¢ vh"‘__
J
by )

q UMS?:&\ *é*z‘i
Ve " ' WM4 ; Fany e ooty

ol S Sapietiy )

:-f =
Al
'
4

: i
Il--
P
i N7, o » \
o 7 AN S Y ; ,,

Iv}“}. f-)l';h

\
\
[ Q‘*
58 X ;“U‘Hnulh gl
=7}




Tim/Bryant, Assistant Professor and/Extension
Entomologist, TAREC ’

ENTOMOLOGY

VIRGINIA TECH

- VIRGINIA AGRICULTURAL
EXPERIMENT STATION
VIRGINIA TECH

LY =

L 26\ CLEMSON

g VU NIV ERSITY

BS Environmental Horticulture PhD Entomology — Dr. Francis Reay-Jones




TIDEWATER

N N 3 AGRICULTURAL

—
{Q‘ﬂ‘,‘u RESEARCH AND

EXTENSION CENTER




s

S21/acre S6/acre S30/acre S73.80/acre

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

S 9 million



Field Crop Entomology Needs
Assessment

1. Thrips, plant
bugs, and
Thryvon
technology

2. Bt resistance
update




Thrips

* Consistent early season pest in




Seedlmg mjury ratmg scale (9. Greene, Clemson)

Thrips injury scale: 0-5 where O = no injury and 5 = dead plants
2-3 Is foliar treatment threshold



Adult thrips species composition in cotton—2024

Tidewater AREC Field 67
n =462 (across all trts)
Sampled June 4 & 11

Image by David Cappaert, Bugwood.org

Image by Sophia Conzemius, Clemson University

B Tobacco ® Western ™ Other



Thrips Management

At-plant options
In-furrow;

Acephate (Orthene 97)
Aldicarb (AglLogic)
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?

*29% survival in imidacloprid assay
In 2023 (12% or higher is
considered resistant) — Assay
conducted by Dr. Anders Huseth at
NCSU

Orthene Resistance Confirmed for
Thrips in Cotton: A Suggested Plan
Forward

— Written By Dominic Reisig

Bollgard 3

ThryvOON

with X" TENDFLEX

TECHNOLOGY




Virginia cotton board 2024- Evaluating foliar thrips products

Sprayed at early 15t true leaf, May 31
June 11 - 4-5 True leaf

Immature thrips

June 5 - 2 True leaf
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Virginia cotton board 2024 — Evaluating foliar thrips products
Sprayed at early 15t true leaf, May 31

June 5 - 2 True leaf June 11 - 4-5 True leaf
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Thryvon Cotton

* Plant incorporated
protectant - Cry51Aa2

* Activity for piercing-
sucking pests;
* Thrips
* Plant bugs
* Stink bugs (?)




Foliar and at-plant thrips management with Thryvon — Thrips injury

Thrips injury rating

mTIR Jun 2%
®TIR Jun 12~

Threshold level

1.9
15 15
13 13
11
1

ThryvOn ThryvOn + ThryvOn + ThryvOn + ThryvOn +
(fungicide Gaucho AgLogic Admire Pro Orthene
only) (ST) (IF) (IF) (BC)

21
15 15
0'8 I I

Non-TO Non-TO+ Non-TO+ Non-TO+ Non-TO +
(fungicide Gaucho AgLogic Admire Pro Orthene
only) (ST) (IF) (IF) (BC)
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Immature thrips per 5 plants

Immature thrips populations

B I[mmatures Jun 2*

® Immatures Jun 12*

34
| 12

45 ;::“- N ;- J :;’; '_'
26
24
22
15
13
10
8 8
5 7
I : I T I : I
1 1 1

ThryvOn ThryvOn + ThryvOn + ThryvOn + ThryvOn +| Non-TO Non-TO+ Non-TO+ Non-TO+ Non-TO +
(fungicide Gaucho AgLogic Admire Pro Orthene |(fungicide Gaucho AglLogic Admire Pro Orthene
only) (ST) (IF) (IF) (BC) only) (ST) (IF) (IF) (BC)




Lint Ibs/acre

2,000

1,500

1,000

500

Yields (based on
a
ab ab
I ab | | ‘

ThryvOn ThryvOn + ThryvOn + ThryvOn + ThryvOn +
(fungicide Gaucho AgLogic Admire Orthene
only) (ST) (IF) Pro (IF) (BC)

