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TWENTY-FIRST MID-YEAR MEETING

JULY 2 – 3, 2010

In the Platinum Jubilee Year 2009, the Mid-Year Meeting
(MYM) was held in Hyderabad. This year, 2010, the 21st
MYM returned to its familiar venue at the Indian Institute
of Science, Bangalore.

On July 1st, the day prior to the meeting, a special set of
four lectures on selected themes in life sciences was
arranged by Durgadas Kasbekar for the benefit of teachers
attending the MYM. This turned out to be a great success,
being a continuation of a pattern from previous years. For
2011 it is planned to have a similar programme in the
earth sciences.

The MYM presented two special lectures by
T Padmanabhan and K N Ganesh, a Public Lecture by
Shyam Benegal, and 21 lectures by recently elected
Fellows and Associates. Padmanabhan's special lecture
on 'Gravity: A new perspective' presented a recent and
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rather novel way of
approaching Einstein's
classical general relativity,
viewing it as the thermo-
dynamic limit of a basically
statistical theory. The
microscopic constituents in
this approach are 'atoms of
spacetime', and the speaker
presented many results
(including his own) in the
present theory that giveT Padmanabhan
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Forthcoming Events

Refresher Courses
D Contemporary non-equilibrium thermodynamics and

statistical mechanics
RTM Nagpur University, Nagpur : 20 Oct. – 2 Nov. 2010

D Recent advances in chemical science and its
technological applications
Sikkim Manipal Institute of Technology, Sikkim : 8 – 21 Dec. 2010

D Modern biotechnological techniques
Manipal University, Manipal : 10 – 22 Jan. 2011

D Experimental Physics – XXVI
Ramakrishna Mission Vivekananda College, Chennai : 18 Jan. – 3 Feb. 2011

Lecture Workshops
D Spectroscopy

National Institute of Technology, Tiruchirappalli : 3 – 4 Dec. 2010

D Differential equations: Theory, methods and applications
Pondicherry University, Puducherry : 16 – 18 Dec. 2010

D Some topics in functional analysis and several complex variables
St. Joseph's College, Irinjalakuda : 4 – 6 Jan. 2011

D Interdisciplinary physics: Some basic aspects
Ramananda College, Bishnupur : 6 – 7 Jan. 2011

D Cognitive Neurosciences & interdisciplinary approach to
understanding behaviour
Sophia College, Mumbai : 10 – 11 Jan. 2011

D Exploring recent horizons in chemical sciences
Babasaheb Ambedkar Marathwada University, Osmanabad : 20 – 21 Jan. 2011

D Frontiers in physics
Deendayal Upadhyaya College, New Delhi : 21 – 22 Jan. 2011

D Protein engineering and its applications
Gitam University, Visakhapatnam : 21 – 22 Jan. 2011

Discussion Meetings
D Present understandings and future directions on non-equilibrium

materials processing, Orange County, Coorg : 20 – 23 Feb. 2011

D Orange County, Coorg : 23 – 27 Feb. 2011

This Newsletter is available on the
Academy website at: www.ias.ac.in/patrika/

To receive a regular copy of the
Newsletter, please write to the
Executive Secretary of the Academy
(chandra@ias.ernet.in)
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internal evidence for and point in the direction of the
proposed new interpretation. In a way this is a synthesis
of Boltzmann's and Einstein's fundamental conceptual
contributions. The entire idea found an echo in Rajesh
Gopakumar's presentation on 'The journey from Maxwell
to Faraday' involving two somewhat earlier larger than
life figures in the development of physics.

