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This guide recommends managément practices and
insecticides for reduction.of injury caused by the various
cutworms attacking corn in‘Missouri. It also discusses the
life cycles of the more ¢ommon species which feed at and
below ground and those species which are primarily above
ground foliage feeders.

Subterranean or Species
Feeding Below Ground

Numerous species, ofseutworms may attack corn by
feeding on the leaves, and as the larva increase in size, they
cut the young plantgat or below the ground line. Listed in
order of importance, the '/more common species attacking
corn are the black cutworm, dingy cutworm, claybacked
cutworm and sandhill cutworm. The species occurring most
frequently and in the largest numbers is the black cutworm.

Life cycles. All cutworm species have four distinct
stages of development: egg, larva, pupa and adult. At the
adult stage, they are moths. Both sexes have two pairs of
wings, enabling them to migrate considerable distances,
from a few to 100 or more miles. After mating, the female
deposits single to small clusters of eggs on or very near the
base of preferred larval host plants or on exposed soil after
flooding.

Depending upon the temperature, eggs hatch from within
a few days up to three to four weeks. From the egg comes the
larva (caterpillar or worm stage). This is the destructive stage
of these insects.

Cutworms, like all other immature insects, increase in
size by shedding their external body covering (skin) several
times before assuming the next stage of development.
Depending upon the cutworm species, there are from five to
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Cutworms may attack corn by feeding on leaves or
by cutting the young plants at or below the ground
line.

seven larval instars (stages between successive molts) before
a larva is mature. Depending upon the species, full grown
cutworm larva will measure from 1%4 to 1¥4 inches in length.

When mature, the larva transforms into a pupa (third



developmental stage) while in the soil. Within two to eight
weeks, the adult moth emerges from the pupa.

During the larval stage of black, dingy and claybacked
cutworms, they appear quite similar in color patterns, shape,
type of feeding damage and circular curling of body when
disturbed. These species are gray, dark brown and black in
varying amounts and arrangements. All have a mid-dorsal,
longitudinal stripe or band, varying in width and usually of a
lighter tan or gray.

Black Cutworm. No one knows how this species
overwinters in Missouri. Moths can be captured in light traps
from late February to early December. This species probably
overwinters as either partially grown larvae or pupae or
possibly as adults.

Egg laying occurs during the warm nights of late March
and April. Female moths place their eggs on the soil near the
base of a plant or on the soil after flooding. Newly hatched
larvae feed on almost any green vegetation available until
spring tillage begins. Depending upon the type of tillage,
partial or total destruction of green vegetation forces the
small larvae to forage on any available source of vegetation,
including plant residues. By the time corn germinates, these
larvae are hungry and feed heavily on the emerging or
emerged corn plants. Upon completion of larval growth,
pupation occurs in the soil, and the adult moths emerge about
two weeks later.

The black cutworm may have several overlapping or
continuous generations per year. Laboratory reared black
cutworms have either six or seven larval instars (stages
between successive molts), but we believe six larval instars
are more common under natural field conditions. Under ideal
laboratory conditions, a generation may be completed in as
little as 21 to 23 days. Under field conditions, a minimum of
four weeks is required for the completion of a generation.

Dingy Cutworm. This species overwinters as partially
grown larvae and resumes feeding in early spring. They
complete their larval development by late May or early June.
Pupation occurs in the soil, and adult moths emerge in late
August or September. Eggs are deposited in weedy or grassy
fields and hatch in about a week. In lower temperatures,
newly hatched larvae feed sparingly and grow slowly. They
are usually less than one-half inch in length by the time they
enter winter hibernation.

The dingy cutworm has only one generation a year. This
species appears to be a problem in corn following clover,
soybeans and over-grazed grasslands.

Claybacked Cutworm. These cutworms also overwinter
as partially grown larvae, which resume feeding in early
spring. Larval development is completed by late May or
early June. These mature larvae enter the soil and prepare
pupation cells but do not transform into the pupa for six to
eight weeks. Adult moths emerge during September or early
October. Eggs are deposited around the base of favored host
plants. Newly hatched larvae feed as long as temperatures
allow for green vegetation. Then, they hibernate for the
winter.

The claybacked cutworm has only one generation a year.
This species does not occur in damaging numbers each year.
Observations indicate that this species occurs more com-
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monly over the southern half of the state. Its feeding habits
are somewhat different from the other species discussed.
Small larvae pull the corn leaf down into the burrow entrance
and eat from leaf tip to base. Larger larvae feed in much the
same manner by cutting entire leaves or plants at or just
above the soil line. Then, they drag the food into the burrow
entrance where feeding continues underground at their
leisure. If you observe a newly germinated field in early
morning, you may have the impression that the corn was
seeded broadcast because of cut plants standing in the burrow
entrances scattered between the rows.

