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Foreword

he Entomological Society of India (ESI) with a membership
base of more than 1400 entomologists is in its ninth decade

of its existence and service to Entomology of India. In the last eight
decades the ESI and the Indian Journal of Entomology (IJE) have
undergone many transformations and changes, and many changes are
forthcoming.
To effect these changes few activities have been executed in
the last few years. One of these is to identify the excellence in how
Entomology is practiced in India, and if possible provide the required
motivation and encouragement. This has led to selecting the best of
the Entomologists and awarding them, with a view to encourage the
performing ones based on some established criteria. This activity has
started 2018-2019 and led to awarding five young Entomologists in 2019
for their significant accomplishments in various fields of Entomology.
This activity continued in 2020-21 and the awards are being presented
now for not only young Entomologists but also under senior category and
best PhD thesis. I am sure these activities will promote Entomology in
India.
An additional thing planned and being executed now is the ESI
Annual Lecture Series. The ESI is proud that the first of these lectures
is being delivered by one of the eminent entomologists. I am sure this
Lecture Series will be sustained and will provide a potential platform
for professional impetus to Entomology. The journal Indian Journal of
Entomology (IJE) has also undergone many changes in line with current
publication standards. The ESI has been behind these changes. I wish
that in the ensuing years the ESI will move forward with more such
promising changes. I seek the support of all Entomologists in these new
activities of the ESI, so that together we can progress and face the
challenges effectively.
V. V. Ramamurthy
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About ESI & ESI Awards

he Entomological Society of India (ESI) was founded in 1938, it is one of the
largest professional societies in India serving entomologist s and researchers

in related disciplines. The society is publishing Indian Journal of Entomology since
1938; the Bulletin of Entomology since 1967, Bionotes since 2020, Indian Entomologist
since 2020. The society has published a number of books, technical bulletins, reports,
Conference and Symposium proceedings ever since its inception to spread the knowledge
of Entomology.Indian Journal of Entomology (ISSN 0367-8288 for print and ISSN
0974-8172 for online) originated in 1939, and is a leading journal in entomological
science published quarterly by The Entomological Society of India. Since 1956, it is
being published as a quarterly Journal and the four parts are published each in March,
June, September and December. Indian Journal of Entomology publishes high-quality
original articles and reviews on various aspects of entomology – both basic and applied,
covering taxonomy, toxicology, ecology, biodiversity, pest management and pesticides,
biopesticides and botanicals, biotechnological approaches in entomology, inclusive of
latest trends in frontier technologies like application of remote sensing and crop-pest
modelling. As per the recommendations of the Executive Committee, the Entomological
Society of India (ESI) has introduced the ESI Young Entomologist Award in the year
2020. The society has introduced ESI Senior Entomologist Award, and ESI Best Ph.D.
thesis Award from 2021 onwards. Accordingly every year, three young entomologists,
two senior entomologists, and three Best Ph.D. thesis will be awarded to encourage,
recognize and promote the outstanding contribution of entomologists in the country.
Each award carries a cash award, a certificate with a citation.
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Programme Schedule - ESI Annual Workshop 2022
Date

Particulars

10:00-10:15 AM

Welcome address
Dr. Subhash Chander
Director, ICAR- NCIPM, New Delhi

ESI Awards (2021) ceremony

Guest of Honour
Dr. Y.G. Prasad
Director, ICAR- Central Institute for Cotton Research, Nagpur
10:15 - 10:50 AM
Presentation by the ESI Awardees
Chair: Dr. Y. G. Prasad
Presentation by Senior Entomologist Awardees
1. Dr. Ankita Gupta 2. Dr. Mukesh Kumar Dhillon
10:50 - 11:00 AM

Tea Break

11:00 - 12:15 PM

Presentation by Young Entomologist Awardees
1. Dr. Amalendu Ghosh
2. Dr. Guru Pirasanna Pandi
3. Dr. K. Selvaraj
4. Dr. P R Shashank
Presentation by Best Ph.D Thesis Awardee
Dr. B. Kariyanna

12:15 - 01:00 PM

Presentation of Awards &
Address by the Guest of Honour
Dr. Y. G. Prasad, Director, ICAR-CICR, Nagpur
Lunch

01:00 - 02:00 PM

1st ESI Annual Lecture 2022 &
Felicitation of Outgoing Executive Committee
Chair:
02:30 - 03:15 PM

Dr. S. N. Puri

Co-Chair: Dr. K. S. Khokhar

03:15 - 03:30 PM

1st ESI Annual Lecture 2022 :
Saving ‘the little things that run the world’
Dr. Chandish R. Ballal
Former Director, ICAR- NBAIR, Bengaluru
Remarks by the Co Chair and Chair

03:30 - 04:00 PM

Felicitation of the Outgoing Executive Committee

04:00 PM

Vote of Thanks - V. V. Ramamurthy

Zoom Link & Registration

https://us02web.zoom.us/webinar/register/WN_le58Cx2jRNmyXiQJ9iOL3Q
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1st ESI Annual Lecture 2022

Dr. Chandish R. Ballal
Former Director
ICAR-NBAIR, Bengaluru
Former Project Coordinator, AICRP on Biological Control
Email: ballalchandish@gmail.com
SAVING ‘THE LITTLE THINGS THAT RUN THE WORLD’

W

ilson (1987) in his classic paper on “the little things that run the world”
states that a total of 42,580 vertebrate species have been described,

