
Annexures 

158 | P a g e  

 

 

 

 

 

 

Annexures 

 

 

 

 

 

 

 

 

 

 

 

 



Annexures 

159 | P a g e  

 

Annexure 1A: 

 

 



Annexures 

160 | P a g e  

 

Annexure 1B: 

 

 

 



Annexures 

161 | P a g e  

 

Annexure 1C: 

  

 



Annexures 

162 | P a g e  

 

Annexure 2: 

 

 

 

 

 

 

 

 

 

 

 



Annexures 

163 | P a g e  

 

Annexure 3A: 

 

 



Annexures 

164 | P a g e  

 

Annexure 3B: 

 



Annexures 

165 | P a g e  

 

 

Annexure 3C: 

 



Annexures 

166 | P a g e  

 

Annexure 3D: 

 

 



Annexures 

167 | P a g e  

 

Annexure 3E: 

 

 



Annexures 

168 | P a g e  

 

Annexure 3F: 

 

Abstract under theme: Environmental Economics 

Microbacterium radiodurans and Bacillus xiamenensis isolated from different sewage 
microbial communities of Kolkata, perform chromium bioremediation and cropping 
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Shampa Sarkar (Biswas)**, Assistant Professor;  

Rabindranath Bhattacharyya***, Professor (Retired)  
Presidency University, 86/1, College Street, Kolkata 700073 
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Phone: 9830935178 

**Email: shampa.dbs@presiuniv.ac.in, Phone: 9903870923 
*** Email: rabindranathbpc@gmail.com, Phone: 9433050316 

The amount of dissolved oxygen (DO) and chemical oxygen demand (COD) of different sewage sites 
revealed that Kolkata’s sewage sites studied herein are highly polluted with organic materials, but 
have not yet crossed the borderline, which is why different pollutant tolerant plants, animals, and 
microbes are still able to grow and survive. 

The chromium resistant aerobic microbes isolated from the heavily polluted rhizospheric wetland soils 
of Kolkata could accumulate absorbed Cr(VI) within their cells and converted them to less hazardous 
Cr(III). 16S rRNA based analysis exhibited that different species of Microbacterium and Bacillus were 
highly abundant in chromium contaminated regions. Sequence comparison study displayed that 
different geochemically important chromium tolerant and chromium resistant genes which translate 
numerous stress-induced proteins were native in Microbacterium and some species of Bacillus. Soil 
microbes can bind heavy metals in the soil by producing siderophores and microbial acids. 
Additionally, the microbial isolates were found to produce the plant growth promoting hormones like 
IBA and IAA which alters the endogenous IAA pool in plants and increases the length and surface 
area of plant roots.  

The isolated chromium removing, eco-friendly strains have a great impact on agro-economic society 
as they could be applied to eliminate environmental chromium, as well as improve plant growth in 
heavy metal contaminated, poorly cultivable soil and decrease the risk of metal accumulation and 
biomagnification by the edible plants that are consumed regularly. Further field application should be 
required to clarifying their bioremediation and plant interaction strategies. 
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