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Abstract 
Cotton whitefly (Bemisia tabaci) is known as the most destructive pest of vegetables, 

ornamentals and cotton including a wide range of weeds, forest trees and semi field 

crops in the world. Cotton production and area under cotton is continuously declining 

in Pakistan for the last five years due to a rapid proliferation of the pests. The current 

study was conducted to evaluate the efficacy of some new chemistry insecticides 

against cotton whitefly (Bemisia tabaci) during the kharif season of 2019 in a major 

cotton producing area of Punjab, Pakistan. A total of ten insecticides (single or 

mixtures) i.e. Dinotefuran + Spirotetramat (T1), Dinotefuran + Spirotetramat (T2), 

Pyriproxyfen+ Spirotetramat (T3), Pyriproxyfen+ Spirotetramat (T4), Spirotetramat 

(T5), Spirotetramat (T6), Pyrifluquinazon (T7), Pyrifluquinazon (T8), Flonicamid (T9), 

Flonicamid + Abamectin (T10) were applied twice in a field experiment on two 

varieties of cotton (MNH-90 and BS-18) using randomized complete block design. 

Water (T0) served as control. There were three replications of each treatment. Data for 

population of whitefly (nymphs and adults), natural enemies and boll weight were 

recorded 3, 7, 10 and 14 days after treatment of insecticides. Pyrifluquinazon @ 48.7 

g/acre (T8) caused the maximum mortality (83%) of adults of whitefly while the 

maximum nymphal mortality (78.4 %) was observed in T8 (Pyrifluquinazon @ 48.7 

g/acre). The maximum increase in boll weight (133%) was observed in T8 

(Pyrifluquinazon @ 48.7 g/acre) followed by T10 (Flonicamid+Abamectin) which 

gave 110% increase over control. The application of Pyrifluquinazon @ 40 g/acre 

was found to be safer as compared with other tested insecticides with the minimum 

reduction of 31% in the population of natural enemies. It is therefore concluded that 

Spirotetramat and Pyrifluquinazon can be successfully included in IPM programs 

against Bemisia tabaci. 
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Introduction 
 

Cotton is an important fiber and oil seed crop of the 

world. It is a major source of natural fiber, edible oil 

and seed cake for animal feed. Approximately 250 

million bales of cotton are produced annually in the 

world. Major cotton producing countries in the world 

are United States, China, Pakistan and India 

(Muhammad et al., 2020; Khan et al., 2020). Cotton 

is grown on 10% of the total cultivable area in the 

world which produces 250 million tons of cotton 

annually. About 45% of the total insecticidal 

application is done on cotton for the management of 

insect pests (Ahmad et al., 2020). Cotton production 

in Pakistan is lower as compared to many other 

countries of the world. There are many biotic and 

abiotic factors affecting its yield qualitatively and 

quantitatively.  

Among biotic factors which limit cotton yield, insect 

pests are the major cause. About 148 species of 

insects including 17 major pests have been reported 

to feed on cotton worldwide (Abbas, 2001). Whitefly 

(Bemisia tabaci) is a major and destructive pest of 

cotton in almost all the South Asian countries like 

India and Pakistan (Naveen et al., 2017). Whitefly is 

a primary pest of cotton feeding on cell sap of tender 

leaves. It also hosts and transfers cotton leaf curl 

virus (CLCuV). The pest is reported to damage about 

60% of cotton crop causing severe yield losses 

(Dhillon and Sidhu, 2016). The area under cotton is 

continuously decreasing from the last five years due 

to a rapid proliferation of the pests. In Pakistan, 

during 2018-19, area under cotton reduced to 2.37 

hectares from 2.7 million hectares of the previous 

year (Anonymous, 2020). Cotton whitefly damages 

the crop through sucking cell sap from the ventral 

sides of leaves, secreting honeydew which results in 

the development of sooty mold. The sooty mold 

covers the leaf surface and restricts the 

photosynthesis process causing lower yield (Jones, 

2003; Jose and Usha, 2003; Aslam et al., 2004; Atwal 

and Dhaliwal, 2007). 

