


Chief Patron
Prof. (Dr.) G. Gopa Kumar
Hon. Vice Chancellor

Patron
Dr. A. Thulaseedharan
Dean, School of Biological Science
Central University of kerala

Magazine Chief Editor
Dr. Palatty Allesh Sinu
Assistant Professor
Department of Animal Science
Central University of Kerala
Email: sinu@cukerala.ac.in

Magazine Editorial board members
Dr. L. Divya
(Assistant Professor,
Department of Animal Science)

Dr. H.P. Gurushankara
(Assistant Professor,
Department of Animal Science)

Dr. Amruth G. Kumar
(Dean Student Welfare, Associate
Professor, Department of Education)

Dr. Senthilkumar
(Deputy Librarian,
Central University of Kerala)

Editorial Assistant
Shibil. V.K.
(PhD Scholar, Dept. of Animal Science)

Puthumazha is a magazine published by
the nature club of the Central University
of Kerala that is functioning from the
Department of Animal Science. It provides
a platform for the students and staffs of
the University including the alumni to
publish their nature-related articles,
reports, essays, poems, photographs etc.
Contributions are welcomed throughout
the year and should be sent to the editor
sinu@cukerala.ac.in

Disclosure: Any and all opinions
expressed in this magazine are solely
those of the author (s) and do not reflect
the opinion of CU-Kerala

..................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Editor’s musings
by P. A. Sinu

Releasing the First Issue of Puthumazha

Research Highlights
A buzzing interaction between flowering plants and animals
Palatty Allesh Sinu

Pasine Pollination: a biological barter
K.R. Shivanna

Friends without benefits… find ways to survive together
Rajesh Tandon

Language of insects
Dattatraya G. Naik

Nature’s fury or man’s voracity?
P.A. Sinu

Editor’s choice
Smart hill stations: how it should be smart?

From the diary of CU-Kerala faculty
The Journey towards understanding the intricacies in a cancer cell
V.B. Sameer Kumar

History note
Commemorating Alfred Russel Wallace (1903-1913), a great
biogeographer
Akhila B. Nair

Happenings
Ecology of Plant-Animal Interaction
Palatty Allesh Sinu

Happenings
Man-Animal Conflict or Coexistence: what do we want?
Wild boars in forest village ecosystems
P.A. Sinu and M. Nagarajan

Cover Photo: Sinu

Printed at
Kasaragod Printing & Multi Industrial Co-operative Society Ltd.,
Kasaragod

Design by: Viju Kanhangad

IN THIS ISSUE................................................

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.

Volume -2 Meenam & Thulam-2015



Puthumazha (The First Rain)
..................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

1

Editor’s
         musings

A scientist is also a “Judge”, who always will have two
competing hypotheses in front of him, a null hypothesis and
an alternate hypothesis; based on the circumstantial evidences
and proofs s/he accepts one and rejects the other!

Once again, hearty greetings from Central University of Kerala!
It gives me great pleasure to present you the second issue of
the Puthumazha, the nature magazine of Central University of
Kerala. Let me first apologize for the unprecedented delay in
bringing out the second issue of this magazine. After having a
thorough thought, we have now decided to bring out only two
issues of this magazine per year.

This issue covers “pollination” as the thematic topic in
research highlights. Pollination that we start studying from
our upper primary classes (during 1980s; now-a-days it is being
taught from the very lower primary level) is an important mode
of sexual reproduction in flowering plants (angiosperms). None
of us would have been spared by our Biology teacher from
drawing a neat picture of the longitudinal section of a Hibiscus
flower and showing the parts of it! As some radio jockey was
airing through a private FM channel, some of you also might
be asking yourself, what we get in our practical life from
drawing and studying the parts of Hibiscus flower!! Whenever
asked to answer the question “what is pollination?”, we might
have defined it as a process of transferring pollen grains from
anther of male flower to the stigma of a female flower, often
with an illustration showing the wind-borne pollen grains
between male and female flowers!!! Anyhow, like some of you,
I too had temporarily stopped studying more about the plants
and the details of pollination biology at my pre-degree level,
because I had opted animal science at my graduate and post-
graduate level, where I studied more about animals and the
biology of animal reproduction. But, the illustration of
pollination was kept unchanged in my mind.

Today, after a decade old research on plant-animal
interactions, and precisely on pollination ecology, I can say
that the reproductive biology in animals is relatively a very

1

simple process if you put plant reproduction on the other side
of the fence. I do not know how many of you will agree with my
argument! In wild animals, the only primary requisite to initiate
the process of reproduction is meeting of two receptive partners
and having a mutual agreement between the male and female
partners perhaps with a cost, in the form of a prey, a readymade
dwell to the female partner, an agreement of faithful parental
care, or a courtship dance, where the female if satisfied and
happy, the male donates sperms in many thousands that self
propels and competes each other to meet the only one or few
ova. Then just imagine what the static plants will do to meet
their partners! Anyway, you will see a striking similarity
between the animal and plant systems, i.e. males of both plants
and animals produce thousands of haploid male gametes
(pollen and sperms) most of which miss the “target” as only
one or few will win the “race” and meet the sole ovum or few
ovules. The striking difference between these two systems is
that most flowering plants need an agent or vector to transport
or “courier” their pollen grains to the stigma, even if both the
male and female parts are available in the same flower (bisexual)!
Naturally, the common mistake is that wind is the major carrier
(a courier agent) of pollen grains in most plants. But, that is
against the fact that only few plants are adapted for wind
pollination. Anyhow, the behavior of the wind (speed, direction
etc.) becomes so crucial for the pollination to takes place in
wind-pollinated plants. In such circumstances, it is too chancy
or accidental that pollen reaches the stigma of its own female
partner through wind. So, the production of thousands of
pollen is justified in plants. The story is not complete…You
must refer the articles in this issue for a complete picture of the
story.

Soon after I completed my PhD, quite accidentally I met a
great personality in plant reproductive biology, Dr. K.R.
Shivanna, a retired professor from Botany Department of Delhi
University and Fellow of all the Indian Science academies,
who joined ATREE-Bangalore as a senior honorary fellow post-
retirement. He was working on the reproductive biology in
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cardamoms of Western Ghats and Eastern Himalayas for
ATREE. He invited me to help him in the entomological aspects
of the work. He gave life to the frozen image of wind borne
pollen between male and female flowers in my mind. I was truly
astonished on his statement that only about 10% of the entire
flowering plant species are pollinated by wind and over 90%
of them need animals, particularly the insects, very precisely
the bees and flies. Animal vectors are required to transfer the
pollen grains from male flowers to the female flowers and even
to move the pollen from the anthers to the stigma some
millimeters in some bisexual flowers! Then you can imagine
the relevance of pollinators in bringing about pollination in
monoecious (i.e. unisexual, single plant produces male and
female flowers) and dioecious plants (male and female flowers
are produced on male and female plants)! Plants evolved a
diversity of methods to limit the inbreeding issues, which is
predominantly occurred due to selfing. In some plants male
parts (pollen) mature first and lose its viability, then the female
parts mature. In some other plants it happens vice versa.

Who is really mating with the flowers? Here the poetic
imagination of butterfly as the male partner and a flower as the
female partner comes really true! Through my close observation
of a bee moving over a flower, I can say that a bee is an intimate
“partner” of flowers! In scientific words, we call this sort of
interaction between a rewarding flower and a pollinating insect
as mutualism. Prof. Shivanna has an article on costs and
benefits of this ‘expensive’ interaction in this issue. I did not
have to think too much why an entomologist like me was invited
to help in a plant reproductive biology project! Soon, I picked
up the basics of the interaction between the insects and the
flowers. I found answers for many questions related to the
learning behavior of insects through observing the insects on
flowers. Was that the flower-visiting insects shaped the flowers
or that the flowers shaped the flower-visiting insects’
morphology and the behavior? Take the case of a tubular flower
of Ixora; you will see only butterflies and some sunbirds in
them. It is because the long and thin proboscis of the butterflies
or the beak of the sunbirds only can reach the nectar column in
the bottom part of the tube of the flowers. However, many
other insects evolved with the nectar ‘robbing’ behavior and
physical characters to rupture the corolla tube to rob the nectar
easily. In fact, both the flowers and insects (bees, flies, beetles,
moths and butterflies) were mutually shaping the size, form,
scent, color and behavior of flowers and flower visitors. See
the article of Dr. Rajesh Tandon on nectar robbers and their
role in bringing out pollination in this issue. How the flower
visitors identify their favorite flowers? You will see an answer
to this question from a chemical ecologist, Dr. Dattatraya Naik’s
article on language of insects.

This issue onwards Puthumazha will introduce you a new
section “from the diary of CUK faculty”, which introduces one
of our faculty member, her/his area of research and their

achievements, which I hope you will certainly find interesting
and useful! This issue features Dr. V.B. Sameer Kumar, a
budding but, very productive faculty member of the Department
of Biochemistry and Molecular Biology. He talks about how
he was attracted to Biology first, then to Chemistry and Biology
equally during his undergraduate period, and finally settled in
Biochemistry, an inter-disciplinary subject for his post-
graduation and onward research. He tells that his parents
wanted him to wear the robes of a barrister (the reason you will
see in this feature)! But, I believe that a scientist is also a
lawyer, and probably a Judge too, who always will have two
hypotheses in front of him, the null hypothesis and alternate
hypothesis, and through his research, he will accept one and
reject the other based on the proofs and evidences that she or
he has!

As an editor’s choice of article, I have picked up a paper
that I reviewed for the journal “Environment, Development
and Sustainability”, titled “Forest sustainability and
development in hills of Uttarakhand, India: Can they move
together?”. I think it is a timely article as our country is heading
towards  the transformation of hill stations into smart hill cities.
I have analyzed this article from the backdrop of recent
catastrophic events in our hill stations at Srinagar and
Badrinath.

