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Abstract: Cotton is known as ‘‘The King of Fibers’’ and the natural fiber of the world. This 

current research was carried out to check the toxicity of endosulfan and imidacloprid against 

sucking insects like thrips and whitefly. The research was performed in district Sheikhupura in 

2023. For thrips and white fly, the data were recorded before 24 hours of spray, and then data were 

collected at 24, 48 and 72 hours and after that with a two-week duration until October. 25 plants 

were selected and from every plant 1 leaf from lower, middle and upper leaves were chosen, at 

different heights. In August spraying was performed when the economic threshold level (ETL) 

was reached. Results exhibited that the best toxicity was recorded in imidacloprid compared to 

endosulfan against whitefly and thrip population control. Hence, it was concluded that whitefly 

and thrips caused a huge amount of crop loss in cotton so, managed it timely by spraying the 

insecticides with suitable time intervals for better yield of cotton. 
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1. Introduction 

Cotton is known as ‘‘The King of Fibers’’ 

and natural fiber of the world. Different types 

of cotton are grown in the world, in which 

Gossypium hirsutum L. is mostly snow in 

many regions of the earth and meets 90% 

demand of the whole world. The current 

cotton trade is about 40 billion US dollars in 

value, but at the end of 2030, its value is 

expected 60 billion dollars (Poggemann et 

al., 2023; Hammiche et al., 2024; Levine et 

al., 2024). For the economy of Pakistan 

cotton plays an important role (Backbone of 

Pakistan's economy), contributing 60% of the 

total foreign exchange for the export of raw 

and products of cotton (Ali et al., 2019; 

Naveed et al., 2023; Nafees et al., 2024). 

Due to the cultivation of cotton about 1.5 

million of Pakistan's population earn their 

income (Sattar et al., 2020; Nadeem et al., 

2023; Zuberi et al., 2024). 

A total of 110 ginning industries are present 

in the Vehari and twenty-two factories are 

working currently in the District Vehari. 

During the current year, the cotton 

production in the Vehari District are 112,678 

bales which less than the previous year 

(188,485 bales). Current season the cotton 

area has decreased almost 40 percent from 

last year. The crop yields of cotton are lost 

due to various factors from the last few years 

which include the viability of seeds, insect 

pests and pathogens. These factors not only 

reduce the yield but also affect quality and 

market price (Brewer et al., 2016; Ermanis et 

al., 2021; dos Santos Cordeiro et al., 2024). 

Cotton plants remain under stress due to 

different pathogen attacks throughout the 

crop duration (Fones et al., 2022; Madani et 

al., 2023; Govindan et al., 2024). These 

pathogens are bacteria, fungi, nematodes and 

viruses which reduce the crop yield (Javed et 

al., 2022; Etesami et al., 2023; Gowtham et 

al., 2024). In the world loss due to insect 

pests vary in different countries, like in 

China it annuls range of 15-20% of economic 

loss and may be up to 50% (Chen et al., 

2020; Wu et al., 2020; Lu et al., 2022). In 

India, the disease attacks cotton leaf areas 

around 80-90 percent and cotton yield loss of 

about 25 % (Khairnar and Goje, 2020; Naik 

et al., 2021; Kamble and Tikadar, 2024).  In 

Pakistan, the cotton yield loss due to insect 

pathogens ranges from 20-40% (Karar et al., 

2020; Saleem et al., 2023; Wahid and 

Mahmmod, 2024). 