while 990,000 invertebrate species have been described, of which 290,000 alone are
beetles. Some of the insects which often take centre stage are the butterflies (because
of their beautiful colours), bees and ants (because of their anthropomorphizing ways) and
the caterpillars, which cause visible harm to plants. However, the seemingly insignificant
(and several nameless) ones are those which ‘run the world’. Sadly, efforts have been
scarce on documenting the status of these insignificant champions in nature and gathering
empirical and experimental evidences on the services provided by these unsung heroes.
With an erudition as vast as the world of insects, we need to reflect on the numberless
ways in which humanity interacts with these wonderful (several times bothersome) little
animals.
As a first step, it is extremely important to document our insect diversity, for
which we need teams of trained taxonomists to undertake systematic surveys in different
parts of the country, with a strong commitment to identify the service providers and
trouble makers with equal zeal. An article by E. O. Wilson in 2004 states that at that
point of time there were around 6000 taxonomists worldwide working on all organisms
combined. He termed the taxonomists group as ‘a tiny slice of the biological community
as a whole’, and the discipline of taxonomy as ‘one of the weakest and most underfunded’.
He further opined that to move the global biodiversity survey at least to near completion
within a single human generation, twice the above number of taxonomists are required
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with several technical assistants each and with adequate technological support. Today
it is felt that more than thrice the above number of insect taxonomists alone may be
required for the assignment on hand. However, it is a matter of great concern that there
is a worldwide decline in the number of trained taxonomists, which has a broad impact
on various facets of science and society. A recovery plan for the endangered taxonomy
profession has to be in place, wherein a strong group of professional taxonomists would
be focusing not on identifying new species and genera, but on using cyberspace and
advanced skills to recruit, train, and provide direction on taxonomic work for amateurs,
parataxonomists, the general public, and governments (Pearson et al., 2011).
Insects provide ecosystem services in natural environments, anthropic landscapes
and semi-natural habitats. Researchers, world-over, have attempted to quantify the
services provided by insects. In Brazil, insect pollination is reported to increase the
economic value of agricultural production by about 30%, which corresponds to US
$12 billion per year. A review from the US reported that parasitoids and predators
are responsible for natural control of 33% of crop pests and the value of this natural
control was estimated to be $ 4.5 billion annually. In India, the sugarcane woolly aphid,
Ceratovacuna lanigera, was managed through conserving the indigenous natural enemies
– Encarsia flavoscutellum, Dipha aphidivora and Micromus igorotus - leading to savings of
more than 1000 crore INR (equivalent to approximately 14.98 million US$). Besides the
economic benefits, there are additional benefits to the environment and society, which
cannot be quantified or monetized. The above estimates clearly indicate that there is a
dire need to invest substantially on efforts to “save” or maintain these service-providing
insects.
Climate change, invasive species, pollution, changes in land and sea use and species
over exploitation are considered to be the biggest threats to earth’s biodiversity.
Butterflies fluttering through our gardens, fireflies blinking in the bushes, chirping
of crickets are some of the magical experiences, which have now become rarities. We
should confess that besides climate change, human interventions are majorly responsible
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for the significant and rapid decline in insect diversity, which in turn causes tremendous
loss of the ecosystem services they provide. It is predicted that at the current insect
extinction rate, 40% of the world’s insect species would be lost within a few decades.
Buchanan (2021) in his paper on ‘Algorithmic bug hunting’ reports on a 30-year study
by the Entomological Society Krefeld in Germany which documented a 75% decrease in
the number of flying insects. Siebold et al. (2019) provided robust evidences on drastic
reductions in both total insect biomass and number of species or groups of species.
The father of biodiversity E. O. Wilson said that there was still time to reverse
a “sixth extinction” of most species on the planet if environmental degradation was
halted. In his book Half-Earth, he passionately proposed setting aside half the planet
for non-human species. He believed that ‘half earth’ was the only answer to stave off
mass extinction and ecological collapse, and to create a panacea for climate change.
It is time for us to seriously think of practical ways of conserving the ‘little things.’
The Centre for Biological Diversity, an organisation in the US works to secure a future
for all species, great and small, which are hovering on the brink of extinction. Through
their “Saving the Insects” campaign, the Centre fights to save insects from extinction
by combining science and creative activism with environmental laws and policy. The
aim of the campaign is to get insects the protection they need under the Endangered
Species Act. The CBA combats the heavy use of deadly chemical pesticides, challenges
projects that harm insect species and their habitats and makes consistent efforts to
eliminate illegal ‘bug trade’. The modus operandi followed by CBA is crafting and pushing
local, state and federal policies that limit the use of toxic pesticides, promoting better
practices to protect insects and preparing reports for the public and policy makers
on the status of insects and the threats they face. In India there is an imperative
need for such initiatives. Emphasis has to be laid on providing funding to projects and
initiatives which should initially focus on documenting the status of our insect diversity by
identifying and listing the species we have already lost and those which are on the brink
of extinction. Further, focus should be on providing habitats which support the insect
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diversity. Land management decisions should be tailored taking into consideration the
ecosystem services performed by insects. There is an urgent need to thoroughly assess
synergies between functional ecology, community ecology, and biodiversity conservation
under current global changes. Quantification of the economic benefits accrued through
adoption of habitat management strategies to conserve and augment beneficial insects
in agricultural ecosystems and creation of pollinator gardens in urban areas are some
perfect strategies, which would ensure visibility to the approach and realisation of the
benefits of insect-provided services by all stake-holders.
References
Buchanan, M. (2021). Algorithmic bug hunting. Nat. Phys. 17, 288 https://doi.
org/10.1038/s41567-021-01199-y
Pearson, D. L., Hamilton, A. L. and Erwin, T. L. (2011) Recovery plan for the
endangered taxonomy profession, bioScience, 61, (1): 58–63 https://doi.org/10.1525/
bio.2011.61.1.11
Seibold, S., Gossner, M.M., Simons, N.K. et al. (2019) Arthropod decline in grasslands
and forests is associated with landscape-level drivers. Nature 574: 671–674. https://
doi.org/10.1038/s41586-019-1684-3
Wilson, E. O. (1987) The little things that run the world (The importance and
conservation of invertebrates) Conservation Biology, 1, (4): 344-346.
Wilson, E. O. (2004) Taxonomy as a fundamental discipline. Phil. Trans. R. Soc.
Lond. B359739 http://doi.org/10.1098/rstb.2003.1440
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ESI AWARDEES-2021

Senior Entomologist Awardees
Dr. Ankita Gupta
Senior Scientist
ICAR-National Bureau of Agricultural
Insect Resources (NBAIR)
Bengaluru, India

