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ABSTRACT 

 
In a study conducted at Entomological Research Institute, AARI, Faisalabad 
Pakistan comparative toxicity of some new chemistry insecticides viz. 
spinosad 240 SC, lufenuron 5 EC; flubendiamide 480 SC, chlorantraniliprole 2.0 
SC, emamectin benzoate 1.9 EC, chlorpyrifos 40 EC,  and deltamethrin 2.5 EC 
@ 1920,1000, 1440, 100, 38, 4000 and 62.5 ppm, respectively was tested on 
different larval stages of Chrysoperla carnea in toxicology laboratory during 22 
April to 6 June, 2011 at 27± 1oC and 65 ± 5% RH.  The observations on percent 
mortality of 1st, 2nd and 3rd instar of  C. carnea larvae were recorded after 3, 6, 
12, 24 and 48 hours of application. The results showed that deltamethrin and 
chlorpyrifos were found toxic to all instars of C. carnea at all treatment 
intervals with mortality ranging from 40 to 96 and 32 to 92, respectively. The 
application of flubendiamide proved to be comparatively safer with 8 to 16 
percent mortality of 1st larval stage of C. carnea at all intervals except 48 hours. 
Spinosad, lufenuron, chlorantraniliprole and emamectin benzoate were found 
as intermediately toxic in all post treatment intervals. The effectiveness of 
spinosad and lufenuron was found statistically equal. These were less toxic 
and proved safer for 2nd and 3rd instar larvae   of C. carnea at all post treatment 
intervals. 
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INTRODUCTION 

 
Chrysoperla carnea Stephens (green lacewing) is an important natural 
enemy, belonging to family chrysopidae, order Neuroptera. The natural 
enemies are living organisms that kill or weaken the pests and cause their 
premature death or reduce their reproductive potential. A natural enemy 
feeds on its prey or host and thus promotes its own population. Natural 
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enemies not only prevent the insects from attaining pest status but also 
reduce the damage potential of pests. Hence, their manipulation in pest 
management programmes has proved very helpful in controlling pest 
population. Their agricultural importance lies in their carnivorous habits. The 
larvae are important predators, especially to control aphids. Some are 
terrestrial, feeding on jassids, psyllids, aphids, coccids, mites, etc., and 
others are aquatic. It is rare in the tropics to find a large colony of aphids 
without at least some neuropterous larvae feeding on them. One larva may 
devour as many as five hundred aphids in its life and there is no doubt that 
they play an important part in the natural control of many small homopterous 
pests (9, 10, 13).  It is a very important biological control agent due to its 
tolerance to wide ranges of ecological factors. 
 
Biological control agents such as predators and parasitoids are usually more 
sensitive to pesticides than the target pests. The adverse impact of 
insecticides on predators can be decreased /controlled through timing of 
insecticide application, choice of insecticide and dosage (4). Selective 
insecticides can minimize the likelihood of development of resistance in pest 
(7). Ferreira et al. (3) reported that emamectin benzoate was classified as 
harmless, spinosad as slightly harmful, and chlorpyrifos as harmful to first-
instar larvae of Chrysoperla externa (Hagen). Balasurbramani and 
Swamiappan (1) observed the persistent toxicity of chlorpyrifos and found 
that it was toxic for eight days Chrysoperla carnea in the laboratory. Medina 
et al. (11) tested three novel insecticides viz. spinosad, tebufenozide and 
azadiractin against eggs and pupae of Chrysoperla carnea and found them 
safe, only azadiractin caused a slight reduction in the number of pupae and 
adults. Bueno and Freitas (2) studied side effects of two insecticides, 
abamectin and lufenuron on the eggs and larvae of Chrysoperla externa. 
Lufenuron presented no adverse effect on egg survival. However, it induced 
high mortality in neonate larvae from treated eggs. Lufenuron treated 1st and 
2nd instar larvae could not molt. In 3rd instar, high pupal mortality occurred. 
Sechser and Ayoub (17) reported that emamectin benzoate was relatively 
safer to all stages of C. carnea than thiodicarb and methomyl. William et al. 
(18) concluded that for conservation of predator populations, spinosad 
represents one of the most judicious insecticides available. According to 
Medina et al. (12) pyriproxifen and tebufenzoide proved to be harmless to 
adult survival, whereas spinosad reduced the number of adults of 
Chrysoperla carnea after 72 hours of treatment. According to Godoy et al. (5) 
deltamethrin was toxic to the adult Chrysoperla externa while lufenuron 
reduced the survival rate of egg when sprayed on females.  
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C. carnea has received much attention of farmers and researchers as a 
biological pest control agent due to its polyphagous and voracious nature, 
vast geographical distribution (15) and tolerance to some pesticides (7). C. 
carnea reported to give 100 percent lepidopteran pest control in fields, 
orchards and green houses (6, 16). In spite of all these benefits, Chrysoperla 
carnea has almost been eliminated from fields due to frequent use of some 
non-selective insecticides (14). 
 
In present study toxicity of different insecticides on C. carnea was compared 
under laboratory conditions to find out suitable insecticides against insect 
pests but less hazardous to non-target organism, Chrysoperla carnea. 

