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Abstract 
An experiment was conducted on pink boll worm larvae reared on sprayed Bt cotton as compared to 

sprayed non-Bt cotton. Pesticide used was triazophos which was sprayed in bioassay on Bt cotton as 

compared to non-Bt control. Varieties used for bioassay of pink boll worm wereFH-146 and FH-Lalazar 

as compared to control MNH-786.Three concentrations including low, standard and high were used for 

bioassay. Results found that there was less mortality of pink boll worm when sprayed lower 

concentration of pesticides on FH-146 and FH-Lalazar as compared to control. While there was medium 

mortality of pink boll worms on standard concentration on FH-146 and FH-Lalazar as compared to 

control. Higher mortality was observed in higher concentration sprayed Bt cotton as compared to control 

variety. As conclusion it can be asserted that if spray Bt cotton infested with pink boll worm can result in 

better control and can result in higher yield.   
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1. Introduction 

Cotton (Gossypium hirsutum L.) plays an important role in the economy of Pakistan. It plays 

an essential role in the foreign exchange. It attributes 1.7% in the agriculture and 1.5% in GDP 

of Pakistan. Cotton are source of natural fiber and edible oil. It is most important and cash crop 

of Pakistan [1]. 

Transgenic cotton that have insecticidal protein are used to control bollworms of cotton. 

Cry1Ac toxin are present in transgenic cotton that helped in reduced the attack of insect pests. 

It is mostly used to control the larvae of insects than adult [2]. Bacillus thuringiensis (Bt) are 

gram positive bacteria in which contain insecticidal protein Cey1Ac that have effective control 

on transgenic cotton against lepidopterons insect pest rather than a chemical on conventional 

cotton [3]. Transgenic cotton showed very effective results in the control of bollworms, 

increased the yield production and have no adverse effect on the beneficial flora and fauna [4]. 

The use of different chemicals in conventional and Bt cotton are damaging the target and non-

target species and have an adverse effect against the environment while transgenic cotton 

without spray does not cause damage against non-target species [5]. Insecticidal protein 

Cry1Ac are found in Bt cotton, it causes direct effect on the biology of lepidopterons insect 

pest and decreased the development process of bollworms [6]. In Bt cotton contain Cry1Ac 

toxin, it form the big category of insecticidal crystal protein that are created as a protoxin. It is 

used to control coleopterans and lepidopteron insects. It is used to develop biopesticidal and 

genetically modified plants for mulations [7]. Cry1 Toxin are produced by the gram positive 

bacterium that are used to control insect pest of lepidopterons on chemical sprayed and 

transgenic cotton [8]. 

Many factors affect the production of cotton. The main cause of a reduction in the quality and 

production of cotton is attack of different insect pest, but pink bollworm cause heavy attack on 

the cotton. The larvae of pink bollworm feed on flower and bolls of cotton but food of adult is 

pollen and nectar. Temperature plays an important role in the development of pink bollworm, 

high rate of development at 27±1 and low rate development are observed at 35±1 [9]. 

There are different chemical are used to decrease the infestation of bollworm on the fruiting 

bodies, squares, flowers and green boll, cypermethrin and indaxocarb have effective results to 

control bollworm [10]. Different types and mode of action insecticides are used to control the  
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lepidopterons insect pest, chlorfenapyr and quinalphos results 

showed that it is less effective to control lepidopterons insect 

pest, while spinosad and chlorpyrifos showed very effective 

results against lepidopterons insect pest [11]. Some chemicals 

like Triazophos gives effective results against bollworms and 

increased the yield production of cotton [12]. Adult and larvae 

of bollworms damage the cotton crops and reduced the yield 

production, different method are used to decreased the 

damage of bollworm like pheromone baits, sterile insect 

released in the field and different insecticide [13]. Some bio-

pesticide are used to control the effect of bollworms and 

increased the production of cotton, these pesticides are not 

damaging the environment and natural enemies [14]. 

 

2. Materials and Methods 

2.1 Experimental Design 

The experiment was conducted at at Department of 

Entomology, University of Agriculture, Faisalabad. 

Completely Randomized Design (CRD) consisting on three 

treatments. In each treatment fifteen petri-dishes were used. 

