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ABSTRACT 
 

A study was conducted in the lab of Department of Agricultural Entomology, 

University of Agriculture, Faisalabad, Pakistan during the year 2012-2013. To 

observe toxicity of insecticides against cotton jassid and its predator 

Chrysoperla carnea (Steph.) an experiment was laid out in CRD under 

laboratory conditions at 25±1°C temperature and 69±5% relative humidity. 

There were eight insecticide treatments viz., Talstar10EC (Bifenthrin), 

Endosulfan35EC (Thiodan), Trebon30EC (Etofenprox), Confidor200SL 

(Imidachloprid), Polo 500SC (Diafenthiuron), Monocrotophos 40 WSC 

(Monocrotophos) and two control treatments. Each pesticides was applied @ 

1.4 ml with two concentrations (C1=0.025% and C2= 0.05% on third instar 

larvae of the predator and known number of jassids with Pottar Spray Tower in 

three different modes (A1- insecticides applied to the substratum, A2- 

insecticides applied to the substratum+prey and A3- insecticides applied to the 

substratum+prey+predator). Observations were recorded after 24 hours of each 

application. It was found that Monocrotophos was most toxic giving (95.56%) 

mortality of C. carnea, after that Talstar (79.44%), Confidor (38.33%), 

Endosulfan (33.33%), Polo (30.00%) and Trebon caused (27.22%) mortality of 

predatory larvae. Monocrotophos and Talstar proved toxic while rest of 

insecticides were moderately toxic and selective in their use against the 

predator. All the test insecticides effectively controlled the cotton jassid. 

Talstar was highly toxic resulting 86.81 percent mortality followed by 

Monocrotophos (84.24%) , Confidor (82.67%), Trebon (79.83%), Endosulfan 

(78.51%) and Polo (77.18%). Results of the feeding response of third instear 

larvae of Chrysoperla carnea on cotton jassid revealed that minimum 

consumption (2.89 pests/ larva) was on Talstar treated jassids and maximum 

on Polo treated A. devastans (6.71 pests/ larva). Larval feeding on the treated 

cotton jassids was Talstar 2.89, Monocrotophos 3.96, Confidor 6.33, Trebon 

4.55, Endosulfan 5.84 and Polo 6.71 jassids/larva. 
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INTRODUCTION 

 
Cotton (Gossypium hirsutum L.), white gold, is a major cash crop of Pakistan 
which provides raw material for our local cotton industry and stands at the top 
of our exports. It accounts for 7 percent of value added in agriculture and 1.5 
percent of GDP. During 2012-13, the crop was cultivated on an area of 2879 
thousand hectares, 1.6 percent more than previous year (2835 thousand 
hectares) (6). 
 
Cotton crop is attacked by sucking and chewing pest complex. Bollworm 
attack on cotton was a serious problem during recent years but with the 
introduction of Bt varieties of cotton in Pakistan, this problem has been 
partially solved and a change in cropping scheme in the cotton growing areas 
has been observed (1, 2). But the problem of sucking insect pests attack 
remained unsolved still now. Jassid is the most destructive sucking pest 
among them (5). It sucks the cell sap and injects the toxic saliva inside the 
veins due to which leaves turned yellowish and later turned to reddish which 
eventually dried up affecting the photosynthesis. Reduced plant growth was 
observed due to heavy attack at early stage, which causes abortion of the 
first fruiting branch and increase shedding of squares and young bolls (21, 
23). 
 
Chrysoperla carnea (Steph.) is one of the most effective general 
entomophagous predators. Adults are non-predaceous, feed on honey dew 
and pollen, have high reproductive potential and long oviposition period (12). 
Its larvae are voracious predators for various soft bodied phytophagous 
arthropods. Chrysoperla carnea is important predator and has been 
suppressed due to pesticides use on several crops (25). Many researchers 
have evaluated performance of this predator against different insect pests on 
different crops (13, 25). 
 
