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ABSTRACT 

 Viability of two Rhizobium strains (Rvm307 and Rca220) in four different soil samples i.e. soils of Kakonhat, 

Rajshahi; Ishwardi, Pabna; Bogra and Rajshahi university campus were studied under sterile and natural condition. After 

introduction of Rhizobium in soil, the abundance of Rhizobium decreased gradually with the increased incubation period. 

The rate of decline of Rvm307 is relatively slow in comparison to Rca220. The survivality of Rhizobium was lower in 

natural soil sample than in sterile sample. In the soil of Bogra,both the strains showed the higher survival rate than other 

three samples and the strain Rvm307 showed better performance than other strain in all the conditions,. 
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INTRODUCTION 

 Rhizobia are economically important soil bacteria. Bioinoculant of efficient, effective and competent Rhizobium 

stains are often used as bio-fertilizer for maintaining soil fertility (Subba Rao, 1977). A suitable inoculam strain must be 

able to survive under a wide range of field condition (Vincent, 1965). Soil is a complex matrix that is difficult to 

manipulate to control environmental factors and to prefect interaction with the indigenous microbial community (Young & 

Burns, 1993).Soil type affect the ability of introduced organisms to colonize the rhizosphere or root soil interface 

(Kluepfel, 1993).Survival of Rhizobium probably related to soil quality, a term used to define the physical, chemical and 

biological factors in soil related to fertility and sustainable production (Parker et al., 1977). Bangladeshi soils show great 

variant in their quality. Depending on the agro ecological variation of soils, the land of Bangladesh is divided into 25 agro 

ecological zones (Saheed,1992).Because of variation in nutrient status, the viability of Rhizobium in soil of different areas 

of Bangladesh may be variable. So, investigation should be made to be sure and to detect suitable nutrient status for the 

viability of Rhizobium. 

MATERIALS AND METHODS 

 Two Rhizobium strains Rvm307 and Rca220
 
were collected from the soil science division of Bangladesh 

Agricultural Research Institute (BARI),Joydevpur, Gazipur. Four different soil samples were also used in the present 

investigation. The samples were collected from different parts of Bangladesh. One was collected from Rajshahi University 

campas and others from Kakonhat, Rajshahi; Bogra and Ishwardi, Pabna. The soil samples were also analyzed in the 

laboratory of Soil Research Development Institute (SRDI) with the kind help of scientific officer and lab attendant. The 

samples were first air dried separately for one week to prepare them for analysis. Visible waste was removed from the soil 

samples and discarded.  

 The soil samples were passed through the grinder and subsequently, a 2mm stainless steel sieve. The ground 

sieved soil samples were transferred to a plastic container with  screw cap and then labeled properly .The soil samples, 

subsequently were used for analysis of pH and nutrient contents of soil by the methods directed by SRDI. For one strain, 

the four soil samples were taken separately in 20 gm quantity in 8 petridishes (two for each ) and labeled properly. Among 
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them, four samples (one for each ) were sterilized in an autoclave (121
0
C, 20 minutes). Other four petridishes were 

remaining natural. This procedure was repeated for another strain. Sterility was tested by plating on nutrient agar.  

 The inoculum added to these samples was grown at  29
0
C in YEM broth on a rotary shaker operating 75 rpm and 

the cells in the late logarithmic phase were collected by centrifugation at 7000 rpm for 20 minutes and the biomass 

resuspended in sterile saline to get desired density of cells. The sterile soil samples were mixed with 10 ml Rhizobial 

suspension with sterile glass rod. Inoculated soil sample were incubated at 28
0
C. At regular time interval (5 days) 

approximately 1gm soil from each treatment was subjected to viable count on LB agar medium containing 100 µg/ml 

Penicillin (for Rvm307) and 250 µg /ml gentamycin (for Rca220 ) by drop plate method of Miles and Misra (1938). 

RESULTS 

 The result of the soil samples analysis are presented in table1.From that table it has been that,the soil of Bogra is 

the most rich in nutrient content among the soil samples because out of 10 analyzed nutrients five(Ca,P,K,Fe & S) are 

present in highest amount in that sample. On the other hand, the soil of University Campus is the poorest in nutrient 

contents because, out of 10 analyzed nutrients five (Mg, P, Cu, Fe, Zn) are present in the lowest amount in that sample. 

Table 1: Chemical Analysis of Four Soil Samples 

 

Constituents 

Soil Samples 

Kakonhat, 

Rajshahi 
Bogra 

Ishwardi, 

Pabna 

University, 

Campus 

pH 5∙3 5∙7 8∙1 8∙5 

Total nitrogen (%) 0∙07 0∙19 0∙09 0∙05 

Mili 

equivalent 

per 100gm 

Calcium 1∙6 2∙5 28∙5 13∙3 

Magnesium 0∙8 0∙5 1∙6 0∙38 

Potassium 0∙47 o∙40 0∙35 0∙44 

Microgram 

per gram soil 

Phosphorus 30 82∙6 41∙9 10∙2 

Sulfur 24 27∙3 1∙4 14∙3 

Copper 2∙1 1∙43 2∙48 0∙18 

Iron 21 192∙9 136 20∙1 

Manganese 13∙6 3∙1 26∙3 8∙4 

Zinc 3∙99 1∙13 2 0∙53 

 

 In the present investigation, the population of Rhizobium in four different soil samples at different incubation 

periods were counted. It was observed that,the rate of survivality decreased gradually with the increased incubation period. 

