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Introduction

Entomology

Entomology is the study of insects and influences many branches of science, such as agronomy,
botany, genetics, plant pathology and soils. Insects are more abundant and diverse than any
other animal, with more than one million described species. They inhabit almost every niche on
earth and provide many positive services for humans and the environment. However, in modern
agriculture insects also play a destructive role because they can cause plant injury and reduce the
quality or quantity of food. About 600 insect species are considered persistent pests in the United
States, which is a relatively small amount compared to the total number of species.
The insect body
Insects are very successful animals for several reasons,
including their small size, high reproductive rate and
diverse feeding habits. The insect exoskeleton is very
rigid and strong, and offers protection against predators, reduces water loss, provides a place for muscle
attachment and inhibits disease from entering the body.
Jointed appendages allow for flexibility during feeding
and locomotion. Flight has enabled insects to migrate
long distances and live in many different habitats.
Insects consist of three major body regions: head,
thorax and abdomen. The head is where the mouthparts, eyes, one pair of antennae and brain are located.
The thorax is between the head and abdomen and is
where three pair of legs and wings are attached. The
abdomen is the last major body region of an insect,
following the head and thorax. It is where digestion
and excretion occur, and where reproductive organs
are located.
Abdomen

Thorax

Head

Degree days
Appropriate temperature is very important for insects
to develop into healthy adults. Insects, like all
cold-blooded animals, develop with the accumulation of heat units. Growth of an insect species can be
predicted using heat units. Degree days (DD)
represent the accumulation of heat units above a
critical development temperature (i.e., base temperature). When the daily temperature is below the critical
base temperature, no development occurs. The
necessary base temperature and accumulated DD
required to develop from egg to adult varies between
species. Sometimes DD are related to important events
in the life cycle and may trigger scouting or certain
management practices. See Table 1 for examples
of insects and corresponding use of DD. See www.
fieldcropinsects.info to access information on how to
calculate DD.

Head Thorax

Abdomen

Major body regions of a green cloverworm.
Major body regions of an ant.
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TABLE 1.

Approximate degree days to estimate insect development

		
to estimate
TABLE
Insect1. Degree daysBase
(°F) a development
Use of Degree Days (DD)
Seedcorn maggot
39		 Adults emerge at about 200, 600 and 1,000 DD.
Stalk borer
41		 Start scouting whorls to determine if larvae are present when
				1,300-1,400 DD have accumulated in an area.
Western bean cutworm
50		 Half of adult emergence and egg laying occurs after 1,422 DD
				have accumulated after May 1.
Black cutworm
51 		 Larvae start cutting at 300 DD after eggs are laid.
Corn rootworm
52		 About half of eggs hatch between 684-767 DD (soil).
a
Maximum temperatures are not applied for most field crop insects.

Life cycle
The series of changes an insect goes through to
become an adult is called metamorphosis. Metamorphosis allows insects to take advantage of different
habitats because the immature stages can feed on
different food sources while occupying the same space
as the adults.
Complete metamorphosis is a four-stage process
involving an egg, larva, pupa and adult. About 85
percent of all known insects go through complete
metamorphosis. Female insects lay single eggs or
egg clusters that hatch into larvae. Larvae look very
different from adults and typically take advantage of
different food resources. Larvae can have specialized
common names. For example, immature flies (Diptera)
are maggots, immature butterflies and moths
(Lepidoptera) are caterpillars and immature scarab
beetles (Coleoptera) are often called grubs. Larvae molt

Lady beetle life cycle, which is an example of complete metamorphosis.

several times and eventually turn into pupae, which
do not feed. After the pupal stage is complete, adult
insects emerge. Other examples of insects with complete metamorphosis are lacewings (Neuroptera) and
wasps, bees and ants (Hymenoptera).
Incomplete metamorphosis is a three-stage process
involving an egg, nymph and adult. Sometimes this
type is also called simple metamorphosis. Female
insects lay eggs or egg masses that will eventually
hatch into nymphs. Nymphs are small, wingless
versions of adults. Small wing pads gradually develop
with each molt before becoming functional in the adult
stage. Often nymphs and adults feed and live in similar
habitats. Examples of insects with incomplete metamorphosis are grasshoppers (Orthoptera) and stink
bugs (Hemiptera).

Stink bug life cycle, which is an example of incomplete
metamorphosis.
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Integrated Pest Management

Farmers can obtain higher yields and increase profitability through Integrated Pest Management
(IPM). IPM protects crops based on specific field information, using both preventive and curative
tactics to manage pests. IPM places an emphasis on scouting and thorough recordkeeping.

Humans have always been in direct competition for
food, fiber and fuel with insects. The perception of
insects as “pests” began with cultivated crops and
domesticated animals about 16,000 years ago. Since
then, we have tried to protect our resources from insect
pests. The drastic shift from subsistence farming to
commercial agriculture had a major impact on how pest
management is approached. The standards for acceptable loss due to insects have increased with intensified
field crop production; farmers now have a goal to
completely control economic loss from insects.
In the late 1800s, toxins were used to control pests
such as lead arsenate for gypsy moths. The reliance of
insecticides in field crops increased in the early 1900s,
but products were hazardous and applications were
imprecise. These broad spectrum insecticides became
popular because they were effective, persistent and
cheap. Insecticide resistance and pest resurgence in
agriculture was first noted in the 1950s. Entomologists
began to seek out insect management alternatives to
reduce reliance on insecticides. A new concept, called
Integrated Pest Management (IPM), began formulating in the 1960s and 1970s. IPM uses various strategies such as pest biology, scouting and field records to
determine the need for and timing of control strategies.
Incorporating tools like genetic breeding and cultural
methods requires fewer insecticide applications to
protect yield.
Today, most field crops have a set of IPM recommendations to manage insect pests. Farmers should
incorporate multiple, proactive tools for best management practices.
Cultural practices
Farmers often make many IPM choices before planting
occurs. These decisions are called cultural control and
are aimed to provide plants with the best opportunity to
survive and thrive. This in turn can limit pest populations or the damage they cause.

Seed selection. Selecting high-yielding seed is one of
the most important decisions a farmer can make for
successful field crop production. Choosing the most
appropriate seed varieties for the growing region will
encourage successful establishment and promote
vigorous plant growth. Healthy plants will be able to
better withstand insect pests and other problems.
Plant spacing. Sometimes changing seeding rates
or row spacing can be a highly effective IPM tool.
Manipulating the spacing between plants can affect
plant growth rates and environments that favor insect
development. For example, some insects prefer an open
canopy, so wide-row fields may be more attractive for
adult colonization and subsequent egg laying.
Crop rotation. Changing crop type in a location each
year can minimize persistent outbreaks in field crops
by forcing insects to move to find food. Crop rotation
is most effective when the insect pest has a narrow
host range or is not mobile. Immature insects have an
especially difficult time migrating to new fields.
Tillage. There are several reasons farmers use tillage
in field crop production, particularly weed control
and seed bed preparation. Disrupting soil also can be
used for cultural control of insects. Tillage physically
destroys insects that are feeding or overwintering in the
soil. Removing residues minimizes the likelihood of
overwintering and egg laying for some species.
Planting date. Adjusting the planting date can disrupt
the seasonal cycle of insects. Some insects find “older”
plants unattractive for mating and egg laying, and
will seek out less developed fields. In this situation,
planting early may reduce potential infestations. Other
insects seek out the first-planted fields each spring, and
so delaying planting may be advantageous. Ultimately,
modifying the planting date can cause asynchrony between crops and insects. General agronomic guidelines
suggest planting when conditions are ideal for quick
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emergence and vigorous plant stand establishment in
order to outgrow potential seed and seedling pests.
Weed control. Most insects are mobile as adults and
can move out of fields to seek shelter, mate and feed.
By eliminating weeds and other alternative plants like
grasses, insects have limited choices for food, egg
laying and overwintering.
Host plant resistance
Another successful IPM tool to reduce insect pest
populations is through plant breeding. Using genetically resistant plants can be effective, targeted to the pest
and relatively inexpensive compared to other methods.
Farmers should seek out available host plant resistant
varieties and hybrids whenever possible.

sweeps is the equivalent of a square yard. Shake collecting is another common technique in field crops; shake
plants on a piece of paper, on cloth or into a bucket to
remove insects from vegetation. Insects that are not
mobile or easily disturbed, like aphids and caterpillars,
cling to plants. Sometimes simply counting insects on
a plant is the most appropriate sampling method. Adult
moth captures in pheromone baited traps can be used to
determine when farmers should be scouting fields. Black
cutworm and western bean cutworm are two insect pests
that can be scouted for based on pheromone captures.

 esistant soybean varieties and corn hybrids can kill
R
or reduce the life expectancy and reproductive potential of insects that feed on these plants (i.e., antibiosis
resistance). Plants can also be bred to be less attractive to insects, which results in insects avoiding these
plants (i.e., antixenosis resistance).
Identification
There are many different insects found in soybean
and corn each year. Some are beneficial and a few are
harmful, but most are not an economic concern. It is
important to distinguish harmful insects from others.
Proper identification is an important step to making
future management decisions. Insects are typically
identified based on wing and mouthpart types. Sometimes using a hand lens can help see insects and their
distinguishing characteristics more clearly. Sending
samples or photos to trained professionals can also
aid with proper identification (see page 68 for more
information).
Scouting
Sampling for insects on a regular basis is one of the
most critical and cost effective IPM tools. Looking for
insects and noting increased activity, such as feeding
or damage (see page 6), helps determine a need for
action later in the season. Surveillance reinforces the
idea of only using insecticides when there is a threat
of economic loss from pest activity rather than a
calendar-based decision. Sweep netting is a common
insect collecting technique. Nets are made of a tough
canvas to dislodge insects from plants. When using a
15 inch diameter net, four 180 degree (or half circle)

A sweep net can be used to sample insects.
Using thresholds
Basing insecticide applications on profitable economic
decisions is an important concept in IPM. It is unrealistic
to expect field crops to be insect-free, and the presence of
some insect pests will not necessarily lead to economic
loss. Thresholds take into account the value of the crop
and the overall costs of treatment. Spraying solely based
on the calendar date or plant growth stage instead of
insect density could lead to unnecessary insecticide
applications, which increase production costs and pesticides in the environment. Listed below are two common
terms used for incorporating decision making in treatment thresholds.
Economic injury level (EIL) is the lowest number of
insects that cause economic loss. The EIL is typically
expressed as insects per plant or insects per sweep.

Economic threshold (ET) indicates the insect density that
triggers management action to prevent economic loss.
The ET is typically expressed as insects per plant, or per
sweep. The ET is lower than the EIL.
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Insecticides
Chemical control is a very effective method to suppress insects and is an important component of IPM.
Insecticides can be applied as foliar and soil applications or seed treatments. Insecticides provide many
advantages for yield protection, including quick control and ease of application as well as being relatively
inexpensive. But there are also some disadvantages to
relying on chemicals for insect management. Insecticide resistance or resurgence of targeted pest, or
replacement with other pests can occur. Most available
5%

10%

field crop insecticides have broad spectrum activity
and will kill beneficial and pollinating insects. In addition, there is always a risk of chemical exposure to
the insecticide applicator and other people. Insecticides
can also be applied when they are not needed, resulting
in a loss of money.
An insecticide can be categorized by its mode of
action, or how it kills the insect. There are more than
28 modes of action recognized by the Insecticide
Resistance Action Committee (www.irac-online.org).
The four most common classes are pyrethroids,
organophosphates, carbamates and neonicotinoids.
A large portion of insecticides available today are
pyrethroids. These products are highly toxic at low
rates to insects and offer a quick knockdown. Pyrethroids are nerve poisons, specifically sodium channel
modulators, which overexcite neurons. Examples of
available pyrethroids include cyfluthrin, esfenvalerate,
λ-cyhalothrin and permethrin.

15%

20%

Organophosphates are some of the most insect-toxic
pesticides commercially available. These products
have a slower knockdown compared to pyrethroids,
but are still effective. Organophosphates are nerve
poisons, specifically cholinesterase inhibitors, which
overexcite neurons. Examples of organophosphates
include acephate, chlorpyrifos, malathion and phosmet.
Carbamates have similar properties to organophosphates. Carbamates are also nerve poisons, specifically
cholinesterase inhibitors, which overexcite neurons.
Examples include aldicarb and carbaryl.

25%

30%

Defoliation estimates for soybean leaves.

Neonicotinoids are a newer class of insecticides. Many
neonicotinoids are systemic within the plant. Neonicotinoids are nerve poisons that mimic acetylcholine,
causing nerve overstimulation. Examples include
clothianidin, imidacloprid and thiamethoxam.
When an insect population is exposed to the same
insecticide mode of action repeatedly, some members
can become genetically resistant. The once effective
insecticide application begins to lose killing power and
eventually becomes useless at any concentration. Using an IPM approach to minimize insecticide use and
rotating the mode of action is highly recommended to
delay insecticide resistance.
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Considerations before using an insecticide seed
treatment:
• Seed treatments may reduce early season damage
from insects; however, they lack the residual activity
necessary to suppress insects after July.
• Consider using a seed treatment when there are
persistent infestations by the target pest during plant
emergence and establishment (e.g., bean leaf beetle,
seed corn maggot and wireworms).
• Planting higher value crops such as food grade
soybean or sweet corn may warrant the use of seed
treatments.
• Be sure to always read and follow labeled insecticide directions.
Considerations before using a foliar insecticide:
• Completely eliminating insects is not possible. Most
of the insects in field crops are not at levels high
enough to warrant sprays or are even considered
harmful.
• Most insecticides reduce beneficial insects and can
cause secondary problems (e.g., possible soybean
aphid outbreaks if insecticides are applied before
threshold or spider mite flares in hot, dry conditions).
• Proximity to residential areas, bee hives and organic/
sensitive crops may limit insecticide choices and
application timing.

Insecticide seed treatment on soybean.

• E
 stimating percent defoliation can be used to quantify insect foliar feeding; however, percent defoliation is often overestimated.
• Some insects are aggregated near field-edge borders (e.g., grasshoppers and Japanese beetle). Spot
treatments or border applications may be more cost
effective.
• Market value of crop and cost of application both
affect thresholds and profit margins.
• For some pests, economic thresholds are coupled
with pest development markers based on DD
accumulations to target scouting and improve
decisions.
• Preharvest intervals may limit insecticide choice
later in the season.
• Be sure to always read and follow labeled insecticide directions.

Foliar insecticides are a management option
for many insects.
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Soybean Growth Stages
Growth stages can overlap within a field. A growth stage begins when at least 50 percent of plants in a field are
at or beyond that stage. Growth stages will be referred to throughout the publication.
		 R4: Full pod
Pods are 3/4 inch long at one of the four
uppermost nodes on the main stem with
a fully developed leaf.

Vegetative stages

VE: Emergence
VC: Unrolled unifoliolate leaves
V1: First unrolled trifoliolate leaf
V2: Second unrolled trifoliolate leaf
V(n): “n” unrolled trifoliolate leaves

Seed development – R5 and R6

		 R5: Beginning

Reproductive stages
Bloom – R1 and R2

R1: Beginning bloom
Plants have at least one open flower at any node.
R2: Full bloom
Plants have an open flower at one of the two
uppermost nodes on the main stem.

Pod development – R3 and R4

R3: Beginning pod
Pods are 3/16 inch long at one of the four
uppermost nodes on the main stem with a
fully developed leaf.