The department of Animal Science is very active in
conducting extension activities for the benefit of the local
community. It has organized an exciting 8-day comprehensive
workshop on “Ecology of plant-animal interaction” in CU-
Kerala. This perhaps would be the first full-fledged residential
workshop in the University. Later, it organized a symposium to
brainstorm on the recent burning issue of Kerala, the man-
animal conflict. Detailed reports of these programs are also
provided in this issue.

I also take this opportunity to welcome you to our
University, our labs and the fields and to have a brief ‘tour’
with our faculty and the researchers to know more about the
happenings in their labs, which will certainly fascinate and
nurture your interest in science. Happy reading!

Palatty Allesh Sinu
Editor
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         Releasing the first issue of
                                        Puthumazha

The first issue was released on 21 May 2014 by noted Environmentalist
Prof. E. Kunhikrishnan by handing over a copy to Prof. Shashidhar Viraktamath,
Agricutlural Entomologist at University of Agricultural Science, Dharward.

Release of
1st issue of
puthumazha by
Prof. E. Kunhikrishnan.

Handing over a
copy of
puthumazha to
Ms. Omita Paul,
the Secretary to
the President,
India
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Do you know how many of our
planet’s flowering plants are pollinator-
dependent for fruit set? 3,08,006 out of
3,52,000 plants, which is 87.5%! Realistic
data shows that an average of 94% of
the tropical plants requires a pollinator,
and an average of 78% of the plants in
temperate zones need a pollinator!

Do you know what proportion
of our crop plants is pollinator-reliant?
The global data says that 75% of the
crops show increased fruit or seed set
with animal pollination.

Do you know the value of
pollination service to humankind? It is €
153 billion annually (about Rs. 1,10,000
billion)

Let us first find out how much
we are now depending on the pollinators
for our meal? Our demand for ‘quality
junk’ food, which is made up of several
cash crops today, such as coffee, cacao,

Research Highlights

cashew, cardamom, almond, walnut,
apricot, vanilla etc. has been increased.
Ask yourself, how many of you are
skipping a proper grain-meal in noon and
eating any one of the following for your
lunch: chocolates, burgers, coffee, ice
creams, snickers, munch, etc. (I am sure,
some of you might be even munching
any one of this ‘quality’ food when you
are reading this). How many times, we
take coffee (including all the brands,
cappuchino, espresso etc.) today? How
many of us are today eating dry fruits
and candies made of gooseberry, melons
etc. We are proud to tweet that “I just
had an oatmeal for my breakfast”, which
certainly does not need a pollinator per
se, but, to make our oatmeal “tasty”, we
need cashew, almond, pista, fruits etc.
Then you will find the answer, how much
we are depending on the pollinators to
have these trendy meals. Not only these
trendy meals, but also many of our
favorite vegetables and pulses need a
pollinator to produce fruits. But, the
latest global researches find that there
are not enough wild pollinators around
in places where these crops are
cultivating. So, we started managing
some of these bees in boxes and are
moving them around for the service of
pollination! Until recently, we were not
depending on these boxed bees for
pollination, but this part of the food
industry is also now burgeoning.

When I had an interaction with
the polyhouse farmers of Kerala, who
grow several exotic melons, pumpkins,
tomatoes, squashes etc. in a closed
poly-house, I understand that they are
now bringing exotic bumble bees for
pollinating these crops!! In India the
cold-loving temperate bumble bee
species are seen wild only in the
Hiamalayas and the hills of Meghalaya!
Do you think they can make a life in our

tropical, warm and humid place for some
seconds?

Global pollinator crisis
It is a phenomenon of

widespread decline in pollinator
diversity in terms of its number and
species in view of the expanding
pollinator dependent crops! What are
the key reasons for this phenomenon?
1) Native wild pollinators are declining;
2) managed honey bee colonies cannot
compensate for this loss!

I will have to tell you that the
farmers’ “pet”
honey bees also
sometimes “cheat”
the flowers! Global
data shows that the
wild bees are better
pollinators than the
managed European
honey bees (Apis
mellifera) for our
crops! How is it
possible?  It is all
because of our own
i r r e s p o n s i b l e
actions without

A buzzing interaction between
        Flowering Plants and Animals

Palatty Allesh Sinu
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knowing the facts. Just before the
European managed honey bee was
brought into the farms in bee hive boxes,
we had so many close relatives of this
species to pollinate our crops, such as
Apis cerana, Apis dorsata and Apis
florea, and distant relatives, such as
stingless bees, carpenter bees, bumble
bees and solitary bees that live wild! But,
the very aggressive colony making
European honey bees suddenly
dominated over the wild bees in the
farms that limited the growth of the wild
bees. Later when the European honey
bees were affected by the virus
pathogens, there were no wild bees

Species list of known pollinators for global crops that are grown for direct human consumption
(from Klein et al. (2008))

around us to substitute
the European bees!
Farmers are now
deploying man power
to do the hand
pollination in many
crops. But, I think the
traditional farmers of
India are not facing this
crisis now like the
biodiversity poor
countries in Europe and
North America. Let us
be proud of our wealth
of biological resources!

Too close to the bees...

si
nusinu
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Pollination:
      a biological barter!

In flowering plants, pollination
is the transfer of pollen grains from the
anthers to the stigma. Pollination is a
necessary requirement for fruit and seed
set. As the plants are stationary, they
cannot bring about pollination on their
own; they have to make use of other
agents for this purpose. Over 90% of the
plants use animals to achieve pollination
(biotic pollination). Thus plants and
pollinators form the partners to perform
one of the most vital eco-services,
pollination.  Plant-pollinator interaction
is largely mutualistic in which both the
partners are benefited. Plants produce
rewards in the flower, largely in the form
of pollen and nectar, and advertise the
presence of rewards through diversity
of colours, shapes and sizes of flowers/
inflorescences and their fragrance.

Animals visit the flowers to harvest the
rewards, and during this process bring
about pollination.  It is a sort of biological
barter! The main evolutionary strategy
of plants is to get pollination services of
animals with minimum investment and
that of animals is to harvest maximum
rewards with minimum expenditure of
energy and time. These conflicting
strategies of plants and animals act as
strong driving forces for the evolution
and diversification of flowers as well as
pollinators.

Flowers of some species are
simple and are referred to as ‘open’; any
floral visitor can harvest the rewards.
Such open flowers are pollinated by a
larger number of animal species.
However, the flowers of most of the
species are specialized to different

degrees and make the rewards accessible
to only selected groups of visitors.
Depending on the extent of
specialization, the number of visitor
species that can harvest the rewards gets
reduced. In some of the highly
specialized species, the plants and
pollinators have co-evolved to such an
extent that each plant species can be
pollinated by just one species of animal.
Some plant species have evolved
strategies to cheat pollinators; they
advertise the presence of rewards
without offering any rewards. Similarly,
some insects rob the plants of their
rewards by harvesting the rewards
without performing pollination service
(pollen robbers and/or nectar robbers).
Pollination has been a fascinating
subject for studies since the middle of
the 18th century. Darwin brought in
evolutionary perspectives to studies on
pollination biology. Over the years this
field has grown enormously and has
become a synthetic discipline to explain
the structure and function of flowers in
the light of ecology and evolution by
incorporating the techniques of new
disciplines such as biochemistry,
genetics, population biology and
molecular biology.

 As pollination is the basis of
sexual reproduction, sustainability of our
biodiversity depends on effective
pollination. A number of investigations
have clearly shown that human activities
in recent years are seriously affecting the
effectiveness of this vital eco-service.
Pollination limitation/failure has been
shown to act as a driver for pushing the
species to endangered category and
eventual extinction. It is predicted that if
this trend of human activity continues

K.R. Shivanna
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Adhathoda vasaca, a plant having three sexual phases in flower: a male phase, a
bisexual phase and a female phase. This matters a lot in its pollination
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unchecked, it will lead to a ‘sixth mass
extinction of species’. If this happens, it
is going to be more severe than the earlier
five mass extinctions recorded in
geological history.

Apart from its role in
sustenance of wild species in their
natural habitat, pollination is also of vital
importance in the productivity of our crop
species. As pollination is the basis of
fruit and seed set and in a majority of our
crop plants, fruits and seeds are the
economic products, pollination limitation
reduces the yield and affects the
productivity of crop plants. In the
Western countries farmers have been
using managed pollinators, particularly
honeybees and bumblebees to overcome
pollinator limitation, and have started
taking appropriate measures to safeguard

pollinators in natural habitats. This
technology is yet to be followed in
developing countries, particularly in
India. Lack of baseline data on details of
pollination and pollinators of our crop
plants is one of the major limitations to
extend such an eco-friendly technology
in our country. Recently some
enterprising farmers in Kerala are
interested in growing vegetable crops
under green House conditions.  But one
of their major problems is to achieve
optimal pollination under greenhouse
conditions. Realizing the importance of
pollination of our crop species, United
Nations agencies, have initiated ‘Global

Pollination Project’ in many biodiversity-
rich developing countries with the main
objective of conserving pollinators and
their sustainable use for crop
productivity.

There has been a lot of concern
in recent years on rapid erosion of our
biodiversity due to human activities.
India is rich in biodiversity and shares
four of the megadiversity hot spots of
the world. As our habitats are degrading
very rapidly, pollination efficacy in our
ecosystem is bound to be seriously
affected. But we do not have any data
about the diversity and density of
pollinators.  Our knowledge on
pollination and pollinators of our wild as
well as crop species is very limited. To
safeguard our biodiversity and crop
productivity, therefore, it is necessary to
generate extensive data on pollination
and pollinators. Presently very few
laboratories are working on pollination
biology. It is important for our
youngsters to take up studies on
pollination and pollinators. Hopefully
this special issue would highlight some
of the fascinating areas in this field and
create interest in some of our young
students and researchers to take up this
field for their studies.

