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Career Opportunities

United States Department of Agriculture

Agricultural Research Service

Careers in ARS include the following:
Research Scientists

Postdoctoral Research Associates
Support Scientists

Administrative and Management
ARS offers a competitive benefits package, a family-friendly 

environment, and the opportunity to work in an 
organization where research results touch the lives of 

every American and people around the world. 
Positions are available in our locations nationwide.

www.ars.usda.gov/careers
e-mail: careers@ars.usda.gov

USDA is an equal opportunity provider, employer, and lender.

Research for the Growing World!
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STATE OF GEORGIA 
OFFICE OF THE GOVERNOR 

ATLANTA 30334-0900 

Nathan Deal 
GOVERNOR 

April 1, 2017 

To: The Attendees of the 18th Biennial Research Symposium 

GREETINGS: 

I am pleased to extend my warmest regards to the Association of 1890 Research 
Directors, Inc. (ARD) as you host the 18th Biennial Research Symposium in Atlanta, Georgia. 

Please allow me also to welcome your distinguished guests and other attendees. Georgia 
has always been recognized as a leader in agriculture through a commitment to safety, quality, 
growth, and innovation. I applaud this organization for providing a forum for scientists, 
students, and other professionals to share knowledge and expand partnerships. 

I send my best wishes for a successful and productive event. 

Sincerely, 

 
Nathan Deal 

ND:da 
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Greetings from the Chair 
 

The Association of 1890 Research Directors, Inc. (ARD) is the official 
representative body of the agricultural research administrators of the 
nineteen 1890 land-grant universities. ARD is considered one of the five 
regions of the national land grant university system’s Experiment Station 
Section (ESS) of the Board on Agriculture Assembly (BAA) of the 
Association of Public and Land-grant Universities (APLU).  ARD 

improves communities through research and education, recognizing that the food and agriculture sector is 
the source of present and future prosperity, just as U.S. Senator Justin Morrill envisioned when he helped 
create the land-grant system.  ARD’s 19 universities are elevated to a higher level, yet still accessible to 
all, no less so to the magnificent sons and daughters of toil.  

In its role in supporting and enhancing 1890 research in the food and agricultural sciences, the ARD has 
held research symposia for the sharing of knowledge for four decades. The goal of all 1890 symposia is 
“to provide a forum for interactions, knowledge sharing, building networks for expanded partnerships, 
and to showcase the talents and achievements of the 1890 community.”  

The theme of this year’s meeting is “1890 Research: Meeting 21st Century Challenges through 
Innovation” and I could not be more excited about what is on tap. Discussions during plenary sessions as 
well as workshops and paper & poster presentations will focus on research innovations in the food and 
agricultural sciences and the role of  the 1890s  in constructing  an “innovation agenda”  that will provide 
practical solutions to  improve the quality of life of the citizens in the 1890 region and beyond. 

We have to maintain an enabling environment by working always to create the very best conditions to 
support innovation in the academic and research enterprises. That is why this symposium is so important.  
That is why an “innovation agenda” is such an exciting prospect. Because an ARD that is fully engaged in 
new knowledge, technology, and transformative science development offers enormous potential in at least 
three key ways: promoting economic growth, creating jobs and strengthening the American and global 
food systems. 
 

Special thanks go to the Symposium Steering Committee, as chaired by Dr. Dyremple Marsh, Delaware 
State University and Dr. Orlando McMeans, West Virginia State University, for their consummate 
leadership work in planning and making this symposium a reality and to the tremendous support provided 
by our Executive Director, Dr. Alton Thompson.  

We look forward to thought-provoking discussions that will create a platform for innovative research 
resulting in solutions to the new and grand challenges in the food and agricultural system. 

Sincerely, 

 
Moses Thairu Kairo, Chair 
Association of 1890 Research Directors, Inc. 
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1890 Land-Grant Universities 

The 1890 land-grant universities and Tuskegee University, commonly referred to as ‘the 1890s,’ are 
those institutions established under the Second Morrill Act of 1890. These historically black institutions 
share the land-grant mission of teaching, research and Extension. The nineteen (19) 1890s are located 
in eighteen states (18) as reflected in the logo of the Association of 1890 Research Directors, Inc. (ARD). 

 
The ARD unites the research administrators of the 1890 land-grant universities to conduct regional 
research projects and initiatives and to p r o mo t e  collectively the training of young researchers, as 
well as the research goals of their institutions, in ways that benefit their states, regions and the nation. 
ARD members serve on state, regional, national and international bodies. 

 
The Presidents and Research Directors for member 1890 Universities: 

University     President   Director 

Alabama A&M University   Andrew Hugine   Lloyd Walker 
Alcorn State University    Alfred Rankins Jr.  Keith McGee 
Central State University    Cynthia Jackson-Hammond Alton B. Johnson 
Delaware State University   Harry Williams   Dyremple Marsh 
Florida A&M University   Larry Robinson   Robert Taylor 
Fort Valley State University   Paul Jones   Govind Kannan 
Kentucky State University   Allen Thompson  Kirk W. Pomper 
Langston University    Kent J. Smith Jr.  Marvin Burns 
Lincoln University (Missouri)   Kevin D. Rome Sr.  Albert E. Essel 
North Carolina A&T State University  Harold L. Martin Sr.  Shirley Hymon-                          
                                                                                                                          Parker 
Prairie View A&M University   George C. Wright  Ali Fares 
South Carolina State University   James E. Clark   Delbert Foster 
Southern University     Ray Belton   Bobby R. Phills 
Tennessee State University   Glenda B. Glover  Chandra Reddy 
Tuskegee University    Brian Johnson   Walter A. Hill 
University of Arkansas Pine Bluff  Laurence Alexander  Edmund Buckner 
University of Maryland Eastern Shore  Juliette B. Bell   Moses T. Kairo 
Virginia State University   Makola Abdullah   M. Ray McKinnie 
West Virginia State University   Anthony J. Jenkins  Orlando McMeans 

 
Officers of the ARD for 2016-2018 

Moses T. Kairo -- Chair 
Vernon Jones -- Chair-Elect 

Govind Kannan -- Immediate Past Chair 
Andra Johnson -- Secretary 
Conrad Bonsi -- Treasurer 

Shirley Hymon-Parker -- Member-at-Large 
Alton Thompson -- Executive Director (Ex-Officio) 
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Program of Events for the 2017 ARD  
Research Symposium 

 
Theme: “1890 Research – Meeting 21st Century Challenges Through Innovation” 

*This schedule is subject to change. 
 

Saturday, April 1, 2017 
Event Time Room Location (Level) 

1890 Librarians Meeting 8 AM – 5 PM Marietta (ACL) 
Registration 1 PM – 6 PM Terrace Foyer (BL) 
Early Poster set up for students only 1 PM – 7 PM Regency Ballroom (BL) 
Early Exhibitor set up 1 PM – 7 PM Regency Ballroom (BL) 
Technology Office Availability  
(uploads only, if necessary) 

1 PM – 6 PM Chicago CD (EL) 

Judges and Moderators’ Meeting 6 PM – 8 PM Learning Center (BL) 
Sunday, April 2, 2017 

Event Time Room Location (Level) 
Breakfast  7 AM – 8 AM Regency Foyer (BL) 
Registration        8 AM – 6 PM Terrace Foyer (BL) 
Early Poster set up for students only 8 AM – 2 PM Regency Ballroom (BL) 
Early Exhibitor set up 8 AM – 2 PM Regency Ballroom (CL) 
Student Competitive Paper Sessions (Oral) 8:30 AM – 5:30 PM 

 
Hanover A – G (EL) 
Lenox, Kennesaw, Inman (ACL) 
Learning Center (BL) 

Morning Break  10 AM – 10:30 AM  Regency Foyer (BL) 
Lunch (on your own) Noon – 1 PM  
Afternoon Break 2:30 PM – 3 PM Regency Foyer (BL) 
Student Competitive Poster Judging (location is 
closed to all at this time – only student 
presenters and judges) 

2:45 PM – 6 PM Regency Ballroom (BL) 

Ribbon Cutting Ceremony 6:45 PM – 7 PM Regency Corridor (BL) 
Welcome Reception 7 PM – 9 PM Centennial I Ballroom (BL) 

Monday, April 3, 2017 
Event Time Room Location (Level) 

Breakfast         7 AM – 8:15 AM Regency Foyer (BL) 
Registration 7 AM – 4 PM Terrace Foyer (BL) 
Opening Session 8:30 AM – 10 AM 

 
Centennial II Ballroom (BL) 

Morning Break 10 AM – 10:30 AM 
 

Regency Foyer (BL) 

Visit with Exhibitors 10:15 AM – 11:45 AM 
 

Regency Ballroom (BL) 

Posters with Authors 10:15 AM – 11:45 AM 
 

Regency Ballroom (BL) 

Student Awards Luncheon Noon – 1:45 PM Centennial I-II Ballroom (BL) 
Student Photo Session 1:45 PM – 2 PM Pool Deck (BL) 
Student Posters to be removed and Faculty 
Posters to be put up;  

2 PM – 5 PM Regency Ballroom (BL) 
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Visits with Exhibitors 
Faculty Oral Presentations 2 PM – 5:30 PM Hanover A – G (EL) 

Lenox, Kennesaw, Inman (ACL) 
Learning Center (BL) 

Graduate School Programs 
(student session) 

3:30 PM – 5:30 PM 
 

Grand Hall West (EL) 

Dinner on your Own 
Committee/Group Meetings  
(scheduled only) 

2 PM – 6 PM TBA 

IPM Group Meeting 6 PM – 9 PM Marietta (ACL) 
Student Social 
(all are welcome) 

9 PM – Midnight Grand Hall West (EL) 

Tuesday, April 4, 2017 
Event Time Room Location (Level) 

Breakfast         7 AM – 8:15 AM Regency Foyer (BL) 
Registration 7 AM – 11 AM Terrace Foyer (BL) 
Plenary Session 8:30 AM –  

10:30 AM 
Centennial II Ballroom (BL) 

Morning Break 10 AM – 10:30 AM Regency Foyer (BL) 
Visit with Exhibitors 10:30 AM – Noon Regency Ballroom (BL) 
Posters with Authors 10:30 AM – Noon Regency Ballroom (BL) 
Student Professional Development Session 
w/USDA Liaisons 
(Student ONLY Working Lunch) 

11 AM – Noon Grand Hall West (EL) 

Lunch on your Own 
Exhibit and Poster Teardown Noon – 3 PM Regency Ballroom (BL) 
Student Professional Development Session 
w/USDA Liaisons 

1:30 PM – 3 PM Grand Hall West (EL) 

The Future of Food: Strengthening Partnerships 
for Impact – Duckweed Research Project 

1:30 PM – 3 PM 
 

Hanover AB (EL) 

Faculty Oral Presentations 1:30 PM – 4 PM Hanover C, D, E (EL) 
Smart Agriculture: Drones, Robotics and Other 
Technologies 

1:30 PM – 3 PM Hanover G (EL) 

Global Issues Related to Food Safety & Health 1:30 PM – 5 PM Hanover F (EL) 
Forum on Implementation of IPM in Specialty 
Crops, Postharvest, and Communities: 
Contributions of 1890 Institutions in Meeting 
Serious Pest Challenges Through Innovation 

1:30 PM – 5 PM Learning Center (BL) 

Afternoon Break 3 PM – 3:30 PM Regency Foyer (BL) 
Developing a Research Agenda for Future ARD 
Symposia – NIFA w/Students 

3:30 PM – 5 PM  Grand Hall West (EL) 

Morrison-Evans & B.D. Mayberry Awards 
Banquet 

7 PM – 10 PM Centennial I-II Ballroom (BL) 

Wednesday, April 5, 2017 
Travel Day 

Room Location Key: 
• Ballroom Level/LL1 = BL 
• Exhibit Level/LL2 = EL 
• Atlanta Conference Level/LL3 = ACL
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Animal Health and production and Animal Products 
Dr. Renita Marshall, Presiding 
Hanover E 
 
 
8:30 1 Effects of Alkali Hydrolysis on Availability of Phenolic Compounds in Corn Distillers 

Grains. A. O. Daramola, University of Maryland Eastern Shore 
 
8:45 2 Impacts of Iron Fortification on Changes in Nutrient Profiles of Goat Milk Cheddar 

Cheeses.  A. Siddique, Fort Valley State University 
 
9:00 3 Protecting Dietary Fish Oil in Feed from Ruminal Biohydrogenation and its Effect on 

Nutritional Profile of Goat Milk. A. Discua, Fort Valley State University 
 
9:15 4 A Survey of Nematode Egg Counts in Goats in North Carolina.  A.M. Hamilton, North 

Carolina Agricultural and Technical State University 
 
9:30 5 Reassessing the Lysine Requirement of Juvenile Largemouth Bass Micropterus 

salmoides. B.M. Woodward, Kentucky State University 
 
9:45 6 Quality of Fresh Lamb from Pasture-Raised Sheep as Influenced by Highly Digestible 

Fiber Containing Agro-byproducts. C. Tripp, Fort Valley State University 
 
10:00 7 Evaluation of Black Soldier Fly, Hermetia illucens, Larvae as a Fish Meal 

Replacement in Practical Diets for Largemouth Bass, Micropterus salmoides. C. 
Walling, Kentucky State University 

 
10:15 8 Effects of Supplementing Varying Levels of Energy on Performance of Meat Goats 

Grazing Cool-season Pastures. C. H Fry, Tuskegee University 
 
10:30 9 Molting Characteristics of Australian Red Claw Crayfish (Cherax quadricarinatus) 

and Implications for Soft-Shell Production. D. Raab, Kentucky State University 
 
10:45 10 Quality Parameters of Chevon as Influenced by either Pine Bark or Sericea 

Lespedeza alone or in Combination. D. Kafle, Fort Valley State University 
 
11:00 11 The Effect of Season on the Performance of Broilers Raised on Pasture. D. S. Reid, 

Tuskegee University 
 
11:15 12 Static Aquaponics Systems for the Removal of Nitrate and Metals from Reused 

Marine Biofloc Water. E.R. Gamez, Kentucky State University 
 
11:30 13 Stinging Nettle Effect on C-reactive Protein Gene Expression in Meat Goats 

Naturally Exposed to Haemonchus contortus. F. A. Aljoud, Virginia State University 
 
11:45 14 Performance of Gas-Permeable Membranes for Mitigation of Ammonia Gas in 

Poultry Houses. F. Buabeng, University of Maryland Eastern Shore 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Animal Health and Production and Animal Products 
Dr. Renita Marshall, Presiding 
Hanover B 
 
 
8:30 15 Early Mastitis Detection in Dairy Goats Using Quantitative Real Time Polymerase 

Chain Reaction (qRTPCR).  A. L. Martin, Langston University 
 
8:45 16 Level of Bacterial Contamination in a Livestock Barn and Reduction of 

Contamination Post Cleaning. A. Bodrick, Kentucky State University   
 
9:00 17 Quantitative and Qualitative Improvements in DNA Extraction Procedures Using a 

BronopolTM Tablet in Alpine Goat Milk.  A. Newton, Langston University 
 
9:15 18 Blood Parameters of Kids in Mixed and Sequential Grazing Experiment. A. Rubin, 

Southern University 
 
9:30 19 Fish Disease Cases Diagnosted and Recommended Treatments at the Kentucky State 

University Fish Disease Diagnostic Laboratory in 2015. W.C. Lyvers,  
  Kentucky State University 
 
9:45 20 Comparison of Lettuce Production Reared in an Indoor Aquaponics System Using 

Largemouth Bass (Micropterus salmoides) Vs. Nile  Tilapia (Oreochromis niloticus).  
  G.J. Pate, Kentucky State University 
 
10:00 21 Growth Performances and Parasitic Resistances of Kids and Calves in Mixed and 

Sequential Grazing System. J. Brown, Southern University 
 
10:15 22 Stinging Nettle and Interleukin 18 Gene Expression in Meat Goats  Pasture-exposed  
  to Haemonchus contortus. K. Holland, Virginia State University 
 
10:30 23 Polyculture of Pacific White Shrimp Litopenaeus vannamei and Juvenile Tilapia 

Oreochromis niloticus in Indoor Biofloc Aquaculture Systems. N.A. Kring, Kentucky  
  State University 
 
10:45 24 Increasing the Sustainability of Largemouth Bass Aquaculture by Using the Soybean 

Meal-Based Diets. T. Marshall, Kentucky State University 
 
11:00 25 Effects of Vitamin Pre-mix, Ascorbic Acid, and Choline Chloride Supplementation 

on Growth and Survival of Northern Bluegill Sunfish Lepomis macro-
chirusmacrochirus. T. R. Timpe, Lincoln University of Missouri 

 
11:15 26 Effects of Varying Levels of Brewer’s Grains and Amino Acid Supplementation on 

Growth Performance of Nile Tilapia (Oreochromis niloticus). Z. Perry, Kentucky State 
University 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover F 
 
 
8:30 27 Effects of Poultry Litter and Organic Mulch Application on Soil Biochemical 

Properties Under Organic Farming.  A. Chukwuma, Alabama A&M University 
 
8:45 28 Direct and via Callus Organogenesis and Agrobacterium – mediated Genetic 

Transformation of Scutellaria integrifolia and S. racemosa. C. L. Jackson, Fort Valley 
State University 

 
9:00 29 Monitoring and Management of Drosophila suzukii (Diptera: Drosophilidae) in 

Blueberry and Blackberry Fruits in Florida. D. Harmon, Florida A&M University 
 
9:15 30 Produce-to-Produce Impact during Post Harvest Handling and its Effect on Internal 

and External Bruising on Selected Horticultural  Crops. D.A. Smith, Tuskegee 
University 

 
9:30 31 Impact of Harvesting Intervals on Nutritive, Antinutritive Value and Yield of Leaves 

of Hibiscus sabdariffa. D. King, Tuskegee University 
 
9:45 32 Understanding the Effect of Sweet Potato Virus Disease Complexes on Gene 

Expression, and DNA-Histone Interactions. E. Fiedler, Delaware State University 
 
10:00 33 CRISPR/Cas9-sgRNA mediated multiplex gene modification in Sweetpotato. F.  

Bukari, Tuskegee University 
 
10:15 34 Potential of Day Neutral Strawberries on the Eastern Shore. F. Naveen Kumar, 

University of Maryland Eastern Shore 
 
10:30 35 Characterizing the evolution of rhizosphere microbial communities in four cultivars 

of sweetpotato (Ipomoea batatas) grown in high tunnel houses. F. Sultana, Tuskegee 
University 

 
10:45 36 Comparison of Seven Genes for the DNA Barcoding of Medicinal Scutellaria species.  
  L. Irvin, Fort Valley State University 
 
11:00 37 A Transcriptomic and Epigenetic Analysis of Common Bean (Phaseolus vulgaris) 

Cultivated in Two Different Locations under Drought-Stress Conditions. I. Fisher, 
Delaware State University 

 
11:15 38 Characterization of Sweetpotato (Ipomoea batatas L. Lam) Germplasm Using 

Microsatellites and Single Nucleotide Polymorphic Markers. J. Pandey, University of 
Arkansas at Pine Bluff 

 
11:30 39 Phenotypic Correlations Among Traits within Cunninghamia Lanceolata. K.T. Davis, 

Alabama A&M University 
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11:45 40 Fall High Tunnel Production Effects of Warm and Cool Season Crops with Row 
Covers. K. Conway, Kentucky State University 

 
Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover G 
 
 
8:30 41 Effect of Sequential Grazing of Cattle and Goats on Forage Yield Under Intensive 

Grazing System. A. Hamilton, Southern University 
 
8:45 42 Growth Performance and Yield of Eragrostis tef on Different Virginia Soil-type 

Series. A. Coleman, Virginia State University 
 
9:00 43 Molecular Cloning, Expression, and Characterization of a Flavonoid Glycosyltrans-

ferase Gene Family from Vitis rotundifolia, B. Clark, Florida A&M University 
 
9:15 44 The Physiology of Boron and Sodium Requirements of Three Millets, Sweet Corn, 

and Purselane. C. Moore, Delaware State University 
 
9:30 45 Mycorrhizal and Non-mycorrhizal Root Growth in Sorghum. F. Richardson, Virginia  
  State University 
 
9:45 46 Developing Cell and Tissue Culture Systems and Molecular Cloning of Flavonoid 5-

O-glucosyltransferase (5GT) Gene from Rosa hybrid. F. Humphries, Florida A&M 
University 

 
10:00 47 Evaluation of Soybean Lines for Agronomic Traits and Edamame Uses. H. Berry, 

Virginia State University 
 
10:15 48 My Unique Journey as an USDA Multicultural Cultural Scholar in  Horticulture. H. 

Talton, North Carolina Agricultural and Technical State University 
 
10:30 49 Developing Tissue Culture Techniques for Mass Propagation of Hops (Humulus 

lupulus) Planting Material. I. Watson, Virginia State University 
 
10:45 50 An Alternative Approach for Generating Propagation Material in  Hops (Humulus 

lupulus). I. Mitchell, Virginia State University 
 
11:00 51 Cilantro/Coriander as an Alternative, Sustainable Crop for Small Farmers. J. 

Berkomah, Virginia State University 
 
11:15 52 Characterization of Genomic Region of a Soybean Salt Tolerance Gene, GmST1, and 

its Putative Promoter Uncovers an Alternative Gene Arrangement. K. Jones, Virginia 
State University 

 
11:30 53 Molecular Analysis to Explore the Ecological Diversity of Arbuscular Mycorrhizal 

Fungi in the Marsh Grasses. L. C. Crawford, Delaware State University 
 
11:45 54 Chicken Manure and Biochar for Growing Tomato. L.J. Nkuwi, Kentucky State 

University 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Hanover D 
 
 
8:30 55 Evaluation of Potential Pathogenic Bacteria in Spices from Local Stores in Kentucky. 

A. Kisanga, Kentucky State University 
 
8:45 56 Reduction of Salmonella in Ground Chicken Using a Bacteriophage. A. Grant, 

University of Maryland Eastern Shore 
 
9:00 57 Survivability of Escherichia coli in Powdered Whole Goat Milk during Two Months 

Storage. B.I. Davis, Fort Valley State University 
 
9:15 58 Impact of Processing on Antioxidant Potential of Black Beans. C. Blasingame, 

Alabama Agricultural and Mechanical University 
 
9:30 59 An Investigation of Food Intake Patterns of Adolescents Ages 13 to 19 in Madison 

County, Alabama. C. Holden, Alabama Agricultural and Mechanical University 
 
9:45 60 Using Antigen-Antibody Binding Kinetic Parameters to Characterize Salmonella 

enterica Serovars. D. Bhandari, Tennessee State University 
 
10:00 61 Investigating the Survival of Salmonella spp. in Unpasteurized Apple Juice Sold at 

Juice Bars. D. Mack, Jr., Alabama Agricultural and  Mechanical University 
 
10:15 62 Antioxidant Potential of Allspice. E. Onwasigwe, Alabama Agricultural and Mechanical 

University 
 
10:30 63 Bioactive Nucleotides in Barley and Other Cereal Grains.  E. Idehen, North Carolina 

Agricultural and Technical State University 
 
10:45 64 Study of the Microbiome in Catfish Fillet Using the Natural Preservatives. G. 

Accumanno, Delaware State University 
 
11:00 65 Combined Efficacy of Lemongrass Oil and UV-Light in Inactivating Escherichia coli 

O157:H7 on Goat Meat. H. L. Degala, Fort Valley State University 
 
11:15 66 The Effect of Growth Stage on the Growth Kinetics of Salmonella Typhimurium 

DT104.  J. L. Hawkins, University of Maryland Eastern Shore 
 
11:30 67 The Use of Muscadine Grape Pomace to Suppress Colon Cancer in  Fisher 344 Male 

Rats.  J. Alexander, Florida A&M University 
 
11:45 68 Anti-cancer Effects and Molecular Mechanisms of Phytochemicals in Breast Cancer 

Cells.  X. Wang, Tennessee State University 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Hanover A 
 
 
8:30 69 Meat Quality and Fatty Acid Profile of Two Hair Sheep Breeds Fed Concentrate Diet. 

A. Olajide, Virginia State University 
 
8:45 70 Comparison of Malting and Brewing Characteristics of Different Cereal Grains. A. 

Thomas, Virginia State University 
 
9:00 71 Physicochemical, Nutritional, Antioxidant, and Anticancer Properties of 14 Virginia-

grown Sweet Potato Varieties. A. Cartier, Virginia State University 
 
9:15 72 Synergistic Cell Growth Inhibition and Apoptotic Activity in Pancreatic Adenocarci-

noma Cells. A. Panthi, South Carolina State University 
 
9:30 73 Family Mealtimes and Home Environment as Measures to Assess Childhood Obesity: 

A Study on Families of Children at Head Start Programs. C. Damper, Alcorn State 
University 

 
9:45 74 Study of Microbiome in Fermented Vegetables Using the Next-Generation 

Sequencing. J. Savin, Delaware State University 
 
10:00 75 Restructuring Deboned Asian Carp Meat with the Help of Transglutaminase.  J. 

Wilson,  Kentucky State University 
 
10:15 76 Ozone as a Potential Disinfectant for Oryzaephilus mercator. K. Kern, South Carolina  
  State University 
 
10:30 77 Cost and Effectiveness of Hazard Analysis and Critical Control Point (HACCP) 

Program– Georgia Small Goat Meat Processors’ View. K.  Dukes, Fort Valley State 
University 

 
10:45 78 Buckwheat for Supporting Honey Bees and Production of Honey. K. Corey, Virginia 

State University 
 
11:00 79 Application of mPCR Assay for Detection of Seven Major Escherichia coli Sero-

groups and Associated Virulence Genes in Goat Milk and Feces.  M. Scott, Langston 
University of Missouri 

 
11:15 80 A Comparative Analysis of Chia Seeds for their Germinating and Nutritive 

Properties.  M. Harrison, Virginia State University 
 
11:30 81 Active Nanocomposite Packaging Films Based on Chitosan Incorporating Cellulose 

Nanocrystals and Grape Pomace Extracts. S. Willis, Virginia State University 
 
11:45 82 Implication of Childhood Obesity and High Pro-Inflammatory Diets in South 

Carolinian Children: Survey and Sample Analysis. M. Barbour, South Carolina State 
University 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Hanover C 
 
 
8:30 83 CONSERVE: A Center of Excellence at the Nexus of Sustainable Water Reuse, Food, 

and Health. J. R. Haymaker, University of Maryland Eastern Shore 
 
8:45 84 Assessing Vulnerability to Climate Extremes in Alabama. M. Franklin, Tuskegee 

University 
 
9:00 85 Effects of Flooding and Elevated CO2 on Gas Exchange of Sweetbay Magnolia 

(Magnolia virginiana L.). B. Benjamin, Southern University 
 
9:15 86 Satellite Remote Sensing Approach to Forest Management. D. Blanks, Tuskegee 

University 
 
9:30 87 Use of Remote Sensing and FIA Data for Modeling Aboveground Forest Biomass in 

Tennessee, USA. M. K. Giri, Tennessee State University 
 
9:45 88 Geographic Information Systems (GIS) in Agricultural Production: Use of Story 

Maps, Map Books, and Other Benefits of GIS. C. C. Rice, Kentucky State University 
 
10:00 89 Identification and Enumeration of E. coli and the Impact of Climate Change and 

Variability to Determine the Water Quality in the Flint Creek Watershed (FCW). G.  
  Russaw-Scissum, Alabama Agricultural and Mechanical University 
 
10:15 90 Detection of Personal Care Products (PCPs) in Surface Water of Urbanizing and 

Rural Sub-watersheds of Middle Tennessee. R. Kaur, Tennessee State University 
 
10:30 91 Characterization of Poly-3-Hydroxybutyrate (PHB) Produced by Bacillus cereus tsu1 

with Rapeseed Cake Substrate.  H. Li, Tennessee State University 
 
10:45 92 Mining Candidate Genes for Tolerance of Acid Coal-mine Water Toxicity by 

Conditional Genome-Wide Association Mapping. B. Ghimire, West Virginia State 
University 

 
11:00 93 Cellulolytic Thermophiles Isolated from Spray Geyser, Amphitheater Springs, and 

Whiterock Springs inside Yellowstone National Park.  J. A. OHair, Tennessee State 
University 

 
11:15 94 Identifying Genomic Footprints of Drought Induced Zea mays and Defining the Roles 

of Highly Conservative Regulatory Genes Associated with Drought Response. D. S. 
Williams, Florida A&M University 

 
11:30 95 Evaluating Surface Interaction Mechanisms of Antibiotic Oxytetracycline on a Mixed 

Clay and Iron Oxide Mineral System: A Molecular Level Investigation Using in situ 
Spectroscopic Probes. M. Dolui, Tennessee State University 
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11:45 96 Relationship between Soil Organic Matter and Soil Texture in Some Southern U.S. 
Soils. M. L. Brown, University of Arkansas at Pine Bluff, Pine Bluff 

 
Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Learning Center 
 
 
8:30 97 Monitoring Temporal Growth Patterns of Experimental Industrial  Hemp Plot Using 

Aerial Remote Sensing.  J. J. Maddox, Kentucky State University 
 
8:45 98 Quantifying Wild Honeysuckle Lonicera maackii Using Aerial and  Satellite Remote 

Sensing. D. T. Garrison, Kentucky State University 
 
9:00 99 The Ecological Assessment of Southern University’s Mississippi River Bank (Scott’s 

Bluff). C. Austin, Southern University 
 
9:15 100 Assessing the Benefits of Urban and Community Forests in Tallahassee, Florida, 

Using i-Tree: A Prototype Approach for Southern United States Communities. D. 
Brown, Florida A&M University 

 
9:30 101 Understanding the Carbon Balance of Daniel Boone National Forest Using Flux 

Tower and Satellite Data. I. A. Ries, Kentucky State University 
 
9:45 102 What is the Value of Soil Carbon in the Flint Hills Region? A. Brown, Fort Valley State 

University 
 
10:00 103 Effects of Biochar on Soil Respiration and Carbon Sequestration. K. Cavender, West 

Virginia State University 
 
10:15 104 Use of Spent Horizontal Directional Drilling Mud as Soil Amendment. J. Lucas, West 

Virginia State University 
 
10:30 105 Hydraulic Fracturing Flowback Fluids Analysis and Treatment. A. Burns, Central 

State University 
 
10:45 106 Removal of Nitrogen and Phosphorus from Wastewater as Dittmarite. O. Oyewole, 

Virginia State University 
 
11:00 107 The Effects and Mechanisms of Dissolved Organic Matter on the Photo-

Transformation of Typical Macrolides. A. Richardson, Tuskegee University 
 
11:15 108 Determining Concentrations of Toxic Elements in Cotton Seeds by Instrumental 

Neutron Activation Analysis (INAA). N. Isa, South  Carolina State University 
 
11:30 109 Isolation of Methanogenic Lignocellulolytic Microorganisms for Biofuels 

Applications. K. M. Jones, Tuskegee University 
 
11:45 110 The Search for Non-Edible Oils as Potential Alternatives in Biodiesel Production. M. 

Figura, South Carolina State University 
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Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Family, Youth, Community, and Economic Development 
Dr. Ali Fares, Presiding 
Lenox 
 
 

8:30 111 Discovering Agricultural Related Careers via CYPRESS. C. Brown, South Carolina 
State University 

 
8:45 112 Exploring Adoption of Sustainable Agricultural Practices in Kentucky. B. Mishra, 

Kentucky State University 
 
9:00 113 Engaging Future Agricultural Professionals via AgDiscovery. C. Brown, South 

Carolina State University 
 
9:15 114 The Growing Importance of Local Foods. H. Felder, Tennessee State University 
 
9:30 115 Critical Thinking Dispositions of Undergraduate Agriculture Majors: Contributions 

of Pre-Collegiate Programs of Agricultural Education, J. Fite, Tennessee State 
University 

 
9:45 116 Methods to Mobilize Communities Toward Civic Engagement and Improvement of 

Citizen‒Police Relations. N. Bowman, Prairie View A&M University 
 
10:00 117 Urban Land Use Encroachment on Alabama Agriculture Research Centers 2000-

2010. S. Carter, Alabama Agricultural and Mechanical University 
 
10:15 118 Productivity-Driven Approach to an Integrated Biomass-to-Biofuel Supply Chain 

Design. S. Taylor, South Carolina State University 
 
10:30 119 The Economic Impact of Heir Property in Macon County, Alabama. T. Bownes, 

Tuskegee University 
 
 
Sunday Morning, April 2, 2017 
 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Family, Youth, Community, and Economic Development 
Dr. Ali Fares, Presiding 
Kennesaw 
 
 
8:30 120 Black Agriculture, Resistance and the Federal Farm Policy of 1954-1968. B. Adams, 

Tuskegee University 
 
8:45 121 Uninformed Informed Consent: Is the Black-Belt Still Vulnerable to Research 

Exploitation? C. Harkless, Tuskegee University 
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9:00 122 Training the Next Generation of Global Citizens: An International Service Learning 

Experience in Costa Rica. D. I. James, University of Maryland Eastern Shore 
 
9:15 123 Income Disparity between Agriculture and Non-Agricultural Sectors in the 

Philippines. E.A.D. Jones, Kentucky State University 
 
9:30 124 Dynamic Linkages Among Capital Investment, Export, Agribusiness, Education, 

Business Climate and Quality of Life Variables and Economic Development of South 
Carolina. I. Rassif, South Carolina State University 

 
9:45 125 Social Media Competitiveness: Insights from Small Agribusinesses in South Carolina. 

J. Estevez-Ortiz, South Carolina State University 
 
10:00 126 Sustainable Management of an Urban Greenspace on the Campus of Southern 

University. K. Tripeaux, Southern University 
 
10:15 127 Stumbling at the Gate: African Americans and Federal Farm Policy, 1933-1954. K. 

Lofton, Tuskegee University 
 
10:30 128 Inspiring and Boosting African American Males to be Successful in Mathematics. K. 

Walker, South Carolina State University 
 
10:45 129 What are the Potential Characteristics of South Carolina Small Farmers’ Willingness 

to Export? L. Durte, South Carolina State University 
 
11:00 130 Fending for Yourself: A Bioethics Education Program in the Protection of Human 

Subjects for Vulnerable Populations in the Alabama Black Belt Counties. M. Salter, 
Tuskegee University 

 
11:15 131 An Economic Evaluation of Undergraduate Students’ Levels of Financial Literacy. 

P.V. Lazard, Southern University 
 
11:30 132 Trends and Patterns of Economic Development in Metro and Non-Metro Areas: 

Evidence from South Carolina. T. Clayton, South Carolina State University 
 
11:45 133 Analyzing Retirement Farms in the U.S. Agricultural Sector.  T. Goodman, Fort Valley 

State University 
 
 
Sunday Morning, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Animal Health and production and Animal Products 
Dr. Renita Marshall, Presiding 
 
1:00 134 Effects of Probiotics Pedicoccus, Bacillus subtilis and Lactobacillus acidiophilus on 

Enteric Bacteria Counts in Aquaponic Systems. F.  Gonzales, Kentucky State Univer-
sity 

 
1:15  135 Calcein Marking: A Non-Lethal Batch Marking Option for Stocking Evaluation. G. 

F. Farris, University of Arkansas at Pine Bluff 
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1:30  136 Performance and Carcass Measurements of Goat Kids Supplemented with Chelated 
Organic Trace Minerals versus Inorganic Trace Minerals. G.R. Pettig, Lincoln 
University of Missouri 

 
1:45 137 Characterization of ACE 1 and ACE 2 in Goat Testis. H. Beamon, Tuskegee University 
 
2:00 138 Probiotics and Fish Growth. J. L. Myer, Delaware State University 
 
2:15 139 The Use of Probiotics in Shrimp Aquaculture. J. Smalls, Delaware State University 
 
2:30 140 The Effects of Supplementary LED Lights on the Function of Biofloc Systems and 

Growth of Tilapia. J.B.O. Barksdale, Kentucky State University 
 
2:45 141 Fish Disease Treatment Recommendation Success and Economics. J. Kelso, Kentucky 

State University 
 
3:00 142 Comparison of Growth Performance of Berkshire Purebred and Crossbred Pigs 

Sired by Hereford and Tamworth Pigs Reared in Hoop Structure. K. Spann, North 
Carolina Agricultural and Technical State University 

 
3:15 143 Evaluation of Performance, Parasite Resistance, and Survivability  after Five Years 

of Divergent Selection for Gastrointestinal Parasite Resistance in ¾ Kiko × ¼ Boer 
Progeny. L.S. Wilbers, Lincoln University of Missouri 

 
3:30 144 Improved Soybean Meal as an Alternative of Fishmeal for  Commercial Production 

of Pacific White Shrimp, Litopenaeus vannamei. R. Hulefeld, Kentucky State University 
 
3:45 145 Effects of Dried Distillers Grains with Solubles on Blood Metabolites, Milk 

Composition and Fatty Acid Profile of Dairy Goats Consuming Eastern Gamagrass 
Hay During Late Lactation. T. L. Williams, Fort Valley State University 

 
4:00 146 A Comparison of Biofloc, Clear-Water, and Hybrid Culture Systems for Intensive 

Shrimp Litopenaeus vannamei Nursery Production. T.W. Tierney, Kentucky State 
University 

 
4:15 147 Age effects on Hypoxia Inducible Factor -1 Alpha Expression in the Goat Testis. T. J. 

Hebb, Tuskegee University 
 
4:30 148 Evaluation of Growth, Nutrient Retention, Health, and Resistance to Bacterial 

Challenge in Sunshine Bass Fed Diets with New Varieties of Non-Genetically 
Modified Soybeans. Y. Ramena, University of Arkansas at Pine Bluff 

 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover F 
 
 
1:00 149 Isolation and Characterization of siRNA and miRNA and Their Target Genes in 

Response to Aluminum (Al) Stress Induction in Soybean (Glycine max L.) PI 416937. 
L. Croom, Alabama A&M University 
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1:15 150 Characterization of Ankyrin Gene Family and Other Genes Involved in Pepper Fruit 

Size and Capsaicin Content. L. Yadav, West Virginia State University 
 
1:30 151 Characterizing the Microbial Communities of Cruciferae Root Systems Grown in 

High Tunnel Houses Under Varying Soil Conditions. L. Joseph, Tuskegee University 
 
1:45 152 Comparison of Chloroform, Methanol and Hydro-distillation Methods for the 

Extraction of Ocimum tenuiflorum Leaves. M. Bomma, Alabama A&M University 
 
2:00 153 Relationship of Imported Fire Ant Size with Species and Geographic Location in 

Tennessee and Consequences for Classical Biological Control Programs.  M. Pandey,  
  Tennessee State University 
 
2:15 154 Evaluation of Biorational Products and Fungicide in Management of Powdery 

Mildew and Cercospora Leaf Spot Diseases of Hydrangea.  M.D. N. Kabir, Tennessee  
  State University  
 
2:30 155 In-Vitro and In-Situ Rooting of Stevia for Cultivation in Peach Orchard. N. P.  

Sedhain, Fort Valley State University 
 
2:45 156 Effects of Poultry Litter Biochar on Soil Bacterial Community Structure, Bio-

solubilization of Phosphorous, and Soil pH. N. Hancock, Alabama A&M University 
 
3:00 157 Assessing the Response of above- and below-ground Communities to various 

Fertilizer Regimes in Small Scale Agroecosystems. N.S. Omidire, Tuskegee University 
 
3:15 158 Evaluation of Antioxidant Activity and Total Phenolic Content of In-vitro Cell Lines  
  in American Native Grapes Vitis aestivalis Michx.  Cynthiana cv. O.O. Sangokunle,  
  Florida A&M University 
 
3:30 159 Variability of Soil CO2 Effluxes in a Decatur Silt Loam Soil under Different Tillage 

Systems. P. Dunu, Kentucky State University 
 
 
Sunday Afternoon, April 2, 2017 
 
Concurrent Student Oral Presentations – Graduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover B 
 
 
1:00 160 Isolation and Identification of Lead and Cadmium Tolerant Bacteria from Blackbird 

Creek Marsh in Townsend, Delaware. P. McKenzie-Reynolds, Delaware State 
University 

 
1:15 161 Evaluation of Pigeonea with Soybean and Cowpea as a Forage Crop. R. Baggett, 

Alabama A&M University 
 
1:30 162 Basil (Ocimum basilicum) Producation and Utilization at the Alcorn Experiment 

Station. R. Boateng, Alcorn State University 
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1:45 163 Self-Compatibility and Its Impact on Fruit and Seed Set in the North American 

Pawpaw. S. ThapaMagar, Kentucky State University 
 
2:00 164 Molecular Plant-Plant Belowground Interaction Mechanisms in Intercropped 

Production of Egyptian Spinach (Corchorus Olitorius) and Cocoyam (Xanthosome 
Sagittifolium). S. Madu, Prairie View A&M University 

 
2:15 165 Effect of High Temperature and Lime Applications on Straighthead Disorder in Rice 

(Oryza sativa L.). S. Singh, University of Arkansas at Pine Bluff 
 
2:30 166 Indirect Organogenesis and Somatic Embryo Induction in Prunus persica L.  S.  J. 

Chirchir, Fort Valley State University 
 
2:45 167 Analysis of Yield Response with Deficit Irrigation Strategies and Remote Sensing with 

UAVs: T. Ford, University of Maryland Eastern Shore 
 
3:00 168 High Tunnel Greenhouse for Crop Production and Utilization. W. Segbefia, Alcorn 

State University 
 
3:15 169 Heat Stress-induced Pollen Infertility in Tomato.  Y. Zhu, Tennessee State University 
 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover G 
 
 
1:00 170 Fertilizer Requirement for Greenhouse Grown Egyptian Spinach. M. M. Noah, Prairie 

View A&M University 
 
1:15 171 Suppressive Effects of Temperature and the Biocontrol Agent Coniothyrium Minitans 

on Mycelial Growth and Sclerotia Development of the Soil Borne Pathogen Sclerotinia 
Sclerotiorum. N. Harriot, Lincoln University of Missouri 

 
1:30 172 The Anthocyanidin Synthase Gene from Muscadine Grapes (Vitis rotundifolia): 

Cloning, Characterization and Tissue Expression  Analysis, Q. Hardy, Florida A&M  
  University 
 
1:45 173 Captures of Spotted Wing Drosophila, Drosophila suzukii, Using Two Commercially  
  Available Lures in Organically Grown Blackberries. S. Govindasamy, Kentucky State  
  University 
 
2:00 174 Performance of Rootshield Plus Organic Fungicide in Field Grown  Strawberries. T.  
  Latin, Prairie View A&M University 
 
2:15 175 Effect of Seed Pelleting on Germination and Survival of Select Small-seeded Species.  
  T. Patrick, Virginia State University  
 
2:30 176 In Silico Analysis of Fruit Allergens with Specific Reference to Cross-reactive 

Allergens Z. Wilson, Florida A&M University 
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2:45 177 Genetic Characterization and Gene Localization of Tomato ‘Gossypol’, a Glandular  
  Secretion Defending against Pest Attack. M. Turner, Virginia State University 
 
3:00 178 Is There a Market for Ornamental Sunflowers as Cut Flowers in Kentucky?  M. 

Gearhart, Kentucky State University 
 
 
 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Hanover D 
 
 
1:00 179 Chemopreventive Potential of Dried Unsweetened Coconut Flakes Against 

Azoxymethane-Induced Colon Cancer in Fischer 344 Male Rats. L. Smith, Alabama 
Agricultural and Mechanical University 

 
1:15 180 Development of Functional Food Product Using Coconut Flour and Sunflower Seeds. 

L. Smith, Alabama Agricultural and Mechanical University 
 
1:30 181 The Acceptability of Caprine Products by Texas Residents. L. Doore, Prairie View 

A&M University 
 
1:45 182 Inactivation of Escherichia coli O157:H7 Using Electrolyzed Alkaline Water and 

Ultraviolet Light on Pork and Goat Meat. M. Bryant, Fort Valley State University 
 
2:00 183 Physicochemical, Functional, Thermal, and Structural Properties of Isolated Kabuli 

Chickpea Proteins as Affected by Processing Approaches. M. Obielodan, Virginia State 
University 

 
2:15 184 Isocratic Characterization, Anti-cancer Activity, and Androgenic Activity of Roselle 

(Hibiscus sabdariffa L.) Calyx Extract in Androgen Dependent and Independent 
Prostate Cancer Cell Lines. M. Morgan, Southern University 

 
2:30 185 Elemental Composition, Total Polyphenol and Antioxidant Contents of Roselle 

Hibiscus Calyces as Influenced by Organic and Inorganic Fertilizers. M. D. 
Breithaupt, Southern University 

 
2:45 186 Development of TRIPLE-C Spicy Savory Snack Bar.  N. Chimbetete, Alabama 

Agricultural and Mechanical University 
 
3:00 187 Purple Hull Pea Product:  A New Approach to Food Innovations.  P. Ayine, Tuskegee 

University  
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Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Hanover A 
 
 
1:00 188 Analysis and Evaluation of Meals Served in State-Registered Private Childcare 

Settings.  R. Grant, Prairie View A&M University 
 
1:15 189 Influence of Growth Temperature on Thermal Inactivation of Listeria 

monocytogenes. R. Alrefaei, Virginia State University 
 
1:30 190 MRSA-enumerable Probiotics in Commercially Available Yogurt Products 

Supplemented with Fruit. R. Almuqati, Virginia State University 
 
1:45 191 Comparing the Efficacy of Ultraviolet Light and Electrolyzed Acidic Water in 

Inactivating Escherichia coli O157:H7 on Goat Meat and  Beef Surfaces. R. Arya, 
Fort Valley State University 

 
2:00 192 Chemopreventive Potential of Select Herbal Teas and Spices on Azoxymethane-

Induced Aberrant Crypt Foci in Fisher 344 Male Rats. S. Willis, Alabama Agricultural 
and Mechanical University 

 
2:15 193 Isolation and Molecular Characterization of the First cDNA Clone of a Major 

Muscadine Grape Allergen, Vit r 1. T. Adeyewa, Florida A&M University 
 
2:30 194 Inhibitory Activities of Hibiscus sabdariffa Calyces on Human Norovirus Surrogate, 

Murine Norovirus.  U. Iloghalu, North Carolina Agricultural and Technical State 
University 

 
2:45 195 The Identification and Characterization of the Thermostable Metalloprotease in 

Serratia grimesii from Catfish Spoilage. V.A. Richards, Delaware State University 
 
3:00 196 Anti-cancer Effects and Molecular Mechanisms of Phytochemicals in Breast Cancer  
  Cells.  X. Wang, Tennessee State University 
  
 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Graduate Competition 
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Hanover C 
 
 
1:00 197 An Evaluation of Cover Crop Seeding Rates and Planting Dates in Central Delaware 

for Increasing Biomass and Groundcover. J. Challandes, Delaware State University 
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1:15 198 The Effects of Vegetation Variability on the Extreme Hydrological  Events in the 
Poyang Lake. A. M. Bailey, Alabama Agricultural and Mechanical University 

 
 
1:30 199 Current Status and Distribution of the Strawberry Darter Etheostoma fragi in the 

Tributaries and Main Stem of the Strawberry River Drainage. K. B. Hecke, University 
of Arkansas at Pine Bluff 

 
1:45 200 Using Survival and Growth of Juvenile Mussels to Identify Sources of Water Quality 

Degradation. L. R. Sneed, Kentucky State University 
 
2:00 201 Variability of Water Quality across Headwater Catchments with Distinct Soils and 

Hydrologic Systems in Central Missouri. P. Takhachhe, Lincoln University of Missouri 
 
2:15 202 Economic Impact of Feral Hogs in Selected Black Belt Counties in Alabama. D. Dutta, 

Tuskegee University 
 
2:30 203 Biochar Characterization by Multi-Element Scanning Thermal Analysis. V. M. 

Barreto, Florida A&M University 
 
2:45 204 An Alternative Way of Projecting 21st Century Changes in  Precipitation Using Spell 

Indicators: Southeastern United States. C. Bentley, Florida A&M University 
 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Learning Center 
 
 
1:00 205 Algal Aquaculture in Agricultural Runoff for Biodiesel Production. A. Deveaux,  

Florida A&M University 
 
1:15 206 Identifying the Climate Change Impacts on Plants and Animals in  Florida through  

Meta-analysis? S. Sylvester, Florida A&M University 
 
 
 
Sunday Afternoon, April 2, 2017 
 

Concurrent Student Oral Presentations – Undergraduate Competition 
 
Family, Youth, Community, and Economic Development 
Dr. Ali Fares, Presiding 
Kennesaw 
 
 
1:00 207 Trends in Morbidity and Mortality Among Agricultural Workers in Macon County,  
  AL: 1928-2016:  T. Maultsby, Tuskegee University 
 
1:15 208 Farmer Brown Tha’ MC: Hip-Hop Themed Educational Productions Based Around  
  Agriculture and Natural Science. T. Claiborn, Kentucky State University 
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1:30 209 The Impact of Export Credit on Imports to Trinidad and Tobago. G. Julien, South 

Carolina State University 
 
1:45 210 Can Export Credit Programs of the U.S. and Other Developed Countries Assist 

Poland to Overcome its National Debt and Vitalize its Economy? C. Owczarz, South 
Carolina State University 
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Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations 
 
Animal Health and production and Animal Products 
Dr. Renita Marshall, Presiding 
Hanover A 
 
 
2:00 211 Stinging Nettle (Urtica Dioica L.) as Potential Forage for Meat Goats: Composition 

and Digestibility. A. B. Yousuf, Virginia State University 
 
2:15 212 Ecological Approaches to Sustainable Forage-based Meat Goat Production. V. W.  

Temu, Virginia State University 
 
2:30 213 The Effect of Condensed-tannin- Containing Peanut Skin Supplementation on Drug-

resistant Haemonchus contortus in Meat Goat. B.R. Min, Tuskegee University 
 
2:45 214 Constraints to Genetic Improvement of Meat Goats (Capra hircus) in Alabama. C. 

Okere, Tuskegee University 
 
3:00 215 Knowledge and Perceptions about Assisted Reproductive Technologies (ART) 

Among Alabama Limited Resource Beef Producers: A Survey. C. Okere, Tuskegee 
University 

 
3:15 216 Performance Evaluation of Pure and Composite Breeds of Meat Goat (Capra hircus)  
  under Semi-Intensive Management System in Southeast Alabama: Progeny 

Performance. C. Okere, Tuskegee  University 
 
3:30 217 An Analysis of Tennessee Goat Meat Consumer Preferences: Implications for Market 

Segmentation. E. Ekanem, Tennessee State  University 
 
3:45 218 Effect of Age of Dam Litter Size and Gender on Birth Weights and Weaning Weights 

of Meat Goat Kids. F. N. Bebe, Kentucky State University 
 
4:00 219 Factors Affecting Growth and Body Dimensions of Pigs Reared in Alternative 

Production. H. Park, North Carolina Agricultural and Technical State University 
 
4:15 220 Genome-Wide Association Analysis for the Identification of Alpine  Goats with High 

Milk Production.  Y. Tilahun, Langston University 
 
4:30 221 Measuring Farmer’s Perception on the Adoption of Cool Season Pastures for 

Expanding Cow-Calf Operation: A Case in Union Springs, Alabama. L. B. Karki,  
 
4:45 222 Molecular, Immunological, and Biological Impact of Stinging Nettle on Haemonchus  
  contortus Control in Meat Goats. M. M. Corley, Virginia State University 
 
5:00 223 Distribution and Seasonal Variation of Coprophagous and Nematopredacious 

Arthropod Species on Goat Farms Across Arkansas. Y. I. Park, University of Arkansas 
at Pine Bluff 

 
5:15 224 Suitable Forages to be Grown in Southern-Pine Silvopasture Systems for Goats. U. 

Karki, Tuskegee University 
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Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Animal Health and production and Animal Products 
Dr. Renita Marshall, Presiding 
Hanover B 
 
 
2:00 225 Production, Consumption and Trade of Catfish in the United States: Trends, Causes  
  and Implications. U. Deb, University of Arkansas at  Pine Bluff 
 
2:15 226 Potential of Improved Soybean Meal in Aqua Feed. V. Kumar, Kentucky State 

University 
 
2:30 227 Ammonia Preacclimation: A Prospective Strategy in Aquaculture  Management 

Practices. A.K. Sinha, University of Arkansas at Pine Bluff  
 
2:45 228 Interactive Effects of Diets and Temperature on Mitochondrial Function, Growth 

and Nutrient Efficiency in Rainbow Trout (Oncorhynchus Mykiss). J. Eya, West 
Virginia State University  

 
3:00 229 Twenty-seven Year History of Fish Disease Cases Diagnosed at the  Kentucky State 

University Fish Disease Diagnostic Laboratory from 1990 through 2016. R. M. 
Durborow, Kentucky State University  

 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover D 
 
 
2:00 230 CISTA-A: Conceptual Model Using Indicators Selected by Systems Thinking for 

Adaptation Strategies in a Changing Climate: Case Study in Agro-ecosystems. A. 
Anandhi, Florida A&M University 

 
2:15 231 Optimization of Chromatin Immunoprecipitation (ChIP)-DNA Isolation Methodo-

logy in Durum Wheat Tissues. A. Todd, Delaware  State University 
 
2:30 232 The Brown Marmorated Stink bug (Halyomorpha Halys): A Small Farmer 

Perspective in North Carolina. B.N. Dingha, North Carolina Agricultural and Technical 
State University 

 
2:45 233 Preliminary Trial of Cover Cropping and Weed Control for Organic Rice at UAPB 

Farm. B. Huang, University of Arkansas at Pine Bluff 
 
3:00 234 Coupled Heat and Water Transfer in a Highly Weathered Biochar  Amended Soil. 

D. Davis, Alabama Agricultural and Mechanical University 
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3:15 235 Proteome Analysis of Anthracnose Tolerant and Susceptible Grape Genotypes. D. M. 
Kambiranda, Florida A&M University 

 
3:30 236 Separation and Identification of Capsaicin and Dihydrocapsaicin in Twenty-Six 

Previously Uncharacterized Genotypes of Hot Pepper. G. F. Antonious, Kentucky State 
University, 

 
3:45 237 Training of MSP Scholars through Experiential Learning in Horticulture. G. Yang, 

North Carolina Agricultural and Technical State University 
 
4:00 238 Trait Characterization and Germplasm Development of Edamame and Dual-Purpose 

Specialty Soybeans. G.L. Jiang, Virginia State University 
 
4:15 239 Trialing Triesterified Monosaccharides on the Biocontrol Generalist Predator, Green 

Lacewing, Chrysoperla rufilabris.  H. M. Payne, West Virginia State University 
 
4:30 240 Orchid breeding for cold tolerance at Kentucky State University. H. Kobayashi, 

Kentucky State University 
 
4:45 241 Organic Lettuce Production in a DIY Hydroponic System with Recirculating 

Compost Tea.  H. Y. Johnson, Lincoln University of  Missouri 
 
5:00 242 Evaluation of the potential of warm-season forages for goats in Southern Louisiana. 

J. F. Henson, Southern University 
 
5:15 243 A Comparative Assessment of the Response of Two Species of Cucumber Beetles to 

Visual and Olfactory Cues and Prospects for Mass Trapping. J. C. Piñero, Lincoln 
University of Missouri 

 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover E 
 
  
2:00 244 An Update on the Kentucky State University Blackberry Program.  J.D. Lowe, 

Kentucky State University 
 
2:15 245 Efforts on improving Small Fruits through integration of conventional and Molecular 

Breeding Methods. K. Melmaiee, Delaware State University 
 
2:30 246 Greenhouse Study of Direct-Seeded Switchgrass (Pancium virgatum) Establishment 

in Lower Mississippi River Soils. L.A. Hodges, Alcorn State University 
 
2:45 247 Ecological and Management Implications of the Brown Marmorated Stink Bug 

invasion of Southern Peas in Two Zones of North Carolina. L. E. N. Jackai, North 
Carolina Agricultural and Technical State University 

 
3:00 248 In Vitro Regeneration and Genetic Transformation of Common Bean (Phaseolus 

vulgaris). M. Subramani, Delaware State University 
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3:15 249 Varietal and Seasonal Variations in the Stilbene Content of Muscadine Grapes. S. M. 
Basha, Florida A&M University 

 
3:30 250 High-Throughput Sequencing Technologies to Profile DNA Methylation in AP13 and 

VS16 Switchgrass (Panicum virgatum). M. C. Dworkin, Delaware State University 
 
3:45 251 Genome-wide divergence and linkage disequilibrium analyses for Capsicum baccatum 

revealed by genome-anchored single nucleotide polymorphisms. P. Nimmakayala, 
West Virginia State University 

 
4:00 252 Identification and Differential Expression of Drought and Heat Responsive Genes in  
  Switchgrass. R. K. Hayford, Delaware State University 
 
4:15 253 Effects of Bio-Fertilization on Industrial Hemp Production Biomass, Grain Yield and 

Enzyme Analysis. R. Johnson, Kentucky State University 
 
4:30 254 Charactering High Tunnel and Low Tunnel Microclimates in North Carolina. S. Gu, 

North Carolina Agricultural and Technical State University 
 
4:45 255 Performance of Ten Strawberry Cultivars in Organically Managed High Tunnels in  
  North Carolina. S. Gu, North Carolina Agricultural and Technical State University 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Kennesaw 
 
  
2:00 256 Analyzing the Role of High Pro-Inflammatory Diets and Childhood Obesity in the 

Risk of Adult Carcinogenesis in South Carolinian  Children. A. Knowell, South 
Carolina State University 

 
2:15 257 Ozone as a Potential Fumigant to Control Various Life Stages of Stored Product 

Insects. B. Amoah, South Carolina State University 
 
2:30 258 Inhibition of Patulin-induced Cytoxicity and Induction of PUMA and Bid Mediated 

Cell Damage in HepG2 Human Liver Hepatoma Cells by Lactobacillus rhamnosus 
GG.  B.D. Karlton-Senaye, North Carolina Agricultural and Technical State University 

 
2:45 259 Knowledge of and Attitude Toward Asian Carp Among Kentucky  Consumers. C.  

Butler, Kentucky State University 
 
3:00 260 Bacteria Resistant to Antimicrobials Exist Closer to You Than You Think.  C. Kim, 

Virginia State University 
 
3:15 261 Combining Student Learning, Lifestyle and Research in Human Sciences. C. 

Catchings, Alcorn State University 
 
3:30 262 The Kissing Bug Comes to Tuskegee: Trypanosoma cruzi Presence in Anasa tristis. A. 

D. Alexander, Tuskegee University 
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3:45 263 An Analysis of the Impacts of the U.S. –E.U. Transatlantic Trade and Investment 
Partnership on South Carolina Farm Exports with a Comparison the South East. D.  

  Karemera, South Carolina State University 
 
4:00 264 A Preliminary Study to Preventing Noise Induced Hearing Loss Among Farmers and 

Agricultural Workers in Rural America. D. Bush, South Carolina State University 
 
4:15 265 Fruit and Vegetable Smoothie Preferences in Rural Community of Southwest 

Mississippi. E. Ezekwe, Alcorn State University   
 
4:30 266 Effect of Whey Protein and Resistant Starch on Body Weight.  F. Malekian, Southern  
  University 
 
4:45 267 Concurrent Targeting of IGF-1R and mTOR Induces Synergistic Cell Growth 

Inhibition and Enhances Apoptotic Activity in Small Cell  Lung and Pancreatic 
Adenocarcinoma Cancer Cells. G. S. Warshamana-Greene, South Carolina State 
University 

 
5:00 268 Evidence of Wild Vegetation in Increasing the Risk of Food Safety. G. Zheng, Lincoln 

University of Missouri 
 
5:15 269 Quercetin-rich Onion Peel Remodels White Adipocytes to Brown-like Adipocytes. H. 

W. Kang, North Carolina Agricultural and Technical State University 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Food Safety, Nutrition, and Health 
Dr. Zeenat Lila, Presiding 
Lenox 
 
 
2:00 270 Determination of Aflatoxin Levels in Corn Obtained from Farms in S.C. J. B. Stukes, 

South Carolina State University 
 
2:15 271 Effect of Different Drying Methods on Mold Viability and Ochratoxin Content of 

Grape Pomace. J. Yu, North Carolina Agricultural and Technical State University 
 
2:30 272 Nutrient Absorption of Rats Fed High Cholesterol Diet in the Presence of Grape 

Pomace. J. Yu, North Carolina Agricultural and Technical State University 
 
2:45 273 Molecular Tools to Assess the Oyster Quality and Validate the Novel Identification 

Method Used to Detect Vibrionaceae Species. L.K.Chintapenta, Delaware State 
University 

 
3:00 274 Reclaiming a Healthy Heritage. M. A. James, South Carolina State University 
 
3:15 275 Parents and Children Engaged (PACE) to Prevent Childhood Obesity. M.D. Ravola. 

Alcorn State University 
 
3:30 276 Polyphenol-enriched Plum Extract Improves Muscle Protein Metabolism and 

Enhances Myogenesis. R. A. Siddiqui, Virginia State University 
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3:45 277 Muscadine Grape Whole Berry Extract Regulates the Expression of Anti-And-Pro-
Proliferative Genes and Proteins in Non-Small Cell Lung Cancer Cell Line A549. R.  

  V. Mula, Florida A&M University 
 
4:00 278 Metabolism of Bioactive Ginger Component [6]-Shogaol by Human Gut Microbiota.   
  R. Wang, North Carolina Agricultural and Technical  State University 
 
4:15 279 A Brief Systematic Review of Childhood Obesity Projects Conducted in the 1890 

Land - Grant Universities Geographic Area. V.M.  Zoumenou, University of Maryland 
Eastern Shore 

 
4:30 280 Overview of Our Efforts in Active Biodegradable Nanocomposite Packaging for Food 

Safety. Y. Xu, Virginia State University 
 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Hanover F 
 
  
2:00 281 The Perspectives and Experiences of High School Students Towards the Environment 

– The Case of Northern Alabama. C. S. Christian, Alabama A&M University 
 
2:15 282 Huacaya Alpaca (Vicugna): Sustainable Fiber Production and Usage in Arkansas and 

U.S. L. K. Crippen, University of Arkansas at Pine Bluff 
 
2:30 283 Unlocking the Black Box of Environmental Sustainability: Current Trends in 

Molecular Research into the Ecology of Microbes and their Impact on Environmental 
and Agricultural Systems. R. Shange, Tuskegee University 

 
2:45 284 Determination of Thermal Conductivity, Thermal Resistivity, Thermal Diffusivity, 

and Specific Heat of Sericea Lespedeza Seeds. D. Ekefre, Fort Valley State University 
 
3:00 285 Biochemical Characterization of Microwave Assisted Hydrothermally Liquefied 

Winery Waste. S. Dev, Florida A&M University 
 
3:15 286 Effect of Feed Source and Pyrolysis Conditions on Properties of Sugarcane Bagasse 

Biochar. A. Hass, West Virginia State University 
 
3:30 287 Production, Characterization, and Utilization of Biochar from Agricultural 

Byproducts. M. Guo, Delaware State University 
 
3:45 288 Biomass Production and Ethanol Potential from Three Varieties of  Sweet Sorghum 

(Sorghum bicolor [L.] Moench). D. Ekefre, Fort Valley State University 
 
4:00 289 Sweet Sorghum Production in the Mid-Atlantic: Current Potential  and Challenges. 

M. Kering, Virginia State University 
 
4:15 290 The Search for Alternative Oil Sources for Production of Biodiesel. K. Okafor, South  
  Carolina State University 
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4:30 291 Carbon Partitioning from Starch to Oil in Plants for the Production of Biofuels and  
  Bioproducts. Sanjaya, West Virginia State University 
 
4:45 292 Quantifying Carbon Storage and Sequestration by Urban Forest of Baton Rouge, 

Louisiana. K. Abdollahi, Southern University 
 
5:00 293 Monitoring Terrestrial Carbon Cycle in Texas Using Satellite Products. R. L. Ray, 

Prairie View A&M University 
 
5:15 294 Water, Energy, and CO2 Footprints of Citrus Production in Texas, Florida, and 

California under a Changing Climate. A. Fares, Prairie View A&M University 
 
 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Hanover G 
 
  
2:00 295 Impacts of Climate Change on Major Crop Yields in North Carolina. B. A. Legesse,  
  North Carolina Agricultural and Technical State University 
 
2:15 296 Assessment of Corn and Soybean Yield Responses to Regional Climate Change. J. 

Essamuah–Quansah, Tuskegee University 
 
2:30 297 Streamflow Prediction under Potential Climate Change Scenarios in the Lower 

Colorado River Basin. H. K.Bayabil, Prairie View A&M University 
 
2:45 298 Evaluating the Impact of Climate Change on Water Quality in Responsive Missouri 

Agricultural Watersheds. F. Liu, Lincoln  University of Missouri 
 
3:00 299 Improving Drinking Water Quality for Selected Rural Communities in Missouri. J. 

Yang, Lincoln University of Missouri 
 
3:15 300 The Impacts of Changes in Future Maumee Watershed Phosphorus Loads on Water 

Quality in the Maumee Bay of the Western Lake Erie Basin Using Validated Lake 
Models. K. V. Nedunuri, Central State University 

 
3:30 301 Research Efforts to Reduce Nitrogen and Phosphorus in Aquatic Environments. A. 

Atalay, Virginia State University 
 
3:45 302 Montmorillonite Enhanced Ciprofloxacin Transport in Saturated Porous Media with 

Sorbed Ciprofloxacin showing Antibiotic Activity. H. Chen, University of Arkansas at 
Pine Bluff 

 
4:00 303 Estimating the Impact of Water for Hydraulic Fracturing on Agriculture. R.  Kandiah, 

Central State University 
 
4:15 304 Estimation of Biomass and Vegetation Growth on the Reclaimed Mine Sites in 

Eastern Kentucky. T. Shrestha, Kentucky State University 
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4:30 305 Paulownia Species as a Model for Biobased Economy in the Southeastern U.S. N. 
Joshee, Fort Valley State University 

 
4:45 306 Applying Entropy Concept in Analyzing the Complexity of Cone Production in 

Longleaf Pine. X. Chen, Alabama A&M University 
 
5:00 307 Structure and Ecological Function of Urban Forests on the Campus of Southern 

University, Baton Rouge, LA. Z. Ning, Southern University 
 
5:15 308 Beaver Dam Leads to Altering of the Stable State in the Sensitive Ecosystem of 

Herbaceous Wetland in Ohio. S. Krishna 
 
 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Family, Youth, Community and Economic Development 
Dr. Ali Fares, Presiding 
Hanover C 
 
  
2:00 309 Real-Time Localized Control of Transient Instability Related Power Blackouts to 

Reduce Crop and Livestock Losses by U.S. Farms. A. M. Miah, South Carolina State 
University 

 
2:15 310 Assessing the Relevance of Neighborhood Characteristics to the Household Food 

Security of Low-Income Families in North Alabama J. O. Bukenya, Alabama A&M 
University 

 
2:30 311 Factors Influencing Agritourism Adoption by Small Farmers in North Carolina. A. 

Yeboah, North Carolina Agricultural and Technical State University 
 
2:45 312 Lessons from the WV Sustainable Agriculture Needs Assessment Survey.  B. E. Liedl, 

West Virginia State University 
 
3:00 313 Farm Succession and Future of Farming in Kentucky. B. Gyawali, Kentucky State 

University 
 
3:15 314 Association between School-College Enrollment of Hispanics and their Population in 

South Carolina: 2010-2014 C. C. Mathis, Jr., South Carolina State University 
 
3:30 315 Applying Entrepreneurial Strategies to Cultivate 1890 Researchers and Future 

Leaders Facing Multifunctional Agriculture Development.  C. Liang, North Carolina 
Agricultural and Technical State University 

 
3:45 316 The Global Food Security Short Course for High School Students: A Novel Approach 

to Student Recruitment and Engagement. D. Collins, Alcorn State University 
 
4:00 317 Building Capacity in Post-Harvest and Food Processing Technology for Limited 

Resource Farmers. D. Mortley, Tuskegee University 
 
4:15 318 Sustainability in Design:  A Special Topics Course in Family and Consumer Sciences. 

D. Y. Butler, Southern University 
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4:30 319 Strengthening Food Science through Experiential Learning for Middle School Youth. 
E. Bonsi, Tuskegee University 

 
4:45 320 The Effects of Parents and Peers on Juvenile Delinquency: A Longitudinal Approach. 

H. Yun, Fort Valley State University 
 
5:00 321 Multi-Objective Facility Location-Allocation Problem Combining Context-

Dependent Data Envelopment Analysis and Goal  Programming. J.D. Hong, South 
Carolina State University 

 
5:15 322 Characteristics of South Carolinian Agribusiness Operators and Their Willingness 

and Ability to Participate in the Export Market. J. T. Tahsoh, South Carolina State 
University 

 
 
Monday Afternoon, April 3, 2017 
 

Concurrent Faculty Oral Presentations  
 
Family, Youth, Community and Economic Development 
Dr. Ali Fares, Presiding 
Learning Center 
 
  
2:00 323 The Utilization of Vertical Farming Techniques to Enhance Community Based 

Agriculture for Urban and Peri-Urban Environments. M. Ford, Southern University 
 
2:15 324 How Can 1890 Land-grant Institutions Address the Changing Needs of Small Farms 

and Ranches? L. K. Rutto, Virginia State University 
 
2:30 325 Quality Child Care: A Beacon of Hope in the Mississippi Delta. M.  Bailey-Jefferson, 

University of Arkansas at Pine Bluff 
 
2:45 326 Factors that Influence the Willingness to Adopt Improved Peanut Varieties by 

Northern Ghana Farmers. M. Ibrahim, Fort Valley State University 
 
3:00 327 Macroeconomic Dynamics of Economic Development: Evidences from ARDL Bound 

Approach, GMM and Dynamic OLS. M.  Mustafa, South Carolina State University 
 
3:15 328 We Can Too: Challenging and Encouraging African American Males to be Successful 

in Mathematics.  N. Cluster, South Carolina State University 
 
3:30 329 An Economic Analysis of Undergraduate Students’ Knowledge of Nutrition Facts. P. 

E. McLean-Meyinsse,  
 
3:45 330 Examine the Additionality Value of the U.S. Agricultural Export Credit Programs 

from the Perspectives of Importing Countries. P. Rienstra-Munnicha, South Carolina 
State University 

 
4:00 331 Assessing the Degree of Developmentally Appropriate Assessment,  Curriculum, and 

Best Strategies Utilized by Community Based Child Care Center-Based Programs. R. 
H. Williams, South Carolina State University 
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Tuesday Afternoon, April 4, 2017 
 

Concurrent Faculty Oral Presentations  
 
Plant Health and Production and Plant Products 
Dr. Andra Johnson, Presiding 
Hanover E 
 
 
1:30 332 Comparative Transcriptome Analysis of Cultivated sweetpotato (Ipomoea batatas L. 

Lam) and its Wild Ancestors (I. triloba, I.  cordatotriloba, I. tabascana). S. K. Ponniah, 
University of Arkansas at  Pine Bluff 

 
1:45 333 Impacts of Field Retting of Industrial Hemp (Cannabis sativa, L.) on Soil Carbon and 

the Soil Microbial Community. S.T. Lucas, Kentucky State University 
  
2:00 334 Straighthead Susceptibility of Rice Varieties and its Relationship with Plant and Soil 

Nutrient Concentrations without Arsenic Application.  S. Ntamatungiro, University of 
Arkansas at Pine Bluff 

 
2:15 335 The Pearl Millet Linkage Map Improvement and its Importance in  the Context of 

NGS Data. S. Punnuri, Fort Valley State University 
 
2:30 336 Genome-wide Differentiation of Various Melon Horticultural Groups for Use in 

GWAS for Fruit Firmness and Construction of a High Resolution Genetic Map. P. 
Nimmakayala, West Virginia State University 

 
2:45 337 Genome-Wide Identification of Histone Acetylation (H4K12ac) and Methylation 

(H3K9me2) Marks in Switchgrass (Panicum virgatum L.). V. Ayyappan, Alabama A&M 
University 

 
3:00 338 Integrated Transcriptomic and Epigenomic Research to Understand Abiotic Stress 

in Crop Plants. V. Kalavacharla, Delaware State University 
 
3:15 339 New Specialty Super Crop Aronia mitchurinii – Ten Years of Horticultural Research 

Supported by Phytochemistry. V. Volkis, University of Maryland Eastern Shore 
 
3:30 340 Integrated Management of Three Watermelon Diseases Using Melcast, Fungicide 

alterations and Mulch. Z. Mersha, Lincoln  University of Missouri 
 
 
 
Tuesday Afternoon, April 4, 2017 
 

Concurrent Faculty Oral Presentations 
 
Renewable Energy, Natural Resources, and Environment 
Dr. Wondimagegnehu Mersie, Presiding 
Hanover D 
 
 
1:30 341 Effects of Climate Change and Agriculture on Plant Communities of Isolated 

Wetlands.  S. D. P. Smith, Delaware State University 
 
1:45 342 Does Climate Influence Energy Demand? A Regional Analysis. O. Yeboah, 

North Carolina Agricultural and Technical State University 
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2:00 343 Small and Limited Resource Farm Energy Audit in Alabama Black Belt Counties: A 

Case Study. Y. Diabate, Tuskegee University 
 
2:15 344 A Spatial Approach to Assessing Soil Conditions and Crop Management Practices for 

Underserved Farming Enterprises. N. M. Estwick, Prairie View A&M University 
 
2:30 345 Alabama Mesonet Based Plant Available Water and Site-specific Soil Water Deficit 

Index. X. Xiao, Alabama A&M University 
 
2:45 346 Development of Near Real-time Site Specific Irrigation Scheduling Tool for 

Agricultural Crops and Urban Landscapes in Texas. R. Awal, Prairie View A&M 
University 

 
3:00 347 Evaluation of Tomato Grown Under Different Soil Management Practices. E. T. 

Turley, Kentucky State University 
 
3:15 348 Transition and Demonstration Capacity: Non-chemical Technology Weed Disruption 

in Agriculture. C. Lowell, Central State University 
 
3:30 349 Enhancing Glucosinolates in Brassica Plants for Potential Soil Biofumigation. G. F. 

Antonious, Kentucky State University 
 
3:45 350 A Web-based Spectrum Analysis System for Instrumental Neutron Activation 

Analysis (INAA). Z. J. Sun, South Carolina State University 
 
 
Tuesday Afternoon, April 4, 2017 
 

Concurrent Faculty Oral Presentations  
 
Family, Youth, Community and Economic Development 
Dr. Ali Fares, Presiding 
Hanover C 
 
 
1:30 351 Digital Media Adoption: A Case for Digital Assistance Program for Micro 

Agribusiness Enterprises in South Carolina. R. Singh, South Carolina State University 
 
1:45 352 Reducing Poverty in Sub-Saharan Africa through Sustainable Value Chains: The 

Case of Soybean Value Chain in Ghana and Mozambique. S. L. Tubene, University of 
Maryland Eastern Shore 

 
2:00 353 Aging-in-Place: Competency Levels of N.C. Elderly Homeowners with Limited 

Resources. S. Lee, North Carolina A &T State University 
 
2:15 354 Co-creation of Knowledge an Instrument for Building Intellectual, Political and 

Community Capital. T. W. Thomas, North Carolina A &T State University 
 
2:45 355 Socioeconomic Well-Being of Traditionally Underserved Populations in Strikeforce 

Counties in Texas: An Ethnographic Approach. W. H. Turner, Prairie View A&M 
University 

 
3:00 356 Financially Literate Entrepreneurship for Rural Youth and Families: A Pilot Study  

at Two South Carolina Lowcountry High Schools. W. H. Whitaker, Jr, South Carolina 
State University 
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3:15 357 The Economic Feasibility and Marketing of Value –Added Smoked Catfish in 

Alabama for Limited Resource Catfish Farmers. Y. Diabate, Tuskegee University 
 
3:30 358 Evaluating Functions of Organic Farming for Small-Scale Farms. X. Liu, Fort Valley  
  State University 
 
 
 
Sunday, April 2 to Monday, April 3 
 

Student Poster Presentations – Undergraduate Competition  
 
Animal Health and Production and Animal Products 
Dr. Shirley Hymon-Parker, Presiding 
 
 
359 Performance by Weaned Rabbits Offered Purina® Rabbit Chow™ Professional Natural 

AdvantEdge™™ or Manna Pro® Select Series Gro™. A.E. Hahn, Lincoln University of Missouri 
 
360 Pre-weaning Performance of Purebred and Crossbred Hair Sheep Lambs Born During Different 

Seasons. A. Fitchett, Virginia State University 
 
361 The Relationship Between Body Condition Score and Body Weight, Body Linear Measurements and 

Real-time Ultrasound Body Composition Measurements in Alpine Does Prior to Kidding. A. Phillips, 
Prairie View A&M University 

 
362 Intensive Swine Production Leads to Modulation of Immunoglobulin A (IgA) in the Lower Airway of 

Pigs. C.L Horton, North Carolina Agricultural and Technical State University 
 
363 The Timing and Influence of Progesterone on the Survival of Transferred Embryos in Recipient Cows. 

C. Hauer, Alcorn State University 
 
364 Abnormal Luteal Development During Early Diestrus in the Goat. E-A. Williams, Prairie View A&M 

University 
 
365 Evaluation of Methane Production in Animal Manure. J. Quick, North Carolina Agricultural and 

Technical State University 
 
366 Programmed Cell Death in the Developing Caprine Testes. J. Watts, Prairie View A&M University 
 
367 Fucosyltransferase Expression and Relevance in Caprine Endometrium. J. Avendano, Prairie View 

A&M University 
 
368 Growth Performance and Carcass Yield of Two Hair Sheep Breeds Fed Concentrate Diet. K. Bullard, 

Virginia State University 
 
369 Continuous Exposure to Swine Production Facilities Leads to Inflammation and Oxidative Stress 

Signatures in Lungs and Blood of Indoor Pigs. K.P. Locke, North Carolina Agricultural and Technical 
State University 

 
370 Protein Content and Leukocyte Diversity as a Measure of Porcine Lung Health. M. Harper, North 

Carolina Agricultural and Technical State University 
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371 Season and Breed Effects on Pregnancy Rate and Litter Size in Landrace Hair Sheep Ewes Under 
Accelerated Mating. M. Bailey, Virginia State University 

 
372 Estimating Arginine Requirements through Dose-Response Experiments in Largemouth Bass 

(Micropterus Salmoides). M. Jackson, Kentucky State University.   
 
373 The Influence of Exogenous Progesterone on the Development of Superovulated Embryos in Donor 

Cows. M. Coleman, Alcorn State University  
 
374  Pathogenic Potency of Brucella abortus S19 and S19R Strains in Mouse Macrophage Cell Culture 

Assays. M. Thompson, University of Texas A&M  
 
375 Fasted Heat Production of Two Hair Sheep Genotypes Housed Indoors and Fed on Concentrate Diet.  

Q. Willis, Virginia State University 
 
376 Housing Type Modulates Oxidant Levels and Antioxidant Defenses in Swine Airway Epithelial Tissue. 

R.S. Ranabhat, North Carolina Agricultural and Technical State University 
 
377 Animal Health and Management Information Delivery and Reporting System. S. Russell, Prairie View 

A&M University 
 
378 Dietary Inclusion of Biochar and Kaolin for Northern Bluegill Sunfish Lepomis macrochirus 

macrochirus. T. R. Timpe, Lincoln University of Missouri 
 

 
Student Poster Presentations – Graduate Competition 

 
Animal Health and Production and Animal Products 
Dr. Shirley Hymon-Parker, Presiding 
 
 
379 Phytochemical Contents and Antioxidant Capacities in Corn Distillers Grains. A. O. Daramola, 

University of Maryland Eastern Shore 
 
380 Using Early Nutritional Programming to Enhance the Utilization of Plant Based Diets in Fish 

(Largemouth Bass, Micropterus salmoides) A. K. Yadav, Kentucky State University 
 
381 Effect of Ensiling on Anti-Parasitic Properties of Lespedeza Cuneata, A. Singh, Fort Valley State 

University 
 
382 Induction of Estrus and Ovulation in Nulliparous Female Goats (Capra hircus) Using Photoperiod and 

Melatonin During the Non-Breeding Season. A. Bond, Fort Valley State University  
 
383 Evaluation of Growth, Parasites Burden and Biomarkers During the Periparturient Period in St. Croix 

Sheep. B. Osei, North Carolina Agricultural and Technical State University  
 
384 Assessing the Effect of Season on Meat Color of Broilers Raised on Pasture. C. M. Elliott, Tuskegee 

University 
 
385 Phenotypic Correlations Between Body Condition Score (BCS), Body Weight (BWT) and 

Reproductive Performance in Pasture Managed Meat Goats (Capra hircus).  C. Roach, Tuskegee 
University 

 
386 Effect of an Iron Supplement on Indicators of Gastrointestinal Nematode Parasitism in Sheep, E. 

Smith, Fort Valley State University 
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387 Parity Differences in Reproductive and Progeny Performance of Yorkshire Pigs. K. Hall, Tuskegee 
University 

 
388 Detection of Antibiotic Resistant Mastitis in Dairy Goats. Wimes, J, Fort Valley State University 
 
389 Treatment of Antibiotic Resistant Mastitis in Dairy Goats with Probiotic sp. Lactobacilli. O Ocloo, Fort 

Valley State University 
 
390  Ovine MHC Gene DQA2 and DQA2 like Allelic Distributions in Katahdin Sheep. L. Wuri, Lincoln 

University of Missouri 
 
391 Efficacy of Sericea Lespedeza Hay and Silage Against Gastrointestinal Nematodes and Coccidia in 

Young Goats. L. Greer-Mapson, Fort Valley State University 
 
392 Physicochemical and Functional Properties of Egg White Powder Prepared from Irradiated Shell 

Eggs. M. Nega, University of Maryland Eastern Shore 
 
393 The Effect of Carbohydrate Source and Level on Growth and Alpha-amylase Activity in Bluegills 

(Lepomis macrochirus). N. Giri, Lincoln University of Missouri,  
 
394 Modulating the Bovine Galectinome Using Plant Polyphenol Extracts.  S. Adjei-Fremah, North Carolina 

Agricultural and Technical State University 
 
395 Monitoring Susceptibility to Insecticides in Culex nigripalpus (Theobald) Using a Glass Vial 

Technique. W.M. Stewart, Florida A&M University 
 
396 Assessment of the Impact of the Egg Parasitoid, Paratelenoumus saccharalis (Hymenoptera: 

Platygastridae) on Populations of the Kudzu Bug, Megacopta cribraria (Hemiptera: Plataspidae). W. 
Diedrick, Florida A&M University  

 
397 Development of a Gene Silencing Strategy via RNA Interference to Manage Co-Acquisition of Pesticide 

Resistance in Honey Bee Colonies. X. Price, Florida A&M University 
 
 

Student Poster Presentations – Undergraduate Competition 
 
Family, Youth and Community 
Ulises Toledo, Presiding 
 
 
398 Rural Labor Market Conditions: Variations in Unemployment Rates and Non-Farm Labor Force 

Participation Rates of Selected groups in Mississippi. A. Parker, Alcorn State University 
 
399 Using the Ages and Stages Questionnaire (ASQ) as an Indicator of Classroom Developmentally 

Appropriate Interactions. A. Green, South Carolina State University 
 
400 Service-Learning in the Graveyard: Study of Ethnicity, Birth Year and Life Span.  B. Upshaw, 

Tuskegee University 
 
401 The Frame Has Changed, and So Has the Picture. D. Smith, Southern University 
 
402 Agricultural Literacy Among Youth in Agriculture, E. Stafford, Tennessee State University 
 
403 Stimulating and Boosting African American Males to be Prosperous in Mathematics. E. Green, South 

Carolina State University 
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404 The Economic Profile of the Tri-county Region of Bamberg, Calhoun and Orangeburg in South 
Carolina. I. Majekodunmi, South Carolina State University 

 
405 Evaluation of Student Knowledge of Production Agriculture and Animal Welfare Following a 

“Students-Training-Students” Program. J. D. Rippeto, Lincoln University of Missouri 
 
406 Student’s Farm Experiential Program with local Farmers and Growers: Delaware State University. 

K. Johnson, Delaware State University 
 
407 Agricultural Education and Mathematics Performance among Youth.  M. Smith, Tennessee State 

University 
 
408 Poverty and its Persistence in Selected Areas of the Mississippi Delta and South West Mississippi.  R. 

Allen, Alcorn State University 
 
409 Evaluating Trends in Agricultural Commodity Prices during the Different Phases of the Business 

Cycles: 1990-2015.  S. Wright, Alcorn State University 
 
 

Student Poster Presentations – Graduate Competition 
 
Family, Youth and Community 
Ulises Toledo, Presiding 
 
 
410 Farm-to-Chef Marketing of Hyper Local Food. B. Wilson, North Carolina Agricultural and Technical 

State University 
 
411 Financially Literate Entrepreneurship for Rural Youth and Families:  A Pilot Study at Two South 

Carolina Low Country High Schools. B. Thomas, South Carolina State University 
 
412 The Market Value of Urban Forestry: A Hedonic Price Analysis in Tallahassee. G. McNealy, Florida 

A&M University  
 
413 AgDiscovery: A Mechanics to Ascertaining Various Agricultural Careers. A. White, South Carolina 

State University 
 
414 Surrounded by Screens: Power of Mass Media on Obesity.  K. M. Anthony, Alabama A&M University 
 
415 African American Millennials’ Attitudes Toward Social Responsibility in the Textiles and Apparel 

Industry.  K. Washington, Alabama A&M University 
 
 
 
 

Student Poster Presentations – Undergraduate Competition 
 
Food Safety, Nutrition and Health 
Donna Robertson, Presiding 
 
 
416 Integrating Food Science into High School Agricultural Education.  A. Anderson, Tennessee State 

University 
 
417 Fat Globule Sizes in Goat and Cow Milks. B. Adigun, Prairie View A&M University Prairie View  
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418 Nutritive Analysis of Green Beans Grown on Bio-waste Material from Fort Lee Army Base. B. Dabo, 
Virginia State University  

 
419 Modification and Characterization of Biodegradable Polymer Systems in Potential Agricultural 

Applications. C. Carnegie, Prairie View A&M University 
 
420 Highly Specific and Rapid Immunofluorescent Visualization and Detection of E. coli O104:H4 with 

Protein-A Coated Magnetic Beads Based LST-MUG Assay. E. Enyard, Lincoln University of Missouri 
 
421 The Effect of Short- and Long-Term Feed Restriction on Ghrelin Concentrations in Turkeys. F.R. 

Vizcarra, Alabama A&M University 
 
422 Coating of High and Low Oleic Peanuts with Edible Caprine Casein Film Containing Lutein. F. 

Fajardo, Prairie View A&M University 
 
423 Understanding Nutrition Behaviors through Food Preparation Preferences in a Rural African 

American Community. G. Jackson, North Carolina Agricultural and Technical State University 
 
424 The Effect of pH and Temperature on the Growth Rate of Different Foodborne Bacterial Pathogens 

at Low Inoculum Levels. G. Richardson, Virginia State University 
 
425  Why Are So Few Women in Agriculture in Mississippi. I. Jackson, Alcorn State University 
 
426 Rapid Analysis of Aflatoxin Levels of Peanuts Obtained from Small Farms in South Carolina. I. Musa, 

South Carolina State University 
 
427 Evaluation of Chesapeake Bay Blue Catfish for Value-added Application. J. Woods, Virginia State 

University 
 
428 Body Mass Index (BMI), Caloric (KCAL) and Macronutrient Intakes of College Women at a 

Mississippi HBCU. K. Davis, Alcorn State University 
 
429 Evaluation of Drug-Resistant Enterobacteriaceae on Produce from Small Farms in KY. K. Davis, 

Kentucky State University 
 
430 Assessment of Fat Intakes of College Females Enrolled in a Rural Historically Black University. K. 

McGee, Alcorn State University 
 
431 Reclaiming a Healthy Heritage. K. James, South Carolina State University 
 
432 A Preliminary Study to Preventing Noise Induced Hearing Loss Among Farmers and Agricultural 

Workers in Rural America. K. Rufus, South Carolina State University 
 
433 Synthesis and Evaluation of Antibiological Activity of Sulfanilamide azo-dyes. K. Rochon, Central State 

University 
 
434 Evaluation of Antioxidant Potential of Pomegranates. L. Grant, Alabama A&M University 
 
435 Influence of Growth Retardant and Cultivars on Secondary Metabolites Profile of Sweet Potatoes 

Grown Under Hydroponic System in Greenhouse Conditions. L. Batey, Alcorn State University 
 
436 The Use of a Biodegradable Polymer, Essential Fatty Acid and Plant Extract as an Anti-Bacterial 

Agent. M. Joseph, Prairie View A&M University 
 
437 Investigations on AGEs (Advanced Glycation End-Products) In relation to Obesity and Breast Cancer. 

M. Isley, South Carolina State University 
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438 Nutritive Analysis of Tomatoes Grown on Bio-waste Material from Fort Lee Army Base. M. Opoku, 

Virginia State University  
 
439 A Rapid and Highly Specific Immunofluorescence Method to Detect Escherichia coli O157 H7 in 

Infected Meat Samples. M. Al-Alem, Lincoln University of Missouri 
 
440 Antioxidant and Antimicrobial Effectiveness of Starch Nanocomposite Films for Chicken Meat. N. 

Rehmani, Virginia State University 
 
441 Synthesis of Bioplastic Composite Materials Containing Natural Anti-Oxidant and Anti-Microbial 

Active Colorants. P. Dees, Central State University 
 
442 Nutrient Composition and Health Benefits of Omega Flax Produced in Virginia. R. Sumblin, Virginia 

State University 
 
443 Effect of Drying on Fatty Acid Composition of Different Virgin Coconut Oil (Cocos nucifera L) Types. 

R. Douglas, Prairie View A&M University 
 
444 Assessing the Prevalence of Food Insecurity in Mississippi. T. Martin, Alcorn State University 
 
445 Are Agricultural Subsidies Promoting Poor Health? T. Goodman, Fort Valley State University 
 
446 Cooking Effects on De-Headed Virile Crayfish Orconectes virilis T. P. Grellner, Lincoln University of 

Missouri 
 
447 Pesticide Resistance in Aedes albopictus and Aedes aegypti to Selected Pesticides in Florida. T. Brown, 

Florida A&M University 
 

 
Student Poster Presentations – Graduate Competition 

 
Food Safety, Nutrition and Health 
Donna Robertson, Presiding 
 
 
448 Physicochemical Properties of Alaska Pollock Surimi Gels with Camel Milk. A. Sharaf Eddin, North 

Carolina Agricultural and Technical State University  
 
449 Shelf Life Extension of Fresh Vegetable Soybean (Edamame). A. Fatani, Virginia State University. 
 
450 Investigating Phosphate and Salt Penetration Rates in Vacuum Tumbled Chicken Filets A. Adebayo, 

Alabama A&M University 
 
451 Phytochemical analysis and Antioxidant Properties of Moringa oleifera Leaves: A Novel Cash Crop 

for Texas Small Scale Farmers. A. Lakshmi, Prairie View A&M University 
 
452 Phenol Profile and Antioxidant Activity of Teff [Eragrostis tef (Zuccagni) Trotter] and Teff Breads. A. 

B. Lemma, Alabama A&M University 
 
453 Parental Diet as a Determinant of Generational Obesity in Rats.  A.J. Nelson, North Carolina Agricultural 

and Technical State University 
 
454 Evaluation of Water Activity and Moisture Content of Powdered Whole Goat Milk during Two 

Months Storage. B.I. Davis, Fort Valley State University 
 



 

35 
  

455 Utilization of Black Beans in Functional Food Product Development. C. Blasingame, Alabama A&M 
University 

 
456 The Analysis of Smoothie and Two Gummy Formulations Developed to Combat the Poor Food Intake 

Habits of Fruits, Vegetables and Milk by Adolescents. C. Holden, Alabama A&M University 
 
457 Persistence of Escherichia coli on Field-Grown Tomatoes Inoculated with Contaminated Water Spray.  

C.L. White, University of Maryland Eastern Shore 
 
458 Chemopreventive Potential of Allspice in Azoxymethane (AOM) Treated Fisher 344 Male Rats. E. 

Onwasigwe, Alabama A&M University 
 
459 Detection of Vibrio parahaemolyticus and Vibrio vulnificus from Oyster and Water Samples Using 

CHROM Agar Media. E. Almuhaideb, Delaware State University 
 
460 Rapid and Sensitive Detection of Escherichia coli 0157:H7 from Environmental samples via Protein a 

Magnetic Bead-based ELISA. G. Mobley, Lincoln University of Missouri 
 
461 Panelists Liking of Canola (Brassica napus) Greens.  H. Jenkins-Mahmood, Alabama A&M University 
 
462 Anti-cancer Effect of Leaves, Skin, Pulp, and Seeds of Green Papaya on Colon Cancer Cells. H. Talbi, 

Virginia State University 
 
463 The Effects of Aloe Vera Gel on the Biosynthesis of PLGA Loaded Nanoparticles and Its 

Physicochemical Characteristics and Thermal Stability. J. Misir, Alabama A&M University 
 
464 Seed Extract from Green Papaya Stimulates Growth of PC-3 Prostate Cancer Cells. K. Alotaibi, 

Virginia State University 
 
465 Starch Nanocomposite Films Incorporating Grape Pomace Extract and Cellulose Nanocrystal. L. 

Alsubaie, Virginia State University 
 
466 Survival and Persistence of Bacteria in Poultry Houses Equipped with Gas- Permeable Membrane 

Ammonia Capture-Recovery System. L. Graham, University of Maryland Eastern Shore 
 
467 Effectiveness of a Combined Lactic Acid/Citric Acid Solution Alone or with Added Iinoleic Acid for 

Killing Salmonella enterica and Escherichia coli O157:H7 on Chicken Breast Meat. L.T. Staley, 
Alabama A&M University 

 
468 Influence of Growth Temperature on Thermal Destruction Rates of Escherichia coli O157:H7. M. 

Bushlaibi, Virginia State University 
 
469 Effect of Microfluidized Corn Bran and Oat Bran on the Quality of Wheat Flour. M. Ortiz de Erive, 

North Carolina Agricultural and Technical State University 
 
470 Role of Short Chain Fatty Acids in Staphylococcus aureus Growth and Ability to Infect HT29 Cells.  

M. C. Sierra, North Carolina Agricultural and Technical State University 
 
471 Antioxidant Potential and Phytochemical Content of Selected Spices (Cinnamon, Cardamom and 

Cloves). N. Chimbetete, Alabama A&M University 
 
472 Food Security as a Function of the Food Store Environment in the Southern United States - A Case 

Study of Alabama’s Sixty-Seven Counties. B. S. Herbert, Alabama A&M University  
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473 Impact of Hydrocolloids on the Production of Acid Whey in Greek Yogurt. R. Gyawali, North Carolina 
Agricultural and Technical State University 

 
474 Natural Treatment Solutions for Surface Decontamination of Eggs Experimentally Infected 

with Salmonella. R. Gyawali, North Carolina Agricultural and Technical State University 
 
475 The Role of Energy Imbalance in a Male Juvenile Correctional Facility.  R. Ouazaz, Alabama A&M 

University 
 
476 Study of Antimicrobial Activity from Natural Preservatives in Catfish Fillet. R. Eyum, C. Eyong, 

Delaware State University  
 
477 Polyphenols Composition and Sensory Properties of Cookies Containing Grape Seed Flour of Different 

Particle Sizes. R. Maman, North Carolina Agricultural and Technical State University  
 
478 Investigating the Survival of Escherichia coli O157:H7 in Unpasteurized Apple Juice Sold at Juice 

Bars. S. Hale, Alabama A&M University 
 
479 A Comparison of Selected Phytochemical and Antioxidant Potential of Two Tea Beverages. S. Willis, 

Alabama A&M University 
 
480 Extract from Green Papaya Inhibits Breast Cancer Cell Proliferation. S. Hadadi, Virginia State 

University 
 
481 Effect of Iron Fortification with Microencapsulated and Regular Ferrous Sulfate on Textural 

Properties of Goat Milk Cheddar Cheese. A. Siddique, Fort Valley State University  
 
482 Long-Term Exposure Effects of Aspirin on Growth, Functionality and Protein Profile of Lactobacillus 

rhamnosus (ATCC 53103). T. Obanla, North Carolina Agricultural and Technical State University 
 
483 Exploring Awareness of Safe Sleeping Practices for Infants among African American Families in Select 

Southern States. T. M. Jordan, Alabama A&M University 
 
484 Metal Contaminants in Commercially Available Coconut Milk. Y. Thomas, Delaware State University 
 
485 Anticancer Effect of Green Papaya on Jurkat Leukemic Cells. Z. Allqmani, Virginia State University 
 
486 Polyphenol-enriched Plum Extract Improves Wound Healing by Enhancing Myoblast Growth and 

Differentiation. F. Alsolmei, Virginia State University 
 
487 Rapid production of Habrobracon hebetor progeny for the Management of Plodia interpunctella, 

Indianmeal Moth Populations.  S. Warsi, Fort Valley State University 
 
 

Student Poster Presentations – Undergraduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Lurline Marsh, Presiding 
 
 
488 Seed Germination, Plant Development and Pest Incidence on Spring Planted Kale, (Brassica oleracea, 

var. acephala). V. Downing⃰, University of Maryland Eastern Shore 
 
489 Effects of Defoliation Management on Late-fall Habitat Quality Features of Pure Native Warm-season 

Grass Stands.  C. Copeland, Virginia State University 
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490 My Rotational Experiential Learning Experience as an USDA/NIFA Multicultural Scholar. J. Martin, 
North Carolina Agricultural and Technical State University 

 
491 Biomass, Essential Oil Yield, Phenolic Content and Antioxidant Capacities of Overwintered and 

Transplanted Lemongrass (Cymbopogon citratus) in Two Growing Seasons. M. Russo, University of 
Maryland Eastern Shore 

 
492 Proteomic Analysis of the Effects of Media Treatments on invitro Cultivated Cell Lines of Vitis 

rotundifolia cv Noble. A. Diaz, Florida A&M University 
 
493 Validation of Differentially Expressed Genes in the Resistant Common Bean (Phaseolus vulgaris L.) 

Genotype “Sierra” in Response to Uromyces appendiculatus infection. T. Jones, Delaware State 
University 

 
494 Yield of Two Sweetpotato (Ipomoea Batatas (L.) Cultivars Grown in a Wiregrass Model Tunnel House 

under Trellised and Conventional Planting Systems. V. Walton, Tuskegee University 
 
495 Differential Gene Expression Analysis of Common Bean (Phaseolus vulgaris) Cultivated in Two 

Different Locations under Drought Stress Conditions. F. Williams, Delaware State University 
 
496 The Use of Technological Methods for the Extraction of Pure Antioxidants from Aronia mitchurinii 

Juice Using Polymeric Macroporous Resins. E. Mowoe, University of Maryland Eastern Shore  
 
497 Analysis of the Changing Complexion of Agriculture in Mississippi and in the United States 

Agriculture. T. Johnson, Alcorn State University  
 
498 Management of Tomato Foliar Diseases Using Integrated Approaches: Fungicides, Host and Induced 

Resistance in Organic and Conventional Production Systems.  N. Harriot, Lincoln University of Missouri   
 
499 Japanese Beetle Composting: Converting Pests to Soil Fertilizer using Common Farm Materials. T. L. 

Shivers, Lincoln University of Missouri  
 
500 Sugar and Acid Contents of Strawberries as Affected by Variety and Growing Condition. V. Cobb, 

North Carolina Agricultural and Technical State University 
 
501 Hybrid Breakdown in Interspecific Crosses of Cultivated Tomato and the Wild Species, Solanum 

pennellii.  C. D. Wesley, West Virginia State University 
 
502 Educational Approach to Sustainable Vegetable Production, Marketing and Management for Small- 

Farm Families. A. O. Kazarina, Alcorn State University,  
 
503 Economic Potential of Okra Cultivation for Limited Resource Farmers. P. Harris, Prairie View A&M 

University  
 
504 Multi-Stationed and Semester-based Experiential Learning Experience as an USDA/NIFA 

Multicultural Scholar. W. Lashley, North Carolina Agricultural and Technical State University,  
 
505 Oviposition Preference of the Indian Meal Moth (Plodia interpunctella) to Eight Peanut Varieties. M. 

E. Dwyer, North Carolina Agricultural and Technical State University 
 
506 Potential of Spider Plant (Gynandropsis gynandra L.) for Grain Production and as a Forage Crop. J. 

Downing, Virginia State University 
 
507 Evaluation of Physical and Chemical Properties of Various Biochar-compost Mixtures. K. James, 

Virginia State University  
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508 Evaluation of Sweet Potato Yield for 14 Varieties Grown in Petersburg, Virginia. N. Plummer, Virginia 
State University 

 
509 Biotechnological Reduction of Camphor Accumulation in Phyla dulcis. A. Johnson, Prairie View A&M 

University 
 
510 Molecular Understanding of the Symbiotic Relationship between Rhizobium leguminosarum biovar 

Phasioli and Common Bean Under the Influence of Nitrogen Application. J. Jones, Delaware State 
University 

 
511 Sorghum [Sorghum bicolor (L.) Moench] Response to Phosphorus Fertilizer. J. Hybner, Virginia State 

University 
 
512 Forecasting Disease Incidence in Hops (Humulus lupulus):  Weather Monitoring and Data Mining. D. 

Jones, Virginia State University 
 
513 Expression Analysis of Anthocyanin Pathway Genes in invitro Cultivated Cell Lines of Vitis 

rotundifolia cv Noble and the Implications for Pathway Regulation. V. Cupp, Florida A&M University 
 
514 Economic Importance of Chestnut Trees in Forest Products by Utilizing Wood And Nuts to Enhance 

Economy. P. Gajjar, Florida A&M University 
 
515 Analysis of Protein and Oil Contents in Edamame and Mature Soybeans. R. Tyler, Virginia State 

University  
 
516  Identification and Comparison of the Spotted Wing Drosophila, Drosophila suzukii and the African 

Fig Fly, Zaprionus indianus (Diptera: Drosophilidae), two Invasive Insect Pests of Fruits in North 
Florida. S. James, Florida A&M University 

 
517 Response of Millet (Panicum sp.) to Potassium and Manganese Fertilization. T. Williams, Virginia State 

University 
 
518 Genetics and Mapping for Rooting Ability of Shoot Cuttings Using Tomato as Model. P. Wilson, 

Virginia State University 
 
519 Decomposition of Plant Carbon and Production of Organic Acids in Five Upland and Wetland Sites 

on the PVAMU Campus. S. Tharani, Prairie View A&M University 
 
520 Strawberries: Innovative approaches in developing disease resistant varieties. B. Bougouneau, 

Delaware State University  
 
521 Soil Management and Cropping Practices to Improve Soil Quality. A. A. Cinque, North Carolina 

Agricultural and Technical State University 
 

 
 

Student Poster Presentations – Graduate Competition 
 
Plant Health and Production and Plant Products 
Dr. Lurline Marsh, Presiding 
 
 
522 Epigenetic Modifications Induced During Different Levels of Drought Stress in Common Bean. 

(Phaseolus vulgaris L.). M. Brown, Delaware State University  
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523 Effects of Fertilizer Treatments on Nutrient Elements, Total Polyphenol and Antioxidant Contents of 
Hibiscus Sabdariffa leaves. S. L. Chin, Southern University  

 
524 Beneficial Insects Found in Native Perennial and Pasture Border Rows of Blackberry Plantings.  M. 

Bashyal, Kentucky State University 
 
525 Down-regulation of Hydroxycinnamoyl CoA: Shikimate Hydroxycinnamoyl Transferase, Cinnamoyl 

CoA Reductase, and Cinnamyl Alcohol Dehydrogenase Leads to Lignin Reduction in Rice (Oryza sativa 
L. ssp. Japonica cv. Nipponbare). B. P. Bhatta, University of Arkansas  

 
526 Pyramiding of three down-regulated genes involved in lignin biosynthesis of rice (Oryza sativa spp. 

japonica cv. Nipponbare). B. Poudel, University of Arkansas at Pine Bluff 
 
527 Identification and validation of microbial community involved in watermelon fruit development. B. 

Ghimire, West Virginia State University 
 
528 Trichome Diversity and Morpho-histology of Paulownia elongata Leaves and Flower Buds. K. Lipsey, 

Fort Valley State University  
 
529 Relative Abundance of Parasitic Hymenoptera in Native Perennial and Pasture Border Strips 

Bordering Blackberries in Franklin County, Kentucky. E. K. Slusher, Kentucky State University 
 
530 Aronia mitschurinii Cultural Management and Processing Study Supported by Phytochemical 

Analysis. A. Egwuagu, University of Maryland Eastern Shore 
 
531 Biology of Thalassa montezumae (Coleoptera: Cocinellidae) a Predaceous Beetle of the Invasive Soft 

Scale Phalacrococcus howertoni (Hemiptera: Coccidae) in South Florida. N. Francis, Florida A&M 
University 

 
532 Phylogenetic Analysis of Drosophila suzukii (Diptera: Drosophilidae) from the United States and its 

Native Ranges in the Southeast Asia. A. Parkins, Florida A&M University (FAMU) 
 
533 White Oak Plantation Stand Growth Assessment in Central Missouri and Its Comparison to the USDA 

FVS Model. A. Poudel, Lincoln University of Missouri  
 
534 Investigating Sustainable Production Practices on the Growth and Development of Ethnic Crops 

Grown on the Delmarva Peninsula. N.M. Burton, University of Maryland Eastern Shore 
 
535 Carbon Dioxide and Light Response Curves for Four Cultivars of Switchgrass on Flood-Prone 

Marginal Lands in Central Missouri. S. Shrestha, Lincoln University of Missouri  
 
536 Engineering Isoflavone Biosynthetic Genes in Rice (Oryza sativa L.) for Resistance Against Blast 

(Magnoporthe oryzae). K. Shrestha, University of Arkansas at Pine Bluff 
 
537 Laboratory Assessment of Host Plant Preference of Brown Marmorated Stink Bug (BMSB), 

Halyomorpha halys. S. Nyaupane, North Carolina Agricultural and Technical State University 
 
538 Field host specificity of a potential hydrilla biological control agent, Cricotopus lebetis Sublette 

(Diptera: Chironomidae). E. M. Kariuki, Florida A&M University 
 
539 Nitrogen Source Tracking and Measuring Macro Benthos Biodiversity at Oyster Aquaculture Sites in 

the Delaware Inland Bays. M. J. Fuoco, Delaware State University 
 
540 Screening and Selection of High Stilbene Groundnut (Arachis Hypogea L.) Genotypes for Crop 

Improvement and Genomic Bioprospecting. J. Nayak, Florida A&M University 
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541 In vitro Plant Regeneration in Sweetpotato (Ipomoea batatas L. Lam cv. Beauregard). T. J. Ross, 
University of Arkansas at Pine Bluff  

 
542 Polymorphic Analysis of Strawberry (Fragaria annanassa) Genotypes Using SSR Markers. A. Biswas, 

Delaware State University 
 
543 Down-Regulation of Lignin Biosynthetic Genes in Big Bluestem Grass (Andropogon gerardii Vitman). 

J. Rahman, University of Arkansas at Pine Bluff 
 
544 Evaluating the Antibacterial Properties of Ipomoea batatas leaves. K. Gordon, University of Arkansas at 

Pine Bluff  
 

 
 

Student Poster Presentations – Undergraduate Competition 
 
Renewable Energy, Natural Resources, and Environment 
Muthosamy Monoharan, Presiding 
 
 
545 Root Colonizing Dark Septate Endophytic (DSE) Fungal Assemblages in Four Switchgrass (Panicum 

virgatum) Varieties Cultivated for Soil Conservation. A. Williams, Alcorn State University 
 
546 Differential Response of Native Warm-season Grasses to Defoliation Intensity in Pure and Two-species 

Mixtures.  C. James, Virginia State University 
 
547 Solar Powered Anaerobic Digester for Biogas Production from Agricultural Residues. C. Ajuzzi, 

Lincoln University of Missouri 
 
548 Evaluation of Empirical Methods to Estimate Reference Evapotranspiration from PRISM Dataset in 

the West Texas. C. Claybon, Prairie View A&M University 
 
549 Trichosporon oleaginosus Fermentation of Sweet Potato for Lipid Production. C. Finley, Alcorn State 

University 
 
550 Microbial Decomposition of Organic Matter in Lowland and Upland Systems. D.M. Bicaise, Prairie 

View A&M University 
 
551 Comparative Analysis of Agricultural Systems in North Carolina & Jiangsu Province, China. J. O. 

Herbert, Alabama A&M University 
 
552 Effect of Rainfall and Temperature on Root Zone Soil Moisture Profile. K. Jones, Prairie View A&M 

University 
 
553 The Impact of Soil Compaction on Soil Chemical Properties and Alkaline Phosphatase Activity in 

Long-Term Research Sites for Pine Stand Management. K. Render, Tuskegee University 
 
554 Evaluating Soil Health Response to Contrasting Agricultural Systems in South West Mississippi. L. 

Jones, Alcorn State University 
 
555 Photo-Sanitization of Tree Bark. M. Gill-Pillow, Central State University 
 
556 The Impact of Soil Compaction on Soil Chemical Properties and Acid Phosphatase Activity in Long-

Term Research Sites for Pine Stand Management. M. Dean, Tuskegee University 
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557 Plant Density Effect on Biomass Development and Rate of Residue Decomposition of Four Varieties of 
Switchgrass (Panicum virgatum L.) on Natchez Silt Loam. R. L. Becker, Alcorn State University 

 
558 The Impact of Soil Compaction on Soil Chemical Properties and Phosphodiesterase Activity in Long-

Term Research Sites for Pine Stand Management. S. Lockett, Tuskegee University 
 
559 Removal of Cadmium from the Marsh Soils Using Bacteria Isolated from the Blackbird Creek. T. 

Gordon, Delaware State University 
 
560 Mixed Land Use Watershed and its Impact on Pond Water Quality in Rural Mississippi. T. Lockheart, 

Alcorn State University 
 
561 Synthesis of Temperature and Rainfall Changes in Florida and some Potential Impacts. T. Garrett-

Mills, Florida Agricultural and Mechanical University 
 
562 Using the cluster approach to educate limited resource forest landowners about land tenure, forest 

management planning, access to capital, forestry practices, and markets for sustainability. T. Jackson, 
Tuskegee University 

 
563 The effects of Climate Change in the Apalachicola National Forest over the next 100 years (1970-2100). 

W. Griffin, Florida Agricultural & Mechanical University 
 
564 Effect of Silver Nanoparticles on Select Soil Enzyme Activities Involved in Nutrient Cycling. W. 

Doggett, Lincoln University of Missouri 
 
565 Optimization of Enzyme and Feedstock Loading for Ethanol Production in Leading Cellulosic 

Biomass, Miscanthus and Switchgrass. D. Crockett, Alcorn State University 
 
566 Optimization of DNA Extraction Protocol for Herbarium Preserved Rubus Tissue.  E. Barnett, West 

Virginia State University  
 
567 Probing Polymeric Blends with Natural Extracts from Aronia Mitschurinii for Antifouling Protection 

against Barnacles and other Fouling Factors. H. Ghebrekidan, University of Maryland Eastern Shore 
 
568 Effect of Organic Manures on Adaptability, Yield, and Biomass Production of Melons (Cucumis melo 

L.) Raised on a Heavy Soil. W. L. Mims, West Virginia State University 
 
569 21st Century Climate Outlook of the Northwestern Texas. Y. A. Kpangni, Prairie View A&M University 
 
 

 
Student Poster Presentations – Graduate Competition 

 
Renewable Energy, Natural Resources, and Environment 
Muthosamy Monoharan, Presiding 
 
 
570 Effect of Land use Change and Drought on Groundwater Storage in Texas. A. Adekanmbi, Prairie View 

A&M University 
 
571 Increasing Carboxylate Production in Model Methanogenic Microbiomes. A. Ramirez-Garcia, West 

Virginia State University 
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572 Physiological Response of Sweetbay Magnolia (Magnolia virginiana L.) to Flooding and Light Intensity 
Changes. C. Smith, Southern University 

 
573 Acoustic Detection of the Asian Longhorned Beetle, Anoplophora glabripennis (Coleoptera: 

Cerambycidae) under the Quarantine and Field Conditions on Maples.  D. Stanaland, Florida A&M 
University 

 
574 Analysis of Predatory Behaviors of the Soldier Bug, Podisus maculiventris Towards the Kudzu Bug, 

Megacopta cribraria and Genetic Profile of M. cribraria in the Southern US.  E. Turner, Florida A & M 
University 

 
575 Management of Redbay Ambrosia Beetle, Xyleborus glabratus, an Exotic and Newly Introduced and 

Destructive Forest Pest Species in Florida. G. Louis, Florida A & M University 
 
576 Biological Processing of Agricultural and Food Wastes to Recover Energy, Nutrients and Water. G. 

Joseph, North Carolina Agricultural and Technical State University 
 
577 Fate of Antibiotic Resistance Genes in Pig Manure during Anaerobic Digestion. H. Chen, Lincoln 

University of Missouri 
 
578 Efficacy of Disinfection and Dissolved Organic Matter Reduction in Water by Fenton Reactions. A. 

Almuhanna, Lincoln University of Missouri 
 
579 Evidence of Plant Life by Determination of Soil Enzyme Activities in Riverbluff Cave. L. Nelson, 

Lincoln University of Missouri 
 
580 A Retrospective Study of Woolfolk-Related Arsenic and Lead Contamination in Fort Valley, Georgia. 

O. Ojarikre, Fort Valley State University 
 
581 Fruit Quality and Adaptability of Organically Grown Indigenous and Exotic Melons (Cucumis melo 

L.) M. T. Martinez, West Virginia State University 
 
582 Detection and Determination of Nutrient Pollutants, Their Effect and Mitigation Using Nano-

Technology. N. Al-Awwal, Lincoln University of Missouri 

 
583 A Study of the Determinants of Average Emission Factors on Alabama Road-Network.  N. Ajufo, 

Alabama A&M University 
 
584 Evaluation of the Molecular and Biochemical Responses of the Hyperaccumulator, and the Non-

hyperaccumulator Pteris species to Arsenic Toxicity. O. Idehen, Tuskegee University 
 
585  Development of a Web Based Tool: Irrigation Water Estimator for Texas (IWET). O.P. Olaleye, Prairie 

View A&M University 
 
586 Impact of Biochar Soil Amendment on Containerized Tree Growth and Soil Nutrient Dynamics. P. 

Magee, Southern University 
 
587 The Role of Microbial Communities in Nitrogen Biogeochemical Cycling. S. Klick, University of 

Maryland Eastern Shore 
 
588 Paulownia elongata Biochar as a Suitable Carbon Rich Soil Addendum. T. Baker, Fort Valley 

StateUniversity 
 
589 Agrobacterium-mediated Genetic Transformation of Switchgrass to Increase Energy Density in 

Biomass. T. Heath, West Virginia State University 
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590 Environmental Impact of Woolfolk Chemical Site on Companion Animals: Determination of Lead 
Contamination in Blood. O. Aboyeji, Fort Valley State University 

 
591 A Historical Look at the Woolfolk Chemical Site: Fort Valley’s Own Superfund. V Singh, Fort Valley, 

State University 
 
592 A Retrospective Study of Lead Exposure in Children Less than 5 Years Old Residing in Woolfolk 

Superfund Site Area Over Three Decades in Fort Valley, Georgia. K. Kalu, Fort Valley State University 
 
593 Impact of Arsenic Concentration and Exposure Duration on Enzyme Activities in Bulk Soil and 

Rhizosphere of the Arsenic Hyperaccumulator, Pteris vittata. M. Oruwari, Tuskegee University 
 
594 GHG Emissions as an Urban Sustainability Indicator: Relationship between GHG Emissions and 

Economic Characteristics of the US. R. Robinson, Alabama A&M University 
 
595 Metagenomic Analysis of the Sediment Microbiome from an Industrialized, Appalachian River 

(Charleston, WV). I. R. Ugwuanyi, West Virginia State University 
 
596 Economic Analysis of Edge of Field Runoff in the Lower Arkansas Mississippi River Basin. R. Nedd, 

University of Arkansas at Pine Bluff 
 
 
 

Scientist Poster Presentations 
 
Animal Health and Production and Animal Products 
 
 
597 Conditions to Evaluate Differences in Resilience of Sheep and Goats to High Heat Load. A. L. Goetsch, 

Langston University 
 
598 Effects of Pasture Access Regime on Grazing Behavior and Energy Utilization by Alpine Goats. A. L. 

Goetsch, Langston University 
 
599 Progress in Resistance to Internal Parasitism and Growth Performance of Boer, Kiko, and Spanish 

Goat Kids through Selection in a Central Sire Test. A. L. Goetsch, Langston University 
 
600 Gender and Breed Influences on Goat Meat (Chevon) Tenderness as Evaluated by Allo-Kramer Shear 

Force Values. C. Okere, Tuskegee University 
 
601 Genotype and Seasonal Variations in Porcine Seminal Plasma Mineral Composition. C. Okere, 

Tuskegee University 
 
602 Characterization of the Uterine Microbiome in Capra Hircus. G.R. Newton, Prairie View A&M 

University 
 
603 Evaluating the Effect of Season on the Stress Level of Broilers Raised on Pasture. J. G. Scott, Tuskegee 

University 
 
604 Effects of a Pasture-Based Pork Production System on the Expression of Genes Involved in Lipid 

Metabolism and Meat Quality Characteristics in Pork. N. Ceron-Romero, Alcorn State University  
 
605 Evaluation of Herd Health Programs and Management Practices on Small Beef Cattle Farm 

Operations. R. Marshall, Southern University  
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606 Evaluating the Accuracy of Using Reinforcing Bar and an Infrared Thermometer vs. Long-stemmed 
Thermometers in Monitoring Mortality Compost Pile Temperature. R. C. Merkel, Langston University 

 
607 Species and Breed Differences of Small Ruminant in Response to Experimental Infection with 

Haemonchus Contortus and Growth Performance in a Centralized Performance Test. R. Puchala, 
Langston University 

 
608 The Response to Artificial Infection with Haemonchus Contortus and Growth Performance of Sheep 

and Goat Progeny of Selected Parents in a Central Performance Test. R. Puchala, Langston University  
 
609 Deploying a Mobile Reproduction Lab: Meet The Sperminator.  S. Wildeus, Virginia State University 
 
610 Dairy Herd Information (DHI) for Goats: Current Status and Future Trend in the US.  S. Zeng, 

Langston University 
 
611 Cohesive Behavior of a Small Herd of Goats in a Woodland Pasture. T. A. Gipson, Lincoln University 
 
612 Genome-wide Association Analysis of Residual Feed Intake and Milk Yield in Dairy Goats. T. A. 

Gipson, Langston University 
 
613 Effect of Genotype and Dietary Supplement on Carcass Weights and Carcass Compositions of Ram 

Lambs. T. Wuliji, Lincoln University of Missouri 
 
614 Pine Debarking Behavior of Kiko Wethers in Silvopasture and Woodland Grazing Systems. Y. Karki, 

Tuskegee University 
 
615 Preliminary Study on Anthelmintic Potential of Methanol Extracts of Certain Plants. Z. Wang, 

Langston, University 
 
 
 
Family, Youth and Community 
 
 
616 Research and Extension Partnership is Making a Difference in the Lives of Missouri’s Small Farmers. 

A. Sharma, Lincoln University of Missouri 
 
617 Assessing Residents' Willingness to Pay for Greenways and Trails: Tallahassee, Florida Experience. 

A. B. Lorenzo, Florida A&M University 
 
618 Estimating the Value of Shade in Neighborhood Parks Based on Visitors' Willingness-To-Pay. A. B. 

Lorenzo, Florida A&M University 
 
619 HBCU Students’ Familiarity with FCS-BOK: Focusing on Core Concepts and Integrative Elements. 

J. Walker, North Carolina Agricultural and Technical State University 
 
620 Breast Cancer Awareness: Community Service Learning Partnership Project. J. R. Wheat, University 

of Arkansas at Pine Bluff 
 
621 Factors Contributing to Childhood and Adolescent Obesity among African American Children in 

Jefferson County:  A Mixed Methodology. J. R. Wheat, University of Arkansas at Pine Bluff 
 
622 Preliminary Findings Bring Unique Concerns about Resilient Agriculture in Appalachian Kentucky.  

M. F. Simon, Kentucky State University 
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623 A Comprehensive and Interdisciplinary Approach to Teach International Agriculture. S. Elavarthi, 
University of Maryland Eastern Shore 

 
624 A Case Study: Home Features of N.C. Low-Income Elderly Renters Aging in Place. S. R. Robinson, 

North Carolina Agricultural and Technical State University 
 
625 Experiential Learning Opportunities in Rural Development and Food Security Programs and Projects. 

T. Hargrave, Alcorn State University 
 
626 Traditionally Underserved Populations in Texas Strikeforce Counties. W.H. Turner, Prairie View A&M 

University 
 
627 Web-Based Dietary Assessment Questionnaire Adapted to Evaluate Eating Patterns in American 

Elementary School Children. Y. H. Gao-Balch, University of Arkansas at Pine Bluff 
 
628 The Application of Qualitative Count Data to Social Systems Research. Y. Jung, Prairie View A&M 

University 
 
 
Food Safety, Nutrition and Health 
 
 
629 Improve Acid Tolerance Response of Selected Lactobacillus Isolates from Egyptian White Cheese. A. 

Ayad, North Carolina Agricultural and Technical State University 
 
630 Association of Hot Pepper Consumption with Other Eating Habits Among Kentucky Adults. C. Butler, 

Kentucky State University 
 
631 Isolation of Multi-Antimicrobial Resistant Environmental Pathogens from Municipal Drinking Water 

in North Carolina Counties. D.S. Smith, North Carolina Agricultural and Technical State University 
 
632 University Freshmen Moving Toward Becoming Ambassadors for Healthy Communities and Future 

Generations. F. Malekian, Southern University  
 
633 Combined Application of Heterorhabditis indica (Rhabditida: Heterorhabditidae) and Hebrobracon 

hebetor (Hymenoptera: Braconidae) in IPM of Plodia interpunctella (Lepidoptera: Pyralidae). G. N. 
Mbata, Fort Valley State University  

 
634 Effects of Pretreatment with Water at Different Temperatures or Acidic Electrolyzed Water on the 

Microbial Load and Quality Characteristics of Pawpaw Fruits. L. Huang, Kentucky State University  
 
635 A Reusable Microfluidic Impedimetric Biosensor for the Specific Detection of Low Concentrations of 

Salmonella typhimurium in Food Samples. M. Dweik, Lincoln University of Missouri 
 
636 Promoting Health and Well-Being among Older African American Adults in a Faith-Based Setting. 

M. Williams-Wheeler North Carolina Agricultural and Technical State University 
 
637 Rural and Urban North Carolina Parents’ Child Feeding Behaviors. P.E. Faulkner, North Carolina A & 

T State University 
 
638 Impact of Switchgrass Based-Biochar on Spinach (Spinacia oleracea) Production in a Cu 

Contaminated Soil.  P. Randolph, North Carolina Agricultural and Technical State University  
 
639 Antibacterial and Physical Properties of Sweet Potato Starch Nanocomposites for Food Packaging. R. 

Tahergorabi, North Carolina Agricultural and Technical State University 
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640 Adipocytes Browning by Quercetin through the Activation of AMP-activated protein kinase Pathway. 
Sang Gil Lee, North Carolina Agricultural and Technical State University 

 
641 Assessing the Dietary Intake of Rural African American Families: A Case Study Approach. S. Warren 

Cook, North Carolina Agricultural and Technical State University 
 
642 The Use of Choline and its Analogs to Prevent Lysis of the Probiotic Bacteria Lactobacillus reuteri. T. 

Zimmerman, North Carolina Agricultural and Technical State University 
 
643 Antimicrobial Activity of Electrolyzed Alkaline Water Alone and in Combination with Ozonated 

Water on Escherichia coli O157:H7 on Goat Meat. X. Ma, Fort Valley State University 
 
 
Plant Health and Production and Plant Production 
 
 
644 Phytochemistry of the Roselle (Hibiscus sabdariffa L.) Leaves. K.L. Chin, Southern University  
 
645 Growing and Analyzing International and Alternative Vegetables for Production, Marketing and 

Medicinal Properties in Tennessee. A. Clardy, Tennessee State University 
 
646 Insect Damage to Sweetpotatoes in Organic Production System. T. Rashid, Alcorn State University  
 
647 Product Development at the Alcorn Experiment Station. P. Igbokwe, Alcorn State 
 
648 An Update on the Kentucky State University Pawpaw Program. S.B. Crabtree, Kentucky State 

University  
 
649 Improving Sweetpotato Production in Arkansas: UAPB Sweetpotato Foundation Seed Program. S. A. 

Francis, University of Arkansas at Pine Bluff 
 
650 Genome-wide Identification of MicroRNAs and their Targets in the Reniform Nematode Genome. V. 

Sripathi, Alabama A&M University 
 
651 Understanding the Population Dynamics of Arthropod Pollinators and their Host Preferences at 

UMES Campus. S.A. Zebelo, University of Maryland Eastern Shore 
 
652 Comparison of Soybean Varieties Resistance to Insect Pests. S. Zebelo, University of Maryland Eastern 

Shore 
 
653 Quinoa Variety Development for Mid-Western USA. S. Pathan, Lincoln University of Missouri 
 
654 Factors Affecting Georgia Fruit and Vegetable Farmers’ Acreage Allocation Devoted to Organic 

Produce. N.K. Pattanaik, Fort Valley State University 
 
655 Introduction of Bottle Gourd and Bitter Melon to Tennessee.  A. Clardy, Tennessee State University 
 
656 Sweet Potato as an Alternative Agriculture Enterprise during transitioning to Organic Farming for 

Underserved Farmers in Delaware. L. N. Paudel, Delaware State University 
 
657 Exposure and Behavioral Assays with Acylglucoses on the Biocontrol Generalist Predator, Green 

Lacewing, Chrysoperla rufilabris.  D. Payne, West Virginia State University 
 
658 Developing IPM Strategies for Small Farms in Mississippi. D. Collins, Alcorn State University 
 



 

47 
  

659 An Efficient Micropropagation Process for Black Cohosh. Z. Lu, North Carolina Agricultural and 
Technical State University 

 
660 Ribosomal ITS Analysis Unambiguously Identifies Fungi Causing Wood Vascular Canker (Eutypa 

Dieback) Disease in Southern Grapes. J. O. Obuya, Florida A&M University 
 
661 Suppression of a Cyclin-dependent Kinase Inhibitor Disrupts Floral Organ Identity in Solanum 

pennellii. S. Ren, Virginia State University 
 
662 Genomewide diversity and association mapping for capsaicinoids and fruit weight in Capsicum 

annuum L. P. Nimmakayala, West Virginia State University 
 
663 Regulation of Small RNAs Associated with Physiology and Tuber Development of Sweet Potato under 

Elevated Carbon Dioxide and Drought Stress. T. Saminathan, West Virginia State University 
 
664 Single nucleotide polymorphisms generated by genotyping by sequencing to characterize genome-wide 

diversity, linkage disequilibrium, and selective sweeps in cultivated watermelon. P. Nimmakayala, West 
Virginia State University 

 
665 Colored Plastic Mulch Effects on Plant Performance, Weed and Disease Suppression in Organically 

Grown Bell Pepper and Tomato. L. M. Nyochembeng, Alabama A&M University 
 
666 Storage Root Yield and Plant Nutrient Status of Sweetpotato Rotated with Cover Crops. S. 

Ntamatungiro, University of Arkansas at Pine Bluff  
 
667 Biology and Impact of Southern Live Oak Gall Midge (Arnoldiola atra Gagne). Y. Qi, Southern 

University  
 
668 Enhancement of Silage Sorghum and Corn Production Using Best Management Practices. M. Massimi, 

Florida A&M University 
 
669 IPM of the Southern Green Stink Bug, Nezara viridula (Hemiptera: Pentatomidae) Using Trap and 

Refuge Crops Within Tomato Fields in North Florida. T. Gordon, Florida A&M University 
 
670 Determination and Separation of Carotenoids in Chinese Vegetables by HPLC. B. Huang, University 

of Arkansas at Pine Bluff 
 
671 Effect of Calcium in Reducing Naturally Induced Straighthead in Rice. B. Huang, University of 

Arkansas at Pine Bluff 
 
672 Development of Molecular Markers in Sweetpotato Based on Single-copy Conserved Ortholog Set II 

(COSII) Genes. M. Gao, Prairie View A&M University 
 
 
 
Renewable Energy, Natural Resources, and Environment 
 
 
673 Metal Bioaccumulation in Selected Freshwater Crayfish Species from Ozark Reference and Mining-

impacted Streams in Southeast Missouri. A. Ikem, Lincoln University of Missouri 
 
674 The Impact of Soil Compaction on Soil Organic Matter Accumulations and Enzyme Assays. A.S. Kumi, 

Tuskegee University 
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675 Lumped and Physically Based Model Performances in Simulating The Runoff Response from 
Urbanized Watershed due to Land use Change in The Hill Country, Texas. A. El Hassan, Prairie View 
A&M University 

 
676 Influence of Natural Organic Matter on the Arsenic Removal from Drinking Water by Ferric and 

Aluminum Salts. A. Jain, Florida A&M University 

 
677 Evaluating the Use of Unmanned Aerial Vehicle and Geographic Information System for Management 

of Land Grant Program Facilities.  A. Ong, Kentucky State University 
 
678 Reducing Nutrient Losses in the Mid-Atlantic Region: An Evaluation of Edge-of-Field and in-Ditch 

Stratagems. A. L. Allen, University of Maryland Eastern Shore 
 
679 Thermophilic Anaerobic Co-digestion of Swine Manure with Agricultural Residues and Energy Crops. 

B. Zhang, North Carolina A&T State University 
 
680  Production of Bio-Jet Fuel and High Value Bioproducts from Low-Input Energy Beets. C. I. Nindo, 

University of Maryland Eastern Shore 
 
681 Building the Bioenergy and Bioengineering Research Facility at West Virginia State University. D. H. 

Huber, West Virginia State University 
 
682  The Global Trilemma of Food, Energy, and Environment-Are Seaweeds Ideal Candidates? M. Mitra, 

University of Maryland Eastern Shore 
 
683  Potential Use of E. coli as an Indicator Species for Nitrogen Cycling. M. Taabodi, University of Maryland 

Eastern Shore 
 
684 Modeling Moisture Content and Thermal Properties of Sweet Sorghum Bagasse Using Neural 

Network. R. Gosukonda, Fort Valley State University 
 
685 The Role of Bio-based Tree Residues in Sustainable Nutrient Management and Growth of Live Oak 

(Quercus Virginiana) Saplings in Urban Landscape of Southeastern Louisiana. R.N. Sumo, Southern 
University 

 
686 In Field Management Practices on Soil N2O and CO2 Fluxes under Corn (Zea mays L) Production 

Systems in Middle Tennessee. S. O. Dennis, Tennessee State University 
 
687 An Accommodation Zone: The Linkage between the Red Sea and Gulf of Aden Rifts.  S. Tesfaye, 

Lincoln University of Missouri 
 
688  Integrated Utilization of Giant Miscanthus Biomass in the Green Biorefinery. Xiu, S., North Carolina 

Agricultural and Technical State University 
 
689 Design and Implementation of a Sustainable Integrated Multitrophic Aquaculture (IMTA) Biorefinery 

for Litopenaeus vannamei and Gracilaria Production. X. Henry, University of Maryland Eastern Shore 
 
690 Airborne Lidar Forest Mapping of Appalachian Ohio Region for Environmental Impact Study. X. 

Wei, Central State University 
 
691  How Do Trees Cope with UV-B Radiation? - Biophysical Mechanism of UV-B Tolerance in Selected 

Southern Broadleaf Trees. Y. Qi, Southern University 
 
692 Visualization and Quantification of Ultraviolet Radiation Absorbing Compounds in Five Tree Species. 

Y. Qi, Southern University  
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1 
Effects of Alkali Hydrolysis on Availability of Phenolic Compounds in Corn Distillers Grains. A. O. Daramola* 
and B. Min, Food Science and Technology Program, Department of Agriculture, Food and Resource Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853. 
 Corn distillers grains (CDG), such as wet distillers grains (WDG), are co-products from fuel ethanol 
production and health-beneficial phenolic compounds in corn are well concentrated into CDG without degradation. 
However, the majority of phenolics in CDG are in the insoluble, cell-wall-matrix-bound form and consequently their 
bioavailability is limited. This study aimed to evaluate combinations of alkali hydrolysis condition variables to 
determine the best combination of the variables that can maximize the availability of phenolics in CDG. WDG were 
alkali-hydrolyzed using factorial combinations of the condition variables: NaOH concentration (0 (control), 0.6, 1.5, 
and 3.0 mol/kg WDG), incubation temperature (25, 50, and 80 °C) and time (0.5, 2, and 4 hours). Soluble, solvent-
extractable (FREE) and cell-wall-matrix-bound (BOUND) phenolic fractions were sequentially prepared by 
ethanol/ethyl acetate extraction of the hydrolysates and then alkali hydrolysis and ethyl acetate extraction of their 
residues. Phenolic contents (total phenolic and flavonoid contents and phenolic acids) and antioxidant capacities 
(DPPH radical scavenging and oxygen radical absorbance capacities) in both fractions were evaluated and the best 
combination of the condition variables was determined using response surface analysis. Phenolic contents and 
antioxidant capacities in the FREE fraction significantly increased as all condition variables increased. At the highest 
condition variables with NaOH at 3.0 mol/kg WDG at 80 °C for 4 hours, FREE phenolics accounted for over 98% of 
phenolic contents and antioxidant capacities in alkalized WDG. These results indicate that alkali hydrolysis can 
considerably improve availability of bioactive phenolics, which could contribute to improving farm animal health and 
productivity. 
 
2 
Impacts of Iron Fortification on Changes in Nutrient Profiles of Goat Milk Cheddar Cheeses.  A. Siddique* and 
Y.W. Park, Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030. 

Bovine and caprine milk are deficient in iron content whereby iron fortification is desirable for these species 
dairy products. The objective of this study was to evaluate changes in nutrient profiles of iron fortified and non-
fortified (control) goat milk Cheddar cheeses (GCC). Experimental cheeses were manufactured at the Georgia Small 
Ruminant Research and Extension Center, Fort Valley State University, Fort Valley, GA. Three batches of control, 
regular ferrous sulfate (RFS) and large microencapsulated ferrous sulfate (LMFS) supplemented GCC were produced, 
and stored at 4oC. All nutrient contents were determined by AOAC procedures, and iron levels were assayed by a 
colorimetric method using ferrozine. Results showed that mean % total solids (TS) of control, RFS and LMFS cheeses 
were 58.5, 59.9, and 59.1 respectively, showing no differences were found among 3 different GCC groups. Protein 
and fat contents (%) of the corresponding cheeses were 28.0, 34.5 and 33.1; 29.8, 30.2 and 27.8, respectively. These 
data indicated that levels of protein in both iron fortified cheeses were higher than the control group, whereas control 
and RFS cheeses contained higher fat compared to the LMFS group. Iron contents of fortified RFS and LMFS cheeses 
were considerably higher than control, and recovery of supplemented iron in RFS and LMFS cheeses ranged from 74 
to 80%, which are similar to those iron recovery rates reported in previous bovine milk cheese studies. It was 
concluded that iron fortified goat milk Cheddar cheese could be an effective way to remedy the worldwide epidemic 
of iron deficiency anemia. 
 
3 
Protecting Dietary Fish Oil in Feed from Ruminal Biohydrogenation and its Effect on Nutritional Profile of 
Goat Milk. A. Discua*, J.H. Lee, B.B. Lemma, and C.R. Alfred, Fort Valley State University, Fort Valley, GA 31030. 

Because of the potential benefit to human health, there is considerable interest in increasing omega-3 fatty 
acid contents in milk fat. However, efforts to increase the levels of eicosapentaenoic (EPA; C20:5n3) and 
docosahexaenoic (DHA; C22:6n3) acids has limited success because they undergo biohydrogenation in the rumen. 
This study investigated the effect of entrapped fish oil (EFO) containing EPA and DHA acids on milk and milk fat 
compositions of lactating goats. The EFO were prepared with fish oil, defatted soy flour, and acetaldehyde. Nine 
lactating goats were assigned to three diets using a 3 X 3 Latin square design with 14-d periods. The three diets 
consisted of 95% basal diet and 5.0% lipid from either poultry fat (PF), fish oil (FO) or EFO. Each period consisted 
of a 10-d adjustment to assigned diets followed by 4-d of milking collection. The collected milk samples from each 
goat were analyzed for basic nutrient, n-tocopherol and fatty acid composition. Compared with lactating goats fed PF-
diet, goats fed either FO- or EFO- diets had significantly higher concentrations of EPA (C20:5n3, 0.30 vs. 0.81 or 
1.66%), docosapentaenoic (C22:5n3, 0.24 vs. 0.77 or 0.98%), and DHA (C22:6n3, 0.32 vs. 1.21 or 1.86%) in milk. 
Furthermore, the concentration of EPA in milk from goats fed the EFO-diet was significantly higher than that from 
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goats fed a FO-diet. The results indicated that feeding lactating goats with entrapped fish oil in a chemically treated 
protein matrix might increase the deposition of omega-3 fatty acids in their milk.  
 
4 
A Survey of Nematode Egg Counts in Goats in North Carolina.  A.M. Hamilton* and M. Worku, North Carolina 
Agricultural and Technical State University, Greensboro, NC 27411. 

Gastrointestinal parasite infection is rampant throughout goat herds. Temperature and moisture are the 
dominant influences on the free-living stages of nematodes such as Haemonchus contortus. This study was aimed to 
survey North Carolina goat farms to characterize nematode egg counts during the fall season. Twenty goats, primarily 
Boer and Boer cross were randomly selected from four farms in North Carolina. The animals were housed at night 
and allowed to graze in a multiple-species nematode parasite contaminated pasture. Fecal samples were collected once 
a week for five weeks directly from the rectum of animal and total parasite egg, Strongyle and Coccidia oocyte counts 
were conducted by the modified McMaster technique. The overall average of Strongyle oocyte counts for all farms 
was 389.3 eggs per gram and the overall average of Coccidia oocyte counts was 88.1 eggs per gram. Goats at Farm 1 
had the highest amount of Strongyle oocytes with 679.0 eggs per gram and goats at Farm 2 had the lowest amount 
with 211.2 eggs per gram. Goats at Farm 2 had the highest amount of Coccidia oocytes with 202.6 eggs per gram and 
goats at Farm 3 had the lowest amount with 46.5 eggs per gram. The average daily relative humidity was highest 
during week 3 with 79.5 F and correlated with the highest weekly average of Strongyle oocytes with 461. 4 eggs per 
gram. Continued surveillance and research regarding changes in gastrointestinal parasites relative to climate change 
is imperative to the longevity of the North Carolina goat industry. 
 
5 
Reassessing The Lysine Requirement of Juvenile Largemouth Bass Micropterus salmoides. B.M. Woodward*, 
W. Rossi Jr., and V. Kumar. Division of Aquaculture, College of Agriculture, Food Science and Sustainable Systems, 
Kentucky State University, Frankfort, KY 40601.  

In order to meet the growing demand for farm-raised largemouth bass (LMB), Micropterus salmoides, it is 
of the utmost importance that cost-effective, nutritionally-balanced diets are developed.  However, there are limited 
data regarding their nutritional needs, especially the optimal amino acids (AAs) composition.  Therefore, the objective 
of this study was to determine the dietary lysine (Lys) requirement of juvenile LMB. A basal diet was formulated to 
contain the AA profile of a 40% crude protein LMB.  Protein-bound AAs in the basal diet were derived from sardine 
fishmeal included at 20% and providing 1.04% Lys. Five additional diets were designed to contain incremental 
amounts of crystalline L-Lys (as Lysine HCl, 78% L-Lys) ranging from 1.39 to 2.79% of the diet.  All diets were 
made isonitrogenous at the expense of L-aspartate and L-glutamate. LMB juveniles (270; average weight 9.8±0.07g) 
were stocked into 18 110-L glass aquaria (15 per tank) in a closed recirculating system. Fish were fed the experimental 
diets (three replicates per diet) to apparent satiation twice daily for 8 weeks. At the end of the experiment, fish in each 
aquarium were group weighed and sampled for blood chemistry and physiological parameters, condition indices, 
whole-body and muscle proximate and AA compositions. Survival of LMB ranged from 82 to 98%. Blood analyses 
indicated a significant effect of dietary Lys on hematocrit and hemoglobin. Using regression analysis, the Lys 
requirement for optimizing thermal growth coefficient, weight gain, and feed efficiency was estimated to range from 
1.90 to 2.01% of the LMB diet.  
 
6 
Quality of Fresh Lamb from Pasture-Raised Sheep as Influenced by Highly Digestible Fiber Containing Agro-
byproducts. C. Tripp*, J.H. Lee, D. Kafle, and A. Discua, Fort Valley State University, Fort Valley, GA 31030; and, 
S. Wildeus, Virginia State University, Petersburg, VA 23806. 

Agro-byproducts, such as soy hull and corn gluten, have been recognized as economical sources of feed for 
beef cattle because they can provide supplemental nutrients for pasture-raised cattle with highly digestible fiber. This 
study evaluated the effect of highly digestible fiber containing ago-byproducts as supplements for grazing lambs on 
the quality characteristics of fresh lamb. Thirty-six, purebred hair and crossbred wool x hair lambs grazing Jesup tall 
fescue pasture were randomly assigned to a pasture-only, or a soy hull (SH) or corn gluten feed (CGF) supplemented 
group balanced by breed type. After 77 days of grazing, lambs were slaughtered and fabricated to obtain 2.5-cm thick 
loin chops for meat quality analyses. Chops from supplemented lambs had significantly lower CIE L* (lightness) 
values than those from pasture-only lambs. Cooked chops from CGF supplemented lambs had significantly lower 
shear values than those from SH supplemented or pasture-only lambs. Compared with lambs supplemented with SH 
or CGF, pasture-only fed lambs had significantly higher amounts of moisture and ash contents, but a significantly 
lower amount of total fat in the chops; significantly higher concentrations of linolenic (C18:3n6), arachidonic 
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(C20:4n6), eicosapentaenoic (C20:5n3) and docosahexaenoic (C22:6n3) acids, but significantly lower concentrations 
of palmitic (C16:0) and oleic (C18:1n9) acids in the chops. Although supplemented with agro-byproducts did altered 
meat quality parameters of lamb chops in this study, lamb chops from pasture-only lambs might have healthier 
nutritional properties compared to those from supplemented lambs. 

 
7 
Evaluation of Black Soldier Fly, Hermetia illucens, Larvae as a Fish Meal Replacement in Practical Diets for 
Largemouth Bass, Micropterus salmoides. C. Walling*, V. Kumar, W. Rossi, L.A. Bright, J. Tidwell, Aquaculture 
Research Center, Kentucky State University, Frankfort, KY 40601. 

Protein meal derived from the larvae of the black soldier fly (Hermetia illucens) (BSFL) shows promise as 
an alternative protein source in the diets of a variety of fish species. The larvae are capable of assimilating organic 
materials from food waste or food and beverage manufacturing. The resulting BSFL can then be turned into a valuable 
feedstuff. Carnivorous fish species like the largemouth bass (LMB) (Micropterus salmoides) require higher protein 
levels than omnivores and protein is the most expensive ingredient in aquatic diets. Fish meal has traditionally been 
the main source of protein in fish diets, however this source is derived from natural stocks that have reached maximum 
yields. Therefore, alternative protein sources of high quality must be developed to support sustainable growth in 
aquaculture. A 12 week study is being conducted to determine if BSFL can substitute for fish meal in diets for LMB. 
Five test diets were formulated to be isonitrogenous and isocaloric (42% protein and 12% fat). The control diet derived 
the majority of its protein from sardine fish meal. The four experimental diets contained decreasing percentages of 
fish meal and increasing inclusions of BSFL protein (25%, 50%, 75% and 100%). Amino acid and fatty acid profiles 
will be analyzed on the diets and amino acid profiles will be analyzed on fish. The overall growth performance 
variables measured for the fish are specific growth rate, feed conversion ratio, apparent protein utilization and protein 
efficiency ratio. 
 
8 
Effects of Supplementing Varying Levels of Energy on Performance of Meat Goats Grazing Cool-season 
Pastures. C. H Fry*, N. Gurung, B. Min, and W. McElhenney, Department of Agricultural and Environmental 
Sciences, College of Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088. 

Objective of the study was to evaluate performance of Kiko meat goats (Capra hircus) supplemented with 
varying levels of dry cracked corn (DCC) grazing Marshall-ryegrass (Lolium multiflorum) and Crimson-clover 
(Trifolium incarnatum, L) pastures. The stocking rates were 6 goats/acre with 3 replications each. There were four 
treatments; control (no dry cracked corn supplementation), 0.5% of body weight (BW) of DCC, 1.0% of BW of DCC, 
and 1.5% of BW of DCC.  The forage heights, and forage biomass were recorded on a monthly interval. The BW of 
goats were taken at 2-week intervals for 133 days.  The body condition score (BCS) and FAMACHA scores were 
recorded at 28-day intervals. Rumen samples were collected, at the beginning, middle, and end of the trial to record 
rumen pH values. Blood samples were collected for packed cell volume (PCV) analysis. Data were analyzed as a 
completely randomized design using the general linear model of SAS. Results showed that there were no differences 
among treatments for the initial and final BCS, pH, PCV, FAMACHA scores, and average daily gains (ADG). 
Although the ADG values were similar between treatments, the highest corn supplemented group grew about ten 
percent faster than the other groups. The forage biomass estimated by measuring sticks were positively correlated with 
clipping from a 0.25m2 area method. The supplementation of dry cracked corn did not affect the performance of meat 
goats indicating that if there are adequate Marshall-ryegrass and Crimson-clover forages available, meat goats do not 
require any additional energy supplementation.  
 
9 
Molting Characteristics of Australian Red Claw Crayfish (Cherax quadricarinatus) and Implications for Soft-
Shell Production. D. Raab*, S. Dasgupta, R. Bryant, & R. Hulefeld, Kentucky State University, Frankfort, KY 40601. 

Soft-shell crustaceans are typically a higher value version of their hard-shell counterparts, receiving a higher 
price in the marketplace.  Kentucky has an incipient industry for Red Claw Crayfish.  Soft-shell Red Claws can be 
considered a by-product of this industry; additionally, if soft-shell Red Claw production is economically viable, it has 
potential to replace pond culture of Red Claw in Kentucky.  Studies have been conducted on the feasibility of native 
crayfish (Procambarus clarkii & Orconectes rusticus) for soft-shell production; however, the relatively short time (1 
hour or less) between molting and hardening of the shell equate to high labor investment that can diminish profitability.  
This study investigated anecdotal evidence that Australian Red Claw Crayfish (Cherax quadricarinatus) take up to 
12 hours to fully harden after molting. Crayfish were cultured in strawberry baskets submerged in shallow recirculating 
aquaculture troughs.  Commercial shrimp feed was fed at 3% body weight twice daily and water quality parameters 
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were monitored daily (Temperature & Dissolved oxygen) or weekly (pH, ammonia, nitrite).  Baskets were checked at 
12 hour intervals and molted crayfish were removed and weighed.  Weight gain and duration between molts were 
recorded. No significant difference in molt times was found between different weights of crayfish; furthermore, the 
time to molt varied widely (25-95 days) with most crayfish (56%) molting between 35 and 55 days.  Furthermore, 
observation suggested that Red Claw harden within 9 hours of molting.  Results suggest that while Red Claw do not 
harden quickly, some environmental manipulation may be needed to induce predictable molting.   
 
10 
Quality Parameters of Chevon as Influenced by either Pine Bark or Sericea Lespedeza alone or in Combination. 
D. Kafle*, J.H. Lee, A. Discua, and C. Tripp, Fort Valley State University, Fort Valley, GA 31030. 

 Even though pine bark (PB; Pinus taeda L.) and sericea lespedeza (SL; Lespedeza cuneata) contain a high 
amount of condensed tannins (CT), they have been recognized as an economical source of nutrients for goats. Yet, 
their effect on the quality of goat meat (chevon) has not been intensively studied. This study was conducted to 
determine the quality characteristics of chevon from meat goats fed CT-containing PB and/or SL diets. Twenty-four 
crossbred goats were randomly assigned to one of 4 diets: 30% bermudagass (BG) hay (control, BG-diet); 30% PB 
pellet (PB-diet); 30% SL pellet (SL-diet); and 15% PB + 15% SL pellet (PS-diet) with the remainder of each diet 
made up of 70% alfalfa pellets. After a 50 d feeding trial, goats were slaughtered and fabricated to obtain 2.5-cm thick 
loin chops for meat quality analyses. Chops from goats fed a PB-diet had significantly higher CIE L* (lightness) and 
a* (redness) values than those from goats fed the other 3 different diets. Compared with goats fed BG-diet, goat fed 
either a SL- or a PB-diet had significantly lower shear values in cooked loin chops. Chops from goats fed a PS-diet 
had significantly higher moisture and ash contents than those from goats fed a PB- and a BG-diet, respectively. Goats 
fed PB-diet had significantly higher concentrations of linoleic (C18:2n6) and linolenic (C18:3n3) acids in the chops 
compared with goats fed BG-diet. The results indicated that goats supplemented only with PB might improve the 
quality and nutritional values of fresh goat meats. 
 
11 
The Effect of Season on the Performance of Broilers Raised on Pasture. D. S. Reid*, J. R. Bartlett, J. M. Nolan, 
R. C. Beckford, K. M. Liles, and J. G. Scott; George Washington Agricultural Experiment Station, Tuskegee 
University, Tuskegee, AL 36088. 

Alternative poultry production systems (pastured, free range, organic) are a growing trend in the Unit4ed 
States. This is fueled in part by the strong demand for more naturally produced food products. This increase in demand 
may require year-round production. Therefore, the objectives of this study were to evaluate the effect of three season 
(treatments); spring, summer, and fall, on growth, intake, feed efficiency, carcass nutrient composition, organ weights, 
and dressing percentage of broilers raised on pasture. Five hundred and forty 1-day-old Cornish Rock male broilers 
were utilized in the study. Each treatment consisted of 180 birds with 3 replications of 60 birds each. Body weights 
and feed intake were monitored weekly.  After 49 days, birds were slaughtered and carcasses evaluated for total weight 
gain, average daily gain, total intake, average daily intake, feed conversion ratio, dressing percentage, non-carcass 
components, and nutrient composition. Results showed no differences among treatments for dressing percentage. Final 
body weight, body weight gain, average daily gain, total intake, average daily intake, and carcass weight were highest 
in fall than the other seasons. Feed conversion ratio was better in the fall than the spring Weights of non-carcass 
components were higher in the spring as opposed to the fall and summer with the exception of the feet, lungs, and 
heart.  There were no significant differences in nutrient composition among the treatments. These results indicate that 
boilers raised in the fall showed an overall higher performance compared to those raised in the spring and summer.  
 
12 
Static Aquaponics Systems for the Removal of Nitrate and Metals from Reused Marine Biofloc Water. E.R. 
Gamez*, A.J. Ray, Division of Aquaculture, Kentucky State University Land Grant Program, Frankfort, KY 40601. 

The application of biofloc technology (BFT) in recirculating marine and brackish shrimp culture systems 
may allow high stocking capacity, improved feed conversion ratios, and the ability to reuse culture water which is 
necessary to make inland production systems cost-effective. However, serial reuse of marine aquaculture water for 
shrimp farming has led to the accumulation of certain compounds at concentrations that depress shrimp growth rates, 
and could pose human health risks. Of particular concern are increased concentrations of nitrate (NO3), As, Cu, Cr, 
Li, Pb, and Hg. In the interest of applying inland marine aquaculture technologies in a practical manner for small-
scale operations, relatively low-tech solutions to this problem are required. Simple, static aquaponic systems for 
spartina grass (Spartina alterniflora) and saltwort (Salsosa komarovii) supplied by brackish (15 ppt salinity) shrimp 
aquaculture effluent were housed in a high tunnel greenhouse.  These systems were tested as a remediation strategy 



 

54 
  

for dissolved nitrate and metals.  Initial nutrient results suggest that effective nitrogen assimilation may be 
accomplished in a relatively short time period.  However, plant stocking densities should be considered carefully, as 
low plant densities may hinder system performance.  This project demonstrated the effectiveness of static aquaponic 
systems using salt tolerant plants to assimilate accumulated compounds from reused shrimp aquaculture water.  
Strategies such as this may allow continued reuse of salt water, helping to decrease production costs for inland 
aquaculture.   
 
13 
Stinging Nettle Effect on C-reactive Protein Gene Expression in Meat Goats Naturally Exposed to Haemonchus 
contortus. F. A. Aljoud*, M. M. Corley, and L. K. Rutto, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

Haemonchus contortus, is one of the most pathogenic gastrointestinal nematodes of small ruminants. This 
parasite is found in the abomasum and sucks the animal’s blood, leading to anemia and possibly to sudden death. C-
reactive protein (CRP) is a known biomarker of inflammation during the immune response to infection. Stinging nettle 
(SN) has a long history of use as a food source and an herbal medicine in humans. It is known to be anti-hemorrhagic, 
anti-inflammatory, and anthelmintic. The immune response of SN diets in meat goats (Capra hircus) infected with 
Haemonchus contortus has not been evaluated. This study aimed to determine SN diet effect in meat goats that were 
pasture-exposed to Haemonchus contortus using CRP gene expression as a biomarker of inflammation. Yearling 
Spanish, Myotonic, and Kiko goats were fed SN-supplemented corn soybean (CSB) diets (0=CSB only, 25% =SN1, 
75% =SN2) for 52 days.  Initial and bi-weekly fecal egg counts (FEC) and packed cell volumes (PCV) were analyzed 
throughout the study. Liver tissues were collected from sacrificed animals and Quantitative Real Time PCR conducted 
to determine gene expression of CRP. Gene expression of CRP was reduced in goats fed both SN2 and SN1diets.  
Haemonchus contortus FEC decreased in goats fed the SN2 diet versus SN1 and CSB. There was a marked increase 
in PCV of goats fed SN2 and SN1. These data indicate that SN diets can decrease inflammation, parasite load, and 
anemia in meat goats infected with Haemonchus contortus. 
 
