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Abstract

Studies were taken up to monitor the seasonal occurrence of whitefly population in cotton as well as its
insecticidal management under field conditions of Institutional Research Farm, Institute of Agriculture,
Visva-Bharati, Sriniketan, during the kharif season of 2018-19. Population reduction of whitefly was
done with eight insecticides having different molecular composition and one untreated check. The
experiment was drawn in a Randomised Block Design with three replications. The occurrence of whitefly
was noticed during the fourth week of July (0.2 whitefly per plant) which continued till late December.
Highest whitefly population was found during fourth week of September (12.24 Whitefly per plant).
Correlation studies of whitefly population and abiotic factors suggested that whitefly population was
significantly correlated with maximum temperature at 1% level of significance. Among the different
insecticides tested for population reduction of whitefly in Bt cotton it was noticed that combination
product of Imidacloprid 6% + Lambda Cyhalothrin 4%SL @ 500 mi/ha and 450 ml/ha proved most
effective and gave 94.15% and 93.81% pest population reduction after second spray imposition
respectively.
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Introduction

Cotton (Gossypium spp.) is one of the most vital revenue generating crop in our country
playing a greater importance in agricultural, industrial, socio economical and pecuniary affairs
of the country [*3l, Globally India takes the first position in area (about 35% of the world) and
second in production, next to china [, As per Cotton Advisory Board expected cotton
production in India during 2017-18 is 377 lakh bales of 170 kg from 122 lakh hectares with a
productivity of 524 kg lint/ha (1. Among the various reasons which relate to the check points
in cotton production, biotic stresses accounts to a major factor. Till date, 1326 species of
insects and mites have been recorded worldwide 1. But with the commercial cultivation of Bt-
cotton crop there was not only change in the cultivation profile, but also the pest scenario. BT
cotton provided effective management of bollworm complex but sucking insect pests namely
whitefly (Bemisia tabaci), leafhopper (Amrasca biguttula), aphid (Aphis gossypii), mealybug
(Phenacoccus solenopsis) and thrips (Thrips tabaci) turned out be emerging as serious pests
[11, 12, 19]

Among the sucking pests, whitefly is one of the notorious and key pest due to its polyphagous
nature and ability to adapt to diverse cropping system [* & Constantly sucking the cell sap
results in 50% reduction in boll production hindering the photosynthesis by secreting honey
dew on which sooty mould develops 2 Acts as a major vector of leaf curl virus disease
causing average yield loss of 38.7% [1* 61 Several pest control techniques are utilized to
manage the dreaded pest but the most common and quicker one is the chemical control which
is generally adopted by our farming community. Therefore the objective of the study was
coined to have a proper knowledge on the seasonal incidence, population dynamics and
insecticidal management of whitefly infesting cotton because without proper knowledge on
seasonal incidence of the pest and proper selection of insecticide desirable management cannot
be achieved.
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Materials and Methods

The present study was conducted at the Institutional Research
Farm, Institute of Agriculture, Visva-Bharati, Sriniketan,
during kharif season of 2018-19. Bt cotton cultivar KCH-149
(BGII) was cultivated following all the recommended
agronomic practices and intercultural operations for well
establishment of the crop. The crop was sown on June 15,
2018 in an isolated plot of 432 sg. meter comprising of 4 m X
4 m each plot size by giving a recommended spacing of 90 cm
X 60 cm. The nos. of whitefly were recorded from 50
randomly selected plants from three leaves (top, middle and
bottom) and later average was calculated. The data was
recorded at weekly interval starting from twenty days after
sowing till the crop was harvested. With regards to the
experiment with insecticidal treatment Randomised Block
Design was taken with three replications and nine treatments
which included eight treatments with insecticides and an
untreated control. One pre-treatment data on whitefly and data
on 1%, 31, 5" 7t and 14" days after treatment imposition was
taken. The data was transformed accordingly and statistical
calculation was done to find out the significant treatment. The
weekly weather parameters, viz. maximum temperature,
minimum temperature, relative humidity, temperature
gradient, rainfall and sunshine hour were obtained from
Meteorological Office Sriniketan, Birbhum, and WB. For

http://www.entomoljournal.com

statistical analysis SPSS version 16 has been used to find out
possible relationship of whitefly population with various
meteorological factors.