The larvae of pink bollworm were collected from the field and 

reared under the laboratory conditions temp (35±1) and 

relative humidity (65±5%) without the exposure of 

insecticides. Larval population was maintained on cotton 

bolls. Three varieties of cotton was used i) FH-146 ii) FH-

Lalazar iii) MNH-786, first two variety was Bt and 3rd was 

non-Bt. 

 

2.2 Insecticide preparation and applications 

Triazophos @ 2.0%, 2.5% and 3% was tested against larvae 

of pink bollworm under the laboratory conditions. Different 

tested pesticides solution prepared at different concentration. 

In one treatment used water as a control. In each mortality test 

control treatment was used for comparison between treated 

and untreated application. 

 

2.3. Mortality tests of pink bollworm 

Three mortality tests were conducted by using the Triazophos 

with three different concentrations viz. 2.0%, 2.5% and 3.0%. 

These three concentrations were used respectively in variety 

FH-146, FH-Lalazr and MNH-786. In each petri-dish one 

larvae of pink bollworm with boll of cotton. The 

recommended concentration of pesticides was applied on 

cotton boll by using the atomizer. The same practice was 

performed for other treatments. The data regarding the 

mortality % of Larvae of pink bollworm was taken for 

consecutive 48 hour.  

 

Mortality % = No of Larvae died / Total no of Larvae × 100 

 

3. Results 

Mortality test results in (Fig 1) showed that after the 

application of Triazophos @ 3.0% maximum mortality of 

pink bollworm larvae was (20%) after 48 hours while the 

minimum was (6.6%) after 40 hours in FH-146. In FH-

Lalazar the maximum mortality of pink bollworm larvae was 

(20%) after 44 hour while minimum was (6.6%) after 36 hour. 

While overall results showed that there is a significant 

difference in mortality % of pink bollworm larvae on 3.0% 

concentration as compared to FH-146 and FH-Lalazar. As 

(df) = 2, (F) = 7.234279, (P-value) = 0.003851. 

Mortality test results in (Fig 2) showed that the application of 

Triazophos @ 2.5% maximum mortality of pink bollworm 

larvae was (20%) after 44 hours while the minimum was 

(6.6%) after 36 hours in FH-146. In FH-Lalazar the maximum 

mortality of pink bollworm larvae was (20%) after 48 hours 

while the minimum was (6.6%) after 36 hours. While overall 

results showed that there is a significant difference in 

mortality % of pink bollworm larvae on 2.5% concentration 

as compared to FH-146 and FH-Lalazar. As (df) = 2, (F) = 

8.779765, (P-value) = 0.001574.  

From (Fig. 3) mortality test results showed that the 

application of Triazophos @ 2.0% maximum mortality of 

pink bollworm was (13.3%) after 48 hours while the 

minimum was (6.6%) after 40 hour in FH-146. In FH-Lalazar 

the maximum mortality of pink bollworm larvae was (20%) 

after 44 hour while minimum mortality was (6.6%) after 36 

hours. While overall results showed that there is a significant 

difference in mortality % of pink bollworm larvae on 2.5% 

concentration as compared to FH-146 and FH-Lalazar. As 

(df) = 2, (F) = 7.234279, (P-value) = 0.003851. 

 

 
 

Fig 1: Mortality test of pink bollworm larvae on lower concentration 

sprayed on FH-146, FH- Lalazar and control varieties 

 

 
 

Fig 2: Mortality test of pink bollworm larvae on standard 

concentration sprayed on FH-146, FH- Lalazar and control varieties 

 

 
 

Fig 3: Mortality test of pink bollworm larvae on higher 

concentration sprayed on FH-146, FH- Lalazar and control varieties 

 

4. Discussion 

According to [15], modern insecticides are used to control an 

attack of Pink bollworm, high concentration of insecticide 

showed effective results while low concentration showed less 
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effective, so our results were in agreement because Pink 

