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Studies on Soil Microbial Population Status in Different Land Uses in Udhagai 
Range, Nilgiri South Forest Division
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Abstract 

The impact of above ground vegetation and soil characteristics on below ground microbial population 
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moderate aboveground plant diversity.
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Introduction

Microorganisms form a vibrant living community 
in the soil contributing to a number of nutrient 
transformations. They are involved in organic 

2
immobilization of several major and minor nutrients. 
Microbes also play an important role in soil structure 

promotion through secretion of hormones. Soil properties 
played an important role in determining the distribution 

Nilgiris’ natural montane grasslands and shrub lands 
interspersed with sholas has been much disturbed by 

along with harvesting of non native eucalyptus and wattle 
plantations ( Acacia mearnsii) and cattle 

area under forest vegetation is gradually diminishing 

cultivation often results in a rapid decline in soil fertility 
due to decline in the microbial population of the soil. The 
numbers of and distribution of microorganisms present 

phosphorus and nutrient cations. Clearing and cultivation 
of tropical forest is usually accompanied by a decline in 
both amount of organic matter in the underlying growth 

and actinomycetes populations in relation to the different 
land uses in udhagai range present in the Nilgiri south 
forest division in Tamil Nadu.

Materials and Methods

Soils and Site Description The study was conducted 
 

above sea level (MSL). The study area has been put 

The climate is charac
tropical rainy season with good tropical sunshine. The 
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lateritic in origin and are derived from Charnockites or 
what is known as Nilgiri Gneiss. The soils are generally 

samples of Udhagai range were collected. 

The soil samples were collected to determine the soil 
microbial population from each land uses at the depths 

following standard sampling procedure. The soil samples 

stored in a refrigerator at 4ºC for microbial population 
analysis and counting. Isolation and enumeration of 

serial dilution and plating technique (Parkinson et al

 dilutions in the sterile petridishes using Nutrient 
Agar medium. Fungal population was enumerated by 
plating one ml o 4 dilutions in the sterile petridishes 

 
dilutions was transferred to sterile petridishes and plated 
in Ken knight’s Agar medium and incubated.

Results and Discussion

Bacterial population

enhanced decomposition process. Among the land uses 
 cfu per gram 

Bunyan et al.,
 cfu per gram 

soil of shola forest. The least bacterial population 
 cfu 

results were reported by Shepherd et al.,
Sharma et al.,  

 g  dry soil of bacterial population.

Table 1. Status of microbial population in different land uses of Udhagai range

 









     

          

          

          

          





        

      

      

      

Table 2. Pearson’s correlation matrix for various microbial populations in Udhagai range
       

 

  

   

    

     

      

       

        
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Shola soils recorded higher bacterial population 
compared to all other vegetation. The highest population 
of bacterial population could be ascribed to the difference 

et al., 
 where in it has been reported that the population 

composition and the activity of microorganisms are largely 
regulated by soil physico-chemical properties. Various 

also been reported that changes in soil environment like 

plant characteristics which has affected the soil microbial 
diversity and composition (Angers et al.,

Fungal population

The population of the fungi was high in the soil 

4 cfu per gram soil). The lowest value for fungi 

4

 

 cfu per g of soil 
 for the whole sampling period.

The density of fungal propagules in the soil was 

vegetation. The occurrence of higher density of fungal 
propagules in shola forest soil may be attributed to the fact 
that shola forest provided favorable acidic environment. 
The density of fungal propagules/g of soil in shola forests 
and grasslands recorded during this study is comparable to 

of comparable altitude. It also agrees well with the data 

other parts of India. This variation in density of fungal 

propagules in soil can be ascribed to the difference in 
micro- and macro-climatic and edaphic factors prevalent 

population. The lack of variation in soil fungal counts 
between individual sampling sites of shola and grasslands 

referred above.

A decrease in the population of fungi was observed 

by Brodie et al., 
dynamics in a temperate upland grassland ecosystem 

correlated with concentration of the soil organic matter. 
High diversity and abundance of microbial population 

the abundance of microbial diversity.

Actinomycetes population

The soils of shola forest registered higher mean 
 cfu per gram soil) of actinomycetes 

 cfu 
per gram soil). Soil microbial biomass can be limited by 
soil moisture under both dry and wet conditions. Many 
reports that have showed that the soil microbial biomass 
declined upon drying and increase upon rewetting 

et al.,

The density of actinomycetes recorded the highest 
in the soils of shola forest followed by grassland but the 
population level was found to be least among the microbes 
studied. This low population density may be due to the 
low temperature and acidic environment prevalent in the 

plantation. Similar observation was made by Redding et 
al.,

microbial population.
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Summary and Conclusion

Studies on the population density of microorganisms 

land uses. The results showed that the highest population 

shola forest and the least count of microorganisms was 
observed in barren land. Shola forest in the Udhagai forest 
range has maintained the maximum microbial population 
among all other land uses and followed by grasslands and 
wattle plantation.
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