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Preface 
 

 Microorganisms in soil are critical to the maintenance of soil function in both 

natural and managed agricultural soils because of their involvement in such key 

processes as soil structure formation, decomposition of organic matter, toxin removal 

and the cycling of carbon, nitrogen, phosphorus, and sulphur. In addition, 

microorganisms play key roles in suppressing soil borne plant diseases, in promoting 

plant growth and changes in vegetation. With the rise in utilizing ‘organic products’ 

worldwide, the use of Beneficial Microorganisms in agriculture is considered to be the 

next alternative against harmful chemicals and pesticides. Considering the role of these 

microbes, the present study was undertaken to isolate and characterize Agriculturally 

Important Microorganisms from different soil types of one of the Biodiversity hot spots 

of the world- Darjeeling Hills and to evaluate their effect in enhancing the growth of 

plants.  

 The research work presented in this thesis is a part of work that was carried out 

in Immuno-Phytopathology laboratory, Department of Botany under the network project 

“Application of microorganisms in Agriculture and Allied sectors (AMAAS) of National 

Bureau of Agriculturally Important Microorganisms (NBAIM) funded by Indian Council 

of Agricultural Research (ICAR).  

 At this juncture, I am immensely grateful to my mentors                          

Professor B.N. Chakraborty and Professor U. Chakraborty for their valuable 

encouragement, guidance and support in every sphere of my research whose constant 

guidance, valuable inputs and wise counseling have helped me to sail through this 

endeavor.  

 I am indebted to Dr. S.C. Roy, Head Department of Botany and to all my beloved 

teachers Prof. A.P. Das, Prof. P.K. Sarkar, Dr. A. Sen, Dr. A. Saha and Mr. P. Mandal 

for their unconditional help and cooperation.  

 I would also like to express my sincere gratefulness to the Programme 

Coordinators, UGC-SAP (DRS-I, DRS-II and DRS-III) for the access to the central 

instrumentation facility. 

 I am grateful to Professor D.K. Arora, former Director and Dr. A.K. Sharma 

present Director, NBAIM, for providing me the fellowship to carry out this piece of 

work. I would also like to thank NABIM for allowing me to undergo trainings on 

‘Microbial community analysis’ and ‘Chemical taxonomy of microbes’ which were 

immensely helpful to execute this work in a better way. I take this opportunity to express 

my earnest gratefulness to  Prof. P.N. Chowdhry, NCFT, New Delhi, Head Division of 

Plant Pathology, IARI, New Delhi, Chromus Biotech, Bangalore, and Sophisticated 

Analytical Instruments Facility- Scanning Electron Microscopy Unit, Bose Institute, 

Kolkata for identifying, sequencing of rDNA and taking the scanning electron 

microscopic photographs of the bacterial and fungal cultures. 

 My journey to this end would not have been fruitful without the support of my 

valued friends and seniors, I humbly appreciate and acknowledge the help and support 

that were imparted to me during my early days of research by Dr. Monica Sharma,                  

Dr. Rakhee Das Biswas, Dr. Cyria Tongden, Dr. Mehrab Basnet, Dr. Bijay Moktan and 

Dr. Kuldeep Rai. I take this opportunity to express my heartfelt thanks to my fellow 

friends and colleagues Dr. P.L. Dey, Dr. Deepti Pradhan, Mr. Utanka Kr. De, Mr. A.P. 
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Chakraborty, Ms. Sanjita Allay, Ms. Pushpanjali Ray, Ms. Rohini Lama, Ms. Bhumika 

Pradhan, Ms. Nishika Jaishee, Ms. Sweata Khati, Ms. Amrita Aacharya, Mr. Somnath 

Roy, Mr. Sibhu Barman, Ms. Basundhara Shrestha as well as all the research scholars of 

Immuno-Phytopathology Laboratory and Plant Biochemistry Laboratory and other 

researcher friends of Department of Botany and my beloved friend Late Mr. Tshering 

Bhutia, who were there in times of need and support. I wish to thank all the field 

assistants especially Late Mr. Sudarshan Tirky, for lending me their help in field 

experiments.  

 I take this opportunity to express my gratitude to my beloved mother Smt. Jasoda 

Sunar, loving sister Ms. Radhika Sunar and my late father Shri. K.B. Sunar for lending 

me every support, love and care to sail through every tough and trying times. I am 

indebted for all the valuable prayer and support of my near and dear ones who were 

there for me always. 

 

Above all I thank God almighty for giving me strength, knowledge, patience and good 

health to reach thus far.  
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