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Bollworms surviving dual-gene

X , cotton varieties
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» Small plot tests

¢« 5 x 2 factorial with 4
replicates

— Cotton technologies
* Non-Bt
» Widestrike
* Bollgard 2
» Twinlink
» Widestrike 3

— |nsecticide
» Non-sprayed
 Prevathon 20 fl-oz/ac

' Experimental Design

Widestrike

— CrylAc + CrylF
Bollgard ||

— CrylAc + Cry2Ab
Twinlink

— Cryl1Ab + Cry2Ae

Widestrike 3
— CrylAc + CrylF + VIip3A



-Damaged fruit - Arkansas

Arkansas 2014
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Yield - Arkansas

Arkansas 2014
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Arkansas Location




Damaged fruit - Louisiana
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Louisiana 2014
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Yield - Louisiana

Louisiana 2014
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Damaged fruit - Mississippi

Mississippi 2014
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Mississippi 2014

Yield — Mississippi
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Mean seasonal damaged fruit per 20 plants
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Tennessee 2014

Damaged fruit - Tennessee
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Sprayed vs Non-sprayed

Across Mid-South 2014
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' _ l Injury to Widestrike 3
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H. Zea injury to Widestrike 3
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Leaf tissue bioassays




Non-Bt — F1

H. zea neonates feeding on cotton leaf tissue

% mortality

Days after infestation



Widestrike 3 — F1

H. zea neonates feeding on cotton leaf tissue

% mortality
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L | Quantifving Bt Expression
Sl Rty Bt Ex;

Cry1F

Cry1F expression {ngicmz}

160

Greenhouse grown leaf expression

no significant difference (P = 0.05)

Cny1Ac expression {ngrcmz}

PHY 4990WRF PHY 495W3RF

Gregnhouse grown leafl expression

no significant difference (P = 0.05

PHY 499WWRF PHY 4950V ZRF

Greenhouse grown leaf expression

400
significantly different (P < 0.05)

-

Vip3A

Yip 3A expression {ngh’:mz}
5 5

PHY 499WRF

PHY 435WW5RF

Cry1Ac



Larval weights - WLA

8 DAI
T Unparied t-test - Welch's (P'=°0.0035)

Larval weight (mg)

FM 966 RF PHY 495 W3RF



Widestrike 3 — F4

H. zea neonates feeding on cotton leaf tissue

F4 generation

% mortality
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’ ‘ Do we have Bt resistance Iin H.
,M A

« Not certain
— Definitely variability is susceptibility
— Needs to be heritable

* Field data demonstrates ALL current Bt cottons can
experience unacceptable injury

* Possible contributing factors in Bt efficacy.
— Varietal expression
— Plant maturity and health
— Environmental conditions
— High pest pressure




General Bt Technology

.s.“ Comparison
.

Bollgard Il Widestrike TwinLink Widestrike 3

Bollgard (CrylAc + (CrylAc + (CrylAb + (CrylAc + CrylF
Pest (CrylAc) Cry2ADb) CrylF) Cry2Ae) + Vip3A)
1996 2003 2005 2013 2014
| Bollworm 4 2.5 s [ 215 27 ]
Tobacco 1 1 1 Based on limited data
Bubworm
Pink 1 1 1 1 1
Bollworm
Beet 2 2 2 2 1
Armyworm
Fall 2.5 2 1 2 1
Armyworm
Soybean 1 1 1 1 1
Looper

1 = Complete control; 2 = Rarely requires oversprays; 3 = Sometimes requires oversprays;
4 = Frequently requires oversprays
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