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Abstract: In terrestrial ecosystem, the nitrogen requirement is fulfilled by biological nitrogen fixation. The fixation of nitrogen on earth is done 
by diazotrophs. Agriculture practices like application of fertilizers influence the population of microbes in plant rhizosphere and in turn has 
impact on soil fertility.  It is crucial to understand the effects of different fertilizers on diazotrophic diversity of the rhizosphere. Denaturing 
gradient gel electrophoresis (DGGE) was carried out to understand the bacterial community structure and real-time PCR was performed for 
nif nifH expression. Manure increased diazotrophic diversity and H expression in wheat rhizosphere, while urea fertilizer treatment decreased 
diazotrophic diversity and H expression. Compost manure in the rhizosphere could increase the availability of soil nutrients and might have nif
positive impacts on soil fertility and crop productivity. The diversity of the H gene represents to be a suitable marker for predicting the nif
capability of diazotrophs to fulfill the nitrogen demand of the ecosystem. 
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Microbes have important role in maintaining soil health 

and functions of ecosystem. The rhizosphere is the zone in 

soil around the roots of plants which is rich in organic material 

and supplies nutrients like carbon, nitrogen, and energy 

needed for the growth of soil microbes. It is rich and diverse in 

composition of microbial population, resulting in uniqueness in 

soil nutrients and microbes present in the non-rhizosphere 

(Cordero et al 2020). A strong interaction between soil, plant 

roots, and microbes is present in rhizosphere (Kehinde et al 

2019). These microbes are important for growth of plants and 

flow of energy in terrestrial ecosystem (Jacoby et al 2017). 

Nitrogen is an important nutrient after water and carbon that 

restricts the productivity of the plants (Rutting et al 2018). To 

increase crop production, nitrogen is applied in the form of 

chemical fertilizers which has negative impacts on the 

environment. This affects the quality of soil and water, 

contributes to the emission of greenhouse gases and employs 

consumption of non-renewable fossil fuels (Lin et al 2019). 

Therefore, Biological Nitrogen Fixation (BNF) remains a viable 

alternative for inorganic nitrogen fertilizers. The majority of 

BNF is accomplished by bacteria known as diazotrophs. Both 

symbiotic and free-living diazotrophs are the princip  le

contributors of total nitrogen in an ecosystem (Pereira et al 

2011). The chemical fertilizers have major impact on richness 

and diversity of soil microbes (Lin et al 2019). But, there is a 

lack of knowledge about the level of shifts in the diazotroph 

population with different types of fertilizers. For sustainable 

agriculture, it is important to understand the roles that wheat 

plants and fertilizers play in shaping diazotrophic communities 

in wheat rhizosphere. This help us to advance soil fertility and 

crop productivity by using different fertilizer strateg .ies

MATERIAL AND METHODS

The soil samples were collected from Agriculture 

Research Institute, Jaipur (latitude: 24.5802 and longitude: 

76.15135) from sandy-loam soil. The experimental design 

consisted of three sets, soil with no treatment (C), with 

compost manure (M), and 80 kg/h urea (U) contains 46% 

nitrogen according to the Indian Council of Agricultural 

Research (ICAR). The experiment was run in pots. Different 

sub pots were taken for each treatment. Each treatment was 

run in replicates. Internal surface area of each pot was 10, 10  

and 8 cm in size. Experiment was started in November 201  5

and ended in April 201 . Wheat variety Raj MR1 was used for 6

cultivation and 20 seeds were sown in each pot. Pots were 

kept outside in the open natural environment and irrigated at 

regular interval (weekly basis). Soil samples were collected 

at stem elongation (after 60 days of seed sowing), grain filling 

stage (after 90 days of seed sowing), and harvesting stage 

(after 120 days of seed sowing) of the plant.  During 

sampling, the whole plant with the roots took out from pots. 

For rhizosphere soil sample, the soil was removed from the 

surface of the roots. Sampling was done in replicates and 

stored at -20⁰C for molecular analysis and 4 C for physico-o

chemical parameters.  

Soil physico-chemical properties: J. Forster's method was 

used for pH estimation Alef 1995. The soil moisture level was 

calculated by comparing the fresh and dry weight of soil 
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