D

r Ankita Gupta has worked exhaustively on the species diversity of parasitic
wasps from different geographical regions of the World (Oriental, Palearctic

and Afrotropical) and described 65 new species from India, French Reunion Island, and
Iran. Dr Gupta has published 126 peer reviewed research papers including four exhaustive
research monographs on speciose-rich cryptic and challenging taxa 1) Reared species
of Indian Microgastrinae (Hymenoptera: Braconidae), 2) Dolichogenidea Ultor-group
(Braconidae) (67 species from India and China), 3) Apanteles Ater-group (Braconidae)
(97 species from India and China), 4) Indian Vespidae (288 species) and one international
catalogue on Microgastrinae of Reunion Island of Indian Ocean (37 species). With
international collaborations, she reviewed world species of the genus Cotesia; genus
Microplitis from India; genera Cotesia, Iconella and Deuterixys from Iran and developed
diagnostic keys to the world species of Megaprosternum and Cassidibracon and Oriental
species of Pambolus. She published keys to the Indian species of the genera Diolcogaster,
Halticoptera and species keys of Anisopteromalus from the Indian subcontinent; first
report of Tanaostigma from the Old World; and first report of Pambolus and Coccygidium
species from the Oriental region. She first reported native parasitoid complex of many
invasive pests- Spodoptera frugiperda, Phenacoccus manihoti, Tuta absoluta, etc. With
an ardent interest in insect taxonomy, Dr Gupta has explored many taxa other than
parasitic wasps along with international collaborators - she discovered for the first time
family Xenasteiidae (Diptera) from the Indian mainland; reviewed world species of the
genus Apochrysa (Neuroptera: Chrysopidae); first reported a rare predatory species of
chrysopid- Apochrysa evanida and revived larval taxonomy of Ascalaphus (Neuroptera:
Myrmeleontidae) after 100 years of its discovery and added additional characters. She
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pioneered in development of Indian reared parasitoid inventory with 500+ host species
and 1000+ species of wasps.
Translating her taxonomic skills for practical use in agriculture, Dr Gupta has
identified, screened, commercialized and transferred three technologies, as a co-inventor,
to various private companies for rearing many parasitoid species - Nasonia vitripennis,
Spalangia cameroni and Nesolynx thymus for their use in house fly, Musca domestica
management to promote pesticide free poultry farming. These proven technologies are
giving up to 80 % natural control following standard protocol.
Dr Gupta has developed exhaustive online insect identification research aids
(databases and catalogues) for Indian parasitic and predatory wasps and bees – Indian
Braconidae https://databases.nbair.res.in//Braconidae/index.html; Indian fauna of
Pteromalidae https://databases.nbair.res.in/Pteromalidae/index.php ; Vespidae of India
https://databases.nbair.res.in/Vespidae/vesp_index.html; Indian genera of Chalcididae
https://databases.nbair.res.in//Chalcididae/index.php; Bee fauna of India- Part I
(Xylocopa) https://databases.nbair.res.in//BeeKB/index.php; Bee fauna of India- Part
II (Ceratina) https://databases.nbair.res.in//Bee_Ceratina/index.html and Indian
Megachilidae https://databases.nbair.res.in/Indian_Megachilidae/factsheet.html. She
is instrumental in digitization of all the primary types and vouchers of the National Insect
Museum (NIM) of ICAR-NBAIR and has made the NIM dataset available for open access
through databases https://databases.nbair.res.in//Type_Specimens/index.php;https://
databases.nbair.res.in/Amazing_Creatures/index.html and https://databases.nbair.res.
in//NBA/index.html
Dr Gupta has submitted more than 500 sequences of authentically identified and
vouchered Indian species of parasitoids in NCBI. On invitation, Dr Gupta has served as an
expert consultant for the International PhD students from Tarbiat Modares University,
Iran sponsored by the Department of Science, Iran to work on Palearctic fauna. She has
visited many international organizations for international collaborative research - the
Natural History Museum, London; Centre for Agriculture and Bioscience International,
Egham; University of Gotherburg, Sven Lovén centre for Marine Sciences, Kristineberg,
Sweden.
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Dr. Mukesh K. Dhillon
Principal Scientist
Division of Entomology
ICAR-Indian Agricultural Research Institute (IARI)
New Delhi, India

D

r. Mukesh K. Dhillon has made significant research contributions in deciphering
mechanisms, physico-chemical basis of host plant resistance, inheritance of

resistance to insects; and identified several diverse sources of resistance in maize and
sorghum against Chilo partellus and Atherigona soccata, and Bactrocera cucurbitae in
bitter gourd to develop pest resistant varieties for sustainable crop production. He has
determined mechanisms and factors governing induction and termination of diapause,
developed temperature-based development models for diapausing larvae, and genetics
and inheritance of diapause in C. partellus, which will be highly useful for predicting the
occurrence, seasonal emergence, number of generations and population dynamics of C.
partellus. He has also mapped phenotypic variability and established different biotypes of
C. partellus in different agroecological regions of India. Development of new techniques
for biochemical insect-plant interactions such as HPLC-PDA based amino acids and GC-MS
based lipophilic metabolite profiling methods for different plant parts and insect pests;
and development of various bioassay and screening techniques for host plant resistance
to insect pests in maize, sorghum, chickpea, pigeonpea, cotton, groundnut and rapeseedmustard are also some of the notable contributions to his credit. Apart from research,
he has also been involved in R&D such as development and release of first double zero
mustard variety (Pusa Double Zero Mustard 31) possessing low erucic acid (<2%) in oil and
low glucosinolates (<30ppm/g) in seed meal cake, two other rapeseed-mustard varieties
(Pusa Mustard 32 and Pusa Double Zero Mustard 33), and one maize hybrid (PJHM-1).
Presently working on insect-plant interactions and molecular insights to understand
the resistance mechanisms in maize against Chilo partellus and Spodoptera frugiperda;
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insect-plant interactions in rapeseed-mustard against aphids and their management; and
physiological and molecular insights on diapause in Chilo partellus. Dr. Dhillon has made
more than 200 publications with over 90 research papers in peer reviewed international
and national journals. Dr Dhillon is actively involved in teaching, student’s research
guidance and extension activities of the Institute. He has earned and implemented several
research projects from the funding agencies like DBT, DST and ICAR. Dr. Dhillon has
been recipient of ICAR Jawaharlal Nehru Award for Postgraduate Agricultural Research,
2005; DEF Young Scientist Award 2006 by Academy of Environmental Biology, Lucknow;
XXIV ICE Travel Award 2012, Daegu, South Korea; Best ICAR-AICRP-Rapeseed Mustard
Team Award 2017; The Professor T.N. Ananthakrishnan Senior Scientist Award for the
biennium 2016-2017 by Prof. T.N. Ananthakrishnan Foundation; Co-chairman, Organizing
Committee, International Plant Protection Congress 2019; International Plant Protection
Congress Award for Scientific Achievement 2019 by International Association for the
Plant Protection Sciences, University of Nebraska, Lincoln, NE 68583-0816, USA; Prof.
G. S. Shukla Award 2020 by The Academy of Environmental Biology, Lucknow. Dr. Dhillon
is Fellow of the National Academy of Agricultural Sciences, Entomological Society of
India, Academy of Environmental Biology, and Plant Protection Association of India. He
is also the life member of several professional organizations and learned societies.
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Young Entomologist Awardees
Dr. Amalendu Ghosh
Scientist (SS)
Advance Centre for Plant Virology
Division of Plant Pathology
ICAR-Indian Agricultural Research Institute (IARI)
New Delhi, India