SEVENTY-SIXTH
ANNUAL MEETING

National Institute of
Oceanography, Goa

12 – 14 November 2010

Programme
12 November 2010 (Friday)

Venue: Cardium, National Institute of
Oceanography

0930 – 1100 Inauguration and Presidential Address
A K Sood, Indian Institute of Science,
Bangalore
Nanotube dynamo and graphene

1100 – 1200 Tea Break and Group Photograph

1200 – 1300 Lectures by Fellows/Associates
1200 Bharat B Chattoo, MS University, Baroda

Engineering plants for disease resistance:
Challenges and opportunities

1220 U Ramamurty, Indian Institute of
Science, Bangalore
Structural materials for the future: The
case of bulk metallic glasses

1240 Samar K. Das, University of Hyderabad,
Hyderabad
Metal-oxide based inorganic systems
toward practical applications

1300 – 1400 Lunch Break

1400 – 1650 Symposium on 'Indian estuaries'

1400 M Dileep Kumar, National Institute of
Oceanography, Goa
Estuaries – An introduction

1420 D Shankar, National Institute of
Oceanography, Goa
Nature of freshwater influx in Indian
estuaries

1440 S R Shetye, National Institute of
Oceanography, Goa
Monsoonal estuaries

1500 – 1530 Tea Break

1530 V V S S Sarma, National Institute of
Oceanography, Goa
Biogeochemistry in estuarine systems

K N Ganesh's special
lecture on 'Bioinspired
chemistry' highlighted
recent work in going from
an understanding of the
basic nucleic acids DNA
and RNA to novel
therapeutic agents and
assembly of nano
materials. This work is
linked to Pune as the

Shyam Benegal's Public
Lecture was a masterful
account by an accom-
plished film maker of the
inspirations behind Indian
cinema over the decades.
Titled 'Communications
and culture: Tradition,
modernity and post-
modernism in Indian
cinema', he described
with humourous touches

the standard formulas, stereotypic characterizations
and the songs and dances that practically defined
Bollywood films for a long time. As he said, this 'art
form' has certainly become very popular in many parts
of South Asia, and even beyond. He also described
the Satyajit Ray phenomenon and its tremendous
significance for Indian cinema. For old-timers it was
comforting to hear the speaker describe with
appreciation the poetical content of the lyrics set to
music in the semi-classical style, at least until some
time ago, in our films. Cinema, as he pointed out, is
recent, only 117 years old, and yet represents and
defines entertainment in unique ways. It both 'reflects
as much as it influences society and culture'.

This MYM, the first after the series of Platinum Jubilee
events of 2009, was as usual well attended and
appreciated for its wide ranging scientific content.

K N Ganesh

name PNA – 'Pune' nucleic acids – implies or encodes,
and is at the frontiers of research.

Shyam Benegal
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1550 A C Anil, National Institute of
Oceanography, Goa
Influence of monsoon on estuarine
ecosystem

1610 V Purnachandra Rao, National Institute
of Oceanography, Goa
Impact of mining on suspended materials
in estuaries

1630 M D Zingde, National Institute of
Oceanography, Goa
Status of pollution in Indian estuaries

1700 – 1730 Tea Break

1800 – 1900 Public Lecture
C Raja Mohan, Strategic Affairs Editor,
The Indian Express, New Delhi
India and the Indian Ocean: In search of
a strategic role

1930 – 2030 Cultural Programme

2030 Dinner

13 November 2010 (Saturday)

Venue: Cardium, National Institute of
Oceanography

0900 – 0940 Special Lecture

A K Singhvi, Physical Research
Laboratory, Ahmedabad
Synergistic mutualism between geology
and physics: The case of luminescence
geochronometry

0940 – 1020 Lectures by Fellows/Associates

0940 Samrat Mukhopadhyay, Indian Institute
of Science Education and Research,
Chandigarh
How do proteins misfold and aggregate?

1000 N K Mondal, Tata Institute of
Fundamental Research, Mumbai
Neutrinos: A new window to the Universe

1020 – 1050 Tea Break

1050 – 1300 Symposium on 'Stem cells in
development and regeneration:
From the bench to bedside and back'

1050 Satyajit Mayor, National Centre for
Biological Sciences, Bangalore
Local and regulated organization of
membrane components during stem cell
differentiation

1120 Geeta K Vemuganti, LV Prasad Eye
Institute, Hyderabad
Cell therapy for ocular surface: A successful
model of regenerative medicine

1145 Shubha Tole, Tata Institute of
Fundamental Research, Mumbai
How stem cells build the brain

1210 Vidita A Vaidya, Tata Institute of
Fundamental Research, Mumbai
Adult neural stem cells: Relevance to the
treatment of psychiatric disorders

