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Rootworm Control and Damage, it's a Numbers
Thing - (John Obermeyer and Larry Bledsoe)

• Late-season pollen producing plants entice
rootworm beetles for food, mating and egg-laying.

• Lodged corn is often the result of a concentration
of egg-laying the previous season.

• Rootworm control products are challenged to
protect roots where numerous eggs/larvae exist.

• Efficacy data from two different plots show the
difference between "normal" and "serious"
rootworm pressure.

• Even Bt rootworm corn appears inundated with
rootworm pressure at one location in Indiana.

Rootworm larval pressure and product
performance varies within the field and from field to
field. We, and other universities, evaluate efficacy of
rootworm control products following very late-planted
corn or "trap-crops." Trap-crops attempt to provide
uniform larval feeding pressure the following season by
attracting massive numbers of rootworm beetles that
feed-on the pollen/silks leading to mating and egg-
laying within that field. We have been doing this for
years to test experimental and labeled rootworm
products. However, rootworms often don't cooperate in
providing us the severe, and certainly not uniform,

pressure desired. That's why we conduct these tests at
multiple locations in Indiana and randomly replicate
treatments within the plots. Producers often unwillingly
create similar scenarios by replanting drowned out
areas, allowing weed escapes in areas of a field, or not
monitoring for variant western corn rootworm beetles in
soybean.

When producers purchase and apply rootworm
materials they expect CONTROL. Still it is not unusual
for producers to notice areas of cornfields that have been
lodged while out combining. These lodged areas may be
a result of serious root feeding from a concentration of
eggs laid the previous season. The numbers of eggs, or
"egg-load," deposited in a given area or whole field is the
most important of all variables determining the
following year's risk to rootworm feeding. High egg-
loads, coupled with optimal soil conditions for larval
survival in the spring, will likely cause significant
rootworm damage to corn causing plant lodging and
possibly death. This will occur even when control
products are used properly (time of application,
placement, etc.) and at the labeled rate. In other words,
control products can be "overwhelmed" with rootworm
numbers. Comparing the 2004 efficacy data on the
following page, you will see we got serious damage at
the Pinney Purdue Agricultural Center (PinPAC) at
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Grain Bin Clean-Up - (Linda Mason and John
Obermeyer)

• Stored grain insect infestations usually begin from
poor sanitation.

• Procedures are given to prevent infestations.
• Now is the time to carry out bin clean-up

procedures.

Storage facilities should be readied for corn that will
likely carryover to next spring or summer. Preparing

Wanatah in northwestern Indiana. The PinPAC site was
moderately dry throughout the summer, but had well
timed rains that resulted in excellent growth of the corn.
Although, the results at the Northeast Purdue
Agricultural Center (NEPAC) at Columbia City
represent average damage from rootworm larvae for
that region, this damage was highly variable.  That site
received an atypical amount of rain (about 20 inches)
from May through July with more than 7 inches in 72
hours in mid June and probably accounts for the
increased variability and overall low rootworm
damage.  Two other Indiana test sites were abandoned
because of early-season saturated soils that resulted in
near total mortality of rootworm larvae.

Root-Rating Performance of Various Rootworm Products 2004; 1-6 Scale.1,2

Best3

Location Rating Aztec CounterCR Force Poncho1250 Capture      YieldGardCR      Check

NEPAC 1.60 1.70 2.30 1.95 2.00 1.75    1.60          3.60
PinPAC 2.20 2.60 2.50 2.55 3.70 3.65    3.10          5.90

1Root rating: 1 = none to little damage, 6 = severe root pruning, 3.5 or greater - plants likely predisposed
to a significant yield loss

2All granular products applied in T-band
3The "Best Rating" is the least amount of rootworm damage for any treatment in the plot

The biggest surprise when comparing 2004 data is
the reduced efficacy of YieldGard® Rootworm at
PinPAC. Granted this is only one site in Indiana that we
are reporting, but it is the first time that we have
measured YGRW trait performance that is much lower
than anticipated. Apparently rootworm Bt corn is also
showing some surprisingly poor ratings in University of
Illinois plots where rootworm pressure was excessive.
No one at this time knows for certain why this new
technology for rootworm control has shown a "kink in
the armor." You can be certain that many rumors
concerning Bt-corn performance will spread this fall