Tons of pesticides are imported every year to control crop pests and large 
portion of these pesticides is used against cotton pests. The indiscriminate 
use of insecticides can affect the success of biological control due to its 
direct and indirect toxic effects on natural enemies. Many methods should be 
considered and implemented to minimize the effects of insecticides on 
beneficial organisms due to this reason (11). Therefore, it is essential to 
understand the risks, selectivity and conditions to use these products in order 
to maximize compatibility between chemical and biological control. The 
compatibility of an insecticide with biological control agents has been 
determined through mortality trials on natural enemies (14), and through 
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selectivity tests to identify products with lower toxicity on organisms that are 
not the object. These selective insecticides are very effective to the pests but 
with minimal effects on natural enemies (8). 
 
The hypothesis for this study was that some of the products evaluated are 
effective against cotton jassid and be selective for C. carnea. It was the 
object of the present investigation to compare the tolerance of C. carnea and 
cotton jassid to some insecticides under laboratory conditions and for the 
selection of most suitable insecticidal treatment which will favor this natural 
enemy in its environment. 
 

MATERIALS AND METHODS 
 

This study was conducted in the Department of Agricultural Entomology, 
University of Agriculture, Faisalabad, Pakistan during 2012-13 under 
laboratory conditions (25±1°C temperature and 69±5% relative humidity). The 
material used comprised sterilized petri dishes (12.5 cm), sterilized whatman 
filter paper (number 44), filter paper sheets, plastic jars (27×15 cm), beakers 
(400ml), ingredients of artificial diet viz; honey, dry brewer’s yeast, casein 
hydrolysate and vitamin B complex, distilled water, muslin cloth, Vaseline 
wax, rubber band, pair of scissors, camel hair brush, cotton plants grown in 
earthen pots (25 cm) diameter. 
 
Cotton jassid (Amrasca devastans Distant) was reared on cotton plants which 
were grown in the earthen pots. When the plants became 15 cm high, they 
were infested with nymphs of the jassid obtained from the cotton fields. 
Infested plants were kept in guaze cages. After about ten days, sufficient 
population of cotton jassid was established to test the toxicity of different 
insecticides to C. carnea and jassid. The plants in pots were checked daily 
for cleanliness and watering was done after every 2

nd
 day. New stocks of 

plants were grown to supplement the worn out plants. 

 
Adults and eggs of Chrysoperla carnea were collected from fields of cotton 
and maize crop planted in research area of University of Agriculture, 
Faisalabad. Adults were kept in plastic jars (15 per jar). A filter paper was 
placed at bottom to avoid possible damage to adults from bottom. Artificial 
diet was prepared by mixing honey, dry Brewer’s yeast and distilled water in 
proportions of 7:4:4 (9), one part of casein hydrolysate and one part of 
vitamin B complex was mixed to form a paste. This diet was placed in 
droplets on stripes of filter paper (three stripes per jar). Mouth of each jar was 
covered with muslin cloth with rubber band. Small quantity of water was also 
sprayed on stripes and muslin cloth.  
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The muslin cloth and dietary stripes were changed daily. Eggs which were 
laid on the muslin cloth, dietary stripes along with field collected eggs were 
placed in petri dishes by cutting the stripes and muslin cloth according to the 
size of these dishes. The upper portion of the petri dishes was waxed with 
vaseline to prevent larval escape. All the petri dishes were placed in a growth 
chamber running at 25±1°C temperature and 69±5% relative humidity. After 
hatching these larvae were provided with fresh cotton leaves infested by the 
nymphs of the jassid. These leaves were replaced after two days in each jar. 
After pupation the leaves from the jars were placed in a rearing cage for adult 
emergence. After three days of adult emergence, these were shifted to the 
jars for egg laying. 