T

hrips and whitefly transmit several plant viruses in pulses, oilseeds, vegetables,
fiber, and ornamental crops. Less is known about the relationships of thrips

and whitefly with plant viruses in the Indian context. Tospoviruses propagate within the
thrips body; thus, thrips serve as alternate hosts. Tospoviruses (GBNV, WBNV) induce
harmful effects such as delayed larval molting, reduced adult longevity, and survivability
of Thrips palmi (Ghosh et al. 2019). T. palmi can only acquire the tospoviruses at the
early larval instar and transmit the virus during the adult stage. The inability of the
adult stage to transmit the virus was described earlier due to the breakage of the
connection between primary salivary glands and the anterior midgut. We have shown for
the first time that the connections remain intact throughout the adult stage (Ghosh et al.
2021a). It is the susceptibility of the midgut epithelial cells that determines the stagespecific virus infection in thrips. We also demonstrated the stage-specific progress of
the tospovirus infection in T. palmi. Primary cell culture of T. palmi was developed that is
immensely useful to tospovirus workers worldwide to study the virus-vector interaction
in vitro (Ghosh et al. 2020). Tospovirus-nucleoprotein (GBNV-N) localizes in the nucleus
of T. palmi cells in primary cell culture. The virus particles probably enter vector cells by
clathrin-mediated endocytosis (Ghosh and Jagdale 2019). In response, genes associated
with innate immunity, endocytosis, and cuticle development are differentially expressed
in viruliferous T. palmi (Mahanta et al. 2022). UHRF1-binding protein 1-like (UHRF1BP1L)
is recruited in the early endosomes during viral endocytosis. Silencing T. palmi UHRF1BP1L
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using chemically modified antisense oligos reduces the virus titer in T. palmi. Silencing
innate immune-associated gene like phosphoribosylformylglycinamidine synthase (PFAS)
induces morpho-deformities and knockdown in T. palmi. These could be novel targets for
genome-assisted management of thrips. Besides, we have developed rapid field-based
diagnostics of major thrips vectors based on recombinase polymerase amplification and
polymerase spiral reaction (Jangra et al. 2020; Priti et al. 2021; Jangra et al. 2022).
These assays do not require any sophisticated laboratory equipment and are useful for
non-expert personnel in the field of quarantine.
In whitefly-begomovirus relationships, the transovarial transmission of a bipartite
begomovirus (DoYMV) by whitefly (Bemisia tabaci Asia II 1) was demonstrated for the
first time (Ghosh et al. 2021b) that is an exception to the classical concept of the
whitefly-begomovirus relationship. The findings have great epidemiological relevance
as the virus can survive in the insect vector in absence of host plants and bridge the
gap between cropping seasons. Further, the dynamics of a monopartite and a bipartite
begomovirus during acquisition and inoculation by whitefly have been reported (Roy et al.
2021). The putative genes of whitefly associated with begomovirus (ChiLCV) transmission
have been identified and their functional role has been validated by RNAi (Nekkanti
et al. 2022; Chakraborty et al. 2022). In the management of insect vectors, a novel
method by spray-on application of dsRNA targeting key genes of insect vector has
been demonstrated to induce mortality and inhibit virus transmission under semi-field
conditions (Chakraborty et al. 2022). This would be a potential eco-friendly alternative
to hazardous pesticides and can reduce pesticide use by USD 420 million globally. In
addition, a sponge gourd variety (PSG-29) and a sponge gourd line (IC-0588957) resistant
to whitefly-transmitted tomato leaf curl New Delhi virus were developed which can save
yield losses by 10 tons/ha.
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Dr. G. Guru Pirasanna Pandi
Scientist
Crop Protection Division
ICAR-National Rice Research Institute (NRRI)
Cuttack, Odisha, India

D

r. G. Guru Pirasanna Pandi has significantly contributed for the development of
IPM strategies against key insect pests of rice. Dr. Pandi also involved in the

identification of brown planthopper resistant germplasms and associated in the development
of two stress tolerant rice varieties viz., CR Dhan 317 (BPH-resistant) and CR Dhan-102
(drought tolerant) and one high yielding rice varity CR Dhan-318. He has credited the
two complete mitochondrial genome sequences (rice gundhi bug and brown planthopper
biotype-4) first time in world and also developed >500 DNA barcode and unique mitochondrial
haplotype sequence of different rice insect pests. He also involved in the identification
of new bacterial biocontrol agent, Skermanella sp. against rice leaf folder and pink stem
borer and development and commercialization of liquid formulation of microbial consortium
for insect pest (leaf folder) and diseases (seedling blight, sheath rot and sheath blight)
management. He was associated with the development of the mobile app “RiceXpert” for
the farmers to provide information on insect pests’ problems in real time for different
field and post-harvest pests; developed white backed brown planthopper and rice root-knot
nematode database on host plant resistance and rice-insect diagnostic guide; also developed
low cost IPM technology for farmers’ participatory rice seed production. Commercialized
three biocontrol agents: NRRI Trichocard Tj; NRRI Trichocard Tc and NRRI Braconcard
Bh against rice lepidopteran pests. He has identified effective botanicals and essential
oil Nano-emulsion against rice stored grain pest and worked out residue dynamics of rice
pesticides and their decontaminations technique. Predicted and validated climate change
impacts on brown planthopper population dynamics using INFOCROP phenology model. Dr.
Pandi has published 34 peer-reviewed publications in international journal of high impact
factor, 32 in national (Indian) peer-reviewed journals, 3 books, 10 book chapters and several
technical bulletins. He was recipient of many awards by other professional societies.
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Dr. K. Selvaraj
Scientist (SS)
ICAR-National Bureau of Agricultural
Insect Resources (NBAIR)
Bengaluru, Karnataka, India