14 
Performance of Gas-Permeable Membranes for Mitigation of Ammonia Gas in Poultry Houses. F. Buabeng*, 
F.M. Hashem, J. Timmons, R.B. Dadson, A.L. Allen; Department of Agriculture, Food, and Resource Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853; P.D. Millner, USDA/ARS, Beltsville, MD 20705; 
and M.B. Vanotti, USDA/ARS, Florence, SC 29501. 

This study was conducted to determine the performance of two expanded polytetrafluoroethylene (ePTFE) 
membrane systems in capturing and recovering ammonia in an UMES poultry house where the modules, with flat and 
tubular membranes, were placed inside a 6.0 m X 6.0 m room. The objectives of the study were to: 1) evaluate the 
performance of two gas-permeable membrane ammonia-capturing system modules, and 2) assess ammonia emissions 
in the control (no capture modules) treatment rooms. In these systems, ammonia selectively passed through 
microporous, hydrophobic, gas-permeable membranes and was captured in a re-circulating acidic (pH 2.0) solution 
forming an ammonium (NH4

+) salt that was retained and concentrated the solution. Results indicate that ~57% of 
ammonia was successfully captured by both membrane modules. The tubular membrane system was more efficient 
(78%) in capturing ammonia than the flat membrane system. Moisture content (MC), litter pH, and elevated 
temperature significantly contributed to the elevated ammonia concentrations. The average cumulative ammonia 
concentration for the control room and treatment room was 110.84 and 68.47, respectively. Average MC, pH, and 
temperature were 23.6%, 7.3, and 72.7 for control rooms and 29.5% 7.4 and 74.3 for treatment rooms, respectively. 
Chicken mortality rate was higher in the control room (6.5%) as compared to the room with the ammonia capture 
modules (2.5%). The average feed conversion ratio (FCR) for broilers was lower in the ammonia capture treatment 
room (1.14) compared to that in the control room (1.21). 

 
15 
Early Mastitis Detection in Dairy Goats Using Quantitative Real Time Polymerase Chain Reaction (qRTPCR).  
A. L. Martin*, A. Newton, Y. Tilahun, and S. Zeng, 
School of Agriculture and Applied Sciences, Langston University, Langston, OK 
73050. 

Replicate milk samples were obtained from a herd of Alpine Goats on the research farm at Langston 
University in Langston, Oklahoma. Subsequent DNA extraction and quantitative real time PCR (qRTPCR) were 
conducted using a Norgen Biotek Milk DNA Preservation and Isolation kit followed by amplification with an iQTM 
SYBR Green Supermix. Quantitative real time PCR assays detecting Listeria monocytogenes, Staphyloccocus aureus, 



 

55 
  

Samonella enterica, Streptococcus agalactiae, Streptococcus dysgalactiae, and Streptococcus uberis were conducted. 
These bacteria are all known to cause Mastitis. Mastitis is an inflammation of the udder that causes chemical changes 
in the composition of, and subsequent lowering of quality in the milk that is produced by affected goats, further causing 
difficulty in commodity production such as cheese making. No outward symptoms of infection are usually noticeable, 
thus quickly affecting an entire dairy herd. This leads to huge economic losses for producers and risk to consumers. 
Early detection of pathogens that cause Mastitis should be included in routine diagnostic testing. This study shows a 
diagnostic procedure that can be utilized for the assessment of safe dairy products from Alpine goats. Presented here 
are the results of a healthy herd raised at the E kika de la Garza American Institute for Goat Research. 
 
16 
Level of Bacterial Contamination in a Livestock Barn and Reduction of Contamination Post Cleaning. A. 
Bodrick*, K. Andries, A. Tope, and S. Patel, Kentucky State University, Frankfort, KY 40601 

Animals in animal housing are at an increased risk to acquire disease when they return to these facilities if 
the cleaning procedures are not adequate to remove pathogenic bacteria.  This is a major issue especially for young 
and stressed animals.  Many housing facilities are utilized for birthing and weaning, especially when dealing with 
small ruminants.  The impact of infections with especially Escherichia coli can result in greater losses at critical period 
of time due to scouring.  Issues of other pathogenic bacteria have also been observed in some facilities, for example, 
pneumonia infections can persist after animals are moved from the facilities.  This study was designed and conducted 
at the Harrold R. Benson Research and Demonstration Farm of Kentucky State University to examine the level of 
commonly found pathogenic bacteria such as Staphylococcus aureus, E. coli, Coliforms, and aerobic bacteria in the 
goat barn after animals were removed, before and after cleaning and sanitation of the barn. Samples were collected 
from 15 different spots, at a 10 feet distance from each other, using aseptic techniques. Samples were processed in the 
lab for bacterial enumeration using petrifilms for S. aureus, E. coli, Coliforms, and aerobic count (3M, Minnesota, 
MN).  The results will help to determine the effectiveness of chlorhexidine for sanitation in a goat barn.  
 
17 
Quantitative and Qualitative Improvements in DNA Extraction Procedures Using a BronopolTM Tablet in 
Alpine Goat Milk.  A. Newton*, Y Tilahun, M. Scott, and S. Zeng, School of Agriculture and Applied Sciences, 
Langston University, Langston, OK  73050. 

Preservation of milk is important as it relates to Capra aegagrus hircus (Alpine goat) milk DNA extraction. 
We examined the difference in concentration and quality of DNA resulting from the use of a preservation tablet 
(BronopolTM) versus a preservation solution. When examining the concentration and quality of DNA in goat milk 
for any study that intends to use somatic cells contained in goat milk, it is best to use a substance that helps preserve 
the milk solution for long-term studies. The comparison of the concentrations and quality of DNA obtained from goat 
milk was made. Initially, two separate samples of Alpine goat milk were obtained from the same goats. The 
preservation tablet commonly known as B-14  or BronopolTM was dissolved into one sample of milk. Another sample 
of goat milk was obtained without a tablet, rather it was supplemented with a preservation solution from a commercial 
product. The methods for DNA extraction followed the Norgen Biotek Corp. manufacturer’s protocol. DNA quantity 
and quality were analyzed using a Thermo Scientific NanodropLite spectrophotometer. The study showed that the 
traditional BronopolTM was the best method of preserving and maintaining the integrity of DNA in the somatic cells 
that are present in Alpine goat milk. This is based on the results obtained following determination of quantity and 
A260/A280 readings for quality assessment. Thus, the use of BronopolTM is the preferred method of preserving goat 
milk for DNA extraction. 
 
18 
Blood Parameters of Kids in Mixed and Sequential Grazing Experiment. A. Rubin*, R. Marshall, S. Gebrelul, C. 
Adams, Y. Ghebreiyessus, Southern University Agricultural Research & Extension Center and College of Agriculture, 
Baton Rouge, LA 70813. 

A mixed/sequential grazing experiment was designed to measure the blood parameters in kids as an indication 
of parasitic infestations. The experiment was designed as a completely randomized design with four grazing 
treatments, replicated twice. Treatments were: (1) goats alone (GTA); (2) cattle and goats together (MXD); (3) cattle 
followed by goats (CFG); and (4) goats followed by cattle (GFC). Forty Spanish kids and 24 Brangus calves were 
randomly assigned into four treatments.  Blood and fecal samples were collected biweekly. Blood was analyzed for 
packed cell volume percent (PCV), white (WBC), red (RBC) blood cells and hemoglobin (HGB). Fecal samples were 
analyzed for fecal egg count (FEC in eggs per gram-epg). Data were analyzed using SAS MIXED procedure.  
Significant differences in FEC, HGB and PCV were observed due to treatment effects. Period of grazing and the 
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interaction with treatment had significant effects for HGB and PCV. FEC ranged from 52.3 in GTA group to 417.5 
epg in MXD group.  Kids in GTA group had the highest HGB level (10.9±0.5 g/dl).  PCV ranged from 24.3±0.8% in 
GTA group to 28.5±0.7% in MXD group. PCV were generally high during the first 8 weeks of the study and declined 
towards the end.  Highest value for HGB (15.7±0.7 g/dl) was observed in WK08.  FEC was positively correlated with 
HGB (0.24) and negatively with PCV (-0.18). WBC was positively correlated with RBC (0.30) and negatively with 
HGB (-0.16).  Results suggested that kids in sequential and mixed grazing performed better than kids grazing alone. 
 
19 
Fish Disease Cases Diagnosted and Recommended Treatments at the Kentucky State University Fish Disease 
Diagnostic Laboratory in 2015. W.C. Lyvers*, J. R. Kelso, and R. M. Durborow, Aquaculture Research Center, 
Kentucky State University, Frankfort, KY 40601. 

Fish mortalities caused by bacteria, parasites and water quality are investigated at the Kentucky State 
University (KSU) Fish Disease Diagnostic Laboratory (FDDL) as a service of the University’s Aquaculture Extension 
Program at no charge to the fish owners. Disease cases have been examined from Kentucky, Ohio, Indiana, West 
Virginia, North Carolina, Tennessee, Texas, and other states. Water quality is also measured as a possible cause of 
fish mortalities. Approximately 50 disease cases and 50 water quality tests are evaluated each year at the KSU FDDL. 
Recommendations from the Lab save fish farmers over $1,000 per case, on average, and help to prevent loss of 
ornamental/pet fish. Interaction between the Fish Pathologist/Extension Specialist and Lab clientele during fish 
disease cases opens up opportunities for the Extension Specialist to advise clientele on best management practices for 
their fish operations. Typical disease cases diagnosed at the KSU FDDL will be reviewed. 
 
20 
Comparison of Lettuce Production Reared in an Indoor Aquaponics System Using Largemouth Bass 
(Micropterus salmoides) Vs. Nile Tilapia (Oreochromis niloticus). G.J. Pate*, J.V. Hager, Z.W. Perry, F. Gonzales, 
L.A. Bright, S.D. Coyle and J.H. Tidwell. Kentucky State University, Aquaculture Research Center, 103 Athletic 
Road, Frankfort, KY 40601. 

Aquaponics combines hydroponic plant growth with fish rearing in a sustainable, recirculating aquaculture 
system. Nile tilapia (Oreochromis niloticus) are predominantly stocked due to their fast growth rates and ability to 
tolerate a variety of water conditions. As aquaponics becomes more popular in temperate climates, farmers are looking 
for alternative fish species that are more compatible with cooler temperatures and have a higher market value. 
Researchers evaluated plant growth between aquaponic systems stocked with Nile tilapia and largemouth bass (LMB) 
(Micropterus salmoides). Six systems were stocked with three replicates of each fish species. The system included a 
415-L fish tank, a 190-L settling tank, a 115-L clarifier, and two 1.5 m2 floating raft beds with a 72 plant capacity. 
Bibb lettuce (Lactuca sativa) and red Russian kale (Brassica napus) were evaluated in successive planting cycles. 
Fish were stocked at approximately 1,400 g per system and fed by percent body weight per day. At harvest, total plant 
biomass in each system was recorded. Sixteen representative samples from each system were collected and analyzed 
for plant and root weight, number of leaves, leaf surface area, root/shoot ratio, and chlorophyll content. Representative 
samples from each system were then dried and analyzed for micro- and macro-nutrient content. Researchers are 
currently assessing data. This information will determine if producers are able to maximize their production and 
potential profits in aquaponics using LMB. 
 
21 
Growth Performances and Parasitic Resistances of Kids and Calves in Mixed and Sequential Grazing System. 
J. Brown*, S. Gebrelul, R. Marshall, Y. Ghebreiyessus, C. Adams, M. Berhane, E. Runles, A. Harris, Southern 
University Agricultural Research & Extension Center, Baton Rouge, LA 70813. 

Cattle and goats have different eating habits and complement each other in their diets. A mixed/sequential 
grazing experiment was designed to measure performances in calves and kids.  In a complete randomized design, 40 
“Spanish” kids and 24 Brangus calves were randomly assigned into four treatments: (1) goats alone (GTA); (2) cattle 
and goats together (MXD); (3) cattle followed by goats (CFG); and (4) goats followed by cattle (GFC).  After an 
adjustment period of two weeks, animals stayed in the experiment for 12 weeks (WK00 to WK12).  Body weight 
(BW), heart girth (HG), body condition scores (BCS), Famacha© scores (FSC) and pellet fecal score (PFS) were 
measured on kids bi-weekly. Calf weights were taken monthly.  Data were analyzed using SAS MIXED procedure. 
BCS in kids ranged from 1.82 ±0.05 (in CFG group) to 2.67±0.05 (in GFC).  FSC ranged from 2.45 in kids in CFG to 
2.74 in GTA group.  The highest measurements for HG (82.8±2.7 cm) were observed in CFG group while the highest 
BW (28.7±2.4 kg) was observed in GFC group.  BCS increased linearly from an initial measurement of 1.64 to 2.57 
at WK12.  FSC ranged from 2.48 in WK08 to 2.61 in WK12.  Calf weights were highest in GFC (209.6±5.9 kg) 
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followed by CTA (202.8±5.9kg).  BCS was negatively correlated with FSC and positively correlated with HG and 
BW.  The correlation coefficient between HG and BW was 83%.  Results show that kids and calves can mingle or 
follow each other without any negative effects on their growth performance. 
 
22 
Stinging Nettle and Interleukin 18 Gene Expression in Meat Goats Pasture-exposed to Haemonchus contortus. 
K. Holland*, M. M. Corley, and L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 
23806. 

Haemonchus contortus is a devastating gastrointestinal nematode (GIN) of small ruminants, and infection 
with the parasite results in significant profit loss to the small ruminant industry. Haemonchus contortus manifests as 
diarrhea, anemia, dehydration, and sudden death. Studies showed that the cytokine Interleukin 18 (IL-18) plays a role 
in the inhibition of GIN infection. However, it is now known that IL-18 causes chronic GIN infection through 
downregulation of other cytokines involved in worm expulsion from the gut. Stinging nettle (SN) has been used as 
both food and medicine for hemorrhaging, inflammation, and GIN expulsion. Gene expression of IL-18 has not been 
evaluated in goats infected with Haemonchus contortus fed SN. The objective herein was to evaluate gene expression 
of IL-18 in SN-fed meat goats (Capra hircus) that were pasture-exposed to Haemonchus contortus. Yearling Spanish, 
Myotonic, and Kiko goats were fed SN-supplemented corn/soybean (CSB) diets (0=CSB only, 25%=SN1, 75%=SN2) 
for 52 days. Initial and bi-weekly blood samples were collected, and fecal egg counts (FEC) and packed cell volumes 
(PCV) were analyzed throughout the study. Quantitative Real Time PCR was used to evaluate IL-18 gene expression. 
Gene expression of IL-18 decreased in goats fed SN1 and SN2 diets. Parasite load decreased in goats fed SN2 diets 
versus SN1 and CSB. There was an increase in PCV of goats fed SN2 and SN1. These data indicate that SN diets can 
decrease parasite load and anemia, possibly stemming the inhibitory effect of IL-18 on GIN expulsion in meat goats 
infected with Haemonchus contortus. 
 
23 
Polyculture of Pacific White Shrimp Litopenaeus vannamei and Juvenile Tilapia Oreochromis niloticus in 
Indoor Biofloc Aquaculture Systems. N.A. Kring* and A.J. Ray, Division of Aquaculture, Kentucky State 
University, Land Grant Program, Frankfort, KY 40601. 

Biofloc aquaculture systems contain a dense community of microorganisms in the water column which is 
responsible for maintaining water quality and can provide supplemental food for animals.  These systems use very 
little water, allowing for inland production of marine animals.  Both tilapia and shrimp are grown commercially in 
biofloc systems. This study examined the effects of culturing juvenile tilapia (Oreochromis niloticus) along with 
marine shrimp (Litopenaeus vannamei) in biofloc systems.  Eight sets of two tanks were used with one tank raised 
above the other in each set, shrimp were stocked in all of the raised tanks while only four of the lower tanks contained 
tilapia, creating two treatments: one with tilapia (ST) and one without (SO).  Water was constantly pumped between 
each pair of tanks.  Shrimp were fed a commercial diet while tilapia were not given feed directly; they were left to 
consume the microbial community.  Water quality and animal biometrics were measured to assess system 
performance. Nitrite, nitrate, and turbidity levels were all significantly higher in the ST treatment.  Shrimp in the ST 
treatment had a significantly higher growth rate than SO shrimp.  Tilapia in the polyculture systems also had acceptable 
growth rates and survival, indicating that the fish were able to consume and acquire nutrition from the microorganism 
community in the water column.  This study demonstrated the feasibility and potential benefits of culturing shrimp 
and tilapia in polyculture systems which may prove to be an efficient food production strategy. 
 
24 
Increasing the Sustainability of Largemouth Bass Aquaculture by Using the Soybean Meal-Based Diets. T. 
Marshall*, R. Hulefeld, V. Kumar, Waldemar Rossi Jr., J. H. Tidwell, Division of Aquaculture, College of 
Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY 40601; R. S. Lalgudi, 
R. J. Cain, Battelle, 505 King Ave, Columbus OH 43201; B. McGraw, Ohio Soybean Council, 918 Proprietors Road, 
Suite A, Worthington, OH 43085. 

Aquaculture is among the fastest growing agribusiness and currently provides over half of the fish and 
shellfish consumed by humans. Farmed largemouth bass (LMB), Micropterus salmoides, has become increasingly 
important as food fish and its consumer demand is currently unmet. Since farmed LMB is fed high-protein feeds (~ 
40-45% protein) containing high level of non-sustainable marine fish meal (FM), the evaluation of more sustainable 
protein sources for LMB feeds is crucial. Therefore, the objective of this study was to examine the effects of replacing 
FM with soybean meal (SBM) in the diet of LMB as an alternative. A total of four diets were formulated to contain 
42% protein and 12% lipid. A FM-based diet containing 40% FM was used as the CONTROL. Two test diets were 
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formulated containing an improved non-genetically modified SBM (ISBM) replacing 60 or 80% of the FM in the 
CONTROL diet. An additional test diet was formulated to replace 80% of the FM in the CONTROL diet with 
conventional SBM (CSBM). These diets are currently being fed to groups of 350 advanced juvenile (~ 70g initial 
weight) LMB stocked in 0.1 acre earthen ponds (3 ponds/diet, 12 ponds total), twice daily to satiation. Intermediate 
study data was collected after 101 days of feeding trial on October 25, 2016 and revealed no significant differences 
among dietary treatments with respect to production performance and health-related blood parameters. Our 
intermediate results indicated that advanced juvenile LMB can be raised on soy-based diets containing as low as 8% 
FM. 
 
25 
Effects of Vitamin Pre-mix, Ascorbic Acid, and Choline Chloride Supplementation on Growth and Survival of 
Northern Bluegill Sunfish Lepomis macrochirus macrochirus. T. R. Timpe*, J. E. Wetzel, J. T. Edwards, G. A. 
Dudenhoeffer, Department of Agriculture and Environmental Sciences, Lincoln University of Missouri, Jefferson 
City, Missouri 65101. 

Cultured Northern Bluegill Sunfish Lepomis macrochirus macrochirus increase in value with size.  Fish feed 
formulations needed to further growth are usually supplemented with what are referred to as vitamin premixes (A and 
B vitamers, E, and K) as well as ascorbic acid and choline chloride with the assumption all are some are required.  
Herein, we explore inclusion of dietary vitamin premix, ascorbic acid, and choline chloride in the diets of Bluegill.  
Age-0 Bluegill were quarantined for >60 days in an indoor RAS.  Five diets, three replicates of each, were formulated 
as follows: no supplementation (-control); supplementation with all (control); control -choline chloride (-CC); -control 
+0.5 vitamin premix (+0.5); and control - ascorbic acid (-AA).  Fish (n=16) were stocked for a 10-week growth trial 
with five days of feedings per week.  Weight determinations were made weekly following two days of food 
withdrawal.  At trial end, surviving fish were euthanized with MS-222 and stored frozen for later examination.  
Dissected fish were examined for gross appearance of the liver, as well as liver weight and total visceral weight.  The 
-control diet was dropped in week six due to high mortality rates.  Results varied in terms of weight increase, feed 
conversion ratio, specific growth ratio, and survival rates.  From the results, we conclude a +0.5 vitamin premix is 
sufficient while choline chloride and ascorbic acid need further scrutiny.  From project provides baseline from which 
more detailed study of Northern Bluegill vitamin requirements can start. 
 
26 
Effects of Varying Levels of Brewer’s Grains and Amino Acid Supplementation on Growth Performance of 
Nile Tilapia (Oreochromis niloticus). Z. Perry*, S.D. Coyle, W. Rossi, E.D. Blair, V. Kumar, and J.H. Tidwell, 
Kentucky State University, Division of Aquaculture, Frankfort, KY 40601. 

There are now over 4,000 craft breweries in the US. Brewers grains (BG) are the grain based solids left over 
from beer production and are often discarded. Tilapia are important farmed fish who can digest fibrous plant materials. 
This study evaluated locally-produced, fresh BG as a feed ingredient in juvenile tilapia diets. An eight-week trial 
evaluated four diets with increasing levels of BG and fed to Nile tilapia (Oreochromis niloticus). Diets contained BG 
at 0%, 15%, 30% or 30% with added amino acids Lysine and Methionine (30% BGwAA). Diets were formulated 
isonitrogenous and isocaloric. Ten tilapia (avg. 6.6 g) were stocked into each of sixteen 38-L aquaria (four replicates) 
and fed to apparent satiation three times daily. At harvest there was no significant difference (NSD) (P>0.05) in 
survival among treatments, which averaged 95% overall. Average weight of fish fed 0% BG (56.5 g) and 15% BG 
(53.6 g) showed NSD (P>0.05) but were both greater (P<0.05) than fish fed 30% BG (48.7 g) and 30% BGwAA (43.3 
g) diets. Fish fed 30% BG diet were significantly larger (P<0.05) than those fed 30% BGwAA diet. Feed conversion 
ratio (FCR) was NSD (P>0.05) between fish fed 0% or 15% BG which were lower than fish fed the 30% BGwAA 
diet. As BG inclusion rates increased, feed conversion efficiencies tended to decrease. The negative impact of added 
amino acids on fish growth may indicate reduced palatability or nutrient absorption. BG may be included at 15% of 
the total formulation without affecting fish growth. 
 
27 
Effects of Poultry Litter and Organic Mulch Application on Soil Biochemical Properties Under Organic 
Farming.  A. Chukwuma*, R. Mankolo, and I. Tazisong. Department of Biological and Environmental Sciences, 
Alabama A&M University, Normal, AL 35672.                                                                                                                                                   

Poultry litter (PL) is a valuable nutrient source for crop production and has become dominant in the 
southeastern USA. Alabama and bordering states produce about 42% of poultry in the United States and in Alabama 
alone, this results in over 1.6 million Mg of PL annually. Among many organic cultural practices, mulches and poultry 
litter (PL) are being used to control weed and increase soil fertility, respectively. A field experiment was conducted 



 

59 
  

to compare the effect of combined application of PL and mulches on weed population , corn yield and soil properties 
on Decatur silty clay loam soils initially under cover crops. The experiment was initiated in summer 2015 under a 
randomized complete block design with four replications and nine treatments. The treatments include: control (C),  
PL pelletized (PL1), PL compost (PL2), sawdust (M1), wood chips (M2), sawdust + PL1 (M1PL1), sawdust + PL2 
(M1PL2), wood chips + PL1 (M2PL1), and wood chips + PL2 (M2PL2). Results were evaluated on soil chemical 
properties such as pH, total C-N-S, NO3

- and microbial biomass.  Data were collected on weed population, yield and 
nutrients uptake of the crop. The study indicated that the addition of PL and PL+ sawdust increased soil microbial 
biomass C and N contents and soil nutrients as compared to control. In addition, the wood chips had the greatest weed 
suppression effect when compared with the sawdust and control.  Average yield differences showed that the PL and 
PL+ sawdust amended soil had better yield compared to the controls.  
 
28 
Direct and via Callus Organogenesis and Agrobacterium – mediated Genetic Transformation of Scutellaria 
integrifolia and S. racemosa. C. L. Jackson*, B. N. Vaidya, and N. Joshee, Department of Plant Sciences/Graduate 
Program in Biotechnology, Fort Valley State University, Fort Valley, GA 31030. 

Scutellaria genus belongs to the economically important Lamiaceae family, specially known for their 
medicinal properties. This research aimed to produce a callus induction protocol using various explants in order to 
develop a transformation protocol to facilitate future metabolic engineering. Upon successful development of a callus 
induction protocol, genetic transformation was attempted using an Agrobacterium tumefaciens strain EHA105 
harboring plasmid pq35SGR with the nptII and EGFP genes. For the induction of regenerable callus, Murashige and 
Skoog (MS) and Woody Plant Medium (WPM) supplemented with combinations of auxin (IAA; 2,4-D; or NAA) and 
cytokinin (BAP or TDZ) were employed. Direct organogenesis was accomplished best on MS medium with 
combinations containing 1 µM or 5 µM BAP, whereas, callus-mediated organogenesis was best accomplished on MS 
medium with combinations containing TDZ. Shoot regeneration was best observed from calli of nodal and internodal 
explants in combinations containing TDZ. Shoot multiplication was best observed from the leaf axils in nodal explants 
grown in combinations containing BAP. Calli with regeneration potential were transferred to callus regeneration 
medium for 10 days with BAP, TDZ or both, after two weeks on CIM in the dark. Nodal and internodal explants 
which callused on MS medium with IAA and TDZ and showed regeneration potential, were used for Agrobacterium-
mediated genetic transformation. Regeneration potential of callus and genetic transformation success will be discussed 
during the presentation. 
 
29 
Monitoring and Management of Drosophila suzukii (Diptera: Drosophilidae) in Blueberry and Blackberry 
Fruits in Florida. D. Harmon*, M. Haseeb, and L. Kanga, Center for Biological Control, College of Agriculture and 
Food Sciences, Florida A&M University (FAMU), Tallahassee, FL 32307; O. Liburd, Department of Entomology and 
Nematology, University of Florida, Gainesville, FL 32611; A. Ananga, Center for Viticulture and Small Fruits 
Research, CAFS, FAMU, Tallahassee, FL 32317 
          A new economically invasive species of Drosophila known as Spotted Wing Drosophila (SWD), Drosophila 
suzukii (Diptera: Drosophilidae) was detected in Florida in August 2009 in Hillsborough County. The species is native 
to Southeast Asia. The pest is now widespread in Florida and several other States. The current study was conducted 
in blueberries and blackberries during the 2015 & 2016 growing seasons at Tallahassee, and Citra, Florida. The first 
objective of the study was to evaluate the physical trap features and bait solutions that affect captures of D. suzukii. In 
four different experiments, the combinations of commercial traps (Trécé trap and Scentry trap and a homemade trap) 
were evaluated to capture adults of the SWD. Treatments also consisted of two baits: a yeast/sugar/water mixture, and 
a commercial suzukii bait. In an overall analysis, we found that the Scentry trap/Scentry bait performed the best by 
capturing more D. suzukii in all four treatments. The second objective of this study was to conduct a phylogenic 
analysis and identify D. suzukii collected from different areas for its exact origin. We amplified a 709-bp region of the 
mitochondrial DNA cytochrome oxidase from the specimens collected from: Georgia, Florida, Washington, 
California, and China. We used DNA extraction followed by PCR analysis Based on these analysis, we did not find 
any significant differences in D. suzukii genetic materials which suggests that in the United States we may have 
population from the same origin.  These results will help to monitor and manage the SWD on commercial crops. 
 
30 
Produce-to-Produce Impact during Post Harvest Handling and its Effect on Internal and External Bruising on 
Selected Horticultural Crops. D.A. Smith*, D.G. Mortley, Department of Agricultural and Environmental Sciences 
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and G.W. Carver Agricultural Experiment Station, Tuskegee University, Tuskegee AL 36088; A. Rochester,  C. Kelly 
and H. Aglan, Department of Mechanical Engineering, Tuskegee University, Tuskegee AL 36088 

Produce losses are a major problem in the postharvest chain including harvesting, handling, storage, 
processing, packaging, transportation and consumers. 10 to 40 percent of the food produced is never eaten because of 
damage, rotting, pests, and consumers demand for “perfect” produce. Most food losses are in developing versus 
developed countries, due to warmer and more humid climates which make it more difficult to control diseases, as well 
as removing field heat. Long transport distances make it more challenging to maintain an adequate cool chain. 
Postharvest losses are economic, physical, cosmetic and nutritional.  An estimated 30-50 percent of horticultural crops 
produced in the US and 20 percent for Alabama in particular are subjected to postharvest losses and wastes. The 
objective was to determine the produce-to-produce impact using an instrumented sphere force transducer and drop 
tests from various heights on tomatoes (Solanum lycopersicum), blueberries Cyanococcus), water melon (Citrullus 
lanatus), okra (Abelmoschus esculentus) and summer squash (Cucurbita pepo). Data collected include velocity, force, 
intensity and hardness of packing containers. Impact test caused internal and external bruising on all the vegetables 
the magnitude of which varied with vegetable. Impact forces that caused bruising ranged from 188 N for summer 
squash to 5 N for okra. Results from the drop test showed that bruising of blueberries, okra, and summer squash 
occurred at heights of 15, 20 and 30 cm, respectively.  These results show how easily horticultural produce can be 
damaged if proper postharvest handling procedures are not followed. 
 
31 
Impact of Harvesting Intervals on Nutritive, Antinutritive Value and Yield of Leaves of Hibiscus sabdariffa. D. 
King*, D.G. Mortley, Department of Agricultural and Environmental Sciences and G.W. Carver Agricultural 
Experiment Station, Tuskegee University, Tuskegee AL 36088; W. Collier, Department of Chemistry, Tuskegee 
University, Tuskegee AL 36088 

Plant extracts constitute a large portion of therapeutic medications and.  Hibiscus sabdariffa (Hs), is mainly 
used for fiber production and the infusion of the calyxes for (sour/sorrel) tea. Studies have shown that the tea is high 
in antioxidants and has systolic hypertensive regulatory properties, while the seeds are a good source of protein. The 
goal of this study is to determine the influence of harvest intervals on the nutritional status and potential of Hs leaves 
as a component in a green salad. Incorporating Hs leaves into daily diets as a green salad may contribute to heart and 
hypertensive health, and may also increase its economic value. The seeds were grown in a greenhouse and transplanted 
to the field using a randomized complete block design in a 5 x 2 factorial treatment arrangement, and 3 replications. 
Treatment combinations were harvest intervals of 0, 7, 14, 21, and 28 days and two varieties: Rico Red and Thai Red 
Early.  Data were collected on plant height, foliage fresh and dry weight, and number of calyxes and leaves per plant. 
The leaves harvested every 2 weeks seem to have a positive impact on the fresh foliage yield. Leaf yield declined with 
time when harvested every week and caused lower calyx production compared to the control. It appears that harvesting 
at weekly intervals may exert adverse impacts on foliage and calyx yields. 
 
32 
Understanding the Effect of Sweet Potato Virus Disease Complexes on Gene Expression, and DNA-Histone 
Interactions. E. Fiedler*, L. N. Paudel, V. Ayyappan, V. Kalavacharla, Molecular Genetics and Epigenomics 
Laboratory, College of Agriculture and Related Sciences, Delaware State University, Dover, DE 19901; M. Alvarez, 
College of Agriculture and Related Sciences, Delaware State University, Dover, DE 19901; M. Manoharan, School 
of Agriculture, Fisheries and Human Sciences, University of Arkansas at Pine Bluff, 1200 University Drive, Pine 
Bluff, AR 71601; S. Ponniah, School of Agriculture, Fisheries and Human Sciences, University of Arkansas at Pine 
Bluff, 1200 University Drive, Pine Bluff, AR 71601 

Sweet potato (Ipomoea batatas) is the third most consumed root crop in the world, preceded only by cassava 
and yams. In many developing countries, sweet potato is often utilized in subsistence farming and is the primary 
source of several vitamins and nutrients essential to the health of millions of young children. Sweet potato yields are 
currently at risk for severe decline when the plants become infected with two or more viruses at once. On their own, 
sweet potato viruses will not impact the plant’s overall health immensely. However, when two or more viruses infect 
a plant, a disease complex may form and cause severe yield decline. The most economically relevant disease complex 
is sweet potato virus disease (SPVD), caused by infection with sweet potato chlorotic stunt virus (SPCSV) and sweet 
potato feathery mottle virus (SPFMV) at the same time. This work investigates three different sweet potato genotypes 
grown at Delaware State University’s Outreach and Research Center. Using real-time PCR, we have screened for 
several common sweet potato viruses. With Illumina RNA-sequencing, we will determine differences in gene 
expression between the three genotypes and how these changes in expression relate to viral infections. We will also 
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develop a method of Chromatin Immunoprecipitation to observe DNA-histone interaction differences between these 
genotypes, in both leaf tissue and tuber root tissue.   
 
33 
CRISPR/Cas9-sgRNA mediated multiplex gene modification in Sweetpotato. F. Bukari* M. Egnin, S. Samuels, 
O. Idehen, G.C. Bernard, C. Bonsi.  Department of Agriculture and Environmental Science, Tuskegee University, 
Tuskegee AL, 36088; and S. Gelvin Department of Biological Sciences. Purdue University, 201 S. University Street 
West, West Lafayette, In 47907    
 

The use of protoplast cell systems has increased since genetic engineering techniques became available for 
plant breeding and even more so with the emergence of Streptococcus pyogenes derived CRISPR/CAS system as a 
tool for targeted gene modification in a variety of monocot and dicot plants species. The CRISPR/CAS system unlike 
other gene editing techniques is able to recognize a target DNA in a host genome by complementary base paring via 
guide RNA. Flexibility in its usage permits the construction of multiple sgRNAs with cas9 for simultaneous targeting 
of multiple genomic loci. This ability to selectively alter genomic DNA sequences in vivo has opened new breeding 
avenues for difficult and high ploidy crops such as sweetpotato. Plant protoplast transfection of gRNAs-cas9 complex 
facilitates rapid analysis of CRISPR induced site-specific DNA double-strand breakage and resultant deletions (indels) 
or insertions in protoplast cells 24h after transfection. This study seeks to test the feasibility of CRISPR–Cas-mediated 
mutagenesis tool for targeting precise gene editing in sweetpotato genome. Multiple sgRNA constructs, with 20–22-
nt targeting specific region, will be tested in transiently transfected sweetpotato protoplasts derived from leaves and 
petioles to confirm that a particular sgRNA (or sets of sgRNAs) are effective in generating mutations. The T7 
endonuclease assays will be performed to identify mutant alleles. The results will demonstrate that the CRISPR–Cas 
system can be exploited as a powerful tool for gene targeting and precise simultaneous editing of genomic regions in 
sweetpotato.  
 
34 
Potential of Day Neutral Strawberries on the Eastern Shore. F. NaveenKumar*, C.P. Cotton, S.A. Zebelo, and 
J.G. Schwarz, University of Maryland Eastern Shore, Department of Agriculture, Food and Resource Sciences, 
Princess Anne, MD 21853. 

Historically the tri-county (Somerset, Worcester, and Wicomico) area was the hub for strawberry (Fragaria 
X ananassa) production on the Eastern Shore of Maryland. However, the current production is zero in Somerset and 
negligible in Worcester, and Wicomico counties. The cultivation of June-bearing strawberries is the major source of 
farm income during the spring season and thereafter most of the produce is imported. We evaluated the potential of 
day neutral strawberries (DNS) to extend the strawberry season beyond spring to sustain local farm income on the 
Eastern Shore. Bare roots of following cultivars (Albion, Evie-2, Monterey, Seascape, and Varity-DN) were planted 
on 0.13 m high, 22.8 m long and 1.2 m wide with 1.2 m spacing between the centers of beds. Beds were covered with 
black plastic mulch with drip irrigation. The experiment was conducted in a randomized complete block design with 
five replicates of 75 bare root strawberry plants of each variety. Plants were maintained in staggered double rows with 
spacing of 0.30 m between plant to plant and row to row. Leaf area, dry matter, number of leaves, number of crowns, 
number of runners, plant height, and number of flowers were recorded at an interval of 30 days during the active 
season. Larger number of flowers and fruits were observed in Evie-2 and Seascape in comparison to other varieties. 
Vegetative growth was more in Verity-DN with fewer numbers of flowers. However, this cultivar showed higher 
resistance to leaf scorch and leaf spot fungal disease in comparison to other varieties. 
  
35 
Characterizing the evolution of rhizosphere microbial communities in four cultivars of sweetpotato (Ipomoea 
batatas) grown in high tunnel houses. F. Sultana*and R. Whittington, Department of Biology, Tuskegee University, 
Tuskegee, AL 36088; R. Shange and V. Khan, Carver Integrative Sustainability Center, Tuskegee University, 
Tuskegee, AL 36088; R.O. Ankumah, Department of Agricultural and Environmental Sciences, Tuskegee University, 
Tuskegee, AL 36088. 

The rhizosphere region of the root system is extremely important to plant growth and development as it is 
where the mutualist microbial communities are located that play a role in plant nutrition and health. The rhizosphere 
microbiome has a significant role in plant health, effectively serving as a second genome to a plant. Plant host and 
developmental stage have a significant effect on shaping the rhizospheric microbiome. Because of the ability of 
resident microbiota of sweetpotato to fix nitrogen, the rhizosphere community and its relationship to the development 
of its roots system are important to investigators. Four varieties of sweetpotato (Carver, 1892, TU-1892, and Whatley-
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Loratan) were grown in semi-controlled condition under high tunnel houses. Samples were collected from the 
rhizosphere at: (1) maximum leaf development, and (2) harvest. Soil was extracted for total DNA and subjected to 
paired-end sequencing (Illumina Mi-Seq) and bioinformatic analysis (Ribosomal Database Project). Soils were also 
measured for pH, organic carbon, and available nitrogen and phosphorous. There were noticeable trends in the 
structure and membership of the microbial communities among the varieties at the different sampling times.  
 
36 
Comparison of Seven Genes for the DNA Barcoding of Medicinal Scutellaria species. L. Irvin1*, A. Arun2, B. N. 
Vaidya1 and N. Joshee1, Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030; and 
Institute of Sustainable Biotechnology, Inter American University of Puerto Rico, Barranquitas, Puerto Rico, USA. 

The genus Scutellaria (Lamiaceae) has about 400 species spread all over the world. Scutellaria is a medicinal 
plant with high antioxidant and anti-tumor properties. Many Scutellaria species are classified as rare, threatened or 
endangered. DNA barcoding has been used in identifying species based on the nucleotide diversity of short DNA 
segments, which allows for samples to be identified even from small, damaged, or industrially processed material, 
holding great promise in identifying adulteration in herbal products. For developing DNA barcodes, genomic DNA 
was extracted from leaf samples of twenty-one Scutellaria species from FVSU germplasm collection using a modified 
cetyltrimethylammonium bromide (CTAB) method. The concentration and purity of the DNA was determined using 
a NanoDrop 2000c spectrophotometer and by amplifying the housekeeping gene, tubulin. After confirmation of DNA, 
five coding genes (ITS2, matK, rbcL, rpoB and rpoC1) and three noncoding spacers (psbA-trnH, psbK-psbI and atpF-
atpH) were amplified to discriminate between the Scutellaria species via polymerase chain reaction (PCR). The 
primers used to ensure proper identification were: atpF-atpH, ITS2-3, matK2.1-5-r, matK-3f1, psbA-trnH, psbK-psbI, 
rbcL, rbcL2, rbcL1-99, rbcLaM13, rpoB-2f3r, and rpoC1-2f4r. The amplicons were verified by gel electrophoresis 
and were sent for sequencing. After the DNA sequencing is complete, the sequences will be uploaded to the Barcode 
of Life Data System (BOLD) and Basic Local Alignment Search Tool (BLAST) databases to analyze data.  
 
37 
A Transcriptomic and Epigenetic Analysis of Common Bean (Phaseolus vulgaris) Cultivated in Two Different 
Locations under Drought-Stress Conditions. I. Fisher*, Molecular Genetics and EpiGenomics Laboratory, 
Department of Agriculture and Natural Resources, Delaware State University, Dover, DE, 19901; C. Urrea, University 
of Nebraska, Panhandle Research and Extension Center, Scottsbluff, 69361; R. Hayford, Molecular Genetics and 
EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE, 
19901; and V. Kalavacharla, Director of the Center for Integrated Biological and Environmental Research (CIBER) 
and Molecular Genetics and EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware 
State University, Dover, DE, 19901.   

Common bean (Phaseolus vulgaris L.) is a legume crop that is cultivated and consumed across the world for 
its high nutrient content. We seek to conduct a global transcriptomic and epigenomic profile of a selected common 
bean genotype (NE28-15-16) grown in two different locations, Delaware and Nebraska, under both irrigated and non-
irrigated conditions. Root, leaf and pod tissues were harvested from multiple plants at the same point of development, 
stage R8 mid-pod set. RT-PCR was then used to determine if there was a differential expression in stress-related 
genes, such as aquaporin proteins, DREBs; heat shock proteins, LEAs; and ZIP transcription factors. RNA-Seq will 
be performed on the samples for a more complete transcriptomic profile. ChIP-Seq analysis will be conducted to 
understand how the different environmental conditions can lead to changes in epigenomic marks (methylation and 
acetylation) of the chromatin. This study will allow for a better understanding of how different environments and 
conditions will alter the epigenome of the plant which, in turn, will alter the gene expression profile, with a specific 
focus on drought-induced genes. 
 
38 
Characterization of Sweetpotato (Ipomoea batatas L. Lam) Germplasm using Microsatellites and Single 
Nucleotide Polymorphic Markers. J. Pandey*, S. K. Ponniah and M. Manoharan, Department of Agriculture, 
University of Arkansas at Pine Bluff, Pine Bluff, AR 71601 

Sweetpotato (Ipomoea batatas) ranks sixth most important food crop after rice, wheat, potatoes, maize and 
cassava. Sweetpotato storage roots are a valuable source of vitamins A, B, C, E and soluble fibers. Genetic barriers 
associated with sweetpotato include complex hexaploid genome (2n=6x=90), flowering synchronization, cross, and 
self-incompatibility. These problems restricted the exploitation of molecular markers and yield improvement in 
sweetpotato. However, the recent development of high-resolution single nucleotide polymorphisms (SNPs) in 
sweetpotato has made possible to assess the phenotype-genotype relationship. Here, we report the results based on 
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phenotyping of 150 sweetpotato mini-core germplasm obtained from USDA-GRIN. The genotyping was carried out 
in the germplasm lines using 3,000 polymorphic SNPs obtained from Ipomoea trifida genome browser V2 developed 
from the sweetpotato whole genome sequencing at Michigan State University (MSU). Also, microsatellite markers 
developed from transcriptome sequences (Ipomoea batatas) were used in the characterization of the germplasm. The 
field evaluation was conducted during summer 2016. The accessions were evaluated for the morphological traits such 
as plant type, leaf pigmentation, and leaf shape. The storage root traits such as skin and flesh color ranging from white 
to yellow, orange, and deep purple were characterized using Konica Minolta colorimeter (CR-400). The shape of 
storage roots varied from oval to oblong, and elliptic to irregular. The phenotype and genetic marker information will 
be combined to assess the diversity of the germplasm. This study will identify high-yielding lines suitable for Arkansas 
conditions.  
 
39 
Phenotypic correlations among traits within Cunninghamia Lanceolata. K.T. Davis*, T.L. Farmer, Department 
of Biological and Environmental Sciences, Alabama A&M University, Normal, AL 35762; L. Bian, College of Forest 
Resource and Environment, Nanjing Forestry University, Nanjing 210037 China 

The Yangkou Forest Farm is a germplasm resource dedicated to improving the growth characteristics of 
Cunninghamia lanceolata (Chinese fir tree) to preserve its standing as an economically impactful resource within 
the wood production industry. Due to attractive features such as decay resistance and rapid growth, this wood 
resource is a chief commercial export used in building construction and furniture manufacturing.  The aim of this 
study was to assess correlations between growth traits, physical features, and province of origin in 30 randomly 
selected Chinese fir trees grown at the Yangkou Forest Farm. The selected trees were among 800 total trees grafted 
in 2010. The following characteristics were carefully evaluated for each tree: cone size (length x width), cone shape, 
bract, bract-apex, bark color, needle color, needle texture, needle length, crown width, tree height, growth potential, 
and province of origin. Descriptive data were ranked and transformed into numerical format and Pearson’s 
correlation coefficients were generated for each trait-pair. Interestingly, trees from southern provinces were typically 
taller with greater growth potential than trees from Northern provinces, suggesting that climate may largely influence 
tree growth rates. Significant positive correlations were found between cone width and length and between tree 
height and crown width. Previous studies of the Chinese fir have correlated growth traits with various wood 
properties across populations of Chinese fir. The current study focuses on phenotype correlations within the trees 
examined. These correlations may be heavily influenced by growth environments as well as genetic parameters.  
 
40 
Fall High Tunnel Production Effects of Warm and Cool Season Crops with Row Covers. K. Conway* S. Lucas, 
K. Pomper, A. Silvernail, Kentucky State University, Frankfort, KY 

High tunnels are used to extend the growing season of various crops, particularly cool season crops. Similarly, 
row covers are also used for season extension in temperate climates.  Using row covers within high tunnels can provide 
additional temperature moderation during the cool season to produce better crops and yields. In this experiment, the 
use of high tunnels and row covers was explored to extend the growing season of a cool season crop (lettuce) and a 
warm season crop (basil). For this project, lettuce was direct-seeded and basil was transplanted during the fall season. 
In total, each high tunnel had eight randomized plots, where four plots were duplicates of the treatments: row cover 
and control. Each high tunnel represents a true replicate of each treatment. To estimate crop yields, fresh weights were 
sampled by harvesting entire plots.  Sub-samples were analyzed for potential moisture differences between treatments 
using fresh weights and oven dry weights.  Chlorophyll content was analyzed as an indicator of plant health among 
treatments.  We hypothesize that at harvest, there will be a significant yield difference between treatments due to the 
enhanced insulation provided by the row covers within high tunnels. The yields of row cover vs. non-row cover cool 
season and warm season crop production will be discussed. 
 
41 
Effect of Sequential Grazing of Cattle and Goats on Forage Yield under Intensive Grazing System. A. 
Hamilton*, Y. Ghebreiyessus, M. Berhane, R. Marshall, C. Adams, E. Runles, S. Gebrelul, Southern University 
Agricultural Research & Extension Center, Baton Rouge, LA 70813. 

The purpose of this study was to evaluate forage yield in sequential grazing of cattle and goats under an 
intensive rotational grazing system on Bermuda grass (Cynodon dactylon) pasture. The experiment was conducted 
with two replications and across two years. 48 does and 30 Brangus cows were randomly divided into four treatments; 
goats grazing alone (GGA, control), goats followed by cattle (GFC), cattle followed by goats (CFG) and mixed species 
grazing (MIX). Animals were moved to new paddocks twice a week. Forage samples were collected bi-weekly to 
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determine plant height and fresh forage yield from May to August 2015 and 2016. Forage available for consumption 
by animals was estimated as the difference of yield of forage from un-grazed and grazed plots. Plant height range for 
both years was 23-33 cm before grazing and 15 -23 cm after grazing. Plant height differences among the treatment 
were not significant except plant height after gazing in year 2016. Differences among sampling dates was highly 
significant (P<0.05) in all parameters measured and years. Fresh and dry forage yields range was 13.2 – 20.7 and 5.5-
8.0 t/ha for before grazing and after grazing, respectively. Highest yield was obtained from GFC treatment. Amount 
of forage consumed by goats were 5.1-15 cm, 4.8-9.2 t/ha and 1.5-2.8 t/ha in terms of plant height, fresh and dry 
forage yield, respectively. Goats in GGA consumed more forage in 2015 while MIX in 2016.  All results show that 
goats can survive and perform well under intensive rotational, sequential and mixed grazing system. 
 
42 
Growth Performance and Yield of Eragrostis tef on Different Virginia Soil-type Series. A. Coleman*, C. 
Galanopoulos, and V. W. Temu, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Changes in US demographics that include increases in immigrant Ethiopians along the East coast have 
created a rapidly growing demand for teff (Eragrostis tef) flour and/or its food products in large metropolitan areas. 
This tropical, drought-tolerant small grain, originally from Ethiopia, contains about 14% crude protein with a complete 
amino acid profile; it is rich in lysine, the most limited amino acid, along with iron and calcium, the most abundant 
minerals in the body. Teff performance in Virginia was assessed in a greenhouse trial with four Virginian soil-type 
series (Bojac, Cullen, Emporia, and Bourne). Eight open-ended plastic tubes for each soil were separately seeded with 
brown or ivory teff and watered sufficiently, as needed. Two weeks after planting, seedlings were thinned down to 
between three and five per tube for the remainder of the trial. Plant growth was monitored through weekly leaf height 
measurements, tiller counts per plant, stem jointing, and flowering. At seed maturity, all plants were clipped to about 
2.5 cm, air-dried and weighed, then threshed and cleaned, and the seeds weighed to determine shoot biomass and grain 
yields, per tube. Regrowth biomass and seed yields were also recorded for each tube. Data were analyzed as 
Randomized Complete Block Design for effects of soil and variety. Both varieties had greater yields on Bojac than 
any other soil with the lowest values for the ivory on the Cullen and Emporia. Results indicate a great potential for 
grain-teff production in Virginia, showing that soil differences may necessitate area-specific fertility management. 

 
43 
Molecular Cloning, Expression, and Characterization of a Flavonoid Glycosyltransferase Gene Family from 
Vitis rotundifolia, B. Clark1*, A. Ananga1,2, J. Hall1, M. Henry1, V. Georgiev1, V. Tsolova1, 1Center for Viticulture 
and Small Fruit Research, College of Agriculture and Food Science, Florida A&M University, 6505 Mahan Drive, 
Tallahassee Fl 32317, USA, 2Food Science Program, College of Agriculture and Food Sciences, Florida A&M 
University, Tallahassee, FL 32307, USA 

Glycosylation of flavonoids affects solubility, stability and bioavailability and it is mediated by the 
glycosyltransferase (GT) family. The majority of the structural genes involved in flavonoid biosynthesis have been 
isolated in grapes, but an important gene encoding UDP-glucose:anthocyanin 5-O-glucosyltransferase (5GT) 
remained to be identified in muscadine grapes. 5GT is responsible for the modification of anthocyanins to more stable 
molecules in complexes for co-pigmentation, thus resulting in a purple hue.  Based on protein sequence data and RT-
PCR, a full length cDNA encoding 5-GT was obtained from a cDNA library.  The 5-GT cDNA displayed homology 
to previously published glucosyltransferase sequences.  The open reading frame encodes a polypeptide of 464 amino 
acids with a calculated molecular mass of 51.4 kDa. A phylogenetic tree based on amino acid sequences of the family 
of glycosyltransferases from various plants shows that Vr5GT is closer to the Vitis vinefera 5-GT.  The mRNA 
expression of both 5GT increased in the veriason stages of berry developmental, reaching the maximum at the 
physiologically mature stage. To our knowledge, this is the first time the 5GT gene is cloned in V. rotundifolia.  This 
study will help to improve metabolic engineering in muscadine grapes. 

 
44 
The Physiology of Boron and Sodium Requirements of Three Millets, Sweet corn, and Purselane. C. Moore*, 
C.E. Broderick, Sr., Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

Over many decades now, the nutrient requirements for plant growth and development have been established, 
and 14 mineral nutrient elements have generally been recognized as essential for plant growth and development. More 
recently, however, the acknowledgement of photosynthetically different plant types, C4 and CAM plants, has 
furthered the study of plant mineral nutrition. Several elements are now seen more ‘beneficial’ and more relevant than 
originally conceived in the metabolism of C4 and CAM species. In this study, we focused on the relevance of boron 
and sodium in the growth and development of three millets, sweet corn, and purslane. The millets and sweet corn are 
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C4 plants, and purslane is a CAM plant. In greenhouse experiments and laboratory tests, we evaluated the response 
of these species to differential fertilization with the select elements. Germination and growth data clearly show that 
corn, Tifgrain millet and Brown Top Millet responded well to both sodium and boron fertilization. Fonio millet did 
not respond early, but the older seed lot may have been a problem. In the greenhouse, there was differential response. 
Tifgrain showed the greatest response to both sodium and boron, while fonio millet and brown top millet were next 
vigilant. We are continuing examinations of plant tissues to determine affected processes to further characterize the 
effects. Boron is known to affect lignin biosynthesis and cell wall development. The implications of our results with 
corn even higher productivity and superior yields of corn, and fertilizer manipulations can provide even greater 
productivity. 
 
45 
Mycorrhizal and Non-mycorrhizal Root Growth in Sorghum. F. Richardson*, A. Atalay, and B. Whitehead, 
Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Mycorrhizal fungi dwell in the soil and infect plant roots seeking sugar and other metabolites that they cannot 
produce by themselves. Plant roots allow such infection to occur because they are also looking for mineral nutrients 
which the fungal hyphae can abstract from the larger soil volume. Therefore, the symbiosis is mutually beneficial to 
both parties. Although this part of the association has been studied extensively, researchers are not certain as to which 
metabolite(s) is responsible for initiating the symbiosis. The objectives of the study are: (i) to develop staining 
techniques to identify mycorrhizal fungi in sorghum roots; and (ii) to identify the metabolites (carbohydrate, amino 
acid, and organic acid) in sorghum roots that could be responsible for the symbiosis. Approximately 50 g of mixed-
culture mycorrhizal fungi was used to inoculate the growth medium (soil and peat mixture containing a 10-10-10 
fertilizer). Five sorghum seeds were planted in pots filled with inoculated and non-inoculated media and raised under 
greenhouse conditions. After two weeks of growth, foliar application of 25 ppm B solution was done weekly on both 
inoculated and non-inoculated sorghum. After 2 months of growth, plants were gently removed from containers, and 
roots were washed with water to remove adhering soil particles. Lateral roots were excised from each plant and placed 
in petri dishes containing 2% acetic acid. The presence of root infection was determined using an ink staining 
technique that preferentially stained the fungus inside mycorrhizal roots. 
  
46 
Developing Cell and Tissue Culture Systems and Molecular Cloning of Flavonoid 5-O-glucosyltransferase 
(5GT) Gene from Rosa hybrid. F. Humphries1*, A. Ananga1,2, V. Georgiev1, V. Tsolova1, 1Center for Viticulture and 
Small Fruit Research, College of Agriculture and Food Science, Florida A&M University, 6505 Mahan Drive, 
Tallahassee FL 32317, USA, 2Food Science Program, College of Agriculture and Food Sciences, Florida A&M 
University, Tallahassee, FL 32307, USA; anthony.ananga@famu.edu 

The advances in molecular farming of cells from higher plants are key components of plant biotechnology.  
Plant cell cultures are considered as promising potential alternative sources for the production of high-value secondary 
metabolites of industrial importance. Recent developments in transgenic research have opened up the possibilities for 
metabolic engineering of biosynthetic pathways to produce high-value secondary metabolites. The production of the 
pungent food additive capsaicin, the natural color anthocyanin and the natural flavor vanillin are examples of this 
system.  As a result, this has stimulated a great deal of interest and activity in research at the university level, as well 
as in corporate research laboratories. In order to have any meaningful impact on agriculture, biotechnology must be 
equally and readily applicable to important crop species, such as roses.  This research describes the advances made in 
developing cell cultures from rose flowers.  It highlights the success achieved in establishing callus.  In addition, it 
reports on the cloning of flavonoid 5-O-glucosyltransferase (5GT), a key enzyme needed for the biosynthesis of 
flavonoids, which is the main ingredient of extracts from roses. This study reports for the first time, on the successful 
isolation, cloning and characterization of 5GT genes from Rosa hybrid. The isolation and characterization of 5GT 
gene will enable further study in the biosynthesis of flavonoids in other plants. 
 
47 
Evaluation of Soybean Lines for Agronomic Traits and Edamame Uses. H. Berry*, R. Tyler, R. Bowen, L. K. 
Rutto, S. Ren, and G-L. Jiang, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Edamame is a vegetable or specialty soybean (Glycine max) with high levels of nutrition and high market 
value. Edamame is grown in the same way as general purpose or grain-type soybeans, but it is harvested when the 
pods and seeds are still green (R6 stage) rather than after full maturity. In recent years, more people have become 
aware of the health and nutritional benefits of vegetable soybean, and market demand has significantly increased in 
the United States. However, most of the edamame varieties grown in the US were originally developed in Asian 
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countries or regions and are suitable to the growing conditions in those areas. To identify superior varieties and/or 
promising lines adaptable to US (Virginia and surrounding regions) conditions, about a hundred and fifty breeding 
lines of soybean are being evaluated for agronomic traits and edamame uses. In 2015 and 2016, the materials were 
planted at Virginia State University Randolph Farm in a completely randomized design. The traits observed include: 
plant height; weight of fresh plants, fresh pods and fresh seeds; seed size; and protein and oil content. Preliminary data 
show that there are significant differences among lines in the traits investigated, suggesting that further selection may 
lead to identification of lines with satisfactory performance. Trait evaluation and data analysis are still in progress. 
 
48 
My Unique Journey as an USDA Multicultural Cultural Scholar in Horticulture. H. Talton*, and G. Yang. Urban 
and Community Horticulture, North Carolina Agricultural and Technical State University, Greensboro, NC 27411. 

When I first enrolled at North Carolina A&T State University, I did not know what I wanted to be (majoring) 
and I was randomly assigned to a couple of different majors. Once I started taking the Introduction to Horticulture 
(NARS 110) class taught by Dr. Yang, and speaking with him, I knew exactly what I wanted to be in – horticulture. 
After a couple of candid discussions, I became firm to commit my professional life in horticulture. Subsequently, Dr. 
Yang offered me the USDA/NIFA Multicultural Scholars Program (MSP) scholarship and a job as an undergraduate 
research assistant in the plant biotechnology lab. Since then I have been working in the lab for the last three-plus years. 
Dr. Yang’s MSP has provided me with a plethora of opportunities and I have truly grown into a dynamic individual 
and a horticulture professional. This program has definitely eliminated my financial burdens, thus allowing me to 
focus on my academic and volunteering and extracurricular activities. While in MSP, I have been exposed to a variety 
of research opportunities, such as IPM, plant propagation, tissue culture and micropropagation, season extension 
(greenhouse and high tunnels), and field production at our university farm. I also hold E-board positions within the 
College of Agriculture and Environmental Sciences (CAES). The MSP has opened the doors for various avenues of 
opportunities for me, for example, my 2015 and 2016 summer internship and research experience for undergraduates. 
 
49 
Developing Tissue Culture Techniques for Mass Propagation of Hops (Humulus lupulus) Planting Material. I. 
Watson*, T. Patrick, and L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 23806.  

Clean material is essential for starting plants in vegetative propagation. Virginia growers interested in starting 
hops (H. lupulus) nurseries to supply local farms who want to grow the crop will require the support of university 
research and extension specialists to develop skills and build infrastructure for producing clean certified planting 
material. This is particularly important in hops, a species that has been shown to be susceptible to a number of viruses 
and to systemic infection by downy mildew (Pseudoperonospora humuli). In this project we are working to develop 
protocols and identify ideal conditions for mass propagation of hops explants. Initial results show that field-sourced 
explants carry a heavy load of microbial contaminants and are difficult to sterilize. Even after a variation to the 
traditional, two-step, bleach-ethanol sanitation protocol, we still saw >90% contamination. We are currently exploring 
alternative sterilization approaches coupled with the use of greenhouse-sourced material, and we will report on our 
findings based on these new methods. 
 
50 
An Alternative Approach for Generating Propagation Material in Hops (Humulus lupulus). I. Mitchell*, I. 
Watson, and L. K. Rutto; Agricultural Research Station, Virginia State University, Petersburg, VA 23806.  

Small hop yards traditionally use rhizomes as the main source of propagation material. In this approach, 
farmers either purchase or excavate rhizomes from their own yards. This method, though effective, poses challenges 
including non-uniform crop establishment and transfer of soil borne pathogens between and within yards. In this study, 
we examined rooting of stem cuttings as an alternative method for generating large volumes of relatively clean planting 
material in a short time. Two node cuttings obtained from 1-year old Cascade, Newport, Saaz, Zeus, Chinook, and 
Nugget plants growing at VSU Randolph Farm were rooted in 72-cell trays filed with vermiculite. The experimental 
design consisted of +/- hormone (0.31% IBA) treatments (3 trays each) with blocks of 12 cuttings per variety 
distributed randomly within each tray. Data on survival, rooting, and root length were collected after 14 days. Survival 
and rooting were highest without the hormone in all varieties. Survival was significantly higher is Saaz and Chinook, 
while rooting was higher in Newport, Chinook, and Nugget, and lowest in Cascade. However, a great variation in root 
mass was observed among and within varieties. In a second experiment, Cascade, Nugget, and Zeus cuttings treated 
with hormone at a lower concentration (0.1% IBA) had higher and more uniform rooting compared to non-treated 
cuttings. We conclude that rooting hop cuttings in the presence of 0.1% IBA can aid in mass production of hops 
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planting material. Retaining one or two leaves on the cutting was also observed to improve survival and to accelerate 
root formation.  
 
51 
Cilantro/Coriander as an Alternative, Sustainable Crop for Small Farmers. J. Berkomah*, C. Kim, A. Hamama, 
and H. Bhardwaj, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

We aim to facilitate local production of cilantro (Coriandrum sativum) to meet local consumer demand for 
leafy stage (cilantro) and food industry demand for seed stage coriander. Coriander planted in December of 2015 
produced 2217 kg/ha cilantro at harvest (April 12, 2016). Differences in cilantro yield among three cultivars (Santo, 
Santo-Monogerm, and Marino) were not significant. However, 37.5 cm row spacing significantly out-yielded 75 cm 
row spacing (7731 vs. 3231 kg/ha, respectively).  Mean seed yield from this planting was 1292 kg/ha with Santo and 
Santo-Monogerm out-yielding Marino (1745, 1154, and 918 kg/ha, respectively). Our results demonstrate that fall 
planting in Virginia could provide cilantro early in the succeeding year. Mean yields of cilantro and coriander, 
following a planting on May 26, 2016, were 5480 and 1282 kg/ha, respectively. Differences in cilantro yield for 2016 
were not significant, but Marino had significantly lower seed yield as compared with Santo and Santo-Monogerm: 
974, 1435, and 1434 kg/ha, respectively. Concentrations of protein, iron, copper, and zinc in cilantro produced in 
Virginia were 16.9%, 97.3 ppm, 129 ppm, and 28 ppm, respectively, with varietal and row-spacing differences 
significant only for iron. Evaluation of anti-oxidant and phenolic concentrations are on-going. Additional studies 
related to food safety indicate that cilantro produced under greenhouse conditions had the lowest counts of total aerobic 
mesophylls, coliforms, mold, and yeast as compared to three samples purchased from local grocery stores. 
 
52 
Characterization of Genomic Region of a Soybean Salt Tolerance Gene, GmST1, and its Putative Promoter 
Uncovers an Alternative Gene Arrangement. K. Jones*, G.L. Jiang, and S. Ren, Agricultural Research Station, 
Virginia State University, Petersburg, VA 23806. 

Abiotic stresses, including high soil salinity, significantly reduce crop yields worldwide. Salt tolerance in 
plants is a complex trait regulated by multiple mechanisms. Understanding the mechanisms and dissecting the 
components of their regulatory pathways will provide new insights, leading to novel strategies for the improvement 
of salt tolerance in crops that hold economic importance. Previously, we demonstrated that GmST1, soybean salt 
tolerance 1, exhibited strong tolerance to salt stress in transgenic Arabidopsis lines. Bioinformatics analysis of the 
GmST1 genomic region indicated that GmST1 belongs to a 3-prime part of Glyma.03g171600 gene in the current 
soybean genome annotation version. To determine genome structure at the GmST1 site, comparative RT-PCR analyses 
around the Glyma.03g171600 genomic region were conducted, and the results demonstrated that GmST1 may serve 
as an intact gene in soybean. Additionally, unlike Glyma.03g171600, which was not expressed in leaves, GmST1 was 
strongly induced by salt treatment in leaf tissues. Analysis of its putative promoter region identified a TATA box at a 
position close to the GmST1 start codon, and ABRE and DRE cis-acting elements at about 1kb upstream of the GmST1 
gene. Putative promoter sequence of GmST1 was cloned from both soybean salt tolerant and susceptible varieties. The 
promoter-reporter construct was engineered into binary vector pCBK05 using a GFP reporter gene. The obtained 
construct will be transformed into Arabidopsis through dipping method. The promoter activity will be examined by 
monitoring GFP expression using a UVP imaging system.      
 
53 
Molecular Analysis to Explore the Ecological Diversity of Arbuscular Mycorrhizal Fungi in the Marsh Grasses. 
L. C. Crawford*, Department of Biology; L. K. Chintapenta, V. Kalavacharla, and G. Ozbay, Department of 
Agriculture and Natural Resources, Delaware State University, Dover DE 19901. 

Arbuscular Mycorrhizal Fungi (AMF) are widely present in the roots of various plants forming symbiotic 
associations and ensuring efficient uptake of nutrients to its host plant, even under stress conditions. With global 
climate change, drought and salinity being the major reasons for worldwide crop loss, food production is more 
challenging. Studies report that mycorrhizal fungi have a significant role in improving sustainable agriculture as they 
help plants easily adapt to the negative impacts of climate change, reducing agricultural losses. This research aims to 
explore the diversity and abundance of AMF species from the invasive (Phragmites australis) and native (Spartina 
alterniflora) marsh grass species of the Blackbird Creek Marsh in Delaware. Soil and root samples from various 
seasons were collected, genomic DNA was isolated and nested PCR was performed. Most of the AMF species 
identified in this study are identified as members of the Glomeraceae family. AMF species were absent in the soil 
samples confirming that the AMF species in the marsh grass roots are endosymbionts. Real time PCR is being 
performed to study the abundance of these fungi within seasons. The study outcome will explore if there are any 
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unique AMF species that are present only in invasive grasses helping in their survival. The future focus of this research 
is aimed to induce salt stress in Spartina alterniflora while treating it with AMF spores and studying the recovery rate 
of the plants from salt stress. 
 
54 
Chicken Manure and Biochar for Growing Tomato. L.J. Nkuwi*, G.F. Antonious, and E.T. Turley, College of 
Agriculture, Food Science, and Sustainable Systems, Division of Environmental Studies, Kentucky State University, 
Frankfort, KY 40601, USA 

An increase of organic waste originated from humans and productive activities is a continuous concern. 
Waste application to soil is proposed as a solution to the disposal problem. Because of the rapid growth in the poultry 
industry, significant chicken manure (CM) and municipal sewage sludge (SS) generation will become available in 
increasing quantities. A field trial area was established in Fayette County for gowing tomatoes using low-cost 
fertilizers. Tomato (Lycopersicon esculentum var. Mountain spring) seedlings of 52 days old were planted in 30’ × 
144’ beds of freshly tilled soil at eight inch row spacing on June, 2016. The entire study area contained 30 plots ( 3 
replicates × 10 treatments). Each bed was divided into three replicates in a randomized complete block design (RCBD) 
with the following 10 treatments: 1) control (no-mulch untreated soil); 2) sewage sludge; 3) horse manure; and 4) 
chicken manure; and 5) yard waste compost. Each of the 5 treatments was also mixed with 1% bichar to make a total 
of 10 treatments. Results revealed that yields obtained from CM and CM mixed with biochar were highest, whereas, 
yield obtained from yard waste compost was lowest compared to other soil treatments. Accordingly, recycling CM 
waste for use as a low-cost fertilizer resulted in a positive effect on the growth and yield of tomatoes.  
 
55 
Evaluation of Potential Pathogenic Bacteria in Spices from Local Stores in Kentucky.  
A. Kisanga*, S.V. Patel, and A.M. Topè, Div. of Food & Animal Science, College of Agriculture, Food Science and 
Sustainable Systems (CAFSSS), Kentucky State University, Frankfort, KY, 40601. 

The world spice and herb market is valued around US$4 billion and is expected to exceed US$6.5 billion per 
year. While most dried foods are at low risk for causing food-borne illnesses, herbs and spices can harbor 
microorganisms. Worldwide, between 1973 and 2010, contaminated spices were responsible for 14 foodborne 
outbreaks. The American Chemical Society reported bacterial counts in the order of 102 and 107 cfu/g in certain 
commercial spices. In order to retain their flavors, they are usually processed at low temperature, creating conducive 
conditions for microorganisms to survive or multiply. In the current study, using selective and differential media and 
petrifilms, a comparative evaluation of bacterial contamination due to Enterobacteriaceae, E. coli, Listeria and 
Salmonella in five frequently used household spices was carried out and the antimicrobial susceptibility of the isolates 
was tested against 14 antibiotics using Kirby-Bauer diffusion assay. Eight different brands of spices (n=46) were 
sampled from local grocery stores which included 12 whole and 34 powdered varieties. The isolated individual 
colonies were identified using differential biochemical profiling with the API E 20 system. Approximately 45% of the 
samples were detected to be contaminated with Enterobacteriaceae. No E.coli, Listeria or Salmonella were detected 
in any samples. Stenotrophomonas maltophilia, was most frequently detected (28% of the tested samples). Powdered 
chili peppers and whole black peppers were more prone to contamination than other spices. Nearly 14% of the isolates 
were resistant to at least three antibiotics, indicating the possibility of consumers’ exposure to multiple drug resistant 
bacteria.  
 
56 
Reduction of Salmonella in Ground Chicken Using a Bacteriophage. A. Grant*, S. Parveen, J. Schwarz, and F. 
Hashem, Department of Agriculture, Food, and Resource Sciences, University of Maryland Eastern Shore, Princess 
Anne, MD 21852; and B. Vimini, Perdue Foods, LLC, Salisbury, MD 21801. 

In the United States, Salmonella is the number one cause of foodborne illness that results in hospitalization 
and/or death and causes approximately $365 million in direct annual medical costs.  The goal of this study was to 
ascertain the effectiveness of a Salmonella specific, FDA approved bacteriophage during ground chicken production.  
The different applications of the bacteriophage focused on: water source, different Salmonella serotypes, and time. 
Salmonella free boneless-skinless chicken legs and thighs were inoculated with 4.0 Log CFU/cm2 of either a cocktail 
of three Salmonella isolated from ground chicken or a cocktail of three Salmonella strains not isolated from ground 
chicken.  The bacteriophage was spread onto the chicken using sterile tap or filtered water for 30 minutes or 8 hours.  
Salmonella was recovered using standard plating method.  Greater Salmonella reduction was observed when the 
bacteriophage was diluted in sterile tap water than in sterile filtered water: 0.39 Log CFU/cm2 and 0.23 Log CFU/cm2 
reduction after 30 minutes, respectively (p < 0.05).  The non-ground chicken isolates showed reductions of 0.71 Log 
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CFU/cm2 and 0.90 Log CFU/cm2 after 30 minutes and 8 hours, respectively (p < 0.05).  The ground chicken isolates 
were less sensitive to the bacteriophage: 0.39 Log CFU/cm2 and 0.67 Log CFU/cm2 reductions after 30 minutes and 
8 hours, respectively (p < 0.05).  In conclusion, bacteriophage reductions depended on the water used to dilute the 
bacteriophage, Salmonella’s susceptibility to the bacteriophage, and treatment time.  Bacteriophage therapy is an 
alternative strategy to reducing Salmonella during poultry processing. 
 
57 
Survivability of Escherichia coli in Powdered Whole Goat Milk during Two Months Storage. B.I. Davis*, A.K. 
Mahapatra, and Y.W. Park, Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030. 

Powdered milk is characterized by having low water activity (aw), extended shelf life, and may be considered 
as microbiologically safe. However, if the possible contamination rate is high, some cells could survive causing 
concerns over food safety. The objective of this study was to assess the survival of Escherichia coli in powdered goat 
milk (PGM) during two months storage at two different temperatures (4 and 22 oC). Three lots of commercial whole 
goat milk powder products were purchased from a local retail store at Warner Robins, GA, and divided into half 
amounts each for control and E. coli treated groups before the storage experiment. Ten grams of PGM samples were 
inoculated with 50 μL of E. coli K12. Control samples without inoculation of the pathogens were stored for 0 and 2 
months. Samples were analyzed by plating, in duplicate, serially diluted samples on 3M Petrifilm EC (3M Center, St. 
Paul, MN). Colonies were counted after 48 h incubation at 37 oC. Initial inoculation rate was at least 8 log CFU/g for 
each sample. The experimental PGM showed 4.68 log CFU/g E. coli present in samples. E. coli counts in PGM 
samples were not affected by batch and temperature effects. However, mean E. coli counts of 4 and 22 oC at 0 and 2 
months storage were 4.94, 3.11; and 4.42, 2.11 CFU/g, respectively, indicating E. coli counts significantly decreased 
during 2 months storage. It was concluded that survival of E. coli decreased as storage time increased. 
 
58 
Impact of Processing on Antioxidant Potential of Black Beans. C. Blasingame*, S. Willis, L. Shackelford, L. T. 
Walker, and M. Verghese, Department of Food and Animal Sciences, Alabama Agricultural and Mechanical 
University, Huntsville, AL 35762. 

Black beans (Phaseolus vulgaris) have been consumed as a major part of diet for centuries by several 
different cultures. Research suggests that high fiber and antioxidant potential could allow black beans to have added 
functionality in reducing risk of chronic diseases. The greatest concentration of antioxidants in black beans is located 
in the seed coat and may possibly be affected by different processing methods. Black beans cannot be consumed raw, 
therefore, objectives of this study were to evaluate antioxidant activity, as well as carbohydrate and lipid metabolizing 
enzyme inhibition of raw, soaked, toasted, and cooked black beans. Total phenolic content (TPC), total flavonoid 
content (TFC), free radical scavenging activity by 1,1-diphenyl-2-picryhydrazyl (DPPH), ferric reducing antioxidant 
Power (FRAP), oxygen radical absorbance capacity (ORAC), nitric oxide radical scavenging (NORS), and Trolox 
equivalent antioxidant capacity (TEAC) were evaluated, as well as inhibitory effect on α-glucosidase, α-amylase, and 
lipase. The highest phenolic content was observed among the soaked beans (2.97 mg GAE/g) followed by the cooked 
beans (2.07 mg GAE/g). Soaked beans also demonstrated the highest TFC (1.48 mg CAT/g) followed by cooked beans 
(1.08 mg CAT/g). Highest FRAP value was seen in the soaked beans (1.08 mM Fe2+/g) followed by cooked beans 
(0.71 mM Fe2+/g). Cooked beans showed the highest Trolox equivalence (7.32 μmol TE/g) and demonstrated highest 
DPPH inhibition at 90 minutes (79.56%). Results of this study suggest that processing of black beans does not 
negatively affect functionality of black beans, but may instead help improve antioxidant potential.  
 
59 
An Investigation of Food Intake Patterns of Adolescents Ages 13 to 19 in Madison County, Alabama. C. 
Holden*, J. Patterson, L. T. Walker, and M. Verghese, Nutritional Biochemistry Lab, Department of Food & Animal 
Science, Alabama A&M University, Normal, AL 35762. 

As of 2015, the state of Alabama ranked as the second highest obese state, with a prevalence of obesity at 
35.6%. A diet rich in fruits, vegetables, and low-fat or fat-free dairy products is considered healthy for adolescents, 
and may be used to combat obesity. This study examined dietary patterns and medical histories of African-American, 
Asian, and Caucasian adolescents (ages 13-19 years) in Madison County, Alabama. A Food Intake Survey was 
administered to participants (n=406) to determine food intake habits of milk, grains, vegetables, proteins and fruits. 
Select questions were derived from the National Institute of Health Dietary Health Questionnaire (DHQ). Results 
showed highest frequency of consumption of milk to be 3 to 4 times a week, and showed significant differences (p < 
0.05) in milk consumption rates between Caucasians (5.5 oz/d) and African-Americans (0.5 oz/d). Overall, average 
rate of consumption for fruit juice was 6 oz/d; breads 1.5 slices/d; protein 10 oz/d; and snacks 3 cups/d. The prevalence 
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of diabetes, heart disease, high blood pressure or high cholesterol in each participant was less than 1%. Participants 
reported a lower prevalence of high blood pressure (25%), high cholesterol (38%), and diabetes (14%) in their mothers 
compared to their fathers (49%, 52% and 30%). Results suggested that adolescents have poor food intake habits 
compared to U.S. Government’s recommendation. The development of food products incorporating significant daily 
servings of fruits, vegetables, and milk are suggested to combat the poor eating habits observed, and may serve in the 
prevention of adolescent obesity. 
 
60 
Using Antigen-Antibody Binding Kinetic Parameters to Characterize Salmonella enterica Serovars. D. 
Bhandari*, Department of Agricultural and Environmental Sciences; and F. Chen, Department of Family and 
Consumer Sciences, Tennessee State University, Nashville, TN 37209. 

Salmonella is a major cause of infectious enteritis worldwide. This pathogen is often associated with 
contaminated raw poultry and fresh produce products.  Traditionally, Salmonella strains are classified into serovars 
based on varieties of O and H surface antigens.  In this study, we analyzed H surface antigens using a panel of anti-
flagellin monoclonal antibodies and compared the binding kinetic parameters among Salmonella enterica serovars.  
For this work, an automated Surface Plasmon Resonance (SPR) biosensor was developed to characterize the kinetics 
of monoclonal antibody-antigen reactions. Antibodies specific to flagellin was immobilized on a dextran matrix 
attached to the sensor surface. The interaction of antibodies with the Salmonella flagellin in solution was monitored 
in real time.  Control of the amount of immobilized ligand and reusable sensor surfaces permitted the comparison of 
different monoclonal antibodies reacting with flagellin under almost identical conditions. Differences in affinity and 
reaction rates were derived from the association and dissociation curves. The calculated association rate constants 
(Ka) for flagellin from ten Salmonella strains ranged from 9.8 × 104 to 1.5 × 107 M−1 s−1 and the calculated dissociation 
rate constants (Kd) were in the range of 2.3 × 10−4 s−1 to 6.2 × 10−2 s−1.  This study showed the possibility of using 
anti-flagellin monoclonal antibodies as recognition elements in the SPR biosensor for subtyping and rapid detection 
of Salmonella. This detection method could help identify contaminated food sources and, thereby, prevent foodborne 
diseases. 
 
61 
Investigating the Survival of Salmonella spp. in Unpasteurized Apple Juice Sold at Juice Bars.  
D. Mack, Jr.*, S. Hale, A. Woods, M. Daniel, J. Boateng, L. Kassama, and A. Jackson-Davis, Department of Food 
and Animal Sciences, Alabama Agricultural and Mechanical University, Normal, AL 35762; and A. Mendonca, 
Department of Food Science and Human Nutrition, Iowa State University, Ames, IA 50011.  
            Despite the documented survival of foodborne pathogens in unpasteurized apple juice, in addition to the 
foodborne outbreaks related to this category of products, this product continues to have a loyal consumer base. Because 
unpasteurized juice products retain the vitamins and minerals when compared to pasteurized juice products, the 
products are more desirable to consumers. Although popular, these products can be especially harmful for 
immunocompromised populations. Therefore, the objective of this study was to evaluate the survival of Salmonella 
spp. in unpasteurized juice sold at two different juice bars. Unpasteurized apple juice was purchased. Controls 
consisted of two pasteurized brands purchased at local retailers. Apple juice samples were inoculated with Salmonella 
spp. at 108 CFU/g and stored at 4°C and 23°C. Pathogen survival was monitored at days 0 (0, 6, and 12 hr), 1, 3, 7, 
14. Pathogen survival was determined by spread plating method on xylose lysine deoxycholate agar and incubated at 
37°C for 24 hr. Results indicated that Salmonella spp. survival was higher in unpasteurized juice when compared to 
pasteurized juice.  Additional research is needed to evaluate ways to control pathogenic growth in apple juice produced 
at juice bars.   
 
62 
Antioxidant Potential of Allspice. E. Onwasigwe*, H. M Reid, C. Holden, L. Smith, R. Sunkara, L. Shackelford, M. 
McCollum, S. Willis, L.T. Walker, and M. Verghese, Nutritional Biochemistry and Carcinogenesis Laboratory, 
Department of Food and Animal Sciences, Alabama A&M University, Normal, AL 35762. 

Oxidative stress is the production of excessive amounts of reactive oxygen species and diminished presence 
of antioxidants to stabilize them.  Antioxidants can be found in spices which may play a significant role in preventing 
cell death.  Allspice is a dried unripe berry obtained from the Pimenta dioica plant that may have such potential.  The 
objective of this study was to determine the total phenolic, flavonoid content, and antioxidant capacity of allspice 
using selected assays such as 1,1-diphenyl-2-picrylhydrazyl (DPPH), Ferric Reducing Antioxidant Potential (FRAP), 
and Trolox Equivalent Antioxidant Capacity (TEAC).  Total phenolic and flavonoid contents of allspice were 
determined on water and methanol extracts.  A comparison of antioxidant activity of both extracts of allspice was 
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conducted using the different colorimetric assays (DPPH, TEAC, and FRAP).  All assays were performed in 
triplicates. Total phenolic content (GAE/100g) in both methanol and water extracts was 728.4±137.5 and 678.3±141.1. 
Total flavonoid content (mgCE/100g) in methanol and water extracts was 595.31±51.77 and 255.99±9.89. The IC50 
(DPPH assay) concentration for water and methanol extracts was 52.5mg/ml and 48.96mg/ml. There was no 
significant difference between the total phenolic content, FRAP, IC50 and TEAC, and ABTS radical scavenging 
ability showed no significant difference in water and methanol extracts of allspice, but the flavonoid content of 
methanol extracts was higher compared to water extracts of allspice. This study reveals that consumption of allspice 
may show beneficial effects in the prevention of chronic diseases due to its antioxidant activity. Utilization of allspice 
in food products may provide additional functional properties. 
 
63 
Bioactive Nucleotides in Barley and Other Cereal Grains.  E. Idehen*, Y. Zhu, and S. Sang, Laboratory for 
Functional Foods and Human Health, Center for Excellence in Post-Harvest Technologies, North Carolina 
Agricultural and Technical State University, North Carolina Research Campus, Kannapolis, NC 28081. 

The consumption of whole grain has been encouraged due to its health promoting and disease prevention 
benefits. These benefits have largely been credited to the presence of fiber in whole grains in large quantity. However, 
it is now widely believed that the actions of fiber alone do not explain the observed health benefits associated with the 
consumption of whole grains. Whole grain contains other bioactive compounds in abundance which may contribute 
to its health benefits. This has led to more research on other bioactive components of cereals, particularly the 
phytochemical constituent of grains grown across the world. While the phytochemical components of major cereal 
grains have been studied in detail, phytochemicals in barley have not received the same attention. Researchers 
therefore conducted a systematic study to identify, establish a chemical profile, and quantify the major phytochemicals 
in barley. This study is the first to separate and identify nucleosides in barley grains and cereal in general. We purified 
eight nucleotides from the butanol fraction of barley using chromatographic techniques and identified their structures 
with NMR. We also quantified the nucleotides in barley using HPLC with ECD and UV detectors. These results are 
important in promoting the consumption of barley as a health promoting cereal with bioactive compounds.  
 
64 
Study of the Microbiome in Catfish Fillet Using the Natural Preservatives. G. Accumanno*, and J. Lee, College 
of Agriculture and Related Sciences, Human Ecology Department, Food Science Program, Delaware State University, 
Dover, DE 19901. 

Catfish (Ictalurus Punctatus) is one of the most popular fish consumed in the U.S. However, microbial 
spoilage associated with Specific Spoilage Organisms (SSO’s) accounts for the reduction of shelf life of catfish 
products and it gives significant economic losses. There have been studies done on preventing catfish spoilage using 
a traditional process, but very few on using natural preservatives. With consumers’ health concerns about using harsh 
chemical additives and antibiotics, natural preservatives can be suggested as a safer, alternative solution to prevent 
microbial spoilage. In order to understand the communities of organisms from fish products and how they interact 
with one another under the treatments, the data was generated using a high throughput DNA sequencing platform. The 
methods of this study include treating catfish fillets with natural preservatives and a weak acid. During the catfish 
storage, bacterial samples were retrieved and then DNA libraries were prepared for Illumina Next-Generation 
Sequencing. Data was then analyzed using a bioinformatics pipeline. The results showed alpha and beta diversity of 
microbiome from catfish and that particular SSO’s are susceptible to the preservatives and weak acid. Through 
identifying the microbiome of catfish treated with natural preservatives, the effective model in preventing fish spoilage 
could be suggested for extending the shelf life. 
 
65 
Combined Efficacy of Lemongrass Oil and UV-Light in Inactivating Escherichia coli O157:H7 on Goat Meat. 
H. L. Degala*, A. K. Mahapatra, and G. Kannan, Food Engineering Laboratory, Agricultural Research Station, Fort 
Valley State University, Fort Valley, GA 31030. 

Nonthermal technologies are in demand in the meat industry due to their ability to inactivate foodborne 
pathogens at ambient temperatures. Several nonthermal processes have been used to inactivate Escherichia coli 
O157:H7 on meat surfaces. However, required higher intensities might alter sensitive characteristics of meat. Thus, 
combining various nonthermal technologies seems to be an alternative for inactivation of foodborne pathogens. UV-
light (UV-C) is a potential source for eliminating pathogens while preserving the quality of foods, but its inefficiency 
in penetrating through solid foods might result in a lower log reduction of pathogens in meat, making it necessary to 
look at synergistic methods. One such alternative is essential oils, known for their antimicrobial, antifungal and 
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antioxidant properties. Lemongrass oil would be an ideal alternative that could serve the purpose. The objective of 
this study was, therefore, to determine the efficacy of UV-C, lemongrass oil, and their combination on Escherichia 
coli O157:H7 inoculated goat meat. Lemongrass oil at 0.25%, 0.5%, and 1% concentrations (w/v), and an energy dose 
of 0.2-2.4 mJ cm-2 of UV-C were used to treat goat meat for 2, 4, 6, 8, 10, and 12 min. Top surface of lemongrass oil 
treated goat meat samples were treated with UV-light for combination treatments. The results indicated a significant 
reduction of Escherichia coli O157:H7 with the combination treatment compared to UV-C alone, with no significant 
effect on the color and texture of goat meat. Although the combination seems to be a better option, further studies are 
required to validate hurdle mechanisms. 
 
66 
The Effect of Growth Stage on the Growth Kinetics of Salmonella Typhimurium DT104.   
J. L. Hawkins*, Dept. of Agriculture, Food and Resource Sciences; T. P. Oscar, USDA/ARS Chemical Residue and 
Predictive Microbiology Research Unit; J. G. Schwarz and S. Parveen, Dept. of Agriculture, Food and Resource, 
University of Maryland Eastern Shore, Princess Anne, MD 21853; and B. Vimini, Perdue Farms Inc. Salisbury, MD 
21802. 

Salmonella, a food safety concern, is capable of surviving in the intestine of chicken for extended periods of 
time.  There is limited information available about the growth of Salmonella in food model systems at various growth 
phases (lag, log, stationary, death and long-term survival phase).  The objective of this study was to investigate the 
effect of the previous growth stage of Salmonella on the subsequent growth in brain heart infusion broth (BHIB) and 
ground chicken extract (GCE).  To accomplish this objective, BHIB and GCE were inoculated with a single strain of 
Salmonella Typhiumrium DT104 (4 log CFU/mL) from cultures in the log (9 H), stationary (24 H and 48 H) and long-
term survival phase (720 H).  Data for growth of Salmonella at 37°C was fitted to the Baranyi model to determine lag 
time (λ), specific growth rate (µmax), and maximum population density (Ymax).  The λ of Salmonella increased (P < 
0.05) as the age of the culture increased.  The growth media and age of the culture had significant effects on Ymax and 
µmax with BHIB having a higher (P < 0.05) Ymax compared to GCE (9.13 versus 8.77 log CFU/mL, respectively).  The 
umax at 24 H (1.14 h-1) was higher (P < 0.05) than at 720 H (1.03 h-1) in both growth conditions. The methods analyzed 
in this study can be used to develop growth models of foodborne pathogens more accurately to better ensure the safety 
of poultry and poultry products. 
 
67 
The Use of Muscadine Grape Pomace to Suppress Colon Cancer in Fisher 344 Male Rats. 
 J. Alexander*, J. Boateng, A. Ananga, V. Tsolova, Center for Viticulture and Small Fruit Research, College of 
Agriculture and Food Science; and A. Ananga, Food Science Program, College of Agriculture and Food Sciences, 
Florida A&M University, Tallahassee, FL 32307. 

Muscadine grapes contain unique phytochemical constituents compared with other grapes and are potentially 
a source for novel compounds with antitumor activities. Several studies have reported high polyphenol content of 
muscadine grapes; however, little research has been done to evaluate the bioactivities of phenolic compounds in major 
cultivars. The objective of this study is to evaluate the effect of extracts from muscadine grape pomace on 
azoxymethane (AOM)–induced aberrant crypt foci (ACF) in Fisher 344 male rats. Three cultivars of muscadine 
(Carlos, Noble, and Supreme) are being assessed in this study.  After a 1-week acclimatization period, 40 rats are 
randomly assigned to 5 groups, control (C) receiving AIN-93G diet; groups P, B, and S receiving the treatment diets 
consisting of C+20% levels of grape pomace extracts. Rats in the fifth group serve as negative control. At 7 and 8 
weeks of age, all rats, except the negative controls, receive subcutaneous injection of AOM at 16 mg/kg body weight. 
Rats are euthanized at 17 weeks of age by CO2 asphyxiation. ACF are measured in rats fed C, P, B and S to determine 
if the extracts from muscadine grape pomace can reduce AOM-induced aberrant crypt foci (preneoplastic marker) in 
F344 male rats. This study will report on advancements in colon cancer chemopreventive and anticancer efficacy of 
grape pomace extract. 
 
68 
Anti-cancer Effects and Molecular Mechanisms of Phytochemicals in Breast Cancer Cells.  X. Wang*, and H. 
Si.  Laboratory of Molecular Nutrition, Department of Family and Consumer Sciences, College of Agriculture, Human 
and Natural Sciences, Tennessee State University, Nashville, TN 37209. 

Breast cancer was the number one cancer of women in 2015 and there were more than 2.8 million women 
with a history of breast cancer in the U.S.  Phytochemicals have been brought to attention to prevent/treat cancer 
because they have less adverse effects. In this present study, we screened 12 phytochemicals using a cell proliferation 
assay and investigated possible molecular mechanisms by immunoblotting assays in two classic breast cancer research 
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cell lines, MCF-7 cells and MDA-MB-231 cells. Our results showed that luteolin (L), myricetin (M) and curcumin 
(C) dose-dependently inhibited breast cancer cells proliferation in these two cell lines. Luteolin was the best in 
inhibiting cells growth at relative low concentrations comparing to C and M that L reduced 50% MDA-MB-231 cells 
growth at 40µM. We also found that MCF-7 cells required higher concentrations of these phytochemicals for 
suppressing cell growth compared to MDA-MB-231 cells. It is exciting to note that working concentrations of L had 
no adverse effects on inhuman normal endothelial cells. Our results showed that L increased the protein expression of 
tumor suppressor p53 and suppressed protein expression of nuclear factor-κB p65, two key modulators in breast cancer 
development. We also found that combinations of low concentrations of L and C synergistically inhibited breast cancer 
cell growth while individual L or C had no inhibitory effect at the same concentration. These findings are providing 
the foundation that consumption of several foods with high phytochemical content may prevent or treat breast cancer 
in humans. 
 
69 
Meat Quality and Fatty Acid Profile of Two Hair Sheep Breeds Fed Concentrate Diet. A. Olajide*, and A. B. 
Yousuf, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

The differences in meat quality and fatty acid profile of two hair sheep breeds were studied. Sixteen growing 
intact ram lambs, eight each of the Barbados Blackbelly and Saint Croix breeds, were reared indoors and fed Virginia 
State University’s complete, growing ram lamb diets. At the end of the experiment, which lasted 90 days, four rams 
from each breed were harvested and analyzed for meat quality and fatty acid profile. Meat quality was assessed on 
muscle longissimus thoracis et lumborum (LL) for temperature and pH profiles, instrumental color measurement (CIE 
L*, a*, b*), water-holding capacity (WHC), thawing loss, cooking loss, Warner Bratzler shear force (WBSF), and 
chemical composition. Breed had no effect on WHC or thawing loss nor on the meat quality characteristics of the LL 
samples. There was also no difference between the breeds in terms of the chemical composition and fatty acid profiles. 
This study confirms that other environmental variables such as feed conversion efficiency, parasite resistance and/or 
resilience, and their interaction with breed types needs to be looked into for making breed selection. 
 
70 
Comparison of Malting and Brewing Characteristics of Different Cereal Grains. A. Thomas*, M. K. Kering, and 
L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Growing demand for craft beers in Virginia has led to a proliferation of small-scale brewing companies. This 
has, in turn, led to an increase in demand for barley, the commonly used cereal for brewing, even as the available land 
area with good agricultural potential remains the same or is reduced due to competition for land by other enterprises, 
like real estate. Coupled with changing and unpredictable rainfall patterns and increased drought conditions, there is 
need to seek drought tolerant, maltable cereals as alternatives to barley. In this study, we evaluated four cereal grains 
to determine their malting characteristics: finger millet (Eleusine coracana), foxtail millet (Setaria italica), red wheat 
(Triticum aestivum), and hulless and thoroughbred barley (Hordeum vulgare). Malting consisted of steeping 500 g 
samples (3 reps) in aerated tap-water for 8hrs before draining and resting for another 8hrs, with the cycle repeated 
over 48hrs. The fully imbibed seeds were then germinated at 18oC (90-100% relative humidity) until the radicle was 
the length of the kernel (4-5 days). Thereafter, the grain was dried to 4-6% moisture content then submitted to the lab 
for analysis. Results show that the millets have only about a third the diastatic power of hulless barley and red wheat 
and a quarter of that of thoroughbred barley. However, they have no β-glucan and are excellent sources of free amino 
nitrogen. This means that they can be blended with barley malt to reduce wort viscosity and as sources of yeast 
extractable protein.  
 
71 
Physicochemical, Nutritional, Antioxidant, and Anticancer Properties of 14 Virginia-grown Sweet Potato 
Varieties. A. Cartier*, J. Woods, E. Sismour, J. Allen, E. Ford, R. A. Siddiqui, and Y. Xu, Agricultural Research 
Station; and L. Githinji, Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806. 

Small-scale farmers in Virginia have been forced to seek high-value alternatives to tobacco as a consequence 
of economic and regulatory changes affecting the industry. Sweet potato is well-adapted to the environmental 
conditions of southern Virginia. While certain varieties are well-established, novel varieties with different flesh colors 
may help to expand the market by providing greater variety to consumers. A study is underway to evaluate and 
compare 14 sweet potato varieties for production in Virginia, but no information is available concerning the nutritional 
quality of Virginia-grown sweet potatoes. This study was conducted to characterize the physicochemical, nutritional, 
antioxidant, and anticancer properties of these 14 varieties. Moisture content varied by flesh color ranging from 60.8% 
to 82.1% and was highest in orange-flesh varieties. Carbohydrates are the major component in all varieties. Total 
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carbohydrate (TC) content varied from 81.3% to 87.3%. Starch accounted for 49.9% to 64.1% of TC, and varieties 
with lighter colored flesh appeared to have greater total starch content. Sucrose, the primary sugar in sweet potatoes 
that is responsible for sweetness, ranged from 4.7 to 16.5 g/100g. Phenolic contents and antioxidant activity differ by 
variety and flesh color. Purple-fleshed varieties exhibited significantly higher antioxidant activity than other varieties. 
A diet high in resistant starch has been reported to have beneficial effects on a variety of disease states, including 
cancer and diabetes.  Resistant starch content ranged from 0.6% to 4.3%. Investigation of anticancer properties of 
extracts from these 14 varieties are in progress. 

 
72 
Synergistic Cell Growth Inhibition and Apoptotic Activity in Pancreatic Adenocarcinoma Cells. A. Panthi*, and 
G. S. Warshamana-Greene, College of Science, Mathematics, and Engineering Technology, Department of Biological 
& Physical Sciences, South Carolina State University, Orangeburg, SC 29117. 

Obesity, type-2 diabetes, metabolic syndrome and cancer-related mortality are strongly linked outcomes of 
increased insulin levels in the blood. Insulin is attributed to higher levels of the free bioactive growth hormone, Insulin-
like growth factor 1 (IGF-1), in circulation. IGF-1 and its receptor (IGF-1r) are over expressed in many tumor types. 
In cancer cell lines these cells show a spectrum of dependency on IGF-1. Presence of IGF-1 increases cell proliferation 
as well as inhibits programmed cell death (apoptosis) of cancer cells. The inhibition clearly extends to chemotherapy-
induced apoptosis of cancer cells as reported in instances where pharmacological induction of apoptosis by inhibition 
of mammalian target of Rapamycin (mTOR) is resisted. In this study, we investigated the effects of concurrent 
targeting of IGF-1r and mTOR on cancer cell lines that show variable levels of dependency on IGF-1. We show that 
the combination of treatments synergistically inhibited cell growth and induced apoptosis. 

 
73 
Family Mealtimes and Home Environment as Measures to Assess Childhood Obesity: A Study on Families of 
Children at Head Start Programs. C. Damper*, M.D. Ravola, and P. Houston, Department of Human Sciences, 
Alcorn State University, Lorman MS 39096; and R. Maddali, Institutional Research and Assessment, Alcorn State 
University, Lorman, MS 39096. 

With fast paced lifestyles and fast food habits, the concept of having family meals together has become a day 
of the past and even a rarity. Family meal times do not begin and end at the dinner table. They begin with food planning 
and preparation. They involve family interactions, team work and fun times. When family members dine together at 
the dinner table they avoid watching television, interact with each other more, eat consciously and relish the food they 
consume. Research has found that stress, eating hurriedly, eating while watching television and eating out, all pose a 
risk for obesity. This study examined the various aspects of family mealtimes, home environment, and children’s 
anthropometrics to determine the risk for obesity. Specific factors of family mealtimes included frequency of dining 
in, type of meal, mealtime behaviors, while home environment assessment examined food habits, availability of food, 
family routines, portion sizes and screen time. Similarly, anthropometrics included height, weight, and body mass 
index. The study employed a mixed method to include assessment surveys and parent centered focus groups. The 
study sample constituted 50 parents and 50 children drawn from three head start centers under the aegis of the AJFC 
head in Southwest Mississippi. The outcomes are expected to indicate if family mealtimes and home environment 
have a bearing on the children’s Body Mass Index and also to identify risk factors for obesity. Recommendations are 
made for future research directions and inform policy to foster healthy and sustainable families.  
 
74 
Study of Microbiome in Fermented Vegetables Using the Next-Generation Sequencing. J. Savin*, and J. Lee, 
College of Agriculture and Related Sciences, Human Ecology Department, Food Science Program, Delaware State 
University, Dover, DE, 19901. 

Traditionally, fermented vegetables have been held in high regard when dealing with one’s diet. This is 
because in the process of fermentation, the microbes generally known as lactic acid bacteria (LAB) produce weak 
acids, bacteriocin, etc., while, in turn, providing various health benefits. Since fermented foods hold the ability to 
reduce certain risk for cancers, improve digestive health, and boost the immune system, among other things, it is 
valuable to investigate the quality of the fermented foods holding the highest probiotics and diversity of microbial 
communities. Sauerkraut is a fermented food that is prepared by combining shredded cabbage and sea salt, and letting 
it set for weeks. While kimchi is made with similar primary ingredients, it also utilizes radishes, scallions, and a paste 
involving fish sauce, red pepper, and garlic. For the metagenomics study of these two types of fermented foods, DNA 
libraries were prepared during storage for the next generation sequencing and compared to a richness and evenness of 
microorganisms between commercial and homemade versions. This study is the first approach to examine 
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microbiomes in U.S. kimchi and sauerkraut based on metagenomics. The data from this study will be informative to 
consumers and stakeholders in suggesting which fermented food has the highest beneficial effects to human health 
associated with gut microflora. 
 
75 
Restructuring Deboned Asian Carp Meat with the Help of Transglutaminase. J. Wilson*, L. Huang, C. Butler, 
and C. Wang, College of Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, 
KY 40601. 

Harvesting Asian carp for human consumption has been proposed as one of the tools to reduce or eliminate 
Asian carp from Kentucky waters. The process of removing intramuscular bones mechanically from Asian carp 
destroys the structure of the fish muscle, limiting the options of product forms that can be made from Asian carp meat. 
The objective of this project was to determine if transglutaminase could be used to restructure deboned Asian carp 
meat. Asian carp were deboned and ground through 5 mm screen by a commercial fish processor. Samples of the meat 
(200g each) were mixed manually with 0, 0.25, 0.5, 1 or 2% of transglutaminase enzyme, wrapped in plastic film and 
then formed into cylinders with a diameter of 3 cm. With both ends sealed, the cylinders were placed in a refrigerator 
at 4 C overnight before slices of 1 cm thickness were used for analysis.  The force required to cut through the slice 
was used as the indicator of the strength of the reconstructed meat. The slices were weighed before and after boiling 
at 100°C for 1 min, and the cooking loss was calculated as the weight difference divided by the initial weight expressed 
as a percent of the initial weight. The force required to cut through the meat increased, whereas the cooking loss tended 
to increase as the amount of transglutaminase increased. The results suggest that the enzyme may be used to 
reconstruct deboned Asian carp meat. 
 
76 
Ozone as a Potential Disinfectant for Oryzaephilus mercator. K. Kern*, B. Amoah and R. Mahroof, College of 
Science, Mathematics, and Engineering Technology, Department of Biological and Physical Sciences, South Carolina 
State University, Orangeburg, SC 29117. 

Merchant grain beetle, Orzaephilus mercator (Coleoptera: Silvanidae), is a stored product insect that 
damages durable stored commodities. There has been increased evidence for developing resistance in stored product 
insects with indiscriminate usage of phosphine fumigation commonly used to control O. mercator.  Due to resistance 
development, scientists and industrial workers are trying to find different methods of fumigation. The objective of this 
work is to test the susceptibility of O. mercator life stages to ozone gas exposed to various concentrations in a 
laboratory setting. Eggs, larvae, and adults of O. mercator were tested from 100 to 400 ppm concentrations by 
increasing 50 ppm increments. A control was maintained at regular incubator conditions. Insect stages were treated 
with or without food. A total of seven different concentrations were used and the exposure time was for one hour. Post 
treatment with ozone gas, for eggs samples were observed at six different time intervals that included 0, 24, and 48 h, 
day-4, day-7, and day-10 to record mortality.  Larvae was observed at three different time intervals which were 0, 24, 
and 48 h.  Larvae were kept until adult emergence. Treated adults were observed at the same time intervals as the 
larval stage but was not kept after the 48 h observation. In general, higher mortality was observed in stages treated 
without food and when the concentration increased mortality increased among the three life stages selected.  Delayed 
toxic effects of ozone was eminent throughout the experiment. This study further describes results obtained during the 
experiment.  
 
77 
Cost and Effectiveness of Hazard Analysis and Critical Control Point (HACCP) Program– Georgia Small Goat 
Meat Processors’ View. K. Dukes*, M. Ibrahim, N. Pattanaik, and A. K. Mahapatra, Agricultural Research Station, 
Fort Valley state University, Fort Valley, GA 31030. 

The U.S. Department of Agriculture has mandated the “Pathogen Reduction and Hazard Analysis and Critical 
Control Point” (HACCP) regulation that requires meat processing plants to be responsible for developing and 
implementing HACCP programs in their facilities. As a result, meat processing plants encounter additional cost factors 
when implementing the HACCP program, including training individuals in order to establish and maintain an effective 
HACCP program. For small and very small meat processors this may not be practical or feasible due to lack of 
financial resources, space, manpower, and the intervention technologies used by large meat processors. A survey of 
small and very small goat meat processors in Georgia was conducted in an effort to gather information on existing 
slaughter intervention methods used for pathogen reduction as part of the HACCP program. This study focused 
processors’ views on the cost and effectiveness of the HACCP program used in their plants. Meat processors’ 
willingness to adopt a new less costly and effective intervention method for pathogen control was evaluated.  
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78 
Buckwheat for Supporting Honey Bees and Production of Honey. K. Corey*, C. Kim, A. Hamama, and H. 
Bhardwaj, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

We observed extensive bee foraging in our buckwheat (Fagopyrum esculentum) cover crop fields during 
2014. Given that honey bees are extremely important in U.S. agriculture and their populations are declining, we 
conducted studies to determine the potential of buckwheat for supporting honey bees.  Honey samples were collected 
from three locations in Virginia. Honey bees at these locations foraged either on buckwheat or other plants. Buckwheat 
honey was much darker than that produced on other crops. Our specific objective was to evaluate the differences 
between buckwheat and non-buckwheat honey. Buckwheat honey contained 42, 1.7, 1.3, 0.3, and 0.5%, while honey 
from other sources contained 52, 2.0, 1.2, 0.2, and 0.7% fructose, glucose, sucrose, maltose, and melezitose, 
respectively.  Buckwheat and other honey samples contained 0.05 and 0.02 ppm Ca, 5.0 and 3.3 ppm Cu, 0.01 and 
0.01% Mg, 1.0 and 1.0 ppm Fe, 0.02 and 0.01% P, 0.02 and 0.01% S, and 1.33 and 1.00 ppm Zn, respectively. These 
results indicate that use of buckwheat as a nectar source did not negatively affect honey quality. Additional studies 
indicated that none of the honey samples were contaminated with yeast, mold, or any foodborne pathogens including 
Listeria monocytogenes, Staphylococcus aureus, Escherichia coli O157:H7, or Salmonella typhimurium. Low water 
activity from all samples indicated bacterial survival/growth in these samples would not be possible. The honey 
samples were also observed to have antimicrobial activity. Honey produced on buckwheat in northwestern Virginia 
was most effective in inhibiting four different foodborne pathogens. 
 
79 
Application of mPCR Assay for Detection of Seven Major Escherichia coli Serogroups and Associated 
Virulence Genes in Goat Milk and Feces.  M. Scott*, and S. Zeng, School of Agriculture and Applied Sciences, 
Langston University, Langston, OK 73050; and J. Bai, X. Liu, R. Ransburg, and E. Poulsen, Kansas State University, 
Manhattan, KS 66506. 

Dairy goat farming has long been a tradition worldwide and is becoming a viable sector of agriculture in the 
U.S. Although goat milk has been well regulated in the last decade, the detection of foodborne pathogens has been 
non-existent in goat milk and dairy products and thus goat milk and cheese safety cannot be ensured for American 
consumers, especially in imported raw milk and cheese. The objectives of this research project were to apply a newly 
developed multiplex PCR (mPCR) assay for the detection of E. coli serogroups and associated virulence genes in goat 
milk and feces, and to investigate their prevalence on goat farms. Milk and fecal samples were aseptically collected 
from three dairy goat farms in KS and OK. Samples were transported immediately to the laboratory on ice and cultured 
for enrichment in E. coli broth overnight. Then DNA was extracted, its concentration determined, and PCR performed 
to detect E. coli strains. Prevalence was determined as percentage of positive samples among all samples tested. 
Results demonstrated that individual goat milk from all three farms did not contain E. coli, indicating good milking 
procedure and healthy udder condition. However, all fecal samples had one or more E. coli strains of O157, O26, O45, 
O145, and the four virulence genes, stx1, stx2, eae, and ehxA with various prevalence, indicating lactating goats and 
farm environment were natural reservoirs of E. coli. Good practice in milking, farm management, and animal health 
must be enforced to eliminate contamination by E. coli.  

 
80 
A Comparative Analysis of Chia Seeds for their Germinating and Nutritive Properties.  M. Harrison*, Z. Abraha-
Eyob, and R. A. Siddiqui, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Chia (Salvia hispanica) plant, a member of the Lamiaceae (mint) family, is native to central/southern Mexico 
and Guatemala. Ground or whole chia seeds are used in South American countries for food and nutritious drinks. Chia 
seeds are rich in omega-3 fatty acids, B-vitamins, minerals, fibers, and proteins. Generally, chia seeds are small ovals 
with a diameter of approximately 1 mm and are typically black (shades of brown, gray, and black) or white (white or 
yellowish). At present several varieties of chia seed are commercially available; however, it is not known whether 
there are varietal differences in the germination properties of seeds or in the nutritive value of seeds and sprouts. We 
obtained commercially available Handy Pantry-white, Handy Pantry-mixed, and Geo-mixed varieties of chia seeds 
and further separated the mixed varieties into black and white for a comparative analysis. Among Geo-mixed and 
Handy Pantry-mixed, our data indicate that Geo seeds germinated better than the Handy Pantry varieties; black seeds 
from these varieties were superior in germination to white seeds; and Handy Pantry-white seeds were not able to 
germinate. There was no difference in ash and moisture content between black and white seeds, but black seeds from 
both varieties contained more proteins than white seeds. At present, we are analyzing the nutritive values, anti-
oxidation properties, and health benefits associated with chia seeds and sprouts. The results of our study will provide 
valuable information about this specialty crop to Virginia farmers who are interested in its small scale production.  

https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Mentha
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81 
Active Nanocomposite Packaging Films Based on Chitosan Incorporating Cellulose Nanocrystals and Grape 
Pomace Extracts. S. Willis*, K. Jordan, E. Sismour, and Y. Xu, Agricultural Research Station, Virginia State 
University, Petersburg, VA, 23806. 

Active nanocomposite packaging films were prepared by incorporating cellulose nanocrystals (CNC) and 
one of two grape pomace extracts (GPE) into chitosan polymer matrix using a solvent cast method. The mechanical 
and structural properties, water vapor permeability, thermal stability, and antioxidant activity of the films were 
evaluated. Incorporating CNC significantly (P<0.05) increased the thickness and tensile strength of the films but 
decreased their elongation at break. The lightness and color of the films were mainly influenced by the presence and 
type of GPE. Lightness significantly decreased with addition of GPE. Films incorporating Cabernet Franc (red variety) 
extract were more reddish in color, while those incorporating Viognier (white variety) extract were more yellowish. 
CNC had a great impact on the reduction of transparency and water vaper permeability values of the films, but had no 
effect on thermal stability. The films incorporating Cabernet Franc extract exhibited higher phenolic content and 
antioxidant activity.  
 
82 
Implication of Childhood Obesity and High Pro-Inflammatory Diets in South Carolinian Children: Survey and 
Sample Analysis. M. Barbour*, Q. Cross, S. Brown and A. Knowell, College of Science, Mathematics, and 
Engineering Technology, Department of Biological Sciences and 1890 Research,  South Carolina State University, 
Orangeburg, SC 29117. 

In the United States, one-third of all children are considered overweight or obese. The rise of childhood 
obesity in the U.S. is astounding due to factors such as socioeconomic status and poor nutritional choices. In South 
Carolina childhood obesity is growing at an alarming rate; the percentage of children in SC who are either overweight 
or obese is 40 percent.  The I-95 Corridor in SC is commonly referred to as the Corridor of Shame. For years, this 
region has been severely underfunded and underdeveloped contributing to a variety of problems such as poverty, lack 
of health care, poor health choices, and obesity. Childhood obesity can lead to numerous health complications in 
adulthood that includes diabetes, high-cholesterol, chronic joint pain, and cancer. The purpose of this study is to 
address the epidemic of childhood obesity in SC. If the preventable risk factor of childhood obesity is targeted, it could 
play a significant role in reducing the number of adult cancer cases. A study is being conducted to enroll South 
Carolinian children from varying degrees of rurality and backgrounds to determine if obesity and/or high-fat pro-
inflammatory diets contribute to the increased level of pro-inflammatory markers, which, in turn, contributes to long 
term chronic inflammation leading to increased adult carcinogenesis. To date, participants from three counties have 
been recruited. Interested participants must complete the screening survey which gives a brief overview of the 
candidate’s background and eating habits. Future directions include sample collection measuring the expression of 
pro-inflammatory markers.  
 
83 
CONSERVE: A Center of Excellence at the Nexus of Sustainable Water Reuse, Food, and Health. J. R. 
Haymaker*, F. M. Hashem, E. B. May, S. Parveen, M. Taabodi, C. L. White, Department of Agriculture, Food, and 
Resource Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853; M. Sharma, Environmental 
Microbial & Food Safety Lab, USDA/ARS, Beltsville, MD 20705; and A. R. Sapkota, Maryland Institute for Applied 
Environmental Health, University of Maryland College Park, MD 20742. 

Climate variability has placed a severe stress on traditional agricultural irrigation sources, such as 
groundwater and surface waters. Therefore, identification of nontraditional irrigation water (NTIW) sources has 
received increased attention. The Food Safety Modernization Act (FSMA) emphasizes the prevention of foodborne 
illness through implementing more stringent guidelines regarding the quality of irrigation water used on food crops. 
The CONSERVE (COordinating Nontraditional Sustainable watER use in Variable climatEs) project aims to 
facilitate the adoption of transformative on-farm solutions that enable the safe use of NTIW on food crops and 
effectively reduce the nation’s agricultural water challenges. The overall objectives of CONSERVE are to: 1) evaluate 
the availability (quantity and quality) of NTIW sources; 2) identify the social, behavioral, economic, and regulatory 
factors that impact the use of NTIW; 3) develop and implement next-generation on-farm water treatment technologies 
that can improve the quality of NTIW; 4) integrate the knowledge generated through our research into preeminent 
extension and outreach programs; and 5) translate the knowledge generated through our research into programs that 
will teach, train, and inspire the next generation of scientists. Our collaborative group is characterizing the chemical, 
microbial, and physical quality of NTIW sources using cutting-edge analytical techniques. We are analyzing water 
sources for chemical and physical water quality parameters; pharmaceuticals and personal care products; DNA and 
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RNA, using next-generation sequencing; indicator bacteria; and bacterial, viral, and protozoal pathogens. To date, our 
preliminary findings indicate the presence of presumptive Salmonella, Listeria monocytogenes, and shiga-toxin 
producing Escherichia coli in surface water. 
 
84 
Assessing Vulnerability to Climate Extremes in Alabama. M. Franklin*, S. Fall, and J. Essamuah–Quansah, 
Tuskegee University, Department of Agricultural & Environmental Sciences, Tuskegee, AL 36088. 

Studies have shown that in recent decades, severe weather and extreme climatic events have become more 
frequent and intense due to climate change. Events such as heat waves, cold spells, drought, and flooding cause major 
damage to natural ecosystems and human societies. Although it is a challenge to predict such events, it is possible to 
assess long-term vulnerability to climate extremes through a combination of climatic and socio-economic components. 
The benefit of combining these two indices is that it creates the opportunity to pinpoint ‘hotspot’ areas that may be 
exposed to climate change based on the frequency and intensity of extreme climatic events, infrastructure, and various 
socio-economic factors. The objective of this study is to develop a database of extreme climatic events and to measure 
long-term exposure and vulnerability to climate extremes in Alabama by incorporating climate and socio-economic 
data from 1971 to 2010. The RClimdex program will be used to compute climate extreme indices from daily 
precipitation and maximum and minimum temperature, which will then be aggregated to create a climate exposure 
sub-index. Socio-economic indicators (such as population density, minorities, and level of education) will be used to 
create a social vulnerability sub-index. The two sub-indices will be aggregated to create a unified composite index 
that depicts the vulnerability to extreme climatic events in Alabama. It is expected that the study will provide the 
knowledge needed to make informed decisions for adaptation and mitigation strategies to sustain the wellbeing of 
human societies and their environment. 
 
85 
Effects of Flooding and Elevated CO2 on Gas Exchange of Sweetbay Magnolia (Magnolia virginiana L.). B. 
Benjamin*, Z. Ning, A. Thomas, C. Smith, and A. Rankins, Urban Forestry and Natural Resources Department, 
Southern University Agricultural Research and Extension Center, Baton Rouge, LA 70813. 

The 2016 historical flood in Louisiana demonstrated an urgent need for research addressing ecophysiological 
responses of urban trees to climate change. The objectives of this study were to examine the effects of periodic flooding 
and elevated CO2 on gas exchange of sweetbay magnolia, a native bottomland hardwood species found in urban 
forests throughout the Southeastern U.S. In a greenhouse experiment, sweetbay magnolia saplings were subjected to 
a periodic flooding regime consisting of a 2-week flood period followed by a 3-week recovery period, repeated for 4 
consecutive cycles. Gas exchange data including net photosynthesis (Ps), transpiration (Tr), and stomatal conductance 
(Sc) were collected after each flood and recovery period. To test effects of elevated CO2 and flooding, measurements 
were taken at five CO2 levels (400, 500, 600, 700, and 800 μmol CO2 mol-1) at a constant light intensity. A mixed 
model multivariate repeated-measures analysis of variance (ANOVA) using the mixed procedure (PROC MIXED) 
was used for data analysis. Results indicated that flooding significantly affected the saplings by lowing Ps, Tr, and Sc. 
As CO2 concentration increased, Ps increased, whereas Tr and Sc decreased. Sweetbay magnolia saplings were able 
to recover from flooding, and their Ps, Tr, and Sc often surpassed non-flooded saplings (control group) following the 
recovery period. The research findings provide valuable information for flood tolerant species selection and post 
flooding urban forest recovery.  
 
86 
Satellite Remote Sensing Approach to Forest Management. D. Blanks*, J. Essamuah–Quansah and S. Fall, 
Department of Agricultural & Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

Forest and related ecosystems and products are important for environmental sustainability, economic vitality, 
wildlife habitats, carbon sequestration, human health, and recreation, as well as aesthetic purposes. To achieve optimal 
benefits of forest systems, there is the need for adaptive forest management. Remote sensing provides unique 
opportunity and technology to quickly monitor, collect, and analyze large volumes of forest data, including tree 
species, height, trunk and basal area, canopy density, mid-story density, shrub density, and forest functionality, over 
large areas under varied spatial and temporal scales suitable for the extraction of forestry data appropriate for the study 
and development of forest management systems. Specific research seeks to: 1) map the forest systems; 2) analyze the 
historical changes and spatial trends in forest systems; 3) assess changes in forest health; and 4) develop forest 
management systems. The research will employ the use of freely available, inexpensive optical satellite data. This will 
include high to medium resolution satellite data such as Landsat TM and NAIP imagery for the study of natural 
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community groups, individual species, and forest health. Lower resolution data such as MODIS and AVHRR will be 
used for forest phenology and health. Various digital image processing and indices including NDVI will be used to 
study various forest dynamics. Research will result in the quantification of spatial and temporal changes in forest 
systems. 
 
87 
Use of Remote Sensing and FIA Data for Modeling Aboveground Forest Biomass in Tennessee, USA. M. K. 
Giri* and B. Pokharel, Department of Agricultural and Environmental Sciences, Tennessee State University, 
Nashville, TN 37209. 

Forests are the sources of cellulosic feedstock that can be used for production of renewable energy. Mapping 
spatial distribution of woody biomass is the prerequisite for a continuous supply of feedstock for biofuel production. 
Field based inventory is costly and time consuming; thus, there is an opportunity to use remote sensing data for 
mapping biomass availability at a given time. In this project, we hypothesized that variables derived from remote 
sensing data could be important predictors while estimating biomass from pixel to landscape. Landsat 5 TM satellite 
imagery, national land cover dataset, and digital elevation model for Tennessee were acquired. Different vegetation 
indices were derived using Landsat data. Forest Inventory and Analysis (FIA) data from 2007 to 2011 were used to 
calculate plot level biomass using Jenkins equation. Biomass data were extracted by pairing FIA plot with spatially 
referenced layers. Non-parametric approach-random forests was used to build predictive model for biomass. The 
model explained 44% of variability for biomass with RMSE of 17.6 tons per acre. Canopy cover was found to be one 
of the important variables for biomass prediction. Map modeling method was used to generate a continuous gridded 
biomass raster map across the state of Tennessee. 
 
88 
Geographic Information Systems (GIS) in Agricultural Production: Use of Story Maps, Map Books, and Other 
Benefits of GIS. C. C. Rice*, B. Gyawali, and J. Sandifer, Land Grant Program, Kentucky State University, Frankfort, 
KY 40601. 

Technology plays a big part in agriculture and the environment. Identification of factors affecting the land 
both in agricultural production and environmental health are important to everyone. With increased evidence of 
climate change, more people are looking at agriculture as both detrimental to the environment and a way to repair the 
damage created by modern commercial farming. Using Geographic Information Systems (GIS), farmers are able to 
examine such things as slope and its effect, vegetation health, land cover, contour, and aspect. These items along with 
information on precipitation, solar radiance, climate change, airflow, and drought can assist farmers in making plans 
to mitigate their impact on the environment as they prepare to meet the food demands of a growing global population. 
Various tools within GIS such as story maps can help educate farmers and keep them up to date on current information 
on practices, research, and crops. Map books can be created for farmers for current and future planning to optimize 
their use of the land. Various tools in GIS can allow farmers to determine the best placement of structures and 
vegetation to direct wind and water flow, sun and shade conditions, contour planting and vertical growth conditions. 
Combing data from government agencies with GIS can help the local farmer to utilize information for labor and 
irrigation planning, among other activities. Farmers can set up networking with farmers, retailers, wholesalers, 
vendors, and consumers and, as more tools are developed, use them to farm sustainably. 
 
89 
Identification and Enumeration of E. coli and the Impact of Climate Change and Variability to Determine 
the Water Quality in the Flint Creek Watershed (FCW). G. Russaw-Scissum*, E. Moss, D. Lemke, and R. 
Mankolo, Alabama A&M University, 4900 Meridian St N, Huntsville, AL 35811. 

Studies are conducted to evaluate the water quality of the Flint Creek Watershed (FCW) in north Alabama, 
one of the major tributaries to the Tennessee River. Major sources of waste discharge into the watershed are from 
surrounding communities and facilities such as cattle farms, goat farms, and cropland. This study evaluated the impacts 
of physiochemical parameters and nutrients on the presence of Escherichia coli (E. coli), a fecal indicator bacterium, 
in surface water of the FCW. Analysis was conducted on three (3) sites within Flint Creek (FC): Red Bank Road (Site 
1), Highway US-31(Site 2), and Vaughn Bridge Road (Site 3), with six (6) samples taken in triplicate once a month 
for two (2) years. We hypothesized that E.coli fecal coliform levels are higher in the summer/fall and lower in the 
winter and early spring, and the concentration of nutrients have a significant impact on overall E. coli levels. Initial 
results indicate a gradual increase in E. coli fecal coliforms during the summer and early fall. The pH was relatively 
consistent throughout the seasons; dissolved oxygen (DO%) was higher in the winter, but decreased during the 
remainder of the year; and specific conductivity (total dissolved solids) was lower during the winter and spring, but 
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higher during the summer and fall. Analysis of nitrogen, potassium, phosphorus, and mercury highlighted seasonal 
changes that also influenced the levels of E. coli fecal coliforms. Future studies will evaluate the impacts of climate 
change/variability and use change on the presence of E. coli fecal bacteria indicators in the FCW. 
 
90 
Detection of Personal Care Products (PCPs) in Surface Water of Urbanizing and Rural Sub-watersheds of 
Middle Tennessee. R. Kaur*, A. A. Amenyenu, and S. O. Dennis, Department of Agricultural and Environmental 
Sciences, Tennessee State University, Nashville, TN 37209.  

Personal Care Products (PCPs) are becoming important chemicals of emerging concern in surface water 
resources. The potential for these chemicals to pollute our rivers, even at trace levels, abounds. A study to monitor the 
incidence of personal care products in middle Tennessee rivers was initiated in the summer and fall of 2014 and winter 
of 2015.  The objectives were to 1) quantify the temporal variation of the detected personal care products and 2) 
identify the most frequently detected personal care products in the surface water of urbanizing and rural subwatersheds 
of middle Tennessee. Water samples were collected from the Collins and East Fork Stones Rivers. These rivers 
represented surface water drained by rural and urbanizing watersheds respectively. Water samples were collected from 
the rivers in seven consecutive weeks per season and were analyzed for the presence of personal care compounds 
using GC-MS. The CAS number and subsequent use or descriptions of the chemical compounds were identified. 
During sampling, water quality parameters of interest were collected in-situ with a multi-parameter sonde. Personal 
care products detected included flavor and fragrance agents, skin conditioning agents, surfactant in cosmetics, 
shampoos, moisturizers, household products, antiperspirants, and deodorants. 
 
91 
Characterization of Poly-3-Hydroxybutyrate (PHB) Produced by Bacillus cereus tsu1 with Rapeseed Cake 
Substrate.  H. Li*, S. Zhou, T. Johnson, O. Lizhi, College of Agriculture, Human and Natural Sciences, Tennessee 
State University, Nashville, TN 37209; A. J. Ropelewski, Pittsburgh Supercomputer Center, Pittsburgh, PA 15213; 
and T. W. Thannhauser, R.W. Holley Center for Agriculture and Health, Plant, Soil and Nutrition Research Unit, 
Ithaca, NY 14853. 

Polyhydroxyalkanoates is a family of biodegradable, biocompatible thermoplastic polymers, which can be 
utilized in applications important to agriculture, environmental protection, and healthcare. In previous work we have 
reported the isolation and genome sequence analysis of Bacillus cereus strain tsu1 NCBI accession No. 
JPYN00000000. Genes encoding for the poly-3-hydroxybutyrate (PHB) biosynthesis pathway were identified in the 
assembled genome sequences. The five PHA genes (PhaA- Beta keto-thiolase, PhaP- Phasin protein, PhaB- 
acetoacetyl-coA reductase, PhaR PHB synthase subunit, PhaC_N synthase subunit) were cloned, and the recombinant 
proteins were confirmed using in-gel trypsin digestion followed by mass spectrometry fingerprint analysis. The 
efficiency of PHB production of this bacterial strain grown in rapeseed cake substrate was analyzed using a batch 
culture system with the highest yield at 3g/kg rapeseed cake. The physical properties of these PHB extracts were 
comparable to the standard compound from Sigma (catalog# 363502) when analyzed with Raman spectra and Fourier 
transform infrared spectroscopy (FTIR). This study provides the basic information for using B. cereus tsu1 to produce 
PHB polymers from renewable biomass. 
 
92 
Mining Candidate Genes for Tolerance of Acid Coal-mine Water Toxicity by Conditional Genome-Wide 
Association Mapping. B. Ghimire*, T. Saminathan, A. Bodunrin, A. Hass, P. Nimmakayala, and U. K. Reddy, 
Department of Biology, West Virginia State University, Institute, WV 25112. 

Coal industry in the Appalachian range is a big source of power as well as a threat to the livelihood. In 
addition to numerous hazards to soil, coal-mine leach water is very acidic, containing toxic metals, and will not be 
used for irrigation or drinking. To address this issue, we aimed to map the responsible genes for acid tolerance by 
growing a panel of 180 Arabidopsis ecotypes from Sweden in a home-made hydroponic culture system. In this study, 
the pH of the creek water from foothills of active mine site was measured 2.8 using ICP-MS. We grew them in a 
modified MS medium in three replications to observe different phenotypes such as root length, root fresh weight, and 
shoot fresh weight. In addition, WinRhizo platform was used to measure multiple root traits including overall root 
length, root volume, surface area, diameter, tips, etc. All these traits are important parameters for plants growing under 
abiotic stress conditions. We used Genome Wide Association Mapping (GWAS) program called GWAPP to associate 
SNP variation for acidic tolerance in Arabidopsis thaliana. Our phenotypic results showed that the root and shoot 
morphology exhibited wide variation across ecotypes while growing in mine water. Some ecotypes could tolerate the 
acidic and toxic mine water to a great extent. GWAS mapped few tightly linked markers across five chromosomes for 
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different root phenotypes. We are going to use Arabidopsis T-DNA mutants and CRISPR-Cas based knockout plants 
of mapped genes/loci to validate the gene function. 
 
93 
Cellulolytic Thermophiles Isolated from Spray Geyser, Amphitheater Springs, and Whiterock Springs inside 
Yellowstone National Park.  J. A. OHair* and S. Zhou. Department of Agricultural and Environmental Sciences, 
Tennessee State University, Nashville, TN 37209. 

As the first National Park, Yellowstone has had a long documented history of preservation, making it an ideal 
location to study thermophilic specimens in their natural state. A great deal of research has been done thus far to 
determine the microbial biome of hydrothermal features within Yellowstone National Park; however, with regards to 
lignocellulolytic organisms, there is room for research to expand. Novel thermophilic lignin and cellulose degrading 
bacteria/fungi have been targeted with means of sequencing genomic data. It is predicted that the isolation of a new 
strain or enzyme with the ability to ferment cellulose/lignin at high temperatures will be a valuable asset to the biofuel 
research industry. Through a non-invasive approach, 50ml water samples were removed from geysers, fumaroles, and 
heated streams along vegetative borders ranging in temperatures of 45-75°C by vacuum filtration. From this, 5 isolates 
tested positive for cellulolytic activity per Congo red assay. The genomic DNA was extracted and whole genome 
sequencing was performed through Illumina next-generation sequencing (NGS) Hiseq 3000. All 5 cellulolytic 
microbial strains were classified as either Bacillus licheniformis or Bacillus altitudinis. Automated annotation through 
the NCBI Prokaryotic Genome Annotation Pipeline (PGAP, version 3.3) also predicted several novel endoglucanase, 
beta-cellobiosidase, exo-1, 4-beta-glucosidase, and beta-xylosidase genes whose potential has yet to be determined. It 
is the hope that through this type of research, second generation biofuel industries will gain insight into future 
production strategies. 
 
94 
Identifying Genomic Footprints of Drought Induced Zea mays and Defining the Roles of Highly Conservative 
Regulatory Genes Associated with Drought Response.  D. S. Williams*, O. U. Onokpise, Z. J. Wiggins, College 
of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307; and H. Bass, Department of 
Biological Sciences, Florida State University, Tallahassee, FL 32306. 

Responsible for roughly 40% of the world’s export of maize (Zea mays), global warming has increasingly 
made it more difficult on U.S. crop yields of maize and other field crops due to varying degrees of drought. This study 
characterized the chromatin landscape of the B73 maize genome that responded to biological and environmental 
interventions presented by severe drought. The results of this experiment were analyzed primarily by computational 
and microarray analysis, a fairly new technique utilized in plant biotechnology for mapping and predicting how 
chromatin structure and genome response would be altered due to environmental drought conditions. As predicted, 
the genes that were related to drought stress displayed a chromatin response. Approximately 400 genes were profiled 
in the Genomaize browser; 20% of the genes responded to extreme drought conditions creating a map of the drought 
footprint presented on the chromatin. As in relation to drought tolerance, maize chromatin changes are examined to 
observe up regulation and/or down regulation of drought related genes in the nuclease profile. It is crucial that the 
mechanisms of drought response be uncovered. The implications of such would allow for the employment of tailored 
assays that have the potential to enhance desired genotypes for future studies. 
 
95 
Evaluating Surface Interaction Mechanisms of Antibiotic Oxytetracycline on a Mixed Clay and Iron Oxide 
Mineral System: A Molecular Level Investigation Using in situ Spectroscopic Probes. M. Dolui* and S. Rakshit, 
Department of Agricultural and Environmental Sciences, Tennessee State University, Nashville, TN 37209. 

Clay and oxide minerals are one the most important components of soil and can act as a sink for contaminants. 
Although researchers have reported surface interaction mechanisms of contaminants on individual clay or oxide 
minerals, there is lack of understanding about the sorption mechanisms in the mixed phases. In fact, in the 
environment, clay minerals are often coated with iron oxide minerals.  Here, we report a study of the surface interaction 
mechanisms of antibiotic oxytetracycline (OTC) on kaolinite, hematite, and kaolinite + hematite mixture using in situ 
surface sensitive spectroscopic probe such as in situ attenuated total reflectance Fourier transform infrared (ATR-
FTIR) spectroscopy. The influence of a co-occurring anion such as phosphate (P) on the OTC sorption on kaolinite, 
hematite, and mixed kaolinite-hematite phase was also studied. The ATR-FTIR and batch sorption experiments were 
conducted as a function of pH, initial oxytetracycline, and phosphate concentration, at a constant ionic strength of 
0.01 (M) NaCl. The results indicated that initial conc. of solute (OTC and phosphate) and pH affected the sorption 
mechanism. At all pH values, –CONH2, –N(CH3)2 and phenolic-OH moieties bound strongly on hematite & kaolinite. 
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Phosphate had no effect on OTC adsorption on kaolinite irrespective of the concentration and pH studied. More 
experiments are ongoing to explore specific binding modes of OTC and P. Our data will help understand the binding 
mechanism of OTC in the heterogeneous system of various environmental conditions. 
 
96 
Relationship between Soil Organic Matter and Soil Texture in Some Southern U.S. Soils. M. L. Brown*, S. 
Ntamatungiro, Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; and W. 
Nelson, USDA-NRCS, UAPB Major Land Resource Area Office, Pine Bluff, AR 71601.  

Turnover of soil organic matter (SOM) is affected by climate, topography, vegetation, the parent material, 
and management. Soil texture is influenced by the original parent material and normally estimated from the proportion 
of the sand, silt, and clay in the soil. Soils high in clay and silt are generally higher in SOM content than sandy soils. 
SOM plays a role in the carbon (C) cycle as a sink for carbon dioxide (CO2) and other greenhouse gas emissions to 
the atmosphere and is a key indicator of soil quality. This study measured the percentage of organic matter, sand, silt, 
and clay in soil samples collected between 0 and 1 m soil depth to determine a relationship between soil texture and 
the amount of organic matter stored in the soils in Southern United States. Relationships were determined between 
soil organic matter and carbon content and each of the soil particle sizes (percentage of sand, silt and clay). Soil texture 
was not related to soil organic matter in Arkansas and Louisiana soils. Organic matter content was related to silt and 
sand and not to clay content in Texas soils. The lower OM levels in Arkansas and Texas are associated with pH’s 
around 5.0 - 6.0. Differences in soil OM between states may be due to the type of parent material, vegetation, and 
climate prevalent in the different environments. More soil OM was measured in Louisiana and Texas soil samples. 
Data on CEC and its relationships with the above soil parameters will be presented. 
 
97 
Monitoring Temporal Growth Patterns of Experimental Industrial Hemp Plot Using Aerial Remote Sensing.  
J. J. Maddox*, R. A. Johnson, B. R. Gyawali, and J. D. Sandifer, College of Agriculture, Food Sciences, and 
Sustainable Systems, Kentucky State University, Frankfort, KY 40601. 

Traditional remote sensing, and the agricultural applications for which it can be utilized, has always been 
dependent on the spatial and temporal availability of image data generated from orbiting satellites or from low altitude 
aircraft. Recent years, however, have witnessed an explosion in the use of unmanned aerial vehicles (UAV) for 
agricultural activities such as field mapping, crop health diagnostics, and yield predictions. This project evaluates the 
feasibility of using UAVs equipped with optical (RGB) and near-infrared (NIR) sensors for generating high-temporal 
resolution imagery to monitor the growth rate for an experimental industrial hemp plot near Frankfort, Kentucky. 
Imagery was collected June thru August 2016, coinciding with the prime of the target crop’s growing season. 
Preliminary results suggest this method to be effective for quantifying the spatial variation in growth rates throughout 
the hemp plot, with growth rates of between 0.25 and 1.75 feet per 30-day period with an error rate calculated to be 
as low as 0.15 feet. In addition, multiple geospatial products were produced to aid investigators in assessing overall 
health and vitality of hemp stand. Efforts are ongoing to better understand the limitations and drawbacks to 
incorporating this type of automation for agricultural crop monitoring, including user training and commercial 
regulation of UAV users. 
 
98 
Quantifying Wild Honeysuckle Lonicera maackii Using Aerial and Satellite Remote Sensing. D. T. Garrison*, 
O. Sariyildiz, B. R. Gyawali, and J. D. Sandifer, College of Agriculture, Food Sciences and Sustainable Systems, 
Kentucky State University, Frankfort, KY 40601. 

In Bernheim Arboretum & Research Forest near Louisville, Kentucky, efforts to understand the spatial extent 
of invasive species, in support of mitigation and eradication efforts, were undertaken using the latest in geospatial 
technology and methods. Wild honeysuckle, an Asian shrub that invades North American forests, is an invasive plant, 
introduced to the U.S. in the 1950’s with the purpose of preventing erosion, correcting habitat, and as an ornament in 
forest areas, is an ongoing concern for forest managers. Here we use aerial and satellite remote sensing methods to 
distinguish the bush honey suckle from other species of vegetation within the park boundaries by exploiting the known 
unique spectral signatures of each species. Field spectro-radiometer measurements were taken of the species to aid the 
multi-spectral image classification of Landsat (30m), NAIP (1m), and aerial (5-30cm) data, revealing the spatial extent 
of the bush honey suckle, primarily along fences, tree lines, and disturbed areas. Preliminary results show the 
Normalized Difference Vegetation Index (NDVI) to the most useful derivative for distinguishing bush honey suckle 
from other species and also to be simple for executing across the various imagery data sets. The information generated 
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in this study will potentially aid park decision-makers in managing invasive species within park boundaries both at 
Bernheim and in other managed forest areas of Kentucky. 
 
99 
The Ecological Assessment of Southern University’s Mississippi River Bank (Scott’s Bluff). C. Austin*, Y. T. 
Ghebreiyessus, T. White, Southern University Agricultural Research & Extension Center, Baton Rouge, LA 70813. 
Scott’s Bluff is adjacent to the east bank of the Mississippi River and within the campus of Southern University in 
Baton Rouge, Louisiana. In order to have a full panorama of the river from the University, native trees and shrubs 
were removed, causing the surface to be exposed to erosion. An ecological assessment study of the riverbank was 
conducted with objectives to identify the vegetative covers, evaluate the plant cover distribution, assess soil 
composition, determine physical and chemical soil characteristics, and identify Best Management Practices (BMPs). 
The research design was set out on two sides (side A and side B) of the riverbank, identified as urban soil (side A) and 
natural soil (side B) and sub treatments were parts of the slope section (summit—A1 or B1, shoulder—A2 or B2 and 
toes slopes—A3 or B3). Ten plant species were identified: Bermuda grass, big flower vetch, common vetch, dandelion, 
hairy vetch, Johnson grass, Ladino clover, ridged verbena, and spider lily. Biomass content ranged from 7.0 to 27 t/ha. 
There was a significant difference (P < 0.05) in biomass content over sampling dates as well as slope type. The highest 
biomass was obtained from the shoulder slope despite soil sloughing, erosion, and inconsistent slope smoothness. The 
soil pH range was 6.21 to 7.84 and organic matter content was 1.44 to 4.51%. High calcium content was measured 
(1,472 to 5,474 ppm), and the other soil nutrients determined were Cu, Mg, P, K, Na, S, and Zn. 
 
100 
Assessing the Benefits of Urban and Community Forests in Tallahassee, Florida, Using i-Tree: A Prototype 
Approach for Southern United States Communities. D. Brown* and A. B. Lorenzo, Agronomy Program, Florida 
Agricultural and Mechanical University, Tallahassee, FL 32307. 

Urban and community forests are a significant component of the infrastructures of urban and surrounding 
communities. Urban and community forest influences pervade most of the physical, biological, and socio-economic 
environments. They provide a wide range of benefits that impact the well-being and quality of life of residents in cities 
and surrounding areas. As the southern states urbanize, urban and community forests serve as key resources in 
confronting the challenges of achieving improved energy efficiency, reducing pollution, and promoting long-term 
sustainability of ecosystem services. Better knowledge and understanding of the benefits of urban and community 
forests are crucial to effectively plan, manage, and maximize the benefits they can provide. The USDA Forest Service 
developed the i-Tree software suite to help U.S. cities and communities assess the structure, services, and functions 
of urban and community forests. This study demonstrates the use of i-Tree to quantify the structure, benefits, and costs 
of street tree populations in resource-limited communities without tree inventories. Using the city of Tallahassee, 
Florida, as a model, existing data on the benefits and costs of municipal trees were applied to the results of a sample 
inventory of the city’s public and private street trees. The strengths and weaknesses of i-Tree are discussed, and 
limitations and potential adjustments for its application are addressed. 
 
101 
Understanding the Carbon Balance of Daniel Boone National Forest Using Flux Tower and Satellite Data. I. A. 
Ries*, M. Gebremedhin, B. R. Gyawali, and J. Sandifer, College of Agriculture, Food Sciences, and Sustainable 
Systems, Kentucky State University, Frankfort, KY 40601. 

Understanding how changes in forested land-cover impacts carbon uptake is important for designing forest 
management practices and adaptation policies. Here, we compared net ecosystem exchange (NEE) data collected 
using a 35-meter tall flux tower at Daniel Boone National Forest (37.1381N, 83.5796W) and satellite derived gross 
primary productivity (GPP) between May 2015 and February 2016. Satellite data were collected every eight hours 
from the Moderate Resolution Imaging Spectroradiometer (MODIS) satellite instruments and aggregated to 8-day 
composite estimates of mean Fractional of Photosynthetically Active Radiation (FPAR), or the fractional portion of 
the available solar energy being consumed as part of photosynthesis by surface vegetation. FPAR estimates were then 
converted to GPP and compared to tower-based GPP at 8-day increments using simple linear regression model. 
Preliminary results suggest a significant statistical linear relationship between these measurements (R2 > 0.89) when 
aggregated to this temporal scale. A strong relationship between these variables suggests the possibility for using the 
MODIS temporal record for extending the effective length of the tower-based record, as the primary expression of a 
changing climate in this region will be a change in the temporal patterns of vegetation productivity.   
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102 
What is the Value of Soil Carbon in the Flint Hills Region? A. Brown*, Fort Valley State University, Fort Valley, 
GA 31030; T. Carter and C. Rice, Department of Agronomy, Kansas State University, Manhattan, KS 66506. 

Carbon is one of the most abundant elements and holds many benefits. Some would even go so as far to say 
that it is invaluable. Soil organic carbon supports crop cultivation, climate change, basically the survival of human 
life. Notwithstanding the many positive consequences of carbon, human emissions of carbon dioxide contribute to 
global warming and climate change. By placing a value on carbon, the number of carbon dioxide emissions can be 
significantly reduced. By assigning this value to carbon, there will likely be an increase in global and national policies 
and awareness of how climate change works. The objective of this project was to place a monetary value on soil 
carbon. This goal was achieved through calculating the nutrient values of nitrogen, phosphorus, and sulfur, and also 
calculating a water value. The market value was also calculated using the carbon offset value from the Alberta Climate 
Change Plan. 
 
103 
Effects of Biochar on Soil Respiration and Carbon Sequestration. K. Cavender*, R. Cantrell, and A. Hass, 
Agricultural and Environmental Research Station, West Virginia State University, Institute, WV 25112.   

Biochar is a carbon-rich co-product produced during fast pyrolysis, a thermal conversion of plant biomass 
into bio-oil under limited supply of oxygen. When used as a soil amendment, biochar has a potential to improve soil 
fertility. The biomass-to-bio-oil fast-pyrolysis conversion pathway can reduce overall CO2 emission. With much of 
its carbon in recalcitrant form, biochar is expected to increase soil organic matter as well as increase soil carbon 
sequestration. Using an incubation study, the effects of different feedstock and biochar application rates were tested 
on respiration and net release of CO2 from biochar amended soils. Selective extractions were used to determine the 
different biochar’s soil carbon and nitrogen composition and to predict the effects of biochar on soil respiration. The 
current results of this research indicate that the amount of nutrients found in the amended soils follows the expected 
trend, showing an increase in available nutrients with the addition of biochar, which in turn improves soil fertility and 
crop production.  
 
104 
Use of Spent Horizontal Directional Drilling Mud as Soil Amendment. J. Lucas*, R. Cantrell, and A. Hass, 
Agricultural and Environmental Research Station, West Virginia State University, Institute, WV 25112. 

Development of new technologies enables the recovery of oil and gas from previously unavailable shale 
deposits. Pipeline infrastructure is constructed to meet the industry demand. To avoid disruption to commerce on 
heavily used infrastructure (e.g. railroad, highways) or ecologically sensitive areas (wetlands, rivers, etc.), horizontal 
directional drilling (HDD) is used for pipeline installation. HDD allows drilling underneath such areas without 
disturbing the landscape. Water-based sodium-bentonite mud is used in the process and is in need of disposal upon 
pipeline installation. Use of the spent bentonite as a soil amendment may provide cost effective means of disposal. 
However, high level of salts, sodium, and clay may adversely affect soil properties and fertility. Field and greenhouse 
studies were conducted on different soil types in order to assess the effect of spent HDD mud application rate (up to 
88 Mg ha-1) on soil chemical and physical properties and plant growth. Across all soil textures and application rates, 
there was no significant change in soil cation exchange capacity, wet-aggregate stability, or crop yield. Spent HDD 
mud increased soil salinity. Effect on saturated-paste extractable ammonium was soil type and application rate 
dependent. Extractable ammonium decreased in soils of initially high N content or soils of high sand content, 
suggesting ammonium fixation in smectite clay interlayers added in the HDD mud. 
 
105 
Hydraulic Fracturing Flowback Fluids Analysis and Treatment. A. Burns*, N. Zhang, and K. V. Nedunuri, 
International Center for Water Resources Management, Central State University, Wilberforce, OH, 45384. 

Fresh water is injected into underground shale formations along with a number of chemical additives to 
conduct hydraulic fracturing drilling. The mixed fluids continuously return to the ground with numerous dissolved 
solids during drilling and production. Various ions are found present in the flowback fluids at extremely high levels, 
particularly Ba and Sr, due to their radioactivity. Inappropriate disposal and handling of the flowback fluids can cause 
adverse environmental impacts. In this research project, Ba and Sr concentrations are measured for flowback fluids 
generated on drilling and production phases in Utica shale in northern Ohio. Concentrations of other non-radioactive 
ions will be measured using ICP-MS and hydraulic fracturing flowback water analysis kit to estimate the fluids’ ionic 
strength and evaluate the common ion effects on Ba and Sr precipitation. By understanding the chemical composition, 
characterization of the non-ideal behavior for flowback fluids will be performed. Various equations, such as extended 
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DeBye Hückel and Davies, will be used to estimate the activity coefficients. The preliminary results show that the 
total dissolved solids (TDS) is as high as 121,445/ m/L, and the activity coefficients for Ba2+ and Sr2+ are significantly 
decreased to less than 0.5. It implies that Ba and Sr are present in the fluids under oversaturated condition. Feasibility 
of precipitation removal of Ba and Sr in flowback fluids are investigated by mixing flowback fluids with various 
wastewater sources containing phosphate or sulfate (e.g., agricultural wastewater and acid mine drainage). 
 
106 
Removal of Nitrogen and Phosphorus from Wastewater as Dittmarite. O. Oyewole*, A. Atalay, and B. 
Whitehead, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Nitrogen and phosphorus are the two main culprits involved in the eutrophication of surface waters. Prior to 
1970, the biggest sources of phosphorus were phosphate-based laundry detergents and domestic wastewater; 
agriculture was not even considered a contributing factor. However, after the establishment of the US EPA in the early 
1970s, several regulations were put in place to eliminate phosphorus-based detergents and to reduce nutrient runoff 
from agricultural fields, confined animal operations, and water treatment plants. Although such stringent regulations 
have made a difference in nitrogen and phosphorus input to receiving rivers, there is still more work to be done to 
reduce these nutrient elements to non-toxic levels for aquatic animals. As a result, several state and federal agencies, 
universities, and private agencies are engaged in research to develop and implement both field and laboratory methods 
that immobilize nitrogen and phosphorus and prevent their entry into the environment. The Soil and Water Laboratory 
at Virginia State University has been working with several universities in the Mid-Atlantic region for several years to 
assess the behavior of phosphorus in soils. Most recently, it has developed a chemical precipitation method to remove 
both nitrogen and phosphorus from various wastewaters in the form of dittmarite. Dittmarite is a naturally occurring 
mineral that contains nitrogen, ammonium, and magnesium. This process converts the two most sought after 
environmental culprits into a value-added chemical fertilizer. 
 
107 
The Effects and Mechanisms of Dissolved Organic Matter on the Photo-Transformation of Typical Macrolides. 
A. Richardson*, Department of Agriculture and Environmental Sciences; G. He, Plant Biotechnology & Genomics 
Research Lab; E. Bonsi, Food and Nutritional Sciences, Tuskegee University, Tiuskegee, AL 36088; W. Li, Forestry 
University, Nanjing Shi, Jiangsu Sheng, China. 

Antibiotics are a type of antimicrobial medicine used in the treatment and prevention of bacterial infections. 
With the use of antibiotics worldwide, their effectiveness and easy access have resulted in overuse, especially in 
livestock raising, prompting antibiotic resistant bacteria to form. Studies have shown that, with antibiotic waste being 
deposited improperly into the environment, it has taken on a resistant nature in environmental water. This has led to 
numerous research projects aimed at finding ways of getting rid of these antibiotic wastes from environmental water. 
One location with the highest number of antibiotic waste is China. China is one of the leading manufactures, exporters, 
and distributors of antibiotics. It has reached an international concern regarding the waste which comes from producing 
antibiotics. Polluted environmental water condition was simulated in a research lab by adding Humic acid to purified 
water and analyzing the effect of Humic acid (HA) on the photo-transformation efficiency and photodegradation 
kinetics of Erythromycin (ERY) and Roxithromycin (ROX), both antibiotics. Additionally, a scientific base estimate 
of the half-life time of Erythromycin and Roxithromycin in the presence of HA for ecological risk assessment of 
antibiotic waste was established. Results showed Humic acid inhibits the photo-transformation of Erythromycin and 
promotes the photo-transformation of Roxithromycin.  
 
108 
Determining Concentrations of Toxic Elements in Cotton Seeds by Instrumental Neutron Activation Analysis 
(INAA). E. Nwosu, G. Nelson, N. Isa*, and Z. J. Sun, Applied Radiation Sciences Laboratory, South Carolina State 
University, Orangeburg, SC 29117; and Q. S. Cai and S. Lassell, Nuclear Reactor Program, North Carolina State 
University, Raleigh, NC 27695. 

Cotton has been an important cash crop in South Carolina since revolutionary times to current day. 
Throughout the growing season, cotton assimilates numerous trace elements from the soil, including some toxic ones. 
Some of these trace elements are accumulated or enriched in cotton seeds. Therefore, cotton seeds can serve as a 
biological indicator of heavy metal contamination of local soil. South Carolina, like other states, is under the 
environmental impact of human behaviors. Dozens of heavily-polluted Superfund sites are scattered in the state, and 
most of them are close to traditional cotton plantations. It is possible that cotton may be under contamination impact 
of these sites through ground water movement or other migration paths. This study is an initial stage of a long term 
project. Several cotton seeds and corresponding local soil samples from the Midlands Region of South Carolina were 
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studied by instrumental neutron activation analysis (INAA). After irradiation of the samples with thermal and 
epithermal neutrons in the PULSTAR Reactor, all of short-lived, medium-lived, and long-lived isotopes spectra were 
collected with HpGe spectrometers. The initial results indicate that: (1) INAA can determine the level of elements in 
soil and cotton seeds with high accuracy and extreme sensitivity; it is a promising tool for conducting multi-element 
analysis in agricultural products; and (2) as a life form, cotton can work like a refining factory: it has the ability to not 
only increase the concentration of curial elements in cotton seeds but also to block some elements which it does not 
need. 
 
109 
Isolation of Methanogenic Lignocellulolytic Microorganisms for Biofuels Applications. K. M. Jones* and A. D. 
Alexander, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

The production of biofuels from inedible plant biomass and other waste material is a major focus in the search 
for renewable energy sources. Most of the conversion of these waste materials is done under anaerobic conditions by 
fungi and bacteria. There is depth of knowledge about the nature of the highly complex microbial communities 
involved in anaerobic bioconversion and digestion, as well as their relative abundance in waste materials and specific 
substrates, their biological functions, their metabolic capacities, and their interactions with their environments during 
bioconversion. Characterization and sequencing of microbial diversity during biomethanation is a prerequisite to 
stabilization and optimization of methane production. Our objectives in this experiment were to: 1) isolate 
microorganisms with methanogenic potential from bioreactors composed of various complex substrates using 
microbiological techniques; 2) characterize the bioconversion candidates using enzymatic, microbiological, and 
biochemical methods; 3) identify the bioconversion candidates using molecular genomics techniques; and 4) optimize 
bioreactor conditions by studying combinations of bioconversion factors. We report here the biochemical, genetic, 
and microbiological identification of a novel set of biological organisms, along with their methanogenic and 
lignocellulolytic properties, which will be important in the production of biofuels. 
 
110 
The Search for Non-Edible Oils as Potential Alternatives in Biodiesel Production. M. Figura*, College of 
Science, Mathematics, Engineering and Technology; and K. Okafor and M. Danjaji, Department of Civil & 
Mechanical Engineering Technology and Nuclear Engineering, South Carolina State University, Orangeburg, SC 
29117. 

Diesel is an important source of energy for mankind. As countries support the increased use of renewable 
resources, it is expected that the production of biodiesel will substantially grow.  Thus, one has to find a readily reliable 
source of oil, which is a major component of biodiesel. Edible oils have long been used for this purpose. However, 
their presence in biodiesel is often questioned due to a conflict with their primary purpose (food). There is an ongoing 
search for non-edible alternatives. For example, the cultivation of the tropical plant jatropha and marine algae growth 
are being studied. Many issues need to be addressed. In addition to the oil production being economically attractive, 
the oil must conform to standards so that machinery retains high performance. This study explores oil properties of 
wildflower seeds indigenous to North America, particularly the southeast region of the United States. Several 
important oil properties were under the scope of this work: oil yield, density, viscosity, and iodine value. Preliminary 
results show that some non-edible crops may compare to cultivated edible seeds in their properties and substitute 
edible oil as a component of biodiesel. This finding may lead to cultivation of new crops that would cause no 
environmental damage and would not interfere with edible crops while providing a good source of oil for the biodiesel 
production. 
 
111 
Discovering Agricultural Related Careers via CYPRESS. C. Brown* A. James, A. McCrary-Quarles and C. C. 
Mathis, College of Graduate and Professional Studies, Departments of Health Sciences and 1890 Research Program, 
South Carolina State University, Orangeburg, SC 29117. 