 The population of Rhizobium was maintained very well up to 35 days. The highest no. of  Rhizobial population 

was observed in sterile soil of Bogra and it was 12×10
9 

cfu/g and 8×10
9 

cfu/g of soil for Rvm307 and Rca220 respectively 

after 5 days of incubation.For natural soil sample, it was 9×10
9 
cfu/g and 6×10

9 
cfu/g of soil.  

 After 35 days of incubation,the lower survival  rate was observed in Rajshahi university campus soil sample.In 

that case, it was17×10
6
 cfu/g and 11×10

6 
cfu/g in sterile soil sample and 10×10

6
 cfu/g and 9×10

6
 cfu/g in natural soil 

sample for Rvm307 and Rca220 respectively.  

 From the figure 1 and 2,it was also observed that the viability of Rhizobium was more in sterile soil sample than 

natural soil sample and Rvm307 showed better performance in all conditions.  
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Figure 1: Population of Rhizobium in Sterile Soil Sample (where R1 and R2 indicates Rvm307 and Rca220   

Respectively & K, B, I and UC Indicates Soil of Kakonhat, Bogra, Ishwardi and University Campus) 

 

Figure 2: Population of Rhizobium in Natural Soil Sample (where R1 and R2 indicates Rvm307 and Rca220 

Respectively & K, B, I and UC Indicates Soil of Kakonhat, Bogra, Ishwardi and University Campus ) 

DISCUSSIONS 

 Soil reaction is the most important characteristics influencing the physical and chemical properties of soil. Plant 

growth and micro organisms activity depend upon soil reaction and possible condition of the soil i,e. soil acidity, neutrality 

and alkalinity. Soil management practice, which build up organic matter content and arrest pH decline e.g. limiting are 

likely to create soil condition that encourage survival, persistence and higher population of Rhizobium in soil.The 

survivality of Rhizobium depends on their ability to complete favourly with indigenous soil Rhizobia and subsequently 

from a large proportion of nodule (Elkins et al,.1976) 

 Some strains of a species of Rhizobia survive better than others in soils. In the present investigation, the strain 

Rvm307 always showed better survivality than Rca220  which is consistent with the results of Bromfield and Jones 

(1980).The moisture condition influences the survival of microorganism in soil (Heldin and Newton, 1948). The counts of 

bacteria in soil are closely related to the moisture content. Through survival of the organisms has been reported by several 
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workers to be quite prolonged (Richmond, 1926).In the present investigation, it was seen that with the increased incubation 

period there was decrease in the moisture content which was accompanied by decreased count of the Rhizobial population. 

 Each soil system has its own distinctive biological space with regard the level of microbial biomass and enzyme 

activity (Nannipieri et al., 1983) and bacteria introduced into sterilized soil reach a certain population level independent of 

inoculums density (Postma et al.,1990). It was therefore suggested that the final population size in sterilized soil represent 

the capacity of the soil in terms of available habitable space, moisture and substrate for maintenance of the bacteria. In this 

experiment, the survivality of Rhizobium was clearly affected by soil quality. Survivality of Rhizobium was higher in soil 

samples of Bogra and Kakonhat, Rajshahi, than Ishwardi, Pabna and University Campus soil sample. The differences in 

survivality could not be explained by the biological space alone, nutritional factors might be also responsible. 

 Soil sample of Bogra was very rich in certain nutrient such as phosphorus and iron which are known to stimulate 

the Rhizobial growth (Subba Rao, 1999). This might be the case of higher survivality of Rhizobium in that sample. 

Although the soil sample of Kakonhat, Rajshahi was also rich in nutrient content, the lower survivality of the strains might 

be due to toxicity of higher manganese contents  in acidic pH (Blamey et al., 1983;).The toxicity of manganese can be 

overcomed by higher calcium content (Rios et al., 1968) but the soil of Kakonhat, Rajshahi was also deficient in calcium 

content. The calcium deficient cells become swollen and vacuolated. The highest manganese content was found in soil 

sample of Ishwardi, Pabna but the higher calcium content might overcome its toxicity. The lowest survivality of Rhizobium 

in soil sample of University Campus was probably because of its poor nutrient contents. 

 Survivality of the Rhizobium was lower in natural soil sample than in sterile soil sample. Competetion with more 

efficient indigeneous strains for nutrient and space might be an important cause of lower survivality of strain in natural soil 

sample than in sterile sample (Saha and Haque,2002). Predation might be another factor which decreased the survivality of 

Rhizobium in natural soil sample. Fungicides, herbicides and other plant protectants might have toxic effect to Rhizobia. 

The inhibitory or stimulatory effects of soil micro organisms such as bacteria, fungi and actinomycetes on Rhizobium are 

known. It was reported that the survivality of Rhizobium leguminosarum in natural soil was greatly affected by certain 

protozoa, fungi and bacteriophage (Chonkar and Subba Rao, 1966; Subba Rao, 1999). 
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