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ABSTRACT 
The present comparative study on relative toxicity of Cypermethrin, Malathion, Methyl 
Parathion and Monocrotophos to the adults of <i>Dysdercus cingulatus</i> (Fabricius) 
shows that Methyl Parathion in most effective (LC50 = 0.437) where as Monocrotophos is 
the least effective. On the basis of LC50 value the order of toxicity in descending manner is 
Methyl Parathion>Cypermethrin>Malathion>Monocrotophos. 
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INTRODUCTION  
Cotton is the major cultivated host of red 

cotton bug, Dysdercus cingulatus (Fabricius) 
and its both stages (the nymphs and adults) 
feed on developing and mature seeds, by 
penetration of developing cotton balls, 
occasional transmission of fungi which 
develop on the immature lint and seed, 
rendering the latter in viable and staining the 
lint to the typical yellow colour of stained 
cotton. Feeding as such on immature as well 
as ripe cotton seriously affects the crop mass, 
oil content there by reducing its total 
economic value. A country like India 
predominantly based on agriculture can ill 
afford the threat to crops by insects. As we 
know that India ranks fourth among cotton 
producing countries in the world, but the 
productivity is far less as compared to other 
cotton growing countries in the world. One 
of the major reasons for the low yields in the 
magnitude of insect pests which attack and 
destroy the cotton crops from sowing till 
harvesting. To control infestation of this 
cotton pest, many insecticides have been 
recommended but their indeterminate use has 

caused considerable decline in its efficacy 
and also posed the problem of insecticide 
resistance there by, helping in resurgence of 
the pests23. For the management of cotton 
pests as it has been reported earlier are 
superior as compared to their components.4,8 

In order to improve the cotton 
production, work on effects of certain 
insecticides as compared above, have been 
carried out, which shows that above 
insecticides have some interesting effects on 
the Dysdercus cingulatus (Fab.) adults. 

MATERIAL AND METHODS 
Breeding and maintance of stock 

culture of Dysdercus cingulatus (Fabricius) 
Adults and nymphs of Dysdercus 

cingulatus (Fabricius) were collected from 
agricultural farm of Aligarh Muslim 
University, Aligarh (India). The 
identification was done by taxonomist of 
department of zoology, Aligarh Muslim 
University. The culture of above pests was 
maintained in the in sectary under the 
controlled conditions at 31+20 C temperature 
and 70-80 relative humidity. They were 
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maintained in the glass rearing jars 
measuring approximately 20x15 cm; 
containing a layer of 4 cm thick previously 
sterilized moist and coarse sand. All the 
stages were fed on fresh healthy soacked 
cotton seeds with the condition to avoid over 
crowding. 
Preparation of insecticides 

Sample of Cypermethrin 25% EC- Trofy 
25 EC Searic India Ltd., Bombay), 
Malathion 50% EC Jaithion (Jai Shree 
Rasyan Udyog Ltd. Delhi), Methyl 
Parathion- Metacid 50 EC (Bayer India Ltd. 
Udaipur) and Monocrotophos were obtained 
from the manufactures. The stock solution 
prepared using double distilled water from 
which required concentrations were obtained 
by adding double distilled water. 
Relative toxicity of insecticides against 
test insects 

From the stock solution as mentioned 
above further dilutions, viz; 0.005%, 0.01%, 
0.025%, 0.05%,0.1%, 0.25%, 0.5% and 1.0% 
were prepared by serial dilutions. Inview of 
the specificity of insecticidal action, the 
insecticides were treated against 5th instar of 
Dysdercus cingulatus (Fabricius). The cotton 
seeds were soaked in these different 
concentration of insecticides separately and 
experimental insects were allowed to feed on 
these seeds treated with chemical. After the 
treatment with the chemicals in insects were 
removed carefully with the help of brush. All 
experiments in the present investigation were 
replicated with 50 insect in each replicate 
thrice and assessed for calculating mortality 
rate after a lapse 24 hours following 
application. 

