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Pest Management in High Tunnels
• Why grow in high tunnels?

• Protected environment

• Benefits
• Intensive vegetable production in small areas
• Season extension
• Decreased impact from environment/climate
• Decreased risk from some pests

• Considerations
• New types of pests to deal with
• Need to understand the environment within the high 

tunnel to shape control
• Still need to practice sustainable IPM



IPM Considerations within a High Tunnel

• Integrated Pest Management (IPM) – Sustainable Pest Management

• IPM is an approach to pest management that combines several tactics to 
achieve long term solutions that are both economically and ecologically 
sustainable.

• Pest Prevention

• Cultural Control      High Tunnels are a form of cultural control or “modified environment”

• Biological Control

• Mechanical Control

• Chemical Control



IPM within a High Tunnel
• Similar strategies are necessary in high tunnels and in the field

• Crop rotation
• Crop orientation
• Optimum growing conditions
• Using disease/insect resistant varieties
• Sanitation
• Scouting
• Preventative fungicide applications

• These strategies will be modified based on the specific environment 
within your tunnel

• Also based on the crops you hope to grow



Diseases in High Tunnel vs. Fields
• Need to understand the environmental differences 

to understand the difference in disease risk

Field Environment   High Tunnel Environment

Humidity based on weather   Excessive humidity
- Worse in late summer   - Prolonged Leaf Wetness**

Rainfall     Protected from rainfall
- Potential flooding   - Rare flooding
- Can affect leaf wetness   - Minimal effect on leaf wetness
- Splashing    - Minimal splashing with drip irrigation**

Temperature
- Variable    - Can be excessive

Affected by wind    Affected by wind



Disease Management in High Tunnels
• Leaf wetness

• Consistently high humidity is common in high tunnels
• Increases risk of diseases that need prolonged leaf wetness to thrive

• Diseases common in high tunnels due to prolonged leaf wetness
• Leaf mold
• Botrytis grey mold
• Powdery mildew

• Rainfall/Splashing
• Many diseases require movement through water droplets
• Bacterial spot of tomato and pepper
• Many Colleotrichum species (cause anthracnose)

• Wind
• Spores of many diseases move with the wind
• Wind/air movement is necessary in high tunnels to manage humidity

NC State
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Disease Management Strategies in High Tunnels
• Cultural Control

• Modify environment to make it less suitable for pathogens

• Orientation of tunnel
• Maximize potential sunlight, avoid putting tunnel in shaded areas
• Maximize airflow

• Decreases humidity and leaf wetness
• Single bay tunnels – position perpendicular to prevailing winds
• Multi-bay and roll-up sides – parallel to prevailing winds

• Manage humidity, temperature, and moisture by rolling-up sides, etc.
• Other ways to maximize airflow

• Weed management – consider landscape fabric
• Proper plant spacing

• Select disease-resistant varieties when possible
• Fusarium resistance in tomatoes, TSWV resistance, etc.



Sanitation

• Avoid bringing in disease inoculum
• Use high-quality disease-free seed and 

transplants
• Consider fungicide seed treatments

• Remove as much disease inoculum 
between cropping cycles as possible

• Remove entire plants and roots 
• Practice good weed control and remove 

weeds
• Can compost, burn, or bury plants

• Move as far from tunnel area as possible

• Deep till if there are known soilborne 
pathogen issues



Disease Management Strategies in High Tunnels

• Crop Rotation
• Cornerstone of pest management in both field and protected structure 

environments
• Mitigates issues due to residue and soilborne diseases

• Crop rotation is often hindered in high tunnels
• Many growers get high tunnels to grow specific crops (tomatoes or lettuce)
• Fallow? Hard to justify not growing
• Less crop options
• Increased farm season. Could limit cover crops, etc.
• Many short rotations can lead to increase in residue borne diseases
• Longer rotations can favor soilborne diseases



Examples of issues with limited 
crop rotation

• Timber rot (white mold) in tomatoes
• Southern blight in tomatoes
• Fungal leaf spot diseases
• Bottom rot in lettuce

• Nematodes
• Large issue in a tunnel that is static
• Many common vegetables are susceptible
• Hard to get rid of once a problem emerges
• Test often!