The management of cotton whitefly is a major issue 

in hot and humid areas as it has many host plants to 

survive in the absence of cotton crop during on and 

off season. Different controlling methods are being 

used to manage the pest which include cultural 

control, mechanical control, biological control and 

chemical control (Jesse et al., 2007) but farmers 

mostly rely on the chemical control of whitefly 

(Tariq et al., 2016; Muhammad et al., 2009). The 

continuous and injudicious use of insecticides against 

whitefly is leading towards resistance development 

and resurgence of the pest. This is also leading 

towards ecological and physiological disorders for 

natural enemies, humans, animals and the 

environment (Pathania et al., 2019; Ahmad et al., 

2020).  

Many insecticides have been registered and 

recommended for the management of cotton whitefly. 

Among these, Flonicamid 50WG, Dinotefuran 20SG, 

Pyriproxyfen 10 EC and Diflubenzuron 50WP are 

new chemistry insecticides and have been recently 

released (Pathania et al., 2020). Very little 

information is available in the country on the 

effectiveness of these insecticides against whitely and 

other insect pests. In the present study, efficacy of 

some new chemistry insecticides recently released in 

the market was tested against whitefly, the most 

damaging insect pest of cotton. The study will help in 

replacing the traditional old insecticides with the new 

chemistry insecticides to minimize environmental 

pollution. 
 

Material and Methods 
 
The effectiveness of new chemistry insecticides 

(Table 1) was evaluated in a farmer field on two 

cotton varieties (MNH-90 and BS-18) which were 

sown during the first week of April, 2019. The 

experiment was conducted in randomized complete 

block design with three replications of each 

treatment. Each experimental unit (block) measured 

100 m
2
. All the standard cultural practices were 

applied except plant protection measures. After 120 

days of crop sowing, the natural population of 

whitefly was counted before spraying of insecticides 

and was found on its peak (above ETL). Knapsack 

sprayer (power operated) equipped with hollow cone 

nozzle was used for foliar application of selected 

insecticides. Sprayer was calibrated before each 

application. One hundred and forty liters of water 

was used for one acre for insecticide application after 

calibration of sprayer. The selected insecticides and 

their doses are mentioned in Table 1.  

For estimation of whitefly population (nymphs and 

adults/leaf) from each sampling unit from each 

replication, 15 leaves (upper, middle and lower) were 

selected from randomly selected plants.  
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Table-1: Details of treatments applied against whitefly in cotton crop 
Trt. 

No. 
Brand Name Active Ingredients 

Distributor in 

Pakistan 

Dose/A   

(g/ mL) 
Cost/Spray (Rs.) 

T0 Control - - - - 

T1 

Oshin20% SG+ 

Movento 240 SC 

 

Dinotefuran + Spirotetramat Arysta Lifescience 

Pakistan (Pvt) Ltd 

+ 

Bayer Crop 

Sciences, Pakistan 

30+30 3565 

T2 Dinostefuran+ Spirotetramat 40+40 4753 

T3 Pyriproxyfen10.8

% EC + 

Movento240 SC 

Pyriproxyfen+ Spirotetramat Jaffar Agro 

Services (Pvt.) Ltd 

+ Bayer Crop 

Sciences, Pakistan 

16+32 2348 

T4 Pyriproxyfen+ Spirotetramat 20+40 2935 

T5 Movento240 SC Spirotetramat Bayer Crop 

Sciences, Pakistan 

30 1840 

T6 Movento240 SC Spirotetramat 38.4 2355 

T7 Matoi20% WG 
Pyrifluquinazon Jaffar Agro 

Services (Pvt.) Ltd 

40 3800 

T8 Pyrifluquinazon 48 4560 

T9 Ulala50 WG Flonicamid 
ICI, Pakistan Pvt. 

Ltd 
40 2380 

T10 Big Hit10.7%WG Flonicamid+Abamectin 
Kanzo, AG.Pvt. 

Ltd 
28.5+3.6 2800 

 

Before treatment, data on whitefly population were 

recorded and 1
st
 application was made on the same 

day. The whitefly nymphs and adults were recorded 3 

and 7 days after insecticidal application. The second 

application of insecticides was made using the same 

volume and dosage. In the control plot, only water 

was sprayed at the same volume. After 2
nd

 treatment, 

data were recorded 3, 7, 10 and 14 days after 

treatment. Mean population of whitefly was recorded 

from all the six observations after treatment and 

corrected mortality (%) was calculated. The 

experiment was repeated after normalization of the 

natural whitefly population and results were pooled. 