Combining Youth, Passion, and Resources for Environmental Science Studies (CYPRESS) focuses on 
dispelling myths surrounding agricultural careers and creating a seamless pipeline from middle to high school for 
under-represented youth to explore agriculture careers and professions.  A majority of minorities have pigeonholed 
agricultural careers to “working on the farm,” limiting their scope of career options.  Hence, by establishing and 
facilitating learning all year long and creating a junior 4-H and Minorities in Agriculture, Natural Resources, and 
Related Sciences (Jr. MANRRS) chapter, as well as an After School Program and Summer Enrichment Residential 
Camp, we promoted awareness to pursuing agriculture majors while in college.  Therefore, the CYPRESS after-school 
program serves as a vehicle to foster human development, leadership skills, and teamwork activities, and assists in 
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selecting applicants eligible to apply for attendance into the one-week summer enrichment program held on the 
campus of SC State University.  Moreover, this project seeks to bridge the gap between middle and high schools by 
providing support for students who are interested in pursuing agricultural related careers in college.  Therefore, 
whether it is food, nutrition, or caring for their own garden, these students are exposed to a variety of Ag careers 
through field experiences that give them a realistic feel for determining a career path for college.  At the high school 
level, students were introduced to various keynote speakers, and a specific curriculum was developed for the 
agricultural classes at the Technology Center. As a result, two high school students have already established their 
agricultural continuation at South Caroline State University. 
 
112 
Exploring Adoption of Sustainable Agricultural Practices in Kentucky. B. Mishra* B. Gyawali, Marion Simon, 
College of Agriculture, Food Science and Sustainable Systems Kentucky State University, Frankfort, KY 40601. 

Sustainability in agriculture has been negatively impacted by adverse effects of current practices   on human 
health, the environment, farm income, and quality of life. Sustainable agriculture practices are the means to achieve 
an agriculture industry that can be maintained over many generations. In this study, we explored, statistically, the 
adoption of sustainable agricultural practices among Kentuckians from different geographic regions. Three focus 
group discussions identified commonly adopted sustainable agriculture practices throughout Kentucky, which were 
included in a survey to investigate variations in the adoption of such practices. A double stratified sampling method 
using four strata of value of sales was applied to collect data from 1000 farmers in 2015. The results of Poisson 
regression analysis suggest that farmers who grow row crops and vegetables are more likely to adopt sustainable 
agriculture practices compared to livestock-growing farmers. Also, farmers who have participated in the tobacco 
buyout program and are in favor of farm diversification are adopting sustainable agricultural practices at a higher rate 
than other farmers. However, demographic attributes such as education level, and types of employment were not 
correlated with the adoption of agricultural practices. Inadequate knowledge about sustainable practices and 
consumers’ concerns about farm outputs produced by adoption of sustainable agricultural practices are two major 
hindrances for the adoption of sustainable agriculture practices.  The results are useful for focusing outreach and 
extension strategies on educating more farmers, producers and consumers about the value of sustainable agricultural 
practices. 
 
113 
Engaging Future Agricultural Professionals via AgDiscovery. C. Brown*, C. C. Mathis, College of Graduate and 
Professional Studies and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

South Carolina State University, 1890 Research and Extension Department partnered with the U.S. 
Department of Agriculture, Animal and Plant Health Inspection Service (USDA-APHIS), and Marketing and 
Regulatory Programs Business Services (MRPBS), hosted an Ag-Discovery Summer Enrichment camp, which is a 
national competitive program, for six years, from 2010 to 2015. Within the program, we used Formative and 
Summative methodology to evaluate strengths and weaknesses, and lessons learned from previous camps.  Participants 
ranged from 14-17 years of age from across the country. The program was designed to increase awareness of career 
opportunities and possibilities in various disciplines needed by the Animal and Plant Health Inspection Service’s 
programs.  This program continues to allow students to experience SC State University campus for two weeks, learning 
about a variety of administrative professions from USDA-APHIS and MRPBS staff in the fields of finance, human 
resources, information technology, emergency management, investigative services, acquisition, facilities 
management, veterinary services, plant protection and quarantine, and biosafety. Such a program is helping to increase 
students’ understanding of the various federal career opportunities in the targeted disciplines, while realizing and 
appreciating the importance of the various professions and laws that regulate the nation’s agriculture programs. 
Moreover, AgDiscovery promotes increasing the overall diversity of students entering targeted disciplines and 
acceptance of individuality in others.  In summary, SC State University AgDiscovery Summer Enrichment program 
has assisted in creating a vibrant pipeline of diverse students and a pathway for future USDA-APHIS employees. 
 
114 
The Growing Importance of Local Foods. H. Felder*, E. Ekanem and M. Mafuyai, Department of Agricultural and 
Environmental Sciences, College of Agriculture, Human and Natural Sciences, Tennessee State University, Nashville, 
TN. 37209 

In recent years, the demand for local food has grown.  Health-conscious consumers, environmental 
enthusiasts, small farmers, and others care about what they eat and where their food comes from. Stakeholders, 
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researchers, educators, and policy makers are interested in addressing needs and issues associated with the local food 
system.  
This poster presents information on the growing demand for local foods and their importance to the economy.  Existing 
literature show that consumers are willing to pay higher premiums for local foods, especially fresh fruits and 
vegetables. President Obama’s initiative assists communities in building local food systems and fostering economic 
growth.  In the last few years, USDA invested more than $800 million in almost 30,000 local and regional food 
businesses. In 2015, industry estimates show that local food sales topped $11.7 billion.  
This poster uses online survey to collect data presented. A short questioner consisting of 5 items was sent to 300 
buyers of local foods using the SurveyMonkey plat form. Microsoft Excel and IBM statistics version 23 Statistical 
package were used in analyzing the data.  Frequency distributions and cross tabulations were applied to data collected.  
Results showed that local food is important in sustaining the environment and communities. Majority of the 
respondents indicated that they purchased fresh local foods and were highly satisfied. Price was an unimportant factor. 
 
115 
Critical Thinking Dispositions of Undergraduate Agriculture Majors: Contributions of  
Pre-Collegiate Programs of Agricultural Education, J. Fite* and J. C. Ricketts, Agricultural and Extension 
Education, Tennessee State University, Nashville, TN 37209 

In the last five to ten years, public education in the United States has undergone a huge transformation in 
methods used to measure student academic achievement.  Experiential learning and inquiry-based learning have tied 
agricultural courses together with a combination of classroom instruction, youth leadership development 
opportunities, and learning in the agricultural laboratory.  This unique combination of learning in secondary education 
represents a complete program of agricultural education. The purpose of this correlational study was to describe the 
student achievement variable of critical thinking dispositions of participants in complete programs of agricultural 
education. The survey design was descriptive and correlational and the target population was students that were 
enrolled in freshman agricultural courses at two universities and one community college in Middle Tennessee.  The 
stratified random sample consisted of 236 students. A determination was made of the student’s pre-college 
involvement in complete programs of agricultural education.  Critical thinking dispositions were determined utilizing 
a 26-question assessment of critical thinking dispositions from the University of Florida/EMI, Critical Thinking 
Disposition Inventory.  The results of this study are still being evaluated. However, initial indications of the collected 
data for this study indicate that there are no significant differences in critical thinking dispositions between students 
that participated in complete programs of agricultural education at the secondary level and those that did not.   
 
116 
Methods to Mobilize Communities Toward Civic Engagement and Improvement of Citizen‒Police Relations. 
N. Bowman*, R. Draw-Hood, Cooperative Extension Program, and W. Turner, College of Agriculture and Human 
Sciences, Prairie View A&M University; Prairie View, TX 77446 

The perceptions of people of color of law enforcement in the US is painted on a two-sided canvass inside a 
frame made from a self-fulfilling prophesy: “they are uncaring of us because we think they are uncaring of us;” on the 
reverse side is the very real disproportionate use of force by police in communities of people of color, specifically 
African- and Latino-Americans.  In 2016, there have been 870 fatal police-involved shootings in such places.  Not 
surprisingly, the trust between police and people of color is the first casualty.  Many question the quality of police 
training and raise questions about how law enforcement deals with diversity and de-escalation tactics. A proposal is 
offered to address diversity and de-escalation tactics using a community mapping exercise in selected spaces served 
by the PVAMU Cooperative Extension Program (4-H) which will solicit and organize quantitative and qualitative 
information on the experiences of black and brown millennials with law enforcement (and vice versa) with suggestions 
for improved relations. This collaboration between Research and Extension can serve as a model for evidence-based 
interventions in an area of high importance for Extension Administrators in the 1890 network; but, more importantly, 
it will bring together youth in communities of color with law enforcement officials with the objective of de-escalating 
police tensions.   
 
117 
Urban Land Use Encroachment on Alabama Agriculture Research Centers 2000-2010.  J. Pressley and S Carter*, 
Department of Community and Regional Planning, College of Agricultural Life and Natural Sciences, Alabama A&M 
University, Normal AL 35762  

The consequences of decades of limited regulation on urban and suburban growth and poor land-use 
management are evident all across America.  As urban areas spread at lower density, there is worsening air and water 
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pollution, loss of wetlands, increased flooding, and substantial concern for food shortage arising from the loss of prime 
farmland. 
The focus of this study is to measure land use change and urbanization adjacent to the 17 university operated 
agriculture research farms in the State of Alabama. The objective of this research is to determine the level of sprawl 
occurring around agriculture research farms in Alabama. This study assesses the degree to which the farm experiment 
stations centers are “hemmed-in” and allowed for the examination of potential land use conflicts arising between 
residential and agricultural land uses.  The study specifically analyzes the population change of the areas in which the 
centers are located to determine whether the difficulty of expansion exists. The primary data for this study is aerial 
photograph analysis of land use and land cover.  The secondary data used for each site neighborhood or area is 
demographic and enterprise physical structure information from the US Census 2000 and 2010.  In order to achieve 
the goals of this study a spatial analysis was performed to determine the proximity of the nearest residential area for 
each respective agricultural center in addition to the computation of population change for each of the geographical 
area within the sample. The findings of this study revealed that a very small portion of the study sample had 
experienced a loss in population while spatially only 4 of the 17 centers experienced residential encroachment within 
a 5-mile radius.  
 
118 
Productivity-Driven Approach to an Integrated Biomass-to-Biofuel Supply Chain Design. 
S. Taylor*, D. R. Rambert and J. D. Hong, College of Science, Mathematics, Engineering and Technology, 
Department of Industrial and Electrical Engineering and 1890 Research, South Carolina State University, Orangeburg, 
SC 29117. 

Contrary to the traditional cost-driven approach (CDA), we consider productivity-driven (PD) integrated 
biomass-to-biofuel supply chain (IBtBSC) design problem, where productivity is defined as the ratio of output to cost.  
The supply chain consists of four different types of facilities: a supply point - farm or harvest site (HS), a storage point 
- collection facility (CF), and a production point - biorefinery (BRF), and a demand point – blending station (BS).   
The IBtBSC design problem should deal with two objectives, cost minimization and production maximization, that 
would lead to improved productivity for biofuel through the supply chain.  To design more balanced IBtBSC, a goal 
programming (GP) approach is used.  A case study uses the data and scenario illustrated in US EPA (Environmental 
Protection Agency) Tracked Sites in South Carolina with Biorefinery Facility Siting Potential. The potential locations 
for BRFs are selected based upon low population density, easy access to interstate highways, etc.  The study is 
conducted to evaluate and determine the productivities of all alternatives generated by GP, and identify the best 
locations for BRFs and CFs and allocations among them by applying a PD approach.  We find that, contrary to the 
conventional CDA used by many researchers,  the supply chain scheme with the minimum Total Logic Cost (TLC) is 
not necessarily the best or the most productive one from an integration perspective.  This presentation demonstrates 
that our framework would generate an IBtBSC scheme and shows the applicability of our innovative approach to this 
type of supply chain design problem.   
 
119 
The Economic Impact of Heir Property in Macon County, Alabama. T. Bownes*, Department of Agricultural and 
Environmental Sciences, Tuskegee University, Tuskegee, Alabama 36088; R. Zabawa and N. Baharanyi, Agricultural 
and Resource Economics Program, Tuskegee University, Tuskegee, Alabama 36088; and J. Quansah, Department of 
Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, Alabama 36088. 

Following the reconstruction era, many former slaves turned to agriculture as a livelihood and as a means of 
survival. By 1920, African-Americans comprised 14 percent of all U.S farmers. In addition, they owned over 20 
million acres of land. However, from 1920 to 1998, African-American land ownership declined by 98 percent. By the 
2012 Agricultural census, African-Americans owned less than 2 percent of land, totaling less than 2 million acres.  
Much of this land loss has been caused by the complicated nature of heir property. Heir property refers to land that 
has been transferred across generations to family members without a clear title or will. As a result, the often large 
numbers of co-tenants have an undivided interest in the land that creates negative social, economic, and legal 
implications. In most cases, heir property cannot be used as collateral, is ineligible for many USDA programs, and 
resources on the land cannot be utilized for economic gain. The purpose of this research is to determine the economic 
impact of heir property at the county, community, and individual levels. First, heir property will be located within 
Macon County, Alabama; secondly, analysis will focus on heir property within the African American community of 
Prairie Farms. This data will then be used to determine the economic impact of heir property within the community 
and county. Research methods will utilize GIS spatial analysis, county tax data, and landowner interviews in order to 
analyze the extent to which heir property hinders wealth creation and economic development. 
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120 
Black Agriculture, Resistance and the Federal Farm Policy of 1954-1968. B. Adams*, Department of History and 
Political Science, Tuskegee University, Tuskegee, AL 36088; W.K. Hayes, Department of History and Political 
Science, Tuskegee University, Tuskegee, AL 36088; J. Pennick, Carver Integrative Sustainability Center, Tuskegee 
University, Tuskegee, AL 36088; and R. Shange, Carver Integrative Sustainability Center, Tuskegee University, 
Tuskegee, Alabama 36088. 

In many respects, 1954 marked the beginning of the classical Civil Rights Movement, a distinct time when 
Black Americans sought equal rights in many areas of their lives. For many African-Americans in the southern Black 
Belt, this meant achieving agricultural equality. Yet despite the efforts of several Black organizations to dismantle 
racist barriers in farming, white supremacist discrimination remained a major obstacle for them. This work examines 
the federal farm policy, particularly the United States Department of Agriculture farm bills, as a source of black 
frustration and ongoing racist hegemony. We address grassroots efforts by groups such as SNCC, SCLC, and CORE 
who implemented self-reliant tactics to end agricultural discrimination during the Civil Rights era. By doing so, it 
shifts the focus of the Civil Rights Movement’s more well-known urban locales (i.e. Montgomery, Birmingham, Little 
Rock, etc.) to the struggles for justice and equality in the rural Black Belt where a notable number of African-
Americans remained despite decades of outmigration. We also evaluate the success of the resistance efforts, 
particularly in the light of how desegregation challenged the vitality of Black controlled programs. Secondary 
literature, oral histories, and the SNCC papers served as the main source material for this research. 
 
121 
Uninformed Informed Consent: Is the Black-Belt Still Vulnerable to Research Exploitation? C. Harkless*, A. 
D. Alexander, Department of Agricultural and Environmental Sciences, Department of Biology, Department of 
Pathobiology, Tuskegee University, Tuskegee, AL 36088 

Institutional Review Boards (IRBs) are committees that ensure all human subject research is conducted in 
accordance with all federal, institutional, and ethical guidelines. They were implemented, in part, by revelations of 
unethical human studies done in Macon County, AL.  Macon County, AL is an Alabama Black Belt County (ABBC).  
This region has historically been exploited by people wanting to conduct research and who need diversity (e.g. blacks) 
in their research studies.  These researchers often acquire informed consent documents from their respective 
institutions.  While the role of IRB/Human Subjects committees is to protect the subjects, implicit bias might prevent 
IRBs from requiring strict adherence to guidelines related to human subject’s protections, especially informed consent, 
by their investigators. To what extent would a potential research subject demand to be informed by a researcher before 
the participant/respondent would sign an informed consent document? We conducted a survey to determine whether 
people from the ABBC would sign an informed consent document, even when the document was not fully legible or 
explained to them. We surveyed educated, uneducated, male, female, young adult, middle age, and elderly participants 
and tested the effect the promise of inducements had on participation.  We subsequently revealed to each participant 
the study’s findings and conducted a series of community education forums on human subjects research in the hopes 
that more informed consent would accompany future studies in the ABBC.  We show here loopholes in informed 
consent implementation.  

 
122 
Training the Next Generation of Global Citizens: An International Service Learning Experience in Costa Rica. 
D. I. James*, S.L. Tubene. Department of Agriculture, Food, and Resource Sciences, University of Maryland Eastern 
Shore, Princess Anne, MD 21853.  

The United States faces a significant challenge of educating the next generation of most highly competent 
agricultural and natural resource scientists, businessmen, and decision-makers. The challenge is even greater at the 
1890 institutions due to lack of adequate and sustainable funding to support international education activities, limited 
international content in the curricula, inadequate infrastructural capacity for learning foreign languages, and lack of 
adequate state financial support for international education. Thanks to the funds provided by USDA Animal and Plant 
Health Inspection Services-International Services (APHIS-IS) and the Foreign Agriculture Service (FAS) through the 
1890 Center of Excellence for International Development and Engagement, a trip to Costa Rica helped to immerse 
students and faculty from four partnering institutions (University of Maryland Eastern Shore, Delaware State 
University, Florida Agricultural & Mechanical University, and Tuskegee University) into tropical agricultural research 
and education (agroforestry systems, mitigation efforts and adaptation to climate change, sustainable agriculture 
systems, and tropical botanic garden). At the Tropical Agricultural Research and Higher Education Center (CATIE), 
students and faculty learned more about FAS and APHIS-IS. A field visit at Turriplantas farm featured an APHIS-IS 
clean stock program whereby nursery products (flowers) are exported to the U.S. under APHIS-IS control and 
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supervision. At the Escuela de Agricultura de la Region Tropical Humeda (EARTH)—Agricultural School for Tropical 
and Humid Region—students and faculty learned about climate change and carbon neutrality, sustainable tourism and 
rural development, integrated livestock farm, pest management using non-chemical methods followed by hand-on 
activities making them globally competent.  
 
123 
Income Disparity between Agriculture and Non-Agricultural Sectors in the Philippines. E.A.D. Jones*; B. 
Gyawali, A.M. Turay College of Agriculture, Food Science & Sustainable Systems, Kentucky State University, 
Frankfort, KY 40601 

Income disparity between the agricultural and non-agricultural sectors in the Philippines has received little 
attention among policy makers. Therefore, this study will examine the significant factors that impact income 
disparity/income inequality in 18 regions of the Philippines using Simon Kuznet’s inverted “U” hypothesis. Simon 
Kuznet derived the inverted U hypothesis, in which he concluded that throughout the course of economic growth and 
development, “as per capita income increases, initially, income inequality will increase before it starts to improve.” 
According to Kuznet, “the trend of income inequality” throughout a country’s development takes the form of an 
inverted “U.” Therefore, the question that is relevant to this study is whether Kuznet’s inverted “U” pattern explains 
income inequality between agricultural and non-agricultural sectors in the Philippines. Data from the 18 regions of 
the Philippines will be used to determine factors contributing to the income disparity between agricultural and non-
agricultural sectors. More specifically, we will look into what is necessary for closing the income disparity gap 
between these sectors. 
 
124 
Dynamic Linkages Among Capital Investment, Export, Agribusiness, Education, Business Climate and Quality 
of Life Variables and Economic Development of South Carolina. I. Rassif*, M. Mustafa and H. Selassie, College 
of Business, Department of Agribusiness and Economics and 1890 Research, South Carolina State University, 
Orangeburg SC 29117. 

This study examines factors that affect unemployment, poverty and per capita income in South Carolina. The 
state of South Carolina (SC) had higher poverty rates when compared to the average poverty rates for the U.S. and 
particularly with those of other Southern states.  In 2005, 2010 and 2014, while the national poverty rates for the U.S. 
were 12.6%, 25.7% and 12.5% respectively; South Carolina’s poverty rates exceeded those of national average at the 
level of 15%, 35% and 15% respectively.  Unemployment rates decreased and dropped to its lowest level in six years 
in South Carolina. This state's unemployment rate also further dropped as a majority of the state's counties reported a 
slight increase in jobless rates; the lowest jobless rate in the region was in Charleston County at 4.4 percent, up from 
4.3 percent in February, but down from 5.9 percent in March 2013. Although, Marion County had the state's highest 
unemployment rate at 10.4 percent in March, and the lowest rate of 4.2 percent was in Lexington County.  However, 
South Carolina is ranked forty second based on per capita income.  Hence, to analyze the factors that affect 
employment and income, this research will use descriptive statistics such mean, correlation, simple regression. Also, 
different graphs such as pie chart, bar graph were used to assess the effects. 
 
125 
Social Media Competitiveness: Insights from Small Agribusinesses in South Carolina. J. Estevez-Ortiz* and R. 
Singh, College of Business, Department of Business Administration; and S. Rahman, Department of English and 
Modern Languages and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

Social media provides an easy and effective platform for small businesses to engage with their present and 
potential customers.  Although social platforms have been ubiquitous for more than a decade and are competently 
being used by big corporations, small and micro businesses still find it challenging to exploit the potential of social 
media platforms.  Additionally, the adoption of social media can vary across products and industries.  Therefore, this 
study focusses on the use of social media among small agribusiness enterprises in South Carolina.  In addition, it 
draws upon a sample of 1200 small businesses to illustrate (1) the level of social media usage; (2) perceived 
effectiveness of social media for customer engagement; and (3) challenges related to social media adoption. Results 
of the study indicate that less than forty percentage of small agribusinesses currently engage with social media and 
largely only for push communication strategy.  Hence, limited time resources and a lack of knowledge related to 
various social media tools are common inhibitors in gaining adequate leverage from this digital platform.  Whereas, 
the study also provides various practical recommendations to small businesses that can help small businesses to 
enhance their social media strategy and gain better returns.    
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126 
Sustainable Management of an Urban Greenspace on the Campus of Southern University. K. Tripeaux, * M. 
Ford, Sustainable Agriculture Program, Southern University Agricultural Research & Extension Center and College 
of Agriculture, Baton Rouge, LA 70813. 

With the increase in population in the city of Baton Rouge and the progressive development of the Southern 
University’ campus, environmental sustainability is of the upmost importance. How to effectively manage the urban 
forested natural trail and blend its design with both man-made and the natural settings is crucial for sustainable city 
design and university expansion.  The objectives of this study were to: 1) assess the current condition of the urban 
forested natural trail, 2) examine people‘s perception on urban forests, and 3) make sustainable management 
recommendations that can benefit Southern University as well as the city of Baton Rouge. The nature trail assessment 
identified potentially hazardous trees and made recommendations on the proper maintenance procedures and 
management strategies. The study helped the community to raise awareness on the benefits and proper utilization of 
the urban forested nature trail for community outdoor learning, youth outdoor recreation, economic development, 
wind and sound buffering, temperature regulation, wildlife habitats, and aesthetics. The study provided 
recommendations on effective design of the nature trail to maximize its utilization. The study suggested that 
collaboration between the Urban Forestry and Natural Resource Program, Sustainable Agriculture Program, Southern 
University Facilities, and surrounding community would benefit the urban forest, the urban inhabitants, and the urban 
wildlife. 
 
127 
Stumbling at the Gate: African Americans and Federal Farm Policy, 1933-1954. K. Lofton*, Department of 
History and Political Science, Tuskegee University, Tuskegee, AL 36088; W.K. Hayes, Department of History and 
Political Science, Tuskegee University, Tuskegee, AL 36088; J. Pennick and R. Shange, Carver Integrative 
Sustainability Center, Tuskegee University, Tuskegee, AL 36088. 

The Great Depression hit the rural South hard. Falling commodity prices and overproduction made making 
a living in agriculture extremely difficult. This was especially the case for African-Americans who made up a 
disproportionate portion of America’s smaller and non-land owning farmers. Franklin Delano Roosevelt’s New Deal 
seemed as if it would be a beacon of hope for all. However, this was not the case. Secondary literature, oral histories, 
Alabama Farm Bureau news, and Alabama Cooperative Extension Records were used to collect data for this work. 
This work shows how this early foray into agriculture by the federal government would have a disastrous impact on 
African-Americans. It uses the 1933 Agricultural Adjustment Act and other examples of federal farm policy to show 
how government programs have intentionally and unintentionally excluded African American farmers. By looking at 
this critical early stage, it shows the irony the as the federal role in agriculture expanded, the presence of African-
American farmers contracted. Given this tragic beginning, it is no surprise that African-American farmers still face 
unjust barriers in agriculture.  
 
128 
Inspiring and Boosting African American Males to be Successful in Mathematics. K. Walker*, T. Beacoate, C. 
Henderson and N. Cluster, College of Science, Mathematics, and Engineering Technology, Department of 
Mathematics/Computer Sciences, South Carolina State University, Orangeburg, SC 29117. 

South Carolina is one of the lowest ranked states for graduating and standardized testing, especially in 
mathematics for Black males.  Though the graduation rates have increased some over the past few years, it is still 
below the national average; for only 13% of eighth grade Black males are at or above proficient in mathematics in the 
state of South Carolina.  One of the key predictors of success in high school and college admissions is eighth grade 
mathematics achievement (Schott Foundation for Public Education, 2010).  Thus, the We Can Too Program addresses 
this grim issue, consisting of three components: (1) an after school tutoring/mentoring program; (2) Saturday 
Academies; and (3) A summer mathematics enrichment program. During the academic school year, participants 
engage in an after-school tutoring/mentoring program as well as monthly Saturday Academy ACT/SAT mathematics 
workshops. During the summer mathematics enrichment program participants engage in a day camp for two weeks 
consisting of the following: reviewing mathematics concepts from previous grade, previewing mathematical concepts 
for the upcoming year, then taking field trips to enhance their understanding concerning how math is used every day.  
Pre- and post-tests in mathematics are administered and focus groups are conducted to have comprehensive results.  
Thus, this project increases mathematics proficiency while developing a support system through tutoring and 
mentoring of a cohort of sixth through eighth grade Black males.  Results, from this past year has suggested that our 
project is progressing towards achieving our goal of boosting African American male success in mathematics. 
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129 
What are the Potential Characteristics of South Carolina Small Farmers’ Willingness to Export? L. Durte*, P. 
Rienstra-Munnicha and J. Tahsoh, College of Business, Department of Agribusiness and Economics and 1890 
Research, South Carolina State University, Orangeburg, SC 29117. 

It has been commonly publicized that rural sustainability is threatened by an increase of bigger farms due to 
an economy of scale. This study examines the characteristics of SC small farmers’ willingness to export. That they 
can increase their options to sell wherever they will receive the highest price. There are sparse studies examining such 
characteristics. The main objective of the research is twofold: (i) how can the export market be used to create additional 
demand. and (ii) how the small farms can increase their income, thus, support the rural sustainability and stay in the 
community. This study applies the logistic or probability model to examine the essential characteristics of SC small 
farmers’ willingness to export and utilize the quantified results of the survey conducted on the SC small farmers. From 
the results of our survey, we found that South Carolina (SC) small farmers are not satisfied with the price (47%), 
earned low income (less than $10,000), and are faced with limited sources of domestic demand. The results of this 
paper provide an insight into how small farmers can utilize U.S. export credit programs to increase their market 
demands at international markets. It will increase options for the farmers to sell their products wherever they can 
receive the highest prices, instead of facing small demand sources at home.  The results will also provide an insight 
for achieving the Ten Year Goal for South Carolina Agriculture goal - to increase the economic impact of agriculture 
by fifty percent by 2020.  
 
130 
Fending for Yourself: A Bioethics Education Program in the Protection of Human Subjects for Vulnerable 
Populations in the Alabama Black Belt Counties M. Salter*, A. D. Alexander, Department of Agricultural and 
Environmental Sciences, Department of Biology, Department of Pathobiology, Tuskegee University, Tuskegee, AL 
36088. 

From 1932 to 1972, one of the longest, most unethical, research studies was conducted in Macon County, 
AL, one of the Alabama Black Belt Counties (ABBCs).  Characterized by their rich prairie soils and plantation 
agriculture, the ABBCs, including Macon, are also characterized by low literacy, rampant poverty, and a lack of 
healthcare and medical resources.  It is, therefore, not surprising, that scientists working for the United States Public 
Health Service, were easily able to exploit men from ABBC for more than 40 years.  The ABBCs remain vulnerable 
to this type of threat even today.  While medical research personnel strive to make sure that African-Americans are 
represented in biomedical research in order to combat health disparities, vulnerable communities like the poor, the 
incarcerated, women, children, the elderly, and the disabled, must be able to ask the right questions to make sure that 
they can recognize research studies and be treated with respect and equity.  This involves training members of the 
ABBC communities to recognize research studies, to ask the right questions, to work with advocates and community 
partners, and to refuse to participate in studies they don’t understand.  To this end, an ethics education curriculum was 
developed to prepare laypersons, especially those from vulnerable groups, to “fend for themselves.”  This program, 
therefore teaches laypersons the language of research studies and provides them with the tools they need to ensure 
that they and their families are not exploited by would-be research groups. We report here the results of this ethics 
literacy initiative. 
 
131 
An Economic Evaluation of Undergraduate Students’ Levels of Financial Literacy. P.V. Lazard*, Southern 
University Agricultural Research and Extension Center, Baton Rouge, LA 70813. 

There is a general consensus among economists that the United States has a serious financial literacy problem 
which may potentially damage the economy. Given that personal financial management is not universally taught in 
K-12 or discussed in the home, many college students do not fully understand the long-term consequences of debt or 
understand budgeting, credit, saving, or investing. Thus, our study evaluates the level of financial literacy of 530 
undergraduate students; documents knowledge on budgeting, credit, saving, and investing; determines factors 
associated with financial literacy. The study’s data were conducted via a survey in fall 2016 and were analyzed using 
descriptive statistics and linear regression. From the results, the average score on the quiz was 38 percent and was in 
line with students’ self-assessment of their level of financial literacy. Additionally, 64% of the sampled students did 
not use a budget to record monthly income and expenses. And a large percentage could not correctly answer questions 
on credit scores, inflation, interest rate, investment, or mortgages. Overall performance on the financial quiz was 
influenced by race and income levels, but not by age, academic classification, area of residence, household size, 
gender, or by marital and work status. These results are similar to those at the state and national levels and reaffirm 
the need for greater financial education to help Americans to function more effectively in the increasingly complex 
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global economy. Universities can help in this regard by offering more courses in personal financial management to 
enrolled students and the larger community.  
 
132 
Trends and Patterns of Economic Development in Metro and Non-Metro Areas: Evidence from South 
Carolina. T. Clayton*, M. Mustafa and H. Selassie, College of Business, Department of Agribusiness and Economics 
and 1890 Research, South Carolina State University, Orangeburg SC 29117. 

This study examines trends and patterns of economic development in terms of per capita income, income 
growth, and employment in metro and non-metro areas of South Carolina.  Descriptive statistical techniques such as 
frequency tables, frequency distributions, and graphic presentation, mean, variance and standard deviation were used.  
Results indicate that in relationships of real per capita income, non-metro areas lag the metro areas in 1980s, 1990s, 
2010s.  However, in terms of the rate of growth of real per capita income, results are mixed.   However, during 1970-
2008 non-metropolitan areas grew faster than the metropolitan areas; and for the period of 1990-2010, metro areas 
grew slightly faster than metropolitan areas.  The results suggest that policy-makers should attract more capital 
investment in no-metro areas.  This study also investigates the trend and pattern of composition of gross state product.  
Knowingly, results indicate that service sector’s contribution to Gross State product is increasing and manufacturing 
sector’s contribution to gross state product is declining.  
 
133 
Analyzing Retirement Farms in the U.S. Agricultural Sector.  T. Goodman* and X. Liu, Agricultural Research 
Station, Fort Valley State University, Fort Valley, GA 31030 

Retirement farms in the United States have emerged as an eligible component in the U.S. agricultural sector. 
Based on analysis of data from USDA NASS and the U.S. Census Bureau, this research was undertaken to identify 
the major factors contributing to farmers farming longer, and the role of retirement farms played in the current U.S. 
agricultural economy. Issues such as who retired to farming, in farming or from farming, and what role retirement 
farms played in the agricultural economy were discussed. The possible contributing factors linked with retirement 
farms were evaluated both qualitatively and quantitatively. Our results showed that retirement farms will likely 
increase in the coming ten years with retirement of the Baby Boomer generation, and the growth of retirement farms 
could largely be explained by factors such as the economic development, modern technology, improvement of health, 
and high demand for organic products.  

 
134 
Effects of Probiotics Pedicoccus, Bacillus subtilis and Lactobacillus acidiophilus on Enteric Bacteria Counts in 
Aquaponic Systems. F. Gonzales*, J.V. Hager, and J.H. Tidwell, Kentucky State University, Aquaculture Research 
Center, 103 Athletic Road, Frankfort, Kentucky 40601. 

Food safety concerns in aquaponic systems stem from direct integration of fish culture water with plant grow 
beds. However, vectors such as systemic water, birds, mice, and humans appear more likely to introduce pathogenic 
organisms. Addition of probiotics into aquaponic system water may competitively exclude pathogenic bacteria by 
actively altering microbial community composition. Researchers evaluated the effects of a probiotic mix containing 
equal parts Pediococcus spp., Bacillus subtilis, and Lactobacillus acidophilus in aquaponic systems. Six, 500-gallon 
replicate aquaponic systems were each stocked with six kg (~50 fish) of Nile tilapia (Oreochromis niloticus) and 71 
lettuce (Lactuca sativa) plants. Randomized probiotics treatments were inoculated weekly with the probiotic cocktail 
at a concentration of 106 colony-forming units (CFUs/ml). System water, plant leaves, and plant root samples were 
collected weekly. Samples were processed, plated onto selective media, and enumerated. Enterobacter spp. were 
isolated and identified using the bioMérieux Vitek 2 bacterial identification system. This study was run in two lettuce 
harvest cycles to reproduce a typical production cycle. A two-sample t-test found no significant difference in the 
presence of enteric bacteria found in system water (p>0.05), plant shoots (p>0.05), and plant roots (p>0.05).  
 
135 
Calcein Marking: a Non-lethal Batch Marking Option for Stocking Evaluation. G. F. Farris* and S. E. Lochmann, 
Aquaculture/Fisheries Center, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

Chemical marking provides a mechanism for identifying hatchery fish in stocking programs.  Calcein has 
advantages over other chemicals.  We examined salinities for the osmotic induction of White Crappie and Black 
Crappie.  Experiments consisted of a 3.5-min immersion of five fish in 1 L of solution at salinities ranging from <1 to 
50 ppt. Immediate and 24-h mortalities were 0% and 0—13%, respectively for Black Crappie.  Similarly, immediate 
and 24-h mortalities were 0% and 0—27%, respectively for White Crappie.  We examined dunking density (kg of 
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fish/L) to maximize efficiency during the marking process. Fish were confined at densities ranging from 0.016-0.250 
kg/L in 1L of water for 7 min. Immediate and 24-h mortalities were 0% and 0—3%, respectively for Black Crappie 
and 4—23% and 8—23%, respectively for White Crappie.  Ninety-six thousand Black Crappie and eighty-six 
thousand White Crappie were calcein marked during fall 2015 at 40 ppt and 0.25 kg/L.  The process took between 7 
and 10 h to mark each species.  Twenty-four hour survival of Calcein-marked Black Crappie and White Crappie was 
99.5% and 99.6%, respectively.  Our calcein marking process is scalable and could be used by natural resource 
agencies. 
 
136 
Performance and Carcass Measurements of Goat Kids Supplemented with Chelated Organic Trace Minerals 
versus Inorganic Trace Minerals. G.R. Pettig*, B.C. Shanks, and T.N. Drane, Department of Agriculture and 
Environmental Sciences, Lincoln University of Missouri, Jefferson City, MO 65101; K. DeHaan, Phibro Animal 
Health Corporation, Teaneck, NJ 07666; K.C. Coffey, Division of Agriculture, University of Arkansas, Fayetteville, 
AR 72701; T.J. Wistuba, Purina Animal Nutrition Center, LLC, Gray Summit, MO 63039. 

Use of organic trace mineral supplementation for livestock has increased due to greater bioavailability.  
Therefore, our objective was to compare bioavailability of copper, manganese, and zinc in chelated organic versus 
inorganic forms.  Meat-type buck and doe kids (n = 20; 20.9 ± 0.93 kg initial BW) were stratified by BW within sex 
and allocated randomly to 2 treatments: supplementation with chelated, organic trace minerals (GEM) or with 
inorganic trace minerals (CON).  Trace mineral concentrations were added to provide additional 17 ppm copper, 
manganese, and zinc to a standard corn-based finishing diet.  Goats were housed in individual pens for a 78-day trial, 
with two separate periods (P1 and P2) of total feces and urine collection.  Animals were harvested at the end of the 
experiment and carcass measurements obtained.  Goats offered GEM had greater (P<0.01) DM digestibility than CON 
in P1, but during P2, CON tended (P=0.06) to have greater DM digestibility.  Sex effected (P<0.02) total gain, ADG, 
and gain:feed for P2, tended (P≤0.08) to effect final BW, total gain, and ADG for P2, and tended (P=0.07) to effect 
HCW with buck kids growing faster, more efficiently, and producing heavier carcasses than doe kids.  However, fat 
thickness was greater (P<0.05) from doe kids offered GEM vs. doe kids offered CON, and tended (P=0.09) to be 
greater from buck kids offered CON compared with doe kids offered CON.  Therefore, use of chelated organic versus 
inorganic sources of minerals did not affect growth performance and had nominal effects on carcass measurements in 
goat kids.   
 
137 
Characterization of ACE 1 and ACE 2 in Goat Testis. H. Beamon*, O. Bolden-Tiller, Department of Agricultural 
and Environmental Sciences, and C. Bradford, Ph.D., Department Biology, Tuskegee University, Tuskegee, AL 
36088. 

Goat production in the U.S. has gained popularity in recent years, primarily due to the increase of ethnic and 
faith-based individuals who prefer chevon; however, as much as percent of chevon consumed in the U.S. is imported, 
and this trend is expected to persist without a drastic increase in domestic goat production. Assisted reproductive 
technologies can be used to rapidly propagate superior genetics which could enhance the U.S. meat goat industry; 
however, to take full advantage of these technologies, it is vital to understand molecular mechanisms associated with 
reproductive processes. The renin-angiotensin system (RAS) is a hormonal signaling pathway that regulates blood 
pressure and is thought to play a pertinent role in the male reproductive system, as components of RAS, including 
angiotensin converting enzyme 1 (ACE1) and angiotensin converting enzyme 2 (ACE2), have been identified in the 
testes, epididymis, Leydig cells, and spermatozoa, and are involved in processes associated with testicular function. 
However, the molecular mechanisms of RAS in testes are not well understood, particularly in the goat, for which there 
are no reports. The current objective was to characterize the protein expression of ACE2 in goat testes during three 
developmental stages: neonatal, prepubertal, and adult. Western blot analysis confirmed the presence of ACE 2; 
however, protein levels were not significantly different between developmental stages. Here, we report the first 
evidence of ACE2 expression in the goat testes, further supporting a role for RAS in the testes.  
 
138 
Probiotics and Fish Growth. J. L. Myer* and D. McIntosh, Department of Agriculture and Natural Resources, 
Delaware State University, Dover, DE 19901. 

Heavy stocking, medication and general mismanagement of fish health has led to a need for alternative 
options to keep aquatic stock healthy. Industry is keenly interested in options that will enable them to maintain the 
health of their animals. Probiotics have been shown to help with immunity, gut health, growth, and mitigation of stress. 
Earlier research has identified several novel probiotic strains of bacteria and demonstrated their ability to inhibit 
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growth of certain fish pathogens in disc diffusion assays. These probiotics were harvested from brackish water fish 
and are believed to be useful for both marine and fresh water species. The question becomes then: Will these novel 
probiotics be useful in aquaculture? For my research, select strains of novel probiotic bacteria will be evaluated to see 
if they can enhance growth and survival of four (two marine - cobia and clownfish; and two freshwater-hybrid striped 
bass and rainbow trout) commercially important finfish species. Fish will be separated into 12 experimental groups 
and assigned to one of four treatments, including three novel probiotic strains and a control. Assigned probiotic 
treatments will be applied by dosing the culture water with additional probiotic added following weekly water 
exchanges to maintain the correct concentrations. Fish will be allowed to grow under experimental conditions for 30 
days, after which time individual experimental groups will be counted, group weighed and individually measured. 
Growth and survival will be calculated and compared across treatments to ascertain which probiotic has the most 
significant impact on fish performance.   
 
139 
The Use of Probiotics in Shrimp Aquaculture. J. Smalls* and D. McIntosh, Department of Agriculture and Natural 
Resources, Delaware State University, Dover, DE 19901. 

Shrimp farmers face numerous challenges associated with the vulnerability of shrimp to disease and 
environmental stress. Pacific white shrimp (Littopenaeus vannamei) is one of the most commonly produced and high 
yielding cultured shrimp species. Growth and survival are two factors that dictate overall production; probiotics which 
are ‘beneficial bacteria,’ can help improve both. Extreme temperatures are a concern in shrimp production, and can 
negatively impact growth and survival. Elevated temperatures can trigger expression of Heat Shock Proteins (HSPs) 
in shrimp which aid in repairing denatured proteins. To assess the impact of probiotics on shrimp, I will conduct two 
experiments. My first experiment, will analyze the effect of probiotics on growth and survival of post-larvae (PL).  PL 
will be divided into groups and assigned to one of four (3 probiotics + 1 control) treatments.  After 28 days, remaining 
PL from each group will be counted to ascertain survival and group weighed to calculate growth. In my second 
experiment, I will determine if any of these probiotics effect expression of HSPs in juvenile shrimp. Shrimp will be 
divided into groups and assigned to one of 12 (3 probiotics + 1 control x 3 temperatures) treatments. Shrimp will be 
pre-exposed to the assigned probiotic treatment for 5 d prior to exposure to temperature stress. Shrimp will be sampled 
in two phases, exposure and recovery, by extracting the hepatopancreas and measuring HSP expression with qPCR. 
For both experiments, results will be compared across treatments to determine which probiotic has greatest effect on 
shrimp.   

 
140 
The Effects of Supplementary LED Lights on the Function of Biofloc Systems and Growth of Tilapia. J.B.O. 
Barksdale*, L. Fleckenstein, and A.J. Ray, Division of Aquaculture, Kentucky State University Land Grant Program, 
Frankfort, KY 40601. 

Biofloc-based aquaculture systems contain a dense microbial community which may include autotrophic 
bacteria, heterotrophic bacteria, and photosynthetic algae.  These microbes can recycle nutrients into biomass that is 
consumable for fish, convert or assimilate ammonia, and add oxygen through photosynthesis.  Increased oxygen 
production and greater algal abundance can lead to improved water quality which may, in turn, augment fish 
production.  Supplemental lighting may improve algal health and abundance, and some of the most efficient lighting 
available is LED technology. To assess the effect of supplemental LED lighting in biofloc aquaculture systems we 
stocked tilapia (Oreochromis niloticus) with a mean weight of 36.7g into twelve 13 m3 tanks at 88 fish/m3.  Four tanks 
were contained in each of three high tunnel greenhouses.  Two tanks in each greenhouse were randomly assigned to 
an extra light treatment (EL) with LED light arrays, and two received only natural light (NL).  The light arrays 
consisted of 15 individual LED bulbs hung twelve inches above the water.  Each bulb contained 90 red and 36 blue 
LEDs.  The arrays were operated twenty-four hours a day to maximize their effect. Aside from a period during which 
heavy foam accumulated on the water surface, chlorophyll-a concentration was higher in the EL treatment.  Morning 
dissolved oxygen concentration was significantly higher in the EL treatment.  Although fish were larger in the EL 
treatment, this effect was not statistically significant.  This study helped to demonstrate some of the impacts that 
supplemental light can have on the performance of biofloc aquaculture systems. 
 
141 
Fish Disease Treatment Recommendation Success and Economics. J. Kelso* and R. Durborow, Aquaculture 
Research Center,103 Athletic Road, Kentucky State University, Frankfort, Kentucky 40601.  

Data were collected via a 2014-15 follow-up survey of Kentucky State University Fish Disease Diagnostic 
Lab (KSU FDDL) stakeholders regarding the effectiveness of recommended disease treatments.  Disease treatments 
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were recommended for the producer and fish mortality was recorded before and after treatment application.  The most 
commonly occurring diseases were caused by bacteria, parasites, fungus, or environmental conditions.  Results show 
that fish mortality was reduced in most cases after the recommended treatment was applied.  Hence, the data indicated 
that using recommended treatments can be directly beneficial to clients by reducing fish mortality.  Economic losses 
from disease events were also recorded or projected to determine economic returns on university investment. 
 
142 
Comparison of Growth Performance of Berkshire Purebred and Crossbred Pigs Sired by Hereford and 
Tamworth Pigs Reared in Hoop Structure. K. Spann*, H. Park, S.-H. Oh, Department of Animal Sciences, North 
Carolina Agricultural and Technical State University, Greensboro, NC, 27411; N. Whitley, Fort Valley State 
University, Fort Valley, GA 31030. 

The growth performance (GP) of pigs has been shown to vary among different breeds. Berkshire pigs in 
particular have been known to have one of the best meat quality traits that consumers look for when selecting pork. 
Due to the variation amongst the breeds, it is hypothesized that crossbreeding experiments can improve the GP of 
Berkshire pigs but still maintain its high quality meat. The objective of the present study was to compare the GP of 
Berkshire purebreds (BB) to the GP of the Berkshire crossbreds sired by Hereford (HB) and Tamworth (TB) breeds 
reared in a hoop structure. There were two parts to the study. In the first experiment, BB were compared to TB. In the 
second experiment, HB and TB were compared. In both experiments, sows were artificially inseminated and housed 
individually in outdoor units. Piglets were weaned at 4 weeks and raised in a hoop structure grouped by sex. Body 
weights were recorded at 3 day of age and every 28 days from birth until 140 day of age. For any body weights not 
recorded on schedule, polynomial functions with respective powers to the frequency of the observations of each 
individual were used to conform the age on which the measurements were recorded. Least square means were 
calculated using Proc Mixed in SAS University Edition. There was no significant difference between BB and TB 
(p>0.05). However, HB was significantly heavier by day 84 than TB (p<0.05).  
 
143 
Evaluation of Performance, Parasite Resistance, and Survivability after Five Years of Divergent Selection for 
Gastrointestinal Parasite Resistance in ¾ Kiko × ¼ Boer Progeny. L.S. Wilbers*, B.C. Shanks, J.D. Walker, K.M. 
Jones, H.R. Luebbering, Lincoln University of Missouri, Jefferson City, Missouri 65101; J.D. Caldwell, Purina 
Animal Nutrition Center, LLC, Gray Summit, Missouri 63039; R.L. Weaber, Kansas State University, Manhattan, 
Kansas 66506.  

Divergent lines of goats, selected for resistance (high line; HL) or susceptibility (low line; LL) to 
gastrointestinal parasites were originally established in 2011.  All HL (n = 162) and LL (n = 114) ¾ Kiko × ¼ Boer 
progeny were utilized to evaluate performance, parasite resistance, and survivability after five years of divergent 
selection for parasite resistance.  Birth weight did not differ (P≥0.25) between lines.  At weaning, a treatment × sex 
interaction was observed (P=0.05) with HL and LL bucks being heavier than LL does and LL bucks being heavier 
than HL does.  Both HL and LL bucks tended (P≤0.08) to have higher total gain and ADG than does from either line; 
HL does tended (P=0.07) to have higher ADG than LL does.  Bucks had higher (P<0.01) fecal egg counts (FEC) and 
lower (P=0.05) packed cell volumes (PCV) at weaning and higher (P≤0.03) FAMACHA® (FAM) at 60-d post-
weaning and pre-breeding than does.  At 30-d post-weaning, FEC tended (P=0.06) to be higher for LL vs. HL and a 
treatment × sex interaction was detected for PCV (P=0.03) and FAM (P=0.08).  At 60-d post-weaning, FEC tended 
(P=0.08) to be lower and PCV was higher (P=0.02) for HL vs. LL.  At pre-breeding, PCV was higher (P<0.01) and 
FAM was lower (P<0.01) for HL vs. LL.  Consequentially, HL were dewormed less (P=0.04) and survivability tended 
(P=0.07) to be higher.  Short-term divergent selection for parasite resistance resulted in moderate improvements in 
parasitism and increased survivability; this research is part of an ongoing long-term selection project. 
 
144 
Improved Soybean Meal as an Alternative of Fishmeal for Commercial Production of Pacific White Shrimp, 
Litopenaeus vannamei. R. Hulefeld*, V. Kumar, Waldemar Rossi Jr., J. H. Tidwell, Division of Aquaculture, College 
of Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY, 40601; R. S. 
Lalgudi2, R. J. Cain, Battelle, 505 King Ave, Columbus OH 43201; B. McGraw, 3Ohio Soybean Council, 918 
Proprietors Road, Suite A, Worthington, OH 43085. 

Marine shrimp production has expanded by the nearly 15% growth per year over the last decade, representing 
almost two-fold the global aquaculture growth observed for the same period. Within the crustacean group, the Pacific 
white shrimp, Litopenaeus vannamei, is the most popular cultured shrimp globally. The great majority of its production 
relies on high protein feeds typically containing around 20-30% fishmeal (FM), which leads to high production costs 
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directly affecting the profitability and sustainability of farmed shrimp. To fulfill the high demand of shrimp feed, 
recently, we have developed a novel method to produce an improved soybean meal (ISBM) from regular commercial 
soybean meal (RCSM), and ISBM is having ~20% higher protein and much lower level of antinutritional value 
compared to RCSM. A 12-week feeding trial was conducted in 12 large tanks (1000 L each) recirculating aquaculture 
system. 200 shrimp (average weight 3.2g) stocked per tank and fed one of four diets: a diet containing 30% FM 
(control); and three other diets containing ISBM which replaced 33%, 66% and 100% of FM protein. Results from 
this study reveals similar growth performance, nutrient utilization parameters (feed efficiency and protein efficiency 
ratio) and survival rate (82-85%) of ISBM-fed groups compared to FM-fed group. Cholesterol content and omega-3 
fatty acids in shrimp muscle and physiological parameters in hemolymph of shrimp did not differ significantly among 
the groups. Overall, this study suggests that there is potential for total replacement of FM with an alternative, 
sustainable, plant protein such as ISBM for aquafeed. 
 
145 
Effects of Dried Distillers Grains with Solubles on Blood Metabolites, Milk Composition and Fatty Acid Profile 
of Dairy Goats Consuming Eastern Gamagrass Hay During Late Lactation. T. L. Williams*, B. Kouakou and, J. 
H. Lee, Fort Valley State University, Fort Valley, GA 31030. 

In the southern USA, warm season grasses make up the bulk of roughage consumed by livestock, including 
small ruminants.  Supplementation with protein and moderate levels of grain generally increases forage intake and 
digestibility. Dried distillers grains with solubles (DDGS), high in bypass protein and digestible fiber, may be a good 
alternative to replace corn and soybean meal (SBM) in small ruminant diets. The objective of this study was to 
determine intake, blood metabolites and milk composition of dairy goats (Alpine) in late lactation consuming ground 
eastern gamagrass (EG; Tripsacum dactyloides L.) hay supplemented with DDGS or corn and SBM. The does were 
stratified based on milk yield and allotted to four groups. The groups were randomly assigned to one of two treatments 
(10 does/trt). The trial lasted 14 days, with sampling on the last day. Blood plasma samples were analyzed for plasma 
urea nitrogen (PUN), glucose, and non-esterified fatty acids (NEFA). Milk samples were analyzed for basic 
composition, and milk fat was extracted and analyzed. Replacing corn and SBM with DDGS did not affect total DMI 
(1.12 ± 0.208 kg), plasma glucose, NEFA, or milk basic composition but significantly increased PUN (20.4 vs 15.2 ± 
1.31 mg/dL). The inclusion of DDGS decreased the concentration of C12:0 (5.7% vs 3.4%), C14:0 (11% vs 6%), 
C16:0 (25.3% vs 21.3%), but levels of C18:0 C18:3n6 and C20:1n9 increased. DDGS can replace corn and SBM 
(59% of diet) without adverse effects on DMI or milk composition during late lactation. 
 
146 
A Comparison of Biofloc, Clear-Water, and Hybrid Culture Systems for Intensive Shrimp Litopenaeus 
vannamei Nursery Production. T.W. Tierney* and A. J. Ray, Division of Aquaculture, Kentucky State University 
Land Grant Program, Frankfort, KY 40601. 

Indoor, intensive recirculating aquaculture systems (RAS) are increasing in popularity for marine shrimp 
production as a way of providing fresh, high-quality, never-frozen shrimp to metropolitan markets year around.  One 
common stage in shrimp production is a nursery phase, which can enhance biosecurity, allow better quantification of 
animals, and utilize space efficiently.  However, it is unclear what type of RAS is most appropriate for indoor shrimp 
nurseries.  An experiment compared three system types dictated by differences in filtration: 1.) clear-water (CW) with 
settling chambers, biofilters, and foam fractionators, 2.) biofloc (BF) with only settling chambers, and 3.) hybrid (HY) 
systems with settling chambers and biofilters.  Each treatment included four, randomly assigned 208 L tanks, each 
stocked with 3,000 post-larval shrimp/m3.  Shrimp were grown for 48 days; water quality measurements and shrimp 
production metrics were used to compare the performance of the different system types.  Dissolved oxygen was 
significantly higher in the CW treatment, followed by the HY, then the BF treatments.  Nitrite concentration was 
significantly higher in the HY versus CW treatment, and the BF treatment had significantly greater turbidity levels 
than the others.  Although survival, mean individual weight, and specific growth rate were all highest in the BF 
treatment, these factors were not statistically significant.  Since production is at least as good in the BF system, and 
startup costs would likely be lower than the other systems, BF systems may be the most practical approach to indoor 
shrimp RAS. 
 
147 
Age effects on Hypoxia Inducible Factor -1 Alpha Expression in the Goat Testis. T. J. Hebb* and O. Bolden-
Tiller, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL, 36088; E. 
Gilbreath, Department of Pathobiology, Tuskegee University, Tuskegee, AL 36088 
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Hypoxia inducible factors mediate oxygen homeostasis in cells and it is referred to as the master regulator of 
oxygen homeostasis. Under normoxic conditions, the proteins are degraded but under low oxygen, HIF-1α is stabilized 
and mediates the activation of specific genes necessary for cell survival during oxygen debt. Historically, the 
mammalian testis has been described as relatively hypoxic, specifically in the seminiferous tubule, where sperm 
production occurs. Previous studies have localized HIF-1α to the testis and demonstrated possible involvement with 
normal male reproductive functions such as the synthesis of testosterone and fertility. However, information about 
HIF-1α in the goat, Capra hircus, testis is limited. The objective of this study was to characterize HIF-1α protein 
expression in neonatal, pre-pubertal and adult goat testis. Neonatal (<30d, n=5), pre-pubertal (120d, n=5) and adult 
(180d+, n=5) goat testes were evaluated by using immunohistochemistry and western blot analysis. A qualitative 
assessment of immunostaining revealed that HIF-1α was primarily localized to Leydig cells of neonatal, pre-pubertal, 
and adult goat testicular tissues with some staining in germ cells. Further, immunoblot analysis revealed the presence 
of HIF-1α proteins in the goat testis in each group; however, expression was not statistically different. In conclusion, 
HIF-1α is the primary HIF protein in the goat testis and is predominately localized to somatic cells, suggesting a 
possible role in testicular functions; however, further analysis is needed. 
 
148 
Evaluation of Growth, Nutrient Retention, Health, and Resistance to Bacterial Challenge in Sunshine Bass Fed 
Diets with New Varieties of Non-Genetically Modified Soybeans. Y. Ramena,* R. Lochmann, 
Aquaculture/Fisheries Program, University of Arkansas at Pine Bluff, AR 71601; S. Rawles, M. McEntire, B. Beck, 
B. Farmer, M. Lange, USDA/ARS, Harry K. Dupree Stuttgart National Aquaculture Research Center, Stuttgart, AR 
72160; P. Chen, University of Arkansas at Fayetteville, AR, 72701; T. G. Gaylord and F.T. Barrows, Bozeman Fish 
Technology Center, Bozeman, MT 59715. 

We evaluated the replacement of menhaden fish meal (FM) with meals made from new strains of soybeans 
with high protein and reduced anti-nutritional factors on "Sunshine bass" (♀ Morone chrysops x ♂ M. saxatilis) 
nutrient availability and retention, growth, and resistance to Columnaris bacterial challenge. The positive control diet 
contained FM at 25.5% of diet.  Positive and negative soy control diets were formulated by substituting soy protein 
concentrate (SPC; + soy control), or traditional soybean meals (ADM or Ozark parent varieties; - soy controls) for 
FM. The first three limiting amino acids (Lys, Met, Thr) were supplemented on an ideal protein basis using the amino 
acid profile of sunshine bass muscle as a model. Three additional diets were formulated by replacing FM with one of 
three non-GM soybean varieties (R05-1415, R05- 1772, or R07-2001). All diets contained 40% digestible protein, 
16% lipid, and 0.6% phosphorus. Fish were stocked in 400-L tanks (N=25 fish/tank; 3 tanks/diet) and fed twice daily 
to apparent satiation for ten weeks. Highest (1465%) and lowest (1153%) weight gains were observed in fish fed the 
ADM and SPC diets, respectively, with other treatments exhibiting intermediate gains. Feed consumption, feed 
efficiency, and muscle ratio did not differ among treatments. Fish fed the FM, SPC, Ozark or ADM diets showed 
higher disease susceptibility to Flavobacterium columnare than fish fed the non-GM soy diets. In summary, three new 
non-GM soy varieties were used successfully as alternatives to 100% fish meal or conventional soy in commercial 
ideal-protein diets for Sunshine bass. 
 
149 
Isolation and Characterization of siRNA and miRNA and Their Target Genes in Response to Aluminum (AI) 
Stress Induction in Soybean (Glycine max L.) PI 416937.  L. Croom * and K. Soliman, Department of Biological 
& Environmental Sciences, Alabama A&M University, Normal, AL 35762 4900 Meridian St. N. Normal, AL 35762 

Despite Glycine max’s (soybean) commercially-driving capacity, its sensitivity to aluminum has remained a 
focal point for many scientific researchers. We present research that characterizes the biological roles of specific 
siRNA and miRNAs in regulating gene expression under aluminum stress conditions. In vitro propagated roots, were 
cultured in a Canviron growth chamber (24 h dark cycle with temp. 28oC, photosynthetic photon density of 100 μmol 
m-2s-1), for 72 h. Seedlings with uniform root length were paired and placed into black painted pots containing 1L of 
800 µM CaCl2 solution, supplemented with 0 µM  Al (control) or 10 µM Al (treated) in the same growth chamber with 
same conditions for 0,12,48, and 72 h. One centimeter of the root tips of the primary tap root were harvested, washed 
with deionized water, flash frozen in liquid nitrogen, and stored at -70oC for total RNA extraction. Total RNA from 
each sample was taken into small RNA library preparation protocol using NEBNext Small RNA Library Prep Set for 
Illumina (New England BioLabs Inc., Ipswich, MA, USA). Differential transcriptome wide maps, allowed us to 
distinguish specific gene targets relevant to Al tolerance in Al tolerant PI 416937. Over 200 miRNAs & siRNAs were 
differentially expressed under Al stress conditions. The putative and highly expressed genes targeted by these classes 
of small RNAs were elucidated and will be discussed. The information garnered from this research can be utilized as 
a useful genetic resource for scientists working to improve plant Al tolerance trait in Glycine max. 
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150 
Characterization of Ankyrin Gene Family and Other Genes Involved in Pepper Fruit Size and Capsaicin 
Content. L. Yadav*, T. Saminathan, P. Nimmakayala, and U. K. Reddy Department of Biology, Gus R. Douglass 
Institute, West Virginia State University, Institute, WV 25112-1000, USA 

Ankyrin repeat (ANK) protein domain is found in a wide range of organisms from plants, humans to the 
microorganisms. This motif consists of 33-residue which has two alpha helices that are separated by a loop from each 
other. Our previous GWAS showed that ANK proteins were mapped for fruit weight and capsaicin in pepper and the 
current study aims to investigate it further. Selected Ankyrin repeats were analyzed using three pepper species 
(Capsicum annuum, C. chinense, and C. baccatum) having variation in fruit size. Current genome mining using 
Arabidopsis and rice ankyrin genes as homologue search indicates that there are nearly 122 Ankyrin-repeat genes in 
pepper. The phylogenetic relationship was created based on the available sequences from the database. I showed these 
genes can be grouped in 5 sub-groups. The two genes that came forward through GWAS study were further exploited. 
10 accessions from each species were grown in green house condition and genomic DNA was extracted for sequencing 
of these two genes. Sequencing showed variable pattern of these genes in different species. Annuum species has larger 
size of gene compared to the other species regarding these two genes. It is seen that that there might be some king of 
indels present in these genes when compared among species. Further, RT-qPCR will be done to validate gene 
expression. Through this investigation, we can track down the evolution of ankyrin gene family in pepper and it will 
provide candidates for further improvement of fruit size/weight and capsaicin content in peppers. 
 
151 
Characterizing the microbial communities of Cruciferae root systems grown in high tunnel houses under 
varying soil conditions. L. Joseph* and R. Whittington Department of Biology, Tuskegee University, Tuskegee, AL 
36088; R. Shange  and V.Khan, Carver Integrative Sustainability Center, Tuskegee University, Tuskegee, AL 36088; 
R.O. Ankumah, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

Cruciferous vegetables are vegetables of the family Cruciferae (also called Brassicaceae) with many genera, 
species, and cultivars being raised for food production. Cruciferous vegetables are one of the dominant food crops 
worldwide. They are high in vitamin C and soluble fiber and contain multiple nutrients and phytochemicals. The 
rhizosphere region of the root system is extremely important to plant growth and development as it is where the 
mutualist microbial communities are located that play a role in plant nutrition and health. The rhizosphere microbiome 
has a significant role in plant health, effectively serving as a second genome to a plant. Plant host and developmental 
stage have a significant effect on shaping the rhizospheric microbiome. In this study, collard greens, broccoli, and 
cabbage where grown in a split plot design in high tunnel houses to assess microbial communities for changes seen 
with respect to varieties (Brassica oleracea var. capitata f, sabauda; Brassica oleracea var. viridis; Brassica 
oleracea var. italica) and soil type (mineral v. organic). Rhizosphere soil samples were taken at harvest and extracted 
for DNA and subjected to paired-end sequencing (Illumina Mi-Seq) and bioinformatic analysis (Ribosomal Database 
Project), as well as measured for pH, organic carbon, and available nitrogen and phosphorous. General trends show 
rhizosphere communities to respond more closely to plant varieties. 
 
152 
Comparison of Chloroform, Methanol and Hydro-distillation Methods for the Extraction of Ocimum 
tenuiflorum Leaves. M. Bomma*, S.R. Mentreddy and F. Okafor, Department of Biological and Environmental 
Sciences, Alabama A&M University, Normal, AL 35762. 

The genus Ocimum of Lamiaceae family is used worldwide for its pharmaceutical, culinary and aromatic 
properties. Ocimum spp. contains a range of essential oils composed of polyphenols, flavonoids, and 
anthocyanins, which have antimicrobial, antifungal, and insect-repelling, anticonvulsant, hypnotic, and antioxidant 
properties. These species have medicinal and economic uses based on their essential oil composition and morphology. 
The study characterized chemical profiles of Ocimum tenuiflorum for the presence of biologically active 
phytochemicals using different leaf extraction methods. Fresh leaves of O. tenuiflorum were harvested from the 
AAMU agricultural research station. The leaves were stored at 4°C until needed. Gas chromatography-mass 
spectroscopy (GC–MS) analysis was used. The mass spectra of the compounds found in the extracts were matched 
with the National Institute of Standards and Technology (NIST) library.  The preliminary phytochemical analysis of 
various extracts confirmed the presence of secondary metabolites. Retention times and peak area percents from 
databases served as reference parameters. Preliminary results from GC-MS analysis for selected major molecules from 
chloroform extraction were seven compounds: methyl eugenol (48.65%), caryophyllene (2.51%), elemene (1.26%), 
eicosane (3.23%), gamma sitosterol (9.38%), tritetracontane (6.80%), and penta tricontane (2.95%). From hydro-



 

101 
  

distillation, three compounds: methyl eugenol (41.23%) Elemene (6.80%), and caryophyllene (37.81%). For methanol 
extraction, four compounds: methyl eugenol (83.29%), 10- dimethyl-2,6-dimethylene bi-undecan-5. beta.-ol 
(caryophylladienol) (8.67%), hexadecanoic acid (3.55%), and hexadecanoic acid, 2-hydroxy-1(hydroxymethyl) ethyl 
ester (4.48%). From the preliminary results, methyl eugenol appears to be the most significant compound from all 
extraction methods. Chloroform extraction appeared to be more efficient in extraction of Ocimum essential oils. 
 
153 
Relationship of Imported Fire Ant Size with Species and Geographic Location in Tennessee and Consequences 
for Classical Biological Control Programs.  M. Pandey*, J. B. Oliver, and K. M. Addesso, Department of 
Agricultural and Environmental Sciences, Tennessee State University, Nashville, TN 37209.  

Imported fire ants (IFA), Solenopsis spp. (Hymenoptera: Formicidae) have continued to expand their range 
since entering Tennessee in 1987.  Past Tennessee surveys indicate a mixed IFA population of red (Solenopsis invicta 
Buren) and black (Solenopsis richteri Forel) IFA and their S. invicta × S. richteri hybrid. From field observations, 
worker ant sizes appear to vary across IFA colonies.  The purpose of this study was to determine the relationship 
between IFA species/hybrid status and worker ant size.  The research is important because biological control agents 
like Pseudacteon phorid-decapitating fly species (Diptera: Phoridae) exhibit distinct preferences for worker ant size, 
which could affect IFA classical biological control programs.  IFA worker ant samples were collected from 62 IFA 
infested Tennessee counties.  Gas chromatography and mass spectroscopy were used to calculate the cuticular 
hydrocarbon and venom alkaloid index to determine species or hybrid status of the worker ants.  Sub-samples from 
colony collections were randomly selected and the head capsules of 50 worker ants were photographed under a 
microscope and measured with imaging software.  Worker IFA size relationships were compared to the alkaloid index 
value, as well as the geographic distribution of colony alkaloid index values using ArcGIS.  The study results indicated 
similar distributions of ant size across colonies regardless of the calculated cuticular hydrocarbon and venom alkaloid 
species index value.  Consequently, worker ant size in Tennessee IFA populations will likely not be an impediment in 
the establishment of different phorid species with varying worker ant size preferences.  
 
154 
Evaluation of Biorational Products and Fungicide in Management of Powdery Mildew and Cercospora Leaf 
Spot Diseases of Hydrangea.  M.D. N. Kabir*, P. Liyanapathiranage, T. Simmons and F. Baysal-Gurel, Tennessee 
State University, Otis Floyd Nursery Research Center, McMinnville, TN  37110 

Hydrangeas are summer-flowering shrubs and are one of the most popular ornamental plants in home gardens 
as well as in the landscape. The bigleaf hydrangeas (Hydrangea macrophylla) are very susceptible to powdery mildew 
(Erysiphe polygoni) and Cercospora leaf spot (Cercospora hydrangea) diseases which are causing esthetic damages 
to the hydrangea plants. Powdery mildew and Cercospora leaf spot infections can also reduce the growth of hydrangea 
plants. The objective of this study was to determine the effect of biorational products (ZeroTol 2.0, MBI-110 and 
Triact 70) and the synthetic fungicide (Mural) on powdery mildew and Cercospora leaf spot diseases of hydrangea 
(cv. Kardinal). Treatments were applied using hand-held sprayer every 7 to 14 days. The severity of powdery mildew 
and Cercospora leaf spot diseases and phytotoxicity caused by treatments were evaluated using a scale of 0-100% 
foliage affected. Area Under the Disease Progress Curves (AUDPC) was calculated using the formula AUDPC = 
∑[(Xi+1 + Xi)/2](ti+1–ti). The severity of powdery mildew and Cercospora leaf spot were low (~12.5 and 5.0% 
foliage affected in-non-treated controls, respectively) in this study. All treatments significantly reduced the powdery 
mildew disease severity compared to the non-treated control, but not Cercospora leaf spot. Triact 70 and Mural were 
most effective in reducing powdery mildew severity and disease progress. 
 
155 
In-Vitro and In-Situ Rooting of Stevia for Cultivation in Peach Orchard. N. P. Sedhain* and B. K. Biswas, 
Specialty Plants and Crop Research Laboratory, Agricultural Research Station, Fort Valley State University, Fort 
Valley, GA 31030. 

Stevia (Stevia rebaudiana Bertoni) is one of the 240 species of the genus Stevia (family Asteraceae) once 
used by the native peoples of Paraguay. The leaves of the shrub contain specific glycosides, which produce a sweet 
taste but have no caloric value. It is a new crop and gaining much popularity among all types of sweetener users for 
its synthesized product, steviol glycoside (stevioside and rebaudioside-A) which is an ideal substitute for sugar and is 
30 to 320 times sweeter than table sugar. Stevia has been clinically tested and frequently used by humans with no 
negative effects. Thus, application of biotechnology approaches in stevia would certainly accelerate the 
breeding/production process, greatly enhancing its potential for agricultural production. In this investigation, in-vitro 
rooting of stevia has been studied using MS as the basal medium supplemented with plant growth regulators (IAA, 
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NAA & IBA) in different concentrations (0, 0.1 & 1.0 mg/L). Among all the media tested in the study, ½ MS and full 
strength MS basal media initiated a higher percentage of healthy roots. Stem cuttings are planted in small poly pots 
for observing the rooting efficiency and time requirement in comparison to in-vitro culture. Data will be presented 
after statistical analysis. We expect to plant stevia in peach plots of Fort Valley State University, Fort Valley (Peach 
County) for demonstration towards generating extra income by peach growers.   
 
156 
Effects of Poultry Litter Biochar on Soil Bacterial Community Structure, Bio-solubilization of Phosphorous, 
and Soil pH. N. Hancock*, F. Okafor and T. Ranatunga, Department of Biological and Environmental Sciences, 
Alabama A&M University, Normal, 35762 

Biochar is a valuable soil amendment product converted from agricultural and other waste products.  It can 
hold carbon, boost food security, and increase soil biodiversity. The objectives of this study are to determine the effects 
of poultry litter biochar to previously on untreated soil samples influences bacterial community structure; its effect on 
the bio-solubilization of phosphorus, and the determination of what effect the addition of the poultry litter biochar has 
on soil pH. We utilized highly weathered, untreated soil; Decatur silt loam. The poultry litter biochar is a result of 
pyrolysis of a mixture of poultry litter and wood chips (1:1) at 500°C. The Pioneer seed 1319 corn variety was used. 
The corn seeds were planted into pots of the untreated highly weathered soil. Concentrations of 0.5%, 1% and 0 
(control) biochar were distributed into 4 experimental pots each and incubated for a six week period in the greenhouse. 
Our preliminary results indicate that the plants plotted in soils containing 1% biochar and 0.5% biochar grew to reach 
between 35-36 inches in height while the control soil plant remained under 35 inches in height. Soils containing 1% 
biochar had higher moisture contents and increased plant dry matter compared to 0.5% and the control soils. In 
conclusion, the addition of the poultry litter biochar to soils may positively impact the soil resulting in higher nutrient 
levels, greater moisture retention, and increased growth.  We are currently characterizing the bacterial community to 
determine their effects on phosphorus solubilization.  
 
157 
Assessing the Response of above- and below-ground Communities to various Fertilizer Regimes in Small Scale 
Agroecosystems. N.S. Omidire*, R.O. Ankumah, and R. Shange Department of Agricultural and Environmental 
Sciences, Tuskegee University, Tuskegee, AL 36088.  V. Khan, R. Bean, J. Bean, Carver Integrative Sustainability 
Center, Tuskegee University, Tuskegee, AL 36088.  

This study was conducted at S & B Farms located in Eufaula, AL in 2014. The treatments were Inorganic 
fertilizer/“Farmer’s Mix” (NPK 13:13:13 + ammonium nitrate mixed in 3:1 ratio); Inorganic fertilizer/“Farmer’s Mix” 
(NPK 13:13:13 + ammonium nitrate mixed in 3:1 ratio + Bio-grow) plus microbe mix; and Organic Fertilizer – Mighty 
Grow (4-3-4) with a microbe mix. All fertilizers were applied prior to mulch application after which the following 
crops squash (Cucurbita pepo L.), cucumber (Cucumis sativus L.), and okra (Abelmoschus esculentus L. Moench) 
were directly seeded in a complete randomized design. Also, soil samples were taken from each treatment. The DNA 
from each soil sample was taken and downstream analysis was performed to examine the biological activity of each. 
The results showed that the inorganic fertilizer had higher yields (lbs/acre) than organic fertilizer. The addition of 
microbes to the inorganic fertilizer significantly increased the numbers of cucumbers and okra per acre. Overall, the 
“Farmer mix” with or without the addition of microbes significantly increased yields for all crops compared to the 
organic-base fertilizer. Results for below-ground demonstrated that the soil microbial population seemed to increase 
its diversity in plots amended with the “Farmer’s Mix” with microbes compared to inorganic and organic plots. 
Bacterial populations from sequencing for all three-fertilizer treatments were significantly higher when compared to 
the control.  
 
158 
Evaluation of Antioxidant Activity and Total Phenolic Content of In-vitro Cell Lines in American Native 
Grapes Vitis aestivalis Michx. Cynthiana cv. O.O. Sangokunle*, V. Georgiev, T.T. Adeyewa, A. Ananga, V. 
Tsolova, Center for Viticulture and Small Fruit Research, College of Agriculture and Food Science, Florida A&M 
University, 6505 Mahan Drive, Tallahassee Fl, 32317, USA.  

Phenolics are plant secondary metabolites that act as antioxidants due to the free radical scavenging 
properties. The production of plant phenolics are of great importance for pharmaceutical, food and nutraceutical 
industries. They are used as food colorants, nutraceuticals and have the capacity to improve overall human health. 
Grape is a natural source of polyphenols, which possess remarkable nutraceuticals and phytochemical properties. The 
aim of our research is to conduct a feasibility study for production of dietary antioxidant by in vitro cell cultures of 
American native grapes (Vitis aestivalis Michx. Cynthiana cv.). The outcome will be a molecular farming of the cell 
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line that produces the highest level of dietary antioxidants and establishes a novel sustainable resource for food, 
pharmaceutical and nutraceuticals industries. In vitro cell lines of Vitis aestivalis Michx. Cynthiana cv. was initiated 
from the early version stage using a protocol developed in our lab. The initial callusogenesis appeared after 4 weeks. 
The visual color difference in callus morphology was used for selection of sixteen in-vitro lines. Biochemical analysis 
confirmed the selection of the high producing secondary metabolites in the callus cell lines: 15 (288.1 GA/g), 11 
(75.44 GA/g) and 6 (63.33 GA/g) indicating the highest level of phenolic content per dry biomass. Respectively the 
antioxidant activity: DPPH, FRAP, TEAC assays for line 15 (1103, 883.7, 7056 μM/g), 11 (594, 472, 4022 μM/g), 
and 6 (363.2, 1915, 3058 μM/g) per dry biomass. The selected lines will further be grown and evaluated on laboratory 
scale Bioreactor.  
 
159 
Variability of Soil CO2 Effluxes in a Decatur Silt Loam Soil under Different Tillage Systems. P. Dunu*1, R. 
Mankolo1, E. Cebert1, I. Tazisong1, and M. Gebremedhin2, 1Department of Biological and Environmental Sciences, 
Alabama A&M University Normal, AL 35762, and 2Department of Agriculture, Food Science and Sustainable 
Systems, Kentucky State University Frankfort, KY 40601 

The efflux of carbon dioxide (CO2) from soil surface presents an important component of organic carbon in 
terrestrial ecosystems, and it contains three times more carbon (2460 Pg C; Pg = 1015 gram) than present in the 
atmosphere (800Pg). As such, it plays a significant role in regulating atmospheric CO2 concentration. Soils have the 
potential to play a dual role as source and sink for carbon depending on the land use and soil management practices. 
The significant increase in intensive agriculture in the last century has contributed to the gross anthropogenic 
emissions of greenhouse gases. There is a concern that the present and future warming trend could trigger a massive 
CO2 release to the atmosphere through soil C respiration (soil CO2 efflux). Conservation or no-tillage management 
has been reported to increase soil organic matter (SOM) storage, probably because it hampers microbial mineralization 
of organic compounds. In order to better understand the variability of soil CO2 effluxes in different cultural systems, 
the soil CO2 efflux rates were quantified in till and no-till systems under corn in a Decatur silt loam soils at Alabama 
A&M University Winfred Thomas Agricultural Research Station. Our ongoing objective is to evaluate the 
relationships between soil CO2 effluxes and soil bio-physical and chemical factors such as soil moisture, temperature, 
pH, organic matter content and microbial activity under till and no-tillage systems. Preliminary results showed that 
tillage practices had a notable influence on daily and monthly CO2 efflux during summer. The CO2 effluxes under 
mold board till were higher than under no-till. The increased CO2 effluxes detected in the tilled plots were probably 
due to increased disturbance, mixing and aeration of soil resulting from tillage, which sped up decomposition of 
organic matter thus releasing more CO2 to the atmosphere.   
 
160 
Isolation and Identification of Lead and Cadmium Tolerant Bacteria from Blackbird Creek Marsh in 
Townsend, Delaware. P. McKenzie-Reynolds*, Department of Agriculture and Natural Resources, Delaware State 
University, Dover, DE 19901; L. Crawford, Department of Biological Science, Delaware State University, Dover, DE 
19901; L. K. Chintapenta, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 
19901; and G. Ozbay, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 
19901. 

Environmental pollution caused by toxic heavy metals has become a growing concern worldwide. The United 
States Environmental Protection Agency (USEPA) and United States Geological Survey (USGS) have been using 
microorganisms as an alternative or addition to conventional methods to remove environmental pollutants from 
contaminated areas. Heavy metals are usually found at high concentrations in industrial areas, residential areas and 
ground waters adjacent to these locations and in agricultural run-offs. Marsh ecosystems are known as environmental 
engineers and naturally harbor microorganisms that can remove these toxic metals from soils and water. The present 
study focuses on isolation, identification, and characterization of lead and cadmium resistant bacteria from marsh 
soils. Soils and water samples were collected from Black Bird Creek Salt Marsh, located in Townsend, Delaware. For 
the isolation of lead and cadmium tolerant bacteria, soil samples were inoculated in Luria Broth (LB), enriched with 
various concentrations of lead nitrate and cadmium chloride using marsh water. Heavy metal tolerant bacterial 
colonies were enumerated and genomic DNA was isolated using phenol: chloroform method. The 16s region of the 
DNA was amplified using universal bacterial primers (27F/ 1492R). PCR amplicons were cleaned to remove the PCR 
reagents and identified by Sanger sequencing. Preliminary results recorded the growth of bacteria with increased 
tolerance of lead up to 1100ppm and cadmium up to 500ppm. The long-term goal of this study is to isolate lead and 
cadmium absorption bacteria that can be implemented for the bioremediation of contaminated ecosystems. 
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161 
Evaluation of Pigeonea with Soybean and Cowpea as a Forage Crop. R. Baggett*, Rao Mentreddy, U. Bishnoi, 
D. Mays, R. Mankolo, S. Khan, Department of Biological and Environmental Sciences, Alabama A&M University, 
Normal, AL 35762. 

Small ruminate farmers have a limited choice of leguminous forage crops in Alabama. Extreme heat, pests, 
soil fertility and crop management practices further reduce this option.  Pigeon pea may have the potential to be a 
forage crop in comparison to cowpea and soybean.  Pigeon pea is not suitable for grain production due to its short 
growing season, but it may have value as a forage crop in Alabama and other southern states.  Therefore, research was 
conducted to evaluate forage potential of a short duration variety (GA2) in comparison with soybean, and cowpea at 
three row spacings and planting dates.  Data on biomass accumulation for forage yield and nutritional quality were 
taken to develop enterprise budgets for pigeon pea as a forage crop in comparison with soybean and cowpea. Research 
results showed that pigeon pea had above ground biomass of 847.6 Kg/ha in comparison to soybean 1058 kg/ha and 
cowpea 747 kg/ha.   Forage quality variables; Neutral Detergent Fiber, Acid Detergent Fiber and Crude Protein of 
50.6%, 111.9%, and 17.4% respectively, could serve as a supplemental summer legume forage crop in Alabama for 
small ruminants.  Pigeonpea planting date on May gave highest forage yield at 7.5’ row spacing.  
 
162 
Basil (Ocimum basilicum) Producation and Utilization at the Alcorn Experiment Station. R. Boateng*, R. 
Williams III, and P. Igbokwe, Department of Agriculture, Alcorn State MS 39096. 

Basil (Ocimum basilicum) is a popular culinary herb grown for the fresh market and for processing in many 
countries of the world, including the United States.  A field study was conducted to evaluate four basil cultivars 
(Genovese, Lettuce, Spicy, and Sweet) for survival, growth potential and quality. The study was conducted at the 
Alcorn Experiment Station. A randomized complete block (RCB) experiment design, with each of the cultivars 
replicated four times on rows 6.1 meter-long and 1.1 meter-wide, and at a within row plant spacing of 10.2 centimeters 
were used in the study. Proper agronomic practices were employed in cultivar evaluations.  Aqueous leaf extracts 
were used to determine their insecticidal characteristics. Oven-dried leaf samples were grounded to pass through 2 
mm sieve and used in meat seasoning formulations. All data was analyzed by the analysis of variance and means 
separated by the least significant difference (LSD) test procedure. Findings suggest that basil cultivars can successfully 
be grown to maturity on the Memphis silt loam soil in southwest Mississippi as an annual warm weather alternative 
crops. The aqueous extract had insecticidal characteristics, while the oven-dried leaf samples were good additions to 
the ingredients used in the development of meat seasoning. Both below and above ground plant parts will provide 
nutrients desired by humans. 
 
163 
Self-Compatibility and Its Impact on Fruit and Seed Set in the North American Pawpaw. S. ThapaMagar*, K.W. 
Pomper, J.D. Lowe, S.B. Crabtree, Kentucky State University Land Grant Program, Cooperative Extension Building, 
Frankfort, KY 40601.  

Pawpaw (Asimina triloba), a tree fruit native to North America, is emerging as a high-value niche crop among 
Kentucky farmers. The flowering time in pawpaw encourages cross-pollination; however, there is some evidence of 
self-compatibility in some varieties. The objective of this study is, therefore, to determine self-compatibility and its 
impact on fruit and seed set in pawpaw. Two pawpaw varieties, ‘Sunflower’, and ‘Susquehanna’, were selected for 
this study at Kentucky State University’s Research and Demonstration Farm. Flowering branches were bagged with 
Tyvek-made pollination bags on 25th March. Since the flowers inside pollination bags were dead, 1000 crosses (250 
self and cross pollinations for each variety) were carried out in open flowers in April, 2016 and tagged with different 
colored flags. Since pawpaw tends to flower at different times, the flower buds seen after pollination were removed 
in May. Fruit clusters along with fruit number were then recorded three times, first on 24th May, second on 9th June 
and third on 22nd August. The seeds from each treatment were collected and stored at chilling temperature with peat 
moss. These data were then analyzed using Co-Stat software. The highest fruit set recorded was 65.2% in self-
pollination of Susquehanna whereas the lowest was 31.2% in cross pollination of Susquehanna to Sunflower. The 
highest average seed set was recorded in self-pollination of Sunflower. Although the data were not significantly 
different, self-pollination tends to set more fruit than cross-pollination. However, there was a trend of higher fruit drop 
with time in self-pollination than cross-pollination.  
 
164 
Molecular Plant-Plant Belowground Interaction Mechanisms in Intercropped Production of Egyptian Spinach 
(Corchorus Olitorius) and Cocoyam (Xanthosome Sagittifolium). S. Madu*, K. Kpokpogbe, S. Marquez, P.A.Y. 
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Ampim, M. Gao, A. Weerasooriya, L. Carson, P. Johnson, E. Duffus, G.O. Osuji, CARC, Prairie View A&M 
University, P.O. Box 519-2008, Prairie View, TX 77446. 

Intercropping is widely practiced in many parts of Africa, Asia, and USA in the limited resources production 
of vegetables as a technology for maximizing land use and minimizing labor costs. Intercropped cocoyam increased 
cocoyam yield, but no metabolic mechanisms were proposed to explain the increase. Cocoyam, and Egyptian spinach 
were intercropped in 12 X 12 X 1 ft. boxes filled with peat moss. There were four rows of spinach in half the box, and 
four rows of cocoyam in the other half. A zone of 1 ft. separated the spinach from the cocoyam. The crops established; 
the spinach leaves and pods became severely yellow with increasing proximity to the cocoyam. Similarly, the cocoyam 
leaves yellowed mildly with increasing proximity to the spinach.  Yellow leaves and green leaves were harvested per 
crop. Peroxidases were electrophoretically purified, and their isoenzyme molecular characteristics were displayed by 
dianisidine-hydrogen peroxide staining of the electrophoresed polyacrylamide gels. The peroxidase of the green 
cocoyam was very active, displaying a single row of acidic isoenzymes; but the peroxidase of the yellow leaves were 
more active displaying full spectrum acidic-alkaline isoenzymes. The peroxidase of the green spinach was less active 
and displayed a single row of acidic-neutral isoenzymes, but the peroxidase of the yellow suffered degradation by 
displaying an additional row of fast migrating isoenzymes. Peroxidases regulate the sequestration of organic carbon.  
Therefore, the cocoyam peroxidase, being more active sequestered more organic carbon that altered the soil pH to the 
detriment of the spinach which accordingly suffered premature senescence. 
 
165 
Effect of High Temperature and Lime Applications on Straighthead Disorder in Rice (Oryza sativa L.). S. 
Singh*, M. Pokharel, S. Ntamatungiro and B. Huang, Department of Agriculture, University of Arkansas at Pine 
Bluff, AR 71601. 

Straighthead is a physiological disorder that causes floret sterility and poor grain development in rice which 
results in yield loss. High temperature during panicle differentiation (PD) period is known to increase straighthead. In 
the present study, twenty-six cultivars, ranging from resistant to highly susceptible cultivars, were investigated for 
their response to high temperature during PD period along with lime treatments. Fields treated as control Ca_0 (0 tons 
lime/acre), Ca_I (2 tons lime/acre), and Ca_II (4 tons lime/acre) were differed in lime application rates. Individual 
panicles of varieties for each treatment were randomly tagged during heading in order to analyze differential response 
of individual panicles. Date of heading for each panicle was recorded and temperature during panicle differentiation 
was recorded 21 days prior to heading date. The results indicated that high temperatures during the PD can be an 
attributing factor to straighthead and calcium, in form of lime, can reduce straighthead at some level, especially for 
highly susceptible and susceptible cultivars. Varietal response to lime application varied with susceptible and highly 
susceptible varieties showed higher response than moderately susceptible and resistant varieties.  
 
166 
Indirect Organogenesis and Somatic Embryo Induction in Prunus persica L.  S.  J. Chirchir*, M. M. McKinney, 
B. K. Biswas, Specialty Plants and Crop Research Laboratory, Agricultural Research Station, Fort Valley State 
University, Fort Valley, GA 31030. 

Peach (Prunus persica L. Batsch), in the family Rosaceae, is an economical and nutritionally important fruit 
cultivated in the southeastern United States and revered in the state of Georgia. Unfortunately, its production is 
declining because of biotic and abiotic stresses which shortens the longevity of peach orchards. The purpose of this 
research was to develop protocols to induce organogenesis and embryogenesis from peach leaf tissue from selected 
cultivars. Leaf explants were cultured on Murashige and Skoog (MS, 1962) medium supplemented with different 
concentrations and combinations of 2-4, D and BAP for induction of callus. Within 3-4 weeks of culture, leaf explants 
induced callus with roots on MS + 5 μM 2, 4-D medium, while embryogenic callus was observed on MS + 2.5 μM 2, 
4- D + 5 μM BAP medium. These calli were sub cultured on MS supplemented with different concentrations and 
combinations of auxins (IAA, IBA, and NAA) and cytokinins (2iP, BAP, KN, thidiazuron, and zeatin). Globular 
embryogenic callus was observed on media containing MS + 2.5 μM IBA + 2iP (2.5 and 5 μM) as well as on MS + 
2.5 μM IBA + KN (2.5 and 5 μM) after 9-12 weeks of sub culture. All the cultures were incubated in the dark. Further 
research on somatic embryo maturation and conversion into plantlets is ongoing. This research is a precondition for 
somatic hybridization between peach cultivars available at Fort Valley State University peach orchard and in the 
greenhouse to regenerate biotic and abiotic stress tolerant peach cultivars. 
 
167 
Analysis of Yield Response with Deficit Irrigation Strategies and Remote Sensing with UAVs : T. Ford*, 
Agriculture, Food, and Resource Sciences Department, University of Maryland Eastern Shore, Princess Anne, MD 
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21853; C. Hartman, A. Nagchaudhuri, Engineering and Aviation Sciences Department, University of Maryland 
Eastern Shore, Princess Anne, MD 21853; M. Mitra. Natural Sciences Department, University of Maryland Eastern 
Shore, Princess Anne, MD 21853. 

The study reported here was conducted at University of Maryland Eastern Shore farm to investigate impact 
of a variety of deficit irrigation strategies in the 2015 and 2016 growing seasons on corn production. Deficit irrigation 
is being widely investigated as a valuable and sustainable production strategy. For this study, the growing season was 
divided in three equal portions corresponding to early, middle, and late stages of crop growth. Three irrigation 
treatments (70-70-70), (0-30-15), (0-50-50) were chosen along with a non-irrigated control area (rain-fed). In the 2016 
field experiment we added another treatment (15-50-0) with a small early season irrigation component and no 
irrigation in the late season. 70 corresponds to maintaining 70% plant available water. It is to be noted two of the 
treatments have ‘0’ for the early stage indicating that no irrigation was scheduled unless permanent wilting point 
occurred. Weekly measurements were taken using a handheld Infrared Temperature (IRT) sensor, soil moisture sensor, 
as well as a SPAD meter. Thermal imagery was also captured using a low flying unmanned aerial vehicle (UAV). 
These images were then assembled, mosaicked, and processed to display crop water stress index (CWSI) image of the 
entire field. A selected portion of the experimental area was hand harvested and the rest with a combine harvester 
equipped with a yield monitor. The results of this preliminary field study indicate deficit irrigation does indeed make 
judicious use of irrigation water.  UAV based thermal imagery holds promise in crop health assessment in water 
stressed conditions.  
 
168 
High Tunnel Greenhouse for Crop Production and Utilization. W. Segbefia*, R. Boateng, F. Chukwuma, and P. 
Igbokwe, Department of Agriculture, Alcorn State, MS 39096. 

A high tunnel greenhouse or hoophouse is defined as a relatively inexpensive structure for year-round 
production of high –value crops, while protecting them from adverse effects from low temperatures, excessive wind 
and rainfall, insect disease, and weed infestations, as well as damages from wildlife.  One of the two newly established 
hoophouses at the Alcorn Experiment Station was used to determine the impact of the growing environment on 
“Roma” tomato cultivar growth and quality. The second hoophouse was used to compare the growth potential and 
quality of culinary herbs grown in hoophouses. The product qualities of the tomato paste and meat seasoning from the 
two hoophouses were compared to similar products developed with tomatoes and herbs harvested from field plots at 
the Experiment Station. Data suggests that both, plant growth and developed products, were generally comparable in 
color, flavor, texture, and consumer acceptance. 
 
169 
Heat Stress-induced Pollen Infertility in Tomato.  Y. Zhu*, S. Zhou, H. Li, S. Bhatti, Tennessee State University, 
Nashville, TN 37209 and T. Thannhauser, United States Department of Agriculture, Ithaca, NY, 14853 

Heat stress adversely effects the vegetative and reproductive growth of tomato plants, ultimately reducing 
yield and fruit quality. Pollen development is more sensitive than other biological processes since it plays a decisive 
role in plant yields.  In this study, tomato “Money Maker” plants were grown in the greenhouse under three 
temperature treatments (26°C, 32°C, 38°C) using infrared light heating elements.  Damages to leaves and flowers 
were recorded as visible heat-stress symptoms. Pollens were collected and pollen viability in vitro was evaluated by 
determining the fluorescing pollen percentage after staining with Fluorescein diacetate (FDA). Pollens were 
considered germinated when the length of pollen tube was equal or longer than diameter of pollen cell. Exposure to 
constant high temperatures above 32°C caused great damages to leaves showing a decline in photosynthetic activity. 
Tomato flowers developed protruded sepals, and some flowers never opened. These heat-treated flowers contained a 
much smaller number of pollens. Pollen viability and germination rates were reduced significantly compared to the 
26°C treatment.  The same temperature heat treatments were repeated on ‘Micro-Tom’ variety in incubator 
experiments. Pollens from the heat-treated plants were used to pollinate greenhouse “Money Maker” to determine in 
vitro pollen viability. 
 
170 
Fertilizer Requirement for Greenhouse Grown Egyptian Spinach. M. M. Noah*, P. A.Y. Ampim, A. 
Weerasooriya, Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View 
A&M University, Prairie View, TX 77446 

Egyptian spinach (Corchorus olitorius, L.) commonly known as molokhia is a nutritious and medicinal 
vegetable popular amongst immigrants from Africa, the Middle East and Asia. It is relatively easy to grow, expensive, 
and can be sold fresh or dried. These attributes make Egyptian spinach a perfect crop for small scale producers and 
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urban gardeners to explore as a niche crop for urban markets. Success with this crop depends on effective agronomic 
practices that ensure optimum growth. Hence, the objective of this study was to determine the response of Egyptian 
spinach grown in plastic containers to three fertilizer rates. The study was established using six week old equally sized 
seedlings. Professional Sunshine potting mix was used as growing medium and the study lasted 4.5 months after 
transplanting. The treatments were half the label rate of MiracleGro fertilizer (1/2X), the full label rate (X), twice the 
label rate (2X), and control. Treatments were replicated five times in a completely randomized design. Fertilization 
and harvesting of fresh leaves occurred weekly. The roots were harvested at the end of the study. Both leaf and root 
biomass produced by the 1/2X rate treatment was significantly greater (p <0.05) than the other fertilizer and control 
treatments. The trend for both parameters was 1/2X > X > 2X > control. Root biomass correlated significantly (p 
<0.05) with leaf biomass. These results suggest that: half the label rate for MiracleGro was optimal, bigger root 
biomass supports higher leaf production and production in natural soil may require inputs of micronutrients. 
 
171 
Suppressive Effects of Temperature and the Biocontrol Agent Coniothyrium Minitans on Mycelial Growth and 
Sclerotia Development of the Soil Borne Pathogen Sclerotinia Sclerotiorum. N. Harriot*, Z. Mersha, Cooperative 
Extension, Lincoln University of Missouri, Jefferson City, MO 65101  

Sclerotinia sclerotiorum (Ss), a soil-borne pathogen infecting up to 400 plant species, is known to cause basal 
drop on lettuce, timber rot on tomatoes, and white mold on kale and soybeans.  In Missouri, this fungus is predominant 
in high tunnels causing up to 96% yield loss when conditions are favorable. Sclerotia, the overwintering structures 
can remain dormant in the soil up to 3–6 years. Investigating temperature regimes and biologically-based solutions to 
manage this pathogen is a timely to response to frequent grower requests. Repeated in vitro experiments were carried 
out in the laboratory at Dickinson Research Facility using a potato dextrose agar (PDA) in Petri dishes. A single 
sclerotium was aseptically placed at the center of 85-mm PDA Petri plate and incubated at 4, 17, 20, 25, 30, 35 or 
40°C. In addition, suppressive effect of Contans®, containing the beneficial fungus Coniothyrium minitans (Cm) was 
evaluated by dropping few granules of a freshly opened product at the four corners a PDA plate within 2-cm radius 
from the sclerotia. Radial growth of mycelium and sclerotia development (onset and count) were recorded. Mycelial 
growth was faster and days to sclerotium formation were shorter at 17, 20 and 25°C than 30°C (no sclerotia). Higher 
temperatures were detrimental to the fungus. Growth of Ss was slow but not stopped at 4°C. Additional in vitro studies 
revealed delayed onset and fewer sclerotia formation when Cm was added onto the PDA plates with Ss. Participatory 
on-farm research/demonstration projects have confirmed reduction of diseases using Cm.  
 
172 
The Anthocyanidin Synthase Gene from Muscadine Grapes (Vitis rotundifolia): Cloning, Characterization and 
Tissue Expression Analysis, Q. Hardy1*, A. Ananga1,2, J. Hall1, M. Henry1, V. Tsolova1, 1Center for Viticulture and 
Small Fruit Research, College of Agriculture and Food Science, Florida A&M University, 6505 Mahan Drive, 
Tallahassee Fl 32317, USA, 2Food Science Program, College of Agriculture and Food Sciences, Florida A&M 
University, Tallahassee, FL 32307, USA 

Anthocyanidin synthase (ANS) is a key enzyme of the proanthocyanidin biosynthetic pathway in muscadine 
grapes.  It catalyzes the penultimate step in anthocyanin biosynthesis, from leucoanthocyanidins to anthocyanidins, 
the first colored compound in the anthocyanin pathway.  In this study, we report cloning and characterization of an 
ANS homolog, named VrANS, from Vitis rotundifolia using a homologous cloning strategy. The VrANS cDNA 
sequence is 1,089 bp long and has a 993-bp open reading frame encoding a deduced polypeptide of 331 amino acids 
with a predicted molecular weight of 37,241 Da and an estimated isoelectric point of 5.12. The deduced protein 
contains domains conserved in the 2OG and Fe(II)-dependent oxygenase, and is phylogenetically closely related to 
Vitis vinifera, Vitis amurensis, Nekemias grossedentata, and Theobroma cacao ANS proteins. The expression of 
VrANS was analyzed in fruit stages and in callus cell lines to determine its physiological function. RT–PCR analysis 
showed expression of VrANS and was upregulated at physiological maturity of the fruit stage and in the red callus 
cell cultures, but not in the green stage.  Further characterization of the structure and expression patterns of VrANS 
will clarify our understanding of anthocyanin biosynthesis in muscadine grapes, and support the development of 
molecular approaches to manipulate anthocyanin production in Vitis rotundifolia. 
 
173 
Captures of Spotted Wing Drosophila, Drosophila suzukii, Using Two Commercially Available Lures in 
Organically Grown Blackberries. S. Govindasamy*, K.L. Friley, K.W.Pomper, J.D. Sedlacek, E.K. Slusher, M. 
Bashyal, J.D. Lowe, and S.B. Crabtree. Land Grant Program, Kentucky State University, Frankfort, KY 40601. 
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The spotted wing Drosophila (SWD), Drosophila suzukii, is an invasive pest of soft-skinned fruit including 
blackberries and raspberries. Female SWD use a serrated ovipositor to insert eggs inside undamaged fruit. Larvae 
hatch and eat the fruit from the inside, making damage and larval presence difficult to determine. A monitoring tool 
to help growers know when to use apply controls is important. One such tool is a trap with a lure and apple cider 
vinegar (ACV) to attract SWD. The objective of this research was to quantify the numbers of captured male and female 
SWD using two commercial traps and lures. One commercial trap and lure was the Pherocon® SWD Trap, with High 
Specificity Lure, by Trécé, Inc. and a second, the Scentry® SWD Trap by Scentry Biologicals, Inc., were used in this 
study. To both trap types, 150 ml of 5% Apple cider vinegar and two drops of Dawn® Original Scent Dishwashing 
Liquid were added. A third trap contained only ACV and dishwashing liquid. One of each trap type was placed in two 
organic blackberry rows at Kentucky State University’s Harold R. Benson Research and Demonstration Farm in 
Franklin County and at four grower collaborators in Fayette, Scott and Shelby Counties. Fruit flies were sorted by 
SWD females, SWD males and all other Drosophilidae, sexes combined. Preliminary results show that while the 
Scentry trap captured more female and male SWD than the Trécé and control traps, the Scentry trap also caught a far 
greater number of all other Drosophilidae. 
 
174 
Performance of Rootshield Plus Organic Fungicide in Field Grown Strawberries. T. Latin*, P. A. Y. Ampim, S. 
Marquez, N. Daniels, B. Lawton, A. Weersooriya, Cooperative Agricultural Research Center, College of Agriculture 
and Human Sciences, Prairie View A&M University, Prairie View, TX 77446 

Strawberry production is increasingly becoming popular in Texas and other mid-southern states owing to 
consumer interest in locally grown fresh and high quality berries. In East Texas, disease and pest control is a big 
challenge for producers engaged in organic cultivation. This is because local climatic conditions enhance occurrence 
of fungal diseases that can cause 50-90% crop loss. Hence, the objective of this preliminary study was to evaluate the 
performance of Rootshield Plus organic fungicide in field grown Camino Real strawberries. The treatments were 
Rootshield Plus applied at 0.45 g/L of water, Ridomil Gold SL, a conventional fungicide applied at 2.47 pint/ha and 
a control. The treatments were completely randomized with four replicates. The strawberries were grown on rows 
covered with plastic mulch supplied with drip irrigation. Nutrient management was done according to soil test 
recommendations and Texas’ strawberry production guidelines. There was no insect pressure so insecticides were not 
used. Strawberries were separated into marketable and cull categories and weighed by treatment during each harvest. 
The treatments showed no statistical difference for marketable fruit weight (p > 0.10) probably because the occurrence 
of disease was low during the growing season. However, the organic treatment produced the least quantity of culls 
and was significantly different from the conventional and control treatments (p < 0.10). This is very significant because 
organic strawberries typically cost about double the price of conventionally produced strawberries especially at 
farmer’s markets. Hence the results suggest that organic strawberry production can be profitable. 
 
175 
Effect of Seed Pelleting on Germination and Survival of Select Small-seeded Species. T. Patrick*, I. Watson, and 
L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 23806.  

Crop species with exceedingly small seed present handling and singulation challenges during planting. They 
are also characterized by poor germination and seedling survival because of poor contact with growth media. These 
qualities force growers to sow large quantities of seed in order to achieve desired plant populations or to invest in 
labor intensive production techniques, such as the use of greenhouse-raised transplants. One solution to this problem 
is seed pelleting, a process whereby mean seed diameter is significantly increased by coating an individual seed with 
an inert, usually hydrophilic substrate to aid in handling and to facilitate mechanized planting. In this study, we 
evaluated germination in pelleted and non-pelleted seed from a select group of small-seeded grains (finger and brown 
top millets) and vegetables (Jute, Amaranth, Cat’s whiskers). Seed pelleting was done using a Satec Concept ML2000 
pellet mill (Satec Handelsges MBH, Elmshorn, Germany) with Seedworx Pellet Mix as the coating agent and 50% 
(v/v in water) Seedworx StixL-Neutral polymer as the binder (Aginnovation, Walnut Grove, CA). Germination tests 
were conducted in a bench-top incubator at 25°C, and seed was observed over a period of 10 days. Pelleting increased 
seed size by about 33-150%, and a significant improvement in germination was observed for pelleted seed. Our results 
show that seed pelleting benefitted the dicots more than the grasses. Future work will compare survival and vigor in 
seedlings from coated and uncoated seed. 
 
176 
In Silico Analysis of Fruit Allergens with Specific Reference to Cross-reactive Allergens. Z. Wilson2*, A. 
Ananga1, 2, V. Tsolova1, 1Center for Viticulture and Small Fruit Research, College of Agriculture and Food Science, 
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Florida A&M University, 6505 Mahan Drive, Tallahassee, FL 32317, USA, 2Food Science Program, College of 
Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307, USA 

Bioinformatic tools are used to classify proteins into families on the basis of their shared amino acid 
sequences and conserved 3-dimensional structures.   The availability of sequences and structural information of fruit 
allergens are facilitating the application of bioinformatic approaches to identify and define the cross-reactivity of fruit 
allergens.  An in silico approach was used to quantify the distribution of fruit allergens across protein families and to 
develop and apply a novel means of assessing conserved surface features important for IgE cross-reactivity.  Fruit 
allergen sequences were classified into Pfam families on the basis of sequence homology. Contact surface areas of 
selected proteins were calculated with MOLMOL by using a 1.4-A° probe, corrected by removing contributions from 
IgE inaccessible main chains and side chains forming the ligand binding sites. Forty-two fruit allergen sequences were 
classified into Pfam families, with 2 family accounting for more than 75% of fruit allergens.  Majority of fruit allergens 
belong to only 2 structural families, indicating that conserved structures and biological activities may play a role in 
determining or promoting allergenic properties. Structural bioinformatics analysis shows that conservation of 3-
dimensional structure should be included in any assessment of potential IgE cross reactivity. 
 
177 
Genetic Characterization and Gene Localization of Tomato ‘Gossypol’, a Glandular Secretion Defending 
against Pest Attack. M. Turner*, P. Wilson, and S. Ren, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

Tomato is extensively grown and is considered one of the most widely consumed vegetables worldwide. In 
the United States, it is ranked third as the most economically important vegetable, contributing to billions of dollars’ 
worth of annual farm income. However, tomato is subject to attacks by numerous pests. Many of the infestations cause 
devastating losses or significant reduction in tomato product quality. Solanum pennellii is a wild tomato species and 
a relative of the cultivated tomato. At its adult stage, S. pennellii secretes large amounts of acyl sugars to protect it 
from attacks by pests. During the seedling stage when acyl sugars are not yet synthesized, the wild tomato produces 
gossypol-like structures on its leaf surface.  We hypothesized that this ‘gossypol’ structure, as is the case in cotton, 
plays an important role in defense against pest attack at the seedling stage. In the present study, we crossed S. pennellii 
with cherry tomato and created a F2 segregating population. Genetic analysis indicated that this gossypol-like structure 
is regulated by a single dominant gene with close to 3:1 ratio of segregation. A hundred and twenty (120) set of primers 
evenly spread on the tomato genome were designed, and DNA polymorphisms between parental lines were screened 
and demonstrated. Genomic DNAs were isolated from 200 F2 individual plants. Genome mapping of this dominant 
gene and evaluation of the effects of this tomato gossypol on caterpillar development are currently under investigation.    
 
178 
Is There a Market for Ornamental Sunflowers as Cut Flowers in Kentucky?  M. Gearhart*, S. Thapa Magar, J. 
Vincent, K.W. Pomper, J. Lowe,  and S. Crabtree,  Land Grant Program, Kentucky State University, Frankfort, KY 
40601.  

The sunflower (Helianthus annuus) has great potential as a cut flower for small producers in Kentucky. 
Sunflowers grown for seed can be classified as either an oil type or a confection (non-oil) type, each with its own 
distinct market. Ornamental sunflowers can be dwarf or tall for cut flower or container production; these flowers have 
great variation in color and form. Sunflowers grow well in a variety of soil types and can be used to smother weeds in 
cover crop systems. The objective of this study was to evaluate a range of ornamental sunflowers grown in Kentucky 
for cut flower consumer preference and consumer willingness to pay at a farmers’ market. Eight sunflower cultivars 
were grown in one gallon pots in the Kentucky State University Harold R. Benson Research and Demonstration Farm 
greenhouses including the selections: Goldy Double, Procut Gold, Jade, Red Eclipse, Terracotta, Miss Sunshine, Little 
Becka, and Procut Orange. Vases were numbered in a blind labeling system, flowers from each variety were placed 
in vases, and participants rated each selection for color, size, shape, and overall appearance on a 1 (being poor) to 5 
(being excellent) scale. Demographic information was also collected from participants. There were significant 
differences in preference for color, size, shape, and overall appearance for the selections.  Miss Sunshine had the most 
desirable color, size, shape, and overall appearance compared to the other selections and participants were willing to 
pay up to $8 for a bouquet.  
 
179 
Chemopreventive Potential of Dried Unsweetened Coconut Flakes Against Azoxymethane-Induced Colon 
Cancer in Fischer 344 Male Rats. L. Smith*, S. Sunkara, L. Shackelford, L. T. Walker, and M. Verghese, 
Department of Food and Animal Sciences, Alabama A&M University, Normal, AL 35762. 
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Coconut flakes (CF) (Cocos nucifera L.), are a byproduct from the production of coconut milk and are utilized 
as a sweetener in Asian cuisine. The objective of this study was to examine the chemopreventive potential of feeding 
unsweetened dried coconut flakes against AOM-induced colonic (ACF) in Fischer 344 male rats. Rats were randomly 
assigned to control and different treatment groups: 5% CF; 10% CF; 20% CF. Activity of hepatic detoxification and 
antioxidant enzymes, glutathione-s-transferase (GST), superoxide dismutase (SOD), catalase (CAT), glutathione 
peroxidase (GPx), and glutathione (GSH) levels were determined. Rats fed CF at 5, 10, 20% had SOD activities 
(U/mg) of 3.73±0; 3.84±01; 4.44±0. GST activity (nmol/min/mg) was 0.005±0; 0.009±01; 0.004±0 for CF treatments 
at 5, 10, 20%, respectively. Rats fed CF (5, 10, 20%) had CAT activities (nmol/min/mg) of 2.63±0.18; 3.73±0.05; and 
3.86±0.03, respectively. GPx (nmol/min/mg) was 0.38±1.27; 0.31±1.32; 0.41±3.26 for CF treatments at 5, 10, 20%, 
respectively. GSH (nmol/mg) was 4.86±0; 2.91±0; 2.73±0 for CF treatments at 5, 10, 20%, respectively compared 
with control. Total ACF for all male rats fed CF (5% - 41; 10% - 6; 20% - 11) were lower than control (231). Total 
crypts for rats fed 5% CF was 160, 10% CF was 13, and 20% CF was 31. Results suggest the potential of coconut 
flakes as a chemopreventive agent by enhancing the function of antioxidant and detoxification enzymes. Coconut 
flakes may be utilized as a functional food in the food industry for use in development of food products. 
 
180 
Development of Functional Food Product Using Coconut Flour and Sunflower Seeds. L. Smith*, L. Shackelford, 
L.T. Walker, and M. Verghese, Department of Food and Animal Sciences, Alabama A&M University, Normal, AL 
35762. 

Functional foods with phytochemicals may function as antioxidants by inhibiting free radical formation. 
Coconut (Cocos nucifera L.) is a fruit that can enhance the acceptance of a food product.  Sunflower (Helianthus 
annuus L.) is an annual flower that is harvested as an oil seed crop. The objective of this study was to investigate the 
phytochemical content, physiochemical, rheological characteristics, proximate parameters and antioxidant potential 
of a smoothie beverage composed of coconut flour and sunflower seeds with two selected natural flavors (mint-CMS, 
ginger and lime-CGL). Total phenolic (mg GAE /100g) and flavonoid (mg CE/ 100 g) contents were 42.57±9.70 
(CMS); 38.03±33.30 (CGL) and 30.37±14.45 (CMS); 55.56±15.49 (CGL). Free radical-scavenging ability (DPPH, 
IC50) value was IC50-5 mg/ml for CGL and IC50-20 mg/ml for CMS. Ferric reducing antioxidant potential (FRAP) 
(mmol/Fe+2/g) was 1475±0.10 and 1346±0.05 for CGL and CMS. No significant differences were found in proximate 
analysis of both smoothies (data not shown). Physiochemical analysis, aw on day one and day seven was 0.97 (CMS) 
and aw decreased from 0.99 to 0.97 (CGL); pH decreased from 5.92±0.04 to 5.89±0.06 (CMS) and pH increased from 
5.44±0.07 to 5.74±0.07 (CGL). Viscosity for the CMS smoothie on day one and day seven was 146 Pas and 41 Pas 
and for the CGL beverage viscosity decreased from 483 Pas to 37 Pas. Microbial analysis revealed no growth. The 
results showed that coconut flour and sunflower seeds may be utilized within the industry to increase the health 
benefits of a food product while adding flavor.   
 
181 
The Acceptability of Caprine Products by Texas Residents. L. Doore*, S. McWhinney, and B. Copeland, College 
of Agriculture and Human Sciences, Department of Agriculture, Nutrition & Human Ecology, Prairie View A&M 
University, Prairie View, TX 77446. 

Texas is one of the largest goat-producing states and is the home of the International Goat Research Center 
at Prairie View A&M University (PVAMU).  Changing economic times has impacted the dynamics of society and the 
populations that PVAMU is mandated by statute to serve.  This study was conducted to determine the current and 
projected consumption patterns of caprine products in Texas. A survey instrument was developed, validated, and 
piloted to measure goat product consumption in reference to food security, cultural influences, demographics, 
generational acceptance, and geographic influences. Data were collected by convenience sampling and analyzed using 
the Statistical Package for Social Sciences (SPSS version 24).  Preliminary results indicate nutrition plays a major role 
in the food choices of most of the population. Participants indicated they have little or no knowledge of the nutritional 
value of goat meat.  Additionally, taste or lack of preparation knowledge affected their desire to choose caprine 
products.  Value added products made from milk had a greater acceptability than other products. Only 20% of the 
population measured consumed goat meat.  A comparison of ethnic groups indicated that Blacks would be more likely 
to purchase the meat in a restaurant.  A significant difference was observed in respondents’ willingness to accept the 
meat as a part of their regular diet.  As one of the largest goat producing states, it behooves us to promote the 
consumption of caprine products by educating consumers on the nutritive value and preparation methods.   
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182 
Inactivation of Escherichia coli O157:H7 Using Electrolyzed Alkaline Water and Ultraviolet Light on Pork and 
Goat Meat. M. Bryant*, A.K. Mahapatra, and G. Kannan, Food Engineering Laboratory, Agricultural Research 
Station, Fort Valley State University, Fort Valley, GA 31030. 

Meat consumption continues to grow world-wide. According to the FAO, pork is the most-consumed meat 
in the world, accounting for over 36% of the world meat intake, followed by poultry and beef with about 33% and 
24%, respectively. The U.S. is the world’s third-largest producer and consumer of pork and pork products. There is a 
higher demand for goat meat in the U.S. than previously because it is healthier compared to other meats. The number 
of goats slaughtered has doubled every 10 years for the past three decades, according to the USDA. Improper handling 
of meat can lead to contamination by foodborne pathogens such as Salmonella, Escherichia coli O157:H7, 
Staphylococcus aureus, and Listeria monocytogene. The FDA has approved several techniques to inactivate 
microorganisms in food products to ensure safety and quality of the products. In this study, electrolyzed alkaline water 
and ultraviolet light were used individually and in combination to inactivate E. coli O157:H7 on pork and goat meat 
surfaces. Treatments with electrolyzed alkaline water were conducted at 2, 4, 6, 8, 10, and 12 min. using a spraying 
method. Treatments with ultraviolet light were conducted with energy dosages ranging from 0.2 - 2.4 mJ cm-2 for 2, 
4, 6, 8, 10, and 12 min. Treatment on the meats were conducted individually and in combination. Data were analyzed 
using the general linear models procedures of SAS.  
 
183 
Physicochemical, Functional, Thermal, and Structural Properties of Isolated Kabuli Chickpea Proteins as 
Affected by Processing Approaches. M. Obielodan*, E. Sismour, A. Arnett, S. Alzahrani, and Y. Xu, Agricultural 
Research Station, Virginia State University, Petersburg, VA 23806. 

Kabuli chickpea seeds were processed by different methods including soaking only and soaking followed 
either by moist heating (pressure cooking) or dry heating (roasting). Proteins were isolated from both raw and 
processed seeds, and the effects of these processing approaches on the physicochemical, functional, thermal, and 
structural properties, as well as SDS-PAGE profiles of the protein isolates, were investigated. Thermal processes were 
found to significantly decrease the protein yield, content, total color difference, emulsifying capacity, and the protein 
solubility of the protein isolates, but they increased lightness and water- and oil-absorption capacities. Protein structure 
and SDS-PAGE banding patterns were significantly changed in thermally processed samples, especially those that 
were pressure-cooked. Differential scanning calorimetry thermograms showed that the native structure of proteins in 
isolates from pressure-cooked seeds was completely lost, with no endothermic peak detected. Further, pressure 
cooking significantly changed protein secondary structures, and Fourier transform infrared spectra showed a reduction 
in the peak intensity of amide I absorption band at 1600 to 1700 cm-1, along with disappearances of α-helix and β-turn 
structures. Compared to their raw and soaked counterparts, some lower molecular weight protein bands for thermally 
processed seeds exhibited a marked reduction in staining intensity and, concomitantly, some higher molecular weight 
protein bands showed a marked increase in staining intensity. The results reveal that pressure cooking had more 
pronounced effects on the properties of the protein isolates than other processing methods. 
 
184 
Isocratic Characterization, Anti-cancer Activity, and Androgenic Activity of Roselle (Hibiscus sabdariffa L.) 
Calyx Extract in Androgen Dependent and Independent Prostate Cancer Cell Lines. M. Morgan*, Department 
of Environmental Toxicology, Southern University A&M College, Southern University Agricultural Research and 
Extension Center, Baton Rouge, LA 70813; L. Butler, and W. Gray, Department of Environmental Toxicology, 
Southern University A&M College, Baton Rouge, LA 70813; and K. Chin, Y. Qi, R. Payne, and J. Snowden, Southern 
University Agricultural Research and Extension Center, Baton Rouge, LA 70813. 

Roselle extracts of Jamaica accession have been evaluated for anti-cancer activity in both in vitro and in vivo 
studies. It has been reported that the leaf extract of H. sabdariffa inhibits proliferation and metastasis in prostate cancer 
cells. To our knowledge, there has been no discussion of the calyx extract’s effectiveness on prostate cancer cell 
survivability and any comparison of the effectiveness of the extraction methods on cytotoxicity. Furthermore, there is 
no clear scientific understanding of the bioactivity of H. sabdariffa on the androgen receptor (AR) pathway. This 
exploratory study presents the results on the bioactivity of the calyx extracts of H. sabdariffa in androgen dependent 
and independent cell lines. In the assessment of cytotoxicity, cell viability is compromised at lower concentrations for 
methanol extract in LNCaP-GFP cells. In contrast, DU-145 cell viability is susceptible to water extract at lower 
concentrations. In the androgenic bioactivity assay of the extract in TRAMP-luciferase cells, we found that 
luminescent responses increased with non-cytotoxic levels.  However, there was no significant effect on luminescence 
at different cytotoxic levels. In the androgenic activity assay of the extract in LNCaP-GFP cells, we found that there 
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was reduction in fluorescence following exposure to cytotoxic concentrations of both methanol and water extracts in 
the presence and absence of agonist DHT. Isocratic analysis was used to produce a chromatogram characterizing the 
chemical constituents of the two extracts.  
 
185 
Elemental Composition, Total Polyphenol and Antioxidant Contents of Roselle Hibiscus Calyces as Influenced 
by Organic and Inorganic Fertilizers. M. D. Breithaupt*, Y. Qi, K. L. Chin, V. A. Ferchaud, R. Payne, and J. F. 
Henson, Southern University Agricultural Research and Extension Center, Baton Rouge, LA 70813. 

There are more than 300 species of hibiscus (Hibiscus sp.) growing around the world. Only roselle hibiscus 
(Hibiscus sabdariffa) provides swollen red calyces used in herbal tea and other food products owing to their 
antioxidant activities and medicinal properties. A field experiment was conducted to evaluate the effects of both 
organic and inorganic fertilizers on elemental content, total polyphenol and antioxidant contents of the calyces. Results 
indicated that organic 4-2-2 (N-P-K) fertilizer applied at planting time at rates of 0, 74, 149, and 223g/meter planting 
row had no significant effects on contents of N, P, K, Mg, S , B, Cu, Fe and Zn except Mn, which was enhanced by 
all the fertilizer treatment rates.  Pelletized organic 8-5-5 (N-P-K) fertilizer applied at the same rates also had no 
significant effects on N, P, K, Mg, S, B, Cu and Fe except Ca being reduced and Mn enhanced by all the fertilizer 
treatment rates.  Application of inorganic 13-13-13 (N-P-K) fertilizer at rates of 0, 74, 149g/meter also showed no 
significant effects on N, P, K, Ca, Mg, S, B, Cu and Fe except Mn being enhanced and Zn reduced at 149g/meter rate.  
It was clear that the fertilizer applications used were not effective to influence plant nutrition except minor changes 
deserving further study to confirm. Yet, all fertilizer treatments had no significant effects on total polyphenol and total 
antioxidant contents of the calyces. This indicates fertilization may not be needed for enhancing nutrition or 
antioxidant content of roselle hibiscus.   
 
186 
Development of TRIPLE-C Spicy Savory Snack Bar.  N. Chimbetete*, R. Sunkara, L.T. Walker, S. Ogutu, L. 
Shackelford, J. Herring, and M. Verghese, Nutrition Biochemistry laboratory, Department of Food and Animal 
Sciences, Alabama A&M University, Normal, AL 35762. 

Consumption of convenience foods and snacks with functional health benefits are increasing to accommodate 
the changing life styles and health awareness of consumers. Spices are in increasing demand among consumers 
because of their flavor and health protecting properties. The aim of this study was to develop a spicy, savory cereal 
bar using a combination of selected spices (cinnamon, cardamom, and cloves). Powdered spices were added at 2.5% 
& 5% along with rolled oats, peanuts, honey, and corn syrup. The cereal bars were stored at ambient room temperature 
and evaluated for physiochemical characteristics including (texture, pH, color, Aw), nutrient content, and shelf life 
using sensory evaluations.   For the bar with 2.5% spices, L*a*b* values were 37.57, 9.13 and 17.72. The granola bar 
with 5% spices was slightly darker with values of 38.65, 9.07 and 23.38. The texture for the two bars were very similar 
with the 2.5% spice bar having a texture of 98.6 (N/g) and the 5% bar with a texture of 97.9 (N/g). Water activity for 
the bars ranged from 0.48 to 0.51.  Proximate analysis revealed that fat, total ash, total carbohydrate, and total protein 
content were comparable in both bars.  For the sensory evaluation, both bars were accepted with 90% of the panel 
preferring the 2.5% spice infused bar.  Results showed high consumer acceptance of the spice bars. Developing a 
spicy granola bar may increase consumer options to health as well as indulge fresh savory snacks on the go.   
 
187 
Purple Hull Pea Product:  A New Approach to Food Innovations.  P. Ayine*, and N.L. Dawkins, Land Grant 
Program, Department of Food and Nutritional Science, Tuskegee University, Tuskegee, AL 36088. 

Purple hull peas (Vigna unguiculata) is an ancient crop which originated in southern and central West Africa 
and spread throughout Africa, Asia, Europe, and the Americas. Purple hull peas plays a critical role in the lives of 
millions of people in Africa and other parts of the developing world, where it is a major source of dietary protein that 
nutritionally complements low-protein cereal and tuber crops. It is a valuable and dependable commodity that 
produces income for farmers and traders.  Purple hull peas (PHP) protein is rich in lysine which is the most limiting 
amino acid in cereals, and complements well with cereals and tubers.  It is a good source of proteins, carbohydrates, 
and dietary fibers, as well as selected micronutrients.  The use of purple hull peas (PHP) as a food source in the United 
States has not been fully utilized, despite their impressive nutritional characteristics. It is widely underutilized partly 
due to its limited binding and extensibility properties that are important in structural development during formulation 
and processing. The objective of this study was to formulate a PHP-based product, and analyze its physiochemical 
properties.  Samples were formulated using purple hull peas meal and food grade gums at 4% and other ingredients to 
enhance the physiochemical properties of the product. Proximate analysis, amino acid profile, total dietary fiber 
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(TDF), mineral content, phytic acid and texture profile analysis (TPA) were examined.  Formulated product from 
purple-hull peas is expected to have improved physicochemical and sensory properties with increased consumption 
local and globally.  
 
188 
Analysis and Evaluation of Meals Served in State-Registered Private Childcare Settings. R. Grant*, B. Copeland, 
and S. McWhinney, College of Agriculture and Human Sciences, Department of Agriculture, Nutrition & Human 
Ecology, Prairie View A&M University, Prairie View TX. 

The prevalence of obesity nationally among 2-5-year-old children declined from 14 percent in 2003–2004 to 
8 percent in 2011-2012. However, low-income families and certain racial and ethnic groups continue to have higher 
rates of obesity above the national average. Past studies have indicated that children, who participate in the Child and 
Adult Care Food Program (CACFP), are less likely to be overweight than those who do not participate in the program. 
The goal of this study was to determine compliance of meals offered in private childcare centers in Waller County 
and to analyze and evaluate the nutritional quality and content of meals served in state-registered childcare facilities 
against the 2015–2020 Dietary Guidelines. Nutritional adequacy of breakfast and lunch menus and the types of foods 
offered was assessed against national standards. A cross-sectional descriptive study design was utilized. A 
convenience sample of 10 childcare centers was selected. Menus were collected from selected centers and three were 
visited for on-site meal observation.  Menus were analyzed for nutrient content using Nutritionist Pro software (Axxya 
Systems, Stafford, Texas) and the Statistical Package for the Social Sciences (SPSS). Preliminary results found a 
statistically significant difference between the 2015-2020 Dietary Guidelines for children between the ages of 1- 5 
years old and the intake of protein, fat, Vitamin A, Vitamin C, calcium, fiber, and sugar (p<0.05). The researchers 
concluded that children dietary intakes did not meet national standards on some key nutrients necessary to support 
proper growth and development.  
 
189 
Influence of Growth Temperature on Thermal Inactivation of Listeria monocytogenes. R. Alrefaei*, and B. 
Mariam*, Department of Biology; M. Bowers, and K. Wilkins, Department of Family and Consumer Sciences; G. 
Richardson, Department of Agriculture; and C. Kim, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

Accurate prediction of the thermal destruction rate of microorganisms is important for food processors to 
ensure proper food safety. When microorganisms are subjected to cold and heat shock during food processing 
treatments, sub-lethal stresses can occur that may lead to differences in their subsequent resistance to heat. The aim 
of the current study was to evaluate the heat resistance (D- and z-values) of a four-strain mixture of Listeria 
monocytogenes acclimated overnight at four temperatures (15°C, 25°C, 35°C, and 45°C). Following acclimation, the 
microorganisms (1.5 mL) were inoculated into polyethylene sample bags.  The sample bags were then completely 
immersed in a water bath and held at 55°C for 300, 900, and 2,700 sec; 60°C for 30, 90, 270 sec; or 65°C for 3, 9, and 
27 sec. Bacterial survival was quantified using standard method agar. Acclimation temperature did not affect the 
thermal death decimal reduction time (D-value) of the microorganisms. However, thermal destruction temperature (z-
value) for the microorganisms constructed using log D-values indicated that microorganisms cultured at 35°C were 
the least susceptible to temperature increase compared to those acclimated to the other temperatures. Findings from 
this study indicate that the storage and holding temperatures of food may influence the ability of microorganisms to 
survive heat treatments. Further research is needed to investigate the resistance of microorganisms to heat shock 
following exposure to sub-lethal temperatures for extended periods and to quantify the corresponding D- and z-values.  
 
190 
MRSA-enumerable Probiotics in Commercially Available Yogurt Products Supplemented with Fruit. R. 
Almuqati*, and A. Fatani, Department of Biology; and C. Kim, Agricultural Research Station, Virginia State 
University, Petersburg, VA 23806. 

Because of the claim that probiotics contain many health benefits, numerous yogurt products have gained 
appeal with consumers, especially those with added fruit; yet, the level of viable counts of probiotics in these products 
is not validated. This study evaluated the level of viable probiotics, pH, and sugar content in yogurt products, along 
with the association of these traits with fruit supplementation. A total of 14 yogurt products were used for the study, 
some of which were plain and others supplemented with various fruits, representing two major brands. Samples 
appropriately diluted in sterile 0.85% saline solution were pour-plated with MRS agar and incubated anaerobically at 
36°C for 3 days before evaluating the level of probiotics. The results revealed that the pH and sugar content (brix) of 
the products ranged from 3.5 to 4.3 and 6.3 to 18.8, respectively. Supplementation with fruit had no significant effect 
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on pH or the level of probiotics, while sugar content in each brand was significantly increased by up to 143% in one 
brand and 49% in another. No significant correlation among pH, sugar content, and the level of viable probiotics was 
observed. The products evaluated in this study showed levels (> 7 log CFU/g) of probiotics greater than recommended 
levels (6-7 log CFU/g). Although scientists and industry stakeholders have been diligently investigating the specific 
benefits of probiotics, it is not yet clear which probiotics are helpful, and most of the products have never been studied 
at the human level, necessitating more research on the topic. 
 
191 
Comparing the Efficacy of Ultraviolet Light and Electrolyzed Acidic Water in Inactivating Escherichia coli 
O157:H7 on Goat Meat and Beef Surfaces. R. Arya*, A.K. Mahapatra, and G. Kannan, Food Engineering 
Laboratory, Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030.  

In the U.S., chicken is consumed as a white meat of choice and beef as red meat. However, about 63% of the 
world’s population eats goat meat. Interestingly, more goat meat is being consumed in the U.S., not only due to the 
growing ethnic population, but because of health-conscious consumers looking at the benefits of goat meat. Goat meat 
and beef are susceptible to microorganisms, including Escherichia coli O157:H7 (E. coli), Listeria monocytogenes 
and Shigella species, responsible for foodborne illnesses. Outbreaks of deadly E. coli has shaken the meat industry 
and has drawn the attention of the food industry to work on novel processing technologies for inactivating E. coli in 
meat. The objective of this study was to compare the efficacy of Ultraviolet-C light (UV-C), electrolyzed acidic water, 
and a combination of UV-C and electrolyzed acidic water in inactivating E. coli on goat meat and beef surfaces. Meat 
surfaces were inoculated with E. coli and then were subjected to UV-C treatment (energy doses ranging from 0.2 to 
1.2 mJ cm-2 ), electrolyzed acidic water treatment (spray method), and combined UV-C light and electrolyzed acidic 
water treatments for 2, 4, 6, 8, 10 and 12 min. Microbial analyses were performed before and after the treatments. 
Statistical analysis were carried out using the GLM procedure of SAS. Significant reduction of E. coli on chevon and 
beef surfaces were achieved. Electrolyzed acidic water and UV-C can be used as effective antimicrobial agents in the 
meat industry for inactivating E. coli on meat surfaces. 
 
192 
Chemopreventive Potential of Select Herbal Teas and Spices on Azoxymethane-Induced Aberrant Crypt Foci 
in Fisher 344 Male Rats. S. Willis*, R. Sunkara, Z. Willis, L. Smith, F. Hester, H.M. Reid, P. Patel, M. McCollum, 
L. Shackelford, E. Onwasigwe, L. T. Walker, and M. Verghese, Alabama Agricultural and Mechanical University, 
Department of Food and Animal Sciences, Nutritional Biochemistry Laboratory, Normal, AL 35762. 

Colon cancer is third leading cause of death in U.S.  Herbal teas and spices may reduce incidence of chronic 
diseases, including cancer.  Objective of this study was to identify effect of strawberry leaf, raspberry leaf, hibiscus 
teas, cinnamon on azoxymethane (AOM)-induced aberrant crypt foci (ACF) in Fisher 344 male rats.  After 
acclimatization period (1 wk), 49 male weanling rats divided into 16 groups.  Control (CON) group fed AIN-93G diet; 
15 treatment groups were administered control diet+strawberry leaf tea(STW), raspberry leaf tea(RAS), hibiscus 
tea(HIB), cinnamon(CIN), strawberry leaf tea+cinnamon(STW+CIN), raspberry leaf tea+cinnamon(RAS+CIN), 
hibiscus tea+cinnamon(HIB+CIN), and strawberry leaf tea+raspberry leaf tea+hibiscus tea+cinnamon in 
combination(COM) at 2 levels each (teas added at 1 and 2%; CIN added at 2.5 and 5%).  Rats received 24mg/kg body 
weight AOM in saline s/c at age 7 and 8 wks.  Animals received experimental diets until sacrificed using CO2 
asphyxiation (17 wks of age).  Colonic ACF were enumerated.  Hepatic antioxidant enzymes were determined; 
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPX), and glutathione (GH).  Treatment groups 
had reduction in ACF compared to CON (154).  Lowest ACF observed in HIB 2%+CIN 5% (13.16); 91.45% reduction 
compared to CON. ACF observed in treatment groups administered tea-cinnamon combinations were lower than those 
administered teas singly. SOD and CAT activities in rats administered treatment diets were higher than CON (13.63 
U/mL, 0.95 molmin-l ml-1). Rats administered COM (20.65 U/mL) had highest SOD activity. Results suggest that 
herbal teas and spices may reduce the risk of colon cancer; improve antioxidant status; regular consumption may 
provide beneficial health effects. 
 
193 
Isolation and Molecular Characterization of the First cDNA Clone of a Major Muscadine Grape Allergen, Vit 
r 1. T. Adeyewa*, J. Hall, O. Sangokunle, J. Obuya, and V. Tsolova, Center for Viticulture and Small Fruit Research, 
College of Agriculture and Food Science; A. Ananga, Food Science Program, College of Agriculture and Food 
Sciences, Florida A&M University, Tallahassee, FL 32307. 

There are a high percentage of birch pollen allergic patients who have experienced food hypersensitivity 
reactions after ingesting fruits and vegetables. Grapes are a member of the Vitaceae family and sensitization to grapes 
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has been detected in certain individuals with birch pollen and cherry allergenic reactions. Five major allergens have 
been isolated from Vitis vinifera grape, and they include a lipid-transfer protein (LTP), a profilin, a thaumatin, 
endochitinase, and a glucanase. Potential cross-reactivities between grapes and cherry allergens exist. However, no 
major allergen has been isolated, cloned and characterized from Vitis rotundifolia (muscadine grapes). Here, we report 
the isolation, sequencing, and characterization of a cDNA clone encoding the major grape allergen Vit r 1 from 
muscadine grapes.  Sequence analysis revealed a cDNA clone with an open reading frame starting with an initiation 
codon (ATG) at position 1 and ending with a termination codon (TAA) at position 478. The deduced amino acid is a 
LTP comprising of 159 AA, with a molecular weight of 17.6 KDa. The LTP shows high amino acid sequence identity 
with allergenic LTPs from cherry (Pru av 1, 96%), European white birch (Bet v 1, 88%), beechnut (Fag s1, 74%), 
apples (Mal d 1, 67%) and other pathogenesis-related proteins. This is the first allergen to be identified in muscadine 
grapes. Insight gained from this study will help to identify key genes causing differences in allergenicity among 
different cultivars of both muscadine and Vinifera grapes. 
 
194 
Inhibitory Activities of Hibiscus sabdariffa Calyces on Human Norovirus Surrogate, Murine Norovirus.  U. 
Iloghalu*, Energy and Environmental Systems, North Carolina Agricultural and Technical State University, 
Greensboro, NC 27411; S.S. Davis, J.R. Khatiwada, and L.L. Williams, Center for Excellence in Post-Harvest 
Technologies, North Carolina Agricultural and Technical State University, Kannapolis, NC 28081. 

Human norovirus causes approximately 75-90% of non-bacterial food infections. This virus is typically 
spread via contaminated food and/or water, infected surfaces, and nursing homes. It is mostly spread through direct 
contact like hand-shaking and then putting the hand in the mouth. The current control of this infection is through 
effective handwashing, confinement of infected persons even when symptoms have ceased, and intake of fluids. In 
this study, human norovirus surrogates were used. Natural plants have found to possess phytochemicals which protect 
them from foreign invaders. These phytochemicals have been confirmed to treat lots of human ailments. Hibiscus 
sabdariffa (Hs, roselle; Malvaceae) is a tropical plant that is used traditionally as food and herbal medicine due to its 
antidiabetic, antioxidant and antiviral properties. However, their effects against foodborne viruses are currently 
unknown. The objective of this study was to identify the effect of Hibiscus sabdariffa (calyces) on human norovirus 
surrogate (MNV). Phytochemical is extracted with ethanol/water (80:20) solution. In this study RAW 264.7 cell was 
infected with serially diluted viruses and subsequently treated with 2.5, 5.0 and 10% concentration H. sabdariffa 
extract. Each treatment was replicated thrice and plaque assay was performed. The numbers of plaque formation were 
significantly different (P<0.05) compared among the treatments as well as the control group. These findings suggest 
that H. sabdariffa extracts have potential to prevent/treat the foodborne viral infections. 
 
195 
The Identification and Characterization of the Thermostable Metalloprotease in Serratia grimesii from Catfish 
Spoilage. V.A. Richards*, and J. Lee, Department of Human Ecology, Food Science Program, College of Agriculture 
and Related Sciences, Delaware State University, Dover, DE, 19901.  

Food spoilage and its poisoning in fishery products is an emerging issue affecting the health of consumers 
throughout the world. Fish are susceptible to various specific spoilage organisms (SSOs) in which particular bacteria 
produce extracellular enzymes during low temperature storage, which deteriorates the tissue after fillet processing. In 
this study, Serratia grimesii was isolated from catfish fillet (Ictalurus punctatus). From the bacteria identified through 
16S rDNA sequencing and placed into a phylogenic tree from catfish, most isolated SSOs were closely neighbored 
except S. grimesii. The species was unique from the other protease producing bacteria found on the fillet as to its 
protease protein profile. The purpose of this study was to investigate a thermostable metalloprotease from S. grimesii 
through purification, identification, and characterization. The growth of S. grimesii and its protease production were 
measured to examine the secretion properties. The crude extracellular proteins were isolated after protein induction 
and the target protease was purified through next generation chromatography (NGC). Several biochemical studies 
were performed to characterize the protease. To identify the protease, peptides were sequenced using MALDI-TOF 
mass spectrometry. The mass spectrometry of the target enzyme resulted in a metalloprotease. After investigating 
protein properties, the protease was shown to be thermostable. It is believed that extracellular proteases are a major 
cause of rapid spoilage growth in fish tissue.  
 
196 
Anti-cancer Effects and Molecular Mechanisms of Phytochemicals in Breast Cancer Cells.  X. Wang*, H. Si, 
Laboratory of Molecular Nutrition, Department of Family and Consumer Sciences, College of Agriculture, Human 
and Natural Sciences, Tennessee State University, Nashville, TN 37209 
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Breast cancer is the number one cancer of women in 2015 and there were more than 2.8 million women with 
a history of breast cancer in the U.S.  Phytochemicals have been brought to attention to prevent/treat cancer because 
they have less adverse effects. In this present study, we screened 12 phytochemicals using a cell proliferation assay 
and investigated possible molecular mechanisms by immunoblotting assays in two classic breast cancer research cell 
lines MCF-7 cells and MDA-MB-231 cells. Our results showed that luteolin (L), myricetin (M) and curcumin (C) 
dose-dependently inhibited breast cancer cells proliferation in these two cell lines. Luteolin was the best in inhibiting 
cells growth at relative low concentrations comparing to C and M that L reduced 50% MDA-MB-231 cells growth at 
40µM. We also found that MCF-7 cells required higher concentrations of these phytochemicals for suppressing cell 
growth compared to MDA-MB-231 cells. It is exciting to note that working concentrations of L had no adverse effects 
inhuman normal endothelial cells. Our results showed that L increased the protein expression of tumor suppressor p53 
and suppressed protein expression of nuclear factor-κB p65, two key modulators in breast cancer development. We 
also found that combinations of low concentrations of L and C synergistically inhibited breast cancer cell growth 
while individual L or C had no inhibitory effect at the same concentration. These findings are providing the foundation 
that consumption of several foods with high phytochemical content may prevent or treat breast cancer in humans. 
 
197 
An Evaluation of Cover Crop Seeding Rates and Planting Dates in Central Delaware for Increasing Biomass 
and Groundcover. J. Challandes*, J. Clendaniel, and G. Ozbay, Delaware State University, Dover, DE 19901. 

Cover Crops have widely been shown to have many environmental and financial benefits around the world 
if they are managed properly. However, proper management is dependent on the unique soil and climatic conditions 
in the immediate area. Management techniques that are used even 100-200 miles away may not be ideal in your area. 
Delaware is currently lacking important research to effectively provide recommendations to farmers. Although there 
have been several research projects in the state, there is a specific need to evaluate planting dates and seeding rates in 
order to maximize the environmental and financial benefits of the most commonly used varieties of cover crops. 
Currently, the Delaware Natural Resources Conservation Service (NRCS) offers financial subsidies to farmers who 
grow cover crops according to their regulations through the Environmental Quality Incentives Program (EQIP). It has 
been brought to their attention that some of their requirements, specifically relating to planting dates and seeding rates, 
may not be ideal and that they may significantly differ from neighboring states. However, without research results in 
Delaware that justify changes to these requirements, farmers will have to continue using methods that may not be 
ideal in order to receive subsidies. This study evaluated the levels of ground coverage and plant biomass of wheat, 
barley, rye, and a rye/clover mix, using three planting dates and three seeding rates in a no-till system. These trials 
were done for two seeding types, drilled and broadcast, at Delaware State University’s Research and Outreach Center 
in Smyrna, Delaware.  
 
198 
The Effects of Vegetation Variability on the Extreme Hydrological Events in the Poyang Lake. A. M. Bailey* 
and E. M. Moss, Department of Biological and Environmental Sciences, Alabama A&M University, Normal, AL 
35762; and Z. Zhang, Department of Ecology and Environment, Nanjing Forestry University, Jiangsu Province. 

The Poyang Lake is a freshwater lake in Jiangsu Province, China, with a subtropical climate of high humidity 
and major hydrological changes that cause variations along the river basins surrounding the lake. The five major river 
basins that surround Poyang Lake include:  Fuhe, Ganjiang, Xinjiang, Roahe, and Xiushui. This research focuses on 
two basins, Ganjiang and Xinjiang Rivers. The vegetation along the Poyang Lake affects the annual and seasonal 
disparities of streamflow. Vegetation amounts around the Poyang Lake are based on the season and are traced by 
calculating the Normalized Difference Vegetation Index (NDVI) amount. NDVI is a numerical amount without units 
of live vegetation, water, or land coverage within a particular region. This research paper discusses the temporal and 
spatial variabilities of NDVI in the Poyang Lake river basins based on data from 1982 to 2013. Statistical methods 
were used to show the simple linear regression and t-test. The results of the seasonal NDVI data indicate: (1) NDVI 
was the lowest around the Ganjiang and Xinjiang River basins during the spring and winter seasons; the NDVI values 
were the highest during the summer and autumn seasons with higher peaks of vegetation in the Xinjiang basin; and 
(2) the streamflow and NDVI values in the Ganjiang and Xinjiang River basins have an inverse relationship. This 
research highlights the positive and negative relationships that streamflow have on vegetation. The usefulness of this 
information reveals why specific hydrological changes significantly impact streamflow. 
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199 
Current Status and Distribution of the Strawberry Darter Etheostoma fragi in the Tributaries and Main Stem 
of the Strawberry River Drainage. K. B. Hecke* and S. E. Lochmann, Aquaculture/Fisheries Center, University of 
Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

The Strawberry Darter Etheostoma fragi is endemic to the Strawberry River drainage and was recently 
elevated to the species level. A status survey was conducted during the summers of 2015 and 2016. Sixty-four (32 
each summer) sites were sampled within the Strawberry River drainage, 32 on the main stem and 32 on tributaries. 
Sites were surveyed 4 times each throughout each summer using a kick-seine. A total of 236 E. fragi were observed 
during both summers. E. fragi were observed at 24 of 64 sites, including 15 tributary sites and 9 main stem sites. Data 
were analyzed using the software Presence, which estimates occupancy rate and probability of detection. A drainage-
wide occupancy rate was estimated to be (mean± standard error) 0.41 ±0.06, and a probability of detection was 
estimated to be 0.56 ±0.06. Site type (main stem or tributary) was used in a second model, where an occupancy of 
0.30 ±0.09 and a probability of detection of 0.49 ±0.09 for main stem sites were estimated. At tributary sites, an 
occupancy of 0.48 ±0.09 and a probability of detection of 0.63 ±0.07 were estimated. Occupancy rate appears to be 
higher in tributaries than the main stem. Compared to an occupancy rate based on historical data (0.73 ±0.11), the 
current occupancy (0.41 ±0.06) of sites appears to be lower. These data can now be used to determine what 
conservation measures should be taken to preserve this species. 
 
200 
Using Survival and Growth of Juvenile Mussels to Identify Sources of Water Quality Degradation. L. R. Sneed*, 
R. Durborow, and B. Gyawali, Land Grant Program, Kentucky State University, Frankfort, KY 40601; W. Haag, U.S. 
Forestry Research Division, Frankfort, KY 40601; J. Culp, Kentucky Division of Water, Frankfort, KY 40601; and 
M. McGregor, Center for Mollusk Conservation, Frankfort, KY 40601.  

Freshwater mussels have declined in many streams that have no obvious point-source impacts. We used in 
situ exposures of captive propagated juvenile mussels to attempt to identify sources of water quality degradation in 
the Nolin River and Horse Lick Creek watersheds in Kentucky, both of which have lost nearly their entire mussel 
faunas in the last 30 years, for unknown reasons. A previous study showed that juvenile mussel growth was inhibited 
in both streams compared with streams that continue to support healthy mussel faunas. We placed juvenile mussels in 
concrete holding chambers (silos) at nine sites in the Nolin River watershed and 12 sites in the Horse Lick Creek 
watershed. In both watersheds, we placed silos near the mouths of most major tributaries in May and retrieved them 
in September after a 12-week exposure period. We also collected monthly water quality samples and sediment samples 
for characterization of bacterial and diatom assemblages at each site. Survival was high at all sites in both watersheds, 
but all sites exhibited evidence of growth inhibition, which indicates watershed-wide water quality degradation. 
Bacterial and diatom assemblages showed no obvious differences among sites, and the cause of growth inhibition 
remains unclear.    
 
201 
Variability of Water Quality across Headwater Catchments with Distinct Soils and Hydrologic Systems in 
Central Missouri. P. Takhachhe*, F. Liu, J. Yang, M. Dolan-Timpe, W. Hu, Department of Environmental Sciences 
& Cooperative Research Program, Lincoln University of Missouri, Jefferson City, MO 65101; R. Lerch, USDA-ARS 
Cropping Systems and Water Quality Research Unit, Columbia, MO 65211. 

Surface water and groundwater contamination by non-point pollutants such as soil-applied agrochemicals 
continues to be a major water quality problem in central Missouri. Variation in watershed characteristics due to the 
presence of distinct soils and hydrologic systems has added complexity in understanding the controls of 
contaminants. This study examines spatial variability of water quality among three headwater watersheds dominated 
by claypan soil, deep loess soil, and karst hydrologic system, respectively. Samples were collected from 2015 to 2016 
from streams, springs, and groundwater and analyzed for major nutrients and herbicides. The results indicated that 
streamflow was dominated by both storm runoff and groundwater in the claypan watershed and mainly by groundwater 
in the deep loess watershed. Streamflow behaved chemostatically with flow variation and almost chemically 
indistinguishable between surface water and groundwater in the karst watershed. As a result, nitrate concentrations in 
stream water were primarily from groundwater in both claypan and deep loess watersheds. However, herbicide 
concentrations in stream water were mainly transported by storm runoff from top soils in all watersheds.  
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202 
Economic Impact of Feral Hogs in Selected Black Belt Counties in Alabama. D. Dutta*, Department of 
Agricultural and Environmental Sciences; R. Zabawa and E. Kebede, George Washington Carver Agricultural 
Experiment Station, Tuskegee University, Tuskegee, AL 36088. 

The spread of the feral hog (Sus scrofa) population across the Southeastern United States is a matter of 
concern due to the extensive ecological damage caused by wallowing, rooting, and feeding, actions that increase soil 
erosion, degrade water quality, and damage crops. There is also considerable damage due to interactions with local 
wildlife and domesticated livestock. The associated economic cost is substantial. At the same time, there are some 
benefits to feral hogs that include hunting for recreation and as a food source. On the whole, however, negative impacts 
outweigh the positive for the limited resource farmer. A variety of mitigation methods such as aerial shooting, hunting 
with and without dogs, and trapping are employed to check the impact of feral hogs. To effectively manage the feral 
hog issue, it is crucial to understand the extent of benefits, damages, and the attitude of stakeholders. The primary goal 
of this study is to understand the economic costs and benefits caused by feral hogs on limited resource farmers in 
Macon and other Black Belt counties in Alabama. Geospatial analysis techniques will be employed for this study, as 
well as data obtained from a survey administered by USDA and the National Wildlife Research Center (NWRC). 
Further data will include a site-specific questionnaire to address the socioeconomic challenges faced by limited 
resource farmers due to this invasive species in Macon County. USDA Census of Agriculture data at the county level 
will be employed to understand the spread of feral hogs across the region. 

 
203 
Biochar Characterization by Multi-Element Scanning Thermal Analysis. V. M. Barreto* and Y. P. Hsieh, Center 
for Water Quality, Florida A&M University, Tallahassee, FL 32307. 

Biochar is a product of biomass pyrolysis in the absence of oxygen. Converting biomass into biochar and 
incorporating it into soils has multiple benefits including improved soil water and nutrient retention, improved soil 
quality and productivity, sequestered carbon in soils and reduced fertilizer usage and pollution. One of the major gaps 
in current biochar research, however, is insufficient characterization of biochar used due to analytical difficulties. 
Properties of biochar may vary depending on the source of feedstock, temperature and duration of heating and the 
anoxic condition of the atmosphere. The main objective of this study was to investigate the yield and property of 
biochar produced from switchgrass (Panicum virgatum) and water oak (Quercus nigra), respectively, under various 
conditions of heating temperature and duration. We used the multi-element thermal analysis (MESTA) technology to 
characterize the produced biochar. The results showed that the yield of both grass and wood chars decreased from 
42 % at 300 oC to 22% at 900 oC. Heating duration between 0.5 hr and 3 hr. produced similar yield and property of 
the biochar. Multi-Element Scanning Thermal Analysis (MESTA) indicates that black carbon content increased as 
heating temperature increased, although the effect became minimal above 500 oC. 
 
204 
An Alternative Way of Projecting 21st Century Changes in Precipitation Using Spell Indicators: Southeastern 
United States. C. Bentley*, Plant Science and A. Anandhi, Biological Systems Engineering, Florida Agricultural and 
Mechanical University, Tallahassee, FL 32307 

Changes in future climate will undoubtedly contribute to shifts in natural and human systems globally. 
Therefore, it is crucial that potential changes in climate are quantified and assessed regionally in order to manage the 
risks associated with climatic changes. Climate impact indices are a valuable tool that allows researchers to provide 
essential insight into anticipated climactic changes, allowing for a more applicable transfer of information to 
stakeholders. Spell length/duration indices (SDIs) that quantify patterns of wetness/dryness may be able to depict 
viable outcomes for future climate and amount to the necessary adaptive changes to systems that may be required. 
This study assesses 21st century precipitation SDIs for the southeastern United States (SEUS) in order to quantify 
potential risk that may coincide with a change in climate. Per the 28 Global Climate models simulations and two future 
scenarios (RCP 4.5, RCP 8.5), the SEUS can expect a modest decrease in number of wet and dry spells per year (2-3 
spells annually). However, the quantity of spells tends to decrease, the duration on average of wet/dry spells tends to 
increase throughout the 21st century (.1-.4 days) with the largest of these increases occurring in the mean wet spell. 
Resulting in an increase (decrease) of wet (dry) days annually by ~10–12 days. Spatially, the SEUS will not be 
impacted uniformly with regards to variance in wet/dry spells projected. Areas in the more northern latitudes of the 
study region tend to have a greater amount of change compared to the southern latitude regions.  
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205 
Algal Aquaculture in Agricultural Runoff for Biodiesel Production. A. Deveaux*, Department of Biology; S. 
Dev, Biological Systems Engineering Program, and S. Ramakrishnan, Department of Chemical and Biomedical 
Engineering, Florida A&M University, FL 32307 

Algae are simple plants ranging in size from microscopic (microalgae), to large seaweeds (macroalgae) and 
up to more than one hundred feet in length. Water is potentially a major limiting factor in algal growth for the 
production of algal bio-oil. Expansion of algal growth into non-arable land will require water. Producing algal bio-oil 
as a sustainable biodiesel from agricultural runoff has both commercial and environmental payoffs. Although there is 
significant research being carried out in the production and extraction of bio-oil, this paper will delve into a more 
efficient and cost-effective process of algae bio-oil production using agricultural runoff. In this way, two problems 
are solved with one solution; that is a way to utilize agricultural runoff while reducing its environmental impact.  
 
206 
Identifying the Climate Change Impacts on Plants and Animals in Florida through Meta-analysis? S. 
Sylvester*, T. Garrett-Mills, and A. Anandhi*, Biological Systems Engineering, Florida Agricultural and Mechanical 
University, Tallahassee, FL 32307  

Over the years there have been noticeable shifts in the weather of the Southeastern United States, including 
temperature, seasonal precipitation, drought, and hurricane activity. Research indicates that changes in these factors 
will only become more dramatic and pronounced as time progresses. Understanding the potential impact of climate 
change on weather patterns is crucial to predicting the impacts they will have in the future. This is significant because 
the southeastern United States, especially Florida, is extremely biodiverse. Many of its species will be adversely 
impacted as climate change progresses. This includes a loss of sexual reproduction in the animal and plant populations 
and local extinctions. It also has strong implications concerning the agricultural economy of the southeastern United 
States. The purpose of this project was to identify changes in weather patterns in the southeastern United States, with 
an emphasis on Florida, predict future weather patterns over a 100-year period, and synthesize information on Florida 
weather patterns over the past century. Information from over 150 scientific journals was analyzed from the years 
1895-2012, and the impacts of climate change on Florida’s weather patterns were explored extensively.  
 
207 
Trends in Morbidity and Mortality Among Agricultural Workers in Macon County, AL: 1928-2016:  T. 
Maultsby*, A. D. Alexander, Department of Agricultural and Environmental Sciences, Department of Biology, 
Department of Pathobiology, Tuskegee University, Tuskegee, AL 36088 

The Alabama Funeral Home Record Books are invaluable resources for research on mortality trends.  The 
record books, which are the property of the officiating funeral homes, contain important information related to the 
decedent: socioeconomic data, family members, military service, marriage, co-morbidities, race, occupation, causes 
of death, etc. The purpose of this study was to determine the degree to which health disparities existed for agricultural 
workers vs. non-agricultural workers in Macon County, AL.  After having research protocols reviewed by the 
Tuskegee University Institutional Review Board, decedent data was collected from Alabama Funeral Home Record 
Books, from three Macon County Funeral homes and from the Alabama Department of Public Health Online database 
for Macon County, AL from 1928-2016.  Outcomes:  There were significant differences in mortality comparing white 
and black decedents and agricultural vs white collar workers in terms of the mortality associated with Cancer, Heart 
Disease, Infections and Accidents.  The leading cause of death for all of the decedents from the Alabama Black Belt 
was Heart Disease.  Women who were housewives had a higher incidence of cerebral hemorrhage compared to 
farmers, regardless of whether the farmers were male or female. Data shed light on mortality trends for those decedents 
listed as farmers and some of the factors that might be causal in some of the trends we observed.   The expectation is 
that the publication of these trends might catalyze more health disparities research and public health strategies in areas 
where small farmers reside. 
 
