
Tobacco Thrips
Insecticide Resistance 

Scott Stewart & Jessica Krob



• Early-season pest of seedling cotton
• Rank among the top 5 insect pests annually
• Most susceptible to injury from emergence 

to the 4th true leaf

• Both adults and immatures
• 5 main species

• Tobacco thrips - Frankliniella Fusca (Hinds) 
Stewart et. al (2013) J. Cotton Sci

• Injury can delay maturity and cause yield 
loss

• TN (2020) - $27.43/acre (costs + yield loss)

Thrips in Cotton

Photo: Mississippi State



THRIPS INJURY

0.2

2.3

3.0 4.1
4.6

Almost certain yield loss

1.0

Major yield loss



Upland Cotton (Gossypium hirsutum L.) 
US Production Regions

Cotton Belt

https://www.cottoninc.com/cotton-production/ag-research/state-support-program/
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Thrips 
Management

Proactive, At-Planting Approach
IRAC Class Active Ingredient App.

Carbamate Aldicarb Granular

Organophosphate Acephate IST/Liquid

Neonicotinoid Thiamethoxam
Imidacloprid IST/Liquid



CURRENT THRIPS CONTROL OPTIONS

Imidacloprid at 0.375 mg ai/seed
 Gaucho, Aeris, Acceleron IF

Imidacloprid in-furrow (e.g., Admire Pro)

Aldicarb (AgLogic 15G at 3.5-5 lb/acre)

Acephate seed treatment or in-furrow

Recommended foliar applied insecticides
 Acephate (Orthene), Bidrin, Dimethoate, Radiant

 Typically not used as stand alone approach
7-node cotton with extreme thrips injury



THRIPS – SEED TREATMENT & IN-FURROW
2019, JACKSON, TN
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AOV Means Table 1

		7/26/2019 (Trecepta Corn 2018-01-39-14) ARM 2019.3 AOV Means Table Page 1 of 1

		University of Tennessee

		Small Plot Trecepta Evaluations for Yield and Efficacy in the Coastal Region

		Trial ID:		Location:						Trial Year:		2018

		Protocol ID:		Investigator:		Dr. Scott Stewart

		Project ID:		Study Director:

				Sponsor Contact:

		Description				SWCB Damaged p>				SWCB Damaged p>				FAW damage				Small CEW				Medium CEW				Large CEW				Total CEW				FAW				# Damaged Kern>				# Damaged Kern>				# ears w/larvae				# damaged ears				% damaged ears				Small CEW				Medium CEW				Large CEW				Total CEW				Total CEW				FAW				# Damaged Kern>				# ears w/larvae				# damaged ears				% damaged ears				# tunneled sta>				# cavities/pla>				Ave # tunnels/>				Total tunnel l>				Ave tunnel len>				# larvae				Ave # larvae/p>				Stand Counts				Raccoon Damage				Weight				Moisture				Test Wt.				Yield				Adj Yield Coon

		Rating Date				6/22/2018				6/22/2018				6/22/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				7/19/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				8/2/2018				9/6/2018				9/6/2018				9/6/2018				9/6/2018				9/6/2018				9/6/2018				9/6/2018				9/10/2018				9/10/2018				9/11/2018				9/11/2018				9/11/2018				9/11/2018				9/11/2018

		Sample Size				140    ROWFT				140    ROWFT				140    ROWFT				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     EAR				10     STEM				10     STEM				10     STEM				10     STEM				10     STEM				10     STEM				10     STEM				70     ROWFT				70     ROWFT				70     ROWFT				70     ROWFT				1      PLOT				1      A				1      A

		Crop Stage Majority				V9				V9				V9				R2				R2				R2				R2				R2				R2				R2				R2				R2				R2				R5				R5				R5				R5				R5				R5				R5				R5				R5				R5

		Days After Emergence				26 DE-1				26 DE-1				26 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				53 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				67 DE-1				102 DE-1				102 DE-1				102 DE-1				102 DE-1				102 DE-1				102 DE-1				102 DE-1				106 DE-1				106 DE-1				107 DE-1				107 DE-1				107 DE-1				107 DE-1				107 DE-1

		Trt		Treatment

		No.		Name		1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37

		1		DKC66-29 Trecepta		0		c		0		e		0		a		0		c		0		b		0		a		0		c		0		a		0		b		0		c		0		d		0		c		0		c		0		b		0		c		0		c		0		c		0		d		0		a		0		c		0		d		0		d		0		d		0		c		0		c		0		c		0		b		0		b		0		b		0		b		133.25		a		0		a		42.44		a		19.2		a		57.28		a		179.3		a		179.27		a

		2		DKC67-99 Trecepta		0		c		0		e		0		a		0		c		0		b		0		a		0		c		0		a		0		b		0		c		0		d		0		c		0		c		0		b		0		c		0		c		0		c		0		d		0		a		0.25		c		0		d		0.25		d		2.5		d		0		c		0		c		0		c		0		b		0		b		0		b		0		b		129.25		a		6		a		40.38		a		19.05		a		56.23		a		171		a		177.37		a

		3		DKC66-97 VT2P		0.75		c		0.68		d		0		a		6.25		bc		0		b		0		a		6.25		bc		0		a		3.5		b		1.63		c		4.5		b		2.25		bc		22.5		bc		5.75		a		4.75		a		7.25		a		17.75		a		17.47		a		0		a		102		a		9.25		a		9.75		a		97.5		a		0		c		0		c		0		c		0		b		0		b		0		b		0		b		133.75		a		4.25		a		41.18		a		20		a		56.55		a		172.3		a		177.51		a