VEVE

VC

VC V1 V1

V2 V2

V3V3

R1 R1

seed
Seeds are 1/8 inch long in the pod at one of
the four uppermost nodes on the main stem.
		 R6: Full seed
Pods contain green seeds that fill the pod to
capacity at one of the four uppermost nodes
on the main stem.

Maturity – R7 and R8

		 R7: Beginning maturity
One pod on the main stem has reached its
mature color (tan or brown).
		 R8: Full maturity
Ninety-five percent of the pods have
reached their mature color.

R3R3		
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Corn Growth Stages
Vegetative and reproductive stages are determined on a whole-field basis when at least 50 percent of plants are
at or are beyond that stage. Growth stages will be referred to throughout the publication.

Vegetative stages

VE: Emergence of the shoot from the soil.
V1: Lowest leaf has a visible collar; this leaf has a
rounded tip, unlike subsequent pointed leaves.
V2: Two lowest leaves have a visible collar. 		
V(n): “n” leaf collars present; there are 17 to 22
V stages before tassel emergence.
VT: Lowest branch of the tassel is visible.

Reproductive stages

R1: Silk 
			 Any silk is visible.
R2: Blister
			Kernels are small and white; the endosperm
(kernel fluid) is clear.

VE

V1
VE V3V1
V1 VE

V3
V3
V7

V7
V7
V12

V12
V12

R3: Milk
			 Kernels are yellow with milky white fluid.
R4: Dough
			 Kernel contents are pasty as starch
			 accumulates.
R5: Dent
			 Most kernels are dented due to starch
			 hardening at the top of the kernel. As maturity
progresses, the starch hardens and the milk
line moves toward the cob.
R6: Black layer or physiological maturity
			 The milk line is no longer visible; a black
layer forms at the kernel’s attachment, which
signifies the end of dry matter accumulation.

VT		 VT
VT

R1		 R1
R1

Field Crop Insects										
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Soybean and Corn Insect Pests

Identifying Insect Pests

Correct recognition and identification of insect pests is an important first step to making a
proper management decision regarding any insect species found in soybean and corn. The
following pages contain descriptions and images of pest insects as well as information on
insect life cycle, damage, scouting and management options. Insects are listed in alphabetical
order by common name.
Additional insect information can be accessed at
www.fieldcropinsects.info. This includes threshold
calculators developed for several insects and
other resources.
Scan the QR code with a code scanner application
on your tablet or smartphone to access this additional
information.

Soybean and corn icons next to the name of each insect indicate which
crop is affected by that insect pest.
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Armyworms
There are several armyworm species that attack
soybean and corn. These include fall (Spodoptera
frugiperda), true (Mythimna unipuncta) and yellowstriped (S. ornithogalli) armyworms. Armyworms,
along with cutworms, belong to the Noctuidae family
of moths. The name armyworm is derived from a
behavior exhibited by certain armyworm species; at
times large numbers of larvae migrate from a depleted food source.
Description
Fall armyworm. Larvae vary in color, ranging from
nearly black to green to light tan. They have three
narrow, yellowish-white lines running down the back
from the head to the end of the abdomen. There is
a wider dark stripe and a wavy yellow-red blotched
stripe on each side of the body. Each body segment
has six distinctive black tubercles, each spiked with
a long, slender hair. The head is dark brown with a
prominent inverted “Y”. Forewings of adult moths
are dark gray and mottled with spots of darker and
lighter coloring. A whitish patch can be seen close to
the wing tip.
True armyworm. Larvae have dull orange stripes
along each side of the body and granular appearing
skin. There are three pairs of legs on the thorax, and
four pairs of fleshy prolegs on the abdomen with dark
bands along their sides. The head is brown with a
network of dark lines. Forewings of adult moths appear grayish-brown and there is a tiny, white spot on
each wing. True armyworm is also known simply as
armyworm.
Yellowstriped armyworm. Yellowstriped armyworm
larvae have a yellow stripe running on each side of
the thorax and abdomen. There is a black spot located
on each side of the abdomen four segments after the
head. Older larvae have two triangular spots on the
top of each segment. Forewings of adult moths
appear as a collage of tan, brown, black, white and
pale yellow-brown with a long, teardrop-shaped spot
close to where the wings attach to the body.
Life cycle
Fall armyworm. Moths migrate into the Midwest
from Gulf Coast states and lay eggs. Development
from egg hatch to adult can occur in approximately
one month, depending on the temperature. This

Fall armyworm showing inverted “Y” on head

True armyworm

Yellowstriped armyworm

black
spot

Yellowstriped armyworm showing black spot on
fourth segment after the head
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insect does not overwinter in the Midwest and one
generation occurs per year.
True armyworm. Adults migrate from southern states
and lay eggs. Preferred egg laying sites are fields with
grassy weeds or with a cover crop such as rye. Young
larvae feed on rye or grass until these plants have
been consumed or killed, at which time larvae move
to corn. Populations vary yearly and cool, wet springs
may increase likelihood of outbreaks. There are three
generations annually.
Yellowstriped armyworm. Overwintering occurs in
the pupal stage. Eggs are laid beneath leaves and are
covered with scales from the adult. It can take 23 to
25 days to develop from egg to adult during warm
summer days. There are two to three generations
per year.
Damage
Fall armyworm. Fall armyworms feed deep inside
the whorl on developing leaves, occasionally killing
the tassel before it emerges and sometimes causing
damage to the leaves. Holes caused by feeding may
be 1 or 2 inches across. On opposite leaves emerged
from the whorl, these holes often mirror one another.
If the tassel is not killed, the plant outgrows the feeding injury. Larvae that attack later in the season will
enter the ear. Ear and vegetative feeding resembles
corn earworm injury (see page 20). Problems are generally most severe on late planted corn. In soybean,
fall armyworm can cut seedling stems and feed on
pods and leaves.

Armyworm damage to corn

True armyworm. Armyworms feed on the leaves and
can cause severe defoliation of both corn seedlings
and mature plants. Young corn may be completely
defoliated. Larvae begin eating near the edges of the
leaf, consuming all of the leaf except for the tougher
midrib. Larvae typically start feeding on lower corn
leaves before moving to upper leaves. The whorl
leaves are eaten last. Young corn can overcome severe
defoliation damage. Using hail damage as an example, it is estimated that V7 corn with 70 percent leaf
area destroyed will experience only a 5 percent yield
reduction.
Yellowstriped armyworm. Yellowstriped armyworm
larvae feed on foliage of soybean and corn as well
as other hosts such as alfalfa, clover and grass. In

Severe armyworm defoliation to corn
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Management
Weed control: Armyworm problems may be reduced
by managing grassy weeds, both in and near soybean
and corn fields.
Host plant resistance: Transgenic Bt corn exhibits
action against fall armyworm; however, some Bt
proteins such as Cry1F and Vip3Aa20 provide
better control than others.

Armyworm and damage to soybean

corn, larvae will also feed in whorls and on ears. In
soybean, groups of young larvae skeletonize leaves;
maturing larvae disperse and feed. This insect is
rarely an economic problem of corn or soybean in
Iowa.
Scouting
Fall armyworm. In soybean and corn, nearby grassy
areas are associated with infestations. The best time
to scout is in mid to late June; continue checking
until silks begin to dry. Look inside whorls a few
days before tasseling for small larvae. Larvae are
rarely a problem in Iowa, but may cause damage in
late planted (June) corn in southern Iowa.
True armyworm. The best time to scout is in June or
when grassy weeds are killed with herbicides.
Armyworms are usually easy to observe on the
leaves and rarely hide in the whorl like European
corn borers (see page 30). Early season problems
occur in no-till fields that were in pasture or sod
previously or that have heavy grassy weed infestations. Late season problems occur when small
grain crops mature and the armyworms migrate into
nearby corn. True armyworms hide in the daytime
beneath residue or clods of soil. Early or late in the
day are the best times to scout.

Foliar insecticides: Consider treating corn with foliar
insecticides when fall armyworm egg masses are
present on 5 percent of the plants or when 25 percent
of plants have live larvae. Treatments must be made
before larvae burrow into plants.
Insecticides are labeled for true armyworm in
Iowa. Thresholds have not been developed for corn
younger than V7. For plants in growth stages V7-V8,
consider treatment if there is 25 percent defoliation,
there are more than eight larvae to a plant and larvae
are less than 3/4 inch long. Insecticide applications
often are not economically beneficial if true armyworms are more than 11/2 inches long as feeding is
nearly finished.
Insecticides are labeled for management of
yellowstriped armyworm on soybean and corn in
Iowa. In soybean, consider treatment if larvae are
less than 1 inch in length and defoliation is at or will
reach 40 percent before R1. If damage is limited to
field edges, spot treatments may be sufficient.

Yellowstriped armyworm. When present, larvae can
be found in corn from June through August. When
larvae are found in corn ears, be sure to correctly
distinguish them from other species of ear-feeding
larvae. Scout early or late in the day.

Field Crop Insects 									
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Bean leaf beetle
Bean leaf beetle (Cerotoma trifurcata) has been an
erratic pest for soybean farmers in Iowa over the
last decade. Besides feeding on soybean, beetles can
transmit bean pod mottle virus (BPMV).
Description
There are several colors of adult bean leaf beetles
including yellow, orange, red and tan. All adults have
a distinguishing black triangle located on the back.
Beetles usually have four rectangular dark spots on
the middle of the forewings, but some beetles may
only have two spots or no spots at all. Beetles are
1
/4 inch long.
Life cycle
There are two generations of bean leaf beetle per year
in Iowa. Adults from the previous season overwinter
in wooded areas in leaf litter and emerge early in
the season. Survival of the overwintering beetles is
dependent upon winter temperatures; colder temperatures reduce beetle numbers. Beetles first feed on
perennial legumes like alfalfa and then move to
soybean fields to lay eggs and feed on seedlings. The
population produced from eggs laid by these beetles
is the first generation. First generation beetles appear
in July, feed on leaves and will produce a second
generation that can damage pods and also overwinters. Bean leaf beetle larvae live in the soil where
they feed on plant roots.

four dark
spots

black
triangle

Bean leaf beetle

Bean leaf beetle

Damage
Bean leaf beetles can cause damage throughout all
stages of soybean development. Defoliation can occur
throughout the season and is generally not significant.
However, a decrease in yield and seed quality can
occur if beetles feed on pods. Beetle feeding on the
outer layer of pods results in a pale scar, and damaged
pods create an entryway for fungal pathogens that
injure seed. Beetles can also cut small pods from
plants.
Hibernating bean leaf beetle adults can harbor BPMV
throughout the winter and feeding by the beetle may
then transmit BPMV to soybean seedlings. The
subsequent first generation of beetles also plays an
important role in the spread of BPMV.
Bean leaf beetle leaf damage
14									
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Scouting
Scout for the overwintering generation of bean leaf
beetles (for managing BPMV) at soybean emergence.
Scout for first and second generations (for managing
beetles) throughout the growing season. Sweep net
sampling or a ground cloth can help determine the
infestation level.
Management
Planting date: Planting later may allow soybean
seedlings to escape the highest beetle populations
that occur earlier in the spring. Late-maturing fields
may be attractive to second generation adults and
create more pod injury. Altering planting date has not
shown to be an effective management strategy under
most growing conditions.
Seed treatments: Use an insecticide seed treatment
to suppress overwintering adults feeding in areas
with persistent bean leaf beetle and BPMV problems.

Bean leaf beetle pod damage. Note beetles cannot feed through pods like grasshoppers.

Foliar insecticides: In addition to using a seed
treatment to minimize BPMV, consider a foliar
insecticide application at VC-V1 if beetles are
present. For fields without a history of BPMV, beetles
rarely exceed a treatment threshold for defoliation.
Overwintering beetle thresholds range from two to 10
beetles per plant, and first/second generation beetle
thresholds range from 10 to 50 beetles per 20 sweeps.
Thresholds vary, depending on the market value of
soybean and cost of management. A dynamic threshold calculator has been developed for bean leaf beetle
in soybean. See www.fieldcropinsects.info to access
the calculator and for more information on bean leaf
beetle management.

Bean pod mottle virus foliar symptoms

Bean pod mottle virus soybean seed symptom
Field Crop Insects											
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Billbugs					
Billbugs (Sphenophorus spp.) damage seedling corn
plants. Species of billbugs in the Midwest include
maize, southern corn and claycolored billbugs.
Description
Billbugs can be brown, gray or black, and one species, the claycolored billbug, has a pale stripe along
each side. These beetles have a long, downwardcurving snout. Adults of the various species range
from 3⁄8 to 1⁄2 inch long. Southern corn billbug is the
smallest, while maize and claycolored billbugs are
larger. Billbugs hide at the base of plants during the
day, are frequently covered with soil and play dead
when disturbed. Larvae are dull white, legless,
brown- to yellow-headed and humpbacked grubs.

Southern corn billbug adult

Life cycle
Billbugs overwinter as adults. They usually do not
fly, but can crawl up to one quarter mile looking for
food. They can lay 200 eggs over a two-month period
in the spring. Eggs hatch in four to 15 days and then
larvae begin feeding. Larvae pupate in either the soil
or stalk. There is one generation per year.
Damage
Adults chew into the plant at or below ground level,
and as leaves emerge, a series of holes appear across
the leaves and leaves often wilt. Death of plants may
occur. Larvae feeding inside the base of the stalk and
roots cause serious injury; feeding by several larvae
on a single plant may prevent ear development.
Damaged plants are usually tillered (multiple shoots)
and stunted with twisted leaves.
Scouting
The best time to scout is from VE through V4. Scout
in low-lying, wet areas of the field with weedy
grasses or yellow nutsedge. Check plants with
damaged leaves and look at the base of plants for
beetles hiding in soil or in residue. Damage is more
frequent in corn following sod, if nutsedge is a common weed in the field, or in fields next to grassy
marshes. Billbugs are difficult to find, even if injured
plants are located.

Billbug damage to corn

Management
In Iowa, economic damage from billbugs is rare.
Weed control: Yellow nutsedge should be managed
prior to planting to reduce repeated infestations of
billbugs in corn.
Foliar insecticides: Insecticides are labeled for use
on billbugs in corn. Direct foliar insecticide application to the base of corn plants.
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Colaspis beetles
Both grape colaspis (Colaspis brunnea) and Iowa
colaspis (C. crinnicornis) can be found in Iowa;
grape colaspis can be found throughout the state and
Iowa colaspis is restricted to the western counties.
Description
Larvae are off-white, 1/8 to 3/16 inch long and will
sometimes curl into a “C”-shape. They have tan
heads which help differentiate them from other beetle
larvae. Adult beetles are yellow-brown with forewings that appear striped due to rows of shallow pits.
Grape colaspis beetles are about 3/16 inch long; Iowa
colaspis beetles are larger than grape colaspis beetles.

Grape colaspis larva

Life cycle
Colaspis larvae overwinter in soil. Adults emerge
from soil during June and July in Iowa. Mating
occurs soon after and eggs are laid; eggs take one to
two weeks to hatch. Larvae then feed on roots and
overwinter deep in the soil. Larvae again feed on
roots in springtime. One generation occurs annually.
Damage
In corn, larvae feed on root surfaces and remove root
hairs. This reduces water and nutrient uptake and
may cause aboveground symptoms that resemble
nutrient deficiency. Plant stunting, discoloration and
wilting can occur, as well as leaf tip and browning of
leaf edges. Adults can also feed on corn leaves.
In soybean, adults feed on leaves, leaving jagged
and occasionally elongated holes. Major injury to
leaves can occur if large populations of beetles are
present. Economic damage from defoliation has not
been documented. Larva feeding on soybean roots is
rarely a problem; however, seedling corn following
soybean in rotation may be damaged. Transmission
of bean pod mottle virus by adults is possible.
Scouting
In corn, the best time to scout is from VE through
V8. Dig plants, carefully removing roots and intact
soil ball from the ground. Examine soil for larvae,
which are usually found close to the roots. Most
damage in Iowa has been in seed production fields.
Fields experiencing grape colaspis problems should
be considered at risk for injury in the future.

