
September 2024 | Volume 40 | Issue 3 | Page 858

Sarhad Journal of Agriculture

Research Article

Abstract | An evaluation of the efficacy of many novel pesticides against important sucking pests on cotton 
in field situation was carried out in 2023 at the Cotton Research Station, Ayub Agriculture Research Institute 
(ARRI), Faisalabad. A number of the most notorious and destructive pests to cotton crops are sucking insects, 
including whitefly Bemisia tabaci, jassid, Amrasca biguttula and thrips, Thrips tabaci. About 28% of losses occur 
in cotton crops every year due to the attack of these insect pests. The major goal of chemical control, which 
includes using different pesticides is to reduce yield losses in cotton crops. In order to identify an insecticide 
that could efficiently manage these sucking insect pests of cotton, the toxicity a few selected insecticides in the 
field have been assessed in current study. Six insecticides, when used alone or in a combination viz. chlothianidin 
200ml/acre, spirotetramate 250ml/acre, matrine 500ml/acre, flunicamid 80gm/acre, imidacloprid + acephate 
500gm/acre and dinotefuran 100gm/acre were tested against sucking insect pests such as whiteflies, jassids 
and thrips on cotton under field conditions at AARI Faisalabad. The population of cotton sucking insect pests 
was counted prior to pesticide administration as well as on 1st, 3rd, and 7th days following pesticide application. 
The results of this study revealed that overall reduction percentage of flunicamid and dinotefuran after 1st, 
3rd, and 7th days was 33.33, 46.79, and 71.15%, and 30.52, 44.16, and 69.48%, respectively against jassid after 
first spray and second spray. The overall reduction percentage of whitefly flunicamid after 1st, 3rd, and 7th 
days was 22.20, 44.54, and 73.39%, respectively after first spray. the first spray against thrips, the mixture of 
Imidacloprid and Acephate reduced the maximum insect infestation from 16.33 to 6.79 per leaf, respectively. 
The overall reduction percent of Imidacloprid + Acephate after 1st, 3rd, and 7th days was 10.89, 9.78, and 
6.79%, respectively. All tested insecticides caused a significant reduction in jassid, whitefly, and thrips even 
after first and second spray.
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Introduction

Cotton, Gossypium hirsutum L., is an important 
cash crop and a necessary component of human 

life in many Asian countries (Rauf et al., 2019). It is 
a member of the Malvaceae family and is recognized 
as “the King of natural fibre.” It was often known as 
“White Gold” and was commercially grown all over 
the world (Aslam et al., 2004). It primarily provides 
us the “4 F’s” viz., food, feed, fiber and fuel (Welch et 
al., 2007). Cotton provides a livelihood for millions 
of people who work in cotton-producing industries 
such as ginning factories, edible oil production (Sut-
ton and Olomi, 2012), textile mills (Köll and Koll, 
2003) as well as soap business (Veit, 2019), and so 
on. Cotton, which is grown in over 100 countries, is 
an extensively traded agricultural product, with over 
150 countries participating in its exports or imports 
(Ali et al., 2012). Pakistan ranks at 5th position, among 
globally cotton-producing countries after India, Chi-
na USA, and Brazil (Khan et al., 2020). However, na-
tional average per hectare yield is low as compared 
to these countries (Aslam, 2016). Cotton contributes 
0.6% and 3.1% shares of GDP and agriculture val-
ue addition of Pakistan, respectively with an annual 
production of 7064 million bales in 2019-2020 (Ab-
dulkareem et al., 2021). 

Cotton production has been low for several years due 
to a number of issues including a shortage of suita-
ble seed and environmental challenges, the most im-
portant of which is the severity of insect pests attack 
from seedling stage to harvesting and inflict 30-40% 
yield losses (Tokel et al., 2021). Cotton insect pests 
are roughly classified into two major kinds world-
wide: sucking insect pests (whitefly, B. tabaci; jassid, 
A. biguttula biguttula and thrips, T. tabaci, etc.) and 
chewing insect pests (spotted bollworm, Earias insu-
lana; American bollworm, Helicoverpa armigera and 
Pink bollworm, Pectinophora  gossypiella etc.). Cotton 
output has grown since the introduction of “Boll-
gard” technology in 2002, while losses due to boll-
worms have decreased and pesticide consumption 
has dropped down. These alterations, however, have 
allowed sucking insect pests to thrive and develop as 
economic pests.

