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High Tunnel Pest Management - Caterpillars
Nick Volesky, Vegetable IPM Associate • Marion Murray, Extension IPM Specialist

What You Should Know
•	 In Utah high tunnel production (Fig. 1), there are 

a variety of caterpillar pests (larvae of moth and 
butterfly species) that cause economic damage 
to crops.

•	 Common caterpillar pest species found in 
Utah include hornworms, tomato fruit worms, 
imported cabbage worms, diamondback moths, 
cabbage loopers, armyworms, and cutworms.

•	 Various weed species growing inside or outside 
high tunnels can attract and harbor caterpillar 
pests.

•	 Managing caterpillar pests in high tunnels, 
involves various mechanical, chemical, 
biological, and cultural control practices. HOSTS

Hornworms feed primarily on tomatoes, peppers, 
potatoes, and eggplants, which are commonly grown 
in high tunnels. Weed species that atrract hornworms 
include those in the nightshade family.

Tomato fruitworm is predominately a problem in field 
sweet corn, but inside high tunnels they can feed on 
cabbage, eggplant, pepper, bean, tomato, and 
leafy greens. Weed hosts include common mallow, 
lambsquarters, pigweed, purslane, ragweed, and 
sunflowers.

Imported cabbageworm, diamondback moth, and 
cabbage looper all attack crops in the Brassicaceae 
family (broccoli, Brussels sprouts, cabbage, cauliflower, 
collards, horseradish, kale, kohlrabi, kale, radish, and 
turnips). Many weed hosts also in this plant family.

Cutworms prefer nearly all vegetables, alfalfa, grains, and 
turf grasses. Alternate weed host examples include curly 
dock, lambsquarters, and pigweed.

Host crops for armyworms include alfalfa, asparagus, 
bean, beet, Brassicas, leafy greens, cucurbits, pepper, 
potato, tomato, and many other vegetables. Alternate 
hosts include grassy weeds and various herbaceous 
ornamentals.

Fig. 1.  High tunnels used for vegetable production in Utah.

Caterpillar pests in several insect families can affect many 
high tunnel crops along with many weeds:

Sphingidae (sphinx moths): tobacco hornworm 
(Manduca sexta) and tomato hornworm (Manduca 
quinquemaculata).

Pieridae (whites and sulphur butterflies): imported 
cabbage worm (Pieris rapae).

Plutellidae: the diamondback moth (Plutella xylostella).

Noctuidae (owlet moths): tomato fruitworm (more 
commonly referred to as the corn earworm) (Helicoverpa 
zea), cabbage loopers (Trichoplusia ni), cutworms, and 
armyworms. 

There are many species of cutworms and armyworms 
that can feed on crops in high tunnels. Common 
cutworm species in Utah include the army cutworm 
(Euxoa auxiliaris), black cutworm (Agrotis ipsilon), 
glossy cutworm (Apamea devastator), pale western 
cutworm (Agrotis orthogonia), and variegated cutworm 
(Peridroma saucia). 

Common armyworm species include beet armyworm 
(Spodoptera exigua), bertha armyworm (Mamestra 
configurata), fall armyworm (Spodoptera frugiperda), 
and western yellow-striped armyworm (Spodoptera 
praefica).



DESCRIPTION
Tomato hornworm larvae (Fig. 2) are green with eight, 
white “V” markings along its back, lining up toward the 
head. At the end of its abdomen is a notable horn. At the 
adult stage, it’s known as the five-spotted hawkmoth and 
has a wingspan of up to 13 cm. The wings are gray and 
brown with large front wings and small hind wings marked 
with a zigzag pattern. The moth’s abdomen is brown and 
white with a row of five yellow spots along each side.

Tobacco hornworm larvae (Fig. 3) appear simlilar to 
tomato hornworms, but are marked with thin white 
lines and a darker red horn in later instars. It eventually 
transforms into the Carolina sphinx moth. It has a 
wingspan up to 10 cm. The wings are narrow with a 
grey, brown, and white pattern. On the abdomen 
are six yellow spots along each side. Both five-spotted 
hawkmoth and Carolina sphinx moth have long, coiled, 
tube-like mouthparts, which are used to extract nectar. 
They typically fly in the evening, hovering over flowers. 
While in flight, they may be mistaken as hummingbirds.