(Dr. K.R. Shivanna FASc, FNA,
FNAAS, FNASc is presently an INSA
Honorary Senior Scientist at ATREE,
Bangalore; shivanna@atree.org)

Prof. Shivanna in his field observations in large Cardamom  plantations

Prof. Shivanna in front of the field station, Mangan, Sikkim
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Friends without benefits…

     find ways to
        survive together!!

Biotic pollination has been one
of the most significant evolutionary
forces in propelling the fountain of
variation in flowering plants, from the
time when they appeared first almost 140
million years ago. Besides the skilled
honeybees, a variety of other animals
including mammals, birds, rodents,
reptiles and mollusks also became
adaptive to consistently rely on resource

Rajesh Tandon

from their ‘ideal type’ of flowers, that
usually bloomed in their region of
occurrence and at the time of their
feasting bout. In its outcome, pollination
benefitted both the consociates by
assuring mating between immobile
plants and by providing the insects with
instant energy. In this entire scenario,
floral rewards, predominantly the sugary
nectar played a vital role.Interestingly,

the time of nectar production and its
concealment by flowers, and also its
quantity and quality, have played a
decisive role in fine-tuning and
coevolving the relationship between
plants with their ‘reliable’ pollinators.

Amidst this mutually beneficial
and participatory relationship, there are
animals, the nectar robbers, with a skill
to consume nectar without extending the
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pollination service.Intense robbing may
wane the quantum of rewards in robbed
plants to such an extent that their usual
pollinators either stop visiting them or
move away to new locality with a better
enriched source! The consequences may
turn disastrous for those plant species
that essentially relies on vectors to form
seeds.

As Darwin propounded”…
nectar collection in a felonious manner”,
has indeed been “detrimental”to the
fitness of many plants that “suffer” from
robbing. It had been difficult to argue
and establish that nectar robbing would
ever be involved in enhancing the fitness
of plants. The answer to this paradox
requires understanding of the
components of interaction that make
mutualism work in nature. Here, I cite an
example of recently investigated plant-
pollinator-robber interaction in a tree
species popularly known as the Desert
Teak (Tecomella undulata, Bignoni-
aceae; Singh et al., 2014), that grows
naturally in Western Rajasthan. The
trees bloom at the time when the others
don’t in the community and importantly,
the trees need to be cross-fertilized for
siring the seeds. This job is effectively
accomplished by the two species of
bulbuls –Red-vented bulbul
(Pycnonotus cafer) and White-eared
bulbul (Pycnonotus leucotis), as their
pollen laden nape/crown dimensionally
matches with that of the floral opening.
The flowers produce nectar that also
attracts the purple sunbirds (Nectarinia
asiatica), the robbers. The robbers with
their sharp and curved bill very neatly,
like a skilled pocket thief, pierce through
the corolla and swiftly slurp the nectar.
Each male sunbird, which makes nest in
the bushes of ‘Kair’(Capparisdecidua)
or the trees of ‘Khejri’ (Prosopisci-
neraria) in the population, territorially
guardsthe floral resource of 5-6 trees
from the malesof the other
territories.Each day the robbers come
before the arrival of the pollinators and
rob the flowers of their fresh nectar crop.

Robbing does not dissuade the
pollinators to visit the robbed flowers.
Although the teak flowers have the
capacity to replenish nectar in the robbed
ones, the process is slow and this forces
the already accustomed pollinators to
visit additional trees in a bout to fulfill
their requirements. The net impact is the
enhanced pollen flow in the population
that in turn favours the outbreeding trees
with significantly enhanced fruit-set. Had
the trees in population been self-
compatible, the net outcome would have
been negative, due to increased selfing.
In nature the selfed offspring are usually
competitively inferior to the outbred
ones. This plant-pollinator-robber
interaction in the Desert Teak trees may
continue to exist, as long as the foraging
behavior of robbers and pollinators does
not conflict through aggression usually
required in maintaining the territory, and
the trees continue to receive benefit
through increased pollen flow. To test
this surmise one needs a population
where two plant species flower at the
same time and also compete for the same
pollinator.

Our understanding of the
mutualistic interaction is often
challenged by the intricacies of the
components involved. This is largely
because the multivariate experiments
require extra efforts and are very difficult
to execute. For example, what if, the
robber in one plant species changes its

behavior to pollinator and vice versa,
within a season or in different seasons.
One may encounter the secondary
robbers as well. Accordingly, the pattern
and dynamics of mutualistic interaction
would vary.Thus, a similar scientific
inquiry may provide different
information under different set of
circumstances. With mounting examples
on nectar robbery/thieving or larceny
worldwide, the role of casual floral
visitors is becoming difficult to ignore.
They may appear unimportant but could
be directly or indirectly influencing the
survival of the plant species!
(Dr. Rajesh Tandon is a Professor of
Department of Botany in University of
Delhi; tendon.raj@gmail.com)

Suggested readings

• Maloof JE, Inouye DW. 2000. Are
nectar robbers cheaters or
mutualists? Ecology 81: 2651–2661.

• Irwin RE, Brody AK, Waser NM
(2001) The impact of floral larceny
onindividuals, populations, and
communities. Oecologia 129: 161–
168.

• Singh VK, Barman C, Tandon R.
2014. Nectar robbing positively
Influences the reproductive success
of Tecomella undulata
(Bignoniaceae). PLoS ONE 9(7):
e102607. doi:10.1371/
journal.pone.0102607
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NOTES AND NEWS

Language is an important gift of
nature to the mankind. We can
communicate effectively by using the
language and make our needs, plans and
even difficulties known to others. When
we think about insects the question ‘Do
insect have a language?’ may arise. The
answer to this question can be obtained
from some simple observations in our
daily life. If we look at the ants going to
some spilt food item in a dirty kitchen,
our attention is attracted by an important
feature. There is a good discipline in the
ants. They are seen to follow regular path
in a zigzag manner. The question that
needs to be addressed now is ‘who tells
the ants to go in line?’ We can make yet
another observation. If a drop of sugar
syrup gets dropped on the palm while
eating sweet containing sugar syrup,
sometimes we observe that a housefly
lands exactly on the drop. Movements
of its appendages makes the person feel
a little uncomfortable a small jerk is given
to the palm. The housefly flies off due to
the jerk but lands exactly at the same
point. In some cases even other
houseflies also start gathering there. The
question that needs to be answered is
‘who tells the houseflies to come exactly
at the drop of sugar syrup. These two
observations certainly give us evidence
that there must be a good mechanism of
communication in insects.

Although the literature shows that
scientists have noticed the capacities of
insects to communicate in the 18th

century, the mystery of the language
started unfolding in the 20th century. It
was postulated that insects might be
communicating with each-other by using
certain chemicals. The observations

Research Highlights

Language of
              insects

mentioned earlier can be explained by this
hypothesis. However certain interesting
experiments were done to prove the
hypothesis. In one such experiment the
females of ‘Promethia moth’ were kept in
a glass bottle and its opening was
covered with a muslin cloth (Figure 1). It
was found that the males present in the
surrounding area gathered on the muslin
cloth. In continuation of the experiment
the opening of the jar containing females
was closed with plaster of Paris and the
response of the males was observed. It
was seen that males did not take any
notice of the presence of females. In the
final stage of the experiment a long tube
was fixed in the opening of the glass
bottle containing the female moths and
the response of the males was observed.

chemicals’ is accepted. These chemicals
are secreted in very small quantities,
have a peculiar odour and are volatile. In
scientific literature such chemicals are
called as ‘Pheromones’. Following this
hypothesis methods were developed to
isolate pheromones from insects. It is
very interesting to note that by now
pheromones of thousands of insects
have been isolated and their chemical
structures have been elucidated.

Once the structure of any naturally
occurring compound is established it is
usually taken as a target for chemical
synthesis. Literature is full with
information on the chemical structures
of pheromones and methods used to
synthesize them. Chemical synthesis
makes a larger quantity of chemical for
experimentation. Synthetic pheromones
can, therefore, be used for various
applications in fields, especially from the
insect control point of view. One of the
main applications of synthetic
pheromones is the ‘population survey’
of insects. This is very important for
deciding the time of spraying
insecticides on the fields. Usually traps
loaded with attractant pheromones are
kept in the fields in which the insecticides
are to be sprayed. Number of insects
getting trapped in 24 hours is counted.
When this number exceeds certain
threshold value, then only decision to
spray insecticides is taken. This was
found to reduce the frequency of spray
which not only reduced the expenditure
but was also useful in reducing the
residues of toxic chemicals on crops in
the fields. In another application the filter
papers coated with glue were doped with
insect attractant pheromones and many

Figure 1: Experiments on promethia
moth

It was seen that the males gathered
around the upper end of the tube from
where the chemicals indicating the
presence of the females were getting
released. Examination of the scientific
literature is full with such interesting
experiments and now the theory that
‘insects communicate by using

Dattatraya G. Naik
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such papers were mounted on poles at
regular intervals in fields. It was found
that insects got attracted towards thee
papers under the influence of
pheromone and got stuck on the glue.
Insects on such filter papers can be
easily killed. Thus pheromones opened
a new avenue of ‘non-toxic insect
controlling agents’ in the area of
pesticides. Pheromones of honeybees
have been studied extensively in India.
From these studies attractant ‘lures’ for
honeybees have been developed and
even patented. These lures, when
sprayed on flowers can attract
honeybees towards those flowers
(Figure 2).

This can result in improved efficiency
of pollination. Considering this type of
applications, many products for
attracting honeybees were developed for
commercial scale. They are making a good
business all over the world.

