
"'Wiiere tlie mintf is witliout fear 
aru{ tlie liead is lieU lii[]li; 
'Wiiere ~nowfedjje is free; 

'Wiiere tlie worfif lias not 6een 6rol{pn 
up into fragments 6y narrow domestic 

walls; 
'Wfiere words come out frorn tlie 

d'eptli of trutli; 
'Wiiere tirefess striving 

Stretches its anns towards 
CFeifection; 

'Wiiere tlie cfear stream of reason 
Jfas not lost its way into tlie 

®reary d'esert santf of d'eaa lia6it; 
'Wiiere tlie mintf is lea forwara 

6y tliee into croer-witfening tliouglit anti action
into tliat lieaven of freedom, 

my CFatlier, 
{et my country awa/{p". 

- Rabindranath Tagore 

These words of Gurudev, always had been the source of inspiration, since my early childhood days, 
to shape myself to pursue "my voyage through the wilderness of world's leaving my track on many 
a star and planet" .... As a traveler, I had to knock at so many alien doors .... When, I try to write a 
few words to express my sincere gratitude and indebtedness to those persons, who have 
contributed a lot, to make my journey a comfortable one, with their kind co-operations, critical 
analyses and helpful suggestions along with constructive discussions, I realize that, the list will be 
endless .... 
I recall those days in the Microbiology Laboratory of the Department of Botany, North Bengal 
University, when I would have been completely lost without the able guidance and encouragement 
of Dr. Ranadhir Chakraborty (Sir), a sincere researcher, who has always showed me the ways, to 
be on the right track in the field of the search for the truth. He had all along being a source of 
encouragement to me, going through the entire manuscript with meticulous care and offering 
important suggestions, while this work was in progress. There were times, when we disagreed, but 
he always gave me that academic freedom which every serious researcher would like to have. He 
was the one, who completely molded my ways, timed my duties and gave me the strength to fight 
in every tough situation that often created hindrances throughout the journey. It is difficult for me 
to write in few words my gratitude towards him .. .It is me and only me who knows how I gratefully 
acknowledge him for providing me an interesting research prografll, his whole hearted 
involvement in carrying out the research works. 
I would like to convey my sincere gratitude to Dr. Pranabesh Sanyal, the then Chief Environment 
Officer, Department of Environment, West Bengal, who along with Dr. Dipankar Chakraborty of 
Jadavpur University helped me immensely to make my journey a successful one. 
I owe special gratitude to Dr. late Prodosh Roy, Reader, Department of Microbiology, Bose 
Institute, Kolkata. His active participation, valuable criticism, scientific advice has enriched each 
and every sector of this research. 
Words are insufficient to thank or acknowledge Dr. Chirojyoti Deb ·(Chiroda), for relieving me in 
the most competent and helpful way by guiding me time to time and never turning away from the 



countless queries and problems that I have plagued him with. Without Chiroda, the destiny of my 
Ph.D. career could have been seriously affected. 
My special thanks to Mr. Manik Saha and Mrs. Sumita Saha, whose spontaneous help in days of 
crucial crisis is a classical example of human value. 
It gives me immense pleasure to express my grateful indebtedness to Dr. c. R. Nayek of 
Department of Computer science, North Bengal University, who has shouldered all the 
responsibilities in preparing the statistical analyses of the data generated from the yearlong 
analyses of Torsa river water. 
I am grateful Dr. T. K. Choudhury, Reader, Department of Zoology, North Bengal University, for 
providing infrastructural support for carrying out various works related to the research program. 
I must acknowledge my indebtedness to Dr. Soumitra Dey (Pinkuda) for taking great pains to go 
through my papers, time and again. He had always given me valuable suggestions that have 
proved to be very useful to me. 
I express my sincere thanks to all the teaching and non-teaching staff of the Department of 
Botany, North Bengal University. With a deep sense of gratitude I thank all my teachers, Prof. P. 
K. Basu, Prof. P. K. Sarkar, Prof. B. N. Chakraborty, Prof. A. P. Das, Prof. U. Chakraborty, Dr. 
Anirudhha Saha, Dr. Arnab Sen and Mr. P. Mandai, for their kind cooperation and valuable 
suggestions. 
This thesis has benefited from the enthusiasm and assistance of my labmates. Hence, words are 
insufficient to thank for their untiring exercise of scientific interactions. All of them in course of 
giving encouragements have also supported me to go on discussions for hours on the perspective 
of research and contemporary science. My thanks to Bhaskar Bhadra, Anirudra Gurung, Suparna 
Bhowal and also to Manojit and Bikash, as they have associated themselves to my work wh~never 
I needed them, leaving their own assignments. I acknowledge the proficient assistance;clnd co,- " 
operation rendered by Papai Singha. 
I greatfully appreciate the sincerity of my friend Shankar, who has co-operated in various ways 
and had given constant encouragements. Thanks to Debashish for his assistance in proper 
handling of the computers. 
I would like to extend the hand of special thanks to my didi, Sharbari, who has been the source of 
inspiration and courage from my very childhood days. Without her guidance, views and assistance 
I could never have faced the most crucial stages of my journey unflinchingly. My humble gratitude 
to Pradyutda, for being there just like a brother, by taking up many painful responsibilities and 
providing me with the utmost support in times of need. Bhai was always there .... boosting me in his 
humorous ways, time to time. 
My sweet little Mamai had always played the role of 'Professor Shanku', being enthusiastic enough 
about the ongoing research work and always tried hard to incorporate her imaginary ideas to 
upgrade the quality of the research program. 
To my parents, I need not make any formal statement of debt. They have played the key role 
behind the screen. They patiently have borne all my inconveniences from time to time and 
positively encouraged in carrying out and completing my work. My formal statements will be few 
compared to their contribution in my journey, now and always .... 
Last, but never the least, my grateful acknowledgement to all those numerous researchers and 
their valuable research papers. 
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