45.9% lint)

a
ab ab
b | ‘ b
Non-TO Non-TO + Non-TO + Non-TO + Non-TO +

(fungicide Gaucho AgLogic Admire Orthene
only) (ST) (IF) Pro (IF) (BC)






o # Treatment Jul 3 Jul 11 Jul 31 Aug 7 Aug 14
Early pla ntEd - y|6|d 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

2000 1

Total sprays at
1x threshold

1500 -

Treatment Th FYVO n : 2

= . Non-Thryvon: 3

.2x

Cotton yield (Ibs/acre)
)
3

500- Economic Threshold:

e 8 per 100 sweeps (first
two weeks of bloom)

. , e 2.5 per drop (third week

Non-thryvon Thryvon of bloom and later)




Late planted - yield

Cotton yield (Ibs/acre)

1500 A

—_—
o
o
o

500 -

a Uk, WN R R

Treatment

DP 2211 B3TXF, untreated
DP 2211 B3TXF, 1x threshold
DP 2211 B3TXF, 2x threshold
DP 2127 B3XF, untreated

DP 2127 B3XF, 1x threshold
DP 2127 B3XF, 2x threshold

Treatment

Non-thryvon

Thryvon

Aug Aug Aug
Jull7 Jul24 Aug7 14 20 27

T T B+A B+A
T T T B+A B+A
T B+A B+A

Total sprays at
1x threshold

Thryvon: 4
Non-Thryvon: 6

Sep
11

B+A



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

Parasitic wasps



Thryvon cotton summary

*Thrips = NO additional management
needed

*Tarnished plant bugs = TREAT at
economic threshold



Foliar plant bug experiment —

o 3 DAT
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Transgenic Bt cotton

e Cotton hybrids expressing
CrylAc released in 1996

Table 1. Survival of tobacco budworms, bollworms, and fall armyworms on
Bt and non-Bt cotton genotypes

* Highly effective for tobacco

Percent survival
Insect 1994 1995
]
budworm and pink bollworm ey
on Bt cotton leaf 1 0
on Bt cotton square 2 0
on non-Bt cotton leaf 86 84
on non-Bt cotton square 69 67
Bollworm
3 . on Bt cotton leaf 7 23
* Modern varieties exXpress two on Bfeston sqvere : ‘
on non-Bt cotton leaf 80 74
o on non-Bf cotton square 63 52
or three (or four) Bt toxins Fat smyvorm
on Bt cotton leaf 61 76
on Bt cotton square 33 25
on non-Bt cotton leaf 76 92
on non-Bt cotton square 45 42

Source: Modified and reprinted with permission from Jenkins et al. 1997.




Corn Handy Bt trait table Cotton

Version: March 2024

The Handy Bt Trait Table for u.s. corn Production

Proteins in package Marketed to control: | SPecies w/ | Refuge, |yerbicide . -
Currently available Bag s wic]| esistance | northern |talerance Commercial name Bt toxins
trait packages, A-Z tag Font type denotes target: |, ]E CAsic™aeir| toallBts states | (7= check
(alternate name) code caterpillar or rootworm |ww s W e:B : w.c 'w| in package |Miher mscuth) the bag tag)
AcreMax AM [CrylAb CrylF Xixixixixinix CEW FAW WEBC |5% RIB GLY LL
AcreMax1 AM1 [CryiF X1 | xfd x| x] x X[ECE FAW NCR [10%RIB  [GLY LL BO"ga rd 2 CI’YlAC, CFYZAbZ
Cry34/35Ab1 SWCB WBC WCR |20% ECB
AcreMax Leptra AML [CrylAb CrylF Vip3A XIEE K K XIA: KPR X 5% RIB GLY LL
AcreMax Xtra AMX [CrylAb CrylF KiXiXiN:X XX ¥ |CEW FAW NCR |10% RIB GLY LL .
cragasas wecwen Bollgard 3 CrylAc, Cry2Ab2, Vip3A
AcreMax Xtreme AMXT |Crylab CrylF HIME NI NN N * [CEW FAW WEBC (5% RIB GLY LL 4 ]
Cry34/35Ab1_mCry3A WCR
Agrisure 3000GT 3000GT|CrylAb mCry34 x| x x| x x|CEW WCR 20% GLY LL
Agrisure 3010 e Gricnn | 3010 [CrylAb ] « B cew 20% oy u B " d 3 Th C 1A C 2Ab2 V 3A
Agrisure Above  (giswe 310e1| AA  |CrylAb Crylf XN NIK KN X CEW FAW WBC [EZ:S%RIB |GLY LL? o gar ryvon ry C' ry ¥} Ip )
AA Refuge Renew ineisure 3120 | Renew: 5%
Agrisure RW or GT/RW ?  |mCry3A x[WCR 20% GLY (it 1) C ry5 1Aa 2
Agrisure Total (agrsure 312267| AT |CrylAb CrylF XiKINIXiX KX X |CEW FAW WBC |EZ.5%RIB  |GLY LL?