 

Toxicological experiments 
 
Six insecticides, viz. Talstar10EC (Bifenthrin), Endosulfan35EC (Thiodan), 
Trebon30EC (Etofenprox), Confidor 200SL (Imidachloprid), Polo 500SC 
(Diafenthiuron) and Monocrotophos 40 WSC (Monocrotophos) which were 
recommended for use in cotton were tested on 3rd instar larvae of C. carnea. 
Effectiveness of these insecticides against cotton jassids Amrasca devastans 
was also evaluated. Two insecticide concentrations, viz. C1 (0.025%) and C2 
(0.05%) of active ingredient were applied. The concentrations were prepared 
on weight by volume basis and were kept in a deep freezer in tightly closed 
bottles. The experiment was laid out in completely randomized design (CRD) 
(31). 
 
Non-infested cotton leaves were cut in disc shape of equal size and placed in 
petri dishes. A known number of cotton jassid and third instar larvae of the 
predator was released on each disc in petri dish. Insecticides were sprayed 
with equal quantity (1.4 ml) with Potter Spray Tower in three different modes 
to check their effectiveness on the insects. 
 

A1. By treating the substratum: Each petri dish with cotton leaf disc was 
sprayed with 1.4 ml of each concentration of the insecticides. After that five, 
third instar larvae of the predator, alongwith the 200 jassids of all ages were 
released on the treated petri dish. 
 

A2. By treating the substratum and the jassids: In second mode, 200 of 
jassids were released in the petri dish and sprayed with 1.4 ml of insecticide. 
Five, third instar larvae were released in petri dish after spray. 

 

A3. By treating the substratum, jassids and predator's larvae: In third 
case, 200 of jassids and five, third instar larvae of predator were released in 
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petri dish and after that insecticide was sprayed with same volume and 
concentrations. Petri dishes were put in gentle stream of air to avoid 
fumigation of insecticides and then covered with muslin cloth. Control dishes 
with same number of jassids and predators were sprayed with same volume 
of water. 
 

Each repeat had eight treatments which includes two as control. Percentage 
mortality of larvae and jassid and feeding response of predator on cotton 
jassid in each petri dish was recorded after 24 hours of applications. Results 
thus obtained were analyzed by using MSTATC software. 

 

RESULTS AND DISCUSSION 
 

Monocrotophos and Talstar had lethal affect causing 95.56 and 79.44 
percent mortality of 3rd larval instar of Chrysoperla carnea, respectively.  
Both concentrations (0.05% and 0.025%) of the pesticides incur 39.84 and 
46.98 percent mortality to the predatory larvae, they are not much different in 
their lethality (Table 1). Direct spraying of the insecticides (Mode A3 of 
insecticide application) on the entomophagous larvae was somewhat more 
lethal as to Mode A2 of insecticide application. 
 
Table 1.  Relative effectiveness (%age mortality) of six insecticides against 3

rd
 instar 

larvae of Chrysoperla carnea (mean ± SE) 

 

Insecticides Mode of insecticide application Mean 

Only leaf 

treated 

Leaf+Jassid 

treated 

Leaf + Jassid + 

predator 

treated 

Talstar 10 EC 66.67±4.49c 81.67±4.58b 90.00 ± 3.02 ab 79.44±2.82 B 

Monocrotophos 40 WSC 90.00±3.02ab 96.67±2.25a 100.00±0.00a 95.56±.41 A 

Endosulfan 35EC 15.00±4.35ghi 36.67±4.82ef 48.33±6.26de 33.33±3.74CD 

Confidor 200SL 16.67±4.82gh 38.33±5.20ef 60.00±6.03cd 38.33±4.24C 

Trebon 30EC 3.33±2.25ij 20.00±6.03gh 58.33±5.75cd 27.22±4.79D 

Polo 500SC 8.33±3.86hij 26.67±5.12fg 55.00±4.35cd 30.00±4.10D 

Control 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00E 

Mean 28.57 42.86±3.85B 58.81±3.65A  

 Concentration  

 C1 (0.025 %) C2 (0.05 %)  

Mean 39.84 ± 3.29 B 46.98 ± 3.21 A  

Means sharing similar letter in a row or in a column are statistically non-significant (P>0.05). Small letters 
represent comparison among interaction means and capital letters are used for overall mean. 
 
