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GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

Course Schedule

This course is intended to give participants who have basic knowledge of vegetable farming principles and practices an expert's understanding of the costs, benefits, infrastructure, tools, and techniques needed to undertake cultivation of crops in high tunnels, low tunnels, caterpillar tunnels and any other protected growing technology. Participants will learn from a variety of high tunnel growers, market farmers, organic farmers, conventional farmers, researchers, CSA farmers, and more.

This course meets monthly from March to November, with a break for the month of August, at a variety of farms in the Ithaca area, with addresses listed on the syllabus. Total cost of tuition for the course is $435; scholarships and financial aid is available.

Sessions start promptly at either 1 p.m. (March and April) or 4 p.m. (May through November) and are three hours long. Farm partners and spouses can sign up at a discounted rate; e-mail info@groundswell.org. Participants are welcome to e-mail individual instructors or course administrators with follow-up questions; e-mails are included in the syllabus.

Students are encouraged to take part in “extra-curricular” activities as a part of this course, that are offered by our farmer mentors. Activities can include helping with high tunnel covering, construction, planting, pruning, seeding and more. Students will be kept informed about these possibilities via an e-mail list, and are also encouraged to take part in discussions between courses.

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team



February 9th, 1-4 p.m. Overview of High Tunnel Production

co-sponsored by Cooperative Extension, Groundswell

Location: Good Life Farm/Finger Lakes Cider House, 4017 Hickok Rd, Interlaken NY 14847 

Instructors: Elizabeth Buck, Cornell Cooperative Extension Western NY Vegetable Program 

Educator; Melissa Madden, Good Life Farm; Evangeline Sarat, Sweet Land Farm; Monika Roth, 

Cooperative Extension; Aaron Munzer, Plowbreak Farm; Patrick Barry, USDA NRCS

12:30 PM – Registration; Gather, soup, etc. plus coffee/tea & hot cider

NOTE, we plan to start promptly at 1 PM as we have lots to cover so please arrive on time! 

1:00 – Introduction to course and instructors – Monika Roth

1:10 – Information about the High Tunnel Class Series offered monthly starting in March – 

Aaron Munzer, course coordinator

1:15 – High Tunnels 101 Workshop  – presented by Elizabeth Buck, with insights from Melissa 

Madden, Evangeline Sarat, and Aaron Munzer

1:15 – 1:30 Benefits of farming with high tunnels – Elizabeth 

◦ season extension, climate control, control and predictability

◦ yields, crop quality, disease prevention

◦ economics and marketing

◦ cons: labor, inputs, materials, irrigation needs

1:30 – 1:50  How high tunnels integrate into Good Life Farm and Sweet Land Farm – benefits, crops, etc. Melissa and Evangeline  (10 min each) 

1:50-2:50  Setting up a Tunnel – A to Z -  Elizabeth, Melissa, Evangeline & Aaron

◦     Types of Tunnels:  traditional, low tunnels, high tunnels, caterpillar, PVC,  moveable, where to buy them (provide a supply list) 

◦    Siting; drainage; positioning considerations; windbreaks; slope, etc. 

◦   Soil preparation

◦     Basics of traditional tunnels operation; sidewalls; endwalls; doors; plastic covering

◦  Q & A – farmer insight

2:50 – 3:00 PM  USDA Funding for High Tunnels – Patrick Barry, USDA-NRCS 

3:00 – 3:50  Tour of Good Life Farm tunnels – Melissa Madden

◦     overall set up, types, and operation 

◦     winter greens production in tunnels

◦ Q/A 

3:50 – 4:00 PM - Wrap up 

◦ Reminder about High Tunnels Course – Aaron

◦     Evaluation - Monika 

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

March 8th, 1-4 p.m. Soil and Fertility Management 

Location: Tree Gate Farm, 1401 Mecklenburg Road, Ithaca, NY, 14850;  Dean Koyanagi and Sharon Tregaskis; Treegatefarm@gmail.com.

