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Abstract: Eighteen Root nodule bacterial isolates were 

collected from the chickpea, grown in different areas of 

middle Gujarat, viz Anand, Dahod, Thasara, Arnej, and 

Dhanduka.  Phenotypic and molecular characteristics of 

these chickpea Root nodule bacteria (RNB) isolates were 

studied with eight other reference strains of Rhizobium and 

one strain of Agrobacterium. The RNB isolates showed 

diverse whole cell protein profile, which grouped them 

according to their geographical origin. All the RNB isolates 

and standard strains were clustered into three  

major clusters.  Eight RNB isolates were clustered in first 

group along with six other standard strains at 57 % 

similarity. Second group comprised remaining all RNB 

strains from Anand, Dahod, Dhanduka and Thasara at 69 % 

similarity. Three standard strains of Rhizobium along with 

one Agrobacterium strain grouped into third cluster. 
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Introduction: 

Chickpea (Cicer arietinum L.), belonging to the 

family Leguminosae, sub family Papiliondiae, tribe 

cicerae, is an important self-pollinated grain legume. 

As a legume Chickpea plays important role in 

upgradation of soil fertility, through the process of 

Biological Nitrogen Fixation (BNF). Symbiotic 

nitrogen fixation occurs through the interaction  

between the root nodule bacteria (Rhizobium) and the 

legume plants. Individual species of Rhizobia have a 

distinct host range and have a nodulation on specific 

legume plant. This specificity of host range is 

governed by both, macrosymbiont (host plant) and 

microsymbiont (Rhizobium), since, chickpea is 

nodulated by the Mesorhizobium ciceri spp. [3] and 

shows wide degree of variability in root nodule and 

nitrogen fixation. Besides Rhizobium strains and host 

plant, environmental conditions such as soil moisture, 
soil acidity, Fe-EDTA, combined nitrogen (C : N 

ratio and nitrate), light and temperature etc also affect 

nitrogen fixation process. The legume Rhizobium 

Symbiosis is affected by salinity, as it affects the 

growth of Rhizobium, nutrient uptake of plant and 

nodule formation mechanism, resulted in reduction of 

yield and productivity of chickpea. Diverse bacterial 

population is observed in root nodules, such as 

Pseudomonas, Rhodopseudomonas, Agromyces, 

Bacillus, Microbacterium, Phyllobacterium etc. [13]. 

These bacteria (mainly Bacillus and Pseudomonas) 

promote the nodulation by native Rhizobia and co-

inoculation of such bacteria with effective Rhizobium 

strain of chickpea increase the nodulation and 

nitrogen fixation significantly [5]. These helping 

bacteria may also promote plant growth by 

solubilization of minerals such as phosphorus and 

production of siderophores, which solublize and 
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sequester iron or production of plant growth 

regulators / hormones [7]. 

Chickpea variety GG-2 is mainly grown in 

Bhal, Ghed, Dhaod and Panchmahals areas of 

Gujarat, where the soils are poor in drainage and 

saline, sodic or saline- sodic in nature and alkaline in 

reaction. Therefore to increase yield and production 

of chickpea in such areas is a great challenge, which 

can be attained only through improved efficiency of 

biological nitrogen fixation. Rhizobium strain isolated 

from these areas will be very effective for evaluating 

as a chickpea inoculant in saline areas of middle 

Gujarat, because the inoculated Rhizobium should 

survive and persist in critical number for a long time 

in the rhizosphere of the chickpea to out-compete the 

native microflora. The chickpea RNB (Root Nodule 

Bacteria) isolates were isolated from different 

locations of middle Gujarat and characterized them 

phenotypically through pH, salt tolerance, antibiotics 

resistance profile, carbohydrate utilization pattern 

and to studied their plant infectivity and symbiotic 

efficiency[8]. This isolates were also characterized by 

using BOX, ERIC and RPO1 PCR fingerprinting 

[10], [9]. In the present investigation whole cell 

protein profile of this isolates were studied using 

SDS-PAGE.  