Since 1947, cotton lint production has 

increased 11.2 times and seed cotton per acre 

4.4 times but there is also a gap between 

advanced countries with higher production 

per acre (Zaman et al., 2021; Gudeta et al., 

2023; Nazeer et al., 2023). Many factors 

involved in the loss of yield include the 

alternaria leaf spot (Fagodiya et al., 2022), 
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bacterial blight (Jiang et al., 2020), boll rot 

(Nagrale et al., 2020), fusarium wilt (Yuan et 

al., 2020), leaf curl virus (Prasad et al., 2020) 

and verticillium wilt of cotton (Chohan et al., 

2020). Cotton leaf curl disease (CLCuD) is a 

major disease in cotton crop, first reported in 

Pakistan in 1967 near Multan district (Afzal 

et al., 2023). The disease is caused by a virus 

that is transmitted by whitefly (Majid et al., 

2020; Mubarik et al., 2021). Symptoms of 

this disease include leaf curling, leaf enation, 

stunted growth, veins thickness, and dark 

color of the leaf (Qazi et al., 2007; Ahmad et 

al., 2010; Nasim et al., 2022). The quality of 

fiber is affected due to this disease, and 

ginning out turn (GOT), yield per plant, and 

seed weight also reduces (Abdelbary et al., 

2021; Monga and Sain 2021). Infection of 

CLCuD at the seedling stage is highly 

destructive causing enormous yield losses 

(Sarwar et al., 2023). In cotton, fusarium wilt 

is also an important disease that caused 

significant losses (12%) in Pakistan (Agha et 

al., 2022; Asif et al., 2023).  

Red cotton bug is a serious problem in 

Pakistan and India due to attack on lint 

staining because it not only damages the 

cotton and mature seeds but also transmits 

the fungus (Karar et al., 2021; Jiang and Yan, 

2023). It is polyphagous in nature that it feed 

on multiples crop and now again the major 

pest in cotton crop (Shah et al., 2016; 

Nagrare et al., 2022).  

Control of insect pests through chemical-

based insecticides and pesticides is very 

common all over the world. No doubt it’s the 

fastest and most assured method of insect 

pest management but it has several side 

effects that are more than the benefits of its 

use. Demerits of the chemical base 

insecticides include resistance activation in 

insect pests and ultimately increase in the 

application dose of the chemical. Overdose 

of pesticides results in soil and air pollution 

with the passage of time. Also, the edible 

plant parts get poisonous with the passage of 

time. All these changes are expected to have 

a bad effect on humans ultimately and 

damaging the natural ecosystem which is a 

major issue at this time. Global warming, 

climate change, and other related aspects are 

due to such kind of bad management 

practices. The biological control method is 

not so effective alone due to lot of reasons 

including unfavorable environmental 

conditions, unwise pesticide spray 

applications, and a less sufficient system for 

the massive production of biological control. 

Maintenance of abiotic factors like humidity, 

temperature and light etc. is also the best way 

to control pest population management only 

in an enclosure medium. Naturally, this 
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factor can be helpful but not artificially in 

field conditions. 

For the management of pests in cotton crop 

mostly farmers rely on the pesticides which 

is effective and easily tool. In Pakistan in 

cotton crops nearly 80% pesticides are 

sprayed which total cost more than ten billion 

rupees (Nauen and Bretschneider, 2002). On 

the other hand, chemical control techniques 

are the rapid method of insect pest control. 

Crop safety improved with greater use of 

artificial chemicals and pesticides in 

Gossypium hirsutum crop and consequently 

enhanced production of Gossypium hirsutum. 

Currently, agricultural output relies on the 

use of chemicals; certainly, it is a well-

recognized and widespread technique for the 

management of insect pests so it’s essential 

to the Agriculture system. Synthetic 

chemicals have helped agriculturalists to 

manage the common pests simply and 

effectually which prove dangerous in the 

decline of crop yield (Rehman et al. 2016). 

2. Materials and Methods 

2.1 Study site 

The research was performed in district 

Vehari in 2023. A field experiment was 

conducted to check the effect of insecticide 

(Endosulfan and imidacloprid) against cotton 

thrips and white fly. 

 

2.2 Sowing of cotton 

The cotton crop was sown and grown in 

randomized complete blocks. The plot size 

was 5m×3m. 

