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MANAGEMENT OF THE CORN ROOTWORM COMPLEX

The corn rootworm complex in the Midwest is considered the most economically damaging insect complex in corn;
however, it can be managed effectively by applying integrated pest management concepts. The complex in the Midwest
consists of two species, the western corn rootworm (WCR) and the northern corn rootworm (NCR). The corn rootworm
complex attacking corn in Texas, Southern Oklahoma and Southeastern New Mexico consists of two major species, the
western corn rootworm (WCR) and the Mexican corn rootworm (MCR). The MCR adult is similar in size to the WCR, but
the coloration is different--the MCR is pale green with faint darker stripes on the wing covers and the WCR is yellowish
with black striped wing covers (Figure 1). Management strategies that are employed against the complex in the Midwest
are also effective against the MCR.

Figure 1. Western corn rootworm adult (left), northern corn rootworm adult (middle), and Mexican corn
rootworm (right).

The biology of the western and northern corn rootworm is
very similar. They produce a single generation per year and
overwinter in the egg stage. Egg hatch begins in the late
spring and half of the eggs hatch after approximately 680
to 750 soil-based degree days using a base temperature
of 52°F. This usually occurs in early June in the central
Corn Belt. The larvae (Figure 2) go through three growth
stages, with the entire larval stage lasting about 30 days. In
the central Corn Belt, adults can usually be found by July
4th, but adult emergence can occur well into August. After
mating, females deposit eggs in the soil, with the majority of
eggs deposited in the upper 6-inches of the soil profile.

Figure 2. Corn rootworm larvae. Note the brown

head capsule and brown anal plate.
Photo courtesy of UNL Entomology.
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In the late 1980s it was observed in Central lllinois that corn following soybeans were being economically injured by
corn rootworm larvae. This led to the discovery of a new variant of WCR. The variant will feed on soybean leaves and
flowers. The female deposits eggs in the soil of soybean fields, resulting in possible injury the following year. Since

its discovery in lllinois, there have been reports of the variant in Wisconsin, Indiana, lowa and Minnesota. The same
technique used to sample WCR in corn can be used to sample soybean fields in areas known to have the WCR variant.
Place sticky traps at least 18-inches above the canopy. If a daily average per trap equals or exceeds 1.5 WCR, a control
tactic is recommended for the next cropping season. Management tactics are the same as managing the non-variant
type. Extending the rotation out of corn for another year, soil applied insecticides, or using a pyramided corn rootworm
corn product are all viable management tactics. Planting soybeans following soybeans is not recommended; however,
planting winter wheat would be an excellent choice to extend the rotation away from corn as it is not a larval host for corn
rootworm.

In the late 1800s, it was observed in Missouri that first year corn was injured by NCR. There were occasional reports of
injury to first year corn by NCR reported throughout the 1900s. In the late 1980s, reports of injury to first year corn in
Northeast Nebraska and Northwest lowa became more wide-spread. It was discovered that inherent in NCR populations
is a small number of eggs that can overwinter longer than a year before hatching. This trait becomes more pronounced
when corn is produced in an every other year production system. There have been reports of an extended diapause
strain occurring outside of the original area, from Minnesota, Missouri, lllinois and Wisconsin. While the WCR variant
deposits eggs in soybean fields and hatch the next year, NCR deposits eggs in corn fields and then hatch in the second
year. Management tactics that can be used for the NCR variant are the same as those employed to manage non-variant
populations. Northern corn rootworm females deposit eggs in existing corn fields and there is a portion that will not
hatch the following year, but then in the second year after they are deposited. Since they deposit the eggs in corn fields,
the sampling strategy used in corn can be used. If the threshold is reached for NCR, a management tactic should be
considered not only in the subsequent cropping season, but the following one as well. Tactics such as extending the
rotation to a non-corn crop, applying a soil applied insecticide, or selecting a pyramided corn rootworm product can be
effective at controlling NCR.

Management
Management of Larval Injury by Sampling Adults

Managing potential injury caused by the larval stage begins with monitoring the
adult activity during late July through August of the previous year. Counting adults in
corn fields, either on plants or captured on sticky traps, can provide an indication of
the risk of larval damage the following year. The use of sticky traps is becoming the
standard method to assess the risk of injury.

Counting Adults Using Sticky Traps in Corn'’

For every 10 to 50 acres of corn, select two corn rows, separated by at least 300
feet and at least 150 feet from the field margin. Place six sticky traps (e.g. Pherocon®
AM unbaited), in each row separated by 150 feet. Attach the trap directly above the
ear, removing leaves that may get tangled in the trap. Mark the row, so it can be
easily found. Place the traps at silking and count the total number of WCR and NCR
every week and replace the trap. Determine the average number of corn rootworm
adults per trap per day. For example, if a total of 100 beetles captured on 12 traps
over a week would be an average of 1.2 beetles per trap per day (100/12 = 8.3;
8.3/7 = 1.2 beetles/trap/day). If at any time during the sampling period the number Figure 3. Sticky trap used to
of beetles exceeds an average of 2 beetles per trap per day, a control tactic is sample corn rootworm adults.
recommended for the next growing season. The trapping period should last at least  Photo courtesy of Cory Tilstra

four weeks.
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In areas with the NCR variant, if the number of NCR adults exceeds two beetles per trap per day, then injury may occur in
two years.
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*Based on Hein and Tollefson (JEE 1985); Dunbar and Gassmann (JEE 2013).

