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Abstract- Pesticide use is effective for the protection of 

plants from pest, but the extensive use of pesticide over the past 

four decades has resulted in the disturbance of natural biological 

system. Some pesticides used in agriculture can be harmful to 

nitrogen fixing bacteria. The objective of the present study was to 

study the effect of pesticides on nitrogen fixing bacteria. The 

study was actually carried out for observing the effect of 

pesticides Hilcyperil and Nuvan on desired nitrogen fixing 

bacteria, Rhizobium spp. and Azotobacter spp. which are very 

essential for the growth of plant as well as for more yields. Nuvan 

pesticide greatly inhibited the growth of both the nitrogen fixing 

bacteria as compared to that of Hilcyperil. It is concluded from 

this study that the pesticides have differential effect on the 

growth of nitrogen fixing bacteria, and their action vary at 

different sites. Indication has been observed that the pesticides 

which are under field condition possibly due to its high toxic 

nature reduced the population of these bacteria under field 

condition. 
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I. INTRODUCTION 

Pesticides are widely used against a range of pests 

infesting agricultural crops. Globally, about 3X109kg of 

pesticides is applied annually with a purchase price of nearly 

$40 billion each year [1]. The amount of applied pesticides 

reaching the target organism is about 0.1% while the 

remaining bulk contaminates the soil environment [2]. With 

the growing use of pesticides in contemporary agriculture, the 

issue of the impact of these chemicals on the composition of 

soil microorganisms and the processes they direct has received 

more attention [3] [4]. The applied pesticides may harm the 

indigenous microorganisms, disturb soil ecosystem, and thus, 

may affect human health by entering in the food chain. 

Soil contains many types of microorganisms such as 

bacteria, actinomycetes, fungi, and algae, which are important 

because they affect the physical, chemical, and biological 

properties of soil. Amongst the soil bacteria Rhizobium and 

Azotobacter have a beneficial effect on the growth of plants. It 

can live either in the soil or within the root nodules of host 

legumes [5]. For terrestrial plants, the phyllosphere represents 

the interface between the above-ground parts of plants and the 

air. In the last few decades, numerous soil microorganisms 

have been found to have a positive effect on plant 

development. Besides the well-known symbiotic nitrogen 

fixing bacteria (Rhizobium), free nitrogen fixers (Azotobacter) 

can also stimulate plant growth or reduce the damage caused 

by soil-borne plant pathogens [6] and has been used as a 

potential nitrogenous fertilizer to increase crop yield [7] [8]. 

Besides this, pesticides are used to control specific fungi, 

herbs, insects and other pests in crops [9]. 

Pesticide use is effective for the protection of plants from 

pest [10], but the extensive use of pesticide over the past four 

decades has resulted in the disturbance of natural biological 

system [11]. Pesticides in soil undergo a variety of 

degradative, transport, and adsorption/desorption processes 

depending on the chemical nature of the pesticide [12] and soil 

properties [13]. Pesticides interact with soil organisms and 

their metabolic activities [14] and may alter the physiological 

and biochemical behavior of soil microbes. 

Biological nitrogen fixation (BNF) is an efficient and 

natural source of nitrogen, and the total BNF has been 

estimated twice (175 million tones) as compared to the total 

nitrogen fixation by nonbiological processes. Rhizobial 

symbioses with over 100 agriculturally important legumes 

contribute nearly half the annual quantity of BNF entering soil 

ecosystem [15]. Pesticide may influence the nodulation and 

BNF in legumes either by affecting virulence of attacking 

nodular bacteria, the root fibers of the plants in which the 

infection occurs or both. 