and coming winter. University and industry
entomologists will be closely studying this situation. It
simply may be a matter of the rootworm larval numbers
overwhelming the Bt-toxin expressed in the roots. We
know that larvae must feed on the roots to ingest the Bt
and then either die or become dramatically delayed in
growth and development. Enough "sick" larvae may
still do significant damage when larval numbers are
extremely high. Unlike Bt corn for above-ground
lepidopteron insects (e.g., corn borer) that has given
near 100% control, YieldGard Rootworm expresses a
lower dose of the toxin in the roots which allows for a
small percentage of surviving larvae.  To keep this in
perspective, other than this one test plot, we are not
aware of any suspected poor performance of rootworm
Bt corn in Indiana at this time.  In the coming days of
harvest, farmer's observations made through their
combine windshields and by their yield monitors will
add to our understanding of how this product protected
corn in many environments and how that protection
was associated with productivity.

Corn rootworm, especially as it pertains to the
western corn rootworm variant, and additional product
performances will be featured in the November issue of
the Pest&Crop.

• • P&C • •

bins for storage now goes a long way toward preventing
insect infestations. Several species of insects may infest
grain in storage. The principal insects that cause
damage are the adult and larval stages of beetles, and
the larval stage of moths. Damage by these insects
includes reducing grain weight and nutritional value,
and by causing contamination (as live or dead insects),
odor, mold, and heat damage that reduce the quality of
grain.
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Newly harvested corn may become infested with
insects when it comes in contact with previously
infested grain in combines, truck beds, wagons, other
grain-handling equipment, augers, bucket lifts, grain
dumps, or grain already in the bin. Insects may also
crawl or fly into grain bins from nearby accumulations
of old contaminated grain, livestock feeds, bags, litter,
any other cereal products, or rodent burrows.

Insect infestations can be prevented by employing
good management practices. Now that many grain bins
are empty, the following guidelines should be used
before the 2004-grain is placed in bins:

• Brush, sweep out and/or vacuum the combine,
truck beds, transport wagons, grain dumps, augers,
and elevator buckets to remove insect-infested
grain and debris.

• In empty bins, thoroughly sweep or brush down
walls, ceilings, ledges, rafters, braces, and handling
equipment and remove debris from bins.

• Inside cleaned bins, spray wall surfaces, ledges,
braces, rafters, and floors with an approved
insecticide (Diatomaeceous Earth; Reldan 4E;
Storcide (does NOT have CODEX MRLs);Tempo SC
Ultra) to create a perimeter barrier. Outside,
complete this barrier by treating the bases and walls
up to 15 feet high, plus the soil around the bins.

• Remove all debris from fans, exhausts, and aeration
ducts (also from beneath slotted floors, when
possible). Fumigate the false floor area if the bin has
a history of insect infestation or you have not
cleaned the false floor area recently. Only certified
fumigation applicators may purchase and apply
these.

• Remove all debris from the storage site and dispose
of it properly according to area, state, and/or
federal guidelines (the debris usually contains
insect eggs, larvae, pupae, and/or adults, ready to
infest the newly harvested grain).

• Remove all vegetation growing within ten feet of the
bins (preferably the whole storage area). Then spray
the cleaned area around bins with a residual
herbicide to remove all undesirable weedy plants.

• Repair and seal all damaged areas to the grain
storage structure. This is not only to prevent insect
migration into the bin, but also to prevent water
leakage, which leads to mold growth.

• Do not store newly harvested grain on old grain
already in storage.

• Whenever fans are not operated, they should be
covered and sealed. This reduces the opportunity
for insects and vertebrates to enter the bin through
the aeration system.

• • P&C • •

No Reports of Hessian Fly Damage in 2004 - (Sue
Cambron)

• Planting after the fly-free date is a key management
strategy for reducing Hessian fly problems.

•  Destruction of volunteer wheat helps reduce insect
reservoir to avoid spring infestations.

• Wet fall contributes to late planting.

The Hessian fly is present in wheat-growing areas
throughout Indiana and often survives, although in
lower numbers, in wheat stubble or grasses during the
summer.  No fly damage was reported in Indiana in
2004, and less than 1/10th percent infestation was found
in the uniform Hessian fly nursery from southern
Indiana. However, there is potential for rapid increase
of fly populations as a result of weather conditions or
cropping practices that favor survival of eggs and
young larvae in the fall.

Much of the fall fly population can be avoided by
planting after the fly-free date.  This is key to avoiding
subsequent infestation by the spring brood.
Additionally, it has been shown that following the fly-
free date will help reduce wheat disease problems and
reduce winter kill from excessive growth. Crop rotation,
where wheat following wheat is avoided, also is one of
the key management strategies for reducing Hessian fly
problems.