Grape colaspis adult

In soybean, the best time to scout is VE through R2.
Use a sweep net to gather adult beetles. Dry soil
conditions can exacerbate grape colaspis feeding
injury in soybean and corn.
Management
Economic injury from colaspis beetles in soybean
and corn is rare. If planting into fields with past
grape colaspis damage, use management practices
that ensure vigorous, fast-growing roots and quick,
uniform seedling emergence. If severe plant death
occurs, replanting corn is the only option.

Field Crop Insects 										
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Corn aphids
Several aphids feed on corn, including bird cherry-oat
aphid (Rhopalosiphum padi), corn leaf aphid
(R. maidis) and corn root aphid (Aphis middletonii).
Description
Bird cherry-oat and corn leaf aphid. Bird cherry oat
aphids are dark olive green with an orange “saddle”
between the cornicles. Corn leaf aphids are dark
greenish-blue. The legs and cornicles of both species
are dark; adult aphids are either winged or wingless.
Nymphs appear similar to adults but are smaller,
lighter green and wingless. Bird cherry-oat aphids are
1
/16 inch long and corn leaf aphids are less than 1/16
inch long. Nymphs and winged adults of bird cherryoat and corn leaf aphid can be confused with one
another.

cornicle

orange
“saddle”

Bird cherry-oat aphids

Corn root aphid. Corn root aphids are 1/16 inch long
and spherical. Adults are blue-gray to green-gray with
a black head and are often covered in a protective,
waxy coating.
Life cycle
Bird cherry-oat and corn leaf aphid. Bird cherry-oat
aphids can overwinter on cherry trees in Iowa, but
more significant numbers migrate long distance from
the southern United States each year. Corn leaf aphids
are not known to overwinter in Iowa and also migrate
from the southern United States each year, usually
from April to late June. Spring colonies can be found
on small grains and grasses. Spring and summer
aphids are asexual, female clones. There can be more
than 20 generations each summer, with a mixture of
winged and wingless forms produced.
Corn root aphid. Corn root aphids are found only in
association with the cornfield ant. Ants tend aphid
colonies and collect their excreted honeydew for
food. In return, ants provide protection from natural
enemies. Aphids lay eggs during fall, and cornfield
ants store the eggs in their nest until the following
spring. After eggs hatch, ants carry aphids back to
the roots of smartweed, grass or corn. Only female
aphids emerge from eggs and all young born during
the summer are female, asexual clones. In the fall,
females give birth to male aphids. Males mate with
the sexual females, which deposit eggs for ants to
collect. Dispersal and survival of aphids is mostly

Corn leaf aphid colony with white cast skins

Corn aphid colony
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Scouting
Bird cherry-oat and corn leaf aphid. Start looking for
aphids just before VT and continue through V5. Scout
the entire field to determine the extent of the infestation. Both species may be found together. Economic
injury from bird cherry-oat and corn leaf aphid is not
common in Iowa. However, individual fields under
drought stress have experienced yield loss due to
heavy infestations.
Corn root aphid. Scouting for corn root aphid can
occur all growing season. Ant mounds around the base
of a corn plant usually indicate the presence of aphids;
dig plants and look for aphids on roots.
Ant hills at the base of corn plants can indicate
presence of corn root aphids

dependent on ants, but some winged aphids leave
the colony and fly to other areas. There are several
generations annually.
Damage
All three species of aphids feed on sap in the plant
phloem with piercing-sucking mouthparts. Damage
from aphids is greatest when plants are under drought
stress.
Bird cherry-oat and corn leaf aphid. After tassel
emergence, bird cherry-oat aphids feed on all aboveground plant parts, including the base of the stalk.
After VT, corn leaf aphids feed on exposed leaves,
stalks and ears. These aphids excrete sugar-rich
honeydew, and heavy populations can excrete droplets that cover tassels, silks and leaves. Sometimes
honeydew can interfere with pollination that results in
stunted ears or barren plants. Honeydew can also
promote a sooty mold to form on leaves that reduces
photosynthesis. These aphids can transmit barley
yellow dwarf virus in small grains.

Management
Foliar insecticides: Consider a foliar insecticide
application for bird cherry-oat and corn leaf aphids
if drought stressed plants meet the following criteria:
plants are at VT, at least 80 percent of plants have 100
aphids per plant and honeydew is coating the tassels.
Healthy plants at VT can withstand higher populations
and should be treated when there are 500 aphids per
plant. There are no treatment recommendations beyond VT, but treatment may be justified if honeydew
and sooty mold are interfering with corn development.
Corn root aphid. There are no threshold guidelines
and foliar insecticides are not recommended for
control. Continuous corn with no-till production can
promote repeated ant and aphid infestations. Deep
tillage can weaken ant colonies prior to planting and
an insecticide seed treatment can reduce aphid
populations.

Corn root aphid. Corn root aphids feed on roots
and at the base of plants. Infested corn plants can be
stunted, wilted and discolored. In some cases, heavy
aphid infestations can kill seedlings. Drought stressed
fields will have the most severe damage. Field-wide
economic damage from corn root aphids is not common, but aphid colonies can affect localized spots in
corn fields.
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Corn earworm
Corn earworm (Helicoverpa zea) is considered a
secondary insect pest in Iowa. Sweet and seed corn are
at the highest risk for potential damage.
Description
Larvae are extremely variable in color. They range
from dark brown, to green, to light purple, and yellow. Alternating dark and light stripes running the
length of the body are present on all larvae. The skin
has numerous tubercles, each with an erect hair. The
head is mostly orange, or occasionally green, and
freckled. Larvae are 11/2 inches long and they have
four pairs of fleshy prolegs on the abdomen. Adult
moths are tan to yellow with a dark spot near the
middle of the forewings.

Corn earworm

Life cycle
Moths migrate to the Midwest each year from southern states and lay eggs on corn foliage and silks.
Larvae are cannibalistic so there is seldom more than
one caterpillar per ear. Larvae drop or crawl to the
ground to pupate after feeding is complete. There are
two generations annually.
Damage
Larvae feed on whorl leaves of corn or inside
developing ears. Injury to corn is similar to that of
fall armyworm (see page 11). Larvae tunnel through
developing silks, which may interfere with pollination, and destroy kernels at the tip and then along the
side of the ear. In soybean, small caterpillars feed on
leaves while older caterpillars feed on flowers and
pods.
Scouting
Moths arrive at different times each year. Corn at VT
to R1 is most attractive to egg-laying females. Scout
at R1 or when a significant moth flight is captured in
pheromone traps. Look for small larvae in the silks
and scout each hybrid within a field separately.
In soybean, the best time to scout is from R1 through
R5, though this insect is rarely an economic pest of
soybean. Scout late planted or drought stressed fields
first. Many small caterpillars are prey for natural
enemies, so only count ones longer than 3/8 inch.
Estimate defoliation and soybean growth stage.
Management
Host plant resistance: Resistant Bt corn hybrids

Corn earworm and damage to pod

can limit injury to ears and leaves caused by corn
earworm.
Planting date: Planting corn early may help avoid
egg laying by peak populations of adult moths.
Foliar insecticides: Application timing of insecticides is important for corn. Once larvae have made
their way into the ear, insecticides are no longer
effective. When eggs hatch, insecticide residue must
be present on silks. Foliar insecticide applications
for corn earworm in Iowa soybean are rare, but may
be justified when defoliation reaches or exceeds 20
percent in the podfill (R4-R5) stages; or when there is
at least one earworm per linear foot of row.
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Corn flea beetle
Corn flea beetle (Chaetocnema pulicaria) feeds on corn
leaves but more importantly can spread the bacterial
pathogen that causes Stewart’s disease.
Description
Beetles are 1/16 inch long, shiny and black, brown or
gray with enlarged back legs. They jump readily if
disturbed. Larvae are white grubs that reach 1/8 inch
long when fully developed.
Life cycle
Adult beetles overwinter in grass close to corn.
Adults emerge in spring and feed on winter wheat or
grassy weeds before moving to corn. After mating,
eggs are laid in soil, on leaves or near the plant base.
Larvae feed for two weeks on plant roots prior to the
pupal stage, after which adults emerge. There are two
generations per year.
Damage
Corn flea beetles consume corn leaves by scraping
parallel to veins along upper or lower leaf surfaces.
Feeding creates a windowpane effect where leaves
appear bleached. Sometimes feeding scars resemble
foliar diseases such as gray leaf spot. Heavily infested
leaves may turn gray, shrivel near the tip and die.
Feeding rarely causes economic damage to established corn, but high beetle populations can sometimes kill seedlings. Corn flea beetles can vector a
bacterium called Pantoea stewartii (Erwinia stewartii), that causes Stewart’s disease. Stewart’s disease
lesions spread from beetle feeding scars and initially
appear as pale green to yellow streaks, later turning
brown as tissue dies. Lesion margins are generally
wavy and follow leaf veins. Excluding some inbreds,
the susceptibility of dent corn to Stewart’s disease is
low. Sweet corn, however, can exhibit a high degree
of susceptibility. Susceptible sweet corn hybrids and
seed corn inbreds may be infected during the seedling
stage but not show symptoms until later in summer.
Scouting
The best time to scout is during the first three weeks
after VE and again in early reproductive stages. Look
for plants that are lighter colored or have wilted
leaves. Injury is usually most severe during cold
springs when corn growth is slow, thereby allowing
beetles more time to feed on seedlings. Special
attention to scouting should be made to susceptible

Corn flea beetle

Corn flea beetle and bleached leaf symptoms

Early Stewart’s disease lesions
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corn, but resistant plants should be scouted as well.
Adults move into fields from grassy overwintering
areas and infestations typically start at field edges.
Look at 20 plants at five locations in each field and
determine the number of adults per plant and feeding
injury.
Adults are sensitive to cold and so winter temperatures are used to estimate overwintering beetle survival, and thus predict Stewart’s disease risk.
Management
Host plant resistance: Incorporating host plant resistant hybrids is the most effective means of disease
control. Damage can still occur if beetle populations
are high.
Foliar insecticides: There are thresholds for corn flea
beetle rescue treatments. For field corn before V5,
the threshold is five or more beetles per plant and 50
percent of plants showing severe feeding. For susceptible seed corn inbreds, the threshold is two or more
beetles per plant and 10 percent of plants showing
severe feeding. Highly disease susceptible plants may
warrant slightly decreased thresholds as the numbers
above were originally for insect damage by itself. For
Stewart’s disease susceptible sweet corn, the threshold is six or more beetles per 100 plants; on tolerant
sweet corn it is two or more beetles per plant and 25
percent of plants showing severe feeding.

Stewart’s disease lesions on leaf

Seed treatments: Systemic seed treatments provide
early season control of corn flea beetle, which can
decrease the severity of Stewart’s disease.
Weed control: Keep fields and surrounding areas
weed-free to minimize overwintering habitat and
food sources for larvae and adults.
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Corn rootworms
Corn rootworm adults and larvae can both be damaging
to corn. Northern corn rootworm (Diabrotica barberi)
and western corn rootworm (D. virgifera virgifera)
cause similar damage on corn, and both are considered
the most economically important insect pests of corn
throughout the Corn Belt. Southern corn rootworm
(D. undecimpunctata howardi), also called the 12-spotted cucumber beetle, is widely distributed from east of
the Rocky Mountains from Canada to Mexico. This
insect can feed on more than 100 different host plants
and is rarely reported as an important pest on corn,
except in southern states. Adults of all three species can
feed on soybean, but damage is considered to be noneconomical.

Northern corn rootworm beetle

Description
Northern corn rootworm. Beetles are tan or light to
dark green without markings on their wings. Adults
are about 1/4 inch long.
Western corn rootworm. Beetles are yellow to light
green and have three dark stripes on the forewings.
Stripe patterns may look like a single black stripe on
the wings. The stripe does not extend to the tip of
the forewings. Adults are about 1/4 inch long and can
be confused with other rootworm adults or striped
cucumber beetles (Acalymma vittatum). Striped
cucumber beetles have very distinct stripes along the
wings that extend to the tip of the abdomen and their
underside is completely black.

Western corn rootworm beetle

Southern corn rootworm. Beetles are bright yellow
to light green and their head, antennae and legs are
black. They are easily distinguished by 12 black spots
on their wings. Adults are approximately 1/4 inch long.
Corn rootworm larvae are slender and white with a
dark brown head and a dark plate on the top side of
the tail section. The maximum size is about 1/2 inch.
Larvae have three pairs of legs on the thorax.
Life cycle
Northern corn rootworm. Adult females lay eggs in
corn from late August through September; eggs hatch
during late May or early June. Larvae feed on corn
roots for approximately three weeks and then pupate
for two more weeks. Adults emerge in July and are active through August. Northern corn rootworms usually
complete their life cycle in one year. However, some

Southern corn rootworm beetle

northern corn rootworms may extend their development to two years. These rootworms have adapted to
corn-soybean rotations and their eggs remain dormant
over two winters. This two-year cycle is known as
extended diapause and it will allow eggs to hatch when
corn is planted in the field two years later.
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Western corn rootworm. Overwintered eggs hatch
from May through June and larvae feed on corn roots
for several weeks before pupating in the soil. Depending on temperature, the life cycle from egg to emerging adults may take 23 to 46 days. Adults emerge
from the soil during late June or early July and peak
adult populations typically occur the last week of July
through the first two weeks of August. Females can
lay up to 1,000 eggs from July until late fall. One generation is completed per year. Western corn rootworm
females typically lay their eggs in corn; however,
some variant females may fly to soybean fields to lay
their eggs. As a result, corn planted after soybean may
suffer from rootworm larval damage.

Corn rootworm larvae

Southern corn rootworm. This insect does not survive
winters in most of the Midwest and unlike other corn
rootworms, southern corn rootworms overwinter as
adults. Adults become active when temperatures exceed 70°F. Soon after plant emergence, adult females
lay their eggs near the base of corn stalks. Larvae feed
on roots; pupate and adult beetles may emerge in 15
to 28 days depending on temperature. One or more
generations may be observed in a year.
Damage
Western and northern corn rootworm. Western corn
rootworm beetles sometimes feed on corn leaves, but
prefer corn silks and pollen. They can also feed on
kernels. Northern corn rootworms feed on silks, pollen
and kernels. When feeding occurs on leaves, scars
parallel to leaf veins may be observed. Scars and heavily damaged tissues exhibit a windowpane effect that
may resemble environmental damage. Although leaf
damage is not economically important, it may indicate
emergence of adults in the field.

Corn rootworm beetles will feed on corn silks

Feeding on pollen and clipping corn silks may interfere
with pollination. Pollination may be incomplete if silks
are clipped to less than 1/2 inch before pollination which
may result in poorly filled ears. If silking is delayed due
to environmental conditions or delayed planting, pollination may be severely affected.
Southern corn rootworm. Beetles may feed on corn
silks, pollen and leaf tissue. Their injury is similar
to that of western and northern corn rootworms but
population levels rarely reach economic importance in
the Midwest.

