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Cotton at full 
bloom, Many Pests 
are encountered 
during the different 
growth stages of 
cotton throughout 
the season



COTTON



Cotton early season 
pests 
Cotton aphids
Fleahoppers
Western flower & Tabacco

thrips
Wire worms, cutworms

Cotton mid-late 
season pests 
Verde Bug
Tarnished Plant Bugs
Whiteflies
Chilli thrips



The treatment threshold is 1 thrips per 
true leaf or higher.

Thrips in Cotton
Thrips feed on cotton by inserting 
their mouth parts into the plant 
and sucking its juices, causing 
silver colored leaf scaring and 
leaving the leaves with a stunted, 
crinkled appearance.



1TL, 16DAP, Lubbock, TX, 2018

T. tabaci & F. occidentalis P = 0.0001



P = 0.0118



T. tabaci & F. occidentalis



Cotton Aphids
• Aphids will feed on cotton 

from emergence to open boll 
sucking plant juices from 
terminals, stems, and 
undersides of leaves.

• Aphid infestations can cause 
leaves to curl and turn 
yellow.

• Most aphid infestations do 
not cause economic damage 
until after first bloom and can 
be controlled by many 
natural predators.

• However if infestation levels 
reach 50 aphids per leaf, 
control in warranted.





















 Have piercing-sucking mouthparts –
suck sap from tender portions of crop

 Many alternative hosts (weeds)

 1st 3 weeks of squaring are most 
sensitive

 Scout weekly (bucket method)

 Treatment rarely justified after bloom

 Avoid broad spectrum insecticides after 
2nd week of squaring

Fleahopper nymph

Fleahopper adultPhotos by Danielle Sekula



Fleahoppers in Cotton

• adults are 3mm in length, oval shaped 
• yellowish/green in color. 
• nymphs are quite smaller, are light green in 

color with purple antennae. 
• avoid fleahoppers feeding / blasted squares.
• When scouting for fleahoppers, each time 

you sample (weekly is good) you will want to 
check 25 terminals at at least 4 locations of a 
field starting when the first squares are 
appearing

• If you notice anywhere from 15 to 25 
fleahoppers per 100 terminals (2 to 3 per 10 
plants) with squares being lost (rule of 
thumb: 10% the first week of squaring, 15% 
the second week of squaring, and 25% the 
third week of squaring, with treatment rarely 
needed after first bloom) treatment is 
justified.

Early season Pests in Cotton



Blasted squares 
due to 

fleahoppper
feeding







6 DAT

Number per 10 terminals
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Untreated
Transform 1 oz

Centric 2 oz
Acephate 4 oz

Acephate + Brigade 5 fl-oz
Bidrin 3.2 fl-oz

Admire 1.7 fl-oz+Acephate 4 oz
PQZ 1.6 fl-oz

Carbine 2.5 oz
Argyle 6 fl-oz
Argyle 9 fl-oz

Adults
Nymphs
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CD
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CD
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D

D

College Station, TX - 2021

CFH trial done by Dr. David Kerns (My Boss!)



13 DAT

Number per 10 terminals
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Untreated
Transform 1 oz

Centric 2 oz
Acephate 4 oz

Acephate + Brigade 5 fl-oz
Bidrin 3.2 fl-oz

Admire 1.7 fl-oz+Acephate 4 oz
PQZ 1.6 fl-oz

Carbine 2.5 oz
Argyle 6 fl-oz
Argyle 9 fl-oz

Adults
Nymphs

College Station, TX - 2021

No significant differences



Percentage Square Set at Bloom
50 55 60 65 70 75 80 85

Untreated
Transform 1 oz

Centric 2 oz
Acephate 4 oz

Acephate + Brigade 5 fl-oz
Bidrin 3.2 fl-oz

Admire 1.7 fl-oz+Acephate 4 oz
PQZ 1.6 fl-oz

Carbine 2.5 oz
Argyle 6 fl-oz
Argyle 9 fl-oz

College Station, TX - 2021
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 Many alternative hosts: seepweed, pigweed, and sorghum

