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FOREWORD

I am extremely happy a Festschrift titled “Entomology:

Ecology and Biodiversity” is being brought out to commemorate

the 85 birthday of Prof T N Ananthakrishnan. We are indebted

to Prof B K Tyagi for getting this most timely and authoritative

book compiled. This is a fitting tribute to the life and work of one

of the greatest scientists of India, who is a living legend.

I have known Prof Ananthakrishnan for more than fifty years.

From the very first day of my meeting him, I developed the

highest respect for his scholarship, commitment to science and

devotion to both education and research. He developed an

outstanding school of Entomology in the Loyola college of

Chennai. Normally colleges do not nurture outstanding research

schools, but the Loyola College has been an exception, thanks to

the efforts of Prof Ananthakrishnan. Prof Ananthakrishnan has

devoted his life to research on Thysanoptera on the one hand, and

to breeding outstanding young entomologists on the other.

Towards the later part of his life he planned and organized an

outstanding scientific symposium on a topic of national and

global importance towards the end of every year. In recent years,

these annual meetings, which used to remind me of famous series

th
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like the Cold Spring Harbor Symposia, were very well organized

with the participation of some of the leading scientists of our

country. At the end of each such meeting, Prof Ananthakrishnan

compiled and brought out an outstanding publication.

Ecology and Biodiversity are subjects which are very dear to

Prof Ananthakrishnan's heart. His emphasis is always been on

the mainstreaming of ecology in entomology research. The only

other scientist who has done so much for the advancement of

science in India after formal retirement, is the late Prof C V

Raman. Prof Raman used to organize every year an outstanding

symposium and also deliver a scholarly lecture containing the

data of the work he had done during that year. He will never

repeat what he said in an earlier year. Prof Ananthakrishnan

belongs to that category of rare scientists whose life revolves

around the pursuit of excellence in science.

I am confident that this book will inspire large numbers of

young scholars and scientists and lead them to take to research in

the field of biodiversity and ecology as related to entomology. The

importance of biodiversity for human security was highlighted by

the United Nations by declaring 2010 as the International Year of

Biodiversity. Also, an International Conference on Biodiversity

was held at Nagoya in Japan this year. This conference resulted

in the setting up of an Intergovernmental Platform on

Biodiversity and Ecosystem Services (IPBES). The present book

will be an important contribution to the work of IPBES.

I pray for the long life and continued scientific leadership of

Prof T N Ananthakrishnan. He is a scientists' scientist and is a

role model for the younger generation. I also thank Prof B K Tyagi

and all the contributors to this excellent book for choosing the

most appropriate way of expressing our admiration and gratitude

to Prof Ananthakrishnan for his life long contributions to science,

scholarship and society.

(M.S. Swaminathan)

Delhi Address: 503, Brahmaputra Apartments, Dr B D Marg, New Delhi - 110 001, Tel.: 011-2376 6897



 

PREFACE 

There are more kinds of insects than all other animals taken 
together, most of which are found in the tropical regions of the world. 
Estimates of the actual number of insects now living stay anywhere above 
3 million. The dominance of insects amongst all living organisms on 
earth, coupled with infinite wealth of knowledge so important for our own 
existence, is a fundamental scientific fact which is yet to be widely 
acknowledged. This dominance means that in numbers of species beyond 
our comprehension these animals permeate diverse and essential natural 
processes in Earth's terrestrial, aerial and freshwater ecosystems, contri-
buting to the function of the natural world as a self-sustaining biological 
system. Invariably insects, joined by other jointed-legs, are an integral 
and complex part of the terrestrial and freshwater ecosystems with which 
the future of humans is inextricably linked. Borne some 400 million years 
ago, in the Devonian period, insects have of course achieved, to the utter 
envy of all other arthropods, a formidable diversity on Earth so much so 
that they have virtually stolen the entire show and captivated human 
attention for centuries. Generally, insects are beneficial organisms, 
however, many of them are important pests and/or vectors to a large 
number of parasites and other microbial pathogens to both human being, 
his associates and the plants. The burden caused by their infestation or 
infection run up to several million-zillion rupees annually. This scenario 
makes insects the most formidable competitor to man for his successful 
survival. Therefore, knowledge about extreme biodiversity and ecological 
relationships of these animals is a practical necessity  – in the man’s own 
interest to sustain the species. 

