Managing Corn Rootworm in High Pressure Areas
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Historical estimates suggest northern corn rootworm (NCRW) and western corn rootworm (WCRW) are
responsible for nearly $1 billion dollars annually in crop losses and control costs. Corn rootworm (CRW)
eggs overwinter in the soil and begin to hatch and feed on corn roots in late May or early June (Figure 1).
Larval feeding can decrease yield potential and increase the risk of root lodging (Figure 2). Larvae feed on
roots for approximately 3 weeks, which is the time it takes to reach pupation (Figure 3). Adult emergence
begins in early July with peak emergence occurring around the beginning of August. Adult beetles feed on
corn leaves, pollen, and soft kernels, but cause the most damage when feeding on silks.

Crop rotation may not be as effective. Traditionally, crop
rotation has been an effective method for preventing larval root
damage. However, in certain areas of the Corn Belt, rotation is
no longer as effective due to extended diapause populations of
NCRW and the soybean variant of WCRW. The eggs of the
extended diapause biotypes of NCRW require two or more
winters to develop and hatch making a corn/soybean rotation
less effective as a management tool. In addition, the soybean
variant biotype of the female adult WCRW migrates to soybean
fields to lay their eggs. This ensures infestation of the next
year’s corn crop, once again rendering rotation with soybeans
ineffective.
B.t. trait technology offers effective and consistent control.
With some traditional methods of CRW management
compromised, many growers have employed the use of
transgenic B.t. products such as YieldGard VT Triple®, Genuity™
VT Triple PRO™ and Genuity™ SmartStax™ to protect their
corn crop against the CRW pest. Since the introduction of
YieldGard® Rootworm technology, growers have experienced the
root and yield protection benefits of B.t. trait technologies.
University tests indicate the CRW technologies, YieldGard VT
Triple® and Herculex® XTRA, consistently controlled corn
rootworm root feeding better than soil insecticides and the
untreated check (Figure 4). In these studies, there were no
significant differences between the YieldGard VT Triple® and
Herculex® CRW technologies. The more recent introduction of
Genuity™ SmartStax™ combines Monsanto’s YieldGard VT
Rootworm/ RR2® technology and Dow Agro-Sciences’ Herculex®
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Figure 3. A magnified photo of two 3rd instar
corn rootworm larvae.

Figure 2. Lodged corn due to corn rootworm
root damage.

RW Insect Protection technology, along with B.t. for specified
above ground insect pests. This new technology not only
provides better efficacy and consistency of root protection
against CRW, but also helps minimize the threat of insect
resistance due to its dual modes of activity (Figure 5).
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Figure 1. A root pruned by corn rootworm
larval feeding (left) and a healthy root (right).
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Figure 4. Four Years of University Trials Compare Average Root Damage
Ratings of YieldGard VT Triple® (VT3) with YieldGard VT Rootworm/RR2®
(VTRW), Herculex® XTRA (HXX) with Herculex® Rootworm (HXRW), NonCRW B.t. corn treated with soil applied insecticide (Soil Insecticides), and
the Untreated Check.
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ative to help assess your current corn rootworm management
strategy. Scouting for CRW larval damage should take place in
mid-July. To do so, dig a series of corn root balls (one foot in
diameter), shake off the soil, and wash roots. Root damage due
to corn rootworm larval feeding consists of brown feeding scars
often along the side of the roots, tunneling inside the larger
roots, and root pruning with the roots eaten back toward the
base of the stalk (Figure 6). Injury may be limited to a single
root, or consist of multiple whorls of roots chewed back. The
Iowa State Node Injury Scale can be used to evaluate feeding
damage (http://www.ent.iastate.edu).

< 1.5” = pruned

% consistency is calculated as the % of roots evaluated that have a root
damage rating less than 0.25 using the 0-3 Node Injury Scale (NIS).
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Figure 6.
Examples of
root pruning
due to CRW
feeding.

Figure 5. 2009 Internal Monsanto Data Comparing the Average Root
Damage Ratings of Genuity™ VT Triple PRO™ (GENVT3P), which
contains YieldGard VT Rootworm/RR2®, Genuity™ SmartStax™
(GENSS), and Non-B.t. corn also known as the untreated check. Data
Source: Monsanto Trait Integration, artificially infested.