		4		DKC66-94 RR2		11.75		a		10.66		a		0		a		19.5		a		7.5		a		0		a		27		a		0		a		31.25		a		30.36		a		8.25		a		7.75		a		77.5		a		0.75		b		3.25		b		4		b		8		b		7.91		b		0		a		123		a		5.75		b		10		a		100		a		6.75		a		11.5		a		1.15		a		30.38		a		2.7		a		4.25		a		0.43		a		133.5		a		0.5		a		40.53		a		20.58		a		56.78		a		168.3		a		168.86		a

		5		Trecepta RIB 1 (90:10 Blend)		2.25		bc		1.74		cd		0		a		3.5		bc		0.75		b		0		a		4.25		bc		0		a		3.75		b		2.77		bc		1		cd		1		bc		10		bc		0.25		b		0.75		c		1.25		c		2.25		c		2.23		c		0		a		17.5		bc		1.5		c		2		bc		20		bc		0.25		bc		0.25		bc		0.03		bc		1.25		b		1.25		ab		0		b		0		b		135		a		0		a		41.63		a		19.48		a		57.53		a		175.2		a		175.21		a

		6		Trecepta RIB 2 (80:20 Blend)		2.25		bc		2.22		c		0		a		1.5		bc		0		b		0		a		1.5		c		0		a		2		b		0.51		c		0.5		cd		0.5		bc		5		bc		0		b		1.25		c		0.75		c		2		c		1.36		c		0		a		17		bc		1.25		cd		1.5		c		15		c		0		c		0		c		0		c		0		b		0		b		0		b		0		b		131		a		0		a		42.49		a		19.68		a		56.9		a		178.4		a		178.45		a

		7		Trecepta RIB 3 (70:30 Blend)		5.25		b		4.98		b		0		a		7.75		b		1.25		b		0		a		9		b		0		a		9.75		b		9.61		b		2.5		bc		2.75		b		27.5		b		0.25		b		0.75		c		0.75		c		1.75		c		0.84		c		0		a		27.25		b		1.25		cd		2.75		b		27.5		b		1		b		1.5		b		0.15		b		3.75		b		1.69		a		0.25		b		0.03		b		134		a		1.25		a		41.63		a		18.9		a		56.43		a		176.5		a		178.07		a

		LSD P=.05				3.934				1.092 - 4.591				.				7.649				3.693				.				7.484				.				11.714				5.562 - 14.746				2.005				2.49				24.901				3.519				1.372				2.326				3.722				2.245 - 5.938				.				25.835				1.462				1.138				11.385				0.754				1.489				0.149				4.442				1.569				0.873				0.087				4.511				7.207				3.956				1.32				1.116				16.06				12.579

		Standard Deviation				2.648				0.146t				0				5.149				2.486				0				5.038				0				7.885				6.840t				1.35				1.676				16.762				2.369				0.924				1.566				2.506				3.268t				0				17.39				0.984				0.766				7.664				0.508				1.002				0.1				2.99				1.056				0.588				0.059				3.037				4.851				2.663				0.889				0.748				10.81				8.467

		CV				83.31				33.98t				0				93.62				183.15				0				73.46				0				109.84				66.02t				56.4				82.34				82.34				236.88				60.15				78.3				55.24				37.15t				0				42.42				36.25				20.44				20.44				44.44				52.93				52.93				59.17				131.06				91.4				91.4				2.29				283				6.42				4.54				1.32				6.2				4.8

		Grand Mean				3.179				0.431t				0				5.5				1.357				0				6.857				0				7.179				10.360t				2.393				2.036				20.357				1				1.536				2				4.536				8.798t				0				41				2.714				3.75				37.5				1.143				1.893				0.189				5.054				0.806				0.643				0.064				132.821				1.714				41.468				19.554				56.812				174.42				176.392

		Levene's F				2.271				0.949				0				0.803				25.759				0				1.923				0				0.998				1.013				1.337				2.381				2.381				2.767				4.217				1.539				2.418				4.527				0				1.3				1.591				2.824				2.824				3.1				3.205				3.205				2.746				0.921				12.167				12.167				0.372				0.737				1.221				0.298				0.608				1.152				1.451

		Levene's Prob(F)				0.076				0.482				0.00*				0.578				0.001*				0.00*				0.124				0.00*				0.452				0.443				0.285				0.065				0.065				0.038*				0.006*				0.214				0.062				0.004*				0.00*				0.3				0.199				0.036*				0.036*				0.025*				0.021*				0.021*				0.039*				0.499				0.001*				0.001*				0.889				0.626				0.335				0.931				0.721				0.368				0.243

		Skewness				2.4452*				0.5487				.				2.2082*				3.4042*				.				1.838*				.				3.2115*				1.3785*				1.3052*				1.5565*				1.5565*				4.3616*				1.203*				1.8014*				1.8184*				0.727				.				1.2877*				1.0535*				0.7779				0.7779				2.0888*				2.1228*				2.1228*				2.1117*				1.5917*				2.5366*				2.5366*				-0.2111				3.5217*				-1.1137*				0.1654				-0.7635				-1.2107*				0.1932

