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ABSTRACT 

The bacterial diversity in the virgin soils particularly in forests is higher in comparison to cultivated soils. 
The species of bacteria viz. Bacillus mycoides, B. polymyxa, B. subtilis, Pseudomona fluorescens, P. 

putida, P. syringae are dominant in the rhizospheres of small tea garden soils.  These species are also 

common in some forest soils. Besides these, Micrococcus luteus, Staphylococcus sp., B. badius, B. 
pumilus, Corynebacterium sp., P. aeruginosa are common in the forest soils. A comparative study of the 

bacterial diversity between forests soils and nearby newly set up tea garden soils shows higher species 

diversity in the former. In tea garden soils the possible cause of dominance of similar type of bacterial 

species perhaps due to resistance against chemical fertilizers, pesticides and frequently used herbicides. 
The biotic and abiotic ecological factors may also govern in some extent regarding the availability of the 

genus and species diversity of bacteria. 
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INTRODUCTION 
Tea plantations have drastically changed the socio-economic status of the people of Upper Assam. It is a 

blooming business with high turnover and provides healthy livelihood to a large number of people 

involved in this field. For tea plantation, tea planters clear the unwanted plants from grazing and forest 

land. In the forest land different types of wild and edible fruit yielding, timber yielding and large number 
of medicinal plants which were abundant a decade ago has been eradicated. Deforestation causes 

ecological imbalance which influences the abiotic and biotic factors of the forest ecosystem. It causes loss 

of biodiversity of plants, animals and microbes in that particular area. Extensive use of pesticides and 
weedicides in planted area drastically changes the soil microflora and ultimately influences the microbial 

diversity. 

Microbial diversity plays a very important role in decomposition of fallen leaves and recycling of 

minerals in the forest land. Microbes also enhance the soil fertility. The destruction of the forest not only 
harms the flora and fauna of a particular area but also impacts human beings. The rhizosphere of 

established tea bushes have some specific characteristic features viz. negative rhizospheric effect, 

lowering of soil pH, antagonistic activities among microbial communities and dominance of certain 
microbial species (Sood et al., 2007). The microbial diversity between each forest and small tea garden is 

expected to be different. 

A comparative study has been done on the bacterial diversity between small tea garden soils and 
adjoining forest soils in eastern part of Golaghat district of Assam. Most of the highlands including forest 

and grazing lands and home gardens of Golaghat district are now covered gradually with tea plants. 

 

MATERIALS AND METHODS 
We selected about 10 sq. km area from the eastern part of the Golaghat District where most of the grazing 

and deforested lands were covered by small tea garden. Five small tea gardens adjoining forest land were 

selected for the study as these plantation areas were once a thick forest. Ten samples of rhizospheric soil 
from each site of the tea gardens as well as adjoining forest were collected at 0-15 cm depth randomly and 

stored at 4
o
C for isolation, enumeration of bacterial population and for further analysis. Physico-chemical 

properties were analyzed by standard analytical methods (Trivedi et al., 1998; Walkley and Black, 1934). 
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To estimate the bacterial population, counts were calculated on the basis of serial tenfold dilution 

(Johnson and Curl, 1972). The representative bacteria dominating the rhizosphere were identified upto 

genus level on the basis of their colony morphology, growth characteristics, microscopic observations and 
biochemical tests (Cowan 1974; Logan and Berkeley, 1984). 

 

RESULTS AND DISCUSSION 
During the study 14 species of bacteria belonging 5 genera was obtained from tea garden and forest soils. 

6 species, i.e. Bacillus cereus, B. polymyxa, B. subtilis, Micrococcus luteus, Pseudomonas fluorescens, P. 

putida were common in both tea gardens and forest soils. B. cereus, B. mycoides, B. subtilis, P. 

fluorescens, P. putida were common in all small tea gardens. B. polymyxa, Micrococcus luteus, P. 
syringae were restricted in some particular tea gardens.  Moreover two species, B. mycoides and P. 

syringae were found only in tea gardens and not in nearby forest. In the forest soils 12 different species of 

bacteria were found and out of these 6 species B. badius, B. pumilus, Corynebacterium sp.,Klebsiella 
pneumoniae, Staphylococcus sp. were  restricted only in forest soil (Table no. 1-5).  