All the test chemicals proved very effective against cotton jassid and caused 
more than 77.18 percent mortality (Table 2). The DMR test shows that 0.05 
percent concentration of all the insecticides is more toxic to jassid than 0.025 
percent concentration. Among all the insecticides Talstar is highly toxic 
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resulting 86.81 percent mortality then Monocrotophos 84.24 percent, 
Confidor 82.67 percent, Trebon 79.83 percent,  Endosulfan 78.51 percent, 
and Polo 77.18 percent (Table 2). 
 
Table 2. Relative effectiveness (%age mortality) of six insecticides against cotton 

jassid (mean ± SE). 

 

Insecticides Concentration Mean 

 C1 (0.025%) C2 (0.05%)  
Talstar 10 EC 85.58 ± 0.59 b 88.03 ± 0.76 c 86.81 ± 0.59 A 

Monocrotophos 40 WSC 70.94 ± 0.34 d 88.53 ± 0.38 a 84.24 ± 1.32 B 

Endosulfan 35EC 76.6 ± 0.46e 80.97 ± 0.43 d 78.51 ± 0.80 E 

Confidor 200SL 80.69 ± 0.42 d 84.64 ± 0.43 b 82.67 ± 0.66 C 

Trebon 30EC 76.36 ± 0.25 c 83.31 ± 0.50 c 79.83 ± 1.08 D 

Polo 500SC 74.72 ± 0.57 f 79.64 ± 0.49 d 77.18 ± 0.82 F 

Control 2.00 ± 0.03 g 1.91 ± 0.04 g 1..95 ± 0.03 G 

Mean 67.91 ± 4.24 B 72.43 ± 4.52 A  

Means sharing similar letter in a row or in a column are statistically non-significant (P>0.05). Small letters 
represent comparison among interaction means and capital letters are used for overall mean. 

 
When we compare the feeding response of 3

rd
 instar larvae on cotton 

jassid,consumption of jassid is 5.00 pests/ larva at 0.05% which is less than 
the feeding activity at 0.025% (6.70 pests/larva) (Table 3). It is obvious from 
the data that least feeding (2.89 pests/ larva) is on Talstar treated jassids and 
maximum on Polo treated A. devastans (6.71 pests/larva) (Table 4). Larval 
feeding on the treated cotton jassids is Talstar 2.89, Monocrotophos 3.96, 
Confidor 6.33, Trebon 4.55, Endosulfan 5.84 and Polo 6.71 jassids/larva 
(Table 4). 
 
Table 3.  Feeding response of third instar larvae of Chrysoperla carnea in different 

concentrations  and mode of insecticide application (mean no. of jassid 

consumed ± SE). 

 

Mode of insecticide application Concentration 

C1 (0.025%) C2 (0.05%) Mean 
Only leaf treated 9.82 ± 0.34 a 6.90 ± 0.35 d 8.36 ± 0.29 A 

Leaf+Jassid treated 5.94 ± 0.41 b 4.67 ± 0.44 c 5.30 ± 0.31 B 

Leaf+Jassid+predator treated 4.35 ± 0.46 c 3.42 ± 0.50 f 3.89 ± 0.34 C 

Mean 6.70 ± 0.31 A 5.00 ± 0.28 B  

Mean sharing similar letter in a row or in a column are statistically non-significant (P>0.05), Small letters 
represent comparison among interaction means and capital letters are used for over all mean. 

