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 Several key and minor insects and mites … not all 

will be present and require control

 Start with good horticultural practices … crop 

rotation, best varieties, fertilization, irrigation, 

timely harvests

 Know what pests to look for, life cycles, 

identification … use printed and online 

references

 Scout regularly

 Spray only when needed … use labeled and 

effective insecticides

 Calibrate sprayers

 Follow label directions to protect bees, 

applicators, and consumers



Bean and Pea Insect Pests

Seedcorn maggot

Bean leaf beetle

Potato leafhopper

European corn borer and corn 

earworm



Seedcorn Maggot

Pupae overwinter; first 

generation flies emerge in 

early spring.  Most 

damaging to early-planted 

corn, beans, crucifers, 

and cucurbits during cool, 

wet weather and in soils 

with high organic matter.  

Several generations per 

year but only first is 

important.  Eggs hatch in 

2-3 days; larvae complete 

development in 7-10 days.  

Nothing can be done after 

plants are infested –

except replant



Avoiding damage from seedcorn 

maggot

 Destroy crop residues 

 Plant on well-drained soils if possible

 Limit amount of fresh organic matter

 If planting after a cover crop, incorporate 
it 3+ weeks before planting

 Plant when soils have warmed to 70o F if 
possible

 Use insecticide-treated seed (diazinon or 
Cruiser) or soil insecticide (Capture LFR, 
Cruiser. Or Lorsban)



Bean Leaf Beetle

 Overwinter as adults; larvae feed on 
the roots of legumes

 Adults feed on many garden crops

 2 generations/year

 Threshold = 1 per foot of row OR 

unacceptable pod damage

 Control by insecticides (pyrethroids 

or Sevin) or early row covers



Potato leafhopper

 Migrates into IL each summer

 Adults and nymphs inject toxin 

when feeding … causes 

“hopperburn”

 Threshold in green beans 

 Seedling:  2 per foot of row

 3rd leaf to bud:  5 per foot 

of row 

 Controls:  

 row covers early

 Pyrethroids, Sevin, others 
(pyrethrins for organic 

growers)



European corn borer and corn earworm



European corn borer

Mature larvae overwinter in stalks.

 Area-wide tillage practices influence 
survival, but there are no single-field effects.

 Female moths prefer to lay eggs on corn 
taller than 24 inches and before senescence 
begins … will lay eggs in snap beans when 
preferred hosts are not available.

 2 generations per year in the northern 
Midwest

 Bt corn (dent corn) has reduced overall 
population densities in many areas.



Corn earworm



Corn borer and earworm 

control in beans 

 Use light traps or pheromone traps to 
monitor flights;  “threshold” = 10 moths 
per black light trap per night.

 Adults of either species in bean fields 
triggers treatment … timing is white 
bud to 12 days before harvest for corn 
borer and white bud to 5-7 days 
before harvest for corn earworm.  

 Insecticides:  pyrethroids, Coragen, 
Radiant, Lannate, Orthene, Entrust

 In peas, the larvae in pods are 
cutworms, armyworms, and loopers … 
the same insecticides can be used for 
control.

 Additional pests in beans and peas 
include aphids, plant bugs, and stink 
bugs … see references in final slide.



Key insect pests in cucurbits

Striped and spotted cucumber beetle

Squash bugs

Squash vine borer

Sporadic pests: aphids, mites, whiteflies, 

seedcorn maggot, wireworms



Striped and spotted 

cucumber beetles

 Overwinter as adults

 Carry and transmit the 

pathogen that causes 

bacterial wilt (most 

damaging to cucumbers 

and muskmelons)