The sucking insect pests are harmful to cotton crop 
(Rajendran et al., 2018). They cause damage by suck-
ing the sap from the under surface of the leaves, 
transmit viral diseases (Wari et al., 2021), cause leaf 

burning, drying and shedding in young plants, arrest 
the growth, turn leaves brown on the upper side and 
silvery on the underside before shedding (Sahu and 
Samal, 2020) and ultimately terminal bud is killed 
(Hajatmand et al., 2014). Many conventional pesti-
cides have gained resistance in sucking insects (Brück 
et al., 2009; Kodandaram et al., 2016). Most farmers 
were aware of the infestation 10 to 15 days after the 
pests first appeared. Farmers are faced with the chal-
lenge of stopping the spread of sucking pests when it 
is too late. In order to increase productivity and reduce 
or eliminate losses from plant damage and insect pest 
population assaults, farmers decide to use recently 
developed synthetic pesticides. While biological and 
cultural control take time to manifest their effects, it 
has the benefit of being faster. 

Therefore, present study was initiated to evaluate 
and compare the efficacy of new chemistry pesticides 
whether used alone or in combinations against suck-
ing (whitefly, B. tabaci; jassid, A. biguttula biguttula 
and thrips, T. tabaci) insect pests of transgenic B.t. 
cotton (B.t. cotton has been genetically modified by 
the insertion of one or more genes from a common 
soil bacterium, Bacillus thuringiensis).
 
Materials and Methods

The research trial was conducted at the Cotton Re-
search Station (CRS) Farm of Ayub Agriculture Re-
search Institute, Faisalabad, Pakistan in Randomized 
Complete Block Design (RCBD) with three replica-
tions. The cotton variety FH-492 was raised with net 
plot size 20 x 20m during the cotton growing season 
starting from April till September. The crop was sown 
on raised beds of 76cm width with a plant-to-plant 
distance of 23cm. All agronomical practices were 
applied as recommended. The FH-492 cotton vari-
ety was grown in the field, and the materials used in 
the current investigations were a crop of that variety. 
There were seven treatments applied to the crop, in-
cluding a control (chlothianidin 200 mg/acre), spiro-
tetramate 250 mg/acre, matrine 500 mg/acre, flunic-
amid 80 mg/acre, imidacloprid + acephate 500 mg/
acre, and dinotefuran 100 mg/acre. 

The spray materials were prepared in water as per 
manufacturer’s recommendations and crop was 
sprayed with the help of manual knapsack sprayer of 
20 liters capacity fitted with hollow cone nozzle. The 
control plots were sprayed with water only. When the 
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Table 1: List of Insecticides used against sucking insect pest of cotton in the year 2023.
Sr. 
No.

Treatments Dose/ Acre Company Name Class of insecticides
Common Name Brand Name

1 Chlothianidin Telsta 20% SC 200 ml FMC (Pvt) Limited  Neonicotinoid insecticide
2 Spirotetramate Movento 240 SC 250 ml Bayer Crop Sciences keto-enol insecticide
3 Matrine Legend 5 AS 500 ml Kango AG Alkaloid insecticides
4 Flunicamid Ulala 50% WG 80 gm ICI Pakistan Feeding Blocker
5 Imidacloprid + Acephate Lancer Gold 51.8WG (500gm) ICI Pakistan Acetylcholine esterase inhibition
6 Dinotefuran Oshin 20% SG 100 gm Arysta Neonicotinoid insecticide