AT Refuge Renew  jagrisue 3122) Cry34/35Ab1 mCry3A WeR Renew: 5%

Agri Viptera 3110 3110 [Crylab Vip3A aim]xj x| xjxixjxjx 20% GLY LL M H
A::;:z:\f:st::’a 3111 3111 [CrylAb Vip3A mCry3A wimixia i ain xi x[WCR 20% GLY LL TW|nIInk CrylAb, CryZAe

Duracade [Agrisure 512262) D [CrylAb CrylF NiNiNiNiNINiX CEW FAW WBC |EZ:5%RIB  |GLY LL?

D Refuge Renew agrisure 5122} eCry3.14b mCry3A WeR Renew: 5%

Duracade Viptera (agriswe soz2ez1| DV :g;;l;ﬁiw;i:;:!xﬂ Xini KX xinixix X X|WCR ;z:nsxznéi GLY LL? Twinlink Plus CrylAb, CryZAe’ Vip3A

DV Refuge Renew  isgrure 5222)

Duracade Viptera Z3 (agriswe s332en)| DVZ |CrylAb CrylA105 Cry2Ab2 Vip3A | o lxlxix| x| x! x!xl x| x|WCR [Ez:s%RrB |GLY L7
DVZ Refuge Renew _iagrisure 53321 eCry3.1Ab mCry3A Renew: 5% . .
Herculex XTRA Hxx [cryiF x XiRiK A X %[ECB FAW NCR [20% GLY LL W d t k 2 C ylF C ylA

Cry34/35Ab1 SWCB WBC WCR l es rl e r ) r C
Intrasect YHR [Crylab CrylF wlwlxlxlxlnlx CEW FAW WBC [5% GLY LL
|Leptra VYHR [Crylab CrylF vip3A xim| k(x| xj®ixjn|x 5% GLY LL . . .
Powercore PW |CrylA105 Cry2Ab2 CrylF XK KK KK x CEW WBC 5% GLY LL Wldestrlke 3 CrylF CrylAC V|p3A
Powercore Refuge Adv. PWRA|Cry1A.105 Cry2Ab2 CrylF XiRIKiK xiN X CEW WBC 5% RIB GLY LL I I
Powercore Enlist Refuge Adv. | PWE |Cry1A.105 Cry2Ab2 CrylF XiRIKIKiNIN X CEW WBC 5% RIB GLY LL

|Eniist

QROME Q [crviab CrylF ximinix xinix %|CEW FAW WBC [5%RIB GLY LL

Cry34/35Ab1 mCry3A WCR
SmartStax/Genuity SmartStax |55 5X|CrylA.105 Cry2Ab2 Crylf XiRINIK xiNIX % |CEW NCR WBC 5% GLY LL

Cry3Bb1 34/35Ab1 WCR

CEW NCR WBC [5% GLY LL
WCR [Adv: 5% RIB  |Enlist

=

SmartStax Enlist or SSE |5ame as SmartStax MM NIM: AR X

55 Enlist Refuge Advanced Botlgar d3

SmartStax Refuge Adv. or SXRA |5ame as SmartStax SRR RN i CEW NCR WBC |5% RIB GLY LL ®
SmartStax RIBE Complete WCR ®
SmartStax PRO SSPro [CrylA.105 Cry2Ab2 Crylf X 1% x] x| xinx %|CEW WBC Es GLY LL

5

Cry3Bb1 Cry34/35Ab1 dvSnf7

SmartStax PRO Enlist or S5Pro [Same as SmartStax Pro KIME AN HEMI N X [CEW WBC % GLY LL TECHN 0[ 0 G y

SSPro Enlist Refuge Advanced AV KD [Enlt win X' TENDFLEX

SmartStax PRO Refuge Adv. S5Pro [Same as SmartStax Pro KIRIKIN KINIX X |CEW WBC 5% RIB GLY LL

RIB Complete, or w/RNAi Tech

Trecepta RIB C I TRERIB [CrylA.105 Cry2Ab2 Vip3A Xxi®inixixinixinix 5% RIB GLY

Viptera {Agrisure 3220€2) WV |CrylAb CrylF Vip3A LSRRI RN EZ:5%RIB  [GLY LL?