D

r. K. Selvaraj has a deep affinity for the farming community and a broad
interest in the biological control and environmental protection. He made

commendable contribution on whitefly taxonomy through morphological and molecular
approach, ecology and biological control of whiteflies especially invasive species. He
reported rugose spiralling whitefly, Aleurodicus rugioperculatus, Palm infesting whitefly
Aleurotrachelus atratus and woolly whitefly Aleurothrixus floccosus for the first time
from India, and documented several natural enemies of these invasive whiteflies including
Encarsia guadeloupae, E. dispersa and E. cubensis.
He focused on mass production, augmentation and conservation strategies for the potential
parasitoids Encarsia guadeloupae and E. cubensis in coconut and identified and validated potential
entomopathogenic fungus Isaria fumosorosea (Pfu-5, Pfu-6, Pfu-8 and Pfu-9) against these
invasive whiteflies. Both mass production technologies have been commercialized and generated
revenue Rs 6 lakhs through sale of technologies. Besides, he has validated and popularized both
the technologies in many coconut and oil palm growing state in India and same has been adopted
widely by many progressive growers in India. These finding significantly impacted in terms of
saving Rs 9500/ha in the crop protection cost and 900 ml of pesticides/ha.

He has developed mobile app (Shatpada RSW) for coconut whiteflies and associated
in the development of an expert system (JAFexpert) for jute and allied fibre crops
to educate the farmers and other stakeholders. He also determined multiple-species
economic injury levels and iso-loss line in rice and jute for precision pest management.
Developed and validated a simulation model for assessment of impacts of climate change

on Sesamia inferens in rice.
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He was trained in advanced molecular techniques and characterized many whiteflies
and their natural enemy’s through DNA barcoding and submitted about 80 sequences
in NCBI database. He has also identified and characterized three genetic groups of
Bemisia tabaci viz., Asia-I, Asia-II 1 and Asia-II 5 in India using molecular techniques.
He has also associated in development of novel device for release of parasitoid of Opisina
arenosella in coconut palm.
With a great affinity to agriculture and farmers, Dr Selvaraj has been proactive
in transfer of technologies on biological control of whiteflies to the growers and other
stakeholders through front line demonstrations, awareness cum sensitization program,
brainstorming, farmers field school, field day, workshop, frequent diagnostic field visits,
training programs and delivering lectures and providing agro-advisories and guidance
through extension folders, technical bulletins, print media and radio talks. Through his
extensive extension work, he has promoted the bio intensive pest management strategies
for whiteflies that eventually discouraged the indiscriminate and intensive use of
environmentally hazardous chemical pesticides in coconut and oil palm ecosystem.
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Dr. Shashank P R
Scientist (SS)
Division of Entomology
ICAR-Indian Agricultural Research Institute (IARI)
New Delhi, India

M

y research mainly focuses on insect taxonomy, insect diversity and invasive
insect pest detection and management. In last ten years, published more

than 45 publications in reputed journals and described 8 new species, two new genera,
9 new records to India, 4 new host records, 20 new range records and 6 checklists for
Lepidoptera and Cicadellidae groups. My expertise in DNA barcoding of insect generated
more than 400 DNA-Barcodes which aid in authentic identification of domestic and
invasive insect pests. My research contribution in following two broad areas are
1. Insect taxonomy and pest diagnostics: IARI-National Pusa Collection (NPC) is a 100
years old national repository for agricultural insect pests.
a. I am responsible for collection, curation, and identification of order Lepidoptera in
NPC. During the period 2013 to 2021, provided Insect Pest Diagnostic Services to
more than 40 national institutes/universities and identified about 2619 specimens.
b. Based on the behavioral differences, diagnostic morphology and molecular phylogenetic
data, described a new pest species, Conogethes sahyadriensis (Lepidoptera:
Crambidae), which infests cardamom plantations and feeds by boring into stem and
capsules. This work influenced development of new pest management methods in
Cardamom (Shashank et al., 2014a, 2014b and 2018).
c. A new species leaf webworm, Acria meyricki (Lepidoptera: Depressariidae) on oil
palm, was described from India along with species checklist and diagnostic keys for
Indian species (Shashank et al. 2015). Yield loss of up to 34% is reported from
this pest at present and the discovery of new species helped in developing speciesspecific pest management strategies.
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d. Received DST-Start Up Research Grant (Young Scientist) for the taxonomic revision
of subfamily Plusiinae, one of the agriculturally important group. Taxonomic accounts
of 31 species with adult images, species diagnostic characters and host plants were
studied and described. For the first time, a barcode library for 25 species of Indian
Plusiinae has been developed. Also published online taxonomic database “Plusiinae of
India” (http://npc.iari.res.in/plusiinae/index.php). Till now, more than 8000 unique
visitors from across the world have visited this database (Shashank and Roni, 2014;
Twinkle et al., 2020).
e. Studied molecular diversity of T. absoluta, Leucinodes orbonalis (Brinjal shoot &
fruit borer), Chrysodeixis eriosoma, Sesamia inference and Maruca vitrata (Legume
pod borer) for the first time in India (Shashank et al. 2015;2018, Dey et al. 2021 and
Chatterjee et al. 2019).
f. Morphological characterization of antennal sensilla of Earias vittella (Fabricius)
(Lepidoptera: Nolidae) was studied using SEM. Nine distinct types of sensilla were
identified on the antennae of both sexes: sensilla trichodea, sensilla basiconica,
sensilla coeloconica, sensilla auricillica (multiporous), sensilla chaetica, uniporous
peg sensilla (uniporous), sensilla styloconica, sensilla squamiformia and bohm bristles
(aporous) (Rani et al., 2021).
Invasive insect pests: South American tomato pinworm, Tuta absoluta (Meyrick,
1917) (Lepidoptera: Gelechiidae), one of the destructive invasive pests reported for the
first time in India and provided rapid action plan for its management in India (Shashank
et al., 2015). Also initiated nationwide survey, monitoring, invasion risk analysis (Fand
et al., 2020) and pest management deliberations in the country on this invasive pest.
Identified first record of Invasive fall army worm (FAW), Spodoptera frugiperda (J.E.
Smith) from Nepal (Bajracharya et al., 2019), detection of ‘R-Strain’ of S. frugiperda
(Mahadeva Swamy et al., 2018) from India and report of mango fruit borer, Citripestis
eutraphera (Meyrick) (Lepidoptera: Pyralidae) from Main land India (Jayanthi et al.,
2014).
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Best Ph.D Thesis Awardee
Dr. Kariyanna B.
Department of Entomology
University of Agricultural Sciences
Raichur, India
Present address:
Department of EntomologySchool of Agricultural
Innovations and Advanced Learning Vellore
Institute of Technology
Vellore 632014, Tamil Nadu, India