As most of the insects are located
on the terrestrial plants, the
corresponding pheromones were the
pheromones used in air. However at the
end of the last century some interesting
observations were made in the aquatic
environment. The larvae of Chironomus
ramosus, which have existence in aquatic
environment, were studied. The larvae
were found to construct tubes of sand
around themselves in water. For feeding
purposes the larvae were found to come
out of these tubes. It was shown that
each larva returns to its own tube after
feeding. This observation was called as
‘tube recognition phenomenon’. When
the reasons for this phenomenon were
searched, aquatic pheromones were
discovered. The pheromones released by
the cuticular glands were shown to play
a crucial role in this remarkable activity
of the larvae.

Study of pheromones began slightly
late in the chemical sciences but has
attained a great importance by now since
it can lead to non-toxic insect controlling
agents which is the need of the day.

Honeybee visiting flower under the influence of ‘lures’

(Dr. Dattatraya Naik is a Senior
Scientist in Department of Chemistry
and the Coordinator of Bioprospecting

group in Agharkar Research Institute;
Pune 411004; dgnpune@yahoo.co.in)
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These days most of our public
money is going for relief programs and
reestablishment of places and properties
which are affected by the natural
calamities that the present generation
want to attribute to the “climate change”.
Everybody agrees that climate change
is in place and not a fiction. Still, our
mandate is to “build” more and more
concrete buildings in our hill stations
without considering their carrying
capacity. Till today, we have not learned
how to reduce the impact of climate
change in hill stations! Scientists and
meteorologists attributed the recent
floods in J&K to climate change. It is a
phenomenon that has no international
boundaries. So, whatever happens in our
neighboring countries is also a lesson
that has several take home messages.

Nature’s fury or
     man’s voracity?

The flood that happened in J&K in 2014
was almost near the first anniversary of
a similar event happened in Badrinath
and other parts of Uttarakhand in 2013.
The Western Himalayas and hills of
Pakistan are regularly affected by this
natural phenomenon; but, it is not limited
only there. The hills of Darjeeling and
Sikkim, our east coast particularly of
Sundarbans part of West Bengal, Odisha,

Seemandra, and Tamil Nadu are all
affected by all sorts of tropical storms
coming from the Bay of Bengal. The huge
loss of the peoples’ lives and property
to all these natural calamities are not
alone due to the increasing magnitude
or frequency of the natural calamities.
But, the pace the urbanization took place,
poor urban planning, faulty drainage
system and the loss of wetlands and
marsh lands have all aggravated the
tragedies.

Landslides and floods took
away most of the developmental
activities in the hills and plains. Still we
are building more concrete structures for
housing and other purposes in the hills.
Do we have enough natural resources
and raw materials for reconstruction
every other year? So along with our
smart-city programs in the hill stations,
we need a national action plan to monitor
and check the unprecedented
developmental activities that happen in
the hills today. Although it has nothing
to do with the “climate change”, the 2011
earthquake of 6.7 magnitude in Mangan,
Sikkim caused maximum damage to
almost all the concrete buildings in the
hill station. Tourism is the major industry
of most hill stations. But, there should
be a quality check for all the luxuries that
are bringing to hill stations for the sake
of tourists. Otherwise, we should
allocate more of our GDP for
reconstruction rather than really building
our nation!

Allocate more for disaster management and rehabilitation programs else, forget about smart “hill cities”

Palatty Allesh Sinu
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India is targeting a major leap
in the overall development of the
country; so the hills are also not spared.
The present Central government is
committed to smarten all the potential hill
stations and to bring sustainable
development there. I have made my
apprehensions on this proposal of smart
hill stations in this issue of Puthumazha.
Eventually, I feel that our hill stations
certainly need a facelift, but,  not by
means of constructing many “concrete
forests” at the cost of the green cover,
but through adopting mechanisms
specific to the requirements of each hill
stations to improve sanitation, disaster

Editor’s choice

management, infrastructure suitable to
the environment etc. A global estimation
projects that about 2 billion hectare of
forests are destroyed per year. In that
juncture, an article that I reviewed for a
Springer Journal, Environment
Development and Sustainability titled
“Forest sustainability and development
in hills of India – can they move
together?” has several take home
messages to the peoples of different
sectors of the society particularly the
policy makers, hill and forest dwellers
and the town planners.

The article first gives
a detailed account on the difficulties that

the hill station dwellers face today from
the stringent colonial rules and acts with
reference to the forest, wildlife and
environment protection. These top-
down approaches often question the
forest dwellers’ right over land and
forest. From the point of “development”
the mountain dwellers ask some very
crucial questions: why they should be
strived to cater the basic needs, such as
water, electricity, and pure air of the
peoples living in towns and cities of the
plains? Why to combat climate change
they have to struggle much? Why the
forest and environment protection in the
plains is not getting same thrust as that
of the hills? I find these questions have
lots of similarities with the voices being
made by the government heads of the
developing economies including India on
the proposals of the industrial and
developed countries that the former
group of countries should reduce carbon
credit and increase the green cover for
the overall survival of the globe and for
our common future! But, most of them
cry this for a better fund allocation and
economic package in the UN talks for
their actions to combat the climate
change. At the local level, the solution
that the hill station dwellers put forward
to their governments remains to be the
same, a better economic package!
Recently in November, 2015, Rs. 80,000
crores extended by the Prime Minister of
India to the J&K government was found
insufficient by the State government.

According to the
present hill dwellers, the major
developmental obstacles that they face

Smart hill stations:
    how it should be smart?

Looking towards a better futue: A hill station resident in forest village, Darjeeling

Sustainable development is the development which meets the needs of the
present without sacrificing the ability of the future to meet its needs
(Brundtland Commission Report, 1987: Our Common Future)

Palatty Allesh Sinu

Most of our hill stations today crossed their carrying capacity
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are limited livelihood options,
inadequate living, poor education and
medical infrastructures, and problems
due to proximity to the forests, such as
wildlife attack, crop raiding due to pests
and wild animals, wildfire, excessive
rainfall and landslide. When the
environmental laws stop extensive
agriculture and industrial development
in the hills, poor infrastructure,
particularly the roads limit the growth of
the tourism industry. When the Forest
Conservation Act 1980 oppressed the
forest dwellers as the encroachers, the
National Forest Policy 1988, encouraged
the participation of the local peoples in
the management of forests, but only to
grow the forests and not to have an equal
share of the benefits!

The hill and forest
dwellers were living there for many

centuries before present in harmony with
the nature and greater level of tolerance
and are contributing to the sustainable
development of the region and the
country. Globalization failed to guarantee
a support value to many of the
traditionally growing crops in the hills.
The hill dwellers, since constituted
largely by an agrarian community, gave
up the sustainable path of agriculture for
their own survival. They now become
the least tolerant category of peoples,
and now demand all modes of
conveyance and luxury at their door step!
A pro-development country like India is
now facilitating the industrial growth in
the hill States. The effect of global
warming and climate change is enormous
in the hill States. The poor management
of hills increased the frequency of land
slides, which leads to crop loss,

infrastructure and property damage and
human casualties. Noteworthy to say, the
hill States of India are the abodes of the
plantation and mining industries for
centuries that supported the lives of
millions of hill and forest dwellers. The
article rightly points out that “hill states
must adopt a development path that
would not disturb the ecological
balance of the region; because, it is
crucial for the survival of the people
living in that region and also for the
people of India”. The article suggests
the following strategies to achieve the
sustainable development in the hills:

1. Bottom-up approach in the
governance

2. Increased participation of women in
the conservation of forests

3. Integration of the livelihood and
forest conservation

4. Hill specific infrastructure
development to transform
subsistence economies of hilly
terrains into market determined
economies

5. Provision of adequate living
infrastructure

6. Prevention of forest fires

7. Monetary incentive to local
population for enhancing forest
cover.

May the hill (forest) dwellers feel proud of their participation in extending the better quality ecosystem services to the large
population of the plain-dwelling community through maintaining good forest cover in the hills!
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Cancer biology is among the hottest
and the highly funded field of research
and I feel glad to be part of it. When I
started as a young biologist during my
bachelor’s degree I had an interest in
chemistry and fascination for biology.
However like any confused science
student, I had many questions in mind
like what would be the job prospects of
securing a degree in Botany, Zoology or
Chemistry, primarily because at that time
I was not well informed or was rather not
bothered about a research career. My
parents were very supportive towards
my passion for Biology and they
gracefully encouraged me to join for B.Sc.
Botany even though they wanted me to
do law (probably because I had the habit
of arguing too much) for which, I got
admission too. Thus my classes for
Botany as main and Zoology and
Chemistry as subsidiary subjects started
at the University College, Trivandrum.
After few days of attending strikes, the
first shock came in the form of a notice in
the notice board “Onam Pareeksha”
(Mid-term exam). The syllabus included
three units of that paper and to be frank
what I knew in that was not more than
three words (Myxophycea,
Rhodophycea and Cyanophycea). I
referred to it as a shock, because after
attending Kendriya Vidyalaya, the way
classes handled at college was very new
to me and unexpected. At around the
same time, new courses started at the
newly started Government College
Kariavattom where I had two options to
pick for my studies, Biotechnology and
Biochemistry. Biotechnology appeared
to me more like a hybrid of Botany and
Microbiology. I found Biochemistry more

From the Diary of
CU-Kerala faculty

The journey towards understanding the

    intricacies in a
                 cancer cell

appealing because this gives an
opportunity to learn chemistry of the
biological systems, be it plants or
animals. Though skeptical of the job

prospects, I joined the course with the
full support of my family. The first year
was not very interesting as many topics
in the syllabus were studied in our class

V.B. Sameer Kumar
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XII. Things changed during the second
year when we were exposed to more
complex and novel topics. It would be
unfair on my part, if I fail to mention Mr.
Sunil V. Paul who took an honest effort
to make us big fans of the Subject
Biochemistry and to graduate us as well-
qualified biochemists at the end of the
course. Since the foundation in the
subject was built very strong, Post-
graduation course in Biochemistry at
University of Kerala was a smooth sail.
However, a bunch of very eminent
professors further nurtured my interests
in Biochemistry. Before, the results of my
M.Sc. published, the CSIR results came
out; to my surprise, I qualified it! I give
all credits of this big achievement to my
post-graduate and graduate teachers;
because, I could achieve it without any
special training for CSIR. The following
University rank in M.Sc., therefore was
not a great surprise to me.

