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$21/acre $6/acre $73.80/acre 

Total cost of losses & managing insect pests of cotton in Virginia

$ 9 million 

$30/acre 



1. Thrips, plant 
bugs, and 
Thryvon 
technology

2. Bt resistance 
update

Field Crop Entomology Needs 
Assessment



Thrips

• Consistent early season pest in 
VA



Thrips injury scale: 0-5 where 0 = no injury and 5 = dead plants

2-3 is foliar treatment threshold



Adult thrips species composition in cotton—2024
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Tidewater AREC Field 67

n = 462 (across all trts)

Sampled June 4 & 11



*29% survival in imidacloprid assay 

in 2023 (12% or higher is 

considered resistant) – Assay 

conducted by Dr. Anders Huseth at 

NCSU 

Thrips Management

At-plant options
In-furrow;
Acephate (Orthene 97)
Aldicarb (AgLogic)
Phorate (Thimet)
Imidicloprid (Admire Pro)

Seed Treatments;
Imidacloprid (Gaucho, Grande, Aeris)
Thiamethoxam (Cruiser, Avicta)

Foliar options
Acephate (Orthene 97)
Spinetoram (Radiant SC)

Plinazolin, intrepid edge, others?



Virginia cotton board 2024– Evaluating foliar thrips products

June 11 - 4-5 True leaf

June 5 - 2 True leaf

Sprayed at early 1st true leaf, May 31



Virginia cotton board 2024 – Evaluating foliar thrips products

June 11 - 4-5 True leafJune 5 - 2 True leaf

Sprayed at early 1st true leaf, May 31



Thryvon Cotton

• Plant incorporated 
protectant - Cry51Aa2 

• Activity for piercing-
sucking pests;
• Thrips
• Plant bugs
• Stink bugs (?)
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Foliar and at-plant thrips management with Thryvon – Thrips injury
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Image credit: S. Dorman



Early planted - yield 
# Treatment Jul 3 Jul 11 Jul 31 Aug 7 Aug 14
1 DP 2211 B3TXF, untreated - -
2 DP 2211 B3TXF, 1x threshold - T B+A
3 DP 2211 B3TXF, 2x threshold T T B+A
4 DP 2127 B3XF, untreated - -
5 DP 2127 B3XF, 1x threshold - T B+A B+A
6 DP 2127 B3XF, 2x threshold - T B+A B+A

Total sprays at 
1x threshold

Thryvon: 2
Non-Thryvon: 3

Non-thryvon Thryvon

Economic Threshold:
• 8 per 100 sweeps (first 

two weeks of bloom)
• 2.5 per drop (third week 

of bloom and later)



Late planted - yield # Treatment Jul 17 Jul 24 Aug 7

Aug 

14

Aug 

20

Aug 

27

Sep 

11
1 DP 2211 B3TXF, untreated
2 DP 2211 B3TXF, 1x threshold T T B+A B+A
3 DP 2211 B3TXF, 2x threshold
4 DP 2127 B3XF, untreated
5 DP 2127 B3XF, 1x threshold T T T B+A B+A B+A
6 DP 2127 B3XF, 2x threshold T B+A B+A

*

Total sprays at 
1x threshold

Thryvon: 4
Non-Thryvon: 6

Non-thryvon Thryvon



Limiting broad spectrum insecticide 
applications for plant bugs helps 
preserve beneficial insects