This book, comprising 25 articles written on a variety of entomo-
logical subjects (e.g., morphology, taxonomy and systematics of selected 
insect orders, families, genera and/or species, physiology, behavior and 
ecology, control of pests, application of GIS in mapping and modeling, 
bioinformatics etc.) by experts in their respective field, will hopefully 
provide students, research scholars, academicians and scientists alike 
with an advanced introduction to entomology by way of original and novel 
information about insects’ diversity and ecology. Detailed description of 
certain chosen insect groups will provide ample opportunity to the reader 
to comprehend not only the harmful nature of certain species, but also the 
beneficial aspects of their life. The book truly establishes a foundation in 
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basic entomology through varied and diverse treatment to entomology, 
while focusing on specialized topics in insect ecology and biodiversity, 
forensic and medical entomology. Additionally, the book offers an updated 
bio-bibliography of Prof. Ananthakrishnan which must inspire young 
researchers and academicians towards performance with excellence! 

Professor Dr. T.N. Ananthakrishnan, Emeritus Scientist and the Ex-
Director, Entomology Research Institute, Chennai as well as Zoological 
Survey of India, Kolkata is a globally respected teacher and researcher, 
besides being world’s one of the most reputed entomologists. He will be 
turning 85 on 15th December, 2010 – a great day indeed necessitating 
celebration of his huge academic and scientific accomplishments in 
diversified fields of entomology, spanning over nearly 65 years! As a 
scientific community, with which Prof. T.N. Ananthakrishnan was ever so 
intimately linked throughout his life, it will be only befitting to dedicate 
in his honour this book, “Entomology: Ecology & Biodiversity” - a 
subject very dear to him since his formative days in science albeit his 
world class status of a complete zoologist!  

 

Dr. B.K. Tyagi 
& 

Dr. Vijay Veer 

15th December, 2010 



 

ACKNOWLEDGEMENT 

We foremost wish to express our deep sense of gratitude to Prof. M.S. 
Swaminathan for generously contributing the most significant "Foreword" 
to the festschrift in the honour of Prof. T.N. Ananthakrishnan. 

Such a massive treatise on entomology would not have been possible 
without the unstinting support and encouragement of our most revered 
and worthy contributors of the scientific writings and, therefore, we are 
foremost indebted to all of them.  

Prof. T.N. Ananthakrishnan’s biobibliography is a very diverse 
subject and has always been a challenge to make it updated since it  
incessantly increases in its wealth of knowledge and inspirational 
anecdotes every day! We have made every endeavour to make it complete 
both in its bibliographic and biographic compositions, authenticated 
further by Prof. Ananthakrishnan himself to whom our heartfelt thanks 
are always due. 

We had sown the thoughtful seed of writing this book as a festschrift 
for celebrating the 85th birthday of Prof. T.N. Ananthakrishnan during 
the spring 2006. Since then, during last four years of this young sapling's 
full development to a blooming tree to finally bear the fruits, we have 
been working relentlessly to connect with a large number of selected 
scientists and academicians. The task undertaken was immense and 
needed a most conducive environment, besides plentiful time to devote to 
the project. To this effect our wives, Mrs. Ajita Tyagi and Mrs. Dr. Neena 
Vijay Veer, generously provided a most educative ambience and kept us 
tick to our commitment despite many constraints, and for which we are 
very grateful to them.  

