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Farmer Perceptions and {? @

Management Contrastsin Minnesota

1995 M anagement Status
e European Corn Borer
Yield loss = $350 million
or ca. 17 bu/acre
| nsecticide use = 320K
acresor ca. 4.8%
e Corn Rootworms
Yield loss = $1 million
/ xticideuse = 528K

_ j“ acresor 8% (94%

corn after corn)

1996 Survey of Southeast and Southwest Farm Management Associations
conducted by G. T. Buaha. University of Minnesota. Ph.D. dissertation.

% of respondents

Serious B Moderate @ Minor W None

European Corn
corn borer  rootworms







And the Struggle

To Managethis

Corn Rootworm
Problem!




Traditional Corn Rootworm Life Cycle

After 5 to 10 days, western
(left) and northern (right) corn
rootworm beetles emerge
from the soil in late July and

August. ?

Beetles feed primarily on
corn pollen and silks. After
two weeks, egg laying
continues until frost.

Eggs hatch in early
June. Newly hatched
larvae tunnel within
roots while older larvae
attack newly initiating
roots.

Larvae feed for 3

weeks and then 3rd
stage larvae build a
soil cell and pupate.

Eggs laid in August and
September overwinter.
Fall and spring tillage re-
distribute the eggs.



The SImple Management Solution for
Corn Rootworms. Crop Rotation!

Forbes, S.A. 1896. Insect injuriesto the seed and
root of Indian corn. Univ. lllinois, Ag. Expt. Stn.,
Champaign-Urbana, Bull. No. 44. 209-296.

A judicious rotation of cropsis so ssimple and

complete a preventive measure, that remedies
ﬁ for injury to corn by the northern corn

" rootworm are practically unnecessary.
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Should Someone T4l
Northern Corn Rootwor ms?

Produced by Bruce
Potter. Data from
MDA Plant Pest
Survey Program.




What's happening With
Northern Corn Rootwor ms?
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What's Changing with Northerns?
Extended Diapause

Ability of northern corn rootworm eggs to
overwinter two or more years before hatching.
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A Strategy to Succeed in Rotated Corn!




Extended Diapause:

Adaptation to Crop Rotation ﬁ b
1965 BEFORE ROTATION s

99.7. 0.3 %
% Y

TIME IN DIAPAUSE 1 YEAR 2YEAR

1985 AFTER 20 YEARSROTATION

60 - 70 % 30 - 40 % L1

TIME IN DIAPAUSE 1YEAR 2YEAR "

2000 Fuller (SD): All 12 samplesfrom Brookings Co. >40% Eﬁﬁ




What about Northern Corn
Rootworms on Other Crops?

Pigweed
Lambsquarter
Foxtail

Oat stubble

Soybean

Corn

) - : 0 50 100 150 200 250 300 350 400
Eggs Recovered
¥
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Boetel & Walgenbach 1992



[érop Rotation and Extended Diapause
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What’s Changing with Westerns?
Egg Laying Site

Western corn rootworms have lost thair fidelity to
corn and now lay eggs in other crops.
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A Strategy to Succeed in Rotated Corn!
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Distribution of WCR
INn First Year Corn

J 1986
W 1992
g 1993
11994

= 1995
] 1996

g 1997




Damage to Rotated Corn by
Western Corn Rootworms
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What’ s happening with
Western Corn Rootwor ms?
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Western Corn Rootworm

All Sites e
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arenow a greater
threat In MN

In rotated corn!



Management Optionsfor
Corn Rootworms

Crop Rotation? Hybrid?
Soil Fertility? Plant Spacing?
Tillage? | nsecticide?

What'sin the |PM toolbox?



]What sChanqed Wlth Corn Productlon’>
eoEarlier planting dates '
¢ Higher plant populations

¢ Narrower row spacing
¢ Higher yielding hybrids

y  eReduced tillage
? ‘_" These ChangesIncrease
m Corn Rootworm SurV|vaI or Damage'




% of mean

Corn Rootworms and Tillage
Eash & Potter, 2001
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% of total roots pruned

Tillage Effects on Root Pruning
Eash & Potter, 2002
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Beetles/ Sq. ft.
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Corn Rootworm Emergence
under Different Row Spacings
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| nsecticide Options for Managing
Corn Rootworms ar e Diversifying

Granules
¢ Aztec 2.1G, 4.67G
¢ Counter CR
¢ Empower 1.15G
¢ Force3G
¢ Fortress 2.5G, 5G
¢ Lorshan 15G
¢ Thimet 15G & 20G
Transgenics
¢ Cry3Bb (Monsanto)

¢ Strain 149B1 (Dow-
Mycogen, Pioneer)

® 6 o O

Liquids

Capture 2E
Furadan 4F
L orsban 4E
Regent 4SC
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'
2EC

Seed Treatments

ProShield
Prescribe
Cruiser
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Development of Transgenic Technology

for Corn Rootworm
Current status:

Monsanto

¢ Moderate dose event (MONG863) .

¢ Expressesthe Bt protein Cry3Bb
¢ SAP for IRM completed RootwonD

¢ Approved by EPA in 2003 B ootworm Protoctics
Dow - Mycogen / Pioneer

¢ High dose event (Strain 149B1) ~y

¢ Expressesthe Bt proteins Cry 34/35, a binary toxir&iss,
¢ Limited field testsin 2001-2; agronomic issues with ever..
¢ Fidd testswith Universitiesin 2004 (Pioneer)

¢ Anticipateregistration / introduction by 2005-6
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Root Injury Rating

Corn Root Protection: Transgenics,

Seed Treatments and Soll | nsecticides
Ostlie & Potter — Lamberton, 2001
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Root Injury Rating (1 - 6 scale)

Corn Root Protection: Transgenics,

Seed Treatments and Soll | nsecticides
Ostlie — Rosemount, 2003

o1

-

N

= W
P O O wo A oo oo




Corn Root Protection: Transgenics,

Seed Treatments and Soll | nsecticides
Ostlie & Potter — Lamberton, 2003
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Root Injury Rating (1 - 6 scale)

Yield Protection: Transgenics,

Seed Treatments and Soll | nsecticides
Ostlie & Potter — Lamberton, 2003
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Management Considerationsfor
Rootworm Problemsin Rotated Corn

¢ Lengthen crop rotation
¢ Ensureagronomic practices
favor optimal root health
¢ Choose a conventional hybrid
with better root system or usea
transgenic hybrid
¢ Consider using insecticides
v Granular insecticides offer
most consistent perfor mance
and reduced rates.
v Plumb for liquids and apply
at full label. Dry weather?
v" Seed treatments convenient
but do not protect roots
under heavy pressure.
¢ Scout to target resources




Do you have any questions?