Thryvon cotton summary

•Thrips = NO additional management 
needed

•Tarnished plant bugs = TREAT at 
economic threshold 



Foliar plant bug experiment – including Plinazolin
3 DAT 7 DAT

20 DAT 27 DAT

Sprayed Jul 26



Transgenic Bt cotton

• Cotton hybrids expressing 
Cry1Ac released in 1996

• Highly effective for tobacco 
budworm and pink bollworm

• Modern varieties express two 
or three (or four) Bt toxins



Commercial name Bt toxins

Bollgard 2 Cry1Ac, Cry2Ab2

Bollgard 3 Cry1Ac, Cry2Ab2, Vip3A

Bollgard 3 Thryvon Cry1Ac, Cry2Ab2, Vip3A,
Cry51Aa2

Twinlink Cry1Ab, Cry2Ae

Twinlink Plus Cry1Ab, Cry2Ae, Vip3A

Widestrike 2 Cry1F, Cry1Ac

Widestrike 3 Cry1F, Cry1Ac, Vip3A

CottonCorn Handy Bt trait table

DiFonzo 2024



Helicoverpa zea (Boddie)

• Not a yield limiting pest of field corn 
under normal conditions, with 
properly timed planting

• Can be a major yield limiting pest of 
cotton 

• Single-toxin Bt hybrids only provided 
poor to fair control, pyramided 
hybrids with better performance 
initially

• Vip3A only toxin which provides 
excellent control

Corn earworm or Bollworm



Vip3a resistance monitoring of corn earworm in 
field corn and cotton in Virginia (2024)

Crop Variety Bt traits

Number of H. zea larvae found in 

Tidewater AREC sentinel plots, 

Suffolk, VA—2024

Corn DKC 65-99 Cry1A.105 

Cry2Ab2 

Vip3A

0

Cotton DP 2115 B3XF Cry1Ac

Cry2Ab

Vip3A

0

Acknowledgement: USDA-NIFA EIP grant # 2024-70006-43753

Location Source LC50 
(ug/cm2)

Lower
FL

Upper
FL

Res. 
Ratio

% mortality at 10 
ug/cm2

% inhibition (instar 
at
 10 ug/cm2)

Susceptible Lab SS-Tx 2.08 1.46 2.91 . 83

Jasper, FL Corn 0.58 0.45 0.73 0.28 95 99

Florence, SC Corn, DKC63-57 0.30 0.22 0.40 0.15 95 99

Blackwell, SC Corn 0.72 0.57 0.92 0.35 89 97

Tifton, GA Corn 0.45 0.33 0.62 0.22 86 100

Plains, GA Corn 1.27 .98 1.66 0.61 81 95

Colquitt, GA Corn 0.62 0.47 0.822 0.30 91 97

Roper, NC Hartstack Trap Moth by 
Cotton/corn fields

0.09 0.07 0.12 0.04 95 98

Suffolk, VA Non-Bt sweet corn 0.54 0.40 0.72 0.26 81 94

Belle Mina, AL Non-Bt corn 0.23 0.13 0.38 0.11 80 98



Non-Bt refuge Bt 

ResistantSusceptible



Structured refuge Refuge in a bag (RIB) vs.



Structured refuge requirements in Virginia 

Dinwiddie, Sussex, 
Greensville, Isle of Wight, 

Suffolk, Franklin City, Emporia 
City, Northampton

20% structured refuge



Suffolk, VA results, 2023 (Tidewater AREC; plot 

size = 0.4 acres)

Hybrid Bt trait
% injured 

ears
Bu/acre

P 1197 YHR Intrasect 18 204

P 1197 LR None 28 207

DKC 65-99 Trecepta 0 200

DKC 67-70 None 60 194

Hybrid Trait
Yield 
(bu/ac)

DKC 62-05 RR2 130.9
DKC 62-68 RR2 157.0
DKC 63-56 RR2 188.0
DKC 65-93 RR2 182.6
DKC 68-67 RR2 126.4
DKC 68-94 RR2 133.7
DKC 70-25 RR2 169.8
DKC 67-44 VT2P 178.3
DKC 68-35 VT2P 199.6
DKC 66-06 Tre 159.8

TAREC 2024

How does non-Bt refuge planting impact yield?



New (potential) pest alerts 
Asiatic garden beetle Two spot cotton leafhopper 



MyIPM for Row Crops Tim Bryant
Phone: 757-621-8804
Email: btim2@vt.edu

@Tbryant_VT
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