bollworm less infestation/ high mortality rate observed when 

triazophos was sprayed in cotton field. Our results were also 

in agreement with [16] because the mortality rate of 

lepidopterons insect pest was high at high concentration of 

insecticides and different combination of insecticide, so we 

also asserted that at high concentration of triazophos was 

observed high mortality rate of lepidopteron insect pest. It 

was observed that the effect of triazon was more effective to 

control larvae of pink bollworm while polytrin C and radiant 

less effective [17], so our results were in agreement because the 

high concentration of triazophos showed more effective 

results than other. It was observed that the high concentration 

of insecticide gives effective control of lepidopteron insect 

pest, insecticidal protein is used to decrease the infestation of 

pink bollworm in Bt and non-Bt cotton, so our results were 

also in agreement because low infestation was observed when 

applied high concentration of triazophos on larvae of pink 

bollworm [18]. In another studies, the attack of pink bollworm 

was low when used Insecticidal protein cotton [19], so our 

results were also in agreement because high mortality of pink 

bollworm was occurred at high concentration of triazophos in 

Bt cotton. It was observed that high concentration of different 

insecticides are useful for disturbing the life cycle of Pink 

bollworm and caused high mortality, when synergistic used 

with insecticide it play a vital role in the mortality of 

bollworms [20], so our results were also in agreement because 

the low infestation/high mortality of pink bollworm was 

observed at high concentration of triazophos. In another 

research it was indicated the low infestation percentage of 

pink bollworm occurred at high concentration of insecticidal 

protein, cause direct effect on the development of pink 

bollworm [21], so our results were also in agreement because 

low infestation was observed when sprayed high 

concentration of insecticides on Bt cotton. It was described 

that insecticidal protein cause high mortality of pink 

bollworm [22], so our results were also in agreement because 

high concentration of triazophos in Bt cotton caused high 

mortality. According to research the high concentration of 

insecticide was effective against bollworms [23], so our results 

were also in agreement because high concentrations of 

triazophos showed high mortality rate of bollworm. 

 

5. Conclusion 

As a conclusion it can be asserted that organophosphate like 

triazophos can result in controlling pink boll worms at a 

standard concentration when sprayed in FH- 146 and FH-

lalazar cotton varieties. So spraying organophosphate in the 

Bt cotton can better control the pink boll worms. 

 

6. Acknowledgement 

We are thankful to Miss Easha for her comments on preparing 

manuscript and providing some material for research. 

 

7. References 

1. Government of Pakistan economic Survey, 2015. 

2. Wang L, Wan P, Cong S, Wang J, Huang M, Tabashnik 

BE, et al. Adult Exposure to Bt Toxin Cry1Ac Reduces 

life Span and Reproduction of Resistant and Susceptible 

Pink Bollworm (Lepidoptera: Gelechiidae). Journal of 

Economic Entomology. 2016; 109(3):1357-1367. 

3. Wan O, Wu K, Huang M, Wu J. Seasonal pattern of 

infestation by pink bollworm Pectinophora gossypiella 

(Saunders) in field plots of Bt transgenic cotton in the 

Yangtze River valley of China. Crop Protection. 2004; 

23:463-467. 

4. Dhillon MK, Pampapathy G, Wadaskar RM, Sharma HC. 

Impact of Bt transgenic cottons and insecticides on target 

and non-target insect pests, natural enemies and seed 

cotton yield in India. Indian journal of Agricultural 

Sciences. 2012; 82(3):248-54. 

5. Sisterson MS, Biggs RW, Manhardt NM, Carriere Y, 

Dennehy TJ, Tabashnik BE. Effects of transgenic Bt 

cotton on insecticide use and abundance of two generalist 

predators. DOI: 10.1111/j.1570-7458.2007.00584.x, 

2007. 

6. Liu YB, Tabashnik BE, Dennehy TJ, Patin AL, Sims 

MA, Meyer Sk, et al. Effects of Bt Cotton and Cry1Ac 

Toxin on Survival and Development of Pink Bollworm 

(Lepidoptera: Gelechiidae). Entomological Society of 

America. 2001; 94(5):1237-42. 

7. Lone RA, Lone TA, Sharma GR, Govindaraju S, 

Arulselvi PI. Cry1 holotype toxin of Bacillus 

thuringiensis. Journal of Pharmacy Research. 2013; 

6:481-487. 

8. Sanahuja G, Banakar R, twyman RM, Capell T, Christou 

P. Bacillus thuringiensis: A century of research, 

development and commercial applications. Journal of 

Plant Biotechmology. 2011; 9:283-300. 