		Kurtosis				7.3237*				-0.6865				.				5.7389*				11.4253*				.				2.7473*				.				12.5983*				2.353*				0.5781				1.4778				1.4778				20.4706*				0.8809				2.5864*				2.9704*				-0.4008				.				0.8238				-0.322				-1.1904				-1.1904				2.968*				3.072*				3.072*				3.0957*				1.7101				5.6376*				5.6376*				-0.9475				12.0739*				2.622*				1.1983				1.2025				3.5255*				-0.6461

		Replicate F				1.594				1.783				0				1.927				1.148				0				1.152				0				1.727				1.678				0.542				0.555				0.555				1.545				2.498				2.835				1.659				2.832				0				1.945				0.885				0.385				0.385				1.108				0.889				0.889				0.363				1.263				1.241				1.241				3.949				3.496				3.953				0.413				2.145				3.938				2.051

		Replicate Prob(F)				0.2257				0.1865				1				0.1614				0.3566				1				0.3552				1				0.1973				0.2073				0.6594				0.6513				0.6513				0.2374				0.0925				0.0673				0.2112				0.0675				1				0.1585				0.4675				0.765				0.765				0.3718				0.4655				0.4655				0.7804				0.317				0.324				0.324				0.0251				0.0371				0.025				0.7457				0.1322				0.0253				0.1427

		Treatment F				10.039				29.372				0				7.094				4.908				0				14.192				0				7.948				12.186				20.399				10.661				10.661				3.178				15.084				11.757				26.249				30.055				0				33.295				49.869				125.432				125.432				96.877				72.7				72.7				56.627				4.286				29.414				29.414				1.714				1				0.394				1.747				1.532				0.566				0.704

		Treatment Prob(F)				0.0001				0.0001				1				0.0005				0.0039				1				0.0001				1				0.0003				0.0001				0.0001				0.0001				0.0001				0.0263				0.0001				0.0001				0.0001				0.0001				1				0.0001				0.0001				0.0001				0.0001				0.0001				0.0001				0.0001				0.0001				0.0074				0.0001				0.0001				0.175				0.4552				0.8733				0.1674				0.2272				0.752				0.6503

		Means followed by same letter or symbol do not significantly differ (P=.05, LSD).

		t=Mean descriptions are reported in transformed data units, and are not de-transformed.

		Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

		Missing data estimates are included in columns:Average=35

		Could not calculate LSD (% mean diff) for columns 3,6,8,19 because error mean square = 0.

		ROWFT = row-foot

		EAR = ear

		STEM = stem/stalk

		PLOT = total plot

		A = acre

		ARM Action Codes

		TL[1] = LOG([1]+ 1)

		T1 = [C4]+[C5]+[C6]

		TA[9] = Arcsine square root percent([9])

		T2 = [C14]+[C15]+[C16]

		TA[17] = Arcsine square root percent([17])

		T3 = [C25]/10

		T4 = [C27]/[C25]

		T5 = [C29]/10

		TY6 = 4.444898*[33]*(100-[34])/85

		T7 = ([32]/[31]+1)*[36]





Sheet1

		

		Hybrid		Total CEW/10 Ears (R2)		Kernel Damage (R5)/Ear		Tunnel (cm)/10 Plants				Yield (B/A)

		DKC66-29 Trecepta		0		0		0				179.27		179 a

		DKC67-99 Trecepta		0		0.025		0				177.37		177 a

		DKC66-97 VT2P		6.25		10.2		0				177.51		178 a

		DKC66-94      RR2		27		12.3		30.38				168.86		169 a

		Trecepta RIB (90:10 Blend)		4.25		1.75

		Trecepta RIB (80:20 Blend)		1.5		1.7

		Trecepta RIB (70:30 Blend)		9		2.725
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Corn Earworm



		Aug-4-2019 (Regulated Variety 24 tmt 2019) ARM 2019.3 AOV Means Table Page 1 of 1

		University of Tennessee

		Regulated Variety 24 tmt 2019

		Trial ID:		Regulated Variety 24 tmt 2019		WTREC Jackson		Trial Year:		2019

		Protocol ID:		2019-01-A0-06		Dr. Scott Stewart

		Project ID:

		Description				Thrips injury

		Rating Date				6/25/2019

		Rating Type				DAMINS

		Rating Unit				0-5

		Sample Size

		Number of Subsamples				1

		Crop Stage Majority				6th leaf

		Days After First/Last Applic.				39    39

		Trt-Eval Interval				39 DA-A

		Trt		Treatment

		No.		Variety		Injury

		1		19R311LB3XF		0.425

		2		19R313LB3XF		0.45

		3		19R314LB3XF		0.4

		4		19R315LB3XF		0.425

		5		19R316LB3XF		0.55

		6		19R320LB3XF		0.6

		7		19R325LB3XF		0.45

		8		19R326LB3XF		0.4

		9		19R327LB3XF		0.425

		10		19R330LB3XF		0.4

		11		19R331LB3XF		0.45

		12		19R332LB3XF		0.45

		13		19R335LB3XF		0.4

		14		19R337LB3XF		0.45

		15		19R338LB3XF		0.45

		16		19R341LB3XF		0.625

		17		19R344LB3XF		0.375

		18		19R345LB3XF		0.525

		19		PHY 330 W3FE		2.95

		20		PHY 480 W3FE		3.15

		21		DP 1725 B2XF		2.85

		22		DP 1646 B2XF		2.925

		23		DP 1820 B3XF		3.025

		24		DP 1851 B3XF		3.025

		LSD P=.05				0.1234

		Standard Deviation				0.0875

		CV				8.02

		Grand Mean				1.0906

		Bartlett's X2				23.335

		P(Bartlett's X2)				0.326

		Skewness				1.1683*

		Kurtosis				-0.5953

		Replicate F				3.462

		Replicate Prob(F)				0.0209

		Treatment F				657.327

		Treatment Prob(F)				0.0001

		Means followed by same letter or symbol do not significantly differ (P=.05, LSD).

		Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

		Rating Type

		DAMINS = damage - insect

		Rating Unit

		0-5 = 0-5 index/scale





		



Injury

Thrips Injury (0-5 scale)



		Aug-4-2019 (Regional Cotton IST 2019) ARM 2019.3 AOV Means Table Page 1 of 1

		University of Tennessee

		Regional Cotton Thrips IST 2019

		Trial ID:		Regional Cotton IST 2019

		Protocol ID:		Regional Cotton Thrips

		Project ID:

		Pest Type				I  Insect

		Pest Code				THRISP

		Pest Name				Thrips sp.

		Description				Thrips Injury

		Rating Date				6/8/2019

		Rating Type				DAMINS

		Rating Unit				0-5

		Sample Size				1      PLOT

		Number of Subsamples				1

		Crop Stage Majority				4.5 lf

		Pest Stage Majority

		Days After First/Last Applic.				32    32

		Days After Emergence				23 DE-1

		ARM Action Codes

		Trt		Treatment

		No.		Name		13

				Treatment		Thrips Injury (0.5)

		1		Untreated		3.725		a

		2		Orthene 97 (6.4 oz)		3.4		ab

		3		Gaucho + Orthene 97 (6.4 oz)		2.275		cd

		4		Gaucho		2.175		cd

		5		Aeris		1.9		d

		6		AgLogic (4 lb)		1.95		d

		7		Gaucho + Orthene IF (1 lb)		1.925		d

		8		Orthene IF (1 lb)		3		b

		9		Admire Pro IF (9.2 oz)		2.45		c
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		University of Tennessee

		Efficacy of Insecticides in a MON 88702 Management System for Lygus

		Trial ID:		2019-01-N9-03 old		Trial Year:

		Protocol ID:		2019-01-N9-03

		Project ID:

		Pest Type				I  Insect		I  Insect

		Pest Code

		Pest Name

		Description				Total PB		Total PB

		Rating Date				7/29/2019		8/2/2019

		Rating Type				COUINS		COUINS

		Rating Unit				NUMBER		NUMBER

		Sample Size				10     ROWFT		10     ROWFT

		Number of Subsamples				1		1

		Pest Stage Majority				TOTAL		TOTAL

		Days After First/Last Applic.				73    5		77    9

		Trt-Eval Interval				5 DA-B		9 DA-B

		ARM Action Codes				Total PB		Total PB

		Trt		Treatment

		No.		Treatment		5 DAT		9 DAT

		1		Acephate		0.75		5

		2		Brigade		6.75		16

		3		Transform		2.75		5

		4		Centric		2.5		13.5

		5		Diamond		8.25		10.25

		6		Untreated		15.75		23.25

		7		Acephate		5.25		12.5

		8		Brigade		11.5		19

		9		Transform		6.25		12.25

		10		Centric		12		18.25

		11		Diamond		16.5		19.75

		12		Untreated		34.5		31.75

		Treatment Prob(F)				0.0001		0.0003

		Means followed by same letter or symbol do not significantly differ (P=.05, LSD).

		Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

		Pest Type

		I, Insect, G-BYRI7, G-InsStg = Insect

		Rating Type

		COUINS = count - insect

		Rating Unit

		NUMBER = number

		ROWFT = row-foot

		ARM Action Codes

		T1 = [C1]+[C2]+[C3]+[C4]

		T3 = [13]+[14]+[15]+[16]
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THRIPS - PERFORMANCE OF FOLIAR APPLICATIONS
OF ACEPHATE AND SPINETORAM (RADIANT OR 
INTREPID EDGE) IN TENNESSEE
2005 - 2019

% Control With Acephate (0.18-0.24 Lb AI/A) % Control With Spinetoram (0.012 Lb
AI/A)



THRIPS - PERFORMANCE OF FOLIAR APPLICATIONS
OF ACEPHATE AND SPINETORAM IN TENNESSEE

Slope = 0.55%
P = 0.7555, R2 = 0.01

Slope = -5.1%
P < 0.0001, R2 = 0.40
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		Year		Trial		Chemical		IST, In-f or Foliar		Rate		Unit		DAA		% Control				Thrips in Check		Thrips in Treatment		Diff		Thrips injury             (Ck - chemical)		Is this rating after a second application?

