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Virginia Fresh Produce – 2007 Data

• 1,562 fresh market vegetable farms

– Harvested acreage

– Up to 1 acre = 26%

– 1 to 4.9 acres = 44%

– 5 to 14.9 acres = 15.7%

• Market Value

– Vegetables, melons, potatoes, etc:  $94 million

– Fruits, tree nuts, and berries: $68 million

USDA  Ag. Census
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Spinach Microbial Community

• Characterization of the microbial community of 
spinach and antagonism against E. coli O157:H7

– Cultivar, field conditions, post-harvest handling

– Parallel pyrosequencing of 16s rRNA

• Results:

– 600 taxonomic units; 11 phyla

– Culturing methods

• Results:

– 11 genera, 16 species antagonistic against E. coli O157:H7

– Paenibacillus polymyxa and Pseudomonas espejiana, were 
found to secrete a non-protease antagonistic compound. 
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HPP of Tomatoes

• High Pressure Processing to reduce Salmonella in 
whole and diced tomatoes

– 80,000 psi; 120 seconds; 20oC

• 3.7 log reduction in diced tomatoes

• 3.4 log reduction in whole tomatoes

Salmonella Braenderup in whole tomatoes following 

HPP (350, 450, 550 MPa) for 120 seconds at 20°C.
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Farm and Market Practices Survey

• NIFSI Grant (UGA/Clemson/VT):

– Development, Implementation And Evaluation Of 
Food Safety Practices For Produce Destined For 
Locally Grown Marketplaces 

– Surveys (years 1 and 3)

• Small Farmers

• Farm Market Managers

– Trainings (year 2)
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Survey Tool: Farmers

• 350 farmers in three states will be surveyed

• 23 Questions related to:

– Type and frequency of manure use

– Water use

– Harvesting practices

– Produce washing practices

– Worker training and hygeine

– Transport to market
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Survey Tool: Market Managers

• 100 market managers in three states will be 
surveyed

• 23 Questions related to:

– Food safety standards at the market

– Requirements placed on farmers

– Sanitation at the market

– On site food preparation and sampling

– Market inspections
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Preliminary Results: Farmers 

• 50% use manure during production

• Primarily use well or municipal water

• 50% used a sanitizer on contact surfaces

• 80% maintained restroom/handwashing facilities

• 50% had trained workers in sanitation

• 100% indicated interest in training materials
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Preliminary Results: 
Market Managers

• Most don’t ask farmers about their food safety 
standards

– Manure use

– Water use

– Animal exclusion

– Worker hygiene



DepartmentDepartment of Food Science and Technology

Extension: A History of GAPs 
Training in VA

• 1999 – 2001: Preliminary GAPs Instruction

– Grower response: lukewarm

• 2002 – 2005: Agent training and program development

– Trained agents lost to budget pressures, etc.

– Grower response: increased interest; low commitment 

• 2005 – 2008: Large audience meetings

– Grower response: increased interest; increased commitment

• 2008 – 2010:  Agent leadership and grower assistance

– A few agents have developed strong programming

– Growers interested and committed
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Current Extension Efforts

• Shenandoah Valley Produce Auction

– Open April through October (Tuesdays and Fridays)

– Consignments from 400 different sources in 2009

– Training conducted in cooperation with local agents

– “Several” growers nearly compliant with GAPs

– Few certifications

– Reasons for not being certified:

• Audit cost

• Spreading improvements over time
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• Southwest Virginia Efforts

– Led by Virginia Cooperative Extension agents

– Training of local growers in group sessions

– Focused assistance to growers seeking certification

• 7 growers recently certified in one or more GAPs areas

• 5 additional growers to be audited this fall

– Development of a Plan of Action Manual

• Serves a guide to writing GAPs plan

• Made available to growers

– Future directions

• Increased role as liaison between auditors and growers
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• Farm-to-School Programs

– Increased interest in purchasing local produce

– Food safety concerns

– Requests for training have increased

• Cooperation with VA Dept of Ag.

– Joint training

– Principles and practices (Va Tech)

– Audit process (VDACS)
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Virginia’s Food Safety Team:

Christine Kastan, 
Extension Agent 

Julie McKinney, 
Project Associate

Renee Boyer
Extension Specialist

Abigail Villalba, 
Lecturer Professor

Anne Carter Carrington,
FNP coordinator

Sarah Burkett, 
Extension Agent

Latoyia Jones, 
Extension Agent 
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VA Food Safety Team Efforts

• The team of experts covering Consumer and 
Retail Food Safety across the state

– ServSafe™

– Cooking for Crowds

– Home Food Preservation

– Farmers Market Food Safety 

Efforts (along w/ ANR)



Farmers Market Food Safety:

• 100 farmers markets across VA and growing…..

• Extension role:

– ANR and FCS agents support food safety programs

– Targeted towards vendors

• Pressure canner testing

• Food preservation

• Short (1-2hr) basic food safety 

presentations

• GAPs
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Current Teaching Efforts

Online Master’s Degree Program

http://www.online.cals.vt.edu/masters/
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• Courses for the program are divided into five different 
concentrations:

– Biosecurity, Bioregulations, and Public Health

– Education

– Environmental Science

– Food Safety

– Plant Science and Pest Management

• Food Safety Students

– 10 currently in concentration

– Varied education and experience

– Most working in food industry

– Two in education (secondary)
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Future Directions in GAPs Training in VA

• Support agents who work with growers/handlers

• Development of practical materials to support fresh 
produce food safety plans

• Continue bringing latest science to growers and 
handlers

• Watch federal regulation closely

• Continued growth of online Master’s degree program