Sandhill Cutworm. As the name implies, this species oc-
curs almost exclusively in sandy soils. Unlike the other three
species, the larvae of this species rarely, if ever, feeds or is
seen above ground. It has not to date been an economic prob-
lem in Missouri corn, but during the past two seasons has
damaged a potato field in the bootheel area and a seedling
soybean stand in Holt County. Another distinguishing fea-
ture is the color of the larvae. Sandhill cutworm larvae have
a cream-white body and a dull, reddish-brown head.

This species overwinters as partially grown larvae. They
resume feeding in May and complete larval growth by early
June. These full grown larvae estivate in underground cells
until early August, then change into the pupal stage. The
adult moths emerge and are present during late August and
September. There is a single generation annually.

Factors Affecting Subterranean
Cutworm Infestations

Black cutworm infestations usually follow flooding. This
species also occurs more commonly on heavy, blackland
soils (river bottoms) and around low, wet spots in fields.

Another factor is above normal temperatures, particu-
larly warm nights during late March and April. Such
conditions are favorable for egg laying by black cutworm
moths. An early spring allows early weed growth that may
influence cutworm egg laying and larval survival.

Tillage practices that allow crop residue and living
vegetation to remain on or near the soil surface are more
favorable to egg laying and larval survival for several of these
species of cutworms. Reports during the past several years
indicate an increase in the frequency of black cutworm
infestations in corn following soybeans, particularly in those
fields where reduced tillage practices were used and where
soybean harvest residues were unevenly spread.

Cutworm management practices. Cutworms are
among the insects that continue to defy most efforts at pest
management. Although a few cultural practices reduce the
intensity of the problem, in some years nothing works.

Some practices that may prove advantageous to some
growers are:

® Avoiding planting of corn in fields with a known his-
tory of cutworm problems.

® Avoiding planting of corn on soils following long-
standing pastures, meadows, alfalfa or red clover.

® Fall plowing and using shallow tillage to keep down
late fall and early spring vegetation where conservation
practices allow.

.




Armyworm adult, larvae, pupa and feeding injury.

hydrocarbon insecticide available for cutworm control with
this method of application. However, several other shorter
residual, organophosphate insecticides do have registration
for this method of application. These include chlorpyrifos
(Lorsban 4E) at the rate of 2 pounds active ingredient per
acre, diazinon (14G, S0W and AGS500) at rates of 3 to 4
pounds active ingredient per acre applied just before plant-
ing, and fonofos (Dyfonate 4E*) at the rate of 4 pounds active
ingredient per acre.

Because of the increased insecticide rates and their costs,
this method of application for cutworm control appears to be
the least attractive for most producers. Of insecticides
mentioned for this method, both Lorsban 4E and Dyfonate
4E give better performance when applied no more than three
weeks before the expected appearance of cutworm larvae
which is usually mid to late May. Lorsban is compatible with
liquid fertilizers and with most of the incorporated corn
herbicides. Dyfonate is also compatible with most liquid
fertilizers and several of the incorporated corn herbicides.
However, you should always check compatibility of each
mixture of pesticides with each carrier (water or liquid
fertilizer) in accordance with supplemental labeling informa-
tion.

The advantages of preplant, broadcast, incorporated
application are:

® Application provides some degree of cutworm control
before planting and germination.

® [t provides some degree of control for several other
corn soil insect pests.

® [t allows tank mixing of insecticide and incorporated
corn soil herbicides if they are compatible and thereby re-
duces use of petroleum energy.

Fall armyworm, hatched egg mass, adult, larva,
pupa and feeding injury.

The disadvantages of preplant, broadcast, incorporated
application are:

® The higher rates and increased costs may or may not be
justified by the cutworm problem.

® Such application may not adequately control heavy
infestations of cutworms and usually provides less rootworm
control.

® The broadcast rate of Lorsban eliminates the oppor-
tunity of using this product as a rescue application if heavy
infestation justifies such use.

Climbing or Species
Feeding Above Ground

Several of our common whorl and foliage feeding insect
pests of corn are larvae of climbing cutworms. Included un-
der climbing cutworms are variegated cutworm, armyworm,
yellow-striped armyworm and fall armyworm.

Life cycles. Like the subterranean cutworm species, all
of the climbing cutworms have four separate developmental
stages: egg, larva, pupa and adult. During the adult stage
these species are moths capable of flying long distances.
They usually migrate northward through the state.