208 
Farmer Brown Tha’ MC: Hip-Hop Themed Educational Productions Based Around Agriculture and Natural 
Science. T. Claiborn*, (Student/Producer/Farm-Tech) Land Grant Program, Kentucky State University Frankfort, KY 
40101, C. Collins PhD, (Mentor), Environmental Protection Agency 1200 Pennsylvania Ave, N.W. Washington, DC  
20460,  J. Hubbard-Sanchez MS, MA, (Mentor) Land Grant Program, Kentucky State University Frankfort, KY 40101 

This study investigates elementary aged students in urban schools on their perspectives and understanding 
concerning Agriculture and Natural Sciences. Through live performance, informational lecture, and a series of surveys 
distributed to students, parents, and teachers, we determine through a hip-hop themed video and audio educational 
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series “Farmer Brown Tha’ MC”, based around Agriculture and Natural Sciences, if presentation of this subject 
content with hip-hop music backdrops (instead of traditional instrumentation) on educational programs of this nature 
will make a difference in the children’s interest level and retention of key concepts and terminology. Low participation 
rates in College of Agriculture programs and declining demographic representation in the Agriculture sector are 
indicators of lack of interest on the part of the students who attended schools in inner-city and many rural communities 
early in their academic careers. We propose using hip-hop to reverse this trend similar to the way Reading Rainbow, 
Barney and Friends and Sesame Street used popular culture to teach children. Hip-hop’s influence on behavior and 
cultural identification for students in these areas is indelible across the ethnic spectrum.  These are unavoidable factors 
to take under consideration when designing educational programs intended to capture a student’s interest and show 
them the wide range of opportunities in the fields of Agriculture and Natural Sciences. If the students’ attention can 
be caught early through desired mediums; entertainment platforms, Agriculture and Natural Sciences will not seem 
like subjects that do not relate to them when presented in class.  
 
209 
The Impact of Export Credit on Imports to Trinidad and Tobago. G. Julien*, P. Rienstra-Munnicha and J. Tahsoh, 
College of Business, Department of Agribusiness and Economics and 1890 Research, South Carolina State University, 
Orangeburg, SC 29117. 

Presently, the United States (U.S.) is the place of origin for the majority of Trinidad and Tobago’s imports.  
Imports from the U.S. of both manufactured and agricultural products to Trinidad and Tobago’s account for about 
35% of its total imports.  However, the country faces high national debt and experiences a deficit balance of payment.  
Therefore, Trinidad and Tobago would welcome the opportunity to import goods and services under export credit 
finance. T use of export credits has been a controversial issue, and the rulings of the World Trade Organization state 
that export credits cannot be used as a form of direct export subsidies.  The objective of this study is two-fold: (1) 
explore the historical imports of Trinidad and Tobago from the U.S. and the rest of world; and (2) examine whether 
export credits received by Trinidad and Tobago is a form of direct export subsidies.  This will be achieved by 
conducting a thorough literature review and by applying the import demand model.  Data will be collected from 
various sources such as the World Bank, International Monetary Fund, U.S. Economic Research Service, U.S. 
Agriculture Department and other available sources.  Whereby, findings from this study will clarify if there is a strong 
relationship with the imports from the U.S. and Trinidad and Tobago’s Gross Domestic Product (GDP).  Furthermore, 
findings will also suggest whether or not the amount imported from the U.S should be increased or decreased. 
Knowingly, the effect of an increase or decrease would also be explored.  
 
210 
Can Export Credit Programs of the U.S. and Other Developed Countries Assist Poland to Overcome its 
National Debt and Vitalize its Economy? C. Owczarz*, P. Rienstra-Munnicha and J. Tahsoh, College of Business, 
Department of Agribusiness and Economics and 1890 Research, South Carolina State University, Orangeburg, SC 
29117. 

After WWII, the Polish economy went through a tough situation under the communist regime of Russia. 
When Poland gained total independence in 1989, their economy improved significantly due to its open market and 
restructured currency system to become internationally exchangeable.  However, presently, Poland still faces high 
national debt, unemployment rates, and inflation rates, which imposes importing constraints.  This study addressed 
the importance of export credit programs in the United States (U.S.) and other developed countries that enables Poland 
to import their needed manufactured goods, such as agricultural commodities and services to stimulate its economic 
growth and strive to develop its competitive economy.  The main objective of this study is threefold; (1) explore past 
and present Polish economy; (2) examine the availability of export credit programs in the U.S and other developed 
countries extending to Poland; and (3) develop an analytical framework to examine the importance of the 
aforementioned export credit programs to Poland.  The first and second objectives can be achieved through in-depth 
literature review. Whereas, the third objective will be achieved by applying the gravity trade model or the import 
demand models and collecting data from the World Bank, International Monetary Fund, and other available sources. 
Therefore, findings of this study will provide insight to Polish policymakers to vitalize their Polish economy to be 
competitive and promote economic growth in order to improve international relationships between Poland with the 
U.S. and other developed countries.  
 
211 
Stinging Nettle (Urtica Dioica L.) as Potential Forage for Meat Goats:  Composition and Digestibility. A. B. 
Yousuf* and L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 
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A study was conducted to evaluate the composition and digestibility of stinging nettle (Urtica dioica L.) 
(SN), an invasive weed that is only consumed by goats to a very limited extent. The chemical composition, the short 
term intake, and the in vitro and in vivo digestibility of stinging nettle and alfalfa pellets were determined in a 
metabolism study of each forage as a sole diet. Each forage was fed for a 21-day period:  a 14-d period to adapt to the 
diet and the digestibility crates, and a 7-d period to collect feces and urine. The two forages were similar (P > 0.05) in 
their chemical composition and digestibility values. The SN and alfalfa diet revealed composition (%) of OM (94.1, 
90.1) and N (3.0, 3.3), NDF (58.3, 50.0), ADF (51.0, 44.0), and IVDMD (67.8, 68.7). Digestibility (%) values for the 
two forages (SN, alfalfa) were DM (56, 58), OM (64, 66), NDF (37, 40), and N (38, 41). Results showed similarities 
in composition and digestibility of SN and alfalfa. The SN pellets were readily consumed, suggesting that this can be 
a viable forage for meat goats. In order to optimize nutrient-use efficiency, more research is needed to evaluate forage 
form, supplement interactions, metabolic differences, and performance of meat goats fed on SN. 
 
212 
Ecological Approaches to Sustainable Forage-based Meat Goat Production. V. W. Temu*, Agricultural Research 
Station, Virginia State University, Petersburg, VA 23806. 

Summer forage shortages and gastrointestinal nematode (GIN) infections are two major problems faced by 
small ruminant producers in Virginia and neighboring states. Summer forage shortages, which usually occur at the 
peak demand for post-weaning weight gains, impact growth rates and or resistance to diseases, thus inflicting 
significant economic losses on producers. These shortages are even more severe in systems dominated by cool-season 
species and introduced warm-season grasses such as bermudagrass that often succumb to droughts. Such forage 
shortages could be alleviated by native warm-season grasses (NWSGs) that are relatively drought tolerant, high 
yielding, and less dependent on fertilizers. There is also a growing demand for alternative control strategies to be used 
against GIN due to their increased resistance to chemical anthelmintics. While some forage-based strategies such as 
frequent grazing rotations enable animals to avoid infections, tall-growing NWSGs give them even less incentive to 
graze too close to the ground where the parasite larvae are found in greater numbers. Another strategy involves 
including forages rich in condensed tannins (CT) or sesquiterpene lactones (SL) whose consumption has been 
associated with a reduction in symptoms of helminthiasis. However, information on the effects of concurrent 
consumption of different bioactive forages is either missing or scarce. Research at VSU addresses enhanced 
establishment and appropriate defoliation management of four NWSG grasses in pure and mixed stands. Work is also 
underway to assess the reliability of forage mixtures involving gamagrass inter-grown with lespedeza and/or chicory 
for controlling GIN infections in naturally infected pastured yearling goats. 
 
213 
The Effect of Condensed-Tannin-Containing Peanut Skin Supplementation on Drug-resistant Haemonchus 
contortus in Meat Goat. A. Shipp, B.R. Min*, N. Gurung, and W. McElhenney, College of Agriculture, Environment 
and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088 

The objective of this study was to determine whether the condensed tannin (CT)-containing peanut skin (PS; 
Arachis hypogaea) would have any effects on animal performance and drug-resistant Haemonchus contortus control 
in meat goats in door. The 22 Kiko-crossbreed male goats (Capra hircus) were randomly assigned to 3 treatments (n 
= 6): 1) control (no-PS), 2) 25 percent PS, and 3) 50 percent PS. The total mixed ration was prepared with different 
levels of PS. Animals were dewormed on d -10 and all the goats were artificially inoculated on d 0 with 5,000 infective 
stage (L3) drug-resistant H. contortus larvae. Feed intake and ADG were monitored during 50 d. Blood samples were 
taken at the end of the experiment. Fecal egg (FEC), packed cell volume (PCV) and FAMACH scores were 
determined every 2 wks. All analyses were conducted using a GLM procedure of SAS with linear and quadratic 
effects. The results indicated that animals on 25 percent PS (138.8 g/d) grew 31 percent faster when compared to 
control (95.7 g/d) or 50 percent PS (110.0 g/d) group. Goats receiving PS supplementation had significantly decrease 
in FEC, with maximum responses in 25 percent PS. There was no difference in initial and final BW, DMI, PCV, and 
FAMACHA scores. Blood metabolites were varied among treatments. The present results indicated that animals 
consuming PS supplementation has potential to improve ADG and might have the ability to reduced drug-resistant H. 
contortus. 
 
214 
Constraints to Genetic Improvement of Meat Goats (Capra hircus) in Alabama. C. Okere*, O. Bolden-Tiller and 
W. McElhenney, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL, 
36088. 
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The establishment of a productive and sustainable meat goat production system in Alabama capable of coping 
with parasitic and climatic vulnerability is essential to meet the market and consumer demands. This aim project is 
aimed to identify some of the constraints to genetic improvement of meat goats in the region with reference to level 
of management, flock productivity and internal parasite infestation. These major determinants of genetic change are 
individually discussed in the context of the difficulties of implementing conventional selection schemes in the 
environmental conditions of limited-resource production system. Against this background, it could be questioned 
whether any attempt to improve the genetic capacity of the meat goat breeds in the region should be made. The real 
constraints are the levels of husbandry and productivity in the target populations and secondly, internal parasites. 
Responding to the first issue, there is little point in attempting to improve any population of meat goats genetically 
where the level of management has not, in the first instance, sufficiently exploited the existing genetic potential of the 
particular breed. This unfortunately is not the situation in many of the limited-resource-based flock/herds in much of 
Alabama. In these situations, priority must therefore be given to improving the nutrition, management and health care 
of the animals before genetic improvement is considered. Unfortunately, many scientists and many research programs 
have ignored this essential priority in livestock development and as a result they embarked on breed or genetic 
improvement programs that were doomed to failure from the very beginning. 
 
215 
Knowledge and Perceptions about Assisted Reproductive Technologies (ART) among Alabama Limited 
Resource Beef Producers: A Survey. C. Okere*, K. Willis, N. Tackie, O. Bolden-Tiller and W. McElhenney, 
Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

Effective outreach programs for educating beef producers about assisted reproductive technologies require a 
fundamental understanding of current breeding practices and producer attitudes towards adoption of ART. No 
comprehensive survey to gather such information has been conducted for limited resource southeast Alabama beef 
cattle producers in recent years. Therefore, the goals of this project are: (i) to identify currently used reproductive 
technologies and practices by beef cattle farmers in Alabama, (ii) to assess the willingness to employ different or 
alternative reproductive techniques by beef cattle farmers in Alabama. A random sample of 160 (10/county) beef 
producers from 16 counties of Alabama black belt counties was selected for mail and personal interviews. In addition, 
each producer provided the following information: number of family members, family composition by age 
(grandparents, children, adults); land tenure and cultivated areas for different crops; domestic animals (types, 
numbers); cow population (breeds, numbers, sex, age, utilization, origin); income from alternative sources (non-
farming activities); feeding management program; finishing and marketing strategy; and reproductive and/ or breeding 
management (AI or natural mating). Results from our study suggest that the use of a bull to breed cows to obtain 
pregnancies remains the most widely exploited form of reproductive management, however, many limited –resources 
producers are now convinced of the need to employ one or more ART (artificial insemination, estrous synchronization, 
embryo transfer, in vitro fertilization, sexed-semen, and cloning) to enhance herd reproductive efficiency.  
Key words: knowledge, perceptions assisted reproductive technologies, beef producers 
 
216 
Performance Evaluation of Pure and Composite Breeds of Meat Goat (Capra hircus) under Semi-Intensive 
Management System in Southeast Alabama: Progeny Performance. C. Okere*, D. Philip, W. McElhenney and O. 
Bolden – Tiller, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

The biological and economic efficiency of goat production is influenced by the number of kids reared per 
doe. This project was designed to address questions regarding the potential benefits of using Boer, Kiko and their 
crosses in meat production by comparing progeny performance following a two breed diallel cross. Progeny 
performance was evaluated for the effect of breed, gender, and litter size on weight, average daily gain (ADG), and 
fecal egg count (FEC). Dams weaning single kids have significantly decreased mean FEC than those weaning multiple 
kids. Added stress associated with raising multiple kids was probably related to the differences seen between breed 
combinations for FEC. Results indicate that under a semi-intensive management system, progeny from Boer goat 
crosses were heavier at days 30 and 90 of age, compared to pure-bred Boer or Kiko goats. Breed or gender did not 
have any significant influence on parasite burden in goat kids either at weaning (day 90) or post weaning (day 120). 
Finally, our results show that Boer service sires reduced some aspects of doe reproductive performance when 
compared with Kiko service sires. This further strengthens the position forwarded in our other report, that Boer goats, 
on average, are poorly suited for a pasture-based limited resource production system representative of the current 
management, pathogen challenge, and climatic conditions in southeast Alabama.  
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217 
An Analysis of Tennessee Goat Meat Consumer Preferences: Implications for Market Segmentation. E. 
Ekanem* and M. Mafuyai, College of Agriculture, Human and Natural Sciences. Tennessee State University, 
Nashville, TN 37209. 

Tennessee ranks second to Texas in goat production in the United States. The industry generates $ millions 
to the state's economy every year. Goat meat is becoming increasingly popular in America. Previous studies have cited 
various reasons for the increased interest among immigrant communities. These new comers have a taste for goat 
meats, desire healthy meats just as health-conscious Americans. In recent years, the demand for goat meat has 
overshadowed supply for goat meat. The objectives of this paper are to: (1) provide background data on consumer 
preferences for goat meat in Tennessee, (2) Examine the relationship between consumer preferences for goat meat 
and selected demographic characteristics and (3) Discuss the economic implications for market segmentation.  Face-
to-face surveys administered to 420 randomly selected consumers in Tennessee were used to collect data presented in 
this paper. Objective 1 was accomplished by asking consumers to rank their preferences for goat meat and using 
information collected to generate a profile. For objective 2, an Analysis of Variance (ANOVA) procedure was used 
to examine the relationships among consumer preferences and selected socio-demographic attributes. Economic 
implications of the analysis were used in accomplishing objective 3 in discussing market segmentation for goat meat. 
Preliminary findings of data collected showed that consumers preferred goat meat compared to beef, pork, lamb and 
poultry. Approximately 71 percent of the meat goat consumers ranked goat meat as most preferred while 29% ranked 
goat meat as least preferred.  ANOVA results were used to conduct further analysis discussed in the paper. 
 
218 
Effect of Age of Dam Litter Size and Gender on Birth Weights and Weaning Weights of Meat Goat Kids. F. N. 
Bebe* K. M. Andries and S Dasgupta, College of Agriculture, Food Science and Sustainable Systems, Kentucky State 
University, Frankfort, KY 40601. 

Reproduction is considered the most important trait in meat goat production. Therefore, factors that affect 
reproductive output of a meat goat herd from birth to weaning are of critical importance. The objective of this study 
is to evaluate the effect of age of dam, litter size, and sex on birth and weaning weights of meat goat kids. Data from 
6,068 goat kids collected for a period of 5 consecutive years were analyzed. Weaning weights were first of all 
converted to standard 90-day age basis (90-day wt. = ADG * 90 + BW) and then adjusted by the appropriate calculated 
correction factors (age of dam = 0.096 kg/yr.; litter size = 0.347 kg/size litter; sex = 0.247 kg). In general, birth weights 
decreased with increase in litter size and age of dam, while litter size decreased with increase in age of dam (P<0.001); 
body weight was significantly affected by age of dam, litter size and sex, irrespective of breed (P <0.001). Weaning 
weights were significantly affected by age of dam, litter size and sex, irrespective of breed, especially in does 1-3 
years of age. Weaning weights of kids from does 3-5 years of age were only affected by litter size. On the contrary, 
all 3 independent variables (age of dam, sex and litter size) significantly affected weaning weight for dams 6 years 
and above (P <0.001). This study is important because adjusting 90day weights may be necessary for comparison and 
selection of potential performance sires. 
 
219 
Factors Affecting Growth and Body Dimensions of Pigs Reared in Alternative Production. H. Park* and S.-H. 
Oh, Department of Animal Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC 
27411. 

The objective of the study was to investigate environmental factors affecting growth performance (GP), in 
terms of body weight (BW) and the dimensions of girth, length and the leg heights, of purebred Berkshire pigs reared 
outdoors. A total of 274 Berkshire purebreds from 27 sows, with 1573 BW and 1159 dimension records for each trait, 
were used for the study. Measurements were recorded at birth and every four weeks until 20th week for all traits. Any 
advancements or postponements in measurements were adjusted using polynomial functions with respective powers 
to conform the age on which the measurements were recorded. In addition, back fat (BF) thickness was measured at 
the shoulder, in the middle and on the back with an ultrasound prior to slaughter, resulting in a total of 150 average 
BF records, 146 of which were adjusted at a desired weight of 220 lbs. for a more accurate analysis. Least square 
means of GP traits were estimated with Proc Mixed in SAS 9.3 for fixed effects such as sex, parity, FM and FM by 
day of age (DOA) interaction. Sex and parity did not have a significant effect on GP. Pigs farrowed in June were born 
and finished the heaviest and the largest at 20th week, closely followed by pigs farrowed in October. Pigs farrowed in 
September were the smallest. Prominent trends in correlation between BW and dimensions ratios could not be found. 
However, pigs with taller legs and shorter length at 8th week had smaller BF, indicating leaner meat.  
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220 
Genome-Wide Association Analysis for the Identification of Alpine Goats with High Milk Production.  Y. 
Tilahun*, and T. A. Gipson, American Institute for Goat Research, Langston University, Langston, OK 73050; and 
M. M. Rolf, Animal Sciences and Industry, Kansas State University, Manhattan, KS 66506. 

The Capra hircus (domestic goat) genome was successfully completed in 2014. This large-scale, multi-
country collaborative venture produced a significant amount of data, resulting in the identification of 3.5 million single 
nucleotide polymorphisms (SNPs) and 7,000 SNPs from expressed sequence tags (ESTs). This data has allowed the 
development of a variety of genomic resources in goats, including the Goat 60K SNP chip (composed of 53,347 
markers).  The lack of genomic research tools for goats, compared to cattle and sheep, makes the tools valuable for 
providing an opportunity to utilize genomic testing for the identification of goats with higher performance in milk, 
meat, and fiber production. The objective of our research was to identify SNPs associated with a milk production 
characteristic (i.e., milk yield) in Alpine goats. We will utilize the Goat 60K SNP chip to identify SNPs associated 
with milk production (i.e., milk yield) in Alpine goats. Identification of SNPs for predicting genetic merit in these 
economically important traits will allow commercial DNA testing facilities to develop targeted SNP panels which will 
be used in goat breeding and selection programs. Use of genomic information for genetic selection in goats will 
increase production levels and efficiency within the industry, thereby increasing sustainability of the expanding U.S. 
goat industry.  
 
221 
Measuring Farmer’s Perception on the Adoption of Cool Season Pastures for Expanding Cow-Calf Operation: 
A Case in Union Springs, Alabama. L. B. Karki*and U. Karki, Cooperative Extension, CAENS, Tuskegee 
University, Tuskegee, AL 36088. 

Raising cattle in Alabama has become a great challenge for small and limited resource farmers because of a 
high deficit of green forages during the lean months. Producers’ expense on supplementary feedstuffs during this 
period is economically not sustainable. Cool season forages were introduced to reduce the feed cost by building the 
capacity of the farmer to produce enough forage to feed during this period. Objective of this study was to measure the 
farmer’s perception on the role of improved pastures on cow-calf operations. The study was carried out in Union 
Springs for two years. Producer’s knowledge about forage production was enhanced through workshops, training 
programs, and field days organized by Tuskegee University Cooperative Extension. Simultaneously, enough 
educational materials and one-on-one coaching at the production site was given to build producer’s capacity. Input-
Output Analysis and Diffusion of Innovation models were used to analyze two-year data. Results showed that area 
under adoption for cool season forages increased by significantly. The increase in biomass production significantly 
reduced feed cost for three months of the lean period, and increased cattle herd by one third. Besides this direct 
economic impacts, indirect and induced impacts have also been measured applying employment, labor income, value 
added, and outputs indicators. Additionally, the technology diffusion took over to 75 beginners and potential farmers, 
educators and professionals through field days, pasture walk, site tour, and training sessions. Producer’s perception 
about cool season pasture was influenced by the level of knowledge, accrued benefits, and the cost of technology.   
 
222 
Molecular, Immunological, and Biological Impact of Stinging Nettle on Haemonchus contortus Control in Meat 
Goats. M. M. Corley*, F. A. Aljoud, K. Holland, Q. Willis, A. Harris, C. Carter, D. Jones, and L. K. Rutto, 
Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Haemonchus contortus continues to plague the small ruminant industry on both a national and global scale. 
Extensive research conducted to combat this gastrointestinal nematode (GIN) has brought the scientific community to 
the consensus that there is no single approach to control Haemonchus contortus infection. Past research has been 
conducted to evaluate the immune response molecular biomarkers during Haemonchus contortus infection in meat 
goats (Capra hircus) including: intestinal inflammation (IL-5, IL 9, IL-13 and CRP); chronic intestinal infection (IL-
18); gastrointestinal motility and contraction (TRPC4); and host resistance and host susceptibility (DRB1). Stinging 
nettle (SN), (Uritica dioica) is an herb known to have many bioactive properties, such as anti-inflammatory, 
antioxidant, antiviral, antibacterial, antifungal, and anthelmintic properties. This research focused on the use of SN-
supplemented feed (25% and 75%) in meat goats that were pasture-exposed to Haemonchus contortus. Health 
parameters, including FAMACHA eye color index, fecal egg counts (FEC) and packed cell volume (PCV), were 
monitored throughout the study. Blood collections were performed biweekly and evaluated for biomarkers of 
inflammation (IL-5, CRP) and chronic GIN infection (IL-18) using quantitative Real Time PCR. Fecal samples were 
evaluated for anthelmintic drug-resistant Haemonchus contortus using SNP DNA detection and PCR. Liver and 
intestinal tissues were collected and analyzed for immune biomarker gene expression. Both dietary levels of SN 
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decreased gene expression of biomarkers of inflammation and chronic infection, decreased FEC and increased packed 
cell volume. These data indicate that SN is a potential alternative herb to control GIN infection in small ruminants. 
 
223 
Distribution and Seasonal Variation of Coprophagous and Nematopredacious Arthropod Species on Goat 
Farms across Arkansas. Y. I. Park* and D. Fernandez, Department of Agriculture, University of Arkansas at Pine 
Bluff, Pine Bluff, AR 71601. 

Haemonchus contortus, a blood-sucking gastrointestinal parasite of special importance in small ruminants, 
and other parasites rely on feces at some point in their life cycle either as a source of nutrients or as a carrier for 
passage out of the host into the environment. Reduction of fecal material on pastures could reduce the parasite egg 
load on the pasture. Coprophagous and nematopredacious species and seasonal species changes were identified on 
farms across Arkansas. Dung beetles were trapped in January/February, March/April, July/August and 
September/October on 5 goat farms in Arkansas. Fresh goat feces (500 g) were placed on three 20 x 20 cm plots 72 
hours before dung beetles were trapped. Earth to a depth of 20 cm was removed from each plot 72 hours later and 
arthropods were collected. Shirley, AR, showed more diversity of species than other locations. Armadillidiidae (roly 
poly) were found in Marshall and Shirley, AR (both northern Arkansas) with higher populations in Marshall. De 
Queen, AR (western Arkansas) possessed medium-sized scarabidae (dung beetles) not found elsewhere. Fire ants were 
common in DeQueen. Grapevine, AR (Southern Arkansas) showed Phanaeus vindex that were not found elsewhere, 
and much larger dung beetles in general. This study demonstrates the need to release caprophagous or nematophagous 
species in areas where they are well-adapted. It is not expected, for example, that Phanaeus vindex will survive on 
northern Arkansas farms. 
 
224 
Suitable Forages to be grown in Southern-Pine Silvopasture Systems for Goats. U. Karki*, Y. Karki, A. Tillman, 
R. Khatri, S. Poudel, N. Gurung, S. Kumi, B. Min. Cooperative Extension/George Washington Carver Agricultural 
Experiment Station/Department of Agricultural and Environmental Sciences, College of Agriculture, Environment, 
and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088. 

Southeast has a tremendous potential for extending the grazing opportunity for goats by developing 
silvopastures after the first and second thinning of the pine plantations. However, not much information is available 
on the suitable forage species that can be grown in the southern-pine silvopasture system for goats. Objectives of this 
study were to 1) identify the suitable forage species that can be grown in southern-pine silvopasture system, and 2) 
determine goats’ preference for and performance on the selected forages. Studies were conducted at the Agroforestry 
Research and Demonstration Site of Tuskegee University, Tuskegee, AL from 2014 to 2016. Eight species of cool-
season forages and five species of warm-season forages were cultivated in mixed-pine silvopasture (longleaf, Pinus 
palustris Mill. and loblolly-pine, Pinus taeda L.) in a randomized block design with three replications. Forage biomass 
samples were collected and processed for dry matter and quality (crude protein, CP; acid detergent fiber, ADF; neutral 
detergent fiber, NDF; lignin). Forage heights before and after grazing were measured. Photoplot were established for 
each treatment in each replication, and pictures of the photoplots taken before and after grazing to assess the vegetation 
removal by goats. Once the pre-grazing samples, measurements, and pictures taken, silvopasture plots were 
rotationally grazed with 29 Kiko wethers (7 months). Goats had access to mineral supplement, water, and shelters. 
Goat data on body weight, body condition score, and FAMACHA score were collected every two weeks throughout 
the study period. All selected forages, except one, produced well and readily grazed by goats. 
 
225 
Production, Consumption and Trade of Catfish in the United States: Trends, Causes and Implications. U. Deb*, 
N. Challa, Department of Aquaculture and Fisheries, University of Arkansas at Pine Bluff, Pine Bluff, AR 71602; and 
M Dey, Department of Agriculture, Texas State University, San Marcos, TX 78666.  

Catfish production had continuously increased in the United States until 2003 and then started to decline. 
Import has been on the rise. Per capita consumption had increased until 2009 but declined in the recent years. This 
study attempts to answer two pertinent questions: (i) why catfish production has been declining in the country and in 
the major producing states? and (ii) how can we increase production, profitability and market for American catfish?  
It has analyzed the trends in production, consumption and trade in catfish in the United States over the last three 
decades (1986-2015). The study has also analyzed comparative advantage in production of different types of catfish 
products.  It is based on in-depth analysis of data on catfish production, trade, input and output prices and profitability, 
and extensive review of literature. The study has identified the underlying reasons for decline in catfish production, 
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potential for future growth in catfish production and market opportunities. Finally, it has articulated several options 
for increasing catfish production and market competitiveness.   
 
226 
Potential of Improved Soybean Meal in Aqua Feed. V. Kumar*, R. Hulefeld, Waldemar Rossi Jr., J. H. Tidwell, 
Division of Aquaculture, College of Agriculture, Food Science and Sustainable Systems, Kentucky State University, 
Frankfort, KY, 40601; R. S. Lalgudi2, R. J. Cain, Battelle, 505 King Ave, Columbus OH 43201; B. McGraw, 3Ohio 
Soybean Council, 918 Proprietors Road, Suite A, Worthington, OH 43085. 

Currently, aquaculture is the fastest-growing sector of food production. According to the Food and 
Agriculture Organization (FAO), almost half of the world’s fish supply for human consumption derives from 
aquaculture production. Ongoing intensification of aquaculture has made it essential to develop suitable diets for fish 
using alternative protein sources. Therefore, the Ohio Soybean Council and its research partners Kentucky State 
University and Battelle, "the world's largest nonprofit research and development organization," have developed a new 
technology to reduce the antinutritional factors and enhance the protein content from commercial soybean meal 
(CSBM) without compromising the amino acid composition. It is called improved soybean meal (ISBM). Using fish 
(yellow perch, Perca flavescens) fingerlings, a 10-week experiment was conducted to evaluate the nutritional quality 
of the ISBM to compare with that of fish meal (FM) and CSBM. Overall, fish fed with ISBM grew 21% faster than 
fish fed with CSBM. Another feeding trial for 12-weeks on Pacific white shrimp (Litopenaeus vannamei) found that 
100% FM protein can be replaced by ISBM without compromising the growth and health of the shrimp. In a 
continuation of a series of previous projects we focused on the long term (1.5 years) effects of ISBM on carnivorous 
fish species (largemouth bass, Micropterus salmoides). Based on interim-sampling (after 3 months) there were no 
significant differences in terms of growth performance among FM, ISBM and CSBM fed groups. Overall, the results 
of those studies enlarge the portfolio of improved soybean meal for use in aqua feed. 
 
227 
Ammonia Pre-acclimation: A Prospective Strategy in Aquaculture Management Practices. A.K. Sinha*, 
Aquaculture/Fisheries Center, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

The present study was designed to test hypothesis whether pre-acclimation with low concentration of 
ammonia can facilitate the fish to tolerate subsequent (sub) lethal ammonia threat. Common carp (Cyprinus carpio) 
having a high commercial value worldwide were pre-exposed to 0.27 mM ammonia (~10% 96 h LC50) for 3, 7 and 14 
days. Thereafter, each of these pre-exposed and parallel naïve groups were exposed to 1.35 mM high ammonia (~50% 
96 h LC50) for 12 h and 48 h to assess the occurrence of ammonia acclimation based on sub-lethal end-points, and to 
lethal ammonia concentrations (2.7 mM, 96 h LC50) in order to assess improved survival time. Results shows that fish 
pre-exposed to ammonia had a significant longer survival time than the ammonia naïve fish. Significant rises in the 
ammonia excretion rate among ammonia pre-exposed fish suggest an efficient removal of internal load of ammonia 
compared to the parallel un-acclimated fish. Interestingly, the increments in ammonia excretion rate among ammonia 
pre-acclimated fish were associated with the up-regulation of mRNA expression of Rhesus (Rhcg-a, Rhcg-b and Rhbg) 
glycoproteins, the key ammonia transporter in fish gills. Our findings denote that pre-exposure to low dosage of 
ammonia offered protective effect as it improves the tolerance to subsequent high ammonia exposure, however, the 
priming effects seems to be attenuated by 14 days. In essence, stocking/rearing the ammonia pre-exposed fish juveniles 
in aquaculture facilities can be used as an imperative strategy to enhance fish ability to mitigate the toxicity induced 
by the water borne ammonia. 
 
228 
Interactive Effects of Diets and Temperature on Mitochondrial Function, Growth and Nutrient Efficiency in 
Rainbow Trout (Oncorhynchus Mykiss). J. Eya*, D. Perera, and O. Okubajo, Department of Biology/Gus R. 
Douglass Institute, West Virginia State University Institute, West Virginia 25112-1000; A. L. Gannam, USFWS, 
Abernathy Fish Technology Center, Longview, WA 98632; R. Yossa, Coastal zones research institute, 232B avenue 
de l’Église, Shippagan, N.B., E8S 1J2, Canada. 

A 4x3 factorial experiment was conducted to evaluate the effects of four dietary protein sources/lipid levels 
and three water temperatures (10°C, 14°C, and 18°C) on the growth performance, nutrient efficiencies and 
mitochondrial enzyme complex activities in rainbow trout Oncorhynchus mykiss (average weight± SD, 39.5±5g) over 
a 180-day rearing period. At the end of the experiment, weight gain (WG), condition factor (CF), and feed efficiency 
(FE) were significantly affected by diet x temperature interaction (P <0.05). The protein productive value (PPV), 
protein efficiency ratio (PER), lipid efficiency ratio, (LER) and lipid productive value (LPV) were all significantly 
affected by diet x temperature interaction (P<0.05). The diet x temperature interaction also had significant effects on 
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mitochondrial enzyme complexes II, V and citrate synthase in the liver, complexes II and IV in the intestine, and 
complex IV in the muscle (P<0.05). The temperature had a significant main effect on the activity of the enzymatic 
complexes I and III in the liver, complex III and citrate synthase in the intestine, and complexes I, II, III, V and citrate 
synthase in the muscle, whereas diet had a significant main effect on complexes I and III in the liver, complexes II 
and III for the intestine and complexes I and II in the muscle (P<0.05). It is thus recommended to use the plant protein-
based with 10% crude lipid to produce rainbow trout reared at 10 or 14 C, as this least-cost treatment led to weight 
gain comparable to that obtained with the “more expensive” experimental diets. 
 
229 
Twenty-seven Year History of Fish Disease Cases Diagnosed at the Kentucky State University Fish Disease 
Diagnostic Laboratory from 1990 through 2016. R. M. Durborow*, K. Mitchell, J. Kelso, L. Sneed, A. Poudel, J. 
Ma, C. Frederick, T. Ogunsanya, A. Redden, K. Campbell, W. Kahill, and C. Lyvers, Land Grant Program, Kentucky 
State University, Frankfort, KY 40601. 

From 1990 through 2016, about 1,500 cases were examined at the Kentucky State University Fish Disease 
Diagnostic Laboratory. Eighty-eight percent of cases were from Kentucky; other cases were from Ohio, Indiana, 
Tennessee, Illinois, West Virginia, Pennsylvania, Arkansas and Texas. Channel catfish and largemouth bass 
comprised the highest percentages of cases; other species examined included hybrid striped bass, koi, rainbow trout, 
bluegill sunfish, goldfish, tilapia, angelfish, paddlefish, crappie, blue catfish, bait minnows, channel x blue catfish 
hybrids, shrimp, yellow perch, sturgeons, Australian red claw crayfish, flathead catfish, brook trout, brown trout, 
hybrid bluegills, white bass, striped bass, muskellunge, koi x goldfish hybrids, smallmouth bass, discus, northern 
cavefish and guppies. Forty percent of cases involved internal bacteria contributing to mortality. The most frequently 
occurring bacteria were Aeromonas hydrophila/sobria complex (40%) and Flavobacterium columnare (19%). Thirty-
two percent of the bacteria were antibiotic-resistant to Terramycin®, 19% were resistant to Romet®, and one percent 
was resistant to Aquaflor®. Among parasites diagnosed as the cause of disease, gill monogenes, Ich, and external 
fungus occurred most frequently. 
 
230 
CISTA-A: Conceptual Model Using Indicators Selected by Systems Thinking for Adaptation Strategies in a Changing 
Climate: Case Study in Agro-ecosystems. A. Anandhi*, Biological Systems Engineering, Florida Agricultural and 
Mechanical University, Tallahassee, FL, 32307. 

Adapting our ecosystems to climate change for sustainable management requires an understanding of three 
broad interconnected systems: ecosystems, climate systems and adaptive management and planning systems. Multiple 
factors shape adaptive responses to a changing climate because of the complexities and multi-disciplinary nature of 
these three systems. In this study, the conceptual model CISTA-A (CISTA for Agro-ecosystems) is developed using 
Indicators that are identified as using a Systems Thinking approach to Adaptation. CISTA addresses questions 
concerning “how to adapt” our ecosystems to climate change and has three or more layers: A base (element) layer has 
abiotic/biotic information (e.g. ecological, agro-hydrological, and meteorological data). One or more components 
(intermediate) layer(s) have ecological, agro-hydrological, and climatological indicators (e.g. length of the growing 
season and growing degree days) that affect the ecosystem. Indicators are identified and estimated from an element 
layer. In the final layer, the translation of information from indicators to adaptation strategies (incremental systems 
and transformational adaptation) depends on the degree of change and the level of adaptation.  
 
231 
Optimization of Chromatin Immunoprecipitation (ChIP)-DNA Isolation Methodology in Durum Wheat 
Tissues. A. Todd*, V. Ayyappan, Agriculture and Related Sciences, Delaware State University Dover, DE; V. 
Kalavacharla, College of Agriculture and Related Sciences, Delaware State University Dover, DE  19901 and Center 
for Integrated Biological and Environmental Research (CIBER), Delaware State University, Dover, DE 19901.  
 Chromatin Immunoprecipitation (ChIP) studies the connections among proteins and DNA contained in the 
genome of an organism by observing histone modifications. Histone modifications are associated with the ability to 
condense or relax chromatin, allowing gene expression or repression. In acetylation, the chromatin relaxes, which 
allows transcription factors to reach their target, causing gene expression. In methylation, the chromatin condenses, 
restricting transcription factors from reaching their target, obstructing gene expression. Histone-DNA interactions 
could play a key part in fighting drought, adjusting to heat stress, and combating diseases during plant developmental 
stages. In this work, we will optimize ChIP-DNA extractions in Durum wheat and observe ChIP-DNA isolates in four 
tissues (leaf, root, head, and two-week old seedling) to detect variances in histone-DNA interactions among the group 
using Illumina sequencing. By optimizing the ChIP-DNA isolation protocol in Durum wheat, we may better 
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understand histone modifications and the role they play in fighting abiotic and biotic stresses. Additionally, we will 
use quantitative PCR to identify chromosome remodeling gene expression differences among tissue types in wheat. 
Knowing where these particular genes are located in the genome may help us understand their importance. The 
objective of this study is to serve as a blueprint for examining spatial histone methylation and acetylation in wheat 
using the ChIP assay. 
 
232 
The Brown Marmorated Stink bug (Halyomorpha Halys): A Small Farmer Perspective in North Carolina. B.N. 
Dingha* and L.E.N. Jackai, North Carolina Agricultural and Technical State University, Department of Natural 
Resources and Environmental Design, Greensboro, NC 27411 

The brown marmorated stink bug (BMSB), Halyomorpha halys (Hemiptera: Pentatomidae) is native to Asia 
and was first reported in the United States in 1996, in Allentown, Pennsylvania. Since then it has spread rapidly 
throughout the mid-Atlantic region and over 42 states, including North Carolina, where it was first reported in 
Winston-Salem in 2009. Currently, it is in 63 of the 100 N.C. counties. BMSB eats a wide range of fruit, vegetable 
and other field crops. Currently, control relies on frequent pesticide applications, which pose a high risk to humans 
and the environment. To assess the level of awareness of this pest in N.C., we conducted a survey among small-
vegetable growers regarding their knowledge of this insect pest and its impact to their crops. Most participants 
surveyed (60%) have been farming for more than 20 years. Mixed crop was the prevalent (60%) cropping system. 
When shown different crops with BMSB damage, 64% were able to relate damage to the crops they grow. Forty 
percent of surveyed farmers indicated BMSB was a major pest on their farm. Fifty-six percent specified that they used 
insecticide to manage BMSB, 40% of those farmers sprayed on a calendar regimen. Fifty-six percent of the farmers 
indicated a 25% loss in profit due to BMSB damage, leading to loss in quantity (32%) and cost of pest control (24%). 
Despite efforts by extension personnel to inform farmers, the need for more training on identification and management 
of BMSB remains a major goal. 
 
233 
Preliminary Trial of Cover Cropping and Weed Control for Organic Rice at UAPB Farm. G.R. Mahato, S. 
Ntamatungiro, S. Singh, M. Pokharel, B. Huang*, Department of Agriculture, University of Arkansas at Pine Bluff, 
Pine Bluff, AR 71601; and A. McClung, Dale Bumper National Rice Research Center, USDA-ARS, Stuttgart, AR 
72160 

A preliminary experiment of cover crop and weed control for organic rice was conducted at UAPB farm. The 
site, selected for organic production, was not used for several years. Winter cover crops, a mixture of crimson clover 
and winter wheat, were planted in October 2015. Soil analysis indicated that the site was nutrient deprived (N-P-K), 
therefore Nature Safe (8-5-5) was applied. Additional Nature Safe (8-5-5) and sulfate of potash (0-0-51) were applied 
in March 2016 due to P & K deficiency in wheat. Cover crop was harvested in April 2016 and biomass was measured. 
Cover crop area produced 47 % more biomass than the fallow area.  Biomass analysis showed nitrogen increase of 15 
lb/ac in the soil of the area that was used for cover crop and fertilizer applied. Little change was observed in other soil 
nutrients or organic matter. Cover crop mixture was terminated one month before organic rice planting. Water seeded 
method was used for weed control in organic rice experiment. Fifteen rice cultivars were water seeded in June 2016, 
but weeds were not controlled by the water seeds method for most of the varieties except for Jasmine 85 and Rondo, 
which showed strong competition with weeds.  However, the weeds were killed by covering with plastic film at 
experiment site. The experiment spot was covered by film for 9 days, and 99% of weeds were killed and the spot 
remained clean through whole growing season. The method of plastic film covering would be recommended to control 
weed for organic rice cultivation next year. 

 
234 
Coupled Heat and Water Transfer in a Highly Weathered Biochar Amended Soil. D. Davis*, Department of 
Biological and Environmental Sciences, Alabama Agricultural and Mechanical University, Normal, AL 35762 

The presence of thermal gradients in soil can cause water to flow in the liquid and vapor phases.  Biochar, a 
product of the pyrolysis process, has been identified as a soil amendment and a potential tool for climate change 
mitigation through the sequestration of carbon in soil.  The application of biochar, a black, low density material, could 
potentially impact heat and water transfer near the soil surface due to changes in the energy balance at the soil surface 
and soil physical properties.  The effect of biochar on soil water redistribution and soil temperature distributions due 
to imposed temperature gradients is a topic that has not been studied.  The objective of this experiment was to compare 
soil water redistribution and temperature distributions for a highly weathered soil, amended with different amounts of 
biochar.  A closed column experiment was performed to evaluate coupled heat and water movement in a non-amended 
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soil and a biochar amended soil.   One soil (fine sandy loam) to which four conditions (non-amended, amended with 
2% biochar, amended with 4% biochar, and amended with 8% biochar) were applied resulted in a total of four 
treatments.  A 125oC m-1 thermal gradient was applied to the soil columns for 28 days.  Soil water content and 
temperature distributions were obtained at various depths within the soil columns.  This experiment allows for 
comparison of the effect of biochar on soil water redistribution in closed soil columns with the same initial conditions 
and similar boundary conditions. 
 
235 
Proteome Analysis of Anthracnose Tolerant and Susceptible Grape Genotypes. D. M. Kambiranda*, R. V. Mula, 
S. M. Basha, and A. Kaplan, Center for Viticulture and Small Fruit Research, Florida A&M University, Tallahassee, 
FL 32317; and J. Nayak and P. Gajjar, College of Agriculture and Food Sciences, Florida A&M University, 
Tallahassee, FL 32307. 

Anthracnose caused by the fungi viz. Elsinoe ampelina is a serious disease in commercially important Florida 
hybrid bunch grape varieties such as Blanc du Bois and Suwannee. However, other hybrid bunch varieties viz. Blue 
Lake and Lake Emerald are tolerant to anthracnose disease. To gain insight into the molecular changes during 
anthracnose disease, high throughput proteome analysis was conducted using shotgun proteome sequencing. Leaf 
samples from anthracnose tolerant Florida hybrid grape, Blue lake and susceptible variety Blanc du bois were collected 
from infected (sprayed with spore suspension of E. ampelina; 1.2x10

6 
spores!) and control plants (sprayed with 

distilled water). Samples were collected from 0-3 days following the inoculation. Proteins were extracted from the 
leaf samples using sucrose-phenol method. Proteins extracted from the leaf samples were purified and separated on 
2-D gel, trypsin digested and submitted to shogun sequencing. The resulting raw data was processed using different 
bioinformatics software's. A total of 1337 proteins were identified in the susceptible variety, Blanc du Bois and 696 
proteins in tolerant cultivar (Blue Lake). Comparative analysis of these data showed increased expression of 
pathogenesis-related CPR) proteins such as luminal binding proteins, ~ 1, 3 glucanases, chitinases, lactoylglutathione 
lyase, peroxiredoxin and peroxidases in tolerant variety Blue lake. Functional analysis of the proteome data has 
provided information on the protein expression pattern of tolerant and susceptible genotypes during Anthracnose 
disease.  
 
236 
Separation and Identification of Capsaicin and Dihydrocapsaicin in Twenty-Six Previously Uncharacterized 
Genotypes of Hot Pepper. G. F. Antonious* Division of Environmental Studies, College of Agriculture, Food 
Science, and Sustainable Systems, Kentucky State University, Frankfort, KY 40601.  

Seeds of twenty-six Capsicum genotypes, selected from the USDA Capsicum germplasm collection to 
represent four hot pepper species, Capsicum annuum L., C. baccatum L., C. chinense Jacq., and C. frutescens, were 
grown under field conditions. At harvest, capsaicin and dihydrocapsaicin in mature fresh fruits were extracted using 
methanol and determined using a gas chromatograph equipped with a nitrogen phosphorus detector (GC/NPD) for 
potential use of selected genotypes in hot pepper breeding and improvement in fruit composition. Analyses of fruit 
crude extracts using mass spectrometry revealed the presence of two molecular ions at m/z 305 and 307 which 
correspond to capsaicin, and dihydrocapsaicin, respectively. These molecular ions have a common benzyl cation 
fragment at m/z 137 that can be used as a fingerprint for monitoring capsaicin and dihtrocapsaicin in pepper fruit 
extracts. Results indicated that plant identification (PI) 6311144 from Capsicum frutescens contained the greatest 
concentration of capsaicin (323 µg g-1 fresh fruit), whereas PI 123474 from Capsicum annuum contained the greatest 
concentrations of dihydrocapcaicin ((205 µg g-1 fresh fruit). Overall, results revealed that PI 631144 contained the 
greatest concentrations of total capsaicin and dihydrocapsaicin (466 µg g-1 fresh fruit). Accordingly, seeds of PI 
631144 might be useful as a parent in pepper hybridizations programs.  
 
237 
Training of MSP Scholars through Experiential Learning in Horticulture. G. Yang*, L. Jackai, and J. Idassi, 
College of Agriculture and Environmental Sciences, North Carolina Agricultural and Technical State University, 
Greensboro, NC 27411. 

Our goal is to train and support five undergraduate scholars in horticulture through rotational, experiential 
learning experiences, on a semester basis, through a USDA Multicultural Scholars Program project for traditionally 
underrepresented ethnic populations. This project is designed to help address the issue that a large percentage of 
traditionally underrepresented groups are not being matriculated in food and agricultural sciences disciplines. Since 
the project’s inception, we have provided financial support and experiential learning experiences to five scholars in 
any given academic year. The scholars have been trained specifically in urban and community food production, 
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rooftop garden, integrated pest management, season extension (greenhouse and high tunnels), forest farming and alley 
cropping, and applied plant biotechnology (tissue culture and micropropagation). Our scholars have really excelled 
and received multiple offers for summer internships and/or research experience opportunities, and job opportunities. 
The scholars have to make a selection that would best fit their interest. The excellence (capabilities of handling the 
academic rigor, extracurricular activities and achieving career goals) of our scholars is  demonstrated by their selection 
as the school’s representatives to attend University Day with the North Carolina Legislature and Executive Branch; 
their participation in and reception of an ELITE (Emerging Leaders Interactive Training and Experience) scholarship; 
and their function as an integral part of the University’s team at the national MANRRS conference, where they won 
the Quiz Bowl; and their action in joining the national horticulture professional society – American Society for 
Horticultural Sciences. 
 
238 
Trait Characterization and Germplasm Development of Edamame and Dual-purpose Specialty Soybeans. G.L. 
Jiang*, M. Kering, S. Ren, Y. Xu, V. W. Temu, and L. K. Rutto, Agricultural Research Station, Virginia State 
University, Petersburg, VA 23806; T. Carter, USDA-ARS Soybean & Nitrogen Fixation Unit, Raleigh, NC 27695; 
and P. Chen, Department of Crop, Soil and Environmental Sciences, University of Arkansas, Fayetteville, AR 72701. 
 Soybean (Glycine max) is grown worldwide for vegetable oil production and for provision of protein meal 
for livestock. Edamame, a vegetable soybean, is grown on a small scale but has a much higher market value than 
general-purpose soybeans. In the United States, however, very few breeding programs focus on edamame and/or 
specialty soybeans. The goal of this research is to genetically characterize important traits of edamame/food-grade 
specialty soybeans and to develop new varieties and/or germplasm of edamame and dual-purpose specialty soybeans. 
Therefore, we will undertake related activities to: (1) characterize the traits of edamame and specialty soybeans by a) 
evaluating agronomic characters and nutritional profiles in edamame and specialty soybeans, and b) identifying the 
critical traits that specialty soybeans must possess to be used for the production of specific products, and c) quantifying 
and evaluating the suitability of non-marketable yield components of edamame for alternative uses as animal feed; 
and (2) identify and develop dual-purpose germplasm lines in soybean by a) analyzing the relationships between the 
traits for edamame use and those for other special food uses, and b) developing classification standards/criteria for 
edamame and specialty soybeans, and c) identifying breeding lines or varieties and developing breeding populations 
usable for both fresh edamame and other specialty soy products. This ongoing project will help address the problems 
and challenges encountered by edamame and/or specialty soybean breeders by generating new knowledge from basic 
research and recommending superior cultivars and/or breeding lines for practical use. 
 
239 
Trialing Triesterified Monosaccharides on the Biocontrol Generalist Predator, Green Lacewing, Chrysoperla 
rufilabris.  H. M. Payne*, Department of Biology, M. W. Fultz, Department of Chemistry, West Virginia State 
University, Institute, WV 25112 and B. E. Liedl. Department of Biology, West Virginia State University, Institute, 
WV 25112. 

Acylglucoses have shown to be effective rate dependent feeding deterrents of potato aphids, green peach 
aphids, tomato fruitworm, beet armyworm, American serpentine leafminer, and silverleaf whitefly. Although their 
effects on small soft body arthropods are well known, very little has been investigated in regards to potential impacts 
on beneficial insects. Beneficial insects are crucial in integrated pest management systems that require a finely 
orchestrated balance of plant and pest treatment interactions. The potential impacts of acylglucoses on the generalist 
predator, Chrysoperla rufilabris, were evaluated utilizing the observation of lethal and sublethal effects via triple 
exposure, single exposure, and behavioral assays at biologically relevant concentrations of 60 μg/cm2. There were no 
significant effects on mortality, developmental time, gender ratios, fertility, fecundity or longevity in triple and single 
exposure assays.  Behavioral assays exhibited no associated repellence or irritability characteristics. Therefore, this 
study demonstrated that acylglucoses did not have any negative effects on C. rufilabris using not only a robust multiple 
route exposure assay but also a behavioral assay. 
 
240 
Orchid breeding for cold tolerance at Kentucky State University. H. Kobayashi*, Land Grant Program, Kentucky 
State University, Frankfort, KY 40601 

Orchid sales have dramatically and steadily increased over the last few decades despite occasional economic 
slowdowns. Orchids are currently the number one floriculture crop in wholesale value, increasing 206% from 1996 to 
2006 according to USDA. Nowadays, consumers can choose from a variety of orchids such as Cattleya, Cymbidium, 
Dendrobium, Oncidium, Phalaenopsis, and even Vanda hybrids, sold at local grocery and hardware stores and garden 
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centers for a reasonable price. Most species used to create these are from tropical regions of Asia and America and 
thus require substantial energy input for optimal growth. There are, however, some epiphytic species that can survive 
in USDA Cold Hardiness Zone 7 and above. One of them is Dendrobium moniliforme that is native to Japan, Korea 
and China. This species has been used in breeding mostly to create miniatures and hybrids that are easier to bloom, 
but not for cold hardiness. While most commercial orchid growers are small and limited resource farmers, traditional 
small farmers may not choose orchids because of high costs associated with their production. Development of orchids 
that can be grown at lower temperatures can reduce energy inputs, and therefore create opportunities for traditional 
limited resource and small farmers that traditionally do not consider orchid production. Additionally, more 
opportunities and possibilities would be available for nurseries and ornamental plant producers in the southern U.S. if 
orchids can be grown outside. In this presentation, major groups of orchids that are considered and developed at 
Kentucky State University will be discussed. 
 
241 
Organic Lettuce Production in a DIY Hydroponic System with Recirculating Compost Tea. H. Y. Johnson*, 
Cooperative Extension, Lincoln University of Missouri, Jefferson City, Missouri 65101 

A successfully organic lettuce production was demonstrated in a DIY hydroponic system with recirculating 
compost tea.  The DIY hydroponic system was made of low cost PVC pipes for economy and efficiency and with 
scaling up capability.  The nutrient source was compost tea, which was made of a mixture of organic materials 
including compost, worm coasting, and peat moss via the Actively Aerated Compost Tea (AACT) brewing system.  
The compost tea supported lettuce growth.   As plant growth, nutrients dynamics, and solution quality were monitored 
throughout the study, compost tea showed to support large and healthy heads of lettuce with bright and attractive color 
development.  The DIY hydroponic system with the use of compost tea as a nutrient source offers an alternative for 
small farmers to grow organic lettuce and other produces.  In addition, the organic fertilizers required as nutrient 
source in this system would promote organic waste reduction and nutrient recycling at farms to further reduce organic 
waste and improve environmental qualities at farms. 
 
242 
Evaluation of the potential of warm-season forages for goats in Southern Louisiana. J. F. Henson*, Y. 
Ghebreiyessus, M. Berhane, C. Adams, E. Runles and S. Gebrelul, Southern University Agricultural Research & 
Extension Center and College of Agriculture, Baton Rouge, LA 70813. 

The purpose of this study is to evaluate the potential of several warm-season herbaceous forb species as 
forage for goats, and possibly cattle and sheep. A Bermudagrass pasture of approximately 4 ha was available for this 
study.  A replicated field experiment was conducted starting spring 2016 at the Southern University Ag. Center 
Experiment Station (30.6oN and 91.2oW) Farm, near Baker, Louisiana.  The experimental design was a RCBD with 2 
replications, two planting dates [26 April and 2 June, 2016], and two planting methods [tillage + seed broadcast, and 
chisel plow + seed broadcast]. These species were alyceclover (Alysicarpus vaginalis), cowpea (Vigna unguiculata), 
buckwheat (Fagopyrum esculentum), American jointvetch (Aeschynomene americana), lablab-bean (Lablab 
purpureus subsp. purpureus), and sunn hemp (Crotalaria juncea). Standard seeding and planting practices were 
followed for each crop.  The recorded rainfall at Baker, LA, as part of the “great flood of 2016” was a record high 
during the 2016 summer growing season. Approximately, 50 inches of rain fell during between 1 April and 1 
September. The moisture in the soils in many plots resulted in water saturation during part of the growing season. 
Establishment was inconsistent for some species and in some plots. So, forage biomass was not measured. Species 
were evaluated by visual ratings and photographs. These evaluations suggest that 3 species: alyceclover, American 
jointvetch and sunn hemp are potentially useful warm-season forages in southern LA. American jointvetch exhibited 
the greatest tolerance of water saturated soil.    
 
243 
A Comparative Assessment of the Response of Two Species of Cucumber Beetles to Visual and Olfactory Cues 
and Prospects for Mass Trapping. J. C. Piñero, Cooperative Research and Extension, Lincoln University of 
Missouri, Jefferson City, MO 65101. 

Spotted (Diabrotica undecimpunctata howardii) and striped (Acalymma vittatum) cucumber beetles 
(Coleoptera: Chrysomelidae) are serious pests of field-grown cucurbits in most areas of the US where these crops are 
grown. This study aimed at quantifying, using a comparative approach, the behavioral response of two cucumber 
beetle species to visual and olfactory cues associated with different trap types. In a first field study, corn rootworm 
(CRW) traps baited with an AgBio lure captured significantly more striped beetles than any other lure. When used in 
combination with yellow sticky cards, the AgBio lure outperformed the other lures except for the Trece TRE3274. A 
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second series of tests revealed that the response of both beetle species to the AgBio lure was positively associated 
with increases in the number of lures used. In the last series of tests that involved color discrimination by the beetles, 
home-made traps constructed using 1-gallon jugs painted yellow outperformed the standard CRW trap. Findings from 
on-farm research indicate that the mass trapping system developed can be implemented to pull beetles away from the 
cash crop, and this system can be used as part of a broader IPM program aimed at managing cucumber beetles.  
 
244 
An Update on the Kentucky State University Blackberry Program. J.D. Lowe*1, K.W. Pomper1, S.B. Crabtree1, 
J.R. Clark2, and J.G. Strang3. 1Cooperative Extension Building, College of Agriculture, Food Science, and Sustainable 
Systems, Kentucky State University, Frankfort, KY 40601. 2Fruit Culture & Breeding, 316 Plant Science Bldg. 
University of Arkansas, Fayetteville, AR 72701. 3Department of Horticulture, N-318 Agricultural Sciences North, 
University of Kentucky, Lexington, KY 40546.   

Interest in blackberry production by Kentucky farmers continues to be on the rise. In Kentucky, blackberry 
fruit are primarily sold at farmers’ markets, community supported agriculture, organic markets, and through U-pick 
systems. For the last 10 years, Kentucky State University has worked with the University of Arkansas Blackberry 
Breeding Program and examined floricane and primocane fruiting blackberry selections for suitability for production 
in Kentucky. Recommendations based on trials were developed for the blackberry selections Prime-Ark® Traveler, 
Prime-Ark® Freedom, Prime-Ark® Black Magic, and Prime-Ark® 45, which were all released by the University of 
Arkansas. Trials continue and in June 2013, a blackberry trial was planted at the KSU Research and Demonstration 
Farm on the certified organic land. The planting contained three replicate blocks each of the selections Natchez® and 
the advanced selection A-2491 T, both floricane fruiting selections from the University of Arkansas. Plants were 
arranged in a completely randomized design, with 3 replicate plots each containing 5 plants of each selection (total of 
15 plants of each selection) in 10 foot plots. This trial was managed using National Organic Program standards. A 
combination of cultivation, hand weeding, and straw mulch was used for weed control.  Drip irrigation was used as 
needed. Ripe fruit were harvested from the plants twice weekly, Tuesday and Friday, from July until August. Harvest 
period, yield, and berry weight were recorded for both selections. Natchez® produced a significantly larger berry than 
A-2491 T, however, the yield was not significantly different between the two selections. 
 
245 
Efforts on improving Small Fruits through integration of conventional and Molecular Breeding Methods. K. 
Melmaiee*, A. Biswas, and B. Bougouneau, Department of Agriculture and Natural Resources, Delaware State 
University, Dover, DE 19901. 

There is a growing demand for berries in recent years and among them blueberries and strawberries are the 
topmost. According to the U.S. Department of Agriculture, blueberry consumption has increased 400% and strawberry 
consumption has increased 60% since 2012. As berries offer numerous health benefits, demand for these fruits is 
increasing. At Delaware State University, we are establishing new plant breeding programs by integrating classical 
and modern techniques to improve these fruit and other specialty crops. We have been acquiring and screening 
germplasm to identify polymorphism among these genotypes. Association mapping will be performed for the novel 
traits utilizing various molecular and biochemical markers. The knowledge gained from these projects will be helpful 
in developing superior varieties in these crops as well as other fruit crops. Several undergraduate and graduate students 
will also be trained through projects.  
 
246 
Greenhouse Study of Direct-Seeded Switchgrass (Pancium virgatum) establishment in Lower Mississippi River 
Soils. L.A. Hodges*, Department of Agriculture, Alcorn State University, Lorman, MS 39096-7500; K. Reddy, 
USDA-ARS Crop Production Systems Research, Stoneville, MS 38776; E. Ford, USDA-ARS Crop Production 
Systems Research, Stoneville, MS 38876. 

As of October 2016, 32.61% of the Southern United States is listed under drought conditions. Current drought 
conditions will adversely impact yields of the traditional regional crops, such as soybean and cotton. A potential 
diversification crop for this region is Switchgrass (Pancium virgatum). Switchgrass 20-30 feet root systems are water 
efficient during drought conditions, increases soil health, and decreases global climate change by increasing soil 
carbon levels. A greenhouse study was conducted to evaluate the ability of three direct-seeded switchgrass varieties 
in two Southern United States Lower Mississippi River Soils. The three targeted switchgrass varieties were: 1) 
Arkansas Grand Prairie, 2) Cave-In-Rock, and 3) Alamo. The two targeted soils were: 1) Tunica Clay (Lowland/Delta) 
and 2) Memphis Silt Loam (Upland/Loess Bluff). The objectives of the study were: 1) to evaluate the ability of three 
switchgrass varieties to produce direct-seeded seedlings in two Southern United States Lower Mississippi River Soils, 
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2) to evaluate the effect of soil type upon the establishment of three switchgrass variety direct-seeded transplants; and 
3) to evaluate the effect of light intensity and environmental air temperature upon the morphological development of 
direct-seeded seedling in three switchgrass varieties. Overall, temperature and soil type influence the morphological 
development in all varieties of direct-seeded switchgrass production. All varieties displayed the ability to establish 
upon Lower Mississippi River soils. 
 
247 
Ecological and Management Implications of the Brown Marmorated Stink Bug invasion of Southern Peas in 
Two Zones of North Carolina. L. E. N. Jackai*, B. N. Dingha, R. Vorsah and H. Zhou, Department of Natural 
Resources and Environmental Design, North Carolina Agricultural and Technical State University, 1601 East Market 
Street, Greensboro, NC 27411. R. Garner, USDA NRCS, Greensboro East National Technology Support Center 2901 
E. Lee Street, Suite 2100, Greensboro, NC 27401 
 The cowpea, Vigna unguiculata ([L.] Walp.), is attacked by a predictable suite of pod-suckers: the green 
stink bug, the leaf-footed bug, the tarnished plant bug and the brown marmorated stink bug (BMSB), among others 
that damage fresh pods and seeds. These insects substantially reduce the yield of cowpea; the arrival of the new, 
invasive BMSB (Halyomorpha halys) in North Carolina further jeopardizes the state’s potential for increased cowpea 
production. We conducted a study at two different N.C. ecological zones, Piedmont (Greensboro) and Coastal Plains 
(Goldsboro), to evaluate responses of 48 cowpeas to pest incidence, composition and severity as a springboard for 
developing location-specific management approaches for cowpea growers. No insecticides were applied. Plots were 
2-3 row plots, 4 linear meters, replicated 4 times. Bug counts were made weekly or bi-weekly.  Results show distinct 
location-driven differences in pest composition, incidence and intensity. In Greensboro, BMSBs were dominant (5.5 
bugs/plant) cf. compared to only 0.13 bugs/plant in Goldsboro. Damage to pods and seeds was remarkable. In 
Greensboro, fresh pods: 34/48 varieties had >51% damage; fresh seeds 31/48 varieties had >50%. Bug populations 
and associated damage observed in Greensboro cowpeas were unprecedented (common numerical action threshold is 
2 bugs/plant). This is of economic significance because most small growers produce cowpeas for the fresh market. 
Pod damage by the cowpea curculio (Chalcodermus aeneus Boh.), another important cowpea pest, was greater (range 
16–62%) in Goldsboro (cf. Greensboro, 0.93 – 21%). These findings will help us develop location-appropriate 
management programs targeting the current and potential uses of the cowpea. 
 
248 
In Vitro Regeneration and Genetic Transformation of Common Bean (Phaseolus vulgaris). M. Subramani*, V. 
Ayyappan, Molecular Genetics and EpiGenomics Laboratory, College of Agriculture and Related Sciences, Delaware 
State University, Dover, DE 19901; M. Manoharan, Graduate Programm Coordinator, Department of Agriculture, 144 
Woodard Hall, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; V. Kalavacharla, Director, Center for 
Integrated Biological & Environmental Research (CIBER), Delaware State University, Dover, DE 19901. 

The common bean (Phaseolus vulgaris) is an economically important grain legume and is a major source of 
protein and essential nutrient for direct human consumption in the world. Despite several efforts to increase yield, this 
crop suffers from major diseases and abiotic stresses, which ultimately affect crop yield. Besides breeding techniques, 
strategies have been made to obtain improved bean varieties through genetic transformation. In cases of bean, tissue 
culture is important and prerequisite in plant transformation procedures. In addition, in vitro culture is an ideal tool 
for recovery and germplasm conservation. However, development of a reproducible in vitro culture system from 
Phaseolus genus still remains a major challenge since most of the species are recalcitrant for regeneration. Past 
research shows that genotype and plant growth regulators have great effects on common bean regeneration. In the 
present study, attempts are made to develop efficient tissue culture and transformation system for common bean 
varieties domesticated in Central and South America. Meristem explants from one week old seedlings were used as 
starting material and plant growth regulators such as BAP (6-Benzylaminopurine)  10mg/l and TDZ (Thidiazuron) 
(0.5mg/l) was amended in tissue culture medium for the direct regeneration. Agrobacterium strain harboring 
pCAMBIA1304 binary vector will be used for gene transformation. Transformed plants will be screened against 
selectable marker Hygromycin and reporter markers GUS (β-glucuronidase)/GFP (Green fluorescent protein). This is 
the preliminary study concerning common bean genetic transformation and it will be used to assist follow-up research 
for CRISPR/CAS9 based genome editing in common bean.   
 
 
 
 
 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjSldu4_KPQAhWGLyYKHSN9BRkQFggbMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2F6-Benzylaminopurine&usg=AFQjCNFsUhb69WCLABA10HkaXg2Dxbi5EQ&bvm=bv.138493631,d.eWE
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiK_ZvG_KPQAhXB7yYKHbyrATIQFggbMAA&url=http%3A%2F%2Fwww.plantmedia.com%2Fproductinfo%2F3_43_288_691%2F118475%2FThidiazuron-TDZ.html&usg=AFQjCNHO2e8IigeCWTpa84F58u_QHmKi5w&bvm=bv.138493631,d.eWE
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249 
Varietal and Seasonal Variations in the Stilbene Content of Muscadine Grapes. S. M. Basha*, D. M. Kambiranda, 
R. V. Mula, and A. Kaplan, Center for Viticulture and Small Fruit Research, Florida A&M University, Tallahassee, 
FL 32317; and J. Nayak and P. Gajjar, College of Agriculture and Food Sciences, Florida A&M University, 
Tallahassee, FL 32307. 

Functional foods enriched with phytochemicals and antioxidative properties are a potential source of health 
benefits. Grapes are naturally rich in phytochemicals and stilbenoids and are consumed worldwide as wine and other 
products. In the southeastern United States, Vitis species viz., Muscadine grapes are among the popular genotypes 
used in wine making and as table varieties. In this study, 42 genetically diverse muscadine genotypes were screened 
for three consecutive seasons to monitor the accumulation pattern of stilbene content. HPLC analysis of ripe berries 
showed major pharmacologically active products piceid, resveratrol, €-viniferin and pterostilbene. The most 
prominent stilbenoid present in the muscadine genotypes was piceid followed by resveratrol and €-viniferin 
respectively. Statistical analysis of three-year data (2013, 2014, and 2015) revealed seasonal variation among a 
different stilbenes and genotypes studied. Our data also revealed wide variation in the purple and bronze table and 
wine type muscadine grapes. Real-Time PCR based genetic diversity analyses of Muscadine genotypes confirmed 
higher gene expression of phenylpropanoid pathway genes in stilbene rich muscadine genotypes. The studies have 
identified genotypes producing higher stilbenes that can be used by grape growers to produce muscadine grapes with 
high nutraceutical value.  
 
250 
High-Throughput Sequencing Technologies to Profile DNA Methylation in AP13 and VS16 Switchgrass 
(Panicum virgatum). M. C. Dworkin*, Molecular Genetics & EpiGenomics Laboratory, Department of Agriculture 
and Natural Resources, Delaware State University, Dover, Delaware, 19901; S. Xie, Bioinformatics Core, Purdue 
University, West Lafayette, IN, 47907; M. Saha, Samuel Roberts Noble Foundation Inc., Ardmore, Oklahoma, 73401; 
J. Thimmapuram, Director of the Bioinformatics Core, Purdue University, West Lafayette, IN, 47907; and V. 
Kalavacharla, Director of the Center for Integrated Biological and Environmental Research (CIBER) and  Molecular 
Genetics & EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State University, 
Dover, Delaware, 19901. 

Switchgrass (Panicum virgatum) has been targeted as a bioenergy crop since the 1990s. Switchgrass 
possesses several qualities that make it a desirable bioenergy crop; including, high biomass yield from low nutrient 
input, high water use efficiency, and broad adaptability. The two major ecotypes of switchgrass are lowland, typically 
tetraploid (2n = 4x = 36) and upland, typically octaploid (2n = 8x = 72). This study compares AP13 (lowland ecotype) 
and VS16 (upland ecotype), both of which are tetraploid. The methylomes were profiled using genome-wide 
methylated DNA immunoprecipitation-sequencing (MeDIP-Seq) and whole genome bisulfite-sequencing (BS-Seq). 
The generated reads were mapped to the unpublished genome, assembled from AP13 in 18 scaffolds (Phytozome 
V2.1). In these scaffolds 1,505.2 Mb of sequence has been localized, with another 184.3 Mb of sequence that is not 
localized (totaling ~1,689.6 Mb). The two methodologies were used, as MeDIP-Seq surveys overall differences 
between the genomes, and BS-Seq gives specific methylation statuses of individual cytosines.   
Genome annotation and assembly provide resources for the breeding of biotic and abiotic stress-resistant/tolerant 
plants. Response to stresses is correlated with altering gene expression, which is regulated by transcription factors and 
also epigenetic factors. Transposable elements (TEs) play an important role in the evolution of plants and adaptation 
to stressful environments. TEs are often found to be heavily methylated in heterochromatic regions. Plants have 
comparatively higher instances of CHG and CHH (non-CG) methylation other eukaryotes, which traditionally 
exclusively have CG methylation, or CG with very low non-CG methylation. 
 
251 
Genome-wide divergence and linkage disequilibrium analyses for Capsicum baccatum revealed by genome-
anchored single nucleotide polymorphisms. P. Nimmakayala*, V. L. Abburi, T. Saminathan, A. Almeida, B. 
Davenport, J. Davidson, C.V. Reddy, G. Hankins, U.K. Reddy, Gus R. Douglass Institute and Department of Biology, 
West Virginia State University, Institute, WV-25112, USA; A. EbertGenetic Resources and Seed Unit, AVRDC-The 
World Vegetable Center, Shanhua, Tainan, 74199, Taiwan; D. Choi, Department of Plant Science, Plant Genomics 
and Breeding Institute, College of Agriculture and Life Sciences, Seoul National University, Seoul 151-321, Republic 
of Korea; J. Stommel, Genetic Improvement of Fruits and Vegetables Laboratory (USDA, ARS), Beltsville, MD-
20705 

Principal component analysis (PCA) with 36,621 polymorphic genome-anchored single nucleotide 
polymorphisms (SNPs) identified collectively for Capsicum annuum and Capsicum baccatum was used to characterize 
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population structure and species domestication of these 2 important incompatible cultivated pepper species. Estimated 
mean nucleotide diversity (π) and Tajima’s D across various chromosomes revealed biased distribution toward 
negative values on all chromosomes (except for chromosome 4) in cultivated C. baccatum, indicating a population 
bottleneck during domestication of C. baccatum. In contrast, C. annuum chromosomes showed positive π and Tajima’s 
D on all chromosomes except chromosome 8, which may be because of domestication at multiple sites contributing 
to wider genetic diversity. For C. baccatum, 13,129 SNPs were available, with minor allele frequency (MAF) ≥0.05; 
PCA of the SNPs revealed 283 C. baccatum accessions grouped into 3 distinct clusters, for strong population structure. 
The fixation index (FST) between domesticated C. annuum and C. baccatum was 0.78, which indicates genome-wide 
divergence. We conducted extensive linkage disequilibrium (LD) analysis of C. baccatum var. pendulum cultivars on 
all adjacent SNP pairs within a chromosome to identify regions of high and low LD interspersed with a genome-wide 
average LD block size of 99.1 kb. Genome-wide association study of peduncle length, a trait that differentiates wild 
and domesticated C. baccatum types, revealed 36 significantly associated genome-wide SNPs.  Population structure, 
identity by state (IBS) and LD patterns across the genome will be of potential use for future genome-wide association 
study of economically important traits in C. baccatum peppers. 
 
252 
Identification and Differential Expression of Drought and Heat Responsive Genes in Switchgrass. R. K. 
Hayford*, V. Ayyappan, Molecular Genetics and EpiGenomics Laboratory, Department of Agriculture and Natural 
Resources, Delaware State University Dover, DE 19901;; M.C. Saha, Forage Improvement Division, The Samuel 
Roberts Noble Foundation, Ardmore, OK 73401;  D. Serba, Forage Improvement Division, The Samuel Roberts Noble 
Foundation, Ardmore, OK 73401; J. Thimmapuram, K. P. Bhide Bioinformatics Core, Purdue University, West 
Lafayette, IN 47907;  V. Kalavacharla, Molecular Genetics and EpiGenomics Laboratory, Department of Agriculture 
and Natural Resources, Delaware State University Dover, DE 19901 and Center for Integrated Biological and 
Environmental Research, Delaware State University, Dover DE, 19901. 

Switchgrass (Panicum virgatum L.) is an important bioenergy crop due to its use for ethanol production and 
in livestock feed. Switchgrass grows rapidly, is adapted to marginal lands, and requires a nominal amount of water 
and nutrients for its sustainability. Abiotic stress factors such as drought and heat, affect plant growth and development 
which, in severe cases, cause plant death. Plants have developed various mechanisms to respond to these 
environmental changes and understanding the molecular mechanisms of plants during these stresses will help in the 
identification of possible genes for crop improvement. Our goal is to identify and validate genes that are critical for 
tolerating abiotic stresses in switchgrass. The switchgrass cultivar AP13 was exposed to drought and a combination 
of drought and heat conditions. Total RNA from control, drought, and drought and heat samples were used for 
transcriptome analysis. Meanwhile, known transcription factors and genes responsive to drought and heat stresses 
were used to test the samples before the transcriptome analysis. We observed differential expression of NOD-26, 
RAB18 and HSP20 selected at random by conducting reverse transcriptase PCR (RT-PCR). Quantitative real time 
PCR (qPCR) would be conducted to confirm and validate the transcripts from the transcriptome analysis. To our 
knowledge, this research is the first to provide a comprehensive understanding of the switchgrass transcriptome under 
drought and combined drought and heat conditions.  
 
253 
Effects of Bio-Fertilization on Industrial Hemp Production Biomass, Grain Yield and Enzyme Analysis. R. 
Johnson*, K.W. Pomper, S.T. Lucas, G. Antonious, J. Lowe, S. Crabtree, College of Agriculture, Food Science, and 
Sustainable Systems, Kentucky State University, Frankfort, KY 40601; S. Borst, and C. Jacobson, Alltech Crop 
Science, Catnip Hill Pike, Nicholasville, KY 40356. 

Optimizing production systems for industrial hemp (Cannabis sativa L.) has been a research focus in 
Kentucky since the initiation of a statewide research pilot project in 2014.  Objectives of this research were to examine 
effects of several bio-fertilization products (Soil-Set®, Grain-Set®, Liqui-Plex® Bonder WP, Crop-Set®   and Soil-Set® 
+ Grain-Set®; Alltech Crop Science, Nicholasville, KY) on hemp biomass, grain yields and soil enzymes.  Three trials 
were conducted to determine effects. Trial one was conducted in 2015, in 18 plots using a randomized complete block 
design with four blocks. The treatments were: 1) variety (Finola or Futura 75); 2) control (untreated); 3) Soil-
Set® applied at 16 oz/ac at seeding; 4) Grain-Set® applied at 8 oz/ac at vegetative stage; 5) Soil-Set® plus Grain-
Set® applied as in 3 and 4, and 6) Soil-Set® applied at 32 oz/ac.  The second and third trials were conducted in 2016, 
where hemp (Fedora 17) was grown in plots in two randomized complete block trials.  Trial two consisted of 8 plots 
across 4 blocks where the treatments were 1) Soil Set® (16 oz/ac soil application at seeding) + Grain Set® (8 oz/ac 
foliar application during vegetative stage); 2) control. Trial three consisted of 9 plots across 3 blocks where the 
treatments were 3) Soil Set® at 16 oz/ac at seeding; 4) Liqui-Plex® Bonder WP at 16 oz/ac at seeding; and 5) 
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control. Results indicate that the Soil-Set® + Grain-Set® treatment and Soil-Set® treatment may have potential as 
successful products for use on hemp.  
 
254 
Charactering High Tunnel and Low Tunnel Microclimates in North Carolina. S. Gu*, J. E. Beck and J. E. Kimes. 
Cooperative Extension Program, North Carolina Agricultural and Technical State University. Greensboro, NC 27410.  

High tunnels and low tunnels are profitable season-extension tools for small farmers. The objective of this 
project was to characterize high tunnel and low-tunnel microclimates in zones 7 and 8 of North Carolina. Spectrum® 
data loggers were placed in high tunnels located in Greensboro (zone 7) and Goldsboro (zone 8) in 2014 and 2015, 
and were placed in low tunnels in Greensboro in 2015. Air temperature and humidity, soil temperature and moisture, 
leaf wetness, solar radiation and photosynthetically active radiation (PAR) were measured every 30 minutes in 
vegetable and strawberry high tunnels. The high tunnels had two layers of 6-ml polyethylene films in Goldsboro and 
one layer in Greensboro. Results indicate that a protection of two hardiness zones was true in strawberry tunnels with 
row covers, and a protection of one zone occurred without row covers in the vegetable tunnels. High tunnels delayed 
the last spring or the first fall frost by 3 to 4 weeks. Growing degree days at 50°F was 46 percent higher in tunnels. 
Soil temperatures rarely went below 40°F in high tunnels. A single-layer plastic lowered solar radiation and PAR by 
28 and 37 percent, and 2-layer plastic reduced them by 50 percent. Air humidity was higher in high tunnels, but leaf 
wetness was generally lower, although row covers touching leaves increased leaf wetness significantly. Data also 
indicate that it is an additional protection against low temperatures when low tunnels were installed inside a high 
tunnel. This protection only resulted in more canopy growth, not increased yield.  
 
255 
Performance of Ten Strawberry Cultivars in Organically Managed High Tunnels in North Carolina. S. Gu*, J. 
E. Beck and J. E. Kimes. Cooperative Extension Program, North Carolina Agricultural and Technical State University. 
Greensboro, NC 27410.  

High-tunnel strawberry (Fragaria x ananassa) production for extended seasons has great economical 
potential for small farmers. However, information on cultivars suitable for high tunnels is rather limited. In 2014-
2015, eight June-bearing cultivars: Florida Radiance, Benicia, Camarosa, Camino Real, Chandler, Strawberry 
Festival, Sweet Charlie and Winterstar, and two day-neutral cultivars, San Andreas and Albion, were evaluated for 
yield performance, fruit quality and vegetative growth in organically managed high tunnels at two locations in North 
Carolina. Significant cultivar differences in whole-season yield were observed at the Greensboro location, but not at 
the Goldsboro location. Florida Radiance had the highest marketable and total yields, followed by Winterstar and 
Chandler at Greensboro, while Benicia, Winterstar and Chandler were the top producing cultivars at Goldsboro. 
Harvest of day-neutral cultivars San Andreas and Albion started in November. The peak harvest occurred in April for 
all evaluated cultivars. At the end of the season, Albion had smaller-size canopies than other cultivars. It also 
developed the fewest number of branch-crowns and less aboveground biomass. Total soluble solids contents in April 
were lower than that observed in early and late seasons for all cultivars. Benicia produced the largest strawberries in 
the early season, but its fruit weight was reduced as the season progressed. Severe frost events occurred on February 
18-20 that caused 61.5 and 32.2 percent damage of open blossoms at Greensboro and Goldsboro, respectively. The 
recommended cultivars based on this one-year study are Florida Radiance, Benicia, Camino Real for the June-bearing 
type, and Albion and San Andrea for day-neutral type. 
 
256 
Analyzing the Role of High Pro-Inflammatory Diets and Childhood Obesity in the Risk of Adult Carcinogenesis 
in South Carolinian Children. A. Knowell*, and S. Brown*, Department of Biological and Physical Sciences, South 
Carolina State University, Orangeburg, SC 29117. 

One of the most serious public health challenges of the 21st century in the United States is the growing crisis 
of childhood obesity. In the U.S., 1/3 of all children are considered overweight or obese.  This increase in the number 
of overweight/obese children could be caused by several factors including nutrition and certain social determinants. 
Households that do not have access to healthy, nutritious foods are significantly more likely to be obese earlier in life 
than other children. Areas of South Carolina, such as the I-95 Corridor, have a long history of being under-developed 
which contribute to numerous problems such as obesity, poverty and sub-par health care. Obesity in children can lead 
to health complications such as diabetes, high blood pressure, high cholesterol, chronic inflammation and cancer. 
Therefore, eliminating or reducing preventable risk factors such as unhealthy nutrition and childhood obesity could 
have important implications for reducing clinical manifestations of adult cancer outcomes. We have enrolled South 
Carolinian children from varying degrees of rurality to determine if obesity and/or high-fat pro-inflammatory diets 
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contribute to increased levels of pro-inflammatory markers. Subjects will be randomized into obese and non-obese 
groups based on BMI guidelines. The transcriptional levels of pro-inflammatory genes will be measured by 
quantitative Real-time polymerase chain reaction. Reducing childhood obesity, pro-inflammatory diets, increasing 
physical activity and access to healthy foods are beneficial in the reduction of cancer risk and will serve as preventive 
measures for early-stage onset of adult cancers.  
 
257 
Ozone as a Potential Fumigant to Control Various Life Stages of Stored Product Insects. B. Amoah* and R. 
Mahroof, Department of Biological and Physical Sciences, South Carolina State University, Orangeburg, SC 29117. 

Stored product insects cause significant damage to stored grain, grain-based products, tobacco products, and 
other durable commodities. Fumigation with phosphine is the commonly used control method. However, insects are 
developing resistance to conventional fumigants, hence, the need for research into alternatives. Ozone gas kills insects 
and degrades rapidly to oxygen making it a good, environmentally safe potential alternative. The objective of the study 
was to identify minimal exposure time and ozone concentration needed to attain 100% control. In this study, the 
various life stages of some insects classified as external feeders were exposed to ozone concentrations between 100 - 
400 ppm at 50 ppm increments for one hour. Eggs, kernels with immature stages, and adults of some internal feeders 
placed at 5 cm, 15 cm or 25 cm depth within wheat mass in 10 cm diameter 30 cm high PVC pipes were exposed to 
ozone at 200 ppm for different durations. Adult mortality was recorded at 0, 24 and 48 h, egg hatch was recorded up 
to day 10, and immature stages were observed till adult emergence. Of all the life stages of the different insect species, 
eggs were the most resistant to ozone. For the internal feeders, insects at the 5 cm depth were the most susceptible 
while those at the 25 cm depth were least susceptible. Future studies aim to determine ozone concentration-time 
products needed to achieve 100% mortality of all stages of the insects. 
 
258 
Inhibition of Patulin-induced Cytoxicity and Induction of PUMA and Bid Mediated Cell Damage in HepG2 
Human Liver Hepatoma Cells by Lactobacillus rhamnosus GG.  B.D. Karlton-Senaye*, R. Bansode, and L. L. 
Williams, North Carolina Agricultural and Technical State University, Center for Excellence in Post Harvest 
Technologies, Kannapolis, NC, 28080. 

The therapeutic effects of probiotic treatment in liver disease have been studied in-vitro and in-vivo. Patulin, 
a mycotoxin, which is a major contaminant in apple juices, has contributed immensely to the occurrence of liver 
diseases. Previous studies have demonstrated that probiotic therapy reduces patulin levels in aqueous media. In this 
study, we investigated the effects of a probiotic microorganism on patulin toxicity in human hepatoma HepG2 cells 
and established the protective effect of Lactobacillus rhamnosus GG as mediated by induction of PUMA and BID in 
response to patulin cytoxicity. After 24 hours of patulin treatment followed by 24 hours of treatment with 
Lactobacillus rhamnosus (LGG), cell proliferation decreased with increasing patulin dosage cytoxicity in samples 
without LGG pretreatment, whereas with increasing concentrations of patulin, cells were relatively rescued in LGG 
treated samples. However, the expression of PUMA, a pro-apoptotic gene increased by 20% in Lactobacillus 
rhamnosus GG treated HepG2 cells compared to the controls at 10 µM patulin exposure. Contrastingly, the expression 
of BID decreased by 26% in treatment compared to the control. Our results showed that Lactobacillus rhamnosus GG 
could potentially inhibit patulin-induced toxicity in HepG2 cells. We further established that the protective effect of 
Lactobacillus rhamnosus was mediated by inhibition of BID. Our findings suggest that Lactobacillus rhamnosus GG 
could potentially serve as a therapy to enhance the treatment of liver disease caused by patulin. 
 
259 
Knowledge of and Attitude Toward Asian Carp Among Kentucky Consumers. C. Butler*, L. Huang, and C. 
Wang, College of Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY 
40601. 

Bighead and silver carp, commonly called Asian carp, are non-native fish that have negatively impacted 
North American waters including Kentucky rivers and lakes. Harvesting Asian carp for human consumption has been 
proposed as one of the tools to reduce or eliminate Asian carp from Kentucky waters. The objective of this project 
was to determine the knowledge of and attitude toward Asian carp among Kentucky consumers. Visitors to the 2016 
Kentucky State Fair were recruited to fill out a questionnaire before they were given a free analysis of their body 
composition (body fat %) with a Tanita TBF-521 body composition analyzer. Among the 80 participants, 68% were 
female and 32% were male; 70% were Caucasian, 5% were African Americans, and 25% were Asian Americans.  Over 
75% of those surveyed had not seen or eaten any Asian carp. People cited taste, safety and bones in the meat for their 
decision whether to eat or not to eat Asian carp. Slightly over 50% of the subjects would eat products made from 
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deboned Asian carp. Only 5% of them would like to see Asian carp removed from American waters, whereas their 
opinion was equally divided on whether American farmers should raise Asian carp. These results suggest that the 
majority of Kentucky consumers are not familiar with Asian carp, in general. Potential opportunities exist for 
marketing products made from deboned Asian carp meat. 
 
260 
Bacteria Resistant to Antimicrobials Exist Closer to You Than You Think.  C. Kim*, Agricultural Research 
Station; A. Torres, Department of Biology, Virginia State University, Petersburg, VA 23806. 

Due to the extensive use of antimicrobial agents in human and agricultural practices, antimicrobial-resistant 
(AMR) bacteria have become a critical worldwide health issue. This study evaluated the prevalence of antimicrobial 
resistance in E. coli, Salmonella, and Campylobacter isolates obtained from animal and food samples between 2007 
and 2013. A total of 265 bacterial isolates, 66 E. coli, 121 Salmonella, and 78 Campylobacter, were tested using the 
Kirby-Bauer disc diffusion method for susceptibility (resistant, intermediate resistance, or susceptible) to 12 
antimicrobials representing nine different categories. Tetracycline (TCY) resistance was highest among E. coli and 
Salmonella isolates (62.1% and 13.2%, respectively), while trimethoprim-sulfamethoxazole (SXT) resistance was 
highest among Campylobacter isolates (58.3%). Eighty-three percent of E. coli, 31% of Salmonella, and 94% of 
Campylobacter isolates were found to be resistant to at least one of the antimicrobials tested in this study. 
Approximately 19.7% of E. coli, 5.0% of Salmonella and 23.1% of Campylobacter isolates exhibited multi-drug 
resistance (MDR). One strain of Salmonella demonstrated resistance to eight antimicrobials. In addition, two 
Camyplobacter isolates demonstrated resistance or intermediate resistance to 10 antimicrobials, but were susceptible 
to TCY only. These findings clearly demonstrate different patterns of resistance among bacterial species and strains 
that are present in our environment, further emphasizing the need for judicious and careful use of antimicrobials in 
human and agricultural practices to help reduce future manifestations of MDR bacteria in food-borne illnesses. 
 
261 
Combining Student Learning, Lifestyle and Research in Human Sciences. C. Catchings*, Department of Human 
Sciences, Alcorn State University, Lorman, MS 39096. 
 The present research is an innovative pedagogical application utilizing student assignments as a determinant 
of current and/or future behavior and health risk.  It is understood that the health of our nation depends upon our youth 
and young adults. However, the questions are: how are we and do we address the issues of lifestyle and future health 
risk of our college students? The researcher combines classroom lessons with dietary, health, wellness and research. 
This allows for the assessments of a young adult population. The information gained can aid in defining the health 
status of our future nation. Students enrolled in the interdisciplinary courses Health & Wellness and Introduction to 
Nutrition are required to complete a major project. The project consists of a series of assignments designed to: 1) 
define the perceived nutritional, wellness and health habits; 2) assess and analyze current intake and activity practices, 
and 3) compare the perceived and actual intakes and habits. The pedagogical application produces quantitative and 
qualitative data. The key benefit expressed by students was their unawareness of poor nutritional intakes and habits.  
Half of the students had weight categorized as overweight or obese. Students with intakes of <1000 calorie 
(KCAL)/day was 26.8% and 47.9% had saturated fat intakes of > 10% of total KCAL.  Poor intakes of antioxidants 
nutrients were also prevalent among the students. It is expected that the combined pedagogical application aids in 
identifying areas of potential campus interventions and research to protect and improve the health and awareness of 
our next generation. 
 
262 
The Kissing Bug Comes to Tuskegee: Trypanosoma cruzi Presence in Anasa tristis. A.D. Alexander*, Department 
of Agricultural and Environmental Sciences, Department of Biology, Department of Pathobiology, Tuskegee 
University, Tuskegee, AL 36088. 

Anasa tristis, the common squash bug, is a frequent pest in the southeastern United States, causing millions 
of dollars in lost revenue each year.  This pest overwinters, returning in huge numbers each spring.  The female Anasa 
tristis bug can lay up to 300 eggs a day, which, after hatching as nymphs, can overwhelm squash, pumpkins, 
watermelons and other plants in 24-48 hours.  The squash bug is not known to be pathogenic to humans but carries 
trypanosomes as part of its commensal flora.  The squash bug can also co-habitat with other parasites and potentially 
acquire pathogenic trypanosomes and other endoparasites via copraphagy. Trypanosoma cruzi, also known as the 
kissing bug, has been reported in Alabama in sylvatic cycles since 1958 and is on the list of emerging parasites of 
concern to the CDC.  This trypanosome is the causative agent of Chagas Disease, a largely incurable parasitic infection 
that is normally endemic to Central and South America.  Since 1998, autochthonous T. cruzi infections have been on 
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the rise in the US.  We tested more than 200 squash bugs, collected from yellow straight squash, yellow crookneck 
squash, and zucchini squash plants.  The midgut contents were isolated, placed in preservative, and subjected to T. 
cruzi-specific PCR.  Five-to-ten percent of the samples tested positive for T. cruzi DNA.  Mammalian cell cultures 
were then used to characterize the infection efficiency, replicative potential, pathology and in vivo infectivity of the 
resulting trypomastigotes.  We report here a novel, and potentially life-threatening disease vector. 
 
263 
An Analysis of the Impacts of the U.S. –E.U. Transatlantic Trade and Investment Partnership on South 
Carolina Farm Exports with a Comparison the South East. D. Karemera*, K. Rose, and B. Haynes, Department 
of Accounting, Agribusiness & Economics, School of Business, South Carolina State University, Orangeburg, SC 
29117. 

This study estimates the potential impacts of the EU and U.S Transatlantic Trade and Investment Partnership 
(TTIP) on South Carolina agricultural exports and trade. A generalized dynamic gravity model of international 
agricultural trade is specified and used to compute the amount of farm trade expansion arising from the Partnership. 
A novel system of dynamic gravity models of state trade and the probit equations are specified and estimated using 
the generalized methods of moment estimators to account for any missing trade flows. Quarterly South Carolina farm 
exports to the EU and the rest of the individual world countries from 1996 to 2015 are collected and classified into 
three categories:  total farm exports, vegetables exports and selected individual crops including potatoes, tomatoes, 
beans, wheat, and melons. Three types of regression systems are estimated.  The amount of S.C. trade benefits 
attributable to TTIP is evaluated using elasticities from the dynamic gravity models and the Sapir method.  While 
results vary by crop and estimation methods, the preliminary findings reveal evidence of significant trade expansion 
arising from the Partnership. The early findings suggest the elimination of all tariff barriers alone under a TTIP would 
increase S.C. exports by about 20% relative to the 2015 export levels. 
 
264 
A Preliminary Study to Preventing Noise Induced Hearing Loss Among Farmers and Agricultural Workers in 
Rural America. D. Bush*, K. Rufus, and E. Thomas, Department of Health Sciences, Speech Pathology and 
Audiology, South Carolina State University, Orangeburg, SC 29117; R. Lemmon, Columbia College, Columbia, SC 
29203.  
According to the National Institute of Deafness and other Communication Disorders, more than 20 million Americans 
(all ages) are exposed to hazardous sound (noise) levels on a regular basis.  Historically, noise exposure has been 
considered an occupational hazard to hearing health of farmers and other agricultural workers.  Research pertaining 
to the contribution of noise exposure in farmers is limited; however, there are numerous hearing conservation programs 
among manufacturing workers.  Participants were recruited through university faculty, community engagement, 
conducted presentations, professional newsletters, local newspaper and 1890 Extension.  Surveys were administered 
regarding the use of hearing protection devices.  Hearing levels were measured with a clinical audiometer.  Noise 
levels of farming equipment were measured using a sound level meter.  This study aims to: 1. add to the body of 
knowledge related to noise induced hearing loss in farmers and agricultural workers; 2. build a mobile audiological 
testing unit; and 3. provide educational support to S.C. farmers and agricultural workers to change their practices and 
attitudes.  
 
265 
Fruit and Vegetable Smoothie Preferences in Rural Community of Southwest Mississippi. E. Ezekwe*, 
Department of Human Sciences, Alcorn State University, Lorman, MS 39096; F. Mrema, Department of Agriculture, 
Alcorn State University MS 39096; M. Ezekwe, Department of Agriculture, Alcorn State University, Lorman, MS 
39096; and  K. Johnson, Department of Human Sciences, Alcorn State University, Lorman, MS 39096.  

Strong epidemiological evidence suggests that the USDA daily recommendation of 2 1/2 cups of vegetables 
and two cups of fruit per day are not met with the current dietary intake of most Americans. The aim of the study was 
to determine the rate of acceptance of fruits and vegetables in the form of a smoothie in a rural population of Southwest 
Mississippi. The objectives were: 1) Evaluate the knowledge base of the participants on the current USDA dietary 
guidelines; 2) Investigate the differences based on socio–demographic factors; and 3) Identify the barriers to intake of 
fruits and vegetables among the sample population. Using questionnaire, 139 participants were recruited from health 
fairs, state fair and agricultural field day to assess accessibility, expectancy, self-efficacy, preference, and knowledge 
of current USDA dietary guidelines for fruit and vegetable smoothie. Age, sex, race, and barriers to fruit and vegetable 
consumptions were analyzed. The results showed that 81% (n=112) of the respondents rated the smoothie very good 
to excellent.  Less than 40% of whites and African Americans consumed the daily recommended servings of fruits 
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and vegetables. Money, availability, and time of preparation were identified as the greatest barriers to consumption of 
fruits and vegetables among the sample population. This study suggests that increased acceptability of fruits and 
vegetables might be influenced by the preparation method. Combination of the right fruits and vegetables in smoothie 
preparation as well as educational initiatives could improve increased consumption of fruits and vegetables among 
rural underserved communities of Southwest Mississippi. 
 
266 
Effect of Whey Protein and Resistant Starch on Body Weight.  F. Malekian*, Southern University Agricultural 
Research and Extension Center, Baton Rouge LA, 70813. 

Obesity is a very serious health problem globally, nationally and in Louisiana. The obesity rate is higher in 
African Americans, especially in women, being overweight or obese (79.8%) compared to non-Hispanic whites 
(57.9%). Therefore, this study was designed to test the impact of dietary whey protein (WP) and resistant starch (RS) 
shakes/smoothies on reduction of body fat via increased satiety and increased energy expenditure in African 
Americans.  Twenty-eight males and females, aged 21-43 years old were randomly divided into two groups.  For a 
period of 24-weeks, the treatment group consumed WP and RS shakes/smoothies for breakfast and received nutritional 
education. For the same period, the control group consumed the same shake/smoothies but with starch powder and 
received nutritional education. The data was analyzed using SAS version 9.3. At the end of the 24-week study, the 
treatment group lost a mean body weight of approximately 7 kg (P ≤ 0.008) that was significantly different from the 
control group (P ≤ 0.209). In addition, the treatment group exhibited a significant decrease of ~6 cm in waist 
circumference (P ≤ 0.023).  There was no significant effect on mean blood pressure in treatment and control groups. 
The findings from this study suggest that a combination of WP and RS in the form of shakes/smoothies consumed for 
breakfast along with a nutritional education component may be an effective method in decreasing body weight, 
improving waist circumferences, and cumulative food intake in African American males and females.   
 
267 
Concurrent Targeting of IGF-1R and mTOR Induces Synergistic Cell Growth Inhibition and Enhances 
Apoptotic Activity in Small Cell Lung and Pancreatic Adenocarcinoma Cancer Cells. G. S. Warshamana-
Greene* and A. Panthi, Department of Biological & Physical Sciences, South Carolina State University, Orangeburg, 
SC 29117.  

Obesity is among the top five preventable causes of many common cancers. Current research supports a 
strong link between obesity, type-2 diabetes, metabolic syndrome and cancer – related mortality. The factor that links 
diabetes with cancer is believed to be hyperinsulinemia, which leads to increased synthesis of the growth hormone 
Insulin-like growth factor -1 (IGF-1), which, in turn, is associated with an increased risk of many types of cancers. 
Overexpression and activation of IGF-1 and its receptor (IGF-1r) is a prominent molecular irregularity in many tumor 
types. In cancer cell lines, in experimental settings, these cells show a spectrum of dependency on IGF-1. Presence of 
IGF-1 inhibits programmed cell death with its activation of Akt through the PI3-Akt-mTOR signaling pathway. The 
inhibition clearly extends to chemotherapy-induced cell death as reported in instances where mTOR inhibitors are 
used pharmacologically for induction of apoptosis. In this study we investigated the effects of concurrent targeting of 
IGF-1r and mammalian target of Rapamycin (mTOR) for growth inhibition of cancer cell lines that show variable 
levels of dependency on IGF-1. We show that the drug combination synergistically inhibited cell growth and induced 
apoptosis at inhibitor concentrations that are minimally toxic to normal lung fibroblast cells. The treatments potently 
inhibit PI3-Akt activation in small cell lung and pancreatic adenocarcinoma cancer cells.  
 
268 
Evidence of Wild Vegetation in Increasing the Risk of Food Safety. G. Zheng*, A. Shen, H. Chen, M. Reed, M. 
Dolan-Timpe, F. Liu, and T. Wuliji, Cooperative Research Program, Lincoln University of Missouri, Jefferson City, 
MO 65102. 
  Clearing wild vegetation surrounding crops has been proposed as a practice to improve food safety. However, 
the effectiveness of this practice is controversial. The objective of this study was to determine the possible impact of 
wild vegetation on food safety. Efforts were made to isolate Escherichia coli (E. coli), as the surrogate of foodborne 
enteric pathogens, from the surface soil and groundwater at five locations within a crop field where animal manure 
had not been used since the 1980s. E. coli were consistently isolated from the surface soil at the two locations with 
the presence of wild vegetation, but not from the three locations without any vegetation. Furthermore, E. coli were 
also consistently isolated from the aged (value of the electrical conductivity up to 725 µS cm-1) and deep groundwater 
(up to 11 meters in depth) at one location where deep-rooted trees grew. The results indicate that wild vegetation may 
increase the risk of wildlife fecal contamination and prolong the survival of enteric microorganisms in soil and 
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groundwater. Furthermore, all the E. coli isolates were subjected to the polymerase chain reaction (PCR) assay for the 
presence of the pathogenic gene eae. Approximate 16.6% of the isolates from the surface soil and 3.6% from the 
groundwater were eae positive. This result suggests that there is a health risk from the wildlife fecal contamination. 
Taking all the results together, this study has provided the direct evidence that clearing wild vegetation surrounding 
crops is a good practice to improve food safety. 
   
269 
Quercetin-rich Onion Peel Remodels White Adipocytes to Brown-like Adipocytes. H. W. Kang* and S. G. Lee, 
Food and Nutritional Sciences, Department of Family and Consumer Sciences, North Carolina Agricultural and 
Technical State University, Greensboro, North Carolina, 27411. 

Obesity, characterized by an excessive fat accumulation in the body, causes various chronic diseases, such 
as cardiovascular disease and Type 2 diabetes. Activating brown adipose tissue (BAT) and the browning of white 
adipocytes to brown like-adipocytes are potential ways to burn fat, which could prevent obesity. Onion peel, a by-
product of onions, has shown possible benefits in obesity studies. However, induction of brown like-adipocytes by 
onion peel extracts has been little investigated. The aim of the current study was to examine the browning of white 
adipocyte by onion peel extract (OPE) and to identify the functional compounds for the browning effect using 3T3-
L1, fibroblasts that mimic white preadipocytes. As results, the OPE (50 μg/mL - 150 μg/mL) upregulated expression 
of the BAT-specific genes, PR domain-containing 16 (PRDM16), peroxisome proliferator-activated receptor gamma 
coactivator 1α (PGC1α), and uncoupling protein 1(UCP1). The ethyl acetate fraction of the OPE (OPEF) that 
contained hydrophobic molecules showed the same browning effect in 3T3-L1 adipocytes (50 μg/mL - 150 μg/mL). 
Quercetin and isoquercetin are identified as bioactive compounds of OPE and OPEF using a high-performance liquid 
chromatography analysis. Quercetin (25 μM - 100 μM), but not isoquercetin, showed consistently increased BAT-
specific gene expression in 3T3-L1 cells. In summary, this result indicates that onion peel has the potential to remodel 
the characteristics of white adipocytes to those of brown-like adipocytes and quercetin is a target compound of the 
beneficial effects of onion peel, which may contribute to obesity prevention.    
 
270 
Determination of Aflatoxin Levels in Corn Obtained from Farms in S.C. J. B. Stukes*, N. Mohammed, and B. 
M. Long, Department of Biological and Physical Sciences, South Carolina State University, Orangeburg, SC 29117. 

Mycotoxins are toxins produced by the mold, Aspergillus, which grows on a number of raw food 
commodities.  Aflatoxins are potent mycotoxins causing developmental and immune system suppression, cancer, and 
death. Aflatoxin contamination results in losses to the U.S. corn industry ranging from $52.1 million to $1.68 billion 
annually.  The aim of this study is to determine the aflatoxin levels in corn obtained from farms. This study used the 
Vicam test reader to determine aflatoxin levels. Five grams of corn were weighed, blended, and transferred into an 
extraction tube containing 25 ml of 70% methanol. The mixture was vortexed for 2 minutes and filtered. A 100 µl of 
extracted sample were mixed with 100 µl of Afla-V dilute into an Eppendorf tube and vortexed for 10 seconds. The 
sample mixture was placed on the Alfa-V test strip, for 5 minutes and inserted inside the Vicam test reader. The 
aflatoxin levels of two samples collected from the six farms were 58.40 ppb and 89.15 ppb which were 2.34 and 3.57 
times higher, respectively than the recommended 25 ppb established by the USDA. Future experiments will involve 
investigating the effects of ozone on aflatoxin levels.   
 
271 
Effect of Different Drying Methods on Mold Viability and Ochratoxin Content of Grape Pomace. J. Yu*, I. 
Smith, and N. Mikiashvili, Department of Family and Consumer Sciences; and B. D. Karlton-Senaye, and L. William, 
Center of Excellence for Post-Harvest Technologies; North Carolina Agricultural and Technical State University, 
Greensboro, NC 27411. 

Value-added utilization of grape pomace (GP) has been the interest of many food researchers due to its high 
fiber and polyphenol contents. To ensure the safety of directly using GP as an ingredient, this study investigated the 
effects of drying methods on mold viability and ochratoxin (OTA) content of GP.  Pomaces of seven grape cultivars 
were dehydrated by freezing, room temperature and vacuum drying methods, then ground into powders separately. 
The OTA was extracted by 70% methanol aqueous solution, and then quantified by ELISA methods. The study found 
high levels of fungal contamination by ochratoxigenic mold A. niger, A. carbonarius and A. fumigatus in the pomace 
of certain grape cultivars, particularly, Chardonnay. Drying greatly reduced the viability of OTA producing molds and 
had significant effects on OTA content of GP. Freeze-dried and vacuum-dried pomace showed lower OTA content 
than room temperature-dried samples, but more molds were found in room temperature and freeze-dried grape pomace 
samples. Generally, dry seeds showed higher OTA contents than dry skins with the exception of Muscadine Carlos. 
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The study suggests that (1) no matter whether it is to be used as feed or as a food ingredient, quick drying GP is 
important to inactivate mold and to stop the production of OTA in GP; and (2) for GP with OTA content above 
allowable content, reducing OTA content of GP is a must for its utilization. 
 
272 
Nutrient Absorption of Rats Fed High Cholesterol Diet in the Presence of Grape Pomace. J. Yu*, and I. Smith, 
Department of Family and Consumer Sciences; and S.L. Hurley and T. Hanner, Department of Animal Sciences; 
North Carolina Agricultural and Technical State University, Greensboro, NC 27411. 

Regular consumption of dietary polyphenol and dietary fiber have been reported to be inversely associated 
with obesity, cardiovascular disease, and various forms of cancer. This study investigated the effect of polyphenol and 
fiber-rich grape pomace (GP) on the food intake and nutrient absorption of rats fed a high-cholesterol diet. Twenty 
adult male Sprague Dawley rats, each 15 weeks old, were randomly assigned to one of four treatment groups which 
were fed an AIN-93M diet containing 1 percent cholesterol and 0, 7.71, 15.42, 2 and 23.12 percent GP, respectively. 
The group fed a 0 percent GP diet was used as a control. Each group’s feed consumption and body weight were 
measured weekly, and a fecal sample was taken weekly. The approximate composition of fecal samples was 
determined. Data showed that the feed consumption and body weight of each group was significantly affected by 
treatment time, but not by diet with a GP content. As GP content increased, the feed consumption increased and body 
weight of rats decreased slightly but not in a way that was statistically significant. Total fecal protein and carbohydrate 
increased, but total fecal fat and ash contents decreased significantly as diet including GP increased. The results of 
this study suggest that GP in the diet may enhance fat and mineral absorption, but decrease protein and carbohydrate 
absorption in rats fed a high cholesterol diet. The impact of such phenomena on the health of rats needs to be further 
investigated.  
 
273 
Molecular Tools to Assess the Oyster Quality and Validate the Novel Identification Method Used to Detect 
Vibrionaceae Species. L.K. Chintapenta*, and A. Abbott, Department of Agriculture and Natural Resources, Delaware 
State University, Dover, DE 19901; S. Parveen, Department of Agriculture, Food and Resource Sciences, 2116 Center 
for Food Science and Technology, University of Maryland Eastern Shore, Princess Anne, MD 21853; and G. Ozbay, 
Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

Oysters are the most commonly harvested shellfish in the world and, when eaten raw, they pose serious health 
risks due to potential exposure to human pathogens such as Vibrio vulnificus and Vibrio parahaemolyticus. Vibrio 
infections are the leading cause of seafood-borne bacterial illness in the United States since 2001, with incidences 
increasing over the past decade. A novel microbial technique, known as Colony Overlay Procedure for Peptidases 
(COPP), was developed by USDA-Agricultural Research Service scientists from Delaware State University to identify 
the total Vibrio present in seafood and water samples. This research was aimed at detecting the total Vibrio present in 
oysters and to confirm the presence of pathogenic Vibrio using real-time PCR. This study was conducted from June 
until October of 2016; oysters and water samples were collected from three sites within the Delaware Bay once every 
month. COPP analysis was performed and the bacterial samples isolated on Chrom agar plates were identified using 
PCR. The genes targeted to confirm the presence of Vibrio parahemolyticus are the thermolabile haemolysin and 
thermostable direct haemolysin while the gene for Vibrio vulnificus is the cytolysin/ haemolysin gene. Results from 
COPP and molecular analyses showed that total Vibrio levels were less in June and October while total Vibrio and the 
pathogenic Vibrio were high during July, August and September. This research has potential implications on 
aquaculture businesses and hatcheries as the novel COPP technique tested is user friendly and it saves time and labor 
in detecting the total Vibrio levels in seafood.  
 
274 
Reclaiming a Healthy Heritage. M. A. James*, Department of Family & Consumer Sciences, South Carolina State 
University, Orangeburg, SC 29117. 

Childhood obesity has become a deadly epidemic across the United States. Prevention and/or management 
of the problem could be done utilizing an intergenerational approach to make children aware of the value of knowing 
how to produce, prepare and recognize healthy, locally grown foods. The target population for the Reclaiming a 
Healthy Heritage Initiative is approximately 40 Child Development Learning Center (South Carolina State University) 
students who may be at risk for being/becoming obese or overweight. Students from the Center are introduced to 
nutrition education scaled for preschool. Children are growing fruits and vegetables in a garden box that allows them 
to see the growth process. The school garden is an innovative teaching tool and strategy that lets educators incorporate 
hand-on activities. Monthly, nutrition focused, newsletters are another valuable tool being used to educate the children 



 

143 
  

and their families. A variety of activities are provided such as cooking with children, recognition of seasonal fruits 
and vegetables, teaching proper food portioning and good eating habits, sampling unusual snacks like Hummus or 
Guacamole, and taking educational field trips based on supporting a healthy life style. Our findings demonstrate that 
children were more likely to try different nutritional foods based on exposure. Therefore, children can benefit from an 
intervention that capitalizes on their developing intuitive theories about nutrition and a healthy lifestyle that should 
decrease childhood obesity. 
 
275 
Parents and Children Engaged (PACE) to Prevent Childhood Obesity. M.D. Ravola*, and P. Houston, 
Department of Human Sciences, Alcorn State University, Lorman, MS 39096; and R. Maddali, Institutional Research 
and Assessment, Alcorn State University, Lorman MS 39096. 

Childhood Obesity is described as a crisis of epidemic, even pandemic proportions (Kimm & Obarzanek, 
2002).  A range of potentially modifiable factors operating early in life are also likely to be linked with obesity or 
obesity-promoting behaviours even in later years. A growing body of scientific knowledge is emphasizing the urgent 
need for obesity prevention interventions to begin early in life. Rapid, early weight gain before two years of age is 
associated with increased risk of overweight in later childhood. Federally funded Head Start programs are structured 
and serve low income, low resource families, and are a medium to implement programs and measure changes in 
obesity prevention efforts. Therefore, the project PACE was implemented to engage parents through a systematic 
intervention program to reduce the risk of obesity in children. The study was conducted in Head Start centers in 
Adams, Jefferson, Amite and Wilkinson counties of Southwest Mississippi by implementing an 8-week intervention 
program focused on key factors related to obesity which included dietary patterns and physical activity of both parents 
(N=50) and children (N=50). The study employed a cluster-randomized controlled experimental design to evaluate 
the difference between the experimental and control groups. The outcomes of the pre- and post- intervention 
assessments and comparisons with the control group determined the efficacy of the interventions based on 
anthropometric measures, dietary behaviors and physical activities for both parents and children. The study has 
research and policy implications that have the potential to direct families to engage in more active and healthy 
lifestyles.  
 
276 
Polyphenol-enriched Plum Extract Improves Muscle Protein Metabolism and Enhances Myogenesis. R. A. 
Siddiqui*, and H. Li, Agricultural Research Station; and F. Alsolmei, Department of Biology, Virginia State 
University, Petersburg, VA 23806. 

Skeletal muscle mass is finely regulated through a balance between protein synthesis and degradation. One 
serious concern during chronic illness and aging is loss of muscle mass and strength, as these conditions are associated 
with a decrease in the protein synthesis rate along with enhanced protein degradation. When muscles are injured or 
weakened, the recruitment of muscle satellite cells (myoblast cells), their differentiation, and their fusion into 
myotubes also play a critical role in skeletal muscle recovery. Recent studies have shown that foods rich in polyphenols 
prevent oxidative stress, reduce inflammation, and help slow the progression of muscle atrophy. Prunes contain 
significant amounts of polyphenols, and the use of dried plum/prune extract has shown benefits to bone regeneration 
in osteoporotic and osteopenic animals and humans. We, therefore, hypothesized that plum/prune extract has 
beneficial effects on muscle metabolism. We analyzed the effect of plum extract: on C2C12 myoblast cells for protein 
synthesis and degradation; on myoblast growth and differentiation; and on myoblasts’ ability to migrate for wound 
healing in an in vitro model. Our data showed that plum extract stimulated protein synthesis and inhibited protein 
degradation. Plum extract also increased muscle cell size and promoted the differentiation of myoblast cells into 
muscle fibers. However, plum extract inhibited the migration of serum-stimulated myoblasts in a wound-healing 
model. Our results suggest that plum extract may be useful as a natural compound for maintaining muscle protein 
metabolism and for stimulating the regenerative capacity of skeletal muscle during injury or chronic illness. 
 
277 
Muscadine Grape Whole Berry Extract Regulates the Expression of Anti-And-Pro-Proliferative Genes and 
Proteins in Non-Small Cell Lung Cancer Cell Line A549. R. V. Mula*, D. M. Kambiranda, and S. M. Basha, Center 
for Viticulture and Small Fruit Research, Florida A&M University, Tallahassee, FL 32317; and P. Nayak and P. 
Gajjar, College of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307. 

Muscadine grape berries are rich in phenolic compounds that include stilbenoids such as resveratrol, piceid, 
viniferins and pterostibene. Grape whole berry extracts (GBE) have antimutagenic, and anti-cancer properties and 
showed inhibition of proliferation in various cancers cells. The high and low stilbene containing varieties were used 
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to study the anti-cancer effects of their extracts on Non-Small Cell Lung cancer (NSCLC) cells. Different 
concentrations of the GBE ranging from 78.12 to 2500 µg/mL were used in the study. The NSCLC (A 549) cells 
treated with 2500 µg/mL GBE from SH and SJ showed > 90% cell apoptosis in 48 hours while the GBE from JB did 
not show any significant cell death even at the highest dose. The lowest concentration required to achieve 50% cell 
death of A549 cells was 625 µg/mL. Total RNA and protein extracts were prepared and RT-PCR and Western Blot 
analyses were carried out to assess the pro-and-antiproliferative gene expressions and apoptotic at both protein and 
mRNA levels in the GBE treated and untreated cells. The transcript levels of Bcl-2, Bax, Bcl-xL, Caspase3, and 
Cytochrome-C were analyzed. The protein expression levels of Caspase3 and Cytochrome-C were analyzed. The Bax 
to Bcl-2 ratio was analyzed. The increased ratio indicated the triggering of pro-a pop to tic genes in the A549 cells 
during GBE treatment. The GBE from SH and SJ by virtue of their high stilbene content could promote cell death 
compared to GBE from the low stilbene variety JB.  
 
278 
Metabolism of Bioactive Ginger Component [6]-Shogaol by Human Gut Microbiota.  R. Wang*, P. Wang, and 
S. Sang, Laboratory for Functional Foods and Human Health, Center for Excellence in Post-Harvest Technologies, 
North Carolina Agricultural and Technical State University, North Carolina Research Campus, Kannapolis, NC, 
28081. 

Ginger, the rhizome of the Zingibera officinale, has been cultivated for thousands of years as a spice and for 
herbal medicinal purposes. It has been widely touted in recent years for its antioxidant, anti-inflammatory, and 
antitumor properties. [6]-Shogaol (6S), one of the major bioactive components in ginger, is attracting considerable 
attention because of its wide spectrum of biologic activities, but its metabolic fate is still not fully understood, 
especially the role of gut microbiota in the metabolism of 6S is still largely unknown. In the present study, the 
metabolism of 6S was examined for the first time by using an in vitro batch fecal fermentation system. Two major 
metabolites were detected and identified as M6 and M11. Results indicated that reduction of the double bond and 
hydroxylation of the carbonyl group are the major metabolic pathways of 6S by the human gut microbiota. We also 
demonstrated that the glucuronides of 6S and its metabolites could be rapidly de-conjugated by the human gut 
microbiota, which can be regarded as a reactive process taking place in the gastrointestinal tract. To our knowledge, 
this is the first report involving the identification of microbial metabolites of 6S in an in vitro fermentation system. 
 
279 
A Brief Systematic Review of Childhood Obesity Projects Conducted in the 1890 Land - Grant Universities 
Geographic Area. V.M. Zoumenou*, and M. Khan, University of Maryland Eastern Shore, 1890 Extension Program, 
Department of Human Ecology, Princess Anne, MD, 21853.  

The Southeastern region of the U.S. includes the 1890 Land Grant Universities geographic area. Childhood 
obesity continues to be a leading public health concern that disproportionately affects low-income and minority 
children in this region. The prevalence of obesity is more than 30% in the Southeastern U.S. A sustained and effective 
public health response is necessary to reduce childhood obesity. To move forward in addressing this issue, a database 
on relevant childhood obesity studies, participants enrolled, and stakeholders involved is needed. The purpose of this 
pilot research project was to use a mapping system to report the results of a systematic review of published childhood 
obesity studies conducted in the 1890 Land Grant Universities geographic area. A systematic search was conducted 
from 2000 to 2015.  Inclusion and exclusion criteria were selected. Scholarly literature databases, online repositories, 
and key journals were assessed. Approximately 100 studies were selected based on the year of publication, study’s 
details, study’s results and recommendations. A study information worksheet was developed and analyzed. The 
relevance of the studies was assessed. Mapping was developed using the GIS system. The results indicated that the 
participants of the selected studies included parents and/or preschoolers and/or youth. Several categories of 
stakeholders were involved. The number of relevant studies varied from state to state. Overall, this brief systematic 
review indicated valuable information regarding relevant interventions that may be utilized to develop region wide 
childhood obesity prevention programs and improve the prevalence of childhood obesity in the 1890 Land Grant 
Universities geographic area. 
 
280 
Overview of Our Efforts in Active Biodegradable Nanocomposite Packaging for Food Safety. Y. Xu*, C. Kim, 
and E. Sismour, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Consumer demand for safe, minimally processed, and ready-to-eat (RTE) food products and concerns about 
the impact of the use of nonrenewable petroleum-based food packaging on the environment both pose major 
challenges and opportunities for the food and packaging industries. Natural antimicrobial agents extracted from crop 
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by-products will not only promote food safety, but will also offer a way to increase the value of these by-products. 
Recent advances in nanotechnology and nanocomposites offer a new strategy to develop biodegradable 
nanocomposite-based food packaging.  Our current efforts are directed to the development of antimicrobial 
biodegradable nanocomposite-based food packaging films which incorporate phenolic compounds (an antimicrobial 
agent) from grape pomace and cellulose nanocrystals (biodegradable nanofiller) to address issues of food safety, 
environmental impact, and agricultural sustainability. Cellulose nanocrystal-reinforced starch antimicrobial 
nanocomposite films were fabricated, and the properties of the films and their effectiveness when applied on RTE 
meats were evaluated. A TA Q50 thermogravimetric analyzer (TGA) was procured to enhance our research and 
training capacities in the characterization of the thermal properties of food packaging. Two Master’s-level graduate 
students completed their thesis projects through this research, and a third Master’s student is currently conducting 
thesis research for a May 2017 graduation. Four undergraduate students have been recruited to perform laboratory 
activities, thereby obtaining hands-on training and research experience. Two papers have been published and two 
more papers are in preparation.  
 
281 
The Perspectives and Experiences of High School Students Towards the Environment – The Case of Northern 
Alabama. C. S. Christian*, S. K. Ojha, Department of Biological and Environmental Sciences; and B. Herbert, 
Department of Community and Regional Planning, Alabama A&M University, Normal, AL 35762. 

The purpose of the study was to investigate high school students’ knowledge, attitude, perspectives, 
experiences, and participation in environmental protection and outdoor activities. Only the high school students who 
were associated with the North Alabama Center for Educational Excellence (NACEE) were included in the self-
administered questionnaire survey. We used a multidimensional construct consisting of a 16-item survey instrument 
for data collection. A mixed-format set of questions was used. Each year NACEE enrolls 64 students representing 
most of the public high schools in Madison County, Alabama, in a 6-week summer enrichment program. We received 
a total of 86 completed questionnaires from the students enrolled in summer 2014 and 2015 programs. We used 
descriptive statistics and graphical representation to interpret the results. Cronbach’s alpha coefficient was computed 
to measure internal consistency, reliability, and validity of the survey instrument. A Pearson’s chi-square test was used 
to assess differences in attitude, experience, and participation among students on the basis of gender and grade. The 
majority of students supported the need to protect the environment and many respondents came from households 
which recycled. The data analysis suggests that a number of students had participated in forest- and park-based outdoor 
activities during the last 5 years. Overall, the study found strong positive attitudes towards environmental protection, 
but low experience and participation in pro-environmental activities among students.  
 
282 
Huacaya Alpaca (Vicugna): Sustainable Fiber Production and Usage in Arkansas and U.S. L. K. Crippen*, 
Department of Human Sciences, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

This paper determined key fiber properties/attributes related to the use of alpaca (vicugna) fiber in textile 
products in the U.S. Analysis of market segmentation, product positioning, and marketing management for U.S. fiber 
products will be presented. The arrival and growth of huacaya alpacas in the U.S. and Arkansas with resulting fiber 
production is reviewed using a case study from an Arkansas breeder with 73 alpacas and organizer for a regional 
show. Basic comparisons between textile products made in the U.S. and Peru will be given. Key alpaca unique fiber 
properties include: fine fiber micron size, creating a soft hand; low density gives lightweight products; and several 
aspects that can result in an eco-friendly fiber. The major market segment for U.S. produced fibers is craft yarns 
distributed through small specialty retailers targeting knitters. Limited yarn production, use of small specialty spinning 
mills, and uneven yarn quality are major concerns that limit market size. Product positioning to a luxury, lightweight, 
eco-friendly fiber will be discussed. The need for a marketing program to promote properties and reinforce positioning 
will be discussed. Ideas for increasing demand for the U.S. produced fibers will be presented including new product 
concepts. 
 
283 
Unlocking the Black Box of Environmental Sustainability: Current Trends in Molecular Research into the 
Ecology of Microbes and their Impact on Environmental and Agricultural Systems. R. Shange*, R. O. Ankumah, 
and A. S. Kumi, Carver Integrative Sustainability Center, Tuskegee University, Tuskegee, Alabama 36088. 

Over the past decade, the Tuskegee University Environmental Quality Lab has transitioned their research 
into examining the role and impact that are suggested and accepted by microbial communities with respect to soil, 
animal, and aquatic systems. With the advent of molecular and computational tools, new trends and responses have 
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been noticed by the investigators. As the initial work looked to utilize these communities and their membership, 
diversity, and richness as indicators of environmental change, new tools in molecular analysis seem to help unravel 
the complete ecology of these (mostly) uncultured organisms. Recent trends in industry have even looked at these 
communities as biological enhancements to plant and animal production for the next 50 years. This work will look at 
lessons learned about microbial communities in the last 10 years in the TU Environmental Quality Lab and look 
forward to the future of the work. 
 
284 
Determination of Thermal Conductivity, Thermal Resistivity, Thermal Diffusivity, and Specific Heat of Sericea 
Lespedeza Seeds. D. Ekefre*, A. K. Mahapatra, S. Punnuri, and T. H. Terrill, Agricultural Research Station, Fort 
Valley State University, Fort Valley, GA 31030.   

Sericea lespedeza (Lespedeza cuneata) has recently received attention as a natural alternative to anthelmintic 
drugs for controlling gastrointestinal nematode parasitism in small ruminants. Sericea lespedeza is a low-input forage 
crop for the southeastern U.S. because of its tolerance to drought and soil acidity. Knowledge of thermal properties of 
agricultural products including food, feed, fiber, and seeds is not only important for designing optimal processing 
systems, but also for the prediction and control of various changes taking place in agricultural products during thermal 
processing, handling, transportation and storage. Three important thermal properties of agricultural products are 
thermal conductivity, specific heat, or heat capacity, and thermal diffusivity. There is no published data on the thermal 
properties of sericea lespedeza seeds. In this study, thermal properties, including thermal conductivity, thermal 
resistivity, thermal diffusivity, and specific heat of sericea lespedeza seeds were determined using a KD2 PRO 
Thermal Properties Analyzer at moisture contents ranging from 7.62% to 28.52% (wet basis). As the moisture content 
increased, the thermal conductivity and specific heat decreased. However, the thermal diffusivity and thermal 
resistivity increased with the increase in moisture content. These results can be used for improving the design of 
processing systems for sericea lespedeza seeds.  
 
285 
Biochemical Characterization of Microwave Assisted Hydrothermally Liquefied Winery Waste. S. Dev*, 
Biological Systems Engineering Program; S. Ramakrishnan, Department of Chemical and Biomedical Engineering, 
Florida A&M University, Tallahassee, FL 32307; and G. S. V. Raghavan, Department of Bioresource Engineering, 
McGill University, Quebec City, H9X3V9, Canada. 

Hydrothermal Liquefaction (HTL) is considered a promising technology to convert biomass to liquefied 
products through a complex sequence of physical and chemical reactions. In the HTL process, macromolecular 
substances are decomposed into small molecules in the condition of heating and the presence of a catalyst. In previous 
studies, the effect of HTL on the bioactive molecules present in the biomass were not extensively identified. In this 
study, winery waste was hydrothermally liquefied with and without using microwaves as the energy source. This was 
followed by the biochemical characterization of both raw biomass (winery waste), as well as the bio-oil to identify 
and quantify the effect of the processing parameters on the availability and extraction efficiency of the bioactive 
molecules in winery waste (pomace, seeds, vine, and leaves). The extracts were chemically characterized by high-
performance liquid chromatography in order to assess its major bioactive components. The antioxidant activity of the 
grape extract was determined. The results showed that grape extract presents strong antiradical activity in the in vitro 
2,2-diphenyl-1-picrylhydrazyl radical assay. The results also indicated that 65-72% of the bioactive molecules were 
lost in HTL without using microwaves, whereas only 18-20% is lost in HTL using microwave. It was found that the 
extraction efficiency increased five to eight folds (i.e., only 12 to 20% of energy was required compared to extraction 
from the raw biomass). 
 
286 
Effect of Feed Source and Pyrolysis Conditions on Properties of Sugarcane Bagasse Biochar. A. Hass*, 
Agricultural and Environmental Research Station, West Virginia State University, Institute, WV 25112; I. M. Lima, 
USDA ARS SRRC, New Orleans, LA 70124. 

Processing of sugarcane in sugar mills yield ca. 30% bagasse, a fibrous waste material composed mostly of 
crushed cane stalks. While 80-90% of the bagasse is used on site as fuel, the remaining portion can be converted into 
a value-added product. One such option is thermal conversion of bagasse into biochar, a solid, stable, carbon-rich 
product. Bagasse from different stages was collected and converted using slow-pyrolysis into biochar. The effects of 
bagasse source and pyrolysis conditions (peak-temperature, steam-activation) on biochar properties and efficiency as 
sorbent for heavy metals are presented. 
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287 
Production, Characterization, and Utilization of Biochar from Agricultural Byproducts. M. Guo*, Department 
of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

Biochar has demonstrated a promising soil amendment material owing to its environmental stability and high 
water- and nutrient-holding capacities. Converting agricultural byproducts into biochar and using the material in 
agricultural production is an innovative strategy for improving soil quality and environmental health. Biochar could 
be generated from various agricultural byproducts including forest litter, crop residues, animal manures, and solid 
food processing waste through thermochemical transformation techniques such as pyrolysis and gasification. Different 
production operations resulted in quality-varying biochar products. The quality of biochar as a soil amendment was 
evaluated by an array of physical and chemical parameters extending to organic carbon content, carbon stability, 
porosity, specific surface area, water retentive capacity, surface acidic functional groups, cation exchange capacity, 
and total and water soluble nutrient contents, as measured using scientific analytical methods. Biochar could be applied 
to soil for enhancing soil physical properties, soil fertility, and soil microbial activities, reducing nutrient runoff and 
leaching losses and mitigating greenhouse gas emissions from agricultural soils. Biochar could also be used as an 
animal feed additive and a barn flooring material for promoting animal growth and health. It could be further utilized 
to treat stormwater, remediate chemical contamination, and reclaim disturbed land. To date, milestone advances have 
been achieved, yet challenging barriers remain in producing, characterizing, and utilizing biochar from agricultural 
byproducts for the promising agricultural and environmental benefits. 
 
288 
Biomass Production and Ethanol Potential from Three Varieties of Sweet Sorghum (Sorghum bicolor [L.] 
Moench). D. Ekefre*, A. K. Mahapatra, M. Latimore, Jr., and A. L. Williams, Agricultural Research Station, Fort 
Valley State University, Fort Valley, GA 31030.  

Sweet sorghum (Sorghum bicolor [L.] Moench) is a drought-tolerant C4 crop in the grass family with high 
resistance to saline alkaline soils. It accumulates fermentable sugars in the stem, which are rich in carbohydrate 
content. This plant is increasingly being studied as a potential source of renewable energy feedstock for bioethanol 
production. The objective of this study was to assess the productivity (biomass, juice, total sugar, and ethanol yield) 
of three sweet sorghum varieties (Dale, M81 E, and Theis) in Georgia. A three-year study was conducted at the Fort 
Valley State University farm, Fort Valley, Georgia. Sweet sorghum was hand harvested and pressed using a small 
scale roller press at three different times within one growing season (85, 99, and 113 days after planting). Plant height 
and diameter, plant weight, juice weight, and number of nodes were measured each year. Brix was measured with a 
digital refractometer. Percent sucrose, glucose, and fructose in sweet sorghum juice were analyzed by High Pressure 
Liquid Chromatography (HPLC). In general, M81 E produced the largest amount of total dry biomass. Sweet sorghum 
variety had no significant effect on juice yield per stalk and Brix values. Maximum conservative sugar yield and 
theoretical ethanol yield were recorded in the case of Theis. The findings from this study will support efforts aimed at 
using sweet sorghum as a renewable energy crop for the ethanol industry. 
 
289 
Sweet Sorghum Production in the Mid-Atlantic: Current Potential and Challenges. M. Kering*, Agricultural 
Research Station, Virginia State University, Petersburg VA 23806.  

The southeastern U.S., including the mid-Atlantic, has historically been a tobacco belt. However, in recent 
years, the withdrawal of federal tobacco subsidies has negatively impacted tobacco profitability, especially for small 
and limited-resource producers. Also, increasing incidences of sub-optimal and unpredictable rainfall have magnified 
the risks associated with production of traditional crops like corn and tobacco. To optimize yield and increase profits 
from these crops, costly investments in production resources like fertilizer and irrigation are necessary. Therefore, to 
sustain the economy of low income farmers in the mid-Atlantic, alternative low input, low risk, and easily marketable 
crops must be identified. Sweet sorghum (Sorghum bicolor) is a hardy warm-season crop with low water and fertilizer 
requirements. The expanding bioenergy industry offers a ready market for the sugar-rich sweet sorghum juice that can 
be easily converted into bioethanol. The juice can also be used to manufacture sorghum spirits and syrup. Bagasse, a 
left-over material from juice extraction can be chemically treated to release more soluble sugars, burned for heat 
energy, or used as an alternative forage-source for farm animals. While recent studies at Virginia State University on 
sweet sorghum production show promising results, there remain key challenges to its profitable production. Among 
these are the lack of harvesting equipment, issues around the handling of the bulk biomass, a lack of processing plants, 
and the short shelf-life of extracted juice. These issues need to be addressed before this promising crop can be 
recommended to mid-Atlantic producers. 
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290 
The Search for Alternative Oil Sources for Production of Biodiesel. K. Okafor*, Department of Civil and 
Mechanical Engineering Technology and Nuclear Engineering, South Carolina State University, Orangeburg, SC 
29117. 

This project seeks to investigate oil sources for the production of biodiesel based on non-edible, non-staple 
seed sources indigenous to the state of South Carolina. This project is characterizing seed plants that are native to the 
state or those seed plants that can be transplanted to the state. The goal of this project is to search for an alternative 
vegetable oil source that is non-food or non-staple with relatively high oil yield that is easy to grow and has a short 
maturation period. Major objectives include: the identification of suitable seeds and the extraction of oils from these 
seeds and the determination of some of the physical and chemical properties of the extracted oils. These properties 
will be compared to those of a few benchmarks. A set of plant seeds and seed benchmarks have been processed. The 
benchmark seeds include Soybean, Peanut, and the ordinary vegetable oil (Wesson). The studied seeds include those 
from some flowering plants. A measured standard of 400 g of each seed type was uniformly processed and oil 
extracted. The properties investigated were the volume of the extracted oil, the mass of the extracted oil, the density 
of the oil, the viscosity of the oil, and the iodine-number. Preliminary results show that there are other non-edible or 
non-staple seeds that are comparable to the benchmark seeds. 
 
291 
Carbon Partitioning from Starch to Oil in Plants for the Production of Biofuels and Bioproducts. Sanjaya*, 
Department of Biology, West Virginia State University, Institute, WV 25112. 

In the U.S., the major biofuels available today are ethanol and biodiesel. Plant oils (triacylglycerols, or TAGs) 
derived from oilseed crops are used as feedstock for the production of biodiesel. TAGs possess higher energy contents 
and are compatible with existing fuel technology. One biotechnological approach to increase the availability of 
feedstock for the production of biodiesel is to increase oil content in vegetative tissues/biomass where oil does not 
normally accumulate. This presentation will focus on carbon portioning from starch to oil in Arabidopsis and 
engineering oil accumulation in the biomass of the energy crop switchgrass (Panicum virgatum) for the production of 
bioenergy. 
 
292 
Quantifying Carbon Storage and Sequestration by Urban Forest of Baton Rouge, Louisiana. K. Abdollahi*, Z. 
H. Ning, and D. Falodun, Southern University Agricultural Research and Extension Center, Baton Rouge, LA 70813; 
and P. Khanal, Clemson University, Clemson, SC 29634.   

Carbon storage and sequestration by the urban forest of Baton Rouge, Louisiana, was quantified using i-Tree 
Eco model. A major component of this ecosystem is the forest tree species. The analysis of trees in the city of Baton 
Rouge revealed that this area has about 1,036,175 trees with tree canopies that cover 44.6 % percent of the city. The 
City has more than 45 tree species. The most common tree species (greater than 5%) are live oak, sweet gum, loblolly 
pine, pecan-hickory, bald cypress, water oak, willow oak, Southern magnolia, and crape myrtle. Trees in the City of 
Baton Rouge currently store about 2 million tons of carbon per year with an associated estimated value of $ 41 
million per year. In addition, these trees remove about 178,354 tons of CO2 per year with an associated estimated 
value of $1.1 million per year. The structural or compensatory value of the trees is estimated at $ 6.2 billion. 
Information on the structure and functions of the urban forest can be used to inform urban forest management programs 
and to integrate urban forests within plans to improve environmental quality in the City of Baton Rouge. 
 
293 
Monitoring Terrestrial Carbon Cycle in Texas Using Satellite Products. R. L. Ray*, A. Fares, R. Awal, and E. 
Risch, Cooperative Agricultural Research Center, Prairie View A&M University, Prairie View, TX 77446.  

The study of terrestrial carbon cycle, mainly gross primary product (GPP), net ecosystem exchange (NEE), 
soil organic carbon (SOC), and ecosystem respiration (Re), is critical to understanding the terrestrial ecosystem. 
Numerous studies have used the eddy covariance (EC) flux data to study terrestrial carbon cycle; however, the EC 
flux data are limited. Currently, satellite products (e.g., Moderate-Resolution Imaging Spectroradiometer (MODIS) 
and Soil Moisture Active Passive (SMAP)) are used to monitor global carbon production and fluxes. The main goal 
of this study was to investigate carbon storages and exchanges such as SOC, GPP, NEE and Re in humid and semiarid 
environments across Texas using SMAP remote sensing products. SMAP Carbon products (Res=9 km) were 
compared with observed CO2 flux data measured at EC flux site on Prairie View A&M University Research Farm. 
We studied GPP, NEE, Re, and SOC distributions for five selected major landcovers and all of ten climate zones in 
Texas. Results showed forest landcover of East Texas and shrub landcover of Edward Plateau climate zones had 
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highest (5.3 kgC/m2) and lowest (1.61 kgC/m2) soil carbon storage, respectively. An open-developed area in East 
Texas has highest GPP (7.2 gC/m2/day) and shrub-land from Trans Pecos has lowest GPP (1.6 gC/m2/day). Cropland 
in Southern Texas and shrub land in western Texas showed high and low potentials of carbon sink, respectively, in 
the state. Overall, analysis indicates CO2 storage and exchange respond differently to various landcovers and 
environments (humid vs. semiarid) due to differences in water availability, root distribution, and soil properties. 

 
294 
Water, Energy, and CO2 Footprints of Citrus Production in Texas, Florida, and California under a Changing 
Climate. A. Fares*, H. K. Bayabil, R. Awal, Cooperative Agricultural Research Center, Prairie View A&M 
University, Prairie View, TX 77446. 

Arizona, California, Florida, and Texas are the major citrus producing states in the U.S. Interaction of 
projected increases in temperature and reduction in rainfall, due to climate change, will certainly have a significant 
impact on citrus water requirements. Thus, knowledge of water-energy-CO2 footprints of citrus production and 
understanding how potential climate change will affect availability of water resources for the citrus industry is 
critically important. The objective of this study was to calculate water-energy-CO2 footprints of citrus production and 
investigate impacts of potential future climate change on citrus water requirements (IRR) in Riverside, Fort Pierce, 
Lake Alfred, and Brownsville. The Irrigation Management System (IManSys) model was used to calculate optimum 
irrigation water requirements of citrus for current and two future periods: i.e., mid (2055s) and end (2090s) of the 21st 

century, based on three Representative Concentration Pathways (RCP2.6, RCP4.5, and RCP6) of IPCC’s fifth 
Assessment Report. Current water footprints of citrus production were smaller in Fort Pierce and Lake Alfred, where 
average IRR of citrus was 522 and 573 mm/year, respectively. While water footprint of citrus production in 
Brownsville and Riverside was 2.3 and 2.9 times of that of Fort Pierce, respectively. Overall, IRR is predicted to 
decrease towards the 2055s and 2090s primarily due to increase in CO2 concentrations, which result in reduction in 
ET by up to 20-26% in the 2055s and 24-32% in the 2090s. Moreover, energy and CO2 footprints of citrus for future 
periods are expected to show significant reduction due to reduction in IRR.  
 
295 
Impacts of Climate Change on Major Crop Yields in North Carolina. B. A. Legesse* and O. Yeboah, L.C. Cooper, 
Jr. International Trade Center, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411. 

North Carolina is a state that incurs billions of dollars of damage due to the effects of climate change. Studies 
show that climate change has an adverse impact on agriculture, energy, water resources, land use, and transportation 
– all due to the rise in coastal sea levels, floods, severe weather, ice storms, drought, and wildfires. This study examines 
the potential impacts of climate change on yields of the state’s six major crops: corn, soybeans, wheat, cotton, peanuts, 
and tobacco. A multiple regression analysis is employed to establish climate-crop interrelations based on time series 
data from 1948-2015. Annual yields are regressed over annual climatic variables: average maximum temperature, 
average minimum temperature, humidity, and rainfall. Initial results reveal that all climate variables except humidity 
have significant adverse impact on the yields of corn, soybeans, peanuts, and tobacco.  However, average minimum 
temperature has a positive effect on the yields of these crops. Effects of humidity are only significant and negative on 
wheat and cotton yields. The results underscore the importance of designing alternative strategies that may help 
producers understand, develop, and strengthen adaptation of heat-tolerant crop breeds. To this end, integrated 
multidisciplinary research and participatory efforts, which may consist of expertise, all stakeholders, farmers, rural 
communities, and policy makers, might play a significant role in mitigating and responding to adverse impacts of 
climate change.   
 
296 
Assessment of Corn and Soybean Yield Responses to Regional Climate Change. J. Essamuah–Quansah*, P. 
Welikhe, K. Boote, S. Asseng, G. El Afandi, S. Fall, D. Mortley, and R. Ankumah, Department of Agricultural and 
Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

Assessment of climate change impacts on crop yields requires properly calibrated crop models. Our study 
utilized county-level data to give a better representation of yield response to climate change at the regional scale in 
Alabama. Projected future climate, based on General Circulation Models (GCM) MIROC 5 and IPSL-CM5A-MR, 
under two radiative forcing scenarios, Representative Concentration Pathway (RCP) 4.5 and RCP 8.5, were generated 
and used to simulate crop growth and development for 2045 and 2075. The CERES-Maize and CROPGRO-Soybean 
models were calibrated using county soils, crop yield data, and current climate data for selected counties in Alabama 
for the period 1981-2010. The model simulations were acceptable with performance indicators showing RMSE 
ranging from 16% to 36% for CERES-Maize and 27% to 43% for CROPGRO-Soybean and an Index of Agreement 
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(d-statistic) ranging from 0.62 to 0.74 for CERES-Maize and 0.51 to 0.76 for CROPGRO-Soybean model. Based on 
future climate simulations, the study projected an average decrease in corn yield of 17% and 32% in 2045 and 29% 
and 61% in 2075, under RCP 4.5 and RCP 8.5, respectively. Soybean yield is projected to decrease by an average of 
29% and 23% in 2045 and 19% and 43% in 2075, under RCP 4.5 and RCP 8.5, respectively. Both crops were found 
to be sensitive to climate change, with soybean emerging as the more resilient.  

 
297 
Streamflow Prediction under Potential Climate Change Scenarios in the Lower Colorado River Basin. H. 
K.Bayabil*, A. Fares, R. Awal, and A. Hassan, Cooperative Agricultural Research Center; and K. Y. A. M. Kablan, 
College of Engineering, Prairie View A&M University, Prairie View, TX 77446. 

With anticipated changes in climate and climate variability, severe droughts and recurrent floods are 
becoming more frequent throughout the world. Understanding how potential climate change will affect streamflow 
and the availability of water resources for different uses (e.g., agriculture, ecological services) is critically important. 
This study was conducted with the objective to investigate impacts of potential future climate change on streamflow 
in selected watersheds within the Lower Colorado River Basin under three greenhouse gas emission scenarios (A2 
[high emission], A1B [moderate emission], and B1 [low emission]) for two future periods: 2055s (2046-2065) and 
2090s (2080-2099). Long-term daily climate data were obtained from the Lower Colorado River Authority and the 
Climate Forecast System Reanalysis (CFSR) for the period 1981-2010; they were used to downscale outputs of six 
General Circulation Models (GCMs) using the Long Ashton Research Station-Weather Generator (LARS-WG) 
model. A calibrated and validated Soil and Water Assessment Tool (SWAT) hydrologic model, using observed 
weather data, was used to simulate streamflow for two future periods using downscaled data from six GCMs under 
three greenhouse gas emission scenarios. Overall, results show that streamflow will show increased spatial and 
temporal variability. In addition, GCM ensemble results show that annual streamflow will decrease considerably 
towards the end of the 21st century. Results from this study will help make informed decisions and plan effective 
climate change mitigation and adaptation strategies. 
 
298 
Evaluating the Impact of Climate Change on Water Quality in Responsive Missouri Agricultural Watersheds. 
F. Liu*, W. Hu, and J. Yang, Department of Agriculture and Environmental Sciences and Cooperative Research 
Programs, Lincoln University of Missouri, Jefferson City, MO 65101; R. Lerch, USDA-ARS Cropping Systems and 
Water Quality Research Group, Columbia, MO 65211; and S. Anderson, Department of Soil, Environmental and 
Atmospheric Sciences, University of Missouri, Columbia, MO 65211.  

Changing precipitation, as a result of climate change, is altering hydrologic systems and affecting water 
quantity and quality in many watersheds around the world, particularly in agricultural watersheds with a responsive 
hydrologic system. The research objective of this ongoing study was to understand how changes in precipitation 
pattern affect hydrologic regime and thus stream water quality in claypan- and karst-dominated agricultural watersheds 
in Missouri. Samples were collected from streams, springs, groundwater, and precipitation and analyzed for solute 
and isotopic compositions to quantify surface water and groundwater interactions. Numerical hydrologic models were 
used to simulate streamflow and separate stream hydrographs into storm runoff and groundwater for the past decades 
in the claypan watershed. The preliminary results indicated that solute - including nitrate - concentrations were almost 
indistinguishable between surface water and groundwater due to strong surface water and groundwater interactions in 
the karst watershed. In contrast, nitrate in stream water was primarily from groundwater even during the high flow 
period in the claypan watershed. A change in precipitation pattern alters the mixing ratio of surface water and 
groundwater and thus affects stream water quality through the dilution of nitrate in groundwater in the claypan 
watershed. It is suggested that stream water quality is more susceptible to changes in precipitation pattern in the 
claypan than karst watersheds in Missouri. 
 
299 
Improving Drinking Water Quality for Selected Rural Communities in Missouri. J. Yang*, B. Hua, Department 
of Agriculture & Environmental Science, Lincoln University of Missouri, Jefferson City, MO  65102; H. Shi, 
Department of Chemistry and Environmental Research Center, Missouri University of Science and Technology, Rolla, 
MO 65409; E. Inniss, Department of Civil and Environmental Engineering, University of Missouri-Columbia, 
Columbia, MO 65211. 

Small drinking water treatment systems, especially in rural communities, frequently encounter multiple 
challenges to drinking water quality due to regional water variation, limited resources, aging infrastructures, and 
stringent regulations. This research aimed to identify the major water quality issue confronting small drinking water 
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systems in rural areas of Missouri, USA. Three small drinking water treatment facilities were selected based on their 
serving population (<10,000), water sources (surface water vs. groundwater), and locations. Water samples were 
collected quarterly from each major treatment step during the period of May 2012 to March 2013. Water quality of 
the collected samples was characterized for UV254, metal ions, NH3-N, dissolved organic carbon (DOC), and 
trihalomethane forming potential (THMFP). Results showed that the major water treatment challenge was the low 
efficiency of the DOC removal, especially those DOC species that are considered the disinfection byproduct 
precursors. The THMPF level in most finished waters was higher than the EPA total THM maximum contaminant 
level (MCLs, 80 um/L) for all selected systems. The analyses also indicated that the THMFP elevation and DOC 
removal efficiency were treatment process-, source water-, or system-dependent. This study would provide a valuable 
aid to small, rural drinking water systems in the context of water quality improvement, water treatment and 
management, and water quality regulatory compliance. 
 
300 
The Impacts of Changes in Future Maumee Watershed Phosphorus Loads on Water Quality in the Maumee 
Bay of the Western Lake Erie Basin Using Validated Lake Models. K. V. Nedunuri* and R. Kandiah, International 
Center for Water Resources Management, Central State University, Wilberforce, OH 45384; and J. Martin, M. Kalcic, 
and N. Aloysius, Department of Food, Agricultural and Biological Engineering, Ohio State University, Columbus, 
OH 43210. 

Central State University (CSU) joined a consortium of Ohio universities on a two-year watershed modeling 
project to identify the best management practices (BMPs) on the Maumee watershed that can reduce phosphorus loads 
by 40% from 2008 base loads into the western basin of Lake Erie.  The International Center for Water Resources 
Management (ICWRM) at CSU will focus on how these practices would impact the onset of the algal blooms 
(Microcystis aeruginosa) and their intensity along the Maumee bay of the Wester Lake Erie basin. The center validated 
WASP 7 eutrophication model using data from LANDSAT TM imagery and measurements on the lake. Lake Erie 
hydrodynamics in the Maumee bay region and the fate (kinetics) and transport of nitrogen, phosphorus, and 
chlorophyll were studied in a decoupled manner for the prediction of algal bloom concentrations. The hydrodynamic 
model suggested mixing of nutrients along the Maumee Bay region which would concentrate these nutrients within 
this region and also facilitate settling. This may be one of the reasons for localized blooms along the Maumee Bay 
region. The validated model will be used to study the impact of BMPs such as synthetic fertilizer and manure 
applications, use of cover crops, tile drain water management, and wetlands, which have been identified by the 
consortium. The model could assist farmers in evaluating the impact of these BMPs on water quality in Lake Erie and 
develop into a bloom advisory for stakeholders in the Maumee watershed basin.   
 
301 
Research Efforts to Reduce Nitrogen and Phosphorus in Aquatic Environments. A. Atalay* and B. Whitehead, 
Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Nitrogen and phosphorus are the two main culprits involved in the eutrophication of surface waters. Prior to 
1970, the biggest sources of phosphorus were phosphate-based laundry detergents and domestic wastewater; 
agriculture was not even considered a contributing factor. However, after the establishment of the US EPA in the early 
1970s, several regulations were put in place to eliminate phosphorus-based detergents and reduce nutrient runoff from 
agricultural fields, confined animal operations, and water treatment plants. Although such stringent regulations have 
made a difference in nitrogen and phosphorus input to receiving rivers, there is still more work to be done to reduce 
these nutrient elements to non-toxic levels for aquatic animals. As a result, several state and federal agencies, 
universities, and private agencies are engaged in research to develop and implement both field and laboratory methods 
that immobilize nitrogen and phosphorus and prevent their entry into the environment. The Soil and Water Laboratory 
at Virginia State University has been working with several universities in the mid-Atlantic region for several years to 
assess the behavior of phosphorus in soils. Most recently, it has developed a chemical precipitation method to remove 
both nitrogen and phosphorus from various wastewaters as dittmarite, a naturally occurring mineral that contains 
nitrogen, ammonium, and magnesium. This process converts the two most sought after environmental culprits into a 
value-added chemical fertilizer. 
 
302 
Montmorillonite Enhanced Ciprofloxacin Transport in Saturated Porous Media with Sorbed Ciprofloxacin 
showing Antibiotic Activity. H. Chen*, Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, 
AR 71601; B. Gao, Department of Agricultural and Biological Engineering, University of Florida, Gainesville, FL 
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32611; L.-Y. Yang, School of the Environment, Nanjing University, Jiangsu 210046, China; and L. Q. Ma, 
Department of Soil and Water Science, University of Florida, Gainesville, FL 32611. 

Antibiotic ciprofloxacin (CIP) is immobile in the subsurface but it has been frequently detected in the aquatic 
system. Therefore, it is important to investigate the factors impacting CIP's mobilization in aquifers. In the present 
study, laboratory columns packed with sand were used to test colloid-facilitated CIP transport by 1) using kaolinite or 
montmorillonite to mobilize presorbed-CIP in a column or 2) co-transporting with CIP by pre-mixing them before 
transport. The Langmuir model showed that CIP sorption by montmorillonite (23gkg (-1)) was 100 times more 
effective than sand or kaolinite. Even with strong CIP complexation ability to Fe/Al coating on sand surface, 
montmorillonite promoted CIP transport, but not kaolinite. All presorbed-CIP by sand was mobilized by 
montmorillonite after 3 pore volumes through co-transporting of CIP with montmorillonite. The majority of CIP was 
fixed onto the montmorillonite interlayer but still showed inhibition of bacteria growth. The results indicated that the 
montmorillonite with high CIP sorption ability could act as a carrier to enhance CIP's mobility in an aquifer. 
 
303 
Estimating the Impact of Water for Hydraulic Fracturing on Agriculture. R. Kandiah*, K. Nedunuri, and A. 
Frost, International Center for Water Resources Management, Central State University, Wilberforce, OH 45384. 

Shale oil and gas production through hydraulic fracturing (“fracking”) requires a large quantity of water that 
results in a similar quantity of wastewater that has to be safely treated and disposed. The oil and gas industry competes 
with other industries and agriculture for its water. At the same time, disposal of the wastewater also indirectly impacts 
agricultural communities. This presentation puts forth the conceptual framework for an index to compare the impact 
of fracking on agriculture with respect to water. Water use in fracking can impact agriculture on the following 
indicators: quantity, quality, environment (land use change), and cost. Each indicator can be measured with a few 
parameters. These parameters should be easily available, understandable, credible, relevant, and integrative. The 
proposed impact index, FrAgImDex, is developed as the weighted average of these indicators. The parameters are 
assessed in three levels: Pressure, State, and Response. The indicator ranges are divided into five equal scale scores 
with respect to the parameter values measured for each level. FrAgImDex can be developed using the data from two 
consequent periods so that the change in impact between these two periods can be estimated. FrAgImDex can also be 
used to compare the impacts between two different regions. In this study, we present the selection of parameters for 
the indicators and the development of FrAgImDex at the county-scale. 
 
304 
Estimation of Biomass and Vegetation Growth on the Reclaimed Mine Sites in Eastern Kentucky. T. Shrestha*, 
B. Gyawali, J. Sandifer, K. Bates, College of Agriculture, Food Science, and Sustainable Systems, Kentucky State 
University, Frankfort, KY 40601; and B. Acharya, Earth Mapping International, Atlanta, GA 30043. 

This study explores land cover change in active mining and reclaimed areas in 2000 and 2011 in Kentucky’s 
Appalachian counties. The land cover of active mining areas derived from Landsat images in 2001 were compared 
with the land cover data derived from LiDAR in 2011. Canopy height and biomass growth were estimated using mean 
canopy height and biomass density. Variation in vegetation growth was compared with geographic attributes of the 
mined and reclaimed sites, as well types of vegetation species using spectral properties derived from Landsat and 
LiDAR. The results suggest variations in vegetation growth rate and biomass in both active and reclaimed mine sites 
were correlated with the downstream micro-climate attributes such as ecosystem, vegetation succession, water quality, 
and land use pattern. The results are also helpful for modifying current mine reclamation techniques and managing 
reclaimed lands for agricultural and recreational use.  
 