Heavy corn rootworm larval feeding can cause
severe corn lodging
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The same type of injury is caused by all three species
of corn rootworm larvae. Shortly after egg hatch in
May and June, young larvae begin feeding on root
hairs and tunnel inside roots. As they develop, larvae
begin feeding on larger root tips. Extensive feeding
can eliminate entire nodes of roots. Feeding is
greatest on roots near the soil surface and when these
are destroyed, the next node down is attacked. A
severe infestation can destroy nodes four to six which
interferes with water and nutrient uptake and makes
the plant unstable. Brace roots also may be eaten
when the roots attempt to penetrate the soil. Plants
with heavily damaged root systems may lodge during
windy conditions.
Scouting
When monitoring adult corn rootworms, scout plants
before silking. Rootworm beetles are highly active and
can be readily observed feeding and mating during
mornings and late afternoons. Walk across the field
and inspect ears. If no beetles are found, continue
scouting until pollination has been completed. If beetles are found, determine if any clipping damage has
occurred. Scout for adults and determine the number
of beetles per plant from five locations in the field.
A majority of western and northern corn rootworm
larvae can be found on roots during June. Dig roots in
late July and wash off the soil in a pail of water. Look
for brown root tissue and pruned roots. Sample corn
plants in different areas of the field to estimate plant
damage. Non-Bt fields are most susceptible to larval
damage and should be considered a priority. Continuous Bt corn fields with previous damage should also
be a scouting priority. Saturated soils will diminish
overall corn rootworm populations, and the adoption
of Bt corn should decrease populations in most fields.
However, every field should be scouted for corn
rootworm larval feeding regardless of seed selection
(i.e., scout even if Bt proteins are used). Sampling
and evaluating root systems during the current year
will help assess corn rootworm management and seed
selection for the next growing season.

Management
Crop rotation: Crop rotation is an effective way to
disrupt the corn rootworm life cycle. Although genetic
variants that overcome crop rotation exist, most corn
rootworm larvae in Iowa will not survive a rotation
away from corn.
Seed treatments and at-plant insecticides: Insecticide seed treatments and in-furrow applications can
protect roots near the soil surface and are recommended for those corn fields with persistent corn rootworm
larval populations. When rootworm populations
are high, seed treatments may not provide adequate
protection.
Host plant resistance: Larvae that consume plant
tissue containing Bt protein will likely die. But Bt
for corn rootworm is not high dose as it is for European corn borer, and some of the larvae will survive.
There are some isolated fields in Iowa with confirmed
resistance to the Cry3Bb1 protein by western corn
rootworm.
Post-emergent insecticides: Post-emergent insecticide applications must be timed correctly to enhance
effectiveness and prevent root damage from larvae.
Corn rootworm larvae rescue treatments should be
made before 50 percent egg hatch, but are not very
practical or effective, as the corn is too tall for the
product to sufficiently penetrate the soil and reach
larvae. Post-emergent insecticides after June will not
be as effective because most root injury will have
already occurred. About 50 percent of egg hatch
occurs between 684 and 767 DD (base 52°F, soil).
Foliar insecticides: Control of adult western and
northern corn rootworms is usually not necessary, but
a foliar application can be considered to reduce poor
pollination due to clipped silks. Treatment may be
beneficial if 50 percent or less of plants have been
pollinated and there are five or more adults for each
plant. Southern corn rootworm adults rarely cause
major leaf or silk damage; therefore control measures
are usually not necessary.

An interactive node-injury scale for rootworm larvae
damage to roots can be found online by accessing
www.fieldcropinsects.info.
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Cutworms
Cutworms that cause damage to field crops include black
cutworm (Agrotis ipsilon), bronzed cutworm (Nephelodes
minians), dingy cutworm (Feltia jaculifera), glassy cutworm (Apamea devastator) and sandhill cutworm (Euxoa
detersa). There are several other cutworm species possible in Iowa (e.g., variegated and claybacked cutworm),
Black cutworm
however they are not common.
In soybean, cutworms are an infrequent pest. See page
56 for information on western bean cutworm.
Description
Black cutworm. Black cutworm larvae are up to 1 3/4
inches long and light gray to black with granular-appearing skin and four pairs of fleshy prolegs on the abdomen.
Black cutworms are best identified by the dark tubercles
found along the middle of the back. On each body segment, the pair of tubercles closest to the head is about
one third to one half the size of the pair nearest to the
abdomen. Black cutworm larvae can be confused with
crane fly larvae (Tipulidae family), which are gray or
Black cutworm moth
brown and “tube-shaped,” lacking both true legs and
prolegs.
Bronzed cutworm. Larvae have seven stripes, four
brown and three yellow, running the length of the body.
The general body color is dark brown with a bronze
sheen.
Dingy cutworm. Larvae are up to 1 3⁄4 inches long. Like
the black cutworm, identification is based on the size
of the tubercles along the middle of the back. On dingy
cutworm, however, the paired tubercles on each body
segment are approximately the same size.
Glassy cutworm. The head and neck region are reddishbrown. The body lacks any definite color and is semitransparent or glassy in appearance. Internal organs can
be seen through the skin on small larvae.

Bronzed cutworm

Sandhill cutworm. This cutworm is light tan, semi-translucent and has several pale stripes running longitudinally
along the abdomen.
Life cycle
Black cutworm moths migrate on winds from southern
states in early spring, then mate and lay eggs. Around
1,300 eggs are laid by a single mated female. Eggs are
laid in crop stubble, low spots in the field and in weedy

Dingy cutworm
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areas. There are several generations in Iowa, but
typically the first generation is most important. Other
cutworms mentioned overwinter either as larvae or
eggs, depending on the species; and have one generation per year.

Glassy cutworm

Damage
Black cutworm. Young larvae, less than 3/4 inch long,
feed on leaf tissue. Sometimes feeding creates a
windowpane effect as new leaves unroll. Older larvae,
more than 3/4 inch long, can cut seedlings. Cutting can
occur beneath the soil surface when field conditions
are dry and soil around plants is loose. However, when
fields are wet and the soil is tight around plants, cutting
will take place aboveground. Cutting seldom occurs
after plants reach V5. Larvae can also damage larger
corn if they drill into stalks. Economic damage in corn
is more common when weedy hosts are killed around
corn planting.
Bronzed cutworm. Larvae feed on corn seedlings,
eating irregularly-shaped holes in the leaves and
cutting plants.

Sandhill cutworm

Dingy cutworm. Dingy cutworms commonly eat corn
leaves on young plants. Larvae eat small holes in
leaves or along the leaf edges but rarely cut the stem.
Leaf injury is similar to that caused by black cutworms
and injury is usually not economically important.
Glassy cutworm. Glassy cutworms feed on seedling
corn plants and the damage is similar to that caused
by other cutworm species. Stand reduction is more
frequent in corn planted in fields that were previously
grass pasture.
Sandhill cutworm. Sandhill cutworms damage corn
leaves and cut plants, just like black cutworm. However, this cutworm only occurs in areas of very sandy
soil, such as sandbars close to rivers or windblown
dunes. Because of the sandy soil conditions where it
occurs, most of the cutting will take place below the
soil surface. Injury appears first as wilted leaves and
then as dead plants.
In soybean, cutworms may cut plants early in the season. Leaf and stem feeding by young larvae may occur
and cotyledons can be cut off by more mature larvae.

Typical cutworm damage to young corn
Field Crop Insects											
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Scouting
Black cutworm. Certain corn fields may be at a higher
risk for black cutworm damage than others, including
poorly drained and low lying fields; those next to areas
of natural vegetation; and those that are weedy or have
reduced tillage. Black cutworm may be more troublesome in fields where corn is planted late as plants are
smaller and more vulnerable to damage. Also, if high
numbers of larvae exist in a corn field, they may cause
problems despite the use of Bt hybrids.
Larvae start cutting at 300 DD (base 51°F) after eggs
are laid. The best time to scout is from mid to late May
until corn reaches V5. Fields should be scouted for
larvae weekly until the corn reaches V5 by examining
50 plants in five areas of each field. Look for missing
plants and those with wilting, leaf discoloration and
damage, and those that are missing. Note areas with
suspected damage and return later to assess further
damage. Larvae may hide adjacent to cut plants in the
soil and under crop residue. Larvae feed at night or
during cloudy days but hide in the soil during bright
daylight.
Bronzed cutworm. The best time to scout corn is from
VE through V4. Look for plants with leaf feeding or
that are cut. They can be common in fields following
a pasture or sod field. This cutworm feeds mainly on
grasses and should not be present in continuous corn
or soybean rotated fields.
Dingy cutworm. The best time to scout is as early
planted corn emerges. Look for injured plants,
especially in weedy or low lying, damp areas. Larvae
may hide adjacent to injured plants in the soil. It is not
uncommon to find dingy cutworms during planting in
late April.
Glassy cutworm. The best time to scout corn is from
VE through V4. Scout fields that are planted following
grass pasture or Conservation Reserve Program. Look
for plants with leaf feeding or that are cut. Dig damaged plants and look through soil for larvae. Glassy
cutworm larvae spend most of their lives below the
surface of the soil.
Sandhill cutworm. The best time to scout is as corn
plants emerge. If plants are missing or plants have
holes in the leaves, carefully look for larvae in the soil.
They are only a problem in very sandy fields.

Cutworms may begin feeding on winter annual weeds
and move to soybean when weeds are removed. Look
for missing, discolored and wilted plants, as well as
plants with leaf feeding. Larvae may hide in soil near
damaged plants.
Management
Insecticides: If black cutworm larvae found in corn
are smaller than 3/4 inch, then a threshold of 2 to 3
percent wilted or cut plants indicates an insecticide
application is warranted. If larvae are longer than 3/4
inch, the threshold increases to 5 percent cut plants.
Remember to take into consideration the plant population in a particular field and adjust threshold numbers
accordingly. However, with corn price and input
fluctuations, a dynamic threshold may be more useful.
A spreadsheet with the calculations built in can be
downloaded and used to aid management decisions
regarding black cutworm. See www.fieldcropinsects.
info to access the spreadsheet.
Preventative black cutworm insecticide treatments applied as a tank-mix with herbicides may not be profitable. Black cutworm is a sporadic pest and therefore
every field should be scouted to determine the presence of the insect prior to spraying insecticides.
Thresholds for other cutworms have not been established because they are rare pests.
In soybean, consider treatment if larvae are less than 1
inch long and defoliation is at or will reach 40 percent
before R1. Spot treatments may be sufficient if damage
is limited to field edges.
Weed control: Weedy fields may be favored by cutworm females for egg laying.
Tillage: Residue on the soil surface may be attractive
to egg-laying black cutworm females. No-till soybean
stubble is a preferred egg laying site whereas corn
stubble is not.
Host plant resistance: Transgenic Bt corn Vip3A and
Cry1F exhibit activity against black cutworm. If high
numbers of larvae are present, problems can occur
despite the use of Bt. Corn with Vip3A also has
activity against dingy cutworm.
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Dectes stem borer
Dectes stem borer (Dectes texanus) is also known as
soybean stem borer. This insect occasionally feeds
on soybean and causes lodging. However, wild and
cultivated sunflower plants and other weed species are
preferred hosts.
Description
Larvae are white with an orange-red head and have
an “accordion-like” appearance. Fully grown larvae
can be up to 1/2 inch long and are found within soybean stems. Adult beetles are about 3/8 inch long, gray
and have very long, dark antennae.

Dectes stem borer larva in stem

Life cycle
Dectes stem borer larvae overwinter inside plant
stems. Adults emerge from plants throughout late
June and September. Adult females deposit their
eggs on soybean petioles, and after eggs hatch larvae
quickly migrate to the base of stems. Larvae feed
on the outer stem and then bore into the main stem
to continue feeding. Fully grown larvae overwinter
inside the base of the plants a couple of inches above
soil level. One generation occurs each year.
Damage
The main damage is lodging and snapping of mature
soybean plants. Larvae girdle the plant from inside
mature stems within a few inches from the soil surface. This damage may lead to plants breaking during
high winds or heavy rains.

Dectes stem borer adult

Scouting
Dectes stem borer is a rare pest in Iowa. The best
time to scout for adults is July through August. Use a
sweep net to gather adult beetles and check for
tunneling and larvae in lodged plants. Damage is
more common along border rows.
Management
Tillage: Tillage may reduce overwintering of Dectes
stem borer larvae.
Weed control: Weed control along fencerows may
reduce alternate hosts such as cocklebur, giant
ragweed and wild sunflower.
Harvest: Timely harvest of infested fields before
lodging occurs can reduce yield loss.
Dectes stem borer stem girdling
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European corn borer
Economic damage to corn from European corn borer
larvae (Ostrinia nubilalis) is not common because of
the high adoption rate of Bt corn. However, damage is
still possible in non-Bt corn such as refuge fields.
Description
Young European corn borer larvae are translucent
white with a dark head. Older larvae are dirty white
with darker, halo-shaped spots along the thorax and
abdomen. They have three pairs of thoracic legs and
four pairs of abdominal prolegs. This is the most
common white caterpillar with a dark head in Iowa
corn. Adult moths are 1 inch long. The wings are
either brown (males) or pale yellow-brown (females)
and have wavy lines.
Life cycle
Mature, fifth instars overwinter in cornstalks, corn
ears and plant residue. In the spring, larvae become
resting pupae for seven to 10 days before emerging as
adults. Moths emerge in the springtime and lay eggs
on the undersides of corn leaves. Eggs hatch in five
to seven days and first instars begin feeding on the
leaves. First generation adults congregate and mate in
grassy areas along corn field edges. There are two, or
rarely three, generations annually in Iowa.
Damage
Larvae can feed on any aboveground portion of corn
plants. Before tasseling, young larvae feed deep
inside the whorl on newly-developing leaves and
cause a “shot hole” effect. They can also tunnel inside
leaf midribs. Older larvae tunnel into lower stems.
Later in the summer, second generation larvae tunnel
into stalks, ears or ear shanks. Larval tunneling can
interfere with nutrient uptake, and can reduce grain
weight, kernel number and yield. European corn
borer also occasionally attacks soybean by boring
into stems.
Scouting
First-generation egg masses are laid during June
while second-generation egg masses are laid in late
July and August. Although all refuge fields should be
scouted every year for European corn borer, mated
females are often first attracted to and lay eggs in
the tallest corn fields. Sample plants at least 100 feet
from the field edge. Look for larval feeding, also
known as “shot holes,” in the leaves. If larval damage

European corn borer larva

European corn borer adult male (left) and female

European corn borer pupae in stalks

European corn borer “shot hole” damage
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is evident, pull whorls from five plants at five locations throughout the field. Whorls should be selected
at random. Unwrap the whorl leaves and count the
number of live larvae. Do not pull whorls only from
plants with shot-holed leaves because this approach
overestimates the European corn borer population.
If most larvae are less than 1/4 inch long, wait three
to five days to see if natural control reduces populations and for additional eggs to hatch. If the economic
threshold is not reached after sampling but considerable small larvae are found within the whorls,
resample that field in three to five days. Discontinue
scouting when large larvae are tunneling into stalks
and small larvae are no longer found in whorls.
Management
Host plant resistance: Currently, there are several
proteins expressing Bt for European corn borer
available in many corn hybrids. Bt for European
corn borer is considered high dose, and those larvae
that consume plant tissue containing the protein will
likely die.

European corn borer frass and damage

Maturity group: Shorter season hybrids that flower
prior to peak moth flight will have fewer larvae than
corn that flowers during peak flight.
Foliar insecticides: If corn is infested with larvae,
insecticides are most effective at controlling first generation populations. The treatment threshold is highly
dynamic, depending on expected production costs
and larval density. See www.fieldcropinsects.info
to access the threshold calculator. Be sure to spray
before most larvae reach 11/16 inch long; at this stage
they tunnel into the stalk and cannot be controlled
with insecticides.
Natural enemies and weather events: There are
many natural enemies (see pages 60-66) that regulate
larval populations, and rainstorms, high winds and
high temperatures provide natural control.