Eggs of these species are deposited on the lower leaves or
stems of hosts. Egg masses of climbing cutworms vary
considerably in their appearance. Egg masses range from one
or more short rows of closely packed eggs (armyworm) to
tightly packed, exposed masses (variegated cutworm) to
tightly packed masses covered by body scales (fall army-
worm and yellow-striped armyworm). Eggs hatch in three to
seven days.

Larvae feed by chewing foliage above ground throughout
this stage of development. Three to five weeks are required to

4150




complete larval development. Pupation occurs in the soil,
usually within the top inch.

Adult moths emerge from the pupae and soil within two
to three weeks. Thus, a complete cycle may require from six
to nine weeks. There may be two or three generations
annually, but normally only one of the generations causes
extensive injury.

During mild winters, the armyworm and variegated
cutworm may successfully overwinter in Missouri as either
partial to full grown larvae or as pupae. The fall armyworm
and yellow-striped armyworm are not known to overwinter
in Missouri. Therefore, infestations of all these species are
dependent upon or are supplemented by moth migration from
the southern states.

Climbing cutworm management practices. Be-
cause of the migratory habits of the adults and the above-
ground feeding of the larvae, tillage practices and variety
selection offer little or no opportunity for control. Thus, early
detection of infestations and insecticidal control are the
viable alternatives. However, there is some information
about timing and egg laying preferences that should aid you
in detection.

1. Both armyworms and variegated cutworms rarely
deposit eggs within clean tilled fields. Both species prefer
dense, green vegetation for egg laying sites. The armyworm
chooses small grains and grasses, and the variegated cut-
worm prefers clovers and alfalfa. This means that if
extensive damage to corn is to occur, it must come from
larval movement from a bordering host into the corn or with
no-tilled planting into these hosts. Both species are in the
larval stage from mid May to early June.

2. Yellow-striped armyworm larvae may be found feed-
ing in or near the whorls of corn from late May through June.
This species rarely reaches the economic injury level in corn.

3. Fall armyworms migrate into southern Missouri in
late June and July. Whenever larvae of this species are found
in June, this is a good indicator of economic problems
developing in late planted, pre-tassel corn throughout the
remainder of the growing season.

[ustrations from BFC Chemicals, Inc.

Economic injury levels. Economic thresholds have
not been established for each of these climbing cutworm
species on corn. It is, therefore, easier and more useful to
categorize those species with similar feeding habits as
follows:

1. Insecticidal control is justified when any one or
combined populations of armyworm, variegated cutworm or
yellow-striped armyworm average two larvae per plant on 20
to 25 percent of plants with five to six fully extended leaves,
or an average of one larva per plant on 67 percent of the
plants.

2. Insecticidal control would be justified when 20 to 25
percent of plants less than 3 feet in height show leaf or whorl
feeding caused by fall armyworm.

Insecticidal control. With the possible exception of
the variegated cutworm, none of the other species of
climbing cutworms are likely to be controlled by those
soil-applied insecticides recommended for subterranean cut-
worms. Therefore, these foliage and whorl-feeding species
are controlled by granular application into the leaf sheaths
and whorls or by thorough coverage sprays of sufficient
gallonage to insure good penetration into the whorls,
particularly when the fall armyworm is involved.

Ground spray equipment should be equipped with a
boom with one to three nozzles per row, depending upon the
plant size (height). Most of these species may be controlled
using a single nozzle over the row on plants in the four- to
six-leaf stage, while fall armyworm control on 30-inch corn
will require three nozzles per row.

Very few, if any, of the insecticides registered for control
of climbing cutworms will list all of these species on their
labels. However, several of these insecticides could be used
under the amended FIFRA for control of any or all of these
species, including carbaryl (Sevin), ethyl parathion*, meth-
omyl* (Lannate or Nudrin), methyl parathion*, and toxa-
phene. Other insecticides registered for one or more of the
climbing cutworm species, but not for all species, include
chlorpyrifos (Lorsban), diazinon, malathion and trichlorfon
(Dylox). Please consult specific product labels for required
dosage, other application information, safety precautions,
and required time before harvesting.

products.

“An asterisk (*) following any insecticide means that all or some uses of the product have been restricted by the
Environmental Protection Agency. Applicators must be certified and licensed before they may purchase restricted

Missouri insect control recommendations are revised annually and are subject to possible change during the growing
season. Therefore, this guide is intended for use during the 1982 season only.
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Some future management practices. Results from
two cutworm research projects are nearing completion.
When completed, these related projects should provide a bet-
ter means of preplant population estimation and access to
improved management practices. This research includes:

1. A preplant baiting technique for more accurate
estimation of cutworm population and evaluation of damage
potential.

2. A cutworm computer model which has been devel-
oped but remains to be field tested in Missouri.

Insecticidal Control of
Subterranean Cutworms

During outbreak years, cutworms may still be difficult to
control even with the use of insecticides registered for this
purpose.

