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Abstract: In this paper an inquiry was conceded away for segregation of some microorganisms from 
rhizosphere zone of tea from tea growing regions of Barak valley, Assam; India. The isolates were secluded 

from tea rhizosphere of Toklai varieties (TV17, 20, 23) from some tea estates of Barak valley. Five isolates were 

recognized up to their genre stage on the foundation of their morphological and biochemical distinctiveness and 

finally the appraisal of disorganize possibility against fungi Fusarium oxysporum was ascertained and spelled 

out.  
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I. Introduction: 
In this respect an endeavor was undertaken to isolate some strains of bacteria of Bacillus genera from 

the “rhizosphere” of tea plants from the Barak valley (South Assam) province. The isolates were separated in 

their own medium ,also fungi  Fusarium oxysporum  was taken from the Department of Ecology of Assam 

university  and finally all the obtained bacterial isolates were tested against the fungi for antagonistic action and 

ultimately the performance was tested and the mechanism by which the bacteria shows this action  was found 

out. Not only this, the biochemical mannerisms and the external appearances of the bacterial isolates were 

discussed and finally the results were tabulated. The research was carried out in some tea gardens of Barak 

Valley, Assam, India.  The following tea varieties were used and taken into deliberation were: TV17, 20 and 23 

(Toklai Varieties).As many strains of same bacteria genus were isolated and out of that best strains were taken 

into consideration.   

 

II. Materials and Methods: 
Soil sections from deepness of 0-25cms were assembled haphazardly from some tea estates in the year 

2009- 2010, from the TV17, 20 and 23 Toklai varieties of tea. 

 

Isolation of strains from tea rhizosphere: 

The bacteria of Bacillus genus was secluded on a tailored medium of Travers et al. (1987) [1] as 

described in by Teenakoon (2007) [2].Lastly the pure cultures of the same isolates were attained on the identical 

medium by recurred staining. 

 

 Isolation of fungi (Fusarium oxysporum): 
Although the fungi was taken from the Ecology department, but the way utilized for its  isolation and 

listing of fungi Fusarium oxysporum from infected wilt leaves of some infected plants in Martin’s agar medium 

[3] source [4].The colonies attained on the medium was put side by side with the normal results as described 

by[5]. 

 

 Characteristics of the morphological traits of the bacterial isolates:  

The isolates acquired on the above following medium for Bacillus were carried out for the morphology 

of their colony, form of their cells, of their motility and dimension of the isolates as per the usual schemes 

portrayed by [6]. The test for the motility and attributes of their culture was additionally authenticated by 

carrying out by the usual process delineated by [6]. 

By following [6] procedures Gram staining was done. 

 

Characteristics of the biochemical traits of the isolates: 

The biochemical sorting of the isolates was done with a slight adjustment by setting the  temperature 

for incubation at room temperature as a substitute of 370C  mentioned in the customary protocols, by pursuing 

the course of actions outlined by [6].The trials performed are specified  under: 
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(i).Gram staining. (ii).Catalase Test- (iii).Test for Reduction for nitrate -(IV).Test for Hydrolysis of starch (v). 

Test for Urease activity (VI). Test for Oxidase activity (vii). Test for Gelatin liquefaction. All the above tests by 

[6]. 

 

Biocontrol prospective of the isolates against fungi:  

All the isolates isolated from tea rhizosphere of  tea growing regions of Barak Valley, Assam, India 

were examined in vitro for their bio management role, using the double inoculation method as described by [7] 

against the fungal pathogen Fusarium oxysporum. The percent inhibition was computed; PI=C-T/C in cms, C is 

in the absence of antagonist the growth of test pathogen in cm, T- is the test pathogen in presence of antagonist 

strain also in cm.The above formula is obtained from the source Teenakoon (2007) [2]. 

 

Methods of pathogen inhibition by the isolates: 

There are a variety of methods by which organisms show anatagonisms.Two methods are given below 

as been done by the researcher:  

 

Exhibition of HCN Production by the isolates: 
This method was adopted as described by Wei et al. (1991) [8] which have been elucidated by 

Teenakoon (2007) [2] in his research on the same field. In the germ-free Petri plates, Trypticase Soy Agar 

medium adjusted with glycine (4.4g/l) was dispensed. 

On the Petri plates containing the medium the isolate having the utmost hostile activity against the pathogenic 

creature was streaked and then covered with filter padding. 