Table 2: Efficacy of different pesticides against jassid at different intervals after first spray (mean +SE).
Treatments Dose Pre-treat-

ment Data
1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 1.76±2.14 1.27±1.13 27.84 0.89±2.49 49.43 1.07±2.68 39.20
Spirotetramate 250+100ml 1.61±1.72 1.53±1.52 4.97 1.23±1.38 23.60 1.03±1.94 36.02
Matrine 500ml 1.66±2.56 1.34±1.45 19.28 1.05±1.26 36.75 0.82± 3.35 50.60
Flunicamid 80gm 1.56±2.05 1.04±1.08 33.33 0.83±2.30 46.79 0.45±1.78 71.15
Imidacloprid + Acephate 300+200gm 1.84±1.35 1.65±1.19 10.33 1.34±1.04 27.17 1.17±1.78 36.41
Dinotefuran 100gm 1.54±3.64 1.07±1.78 30.52 0.86±2.98 44.16 0.47±2.56 69.48
Control (water)   1.93±1.89 1.91±1.73 1.04 1.89±0.71 2.07 1.89±1.94 2.07 

population of insect pest in the cotton crop was over 
the Economic Threshold Level, two sprays of each 
treatment were carried out at 15-days intervals.

The data regarding the adult population of whitefly, 
jassid and thrips were recorded from each plot on the 
1st, 3rd, and 7th days after each spray from 5 randomly 
selected plants. For this purpose, an upper leaf was 
taken from the first plant, middle from the second 
plant and a lower from the third plant, and so on. Both 
adults and nymphs were taken into consideration for 
counting the pests. The treatments were applied con-
sidering the economic threshold level (ETL). The 
ETL for sucking insect pests were considered as 1 
jassid per leaf, 5 (adults + nymph) whiteflies per leaf 
and 8-10 thrips per leaf. 
 
Statistical analysis
On the  basis  of  the  replication-wise average values 
on the periodical data recording sheets,  the analysis 
of variance (ANOVA) and least significant differ-
ence LSD tests at 5% level were performed to deter-
mine the significance of each treatment and superiori-
ty of the treatment means, respectively, using Statistix 
(ver. 8.1) statistical package for personal computers.

Results and Discussion

These three insect pests, jassid, whiteflies, and thrips, 
were found on cotton, and data were collected on 
these insect pests infesting pre-treatment and after 
treatment. The population of Jassid did not vary sig-
nificantly in all the plots before imposing treatments 
(1.54 to 1.93/leaf ). All tested insecticides caused sig-
nificant reduction of jassid even at 7 days after spray 
(Table 1). 

Jassid (1st spray)
The data indicated in (Table 2) that after the first 
spray against jassid, the flunicamid reduced maximum 
pest infestation from 1.56 to 0.45 per leaf, followed 
by dinotefuran from 1.54 to 0.47 per leaf and control 
from 1.93 to 1.89 per leaf, respectively. Whereas, the 
minimum reduction in pest infestation was observed 
in spirotetramate at 1.61 to 1.03 per leaf. Flunicamid 
and Dinotefuran were statistically equally and highly 
effective, with reductions in pest populations of 33.33 
and 30.52%, respectively, followed by Chlothianidin 
(27.84%), Matrine (19.28%), Imidacloprid + Acephate 
(10.33%), and Spirotetramate (4.97%) on 1 day after 
treatment. The overall reduction percent of flunicamid 
and dinotefuran after 1st, 3rd, and 7th days was 33.33, 
46.79, and 71.15%, and 30.52, 44.16, and 69.48%, 
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Table 3: Efficacy of different pesticides against jassid at different intervals after second spray (mean +SE).
Treatments Dose Pretreatment 

Population
1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 1.33±1.79 0.86±1.87 35.34 0.93±1.94 30.08 1.13±2.61 15.04
Spirotetramat 250+100ml 1.30±2.03 1.06±2.56 18.46 1.13±1.87 13.08 1.06±2.30 18.46
Matrine 500ml 1.29±1.82 0.76±1.69 41.09 0.69±3.53 46.51 0.60±1.89 53.49
Flunicamid 80gm 1.27±1.60 0.72±2.30 43.31 0.63±2.56 50.39 0.29±1.69 77.17
Imidacloprid + Acephate 300+200gm 1.34±0.92 1.09±1.75 18.66 1.01±1.73 24.63 1.20±2.45 10.45
Dinotefuran 100gm 1.31±2.40 0.87±2.45 33.59 0.76±2.67 41.98 0.37±1.75 71.76
Control (water)   1.24±1.75 1.18±1.82 4.84 1.15±1.72 7.26 1.14±1.94 8.06

