
i 

Declaration

I, Tanushree Sarkar hereby declare that the work embodied in my thesis 

entitled “Studies on resistance of Trichosanthes dioica and their 

induction with chemical inducers against fungal pathogen” has been 

carried out by me under the supervision of Dr. Aniruddha Saha, Professor, 

Department of Botany, University of North Bengal for the award of the Degree 

of Doctor of Philosophy in Botany. I also declare that, this thesis or any part 

thereof has not been submitted for any other degree/Diploma either to this or 

other university. 

(Tanushree Sarkar) 

Date: 

Place: Department of Botany, 
University of North Bengal 
Siliguri- 734 013 



ii 
 

Department of Botany 
UNIVERSITY OF NORTH BENGAL 

Accredited by NAAC with Grade ‘A’ 

ENLIGHTENMENT TO PERFECTION 

Professor Aniruddha 
Saha 
M.Sc. (Gold Med.) 
Ph.D., 
FNRS

 

 P.O. NBU, West Bengal, India  
(734013) 

Contact: +91-8617361286 
Email: asahanbu@yahoo.co.in 
 

 

 

TO WHOM IT MAY CONCERN 

This is to certify that the thesis entitled,“ Studies on resistance of 

Trichosanthes dioica and their induction with chemical inducers 

against fungal pathogen” submitted by Miss. Tanushree Sarkar for the 

award of the degree of Doctor of Philosophy in Botany is based on the 

results of experiments carried out by her. She has worked under my 

supervision at Department of Botany, University of North Bengal. I am 

forwarding her thesis for the Ph. D. degree (Science) in Botany of the 

University of North Bengal. She has fulfilled all requirements according to 

the rules of the University of North Bengal regarding the works embodied 

in her thesis. This thesis or any part thereof has not been submitted for 

any other degree/Diploma either to this or other University. 

 

 

(Aniruddha Saha) 

    Supervisor

 

 

mailto:asahanbu@yahoo.co.in


iii 
 

Acknowledgement 

 

I have much pleasure in expressing my deepest sense of gratitude to my supervisor 

Dr. Aniruddha Saha, Professor, Department of Botany, University of North Bengal for his 

untiring guidance, help and involvement throughout the course of my academic endeavors. 

His incredible availability and pertinent comments largely improved the quality of the work. 

I never forget the numerous and passionate hours of discussion on and beyond my study 

topics with him and his confidence in me. I sincerely cannot express in words, my 

gratefulness to his tremendous support and able guidance throughout the course of this 

research work. I would like to thank Dr. Dipanwita Saha, Professor, Department of 

Biotechnology, University of North Bengal, for her inspiration, encouragement and 

guidance. I am grateful for her constructive suggestions which immensely helped me to sail 

through my academic endeavour successfully.  

I would like to express my heartiest gratitude to Dr. M. Chowdhury, Head, 

Department of Botany, University of North Bengal, Prof. A. Sen, Prof. S.C. Roy, Dr. P. 

Mandal, Dr. J. B. Bhandari, Dr. S. Roy and Dr. P. Mathur, the faculties of our Department 

for their valuable advice and encouragement throughout the course of this work. My thanks 

also go for all the non-teaching staff of the Department of Botany for their various kinds of 

assistance. 

I would like to thank Dr. Subrata Raha, Associate Professor, HOD Department of 

Botany, Sidho Kanho Birsha University for his valuable advice and support in my research 

work.  

I am also grateful to my lab mates cum my siblings Dr. Shibu Das, Dr. Arnab Saha, 

Dr. Prosenjit Chakraborty, Mr. Arup Karmakar, Mr. Hrisikesh Mandal, Dr. Bikram Saha, 

Mrs. Piyali Sarkar, Mrs. Preeti Mangar, Ms. Smiriti Pradhan, Mr. Asit Ray, Ms. Suyojna 

Tamang, Mr. Biswajit Paul, Ms. Ankita Roy, Mrs. Ritabrita Saha, Mr. Kalyan Roy, Ms. 

Enakshi Sadhu, Mr, Subhrajyoti Saha and Mr. Niloy Roy for their continuous support in 

various aspect of my research work.  

I am very thankful to my roommate cum sister, Dr. Minu Bharati for taking care of 

me and providing support whenever needed. 

 



iv 
 

My grateful acknowledgement is also due to Mr. Priyankar Roy for his help and 

support.  

I also want to extend my grateful acknowledgement to my friends Mr. Arghya 

Chatterjee, Ms. Moitri Bhadra, Dr. Payel Paul, Mr. Dipayan Das, Mr. Indranjit Singha, 

and Ms. Puja Shashankar) during the course of study for their constant support and 

encouragement.  

