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Transgenic Bt cotton has now become a potential source for raising cotton yield due to its 
targeted control of bollworms, thus decreasing the dependence on insecticides. However, the 
impact of transgenic Bt crops on non-target natural enemies may be beneficial or harmful. A 
field experiment was conducted to evaluate the abundance of beneficial insects (predators 
and parasitoids) in Bt and non-Bt cotton under unsprayed condition. The available Bt 
(NIBGE-IR-3701, AARI-FH-114 and 4B-Tarzan-1) and non-Bt (NIBGE-NN3, NIAB-112 
and AARI-FH-942) cotton cultivars were evaluated for the abundance of insect predators 
(Geocoris spp., Coccinella septempunctata, Menochilus sexmaculata, Chrysoperla carnea) 
and parasitoids (Trichogramma spp., Apanteless pp.) throughout the growing season by 
sweep net methods. The results revealed no significant differences in the abundance of 
predators and parasitoids among Bt and non-Bt cotton, which indicate that transgenic Bt 
cotton has no impact on the abundance of non-target natural enemies. We can say that Bt 
cotton can be an important component of integrated pest management program in cotton 
agro-ecosystem. 
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INTRODUCTION

Cotton has been genetically modified through recombinant 
DNA from Bacillus thuringiensis that contains delta 
endotoxin protein (Perlak et al., 1991) which is toxic to 
specific lepidopterous pests. Transgenic Bt cotton is grown 
extensively and preferred due to targeted control, less 
dependence on insecticides, yield maximization and higher 
production potential. Biological control has been a safer and 
long term solution for all of the insect pest problems mainly 
because of the environment friendly and self-perpetuating 
nature (Bale et al., 2008). Insect predators are important 
biological control agents (Sathe and Bhosle, 2001). Cotton 
crop hosts a rich diversity of beneficial insects that attack egg, 
larval, pupal and adult stages of different insect pests. 
Population of natural enemies is directly correlated with the 

host population, i.e. increase in one host species causes a 
proportional increase in its natural enemies and vice versa 
(Solangi et al., 2005). 
Valuable research have been done to evaluate the impact of 
field grown Bt cotton on the non-target arthropods (Dutton et 
al., 2002; Torres and Ruberson, 2005, 2006; Sisterson et al., 
2007). The non-significant impact of Bt toxin on the biology 
of insect predators and parasitoids has been well reported in 
literature (Wu and Guo, 2005). The higher abundance of 
predators (Green lace wing Geocoris spp.) and parasitoids 
(parasitic wasps) have been reported in transgenic Bt as 
compared to conventional cotton (Moar et al., 2002). 
However, a number of studies have shown the negative 
impact of Bt cotton on the beneficial insects in laboratory 
(Hillbeck et al., 1999; Ponsard et al., 2002) and field 
conditions (Men et al. 2003; Pilcher et al., 2005). The increase 
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Fig. 1
Mean seasonal abundance of natural enemies in Bt and 
non-Bt cotton.

in abundance of beneficial insects may be due to less use of 
insecticide in transgenic cotton (Cattaneo et al., 2006), 
however the decreased abundance may be correlated with the 
non-availability of host insects (Strickl and Annells, 2005; 
Torres and Ruberson, 2005). It is very difficult to extrapolate 
the laboratory studies to field conditions because Bt toxin 
responds much better in control condition due to greater 
exposure to Bt toxins than field conditions (Sears et al., 2001). 
As cultivation of Bt cotton may or may not affect the natural 
beneficial insect's community, the present study was carried 
out to evaluate the abundance of insect predators and 
parasitoids in Bt and non-Bt cotton fields.

MATERIALS  AND METHODS

The field experiment was conducted at Entomological 
Research Area, Nuclear Institute for Agriculture and Biology 
(NIAB), Faisalabad. The experiment was laid out in a 
Randomized Complete Block Design (RCBD), consisting of 
two treatment sets of Bt cotton and non-Bt cotton varieties 
each with three replications. In one set three transgenic Bt 
cotton varieties viz., NIBGE-IR-3701, AARI-FH-114, 4B-
Tarzan-1 and three non-Bt cotton varieties viz., NIBGE-NN3, 

ndNIAB-112, AARI-FH- 942 were sown in the 2  week of 
April, 2012.The data regarding the abundance of beneficial 
insects (insect predators and parasitoids) were initiated at 
June 01 after each 15 days interval and continued up to the 
November 15, which result in 12 sampling dates. Sweep net 
method was done for measuring the abundance of canopy and 
foliage dwelling beneficial insects  and sampling was done 
early in the morning because most of insects become active 

owhen temperature reach at 25-30 C (Garcia et al., 1982). A 
standard sweep net (38-cm diameter) was swung in a figure-
eight pattern (Naranjo, 2005). A total of 50 sweeps in each six 
varieties of cotton were taken randomly throughout the 
season at 15 days interval. All collected fauna per 50 sweeps 
were put into a plastic bag with a label and taken in the 
laboratory. The insect specimens were killed for sorting, 
identification and counting.  
All data on population abundance of beneficial insects in both 
Bt and non Bt treatments were analyzed using analysis of 
variance (ANOVA) and means were compared by using 
Tucky's honestly significance difference (HSD) test. 