Table 4: Efficacy of different pesticides against whitefly at different intervals after first spray (mean +SE).
Treatments Dose Pretreat-

ment Popu-
lation

1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 12.22±0.79 10.15±2.71 16.94 8.06±2.60 34.04 5.07±1.32 58.51
Spirotetramate 250+100ml 14.33±1.19 12.26±0.73 14.45 9.17±2.76 36.01 6.1±1.198 56.87
Matrine 500ml 15.72±1.12 13.65±1.12 13.17 10.56±0.49 32.82 7.57±1.31 51.84
Flunicamid 80gm 13.83±1.09 10.76±2.19 22.20 7.67±2.11 44.54 3.68±2.11 73.39
Imidacloprid + Acephate 300+200gm 14.96±1.22 12.09±3.09 19.18 9.00±3.39 39.84 6.01±0.19 59.83
Dinotefuran 100gm 12.43±173 11.36±2.23 8.61 8.27±0.79 33.47 5.28±1.13 57.52
Control (Water)   15.63±0.24 15.56±0.77 0.45 15.47±1.79 1.02 14.98±1.27 4.16

respectively. All tested insecticides caused a signifi-
cant reduction in jassid even after 7 days of spray. On 
the basis of toxicity effect, flunicamid ranked 1st and 
dinotefuran 2nd against jassid pests monitored during 
this study.

Jassid (2nd spray) 

The data indicated in (Table 3) that after the sec-
ond spray against jassid, the flunicamid also reduced 
maximum insect infestation from 1.27 to 0.29 per 
leaf, followed by dinotefuran from 1.31 to 0.37 per 
leaf and control from 1.24 to 1.12/leaf. Whereas, 
the minimum reduction of insect infestation per leaf 
was observed in imidacloprid+acephate (1.34–1.20), 
chlothianidin (1.33–1.13), and spirotetramate (1.30–
1.06), respectively. The overall reduction percentage 
was also observed in flunicamid and dinotefuran after 
1st, 3rd, and 7th days of application: 43.31, 50.39, and 
77.17%, and 33.59, 41.98, and 71.76%, respectively. 
All tested insecticides caused a significant reduction 
in jassid even after 7 days of spray application. On 
the basis of toxicity effect, flunicamide ranked 1st and 
dinotefuran 2nd against jassid pests monitored during 
study.

Whitefly (1st spray)
The data in (Table 4) indicated that after the first 
spray against whiteflies, the flunicamid reduced the 
maximum insect pest infestation from 13.85 to 3.68 
per leaf. The overall reduction percent of flunicamid 
after 1st, 3rd,  and 7th days was 22.20, 44.54, and 
73.39%, respectively. Whereas, all the other tested in-
secticides caused significant reductions in whiteflies 
after 1st, 3rd, and 7th days of spray application.

Whitefly (2nd spray)
The data in (Table 5) indicated that after the second 
spray against whiteflies, the flunicamid also reduced 
the maximum insect infestation from 8.93 to 3.14 per 
leaf. The overall reduction percent of flunicamid after 
1st, 3rd,  and 7th days was 17.92, 36.84, and 64.84%, 
respectively. Whereas, all the other tested insecticides 
caused significant reductions in whiteflies after 1st, 
3rd, and 7th days of spray application.

Thrips (1st spray)
The data in (Table 6) indicated that after the first 
spray against thrips, the mixture of Imidacloprid and 
Acephate reduced the maximum insect infestation 
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Table 5: Efficacy of different pesticides against whitefly at different intervals after Second Spray (mean +SE).
Treatments Dose Pretreat-

ment Popu-
lation

1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 6.26±1.79 6.02±1.79 3.83 5.16±1.79 17.57 4.98±1.79 20.45
Spirotetramate + Biopower 250+100ml 7.13±1.79 7.01±1.79 1.68 5.93±1.79 16.83 5.0±1.798 28.75