Management
Scouting is an integral part of CRW management. The
extensive data sets from numerous university and on-farm trials
have shown selecting a product with transgenic B.t. trait
technology is the most consistent form of CRW larval control
compared to conventional methods. Scouting is also an integral
part of successful CRW management. Root damage ratings are
a good measurement of current control methods and efficacy,
but do little to help plan control strategies for successive years.
Adult CRW beetle counts are a key component in assessing the
potential number of eggs that may be laid in a field the following
year. CRW beetle populations are dependent on the CRW
emerging from within the field and also those that immigrate
from other fields. Because future CRW populations and
densities are independent of the performance of the B.t. trait
technology or any other insect management tactics employed
during the existing crop season, scouting should serve as the
primary source of information used to formulate an effective
control strategy for the following year. Scouting becomes
increasingly important for growers in high pressure areas that
utilize practices conducive to increasing CRW populations. A
few examples of production practices that may favor CRW
populations include: planting continuous corn, late planted corn
fields relative to others in the area, and planting late maturity
hybrids such as those used for silage. Full season hybrids used
by many silage growers are often prime targets for escalating
CRW beetle populations since they pollinate later in the season
when other desirable adult CRW food sources have
deteriorated.
Assess control strategy with root damage ratings. Since
root damage cannot be seen above ground, root digs are imper2 / 3

Scouting for adult corn rootworm beetles. Because adult
CRW beetle counts help estimate the extent of CRW larval
damage a grower might expect the next year, Monsanto
recommends field scouting for adult CRW beetles during the key
months of July and August when peak CRW beetle activity
occurs. Thresholds vary by state and planting density. In
general, if adult beetle populations exceed ¾ - 1 beetle per
plant, the potential for significant yield loss the next season may
exist if no control tactics are instituted. In the majority of areas,
selecting a trait product such as Genuity™ SmartStax™ corn
provides a grower control of CRW. In general, if adult CRW
populations are greater than 3-5 beetles per plant, secondary
control tactics may be warranted in addition to the B.t. trait
technology. Such instances are very rare, where less than 0.1%
of B.t. CRW acres have warranted a secondary control tactic.
Where secondary control tactics are required, well-timed foliar
adult beetle sprays have been effective in keeping CRW
populations at manageable levels when used in conjunction with
B.t. CRW technology. Growers in irrigated areas have also
experienced good results with insecticides labeled for
chemigation treatments against adult CRW. However, the key