305 
Paulownia Species as a Model for Biobased Economy in the Southeastern U.S. N. Joshee* and B. N. Vaidya, 
Department of Plant Science/Graduate Program in Biotechnology, Fort Valley State University, Fort Valley, GA 
31030. 

Paulownia (Paulowniaceae) is a genus of deciduous hardwood trees of about nine species from China. 
Multipurpose attributes of Paulownia tree justify thorough research for deeper understanding of plant biology related 
to biomass production and positive environmental and economic impact. Paulownia trees are good candidates as a 
short rotation, fast growing bioenergy and timber crop, and we have been conducting research to establish a sustainable 
system to develop, harvest, and process biomass resources and develop marketable additional products, such as honey, 
animal feed pellets, wood pellets, and bioplastics/biocomposites, medicinal bioactive compounds, and various types 
of teas. Reliable and efficient in vitro protocols have been developed for shoot induction, elongation and rooting to 
assist mass multiplication of Paulownia elongata. We present our research on the reproductive biology aspects related 
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to pollination, pollen tube growth, and fertilization leading to seed production. We also report a transformation 
protocol for the Agrobacterium-mediated genetic transformation of P. elongata by screening various explants for their 
susceptibility to Agrobacterium tumefaciens strain EHA105. Transient GFP expression has been achieved after agro-
infection and co-cultivation. Agrobacterium culture and transformation parameters have also been optimized. To 
develop biomass-generated fuels into a reality, there is an urgent need to develop a dedicated, sustainable biomass 
crop that is multipurpose in nature, providing various revenue generation options. Through our research, we hope to 
establish Paulownia as an ideal bioenergy crop. 

 
306 
Applying Entropy Concept in Analyzing the Complexity of Cone Production in Longleaf Pine. X. Chen*, 
Department of Biological and Environmental Sciences, Alabama A&M University, Normal, AL 35762; Q. Guo, 
USDA Forest Service, Eastern Forest Environmental Threat Assessment Center, Research Triangle Park, NC 27709; 
and D. G. Brockway, USDA Forest Service, Southern Research Station, Auburn, AL 36849. 

The longleaf pine (Pinus palustris Mill.) forests are important ecosystems in the southeastern USA because 
of their ecological and economic value. However, longleaf pine ecosystems have dramatically declined in extent, to 
the degree that they are now listed as endangered ecosystems. The sporadic temporal patterns of seed production are 
a challenge for the regeneration and restoration of longleaf pine.  In this study, long-term data for longleaf pine cone 
production collected at six Experimental Forest sites of USDA Forest Service across the southeastern region were 
examined from the perspective of entropy. Our results indicated that there existed a regime shift for cone production 
at each site based on the dynamics of multiscale entropy even though the overall patterns were similar among sites. 
The corresponding time scales of the regime shift were generally 1-9 years, 10-12 years, 13-16 years, and 17-24 years. 
There were high correlations between multiscale entropy of cone production and entropy of annual mean air 
temperature and annual total precipitation at all sites. The long-term monitoring data usefully reflected the information 
entropy and trajectory in cone production. The entropy of cone production for longleaf pine forests at all sites increased 
slowly through time and remained within 1.28~1.77 until 2016. Joint entropy among all sites might reflect an emergent 
pattern for entropy across the region. These results provide new insight into the complexity of cone production. Our 
study also provides an important approach for characterizing ecosystem dynamics by information flow in adaptive 
ecosystem management. 
 
307 
Structure and Ecological Function of Urban Forests on the Campus of Southern University, Baton Rouge, LA. 
Z. Ning*, Urban Forestry and Natural Resources Department, Southern University Agricultural Research and 
Extension Center, Baton Rouge, LA 70813; and M. Gleason, Louisiana State University, Baton Rouge, LA 70808. 

Understanding an urban forest's structure, function, and value can promote management decisions that will 
improve environmental quality and human health. Using the i-Tree Eco model along with its sampling and data 
collection protocol, an assessment of the structure, ecological function, and value of the urban forests on the Campus 
of Southern University, Baton Rouge, Louisiana, was conducted.  Modeling results indicated that there are total 6,950 
trees on campus, with tree canopy cover of 20.0% and Tallow tree (Triadica sebifera), Water oak (Quercus nigra), 
and Live oak (Quercus virginiana) as the three most common species. Thirty-nine percent of the trees are less than 6" 
(15.2 cm) diameter. The Southern University campus urban forests provide ecosystem services through pollution 
removal of 3 tons/year, carbon storage of 4,060 tons, carbon sequestration of 144 tons/year, oxygen production of 336 
tons/year, and avoided runoff of 98,800 cubic feet/year. These ecosystem services are valued at $300,000 per year, in 
addition to the campus trees’ structural values of $8.74 million. The i-Tree Eco modeling project on campus not only 
yielded research results that can be used to improve campus urban forest management, but was also used as a teaching 
tool and a learning laboratory for urban forestry students to obtain hands-on experience in urban forest assessment. 
 
308 
Beaver Dam Leads to Altering of the Stable State in the Sensitive Ecosystem of Herbaceous Wetland in Ohio. 
S. Krishna *, Department of Natural Sciences, Central State University, Wilberforce, OH 45384; J. Davis, Consultant 
Herpetologist, Ohio Department of Natural Resources; and F.  Hayes, Department of Natural Sciences, Central State 
University, Wilberforce, OH 45384. 

Wetland ecosystems are both sensitive to climatic and biological changes.  Fragmentation, we think, has led 
to make these ecosystems more vulnerable to degradation.  We observed that when small changes were restored like 
breaking the beaver dam, the ecosystem instead of reverting back to the original stable state tripped and permanently 
changed to a alternative stable state. In this study we document the pre and post beaver dam construction and removal 
habitat changes. The construction of a beaver dam across Buck Creek in Clark county of Ohio State altered the 
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hydrology and brought to near extinct of its original snake species composition, consisting of the the federally enlisted 
Massasauga Rattlesnake (Sistrurus catenatus) population and 4 other species. Soon after the dam was removed for 
conservation management, the hydrology returned but the plant species composition changed from a herbaceous to a 
more woody type thereby altering composition of snake species without the rattlesnake. The ecosystem did not revert 
back to the original stable state instead changed to an alternative state threatening the enlisted species of rattlesnake. 
Our paper discusses the importance of developing a method to predict the tripping point and its prevention, it also 
discusses the initiation of an innovative study by developing a metrics to initiate long-term monitoring of the wetlands 
in Ohio.  
 
309 
Real-Time Localized Control of Transient Instability Related Power Blackouts to Reduce Crop and Livestock 
Losses by U.S. Farms. A. M. Miah*, Department of Industrial & Electrical Engineering Technology, South Carolina 
State University, Orangeburg, SC 29117.  

Electricity is essential for the proper operation of U.S. farms. It is needed for the operation of irrigation pumps 
in crop production, for greenhouse heating in specialty crop production, and for heating and cooling in livestock 
production. In livestock production farms, electricity is also needed for automated milking, feeding, watering, 
extraction, washing equipment, and other uses. A vast majority of farms rely on electricity from power grids (electrical 
power systems). However, severe faults or disturbances on a power system can lead the system to unstable operation 
due to transient instability which is known to be a major cause of widespread power blackouts besides natural causes 
such as hurricanes, ice storms, and earthquakes. The transient instability related power blackouts have disastrous 
effects in terms of significant losses of crop and livestock by U.S. farms, and substantial spoilage of refrigerated 
agricultural products. To avoid all these losses and spoilage, real-time control of transient stability is essential to bring 
the system back to stable operation so that no widespread power blackout occurs. A technique for real-time localized 
control of transient stability based on a very recently introduced new method is currently under investigation. In this 
technique, a localized power system model is used at the site of each individual generator. In terms of transient stability 
control, if each of these localized power systems is stabilized from its respective generator site using local computation 
with the information, real-time measurement data, and control devices available at that site, then the entire power 
system also becomes stabilized. 
 
310 
Assessing the Relevance of Neighborhood Characteristics to the Household Food Security of Low-Income 
Families in North Alabama J. O. Bukenya* and K. Lule Alabama A&M University, Normal, AL 35762 

The paper attempts to examine the food insecurity situation and to identify the determinants of food insecurity 
in the Huntsville Metropolitan Statistical Area (MSA), Alabama. The primary data source was cross-sectional survey 
and mapping of discount supermarkets and community food programs. Responses were received from 700 low-income 
families and were analyzed using mapping/geocoding approached using Geographic Information Systems (GIS) 
software and Tobit regression model. The results revealed that food insecurity affecting about a quarter of the families. 
Food insecurity was associated with household factors including income and presence of children. These results reflect 
findings in previous studies which have noted that food insecurity is inherently intertwined with income. However, 
food security did not appear to be mitigated by proximity to food retail or community food programs, and high rates 
of food insecurity were observed in neighborhoods with good geographic food access. The findings raise questions 
about the extent to which neighborhood-level interventions to improve factors such as food access or social cohesion 
can mitigate problems of food insecurity that are rooted in resource constraints. Keywords: Food insecurity, low-
income families, GIS, survey data, tobit model 
 
311 
Factors Influencing Agritourism Adoption by Small Farmers in North Carolina. A. Yeboah*, R. Okafor, J. 
Owens, and J. Bynum, Department of Agribusiness, Applied Economics and Agriscience Education, North Carolina 
Agricultural and Technical State University, Greensboro, NC 27411. 

The purpose of the study is to examine the factors that constrain the likelihood that small farmers will adopt 
agritourism on their farms. The method of logit regression analysis is utilized for this purpose. The study estimates a 
logit model to identify factors influencing adoption of agritourism by small farmers in North Carolina using a survey. 
All variables included in the model were dummies and of these, having at least college education has the greatest 
impact on participating in agritourism, followed by race, public access to the farm for recreation, farms with more 
than 50 acres of land deemed unsuitable for crop production, and the total amount of land owned. Findings about farm 
location, gender, education level and race and income levels can all be useful in assessing the potential for successful 
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extension program design. For example, complementarity between limited education and willingness to seek advice 
may make it possible for a limited-resource, undereducated farmer to succeed in this activity with proper advice.  
 
312 
Lessons from the WV Sustainable Agriculture Needs Assessment Survey.  B. E. Liedl*, Department of Biology, 
West Virginia State University, Institute, WV 25112; D. Singh-Knights, Division of Resource Management, and M. 
Knights, Division of Animal and Nutritional Sciences, West Virginia University, Morgantown, WV 26506. 

One of the main aims of sustainability in agriculture is a healthy and ample food supply for present and future 
generations through the wise utilization of natural resources. Agricultural Service Providers (ASPs) are facilitators of 
agricultural programming and are expected to be competent in all aspects of sustainable agriculture to meet the 
demands of a diverse farmer population. Thus, needs assessments are essential to determine and prioritize training 
needs for both groups to efficiently utilize available resources. The needs assessment focused on differences in 
knowledge, interest, and adoption of 27 competencies regarding sustainability of ASPs versus producers to determine 
what the targeted audience already knows/believes, and what gaps still exist.  Fifty-one ASPs and 133 producers 
responded to the survey.  Disparity exists between ASP’s perceptions and producers’ actual level of adoption, but 
general agreement between the two groups in the general factors that limit producers’ adoption of sustainable 
agriculture practices was observed.  High discrepancy scores for both ASPs and producers were found for six 
competencies:  Farm Business Planning & Management; Risk Management; Record-Keeping, Enterprise & Financial 
Analysis; Farm & Food Safety; Direct Marketing and Entrepreneurial Opportunities & Market Analysis.  Highlighting 
the greatest need for ASP in-service training to provide outreach training for producers.  Producers alone had the 
highest discrepancy scores for five other competencies (Soil Conservation & Management; Accessing Funding 
Opportunities/Grant Writing; Integrated Pest Management; Community & Local Food Systems; and Youth & 
Beginning Farmer Education).  ASPs are competent to provide the producer training programs needed in these areas.   
 
313 
Farm Succession and Future of Farming in Kentucky. B. Gyawali*, B. Mishra, M. Simon, College of Agriculture, 
Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY 40601. 

Although small (somewhat underutilized) family farms have long been a tradition of Kentucky agriculture, 
there is now a shift toward fewer and larger farms. The majority of these farms are operated or managed by older 
farmers suggesting the younger generation is less interested in the farming business. A survey using a double stratified 
sampling method was conducted among 1,000 Kentucky farmers to understand farm succession and the future of 
farming in Kentucky. Farmers were interviewed about various issues related to the future of farming as well as farm 
succession and reasons for lower participation of youth in farming. Relationship between farm succession and farmers’ 
concerns about climate change, diversification, farm income, involvement of youth in farming, and farmers’ 
willingness to adopt various crops were explored. The results suggest that farm succession is correlated with acres of 
farms owned, availability of family labor, and off-farm jobs and income.  
 
314 
Association between School-College Enrollment of Hispanics and their Population in South Carolina: 2010-
2014 C. C. Mathis, Jr.* and S. R. Choudhari, 1890 Research Program, South Carolina State University, Orangeburg, 
SC 29117 

South Carolina has the highest growth (148%) of Hispanic population in the South from 2000 to 2010. The 
median age of the Hispanic population in South Carolina during the period of 2010-2014 was 25-26 years. We 
examined how the school and college enrollment of Hispanic students and the Hispanic population are related in South 
Carolina and its four major regions. Datasets on counties in South Carolina for the period from 2010 to 2014 were 
constructed from secondary data sources available at the United States Census Bureau. Selected counties were grouped 
into 4 major geographical regions for the analyses. A map was developed to present school enrollment of Hispanic 
students in the year 2014 for these counties and regions in South Carolina. Correlations between school and college 
enrollment of Hispanics and their population were computed over the period of 2010-2014 at the state and regional 
levels.  Scatter plots were developed to show trends of the relationship between student enrollment and population in 
each region for the selected period. Furthermore, the total enrollment was divided into 3 school groups, grades 1-8 
(elementary and middle school), grades 9-12 (high school), and college (up to graduate level). Moreover, we also 
examined the relationships among enrollment in these 3 school groups during the period of 2010-2014. Results, may 
be useful to develop and improve scholastic programs, matriculation policies, and student support services for schools 
and colleges concerning Hispanics at the regional and state levels. 
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315 
Applying Entrepreneurial Strategies to Cultivate 1890 Researchers and Future Leaders Facing Multifunctional 
Agriculture Development. C. Liang, North Carolina Agricultural and Technical State University, College of 
Agriculture and Environmental Sciences, Greensboro, NC 27411. 

The U.S. agricultural industry is facing many challenges and opportunities as we move into a new era of 
global marketing order. The 2012 Census of Agriculture has revealed interesting trends and shifts in demographics of 
agricultural producers in age, gender, and ethnicity. There is also a significant movement in developing local and 
regional food systems corresponding to a series of food safety concerns. Researchers in 1890 institutions need to 
design, develop, and implement entrepreneurial strategies to have a competitive edge when creating new knowledge 
to lead the evolving trends of multifunctional agriculture. This presentation will cover new research topics associated 
with the new movement in multifunctional agriculture, and begin with an introduction of (1) new research projects 
and findings related to multifunctional agricultural development across the country; and (2) impacts of multifunctional 
agriculture on local/regional food systems with respect to economic, social, and environmental assessment at farm 
level (this is one of the first studies using a combination of GIS and Mutivariate Analysis to generate a farm-level 
sustainability score system. Most literature focuses on state or watershed level). After the introduction, a list of 
strategies and tools will be shared with participants to identify opportunities to create entrepreneurial collaborations; 
design innovative approaches to respond to stakeholders’ needs with respect to multifunctional agriculture 
development; establish multidisciplinary or interdisciplinary research agendas to match the missions and goals of the 
1890 institutions; and create effective research-based programs to enrich educational experiences for stakeholders and 
younger generations.  
 
316 
The Global Food Security Short Course for High School Students: A Novel Approach to Student Recruitment 
and Engagement. D. Collins*, and L. Anderson, Department of Agriculture Alcorn State University, Lorman, MS 
39096 and C. Ford, Department of Human Sciences, Alcorn State University Lorman, MS 39096. 

The United States is facing a shortage of trained agricultural scientists. To maintain the nation’s global 
competitiveness in agriculture, introducing youth to careers in agriculture at an early stage is critical.  Alcorn is 
engaging 18 high schools in Mississippi, Louisiana, and the U. S. Virgin Islands in an annual Food Security Short 
Course. Students are exposed to All facets of our agricultural production systems via classroom instruction, hands on 
demonstrations, field trips, oral and written reports. The agriculture program at Alcorn State contributes a sizeable 
number of skilled and trained agriculture professionals annually into the agriculture workforce. The overall goal of 
this project is to increase access to and improve the quality of PreK-12, postsecondary, and informal STEM Education 
for approximately 10,000 teachers, students, and parents. Since 2013 major impacts of this project include recruiting 
and retaining 20 first time freshman into the Plant and Soil Science program. This cohort of students is succeeding 
academically, have leveraged this exposure to obtain additional scholarships, internships, and are actively engaged in 
agricultural research at Alcorn and collaborating universities.   
 
317 
Building Capacity in Post-Harvest and Food Processing Technology for Limited Resource Farmers. E. Bonsi, 
D. Mortley∗, R. Zabawa, R. Shange, B. Min, L. Asare-Baah, Tuskegee University, Tuskegee AL 36088; L. Kitonoja, 
The Postharvest Education Foundation, La Pine, Oregon 97739, USA; and N. Webster, Pennsylvania  State University, 
University Park, PA 16802. 

The Tuskegee University Global Center for Postharvest Research & Training: Handling, Food Processing & 
Food Safety was established in summer 2016. Its goals are to reduce postharvest loss of ten (10) commonly grown 
fruits and vegetables between harvest and consumption, protect food safety through adaptive research that leads to 
farmer certification for increased market access, and training of small-scale producers.  Along the fruits and vegetables 
supply chain a loss of 20, 18 and 28% is incurred during production, postharvest, and consumption, respectively; and 
a total value of $19.8 and $30 billion loss for fruits and vegetables, respectively. Identifying the types of change agents 
at diverse points along the supply chain is key to addressing food losses. This past year, 13 ‘trainers” were trained 
using the “Training of Trainers” approach for 6 months, 6 of whom were from the southeast and culminated with a 3-
day workshop. A pre-post evaluation assessment at the end of the workshop by 31 participants showed 87percent of 
respondents rating “excellent” for “information usefulness”; 60, 47 and 47 percent indicating their “knowledge level” 
prior to and after the workshop as “basic”, “intermediate” and “advanced,” respectively. When asked how soon they 
would use the information they received, over half indicated “immediately” and “within the next month”. Majority of 
them indicated they would recommend this program to others. Activities in Year II will include establishing a 
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postharvest demonstration path for tours, adaptive research on increasing shelf-life and value addition of produce, and 
short courses for small-scale farmers. 
 
318 
Sustainability in Design:  A Special Topics Course in Family and Consumer Sciences. D. Y. Butler*, Southern 
University Agricultural Research & Extension Center, Baton Rouge, LA  70813. 

Sustainability in Design is a special topics course that has been offered four years.  The objectives of the 
Sustainability course are three-fold:  1) to enhance economic development by creating marketable designs from 
recycled products; 2) to increase environmental awareness by preparing students to support long-term ecological 
balance; and 3) to protect the environment by teaching students to design objects that comply with the principles of 
social, economic and ecological sustainability. This fall nly course was developed to support the spring only Internship 
course [B1].  Students in the Internship course “own” and operate a retail store-laboratory known as Southern Niche.  
The goal was for students to create prototypes of marketable designs that could potentially be sold in Southern Niche 
the following semester.  Students created products from materials such as water bottles, paper towel rolls, wall paper, 
and fabric.  Items were purchased at resale establishments such as the Habitat for Humanity ReStore, the Salvation 
Army Store, and the Goodwill Industries Store, among other charity resale retailers.  Results indicate that the 
objectives of the course are being met.  Students have created products that have been resold for profit.  Students 
indicate that after having been in the class, they never throw anything away without first considering whether it can 
be recycled and reused or upcycled into a better product.  The students in the class—who are primarily Apparel, 
Merchandising and Textiles students—go to produce items that are socially, economically and ecologically sustainable 
long after they have completed the requirements for the class. 
 
319 
Strengthening Food Science through Experiential Learning for Middle School Youth. E. Bonsi* and J. Page, 
Tuskegee University, Cooperative extension Program (TUCEP), Tuskegee University, Tuskegee, AL 36088; V. 
Zoumenou, University of Maryland, Eastern Shore, MD 21853; B. Min, Tuskegee University Department of Food 
and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088 

The nation’s economy is increasingly dependent on STEM literate workforce for the expected job growth in 
the multibillion dollar food industry in the U.S. National shortage of scientists, specifically in food and nutrition 
sciences, coupled with limited science and science related resources and programs available to minority youth, reflects 
their disengagement and disinterest in science. While food science has become a rapidly growing field of academic 
study, nutritional science has also become a trending topic and huge concern in the society for disease prevention and 
health promotion which can contribute as a gateway to STEM education. The main objective of the strengthening 
middle school sciences project is to expose minority youth to food and nutrition sciences through interactive scientific 
activities and application to career interests. Thirty-five youth were recruited from Macon County, Alabama for 3 
summers for a total of 105 youth. Each summer, counselors worked with youth for 4 weeks in food demonstrations, 
hands-on laboratory experiences, and real-life career application (field trips) based on topics in food and nutrition 
sciences. “From farm to table” model was used to simulate manufacturing in the kitchen lab. Pre and post tests were 
administered for recall, interpretation and application of learned information and experiences; observation and 
testimonials were used as part of program evaluation. As a result, it was observed that middle school students are able 
to name related careers, perform food scientific analysis, explain the effects of healthy lifestyle on disease prevention 
and demonstrate the manufacturing process by making food products for consumption. 
 
320 
The Effects of Parents and Peers on Juvenile Delinquency: A Longitudinal Approach. H. Yun, Department of 
Family and Consumer Sciences, Fort Valley State University, Fort Valley, GA 31030. 

Notwithstanding decades of research and intervention, juvenile delinquency remains a pervasive issue in the 
United States as the frequency of delinquency increases during adolescence and the age onset of delinquency decreases 
under the age of 15.  Adolescence is a period of dramatic changes in development, with shifts in familial and social 
relationships throughout.  Thus, this study examines individual trajectories of delinquency and the influences of 
parents and peers on delinquency trajectories from early/middle (ages 14-15) to late adolescence (ages 19-20) using a 
latent growth modeling approach. Data were obtained from the National Longitudinal Study of Adolescent Health 
(Add Health). A total of 5,665 adolescents aged 14 or 15 were selected at Wave I (1995) and then followed through 
Wave II (1996) and Wave III (2001).  Results of this study suggest that the rate of change in delinquency decreases 
from early/middle to late adolescence. Regarding the effects of parents and peers on delinquency trajectories, parental 
warmth functions as a protective factor against delinquency both concurrently and longitudinally. Further, adolescents 
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who had one or more deviant peers showed slower decline in delinquency. Notably, results were also obtained on the 
effect of other demographic factors on delinquency, such as adolescent gender, family structure, parental education, 
and race/ethnicity. These findings can help to identify protective and risk factors where prevention efforts need to be 
focused.  
 
321 
Multi-Objective Facility Location-Allocation Problem Combining Context-Dependent Data Envelopment 
Analysis and Goal Programming. J.D. Hong*, Department of Industrial and Electrical Engineering Technology, 
South Carolina State University, Orangeburg, SC  29117; K.Y. Jeong, Engineering Management Program, University 
of Houston-Clear Lake, Houston, TX 77058 

This research project considers multi-objective facility location-allocation (MOFLA) problems.  Facility 
location-allocation (FLA) decisions inherently consist of two kinds of decision plans.  One is a strategic decision plan 
on the facility location, while the other is an operational decision plan on the facility allocation. Facility allocation 
decisions are also as important as facility location decisions to run supply chain network efficiently.  Thus, FLA 
decisions provide a basic foundation for designing an efficient supply chain network in many practical applications.  
We propose an innovative procedure for finding efficient FLA schemes using a goal programming (GP) model with 
MINIMAX objective approach and context-dependent data envelopment analysis (CDDEA) methodology. For a case 
study, we consider five different goals for the disaster-relief related MOFLA problems.  The first three goals are to 
minimize the related total logistics costs, the maximum coverage distance, and the maximum demand-weighted 
coverage distance.  The last two goals are to maximize the expected number of non-disrupted supplies and the covered 
demand in case of emergency. The case study using actual major disaster declaration records in South Carolina is 
presented to illustrate the effectiveness and efficiency of the proposed combining methods.  Through the case study, 
we demonstrate the applicability of our procedure and observe that the combined approach with CDDEA and GP 
performs well. Our innovative approach to the MOFLA problems would provide more insights to academicians as 
well as practitioners and researchers.  
 
322 
Characteristics of South Carolinian Agribusiness Operators and their Willingness and Ability to Participate in 
the Export Market. J. T. Tahsoh*, Department of Mathematics and Computer Science, South Carolina State 
University, Orangeburg, SC 29117. 

We conducted a sample survey of small agribusinesses and small farmers in South Carolina (SC) in May 
2016 as part of the USDA funded project titled: “Can U.S. Export Credit Programs Enhance Exporting Opportunities 
and Increase Income for Small Agribusinesses and Small Farmers in South Carolina?”  The purpose of the survey was 
to develop a profile of SC small agribusiness and small farm operators to determine their willingness and ability to 
participate in international markets. From each of five clusters, a systematic sample of 40 operators were selected. In 
all, 200 operators were interviewed and 22 of them were agribusiness operators. This paper analyzes data collected 
from the sampled agribusiness operators: 18 (81.8%) operators were males while 4 (18.2%) were females.  The mean 
age of the operators was 54.4 years with standard deviation of 13.1 years.  The educational level of 80% of the 
operators was above high school.   The mean annual income was $44,075 with a standard deviation of $33,699.  
Majority of the operators (55.3%) work part time.  The average number of workers employed in food processing was 
4.6 with standard deviation of 6.1, and for value added manufacturing of 5.1 with a standard deviation of 5.6. All the 
operators in the sample sold their products locally.   While 9.5% have forward contracts, the rest either did not know 
what this meant or knew but had never practiced. None of the operators use the export market; however, 57.1% of the 
operators said they will like to learn about export market. 
 
323 
The Utilization of Vertical Farming Techniques to Enhance Community Based Agriculture for Urban and Peri-
Urban Environments. M. Ford*. Sustainable Agriculture Program, Southern University Agricultural Research & 
Extension Center, Baton Rouge, LA 70813. 

The large influx of people to urban and peri-urbanization compelled the vertical sprawling of urban cities in 
contrast to the traditional metropolitan expansion. Modern agriculture has relied heavily on nutrient inputs obtained 
from or driven by fossil fuel-based sources. Traditional farming has been mostly a family driven business that is a 
hazardous occupation with particular risks. Urban and peri-urban agriculture (UPA) expands the economic base of the 
city through production, processing, packaging, and marketing of consumable products. Urban agriculture may 
advance environmental and food justice for communities, reduce racial and class disparities in access to healthy food, 
and leads to locally grown, fresh produce sold at affordable prices in food deserts. Vertical farming as a component 
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of urban agriculture is the practice of producing food in vertically stacked layers, vertically inclined surfaces and/or 
integrated in other structures. The modern idea of vertical farming uses controlled environment agriculture (CEA) 
technology, where all environmental factors can be controlled. Some vertical farms use techniques similar to glass 
houses, where natural sunlight can be augmented with artificial lighting and metal reflectors. The most common 
technologies suggested are: 1. Aeroponics. 2. Hydroponics. 3. Aquaponics. The major goal of this project is to 
integrate research and extension in order to provide state-of-the-art and cost-effective outreach to limited resource 
communities (food deserts); and to introduce an alternative resource based operation for farmers producing in urban 
and peri-urban environments. 
 
324 
How Can 1890 Land-grant Institutions Address the Changing Needs of Small Farms and Ranches? L. K. Rutto*, 
Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Research and community outreach programs at 1890 land-grant institutions are tailored primarily to serve 
small, minority, and limited resource constituencies, a segment of rural America that is beset by myriad socio-
economic and demographic challenges. Recent data and news reporting have highlighted rising rural blight occasioned 
by economic decline, emigration, drug (opioid) abuse, and other low quality of life indicators. In fact, the existence 
of rural, small-scale agriculture in any form other than as “retirement” or “residential/lifestyle” farming can no longer 
be contemplated, and yet 1890 land-grant programs are still focused on the traditional small farmer/rancher. These 
unfolding indicators are a direct challenge to land-grant programs, particularly at 1890 institutions. This presentation 
will examine existing data on the state of small farm rural agriculture and discuss approaches by which 1890 
institutions can address these challenges, including by rethinking missions, redefining small farmers and ranchers, and 
working to influence economic development policy at both state and national levels.    
 
325 
Quality Child Care: A Beacon of Hope in the Mississippi Delta. M. Bailey-Jefferson*, J. R. Wheat, and B. A. 
Martin, Department of Human Sciences, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601.  

The University of Arkansas at Pine Bluff is illuminating as a beacon of hope as a recipient of an Early Head 
Start-Child Care Partnership Grant! The UAPB EHS-CCP has expanded to provide access to high quality 
comprehensive child care services for low-income infants, toddlers, and their families. Research has shown that there 
is a high concentration of subsidy-receiving and subsidy-eligible children and their families who are living in the 
Mississippi Delta of Arkansas. The research investigates how history and data inform and influence lifelong positive 
outcomes for economically and resource deprived families who may not otherwise have the privilege of receiving 
adequate early experiences in a quality child care setting? The purpose of this study is to emphasize the impact of the 
quality child care services provided to participants participating in the UAPB Early Head Start-Child Care Partnership 
Program. This study is based on aggregate data derived from a sample of 88 children who were assessed in the area 
of enrollment, education, health, disability and mental health, family and community engagement with data being 
collected from parents, medical and dental screenings, including immunization records and educational screenings. 
The data yielded positive results with more low-income families moving toward self-sufficiency, while receiving 
quality early learning services for their children. Also the data results are showing an increase in up-to-date 
immunizations and early health and dental screening that supports early learning and school readiness outcomes.  
 
326 
Factors that Influence the Willingness to Adopt Improved Peanut Varieties by Northern Ghana Farmers. M. 
Ibrahim*, College of Agriculture, Family Sciences and Technology, Fort Valley State University, Fort Valley, GA 
31030; W. J. Florkowski, The University of Georgia; and S. Kolavalli, International Food Policy Institute-Ghana. 

There is a general lack of understanding of the factors that influence farmer willingness to adopt new or 
improved farm technologies such as improved peanut varieties, especially those related to Ghana. This study examines 
willingness to adopt improved varieties of peanuts at the farm level in Northern Ghana. The data used in the study 
were collected from a baseline survey conducted in 13 communities within three districts of the Northern Region of 
Ghana. A random sample of 252 farmers was selected from the 13 communities to ensure full representation. 
Descriptive statistics show that majority of the respondents had adopted improved peanut varieties and 80% of the 
respondents were male. Farmers, on average, had 2 contacts with their extension officers during the last farming 
season. The average age of a respondent was 38 years and 47% reported being the head of the household. Also, the 
average household size was 13 and the average peanut farm size is about 4 acres. The study employed a probit 
estimation procedure to examine the factors that influence the willingness of peanut farmers in northern Ghana to 
adopt IPV. The factors that negatively influence adoption include ownership of a radio, the farmer living in the Tolon-
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Kumbungu district and total farmland. Maturity time and membership in a farm organization, however, were found to 
positively affect the farmer’s willingness to adopt improved peanut varieties. 
 
327 
Macroeconomic Dynamics of Economic Development: Evidences from ARDL Bound Approach, GMM and 
Dynamic OLS. M.  Mustafa* and H. Selassie, Department of Agribusiness & Economics, South Carolina State 
University, Orangeburg, SC 29117. 

Using the Autoregressive Distributed Lag (ARDL) Bound Approach, Dynamic OLS (DOLS) and 
Generalized Method of Moments (GMM) methodologies, this research study attempts to identify some major 
macroeconomic drivers of economic development in South Carolina. The ARDL Bound testing approach has several 
advantages compared to the Johansen and Juselius cointegration technique. One advantage is that it lends itself to 
estimating the long-run relationship without requiring the pretesting of the presence of unit root. Also, the error-
correction modeling by the ARDL cointegration procedure facilitates both short-run and the long-run causality. The 
long-run results indicate that capital investment, export, government expenditure, and new business have significant 
positive effect on economic development.  The short run dynamic results confirm that capital investment, export, 
government expenditure and new business establishment have significant and positive impact on economic 
development. Also, GMM and Dynamic OLS estimates indicate capital investment, export, government expenditures 
and new business have significant and positive impact on economic development. The implications of the results are 
clear. Policy makers should consider or commit to export promotion, capital investment, government expenditures 
and new business are important ingredients for successful South Carolina economic development strategy. 
 
328 
We Can Too: Challenging and Encouraging African American Males to be Successful in Mathematics.  N. 
Cluster*, Department of Mathematics & Computer Science, South Carolina State University, Orangeburg, SC 29117. 

South Carolina is one of the lowest ranked states for graduating Black males. The We Can Too Program 
addresses this grim issue, consisting of three components: (1) an after school tutoring/mentoring program; (2) Saturday 
Academies; and (3) a summer mathematics enrichment program. During the academic school year, participants meet 
on the first Saturday of each month to participate in ACT/SAT mathematics workshops.  The 2-week summer 
mathematics enrichment program consists of math-related activities including review of mathematics concepts from 
participants’ previous grade and previewing mathematical concepts for the upcoming year.  A pre- and post-test in 
mathematics is administered in focus groups and surveys are completed to conduct comprehensive descriptive 
statistics.  The ultimate objective of this project is to increase African American males’ exposure to mathematical 
related careers; provide exposure, awareness, and importance of mathematics to African American males; increase 
mathematics proficiency; and develop a support system through tutoring and mentoring of a cohort of sixth through 
eighth grade Black males. 
 
329 
An Economic Analysis of Undergraduate Students’ Knowledge of Nutrition Facts. P. E. McLean-Meyinsse*, 
S.S. Taylor, and J.V. Gager, Southern University Agricultural Research and Extension Center, Baton Rouge, LA 
70813. 

Nutritional Facts Labels were introduced on most processed food products in August 1994 to help consumers 
to make healthier food choices. One of the facts on the food label is Percent Daily Values (%DV) which give the Daily 
Value recommendations for key nutrients based on a 2000-calorie diet. Thus, consumers can now use %DV to 
determine whether a serving of food is high or low in a particular nutrient. Twenty-two years later, overweight and 
obesity rates continue to rise nationally. Louisiana now has the highest adult obesity rate in the country, with rising 
rates among children, adolescents, and young adults (aged 18-24). Undergraduates often fall in this age group. Thus, 
our study assesses the levels of nutritional knowledge among a randomly selected group of 133 undergraduate 
students, the effectiveness of nutritional instruction in increasing knowledge, and whether gender affects knowledge. 
We used a nutritional quiz (pretest) to collect baseline data on knowledge and a posttest to measure the effectiveness 
of instruction on that knowledge. The results suggest that statistically significant differences exist between the two-
test scores. In fact, scores were higher on the posttest for knowledge of the %DV for total fat, saturated fat, cholesterol, 
calcium, sodium, potassium, dietary fiber, and total carbohydrates. Gender affected performance for %DV on fat, 
cholesterol, calcium, and carbohydrates. Given the high costs of treating diet-related diseases and Louisiana’s 
budgetary challenges, we must improve our eating habits. Increased use of Nutrition Facts will help us to make better 
food choices and, thereby, improve our diets.  
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330 
Examine the Additionality Value of the U.S. Agricultural Export Credit Programs from the Perspectives of 
Importing Countries. P. Rienstra-Munnicha*, Department of Accounting, Agribusiness, and Economics, South 
Carolina State University, Orangeburg, South Carolina-29117. 

The use of officially supported export credit programs (ECPs) for agricultural products has been a hotly 
debated issue at World Trade Organization negotiations in recent years. The European Union has agreed to reduce 
their direct export subsidies if the United States (U.S.) reduces its ECPs. The main contention is to limit the length of 
repayment of the U.S. ECPs to a period not exceeding 180 days. However, the impacts of such a reduction on importing 
countries and the U.S. are unclear. This study analyzes the additionality value of the U.S. agricultural ECPs from the 
perspectives of the importing countries. Currently, there is well documented literature that showed when producers 
face less non-payment risks of exporting markets, they produce more. Therefore, the use of export credits to minimize 
non-payment risks has been criticized as reducing the world price and increasing export quantity as the impact of the 
direct export subsidies. However, there are sparse studies examining the additionality value of export credit programs 
in the perspectives of importing countries. For instance, countries whose face with massive national debt, experience 
financial constraint, or have limited capability to borrow from financial markets, price reduction alone will not enable 
them to import what they needed the most. This study will apply import demand model to assess the aforementioned 
additionality value. The finding results will provide insight whether to the disciplinary on the use of export credits 
should be similar to or different from the rulings on the direct export subsidies. 
 
331 
Assessing the Degree of Developmentally Appropriate Assessment, Curriculum, and Best Strategies Utilized 
by Community Based Child Care Center-Based Programs. R. H. Williams*, Early Childhood Education, 
Department of Education, South Carolina State University, Orangeburg, SC 29117. 

The purpose of this study is (1) to explore the quality of assessment, curriculum, and interaction between 
early childhood educators and children; and (2) to record the structural characteristics of these early childhood 
programs. Data were collected over a three-year period in three rural based private for-profit early childhood centers 
using the Early Childhood Environmental Rating Scale©, Classroom Observation System ©, and Ages and Stages 
Questionnaire© early childhood classroom structural/environmental instruments. Collected data were analyzed using 
quantitative (correlational) and qualitative (content analysis methods).  All three instrument data sets collected for all 
three centers individually indicated significantly inconsistent levels of developmentally appropriate child/adult 
interactions and assessment practices, but showed incongruous results among the instruments on the level of 
developmentally appropriate curriculum practices present in all three centers. A comprehensive program of technical 
assistance is suggested in the areas of assessment and teaching strategies to raise child care centers in these counties 
as whole to a higher level of quality.  
 
332 
Comparative Transcriptome Analysis of Cultivated sweetpotato (Ipomoea batatas L. Lam) and its Wild 
Ancestors (I. triloba, I. cordatotriloba, I. tabascana). S. K. Ponniah*, M. Manoharan, Department of Agriculture, 
University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; T. Ramaraj, National Center for Genome Resources, 
Santa Fe, NM 87505; and V. Kalavacharla, Center for Integrated Biological and Environmental Research, Delaware 
State University, Dover, DE 19901. 

Sweetpotato storage roots are valued for its soluble fibers besides vitamins and nutrients. Storage roots 
develop from adventitious roots through the formation of secondary cambium cells around the vascular tissue. In 
recent years, next-generation sequencing has been used to understand storage root formation using different stages of 
root development in sweetpotato. However, the molecular mechanism of conversion of adventitious roots to fibrous 
roots or storage roots is not clear. In order to understand the mechanism of storage root formation, RNA-sequencing 
analyses of hexaploid sweetpotato (storage root forming cultivated species – I. batatas) and three wild 
diploid/tetraploid non-tuber forming species– I. triloba, I. cordatotriloba, and I. tabascana were carried out. The 
assembled sequences were annotated with sweetpotato gene index and other root forming species databases such as 
potato and cassava. A total of 66,418 genes were identified across the species. While 65.6%, 66.7%, and 68.5% 
uniquely aligned genes were found in I. triloba, I. cordatotriloba, and I. tabascana respectively, only 7.2% uniquely 
aligned genes were identified in the storage root forming I. batatas species. qRT-PCR analyses confirmed that starch 
and sucrose metabolism genes, such as ADP-glucose pyrophosphorylase and beta-amylase were up-regulated in the 
cultivated species than the wild species, whereas lignin genes were less expressed in the cultivated species. The 
annotated genes from this study may help in understanding the synteny between the species and the derived sequences 
may serve as a source for the development of molecular markers.  
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333 
Impacts of Field Retting of Industrial Hemp (Cannabis sativa, L.) on Soil Carbon and the Soil Microbial 
Community. S.T. Lucas*, College of Agriculture, Food Science, and Sustainable Systems, Kentucky State 
University, Frankfort, KY 40601; L.N. Vinson, Coyote Bottoms Farm, 184 Marvin Styles Road, Dawsonville, GA, 
30534; E.M. D’Angelo, Department of Plant and Soil Sciences, University of Kentucky, Lexington, KY 40546.     

With the passage of Kentucky Revised Statutes 260.850-260.959 in 2013 and the 2014 Farm Bill (section 
7606), which defined production standards for industrial hemp (Cannabis sativa, L.) at the state and federal levels, 
there are new opportunities for agronomic research around this plant. The soil quality impacts of hemp production 
have not been thoroughly investigated.  Field retting is the process by which harvested hemp stalks are allowed to 
partially decompose on the soil surface to facilitate separation of fiber from other stalk components.  The objectives 
of this study were to examine the effects of field retting of industrial hemp on soil carbon and soil microbial 
parameters.  To test for these effects a randomized complete block field plot experiment was set up in 2015 and 2016 
that included four treatments: 1) control, 2) no retting (NR), 3) low density retting (LDR), and 4) high density retting 
(HDR).  Treatments 2-4 had hemp production on the plots while there was no hemp grown on control plots.  The LDR 
and HDR treatments had hemp stalks applied to the soil at rates of 2120 kg/ha and 4240 kg/ha, respectively.  The 
HDR treatment significantly increased total soil C levels over other treatments in 2015.  Analysis of other parameters 
showed (non-significant) trends that seemed to indicate that retting may also have a positive impact on permanganate 
oxidizable soil C and microbial parameters including total biomass. Analysis of 2016 data is ongoing and will include 
a more thorough examination of effects on microbial community structure.                 
 
334 
Straighthead Susceptibility of Rice Varieties and its Relationship with Plant and Soil Nutrient Concentrations 
without Arsenic Application. S. Ntamatungiro*, B. Huang, S. Tiwari and Y. Li, Department of Agriculture, 
University of Arkansas at Pine Bluff, Pine Bluff, AR 71601  

Straighthead-like symptoms (with sterile rice panicles) can occur naturally and when susceptible rice varieties 
are grown on soils with a history of arsenical herbicide use such as monosodium methanearsonate (MSMA). A rice 
field where straighthead occurs naturally was compared to a rice field where straighthead is induced by applying 6.7 
kg As acre-1 to determine possible nutrient concentrations in different rice varieties at different growth stages and in 
the soil that trigger severe straighthead. Rice varieties were planted in a randomized complete block design with four 
replications at each location. Preplant soil samples and plant samples collected at different rice growth stages were 
analyzed for nutrient concentrations. Plant height, straighthead rating and rice panicles were taken at physiological 
maturity. Straighhead was severe in susceptible varieties at the site where straighthead was induced by application of 
MSMA. Most of the nutrient concentrations were not related to rice susceptibility to straighthead.  However, As 
accumulation in above ground plant tissue was significantly higher in susceptible varieties than in resistant varieties. 
Arsenic concentration range of 0.70 - 0.75 mg As kg-1 in aboveground plant tissue at 50% heading stage at both sites 
was found to be related to straighthead in susceptible varieties. Also, rice varieties having higher Ca and lower As 
contents in the plant had also lower straighthead ratings. The results will be important in our understanding of the 
differences in straighthead occurrence in natural and induced conditions and in developing straighthead resistant 
varieties on the natural site without using As-containing chemicals. 
 
335 
The Pearl Millet Linkage Map Improvement and its Importance in the Context of NGS Data. S. Punnuri*, W. 
Whitehead, Agricultural Research Station, Fort Valley State University, Fort Valley, GA, 31030; J. Knoll, USDA-
ARS, Crop Genetics and Breeding Research Unit, Tifton, GA, 31793; and J. Wallace, Department of Crop and Soil 
Sciences, University of Georgia, Athens, GA, 30602. 

Pearl millet [Pennisetum glaucum (L.) R. Br; also Cenchrus americanus(L.) Morrone] is a hardy, drought 
tolerant and climate-smart crop that performs well in most extreme temperatures. It was considered an orphan crop 
having poor genomic resources until recently, but recent NGS technologies have enabled researchers to overcome this 
bottleneck. There are several maps of pearl millet containing different types of markers. We used our own published 
genetic map developed from 16650 GBS markers and compared with other recently published maps. This map was 
used to confirm the collinearity of markers against a consensus map. We report that this map contained the highest 
density of markers per cM compared to other maps. The order of markers and orientation of chromosomes remained 
the same for majority of the regions. The 225 RILs of this experiment from cross Tift99B X Tift454 were planted in 
a RCBD design with three replications and evaluated for several agronomic and physiological traits. The QTL analysis 
was conducted with two different QTL mapping methods and softwares commonly used in plant breeding. Results 
revealed that both methods identified the same regions of QTLs for most of the traits. We identified major QTL regions 
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explaining high phenotypic variance for eight different traits which were supported by high lod values. These results 
reveal that NGS studies play a prominent role in improving linkage map saturation and its utility in breeding programs. 
The information gained from this study can further enhance breeding programs through marker-assisted selection and 
genomic selection. 
 
336 
Genome-Wide Differentiation of Various Melon Horticultural Groups for use in GWAS for Fruit Firmness 
and Construction of a High Resolution Genetic Map. P. Nimmakayala*, U.K. Reddy, V.L. Abburi, T. Saminathan, 
A. G. Alvarado, V.G. Vajja, Gus R. Douglass Institute and Department of Biology, West Virginia State University, 
Institute, WV-25112-1000, USA; Y. Tomason, Dnepropetrovsk State Agrarian University, Department of Selection 
and Seed Production, Voroshilov 25, Dnepropetrovsk 49600, Ukraine; G. Salazar, G. Panicker, Department of 
Agriculture, Alcorn State University, Lorman, MS-39096; A. Levi, W. P. Wechter, U.S. Vegetable Laboratory, 
USDA, ARS, 2875 Savannah Highway, Charleston, SC 29414, USA; J. D. McCreight, U.S. Agricultural Research 
Station, Salinas, CA 93901, USA, A. Korol, Y. Ronin, Institute of Evolution, Haifa University, Haifa 31905, Israel; 
J. Garcia-Mas, IRTA, Centre for Research in Agricultural Genomics CSIC-IRTA-UAB-UB, 08193 Barcelona, Spain 

We generated 13,789 SNP markers using genotyping-by-sequencing and anchored them to chromosomes to 
understand genome-wide fixation index between various melon morphotypes and linkage disequilibrium (LD) decay 
for inodorus and cantalupensis, the two leading economically important horticultural groups.  In the current research, 
we focused on the genome-wide footprints of divergence underlying formation of inodorus and cantalupensis in 
comparison with the highly diverse subspecies agrestis. Average genome-wide LD decay for the melon genome was 
noted to be 9.27 Kb. Our study further resolved a strong selective sweep and high LD on chromosomes 11 and 5 
indicating importance of these chromosomes in genetic differentiation. A high-resolution genetic map with 7153 loci 
constructed in the current study. Genome-wide segregation distortion and recombination rate across various 
chromosomes were characterized. Melon has climacteric and non-climacteric morphotypes and show wide variation 
for fruit firmness, a very important trait for transportation and shelf life. Various levels of QTLs were identified with 
high to moderate stringency and linked to fruit firmness using both genome-wide association study (GWAS) and 
biparental mapping.  Gene annotation revealed some of the SNPs are located in β-D-xylosidase, glyoxysomal malate 
synthase, chloroplastic anthranilate phosphoribosyltransferase, and histidine kinase, the genes that were previously 
characterized for fruit ripening and softening in other crops.    
 
337 
Genome-wide Identification of Histone Acetylation (H4K12ac) and Methylation (H3K9me2) Marks in 
Switchgrass (Panicum virgatum L.). V. Ayyappan*, Molecular Genetics and Epigenomics Laboratory, Department 
of Agriculture and Natural Resources, Delaware State University, Dover, DE, 19901; V.R. Sripathi,  Center for 
Molecular Biology, Department of Biological and Environmental Sciences, Alabama A&M University, Alabama, AL 
35762; M.C. Saha, Samuel Roberts Noble Foundation Inc., Ardmore, OK, 73401; J. Thimmapuram, K.P. Bhide, 
Bioinformatics Core, Purdue University, West Lafayette, IN 47907;, E. Fiedler, Molecular Genetics and Epigenomics 
Laboratory, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE, 19901; and V. 
Kalavacharla, Center for Integrated Biological and Environmental Research (CIBER), Delaware State University, 
Dover, DE, 19901. 

At the whole-genome level, the molecular mechanism of regulation of gene expression is an important 
process where the accessibility of DNA sequences is determined by the structure of chromatin. Epigenetic marks, such 
as histone modification and DNA methylation play an important role in the regulation of transcription and in various 
biological processes such as development, regeneration, and oncogenesis. In plants, there is an increasing evidence of 
regulation of gene expression by chromatin modification. Switchgrass (Panicum virgatum), is a perennial, warm-
season grass. It is commonly used for livestock feed, erosion control, wildlife, and recently as a biofuel source. Its 
ability to have a high yield potential in various geographical areas and on marginal land, plus its low nutrient 
requirements and few pest and erosion problems, made it a very marketable crop worth researching. The genomic 
resources including bacterial artificial chromosomes (BAC) library, expressed sequence tags (EST), exome sequences, 
molecular markers and few transcriptomes have been available for switchgrass. The complete switchgrass genetic 
maps have also been available. The genome-wide distribution of histone-specific modifications have not yet been 
reported in switchgrass. In this study, we report the genome-wide profiling of histone methylation H3K9me2 and 
histone acetylation H4K12ac by using ChIP-Seq in switchgrass.  
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338 
Integrated Transcriptomic and Epigenomic Research to Understand Abiotic Stress in Crop Plants. V. 
Kalavacharla*, V. Ayyappan, M. Dworkin, A. Todd, M. Subramani, R. Hayford, E. Fiedler, I. Fisher, M. T. Brown, 
T. Jones, F. Williams, Molecular Genetics and EpiGenomics Laboratory, Department of Agriculture and Natural 
Resources, Delaware State University, Dover, DE 19901; J. Thimmapuram, K. P. Bhide, Bioinformatics Core, Purdue 
University, West Lafayette, IN 47907; M.C. Saha, Forage Improvement Division, The Samuel Roberts Noble 
Foundation, Ardmore, OK 73401; M. Manoharan, Department of Agriculture, University of Arkansas at Pine Bluff, 
Pine Bluff, AR 71601; V. R. Sripathi, Plant Molecular Biology and Bioinformatics Laboratory, College of 
Agricultural, Life and Natural Sciences, Alabama A&M University, Normal, AL 35762;  

We are interested in understanding abiotic stress tolerance in plants. Abiotic stress causes several vegetative 
losses due to heat and drought stress in both food and bioenergy crops. A number of studies have been carried out 
using current cutting edge molecular biology methods but these have primarily been in the area of RNA sequencing 
or other transcriptomic applications. Gene expression is controlled by a combination of epigenetic factors such as 
small RNAs, DNA methylation and histone modifications. We are interested in profiling a combination of these 
mechanisms to understand heat and drought stress. Chromatin Immunoprecipitation -Sequencing (ChIP-Seq) and 
Whole Genome Bisulfite Sequencing (WGBS) are high throughput sequencing technologies used extensively in plant 
epigenetic research and in our work as a group. These technologies have been utilized to identify protein-DNA 
interactions and to develop DNA methylomes, respectively. Genes that are obtained from the sequencing analyses are 
validated by performing quantitative real-time PCR (qPCR). We present recent research from the DSU Molecular 
Genetics and Epigenomics Group in the development and use of novel integrated transcriptomic and epigenetic 
profiling tools in several crop plants including common bean (Phaseolus vulgaris L.), wheat (Triticum durum), 
sweetpotato (Ipomoea batatas) and switchgrass (Panicum virgatum). A combination of these approaches (RNA-Seq, 
ChIP-Seq, WGBS) will help in identifying candidate genes for abiotic stress and to unravel the interlink between the 
epigenome and transcriptome of abiotic stress especially drought and heat stresses.  
 
339 
New Specialty Super Crop Aronia mitchurinii – Ten Years of Horticultural Research Supported by 
Phytochemistry. V. Volkis*, Department of Natural Sciences, University of Maryland Eastern Shore, Princess Anne, 
MD 21853; A. G. Ristvey, University of Maryland Extension, Wye Research & Education Center, P.O. Box 169, 
Queenstown, MD  21658-0169. 

Aronia mitschurinii, commonly known as the Black Chokeberry, is a fruiting bush native to the East Coast 
of the US and cultivated as a specialty food crop in Eastern Europe. Aronia berries contain a cocktail of antioxidants 
in significantly higher concentrations than a super-berry Acai berries. The most notable of these compounds is 
anthocyanin. It is a valuable nutrient and the compound with some technical applications in addition to nutrition ones. 
In 2006 we have started the project to develop and optimize the horticultural management program for growing aronia 
in Maryland small farms to help their sustainability. This year marks the decade of research and the overview of the 
project will be presented here. First, our preliminary study of antioxidant capacity of aronia as a function of bush age, 
sun-shadow ratio, fertilization and pest management influence significantly the antioxidant capacity. The correlations 
observed over the last ten years will be presented. Then we will present the influence of temperature and exposure 
time on antioxidant content of aronia, the critical data for the optimizing the pasteurization and food processing. 
Finally, two examples of non-food related applications of aronia, as an antifouling agent and as a food additive after 
resin extraction, will be presented.  
 
340 
Integrated Management of Three Watermelon Diseases Using Melcast, Fungicide alterations and Mulch. Z. 
Mersha*, M. O’Connor, Cooperative Extension, Lincoln University of Missouri, Jefferson City, MO 65101  

Melons are economically important crops in Missouri. Each year, Alternaria leaf blight (ALB), anthracnose 
(ANT) and gummy stem blight (GSB) cause substantial yield losses in melons. Most commercial growers use 
calendar-based fungicide spray schedule. MELCAST (MELon disease foreCASTer) is a weather-based disease-
forecasting and spray advisory program that allows cantaloupe and watermelon growers to schedule sprays based on 
weather. Lincoln University’s Extension Plant Pathology program and Purdue University supported 3-6 MELCAST 
sites in central, east and south east Missouri in the last four years. Research plots were established at George 
Washington Carver Farm between 2013-2015 to evaluate effect of MELCAST, fungicide alternations and mulches in 
reducing diseases on the watermelon variety ‘Crimson Sweet’. Fungicide sprayed plots had significantly lower 
diseases compared to non-sprayed plots. Alternating Bravo WeatherStik® and Inspire Super® or Quadris Opti® and 
Luna Experience® significantly reduced ALB, ANT and GSB. However, no significant difference was detected 
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between these two alternation plans. In 2014, total foliar biomass was significantly higher on plastic mulched plots 
with fungicide sprays (34.7 lb/plot) than without (9.1 lb/plot). Disease suppression was not significantly different 
either between MELCAST and weekly sprays or between rye-vetch and plastic mulch use. Overall, use of MELCAST 
saved 1-2 fungicide sprays per season. Use of MELCAST was implicated in increasing profitability by reducing 
production costs and also by taking care of disease concerns at the right time. Growers are encouraged to use 
MELCAST, mulch and to alternate fungicides in order to overcome risk of fungicide resistance and improve 
productivity of watermelons. 
 
341 
Effects of Climate Change and Agriculture on Plant Communities of Isolated Wetlands.  S. D. P. Smith*, 
Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

Wetlands provide a variety of ecosystem services to humans, such as habitat for wildlife, nutrient retention, 
and carbon storage. However, nutrient enrichment (such as from agricultural runoff) and water level changes (from 
both natural and anthropogenic sources) can strongly affect the aquatic and wetland plant communities of these 
systems. In the past, I tested the relative effects of nitrogen and phosphorus enrichment on the plant communities of 
ponds in Michigan. More recently, I have continued surveys of 25 temporary and semipermanent ponds in Michigan 
to explore long-term changes in community composition, and I am beginning to monitor wetlands in the mid-Atlantic 
region as well. In the Michigan wetlands, I have identified four distinct community states, characterized by dominance 
of different producer functional groups (floating, submerged, or emergent vegetation) or the absence of plants 
throughout a season. Shifts between community states were rare within a season, but many ponds shifted between 
community states across years. Notably, many of these shifts occurred with large changes in water levels, such as the 
occurrence of a floating plant outbreak during a high water year. Further study of the dynamics and causal mechanisms 
of these patterns will improve our understanding of both natural variations in wetland plant communities and the 
effects of environmental stressors such as agriculture and climate change. 
 
342 
Does Climate Influence Energy Demand? A Regional Analysis. O. Yeboah*, L. C. Cooper, Jr. International Trade 
Center, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411; S. Shaik, Center for 
Agricultural Policy and Trade Studies, North Dakota State University, Fargo, ND 58108; and B.A. Legesse, L.C. 
Cooper, Jr. International Trade Research Center, North Carolina Agricultural and Technical State University, 
Greensboro, NC, 27411. 

For the past several decades, a large research effort has focused on the effects of greenhouse gas (GHG) 
emissions – particularly CO2 emissions – on climate change. A relatively small amount of literature, however, 
examines the reverse pathway, the potential effects of climate change on energy demand. Climate change is expected 
to affect energy markets both directly and indirectly. Directly, energy demand will be affected by extreme temperature 
changes, because higher temperatures imply less energy for heating and more demand for cooling, in addition to 
variations in the demand for energy as a production factor. This study employs a two-step estimation and model 
procedure. The first step estimates U.S. regional and state energy demand with time-series data from 1970 to 2014 
with Trans-log cost functions from transportation, industry, residential, and commercial sectors in seemingly unrelated 
regressions. The cost share of these sectors is regressed over prices, short-run and long-run means, and standard 
deviations of temperature and precipitation and over technology to capture trends over the years. In the second step, 
we compute substitution price elasticities, and, together with elasticities of the temperature and precipitation variables, 
we predict the trend of future energy demand in these sectors by region. The results indicate a positive trend for future 
energy demand in all sectors in the nine climatic regions of the U.S. As expected, results indicate that technology has 
had negative impacts on energy demand in three regions: central, southeast, and west-north central, for the industrial 
sector; it has adverse impacts on energy demand in four regions: east-north central, northeast, northwest, and southeast, 
for the residential sector; and it has negative impacts on energy demand in three regions: northwest, south, and 
southeast, for the transportation sector. 
 
343 
Small and Limited Resource Farm Energy Audit in Alabama Black Belt Counties: A Case Study. Y. Diabate*, 
R. E.  Martin, and N. Baharanyi, Cooperative Extension Program and George Washington Carver Agricultural 
Experiment Station, Tuskegee University, Tuskegee, AL 36088. 

The U.S. is currently the largest single consumer of energy. The result is that the average farm and small 
business spends about $2000 per year on energy. Continuous heating and air conditioning consumption account for 
half of home energy costs. With this consumption comes a tremendous amount of wasted energy. Thirty limited 
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resource farmers and businesses in Alabama have had their businesses’ energy audit go through the Rural Energy for 
America Program (REAP) grant. The Energy Audit provides adequate and appropriate evidence of the energy savings 
that are expected when an energy efficiency project is completed and operated as designed, similar to, but in more 
detail, than an energy assessment or site evaluation. The recommended energy up-graded equipment in most of this 
study will result in annual energy cost savings of approximately $5,000. This represents about a 40% reduction of the 
annual energy costs. Recommended equipment or changes in management may be eligible for federal assistance 
through USDA-NRCS or USDA Rural Development, as well as local assistance through your utility company or state 
government. The total amount of energy saved equals the annual electric usage of about ten farms. 
 
344 
A Spatial Approach to Assessing Soil Conditions and Crop Management Practices for Underserved Farming 
Enterprises. N. M. Estwick*, R. W. Griffin, A. A. James, D. Bicaise, Department of Agriculture, Nutrition, and 
Human Ecology; and N. Daniels, Cooperative Extension Program, Prairie View A&M University, Prairie View, TX 
77446. 

The use of spatial technologies allows for geo-referencing of sampling sites using GPS units and Esri's 
ArcGIS software to indicate land cover criteria as related to management practices. The data collected were utilized 
to determine the best management practices for seven underserved farming enterprises within a 25-mile (40.2 km) 
radius of Prairie View A&M University, Texas. GPS units were used to collect data points. The resulting data were 
mapped using esri’s ArcGIS 10.4 desktop tools and displayed using esri's webGIS applications. This approach allowed 
for spatially representing soil pH and soil moisture data at the 4 inch (101.6mm) and 6 inch (152.4mm) depths for 
each location in the study area. In addition to the maps that were created and used, the data were utilized to create a 
soil pH and soil moisture geodatabase which is specific to the study area. Over 50 students were involved in this 
research and received training in soil pH monitoring, soil texture determination, and/or soil compaction analysis. 
 
345 
Alabama Mesonet Based Plant Available Water and Site-specific Soil Water Deficit Index. X. Xiao*, X. Kuang, 
D. Davis, M. Mbila, Alabama A&M University, Normal, AL 35762. 

Alabama is known to have plenty of water; however, recent droughts have had significant economic impacts 
on the state. Over the last 80 years, Alabama has lost nearly 90% of its row crop agriculture due to the lack of water 
for crops at critical stages of growth and development in the summers. Recently, we have seen more and more 
irrigation systems installed in the agricultural fields of Alabama, but the water management plan is not well-developed 
compared with neighboring states such as Georgia and Mississippi. In this paper, site-specific soil water deficit indexes 
(SWDI) were determined at different soil depths at each station based on soil moisture and property measurements of 
Alabama Mesonet (ALMnet). Six stations (East View, WTARS, Allen, Cullman, Livingston, and Tuskegee) were 
selected to represent different soil types and different climate divisions. SWDI was compared and evaluated with 
atmospheric water deficit index (AWDI), crop moisture index (CMI), and modified palmer deficit index (MPDI). 
Results showed that SWDI generally agreed well with AWDI, CMI, and MPDI for uniform soil layer, but SWDI 
varied with depths and soil types at non-uniform soil layers at the same climate division. The SWDI determined, based 
on the ALMnet, has the potential to support irrigation development and water management in Alabama and can also 
be used to help accurately quantify drought severity. 
 
346 
Development of Near Real-time Site Specific Irrigation Scheduling Tool for Agricultural Crops and Urban 
Landscapes in Texas. R. Awal* and A. Fares, College of Agriculture and Human Sciences; and R. S. R. Janapana, 
Computer Science Department, Prairie View A&M University, Prairie View, TX 77446. 

A substantial portion of fresh water use in Texas is for agricultural and urban landscape irrigation, including 
golf courses. Irrigation water use efficiency can be increased by optimizing the irrigation scheduling. Despite their 
practical uses, irrigation scheduling methods have not been widely used. Advances in real-time computing helped 
scientists to develop user-friendly irrigation scheduling tools which calculate near real-time plant water requirements 
based on near real-time site specific rainfall, evapotranspiration (ETo), soil, and plant growth data. The specific 
objectives of this study are to: 1) develop web applications to acquire near real-time weather data of rainfall and ETo 
from different weather networks across Texas; and 2) develop irrigation scheduling tool to provide site specific near 
real-time irrigation scheduling data for agricultural crops and urban landscapes. A user-friendly web-based tool is 
developed for irrigation scheduling. The tool allows the user to add new fields and select different crops, soils, weather 
stations, and planting dates. The tool keeps track of crop growth stages starting from plantation and the status of the 
different soil water budget components (crop ET, soil water content, drainage) on a daily basis based on near real-
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time weather data. This tool will help increase irrigation water use efficiency in agricultural crops and urban 
landscapes in Texas, eliminating over- and under-irrigation applications. In our future work, we will develop a mobile 
app that will be more accessible to the general public. The app will also be able to access site specific soil hydrologic 
data and forecasted weather data. 
 
347 
Evaluation of Tomato Grown Under Different Soil Management Practices. E. T. Turley* and G. F. Antonious, 
Division of Environmental Studies, Kentucky State University, Frankfort, KY 40601. 

Demand for food is increasing, and much of future production methods will depend on the use of fertilizers 
and soil amendments. Consumer and grower interest in safe products has also increased significantly over the past 
several years and is expected to continue. Five soil amendments were used to study their impact on tomato yield. The 
five soil amendments were: 1) sewage sludge mixed with native soil, 2) yard waste compost mixed with native soil, 
3) chicken manure mixed with native soil, 4) horse manure mixed with native soil, and 5) no-mulch (un-amended soil) 
used for comparison purposes. Each amendment was applied at 5% nitrogen acre-1 on dry weight basis. After three 
harvests, plots amended with chicken manure had the greatest tomato yield and number of fruits compared to horse 
manure, yard waste compost, no-mulch, and sewage sludge treatments. Accordingly, recycling CM waste for use as a 
low-cost fertilizer resulted in a positive effect on the growth and yield of tomato. Additional research is currently in 
progress to extend and validate these results. 
 
348 
Transition and Demonstration Capacity: Non-chemical Technology Weed Disruption in Agriculture. C. 
Lowell*, Department of Agricultural Sciences; A. Morris, Department of Manufacturing Engineering, Central State 
University, Wilberforce, OH 45384; J. Jackson, Global Neighbor, Inc., Centerville, OH 45459. 

A new integrated pest management strategy has been developed to enhance crop production and reduce 
environmental impact of weed control by using directed energy (DE). DE is used to spot-illuminate unwanted weeds 
with pre-determined light of a minimum of 1.7 Wcm-2 (approximately 17 suns) DE in a combination of ultra-violet 
A, visible, and infrared frequencies. Manufactured delivery systems are controlled by integrated sensors and machine 
vision. This research provides opportunity to facilitate an important agriculture system/technology, expand faculty 
and undergraduate student opportunities, and prepare for effective introduction through extension. A handheld, 
commercial DE ‘Naturezap’, developed by industry partner Global Neighbor, Inc., was used for greenhouse 
experiments on dandelion Taraxacum officinale (L.) Weber ex F.H. Wigg, common ragweed 
Ambrosia artemisiifolia L., and crabgrass Digitaria ciliaris (Retz.) Koeler. DE was evaluated for effectiveness 
compared to glyphosate (90 mg, isopropylamine salt per plant). DE treatments of 20 sec completely controlled 
dandelion, ragweed, and crabgrass seedlings without regrowth one week after treatment. A “breadboard” prototype 
DE was built to test agricultural feasibility and training. This device kills weeds with computer controlled banks of 
DE sources that illuminate when a green object is identified. Dosage is controlled by lights turning on in sequence as 
device moves forward. This device is used for software development and dosage verification. Research continues to 
deploy a DE assembly into field soybean test plots to evaluate weed killing effectiveness. This research has led to the 
initiation of a mechatronics program at Central State University to enhance precision agriculture through 
mechanization. 
 
349 
Enhancing Glucosinolates in Brassica Plants for Potential Soil Biofumigation. G. F. Antonious*, Division of 
Environmental Studies, Kentucky State University, Frankfort, KY 40601.  

Two plant species, arugula (Eruca sativa) and mustard (Brassica juncea), were field-grown under four soil 
management practices: soil mixed with municipal sewage sludge (SS), soil mixed with horse manure (HM), soil mixed 
with chicken manure (CM), and no-mulch bare soil (NM), to investigate the impact of soil amendments on 
concentration of glucosinolates (GSLs) in their shoots. GSLs, hydrophilic plant secondary metabolites, in arugula and 
mustard were extracted using boiling methanol and separated by adsorption on Sephadex ion exchange disposable 
pipette tips filled with DEAE, a weak base, with a net positive charge that exchanges anions such as GSLs. 
Quantification of GSLs was based on inactivation of arugula and mustard endogenous myrosinase and liberation of 
the glucose moiety from the GSLs molecule by addition of standardized myrosinase (thioglucosidase) and 
spectrophotometric quantification of the liberated glucose moiety. Overall, GSL concentrations were significantly 
greater (1287 µg g-1 fresh shoots) in plants grown in SS, compared to 929, 890, and 981 µg g-1 fresh shoots in plants 
grown in CM, HM, and NM soil, respectively. Results also revealed that mustard shoots contained greater 
concentrations of GSLs (974 µg g-1 fresh shoots) compared to arugula (651 µg g-1 fresh shoots). Soil management 
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practices that enhance GSL content and the release of isothiocyanates in plants might be useful in controlling soil-
borne diseases in agricultural production. 
 
350 
A Web-based Spectrum Analysis System for Instrumental Neutron Activation Analysis (INAA). Z. J. Sun*, 
Applied Radiation Sciences Laboratory, South Carolina State University, Orangeburg, SC 29117; Q. S. Cai, Nuclear 
Reactor Program, North Carolina State University, Raleigh, NC 27695.  

Instrumental Neutron Activation Analysis (INAA) of environmental, archaeological, geological, and 
industrial samples requires extensive data analysis. This process is tedious and susceptible to error. For the purpose 
of saving time, reducing manpower, and minimizing human error, a web-based computer program, Nuclear Activation 
Analysis System (NAAS), is designed, built and implemented at the Applied Radiation Science Laboratory (ARSL) 
to automate this process. The program is developed by C++, SQL, and asp.net technology. Basic operation mode of 
NAAS includes the information exchange of web servers, database engines, and client computers. Based on the peak 
information of the spectra and the supporting NAA library, the program automatically identifies elements in the 
samples and calculates their concentrations and corresponding uncertainties according to the error propagation 
formulas. By switching the nuclide library and the related formulas behind, the program can be easily 
integrated/expanded to the field of charged particle activation analysis (CPAA) and photon activation analysis (PAA). 
Implementation of NAAS would standardize the analysis of nuclear activation data. Results from this software are 
compared with standard INAA calculations with excellent consistency. With minimum input from the user, the 
software has proven to be fast and reliable. The program is particularly user-friendly for colleagues (e.g., 
archaeologists, biologists, environmentalist, geologists, etc.) who are interested in neutron activation analysis, but not 
knowledgeable about the underlying details of the nuclear reactions as well as the corresponding activation 
calculations. 
 
351 
Digital Media Adoption: A Case for Digital Assistance Program for Micro Agribusiness Enterprises in South 
Carolina. R. Singh*, Department of Business Administration, South Carolina State University, Orangeburg, SC, 
29117. 

The rapid growth of the World Wide Web and the digitalization of customer facing channels have forced 
many businesses to adapt for survival in the digital competitive landscape. Today, businesses must maintain a strong 
presence in the online digital world through utilization of technologies such as traditional e-commerce, social media, 
and mobile computing to capture and maintain customer attention, provide services and products, and accrue financial 
value. Adding to the challenge faced by businesses is the rapid rate of change of online digital technologies. While 
many small and medium sized businesses adapt and evolve in their use of online digital technologies through 
interventions provided by consulting, practitioner, and academic literature, little is known about the challenges and 
constraints faced by micro-businesses, i.e., businesses that employ nine people or less. To address this shortcoming in 
academic research our study focuses on four constraints (system-fit, human capital, infrastructural, and financial) 
faced by micro-businesses in South Carolina.  We contend that these constraints significantly diminish the ability of 
micro-businesses to maintain active and passive online presence through the use of online digital technologies. 
Diminished online presence, in turn, adversely affects the ability of micro-businesses to accrue financial value while 
also constraining their ability to grow reputational capital. 
 
352 
Reducing Poverty in Sub-Saharan Africa through Sustainable Value Chains: The Case of Soybean Value Chain 
in Ghana and Mozambique. S. L. Tubene*, Department of Agriculture, Food, and Resource Sciences, University of 
Maryland Eastern Shore, Princess Anne, MD 21853.  

The value chain approach is considered as an efficient tool for ensuring a sustainable agricultural 
development in Sub-Saharan Africa in general and in Ghana and Mozambique in particular. In order to improve the 
agricultural sector in Sub-Saharan Africa, it is imperative to deploy instruments that increase the assets of poor rural 
households, enhance the human capital of small farmers, and create meaningful opportunities for rural households to 
effectively participate in non-farm enterprises. It has been indicated that there is a finite limit to the income 
improvement available through technical upgrading and development of appropriate enterprises along the value chains 
for key commodities. In addition, moving subsistence farmers to commercial farming does not necessarily add 
significant value to the gross national product. The added value in agriculture is rather created mostly at the processing, 
packaging, and distribution points in the value chain.  Allowing smallholder farmers to partner with private sector 
firms to share in the value chain would be significant in achieving food security, raising income levels, stimulating 
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the rest of the economy, and reducing poverty. This paper discusses soybean value chain challenges and opportunities 
in Ghana and Mozambique and provides significant strategies for reducing poverty in Sub-Saharan Africa.  
Keywords: Soybean, value chains, Ghana, Mozambique 
 
353 
Aging-in-Place: Competency Levels of N.C. Elderly Homeowners with Limited Resources. S. Lee*, V. L. 
Giddings, and S. R. Robinson, Department of Family and Consumer Sciences, North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411; K. Parrott, Department of Apparel, Housing, and Resource 
Management, Virginia Tech, Blacksburg, VA, 24061. 

In North Carolina, the number of people aged 65 years and older increased almost 38 percent between 2003 
and 2013; 80 percent of them are homeowners. This demographic profile can be discussed in the context of 
competency levels to age in place. According to the AARP, 88 percent of those aged 65 and older wanted to remain 
in their homes for as long as possible, which is called aging in place (AIP). However, as homeowners age, their quality 
of life at home is a concern, since homes may not be built to accommodate their physical challenges. Also, financial 
challenges can be another concern of the aging population, particularly those with limited resources. That is, their 
housing cost burdens increase while health and mobility issues drive demand for home improvements and other 
services to support these older residents’ AIP (Center for Housing Policy, 2012). This study discusses AIP competency 
levels of elderly homeowners with limited resources in North Carolina. In 2013-2014, the Housing Research team at 
N.C. A&T conducted interviews with limited-resourced elderly homeowners (N=30). Most participants were single 
and female; their average age was 73. Thirty-nine different health conditions were identified. The majority were 
dependent on government resources and needed home improvement. Half had a mortgage payment and most had no 
financial resources for emergencies. Few elders received care support within the community. Religion was an 
important part of their life. Few had any plan for their future, including a lack of planning for their aging in place or 
managing a health crisis. This study’s finding that N.C.’s low-income, elderly homeowners had low competency levels 
suggests that community and government support and preventive maintenance are needed to assist their AIP.    
 
354 
Co-creation of Knowledge an Instrument for Building Intellectual, Political and Community Capital. T. W. 
Thomas*, Department of Agribusiness, Applied Economics, Agriscience Education, College of Agriculture and 
Environmental Sciences, North Carolina A &T State University, Greensboro NC 27411. 

The failure of top-down categorical approaches for generating solutions to many local problems has led to 
the adoption of alternate, more participatory, approaches. Many scholars believe that a confluence of local and global 
forces have generated complex problems that require new approaches to problem solving. Previously, the top-down 
approach relied entirely on the knowledgeable elite. Communities were seen as passive study subjects and information 
flow was one way only – from knowledgeable elites to the less-knowledgeable community agents or community-
based organizations, acting on behalf of their communities. In today’s information-driven society, community leaders 
and many residents live in the same information environment as their leaders and scientists. As such, they no longer 
defer to leaders or scientists, and they recognize that science generates options on what “is,” but human values must 
guide the selection from among the options it generates. Given this view, scientists should recognize that people and 
communities are not just objects of development, but agents of their own development. As agents of their own 
development, they bring unique knowledge and perspective to development initiatives. The question then becomes, 
“How can development initiatives and the process of scientific research make use of this unique knowledge and 
perspective ensure the success and sustainability of development initiatives?” This study will use listening sessions to 
collect data on the salience and relevance of co-creation of knowledge to communities as an instrument for facilitating 
constructive participation and building intellectual, political and community capital for creating collective impact. 
 
355 
Socioeconomic Well-Being of Traditionally Underserved Populations in Strikeforce Counties in Texas: An 
Ethnographic Approach. W. H. Turner*, A.L. Parks and Y. Jung, Cooperative Agricultural Research Center, Prairie 
View A&M University, Prairie View, TX.77446 

The purpose of the research is to answer a simple question: “To what extent does research and outreach 
programs at 1890 Land Grant Universities impact the socioeconomic well-being of families and communities in the 
counties they serve”. The Research and Extension programs of these Universities are charged to carry out community-
sensitive programs such as the enhancement of the resilience of families, addressing the effects of economic disparities 
between groups, and, among other services, advocating for upward social and economic mobility in communities. 
Thus, research based in social demography, cultural patterns and changes, and lifestyle factors serves purposes as 
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important as the investigations of food, plant, animal, and natural resources systems. The aim of this study was to 
develop a baseline of information that serves as a foundation for understanding the impact that these programs are 
having on the social well-being of the traditionally underserved and unserved populations. Preliminary results indicate 
that the effects of racial concentration is shaping the pattern of economic development. However, racial concentration 
had negligible effect on either employment or income growth.  
 
356 
Financially Literate Entrepreneurship for Rural Youth and Families: A Pilot Study at Two South Carolina 
Lowcountry High Schools. W. H. Whitaker, Jr.*, Department of Family & Consumer Sciences and G. Ma*, 
Department of Business Administration, South Carolina State University, Orangeburg, SC 29117. 

This project examines, identifies and supports solutions to economic challenges specific to youth and their 
families in rural communities, primarily encouraging innovative entrepreneurial opportunities best described as 
“agripreneurship” (services and/or products in a rural setting). A research collaboration between two academic 
disciplines critical to economic development success — entrepreneurial tools and financial literacy education — this 
project offers a sustainable and easily replicated program that can identify rural opportunities, support budding 
entrepreneurs, involve and educate their families, provide inspiration and encourage achievable results. Core 
objectives include: 1) building an infrastructure for ongoing community development; 2) growing learning 
opportunities for youth and adults in rural communities; 3) encouraging community investment in rural-based 
entrepreneurs; 4) reducing challenges faced by youth entrepreneurs; and 5) sharing globally applicable methodologies. 
Two Title I South Carolina Lowcountry high schools will host 150 participants. Extensive talent, through partnerships 
and collaboration under the guidance of an advisory board, will represent agricultural, research and business interests. 
 
357 
The Economic Feasibility and Marketing of Value –Added Smoked Catfish in Alabama for Limited Resource 
Catfish Farmers. Y. Diabate*, N. Baharanyi, George Washington Carver Agricultural Experiment Station, Tuskegee 
University, Tuskegee, AL 36088; J. Curtis, Agricultural Economics and Rural Sociology, and Y. Wang Department 
of Biosystems Engineering, Auburn University, Auburn, Alabama 36849. 

Limited resource catfish producers are seeking ways to enhance economic and financial profitability of their 
aquaculture enterprises. One of the recommended methods to increase profitability is to sell value added smoked 
catfish at niche markets. Development of value-added smoked catfish is a potential cottage industry for limited 
resource catfish farmers in the Alabama Black Belt area. However, little information is available on the profitability 
and feasibility of producing for and selling smoked catfish. In this study, we examine the profitability of producing 
smoked catfish competitively on a limited scale, and the factors influencing the profitability and feasibility of smoked 
catfish. Only the whole fish opened from the back was used.  The results suggest that targeted consumers would be 
willing to pay for smoked catfish.  The magnitude of the consumer purchases suggests a likely profitable market for 
the development and marketing of the product by small and limited resource catfish producers.  The survey analyses 
indicate that respondents’ previous smoked catfish purchasing behavior, the price, the freshness, the ethnic 
background and their household income significantly influenced their decision to buy this smoked catfish. 
 
358 
Evaluating Functions of Organic Farming for Small-Scale Farms. Liu, X.* and T. Goodman, Agricultural 
Economics, Fort Valley State University, Fort Valley, GA 31030. 

The last decade witnessed small-scale farms revitalized in the U.S. agricultural sector due to the emergence 
of organic farming. While much attention has been attracted to the area, the results are mixed. This investigation 
examined the impact of organic farming on small farms, with special focus on its beneficial aspects in the food market. 
Through analysis of USDA data and case study information, we found that organic farming gave small-farms the 
leverage in price setting, helped them seize on a lucrative niche that larger farms have difficulty in wedging into, and 
circumvented intensive face-to-face competition with large farms in conventional marketplaces. Consequently, small 
farms benefited by retaining a larger share of value along the product supply chain. Our analysis confirmed that organic 
farming has been a major contributing factor in supporting shifting small farms from the long-time survival struggle 
to a stage of development. This shift is and will also be critical to ensuring food security and safety of consumers and 
to maintaining the sustainability and competitiveness of rural communities. 
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359 
AdvantEdge™™ or Manna Pro® Select Series Gro™. A.E. Hahn*, B.C. Shanks, Department of Agriculture and 
Environmental Sciences, Lincoln University of Missouri, Jefferson City, MO, 65101; J.D. Caldwell, B.L. Miller, P. 
Biggs, A.J. Lea, L.M. Schlemper, Purina Animal Nutrition Center LLC, Gray Summit, MO, 63039. 

With an increased interest in locally-produced food, rabbits have become more valuable in niche markets. 
Thus, it is important to evaluate commercially-available rabbit feeds. Therefore, the objective of this study was to 
determine differences in performance between Purina® Rabbit Chow™ Professional Natural AdvantEdge™ (NAE) 
versus Manna Pro® Select Series Gro™ (MPG). In a completely randomized design a total of 20 weaned New Zealand 
White rabbits (0.64 ± 0.0136 kg body weight) were stratified by birth weight, date of birth, sex, and doe. Groups were 
then allocated randomly to 1 of 2 ad libitum dietary treatments consisting of: 1) Purina® Rabbit Chow™ Professional 
Natural AdvantEdge™ (n = 10; 18% crude protein, 14.5-18.5% crude fiber, 1.4% fat) and 2) Manna Pro® Select Series 
Gro™ (n = 10; 18% crude protein, 16-21% crude fiber, 2.5% fat). Rabbits were housed in individual pens and offered 
their respective diets for 46 days. Start weight, end weight, average daily gain, and total gain were similar (P ≥ 0.11) 
between NAE and MPG. Intake was less (P = 0.0006) and feed conversion rates were lower (P = 0.0003) from NAE 
compared with MPG. Therefore, rabbits offered Purina® Rabbit Chow™ Professional Natural AdvantEdge™ 
performed equally, but consumed less feed and had superior feed conversion rates compared to rabbits offered Manna 
Pro® Select Series Gro™. Our data substantiate that Purina® Rabbit Chow™ Professional Natural AdvantEdge™ is a 
quality rabbit feed. 
 
360 
Pre-Weaning Performance of Purebred and Crossbred Hair Sheep Lambs Born During Different Seasons. A. 
Fitchett* and S. Wildeus, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Terminal sire mating is a breeding tool used to improve growth and carcass characteristics of lambs. This 
project evaluated the use of Dorset (wool breed) rams as terminal sires with landrace hair sheep breeds for lamb 
production. A flock of 110 purebred Barbados Blackbelly and St. Croix ewes were mated with like-breed sires or 
Dorset rams in 3 single-sire groups per sire breed at 8-month intervals as part of an accelerated breeding system. 
Lambs were born on pasture in April, December, and August during two production cycles. Their birth weights and 
litter sizes were recorded. Lambs were raised on pasture and weaned at 9 weeks of age, and weaning weight and 
FAMACHA anemia scores were recorded. Data were analyzed by analysis of variance with breed type, litter size, 
lambing season, and year as main effects. Birth weights were significantly heavier in crossbred than in purebred lambs 
(3.34 vs. 2.73 kg), in ram than in ewe lambs, and in single than in twin and triplet lambs. Crossbred lambs had 
significantly heavier birth weights in August, while there were no differences between lambing seasons in purebred 
lambs. Pre-weaning average daily gain and adjusted 60-day weaning weight were again higher in crossbred than 
purebred lambs (144 vs. 121 g/d; 12.21 vs. 10.15 kg). In contrast, FAMACHA scores were higher (less favorable) in 
crossbred than in purebred lambs, and higher following April than following August and September lambing. Results 
indicate that crossbreeding increased lamb growth performance by 20%, making it a viable management option.  
 
361 
The Relationship Between Body Condition Score and Body Weight, Body Linear Measurements and Real-time 
Ultrasound Body Composition Measurements in Alpine Does Prior to Kidding. A. Phillips*, F.R.B. Ribeiro, B. 
Barcelos, L.C. Nuti, W.B. Foxworth, S.K. Lewis, Y. Jung, S. Horner, B.L. Jackson and G.R. Newton, Cooperative 
Agricultural Research Center, Prairie View A&M University, Prairie View, TX. 

The objective of this study was to determine the relationships between body condition score (BCS) and body 
weight (BW), hip height (HH), wither height (WH) girth circumference (GC) and real-time ultrasound (RTU) 
measurements of body composition in Alpine does prior to kidding (n = 34). The body composition traits measured 
by RTU were 12-13th rib fat thickness (uBF), and rump fat thickness (uRUMP). Ultrasound measurements were taken 
using an Aloka 500 with a 12 cm 3.5 MHz transducer. Hair was clipped and vegetable oil was used as a coupling 
agent in order to enhance image quality. Data were analyzed using the Proc CORR and Proc REG procedures of SAS. 
Body condition score was highly correlated (P < 0.01) with uBF and uRUMP (r = 0.84 and 0.74, respectively). Girth 
circumference was highly correlated to BW (r = 0.78; P < 0.0001) and correlated to HH (R = 0.38; P = 0.037) prior 
to kidding. Prediction equations were developed in order to predict BCS using a stepwise procedure. Prediction of 
BCS using uBF had an R2 of 0.63, which was the first variable included in the model. Inclusion of three additional 
variables (uRUMP, HH and WH) in the full model improved the R2 to 0.76. Results indicate that RTU body 
composition traits are highly correlated with BCS in Alpine goats. More research is needed in order to refine the 
models and improve accuracy of prediction.  
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362 
Intensive Swine Production Leads to Modulation of Immunoglobulin A (IgA) in the Lower Airway of Pigs. C.L 
Horton*, R.S. Ranabhat, R.C. Minor, and J.T. Waterman, Department of Animal Sciences, North Carolina 
Agricultural and Technical State University, Greensboro, NC 27411. 

Respiratory diseases like pneumonia, pleurisy, asthma and chronic bronchitis are ubiquitous problems of 
intensive swine production. These diseases have a severe economic impact because of the high morbidity reduction 
in feed efficiency and growth.  Furthermore, the respiratory health problems do not only affect swine, but also the 
humans that work in and around the production facilities. Previous data from our group has shown increased 
expression of oxidative stress factors, mucus (goblet cells), lipid peroxidation and decreased antioxidant activity in 
the respiratory system of swine reared indoors as compared to outdoors. The focus of this pilot study was to compare 
the level of Immunoglobulin (Ig)A, an antibody critical to mucosal immune responses, in the serum and lower 
respiratory tract of pigs reared indoors and outdoors. Serum, lung lavage, as well as lung and tracheal extracts from 
pigs reared indoors and outdoors were analyzed by western blot to determine IgA levels.  We report significantly more 
IgA in extracts prepared from the trachea (p-value < 0.05, n=4), and lung (p-value <0.05, n=3) of pigs reared indoors 
compared to pigs reared outdoors. While not significantly different, there was a trend towards an increase in IgA level 
in the serum (p-value=0.0567, n=3) and lung lavage (p-value=0.2100 n=3) of indoor-raised pigs compared to outdoor 
using one-way ANOVA CI: 95%, with p-value <0.05 considered significant. These preliminary data suggest that the 
organic dust exposure that is typical to the intensive production system leads to increased expression of IgA in the 
respiratory tract, but further study is required.  
 
363 
The Timing and Influence of Progesterone on the Survival of Transferred Embryos in Recipient Cows. C. 
Hauer*, E. Davis, E.J. Cuadra, M. Mason, Agriculture Department, Alcorn State University, Lorman, MS 39096; and 
K. Grant, Tuskegee University, Tuskegee, AL 36088. 

The use of exogenous progesterone to increase the retention rates of cattle has been a controversial issue. 
This study was done to observe the retention rates of embryos supplemented with exogenous progesterone at different 
times in recipient cows and the retention rate of embryos from donor cows exogenously supplemented with 
progesterone. Embryos were non-surgically transferred to cows by an embryo transfer specialist (Fowler Reproductive 
Services, Gladewater, TX) following palpation of a viable corpus luteum. Sixty non-lactating beef cows were 
synchronized for estrus and randomly placed into one of three experimental groups; the control group (n=20) received 
an embryo on day 7 after exhibiting estrus; group 2 (n=21) received a Controlled Internal Drug Release (CIDR) on 
day 5 and an embryo on day 7 after exhibiting estrus; and group 3 (n=19) had a CIDR inserted on day 7 immediately 
after the transfer of the embryo. For analysis of progesterone, blood-samples were collected from the jugular vein in 
plastic containers with no additives from all recipient cows on days 5, 7, 14, and 21. All CIDR’s were removed on 
day 21. The concentration of progesterone was analyzed via chemiluminescent immunoassay. Pregnancy was 
determined by rectal palpation at 90 days. The control group had 15% retention rate, group 2 had a 33% retention rate, 
and group 3 had a 32% retention rate. Statistical data and results comparing concentration of progesterone and 
retention rate between treatment groups and the donor-recipient correlation in respect to the use of exogenous 
progesterone are pending. 
 
364 
Abnormal Luteal Development During Early Diestrus in the Goat. E-A. Williams*, J. F. Avendaño, A. I. Phillips, 
J. N. Brent, L. C. Nuti, S. K. Lewis, G. R. Newton, and W. B. Foxworth, International Goat Research Center, 
Cooperative Agricultural Research Center, Prairie View A&M University, Prairie View, Texas.  

The goal of this study was to compare the endocrine, morphological and histological characteristics of 
abnormal and normal CL, collected on Day (D) 5 after a synchronized estrus, with CL undergoing normal functional 
and structural luteolysis. Our hypothesis is mechanisms responsible for sub-normal luteal function early in diestrus 
are distinct from those governing luteolysis in late diestrus.  Alpine does were synchronized (n=21) using a standard 
CIDR PGF2α and GnRH regimen. Ovaries were removed from goats on D3 (n=4), D5 (n=11), D17 and D18. Serum 
P4 concentrations were greater (p<0.01) in normal cycling does on Days 3-5 than does exhibiting abnormal luteal 
function. Parafin-embedded CL were processed for immunohistochemistry to assess markers for progesterone 
synthesis (anti-HSD3B7), autophagy (anti-Erk 1/2), and the distribution of M1 (anti-TRAF3) and M2 (anti-
CD163/M130) macrophages. Distinct differences were detected when abnormal D5 CL were compared to normal D5, 
D17 and D18 CL. Staining intensity for HSD3B7 was stronger in normal D5 and D17 CL when compared to normal 
D18 CL. Staining in abnormal D5 CL was weak and diffuse. Erk 1/2 staining suggests that autophagy was low in 
normal D5 CL, more intense in D17 and D18 CL and strongest in abnormal CL obtained on D5. Staining for M1 
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macrophages was strong on D17 and in abnormal D5 CL, while staining for M2 macrophages was most intense in the 
normal Day 5 CL. Therefore, abnormal Day 5 CL have reduced steroidogenesis and contain macrophages that are 
associated with luteolysis (M1), rather than a luteotropic environment (M2).  
 
365 
Evaluation of Methane Production in Animal Manure. J. Quick*, Department of Animal Sciences, North Carolina 
Agricultural and Technical State University, Greensboro, NC, 27411; S. Adjei-Fremah, Department of Energy and 
Environmental system, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411; and M. 
Worku, Department of Animal Sciences, North Carolina Agricultural and Technical State University, Greensboro, 
NC, 27411. 

Global warming caused by greenhouse gases (GHG) and pollutants is an issue of concern worldwide, 
especially due to its negative impacts on human, animal and plant lives. Methane is one of the major GHG gases, 25 
times more potent than CO2. Ruminant production accounts for about 25 percent of the total agricultural anthropogenic 
methane emissions, mainly from enteric fermentation and manure management. The objective of this study was to 
evaluate the amount of methane produced and methanogens gene expression in dairy cattle manure. Solid and liquid 
manure samples were collected monthly (August to September) from the North Carolina A&T State University dairy 
farm and put into insulated flasks. Methane gas was measured using a Picarro Gas Analyzer. Microbial genomic DNA 
was isolated from solid and liquid manure samples and real-time PCR was performed using specific primers for Total 
methanogens. Preliminary results from the study indicate increased methane production in the liquid manure (2.35 
ppm) compared to the solid manure (2.08 ppm) for the month of August. However, in September, the methane 
produced in the liquid sample (2.087 ppm) was lower than the solid sample (2.15 ppm). Real-time PCR results showed 
increased total methanogens gene expressed in solid manure compared to liquid in September samples. Preliminary 
results obtained from this research will provide a strategy to mitigate methane emissions in animal manure. 
 
366 
Programmed Cell Death in the Developing Caprine Testes. J. Watts*, F. Williams, J. Camarillo, B. Barcelos, S. 
Fuentes-Soriano, F. Ribiero, B. Foxworth, L. Nuti, G. Newton, and S. Lewis, Cooperative Agricultural Research 
Center, College of Agriculture and Human Sciences, Prairie View A&M University, Prairie View, TX 77446. 

Poor semen quality is a common and costly problem in livestock species. Individual animal fertility is not 
known until adult when semen quality is assessed for sperm concentration, morphology and motility and serum 
testosterone levels are highest. The network of genes involved in the establishment and maintenance of testis function 
in the goat are largely unknown. Therefore, the objective of the current study was to identify candidate genes and 
gene-networks in juvenile buck kids important for establishing and maintaining adult testes function. We hypothesize 
that gene networks important for postnatal testis development are also important in establishing and maintaining adult 
testis function. Serum testosterone levels showed a significant increase between newborn to 4 months. In 4-month 
H&E stained histology sections of the testes, we observed an increase in the diameter of the seminiferous tubule 
lumen, and the first evidence of meiosis by the presence of differentiated spermatozoa. We used RNA sequencing to 
develop whole transcriptomes of caprine testes during juvenile development. We focused on the pre-meiotic (2 month) 
and meiotic (4 month) phases of testis development to create a list of differentially expressed candidate genes and 
gene-networks. Results d an age-specific enrichment for the apoptosis pathway (19 genes; KEGG). Apoptosis is 
important to establish and maintain spermatogenesis. The expression of 19 apoptosis genes decreased between 2-
month and 4-month testes. Real-time qPCR experiments targeting CASP8 and NFKB1 genes confirmed RNA 
sequencing experiments. Future experiments will focus on the expression of candidate genes in the testes tissues. 
 
367 
Fucosyltransferase Expression and Relevance in Caprine Endometrium. J. Avendano*, E.A. Williams, A. 
Phillips, T. Ruff, M. Grey, S.K. Lewis, W.B. Foxworth, F.L. Ribeiro, L.C. Nuti and G.R. Newton. Prairie View A&M 
University, Cooperative Agricultural Research Center, Prairie View, TX 77446-0519. 

There is substantial experimental support for the hypothesis that the alpha (1,2) fucosylated H-type 1 antigen 
(HT1) is involved in blastocyst attachment to the endometrium prior to implantation. Endometrial expression of the 
HT1 antigen changes dramatically during the earliest stages of fetal - maternal interactions in the goat and may 
represent a marker for uterine receptivity. The enzyme that catalyzes the final step in the formation of the HT1 antigen 
in humans is α(1-2)-fucosyltransferase. Changes in fucosyltransferase gene expression may play a role in initiation of 
placentation and subsequent growth of the conceptus. Therefore, specific objectives of this study were to evaluate 
α(1-2)-fucosyltransferase gene expression in reproductive tract tissues obtained during the estrous cycle and early 
pregnancy using RNA-seq. Deep sequencing of endometrial RNA was performed on Day 17 of the estrous cycle (n=4) 
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and on Day 17 of pregnancy (n=2/day) using Illumina RNA-Seq (Illumina Inc., San Diego, CA, USA). Raw sequence 
reads from FASTQ files from the six samples were mapped against the Capra hircus genome. Functional category and 
pathways analysis indicated that 18 different biological processes were increased during pregnancy. Differential 
expression of endometrial genes involved in glycosylation was not detected during the pathways analysis. Therefore, 
we manually searched and summarized genes involved in the glycosylation processes. Seven fucosyltransferase genes 
that catalyse the addition of fucose to the Histo- and Lewis blood group antigens were detected. We are validating the 
RNAseq data by evaluating temporal expression of key FUT1 and glycosylation enzymes using quantitative real-time 
PCR and in situ hybridization. 
 
368 
Growth Performance and Carcass Yield of Two Hair Sheep Breeds Fed Concentrate Diet. K. Bullard * and A. 
B. Yousuf, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

A pen feeding study was conducted to evaluate and compare the performance and carcass yield of two hair 
sheep breeds. Sixteen growing intact male ram lambs, eight each of Barbados Blackbelly and Saint Croix, were reared 
indoors and fed on Virginia State University’s standard concentrate diet containing alfalfa pellets, corn, soybean, and 
minerals. Feed intake and orts were recorded daily, and body weight was recorded every week to evaluate growth 
performance, namely feed consumption, body weight gain, and feed conversion efficiency. At the end of the 
experiment, four rams from each breed were harvested and analyzed for carcass characteristics. Breed had no effect 
on performance, as measured by feed consumption, live weight gain, and efficiency of conversion of feed consumed 
to live weight. There were no differences in carcass weight and dressing percentages between the breeds. The study 
showed that when the two breeds of hair sheep are subjected to the same nutritional environment, both breeds perform 
equally well in terms of feed conversion efficiency and offtake, measured as dressing percentage. 
 
369 
Continuous Exposure to Swine Production Facilities Leads to Inflammation and Oxidative Stress Signatures 
in Lungs and Blood of Indoor Pigs. K.P. Locke1*, M. Harper1, M.L. Johnson1, R.S. Ranabhat1,2, P. McIntosh1, D.R. 
Conklin1, J.T. Waterman1, 1Department of Animal Sciences, North Carolina Agricultural and Technical State 
University, Greensboro, NC, USA; 2Department of Energy and Environmental Systems, North Carolina Agricultural 
and Technical State University, Greensboro, NC, USA. 

Pork production is a multibillion-dollar industry in America, where North Carolina alone grossed $2.9 billion 
in 2012. The vast majority of pigs are produce within large-scale commercial facilities, where workers are known to 
develop respiratory symptoms. However, less is known about the potential impact on pig respiratory health. The 
objective of this study was to investigate the effect of swine production environment on inflammatory cytokines and 
lipid mediators within blood serum and lung lavage of indoor and outdoor reared pigs. Bronchoalveolar lavage fluid 
(BALF) and blood was collected from indoor and outdoor reared pigs (n=24) and was probed for interleukin (IL)-8, 
tumor necrosis factor alpha (TNF-α), IL-1α, and phosphatidylcholine (PC) and 8-isoprostane (8-Isop) by ELISA. 
Macrophage numbers and diameters were determined. Differences between groups were determined using the SAS 
GLM procedure with a significance threshold at a p-value<0.05. There was a pattern of higher IL-1α, which promotes 
foam cell formation, and TNF-α in indoor pigs, but these levels did not reach formal significance.  IL-8 was higher in 
the lavage of outdoor pigs (p-value=0.0023), but lower in their serum. Indoor pigs had larger blood macrophages (p-
value=0.0063, n=10) and higher foam cells counts (p-value=0.0004, n=8), an attribute of inflammation and lipid 
homeostasis, but no differences in PC or 8-Isop were noted. These preliminary findings suggest exposure to swine 
production facilities enhances pro-inflammatory signatures in indoor pigs. More studies are needed to fully understand 
the significance of these observations and impact of housing type on swine respiratory health. 
 
370 
Protein Content and Leukocyte Diversity as a Measure of Porcine Lung Health. M. Harper1*, K.P. Locke1, M.L. 
Johnson1, R.S. Ranabhat1,2, D.R. Conklin1, J.T. Waterman1, 1Department of Animal Sciences, North Carolina 
Agricultural and Technical State University, Greensboro, NC, USA; 2Department of Energy and Environmental 
Systems, North Carolina Agricultural and Technical State University, Greensboro, NC 27411, USA.  

Accumulation of respirable dust particles within indoor swine production buildings leads to poor air quality. 
Chronic exposure to this environment has been shown to diminish lung function and elicit respiratory illnesses in 
swine facility workers and animals. The objective of this study is to evaluate swine lung responses through assessment 
of protein concentration, a measure of lung health, and lung and blood white blood cells (WBC) of indoor and outdoor-
reared pigs. Blood and bronchoalveolar lavage fluid (BALF) was collected from indoor and outdoor swine (n=20). 
The BALF and blood smears were differentially stained, and BALF WBCs were Oil Red O stained. Total BALF and 
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serum protein concentration was determined by Bradford Assay. COX-2 protein was measured in lavage via dot blot. 
Data was analyzed using the SAS generalized linear model procedure with a significance threshold set at p-value<0.05. 
Serum total protein was higher in indoor pigs than in outdoor pigs (p-value= 0.0043); but there were no observable 
differences in BALF optical density or protein concentration. More foam cells were detected in indoor pig BALFs 
than outdoor pig BALFs (p-value= 0.0004), and the same trend was true for COX-2 levels (p-value=0.0578). Though 
not significant, there were more lymphocytes and neutrophils in the blood of indoor pigs (n=3). Indoor pig BALF had 
more lymphocytes, while outdoor had more macrophages (n=3). Long term exposure to indoor pig houses leads to 
inflammatory responses in the lungs and blood of indoor pigs. Studies are ongoing to clarify these observations. 
 
371 
Season and Breed Effects on Pregnancy Rate and Litter Size in Landrace Hair Sheep Ewes under Accelerated 
Mating.  M. Bailey*, and S. Wildeus, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

With their extended breeding season, hair sheep are known for their prolificacy. Here we evaluated pregnancy 
rate and litter size when a wool sire breed (Dorset) was introduced into an accelerated mating system with landrace 
hair sheep. Barbados Blackbelly and St. Croix ewes (n=110) were mated with like-breed sires or Dorset rams in 
November, July, and March. Three single-sire mating groups per sire breed were used at each mating. For mating, 
estrus was synchronized and ewes exposed to rams for 30 days. Pregnancy was determined by transrectal 
ultrasonography at the end of breeding and again 25 days later. Ewes lambed on pasture, and litter size was recorded 
at birth and weaning (63 days post lambing). Data were collected over two 2-year production cycles and analyzed by 
Chi-square and analysis of variance for effects of sire breed, dam breed, and mating season on pregnancy rate and 
litter size at birth and weaning. Pregnancy rate was significantly affected by season, with the highest in November 
(95.2%) followed by July (83.4%) and March (74.9%). Pregnancy rate was also higher in purebred than in crossbred 
matings (90.0 vs. 78.6%). Litter size was again higher the following November than in July and March matings (1.97, 
1.66, and 1.51 lambs born/ewe lambing, respectively), but there was no effect of dam or sire breed on litter size. 
Reductions in litter size at weaning ranged from 14 to 17% and were unaffected by season or breed. Results show that 
use of Dorset rams may reduce overall reproductive performance. 
 
372 
Estimating Arginine Requirements through Dose-Response Experiments in Largemouth Bass (Micropterus 
Salmoides). M. Jackson*, B. Woodward, W. Rossi Jr., V. Kumar, Division of Aquaculture, College of Agriculture, 
Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY, 40601.   

Global aquaculture production has increased almost twelvefold since 1980, at an average annual rate of 8.8%, 
and now provides about one half of the fish and shellfish that are directly consumed by humans. Farmed largemouth 
bass (LMB), Micropterus salmoides, is increasingly becoming an important food fish for consumers. However, in 
order to optimize LMB production, one must know the nutrient requirements of this species. Therefore, the objective 
of this study was to determine the quantitative requirement for arginine (Arg), an essential amino acid, in the diet of 
LMB. Groups of 15 LMB juveniles [average initial weight (IW) of 9.6g±0.7g] were stocked in 18 aquaria connected 
as a recirculating aquaculture system and were fed 6 diets with incremental levels of Arg (ranging from 0.81 to 2.56%) 
for 8 weeks. Each diet was fed to 3 independent aquaria. At the end of the experiment, survival rate ranged from 82 
to 96% within treatments. Fish from each aquarium were group-weighed for computing thermal growth coefficient 
(TGC) -which takes into consideration the temperature of the culture water for modeling the growth trajectory of the 
fish- weight gained (WG; % of IW), and feed efficiency (FE, WG/total diet fed). By using regression analysis, the 
Arg requirement for optimizing TGC, WG, and FE was estimated to range from 1.9 to 2.3 % of the LMB diet. Our 
results expand on the very limited knowledge of amino acid requirements for LMB, and also help for the development 
of nutritious, environmentally-friendly and cost-effective diets for aquaculture enterprises.  
 
373 
The Influence of Exogenous Progesterone on the Development of Superovulated Embryos in Donor Cows. M. 
Coleman*, E. Davis, M. Mason and E.J. Cuadra, School of Agriculture and Applied Sciences, Alcorn State University, 
Lorman, MS 39096.  

The benefit of the use of exogenous progesterone in cattle is controversial. This study was completed to 
explore the effects of exogenous progesterone on the development of embryos. After physical examination for 
reproductive soundness and visual observation of two consecutive signs of estrus, 27 non-lactating beef cows were 
chosen to take part in this study as donors in the embryo transfer process. All selected donor cows were super 
stimulated with the follicular stimulating hormone, Follitropin. Follitropin was injected twice daily followed by 
decreased doses on days 6-9 after determined reference estrus. Donor cows were randomly assigned to either a control 
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or a treatment group. Contrary to the control cows, experimental animals in the treatment group were inserted with 
Controlled Internal Drug Release (CIDR) on day 5 after being bred. Cows were bred by means of artificial 
insemination and a uterine flush was performed on all cows on day 7. Embryos were then assembled, graded and 
evaluated according to the guidelines of the International Embryo Transfer Society (IETS) manual. Viable embryos 
were frozen in ethylene glycol and stored in liquid nitrogen for future embryo transfers. For analysis of progesterone, 
blood-samples were collected from the jugular vein in plastic containers with no additives from all donor cows on 
days 5 and 7 after they were bred. The concentration of progesterone was analyzed via chemiluminescent 
immunoassay. Statistical data and results comparing the stage, grade, and concentration of progesterone between the 
control and treatment groups are pending. 
 
374 
Pathogenic Potency of Brucella abortus S19 and S19R Strains in Mouse Macrophage Cell Culture Assays. M. 
Thompson*, T. Wuliji, Lincoln University of Missouri1, Jefferson City, MO 65102; A. Arenas, D. Garcia, and K. 
Soltysiak, University of Texas A&M, College Station, TX 77845. 

Brucella abortus is a bacterium that causes Brucellosis in humans and animals worldwide. The manifestation 
of the disease in domestic animals is primarily characterized by reproductive failures, such as abortion in cattle, 
buffaloes, pigs, sheep, goats, and dogs. The objective of this project was to investigate the pathogenic potency of two 
species of Brucella, namly Brucella abortus vaccine strain S19 and S19 ΔvjbR, is virulent gene knock out strain and 
is a new vaccine candidate, in mouse macrophage cell assays. Macrophages were placed into 9 wells of three 24 well 
plates (T=0, 24, and 48 hour) at a concentration of 2.5 X 10⁵ cells per well with 500ul DMEM without antibiotics. 
The mouse macrophage cell pathogenic potency assays indicated that existing the Brucella abortus S19 strain 
persistently survived or propagated within mouse macrophage cells after cell uptake at 24 h and 48 h in macrophages. 
The results showed that at 48 h post infection, S19 had a greater colony forming unit (CFU) than the initial count but 
S19 ΔvjbR showed significantly decreased CFU. This suggests that macrophages were killing the bacteria from initial 
count until 24 h post infection when the Brucella S19 adapts to the macrophages and begins to increase replication. 
However, as the virulence gene is deleted in S19 ΔvjbR, the bacteria replication decreases which allows the cells to 
gain immunity without the risk of continued infection, which is indicating the S19 ΔvjbR strain had less pathogenic 
potency. Therefore, S19 ΔvjbR strain may be a better vaccine candidate strain for preventing brucellosis. 
 
375 
Fasted Heat Production of Two Hair Sheep Genotypes Housed Indoors and Fed on Concentrate Diet.  Q. Willis* 
and A. B. Yousuf, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Sixteen growing rams (mean weight 34.0 ± 2.0 kg), eight each of two hair sheep genotypes, Barbados 
Blackbelly and Saint Croix, were used to study fasting heat production (FHP) using head box metabolic chambers in 
an open-circuit respiration calorimetry. All sheep were fed on a concentrate diet that consisted of cracked corn, 
soybean, alfalfa pellets, and mineral and salt, at 3.5% of body weight. The sheep were acclimated to the head box for 
a day. The fed group were put in the chamber without fasting, and the unfed group fasted for 36 hours. All animals 
were subjected to gaseous exchange studies for 6 hours. Mean oxygen consumption, carbon dioxide, and methane 
production (l/d) values for sheep were 190.2, 133.1, and 0.436, respectively. Mean fasting heat production of sheep 
was 63.52 kcal/kg W0.75 per day, and breed type had no effect on FHP. 
 
376 
Housing Type Modulates Oxidant Levels and Antioxidant Defenses in Swine Airway Epithelial Tissue. R.S. 
Ranabhat1,2*, C.J. McClendon1, and J.T. Waterman1, 1Department of Animal Sciences, North Carolina Agricultural 
and Technical State University, Greensboro, NC, USA; 2Department of Energy and Environmental Systems, North 
Carolina Agricultural and Technical State University, Greensboro, NC, 27411 USA. 

Exposure to organic dust within animal production buildings induces oxidative stress in the respiratory tract, 
which damages macromolecules, including membrane phospholipids, and causes respiratory symptoms and diseases. 
Chronic inflammation and oxidative stress causes deactivation and decreased activity of endogenous enzymatic 
antioxidants (e.g., superoxide dismutase, catalase, peroxidase), and diminished protection against oxidative tissue 
damage. The objective of this project is to compare enzymatic antioxidant pathways within the airways of indoor and 
outdoor pigs. Oxidants and antioxidant activity levels within tracheobronchial epithelium tissues of indoor/outdoor-
reared pigs (n=14) was determined. Porcine tracheobronchial epithelia (PTBE) cells were isolated from indoor/outdoor 
pigs and stimulated with an organic dust extract and subjected oxidant/antioxidant testing. One-way analysis of 
variance (ANOVA) coupled with Bonferroni post-test correction and T-tests were used to determine difference among 
means with a threshold of significance set at p-value ≤ 0.05.  
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Lipid degradation/peroxidation was higher in tracheobronchial epithelia of indoor-reared pigs compared to outdoor 
pigs (p-value= 0.001). SOD and catalase activities in the tracheobronchial epithelia of indoor reared pigs were lower 
than pigs reared outdoors (p-value=0.005 and 0.071 respectively). However, there was increased reactive oxygen 
species generation (p-value=0.001) and higher catalase activity (p-value=0.004) in both indoor and outdoor PTBE 
cells when exposed to organic dust extract compared to control (n=1). The airway epithelium of indoor reared pigs 
had decreased antioxidant activity and enhanced lipid peroxidation. Although preliminary and ongoing, these 
observations provide insight for understanding mechanisms of respiratory disease in swine production environments.  
 
377 
Animal Health and Management Information Delivery and Reporting System. S. Russell*, P. M. Johnson, Y. 
Yonggao, B. M. Johnson, S. Woldesenbet, M. Gentry, N.  Jordan. Cooperative Agricultural Research Center, College 
of Agriculture and Human Sciences, Prairie View A&M University, P.O. Box 519-2008, Prairie View, TX 77446. 

The use of the internet is a popular tool in clinical medicine, however it is not widely used in veterinary 
medicine. The internet has given a new outlook to the term telemedicine. While telemedicine is now practiced on a 
larger and more acceptable scale in human medicine, it is not used as widely in veterinary medicine. There are two 
concepts of telemedicine – real time (synchronous) and store-and-forward (asynchronous). An asynchronous approach 
can be adapted by animal health professionals, whereby health management data (like images, symptoms definition 
and video clips) are transmitted to animal health professionals for assessment. The objectives of this project are to (1) 
develop apps that will allow producers to share livestock information; (2) create a searchable web database about 
livestock diseases; and (3) create a portal for livestock producers to share management concerns with other producers 
and livestock healthcare professionals. The apps will be available for use on IOS and Android devices. The use of 
Mobile Medical Application (MM App) will be the focal point of innovation for this project, in particular with animal 
producers and animal healthcare professionals.   
 
378 
Dietary Inclusion of Biochar and Kaolin for Northern Bluegill Sunfish Lepomis macrochirus macrochirus. T. R. 
Timpe*, R. M. Bayan, G. A. Dudenhoeffer, J. T. Edwards, J. E. Wetzel, Department of Agriculture and Environmental 
Sciences, Lincoln University of Missouri, Jefferson City, Missouri 65101, USA. 

Biochar as a soil amendment reduces subsequent need for fertilizers, although adding biochar directly does 
not provide benefits until the cation exchange capacity is charged with nutrients. Nutrient charging of biochar could 
be coupled with solving a problem where fish producers under new EPA restrictions must lower the same nutrients in 
their effluent waters. Nutrient leachates from feces may be reduced by dietary biochar and kaolin by adsorption or by 
promoting fecal integrity, reducing fragmentation. Nothing is known about nutritional benefits of biochar in fish feed. 
Palatability of feed mixed with biochar and kaolin is of particular concern and must be explored before more 
investments are made. We report preliminary findings with fingerling Northern Bluegill Sunfish where we investigate 
consumption of feeds containing biochar and/or kaolin and impact on growth. Age-0 fish (n = 10) were stocked into 
nine 200-gal tanks of an indoor recirculating aquaculture system. Groups of three randomly assigned replicates were 
fed one of three diets: control (Bio Vita), 5% biochar + base, and 5% each of biochar and kaolin mixed with Bio Vita. 
Three daily apparent satiation feedings were applied five days a week with weight determinations following two days 
of food withdrawal. Feed consumption, feed conversion ratio, and specific growth rate showed no differences as a 
function of inclusion. We conclude biochar and kaolin does not adversely affect feed palatability or growth. Further 
research is needed to investigate long-term consumption, impacts on leaching and soil amendment value. 
 
379 
Phytochemical Contents and Antioxidant Capacities in Corn Distillers Grains. A. O. Daramola* and B. Min, 
Food Science and Technology Program, Department of Agriculture, Food and Resource Sciences, University of 
Maryland Eastern Shore, Princess Anne, MD 21853. 

Corn is one of the most abundant sources of health-beneficial phytochemicals among crops and the major 
feedstock for the production of fuel ethanol and corn distillers grains (CDG), widely used for animal feed. However, 
changes in phytochemicals during distillation processing have been little known. This study aimed to determine 
phytochemical contents and antioxidant capacities in various CDG (dried distiller’s grains with solubles (DDGS), wet 
distiller’s grains (WDG), and condensed distillers solubles (CDS)) compared to corn. Soluble, solvent-extractable 
(FREE) and cell-wall-matrix-bound (BOUND) phenolic fractions were sequentially prepared by ethanol extraction of 
samples and then alkali hydrolysis and ethyl acetate extraction of their residues. Phenolic contents (total phenolic and 
flavonoid contents and phenolic acids) and antioxidant capacities (DPPH radical scavenging, oxygen radical 
absorbance, hydroxyl radical averting, and iron chelating capacities) in both fractions were evaluated. Individual 
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carotenoid contents were also determined. Phenolic contents and antioxidant capacities in the FREE fraction were the 
highest in DDGS, followed by CDS, WDG, and corn. Those in the BOUND fraction were the highest in DDGS, 
followed by WDG, corn, and CDS. Ferulic acid and lutein were the predominant among phenolic acids and 
carotenoids, respectively. The results indicate that phytochemicals in corn are well concentrated into DDGS during 
distillation processing without degradation, thus DDGS have great potential as a source of phytochemicals to improve 
farm animal health and performance. However, bound phenolics with limited bioavailability were predominant in 
DDGS. Research for technologies to make them bioavailable are needed to maximize health-beneficial potentials of 
DDGS. 
 
380 
Using Early Nutritional Programming to Enhance the Utilization of Plant Based Diets in Fish (Largemouth 
Bass, Micropterus salmoides) A. K. Yadav*, W. Rossi Jr., V. Kumar. Division of Aquaculture, College of 
Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY, 40601. 

Sustainable aquaculture should include replacement of fish-based feed sources by plant-based ingredients. 
However, this approach is often impeded by poor growth in carnivorous fish such as largemouth bass (LMB, 
Micropterus salmoides) fed high levels of plant-based protein. Therefore, our overall goal of the present work was to 
develop alternative methods of utilizing the plant-based diets (PBD) for sustainable LMB production. When fish are 
exposed to PBD early in their life, they may accept them more efficiently at later stages (so called Nutritional 
Programing, NP). Therefore, we conducted a 3-phase (6 weeks each, 18 weeks total) feeding trial to evaluate the NP 
of a PBD in LMB. On Phase I, fish-larvae stocked into tanks 1 and 2 were fed a fishmeal-based diet (FM) or PBD, 
respectively. On Phase II, fish from each tank were divided into 2 tanks (tanks 3 and 4, respectively). Fish in tanks 1 
and 2 continued to be fed the FM and SBM diets, while fish in tanks 3 and 4 were fed PBD and FM diets, respectively. 
On Phase III, tanks 1 and 2 remained unchanged, while fish in tanks 3 and 4 were fed the FM and SBM diets, 
respectively. At the end of Phase III, no significant differences were found for growth performance and body 
composition of fish whereas significant differences in physiological parameters were observed. Overall, this study 
developed an alternative method of utilizing the PBD at an early stage of life, which can reduce the cost of largemouth 
bass production.  
 
381 
Effect of Ensiling on Anti-Parasitic Properties of Lespedeza Cuneata, A. Singh1*, E. Griffin1, D.S. Kommuru1, J.E. 
Miller2, and T.H. Terrill1, 1Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030; 
2Department of Pathobiological Sciences, Louisiana State University, Baton Rouge, LA 70803. 

A study was designed to determine the effects of feeding ensiled sericea lespedeza (SL; Lespedeza cuneata) 
on gastrointestinal nematode (GIN) and coccidia (Eimeria spp.) infections in young goats. A 28-day confinement 
study was completed with 36 nine-month-old Spanish bucks (53.8 ± 8.1 lbs.) fed 3 diets consisting of SL silage, 
chopped SL hay, or ground bermudagrass (BG; Cynodon dactylon) hay (70% of the diet) and a grain mixture 
formulated to balance dietary protein and energy (30% of the diet). Fecal and blood samples were collected every 7 
days to determine GIN eggs per gram (EPG) and coccidial oocysts for gram (OPG) (fecal samples) and packed cell 
volume (blood). Both SL diets significantly reduced EPG and OPG compared to control (BG diet) animals, with 
greater effects on the OPG numbers. The SL hay diet was slightly more effective against GIN and coccidia than the 
SL silage, but the differences were not significant. There was no treatment effect on PCV values. As leaf loss during 
hay making can be substantial with SL, cutting and ensiling at a higher moisture level may be an effective way to 
capture more leaves while maintaining the anti-parasitic efficacy of this crop. 
 
382 
Induction of Estrus and Ovulation in Nulliparous Female Goats (Capra hircus) Using Photoperiod and 
Melatonin During the Non-Breeding Season. E.A. Amoah, A. Bond*, J. Sheed, A. Graham, B. Kouakou and S. 
Mofya. Agricultural Research Station, Fort Valley State University, 1005 State University Drive, Fort Valley, GA 
31030.  

Research at the Fort Valley State University has shown that estrus and ovulation could be induced in pubertal 
does when synchronized with Controlled Internal Drug Release-progesterone and gonadotropic hormone, during the 
non-breeding season. However, the does could not become pregnant. Melatonin can increase the integrity of the corpus 
luteum (CL) by reducing the harmful effects of reactive oxygen species (ROS). Melatonin could also induce multiple 
cycles and ovulations in does in anestrus. Thus, the objective of this study was to investigate if manipulating 
photoperiod and melatonin could cause nulliparous does to become pregnant during the non-breeding season. Also, 
to assess if induced multiple estrous cycles would improve conception. The study was conducted from April to August 
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in 2014 at the Fort Valley State University, Georgia. Nulliparous does were subjected to long photoperiod regimen in 
controlled rooms over a three-week period, simulating anestrous condition. The does were further equally allotted to 
four groups in photoperiod rooms and treated with various photoperiod and melatonin regimen.  Results showed that 
estrus and ovulation were fully induced in all does. None of the CL detected on the ovaries of treated does produced 
progesterone from the peripheral blood samples collected and no conception was achieved in the does. The expected 
improvement in CL integrity of does bred on their second cycle also did not result in any conception. It is postulated 
that ROS may probably be the cause of the poor integrity of the CL during luteinization, resulting in no progesterone 
secretion and conception. 
 
383 
Evaluation of Growth, Parasites Burden and Biomarkers During the Periparturient Period in St. Croix Sheep. 
B. Osei*, Department of Animal Sciences, North Carolina Agricultural and Technical State University, Greensboro, 
NC 27411; S. Adjei-Fremah, Department of Energy and Environmental Sciences North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411; E. Asiamah, Department of Energy and Environmental Sciences 
North Carolina Agricultural and Technical State University, Greensboro, NC 27411; K. Ekwemalor, Department of 
Energy and Environmental Sciences North Carolina Agricultural and Technical State University, Greensboro, NC 
27411 and M. Worku, Department of Animal Sciences, North Carolina Agricultural and Technical State University, 
Greensboro, NC 27411.  

St. Croix sheep are a breed that is resistant to infection with internal parasites. The periparturient period is 
the immediate period before and after lambing; a transition from late gestation to early lactation. During this period, 
the sheep’s immune system is suppressed to avoid aborting the fetus, and it becomes susceptible to environmental 
stress, diseases, and infections characterized by a periparturient rise in parasite egg counts. This study characterized 
the periparturient rise in fecal eggs and periparturient immunosuppression in St. Croix sheep in North Carolina. Blood 
and fecal samples were collected from six (6) pregnant ewes three weeks before and three weeks after lambing. Blood 
was collected aseptically into vacutainer tubes containing anticoagulant; fecal samples were also collected directly 
from the rectum. Whole blood was evaluated for Packed Cell Volume (PCV), differential white cell count and total 
cell count. Blood serum was evaluated for concentrations of total protein. Fecal samples were analyzed for total 
strongyle egg and coccidia oocyte counts. Total protein concentration increased before lambing and decreased by 2% 
after lambing while total cell count increased by 10%. Lymphocytes and eosinophils counts increased 16% and 8% 
respectively post-lambing. A periparturient rise in fecal egg counts was observed as serum protein decreased. Further 
studies are required to define the periparturient requirements of St. Croix sheep for optimal production. 
 
384 
Assessing the Effect of Season on Meat Color of Broilers Raised on Pasture. C. M. Elliott,* J. R. Bartlett, J. M. 
Nolan, K. M. Liles, R. C. Beckford and J. G. Scott. George Washington Carver Agricultural Experiment Station, 
Tuskegee University, Tuskegee, AL 36088. 

Meat color is an important sensory factor that consumers use to choose their meat products. This is especially 
important in broilers since their skin color is a direct reflection of the type of diet they consume. Reports have shown 
that, along with diet, environmental temperatures can impact the bird’s ability to deposit pigments that affect skin 
color. Therefore, the objectives of this study were to assess the effect of season on skin color of broilers raised on 
pasture. Five hundred and forty 1-day-old Cornish Rock male broilers were utilized in the study. Each treatment 
consisted of 180 birds with 3 replications of 60 birds each. Three treatments – spring, summer and fall (seasons) were 
used. After 28 days on pasture, birds were slaughtered and carcasses divided into white (breast) and dark (thigh) meat. 
The CIE L* a* b* color scale system was used to determine skin color. L* represents lightness of the sample, a* 
indicates redness, and b* indicates yellowness. Meat skin color was evaluated using a Chromameter CR-400R. Results 
showed that for white meat, the L* values were higher for birds raised in summer than the fall and spring. For dark 
meat, the L* values were also higher in the summer than the fall and spring. This suggests that birds reared during the 
summer tended to have higher L* values indicating a lighter color which is a reflection of the quality of the meat. In 
both white and dark meat, the a* and b* values were higher in the spring. 
 
385 
Phenotypic Correlations Between Body Condition Score (BCS), Body Weight (BWT) and Reproductive 
Performance in Pasture Managed Meat Goats (Capra hircus).  C. Roach*, C. Okere,  W. McElhenney and O. 
Bolden – Tiller, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

Despite the wide use of phenotypic evaluation in goats, little is known about the association between body 
conformation and some reproductive traits in this species. Overall reproductive efficiency in meat goat is measured 
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and expressed as the kidding rate, weaning rate, kidding interval, and live weight of kids born or weaned. Results of 
recent studies suggest that goats with low pre-breeding BCS and/or BWT have higher incidence of prenatal and 
neonatal mortality rates. This study was designed to evaluate relationships between BCS, BWT and reproductive traits 
(number born alive and weaned, litter size, birth and weaning weights) in kiko meat goats raised in a pasture 
management system. BWT was recorded using a scale and palpable BCS scale of 1 to 5 (1= emaciated to 5= obese) 
was subjectively determined at breeding and weaning. A moderate correlation was observed between BWT at breeding 
and number born alive suggesting that pre-partum BWT is the key body conformation measurement linked to 
reproductive performance of dams. Dams with BCS between 3.5 tend to have the highest fecundity and litter size at 
birth and at weaning. In conclusion, the results of present study showed that, both BWT and BCS had significant 
effects on kidding rate, and kids born per joined dams. Although BCS is a better predictor of the variation in body fat 
reserves between the same breed of animals than BWT, we recommend pre-breeding flushing for lower BWT dams 
as a management tools to enhance reproductive competency in pasture managed meat goat herds. 
 
386 
Effect of an Iron Supplement on Indicators of Gastrointestinal Nematode Parasitism in Sheep, E. Smith1*, N. 
Whitley1, K. Lyte1, A. Singh1, L. Greer-Mapson1, R. Lewis1, V. Owen1, G. Dykes1, A. Roberson1, J.M. Burke2, and 
T.H Terrill1. 1Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030; 
2USDA/ARS/DBSFRC, Booneville, AR 72927. 

Infection of small ruminants (sheep and goats) with gastrointestinal nematodes (GIN), particularly 
Haemonchus contortus, a voracious blood-feeder, can cause severe anemia and death losses in untreated animals, and 
a recent rapid increase in GIN resistance to anthelmintic drugs has greatly exacerbated the problem. Treating heavily-
infected animals with Red Cell®, an iron, vitamin, and mineral supplement, has been suggested to improve 
survivability. A 2-week study was designed with naturally-parasitized mixed-sex Katahdin-Dorper cross lambs (6 
months old, n = 9-10 per treatment) given 1 of 4 treatments; the labeled dose of anthelmintic treatment (Albendzale), 
30 cc of Red Cell® plus dewormer (Albendazole), 30 cc of Red Cell® only or no treatment (control). Fecal and blood 
samples were taken from individual animals to determine GIN eggs per gram (EPG) and packed cell volume on Days 
0, 7, and 14. There was no treatment effect on GIN egg production and anemia status of the lambs in this study, 
suggesting that dosing with Red Cell® is not an effective supplemental treatment for GIN infection in lambs. However, 
positive on-farm results with this product under non-controlled conditions suggest that additional research may be 
warranted. 
 
387 
Parity Differences in Reproductive and Progeny Performance of Yorkshire Pigs. K. Hall1*, C. Okere, and O. 
Bolden-Tiller, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088; 
and B. Anderson, Swine Research & Education Center, Auburn University, Auburn, AL 36849. 

Some studies show that reproductive performance in a sow herd will increase gradually over the first three 
to four parities and then decrease as sows reach parity seven or eight. Eighty parity records from Yorkshire sows 
which farrowed between 2013 and 2015 were used to evaluate the effects of sow parity on reproductive and progeny 
performance. The average parity of sows in this study ranged from parity 1 through parity 14. Parity differences were 
estimated for number born alive (NBA), total born (TB), farrowing rate (FR), number of pigs weaned (NW), 21-day 
litter weaning weight (LWW), pigs weaned per sow per year (PWPSY). Overall, primiparous, and nulliparous (gilts) 
sows had significantly reduced reproductive performance compared to multiparous sows. NBA and TB were smallest 
in first parity sows and steadily increased through parity 5 and then slowly started to decline. Pigs farrowed by parity 
1 dams have lighter weaning weights. Number weaned was higher in the middle parity sows, but was a function of a 
cross-fostering program which allotted more piglets for cross-fostering to mature sows (parities 5 and 6), than lower 
parity dams. Maintenance of a parity structure that retains mature sows in the herd is advantageous. Retaining mature 
sows also provides the herd with an opportunity to reduce the initial investment in replacement gilts. This study 
highlighted differences in reproductive performance and physiology between gilts, primiparous, and multiparous 
sows, and areas where parity-specific management tools might be used to enhance sow herd productivity.  
 
388 
Detection of Antibiotic Resistant Mastitis in Dairy Goats. Wimes, J* O Ocloo, RA Gillespie, S. Mofya, M. Knight, 
O. Samples, and G McCommon, Fort Valley State University, Fort Valley, GA. 

The demand for goat milk products both as food, health and beauty aids has grown in the US in the 21st 
Century, in part due to nutritive value of goat milk as a high protein, low cholesterol alternative to cow’s milk. Goat’s 
milk has become an attractive additive to organic health and beauty products as a natural alternative. Mastitis, a disease 
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caused by bacterial introduction into the mammary system during milking procedures, presents as an inflammatory 
response with subsequent increase in leukocyte count in blood and bacterial counts in milk. This reduces the amount 
of marketable milk, as well as affecting overall market value, supply and demand. It has been demonstrated that some 
mastitis-positive animals may suffer from antibiotic resistance (in the treatment of mastitis) due to overuse of drugs 
by farmers. Antibiotic resistance is something that farmers deal with routinely in the treatment of animals. This study 
will identify goats at Fort Valley State University which are diagnosed with sub-clinical or clinical mastitis through 
use of California Mastitis Test, that currently exhibit an antibiotic resistant form of mastitis. The causative agent (i.e. 
bacteria) will be identified through in vitro, microbiological examination. Once the bacteria are identified, they will 
be subjected to various antibiotic treatments in vitro via established culture and sensitivity methods (i.e. Kirby-Bauer 
Method) to establish true antibiotic resistance.  
 
389 
Treatment of Antibiotic Resistant Mastitis in Dairy Goats with Probiotic sp. Lactobacilli. O Ocloo*, RA 
Gillespie, S. Mofya, M. Knight, O. Samples and G McCommon. Fort Valley State University, Fort Valley, GA. 

The demand for goat milk products both as food, health and beauty aids has grown in the US and due in part 
to the nutritive value of goat milk as a high protein, low cholesterol alternative to cow’s milk. Mastitis, a disease 
caused by bacterial introduction into the mammary system, presents as an inflammatory response with subsequent 
increase in leukocyte count in blood and bacterial counts in milk. This reduces the amount of marketable milk, as well 
as affecting overall market value. It has been demonstrated that some mastitis-positive animals may suffer from 
antibiotic resistance (in the treatment of mastitis) due to overuse of drugs by farmers, therefore necessitating novel 
treatment methods. This study will identify goats at Fort Valley State University which are diagnosed with sub-clinical 
or clinical mastitis that exhibit an antibiotic resistant form of mastitis. The causative agent (i.e. bacteria) will be 
identified through in vitro examination. Once the bacteria are identified, these bacteria will be subjected to various 
treatments involving Lactobacilli species of probiotics in vitro via established culture and sensitivity methods.  
 
390 
Ovine MHC Gene DQA2 and DQA2 like Allelic Distributions in Katahdin Sheep. L. Wuri*, T. Wuliji, B. Shanks, 
and A. Bax, Lincoln University of Missouri, Jefferson City, MO 65102; W. Lamberson, University of Missouri, 
Columbia, MO 65205; J. Hickford, Lincoln University, Lincoln, New Zealand; S. Azarqajouh, Iowa State University, 
Ames, IA 50011. 

The genes of the major histocompatibility complex (MHC) have been substantially studied in livestock 
populations. They play an important function as part of the adaptive immune system affecting individual fitness and 
population viability. Ovine MHC mediates specific immune responses to exogenous antigens in sheep. An extensive 
polymorphism at the DQA2 and DQA2-like loci located within the MHC have been identified and have subsequently 
have been used to develop a gene marker testing procedure for footrot resistance in sheep. Although hair sheep breeds, 
such as Katahdin, are reputed to have better disease resistance, no genotypic markers and allelic distribution patterns 
have been reported in relation to disease resistance. This project investigated the DQA2 and DQA2 like locus of 600 
Katahdin and Katahdin crossbred sheep and classed them according to the putative allelic effect on footrot 
susceptibility in sheep defined as five genotypes. Both allelic and genotypic distributions were significantly different 
in the five gene marker score groups. The gene marker group of DQA2 with variation from highly resistant to highly 
susceptible to footrot alleles were present in Katahdin and Katahdin crossbred sheep. The results showed that the 
largest percentage (45.3%) of sheep tested were for a genotype with moderate resistance, and the second largest groups 
were with highly resistant (21.2%) and highly susceptible (17.6%) genotypes, whereas the smallest percentage of 
animals were of either with the highest (10.0%) resistance or disease susceptible (5.9%) genotypes. Results indicate 
that gene marker screening may shorten generation intervals and improve selection efficiency. 
 
391 
Efficacy of Sericea Lespedeza Hay and Silage Against Gastrointestinal Nematodes and Coccidia in Young 
Goats. L. Greer-Mapson1*, N. Whitley1, A. Singh1, V. Owen1, J.E. Miller2, and T.H Terrill1. 1Agricultural Research 
Station, Fort Valley State University, Fort Valley, GA 31030; 2Department of Pathobiological Sciences, Louisiana 
State University, Baton Rouge, LA 70803. 

Thirty-six intact Spanish male goats 4 to 6 months old were used to compare effects of sericea lespedeza (SL; 
lespedeza cuneata) hay and silage, as well as silage with or without polyethylene glycol (PEG) on measures of 
gastrointestinal parasitism. Naturally infected goats were housed in pens and given treatments (n = 12 per treatment) 
consisting of SL hay or SL silage and oral drenching with 60ml distilled water daily (HW and SW, respectively), and 
SL silage and drenching with 50g of 4500 MW PEG in 60ml distilled water daily (SP). Fecal egg count (FEC), coccidia 
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oocyst count (OC), and percentage packed red blood cell volume (PCV) were conducted weekly. The FEC and OC 
were impacted by a treatment by week interaction. For HW, compared to Week 0, FEC were lower by the first week 
after treatment and remained low throughout the study. In contrast, FEC for SW treated animals were not lower until 
Week 2, remaining lower for Week 3 while FEC from SP treated animals were only lower than Week 0 at Week 3. 
Treatment with HW resulted in lower OC for all three weeks while SP and SW treatment had lower OC for Week 3 
only. Packed cell volume was not different for the three treatments. Overall, as expected, sericea lespedeza reduced 
fecal egg and oocyst goats in goats and the tannin-inhibiting treatment, PEG, seemed to delay the effects on FEC, 
possibly pointing to a direct effect of tannins on this measure of gastrointestinal parasitism. 
 
392 
Physicochemical and Functional Properties of Egg White Powder Prepared from Irradiated Shell Eggs. M. 
Nega* and B. Min, Food Science and Technology Program, Department of Agriculture, Food and Resource Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853. 
 Irradiation has been approved by USDA to control Salmonella in shell eggs. Irradiation significantly reduces 
viscosity of egg white to a watery state. Its viscosity lowering effect on egg white could remove homogenization 
process and facilitate separation and transportation processes. However, irradiation could cause protein oxidation and 
therefore deteriorate functional properties of processed egg white products. The objective of this study was to 
determine changes in physicochemical and functional properties of egg white powder (EWP) prepared from shell eggs 
irradiated at low doses. Egg white collected from shell eggs irradiated at 1 and 2 kGy were spray-dried without 
homogenization to produce EWP. Egg white collected from non-irradiated were homogenized before spray-drying. 
Physicochemical and functional properties, such as pH, color, sulfhydryl content, protein solubility, foaming 
properties, and emulsion properties, of EWP prepared from irradiated shell eggs were evaluated in comparison with 
EWP from non-irradiated ones (Control). Irradiation of shell eggs at low doses significantly changed the 
physicochemical properties of EWP: increases in pH and surface sulfhydryl content and decreases in blueness (a*) and 
yellowness (b*). Furthermore, it significantly improved foaming capacity and stability and emulsion activity, capacity 
and stability of EWP compared to the Control. These results indicate that irradiation of shell eggs at low doses can 
not only reduce the viscosity of egg white to facilitate egg white processing, but also improve functional properties of 
EWP. Therefore, the application of low-dose irradiation can enhance the efficiency and cost effectiveness of egg white 
processing and safety and functional quality of EWP. 
 
393 
The Effect of Carbohydrate Source and Level on Growth and Alpha-amylase Activity in Bluegills (Lepomis 
macrochirus). N.Giri*, Y.Zhang, G.A. Dudenhoeffer, T.R. Omara-Alwala, Department of Agriculture and 
Environmental Science, Lincoln University of Missouri, Jefferson City, MO 65101.  

Carbohydrates are the least expensive energy sources for fish. Moderate levels of dietary carbohydrate can 
support normal growth and lessen the need for expensive proteins and lipids in feeds. Different fish have different 
abilities to utilize digestible carbohydrates, which may relate to the relative amounts of the amylase activity present 
in the digestive systems. Alpha-amylase is a key enzyme for carbohydrate digestion. There is little information on the 
digestive amylase activity and the carbohydrate utilization in Bluegill (Lepomis macrochirus), which is an important 
forage, recreational and promising sunfish for food in the North Central Region of the United States. The objective of 
this study was to determine the effect of dietary carbohydrate source and level on the growth and the digestive α-
amylase activity in juvenile Bluegills. Twelve diets with four replications served as treatments for the study. Ten of 
them contained dextrin or corn starch ranging in levels from 5% to 25% at 5% interval. One other diet served as a 
negative control lacking in any digestible carbohydrate while a commercial diet acted as a normal control. The feeding 
trial lasted for twelve weeks. The results indicated that the fish fed 25% dextrin diet showed the lowest final body 
weight of any treatments. The fish fed 25% corn starch showed higher final body weights than any other dietary 
treatments, except commercial diet. There were no significant differences in α-amylase activity among the dietary 
treatments. The results suggested that corn starch at 25% level could support optimal growth in juvenile Bluegill. 
 
394 
Modulating the Bovine Galectinome Using Plant Polyphenol Extracts.  S. Adjei-Fremah*, Department of Energy 
and Environmental system, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411; B. 
Osei, Department of Animal Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC, 
27411;  E. Asiamah, Department of Energy and Environmental system, North Carolina Agricultural and Technical 
State University, Greensboro, NC, 27411; K. Ekwemalor, Department of Energy and Environmental Systems, North 
Carolina Agricultural and Technical State University, Greensboro, NC, 27411; L. Jackai, Department of Natural and 
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Environmental Design, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411; K. 
Schimmel, Department of Energy and Environmental Systems, North Carolina Agricultural and Technical State 
University, Greensboro, NC, 27411; and  M. Worku, Department of Animal Sciences, North Carolina Agricultural 
and Technical State University, Greensboro, NC, 27411. 

Galectins are lectin proteins which bind to βeta-galactoside and serve as pathogen-recognition receptors. 
Dietary supplementation with polyphenols enhances serum galectin levels and is associated with prevention of 
inflammation. The effect of polyphenol extracts from cowpeas (Vigna unguiculata, CPE) and sericea lespedeza 
(Lespedeza cuneata, SE) forages on galectin gene expression in bovine blood was evaluated. Blood collected from 
Holstein cows (n=10) was treated with 10μg and 50μg of CPE and SE separately, controls were treated with either 
100ng/ml of Lipolysaccharide (LPS), or left untreated (37oC, 85% humidity, 5% CO2 for 30 minutes). Total RNA was 
isolated, reverse transcribed and real time PCR was performed using specific primers for bovine Galectin (Gal) 1, 3, 
4, 9, and 15. Plasma concentration of Gal_3 and 9 were quantified using commercial ELISA. Real-time PCR results 
showed increased expression levels of Gal_1 (Fold change, FC=9.4), Gal_3 (FC= 49.0), Gal_4 (FC=45.9), Gal_9 
(FC=147.4), and Gal_15 (FC=116.1) after LPS treatment. Decreased gene expression of Gal_1, Gal_3, and Gal_4 
were observed following CPE and SE treatment. Plasma concentrations of Galectin 3 and 9 increased following 
treatment with 50μg of CPE and SE, and LPS relative to the untreated control. Preliminary results from our studies 
showed polyphenols from cowpeas and sericea modulate galectin gene and protein expression in cow blood. Thus, 
use of polyphenols extract from cowpea and sericea-enriched feed supplements may possess immunomodulatory 
properties for animal health, and aid in design of galectin-based strategies to counteract the pathological processes 
occurring due to LPS induced inflammation. 
 
395 
Monitoring Susceptibility to Insecticides in Culex nigripalpus (Theobald) Using a Glass Vial Technique. W.M. 
Stewart*, L.B.H. Kanga, Center for Biological, Florida A&M University, Tallahassee, FL 32307; and C.R. Connelly, 
Medical Entomology, Laboratory-University of Florida-IFAS, Vero Beach, FL 32962. 

In Florida, the primary vector of the diseases St. Louis encephalitis, West Nile virus, and Eastern equine 
encephalitis from birds to mammals is the mosquito Culex nigripalpus. Due to its medical importance, monitoring of 
its resistance to insecticides is necessary to determine effective control strategies. Presently there is little evidence that 
the application of Ultra Low Volume adulticides is effective in controlling the females of this species, or if aerial 
applications of organophosphates or pyrethroids will effectively break the disease cycle. The primary goal of this 
research is to investigate the present status of insecticide susceptibility of Cx. nigripalpus from several Florida counties 
using a modified version of the glass vial technique. Larvae collected from field sites in Escambia, Gadsden, Indian 
River, Leon, Pinellas, and Santa Rosa counties were reared in the laboratory using yeast and liver powder. Newly 
emerged female mosquitoes were placed in 20 ml glass vials coated with different concentrations of permethrin, 
malathion, or acetone (control) and mortality was recorded at 3 h intervals up to 24 h. To determine the diagnostic 
concentrations, we used the LC99 of the susceptible populations of the mosquito; at this concentration all susceptible 
individuals will be killed and only the resistance phenotypes will survive. Preliminary results indicated no resistance 
to the pyrethroid or organophosphate insecticides tested. Information from this study will be useful to mosquito control 
programs in Florida when targeting this species. 
 
396 
Assessment of the Impact of the Egg Parasitoid, Paratelenoumus saccharalis (Hymenoptera: Platygastridae) on 
Populations of the Kudzu Bug, Megacopta cribraria (Hemiptera: Plataspidae). W. Diedrick*, L.H.B. Kanga, M. 
Haseeb, Center for Biological Control, College of Agriculture and Food Sciences, Florida A&M University, 
Tallahassee, FL 32307; J.C. Legaspi, USDA, ARS, CMAVE, Tallahassee, FL 32308.  
 The kudzu bug has become a pest of economic importance ever since its introduction to the Southeastern 
United States from Asia in 2009. It causes serious economic damage to legume crops (soybeans, bean, pigeon pea, 
mung bean, velvet bean etc.) and is a nuisance to home owners. At least one natural egg parasitoid of the kudzu bug 
in Asia has also become established in U.S. This research was designed to evaluate the prevalence, levels of parasitism, 
and host specificity of the egg parasitoid (Paratelenoumus saccharalis) on populations of the kudzu bug. The protocol 
of our collaborators in the Division of Plant Industry, Florida Department of Agriculture and Consumer Services, was 
followed to determine the prevalence level: a) five kudzu patches with populations of kudzu bugs were selected in 
urban, forest, or agricultural habitats; b) within each patch, five adjacent heavily-infested plants were selected and 
marked; and c) the number of kudzu bug adults, nymphs, and eggs on each plant were recorded biweekly and egg-
masses were collected and cultured in the laboratory. To determine the level of parasitism, numbers of parasitized 
eggs were calculated as a percent of total eggs collected. Preliminary results showed a significantly higher percentage 
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of kudzu bugs in urban areas compared to forested or agricultural areas. In field situations 60–80% of eggs were 
parasitized, and parasitism approached 100% in the laboratory. Our current data from the field experiments indicated 
that P. saccharalis did not parasitize the beneficial insects Podisus maculiventris, Orius insidiosus, or Geocoris 
punctipes.  
 
397 
Development of a Gene Silencing Strategy via RNA Interference to Manage Co-Acquisition of Pesticide 
Resistance in Honey Bee Colonies. X. Price*, L. H. B. Kanga, Center for Biological Control, College of Agriculture 
and Food Sciences, Florida A&M University, Tallahassee, FL 32307; P. Shirk USDA, ARS, Center for Medical, 
Agricultural and Veterinary Entomology, Gainesville, FL 32608, and  A. Ananga, Center for Viticulture and Small 
Fruits Research, CAFS, FAMU, Tallahassee, FL 32317. 

Bee health is critical for the success of pollination-based agriculture, which produces about one-third of our 
diet in the US. A healthy and secure honey bee industry is valuable to modern agriculture, providing pollination 
services for more than 90 commercial crops.  Nationwide, the value of the increased crop yield and quality achieved 
by honey bees is estimated at $15 billion per year. Unfortunately, the number of honey bee colonies in the US has 
declined by more than 40% in the last few years. Combinations of causal factors, including parasites, pathogens, 
pesticides, beekeeping practices are cited as responsible for the increased colony mortality. The parasitic mite, Varroa 
destructor (Varroa mite) is recognized as the major factor underlying colony loss in the US. In addition to the Varroa 
mite’s role as a vector of several diseases including diseases associated with the colony collapse disorder (CCD); 
infestations by Varroa contribute to stress, weaken honey bee colonies and cause the invasion of secondary pests like 
the small hive beetle and the wax moths. These stressors promote the proliferation of gut pathogens like the bacterium, 
Paenibacillus larvae, which causes American Foulbrood (AFB) disease in bee colonies. Pyrethroids have been used 
for the last decades to successfully control Varroa mites but resistance has been developed in mite populations via 
mutations in the arachnid sodium channel. To gain a better understanding of the role point mutations like VmNa 
contribute in conferring pyrethroid resistance gene silencing via RNA interference (RNAi) was conducted on 
populations of Varroa mite.  
 
398 
Rural Labor Market Conditions: Variations in Unemployment Rates and Non-Farm Labor Force Participation 
Rates of Selected groups in Mississippi. T. Hargrave, A. Parker*, W. L. Whittaker, Agricultural Economics 
Program; Alcorn State University, Lorman, MS 39096. 

Labor force participation rate (LFPR) is the percentage of working age population that is part of the labor 
force. It is a measure of the proportion of a region or a country's population that is employed, employable or actively 
looking for employment. The unemployment rate (UR) is the percent of labor force participants (working or actively 
seeking jobs) who do not hold jobs.  Labor market conditions are important measures of how well an economy is 
performing.  The higher the labor force participation rate, the larger the number of people in the population that are 
interested in working. The LFPR has been falling since 2000, a trend that accelerated somewhat during the 2007–2009 
great recession. This study sought to understand historical variations in unemployment rates and labor force 
participation rate by gender and race in Mississippi, relative to the nation as a whole. To accomplish the objectives, 
secondary data were collected and analyzed using various statistical techniques.  Multivariate analyses provided the 
analytical framework to explain the correlation between individual variables.  The LFPR in Mississippi for both men 
and women is lower than for the United States as a whole.  Preliminary results also confirm that the LFPR and the 
unemployment rate are negatively correlated in the short run. Understanding changes in UR and LFPR are essential 
because there are ongoing concerns about the potential of the local economy to sustain economic growth overtime.  
 
399 
Using the Ages and Stages Questionnaire (ASQ) as an Indicator of Classroom Developmentally Appropriate 
Interactions. A. Green*, C. Jenkins, and R. Williams, College of Education, Humanities and Social Sciences, 
Department of Education and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

The purpose of this study is to determine developmental standings of four-year-olds in a rural private child 
care center. Developmentally appropriate practice is correlated to certain developmental behaviors resulting from a 
challenging and empowering environment often dictated by the presence of quality child/adult interactions and 
learning experiences. Collected data from a class of 15 four-year-old children over three months using the Ages and 
Stages Questionnaire (ASQ) were analyzed using descriptive statistics in the areas of communication, social emotional 
development, and problem solving. An ASQ communication score of 35 or above, an ASQ social emotional 
development score of 35 or above, as well as an ASQ problem score of 40 or higher indicates the child’s development 
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is on schedule and correlates positively to a classroom displaying structural and process quality of developmental 
appropriateness.  Results showed the average score for all fifteen children in the ASQ Communication area was 35.5.  
In addition, the average score in the ASQ social emotional development area was 40.6, and the average score in the 
ASQ problem solving area was 31.8.  In summary, based on the statistical results and how ASQ scores correlate with 
developmentally appropriate classroom experiences, the classroom nurtures children’s social and emotional abilities 
adequately. Although, it provides inconsistent activities that nurture problem solving and optimal communication. 
 
400 
Service-Learning in the Graveyard: Study of Ethnicity, Birth Year and Life Span.  A. D. Alexander, and B. 
Upshaw*, Department of Agricultural and Environmental Sciences, Department of Biology, Department of 
Pathobiology, Tuskegee University, Tuskegee, AL 36088. 

Tuskegee University (TU) students endeavored to create a searchable public database, allowing community 
members to freely access the tombstone information and funeral records of more than 10,000 decedents in Macon 
County, AL. Student ideas drove the approaches used (e.g., GIS/geo-location uploading into the database so families 
could pinpoint graves using cell phone and GIS coordinates). Graduate students presented the scaffolding for the 
project, and then mentored undergraduate students to carry out the project, with even high school students integrally 
involved. The result was an online searchable database that will ultimately include pictures, death certificate and 
funeral information, grave coordinates, socioeconomic data, census data, military service, causes of death, etc. 
Members of the Tom Joyner Foundation, the TU Archives, the TU National Center for Bioethics in Research and 
Healthcare, and Ancestry.com partnered with the students, as did five cemetery associations, two city governments, 
and several county funeral homes. Students have graveyard data from 1700s-2015, and funeral data from 1928-2015. 
Preliminary, cross-sectional, retrospective studies on the role of epidemics, chronic diseases, race, gender, and 
occupation on life expectancy and cause of death, comparing historically white vs. black cemeteries, revealed 
differences in mortality from heart disease, cancer and infectious diseases, but showed that the number of these 
decreased each decade from 1928 to 2015, and life expectancy for African Americans increased from 46 years in 
1928, to 72 years in 2010. Students were also able to determine whether children and grandchildren would have a 
shorter lifespan if parents suffered a tragedy (epigenetics).  
 
401 
The Frame has Changed, and So has the Picture. D. Y. Butler, B. R. Hawkins, D. Smith*, M. Waters, and A. 
Watson, Southern University Agricultural Research & Extension Center, Baton Rouge, LA  70813. 

Students enrolled in FCSC 497 Special Topics in Family and Consumer Sciences: Sustainability in Design 
create products from recycled materials.  The course is in its fourth year of being offered.   The objectives of the course 
are as follows:  1) to enhance economic development by creating marketable designs from recycled products; 2) to 
increase environmental awareness by preparing students to support long-term ecological balance; and 3) to protect the 
environment by teaching students to design objects that comply with the principles of social , economic and ecological 
sustainability.  In the course -which is only offered in the Fall Semester- students create prototypes of designs that 
could potentially be sold in retail establishments, through social media outlets, or through one-on-one direct product 
marketing.  The recycled/ upcycled products were originally remnants of wall paper, water bottles, and paper towel 
rolls, among other items.  The items came from places like the Goodwill Store; the Habitat for Humanity ReStore; the 
Salvation Army Store; and a local Baton Rouge favorite, America’s Thrift Store.  During the four years that the course 
has been offered, upcycled products have been sold for profit, given as gifts, retained for personal use by the student-
designer, or donated to the class to be used by the professor in demonstrations in future semesters.  As a result of this 
class, students are more marketable because of their awareness of social responsibility.  They are also better prepared 
for additional career opportunities, specifically designing and marketing upcycled products.    
 
402 
Agricultural Literacy Among Youth in Agriculture, M. Lewis, J. Ricketts, and E. Stafford*, College of Agricultural 
and Extension Education, Tennessee State University, Nashville, TN 37132. 

Millennial students in 2016 are woefully unaware of agriculture and its impact on their lives. The Tennessee 
Soybean Association has the same concern, and they funded a one-year project to officially gauge the agricultural 
literacy of youth in Tennessee. Through survey research we administered a questionnaire through a convenience 
sample of Tennessee youth leaders at an annual conference. The initial questionnaire was developed from the pillars 
of agriculture literacy from the American Farm Bureau. This data was also used to develop a stronger, more reliable 
instrument for future studies. Tennessee youth leaders in agriculture were literate in each of the following constructs: 
Environment, Food, Fiber, Energy, Animal, Lifestyle, Technology, Economy, and Soybean. Perceptions of 
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Agriculture held by youth were positive but varied among each concept. Youth leaders were most positive in the 
construct of agriculture and economy, but were least positive in the construct of Animals. Overall, these leaders in an 
agricultural organization were literate in the constructs. This study will be replicated with a revised instrument among 
youth leaders that are more representative of the population, and not students who are members of an agricultural 
youth organization. We must continue to improve this study so that there will be a better understanding of the 
perceptions of agriculture held by youth. To increase positive perception, we must create more creative opportunities 
for students to get involved in agriculture. 
 
403 
Stimulating and Boosting African American Males to be Prosperous in Mathematics. E. Green*, N. Cluster, C. 
Waddell, and B. Wright, College of Science, Mathematics, and Engineering Technology, and 1890 Research, South 
Carolina State University, Orangeburg, SC 29117. 