Then every plate that were wrapped with the filter paddings were supplied with picric acid solution and after 

that, the plates were closed nicely with parafilm, in order to avoid the loss of gaseous metabolites made by the 

antagonists and also to authorize the chemical reaction with  picric acid present in the filter padding. There after 

the plates were incubated at room temperature for about seven days [8] and observed for changes [2]. 

 

Manufacture of Volatile metabolites: 
Also the bacterial isolates were appraised for the making up of volatile metabolites by which they 

restrain the mycelium growth of fungal colonies. It was resolved by usual Mariano method (1993) [9] the 

methodology of [9] has been adopted from [10].The calculation for the volatile metabolites was not carried out.  

 

III. Results:   Morphological traits of the LA Isolates: 
 

 

 

 

 

 

 

 

 

Biochemical traits of the LA (Luria Agar isolates) isolates: 

Sl. 

No.  

Isolates  A B C D E F G 

1 LA1 + + _ + + + + 

2 LA2 + + _ + + + + 

3 LA3 + + _ + _ + + 

4 LA4 + + _ + + + _ 

5 LA5 + + _ + _ + _ 

A. Gram staining test.  B. Catalase C. Oxidase D. Starch hydrolysis E. Gelatin liquefaction F. Nitrate reduction 

G. Urease activity. 

 

Result: _ means no result, + means modest result, ++ fine results. 

 Biocontrol action of the Isolates against Fusarium oxysporum:  (ZOI-zone of inhibition) (best three isolates 
were taken for the tests)                               

Sl No. Isolates ZOI in cms HCN production Volatile 

metabolites 

1. LA2 3.2 _ + 

2. LA3 3.6 _ + 

Sl. No.  isolates Cell form  Cell 

measurement  

Colony 

nature 

motility 

1 LA1 Rod 1.2 μm  white Non motile 

2 LA2 Rod 1.5 μm  white Non motile 

3 LA3 Rod 1.5 μm  white Non motile 

4 LA4 Rod 1.0 μm white Non motile 

5 LA5 Rod 1.7 μm white Non motile 
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3. LA4 2.7 _ + 

 
Microscopic image of Fusarium oxysporum     Fusarium oxysporum pure colony as slant. 

 
Biocontrol action of Bacillus sp. against Fusarium oxysporum 

 

IV. Discussion: 
A total of 5 bacterial isolates were collected from the rhizosphere of tea plants of Southern Assam 

(Barak Valley), India, from the clonal of variety (Tocklai Varieties) TV17, 20 and 23 in the year 2009- 2010. 
Photos were taken by a digital camera, except the microscopic photo by Leicas microscopy done at Ecology 

Dept. of ecology in Assam University. 

 Isolates obtained on Luria agar medium, were white rod shaped with a size ranging between 1-1.7 μm 

and all the isolates were found non motile based on their motility tests. 

The isolates obtained on LA (Luria agar medium) were Gram positive by nature, nitrate positive, catalase 

positive, oxidase negative, all were starch positive, strain number LA1,2 and4  showed gelatin liquefaction, , 

isolate LA1,LA2. And LA3 showed positive urease activity. On the basis of that it has been inferred that the 

possible isolates could be of the genus Bacillus by following the Bergey’s Manual of Determinative 

Bacteriology [11].  

The isolates were tested for hostile action against Fusarium oxysporum and showed encouraging reply. 

The biocontrol possibility of Bacillus against Fusarium oxysporum was found in accordance with the results 
obtained by Amini et al. (2012), [12] made in the paper of Australian Journal of crop science he has reported his 

findings on antagonistic activities shown by Bacillus as well as Pseudomonas against Fusarium oxysporum that 

causes wilting in chickpea and they also tested for production of HCN as well as volatile metabolites by the 

bacterial isolates against Fusarium oxysporum and found comparable outcomes.  

 

V. Conclusion: 
Five of the isolates of the genus Bacillus was checked for hostile action against fungi Fusarium 

oxysporum that is mainly believed as an agent that causes wilting in several plants. Although many works have 

been done earlier on this aspect of biocontrol role of Bacillus against Fusarium oxysporum, but here in this part 
of South Assam, India (Barak Valley) from tea rhizosphere is an exhilarating endeavor. Still many works further 

is needed to be carried out. 
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