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Our ResearchOur Research

• Testing internal row covers in high tunnels forTesting internal row covers in high tunnels for 
winter production of warm season vegetables
– None Polyethylene Frost Blanket MasterScape– None, Polyethylene, Frost Blanket, MasterScape
– Two planting dates, three years
Model Crops: Tomato and Zinnia or Dianthus– Model Crops: Tomato and Zinnia or Dianthus

– Monitoring: air and soil temperatures, growth, 
yield time and cost of activitiesyield, time and cost of activities



Covers, crop layout, and 
temperature sensors



Our Extension and OutreachOur Extension and Outreach

• Two on‐farm tunnel sitesTwo on farm tunnel sites
• Website

l i bli i• Electronic Publications
• Field Days

– March 2010 and 2011
– NRCS Trainings
– Fall Flower & Garden Fest 

• PresentationsPresentations



Our Teaching and its OutcomesOur Teaching and its Outcomes

• Two graduate studentsTwo graduate students
– Economics – nearing completion of M.S.
Production M S Awarded 2011– Production – M.S. Awarded 2011

• Tunnels used by undergraduate teachers for 
l t d l b ilecture and lab sessions

• Performance here led to funding of S‐SARE 
funded M.S. student

• Train‐the‐Trainers: over 100 direct impacts



Research OutcomesResearch Outcomes
• Production

2010 t t d i i i d til– 2010 tomatoes and zinnias survived until 
– coldest three days in Jackson history
– 2011 harvested ripe tomatoes Jan. 3 after 18 F on three nights
– Testing summer squash after tomatoes
– Zinnias proving too sensitive to cool, switched to dianthus for 2011‐12

• EnvironmentalEnvironmental
– Soil and air temperatures and growing degrees  increased substantially 

by tunnels, less by row covers

E i• Economics
– Tunnel construction averaging $2‐4 per sq. ft.
– Construction labor a big expense;  +/‐ 100 h each
– Preliminary budgets completed, more data pending 

• Papers at ASA, ASHS, SSAWG, Food Dist. Res. Soc.



Magnitude of temperature changes in 
h h l dhigh tunnel and row cover systems 

12/3/2009‐12/31/2010
T OAT None POL AGR FB MS
MAX 57 16.6 16 15.9 15.7 16.2
MIN 36.3 3.9 6.7 6.8 7.5 6.6
AVG 45.4 7.1 8.4 8.4 8.7 8.3

1/5/2010
MAX 41.9 32.9 30.3 27.9 27.6 28.9
MIN 15.1 6.4 11.9 12.2 13.8 12.5
AVG 26.7 14.2 16.2 16.2 17.2 16.9

1/8/2010‐1/10/2010
MAX 34.4 33.7 29.7 29.5 29.8 30.1
MIN 14.2 6.7 11.4 11.8 13.9 12.6
AVG 22.6 14 16.3 16.2 17.7 17.3

OAT – Outside air temperature; None - Control, no secondary cover; POL – Polyethylene; AGR – Agribon;
FB - Frost Protection Blanket; MS – Masterscape Ground Cover

Presented to ASHS Ann. Mtng., Aug. 2010



Food Distribution Research SocietyFood Distribution Research Society



Extension and Outreach
Outcomes

• Web
– www.msucares.com/crops/hightunnels
– twitter@npkveg

• PublicationsPublications
– 6 Electronic/PoD
– Popular: Delta Farm Press, Mississippi Farming, The Meteor, 

LandMarks Farm WeekLandMarks, Farm Week….

• Grower site development
• Trainings, workshops, field daysg , p , y

– Train the trainer, grower, student, gardeners, new growers
– Chief White and Sec. Merrigan

T t l di t t t d 7 000 i USDA FY 10 d i FY 11• Total direct contacts exceed 7,000 in USDA FY 10 and  in FY 11



MSUCARES.com/crops/hightunnelsMSUCARES.com/crops/hightunnels



Local ImpactsLocal Impacts
• More than 100 High Tunnels in Mississippi
• Growth in vegetable industry

– Farmers Markets, Direct Sales, Specialty Crops
• Growth in local production/availability

– Dozens of new farmers!
• Information exchange with growers, NRCS, MSU, and urban farms/community and 

school gardens
• Visibility for MSU and USDA from the project

El d i f T k C B h• Elevated perception for Truck Crops Branch 
• Leveraged Funds Funding ($) Title Funding agency

15,000 Year-round production in high tunnels: crop selection, scheduling and culture USDA SCBG
22,530 Investigation of different high tunnel systems for specialty cut flower production in USDA SCBG

42,350 Specialty Cut Flower Risk Management Education in the Mid-South USDA S-RMA
15 000 Investigation of best management practice for specialty cut flower production in USDA SCBG15,000 Investigation of best management practice for specialty cut flower production in USDA SCBG

149,812 US-China Partnership for Strengthening Research, Education and Extension in Season 
Extension Production and Marketing

USDA ISE

43,700 Investigation of best management practice for specialty cut flower production in MAFES SRI

2,000 Season Extension Technology for Sustainable Production of Specialty Crops ORED
28,500 Organic Production of Specialty Crops in High Tunnels USDA SCBG
496,921 Toward year-round produce markets: Combining low-cost international technologies for year 

d d ti i hi h t l i th
USDA-CSREES-
NRIround production in high tunnels in the NRI

15,240 Organic production and subsequent field performance of greenhouse-grown seedlings and 
transplant

MAFES SRI

15,000 Year-round production in high tunnels: Crop selection, scheduling and culture USDA SCBG
54,984 Investigation of fertility management to improve nutrient use efficiency in high tunnels MAFES SRI

Total 
$901,037

12 grants awarded



USDA Challenge Area
Impacts

– Keep American agriculture competitive while ending world hunger
• Our temperature data being presented at scientific meetings is among the most 

detailed to date anywhere

– Improve nutrition and end child obesity
• Many Mississippi, Arkansas and Tennessee tunnels are being built in rural areas, 

and bringing food to the “fattest” states in the nation
• Spin off projects and relationships helping school and rural clients

– Radically improve food safety for all Americans– Radically improve food safety for all Americans
• Indirect impacts?

– Secure America’s energy future through renewable biofuels
• N/A• N/A

– Mitigate and adapt agriculture to variations in climate
• High tunnels  proving valuable in this.  Our data is yielding formulate scientifically‐

sound recommendations. Grower cooperator has bought three tunnels and has p g
first season tomatoes in his county now



Pending MilestonesPending Milestones

• Additional temperature and yield dataAdditional temperature and yield data
• Final Enterprise budgets

b i ll i l l h h ll• Web cam installation – local tech challanges
• Completion of graduate education
• More field days
• Refereed publications more outreachRefereed publications, more outreach 
publications



Intended Future ImpactsIntended Future Impacts

• Provide sound information for production andProvide sound information for production and 
economic science of high tunnels

• Continue to serve local growers and be a• Continue to serve local growers and be a 
significant part of the growth in local food 
systems in the Gulf Statessystems in the Gulf States

• Add value and relevance
to MSU agricultural
programmingp g g