Managing Crop Rotation Issues in High Tunnels

• Rotate plant families
• Many diseases and insect pests are specific within a plant family
• Lettuce -> Kale = Is a true rotation (aster family to brassica family)
• Peppers -> Tomatoes = Not a true rotation (Both in the Solanaceous plant family)
• Similar considerations for cover crops between crops



Common Vegetable Plant Families
Plant Family Common Crops
Composite family (Asteraceae) Endive, Lettuce, Sunflower

Goosefoot family (Chenopodiaceae) Beet, Spinach, Swiss Chard

Gourd Family (Cucurbitaceae) Cantaloupe, Cucumber, Pumpkin, Squash, Watermelon

Grass family (Poaceae) Ornamental corn, popcorn, sweetcorn

Lily Family (Alliaceae) Chives, Garlic, Leek, Onion

Legume Family (Fabaceae) Bush bean, Lima bean, Pea, Pole bean

Mallow Family (Mavaceae) Okra

Mustard Family (Brassicaceae) 
Broccoli, Brussels sprouts, Cabbage, Cauliflower, Collard, Kale, Mustard 
greens, Radish, Rutabaga, Turnip

Nightshade Family (Solanaceae) Eggplant, Pepper, Potato, Tomato, Kale

Parsley Family (Apiaceae) Carrot, Celery, Parsley, Parsnip



Managing Crop Rotation Issues in High Tunnels

• Rotate plant families
• Many diseases are specific within a plant family
• Lettuce -> Kale = Is a true rotation (Composite family to Nightshade Family)
• Peppers -> Tomatoes = Not a true rotation (Both in the Solanaceous plant family)
• Similar considerations for cover crops between crops

• Divide tunnel into distinct rotation areas
• Plant specific plant families in different areas
• Don’t grow one plant family in a spot for more than a year
• Rotate for 3 years if soilborne issues start
• Use cover crops to fill void between production cycles

Photo by Joe Kemble, Auburn University



Cover crops in High Tunnels
• Benefits

• Breakup disease cycles
• Disrupt soilborne pests (nematodes)
• Fix nitrogen
• Shade out weeds
• Some help with soil salinity

• Cover crop selection
• Plant family
• Seasonal window

• Fall-Planted Winter-Kill, Fall-Planted Overwintered, Spring-planted, Summer-planted, 
Intercropping/living mulch

• Heat tolerance
• Non-host for nematodes (Get your soil tested frequently)
• Residue considerations

https://eorganic.org/node/25214

https://www.uky.edu/ccd/sites/www.uky.edu
.ccd/files/CoversUnderCover1.pdf



Disease Management in High Tunnels
• Fungicides

• Restricted use of pesticides in high tunnel 
environments

• Residues affected differently due to change in 
environment/sunlight penetration

• Closed or open sides?
• Closed sides = technically a greenhouse for pesticide rule 

purposes
• Open sides = technically in the field for pesticide rule 

purposes



Disease Control in High Tunnels

• Maximize cultural controls
• Place tunnel in ideal locations
• Start off with a rotation of plant families
• Maximize airflow (plant spacing, weed control, etc.)
• Integrate cover crops
• Use resistant varieties where possible
• Utilize clean seed and transplants
• Understand which diseases could be a problem

• Sanitation
• Remove residue between crops
• Remove diseased plants (remove roots if it is a soilborne 

disease)
• Use preventative fungicides when possible

• Determine if fungicides are legal for your operation



Insect pests in High Tunnels
• Most insect pests will not be excluded with 

high tunnels
• Very important to scout

• Increased pest issues
• Mites

• Spider mites
• Broad mites
• Russet mite

• Aphids
• Spread viruses  

• Whiteflies, thrips, scale insects, hoppers, 
etc.

Weed Control is important
• Acts as reservoir for many tunnel pests



Management of Insects 
Pest in Tunnels
Combination of tactics necessary for successful 
control management in high tunnels

• **Sanitation**
• Avoid the Green Bridge!
• Remove residue and allow some time between crops

• Use virus resistant varieties when possible
• Thrips, aphids, whiteflies, etc.