Results and Discussions

Seasonal incidence of whitefly infesting cotton

Whitefly was found to infest cotton for the first time in the
fourth week of July where about 0.2 whitefly population per
plant was observed. Highest whitefly population was found
during the fourth week of September (12.24 Whitefly per
plant) with the maximum temperature 35.3 °C, minimum
temperature 25.61 °C, relative humidity 81%, rainfall at the
rate of 1.06 mm and sunshine hours 6.76. The population of
whitefly continued to stay on cotton from the fourth week of
July to late December i.e. vegetative stage of the plant to
maturity stage. Similar results have been found out by several
workers where incidence of whitefly started from the 5th
WAS i.e. the second week of August (0.38 whitefly/leaf). The
pest population increased gradually up to the 14" WAS and
thereafter, increased rapidly and showed peak activity at the
18" WAS ie. the second week of November (12.60
whiteflies/leaf) B, In 2011, activity of whitefly was noticed
throughout the cotton growth period &1,

Table 1: Seasonal incidence of whitefly infesting cotton with respect to certain abiotic parameters during the year 2018-19.

Standard White_ﬂy Important weather parameters as recorded during the respective standard week
Week population/ | Correlated with Maximum Minimum Temperature Re_la_tive Rainfall|Sunshine|
plants the standard week|Temperature (°C)[Temperature (°C)| Gradient (°C) | Humidity (%) | (mm) | Hours
15t 0.20 30t 31.49 26.30 5.19 88.29 18.21 1.06
2nd 0.13 31t 32.66 26.01 6.65 83.86 1.73 1.96
3rd 0.47 32t 33.74 26.66 7.08 84.29 5.03 6.06
4t 1.38 33t 34.54 27.21 7.33 81.71 0.94 6.97
5th 1.93 34th 33.80 26.70 7.10 82.86 7.32 5.20
6t 4.42 35t 32.80 26.39 6.41 82.57 7.44 5.33
7th 6.53 36 33.14 25.73 7.41 84.57 9.94 6.19
gh 8.20 37t 34.13 25.77 8.36 83.86 11.83 | 5.40
gt 10.20 38t 33.21 25.20 8.01 81.86 6.57 5.96
10t 12.24 39t 35.30 25.61 9.69 81.00 1.06 6.76
11t 5.43 40t 35.07 23.39 11.68 73.71 0.00 3.26
12t 6.20 41t 30.27 22.56 7.71 82.57 5.11 2.46
13t 6.00 42t 33.34 20.50 12.84 79.29 0.00 2.64
14t 5.98 43th 2.19 18.84 13.35 74.71 0.31 2.50
15t 6.00 44t 31.44 20.49 10.95 79. 43 0.00 5.96
16t 6.42 45t 31.11 17.86 13.25 75.57 0.00 7.14
17t 7.00 46 31.27 15.97 15.30 77.29 0.00 7.26
18t 5.24 47t 30.01 12.86 17.15 75.14 0.00 7.84
19t 3.46 48h 29.46 15.86 13.60 74.86 0.00 6.10
20t 4.42 49t 27.53 12.03 15.55 78.00 0.00 6.69
21t 0.72 50t 28.14 12.73 15.41 71.86 0.00 6.33
22t 0.56 51t 22.54 11.96 10.58 87.29 4.07 5.26
23t 0.12 52t 24.34 8.15 16.19 72.38 0.00 8.50

Ecological parameters played a major factor on the population
fluctuation of whitefly shown in Fig-1. The variation of
Whitefly population among the different standard weeks of
observations showed highest significant Whitefly populations
in 10" standard weeks that is 12.24 Whitefly per plant. On the

other hand 9™, 8, 17t 7t 16", 12" 13" 15" and 14" standard
week population were at par with each other, whereas 18™,
19t 20t 22t 23t 11t gt 5 4t 3 2ndang 15 standard
week’s Whitefly population was at par with each other.
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Fig 1: Population variation of Whitefly population in different standard week

Correlation studies of weather parameters with whitefly
population.  Multivariate  correlation of  whitefly
population with weather parameters

The multivariate correlation studies (Table-2) suggests that
maximum temperature is significantly positively correlated
with the Whitefly population at 1% level of significance. The
other weather parameters like minimum temperature,
temperature gradient, relative humidity, rainfall and sunshine
hours were not related with the population fluctuation of

Whitefly.

In Bt cotton genotypes, the maximum temperature was
significantly and positively correlated with  whitefly
population while negatively correlated with rainfall &7 9
which is in close conformity with the present findings.
Whitefly population showed significantly negative correlation
with minimum temperature and relative humidity at morning
and evening 14171,

Table 2: Multivariate correlation between different weather parameters and whitefly population

Parameter Whitefly Max. Temp. Min. Temp. Temp. Grad. RH Rainfall | SH
Whitefly 1
Max. Temp. 442" 1
Min. Temp. .199 .849™ 1
Temp. Grad. .063 -.508" -.886™" 1
RH -.087 199 622" -.840™ 1
Rainfall -.069 210 5517 -715™ TATT 1
SH 131 -.258 -.425" ABT" -.373 -372 1

1% level of significance (=)
5% level of significance (*)

Evaluation of some newer insecticide molecule against
whitefly infestation on bt-cotton