9. Shah MA, Memon N, Shaikh MA, Mal B. Biology of 

pink bollworm (Pectinophora gossypiella) Lepidoptera: 

Galechiidae on different temperatures under controlled 

conditions. Sindh. Uni. Res. Jour. (Sci. Ser.). 2013; 

45(2):321-324.  

10. Surpam AN, Neharkar PS, Shubhangi P, Bhasme, Kamdi 

SR, Kadam BS. Bio-Efficacy of New Combi-Product 

against Bollworms. Indian journal of Plant Sciences. 

2015; 4(2):2319-3824.  

11. Aslam M, Razaq M, Rana S, Faheem M. Efficacy of 

Different Insecticides against Bollworms on Cotton. 

Journal of Research (Sciences). 2004; 15(1):17-22. 

12. Haider A, Ahmed KS, Haidary AA, Afzal M, Majeed 

MZ. Field evaluation of different insecticides against 

spotted bollworm (Earias spp.) and comparative yield 

assessment for BT and non-Bt cotton. Journal of 

Entomology and Zoology Studies. 2016; 4(1):33-35. 

13. Sarwar M. Pink Bollworm Pectinophora gossypiella 

(Saundera) [Lepidoptera: Gelechiidae] and Practices of 

Its Integrated Management in Cotton. International 

Journal of Plant science and Ecology. 2017; 3(1):1-6. 

14. Rajput IA, Syed TS, Abro GH, Khatrii I, Mubeen A. 

Effect of Different Plant Extracts Against Pink 

Bollworm, Pectinophora gossypiella (Saund.) Larvar on 

Bt. and Non-Bt. Cotton. Journal of Basic & Applied 

Sciences. 2017; 30(4):373-379 

15. SabryAlH, Hassan KA, Rahman AA. Relative Toxicity 

of Some Modern Insecticides against the Pink Bollworm, 

Pectinophora gossypiella (Saunders) and their Residues 

Effects on some Natural Enemies. International journal of 

Science, Environment. 2014; 3(2):481-491.  

16. Awan DA, Saleem MA. Comparative Efficacy of 

Different Insecticides on Sucking and Chewing Insect 

Pests of Cotton. Acadmic Research International. 2012; 

3(2). ISSN-L: 2223-9553, ISSN: 2223-9944.ISSN, ISSN: 

2223-9944. 

17. Rajput IA, Syed TS, Gilal AA, Ahmed AM, Khoso FN, 

Abro GH, et al. Effect of Different Synthetic Pesticides 

against Pink Bollworm Pectinophora gossypiella 

(Saund.) on Bt. and non-Bt. Cotton Crop. Journal of 

Basic and Applied Science. 2017; 13:454-458. 



 

~ 824 ~ 

Journal of Entomology and Zoology Studies 
 

18. Wang L, Wang p, Cong S, Wang J, Huang M, Tabashnik 

BE et al. Adult Exposure to BT Toxin Cry1Ac Reduces 

Life Span and Reproduction of Resistant and Susceptible 

Pink Bollworm (Lepidoptera: Gelechiidae). Journal of 

Economic Entomology. 2016; 109(3):1357-1363. 

19. Liu YB, Tabashnik BE, Meyer SK, RE YC, Bartlett AC. 

Genetics of Pink Bollworm Resistance to Bacillus 

thuringiensis Toxin Cry1Ac. Journal of Economic 

Entomology. 2001; 94(1):248-252. 

20. Sabry AH. Effect of some pesticides with different target 

sites on the pink bollworm, Pectinophora gossypiella 

(Saunders). Archives of Phytopathology and Plant 

Protection. 2012; 46(8):942-951. 

21. Wan P, Huang Y, Tabashnik BE, Huang M, Wu K. The 

Halo Effect: Suppression of Pink Bollworm on Non-Bt 

Cotton by Bt Cotton in China. Plos One. 2004; 

7(7):e42004. 

22. Sheikh MA, Sheikh D, Naqvi SB. Estimation of 

Insecticidal Capability of Bacillus thuringiensis (Sotto) 

against Pink Bollworm Pectinophora gossypiella 

(Saunders). Journal of Islamic Academy of Science. 

1990; 3(4):336-338. 

23. Badii KB, Asante SK. Efficacy of some Synthetic 

Insecticides for Control of Cotton Bollworms in Nothern 

Ghana. African Crop Science Journal. 2011; 2(1):59-66.  