T

HESIS TITLE: IDENTIFICATION AND FUNCTIONAL ANALYSIS
OF GENES INVOLVED IN INSECTICIDE RESISTANCE IN Leucinodes

orbonalis GUENÉE (LEPIDOPTERA: CRAMBIDAE)
Brinjal is an important vegetable crop in India, China and Bangladesh. The important
setback for brinjal productivity is Leucinodes orbonalis causing damage up-to 90 per cent
in the major brinjal growing regions of the world. Hence, by considering the economic
importance of the pest, the present study was conducted in joint collaboration with UAS,
Raichur and ICAR-NBAIR, Bengaluru, to critically examine the population dynamics of
L. orbonalis on various cultivars and resistance of field-collected L. orbonalis population
to insecticides at biological, biochemical and molecular level. The population dynamics
of L. orbonalis on seven brinjal cultivars revealed, minimum fruit damage on Eeranagere
(23.02%) in two seasons with the bimodal distribution of the populations. The temperature,
wind and RH were the prime weather-factor influenced the L. orbonalis infestation. The
concentration-mortality bioassays against five field-collected populations revealed very
high levels of resistance to phosalone (534.6 fold) by Bhubaneswar and low resistance
to emamectin benzoate (1.3 fold) by Pune larval populations compared to susceptible isofemale population (Lo-S) of L. orbonalis. The larval midgut metabolic enzyme activities
indicated the enhanced activity of O-demethylase of cytochrome P450-monooxygenase
(CYP) from 5.4 to 18.5 fold, glutathione S-transferase (GST) from 4.1 to 8.9 fold and
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carboxylesterases (CE) from 1.5 to 3.1 fold in different field populations, over the
Lo-S. Among four major esterase bands (E1 to E4), the high molecular weight E1 and
E2 bands were prominent in Bhubaneswar, Dharmapuri and Raichur populations, faint
in Varanasi and no band in the Lo-S population. For normalization of RT-qPCR data of L.
orbonalis, the 28S ribosomal protein S3 mitochondrial (28SR3) and glyceraldehyde-3phosphate-dehydrogenase (GAPDH) were found highly stable and most suitable across
various experimental conditions. Mining of the de novo draft-genome and transcriptome
of L. orbonalis identified, 72, 34 and 94 full-length putative unigenes with 34, 25 and
16 resistance homologous putative genes, coding for CYP, GST and CE respectively were
identified. Among the CYP genes, CYP324F1 is novel to the biological system and it was not
been reported from any other living organism so far. Studies on the expression pattern
of resistant genes from five field-population indicated that the significant variation
in the relative expression of four (CYP324F1, CYP306A1, CYP6AB149 and CYP6CT1),
nine (contig2323-0.22, contig14202-0.24, contig3755-0.39, contig3537-0.3, contig1990.91, contig3023-0.16, contig3291-0.7, contig4841-1.1 and contig2323-0.23) and two
(contig11486-0.8 and contig4653-0.41) genes of CYP, GST and CE observed respectively
over Lo-S. The results indicated the evolution of multiple modes of insecticide resistance
in L. orbonalis. Further, RNAi by silencing of CYP genes (CYP324F1 and CYP306A1) via
oral-feeding of dsRNA, resulted in 53.4-85.0 per cent down-regulation of the transcripts
with 20.28-33.41 per cent larval mortality at 1 μg/μL dsRNA. The data generated here
has immense value in designing new tactics for the management of insecticide resistance
in L. orbonalis. This is the first comprehensive study in the country as well as in the
world on brinjal shoot and fruit borer, Leucinodes orbonalis, reporting various aspects
viz., biological, biochemical and molecular phenomena holistically involved in insecticide
degradation.
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ESI Awardees-2020

Young Entomologist Awardees
Dr. Babasaheb B. Fand
Senior Scientist (Agricultural Entomology)
Division of Crop Protection
ICAR-Central Institute for Cotton Research (CICR)
Nagpur, Maharashtra, India

D

r. Babasaheb B. Fand, a Scientist (Agricultural Entomology) presently working
at ICAR-CICR, Nagpur has been awarded “ESI Young Entomologist Award-

2020”. In his early career of research, Dr. Fand has focused on entomological problems
in economically important crops like grapes, soybean and cotton. Dr. Fand’s research
work has contributed significantly towards improved understanding and deepening of
insights on the biological and ecological control of insect pests, temperature-based
modelling and GIS-based pest risk mapping and analysis of impact of climate change on
insect pests of agricultural crops for developing agro-ecoregion specific management
strategies and conserving and managing native crop and insect biodiversity for climate
resilience and functioning of agro-ecosystems. The significant research achievements
by Dr Fand are: i) development of temperature-based phenology models of economically
important insect pests for comprehending their seasonal dynamics and undertaking
timely pest management actions, ii) identified the kairomonal role of bacterial volatiles
from mealybug honeydew in attracting the parasitoid Anagyrus dactylopii (Hymenoptera:
Encyrtidae) for promoting natural biologicl control of mealybugs in grape vineyards, and
iii) identified and described for the first time Sphegigaster punensis (Sureshan, Fand &
Nikhil, 2019) (Hymenoptera: Pteromalidae) as a species new to the science. The species
has been registered on the portal of Zoobank (registration id: http://zoobank.org/
urn:lsid:zoobank.org : pub:A9C5E4C0-1251-458D-82CD-2741C4F4 3A93). Taxonomic
keys to the identification of pteromlaid parastioids in general and species of Sphegigaster
in particular are provided as ready reference to the taxonomists and IPM entomologists
to aid in the correct identification of parasitoid species.
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With a great affinity to agriculture and farmers, Dr. Fand has been proactive in transfer
of advanced crop protection technologies to the farmers’ fields. He has delivered several
lead talks on IPM and safe handling of pesticides to the grape and cotton farmers,
agricultural extension workers and field assistants. He keeps on writing popular articles
in local Marathi language on issues relevant to IPM in grapes and cotton for benefiting
the farmers. Besides core research and extension activities, Dr Fand is equally engaged
in guiding the Post Graduate students. Dr. Fand has authored 25 peer-reviewed
publications in international journals of high impact factor, 12 in national (Indian) peerreviewed journals, 16 in local journals and magazines, two books and two book chapters.
He served as ‘Consulting Editor’ of the Journal of Environmental Biology (impact factor
0.73) during 2014-15, Subject Editor (Biological Control Section) of Indian Journal of
Entomology during 2019-20 and presently as Academic Editor of PLOS ONE. For his
outstanding contribution to the field of Agricultural Entomology, Dr. Fand received various
international, national and state level prestigious awards like Early Career Researcher
Award-2020 from Royal Entomological Society, London; Young Scientist Award-2019
from TN Ananthakrishnan Foundation, Chennai; and Jawaharlal Nehru Award -2011 for
outstanding PhD research work from ICAR, New Delhi.
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Dr. D. M. Firake
Senior Scientist (Agricultural Entomology)
ICAR-Directorate of Floricultural Research (DFR)
Pune, Maharashtra, India

