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INTRODUCTION
India is an agricultural country and most of the
Indian economy relies on agriculture.
Nonsymbiotic nitrogen fixing microorganisms play
an important role in converting atmospheric
nitrogen in to ammonia which increases soil fertility
and plant productivity. Some nonsymbiotic nitrogen
fixing bacteria are used as a biofertilizer.
Azotobacter chroococcum is one of them which
conditioned the soil and stimulate plant growth.
In modern agriculture, pesticides are frequently
applied to the crop fields to increase the crop
production. It is useful to get rid of pests and
insects, which affects crop plants by destroying
them. However, these chemicals are used with
the ultimate goal of maximizing productivity and
*Author for correspondence

economic returns, while side effects on soil
organisms are often neglected, it affect diversity
and growth of beneficial microorganisms in soil.1,2

Therefore, a through investigation is necessary
to draw a definite conclusion on the effect of
pesticides on growth of soil microorganisms. The
aim of the study was to investigate the In-Vitro
effect of two pesticides, viz. DDT (dichloro-
diphenyl – trichloro ethane) and dimethoate (O-
O, Dimethyl S-methylcarbamoylmethyl) on the
growth and survival of  A. chroococcum at
different concentrations of six test isolates.

MATERIAL    AND  METHODS
Different test strains of A. chroococcum were
isolated from the rhizosphere of different wheat
crop fields and two pesticides DDT and Dimethoate
were taken. For present study, six strains of A.
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ABSTRACT
Pesticides are applied to the crop fields to get rid of pests and insects, which affects crop plants by
destroying them. However, these chemicals sometimes affect the growth and survival of beneficial
microorganisms in soil. An In-Vitro experiment was conducted with two pesticides viz. DDT (Dichloro-
diphenyl-trichloro ethane) and dimethoate at rates of 0.5 to 5.0 % respectively, to investigate their
effects on growth and survival of non-symbiotic nitrogen fixing bacteria (Azotobacter chroococcum).
Application of pesticides; stimulated the population of non-symbiotic Nitrogen fixing bacteria.
Between the both pesticides, Dimethoate was more stimulative than DDT, which decreased population
of A. chroococcum.
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chroococcum  were recovered from the
rhizosphere of wheat crops in various agricultural
fields. Soil samples were obtained from 0-15 cm
depth at each soil sample site. After collection,
soil samples were brought to the laboratory in
presterilized plastic bags.  Bacteria were isolated
by soil diluting plating method.3 Isolates were
further purified by single cell culture method.
Bacteria were confirmed by some morphological,
biochemical and physiological tests. Ashby’s solid
medium and innoculum has been used for these
tests. To observe the In-Vitro effect of pesticides
on growth of A. chroococcum, an incubation
study has been made under laboratory condition
to investigate the effect of two pesticides viz.
DDT and dimethoate at rates of 0.5 to 5 %
respectively. Three replicates were used for each
treatment.
After inoculation and incubation period, 1 ml of
suspension was withdrawn from flask aseptically.
Each solidified medium plate was inoculated by
that suspension containing increasing
concentration of respective pesticides and
incubated. Colony counting was done with the
help of colony counter after 72 hrs.

RESULTS    AND   DISCUSSION
In the present investigation, results on In-Vitro
effect  of some pesticides viz.  DDT and
dimethoate showed that A. chroococcum was
highly susceptible to the pesticides treatment. In
all six strains of A. chroococcum, the colony
count decreased with gradual increase in
pesticide’s concentration.

The Minimum Inhibitory Concentration (MIC)
on DDT against AC-5 and AC-6 was found to
be 3.5 %, while it was 4.0 %, for AC-1 and 4.5
%, in case of AC-2 and AC-4, and AC-3 was
found to be on 5.0 %. Table 1.
The MIC of Dimethoate was found to be 3.5 %,
for strain AC-5 and AC- 6. The growth of AC-1
and AC-4 was completely inhibited at 4.0 %, while
in case of strain AC-2 and AC-3 it was 4.5 %.
Table 2.
In all test strains of A. chroococcum viable
counts were decreasing with the  gradual
increase in the concentration of DDT and
dimethoate.  The minimum inhibitory
concentration of DDT was 3.5 to 5.0 % on
different test strains and MIC of Dimethoate was
3.5 to 4.5 %, therefore Dimethoate was more
stimulative than DDT   (Fig. 1). Both the
pesticides are harmful for the population and
survival of beneficial bacteria (A. chroococcum)
by inhibiting the growth.
Growth of soil microorganisms depends up on
the maintenance, of proper soil environment.
Thus, the application of any toxic substance
against one form of life may also prove injurious
to the other. They may inhibit the growth or may
eradicate these favorable microorganisms from
the soil.4 According to some investigaton
application of organic matter and certain
pesticides, affect heterotrophic nitrogen fixing
microbes.5 Few pesticides in recommended
doses stimulate the growth of nitrogen fixing
microorganisms in the soil.4 Pesticides can
changes the population of beneficial

 Colony of A. chroococcum at different concentration of DDT (in %)

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

AC-1 278 275 196 152 152 132 96 42 - - -

AC-2 220 210 184 140 146 108 84 56 38 - -

AC-3 300 298 213 187 160 140 107 88 52 36 -

AC-4 250 243 202 178 158 136 86 54 32 - -

AC-5 215 215 160 95 90 72 32 - - - -

AC-6 224 225 165 105 102 90 48 - - - -

AC = A. chroococcum

Table 1 : Showing In-vitro effect of DDT on the growth and survival of A. chroococcum
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Colony of A. chroococcum at different Conc. (%) of dimethoate
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

AC-1 298 296 252 202 167 113 86 46 - - -
AC-2 290 282 260 208 170 116 90 56 30 - -
AC-3 286 282 270 201 150 109 87 52 34 - -
AC-4 294 284 262 207 156 110 82 39 - - -
AC-5 285 268 206 166 96 58 35 - - - -
AC-6 282 252 199 158 97 82 40 - - - -
AC = A. chroococcum

Table 2: Showing In-vitro effect of dimethoate on the growth and survival of A.chroococcum

Fig. 1 : Effect of DDT and dimethoate on growth of A. chroococcum

Strain of A. chroococcum

microorganisms.2 The pesticides malathion, an
organophosphorous chemical decreased the
bacterial population.6 It has been shown that
nitrifying bacteria are suppressed by soil
fumigants such as ethylene dibromide, telone.1

Some reports are also available on the stimulating
effect of pesticides on microbial population in
In-Vitro and in the rhizosphere in soil.7,8  An
incubation study has been made under laboratory

condition to investigate the effect of four
insecticides on the change of population of
bacteria.9-11

CONCLUSION
In current agronomic operations, pesticides are
applied sometimes excessively or indiscriminately
to crops and soil to combat insect problems and
consequently to increase productivity of agro
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ecosystem but high concentration of pesticides
affect on population of beneficial microorganism.
An In Vitro study shows that high concentrations
of DDT and Dimethoate may lead to a
considerable loss of A. chroococcum population.
Dimethoate is more stimulative than DDT.
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In an underdeveloped
country, don't drink the water; in
a developed country, don't
breathe the air.
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