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Topics Covered:

I.  Profitable high tunnel cropping systems
II. Temperature/Environmental management 

for high tunnel crop production.
III. Pest management considerations
IV. Mitigating salinity within high tunnels



High Tunnel Cropping 
Systems



West Farms,Lewisburg, WV
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Tomatoes Cucumbers

Leafy Greens
Peppers 
(sweet)



Table 1.  Summary of yield and revenue of annual high tunnel crops. 
Crop Ft2/plant Yield/ft2 

(lbs.) 
Price/lb. Total 

Revenue ($)z 
Time 
(days) 

$/ft2/day Rank 

Beans (bush) 0.1 0.5 2.00 1800 65 28.00 10 

Beets 0.2 1.25 2.50 5625 75 75.00 7 
Broccoli 1.5 0.4 2.50 1800 80 21.00 14 
Carrots 0.2 1.3 3.00 7020 75 94.00 6 
Ch. Cabbage 1.5 2 1.65 2700 70 39.00 9 
Cucumbers 4 2.5 3.00 13500 65 208.00 1 
Eggplants 6 0.7 2.00 2520 100 25.00 11 
Kale 0.6 1.0 6.00 10800 60 180.00 2 
Lettuce 0.2 1.0 6.00 10800 65 166.00 3 
Melons 8 1.5 0.50 1350 120 14.00 16 
Peas 0.1 0.5 2.00 1800 75 24.00 12 
Spinach 0.2 1.0 4.00 7200 65 111.00 5 
Squash 
(Summer) 

8 0.6 1.00 1080 70 15.00 15 

Strawberries 2 0.8 3.00 4320 200 22.00 13 
Peppers 4 2.0 1.00 3600 100 42.00 8 
Tomatoes 8 2.5 2.50 11250 100 113.00 4 
zAssumes 1800 ft2 bed space within a commercial high tunnel. 
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4-week-old lettuce plug



Establishing crops from 
transplants is the most efficient 
method of high tunnel crop 
management.



Indeterminate tomatoes

High Tunnel Tomatoes



Determinate tomatoes





High Tunnel Tomatoes

• Average high tunnel yields plant-1

• Recommended varieties
• Common physiological disorders
• Common pest problems
• Best Management Practices for irrigation and 

fertilization



Average yields: 
15-30 lbs/plant  



• High nutrient requirements
• High water requirement
• Temperature sensitive

High Tunnel Tomatoes



Common High Tunnel Tomato 
Varieties:

• Celebrity 

• Floralina

• Brandy Boy

• Big Beef 

• Big Dena

• BHN 589

• Scarlet Red

• Red Deuce

• Rocky Top

• Trust

• Florida 91 (heat-set)

• Mt. Fresh (+) 

• Skyway 687

• Cayman

• Fabulous

• Carolina Gold 

• Pik Rite 

• Ultra Sweet (indeterminate)

• Sweet Olive (grape)

• Sun Gold (cherry)

• Heirlooms (many!)



blossom end rot: Tomatoes



blossom end rot: Peppers





Water Stress

Low pH

Low Calcium

Imbalance in root/shoot growth

High tunnel too warm

High Nitrogen 





1 gallon = 128 oz
1 qt=32 oz

High tunnel irrigation





Yellow Shoulder Disorder









Days after 
planting

WEEKLY (ounces/1000ft2)

Nitrogen (N) Potash (K2O) 20-20-20 15.5-0-0 9-15-30 2-3-1z

Preplant See Table 1 - -

0-14 1.3 1.3 6.4 8.3 14.4 65

15-28 1.8 3.6 8.9 11.6 20.0 90

29-42 2.6 5.2 12.9 16.6 28.9 130

53-56 3.9 7.8 19.3 24.9 43.3 195

57-77 5.7 11.4 28.3 36.5 63.3 290

78-100 6.4 12.8 32.1 41.5 71.1 320

High Tunnel Tomato Fertigation Schedule   (Medium to High K+)



Crop Soil pH Tissue 
Test

Fertigated Preplant
N/1000ft2

(ounces)

Fertigation (ounces/1000 ft2)
Nitrogen (N) Potassium (K2O)