European corn borer midrib tunneling and “shot
holes”
Field Crop Insects 									
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Garden fleahopper
Garden fleahopper (Halticus bractatus) feeds on many
host plants besides soybean such as alfalfa, corn, barley,
beans, clovers, wheat, oats and others. In soybean, the
garden fleahopper is uncommon, with the majority of
observations in western Iowa on plants near alfalfa.
Description
Adults are shiny black, about 1/16 inch long and resemble the corn flea beetle (see page 21) because of
their similar size and movement. The antennae and
hind legs are longer than the body and wings have
many tiny, white specks. Females have either long
or short wings; males always have long wings. The
short-winged garden fleahopper is swollen and broad
and may resemble an aphid or a small cricket. Nymphs
are green. Garden fleahoppers are easily disturbed and
jump away.

Garden fleahopper adult with long wings

Life cycle
Garden fleahoppers overwinter as either eggs or
adults. Eggs are laid inside punctures from feeding
during spring. After hatching, there are five instars
before reaching adulthood. Three generations occur
annually.
Damage
Garden fleahopper adults and nymphs injure soybean
plants by sucking sap from leaves and stems. The
feeding causes small, pale spots on the leaves, which
may be confused with spider mite injury (see page 55).
Heavy infestations will cause leaves to turn brown and
curl along the margins. Even with large populations,
plant death is unlikely and plants may recover with
sufficient water.

Garden fleahopper adult with short wings

Scouting
The best time to scout for garden fleahopper is from
VE through V5. Problems are more likely in border
rows located next to alfalfa fields which had a late first
cutting. Plant damage has been observed in mid July.
Management
Economic injury from garden fleahopper is not known
to occur in Iowa.

Garden fleahopper damage
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Grasshoppers
There are several species of grasshoppers that will cause
damage in soybean and corn, but the differential
(Melanoplus differentialis) and redlegged
(M. femurrubrum) are most common.
Description
Differential grasshoppers are nearly 2 inches long
as adults, and dark yellow or olive green. The upper
hind legs have black chevrons (v-shaped markings).
Redlegged grasshopper adults are 11/4 inches long,
have yellow-green bodies and have bright red on the
lower hind legs. Nymphs and adults appear similar
except nymphs do not have fully developed wings.

Differential grasshopper adult on soybean

Life cycle
Overwintering as eggs, grasshoppers emerge in May
and June as wingless nymphs. Nymphs go through
several instars before reaching adulthood. In general,
nymphs and adults are active when temperatures are
above 68°F. At the end of summer or the beginning of
fall, mated females lay eggs in the soil with a secretion
that will harden and protect the eggs. Most species of
grasshopper have one generation per year.
Damage
In corn, nymphs may consume seedling plants. Adults
consume all leaf tissue except the midrib and may
chew into the husk and feed on developing kernels.

Redlegged grasshopper adult

In soybean, young grasshopper nymphs eat irregularshaped holes in tender leaf tissue and may consume
the entire seedling. Older nymphs and adults can
consume all leaf tissue except the tougher veins.
Grasshoppers chew through green soybean pods
(which bean leaf beetles will not do) and destroy
the seeds.
Scouting
The best time to scout corn is from July to September
and soybean from July through August. Grasshopper
damage is more likely in weedy fields and border
rows next to grassy or weedy areas. Damage is
usually worse during a warm and dry summer.
Outbreaks are more likely after two or more years
of dry weather. There are several naturally occurring
grasshopper pathogens, so look for dead or dying
adults. Estimating a mobile insect like grasshoppers is
difficult, so defoliation is generally used. Sweep nets
can be used to collect adults and nymphs.

Redlegged grasshopper adult and pod damage
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Management
Tillage: Female grasshoppers prefer to lay eggs in
undisturbed soil. To discourage adults from laying eggs
in a field, fields that are fallow or small grain stubble
can be tilled prior to egg laying. If tillage is considered,
there are other factors to take into account besides
insect management.
Weed control: Reducing grasses and other weeds
within and around fields will discourage adults from
feeding and mating in that area.
Foliar insecticides: In corn, apply insecticides to infested areas, which usually start at field edges. If grasshoppers are present, treatment should be considered if
silks are being clipped, ear tips are being damaged or
if a considerable amount of foliage is being consumed
above the ear leaf.
Use spot applications in soybean. The economic thresholds are based on insect counts (eight or more adults or
nymphs per square yard near field borders) or defoliation (30 percent before R1 and 20 percent after R1).
Grasshopper damage to soybean

Grasshopper damage to corn
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Green cloverworm
In Iowa soybean, green cloverworm (Hypena scabra)
is an occasional pest. Major outbreaks of this pest were
last observed in the 1970s, but noticeable populations
were detected in 2010.
Description
Green cloverworm larvae are slender caterpillars,
about 1/16 to 11/4 inches long and pale green with six
white stripes running the length of the body. They
have three pairs of thoracic legs and three pairs of abdominal prolegs. Larvae often wiggle violently when
handled. Adult moths are brown with dark wavy lines
on the forewings, and sit in a triangle shape at rest.
Life cycle
Green cloverworm adults migrate from southern
states into Iowa annually. It takes four days for eggs
to hatch and feeding by larvae lasts 17 to 23 days.
There are six instars before adulthood and two
generations annually.
Damage
Larvae feed on soybean leaves, consuming the soft
tissue and leaving the leaf veins. Defoliation can
reduce yields if the population is large, but this is not
a common occurrence.
Scouting
The best time to scout is from V5 through R5; outbreaks normally occur from mid July through mid
August. Instead of using a drop cloth or sweep net,
estimate the percent defoliation throughout the field.
A naturally occurring fungus keeps this pest from
reaching damaging numbers in most seasons.

Green cloverworm

Green cloverworm larvae move like inch worms

Green cloverworm adults

Management
Foliar insecticides: If soybean defoliation from
green cloverworm is 30 percent before R1 and 20
percent after R1, management is recommended. The
sum damage from green cloverworm and other
defoliators should be considered.

Green cloverworm damage
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Hop vine borer
Hop vine borer (Hydraecia immanis) caterpillars can
cause stand loss in corn, particularly in northeastern
Iowa. These caterpillars attack corn from underground
and hollow out the base of the stalk, and should not be
confused with cutworm (see page 26) or stalk borer
damage (see page 49).
Description
Larvae are dirty white with dark brown to purple
square patches along the back. Each patch has two
black tubercles. The head is solid orange and there
are three pairs of thoracic legs and four pairs of
abdominal prolegs. Mature larvae are 1 3/4 inches long.
Adult hop vine borer moths are brown and have a
wing span of 11/2 to 2 inches.

Hop vine borer larva

Life cycle
Overwintering eggs hatch in late April and early
May. Young hop vine borer larvae tunnel into grass
stems similar to stalk borer. As larvae develop
through six to seven stages, they grow too big for
grass stems and move to corn and larger weeds.
Mature larvae drop to the soil to pupate and emerge
as adults during August. There is one generation
per year.
Damage
Hop vine borers are stem tunneling caterpillars that
kill young corn plants. Larvae attack below the soil
surface, and move up the corn stalk to hollow out the
base of the stalk. This injury is unique and should
not be confused with black cutworm (see page 26),
which cuts plants, or stalk borer (see page 49), which
tunnels into the stalk through the whorl or bores into
stalks above the soil. Aboveground injury to corn
is detectable as wilting or death of central whorl
leaves. Plants damaged before V8 often die; after
V8, plants become stunted with wilted whorls.
Scouting
The best time to scout for hop vine borer larvae is
from VE through V10. Damage is most common in
border rows next to grassy areas. Look for wilted
plants and plants with newly emerged central leaves
that are dying. Dig up injured plants to find larvae
that have burrowed into the stalk below ground.

Hop vine borer damage

Management
Crop rotation: Persistent infestations in corn can be
managed with crop rotation.
Weed control: Persistant infestations within corn
fields can be managed with grass weed control.
Insecticides: Larvae can be controlled with insecticides as they are migrating to corn. A pyrethroid
insecticide border treatment along grassy edges
at VE (or within seven days) is recommended if
repeated infestations are noted. Larvae cannot be
controlled once tunneled into corn stalks.
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Imported longhorned
weevil
Imported longhorned weevil (Calomycterus setarius)
is more common in southern and western Iowa. Like
many weevils, the imported longhorned weevil is
unable to fly.
Description
Adults are small beetles, about 1/8 inch long, with a
broad snout, wide neck and forewings lined with rows
of short, stiff hairs. Adults are mottled gray with antennae half the length of the body, elbowed and located on
the snout. Larvae are white, legless grubs that feed on
a wide range of roots, including grasses.

Imported longhorned weevil adult

Life cycle
Imported longhorned weevils are all females and
reproduce without males. Adults deposit eggs in soil
which hatch in eight to 12 days. Larvae then feed on
roots of clover, alfalfa, several grasses and other plants.
The pupal life stage occurs in soil and adults emerge in
mid June. There is one generation per year.
Damage
Imported longhorned weevil damages plants by
consuming leaf tissue. Feeding results in a ragged leaf
with a scalloped edge; severe defoliation can also
occur, but is confined to field edges.
Scouting
The best time to scout is from V5 through R2. Damage
most often occurs on small plants located at field edges
near bromegrass.

Imported longhorned weevil damage to leaves

Management
Imported longhorned weevil is rarely an economic pest
of soybean.

Imported longhorned weevil damage to leaves
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Japanese beetle
Although Japanese beetles (Popillia japonica) have
been reported in Iowa since 1994, plant damage has
been erratic. They are closely related to true white grubs
(see page 54).
Description
Adults are 1/2 inch long and oval with a metallic green
head, copper forewings and six white tufts of hair
along each side of the abdomen. Larvae are white
grubs with a brown head and three pairs of thoracic
legs. Larvae are 1 inch long when fully developed,
and always curl into a “C”-shape.

Japanese beetles feeding on soybean

Life cycle
Adults emerge from the soil in late June and move
to a wide variety of plants, including field crops to
feed and mate. Mated females move back to grass in
August and September to lay egg masses in soil. Eggs
hatch into small, white grubs that feed on plant roots
(including soybean and corn) until late September
when temperatures cool. Almost fully-grown grubs
burrow deeper in the soil and are inactive all winter.
In early spring, grubs become active and feed until
pupation. Adults emerge from soil after development
is complete. There is one generation per year.
Damage
Adults clip corn silks and can interfere with pollination. Although less common, adults defoliate corn
leaves between veins. Adults skeletonize soybean
and can cause severe defoliation. Larvae feed on root
hairs of soybean and corn. Root feeding is not usually
economically damaging in soybean, but can negatively affect growth, cause nutrient deficiency and reduce
stand in corn.
Scouting
Japanese beetles are highly aggregated and usually
found in feeding and mating clusters. Sample throughout the field to get an accurate estimation of density
or defoliation, not just in border rows. In corn, look at
five plants in five locations for each field weekly from
VT through complete silking. Estimate the number of
beetles per plant, and length and maturity of silks. In
soybean, estimate defoliation. Scout from R1 to R6.

Japanese beetles feeding on corn silks

Management
Foliar insecticides: Foliar insecticide treatments
may be warranted in corn if 1) there are three or more
beetles per ear, 2) silks have been clipped to less than
1
/2 inch and 3) pollination is less than 50 percent complete. Thresholds in soybean are based on defoliation:
30 percent before R1 and 20 percent after R1. Spot
applications may be used.
Do not expect season-long control from a foliar
insecticide. Adults are highly mobile and move
frequently in summer. Beetles present during the
application will be killed, but beetles migrating into
sprayed fields may not be controlled. If soybean
defoliation continues, additional applications may be
necessary to protect the seed-filling stage. After corn
pollination is complete, Japanese beetles may not be
economically important.
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Leafrollers
Two species of leafrollers, spotted fireworm (Choristoneura parallela) and Xenotemna pallorana, have been
found in corn and occasionally in soybean.
Description
Spotted fireworm caterpillars are olive green with 10
white spots on each segment. Fully developed larvae
have a brown head and are 1 inch long. Xenotemna
pallorana caterpillars are light green and lack spots or
stripes; fully developed larvae are 1 inch long. Both
leafrollers have three pairs of thoracic legs and four
pairs of fleshy prolegs.

Spotted fireworm

Damage
Leafroller larvae feed on leaves of young corn plants.
They pull several leaves together, tie them with silk
and then feed inside the rolled leaves. Feeding in the
whorl does not reach the growing point.
Scouting
Look for uneven, ragged holes in young corn leaves.
Caterpillars often tie themselves in leaves, and
webbing may be apparent. Injury from leafrollers
is not common, but when it does occur, it is usually
most abundant near grassy field margins.

Spotted fireworm on corn

Management
Leafrollers are not likely to cause economic damage
in Iowa.

Leafrollers create webbing to hold leaves together
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Potato leafhopper
Potato leafhoppers (Empoasca fabae) may feed in more
than 100 plant species, including soybean. They prefer
and cause more damage in clover and alfalfa.
Description
Adults are approximately 1/8 inch long, generally
yellow to light green and have a wedge-shaped
appearance. Nymphs are smaller than adults and their
color may be more yellow or pale green. Nymphs may
be confused with soybean aphid (see page 45).

Potato leafhopper nymph

Life cycle
Potato leafhoppers migrate from Gulf states because
they cannot overwinter in the Midwest. Adults are
carried by winds and may be seen in midwestern states
by mid or late May. Adult females live for about a
month and deposit two to three eggs per day on
soybean stems and leaves. Eggs hatch and nymphs
feed on leaves until they reach maturity. Potato
leafhoppers may complete their life cycle in about
a month and up to four generations per year may be
observed in the Midwest.
Damage
Leafhopper adults and nymphs feed by sucking sap
from leaves and stems. During feeding, leafhoppers
injure soybean plants by injecting toxic saliva into the
plant. Leaves turn yellow and appear burned, or sometimes they crinkle and deform. Leaf tips are generally
discolored first, which is known as “hopperburn” in
soybean and other legumes. These symptoms can be
confused with drought or herbicide damage. Severe
leafhopper damage may result in poor growth or
stunted plants. Stressed plants may be heavily infested
and symptoms may worsen under drought conditions.
Young soybean plants without well developed
pubescence are more susceptible to injury when large
numbers of potato leafhoppers migrate into a field
early from other crops. This is especially the case if
the migration occurs later in May or early June and
numbers of potato leafhoppers have built up on other
crops (i.e., recently cut alfalfa if timing is correct).
Scouting
During V1 through V4, leafhoppers may be directly
counted on leaf undersides. After V4, continue to look
at whole plants for feeding symptoms and increasing
leafhopper populations. A sweep net may be used as a

Potato leafhopper nymph (left) and adult

Potato leafhopper damage

first detection sampling tool. Nymphs and adults are
easily disturbed and will attempt to hop or fly away.
Management
Foliar insecticides: Under normal growing conditions, soybean will recover and yield is rarely affected. A foliar insecticide may be warranted if symptoms
are present and populations exceed 13 leafhoppers
per plant, including adults and nymphs.
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Seedcorn beetle and
slender seedcorn beetle
Seedcorn beetle (Stenolophus lecontei) and slender
seedcorn beetle (Clivinia impressifrons) primarily feed
on insect pests in soil and rarely attack corn seed.
Description
Beetles are approximately 1/4 inch long. The seedcorn
beetle is yellowish-brown with a darker area along
the middle of the back; the slender seedcorn beetle is
reddish-brown and shiny.
Life cycle
The beetles most likely overwinter as adults because
they can be found very early in the spring.