All hornworm eggs are spherical in shape and 1.5 mm 
in diameter, ranging in color from white to a light green. 
The pupa (cocoon) is 5-8 cm long and dark brown. A 
noticeable feature is the “handle” structure in which the 
moth’s mouthparts will develop

Tomato fruitworm adults (Fig. 4) lay eggs that are pale 
green and 0.5 mm long. Larvae develop through 6 instars. 
Their color ranges from orange to light brown with a white 
net-like pattern. Pupae measure 17-22 mm long. Adult 
moths are brown with a 32-45 mm wingspan.

Imported cabbage worm adults (Fig. 5) lay bullet-shaped 
eggs that are 1mm long. Larvae develop through 5 instars 
and grow up to 4 cm long. They are green with thick, 
yellow stripes. They have blunt ends and have dense 
short hairs. The pupae (chrysalis) 2 cm long (colored 
yellow, grey, and green), with a sharply angled, keel-
like projection evident dorsally on the thorax. The adult 
butterfly is white; females have two dark spots, and males 
have one dark spot. Adults have a wingspan of 5 cm.

Diamondback moths (Fig. 6) lay round, yellow eggs 
that are 0.4 mm wide. Larvae develop through 4 instars, 
growing to 1.25 cm long (plain green/grey color). The 
pupae is a loose mesh cocoon of 1 cm. Adult moths 
are greyish-brown with white/cream diamonds and a 
wingspan of 1.5 cm.

Cabbage looper (Fig. 7) eggs are dome-shaped and 
light yellow. Larvae develop through 5 instars. Smooth 
and pale to dark green, they are thin with white or light-
yellow stripes and tapered at the head. The pupa is a 
fuzzy cocoon of 3 cm. Adult moths are greyish-brown with 
eight silver marks and a wingspan of 4 cm.
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Fig. 2.  Tomato Hornworm (Manduca quinquemaculata)

Fig. 3. Tobacco Hornworm (Manduca sexta)

Fig. 4. Tomato Fruitworm (Helicoverpa zea)

Fig. 5. Imported Cabbag Worm (Pieris rapae)

Fig. 6. Diamondback Moth (Plutella xylostella)



Cutworm larvae range from a dull, grey color to brown. 
They notably curl into a “C” when disturbed. Adult moths 
range from brown to grey with various patterns. Their 
wingspan reaches 1.5 inches (Figs. 8-12).

Adult armyworm moths are typically mottled grey and 
brown with light-colored markings. Wingspan among the 
various species ranges from 25-40 mm long. The larvae 
have a large range of colors from tan to green to almost 
black (Figs. 13-15).
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Fig. 7. Cabbage Looper (Trichoplusia ni)

Fig. 8.  Army Cutworm (Euxoa auxiliaris) Fig. 9.  Black Cutworm (Agotis ipsilon)

Fig. 10. Glossy Cutworm (Crymodes devastator) Fig. 11. Western Pale Cutworm (Agrotis orthogonia)

Fig. 12.  Variegated Cutworm (Peridroma saucia) Fig. 13. Beet Armyworm (Spodoptera exigua)

Fig. 14. Fall Armyworm (Spoddoptera frugiperda) Fig. 15. Western Yellowstriped Armyworm (Spodoptera praefica)
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LIFE HISTORY
Hornworms overwinter in the ground as pupae. They are 
first seen as adult moths in mid-spring. This adult stage 
usually lasts 2 to 3 weeks. During this time, females of both 
tomato and tobacco hornworms lay clusters of thousands 
of eggs on either the upper or underside of leaves. When 
hatched, the hornworm larvae start feeding immediately 
and grow through 5-6 instars throughout the summer. The 
larva then drops to the soil near the base of the plant, 
burrows 4-6 inches down, and pupates. The second 
generation of adults emerge about 2 weeks later.

