Proceedings of the Indian National Science Academy (2021) 87:420-422
https://doi.org/10.1007/543538-021-00043-4

BOOK REVIEW

High quality research output primarily needs passion rather
than fashion or compulsion or high capital
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The book ‘Experiments in Animal Behaviour—Cutting-edge
research at trifling cost” authored by Raghavendra Gadagkar,
and published by the Indian Academy of Sciences (Ben-
galuru, India) is a collection of sixteen articles written by
the author during the past few years for Resonance, a journal
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of inter-disciplinary science education devoted to explain
complex and advanced concepts to students and teachers.
Professor Raghvendra Gadagkar, a well-known researcher
and educator in behavioural biology and ecology, is recog-
nised not only for his remarkable original life-time research
contributions in ethology, but also for his skill in explain-
ing advanced research results and concepts as a simple and
engrossing story to the audience, be it a gathering of experts
or lay-persons. The sixteen chapters in this book are indeed
lucid narrations.

My field of research, spanning about fiftyfive years,
has dealt with gene expression and related issues, which
are not even remotely close to Ethology or behavioural sci-
ence. However, I accepted the challenge to review this book
because of my continuing fascination, that started during
my early student days, for natural history, evolution, ecol-
ogy, behavior, etc. Reading this book has been an enjoyable
experience as it reinforced my ring-side interest in these
fundamental aspects of biology.

The sixteen main chapters of the book are written in a
simple language to let students, educators and others under-
stand and appreciate basics of animal behaviour through
examples of elegantly simple experiments that resulted in
fundamental and novel results. The first five chapters discuss
some of the classic experiments in animal behaviour car-
ried out by other scientists using social insect models like
bees, ants and wasps. The chapters 610 discuss experiments
carried out in the author’s laboratory with the primitively
eusocial paper wasp, Ropalidia marginata. The next five
chapters deal with experiments on vertebrate models (fishes,
frogs, snakes, birds and dogs). Each chapter begins with an
introduction to provide the backdrop for the questions asked,
followed by engrossingly communicative description of the
experiments carried out and results obtained. Each chap-
ter ends with ‘Reflections” where the author discusses finer
nuances of scientific methods, the art of asking questions,
designing experiments and interpretations that follow. A
common theme, repeatedly discussed all through the book,
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and which follows the book’s sub-title, is emphasis on the
importance of ‘low-cost’ research which can provide novel
ideas of great significance. A major point of emphasis in
these narratives is that in a country like India, with huge
student and teacher populations but limited resources and
laboratory infrastructure, such simple observations/experi-
ments are doable, and need to be widely practiced. These
would not only enrich the subject but also kindle the spirit
of research and innovation, especially in areas like natural
history, taxonomy, evolution, ethology, etc. Unfortunately,
these disciplines have been largely neglected and sidelined
with advent of the more ‘fashionable’ molecular biology
(also see later).

While reading through the different chapters, I have won-
dered about influence of the anthropocentric bias for taking
human behaviour as the model while interpreting animal
behaviour, especially of the social animals. For example, the
suckling behaviour and sharing of the given food between
the pups and mother stray dogs, discussed in Chapter 15,
is viewed as an evidence for the parent—offspring conflict
theory. I wonder if the reduced incidences of suckling by
the pups or the mother as the former begin to mature should
not be viewed in terms of their physiological requirements,
rather than only as a sign of ‘conflict’ between parents and
offspring. Similarly, would the reason for mothers not shar-
ing the provided food with mature pups be not due to the fact
that the pups themselves are now capable of finding their
food and thus are less dependent on the mother? Natural
selection would have selected mother’s ‘selfish’ non-sharing
behaviour at this stage. As a non-specialist, I do not find any
‘conflict’ in such behaviours unless we begin to see them in
the light of human perception. I believe that each organism
has evolved some unique behavioural features. No matter
how ‘aberrant’ a given case may appear from the perspective
of the human behavior, what finally matters in evolution is
how well the progeny thrives in nature. Even humans do not
always follow the behaviour ‘expected’ of them as members
of a society! Additionally, the ‘expected’ human behavior is
context-dependent for each human social group.

Experiments with the paper moth to identify the potential
queen (PQ), its aggression and ovary development, described
in Chapters 8-10, are very interesting. The cause-effect rela-
tionship between the aggression and development of ovaries
in the PQ is stated to agree with a ‘counter-intuitive predic-
tion’ that a lone PQ with no one to show aggression should
take longer rather than less time to develop her ovaries and
lay her first egg. Based on this, it is concluded that the hyper-
aggression of the PQ serves to suppress nest mates and at the
same time boosts her own ovarian development. It appears
to me that the so-called ‘counter-intuitive prediction’ is
again based on what we expect in light of human percep-
tion. One may also need to consider the reverse possibility
that the state of ovarian development may determine the

aggressiveness of the PQ if the hormonal and other factors
regulating the ovarian development were to co-influence the
aggressive behaviour. The presumption in such experiments
that the physiology of the PQ in colonies with single, double
or multiple hierarchical PQs may be similar, needs examina-
tion and verification.