Statistical analysis 
The following statistical procedures were 

used during the course of present 
investigation: 

Arithmetic mean (AM) and Standard 
deviation (SD)10 

The Arithmetic Mean and Standard 
Deviation were calculated for each 
concentration of all the chemicals as well as 
experimental pest used. 

f
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Where ‘x’ number of insect and ‘f’ is 
corresponding frequency and f is sum of all 
frequencies. 
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Where ‘x’ percent mortality and ‘N’ is 
number of observations. 

Chi-square (x2) Analysis10 

χ2 for homogeneity / heterogeneity was 
applied to verify the significant difference 
b/w samples. 
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Where (f0) are the observed and expected 
frequencies respectively. 

Coefficient of correlation (r)10 
Coefficient of correlation was used and 

calculated as 
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Where ‘x’ is concentration applied and 
‘y’ is the percent mortality noted after the 
respective treatment. 
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Linear regression equation : 
The coefficient of linear regression, 

(slope) of Y on x is calculated as follows – 

yofvaluetheinChange
xofvaluetheinChange

x
y



  

Y intercept is calculated as, 
y = a + bx 
Lethal concentrations 
LC50 values were calculated from the 

transformed mortality concentration graph. 
Relative ratio (RR) Toxicity ratio (TR) 

Relative ratio of insecticides for the LC50 
values was calculated by taking LC50 as unit 
and dividing it by the respective LC50 of the 
same vertical column. 

RESULTS AND DISCUSSION 
In the present study toxicity of the 

insecticides was evaluated against Dysdercus 
cingulatus (Fabricius) a major pest of cotton 
crop so as to suggest safe method for their 
control. These selected adult stages of the 
pest were reared and subjected to the toxicity 
of Methyl Parathion, Malathion, 
Cypermethrin and Monocrotophos. The 
concentrations chosen were 0.005%, 0.01%, 
0.025%, 0.05%, 0.1%, 0.25%, 0.5% and 
1.0%. 
Relative toxicity of insecticides 

Dysdercus cingulatus (Fabricius) 
The observations made on comparative 

response of Dysdercus cingulatus (Fabricius) 
adult when allowed to feed on cotton seeds 
dipped in 1.0% concentration of 
Monocrotophos indicate their 100% 
mortality whereas the mortality observed  
by using 0.005% of Cypermethrin is  
4%. (Table 1). 

The calculation of chi-square (x2) values 
show that the Cypermethrin (17.87) is 
significant at 1% level. Malathion (0.86) is 
significant at 5% level, However the value 
with Methyl Parathion, 42.60 is non-
significant and Monocrotophos (24.50) at 
0.01% level. Table 2 From the obtained it 
also observed that statistical results that the 
highest slope (ß) was noted for 
Monocrotophos (114.516) and lowest for 
Cypermethrin (82.870)(Table 2). 

Lethal Concentrations 
LC50 values were obtained from Tm 

graphs and treated highest for Cypermethrin, 
Malathion and Monocrotophos while (0.475) 
was the least for Methyl Parathion Table 2 

Co-efficient of Correlation 
It is observed that the positive correlation 

(r=0.9641) was noted for monocrotophos and 
the least value (r=0.7494) was obtained for 
cypermethrin in case of Dysdercus cingulatus 
(Fab.). (Table 2) 

Relative ratio 
Methyl Parathion was found to be highly 

toxic followed by Cypermethrin Malathion 
and Monocrotophos against Dysdercus 
cingulatus (Fab.) when compared with the 
calculated form the LC50 values. The order of 
toxicity in descending order is Methyl 
Parathion (1.1144) > Cypermethrin (1.0252) 
> Malathion (1.0252) > Monocrotophos 
(1.0252) (Table 2). 