Imported cabbageworms overwinter in their pupation 
stage. When adult butterflies emerge, they active during 
the day, moving amongst crops and flowering weeds. 
Females will produce 300-400 eggs on lower leaf surfaces. 
When larvae hatch they develop through 5 instars. 
Generations during the warm months will last 3-6 weeks.

Diamondback moths pupate in loose silk cocoons formed 
on lower and outer leaves. Pupation ranges from 5-15 
days. When adults emerge, they live about 12 to 16 days. 
For 10 days, females will deposit eggs singly or in small 
groups of 2-8. When hatched, larvae develop through 4 
instars.

Cabbage loopers overwinter in the pupa stage on 
leaves, plant debris, or in the soil. Adults emerge in the 
springs and primarily active at night. They will lay eggs 
singly and in clusters. The life cycle requires 18-25 days at 
around 70-90 degrees.

Cutworms overwinter in the larval stage and can be 
seen as early as January into April. They are most active 
and cause significant damage during the spring and 
early summer months. In Utah, there are two overlapping 
generations of the black and variegated cutworms. There 
is only one generation of the army, pale western, and 
glassy cutworms in a year. Cutworm infestations tend to 
be sporadic.

Armyworms overwinter in the pupal stage in the soil 
and can have 1-3 generations a year in Utah. They are 
typically a concern from mid-July through September.

CROP INJURY
Hornworm larvae have chewing mouthparts and primarily 
feed on the host plant’s foliage. In their final instar and 
high populations, they can cause significant economic 
damage to crops. Hornworms will begin consuming 
the upper leaves first and slowly move down to lower 
leaves. Loss of foliage may decrease fruit production and 
increase the risk of sun scalded fruit.

Larvae also feed on fruits, blossoms, and stems when 
foliage runs out or populations are high. In tomato 
and pepper, tomato fruitworms create tunnels in fruits, 
reducing their quality and marketability. They may also 
chew holes in leaves, stems, and flowers reducing fruit 
yield and quality.

Imported cabbageworms, diamondback moths, and 
cabbage loopers chew holes in leaves and may cause 
serious defoliation. Feeding begins on outer leaves, but 
as the caterpillars mature, their feeding intensifies, and 
they often move into the developing heads, creating 
tunnels. Larvae can leave frass (fecal material) which 
contaminates leaves and lowers production quality.

Cutworms get their name due to them “clipping off” 
young seedlings at the soil surface with their chewing 
mouthparts. Later in the season, they may damage fruit 
and foliage.

Armyworm larvae have chewing mouthparts in which 
they can cause irregular holes, shredded leaves, or 
skeletonized foliage. Armyworms may also bore into 
heads of leafy vegetables or chew the stems, flower 
buds, and upper plant roots.

MONITORING
Monitoring for caterpillar pests is important, especially 
in high tunnels. Regularly inspect a selection of plants 
for feeding damage on newer foliage. Shake a portion 
of the plant over paper or cardboard to dislodge any 
larvae. Scout plantings for eggs and larvae on the 
undersides of leaves, especially on the innermost leaves 
(Fig. 16). Feeding damage and excrement are also 
signs of an infestation. Examine at least 10% of the crop, 
checking the random interior and edges of the high 
tunnel. Also, look for white butterflies (adults of imported 
cabbageworm) flying during the day among plants. 

Traps are a good way to indicate when adult moths or 
butterflies have arrived in an area and can indicate their 
relative numbers. If you find injured plants, dig about 
1-inch deep around the base of plants to check for live 
cutworms.

Fig. 16. Monitor for for signs and symptoms of caterpillar pests 
regularly inside of high tunnels.
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MANAGEMENT

•	 Handpick and destroy larvae. Plant early or use 
early maturing varieties. Mature plants can tolerate 
feeding damage better than young seedlings. 

•	 Remove plant debris both inside and outside the 
high tunnel at the end of the growing season, as it 
may serve as an overwintering site for various growth 
stages of caterpillar pests.

•	 Plant tolerant varieties. Mustard, turnip, and kohlrabi 
are among the more tolerant Brassicas to the 
diamondback moth. Glossy-green Brassica varieties 
that lack the normal waxy, grayish-green bloom are 
somewhat resistant because larvae spend more 
time searching, and less time feeding, on the glossy 
leaves. 