		2006		Orthene Valent 2006		Orthene 97		Foliar		0.25		lb ai/a		3		93%		*		60.00		4.50		55.50		0.15

		2006		Orthene Valent 2006		Orthene 90		Foliar		0.25		lb ai/a		3		93%		*		60.00		4.00		56.00		0.1

		2006		Orthene Valent 2006		Orthene 90		Foliar		0.25		lb ai/a		3		93%		*		60.00		4.00		56.00

		2007		FMC Combined Thrips 2007		Acephate 90		Foliar		3.5		oz wt/a		4		54%		*		23.50		10.75		12.75		0.47

		2008		Combined In-furrow & Foliar 2008		Acephate 90		Foliar		3.56		oz ai/a		5		65%		*		109.25		38.25		71.00		0.7

		2009		DuPont Thrips 2009		Acephate 90		Foliar		0.25		lb/a		3		95%		*		45.00		2.25		42.75		0.45

		2009		Regional Thrips 2009		Acephate 90		Foliar		0.222		lb/a		2		72%		*		9.25		2.75		6.50		0.22

		2009		Regional Thrips 2009		Acephate 90		Foliar		0.222		lb/a		2		52%		*		4.50		1.75		2.75		0.15				Temik is check

		2009		Regional Thrips 2009		Acephate 90		Foliar		0.222		lb/a		2		76%		*		3.50		0.50		3.00		-0.02				Avicta Duo is check

		2009		Regional Thrips 2009		Acephate 90		Foliar		0.222		lb/a		2		76%		*		11.00		1.75		9.25		0.37				Aeris is check

		2010		Foliar Factorial 2010		Acephate 90		Foliar		4		oz wt/a		2		91%				186.00		16.50		169.50		0.63

		2010		Foliar Factorial 2010		Acephate 90		Foliar		4		oz wt/a		2		94%				216.00		13.00		203.00		0.57

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		79%		*		69.00		14.33		54.67		0.38

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		51%		*		69.00		33.75		35.25		0.4

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		86%		*		101.75		14.75		87.00		0.22

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		48%				20.00		10.50		9.50		0.03				Temik is check

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		79%				44.75		9.50		35.25		0.17				Avicta Duo is check

		2010		Regional Thrips 2010		Acephate 90		Foliar		0.222		lb/a		3		61%				31.75		12.50		19.25		0.08				Aeris is check

		2011		Regional Factorial 2011		Acephate 90		Foliar		0.222		lb/a		4		74%		*		74.25		19.00		55.25		0.88

		2011		Regional Factorial 2011		Acephate 90		Foliar		0.222		lb/a		4		77%		*		74.25		16.75		57.50		0.63

		2011		Radiant 2011		Acephate 90		Foliar		0.225		lb ai/a		4		33%		*		59.25		39.50		19.75		-				Dyne-Amic was added to Acephate

		2011		Foliar Factorial 2011		Acephate 90		Foliar		4		oz wt/a		3		67%				72.25		29.00		43.25		0.82

		2011		Foliar Factorial 2011		Acephate 90		Foliar		4		oz wt/a		3		66%				67.50		27.75		39.75		0.44

		2012		Benevia 2012		Acephate 90		Foliar		0.25		lb/a		3		56%		*		55.75		24.75		31.00		-				Quadris Foliar is check

		2012		Benevia 2012		Acephate 90		Foliar		0.25		lb/a		3		73%		*		66.75		18.75		48.00		-

		2013		Acephate Seed tmt 2013		Acephate 90		Foliar		0.25		lb/a		3		62%				119.50		45.75		73.75		0.45				Cruiser is check

		2013		Radiant 2013		Acephate 90		Foliar		4		oz wt/a		5		33%				66.25		44.25		22.00		0.35

		2013		Radiant 2013		Acephate 90		Foliar		4		oz wt/a		5		3%				66.25		64.25		2.00		0.32				This one had Dyne-Amic, one above did not

		2015		MON Reg 15 Late		Acephate		Foliar		0.25		lb/a		3		53%		*		126.00		59.75		66.25		0.15				Could be lygus Bt & has Cruiser - rained 6-7 hours after application

		2015		MON Reg 15 Late		Acephate		Foliar		0.25		lb/a		3		16%				102.75		86.75		16.00		0.1				Could be lygus Bt & has Cruiser - rained 6-7 hours after application

		2015		MON Reg 15 Late		Acephate		Foliar		0.25		lb/a		3		35%				39.50		25.75		13.75		-0.02				Could be lygus Bt & has Cruiser - rained 6-7 hours after application

		2015		MON Reg 15 Late		Acephate		Foliar		0.25		lb/a		3		2%				30.25		29.75		0.50		0.05				Could be lygus Bt & has Cruiser - rained 6-7 hours after application

		2015		MON Reg 15 Early		Acephate		Foliar		0.25		lb/a		6		75%		*		38.33		9.75		28.58		1.05				Could be lygus Bt & has Cruiser

		2015		MON Reg 15 Early		Acephate		Foliar		0.25		lb/a		6		56%		*		25.75		11.25		14.50		0.53				Could be lygus Bt & has Cruiser

		2015		Whitney's 2015		Acephate		Foliar		0.25		lb/a		5		88%		*		19.50		2.25		17.25		0.62

		2015		Whitney's 2015		Acephate		Foliar		0.25		lb/a		5		80%		*		16.50		3.25		13.25		0.37				Gowan Product is check

		2016		MSEWG Foliar Thrips 2016		Orthene 97		Foliar		0.25		lb ai/a		4		73%		*		88.75		24.00		64.75		0.025

		2016		MSEWG Foliar Thrips 2016		Orthene 97		Foliar		0.25		lb ai/a		3		38%		*		43.25		27.00		16.25		0.675				delayed spray

		2016		MSEWG Foliar Thrips 2016		Orthene 97		Foliar		0.25		lb ai/a		3		38%		*		43.25		26.75		16.50		0.475				delayed spray