Material and Methods :  

Isolation, purification and confirmation of 

RNB isolates: 

The root nodules were isolated from various cultivars 

of chcikpea from different areas of middle Gujarat, 

esp. Dhandhuka, Arnej, Anand, Thasara and Dahod 

(Table 1). The standard strains of Rhizobium and 

Agrobacterium were procured from IMTECH, 

Chandigarh. The chickpea Mesorhizobium strain 

IC2002 was brought from Department of 

Microbiology, ICRISAT, Patancheru, Andhra 

Pradesh, India.  

Table1. The RNB isolates of chickpea collected from 

middle Gujarat region and standard/reference strains 

RNB Isolates 

Locations RNB isoaltes (Host genotype) 

Arnej 

AR-1(ICCV-2), AR-2 ( GG-2), AR-3 

(K-902), AR-4(GG-1), AR-5(Chaffa), 

AR-6(GG-2), AR-7(GG-2), AR-8(GG-

2), AR-9(Chaffa) 

Dhandhuka Dan-1(GG-2) 

Anand 

An-1(GG2), An-2(ICC-4), An-3 

(Chaffa), An-4(Dahod Yellow), An-

5(GG-2) 

Dahod Daho-1 ( Dahod Yellow) 

Thasara Tha-1(GG-2), Tha-2(GG-2) 

Reference Strains 

 

Source Name of strain 

GSFC 

(Vadodara) 
GSFC(Commercial culture) 

UAS,Dharaw

ad 
Dha-1(Chickpea Rhizobium) 

IARI, New 

Delhi 
SP-6 and SP-7 (Chickpea Rhizobium) 

IMTECH, 

Chandigarh 

MTCC 2378 (Mesorhizobium loti), 

MTCC 99(Rhizobium leguminosarum), 

MTCC 120 (Bradyrhizobium 

japonicum), 

MTCC  431(Agrobacterium  

tumefaciens), 

MTCC 4188(Mesorhizobium ciceri) 

ICRISAT, 

Patancheru 
IC2002 (Mesorhizobium ciceri) 

 

Isolation of root nodule bacteria was 

done on YEMA media as described by 

Somasegaran & Hoben (1985)[5]. Pure culture of 

bacteria were obtained by continuous subculturing of 

typical rhizobial colony [4] on YEMA media and 

incubated at 28
o
 C for 2-3 days. Bacterial isolates 

were confirmed as Rhizobium using different 

biochemical test [2]. Similarly the phenotypic 

characteristics such as pH tolerance, salt tolerance, 

Intrinsic antibiotic resistance, carbohydrate utilization 



International Journal of Recent Trends in Science And Technology,E- ISSN 2249-8109, Volume 1, Issue 1, 2011 pp 01-05 

 

 
 
Copyright © 2011, Statperson Publications, International Journal of Recent Trends in Science And Technology, E-ISSN: 2249-8109, Volume 1, Issue 1, 2011 

 

pattern and its symbiotic infectivity as well as 

efficiency were studied [8].  

Whole cell protein profile (SDS- PAGE)    

 The whole cell protein profile was carried 

out for all the RNB isolates as well as standard 

strains. All isolates and standard strains were grown 

in YEM broth for 24 hours at 28-30
o
C with 

continuous shaking at 200rpm.  2ml of culture was 

taken and cells were centrifuged at 10,000 rpm for 

ten minutes and cell pellets were collected. Resultant 

cell pellets were washed twice with 1ml 0.2M sodium 

phosphate buffer at 12,000 rpm for 10 minutes. Then 

pellets were suspended in 30-400 µl mixture of 2X 

treatment buffer (0.5 M Tris HCl, pH 6.5; 5 % (V/V) 

2- -mercaptoehanol; 10 % (V/V) Glycerol and 2 % 

SDS). The tubes were kept in boiling water for 2 

minutes and chilled on ice to lyse the cell. Twenty 

micro liters of samples were loaded on SDS-PAGE 

gel containing 5 per cent stacking gel and 10 per cent 

separating gel. The samples were electrophoresed at 

148 V for 32 mA current for 2 hours. Gel was stained 

with Coomasie Brilliant Blue R-250 in staining 

solution (0.25% Coomasie Brilliant Blue, 50 % 

methanol and 10% glacial acetic acid), for overnight. 

On the following day the gel was destained with 

destaining solution (50 % methanol and 10% glacial 

acetic acid) and bands were visualized, photographed 

with Alpha Innotech Documentation system. The 

presence and absence of bands were observed and 

scoring was done as 1 or 0 respectively. The data 

were analyzed using NTSYSpc software and 

UPGMA algorithm.  