RESULTS  AND DISCUSSION

Insect predators observed in this study were Coccinella 
septempunctata, Menochilus sexmaculata, Geocoris spp. and 
Chrysoperla carnea. The parasitoids observed were 
Trichogramma spp. and Apanteles spp. The population of 
Geocoris spp. was recorded from June 15 and reached highest 
in numbers (3.22/50 sweeps) on September 01 and then these 
numbers declined onward to the last observation which was 
taken on November 15 (Table 1). Almost the same numbers 
(1.28/plant) were observed by Solangi et al. (2008) and Mari 
et al. (2007) for Geocoris punctipes while maximum 
population was observed from June to September by Khuhro 
et al. (2002). The average mean of all observation dates 
showed non-significant difference in the Geocoris abundance 
between Bt (1.37/50 sweeps) and non-Bt (1.26/50 sweeps) 

cotton (Table 1, Fig. 1). While Moar et al. (2002) observed 
higher abundance of predators (Geocoris spp., Orius sp., 
spiders, and green lacewings) and parasitoids (parasitic 
wasps, Nabis spp.) in transgenic Bt cotton as compared to the 
non-transgenic cotton. In another study Head et al. (2005) 
observed non-significant adverse impacts of Bt cotton on 
natural enemies population (Geocoris spp., lady beetles, 
Orius spp. and spiders) in comparison to insecticide-treated 
non-Bt cotton. 

We observed C. carnea from August 01 which gradually 
reached peak population by September 15 (3.83/50 sweeps) 
and then these numbers declined onward (Table 1). Khuhro et 

stal. (2002) observed C. carnea in 1  week of July while Mari et 
al. (2007) reported C. carnea as 2.07/plant in early 
September.  The results showed a similar trend of population 
level in Bt and non-Bt cotton fields.  The overall mean of all 
observation dates showed a non-significant difference of 
population abundance for C. carnea (Fig. 1) in Bt (2.07/50 
sweeps) and non-Bt cotton (2.16/50 sweeps).  Similar to our 
results Sisterson et al. (2007) observed no possible effects of 
Bt toxin on C. carnea abundance. Contrary to our results Wu 
et al. (2005) reported higher numbers of C. carnea in non-Bt 
than Bt cotton. Both coccinellid beetles, C. septempunctata 
and M. sexmaculata were observed in September 15 and 
increased gradually up to 2.56/50 sweeps in  October 15 
(2.56/50 sweeps) and  then their numbers declined upto 
November 15 (Table 1). However, Khuhro et al. (2002) 
observed population of Coccinella spp. from June to 

rdSeptember with maximum on 3  week of July.  While Ashfaq 
et al. (2011) observed the population of C. septempunctata 
from June 30 to September 29 with the maximum 1.42/leaf on 
August 10. The overall mean seasonal population showed no 
significant difference between Bt (C. septempunctata 1.46/50 
sweeps, M. sexmaculata 0.82/50 sweeps) and non-Bt cotton 
(C. septempunctata 1.38/50 sweeps, M. sexmaculata 0.78/50 
sweeps) (Fig.1). In support to our findings Head et al. (2005) 
reported a non-significant difference between the population 
dynamics of coccinellid beetles in the Bt and non-Bt cotton. 
Parasitic wasp Apanteles spp. was noted during July 01 to 
November 15 and were higher on September 15 (2/50 sweeps) 
(Table 2). Mean seasonal population recorded was non-
significantly differ with respect to Bt (0.92/50 sweeps) and 
non-Bt (0.86/50 sweeps) cotton varieties. Contrary to our 
results Pilcher et al. (2005) reported low parasitoids 
population in transgenic than that of non-transgenic cotton. 
Parasitoid wasp Trichogramma spp. was recorded from July 
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Table 1

Seasonal abundance of insect predators (per 50 sweeps) on Bt and non-Bt cotton at NIAB – Faisalabad Pakistan.

Dates of observations

Table 2

Seasonal abundance of  insect parasitoids (per 50 sweeps) on Bt and non-Bt cotton at NIAB – Faisalabad Pakistan.

Dates of observations
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to November with maximum numbers recorded on September 
15 (3.61/50 sweeps) (Table2). Similar to our findings Ahmad 
et al. (1998) observed the population of Trichogramma spp. in 
cotton from August to October. In our results mean seasonal 
population of all dates were found non-significantly different 
among Bt (2.07/50 sweeps) and non-Bt cotton (1.98/50 
sweeps) (Fig.1).  However, Wu and Guo (2005) observed 
higher population of predators and less population of parasitic 
wasp viz., Microplitis, Campoletis and Trichogrammatids in 
Bt as compared to non-Bt cotton. Our results indicate that 
cultivation of Bt cotton had no significant impacts on non-
target generalist predators and parasitoids, we can say that Bt 
cotton can be an important component of integrated pest 
management in cotton agro-ecosystem.
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