Lastly, but not the least, we are extremely thankful to Shri Pawan 
Sharma and Shri Tanay Sharma, Directors, Scientific Publishers (India), 
Jodhpur, for their unflinching trust in our capability and commitment, on 
one hand, and providing all help in timely bringing out this highly 
educative book for all strata of our learned society – the undergraduate 
and post-graduate students, the research scholars, the scientists and the 
academicians alike, on the other. 

 

Dr. B.K. Tyagi 
& 

Dr. Vijay Veer 



 

LIST OF CONTRIBUTORS 

DR. A. DUTTA-GUPTA  
Department of Animal Sciences,  
School of Life Sciences,  
University of Hyderabad,  
Hyderabad - 500 046, A.P., India 
E-mail: apdgsl@uohyd.ernet.in 

Dr. A. VIJAY ANANAD 
Department of Biochemistry,  
M.I.E.T. Arts and Science College,  
Tiruchirappalli, (T.N.), India 

DR. AMIT KUMAR BANERJEE 
Bioinformatics Group,  
Biology Division, Indian Institute 
of Chemical Technology,  
Hyderabad, A.P., India 

Dr. ARTI PRASAD 
Insect Microbial and Herbal 
Control Laboratory, 
Department of Zoology,  
MLSU, Udaipur - 313 001, Raj. 
E-mail: artimlsu@yahoo.co.in 

DR. B.K. TYAGI  
Centre for Research in Medical 
Entomology (ICMR),  
4-Sarojini Street, Chinna 
Chokkikulam,  
Madurai - 625 005, (T.N.), India. 
E-mail: bk_tyagi@sify.com 

DR. BHANVI WADHAWAN 
Department of Zoology,  
Punjabi University,  
Patiala - 147 002, Punjab, India. 

DR. C. RAGHUNATHAN  
Zoological Survey of India 
Andaman and Nicobar Regional 
Centre, Port Blair - 744 102, 
Andaman and Nicobar Islands, 
India. 

DR. C. SELVA KUMAR  
Sri Paramakalyani Centre for 
Environmental Sciences, 
Manonmaniam Sundaranar 
University, Alwarkurichi- 627 412, 
Tirunelveli, (T.N.), India. 

DR. C. SIVAPERUMAN  
Zoological Survey of India, 
Andaman and Nicobar Regional 
Centre, Port Blair - 744 102, 
Andaman and Nicobar Islands,  
E-mail: 
c_sivaperuman@yahoo.co.in 

DR. DEBJANI  DEY 
Division of Entomology 
Indian Agricultural Research 
Institute, New Delhi - 110 012,  
E-mail: ddeyiari@hotmail.com 

DR. DEVINDER SINGH  
Department of Zoology, 
Punjabi University,  
Patiala - 147 002, Punjab, India. 
E-mail: devinder.ss.61@gmail.com 

DR. E.R. PRASAD  
Department of Plant Sciences,  
School of Life Sciences,  
University of Hyderabad,  
Hyderabad - 500 046, India. 
E-mail: prasader@rediffmail.com 

DR. J.S. BHATTI  
Delhi  
E-mail: bhatti.js@gmail.com 

DR. K. ILANGO  
Zoological Survey of India, 
Southern Regional Centre,  
130 Santhome High Road  
Chennai - 600 028, India. 
E-mail: kilangozsi@rediffmail.com 



xii Entomology: Ecology & Biodiversity 

DR. K. PADMASREE 
Department of Plant Sciences,  
School of Life Sciences,  
University of Hyderabad,  
Hyderabad - 500 046, India. 
E-mail: kpssl@uohyd.ernet.in 

DR. K.A. SUBRAMANIAN  
Western Regional Centre, 
Zoological Survey of India, 
Sector-29, PCNT (PO),  
Pune - 411 044, M.S., India  
E-mail: subbuka.zsi@gmail.com  

DR. K.G. SIVARAMAKRISHNAN 
Flat No. 3, Rams Appartments,  
New No. 07, Natesan Street,  
T-Nagar, Chennai - 17, (T.N.)  
& 
Sri Paramakalyani Centre for 
Environmental Sciences Manon-
maniam Sundaranar University, 
Alwarkurichi - 627 412, India 
E-mail:  kgskrishnan@gmail.com 