1235 Shyamala Mani, Indian Institute of
Science, Bangalore
Stem cells and the brain

1300 – 1400 Lunch Break

1400 – 1540 Lectures by Fellows/Associates

1400 Pawan Dewangan, National Institute of
Oceanography, Goa
Marine gas hydrates – an untapped
non-conventional energy resource

1420 J Narasimha Moorthy, Indian Institute of
Technology, Kanpur
Molecular design for manipulation of
organic material properties

1440 R Sankaranarayanan, Centre for Cellular
& Molecular Biology, Hyderabad
Proofreading during translation of the
genetic code

1500 Rama Govindarajan, Jawaharlal Nehru
Centre for Advanced Scientific Research,
Bangalore
Vortices in density gradients: Mergers,
split-ups and death

1520 R Sowdhamini, National Centre for
Biological Sciences, Bangalore
Distant relationships amongst protein
domains

1540 – 1610 Tea Break

1610 – 1730 Business Meeting of Fellows (Seminar
Hall)

1730 – 1800 Tea Break

1830 – 1930 Public Lecture by Kaushik Basu
Chief Economic Adviser, Government of
India, New Delhi
Higher education and economic
development

1930 – 2030 Transport to Mandovi River

2030 – 2200  Boat Cruise and Dinner
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14 November 2010 (Sunday)

Venue: Cardium, National Institute of
Oceanography

0900 – 0940 Special Lecture

Kanury V S Rao, International Centre for
Genetic Engineering and Biotechnology,
New Delhi
The dynamics of host-pathogen
interactions in TB infection

0940 – 1300 Lectures by Fellows/Associates

0940 K Subramanian, Inter-University Centre
for Astronomy and Astrophysics, Pune
Magnetizing the Universe

1000 Sudeshna Sinha, Indian Institute of
Science Educationand Research,
Chandigarh
Logical stochastic resonance: Exploiting
the interplay between noise and non-
linearity to enhance computations

1020 – 1050 Tea Break

1050 Anurag Kumar, Indian Institute of
Science, Bangalore
Design and optimization problems in
wireless sensor networks

1110 Amitabha Mukhopadhyay, National
Institute of Immunology, New Delhi
Hemoglobin endocytosis in 'Leishmania':
A novel target

1130 T S S R K Rao, Indian Statistical Institute,
Bangalore
An invitation to the geometry of higher
dual spaces

1150 Kalobaran Maiti, Tata Institute of
Fundamental Research, Mumbai
Puzzles in magnetism

1210 Paramjit Khurana, University of Delhi
South Campus, New Delhi
Genes associated with embryogenesis
and abiotic stress tolerance in wheat

1230 Suhrit Ghosh, Indian Association for the
Cultivation of Science, Kolkata
To mix or not to mix? Assembly of donor
and acceptor chromophores

1300 – 1400 Lunch Break

1430 Sight Seeing

ASSOCIATES – 2010

Santosh Ansumali
Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore

Suvendra Nath Bhattacharyya
Indian Institute of Chemical Biology,
Kolkata
Molecular biology; cell biology;
biochemistry

Ayan Datta
Indian Institute of Science Education
and Research, Thiruvananthapuram
Computational chemistry; theoretical
sciences; computational material science

Ranjan Datta
Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore
GaN thin film growth; transmission electron
microscopy and spectroscopy; opto
electronic materials

Abhishek Dey
Indian Association for the Cultivation of
Science. Kolkata
Inorganic, bioinorganic, Raman,
EPR and X-ray absorption spectroscopy

Rajesh Ganapathy
Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore
Soft condensed matter

Subroto Mukerjee
Indian Institute of Science, Bangalore
Transport in strongly correlated systems;
quantum critical phenomena; many body
entanglement

Vijayakumar S Nair
Vikram Sarabhai Space Centre,
Thiruvananthapuram
Atmospheric aerosols; radiative forcing;
climate impact
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Samik Nanda
Indian Institute of Technology,
Kharagpur
Organic chemistry; biocatalysis;
asymmetric synthesis

Vijay Natarajan
Indian Institute of Science, Bangalore
Computational topology; scientific
visualization; computational geometry

