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Abstract 
Rhizobium species are group of bacteria that fix atmospheric nitrogen symbiotically and stimulate the 

growth of plants. In the present study, root nodulating bacteria were isolated from root nodules of Cicer 

arietinum on yeast extract mannitol agar (YEMA) medium. In conical flask assays of Rhizobium, seed 

inoculation was more effective than soil inoculation. The effect of inoculation of Rhizobium on 

nodulation and growth of Cicer arietinum was also investigated using a water agar medium under 

laboratory conditions. In case of seed germination on the growth of Bengal gram (Cicer arietinum), crop 

plants, it was noted that no enhanced growth rate was obtained; hence Rhizobium may be used as 

cobioinoculant with other banificial bacteria and micronutrient. Use of micro and macro nutrient may 

improve effectiveness of Rhizobium biofertilizers for common bean production. Testing of Rhizobium 

under field conditions will further elucidate their effectiveness on grain yields of Cicer arietinum in 

Nimar area with different physical condition and nutrient. 
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Introduction 

Rhizobium is a group of bacteria that fix atmospheric nitrogen symbiotically and stimulate & 

support the growth of plants. Chahboune et al., 2011 [2] observed that native bacterial 

population, is very important to understand the characterization, and identification of 

distribution and diversity of indigenous bacteria in the rhizosphere of specific crops. Deepa et 

al., 2010 [3] noted region-specific microbial strains that were used as growth 

promoting/enhancing inoculum to achieve desired crop production and their uses replace the 

use of chemical bio fertiliser. Ahmad et al. 2009 [1] noticed that the bacterial diversity in the 

forest soil of Kashmir, India was investigated but no data is available regarding the 

rhizosphere microbiome of gram crops in Nimad area. Similarly, legume growth and yields 

have been shown to increase with inoculation with Rhizobia. Co-inoculation with P-

solubilizing bacteria and Rhizobium stimulated plant growth more than their separate 

inoculations (Morel et al., 2012; Walpola and Yoon, 2013) [15]. Hezekiah Korir et al. 2017 [11] 

confirmed the difference between the co-inoculation of rhizobia strains and PGPR compared to 

single rhizobia inoculation on the root dry weight. These results show that coinoculation of 

PGPR and Rhizobia has a synergistic effect on bean growth. Use of PGPR may improve 

effectiveness of Rhizobium biofertilizers for common bean production. Hayat et al., 2010 [10] 

were seen that the bacteria lodging around the plant roots (rhizobacteria) are more versatile in 

transforming, mobilizing, solubilizing the nutrients compared to those from bulk soils.  

Toniutti et al. 2017 [22] found that local isolates were more adjustable with high temperatures, 

extreme pH and salinity in Argentinean soils and conclude that local isolates could be 

efficiently used for as inoculation. Moyano et al. 2017 [16] shown that the cheating partners 

(bacteria) increasing experimental evidence and show mutualisms in with other life form. 

Harish kumar et al. 2011 [9] selected Five bacterial strains (TR1 to TR5) from root nodules of 

fenugreek (Trigonella foenum-graecum) for the work on plant growth promotory traits and 

biocontrol potential against Fusarium oxysporum and finally the conclude rhizobial isolates 

have properties of biocontrol agents and may be applied to promote the growth Fusarium wilt 

with fenugreek. Hussain et al., 2009 [12] observed the importance of Rhizobium increases plant 

growth by various ways such as production of plant growth hormones, vitamins, siderophores, 

by solubilisation of insoluble phosphates, induction of systemic disease resistance and 

enhancement in stress resistance.  
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This availability of this bacteria interaction reduces the need 

of nitrogenous fertilizers during the growth of leguminous 

crops, the were help in balancing various pollution and 

ecological factors. Olivera et al. 2011 [17] have seen that 

Improvement of common bean growth by co-inoculation with 

Rhizobium and plant growth-promoting bacteria and also 

ability to improve nutrient uptake efficiently. Junkang et al. 