Instructors: Dean Koyanagi, Sharon Tregaskis, Tree Gate Farm, Stephanie Beeks-Brace, sab373@cornell.edu, Cornell University Horticulture

· Introduce students in the course

· Introduction to Tree Gate Farm and high tunnel soils - Dean and Stephanie 1:00-2:00
-farm tunnels tour, philosophy
-Orientation, siting considerations
-Drainage
-Irrigation (systems, troubleshooting, costs, sources)
-how tunnels integrate into the farm
-Intro to greenhouse research, soil mixes, and fertility

· Managing fertility organically – Sharon, grad student 2:00-3:00 (Activity: taking a soil core sample, reading a soil sample) GROUP 1
Incorporated fertility, Foliar Feeding, Fertigating, soil mixes
-Soil testing and its value
-Nitrogen fertilizers
-solving salinity, nutrient overload issues in high tunnels

· Bed preparation options for transplanting and direct seeding - Dean 2:00-3:00 (Activity: BCS rotiller demo, seed bed roller, dibbler, broadfork) GROUP 2
-Raised beds, tilth, organic matter
-Mulch, Black Plastic, weed control

· Mobile high tunnels at Tree Gate – Sharon, Dean 3:00-3:50  (Activity: demo move) BOTH GROUPS
-Moving a tunnel without tracks: pipe, drag, structural supports
-diy or kit options.

· Wrap up and introduction of next class by course administrator.  3:50 – 4:00

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

April 12th, 1-4 p.m. Tomato Grafting and Solanaceous and Cucurbit Variety Selection

Location: Jackman Vineyards, (Indian Creek Farm greenhouses) 1408 Trumansburg Road, Ithaca NY. Instructors: Alex Jackman, Jackman Vineyards, Aaron Munzer, Plowbreak Farm

Topics: 

· Introduction to Jackman Vineyards 1:00 - 1:45
-Selecting varieties specifically for protected cropping
-Hybrids versus heirlooms
-Protected cropping varieties – solanaceous, cucurbit, rootstocks
-Special care requirements

· Grafting workshop for tomatoes, Alex, Aaron (Indian Creek Greenhouse) 1:45 - 3:00 (Activity: grafting, grafting chamber care) TWO GROUPS, led by Alex and Aaron
-Disease resistance and vigor
-Rootstock considerations
-Scion considerations
-Grafting technique and procedure
-Building and maintaining a grafting chamber, management of newly grafted plants, transplanting care and management in tunnels

· (walk over to Jackman Vineyards) 3:00 to 3:15

· -Multi-bay, Haygrove tunnel (Jackman Vineyards) 3:15 - 3:50 (Activity: plastic covering on a Haygrove tunnel, if possible) ONE GROUP for Haygrove tour, Alex leading, Aaron assisting.
-Three season tunnel management
-Irrigation, Fertigation, Bed prep, Trellising 

Wrap up and final notes 3:50 – 4:00-introduction to next class by course administrator


GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

May 10th, 4-7 p.m. Fruit Production in Tunnels 

Location: Cornell University Research Farms, 111 Love Lab, Cornell University, Ithaca, NY 14853, plus 302 Maple Avenue, Ithaca NY

Instructors: Marvin Pritts, Cornell University Horticulture Department Chair, and Berry Crop Specialist, mpp3@cornell.edu ; John Reynolds, Daring Drake Farm

· Introduction to Cornell fruit research and tour of facilities, also East Ithaca Cut Flower Tunnels 4:00-5:00

· Raspberries, Blackberries (bramble/cane fruit) Production – Marvin 5:00-6:00  (Activity: TBA) HALF GROUP
-pruning
-trellising
-irrigation
-ground covers
-pest management

· Strawberry Production – John 5:00-6:00 HALF GROUP
-irrigation
-cultivation
-fertigation
-ground covers
-pest management

· Stone Fruit Production (Cherries, peaches, plums) Marvin, John 6:00-6:50
-pruning
-ground covers
-pest management
-fruit variety selection, salinity issues, pollination

· Wrap Up 6:50-7:00
-final thoughts
-introduction to next class by course administrators

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

June 14th, 4-7 p.m. Summer Crop Management and Care

Location: Blue Heron Farm, 1641 Shaw Road, Lodi NY 14860 

Instructors: Robin Ostfeld, Lou Johns, Blue Heron Farm

Topics:

· Introduction to Blue Heron Farm, Robin, Lou 4:00-4:30
-Farm tunnels tour
-Tunnel cropping overview: winter, spring, fall successions
-Multiple-use high tunnels

· Summer crop cultivation - Robin 4:30-6:15 HALF GROUP
-Tomatoes
-Cucumbers
-Peppers
-Discontinued tunnel crops and why

· Trellising techniques – Lou 4:30-6:15 HALF GROUP 
-Indeterminate vs. determinate varieties
-Managing overly vegetative growth
-Systems and technology: 

-Tomato trellising, double vs. single leader. Use of vine clips.

-Suckering/pruning tomatoes for fruiting and yield

-Pruning cucurbits in a tunnel 

-Pepper caging

· Organic management strategies for high tunnel crops – Robin, Lou 6:15-6:50 (Activity: weeding the high tunnel effectively)
-ensuring fertility, climate, temperatures and water are continually optimal 
-greenhouse sides – when to open, close, what temperatures are optimal
-Thermostatic controls, wireless temperature readings
-Cultural practices for best fruit yields, timing, pollination strategies for fruit set, shade
Wrap Up 6:50-7:00
-Final thoughts
-Introduction to next class by course administrator

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

July 12th, 4-7 p.m. Pest/Weed/Disease Identification & Management

Location: Sweet Land Farm, 9732 State Route 96, Trumansburg, NY 14886 

Instructors: Evangeline Sarat, Sweet Land Farm, Betsy Lamb, CU IPM coordinator, eml38@cornell.edu

· Introduction to Sweet Land Farm - Evangeline 4:00-4:30
--tour of farm high tunnels
--established farm managing pests organically (but not certified)

· Pest/Disease Identification Workshop and Discussion - Betsy 4:30-5:15 (Activity – weed/pest disease scouting in Sweet Land tunnels)HALF GROUP

· Crop rotation, cover cropping, and “resting the greenhouse” - Evangeline 4:30-5:15 HALF GROUP

· Strategies for reducing disease/pest pressure – Betsy, Evangeline 5:15-6:15 (Activity – hand pick pests)
-netting
-resistant rootstock
-heat management, irrigation, airflow as preventative care
-late blight strategies
-beneficial insects

· Weeds in high tunnels – Evangeline, with handout 6:15-6:50 (Activity: weed pulling)
-winter weeds versus summer weeds, 
-landscape fabric, straw mulches

· Wrap Up
-final thoughts, questions
-introduction to next class, information on August break from course administrator.

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

September 13th, 4-7 p.m. Specialty Crops - Aquaponics, Microgreens, Ginger

Location: Main Street Farms, 116 North West Street, Homer NY

Instructors: Allan Gandelman, Bob Cat, Main Street Farms

· Introduction to and tour of Main Street Farms 4:00-4:30
-High tunnels tour: tomato, pepper production, aquaponics, ginger, microgreens
- Focus on diverse income streams: CSA, wholesale, retail, fish, greens, vegetables, 
-Four season production via supplemental heat

· Microgreens production – Allan 4:30-5:45 (Activity: seeding flats for microgreens)
-Results of SARE research grant
-Supplemental heat
-Summer production 
-Planting, care, harvest, marketing

· Aquaponics overview (hydroponic vegetable production + aquaculture/tilapia farming) – Bob Cat 5:45-6:00
-overview of hydroponics, aquaculture, the connections, and its functioning in the hoop house

· Growing and marketing ginger, a new specialty crop for the Northeast – Allan and Bob Cat 6:00-6:45 (Activity: ginger harvest, weeding)

· Wrap Up
-final thoughts
-introduction to next class by course administrator

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

October 11th, 4-7 p.m. Fall/Spring Greens Production

Location: Plowbreak Farm, 6200 Deer Run Lane, Trumansburg NY 14886

Instructors: Aaron Munzer, Kara Cusolito, Plowbreak Farm

· Introduction to and tour of Plowbreak Farm 4:00-4:30

· Managing the transition from summer crops to winter greens: planting dates, variety selection, transplant vs. direct seed - Aaron 4:30-5:15 (Activity: using a seeder, taking row cover on and off, building quick hoops)