Evaluation of insecticide molecules was carried out with nine
different treatments including one untreated control depicted
in Table 3 and Table 4. The results of the experiment reveals
that the first and second spray gave similar results in
population reduction of whitefly. For first spray the pre-
treatment data ranged from 9.55 to 10.15 where the second
spray it was 1.32 to 12.87. From the first spray it is evident
that the treatment with Imidacloprid 6% + Lambda
Cyhalothrin 4% SL (INOVEXIA) @ 500 ml/ha gave the best
results recording 73.24% population reduction of Whitefly
followed by Imidacloprid 6% + Lambda Cyhalothrin 4% SL
(INOVEXIA) @ 450 ml/ha and Imidacloprid 6% + Lambda
Cyhalothrin 4% SL (INOVEXIA) @ 400 ml/ha recording
71.01% population reduction. On the other hand, the
treatments with Buprofezin 25% SC @ 1000 ml/ha, Lambda
Cyhalothrin 5% EC @ 500 ml/ha, Diafenthuron 50% WP @
600 g/ha, Imidacloprid 6% + Lambda Cyhalothrin 4% SL
(INOVEXIA) @ 350 ml/ha and Imidacloprid 70% WG @ 35
g/ha recorded the population reduction of whitefly to the tune

of 62.52, 61.93, 58.49, 49.74 and 47.31 percent respectively.
Here it can be mentioned that the treatment with Buprofezin
25% SC and Lambda Cyhalothrin 5% EC gave quite similar
result. Similar results were obtained in the second spray also
where Imidacloprid 6% + Lambda Cyhalothrin 4%SL @ 500
ml/ha gave the best results with 94.15% of whiteflies
population reduction. The next best treatments were in the
order of Imidacloprid 6% + Lambda Cyhalothrin 4%SL @
450 ml/ha > Imidacloprid 6% + Lambda Cyhalothrin 4%SL
@ 400 ml/ha > Lambda Cyhalothrin 5% EC @ 500 ml/ha >
Buprofezin 25% SC @ 1000 ml/ha > Diafenthuron 50% WP
600 g/ha > Imidacloprid 6% + Lambda Cyhalothrin 4%SL
@350 ml/ha. Similar reports of maximum population
reduction of whitefly to the tune of 91% was recorded with
Imidachloprid 25% WP at 1 DAS [, Likewise, other scientist
reported that the maximum percent reduction in whitefly
population with Difenthiuron 50 WP and it was statistically at
par with flonicamid 50 WP @ 100g a.i. and studies proved
that acetamiprid 20 SP @ 0.004 per cent was effective in

lowering down the whitefly population (0.99 whiteflies/leaf)
[15]
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Table 3: Effect of different insecticides against Whitefly infesting in Bt Cotton (2018)

Dose Effect of diferente insecticidas against whitefly Mean |Percent populacion
S. No. Treatment (milg/ha,) (After 1% spray) populacion| reduction (Abott’s
g/na. PT 1 DAS | 3DAS |5DAS| 7 DAS |14 DAS | reduccion Correction)

T1: Imidacloprid 6% + Lambda 9.76 7.86 6.28 | 570 | 5.20 4.45

L | cyhalothrin 4%sL (INOVEXIA) | 320 ™| 300y | (89) | (2.6) |(249)| (239) | @2.22) | > 49.74
T2 : Imidacloprid 6% + Lambda 9.78 6.84 466 | 383 | 275 1.57

2| cyhalothrin 4%SL (INOVEXIA) | 200 ™21 350y | 071y | 227) | 2.08)| (1.80) | (1.aa) | 3% 66.51
T3 : Imidacloprid 6% + Lambda 9.55 5.8 411 | 323 | 235 1.52

3| cyhalothrin 49%SL (INOVEXIA) | “20 ™Ml 39y | (o51) | (215) | (193 | (169) | (1a2) | 340 71.01
T4 : Imidacloprid 6% + Lambda 9.86 5.00 398 | 317 | 223 1.32

4| cyhalothrin 49%sL (INOVEXIA) | 220 ™81 ooy | 034y | @11) |(o1)| (1es) | (13a) | 314 7324
. 10.09 6.45 4.85 4.16 3.72 3.16

. 0

5. | T5: Lambda cyhalothrin 5% EC | 500 ml/ha 3.25) | (264) | (231 |(216)| 2.08) | (1.92) 4.47 61.93

) . 9.85 7.72 6.6 6.04 | 5.52 5.04
. 0,

6. T6: Imidacloprid 70% WG 35g/ha 322) | (287) | (2.66) | (2.56)| (2.45) | (2.35) 6.18 47.31
. . 10.15 6.41 5.35 3.99 3.42 2.78

7. T7: Buprofezin 25% SC 1000 ml/ha (326) | (263) | (242 |(212)| (1.98) | (1.81) 4.39 62.59
. 9.85 6.27 5.52 5.12 4.16 3.29