The corrected percent mortality was calculated using 

the Henderson and Tilton’s (1955) equation given 

below 
 
                            n in Co before treatment * n in T after treatment 

Corrected %= (1 -_________________________________ X 100 
                            n in Co after treatment * n in T before treatment 

 
Where: n = Whitefly population, T = treated, Co = 

control 

 
Data regarding natural enemies/plant and average 

boll weight per plant was also recorded in each 

observation and increase or decrease over control was 

calculated as described below: 

 
Increase or decrease over control= Treated-Control/Control × 100.  

 

Computer based analytical software; Statistix 8.1 was 

used for analysis (Analytical software, 2005). The 

data of whitefly population (adults/nymphs) after 

3,7,10 and 14 days of treatment were subjected to 

analysis of variance through two-way factorial (mean 

corrected mortality). Means were separated using 

Tukey's HSD (α=0.05). 

 
Results and Discussion 
 
Effect of insecticides on percent mortality  

The analysis of variance showed highly significant 

results regarding effect of insecticides on percent 

mortality of whitefly. The maximum percent 

corrected mortality (83.6%) of whitefly adults was 

observed after the treatment of Pyrifluquinazon @ 

48.7g/ acre (T8) in MNH-90 plot followed by 

Spirotetramat @ 38.47g/ acre (T6) in BS-18 plot 

(Figure 1). The minimum adult mortality was found 

in T10 (Flonicamid+Abamectin) in MNH-90 plot 

followed by the same treatment in BS-18 plot 

showing 68.5% and 69.8%, mortalities respectively 

(Figure 1). The nymphal mortality (78.4 %) was the 

maximum in T8 (Pyrifluquinazon @ 48.7g/acre) in 

BS-18 plot followed by 79.7% mortality in T2 

(Dinotefuran+ Spirotetramat @ 40 + 40 g/acre) as 

shown in Figure 2. The minimum nymphal mortality 

was observed in T10 (Flonicamid+Abamectin) in BS-

18 plot followed by T9 (Flonicamid) in MNH-90 plot 

showing 46.5% and 47.4%, decreases respectively 
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(Figure 2). The overall adult and nymphal mortality 

was higher in BS-18 variety of cotton as compared to 

MNH-90. These results reveal that Pyrifluquinazon 

has the ability to control adult cotton whitefly and its 

nymphal stage (Smith and Nagle, 2017).  

  

 
Figure-1: Corrected mortality (%) of adult 

whitefly due to insecticide application (mean of 

post treatment observations), 2019. 

 

On the other hand, Spirotetramat showed ability to 

control whitefly adults but found weaker against 

nymphal stage of the pest as compared with 

Pyrifluquinazon and the findings were in accordance 

with those of Salazar-López et al. (2016). However, 

when spirotetramat was mixed with the Dinotefuran, 

it performed better to control nymphal stage of 

whitefly (Figure 1 and 2). Similarly, in this study 

many effective insecticides have shown lesser 

efficacies against whitefly. Many earlier studies 

confirmed the present findings which reported that 

Pyrifluquinazon had the ability to control immature 

and mature stages of whitefly and mites on 

greenhouse crops (Kumar et al., 2016). Kadam et al. 

(2014) found dinotefuran 20 SG effective against B. 

tabaci. Das and Islam (2014) reported that 

pyrifluquinazon was most effective (87% mortality) 

against whitefly as compared to other insecticides. 

Magsi et al. (2017) confirmed that most of the 

insecticides caused mortality of whitefly from 78% to 

93% when appropriate amount of water was used. 

McLeod and Rashid (2014) also reported the 

effectiveness of pyrifluquinazon against greenhouse 

whitefly on tomato crop. The repetitive and 

injudicious use of same insecticide on crops may 

reduce the susceptibility of whitefly to already 

recommended insecticides (Pathania et al., 2020). 

 

 
Figure-2: Corrected mortality (%) of whitefly 

nymphs due to insecticide application (mean of 

post treatment observations), 2019. 
 
Effect on whitefly population  
All the insecticides and their mixtures gave similar 

results on the population of whitefly when repeated 

after one week. The maximum reduction in the 

population was observed after 14 days, afterwards the 

population started to increase in all the treatments 

without any significant statistical difference (Figure 3 

and 4). The individual effects of insecticides on 

whitefly populations were also nonsignificant in case 

of varieties (Figure 3 and 4). However, the overall 

population of whitefly (nymph + adult) was higher on 

MNH-90 (above 20-35/leaf) as compared to those on 

BS-18 showing 15-13/leaf (Figure 3 and 4).  

