
Welcome!

Please use the chat button to tell us:
1. Your Name
2. Your Email address
3. Your Nutrient Management 

Certification # (if you have one)
4. Your favorite tomato variety for a 

high tunnel



Soil Health in New England High Tunnels

Katie Campbell-Nelson
UMass Extension / Northeast SARE



2018 High Tunnel Survey Goals

• Share successful practices
• Teach how to take soil and tissue tests

– How to analyze them

• Share recommendations



Greenhouse Production

State # farms Production ft2

MA 227 744,199

NH 198 532,328

RI 48 101,962

VT 263 659,911

Total 736 2,038,400

from 2017 U.S. Census of Agriculture; includes greenhouses, high
tunnels and all types of production systems.



Delaware Greenhouse Production

Crops # farms Production ft2

Tomatoes 25 80,146

Other Veg 17 42,304

Fruit 4 26,875

Total 46 149,325

from 2012 U.S. Census of Agriculture; includes greenhouses, high
tunnels and all types of production systems.



Data
• Compaction
• Spacing / # of leaders
• Irrigation
• Fertilizer 
• Pesticides
• Varieties
• Yield
• Monthly Lab Analysis:

• Modified Morgan
• Saturated Media
• Leaf Tissue



Monthly Lab Analysis

Increasing availability

Modified Morgan Saturated Media

Soil

Leaf

Melich 3





Production Practices
Production Practice # Farms out of 20

Geronimo 13
grafting 12
Organic 11

fertigation 11
multiple leaders 9

Mulch: black plastic (6), white plastic (4), none 
(3), landscape fabric (3), weed mat (2), silver (1)

Transplant dates: March 31 – May 20
Harvest period: 6 weeks – 6 months



Yield lbs per ft2
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One month after transplanting

pH recommendation

Organic matter recommendation
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Saturated Media ppm soil NO3-N

Recommended N range



% N in leaf samples

Recommended N 5-6%
Vegetative

Recommended N 3-4.5%
Post-flowering
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Saturated Media ppm soil P2O5

Recommended P range



% P in leaf samples
Recommended P range 0.8 - 1% 
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Saturated Media ppm soil K2O

Recommended K range



% K in leaf samples
Recommended K range >3%



Pests
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What went wrong?

Tomato Hornworm
Manduca quinquemaculata



What went wrong?

Botrytis canker
(Botrytis cinerea)



What went wrong?

Leaf Mold
(Passalora fulva)



What went wrong?

Powdery Mildew
(Oidium lycopersici, Leveillula taurica)



What went wrong?

Root knot nematode
(Meloidgyne hapla)



Top Yield (5lbs/ft2) Bottom Yield (1lbs/ft2)

Years in Production 20 6

Variety Geronimo grafted Geronimo grafted

Compaction None 15 cm
Fertigate? No Yes

Pests Hornworm Hornworm and 
Powdery Mildew

Feet2 per Leader 4.15 7.5
Nutrients applied 

lbs/1,000 ft2 15 N, 14 P, 34 K 5 N, 2 P, 3 K

pH 6.9 6.4

Soil Organic Matter 9.1% 3.9%



What can I do?
• Consider early, denser planting
• Measure compaction 
• Add irrigation lines
• Keep up with pruning
• Scout and Manage Pests
• Track yield by tunnel
• Apply 2/3 fertility up front, 1/3 fertigate weekly
• Stay low with P applications
• Increase K applications at bloom (14-17 lbs/1,000 ft2)
• Provide sufficient N (6-9 lbs/ 1,000 ft2)
• Test Regularly (monthly?)

– soil and tissue nutrients – Organic matter – pH – Salts 



Considerations for Delaware

• Use Melich 3 soil test if saturated salts are 
below 3 mmhos/cm

• Use Saturated Media Test if saturated salts are 
above 3 mmhos/cm

• Try high tunnel varieties Geronimo or Rebelski.



Considerations for Delaware
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