Some pesticides used in agriculture can be harmful to 

nitrogen fixing bacteria, not only to inhibit the nitrogen 

fixation process in bacteria but also to reduce the bacterium's 

respiration rate and hence preclude its positive effects [16] 

[17]. Nitrogenase is the enzyme used by organisms to fix 

atmospheric nitrogen gas (N2). Application of pesticides 

affects the efficiency and activity of nitrogenase enzyme. In 

the previous study a decrease in total nitrogenase activity 

(measured from pots sown with Pisum sativum plants) with 

the application of herbicides was reported [18]. There is clear 

evidence that non-target soil bacteria are influenced by 

pesticides but the impacts are wide ranging-some are 

stimulatory, others highly inhibitory. Effects may be direct or 

indirect and are dependent upon several interacting factors that 

relate to the mode of application and the soil environment. A 

number of factors, for example, chemical nature of pesticides, 

concentration used, microbial community structure, type of 

soil, and soil conditions can contribute to divergent research 

findings [19]. Thus previous studies attributed such 

differences to the dual behavior of pesticides, both harmful 

and beneficial for soil microorganisms. The objective of the 

present study was to study the effect of pesticides on nitrogen 

fixing bacteria. 

 

II. MATERIALS AND METHODS 

Collection of Sample: The Root nodule and Phyllosphere soil 

sample of the four plants were collected from Dr. Panjabrao 

Deshmukh College of Agriculture, Nagpur. The samples were 

collected from following plants such as Maize (Zea mays), 

Cotton (Gossypium hirsutum), Lady finger (Abelmoschus 

Esculantus) and Brinjal (Solanum melongena). 
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Pesticides Tested: The pesticides Hilcyperil and Nuvan were 

obtained from Krushi Biyane Khat, Cotton Market, and 

Nagpur.  

Isolation and Identification of N2 Fixing Bacteria:  
Rhizobium Isolation: Total of eight samples of root nodules 

from Soyabean plant and Peas plant were collected. Healthy 

root nodules were washed with tap water thrice before 

streaking on agar plate [20]. The nodules were sterilized 

externally using 95% alcohol for 1-4 minute, followed by 

washing with calcium hypochlorite solution (10g/150ml 

distilled water) and crushing in a drop of sterile water. A 

loopful ground material was transferred to 5 ml of sterile 

water, of which 0.1 ml sample was spread on to the surface of 

Yeast Extract Mannitol Agar (YEMA). Plates were then 

incubated at 280C for 48 hours. Well isolated typical single 

colonies were restreaked on freshly prepared YEMA plates in 

order to obtain pure cultures.  

Azotobacter Isolation: Total eight phyllosphere soil samples 

were collected. Each soil sample (1 gm) was mixed with 

sterile distilled water (9 ml) in a test tube. One ml was taken 

and inoculated on Ashby’s Glucose agar plate. The plates 

were incubated at 280C for 48 hours. After incubation the 

isolated colonies were subculture on nutrient agar slants. The 

organisms were further identified on the basis of 

morphological, cultural and biochemical characteristics [21] 

and results were compared with Bergeys’s manual of 

determinative bacteriology, 9th edition. 

 

Effect of Pesticides by Agar Well Diffusion Method: 
Nutrient agar plate was taken, on which a lawn of the bacteria 

was prepared with the help of sterile cotton bud. Two wells 

having 6 mm diameter were prepared with the help of sterile 

cork borer in which 10 μl of each pesticide were added in two 

different wells. The plates were incubated at 370C for 24 hrs. 

After incubation the zone of inhibition was observed around 

each well of pesticide [22].  

 

III. RESULTS AND DISCUSSION 

A total of two samples of root nodules of soyabeans and 

peas plants were collected. Out of which all the samples given 

the presence of Rhizobium spp. On the other hand, eight 

samples from phylloshere given eight Azotobacter spp.  The 

influence of pesticides was carried out by agar well diffusion 

method.  

Table 1: Effect of Pesticides on Nitrogen Fixing Bacteria 

Sample                        Pesticide  

 Hilcyperil Nuvan 

Root Nodules   

Soyabeans 18mm 22mm 

Peas 14mm 10mm 

Phyllosphere   

Maize 20mm 24mm 

Cotton 16mm 26mm 

Lady Finger 19mm 24mm 

Brinjal 20mm 26mm 

 

It was found that all the nitrogen fixing bacteria were 

inhibited by the pesticides tested. Out of the two pesticides 

Nuvan highly inhibited the isolated bacteria than Hicyperil. 