Seedcorn beetle

Damage
Seedcorn beetles attack the germ of a seed or may
feed on the emerging mesocotyl. Seed feeding can
cause poor or no emergence; stunting can result from
mesocotyl feeding.
Scouting
Beetles are occasionally found in the same conditions
and in the same fields that are infested with seedcorn
maggots (see page 42) or wireworms (see page 58).
Management
No rescue treatments are available. Consider a
labeled soil applied insecticide and/or insecticide seed
treatment if choosing to replant prior to June.

Slender seedcorn beetle

Field Crop Insects 									

41

Soybean and Corn Insect Pests

Seedcorn maggot
The seedcorn maggot (Delia platura) is a pest that
attacks soybean and corn seed as it germinates. This can
result in poor emergence or seed death.
Description
Maggots are up to 1/4 inch long, legless and white.
The head is tapered while the end of the abdomen is
wider and displays two darkly colored spots. Larvae
may be found with the seed or dark, reddish-brown
cocoons may be in the soil nearby. The gray adult
flies look similar to houseflies, though only approximately half as large.
Life cycle
Pupae overwinter in soil and in late April to early
May, adult flies emerge, mate and lay eggs. Eggs are
laid in soil with organic matter that is decaying, such
as incorporated green vegetation or animal manure.
Alone, soybean and corn seeds germinating in the
field are not attractive enough for egg laying. Eggs
hatch and maggots begin feeding, lasting for two to
three weeks. After the pupal life stage, a new generation of adults emerges from late May to mid June and
the cycle is repeated. There are multiple generations
each year.
Damage
Maggots hollow out seed, potentially damaging or
destroying the embryo. Plant development may be
delayed or plants may die as a result. Field crop
injury is favored when germination is delayed by
cool, wet soil conditions and when clover or alfalfa,
or other green organic matter, or manure, are tilled
during spring. Fields with corn residue tilled under
have minimal risk of seedcorn maggot injury.
Scouting
The best time to scout is from planting to VE; check
areas with poor stand for seed feeding by digging up
seed. Potential for injury is minimal in no-till fields or
where old crop residue is buried. Fields with manure
applied in the winter and spring, spring incorporated
green vegetation or cool, wet soil are at high risk.

Seedcorn maggot damage to corn

Damaged soybean seed containing a seedcorn
maggot

Management
No rescue treatments are available.
Tillage: No-till fields are less attractive to egg-laying
females and are at less risk of feeding injury.
Planting date: Planting can be delayed to minimize
injury in high risk fields.
Seed treatments: Use insecticide seed treatments
when planting early into manured or freshly tilled
weedy areas.
Replanting: Replanting may be an option if substantial stand loss has occurred.
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Slugs
Slugs (Gastropoda class) are not insects; rather, they
are a gastropod pest of soybean and corn.
Description
Slugs are similar to snails but lack shells and have a
“foot” that produces a slimy trail.
Life cycle
Generally, slugs overwinter as eggs, but mild winters
permit adults to overwinter as well. For most species,
only one generation occurs per year. Slugs can live 12
to 15 months.
Damage
Slugs strip young corn leaves by eating the softer leaf
tissue, leaving only the veins. Signs of damage are
holes and/or streaks on corn leaves. In soybean, the
hypocotyl and cotyledons can be damaged; unifoliate
leaves attacked before expansion can appear ragged.
Planted seeds of field crops can also be attacked. In
Iowa, slugs are an infrequent pest.

fields can also be favorable for slugs. These pests
are mainly night feeders, but also feed during early
morning when it is cooler and during days of heavy
overcast and misting conditions.
Management
Slugs are not controlled by insecticides.
Tillage: Cultivation may kill slugs; however, it might
not be enough to end a slug problem. Slug populations can be reduced by conventional or reduced
tillage practices. However, if tillage is considered,
be careful to minimize soil erosion and maintain soil
quality.
Planting date: Planting early, before slug eggs have
hatched or the heaviest feeding occurs, may possibly
allow plants to outgrow slug feeding injury.
Slug baits: Metaldehyde slug baits may be expensive; however, spot treatments may be beneficial. For
best results, apply bait when slug activity is highest.

Scouting
The best time to scout soybean and corn is from VE
through V4. Slugs are more likely to cause damage
in northeastern Iowa, most often in no-till fields with
heavy residue or in fields that follow alfalfa. Weedy

Slug on corn

Slug and feeding damage to corn

Slug damage to soybean
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Sod webworms
Besides corn, sod webworms (Crambus spp.) can
damage lawns and other areas of sod.
Description
Larvae are dark brown to black with a dark head
and numerous shiny tubercles along the body. Adult
moths have a “snout” and are white to brownish-gray;
they are 1/2 to 3/4 inch long.
Life cycle
Sod webworms overwinter as small larvae. Feeding
begins in April and by the beginning of June, development is complete. Larvae pupate and adults emerge
by mid June; eggs are dropped in grassy places and
hatch in approximately one week. There are one to
three generations per year.

Damage
Sod webworm damage is similar to that caused by
cutworms (see page 26). Plants are cut off at or just
below the soil surface and holes are chewed in leaves.
Larvae create webbed tunnels near the base of the
plant and down into the soil. Sod webworm economic
damage is infrequent.
Scouting
Focus scouting in corn fields the year following sod
or very grassy fields. Damage occurs in May and
early June.
Management
Management recommendations have not been developed but if fields were previously in sod or pasture,
another crop besides corn can be considered.

Sod webworm

Sod webworm and a damaged corn leaf
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Soybean aphid
Since 2000, soybean aphid (Aphis glycines) has become
the primary insect pest of Iowa soybean. If left untreated, significant injury and economic loss can occur.
Description
Wingless adults are 1/16 inch long and are a typical
pear-shaped aphid. The body is bright yellow-green
with dark eyes and black cornicles at the end of the
abdomen. They have pale legs, antennae and cauda
(small appendage on the tip of the abdomen). Winged
aphids have a dark head and thorax, and two pairs
of clear wings that extend well past the end of
the abdomen.
Life cycle
Soybean aphid alternates between a winter and
summer host. In the fall, eggs are laid on buckthorn
(Rhamnus spp.) to overwinter. Egg hatch is synchronized with buckthorn bud burst in the spring. A few
wingless generations are produced before winged
adults are formed. Spring migrants move to emerging
soybean during May and June. There can be 15 to 18
generations on soybean depending on temperature
and moisture. During the summer, there is a mixture
of wingless and winged adults formed. Aphid crowding, plant quality and the presence of natural enemies
may prompt winged aphids to be formed. Long
distance migration can occur because the aphids
move with jet streams. As soybean matures and day
length decreases, winged soybean aphids move back
to buckthorn to mate and deposit eggs.

Wingless soybean aphid

cornicle

Winged soybean aphid

Damage
As with all aphids, the soybean aphid has a piercingsucking stylet mouthpart. Nymphs and adults feed
on plant sap in the phloem of all aboveground plant
parts. Heavily infested plants may be discolored
or wilted. Prolonged aphid feeding results in large
amounts of cast skins and excreted honeydew on all
aboveground plant parts. Honeydew is shiny and
sugar rich, and can promote sooty mold growth.
Severe aphid infestations can cause flowers and small
pods to abort. The combination of aphids removing
plant nutrients and mold-covered leaves can result in
yield reduction of up to 40 percent.
Soybean aphid on new growth
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Scouting
Regular scouting for soybean aphid in July and August
is recommended, even if using an insecticide seed
treatment or a resistant variety. Soybean aphid prefers
the newest soybean foliage (e.g., expanding trifoliates),
and therefore generally likes to colonize late planted
soybean. Ants and lady beetles are good indicators of
developing aphid colonies. Scouting every seven to 10
days is ideal to monitor naturally fluctuating populations. Count aphids on 40 plants for every 50 acres of
soybean, and be sure to look at different areas of the
field. Particular attention should be made to fields during R1 through R5. Look for bloated or fuzzy-looking
aphids. They may be infected with a fungal pathogen
that wipes out a colony in a few days.
Management
Foliar insecticides: Use whole plant counts to determine the number of aphids per plant, and consider using a foliar insecticide when aphids exceed the threshold: 250 aphids per plant with increasing populations
from R1 through mid seed set (R5.5). Alternatively, use
Speed Scouting, a binomial sequential sampling plan,
to make treatment decisions. Treat within seven days
to fully protect yield. Be sure to use sufficient volume
and pressure to make contact with aphids feeding in the
lower canopy and on the undersides of leaves.
Host plant resistance: Aphid-resistant soybeans slow
the growth and reproductive potential of soybean
aphid. Host plant resistant-fields will not be aphid free,
and should be scouted and treated if the threshold is
exceeded.

Aphid colony with both winged and wingless aphids

Sooty mold on soybean leaf (bottom)

Seed treatments: Insecticide seed treatments can
manage aphids early in the season, but are not effective during reproductive growth stages of soybean.
Visit www.fieldcropinsects.info to access more information on soybean aphid, including details about
Speed Scouting.

Soybean aphid look-alikes
The following insects may be confused with soybean
aphid. Only aphids have a pair of cornicles at the end
of the abdomen.

Lygus bug nymph

Pirate bug nymph
(right)

Potato leafhopper
nymph (left)

Thrips

Whiteflies

Mealybugs
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Soybean leaf miner
Soybean leaf miner (Odontota horni) is the most common of three leaf miner species found on soybean.
Description
Larvae are approximately 1/4 inch long, tan and have
dark colored heads. Adult beetles are about 1/4 inch
long and have red forewings with a dark stripe down
the middle.
Life cycle
It is believed that soybean leaf miner adults are the
overwintering stage. Adult mated females lay eggs in
soybean and when eggs hatch, larvae tunnel into and
feed inside soybean leaves. There are three instars
before pupation. Adult beetles exit the mines after the
pupal life stage and feed on leaves.

Soybean leaf miner adult

Damage
Larvae feed within leaves, creating brown, blisterlike “mines” inside leaves. Adults feed on leaves,
causing irregular holes or removing all tissue except
the veins. Plants will most likely recover from adult
beetle feeding; however, adults can transmit bean pod
mottle virus (see page 15).
Scouting
The best time to scout is from VE through R1, though
this insect is rarely an economic pest of soybean. Leaf
damage is most likely along field edges.
Management
Insecticides are not recommended because foliar
products will not affect larvae feeding between the
leaves. Defoliation from soybean leaf miner adults
probably does not justify an insecticide application.

Soybean leaf miner damage
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Soybean looper
Soybean looper (Chrysodeix includens) is rare in Iowa
soybean. Larvae typically move in a looping or “inch
worm” motion.
Description
Larvae have three pairs of thoracic legs and two pairs
of fleshy prolegs on the abdomen. They are light to
dark green with white stripes. Larvae can be approximately 13/8 inches long when development is complete. The end of the abdomen is often thicker than
the head.

Soybean looper larva

Life cycle
Soybean looper does not overwinter in Iowa. During
spring and summer, weather systems carry moths to
the north. Females lay eggs on undersides of soybean
leaves and the eggs will hatch in approximately three
days. There are six stages of larval development that
take about two weeks to complete. There may be two
generations per year.
Damage
Soybean looper larvae consume leaf tissue, leaving
irregularly-shaped holes between leaf veins. Feeding
mostly occurs in the lower half of the plant canopy.
Soybean loopers seldom feed on green soybean pods.
It is uncommon for soybean looper alone to economically damage soybean.

Soybean looper larva and damage

Scouting
The best time to scout is from V5 through R5; if
infestations occur they normally are from R1 through
R4 and can be anywhere in the field. Thresholds are
based on percent defoliation, crop value and control
costs.
Management
Foliar insecticides: If defoliation from soybean
looper is 30 percent before R1 and 20 percent after
R1, management is recommended. The sum damage
from soybean looper and other defoliators should be
considered.

48								

Iowa State University

Soybean and Corn Insect Pests

Stalk borer
Stalk borer (Papaipema nebris) has a wide host range;
corn is often a favored host, but many grasses, weeds
and soybean can also be infested.
Description
Young stalk borer larvae have a purple “saddle” over
the thorax and cream colored stripes along the center
of the back and along each side. The purple coloration fades as larvae mature, and the body becomes
dirty white. Stalk borer larvae have an orange head
with a dark stripe on each side. In addition to the
three pairs of true legs, larvae have four pairs of
fleshy, abdominal prolegs. Adult stalk borer moths
have grayish-brown bodies and legs. The forewings
are brown with wavy tan and gray lines and white
spots. The wings lay flat over the back at rest and
span 11/4 inches.
Life cycle
There is one generation per year and eggs are the
overwintering stage. In Iowa, egg hatch begins in
April and continues through June. Larvae go through
a variable number of stages (ranging from seven to
16) and take 60 to 130 days to completely develop.
This development is based on temperatures and plant
quality. Fully-grown larvae drop down to the soil
and pupate. The pupal stage may take 16 to 40 days
depending on soil temperatures. Adults live for eight
to 10 days in hot weather. Females lay about 880
eggs individually or in masses; most are laid on dead
vegetation or in cracks of stems.
Damage
Newly emerged larvae tunnel into narrow leaved
grasses to feed. The tunneling typically creates a
“dead head” where the top of the plant dies. As larvae
develop, they usually become too big for grasses and
move to larger plants, like giant ragweed or corn.
The most susceptible corn growth stages are V1 to
V5. Larvae may feed on leaves as they move to a
new plant, but this is not considered economically
damaging. Eventually larvae move down into the
whorl, begin to tunnel into the stalk and often kill the
growing point. Emerging leaves may have numerous
large holes in a repeating pattern across the leaf or be
completely cut. Damage becomes obvious when the
upper leaves begin to wilt and turn brown. Stalk

Stalk borer larva

Late stage stalk borer larva

Stalk borer larval feeding damage

Stalk borer larva in soybean stem
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borers also injure plants by tunneling up into stalks
after entering near the plant base. Infested plants are
often stunted. Significant yield losses from stalk borer
can occur in corn, but it is most common in edge rows
that border grasses or weedy areas. Young corn plants
that are attacked by stalk borer produce fewer and
smaller ears compared to older plants. Soybean yield
and stand losses have not been reported in Iowa.
Scouting
Scouting should start when 10 percent movement of
migrating larvae is predicted, or 1,300-1,400 DD have
accumulated. This prediction is based on temperature
and will be different between years and locations.
Larvae are not very mobile and typically only move
into the first four to six rows of a field. Look for new
leaves that have large feeding holes or for expanded
leaves that look shredded. Inspect corn whorls for
small larvae resting inside before they enter the stalk.
Larvae will excrete frass pellets in the whorl or at
the entry hole in the stalk. Young corn is particularly
vulnerable to severe damage, but plants are unlikely to
be killed once reaching V7.
Management
Cultural control: Earlier planted fields may escape
potential stalk borer damage. Late planted corn
surrounded by grassy borders is at the highest risk for
stalk borer infestations. Mowing grass next to corn
fields during the second week of August will discourage mated females from laying eggs in those areas.
Also, burning grass between November and early
spring will reduce overwintering egg populations.
Weed control: Regular weed management within and
around corn fields will help reduce persistent stalk
borer populations. Giant ragweed and other similar
large-stemmed weeds provide refuge for stalk borer
larvae each spring. Simply killing grass and weeds
will force stalk borer larvae to migrate to a new host.
A tank mix of a fast burndown herbicide and insecticide is a more effective control strategy.