I gratefully acknowledge the help and support that I received from Ms. Tuyelee Das, 

Ms. Ankita Biswas, Ms. Basanti Majumdar, Ms. Mitasha Karmakar, Ms. Moumita 

Chakraborty and Mr. Praveen Mandal. 

I would like to acknowledge UGC-BSR (University Grants Commission – Basic 

Scientific Research) New Delhi for their financial support in the form of fellowship for 

pursuing this work otherwise which would not have been possible.  

I would like to acknowledge Bioserve sequencing service and Mr. Sandipan 

Chakraborty for their co-operations. 

I gratefully acknowledge Dr. Manish Sharma for taking care of me and his constant 

motivation. 

Special thanks to Gurudev, Mrs. Shilpa Bhanot madam and all the member of my 

Art of Living  family. 

It would not be possible for me to accomplish my Ph. D work without the constant 

love, affection and encouragement of my beloved parents (Mr. Bhajan Sarkar and Mrs. 

Shila Sarkar) and Elder brother (Mr. Tanay Sarkar).  

 

 

 

Dated:                                (Tanushree Sarkar) 
 

 



v 
 

 

(Aniruddha Saha) 

Supervisor 

(Tanushree Sarkar) 
 

 

 



xi 
 

PREFACE 

The history of agriculture began thousands of years ago with the civilization 

of the Indus Valley. In 2016, agriculture and allied sectors like horticulture, 

forestry, animal husbandry, and fisheries together accounted for 15.4% of 

the country's gross domestic product (GDP). In 2018, 50% of the Indian 

workforce was employed in agriculture which contributed 17–18% to the 

GDP. India ranks first in highest net cropped area followed by the United 

States and China. 

 Large quantity of food crops and vegetables are destroyed annually 

due to fungal pathogens. Impact of such severe economical losses is also 

related to global poverty. According to statistics, the world harvest figures 

suggest that fungal diseases cause huge yield losses in the five most 

important crops; wheat, rice, maize, soybean and potatoes. If such losses 

were diminished, those crops would have been enough to feed at least 8.5% 

of the seven billion populations. Moreover, in a hypothetical incidence where 

these five crops were affected concomitantly, around 61% of the world’s 

population would suffer a food shortage. Therefore, proper attention to 

control fungal diseases in different countries, specifically in developing 

countries needs to be given priority.  

 As fungal diseases are a major threat to crop production, the 

application of fungicides to control fungal diseases is often considered 

necessary to secure the worldwide food supply. Furthermore, deliberate use 

of fungicides change the soil conditions and give rise to invasive fungal 

species. Most importantly it helps in development of fungicide resistance. 

The excessive use of fungicides causes health hazards to all the living 

creatures inhabiting both land and water, as it can enter aquatic ecosystems 

via drift, drainage and surface runoff from agricultural use. Despite the 

various risks in living systems and the environment due to excessive use of 

fungicides, the effects of fungicides have received far less attention. Under 

these circumstances, there is a need for constant search for new 
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environmental friendly fungicides, effective measures to prevent fungicide 

resistance, and more importantly novel treatment strategies by utilizing 

plant’s own defense mechanisms through understanding plant-pathogen 

interactions. 

 Pointed gourd (Trichosanthes dioica) is one of the most consumed 

vegetable in the Asian tropical countries. It is mainly cultivated in India, 

Bangladesh, Pakistan, Myanmar, Nepal and Sri Lanka. In India, a total of 

2,52,000 metric tons of pointed gourd was harvested from 18,000 hectares 

of land during 2016-2017. Different parts of the plant are used in a number 

of Ayurvedic preparations by the folk practitioners. Several fungal diseases 

have been reported to cause considerable damage to pointed gourd 

production in India. These include downy mildew caused by 

Pseudoperonospora cubensis, fruit rot by Pythium aphanidermatum and P. 

cucurbitacearum, sclerotinia stem rot by Sclerotinia sclerotiorum, fruit and 

vine rot by Phytophthora melonis, anthracnose by Colletotrichum capsici etc.  

Increasing fungal attacks necessitated the use of different types of 

fungicides. The compulsion of alternative environment-friendly control 

methods are being understood by the researchers and policy makers. For 

this, proper understanding of the complex defense mechanisms of plants, 

their interaction with applied defense inducing molecules and the invading 

fungal pathogens are necessary in order to increase the efficiency and 

realize the true potential of sustainable disease control methods.  
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