Since I had a prestigious national
research fellowship with me that too I
obtained while completing my M.Sc.,
there was no second thought on my
career none other than research. My
research in the field of cancer biology
started there that continued through my
postdoctoral research at the Weizmann
Institute of Science, Israel and CCHMC,
USA.  During my doctoral and

postdoctoral research life I had been with
eminent scientists and I get exposed to
the latest trends in molecular cancer
biology ranging from generating the
transgenic knockout mice to techniques
like bone marrow transplantations for
research on myeloma. The remaining part
of the article will be focused on reflection
of my thoughts based on the experience
I have gained till now and the work going
in my current lab.

My research in the field of Cancer
biology started at the doctoral level when
Prof. Sudhakaran asked a group of three
latest entries into his lab, which included
me, if we could take up a challenging
aspect of cancer biology, i.e.
angiogenesis. It took us a month to
understand the field before we daringly
confirmed that we are on to it. Briefly,
angiogenesis is the process of formation
of new blood vessels from pre-existing
ones, which plays a pivotal role in several
physiological process such as wound
healing, embryo development, ovulation
and pathological condition such as
tumor development, arthritis etc. Tumors
cannot grow beyond 1-2 cubic
millimeters because; oxygen and
nutrients have difficulty diffusing to the
cells in the center of the tumor, causing a
state of cellular hypoxia to which the
tumor responds by secreting pro-

angiogenic growth factor. Induction of
angiogenesis thereafter plays an
important role in progression and
metastasis of cancer.

 Since this field was rather new in the
state of Kerala, we had tough time
standardizing things and we could run
our first formal experiment only 1.5 years
after joining the lab. What I want to
emphasize is the importance of teamwork
in scientific research. I strongly believe
that, the well-organized teamwork paid a
lot and helped us to initiate a very good
scientific career. It would be highly
inappropriate, if I do not mention the
names of the other team members, who
were, Dr. Kiran M.S. (scientist CLRI,
Chennai) and late Dr. Viji R.I. (Faculty at
Central University of Kerala). During the
doctoral research, our group could
efficiently prove the role of extracellular
matrix in the regulation of angiogenesis.
With an appealing list of publications, it
was an easy walk to my postdoctoral lab,
where I secured the position one year
before the submission of my Ph.D. thesis.

I joined Prof. David Wallach’s (a
wonderful human being and a serious
scientist) lab at the Weizmann Institute
of Science, Rehovot, Israel, just two
months after submitting my thesis.  In
Prof. Wallach’s lab, I was like ‘Alice in
wonderland’. The big group was
involved in work, from as simple as our
routine cell culture to the knock out and
bone marrow transplantation
experiments. My experience in David’s
lab really changed my perspective of
thinking and doing science. The lab
routine was tough and demanding, but
again, the teamwork helped a lot. Along
with Dr. Konstantin Bogdanov, we were
given a team of 5 members to handle a
project on a molecule called NIK (NFKB
inducing Kinase) and we could do a lot
of good science there from generation
of NIK knock out mice, NIK mutant
analysis in mice using bone marrow
transplantation technique etc. Apart from
the scientific fete, there was a real healthy
cultural interchange, which has a great
influence on my personality. Apart from
all these, we could meet eminent

Dr. V.B. Sameer Kumar with his research team
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Scientists, whom we were familiar as the
authors of our favorite reference and text
books only until then. The list includes
Prof. Dan S. Tawfik, who is popular as a
scientist who unraveled the mystery of
‘Abzymes’, but presently working on
protein engineering. Later, my wife Dr.
Viji R.I had got an opportunity to work in
his lab as a post-doctoral fellow. We also
met the Great scientist Prof. Wilchek who
discovered the biotin-avidin interaction,
but shunned any sort of patent for his
discovery for the sake of larger scientific
and laymen community. The list is
obviously long that includes many
Nobel laureates like Ada Yonath.

After the project at Prof. Wallach’s
lab, I moved to USA at Cincinnati
Children’s Hospital Medical Centre to
join Dr. Biplab Dasgupta’s lab. Here we
were working on glioblastoma
multiforme (brain tumor) in transgenic
mouse model systems and human
samples. My days here usually started
with the prayer “if the day ends with no
patients’ samples”! I had a reason for
this peculiar prayer. I knew that these
patients will have only about 6 more
months time to succumb to death. So, to
me it is more like I am receiving a patient’s
death warrant. But, I console myself with
the philosophy that “one has to decay
to become the manure for many others
in the coming generations”. All the
research that we do around the world
would benefit the patients some day and
at that time, apart from applauding the
scientists, we should also remember the
people behind the curtain, who had
donated samples just for the benefit of
future generations.

During those busy days, the life was
full of surprises, I met an Indian at my
apartment doors who introduced himself
as Siva; during our subsequent
interaction I realized that he was my
scientific competitor. But, he became one
of my closest friend and a collaborator
later, throwing the  light  that  among
good Science practitioners only
creativity and friendship prevail. It was
around this time, that I attended the
interview for Asst. Prof. at the Central

University of Kerala for which I was
selected.

After joining CUK, I realized that how
painful and laborious it was to build my
own lab in a very infant University.
Though it was difficult, the support from
the fellow staff members, both teaching
and non-teaching side helped me a lot to
establish a small lab, which currently
hosts three externally funded projects
and 8 Ph.D. scholars. Like all the other
labs in the University, our lab also enjoys
a very good support from the University
and could graduate 25 M.Sc.
(dissertations) and 4 M.Phil. Scholars,
hitherto.

Research in our lab focuses on
elucidating the role of non-coding RNA
in the process of angiogenesis and anti
cancer drug resistance, apart from
employing novel strategy of protein

engineering to develop probable anti-
angigogenic and anti tumor drug
candidates. Though we have gained a
lot of insight in cancer biology, I feel, we
have a long way to go before we could
understand and defeat cancer!

Before concluding I would like to
emphasize again on the importance of
good team work in conjugation with
collaborative and multidisiplinary
research approach to address health
issues and when we start doing good
science we realize that scientist is a
global citizen without the borders or
fences of statehood or culture.

(Dr. V.B. Sameer Kumar is an
Assistant Professor in the Department
of Biochemistry and Molecular Biology
in Central University of Kerala;
sameerkumarvb@gmail.com)

Conservation worth much...
But Cost Nothing...
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The glory forgotten in amiability
-----Alfred Russel Wallace

A scrutiny of the history of science
tells several tales about how it has
honored many eminent personalities who
have tried to unravel the mystery of the
world and succeeded in it; how it has
been ignorant of the great talents that
were buried in the graves without being
known to the world; how men have
longed for the fame they deserved but
were overpowered by the brutality of
“fate”; the story still continues. But
among them all there is an unread
manuscript that recites how a glory was
lost in an amiable sacrifice.

Alfred Russel Wallace- presently
renowned as the co-discoverer of the

Theory of Natural Selection- was born
on 8th January, 1823 into an ordinary
family at Usk, Monmouthshire, England.
The early periods of his life were same
as that of a common person but his
passion for science changed the world
he lived in.

Wallace was primarily an
entomologist who also found interest in
the natural history. His adorable passion
for insects is visible in his incomparable
collection of insects peculiarly of those
belonging to Lepidoptera (butterflies)
and Coleoptera (beetles and weevils).
With 15 of his papers published in the
journal ‘Transactions’ of the Royal
Entomological Society, he is still

Akhila B. Nair
MSc Ist Semester Student

remembered as the society’s reputed
member. He presided it during 1870-71.

Wallace and Natural Selection
Wallace matched Darwin’s

intelligence in the notion that the present
species must be a result of the past
evolutionary changes. Darwin began his
work on the Theory of Natural Selection
1839, while Wallace came up with the
similar idea in 1858. Wallace has been
publishing occasional journals on his
expeditions of various lands and the
specimen collection since 1849.

In 1855, the most significant of his
papers was published with the ‘Sarawak
Law’ which stated that “Every species
has come into existence coincident both

History Note
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in time and space with a pre-existing
closely allied species”. Darwin, who was
acquainted to reading many of Wallace’s
papers, realized him as a serious
contender in the race to untwine the
mystery of evolution..

Once vigilant, Darwin began writing
full accounts of the Natural selection,
fearing the pace with which Wallace was
approaching the core of the idea. Both
of them were greatly inspired by
Malthus’ essay on ‘Population’
(originally published in 1798; Wallace
specified the influential pages from the
6th edition in 1826).

Charles Darwin
In 1858, Darwin’s manuscript was

still in the ‘workshop’, when Wallace hit
with a similar idea during his stay at
Gilolo, a remote Indonesian island. The
great genius was conquered by an attack
of the malarial fever. But his determination
was strong. From Ternate, Indonesia, he
wrote a detailed essay explaining his
theory and sent it together with a
covering letter to Darwin on 9th March,
1858 (asking for his comment). He knew
Darwin from earlier correspondence and
also that he was deeply interested in the
subject of species transmutation (as
evolution was then called).

The letter reached Darwin on 18th

June, 1858 (roughly 3 months later).
Darwin, busy with his manuscript was
horrified on reading the essay by
Wallace. The impulse caused by the
content of the letter stimulated Darwin

to write another letter addressing his
close friend Charles Lyell, who himself
was a giant in the scientific world of that
time. The most famous lines of this letter
are:

“I never saw a more striking
coincidence. If Wallace had my M.S.
sketch written out in 1842 he could not
have made a better short abstract! ... So
all my originality, whatever it may
amount to, will be smashed”.