 

 
Figure-3: Pre-treatment and post-treatment of 

white fly (adult + nymph) population on MNH-90 

cotton variety (pooled means of two experiment), 
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Figure-4: Pre-treatment and post-treatment of 

white fly (adult + nymph) population on BS-18 

cotton variety (pooled means of two experiment), 

DAT=days after treatment 
 

It was also observed that population of whitefly 

remained below ETL till 14
th
 day. Similar responses 

of different insecticides against whitefly adults and 

nymphs were also reported previously by many 

researchers as revealed in this study. Smith and 

Giurcanu (2013) reported that Pyrifluquinazon 

remained effective against tomato whitefly nymphs 

and adults upto14 days after treatment. The different 

response of insecticides on the population of whitefly 

on different varieties might be due to the response of 

different plant characteristics to pests as mentioned in 

earlier studies (Tsai and Wang, 2001; Liu et al., 

2004: Akkopru et al., 2015). Smith and Nagle (2017) 

reported the efficacy of pyrifluquinazon for seven 

days which corroborated our findings that application 

of insecticides for whitefly management should be 

repeated after 7 days for more consistent control.  

 
Effect on boll weight 

All the insecticides applied for the management of 

whitefly resulted in an increase in boll weight (no. of 

bolls/plant × single boll weight (g) over control 

(Figure 5). The maximum increase in boll weight 

(133%) was observed in T8 (Pyrifluquinazon @ 

48.7g/ acre) followed by T10 

(Flonicamid+Abamectin) which gave an increase of 

110% over control. The minimum increase (20%) in 

boll weight was observed in T4 (Pyriproxyfen @ 

20mL+ Spirotetramat @ 40g) followed T5 

(Spirotetramat @ 30g) showing 31% increase (Figure 

5). The findings reported in this paper verified the 

earlier results that application of insecticides had 

impact on boll size and weight of cotton crop 

resulting in an increase in yield (Gonias et al., 2008). 

Similarly, Abbas et al. (2016) reported an increase in 

boll weight over control after treatment of 

Flonicamid which also supported our results. 

However, the study of Youngman et al. (1990) did 

not support our findings due to phytotoxic effects of 

older insecticides but in the present study new 

chemistry insecticides were used which cause 

increase in boll weight. 
 

 
Figure-5: Effect of insecticides application on 

percent increase over control of boll weight (Mean 

± SE) 

 

Effect on natural enemies 

The application of insecticides on natural enemies 

had significant effects. All the insecticides 

significantly reduced populations of natural enemies 

over control (Figure 6). The minimum decrease 

(31%) in natural enemies was observed with T7 

(Pyrifluquinazon @40g) followed by the 41% 

decrease in T8 (Pyrifluquinazon @48g) as shown in 

Figure 6. The maximum reduction (74%) was 

observed in T2 (Dinotefuran+ Spirotetramat @ 40 g 

of each) followed by the 60% reduction in T4 

(Pyriproxyfen @ 20mL+ Spirotetramat @ 40g) as 

shown in Figure 6. The overall reduction in the 

population natural enemies ranged from 31% to 74%. 

Many earlier studies also reported reductions in the 

populations of natural enemies after the application 

of insecticides. Bacci et al. (2007) reported the 

minimum reduction in natural enemies with the 

application of abamectin. Das and Islam (2014) 

reported 16% reduction in the population of natural 

enemies after spraying dinotefuran but in the present 

study, it was higher which might be due to change of 

spraying machinery or volume of water used for spray. 

Similarly, El-Wakeil et al. (2013) reported that almost 

all the insecticides have negative effect on natural 

enemies but pyriproxyfen had less severe effect than 

other insecticides as was revealed in current study. 
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Figure-6: Effect of insecticides application on 

percent decrease over control of natural enemies’ 

population (Mean ± SE) 

 

Conclusion 
 
Spirotetramat and pyrifluquinazon were found to be 

the most effective insecticides against whitefly when 

sprayed at recommended dose with reasonable 

amount of water. Pyriproxyfen was found relatively 

safer for natural enemies. Foliar application of 

pyrifluquinazon also resulted in increase in crop yield 

by controlling both adults and nymphs of cotton 

whitefly and had less effect in the reduction of 

natural enemies. 
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