Stalk borer in grass, note dead seedheads

Stalk borer in corn, most common in edge rows
that border grasses

Host plant resistance: In areas with persistant stalk
borer larvae infestations, consider planting transgenic
corn hybrids. The Cry1Ab protein will suppress larvae,
but the combination of Cry1Ab and Vip3A should provide control. Avoid planting a refuge block in corn next
to grassy areas to ensure larvae are coming into contact
with transgenic corn.
Foliar insecticides: Exposed, migrating larvae can
be killed with a foliar insecticide treatment, but tunneling larvae are not susceptible. The economic threshold
is based on the percent of plants infested. Border
treatments can save application costs. Use a foliar
insecticide to protect yield when thresholds are
exceeded. See www.fieldcropinsects.info for threshold
information.
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Stink bugs
There are several species of stink bugs which can cause
damage to field crops. These include brown and dusky
stink bugs (Euschistus spp.) and green stink bug
(Acrosternum hilare). There are several other potential
stink bugs possible in Iowa, but are rarely seen (e.g.,
redshouldered and redbanded). Brown marmorated stink
bug (Halyomorpha halys) is a new pest moving into Iowa
from the east with unknown damage potential to soybean
and corn. Not all stink bugs are harmful; the spined
soldier bug (Podisus maculiventris) is considered
beneficial (see page 65).

Brown stink bug eggs and nymphs

Description
Stink bugs are shield-shaped and often emit a foulsmelling substance when threatened. Stink bugs have
piercing-sucking mouthparts that penetrate the plant
and remove juice.
Brown stink bug. Adults are slightly more than 1/2 inch
long, triangular and dull brown with yellow undersides. The “shoulders” are rounded to slightly pointed.
Nymphs are greenish-brown and the end of the abdomen is slightly rounded.

Brown stink bug nymph

Green stink bug. Adults are 1/2 to 3/4 inch long, green
and their antennae have black bands. Nymphs have
orange markings both on the abdomen and by the head,
as well as black bands on the abdomen.
Brown marmorated stink bug. Adults are 5/8 inch long
and mottled brownish-gray. Young nymphs are orange
or red with black markings; more mature nymphs are
gray and black. Nymphs have antennae with white
bands and black legs.

Brown stink bug adult

Life cycle
Stink bugs have a simple life cycle with three stages:
egg, nymph and adult. The majority of stink bugs
overwinter as adults, hibernating under leaf litter or
in other protected locations. In Iowa, green stink bugs
likely have one generation per year and brown stink
bugs likely have two generations.
Damage
In corn, stink bugs feed throughout the season but the
most serious injury takes place during the seedling
stages. Brown stink bug injects a toxin into the plant

Green stink bug nymph

Field Crop Insects 									

51

Soybean and Corn Insect Pests

while feeding on juice. Feeding that takes place from
VE to V4 can kill the plant. Injury to older, whorlstage plants results in wrinkled leaves with a series
of holes, often surrounded by a yellow halo and
yellow streaks extending up and down the leaf.
Newly emerging whorl leaves may fail to uncurl
and plants sometimes tiller.
In soybean, adults and nymphs can feed on stems,
pods and seeds. Seeds can become dry and shriveled.
Pods can appear flattened. Foliage, flowers and stems
can also be attacked. Stink bugs may also cause green
stem in soybean.

Green stink bug adult

Scouting
The best time to scout corn for brown stink bug is VE
through V4; noticeable symptoms persist long after
feeding. Fields with spring broadleaf weed growth,
especially shepherd’s purse, are more likely to have
brown stink bugs.
In soybean, the best time to scout is from R1 through
R5. Use a drop cloth or sweep net. Samples should
come from several areas of a field as adults tend to
aggregate. Only adults and nymphs longer than 1/4
inch should be counted. Field edges adjacent to timber or weeds may have more stink bugs.
Management
Foliar insecticides: Stink bug damage in soybean
and corn is seldom seen. Foliar insecticides can be
used for management of stink bugs in both crops.
One stink bug per foot of row in reproductive stage
soybean is a common threshold.
Brown marmorated stink bug adult

Stink bug damage to corn

Stink bug damage to soybean seed
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Thistle caterpillar
Thistle caterpillar (Vanessa cardui) is a minor defoliator
of soybean and the larval life stage of the painted lady
butterfly.
Description
Thistle caterpillars are variable in appearance, ranging from black and yellow to dark purple. Larvae
have multi-pronged spines along their backs and can
reach 11/2 inches long. Adult butterflies are brightly
colored with reddish-orange, white and black markings. The eggs are green and barrel-shaped.

Thistle caterpillar

Life cycle
During spring, adult painted lady butterflies migrate
from overwintering sites in Mexico to lay eggs on
thistles. Larvae will defoliate thistles and may then
move to soybean fields located nearby. Eggs can
also be laid on soybean by migrating butterflies. Two
generations of thistle caterpillar can occur per year in
soybean. Adult butterflies can travel long distances
which makes prediction of second generation egg
laying sites impossible.
Damage
Thistle caterpillars damage soybean by consuming
leaf tissue in the upper canopy of plants, and use
silk to web leaves together. Feeding damage is most
serious in border rows of fields and when soybean is
V3 to V4. A second generation may occur, which can
oftentimes be more widespread within a field.

Thistle caterpillar in web

Scouting
The best time to look for thistle caterpillar is V3 to
V4 and then again during R1 to R5. The edges of
fields, especially near thistles, usually exhibit the
worst damage. Thresholds are based on percent
defoliation, crop value and control costs.
Management
Weed control: Adult females prefer to lay eggs on
thistles, so reducing thistles near field edges may
reduce larvae migrating to soybean.
Foliar insecticides: An insecticide treatment may be
warranted if defoliation reaches 30 percent before R1
or 20 percent after R1. Include all potential defoliator damage when assessing treatment decisions. Spot
treatments are also an option when high densities of
this pest occur in localized areas within a field.

Soybean leaf with silk webbing
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True white grubs
True white grubs (Phyllophaga spp.) are the immatures
of May and June beetles. Another white grub found in
the soil is the annual white grub (Cyclocephala spp.),
and adults are known as masked chafer beetles. Japanese beetle larvae are also white grubs that can cause
damage to soybean and corn (see page 38).
Description
Larvae, or grubs, are white with brown heads and
have three pairs of legs. The end of the abdomen is
smooth and shiny with dark body contents showing
through the skin. Grubs may be over 1 inch long
when mature and always curl into a “C”-shape. They
have two parallel rows of small, stiff hairs, sometimes
called a zipper, on the underside of the abdomen.
Life cycle
True white grubs have a three or four year life cycle.
The grub overwinters deep in the soil for the first
several years. Before its last winter, it will pupate
and then overwinter as an adult underground. Adults
will emerge in May or June. Mated females deposit
eggs in grass or soybean and corn fields and young
larvae feed on roots until the winter. True white grubs
will feed and develop for at least two more summers
before pupating and becoming adults.

True white grub

Abdominal tips of true (left) and annual (right)
white grubs

Damage
Grubs feed a few inches beneath the soil surface,
pruning roots and possibly killing plants.
Scouting
Scout for grubs prior to planting. High risk fields
include those that have been in pasture one or two
years previously or where willow or cottonwood trees
(hosts for adult true white grub beetles) are growing
adjacent to the field. True white grubs can be confused with annual white grubs, which are not a problem in soybean and corn in Iowa. However, in central
and southern Illinois they are considered problematic.
Annual white grubs have a one year life cycle and
have no distinct pattern of hairs on the abdomen.

True white grub (left) and adult (right)

Soil insecticides: For corn, apply soil insecticide
during planting when true white grubs are present.
Seed treatments: There are insecticide seed treatments that provide true white grub suppression, but
protection may be dependent upon insect density as
higher infestations overwhelm seed treatments.

Management
No rescue treatments are available for this insect. One
or more grubs found per cubic foot of soil can cause
stand loss in corn and soybean.
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Two-spotted spider mite
Two-spotted spider mites (Tetranychus
urticae) are not insects, but are close relatives.
Description
Two-spotted spider mites are greenish-white with
two dark spots on the back. Adults are the size of salt
grains. Immature mites have three pairs of legs; older
nymphs and adults have four pairs of legs.
Life cycle
Spider mites become active in April and May and
are active the rest of the summer. Spider mites live
in thinly webbed colonies on the underside of leaves.
Hot, dry weather allows populations to grow rapidly
with a generation completed in five to seven days.

humidity permit a naturally occurring fungus to control
spider mites; rainfall alone does not reduce populations.
Management
Weed control: Spider mites seek refuge on weeds
within and around field crops. Controlling weeds will
discourage them from successfully overwintering and
infesting crops the following year.
Foliar insecticides: Although spider mites are not
insects, they are often treated with insecticides.
Pyrethroids are not very effective at reducing outbreaks, so consider using organophosphates (e.g.,
chlorpyrifos and dimethoate). An application is warranted when most plants are infested with spider mites
and leaf speckling and discoloration is apparent.

Damage
Infestations typically start at field margins and move
to the center, if weather remains favorable. In corn,
prolonged feeding will turn leaves yellow with stippling on the upper surface. Heavy infestations cause
premature drying, resulting in loss of leaf tissue, stalk
breakage and kernel shrinkage.
Soybean injury can resemble herbicide damage, foliar
disease or garden fleahopper damage (see page 32).
Injury appears as tiny, yellow spots, or stipples, on
leaves. As injury becomes more severe, leaves turn
yellow, then brown and finally die and drop off. Spider
mite injury can reduce soybean yields and cause pod
shattering, wrinkled seed and early maturity.
Scouting
The best time to scout is from R1 through R5. Injury is
associated with hot and dry conditions and especially
in fields where a pyrethroid insecticide has been
applied. Scout field edges and spots within the field that
border perennial vegetative cover. Shake plants over a
piece of white paper and look for moving specks on the
paper. Use a hand lens to properly identify spider mites.
Determine if most plants are infested and if damage is
visible. Whole field problems may occur when early
hot and dry conditions in spring (with a very dry start
to June) allow populations to build up and mites spread
across the field. When it is hot and dry early, scouting is
required well before R1. Cooler temperatures and high

Two-spotted spider mites are difficult to see with
the naked eye

Spider mite damage to soybean

Spider mite damage to corn
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Western bean cutworm
The western bean cutworm (Striacosta albicosta) is a
native caterpillar pest of corn and dry beans. Once a
pest of the High Plains, it expanded its range to the east
through the Corn Belt. The reason for this range expansion is unknown but possibilities include reduced tillage
not killing overwintering larvae in the soil and climate
change.
Description
Western bean cutworm larvae are dark brown when
small, becoming light tan when fully grown at 1 1/2
inches long. The head is solid orange. Older larvae
can be distinguished from other corn caterpillars by
two dark brown stripes behind the head. Western bean
cutworm moth forewings are a collage of gray, tan
and pale yellow-brown, however, there are some
distinguishing features: circular and boomerangshaped spots connected to a light-colored stripe that
extends for most of the length of the wing.

Western bean cutworm egg mass

Life cycle
There is one generation per year. Fully grown larvae
overwinter in the soil. Pupation occurs around May
and early June depending on the temperatures. Adult
western bean cutworm moths emerge in late June and
July, and mated females begin to lay egg masses on
the uppermost portion of flag leaves.
Damage
Prior to VT, newly emerged larvae move to the whorl
and feed on the flag leaf, tassel and other tissue. Once
tasseling begins, they move to the green silks. Older
larvae feed primarily on the ear tip, but some larvae
move outside of the ear, chew through the husk and
feed on the kernels on the side or shank end of the
ear. Unlike corn earworm, more than one larva may
be found in an ear. Feeding damage can allow pathogen entry, and resulting disease may reduce grain
quality.

Western bean cutworm eggs and larvae

dark brown stripes

Western bean cutworm
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stripe

circular and
boomerang-shaped spots

Western bean cutworm adult

Scouting
Initiate scouting based on local pheromone trap
captures of adult moths. Fields that are in the pretassel stage or are just tasseling should be scouted
first. If trap data are unavailable, begin scouting at
VT. When scouting corn for western bean cutworm,
examine 20 successive plants in five different areas
of a field. On these plants, check for the presence of
eggs or young larvae on the top three to four leaves.
Adult emergence can also be predicted using a DD
model, which is based on the accumulation of DD
(base 50°F) from May 1. Scouting should begin at 25
percent adult emergence, which is predicted at 1,319
DD. Fifty percent adult emergence (peak) is predicted
at 1,422 DD, and scouting should continue for seven
to 10 days afterwards. The DD model may not be
applicable in the northeastern Great Lakes area.
Management
Host plant resistance: Western bean cutworm can be
controlled by transgenic corn containing either Cry1F
or Vip3A genes.
Foliar insecticides: For field corn, if 5 to 8 percent
of plants have eggs or larvae, an insecticide treatment
may be warranted. For sweet corn, the threshold is
reduced to 4 percent for the processing market and
1 percent for the fresh market. Insecticide application
must be timed correctly, before larvae enter the ear
to feed. The suggested application timing is 90 to 95
percent tassel emergence, or 70 to 90 percent hatch if
tassels have extended.

Western bean cutworm damage to corn ear
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Wireworms
Wireworms are larvae of click beetles (Elateridae
family).
Description
Wireworm larvae are usually hard bodied and
yellowish-orange, however some species have softer
bodies and are primarily white except for a dark head
and tail section. The tails of some wireworms are
strongly scalloped. Wireworm larvae are up to 1 1⁄2
inches long.
Life cycle
Both wireworm adults and larvae overwinter in the
soil. Adults deposit eggs in soil during spring,
usually by grass or grass-like plant roots. The life
cycle of some species may require four to seven years
to complete. Therefore, wireworm problems may
persist in a field for several years.
Damage
Early season wireworm injury in corn is caused when
they bore into the seed before or during germination
and hollow it out. If wireworms tunnel into plant
bases, seedling death can occur. Sometimes wireworms bore into stalks of large plants several inches
above the soil surface. Wireworms can also feed on
roots of larger plants.
In soybean, germinating seeds and soft stem tissue
beneath the soil surface are attacked. Small roots can
also be cut. However, it is uncommon for economic
damage in soybean to occur. Early planted soybean
that experiences cold weather is a common time for
damage to occur as germination and growth slow.
Scouting
Wireworm injury is more common in fields where
corn or soybean follows pasture. Because of the
lifespan of some species of wireworms, problems
may exist for several years. Options for detecting
wireworm before planting in soybean and corn
include the use of bait stations and sampling
sections of the soil. Instructions for building bait
stations can be accessed at www.fieldcropinsects.
info. If looking after planting, scout from planting to
V3. Look for missing plants. Where plants have not
emerged, dig up seeds or adjacent plants and check
for wireworm larvae.
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Wireworm with rounded tail section

Wireworm with scalloped tail section

Management
There are no insecticide rescue treatments available.
If replanting, be aware that wireworms may still
cause damage to replanted crops.
Planting date: In fields with past problems, planting later may help avoid serious wireworm damage
as seeds germinate more quickly and seedlings grow
faster in warmer soils.
Soil insecticides: If wireworms are present in a field
to be planted to corn, or if there is a history of problems in a field, a preventive soil insecticide could be
considered.
Seed treatments: Insecticide seed treatments are also
an option for managing wireworms if they are present
before soybean and corn are planted. However, large
numbers of the insect may overwhelm protection
from seed treatments.
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Beneficial Insects

Beneficial insects help field crop producers by reducing pests that can be economically
important. Integrated Pest Management seeks to achieve efficiency and improve economy in
pest control, and beneficial insects can assist simply by eating or parasitizing pest insects in
crop fields.
Predators and parasitoids
What beneficial insects need to survive is simple.
Like any other animal they need food and a place to
live. Providing these things in an agricultural ecosystem sometimes is not simple. To further complicate
beneficial insect success, immatures often require
different food than the adults. For instance, many
parasitic wasps have larvae that live and feed inside
another insect’s body, but the adult parasitic wasp
eats pollen and nectar.
Beneficial insects need pest insects to eat. Some
predators, like lady beetles, feed on pest insects as
both larvae and adults. As mentioned above, however,
many beneficial insects also need a source of nectar
and pollen to supplement their diet. Flower availability all summer as a nectar and pollen resource is
a vital part of encouraging natural biological control.
Beneficial insects like some diversity at least in the
ditches and waterways. A variety of flowering plants
increases natural biological control.