. 0

8. T8: Diafenthuron 50% WP 600 g/ha 3.22) | 260) | (2.45) |237)| (2.16) | (1.95) 4.87 58.49

) 10.12 | 10.35 | 11.45 |11.93| 12.08 12.87
9. T9: Untreated Check - (326) | (329) | (345) | (352)| (3.54) | (3.64) 11.74 -
C.D. (0.05%) NS 0.67 0.58 1.08 0.57 0.65 )

Se(m) - 0.30 0.27 0.52 0.14 0.29

Figure in brackets represents the square root transformed value * Mean of ten plants

Table 4: Effect of different insecticides against whitefly infesting Cotton (2018)

Dose Effect of different insecticides against Mean Per cent population
S.N. Treatment (milg/ha.) whitefly (After 2" spray) population reduction (Abott’s
gha ) pr 1 DAS |3DAS|5DAS | 7DAS | 14DAS| reduction Correction)

T1: Imidacloprid 6% + Lambda 4.45 398 | 3.65 | 3.32 | 3.00

L | cyhalothrin 4%sL (INOVEXIA) 220 M8l (5 5y 1423 217)| 519y (2103) | (1.95) | (1.87) 6.36 75.02
T2 : Imidacloprid 6% + Lambda 1.57 1.05| 098 | 0.78 | 0.70

2. | cyhalothrin 4%SL (INOVEXIA) [*00 MVhal 174y 11:25 (132)| 1 5| (121) | (1.13) | (1.09) 0.95 9346
T3 : Imidacloprid 6% + Lambda 1.52 1.00| 089 | 0.75 | 0.67

8- | cyhalothrin 4%SL (INOVEXIA)[*20 ™Ma 1 40y (121 (1-30)| 1500l (1 17y | (1.11) | (1.08) 0.90 9381
T4 : Imidacloprid 6% + Lambda 1.32 0.98| 085 | 0.72 | 0.60

4 | cyhalothrin 4%SL (INOVEXIA) P20 ™M (3 34y 112 (127)) 1 51y (1.16) | (1.20) | (1.04) 0.85 94.15

5. | T5: Lambda cyhalothrin 5% EC [500 mi/ha (f'é% 2.28 (167) &'21) &'ig) (11";% (1'22) 1.65 88.64
. . 5.04 3.70 | 3.32 | 2.78 2.32

: 0

6. T6: Imidacloprid 70% WG 35 g/ha (2.35) 4.17 (2.16) (2.05)| (1.95) | (1.81) | (1.68) 3.26 77.56
. . 1000 2.78 212 | 2.05 | 1.94 1.64

7. T7: Buprofezin 25% SC mitha | (L81)|>° (1.80) (L6D)| (159 | (155) | (1.42) 2.08 85.68
. 3.29 287 | 243 | 1.99 1.23

. 0,

8. T8: Diafenthuron 50% WP 600 g/ha (1.95) 3.00 (1.87) (1.83) (1L.71) | (1.57) | (1.31) 2.30 84.17

. 12.87 13.20 |14.14| 14.78 | 15.12 | 15.41
9. T9: Untreated Check - @364)| (370) |(3.82)| (3.90) | (3.95) | (3.98) 14.53 -
C.D. (0.05%) NS 0.62 0.32] 023 | 0.33 | 0.12 )

Se(m) - 0.29 0.12| 0.10 | 0.10 | 0.02

Figure in brackets represents the square root transformed value * Mean of ten plants

It is evident from the given tables that the combination
product of Lambda Cyhalothrin and Imidacloprid
(Imidacloprid 6% + Lambda Cyhalothrin 4%SL) at three
different doses viz; 500 ml/ha, 450 mi/ha and 400 mi/ha gave
better outcome in respect with other tested insecticides. This
may be due to the fact that Lambda Cyhalothrin is a broad
spectrum contact insecticide whereas Imidacloprid is a
systemic insecticide. Therefore when an insecticidal treatment
is imposed with the above mentioned combination chemical
Lambda Cyhalothrin and Imidacloprid, Lambda cyhalothrin
initially reduces the insect population by quick knock down
due to its contact nature and at the later days after treatment
imposition Imidacloprid being systemic in nature maintains
the pest population to very low tune. This explanation does
not arise with other sole treatment impositions.

Conclusion

Thus, it can be summarized that the whitefly population build
up was noticed during the fourth week of July with highest
whitefly population at fourth week of September. The
multivariate correlation studies suggest that maximum
temperature is significantly positively correlated with the
Whitefly population at 1% level of significance. Therefore the
population of whitefly can be managed beforehand by
application of Imidacloprid 6% + Lambda Cyhalothrin 4%
SL (INOVEXIA) @ 450 ml/ha at fortnightly interval.
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