 1-2 generations/year

 Control by insecticides, 
exclusion, and trap crops



Squash bug

 Adults overwinter and 

become active in 

early to mid-summer; 

feed and lay egg 

masses on squash 

and pumpkins

 Removal of plant 

fluids is main cause of 

damage



Squash vine borer

 Pupae overwinter; adults 

become active in early 

summer

 Day-flying “clearwinged 

moths” lay eggs at the 

base of vines; larvae 

tunnel within vines



Aphids

 Secondary pests, usually 

controlled by natural 

enemies 

Outbreaks usually the 

result of too many 

insecticide applications 

killing natural enemies



Insecticides and miticides labeled 

for use on one or more vine crops

 Organophosphates

 Malathion

 Carbamates

 Sevin, Lannate

 Pyrethroids

 Asana, Baythroid, Brigade,
Danitol, Hero, Mustang-Maxx, 
Permethrin, Warrior

 Neonicontinoids

 Actara/Platinum, Admire Pro, 
Assail, thiamethoxam as 
FarMore seed treatment

 Avermectins 

 Agri-Mek, Epi-mek

 Spinosyns and similar

 SpinTor / Entrust, Radiant

 Others:  

 Acramite, Beleaf, Besiege, 
Coragen, Exirel, Fulfill, Knack, 
Oberon, Portal, Synapse, 
Voliam Flexi, Zeal



Microbials / Botanicals / Organics

 Bacillus thuringiensis

 Neem

 Rotenone

 Pyrethrins

 Kaolin (Surround)

 Soaps (M-Pede)

 Entrust

 Cryolite / Kryocide

 Diatomaceous earth

Azera is a pre-mix of neem and plant-derived 

pyrethrins.



Insecticides with a broad range of 

effectiveness

Sevin (carbaryl)

Effective against striped and spotted 

cucumber beetles and squash vine borer.

Highly toxic to bees / Sevin XLR Plus is less 

likely to kill bees.

Not effective against aphids, squash bug, or 

mites

Wettable powder formulations are especially 

toxic to bees



Insecticides with a broad range of 

effectiveness

Pyrethroids

Effective against cucumber beetles, 
squash vine borer, and squash bug

Highly toxic to bees

Brigade, Warrior, Mustang Maxx, and 
Baythroid are best against squash bug, 
Brigade is also somewhat effective 
against aphids and mites



Cucumber Beetle 

Control

Systemics to control cucumber 

beetles … 2 to 3 weeks of control 

Admire Pro:  7-10.5 fl oz per acre

Platinum:  5 – 8 oz per acre

FarMore seed treatment –

thiamethoxam

Foliar sprays

Typically Sevin XLR or pyrethroids

Do not apply 

these after 

transplant stage.



Cucumber beetle thresholds and 

control

Muskmelons and 
cucumbers

 1 beetle per plant

Or fewer

Watermelon and squash

 5 beetles per plant

 Sevin XLR

 Pyrethroids: Brigade, 
Mustang Max, Warrior, or 
Baythroid or Asana, 
Pounce/Ambush, or 
Ammo

 Spraying too much can 
reduce yield



Striped cucumber beetles vs. 

western corn rootworm beetles
 Feed on leaves, stems, 

and fruit

 Carry bacteria that 

causes bacterial wilt

 Arrive in April/May

 Feed primarily on pollen

 Do not transmit 

bacterial wilt pathogen

 Arrive in July



Squash vine borer

Adults are wasp-like moths that fly in the 
daytime

 Lay eggs on vines

 Larvae bore into vine and eat water-
conducting tissues

Plants wilt and die

Occasionally, will have second 
generation that will attack the fruit



Avoiding and monitoring squash vine 

borer

Destroy crop residue at the completion 
of harvest to eliminate overwintering sites 
(also reduces squash bug survival)

 If you had a problem last year, you are 
likely to have a problem this year

Usually more serious in small plantings 
than in large commercial fields

Using pheromone traps to monitor for 
adults is not recommended

Direct observations, looking for entrance 
holes in stems and/or frass coming out of 
the holes



Squash vine borer control

Make a first spray 5 to 7 days 
after moths are first observed 
or as soon as tunneling is 
detected

Make at least one more 
spray 7 days after the first or 
weekly for 3 to 5 weeks 
depending on continued adult 
activity

 Pyrethroids are effective, as is 
Sevin



Squash bug
 Count egg masses to make control 

decisions

 Threshold = 1 to 1.5 egg masses per 
plant.  (At seedling stage, treat if 
wilting is observed (and squash 
bugs.)