•	 Tilling soil in spring or fall in the high tunnel can disrupt 
and destroy overwintering pupae and reduce their 
population for the following season (Fig. 18). Tilling 
nearby cornfields at the end of the season can 
decrease the survival of tomato fruitworm pupae.

•	 Weeds growing inside or outside high tunnels can 
provide food sources for caterpillar pests (Fig. 19). 
Removing cool-season weeds can help starve young 
caterpillars. Lambsquarters and wild mustards are 
attractive plants for egg-laying.

When properly managed, high tunnels can have a 
decreased incidence of caterpillar pests. The wall 
structure of high tunnels can help prevent insect pests 
from accessing crops (Fig. 17). The diffused light might 
also cause orientation problems during adult flight. A 
high tunnel creates a change in a microclimate that may 
be less favorable to pests or more favorable to natural 
enemies.   

•	 When planting in high tunnels, consider interplanting. 
Interplanting crops with unrelated plants lowers larval 
populations and increases beneficial wasps’ larval 
parasitism and predation. Predatory and parasitic 
wasps are attracted to the varied resources provided 
by a diversity of plants, including nectar and pollen in 
flowers and diverse insect prey. 

•	 When bringing in transplants to a high tunnel, inspect 
transplants carefully to ensure they are free of 
caterpillar eggs and larvae.

Fig. 16. Insect netting or shade cloth is a physical exclusion 
method that an be placed on high tunnels during the warm 
months to prevent moths and butterly species from entering the 
structure.

Fig. 19. High tunnel with weeds growing in pathways.

Fig. 18. Tilling soil in the high tunnel can destroy overtwinter pu-
pae stages of various caterpillar pests.
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Beneficial insects are a major contributor to natural 
biological control. Lady beetles (Coccinellidae) and 
green lacewings (Chrysopidae) (Fig. 20) prey on eggs. 
Paper wasps (Vespidae) (Fig. 21) will feed on many small 
caterpillars in gardens including early instar hornworm 
larvae. General predators such as shield bugs, ambush 
bugs, and vespid wasps also attack caterpillars, as do 
many birds. 

The braconid wasp Cotesia congregata (Fig. 22) 
specifically parasitizes hornworms. If you find a parasitized 
hornworm, let it be. This will allow the wasp life cycle to 
continue. 

Parasitoids of the imported cabbageworm include the 
braconid wasp Cotesia glomerata (Fig. 23), a gregarious 
wasp, Cotesia rubecula (Fig. 24), a solitary wasp, and 
Apanteles glomeratus, which attacks early instars. 
Trichogramma spp. are egg parasitoids and Pteromalus 
puparum (Fig. 25) is a pupal parasitoid. 

Natural enemies that can provide effective control 
of the diamondback moth include parasitoid wasps 
such as ichneumonids Diadegma insulare (Fig. 26) and 
Diadromus subtilicornis (Fig. 27), the braconid Microplitis 
plutellae (Fig. 28), and Trichogramma pretiosum, which 
attack eggs. Generalist insect predators such as ground 
beetles, true bugs, syrphid fly larvae, lacewing larvae, 
paper wasps, and spiders also play a role in reducing 
diamondback moth numbers. 

Some cabbage looper parasitoid wasps include the egg 
parasites Trichogramma pretiosum and Copidosoma 
truncatellum (Fig. 29), and the larval parasites Hyposoter 
exiguae (Fig. 30) and Microplitis brassicae braconid. The 
endoparasitic tachinid fly Voria ruralis (Fig. 31) is another 
important natural enemy. 

Tomato fruitworm in all life stages have some natural 
parasites and predators, but their numbers are typically 
inadequate to provide control. Trichogramma wasps 
parasitize corn earworm eggs. 

Many predators, parasites, and diseases attack 
armyworms and cutworms, but because armyworms 
and cutworms dwell beneath the soil surface, few of 
these natural enemies are effective in controlling their 
populations. Bacillus thuringiensis (Bt) products can 
effectively control young armyworm and cutworm larvae.