· Disease/pest management - Kara 5:15-5:45
-Rodent issues and how to handle them
-Mildews, fungus, bacteria, wilts, and keeping them at bay

· Managing winter tunnels  - Aaron 5:45-6:15
-light intensity + penetration
-row covering
-seeding density
-snow loads, and keeping sides clear
-Low tunnels: additional shoulder season sales, hardy crops only: kale, spinach

· Crop selections - Kara 6:15-6:30
-Which crops sell, and how?
-What varieties are hardiest

· Late Fall/ Early Spring marketing – Kara and Aaron 6:30-6:50
-Harvest windows
-Restaurant Sales
-Winter CSAs

· Wrap Up 6:50-7:00
-final thoughts
-introduction to final class by course administrator

GROUNDSWELL Center for Local Food & Farming 

Year-Round High Tunnel Production Course
In association with Cornell Cooperative Extension, Tompkins, South Central NY Ag Team

November 8th, 4-7 p.m. Financial Planning and Marketing Capstone

Location: Ecovillage Common House, Rachel Carson Way, Ithaca, NY 14850

Instructors: Melissa Madden, Good Life Farm, Monika Roth, Cooperative Extension, Joanna Green, Groundswell

· Managing your high tunnels for profits – Melissa 4:30-6:00
-Example: Good Life Farm's cropping and marketing planning
-tracking production and marketing costs
-amortizing the cost of the high tunnel and plastic
-managing labor costs for profits

· How to market high tunnel crops – Aaron 4:15-4:30
-brand your vegetables, mixes, varieties
-emphasize high value, demand and early seasons aspects
-professional and standardized packaging and labeling
-high-quality – premium pricing

· Learning about the farm ecosystem in your area – Monika facilitating 4:00-4:15
-What are the niches?
-What markets/customer bases are under served?
-How do you grow enough to consistently meet demand?

· What will your high tunnel business look like? How will your existing business integrate high tunnels? - Joanna facilitating 6:00-7:00
-Roundtable: students present basic business concepts/high tunnel cropping plans to the group for feedback

Recommended Resources


Cornell High Tunnels
http://www.hort.cornell.edu/hightunnel/
Factsheets, technical information, education, crop cultivation, sourcing, and more from Cornell researchers. A trove of information for the new or beginning high tunnel grower. Also has an excellent, up-to-date list of high tunnel suppliers in the Northeast.

The Market Gardener
Jean-Martin Fortier
New Society Publishers, 2014
New book by young French-Canadian farmer on successful market gardening, with an emphasis on hand tools, protected cropping, and efficiency.

Hoophouse.msu.edu

Michigan State University Hoop houses Website
A great university source for resources, education, events, and a blog, concerning high tunnel production.

The New Organic Grower - Chelsea Green, 1995
Four Season Harvest - Chelsea Green, 1999

Eliot Coleman 
fourseasonfarm.com/books

Eliot Coleman is widely considered to be an organic farming pioneer, and in particular he has written many of the foundational texts of high tunnel production, mainly focused on season extension and winter growing. Reading these books is an essential part of the learning curve in growing vegetables for market.

The Hoophouse Handbook: Growing Produce and Flowers in Hoophouses and High Tunnels
Growing for Market
Lyn Byczynski
Fairplain Publications; 2nd edition (December 19, 2006)
An exhaustive introduction to hoop house horticulture, produced by the editor of the premiere small scale grower's publication, Growing for Market.

HighTunnels.org
Kansas State University
This is one of the main educational websites regarding hoop houses on the web, with a popular hoophouse listserv that's free to subscribe to.

Farmer 2 Farmer Discussion Group
Cooperative Extension of Tompkins County
Matt LeRoux
A program of CCE, Farmer2Farmer offers winter educational sessions, and manages a popular Facebook discussion forum for farmers in the area. Email Matt LeRoux to join the group.

Seasonal High Tunnel Initiative 
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip
Details on how to apply for a grant from the NRCS that will reimburse farmers for the cost of high tunnel infrastructure.