		2016		Radiant Foliar Thrips 2016		Acephate 90		Foliar		4		oz wt/a		3		61%		*		71.25		27.50		43.75		-

		2017		Radiant & Intrepid Edge 2017 again		Acephate		Foliar		3.2		oz wt/a		2		44%		*		94.50		52.50		42.00		-

		2017		SYG 2 Blocks Deep 2017		Orthene 97		Foliar		3		oz wt/a		3		6%				50.50		47.25		3.25		-0.025

		2017		SYG Thrips Cotton 2017		Orthene 97		Foliar		3		oz wt/a		3		37%		*		66.50		42.00		24.50		0.025

		2018		Scott's Thrips 2018 Again		Orthene 97		Foliar		0.25		lb/a		4		50%		*		52.33		26.33		26.00		-

		2018		SYG Foliar 2018		Orthene 97		Foliar		3		oz wt/a		4		-48%				21.25		31.50		-10.25		0.15

		2019		Regional Foliar 2019		Orthene 97		Foliar		0.21		lb/a		4		49%		*		49.75		25.50		24.25		0.65





For SAS

		Year		Trial		Chemical		Rate		Unit		DAA		% Control		% Control		Thrips in Check		Thrips in Treatment		Diff		Thrips injury(Ck - chemical)				Year		Thrips in Check		% Control		Thrips in Treatment		Diff

		2006		Orthene Valent 2006		Orthene 97		0.25		lb ai/a		3		0.925		92.50		60		4.5		55.5		0.15				2006		60		92.50		4.5		55.5

		2006		Orthene Valent 2006		Orthene 90		0.25		lb ai/a		3		0.9333333333		93.33		60		4		56		0.1				2006		60		93.33		4		56

		2006		Orthene Valent 2006		Orthene 90		0.25		lb ai/a		3		0.9333333333		93.33		60		4		56						2006		60		93.33		4		56

		2007		FMC Combined Thrips 2007		Acephate 90		3.5		oz wt/a		4		0.5425531915		54.26		23.5		10.75		12.75		0.47				2007		23.5		54.26		10.75		12.75

		2008		Combined In-furrow & Foliar 2008		Acephate 90		3.56		oz ai/a		5		0.6498855835		64.99		109.25		38.25		71		0.7				2008		109.25		64.99		38.25		71

		2009		DuPont Thrips 2009		Acephate 90		0.25		lb/a		3		0.9523809524		95.24		45		2.25		42.75		0.45				2009		45		95.24		2.25		42.75

		2009		Regional Thrips 2009		Acephate 90		0.222		lb/a		2		0.7157894737		71.58		9.25		2.75		6.5		0.22				2009		9.25		71.58		2.75		6.5

		2009		Regional Thrips 2009		Acephate 90		0.222		lb/a		2		0.5222222222		52.22		4.5		1.75		2.75		0.15				2009		4.5		52.22		1.75		2.75

		2009		Regional Thrips 2009		Acephate 90		0.222		lb/a		2		0.7623762376		76.24		3.5		0.5		3		-0.02				2009		3.5		76.24		0.5		3

		2009		Regional Thrips 2009		Acephate 90		0.222		lb/a		2		0.7605633803		76.06		11		1.75		9.25		0.37				2009		11		76.06		1.75		9.25

		2010		Foliar Factorial 2010		Acephate 90		4		oz wt/a		2		0.9112903226		91.13		186		16.5		169.5		0.63				2010		186		91.13		16.5		169.5

		2010		Foliar Factorial 2010		Acephate 90		4		oz wt/a		2		0.9398148148		93.98		216		13		203		0.57				2010		216		93.98		13		203

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.7923188406		79.23		69		14.33		54.67		0.38				2010		69		79.23		14.33		54.67

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.5108695652		51.09		69		33.75		35.25		0.4				2010		69		51.09		33.75		35.25

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.855036855		85.50		101.75		14.75		87		0.22				2010		101.75		85.50		14.75		87

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.475		47.50		20		10.5		9.5		0.03				2010		20		47.50		10.5		9.5

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.7877094972		78.77		44.75		9.5		35.25		0.17				2010		44.75		78.77		9.5		35.25

		2010		Regional Thrips 2010		Acephate 90		0.222		lb/a		3		0.6062992126		60.63		31.75		12.5		19.25		0.08				2010		31.75		60.63		12.5		19.25

		2011		Regional Factorial 2011		Acephate 90		0.222		lb/a		4		0.7441077441		74.41		74.25		19		55.25		0.88				2011		74.25		74.41		19		55.25

		2011		Regional Factorial 2011		Acephate 90		0.222		lb/a		4		0.7744107744		77.44		74.25		16.75		57.5		0.63				2011		74.25		77.44		16.75		57.5

		2011		Radiant 2011		Acephate 90		0.225		lb ai/a		4		0.3333333333		33.33		59.25		39.5		19.75		-				2011		59.25		33.33		39.5		19.75

		2011		Foliar Factorial 2011		Acephate 90		4		oz wt/a		3		0.6734693878		67.35		72.25		29		43.25		0.82				2011		72.25		67.35		29		43.25

		2011		Foliar Factorial 2011		Acephate 90		4		oz wt/a		3		0.6649746193		66.50		67.5		27.75		39.75		0.44				2011		67.5		66.50		27.75		39.75

