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Current status and trends:
Corn insect pest management

Adoption of genetically engineered corn in the United States,

« Vast majority of corn
(ca. 85%) is Bt corn

* Few single-trait
varieties (i.e. usually
several stacked traits)

« = consistent selection
pressure during years
when corn planted

 BUT no resistance
reports in Indiana

Purdue University is an equal access/equal opportunity institution.

by trait, 2000-19
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Note: HT indicates herbicide-tolerant varieties; Bt indicates insect-resistant varieties
(containing genes from the soil bacterium Bacillus thuringiensis).

Source: USDA, Economic Research Service using data from USDA, National Agricultural
Statistics Service, (annual) June Agricultural Survey.




PURDUE.

EXTENSION

_—

lENTOMOLOGY

Trait packages in
sphabetical order Stprotein(s)in |7
(acromym) the trait package |
eV (20 Crviab Cvat o
AcreMax CUW [AVSTW) Cryd4/35401
Acseiianl (AMI) Oyl CyMASAS | I
Acserian Lagtrs (AVA] Cryanh ryil en o
AcreMan TRnect Cryiab Ovir W) | »
awT) mCrg3A
AcreMax Wire Cryadb Cryaf .
v 1
AcreMax Xrrerme Cryllb Crydf . I
) mOrgSA CryS4/Y5A1
Agrimere 3010 and 33354 Crvind
Agrowre 3000GT and 3O11A | Crydab miryda
Agrmare Vigters 3110 Cryand .
Agrmare Wptees 3111 CrylAb oA e I x
Agrore CrylAb Crylr * I
L2128 £ Aebuge
Agraare Crylad  Crylr .
3122 2 Rebuge 1
Agrase Vipters Crydab Cryt# .
3220 1-2 Awbage ,_,@ H
Agrrare Vgt Ovash nly .
1192 -2 Rebuge CryaA 108 » Cryaahd
Agrowre Durscade Crylab Cylr .
$122 0.2 Rufuge mOry3A_oCryd 1A
Agroure Durscade CrylAb  Crylr EI .
m’ ) Jm )
Hercules KW Cry3A/¥abL =
Mercules XTRA (e} Cdf  Owd/35AbL .
worasent (e Cryiabh  Cwir .
werasect Thasect [Orvk) Cyisb Gl . I
—rpsa
Wirasect Xire (VER) Ovish e .
o
irasect Nireme (CYAN) Oviad Cyir .
1
Leptra_(VYHE) ﬁ‘fﬂ‘; ﬁl .
Powercore * CrylA 1% .
Powercore Refuge Advanced * | Crydf
QeOME QY CrylAb Oy N
pa—— CyA LS OnARY | &
Semartitan Rebuge Advanced * | Crydr Crydonl
 Svartiues Mo Compiete ® 1 Cryde/tab)
Toncepta * AL Odabl | H
| foptepde S8 Complete
et (k) v .
V1 Dovble PRO * CrlA LS CnAl
VT Dowbie PO 38 Complete®
VT Trighe PRO * CrylA 108 Cry2A2 H
VT Trighe PRO 288 - g%
Corn Borer Cry
Roctworm Cry3sel

I\‘ﬁ

N L) _m e L L e L
"] - oy

The Handy Bt Trait Table
for U.S. Corn Production

The Latest version of this document is always posted at

org/bt-corn-trait-table html

o

Updated
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2018
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Field resistance
to vast majority
of current Bt

= currently the only active
in-plant toxin with no field

resistance reported
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Corn earworm control, ca. 2008
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J Econ Entomol. 2019 Aug 3;112(4):1845-1857. doi: 10.1093/jee/toz062.

Susceptibility of Corn Earworm (Lepidoptera: Noctuidae) to Cry1A.105 and Cry2Ab2 in North and
South Carolina.

Bilbo TR', Reay-Jones FPF', Reisig DD?, Greene JK3.
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2 Department of Entomology and Plant Pathology, North Carolina State University, the Vernon G. James Research and Extension Center,
Plymouth, NC.

3 Department of Plant and Environmental Sciences, Edisto Research and Education Center, Clemson University, Blackville, SC.

Abstract

The corn earworm, Helicoverpa zea (Boddie), is managed in corn and cotton in the United States primarily using transgenic cultivars that
produce insecticidal proteins from the bacterium Bacillus thuringiensis (Bt). However, increasing reports of resistance to one or more Bt
proteins threaten the continued efficacy of Bt traits. To better understand the development of resistance of H. zea to Bt corn and cotton in the
southeastern United States, we monitored for resistance to Cry1A.105 and Cry2Ab2 among 22 field populations of H. zea collected in non-Bt
and Bt corn expressing Cry1A.105 + Cry2Ab2 during 2017 and 2018. Colonies were established in the laboratory and progeny were
screened in diet-overlay bioassays to purified Cry1A.105 and Cry2Ab2 proteins. Compared with two susceptible laboratory colonies, all 14
field colonies tested with Cry1A.105 were highly resistant, with resistance ratios (RRs) ranging from 13.5 to >4,000. For Cry2Ab2, 19 colonies
were tested and RRs ranged from 0.26 to 33.7. Field populations were significantly more susceptible to Cry2Ab2 than Cry1A.105. We
documented variability in FO and F1 pupal weight and developmental rates of natural populations of H. zea, but observed no significant
correlation with susceptibility to either Cry1A.105 or Cry2Ab2. Our results expand on the recent reports of H. zea resistance to Cry1A and
Cry2A proteins and will aid in the design and deployment of future pyramided crops in the United States.

© The Author(s) 2019. Published by Oxford University Press on behalf of Entomological Society of America. All rights reserved. For permissions, please
e-mail: journals.permissions@oup.com.
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Corn earworm control, ca. 2017

Percent control of kernel injury in VT2P (Cry1A.105 + Cry2Ab2)
compared to non-Bt near isoline
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Corn earworm: one trait left standing in southern
states (VA data shown)

% marketable ears

100.0
30.0
60.0
40.0 I
28_‘8 — O — l

“\\O \Q > .\é}
NS N
mnon-Bt mCry1Ab mCry1Ab + Vip3A

PURDUE

IIIIIIIIII




| PURDUE

EXTENSION

ENTOMOLOGY

Corn earworm resistance to final trait will probably arise in the South

Survival of corn earworm on a Leptra
hybrid (Cry1Ab + Cry1F + Vip3A)

Number of pupae / 200 ears

Year South Carolina North Carolina
2013 0 0
2014 0 0
2015 0 1
2016 0 5
2017 3 2

Trials in Florence, SC, and Plymouth, NC PURDUE
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