
Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-III, Issue-II, Mar-Apr 2013 

 

 
w w w . o i i r j . o r g                      I S S N 2 2 4 9- 9 5 9 8 
 

Page 40 

Effect of Some Insecticides on Haemocytes of Japanese Beetle, Popillio 

Japonica (COLEOPTERA: SCARABAEIDAE) 
 
aDisale,  C. S., bDubal, R. S, S. D. Disale 
aDept. of Zoology, D. B. J. College, Chiplun. Dist. Ratnagiri, Maharashtra, India. 
bY. C. Institute of Science, Satara, Maharashtra, India 
 

 
 
The effect of sub-lethal concentrations of two different insecticides such as 

Monodhan 36 (Monocrotophos 36% SL, an organophosphate insecticide) and Sevin (1-
Naphthyl N-Methylcarbamate 43%) on haemocytes of Japanese beetle, Popillio japonica 
were studied after determining the LD50 values of these insecticides. The treated beetle 
populations included the members of both sexes approximately in equal proportion. After 
24 hours of treatment, the haemocytes were studied by employing standard procedures. 
The studies revealed that the cell counts were increased in all the beetles. Out of 
insecticides employed, Monodhan 36 caused highest increase in total cell count, followed 
by Sevin. Relative cell counts were also calculated and found that the cells involved in 
defense mechanisms increased significantly as compare to others. 
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INTRODUCTION 
 The beetles are the strongly built and wide spread insects belonging to largest 
group called coleoptera. They feed up on variety of organic matter and survive in varied 
climatic conditions.  

The present species Popillia japonica, commonly called Japanese beetle is 
wonderfull looking metallic beetle belonging to family scarabaeidae. It is a serious pest 
of about 200 species of plants, including one of the important vegetable, Hibiscus 
esculentus, commonly called Okra. The adult beetles are iridescent copper-colored and 
feed on tender parts of okra preferably flower buds, where as larvae are commonly called 
grubs and feed up on underground parts of host. Inspite of insecticide usage, okra 
cultivators in konkan are unable to check the pest population. As a result they lose the 
valuable crop.  

The open circulatory system in insects circulates a pale coloured fluid called 
haemolymph. It contains various types of cells, recently classified in to six different types 
such as prohaemocytes, granulocytes, plasmatocytes, spherulocytes oenocytoids and 
coagulocytes (Gupta, 1971). It is now well known that in insects, the major immunity and 
defense mechanisms are conferred by circulating haemocytes. These cells perform 
several important functions like phagocytosis, encapsulation, nodule formation, 
coagulation, formation of other tissues, intermediary metabolism, etc. 
 Recently some information has been gathered on effect of insecticides on the 
haemocyte morphology and their populations. The notable contributions include the work 
of Pilat (1935), Fisher (1936), Arvey et. al. (1950), Arnold (1952), Jones and Tauber 
(1954), Trehan and Pajni (1961), Gupta and Sutherland (1968), Disale (1997), etc. 
However, there is no such information available on the present beetle, which is serious 
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pest of different valuable crop plants.
study the effect of two mos
haemocytes in the adults of this beetle.
 
MATERIALS AND METHODS:
 The adult beetles were collected in the mo
and okra. They were acclimatized to laboratory 
food. After three days, the beetles were taken out from rearing chamber and grouped into 
11 groups, each containing 10 beetles. 
food pretreated with varying sub leth
five groups of beetles were fed up on natural food pretreated with varying sub lethal 
concentrations of Sevin. Eleventh group was used as control. The concentrations used are 
5ppm, 10ppm, 15ppm, 20ppm and 25pp
After 24 hrs. treatment, the beetles were bleed in 2% versene ringer fixative (Rosenberger 
and Jones, 1960; Disale, 1997)
using wet smear observations
Neubaeur’s haemocytometry
 
RESULTS AND DISCUSSION

The effect of five different sublethal concentration of two insecticides was 
studied, but for convenience, the observations 
in table no. 1 and 2. 

Table no. 1 shows that the THC is increased drastically in males due to both 
insecticides as compare to females
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pest of different valuable crop plants. Therefore, in present study, attempts are made to 
two most commonly used insecticides on populations of circulating 

haemocytes in the adults of this beetle. 

MATERIALS AND METHODS: 
The adult beetles were collected in the month of October from the fields of mango 

and okra. They were acclimatized to laboratory conditions by rearing on their natural 
After three days, the beetles were taken out from rearing chamber and grouped into 

groups, each containing 10 beetles. First five groups of beetles were fed up on natural 
varying sub lethal concentrations of Monodhan 36 and remaining 

five groups of beetles were fed up on natural food pretreated with varying sub lethal 
concentrations of Sevin. Eleventh group was used as control. The concentrations used are 
5ppm, 10ppm, 15ppm, 20ppm and 25ppm. 
After 24 hrs. treatment, the beetles were bleed in 2% versene ringer fixative (Rosenberger 
and Jones, 1960; Disale, 1997). The differential haemocyte counts were determined 

wet smear observations and differentially stained permanent 
haemocytometry (Disale, 1997). 

AND DISCUSSION 
The effect of five different sublethal concentration of two insecticides was 

studied, but for convenience, the observations for 20 ppm concentration are represented 

Table no. 1 shows that the THC is increased drastically in males due to both 
as compare to females. However, relatively the increase in total cell count 

9598, Volume-III, Issue-II, Mar-Apr 2013 

Page 41 

Therefore, in present study, attempts are made to 
insecticides on populations of circulating 
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conditions by rearing on their natural 

After three days, the beetles were taken out from rearing chamber and grouped into 
beetles were fed up on natural 

al concentrations of Monodhan 36 and remaining 
five groups of beetles were fed up on natural food pretreated with varying sub lethal 
concentrations of Sevin. Eleventh group was used as control. The concentrations used are 

After 24 hrs. treatment, the beetles were bleed in 2% versene ringer fixative (Rosenberger 
The differential haemocyte counts were determined by 

permanent preparations and 

The effect of five different sublethal concentration of two insecticides was 
20 ppm concentration are represented 

 
Table no. 1 shows that the THC is increased drastically in males due to both 

the increase in total cell count is 
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more due to Monodhan 36 as compare to Sevin. Similar kind of observations were also 
reported by Arvy, et,al, (1950) in C. decimlineata and Gupta and Sutherland (1968) in P. 
Americana. However, regarding the cause of increase in cell number, Pilat (1935), Fisher 
(1936), Trehan and Pajni (1961) expressed different views. They reported that the main 
cause behind increase in number is release of adhered haemocytes in general circulation 
and is in response to insecticide, as these cells are directly involved in defense 
mechanisms (Gupta, 1979). 

Table no. 2 shows that the DHC is also changed in treated beetles and the change 
is somewhat in similar proportion for both insecticides. Out of six different types of cells, 
prohaemocytes, granulocytes and plasmatocytes were found to be increased in both sexes 
of beetle, whereas, spherulocytes, oenocytes and coagulocytes were reduced due to effect 
of sublethal concentrations of present insecticides. 

Such changes in haemogram may be attributed to the release of adhered 
haemocytes in to the general circulation due to the effect of insecticides.  
 
CONCLUSIONS: 

• THC is increased drastically in males due to both insecticides. However, 
relatively it is more due to Monodhan 36 as compare to Sevin. 

• DHC is also altered in treated beetles and the change is somewhat in similar 
proportion for both insecticides. 

• This increase in THCs and changes in DHCs are attributed to the release of 
adhered haemocytes in to the general circulation due to the effect of insecticides.  
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