Postemergence or rescue application. The timing
for this cutworm control method makes the best use of
insecticides and your investment. However, you must be
willing to make the effort to detect the problem developing
within each of your fields. The timing of such application is
based upon need, which may or may not occur.

To determine the need for postemergence cutworm
control, begin scouting for cutworm feeding damage when
corn is emerging from the soil (spike) and continue scouting
until lay-by or mid-June. Insecticidal control efforts would
be justified when 6 to 8 percent of seedling plants are being
fed upon or cut above ground or when 2 to 4 percent are cut
below ground. Use the lower percentage figure with lower
plant populations (12,000 to 16,000 range) and gradually
increase to the higher percentage figure with higher plant
populations (18,000 to 22,000 range).

As bait use a 5 percent carbaryl (Sevin) apple pomace
bait applied broadcast or banded over the row at the rate of 20
pounds or 5 pounds 20 percent bait per acre.

As broadcast spray, use 1 pound active ingredient
chlorpyrifos (Lorsban 4E) per acre applied in a minimum of
2 gallons of water for aerial application or 20 gallons for
ground application. Do not use broadcast nozzles with
ground equipment because of large droplet size and uneven
distribution of spray pattern. Rotary hoe or lightly cultivate
either before or after application when soils are crusted or
when top 2 to 3 inches are dry.

As basal directed spray use either 2 pounds carbaryl
(Sevin) or 3 pounds toxaphene per acre. Do not use
toxaphene on dairy farm land. Apply a minimum of 20
gallons of diluted spray per acre during late afternoon or
evening. Concentrate the spray at the base of plants and soil
on both sides of plants, making a band 10 to 12 inches
wide. When soils are crusted or when top 2 to 3 inches are
dry, rotary hoe or lightly cultivate before application of
toxaphene.

Don’t expect acceptable performance with either bait or
spray unless proper application is made when the soil surface
is moist and while worms are small and feeding at or very
near the soil surface.

The advantages of postemergence application for cut-
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worm control are:

® A cutworm problem may not develop; therefore, crop
production costs are lowered through savings on insecti-
cides.

® Scouting for detection of cutworms provides opportu-
nities for evaluation of stand, early season performance of
herbicide and fertility programs, and development of other
pest problems such as diseases, weeds and insects.

The disadvantages of postemergence application for
cutworm control are:

® |t requires scouting ability and time once or twice a
week for a month or more for cutworm detection and
evaluation of infestation.

® Weather conditions may delay prompt application.
This may result in additional stand loss.

® A crusted ordry top 2 to 3 inches of soil usually reduces
insecticide performance.

® Unexpected, heavy rainfall may increase erosion and
result in runoff water contaminated by soil and insecticide.

Planting time application of some granular root-
worm insecticides. Planting time application of certain
insecticide granules appears to be the most economical meth-
od under the following conditions: continuous corn, fields
subject to annual or frequent cutworm problems, and reduced
tillage fields with considerable crop residues on or near the
soil surface. Such application to very early plantings (before
mid-April) probably will not provide residual control of
heavy infestations. Under these conditions, stands may be
reduced to the point that rescue treatment or even replanting
is required.

Apply the granular insecticide as a row band application
at the recommended rootworm rate (1 pound active ingredi-
ent per acre on 40-inch rows). Cover and incorporate to a
depth of 0.5 to I inch. Use either chlorpyrifos (Lorsban
15G), ethoprop (Mocap 10G) or fonofos (Dyfonate 10G or
20G). Remember that label claims for these products state
that they are ‘‘aids in the control of’’ or that they ‘‘re-
duce damage from light to moderate infestations.”” If there is
a heavy cutworm infestation, a rescue application of bait or
spray will help. But you must detect and evaluate the need
before excessive cutting and while cutworm larvae are less
than half grown.

The advantages of planting time application of some
granular rootworm insecticides are:

® Application with the planting operation reduces the use
of petroleum energy.

® It provides control of some other soil insect problems
such as seed corn maggot and seed corn beetle. When applied
after mid April, it reduces damage from wireworms, corn
rootworms and annual white grubs.

The disadvantages of planting time application of some
granular rootworm insecticides are:

® Application may not protect stand under conditions of
heavy cutworm infestation.

® There must be moisture to activate granules.

® Granular insecticide expenditure, solely for cutworms,
may or may not be justified.

Preplant, broadcast, incorporated application.
Since heptachlor is no longer used, there is no chlorinated
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