Matrine 500ml 7.02±1.79 6.13±1.79 12.68 5.88±1.79 16.24 4.78±1.79 31.91
Flunicamid 80gm 8.93±1.79 7.33±1.79 17.92 5.64±1.79 36.84 3.14±1.79 64.84
Imidacloprid + Acephate 300+200gm 7.86±1.79 7.00±1.79 10.94 6.13±1.79 22.01 5.02±1.79 36.13
Dinotefuran 100gm 7.13±1.79 7.03±1.79 1.40 6.09±1.79 14.59 4.94±1.79 30.72
Control (Water)   8.93±1.79 8.03±1.79 10.08 7.93±1.79 11.20 7.49±1.79 16.13

Table 6: Effects of different pesticides against thrips infestation on cotton at different intervals after first spray (mean 
+SE).
Treatments Dose Pretreatment 

Population
1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 16.26±0.12 14.82±2.79 8.86 12.71±3.29 21.83 11.72±3.71 27.92
Spirotetramate 250+100ml 15.43±1.13 13.99±1.09 9.33 11.88±2.89 23.01 10.89±0.89 29.42
Matrine 500ml 14.80±1.29 13.36±1.71 9.73 12.25±0.39 17.23 11.26±3.09 23.92
Flunicamid 80gm 15.27±2.34 12.83±1.07 15.98 10.72±2.23 29.80 9.73 36.28
Imidacloprid + Acephate 300+200gm 16.33±2.39 10.89±0.65 33.31 9.78±3.09 40.11 6.79±2.79 58.42

Dinotefuran 100gm 14.66±1.08 11.22±1.41 23.47 10.11±1.22 31.04 8.92±3.04 39.15
Control (Water)   16.13±1.19 15.89±1.21 1.49 15.78±0.39 2.17 15.31±1.13 5.08

Table 7: Effects of different pesticides against thrips infestation on cotton at different intervals after second spray 
(mean +SE).
Treatments Dose Pre-treatment 

Population/ 
leaf

1 Day 3 Days 7 Days
Population reduction 

%age
Population reduction 

%age
Population reduction 

%age
Chlothianidin 200ml 11.26±2.12 9.40±0.19 16.52 9.11±2.23 19.09 8.72±2.09 22.56
Spirotetramate 250+100ml 11.43±0.29 10.66±1.12 6.74 10.03±0.29 12.25 9.44±3.01 17.41

Matrine 500ml 10.80±1.33 9.43±1.34 12.69 9.23±2.04 14.54 9.01±2.11 16.57
Flunicamid 80gm 11.27±1.22 10.73±0.44 4.79 9.33±2.39 17.21 8.73±1.39 22.54
Imidacloprid + Acephate 300+200gm 10.33±2.32 8.12±1.39 21.39 6.12±2.19 40.76 3.39±2.16 67.18
Dinotefuran 100gm 10.66±3.39 9.34±1.48 12.38 8.73±1.79 18.11 7.84±0.77 26.45
Control (Water)   11.13±1.79 10.34±1.36 7.10 10.11±1.79 9.16 11.09±2.09 0.36

from 16.33 to 6.79 per leaf. The overall reduction per-
cent of Imidacloprid + Acephate after 1st, 3rd, and 7th 
days was 10.89, 9.78, and 6.79%, respectively. Where-
as, all the other tested insecticides caused a significant 
reduction in thrips after the 1st, 3rd, and 7th days of 
spray application.