Figure 7. Northern Corn Rootworm (NCRW) Beetle or Adult

Figure 8. Western Corn Rootworm (WCRW) Beetle or Adult
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to success is timing the insecticide applications prior to significant
egg laying activity of the female adults. Consult your local crop
consultant or university extension specialist for more information.
Best Management Practices (BMP) for heavy pressure CRW.
Monsanto’s CRW B.t. trait technology, as found in YieldGard VT
Triple®, Genuity™ VT Triple PRO™, and Genuity™ SmartStax™
provides the most consistent control of CRW larval feeding
compared to conventional methods. Since its introduction, CRW
B.t. trait technology has provided root and yield protection benefits
against CRW on greater than 99.9% of corn acres utilizing the
technology. In less than 0.1% of the acres planted, root lodging
has been observed at various levels. In situations where root
lodging is observed, it is generally associated with extremely
heavy CRW populations, but also combined with other
environmental conditions such as wet soils and wind. Therefore,
emphasizing the importance of routine scouting and field
monitoring of insect population densities is critical in understanding
when the addition of alternate insect control tactics may be
justified. In some cases this could be lay-by treatments of soil
insecticides during peak hatch of CRW, chemigation treatments of
approved insecticides, or adult beetle spray products designed to
reduce the CRW population to manageable levels. Because
insect populations are dynamic and are constantly changing from
year to year, Monsanto has developed the following best
management practices (BMP) for growers to consider in areas with
a history of heavy CRW pressure.
BMP for growers with a history of heavy CRW pressure:
1. Monitor Insect Populations: Employ appropriate field
scouting techniques and treatment decision thresholds to
help manage insect pest pressure in your corn fields.
2. Integrated Pest Management: Utilize CRW management
tools in a well planned CRW management strategy
including, crop rotation (where effective), planting date,
trap crops, CRW B.t. trait technology and insecticides
(where appropriate) to manage CRW population densities
on your farm and from field to field.
3. Technology: Utilize the most advanced corn rootworm
technology available today, Genuity™ SmartStax™ corn,
to protect yield potential.
4. Germplasm: Select germplasm that is adapted for your
farm and has a strong root rating.
5. Grass Weed Control: Focus on and maintain excellent
grass control to help prevent suitable alternative hosts of
corn rootworm larvae. The Roundup Ready® Corn 2 trait
herbicide system utilizing a Roundup Ready RateTM
recommendations of Harness® or Degree® brands (PRE),
followed by a well timed application of Roundup® brand
agricultural herbicides (POST), can help growers achieve
this goal.
6. Cultural Practices: Manage for appropriate maturity and
harvest schedules to help minimize adult CRW movement
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from surrounding fields which may result in increased egg
laying and future infestations for the following growing
season.
7. Agronomics: Maintain good soil fertility and water levels
to help avoid additional stress to corn plants.
8. Insect Resistance Management: EPA requires growers
to plant a refuge in conjunction with B.t. trait technology to
help manage against insect resistance development.
Sources: K.L. Steffey.1999. Handbook of Corn Insects. Entomological Society
of America, Larson, E. 2006. Corn/ Wheat Planting Pitfalls. March 2006
Agronomy Notes Newsletter. Mississippi State University Extension Service.
Available On-line: Ratcliffe, S.T., Gray, M.E., Steffey, K.L. 2004. Corn
Rootworm Diabrotica spp. University of Illinois Extension. Integrated Pest
Management. http://ipm.illinois.edu
Monsanto Company is a member of Excellence Through Stewardship®
(ETS). Monsanto products are commercialized in accordance with ETS Product
Launch Stewardship Guidance, and in compliance with Monsanto’s Policy for
Commercialization of Biotechnology-Derived Plant Products in Commodity
Crops. This product has been approved for import into key export markets with
functioning regulatory systems. Any crop or material produced from this product
can only be exported to, or used, processed or sold in countries where all necessary regulatory approvals have been granted. It is a violation of national and
international law to move material containing biotech traits across boundaries
into nations where import is not permitted. Growers should talk to their grain
handler or product purchaser to confirm their buying position for this product.
Excellence Through Stewardship® is a registered trademark of Biotechnology
Industry Organization. B.t. products may not yet be registered in all states.
Check with your Monsanto representative for the registration status in your
state. Individual results may vary, and performance may vary from location to
location and from year to year. This result may not be an indicator of results you
may obtain as local growing, soil and weather conditions may vary. Growers
should evaluate data from multiple locations and years whenever possible.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup
Ready® crops contain genes that confer tolerance to glyphosate, the active
ingredient in Roundup® brand agricultural herbicides. Roundup® brand agricultural herbicides will kill crops that are not tolerant to glyphosate. Degree® and
Harness® are not registered in all states. Degree® and Harness® may be subject to use restrictions in some states. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local Monsanto dealer or representative for the product
registration status in your state. Degree®, Genuity™, Genuity and Design™,
Genuity Icons, Harness®, Roundup®, Roundup Ready®, Roundup Ready 2
Technology and Design™, Roundup Ready RATE and Design™, SmartStax™,
VT Triple PRO™, YieldGard VT®, YieldGard VT Rootworm/RR2®, and Technology Development by Monsanto and Design(SM) are trademarks of Monsanto
Technology LLC. Ignite® and LibertyLink® are registered trademarks of Bayer.
Herculex® is a trademark of Dow AgroSciences LLC. Respect the Refuge® and
Respect the Refuge and Corn Design® are registered trademarks of National
Corn Growers Association. All other trademarks are the property of their respective owners. ©2010 Monsanto Company.AMB021510
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