2014 [13] observed the levels of Cd-tolerant PGPR can 

alleviate Cd toxicity to the plants, increase Cd accumulation 

in L. multiflorum Lam. by enhancing Cd availability in soils 

and plant biomass, but decrease Cd accumulation in G. 

max (L.) Merr. Enhanced plant growth, nodulation and 

nitrogen fixing parameters were observed in chickpea with 

inoculation of endophytic isolates in combination with 

MesoRhizobium (Saini et al. 2005). Chickpea (Cicer 

arietinum) is the world`s third most important food legume 

with high in protein and one of the earliest cultivated 

legumes. But still chickpea and its nodule bacteria need to be 

studied more carefully. Endophytic and rhizospheric Bacteria 

were studied and observed the play important role in plant 

yield and growth promotion, plant health, and protection 

(Hallmann and Berg, 2006; Ryan et al., 2008; Dudeja and 

Giri, 2014; Saini et al., 2015; Dudeja, 2015) [8, 20, 5 19, 4]. 

Author used of microorganisms with the ability to solubilize 

mineral and organic P (Khan et al., 2006; Fernández et al., 

2007 Shiri-Janagard et al., 2012) [14, 7, 21] or to fix nitrogen 

(Uribe et al., 2012) [23]. 

In the present study we considered rhizobacteria isolated from 

root nodules and their culture suspension applied on water 

agar growing gram plant and their response was compared 

with control group. In India, specially in Khargone district of 

Madhya Pradesh much emphasis in bio fertilization of 

legumes has been put on rhizobia inoculation, particularly for 

common bean. Importantly, in Khargone district, information 

is scanty regarding isolation of native root endogenous 

rhizobia and the role in phosphorus bioavailability, growth 

promotion and also their interaction with rhizobia in common 

bean. The present study was therefore designed to isolate and 

identify Rhizobium from common bean root nodules and 

evaluate the effect of inoculation of Rhizobia on growth and 

nodulation of common beans in a water agar media in 

laboratory. Finally, the study help to understand latest 

beneficial rhizobacteria in different agro-ecosystems have 

been presented comprehensively under both normal and stress 

micronutrient to highlight the recent trends with the aim to 

develop future insights. 

 

Materials and Methods 

Isolation and Identification of Rhizobium 

The experiment was conducted using root nodules from one 

locations (Khargone M.P.) in India to chickpea or chick 

pea (Cicer arietinum). Root nodules were obtained from 

fields in which chickpea or chick pea (Cicer arietinum) had 

recently been cultivated. Fifteen root nodulating bacteria were 

isolated from nodules of chickpea or chick pea (Cicer 

arietinum) according to the previously develop method and 

were subjected to growth and were maintained on yeast 

extract mannitol agar (YEMA). Purity of colonies was 

checked for by repeated streaking on YEM plates and by 

microscopic examination of living cells. Microscopic 

observations were performed to investigate some 

characteristics of the isolates such as shape and gram reaction. 

Catalase test was also carried out using 24 h old bacterial 

cultures whereby a single bacterial colony was placed on 

glass slide and a drop of 30% hydrogen peroxide (H2O2) 

added. Appearance of gas bubbles indicated the presence of 

catalase enzymes in the bacteria. A pure culture was grown in 

YEM. Water agar medium were used for the growth and 

support for seed germination and plant growth. Seeds were 

surface-sterilized by soaking in 3.5% NaOCl solution for 5 

minutes and then thoroughly washed with sterile, distilled 

water. Two pre-selected healthy seeds of uniform size were 

then planted per conical flask, and thinned to one plant per 

conical flask of comparable germination and height between 1 

and 2 days after planting. Plants flask were observed daily 

and twice daily (if necessary) during later growth stages to 

measured height in flask. There were no standard nutrient 

solution containing macronutrients K, Mg, Ca, and S, and 

micronutrients Mn, Zn, Cu, B, Mo, considered for study. 

Flasks were grown under normal conditions at room 

temperature. 

 

 
 

Fig 1: Rhizobium colonies observed on YEM. 
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Fig.2 Growth promotion of chickpea (Cicer arietinum) after inoculation with root nodules isolated Rhizobium. (a) Control, (b) bacteria 

suspension from root nodules (c) Bacterial suspension from YEM culture. 

 

Result and Discussion  

Our comparative research and understanding of mechanisms 

of rhizobia mediated-phyto stimulation way to find out more 

competent rhizobacterial strains which may work under 

diverse agro-ecological conditions. Isolated bacterium was 

proved as Rhizobium based on their cultural, morphological 

and biochemical characteristics. These results summarized 

that Rhizobium can be effectively used as a bioinoculant and 

micro & macro nutrient to enhance the yield of crops. We add 

the culture suspension of Rhizobium after germination the 

seed and no visible effect were seen on plant growth and may 

suggested that bacteria need proper micronutrient 

environment and pretreatment of seed with biofertilizer may 

suggest proper growth. 
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