 Piercing-sucking mouthparts used to feed on large squares and 
bolls up to 1 inch in diameter

 Causes dropped mature squares and young bolls and boll rot

 Treat when 20-25 bugs/100 plants, or 

 (1-2 bugs per 10 sweeps) (4-5 per 20 sweeps)

 Beat bucket is 1 per plant

 Access your cotton field to see if you have more immature bolls 
than mature as once bolls are larger than 1 inch diameter and 
cannot be squeezed open they are generally safe from plant 
bug damage.



 Prefer Legumes 

 Feed on cotton terminals, squares, flowers, and 
small bolls

 Feeding may cause:
 Deformed bolls
 Dirty bloom (damaged anthers) and 

puckered petals
 Shedding of squares and small bolls
 Stunted growth
 Sunken lesions on outer surface of bolls
 Damaged developing seeds or lint



Tarnished Plant bugs
• have piercing sucking mouth parts
• brown in color mottled with red yellow and black and have 

wings.
• similar to the adults, lack wings and are greenish in color 

with black spots
• Females lay whitish eggs inserted into the host plant and 

hatch in about 8 days
• From egg to adult the tarnished plant bug life cycle is 

about 3 to 4 weeks and produce 5 generations a year.  
• Usually by the time June comes we already have already 

seen the first 2 generations of tarnished pant bugs.  
• Early to mid-June is typically when you have tarnished 

plant bugs
• are known for aborting pin head squares when feeding but 

also feed on large squares and tender bolls. 
• *will inject a toxin to help dissolve plant tissue so that it 

can be ingested. 
• *Tarnished plant bugs prefer soft immature bolls and 

damage will appear as small dark sunken spots on the 
bolls.  



Be mindful if cotton field is across from mature Sorghum field





Whitefly adults

Closeup of whitefly nymph

Whiteflies in Cotton

Photos by Danielle Sekula

 Piercing-sucking 
mouthparts
 Stunts growth
 Reduces plant vigor

 Produce honeydew
 Premature defoliation
 Sticky cotton
 Stain lint and reduce fiber 

quality



Minute pirate bug is a great predator 
when it comes to whitefly in cotton 

Mirid plantbugs (Nesidiocoris tenuis), adult on the left, nymph on the 
right

Mirid plantbugs are good whitefly 
predators on sesame and tomato.  
2020 is first year observed in cotton

Photos by Danielle Sekula

Whitefly Control 



Whitefly trial conducted in 2019, tested 9 different spray 
applications
All applications had a NIS added
Average number whiteflies before spray = 100 whiteflies/leaf
14 days 

Least Sq Mean
Control A 38.40
Sivanto (14 oz) B 14.77
Sivanto (8oz) + Oberon (4oz) B 12.37
Sefina 14 oz B 12.13
 PQZ (3.2) C 6.50
Courier (9oz) +PQZ (2.4) C 6.43
Couier 13.6 oz C 5.97
PQZ (1.6) C 5.70
Courier (9oz) + PQZ 1.6 C 4.47
Courier (9oz) + PQZ (2oz) C 3.93 Cotton lint stained by black sooty mold in a cotton field infested with 

whiteflies

Data and photo: Danielle Sekula


SDRT

		POP						Bales/Acre				Pediggree										Bales/Acre				NO DIFFERENCE SEEN IN GRADES										Source		Nparm		DF		DFDen		F Ratio		Prob > F

		57k		A				2.7145423				PHY330 W3FE 57k		A								2.9841858														Pedigree		8		8		27		5.556		0.0003		HIGHLY SIGNIFICANT

		83k		A		B		2.577347				PHY330 W3FE 83k		A		B						2.7809404

		28k				B		2.4888116				PHY330 W3FE 28k		A		B						2.7470669

												PHY480 W3FE 57k				B		C				2.6166708

												PHY480 W3FE 83k				B		C				2.6122294

												DP1845 B3XF 57k				B		C				2.5427704

												PHY480 W3FE 28k						C		D		2.463136

												DP1845 B3XF 83k						C		D		2.3388712														Source		Nparm		DF		DFDen		F Ratio		Prob > F