 

Results of present findings partially agree with those of Singh and Varma 
(28) who stated that Monocrotophos gave 74-89 percent larval mortality over 
72 h period. Ali and Khan (4) used Azodrin (Monocrotophos) in controlling 
infestations of Amrasca devastans on cotton and found that it gave 91-97.53 
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percent mortality of jassid. Patel and Yadev (20) studied the effect of 
monocrotophos on Amrasca biguttula and Chrysopid predator Chrysopa 
scelestes and the results suggested that although monocrotophos was 
effective in reducing the pest status but it had an adverse effect on Chrysopa 
scelestes. 
 

Table 4.  Feeding response of third instar larvae of Chrysoperia carnea in different 

concentrations of insecticides (mean no. of jassid consumed ± SE). 

 

Insecticides Concentration Mean 

C1 (0.025%) C2 (0.05%)  

Talstar 10 EC 3.40 ± 0.35 h 2.39 ± 0.23 i 2.89 ± 0.22 G 

Monocrotophos 40 WSC 5.59 ± 1.25 de 2.32 ± 0.51 i 3.96 ± 0.72 F 

Endosulfan 35EC 7.24 ± 0.52c 5.41 ± 0.43 e 6.33 ± 0.37 C 

Confidor 200SL 5.29 ± 0.58 e 3.81 ± 0.43 g 4.55 ± 0.38 E 

Trebon 30EC 7.16 ± 0.66 c 4.53 ± 0.47 f 5.84 ± 0.46 D 

Polo 500SC 7.58 ± 0.63 b 5.84 ± 0.53 d 6.71 ± 0.43 B 

Control 7.58 ± 0.63 b 1.91 ± 0.04 g 1..95 ± 0.03 G 

Mean 10.67 ± 9.04 a 10.67 ± 0.04 a 10.67 ± 0.03 A 

Means sharing similar letter in a row or in a column are statistically non-significant (P>0.05). Small letters 
represent comparison among interaction means and capital letters are used for overall mean.   

Table 5. Feeding response of third instar larvae of Chrysoperia carnea in  interaction of 

different insecticides, and made of insecticide application (mean no. of jassid 

consumed ± SE). 

Insecticides Concentration Mean 

Only leaf treated Leaf+Jassid treated Leaf + Jassid + predator 

treated 

Talstar 10 EC 4.42 ± 0.31 g 2.33 ± 0.14 j 1.93 ± 0.17 k 

Monocrotophos 40 WSC 8.83 ± 1.16 c 2.77 ± 0.29 i 0.27 ± 0.12 I 

Endosulfan 35EC 8.80 ± 0.39 c 5.98 ± 0.34 f 4.20 ± 0.21 g 

Confidor 200SL 7.43 ± 0.38 d 3.27 ± 0.24 b 2.95 ± 0.15 hi 

Trebon 30EC 8.70 ± 0.64 c 5.67 ± 0.28 f 3.17 ± 0.34 hi 

Polo 500SC 9.68 ± 0.39 b 6.43 ± 0.32 e 4.02 ± 0.22 g 

Control 10.67 ± 0.04 a 10.67 ± 0.04 a 10.67 ± 0.04 a 

Means sharing similar letter in a row or in a column are statistically non-significant (P>0.05). Small letters 
represent comparison among interaction means and capital letters are used for overall mean. 
 

Talstar with 86.81 percent mortality of jassid partially agrees with that of Ali 
and Khan (4) who stated that Talstar (bifenthrin) gave 91-97.53 percent 
mortality to jassids. Effectiveness of Talstar to the predator Chrysoperla 
carnea is also very close to the findings of above said scientists. Results of 
our experiment agree to those of Cerna et al. (10) who studied the toxicity 
and selectivity of bifenthrin to C carnea and found it selective to the predator. 
They also studied the toxicity and selectivity of endosulfan to C carnea and 
found that endosulfan was selective to the predator. Endosulfan was slightly 
persistent decreasing the survival of C externa upto 30 percent. Results of 
our investigation are close to earlier work (17) that Endosulfan was least toxic 
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to Chrysoperla rufilabris giving <50% mortality. Srinivasan and Babu (30) in 
their investigation showed that endosulfan and abamectin had no adverse 
influence on the grubs of Chrysoperla carnea and the grub mortality was only 
3.3 and 6.7 percent. Shinde and Adlakha (27) reported that endosulfan 
caused only (4.75%) mortality of chrysopa larva after 24 h period. The finding 
of Sherma and Adhallha (26) showed that endosulfan is the safest insecticide 
also support present results. Results found by Soares et al. (29) are close to 
the results of present research that endosulfan was moderately persistant 
against predatory larvae. These results disagrees with Singh and Varma 
(28), who revealed that endosulfan gave 74.89% larval mortality over 72 h 
period. Akbar et al. (3) showed that endosulfan proved very effective for the 
control of cotton jassid and gave 66% mortality. 
 