 Time insecticide applications to 
target newly hatched and young 
nymphs 

 Brigade, Mustang Max, Warrior, and 
Baythroid are more effective than other 
registered insecticides

 Azera provides some control for 
organic growers

 Seed treatments or Admire or 
Platinum applied at planting or as a 
side-dress application may give 
some benefit in later plantings



Aphids … in pumpkins

 Secondary pests, usually controlled by 

natural enemies

Outbreaks are usually the result of too 

many insecticide applications killing 

natural enemies

 No specific thresholds are available

 Infestations are often localized

 Look for presence of natural enemies

Mark infested areas

Check again in 5-7 days to see if 

infestation is increasing or if natural 

enemies are keeping it under control



For aphid control

 Dimethoate (for melons only)

 Actara … do not apply near or during bloom

 Assail

 Beleaf and Fulfill 

 Brigade

Malathion

 Insecticidal soaps or neem

 Aphid control will not prevent virus outbreaks; 
aphid control is rarely necessary in cucumbers or 
summer squash

Insecticide applications that 
kill natural enemies of aphids 
but not the aphids trigger 
outbreaks.



Mite management

 Usually more of a problem in 
hot, dry weather

 Excessive insecticide 
applications may kill natural 
enemies resulting in an 
outbreak

 Infestations may be spotty and 
may start near a dusty road

 Effective miticides include 
Acramite, Agri-Mek, and 
Oberon, Portal, and Zeal

 Brigade, Danitol, and 
Dimethoate (melons only) may 
give some control 

 Insecticidal soaps for organic 
growers



Identifying and Managing Cucurbit 

Pests:   Insects, Diseases, and Weeds

C1392, Published 2004, University of 
Illinois Extension

Babadoost, Weinzierl, and Masiunas

48 pages, more than 100 color photos

http://www.PublicationsPlus.uiuc.edu

1-800-345-6087; 1917 South Wright Street, 
Champaign, IL 61820

$11.00

http://www.publicationsplus.uiuc.edu/


Sweet corn insect pests

Corn rootworm larvae

Corn flea beetles

Cutworms

 European corn borer

Corn rootworm adults

Western bean cutworm

Corn earworm

 Fall armyworm



Western corn rootworms

 Increased densities because of 

egg-laying in soybeans –

rotations no longer effective in 

much of IL and eastward into 

IN, MI, OH, and Ontario … but 

recent wet springs and early 
summers have reduced 

populations

 Pyrethroids:

 Force and Brigade

 Organophosphates

Counter, Lorsban, Fortress

 Combination

 Aztec

 Rootworm Bt sweet corns



 Adult beetles overwinter, carrying 
the Stewart’s wilt bacterium from 
season to season; survival is 
temperature-dependent

 Plant Stewart’s wilt-resistant hybrids

 Use seed treated with a systemic 
insecticide (Poncho, etc.)

 Use foliar sprays on seedlings (<5-
leaf stage)

 Threshold = 6 beetles per 100 plants 
or 1.5-2 corn flea beetles per 6”X6” 
yellow sticky trap per day

Corn flea beetle management

Widespread use of seed treatments in field corn has reduced equilibrium 

populations of corn flea beetles throughout the Midwest.



Cutworm management
 Black cutworm is a southern 

migrant each season; other 
species also damage corn

 BCW moths prefer weedy fields for 
egg-laying

 Pheromone traps detect flights; 
cutting begins approximately 320 F 
degree-days later (base 50 F)

 Threshold:  ~3 percent plants cut; 
larvae still present and feeding

 Pyrethroids (Asana, Baythroid, 
Brigade,  Force, Mustang Max, 
permethrin, and Warrior) or 
Lorsban are effective

 Generally controlled by the new 
Seminis Performance series and the 
Attribute II series of pyramided Bt 
sweet corns



European corn borer
Mature larvae overwinter in 

stalks.

 Area-wide tillage practices 
influence survival, but there are 
no single-field effects.

 Female moths prefer to lay 
eggs on corn taller than 24 
inches and before senescence 
begins.

 Heavy rains during egg-laying 
and early larval feeding 
reduce survival.

 2 generations per year in the 
northern Midwest

 Bt corn (dent corn) has 
reduced overall population 
densities in many areas.