2.3 Spraying process 

Spraying was performed in day time with 

temperatures ranging from 30-35C at 5.7 km 

per hour wind. The suitable conditions were 

chosen to reduce the chances of spray glide 

and loss. Endosulfan and imidacloprid were 

applied at the recommended dose in cotton. 

2.4 Collection of data 

For thrips and white fly, the data were 

recorded before 24 hours of spray, and then 

data were collected at 24, 48 and 72 hours 

and after that with a two-week duration until 

October when applying the insecticide 

arbitrarily in each plot which will be taken in 

z-scheme. 25 plants were selected and from 

every plant 1 leaf from lower, middle and 

upper leaves were chosen, at different 

heights. In August spraying was performed 

when the economic threshold level (ETL) 

was reached.  

3. Data analysis 

Data were analyzed by using Statistics 10.0 

software. A randomized complete block 

under a two-way factorial arrangement 

design was used with three replications. The 

means of treatment were separated by using 

the Tukey HSD test. The probability value 

was 0.05. 
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4. Results and Discussion 

Results of thrips populations in the upper, 

middle and lower leaves of cotton plants 

before and after the spray of endosulfan 

showed that the maximum thrips population 

was recorded before the spray of insecticides 

at the upper leaf of the cotton plant (07.33 

per leaf) which was non-significantly 

different from the lower leaf of the plant 

(07.33 per leaf) and significantly varied from 

all other treatment where applied the 

insecticides. Non-significant difference was 

observed between the upper leaves after the 

24-hour application (5.33 per leaf), and the 

middle and lower plant leaves at the same 

time intervals which was statistically varied 

from other treatments and time intervals. 

After 48-hour application, the populations of 

thrips also finds non-significant different at 

all three-leaf plant part (3.67 per leaf) which 

significantly varied from before and after 

remaining time intervals. The lowest 

populations were recorded at the lower leaf 

portion after 72 hours (1.67 per leaf) which 

was significantly different from before and 

after the remaining time intervals shown in 

(Figure No. 1). 

The highest white fly population was 

recorded before the spray of insecticides at 

the upper leaf of the cotton plant (09.33 per 

leaf) which was non-significantly different 

from the middle leaf of the plant (08.33 per 

leaf) and significantly varied from all other 

treatments where applied the insecticides. 

Non-significant difference was observed 

between the lower leaves after the 24-hour 

application (5.67 per leaf) and the middle 

plant leaf (5.33 per leaf) at the same time 

intervals which was statistically varied from 

other treatments and time intervals. After 48-

hour application, the populations of white fly 

also found non-significant differences at all 

three-leaf plant parts (4.33, 4.00 per leaf) 

respectively which significantly varied from 

before and after the remaining time intervals. 

The lowest populations were recorded at the 

upper leaf portion after 72 hours (1.67 per 

leaf) which was significantly different from 

before and after the remaining time intervals 

shown in (Figure No. 2). 

 

Figure 1. Mean populations of Thrips tabaci 

before and after spray of endosulfan in cotton 

plant different leaf areas 

Results of thrips populations in the upper, 

middle, and lower leaves of cotton plants 
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before and after the spray of imidacloprid 

showed that the maximum thrips population 

was recorded before the spray of insecticides 

at the upper leaf of the cotton plant (07.67 

per leaf) which was non-significantly 

different from the lower leaf of the plant 

(06.00 per leaf) and significantly varied from 

all other treatment where applied the 

insecticides.  

 

Figure 2. Mean populations of Bemacia 

tabaci before and after spray of endosulfan in 

cotton plant different leaf areas 

Non-significant difference was observed 

between the upper leaves after the 24-hour 

application (5.67 per leaf), and the middle 

and lower plant leaf at the same time 

intervals which was statistically varied from 

other treatments and time intervals. After 48-

hour application, the populations of thrips 

also finds significant different at all three-

leaf plant part (4.67, 4.00 and 2.67 per leaf) 

which significantly varied from before and 

after remaining time intervals. The lowest 

populations were recorded at the lower leaf 

portion after 72 hours (0.67 per leaf) which 

was significantly different from before and 

after the remaining time intervals shown in 

(Figure No. 3). 