Thrips (2nd spray)
The data in (Table 7) indicated that after the second 

spray against thrips, the mixture of imidacloprid + 
acephate also reduced the maximum insect infesta-
tion from 10.33 to 3.39 per leaf. The overall reduction 
percent of Imidacloprid + Acephate after 1st, 3rd, and 
7th days was 21.39, 40.76, and 67.19%, respectively. 
Whereas, all the other tested insecticides caused a 
significant reduction in thrips after the 1st, 3rd,  and 
7th days of spray application.
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Flunicamid is a novel type of pyridamide insecticide, 
which is mainly used to control sucking pests due to 
the contact and stomach toxicity of the compound 
(Li et al., 2021). The insecticidal impact in this group 
was dependent on the nicotinoyl moiety at position 
4, and N-alkylamide compounds demonstrated ex-
cellent insecticidal activity against sucking species 
( Jeschke, 2021). However, a variety of helpful arthro-
pods, including pollinators, parasitic wasps, predato-
ry insects, and mites, are not negatively impacted by 
flonicamid (Calvo-Agudo et al., 2020). This substance 
stops sucking from eating within 0.5 hours of treat-
ment without causing any obvious poisoning signs, 
such collapse or convulsions (Karedla et al., 2024). 
Investigations are ongoing to determine the exact 
mechanism of action of flonicamid, however it is evi-
dent that it differs from the others. In fact, flonicamid 
doesn’t react to insecticides that target acetylcholine 
esterase, sodium channels, or nicotinic acetylcholine 
receptors. Experimental leaf dip tests demonstrate the 
great efficacy of flonicamid against all 15-field clones 
of Aphis gossypii, with no cross-resistance to tradi-
tional pesticides like organophosphates, carbamates, 
or pyrethroids (Morita et al., 2014; Maienfisch, 2019). 
At 50 ppm, flonicamid has a prolonged activity, ef-
fectively suppressing aphids for a duration of three to 
four weeks. Through xylem channels, it has superior 
translaminar and systemic action (Abbas et al., 2022).

When flonicamid was administered topically to pest 
sucking insects, it showed distinct results. Similar 
to aphids, which showed uncoordinated movement 
and legs stretched at the tibia/tarsus and femur/tibia 
joints (Larson et al., 2017), treated mosquitoes also 
exhibited significant splaying of the legs during lo-
comotion (Maienfisch, 2019). In locusts treated with 
flonicamid, and pymetrozine an equivalent aberrant 
posture and hind leg extension was also noted (Tay-
lor-Wells et al., 2018). Finally, flonicamid demon-
strated favorable reactions to prompt management of 
cotton-eating insect pests without having a negative 
impact on beneficial fauna. The current results cor-
roborate those of Prasad and Ashwini (2021), who 
found that flonicamid was statistically equivalent to 
imidacloprid and dinotefuran in terms of its ability 
to generate a substantial maximum mortality of jassid 
(61.9%). With flonicamid at 75 g a.i. ha-1, the per-
centage decrease of the leafhopper as well as whitefly 
population was found to be greater (Shabbir, 2020). he 
findings of Yu et al. (2023) provide significant support 
for the increased efficacy of thiamethoxam 25 WG 

@ 0.0125%. According to Krishna and Reddy (2020) 
flonicamid 50WG was efficient against cotton leaf-
hoppers. Additionally, Shabbir (2020) diafenthiuron, 
acetamiprid, imidacloprid, and thiamethoxam were 
found to be more effective insecticides in bringing 
the jassid population below ETL at seven days after 
treatment. Effective control of whiteflies was record-
ed with application of flonicamid 0.02% on Bt-cotton 
(Variya et al., 2021). The Present findings regarding 
efficacy of flonicamid 50 WG, diafenthiuron 50 WP 
and fipronil 5 SC, is comparable with (Baraskar and 
Paradkar, 2020; Hemalatha et al., 2019) who recorded 
lowest population of whiteflies.

The current results are in line with (Kumari and Jakhar 
2022) reported that among the insecticidal treat-
ments, application of flonicamid 0.02%, imidacloprid 
0.005% and dinotefuran 0.008% resulted in effective 
control of thrips on Bt-cotton. The existing findings 
are accordance with Bala et al. (2018) reported that 
(acephate 50% + imidacloprid 1.8% SP) caused sig-
nificantly maximum mortality of thrips (61.9%).

Conclusions and Recommendations

Therefore, it is an alarming situation when the popula-
tion is approaching the economic threshold level, the 
pesticide flonicamid 50% for sucking pests like jassid 
and whitefly and imidacloprid + acephate for thrips 
will be useful in alleviating the problem. Additionally, 
test insecticide compatibility on cotton demonstrated 
that they were both compatible and non-phytotoxic. 
As a result, these substances show promise as a part of 
an integrated pest management approach that doesn’t 
harm crops or their natural adversaries.
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