Figure 4. Sticky trap placement in the field.

Figure courtesy of Erin Hodgson, lowa State University.

Counting Adults on Sticky Traps in Soybeans

In areas where the WCR variant is present, soybeans can be sampled using the same technique that is used in corn.

Place sticky traps at least 18-inches above the canopy. If a daily average per trap equals or exceeds 1.5 WCR, a control
tactic is recommended for next cropping season.

Management Tactics if Adult Counts Exceed the Threshold?

Management tactics include:

e  Crop rotation to a non-corn crop

»  Corn is the only agronomic crop in which the corn rootworm complex can complete its life cycle. If adult counts
exceed the threshold, rotating to non-corn crop is the most effective known control. In areas where the NCR
variant occurs, rotation away from corn should be for two years.

e Corn product selection that contains a pyramided below-ground trait package

» A pyramided corn product is one that has been genetically modified to produce at least 2 proteins as directed
towards a single pest. For products containing SmartStax® technology, there are two Bacillus thuringiensis (Bt)
proteins that are active against corn rootworm larvae, Cry34/35Ab1 and Cry3Bb1.

e |nsecticides

»  Insecticides can be applied at planting or with a layby application prior to egg hatch to suppress economic injury
by the corn rootworm larvae. Consult your local state extension office for local recommendations.

RuppSeeds.com e Page 3 of5

Copyright 2019 Rupp Seeds Inc. All Rights Reserved.



MANAGEMENT OF THE CORN ROOTWORM COMPLEX

»  An aerial application of insecticide to kill adults prior to egg laying is a tactic that has been used for several
years. Timing and determining the number of adult beetles in the field is critical with this tactic. In addition to
determining the abundance of corn rootworm adults, the percentage of gravid (those females with eggs that
are ready to be deposited) females must be determined. The recommended threshold is 0.75 beetles per plant,
regardless of plant population, and 10% of the females are gravid. Multiple applications may be required to
suppress adult populations below the threshold and prevent subsequent larval damage the following cropping
season. Including an insecticide with a fungicide application at R1 for the purpose of controlling adults and larvae
the following season is not recommended unless adults reach the threshold.

Resistance to Bacillus thuringiensis

In the early 2010s, it was reported in lowa that populations of WCR had become resistant to the Cry3Bb1 Bt protein.!
Additional resistant populations have been identified in Nebraska?, lllinois®, and Minnesota*. Some populations with
resistance to the Cry3Bb1 protein are also resistant to the mCry3A and eCry3.1Ab Bt proteins. Recently, there has been
confirmed resistance to the Cry34Ab1/Cry35Ab1 Bt protein®.

Common Questions and Answers on Corn Rootworm Management
Should | sample my first-year corn field if | am planning on planting corn there next year?

Yes. Corn rootworm females usually mate in the field where they emerge. Females usually disperse more readily than
males, therefore first year corn fields usually contain a higher percentage of female beetles. Fields planted later than
surrounding corn fields may be more attractive to dispersing females if the field is beginning to silk and shed pollen
compared to earlier-planted fields in which silks have begun to brown.

Do | need to sample all my corn fields?

It depends. If your crop production system is a strict corn and soybean rotation, then there would be no need to sample

the field. However, if you have experienced injury to first year corn and NCR is a suspected species, then the field should
be sampled to identify the risk for injury in two years when corn is produced in the field. If WCR is the suspected species,
then field does not need to be sampled, but the soybean field should be sampled for WCR adults as described above.

Can | use larval sampling to determine the need to use a rescue treatment?

Larval sampling can be used to detect the presence of corn rootworm larvae. The general economic action threshold is
if 2 or more larvae per plant are found, a treatment may be warranted. Usually by the time larvae are detected, there isn’t
enough time to treat to prevent economic loss.

Can | use an insecticide to kill the adults before enough eggs are deposited to result in economic injury?

This tactic has been used with some success in the past. Timing is critical with this tactic. Adults are counted on plants
and if a threshold is reached, usually 0.7 to 1 beetle per plant and 10% of the females are gravid (ready to deposit eggs)
an insecticide is recommended.

Does tillage have an impact on the population?
Fall or spring tillage will not have an impact on egg survival.
Will a cold winter kill the eggs?

Yes, but it depends on how cold, duration of the cold spell, rootworm species, soil texture, and possibly snow cover
and tillage system. In general, NCR can withstand colder temperatures for a longer period of time than WCR. Fields
without snow cover or crop residue may experience colder temperatures. Research has found that if soil temperature is
maintained at or below 14°F for two to four weeks substantial mortality of WCR eggs can occur.®
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Legal Statements

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.

SmartStax® is a registered trademark of Bayer Group. All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved. 1001_S1
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