Results and Discussion:  

 Comparison of SDS-PAGE electrophoresis 

protein profile revealed distinct variability among 

RNB isolates of chickpea. SDS-PAGE 

electrophoresis of total proteins showed 5 to 15 

prominent protein bands ranging from 300 to 205, 

000 Da (Fig 1-4). Similar results were also reported 

by Zahran et al., 2003[12] in symbiotic rhizobia from 

wild leguminous plants.  

All the RNB isolates and standard strains 

were divided into three major clusters (Fig. 5).  First 

group comprised eight RNB isolates from Arnej, two 

from IARI(SP-6 and SP-7), one from Dharwad(Dha-

1), and one commercial culture(GSFC), together with 

the standard strains of Mesorhizobium ciceri (MTCC 

4188 and IC2002) at 57 per cent similarity.  

             

 

Fig 1.  Whole cell protein profile M- protein 

molecular weight ladder, 1- AR-1, 2-AR-2, 3- AR-3,  

4- AR-4, 5- AR-5, 6- AR-6, 7- AR-7, 8- AR-8, 9- 

AR-9.

 
Fig 2.  Whole cell protein profile : 10- Dan-1, 11- 

An-1, 12- An-2, 13- An-3, 14- An-4, 15- An-5, 16- 

Daho-1, 17- Tha-1, 18- Tha-2, M- protein molecular 
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weight ladder

 
Fig 3, 4- M-protein molecular weight ladder, 19- 

GSFC, 20- Dha-1, 21- SP-6, 22- SP-7, 23- MTCC 

2378, 24- MTCC 99, 25- MTCC 120, 26- MTCC 

431, 27- MTCC 4188, 28- IC2002, 

 

Remaining RNB isolates were clustered in second 

group at 69 per cent similarity. It includes five strains 

(An-1 to An-5) from Anand, two from Thasara(Tha-1 

and Tha-2), one each from Dahod(Daho-1) and 

Dhanduka(Dan-1)and only single from Arnej(i.e.AR-

8). 

  All other standard strains were grouped in cluster III 

at 35 per cent similarity. The Rhizobium 

leguminosarum (MTCC 99) and Agrobacterium 

tumefaciens (MTCC 431) were clustered together at 

66 per cent similarity, and separated from group of 

Mesorhizobium loti (MTCC 2378) and 

Bradyrhizobium japonicum (MTCC 120) at 65 per 

cent dissimilarity.  

Fig 5. UPGMA dendrogram generated form the 

analysis of whole cell protein profile (SDS-PAGE) of 

RNB isolates and standard strains. 

The clustering based on SDS-PAGE analysis grouped 

the RNB isolates of chickpea according to their 

origins, as all but one isolate from Arnej were 

clustered in the group I. Similarly isolates from 

Anand, Thasara, Dahod and Dhandhuka were in 

group II. The protein content of RNB isolates may 

differ according to their environmental stress i.e. soil 

pH, soil temperature, soil moisture etc.  These results 

were consistent with earlier report of Ahmad, 

(2001)[1].  

Also the Mesorhizobium ciceri strains i.e. 

(MTCC 4188 and IC2002) were well grouped with 

chickpea RNB isolates in first group. And it was 

separated from the other spp of Rhizobium i.e. 

Rhizobium leguminosarum (MTCC 99), 

Mesorhizobium loti (MTCC 2378) and 

Bradyrhizobium japonicum (MTCC 120)  as well as 

Agrobacterium tumefaciens (MTCC 431) at 65% 

dissimilarity.  It indicate that protein profile vary at 

species level in the genus rhizobia. The strains 

differentiation according to their protein pattern was 

in good agreement with the grouping seen with the 

other molecular techniques [9], [10], supporting the 

previous results of Yoa et al., (2002)[11].  

 Abundance of total proteins present in 

rhizobium plays significant role for their adaptation 

to the native environmental conditions. So the RNB 

isolates collected from the saline region of Gujarat 

such as Arnej will be further evaluated. And efficient 

strain among them can be recommended as 

biofertizer/bioinoculant specific for the same region. 
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