 
MATERIALS AND METHODS 

 
This study was conducted at Entomological Research Institute, AARI, 
Faisalabad, Pakistan during the year 2011.  Seven commonly used new 
chemistry insecticides viz. spinosad 240 SC, lufenuron 5EC, flubendiamide 
480 SC, chlorantraniliprole 20 SC, emamectin benzoate 1.9 EC, chlorpyrifos 
40 EC, deltamethrin 2.5 EC @1920, 1000, 1440, 10038, 4000 and 62.5 ppm, 
respectively were tested against C. carnea larvae in the laboratory at 27 + 1 
oC and 65 + 5% RH. The experiment was laid out in completely randomized 
design replicated five times (including control).  
 
Each insecticide was measured with micro pipette and put in a beaker to 
make the volume 500-ml with water. It was then shaken to ensure thorough 
mixing. Following bio-assay studies were conducted.  
 
Rearing of C. carnea 
 
Newly hatched larvae of C. carnea were reared in Chrysoperla rearing lab. 
Larvae were fed on artificial diet until they reached to 2nd instar larval stage. 
Artificial food consisted of yeast, eggs, honey and sugar in the ratio of 
3:4:2:1, respectively. For rearing of larvae to 3rd instar, these were fed on 
eggs of Sitotroga cerealella in gelatin capsules separately to avoid 
cannibalism. 
 

Leaf dip bioassay 
 
Fresh cotton leaves were collected from field, washed with tap water. Leaf 
disks of 2 cm diameter were prepared, and then dipped in insecticides for ten 
seconds and air dried. Untreated control was dipped in tap water only. Ten 
leaf disks were considered as repeat and each leaf disk had one larva each. 
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The experiments were based on no choice and separate experiment was 
conducted for each instar larvae of Chrysoperla carnea . 
 

The observations on mortality percentage of 1st, 2nd and 3rd instar larvae of C. 
carnea were recorded from each treatment at 3, 6, 12, 24 and 48 hours of 
post application intervals. The data from all treatments were obtained and 
subjected to analysis of variance (ANOVA) followed by means separation 
using Fisher’s least significant difference (LSD) test at 5 percent. 
 

RESULTS AND DISCUSSION 
 

The results (Table) revealed that all insecticides differed significantly with 
one another at all post treatment intervals regarding mortality of 1st instar 
larvae of C. carnea. The application of flubendiamide at 1st  instars of C. 
carnea proved to be safe showing minimum mortality of 12, 8, 8 and 16 
percent after 3,6,12 and 24 hours, respectively. However, it showed 64 
percent mortality after 48 hours of application. Deltamethrin and chlorpyrifos 
with mortality range of 40-96 and 36-84 percent, respectively were found 
toxic to all instars of C. carnea at all post treatment intervals (Table). The 
present findings are in conformity with those of Ferrira et al. (3) who reported 
that chlorpyrifos was the harmful insecticide against Chrysoperla species. 
According to Balasubramani and Swamiappan (1) chlorpyrifos remained toxic 
upto 8-days.  
 

Spinosad showed higher mortality of 1st instar (28, 28, 36, 44 and 76 percent 
after 3, 6, 12, 24 and 48 hours, respectively followed by 2nd instar mortality 
(20, 32, 44, 56 and 52%) and 3rd instar mortality (8, 12, 24, 28 and 36%) 
(Table). Lufenuron showed a mortality  of 1st instar viz. 32, 44, 44, 56 and 52 
percent after 3, 6, 12, 24 and 48 hours, respectively followed by 2nd instar 
mortality (40, 52, 56, 56 and 52%) and 3rd instar mortality  (8, 24, 36, 32 and 
44%) (Table). Chlorantraniliprole gave a 1st instar mortality of 32, 40, 48, 56 
and 72 percent followed by 2ndinstar mortality (44, 52, 52 and 56%) and 3rd 
instar mortality (16, 48, 52, 60 and 68%) after 3, 6, 12, 24 and 48 hours, 
respectively. Emamectin benzoate proved as intermediate in almost all post 
treatment intervals with 28 to 80 percent mortality (Table). The present 
findings are not in conformity with those of Sechser and Ayoub (17) who 
reported that emamectin benzoate was safer at all stages of C. carnea. 
Godoy et al. (5) did not recommend lufenuron because this insecticide 
reduced the survival rate of eggs when sprayed on females. In present study, 
application of spinosad and lufenuron was found statistically equal, less 
effective and proved safe for 2nd and 3rd instar larvae of C. carnea at all post 
treatment intervals. Similar findings were also reported by Medina et al. (11) 
who found no effect on fecundity and fertility of surviving adults of C. carnea.  
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Spinosad was considered to be safe insecticide for predators as reported by 
William et al. (18).  The present findings are not in conformity with those of 
Medina et al. (12) who reported that spinosad reduced the number of adults 
after 72 hours of treatment. However, present findings can partially be 
compared with those of Ferrira et al. (3) who found that emamectin benzoate 
was harmless to Chrysoperla sp. whereas spinosad was slightly harmful.  
 
Application of lufenuron resulted in intermediate response against C. carnea 
based on the mortality of predators. These findings do not agree to those of 
Bueno and Freitas (2) who reported no adverse effect on egg survival of 
predators but induced high mortality in 1st, 2nd and 3rd instar larvae of C. 
carnea.   
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