Vip Refuge Renew _iagisure 3220} Renew: 5%

Viptera Z3 thgrisure 333067y]  VZ [CrylAb CrylA105 Cry2Ab2 Vip3A [x % i x X xiXix EZ:S%RIB  [GLY LL?

VZ Refuge Renew iagrisure 3330) Renave: S ® -

Vorceed Enlist WV |CrylA.105 Cry2AbZ Crylf X K % K %IK & %|CEW NCR WBC |5% RIB GLY LL w,”g s ke
Cry3Bb1 Cry34/35Ab1 dvsnf7 |Enlist

VT Double PRO VT2P |CrylA.105 Cry2Ab2 XXX xiK:X CEW 5% GLY INSECT PROTECTION

VT2 PRO RIB Complete VT2FRIB |CrylA.105 Cry2Ab2 ®iXiKKIA X CEW 5% RIB GLY AB OVE o

VT3 PRORIB Co@lete VT3PRIB |CrylA.105 Cry2Ab2 Cry3Bb1 XN NN ® [CEW NCR WCR |[10% RIB GLY ‘ e o tra

VT4 PRO w/RNAi Tech. VT4PRO [Cry1A.105 Cry2AbZ Vip3A wiwiwix xiniximlixlin 5% RIB GLY
Cry3Bb1_dvsnf7

DiFonzo 2024



Helicoverpa zea (Boddie)

Corn earworm or Bollworm

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

e Can be a major yield limiting pest of
cotton

* Single-toxin Bt hybrids only provided '

Eoor_ to fair control, pyramided
ybrids with better performance
initially

* Vip3A only toxin which provides
excellent control



Vip3aresistance monitoring of corn earworm in
field corn and cotton in Virginia (2024)

Location

Susceptible
Jasper, FL
Florence, SC
Blackwell, SC
Tifton, GA
Plains, GA
Colquitt, GA

Roper, NC

Suffolk, VA

Belle Mina, AL

Lab SS-Tx

Corn

Corn, DKC63-57
Corn

Corn

Corn

Corn

Hartstack Trap Moth by
Cotton/corn fields

Non-Bt sweet corn

Non-Bt corn

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

LC50

(ug/cm2)

2.08

0.58

0.30

0.72

0.45

1.27

0.62

0.09

0.54

0.23

1.46

0.45

0.22

0.57

0.33

.98

0.47

0.07

0.40

0.13

291

0.73

0.40

0.92

0.62

1.66

0.822

0.12

0.72

0.38

0.28

0.15

0.35

0.22

0.61

0.30

0.04

0.26

0.11

% mortality at 10
ug/cm?2

83

95

95

89

86

81

91

95

81

80

% inhibition (instar
at
10 ug/cm?2)

99

99

97

100

95

97

98

94

98



Non-Bt refuge

- Susceptlble
T 0 S TR SR R B AU,




Refuge in a bag (RIB) vs.  Structured refuge

Border
(Perimeter)

. Bt corn
Refuge,

non-Bt corn

(Split Planter)



Structured refuge requirements in Virginia

R Dinwiddie, Sussex,

LUUId
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~ - _;,.'i’ ,f At ~~
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M New pon News p
T “Portsmouth
nburg | N S o [ e=Norfolk
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How does non-Bt refuge planting impact yield?

Suffolk, VA results, 2023 (Tidewater AREC; plot
size = 0.4 acres)

Hybrid

P 1197 YHR
P 1197 LR
DKC 65-99
DKC 67-70

Bt trait

Intrasect
None
Trecepta

None

% Injured
ears

18
28
0
60

Bu/acre

204
207
200
194

TAREC 2024

Yield
Hybrid Trait (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




New (potential) pest alerts

Asiatic garden beetle

Two spot cotton leafhopper

FDACS-P-02229
Pest Alert created December 2024

Florida Department of Agriculture and Consumer Services
Division of Plant Industry

Two-spot cotton leafhopper, Hemiptera: Cicadellidae, Typhlocybinae, Empoascini; Amrasca biguttula
(Ishida) - A serious pest of cotton, okra and eggplant that has become established in the Caribbean
Basin




MyIPM for Row Crops Tim Bryant

Phone: 757-621-8804
Email: btim2@vt.edu

@Tbryant VT 4[|
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