I

ndia’s north-eastern hilly (NEH) region is a part of the mega biodiversity
hotspot, exceptionally rich in diversity of flora and fauna. Since the region

shares international borders with five countries and due to its congenial climatic
conditions for the development and multiplication of a wide range of insects; there
are high chances of invasion by alien pest species in the region. If not detected and
managed on time, such species may wreak havoc first inside the region and then spread
outside. Also due to distinct climatic conditions, the pest complexes of crops in the
NEH region are relatively different from other parts of the country. Moreover, the
traditional agricultural practices of the NEH region are mainly organic; consequently,
the government of India is promoting this region for natural farming to protect the
unpolluted organic environment. Therefore, our research focus was to develop advanced
diagnostic techniques and eco-friendly pest management practices for effective pest
management. Since different pests thrive in different niches, research on their bioecological aspects was also necessary to design location-specific management strategies.
In this direction, research activities were planned, successfully executed, and published
in reputed journals. The salient achievements include the detection and characterization
of 04 highly invasive pest species for the first time in India; 15 insects as new pests of
crops, and new biocontrol agents, etc. In order to reduce fruit fly damage, we developed
a “Three-dimensional fruit fly management approach with low-cost trapping kit”, which
got a tremendous response from farmers across northeast India. The results of largescale field trials of this technology showed a significant reduction of fruit fly damage and
a Benefit-Cost ratio ranging from 1.89 to 2.53 in different crops in farmer fields. We
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identified for the first time the antixenosis mechanism of brinjal genotype ‘RC-RL-22’ to
shoot and fruit borer and identified the compound imparting resistance in brinjal plant
and the gene responsible for this compound’s synthesis and ascertained the compound’s
role by its reverse genetics-based characterization using virus-induced gene silencing.
We developed a simple technique for protecting sprouting soybean seeds from birds
by understanding the linkage in the foraging ecology of birds, crop growth stages, and
agronomic practices. There was a 95.67% reduction in bird damage to soybean seeds
during germination after using this technology. To identify bee-friendly pesticides, a
standardized protocol was developed to assess eco-toxicological risks and the impact
of pesticides on honey bee survival and their services. As a team member, contributed
to the development and release of stress-tolerant varieties of Rice (RCPL-1-412),
Soybean (Umiam Soybean-1) and Guava (Megha Magenta) with distinct desirable traits
etc. In the area of insect genomics, contributed to the sequencing of the complete
mitochondrial genomes of Henosepilachna pusillanima, Pseudonemophas versteegi and
Aristobia reticulator and the development of >300 insect DNA barcodes. There are still
many unresolved issues that need to be addressed urgently. The research network of
northeast India will need to be strengthened through the active support and collaboration
of expert groups across the country.
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Dr. Jaipal S. Choudhary
ICAR Research Complex for Eastern Region (RCER)
Research Centre
Palandu, Ranchi, Jharkhand, India

D

r. Jaipal S. Choudhary, Senior Scientist (Entomology), presently posted at
ICAR- RCER, Farming System Research Centre for Hill and Plateau region,

Ranchi (Jharkhand), India. He has completed Ph.D. from the division of Entomology,
ICAR-Indian Agricultural Research Institute (ICAR-IARI), New Delhi, India in 2011.
He has a brilliant academic record throughout his studies as he awarded merit gold
medal for obtaining first position in M.Sc. degree programme, and also he is the recipient
IARI merit scholarship for his doctoral degree. Dr. Choudhary is a talented and dynamic
research scientist with in-depth subject knowledge, focused research ideas and a deep
affinity for the farming community. Dr. Choudhary has done substantial amount of work
on insect ecology, insect’s population genetics, microbiome profiling and development of
biointensive pest management strategies against insect pests of horticultural crops.
His noteworthy contributions in the development of insect phenology based simulation
and statistical models for risk assessment, habitat suitability and forewarning of fruit
crop insect pests in context of predicted climatic and atmospheric changes. Choudhary
and his team developed novel concept of pest management using attractancy potential
of gut isolated bacteria from fruit fly sepceis, Bactrocera zonata and also deciphered
developmental stage associated microbiome communities of B. zonata and Zeugodacus
cucurbitae. He and his team have also determined the genetic diversity, population
genetics, and demographic history among the Indian population of highly economically
important pests viz., Bactrocera dorsalis, Bactrocera zonata, Zeugodacus caudatus
(Diptera: Tephritidae), Pectinophora gossypiella, Nilaparvata lugens,