Black males are scoring the lowest on standardized tests, especially in mathematics.  Only 13% of eighth 
grade Black males are above proficient in mathematics in the State of South Carolina. South Carolina is among the 
lowest ranked states for graduating Black males.  Though graduation rates have increased some over the past few 
years, it is still below the national average of 52% (Schott Foundation for Public Education, 2010).  Key predictors 
of success in high school and college admissions begin with eighth grade mathematics achievement. The We Can Too 
Program addresses this issue, consisting of three components: (1) an after-school tutoring/mentoring program; (2) 
Saturday Academies; and (3) a summer mathematics enrichment program. During the academic school year, 
participants participated in an after school tutoring/mentoring program, in addition to Saturday Academies ACT/SAT 
mathematics workshops. During the summer mathematics enrichment program participants attended a day camp on 
campus for three weeks consisting of reviewing mathematics concepts from the previous grade, upcoming year 
mathematical concepts, followed by field trips to better enhance their understanding. Summative and formative 
surveys have been administered to collect comprehensive descriptive statistics.  Hence, this project seeks to answer 
the following research questions: (1) In what way(s) will the We Can Too Program impact African American male’s 
mathematics competencies? and (2) In what way(s) will it increase the exposure, awareness, and importance of 
mathematics to successful African American males?  Knowingly, the mathematics achievement gap is a serious issue 
plaguing Black males, not only in South Carolina, but across this nation. 
 
404 
The Economic Profile of the Tri-county Region of Bamberg, Calhoun and Orangeburg in South Carolina. I. 
Majekodunmi*, M. Mustafa and H. Selassie, College of Business, Department of Agribusiness and Economics and 
1890 Research, South Carolina State University, Orangeburg, SC 29117. 

This research is based on an 1890 Research Grant designed to study the dynamic linkages among capital 
investment, export, agribusiness, education, business climate and quality of life variables and economic development 
of South Carolina. Seeing, it is important to understand the factors that determine the factors confronting agricultural 
producers/agribusinesses. Such factors include the available resources for businesses, marketing practices, the needs 
and problems that farm businesses face in finance, and other business operations.  Useful also, is to know the attributes, 
aspirations, attitudes that lead to successful/viable operation to gain knowledge of the critical success factors for your 
business so that policy recommendations can be made.  One of the objectives of the project is to do an assessment of 
the needs of agribusiness and non-agribusinesses for long term economic viability of the tri-county region of Bamberg, 
Calhoun, and Orangeburg of South Carolina.  Methodology to be used, will be to develop an economic profile of the 
counties using Implan’s Input-Output Model.   In addition, the study will also use survey and secondary data. 
Descriptive statistics of the findings will be used in addition to the Input-Output Model.  
 
405 
Evaluation of Student Knowledge of Production Agriculture and Animal Welfare Following a “Students-
Training-Students” Program. K. A. Cash, J. D. Rippeto*, and B. C. Shanks, Department of Agriculture and 
Environmental Sciences; M. S. Aruguete, Department of Social and Behavioral Sciences, Lincoln University of 
Missouri, Jefferson City, MO, 65101; and J. D. Caldwell, Purina Animal Nutrition Center, LLC, Gray Summit, MO, 
63039. 

With more consumers being further removed from the farm and with negative press associated with 
production agriculture and animal welfare, it is becoming increasingly important to start educating tomorrow’s 
consumers today.  Therefore, the objective of this study was to evaluate student knowledge of production agriculture 
and animal welfare following a “Students-Training-Students” unit.  Over the course of 3 years, Lincoln University 
Animal Science students (n = 45) traveled throughout the state of Missouri and presented “Student-Training-Students” 
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units to elementary and secondary school students.  Participants (n = 1,500) were given a 13-question pretest and an 
identical posttest, before and after exposure to the unit.  Each question featured three response options:  “Yes,” “No,” 
and “I don’t know.”  About half of participants reported being girls (49%) while the other half reported being boys 
(50%; 1% did not report gender).  Majority of participants (60%) resided in urban school districts, while fewer (40%) 
resided in rural school districts.  Students performed better on the posttest than on the pretest for 11 of the 13 questions, 
indicating that students were more knowledgeable following the “Student-Training-Students” unit.  Participants from 
rural school districts had higher (P ≤ 0.01) scores than those from urban school districts.  Male and female students 
did not differ (P = 0.66) in their knowledge of agriculture.  Therefore, based on these data, “Student-Training-
Students” was successful at educating youth about agriculture.   Unquestionably, male and female students from both 
urban and rural settings should be educated on production agriculture and animal welfare practices. 
 
406 
Student’s Farm Experiential Program with local Farmers and Growers: Delaware State University. S. 
Elavarthi, K. Johnson*, and K. Melmaiee, Department of Agriculture and Natural Resources: and V. Kalavacharla, 
Center for Integrated Biological and Environmental Research (CIBER), Department of Agriculture and Natural 
Resources, Delaware State University, Dover, DE, 19901. 

The average farm size in the United States is increasing and the numbers of farm families are decreasing. 
Interestingly, the number of undergraduate students who major in agriculture and related fields are increasingly 
coming from non-farm families. This holds true for minority serving institutions like Delaware State University. Data 
was collected through pre survey questionnaire randomly from 46% of the students from the college of agriculture 
and related sciences. In the survey all levels of academic classes were included and are majoring in general agriculture, 
animal and poultry science, environmental science, Ag-business, Pre-Veterinary Science and wildlife management. 
Survey results revealed that 75 % of the students had no prior experience nor were exposed to farming environment. 
Over 92% of the students believed that having farm experience will enhance their knowledge in their majors. For the 
past three years we have provided summer internship opportunities through the Farm Experiences Program (FEP) to 
20 undergraduate students majoring in agriculture and related fields. The participants worked with local farmers, 
growers, and the university research farm gaining experience from dairy farms, vegetable and fruit growers, produce 
processing, packaging and participating in community supported agriculture. Post survey data from the participants 
suggests that 80% of them felt that they are more confident and ready for careers in agricultural industry and have 
deeper appreciation of agriculture. As demand for skilled people in agricultural industry is projected to increase, farm 
experience programs like this will play a key role in developing talent and leaders in the field. 
 
407 
Agricultural Education and Mathematics Performance among Youth.  J. Fite, S. Githua, and M. Smith*, 
Department of Education: and J. C. Ricketts, Agricultural and Extension Education, Tennessee State University, 
Nashville, TN 37209. 

Mathematics and science achievement of United States students continues to lag behind other developed 
nations. The research shows that agricultural education has a positive impact on student achievement in science, but 
what about math achievement?  Several studies concluded that there is a correlation between agricultural based math 
learning and increased student achievement in mathematics. However, studies were limited concerning mathematics 
performance of high school students and the associations of math achievement with FFA and SAE participation.  The 
purpose of this study was to compare the mathematics achievement of high school agricultural education students with 
those not in agricultural education, and determine if participation in the total program of agricultural education would 
improve their math performance. This research used a posttest-only causal-comparative control group research design 
and a convenience sample.  There were 139 ethnically diverse respondents between the ages of 14 and 18 years. 
Students taking agricultural education courses were in the treatment group, and non-ag students were in the control 
group.  We developed our own instrument to measure math achievement competency on Mathematics Standards of 
the Common Core State Standards Initiative.  We also collected demographics and provided detailed instructions on 
rating involvement in SAE and FFA.  Students scored the highest in Algebra and lowest in Statistics and Probability.  
Agricultural education students outscored non-agricultural education students. It appears that there is a relationship 
between number of agriculture courses, FFA membership, and SAE participation and math achievement. 
 
408 
Poverty and its Persistence in Selected Areas of the Mississippi Delta and South West Mississippi.  R. Allen*, 
T. Hargrave, V. Igbokwe and W.L. Whittaker, Agricultural Economics Program; Alcorn State University, Lorman, 
MS 39096. 
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Despite the decline in poverty nationally and the introduction of several alleviation strategies, poverty in 
many areas of Mississippi has persisted at high rates and several counties continue to be classified as persistently 
impoverished counties. For many years, academics and practitioners among others, have joined the conversation in 
offering not only their own explanations for place poverty but have also attempted to conceptualize the perceptions 
given by ordinary people of their individual economic circumstances.  This research examines the variations in poverty 
rates of various counties in different regions of the state and identify pertinent factors that seem to cosign certain of 
those communities into a persistent state of economic deficiency.  Analysis of the data show extremely interesting 
trends among the selected counties, relative to Mississippi and the nation as a whole.  The average national poverty 
rate is 13.5 percent yet, in Mississippi the poverty rate remains unacceptably high, at 21.5 percent and in many 
counties, the rates are more than two twice the state’s average.  Clearly, the incidence in many of these areas have 
shown very few signs of decline.  A feature that has clearly stood out in this paper is the high correlation between 
race, ethnicity and rural poverty in several counties.  Family structure, and child poverty are also highly correlated. 
The research has thus far told a grim story of persistent poverty as an important social indicator of economic well-
being.   
 
409 
Evaluating Trends in Agricultural Commodity Prices during the Different Phases of the Business Cycles: 1990-
2015. T. Hargrave, W.L. Whittaker, and S. Wright*, Agricultural Economics Program, Alcorn State University, 
Lorman, MS  39096. 

The business cycle is the downward and upward fluctuations of economic conditions as measured by gross 
domestic product (GDP). The length of a business cycle contains a single boom and contraction in sequence. These 
fluctuations typically involve shifts over time between periods of relatively rapid economic growth (expansion), and 
periods of relative stagnation or decline (recessions). Changes in commodity prices have historically been correlated 
with variations in the economic cycles and are therefore, considered important economic indicators.  Agricultural 
commodity prices are unique in many ways.  For example, agricultural commodities are less price responsive than 
other products; economic growth around the world often increases the demand for food and oil; oil price changes 
influence agricultural production costs as well as biofuel production. Similarly, the supply of agricultural commodities 
are also influenced by numerous factors including environmental conditions.  These and other factors have meant 
irregular price patterns. Although volatility has always been a feature of agricultural commodity markets, the evidence 
suggests that volatility has increased in certain commodity markets and may vary irregularly with the business cycle. 
This study uses longitudinal data to analyze the correlation between selected agricultural commodity prices through 
the various phases of the economic cycle in the US over a period of 25 years that includes the great recession of 2007-
2009. Commodities were selected on the basis of their relative importance to the United States agriculture. Outcomes 
of the study are important because, the agricultural sector is an important economic indicator and is very important to 
the United States overall economy.  
 
410 
Farm-to-Chef Marketing of Hyper Local Food. J. Amoakon, A. Crawford, G. Ejimakor, D. Hardy, J. Lee, and B. 
Wilson*, Department of Agribusiness, Applied Economics and Agriscience Education, North Carolina Agricultural 
and Technical State University, Greensboro, NC 27411. 

Direct marketing of food from local farmers to area restaurants (farm-to-chef) could be mutually beneficial 
for both local farmers and restaurants. Farmers benefit from receiving higher prices on more units of their products, 
and restaurants benefit from higher prices from better-tasting and fresher food. These benefits translate to local 
economic development. The benefits of using local foods in restaurants may not be attained fully if substantial barriers 
exist in the farm-to-chef marketing channel. Such barriers need to be identified and addressed in order to increase the 
potential benefits inherent in the farm-to-chef marketing of local food. This study used a survey of local farmers and 
chefs in the Piedmont Triad area of North Carolina to assess the extent of sales of locally-produced food to local 
restaurants. Respondents were asked to identify the barriers to the sale and purchase of locally-produced food. The 
identified barriers are compiled and ranked in order of importance based on the frequency of the responses. The 
barriers identified by chefs will be used to develop materials to help local farmers to increase their success rate in 
marketing their food to local restaurants. Likewise, those barriers identified by farmers will be used to develop 
materials to help chefs and restaurants to increase their purchase of locally-produced food.  The increased sale of 
locally-produced food to area restaurants will result in increased economic activity, local employment, income and 
economic development. 
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411 
Financially Literate Entrepreneurship for Rural Youth and Families:  A Pilot Study at Two South Carolina 
LowCountry High Schools. S. Frazier, G. Ma, and B. Thomas*, College of Business, Department of Business 
Administration; and W. Whittaker, College of Graduate and Professional Studies, Department of Family and 
Consumer Sciences, South Carolina State University, Orangeburg, SC 29117. 

This interdisciplinary research project examines, identifies and supports solutions to economic challenges 
specific to youth and their families in rural communities.  Primarily encouraging innovative entrepreneurial 
opportunities best described as “agripreneurship” (services and/or products in a rural setting).  This collaboration 
between two academic disciplines critical to economic development success, entrepreneurial tools and financial 
literacy education offers a sustainable and easily replicated program that can identify rural opportunities, support 
budding entrepreneurs, involve and educate their families.  In addition, the project can provide inspiration and 
encourage achievable results.  Core objectives will be addressed and measured by the following: (1) building an 
infrastructure for ongoing community development; (2) growing learning opportunities for youth and adults in rural 
communities; (3) encouraging community investment in rural-based entrepreneurs; (4) reducing challenges faced by 
youth entrepreneurs; and (5) sharing globally applicable methodologies.  Two Title I South Carolina Lowcountry high 
schools will host 150 participants. Extensive talent, through partnerships and collaboration under the guidance of an 
advisory board, will represent agricultural, research and business interests.  Student researchers are from the 
Department of Business Administration and the Department of Family and Consumer Sciences, who are dedicated to 
improving lives through programs that strengthen outreach to disenfranchised communities to better serve the braoder 
socierty at-large. 

 
412 
The Market Value of Urban Forestry: A Hedonic Price Analysis in Tallahassee. A. Lorenzo, G. McNealy*, D. Solis, 
and M. Thomas, Land Grant Program, Department of Agribusiness, College of Agriculture and Food Sciences, Florida 
A&M University, Tallahassee, FL 32301.  

Urban forests are highly valued amongst citizens due to their aesthetic, environmental, and ecological 
benefits.  Previous studies show that people are indeed willing to pay to preserve, support, and increase urban forests 
within their communities.  However, the direct impact on the market value of a property due to the present of urban 
forests has yet to be quantified.  In this study, we measure the economic benefits to a property which can be derived 
from increased forest cover and close proximity to urban forests.  In doing so, we implement a hedonic pricing model 
which will allow us to determine the market value of urban forest cover and recreational forestry as it relates to the 
market value of a home. If people truly value urban forestry as previous studies have indicated, this will become 
evident as they will choose to pay higher prices for homes which feature extensive urban forest cover and close 
proximity to recreational forestry.  Thus, our hypothesis is that urban forests to have a positive effect on the market 
value of a property.  Economic, real state and GIS data are used to develop and econometric model which measure 
whether certain demographic groups value urban forestry more than others by virtue of their decision to pay a premium 
in price in order to live in areas with high urban forestry density.   
 
413 
AgDiscovery: A Mechanics to Ascertaining Various Agricultural Careers. A. White*, and C. C. Mathis, College 
of Graduate and Professional Studies and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

South Carolina (SC) State University’s 1890 Research and Extension Department partnered for the past five 
years (2010-14) with the United States Department of Agriculture, Animal and Plant Health Inspection Service 
(USDA-APHIS), and Marketing and Regulatory Programs Business Services (MRPBS), to host the Ag-Discovery 
Summer Enrichment camp, which is a national competitive program. Within the program, we used quantitative and 
qualitative methodology to evaluate strengths and weaknesses, and lessons learned from previous camps.  Participants 
ranged from 14-17 years of age from across the country.  The program was designed to increase awareness of career 
opportunities and possibilities in various disciplines needed by the Animal and Plant Health Inspection Service’s 
programs.  This program allowed students to live on the SC State University campus for two weeks, to learn about a 
variety of administrative professions from USDA-APHIS and MRPBS staff in the fields of finance, human resources, 
information technology, emergency management, investigative services, acquisition, facilities management, 
veterinary services, plant protection, and quarantine and biosafety. Such a program helps to increase understanding 
for students of the various federal career opportunities in the targeted disciplines while realizing and appreciating the 
importance of the various professions and laws that regulate the nation’s agriculture programs. Moreover, 
AgDiscovery promotes increasing the overall diversity of students entering targeted disciplines and acceptance of 
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individuality in others.  In summary, SC State University Summer Enrichment program has assisted in creating a 
vibrant pipeline of diverse students and pathway for future USDA-APHIS employees. 
 
414 
Surrounded by Screens: Power of Mass Media on Obesity.  S. Anasuri, and K. M. Anthony*, Department of Family 
and Consumer Sciences/Human Development and Family Studies, Alabama A&M University, Normal, AL 35762. 

The State of Alabama has a 33 percent obesity rate; which is comparable to the 35 percent overall rate in the 
United States.  Food choices, fitness habits, overall lifestyle including consumption of media, can place individuals at 
a higher risk of the ills of obesity. This study hypothesizes that media in different formats (audiovisual, print, and 
web-based) play an important role in the food consumption, lifestyle, and overweight and obesity status among young 
adults. It identifies the influences of mass media (print, audio-visual, web-based), cognitive influences (education, 
awareness and knowledge of food choices), and socio-cultural factors (race/ethnicity, income, perceptions, attitudes, 
access) on the food consumption, lifestyle and obesity status of young adults.  Exploratory data were collected in 
Huntsville and Madison, Alabama, using 1,100 surveys from young adults ranging in age 19-26 years. Data were 
collected regarding lifestyles, food choices, fitness practices, and environmental factors with focus on the use of media 
(television, computers, Facebook, Pinterest, Twitter, YouTube, Internet browsing, online advertisements/shopping).  
Correlational analyses showed a moderate relationship between variables – use of Pinterest, Facebook, hours spent on 
online browsing, exercising, etc. Use of the Internet impacted preparation of meals, while age of the participants was 
correlated with use of Twitter, being on a diet, and the consumption of alcohol.  
 
415 
African American Millennials’ Attitudes toward Social Responsibility in the Textiles and Apparel Industry.  C.  
Silicott, K. Washington*, and A. P. Young, Family and Consumer Sciences, Alabama A&M University, Normal, AL 
35762. 

Corporate Social Responsibility (CSR) is defined as an organization's activities and decisions that favorably 
impact society and the environment beyond the minimum of legal compliance.  Kozar and Connell (2013) reported 
that college students were willing to pay a premium price for “sweatshop free” clothing.  However, among academia 
and industry, according to Sheth (2011), improving the social, economic and environmental position of all 
stakeholders has become a focal point.  Environmental damage and poor labor conditions in the textiles and apparel 
industry are growing concerns. The overall purpose of this study was to assess consumers’ attitudes towards Corporate 
Social Responsibility (CSR) in the apparel and textiles industry, primarily among African Americans in the millennial 
generation.  Data were collected via the modification of the survey instrument, the Corporate Social Responsibility 
Scale. A convenience sample of 128 was used. T-test results indicated no significant difference in willingness to pay 
more for retail brands involved in Corporate Social Responsibility. There was also no significant difference in 
intention of not switching brands if the brand used engages in corporate social responsibility. Overall, the study 
revealed that males and females were not highly favorable towards the majority of the issues regarding Corporate 
Social Responsibility. 
 
416 
Integrating Food Science into High School Agricultural Education.  A. Anderson*, M. Lewis and J. Ricketts, 
Department of Agricultural and Environmental Sciences, Tennessee State University, Nashville, TN 37209 

Approximately 48 million Americans are affected by foodborne illnesses each year. Approximately 128,000 
of these people are hospitalized and 3,000 die. Salmonella and Campylobacter pathogens are in the top five lists of 
pathogens that cause foodborne illness. Raw and undercooked poultry and eggs are often associated with 
Campylobacter and Salmonella illnesses.  Consumers can reduce their risk of foodborne illness from these pathogens 
by safely purchasing, storing, handling, and preparing these products. Educators can help prevent these illnesses by 
making sure consumers know the science behind their food.  The Poultry and Egg Education Project (PEEP), funded 
by a USDA National Food and Agriculture Institute (NIFA) Agriculture and Food Research Initiative (AFRI) grant, 
conducts bench science research on best practices for safe handling and use of such products and creates science-
based educational programming for consumers. Historically, youth were taught new agricultural practices through 
FFA and 4-H with the goal to bring that knowledge to their parents and adult farmers.  In this study, the same concept 
is being implemented through high school agricultural education and food safety.  Students in agricultural education 
can bring food safety knowledge and practices home to their families and other adults.  Survey research was used for 
this descriptive study. A total of 89 educators completed the survey. Findings regarding teacher interest, intentions, 
current food science food safety integration, knowledge and training priorities will be presented. 
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417 
Fat Globule Sizes in Goat and Cow Milks. B. Adigun*, R. Attaie, A. Mora-Gutierrez, D. Myers, Cooperative 
Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M University Prairie 
View, Texas 77446.  

Fat globules size distribution in milk influences the rate of creaming, which is important in processing of 
dairy products. The creaming rate is less in goat milk than in cow milk during processing. The objective of this 
investigation was to determine the differences in fat globule sizes of goat and cow milk. Milk from Alpine goats and 
Holstein cows were obtained from the bulk tanks of producers immediately prior to analyses. Fat globule size was 
determined in both types of milk using a laser particle size analysis. The size of individual fat globules in goat milk 
ranged from 0.73 to 8.58 μm in diameter. The average diameter of fat particles based on volume to surface area ratio 
(dvs) was 2.76 μm in goat milk. However, the average diameter of fat globules in cow milk was 3.51 μm based on 
volume to surface area ratio (dvs), which was significantly more than the average size of fat globules in goat milk. The 
size of fat globules in cow milk ranged from 0.92 to 15.75 μm in diameter. The specific surface area of particles in 
goat milk was 21,778 cm2/ml, whereas the specific surface area of particles in cow milk was 17,117 cm2/ml. Overall, 
90% of the total particles found in goat milk were less than 5.21 μm in diameter, whereas 90% of the total particles in 
cow milk were less than 6.42 μm based on the volume frequency distribution. Fat globule size is important in 
processing dairy products.  
 
418 
Nutritive Analysis of Green Beans Grown on Bio-waste Material from Fort Lee Army Base. B. Dabo*, Z. 
Abraha-Eyob, and R. A. Siddiqui, Agricultural Research Station; S. Cheek, Virginia Cooperative Extension, Virginia 
State University, Petersburg, VA 23806.   

Biodegradation of organic material in bio-waste generates non-methane volatile compounds and gases, 
including ammonia and hydrogen sulfide, which are the main source of the unpleasant odor emanating from landfills 
that often leads to complaints from nearby residents. The objective of this study was to find a productive and 
environmentally-friendly use for bio-waste that is an alternative to discarding it in a landfill. We obtained composites 
of dehydrated food material from the dining halls at Fort Lee Army Base (Hopewell, Virginia) that would otherwise 
be sent to the landfill. The composite was mixed in 5:1 and 7:1 ratios with soil, and this material was used to grow 
green beans in the absence of other fertilizers. Beans were harvested 30 days after germination and analyzed for their 
nutritive values. Beans harvested from 5:1 composite were almost 15% longer and 40% heavier those harvested from 
7:1 composite. It appears that the 7:1 composite may have some undesirable amounts of compounds that impacted the 
growth of green beans. We found no difference in percentages of ash, moisture, crude fat, and total nitrogen between 
green beans grown in 5:1 or 7:1 composite. Further studies are required to determine the chemical composition of 
composites and the optimal composite-to-soil ratios to support growth of different produce. In conclusion, our data 
suggest that bio-waste might be a good fertilizer for organic-farming or an alternative to help reduce the use of 
synthetic fertilizers. This alternative usage will also help to reduce/prevent the generation of unpleasant odor at 
landfills.   
 
419 
Modification and Characterization of Biodegradable Polymer Systems in Potential Agricultural Applications. 
C. Carnegie*, Department of Chemical Engineering, C. Johnson, F. Akindoju, Department of Chemistry; E. Williams, 
J. Swaby, Cooperative Agricultural Research Center; A. Oki, Department of Chemistry; E. G Regisford, Department 
of Biology; L. E. Carson, Cooperative Agricultural Research Center, Prairie View A&M University, Prairie View, TX 
77446. 

Many food packaging studies have been performed using polymeric material like poly (ethylene glycol). 
However, there is a need to study polymers that are less toxic to the body. In recent years, chitosan, a naturally 
occurring, biodegradable, linear cationic polysaccharide that is composed of β-(1-4) linked glucosamine and N-acetyl-
D-glucosamine has been studied. Studies indicate that chitosan has low toxicity in experimental animals and humans, 
making this system ideal for food packaging material. It is believed that groups with other functionality could be 
chemically attached to chitosan chains using free radical reaction conditions. Thus, in this study, chitosan was reacted 
with zinc chloride and then folic acid (FA) using potassium persulfate to afford chitosan grafted derivatives. These 
derivatives were characterized using Fourier Transform Infrared Spectroscopy (FTIR), Nuclear Magnetic Resonance 
Spectroscopy (NMR), Thermogravimetric Analysis (TGA) and Atomic Force Microscopy (AFM). FTIR indicated 
that FA was attached to chitosan, while TGA results showed that 10% weight loss temperature of chitosan derivatives’ 
was greatly affected when FA was attached to chitosan. 
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420 
Highly Specific and Rapid Immunofluorescent Visualization and Detection of E. coli O104:H4 with Protein-A 
Coated Magnetic Beads Based LST-MUG Assay 
M. Dweik, E. Enyard*,  S. Barizuddin , and  R.C. Stringer, Cooperative Research Program, Lincoln University of 
Missouri, Jefferson City, MO 65101 

A method combining immunomagnetic separation and fluorescent sensing was developed to detect 
Escherichia coli (E. coli) O104:H4. The antibody specific to E. coli O104:H4 was immobilized on protein A-coated 
magnetic beads. This protein-A–anti E. coli O104:H4 complex was used to bind Fluorescein IsoThioCyanate (FITC) 
labeled E. coli O104:H4 antigen. The goal was to achieve a fluorescently detectable protein-A–anti E. coli O104:H4–
E. coli O104:H4 complex on the magnetic beads. Fluorescent microscopy was used to image the magnetic beads. The 
fluorescent imaging results were obtained in 2 h if the minimum available bacteria in the sample were at least 105 
CFU/ml. If no fluorescence was observed on the magnetic beads during fluorescent imaging, it indicates the bacterial 
concentration in the sample to be too low for it to have bound to the magnetic beads and hence no detection was 
possible. To detect bacterial concentration less than 105 CFU/ml in the sample, an additional step was required for 
detection. The magnetic bead complex was added to lauryl sulfate tryptose-4-methylumbelliferyl-β-D-glucuronide 
(LST-MUG (), a signaling reporter, for detection using a spectrofluorometer. The advantages of this technique include 
the specific detection of bacteria without an enrichment step and allowing the procedure to be completed in hours 
rather than days. 
 
421 
The Effect of Short- and Long-Term Feed Restriction on Ghrelin Concentrations in Turkeys. F.R. Vizcarra*, 
H. Wright, R. Long, M. Verghese, and J.A. Vizcarra, Food and Animal Sciences, Alabama A&M University, Normal, 
AL 35762. 

One day old broad-breasted white turkeys (Meleagris gallopavo) were reared as recommended by industry 
standards. In experiment 1, starting at 5 weeks of age (WOA), birds were placed in individual cages with free access 
to feed and water. After 4 d of adaptation to the cages, blood samples were taken after 18 h of fasting (FASTING) 
and at 90 ± 5 min after feeding (1.5 h after feeding). In experiment 2 (starting at 3 WOA), birds were weighted, 
randomly assigned to two treatments and placed in individual cages. In group treatment 1 (n = 10), birds were fed ad 
libitum (FF), while birds in group treatment 2 (n =11), were placed on a restricted diet to allow for an average daily 
gain of 8.0 g per day from 4 to 11 WOA (RES). Weekly blood samples and body weights were obtained. 
Concentrations of ghrelin, glucose and corticosterone were evaluated in both experiments. Concentrations of ghrelin 
and glucose were increased 1.5 h after feeding compared with concentration during FASTING (P = 0.012); whereas, 
concentrations of corticosterone were decreased _1.5 h after feeding (P < 0.002). Similarly, concentrations of ghrelin 
and glucose were increased from week 5 to 11 in FF birds; whereas, concentrations of corticosterone were decreased 
in FF birds. We concluded that in turkeys, postprandial and long term feed restriction is associated with increased 
concentration of ghrelin; thus, the opposite effect of that reported in mammalian species. 
 
422 
Coating of High and Low Oleic Peanuts with Edible Caprine Casein Film Containing Lutein. F. Fajardo*, A. 
Mora-Gutierrez, S. Woldesenbet, S.A. Marquez, R. Attaie, J. M. Kirven, and D.J. Myers, Cooperative Agricultural 
Research Center, Prairie View A&M University, TX 77446. 

Lipid oxidation is the main cause of spoilage and off-flavor formation in peanuts. Resistance to oxidation in 
peanuts depends on their fatty acid compositions and relative humidity of storage. Edible coatings such as milk 
proteins (the caseins) can reduce the effective relative humidity by blocking moisture access to peanuts. To determine 
rates of oxidation in high and low oleic peanuts, the peanuts coated with caprine casein film in combination with the 
antioxidant lutein were stored at 60% relative humidity. Low and high oleic peanuts were previously roasted at 116oC 
for 55 min to a Hunter Lab “L” value of 50. Lutein was mixed into a 10% (w/w) caprine casein solution containing 
6.7% (w/w) glycerol. After peanuts were coated with caprine casein solution in combination with the antioxidant 
lutein, oxidation was measured at relative humidity of 60% for 12 weeks at 25oC. Samples were removed from storage 
at 2-week intervals for lipid extraction determinations and hexanal determinations. The coated peanuts were oxidized 
slower than uncoated peanuts. The oxidation rate of low oleic acid peanuts were 5 times higher than the high oleic 
peanuts. There was no significant difference of oxidation retardation (p <0.05) between the caprine casein-coated 
peanuts without the antioxidant lutein and with the antioxidant lutein. 
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423 
Understanding Nutrition Behaviors through Food Preparation Preferences in a Rural African American 
Community. G. Jackson*, Department of Family and Consumer Sciences, North Carolina Agricultural and Technical 
State University; M. Williams-Wheeler, Department of Family and Consumer Sciences, North Carolina Agricultural 
and Technical State University, Greensboro, NC 27411. 

This study describes the results of a research evaluation conducted in a church setting in Enfield, N.C. 
(Halifax County), which required the evaluation of food preparation preferences of adults in rural areas. The specific 
research goals were drawn from focus groups to ultimately gain perspective on how the availability of nutritious foods 
and nutritious programming affects healthy eating behaviors among rural African Americans. A food preferences 
booklet was created by the research team with two separate sets of questionnaires. The booklet included a list of 10 
foods w/ various accompanying sides/toppings for each food, requiring a response as to how the participants preferred 
these foods to be prepared depending on the context in which they were eating. All booklets began with a “You” 
section which simply required the participants to respond to how they prepared food on their own, and were then 
followed by one of the following sections: “Friends” – how do you prefer foods prepared when you are with your 
friends? “Family” – how do you prefer foods prepared when you are with your family? “Restaurants” – how do you 
prefer foods when you eat in a restaurant? The booklets were administered to a sample of 22 participants, both male 
and female, and the responses were later recorded and scored using a “Good, Moderate, Bad” scale to record the 
participants’ eating preferences. Results concluded that the participants typically made good/moderate eating 
decisions when preparing the food themselves, but poor choices when in the company of friends/family or community 
restaurants.  
 
424 
The Effect of pH and Temperature on the Growth Rate of Different Foodborne Bacterial Pathogens at Low 
Inoculum Levels. G. Richardson*, Department of Agriculture; M. Bowers, K. Wilkins, Department of Family and 
Consumer Sciences; C. Kim, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Accurate prediction of bacterial growth responsiveness over a range of processing conditions is important 
for food processors to ensure proper food safety. The current study evaluated the growth of foodborne bacterial 
pathogens subjected to a range of pH levels in growth media stored at different temperatures. Bacterial growth rates 
were quantified in duplicate at 620 nm for 48 hours via microtiter plate reader. The study was validated using food 
products of different pH values. Results revealed that the densities of all species when subjected to pH 3 and pH 4 at 
any tested temperature were limited to < 3 log CFU/ml. The overall pH and temperature optimal for bacterial growth 
were between pH 8 and pH 9 and between 35°C and 40°C, respectively. Listeria and Staphylococcus exhibited the 
lowest growth rates and longest lag times. All species grew slower in acidic environments than in alkaline 
environments. When tested at 25°C for 48 h, beverages with higher pH levels (whole milk, pH 7.0; plain water, pH 
6.7; coconut water, pH 5.5) showed bacterial densities ≥ 6 log CFU/ml, while other beverages with lower pH (soda: 
pH 2.7; apple juice: pH 4.0; lemonade: pH 3.0) showed densities ≤ 4 log CFU/ml. Findings from this study clearly 
demonstrate different responses by bacterial species to pH and temperature. This information can be used to help to 
determine potential contamination risks in different foods and to inform decisions about the stringency of 
environmental conditions needed to reduce or control bacterial growth in foods. 
 
425 
Why Are So Few Women in Agriculture in Mississippi. I. Jackson*, T. Lynch, A. Joseph, Department of 
Agriculture, Alcorn State University, Lorman, MS 39096. 

Women have been underrepresented in agriculture for a long time. Historically, in the United States 
agriculture has been a male-dominated industry. Gender equality is important in its own right. Empowering women 
can change policy choices regarding economic, political, and social factors, and make institutions more representative 
of a range of voices. Given opportunities women at the local level can lead to greater provision of public goods, such 
as water, sanitation, nutrition, and food security. Information gathered will be disseminated in the local community 
and school districts. The study investigated aspects of underrepresented women in agriculture from selected 
Mississippi counties. Data was collected by means of face-to-face surveys. Data was analyzed using the Statistical 
Package for Social Science (SPSS). Two hundred participants were surveyed with a response rate of 100 percent. 
Results indicate that respondents consisted of 90 percent African Americans, 9.1 percent whites, and 0.9 percent 
Hispanics. Fifty percent of respondents were female and 50 percent were male. The majority of respondents stated 
that more women in agriculture will bring new prospective to the profession and industry. The research has the 
potential to impact not only Mississippians but also a broader audience. 
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426 
Rapid Analysis of Aflatoxin Levels of Peanuts Obtained from Small Farms in South Carolina. I. Musa*, and B. 
Haynes, College of Science, Mathematics, and Engineering Technology; and J. Stukes, Department of Biological and 
Physical Sciences and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

Aflatoxins are produced by molds called Aspergillus, which grow on a variety of raw foods such as corn, 
peanuts, cottonseeds, and tree nuts. Humans can be exposed to aflatoxins by consuming contaminated plants or 
animals that have eaten crops exhibiting high toxicity. Aflatoxins have been known to cause damage to the lungs, 
kidneys, brain, and heart. In this study, a rapid analysis of aflatoxin levels was tested in peanuts obtained from small 
farms in South Carolina. The Vicam Test Reader was used to determine aflatoxin levels present in the samples. To 
test the sample, 5g of peanuts were weighed and blended, grounded then inserted into an extraction tube containing 
25 ml of 70% MeOH and vortexed for 2 minutes. The sample was then filtered into a separate extraction tube where 
100 microliters of the sample as well as 100 microliters of Afla-V dilute were placed inside an Eppendorf tube and 
vortexed for 10 seconds. Then the sample was placed on the Afla-V test strip and inserted inside the Vicam Test 
Reader after waiting 5 minutes. Results of the samples tested from six regional farms indicated that two had readings 
of 51.30 ppb and 96.40 ppb which proved to be 2.052 and 3.85 times higher, respectively, than the recommended 25 
ppb established by the USDA. Based on the findings, improved storage recommendations will be made to farms 
exhibiting high levels. Future experiments will involve testing aflatoxin levels of corn from farms in the state.  
 
427 
Evaluation of Chesapeake Bay Blue Catfish for Value-added Application. J. Woods*, E. Sismour, Y. Xu, 
Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

The blue catfish (Ictalurus furcatus) was introduced to Chesapeake Bay in the 1970’s to enhance sports 
fishing, but is now invasive and is spreading throughout the watershed. A recent estimate suggests that blue catfish 
comprise over 70% of all fish biomass in the James River alone. Efforts have been made to increase consumption of 
blue catfish, but the fish has a unique taste that may limit its appeal. Given its abundance and the fact that eradication 
is virtually impossible, the purpose of the present study is to characterize blue catfish meat and processing waste for 
high-value, alternative applications for use in the food, pharmaceutical, biomedical, and other industries. Blue catfish 
from the James (JR) and Potomac (PR) Rivers will be obtained seasonally for two years and analyzed to quantify 
physical characteristics, functional properties of the meat, composition of meat and selected tissues (e.g. liver and fat), 
and to evaluate other constituents such as bioactive compounds and collagen. Preliminary analysis of samples obtained 
in June and September 2016 suggest that differences may exist between the rivers as well as between the seasons. For 
example, oil-holding capacity in PR blue catfish increased whereas it decreased in JR blue catfish.  Also, liver size (% 
total weight) differed between rivers in September but not in June. In contrast, water-binding capacity differed between 
seasons but not between rivers. Further data collection and analysis will determine whether differences are real or 
simply a result of sampling variability. 
 
428 
Body Mass Index (BMI), Caloric (KCAL) and Macronutrient Intakes of College Women at a Mississippi 
HBCU. K. Davis* and C. Catchings, Department of Human Sciences, Alcorn State University, Lorman, MS 39096. 
 The present research seeks to define BMI, KCAL, and macronutrient intakes of women enrolled in a rural 
Mississippi university campus.  Seventy students enrolled in Health and Wellness or Introduction to Nutrition 
completed a 3 or 7-day detailed nutrition and wellness assignment, respectively. The assignment included pre-and 
post-essays, intake assessment and analysis using the Diet Analysis® software. The authors analyzed the BMI of the 
women to assess underweight, overweight, and obesity. The study defines underweight as less than <18.9 kg.m2, 
overweight as > 25 kg/m2 and obesity as BMI > 30 kg/m2 and 10.6%, 15.2% and 28.8%, respectively represented the 
current sample. 29.2% had KCAL intakes of less than 1000 KCAL/day.  51.6% had intakes of less than 75% of their 
DRI KCAL intake; while 20% had intakes greater than 110% of their DRI KCAL intakes.  Protein intakes met the 
required intakes (10-35% of KCAL intakes), however, carbohydrates (CHO) and fats did not. CHO intakes found 70% 
were within the normal limits of 45-65% of total calories (TC), and 30% was less that recommended 45% TC. Fat 
67.2 % exceeded the recommendation of 20-35% TC and 47.9% had saturated fat intakes of > 10% TC. There was a 
significant correlation of 0.05 for total calories and BMI classifications.  In conclusion, the BMI >25 kg/m2 exceeded 
the Nations average. The TC intakes and macronutrient distribution suggest need of awareness and educations. The 
percent of students with TC of <1000KCAL/day is concerning. The current intakes of fats imply increased future risk 
of chronic diseases. 
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429 
Evaluation of Drug-Resistant Enterobacteriaceae on Produce from Small Farms in KY. K. Davis*, S.V. Patel and 
A.M. Topè, Div. of Food & Animal Science, College of Agriculture, Food Science and Sustainable Systems 
(CAFSSS), Kentucky State University, Frankfort, KY. 

In recent years, the number of bacterial food-borne outbreaks associated with contaminated produce has 
increased substantially. Escherichia coli contributes to the majority of foodborne illnesses. In addition to the 
conventional practices, and with more small farmers starting organic production, there is a vulnerable segment which 
demands continuous microbial safety assessments.  In the current study, twenty small produce farms from fourteen 
counties in Kentucky participated in a survey outlining farmers’ procedures during their routine operations.  These 
farms were visited thrice, during the pre-growing, harvest, and post-harvesting seasons. A total of 119 produce samples 
was collected from 16 organic and 4 conventional farms, respectively. No E. coli was detected in any of the samples. 
However, 58% of total samples detected positive for Enterobacteria with Enterobacter cloacae as the most frequently 
detected (21.62%) member. Microbial analysis was also done to determine the antimicrobial resistance of the isolates 
to fourteen antibiotics. Approximately, 88% of the isolates were found resistant to Trimethoprim, 47% were resistant 
to at least three and 12% were resistant to at least ten of the antibiotics. We conclude that ‘ready-to-eat’ fresh 
vegetables which are consumed without cooking can be a source of exposure to pathogens with multiple drug 
resistance (MDR). MDR is defined as resistance to at least three antimicrobial agents, leading to greater risks in 
immunocompromised individuals, and may serve as reservoirs for resistance gene transfers in the human colon. All 
findings of the study were shared with participating farmers and they were counseled on the Good Agricultural 
Practices. 
 
430 
Assessment of Fat Intakes of College Females Enrolled in a Rural Historically Black University. K. McGee* and 
C. Catchings, Department of Human Sciences, Alcorn State University, Lorman, MS 39096. 
 The authors are currently examining the intakes of female college students at a rural Mississippi university. 
The students are our future and indicators of our Nation’s future health. Cardiovascular diseases (CVD), 
atherosclerosis, stroke and other diseases are directly related to the dietary intakes of fats/lipids.  This study assessed 
the total fat (TF), saturated fat (SF), monounsaturated fatty acids (MUFA), polyunsaturated fatty acid (PUFA), dietary 
cholesterol (CHOL) and the ratio of omega 6 to omega 3 fatty acids (6:3) in college females. Seventy students enrolled 
in Health and Wellness or Introduction to Nutrition completed a 3 or 7-day detailed nutrition and wellness assignment, 
respectively. The assignment included pre-and post-essays, intake assessment and analysis using the Diet Analysis® 
software. The results revealed 62.7 % had an intake of TF greater than 35% of total calories (TKCAL). Only 15. 1% 
had SF intake with normal ranges, while 63.8% had an increased rate of greater than 11% of TKCAL; 51.7% (11.0-
14.99) and 15.1 % greater than 15% of TCAL. Intakes of CHOL of greater than 300 mg/day was 13.8% and a 6:3 
ratio > 12.1 was 13.8%. However, 63.1 % had a ratio of less than 12:1, which is an implication of decreased risk of 
heart disease. In conclusion, aside for the 6:3 ratio the preliminary result identified an increased risk for diseases 
associated with dietary fat intakes with TF and SF being of greatest concern. 
 
431 
Reclaiming a Healthy Heritage. K. James* and M. James, College of Graduate and Professional Studies, Department 
of Family and Consumer Sciences and 1890 Program, South Carolina State University, Orangeburg, SC 29117. 

Childhood obesity has become a deadly epidemic across the United States. Prevention and/or management 
of the problem could be done utilizing an intergenerational approach to make children aware of the value of knowing 
how to produce, prepare and recognize healthy, locally grown foods. The target population for the Reclaiming a 
Healthy Heritage Initiative is approximately 40 child development learning center students who may be at risk for 
being/becoming obese or overweight. Students from the center are introduced to nutrition education scaled for 
preschool. Children are growing fruits and vegetables in a garden box that allows them to see the growth process. The 
school garden is an innovative teaching tool and strategy that lets educators incorporate hand-on activities. Monthly, 
nutrition focused, newsletters are another valuable tool being used to educate the children and their families. A variety 
of activities are offered like cooking with children, recognition of seasonal fruits and vegetables, teaching proper food 
portion and good eating habits, sampling unusual snacks like hummus or guacamole, and taking educational field trips 
based on supporting a healthy life style. Our findings demonstrate that children were more likely to try different 
nutritional foods based on exposure. Therefore, children can benefit from an intervention that capitalizes on their 
developing intuitive theories about nutrition and a healthy lifestyle that should help to decrease obesity and 
overweight. 
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432 
A Preliminary Study to Preventing Noise Induced Hearing Loss Among Farmers and Agricultural Workers in 
Rural America. K. Rufus*, E. Thomas, D. Bush, and R. Lemmon, College of Graduate and Professional Studies, 
Department of Speech Pathology & Audiology and 1890 Research, South Carolina State University, Orangeburg, SC 
29117. 

According to the National Institute of Deafness and other Communication Disorders, more than 30 million 
Americans (all ages) are exposed to hazardous sound (noise) levels on a regular basis. Historically, noise exposure 
has been considered an occupational hazard to hearing health of farmers and other agricultural workers, and it has 
been recently implied that it contributes to ischemic heart disease and high blood pressure. South Carolina had the 
sixth highest stroke death rate in the nation in 2010 and is among a group of southeastern states with high stroke death 
rates that is referred to as the “Stroke Belt,” according to the South Carolina Department of Health Environmental 
Control. Hypertension (high blood pressure) has been a major risk factor for African Americans and a precursor for 
transient ischemic attacks (TIA; mini-stroke) and cerebral vascular accidents (CVA; stroke). Research pertaining to 
the contribution of noise exposure in farmers is limited; however, there are numerous hearing conservation programs 
among manufacturing workers. Participants were recruited through university faculty, community engagement, 
conducted presentations, professional newsletters, local newspaper, and 1890’s Extension. Surveys were administered 
about the use of hearing protection devices. Hearing levels were measured with a clinical audiometer. Noise levels of 
farming equipment were measured using a sound level meter. This study aims to (1) add to the body of knowledge 
related to noise induced hearing loss in farmers and agricultural workers; (2) build a mobile audiological testing unit; 
and (3) provide educational support to S.C. farmers and agricultural workers to change their practices and attitudes.  
 
433 
Synthesis and Evaluation of Anti-biological Activity of Sulfanilamide azo-dyes. K. Rochon*, Department of 
Natural Sciences, Central State University, Wilberforce, OH 45384; I. Katampe, Department of Natural Sciences, 
Central State University, Wilberforce, OH 45384. 

Azo dyes the largest and most versatile class of dyes are characterized by the presence of the azo moiety (–
N=N–) in their structure, conjugated with two, distinct or identical, mono- or polycyclic aromatic systems. In addition 
to their traditional use as colorants, their specific physico-chemical properties and biological activities, have found a 
broad application in both pharmaceutical and medical use. The pharmacological use of azo compounds originates 
from the discovery of the antibacterial action of Prontosil (sulfanilamide azo dye) on streptococcal infections. 
Furthermore, azo compounds were reported to show a variety of biological activities including antibacterial, 
antifungal, pesticidal, inhibitors of protease (antiviral) and anti-inflammatory activities. In this paper we carried out 
multi-step organic synthesis of several sulfanilamide-based azo dyes using environmentally friendly moieties such as 
salicylic acid, to produce a wide gamut of dyes. Solutions of these dyes at varying concentrations were applied on 
specially prepared agar plates and they exhibited inhibition to bacterial and fungi growth compared to similar dyes 
without the sulfanilamide group. This strategic combinatorial synthetic research methodology produces pathways to 
the synthesis of less toxic agro-chemical that exhibits both pharmaceutical and medicinal properties that are useful for 
health (plants and animals) and hence significantly improving global quality food production.  
 
434 
Evaluation of Antioxidant Potential of Pomegranates. L. Grant*, P. Patel, S. Willis, L. Shackelford, L.T. Walker, 
M. Verghese, Department of Food and Animal Sciences, Nutritional Biochemistry Laboratory, Alabama A&M 
University, Normal, Al 35762 

Daily consumption of fruits may lower the risk of chronic illnesses. Pomegranates (Punica granatum) are 
berry-like fruits with juicy arils. Pomegranates are rich in antioxidants such as Vitamin E, anthocyanins, and ellagic 
acid. Objective was to determine effects of processing on antioxidant activity of pomegranates and create a functional 
food product incorporating pomegranate. To determine moisture content, fresh pomegranates arils were oven dried 
(45°C) for 48 hours. Fresh (FP), juice (JP), and freeze dried (FDP) pomegranate extracts were prepared and analyzed 
for total polyphenols, flavonoids and antioxidant potential by 2,2-diphenyl-1-picrylhydrazyl (DPPH), and ferric 
reducing antioxidant potential (FRAP). A functional food product (biscotti) was developed.  Moisture content of 
pomegranate arils ranged from 22-23%. Total polyphenols in FP, JP, and FDP were 117.28±5.23, 235.93±4.98, and 
2349.20±74.82 mg gallic acid equivalent (GAE)/100g. Flavonoids in FP, JP, and FDP were 41.24±4.88, 56.28±6.33, 
and 225.91±40.25 mg catechin equivalent (CE)/100g. FDP extracts were most effective in scavenging DPPH radical 
followed by FP and JP. DPPH- IC50 was observed in FP, JP, and FDP at 4.16, 80, and 0.1 mg/ml. FRAP activities in 
FP, JP, and FDP were 110.15±0.00, 551.17±0.9, and 2316.96±90.72 mg ferrous sulfate equivalent 
(FeSO4.7H2O)/100g. A functional food product with freeze dried pomegranate has been developed which is rich in 
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nutrients and other functional ingredients.  Physiochemical, sensory and chemical analysis are being conducted. In 
conclusion, processing enhanced phytochemical extractability and antioxidant potential of pomegranate fruit.  Drying 
techniques may be effectively utilized; to extend shelf life of pomegranate fruit with minimum effect on its nutritional 
value. 
 
435 
Influence of Growth Retardant and Cultivars on Secondary Metabolites Profile of Sweet Potatoes Grown 
Under Hydroponic System in Greenhouse Conditions. L. Batey*, D. Johnson, V. Njiti, X. Qun, A. K. 
Nanjundaswamy and Franklin Chukwuma, School of Agriculture and Applied Sciences, Alcorn State University, 
Lorman, MS 39096. 

The sweet potato is an important food crop in the world. Primarily, the crop is cultivated for the valuable 
roots which are used as a vegetable. Some of the secondary metabolites in sweet potatoes which have gained 
importance in recent years are phenolic compounds, flavonoids, vitamin C and carotenoids. Secondary metabolites 
are known to improve human health. The main objective of the study is to understand the impact of Pro-Ca on 
reduction of biomass with concomitant enhancement of storage root growth and biochemical composition of the roots 
and shoots of sweet potatoes when grown under greenhouse conditions using hydroponic system. The study included 
Alcorn State University breeding line (Excel 2) and one cultivar (O’Henry) grown in hydroponic. Both root and shoot 
(vine) samples were collected at 2, 4, 6, 8 and 10-week interval and subjected to biochemical characterization. 
Specifically, total phenolics, total flavonoids, Vitamin C, Sucrose, caffeic acid, chlorogenic acid, apigenin and 
kaempferol were analyzed using HPCL and spectrophotometer. The results indicate that only caffeic acid showed 
significant increase in levels as compared to the control. This indicate that the growth retardant has impact on the 
enzymes involved in the biosynthesis of this metabolite. 
 
436 
The Use of a Biodegradable Polymer, Essential Fatty Acid and Plant Extract as an Anti-Bacterial Agent. M. 
Joseph*, C. Carnegie, Department of Chemical Engineering, E. Williams, J. Swaby, G. Osuji, P. Ampim, A. 
Weerasooriya, S. Woldesenbet, S. Bandara and L. Carson, Cooperative Agricultural Research Center, Prairie View 
A&M University, Prairie View, TX 77446. 

Food packaging has come a long way since the early 1900's post government inspection days instated by the 
USDA. Due to the advancements in technology and the use of chemicals, we can better protect our food supply, but 
there is still contamination. This has generated a need to develop a safer natural means of food distribution and 
packaging without the use of chemicals. Chitosan, a biodegradable polymer, is one potential packaging material to 
consider. Chitosan and its derivatives have been shown to have antimicrobial properties. The purpose of this research 
was to observe the antimicrobial effects of chitosan and its derivatives on the growth of gram-positive bacteria such 
as Listeria and Staphylococcus aureus. These bacteria were selected because they are among the most common food-
borne pathogens. Listeria and Staphylococcus aureus were each grown on a tryptic soy agar plate at 37 and 35 oC, 
respectively. Seven millimeter diameter samples of chitosan film were placed on top of the bacteria and agar plates 
before being incubated for 24 hrs. Samples were then examined using a zone of inhibition test that is based on the 
diameter of the clear zone. Preliminary results indicated that chitosan and its derivatives did not inhibit the growth 
under conditions in this study. While pure chitosan and its degraded derivatives did not inhibit bacterial growth, future 
studies will focus on using chitosan grafted samples. 
 
437 
Investigations on AGEs (Advanced Glycation End-Products) In relation to Obesity and Breast Cancer. M. 
Isley*, Y. Long, D.P. Turner and M. Ahmed, College of Science, Mathematics, and Engineering Technology, 
Department of Biological Sciences and 1890 Research, South Carolina State University, Orangeburg, SC 29117. 

Advanced Glycation End-Products (AGEs) are important biomarkers of various age-related diseases such as 
cancer, diabetes, Alzheimer’s, etc. Since their discovery, two AGEs, carboxymethyllysine (CML), carboxyethyllysine 
(CEL)   compounds are widely used to monitor the consequences of protein modifications in relation to diabetes, 
breast, prostate, lung and other cancer types.  It has been linked that AGEs have been related to obesity, and being 
obese may increase the risk of breast or other cancers.  However, on a molecular level, no research has been reported 
associating obesity and the occurrence of the ductal carcinoma breast cancer.  This research focuses on the analysis of 
two AGEs, CML and CEL, with the goal of understanding glycoxidation reactions and AGEs to obesity and their 
relationship with breast cancer and its progression. To date, this research has established a sensitive and reproducible 
gas chromatography/mass spectrometry selected ion monitoring (GC/MS SIM) procedure to identify CML, CEL and 
Ly as volatile trifluoroacetyl methyl ester derivatives. Standard curves were plotted and amounts in the ranges of 0.02-
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0.10 nmol/µl of CMl and 0.002-0.04 nmol/µl oF CEL were successfully achieved.  Further works on detection and 
estimation of CML, CEL and Ly with the deuterated d4-CML, d4-CEL and d4-Ly as internal standards in cancerous 
and obese samples are in progress. 
 
438 
Nutritive Analysis of Tomatoes Grown on Bio-waste Material from Fort Lee Army Base. M. Opoku*, Z. Abraha-
Eyob, N. Pearson, and R. A. Siddiqui, Agricultural Research Station; S. Cheek, Virginia Cooperative Extension, 
Virginia State University, Petersburg, VA 23806.   

Municipal bio-waste in landfills causes an unpleasant odor which often leads to complaints from nearby 
residents. Biodegradation of organic material generates non-methane volatile compounds and gases, including 
ammonia and hydrogen sulfide, which are the main source of the unpleasant odor. The objective of this study was to 
find a productive and environmentally-friendly use for bio-waste material other than discarding it in a landfill. We 
obtained composites of dehydrated food material from dining halls at Fort Lee Army Base, Virginia, that would 
otherwise be sent to the landfill. The composite was mixed in 5:1 and 7:1 ratios with soil, and this material was used 
to grow tomatoes in the absence of additional fertilizers. Tomatoes were harvested 30 and 60 days after germination 
and analyzed for their nutritive values. Tomatoes harvested from the 5:1 composite at day 60 were almost twice the 
weight of those harvested from the 5:1 composite at day 30. Tomatoes harvested from the 7:1 composite were 
intermediate in weight to 5:1-day 30 and 5:1-day 60 tomatoes; however, there was no difference between 7:1-day 30 
and 7:1-day 60 tomatoes. Moisture content was highest in 5:1-day 30 tomatoes, whereas ash content was highest in 
7:1-day 60 tomatoes. Total crude fat was highest in 5:1-day 60 tomatoes. In conclusion, our data suggest that use of 
bio-waste to grow fruits and vegetables can be a good fertilizer for organic farming or as an alternative to synthetic 
fertilizers. This application could also help to reduce/prevent the generation of unpleasant odor from landfills. 
 
439 
A Rapid and Highly Specific Immunofluorescence Method to Detect Escherichia coli O157 H7 in Infected Meat 
Samples M. El-Dweik, M. Al-Alem*, B. Balakrishnan, T. Wuliji, Cooperative Research Program, Lincoln University 
of Missouri, Jefferson City, MO 65102 

Developing rapid and sensitive methods for the detection of pathogenic Escherichia coli O157:H7 remains a 
major challenge in food safety. The present study attempts to develop an immunofluorescence technique that uses 
Protein-A-coated, magnetic beads as the platform. The immunofluorescence technique described here is a direct 
detection method in which E. coli O157:H7 cells are labeled with tetramethylrhodamine (TRITC) fluorescent dye. 
TRITC-labeled bacteria are captured by the desired antibody (Ab), which is immobilized on the Protein-A mag- netic 
beads. Fluorescence of the captured cells is recorded in a fluorescence spectrophotometer, where the fluorescence 
values are shown to be directly proportional to the number of bacteria captured on the immunobead. The formation of 
an immunocomplex is evidenced by the fluorescence of the beads under microscopy. The Ab immobilization 
procedure is also evidenced by microscopy using fluorescein isothiocyanate (FITC)-labeled Ab. The total 
experimental time, including preparation of the sample, is just 1 h. The minimum bacterial concentration detected by 
this method is 1.2 ± 0.06 × 103 CFU ml− 1. The high specificity of this method was proved by using the specific 
monoclonal Ab (MAb) in the test. The proposed protocol was successfully validated with E. coli O157:H7-infected 
meat samples. This approach also opens the door for the detection of other bacterial pathogens using Protein-A 
magnetic beads as a detection platform. 
 
440 
Antioxidant and Antimicrobial Effectiveness of Starch Nanocomposite Films for Chicken Meat. N. Rehmani*, 
L. Alsubaie, C. Kim, E. Sismour, Y. Xu, Agricultural Research Station, Virginia State University, Petersburg, VA 
23806. 

Starch nanocomposite films were prepared by incorporating grape pomace extract (GPE) and cellulose 
nanocrystal (CNC) using a solvent casting method. The mechanical, appearance, water permeability, and the 
antioxidant and antimicrobial properties of the prepared films were characterized. The results showed that 
incorporating CNC significantly increased thickness, tensile strength, and opacity. Compared to control films, water 
permeability and elongation-at-break of the nanocomposite films significantly decreased. The addition of grape 
pomace improved antioxidant and antimicrobial activities.  Nanocomposite films incorporating GPE exhibited strong 
inhibitory effects against Staphylococcus aureus ATCC 29213 and Listeria monocytogenes ATCC 7644. Furthermore, 
the antioxidant and antimicrobial effectiveness of the prepared films were evaluated by applying the prepared films to 
ready-to-eat chicken meats. Their antioxidant and antimicrobial effectiveness was determined by wrapping chicken 
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meat cuts with the prepared films and refrigerating them for 12 days. Subsequently, lipid oxidation and microbiology 
of the meats were analyzed. The experiments are ongoing, and more results will be reported.  
 
441 
Synthesis of Bioplastic Composite Materials Containing Natural Anti-Oxidant and Anti-Microbial Active 
Colorants. P. Dees*, Department of Natural Sciences, Central State University, Wilberforce, OH 45384; I. Katampe, 
Department of Natural Sciences, Central State University, Wilberforce, OH 45384. 

There is an increasing use of fossil-based chemicals for the production of polymers and with the ever 
increasing use of synthetic polymers in materials application, the dependence on fossil-based sources which leads to 
environmental pollution is ever increasing. The rising concerns about the use of fossil-based chemicals have led to 
searches for alternative source. Sustainability or long-term viability, and the need to avoid the adverse environmental 
consequences of fossil-based resources have been very key in the search for design and production of polymers from 
renewable sources that have the needed performance properties and limited carbon dioxide (VOC’s) emissions. 
However, such biopolymers can be susceptible to lipid oxidation and microbial growth, the main cause of spoilage of 
a great variety of nutritional foods and product integrity. In order to reduce our dependence on fossil fuel, 
environmental impact as result of pollution and waste management and to minimize food loss during packaging, we 
synthesized several bioplastics from corn and potato starch-based sources. These polymers were reacted in-situ with 
varying amounts and ratios of a blend of anti-oxidants extracted from natural sources and anti-microbial active 
colorants. The resultant bioplastic materials were found to have improved resistance to bacterial activity and 
degradation. By integrating these innovative and sustainable interdisciplinary scientific approaches, the research will 
advance the understanding of the field of biopolymers and composite materials in the design and development of films 
and plastics for use in the emerging field of “active” food packaging and biomedical technology. 
 
442 
Nutrient Composition and Health Benefits of Omega Flax Produced in Virginia. R. Sumblin*, N. Pearson, H. 
Bhardwaj, and A. Hamama, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Flaxseed is an important functional food with potential health benefits due to its high content of omega-3 
oils, dietary fiber, and anti-carcinogenic lignans. This study was conducted to evaluate the seed composition and oil 
quality from five flax (Linum usitatissimum L.) genotypes (Linton, Neche, Omega, Pembine, and Rahab-94) produced 
at two locations in Virginia (Suffolk and Petersburg) and to determine the effects of genotype and growing 
environment on these constituents. Lipids, the largest fraction of flax seed, ranged from 40.5% to 43.9% (dry weight 
basis). The saturated (SFA) and unsaturated (UFA) fatty acids found in flax oil were ≤10% and ≥ 90%, respectively. 
The major UFAs found in flax oil were oleic acid (18:1, 23%), linoleic acid (18:2, 19%), and gamma-linolenic acid 
(18:3, 48%), whereas the major SFAs were palmitic acid (16:0, 5%) and stearic acid (18:0, 5%). Growing environment 
had a greater influence on flax seed composition and oil characteristics than did genotype. Seeds produced in 
Petersburg had a higher content of oil (+13%) and omega-3 (3.6%) fatty acids, as well as a higher ratio of omega-
3/omega-6 (2.7 vs. 2.4) fatty acids, along with higher crude fiber (+25%). Seeds produced in Suffolk had a higher 
protein content. 
 
443 
Effect of Drying on Fatty Acid Composition of Different Virgin Coconut Oil (Cocos nucifera L) Types. R. 
Douglas*, D. Clarke, S. Woldesenbet, F. Fajardo and A. Weerasooriya Cooperative Agricultural Research Center, 
College of Agriculture and Human Sciences, Prairie View A&M University, Prairie View, TX 77446. 

Recently, the demand for virgin coconut oil, which is rich in medium-chain triglycerides, is showing a 
significant increase. Virgin coconut oil is not only used for cosmetic purposes but it is also widely consumed for its 
medicinal benefits. The objective of this study was to identify and compare the fatty acid compositions of four different 
virgin coconut oils using gas Cchromatography-mass spectrometer (GC-MS) analysis. Four different virgin coconut 
oil samples (Costco, Thai, Sri Lankan 1, and Sri Lankan 2) were separated into two groups each – dried (at 45 oC) and 
as received “control”. Samples of 0.1 g with three replications from each group were mixed with 875 µl hexane and 
0.33 M sodium hydroxide /methanol solution. Sample mixtures were put in caped tubes and then placed inside an 
incubated shaker set at100 rpm and 60 oC for 90 min. Samples were withdrawn after 90 min of incubation and allowed 
to stand and cool at room temperature (~22 oC) for 20 h. Then, the top hexane layer was removed and diluted with 
HPLC grade hexane at a 1:1000 ratio and analyzed using the GC-MS. Results show that fatty acid composition of 
dried coconut oil samples was relatively small in abundance compared with that of the as received “control” samples. 
Among coconut oil types, both Sri Lankan 1 and 2 samples contain greater fatty acids compared with the Costco and 
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Thai samples. Overall, results suggest that drying coconut oil samples could reduce concentration of fatty acids that 
are naturally available in virgin coconut oil. 
 
444 
Assessing the Prevalence of Food Insecurity in Mississippi. T. Martin*, W. L. Whittaker, T. Hargrave, Agricultural 
Economics Program, Alcorn State University, Lorman, MS 39096. 

Food insecurity is experienced by millions of Americans and has increased dramatically in recent years.  It 
is defined as the lack of consistent access to adequate food and is an economic and social condition that may result in 
hunger if it is severe or prolonged.  Because of its prevalence and the many negative health consequences, food 
insecurity is one of the most important nutrition-related public health issues in the United States. This poster identifies 
selected factors that potentially influence household food insecurity in the state of Mississippi.  Identification of the 
factors is important because it helps address the impact and severity of food insecurity and possibly suggests policies 
and programs that may help eradicate the scourge of the problem. To accomplish the objectives, secondary data were 
collected and analyzed using various statistical techniques.  Multivariate analysis provided the analytical framework 
to explain the casual relationships between dependent and independent variables. Overall, the results indicate that 
since 2001, Mississippi food insecurity rates have increased gradually.  The rates are unacceptably high and make 
Mississippi the most food insecure state in the United States.  
 
445 
Are Agricultural Subsidies Promoting Poor Health? Goodman, T* and X. Liu, Agricultural Research Station, Fort 
Valley State University, Fort Valley, GA 31030. 

U.S. Farmers have received agricultural subsidies and other supports from aid programs for many years since 
the great depression. The subsidy policies achieved their major objectives of stabilizing prices and maintaining 
prosperity of rural communities. However, some side effects were not assessed properly or overlooked. This 
investigation was undertaken to assess ramifications of subsidies from the perspective of the obesity pandemic and 
other nutritional problems. Using datasets from USDA and others sources, we confirmed that farm subsidy policies in 
the U.S. contributed to worsening obesity, as claimed by many scholars. A few field crops, which were heavily 
subsidized by the government, are the major contributors to the obesity pandemic. Following the analysis of adverse 
impacts of the major subsiding programs, we put forward policy suggestions on issues pertinent to the shift from direct 
payments to subsiding insurance premiums.  
 
446 
Cooking Effects on De-headed Virile Crayfish Orconectes virilis T. P. Grellner*, J. Wetzel, J. T. Edwards, 
Department of Agriculture and Environmental Sciences, Lincoln University of Missouri, Jefferson City, Missouri 
65101, USA. 

Of the 35+ plus crayfish species native to Missouri, only four are legal for trade on the food market and only 
the Virile Crayfish Orconectes virilis is legal for the limited volume bait trade where smaller crayfish are preferred.  
Finding an alternative market for smaller / bait-sized crayfish would allow producers the option of harvesting and 
holding stock without risking having to discard what the bait market cannot absorb.  We have identified a food use of 
smaller crayfish but must refine the preparation process developing basic information for nutritional guidelines.  
Herein, we describe the process of preparing the crayfish drastically improving dressout resulting in an edible and 
visually appealing product that stimulates the palate.  Live crayfish were deheaded by removing the carapace leaving 
periopods attached to abdomen resulting in ~70% live-weight available for cooking and consumption.   In the 
preliminary trial we used three types of breading; whole wheat flour, Jiffy® cornbread muffin mix, and white wheat 
flour were we found the muffin mix was preferred.  Using the muffin mix only, we varied the frying time (30, 60, 90, 
and 120 seconds) recording pre-cooking and post-cooking weights.  Weight change (>90%) in cooking process 
associated with water loss occurred in the first 30 seconds.  Based on palatability, the preferred duration for cooking 
was 90 seconds.  Proximate composition analysis needed for nutritional guidelines will be reported.  We now have a 
have a product that is both palatable and safe to eat plus provides dietary fiber. 
 
447 
Pesticide Resistance in Aedes albopictus and Aedes aegypti to Selected Pesticides in Florida. T. Brown*, W. 
Stewart, M. Haseeb, T. Gordon and L. Kanga, Center for Biological Control, Florida A&M University, Tallahassee, 
FL 32307 
 The genus Aedes is known to be associated with the transmission of Zika virus which has been a major health 
concern in Florida recently. The species within the genus are widely distributed in most tropical and sub-tropical 
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regions of the world. The Asian tiger mosquito (ATM), Aedes albopictus, is a serious pest of humans, and a major 
vector of yellow fever, dengue fever and chikungunya fever. The yellow fever mosquito (YFM), Aedes aegypti, is 
known to be a very invasive and serious vector of tropical fevers, including the Zika virus. Pesticides are commonly 
applied to control these serious insect pests. However, due to resistance development in several synthetic chemical 
compounds it is becoming very difficult to manage these serious pests properly. The best possible approach to manage 
these insect pests is to control pesticide resistance development. This preliminary study was carried out to determine 
the level of resistance in various concentrations of malathion and permethrin against these two species. ATMs and 
YFMs were tested in both the adult and larval stages. The glass vial bioassay technique developed earlier was used 
for the bioassays and mortality was corrected, using the Abbott formula. These invasive species are showing signs of 
pesticide resistance in malathion and permethrin. Further bioassays are planned for malathion, permethrin and related 
compounds to identify the level of resistance in mosquitoes which are breeding in Florida.  
 
448 
Physicochemical Properties of Alaska Pollock Surimi Gels with Camel Milk. A. Sharaf Eddin*, and R. 
Tahergorabi, Department of Family and Consumer Sciences, North Carolina Agricultural and Technical State 
University, Greensboro, NC 27411.  

Milk protein is normally added to meat products to improve their texture and water retention. However, it 
may cause a challenge due to its allergenic quality. Camel milk is similar to human milk but it contains a higher 
percentage of ß-casein, which contributes to its higher digestibility rate and lower incidence of allergic effects. It is 
also a rich source of minerals such as calcium, iron, potassium, sodium and vitamin C. Surimi, or imitation crab meat, 
is washed fish flesh which provides many health benefits. Due to its low fat content, nutritional quality and highly 
functional proteins, surimi is a logical candidate for functional additives. In this study, Alaska Pollock surimi gels 
were formulated with variable levels of raw camel milk. Physicochemical properties of the final products were 
investigated. Incorporation of camel milk in surimi gels resulted in higher whiteness values and total ash (mineral) 
content. Expressible water and cooking loss were lowered. Addition of camel milk also generally improved the textural 
properties of the surimi gels. This study suggests that camel milk may provide an alternative source of dairy protein 
for surimi manufacturing by improving the quality as well as reducing the allergic effects. 
 
449 
Shelf Life Extension of Fresh Vegetable Soybean (Edamame). A. Fatani*, A. Rehab, Department of Biology; C. 
Kim, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Edamame, aka edible soybean, is a highly perishable crop, and studies at VSU have been conducted to 
investigate methods for shelf-life extension to prolong its physical and microbiological quality. The Food 
Microbiology Lab at VSU has been investigating the combined use of steam blanching, vacuum packaging, and cold 
storage. Due to the uncontrolled nature of environmental samples of edamame and wide deviations in results from a 
prior study, the current study was designed to validate previous findings. Steam blanching significantly decreased the 
whole-pod hardness by 38.6%, though the hardness of shelled beans did not significantly change, and green color 
intensity of whole pods and beans significantly increased by 66.3% and 20.4%, respectively. Green color intensity of 
whole pods subjected to the combined treatment was significantly higher than that of the control after 30-day cold 
(4°C) storage period. Steam blanching of whole pods significantly reduced total counts of aerobic mesophiles (>5.1 
log CFU/g), yeasts and molds (>3.8 log CFU/g), and psychrotrophs (>3.4 log CFU/g). No significant increase in 
overall microbial counts occurred during storage at 4°C for <15 days. Residual total aerobic mesophile and 
psychrotroph counts (≤3.0 and ≤1.0 log CFU/g, respectively) on treated samples stored at 22°C increased to >7.3 log 
CFU/g within 1 day. This study validates that the combined methods are effective in extending the shelf life of 
edamame. These methods are environmentally friendly and easily adaptable for small farmers to increase profitability 
by marketing fresh edamame, but consumer acceptance may need validation via sensory evaluation. 
 
450 
Investigating Phosphate and Salt Penetration Rates in Vacuum Tumbled Chicken Filets A. Adebayo*, 
Department of Food and Animal Sciences, Alabama Agricultural and Mechanical University, Huntsville, AL 35762; 
and J. Herring, Department of Food and Animal Sciences, Alabama Agricultural and Mechanical University, 
Huntsville, AL 35762. 

Marination is used by the meat industry for two main reasons: increase yield and increase quality. The 
increase in yield is due to the proteins having a higher water holding capacity due to the presence of phosphates or 
salts. The increase in quality is due to the increase in water holding capacity during processing and cooking. Both of 
these reasons result in increased sales and revenue. Poultry breasts were vacuum marinated with sodium 
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pyrophosphate (PP), sodium tripolyphosphate (TPP), and hexametaphosphate (HMP) in combination with sodium 
chloride (NaCl) with a ratio of 3:25 water. The pHs of marinades were measured at 8.6, 8.1, and 5.5 for PP, TPP, and 
HMP, respectively, at 1.6%. The control had pH values of 6.85 and 8.76, 8.07, and 5.43 at 3.2%. The control had a 
12.08% and 16.23% increase in yield at 10 and 20 minutes, respectively. When incorporating a 3.2% HMP 
concentration with an 8% salt concentration there was a 14.65% increase in yield at 10 minutes and 10.55% increase 
at 20 minutes. PP at 1.6% yielded a gradual increase over time; 19.35% and 22.89% at 10 and 20 minutes. TPP had 
the greatest percent yield and increase over time using 3.2% concentration; 22.86% and 26.98% at 10 and 20 minutes. 
Data will be further investigated by high performance liquid chromatography and possibly inductively coupled plasma 
to quantify the rate and depth of absorption. The significance of this research is that marination increases yields for 
producers and quality for consumers. 
 
451 
Phytochemical analysis and Anti-oxidant Properties of Moringa oleifera Leaves: A Novel Cash Crop for Texas 
Small Scale Farmers. A. Lakshmi*, S. Woldesenbet, F. Fajardo, R. Douglas, M. Mughrabi, and A. Weerasooriya, 
Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M 
University, Prairie View, TX 77446. 
 Moringa oleifera (Moringaceae), commonly known as "Drumstick tree", to describe the shape of its pods, is 
native to the tropics and subtropics of Asia and Africa. This plant is known for its tremendous benefits not only to 
improve health, but also to treat and/or prevent different diseases including diabetes, heart disease, arthritis, liver 
disease, and digestive disorder. The objectives of this study were to determine the concentration of Carbon (C), 
Hydrogen (H), Nitrogen (N), and Sulfur (S) contents and phytochemical components of M. oleifera leaves grown in 
Texas, and to introduce M. oleifera to small scale farmers as a potential cash crop. This study involved two 
experiments. Experiment I: Approximately, 125 mg plant samples were analyzed for CHNS concentrations using a 
vario MACRO cube instrument. Experiment II: 2.0 g of M. oleifera leaves were extracted using Accelerated Solvent 
Extractor (ASE 350) with hexane and methanol solvent and analyzed using GC-MS. Results of GC-MS analysis 
revealed that M. oleifera leaves contain numerous bioactive phytoconstituents that belong to various classes such as 
tannins, glycosides, alkaloids, flavonoids, steroids, etc. Methanol extracts were found to contain greater phenolic and 
flavonoid compounds compared with hexane extracts. Overall, results suggest that antioxidant activity of M. oleifera 
could be due to the presence of phytoconstituents, mainly polyphenols. M. oleifera could become a cash crop, which 
could benefit economies of small scale famers.  
 
452 
Phenol Profile and Antioxidant Activity of Teff [Eragrostis tef (Zuccagni) Trotter] and Teff Breads. A. B. 
Lemma*, L. T. Walker, M. Verghese, and S. Ogutu, Department of Food and Animal Sciences, Alabama Agricultural 
and Mechanical University, Huntsville, Al 35762. 

Teff [Eragrostis tef (Zuccagni) Trotter] is the smallest cereal grain that originated in Ethiopia. Being very 
tiny, teff products are usually prepared from the whole-grain (bran and germ included) providing potential health 
benefits as there is a correlation between the consumption of whole-grains and whole-grain products and a reduction 
in the risks of various types of ailments such as some types of cancers. However, little research is done on the non-
nutritive healthy components of teff. This study was conducted to determine the concentration of total phenolics and 
flavonoids (Folin-Ciocalteau method), evaluate the antioxidant capacity (AOC) (FRAP and DPPH assays) and 
characterize the phenolic compounds (HPLC analysis) present in teff flour and unfermented (kitta) and fermented 
(injera) breads. Significant differences were determined by one-way ANOVA with post-hoc Tukey test. Injera was 
higher in total phenolics composition (580.06±63.72 mg GAE 100 g-1 DM) than teff flour (203.55±4.51 mg GAE 100 g-

1 DM) and kitta (242.55±6.27 mg GAE 100 g-1 DM). Injera also had the highest total flavonoids content (205.21±6.26 
mg CE 100 g-1 DM) compared to teff flour (163.87±22.73 mg CE   100 g-1 DM)  and kitta (144.34±16.91 mg CE 100 g-1 
DM), and had the highest AOC as determined by FRAP (2396.26±327.66 AAE 100 g-1DM) and DPPH (EC50= 13.3 
mg/ml) assays. Rutin, ferrulic acid, luteolin, and syringic acid were detected in the three products. Teff products in 
general, especially its fermented products, have the potential to provide health benefits and be consumed by a larger 
population of health conscious consumers. 
 
453 
Parental Diet as a Determinant of Generational Obesity in Rats.  A.J. Nelson* and L.M. Brown, Food and 
Nutritional Sciences Program, Department of Family and Consumer Sciences, North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411. 
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Obesity and the condition of being overweight are at epidemic levels in adults and children. Emerging studies 
indicate that factors like maternal obesity and consumption of a high-fat (HF) diet may lead to life-long risk of obesity 
in children.  When families consume HF diets across generations, there may be metabolic consequences that become 
amplified with each generation.  To further understand these influences, we used a multigenerational approach to 
study intergenerational effects of diet on subsequent obesity in rat offspring, or pups.  Rats were divided into three 
dietary groups, low-fat (LF) diet, a HF saturated fat diet (butter), or a HF monounsaturated fat (olive-oil).  The olive-
oil diet contains monounsaturated fatty acids and models the ‘heart healthy’ Mediterranean Diet, while the butter-fat 
diet models the American Diet, which increases inflammation.  Inflammation blocks the satiety hormones leptin and 
insulin, leading to overeating. Our HF diets and generational design mirrors many of the genetic influences and 
environmental factors that are prevalent in the United States today.  It points to the potential of finding answers to the 
disconcerting trend of the increased risk of obesity in future generations of families whose current members are obese.  
Our ultimate goals are to identify possible biomarkers for the transmission of obesity between generations and to 
provide foundational knowledge on obesity that can be used to decrease its prevalence. Further, the longitudinal and 
multi-generational design of this study provides a foundation for further study to determine how to reverse the effects 
of maternal and paternal HF diet in subsequent generations.   
 
454 
Evaluation of Water Activity and Moisture Content of Powdered Whole Goat Milk during Two Months 
Storage. B.I. Davis1*, M. Galo2 and Y.W. Park1, 1Agricultural Research Station, Fort Valley State University, Fort 
Valley, GA 31030 and 2National University of Agriculture, Catacamas, Honduras 

Food stability, safety, and other properties can be predicted far more reliably by water activity (aw) than by 
water content. Variable or high water activity can lead to spoilage and reduced overall acceptability of food products. 
Powder milk having low water activity is expected to have a longer shelf life, while very few studies have been 
conducted to evaluate effects of aw and moisture content on storage stability of powdered goat milk (PGM). The 
objectives of our study were to determine nutrient profiles of the PGM, and assess storage stability of the dried goat 
milk product in relation to aw and moisture content during two months storage. Three lots of commercial whole PGM 
were purchased at a local retail outlet at Warner Robins, GA. The PGM samples were stored in 120 mL amber glass 
bottles at two different temperatures (4 oC and 22 oC) for 2 months. Results revealed that there were no differences in 
levels of moisture (%) and aw between the two temperature treatment groups. However, the respective mean moisture 
(%) at 4 oC and 22 oC for 0 and 2 months were 2.25, 1.88; 2.32, 2.04; and mean aw were 0.266, 0.251; 0.291, 0.266, 
indicating that significant reductions occurred in moisture contents and aw during 2 months storage. It was concluded 
that the water activity and moisture content of the experimental powder whole goat milk were not affected by 
temperature treatments, whereas those of the PGM significantly decreased as the storage time advanced.  
 
455 
Utilization of Black Beans in Functional Food Product Development. C. Blasingame*, S. Willis, L. Shackelford, 
L. T. Walker, M. Verghese, Department of Food and Animal Sciences, Alabama Agricultural and Mechanical 
University, Huntsville, AL 35762. 

Functional foods are defined as foods that have added health benefits along with basic nutrition. Research 
suggests that black beans (Phaseolus vulgaris) have high fiber and antioxidant potential that could allow them to have 
added functionality in reducing risk of chronic diseases. Therefore, incorporating black beans into a functional food 
product could possibly help increase the amount of antioxidants in the diet which could lead to increased health of the 
consumer. Objectives of this study were to evaluate antioxidant activity, and carbohydrate and lipid metabolizing 
enzyme inhibition of a functional black bean brownie before and after processing. Crude fat, moisture, protein, 
mineral, and fiber content were evaluated for the product. Total phenolic content (TPC), total flavonoid content (TFC), 
free radical scavenging activity by 1,1-diphenyl-2-picryhydrazyl (DPPH), ferric reducing antioxidant Power (FRAP), 
oxygen radical absorbance capacity (ORAC), nitric oxide radical scavenging (NORS), and Trolox equivalent 
antioxidant capacity (TEAC) were evaluated, and inhibition of α-glucosidase, α-amylase, and lipase Sensory, 
phytochemical, and shelf life studies were conducted. Highest phenolic content was observed in the baked brownie 
(3.45 mg GAE/g). Baked brownie also demonstrated highest DPPH inhibition (86.50%) at 90 minutes and highest 
FRAP value (1.92 mMfe2+/g). However, brownie batter had higher Trolox equivalence (6.76 μmol TE/g). The results 
of this study show that processing did not affect the antioxidant potential of the black bean brownie. Development of 
functional food products using black beans may increase its consumption in the US and may have potential health 
benefits in the reduction of chronic diseases. 
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456 
The Analysis of Smoothie and Two Gummy Formulations Developed to Combat the Poor Food Intake Habits 
of Fruits, Vegetables and Milk by Adolescents. C. Holden*, P. Patel, L. Shackelford, S. Ogotu, L. T. Walker, M. 
Verghese, Nutritional Biochemistry Lab, Department of Food & Animal Science, Alabama A&M University, Normal, 
AL 35762. 

The Centers for Disease Control and Prevention reported that adolescent obesity is on the rise, with 
approximately 12.7 million U.S. children and adolescents (aged 2 to 19 years) currently being classified as obese. A 
study conducted by our lab showed highest frequency of consumption of milk to be 3 to 4 times a week; and a 
significant difference (p < 0.05) in milk consumption rates between Caucasians (5.5 oz/d) and African-Americans (0.5 
oz/d). Average consumption rate of fruit juice was 6 oz/d. This study aimed to quantify the major constituents and 
assess the shelf–life stability of a smoothie and two gummy formulations developed to combat the poor consumption 
rates of fruit, vegetables and milk by adolescents. Protein content was determined using the Kjeldahl Nitrogen Method, 
while crude fat was obtained using the Soxhlet technique. Both percent ash and percent moisture were obtained 
utilizing AOAC methods. Proximate analysis of the smoothie, gummy formulation 1 and gummy formulation 2 
showed a composition of 1.9%, 2.4%, and 0.9% protein, 1.9%, 1.5% and 2.7% fat, 84.6%, 61.0%, and 71.6% moisture, 
0.5%, 1.0%, and 0.6% ash and 11.1%. 34.1% and 24.2% total carbohydrate, respectively. The recommended daily 
amount of: fruit is 1 to 2 cups; vegetables is 1 to 3 cups; and milk is 2 to 3 cups. The formulation of this product 
incorporates partial daily serving of fruits, vegetables and milk in one serving of the product, and therefore could aid 
in the increase of consumption of fruits, vegetables and milk by adolescents.  
 
457 
Persistence of Escherichia coli on Field-Grown Tomatoes Inoculated with Contaminated Water Spray.  C.L. 
White*, F.M. Hashem, A. Kenney, J.R. Haymaker,  B.D. Smith, L.E. Marsh, Department of Agriculture, Food, and 
Resource Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853; and Patricia Millner, 
USDA/ARS, Beltsville, MD 20705. 

In recent years, water used for irrigation and agricultural spray has gained national attention as a potential 
source of fresh produce contamination.  The purpose of this study was to investigate the survival of total coliforms 
and generic Escherichia coli on field-grown tomatoes that were irrigated with contaminated water. In the growing 
seasons of 2015 and 2016, tomato plants (variety: BHN 602 VFFF Hybrid) at breaker, pink or red-ripe stage were 
spray-inoculated 10-days before final harvest with non-chlorinated water containing fresh bovine manure to achieve 
target cell populations of 0, 100, 1000, and 10,000 generic E. coli/100 mL.  On days 0 (pre- and post-inoculation), 1, 
3, 5, 7, and 9, tomato fruits (n=15/plot) were analyzed for total coliforms and generic E. coli. In fall of 2015, 
populations of total coliforms and generic E. coli ranged from 2.58 to 4.95 and 0 to 3.14 cfu/g of tomato fruits, 
respectively. In summer 2016, total coliform and generic E. coli concentrations ranged from 2.27 to 4.20 and 0 to 1.48 
cfu/g, respectively.  Further research is needed to determine the influence of specific environmental factors on E. coli 
survival on tomato fruits prior to harvest. 
 
458 
Chemopreventive Potential of Allspice in Azoxymethane (AOM) Treated Fisher 344 Male Rats. E. Onwasigwe*, 
H.M. Reid, C. Holden, L. Smith L, R. Sunkara, L. Shackelford, M. McCollum, S. Willis, L. T. Walker, M. Verghese. 
Department of Food and Animal Sciences, Alabama Agricultural and Mechanical University, Normal AL 35762 

Allspice contains phytochemicals which may have chemopreventive potential. This study aimed to determine 
the effects of allspice on the AOM induced aberrant cryptic foci (ACF) in colon of Fisher 344 male rats. There were 
six rats on the treatment and control groups. Rats in treatment groups received diets incorporated with different 
concentrations of allspice (0.5%, 1% and 2%). Rats received AOM injections at 7 and 8 weeks of age at 24mg/kg 
body weight. After 17 weeks, rats were asphyxiated with CO2 to collect liver and cecum samples. Colons stained with 
methylene blue and ACFs were enumerated and crypt multiplicity was determined. Rats fed 0.5% (7.64) allspice had 
the highest pH compared to control (6.88).  There was a 29% reduction in total crypts in rats fed 0.5% compared to 
2% allspice. Highest number of crypts was seen in control group (777), and the reductions compared to 0.5, 1, and 
2% treatments were 30.8%, 30.75% and 78%, respectively. Rats fed 0.5% allspice had higher ACF counts compared 
to those fed 1% allspice, but they had similar total crypts. Total ACF and crypts in rats fed 2% allspice were lower 
compared to those fed 0.5% allspice. Results suggest that consumption of allspice in the diet may aid in prevention of 
cancer development and in the treatment of cancers. This can be achieved by incorporating allspice the food product 
manufacture. 
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459 
Detection of Vibrio parahaemolyticus and Vibrio vulnificus from Oyster and Water Samples Using CHROM 
Agar Media. E. Almuhaideb*, Food Science Program, Department of Human Ecology, Delaware State University, 
Dover, DE, 19901; Amanda Abbott, L. K. Chintapenta, and G. Ozbay, College of Agriculture and Related Sciences, 
Delaware State University, Dover, DE, 19901. 

Oysters are filter-feeding mollusks and tend to accumulate different microorganisms from seawaters during 
their filtration. Vibrio parahaemolyticus and Vibrio vulnificus are gram negative pathogenic bacteria from the family 
Vibrionaceae that have negative impacts on aquatic systems and human health. This study aims to identify and 
differentiate the presence of V. parahaemolyticus and V. vulnificus in oyster and water samples using CHROM agar 
medium. This medium helps to easily differentiae V. parahaemolyticus and V. vulnificus from other Vibrio by their 
colony color and is more sensitive than other conventional methods. Oysters and water samples were collected once 
a month from June to October from Bowers Beach, and Lewes Broadkill in Delaware Bay; a third site, Slaughter 
Beach, was added to this study from August to October. 100 microliters of water samples and homogenized oyster 
samples were spread plated on CHROM agar medium in triplicates. Results confirmed the presence of V. 
parahaemolyticus as mauve/pink colonies and V. vulnificus as green/blue colonies. More V. parahaemolyticus 
colonies were observed when compared to V. vulnificus and were higher in the warmer months. It has been anticipated 
that the total CFU count of V. parahaemolyticus and V. vulnificus will be proportional in both oyster and water 
samples. Future studies will include use of conventional molecular techniques to confirm the detection of V. 
parahaemolyticus and V. vulnificus. This study will enhance our understanding of the presence and abundance of 
pathogenic vibrio in the oysters and water samples of Delaware Bay in relation to environmental changes.  
 
460 
Rapid and Sensitive Detection of Escherichia coli 0157:H7 from Environmental samples via Protein A Magnetic 
Bead-based ELISA. G. Mobley*, B. Balakrishnan, M. El-Dweik, Cooperative Research Program, Lincoln University 
of Missouri, Jefferson City, MO 65101 

Escherichia coli 0157: H7 is a pathogenic species of bacteria that induces symptoms of vomiting, stomach 
cramps, and bloody diarrhea. Though symptoms typically are not fatal, this species is capable of progressing past 
typical symptoms and causing the potentially fatal hemolytic uremic syndrome (HUS).  The Center for Disease Control 
estimates that approximately 73,500 cases of infection occur annually, resulting in a yearly economic impact of 
roughly $470 million.  The objective of this research was to develop a protocol for detection using Immuno Magnetic 
Separation techniques in conjunction with ELISA testing.  The protocol can be summarized in 6 steps, with incubation 
periods of 20-30 minutes in between: 1) bacterial sample dilution, 2) Coating magnetic beads with secondary antibody, 
3) Combining bacterial dilution and antibody/bead solution, 4) Addition of detection antibody 5) addition of 3, 3’, 3, 
5’-Tetramethylbenzidine liquid substrate 6) addition of sulfuric acid.  After these six steps were completed, color 
change from clear to blue and then blue to yellow was indicative of a positive result, confirming the presence of E. 
coli 0157:H7. Faster and more sensitive methods, such as this proposed protocol have the potential to significantly 
reduce the number of people affected and lighten the economic burden caused by E. coli 0157: H7. 
 
461 
Panelists Liking of Canola (Brassica napus) Greens.  H. Jenkins-Mahmood*, Family and Consumer Sciences, R. 
L. Miller-Cebert, N.A. Sistani, Department of Family and Consumer Sciences/Nutrition, and E. Cebert, Department 
of Biological and Environmental Sciences, Alabama A&M University, Normal, Alabama, 35762. 

The purpose of this paper is to describe how three traditional cruciferous vegetables: cabbage (Brassica 
oleracea var. capitata), collard greens (Brassica oleracea var. acephala) and kale (Brassica oleracea var. viridis) 
were compared to canola greens through sensory analysis to evaluate panelists’ acceptance of canola as a potential 
source of leafy-green vegetable. Canola cultivars were grown at Alabama A&M University, Winfred Thomas 
Agricultural Research Station, Hazel Green, Alabama, and harvested at the rosette stage. Traditional vegetables 
(cabbage, collard and kale) were obtained from a local food specialty store. All vegetables were washed and 
refrigerated overnight. On the day of testing, vegetables were chopped uniformly in preparation for cooking. Using a 
nine-point hedonic scale, vegetables were rated for color, flavor and texture. Overall preference was rated using most 
favorite, second favorite and third favorite. Findings suggested that the color of prepared canola was preferred 
significantly over other vegetables. There was no significant difference in preference based on texture among canola, 
collard greens and kale, however, cabbage was significantly preferred by panelists for texture and flavor. Among the 
panelists tested, rating for color and texture indicated significant difference by age groups. Response for texture and 
flavor showed a linear relationship (r2 of 0.69) for the model: color texture = flavor, while principal component 
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analysis indicated African-American females, ages 20-29 as outliers. The results suggest that canola greens have the 
appeal of being accepted as an additional tasty Brassica vegetable. 
 
462 
Anti-cancer Effect of Leaves, Skin, Pulp, and Seeds of Green Papaya on Colon Cancer Cells. H. Talbi*, 
Department of Biology; R. Rafie, Virginia Cooperative Extension; H. Li and R. A. Siddiqui, Agricultural Research 
Station, Virginia State University, Petersburg, VA 23806. 

Colon cancer is the third most common cancer diagnosed in the United States. The American Cancer Society 
estimates 95,270 new cases of colon cancer and 49,190 deaths for 2016. Diet (in addition to family history, obesity, 
physical inactivity, smoking, heavy alcohol use) plays an important role in colon cancer progression. Eating excessive 
amounts of red meats (beef, pork, lamb), processed meats (hot dogs and some luncheon meats), and meats cooked at 
very high temperatures (frying, broiling, or grilling) raises risk for colorectal cancer. However, consuming vegetables, 
fruits, and whole grains is associated with lower risk. We investigated the effect of papaya fruit and leaves on the 
proliferation of colon-26 cells. Cells were treated with methanol-, ethanol-, and water-extracts from leaves, skin, pulp, 
and seeds. Cell proliferation was measured using a WST-1 assay. Our data indicate that leaf extracts were more potent 
than skin extracts in inhibiting cell proliferation, but pulp extracts did not show inhibitory activity. Experiments are 
underway to investigate the effects of seed extract on colon-26 cell proliferation. Although papaya leaves are not 
consumed as food, extract from the leaves has been used for treatment of various conditions, including dengue and 
malaria fevers, gastric ulcers, platelet counts, and cancers of breast, lung, and cervix. Our data suggest that 
consumption of papaya extract may also be beneficial in preventing and/or treating cancer. Isolation of active 
compounds from papaya leaves will also help in developing new drugs for cancer treatment. 
 
463 
The Effects of Aloe Vera Gel on the Biosynthesis of PLGA Loaded Nanoparticles and Its Physicochemical 
Characteristics and Thermal Stability. J. Misir* and L.S. Kassama, Food Engineering/Processing Laboratory, 
Department of Food and Animal Sciences, Alabama A&M University, Normal, AL 35762, USA. 

Nano-encapsulation is a platform which offers a promising application for bioactive compounds delivery. 
Poly (lactic-co-glycolic acid) (PLGA) is a biodegradable and biocompatible co-polymer which is commonly used for 
synthesizing polymeric nanoparticles (NP) in the pharmaceutical industry for drug delivery. There is significant 
interest in the application of NPs as carriers of bioactive compounds for enhancing nutritional content of food systems 
by the food industry. Hence, the aim of this study was to evaluate the effect of Aloe Vera gel (liquid form vs. powder) 
on the physicochemical characteristics, antioxidant activity and thermal stability of PLGA-based loaded NP. The NP 
was formulated using ultra-sonication-solvent-evaporation method which involves the emulsification of organic and 
aqueous phase solution, followed by the evaporation of the organic solvent (ethyl acetate) under vacuum.The average 
hydrodynamic diameter of the PLGA unloaded and Aloe Vera gel (liquid and powder) loaded NP was 102.9, 221.4 
and 146.7 nm, respectively. The PDI and zeta potential for unloaded and loaded NP was 0.2, 0.3 and 0.2 and -60, -
21.9 and -28 mV, respectively. The TEM images showed all the NP was spherically shaped with smooth surface. The 
antioxidant potentiality of the encapsulated gel and powder showed a 50 % and 51% reduction of DPPH radical 
activity, respectively. The DSC thermogram showed the un-encapsulated gel melts at 115°C while the encapsulated 
NP at 307°C, hence achieves thermal stability with encapsulation. Therefore, the study concludes that encapsulating 
with PLGA polymeric material will improve the Aloe Vera gel application, bioavailability and stability in various food 
systems. 
 
464 
Seed Extract from Green Papaya Stimulates Growth of PC-3 Prostate Cancer Cells. K. Alotaibi*, Department 
of Biology; H. Li and R. A. Siddiqui, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Prostate cancer, a cancer of the male reproductive system, is one of the most common cancers among men. 
About 6 cases in 10 are diagnosed in men aged 65 or older, and it is rare before age 40. The American Cancer Society 
estimates there will be about 180,890 new cases of and 26,120 deaths from prostate cancer in the United States for 
2016. Papaya seeds are used by men in various parts of Asia as a long-term natural birth control method. Studies in 
animals have shown that papaya seeds notably decrease sperm concentration, motility, and viability, leading to 
azoospermia (no sperm count) after short- to long-term treatment. Because papaya seeds have this effect on the male 
reproductive system, we investigated the effect of papaya seed on prostate cancer using PC-3 cell line. We isolated 
black seeds from yellow (ripe) papaya and white seeds from green (unripe) papaya and made methanol-, hexane-, and 
water-extracts. We also used papaya leaves and skin for comparison. The cytotoxic effects were determined using a 
WST-1 proliferation assay. Our data showed that methanol-, hexane- or water- extracts from black seeds as well as 
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methanol- and hexane-extract from white seeds have no effect on prostate cancer cells. Leaf and skin extracts also 
have no effect. However, water-extract from white seeds stimulated prostate cancer cell proliferation. Our data suggest 
that it is safe to use black seeds from papaya; however, white seeds should be avoided as they may stimulate pre-
existing prostate cancer cells. 
 
465 
Starch Nanocomposite Films Incorporating Grape Pomace Extract and Cellulose Nanocrystal. L. Alsubaie*, N. 
Rehmani, C. Kim, E. Sismour, Y. Xu, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

The objectives of this study were:  to prepare starch nanocomposite films that incorporate either of two grape 
pomace extracts (GPE) and cellulose nanocrystal (CNC) using a solvent-casting method; and to characterize the 
mechanical properties, the color, the water vapor transmission rate (WVTR), and the phenolic antioxidant and 
antibacterial activities of the films. Incorporating CNC and GPE significantly increased the films’ thickness, its 
mechanical properties, and its opacity. The lightness and color of the films were mainly influenced by the presence 
and type of GPE. Lightness significantly decreased with addition of GPE. Films incorporating Cabernet Franc (red 
variety) extract were more reddish, while those incorporating Viognier (whiter variety) extract were more yellowish. 
CNC had a great impact on the reduction of transparency and water vaper permeability values of the films. 
Nanocomposite films incorporated with GPE and CNC exhibited stronger inhibitory effects against Staphylococcus 
aureus ATCC 29213 compared to Listeria monocytogenes ATCC 7644. Films incorporating Cabernet Franc extract 
exhibited higher phenolic content and antioxidant activity. 
 
466 
Survival and Persistence of Bacteria in Poultry Houses Equipped with Gas- Permeable Membrane Ammonia 
Capture-Recovery System. L. Graham*, F.M. Hashem, F. Buabeng, Department of Agriculture, Food, and Resource 
Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853; N. Liu, University of Maryland, College 
Park, MD 20742, and P. Millner, USDA/ARS, Beltsville, MD 20705. 

Ammonia volatilized during microbial decomposition of N-compounds in poultry litter-(PL) within a 
confined poultry production facility is a major by-product that negatively affects birds and workers health. Typical 
human detection limit for ammonia is 25ppm; however, the US Occupational Safety and Health Administration 
regulatory exposure limit is 35ppm for 15-minute. Ammonia removal from a poultry-rearing-facility is accomplished 
by mechanical ventilation with fresh-air; discharging not only ammonia into the ambient atmosphere, but also 
particulates and the heated air used to keep chicks warm. We examined the effect that a novel ammonia removal 
technology (gas-permeable membrane modules) for confined poultry rearing has on survival of total aerobic bacteria, 
fecal coliforms, Enterococcus, Salmonella, and Listeria in PL during four flock-production cycles. Periodically, eight 
random PL-samples (~100g from 2-4 cm depths) were collected aseptically from the room equipped with the 
ammonia-permeable membrane modules and from the control room (no membrane modules). Samples were analyzed 
by enrichment and by direct plating on selective nutrient agars appropriate for these bacteria.  Results indicate that 
populations of total aerobic bacteria and fecal coliforms were reduced by 5.0% and 5.2%, respectively, in poultry 
rooms equipped with ammonia capture modules compared to the concentrations in the control. Enterococcus 
populations in the treatment room increased by 11.6% compared to the control.  Salmonella was not detected in any 
of the rooms. Listeria was detected in all rooms and at all sampling times; however, population of Listeria was more 
in the room with the ammonia capture modules than the room without the modules. 
 
467 
Effectiveness of a Combined Lactic Acid/Citric Acid Solution Alone or with Added Iinoleic Acid for Killing 
Salmonella enterica and Escherichia coli O157:H7 on Chicken Breast Meat. L.T. Staley*, L. Nyochembeng, E. 
Cebert, Department of Biological and Environmental Sciences, Alabama Agricultural and Mechanical University, 
Normal, Al., 35762. A. Jackson-Davis, Department of Food and Animal Sciences, Alabama Agricultural and 
Mechanical University, Normal, Al., 35762; A. Mendonca, Department of Food Science and Human Nutrition, Iowa 
State University, Ames, IA, 50011. 

Salmonella is the leading cause of reported bacterial foodborne disease cases in meat and poultry products. 
There is an urgent need for effective interventions that destroy them during processing. Current interventions such as 
spray washing of carcasses with chlorinated water are toxic and limited in their effectiveness to destroy pathogenic 
bacteria. The use of plant fatty acids and organic acids show some promising preventive measures. The objective of 
this study was to determine the efficacy of plant fatty acids in combination with organic acids (citric and lactic acid 
blend) on a Salmonella enterica cocktail Enteriditis (ATCC 13076), Typhimurium (ATCC 14028), Graminara (ATCC 
8324), Mbandaka (ATCC 51958) and Minnesota SLH 154 and Escherichia coli O157:H7 on chicken breast strips. 
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Chicken strips were spot inoculated with 100mul of 108cfu/ml of Salmonella spp. Pathogens were allowed to attach 
for an hour. Treatments consisted of Control (H2O), Trt#1 (Organic Acid/H2O) and Trt#2 (Organic Acid/H2O/Linoleic 
acid). Samples were treated by dipping chicken breast in the respective treatment for 4 minutes. After treatment, the 
number of surviving cells was determined by spread plating (SMAC and XLD) and incubating for 24 hours at 37°C. 
Samples treated for 4 minutes successfully reduced Salmonella enterica by 4 log CFU/g and by 4 log CFU/g for 
Escherichia coli O157:H7. The results indicated that both treatment solutions (lactic/citric and lactic/citric/linoleic 
acid) were effective in reducing the pathogens tested. However, the addition of linoleic acid did not seem to enhance 
the reduction effect on chicken breast meat. 
 
468 
Influence of Growth Temperature on Thermal Destruction Rates of Escherichia coli O157:H7. M. Bushlaibi*, 
R. Alrefaei, Department of Biology; C. Kim, Agricultural Research Station, Virginia State University, Petersburg, VA 
23806. 

The ability of bacteria to withstand thermal shock is measured using D- and z-values (thermal death decimal 
reduction time and thermal destruction temperature, respectively). Each species of microorganism has its own 
particular range of heat tolerance, as quantified by D- and z-values. The present study evaluated the heat resistance 
(D- and z-values) of a three-strain mixture of Escherichia coli O157:H7 that was cultured at four different temperatures 
(15°C, 25°C, 35°C, and 45°C) when subjected to subsequent thermal stress. Following acclimation, the 
microorganisms were inoculated (1.5 mL) into polyethylene sample bags. The sample bags were then completely 
immersed in a water bath and held at 55°C for 300, 900, and 2700 sec; at 60°C for 30, 90, and 270 sec; and at 65°C 
for 3, 9, and 27 sec. Bacterial survival was quantified using standard method agar. The microorganisms cultured at 
the lowest temperature (15°C) were more sensitive to heat treatment than those cultured at higher temperatures (25°C, 
35°C, and 45°C). The microorganisms cultured at 35°C were the least susceptible to heat treatment compared to those 
cultured at the other test temperatures. These findings indicate that storage and holding temperatures of food may 
influence the ability of E. coli and, potentially, other microorganisms to survive heat treatments. Further research is 
needed to determine the influence of co-culturing psychrophilic and thermophilic food-borne pathogens on their 
responsiveness to heat shock and the potential for transfer of thermal resistance. 
 
469 
Effect of Microfluidized Corn Bran and Oat Bran on the Quality of Wheat Flour. M. Ortiz de Erive*, F. He, S. 
Zhu, T. Wang, and G. Chen.  Center for Excellence in Post-Harvest Technologies, North Carolina Agricultural and 
Technical State University, North Carolina Research Campus, 500 Laureate Way, Kannapolis, North Carolina 28081, 
United States. 

Corn bran and oat bran are excellent sources for dietary fiber and have been extensively studied in bread 
formulas. However, the addition of cereal bran to wheat flour yields weaker dough due to disruption of the viscoelastic 
mass. Our previous research has demonstrated that microfluidization treatment increased water holding capacity of 
corn bran and liberated β-glucan from oat bran. The goal of this study was to investigate combined effects of 
microfluidized corn bran and oat bran on the quality of wheat flour with the hypothesis that microfluidization process 
would reduce negative effects of the bran on wheat flour quality. Response surface methodology based on central 
composite design with three independent variables (number of microfluidization passes for corn bran, corn bran 
substitution level, and oat bran substitution level) at five levels was used. Aqueous suspensions of ground corn bran 
and oat bran were processed through a 300 μm interaction chamber of an M-110P Microfluidizer Processor separately 
at 6,000 psi for two passes. The corn bran was then further processed with a 200 μm interaction chamber at 25,000 
psi for different passes (1-5). The treated brans were collected, freeze-dried and mixed with white wheat flour at 
different flour replacement levels according to the experimental design for Farinograph and Solvent Retention 
Capacities (SRC) analysis. The response models suggested that three independent variables contributed differently to 
Farinograph and SRC values. Microfluidization treatment was not able to improve bran added dough as good as white 
flour dough.  
 
470 
Role of Short Chain Fatty Acids in Staphylococcus aureus Growth and Ability to Infect HT29 Cells.  M. C. 
Sierra*, Department of Biology, North Carolina Agricultural and Technical State University, Greensboro, NC 27411; 
S.S. Davis, J.R. Khatiwada, and L.L. Williams, Center for Excellence in Post-Harvest Technologies, North Carolina 
Agricultural and Technical State University, Kannapolis, NC 28081. 

Nosocomial infections affect up to 10% of patients admitted to a hospital. In a hospital setting, ICU patients 
present the highest risk for contracting nosocomial infections due to the use of mechanical respirators, weakened 
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immune systems and having invasive medical procedures performed. In hospitals, up to 60% of nosocomial infections 
in the ICU are caused by Methicillin-Resistant Staphylococcus aureus (MRSA). Treatment for bacterial infections 
employs the use of antibiotics, however the increase in tolerance and resistance to antibiotics in bacteria has made 
nosocomial infections difficult to treat, and this highlights the need for new methods of treatment and prevention to 
be investigated. A number of studies have shown the inhibitory properties of unsaturated fatty acids against a variety 
of gram-positive bacteria including Staphylococcus aureus, which has been found to be susceptible to certain types of 
unsaturated fatty acids in vitro. Short chain fatty acids (SCFA) are commonly found in the lumen of humans as a result 
of fermentation by gut microbiota. This study investigates the effects of three SCFA in the growth and the ability of 
S. aureus to infect HT29 colon cells. Preliminary experiments have shown a negative correlation between the growth 
of S. aureus and exposure to low concentrations of SCFA over time.  
 
471 
Antioxidant Potential and Phytochemical Content of Selected Spices (Cinnamon, Cardamom and Cloves). 
N.Chimbetete*,R. Sunkara, L.T. Walker and M. Verghese, Nutrition Biochemistry laboratory, Department of Food 
and Animal Sciences, Alabama A&M University, P.O. Box 1628, Normal, AL 35762, USA. 

Oxidative stress and inflammation may lead to many diseases including metabolic syndrome. Phytochemicals 
rich in anti- inflammatory and anti-oxidative properties may offer protection against developing this condition. Spices 
rich in phytochemicals were used to treat various ailments in ancient medicine. The purpose of this study was to 
determine the anti-oxidative potential of selected spices. Aqueous and methanolic extracts of cinnamon, cardamom 
and cloves were prepared. Phytochemical (Total phenolic, total flavonoid) content, radical-scavenging activity of 2, 
2-diphenyl-1-1- picrylhydrazyl (DPPH) and ferric reducing antioxidant power of extracts were analyzed. Methanolic 
extracts of spices have significantly higher phytochemical content compared to the aqueous extracts. Total phenolic 
content (mg Gallic Acid equivalents /100g) of cinnamon, cardamom and cloves was 151.9, 26.1 and 170.3 
respectively. Water extractions showed a similar trend with cloves having the highest total phenolic content of 101.1 
GE mg /g. Total flavanoid content expressed as per CE mg/g for methanolic extracts of cinnamon, cardamom and 
cloves was 87.8, 7.3 CE mg/g and 86.1 CE mg/g respectively. Cardamom exhibited the lowest DPPH radical 
scavenging activity among the others with an IC50 of 6mg/ml. Cinnamon exhibited the highest lipase inhibition 
potential and cardamom had the lowest Ferric reducing antioxidant power was highest in both aqueous and methanolic 
extracts of cloves. This study shows that cloves had the highest antioxidant potential among the selected spices. These 
results indicated that cinnamon, cardamom and cloves may serve as potential natural antioxidants and therefore may 
be added into various value added food products. 
 
472 
Food Security as a Function of the Food Store Environment in the Southern United States - A Case Study of 
Alabama’s Sixty-Seven Counties. B. S. Herbert* and O. Babalola, Department of Community & Regional Planning, 
Alabama A&M University, Normal AL 35762.  

Access to nutritious and healthy food, a major pillar of food security, has become a major national challenge 
particularly for individuals and families living in low-income neighborhoods and communities of color. Although no 
real consensus exists about the definition of food access, researchers have often agreed that access involves households 
possessing sufficient income to purchase healthy food and includes proximity and the ability to travel to sources that 
offers such food. But access is also heavily dependent on the surrounding food environment. In numerous 
neighborhoods, nutritious, affordable, and high quality food is largely absent. These areas have been defined as food 
deserts where, instead of supermarkets and large grocery stores, these communities may be primarily served by fringe 
food establishments such as convenience stores and fast food restaurants that offer few healthy, affordable food 
options. The lack of access contributes not only to poor health outcomes but to social inequity. Studies that measure 
food insecurity find major disparities in the food store environment by race and income and other socio-economic 
measures. This research assesses food store density as an indicator of the food environment and its relations to food 
insecurity. It concluded that food insecurity rates were highest in rural, high minority counties located primarily in 
Alabama’s Black Belt. However, the results question the role of supermarkets as a solution to food security and 
conclude that the location of supermarkets and large grocery stores may not be the most effective solution to the 
“grocery gap” in low-income communities. 
 
473 
Impact of Hydrocolloids on the Production of Acid Whey in Greek Yogurt. R. Gyawali*, T. Zimmerman, J. T. 
Walker, V. L. Giddings and S.A. Ibrahim, Department of Family and Consumer Sciences, North Carolina Agricultural 
and Technical State University, Greensboro, NC, 27411. 
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Greek yogurt accounts for more than a third of total yogurt sales. The popularity of Greek yogurt has resulted 
in increased production of acid whey that cannot be readily utilized or disposed of easily. The objective of this study 
was to investigate the impact of hydrocolloids on acid whey production of Greek yogurt. Nonfat milk was 
supplemented with gums and proteins. Gum Arabic (GA), Inulin (IN), and Pectin (PE) at 0.01, and 0.05 % (w/v), 
whey protein concentrate (WPC) and whey protein isolate (WPI) at 0.5 and 1.0% (w/v) were mixed slowly into milk 
at 50°C with agitation. Milk without supplementation served as a control sample. The yogurt mixes were heated at 
90°C for 10 min, inoculated with 3.0% of starter culture, and incubated at 40°C for 4 h at pH 4.6, then refrigerated 
overnight at 4°C. The next day, each sample was centrifuged at 1300 g for 10 min. Acid whey production was 
measured by calculating the difference in the weight of yogurt before and after centrifugation. The higher percentage 
of water (acid whey) retained by yogurt sample correlates with a higher WHC. An analysis of variance of the data was 
conducted using a completely randomized design. The Tukey test was used to determine statistically different groups. 
Our results showed that fortification of gum pectin and whey proteins significantly reduced acid whey production 
compared to the control sample (P<0.001).  
 
474 
Natural Treatment Solutions for Surface Decontamination of Eggs Experimentally Infected 
with Salmonella. R. Gyawali*, T. Obanla, T. Zimmerman, J. T. Walker, V. L. Giddings and S.A. Ibrahim, Department 
of Family and Consumer Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC, 
27411. 

The use of natural solutions for the surface decontamination of table eggs was explored using eggs artificially 
contaminated with Salmonella Typhimurium, ATCC 53648. Active cultures of Salmonella (~ 6 log CFU/egg) were 
spot inoculated on the surface of eggs that had previously been sanitized with 70% ethanol. Eggs were air dried under 
a biosafety cabinet for ~ 1 h to facilitate the attachment of bacterial cells. Individual eggs were then dipped for 60 
seconds into a 30 ml solution containing either 0.2% Lactic acid combined with 0.5% caffeine or the polyamine 
spermine at concentrations of 0.25, 0.5, or 1.0 mM. Sterilized water was used as the control. After immersion, eggs 
were aseptically removed from the solution, drained, and then dipped into 30 ml of sterilized peptone (0.1%) water. 
In order to release the cells, the eggs were then hand-massaged for 1–2 min. A 0.1-mL sample from a serial dilution 
of the rinsate was surface plated onto Brain Heart Infusion (BHI) agar. The plates were then incubated for 24 h at 
37 °C. The colonies were counted and the results were expressed as log CFU/ egg. Significantly, there was 1.13 log 
cycle reduction with respect to the water control in the number of Salmonella cells detected when eggs were treated 
with the lactic acid and caffeine solution. In contrast, spermine reduced bacterial populations by 1.58, 1.12, and 0.1 
log CFU/egg at 0.25, 0.5, and 1 mM, respectively. Thus, spermine appears to be more effective at lower 
concentrations. Our results showed that these solutions could be promising antimicrobial reagents for the egg and 
poultry industries. However, in order to validate these results, further work is needed to assess the efficacy of spermine 
in treating other microorganisms.  
 
475 
The Role of Energy Imbalance in a Male Juvenile Correctional Facility.  R. Ouazaz*, N. A. Sistani, and J. P. 
Warber, Family and Consumer Sciences, Alabama A&M University, Normal, AL 35762. 

The aim of this study was to compare potential energy intake with opportunities for energy expenditure within 
an institutionalized young male population sentenced to an Alabama correctional facility. The correctional facility’s 
fixed menu was analyzed over two days, including breakfast, lunch, afternoon snack, dinner, and evening snack, using 
the USDA SuperTracker food data base. Energy requirements were estimated based on a 16-year-old male, performing 
moderate physical activity which meets CDC recommended standards. The menu met or exceeded all nutrient 
requirements, except for Vitamin D. The programmed daily schedule for incarcerated youths includes a 1-hour block 
for individualized physical activity which meets CDC physical activity requirements. In conclusion, there is a potential 
for a significant positive energy imbalance based on the nutrient analysis of the fixed menu being offered to this 
adolescent male group. Therefore, the study concluded with some policy implications, including: changing the menu 
to offer a lowered calorie intake that meets targeted energy requirements, increasing movement in between classes, 
limiting screening time and sedentary behavior, conducting regular health screenings, and monitoring activity during 
the 1-hour scheduled activity periods.  
 
476 
Study of Antimicrobial Activity from Natural Preservatives in Catfish Fillet. R. Eyum*, C. Eyong*, and J. Lee. 
College of Agriculture and Related Sciences, Human Ecology Department, Food Science Program, Delaware State 
University, Dover, DE, 19901.  
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The spoilage of fishery products can be seen to occur immediately following filleting due to microbial 
growth. From our former study, major bacterial species have been isolated from catfish (Ictalurus punctatus) and 
found to cause fish spoilage such as Pseudomonas spp., Shewanella spp., Bacillus spp., Myroides spp., Aeromonas 
spp., and Enterobacter spp. The use of natural ingredients such as seed extracts, herbs and weak acids have shown to 
exhibit antibacterial activity. The aim of this study is to investigate the antimicrobial activity of these ingredients on 
catfish fillets stored at 4ºC. The effectiveness of the ingredients on the representative spoilage bacteria and isolated 
bacteria species will be measured using a MIC assay. Microbial changes of catfish fillets will be evaluated following 
treatments of all the natural preservatives during storage at 4ºC and the sensory evaluation will be performed with 
catfish fillets to evaluate consumer sensory acceptability. These natural ingredients are expected to have antimicrobial 
activity on these bacteria species. The optimal concentration of the natural preservatives showing the lowest bacterial 
population as well as the best score in the sensory evaluation will be considered suitable for prolonging the shelf life 
of catfish fillets. 
 
477 
Polyphenols Composition and Sensory Properties of Cookies Containing Grape Seed Flour of Different Particle 
Sizes. R. Maman*, I. Smith, J. Yu. Department of Family and Consumer Sciences; North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411.  

Grape seeds are rich in natural compounds known as polyphenols. Polyphenols exhibit a wide range of 
beneficial biologic attributes because of their antioxidant and anti-inflammatory properties. The objective of this study 
is to evaluate the effects of the particle size of grape seed flour (GSF) on polyphenols composition and sensory 
properties of cookies with added GSF.  Grape seeds from Muscadine Noble grapes were ground into flours with 
average particle sizes of 104, 209 and 486 μm, respectively. The GSF of different particle sizes were added to sugar 
cookie recipe at levels of 2.5 percent, 5.0 percent, 7.5 percent, and 10 percent (w/w). After baking, the total polyphenol 
(TP), total flavonoids (TF) and total condensed tannin (TCT) contents in the cookies were measured for all samples, 
and a consumer sensory test was conducted for samples containing 2.5 percent and 5 percent GSF. Cookie without 
GSF were used as control. Data shows that, at constant GSF level, the extractable amounts of all types of phenolic 
compounds in cookies increased with decreasing GSF particle size.  As particle size decreased, the cookies’ color 
became deeper, texture became smoother, and the sensory scores for taste and texture (mouth feel) increased. 
Increasing the GSF content in cookie to 7.5 percent or higher resulted in decreased diameter, increased thickness and 
decreased sensory score and overall acceptability. The study suggests that particle size of GSF has great impact on the 
polyphenol extractability and sensory quality of food products containing GSF.  
 
478 
Investigating the Survival of Escherichia coli O157:H7 in Unpasteurized Apple Juice Sold at Juice Bars. S. 
Hale*, D. Mack, Jr., A. Woods, M. Daniel, J. Boateng, L. Kassama, A. Jackson-Davis, Department of Food and 
Animal Sciences, Alabama Agricultural and Mechanical University, Normal, AL 35762; A. Mendonca, Department 
of Food Science and Human Nutrition, Iowa State University, Ames, Iowa 50011.  

Juicing has gained considerable popularity in recent years. Because unpasteurized apple juice produced in 
juice bars has not been thermally processed, and juice bars are not required to adhere to Juice HACCP, this product 
can harbor harmful microorganisms. Despite the popularity of unpasteurized apple juice, this product has been the 
source of several multistate outbreaks contaminated with Escherichia coli O157:H7. The purpose of this study was to 
examine the survival of Escherichia coli O157:H7 in unpasteurized apple juice produced in juice bars. Unpasteurized 
apple juice and pasteurized controls were purchased. Brands A and B represented two unpasteurized juices from two 
different juice bars while Brands C and D represented pasteurized juice. Each juice was assigned a letter code, stored 
at 4°C and 23°C, challenged with a five-strain cocktail (8 log CFU/ml) of E. coli O157:H7 and evaluated for 14 days. 
Samples were serially diluted, plated on Sorbitol MacConkey Agar on days 0, 1, 3, 7, 14 and incubated at 37°C for 24 
hours. In natural pasteurized apple juice, growth over time decreased by 3.77 logs, while organic pasteurized apple 
juice decreased by 3.31 logs. Unpasteurized controls showed decreased growth of less than 2 logs. Results indicate 
that unpasteurized apple juice have more potential for growth of E. coli O157:H7. Hence, unpasteurized and organic 
pasteurized apple juice may require additional preventive measures to control the occurrence and growth of E. coli 
O157:H7 in unpasteurized apple juice produced at juice bars.  
 
479 
A Comparison of Selected Phytochemical and Antioxidant Potential of Two Tea Beverages. S. Willis*, M. 
McCollum, K. Cheatom, Z. Willis, K. Seay, R. Sunkara, L. T. Walker, M. Verghese. Alabama Agricultural and 
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Mechanical University, Department of Food and Animal Sciences, Nutritional Biochemistry Laboratory, 4900 
Meridian St. Normal, Al 35762. 

Herbal teas have been used as medicinal aids for centuries to treat various illnesses. Preliminary studies 
suggest the synergistic effects of combining herbal teas and spices. Some teas increasing in popularity include 
raspberry leaf, strawberry leaf, and hibiscus. The objectives of this study were to determine the antioxidant capacity 
of tea beverages (herbal [HT])-new product and Chai (CT)-store bought, and to determine consumer preferences of 
tea beverages (HT and CT). Total phenolic content (TPC), total flavonoid content (TFC), free radical scavenging 
activity by 1,1-diphenyl-2-picryhydrazyl (DPPH), Trolox Equivalent Antioxidant Capacity (TEAC) and Ferric 
Reducing Antioxidant Power (FRAP) were evaluated in methanolic and aqueous extracts. A functional yogurt-based 
beverage was developed and sensory analysis was conducted using a 5-point hedonic scale comparing consumer 
preference of herbal or chai beverages. The highest phenolic content was observed in CT aqueous extracts (AE) 
(500mg GAE/g), all other extracts had significantly (P≤0.05) lower phenolic content. CT AE had significantly higher 
flavonoid content compared to other extracts (1.7mg CAE/g). The highest DPPH radical scavenging activity was 
observed in HT methanolic extracts (ME) (44.48% inhibition). The lowest DPPH radical scavenging was observed in 
HT AE (21.88% inhibition). Approximately 61% of sensory panelists gave the developed product a rank of 4 or greater 
(on a 5-point hedonic scale) with 41% of panelists preferring the HT beverage over CT beverage. Results of this study 
suggest that combinations of herbal teas and spices may benefit consumers, improving their antioxidant status and 
may have potential as a functional-food beverage. 
 
480 
Extract from Green Papaya Inhibits Breast Cancer Cell Proliferation. S. Hadadi*, Department of Biology; R. 
Rafie, Virginia Cooperative Extension; H. Li and R. A. Siddiqui, Agricultural Research Station, Virginia State 
University, Petersburg, VA 23806. 

Cancer is a group of diseases characterized by the uncontrolled growth and spread of abnormal cells. If not 
controlled, cancer can result in death. Cancer can be caused by external factors including tobacco, infectious 
organisms, an unhealthy diet, and/or internal factors such as inherited genetic mutations, hormones, and immune 
conditions. These factors may act individually, together, or sequentially to cause cancer. Breast cancer is detected 
typically either during a screening examination or after a woman notices a lump. The vast majority of breast cancers 
begin in the milk-secreting glands, called lobules, and the lactiferous ducts that connect the lobules to the nipple. 
Breast cancers express different phenotypes depending on the presence or absence of an estrogen receptor (ER) and/or 
a Her-2 receptor. Breast cancer treatments include surgery, radiation, chemotherapy, hormone therapy, immune 
therapy, and targeted drug therapy. The present investigation was conducted to test methanol-, ethanol-, and water-
extracts from papaya fruit and leaves on MDA-MB-231 (ER-/Her-2-), MCF-7 (ER+/Her-2-), SK-BR-3 (ER-/Her-2+) 
and AU565 (ER+/Her-2+) breast cancer cells. Our data indicate that methanol- and ethanol-extracts of papaya leaves, 
skin, pulp, and seeds have no effect on any of these breast cancer cell lines, whereas water-extract of leaves and seeds 
causes low to modest cytotoxic effects. Our data are consistent with previous studies, suggesting that papaya leaves 
can be beneficial for a number of cancers including breast cancer. 
 
481 
Effect of Iron Fortification with Microencapsulated and Regular Ferrous Sulfate on Textural Properties of 
Goat Milk Cheddar Cheese. A. Siddique*, K. Bastola and Y.W. Park, Agricultural Research Station, Fort Valley 
State University, Fort Valley, GA 31030  

Iron deficiency anemia is prevalent around the world. Although iron fortification on qualities of bovine milk 
and dairy products have been studied, little research has been conducted on caprine milk counterparts, including 
textural properties and consumer acceptability of iron fortified goat cheeses. The objective of this study was to evaluate 
textural characteristics of two types of iron fortified goat milk Cheddar cheeses in comparison with non-fortified 
control cheese (NFCC). Experimental goat cheeses were manufactured at the Georgia Small Ruminant Research and 
Extension Center, Fort Valley State University, Fort Valley, GA. Iron was supplemented with regular ferrous sulfate 
(RFS) and large microencapsulated ferrous sulfate (LMFS) by 8.23g and 9.03g each per 9kg cheese, considering 16% 
Fe in both forms of ferrous sulfate. Textural properties of all samples were analyzed by TA.XT.Plus Texture Analyzer 
(Stable Micro System, Surrey, UK). Results showed that NFCC, RFS and LMFS cheeses contained 0.0162, 0.822, 
0.932 mg Fe/g cheese, respectively. The respective Fe recovery rates for RFS and LMFS cheeses were 71.87 and 
73.5%. Both RFS and LMFS cheeses had significantly higher protein than NFCC, while the opposite trend occurred 
for fat content for the microencapsulated iron fortified cheese. For textural properties, LMFS cheeses showed 
significantly higher hardness, gumminess and chewiness than RFS and NFCC cheeses, whereas adhesiveness revealed 
the opposite outcome, suggesting that microencapsulated iron appeared to produce firmer cheese curds network. No 
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differences among cheeses were found in resilience, cohesiveness and springiness. It was concluded that iron 
fortification can influence cheese composition and textural characteristics.  

 
482 
Long-Term Exposure Effects of Aspirin on Growth, Functionality and Protein Profile of Lactobacillus 
rhamnosus (ATCC 53103). T. Obanla*, T. Zimmerman, J. T. Walker, V. L. Giddings and S.A. Ibrahim, Department 
of Family and Consumer Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC, 
27411. 

The objective of this study was to determine the long term effects of exposure to aspirin on the growth and 
functionality of Lactobacillus rhamnosus. One isolated colony of L. rhamnosus was propagated in deMan, Rogosa 
and Sharpe (MRS) broth and incubated at 37°C.  An active strain was then harvested and washed with 0.1% peptone 
water. Cells were transferred into 9mL MRS broth containing approximately 6 mg/mL aspirin, vigorously mixed, and 
incubated for 4 h at 37°C. The cells were then harvested, transferred into MRS broth and incubated at 37°C. The 
exposure protocol was repeated for five sequential transfers within a week, after which the exposed strain cell was 
surface plated onto MRS agar containing aspirin. One isolated colony of L. rhamnosus that had been exposed to aspirin 
was then activated in MRS broth. This procedure was repeated sequentially for 12 consecutive weeks. Bacterial 
populations, β-galactosidase activity, and protein expression were determined. Our results showed that L. rhamnosus 
survived long-term exposure to a sub-inhibitory concentration of aspirin. The average β -gal activity of L. 
rhamnosus in unexposed cells was 153 ± 2.5 Gal U.; however, β -gal activity was completely inhibited in exposed 
cells throughout the exposure period. There was approximately 54% more protein in the strain exposed long term than 
in the unexposed strain, as determined by the BCA assay. These results were confirmed by SDS-PAGE. The regular 
intake of medical drugs such as aspirin inhibit the Beta-Galactosidase activity and reduce protein expression a 
beneficial strain of bacteria exposed to aspirin, suggesting that this could occur in the gut microflora. The effect aspirin 
could have on gastrointestinal health should be taken into account when recommending it to users. 
 
483 
Exploring Awareness of Safe Sleeping Practices for Infants among African American Families in Select 
Southern States. T. M. Jordan*, Department of Family and Consumer Sciences, Alabama A&M University, Normal, 
AL 35762; C. M. Smith, Department Chair, Family and Consumer Sciences, Alabama A&M University, Normal, AL 
35762. 

Sudden Infant Death Syndrome (SIDS) is a sudden unexplained death which occurs during the sleeping 
period of infants between the ages of one month to one year old. The current study is devoted to the theoretical 
explanations of history, statistics, and causes related to Sudden Infant Death Syndrome as well as other sleeping 
practices in the homes of African Americans. The purpose of this study was to explore awareness of safe sleeping 
practices for infants among African American communities in three southern states namely, Alabama, Arkansas and 
Louisiana. Research has shown that this population lacks knowledge in the correct sleep position as well as sleep 
environment for infants, which is key to reducing the risks of Sudden Infant Death Syndrome. A sample of 113 
participants throughout Arkansas, Alabama and Louisiana completed a 33-item survey pertaining to infant safe 
sleeping practices. The majority of the samples were females, with males comprising less than one-fourth of the 
sample. The results of the study acknowledged the continued need for spreading awareness and knowledge of timely 
information regarding the risks of non-adherence to guidelines of safe sleeping practices for infants. 
 
484 
Metal Contaminants in Commercially Available Coconut Milk. Y. Thomas*, Delaware State University, 1200 N. 
DuPont Highway, Dover, DE 19901, D. Radu, Delaware State University, 1200 N. DuPont Highway, Dover, DE 
19901 and G. Ozbay, Delaware State University, 1200 N. DuPont Highway, Dover, DE 19901. 

A large percentage of the world’s population depends on coconut to some degree for their food and their 
economy. Coconut milk is widely used in food preparation and medicinal applications in western countries. With its 
many purposes, coconut is viewed as one of the world’s most versatile natural products. Coconut is highly nutritious 
and rich in fiber, vitamins, and minerals. In August 1991, the first outbreak of cholera in Maryland occurred. This 
outbreak was associated with imported coconut milk from Thailand. This outbreak required the U.S. Food and Drug 
Administration to recall the product. Research showed that this bacterial outbreak was caused by mishandling of the 
packaging and transportation of coconut. Digestion of heavy metal contaminants such as arsenic, cadmium, lead, 
magnesium, and nickel pose health hazards with great concerns. An evaluation of methods to ensure safety of domestic 
and imported foods in the United States is crucial. This research is aimed at analyzing the levels of heavy metals (lead, 
cadmium, arsenic, mercury) in coconut milk that are commercially available. Also, calcium, iron, and magnesium 
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contents are measured because of their significance in the American diet. The project outcomes will provide a resource 
for the regulatory agencies on detection of contaminants in this commercially important food product. 
 
485 
Anticancer Effect of Green Papaya on Jurkat Leukemic Cells. Z. Allqmani*, Department of Biology; R. Rafie, 
Virginia Cooperative Extension; H. Li and R. A. Siddiqui, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

Numerous edible plants have been reported to interfere with the carcinogenic process, and regular 
consumption of these plants may reduce the risk for developing cancer. Leukocytes (white blood cells) proliferate and 
mature in bone marrow. If exposed to mutagenic conditions, they may undergo uncontrolled proliferation resulting in 
leukemia, a form of cancer. Though they grow and survive better than normal cells, leukemic cells are not normal 
because they are not fully developed. Consequently, they compromise the body’s immune system and, if left untreated, 
can cause death. We investigated the effect of papaya fruit and leaves on the cell proliferation of Jurkat leukemic cells. 
Cells were treated with methanol-, ethanol-, and water-extracts from leaves, skin, pulp, and seeds. Cell proliferation 
was measured using a WST-1 assay. Our data indicate that ethanol-extract from leaves was more potent than skin 
extracts in inhibiting the proliferation of Jurkat leukemic cells. Although papaya leaves are not consumed as a food, 
extract from their leaves has been used for treatment of various conditions, including dengue and malaria fevers, 
gastric ulcers, platelet counts, and cancers of breast, lung, and cervix. None of the pulp extracts showed inhibitory 
activity on leukemic cell proliferation. Experiments are underway to investigate the effects of seed extract on Jurkat 
cell proliferation. Our data also suggest that consumption of papaya extract may be beneficial in preventing or treating 
leukemia. Isolation of active compounds from papaya leaves may help in developing new drugs for cancer treatment.  
 
486 
Polyphenol-enriched Plum Extract Improves Wound Healing by Enhancing Myoblast Growth and 
Differentiation. F. Alsolmei*, Department of Biology; H. Li and R. A. Siddiqui, Agricultural Research Station, 
Virginia State University, Petersburg, VA 23806. 

Following injury, the progression of recovery in skeletal muscle goes through inflammatory, 
proliferation (repair), and maturation (remodeling) phases. Recruitment of muscle satellite cells (myoblast cells), 
their differentiation, and their fusion into myotubes all play a critical role in skeletal muscle recovery. Following an 
injury, inflammation attracts specialized cells such as fibroblasts and myocytes to the injury site; these cells undergo 
proliferation and differentiation during the repair stage, and finally the remodeling of wound results in healing. Foods 
rich in polyphenols can be good alternatives to medications because they are more benign overall to the body. 
Phytonutrients provide our bodies with raw materials, limit inflammation, and are often non-toxic to normal tissue. 
We investigated the effect of plum extract on myoblast in an in vitro model of wound healing. The results indicated 
that plum extract has no cytotoxic effect on myoblast when used in high doses. In an in vitro scratch wound model, 
treating a wound with plum extract inhibited myoblast migration in a dose-dependent manner. However, plum extract 
caused an increase in myoblast cell size and enhanced their differentiation. Furthermore, plum extract also increased 
myotube formation by stimulating cell fusion. These results suggest that phytochemicals in plum may not be involved 
in the early inflammatory stage for myoblast recruitment, but they may be important for initiating the repair and 
remodeling stages by slowing recruitment of myoblasts to the injury site while stimulating their growth and 
differentiation. In conclusion, intake of plum extract may be beneficial for healing skeletal muscle injury. 
 
487 
Rapid production of Habrobracon hebetor progeny for the Management of Plodia interpunctella, Indianmeal 
Moth Populations.  S. Warsi* and G. N. Mbata, Agricultural Research Station, Fort Valley State University, Fort 
Valley, GA 31030 
Comparative development of Habrobracon hebetor Say (Hymenoptera: Braconidae) on diapausing and non-
diapausing larvae of Plodia interpunctella (Hübner) (Lepidoptera: Pyralidae) was evaluated at 28 °C, 70% relative 
humidity and 16h photoperiod. Different densities of diapausing and non-diapausing larvae of P. interpunctella were 
exposed to a pair of H. hebetor for a certain time. Mortality among diapausing and nondiapausing larvae of Indianmeal 
moth as well as progeny of H. hebetor was analyzed using analysis of variance (ANOVA) and means were separated 
by Tukey’s W test at P ≤ 0.05. Mortality rate of diapausing larvae was significantly higher than that of non-diapausing 
larvae. The number of F1 progeny of parasitoid was higher on diapausing compared with non-diapausing larvae. 
Detailed information on the effect of rearing H. hebetor on diapausing and nondiapausing larvae can contribute to 
management of Indianmeal moth with H. hebetor in food processing and storage facilities.  
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488 
Seed Germination, Plant Development and Pest Incidence on Spring Planted Kale, (Brassica oleracea, var. 
acephala). V. Downing⃰ , L. Marsh, S. Zebelo and B. Smith, Department of Agriculture Food and Resource Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853. 

Kale, (Brassica oleracea, var. acephala) is a leafy vegetable, known for its health benefits. However, there 
is inadequate information on the performance of some cultivars on the Delmarva Peninsula. Therefore, our objective 
was to evaluate cultivars for their development and pest incidence when grown in two nutrient treatments in early 
spring of 2016. Seeds of cultivars Toscano and Premier were planted in field plots containing fertilizer treatments, 
Nature Safe or poultry compost. The design was randomized complete block with factorial arrangement of the applied 
nutrients and cultivars. Seed germination was not uniform and continued to increase beyond 21days after planting 
(DAP) to harvest for all treatment combinations. Premier had higher germination than Toscano, reaching a maximum 
of 70.2 % in the compost treatment. The number of insect pests were higher in Toscano than in Premier.  There were 
no clear differences in the number insects recorded in the cultivars versus the fertilizer applied, nor in the fresh shoot 
biomass and chlorophyll fluorescence at harvest. Interestingly, there were higher injury levels in kale plants fertilized 
with poultry compost, when compared with the plants fertilized with nature safe. Premier cultivars (49%) were less 
injured than the Toscano (54%) cultivars. Premier cultivar fertilized with Nature safe fertilizers seemed resistant to 
insect pest pressure during the late spring. This study will be repeated next season, to confirm the reproducibility of 
the results. 
 
489 
Effects of Defoliation Management on Late-fall Habitat Quality Features of Pure Native Warm-season Grass 
Stands.  C. Copeland*, C.  James, and V. W. Temu, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

This study assessed the potential influence of harvesting regimes on forage yield and late-season habitat 
quality features of newly established native warm-season grass stands. We compared end-of-year performance of 
parallel 1.5 m strips harvested at 20 cm stable-height once, twice, or three times per year for two years in plots 
containing Andropogon gerardii (big bluestem), Tripsacum dactyloides (eastern gamagrass), Sorghastrum nutans 
(indiangrass) and Panicum virgatum (switchgrass). Performance was measured in terms of forage yield, sward heights, 
and stand thickness (based on visual obstruction, VO). Representative samples were collected from each biomass 
strip, and percentage moisture content, based on weights before and after oven-drying, was used to convert plot 
weights into dry matter (DM) yield (kg DM ha-1). Just before the final second-year harvests, three sward- and VO-
height readings were recorded. Data were analyzed for effects of harvest regimes and species. For all grass species, 
late fall sward and VO heights were greater for the single-, two-, and three-harvest strips, in that order. Total forage 
yields were the greatest and least from strips harvested once and three times respectively, with greater values being 
recorded for gamagrass, big bluestem, indiangrass, and switchgrass, in order. Data indicate that defoliation regimes 
may significantly influence subsequent biomass yield and sward habitat quality features of native warm-season grass 
stands. Decisions on subsequent harvesting of mixed native grass stands should be based on their differential species 
responses to preceding defoliation regimes. More data are needed on combined effects of harvest intensity and 
fertilizers on stand performance. 
 
490 
My Rotational Experiential Learning Experience as an USDA/NIFA Multicultural Scholar. J. Martin* and Dr. 
G. Yang (mentor), Urban and Community Horticulture, North Carolina Agricultural and Technical State University, 
Greensboro, NC 27411. 

Dr. Yang recruited me for the Urban and Community Horticulture program (UCH) at North Carolina A&T 
State University through the USDA/NIFA Multicultural Scholars Program (MSP) scholarship. I have since developed 
a deep love for horticulture and urban food production. While I love being an Aggie at N.C. A&T, particularly in the 
horticulture program, I had an opportunity to transfer to another in-state land-grant institution. After a couple of candid 
discussions with Dr. Yang, I decided to continue to be an Aggie and an MSP scholar. Under the fatherly advising of 
Dr. Yang, I have been able to fully take advantage of the opportunities made available to meet this university. The 
USDA/NIFA MSP has allowed me to explore experiential learning, such as season extension through greenhouse and 
high tunnel research and production at the university extension unit, and has significantly helped me financially. Future 
tasks within the program excite me due to my upcoming posts in the school greenhouse, plant biotech laboratory, IPM, 
forest farming and the community urban food production systems. The scholars program has instilled leadership 
qualities within me that have become evident through my involvement in extracurricular activities and the events 
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organized by this specific program. Being a part of the MSP has led to many opportunities, such as my 2015 and 2016 
summer internship programs. 
 
491 
Biomass, Essential Oil Yield, Phenolic Content and Antioxidant Capacities of  
Overwintered and Transplanted Lemongrass (Cymbopogon citratus) in Two Growing Seasons. M. Russo*, A. 
O. Daramola, B. Min, and L. E. Marsh, Department of Agriculture,  Food and Resource Sciences, University of 
Maryland Eastern Shore, Princess Anne, MD 21853. 

Lemongrass (Cymbopogon citratus) is a perennial, tropical herb which has many useful characteristics, 
including medicinal, antibacterial, antifungal and insect repellant. However, its potential to survive outside the tropics 
is uncertain. On the temperate Delmarva Peninsula, there is increasing interest in growing the plant outdoors instead 
of in costly controlled environments. The objective of this study was to examine the potential to grow lemongrass in 
the temperate climate. In the growing seasons of 2014 and 2015, lemongrass plants were grown in an organic field 
site at the University of Maryland Eastern Shore Experiment Station from transplants and overwintered plants. 
Biomass, yield of essential oil by steam distillation, and amounts of phenolics and antioxidant capacities (DPPH 
radical scavenging and oxygen radical absorbance capacities) in methanol extracts of the transplanted and 
overwintered plants were evaluated. The overwintered plants were substantially larger in biomass than the transplanted 
ones. Essential oil yield, amounts of phenolic compounds and antioxidant capacities were not different between 
overwintered and transplanted lemongrass. However, yearly differences were observed: increased amounts of 
phenolics and antioxidant capacities, but no extraction of essential oil in plants harvested in 2015 compared to those 
in 2014. This could be due to cold shock, stimulating the production of secondary metabolites such as phenolics as 
defensive mechanism against stressors but depletion of essential oil. The results showed that overwintering practice 
in a temperate climate may increase biomass yield, but not affect essential oil production and antioxidant capacities 
in lemongrass, indicating the potential of lemongrass production in that region. 
 
492 
Proteomic Analysis of the Effects of Media Treatments on invitro Cultivated Cell Lines of Vitis rotundifolia cv 
Noble. A. Diaz1*, V. Sapp1 , A. Ananga1,2, I. Alzakhawi1, V. Tsolova1, 1Center for Viticulture and Small Fruit 
Research, College of Agriculture and Food Science, Florida A&M University, 6505 Mahan Drive, Tallahassee FL 
32317, USA, 2Food Science Program, College of Agriculture and Food Sciences, Florida A&M University, 
Tallahassee, FL 32307, USA. 

Plant cell cultures represent an attractive alternative to whole plants for a reliable and effective supply of fine 
chemicals for the production of pharmaceuticals and cosmetics. However, the success of this mode of commercial 
production of natural compounds in plant cells is initially dependent on the successful establishment of cell lines that 
are stable and produce high yields of these compounds.  From this study, we have established stable cell lines from 
muscadine grapes in red, green, and brown colors, and strategies for the selection of high-producing strains are 
underway.  Several genomic studies have been carried out in these cell lines, and changes in the genetic composition 
have been documented; however, the proteomic analyses during in vitro cell development are not fully developed.  
This study has investigated changes in the in vitro cell proteome during cell growth.  Proteins obtained are now being 
analyzed to provide information about their potential functions in flavonoid production during cell 
development. Quantitative real-time PCR analysis will be used to validate the protein expression results.  There is 
currently no commercial-scale trial for the production of flavonoids by plant cell cultures, but an intelligent integration 
of those existing strategies could provide a technology for industrial applications that could compete with the current 
production methods. 
 
493 
Validation of Differentially Expressed Genes in the Resistant Common Bean (Phaseolus vulgaris L.) Genotype 
“Sierra” in Response to Uromyces appendiculatus infection. T. Jones*, R. Hayford, V. Ayyappan, Molecular 
Genetics and EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State University, 
Dover, DE 19901; and V. Kalavacharla, Center for Integrated Biological and Environmental Research (CIBER) and 
Molecular Genetics and EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State 
University, Dover, DE, 19901. 

Common bean (Phaseolus vulgaris L.) is among the most important grain legumes for human consumption 
and has a role in sustainable agriculture and the economy. The rust pathogen Uromyces appendiculatus affects the 
physiological function of the plant, causing severe yield loss. This fungus has abundant virulence diversity and many 
races have been reported in the United States and other parts of the world. Nine disease related genes (FLS2, Rboh, 
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CALM, PR1, HSP90, RPM1, WRKY25, MEKK1 and CNGC5) were identified from a putative pathway in the Kyoto 
Encyclopedia of Genes and Genomics (KEGG). To determine the extent to which these genes contributed to the 
genotype being resistant to the rust race-53 rust pathogen, we isolated DNA and all nine genes were amplified. Our 
immediate goal was to validate the expression pattern of these genes in common bean during rust infection. RNA was 
isolated from 12hai mock-inoculated and rust-inoculated samples and transcribed into cDNA. Reverse-Transcriptase 
PCR confirmed expression of five (5) of the nine (9) genes from the mock-inoculated samples and of seven (7) from 
the rust-inoculated. Real-time PCR confirmed the qualitative results that during the rust race-53 infection of the Sierra 
genotype had relatively higher expression of CALM1, HSP90, PRI, CNGC5, MEKK, FLS2, and Rboh. WRKY25 was 
down regulated and RPM1 showed no detectable expression. This study helps in understanding the race-specific 
resistance conferred by major genes necessary for rust resistance and is useful in enhancing the common bean crop 
via plant breeding.   
 
494 
Yield of Two Sweetpotato (Ipomoea Batatas (L.) Cultivars Grown in a Wiregrass Model Tunnel House under 
Trellised and Conventional Planting Systems. V. Walton*, College of Agriculture & Environmental Sciences, 
Tuskegee University, Tuskegee Institute AL 36088; R. Shange, Carver Integrative Sustainability Center, Tuskegee 
University, Tuskegee Institute AL 36088, V. A. Khan, Carver Integrative Sustainability Center, Tuskegee University, 
Tuskegee Institute AL 36088; J. E. Currington, Wiregrass RC&D Council, Ozark AL; E. Sparks and  N. Ellison, 
George Washington Carver Agricultural Experiment Station, Tuskegee University, Tuskegee Institute AL 36088; G. 
Hunter and J. Moore, Tuskegee University Cooperative Extension, Tuskegee University, Tuskegee Institute AL 
36088. 

A split-plot study was conducted in a Wiregrass Model Tunnel House to evaluate the response of two 
sweetpotato cultivars (“Carver”, and” TU-1892”) and two different planting methods (Conventional and Trellised) at 
S & B Farm in Eufaula AL., during the summer of 2015.   Sweetpotato varieties were the main plots and planting 
methods were the split plots, each treatment combination was replicated four times.   The results indicated significant 
interactions between sweetpotato varieties, and planting methods for US#1, Canners, and total marketable yield.   In 
addition, there were also significant differences between varieties and planting methods for Canners and total 
marketable yields.  
 
495 
Differential Gene Expression Analysis of Common Bean (Phaseolus vulgaris) Cultivated in Two Different 
Locations under Drought Stress Conditions. F. Williams*, I. Fisher, Molecular Genetics and EpiGenomics 
Laboratory, Department of Agriculture and Natural Resources, Delaware State University, Dover, Delaware, 19901; 
C. Urrea, University of Nebraska, Panhandle Research and Extension Center, Scottsbluff, Nebraska, 69361; and V. 
Kalavacharla, Center for Integrated Biological and Environmental Research (CIBER) and Molecular Genetics and 
EpiGenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State University, Dover, 
Delaware, 19901. 

Phaseolus vulgaris (common bean) is an annual warm season crop, widely cultivated for its seeds which 
contain high protein value. This research is focused on investigating the effects of drought conditions on the gene 
expression of the common bean genotype (NE28-15-16). The genotype was grown in two separate locations, Nebraska 
and Delaware, under both irrigation and non-irrigation. We want to determine how these different locations and 
conditions will alter the gene expression profile. This will be accomplished by conducting quantitative-PCR on genes 
known to play a role during drought conditions. RNA was isolated from three different plant tissues; root, stem and 
pod which was synthesized into cDNA. –RT controls were used to check for genomic contamination and actin primers 
were used to check for expression stability.  Gradient PCR was done to determine the optimal annealing temperatures 
for the selected primers. Reverse-transcriptase PCR was conducted to determine the differential expression of the 
stress related genes such as; DREBs, LEAs, ZIPs, and aquaporins. qPCR will be used for accurate measurements of 
gene transcripts to compare expression among treatments within the same location, but also how they differ between 
locations. For future work, ChIP-Seq analysis will be done to understand how the epigenetic states change from 
locations and influence gene expression. This study is important in identifying and understanding how different 
locations and environments such as drought and non-drought conditions affect gene expression.  
 
496 
The Use of Technological Methods for the Extraction of Pure Antioxidants from Aronia mitchurinii Juice Using 
Polymeric Macroporous Resins. E. Mowoe*, H. Goldsborough, Department of Natural Sciences, University of 
Maryland Eastern Shore, Princess Anne, MD 21853; A. G. Ristvey, University of Maryland Extension, Wye Research 
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& Education Center, P.O. Box 169, Queenstown, MD  21658-0169; and  V. Volkis, Department of Natural Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853. 

Aronia mitschurinii, commonly known as the Black Chokeberry, is a fruiting bush native to the East Coast 
of the US and cultivated as a specialty food crop in Eastern Europe. Aronia being a close relative of the apple, it 
produces small, round berried with deep purple skin and flesh. Aronia berries contain a cocktail of antioxidants in 
significantly higher concentrations than a super-berry Acai berries. Anthocyanins, the most abundant antioxidant 
found in Aronia berries, is responsible for giving the berries their deep purple color and acting as a potent free radical 
scavenger. Anthocyanins exist in aronia juice as well as pulp and have uses in health supplements, pigmentation, food 
preservation, and antifouling coatings. Recent works have been done to extract these compounds from similar fruits 
using polymeric macroporous resins, but it had not been applied to Aronia mitschurinii. This project aims to test and 
refine current resin techniques, such as those used with grapes, for use in the extraction of anthocyanin from aronia 
juice. Conditions including the temperature, pH of desorbate, and the use of chromatographic separation of the 
components found in the juice are being investigated to determine the most efficient extraction procedure. 
Anthocyanin concentrations of resulting extracts along with detailed chemical analysis will be presented. This project 
was funded in part by Thurgood Marshall Undergraduate Research to Retain and Graduate Students in STEAM grant. 
Ms. Mowoe would also like to thank the UMES Honors Program for support. 
 
497 
Analysis of the Changing Complexion of Agriculture in Mississippi and in the United States Agriculture. T. 
Johnson*, T. Hargrave, W.L. Whittaker, Agricultural Economics Program, Alcorn State University, Lorman, MS 
39096. 

Over the past 150 years, the share of United States gross domestic product (GDP) accounted for by the 
agricultural sector declined significantly from 37.5 percent in 1869 to 0.8 percent of GDP in 2014. This decline in the 
farm share of GDP was not the result of a shrinking farm sector. Indeed, farm value-added products increased rapidly 
over the period, but the United States economy expanded even more rapidly.  As economic activities become more 
interconnected and globalization grows, the question is often asked, how has agriculture in the United States and in 
individual states changed over the years? How has the sector evolved and what factors have accounted for the changes?  
Because the nature of agriculture throughout the country varies from one state to another, the questions are even more 
interesting. This study highlights the changing complexion of agriculture in the United States as well as in Mississippi. 
It also explains some of the potential reasons for variances. Analyses are based on historical data collected from the 
National Agricultural Statistical Services (NASS) databases. One of the highlights of the paper is the variations in 
farm sizes and numbers, changes in agricultural marketing channels; crop output, productivity and profitability. In the 
United States, the number of farms has declined but the average farm size has increased. In Mississippi, there is a 
direct relationship between the average size of farms and the number of farms.  
 
498 
Management of Tomato Foliar Diseases Using Integrated Approaches: Fungicides, Host and Induced 
Resistance in Organic and Conventional Production Systems.  Z. Mersha, N. Harriot*, M. O’Connor, Cooperative 
Extension, Lincoln University of Missouri, Jefferson City, MO 65101.  

Tomatoes are economically important and most popular vegetables worldwide. Unfortunately, they are also 
prone to many diseases. Growers in Missouri are challenged by Septoria leaf spot (SLS), Bacterial leaf spot (BLS), 
Early blight (EB), Alternaria stem canker (ASC), Leaf mold (LM) and Zonal leaf spot (ZLS) resulting in a loss of 
quality and quantity of tomatoes. In recent years, excess precipitation, warmer temperature and humid summers have 
exacerbated the situation. This project focuses on showcasing integrated approaches that range from choosing the right 
fungicides and varieties to products which may induce resistance in tomato plants. A field trial with split-plot design 
was conducted at George Washington Carver Farm. The main plot were spray products (Actigard®, Bravo 
WeatherStik®, Regalia®, and a non-sprayed control). The sub-plots were two varieties, ‘Big Beef’ and ‘Brandy 
Wine’. Each treatment was randomized and repeated five times across blocks. Three major foliar diseases, namely 
SLS, BLS and EB, were common on both varieties but ZLS was additionally seen on ‘Brandy wine’. There was no 
significant difference between the two varieties in terms of disease severity. Bravo WeatherStik®, which consisted 
chlorothalonil as active ingredient, provided a significantly greater protection amongst all the tested products. 
Performance of Actigard (acibenzolar-S-methyl) and Regalia® was superior at the beginning but levels of control 
dwindled as time progressed. Nevertheless, Actigard® significantly protected tomatoes from these foliar pathogens 
when compared to the non-sprayed control. Future outlook of this research will include alternation of resistance 
inducers with other commonly used fungicides to improve efficacy. 
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499 
Japanese Beetle Composting: Converting Pests to Soil Fertilizer using Common Farm Materials. T. L. Shivers*, 
H. Y. Johnson, J. C. Piñero, Cooperative Research and Extension, Lincoln University of Missouri, Jefferson City, MO 
65101. 

In an attempt to use large amounts of Japanese beetles, Popillia japonica (Coleoptera: Scarabaeidae), that 
have been captured using mass trapping, four compost bins were prepared using the layer method. Carbon sources 
used were shredded paper, wood chips, and leaves while our sole nitrogen source was Japanese beetles. Chemical 
analyses of the compost and vermi-compost produced indicated that Japanese beetle-based compost and vermi-
compost are good quality soil amendments. Greenhouse studies aimed at comparing the effects of Japanese beetle-
based compost and vermi-compost at varying proportions on lettuce weight and Leaf Area Index (LAI) were 
conducted. A mixture of 15% of each material with germinating mix increased significantly plant weight and LAI 
compared to germinating mix alone. Results indicate that Japanese beetle-based compost and vermi-compost provided 
nutrients readily available for plants to absorb and can be used to augment fertilization in support of organic 
production.  
 
500 
Sugar and Acid Contents of Strawberries as Affected by Variety and Growing Condition. V. Cobb*, J. Yu, and 
I. Smith, Department of Family and Consumer Sciences; S. Gu and J. Beck, Cooperative Extension, North Carolina 
Agricultural and Technical State University, Greensboro, NC 27411. 