Confidor which shows moderate toxicity to Chrysopa is in line with that of 
Vivek et al. (32) who reported 26 percent mortality of Chrysoperla carnea in 
lab conditions at recommended field doses. In another lab study (22) 
imidachloprid at recommended dose caused 33.33 percent larval mortality. 
Rezaei et al. (24) tested imidachloprid against Chrysoperla carnea larvae and 
found it harmless giving 27.44 percent mortality according to IOBC system. 
Singh and verma (28) reported that imidachloprid caused only (0.00%) 
mortality at 24 h but caused (4.75%) mortality of chrysopa larva after 48 h 
period in thin film method.  Khatak et al. (15) also supported our study and 
found that confidor significantly reduced jassid population. 
 
Trebon proved very selective against Chrysoperla carnea but it is equally 
effective against the cotton jassid giving 79.83% mortality. So it can be used 
as safe chemical for the control of cotton jassid. In a laboratory study (22) 
diafenthiuron at recommended dose caused 26% larval mortality which is 
close to our results that Polo caused 30% larval mortality. Nasreen et al. (19) 
showed that diafenthiuron was found harmless to the larvae of C carnea at 
recommended concentration of insecticides by leaf dip bioassay method. 
Khatak et al. (15) found that Polo significantly reduced jassid population in 
cotton fields. Some others (7, 18) also reported that Polo is highly effective 
against sucking insect pests of cotton. 
 

CONCLUSION 
 

The results of the present research suggest that Monocrotophos and Talstar 
proved very toxic to the Chrysoperla carnea so these are not selective while 
rest of insecticides have shown moderate toxicity to the predator. So these 
chemicals can be incorporated in integrated pest management programmes. 



Toxicity of insecticides against cotton jassid and its predator  

J. Agric. Res., 2017, 55(2) 

319 

 

REFERENCES 

 
1. Abdullah, A. 2010. An analysis of Bt cotton cultivation in Punjab, 

Pakistan using the Agriculture Decision Support System (ADSS). Ag. 
Bio. Forum, 13(3):274-287. 

2. Ahsan, R. and Z. Altaf, 2009. Development, adoption and performance 
of Bt cotton In Pakistan: A review. Pak. J. Agri. Sci., 22(1-2): 73-85. 

3. Akbar, M.F., M.A. Haq and N. Yasmin. 2012. Effectiveness of bio. 
insecticides as compared to conventional insecticides against jassid 
(Amrasca devastans Dist.) on okra (Abelmoschus esculentus L.) crop. 
Pak. Entomol., 34(2):161-165. 

4. Ali, M.I. and M.A. Karim. 1993. Biological efficacy of some chemical 
insecticides against cotton jassids, Amrasca devastans (Dist). 
Bangladesh J. Zool., 21(1):161-167 (Rev. Agric. Entomol., 83(6): 5611; 
1995). 

5. Amin, M.R., M.A. Ahad, M.H. Hossain, S.M.A. Hossain and D.A. Tithi. 
2008. Characteristics of some cotton varieties in relation to seasonal 
abundance of pests, predators and their impact on yield and quality. J. 
Agrofor. Environ. 2: 67-70. 

