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üDevastating pest of ~ 506 crop plants; sole vector of ~111 geminiviruses

ü Serious on cotton, cassava, legumes, vegetables and many other crops

causing yield losses between 20 and 100 percent

üOutbreak on Bt cotton in North India caused huge losses due to pest

and CLCuD in 2010 and 2013.

ü In year 2015 the pest has appeared in endemic forms causing 60-70 %

loses in North India

üManagement with insecticide is proving failure due to rapid resistance

development & pest resurgence.

Whitefly
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Population fluctuation of whitefly over the years



Whitefly calendar by Satnam Singh and V K Gupta

Diverse agro ecosystem and Host availability 



× High temperature and high humidity

× Inflow of susceptiblegermplasmvis-a vis multiplicity of the hybrids:

× The number of Bt cotton hybrids have increasedsubstantially to more than

1000comparedto just 3 hybrids in 2002, the year of introduction .

× This number for North zonehasraised to ~450till April 2017.

× Stateof Confusion

× Farmers what to grow? ExtensionScientistwhat to recommend?

× Decreasein insecticideusagedue to lessnumber of spraysin Bt cotton

× Seedtreatment of Gauchoasthe crop is alsosprayedwith Imidacloprid (50 to

5450-fold R in 75% populations tested).

× Is it a changein biotype?

× Excessuseof insecticidessucha fipronil , acephate, acetamaprid

× Insecticideresistanceor quality of insecticides?

What we speculate for the upsurge



Phylogenetic Analysis of B.tabacipopulations across Punjab



Metholodigies
ü Populationcollectedfrom different districts

cotton, some individuals of same location
were collected in RNA stabilization buffer
for RNAisolation

ü Leafdip bioassaywith serial concentrations
of insecticide

ü Calculationof LC50usingPoloplus
ü cDNAwassynthesizedfrom total RNA
ü Relativeexpressionanalysisdone usingCyp

genes specific primers with the help of
qPCR using ɲ/ǘmethod with actin as
internal control



Resistance monitoring on whitefly collected from hot spot areas of 
North Zone (2016-17)

Treatment

Susceptible

(Nagpur) 

LC50

Sirsa Hisar Abohar SGN 

Season(LC50) RR Season(LC50) RR Season(LC50) RR Season(LC50) RR

Initial End Initial End Initial End Initial End

Neonicotinoids

Acetamprid 0.43 1.2 1.2 2.79 2.1 3.4 7.91 2.4 5.0 11.63 0.99 0.43 1

Imidacloprid 0.35 0.51 0.71 2.03 0.10 0.08 0.23 0.25 0.93 2.6 0.24 1.1 3.14

Thiacloprid - 2.5 4.8 0.68 0.82 0.10 0.39 1.4 0.282

Thiamethoxam 0.25 0.96 13.07 52.2 1.1 7.3 29.20 0.36 14.74 58.96 0.36 3.2 12.8

Clothianidin 1.09 0.58 0.39 - 0.8 0.85 - 0.64 0.68 - 0.21 0.182 -

Dinotefuron 0.05 0.27 0.89 17.8 0.05 0.21 4.20 0.05 0.097 1.94 0.01 0.048 0.96

LDwΣΩǎ ŀƴŘ insecticides with new mode of action 

Buprofenzin 2.58 11.62 32.67 12.66 4.0 12.46 4.83 6.6 73.74 2.58 1.0 79.93 30.98

Spiromesifen 0.49 9.3 31.6 64.4 0.16 3.4 6.94 0.7 116.6 238.6 2.0 4.46 9.10

Pyriproxyfen 40.12 9.5 56.82 1.42 3.0 1.7 0.04 0.7 3.6 0.09 1.0 3.4 0.08

Flonicamid 0.30 0.26 4.40 14.67 0.05 0.30 1.00 0.05 0.56 1.87 0.08 0.38 1.27

Fipronil 5SC 1.29 3.0 27.78 21.53 5.9 11.26 8.73 5.8 21.84 16.93 2.9 11.27 8.74

Diafenthiuron 0.03 0.3 2.45 81.6 0.38 2.12 70.6

7

0.44 2.30 76.67 0.23 1.45 48.34



Treatment 

Susceptible

Nagpur

(LC50)

Sirsa Hisar Abohar SGN

Season(LC50)

RR

Season(LC50)

RR

Season(LC50)

RR

Season(LC50)

RRInitial EndInitial
End Initial EndInitial End

Organophosphates

Chlorpyriphos 20EC 1.51 7.0 12.6 8.34 13.9 5.5 3.64 10.5 17.0 11.26 3.4 14.41 9.54