European corn borer 

control

Whorl-stage to “row-tassel” 
scouting:

 Use light traps or pheromone traps 
to monitor flights;  “threshold” = 10 
moths per black light trap per night.

 Examine whorl-stage corn for shot-
hole injury; pull whorls to check for 
live larvae.

 Threshold = 15 percent of plants 
infested with live larvae at late 
whorl, or egg hatch anticipated at 
“row tassel”.

 Apply insecticide before third instars 
(third stage larvae) tunnel into stalks 
or to kill larvae that would bore into 
the tassel.



Insecticides for corn borer control

 At whorl stage

 Any of the insecticides listed for later application, and BT 
insecticides

Bacillus thuringiensis kurstaki must be eaten to kill 
caterpillars; sprays or granules (in the whorl) are effective 
(moderately)

 After tassel emergence

 Pyrethroids are effective and least expensive

 Coragen, Belt, and Radiant also are effective 

 BT sprays at whorl stage can give some benefit for 
organic growers; Entrust is more effective

 “Row-tassel” timing is very important if corn borer 
larvae are present then

 5- to 6-day spray intervals are adequate for ECB

 Bt sweet corn provides total control of ECB



Fall Armyworm

 Does not overwinter in the  

Midwest

 Pheromones/traps 

available, but foliar feeding 

is obvious sign of infestation

 Treat prior to ear formation if 

larvae are present

 Pyrethroids, Radiant, or 

Coragen

 Controlled well by the new 

Seminis Performance series 

and the Attribute II series of 

pyramided Bt sweet corns



Western corn rootworm beetles

 Populations in IL and 
eastward reached 
all-time highs 5-6 
years ago but have 
dropped since then

 Insecticides prevent 
silk-clipping:  
pyrethroids or Sevin 
are most effective



Corn earworm



Corn earworm distribution

 Usually doesn’t 

overwinter north of  

40°N

 Migrates up to 59°N

 The insecticide 

resistance spectrum of 
populations that reach 

the Midwest is 

determined by 

insecticide use and 

resistance 
development in 

southern source states



Pyrethroid resistance in corn 

earworm populations

Pyrethroids not as effective in small plot 
trials since late 1990s
Previously >90 percent reductions in damage 

and contamination; now often 40 to 70 percent 
control

Survival in bioassays of larvae and adults 
of Midwest populations
Larvae in multiple-dose assays

Adult vial test at discriminating doses and 
multiple doses

The point is that some corn earworm populations are resistant to 

pyrethroids and it is not practical to determine resistance levels in 

individual fields before sprays are applied … you must assume that 

pyrethroids will not consistently be highly effective alone.    



Effectiveness of initial Attribute Bt sweet 

corn varieties

High levels of expression (toxin 
production) in kernels and silks, 
especially fresh silks

100 percent effective against European 
corn borer

Effective against corn earworm larvae 
that ingest toxins – not all kernels contain 
toxins

Often small larvae infest ears at harvest

 Less effective against fall armyworm and 
western bean cutworm

 Ineffective against rootworm beetles, 
sap beetles, grasshoppers, etc.



Cry1AbNon-Bt

Next Generation of Bt Sweet Corn Technology

Advantages:

Added herbicide 

tolerant genes

Broader spectrum 

of insect control

Higher efficacy

Less prone to 

resistance 

development?

Seminis Seeds - Cry1A.105+Cry2Ab + Cry3Bb1 – Performance Series

Syngenta Seeds - VIP3A + Cry1Ab – Attribute II 

Pyramided and stacked genes

Photo by Galen Dively, University of Maryland



Kernel Segregation Ratios

BV Bv bV bv

BV BBVV BBVv BbVV BbVv

Bv BBVv BBvv BbVv Bbvv

bV BbVV BbVv bbVV bbVv
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B b

B BB Bb

b Bb bb

Attribute single gene expression (Cry1Ab)

Performance Series (Cry1A.105 + Cry2Ab vectored)

Attribute II (Vip3A + Cry1Ab separate events)

Parents are all Bb 

genotype.  Endosperm (= 

offspring):  1 kernel in 4 

has no Bt toxins

Parents are all BbVv 

genotype.  