The highest whitefly population was 

recorded before the spray of insecticides at 

the lower leaf of the cotton plant (06.00 per 

leaf) which was non-significantly different 

from the upper and middle leaf of the plant 

(05.33 per leaf) and significantly varied from 

all other treatments where applied the 

insecticides. Non-significant difference was 

observed between the upper leaves after the 

24-hour application (3.67 per leaf), and the 

middle and lower plants leaf at the same time 

intervals which was statistically varied from 

other treatments and time intervals. After 48-

hour application, the populations of whitefly 

also found non-significant differences at all 

three-leaf plant part (2.67 per leaf) which 

significantly varied from before and after 

remaining time intervals. The lowest 

populations were recorded at the middle leaf 

portion after 72 hours (0.67 per leaf) which 

was significantly different from before and 

after the remaining time intervals shown in 

(Figure No. 4). 

Our results are in line with Aslam et al. 

(2004) who evaluated the 7 pesticides against 

Amrasca bigutulla bigutulla, B. tabaci and T. 

tabaci on cotton. The more efficient pesticide 
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against Amrasca bigutulla bigutulla, up to 7 

days was Acetamiprid, Imidacloprid while 

Carbosulfan was unsuccessful in managing 

Amrasca bigutulla bigutulla. For B. tabaci 

the more effectual pesticide was 

Acetamiprid, Thiamethoxam, while 

Acetamiprid, Imidacloprid, Methamidophos 

proved greatly effective for Thrips tabaci. 

Results also matched with Bharpoda et al. 

(2014) who executed the 9 synthetic 

pesticides in competition to sucking insect 

pests viz. leaf hopper, aphid, thrips: and 

whitefly, in cotton range RCH-2 Bt. Data 

indicated that the imidacloprid showed the 

best result against the whitefly and aphid 

followed by thiamethoxam and 

diafenthiuron. Maximum production of 

cotton crop was harvesting in imidacloprid 

sprayed field (30.80 q per ha) followed by 

clothianidin (27.34 q per ha), difenthiuron 

(26.94 q ha), thiamethoxam (26.01 q per ha) 

and acetamiprid (25.68 q per ha). Patel et al. 

(2014) also estimated the efficiency of 

cyantraniliprole, endosulfan and indoxacarb 

use against the Gossypium hirsutum aphid, 

whitefly and thrips. The 2 highest treatments 

of cyantraniliprole 10 percent OD prove 

largely efficient in controlling the population 

of A. gossypii, T. tabaciand B. tabaci in the 

year related to indexacarb and endosulfan. 

The Gossypium hirsutum production was 

measured considerably larger with 

cyantraniliprole 10% OD and 105 with an 

enhancement of 50.80 and 52.81%with 

control. Considering it, the cyantraniliprole 

10% OD is suggested for efficient 

management of sucking pests in Gossypium 

hirsutum. 

 

Figure 3. Mean populations of Thrips tabaci 

before and after spray of imidacloprid in 

cotton plant different leaf areas 

Data also correlated with Asif et al. (2016) 

who find out the relative effectiveness of 

some insecticides for managing sucking pests 

of Gossypium hirsutum (whitefly, thrips and 

jassid). Imidacloprid then nitenpyram were 

found efficient for the decrease of thrips and 

white fly. Nitenpyram has the greatest % of 

reduction (73.80%) against jassid but was not 

different from imidacloprid (63.49%). 

Therefore, these 2 insecticides prove efficient 

for sucking pests and increased seed cotton 

production about the other ones. Nazir et al. 