6. Anon. 2012-13. Economic survey. Government of Pakistan, Finance 
Division, Econ. Adv. Wing, Islamabad, Pakistan. 

7. Asi, M.R., M. Afzal, S.A. Anwar and M.H. Bashir. 2008. Comparative 
efficacy of insecticides against sucking insect pests of cotton, Pak. J. 
Life Soc. Sci., 6(2): 140-142. 

8. Bacci, L., A. L. B. Crespo, T. L. Galvan, E. J. G. Pereira, M.C. Picanço, 
G. A. Silva, and M. Chediak. 2007. Toxicity of insecticides to the 
sweetpotato whitefly (Homoptera:Aleyrodidae) and its natural enemies. 
Pest Manage. Sci. 63:699-706. 

9. Bigler, F. 1988. A laboratory method for testing side effects of 
pesticides on larvae of the green lacewing Chrysoperla carnea (Steph.) 
(Neuroptera: Chrysopidae). Pesticides and beneficial organism. 
IOBC/WPRS Pub. p. 71-77. 

10. Cerna, E., C. Ail, J. Landeros, S. Sánchez, M. Badii, L. Aguirre and Y. 
Ochoa. 2012. Comparison of toxicity and selectivity of the pest 
bactericera cockerelli and its predator chrysoperla carnea. 
Agrociencia.46 (8): 783-793. 

11. Dagli, F., and U.S.Bahsi, 2009. Topical and residual toxicity of six 
pesticides to Orius majusculus. Phytoparasitica 37:399-405. 



I. Haider et al.  

J. Agric. Res., 2017, 55(2) 

320 

12. Dean, G.J. and C. Satasook, 1983. Response of Chrysoperla carnea 
(Steph.) (Neuroptera: Chrysopidae) to some potential attractants. Bull. 
Ento. Res., 73: 619-624. 

13. El-Khouly, M.I., 2006. Population fluctuations of the beet fly,Pegomyia 
mixta Vill., and the tortoise beetle, Cassida vittata Vill.in relation to 
certain associated natural enemies in sugar beet fields at Kafr El-
Sheikh Governorate, Egypt. Egypt. J. Biol. Pest Control, 16(1): 25-28. 

14. Elzen, G. W. 1989. Sub-lethal effect of pesticides on beneficial. 
In:Jepson, P. C. (ed). Pesticides and Non-target Invertebrates. Intercept 
Limited, Dorset, England. pp: 129-150. 

15. Khattak, M.K., M. Rashid, S.A.S. Hussain and T. Islam. 2004. 
Comparative effect of neem (Azadirachta indica) oil, neem seed water 
extract and baythroid TM against whitefly, jassids and thrips on cotton. 
Pak. Entomol., 28: 31-37. 

16. McWen, P.K., T.R.R. New and A. Whitington. 2001. Lacewings in the 
Crop Management.Cambridge University Press.546p. 

14. Mizell, R.F. and D.E. Schiffhauer. 1989. Effects of pesticides on pecan 
aphid predators Chrysoperla rufilabris (Neuroptera: Chrysopidae), 
Hippodamia convergens, Cycloneda sanguinea (L.), Ollav-nigma 
(Coleoptera: Coccinellidae) and Aphelinus perpallidus (Hymenoptera: 
Encyrtidae). J. Econ. Entomol. 85 :( 5) 1806-1812. 

18. Mustafa, G. 2000. Annual Report. Entomology Section, Ayub Agric. 
Res. Institute, Faisalabad. p. 1-14. 

19. Nasreen. A., G. Mustafa and M. Ashfaq. 2005. Mortality of Chrysoperla 
carnea (Stephens)(Neuroptera: Chrysopidae) after exposure to some 
insecticides; laboratory studies. South Pacific Studies. 26(1): 1-6. 