												DP1845 B3XF 28k								D		2.2562321														POP		2		2		33		2.2002		0.1268		NOT SIGNIFICANT





TRTD

		Source		Nparm		DF		DFDen		F Ratio		Prob > F						Level						BALES/ACRE

		Pedigree		4		4		12		3.7331		0.0339						VIBRANCE CST + APRON XL + MAXIM 4FS + AVICTA ELITE COTTON (GAUCHO + AVISTA DUO)		A				3.0308495

																		VIBRANCE CST + APRON XL + MAXIM 4FS + AERIS		A		B		2.721019

																		VIBRANCE CST + APRON XL + MAXIM 4FS + GAUCHO		A		B		2.6929614

																		VIBRANCE CST + APRON XL + MAXIM 4FS				B		2.492464

																		VIBRANCE CST + APRON XL + MAXIM 4FS + CRUISER 5FS				B		2.4847556





SCA

		21-May-19

		Level				Least Sq Mean																				24-May-19																								28-May-19																								4-Jun-19																										11-Jun-19

		Red		A		258.8						Source		Nparm		DF		DFDen		F Ratio		Prob > F				Level						Least Sq Mean																		Level						Least Sq Mean				Source		Nparm		DF		DFDen		F Ratio		Prob > F				Level						Least Sq Mean						Source		Nparm		DF		DFDen		F Ratio		Prob > F				Level						Least Sq Mean				Source		Nparm		DF		DFDen		F Ratio		Prob > F

		Orange		A		216.275						Treatment		4		4		192		0.5935		0.6677				White		A				179.4				Source		Nparm		DF		DFDen		F Ratio		Prob > F				White		A				190.25				Treatment		4		4		195		10.2381		<.0001				White		A				232.05						Treatment		4		4		192		15.1388		<.0001				White		A				0.8				Treatment		4		4		192		1.6616		0.1606

		Blue		A		204.6																				Yellow				B		5.425				Treatment		4		4		192		11.1993		<.0001				Yellow				B		2.975																		Yellow				B		5.25																				Orange		A		B		0.55

		White		A		187.75																				Orange				B		4.5																		Blue				B		2.45																		Red				B		4.775																				Red		A		B		0.3

		Yellow		A		174.05																				Blue				B		2.15																		Red				B		2.3																		Orange				B		4.075																				Blue		A		B		0.2

																										Red				B		2.025																		Orange				B		2																		Blue				B		0.55																				Yellow				B		0.025





WF

		Level						Least Sq Mean

		I		A				103.96667				Source		Nparm		DF		DFDen		F Ratio		Prob > F																																																										14 days

		G		A				102.86667				Treatment		9		9		288		0.8962		0.529				Level								Least Sq Mean				Source		Nparm		DF		DFDen		F Ratio		Prob > F																																																														14 days 

		J		A		B		98.63333																		A		A						29.1				Treatment		9		9		288		20.5905		<.0001				Level										Least Sq Mean																		Level								Least Sq Mean																								Level								Least Sq Mean

		B		A		B		93.43333																		B		A						23.433333																		A		A								28.3																		A		A						38.4				Source		Nparm		DF		DFDen		F Ratio		Prob > F								Control		A		A						38.40

		E		A		B		90.16667																		H				B				9.733333																		B				B						21.966667				Source		Nparm		DF		DFDen		F Ratio		Prob > F				I				B				14.766667				Treatment		9		9		288		30.4866		<.0001								Sivanto (14 oz)		I				B				14.77

		F		A		B		87.2																		J				B		C		4.566667																		I				B		C				17.2				Treatment		9		9		288		9.2059		<.0001				J				B				12.366667																						Sivanto (8oz) + Oberon (4oz)		J				B				12.37