Nitin T Patil
Indian Institute of Chemical
Technology, Hyderabad
Organometallics; synthetic organic
chemistry; total synthesis

Partho Sarothi Ray
Indian Institute of Science Education
and Research, Kolkata
Molecular biology; cancer biology;
history & philosophy of science

Sanoli Gun
The Institute of Mathematical Sciences,
Chennai
Modular forms; special values of
L-functions; analytic number theory

S. Shankaranarayanan
Indian Institute of Science Education
and Research, Thiruvananthapuram
Black-hole physics; cosmology;
quantum gravity

Arun P Sripati
Indian Institute of Science, Bangalore
Neuroscience, human vision

Tanvi Jain
University of Delhi, Delhi
Operator theory, noncommutative
geometry, topology

Gitanjali Yadav
National Institute of Plant Genome
Research, New Delhi
Computational structural biology,
computational genomics, protein-protein
interactions

SPECIAL ISSUES
OF JOURNALS

Proceedings of the International
Symposium on Nuclear Physics –
Parts I and II

Guest Editors: R K Choudhury, A K Mohanty,
A Saxena, K Mahata and S Santra
Pramana, Vol. 75, Nos. 1/2, July/August 2010,
pp. 1–392

This Symposium
sponsored by the Board
of Research in Nuclear
Sciences, DAE, was
held at the Bhabha
Atomic Research Centre,
Mumbai in December
2009. The year 2009
coincided with the birth
centenary of Dr Homi
Bhabha. Dr Bhabha was
the pioneer of the nuclear
energy programme in the
country, and it was with
his initiative that the annual DAE Nuclear Physics
Symposium was started. The organizing committee
decided to mark this occasion by making this
symposium international. The aim of this series of
symposia was to provide a scientific forum to the nuclear
physics community to present their research work and
to interact with the researchers in this area. There was
a very enthusiastic response to the symposium in terms
of the number of papers and theses submitted for
presentation. There were invited talks by distinguished
speakers from India and abroad which covered a wide
range of topics from low to high energy nuclear physics,
accelerator and detector facilities. This volume contains
the papers of the invited talks. The proceedings of the
symposium published in two issues of Pramana
contains 35 articles on nuclear physics.

Organic and related solids

Guest Editor: S Natarajan
Journal of Chemical Sciences, Vol. 122, No. 5,
September, 2010, pp. 661–785

This special issue comprises the lectures delivered
during the Indo-Russian Workshop on organic and
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organo-metallic solids at
Novosbirsk, Russia in
September-October 2009.
The workshop was
supported by the
Department of Science and
Technology and the
Russian Foundation for
Basic Research (RFBR).
The wide range of topics
covered in this issue
reflects the current trends
in research in the area of organic and related solids.

How is sex determined in insects?
Guest Editors: J Nagaraju and Giuseppe Saccone
Journal of Genetics, Vol. 89, No. 3, September 2010,
pp. 269–390

D. melanogaster tra gene. Indeed, almost 50 years
later a conserved tra orthologue was isolated in D.
virilis which functionally corresponds to the previously
described D. virilis intersex mutation. During the 1980s,
molecular cloning and characterization of this and other
Drosophila sex-determining genes revealed that the
decision whether to become male or female is conveyed
very early in embryonic development by a primary signal
which is transmitted through a cascade of regulatory
networks which ultimately results in the production of
two distinct sexes.

Surprisingly, other species, belonging to different animal
phyla, provide puzzling examples of myriad sex-
determining primary signals. The primary signal that
provides the cue varies remarkably not only among
taxa but also within taxa pointing to rapid evolution of
sex-determining mechanisms. The insect order Insecta
alone provides examples of astoundingly complex
diversity of sex-determination mechanisms. In
Drosophila, X-linked signal elements (XSEs) provide
the signal to switch ON the top player of the sex-
determination cascade, Sex-lethal (Sxl). This pathway
consists of various regulatory genes that control not
only the sex-determination cascade (Sex-lethal, Sxl;
transformer, tra; transformer-2, tra-2), but also its
maintenance (Sxl) as well as sexual differentiation
(doublesex, dsx; fruitless, fru): XSE > Sxl > tra (+tra-
2) > dsx/fru. These genes produce sex-specific
alternatively spliced mRNAs, and encode splicing
regulators (Sxl, tra and tra-2) or transcription factors
(dsx, fru).