DR. LAURENCE A. MOUND  
CSIRO Entomology,  
Canberra, Australia. 
E-mail: Laurence.Mound@csiro.au 

DR. M. ARUNACHALAM 
Sri Paramakalyani Centre for 
Environmental Sciences, 
Manonmaniam Sundaranar 
University, Alwarkurichi - 627 412 
Tirunelveli, (T.N.), India. 
Email: kgskrishnan@gmail.com 

DR. M. GOVINDARAJU  
Department of Environmental 
Biotechnology, Bharathidasan 
University, Tiruchirappalli (TN)  
E-mail: mgrasu@gmail.com; 
mgrasu@bdu.ac.in 

DR. MARIAMMA JACOB  
Department of  Zoology,  
University of  Kerala,  
Kariavattom P.O.  
Thiruvananthapuram - 695 581,  
Kerala, India. 
E-mail: mjacob1953@yahoo.com  

DR. MATHEW M. OOMMEN 
Department of Zoology,  
University of Kerala,  
Kariavattom, P.O.  
Thiruvananthapuram - 695 581, 
Kerala, India. 
E-mail: 
Mathew_M_Oommen@hotmail.com 

DR. N. BAKTHAVATSALAM 
National Bureau of Agriculturally 
Important Insects, 
Post Bag No. 2491, H.A.Farm Post,  
Bangalore - 560 024, India. 

DR. NEELIMA ARORA  
Centre for Cellular and Molecular 
Biology, Hyderabad, A.P., India 
E-mail: neelimaiict@gmail.com 

DR. P. RANI LALITHA  
Department of Environmental 
Biotechnology,  
Bharathidasan University,  
Tiruchirappalli - 620 024, India 

DR. P.G. BRINTHA 
Nachiyar Silk House,  
1/4 NMK Colony,  TVS Tollgate,  
Tiruchirappalli - 620 020,  India, 

DR. R. CHANDRASEKAR  
Department of Entomology,  
Agricultural Science Centre 
University of Kentucky,  
Lexington - 40506, KY, USA 
Email: koreanchandru@yahoo.com  

DR. RAMAKRISHNA 
Zoological Survey of India,  
Prani Vigyan Bhawan, M-Block, 
New Alipore, Kolkata - 700 053.  

DR. REJI GOPALAKRISHNAN  
Indian Agricultural Research 
Institute, New Delhi - 110 012  
& 
Defence Research Laboratory,  
Tezpur - 784 001, Assam, India. 

 



List of Contributors xiii 

DR. S. SUNDAR 
Sri Paramakalyani Centre for 
Environmental Sciences, 
Manonmaniam Sundaranar 
University, Alwarkurichi - 627 412 
Tirunelveli, (T.N.), India. 

DR. S.N. SURENDRAN 
Department of Zoology, 
Faculty of Science, 
University of Jaffna, 
Jaffna - 400 00, Sri Lanka  
E-mail: noble@jfn.ac.lk 

DR. S.R. PALLI 
Department of Entomology,  
Agricultural Science Centre 
University of Kentucky,  
Lexington - 40506, KY, USA 

DR. SAJAL BHATTACHARYA 
Post Graduate Department of 
Zoology, Asutosh College 
(University of Calcutta), 
Kolkata - 700026, India        
E-mail: sajal_58@rediffmail.com 

DR. SUBHASH CHANDER 
Indian Agricultural Research 
Institute, New Delhi - 110012,  
India 

DR. SURESH KUMAR SHAH,  
Zoological Survey of India 
Andaman and Nicobar Regional 
Centre, Port Blair - 744 102 
Andaman and Nicobar Islands, 
India 

DR. U.S.N. MURTY 
Bioinformatics Group,  
Biology Division, Indian Institute 
of Chemical Technology,  
Hyderabad, A.P., India 