		C		A		B		85.63333																		E				B		C		4.066667																		H						C		D		13.466667																		H				B				12.133333																						Sefina 14 oz		H				B				12.13

		D		A		B		84.5																		G						C		3.333333																		J						C		D		11.933333																		G						C		6.5																						 PQZ (3.2)		G						C		6.50

		H		A		B		80.3																		F						C		2.366667																		D						C		D		11.8																		E						C		6.433333																						Courier (9oz) +PQZ (2.4)		E						C		6.43

		A				B		63.43333																		I						C		2.1																		G								D		10.9																		B						C		5.966667																						Couier 13.6 oz		B						C		5.97

																										D						C		1.7																		F								D		10.266667																		F						C		5.7																						PQZ (1.6) 		F						C		5.70

																										C						C		1.066667																		C								D		9.7																		D						C		4.466667																						Courier (9oz) + PQZ 1.6		D						C		4.47

																																																				E								D		8.233333																		C						C		3.933333																						Courier (9oz) + PQZ (2oz)		C						C		3.93

																																																																																																																3 days

																																																																																																																Level								Least Sq Mean

																																																																																																														Control		A		A						29.10

																																																																																																														Couier 13.6 oz		B		A						23.43

																																																																																																														Sefina 14 oz 		H				B				9.73

																																																																																																														Sivanto (8oz) + Oberon (4oz)		J				B		C		4.57

																																																																																																														Courier (9oz) +PQZ (2.4)		E				B		C		4.07

																																																																																																														 PQZ (3.2)		G						C		3.33

																																																																																																														PQZ (1.6) 		F						C		2.37

																																																																																																														Sivanto (14 oz)		I						C		2.10

																																																																																																														Courier (9oz) + PQZ 1.6		D						C		1.70

																																																																																																														Courier (9oz) + PQZ (2oz)		C						C		1.07





Sheet1

		3 days 

										Least Sq Mean

		Control		A						29.10

		Couier 13.6 oz		A						23.43

		Sefina 14 oz 				B				9.73

		Sivanto (8oz) + Oberon (4oz)				B		C		4.57

		Courier (9oz) +PQZ (2.4)				B		C		4.07

		 PQZ (3.2)						C		3.33

		PQZ (1.6) 						C		2.37

		Sivanto (14 oz)						C		2.10

		Courier (9oz) + PQZ 1.6						C		1.70

		Courier (9oz) + PQZ (2oz)						C		1.07

		14 days 

										Least Sq Mean

		Control		A						38.40

		Sivanto (14 oz)				B				14.77

		Sivanto (8oz) + Oberon (4oz)				B				12.37

		Sefina 14 oz				B				12.13

		 PQZ (3.2)						C		6.50

		Courier (9oz) +PQZ (2.4)						C		6.43

		Couier 13.6 oz						C		5.97

		PQZ (1.6) 						C		5.70

		Courier (9oz) + PQZ 1.6						C		4.47

		Courier (9oz) + PQZ (2oz)						C		3.93







Whiteflies in cotton



Figure 2: Many adult whiteflies underside of cotton leaf



 From Southeast Asia

 First detected in Florida in 1991, 
considered established by 2005

 Found in Southeast TX in 2005

 Detected in grapefruit by Dr. 
Mamoudou Sétamou in 2018, and 
every year since

 Late season bronzing lead to 
discovery in cotton throughout the 
Valley in 2020



 Field detection and ID is difficult!  
Adults are about 2mm in length

 Typically found on underside of 
foliage (under heavy pressure may 
also be on top)… but not in 
flowers.  
 In cotton finding them in upper 

canopy

 Tend to remain near mid-vein but 
will “scamper” around leaf surface 
if disturbed

 Adults are weak fliers, often 
distributed longer distances by 
wind, machinery, etc.