		2012		Benevia 2012		Acephate 90		0.25		lb/a		3		0.5560538117		55.61		55.75		24.75		31		-				2012		55.75		55.61		24.75		31

		2012		Benevia 2012		Acephate 90		0.25		lb/a		3		0.7303370787		73.03		66.75		18.75		48		-				2012		66.75		73.03		18.75		48

		2013		Acephate Seed tmt 2013		Acephate 90		0.25		lb/a		3		0.6171548117		61.72		119.5		45.75		73.75		0.45				2013		119.5		61.72		45.75		73.75

		2013		Radiant 2013		Acephate 90		4		oz wt/a		5		0.3320754717		33.21		66.25		44.25		22		0.35				2013		66.25		33.21		44.25		22

		2013		Radiant 2013		Acephate 90		4		oz wt/a		5		0.0301886792		3.02		66.25		64.25		2		0.32				2013		66.25		3.02		64.25		2

		2015		MON Reg 15 Late		Acephate		0.25		lb/a		3		0.5257936508		52.58		126		59.75		66.25		0.15				2015		126		52.58		59.75		66.25

		2015		MON Reg 15 Late		Acephate		0.25		lb/a		3		0.1557177616		15.57		102.75		86.75		16		0.1				2015		102.75		15.57		86.75		16

		2015		MON Reg 15 Late		Acephate		0.25		lb/a		3		0.3481012658		34.81		39.5		25.75		13.75		-0.02				2015		39.5		34.81		25.75		13.75

		2015		MON Reg 15 Late		Acephate		0.25		lb/a		3		0.0165289256		1.65		30.25		29.75		0.5		0.05				2015		30.25		1.65		29.75		0.5

		2015		MON Reg 15 Early		Acephate		0.25		lb/a		6		0.7456300548		74.56		38.33		9.75		28.58		1.05				2015		38.33		74.56		9.75		28.58

		2015		MON Reg 15 Early		Acephate		0.25		lb/a		6		0.5631067961		56.31		25.75		11.25		14.5		0.53				2015		25.75		56.31		11.25		14.5

		2015		Whitney's 2015		Acephate		0.25		lb/a		5		0.8846153846		88.46		19.5		2.25		17.25		0.62				2015		19.5		88.46		2.25		17.25

		2015		Whitney's 2015		Acephate		0.25		lb/a		5		0.803030303		80.30		16.5		3.25		13.25		0.37				2015		16.5		80.30		3.25		13.25

		2016		MSEWG Foliar Thrips 2016		Orthene 97		0.25		lb ai/a		4		0.7295774648		72.96		88.75		24		64.75		0.025				2016		88.75		72.96		24		64.75

		2016		MSEWG Foliar Thrips 2016		Orthene 97		0.25		lb ai/a		3		0.3757225434		37.57		43.25		27		16.25		0.675				2016		43.25		37.57		27		16.25

		2016		MSEWG Foliar Thrips 2016		Orthene 97		0.25		lb ai/a		3		0.3815028902		38.15		43.25		26.75		16.5		0.475				2016		43.25		38.15		26.75		16.5

		2016		Radiant Foliar Thrips 2016		Acephate 90		4		oz wt/a		3		0.6140350877		61.40		71.25		27.5		43.75		-				2016		71.25		61.40		27.5		43.75

		2017		Radiant & Intrepid Edge 2017 again		Acephate		3.2		oz wt/a		2		0.4444444444		44.44		94.5		52.5		42		-				2017		94.5		44.44		52.5		42

		2017		SYG 2 Blocks Deep 2017		Orthene 97		3		oz wt/a		3		0.0643564356		6.44		50.5		47.25		3.25		-0.025				2017		50.5		6.44		47.25		3.25

		2017		SYG Thrips Cotton 2017		Orthene 97		3		oz wt/a		3		0.3684210526		36.84		66.5		42		24.5		0.025				2017		66.5		36.84		42		24.5

		2018		Scott's Thrips 2018 Again		Orthene 97		0.25		lb/a		4		0.4968469329		49.68		52.33		26.33		26		-				2018		52.33		49.68		26.33		26

		2018		SYG Foliar 2018		Orthene 97		3		oz wt/a		4		-0.4823529412		-48.24		21.25		31.5		-10.25		0.15				2018		21.25		-48.24		31.5		-10.25

		2019		Regional Foliar 2019		Orthene 97		0.21		lb/a		4		0.4874371859		48.74		49.75		25.5		24.25		0.65				2019		49.75		48.74		25.5		24.25





Regression graphs

						slope		intercept

				Orthene		-5.13552		10396

				Radiant		0.54528		-1030.73

						Percent control

				Year		Orthene (0.18-0.24 lb ai/a)		Radiant or Intrepid Edge (0.012 lb ai/a)

				2005		99.28

				2006		94.15

				2007		89.01

				2008		83.88		64.19

				2009		78.74		64.74

				2010		73.60		65.28

				2011		68.47		65.83

				2012		63.33		66.37

				2013		58.20		66.92

				2014		53.06		67.46

				2015		47.93		68.01

				2016		42.79		68.55

				2017		37.66		69.10

				2018		32.52		69.65

				2019		27.39		70.19





Regression graphs

		



Slope = -5.1%
P < 0.0001, R2 = 0.40

Slope = 0.55%
P = 0.7555, R2 = 0.01

Orthene (0.18-0.24 lb ai/a)

Radiant or Intrepid Edge (0.012 lb ai/a)