DR. VIJAY VEER  
Defense Research Development 
Establishment, Jhansi Road,  
Gwalior - 474 002 (MP), India. 
E-mail: vijayveer50@yahoo.com 

DR. VIJAYAPRASAD R. KOMERA 
Department of Animal Sciences,  
School of Life Sciences,  
University of Hyderabad,  
Hyderabad - 500 046, AP, India 

DR. VINOD KHANNA 
Zoological Survey of India,  
Northern Regional Centre 
218, Kaulagarh Road,  
Dehra Dun - 248 195,  
Uttrakhand. India. 
E-mail: drvkhanna51@gmail.com 

 

 



 

CONTENTS 

Dedication of festschrift iii  

Foreword v 

Preface vii 

List of Contributors ix 

Acknowledgement xi 

 

1 Professor Dr. T.N. Ananthakrishnan: Entomologist and Polymath  

 —  B.K. Tyagi and Vijay Veer 1

2 Thysanoptera taxonomy - Purpose and practice  

 —  L.A. Mound 60

3 Latitudinal distribution of stream insect communities of the Western
Ghats 

 —  K.A. Subramanian and K.G. Sivaramakrishnan 67

4 Haplothrips fusca Moulton 1928/Haplothrips graminis Hood, 1912 in 
Hawaii (Insecta: Tubulifera: Phlaeothripidae)  

 — J. S. Bhatti and Dick M. Tsuda 86

5 Spacial and temporal distribution of phlebotomine sand flies in relation
to leishmaniases in India  

 —  K. Ilango 99

6 A brief conspectus and research priorities on Plecoptera (Stoneflies) of 
India 

 —  K.G. Sivaramakrishnan, M. Arunachalam, S. Sundar
and C. Selva Kumar

105

7 Diversity and distribution of odonates in Great Nicobar Biosphere
Reserve (GNBR), Andaman & Nicobar islands  

 —  C. Sivaperuman, Suresh Kumar Shah, C. Raghunathan 
and Ramakrishna

119



xvi Entomology: Ecology & Biodiversity 

8 Revisiting Tyagi’s Theories of ‘The Desert Malaria (1995)’ and ‘The 
Aedes albopictus – transmitted dengue sans Aedes aegypti (2006)’, with 
reference to emergence of (1) Plasmodium falciparum-dominated 
malaria in the Thar Desert, and (2) Dengue Fever in Kerala State 

 —  B.K. Tyagi 128

9 Diversity of butterflies in Chidiyatapu Biological Park, Andaman and
Nicobar islands 

 —  C. Sivaperuman, C. Raghunathan and Suresh Kumar Shah 152

10 Structure and species composition of butterflies in Great Nicobar 
Biosphere Reserve, Andaman and Nicobar isalnds 

 — C. Sivaperuman, Suresh Kumar Shah, 
C. Raghunathan and Ramakrishna

168

11 Impact of Enterobacter sp. infection in phenotypic changes and 
haemolymph protein profiling in the silkworm, Bombyx mori L.  

 —  R. Chandrasekar, A. Vijay Ananad, P.G. Brintha and B.K. Tyagi 180

12 Reproductive biology of Tribolium castaneum 

 —  R. Chandrasekar and S.R. Palli 197

13 Anopheline species complexes in Sri Lanka: A bio-ecological perspective 

 —  S.N. Surendran 216

14 Ecobiology and male dimorphism in rhinoceros beetle Oryctes rhinoceros
L. (Coleoptera: Carabaeidae) 

 —  Mariamma Jacob and Mathew M. Oommen 227

15 Diversity of aphidiinae parasitoids (Hymenoptera: Braconidae) of
aphids (Homoptera: Aphidiidae) - An Indian perspective 