and Amritodus

atkinsoni for planning better management tactics. He is also credited the complete
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mitochondrial sequencing of five agirculturally important insects from India, first time in
world. Developed over 200 DNA barcodes/unique mitochondrial haplotype sequences of
different insect species and submitted them in international and national level gene bank
repositories. Choudhary and his team first time reported egg parasitoids (Anastatus
bangalorensis and Anastatus acherontiae) associated with litchi stink bug and the
entomopathogenic fungus viz. Hirsutella sp. on mango hopper, Idioscopus clypealis. Dr
Choudhary has worked in a multi-disciplinary team and contributed towards development
of five pest resistant varieties of horticultural crops, identified unique germplasm of
insect pests resistant and documented insect pest status in rice based conservation
agriculture (CA) production system of Middle Indo-Gangetic Plains. He also developed
and validated several IPM technologies’ for horticultural crops and popularizes advanced
eco-friendly crop protection technologies in the farmers’ fields through mass media
and direct farmers interactions. Besides, the contribution in research and extension,
conceptualized and develop two android mobile app on management and forewarning of
mango pest and diseases. These are available freely in Google play store as the name of
“AAM KI SURAKSHA” and “Climate Smart Mango Cultivation”. These mobile apps provide
the illustrative identification and management practices and forewarning of insect and
pest of mango for users. Currently, his research work is focused on climate change impact
modelling on insect pests of crops using temperature-based phenology modelling and GIS
based risk mapping tools and development and dissemination of IPM for insect pests
in farmers’ fields through frontline demonstrations, farmer’s trainings and diagnostic
field visits. He has published more than 60 peer reviewed research paper in high impact
factor journals. On these scientific contributions, Choudhary have been awarded several
awards and recognitions.
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Dr. Johnson Stanley
Senior Scientist (Agricultural Entomology)
ICAR- Vivekananda Parvatiya Krishi Anusandhan Sansthan
Almora, Uttarakhand, I ndia

C

rop damage by white grubs is one of the major limiting factors for crop
production in many parts of the country especially in North Western Indian

Himalayan region. About 78 species of white grubs are reported in Uttarakhand hills and
many of them are phytophagous. The biology of 8 species and occurrence of 52 species of
whitegrubs were studied. The grubs are polyphagous in nature causing damage to almost
all the crops grown during June to October months, apart from many horticultural crops,
trees, wild plants and grasses. Host preference of most of the phytopagous whitegrubs
were studied in laboratory and in field conditions. The grubs feed on the roots by cutting
and damaging the entire root system of the plant, whereas the adults (scarab beetles)
are defoliators.
Light based insect traps (VL whitegrub beetle trap; IN 290170) were found effective
in mass trapping of phototactic scarab beetles. Light traps if attract and capture the gravid
females can have a major say in pest management. Mass trapping of beetles using light trap is
found to reduce the pest population in the region, especially the Anomala dimidiata population.
The entomopathogens, Bacillus cereus WGPSB2 and Brevibacterium frigoritolerans HSB15 which
were isolated from the region are found effective in controlling the white grubs by causing
disease to the grubs when applied in the field along with farmyard manure. Few strains of
Bacillus thuringiensis (Bt) were also found effective against whitegrubs in laboratory conditions.
Mass production of VL Bt6 using millet based agro medium was patented (IN 336230). The non/
less phototactic beetles are to be trapped using pheromone traps. Volatile semiochemicals are
reported to be used in Scarabaeid management by extracting and using the pheromones for
mass trapping of beetles.
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Studies were carried out to extract a female released male attracting pheromone
of Holotrichia seticollis, one of the predominant species found in the Northwestern
Himalayan region. Pheromones were extracted from calling females of H. seticollis using
a newly designed air entrainment apparatus with Porapak® adsorbent and studied for its
attraction to male beetles in Y tube olfactometer. The specially designed and patented
(IN 373714) air entrainment apparatus is used to collect pheromones in the field
conditions, as H. seticollis is found not to release pheromones in captivity. The bioactive
compound was found to be 1,2 1,3 and 1,4 diethyl benzene, as revealed by GCMS studies.
The pheromonal compounds and parapheromone, anisole were used in traps to attract a
large number of male beetles of H. seticollis. Traps (VL whitegrub beetle trap-1) loaded
with anisole were found to attract males of H. seticollis and capture them efficiently.
Three years of continuous experimentation using pheromones resulted in 83% reduction
in population of H. seticollis. Thus IPM using light trap, entomopathogen and pheromones
was found to be effective in managing white grubs.
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Dr. Naresh M. Meshram
Senior Scientist (Agricultural Entomology)
ICAR- Central Citrus Research Institute (CCRI)
Amravati Road, Nagpur, Maharashtra, India

D

r. Naresh M. Meshram, has completed his under graduation (B.Sc. Agri.)
from Anand Niketan Colllege of Agriculture, Warora (PDKV, Akola) and Post

graduation M.Sc. (Entomology) and Ph.D. (Entomology) from ICAR-Indian Agricultural
Research Institute, Pusa campus, New Delhi. After the Agriculture Research Service,
Dr. Meshram joined the Indian council of Agricultural Research as Scientist (Agricultural
Entomology) and was posted at Division of Entomology, ICAR-Indian Agricultural Research
Institute, New Delhi. Later on moved to ICAR Central Citrus Research Institute (CCRI),
Nagpur, Maharashtra as Senior Scientist (Agril. Entomology) in May 2021.
He has contributed significantly in the field of Indian leafhopper taxonomy, by
integrating classical taxonomy with different molecular markers. Dr. Meshram has
performed exemplarily well with more than 50 new species of leafhoppers, to his credit.
Further he has been instrumental in establishment of more than two dozen new distribution
and host records and over 150 NCBI accessions or barcodes. Dr. Meshram has added a
new dimension to leafhoppers taxonomy by integrating classical taxonomy with molecular
methods. Some of his research worth mentioning are: resolved the systematic position
of new genus Chandra dehradunensis in the subfamily Deltocephalinae by molecular
phylogeny, also contributed for reporting of invasive insect species in India. He was
involved in teaching of several courses in Entomology as Course Leader / Associate
offered to M.Sc. and Ph.D. students of Entomology. He has guided several M.Sc. and
Ph.D. students as Chairman and Co- Chairman. Till date he has published a monograph on
tribe Coeliidini (Hemiptera: Cicadellidae) more than 40 research papers in peer reviewed
high impact factor journals. He has presented his work in a number of National and
International Symposia. He has been awarded with “Young Entomologist Awards 2020”
by Entomological Society of India, New Delhi. Dr. Meshram is the Fellow of Entomological
Society of India, also the Treasurer Entomological Society of India.
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