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Abstract 
In this study, indirect application of two important insecticides viz., malathion and 
carbosulfan against two important crop infesting aphid species Aphis gossypii 
(Glover) and Aphis craccivora (Koch) were reared on brinjal and bean plants 
respectively. In the laboratory, the vegetable plant leaves being applied by residual 
film technique with tested Aphid population. The most toxic insecticide was found 
to be malathion with LC50 as 20.11 µg cm-2 for A. craccivora and 25.28 µg cm-2 for 
A. gossypii while carbosulfan was found to be least toxic with LC50 as 312.80 µg 
cm-2 for A. craccivora and 322.25 µg cm-2 for A. gossypii respectively. No 
significant heterogeneity was to be found.  
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INTRODUCTION 

 
nsecticides are known as the most important 
chemicals which control the insects and are 
responsible for the welfare of human 

population. In agricultural side insecticides are to 
be a regular component of most systems. During 
the last few years the chemical control of insect 
pests has attracted a good information of the 
Government of Pakistan and become “green 
revolution” and to meet the various challenges of 
ever increasing population in the country. That is 
why in Pakistan the use of insecticides has 
increased manifold. Many different types of 
insecticides like organophosphates (Mustafa, 
1998), pyrethroids (Parasad, 1992) and 
organochlorides (Bakhetia et al., 1986) have 
been used for the control of aphids. Cereals, 

oilseed, legumes and other crops are damaged 
by Aphids either direct feeding or through 
pathogen transmission. A few varieties of Aphid-
resistance crops are available in market now a 
days. Crop growers in Australia spray 
prophylactic to control aphids but in this method 
non target organisms are affected and 
insecticidal resistance is developed in aphids 
(Edwards et al., 2008). 
 Aphids which are known as soft-bodied 
and small insects have considerable type of 
morphological polymorphism, such as females 
and a late (winged) adults, apterous (wingless) 
and intra-species colour variation 
etc.Aphididaefamily feeds on multiple crops and 
is one of themost diverse groups except those 
who feed onlyone kind of crop. (Lu et al., 2008; 
Farag and Gesraha, 2007; Von Dohlen et al., 
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2006).  The Aphid feeding habits determine the 
source sink relationship in plants. (Girousse et 
al., 2005). The fungal growth on aphid honey 
dew, and the transfer of adenoviruses is due 
secondary pathogen infection (Liu and Yue, 
2001; Bridges et al., 2001; Gray and Gildow, 
2003; Rana, 2005).  The measureable economic 
loss is due to the diverse feeding behavior of 
Aphids, abruptly effect the plant fields 
particularly damage their foliage (Lane and 
Walters, 1991; Blackman and Eastop, 2000). 
The economic importance is due to aphids are 
because many diseases of plants are caused by 
plant virus. Their salivary secretions cause the 
galls on stem, root and either on leaves. Curling 
and quilting of the leaves are due to removal of 
plant sap. The primary growth of young shoot, 
leaves and growth of fungus being inhibited by 
the secretion of honey dew (Toper Kaygm et al., 
2008). 
 Pesticide control under outbreak 
condition will be the first line of action against 
pest. This control possibly causes 92% mortality 
of aphid population, but there is the attainment 
of similar population under both untreated and 
treated fields within the duration of 3 to 4 weeks 
due to high risk factors of proliferation (Sing et 
al., 1984). For measuring various levels of 
toxicity of insecticides, within the different 
periods of times, the efficacy is being observed 
by using different residual assays (Busvine, 
1980). Aphids which are taken up insecticide 
under direct application through investigation or 
by contact with a treated surface or as vapor 
agent. Most of the times, all these techniques 
are used but some researcher used other 
techniques like isolated methods (Devonshire 
and Rice, 1988).  
 The current experiment residual film 
technique (RFT) , indirect type of application 
was used to assays with two insecticides; viz. 
malathion and carbosulfan on most important 
aphid species, Aphis craccivora (Koch) and 
Aphis gossypii (Glover) which allow to cover leaf 
surfacesuniformly.  

 
MATERIALS AND METHODS 

 
Sample Collection 
 Mustard aphid samples were collected 
from the field near Multan (Pakistan). Aphid 
population of Aphis craccivora and Aphis 
gossypii were reared on bean and brinjal plants 
respectively LC50of aphid population was 
recorded in plant exposed with malathion and 

carbosulfan. Aphid population of Aphis 
craccivora and Aphis gossypii were reared on 
bean and brinjal plants respectively. 
 