(2017) also determined that the insects 
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including aphids, jassids, whiteflies, thrips, 

red cotton bugs and dusky cotton bugs, were 

a challenge to transgenic (BT) Gossypium 

hirsutum crop globally. So, this experiment 

finds the field efficiency of 6 marketable 

insecticides such as Blaster 72.5%WP, Jozer 

202SL, Confidor 20%SL, Bugatti 50%SC, 

Senator 41.6%EC and Pouch 35%SC against 

sucking pests and also finds their effect on 

ants, coccinellid beetles, green lacewings and 

parasitoid wasps. Confidor was found to be 

most efficient against all insect pests. And 

Confidor, Jozer, Bugatti, Blaster and Senator 

exhibited a great effect on beneficial insects 

causing a 90% decrease in their population, 

and pouch has less effect on environmentally 

friendly insects and therefore proved to be 

good. This experiment proves that Jozer and 

Confidor are suggested to be included in the 

IPM strategy on crops i.e. Bt Gossypium 

hirsutum. 

Data are matched with Halder et al. (2018) 

who estimated the efficiency of some 

insecticides like Flonicamid (50% WG), 

Buprofezin (25% SC), Spirotetramat (240 

SC), Sulfoxaflor (24% SC), Spiromesifen 

(22.9% SC), Dinotefuran (20% SG), 

Clothianidin (50% WDG) along with some 

chemicals, Imidacloprid (0.5 ml/l) and 

Thiamethoxam (0.3 gm/l) against Jassid 

infesting Gossypium hirsutum variety 

Surabhi. 9 insecticides with untreated 

control, overall, 10 treatments repeated 3 

times taken in it.  

 

Figure 4. Mean populations of Bemacia 

tabaci before and after spray of imidacloprid 

in cotton plant different leaf areas. 

All the treatments gave the highest reduction 

to the jassid population and greater 

population in the untreated control. From all 

these the most efficient insecticides was 

Buprofezin (25% SC) 80.16% then 

Imidacloprid (17.8% SL) 78.77% and less 

efficient was Sulfoxaflor (24% SC) 69.45%. 

Suvash and Nihal (2020) also conducted 

experiments to check the effectiveness of 

new chemistry insecticides against the thrips 

and whitefly at Kalyani, Nadia, West Bengal 

during 2016-18. Results revealed that highest 

mortality of whitefly and thrips was recorded 

in the field where apply the combine 

application of acetamiprid plus diafenthiuron 

Data also matched with Habib-ur-Rehman et 

al. (2020) who carried out the experiment 
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under lab. condition to toxicity of synthetic 

insecticides with different concentration 

against whitefly. Data exhibited that 

maximum mortality was recorded in 

buprofezin (82.13 %) followed by 

endosulfon (77.46 %) and acetamiprid 

(69.52%). Wawdhane et al. (2020) also find 

Effectiveness of different pesticides against 

the sucking complex of cotton at Nagpur 

during 2016-17. Data indicated that best 

results was observed in imidacloprid against 

the nymph stage of whitefly, aphid, jassid 

and thrip followed by spiromesifen. Parmar 

(2023) also determined the toxicity of 

various insecticides against the sucking 

complex of cotton at Navsari Agricultural 

University, Surat during 2021. Results 

showed that the best performance was 

recorded in the imidacloprid followed by 

thiamethoxam. 

4. Conclusion 

The study examined the efficacy of 

endosulfan and imidacloprid against thrips 

and whitefly infestations on cotton crops. 

Results indicated that imidacloprid 

demonstrated superior toxicity compared to 

endosulfan in controlling both whitefly and 

thrips populations. Thrips populations were 

notably reduced across all plant leaf areas 

following imidacloprid application, with the 

lowest populations recorded after 72 hours. 

Similarly, whitefly populations showed 

significant reduction, especially after 48 

hours post-application of imidacloprid. These 

findings align with previous studies, 

confirming the efficacy of imidacloprid in 

managing sucking insect pests on cotton 

crops. Given the substantial economic losses 

caused by whitefly and thrips infestations in 

cotton, timely management through suitable 

insecticide application intervals is crucial for 

optimizing cotton yield. 
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