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Introduction

The Joliet Junior College J. F. Richards Demonstration and Research Farm
was founded in 1983 with the expressed purpose of being an educational resource
for agricultural students and their instructors. There are three major objectives of
the Demonstration and Research Farm. They are: 1) Provide an instructional
setting for crops and soils analysis, this allows students to put into practice skills
they have learned in the classroom. 2) Demonstrate crop response to various
agronomic practices, this provides an environment for students to observe
firsthand the impact of various agronomic practices on crop growth and
development. 3) Provide unbiased, sound agronomic information to crop
producers.

The Demonstration and Research Farm consists of 108 cropped acres with
58 acres of corn and 50 of soybean in 2008. Fifteen agronomic studies and two
demonstrations were implemented; they included the evaluation of corn and
soybean herbicides and insecticides, tillage systems, row spacing and plant
populations, and planting dates in both corn and soybean. Nitrogen (N) fertilizer
rates and corn root protection were among other replicated studies.
Demonstrations (unreplicated) of corn and soybean varieties were also included.

Our Demonstration and Research Farm is situated in Joliet, lllinois (North
Eastern lllinois) a region dominated by soils with low phosphorous (P) supplying
power and high cation exchange capacity. Soil fertility levels at the Demonstration
and Research Farm are within acceptable ranges for row crop production. P soil
levels range from 50 to 140 with a median of 69 Ib available P per acre, and
exchangeable K* ranges from 277 to 502 with a median of 360 Ib per acre. Soil
pH ranges from 5.6 to 7.4 with an average of 6.7. Given these soil fertility levels,
maintenance fertilizer P and K are applied annually at a rate of 50 |Ib P,O5 and K,O
per acre. The five year moving average yield for corn and soybean is 172 and 49
bushels per acre respectively.

Zero tillage is the primary tillage system used, thus fall, spring preplant, or

spring preemerge fiburndowno herbicides

preplant burndown herbicides were applied in November of 2007 where soybean
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was to be planted in 2008 and included CanopyEX + 2,4-D. For corn, spring
applied preemerge burndown herbicides consisted of Roundup Weather Max +
2,4-D. In addition to the burndown, weed control in corn was accomplished by
preemerge applications of HarnessXtra followed by postemerge applications of
Roundup Weather Max or Impact. Weed control for soybean, in addition to the fall

burndown, was accomplished with a V4 application of Roundup Weather Max.

Both corn and soybean were planted using a Kinze model 3000 pull-type
planter manufactured in 2002 and equipped with a coulter and residue remover
combination for zero-till planting. Corn was planted in 30 inch rows at a rate of
34,000 seeds per acre and planting dates for most corn was mid to late April.
Soybean was seeded at a rate of 150,000 seeds per acre in either 15 or 30 inch
rows. Most soybean was planted the first half of May. Crops were harvested the
second half of October. The average corn yield was 179 bushels per acre, while

soybean averaged 44.
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Corn Rootworm Larval Control Products

Rationale

Corn rootworm (CRW) is the most damaging insect pest of mono-cropped
corn in the Midwest (Levine and Oloumi-Sadeghi, 1996), and as such has the
potential to inflict heavy economic losses (Gray et al., 1993). Beginning in the
19806s, this pest has inflicted antoesti mat ed
U.S. corn producers through yield reductions and the cost of control measures,
and hence has earned the nickname Athe Dbill]
to 1995, rotated corn in lllinois was not vulnerable to root injury from Western Corn
Rootworm (Spencer et al., 1997). Since 1995 however, a variant western corn
rootworm exhibiting a behavioral shift to oviposition in crops other than corn has
resulted in a failure of crop rotation to control WCR in first year corn fields (Levine
et al., 2002).

Figure 1 depicts a dramatic increase in first-year corn acres at risk from
corn rootworm larval injury in 2005 compared to 1999. In 2005 all Illinois corn
producers were at some risk of seeing first-year corn injured from corn rootworm
larvae, compared to only about ¥4 in 1999. The latest development has been the
expansion of the variant into Southern lllinois (South of I-70) as reported by
Steffey (2005). Our objectives were to evaluate the efficacy of corn rootworm
larval insecticides (seed treatment & granular) and transgenic Bt-RW corn, and to

determine the relationship between root injury ratings and corn grain yield.
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Corn Rootworm Larval Control Products

Potential WCR injury
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Figure 1. Possible injury from Western corn rootworm larvae in first-year corn
fields in 1999 and 2005.