His loyalty towards his friend took
Lyell to Joseph Hooker (a person with
close acquaintance to Darwin). They
both decided to present his essay
coupled with a long letter Darwin wrote
to the American biologist Asa Gray
during 1857 on the theory, rather than
attempting to seek Wallace’s permission.

The plan was well executed and Darwin
presented his paper at a regular meeting
of the Linnaean Society of London on 1st

July, 1858.
In August, 1858 Darwin’s work on

natural selection was published in the
Royal Society’s Zoological  Journal
under the title “On the Tendency of
Species to Form Varieties; And On the
Perpetuation of Varieties and Species
by Natural Means of Selection” along
with Wallace’s essay written to Darwin.
The only unusual fact was that Darwin’s
contributions were placed before
Wallace’s essay, thus emphasizing his
priority to the idea.

On 24th November,1858 Darwin had
his shortened ‘abstract’ on the much
longer work on natural selection
published as “Origin of Species”
.Wallace was so impressed by its content
that he proclaimed book would “…live
as long as the “Principia” of Newton.
Wallace waited for thirty years after this
to produce his own big account of natural
selection, which he called
“DARWINISM” in 1889.

This act by Wallace gained him the
title of amiability and modesty. He never
questioned Darwin (who was 14 years
elder to him) on his deed instead he
respected his seniority. Wallace could
never equal Darwin in the earned wealth
but the fame he earned is more than that
of any other scientific genius.

Wallace’s Travelogue
Wallacea
Like Darwin, Wallace also depended

on the round-the-globe travel to make
observations and form relevant theories.
His first travel was to the Amazon to
collect and study animals and plants,
with the goal of understanding how
evolutionary change takes place. For this
started from Brazil in April 1848, but
although Wallace made many important
discoveries during his four years in the
Amazon Basin, he did not manage to
solve the great ‘mystery of mysteries’ of
how evolution works. With
disappointment he returned to England
in October 1852, after surviving a
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disastrous shipwreck which destroyed
all the thousands of natural history
specimens he had painstakingly
collected.

In 1854 he set off on an expedition
to the Malay Archipelago (Singapore,
Malaysia and Indonesia), which provided
the fertile land to ‘sow and reap’ his ideas
on the process of Evolution. He spent
eight years travelling, collecting, writing,
and thinking about evolution.

In Sarawak, Borneo, during
February 1855, Wallace produced one of
the ‘Sarawak Law’ which brought him
several steps closer to the theory of
natural Selection. Finally he succeeded
in his attempts when he came up with
the clear idea of Natural Selection from
Gilolo in February, 1858. Later he moved
to Ternate, from where he wrote a letter
to Darwin. But it took a long time for his
ideas to be given an honor equal to those
of Darwin.

The ‘Wallace Line’
Though the memories about

Wallace are centered on the theory of
Natural Selection, there are some other
instances which preserved his name for
ever.

Wallacea
A map of the Malayan Archipelago

showing Wallace line
Wallace during  his travel through,

what is now known as the Indonesian
islands, found sharp variation between
the floral and faunal diversity of the
islands of Bali and Lombok, North
between Borneo and Sulawesi and South
of the Philippine islands. More strikingly

there was no large geographical
distinctness between the two regions.
Studies continued and there originated
an imaginary line which stood a
boundary between the Asian and the
Wallacean regions now termed as the
Wallace Line.

The zone of faunal transition
between Australia and South East Asia
determined by the Wallace line is known
as the Wallacea.

The Biogeographical Regions
Returning from the Malayan

expedition, Wallace found the drive of
his scientific enthusiasm towards the
study of distribution of vertebrates in
the world and construction of a map,
delineating regions within which the sets
of species were similar. These turned out
to be the six biogeographical regions-
Nearctic, Neotropic, Palearctic,
Ethiopian, Oriental and Australian. The
introduction of these not only facilitated
the study of animal distribution but also
helped in establishing the evolutionary
links between the species in each of
these regions. Later the Oceania region
was added to the list.

Wallace’s works:
Wallace was a person with immense

potential and courage to speak on even
the most controversial issues under the
Sun and also was ready to face the
criticisms. He created several works on
matters other than entomology or natural
history. Some of his works includes more
than 1000 articles and 22 books,
including The Malay Archipelago,
Darwinism, Island life and The

Geographical Distribution of Animals.
He also wrote on topics such as politics,
spiritualism, astrobiology, conservation
biology, biogeography and
anthropology.

Specimen collection:
A part of Wallace’s collection
His passion for insects and his urge

to trace the natural history made him
grow his interest towards collection and
preservation of various specimens
including 110,000 insects, 7,500 shells,
8,050 bird skins, and 410 mammal and
reptile specimens. Moreover, he
introduced probably more than five
thousand species to science.

During his expedition on the
Malayan Archipelago some of his
experiments had the prime focus on the
Pierid butterflies (commonly called
Sulfur butterflies due their wing
coloration with a yellow tinge).

A collection of Sulfur butterflies
The Eternal Sleep
On 7 November 1913, Wallace died

at home in the country house he called
Old Orchard at Broadstone, Dorset,
which he had built a decade earlier. He
was 90 years old.

 His death was widely reported in
the press. The New York Times called
him “the last of the giants belonging to
that wonderful group of intellectuals
that included, among others, Darwin,
Huxley, Spencer, Lyell, and Owen,
whose daring investigations
revolutionized and evolutionised the
thought of the century.”
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Plant-animal and plant-microbial
interactions are the major topics of
current research in India and abroad.
They have tremendous direct practical
applications in the areas of crop
production and food security, crop
protection, forest management and
conservation. India, despite have a huge
biodiversity protected in the three global
biodiversity hotspots, indigenous and
local community conserved sites and
agroecosystems, our knowledge on the
fundamental aspects of our bioresources
is very poor. We do not have baseline
data of the efficient pollinators of our
crop plants including the plantation
crops despite, we are cultivating them
for centuries. We jump to topics, such
as DNA recombinant technologies and
genetically-modified crops, transgenic
crops and so on to produce cultivars of
our requirement that has both socio-
ecological and economic implications.
We forget the fact that a cross-
pollinating bee is equally helping us to
maintain the genetic heterogeneity and
diversity within a crop species through
the production of quality seeds. If we do
not have baseline information on the
biotic interactions in our long-serving
crops, one can imagine the knowledge
gap in our wild plants. Plants are both
suffered and survived from animals and
microbes. At both the ends, insect as a
community play a major role for the

Happenings

Ecology of plant-animal interactions:

pollination, seed dispersal
             and tritrophic interactions

Prof. V.V. Belvadi delivers a lecture

from a lab session on bee pheromone extraction with
Dr. D.G. Naik

participants in a field session

survival of plants. They extend essential
services to plants, such as pollination,
defense, seed dispersal, decomposition
and nutrient cycling. At the other end
insects are the major herbivores and seed
predators in tropical forests.

Recognizing growing interest in
this area a comprehensive workshop (8
days) was organized at Central
University of Kerala. It provided a unique
platform for the exchange of scientific

ideas among the
selected group of
active researchers in
the broad field of
p l a n t - a n i m a l
interaction. Resource
persons from Central
University of Kerala,
Ashoka Trust for
Research in Ecology
and the Environment
(ATREE), Delhi
University, Andhra
University, Rainforest
Research Station,
Calcutta University,
Agharkar Research
Institute, Centre for
Ecological Sciences at
Indian Institute of
Science, University of
Agricultural Sciences
at Bangalore and
Dharward, St. Xavier’s
college (Mumbai) and
Sacred Heart College
(Cochin) lead the
workshop.

Inaugurating the
meeting Dr. K.R.
Shivanna FASc, FNA,
FNAAS (ATREE-
Bangalore) the

Palatty Allesh Sinu

(A report of workshop on Ecology of
Plant-Animal interactions conducted at
Central University of Kerala)
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renowned plant-reproductive biologist
stressed the need to generate the
baseline information on the natural
history of the plant-animal interactions
in our crop and wild plant species to
understand the strength of the
interaction per se and to value its service
in the oriental tropical forest and
agricultural systems. Since it is an inter-
disciplinary subject, he stressed the
importance of collaboration among the
plant biologists, ecologists,
entomologists and microbiologists for a
desirable outcome from a research in this
topic. In a pollination or tri-trophic
interaction study, an entomologist can
solve many issues at the field itself, he
pointed out.

Palatty Allesh Sinu (Central
University of  Kerala) through providing
an overview of the workshop emphasized
the need of a coordinated research
project to study the pollinator fauna of
our several plantation and vegetable
crops. Since the pollination is a most
dynamic process, data should be
generated at spatial and temporal scales
for an effective management of either a
crop or wild plant species. He hoped that
the national-level participation in the
workshop itself was sufficient to create
a network for monitoring the pollinator
fauna across India.

K.R. Shivanna (ATREE) explained
the complete series of the sequential
events in the pistil after the pollen is
deposited there that includes the
continuous chemical dialogue between
the pollen grain and the saprophytic
tissues in the pistil before they discharge
the male gametes in the embryo sac for
fertilization in his masterly class on
pollen-pistil interaction. He concerned
about the current post-graduate syllabus
used to teach plant science in various
universities and colleges in India that
has replaced these basic topics by
advanced fields such as biotechnology
and genomics. In his second lecture, he
explained the adaptations of the weeds
for their success in
any harsh
e n v i r o n m e n t ;
pollination in most
of them does not
need a pollinator,
dispersal of seeds
is through external
attachment to
animals or by wind
and the seeds are
highly dormant.