 —  Debjani  Dey 248

16 Plant proteinase inhibitors and their potential in insect pest
management 

 —  E.R. Prasad, Vijayaprasad R. Komera, K. Padmasree
and A. Dutta-gupta

268

17 Emerging trends in forensic entomology: An eye towards the future 

 — Devinder Singh and Bhanvi Wadhawan 292

18 Microbial entomopathogens: a sustainable pest management strategy 

 —  Arti Prasad 310

19 Simulation of temperature - dependent development of insects  

 —  Reji Gopalakrishnan and Subhash Chander 329



Contents xvii 

20 Assessment and mapping of vectors distribution and diversity using
remote sensing and GIS 

 

 —  M. Govindaraju and P. Rani Lalitha 337

21 Vicious cycle of vector, virus and victim in dengue/dengue haemorrhagic 
fever 

 

 —  Sajal Bhattacharya 346

22 Illuminating the field of entomology: an overview of application of
marker based technology 

 

 —  Neelima Arora, Amit Kumar Banerjee and U.S.N. Murty 361

23 Neuroptera as biocontrol agents in India: Present status and future 
thrusts 

 

 — N. Bakthavatsalam 394

24 Indian biodiversity: Profile and conservation status   

 — Vinod Khanna 448

25 Thrips diversity and their functional attributes  

 — R. Varatharajan and V. S. Chochong 483

26 Diversity of dermestid beetles (Coleoptera: Dermestidae) from India, 
with identification key  to adults of Indian genera and description of a
new subspecies 

 

 — Vijay Veer 495

 


	Title

	Foreword

	Preface

	Acknowledgement

	List of Contributors

	Contents

	1. Professor Dr. T.N. Ananthakrishnan: Entomologist and Polymath

	2. Thysanoptera taxonomy - Purpose and practice

	3. Latitudinal distribution of stream insect communities of the Western Ghats

	4. Haplothrips fusca Moulton 1928/Haplothrips graminis Hood, 1912 in Hawaii

	5. Spacial and temporal distribution of phlebotomine sand flies in relation to leishmaniases in India

	6. A brief conspectus and research priorities on Plecoptera (Stoneflies) of India

	7. Diversity and distribution of odonates in Great Nicobar Biosphere Reserve (GNBR), Andaman and Nicobar Islands

	8. Revisiting Tyagi's Theories of "The Desert Malaria (1995)" and "The Aedes albopictus - transmitted dengue sans Aedes aegypti (2006)"

	9. Diversity of butterflies in Chidiyatapu Biological Park, Andaman and Nicobar Islands

	10. Structure and species composition of butterflies in Great Nicobar Biosphere Reserve, Andaman and Nicobar Islands

	11. Impact of Enterobacter sp. infection in phenotypic changes and haemolymph protein profiling in the silkworm, Bombyx mori L.

	12. Reproductive biology of Tribolium castaneum

	13. Anopheline species complexes in Sri Lanka: A bio-ecological perspective

	14. Ecobiology and male dimorphism in rhinoceros beetle Oryctes rhinoceros L. (Coleoptera: Carabaeidae)

	15. Diversity of aphidiinae parasitoids (Hymenoptera: Braconidae) of aphids (Homoptera: Aphidiidae) - An Indian perspective

	16. Plant proteinase inhibitors and their potential in insect pest management

	17. Emerging trends in forensic entomology: An eye towards the future

	18. Microbial entomopathogens: a sustainable pest management strategy

	19. Simulation of temperature - dependent development of insects

	20. Assessment and mapping of vectors distribution and diversity using remote sensing and GIS

	21. Vicious cycle of vector, virus and victim in dengue/dengue haemorrhagic

	22. Illuminating the field of entomology: An overview of application of marker based technology

	23. Neuroptera as biocontrol agents in India: Present status and future thrusts

	24. Indian biodiversity: Profile and conservation status

	25. Thrips diversity and their functional attributes

	26. Diversity of dermestid beetles (Coleoptera: Dermestidae) from India, with identification key to adults of Indian genera and description of a new subspecies