BIOLOGICAL CONTROL

Fig. 20. Lacewing Larvae Fig. 21. Northern Paper Wasp

Fig. 22. Cotesia congregata Fig. 23. Cotesia glomerata

Fig. 24. Cotesia rubecula Fig. 25. Pteromalus puparum

Fig. 26. Diadegma insulare Fig. 27. Diadromus subtilicornis

Fig. 28. Microplitiis plutellae Fig. 29. Copidosoma truncatellum

Fig. 30. Hyosoter exiguae Fig. 31. Voria ruralis
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CHEMICAL CONTROL

Control Agent Hornworms
Imported 

Cabbageworm
Diamondback 

Moth
Cabbage 

Looper
Tomato 

Fruitworm
Armyworms Cutworms

Commercial Use

carbaryl (Sevin SL) X X X X X X

Malathion (Malathion) X X X X

pyrethrins (Pyganic) X X X X X X X

pyrethrins + 
azadirachtin (Azera)

X X X X X X X

spinosad (Entrust) X X X X X X X

Bacillus thuringiensis 
(DiPel ES)

X X X X X

methoxyfenozide 
(Intrepid)

X X X X X X X

Burkholderia spp 
(Venerate CG)

X X X X X X X

Chroimobacterium 
subtsugae (Grandevo)

X X X X X X X

azadirachtin  
(Aza-Direct)

X X

Home Use

zeta-cypermethrin 
(Garden Tech Sevin)

X X X X X X X

cyfluthrin 
(BioAdvanced Veg 
and Garden Insect 
Spray)

X X X X X X

spinosad (Natural 
Guard Spinosad 
Spray)

X X X X

Bacillus thuringiensis 
(Bonide Thuricide)

X X X

permethrin  
(Bonide Eight)

X X X X X X

pyrethrins (Monterey 
Bug Buster-O)

X X X X X X

pyrethrins + 
insecticidal soap 
(Safer Brand Tomato & 
Vegtable Insect Killer)

X X X X X X

Table 1. Examples of effective home and commercial pesticides to control caterpillar pests within high tunnels. 

Note: All brands are registered trademarks. The brands listed in this table are not all-inclusive, but are meant to provide examples of products for these crops in 

Utah. Always check the label for the specific crop you are treating, application and safety information, and protection and pre-harvest intervals.



Page 8UPPDL, 5305 Old Main Hill, Logan UT 84322, utahpests.usu.edu 

Precautionary Statement:  Utah State University Extension and its employees are not responsible for the use, misuse, or damage caused by application or misapplication of products 
or information mentioned in this document.  All pesticides are labeled with ingredients, instructions, and risks.  The pesticide applicator is legally responsible for proper use.  USU makes 
no endorsement of the products listed herein.

In its programs and activities, including in admissions and employment, Utah State University does not discriminate or tolerate discrimination, including harassment, based on race, color, 
religion, sex, national origin, age, genetic information, sexual orientation, gender identity or expression, disability, status as a protected veteran, or any other status protected by University 
policy, Title IX, or any other federal, state, or local law. The following individuals have been designated to handle inquiries regarding the application of Title IX and its implementing regula-
tions and/or USU’s non-discrimination policies: Executive Director of the Office of Equity, Alison Adams-Perlac, alison.adams-perlac@usu.edu, Title IX Coordinator, Hilary Renshaw, hilary.
renshaw@usu.edu, Old Main Rm. 161, 435-797-1266. For further information regarding non-discrimination, please visit equity.usu.edu,or contact: U.S. Department of Education, Office 
of Assistant Secretary for Civil Rights, 800-421-3481, ocr@ed.gov or U.S. Department of Education, Denver Regional Office, 303-844-5695 ocr.denver@ed.gov. Issued in furtherance of 
Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, Kenneth L. White, Vice President for Extension and Agriculture, 
Utah State University

REFERENCES AND ADDITIONAL READING
Alston, D., Olsen, S. & Barnhill, J. (2011). Corn earworm. [Fact sheet]. Utah State University Extension.

Volesky, N., & Murray, M. (2019). Tomato hornworm tobacco hornworm. [Fact sheet]. Utah State University Extension.