S h a s h i d h a r
V i r a k t a m a t h
(University of
A g r i c u l t u r a l

Sciences-Dharward) and D.G. Naik
(Agharkara Research Institute-Pune)
stressed the significance of bee
attractants and repellants as tools to
maintain the pollinator fauna in crop
plants.  They stressed that 55 out of 160
million hectares of agricultural lands
have entomophilous crops and one third
of the food production comes from
pollination. Since the queen mandibular
pheromones of seven Apis species are
remarkably similar to each other the bee
attractants based on bee pheromone can
maintain the bees for more time in a given
crop. Since the bee-pheromone based
lures are expensive and to certain extent
probative for Indian farmers, D.G. Naik
stressed the need to integrate it with the
plant-based lures. He said that the leaf
extracts of Fagara budrunga and
Swertia densifolia  are good bee
attractants. Later he gave hands on
training on the pheromone extraction
from the pheromone glands of Apis
dorsata.

P.A. Sinu (Central University
ofKerala) explained that the bees since,
constitute to the majority of the
pollinators, an understanding of their
foraging behavior and fidelity helps us
to pick up and take necessary measures
at habitat level for facilitating the right
pollinator species in a given crop system.
Citing his research in Amomum
subulatum, he said that the managed

from an open discussion with the precision farmers at MSSRRF, Waynad

Prof. Sashidhar Virakhthmath delivers lecture.
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honey bees are not necessarily an
efficient pollinator for all plant species;
rather, they can be good robbers of
pollen. Rigorous examination of stigma
after the visitation ceased by a given
“visitor” species can determine its
efficiency as a pollinator.

Joysree Cranham and Pratibha
Yadav (Centre for Ecological Sciences at
Indian Institute of Sience) explained
plant-animal interaction as an example of
coevolution by taking the cases of fig-
fig wasp interaction and ant-ant plant
(Humboldtia sp) interactions. V.V.
Belavadi (University of Agricultural
Sciences Bangalore) through his lecture
on the pollination system in Eletteria
cardamomum in Mudigere area of
Karnataka State said that cardamom is
pollinated well by the rock bees among a
number of visitor species and managing
honey bee colonies in the plantations
can substantially increase the
productivity of small cardamom.

Rajesh Tandon (Delhi University)
discussed the ecological and
evolutionary consequences of nectar
robbing and the mechanism by which
plants circumvent and minimize the
adverse effects of nectar robbing on their
fitness. He also gave a hands-on training
on the plant-pollinator network analysis
in the R platform.

Plants are able to activate defense
mechanisms against various forms of
insect attacks. Insects release various
elicitors along with other components
that induce defensive response in plants.
The defense mechanisms could be direct
or indirect; in indirect mechanism the
plants “call” for help from other
organisms, such as predators and
parasitoids by releasing some volatiles
or other chemicals. Sujatha Deshpande
(St Xaviers college-Mumai) unraveled
the chemical interaction happening in the
tri-trophic interaction in the workshop.

Giby Kuriakose (Sacred Heart
College-Cochin) gave an outline on the
diversity of pollination syndromes seen
in the plant kingdom. By taking the case
of orchid pollination system he explained

deception as a pollination mechanism.
Solomon Raju (Andhra University)
stressed the relevance of studying the
reproductive biology of several endemic
plant species seen in the Eastern Ghats
of India, a forgotten landscape. He
explained the dispersal modes and seed
predation systems in the plants of
Eastern Ghats.

Lectures were devoted on plant-
microbial interactions too in the
workshop. Sudheep N.M. and Jasmine
Shah (Central University of Kerala)
emphasized that many insect-plant
interactions are facilitated by the above
and below-ground endophytic fungi and
other microbes. They are growth
promoters and help in seed germination
of several hard seeds because of their
enzymatic action.

The workshop had several field and
laboratory oriented practical
experiments. Participants were trained in
the basics of bee systematics, the
pollination experiments, pollination
efficiency of visitors, pollen-pistil
interactions, acetolysis as a tool to study
the pollen structure and architecture,
collection methods of pollinators,
dispersal and seed predation
experiments, basics of transgenics,
enzymatic action of endophytic
symbiotic fungi and R statistical
package.

Participants and resource persons
were given an opportunity to visit and
interact with the farmers, particularly the
precision and hitech farmers at M.S.
Swaminathan Research Foundation at
Wayanad. The polyhouse vegetable
growers are producing several exotic
varieties of vegetables, but most of them
are pollinator-dependent. Currently, the
farmers are are practicing manual
pollination. The interaction with the
resource persons gave a framework for
way forward to enhance the pollinator
fauna in the polyhouses through
participatory research. V. Sivan and
Dhanya C.S. (MSSRF) gave a guided tour
through the well-planned botanical
garden of MSSRF.

*A report on the national-level
workshop on “Ecology of plant-animal
interactions: concepts and practices”
held at Riverside Transit Campus of
Central University of Kerala, Kasaragod
during 20-28 May 2014. It was supported
by the Central University of Kerala and
British Ecological Society, London.

Palatty Allesh Sinu/ Course Director
Centre for Ecology and Entomology
Department of Animal Science
Central University of Kerala
Padannakad 671314, Kasaragod, Kerala
sinupa@gmail.com

Participants of the workshop at MSSRRF campus
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Recent times the topic, human-
wildlife conflict received much attention
in scientific, popular and social media as
it poses major threats to the wildlife
populations and man and his crop
systems in the fringes of the forests and
in urban systems. Is the human-wildlife
conflict really increasing when compared
to the past? If so, what are the reasons?
Can we bring the conflict down and the
coexistence up? To discuss some of
these volatile topics, a one-day national-
level brainstorming symposium was
organized by the Central University of
Kerala (CU-Kerala) as its outreach
program and as a part of the recently held
Swasraya Bharat 2014, science festival
of Kerala. A total of 292 participants
representing the farmers, forest officials,
wildlife biologists, national wildlife board
and biodiversity board members,
behavioral ecologists, media persons,
researchers, post-graduate and
secondary-level students of local
schools, colleges and the Universities
attended this symposium.

In the welcome address, Palatty
Allesh Sinu (CU-Kerala) highlighted that
the proclaimed coexistence between man
and the wildlife in India if gained the
status of conflict, certainly it has
something to do with the threshold of
the tolerance level of man and the wild
animals. The unprecedented habitat loss
of the wild animals decreased their
threshold of tolerance to man and his
processes. Urbanization, climate change,
crop loss, the declining value of crop
products, governmental policies related
to agriculture and the trade and the

Happenings

Man-animal conflict or coexistence:

what do we want?

occasional wildlife raid to his
“encroached and intensified” farms are
some of the related factors affecting our
level of tolerance to the wild animals. G.
Gopakumar (Vice Chancellor, CU-Kerala
and a renowned political scientist) in his
presidential remarks emphasized that the
increase in human population, resulting
encroachment of man to the habitats of
wildlife and the poor planning of our land
for the developmental activities are the
obvious reasons of the conflict between
man and wildlife, and we certainly
envisage a coexistence between man and
the wildlife that our country was once
proud on. Mr. Harish B. Nair (Kasaragod
District Panchayat member) representing
the farmer community was apprehensive
on the increasing cases of crop loss to
wild animals, and the poor response of
the forest department to reduce the
conflict.

P.S. Easa (Member, National
Wildlife Board and Director, Kerala
Forest Research Institute) in his keynote

address gave an overview of human-
wildlife conflict in India. Quoting the
travelogues of English travelers in India
during and after the colonial period he
said that Wayanad was once dotted by
the machans (treetop vigilant hubs) and
the people in a community level used to
practice in night patrolling to protect their
crops from elephants in the fringes of
forests in Kerala. This indicates that the
human-wildlife conflict if we consider as
a problem was persistent throughout the
past. The recent estimate shows that the
death rate of the human beings to the
wildlife (excluding the snake bites) is
declining now when compared to the
escalated rate of wild animals’ death to
the human beings. In the national
scenario, crop loss and the human
casualties to the wild animals are far lower
for Kerala than what is being brought up
by the other States, such as Jharkhand,
Chattisgarh, Assam, Bihar and parts of
North and West Bengal, where the night
patrolling by the farmers and the forest

Hon. V.C. of  Cu-Kerala Prof. (Dr.) G.. Gopakumar inauguarates the function

Palatty Allesh Sinu

(A report of National symposium on human wildlife conflict)
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guards is more inclusive, scientific and
effective. Kerala being a densely-
populated State, the loss of quality
wildlife habitat for grazing and preying
has increased. Highlighting the case
histories of different types of wildlife
conflicts and the strategies used to
overcome the conflict he said that the
wild animals adapt and surmount every

new method that the farmers and the
forests departments are devising every
now and then. Solar fencing, despite an
effective strategy against the elephants,
the technical hiccups in the process of
installation and the unavailability of a
trained farmer or technician for its
continued maintenance often weakens
its efficiency. Wild boar is a global pest

of many crops both in developing and
developed countries. When the world is
granting permission to kill this species
India should think twice before granting
such permissions to Indian citizens as
wild boar is our native species unlike an
invasive or alien species for many other
countries. Cloth-fencing (saree-fencing)
is the most effective strategy against the
wild boars.

Monkeys pose major threat to
crops in many areas. Crop raiding of
monkeys has destabilized the local
governments in North India. Sometimes
ago monkeys were confined only to the
temples and selected popular tourist
places in India, where both the monkeys
and the man were coexisting together.
India has 15 species of primates, five
species are seen in south India. Among
them only Macaca radiata has
acclimatized to the human surroundings,
so the conflicts too come only from this
species.  Sindhu Radhakrishna (National
Institute of Advanced Studies, IISc,
Bangalore) said that the primate-human
conflict is very common in urban and
rural areas of India, now-a-days. The
attitude change of man, particularly the
provisioning habit, is the major reason

An interactive session with  Dr. P.S. Easa (Member, National Wildlife Board)
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why monkeys are more aggressive these
days.  Probably, the conflict from
monkeys is very common in urban areas
now-a-days, where it can be solved only
through effective garbage and solid
waste management. Caging and
translocation of monkeys are the
traditional strategies used to reduce the
monkey menace that is no longer a viable
solution as the cycle of conflict gets
repeated at the translocated place.
Biologists are apprehensive about the
farmers’ argument of selective culling of
both male and female monkeys based on

Professor, University College,
Thiruvananthpuram and a noted
environmentalist) was analyzing the
scenario of human-wildlife conflicts in
Kasaragod District. The elephant
conflict in Kasaragod got momentum
since 2008, when developmental
activities including the fencing activities
in the Karnataka part interrupted the
elephant corridor that left a small
population of elephants trapped in the
fragmented forests of Kerala. Increasing
garbage deposits, particularly the waste
from butcher shops, in the fringes of the
forests invite the wild boar menace more
frequently to the villages and towns of
Kasaragod District. Plantation
corporation of Kerala should consider
diversifying the crops in the revenue
land. Buffer-zone management is vital in
mitigating the issue in Kasaragod
District.