The Hessian fly passes the summer in the stubble of
the current wheat crop.  Plowing the stubble results in
the destruction of the pest.  Volunteer wheat germinates
and begins growing just in time for the fall emergence of
the Hessian fly.  These plants are readily infested
resulting in a rapid build-up of the population.
Removal of volunteer wheat before the emergence of the
fall brood greatly reduces the insect reservoir for a
spring infestation.

The wet fall in 2003 contributed to much of the wheat
crop being planted late and therefore most was planted
well past the fly-free dates for the state.  If weather
conditions this fall are mild there could still be an
infestation of flies that survive on surrounding grasses,
so following the fly-free dates for planting is always
recommended (see Indiana's fly-free dates on following
page).
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"FLY-FREE" DATES FOR SEEDING WHEAT

• • P&C • •

)reyemrebOnhoJ(-tropeRhctaCparTthgiLkcalB

rotarepooC/ytnuoC
40/32/8-40/71/8 40/03/8-40/42/8

CV WCB BCE BCWS WEC WAF WA CV WCB BCE BCWS WEC WAF WA

CAPIS/siobuD 9 21 71 7 3 7 13 3

CAPES/sgninneJ 3 6 11 1 41 2

CAPWS/xonK 1 01 2 2 1 5 1 1 1

retneCgAyenniP/etroPaL 03 42 1

retneCgAnudleF/ecnerwaL 1 11 3 42 2

retneCgAsivaD/hplodnaR 1 59 3 7 13 5 3

retneCgACAPT/eonaceppiT 3 62 61 7 1 71 25 4

nostuH/noillimreV

CAPEN/yeltihW 1 531 4 7 1 06 51 8

,reroBnroCnretsewhtuoS=BCWS,reroBnroCnaeporuE=BCE,mrowtuCkcalB=WCB,mrowtuCdetageiraV=CV
mrowymrA=WA,mrowymrAllaF=WAF,mrowraEnroC=WEC



Pest & Crop No. 24
September 3, 2004 • Page 5

Agronomy Tips

Plant Diseases

Purdue Agronomy Field Day, 14 Sept. - (Bob
Nielsen)

The 2004 Purdue Agronomy Field Day will be held
TUESDAY, September 14 at the Purdue Agronomy
Center for Research and Education. Tours will focus on
a) genetic technologies for corn insect & weed
management, b) crop variety testing and on-farm
research, c) grain quality assurance programs, d) yield
monitor calibration techniques, and e) auto-steer
technologies & high accuracy GPS systems.

Field day registration (free) will begin at 8:00 a.m.
The first round of tours will be offered at 8:30 a.m. Check
out the tour schedule <www.agry.purdue.edu/
FieldDay/tours.html> for specific tour departure times.

Preharvest Assessment of Indiana Corn Crop  -
(Charles Woloshuk and Burt Bluhm)

• First look at SW Indiana corn indicates few ear rots.

On August 25, we traveled to southwestern Indiana.
We detoured off both sides of Hwy 41 starting around
Sullivan in the morning and finishing the day at
Cynthiana. As we cruised the back roads, we stopped at
cornfields and looked for ear rot diseases. Overall, this
year appears to be one of the best corn crops we have
seen. The ears are big, with kernels to the tips. We saw
less than normal evidence of insect damage on the ears.
As a result, we found very few fields with ear rots. We
could find Diplodia ear rot in many fields north of
Vincennes. However, the incidence was low - a level
that we would consider normal for this area. In the worst
fields, we found Diplodia ear rot on 1 in 30 ears that we
examined. The ears without this disease were beautiful.
From Vincennes southward, we found nothing but
beautiful corn ears. We recorded only one ear with
Diplodia ear rot.

On our way back to campus, we traveled through
Hendricks County. Unlike the corn in southwest Indiana,
which is at or near maturity, the corn in Hendricks
County is still green. In the fields we examined, the ears
we perfect with no diseases or insect damage.

We received a call from an elevator near the border
with Kentucky, where they reported seeing higher than
normal cob rot damaged grain (Diplodia). This is
coincidental with a report out of the University of
Kentucky extension that warned of high levels of Dipodia
ear rot in Kentucky.

One last bit of information comes from our annual
corn ear rot and mycotoxin survey. The Indiana
Agricultural Statistics Service has sent us corn samples
from 14 fields so far. We typically evaluate samples from
about 150 fields each year. Three of the 14 fields had an
ear with Diplodia ear rot.