Endosperm (= 

offspring): 1 kernel in 

16 has no Bt toxins



Corn earworm damage and infestations, means of 4 replications per 

treatment, in sweet corn harvested on September 11, 2013, Urbana, IL.  

(Means in the same column followed by the same letter do not differ 

significantly a P = 0.05)

Treatment
Undamaged 

Ears / 100

Damaged 

Kernels / Ear

Small CEW / 

100 Ears

Med + Large 

CEW / 100 

Ears

Total CEW / 

100 Ears

Obsession 

Untreated
17a 9.7a 9.0   c 72.0a 81.0a

Performance 

Untreated
93  b 0.1  b 5.0   cd 1.0    c 6.0      d

Obsession All 

Sprays
25a 4.1a 38.0a 21.0  b 59.0  b

Performance 

Sprays 1 + 2
97  b 0.1  b 2.0     d 1.0    c 3.0      d

Performance 

Sprays 1, 3, 5
85  b 0.1  b 16.0  b 1.0    c 17.0    c



Corn earworm damage and infestations, means of 4 replications per treatment, in 

sweet corn harvested September 11, 2013, Urbana, IL.  (Means in the same column 

followed by the same letter do not differ significantly at P = 0.05.)

Treatment

Undamaged 

Ears / 100

Damaged 

Kernels / Ear

Small CEW / 

100 Ears

Med + Large 

CEW / 100 

Ears

Total CEW / 

100 Ears

Garrison 

Untreated
11a 12.9a 7.0a 67.0a 74.0a

Attribute II 

Untreated
98    c 0.1    c 1.0 b 1.0    c 2.0    c

Garrison All 

Sprays
41  b 4.8  b 13.0a 17.0  b 30.0  b

Attribute II 

Sprays 1 + 2
100    c 0.0    c 0.0  b 0.0    c 0.0    c

Attribute II 

Sprays 1, 3, 5
100    c 0.0    c 0.0  b 0.0    c 0.0    c

Attribute II series varieties are significantly “better” than the original 

Attribute series varieties and the Performance series varieties.



Bt sweet corns for earworm control

Attribute series (Syngenta), one Bt toxin in 

3 of 4 kernels … consult with dealers re: resistance to Liberty 

and Touchdown herbicides, most do not have this trait

Performance series (Seminis), 2 Bt toxins 

in 3 of 4 kernels … traits include resistance to corn rootworms* 

and glyphosate  

Attribute II series (Syngenta), 2 Bt toxins 

against Leps, 15 of 16 kernels have one or both … consult with 

dealers re: resistance to Liberty and Touchdown herbicides

How effective?  Observations and experimental 

data indicate resistant populations have evolved.  



 Dively et al. 2016. Field-Evolved Resistance in Corn 

Earworm to Cry Proteins Expressed by Transgenic Sweet 

Corn>  PLoS ONE, 30 December 2016.

 Larvae successfully damaged an increasing 

proportion of ears, consumed more kernel area, 

and reached later developmental stages (4th - 6th

instars) in both types of Bt hybrids (Cry1Ab—event 

Bt11, and Cry1A.105+Cry2Ab2—event MON89034) 

since their commercial introduction.   … After ruling 

out possible contributing factors, the rapid change 

in field efficacy in recent years and decreased 

susceptibility of H. zea to Bt sweet corn provide 

strong evidence of field-evolved resistance in H. 
zea populations to multiple Cry toxins.

Maryland …



 Reisig and Reay-Jones.  2015. Inhibition of Helicoverpa zea (Lepidoptera: 
Noctuidae) Growth by Transgenic Corn Expressing Bt Toxins and 
Development of Resistance to Cry1Ab. 