 

Table 1: Dominant bacterial isolates from tea garden and its adjacent forest soil (Area 1) 

Tea Garden Forest Soil 

Bacillus mycoides B. cereus 

B. polymyxa B. polymyxa 

B. subtilis B. pumilus 
Pseudomonas fluorescens Klebsiella pneumoniae 

P. putida Micrococcus luteus 

 P. aeruginosa 

 P. fluorescens 

 

Table 2: Dominant bacterial isolates from tea garden and its adjacent forest soil (Area 2) 

Tea Garden Forest Soil 

Bacillus cereus Bacillus badius 
B. subtilis B. subtilis 

Micrococcus luteus Corynebacterium sp. 

Pseudomonas fluorescens Klebsiella pneumonia 
P. putida Micrococcus luteus 

P. syringae Staphylococcus sp. 

 

Table 3: Dominant bacterial isolates from tea garden and its adjacent forest soil (Area 3) 

Tea Garden Forest Soil 

Bacillus cereus Bacillus badius 

B. mycoides B. cereus 

B. subtilis B. polymyxa 

P. fluorescens B.  subtilis 

B. polymyxa Corynebacterium sp. 

Pseudomonas putida Klebsiella pneumonia 

 Micrococcus luteus 

 Pseudomonas aeruginosa 

 P.  putida 
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Table 4: Dominant bacterial isolates from tea garden and its adjacent forest soil (Area 4) 

Tea Garden Forest Soil 

Bacillus cereus B. badius 

B. mycoides B. polymyxa 
B. subtilis B. pumilus 

B. polymyxa Klebsiella pneumonia 

Pseudomonas putida P. aeruginosa 
 P. putida 

 Staphylococcus sp. 

 

Table 5: Dominant bacterial isolates from tea garden and its adjacent forest soil (Area 5) 

Tea Garden Forest Soil 

Bacillus cereus B. cereus 

B. mycoides B. polymyxa 

B. subtilis B. pumilus 
Pseudomonas putida Klebsiella pneumonia 

P. syringae Micrococcus luteus 

 P. aeruginosa 
 P. fluorescens 

 

The pH of the soil of Golaghat district is mostly acidic. The pH is range from 3.8 to 5.5 and 6.2 to 6.7 in 

tea garden and forest soils respectively. The percentage of organic carbon and available potassium in the 
soils is higher in forest soils whereas available phosphorus is trace in comparison to tea garden soils. 

The table shows some species are common in both tea gardens and forest soils. But some species of 

bacteria are confined only in forest soils and some only in the tea garden soils. The distribution of species 
diversity is due to some unknown factors which governs the viability of the microbes in particular soil 

conditions.   

Most of the farmers of small tea garden apply huge amounts of chemical fertilizers, weedicides and 
insecticides every year. These chemicals drastically affect not only the microflora of the soils but also 

other predators and also human beings. We observe that in the rainy season these chemicals are washed 

away by rain water and are precipitated in the neighboring water logged areas which causes water 

pollution and ultimately harms aquatic ecosystem.  

Conclusion 

The soil of small tea gardens is found to be more acidic than the nearby forest soil. Bacterial diversity in 

the small tea gardens showed less diversity as compared to their adjoining forest land. The less number of 
bacterial isolates obtained may be attributed to the use of chemicals or antagonistic effect of microbes 

against other bacterial communities. The presence of these few specific bacteria viz. Bacillus mycoides, B. 

polymyxa, B. subtilis, P. fluorescens, Pseudomonas putida, P. syringae signify some sort of association 
with tea rhizosphere since these bacterial isolates were rarely obtained in the adjoining forest soils. 
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