Beans 6.0-6.5 YES NO 36.8 - -
Beets 6.0-6.5 NO NO 28.8 - -
Carrots 6.0-6.5 NO NO 28.8 - -
Celery 6.0-6.5 YES YES 27.2 27.2 37.0
Cucumbers* 6.0-6.5 YES YES 27.5 27.5 37.0
Eggplant 6.0-6.5 YES YES 23.2 23.2 37.0
Garlic 6.2-6.8 NO NO 7.3 - -
Greens 6.0-6.5 YES YES 18.4 18.4 18.4
Leeks 6.0-6.5 NO NO 37.0 - -
Lettuce* 6.0-6.5 YES YES 18.3 18.3 37.0
Muskmelon* 
(Cantaloupe)

6.0-6.5 YES YES 18.3 18.3 55.0

Onions 6.0-6.5 NO NO 28.8 - -
Parsley 6.0-6.5 NO NO 54.4 - -
Parsnips 6.0-6.5 NO NO 27.2 - -
Peas 6.0-6.5 YES NO 21.9 - -
Peppers* 6.0-6.5 YES YES 27.2 27.2 55.0
Spinach 6.5-6.8 YES NO 54.4 - -
Summer 
Squash*

6.0-6.5 YES YES 18.3 18.3 37.0

Tomatoes* 6.0-6.8 YES YES 16.0 22.0 74.0



Plant tissue testing



High Tunnel Temperature 
Management



Winter Carrots





Leaf Mold

Keeping humidity in the high tunnel from 
reaching a high level (>85%) is crucial 
for preventing many diseases.



Leaf Mold on Tomato



Powdery Mildew







Gable Vent



Ridge Vent





Horizontal air flow fans can improve air 
circulation within high tunnels.



Gothic Quonset

High Tunnel Designs





Larger air volume results in more 
uniform air and soil temperature.



Increasing the height of the high tunnel by 3 
feet will increase usable bed space for crops 
and provide a higher sidewall for air 
movement. 

Marginal returns > Marginal costs

A. Montri



Every high tunnel crop has an optimum 
temperature range for growth.



Early spring high tunnel air temperatures, Morgantown, WV
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A. Montri



High Tunnel Pest Management



Aphids



Spider Mites



Spider mite

damage to high tunnel 
tomatoes.



White Flies



Thrips













1
23

Growers must rotate between 
plant families (≈2 years).



High tunnel cucumbers





Most growers use a single string 
method to train the plant up to an 
overhead wire. 
The plant should be trained often during 
the growth up the string. Pinch off the 
lateral growth when it is young and it’s 
easier on the crew as well as the plant. 

Syngenta





Trellised

Not Trellised



12 spotted cucumber beetle
Striped cucumber beetle

Leaf feeding injury
Bacterial wilt



Bacterial wilt is spread by cucumber beetles.



Powdery and Downey Mildew Resistance is very 
important!





The soil within high tunnels is highly 
sensitive to degradation due to intensive use 
of the soil, lack of crop rotations, high 
temperatures favoring organic matter 
decomposition and intensive traffic in the 
tunnel.  Soil health is critical due to the 
premium value of space in the high tunnel. 



Broadfork



Forking of carrots and green shoulder can be reduced by subsoiling.



Compost: 

High NO3 Nitrogen

High P (Phosphorus)

High K (Potassium)

High Soluble Salts

Synthetic fertilizer

Lime (Ca Mg CO3) 



Crop Response to Salinity

Salinity (dS/m)
Crop Response

0-2 Salinity effects negligible

2-4 Yields of very sensitive crops 
restricted

4-8 Yields of many crops restricted

8-16 Only tolerant crops yield 
satisfactorily

>16 Only a few very tolerant crops yield 
satisfactorily

Source:  Knott’s Handbook for Vegetable Growers, 4th ed.)



Salt Sensitive Crops
salt measured by Electrical Conductivity (EC) 

sensitive moderately moderately
sensitive tolerant

bean broccoli
carrot cauliflower kale 
onion cucumber
potato lettuce zucchini
strawberry pea beets

squash asparagus
raspberry tomato





Year 1

Soluble Salt



Leaching salts from the 
soil profile with flood 
irrigation.



Removing the plastic covering can allow the salts 
to be leached from the soil.







Irrigation







Mulch or no mulch?











Questions?
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