As homologous molecular players involved in the
cascade were beginning to be uncovered in other
species, it was soon realized that the top layer of the
pathway is not conserved outside Drosophila and thus
a wider evolutionary perspective on sex determination
started to emerge. Dipterans exhibit consistent
differences in regulation of chromosomal/molecular
players involved in the sex-determination hierarchy as
reported for example in the Mediterranean fruitfly
(Ceratitis capitata), housefly (Musca domestica),
humpbacked fly (Megaselia scalaris), sheep blowfly
(Lucilia cuprina) and Sciara coprofila. For example, XXY
individuals are females in D. melanogaster because of
the presence of two X chromosomes whereas in C.
capitata XXY is male because of the presence of the
Y chromosome. In M. domestica, the primary sex-
determining loci vary in natural populations, and the
presence of some of these loci convert autosomes to
new sex chromosomes. A bizarre situation is
encountered in M. scalaris where a low rate of
transposition of male-determining factor from

Early observations that
sex is associated with
differences in chromosome
constitution heralded the
chromosomal theory of
heredity. This year marks
one hundred years since
Thomas Hunt Morgan
discovered a sex chromo-
some-linked mutation in
Drosophila melanogaster
which gave final proof to
this theory. Morgan's student Calvin Bridges formulated
his classic balance theory of sex determination in
Drosophila on the basis of genotypes with variable X:A
ratios, implying a counting mechanism for X-linked
female determinants and autosome-linked male
determinants. Later it was found that single-gene
mutations can affect not only specific traits but also
the entire sexual fate of an individual. In 1944 another
of Morgan's students, Alfred Sturtevant, identified a
recessive autosomal mutation in D. melanogaster that
caused sex reversal of XX individuals into sterile males.
This recessive loss-of-function mutation, named
transformer (tra), did not have any effect in XY males,
suggesting that the gene is required only in XX female
flies. This was one of the first pieces of evidence that
sex determination can be controlled by genes. Sturtevant
also had an evolutionary perspective on the genomic
control of sex determination. He had the foresight that
the intersex mutation, previously described in the
distantly related species D. virilis, corresponds to the
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chromosome to chromosome creates a new sex
chromosome each time it hops. Intriguingly, in
S. coprofila elimination of the paternal derived
chromosome occurs in a maternally controlled fashion.
In the silkworm, Bombyx mori, a single W chromosome
ensures female development even in the presence of
triploid, tetraploid or hexaploid sets of autosomes and
Z chromosomes, suggesting that the W chromosome
harbours feminizing gene(s). At the next level of the
sex-determination pathway, the well-studied RS protein-
encoding gene transformer (tra) isolated in different
dipteran species, offers an interesting example of partial
conservation and functional divergence from Drosophila.
Ever since the first discovery of its autoregulation in
the Mediteranean fruitfly C. capitata (traep, tra
epigenetic), similar tra autoregulatory loops have been
shown to be operative in all insects from which
functional tra genes have been characterized.

The rapid divergence of molecular players at the top
of the hierarchy is also evident in hymenopterans.
In honeybee Apis mellifera, the allelic status of
complementary sex determining (CSD) locus, a traep-
related gene, provides the initial cue. Bees
heterozygous at the csd locus are females, whereas
hemizygous or homozygous bees are males. The
product of the csd gene sets up, during early
embryogenesis, the initial activation or repression of
feminizer (fem, equivalent of traep), by controlling
alternative splicing of latter's pre-mRNAs. The fem gene
is able to maintain its activated state throughout
development by an autoregulatory loop. The parasitic
wasp Nasonia vitripennis, however, does not have a
csd locus. Instead, this insect depends on a
combination of maternal supply of tra mRNA (another
traep-equivalent gene that shows structural, regulatory
and functional homologies to traep) and a paternal
genome set, to set up zygotic activity of tra through
autoregulation of its own pre-mRNA splicing. In this
species a novel way of transformer control in insect
sex determination implies the action of maternal
imprinting. In silkworm, attempts to discover the top
molecular signals have remained elusive. All lines of
evidence point to the presence of a female-determining
gene on the W chromosome. Initial results suggest
that this region codes for a set of zinc finger protein
encoding genes but their mechanism of action has
remained unclear. Interestingly, a gene encoding
P-element somatic inhibitor (PSI) has been discovered
recently but it is expressed in both sexes and abrogation
of its function results in alteration in doublesex (dsx)
splicing pattern.