The major point of emphasis running through the book
is the conflict between ‘low’ and ‘high’ cost research,
the latter being considered essential for the more ‘fash-
ionable’ and ‘prestigious’ molecular biology research.
The last chapter of the book is primarily devoted to this
conflict and the mindset of policy-makers and research-
ers. The current trends in research and its dissemination
are dominated by size of the grant, the expensive ‘state-
of-the-art’ techniques used and publication in so-called
‘high-impact’ journals, which often involves high charges.
Author argues that because of such behavioural changes,
some areas in biology do not appear ‘glamorous’ in present
times although their learning is essential for the founda-
tional ‘raw-material’ on which the ‘fashionable’ molecular
biology work can be done.

Gadagkar justifiably laments: “Unfortunately, even insti-
tutions that are not built on this pernicious business model
have made it a social norm to accord unnecessary prestige
to faculty who bring in large grants”. I think the commer-
cially driven but forcefully imposed race for ‘global ranking’
of academic institutions has made quantitative parameters
like quantum of grant and journal impact factor so impor-
tant, with quality being the least important component. The
young researchers and students, who by choice or otherwise
move into academia, get unknowingly drawn in this vortex.
The institutionalization and commercialization of research
have indeed taken away ‘pleasure’ of the ‘eureka’ moment.

Gadagkar’s “motivation in writing this book is to bring
social prestige to low-cost research, make the practice of
science more inclusive and democratic, and empower large
numbers of people to become knowledge producers rather
than merely remain knowledge consumers” (Chapter 16).
This is indeed important and Gadagkar justifiably argues for
urgent need for a change in the mindset of scientists and the
‘science-managers’ for promoting what he calls ‘low-cost’
research. Another aspect that is also important but has not
been much discussed in the book concerns what subjects
are contemporarily taught in biology related curricula and
how they are taught. As I have argued elsewhere also, the
fragmented teaching in various biology related disciplines
and the manner in which the information is doled out to
the students too have significantly contributed to the present
situation where the students get enamoured of the so-called
‘modern biology’ or molecular biology sans their own ques-
tions. They are neither exposed to fundamentals of biology
nor mentored to understand the real ‘spirit’ of research. The
absence of widespread curiosity-driven simple experiments
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is justifiably ascribed by the author to impoverishment of an
intellectual and academic environment at our institutions.

The narration in the book may give an impression that
studies in animal behaviour generally do not need ‘high-
cost’. This may not be true in every case. The many novel
observations discussed in these chapters are indeed exam-
ples of ‘low-cost’ research. However, to get a deeper mecha-
nistic understanding of the interesting phenomena unraveled
through the ‘low-cost’ experiments, one would often need
more expensive facilities. For example, while the simple
experiments described in Chapter 8 could identify existence
of the long line of hierarchy of potential queens in a wasp
colony, understanding of the physiological and genetic/epi-
genetic bases that initiate and maintain the hierarchy would
need much higher funding. Nevertheless, as illustrated by the
author, many basic questions of high significance can indeed
be pursued with limited funding. However, the ‘low-cost’
and ‘high-cost’ researches should not be mutually exclusive
but should supplement and complement.

In the context of the current trend for greater support
for applied research, the introduction of chapter 3 is aptly
titled “The Usefulness of Useless Knowledge”. Gadagkar
states “Nevertheless, we often hear from misguided politi-
cians, bureaucrats, and (sadly) from scientists who happen
to be doing the so-called applied research, that taxpayers’
money cannot be wasted on basic, or blue-sky research,
especially in a developing country like India. This, I have
come to accept as arising from political and selfish motives,
rather than from ignorance. The entire history of technologi-
cal advances during the past couple of centuries is indeed
a testimony to the ‘usefulness of useless knowledge’. As an
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example, the chapter 3 concludes with “Who would have
thought that understanding how ants find the shortest path
can lead to a revolution in computer science!”.

‘Experiments in Animal behaviour—Cutting-edge
research at trifling cost’, written in a lucid and engaging
manner, will be inspirational to young students and research-
ers in all fields of biology. Even non-biologists who may
have often wondered why organisms behave the way they do,
would find it an interesting and informative read. As I was
reading the different chapters, I felt that Professor Gadagkar
should prepare a manual for experiments in animal behav-
iour that can be carried out by students at various levels
in biology courses. Many of the students and teachers are
indeed curious, but may not yet know how to go about doing
the actual ‘experiment’. An instructional ‘do-it-yourself’
manual for open-ended experiments would catalyze a much
wider practice of experiments in animal behaviour at trifling
cost and would indeed help the much-needed revitalization
of natural history and organismic biology.

This book fulfils the objective of bringing home the
point that quality research can be carried out with limited
funds and facilities if we learn the art of asking the appro-
priate questions and think of finding innovative ways to
seek answers. Research carried out with passion on part of
the researcher has a lasting impact while that carried out
because of compulsion of the job or by jumping on the
band-wagon of contemporarily ‘fashionable’ research has,
more often than not, only an ephemeral impact. Research is
a vocation, not a job.
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