Strawberries are an excellent source of vitamin C and manganese, and a good source of dietary fiber, iodine 
and folate. They also contain vitamin-A, vitamin-E and health-promoting polyphenolic antioxidants. The quality 
parameters that determine consumers' acceptance of strawberries include appearance, color, texture and taste. The 
taste of strawberries are greatly affected by their sugar and acid contents, which are influenced by maturity, type of 
cultivar and growing environment. This study compared the effects of strawberry variety and harvest time on sugar 
and acid contents grown in a high tunnel and in the field. Strawberries were planted in October 2015; harvest started 
in April 2016. Sugar contents of the strawberries were determined by a refractometer and expressed as total soluble 
solid (TSS) and acid content were determined by titration and expressed as titratable acid (TA). Data show that there 
was no statistically significant difference in sugar and total titratable acid (TA) between high tunnel-grown 
strawberries and traditional field grown strawberries, but the variety and harvest time showed that the impact of sugar 
and TA contents of strawberries varies significantly, while sugar content was more affected by harvest time.  
Therefore, high tunnels could be used to grow off-season strawberries, particularly in winter, because it can protect 
strawberries from frost damage. The study provides important information to help farmers select a strawberry variety 
with optimal sugar and acid content for high tunnel cultivation.  
 
501 
Hybrid Breakdown in Interspecific Crosses of Cultivated Tomato and the Wild Species, Solanum pennellii.  C. 
D. Wesley*, D. Payne, T. Slater, H. M. Payne, and B. E. Liedl. Department of Biology, West Virginia State University, 
Institute, WV 25112. 

Wild relatives are a rich source of genetic variation for breeding; however, reproductive barriers impede the 
transfer of desirable traits, such as yield and pest resistance, to cultivated crops.  The umbrella term, hybrid breakdown, 
refers to a group of phenomenon, including any abnormalities in the creation of an interspecific F1, F2, or later 
generations, which impede the transfer of genetic information.  Moving insect resistance from the wild species, 
Solanum pennellii, to cultivated tomato is impeded by hybrid breakdown.  To identify genomic regions associated 
with hybrid breakdown three populations were studied; an interspecific F2 population and two backcross populations 
(BCLyc S. lycopersicum x F1 and BCPen F1 x S. pennellii). All of the BCLyc plants flowered, but 5% of BCPen and 
11% of the F2 populations did not.  Of the flowering plants almost all of the BCLyc did, but 85% BCPen and 66% of 
F2 did not set self fruit.  All populations had parenthocarpic fruit resulting in 74% fecund plants in the BCLyc 
compared to 4% in the BCPen and 2% in the F2 populations.  Seed set was also impacted with the BCLyc setting an 
average 6.8 seed/fruit to the BCPen’s 2.18 seed/fruit.   The F2 population set an average of less than 1 seed/fruit except 
for one plant with over 22 seeds/fruit.  Pollen stainability varied as well with the F2 population averaging half of that 
in the two backcross populations.  Thus, hybrid breakdown was found in all three populations but the most dramatic 
were found in the BCPen and interspecific F2.   
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502 
Educational Approach to Sustainable Vegetable Production, Marketing and Management for Small- Farm 
Families. A. O. Kazarina* and F. O. Chukwuma, School of Agriculture and Applied Science, Alcorn State University, 
Lorman, MS 39096. 

Alcorn State University sustainable vegetable production, management and marketing projects work with 
small-scale vegetable producers to enhance the production and profitability of vegetable crops while reducing the use 
of high-risk pesticides. The project utilized ten hand-on training sessions in 2014 and 2015 to educate small and 
limited-resource farmers on activities related to sustainable vegetable production practices, good farm financial 
management and alternative marketing strategies of their farming operations. The trainings were conducted at Alcorn 
State University demonstration centers located in Mound Bayou, Preston, Marks, and Lorman Mississippi. A total of 
six hundred and fifty-three (653) farmers and agriculture professionals received hands-on training exercises.  Pre-
training survey indicated that 70% of the farmers do not keep records of their farming operations; 80% produce and 
sell locally and 15% are engaged in some form of sustainable agricultural practices. The survey also revealed that the 
average age of the participating farmer is 45 years old. The farm size ranged from less than 3 acres (5%), up to 10 
acres (40%), 11-25 acres (35%) and more than 25 acres (20%) and majority of the participants (84%) reported that 
they receive just a fraction of their annual income from their farming operation. Retrospective post surveys were 
utilized to determine the effectiveness of the trainings. Thus, the overall participant knowledge was increased in all 
areas of instruction. 
 
503 
Economic Potential of Okra Cultivation for Limited Resource Farmers. P. Harris*, P. A. Y. Ampim, S. Marquez, 
A. Weerasooriya, Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie 
View A&M University, Prairie View, TX 77446.  

Okra (Abelmoschus esculentus L. Moench), is an economically important vegetable crop with a potential to 
improve farm incomes of small producers. This is because okra is popular, easy to grow, and expensive with average 
prices of up to $7.07/kg. In Texas, research has shown that diversification of farm operations boosts income and farm 
sustainability. Hence exposing farmers to economically important crops they don’t typically grow is necessary. 
Production success is linked to right choice of crop varieties. Therefore, the objective of this study was to evaluate the 
performance of red burgundy, jambalaya, zarah and hybrid green sparkler okra to determine the most yielding and 
profitable variety. Each okra variety was replicated three times in a completely randomized design. The plants were 
established at a density of 16, 600 plantsha-1 using plasticulture and drip irrigation. N and K were supplied at 33.60 
kgha-1 11.2 kgha-1 respectively according to soil test recommendations. The okra was picked every other day to prevent 
development of undesirable pods. For pods per plant, red burgundy was statistically different (p < 0.05) from hybrid 
green sparkler and jambalaya but not zarah. Similarly, zarah was different from jambalaya but not hybrid green 
sparkler. Red burgundy was statistically different from all the other varieties in terms of pod weight per plant. 
Estimated revenue per hectare for fresh red burgundy, zarah, jambalaya, hybrid green sparkler were $9,565, $7,018.20, 
$6,290.60 and $6,020. These represent a 58.9, 16.6 and 4.5% revenue increase over the green hybrid sparkler variety. 
 
504 
Multi-Stationed and Semester-based Experiential Learning Experience as an USDA/NIFA Multicultural 
Scholar. W. Lashley*, and Dr. G. Yang, Urban and Community Horticulture, North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411. 

I was an undeclared major for more than a year at North Carolina A&T State University (NCAT). After 
taking Dr. Yang’s “Introduction to Urban and Community Horticulture” class, I kind of knew but was still unsure. Dr. 
Yang’s sharp eyes must have seen something in me. At the end of the semester, Dr. Yang offered me an undergraduate 
assistant job in his lab. After several candid discussions, Dr. Yang offered me the USDA/NIFA Multicultural Scholars 
Program (MSP) scholarship with the condition that I major in horticulture. I happily accepted his scholarship offer 
and became a MSP scholar. I have since developed a deep love for horticulture, especially in the area of season 
extension. With tough love from Dr. Yang, I have been able to explore and fully take advantage of the opportunities 
provided by both himself and the university. It is an important honor for me to be selected as a MSP scholar. MSP 
significantly helped me grow into a more career-ready student than I could have imagined being when I first entered 
N.C. A&T. The MSP eliminated all financial burdens and has allowed me to focus on my academic and extracurricular 
life. As an MSP scholar, I have been rotated on a semester basis to various experiential learning opportunities, such 
as season extension through greenhouse and high tunnel research and production, urban food production, IPM, plant 
tissue culture and micropropagation, and forest farming. Because of multiple opportunities, I have gained tremendous 
amount of hands-on experience which will enable me to become a worker in high demand. 
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505 
Oviposition Preference of the Indian Meal Moth (Plodia interpunctella) to Eight Peanut Varieties. M. E. Dwyer*, 
B. N. Dingha, and L. E. N. Jackai, Department of Natural Resources and Environmental Design, NC Agricultural and 
Technical State University, Greensboro, NC 27411. 

The Indian meal moth, (IMM), Plodia interpunctella (Hübner), is a major insect pest which infests dried fruit 
and oil-rich food products, such as pet food, cereals and flour products. This pest can infest pantries and food-storage 
facilities worldwide, causing severe damage to products  in the form of webbing, excrement, molted skins and dead 
insects, thus rendering the commodity unmarketable. Pheromone traps are used to monitor the pests and insecticides 
are used to control them. The IMM has developed resistance to most common insecticides, and these chemicals pose 
health risks to consumers and the environment. The aim of this study was to determine the oviposition preference of 
the IMM among commonly grown peanut varieties. A dual-choice test was conducted using eight varieties of 
unshelled peanuts (Georgia06G (GG), Tifguard (TG), TUF-Runner-511 (TR), Flo-Run-107 (FR), Georgia-09-B (GB), 
Georgia-13-M (GM), Valencia (VC), and Jumbo Virginia (JV) as the standard). JV peanuts served as the standard for 
comparison; ten grams JV peanuts were alternated in quartered petri dishes with each of the other varieties per arena 
and 4 replications per treatment. Moths were allowed to lay eggs for 72 hours, after which the number of eggs were 
counted. JV (standard) had 31 eggs compared to 35, 38, 45, 53, 54 and 65 eggs for GM, TR, GG, GB, TG and FR 
respectively. VC had the lowest number of eggs (18) suggesting it was the least preferred for oviposition. Ongoing 
experiments will determine the viability of the oviposited eggs and IMM population growth potential. 
 
506 
Potential of Spider Plant (Gynandropsis gynandra L.) for Grain Production and as a Forage Crop. J. Downing* 
and M. Kering, Agricultural Research Station, Virginia State University, Petersburg VA 23806. 

Spider plant (Gynandropsis gynandra L.) is a warm-season, broad-leaved plant belonging to the 
Capparidaceae family. This annual plant produces a lot of vegetative growth before flowering and setting seed. The 
plant has numerous potential uses, such as cropping for seed or incorporating it into pastures for browsing small 
ruminants like goats. Leaf extracts from spider plant have been found to have strong anti-inflammatory characteristics, 
along with anti-bacterial, anti-tick, and anthelminthic properties. Seed extracts contain flavonoids and other 
phytochemicals that have anti-cancer properties. The objective of this study was to determine the effect of nitrogen 
(N) and manganese (Mn) on above-ground biomass and on seed yield and quality. Vegetative growth trended upwards 
with N across treatments, and above-ground biomass at flowering reached 11.1 Mg ha-1 with non-stem components 
(leaves + tender shoots) contributing above 60%. Biomass yield was comparable to that of other forage crops but had 
low crude protein. Seed yield averaged 1800 kg ha-1 with crude protein and oil content >20% and high levels of iron, 
zinc, and other mineral elements. Because of its anti-tick and anthelminthic characteristics, incorporating spider plant 
into pastures may be beneficial to small ruminants. Also, its seed is rich in protein, oil, and other mineral elements 
and has potential to be used in food and/or feed supplements. 
 
507 
Evaluation of Physical and Chemical Properties of Various Biochar-compost Mixtures. K. James*, L. Githinji, 
and H. Gao, Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806.  

Biochar is a valuable soil amendment that is made through a process called pyrolysis. Pyrolysis is the process 
of burning organic material at a high temperature, usually between 450-900°C, without the presence of oxygen. The 
result is a stable solid material rich in carbon content. Biochar has many benefits including but not limited to 
moderating soil acidity and increasing water retention and the number of beneficial soil microbes. All these qualities 
make biochar a great additive to almost any soil. In this study, mushroom compost was amended at different rates 
(0%, 10%, 25%, 50%, and 100% v/v) of biochar, and its physical and hydraulic properties analyzed. The results 
showed that the bulk density decreased with increased biochar amendment, while pH, porosity, and volumetric water 
content increased. These results suggest positive improvement of the physical and chemical properties of the compost 
with addition of biochar. 
 
508 
Evaluation of Sweet Potato Yield for 14 Varieties Grown in Petersburg, Virginia. N. Plummer*, L. Githinji, and 
H. Gao, Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806. 

Sweet potato growers in Virginia are in constant search of high yielding varieties in their bid to maximize 
their farm revenues. The Virginia Cooperative Extension program helps small acreage farmers to achieve this goal by 
providing research-based knowledge on vegetable production including sweet potatoes. This study was carried out at 
Virginia State University’s Organic Research and Demonstration site located at Randolph Farm in Petersburg, 
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Virginia, to determine the yield of 14 varieties of sweet potatoes. These were Beauregard, Bellevue, Bonita, Burgundy, 
Covington, Ginseng, Hayman, Murasaki, O’Henry, Orleans, Porto Rico, Purple, Stokes, and Vardaman. The 
experiment was laid out as a complete randomized design with three replicates. The sweet potato slips were 
transplanted on June 2, 2016 at a spacing of 12” within rows and 36” between rows, to attain a density of 26,000 slips 
per hectare. During the growing period, the beds were drip-irrigated twice a week with no addition of fertilizers or 
pesticides. The sweet potato roots were dug on September 8, 2016, which was approximately 100 days after 
transplanting. The roots were cured for 10 days, followed by grading and weighing. The total yield ranged from 9.4 
kg/ha for Hayman to 30.9 kg/ha for Covington, while the marketable yield was 7.7 kg/ha and 30.2 kg/ha, for Hayman 
and Covington, respectively. The conclusion from this study was that Covington variety would provide the growers 
with a higher revenue compared to the Hayman variety. 

 
509 
Biotechnological Reduction of Camphor Accumulation in Phyla dulcis. A. Johnson*, S. Woldesenbet, M. Gao, L. 
Carson, A. Weerasooriya, P. A. Y. Ampim, P. M. Johnson, Y. Jung, E. Duffus, J. Kirven, E. L. Williams, G. O. Osuji, 
Plant Systems Research Unit, College of Agriculture and Human Sciences, Prairie View A&M University, P.O. Box 
519; MS 2000, Prairie View, TX 77446-0519. 

The Central American medicinal plant Phyla dulcis contains sesquiterpene zero-calorie sweeteners which are 
1000 times sweeter than sucrose. Therefore the plant product could be useful in the dietary management of 
diabetes/obesity. But the Phyla extracts also contain camphor that imparts an undesirable taste to the extracts. Many 
technologies including hydro-distillation, supercritical fluid extraction, microbial degradation, and yeast bioreactor 
synthesis of the sweeteners have failed to minimize the camphor concentration. As an alternative biotechnology, the 
Phyla dulcis was treated with mineral salt solutions mixed according to their stoichiometric ratios. Stoichiometric 
mixes of mineral nutrients have been successful in doubling of crop nutritious constituents. Phyla dulcis stem cuttings 
were planted in field plots and treated with solutions of stoichiometric mixes of mineral salts known to double crop 
biomass and yield. Controls were treated with water. At maturity, P. dulcis shoots, flowers, and seeds were harvested, 
immediately frozen in liquid nitrogen. Phyla samples were extracted using Accelerated Solvent Extractor, and extracts 
were submitted to GC-Mass Spectrometry analysis. Phyla dulcis treated with KKPS-mineral salts combination 
decreased the camphor to 0.57 g per 100 g from the 1.24 g per 100 g in the untreated control.  Also NPKS-, and NPK-
mineral mixes decrease the camphor accumulation to 0.59 g, and 0.66 g respectively per 100 g of plant. The 46-53% 
decreases in the camphor accumulation is encouraging the organoleptic testing of the extracts as a possible beverage 
plant product for dietary management of diabetes/obesity.  
 
510 
Molecular Understanding of the Symbiotic Relationship between Rhizobium leguminosarum biovar Phasioli 
and Common Bean Under the Influence of Nitrogen Application. J. Jones*, Department of Agriculture and Natural 
Resources, Delaware State University, Dover, DE 19901; T.K. Jones, Molecular Genetics and EpiGenomics 
Laboratory, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901; K. 
Johnson, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901; V. 
Kalavacharla, Center for Integrated Biological and Environmental Research (CIBER), Department of Agriculture and 
Natural Resources, Delaware State University, Dover, DE, 19901; and K. Melmaiee, Department of Agriculture and 
Natural Resources, Delaware State University, Dover, DE 19901. 

Common bean (Phaseolus vulgaris) is an important food legume and a rich supply of dietary protein. 
Rhizobium species can inhabit leguminous plant roots and convert atmospheric nitrogen into a simplified form that 
plants will be able to absorb. However, common bean is known to have weak symbiotic associations, hence our goal 
was to understand differential expression of few genes responsible for nodulation in common bean. Experiments were 
conducted with a common bean genotype “Sierra”. The selected eleven genes (CYBC, ENOD40, RIP, CDC2, ERN, 
NF-YC757-734, NF-YC-784-805, CDC25, TC9603, EFI-α, TC10494) were amplified using genomics DNA. We 
inoculated a group of plants and provided a subset with N-containing nutrient solution and another with N-lacking 
nutrient solution, and plants in control group received no inoculum and nutrient solution. Reverse transcriptase PCR 
was performed to check the expression of these genes in the treatment and control plants using root tissue. The genes 
expressed differentially among the treatments; a higher expression was seen in the plants that were inoculated and 
given N-lacking nutrient solution and the low level of expression was observed in the control plants. The results from 
our experiment help us understand the suitable conditions, which promote healthy relationship between plants and the 
bacteria. In the long term, developing varieties, which can establish strong symbiotic associations, will need fewer 
inputs and that equals reduced pollution and fertilizer cost. 
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511 
Sorghum [Sorghum bicolor (L.) Moench] Response to Phosphorus Fertilizer. J. Hybner* and M. Kering, 
Agricultural Research Station, Virginia State University, Petersburg VA 23806. 

Sorghum (Sorghum bicolor) is a warm-season crop produced for grain, forage, and biofuel. Phosphorus (P) 
is a critical nutrient for plants and animals, and its deficiency in plants significantly affects growth and crop yield. 
While sorghum roots have the ability to sample a large soil volume for phosphorus, soils with inherently low fertility 
may need supplemental application to satisfy plant P demand. The objectives of this study were:  i) to determine the 
effect of P on the shoot and root biomass of three grain-type sorghums in potted experiments; and ii) to determine the 
effect of P fertilizer on seed and juice quality of field grown grain- and sweet-sorghums, respectively. Phosphorus 
increased shoot growth in all varieties in the greenhouse; however, there was little effect of P on root biomass. In both 
potted and field experiments, an increase in tissue P was observed with fertilizer application. In the field experiment, 
seed from the fertilized crop had higher levels of P and other macronutrient elements compared to the controls. Sugar 
composition in juice from the sweet sorghums did not differ with treatment, but P application resulted in higher sugar 
content. We conclude that P supplementation can improve plant growth and affect seed and juice quality in sorghums. 
 
512 
Forecasting Disease Incidence in Hops (Humulus lupulus):  Weather Monitoring and Data Mining. D. Jones*, 
College of Engineering and Technology; and L. K. Rutto, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

Weather plays a big role in the reproductive cycle and infectivity of both downy (Pseudoperonospora humuli) 
and powdery (Podosphaera macularis) mildew, the two most important diseases in hops. For example, sporulation in 
downy mildew occurs when nighttime temperatures are higher than 43oF and relative humidity is above 90%, while 
infectivity is favored by mild temperatures (60-70oC) and the presence of free moisture (rainfall). It has also been 
observed that leaf infection could occur at temperatures as low as 41oF if leaf wetness persists for more than 24hrs. 
Similarly, powdery mildew development is favored by mild temperatures (50-80oF), high nighttime humidity, and 
cloudy weather. Hop growers usually manage both diseases by planting resistant varieties and by combining periodic 
fungicide sprays with yard sanitation, judicious irrigation, and fertilizer management. Timing influences the efficacy 
of fungicide sprays, and weather monitoring is essential for forecasting disease outbreaks and designing spray 
programs. To test a pilot program for disease forecasting in hops, we installed weather stations at three Virginia 
locations: Petersburg (Chesterfield County), Madison (Madison County), and Machipongo (Northampton County) to 
measure ambient temperature, relative humidity, leaf wetness, and other parameters. Data analysis shows that all three 
Virginia locations had 5-10 days monthly (May-October) with 100% leaf wetness for more than 3hrs. Combined with 
relative humidity and temperature data, May/June and October/November were identified as periods when the risk for 
downy and powdery mildew infestation was highest.   
 
513 
Expression Analysis of Anthocyanin Pathway Genes in invitro Cultivated Cell Lines of Vitis rotundifolia cv 
Noble and the Implications for Pathway Regulation. V. Cupp1*, A. Diaz1, A. Ananga1,2, I. Alzakhawi1, V. Tsolova1.  
1Center for Viticulture and Small Fruit Research, College of Agriculture and Food Science, Florida A&M University, 
6505 Mahan Drive, Tallahassee Fl 32317, USA,  2Food Science Program, College of Agriculture and Food Sciences, 
Florida A&M University, Tallahassee, FL 32307, USA. 

Anthocyanins are ubiquitous plant pigments accumulated primarily in the epidermal layers of fruits, leaves 
and flower petals. Anthocyanin-producing plant cell suspension cultures are a currently favored model production 
system incorporating metabolic engineering, rapid scale-up of production and circumventing the seasonal growth of 
crop plants.  However, the level of anthocyanin production in these cell culture systems is commonly less than that 
obtained from the intact plant, requiring anthocyanin enhancement strategies to improve the commercial feasibility of 
this approach.  Attempts to enhance anthocyanin production by augmenting anthocyanin biosynthesis alone, including 
over-expression of biosynthetic enzymes chalcone synthase (CHS) and even RNAi-mediated silencing of competing 
pathway genes  without specific consideration for the post-biosynthetic limitations (anthocyanin transport and 
storage), have been largely unsuccessful in the development of a commercial bioprocess using horticultural species. 
Thus, a better understanding of the roles of anthocyanin post-biosynthetic pathways can only benefit any approach to 
increase anthocyanin accumulation. This study focuses on screening the expression pattern of seven genes of the 
anthocyanin biosynthetic pathway (phenylalanine ammonia lyase [PAL], chalcone synthase [CHS], chalcone 
isomerase [CHI], flavanone-3-hydroxylase [F3H], dihydroflavonol 4-reductase [DFR], leucoanthocyanidin dioxygen-
ase [LDOX], and UDP glucose-flavonoid 3-o-glucosyl transferase [UFGT]) genes in grape cell lines.  Expressions of 
the transcripts are monitored on a weekly basis for a period of 4 weeks.  Preliminary results indicate that the onset of 
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anthocyanin synthesis in grape cell lines coincides with a coordinated increase in expression of a number of genes in 
the anthocyanin biosynthetic pathway, suggesting the involvement of regulatory genes. 
 
514 
Economic Importance of Chestnut Trees In Forest Products by Utilizing Wood And Nuts to Enhance Economy. 
P. Gajjar *, U.Gohar, D. M. Kambiranda, S.M. Basha, R.V. Mula, J. Nayak+, Land Grant Program, Department of 
Plant Biotechnology, Center for Viticulture and Small Fruit Research, Florida A&M University, Tallahassee, FL 
32317 College of Agriculture and Food Science, Florida A&M University, Tallahassee, FL 32307. 

Fast growing Chinese X American F1 hybrids can start yielding as early as 2 – 3 years. Average farmer has 
5 to 10 acre of grove common with a five-year-old tree producing an average yield in excess of 100 lbs and can gross 
$3000-$5000 per acre. Chinese chestnut sells for $3.50 to $6.00/ lbs. The focus of the project was to screen F1 hybrids 
for quality planting material and perform biochemical analysis to evaluate the nutrient composition of the chestnut 
hybrids. In general, the chestnuts are low in fat, high in dietary fiber, vitamin C, complex carbohydrates, and protein 
content.  From the data, we found that cultivar Luvall’s Monster gave the highest yield of 7.1 lbs/tree with more 
fruiting shoots, and shoot length.  AU Super trees tend to have tallest among all cultivars. Biochemical data revealed 
higher protein content in Luvall’s monster cultivar, higher phenolic and flavonoid content followed by the cultivars 
Eaton and Hong Kong. Higher sugar content was observed in cultivars Peach and Eaton. So, the data indicated that 
chestnut cultivars (Eaton, Peach and Shing) with medium range yields have higher phenolic, flavonoid and sugar 
content compared to the high yielding chestnut cultivar (Luvall’s monster). Our study provides preliminary yield and 
biochemical data for the selection of chestnut cultivars suitable for propagation as planting material and for further 
crop-improvement through plant-breeding.  
 
515 
Analysis of Protein and Oil Contents in Edamame and Mature Soybeans. R. Tyler*, H. Berry, R. Bowen, L. K. 
Rutto, S. Ren, and G-L. Jiang, Agricultural Research Station, Virginia State University, Petersburg, VA 23806.  

Soybean (Glycine max) is a major crop grown worldwide for production of vegetable oil for human 
consumption and plant protein meal for animal feed. Edamame, as a specialty soybean, is harvested at the green-pod 
(R6) stage and sold as a specialty/niche vegetable crop. However, edamame has a very short harvest window and is 
thus vulnerable to crop loss if harvest cannot be completed in time. Dual-purpose specialty soybeans could minimize 
the potential loss associated with failure to harvest the crop as edamame. Characterization of important traits like 
protein and oil content in fresh (edamame) and dry seed is a first and crucial step in the development of dual-purpose 
specialty soybean varieties. We analyzed fresh and mature soybean seed from yield trials conducted by the Virginia 
State University (VSU) soybean breeding program at the VSU Randolph Research Farm in 2015 and 2016. Protein 
and oil content were determined using a NIR analyzer. Preliminary results indicate that significant variations in protein 
and oil content exist among different breeding lines. To a degree, a negative correlation was observed between protein 
and oil content, but positive correlations were observed in some lines between fresh and mature seed protein and oil 
content. Our ultimate objective is to develop dual-purpose specialty soybeans with desirable levels of protein and oil. 
 
516 
 Identification and Comparison of the Spotted Wing Drosophila, Drosophila suzukii and the African Fig Fly, 
Zaprionus indianus (Diptera: Drosophilidae), two Invasive Insect Pests of Fruits in North Florida. S. James*, D. 
Harmon, T. Gordon and M. Haseeb, Center for Biological Control, College of Agriculture and Food Sciences, Florida 
A&M University, Tallahassee, FL 32307. 
 The Spotted Wing Drosophila (SWD), Drosophila suzukii and the African Fig Fly (AFF), Zaprionus indianus 
are both invasive insect pests of thin-skinned fruits. Infested blueberries were collected at Florida A&M University. 
Collections were made for a period of four weeks and observations were carried out for up to six weeks. Both species 
emerged from the infested blueberries under laboratory conditions. Generally, Z. indianus is considered a secondary 
pest of blueberries, however, D. suzukii is a primary pest. The D. suzkii lays its eggs in fresh thin-skinned fruits and 
on emergence larvae cause economical damage. Whereas, the Z. indianus lays its eggs in damaged thin-skinned fruits. 
Out of the two species, the Z. indianus was found to be most common in damaged fruits, whereas the D. suzukii was 
most common in fresh fruits. Males of D. suzukii are light yellow or brown with red eyes and have single dark spot 
on the leading edge of their forewings near the tips. Male are usually smaller than female flies. Female of D. suzukii 
are light yellow or brown flies with red eyes and clear forewings. Z. indianus is identified by its overall yellowish (not 
brown) thorax and abdomen, and by the narrow silver bands bordered by black bands across the head, thorax and 
scutellum. The black bands do not widen on the scutellum. To further confirm the identification of the D. suzukii and 
the Z. indianus molecular work was also conducted and gel electrophoresis experiments were performed.  
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517 
Response of Millet (Panicum sp.) to Potassium and Manganese Fertilization. T. Williams* and M. Kering, 
Agricultural Research Station, Virginia State University, Petersburg VA 23806. 
 Millet is an important grain and summer forage crop whose photosynthetic mechanism follows the C4 
pathway. Unlike sorghum, millet seed has less anti-nutrient factors and is a better choice for the formulation of small 
ruminant, poultry, hog, and swine feed. Residual material from harvested seed could be hayed and used as feed to 
satisfy maintenance energy needs in adult dry animals. The quality of seed used as feed in these animal production 
systems may vary and could be dependent on both macro- and micronutrient fertilizer management strategies during 
production. The objectives of the study were to determine the effect of potassium (K) and manganese (Mn) fertilizer 
on:  i) grain yield and quality; and ii) forage quality of residual stalks. Two varieties of millet, Pearl millet (Panicum 
miliaceum-Tifgrain102) and Browntop (Pennisetum glaucum), were used. Fertilizer rates used were 0, 40, 80, or 120 
kg K ha-1 and 0, 10, and 25 kg Mn ha-1. Though insignificant, there was an increase in grain yield, seed oil, and seed 
protein content with increasing levels of K and Mn. Browntop seed had higher protein, P, S, Ca, Mn, Fe, Zn, and Cu 
than Pearl millet. The quality of residual forage was found to be high enough to meet the maintenance needs of dry 
animals. 
 
518 
Genetics and Mapping for Rooting Ability of Shoot Cuttings Using Tomato as Model. P. Wilson*, M. Turner, 
and S. Ren, Agricultural Research Station, Virginia State University, Petersburg, VA 23806. 

Rooting shoot/stem cuttings is among the common methods for mass propagation, especially in commercial 
forestry and ornamental horticulture. One of the main challenges facing this method of plant propagation is the rooting 
ability of cuttings, and plant hormones play an important role in rooting techniques currently in use. However, the 
genetics of rooting ability are not yet elucidated. Understanding the genetics and identifying the mechanisms behind 
rooting ability will aid the development of alternative and efficient propagation approaches for forestry and ornamental 
horticulture. Through our wild tomato bioenergy project, we discovered that rooting occurred readily in cherry tomato 
(Solanum lycopersicum) cuttings, while wild tomato (S. pennellii) cuttings did not root at all during a three-week 
experimentation period. Based on this finding, we are currently studying the genetics and identifying genome locations 
for the designated trait using tomato as a model. A cross between S. pennellii and cherry tomato was made and a F2 
segregating population generated. A hundred and forty (140) F2 individuals were evaluated for rooting ability. Out of 
these, 102 individual F2s showed easy rooting while 38 failed to produce roots. These results clearly indicated that 
rooting ability in tomato cuttings is controlled by a single gene with the “easy-rooting” phenotype being dominant. 
Primer sets, evenly distributed on the tomato genome, were designed, and DNA polymorphisms between parental 
lines were screened. Genomic DNAs were isolated from all F2 individual plants, and determination of genome 
localization of this dominant gene is currently under investigation using PCR-based genotyping. 
 
519 
Decomposition of Plant Carbon and Production of Organic Acids in Five Upland and Wetland Sites on the 
PVAMU Campus. S. Tharani* and R.W. Griffin, Cooperative Agricultural Research Center, Prairie View A&M 
University, Prairie View, TX 77446. 

This research project quantified the effects of decomposition of plant carbon and associated production of 
organic acids in five selected upland and wetland sites on the PVAMU campus. Measurements included: 1) Electrical 
conductivity (EC); 2) Oxidation-Reduction Potential (ORP or Eh); and 3) pH. The samples were flooded with 
deionized water and allowed to decompose for 28-day period with samples being extracted at selected intervals. After 
selection of the sites in the office using Google Maps, the coordinates were recorded. Field sampling began with 
Upland and Wetland Sites 1 with three plants being collected that were representative of plants growing at each site. 
The plants were cut, folded, and placed in Whirl Pak bags and, after transport to the lab; the samples were placed in a 
refrigerator at 5 oC for storage until further processing. The null hypothesis for the research project was that the plants 
in the Upland sites would have a higher Eh (more oxidized), lower EC (correlated with lower salt concentration), and 
higher pH (correlated with lower acidity levels). The monitoring results indicated that the lowest pH values were 
obtained in the wetlands and the highest pH in the uplands. Whereas, the highest EC values occurred in the wetlands 
and lowest EC were in the uplands. During the analysis of the results, we noted that the production of organic acids 
occurred in the uplands, which indicated that the upland plants were most suitable for the decomposition of the plant 
carbon and the production of organic acids. 
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520 
Strawberries: Innovative Approaches in Developing Disease Resistant Varieties. B. Bougouneau*, Department 
of Human Ecology, Delaware State University, Dover, DE 19901; A. Biswas and K. Melmaiee, Department of 
Agriculture and Natural Resources, Delaware State University, Dover, DE 19901.  

Strawberries are fruit plants belonging to the genus fragaria of the Rosaceae family.  Fruits are enlarged 
fleshy receptacles bearing achenes on their exterior. Depending on the plant growth habit, strawberries can be 
considered as determinate or indeterminate type. Strawberries are rich in Vitamin C, Omega-3 fatty acids, dietary 
fiber, antioxidants, and anti-inflammatory phytonutrients. Studies have shown that strawberry phytonutrients provide 
cardiovascular benefits, such as decreasing oxidation of fats in the cell membranes and lowering cholesterol levels. In 
recent years, there has been a ravenous fungal disease that has plagued many strawberry farms, leaving a gray coat on 
fruits in its wake. Gray mold is a major fruit rot disease caused by the fungus Botrytis Cinerea. Botrytis first appears 
as a white growth but soon darkens to a gray color. In a greenhouse environment, Botrytis spreads to other near by 
plants by releasing its spores. Signs of infection first appear as small brown lesions, often under the calyx and then 
spreads to other plant parts.  Here at Delaware State University, one of our objectives is to develop resistant varieties 
to Botryis and any other fruit rot diseases. Since strawberry research is new at DSU, we are currently acquiring 
germplasms to screen for diseases-resistant properties, and observe their yield production in the Delaware region.  Our 
experiments can help us select varieties that can strive and be resistant to deadly fruit diseases in the Delaware region.   
 
521 
Soil Management and Cropping Practices to Improve Soil Quality. A. A. Cinque*, Undergraduate Research 
Scholar; M.L. McGraw, Research Associate and C. W. Raczkowski, Associate Professor, Department of Natural 
Resources and Environmental Design, North Carolina Agricultural and Technical State University, Greensboro, NC 
27411.  

Intensive conventional tillage for crop production in the southeastern Piedmont region of the U.S. has resulted 
in losses of soil organic matter and soil degradation. Agricultural practices aimed at minimizing tillage, reducing 
erosion and increasing organic matter will improve soil physical, chemical, and biological properties, thus augmenting 
soil quality. An experiment designed to evaluate the influence of conservation tillage and cover crops on soil quality 
in small-scale urban and rural vegetable farms was conducted to evaluate changes in soil quality. The experiments 
were designed to determine if small-scale urban and rural vegetable production systems that incorporate winter, 
summer, or combined winter-summer cover crops with reduced tillage into their rotation increase overall soil quality, 
when compared to a conventional growing system. Individual soil quality parameters, including aggregate stability, 
bulk density, field capacity, infiltration, cation exchange capacity, C:N ratio, potential mineralizable nitrogen, total 
nitrogen,  total carbon, labile carbon, microbial biomass, soil respiration, and qCO2, were measured after three years 
of consecutive agricultural management. Indices were developed for each parameter based on previous experiments 
conducted in the same field for a twelve-year period, and used to determine an overall soil-quality index. 
 
522 
Epigenetic Modifications Induced During Different Levels of Drought Stress in Common Bean. (Phaseolus 
vulgaris L.). M. Brown*, M. Subramani, Molecular Genetics and Epigenomics Laboratory, Department of Molecular 
Genetics and Epigenomics Laboratory, Department of Agriculture and Natural Resources, Delaware State University, 
Dover, Delaware, 19901; and Center for Integrated Biological and Environmental Research (CIBER), Delaware State 
University, Dover, Delaware, 19901.  

Common bean (Phaseolus vulgaris L.) is the second most vital legume crop globally and contributes to the 
national economy as both a food item and an export commodity. The crop yield is often threatened by the drought 
stress linked with climate change and is a major constraint faced by farmers around the world. The ability of the plants 
to cope with drought stress relies on drought tolerance strategies, which include changes in growth, crop yield, cellular 
metabolism, variations in patterns of gene expression and histone modification.  Recently, increasing evidence has 
shown that adaptive mechanisms of plants to environmental stress can be mediated through epigenetic modifications. 
Epigenetic modification such as histone modifications can vary across individuals or populations of same species. 
These epigenetic variations help individuals to cope with the environmental stress either for short or long term. The 
purpose of this study is to investigate the epigenetic variations in common bean under drought stress. Different levels 
of water stress will be experimented: 35% (severe), 50% (moderate stress), 75% (mild stress), 100% (control) and 
combination of all the stress. Leaves will be collected every five days for the ChIP-PCR with specific antibodies to 
chromatin marks. In addition, growth and physiological responses such as leaf relative water content, plant height and 
leaf area will be examined.  
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523 
Effects of Fertilizer Treatments on Nutrient Elements, Total Polyphenol and Antioxidant Contents of Hibiscus 
Sabdariffa leaves. S. L. Chin*, Y. Qi, V. A. Ferchaud, R. Payne, J. F. Henson, and K. L. Chin, Southern University 
Agricultural Research and Extension Center, Baton Rouge, LA 70813. 

Although calyces of roselle hibiscus (Hibiscus Sabdariffa) have been extensively studied, very little research 
focus has been placed on its leaves, which have been widely consumed as a source of food by various ethnic groups.  
This research was conducted to (i) evaluate effects of fertilizer treatments on nutrient elements of Senegal-origin 
roselle hibiscus leaves, (ii) quantify nutrient distribution in leaves located at the top and lower portions of 12-inch 
shoots and (iii) determine total polyphenol and antioxidant contents of the leaves as affected by fertilizer treatments.  
Dried leaves were prepared according to laboratory procedure established by the LSU Plant and Soil Analysis 
Laboratory and analyzed using ICP. Results indicated that as compared to control, 4-2-2 (N-P-K) organic fertilizer 
applied at planting time at 223g/meter planting row significantly enhanced leaf contents of N, P, K, Ca, Mg, S, Mn, 
and Zn; pelletized organic 8-5-5 (N-P-K) fertilizer applied at rates of 74, 149, and 223g/meter planting row all 
enhanced N, P, K, Mn and Zn contents; and application of inorganic 13-13-13 (N-P-K) fertilizer at 149g/meter also 
enhanced N, P, Ca, Mg, S, Fe, Mn, and Zn contents.  There were no significant differences in nutrient contents between 
the top and the lower portions of the shoot except P and K showing higher levels in top leaves. Furthermore, all 
fertilizer treatments had no significant effects on total polyphenol and antioxidant contents of the leaves.  It was 
apparent that fertilizer treatments may influence the nutrient elemental concentration of the leaves but not their 
antioxidant activities.  
 
524 
Beneficial Insects Found in Native Perennial and Pasture Border Rows of Blackberry Plantings.  M. Bashyal*, 
K. L. Friley,  J. D. Sedlacek, E. K. Slusher, and S. Govindasamy,  Land Grant Program, Kentucky State University, 
Frankfort, KY 40601. 

Studies suggest that native perennials planted near crops can increase predator and parasitoid populations. 
Flowers provide nectar and pollen to beneficial insects when prey is not abundant. Grasses provide microclimates and 
moderate temperatures which give shelter for these beneficial insects. The objective of this research was to identify 
and quantify beneficial insects in native perennial and pasture strips bordering blackberry plantings. This research was 
conducted at Kentucky State University's Harold R. Benson Research and Demonstration Farm in Franklin County, 
Kentucky. Sixteen native Kentucky plant species were used in this study. They were big bluestem (Andropogon 
gerardii), thimbleweed (Anemone virginiana), New England aster (Aster novae-anglica), side-oats grama (Bouteloua 
curtipendula), purple coneflower (Echinacea purpurea), gray-headed coneflower (Ratibida pinnata), rattlesnake 
master (Erygium yuccifolium), common boneset (Eupatorium perfoliatum), blue lobelia (Lobelia siphilitica), bee balm 
(Monarda fistulosa), switchgrass (Panicum virgatum), foxglove beardtongue (Penstemon digitalis), hairy beardtongue 
(Penstemon hirsutus), slender mountain mint (Pycantheum tennuifolium), little bluestem (Schizacharium scoparium), 
and prairie dropseed (Sporobolus heterolepis). The other four blackberry plots were bordered by pasture, which 
contained a mixture of grasses, clover and broad leaf weeds. Four sticky traps, 15 cm X 15 cm were placed equidistant 
from one another and the edges in each border row. Traps were collected and reset weekly. Traps were brought to the 
laboratory for identification and quantification. Lady beetles, big eyed bugs, minute pirate bugs, green and brown 
lacewings, and syrphid flies were captured. Differences among the populations of beneficials will be discussed within 
the context of the two habitats. 
 
525 
Down-regulation of Hydroxycinnamoyl CoA: Shikimate Hydroxycinnamoyl Transferase, Cinnamoyl CoA 
Reductase, and Cinnamyl Alcohol Dehydrogenase Leads to Lignin Reduction in Rice (Oryza sativa L. ssp. 
Japonica cv. Nipponbare). S. K. Ponniah, Z. Shang, B. P. Bhatta*, M. Manoharan, Department of Agriculture, 
University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; and V. Srivastava, Department of Crop, Soil & 
Environmental Science, University of Arkansas, Fayetteville, AR 72701.  

Rice straw is one of the largest biomass in the world that can potentially be exploited for biofuel. Currently, 
rice straw is left over in the field or is burned, which may undermine ecosystem and harm human health. Nevertheless, 
the association of lignin with cellulose and hemicellulose has hindered the efficient utilization of rice straw for 
cellulosic biofuel. The objective of this study was, therefore, to down-regulate genes involved in lignin biosynthesis 
pathway, such as hydroxycinnamoyl CoA: shikimate hydroxycinnamoyl transferase (HCT), cinnamoyl CoA reductase 
(CCR), and cinnamyl alcohol dehydrogenase (CAD) through “terminator-less” constructs to reduce lignin in 
transgenic rice. Real-time qPCR analyses of the selected T1 transgenic rice plants indicated at least 36-87% transcript 
reduction in HCT lines, 75-94% in CCR lines, and 10-85% in CAD lines. Of the nine down-regulated lines (three 
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lines from each genes) analyzed for lignin, total lignin content was significantly reduced in seven (HCT-4, HCT-7, 
CAD-1, CAD-7, CCR-3, CCR-7, and CCR-12) with lignin reduction ranging from 4.6% to 10.8%. The results from 
this study indicated that truncated gene fragments lacking transcription termination sequence can be used for down-
regulation of lignin genes in rice, and the rice straw from these transgenic lines may be used as feedstock for cellulosic 
biofuel.  
 
526 
Pyramiding of Three Down-Regulated Genes Involved in Lignin Biosynthesis of Rice (Oryza sativa spp. japonica 
cv. Nipponbare). B. Poudel*, S. K. Ponniah and M. Manoharan, Department of Agriculture, University of Arkansas 
at Pine Bluff, Pine Bluff, AR 71601. 

Rice straw is the most abundant agricultural residue worldwide. It is left either unused or destroyed by 
burning which leads to an increase in greenhouse gases in atmosphere. Instead, it can be utilized to produce 
lignocellulosic biofuel. However, the conversion of cellulose and hemicellulose in rice straw into ethanol is obstructed 
as lignin physically impedes the enzymatic deconstruction during biomass conversion. Thus, genes involved in lignin 
biosynthesis, hydroxycinnamoyl CoA: shikimate hydroxycinnamoyl transferase (HCT), cinnamoyl CoA reductase 
(CCR) and cinnamyl alcohol dehydrogenase (CAD) were initially down-regulated independently through a binary 
vector without termination sequence to decrease lignin content in rice.  In the present study, pyramiding of these three 
down-regulated genes was carried out to reduce lignin content in rice. Seeds of transgenic plants were germinated on 
MS medium containing 200mg/L geneticin (G418) for selection. The selected resistant plants were grown in growth 
chamber. The transgenic nature of the resistant plants was confirmed by PCR. These plants are crossed with each other 
to stack down-regulated genes. The stacked plants will be tested for HCT, CAD and CCR down-regulation by qPCR 
and lignin content by Pyrolysis-Molecular Beam Mass Spectrometry. 
 
527 
Identification and validation of microbial community involved in watermelon fruit development. B. Ghimire*, 
A. Brown, T. Saminathan, P. Nimmakayala, and U. K. Reddy, Department of Biology, Gus R. Douglass Institute, 
West Virginia State University, Institute, WV 25112-1000, USA. 

Watermelon (Citrullus lanatus) is a vegetable crop and belongs to Cucurbitaceae family. In plants, the 
microorganisms form a distinct community in the rhizosphere, the endosphere and the phyllosphere. Many of them 
are neutral or mutual, providing beneficial roles in plant growth and development. Metagenomics approach, the study 
of whole genome transcription and transcription regulation, directly from the samples collected from environment 
helps to reveal this hidden diversity of microbial life. In this study, microbial RNA and DNA were isolated from 
different watermelon cultivars fruit flesh, to analyze microbial community and species complexity, to analyze gene 
expression and to validate gene expression by quantitative PCR. The 16S ribosomal RNA (16S rRNA) and 
transcriptome analyses using next generation sequencing (NGS) revealed microbial population and its significance. A 
wide variety of microbial phyla was found in all samples. Proteobacteria was the most abundant phyla in all samples, 
followed by Ascomycota, Basidiomycota and the arbuscular mycorrhizal Glomerulomycota. Bacterial phyla, 
Firmicutes and Actinobacteria were abundant. The photosynthetic bacterium Cyanobacteria, obligate intracellular 
pathogen Chlamydiae and unclassified viruses were recorded in minor abundance. A total of 71,588 genes were 
observed in this study, among them 8110 genes (11.32%) are related to carbohydrate metabolism, 5517 genes (7.7%) 
are related to metabolism of amino acids, 4801 genes (6.7%) related to signal transduction and the rest of genes 
distributed for other functions such as cellular processes, environmental and genetic information processing, human 
disease, metabolism and organismal system. These genes might serve as reservoir of additional gene source in hosts. 
 
528 
Trichome Diversity and Morpho-histology of Paulownia elongata Leaves and Flower Buds. K. Lipsey*, B.N. 
Vaidya, and N. Joshee, Department of Plant Science/ Graduate Program in Biotechnology, Fort Valley State 
University, Fort Valley, GA 31030.  

Paulownia elongata is known for being a fast growing tree that can be harvested in short rotation, thus a 
potential bioenergy crop. Trichomes are important as they serve plants in protection, absorption of heat or moisture, 
and they produce secondary metabolites. Glandular trichomes contribute to the secretory function, whereas non-
glandular trichomes perform as a barrier to prevent insects from biting or piercing the leaf. This research focused on 
trying to determine the morphology and possible function(s) of the different kinds of trichomes present on abaxial and 
adaxial leaf surfaces, as well as the epidermal layer of the flowering buds of P. elongata. Paulownia trichomes were 
studied for their biological activity due to secondary metabolites, as well as their impact on certain stress factors. 
Clearing methods were optimized to understand trichome morphology, and detailed structures were observed using 
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Scanning Electron Microscopy. Histological stains (Safranin, Sudan Black B, Lugol’s solution) were employed to 
understand the distribution of various chemicals in paraffin sections. As trichomes have been linked to playing a role 
during adverse stress conditions and detoxification, glutathione metabolism has been studied using fluorescent dye 
(monochlorobimane or monobromobimane and mercury orange). Chemical composition of secretory cells was further 
demonstrated using fluorescent microscopy. We present our research findings on the development of branched, 
glandular, peltate, and dendritic trichomes during juvenile to mature stages in leaf and flower buds to predict the 
purpose of these hairs-like structures.  
 
529 
Relative Abundance of Parasitic Hymenoptera in Native Perennial and Pasture Border Strips Bordering 
Blackberries in Franklin County, Kentucky. E. K. Slusher*, J. D. Sedlacek, K. L.  Friley, and M. Bashyal,  Land 
Grant Program, Kentucky State University, Frankfort, KY 40601. 

Increased use of land for agricultural purposes has led to environmental degradation resulting in a loss of 
habitat for wildlife including beneficial insects. Loss of habitat and associated resources has a significant negative 
effect on beneficial insects such as parasitic hymenoptera. Reduced populations of beneficial insects can lead to 
increased crop damage and losses from pest insects. Native flowering plants and grasses planted around or near crops 
can provide habitat and food in the form of pollen and nectar for these insects. This study examined diversity and 
abundance of parasitic hymenoptera in response to the presence of native perennial plants or pasture border rows. 
Parasitic hymenoptera were trapped in these border rows at the Kentucky State University Harold R. Benson Research 
and Demonstration Farm in Franklin County, Kentucky. The sixteen border rows were 25m x 2m and contained either 
native perennial plants or pasture. Border rows were located along each length side of eight 25m x 12m plots 
containing two 22m rows of ‘Prime ARK Traveler’ blackberries. Parasitoids were captured on 15 x15 yellow sticky 
traps that were placed in the border rows. Traps were examined using a binocular dissecting microscope in order to 
identify and quantify members of parasitoid families. Families identified in the border rows included Ichneumonidae, 
Braconidae, Scelionidae, Trichogrammatidae, Mymaridae, Aphelinidae, and Figitidae.  Approximately twice as many 
parasitoids were trapped in the native perennial border rows compared to the pasture rows. Results will be discussed 
within the context of the differences between the two habitats.  
 
530 
Aronia mitschurinii Cultural Management and Processing Study Supported by Phytochemical Analysis. A. 
Egwuagu*, D. Nwaeze, C. Rhoades, Department of Natural Sciences, University of Maryland Eastern Shore, Princess 
Anne, MD 21853; A. G. Ristvey, University of Maryland Extension, Wye Research & Education Center, P.O. Box 
169, Queenstown, MD  21658-0169; and V. V. Volkis, Department of Natural Sciences, University of Maryland 
Eastern Shore, Princess Anne, MD 21853. 

Aronia mitchurinii is a species of berry native to the north-eastern U.S. and naturalized in Eastern Europe. 
Studies have reported high content of flavonoids, polyphenols, anthocyanin and other phenolic antioxidants in Aronia. 
All our samples are grown in controlled facility and variety of conditions. Nitrogen treatment, moisture, organic vs. 
conventional growing will be examined for the effect on antioxidant capacity and composition of extracts. Much is 
known about antioxidant content in Aronia juice samples, but little is known about the antioxidant yield of the pulp. 
The pulp is rendered inedible by conventional means, due to its bitter taste. However, considering recent applications 
of aronia as a food supplement, agricultural additive, electrolyte for fuel cells and others, use of pulp now has high 
potential to increase the value of berries and farmers’ income. Higher temperatures have three major effects on 
antioxidants; isomerization, decomposition or loss of water. Here we present the data for Aronia antioxidant content 
as a function of the variation and time exposed to these temperatures. We also analyze ethanol/water extracts obtained 
from the pulp and we determine the thermal process that would avoid significant decomposition of antioxidants in 
Aronia.  
 
531 
Biology of Thalassa montezumae (Coleoptera: Cocinellidae) a Predaceous Beetle of the Invasive Soft Scale 
Phalacrococcus howertoni (Hemiptera: Coccidae) in South Florida.  
N. Francis*, L. Kanga, M. Haseeb, Center for Biological Control, College of Agriculture and Food Sciences, Florida 
A&M University, Tallahassee, FL 32307; and C. Mannion, Tropical Research and Education Center, University of 
Florida, Homestead, FL 33031. 

A new species of soft scale, Phalacrococcus howertoni (Hemiptera: Coccidae), was first reported in South 
Florida in 2008. Phalacrococcus howertoni is problematic on croton plants in production and in the landscape, and 
has also been reported on approximately 100 host plants. Due to its polyphagous nature and high reproduction, it is 
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potentially a serious pest of numerous tropical and subtropical ornamentals, fruit plants and environmentally important 
mangroves. In this study a predatory beetle, Thalassa montezumae (Coleoptera: Coccinellidae) was identified feeding 
on the P. howertoni. Laboratory studies were conducted to determine the life cycle, longevity, survival rate, and 
fecundity of Thalassa montezumae. The life cycle is holometabolous with four larval instars, a prepupal/pupal stage, 
and adults. The egg, each larval instar, pupa, and male and female adults are described and illustrated. Adult females 
are larger than males with a mean length (± SE) of 4.79 ± 0.08 mm and width of 4.60 ± 0.09 mm. Average 
developmental time from egg to adult was 34 days and the survival rate from egg to adult was 72.9%. Lifetime 
fecundity was 306.11 ± 6.70 eggs per female with average oviposition days of 17.92 ± 1.79. Adult female beetles 
continued to feed after the end of the oviposition period.  These findings provide useful insights about the biology of 
this predatory beetle which will aid in future studies, rearing and releasing as a biological control agent of P. howertoni. 
 
532 
Phylogenetic Analysis of Drosophila suzukii (Diptera: Drosophilidae) from the United States and its Native 
Ranges in the Southeast Asia. A. Parkins*, D. Harmon, M. Haseeb, and L.H.B. Kanga , Center for Biological 
Control, College of Agriculture and Food Sciences (CAFS), Florida A&M University (FAMU), Tallahassee, FL 
32307; and A. Ananga, Center for Viticulture and Small Fruits Research, CAFS, FAMU, Tallahassee, FL 32317. 
 The Spotted Wing Drosophila (SWD), Drosophila suzukii (Diptera: Drosophilidae) is a serious invasive pests 
of thin-skinned fruits (blueberries, blackberries, raspberries, and strawberries) in Florida and throughout the United 
States. The pest is considered to be native to Japan, South Korea, and China, however, exact origin of the species is 
not known. No suitable native biological control agents are available in the United States to control it. The pest causes 
more than 15 million losses to blueberries alone in Florida every year. The current study is being conducted to know 
the exact origin of the species which will lead us toward exploring its classical biological control agents in its native 
ranges. We have conducted phylogenetic analysis of D. suzukii’s specimens procured from Washington State, 
California, Florida, Georgia, China and Japan. Also, proper identification based on the molecular techniques (DNA 
barcoding and PCR methods) for the four populations from the United States and two from China and Japan was 
confirmed. PCR was conducted using the barcoding primers LCO-1490 (GGTCAACAAATCATAAAGATATTGG) 
and HCO-2198 (TAAACTTCAGGGTGACCAAAAAATCA). This method can be performed at different stages, but 
for this study only the adult flies were used. Phylogenetic analysis of the SWD showed no variations in the genetic 
materials from China and United States populations. Further study on the specimens from Japan is being conducted 
to see if any variations exist.  
 
533 
White Oak Plantation Stand Growth Assessment in Central Missouri and Its Comparison to the USDA FVS 
Model. A. Poudel*, and A. Sharma, Department of Agriculture and Environmental Sciences, Lincoln University of 
Missouri, Jefferson City, MO 65101.  

In this study we assessed growth of a white oak (Quercus alba) plantation stand at 25 years and compared it 
with plantation stand simulated using the USDA Forest Vegetation Simulator (FVS) model. In 1991, white oak 
plantation was established at the density of 1089 seedlings/ac at the Lincoln University research farm in central 
Missouri. After 25 years, we measured stand density, basal area, and quadratic mean diameter (QMD) to be 910 
trees/ac, 113.6 ft2/ac, and 4.78 in, respectively. We also simulated a white oak plantation stand with density of 1089 
seedlings/ac using the FVS model. The model simulation outputs, at 25 years, resulted in stand density, basal area, 
and quadratic mean diameter (QMD) of 1029 trees/ac, 77.4 ft2/ac, and 3.71 in, respectively. The FVS model tends to 
underestimate mortality as well as basal area and QMD for white oak plantations in central Missouri.   
 
534 
Investigating Sustainable Production Practices on the Growth and Development of Ethnic Crops Grown on the 
Delmarva Peninsula. N.M. Burton* and C.P. Cotton, Department of Agriculture, Food and Resource Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853. 

Demographics on the Delmarva Peninsula are becoming more diverse; hence, the need for small farmers to 
capitalize on this trend and diversify crop offerings. The goal of this project is to provide research-based production 
practices for high-yielding ethnic crops that can be grown on Delmarva. Four studies were conducted, at two separate 
locations on the UMES research farm, to examine yield of Brassica rapa cv. Bosai Chinensis (bok choy) and 
Amaranthus viridis Linn (callaloo), using sustainable production practices. Two varieties of bok choy were planted, 
using complete randomized design, six treatments (1) Control (20:20:20), (2) Vermicompost Tea and Fish Emulsion 
(VCT+FE), (3) Poultry Litter Leachate (PLL), (4) Control + Azospirillium (Azo), (5) VCT+FE+Azo, and (6) 
PLL+Azo), with four replications. Two fertilizer regimes, biofertilizers and sustainable fertilizers, were used for 
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callaloo production using complete randomized design, three treatments with four replications. Biofertilizer treatments 
included (1) control, (2) Azo, and (3) Endo/Ecto Mycorrhizae, and sustainable fertilizer treatments included (1) 
control, (2) VCT+FE, and (3) PLL. Bok choy was harvested at the mature stage, while callaloo was harvested eleven 
consecutive weeks. There was no significant difference between the control and treatments for each study, which 
indicates that either treatment can be used to produce a quality yield. At both locations, the yield of the Azo treatment, 
for the callaloo biofertilizer study, and the yield of the PLL treatment, for the callaloo sustainable fertilizer study, was 
higher than the other treatments.  The higher yields varied among treatments and locations for the bok choy studies.  
 
535 
Carbon Dioxide and Light Response Curves for Four Cultivars of Switchgrass on Flood-Prone Marginal Lands 
in Central Missouri. A. Sharma, and S. Shrestha*, M.R. Bayan, Department of Agriculture and Environmental 
Sciences, Lincoln University of Missouri, Jefferson City, MO 65101.  

Switchgrass (Panicum virgatum) is an important bioenergy crop. We established four replicates of four 
switchgrass cultivars (namely, Blackwell, Cave-in-Rock, Kanlow, and Pathfinder) at seed rate of 6.7 kg/ha in 2011 
on flood prone Inceptisols and Alfisols sites in central Missouri and studied its growth and yield over multiple years.  
Over next 4 years (2012-15), the yield for switchgrass averaged 5.5, 5.2, 4.6, and 2.7 tonnes/ha for Kanlow, Cave-in-
Rock, Blackwell and Pathfinder, respectively. From 5th year onwards, we also started studying the effects of varying 
carbon dioxide concentration (200-800 ppm) and light intensities (0-2000 micro mol m2 s-1) on the in-situ 
photosynthetic rates of the four cultivars. Based on four years of yield data and the response curves of the switchgrass 
cultivars, the most suitable cultivar appears to be Kanlow but Cave-in-Rock can also do well in central Missouri 
marginal lands. In this presentation, we will discuss the growth and yield patterns of switchgrass cultivars with 
particular emphasis on responses of these cultivars to the varying carbon dioxide and light levels.   
 
536 
Engineering Isoflavone Biosynthetic Genes in Rice (Oryza sativa L.) for Resistance Against Blast (Magnoporthe 
oryzae). S. Pokhrel, S. K. Ponniah, K. Shrestha*, and M. Manoharan, Department of Agriculture, University of 
Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

Isoflavones are a group of plant secondary metabolites mainly synthesized in legumes and are known for 
their role in human health and plant disease resistance. Isofalvones especially genistein acts as precursors for the 
production of antimicrobial compounds which may induce broad spectrum resistance. The objective of this study was 
to express isoflavone biosynthetic genes in rice for blast resistance. Chalcone synthase (CHS) and isoflavones synthase 
(IFS) genes from soybean and transcriptional factors C1 and R from maize (CRC) were cloned into plant expression 
vectors. Plant transformation was carried out by using ten days old scutellum-derived calli cultured on N6D medium 
containing 2.0mg/L 2,4-D. Calli were infected with Agrobacterium tumefaciens strain EHA 105 harboring plant 
expression vector with desired genes. Putative transgenic plants were regenerated on regeneration medium. In total, 
sixteen, ten, and nine independent transgenic plants CHS, IFS and CRC lines respectively were confirmed by 
polymerase chain reaction (PCR) and southern analysis. The expression was confirmed by quantitative real time 
reverse transcriptase PCR (RT-qPCR). Stacking of three independent transgenes into single plants by crossing was 
also carried out. PCR analysis confirmed the presence of two and three genes in stacked progenies. Homozygous 
transgenic lines containing single, two and three genes were used for disease resistance response against rice blast 
(Magnoporthe oryze) race IB-54. The crossed line I10×R5 showed highest resistance (85%) followed by C8 (63%) 
and line C8×I10×R5 (62.5%). 
 
537 
Laboratory Assessment of Host Plant Preference of Brown Marmorated Stink Bug (BMSB), Halyomorpha 
halys. S. Nyaupane*, B.N. Dingha and L.E.N. Jackai, Department of Natural Resources and Environmental Design, 
North Carolina Agricultural and Technical State University, Greensboro, NC, 27411. 

The brown marmorated stink Bug (BMSB), Halyomorpha halys (Hemiptera: Pentatomidae), is native to Asia 
and invaded the United States in the early 1990s. Since then, it has become a serious agricultural and nuisance pest in 
more than 42 states, including North Carolina. BMSB has a host range of more than 180 host plants. This study 
evaluated the bug’s host-plant preference for use in the management of BMSB. Six host plants (soybean, corn, 
sunflower, Early Scarlet [ES] and Mississippi Silver [MS] cowpeas and Princess tree were tested in a Dual-Choice 
Arena Test (DCAT).  The DCAT used leaves, flowers and pods against Princess tree as the standard. A Multiple 
Choice Arena Tests (MCAT) which consisted of either all leaves, flowers or pods from all six treatments. A choice 
test of the different phenological crop stage for each treatment was conducted. In each test arena, four adult BMSBs 
were released and data recorded after 24 hours. Results from DCAT indicated BMSBs had the highest preference for 
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MS leaves, MS flowers and Soybean pods with preference indices (PI) of 0.70, 1.35 and 1.46 respectively. Results 
from MCAT showed that more BMSBs were attracted to MS flowers and Soybean pods. In MS, ES and sunflower 
studies, the most preferred phenological stage was when the plant was in flower with PI of 0.58 ,0.69 and 0.53 
respectively. This behavior could be useful in developing a pest-management program for vegetable crops to combat 
this pest.  
 
538 
Field host specificity of a potential hydrilla biological control agent, Cricotopus lebetis Sublette (Diptera: 
Chironomidae). E. M. Kariuki*, Center for Biological Control, Florida A&M University, Tallahassee, FL, 32307; R. 
L. Hix, Center for Biological Control, Florida A&M University, Tallahassee, FL, 32307; S. D. Hight, 
USDA/ARS/CMAVE, Tallahassee, FL, 32301; J. P. Cuda, University of Florida, Department of Entomology and 
Nematology, Gainesville, FL, 32611; and J. Gillett-Kaufman, Department of Entomology and Nematology, 
Gainesville, FL, 32611. 

Hydrilla, Hydrilla verticillata (L.f.) Royle, is among the most destructive aquatic weed species in the United 
States. Management of the plant, especially in Florida’s large water bodies, poses significant challenges such as 
herbicide resistance, non-target effects of mechanical harvesters, and failure of previously released insect biological 
control agents to achieve substantial level of control. A new potential management tool is a hydrilla stem mining 
midge Cricotopus lebetis Sublette, which was discovered in 1992 attacking the stem tips of hydrilla in Kings Bay, 
Florida. Subsequent laboratory studies confirmed C. lebetis can suppress hydrilla growth, but also revealed C. lebetis 
can complete development on non-target plant species. However, previous studies have revealed a discrepancy 
between the fundamental (laboratory) and ecological (field) host range of candidate biological control agents. To 
determine the field host specificity of C. lebetis, four native submersed aquatic plants associated with hydrilla were 
sampled from Lake Istokpoga, Florida, in 2015 and 2016. Cricotopus lebetis adults emerged from all sampled plant 
species, but stem dissections revealed the presence of C. lebetis larvae only within hydrilla stems. Because no larvae 
were found within the stems and leaves of non-target species, it is possible that the adult emergence from these plants 
was due to pupae contaminating the non-target plant samples. These results support the hypothesis that hydrilla is the 
preferred field host of C. lebetis and further demonstrates the necessity of field host specificity studies for biocontrol 
agent assessment. 
 
539 
Nitrogen Source Tracking and Measuring Macro Benthos Biodiversity at Oyster Aquaculture Sites in the 
Delaware Inland Bays. M. J. Fuoco*, Department of Agriculture and Natural Resources, Delaware State University, 
Dover, DE, 19901; D. P. Jaisi, Department of Plant and Soil Sciences, University of Delaware, Newark, DE 19716; 
and G. Ozbay, Department of Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

Delaware Inland Bays are three shallow coastal bays located in southern Delaware. These bays are 
surrounded by highly developed areas and have low flushing rates, leading to anthropogenic activities degrading water 
quality. The result is loss of biodiversity and abundance of organisms within the bays. The ongoing degradation of 
these bays since the late 1800s has led to a dramatic decline in local Crassostrea virginica populations. Oysters are 
keystone species, which provide habitats for organisms, help improve water quality and also act as bio-indicators for 
the ecosystem health. The aims of this research are two fold: i) identify if the introduction of oyster aquaculture 
improves local biodiversity and abundance of macro benthos and ii) determine the sources of nitrogen pollution in the 
bays. To reach these aims, field study was conducted in the Rehoboth, Indian River, and Little Assawoman bays. 
Aquaculture gear was placed at one location in each bay and 24 sediment cores were retrieved once a month. Worms 
in sediment cores were fixed and stained in 10% formalin rose bengal solution and preserved in 70% ethanol until 
analysis. Preliminary results indicate that Little Assawoman has the highest abundance of worms and Rehoboth has 
the lowest. Stable isotope ratios of carbon and nitrogen of oyster tissues are being analyzed to identify the sources of 
pollution and to assess the health of these bays. This research is expected to help better understand the role of oyster 
aquaculture restoring their viability in natural habitat of the Delaware Inland Bays. 
 
540 
Screening and Selection of High Stilbene Groundnut ( Arachis Hypogea L.) Genotypes for Crop Improvement 
and Genomic Bioprospecting. J. Nayak*, P. Gajjar, U.Gohar, D. M. Kambiranda, S.M. Basha, and R.V. Mula, Center 
for Viticulture and Small Fruit Research, Florida A&M University, Tallahassee, FL 32317, College of Agriculture and 
Food Science, Florida A&M University, Tallahassee, FL 32307. 

Genomics programs of domesticated self-pollinated legume groundnut (Arachis hypogea L.) have been 
directed for decades at improving the pest and disease resistance and yield characteristics. The groundnut has been 
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identified as a rich source of not only proteins but also pharmacologically important stilbene, the resveratrol. The 
study involved screening of 20 Arachis genotypes for their stilbenoid content and composition using HPLC analysis. 
The selected varieties of groundnut are with high yield potential with different maturation periods and disease 
resistance, drought tolerance and kernel traits for consumption purposes. The characterization and stilbenoid profiling 
is exploited as a biomarker in the experimental breeding program. The selected high and low stilbene containing 
groundnut genotypes were analyzed to assess the expression of Stilbene synthase gene in different parts of the ground 
nut.  Spatial expression of the stilbene synthase gene is presented in both high and low stilbene ground nut genotypes. 
The high stilbene synthase activity in the select high stilbene groundnut genotype correlated with the stilbene levels 
as shown in the HPLC analysis. Similarly, the transcript levels of stilbene synthase in both high and low stilbene 
groundnut genotypes are in agreement with both protein and stilbene levels.  Comparative genomics analysis of the 
Arachis hypogaea L. thus would help in identifying the gene expression modulations that will affect the resveratrol 
production. The study will help evolving breeding strategies to improve nutraceutical potential of the groundnut. 

 
541 
In vitro Plant Regeneration in Sweetpotato (Ipomoea batatas L. Lam cv. Beauregard). T. J. Ross*, S. K. Ponniah, 
and M. Manoharan, Department of Agriculture, University of Arkansas at Pine Bluff, AR 71601.  

Plant regeneration protocol is essential for genetic manipulation; however, such protocol is not yet established 
in sweetpotato cultivar, Beauregard, which is grown widely in US southern states. In the present study, nodal explants 
were cultured on Linsmaier and Skoog medium: (a) to evaluate the response of different concentrations of auxin 4-
flourophenoxyacetic acid (0.5, 1.0, 1.5, and 2.0 mg/L) for callus induction, and (b) to understand the effect of abscisic 
acid (ABA) and gibberellic acid (GA3) on somatic embryo formation and plant regeneration. Callus was observed 8 
days after the explant was cultured on LS medium containing different concentrations of 4-FA. Hundred percent callus 
induction was found in all of the concentrations tested. The maximum number of embryogenic calli (97.6%) was 
observed in the regeneration medium. Shoots were observed after 10-18 days on the regeneration medium 
supplemented with ABA (0.4 mg/L) and GA3 (1.0 mg/L). Regenerated plants will be transferred to ½ Murashige and 
Skoog medium for rooting and the established plantlets will be hardened under growth chamber conditions.  

 
542 
Polymorphic Analysis of Strawberry (Fragaria annanassa) Genotypes Using SSR Markers. A. Biswas*, B. 
Bougouneau, S. Elavarthi and K. Melmaiee, College of Agriculture and Related Sciences, Delaware State University, 
Dover, DE 19901. 

Strawberry is an important fruit crop for its nutritional value. Higher amounts of antioxidants and attractive 
taste are some of the positive components of strawberry. Consuming strawberries can increase dietary antioxidants. 
Antioxidants in strawberry act against cardiovascular diseases, cancer and other health issues. Strawberries not only 
have important health benefits, but also have some commercial implications in cosmetics industries. Nowadays, 
molecular markers are becoming popular for strawberry breeding. The majority of markers are used for cultivar 
identification, genetic diversity and taxonomic analysis, marker assisted breeding and cloning. SSR markers are single 
sequence repeat markers present in every living organism. SSR markers are used as a rapid, robust and inexpensive 
means of polymorphism identification. However, they differ from organism to organism and plant to plant. It is easier 
to identify some good traits in any variety within short time if known SSR markers are available. Cultivated 
strawberries have a wide range of SSR markers available that permit identification of polymorphism of closely related 
genotypes. In our experiment, we are using five strawberry genotypes including Albion, Early glow, Honeoye, Jewel 
varieties and a wild type to identify polymorphism for 50 SSR markers. We have selected primers considering some 
desirable traits like antioxidants, flavor, disease resistance, etc., which are needed for any plant breeder to develop 
superior strawberry varieties. After PCR analysis, we will perform association mapping with the above traits, which 
can be utilized by strawberry breeding programs during cultivar development and authentic genotype identification. 
 
543 
Down-Regulation of Lignin Biosynthetic Genes in Big Bluestem Grass (Andropogon gerardii Vitman). P. Pantha, 
S. K. Ponniah, J. Rahman*, and M. Manoharan, Department of Agriculture, University of Arkansas at Pine Bluff, Pine 
Bluff, AR 71601. 

Big bluestem is a potential biomass feedstock for lignocellulosic ethanol production. Nevertheless, the 
presence of lignin hinders the conversion of cellulose and hemicellulose to ethanol. One way to reduce lignin content 
in big bluestem is to use biotechnological tool to down-regulate genes involved in lignin bio-synthetic pathway. In 
this study, the embryogenic calli were infected with Agrobacterium tumefaciens strain EHA 105 carrying the binary 
vector pPZP200 containing truncated fragment of cinnamyl alcohol dehydragenase (CAD) or cinnamoyl CoA 
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reductase (CCR) genes. The putative transgenic plants were regenerated on regeneration medium containing 100mg/L 
G418. The transgenic nature of the regenerated plants was confirmed by PCR. The down-regulation of CAD and CCR 
genes were confirmed by qRT-PCR. Pyrolysis-Molecular Beam Mass Spectrometry analysis of transgenic CAD and 
CCR lines showed reduction in lignin content and composition.   
 
544 
Evaluating the Antibacterial Properties of Ipomoea batatas leaves. K. Gordon*, and S. Islam, Department of 
Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR, 71601.   

Sweetpotato is a very promising staple food that ranks as the world’s 7th most important crop with an annual 
production approximately more than 130 million tons. This crop is very adaptable and durable since it has low input 
requirements, is easy to produce and can be produced in adverse weather and soil and cultural conditions.  Many parts 
of the plant are edible, and varieties exist with a wide range of skin and flesh color ranging from white to yellow- 
orange and deep purple. Sweetpotato leaves are rich in vitamin B, protein, zinc, iron, and beta-carotene and as such 
have been accepted as a leafy vegetable around the world. However, the crop leaves are recognized as much more 
than a just food source, especially for livestock. Despite an increased orientation towards healthy lifestyles and 
consumption of foods over the years, there has also been an increment in the emerging and re-emerging foodborne 
pathogen. Previous research has indicated that leaves of sweet potato can suppress the growth of such foodborne 
pathogens, especially pathogenic bacteria. The primary objective of this research will, therefore, be to analyze further 
if the significant antibacterial properties can hinder the uptake of bacteria in the soil by other plants.  

 
545 
Root Colonizing Dark Septate Endophytic (DSE) Fungal Assemblages in Four Switchgrass (Panicum virgatum) 
Varieties Cultivated for Soil Conservation. A. Williams*, M. Felton, K. Mandyam, G. K. S. Panicker, A. K. 
Nanjundaswamy, and V. Njiti, School of Agriculture and Applied Sciences, Alcorn State University, Lorman, MS 
39096. 

Switchgrass (Panicum virgatum L.) is a native, drought-tolerant, warm-season perennial grass with stands 
lasting 15-20 years, requiring little or no fertilizer amendment, enhancing biodiversity and capable of accumulating 
abundant biomass with extensive root system. Accordingly, these ecologically relevant attributes have favored the use 
of switchgrass in ecological restoration, soil conservation and erosion control, livestock forage and bedding, and most 
importantly as bioenergy feedstock. The long-term and large-scale cultivation of switchgrass for bioenergy, and its 
cultivation for soil conservation necessitates the investigations of its associated microbial communities and their role 
in potentially enhancing productivity. Since C4 grasses host an abundance of root colonizing fungi like arbuscular 
mycorrhizal fungi (AMF) and dark septate endophytes (DSE), we hypothesized that switchgrass roots would have 
abundant DSE colonization and Periconia macrospinosa would be the most common DSE. Accordingly, we 
quantified and compared the percent root length colonization of DSE from four cultivars (Alamo, Cave-in-Rock, 
Colony and Kanlow) cultivated at Alcorn State University’s Conservation Research Station. Root samples were 
collected monthly from four different plants per cultivar, stained with Trypan Blue and Sudan Red, and the DSE and 
AMF quantified by magnified intersections method. Root colonizing fungi were isolated from all four cultivars on a 
variety of media. Preliminary results suggest the high incidence of DSE and several P. macrospinosa strains have 
been isolated. Statistical analyses of fungal abundance and their seasonal variation will be discussed. Further, the 
ecological significance of these symbioses in soil conservation and/or bioenergy feedstock production will be 
discussed. 
 
546 
Differential Response of Native Warm-season Grasses to Defoliation Intensity in Pure and Two-species 
Mixtures.  C. James*, C. Copeland, and V. W. Temu, Agricultural Research Station, Virginia State University, 
Petersburg, VA 23806. 

To assess differential responses of native warm-season grasses [Andropogon gerardii (big bluestem), 
Tripsacum dactyloides (eastern gamagrass), Sorghastrum nutans (indiangrass), and Panicum virgatum (switchgrass)] 
to harvest regimes in pure stand and six binary-species mixtures, a field experiment was conducted in Chesterfield, 
Virginia. In mid-June, three representative bunches of each species were clipped from parallel 1.5 x 7 m strips 
harvested at 20 cm stable-height once, twice, or three times per year for two years. Species bunches were collected 
from each binary mixture and their respective pure stands. For each bunch, we recorded second-year oven-dry (65 °C 
for 4 days) biomass weights (g). After the final harvest in late October, species crown diameters (cm) in the pure and 
mixed stands were recorded. Data were analyzed as a Randomized Complete Block Design for effects of stand 
composition and harvest regimes on species performance. While species bunch yields in the pure stands were 
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consistently greater for switchgrass, indiangrass, big bluestem, and gamagrass, in descending order, performance in 
the mixtures differed notably between harvest intensities. Switchgrass outperformed gamagrass and big bluestem in 
the single-cut strips, while the reverse was true in the three-cut strips. Gamagrass also remained vegetative longer than 
switchgrass, indiangrass, and big bluestem. Data indicate that in mixed stands harvested uniformly, species 
contributions to stand biomass and potential changes in composition can be manipulated by intentional defoliation 
management. More data are needed on how fertility management may influence species response to defoliation in 
mixed stands. 
 
547 
Solar Powered Anaerobic Digester for Biogas Production from Agricultural Residues. M. Dweik, and C. 
Ajuzzi*, Cooperative Research Program, Lincoln University of Missouri, Jefferson City, MO 65101. 

Anaerobic digestion is a mature technology that has been applied for decades for biogas production from 
manure and other organic wastes. However, little research has been done on optimizing the biogas production from 
scale digesters. To save some of the biogas that could be burned to keep the system at the desired temperature and to 
mix the reactor contents, solar heating and photovoltaic system have been proposed. A pilot scale integrated system 
has been designed and installed at Lincoln University. The integrated system is composed of 165 gallons anaerobic 
digester, a solar heating system and a photovoltaic system. The results of the laboratory scale CSTR will be validated 
using a pilot scale integrated system that is installed at Lincoln University. The pilot scale system is composed of a 
165-gallon anaerobic digester heated with a 2 m2 vacuum tube solar collector and mixed with a 1.5 KW photovoltaic 
system. The photovoltaic system has an electricity storage system (asset of batteries) to provide the required electricity 
required to operate the system during sun set hours. The system will treat a mixture of manure and food at mesophilic 
conditions (35oC). The characteristics of biogas and both liquid and solid fractions of the digestate will be determined 
and presented in the full article. It is expected that this system could be a good system that could be applied in small 
farms in remote areas.  
 
548 
Evaluation of Empirical Methods to Estimate Reference Evapotranspiration from PRISM Dataset in the West 
Texas. C. Claybon*, R. Awal, A. Fares, and E. Risch, College of Agriculture and Human Sciences, Prairie View 
A&M University, Prairie View, TX 77446. 

The influence of the various climatic factors on water requirement of crops is estimated by the reference crop 
evapotranspiration (ETo). Estimated daily ETo is used to determine the water requirement of crops using the crop 
factor method. ASCE’s Standardized Reference Evapotranspiration Equation (ASCE-ET) and FAO Penman-Monteith 
equation (FAO-ET) use complete weather data whereas many empirical methods based on radiation and temperature 
use limited data. Most of the gridded climate datasets with high spatial resolution have only limited weather variables. 
The main objective of this study was to evaluate different empirical methods and determine the best empirical method 
to estimate ETo in the West Texas using the Parameter-elevation Regressions on Independent Slopes Model (PRISM), 
which is a gridded spatial dataset with daily temperature and precipitation for the USA. Daily ETo calculated between 
2006 and 2015 by FAO Penman-Monteith (FAO-ET) equation using observed weather data was compared to ETo 
estimated by different empirical methods. The required data to estimate FAO-ET were obtained from 48 weather 
stations of West Texas Mesonet. PRISM data (i.e., daily minimum and maximum temperature) for the locations of 
each weather station were extracted and used to estimate ETo using different empirical methods. The preliminary 
results of this study indicate that both radiation and temperature based empirical methods can be used to estimate 
reference evapotranspiration from PRISM dataset in the West Texas. 
 
549 
Trichosporon oleaginosus Fermentation of Sweet Potato for Lipid Production. C. Finley*, A. K. Nanjundaswamy, 
K. Mandyam, V. Njiti, X. Qun, and F. Chukwuma, School of Agriculture and Applied Sciences, Alcorn State 
University, Lorman, MS 39096. 
  With the concern of global warming, search for alternative energy sources is of utmost important in the future. 
The Department of Energy (DOE) and National Renewable Energy Laboratory (NREL) consider biodiesel as one of 
the important solutions in developing clean burning biofuels. Biodiesel is a renewable, clean combusting, 
biodegradable fuel that can be produced from plant lipids, animal fat and microbial lipids. There is an increased interest 
in production of lipids from microbes especially oleaginous yeast due to the favorable spectrum of lipids for biodiesel 
and ease of production. For the large-scale production of yeast lipids, choice of cheap feedstock is very critical. 
Keeping the feedstock in mind, sweet potato, an important crop of southern USA is being evaluated for oleaginous 
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yeast Trichosporon oleaginosus fermentation. Response Surface Methodology (RSM) for process optimization, yield 
of lipid and spectrum of fatty acids and scale up strategies will be discussed.  
 
550 
Microbial Decomposition of Organic Matter in Lowland and Upland Systems. D.M. Bicaise*, R.W. Griffin, N.M. 
Estwick, A.A. James, Department of Agriculture, Nutrition, and Human Ecology, Cooperative Agricultural Research 
Center; and N. Daniels, Cooperative Extension Program, Prairie View A&M University, Prairie View, Texas 77446. 

The purpose of this research was to monitor decomposition of organic matter in lowland and upland soil 
systems in the area surrounding the PVAMU campus to determine baseline conditions during the fall 2016 season. 
The objective of this research was to monitor pH, Electrical Conductivity (EC), and Redox Potential (Eh) levels at six 
selected sites (3 lowlands and 3 uplands). The soils were collected from sites on the Nelson Ranch and Williams Ranch 
properties. To collect the results, a set of portable probes was used to test the soil from each site. The preliminary 
results were expected that lowland soil conditions would measure higher microbial decomposition of organic matter 
than the upland soils. The pH levels in the lowland soils should tend toward more basic conditions compared to the 
acidic uplands. The EC of the lowland soils were expected to be higher because of dissolved ions, mainly sodium, 
collecting in this portion of the landscape. The Eh values for the lowland soils should be lower than the upland soils, 
because of the decomposition of the organic matter that has collected in this setting. 
 
551 
Comparative Analysis of Agricultural Systems in North Carolina & Jiangsu Province, China. J. O. Herbert*, 
and G. Richardson, Department of Community & Regional Planning, Alabama A&M University, Normal AL 35762. 

China and the United States are two of the largest producers of agricultural and non-agricultural products, as 
well as the largest consumers. In this comparative study of the two countries, we streamlined the research to focus on 
two regions with very similar climatic characteristics - North Carolina and Jiangsu Province - using data from the 
United States Census Bureau, the United States Department of Agriculture and the Bureau of Jiangsu Province. The 
objectives were to answer the following questions: What are the operational structures of farms in these regions? What 
do farmers produce in these areas? What are the practices used to produce maximum yields in these areas? And finally, 
what are learning outcomes that can be gained from both countries by the other? General findings were that Jiangsu’s 
overall agricultural output value for 2012 alone was 534,000,000 RMB (83,538,461 USD), whereas North Carolina’s 
estimated market value on agricultural output was 12,588,142 USD. The two regions also produce similar agricultural 
products, both edible and industrial; however, they use different farming practices. The research implies that the two 
countries can learn a lot from each other’s implementations of agricultural systems. Other implications include the 
possibility that climate and socio-economic structures may deepen current production and consumption gaps between 
developed and developing world.  
 
552 
Effect of Rainfall and Temperature on Root Zone Soil Moisture Profile. K. Jones*, R. Ray, E. Risch, and A. 
Fares, Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M 
University, Prairie View, TX 77446. 

Root-zone soil moisture plays an important role to estimate irrigation water requirement as it interacts with 
air and soil temperatures in controlling the exchange of water and heat energy between land surface and atmosphere 
through soil evaporation and plant transpiration. Therefore, the climate variables such as rainfall and soil and air 
temperatures influence soil moisture distribution. The main objective of this study was to understand the vertical and 
temporal distribution of soil moisture and investigate the relationship among the rainfall, surface soil moisture, root-
zone soil moisture and air and soil temperatures at field level. This study was conducted on Prairie View A&M 
University research farm where an Eddy Covariance Flux Tower and Soil Climate Analysis Network station were 
installed in April 2016 and October 1994, respectively. This study used rainfall, air and soil temperatures, and soil 
moisture data from those two sites to understand soil moisture at a farm scale. Soil temperature and moisture data was 
available at seven different depths (10 to 120 cm). Such information provides valuable insights about the effect of 
rainfall and temperature on distribution of soil temperature and soil moisture along the soil profile. Soil moisture at 
shallow depths (≤ 30 cm) showed a quick response to rain and temperature as it became wet and dry quickly whereas 
root-zone (≤ 60 cm) and deeper layer’s soil moisture showed slow response to rain and temperature. The rate of change 
in soil moisture during the drying and wetting cycles was small at root-zone depths compared to the shallow depths.  
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553 
The Impact of Soil Compaction on Soil Chemical Properties and Alkaline Phosphatase Activity in Long-Term 
Research Sites for Pine Stand Management. K. Render *, V. Walton,  N. Omidire, M. Oruwari, S. King, M. Dean, 
S. Locket, A.S. Kumi, and R.O. Ankumah, Department of Agricultural and Environmental Sciences, Tuskegee 
University, Tuskegee, AL 36088; R. Shange, Carver Integrative Sustainability Center, Tuskegee University, 
Tuskegee, AL 36088; R. Smith, Department of Agricultural and Environmental Sciences, Tuskegee University, 
Tuskegee, AL 36088; and O. Idehen, Integrative Biosciences, Tuskegee University, Tuskegee, AL 36088. 

The impact of soil compaction on the basic soil chemical parameters as well as biological activities had been 
investigated by a group of scientist at the Desoto National Forest, Chickasawhay, Mississippi on a long-term, loblolly 
pine plantation. This study area is made up of 3 site-block experimental designs with nine treatments per block. Soil 
samples were collected with a specially designed soil augers that were manually drilled into the soil beyond 30 cm 
depth. This auger was taken out and soil sampled partition between three layers on 10cm each, 0-10; 10-20 and 20-30 
cm. The treatments had three levels each of compaction and organic matter removal as well as either all vegetation 
(VA) allowed or only pines (VP) allowed. The samples were transported to the Environmental Quality Laboratory and 
wet and oven dry weights taken for bulk density calculation as well as soil chemical analysis. Soil pH was measured 
on triplicate 0-10cm samples as well as analysis for carbon, nitrogen and phosphorous as well as other micronutrients. 
Alkaline phosphatase enzyme assays, were conducted on the same 0-10 samples. It is clear to see all treatments had 
acidic pH, ranging from 4.61 to 5.09 in VA and from 4.68 to 5.10 in VP. General trends show chemical and biochemical 
parameters decreasing with increased compaction in forest soils. 
 
554 
Evaluating Soil Health Response to Contrasting Agricultural Systems in South West Mississippi. L. Jones*, E. 
Smith, L. Kibet, F. Mrema, A. Muhammad, P. Igbokwe, and A. Johnson, School of Agriculture and Applied Sciences, 
Alcorn State University, Lorman, MS 39096. 

Soil health parameters such as soil properties and soil organic carbon play a vital role in improving soil 
productivity and environmental quality. Intensification of agricultural practices may affect soil’s capacity to maintain 
its functions and may lead to ecosystem degradation and loss of productivity in the long term. Therefore, there is a 
need to find early indicators of soil health degradation in response to agricultural management. Southern soils 
(Alfisols), particularly those of the Mississippi River Delta region and other areas throughout the southern US, may 
have a greater potential for C sequestration than other productive soils (Mollisols) due to their generally lower soil 
organic matter contents. However, southwestern Mississippi soils may respond differently to contrasting agricultural 
management practices. Therefore, this study measured changes in soil health properties of a Memphis silty clay loam 
under three agricultural practices (Cropland, Forestland and Grassland). Cropland has been under crop rotation of 
short season horticultural crops for over 8 years, while forestland is under Loblolly pine trees (Pinus taeda. L.) planted 
in 1983 and grassland area is under native grass- Bermuda grass (Cynodon dactylon l.). Soil samples were collected, 
processed and are being analyzed for soil active carbon, texture, aggregate stability, bulk density, and pH. Preliminary 
results showed that pine trees decreased soil pH by an order of one magnitude compared to cropland and grassland. 
Other parameters are being analyzed and complete results of the study will be presented at the meeting. 
 
555 
Photo-Sanitization of Tree Bark. M. Gill- Pillow*, C. Lowell, Department of Agricultural Sciences, Central State 
University, Wilberforce, OH 45384; A. Arment, Department of Natural Sciences, Central State University, 
Wilberforce, OH 45384; and J. Jackson, Global Neighbor, Inc., Centerville, OH 45459. 

Integrated pest management solutions are needed to prevent the transfer of tree disease vectors such as 
bacteria and fungi as tree material is transported across county and state lines.  Diseases of tree bark and wood include 
both endogenous (phloem and/or xylem) or exogenous (apoplastic) bacteria.  Trees have shown little tolerance to these 
tree diseases and there are few to no effective treatments in many cases.  Ultra-Violet (UV), blue and even gamma 
radiation currently are used in post-harvest agricultural systems to kill microorganisms.  The purpose of this research 
was to photo-sanitize tree bark (periderm and phloem) of all bacteria and fungi using directed energy (DE) that 
contains a broad spectrum of ultra-violet, visible and infrared light energy.   Bark from 10-20 cm diameter Black Oak 
(Quercus velutina Lam.) braches were swabbed separately on the bark surface and between the wood and bark with 
sterile phosphate-saline buffer as a control.  Branches were treated with 16 sec of 1700 mW cm-2 DE and after 1 hour 
incubation at 25oC, plated onto potato-dextrose agar.  A minimum of three plates for each treatment were incubated 
for 48 hr at room temperature (25oC).  This experiment was replicated three times and data was aggregated, averaged 
with standard errors calculated.  The bark surface had a 64% decrease in bacterial and 75% decrease in fungal colonies 
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(CFU), respectively.  The phloem had a 75% decrease in bacterial and a 100% decrease in CFU, respectively.  This 
research suggests that DE may be an effective treatment against disease vectors in tree bark. 
 
556 
The Impact of Soil Compaction on Soil Chemical Properties and Acid Phosphatase Activity in Long-Term 
Research Sites for Pine Stand Management. M. Dean *, V. Walton, N. Omidire,  S. King, K. Render, S. Lockett, 
A.S. Kumi, R. Smith, and R.O. Ankumah, Department of Agricultural and Environmental Sciences, Tuskegee 
University, Tuskegee, AL 36088; George Washington Carver Agricultural Experiment Station, Tuskegee University, 
Tuskegee, AL 36088; R. Shange, Carver Integrative Sustainability Center, Tuskegee University, Tuskegee, AL 36088; 
Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088; and O. Idehen, 
Integrative Biosciences, Tuskegee University, Tuskegee, AL 3608. 

The impact of soil compaction on the basic soil chemical parameters as well as biological activities had been 
investigated by a group of scientist at the Desoto National Forest, Chickasawhay, Mississippi on a long-term, loblolly 
pine plantation. This study area is made up of 3 site-block experimental design with nine treatments per block. Soil 
samples were collected with a specially designed soil augers that were manually drilled into the soil beyond 30 cm 
depth. This auger was taken out and soil sampled partition between three layers on 10cm each, 0-10; 10-20 and 20-30 
cm. The treatments had three levels each of compaction and organic matter removal as well as either all vegetation 
(VA) allowed or only pines (VP) allowed. The samples were transported to the Environmental Quality Laboratory and 
wet and oven dry weights taken for bulk density calculation as well as soil chemical analysis. Soil pH was measured 
on triplicate 0-10cm samples as well as analysis for carbon, nitrogen and phosphorous as well as other micronutrients. 
Acid phosphatase enzyme assays, were conducted on the same 0-10 samples. It is clear to see all treatments had acidic 
pH, ranging from 4.61 to 5.09 in VA and from 4.68 to 5.10 in VP. General trends show chemical and biochemical 
parameters decreasing with increased compaction in forest soils. 
 
557 
Plant Density Effect on Biomass Development and Rate of Residue Decomposition of Four Varieties of 
Switchgrass (Panicum virgatum L.) on Natchez Silt Loam. R. L. Becker *, G. K. S. Panicker, W. L. Mims, M. T. 
Martinez, Department of Agriculture, Alcorn State University, Lorman, MS 39096; and Timothy Carry, U.S. Army 
Cold Regions Research and Engineering Laboratory, Hanover, NH 03755. 
 

Soil erosion is the major conservation issue on croplands. Crop residue management has been established as 
a valuable technology for reducing erosion. As a part of the C-factor (cover and management) research being carried 
out at Alcorn, different varieties of Switchgrass are thoroughly studied to prevent erosion on U.S. Army’s training 
lands. The main objective of this research is to study the plant density effects of four varieties of Switchgrass, Kanlow, 
Colony, Alamo, and BoMaster, on biomass development, leaf area index (LAI), percent canopy cover, dry biomass, 
carbon buildup, rate of residue decomposition, and C: N ratio. Plants were raised on Natchez silt loam soil at two plant 
densities without any fertilizer application; high density planting (HDP) and low density planting (LDP) of 10.16cm 
and 12.7cm between plants, respectively. Surface soil moisture and soil compaction were measured during long dry 
spell. Leaf area index (LAI) and percent canopy cover were recorded during the growth period and just before clipping 
down this cover crop in the fall. Percent canopy cover and leaf area index were not significantly different among 
treatments. LDP of Colony and HDP of BoMaster were high in upper biomass yield compared with HDP and LDP of 
Kanlow and Alamo.  There was no difference in percent canopy cover, LAI, and soil compaction, and moisture. Over 
50 percent of residue was left over the ground after six months of decomposition. Our data indicate that Switchgrass 
is an excellent perennial cover for heavy soils and HDP yields high biomass than LDP. 
 
558 
The Impact of Soil Compaction on Soil Chemical Properties and Phosphodiesterase Activity in Long-Term 
Research Sites for Pine Stand Management. S. Lockett* , R. Smith, O. Idehen, V. Walton,  N. Omidire, M. Oruwari, 
M. Dean, K. Render, S. King, A.S. Kumi, R.O. Ankumah,  Department of Agricultural and Environmental Sciences, 
Tuskegee University, Tuskegee, AL 36088; and R. Shange, Carver Integrative Sustainability Center, Department of 
Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088. 

The impact of soil compaction on the basic soil chemical parameters as well as biological activities has been 
investigated by a group of scientist at the Desoto National Forest, Chickasawhay, Mississippi on a long-term, loblolly 
pine plantation. This study area is made up of 3 site-block experimental design with nine treatments per block. Soil 
samples were collected with a specially designed soil augers that were manually drilled into the soil beyond 30 cm 
depth. This auger was taken out and soil sampled partition between three layers on 10cm each, 0-10; 10-20 and 20-30 
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cm. The treatments had three levels each of compaction and organic matter removal as well as either all vegetation 
(VA) allowed or only pines (VP) allowed. The samples were transported to the Environmental Quality Laboratory and 
wet and oven dry weights taken for bulk density calculation as well as soil chemical analysis. Soil pH was measured 
on triplicate 0-10cm samples as well as analysis for carbon, nitrogen and phosphorous as well as other micronutrients. 
Phosphodiesterase enzyme assays were conducted on the same 0-10 samples. It is clear to see all treatments had acidic 
pH, ranging from 4.61 to 5.09 in VA and from 4.68 to 5.10 in VP. General trends show chemical and biochemical 
parameters decreasing with increased compaction in forest soils. 
 
559 
Removal of Cadmium from the Marsh Soils Using Bacteria Isolated from the Blackbird Creek. T. Gordon*, 
Department of Biology, Delaware State University, Dover, DE 19901; L.K Chintapenta, Department of Agriculture 
and Natural Resources, Delaware State University, Dover, DE 19901; P. McKenzie-Reynolds, Department of 
Agriculture and Natural Resources, Delaware State University, Dover, DE 19901; and G. Ozbay, Department of 
Agriculture and Natural Resources, Delaware State University, Dover, DE 19901. 

High concentrations of heavy metals in an environment can be toxic and the bioaccumulation of metals such 
as lead, cadmium, and arsenic in an ecosystem can disrupt the natural cycles in which these metals are present. 
Anthropogenic activities such as industrial production and burning of fossil fuels are major contributors to 
environmental degradation. When anthropogenic activities enable these metals to accumulate in soil and contaminate 
groundwater, adverse health effects are noted in all macro and microorganisms in the ecosystems. The long-term goals 
of this study are to use microorganisms to remove heavy metal pollutants from the contaminated soils. This 
investigation primarily focuses on treating the heavy metal marsh containing soils with cadmium tolerant bacteria. 
Earlier studies in this lab have isolated and identified Bacillus sp. and other microbes that can withstand high 
concentrations of cadmium. Soil samples will be treated with increasing concentrations (100 to 1000ppm) of cadmium, 
and 1ml of the bacterial suspension is added to the tubes containing metal treated soil. A control tube containing soil 
without any heavy metals is also used for comparison. The soil is incubated and tested for the change in cadmium 
levels using Graphite Furnace Atomic Absorption Spectrophotometer (GF-AAS). This study is in the best interests of 
the scientific community and the public as methods of cleaning contaminated soils and groundwater are often 
expensive and will lead to more pollution, but use of environmentally friendly microbes is an alternative approach to 
clean the pollution. 

 
560 
Mixed Land Use Watershed and its Impact on Pond Water Quality in Rural Mississippi. T. Lockheart*, M. 
Thompson, L. Kibet, and A. Johnson, School of Agriculture and Applied Sciences, Alcorn State University, Lorman, 
MS 39096. 

Land use practices particularly farming operations, may exacerbate the movement of soil nutrients from 
terrestrial land to surface water. By establishing relationships between land use and water quality, we can develop 
recommendations for watershed management to better protect surface waters from pollution. Thus, the objective of 
this study was to characterize nutrient concentrations in pond water before and after rain events. The experiment began 
in the fall of 2016 and will run through spring 2017. The experiment involves collection of water samples from two 
inlets (animal facility catchment and impervious site collecting runoff from paved sites) and four outlets of each pond 
located on the Alcorn State University main campus. Water samples are being collected 12 hours before rain event 
and within 12 hours after rain event to examine nutrients loading from surface runoff. Samples collected are stored in 
the fridge at 4˚C before analyses are performed. The samples collected are being analyzed for soil nutrients, dissolved 
oxygen, electrical conductivity, hardness, alkalinity, suspended solids and pH. Preliminary results show that animal 
facility water catchment inlet contributes almost 2-fold nitrate concentration in the water compared to nitrates from 
impervious inlet, indicating that animal manure may be the main source of nitrogen in the ponds. However, the 
concentrations are below the EPA limits set for drinking water. The experiment is ongoing and results from the study 
will be presented. 
 
561 
Synthesis of Temperature and Rainfall Changes in Florida and some Potential Impacts. T. Garrett-Mills*, S. 
Sylvester, and A. Anandhi, Biological Systems Engineering, Florida Agricultural and Mechanical University, 
Tallahassee, FL 32307. 

Understanding the potential impact of climate change on weather patterns is crucial to predicting the impacts 
they will have in the future. Instances of extreme climate impact Florida’s biodiversity, which is extraordinarily unique 
in comparison to the rest of the United States. Florida’s precipitation patterns are crucial in maintaining an optimal 
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environment for specific species including maintaining habitat suitability. Over the years there have been noticeable 
shifts in Florida’s climate, including temperature, seasonal precipitation, drought, and hurricane activity. Research 
indicates that changes in these factors will only become more dramatic and pronounced as time goes on. This research 
aims to identify changes in climate patterns in the southeastern United States, with an emphasis on Florida, predict 
future climate patterns over a 100-year period, and synthesize information on Florida climate patterns over the past 
century. The impacts of temperature, seasonal precipitation, drought, and hurricane activity from the past will be 
analyzed and used for future climate pattern predictions.  
 
562 
Using the cluster approach to educate limited resource forest landowners about land tenure, forest 
management planning, access to capital, forestry practices, and markets for sustainability. T. Jackson*, R. 
Smith, Department of Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088; R. 
Shange, Carver Integrative Sustainability Center, Department of Agricultural and Environmental Sciences, Tuskegee 
University, Tuskegee, AL 36088; A. Harvey, Federation of Southern Cooperatives, Epes, AL 35460; Freddie Davis, 
River City Land Services, Gallion, AL 36742; and Hodge Smith, Limited Resource Landowner Education and 
Assistance Network, Fayette, AL 35555.   

Several studies have demonstrated that underserved and limited resource forest landowners have diverse 
ownership objectives and generally manage their land-based resources less intensively than other non-industrial 
private forestland owners. As a result, most owners of smaller forested lands have few, if any options, for harvesting 
and marketing their timber. An aggressive educational campaign has been led by the U.S. Endowment for Forestry 
and Communities (USEFC) to assist forest landowners in South Carolina. Over the past two-years, this program has 
facilitated more than $1 million in NRCS EQIP contracts for African American forest owners, provided forestry 
services to 207 African American forest owners with a total of 21,074 acres, supported 161 forest management or 
NRCS Conservation Action Plans, and assisted with 82 timber sales. Tuskegee University formally collaborated with 
the educational support for existing programs for African American forest owners sponsored by the USEFC, NRCS, 
and the USDA Forest Service, and utilized the unique clusters for student education. This presentation will look at a 
case study of the educational outcomes of June – August 2016 as a partner with the Federation of Southern 
Cooperatives (FSC) and Limited Resource Landowner Education and Assistance Network (LRLEAN). 
 
563 
The effects of Climate Change in the Apalachicola National Forest over the next 100 years (1970-2100). W. 
Griffin*, Biological Systems Engineering, Florida Agricultural & Mechanical University, Tallahassee, FL 32307; C. 
Bentley, Plant Science, Florida Agricultural and Mechanical University, Tallahassee, FL 32307; and A. Anandhi, 
Biological Systems Engineering, Florida Agricultural and Mechanical University, Tallahassee, FL 32307.   

The Apalachicola National Forest (ANF) is the largest forest in Florida, with a variety of fresh water streams, 
rivers, lakes, and natural springs. This forest is divided into two parts by the Ochlocknee River. The forest consists of 
crops such as: pulpwood, naval stores, cross ties and fuel wood. Florida National Forests are destined to play an 
increasingly important role in the future economic life of the state. Starting from the year 1970 and = ending in the 
year of 2100, we will be projecting the change in temperature, as well as in precipitation. Simulations from 28 Global 
Climate Model (GCM) simulations and two future scenarios (RCP 4.5, RCP 8.5) was used in the analysis. There are 
various risk factors that come along with climate change. These include an increase of wildfires along with insect and 
disease damage that can be caused by warming temperatures. Increasing temperatures and decreasing precipitation 
could possibly result in a greater uptake of soil water by forests, and lead to the reductions in stream flow. It is crucial 
that potential impacts to the ANF be assessed proactivity in order to best prepare for a variable climate in the future.   
 
564 
Effect of Silver Nanoparticles on Select Soil Enzyme Activities Involved in Nutrient Cycling. W. Doggett*, F. 
Eivazi, Department of Agriculture and Environmental Sciences, Lincoln University of Missouri, Jefferson City, MO 
65102; Z. Afrasiabi, Soka University, Aliso Veijo, CA 92656; and L. Jose, Biomedical Sciences, Ohio State 
University, Columbus, OH 43210. 

Soils are being continuously exposed to large amounts of Engineered Nanoparticles (ENPs), especially silver 
nanoparticles (AgNPs). These materials can interact with microbial enzyme activity, stability and/or specificity 
affecting their role in nutrient cycling. Specific enzyme activity measurements have potential to serve as bioindicator 
in identifying major changes in the soil environment. Present study investigated the effect of AgNPs on soil enzymes 
known to play a critical role in mineralization of C, N, P and S in the soil. Soil samples were collected from surface 
layer (0-10 cm) of a Wrengart silt loam series. The study used two sizes (10 and 50 nm) and treatment included two 
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rates (1.6 and 3.2 mg Ag/kg of dry soil) of silver nanoparticles and a control without AgNP application in a randomized 
complete design, replicated three times. The solution of AgNP was applied to the soil and mixed until homogenously 
distributed. Acid phosphatase, β-glucosaminadase, β-glucosidase and arylsulfatase activities were measured after 1-
hr, 1-week, and 1- month of incubation time. All four enzymes showed a decrease in activity after treatment with 
silver nanoparticles at 1-hr and 1-week incubation period compared to control. In this study there was no difference 
in the effect on enzyme activity between the two sizes used (10nm and 50nm). The effect of AgNP’s after 1- month 
incubation time showed mixed results suggesting that its effect on soil enzymes may be detectable in the short term 
after application to soil.  
 
565 
Optimization of Enzyme and Feedstock Loading for Ethanol Production in Leading Cellulosic Biomass, 
Miscanthus and Switchgrass. D. Crockett*, R. Patterson, Jr., A. K. Najundaswamy, V. Njiti, G.K.S. Panicker, K. 
Mandyam, and F. Chukwuma, School of Agriculture and Applied Sciences, Alcorn State University, Lorman, MS 
39096.  

There has been a tremendous progress in renewable energy sector in the last decade. With the mandate of 36 
billion gallons of ethanol production by 2030 set by Renewable Fuel Standard Association (RFA) and Energy 
Independence Security Act (EISA), production of biofuels from cellulosic feedstock is vital for achieving the set 
target.  While corn ethanol production has achieved commercial limit of 15 billion gallons, the remaining deficit of 
21 billion gallons of ethanol from cellulosic biomass is still in its infancy. Cellulosic Ethanol production is influenced 
by several factors, which include feedstock loading and enzymes loading. Increasing enzyme loading for 
saccharification can be quite expensive. Saccharificaion is critical to the success of cellulosic biofuel production, 
which determines primarily the amount of sugar released. Miscanthus giganteus and switchgrass (Panicum virigatum) 
are used for biofuel production. The objectives of this study were to: 1) determine the optimal substrate loading; and 
2) enzyme loading for maximum ethanol production. Study utilized commercial Miscanthus var. Freedom and four 
commercial switchgrass varieties; fermentation and saccharification optimization using response surface methodology 
(RSM) were investigated. The preliminary results indicated that the best enzyme and substrate loading were 20 and 
10 percent respectively for both feedstocks. 
 
566 
Optimization of DNA Extraction Protocol for Herbarium Preserved Rubus Tissue.  E. Barnett*, D.W. Bright, 
and B. E. Liedl. Department of Biology, West Virginia State University, Institute, WV 25112. 

Rubus is the taxonomic name for a genus of fruiting plants including the blackberry, raspberry, and 
thimbleberry. This genus is ecologically important in early forest succession and economically important as fruiting 
crops and ornamentals. There is a lack of genetic and morphological diversity due to the domestication of Rubus. 
However, wild species of Rubus offer many desirable traits for breeders to access. Although this may be true, the 
taxonomy of the genus is complex. Interspecific hybridization, polyploidy, various growth habits, along with the lack 
of a universal species concept complicate breeder attempts to obtain these desirable traits. Therefore, a solid 
understanding of the evolutionary relationship within the genus is needed for breeders to take advantage of these traits. 
Herbarium Rubus specimens hold much of the necessary genetic material needed to conduct a molecular based study. 
These specific specimens are key because they have been named by authorities based on morphology, but a genetic 
study is still necessary to help identify synonyms amongst the species. In order to achieve this molecular based study 
of herbarium Rubus a DNA extraction protocol was optimized. PCR and sequencing success of the herbarium samples 
extracted from the optimized extraction protocol showed minimal improvement in comparison to the original protocol. 
Furthermore, success rates of PCR and sequencing of the fresh tissue was less successful than the original protocol. 
 
567 
Probing Polymeric Blends with Natural Extracts from Aronia Mitschurinii for Antifouling Protection against 
Barnacles and other Fouling Factors. H. Ghebrekidan*, D. Johnson, V. Volkis, Department of Natural Sciences, 
University of Maryland Eastern Shore, Princess Anne, MD 21853; A. Ristvey, University of Maryland Extension, 
Wye Research & Education Center, Queenstown, MD  21658; P. Chigbu, and V. Volkis, Department of Natural 
Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853. 

Marine biofilm formation is the accumulation of micro/macro organism on submerged objects. The main 
environmental trait of this process is spreading of bacteria and barnacle attachment to bottom of ships. The latter 
especially affects cargo industry and military. Marine biofilm formation results in significant increase of fuel 
consumption and damage to ship hulls, petroleum platforms and other under-water objects. To slow the growth of 
biofilm formation antifouling paint is applied to the bottom of the hull of a ship or boat. While it is able to decelerate 
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the growth of the organisms, traditional antifouling composites contain tributyltin (TBT), which is an unstable and 
toxic compound. Use of this additive is banned in many countries including US.   
In this project extracts from Aronia Mitschurinii, a super-berry that contains 344% more antioxidants than blueberry, 
is studied as a potential organic substitute for Tributyltin (TBT). Since 2006, aronia berries are cultivated in about 20 
Maryland small farms. Using berries for non food related applications relevant to military would help to make small 
farms more sustainable and increase their revenues. 
 
568 
Effect of Organic Manures on Adaptability, Yield, and Biomass Production of Melons (Cucumis melo L.) Raised 
on a Heavy Soil. W. L. Mims*, G. K. S. Panicker, M. T. Martinez, R. L. Becker, Department of Agriculture, Alcorn 
State University, Lorman, MS 39069; P. Nimmakayala, U. Reddy, and Y. Tomason, West Virginia State University, 
Institute, WV 25112. 

Soil degradation and environmental pollution are the major problems on farmlands. As a part of the 
conservation research being carried out on horticultural crops for erosion prediction, nutrient management, and 
conservation planning, 103 varieties of melons (Cucumis melo L.) from around the globe were analyzed for their 
adaptability, yield, and biomass production. Selected two varieties of high quality melons, Pride of Wisconsin and 
Charentais (French variety), were raised on Natchez silt loam soil (Typic Hapludalf, silty, mixed, thermic) in 
southwest region of Mississippi. These melons received nutrients from three treatments of composted organic manures 
(cow-C; poultry-P; cow and poultry-C+P) in a split-plot design. The parameters evaluated were leaf area index (LAI), 
percent canopy cover, stem diameter, dry biomass, yield, soil moisture, and soil compaction. The stem diameter and 
LAI were high under organic P-treatment for Pride of Wisconsin, and percent canopy cover was higher under cow 
manure for Pride of Wisconsin. Yield and dry biomass were significantly high for Charentais under all three 
treatments. There was no significant difference in soil compaction for both varieties. Since both melons respond well 
to these organic manures and are highly adapted to this region, we strongly recommend these manures and cultivars 
for commercial production.  

 
569 
21st Century Climate Outlook of the Northwestern Texas. Y. A. Kpangni*, College of Engineering, Prairie View 
A&M University, Prairie View, TX 77446; H. Bayabil, R. Awal, and A. Fares, Cooperative Agricultural Research 
Center, College of Agriculture and Human Sciences, Prairie View A&M University, Prairie View, TX 77446. 

Intensity and frequency of extreme climate due to climate change pose serious risks to human health and the 
environment. The objective of this study was to estimate the frequency of extreme rainfall and temperature for the 
Brazos Headwaters Basin under three greenhouse gas emission scenarios (A2, A1B, and B1) for three future periods: 
2020s (2011-2030), 2055s (2046-2065), and 2090s (2080-2099). Daily gridded climate “observed” data were obtained 
from the Climate Forecast System Reanalysis (CFSR); and outputs from 15 General Circulation Models (GCMs) were 
downscaled using the Long Ashton Research Station-Weather Generator (LARS-WG) model. Climate extreme indices 
of precipitation (e.g., drought and wet days) and temperature (e.g., ice, frost, and summer days, and tropical nights) 
were calculated for the three future periods cited above. Results show that Tmin and Tmax will increase on average 
by 2 and 3 °C in the 2055s and 2090s, respectively. Moreover, number of wet days (prec ≥ 5 mm) and heavy 
precipitation days (prec ≥ 10 mm) are projected to show a slight decrease for all future periods. Frost days and ice 
days are projected to decrease, while tropical nights and summer days are expected to increase. Drought frequency 
distribution showed a slight shift towards the dry range towards the end of the century, however, changes were not 
significant compared to current.  
 
570 
Effect of Land use Change and Drought on Groundwater Storage in Texas. A. Adekanmbi*, Department of 
Computer Science, Roy G. Perry College of Engineering, Prairie View A&M University; R. Ray, A. Fares, and E. 
Risch, Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M 
University, Prairie View, TX 77446. 

Groundwater is an important resource for drinking water supply, industry and irrigated agriculture, but latter 
is the largest consumer of groundwater resources. In semi-arid and drought prone areas, land use change, which 
increases soil imperviousness, has major impact on groundwater recharge. The main goal of this research was to study 
the impact of change in imperviousness (2006-2011) and drought (2011) on groundwater storage at selected major 
aquifers in Texas. Texas has 10 climate zones and 9 major aquifers. Each climate zone/aquifer has a specific rate of 
change in imperviousness, groundwater recharge and withdrawal potentials because of its rainfall, evapotranspiration 
potential, depth to groundwater table, land use, and groundwater pumping rate for irrigation and municipal water use. 



 

244 
  

National land cover dataset was used to identify change in imperviousness between 2006 and 2011 in Texas. 
Groundwater level measurements from the major aquifers and precipitation measurements from different climate 
zones were used to evaluate groundwater storage distribution in the past decade. Analysis showed Gulf Coast, Trinity, 
Edwards and Ogallala aquifers had higher rates of change in imperviousness (0.2-17%) whereas others have lower 
rates of change (0.03-0.08%). Results showed the impact of increase in imperviousness on groundwater depletion was 
consistent, but the relationship was not linear. However, impact of drought on groundwater depletion was inconsistent 
since in some of the ten climate zones, groundwater table levels continued to increase for some and decrease for others. 
The inconsistent results indicate that some climate zones have excessive groundwater withdrawal than the 
corresponding recharge rate compared to other climate zones.  
 
571 
Increasing Carboxylate Production in Model Methanogenic Microbiomes. A. Ramirez-Garcia*, E. Chavarria, N. 
Montenegro, V. L. Noundou, A. Adeleye, C. Martin, D. H. Huber, Department of Biology, Gus R. Douglass Institute, 
West Virginia State University, Institute, WV 25112; and T. Espinosa-Solares, Departamento de Ingenieria 
Agroindustrial, Universidad Autonoma Chapingo, Mexico. 

Waste biomass is produced in enormous quantities through many agricultural and industrial processes.  These 
residuals can be used as a resource for producing a variety of bio-products using mixed-culture microbial metabolism.  
The most successful large-scale process for converting waste biomass into useful products is anaerobic digestion 
where methane is produced.  During the AD biodegradation process, carbon flux occurs through metabolite 
intermediates called carboxylates (short chain fatty acids).  Carboxylates can be viewed as a resource, serving as 
platform chemicals for the synthesis of many products.  However, large-scale production of carboxylates from waste 
biomass using microorganisms has not yet been achieved.  The primary carboxylates in AD are acetate, propionate, 
butyrate, valerate and caproate.  Increasing research in the last decade has been directed at maximizing carboxylate 
production using the anaerobic mixed cultures found in AD, but major obstacles such as long-term system stability 
remain.  Our USDA-funded research has been investigating how to create high-carboxylate producing thermophilic 
bioreactors that are stable.  These experiments were conducted in three 10 liter reactor vessels that were started with 
inoculum from a pilot-scale thermophilic digester.    In order to increase carboxylate production, we increased the 
organic loading rate (OLR) of the feedstock (poultry litter) by 2-fold and 3-fold which we hypothesized would cause 
stress to the food web and the build-up of carboxylate intermediates.  Our results have shown that this AD microbiome 
can produce high levels of C2-C6 carboxylates while maintaining stable performance, and that OLR levels can be 
used to control steady state carboxylate production.   
 
572 
Physiological Response of Sweetbay Magnolia (Magnolia virginiana L.) to Flooding and Light Intensity 
Changes. C. Smith*, Z. Ning, A. Thomas, and A. Rankins, Urban Forestry and Natural Resources Department, 
Southern University Agricultural Research and Extension Center, Baton Rouge, LA 70813.  

Understanding the ecophysiological responses of urban trees to environmental changes is critical to maintain 
urban forest health. The objectives of this study were to examine physiological responses of sweetbay magnolia, a 
native bottomland hardwood species found in urban forests throughout the Southeastern US, to periodic flooding and 
light intensity changes. In a greenhouse experiment, sweetbay magnolia saplings were subjected to a periodic flooding 
regime consisting of a 2-week flood period followed by a 3-week recovery period, repeated for 4 consecutive cycles. 
Data on physiological responses including net photosynthesis (Ps), transpiration (Tr), and stomatal conductance (Sc) 
were collected after each flood and recovery period. To test effects of varying light intensity and flooding, the three 
parameters were measured at four light intensities (400, 800, 1200, and 1600 μmol m-2 s-1) at constant ambient CO2. 
A mixed model multivariate repeated-measures analysis of variance (ANOVA) using the mixed procedure (PROC 
MIXED) was used for data analysis. This study found that flooding reduced sapling Ps, Tr, and Sc rate. As light 
intensity increased, Ps, Sc, and Tr decreased. Ps, Tr, and Sc of flooded saplings after the recovery period were greater 
than the values observed for flooded saplings during the flood period. The value of three response parameters for 
flooded saplings during the recovery period were also greater than that of control saplings. The research findings 
provide valuable information for flood tolerant species selection and post flooding urban forest recovery.  
 
573 
Acoustic Detection of the Asian Longhorned Beetle, Anoplophora glabripennis (Coleoptera: Cerambycidae) 
under the Quarantine and Field Conditions on Maples.  D. Stanaland*, M. Haseeb, and L.H.B. Kanga, Center for 
Biological Control, College of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307; and 
R. Mankin, USDA-ARS, Center for Medical, Agricultural and Veterinary Entomology, Gainesville, FL 32608. 
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The Asian longhorn beetle (Anoplophora glabripennis, or ALB) is a polyphagous pest of healthy hardwood 
trees. The beetle was first discovered in Brooklyn, New York in 1996 damaging Norway maple trees and was probably 
introduced with solid wood packing material from China. The ALB is indigenous to Japan, Korea, and China and is 
being intercepted at the port of entries in Southeastern region. The most possible pathway is the shipping package 
materials arriving from the Southeast Asia. It is very difficult to detect the ALB in shipment containers. The current 
study was carried out in the quarantine (Newark, DE) and field conditions (in Amelia, OH) on maples using AED 
2010 acoustic detection system (AEC, Sacramento, California), connected to a digital audio recorder (model HD-P2, 
Tascam, Montebello, California). A prototype system with sensor, amplifier, and microcontroller-recorder platform 
also was tested in both locations. In the quarantine experiment, larvae (3rd instar) were introduced under the maple 
bolts and vibration sounds were recorded. In the field study, naturally infested and uninfested maple trees were 
examined. The preliminary results suggested that larvae of the ALB could be detected acoustic detection tools both in 
the quarantine and field conditions. Further trials are being conducted to improve the technique using less expensive 
digital devises which will be useful for the end-users.  
 
574 
Analysis of Predatory Behaviors of the Soldier Bug, Podisus maculiventris Towards the Kudzu Bug, Megacopta 
cribraria and Genetic Profile of M. cribraria in the Southern US.  E. Turner*, L. H.B. Kanga, A. Ananga, College 
of Agriculture and Food Sciences, Florida A & M University, Tallahassee, FL 32307; and J. Legaspi, USDA-ARS, 
CMAVE, Tallahassee, FL 32317. 

Megacopta cribraria is a serious agricultural pest that causes damage to numerous economical important 
crops such as soybean, lablab bean, and vetch. Megacopta cribraria is a newly introduced invasive pest species that 
has a few predators and parasitoids that control it in nature. Podisus maculiventris is a beneficial predator that feeds 
on over 90 different insect species and this predator has been successfully used in biological control strategies. In this 
study we investigated the effects that the prey-density of Megacopta cribraria has on the predatory behavior of P. 
maculiventris. We also assessed the effects of a diet consisting of on Megacopta cribraria on the developmental 
characteristics of P. maculiventris. Our results showed that P. maculiventris functions best as a low prey-density 
predator. There were significant differences between egg productions by P. maculiventris when feeding on Megacopta 
cribraria compared to feeding on mealworm. There were also significant differences of the body weight between P. 
maculiventris that were fed with Megacopta cribraria and those with mealworms. Phylogenetic analysis indicated 
genetic differences, and that samples from GA and AL are more closely related to each other than samples from FL, 
AR, and SC. Insect samples from TN and MS are the most genetically different.  
 
575 
Management of Redbay Ambrosia Beetle, Xyleborus glabratus, an Exotic and Newly Introduced and 
Destructive Forest Pest Species in Florida. G. Louis*, L. H.B. Kanga, M. Haseeb, College of Agriculture and Food 
Sciences, Florida A & M University, Tallahassee, FL 32307; and J. Grace, US Forest Service, Florida A & M 
University, Tallahassee, FL 32307. 

The Redbay Ambrosia Beetle, Xyleborus glabratus, is a non- native insect pest first discovered in the United 
States in 2002. This beetle has a direct impact on the natural forest ecosystem because it vectors the fungus, Raffaelea 
lauricola, which causes laurel wilt disease, a vascular disease of trees in the family Lauraceae (such as redbay, 
sassafras, avocado etc..). This study surveyed previously un-surveyed areas of the Apalachicola National Forest using 
(a) Cubeb double bubble oil, (b) ethanol gel attractants and (c) hand sanitizer. The redbay ambrosia beetle was not 
detected in the Apalachicola National Forest. We discovered 194 specimens of beetles belonging to the tribe 
Xyloborini and related tribes of the Scolytinae were collected.  Of these, more than 90% belonged to introduced 
(invasive) species, leaving little room for the native fauna. The most dominant species was, Xyleborus affinis, 38%, 
followed by Euplatypus compositus (25%). The presence of high numbers of invasive beetles suggests that an even 
larger number of fungi are being introduced.  Like the fungi carried by the redbay ambrosia beetle, many have the 
potential to introduce serious tree diseases.  Documented records for laurel wilt transmission include four beetles 
found in this study:  Xyleborinus saxeseni, Xyleborus affinis, X. ferrugineus, and Xylosandrus crassiusculus. Gel 
ethanol seems to be more attractive to ambrosia beetles, than the Cubeb double bubble oil. When hand sanitizer was 
substituted as a source of ethanol, no significant differences were found between the numbers of beetles captured by 
the Cubeb double bubble oil and by hand sanitizer.  
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576 
Biological Processing of Agricultural and Food Wastes to Recover Energy, Nutrients and Water. G. Joseph*, 
and L. Wang, Department of Energy and Environmental Systems, North Carolina Agricultural and Technical State 
University, Greensboro, NC 27401. 
 Agricultural production requires large amounts of energy, water and fertilizer. Their availability has a direct 
constraint on food security and environmental sustainability. Agricultural production and food processing generates 
large amount of organic wastes and wastewater from which energy, nutrients and water can be recovered, minimizing 
their negative impacts on the environment and supporting sustainable agricultural production. Anaerobic digestion 
(AD) is the process of breaking down organic material by microbial activity in the absence of oxygen. The end product 
is a biogas consisting of 55-75% methane (CH4) and 25-45% carbon dioxide (CO2). AD can be used to produce fuels 
from different organic wastes and wastewater. The goal of our project is to investigate the biology and process of 
anaerobic co-digestion of animal manure, crop residues, food wastes and wastewater for recovering energy, nutrients 
and water from the wastes. The use of novel lignin-degrading bacteria for pre-treating agricultural wastes will enhance 
the digestibility of the wastes and maximize the production of biogas. Characterizing the microbial community in AD 
by metagenomic analysis will help to understand the response of the microbial population to the AD environment for 
the further development of strategies to optimize AD reactor performance. 
 
577 
Fate of Antibiotic Resistance Genes in Pig Manure during Anaerobic Digestion. H. Chen⃰ , M. Reed, G. Zheng, 
Cooperative Research Programs, Lincoln University of Missouri, Jefferson City, MO 65102; N. Zhang, D. Xu. 
Department of Computer Science and Christopher S. Bond Life Sciences Center, University of Missouri, Columbia, 
MO, 65211; L. Hou, and Z. Hu, Department of Civil and Environmental Engineering, University of Missouri, 
Columbia, MO, 65211. 

Pig manure can be used as a biomass resource for the production of renewable energy (i.e., methane) through 
anaerobic digestion (AD) technology, but it is also a large reservoir of antibiotic resistance genes (ARGs). The spread 
of antibiotic resistance in human and animal pathogens has undermined our efforts to contain infectious diseases 
worldwide. The goal of this project was to minimize the ARGs’ output from pig manure over AD process. For this 
propose, the major ARGs in pig manure were identified and their fates were assessed during mesophilic (at 37 °C) 
and thermophilic (at 55 °C) AD, using the approaches of metagenomics sequencing and quantitative polymerase chain 
reaction (qPCR) assays. Our preliminary data demonstrated that over twenty ARGs were commonly found in pig 
manure and that the tetracycline resistance genes, such as tetQ and tetW, were the most abundant, in line with the 
industry practice using tetracycline to promote pig’s growth. This study also showed that removal of ARGs varied 
widely during both mesophilic and thermophilic AD, and some ARGs were even increased over some AD process. 
The increase of certain ARGs during some AD could lead to a serious human and animal health issue, as it may 
facilitate the spread of the ARGs among microorganisms including human and animal pathogens. In general, 
thermophilic AD appeared to be more effective in removal of ARGs than mesophilic AD.          
 
578 
Efficacy of Disinfection and Dissolved Organic Matter Reduction in Water by Fenton Reactions. A. 
Almuhanna*, B. Hua, and J. Yang, Department of Agriculture and Environmental Sciences, Lincoln University of 
Missouri, Jefferson City, MO 65102.  

Microbial organisms and dissolved organic matters (DOM) in drinking source waters are to provide the 
favorable conditions for the formation of disinfection byproducts (DBPs) in drinking water during the chlorine 
disinfection processes. Majority of the DBPs formed have been identified to have potential carcinogenic and 
mutagenic effects on human health, which is of public health and environmental concerns. In an effort to meet the 
requirements of recent EPA DBP Stage II regulation, this research was aimed at disinfecting waterborne pathogens 
and reducing the DBP formation potential using Fenton reagents instead of chlorine. Hydrogen peroxide and presence 
of ferrous iron was studied to assess the efficacy of E. coli and DOM, a DBP precursor, reduction in water. 
Experiments were conducted to mimic biological and physiochemical conditions occurring in natural water. The 
concentrations of hydrogen peroxide and ferrous iron, reaction time, and pH range were examined for achieving the 
most effective treatment. This presentation will provide preliminary results of the laboratory studies and discuss the 
advantages and best approaches for drinking water treatment compared with conventional chlorine treatment. 
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579 
Evidence of Plant Life by Determination of Soil Enzyme Activities in Riverbluff Cave. L. Nelson*, F. Eivazi, and 
W. Doggett, Department of Agriculture and Environmental Sciences, Lincoln University of Missouri, Jefferson City, 
MO 65101. 

The Riverbluff Cave site is located in Southwest Greene County, Missouri and was discovered on September 
11, 2001. The cave contains a well stratified sequence of Pliestocene sediments with possible plant remains in the 
lower clay deposits. Initial exploration of the cave system uncovered thousands of extinct Pleistocene fauna. Using 
the carbon isotope composition of stalagmites, preliminary data from one broken stalagmite showed strong indications 
that forest–grassland oscillations have occurred over the past 10,500 years.This study conducted to verify plant life in 
the cave by determination of enzymes involved in nutrient cycling. Soil enzymes are believed to be primarily of 
microbial origin but also originate from plants and animals. They are usually associated with viable proliferating cells, 
but enzymes can be excreted from a living cell or be released into soil solution from dead cells. The free enzymes 
complex with humic colloids and may be stabilized on clay surfaces and organic matter. Soil sample from Riverbulff 
Cave was air dried, sieved (less than 6 mm) and processed for enzyme determination of -glucosidase, Arylsulfatase, 
Dehydrogenase, Phenol oxidase, and Peroxidase. The results indicated no dehydrogenase activity, evidence for lack 
of microbial activity in the cave soil material. Finding of some activities for -glucosidase and arylsulfatase is an 
indication for existence of some plant material as the activities of above enzymes are proven to be correlated to the 
organic matter in the environment. Inductively Coupled Plasma Spectrometry (ICP) technique was used to determine 
elemental concentrations and results will be presented. 
 
580 
A Retrospective Study of Woolfolk-Related Arsenic and Lead Contamination in Fort Valley, Georgia. O. 
Ojarikre*, O. Samples, and J. Surrency, Fort Valley State University, Fort Valley, GA 31030. 

The Woolfolk Chemical Site of Fort Valley, Georgia, is located in Peach County on 31 acres of land 
surrounded by both residential and commercial areas; 18 acres are identified as the original site of the Woolfolk 
Chemical Works Company. It was a site for production and packaging of chemicals, such as herbicides, pesticides 
and insecticides, to include arsenic and lead products from 1910 to 1980. Through EPA investigation, it was 
determined that contamination of soil, water and attic environments of homes adjacent to the 18 acres has occurred, 
spreading over 31 acres. Many remediation efforts have been carried out on the site, however, there remains 
concern among residents regarding lingering contamination. The Site was declared a “Superfund Site” in 1990 when 
the EPA listed Woolfolk on the National Priorities List (NPL), requiring environmental monitoring every five years. 
Presently there is still lingering fear of environmental pollution by residents still living in the area. The affected areas 
which require monitoring include the five Operational Units (OU) recognized by EPA to include: ground water 
contamination, contaminated soil, former Woolfolk Chemical Works facility, soil and attic dust of homes adjacent to 
the site, and the Preston Street drainage ditch. This retrospective study will review the history of remediation of the 
site and identify future needs in regards to environmental monitoring of water, soil and plants for higher than normal 
amounts of lead and arsenic. 
 
581 
Fruit Quality and Adaptability of Organically Grown Indigenous and Exotic Melons (Cucumis melo L.) M. T. 
Martinez*, G. K. S. Panicker, W. L. Mims, R. L. Becker, Department of Agriculture, Alcorn State University, Lorman, 
MS 39096; P. Nimmakayala, U. Reddy, and Y. Tomason, West Virginia State University, Institute, WV 25112. 

Organic farming is the fastest growing sector in the field of agriculture due to the severe health related 
problems from environmental pollution. Out of the 103 varieties of melons analyzed for quality, adaptability, and 
yield, two cultivars, Pride of Wisconsin and Charentais (French cultivar), were selected to raise on Natchez silt loam 
soil (Typic Hapludalf, silty, mixed, thermic) in southwest region of Mississippi. These melons received three 
treatments of composted organic manures (cow-C; poultry-P; cow and poultry-C+P) in a split-plot design. The 
parameters evaluated were fruit weight, skin pressure, fruit length/width, seed cavity length/width, flesh thickness, 
flesh pressure, TSS (degree brix), and vitamin C. Pride of Wisconsin and Charentais are high in fruit weight and skin 
pressure under organic P-treatment. Flesh thickness, seed cavity width, and TSS are high for both varieties of melons 
under C+P. Even though not significantly different, the vitamin C content in Pride of Wisconsin is high for cow 
manure, followed by poultry, and least in C+P. Fruit length, width, and seed cavity length are high for Pride of 
Wisconsin under poultry manure. Flesh pressure is high in Pride of Wisconsin for cow treatment. Both varieties of 
melons respond well to these organic manures and are highly adapted to this region, without any pest or disease attack. 
Commercial organic production of these cultivars are strongly recommended for this region. 
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582 
Detection and Determination of Nutrient Pollutants, Their Effect and Mitigation Using Nano-Technology. M 
Dweik, N. Al-Awwal*, and M. Alalem, Cooperative Research Program, Lincoln University of Missouri, Jefferson 
City, MO 65102. 

Detection as a method for determining the presence of a chemical or biological agent is a vital function within 
the domain of environmental monitoring and remediation. This study uses colorimetry to determine the detection 
threshold of two prominent nutrient pollutants (NPs), nitrate and phosphorus that are applied commonly as fertilizers 
throughout American Midwest agricultural zones. Nutrient pollution occurs primarily as a result of fertilizer runoff in 
which nutrients are displaced from the site of application and carried into nearby rivers and streams with an increase 
in the concentrations of nitrogen and phosphorus which poses a high risk to both animals and humans health. Such 
runoff is carried downstream and has since been established among research agencies to be leading cause behind the 
oxygen deflation in the Gulf of Mexico leading to eutrophication. Due to high concentrations of biogenic compounds 
occurred in both agricultural catchments and residential drainages, significant focus has been put forth by management 
and research communities alike to develop enhanced methods of filtration to counteract nutrient pollution Detection 
of nutrient pollutants will serve as an underlying component of the study’s role in exploring the prospects of 
nanofiltration as a means for extracting nutrient pollutants from surface water. 
 
583 
A Study of the Determinants of Average Emission Factors on Alabama Road-Network. J. Oluwoye, and N. 
Ajufo*, Department of Community and Regional Planning, Alabama A&M University, Normal, AL 35762. 

The issue of greenhouse gas emissions has been of great concerns in the United States and across the globe. 
Evolving vehicle technologies and better quantitative and econometric modeling have been important for this study, 
which focuses on vehicle miles traveled (VMT), energy consumption, and greenhouse gas (GHG) emissions prediction 
for commuter transportation. The purpose is to determine the average emission factors on Alabama Road-Network 
and develop a model that will predict VMT. Data were extracted from the US Census and EPA for Alabama during 
the period 1997–2012. The result shows a decrease in average emission factors in Alabama and a positive relationship 
between population and VMT of Alabamians. In conclusion the results can assist transportation planners and policy-
makers in determining future energy and transportation infrastructure investment needs. 
 
584 
Evaluation of the Molecular and Biochemical Responses of the Hyperaccumulator, and the Non-
hyperaccumulator Pteris species to Arsenic Toxicity. O. Idehen*, D. Reid, M. Egnin, R. Ankumah, R. Shange, G. 
Bernard, S. Samuels, and F. Burkari. Department of Agricultural and Environmental Sciences, Tuskegee University, 
Tuskegee, AL 36088. 

Arsenic is a known human carcinogen, and highly toxic to both plant and animals. It is ubiquitous in the 
environment and anthropogenic inputs such as industrial waste, agricultural chemicals, mining, etc. may increase its 
background concentration, sometimes to toxic levels. Arsenic contamination of groundwater and soils are reported in 
many part of the world. It is therefore imperative to develop remediation strategies to minimize human exposure and 
the associated health risk. Pteris vittata and Pteris cretica have been identified as plants that can tolerate and 
hyperaccumulate arsenic in their above ground biomass. Thus making them potential candidates for use in 
bioremediation strategies. However little is know about the mechanism and biochemical response of these plants to 
arsenic toxicity. In this study the plants were exposed to different concentrations (0, 50, 150, and 500 mg As-1 kg) of 
As (III) and As (V) for 5 d and analyzed for arsenic accumulation, physiological and biochemical changes and 
compared to changes in the non-hyperaccumulator Pteris ensiformis. The study also investigated effect of arsenic on 
expression of arsenic tolerant genes. Preliminary result shows necrosis in plants treated with 500 mg As. A higher 
fatty acid contents were found in the roots than the shoots. The percentage total fatty acid generally decreased with 
increasing arsenic concentration. The roots and shoots showed different gene expression patterns. 
 
585 
Development of a Web Based Tool: Irrigation Water Estimator for Texas (IWET). O.P. Olaleye*, Computer 
Science Department, Prairie View A&M University, TX 77446; R. Awal, College of Agriculture and Human Sciences, 
Prairie View A&amp;M University, TX 77446; A. Fares, College of Agriculture and Human Sciences, Prairie View 
A&amp;M University, TX 77446; and K. Fan, Department of Electrical and Computer Engineering, University of 
Houston, TX 77004. 

Estimation of irrigation water requirements (IWRs) for agricultural crops and urban landscape using 
historical climate data is essential for water allocation, and design and management of irrigation systems. The 
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development of a web based tool will provide a wider access to computer based simulation models in designing and/or 
managing irrigation systems. However, currently there is no such a web based tools in Texas. The main goal of this 
study is to develop a user friendly easily accessible web based irrigation scheduling tool: Irrigation Water Estimator 
for Texas (IWET) that uses the Irrigation Management System (IManSys) model to estimate IWR for agricultural 
crops and urban landscape in Texas. The major input data required for this tool are site specific soil and climate data, 
and crop specific water uptake data. Daily gridded climate data (1979-2013) are collected from the Global Weather 
Data for SWAT (http://globalweather.tamu.edu/). Daily reference evapotranspiration of all grids are calculated using 
FAO Penman-Monteith equation. The hydrologic parameters of soils are derived from the Soil Survey Geographic 
Database. The user of IWET can select or define the point of interest on the map; then the tool extracts that site’s 
specific soil data and the nearest climate grid data. The user can select the appropriate planting, harvesting dates, and 
the irrigation system to be used. Based on all these inputs, IManSys calculates the IWR and the major water budget 
components for different periods. This information is useful for water allocation, irrigation system design, 
and irrigation scheduling based on historical climate data. 
 
586 
Impact of Biochar Soil Amendment on Containerized Tree Growth and Soil Nutrient Dynamics. P. Magee*, 
and K. Abdollahi, Urban Forestry and Natural Resources Department. Southern University Agricultural Research and 
Extension Center, Baton Rouge, LA 70813. 

The purpose of this study was to contribute to the knowledge of biochar utilization and soil amendment 
management. This knowledge will allow more efficient and economic use of co-products of bioenergy production 
from wood-waste. The research findings will be presented for a) the impact of four biochar application rates (0%, 
10%, 20%, and 30%) on soil nutrient dynamics and pH levels in the rhizosphere of the containerized Nutall Oak and 
White Oak tree saplings for one growing season; b) the effect of four biochar application rates on the foliar 
nutrient dynamics of containerized Nuttall Oak and White Oak tree saplings; c) the effect of four biochar application 
rates on tree height, leaf length, and foliar chlorophyll concentration of the containerized Nuttall Oak and White Oak 
tree saplings. 
 
587 
The Role of Microbial Communities in Nitrogen Biogeochemical Cycling. S. Klick*, M. King, E.B. May, J. Pitula, 
A.L. Allen, F.M. Hashem; School of Agricultural and Natural Sciences, University of Maryland Eastern Shore, 
Princess Anne, MD 21853; A.R. Buda, L.S. Saporito, and R.B. Bryant; USDA - ARS, Pasture Systems and Watershed 
Management Research Unit, University Park, PA 16802. 

Agricultural drainage ditches are complex systems that undergo periods of saturated and dry conditions. Urea 
fertilizer run-off into the ditches can be quickly broken down by urease enzymes found in the sediment, plants, and 
prokaryotes. Previous research on this project found the highest urea concentrations in agricultural ditch sediments 
when compared to wetland and forest sediments and at 27oC when compared to temperatures of 21oC and 16oC in a 
series of mesocosms studies. Post-storm sampling showed increases in urea in vegetated and non-vegetated ditches 
until the sediments dried up. Sustained increases of urea in agricultural ditch surface have led to the hypothesis that 
the microbial communities in the sediments may play a role in urea accumulation. Our current study aims to investigate 
the role of microbial communities in the biogeochemical cycling of nitrogen and potential contribution to the urea 
pool in agricultural ditch surface water. Microbial communities will be analyzed for composition, function, and urease 
activity in agricultural ditch sediments during the transition from dry to saturated sediments, post-storm conditions, 
and stagnant conditions using illumine sequencing. Preliminary findings in sediment samples show the highest 
microbial diversity under reducing conditions, indicated by negative oxidation-reduction potential and low oxygen. 
The highest amount of unclassified bacteria was in a sediment sample taken from a ditch with the highest urea 
concentrations. Future work on the function of the microbial community in ditch nitrogen cycling under elevated urea 
concentrations will provide additional information on their contribution to the urea pool in ditch surface water. 
 
588 
Paulownia elongata Biochar as a Suitable Carbon Rich Soil Addendum. T. Baker*, B.N. Vaidya, and N. Joshee, 
Department of Plant Science/ Biotechnology, Fort Valley State University, Fort Valley, GA, 31030. 

Biochar is a high carbon product of pyrolysis used in the addition of soil and sand to increase plant 
productivity. Biochar’s structure allows beneficial microflora to thrive, as well as improving water and nutrient 
retention. Biochar was produced from Paulownia elongata wood harvested from 7 year old trees at Paulownia 
demonstration plot at Fort Valley State University. Biochar was produced using a top-lit updraft cookstove. Scanning 
electron microscopy of biochars prepared using different wood samples reveal strikingly different characteristics 
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based on the plant used. Growth chamber experiments were conducted using tomato (Solanum lycopersicum L.) and 
marigold (Tagetes erecta L.) plants grown in 6” (15.24 cm) standard pots. Plants were supplemented with various 
concentrations of P. elongata acid treated biochar. Two types of P. elongata biochar were used, chemical biochar and 
organic biochar. Treatments included a control, 1% P. elongata biochar, 2.5% P. elongata biochar, and 5% P. elongata 
biochar. Tomato (S. lycopersicum L.) and marigold (T. erecta L.) plant heights, root lengths, and fresh and dry weights 
were evaluated in mixtures grown in pots filled approximately 3/4 deep with a coffee filter inserted into the bottom, 
and placed in growth chambers maintained at 25 °C 16 h day, 20 °C 8 hour night. Chlorophyll measurements were 
obtained using a SPAD 502 Chlorophyll meter. Light absorbency was recorded using a Quantum PAR meter. Five 
weeks after seeding, plants grown in several of the biochar mixtures had greater fresh and dry weights, 
root lengths, and shoot heights than the control. 
 
589 
Agrobacterium-mediated Genetic Transformation of Switchgrass to Increase Energy Density in Biomass. T. 
Heath*, B. Muthan, and Sanjaya, Department of Biology, West Virginia State University, Institute, WV 25112. 

Switchgrass (Panicum virgatum L.) is a perennial, warm-season, dedicated bioenergy crop in the US. Under 
different agro climate conditions switchgrass is capable of producing higher biomass that can be used as a bioenergy 
feedstock. Recent studies shown promise growing switchgrass, on the West Virginia’s reclaimed surface mine lands 
that is capable of producing greater biomass than a target yield on agriculture lands. We cloned cDNA of Arabidopsis 
transcription factor WRINKELED1 (WRI1) involved in oil biosynthesis pathway using gene specific primers. A 
fragment of 1463 bp containing the complete open reading frame was subjected to codon optimization for monocot 
and then cloned into a suitable primary vector and sequenced before sub cloning using the maize ubiqitin promoter 
(ZmUbi1) in a monocot specific transformation binary vector containing hygromycin selection marker gene under the 
control of CAMV 35S promoter. Currently, we optimizing conditions for Agrobacterium-mediated transformation of 
switchgrass. Embryonic callus were induced from inflorescence. Tested different concentrations of plant growth 
hormones in Murashige and Skoog (MS) medium with 0.75% (w/v) Agar on callus induction and differentiation of 
plants. Combination of cytokinin and auxin with 3% sucrose resulted in prolific callus initiation, further these cultures 
were maintained on medium with low concentrations of growth regulators by sub culturing onto fresh plates. 
 
590 
Environmental Impact of Woolfolk Chemical Site on Companion Animals: Determination of Lead 
Contamination in Blood. O. Aboyeji*, G. McCommon, O. Samples, and J. Surrency, College of Agriculture, Family 
Sciences and Technology, Fort Valley State University, Fort Valley, GA 31030. 

The Woolfolk Chemical Site located on 31 acres in Fort Valley, Georgia (Peach County) has undergone 
several remediation efforts since its closure in 1980 to remove contaminants from soil. There is still concern by 
community members as to the presence of lead in the environment. This concern has been expressed by pet owners in 
regards to toxic effects on companion animals living within the 31 acre site. Lead as a naturally occurring metal is 
ranked 36 th in natural abundance in the earth’s crust and does not break down, but rather is changed by contact with 
sun, air and water. The movement of lead from soil to ground water depends on the type of lead compounds and soil 
characteristics in evidence. Companion animals, especially dogs, could serve as a model “sentinel” animal to monitor 
lead levels in soil and water. We aim to collect soil samples on residences that have companion animals, as well as 
blood samples from resident animals to test for determination of presence and levels of lead. This study is a 
collaborative effort between the Master of Public Health Program and the Veterinary Technology program, College 
of Agriculture, Family Sciences and Technology, Fort Valley State University. 
 
591 
A Historical Look at the Woolfolk Chemical Site: Fort Valley’s Own Superfund. V Singh*, O Samples, and J 
Surrency, Fort Valley, State University, Fort Valley, GA 31030. 

Between 1910 and the 1980’s, the Woolfolk Chemical Company produced pesticides and fertilizer products 
at a site located in Fort Valley, Georgia. These products contained arsenic, lead, PCB’s, dioxin and other toxic by-
products contributing to the presence of such toxins in soil and water surrounding the site as a result of chemical 
dumping from 1910 to the 1970’s. In 1985 and 1986, tests conducted by the Georgia EPA detected arsenic, lead, 
chlordane, DDT, lindane and toxaphene within soil and water both on-site, as well as to the South of the plant 
which included detection of arsenic and lead in two of five municipal water supply wells. While the levels were below 
federal drinking water standards, on June 24, 1998, the Woolfolk Site was proposed as an addition to the National 
Priorities List, an action that came to fruition on August 30, 1990. Despite the recognition of the area as contaminated 
and the subsequent remedial efforts of the Canadyne-Georgia Corporation to effect removal of 26,000 tons of arsenic 
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contaminated soils and debris, there is still concern surrounding the Preston Street drainage ditch in regards to possible 
contamination of surface water and soil. This area represents the fifth and final operable unit area related to the 
Woolfolk Chemical Works area. This study involves a retrospective historical site evaluation. 
 
592 
A Retrospective Study of Lead Exposure in Children Less than 5 Years Old Residing in Woolfolk Superfund 
Site Area Over Three Decades in Fort Valley, Georgia. K. Kalu*, O. Samples, and J. Surrency, College of 
Agriculture, Family Science and Technology, Fort Valley State University, Fort Valley, GA 31030. 

The Woolfolk Chemical Site, an EPA-registered Superfund Site (1990) is located in Fort Valley, Georgia 
(Peach County). The original site encompassed 18 acres; however it was determined during EPA investigations that 
environmental contamination spread to 31 acres both in and around the original site. Within this 31 acres are many 
residential and commercial establishments. As a producer of pesticides, insecticides, herbicides and fertilizer products, 
the company did not practice good management in regards to chemical byproduct disposal. This subsequently resulted 
in contamination of soil and water in the area and has led to identification of five Operational Units (OU) recognized 
by EPA to include: ground water contamination, contaminated soil, former Woolfolk Chemical Works facility, soil 
and attic dust of homes adjacent to the site, and the Preston Street drainage ditch. Historically there has been concern 
among residents concerning their children of less than five years old that have resided in the area over the past thirty 
years in regards to possible lead toxicity as a result of the environment in which these children have lived. A 
retrospective study of health records is being carried out to ascertain if there is a history of lead toxicity in children 
five years old or less who lived on the site from 1970 to 2000. 
 
593 
Impact of Arsenic Concentration and Exposure Duration on Enzyme Activities in Bulk Soil and Rhizosphere 
of the Arsenic Hyperaccumulator, Pteris vittata. O. Idehen, M. Oruwari*, M. Egnin, R. Ankumah, R. Shange, G. 
Bernard, A. Kumi, and F. Burkari, Department of Agricultural and Environmental Sciences, Tuskegee University, 
Tuskegee, AL 36088. 

Arsenic contamination of groundwater and soil is a major public health concern according to the World 
Health Organization. Arsenic, a metalloid, is widely distributed in the environment, released through biogeochemical 
processes such as rock weathering and volcanic emissions. Bioremediation is considered a more cost-effective and 
sustainable method to remediate arsenic contaminated environment. Pteris vittata, an arsenic hyperaccumulator, has 
been suggested for use in remediation of contaminated environment because it is able to uptake arsenic and 
hyperaccumulate it in its above ground biomass. The rhizosphere is crucial to maintaining soil-plant system and it 
influences microbial densities and activity, hence the biogeochemical events taking place, especially enzyme 
activities. It is important to understand role of the rhizosphere in both nutrient and bioavailability of arsenic during 
phytoremediation. The impact of different concentrations of arsenic on phosphomonoesterase and phosphodiesterase 
activities in soil spiked with 0, 50, 100, 150, 200, 500, 1000, and 1500 mg As -1 Kg alone and in the rhizosphere of 
the Pteris vittata grown on soil spiked with arsenic concentration were investigated. Results show significant increase 
in the enzyme activities after 56 d. There were consistently lower activities at higher concentration of arsenic 
suggesting inhibition of the enzymes by the arsenic. After 14 weeks, the rhizosphere enzyme activities were lower 
than in soil alone at 56 d. This research shows a need for better understanding of the soil-rhizosphere- plant system in 
other to develop an efficient phytoremediation technology. 
 
594 
GHG Emissions as an Urban Sustainability Indicator: Relationship between GHG Emissions and Economic 
Characteristics of the US. B. S. Herbert, R. Robinson*, and N. Johnson, Department of Community &amp; Regional 
Planning, Alabama A&M University, Normal AL 35762. 

Urban sustainability is a process by which measureable improvement in human well-being can be achieved 
through actions across environmental, economic, and social dimensions. An important environmental indicator is 
greenhouse gas (GHG) emissions. According to the 2014 U.S. Climate Action Report, “the most significant long-term 
environmental challenge facing the United States and the world is climate change that results from anthropogenic 
emissions of GHGs”. According to the report, anthropogenic emissions of GHGs is causing major climatic changes 
including rising global temperatures, rising sea levels, warming of the oceans, extreme heat waves and storms, and 
loss of biodiversity. The more affluent, highly urbanized countries are blamed for the majority of greenhouse gas 
(GHG) emissions and since 1990, U.S. GHG emissions have increased by about 7 percent. From year to year, however, 
emissions rose and fell due to numerous changes in the economy including increases in industrial production across 
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multiple sectors and consumption patterns. The aim of this paper is to understand the relationship between national 
GHG emissions and a number of economic indicators such as GDP per capita— current dollars; Real GDP per capita 
(inflation-adjusted) and U.S. Per Capita Real Income (inflation-adjusted). The ultimate goal is to help inform current 
debates about emission projections. Preliminary results show that GHG Emissions per capital is highly correlated to 
GDP per capita and Real GDP per capita, but not to Per Capita Real Income. The paper discusses where GHG 
emissions arise and where mitigation efforts may be most effective. 
 
595 
Metagenomic Analysis of the Sediment Microbiome from an Industrialized, Appalachian River (Charleston, 
WV). I. R. Ugwuanyi*, S. Malkaram, N. Montenegro, and D. H. Huber, Department of Biology, Gus R. Douglass 
Institute, West Virginia State University, Institute, WV 25112. 

Freshwater resources are often threatened near large municipal regions where water is used for industrial 
processes. The riverine sediment microbiome provides a major source of biodegradation and bioremediation processes 
for purifying water from industrialized watersheds. In spite of the importance of the sediment microbiome, surprisingly 
little is known about the metabolic diversity of these microbes and how this diversity is impacted by industrial and 
municipal pollution. We sampled the sediment microbiome of the Kanawha River as it runs through the Charleston 
metropolitan area, West Virginia. This river has been heavily impacted by diverse chemical industries for more than 
seventy years. Samples were collected from the top 10 centimeters of sediment as the river passes through an 
industrialized region in South Charleston. Total DNA was extracted and 8 gigabases of sequence were obtained with 
Illumina HiSeq. Microbiome analysis is in progress using MG-RAST. To date, we have found that the primary 
bacterial phyla are Proteobacteria (51%), Bacteroidetes (9%), Firmicutes (7.2%), and Actinobacteria (5.6%); the two 
most abundant genera are Geobacter (3%) and Burkholderia (2%). Anaerobic respiratory genes are well represented 
compared to other metagenomes from aquatic and anaerobic environments. Aromatic compound degradation, sulfur 
cycle, and a variety of bioremediation capabilities are well represented. Xenobiotic degradation pathways are also 
present, including those for toluene, xylene, ethylbenzene, biphenyl, styrene, and atrazine. The abundance of 
xenobiotic degradation genes is consistent with a long history of industrial use. This project received additional 
funding from the Appalachian Freshwater Initiative (NSF) grant to WVSU. 
 
596 
Economic Analysis of Edge of Field Runoff in the Lower Arkansas Mississippi River Basin. R. Nedd*, E. 
Buckner, Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; and T. White, 
Department of Applied Science, University of Arkansas at Little Rock, Little Rock, AR72204. 

Water conservation in the Mississippi River Basin is of national importance. The National Resources and 
Conservation Service (NRCS) initiated Mississippi River Basin Initiative (MRBI) for water quality and wildlife 
habitat monitoring. Arkansas is one of 13 states that are participating in this initiative. Arkansas has 13.8 million acres 
of total farmland; agriculture is the most important industry accounting for almost $16 billion the total economy. To 
date, Arkansas is known as the number one producer of the nation’s rice and baitfish/feeder fish. The MRBI program 
in collaboration with participating farmers and researchers work together to implement conservation practices to 
promote better water quality and quantity, enhance wildlife habitat and restore wetlands while sustaining agricultural 
productivity in Arkansas. The primary objective of this research is to understand the cost/benefit relationship of the 
technological interventions at the field level, use agricultural policy/environmental extender model (APEX) to 
evaluate the effectiveness of a hydrological runoff model in predicting crop yield, nutrient loss, and sediment loss in 
comparison with real-time data, estimate the economic cost related to the actual nutrient, sediment and pesticide 
pollution in the run off from the sampling site, and the benefits attributed to the use of different conservation practices. 
The results from this study will help determine the optimum level of conservation practices to incorporate on the 
ground, at the field level in order to improve water quality and wildlife habitat in the Mississippi River Basin. 
 
597 
Conditions to Evaluate Differences in Resilience of Sheep and Goats to High Heat Load. U. L. Mengistu, 
Department of Animal and Range Sciences, Haramaya University, Dire Dawa, Ethiopia; A. L. Goetsch*, R. Puchala, 
T. Sahlu, and T. A. Gipson, American Institute for Goat Research, Langston University, Langston, OK 73050; and L. 
J. Dawson, Center for Veterinary Health Sciences, Oklahoma State University, Stillwater, OK 74078. 