Cotton is the most important fibre crop 
used for the welfare of man. As per the 
records the practice of growing this crop 
grown in India in the Indus Valley 5000 
years old and India has the largest acreage 
from Cotton i.e. 7784,000 hectares (1972), 
but in total production it is much less 
compared to USA and USSR which accounts 
for about one fourth acreage of Indian crops.  
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Table 1 : Study on relative toxicity of certain insecticides on Dysdercus cingulatus 
(Fabricius) adults 

 
Table 2 : Statistical analysis of results showing LC50 and other parameter following 

treatment with certain insecticides on Dysdercus cingulatus (Fabricius) adults 

It is also a reality that the hectare yield of 
this crop in the world because cotton being a 
Kharif crop has dependence upon climatic 
condition especially on the normal rainfall. 
The red cotton bug, Dysdercus cingulatus 
(Fabricius) and two of its stages nymphs and 
adults are the major pest of cotton on which 
they feed. Similar observations were made 
by Gupta et al. (1997) who recorded the 
effect of RD -9 repelling on growth and 
development of D. koenigii (Fabricius). RD – 
9 repelin at higher concentration prolonged 
the nymphal period of red cotton bug. 

In the present study, where the toxicity 
of insecticides used for the control of pest 
has been evaluated against, Dysdercus 
cingulatus (Fabricius) which suggests it as a 
safe method of insect pest control. It was 
found that after the application of four 
insecticides viz. Cypermethrin, Malathion, 
Methyl parathion and Monocrotophos which 
adversely affected the survival rate and an 

average mortality which was progressive 
with the increase in concentration of the 
insecticides. 
     It was further observed that the 
Cypermethrin, Malathion, Methyl Parathion 
and Monocrotophos showed adverse lethal 
effects against, Dysdercus cingulatus 
(Fabricius), where one percent concentration 
of monocrotophos resulted 100% mortality 
of Dysdercus cingulatus (Fabricius) Table 1. 
Monocrotophos is an organophosphate which 
is used as insecticide as well as acaricide 
which works quite effectively both 
systematically as well as topically. It is used 
to control a variety of sucking, chewing and 
spider mites on cotton and sugarcane. In 
2002, Jamal and Qamar also reported similar 
adverse effect of change in fecundity, 
longevity and loss of weight of Dysdercus 
cingulatus (Fabricius) (Hemiptera : 
Pyrrhocoridae) following typical application 
of monocrotophos. 
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The data obtained in the present study 
shows that Methyl parathion is the most toxic 
against Dysdercus cingulatus (R.R. = 1.1144) 
in comparison to other three insecticides 
namely Cypermethrin (R.R. = 1.0252), 
Malathion (R.R. = 1.0252) and 
Monocrotophos  (R.R. = 1.0252),  this is in 
accordance with the findings of Parmar and 
Ketkar (1993) where they have reported the 
toxicity of RD – 9 repelin on growth and 
development of red cotton bug. 

Further Anandhi and Pillai (2006) also 
carried out research on the bioefficacy of 5 
insecticides (Acephate, limidacloprid, 
profenophos, monocrotophos and 
chlorphyriphos) and plant products (Neem 
oil and Neem seed kernel) against rice black 
bug, Scotinophara coaractata (Fabricius) for 
the control of these insects and found that the 
treatment of acephate 75SP (0.05%) proved 
most effective followed by monocrotophos 
36SL (0.036%), Limidacloprid 200SL 
(0.05%) , chlorphyriphos 20EC (0.03% ), 
Profenophos 50(0.05%). It was found that 
the maximum yield of rice crop was obtained 
when the infested crop was treated with 
acephate 75SP followed by monocrotophos 
36SL, chloropyriphos 20EC, Profenophos 50 
EC, Limidacloprid 200 SL, Neemoil 3% and 
Neem seed kernel extract 5% respectively. 

CONCLUSION 
In the present investigation as shown in 

the table in that Methyl Parathion proved to 
be the toxic against Dysdercus cingulatus 
(Fabricius) (LC50 = 0.437) respectively in 
comparison to other three insecticides 
namely Cypermethrin, Malathion and 
Monocrotophos. Singh et al, (2005) observed 
the relative toxicity of four 
organophosphorous and also assessed the 
probit analysis on the basis of LC50 values, 
and concluded that the order of toxicity was 
Cypermethrin > Fenvalersle > Deltame thrin 
> Phosphamidon > chlorpyriphos > 
Monocrotophos > Endosulfan. 
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