Source: University of Illinois Extension, IPM Field Crops. [Online] available at:
http://ipm.uiuc.edu/fieldcrops/insects/western_corn_rootworm/index.htmi.
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Corn Rootworm Larval Control Products

Methods

Five granular insecticides, one seed treatment, two Bt-RW events, and an
untreated control were evaluated for their impact on corn root injury from corn
rootworm larvae and grain yield. ThetwoBt-RW event s wer & Monsanto
Triple (Cry3Bbl)andDu Pont 6s Hercul ex RW). (Tetw34Ab1l/ Cr y:
transgenic RW events were fstackedowith european corn borer resistance and
herbicide tolerance. The VT triple and Herculex RW events were contained in
hybrids Dekalb 61-69 (VT3) and Pioneer 33H29 (HXX). The isoline of Pioneer
33H29 (HXX), 33H27 (HX1) was used for all six insecticides and the untreated
control. The product rate of granular insecticides was (0z per 1000ft. of row);
Lorsban15G (8), Fortress2.5G (7.35), Force3G (4), Counterl5G (8), and
Aztec2.1G (6.7). The seed treatment insecticide Poncho 1250 was applied at
1.25mg active ingredient (clothianidin) per kernel. Both Pioneer and Dekalb
hybrids had similar maturities (111-112 day).

The previous crop was late planted corn (early June), in an effort to
increase adult egg laying and hopefully larval populations the following season.
The experimental area was moldboard plowed in the fall of the year, and shallowly
disked in the spring. The crop was planted on April 23rd, seeded at 34,000 seeds
per acre, and 40 Ib N/acre urea ammonium nitrate applied two inches to the side
and two inches below the seed furrow. All granular insecticides were applied in
the seed furrow through a planter-box attachment. Harness Xtra was applied at
60 oz/acre preemerge, followed by Roundup WeatherMax at 21 oz/acre
postemerge (V3). At V5 the crop was sidedressed with 100 Ib N/acre of urea
ammonium nitrate. On July 14th (V18), five randomly selected plants from each
plot were dug from the soil, washed, and rated for root injury on the 0 i 3 node-

injury scale (Oleson et al., 2005).
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Corn Rootworm Larval Control Products

Results

The untreated control had 1.5 nodes of roots destroyed (Figure ). The seed
treatment insecticide Poncho 1250 had a similar level of injury to that observed in
the control treatment. The five granular insecticides tended to reduce root injury
compared the control treatment, but all had injury considerable greater than any of
the Bt-RW treatments. Both Bt-RW products (HXRW and VT3) had numerically
lower injury ratings when compared to any insecticide alone, or the untreated
control. The addition of Counter or Fortress to either of the Bt-RW technologies
had little or no impact on root injury, the same finding as 2007.

Figure three depicts both root injury rating and grain yield of four selected
treatments from 2003 through 2008. Root injury rating was very high (> 2.4) in the
untreated control during the five year span from 2003 through 2007. In 2008
however, the untreated crop had nearly one entire node of injury less than it had
suffered in any of the previous five years. Two possibly related circumstances
changed for the 2008 crop versus the previous years. First, we have observed
large decreases in adult WCR populations beginning in the summer of 2007.
Al t hough we havendt quanti f i edcondy 200&isdul t dec
the only season the untreated control had an insecticidal seed treatment (Poncho
250).

Grain yields in Figure three also indicate a lack of yield reducing root injury
in 2008, which differed from previousyears. | t 6s wort h noting the un
produced a significantly lower yield compared the Bt-RW treatment every year,
except 2008. In contrast, the granular insecticide Force produced the same yield
as Bt-RW every year, and Lorsban in three of the six years. The six year average
root ratings indicate distinct differences for each of the control products, while
grain yield differences are less abrupt. Force resulted in numerically higher injury

every year compared to Bt-RW, despite this however, yields were similar.
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Corn Rootworm Larval Control Products

Figure four depicts a relationship between root injury and grain yield.
A plateau-quadratic curve was fit to the data, the curve indicates maximum
yield can be expected up to a root injury rating of 0.68. A root rating of 1.5
would produce a mere 5% yield loss. With root ratings between 0 and 1.5,
such as that of the Force treated plots, little or no yield loss would be
expected. Therefore it should not be surprising that Force treated plots

always produced the same yield as Bt-RW.

Mark Pawlowski and Wyatt Wessel prepare to dig corn roots for evaluation (July
2008).
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