In the agricultural ecosystem, insecticides used to
control pests are considered broad spectrum and kill
beneficial insects. Limiting and/or carefully timed
insecticide applications can help protect beneficial
insects and pollinators. An example of beneficial
insects at work that may not be noticed until they are
gone is the action of predatory mites on spider mite
populations. Pyrethroid insecticides can cause harm
to beneficial mites that feed on spider mites. When
an insecticide application kills these beneficial mites,
spider mite populations may increase rapidly, or flare,
in a crop field.
Pollinators
Many insect species are pollinators of food crops.
Some pollinators are social insects, such as honey
bees, and some are solitary creatures. Bees are the
most well-known and effective pollinators; however,
other groups of insects such as flies and butterflies
provide pollination services as well. Although
soybean and corn are not dependent upon pollination
by insects, pollinators are an important part of the
ecosystem.
The European honey bee is an important pollinating
species as it is the only bee species that can be readily
managed by humans to pollinate crops and provide
honey. There are also many species of native pollinators that provide pollination and for some crops
are the dominant pollinators. Iowa has a law regarding spraying pesticides toxic to bees (as labeled) by
commercial pesticide applicators. This law states that
a commercial pesticide applicator cannot apply these
chemicals to crops that are blooming within a mile of
any registered apiary from 8 am to 6 pm.

Lady beetle larva eating an aphid

See www.iowaagriculture.gov to access the sensitive

Field Crop Insects 									

59

Beneficial Insects

Damsel bugs
Description
Damsel bugs (Nabis spp.) are around 1/2 inch long and
appear blotched brown. They are thin, with the body
wider than the head. The wings of adults are carried
in a folded position upon the back, whereas nymphs,
who appear similar to adults, do not have wings.
Beneficial activity
Damsel bug nymphs and adults inject a toxin into
prey and withdraw juices using piercing-sucking
mouthparts. Alfalfa weevil larvae, armyworms, corn
earworm and European corn borer larvae, as well as
aphids and insect eggs are sources of food for damsel
bugs. In addition, feeding has been reported on spider
mites and potato leafhoppers.

Damsel bug

Flower fly larvae
Description
Larvae, or maggots, of the flower fly (Syrphidae
family, also referred to as hover or syrphid flies)
are legless and green or brown. Larvae lack readily
distinguishable heads and contents of the body are
visible through the skin.
Beneficial activity
Small caterpillars of corn earworm and European corn
borer can be preyed upon by flower fly larvae. Aphids
however, serve as the main food source of this insect.
Adult flower flies are not predators and require nectar
and pollen for survival.

Flower fly larva and aphids

Flower fly larvae and aphids

Flower fly
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Ground beetles
Description
There is a wide variety of ground beetle species
(Carabidae family). Adults are often black, shiny
and large, with some beetles 3/4 inch long. Generally,
ground beetles are found at the surface of the soil or
below. Ground beetle larvae are tan to black and have
three pairs of true legs and jaws for capturing prey.
Larvae have two tail-like projections at the end of the
abdomen. Adult ground beetle lifespan ranges from
one year to multiple years.

Ground beetle

Beneficial activity
Ground beetles feed on caterpillars such as the black
cutworm and other insects with soft bodies, particularly those that occur on or under the soil. There are
species that consume weed seeds as well. Ground
beetles need undisturbed areas to overwinter.
Ground beetle larva

Lacewing larvae
Description
Green lacewing (Chrysopa and Chrysoperla spp.)
larvae are grayish-brown and can reach approximately
5
/16 inch long. Brown lacewing (Hemerobius spp.)
larvae display four light-colored spots on a brown
body. Lacewing larvae have pincer-like mouth parts.
Green lacewing adults have transparent wings and
green-colored bodies; brown lacewing adults look
similar, but are brown and smaller. Green lacewing
eggs are laid on long stalks. There are multiple generations of green lacewing each year. Brown lacewings
are not as common as green lacewings in soybean and
corn.

Lacewing larva and aphid

Beneficial activity
Lacewing larvae withdraw fluids from the bodies of
other insects such as aphids. Prey of lacewing larvae
includes insect eggs, leafhoppers, mites and small
caterpillars. Green lacewing adults are not predaceous,
while adult brown lacewings are predaceous. Green
lacewing adults require nectar and pollen for food.

Green lacewing adult
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Lady beetles
Description
There are several lady beetle species (Coccinellidae
family) in field crops. While some species are native to
North America, such as the twelvespotted and convergent lady beetles, others were introduced into North
America, such as the sevenspotted and multicolored
Asian lady beetles. Both the adult and larval life stages
of these lady beetles are predators.
The eggs of lady beetles are deposited in clusters
and may be yellow, orange or cream colored and are
spindle- or oval-shaped. Over the course of six to eight
weeks, as many as 1,000 eggs can be laid. In general,
the larvae of the lady beetles mentioned here look
similar to very small alligators. Young larvae are gray
or black; more mature larvae are also gray or black,
but display brightly-colored orange or yellow patches
on their bodies. Eventually, the final larval stage will
attach itself to plant tissues by the abdomen tip and
begins pupation. During development, pupae are not
protected by a cocoon, but will shift their bodies into
an upright position when disturbed.
Beneficial activity
Although larval and adult lady beetles are predacious
they do need floral resources. Twelvespotted lady
beetles in particular feed on plant pollen, including
corn pollen, and other lady beetle species are likely to
use pollen and nectar resources as well.

Lady beetle eggs

Lady beetle larva

Lady beetle larva eating insect eggs
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Convergent lady beetle
Description
Convergent lady beetles (Hippodamia convergens) are
named for the two white lines located behind the head
that converge. The area where the converging lines
are located is black and also has margins of white.
The wing covers are orange or red and usually display
six black spots on each side. However, the number of
spots varies, and sometimes there are no spots. Beetles
are approximately 1/4 inch long. One to two generations
occur per year.
Convergent lady beetle

Multicolored Asian lady
beetle
Description
Adult multicolored Asian lady beetles (Harmonia
axyridis) appear with and without spots on the
forewings and in varying colors from yellow to red.
Beetles are approximately 1/4 inch long and have an
“M”-shaped black marking behind the head. Despite
their beneficial activity, however, these insects can
also be a pest to homeowners and fruit producers.

Multicolored Asian lady beetle

Multicolored Asian lady beetle
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Sevenspotted lady beetle
Description
Sevenspotted lady beetles (Coccinella septempunctata) have black heads and seven black spots on wing
covers that are dark red. Beetles are approximately
1
/4 inch long and display white, square-shaped spots
on the head behind each eye. One to two generations
occur per year.

Sevenspotted lady beetle

Twelvespotted lady beetle
Description
Twelvespotted lady beetle (Coleomegilla maculata)
adults vary in color from pink to red and display
12 black spots; six on each wing cover. Beetles are
approximately 1/4 inch long. Overwintering adults
emerge in springtime from protected areas and seek
out prey. Yellow eggs are laid in groups near prey on
plant tissues. In the Midwest, there are two to three
generations per year.

Twelvespotted lady beetle

Twelvespotted lady beetle

Twelvespotted lady beetle
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Pirate bugs
Description
Pirate bugs (Orius spp.) are black and white and 1/16
inch long. The immature life stage, or nymph, has red
eyes and a yellowish or orange body. The insidious
flower bug (O. insidiosus) is most common in Iowa. In
the western United States, the minute pirate bug
(O. tristicolor) is more commonly found.
Beneficial activity
These insects use a piercing-sucking mouthpart to
withdraw juices from their prey. Corn earworm,
European corn borer and potato leafhopper nymphs
have all been reported as prey. Aphids, insect eggs,
small caterpillars and spider mites are also sources of
food. Humans can be bitten by pirate bugs. Flowers
are important in order to maintain and build up populations as they feed on plants and pollen when prey is
not available.

Pirate bug adult

Pirate bug nymph and aphid (left)

Spined soldier bug
Description
Spined soldier bugs (Podisus maculiventris) are 1/2
inch long and grayish-brown with adults having
pointed “shoulders” and a dark spot on the tip of the
wings. This beneficial stink bug can be confused with
the plant-feeding brown stink bug (see page 51).
Beneficial activity
Spined soldier bug nymphs and adults are predators of
soft bodied insect pests such as alfalfa weevil larvae
and caterpillars. Bodily fluids are extracted from prey
insects using piercing-sucking mouthparts.

Spined soldier bug eating a lady beetle larva

Spined soldier bug eggs (right) and nymphs (left)
Field Crop Insects 									

65

Beneficial Insects

Tachinid flies
Description
Tachinid fly (Tachinidae family) adults appear much
like house flies, only slightly larger. Most tachinid fly
larvae, or maggots, feed within a host insect. The way
that tachinid fly larvae enter a host insect can vary by
species of fly. These include: larvae from eggs laid
outside of the host can be eaten by the host as it feeds
on vegetation; white eggs may be attached directly to a
host and larvae enter through the host skin or through
body openings when eggs hatch. Larvae pupate after
emerging from the host body.

Tachinid fly

Beneficial activity
Tachinid flies will parasitize green cloverworm, bean
leaf beetle and grasshoppers. Internal feeding by the
tachinid fly larva on body tissues generally ends in
host insect death. Adult tachinid flies are pollen and
nectar feeders.

Green cloverworm with Tachinid fly egg attached

Trichogramma wasps
Description
Trichogramma wasps (Trichogramma spp.) are very
small and attack eggs of other insects by injecting
eggs into them. Larvae are very small maggots which
emerge inside the host egg, consume the contents and
pupate. Eventually, mature adults will exit the egg and
seek out other suitable host eggs.
Beneficial activity
The wasp will parasitize the eggs of armyworms,
corn earworms, cutworms, European corn borers and
others. As the wasp develops inside of the egg, it will
kill the host. European corn borer eggs that have been
parasitized will become completely black; it is normal
for non-infested corn borer eggs to eventually contain
black spots, as these are the heads of European corn
borer larvae that are nearly ready to emerge. Adult
females also feed on host eggs, but obtain nutrients
from nectar and pollen as well.

Trichogramma wasp adult and European corn
borer egg mass

Darker than normal European corn borer egg
mass characteristic of Trichogramma parasitism
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Glossary
Cornicles – abdominal appendages or the “tailpipes”
at the end of an aphid abdomen.
cornicles

Larva – the immature stage between the egg and
pupal stages of insects with complete metamorphosis.
Note: the term larva is now often incorrectly used to
describe the immature stages of all insects; see
nymph.
Life cycle – the series of developmental changes
insects undergo to sustain a population, including
fertilization, reproduction and death.
Maggot – legless larva lacking a distinct head usually
used to describe certain flies (Diptera).

Forewings – the first pair of wings attached to the
second thoracic segment; can be thickened to protect
the hindwings and abdomen.
forewing

Mode of action – the specific way an insecticide kills
or harms an insect.
Nymph – an immature stage of insects with incomplete metamorphosis; see larva.
Overwinter – the act of an insect surviving through
the winter.
Proleg – any appendage that serves the purpose of a
leg; fleshy and on the abdomen of caterpillars.

Grub – a generalized term used to describe a larva,
particularly a scarab beetle.
Honeydew – sugary fluid excreted from fluid-feeders
such as aphids and leafhoppers.
Host – organism that a beneficial insect lives on or in
to develop; a plant that is attacked by an insect.
Instar – stage between molts of immature insects.

Preharvest interval – the time that is required
between the most recent insecticide application and
harvest, grazing or cutting for feed of the crop.
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Pupa – the inactive stage, between larva and adult, of
insects that go through complete metamorphosis.

Tubercle – small bump or projection on the insect
body.

tubercles

Segment – subdivision of the body or an appendage
between areas of flexibility.

Windowpane – a type of defoliation where not all
layers of tissue are removed from the leaf surface
during feeding, causing leaf surface to appear
bleached or silvery.

Thoracic leg – jointed leg that is attached to the
thorax body segment of an insect.
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Additional Resources
For additional information about degree days,
Speed Scouting and threshold calculators, please
visit the Iowa State University Field Crop Insects web
site at www.fieldcropinsects.info or scan the following
QR code with a QR code scanner enabled device.

In-season insect information
For current, relevant and accurate crop insect and
production information, visit Integrated Crop Management (ICM) News at www.extension.iastate.edu/
cropnews.
Iowa State University Extension and Outreach
releases annual scouting articles for bean leaf beetle,
black cutworm, western bean cutworm, stalk borer,
corn rootworm and corn flea beetle at ICM News.
Sign up for ICM News email updates to be alerted of
newly posted articles.

For help with identification of insects, send insect
samples and photos to:
ISU Plant and Insect Diagnostic Clinic
327 Bessey Hall, Ames, IA 50011
E-mail: pidc@iastate.edu
Web site: www.ent.iastate.edu/pidc/
Phone: 515-294-0581
When submitting insects
•C
 ollect multiple (six to 12) intact specimens of
all available life stages, not just body parts.
• I nclude intact plant material showing typical
damage.
•P
 lace hard bodied insects (e.g., beetles, grasshoppers) in plastic bags, pill bottles or vials.
•P
 lace soft bodied insects (e.g., caterpillars,
aphids) in a vial with rubbing alcohol or hand
sanitizer.
• Submit insect samples in a padded mailer or box.
•S
 ee www.ipm.iastate.edu/ipm/info/submit/insect
for more information on submitting insects to the
diagnostic clinic including identification fee and
submission form.
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Resources

Integrated

1

Crop Management NEWS
www.extension.iastate.edu/cropnews

2

Your source for current, relevant and accurate
crop production and protection information.
FIND IT HERE FIRST. Fast posting and turn-around time
guarantee timely information.

3

ACCESS over 15 years of back-issues using the search
function or topic listing.
CONNECT to other ISU Extension crops programs,
your local extension field agronomist or contact a
campus specialist.

4

WE DELIVER! Sign up to receive daily or weekly
e-mail updates delivered fresh to your inbox.
Visit www.extension.iastate.edu/cropnews

5
6
7

CSI 0014 replaces ISU Extension publications IPM 32 Insect Pests of Soybean; IPM 31 Insect Pests of Corn; and IPM 34
Beneficial Insects in Field Crops.
8
9

. . .and justice for all
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color,
national origin, gender, religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited
bases apply to all programs.) Many materials can be made available in alternative formats for ADA clients. To file a complaint of
discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW,
Washington, DC 20250-9410 or call 202-720-5964.
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department
of Agriculture.
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