Contrary to the top signals, dsx, which functions at
the bottom of the sex-determination cascade, is very
well conserved in almost all the insects examined to
date as also in other taxa as well, where it has been
shown to be essential for male determination. Thus,
insects provide vivid examples of an astonishing
diversity of primary signals of sex determination that
not only vary between species but even within species,
in contrast to terminal genes which are conserved across
taxa.

This special issue is dedicated to providing an update
of the data available from genetic studies of sex
determination and of sexual differentiation in a wide
range of insect species.

RAMAN PROFESSOR

Huzihiro Araki, the Academy's twenty-seventh Raman
Professor was in India for about two weeks in July-
September 2010 to take up the Chair. Araki is a
Professor of Mathematics of the University of Kyoto,
Japan. He was the first president of IAMP and drew up
its statutes.

His outstanding achievements at the interface of physics
and mathematics are exemplified by his work on the
structure of the algebra of local observables and
its representations, collision theory, the variational
principle in statistical mechanics and the notion of
relative entropy for infinite quantum systems. He
was awarded the Henri Poincaré Prize 2003 for his
lifetime contributions to the foundations of quantum field
theory, quantum statistical mechanics and the theory
of operator algebras.
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ACADEMY PUBLIC
LECTURES

Some Contact Points of Mathematics and
Physics

H Araki
Raman Professor, Indian Academy of Sciences, 2010
Professor of Mathematics
University of Kyoto, Japan

8 September 2010
Indian Institute of Science, Bangalore

Theoretical physics has been a constant source of
motivation for new mathematical ideas and problems,
as well as a good testing ground for mathematical
methods. In return, mathematics has provided
theoretical physics with convenient and powerful
machinery. The theory of operator algebras is a
newcomer in this interrelation. It had very little contact
with theoretical physics although its founders such as
von Neumann and Segal had physical motivations for
their works. The Baton Rouge Conference in March
1967, turned out to be an occasion for the unveiling of
a new era. Powers, who was a physics graduate
student, then presented a proof that a certain one-
parameter family of von Neumann algebras (technically
Type III factors) are mutually non-isomorphic, a startling
result compared with the earlier state, where only three
Type III factors were distinguished in 30 years. In
mathematics, examples are usually destined to be
absorbed in general theory. Two general theories which
exerted a much greater influence were distributed as
preprints at the Baton Rouge Conference. One was the
paper by physicists, which proposed the celebrated
KMS condition as the characterization of equilibrium
states in quantum statistical mechanics. The other
was a work by a pure mathematician. The participants
were surprised to see exactly the same equations in
these two papers, although they were written by authors
who never knew each other. The talk explained how
this happened and how this coincidence brought about
a spectacular development both in mathematics and
physics.

Araki visited Hyderabad during August 2010 and took
part in the International Mathematics Conference. He
delivered an Academy public lecture on ‘Some contact
points of mathematics and physics’ on 8 September
2010 in Bangalore.

SUMMER RESEARCH
FELLOWSHIP

PROGRAMMES
The summer fellowship programme enables young and
motivated students and teachers to do short-term
projects for two months with Fellows and other scientists
of the country. The main objective is to expose them
to the joy of doing science. It was started in 1995 on
a very small scale. For example, the number of
fellowships awarded in 1995 was 3. In 2010, however,
this number has gone up to 1500. Table 1 shows the
growth of the programme.

Until March 2007, the summer fellowship programme
was run independently by the Indian Academy of
Sciences. Since then, INSA (New Delhi) and NASI
(Allahabad) joined with this Academy in running not
only this programme but also the other programmes on
science education, viz., the two-week Refresher
Courses for teachers and the 2/3-day Lecture
Workshops for students and teachers. This joint effort
has helped in getting additional faculty for mentoring
the summer fellows and sharing the expenses of the
programme.