Thomas Skarlinsky



 Known to reproduce on over 100 
plants from about 40 different 
families

 As this pest expands its geographical 
range… it expands its host range

 Chilli leaf curl virus

 Peanut necrosis virus

 Tobacco streak virus

 Melon yellow spot virus

 Watermelon silver mottle virus

 Capsicum chlorosis virus







 Currently monitoring a wide range of crops:
 Soybeans
 Corn
 Tomatoes- just got a hit in tomatoes 5-10-2022
 Chilli
 Cabbage
 Onion 

 Thus far, finding small numbers in most crops 
but populations remaining low
 Steady populations found in weeds along field 

margins
 At this time, it appears that chilli thrips are 

established throughout the landscape but not as 
problematic as feared
 Need hot temperatures to reproduce explosively 
 May be problematic in greenhouse production
 Can become a problem in cotton late in season 

around mid July during full bloom and prior to 
harvest



Chilli Thrips Efficacy Trial July 2022 



 Broad-spectrum insecticide applications may promote thrips outbreaks 

 Controlling weeds (alternative hosts) is important
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 Natural enemies have been documented feeding on this species in Florida

 Broad-spectrum insecticide applications may promote thrips outbreaks 

 Trials in Florida have indicated that: 
 Pyrethroids are not effective
 Imidacloprid and spinotram provide good control (Seal et al., 2006, 2008, 2009)

 Rotating between classes of insecticides will be key to reduce resistance 
development

 Controlling weeds (alternative hosts) is important

https://mrec.ifas.ufl.edu/lso/thripslinks.htm

https://mrec.ifas.ufl.edu/lso/thripslinks.htm


VALUE OF BT TECHNOLOGY FOR BOLLWORM 
MANAGEMENT: CURRENT SITUATION AND 
FUTURE SUSTAINABILITY

DAVID L. KERNS

TEXAS A&M UNIVERSITY, COLLEGE STATION, TX



BT AND VIP TECHNOLOGOIES DEFINED

Bt Bacillus thuringiensis

 Bt crystlline endotoxins (Bt Cry 
proiens) protect crops by disrupting the 
insect midgut after injestion, typically 
leading to feeding reduction or 
cessation, and then eventually death of 
susceptible insects

 Mode of action for Bt Cry proteins is 
activation by gut proteases after 
ingestion, binding to midgut receptors,  
and pore formation leading to cell lysis

 Most common mechanism for resistance 
to Bt Cry proteins is reduced or altered 
binding to midgut receptors

VIP3A

 VIP3A was isolated form Bt

 First reported by Ciba Agricultural 
Biotechnology (Now Syngenta)

 Are insecticidal proteins with activity against a 
wide range of Lepidopteran larvae including:
black cutworm, fall armyworm, tabacco
budworm, and corn ear worm

 Has two key findings, first Vip3A is an 
endotoxin produced and secreted without N-
terminal processing during the vegitative
growth stage (differs from Bt Cry proteins 
that produce during sporulation

 Secondly, VIP3A shares no sequence 
homology with any know Bt Cry proteins



PAST AND CURRENT BT COTTON 
TECHNOLOGIES

Company
1st generation
(single gene)

2nd

generation
(dual gene)

3rd generation
(multi-gene)

3rd generation
(2017)

Monsanto Bollgard
(Cry1Ac)

Bollgard 2
(Cry1Ac+Cry2Ab)

Bollgard 3
(Cry1Ac+Cry2Ab+V

ip3A)

Dow WideStrike
(Cry1Ac+Cry1F)

WideStrike 3
(Cry1Ac+Cry1F+Vip

3A)

Bayer TwinLink
(Cry1Ab+Cry2Ae)

TwinLink Plus
(Cry1Ab+Cry2Ae+

Vip3A)

Homogeny across crops 

Crop Cry1A Cry1F Cry2 Vip3A
Cotton Cry1Ac, Cry1Ab Cry1F Cry2Ab, Cry2Ae Vip3A

Corn
Cry1Ab Cry1F Cry2Ab2 Vip3A

Cry1A.105 (Cry1Ab, Cry1Ac, Cry1F)
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