Both human-elephant conflict and
the coexistence were high in tea-forest
matrix of the Western Ghats of India.
Anand Kumar (Nature Conservation
Foundation, Mysore) said that the
conflict aggravates only during the
summer months. Once this is known,
slight preparations at our side can reduce
the human casualties and maintain the
safe passage of elephants to their natural
water holes during the summer. Being a
managed landscape, coexistence is
possible only through enforcing
appropriate warning systems. Being an
organized industry, tea plantations and
factories can be the hubs to give warning
signals, such as red lights and alarm
sirens when the elephants are reported
moving in the vicinity of a given
plantation. He shared the success stories
that the NCF could bring out through
integrating the electronic gadgets and
sensors, local television and radio
channels and the tea industry for a safe
coexistence of the elephants and the tea-
pluckers in the Valparai reagion of the
Western Gahts. He said that any sort of
man-animal conflict can be solved only
through an inclusive approach.  He found

Prof. E. Kunhikrishnan delivers a lecture

Sindhu Radhakrishna delivers a lecture

Ganesh Raghunathan delivers a lecture

the population size and structure can
reduce the monkey menace. Sterilization
is a futile strategy to reduce the
population of monkeys. Insufficient
compensation from local governments to
farmers aggravated the conflict between
monkeys and human beings. She said
that preventive management is a better
tactic than the reactive way of
management. Now, a policy on buffer
zone management should also be
inculcated for an effective management
of monkeys in forest villages.

Leopard might be the only wild cat
species that live in all sorts of habitats
including the managed habitats and
settlements in rural and urban areas of
India. Ganesh Raghunathan (Wild life
conservation society, Bangalore) said
that leopards have tremendous ability to
coexist not only with man but also with
several other wild cat species. Camera-
trap images and monitoring of the radio-
collared animals suggest that leopards
show exceptional homing behavior as
there are evidences that relocated
leopards traveled 125 km through a range
of contrast habitats to reach its home
territory. The relocated animals either die
or come back to its home range in a weak
condition as there are territorial conflicts
between the animals at relocated places.

Kasaragod, the northern District of
Kerala shares its boundary with the
forests of Kodagu, probably the western
extremity of the Mudumalai-Bandipur-
Wayand-Nagarahole-Talacauvery
corridor. The dense forests end in
Karnataka and plantations start in Kerala
at the boundary. Kasaragod’s forest has
an area of only about 100 sq km, which is
scattered in a mosaic of human
settlements, plantations and areca
orchards; the maximum width of the
forest tract is about 1.5 km (Fig. 1). This
explains why the recently-held elephant
raid in the villages of Kasaragod was
persistent for many months recently that
eventually end-up with the mysterious
(herpes-related) death of a tusker
elephant, E. Kunhikrishnan (Retired
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that the human casualties to wild animals
are only a fraction when compared to
what is caused by the mosquitoes.  Gaur-
human conflict is scarcely reported in
south India as gaur is primarily a forest-
dweller that scarcely moves out to the
villages as a browser. Abhishek K.R.
(Keystone foundation, The Nilgiris) who
monitors the gaurs in the Nilgiri region
of Tamil Nadu found that gaurs raid the
vegetable orchards during the summer
in search of water, but the damage to the
crop is incurred when the farmers chase
the gaur from one vegetable garden to
the other and so on.

The symposium was summed up
with a panel discussion with the forest
officials, wildlife experts and the farmers
and resulted in some important
recommendations to bring down the
human-wildlife conflict in south India.
The primary recommendation was on
buffer-zone management. It strongly
advocated enforcing the Supreme Court
direction on maintaining the buffer zone
of 10 km radius with quality habitats
surrounding the core zone of the
protected areas. It strongly criticized the
local governments on their plantation-
based afforestation programs, and
advocated an immediate policy change
on the buffer zone habitat management.
The buffer zones should be maintained
as fruit belts by planting native plants,
such as Syzygium spp, Madhuca spp,
Mimusops elengi, Artocarpus spp etc.
to reduce the monkey menaces in the
agricultural lands in the fringes. All the
developmental activities must be
regulated in the buffer zone.
Considering the fact that the workforce-
hit forest departments are forced to
guard of several absentee-owned
agricultural and horticultural lands in the
fringes of the forests it is recommended
to bring out standard operational
principles specific to each locality with
the involvement of local panchayats,
farmers and the forest departments. Local
governments should consider extending
insurance support to the agricultural

crops, and the forest departments should
simplify and expedite the process
involved in paying compensation for the
agricultural crop loss. Considering the
Mudumalai -Bandipur-Wayanad-
Nagarahole-Talacauvery an important
elephant corridor, it is recommended to
regulate all sorts of developmental
activities that can affect the quality of
the corridor. It applauded the Karnataka
forest department’s decision to continue
the ban on night-traffic in one of the busy
roads intersecting the corridor in
Wayanad and Bandipur. It recommended
a national-level implementation of such
regulations in all major wildlife corridors.
It strongly advocated the need for
reinstating the night patrolling by the
villagers in all volatile places. The experts
criticized the local panchayats for their
inability to stop butcher waste dumping
in the fringes of the forests as that is
identified as one reason for population
rise in the wild boars in many States. It
also recommended an effective waste
management plan in urban tourist places
and streets nationwide to reduce the
human-monkey conflicts. Considering
the wider application of electronic
gadgets and social media it strongly
advocated the need for equipping the

forest departments with the latest
technologies and to integrate their
proactive warning operations with the
organized institutions and industries
locally, such as religious institutions and
plantation industries, such as tea, coffee
and rubber as that grow more in the
fringes of the forests.
*A report on the brainstorming
symposium on the topic organized by
the Central University of Kerala
Padannakad, Kasaragod on 15 October
2014 as an event of Swasraya Bharath
2014. We thank all the wildlife experts,
forest department officials, media
representatives, farmer friends,
biodiversity board members, local
panchayat members and the students
attended the symposium.

Palatty Allesh Sinu and M. Nagarajan
Central University of Kerala, Riverside
Transit Campus, Padannakad,
Kasaragod 671 314, Kerala, India
sinupa@gmail.com
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this much forest only in Kasaragod range! Photo Courtesy: Prof. E. Kunkikrshnan
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KSCSTE
Research Fellowship
(2014-15)

Sangeetha Varma V.M
Asha. G
Thushara. V.V
Parvathi Surendran
Umer Ali
Arun D.
Anupama
Shilpa. O
Mithun Sebastian
Anet Antony

UGC-CSIR NET /
JRF

Prajna Rai
Parvathi Surendran
Anet Antony
Hima. P.K.

GATE

Manoj. K.
Asha. G
Aksah Sam
Parvathi Surendran

Manoj. K attended ICAR supported training programme
on taxonomy of insects and mites at UAS, GKVK
Bangaluru

Sangeetha Varma V.M. attended ICAR supported
training programme on taxonomy of bees and other
pollinators at UAS, GKVK Bangaluru

Asha. G. presented a poster in International Students
Conference on Conservation Science, 2014

Sheeja C.C attended National workshop on  “Techniques
in Animal Cell Culture and In vitro Toxicology”, April 1-
10-2014 at Mahathma Gandhi- Doerenkamp Centre,
Bharathidasan University, Thiruchirapally

Sheeja C.C attended Molecular and Protein Expression
Training Course, C-Camp March 10 - 14, 2014 NCBS,
Bangaluru.
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Prof. K R Shivanna
Dr. Rjesh Tandon
Prof. Ramani
Prof. V V Belvadi
Dr. D G Naik
Dr. Sujatha Deshpande
Dr. Joyshree Cranham
Ms. Pratiba Yadav
Dr. Giby Kuriakose
Dr. Jasmine M Shah
Dr.Sudheep N M
Dr. Solomon Raju

Garibaldi L.A. …Sinu P.A. (2015) Trait matching of flower
visitors and crops predicts fruit set better than trait diversity.
Journal of Applied Ecology 52: 1436-1444

Anusree T, Abhina C, Lishiba Balan PP, Rasna TV, Sinu PA
(2015) Flower sex expression in Indian Cucurbit crops:
implications for pollination and fruit set. Current Science 109:
2299–2302.

Sinu, P.A. et al. (2015). In situ mortality of Hyposidra talaca
(Geometridae: Lepidoptera) by its nucleopolyhedrovirus and
comparison of tea production in untreated and chemical
insecticide-treated plots. Biocontrol Science and Technology
25: 352-358.

Sinu PA, KR Shivanna (2015) Factors Affecting Recruitment
of a Critically-Endangered Dipterocarp Species, Vateria indica
in the Western Ghats, India. PNAS India B: 1-6.

Nasreem, A., Sinu, P.A., Nasser, M. (2014). The medicinal annual
legume Senna (= Cassia) tora (L.) Roxb. and its insect
associations in Kerala, India. Entomon 39: 183-190.

Prof. E Kunhikrishnan
Prof. Sashidhar Virakthmath
Dr. Kamalakshan kokkal
T P Pathmanabhan
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