Dose preparation and administration 
In the laboratory by handling leaves with test 
aphid population of the vegetable plants, 
residual film technique (Busvine, 1971) was 
used with the application of acetone, 
insecticides (malathion and carbosulfan) were 
diluted serially and then fixed volume of 0.1ml of 
each solution of insecticide was applied on the 
surface of circular leaf about 2.5cm, which was 
previously placed on a Petridish of about 10cm 
in diameter. Four doses with three replications of 
each insecticide were to be tested. These doses 
were 442.44, 360.23, 266.50, 175.03 µg cm-2 for 
carbosulfan (92% technical) and 54.83, 38.60, 
22.23, 8.11 µg cm-2 for malathion (96% 
technical). A separate vehicle control group was 
also maintained in the laboratory in which only 
acetone solution of 0.1 ml volume was dropped 
on the surface of the leaf. Petiole of the leaf, 
with the application of cotton bud was wrapped. 
Mortality of aphids after 24 hours of treatment 
was noted. 
 
Statistical analysis 
 By using Abbott’s formula (Abbot, 1925) 
corrected mortality (%) was analyzed and 
calculated. From mortality data, with the help of 
computer software developed in the Department 
of Environmental and Agricultural Science, 
University of Newcastle Upon Tyne, UK, probit 
regressions were estimated with the help of 
probit analysis of Busvine (1971). 

 
RESULTS AND DISCUSSION 

 
 Table I shows the LC50, 95% confidence 
limits, regression equations and chi-square 
values. Malathion was found to be most toxic 
with LC50 as 312.80 and 322.25 ug cm-2for A. 
craccivora and A. gossypii respectively while 
carbosulfan was found to be least toxic having 
LC50 as 20.11 and 25.28 ug cm-2 for A. 
craccivora and A. gossypii respectively. In all 
cases of the experiment, no significant 
heterogeneity was to be found. The toxic effects 
of eight different types of insecticides on Aphis 
gossypii were reared on musk melon were 
observed by Pareek and Kavadia (1988). 
Glasshouse population of A. gossypii on 
chrysanthemum used by Furk and Vedjhi (1990) 
to test primicarb (900 mg a.i/I), it resulted in 
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100% mortality of susceptible and resistance of 
aphid population was 0% to 22%. In the 
laboratory Kerns and Gaylor (1992 ab) used 
cypermethrin (2.5ppm), dicrotophos (16ppm) 
and sulprofos (820ppm) insecticides on A. 
gossypii on cotton leaf disc. 
 Detailed studies about the toxic effect of 
carbosulfan after one day of insecticide 
application mortality of Brevicoryne brassica 
(Linn.) in treated plots was found to be non-
significant but it was highly significant in control 
groups (Aslam et al., 2001). Our results are 
matched with the results of Nucifora (1998) 
when applied malathion and carbosulfan on 
Aphis craccivora and Aphis gossypii with plants 
showed highly and least toxic respectively. A 
number of insecticides such as methyl-demeton 
(0.09%), dimethoate (0.03%), fenthion (0.72%), 
disulfan (0.08%), carbaryl, formation and 
thiometon as foliar sprays used against aphid 
population on mustard grave resulted in 58.2 to 
92.6 percent mortality after 72 hours of 

treatment when these are compared with check 
13.5% (Sharma and Joshi, 1972). 92.58% and 
90.70% reduction in aphid population in mustard 
was observed after the application of cartap 
hydrochloride (Padan 10G) and monocrotophos 
(Hussain and Begum, 2000). By the use of 
probit analysis the LC50 of these two insecticides 
ware calculated and compared with each other. 
These comparisons indicate that individual 
effects carbosulfan is better than in combined 
form. There will be highest mortality rate when 
exposed with organophosphate (Gaurav and 
Udean, 2004; Rohilla et al., 2004). 
 LC50 values of different insecticides 
against Aphis craccivora and Aphis gossypii 
indicate that carbosulfan was least effective as 
compared to that of malathion which was highly 
toxic (Geol and Sachan, 2002). In some studies 
on aphid population of the vegetableplants, 
cypermethrin was found to be most toxic with 
LC50 as 14.30 µg cm-2 for L. erysimi and 14.12 
µgcm-2 for M. persicae (Zafar et al., 2015).  

 
Table I:  LC50, 95% confidence limits and regression equations of malathion and carbosulfan 

insecticides on Aphis craccivora (Koch) and Aphis gossypii (Glover) species on bean 
and brinjal plants after 24 hours of application.  

 
Name of 

insecticide 
Aphid 

species 
LC50 ug 

cm-2 
95% confidence 

limits 
Regression equation x2 at 2df 

Lower Upper 
Malathion A. craccivora 312.80 227.00 375.66 Y=-3.707203+2.888572 0.06 

A. gossypii 322.25 229.24 385.72 Y=-5.505855+3.488283x 0.73 

Carbosulfan A. craccivora 20.11 15.66 18.70 Y=0.03453118+3.24464x 2.18 

A. gossypii 25.28 16.78 20.22 Y=0.5026782+2.75206x 4.38 

       
CONCLUSION  
 In the present studies, malathion offered 
better results as compared to that of 
carbosulfan.  
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