From the phyllosphere soil of four plant, it was found that 

Brinjal phyllosphere Bacteria has been greatly inhibited by 

Hilcyperil (20 mm), and Nuvan (24 mm) followed by maize 

phyllosphere soil organism got inhibited by Hilcyperil (20 

mm) and Nuvan (24 mm). Cotton phyllosphere bacteria were 

inhibited by Hilcyperil (16mm) and Nuvan (26 mm). lady 

finger phyllosphere soil Bacteria were inhibited by Hilcyperil 

(19 mm) and Nuvan (24 mm) (Table 1). 

On the other hand, root nodules investigation for the 

presence of Rhizobium spp. showed that soybean root nodule 

bacteria were inhibited by Hilcyperil (20 mm) and Nuvan (22 

mm)  followed by Peas root nodule bacteria Hilcyperil (14 

mm) and Nuvan (10 mm) (Fig. 1). The result of present 

project showed that Azotobacter spp. was isolated from 

phyllosphere soil the result were similar with the previous 

findings in which the Azotobacter spp. was inhibited by two  

different  pesticide used in the study [23]. Thus pesticide had a 

negative effect on the growth of nitrogen fixing bacteria from 

phyllosphere soil. It was reported that there was variable effect 

of pesticide on growth of nitrogen fixing bacteria from the 

root nodule of soyabean and pea plant rhizobium [24]. Both 

the organisms Rhizobium and Azotobacter were tested against 

pesticide and it was found that pesticides inhibited the growth 

of both the nitrogen fixing organisms. 

The results of the present study revealed that pesticides 

had negative effect on nitrogen fixing bacteria. It was reported 

in some studies that above cited effect of cypermethrin and 

monocrotophos on bacteria was observed while fenvalerate 

had very low effect on soil microbes [25]. The present results 

contrast with some previous work in which cypermrehtirn had 

no adverse effect on soil microbes [26]. In case of endosulfan, 

significant reduction in soil microbes occurred at high 

concentration (1000 ppm) and this is supported in some 

studies [27] [28] which confirmed the same result for 

endosulfan. However,  carbofuran significantly stimulated the 

populations of bacteria as well as N2 fixing bacteria in the 

agricultural soil while other tested insecticides reduced 

proportions of Micrococcus and Rhizopus in the soil [29] [30]. 

 

 
Fig. 1: Effect of Pesticides on Nitrogen Fixing Bacteria 

 

It was reported that bacterial growth inhibition was 

due to agrochemical, and they contain similar active ingredient 

that reduced the number of nitrogen fixing bacteria [31-34]. 

Similar trend was reported in which fungicide treatment 
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decreased the number of viable N2-fixing bacteria [35]. 

Dimethoate decreased the growth of Rhizobium population 

[36]. The fixation of nitrogen was parallel to the population of 

both nitrogen fixing bacteria in soil treated with pesticides. It 

was found that organic phosphorous insecticides profenofos 

and chloropyrifos reduced the number of aerobic nitrogen 

fixers and significantly decreased nitrogen fixation [37] [38]. 

It is concluded from this study that the pesticides have 

differential effect on the growth of nitrogen fixing bacteria, 

and their action vary at different sites. Indication has been 

observed that the pesticides which are under field condition 

possibly due to its high toxic nature reduced the population of 

these bacteria under field condition. 

 

IV. CONCLUSION 

The project was actually carried out for observing the 

effect of pesticides Hilcyperil and Nuvan on desired nitrogen 

fixing bacteria, Rhizobium spp. and Azotobacter spp. which 

are very essential for the growth of plant as well as for more 

yields. Nuvan pesticide greatly inhibited the growth of both 

the nitrogen fixing bacteria as compared to that of Hilcyperil. 

Generally pesticides are used for the prevention of the crop 

from harmful organism. Therefore use of pesticides is good 

for crop but results of the present project concluded that 

pesticides are also harmful to nitrogen fixing bacteria which 

are essential for better yield of plant. 

It is concluded from this study that the pesticides have 

differential effect on the growth of nitrogen fixing bacteria, 

and their action vary at different sites. Indication has been 

observed that the pesticides which are under field condition 

possibly due to its high toxic nature reduced the population of 

these bacteria under field condition. 
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