Ethion 50EC 1.64 1.6 9.8 5.98 1.7 12.10 7.38 1.6 6.8 4.14 1.8 4.3 2.62

Monocrotophos 36 SL 0.40 1.4 1.2 3.00 0.32 0.91 2.28 0.63 2.6 6.5 2.2 2.44 6.10

Profenophos 50EC - 0.09 0.1 0.1 0.16 0.2 0.19 0.06 0.050

Triazophos 40EC 0.19 2.8 7.1 37.37 4.0 4.45 23.42 1.0 8.2 43.15 2.8 5.5 28.94

Synthetic Pyrethroids and mixtures

Fenpropathrin 30EC 0.45 0.4 1.2 2.67 0.34 1.71 3.80 0.26 1.6 3.56 0.26 0.46 1.02

Bifenthrin 10EC 0.08 0.08 0.52 6.50 0.02 0.16 2.00 0.01 10.66 133.3 0.03 0.05 0.63

Chloro+Cyper - 1.8 2.9 0.28 1.5 0.8 1.1 0.83 1.33

Deltamethrin+Triazophos - 2.1 3.1 2.0 2.3 1.3 1.8 0.81 1.06

Indoxacarb+Acetamprid - 2.5 3.0 2.4 1.7 1.4 2.1 0.97 0.971

Pyriproxyfen+Fanopropathrin 0.75 5.1 5.5 7.33 4.7 15.1 20.13 1.9 3.3 4.40 2.3 2.380 3.17

Resistance monitoring on whitefly collected from hot spot areas of North 
Zone (2016-17)



Treatment  

Susceptible 

(Hos)LC50

Bathinda Abohar

RR RR RR

Acetamprid 20 SP 1.60 12.32 7.70 16.23 10.14 18.24 11.40

Ethion 50EC 6.32 11.34 1.79 13.54 2.14 16.14 2.55

Fipronil 5SC 2.34 21.50 9.19 36.31 15.52 29.24 12.50

Flonicamid 50WG 0.03 0.67 22.33 0.05 1.67 1.25 41.67

Imidacloprid17.8SL 0.23 1.35 5.87 0.34 1.48 0.03 0.13

Monocrotophos36SL 0.16 12.23 76.44 0.67 4.19 18.71 116.94

Triazophos 40EC 1.00 6.73 6.73 3.67 3.67 6.50 6.50

Diafenthiuron 50WDG 0.43 0.53 1.23 1.12 2.60 0.44 1.02

Spiromesifen22.9SC 1.34 6.32 4.72 2.36 1.76 9.34 6.97

Thiamethoxam25WG 0.65 11.63 17.89 16.53 25.43 14.90 22.92

Resistance monitoring on whitefly collected from hot spot areas of Punjab 
(2017-18)



Gene Name Forward Primer Reverse Primer Product (bp)

Cyp4g61 5' TGG CTC CAG TGA ACG CGG '3 5' GACGAAGGTGCTGGGTAGAT '3144

Cyp6cx1 5' GTGCCCTACATCTCGCCTATC '3 5'CATTTCTTTCGTCGTCTCCAAC'390

Cyp6cm1 5' CACTCTTTTGGATTTACTGC '3 5'GTGAAGCTGCCTCTTTAATG'3 110

Cyp4c64 5'TCGGATTACGTCAGAGCTATTTAC'35'GTGGAGCACGCTTAGACA'3 138

Cyp6cx4 TTGACAAACTTGCGGGGAACCTC'3 5'5'CACAGTCTTTCAGCGTCTCGT'3126

Actin '3 ACCGCAAGATTCCATACCC 5' CGCTGCCTCCACCTCATT'3 5' 174

Genes and primers for neonecotinoid resistance
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Relative expression profiles of CYP genes in the three different  
populations of B. tabaci



Summary
ÅB.tabaci populations exhibit resistance to neonecotinoids (Acetamprid,

thiamethoxam) organophosphate(trizophos, monocrotophos)
ÅThe new molecule Spiromesifenis at risk of resistancedevelopment due to

excessiveusage
ÅHighlevelof resistancehasbeenobservedin fipronil
ÅThe resistance to neonecotinoids may be associatedwith overexpressionof

Cyp6cm1 andCyp6cx1

Neemoil at initial stages of crop growth
Spiromesifen, Pyriproxyfen
TrizophosandEthion
Floicamid

Diafenthiuron

Present chemistries for whitefly





Thank
s 

I will appreciate your suggestions for whitefly 

managementé......

Android app for counting whitefly

Solomon Nsumba
Software Developer mCROPS, Uganda

Anna Neuman
Massachusetts Institute of Technology (MIT) �t
Boston Campus, USA 