% Control of Thrips Over Time (Foliar Trials in TN)
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Fit Plot for P_Control
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Fit Plot for P_Control
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Leaf-Dip Bioassays
Thanks to Dr. George Kennedy for Suggesting This Approach

Deliver or Ship Incubator Collect Thrips

28±1oC
60-70% RH
14:10 L:D

~10
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Tobacco Thrips Bioassays, 2020-2021 (Jessica Krob)

IRAC Class Active Ingredient g AI L-1

Spinosyn Spinetoram 0.07

Organophosphate Acephate 2.92
1.5Dicrotophos

Pyrethroid Lambda-cyhalothrin 0.20
Neonicotinoid Imidacloprid 0.54

Discriminating Doses

Thrips Populations (2020)Discriminating Dose Bioassays (All Populations)
2020 – Submitted Field Populations (F1 Generation)
2021 - Submitted Field Populations (F0 Generation)

Dose-Response Curves for Acephate
Tennessee Resistant
North Carolina Susceptible

Data Analyses 
Standard ANOVA/GLIMMIX/ PROBIT procedures using 
SAS® software (α = 0.05)



Standardized Field Trials (2020 and 2021)

IRAC Class Active Ingredient kg AI ha-1

Spinosyn
Spinetoram +

(Methoxyfenozide)
Spinetoram

0.01 
0.07
0.01

Organo-
phosphate 

Acephate
Dicrotophos
Dimethoate

0.23, 0.56
0.22
0.23

Pyrethroid Lambda-cyhalothrin 0.02

Tennessee (2)
Mississippi (2)
Arkansas (2)
Louisiana (1)
Texas (1)

Field Trial Locations

Experimental Design
RCBD
4 rows wide
4 replications
No IST

Data Collection 
thrips numbers, visual thrips injury ratings, 
yield estimates

Data Analyses
Standard ANOVA/GLIMMIX procedures 
using SAS® software (α = 0.05)

Foliar Insecticide Treatments



Thrips Injury in Foliar Insecticide Trial (Milan, 2020)
4th leaf after two insecticide applications, no insecticide seed treatment

a

a

b

c

c

bc

d

d

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Untreated

Warrior Z 1.28 oz

Orthene-97 0.21 Ib

Orthene-97 0.52 Ib

Bidrin 3.2 oz

Dimethoate 6.4 oz

Intrepid Edge 3 oz

Radiant 1.5 oz + Adj

Thrips Injury (0 – 5 Scale)

Bad Thrips





Thrips Injury in Foliar Insecticide Trial (Milan, 2021)
4th leaf after two insecticide applications, no insecticide seed treatment
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Untreated

Warrior Z 1.28 oz

Orthene-97 0.21 Ib

Orthene-97 0.52 Ib

Bidrin 3.2 oz

Dimethoate 6.4 oz

Intrepid Edge 3 oz

Radiant 1.5 oz + Adj

Thrips Injury (0 – 5 Scale)

Even   
Worse





Tobacco Thrips % Mortality (Leaf-Dip Bioassays) 
Spinetoram                Acephate                 Imidacloprid              Lambda-cy.            Dicrotophos

Population        
2020, 2021 Check Radiant       

0.75 Oz/A
Orthene     

0.25 Lb/A
Admire  Pro 
1.25 Oz/A

Warrior        
1.0 Oz/A

Bidrin             
2 Oz/A

TN (WTREC)-1 3, 5 100 50 26 0 47

TN (WTREC)-2 3 100 47 42 3 74

TN (MREC)-1 6 100 67 42 2 64

TN (MREC)-Clover 3 100 46 35 0 -

AR (Mar., Tiller) 0 - 43, 67 - - -

MS (Starkville) 6 - 78 - - -

VA (Suffolk) 9 100 82 57 5 83

AL (Tallassee) 9 - 88 - - -

NC (Edgecombe) 0 100 97 - - -

NC (Nash) 0 - 93 - - -

NC (Plymouth) 2 100 94 - 4 -

NC (Lab) 0 93, - 99, 91 100, 94 100, 78 -

TX (Snook) 6 100, - 100, 93 - 50 -



Tobacco Thrips Dose Response Curve (Acephate, 2021)
Milan Clover Population Kept in Colony (F1)

MSU or NCSU Lab Populations 
2018 -2021

TN Field Populations 
2018-2021
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Seed Planting Density

Tobacco Adult Thrips (1-2 Leaf, 2020 and 2021)
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Thrips Injury on 4-Leaf Cotton (2020 and 2021)



SOME TAKE HOME POINTS

Tobacco thrips have developed some level of resistance to acephate (and likely other 
OP insecticides)
 It isn’t a problem everywhere (parts of the upper Mid-South)

Improvement with higher rates of Acephate (0.5 Lb)
 Bidrin at 3.2 Oz/A is a better option than Acephate at 0.25 Lb
 Spinetoram (Intrepid Edge or Radiant) is most consistent option when resistance is present, but you 

will not notice it all the time when using a seed trt, when thrips pressure is light, etc.

What I would do if I were me?
 Limp to the finish line (ThryvOn) – Use Bidrin (3.2 Oz/A), Acephate (0.5 Lb/A) … or use Intrepid Edge 

(3 Oz/A) under very poor emergence and growing conditions
 More aggressive and earlier than you think, don’t cut seeding rates, use the ‘thrips forecast model’
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