Yearling Katahdin sheep and Boer and Spanish goat wethers were used to determine conditions appropriate 
for a model to evaluate resilience to high heat load index (HLI). Moderate quality grass hay was consumed ad libitum 
with supplemental concentrate. Period 1 was 2 wk and periods 2-5 were 1 wk. HLI in the five periods during the 
day/night was 66/66, 80/75, 92/84, 97/86, and 101/89, respectively. Respiration rate increased with advancing period 
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except from period 4 to 5 when there was a smaller decline for Katahdin than for Boer or Spanish. Rectal temperature 
increased as the experiment progressed until period 4 and was similar among animal types in period 5 when values 
for BOE and SPA were lower than in period 4, in contrast to similar values for KAT. Respiration rate at 1300 and 
1700 h increased with advancing period up to a plateau, converse to lower rates at 0600 h in periods 2-5. Rectal 
temperature was slightly less at 1300 vs. 1700 h in periods 3, 4, and 5. Respiration rate at 0600 h differed more among 
days of period 5 than at 13:00 or 17:00 h. Likewise, rectal temperature for Katahdin was lower than for goats early in 
the period but similar among animal types on days 6 and 7. In conclusion, HLI in the range of 95/80.75 and 100/85 
seem appropriate to evaluate resilience to high HLI, periods longer than 1 wk appear necessary, and measurements 
should occur during both the night and daytime. 
 
598 
Effects of Pasture Access Regime on Grazing Behavior and Energy Utilization by Alpine Goats. A. Keli, 
Department of Animal Production, National School of Agriculture, Meknès, Morocco; L. P. S. Ribeiro, Department 
of Animal Science, Federal University of Bahia, Areia, Brazil; and T. A. Gipson, R. Puchala, and A. L. Goetsch*, 
American Institute for Goat Research, Langston University, Langston, OK 73050. 

Twenty-eight Alpine goats in early lactation were used to evaluate effects of pasture access regime on grazing 
behavior and energy utilization in a 16-wk experiment. Treatments were access to grass and/or legume pasture from 
0800 h, after the morning milking at 0700 h, to 1600 h (SET); continually other than during milking (CG); from the 
time of no moisture on leaf surfaces until milking at 1600 h (ND-M); and from the time of no leaf surface moisture 
until sunset (ND-D). SET, CG, and ND-M goats were supplemented with 1.5% BW (DM) of concentrate after the 
afternoon milking, whereas ND-D goats were supplemented at sunset. Organic matter digestibility, average daily gain, 
fecal egg count, and FAMACHA score were affected by treatment. Based on data from GPS collars and leg activity 
monitors, treatment affected time spent grazing (7.43, 6.93, 5.86, and 6.18 h) and walking (1.75, 0.95, 0.66, and 0.90 
h for CG, ND-D, ND-M, and SET, respectively). Intake of metabolizable energy was similar among treatments, 
although heat energy was greatest for CG (14.41, 13.11, 12.90, and 13.03 MJ/d for CG, ND-D, ND-M, and SET, 
respectively). Milk energy yield was similar among treatments, but milk energy:metabolizable energy intake was 
greatest for SET (0.228, 0.219, 0.220, and 0.275 for CG, ND-D, ND-M, and SET, respectively). In conclusion, 
restricting time of pasture access from the morning to afternoon milking favorably affected efficiency of energy 
utilization for lactation presumably by limiting time spent and heat energy associated with grazing. 
 
599 
Progress in Resistance to Internal Parasitism and Growth Performance of Boer, Kiko, and Spanish Goat Kids 
through Selection in a Central Sire Test. Z. Wang, R. Puchala, T. Sahlu, A. L. Goetsch*, Y. Tsukahara, T. A. Gipson, 
and S. P. Hart, American Institute for Goat Research, Langston University, Langston, OK 73050; and L. J. Dawson, 
Center for Veterinary Health Sciences, Oklahoma State University, Stillwater, OK 74078. 

Boer, Kiko, and Spanish male kids from farms in the south-central US were tested for response to artificial 
infection with Haemonchus contortus larvae (categorized as resistant [R], of moderate resistance [M], and susceptible 
[S]) and growth performance in a central test over a 3-year period. Males were randomly selected in year 1, whereas 
offspring of R and M sires were tested in year 2 and 3. The test entailed 2 week of adjustment and 8 week of data 
collection, with free access to a 15% CP and 50% concentrate diet in automated feeders. During adaptation, 
anthelmintic treatment resulted in low fecal egg count (FEC), after which 10,000 infective larvae were administered 
orally. BW and packed cell volume (PCV) were measured weekly, and FEC was determined 4 to 5 times in week 6-
8. DM intake was greatest for M in year 2 but similar among resistance groups in year 3. There was a resistance group 
by breed interaction in ADG, with values highest for R and (or) M. There were interactions in FEC of breed × and 
resistance group, breed × year, and resistance group × year. PCV was greatest for R. In conclusion, selection of meat 
goat sires through a central performance test improved resistance to internal parasitism without negative influence on 
growth performance, although change varied among breeds and years. 
 
600 
Gender and Breed Influences on Goat Meat (Chevon) Tenderness as Evaluated by Allo-Kramer Shear Force 
Values. C. Okere,* O. Bolden-Tiller, Department of Agricultural and Environmental Sciences, Tuskegee University, 
Tuskegee, AL 36088; L. Paschal School of Veterinary Medicine Tuskegee University, Tuskegee, AL, 36088; and C. 
L. Bratcher, Department of Animal Science, Auburn University, Auburn, AL 36849. 

Tenderness is a major quality determinant and has been described as the most important sensory characteristic 
of goat meat (chevon). Instrumental methods such as the Allo-Kramer (AK) “shear compression system (multiple 
blade)”, and Warner-Bratzler (WB) Shear Blade are commonly used in the meat industry for evaluating tenderness. 
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The objective of this study was to evaluate genotype and gender effects on chevon tenderness and other sensory 
corollaries using one instrumental method (AK shear value, kg/g). Samples for AK shear were excised from cooked 
chevon. Allo-Kramer shear value (AKSV, kgf/g of meat) was determined on surface samples (40 x 20 x 7 mm) in 
duplicate. Shear values were measured using an Instron Universal Testing Machine (Instron Corp., Canton, Mass., 
U.S.A.) equipped with a 10-blade Allo-Kramer shear compression cell using a 500-kg load cell with a load range of 
200 kg and a crosshead speed of 200 mm/min. Chevon tenderness measured by Allo-Kramer shear values did not 
differ between breeds or gender. This result was somewhat expected due to the uniform development of rigor mortis 
in all samples irrespective of gender or genotype. This study indicates that instrumental measurement (AK shear 
values) of tenderness in chevon will be meaningless unless they correlate well with routine descriptive sensory analysis 
that researchers use for assessing attributes related to tenderness in meat samples. 
 
601 
Genotype and Seasonal Variations in Porcine Seminal Plasma Mineral Composition. C. Okere*,Department of 
Agricultural and Environmental Sciences, Tuskegee University, Tuskegee, AL 36088; A. Joseph and M. O. Ezekwe, 
Swine Development Center, Alcorn State University, Alcorn State, MS 39096. 

Previous studies indicated that the relative concentrations of macro and trace minerals in porcine seminal 
plasma were highly correlated with in vitro fertility of boar semen and could be used to rank boars in terms of their 
fertility when bred to sows. Concentrations of zinc, sodium, phosphorus, selenium, potassium, calcium and 
magnesium were determined by atomic absorption spectrometry (AAS) in seminal plasma of ejaculates collected from 
Yorkshire (Large White) and Landrace boars, taking into account the potential effects of season and breed over a test 
period of one year. Libido scores were assigned to boars during each semen collection. Upon collection, standard 
laboratory tests were utilized to evaluate semen quality. Results show that both breed of boar and season of semen 
collection significantly influenced the concentrations of minerals in the seminal plasma. Based on these results, 
quantification of seminal plasma mineral composition appears to be an accurate proactive test for qualitative, but not 
quantitative assessments of semen fertility. In addition, it is conceivable that quantification of these elements could be 
used as an additional step to “screen” for ejaculates with reduced fertility which has passed commonly used 
microscopic criteria. This could prove to be critically important in regions with warm humid climatic conditions during 
portions of the year. It is envisaged that the incorporation of the results from this project would greatly enhanced 
widespread use of artificial insemination as a genetic improvement tool by regional limited -resource swine producers. 
 
602 
Characterization of the Uterine Microbiome in Capra Hircus. G.R. Newton*, W.B. Foxworth, F.R.B. Ribeiro, 
L.C. Nuti and S.K. Lewis. Prairie View A&M University, Cooperative Agricultural Research Center, Prairie View, 
TX 77446-0519. 

The presence of bacteria in the upper female reproductive tract (UFRT) has been known for over 20 years. 
Our hypothesis is commensal bacteria play an important role in reproductive tract immunity, especially during the 
earliest stages of pregnancy. We conducted an experiment to determine if bacteria could be detected in the uterus and 
if the community composition and structure differed between vaginal and uterine samples. Vaginal swabs were taken 
before reproductive tracts were removed from goats (n=6) on Day 3 of the estrous cycle and transported to a laminar 
flow hood. One horn was opened and swabs were taken from the uterine horn and the corresponding body of the 
uterus. Endometrium (500 mg) was collected from the other uterine horn and the corresponding uterine body. All 
samples were collected under aseptic conditions and processed for 16s rRNA gene profiling. Distinct community 
composition and structural differences were detected between vaginal and uterine samples using both qualitative- (P 
< 0.01; R2 = 0.411) and quantitative- (P < 0.01; R2 = 0.307) UniFrac analysis (i.e. a distance metric used for comparing 
biological communities). Eight different phyla were identified, with Firmicutes, Proteobacteria and Bacteroidetes most 
abundant in both the upper and lower female reproductive tract. The relative abundance of specific genera of bacteria 
identified in the uterine and vaginal samples differed. The relative abundance of Escherichia/shigella was greatest in 
uterine samples, while Aerococcus was the more abundant in vaginal samples. Therefore, the UFRT contains 
microbial communities that may contribute to normal uterine function. 
 
603 
Evaluating the Effect of Season on the Stress Level of Broilers Raised on Pasture. J. G. Scott*, J. R. Bartlett, J. 
M. Nolan, K. M. Liles, and R. C. Beckford. George Washington Carver Agricultural Experiment Station, Tuskegee 
University, Tuskegee, AL 36088. 

A major problem faced by the poultry industry is the loss of birds due to stress. This can cause a negative 
impact on the comfort level and performance of poultry. Some reports indicate that birds raised on pasture are less 
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stressed than those raised in the conventional system.  The objectives of this study were to evaluate the stress level of 
broilers raised on pasture during different seasons. There were three treatments – spring, summer, and fall. Five 
hundred and forty 1-day-old Cornish Rock male broilers were utilized in the study. Each treatment consisted of 180 
birds with 3 replications of 60 birds each. After a 3-week brooding period, blood samples were collected on day 0 
before birds went to pasture, then on days 14 and 28, to assess white blood cell count, and heterophil to lymphocyte 
ratio (H:L). After 28 days on pasture, the birds were slaughtered and lymphoid organs harvested. Results showed 
lymphoid organs from birds raised in spring were higher than those raised in fall and summer. Total white blood cells 
were higher in the fall and spring than the summer. Individual cell counts showed lymphocytes were higher in birds 
raised in spring than summer, but not different from fall. Heterophil count for broilers raised in the fall and spring 
were higher than those raised in the summer. H:L ratio was higher in fall followed by spring then summer. Based on 
all stress indicators evaluated, results are mixed as to which season caused the most stress in the birds. 
 
604 
Effects of a Pasture-Based Pork Production System on the Expression of Genes Involved in Lipid Metabolism 
and Meat Quality Characteristics in Pork. N. Ceron-Romero*, N. Okoli, Y. Meng, M.O Ezekwe. Department of 
Agriculture, Alcorn State University, Lorman, MS.  

Pasture pork production have shown significant effects on meat quality. However, the impact of grazing 
systems on genes involved in lipid metabolism is still poorly studied. The present study evaluates molecular 
mechanisms and meat quality traits to determine the effects of pasture-based pork production on adipose and muscle 
tissue. 48 finishing pigs were divided into three groups. Control: fed 100% commercial ration with 16% PC; 50/50: 
grazing + 50% of control diet; and 25/75: grazing + 25% of control diet. Quantitative real-time PCR was performed 
to detect variation in gene expression. Peroxisome proliferator-activated receptor (PPAR α, PPAR γ), lipoprotein 
lipase (LPL), and sterol-regulatory-element binding protein 2 (SREBP-2) were assessed. The growth rate was 
significantly evident across the treatments (P<0.05). Control group reach market weight 30 and 60 days earlier than 
the groups 50/50 and 25/75 respectively. Meat quality (flavor, overall acceptability) and carcass traits (marbling, color) 
were scored significantly higher (P<0.05) in the 25/75 group. Back fat thickness was lower in 25/75 group (P<0.05). 
No differences were noted between control and 50/50 groups in meat quality and carcass traits. LPL, PPAR α, PPAR 
γ and SREBP-2 expression on adipose tissue was higher in the 50/50 group than in the control and 25/75 group. In 
muscle LPL, PPAR α, PPAR γ expression was higher in 25/75 group and SREBP-2 expression was increased on the 
pigs grazing pasture than in the control group. In conclusion this study showed that pasture-based pork production can 
positively influence lipid metabolism genes important for improving meat quality traits if the right pasture exposure 
and feed is imposed.  
 
605 
Evaluation of Herd Health Programs and Management Practices on Small Beef Cattle Farm Operations. R. 
Marshall*, T. Eastern, and C. Austin, Southern University Agricultural Research and Extension Center, Baton Rouge, 
LA 70813. 

Traditional veterinary medicine with healing, curing and treating of single animals or entire herds has lost its 
importance and will eventually be replaced by preventive measures and health management. Because animal or herd-
health information is important not only to the farm business but potentially also to animal welfare and public health, 
an understanding by farmers, researchers, and extension agents of the types of sources of animal/herd health that 
farmers can utilize is important. This project focuses on improving livestock herd productivity through general 
husbandry, nutritional management, pathogen control strategies, vaccination, disease surveillance and environmental 
management to prevent production-limiting diseases. An initial survey of cow/calf operations was conducted to assess 
the production practices in place and the existing knowledge of farmers concerning the control of diseases. The survey 
instrument was developed utilizing the expertise involved in this project as well as outside technical experts such as 
USDA, APHIS, and Veterinary Services in Louisiana. The questionnaire gathered information on animal feeding 
practices, including details on current use of pesticides, coccidiostats, hormones, vaccination protocols, biosecurity 
measures, and relationships with animal health professionals, supplements of hormones, minerals and vitamins, breeds 
of animals, and on the knowledge that small farmers have on the control, prevention, and transmission of diseases 
within the small farm environment. This project will result in development of new strategies to control economically 
important diseases of beef and advance the body of knowledge of limited resource farmers in both basic and applied 
research on disease surveillance and biosecurity for farm operations. 
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606 
Evaluating the Accuracy of Using Reinforcing Bar and an Infrared Thermometer vs. Long-stemmed 
Thermometers in Monitoring Mortality Compost Pile Temperature. E. Pacheco, A. Reyes, M. Negrón, and A. 
Rodriguez, University of Puerto Rico – Mayagüez, Mayagüez, Puerto Rico; and T. A. Gipson, and R. C. Merkel*, 
American Institute for Goat Research, Langston University, Langston, OK 73050. 

Mortality compost piles were constructed using a mixture of goat mortality and butcher waste to compare 
core temperature recorded by long-stemmed thermometers (LST) vs. an infrared thermometer (IR) to read temperature 
of a reinforcing bar (RB). One LST was inserted into the core of each pile along with a 3 m length of 0.95 cm thick 
RB in close proximity. For 30 d following pile construction, LST temperature was recorded daily between 1500 and 
1600 h. Each RB was then withdrawn from the pile and the tip’s temperature determined using an IR. Data were 
analyzed using repeated measures in a mixed model containing treatment (T = LST and RB), date as a covariate (D), 
and the interaction to test for heterogeneity of slope. Compost pile was a random effect. Date and T×D showed 
differences, whereas T did not. Date was used as a covariate as temperature in working mortality compost piles will 
spike soon after pile formation and slowly decline. The T×D test recorded a slope estimate of -0.320 for LST and -
0.018 for RB. This suggests that RB can be used to monitor mortality compost pile temperature but is not accurate 
enough to model the normal decline in temperature over time. Using an IR with RB may be acceptable for monitoring 
mortality compost pile temperature and would be a cheaper alternative for producers composting multiple mortalities 
than to purchase LST for each pile. However, RB is not appropriate for use when precise temperature measurement is 
needed. 
 
607 
Species and Breed Differences of Small Ruminant in Response to Experimental Infection with Haemonchus 
Contortus and Growth Performance in a Centralized Performance Test. Y. Tsukahara, Z. Wang, R. Puchala*, T. 
Sahlu, A. L. Goetsch, T. A. Gipson, and S. P. Hart, American Institute for Goat Research, Langston University, 
Langston, OK 73050; and L. J. Dawson, Center for Veterinary Health Sciences, Oklahoma State University, Stillwater, 
OK 74078. 

The response to experimental infection with Haemonchus contortus and growth performance of small 
ruminant males were compared in a central performance test at Langston University (LU). Boer, Kiko, and Spanish 
goats and Dorper, Katahdin, and St. Croix sheep from eight commercial farms in AR, KS, MO, and OK and LU were 
used. The test entailed an adjustment period of two weeks followed by eight weeks of data collection. During 
adaptation, anthelmintic treatment resulted in low fecal egg count (initial FEC = 64 eggs/g), after which a dose of 
10,000 larvae was administered orally. After the infection, packed cell volume (PCV) was measured weekly and FEC 
was determined five times in week 5-9. Species differed in ADG (176 and 305 g), DM intake (1.14 and 1.81 kg/d), 
FEC (1,897 and 1,488 eggs/g in untransformed scale), and PCV (26.7 and 29.1% for goats and sheep, respectively). 
Dorper and Katahdin had greatest ADG (231, 154, 144, 329, 316, and 270 g) and DM intake (1.37, 0.94, 1.11, 1.98, 
1.94, and 1.51 kg/d for Boer, Kiko, Spanish, Dorper, Katahdin, and St. Croix, respectively). St. Croix had the lowest 
FEC (1,701, 2,548, 1,442, 1,957, 1,587, and 921 eggs/g) and highest PCV (25.8, 27.8, 26.5, 29.0, 27.7, and 30.7% for 
Boer, Kiko, Spanish, Dorper, Katahdin, and St. Croix, respectively). In conclusion, there was considerable variability 
between species, among breeds, and within breeds in resistance to internal parasitism based on FEC and PCV after an 
artificial challenge with H. contortus larvae in a standardized environment. 
 
608 
The Response to Artificial Infection with Haemonchus Contortus and Growth Performance of Sheep and Goat 
Progeny of Selected Parents in a Central Performance Test. R. Puchala*, Z. Wang, T. Sahlu, A. L. Goetsch, Y. 
Tsukahara, T. A. Gipson, and S. P. Hart, American Institute for Goat Research, Langston University, Langston, OK 
73050; and L. J. Dawson, Center for Veterinary Health Sciences, Oklahoma State University, Stillwater, OK 74078.  

Katahdin (KS-A), Katahdin (KS-B), Dorper (DS), and St. Croix sheep (CS) and Kiko (KG), Boer (BG), and 
Spanish goat (SG) males from five commercial farms in KS, MO, and AR and Langston University (LU) were used 
to investigate growth performance and response to artificial infection with Haemonchus contortus in year 3 of a central 
test at LU. Animals tested were progeny of dams (based on on-farm data) and sires classified as Resistant and Moderate 
in year 2. The test entailed an adjustment period of 2 weeks followed by 8 weeks of data collection. During adaptation, 
anthelmintic treatment resulted in low fecal egg count (FEC; <600 eggs/g), after which 10,000 larvae were 
administered orally. Packed cell volume (PCV) was measured weekly and FEC was determined five times in wk 5-9. 
Resistant males had highest ADG (256, 237, and 225 g for Resistant, Moderate, and Susceptible, respectively). There 
was an animal group×resistance classification interaction on FEC (270, 2,346, and 4,633 with KS-A, 1,088, 5,272, 
and 8,263 with KS-B, 442, 1,140, and 2,370 with DS, 209, 870, and 2,368 with CS, 248, 994, and 2,431 with KG, 
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1,182, 2,164, and 4,523 with BG, and 215, 1,203, and 3,132 eggs/g (untransformed) with SG for Resistant, Moderate, 
and Susceptible classes, respectively). The correlation coefficient between sire and progeny FEC was 0.27 and that of 
PCV was 0.44. In conclusion, selection for resistance did not adversely affect performance of males, and there were 
moderate relationships between indices of parasite infection of sires and progeny.  
 
609 
Deploying a Mobile Reproduction Lab: Meet The Sperminator.  S. Wildeus*, Agricultural Research Station; D. J. 
O’Brien, Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806. 

The Small Ruminant Program at Virginia State University has been working on a low cost and simple 
approach to make artificial insemination of sheep and goats feasible in a small farm setting. To move the research 
from a campus laboratory to commercial and cooperator farms, a simple and cost-effective mobile lab was developed 
and mounted on a standard pickup truck bed. The unit consists of a utility core built into an aluminum frame and 
bolted to the truck bed directly behind the cab. The utility core consists of a power inverter providing AC current from 
the truck battery, a water pump and 100 L poly tank, a tank-less water heater connected to a small propane tank, and 
a portable refrigerator/freezer (20 L capacity).  Equipment and supply storage is provided by two commercial 
aluminum side truck boxes (340 L capacity each) and a steel drawer floor box (400 L capacity). The unit contains a 
removable work surface that can be mounted onto the tailgate and a free-standing molded plastic folding table. The 
mobile reproduction lab is equipped with a microscope, a sperm counter, a warm stage, an electro ejaculator, an 
ultrasound scanner, and basic laboratory equipment and supplies (water baths, pipettes, etc.). To date, the unit has 
been used for various on-farm trials, workshops, and custom collections for small ruminant germplasm preservation. 
 
610 
Dairy Herd Information (DHI) for Goats: Current Status and Future Trend in the US.  
S. Zeng*, T. Gipson, and E. Vasquez, American Institute for Goat Research, Langston University, Langston, OK 
73050. 

The Research and Extension Program at Langston University has operated a certified Dairy Herd Information 
(DHI) Laboratory for goats serving dairy goat producers in the US since 1995. This DHI Laboratory for Goats is the 
one and only laboratory in the world dedicated solely to goats. Goat milk samples are collected from producers around 
the country monthly and analyzed for fat, protein, lactose and total solids contents, and somatic cell counts (SCC). 
Data are electronically transferred to and processed by one of the four data processing centers in the US, i.e., the Dairy 
Record Management System (DRMS) of North Carolina, and various reports are generated for the producers to use 
for herd management, nutrition and feeding, mastitis control, and genetics and breeding purposes. This certified 
program helps improve animal health and achieve high production and premium quality of goat milk, making huge 
impacts to the growing US dairy goat industry. Currently there are approximately 241,000 lactating dairy goats in the 
US It is estimated however that only 6% of lactating goats are enrolled in the DHI testing program, in comparison to 
48% in dairy cows. As of October 2016, there are about 113 goat herds from 29 states enrolled in the Langston 
University DHI Laboratory for Goats. The average fat, protein and SCC of milk from all goats tested were 3.81%, 
3.15% and 392,000/ml, respectively. The current status, standard operation, and future trend of the DHI program for 
goats are discussed to help take advantage of it and to benefit more goat producers in the US as well as around the 
world. 
 
611 
Cohesive Behavior of a Small Herd of Goats in a Woodland Pasture. T. A. Gipson*, American Institute for Goat 
Research, Langston University, Langston, OK 73050; and C. Clifford-Rathert, Department of Agriculture and 
Environmental Science, Lincoln University, Jefferson City, MO 65101. 

Cohesive behavior (CB) of animals can reflect ease with the environment and willingness to explore and 
efficiently utilize grazing resources. The objective was to evaluate CB in a small herd of goats over time. Twenty-one 
mature, female goats were fitted with GPS collars and released into one of three 0.5 ha wooded paddocks, with seven 
goats per paddock. Goats were assigned to the same paddock each year. Collars recorded a fix every 5-min for 10 d 
during the late spring for three consecutive years. Inter-animal distance (IAD) was calculated for each 5-min interval. 
To test if CB of the small herds changed over time, heterogeneity of slopes was evaluated with day of exposure to the 
paddock as a covariate, year, hour of the day, and all two-way interactions as fixed effects and with animal and 
paddock as random effects. IAD increased linearly with day of exposure to paddock, with the greatest increase in yr 
1 and 3 at 0.83 m/d and yr 2 the slowest at 0.41 m/d. For d 1, the IAD was greatest for year 3 (19.6 m) with yr 1 and 
2 similar (16.8 and 17.1 m, respectively). The IAD was smallest in the early morning hours (23.0 m at 0300 h) and 
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greatest shortly after sunrise (29.9 m at 0800 h). However, daytime or nighttime had no effect on IAD. These results 
indicate that a small herd of goats tends to exhibit less CB as time progresses and because of previous exposure. 
 
612 
Genome-wide Association Analysis of Residual Feed Intake and Milk Yield in Dairy Goats. C. B. Wasike, N. C. 
D. Silva, R. Puchala, T. Sahlu, A. L. Goetsch, and T. A. Gipson*, American Institute for Goat Research, Langston 
University, Langston, OK 73050; and tM. M. Rolf, Animal Science Department, Oklahoma State University, 
Stillwater, OK 73050. 

The objective was to conduct a genome-wide association study (GWAS) for residual feed intake (RFI) and 
total milk yield in dairy goats. Forty-eight Alpines (56.4 kg BW; 423 kg milk; 225 d in milk; 16 primiparous) were 
used. Data in mid- to late lactation were used to calculate RFI. Milk yield and component data were collected over a 
12-wk period and used to calculate energy-corrected milk yield (ECMY). ECMY DMI, and BW from the same period 
were used to calculate RFI. Genotypes were assayed using the Illumina 52K goat SNP chip. SNPs with a minor allelic 
frequency < 0.01 were removed, resulting in 48,632 SNPs available for analysis. Estimated heritability was 0.23 and 
0.49 for RFI and total milk yield, respectively. The 100 SNP with the greatest effects contributed 3.1% and 3.3% of 
the total genetic variance for RFI and total milk yield, respectively. Although the sample size in this study is very 
small and the ideal usage of genomic information would be to supplement large-scale genetic evaluation programs, it 
illustrates the potential of utilizing genomic selection with phenotypes on large populations of dairy goats to make 
genetic improvement. Genetic selection for RFI and milk yield in dairy goats may be expedited by selection programs 
that incorporate genomic information, particularly in the absence of large, nationwide breeding value prediction 
programs. 
 
613 
Effect of Genotype and Dietary Supplement on Carcass Weights and Carcass Compositions of Ram Lambs. T. 
Wuliji1*, B. Shanks, L. Wilbers, A. Bax, K. Basinger, Lincoln University of Missouri, Jefferson City, MO 65102; J. 
Caldwell, Purina Animal Nutrition Center, Gray Summit, MO 63039. 

Meat production from hair sheep breeds is a popular diversification enterprise in the US. Although terminal 
meat breeds, such as Texel have a reputation for high carcass yield and leanness, hair sheep may be better adapted to 
marginal or poor grazing conditions. This project evaluated post-weaning growth and carcass performance in Katahdin 
(KAT) and Texel × Katahdin crossbred (TxK) ram lambs in an 8-week dry lot experiment. Forty-five ram lambs, 
consisting of 21 KAT and 24 TxK ram lambs, were allocated into 3 groups using both live weight (LW) and genotype 
stratification. Rams were provided ad libitum access to the same quality hay and water supply per pen. Corn-grain 
supplements were offered at 340 g/hd/d for a 1- week adaptation period and then increased to 636 g/hd/d for reminder 
of the trial. The back fat thickness (BF, mm) and loin eye muscle area (LEA, cm²) were measured using an ultrasound 
scanning machine fitted with backfat probe over the12th rib. Slaughter weight, hot and cold carcass weights, primal 
cuts (leg, rack, shoulder and loin etc), LEA, BF, and dissected carcass composition for lean, bone and fat 
measurements were analyzed using PROC mix procedures of SAS. There were no significant differences between 
groups, except average daily gain was significantly higher for KAT compared with TxK. Therefore, hair sheep breeds, 
such as Katahdin seem to produce similar size and primal cuts, which are comparable to meat breeds or its crossbreds 
produced within similar conditions. 
 
614 
Pine Debarking Behavior of Kiko Wethers in Silvopasture and Woodland Grazing Systems. Y. Karki*, U. Karki,  
R. Khatri, S. Poudel, N. Gurung, A. Kumi, and B. R. Min. Cooperative Extension/George Washington Agricultural 
Experiment Station, College of Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL 
36088. 

Kiko goats are commonly used to utilize the understory vegetation in tree production systems, such as 
silvopastures and woodlands, in the Southeast. However, not much information is reported on whether goats would 
inflict any untoward effect on trees present in such grazing systems. The objective of this study was to evaluate goats’ 
behavior on different species of southern-pine trees in silvopasture and woodlands. The study was conducted at the 
Atkins Agroforestry Research and Demonstration Site of Tuskegee University, Tuskegee, AL in 2015 and 2016. Study 
plots consisted of mixed-pine (loblolly, Pinus taeda L., and longleaf, Pinus palustris Mill.) silvopastures with cool-
season (3 plots, one acre each) and warm-season forages (3 plots, one acre each), and pine-hardwood mixed woodland 
(6 plots, one acre each). At the beginning of the study, pine trees (long leaf and loblolly) were approximately 11 years 
old and tree density was 147 trees/acre. Study plots were rotationally grazed with 29 Kiko wethers (5-7-months when 
the study began): silvopasture plots with cool-season forages during winter/spring, and the silvopasture plots with 
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warm-season forages and woodland plots in summer and fall. After the goats were moved out of each plot, trees were 
inspected for damage and the damaged portions were measured. Most frequent and severe debarking occurred with 
longleaf pines in the silvopasture plots with cool-season forages during the winter/spring grazing period leading to the 
death of several trees with severe damage. Further study is needed to determine the seasonal variation and species 
preference for goats’ debarking behavior.   
 
615 
Preliminary Study on Anthelmintic Potential of Methanol Extracts of Certain Plants. Z. Wang*, Y. Guo, A. L. 
Goetsch, and T. Sahlu, American Institute for Goat Research, Langston, University, Langston, OK 73050; and Jifu 
Zhao, AZ Nature Art LLC, San Diego, CA 92126. 

More than 900 plant extracts were screened for anthelmintic potential using an egg-hatching inhibition 
procedure. Dried plants were extracted with methanol and filtered to derive a crude plant extract. Extract was 
suspended in Tetrahydrofuran (THF), stirred, and filtered. The THF solution was evaporated and the concentrated 
extract was dried. Dried extract was weighed and dissolved in dimethyl sulfoxide (DMSO). With a sucrose step 
gradient procedure, worm eggs were harvested from fresh feces of goats naturally infected with parasitic nematodes 
in which more than 90% were Haemonchus contortus. The eggs in phosphate buffered saline (PBS) were distributed 
into 96-well plates. Two μL of plant extracts in DMSO were added to each well in duplicate and mixed. Untreated 
eggs in PBS plus DMSO served as a negative control. The test plates were kept in an incubator at 27°C for 48 h. 
Hatched larvae (dead or alive) and unhatched eggs (embryonated and non-embryonated) were then counted under a 
microscope. Percentage of inhibition of egg hatching was calculated as: inhibition (%) = number of egg / (number of 
egg + number of larvae) × 100. Sixteen extracts showed inhibitive effects (> 50%) at the concentration of 400 μg/mL. 
The extract of black pepper (Piper Nigrum L.) was particularly effective and examined further. The results suggest 
that more work is needed to evaluate the anthelmintic efficacies of solvent extracts of black pepper and other plants. 
 
616 
Research and Extension Partnership is Making a Difference in the Lives of Missouri’s Small Farmers. S. Pathan, 
K.B. Paul, and A. Sharma*, Department of Agriculture and Environmental Sciences, Lincoln University of Missouri, 
Jefferson City, MO 65101 

Lincoln University’s Innovative Small Farmers’ Outreach Program (ISFOP) provides research based 
information, education and training to under-served and minority farmers and ranchers to improve their overall quality 
of life. Under ISFOP’s umbrella, the Extension staff, the Research scientists, as well as the collaborative farmers work 
together to develop, disseminate and adopt sustainable technologies. Extension field staff disseminates appropriate 
information through one-on-one consultation, workshops and on-farm demonstrations to the farmers. The Program 
has delivered and the farmers and ranchers have adopted successfully new information and/or technologies on several 
important topics that are especially relevant to small farms.  Some of the more popular improvements adopted by the 
collaborating farmers include:  cover crops, integrated pest management, improved woodlands, grazing management, 
season extension, etc.  Our researchers are presently conducting trials to select a few food grade, high protein soybean 
varieties suitable for growing by small farmers for a specialty market. A recent campaign by ISFOP staff to raise 
awareness among the small land-owners the benefits of woodlot management has generated considerable interest. 
This is keeping our forestry faculty totally occupied.  “Extension” was not in his terms-of-reference, but he has been 
drawn into it.  Research -Extension partnerships have made a positive impact in the lives of Missouri’s small farmers 
and ranchers while granting “research” a more meaningful place.  
 
617 
Assessing Residents' Willingness to Pay for Greenways and Trails: Tallahassee, Florida Experience. A. B. 
Lorenzo* and J. J. Muchovej, Agricultural Sciences Program, College of Agriculture and Food Sciences; and D. Solis, 
Agribusiness Program, College of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307. 

Residents’ willingness to pay for the preservation of the St. Marks Trail, a recreational greenway, was 
assessed using on-site survey in the City of Tallahassee, state capital of Florida, United States. Survey responses 
indicated the following: 1) residents' willingness to pay for the preservation of the St. Marks Trail is positively 
associated with safety issues such as crossings at roads and streams, and maps and directional signs, as well as personal 
issues such as points of interest and no crowds; 2) while amounts trail users were willing to pay did not vary between 
genders, there were significant differences among educational levels, race groups, and types of employment; 3) more 
than 60% of respondents view the preservation of the trail as very important and are willing to pay an annual user 
pass. The survey results may find utility in crafting more effective support programs for the preservation of greenways 
and trails like the St. Marks Trail. 
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618 
Estimating the Value of Shade in Neighborhood Parks Based on Visitors' Willingness-To-Pay. A. B. Lorenzo* 
and M. H. Thomas, Agricultural Sciences Program, College of Agriculture and Food Sciences; and D. Solis, 
Agribusiness Program, College of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307. 

Trees and other lower forms of vegetation are a vital part of public parks infrastructure. They reduce surface 
and air temperatures directly by providing shade and/or indirectly through the cooling effect of evapotranspiration. 
The Cascades Park, a recent addition in the heart of Tallahassee, Florida, serves a unique dual function as stormwater 
facility and a neighborhood park. A survey of park visitors using the bidding contingent .valuation model was 
conducted to estimate the economic value of increasing shade. Respondents' willingness-to-pay (WTP) was elicited 
through a hypothetical scenario in which respondents were asked if they were willing to pay a specific amount to be 
added to their monthly utility bill, to fund planting fully grown shade trees at the park and guarantee to have adequate 
amount of shade. A total of 155 surveys were used in the logistic regression model analysis and the results reveal 
mean WTP of $2.69 (95% CI: $2.46, $2.91), which implies a total WTP by Tallahassee residents of $487,000 (95% 
CI: $445,260, $526,710). As anticipated, the WTP data correlate with survey respondent characteristics and types of 
recreation activities. The findings provide county/city government officials with valuable information about park 
visitors ' support for providing shade in the park. 
 
619 
HBCU Students’ Familiarity with FCS-BOK: Focusing on Core Concepts and Integrative Elements. E. 
Newcomb-Hopfer, S. Lee, J. Walker*, and M. Williams-Wheeler, Department of Family and Consumer Sciences, 
North Carolina Agricultural and Technical State University, Greensboro, NC 27411. 

This research assesses HBCU students’ familiarity with FCS-BOK [Family and Consumer Sciences Body of 
Knowledge - Core Concepts (CCs) and Integrative Elements (IEs)] that emphasizes individuals, families and 
communities. In the FCS-BOK, individuals, families, and communities are considered important elements when 
understanding the well-being of our society (Nickols et al., 2009). For college students in FCS areas, it is vital to 
understand these elements. During the fall semester of 2014, a one-page survey was administered to NCA&T students 
enrolled in four FCS core courses. Five demographic and eight [CCs (5) and IEs (3)] questions were included in the 
survey. Participants rated their familiarity with each statement using a five-point Likert-type scale. Descriptive 
statistics and one-way ANOVA were used in this study. Forty-two percent were upper-level classification and 84 
percent were in an FCS major (39 percent in Child Development and Family Studies, 25 percent in Fashion 
Merchandising and Design, 15 percent in Food and Nutritional Science, and 4 percent in Consumer Sciences). Most 
participants were female (92 percent) and African American (93 percent). Students were most familiar with basic 
human needs (CCs) while they were less familiar with human ecosystems (IEs). In terms of CCs, seniors’ familiarity 
average was significantly different from that of freshmen. Regarding IEs, the familiarity average of seniors was 
significantly different from that of freshmen and juniors; and the familiarity average of sophomores was significantly 
different from that of freshmen. This study is meaningful in assessing HBCU students’ familiarity with individuals, 
family, and community elements in the FCS-BOK.  
 
620 
Breast Cancer Awareness: Community Service Learning Partnership Project. M. Bailey-Jefferson, J. Brown, S. 
Green, G. Payne, A. Plummer-Roby, J. R. Wheat*, and T. K. Winston, Department of Human Sciences, University of 
Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

The Human Development and Family Studies (HDFS) Club at the University of Arkansas at Pine Bluff 
(UAPB) presented a Breast Cancer Awareness Seminar partnering with the Student Health Infirmary and the Arkansas 
American Cancer Society to bring awareness about the effects of breast cancer on individuals and their families. The 
purpose of the service learning project was three-fold: (1) To educate the public and university community about 
breast cancer, breast self-inspection exams, diagnosis, screening, early detection, and treatments; (2) To recognize 
breast cancer survivors and non-survivors in a candle lighting memorial ceremony; and (3) To commemorate the 
memory and legacy of a former HDFS professor who lost her battle with breast cancer. Philanthropy and leadership 
are among a few valuable skills that HDFS students experienced while undertaking the Breast Cancer Awareness 
Seminar/Service Learning Project. Implications of this project provided integration of community service with 
instruction while the audience learned from breast cancer survivors’ testimonies. Information on tumor modules, 
prevention, genetic testing, and treatment methods were presented. 
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621 
Factors Contributing to Childhood and Adolescent Obesity among African American Children in Jefferson 
County:  A Mixed Methodology. J. R. Wheat*, Department of Human Sciences; P. Dorsey, Department of Social 
and Behavioral Sciences; and F. Taylor-Waller, Department of Health, Physical Education, and Recreation, University 
of Arkansas at Pine Bluff, Pine Bluff, AR 71601. 

Obesity prevention programs for African American children are highly unrecognized in the United States of 
America. While many may know about the growing problem, the majority whom are affected seem unsure about how 
to respond to the problem. The study was conducted to investigate whether factors such as television viewing, fast 
food consumption, height, weight, and gender played a significant role in the development of obesity in youth residing 
in Jefferson County, Arkansas. This study may help to promote healthy eating behaviors and physical activity among 
children/adolescents who may be considered overweight. Participants were 11 males and 11 females aged 11 to 16 
that were enrolled in two summer youth programs: (1) Boys and Girls Club of Jefferson County; and (2) Targeting 
Our People's Priorities with Service (TOPPS) Agency. Participants were measured prior to answering a 20-question 
survey. It was hypothesized that the males who participated in this study were more likely to be overweight than the 
females because of their food consumption and body mass index (BMI). Results and prevention strategies are 
presented.  
 
622 
Preliminary Findings Bring Unique Concerns about Resilient Agriculture in Appalachian Kentucky.  M. F. 
Simon*, Land Grant Program, Kentucky State University, Frankfort, KY, 40601; and J. V. Worstell, Delta Land and 
C Community, Fox, AR 72051. 

Resilient agriculture is associated with healthy rural populations.  Nationwide, where agriculture production 
methods, soil, water, and economic systems have been determined to be resilient, rural populations tend to have less 
obesity, fewer food deserts, and healthier populations.  However, this is not the case for rural populations in 
Appalachian Kentucky, particularly in the Promise Zone and nearby StrikeForce Zone. Using primary data that were 
collected through focus groups, one-on-one interviews, and Extension observations, preliminary results indicate that 
most of the farms in the region are resilient.  Yet, this is one of the poorest regions of the U.S. whose population has 
many dietary health concerns that are similar to those seen in locations where agriculture is not resilient and/or food 
deserts are widespread.  This has opened a new area of research and Extension needs.  First there is a need to determine 
why this paradox exists.  The initial assessment has led to one hypothesis that even though the farms are resilient, 
there are too few farms in any county to support the population in their service area.  These findings will provide the 
basis for continued research into the resilient agriculture systems and health of the populations in rural Appalachian 
counties in Kentucky and the surrounding states.  Then steps can be developed to target appropriate Extension and 
research programming to that region of Kentucky and rural Appalachia.  
 
623 
A Comprehensive and Interdisciplinary Approach to Teach International Agriculture. S. Elavarthi*, College of 
Agriculture and Related Sciences, Delaware State University, Dover, DE 19901; Lurline Marsh, School of 
Agricultural and Natural Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853; and Marikis 
Alvarez, College of Agriculture and Related Sciences, Delaware State University, Dover, DE 19901. 

One of the approaches being used by universities to familiarize students to global issues is study abroad 
programs. In the last four years, 36 students from diverse majors participated in a three-week study abroad mission to 
Ghana as part of our goal to train them in international agricultural issues. The main features of the mission were 
interdisciplinary, team guiding and teaching approach by faculty from diverse fields, to facilitate interaction among 
the diverse student body. The management of the mission involved strategies that enabled participation of each 
specialization in the discussion from their perspective. Students earned up to three credits in International Agriculture 
or International Development at DSU/ UMES, respectively. Their activities consisted of a rich combination of field 
trips, group discussions and exercises, and interviews and interaction with policy makers, researchers and farmers. 
The pre-trip and post-trip surveys of the students indicated that the strategy helped them understand key characteristic 
features of agricultural development in Ghana. Student experiences encompassed agricultural policy development, 
implementation, and its influence on market creation for businesses and market access for farmers. Before the trip, 
students perceived that their knowledge of the target criteria was average but had high interest in the program. Post 
trip data analysis showed a significant increase in knowledge and skills criteria while maintaining a high level of 
interest in the program. This model for study abroad orientation is an effective way to present broad-based agricultural 
development issues, and complex socio-economic issues to undergraduate students. 
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624 
A Case Study: Home Features of N.C. Low-Income Elderly Renters Aging in Place. V. L. Giddings, S. Lee, and 
S. R. Robinson*, Department of Family and Consumer Sciences, North Carolina Agricultural and Technical State 
University, Greensboro, NC 27411. 

Research on aging in place (AIP) has been frequently conducted for elderly homeowners, not renters. 
According to the Centers for Disease Control and Prevention (2013), AIP is defined as the ability to live in one’s own 
home and community safely, independently, and comfortably; this implies AIP can also be pursued by aging renters. 
Elderly renters, particularly low-income, have less flexibility in home modifications, leading to unsafe and less 
accessible home features, due to deficiency in ownership. This is a case study to examine the home features of low-
income, elderly North Carolina renters in a context of AIP. From July 2016 through October 2016, the NCA&T 
Housing Research Team conducted 10 home visitations to take photos of the home features of renters age 62 and over, 
who currently live in a central North Carolina city (NCA&T Behavioral IRB Study # 16-0013). Their structure types 
included single-family detached housing (3), townhomes/apartment (6), and independent living community (1). 
Among 10 homes, most entrance doors were 36ʺ wide, implying support of an accessibility feature. However, other 
home features implied difficulty if the participants pursued AIP. Selective findings were: Only one home had less than 
1ʺ thresholds at the entrance door; only three had higher than standard toilets; three had grab bars in the bathtub. Thus, 
low-income, elderly renters in N.C. will need more supportive home features to age in place. More attention should 
be given to bathroom features due to safety (e.g. falls from higher bathtubs) and health concerns (e.g. mold from lack 
of adequate ventilation).    
 
625 
Experiential Learning Opportunities in Rural Development and Food Security Programs and Projects. T. 
Hargrave*, V. Igbokwe, and W.L. Whittaker, Agriculture Economics Program, Alcorn State University, Lorman, MS 
39096. 

Southwest Mississippi, in which Alcorn State University is located, is one of the poorest and most food 
insecure regions of the State.  It experiences high rates of poverty, unemployment and other impaired socioeconomic 
conditions. Indeed, 18 percent of households in the region are considered food insecure.  For many years these regions 
have introduced programs to help improve social and economic conditions; notwithstanding, they continue to 
experience economic stagnation. The direct engagement of Alcorn’s students/faculty/staff in community development 
and food security programs is an ideal learning laboratory. The project sought to increase experiential learning 
opportunities of agriculture majors through participation in Rural Development and Food Security Programs. The 
project employed innovative techniques to encourage greater interest in rural development and food security, thereby 
ensuring that our students are professionally trained and workforce ready to address socioeconomic forces affecting 
rural communities. The project enabled students, faculty and staff to work with local communities throughout 
Southwestern Mississippi, the Mississippi Delta and other areas of the state to acquire real-world knowledge, while 
helping to empower rural people to resolve persistent problems of poverty and food insecurity.  The project served as 
a significant recruitment/retention tool for the Department of Agriculture.  It should be noted that the shift in teaching 
and learning paradigms demand that Agriculture curricula provide students with practical exposure to rural 
perspectives through targeted hands-on learning in rural areas.  
 
626 
Traditionally Underserved Populations in Texas Strikeforce Counties. A. L. Parks, W.H. Turner*, and Y. Jung, 
Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M 
University; Prairie View, TX 77446. 

Texas is one of 25 states participating in the USDA StrikeForce for Rural Growth and Opportunity Initiative 
announced on January 15, 2016 by Secretary of Agriculture Tom Vilsack. This initiative was established to address 
the specific challenges associated with rural poverty.  Texas has 96 StrikeForce counties. Research and Extension 
programs are charged to carry out community-sensitive programs such as the enhancement of the resilience of families, 
addressing the effects of economic disparities between groups, and, among other services, advocating for upward 
social and economic mobility in communities. Thus, research based in social demography, cultural patterns and 
changes, and lifestyle factors serves purposes as important as the investigations of food, plant, animal, and natural 
resources systems. This purpose of this research exercise is to show and discuss a model of the types of baseline 
information that is needed for understanding the traditionally underserved and unserved populations served by 1890 
Land Grant Institutions, to raise awareness about regional themes related to poverty status, racial concentration, 
patterns of economic development and employment.  
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627 
Web-Based Dietary Assessment Questionnaire Adapted to Evaluate Eating Patterns in American Elementary 
School Children. Y. H. Gao-Balch* , L. D. Privet, and S. J. Haliburton, Department of Human Science, University 
of Arkansas at Pine Bluff, Pine Bluff, Arkansas 71601. 

Web-Based Dietary Assessment Questionnaire was developed as a surveillance instrument to measure dietary 
and physical activity behaviors in children and adolescents. This study was developed to evaluate the validity of food 
eating pattern from the elementary school version of the Web-Based Dietary Assessment Questionnaire. Validity was 
assessed by comparing food items selected on the questionnaire with food items reported from a single 24-hour recall 
covering the same reference period. In this study, participants were 4th grade students from WT Cheney Elementary 
School and South Wood Elementary in Pine Bluff Arkansas (N = 87). Kappa statistic was used to test for agreement 
between responses to Web-Based Dietary Assessment questionnaire items and reference values by 24-hour dietary 
recall. Spearman correlation was used to analyze the agreement between the questionnaire and the 24-hour recall. 
Correlation between Web-Based Dietary Assessment Questionnaire item responses and recall data ranged from 0.25 
(bread and related products) to 0.67 (gravy). The percentage agreement ranged from 26% (bread and related products) 
to 90% (gravy). The variables with unequal score ranged from .06 (chocolate candy) to .60 (beans). Results from this 
study indicate that the Web-Based Dietary Assessment questionnaire can be administered in the classroom quickly 
and easily to measure previous day dietary behaviors of fourth graders. However, questions addressing consumption 
of “vegetables,” “candy,” and “snacks” need further investigation 
 
628 
The Application of Qualitative Count Data to Social Systems Research. Y. Jung* and W. Turner, Cooperative 
Agricultural Research Center; and D. Green, Cooperative Extension Program, College of Agriculture and Human 
Sciences, Prairie View A&M University, Prairie View, TX 77446 

Agriculture is one of the fastest growing industries in the world. With the inclusion of science, engineering, 
economics, and social science, it has also become more complex. The agricultural industry recognizes the critical 
requirement for students majoring in agricultural subspecialties   to develop skills and competencies if they are to 
succeed and thrive in the professions based in agriculture. A phenomenological study – an investigation of the 
structures of actual experiences and consciousness – is undertaken to understand the non-cognitive skills of leaders in 
the agricultural professions; looking at graduates from an 1890 land-grant institution. Responses from emailed, 
telephone and face-to-face interviews – focused on non-cognitive skills such as collaboration, communication, conflict 
management, creativity, critical thinking, ethics, work ethic, initiative, and professionalism were operationalized (as 
keywords) and analyzed – using the Nvivo-10 qualitative data analysis program. The respondents suggested that 
communication was the most important skill for new employees, with critical thinking skills and professionalism 
following in terms of relative importance, i.e., impacting chances for professional success. In the following order of 
ranked importance were: creativity, ethics, initiative, strong work ethic, collaboration and conflict management. A 
regression analysis lends credence to the relationships between the predictive skills keywords and the target skills 
keywords, i.e., the relationship between non-cognitive skills and professional success in agricultural-related 
professions. 
 
629 
Improve Acid Tolerance Response of Selected Lactobacillus Isolates from Egyptian White Cheese. D.G. El-Rab, 
A. Ayad* and L.L. Williams, Dairy Science Department, Food Industry and Nutrition Division, National Research 
Center, Cairo, Egypt. Food Microbiology and Biotechnology Laboratory, Center for Excellence in Post-Harvest 
Technologies, North Carolina Agricultural and Technical State University, Kannapolis, USA. 

Lactic acid bacteria (LAB) are used worldwide for the manufacture of cheese, yogurt, and fermented 
products. However, acidity is an essential environmental condition encountered by lactobacilli during food 
fermentation. The objective of this study was to enhance acid tolerance of Lactobacillus sp. by adaptive evolution in 
different pH values. Fifteen Lactobacillus spp. isolates from Egyptian white cheese were tested. These strains were 
grown in MRS broth at pH of 6.4 and harvested in the exponential growth phase (OD610 nm). Batches of fresh MRS 
broth at different pH values (6.0, 5.5, 5.0, 4.5 and 4.0) were prepared. To induce acid adaptation, cells were constantly 
transferred into each batch of MRS broth repeats, respectively. These acid-tolerated cells were further challenged by 
transferring into another bathes of MRS broth containing pH 2.5, 3.0 and 3.2 to observe the enhanced acid tolerance 
response. Our results showed the survival of acid-tolerated cells were higher when compared to the wild strains after 
3 h of incubation in pH as low as 2.5. However, the survival of acid-tolerated cells is strain dependent. Therefore, this 
study suggests that acid-tolerated cells could be applied in different acidic environment and food systems to maintain 
the viable populations during the storage period.  
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630 
Association of Hot Pepper Consumption with Other Eating Habits Among Kentucky Adults. C. Butler,  L. 
Huang, and C. Wang,  College of Agriculture, Food Science and Sustainable Systems, Kentucky State University, 
Frankfort, KY 40601. 

The objective of the project was to determine how preference for and consumption of foods flavored with 
hot peppers or hot pepper sauces may be related to other eating habits among adults. Visitors to the 2016 Kentucky 
State Fair were recruited to fill out a questionnaire before they were given a free analysis of their body composition 
(body fat %) with a Tanita TBF-521 body composition analyzer. Among the 80 participants, 55% were female and 
45% were male; 56% were Caucasian and 16% African Americans and 28% Asian Americans. Up to 27% of the 
participants liked hot peppers somewhat and 38% like them very much. However, only 21% had hot peppers twice a 
week and 14% had them every day. For people who preferred foods with hot peppers tended to eat other foods 
including vegetables, fruits, pork, beef, chicken, dairy foods less often. There were no significant differences in body 
mass index or body fat percent due to preferences for hot peppers or frequency of hot pepper consumption overall. 
Body mass index and body fat percent were significantly higher for women than for men. Increasing consumption of 
hot peppers tended to be correlated with lower consumption of other foods. Further study with a large number of 
subjects are needed to clarify the relationship between consumption of hot peppers and consumption of other foods. 
 
631 
Isolation of Multi-Antimicrobial Resistant Environmental Pathogens from Municipal Drinking Water in North 
Carolina Counties. D.S. Smith*, S.S. Davis, J.R. Khatiwada, and L.L. Williams, Center for Excellence in Post-
Harvest Technologies, North Carolina A&T State University, Kannapolis, NC 28081 

Clean drinking water has been known to be a problem in developing countries but is coming a common issue 
seen in the United States. These issues are a result of pipelines connecting with sewers and contamination occurring 
with runoff from factories and hospital. The issues give rise to public concern for the quality of water people are 
consuming and using every day. The objective of this study was to isolate and identify environmental bacteria from 
municipal water supply from homes in Cabarrus, Guilford, and Rowan counties and determine the antimicrobial 
susceptibility profile. Water samples collected from 144 sites were tested for the presence of Escherichia coli, 
Staphylococcus aureus, Listeria spp., Salmonella spp., Pseudomonas spp., and Klebsiella pneumoniae using selective 
or differential medium and detection of specific genus and species by polymerase chain reaction. Of the 144 water 
samples collected (both well and city) 28%, 12.5%, 10.5%, 8.3% was shown positive for Escherichia coli spp., Listeria 
spp., Staphylococcus spp., Klebsiella pneumoniae spp. respectively using PCR.  All PCR positive samples were further 
tested for antimicrobial susceptibility by disc diffusion. Results of our study suggest that municipal drinking water 
could be a major reservoir of environmental pathogenic microorganisms that are resistant to multiple classes of 
antimicrobials. 
 
632 
University Freshmen Moving Toward Becoming Ambassadors for Healthy Communities and Future 
Generations. F. Malekian*, S. Gebrelul, K. Cyrus, J. Henson, D. York, M. Goita, Southern University Agricultural 
Research and Extension Center, Baton Rouge, LA 70813 and J. Losso, Louisiana State University Ag Center, Baton 
Rouge, LA 70803. 

Obesity and related conditions are critical health threats to families and children across the country. 
Freshmen, due to stress related to the change in environment and lack of supervision, are more likely to gain significant 
amount of weight during their first year of college. The goal of this project is to determine the effect, on college 
freshman, of consumption of whey protein (WP) and resistant starch (RS) health/breakfast bars on body weight. The 
specific objectives are to determine: the best formulation for WP and RS health/breakfast bars, the nutritional 
characteristics of WP and RS health/breakfast bars, the effects of consumption of WP and RS health/breakfast bars on 
body weight and cumulative food intake, and the effects of a nutrition education intervention on body weight and 
cumulative food intake.  Fifty, 18-24 year old African American freshman students of both genders with 30-40 BMI 
will be divided in two groups.  The treatment group will consume health/breakfast bars with WP and RS while the 
control group will take health/breakfast bars without WP and RS for one academic semester.  Both groups will take 
nutrition education intervention once a week. The expected outcomes will be new food products, reduction of body 
weight and an increase in knowledge and awareness about healthy eating and physical activity.  As future parents and 
caregivers, these students will be ambassadors for healthy communities and future generations.  
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633 
Combined Application of Heterorhabditis indica (Rhabditida: Heterorhabditidae) and Hebrobracon hebetor 
(Hymenoptera: Braconidae) in IPM of Plodia interpunctella (Lepidoptera: Pyralidae). G. N. Mbata, Agricultural 
Research Station, Fort Valley State University, Fort Valley, GA 31030. 

Potential integration of Heterorhabditis indica and Hebrobracon hebetor for the management of the 
Indianmeal moth, Plodia interpunctella, was investigated in the laboratory. A combination of the nematode and the 
parasitoid was observed to increase the mortality of Indianmeal moth larvae but the increase was found to be additive 
instead of synergistic. Release of parasitoids or application of nematodes alone generated between 62.25% and 71.25 
% mortality of P. interpunctella larvae, whereas combination of the two resulted in 98.0% to 99.25% mortality. The 
nematode was found to be virulent to the larvae of the parasitoid but not to the pupae and the adults. Adult female 
parasitoids that were exposed to both uninfected and nematode infected P. interpunctella larvae in a free choice arena 
were unable to distinguish between the two. In contrast, nematode-infective juveniles preferentially infected 
parasitized host larvae compared with healthy unparasitized host larvae. The combined application of H. indica and 
H. hebetor for the control of P. interpunctella may be beneficial if the detrimental effects of the nematode on the 
parasitoid can be minimized through optimum timing. 
 
634 
Effects of Pretreatment with Water at Different Temperatures or Acidic Electrolyzed Water on the Microbial 
Load and Quality Characteristics of Pawpaw Fruits. L. Huang*, C. Crabtree, J. Lowe, K. Pomper, and C. Wang. 
College of Agriculture, Food Science and Sustainable Systems, Kentucky State University, Frankfort, KY 40601.  

Treatment with hot water extended shelf life of pawpaw fruits to about two weeks in a previous experiment. 
The objective of this study was to determine influence of pretreatment with hot water at different temperatures and 
acidic electrolyzed water on the microbial load and quality characteristic of pawpaw fruits. Pawpaw fruits were 
harvested from the research farm of Kentucky State University. They were randomly assigned to receive no 
pretreatment, pretreatment with heating in water bath at 65°C or 55°C for 3 min, rinsing with tap water (22 °C), or 
acidic electrolyzed water for 3 min. Three fruits from each group were analyzed for weight loss, pulp hardness, pulp 
color and Brix value on day 1, 3, 7, and 12 after the pretreatment. Skin color turned brown very quickly for fruits 
heated at 65°C for 3 minutes, whereas it turned brown approximately 7 days later for other groups. However, color of 
pawpaw pulp changed more slowly for fruits heated at 65°C than for other groups, even though the microbial load 
was much higher in the 65°C group than other groups. Pretreatment with acidic electrolyzed water reduced the 
microbial load but did not delay the deterioration of the fruit. Over time, the hardness of the fruit pulp declined for all 
groups, and the fruits tended to turn dark in skin color with the number of sagging spots increasing. These results 
indicate that heating at 65°C seemed to delay the ripening process and extend slightly the shelf life of pawpaw fruits. 
 
635 
A Reusable Microfluidic Impedimetric Biosensor for the Specific Detection of Low Concentrations of 
Salmonella typhimurium in Food Samples. M. Dweik*, R. Stringer, and S. Barizuddin, Cooperative Research 
Program, Lincoln University of Missouri, Jefferson City, MO 65101. 

A microfabricated microfluidic impedance biosensor was fabricated for the specific detection of viable 
Salmonella typhimurium. The surface of the interdigitated electrode array (IDEA) was immobilized with monoclonal 
antibodies to Salmonella typhimurium. The working range of the dose response for this device was found to be between 
3.4 X103 CFUmL-1 and 3.4 X106 CFUmL-1. It was observed that the detection sensitivity of Salmonella typhimurium 
on this type of biosensor is better as compared with other bacteria like E.coli using impedance sensing. Both the 
qualitative and quantitative results can be obtained in 3 hours. Enrichment steps, which can involve single or multiple 
steps that take many hours or days to complete are not required for the impedimetric detection process. The biosensor 
is reusable since the surface is not compromised by adsorption that can occur during the enrichment process. Antibody 
immobilization and antibody-antigen times have been optimized to achieve the best response in the least amount of 
time. This sensor can be fabricated easily and cost effectively. Each of these sensors has been used at least five times 
by following a simple cleaning protocol after each use. The advantages of this sensor over other sensors are its 
simplicity, ease of use, cost effectiveness and reusability. The time for getting conclusive results is also decreased 
many folds. 
 
636 
Promoting Health and Well-Being among Older African American Adults in a Faith-Based Setting. M. 
Williams-Wheeler*, Department of Family and Consumer Sciences; V. L. Giddings, Agricultural Research Program; 
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G. H. Elliott, Department of Human Performance and Leisure Studies; T. Free, Cooperative Extension Program. All 
authors are from North Carolina Agricultural and Technical State University, Greensboro, NC 27411 

Religious organizations are uniquely positioned to address health-related problems, including obesity, by 
offering intervention and support services. Churches and other faith-based organizations are well-suited to identify 
and prioritize health problems within their congregations, particularly in the African American community. 
Spirituality and religion are powerful cultural influences for many African Americans and are often used as resources 
to overcome personal crises and barriers. Moreover, the black church serves a vital role in the community and has 
been considered an effective conduit for health promotion in limited-resourced and minority communities. The current 
study utilizes a community-based participatory research (CBPR) model to highlight the social determinants of health 
(SDOH), which may include income distribution, discrimination, access to education and housing policies which may 
negatively influence the health and well-being of older African American adults. Partnerships include church leaders, 
project participants, church congregants, community agencies, project investigators and other stakeholders for the 
development and implementation of a health and wellness physical activity model entitled H.E.A.L. (Healthy 
Eating/Active Living) Aging curriculum, a culturally-sensitive/faith-based healthy aging model. In sum, community-
based health programs in faith-based settings have become an increasingly popular way to conduct health promotion 
programs and research studies. The current study focuses on underlying the SDOH through meaningful partnerships 
to include older adults - while also identifying and building on strengths and resources within the church and larger 
community. 
 
637 
Rural and Urban North Carolina Parents’ Child Feeding Behaviors. P.E. Faulkner*, Department of Agribusiness, 
Applied Economics and Agriscience Education, North Carolina Agricultural and Technical State University, 
Greensboro, NC, 27411; R. Okafor, Department of Agribusiness, Applied Economics and Agriscience Education; K. 
Brooks, South Carolina Department of Health and Environmental Control 

Childhood obesity in the United States has increased in the past 20 years. The obesity epidemic has emerged 
as one of the most prevalent public health problems facing children. To address this issue, this study focused on 
parental influences on children’s eating behaviors while attending to the regional context in which they live, since 
parents are the most influential role models.  Research that examines behaviors that vary by geographical setting and 
circumstance (e.g., rural, low-income minority communities) and that contribute to weight gain among children would 
be beneficial toward reducing childhood obesity in the U.S. This study examined parental (n=60) feeding behaviors 
in rural and urban households. The rural sample (n=30) included participants from a WIC satellite and the urban 
sample (n=30) included participants from a daycare center’s afterschool program. Children were between the ages of 
2-11. A modified version of the Child Feeding Questionnaire was used to collect data (July-August 2012). Parents 
were asked to provide weekly consumption of certain meal and food types in the home, and about their efforts to 
influence their children’s eating behaviors. It was found that, while actual child weight status did not differ between 
rural and urban parents, rural parents were more likely to report healthier child weight levels. Compared to urban 
parents, rural parents reported that they provided more home-cooked meals; that their children ate more fruits, 
vegetables, and meats/fish/poultry; and that they generally used more restriction and pressure to regulate their 
children’s eating behaviors. 
 
638 
Impact of Switchgrass Based-Biochar on Spinach (Spinacia oleracea) Production in a Cu Contaminated Soil.  
O. A. Hassan, P. Randolph*, R. R. Bansode, Dj. Rehrah, M. R. Reddy, R. Ravella, D. W. Watts, J. M. Novak, M. 
Ahmedna,  Center for Excellence in Post Harvest Technologies, North Carolina Agricultural and Technical State 
University, North Carolina Research Campus, Kannapolis, North Carolina, 28081, USA. Department of Health 
Sciences, College of Arts and Sciences, Qatar University, Doha, Qatar. The Department of Natural Resources and 
Environmental Design, North Carolina Agricultural and Technical State University, Greensboro, 27411, USA.  
USDA-ARS, Coastal Plains Research Center, 2611 West Lucas Street, Florence, SC 29501, USA.  

Many human activities such as the use of fungicide, animal waste and mining have led to increased soil 
contamination with copper (Cu) at potentially toxic levels. Soil amended with biochar can absorb toxic elements such 
as Cu, promote plant growth, reduce nutrient leaching, and improve soil carbon sequestration.  We investigated the 
effects of switchgrass biochar on soil characteristics, and evaluated its effect on plant growth in soil with an increase 
concentration of Copper Sulfate (CuSO4). The effect of biochar derived from switchgrass (Panicum virgatum L) on 
the growth of spinach (Spinacia oleracea) was assessed in an experiment in pots in a greenhouse. Sandy loam soil 
with and without CuSO4 was amended with biochar at rates of 0, 1, or 2%.  The effects of biochar addition to the soil 
and plant characteristics were assessed.  
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Soil amendments with biochar increased plant height and biomass, root length, and numbers of leaves in all treatments 
compared to control pots. The addition of CuSO4 in amounts of 100 and 200 µg/g suppressed the growth of spinach.  A 
2 % biochar amendment decreased the toxicity of CuSO4 on plant growth. The addition of switchgrass-based biochar 
to soil contaminated with CuSO4 enhances plant productivity.  
 
639 
Antibacterial and Physical Properties of Sweet Potato Starch Nanocomposites for Food Packaging. R. 
Tahergorabi*, and A. Sharaf Eddin, Department of Family and Consumer Sciences, North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411. 

The volume of plastics discarded annually creates a substantial waste disposal issue. Therefore, alternative 
strategies, such as the sustainable use of natural and renewable resources, for reducing the quantity of persistent plastic 
wastes are required. The main objective of this study was to fabricate and characterize an antibacterial sweet potato 
starch-based nanocomposite film made of montmorillonite nanoclay and thyme essential oil. The nanoclay weight 
percent relative to sweet potato starch was constant at 3% and was activated by three levels of oil (2%, 4%, and 6% 
v/v), and their impacts on mechanical and antibacterial properties of the sweet potato starch films were investigated. 
The results showed that incorporating nanoclay into sweet potato starch film greatly improved the texture, color and 
barrier properties. The antibacterial efficacy of thyme oil was shown by clear inhibition zones. The antibacterial 
activity of the thyme oil was maintained when incorporated into the nanocomposite film. The nature and amount of 
the essential oils play an important role in the film’s antibacterial activity. Films with 6% thyme oil had larger 
inhibition zones for of E. coli, and S. Typhimurium populations with respect to the control. This study suggests that 
combining antibacterial agents such as plant essential oils directly into a food packaging polymer may improve 
microbial safety of foods by acting on the food surface upon contact. Also, sweet potato starch may provide a viable 
solution to the waste disposal of foods’ plastic packaging materials.   
 
640 
Adipocytes Browning by Quercetin through the Activation of AMP-activated protein kinase Pathway. Sang Gil 
Lee* and Hye Won Kang. Food and Nutritional Sciences, Department of Family and Consumer Sciences, North 
Carolina Agricultural and Technical State University, Greensboro, North Carolina, 27411. 

Adipocyte browning is a promising strategy for obesity prevention. Our previous study demonstrated that 
quercetin in onion peel extract could change the characteristics of white adipocytes to brown-like adipocytes in 3T3-
L1 cells. The study indicated that quercetin treatment increased the expression of brown adipocyte-specific genes, 
including PR domain-containing 16 (PRDM16), peroxisome proliferator-activated receptor gamma coactivator 1α 
(PGC1α), and uncoupling protein 1 (UCP1) and a gene related to fatty acid oxidation, carnitine palmitoyltransferase 
1 (CPT1α). However, the particular mechanism of adipocyte browning by quercetin has not been clearly investigated. 
Since the AMP-activated protein kinase (AMPK) activity, a key regulator of energy metabolism, is involved in the 
anti-obesity effect of quercetin, the aim of this study was to examine the adipocyte browning through upregulating the 
AMPK activity using 3T3-L1 cells. Matured 3T3-L1 adipocytes treated with quercetin (50 and 100 μM) showed 
significantly increased phosphorylation of AMPK compared with control group. In addition, phosphorylation of 
acetyl-CoA carboxylase, a target enzyme of AMPK was significantly increased by quercetin than control groups. 
PRDM16, PGC1α, and UCP1 protein expression was significantly increased. CPT1α was also increased, along with 
increased phosphorylation of hormone-sensitive lipase. However, those effects of quercetin were diminished by the 
treatment of AMPK inhibition, dorsomorphin (5 μM). This indicates that quercetin could in part induce adipocyte 
browning and fatty acid oxidation through the activation of AMPK pathway in 3T3-L1 cells. 
 
641 
Assessing the Dietary Intake of Rural African American Families: A Case Study Approach 
S. Warren Cook*, College of Life and Health Sciences, North Carolina Agricultural and Technical State University; 
M. Williams-Wheeler, Department of Family and Consumer Sciences, North Carolina Agricultural and Technical 
State University; C. Cherry, Cooperative Extension Program; V. Giddings, Agricultural Research Program, North 
Carolina Agricultural and Technical State University 

This study utilized a Community-Based Participatory Research (CBPR) model (Minkler and Wallerstein, 
2008) to promote collaborative inquiry and to provide strategies for contextualizing interventions of health and well-
being of African Americans in a county with the 4th highest obesity rate in the state. The CBPR approach allowed 
community participation in addressing socio-cultural factors which influence healthy food consumption. 
Nutritional/behavioral intervention strategies used in the study included workshops, cooking demonstrations and 
nutrition education. Following the interventions, 10 participants recorded their food intake for two weeks. The purpose 
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of the current study was to analyze participants’ perceptions of eating habits and water consumption via a two-week 
diary. Each participant was given directions and provided a sample of how to complete the food diary. Participants 
recorded breakfast, lunch, dinner meals, snacks and water consumption. Using a case study approach provided a 
detailed contextual analysis of food consumption. Overall, participants felt “OK” regarding dietary habits, despite 
living in limited-resource communities. However, social/emotional factors played a role in dietary consumption. The 
study has practical implications for researchers, health educators and extension agents who can use similar strategies 
to empower and improve the health and well-being of African Americans living in rural communities.  
 
642 
The Use of Choline and its Analogs to Prevent Lysis of the Probiotic Bacteria Lactobacillus reuteri. T. 
Zimmerman*, R. Gyawali, J. T. Walker, V. L. Giddings and S.A. Ibrahim, Department of Family and Consumer 
Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC, 27411. 

Lactobacillus reuteri is a lactic acid bacteria that is a promising probiotic. From promoting wound healing 
and increasing the production of Vitamin D to lowering cholesterol levels, L. reuteri has the potential to impart a 
variety of health benefits. However, due to this strain’s high autolytic activity, its viability is considered as one of the 
challenging factors for the food industry.Therefore, despite its documented health benefits, L. reuteri cannot efficiently 
be used as a probiotic in the industrial application of probiotic food products. In order to achieve beneficial effects, 
these bacteria need to be viable at the time of food consumption in order to adhere to the gut and provide health 
benefits.  Bacteria cause their own lysis by releasing an autolysin into their environment. Autolysin is an enzyme that 
catalyzes the break-down of the peptidoglycan layer of the cell wall. In order to access its substrate, however, autolysin 
must first attach itself to the choline head of lipoteichoic acid. In the present study, we tested the ability of choline and 
its analog hemicholinium-3 (HC-3) to delay or halt bacterial lysis. In a lysis model, Bacterial cells of L. reuteri were 
grown in MRS broth containing lysis-inducing concentrations of potassium phosphate (6% w/v). Lysis was monitored 
by measuring changes in optical density at 610 nm and by the viable bacterial population as the viable cells on agar 
plates. There was a 286% and 232% increase in O.D. values were observed for choline and HC-3, respectively. There 
was about a 1 log increase in viability with both choline and HC-3. In addition, there was a reduction in the production 
of spirosin, an autolysis-related protein, in the presence of both choline and HC-3. Our results indicate that choline 
and its analogs can function as promising inhibitors of autolysis. Choline is a natural metabolite that could be used by 
industry to retain viable L. reuteri cells in probiotic food products. High viability is a necessary prerequisite for the 
use of these beneficial bacteria in probiotic food products. 
 
643 
Antimicrobial Activity of Electrolyzed Alkaline Water Alone and in Combination with Ozonated Water on 
Escherichia coli O157:H7 on Goat Meat. F.I. Rico Espinoza, X. Ma*, H.L. Degala, A.K. Mahapatra, and G. Kannan, 
Food Engineering Laboratory, Agricultural Research Station, Fort Valley State University, Fort Valley, GA 31030. 

Goat meat is one of the most widely consumed red meats in the world, providing a key source of animal 
protein. As people become more health conscious, goat meat consumption in the U.S. is increasing, as it provides a 
more nutritious alternative with 50-60% lower fat while still providing significant protein content to similarly prepared 
beef. Foodborne disease outbreaks involving Escherichia coli O157:H7 (E. coli) in meat and meat products are a 
major public health concern. The USDA-FSIS has encouraged the use of novel antimicrobial agents in the food 
industry to inactivate pathogenic microorganisms. The objective of our study was to examine the application of 
electrolyzed alkaline water (EAW) alone and in combination with ozonated water to reduce foodborne pathogens, 
such as E. coli, from goat meat using the dipping method. Electrolyzed alkaline water and ozonated water were 
produced using low-cost household generators. Treatments were conducted for 2, 4, 6, 8, 10, and 12 min. Differences 
between log10 CFU mL-1 untreated goat meat and log10 CFU mL-1 treated goat meat were calculated as log reduction. 
Log reductions of treatments were analyzed by analysis of variance using the general linear models of SAS. Color of 
untreated and treated goat meat samples were measured using a MiniScan XE plus colorimeter. Warner-Bratzler 
hardness values were determined using a TA-XT2i texture analyzer. The results indicated that treatment time had a 
significant effect on log reduction. However, there was no significant difference in log reduction between EAW 
treatment alone and in combination with ozonated water.   
 
644 
Phytochemistry of the  Roselle (Hibiscus sabdariffa L.) Leaves. K.L. Chin*, Y. Qi, R. Payne. Southern University 
Agricultural Research & Extension Center, Baton Rouge, LA  70813; and A. Pertuz,  J. Coppin, Q.L Wu,  J. Simon.. 
New Use Agriculture and Natural Plant Products Program, Rutgers University, New Brunswick, N J 08901. 
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Roselle has been widely used and consumed because of its demonstrated medicinal properties of its calyces 
which have been documented by many research articles.  The extracts of the calyce were found to have effects on 
lowering blood pressure of mildly hypertensive patients, reducing serum cholesterol level in blood, exerting anti-
inflammatory activity, and inhibiting cancer cell proliferation in vitro and et al.   The leaves of this plant have been 
consumed widely by people in Africa as vegetable. However, in most countries, after the harvest of calyces, the leaves 
of the plant are mostly ignored or discarded.   Our research has discovered that the leaves of many roselle accessions 
contain higher amount of total phenol and antioxidant content than the calyces. Such a discovery could make roselle 
hibiscus leaves as a new potential source of natural antioxidants for the food industry. There is need to know more 
about the phytochemistry of roselle leaves.  The LC/UV/MS method was used to conduct simultaneous separation and 
determination of the various natural phytochemical compounds present in the leaves of the selected roselle accessions 
of different country origin.   Comparison of the phytochemical profiles of these roselle accessions will be presented.  
 
645 
Growing and Analyzing International and Alternative Vegetables for Production, Marketing and Medicinal 
Properties in Tennessee. A. Clardy*, and S. Crudup, Cooperative Extension Program, College of Agriculture, 
Tennessee State University, Nashville TN 37209. 

Tennessee has a growing number of International citizens from various countries from around the world, now 
residing in the Nashville and surrounding counties. They desire their traditional vegetables which are not grown in 
Tennessee. Nashville has several International grocery stores; these stores ship in produce from out of the county, 
therefore many of these vegetables are past their recommended shelf life. The local groceries and farmers markets do 
not carry these desired fruits and vegetables, therefore creating a market for these vegetables.  In the Tennessee region, 
there are many small and limited resource producers who are struggling to remain viable; these producers need to 
create and identify new markets to increasing their incomes. At Tennessee State University, we have been working 
with small and limited producers statewide and are researching growing and marketing International and Alternative 
vegetables. We are presently producing twelve (12) different varieties of peppers, Bottle Gourd, Bitter Melon, White 
Eggplant, Tinda, Chinese Okra and Tomatillos as alternative vegetables for the local residents and new International 
residents now living in Tennessee. For the past four years we have grown twelve varieties of peppers, herbs and 
tomatillos for the Italian and Hispanic markets and the past three years Bottle Gourd, Bitter Melon, Chinese Okra, 
White Eggplant and two years for Tinda. We evaluated the feasibility of growing these vegetables in the Tennessee 
region and marketing strategies.  Bitter Melon and Bottle Gourd have been identified to contain medicinal properties 
for assisting with reducing inflammation, reduction of blood pressure, provide anti-anxiety effects and diabetes 
prevention in some individuals who consumer these vegetables. These vegetables are also highly nutritional, tasty and 
low in calories, which could assist in fighting obesity in Tennessee which ranks number 45 on overall rank on health 
(which includes obesity). We have assisted with production training and educating small producers with alternative 
marketing strategies (direct sales with hotels, restaurants, individuals and farmers markets).  Goals and objectives of 
the research: (1) Evaluating International Vegetables for successful growth and production in Tennessee; (2) 
Developing and Exploring Alternative Crops for Small Producers in Tennessee; and (3) Evaluation of Bottle Gourd, 
Bitter Melon and Tinda for medicinal and for obesity prevention. 
 
646 
Insect Damage to Sweetpotatoes in Organic Production System. T. Rashid*, Department of Agriculture, Alcorn 
State University Research/Demo Farm, Mound Bayou, MS 38762; Q. Xia, Center for Biotechnology and Genomics, 
Alcorn State University, Alcorn State, MS 39096; and R. Luttrell, USDA/ARS Southern Insect Management Research 
Unit, Stoneville, MS 38776.  

Organic sweetpotato varieties consisting of Beauregard, All Purple, Porto Rico and O’Henry were hand 
transplanted in RCB design during 2014 and 2015 in research plots at Alcorn State University Extension and Research 
Farm, Mound Bayou, MS. Each plot had 2 rows and contained 20 sweetpotato plants on conventional raised beds with 
1.5 ft distance between plants and 3.5 ft between rows. Drip irrigation was used as needed until the plants were 
established. Plots were maintained by organic production practices. Insect populations were monitored by sticky cards 
and soil baited traps. Prior to harvest sweetpotato vines were collected from one row (10 plants) of each plot and 
weighed. One row from each test plot was harvested and sweetpotato roots were evaluated for yield and insect damage. 
Roots were differentiated into jumbo grade, US No. 1 and canners. Root periderm of each variety was measured. 
Insect damage to roots was determined by specific feeding marks of Phyllophaga spp., wireworms, Diabrotica 
undecimpunctata, Euetheola humilis and flea beetles. Roots damaged by more than one insect were categorized as 
multiple insect-damage. Overall insect damage significantly differed among different varieties during both test years. 
Percent damage by D. undecimpunctata and wireworms was significantly different among varieties. All Purple and 
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Beauregard had significantly less multiple insect feeding damage than Porto Rico and O’ Henry. All Purple showed 
the highest resistance to the wireworm feeding damage. Thickness of periderm differed significantly among varieties 
and had negative correlation with the extent of insect damage. 

647 
Product Development at the Alcorn Experiment Station. P. Igbokwe*, K. Mandyam, M. Norman-Brown, R. 
Boateng, W. Segbefia, A. Ellis, W. Watson, K. Marshall and B. Buck.  Department of Agriculture, Alcorn State, 
Mississippi 39096. 

One of the objectives of agricultural research at the Alcorn Experiment Station is to enhance the income 
potential and quality of life of limited-resource farmers in southwest Mississippi and the state, nation, and world.  
Alcorn’s initial research programs that used varietal, fertilizer, and cultural trials to identify crops with high income 
potential have been expanded to include adding value to its primary products or harvested fruits, and vegetables, herbs 
and medicinal plants. The value-adding endeavors refer mostly to the manufacturing processes that increase the 
income of primary agricultural commodities.  It is a way of increasing consumer acceptance of primary commodities, 
enhancing income potential of farmers, and enhancing the quality of the life of both farmers and consumers. These 
products increase profit margin, add diversity and excitement to the work routine, and help to increase the value of 
the primary harvests.  Some of the alternative crops used in product development at the station include hot peppers, 
tomatoes, peanuts, culinary herbs, muscadine grapes, and medicinal plants. Their respective new products include hot 
pepper sauce tomato paste, roasted canned peanuts, meat seasoning, roasted peanuts, native wines, and natural 
insecticides. In general, findings indicate that the new products are comparable to those commercially available.    
 
648 
An Update on the Kentucky State University Pawpaw Program. S.B. Crabtree*, K.W. Pomper, and J.D. Lowe, 
Cooperative Extension Building, Land Grant Program, College of Agriculture, Food Science, and Sustainable 
Systems, Kentucky State University, Frankfort, KY 40601.  

The pawpaw (Asimina triloba) fruit has both fresh market and processing appeal, with a tropical like flavor 
that resembles a combination of banana, mango, and pineapple. Kentucky State University has the only full-time 
pawpaw research program in the world as part of the KSU Land Grant Program. Pawpaw research efforts are directed 
at plant breeding and selection for superior cultivars, improving propagation methods, developing orchard 
management recommendations, conducting regional variety trials and grower demonstration trials, understanding fruit 
ripening processes, developing fruit storage techniques, and germplasm collection and characterization of genetic 
diversity. Kentucky State University hosted the Fourth International Pawpaw Conference on September 1-3, 2016. 
The conference celebrated the 100th anniversary of the American Genetics Association’s 1916 Best Pawpaw Contest. 
Topics covered included current research on pawpaw tissue culture, grafting, orchard management, pest and disease 
issues, processing, and food safety.  During the conference, Kentucky State University announced the release of a new 
pawpaw variety, KSU-BensonTM, named in honor of Dr. Harold R. Benson, who served for 36 years as the KSU 
Director of Land Grant Programs. KSU-BensonTM has a round fruit with an orange flesh and pleasing flavor. KSU 
previously released KSU-AtwoodTM in 2009. This release is named for Rufus B. Atwood, who served as president of 
Kentucky State College (now University) from 1929 to 1962. KSU-AtwoodTM has medium-sized fruit with yellow-
orange flesh and a mango-like flavor. Both KSU cultivars are available only through licensed nurseries.  
 
649 
Improving Sweetpotato Production in Arkansas: UAPB Sweetpotato Foundation Seed Program. S. A. Francis* 
and S.K. Ponniah, School of Agriculture, Fisheries and Human Sciences, University of Arkansas at Pine Bluff, Pine 
Bluff, AR 71601. 

Sweetpotato (Ipomoea batatas) has rapidly gained importance as a vegetable crop of economic significance 
in Arkansas. However, the unavailability and high cost of quality planting materials from within the state are major 
constraints to production. This leads to delayed planting, increased cost of production and decreased returns on 
investment, which all limit the potential of Arkansas’ sweetpotato industry. The University of Arkansas at Pine Bluff 
Sweetpotato Foundation Seed Program is alleviating these problems by providing high quality virus-indexed seed 
material to producers. By culturing shoot-tip meristem on suitable tissue culture medium, virus-free sweetpotato 
plantlets are produced. These plants are screened for the presence of viruses before being established in a greenhouse. 
They are then multiplied before being hardened in a high tunnel prior to being taken to the field to raise virus-free 
seed material. This timely access to quality planting material from within the state has led to decreased cost of 
production and increased quantity and improved quality of Arkansas sweetpotatoes.   
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650 
Genome-wide Identification of MicroRNAs and their Targets in the Reniform Nematode Genome. V. Sripathi*1, 
S. Nyaku1, K. Lawrence2, and G. Sharma11Department of Biological and Environmental Sciences, Alabama A&M 
University, Normal, AL 35762, 2Department of Entomology and Pathology, Auburn University, Auburn, AL 36849. 

The female Reniform Nematode (RN) is a semi-endoparasite that causes significant yield loss in many 
commercial crops. Studies on genetic and regulatory mechanisms involved in plant parasite interaction of RN are still 
in their early stages. Small RNAs are major regulators of gene expression. MicroRNAs (miRNAs) are small non-
coding RNA of about 17-23 nt in length and are known to be involved in post-transcriptional regulation and 
translational repression in animals. As miRNAs are highly conserved across the species, by using homology 
alignment, they can be identified in the genomes of other related species. Reniform genomic and transcriptomic 
sequences were collected from local database while worm-specific miRNAs were collected from miRbase. The 
comprehensive analysis of Reniform genome using in silico tools (Mipred and miRDeep) helped us in identification 
of three novel and nine conserved miRNAs that were specific to nematodes. Both AGO and PIWI classes of proteins 
were found in the Reniform genome. However, PIR (Phosphatase Interacting with RNA/RNP family member-1) and 
Systemic RNAi enabling protein (SID-1) displayed maximum hits to Contigs and EST sequences. Also, we predicted 
miRNA targets on both genomic and EST sequences using miRanda algorithm. The analysis of UTR homologs with 
miRanda revealed that most of the genes undergo 3’UTR mediated regulation. The results indicated that most of the 
targets were DNA binding, ion binding proteins, and transcription factors. This study will aid in identifying key 
regulatory mechanisms involved in plant parasite interaction of RN.  
 
651 
Understanding the Population Dynamics of Arthropod Pollinators and their Host Preferences at UMES 
Campus. S.A. Zebelo*, University of Maryland Eastern Shore. Department of Agriculture, Food and Resource 
Sciences. Princess Anne, MD 21853. 

An estimated 85% of the world’s flowering plants depend on insects for pollination. Pollinator 
populations are shrinking due to 4Ps’ (i.e., Pesticide, Parasite, Pathogen and Pollution). University of Maryland 
Eastern Shore (UMES) has developed a Pollinator Habitat Enhancement Plan (PHEP). The main objective of PHEP 
is to establish a flower-rich habitat within or around the UMES campus to increase the availability of pollen and nectar 
resources. Along with this main objective, we have designed two specific objectives: 1) To understand the population 
dynamics of arthropod pollinators and 2) to study host preferences of arthropod pollinators. The experiments were 
designed in randomized block design with three types of flowers (zinnia flower, sunflower and mixed flowers) and 
three replications. Number of visiting pollinators were recorded in each plot and correlated with flower type. 
Sunflower plants were visited by significantly greater numbers of honey bees, bumble bees, solider beetles, small bees 
and few butterflies. In zinnia flowers significantly fewer small bees and honey bee were recorded, but there were 
higher number of butterflies and moths in zinnia flowers than in sunflower plants. The mixed flowers comprised both 
zinnia and sunflowers plus another six flower species. The population of the pollinator recorded in mixed flowers 
were twice as high than the population recorded in zinnia and sunflowers. The population dynamics and composition 
of the pollinator is positively correlated with maturity of the flowers during the first season of the experiment.  The 
experiment is in progress and will continue for the next two seasons. 
 
652 
Comparison of Soybean Varieties Resistance to Insect Pests. S. Zebelo*, F.M. Hashem, M. Merga, A. Ahmed, 
University of Maryland Eastern Shore. Department of Agriculture, Food and Resource Sciences, Princess Anne, MD 
21853. 
 The use of resistant soybean, Glycine max (L.) cultivars against insect pests reduces the chemical insecticides 
usages, resulting in less risk to the environment and increased grower profits. The main objective of this project was 
to compare the resistance of soybean varieties against insect pests. First, a field experiment was conducted in a 
randomized block design with four soybean varieties (Varity1 -SG13#3, Variety 2 (F5-SS-1#5), Variety 3 (GH12-1-
1), and Variety 4 (TARA), and four replications each. Insect pests were sampled by sweeping net and recording the 
number of trapped insects. The level of leaf and stem damage was recorded and correlated with the number of insect 
species trapped in the net. Second, a laboratory feeding bioassay was performed using leaf cuttings from the four 
soybean varieties for three consecutive days. High number of insect pests were observed in variety 4 followed by 
variety 3, and the number of trapped insects was highly correlated with damage reported in these varieties. Variety 1 
and 2 were relatively resistant when compared with variety 3 and 4. Beet armyworm caterpillars fed on 64% of the 
soybean variety 4 leaves, but they fed on 54%, 58% and 56% of variety 1, variety 2 and variety 3 leaves after three 
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days, respectively. Laboratory results were consistent with field results. The caterpillars fed less in variety 1, this 
variety might have some toxic secondary metabolite that deter the insect pests. This research should be repeated next 
season to confirm the outcomes of the current study.  
 
653 
Quinoa Variety Development for Mid-Western USA. S. Pathan*, F. Eivazi, G. Ndunguru, Department of 
Agriculture and Environmental Sciences, Lincoln University of Missouri, Jefferson City, MO 65101; and K. Clark, 
Division of Applied Social Sciences, University of Missouri, Columbia, MO 65211. 

Quinoa (Chenopodium quinoa Willd.) has been recently rediscovered for its high nutritional status and abiotic 
stress tolerance. Quinoa is gluten-free, contains all amino acids essential to human nutrition, and has high amounts of 
protein. Although the U.S. is the world’s largest consumer of quinoa, the majority of domestic demand is met through 
imports, from South American nations, which harvest about 80% of the world's production. More than 16,000 
accessions of quinoa are available worldwide but the U.S. Department of Agriculture maintains only about 200 
accessions. Quinoa production was initiated in the U.S.  three decades ago, but only a small amount of quinoa is being 
produced in higher elevations of the northwestern states, and almost none at lower elevations. This lack of cultivars 
with wide adaptability is the primary reason for limited and region-specific domestic cultivation. Important challenges 
for quinoa production are high temperatures, pre-harvest sprouting, downy mildew, and saponin content.  
Development of new cultivars in U.S. is slow due to restricted access to the South American germplasm. Researchers 
at Lincoln University and University of Missouri-Columbia have initiated a joint program on varietal development of 
quinoa. More than 100 accessions of quinoa have been collected from the USDA germplasm bank for screening. The 
selected varieties will be used in a breeding program to develop high-yielding, stress-tolerant germplasm and cultivars. 
New varieties of quinoa will enrich U.S. agriculture by reducing imports, and will provide food security and 
sustainability through sharing of new varieties with other nations. 
 
654 
Factors Affecting Georgia Fruit and Vegetable Farmers’ Acreage Allocation Devoted to Organic Produce. N.K. 
Pattanaik*, M.C. Nelson, X. Liu, and J.E. Brown, Agricultural Research Station, Fort Valley State University, Fort 
Valley, GA 31030. 

Despite double digit growth in value of organic sales, production of organics has not kept pace with demand, 
resulting in a supply shortage in U. S. agricultural markets.  Some of the shortage has been filled by imports, but an 
inadequate domestic supply of organic products is still an issue.  The objective of this research is to analyze factors 
influencing Georgia producers’ decisions regarding their farm acreage allocation devoted to organics. Data for the 
study is from a 2014 state-wide telephone survey of Georgia’s vegetable and fruit producers.  Producers were 
segregated into four groups:  100% conventional producers, 100% organic producers, mixed producers with more 
conventional products, and mixed producers with more organic products. Results are based on an ordered logit model 
analysis of producers’ demographics and producers’ perceptions of barriers to organic production methods. It is 
expected that these results will enhance understanding of some of the influential factors that inspired producers and 
some barriers that hampered transitioning to organics.  
 
655 
Introduction of Bottle Gourd and Bitter Melon to Tennessee.  A. Clardy*, and S. Crudup, Cooperative Extension 
Program, College of Agriculture, Tennessee State University, Nashville TN 37209. 

Bitter Melon, Momordica charantia, is a member of the squash family and is very popular in Asian, African, 
Caribbean, Indian and Middle Eastern countries. Bitter Melon has a bumpy skin and ranges from light to dark 
yellowish green in color and oblong in shape; as the bitter melon matures and ripens it turns yellow-orange.  Ripen 
fruits are bitter in taste. Bitter Melon is very common in Asian and Indian dishes. In Chinese cooking, Bitter Melon is 
usually stir fried with pork, used in soups and consumed as a tea. In Northern Indian Bitter Melon can be stuffed with 
spices and prepared by cooking in oil. It is prepared or served with yogurt to offset the bitterness. In Southern India, 
Bitter Melon is mixed with coconut and stir-fried with various spices. In the Caribbean, Bitter Melon is sautéed with 
onion, garlic until crisp. Bottle Gourd, Lagenaria siceraria, has vines, and is grown for its fruits which are harvested 
when young. The fruit has a light-green smooth skin with white flesh. Rounder varieties are known as Calabash 
gourds; these gourds vary in shapes (huge and round, small and bottle shaped or slimmed). Bottle gourds were one of 
the earliest cultivated plants but were used as water containers and musical instruments. The Bottle Gourd originated 
in Africa, migrated to Asia, Europe and the Americas. The history of the usage of Bottle Gourds has been recorded as 
far back as 11,000 years ago. 
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656 
Sweet Potato as an Alternative Agriculture Enterprise during transitioning to Organic Farming for 
Underserved Farmers in Delaware. L. N. Paudel*, and M. Alvarez, College of Agriculture and Related Sciences, 
Delaware State University, Dover, DE, 19901. 

Underserved farmers in Delaware still face challenges generating farm income when adopting sweet potato 
(Ipomoea batatas L.) as an alternative agriculture enterprise during organic transitioning due to lack of knowledge 
and information. To determine if sweet potato could be successfully produced in Delaware’s climate with minimum 
inputs as an organic transitioning crop, four accessions of sweet potato were evaluated during the 2012, 2013 and 
2014 growing seasons at Delaware State University’s Outreach and Research Center. Field research was conducted in 
the Randomized Complete Block Design, with four accessions replicated three times on sandy loam soil with 6.8 pH; 
constant agronomic practices were maintained throughout the growing season. In comparing the ungraded storage 
root yield, Birmingham (T2) showed the highest yield (34833 kg ha-1) as control followed by TUI-001 (T6) (31847 
kg ha-1), A-193-217 (T1) (28935 kg ha-1), and TI-6008 (T4) (26481 kg ha-1), respectively. The result suggested that 
these sweet potato accessions show great potential to be good crops for organic transition in Delaware’s climate 
without adding any chemicals.  
 
657 
Exposure and Behavioral Assays with Acylglucoses on the Biocontrol Generalist Predator, Green Lacewing, 
Chrysoperla rufilabris.  D. Payne*, H. M. Payne, and B. E. Liedl. Department of Biology, West Virginia State 
University, Institute, WV 25112. 

Acylsugar mediated insect resistance has great potential to revolutionize protected culture tomato production, 
as it is non-toxic and broad spectrum to two of the major pests:  whiteflies and aphids. Therefore, acylsugars were 
evaluated for selectivity against the beneficial control agent, Chrysoperla rufilabris, used in IPM. Toxicity effects of 
acylsugars on C. rufilabris have been evaluated, with no significant effects on mortality, developmental time, gender 
ratios, fertility, fecundity or longevity in triple and single exposure assays. However, insect behavior may change 
according to sensory perception of chemicals, which could result in the decrease of a lacewing’s overall ability to 
search for prey. Since locomotion plays a major role in determining behavior, associated repellence or irritability 
characteristics were investigated with acylsugars in wet and dry behavioral assays that measured Chrysoperla 
rufilabris ambulatory time (walking time), percentage of time spent in each zone, and distance traveled in each 
treatment zone.  
 
658 
Developing IPM Strategies for Small Farms in Mississippi. D. Collins*, C. Zhang, K. Mandyam, and T. Rashid, 
Department of Agriculture, Alcorn State University, Lorman, MS  39096. 

Small farmers in the Mississippi face serious challenges in managing diseases, in vegetable crops.  Yield loss 
due to plant pests can be substantial. Some pant diseases impacting small farmers in Mississippi include early blight 
on tomatoes caused by Alternaria solani, zucchini yellow mosaic virus, and southern blight on a wide variety of 
vegetable crops, causal agent Scleortium rolfsii.  There is a lack of extension integrated pest management (IPM)   
programs targeting small farms.  The objective of this project is to educate small farmers on sustainable pest 
management strategies for vegetable production using techniques such as crop rotations, cover crops, trap crops, plant 
disease diagnostics training, and selection of resistant varieties.  Outcomes include increased awareness of plant 
diseases and their impact on vegetable production, and improved knowledge of IPM practices.   
 
659 
An Efficient Micropropagation Process for Black Cohosh. G. Yang, C. Lu*, and S. Gu, College of Agriculture and 
Environmental Sciences, North Carolina Agricultural and Technical State University, Greensboro, NC 27411. 
 Black cohosh (Actaea racemose) is a slow-growing medicinal plant that is considered one of the top-selling 
herbs in the United States. It normally takes up to 4-6 years to mature and provides plant parts for medicinal uses. The 
popularity of this plant has developed into a problem: over collection has caused habitat destruction for this species, 
leading to it becoming an endangered species. Production with true black cohosh seeds is unreliable because the seeds 
must be stratified and usually germinate over a period of two years after sowing. The goal of this study was to develop 
a micropropagation protocol to significantly increase production of this highly demanded medicinal plant. Tender 
leaves of black cohosh plants grown in a campus greenhouse were used as explant materials. Following a standard 
surface disinfestation procedure, the leaves were cut into one square centimeter pieces and cultured on Murashige and 
Skoog base medium supplemented with different plant growth regulators (TDZ, BA, kinetin, IBA, and NAA). The 
cultures were incubated in a plant growth chamber at 23oC under 16 hours of light per day. After eight weeks of 
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culturing, leaf explants from the BA, TDZ and kinetin treatments produced plantlet clusters. Those plantlet clusters 
were subsequently rooted in vitro in a medium containing IBA or NAA. Rooted plantlets were then acclimatized and 
are currently growing showing normal morphology as the stock plants from which they were cultivated in the same 
greenhouse. 
 
660 
Ribosomal ITS Analysis Unambiguously Identifies Fungi Causing Wood Vascular Canker (Eutypa Dieback) 
Disease in Southern Grapes. J. O. Obuya*, M. B. Henry, A. O. Ananga, and V. M. Tsolova, Center for Viticulture 
and Small Fruits Research, CAFS, Florida A&M University, Tallahassee, FL 32317; J. W. Ochieng, Agricultural 
Biotechnology Programme, CAVS, University of Nairobi, P. O. Box 29053 Nairobi, 00625, Kenya; and J. J. 
Muchovej, Agronomy, Forestry and Natural Resource Conservation, CAFS, Florida A&M University, Tallahassee, 
FL 32307. 

Identification of fungal pathogens infecting economically important crops can be challenging, especially in 
situations where physical symptoms usually overlap across many fungi. However, early detection is required for the 
development of best management practices. Muscadines (Vitis rotundifolia), native to the southeastern U.S. is a grape 
species with improved fruit and wine quality resulting from years of breeding and research. Although considered 
resistant to most diseases, it is susceptible to Eutypa dieback disease. Eutypa dieback is wood vascular canker caused 
by several fungi often transmitted with planting materials. These endophytic fungal species cause wedge-shaped 
discoloration on the xylem tissues of infected vines. However, disease symptoms can easily be mistaken for herbicide 
damage if not properly diagnosed. This study tested the internal transcribed spacer (ITS) region of ribosomal RNA 
molecule, to characterize the fungal pathogen causing Eutypa dieback in muscadines from Florida A&M University 
vineyard. Results indicated that two isolates collected from infected vines belonged to Pestalotiopsis species (P. 
clavispora and P. microspora). Their DNA sequences showed 90% identity to 15 other sequences of Pestalotiopsis 
species in the NCBI GeneBank database. Phylogenetic analysis showed the two strains were clustered in the same 
group as the above 15 Pestalotiopsis species. Morphological analysis of conidia also confirmed that Pestalotiopsis 
spp. caused Eutypa dieback in muscadines. This study demonstrated the usefulness of using the ITS region to 
unambiguously characterize fungi causing Eutypa dieback disease in muscadine grapes. Thus, it can be a useful 
diagnostic tool for early detection of wood vascular canker in grapes. 
 
661 
Suppression of a Cyclin-dependent Kinase Inhibitor Disrupts Floral Organ Identity in Solanum pennellii. S. 
Ren*, L. K. Rutto, Agricultural Research Station, Virginia State University, Petersburg, VA 23806; and T. McKnight, 
Texas A&M University, College Station, TX 77843. 

Solanum pennellii, a wild relative of the cultivated tomato, is native to the arid regions of Peru. One factor 
facilitating its survival is the secretion of 2, 3, 4 tri-O-acylated glucose esters (glucolipids) that coat the whole plant. 
These glucolipids contain three fatty acid chains with hydrocarbon lengths that fall within the range of gasoline (C4-
C12), making S. pennellii a potential source for bio-gasoline. However, the biomass of S. pennellii is relatively low 
compared to cultivated tomato. In an effort to increase biomass yield in S. pennellii, we cloned and knocked out a 
cyclin-dependent kinase inhibitor, SpKRP1, using RNAi technology. Flowering was significantly delayed in the 
transgenic lines (by at least two months), and we observed complete disruption of floral organ identity at flower 
initiation. The number and size of sepals was significantly increased and all became leaf-shaped. No petals were 
observed, but some flowers had small, light-green, leaf-shaped organs at positions where petals should be located. 
Further, the stamens had abnormally shaped anthers (no cones) and did not produce any pollen. Additionally, unlike 
in the wild-type control where the carpels are long and protrude from anther cones, the transgenic lines presented 
round-shaped carpels covered with trichomes. RNA-seq analysis indicated that at least three agamous-like genes that 
control the inner whorls of flowers (stamens and carpels) were significantly inhibited by the SpKRP1 knockout. Our 
study demonstrates that SpKRP1 may be a key and novel regulator in the reproductive development of S. pennellii. 
 
662 
Genomewide diversity and association mapping for capsaicinoids and fruit weight in Capsicum annuum L. P. 
Nimmakayala1*, V. L. Abburi1, T. Saminathan1, S. B. Alaparthi1, A. Almeida1, B. Davenport1, M. Nadimi1, J. 
Davidson1, K. Tonapi1, L. Yadav1, S. Malkaram1, G. Vajja1, G. Hankins1, R. Harris1, M. Park2, D. Choi2, J. Stommel3, 
U.K. Reddy1, 1Gus R. Douglass Institute and Department of Biology, West Virginia State University, Institute, WV-
25112, USA, 2Department of Plant Science, Plant Genomics and Breeding Institute, College of Agriculture and Life 
Sciences, Seoul National University, Seoul 151-321, Republic of Korea 3Genetic Improvement of Fruits and 
Vegetables Laboratory (USDA, ARS), Beltsville, MD-20705. 
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Accumulated capsaicinoid content and increased fruit size are traits resulting from Capsicum annuum 
domestication. In this study, we used a diverse collection of C. annuum to generate 66,960 SNPs using genotyping by 
sequencing. The study identified 1189 haplotypes containing 3413 SNPs. Length of individual linkage disequilibrium 
(LD) blocks varied along chromosomes, with regions of high and low LD interspersed with an average LD of 139kb. 
Principal component analysis (PCA), Bayesian model based population structure analysis and an Euclidean tree built 
based on identity by state (IBS) indices revealed that the clustering pattern of diverse accessions are in agreement with 
capsaicin content (CA) and fruit weight (FW) classifications indicating the importance of these traits in shaping 
modern pepper genome. PCA and IBS were used in a mixed linear model of capsaicin and dihydrocapsaicin content 
and fruit weight to reduce spurious associations because of confounding effects of subpopulations in genome-wide 
association study (GWAS). Our GWAS results showed SNPs in Ankyrin-like protein, IKI3 family protein, ABC 
transporter G family and pentatricopeptide repeat protein are the major markers for capsaicinoids and of 16 SNPs 
strongly associated with FW in both years of the study, 7 are located in known fruit weight controlling genes.  
 
663 
Regulation of Small RNAs Associated with Physiology and Tuber Development of Sweet Potato under Elevated 
Carbon Dioxide and Drought Stress. T. Saminathan1*, A. Alvarado1, J. Wang2, A. Almeida1, G. Jagadeeswaran3, S. 
A. Malkaram1, B. Gajanayake4, K. R. Reddy4, P. Nimmakayala1*, U.K. Reddy1, 1Gus R. Douglass Institute and 
Department of Biology, West Virginia State University, Institute, WV 25112-1000, USA, 2BGI-Shenzhen, Shenzhen 
518083, China, 3Department of Biochemistry and Molecular Biology, Oklahoma State University, Stillwater, OK 
74078, USA, 4Department of Plant and Soil Sciences, Mississippi State University, Mississippi State, MS 39762-
9555, USA. 

A combination of elevated CO2, increased temperature, and drought is a serious threat to crop productivity. 
Therefore, understanding molecular mechanisms of plants to these environmental stresses is the key for plant growth 
and productivity. In this study, we mimicked the natural stress conditions under controlled SPAR system, and we 
provide the evidence of how sweet potato mitigates the elevated CO2 and drought stress by regulating unique genes 
that were involved in different pathways for CO2 and drought through miRNAs. Efficient physiological and increased 
biomass data supported the effective utilization of source-sink under elevated CO2 alone which was hindered by 
imposed drought. For any stress treatment, root tissues always showed more number of miRNAs and target numbers 
with an average of 123 and 749 compared to that of 78 and 487 in leaf. Using ESTs, we identified 20 novel miRNAs 
exhibiting differential expression across stress treatments. Gene ontology and KEGG ontology based functional 
enrichment showed that these miRNAs might target genes of transcription factors (MYB, NAC, GRAS), hormone 
signaling regulators (ARF, EIN2, BZR1), drought factors (LEA, SNF-related, GST, trehalose-6-phosphate synthase), 
photosynthesis-related pathways (RuBisCO, ATP synthase, chlorophyll a/b binding protein, fructose-1,6-
bisphosphate, photosystem I and II complex units), and starch and sucrose metabolism (beta-amylase, cellulose 
synthase, starch synthase III, hexokinase,). We also found miRNAs that were unique to certain tissues or certain stress 
conditions. We show the targets of miRNAs under elevated CO2 that will contribute to understanding of the molecular 
mechanisms underlying elevated CO2 and drought in crops. 
 
664 
Single Nucleotide Polymorphisms Generated by Genotyping by Sequencing to Characterize Genome-Wide 
Diversity, Linkage Disequilibrium, and Selective Sweeps in Cultivated Watermelon. P. Nimmakayala*, 
V.L. Abburi, Y. Tomason, T. Saminathan, G. Vajja, S. Malkaram, and U.K. Reddy.Gus R. Douglass Institute and 
Department of Biology, West Virginia State University, Institute, WV-25112, USA. 

A large single nucleotide polymorphism (SNP) dataset was used to analyze genome-wide diversity in a 
diverse collection of watermelon cultivars representing globally cultivated, watermelon genetic diversity. In this 
research, we used genome-wide genetic diversity to study LD, selective sweeps, and pairwise FST distributions among 
worldwide cultivated watermelons to track signals of domestication. We examined 183 Citrullus lanatus var. lanatus 
accessions representing domesticated watermelon and generated a set of 11,485 SNP markers using genotyping by 
sequencing. With a diverse panel of worldwide cultivated watermelons, we identified a set of 5,254 SNPs with a minor 
allele frequency of ≥ 0.05, distributed across the genome. All ancestries were traced to Africa and an admixture of 
various ancestries constituted secondary gene pools across various continents. A sliding window analysis using 
pairwise F ST values was used to resolve selective sweeps. We identified strong selection on chromosomes 3 and 9 that 
might have contributed to the domestication process. Pairwise analysis of adjacent SNPs within a chromosome as well 
as within a haplotype allowed us to estimate genome-wide LD decay. LD was also detected within individual genes 
on various chromosomes. Principal component and ancestry analyses were used to account for population structure in 
a genome-wide association study. We further mapped important genes for soluble solid content using a mixed linear 
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model. Information concerning the SNP resources, population structure, and LD developed in this study will help in 
identifying agronomically important candidate genes from the genomic regions underlying selection and for mapping 
quantitative trait loci using a genome-wide association study in sweet watermelon. 
 
665 
Colored Plastic Mulch Effects on Plant Performance, Weed and Disease Suppression in Organically Grown 
Bell Pepper and Tomato. L. M. Nyochembeng* and R.N. Mankolo, Department of Biological and Environmental 
Sciences, Alabama A&M University, P.O. Box 1208, Normal AL 35762. 

Weeds and diseases are major constraints to organic production of vegetables during the summer in 
southeastern US. We evaluated plasticulture as an alternative weed and disease management strategy for open field 
organic production of tomato and bell peppers. The objective of the research was to assess the effects of four colored 
plastic mulches on soil temperature, moisture, fruit yield and suppression of weeds and diseases on tomato and bell 
pepper. Tomato cv ‘Rutgers’ and bell pepper cv ‘California Wonder’ and ‘King Arthur’ were planted on raised soil 
beds covered with colored (olive green, black, white, and silver) mulch treatments including a control (no mulch). The 
experiment was laid out as a randomized complete block design with 4 replications. Seedling establishment and plant 
survival, disease incidence and severity, soil temperature and moisture, and fruit yield were determined. Plant 
performance (growth and yield) varied with mulch type. Both incidence and severity of southern blight, anthracnose 
of bell pepper, and bacterial spot diseases were observed across different mulch types; however, the disease severity 
varied based on mulch type. The black and white plastic mulches significantly increased fruit yields in both crop 
species, while the olive mulch exhibited poor crop performance. These results suggest that the black and white plastic 
mulches have the potential to be used in vegetable production in Alabama and the southeastern US. 
 
666 
Storage Root Yield and Plant Nutrient Status of Sweetpotato Rotated with Cover Crops. S. Ntamatungiro* and 
J. Davis. Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601.   

Sweetpotato (Ipomoea batatas) is a very nutritious food crop that is produced for its storage roots and leaves. 
Inclusion of cover crops in sweetpotato cropping systems is a production practice recommended to maintain the 
sustainability of sweetpotato production on degraded soils with low soil fertility levels. The objectives of this study 
were 1) to compare biomass accumulation of winter cover crops, and 2) to assess nutrient content of sweetpotato 
following these winter cover crops. The experiment design was a randomized complete block design with four 
replications. We compared the biomass accumulation of crimson clover, oat, mustard, mixtures of crimson clover with 
oat or mustard green, and a control with no cover crop as previous crops to sweetpotato production. The sweetpotato 
plant samples were analyzed for nutrient content and storage root marketable yield. The biomass produced by oat 
(18,593 lbs/A) was almost twice that produced by the fallow treatment (10,783 lbs/A). US#1 and marketable yield 
were significantly higher with crimson clover, oat and oat mixed with crimson clover than the no cover crop treatment. 
Marketable yields ranged from 253.0 to 326.0 bu/A. Total yield ranged from 279.6 to 360.6 bu/A. US#1 yields ranged 
from 146.7 to 185.2 bu/A. Data on soil analysis and nutrient content in above ground biomass will also be presented. 
 
667 
Biology and Impact of Southern Live Oak Gall Midge (Arnoldiola atra Gagne). Y. Qi*, V. Ferchaud, Department 
of Urban Forestry and Natural Resources, Southern University Agricultural Research and Extension Center, Baton 
Rouge, LA 70813; and B. Strom, S. Blomquist, USDA Forest Service, Southern Research Station, Pineville, LA 
71360. 

Southern live oak (Quercus virginiana Mill.) gall midge infestation is an emerging issue in Louisiana. The 
gall infestation is caused by Arnoldiola atra Gagné, a tiny, nonnative insect about 2 mm long. The pest species was 
first discovered in Texas and described by R. J. Gagné and E. G. Riley in 1999. Ten years later, populations of this 
invasive pest, along with its signature galls, exploded in Louisiana causing massive infestation of southern live oak 
trees throughout Baton Rouge and surrounding areas. We have been monitoring the infestation since February 2009. 
Field surveys, sample collections, and laboratory studies have been conducted to better understand gall development 
and the gall midge life cycle, while studies to assess the ecological impacts on live oaks have also begun. A survey of 
the Southern University Baton Rouge campus indicated that more than 80% of the live oak trees were infested by this 
gall midge. Adult gall midges attack terminal and lateral buds and produce rosettelike galls throughout the host canopy. 
The infestation is systemic and massive, causing canopy dieback and a decline in tree vigor in severely infested trees. 
This presentation will discuss the pest life cycle, impacts on southern live oak, and monitoring and possible control 
methods.  
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668 
Enhancement of Silage Sorghum and Corn Production Using Best Management Practices. M. Massimi*, M. 
Haseeb, and L.H.B. Kanga, Center for Biological Control, College of Agriculture and Food Sciences, Florida A&M 
University, Tallahassee, FL 32307; and J.C. Legaspi USDA, ARS, Tallahassee, FL 32308. 
 Sorghum (Sorghum bicolor), and Silage Corn (Zea mays) production is not sufficient in irrigated eastern 
areas of Jordan and so families cannot afford sufficient animal feeds. This is due to two main reasons: the first is lower 
crop productivity related to poor agricultural practices including no use of chemical fertilizers, herbicides, water use 
efficiency, and low yielding hybrid variety. The second reason is diminishing of farm land because of urbanization 
threats and abstention from agriculture by local communities' farmers. In addition, the global warming and its impact 
on soil salinity and crops on productivity make Sorghum and Silage Corn crops not effective in yield and economic 
return. The irrigated Sorghum and Silage Corn in Jordan produced a maximum of 20 tons\ha Sorghum and Silage 
Corn are two important forage crops in Jordan. The goal of this research is to increase sorghum and silage maize 
production in the target areas. Evaluation of conventional and hybrid varieties are in progress in north Florida to train 
a research scholar to increase these crops productivity in his native country. The other focus of this project is on the 
use of suitable fertilizer doses, proper weed management practices and maximum water use efficiency to sustain silage 
sorghum and corn production for sustainable animal production.  
 
669 
IPM of the Southern Green Stink Bug, Nezara viridula (Hemiptera: Pentatomidae) Using Trap and Refuge 
Crops Within Tomato Fields in North Florida. T. Gordon*, M. Haseeb, and L.H.B. Kanga, and Center for 
Biological Control, College of Agriculture and Food Sciences, Florida A&M University, Tallahassee, FL 32307, 
USDA, ARS, Tallahassee, FL 32308; and J.C. Legaspi, USDA, ARS, Tallahassee, FL 32308. 
 The Southern Green Stink Bug (SGSB), Nezara viridula (Hemiptera: Pentatomidae) is a serious insect pest 
of tomatoes and numerous vegetable and fruit plants in north Florida. We evaluated three trap crops and three refuge 
crops to investigate their potential to be used for IPM (Integrated Pest Management) of N. viridula. The experimental 
trap crops were composed of striped sunflower, WGF (Wild Grain Feed) sorghum and brown top millet; the refuge 
crops were three varieties (var: carpet of snow, royal carpet and tall white) of sweet alyssum. The trap crops were 
grown on the periphery of tomato fields to attract adults of the SGSBs. The refuge crops were planted close to tomato 
fields to attract and conserve biological control agents. Among the three trap crops, stinkbugs recorded 
on sorghum had the highest number of adults compared to the two other trap crops examined. Other hemipteran pests 
were also recorded on both sorghum and sunflower. During the sampling, millet plants did not yield any adults of N. 
viridula. Carpet of snow was the most effective refuge crop as it had attracted the highest number and most species of 
natural enemies among the refuge crops. In addition, approximately 80% of stinkbugs collected from sorghum were 
parasitized by the natural enemy Trichopoda pennipes. This study confirms the application potential of selected trap 
and refuge crops for IPM of N. viridula on tomatoes in north Florida. 
 
670 
Determination and Separation of Carotenoids in Chinese Vegetables by HPLC. B. Huang*, S. Islam, Z. Adam,  
Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601; and L. Li, Department of 
Plant Breeding & Genetics Cornel University, Ithaca, NY 14853. 
 Carotenoids are indispensable to plants and play a critical role in human nutrition and health. As humans are 
unable to synthesize carotenoids, they depend on plants for these essential nutrients. Four Chinese vegetables, Han 
Cai, Red South, Red Beauty and Zi Su were investigated for β-carotene, Lutein, Zeazanthin and Violazanthin, the 
most common carotenoids in leafy vegetables. Separation and identification were conducted using HPLC and 
spectroscopic properties of each carotenoid were analyzed. Samples were collected from green leaves, red leaves and 
purple leaves of these four vegetables at vegetative stage. The highest β-carotene, 78.93 µg/g leaf, was present in the 
purple leaves of Zi Su, and 36.11 and 21.24 µg/g leaf, were found in the green leaves of Han Cai, and the purple leaves 
of Han Cai, respectively. Also, 14.1 and 9.31 µg β-carotene /g leaf were detected from the green leaves of Red Beauty 
and Red South, respectively. Lutein was detected from the red, green, and purple leaves, but Zeazanthin and 
Violazanthin were found to be less than 0.1 µg/g leaf in all the samples tested. Han Cai is a delicious vegetable that 
can be used as diet. Zi Su, which has medicinal properties, can be used as sauce for many dishes. It can be used as 
herbal drink for cold, running nose, and headache.  
 
671 
Effect of Calcium in Reducing Naturally Induced Straighthead in Rice. M. Pokharel, S. Singh and B. Huang*, 
Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, AR 71601. 
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Straighthead is a physiological disorder of rice (Oryza sativa L.), which causes sterile florets leading to 
reduced grain yield. Some specific characteristics of rice straighthead are upright panicles because of unfilled grains 
and distorted lemma and palea into a crescent or parrot-beak shape.  The objective of this study was to investigate the 
influence of calcium application on reducing straighthead under naturally occurring field condition. Twenty-six 
varieties were planted on a silt loam soil at University of Arkansas at Pine Bluff (UAPB) farm where the straighthead 
has occurred naturally. There were 3 treatments in a randomized completely block design with 3 replications in each 
treatment. First plot was treated with Ca using lime at a rate of 2 tons/acre, second was treated with Ca using lime at 
a rate of 4 tons/acre and third plot was a control with 0 tons/acre. At physiological maturity, straighthead severity was 
recorded by using a 0-9 straighthead rating scale described by Yan et al. 2005. Random sampled rice panicles were 
harvested and seed set rates were determined and analyzed.  Results revealed that straighthead score for rice 
susceptible varieties were significantly reduced with lime application. For example, straighthead score of Cocodrie, a 
susceptible variety has been reduced from 8 to 3. On the other hand, lime application had no significant effect on rice 
resistant cultivars. Similarly, seed set rate for susceptible varieties has been drastically increased with lime application. 
Lime application may potentially overcome straighthead severity and increase grain yield in rice grown in silt loam 
soil. 
 
672 
Development of Molecular Markers in Sweetpotato Based on Single-copy Conserved Ortholog Set II (COSII) 
Genes. M. Gao1*, S. Fuentes-Soriano2, K. Mochaitis3, S. Woldesenbet1, and A. Weerasooriya1, 1Cooperative 
Agricultural Research Center, College of Agriculture and Human Sciences, Prairie View A&M University, Prairie 
View, TX 77446. 2Department of Animal & Range Sciences, College of Agricultural, Consumer and Environmental 
Sciences, New Mexico State University, 3Department of Biology, Indiana University. 

To facilitate genetic mapping and marker-assisted breeding in sweetpotato, we are making progress in 
developing a large set of molecular markers based on the single-copy Conserved Ortholog Set II (COSII) genes. The 
characteristics of single-copy and conserved sequences of COSII genes are particularly useful for phylogenetic 
analyses and genetic mapping in sweetpotato with a complex hexaploid genome of unknown origin.  Using the 2800 
COSII cDNAs from Arabidopsis and tomato as query, we identified their orthologs in our previously established 454-
pyrosequencing databases of transcriptomes of the hexaploid sweetpotato (SC1149-19), its tetraploid and diploid 
relatives (Ipomoea littoralis and I. tenuissima, respectively), and published transcriptome data of a different 
sweetpotato clone and two other diploid relatives (two I. trifida accessions and I. nil).   Further comparative sequence 
and phylogenetic analyses of those identified orthologs allowed us to identify a set of 967 single-copy COSII cDNAs 
in sweetpotato, I. littoralis and I. tenuissima, and to design a large set of primers that mostly border short introns based 
on the tomato COSII markers.  We are currently grouping these primers for multiplexing-PCR, and preparing amplicon 
libraries for sequencing the short introns in sweetpotato and its tetraploid and diploid relatives using the Ion Torrent 
sequencing platform. Furthermore, comprehensive phylogenetic analyses of corresponding regions of these single-
copy COSII cDNAs provided strong evidence supporting an allohexaploid origin of the hexaploid sweetpotato, and 
involvement of an I. littoralis-like tetraploid and an I. tenuissima-like diploid during the origin of the hexaploid 
sweetpotato genome.  
 
673 
Metal Bioaccumulation in Selected Freshwater Crayfish Species from Ozark Reference and Mining-impacted 
Streams in Southeast Missouri. A. Ikem*, J. Wetzel, J. Garth, M. Morris, O. J. Ayodeji, Department of Agriculture 
and Environmental Sciences, Lincoln University of Missouri, Jefferson City, Missouri 65101; and O. T. Akinbo, 
Butler University, Indianapolis, IN 46208. 

For many decades, mining of lead and zinc containing ores occurred in Southeast, Missouri.  The mining 
areas were in the Old Lead Belt, New Lead Belt (Viburnum Trend), Mine La Motte-Fredericktown, and minor sub-
districts.  Ecological changes and elevated metal concentrations in water, sediment and the food chain were indicated 
in previous studies in the region.  This study assessed As, Cd, Cu, Co, Fe, Ni, Pb, and Zn content in the water column 
and crayfish from Ozark streams. Water and crayfish samples were collected in spring 2016 from Mill creek (reference 
site), and West Fork Black River (WFBR) and Brushy Creek (moderately mining-impacted streams).  Crayfish species 
found in the streams sampled were the Belted (Orconectes harrisoni), Freckled (Cambarus maculatus), Golden (O. 
luteus), Woodland (O. hylas), and Spothand (O. punctimanus).  The abdominal muscle, hepatopancreas, exoskeleton, 
and gills of the animals were mineralized by acid microwave digestion.  Filtered water samples and the tissue digests 
were analyzed for elemental content by inductively coupled plasma – optical emission spectrometry.  The 
concentrations of trace elements found in the water column were    < 15 µg/L.  The bioaccumulation factors (BAFs) 
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for As, Cu and Fe in muscle were more pronounced for mining-impacted streams than the reference.  Zn accumulation 
in hepatopancreas was highest in O. hylas from WFBR. 
 
674 
The Impact of Soil Compaction on Soil Organic Matter Accumulations and Enzyme Assays. R. Ankumah, A.S. 
Kumi*, R. Shange, R. Smith, O. Idehen, George Washington Carver Agricultural Experiment Station, College of 
Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088;  and A. Scott, U.S. 
Forest Service, Normal, AL 35762. 

The impact of soil compaction on soil organic matter, the basic soil chemical parameters and biological 
activities is being studied by a group of scientist on a 16 year old loblolly pine plantation in the Desoto National Forest, 
Chickasawhay, Mississippi. This study area is made up of 3 site-block experimental design with nine treatments per 
block. Soil samples were collected with a specially designed soil augers that were manually drilled into the soil beyond 
30 cm depth. The auger was then taken out and soil samples partitioned between three layers of 10cm each, 0-10; 10-
20 and 20-30 cm. The treatments had three levels each of compaction and organic matter removal as well as either all 
vegetation (VA) allowed or only pines (VP) allowed. The samples were transported to the laboratory and wet and oven 
dry weights taken for bulk density calculation as well as soil chemical analysis. Soil pH was run on the triplicated 0-
10cm samples as well as ICAP analysis for carbon, nitrogen and phosphorous and other micronutrients. Selected soil 
enzyme assays, monoesterase and diesterase were also done on the same 0-10 samples. It is evident in the preliminary 
data that all treatments had very acidic pH values. 
 
675 
Lumped and Physically Based Model Performances in Simulating The Runoff Response from Urbanized 
Watershed due to Land use Change in The Hill Country, Texas. A. El Hassan*, E. Risch , R. Awal, R. L. Ray, 
H.K. Bayabil, and A. Fares, Cooperative Agricultural Research Center, College of Agriculture and Human Sciences, 
Prairie View A&M University, Prairie View, TX 77446. 

Texas Hill Country is susceptible to flooding and rapid runoff due to its thin soils, exposed bedrock, sparse 
vegetation, and steep slope in addition to the Balcones Escarpment uplift contributing to precipitation enhancement. 
Furthermore, land use change in the Hill country due to urbanization as in recent decades has intensified flooding 
occurrence. The Community Hydrologic Prediction System (CHPS) forecast model requires inputs from rainfall–
runoff models with good performance in simulating the complexity of hydrologic and hydraulic problems.  This study 
was conducted in the Leon Creek watershed, a 538 km2 sub-watershed within the San Antonio river basin, with a 
typical Texas Hill Country landscape. The objectives of this work are to: 1) compare the performance of rainfall-
runoff models (the Sacramento Model with Soil Moisture Account (SAC-SMA), which is a lumped model, and the 
Gridded Surface Subsurface Hydrologic Analysis (GSSHA), a physically-based distributed model and  2) Formulate 
the output of GSSHA to be used by CHPS. Different precipitation products such as Multisensory Precipitation 
Estimator radar products (MPE) were used for calibration and validation. In addition, the Integrated Multi-satellitE 
Retrievals for GPM (IMERG) and Multi-Radar/Multi-Sensor System (MRMS) precipitation products were used for 
validation. Selected rainfall events in 2002, 2004, 2007 2010, and 2015 were used in calibration and validation of the 
models, considering the effect of land use change. The comparison showed that performance of the physically-based 
distributed GSSHA model was greater than the SAC-SMA model due to the capabilities of GSSHA that directly 
simulate hydraulic structures. 
 
676 
Influence of Natural Organic Matter on the Arsenic Removal from Drinking Water by Ferric and Aluminum 
Salts. A. Jain*, Center for Water Quality, College of Agriculture and Food Sciences, Florida A&M University, 
Tallahassee, FL 32307. 

Arsenic is a highly toxic and carcinogenic element, which has been found in elevated concentrations in 
groundwater worldwide including USA.  The arsenic removal from drinking water is usually performed by coagulation 
with ferric salts or alum followed by filtration.  Natural organic matter which is ubiquitous in natural waters adversely 
affects the removal of arsenic by ferric salts.  The present study was undertaken to evaluate the effect of natural organic 
matter on arsenic removal by ferric and aluminum salts under similar experimental conditions.  Suwannee River 
Natural Organic Matter (SRNOM), used in this study, was obtained from the International Humic Substance Society 
(University of Minnesota, St. Paul, MN).  The batch experiments were conducted with a background electrolyte of 
0.01 M NaCl solution containing 6.67 µM arsenate and various concentrations of SRNOM (1, 2, 4, and 8 mg C L-1) .  
To this solution ferric chloride or aluminum chloride solution (72 µM Fe or Al) was added and the pH was adjusted 
to the desired value. The samples were equilibrated on a rotatory shaker for 24 h and filtered using 0.20 µm membrane 
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filters.  The filtered samples were analyzed for Fe, Al, and As concentrations using ICP-OES, Perkin-Elmer and for 
dissolved organic carbon using TOC-V analyzer, Shimadzu.  The similar experiments were also conducted at various 
pHs ranging from 5.5 to 8.5 and at various iron and aluminum concentrations.  The results indicated that aluminum 
chloride was more effective than ferric chloride to remove arsenic from water in the presence of natural organic matter.   
 
677 
Evaluating the Use of Unmanned Aerial Vehicle and Geographic Information System for Management of Land 
Grant Program Facilities.  A. Ong*, B.R. Gyawali, and J.D. Sandifer.  College of Agriculture, Food Sciences, and 
Sustainable Systems.  Kentucky State University, Frankfort, KY 40601. 

The efforts and cost of constant monitoring and evaluation of institutional facilities are important 
considerations in effectively managing time and resources of any organization.  Effective facility management 
necessarily involves frequent visual inspection by various personnel, often making use of specialized safety 
equipment, such as ladders or scaffolding, and requiring significant expenditures from the Land Grant Program budget.  
This project explores the feasibility of safely evaluating and recording the physical conditions of managed structures 
using unmanned aerial vehicles (UAV) and on the use of geographic information systems (GIS) for storing and 
managing data products for use in management practices.  Preliminary results suggest that UAV is effective for general 
inspections and for documentation of physical conditions over time and offers a means of reducing the total investment 
associated with site visits and visual record keeping.  Results also suggest GIS is useful for generating additional data 
products for planning efforts, for storing and managing generated records, and for sharing information with decision 
makers in a visually appealing manner, including heat maps, 3D models, and terrain datasets.  Additional efforts are 
ongoing to further evaluate the role this technology can play in other areas important to facilities management and to 
understand the potential drawbacks of using this technology including training costs and regulation of commercial 
users. 
 
678 
Reducing Nutrient Losses in the Mid-Atlantic Region: An Evaluation of Edge-of-Field and in-Ditch 
Stratagems. A. L. Allen*, A. Collick, E. B. May, F.M. Hashem, University of Maryland Eastern Shore, Princess 
Anne, MD 21853; E. Bock, Z. Easton, Virginia Polytechnic Institute & State University, Blacksburg, VA 24060; L. 
Christianson, University of Illinois, Urbana Champaign, IL 61801; T. Rosen, Midshore Riverkeeper Conservancy, 
Easton, MD 21601; P. J. Kleinman, R. B. Bryant, and A. Buda, Pasture Systems and Watershed Management 
Research Unit, USDA-ARS, University Park, PA 16802. 

Adapting novel and existing treatment technologies (e.g., permeable reactive barriers, edge-of-field and in-
ditch bioreactors) to reduce nutrient losses in mid-Atlantic drainage systems is based on public demand to improve 
the overall health of the Chesapeake Bay and improve regional water quality situations. This project evaluated the 
design and installation challenges and early nitrate removal performance of four categories of denitrifying 
bioreactors. Two ditch diversion bioreactors, a tile drain bioreactor, a novel in-ditch bioreactor, and two sawdust-
amended denitrification groundwater walls were constructed between fall 2014 and winter 2015 for edge-of-field 
monitoring. The sawdust walls were the easiest to install, whereas the in-ditch bioreactor was the most demanding to 
design and install due to its novelty. All four bioreactors exhibited nitrate removal during relatively short monitoring 
periods, and showed promise for bioreactor applications in the region. Two ditch diversion bioreactors installed 
according to Natural Resources Conservation Service design standards averaged greater than 65% nitrate load 
reduction. Lower than expected nitrate removal by the tile-drain bioreactor was likely due to a combination of 
site/design constraints, potential internal short-circuiting, and water chemistry. The in-ditch bioreactor averaged 
65% nitrate concentration reduction. Observed sedimentation of the in-ditch bioreactor is expected to be one of the 
biggest practical challenges for in-ditch denitrification practices. Obtaining a water balance by monitoring inflow, 
outflow, and by-pass flow for these types of practices is critical for future assessment of their overall contributions 
to N load reduction and water quality improvement in the Mid-Atlantic.  
 
679 
Thermophilic Anaerobic Co-digestion of Swine Manure with Agricultural Residues and Energy Crops. B. 
Zhang*, L. Wang, and D. Bekoe, Biological Engineering Program, North Carolina A&T State University, Greensboro, 
NC 27411.  

Methane yield of swine manure has always been relatively low, due to factors including an unbalanced 
carbon/nitrogen (C/N) ratio or improper solids contents. Therefore, co-digestion that digests two or more substrates 
simultaneously was applied to improve methane production, because of its benefits of diluted toxic compounds, 
increased load of biodegradable organic matter, alleviating imbalance of nutrients, adjustment of the carbon-to-
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nitrogen(C/N) ratio, preventing inhibition, synergistic effect of microorganisms, easier handling of mixed substrates 
and economic advantages. For this study, the anaerobic co-digestion process of swine manure with corn stover or 
cattails was performed based on variables of the solid contents (2.5-10%) and the C/N ratios. All substrates were 
analyzed for their elemental composition. Because thermophilic anaerobic digestion of these feedstock products 
required 6-7 days hydraulic retention time (HRT), all co-digestion experiments were conducted at 50°C for 7 days 
with an initial pH of 7. The specific biogas yield from swine manure was only 40±7 L/kg volatile solids (VS), while 
co-digestion increased the biogas yield by ~37% to 55±5 L/kg VS. The C/N ratio had significant effects on methane 
production. Low (10:1) and high C/N (30:1) ratios showed adverse effects on methane production. The maximum 
biogas yield of 192 L/kg VS was obtained when the C/N ratio was 15:1. 
 
680 
Production of Bio-Jet Fuel and High Value Bioproducts from Low-Input Energy Beets. 
C. I. Nindo*, J.G. Schwarz, Dept. of Agriculture, Food & Resource Sciences, University of Maryland Eastern Shore, 
Princess Anne, MD 21853, R. Kozak, AtlanticBiomass LLC, Frederick, MD 21701, and M.T. Kairo, School of 
Agriculture and Natural Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853. 

Energy beets are a promising crop for the Mid-Atlantic region to develop a sustainable production of biomass 
for conversion to bio-jet fuel, industrial chemicals and other bio-based products.  Specific objectives are to: 1) select 
energy beets and farming practices that are compatible with Mid-Atlantic agricultural practices and small farm sizes; 
2) design decentralized biorefineries to provide an economically feasible local supply chain that accommodates 
multiple markets for beet-derived fuels and bio-products; 3) produce animal feed proteins from beet pulp to support 
the Delmarva poultry industry; and 4) develop strong extension and outreach services to promote energy beets, 
introduce a new crop and establish new industry. Preliminary data has shown that the key concepts of growing and 
harvesting energy beets, sugar recovery, and hydrolysis of beet biomass to fermentable substrates is feasible in the 
Mid-Atlantic region. Different energy beet varieties were planted in experimental plots at the University of Maryland 
Eastern Shore in spring 2016 and harvested once every month (August to November) to obtain data on plant growth, 
phosphate remediation, fermentable sugar, and bacterial ethanol production. Initial findings include: 1) some of the 
test beet varieties were able to produce commercial-scale yields of sucrose and fermentable sugars from structural 
polysaccharides without chemical nutrients; 2) conversion rates of beet polysaccharides to fermentable mono-sugars 
were in the range of 90% depending on system operating conditions; 3) ethanol production is possible from all 
converted beet sugars, and 4) pests encountered (without the application of pesticides) did not materially affect plant 
or conversion yields. 
 
681 
Building the Bioenergy and Bioengineering Research Facility at West Virginia State University. D. H. Huber*, 
E. Chavarria, N. Montenegro, Department of Biology, Gus R. Douglass Institute, West Virginia State University, 
Institute, WV 25112; and Teodoro Espinosa-Solares, Departamento de Ingenieria Agroindustrial, Universidad 
Autonoma Chapingo, Mexico.  

An important resource for advancing a bio-based economy is mixed microbial cultures that can transform 
organic wastes into useful products.  A major target for this technology is to manufacture biofuels and industrial 
platform chemicals that are needed in large quantities by society.  We have invested more than a decade in building 
the Bioenergy and Bioengineering Research Facility at WVSU.  The purpose of this Research Facility is to study how 
anaerobic mixed microbial cultures can be used to produce bioenergy and other bioproducts.  Our primary focus has 
been to advance the development of thermophilic anaerobic digestion, which is underutilized in the United States.  
AD is a well-known component of waste treatment systems where high strength organic wastes are produced.  The 
AD process reduces the quantity of wastes and produces methane as a bioenergy product.  Our research facility 
includes laboratory-scale (5-15 liter) bioreactors and a new 2 cubic meter, automated, stainless steel, anaerobic reactor.  
In addition, the mixed anaerobic community that performs AD forms a complex metabolic food web where a variety 
of other intermediate metabolites with industrial applications are produced in large quantities.  Therefore, we are also 
using our Facility to study how to increase the production of carboxylates (short chain fatty acids) using the power of 
mixed culture bioreactors.  Our methods include applying systems analysis to bioreactors and utilizing long-term time 
series data representing food web pathways, biodegradation kinetics, and metagenome dynamics in order to better 
understand and bioengineer anaerobic microbiomes.  
 
682 
The Global Trilemma of Food, Energy, and Environment-Are Seaweeds Ideal Candidates? M. Mitra*, 
Department of Natural Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853; X. Henry, and A. 
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Nagchaudhuri, Department of Engineering and Aviation Sciences, University of Maryland Eastern Shore, Princess 
Anne, MD 21853. 

Increased urbanization and expanding human populations have left indelible marks on the sustenance of the 
viable ecosystems. The concerns over dwindling petroleum reserves, degradation of the biosphere from fossil fuel 
combustion, and regional stability are some of the major issues that heavily punctuate the political rhetoric. An urgent 
need exists for the development of sustainable sources for these commodities. These problems have led to investigating 
the seaweeds, a diverse group of autotrophic estuarine and marine macroalgae, as an alternative substrate for the 
bioethanol production (energy), along with analyses of nutraceutical properties (food); and potential for environmental 
monitoring of heavy metals and waste water treatments (environment). The three seaweed species, Gracilaria 
tikvahiae, Fucus vesiculosus, and Ulva lactuca sampled from the coastal bays of the Delmarva Peninsula are rich in 
proteins, essential amino acids, dietary fiber, and vitamins. The study investigated the synergistic benefits and 
optimizing the inputs of an Integrated Multitrophic Aquaculture (IMTA) “algal biorefinery” based upon the culture 
of Litopenaeus vannamei (white shrimp) and G. tikvahiae. The trials conducted using post larva shrimp and 
Gracilaria, reveal that nutrient levels and mortality of shrimps were lowered (p<0.5) under the IMTA culture. 
Therefore, Gracilaria does offer bioremediation potential as it can eliminate excessive wastes from the environment. 
Preliminary analyses also support Gracilaria’s efficacy as a bioethanol feedstock and how to turn a nuisance alga into 
an investment in cleaner energy. Seaweeds can therefore be regarded as viable candidates for sustainable aquaculture 
and energy systems along with monitoring and cleaning up the environment. 
 
683 
Potential Use of E. coli as an Indicator Species for Nitrogen Cycling. M. Taabodi*, E. B. May, F.M. Hashem, 
and S. Parveen, University of Maryland Eastern Shore, Princess Anne, MD 21853. 

While new technologies using DNA sequencing, high through-put technologies and bioinformatics have 
greatly improved our knowledge of bacterial community structure and function in ditch sediments, they have not 
allowed for experimental approaches aimed at elucidating how they are involved in nitrogen cycling. This study 
used E. coli as an “indicator species” with the intent to determine if it is involved in the cycling of nitrogen. 
Nitrogen as ammonium, nitrate and urea along with 1% glycerol as a carbon source were added to the growth 
medium at 5, 10 and 20 ppm ammonium and nitrate; and 100, 200 and 300 ppb urea. Ammonium was as ammonium 
chloride and nitrate was as sodium nitrate. Pure cultures of E. coli at 100 to 10-9 organisms per ml were incubated in 
water with the above additives for 4 hours at 37°C. The samples were streaked on McConkey agar and incubated 
over night at 37°C. All samples were tested in triplicate. The samples were enumerated for E. coli colonies. In 
addition samples for ammonium, nitrate and urea were analyzed for changes in original constituent concentrations. 
Results from this study suggest that E. coli does preferentially use ammonium and will grow with ammonium in the 
media. Results are less clear for nitrate and urea. Data for growth and constituent changes will be presented. 
 
684 
Modeling Moisture Content and Thermal Properties of Sweet Sorghum Bagasse Using Neural Network. R. 
Gosukonda*, A.K. Mahapatra, D. Ekefre, and M. Latimore, Jr., Agricultural Research Station, Fort Valley State 
University, Fort Valley, GA 31030.  

Bagasse is the solid material that is left after the juice is squeezed from sweet sorghum stalk and can be used 
as a raw material for thermal decomposition processes and production of bio-oil, gaseous fuels and biochar. The 
response of bagasse to heat transfer is dependent on thermal properties of bagasse. Neural network models were 
developed to correlate moisture content and thermal properties of sweet sorghum bagasse. To validate the performance 
of neural network, the neural network models were compared with traditional regression models. The data used in this 
study were obtained from an experiment that measured the thermal properties of sweet sorghum bagasse at various 
levels of moisture content in the Food Engineering Laboratory. Data pre-processing was carried out to meet format 
requirements of ANN and regression models. The data was split into training and validation data sets. In the initial 
training and testing of ANN, training data set was used. Trained models were cross tested with validation data set. 
Various statistical indices including R2 between actual and predicted outputs were produced and studied for selecting 
the best models. Prediction plots for thermal properties indicated that the ANN models had higher accuracy in 
predicting unseen patterns than that of traditional regression models. Further, ANN models were able to better 
generalize and interpolate unseen patterns within the domain of training. The analysis reveals that neural networks 
have potential for improving model predictions in nonlinear decision contexts without sacrificing performance in 
linear decision contexts. 
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685 
The Role of Bio-based Tree Residues in Sustainable Nutrient Management and Growth of Live Oak (Quercus 
Virginiana) Saplings in Urban Landscape of Southeastern Louisiana. R.N. Sumo*, K. K. Abdollahi, and Z.H. 
Ning. Department of Urban Forestry and Natural Resources, Southern University Agricultural Research & Extension 
Center, Baton Rouge, Louisiana 70813. 
   Some bio-based mulches are comprised of tree residues and urban forest wood wastes which are being 
utilized in urban landscapes. However, the impacts of these bio-based tree residues on soil nutrient dynamics and 
growth of Live Oak (Quercus Virginiana) saplings have not been fully investigated. A three-year, randomized 
complete block design field study was conducted in Baton Rouge, Louisiana to examine the impacts of five bio-
based mulches: Cypress (CP), Oak Tree Residues (OT), Pine Bark (PB), Pine Needles (PN), and Mixed 
Hardwood (MW) on soil and foliar nutrients, soil carbon, organic matter, soil pH, and growth of Live Oak (Quercus 
Virginiana) saplings. The results indicated that mulch treatments significantly increased the total soil nitrogen (N), 
phosphorus (P), potassium (K), carbon (C), and organic matter (OM). In addition, foliar nitrogen concentration was 
significantly higher in mulched plots than in the controls. Tree saplings growing in the mulched plots had larger stem 
diameters and height growth than trees in the control plots. Mixed Hardwood mulch significantly increased soil 
pH compare to the control, but CP, OT, PB, and PN mulches reduced soil pH. 
 
686 
In Field Management Practices on Soil N2O and CO2 Fluxes under Corn (Zea mays L) Production Systems in 
Middle Tennessee. S. O. Dennis*, Q. Deng, D. Hui, and C. Reddy, 
College of Agriculture, Human and Natural Sciences, Tennessee State University, Nashville, TN 37209. 

The United States continues to be the largest corn producer in the world. How to maximize corn yield and at 
the same time reduce greenhouse gas emissions is becoming a challenging effort for growers and researchers. Our 
understanding of the responses of soil N2O and CO2 fluxes to agricultural practices in cornfields is still limited. We 
conducted a 3-yr field scale experiment at the Tennessee State University Agricultural Research and Demonstration 
Center to study responses of soil N2O and CO2 fluxes to various agricultural practices. Corn was used as the test crop. 
The agricultural practices included six URAN liquid fertilizer treatments applied as follows:  1) URAN, two 
applications; 2) URAN, four applications; 3) URAN + denitrification inhibitor; 4) URAN + chicken litter in no-till 
plots; 5) URAN in conventional plots and 6) URAN + biochar. The same amount of fertilizer equivalent to 217 
kg·N·ha−1was applied to all the experimental plots. Each soil treatment was replicated four times. Soil N2O and CO2 
fluxes were measured 2-5 times a month during the corn growing season using the closed chamber method. Soil 
moisture and temperature was taken in-situ during these measurements. Our data indicate that N2O and CO2 fluxes 
exhibit significant seasonal variation during the experimental period. The seasonal dynamics of soil CO2 flux was 
primarily controlled by soil temperature; while soil N2O flux was controlled by soil moisture. N2O and CO2 fluxes 
were influenced by the agricultural practices. Variation in N2O emission among the treatments was positively 
correlated with soil moisture.  
 
687 
An Accommodation Zone: The Linkage between the Red Sea and Gulf of Aden Rifts.  S. Tesfaye*, Cooperative 
Research Programs, Lincoln University of Missouri, Jefferson City, MO 65102; F. Gomez, and S. Polun, Department 
of Geological Sciences, University of Missouri, Columbia, MO 65211. 

The Afar triple junction is viewed as the locus where the active arms of the Red Sea, Gulf of Aden and 
Ethiopian Rifts converge. Strictly speaking, however, only two of the rifts, namely the Red Sea and Ethiopian rifts 
come into contact (Tendaho Graben), while the propagating arm of the Gulf of Aden rift lies about 150 km further 
east (Lake Asal).  Central Afar, the region between the propagating tips of Red Sea and Gulf of Aden rifts, is occupied 
by half grabens, rotated fault blocks which are devoid of recent magmatic activity. This amagmatic portion of central 
Afar has been the subject of tectonic investigations aimed at formulating the evolution of the Afar triple junction in 
the past 1 my.  We utilize digital elevation model, generated from the Advanced Land Observing Satellite’s 
Panchromatic Remote-sensing Instrument for Stereo Mapping (ALOS/PRISM), at spatial resolutions of 5 meters to 
map faults, measure fault throws and fault block widths, analyze morphotectonic features such as fault block 
geometries and displacement of paleo-stream courses. From the Makarassou Fault Zone to Lake Abhe, the paleo 
horizontal topography displays incline from ~1000m to ~250m and an increase in block width from ~500m to ~30km 
as well as systematic decline of fault block rotations as block width increase. These observations suggest that the 
amagmatic portion of the central Afar can be viewed as an accommodation zone that developed as a result of the 
interaction between the propagating tips of the Red Sea and Gulf of Aden rifts.  
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688 
Integrated Utilization of Giant Miscanthus Biomass in the Green Biorefinery. Xiu, S.*, A. Shahbazi, and N.A. 
Boakye-Boaten. Department of Natural Resources and Environmental Design, North Carolina Agricultural and 
Technical State University, Greensboro, NC 27411. 

Green biorefinery represents an appropriate approach to utilize the green biomass, eliminating the costly 
drying operations in the conventional bioenergy-conversion system. In this study, fresh giant miscanthus was 
separated into a fiber-rich cake and a nutrient-rich juice via wet-fractionation. The juice was converted to a nice, 
universal fermentation medium by lactic acid bacteria. Two lactic acid bacteria have been tested. In addition, the solid 
cake was pretreated with dilute sulfuric acid and used as the feedstock for lignocellulosic ethanol production. The 
results showed that lactic acid can be produced from miscanthus press juice by both lactic acid bacteria and their 
combination. The highest concentration of 1.167 g/L was obtained with Lactobacillus plantarum. Sugars released from 
the miscanthus cake were efficiently fermented to ethanol using Saccharomyces cerevisiae using simultaneous 
saccharification and fermentation (SSF) processes. The highest theoretical ethanol yield of 88.0% was realized for the 
pretreated miscanthus cake. 
 
689 
Design and Implementation of a Sustainable Integrated Multitrophic Aquaculture (IMTA) Biorefinery for 
Litopenaeus vannamei and Gracilaria Production. X. Henry*, Department of Engineering and Aviation Sciences, 
University of Maryland Eastern Shore; Princess Anne, MD 21853; M. Mitra, Department of Natural Sciences, 
University of Maryland Eastern Shore; Princess Anne, MD 21853; and A. Nagchaudhuri, Department of Engineering 
and Aviation Sciences, University of Maryland Eastern Shore; Princess Anne, MD 21853. 

Global population increase is straining food production, especially meat. Therefore, robust and sustainable 
food production systems are needed. Aquaculture, particularly that of shrimp, is touted as the most socially, 
environmentally, and economically acceptable alternative. Aquaculture reduces reliance on heavily stressed fisheries 
and terrestrial meat production. Unfortunately, traditional aquaculture poses serious environmental hazards if 
improperly managed. Integrated multi-trophic aquaculture (IMTA) is an alternative to traditional aquaculture that uses 
seaweeds and other extractive species to reduce environmental impacts, inputs, and risks (financial and health) 
associated with fed-monoculture systems. The red seaweed Gracilaria is well suited to IMTA as it is extremely 
resilient, prolific, and exhibits high growth rates. Moreover, Gracilaria’s production can also be beneficial to an array 
of industrial and bioenergy applications. This project therefore investigated the synergistic benefits and optimization 
of an IMTA biorefinery based upon the culture of Litopenaeus vannamei (white shrimp) and Gracilaria sp. To achieve 
this, an IMTA biorefinery utilizing several sustainable strategies was designed, built, and tested. Next, the 
biorefinery’s productivity and water quality parameters were compared to the monoculture of each separate species. 
Response surface methodology (RSM) and a Monte Carlo simulation were also used to optimize they system. At the 
end of the study it was found that there were significant effects of IMTA on shrimp survivability, water quality, and 
Gracilaria growth (P<0.05). The RSM and Monte Carlo simulations also determined that the proposed model could 
predict system productivity. It was therefore determined that significant benefits are possible using this mixed culture 
approach. 
 
690 
Airborne Lidar Forest Mapping of Appalachian Ohio Region for Environmental Impact Study. X. Wei*, 
International Center for Water Resources Management, Central State University, Wilberforce, OH, 45384; H. Liu. 
Center for Geospatial Information & Environmental Sensor Networks (GIESN), University of Cincinnati, Cincinnati, 
OH 45221; and K. K.V. Nedunuri, International Center for Water Resources Management, Central State University,  
Wilberforce, OH, 45384. 

Previous study indicated that most oil and gas fields occurred in the forested Appalachian Ohio area. Forest 
loss and fragmentation due to shale gas and oil development has a profound environmental impact on the surrounding 
areas.  This study focus on the land disturbance and forest fragmentation in response to the shale gas and oil drilling 
activities in the Appalachian Ohio region. The research utilizes multiple sensors data of Landsat 8 imagery, aerial 
photo, and Lidar data to monitor the forest canopy and height in the region of interest, covering those counties within 
Muskingum watersheds where intense Utica and Marcellus shale drilling activity has been taking place. This poster 
presents the preliminary research of applying airborne LiDAR remote sensing to the forest inventory and analysis, 
mapping forest canopy height and density in the region of interest. The canopy height and density information were 
extracted from LiDAR data and baseline maps, and the canopy height and density maps were created for the forested 
Appalachian areas in Ohio. It is part of the research effort from USDA NIFA McIntyre-Stennis project “Ecosystem 
Services in the Appalachian Forest Regions for the Sustainable Development of Oil and Gas Exploration”.  
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691 
How Do Trees Cope with UV-B Radiation? - Biophysical Mechanism of UV-B Tolerance in Selected Southern 
Broadleaf Trees. Y. Qi*, V. Ferchaud, Department of Urban Forestry and Natural Resources, Southern University 
Agricultural Research and Extension Center, Baton Rouge, LA 70813; G. Heisler, USDA Forest Service, Northern 
Research Station, Syracuse, New York 13210; W. Gao, UV-B Monitoring and Research Program, Colorado State 
University, Fort Collins, Colorado 80523. 

Stratospheric ozone depletion has led to enhanced solar ultraviolet B radiation (280-315 nm) on the earth’s 
surface. Impacts of the enhanced UVB on plants and animals have been a major concern over the last three decades. 
Many plant species tested so far are mainly annual agricultural crops. Relatively a few studies are available on forest 
trees that account for over 80% global net primary production. Therefore, we have assessed the biophysical mechanism 
of UV tolerance abilities of 31 broadleaf tree species in southern USA, based on leaf optical properties, depths of 
UVB penetration into leaf tissues, concentrations of UVB absorbing compounds, and anatomical and morphological 
characteristics. The results indicate that on a whole leaf basis, tree leaves in general can absorb 91-95%, reflect 59%, 
and transmit very little (< 1%) of incident UVB radiation. At a tissue level, twenty three of 31 species studied possess 
strong UV tolerance capabilities because their leaf upper epidermises are capable of attenuating 92-99% of incident 
UVB and give strong protection to mesophyll. However, there are other species allowing UV-B to penetrate deeper 
into their palisade tissues, and this may cause DNA damage and damage to photosynthetic apparatus. As trees are 
continuously subject to natural solar UVB radiation, most species show cumulative increases in leaf thickness, total 
UVB absorbing compound concentration, and chlorophyll content during leaf growth and development. However, 
large interspecific variations exist in these parameters, indicating the individualistic nature of each species.  
 
692 
Visualization and Quantification of Ultraviolet Radiation Absorbing Compounds in Five Tree Species. V.A. 
Ferchaud, and Y. Qi*, Department of Urban Forestry and Natural Resource, Southern University Agricultural 
Research and Extension Center, Baton Rouge, LA 70813.  

The effects of UV-B radiation (280-315nm) on plants are influenced by various abiotic and biotic factors in 
ways that can have both positive and negative consequences on plant productivity and functioning in terrestrial 
ecosystems. Exposure to UV-B radiation affects biological systems that can promote plant hardiness by production of 
UV-absorbing compounds (mainly flavonoids and phenolic compounds). Therefore, the aims of this study were to 
visualize the UV-absorbing compounds in leaves of Chinese tallow, Chinese elm, green ash, nuttall oak, and southern 
magnolia, and to quantify their total UV-absorbing compounds content at different developmental stages during a 
growth season. For visualization of UV-absorbing compounds, fresh samples of young leaves were fixed, cross-
sectioned, stained with Naturstoffreagenz-A, and imaged using a Leica DMI6000B inverted research fluorescent 
imaging microscope. The anatomical and histochemical images of the 5 tree species showed UV-absorbing 
compounds were strategically located in their upper and lower epidermal layers and vascular bundles, and sparsely in 
the palisade tissues and leaf hairs if present. Spectrophotometric quantifications of leaf UV-B absorbing compounds 
content showed a large variation among the 5 species, ranking from high to low being Chinese tallow, nuttall oak, 
southern magnolia, Chinese elm, and green ash. All the species showed a general increase in UV-B absorbing 
compounds content from young to mature stage. However, at senescence, species like Chinese tallow and nuttall oak 
continued increasing in their leaf UV-B absorbing compounds content while others showed a decline. This information 
has implications on understanding how different trees respond to UV radiation.  
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