Diplodia ear rot is enhanced by dry weather prior to
silking followed by wet conditions at and just after
silking. Hybrids differ in their susceptibility to Diplodia
ear rot. Ears are most susceptible to this disease during
the first 21 days after silking. When infection occurs
within two weeks after silking, husks prematurely
become bleached or straw colored, and entire ears are
white to grayish or grayish brown, shrunken, and
lightweight. Lightweight ears generally stand upright
with the inner husks adhering tightly to each other.
Black specks (pycnidia) may be scattered on the husks,
cobs and sides of kernels. Ears infected later in the
growing season generally have a somewhat uniform
whitish to grayish mold growth over and between the
kernels starting at the base of the ear and progressing
towards the tip. Infected kernel tips are discolored.

Proper storage at or below 15% moisture prevents
further development of Diplodia ear rot. Long-term
storage is not recommended because of the damage to
kernel integrity and the increased amounts of foreign
matter (cob and broken kernels) in the grain. There are
no known mycotoxins produced by the Diplodia fungus
in the United States, therefore feeding the grain to
livestock is possible, keeping in mind that the nutrient
value of the grain may have diminished.

A new twist to this year’s field day will be the
inauguration of the “Kitchen Sink” yield/profit plots.
Field day attendees will have the opportunity to
evaluate comparisons of corn production practices in
side-by-side large plots (12 rows by length of field) and
cast their ballots for which will a) yield the most and/or
b) be most profitable.

More information about the field day can be found
at <www.agry.purdue.edu/FieldDay/>.

For other Corny News Network articles, browse
through the CNN Archives at <www.kingcorn.org/
news/index-cnn.html>. For other information about
corn, take a look at the Corn Growers’ Guidebook at
<www.kingcorn.org>.

http://www.agry.purdue.edu/FieldDay/
http://www.kingcorn.org/news/index-cnn.html
http://www.kingcorn.org
http://www.agry.purdue.edu/FieldDay/tours.html
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Weather Update
Temperatures as of September 1, 2004

Wanatah
2188  2065  2032  1870

Plymouth
2272  2153  2109  1938

Bluffton
2482  2356  2297  2126Young America

2450  2319  2270  2079
W. Lafayette ACRE

2447  2307  2258  2058

Tipton
2397  2272  2225  2050

Perrysville
2645  2488  2433  2228

Greencastle
2452  2316  2267  2084

Oolitic
2717  2582  2525  2334

Shoals
2818  2665  2604  2396

Boonville
2606  2517  2470  2250

It is the policy of the Purdue University Cooperative Extension Service, David C. Petritz, Director, that all persons shall have equal opportunity and access to the programs and facilities
without regard to race, color, sex, religion, national origin, age, marital status, parental status, sexual orientation, or disability. Purdue University is an Affirmative Action employer. This
material may be available in alternative formats
1-888-EXT-INFO (398-4636)                                <http://www.ces.purdue.edu/marketing>

If there are questions or problems, contact the Extension Entomology Office at (765) 494-8761. Reference to products in this publication is not intended to be an endorsement to the exclusion of
others which may have similar uses.  Any person using products listed in this publication assumes full responsibility for their use in accordance with current directions of the manufacturer.

DISCLAIMER

Winamac
2346  2217  2174  1993

New Castle
2174  2067  2030  1870

Franklin
2604  2465  2417  2214 Brookville

2721  2588  2537  2343
Greensburg

2746  2612  2565  2355Columbus
2780  2642  2592  2385

Vincennes
2908  2743  2678  2420

MAP KEY

GDD(5) = Growing Degree Days from April 7 (5% of Indiana's corn planted), for corn growth and development
GDD(42) = Growing Degree Days from April 21 (42% of Indiana's corn planted), for corn growth and development
GDD(75) = Growing Degree Days from April 30 (75% of Indiana's corn planted), for corn growth and development
GDD(93) = Growing Degree Days from May 14 (93% of Indiana's corn planted), for corn growth and development

Location
GDD(5)  GDD(42)  GDD(75)  GDD(93)

4" Bare Soil
Temperatures

8/1/04

Location
Max.     Min.

Wanatah
82     65

Winamac
83    65

Chalmers
70    66

W Laf Acre
83     67

Tipton
81     66

Perrysville
82    72

Crawfordsville
76     71

Liberty
82     63

Terre Haute
80    74

Vincennes
80    75

http://www.ces.purdue.edu/marketing