20. Patel, I.S. and D.N. Yadav. 1995. Susceptibility of Amrasca biguttula 
and Chrysopa scelestes in cotton to three systemic insecticides. Ind. J. 
Agric. Sci., 65(4):308-309 (Rev. Agric. Entomol., 84(12): 11850; 1996). 

21. Patel, Z. and J.R. Patel, 1998. Re-surveyed of jassid (Amrasca 
biguttula). Ishida Gujrat Agric. Univ. Res. J., 19: 39-43. 

22. Preetha. G., J. Stanley, T. Manoharan, S. Chandrasekaran, S. 
Kuttalam. 2009. Toxicity of imidacloprid and diafenthiuron to 
Chrysoperla carnea (stephens) (neuroptera: chrysopidae) in the 
laboratory conditions. J. Plant Protection Research. 49(3):290-296. 

23. Rafiq and H.A. shah. 1998. Cotton pest scouting of farmers field at 
Multan. Pak Entomol., 20:40-42. 

24. Rezaei. M., K. Talebi., V. H. Naveh and A. Kavousi.2007. Impacts of the 
pesticides imidacloprid, propargite, and pymetrozine on Chrysoperla 



Toxicity of insecticides against cotton jassid and its predator  

J. Agric. Res., 2017, 55(2) 

321 

carnea (Stephens) (Neuroptera: Chrysopidae): IOBC and life table 
assays. Biocontrol. 52(3):385-398. 

25. Shalaby, G.A. 2012. Enhancement role of Chrysoperla carnea 
Stephens as a biocontrol agent for controlling insect pests in sugar beet 
fields. Zagazig J. Agric. Res. 39(2):299-304. 

26. Sherma, H.C. and R.L. Adlakha. 1986. Toxicity of some insecticides to 
the adults of Coccinella septempunctata L. after predating upon 
poisoned Cabbage aphids. Ind. J. Ent. 48(2):204-211. 

27. Shinde. C. U., M. B. Patel and S. K. Mehendale. 2009. Relative toxicity 
of different insecticides to the larvae of chrysoperla carnea (stephens) 
under laboratory conditions. Pest. Managt. Horti. Eco.15 (2):161-164. 

28. Singh, P.P. and G.C. Varma. 1985. Comparative toxicities of some 
insecticides to Chrysoperla carnea (Chrysopidae: Neuroptera) and 
Trichogramma braisliensis (Trichogrammatidae: Hymenoptera), two 
arthropod natural enemies of cotton pests. Agric. Ecosyst. Envir. 15: 
23-30. 

29. Soares, J.J., P.T. Yamamoto, S. Gravena and A.C. Busoli. 1994. Effect 
of insecticides on boll weevil populations and beneficial arthropods on 
cotton fields using trap crop residues. Pesquira Agropecuaria Brasileira, 
29(3):369-373 (Rev. Agric. Entomol., 83(6):5614; 1995). 

30. Srinivasan. G. and P. C. S. Babu. 2000. Toxicity of certain insecticides 
to predatory green lacewing, Chrysoperla carneaStephens (Neuroptera: 
Chrysopidae). J. Bio. con.14 (1): 5-7. 

31. Steel, R. G. D. and J. H. Torie. 1980. Principles and Procedures of 
Statistics. McGraw Hill Book Co., Inc., New York. p. 232-251. 

32. Vivek. S., P. Bishwajeet, G Pandi. G. Pirasanna, K. Shankarganesh. 
2012. Relative toxicity of insecticides on larval stages of green 
lacewing, Chrysoperla sp. (Carnea-group) (Chrysopidae: Neuroptera). 
Indian. J. Entomology.74(4):394-397. 

  
 

Received: August 20, 2015        Accepted: April 27, 2016 
 

   *** 
 

CONTRIBUTION OF AUTHORS: 

 
Ijaz Haider : Planned and conducted whole research 

Anjum Suhail : Supervisor 

Asif Aziz : Helped in conducting research, analysed data and 

prepared writeup 

 