Dominique Belcher





Management of Insects 
Pest in Tunnels
Combination of tactics necessary for successful 
control management in high tunnels

• **Sanitation**
• Avoid the Green Bridge!
• Remove residue and allow some time between crops

• Avoid pools of standing water
• Big issue with fungus gnats, shore flies, and potentially slugs

• Weed control
• Reduces risk from mites and other pests

• Scout!
• React with appropriate insecticides or miticides quickly

Dominique Belcher



Biological Control
• Reduce use of pyrethroids, organophosphates and carbamates

• Bifenthrin, malathion, and carbaryl
• Many insects pests are resistant but natural enemies are not!
• Minute pirate bugs, black lady beetles, bigeyed bugs, etc.

• Help manage mites, thrips, and all other small soft-bodied insects

• Pathogenic Fungus
• Neozygites floridana
• Naturally occurring fungus will help with spider mite suppression
• One reason we see less mites in ‘wet’ environments

• Likely affected by lack of rainfall in tunnels
• Use of captan and group 11 fungicides can limit effectiveness

• Use of predatory mites
• More cost effective in tunnels?

• Example from Strawberry
• When mite numbers are low (early season) – 1.5 predatory mites per plant
• When mite numbers are at threshold – 5 predatory mites per plant
• Err on the high infestation side for tunnels – very susceptible
• Cost? One source was $85 per 10,000 mites
• Consider knocking back mites with a short residual miticide prior to infesting

• What species is right for your crop/pest combo?
• Galendromus occidentalis, Neoseiulus californicus, Phytoseiulus persimulus,  Amblyseius 

andersoni, and Amblyseius swirskii



Insecticide options for Mites
Conventional Control

• Pyrethroids – Likely to flare mites
• Abamectin  (Agri-Mek)
• Acramite or Kanemite
• Zeal, Magister, Portal, Oberon

• Most of these will kill predatory mites. 
Establish predatory mites early then use 
miticides only if acceptable suppression fails

Organic control
• Maintain weeds
• Generally less insect pests when shooting for 

earlier market
• Insecticidal Soap, horticultural oil, neem oil, 

sulfur
• All can harm plants in high temps



Insecticide Options for Aphids, Whiteflies, and 
other Small Soft-Bodied Insects 
Conventional Control

• Pyrethroids
• Resistance in many products/pests

• Neonicitinoids (potentially more residual)
• Acetamiprid (Assail), Imidacloprid (Admire Pro), 

dinotefuron (Scorpion, Venom), Thiamethoxam 
(Actara), or Clothianidan (Belay)

• Options for seed treatments and soil drench with 
good residual

• Transform, Sivanto often best products (expensive)
• Many IGR (growth regulator) options (Knack, PQZ, etc.)

Organic control
• Neem oil, insecticidal soap, pyrethrin

• NOT DISH SOAP or homemade soap
• Save horticulture oils for mites and trees
• Kaolin Klay (Surround WP)



Cool Season Pests of High Tunnels

• Winter green production and other vegetables are still at a high risk 
from pests in the cooler months

• Pests multiply and damage crops on sunny and warm days during the 
winter





Cool Season Pests of High Tunnels

• Winter green production and other vegetables are at a high risk from 
insect pests in the winter.

• These pests will multiply and damage crops on sunny and warm days 
during the winter.

• It’s often difficult to control pests in the winter/cool season
• Preventing pests before the cool season is paramount.

• Using sustainable IPM tactics is key to preventing losses



Specific Considerations for Winter Veggies
• Rotation/Sanitation

• Make sure to go into these veggies clean. Remove all previous residue
• Continue your rotation, try not to grow the exact same greens

• Consider doing it in different locations within the tunnel each winter

• Varietal resistance
• Look for varieties with resistance when possible

• Ventilation
• Ventilate even on cold days
• Maximize air movement within

• Manage row covers
• Keeps crop healthier by reducing cold injury
• Can increase humidity and disease risk

• Remove when possible to let plants “air out”

• Pesticides
• Do no apply when temperatures are below freezing

Photo from Johnny Seeds
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www.youtube.com/@ARfruitveg
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