Cannon, C. Bunn, B., Alston, D., & Murray, M. Caterpillar Pests of Brassica Vegetables. 2016. [Fact sheet]. Utah State University Extension.

Cannon, C., Murray, M., Alston, D., & Drost, D. (2018). Utah Vegetable Production and Management Guide. Utah State University Extension.

Capinera, J. (2001). Handbook of vegetable pests. University of Florida.

Cranshaw, W. (2004). Garden insects of North America: The ultimate guide to backyard bugs. Princeton University Press.

Flint, M. L. (2018). Pests of the garden and small farm: A growers guide to using less pesticide. University of California, Agriculture and Natural 
Resources.

Mahr, D., Whitaker, P., & Ridgway, N. (2008). Biological control of insects and mites: An introduction to beneficial natural enemies and their 
use in pest management. Wisconsin Cooperative Extension Publishing.

McKinley, M. (2001). Ortho’s home gardener’s problem solver. Meredith Corporation Ortho Books. 

Nechols, J. R. (1995). Biological control in the Western United States. University of California, Agriculture and Natural Resources.

PHOTO CREDITS
2 Forest and Kim Starr, Starr Environmental, Bugwood.org + Whitney 

Cranshaw, Colorado State University, Bugwood.org + Carolina Biological 

Supply Company 

3 John Himmelman, North American Moth Photographers Group + 

Whitney Cranshaw, Colorado State University, Bugwood.org + Carolina 

Biological Supply Company + University of Missouri IPM Program 

4 Steve L. Brown, University of Georgia, Bugwood.org +  Bruce Watt, 

University of Maine, Bugwood.org 

5 David Cappaert, Bugwood.org + Russ Ottens, University of Georgia, 

Bugwood.org 

6 David Cappaert, Bugwood.org + Russ Ottens, University of Georgia, 

Bugwood.org + Tom Pope, Harper Adams University 

7 Jim Moore, Bugguide.net 

8 Mark Dreiling, Bugwood.org + Frank Peairs, Colorado State University, 

Bugwood.org 

9 Mark Dreiling, Bugwood.org + Roger Schmidt, University of Wisconsin-

Madison, Bugwood.org 

10 Stephen Dalton—NHPA/Encyclopædia Britannica, Inc. + Joseph 

Berger, Bugwood.org 

11 John Capinera, University of Florida, Bugwood.org + Frank Peairs, 

Colorado State University, Bugwood.org 

12 Tony Davison, Bugwood.org + James Kalisch, University of Nebraska, 

Bugwood.org 

13 Paul Harris, Bugwood.org + Russ Ottens, University of Georgia, 

Bugwood.org 

14 William Lambert, University of Georgia, Bugwood.org + Clemson 

University - USDA Cooperative Extension Slide Series , Bugwood.org 

15 Gary McDonald, Bugguide.net + Ken Gray, Oregon State University” 

16 New Mexico State University’s Leyendecker Plant Science Research 

Center 

17 Texas A&M Agrilife Extension 

18 Grossman Lab, University of Minnesota 

20 islandcreekes.fcps.edu/ecology 
21 Tom Murray, bugguide.net (License Agreement) 
22 Doug Smith, bugguide.net 
23 alchetron.com/Cotesia-glomerata 
24 David Cappaert, bugwood.org 
25 Simon van Noort (Iziko Museums of South Africa) 
26 CNC/BIO Photography Group, Centre for Biodiversity Genomics | 

License: CC-0 (2013) 

27 CNC/BIO Photography Group, Centre for Biodiversity Genomics | 

License: CreativeCommons - Attribution Non-Commercial Share-Alike 

(2011) 

28 CNC/BIO Photography Group, Centre for Biodiversity Genomics | 

License: CreativeCommons - Attribution Non-Commercial Share-Alike 

(2011) 

29 Alex Smith, University of Guelph | License: CreativeCommons - 

Attribution Non-Commercial Share-Alike (2014) 

30 Ilona L., bugguide.net 

31 Chris Raper -- Creative Commons CC BY 3.0, bugguide.net 