 Transgenic corn, Zea mays L., that expresses the Bacillus thuringiensis (Bt) 
toxin Cry1Ab is only moderately toxic to Helicoverpa zea (Boddie) and has 
been planted commercially since 1996. Growth and development of H. 
zea was monitored to determine potential changes in susceptibility to this 
toxin over time. Small plots of corn hybrids expressing Cry1F, 
Cry1F × Cry1Ab, Cry1Ab × Cry3Bb1, Cry1A.105 × Cry2Ab2 × Cry3Bb1, 
Cry1A.105 × Cry2Ab2, and Vip3Aa20 × Cry1Ab × mCry3A were planted in 
both 2012 and 2013 in North and South Carolina with paired non-Bt 
hybrids from the same genetic background. H. zea larvae were sampled 
on three time periods from ears and the following factors were measured: 
kernel area injured (cm2) by H. zea larvae, larval number per ear, larval 
weight, larval length, and larval head width. Pupae were sampled on a 
single time period and the following factors recorded: number per ear, 
weight, time to eclosion, and the number that eclosed. There was no 
reduction in larval weight, number of insect entering the pupal stadium, 
pupal weight, time to eclosion, and number of pupae able to successfully 
eclose to adulthood in the hybrid expressing Cry1Ab compared with a 
non-Bt paired hybrid. As Cry1Ab affected these in 1996, H. zea may be 
developing resistance to Cry1Ab in corn, although these results are not 
comprehensive, given the limited sampling period, size, and geography. 
We also found that the negative impacts on larval growth and 
development were greater in corn hybrids with pyramided traits 
compared with single traits.

North Carolina and South Carolina …



Summary and Recommendations for 2017
 Buy a wire Hartstack pheromone trap and Zealure CEW lures; monitor CEW 

flight

 Monitor western bean cutworm and European corn borer flights with 
pheromone traps and light traps

 Read newsletters, check web sites, and scout to determine the status of the 
key pests covered in this summary, and make decisions accordingly 

 Pyrethroids remain the mainstays for control of several sweet corn insect 
pests; they include the following trade names and their generics:   

 Baythroid, Brigade/Capture, Hero, Mustang-Max, and Warrior

 Alternatives for corn earworm (and ECB, WBC, and FAW) control include 
Coragen, Radiant, and Entrust (and Lannate) … and Besiege or tank mixes of 
a pyrethroid plus one of these alternatives)

 If traps are catching CEW moths, getting a first pyrethroid or pyrethroid plus 
Lannate application on at row tassel or by first silk MAY improve control over 
starting sprays within 2 days after first silk, especially where adult control over 
a large acreage is accomplished

 Application intervals of 2- to 3-days are especially important right after silking 
has begun

 Bt sweet corn …



Insect management in Bt sweet corn in 2017

 Insecticides for rootworms? … as needed in non-Bt,  Attribute and 

Attribute II series Bt varieties

 Control black cutworm and fall armyworm? … as needed in non-Bt 

and Attribute series … not in Attribute II or Performance series Bt 

varieties (pyrethroids / Coragen / Radiant)

 Control rootworm beetles as silks emerge (pyrethroids or Sevin)

 Control earworms – when?

 Fresh silks contain greater amounts of Bt toxins than older silks

 1 of 4 kernels does not produce Bt toxins in Attribute and 

Performance series varieties; 1 in 16 kernels does not produce a 

Bt toxin in Attribute II series hybrids

 Populations may show resistance to Bt as well as pyrethroids

 So, if pressure is moderate (5-30 moths per trap per night) … 

regular sprays at 2- to 4-day intervals may be needed.  Heavier 

flights should trigger sprays at 2- to 3-day intervals.



Resources
 Wire trap from:

 Bob Poppe, 25738 N. 3200 East, Lexington, IL 61753.  
Ph 309-275-5477

 Lures – Hercon zealures, ECB, and WBC lures from:

Great Lakes IPM, 10220 Church Road, Vestaburg, MI 
48891-9746.  Ph 989-268-5693. 
www.greatlakesipm.com

 2017 Midwest Vegetable Production Guide

 http://www.btny.purdue.edu/pubs/id/id-56/

 Vegetable Insect Management: With Emphasis on the 
Midwest.  Foster and Flood, eds.

 ISBN-13: 978-1892829153; ISBN-10: 1892829150 

 Illinois Fruit and Vegetable News and other regional 
newsletters

 http://ipm.illinois.edu/ifvn/

http://www.greatlakesipm.com/
http://www.btny.purdue.edu/pubs/id/id-56/
http://ipm.illinois.edu/ifvn/