For the students and teachers who worked in Bangalore
a special function was arranged on 11th June 2010 in
the Faculty Hall of the Indian Institute of Science,
Bangalore. The Presidents of all the three Academies
participated.
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Table 1. Summer Research Fellowships: Growth of the Programme (1995 – 2010)

Year 

      Number of applications          Number offered             Number availed
              received

Students Teachers Total Students Teachers Total Students Teachers Total

1995 05 – 05 03 – 03 03 – 03

1996 15 – 15 12 – 12 12 – 12

1997 33 8 41 31 07 38 31 07 38

1998 37 10 47 34 08 42 34 08 42

1999 84 23 107 57 14 71 57 14 71

2000 486 68 554 76 25 101 76 25 101

2001 609 119 728 104 30 134 104 30 134

2002 969 120 1089 107 43 150 107 43 150

2003 1260 152 1412 116 39 155 101 37 138

2004 1689 152 1841 167 37 204 152 36 188

2005 2988 175 3163 202 44 246 180 43 223

2006 2371 163 2534 202 36 238 187 30 217

2007 3827 321 4148 383 101 484 360 94 454

2008 5210 372 5582 529 88 617 412 65 477

2009 7608 417 8025 822 111 933 640 72 712

2010 10354 662 11016 1161 151 1312 1070 131 1201

                         Cumulative Totals 3526 635 4161

Table 2. Summer Research Fellowships – 2010

Subject

            Number of            Number          Number              

 Withdrawn            applications received          selected          offered

Students Teachers Students Teachers Students Teachers Students Teachers

Life Sciences 4038 253 443 42 397 32 15 2

Engineering & Tech. 2880 102 242 23 187 15 25 2

Chemistry 1558 126 265 41 232 33 10 8

Physics 1001 125 159 60 139 55 20 6

Earth & Planetary Sci. 464 12 139 7 115 5 9 0

Mathematics 413 44 111 12 92 11 14 2

Total 10354 662 1359 185 1069 131 93 20

Grand Total              11016             1544              1313              113

For 2010, the Academy received over 11,000 applications.
Selection committees representing the three Academies
selected over 1500 candidates. Due to inadequate
number of guides, fellowships could be awarded to
only 1300 candidates. After taking into account
withdrawals, the final number of fellowships availed
was about 1200. Table 2 gives the subject-wise break-
up of applications received, offered and availed in 2010.

Many institutions in the country have most willingly
helped this programme by permitting their faculty to

guide the summer fellows and extending the necessary
laboratory facilities as well as their housing. Table 3 is
a list of institutions in the country which hosted ten or
more summer fellows and Table 4 is a list of cities where
ten or more summer fellows worked in 2010. Table 5 is
a list of Institutions in Bangalore where SRFs were placed.

Clearly, the Academies have been performing an
important role in promoting science education in the
country and attracting students and teachers towards a
career in science.
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Table 3. Institutions where ten or more Summer
Research Fellows (SRF) were placed – 2010

Institutions Number of
SRFs

IISc, Bangalore 220

Univ. of Hyderabad 46

BARC, Mumbai 42

IISER, Kolkata 34

IIT, Mumbai 29

ISI, Kolkata 25

NIO, Goa 25

IIT, Kanpur 22

JNCASR, Bangalore 21

IACS, Kolkata 19

AIIMS, New Delhi 18

NGRI, Hyderabad 18

CDFD, Hyderabad 17

IISER, Pune 17

JNU, New Delhi 17

PRL, Ahmedabad 17

TIFR, Mumbai 17

Univ. of Delhi 17

NBRC, Manesar 16

NCL, Pune 16

Univ. of Delhi South Campus 16

ICGEB, New Delhi 14

NII, New Delhi 14

IISER, Mohali 13

IIT, Chennai 13

IIT, Kharagpur 13

BHU, Varanasi 12

IIT, New Delhi 12

CCMB, Hyderabad 11

IIT, Guwahati 10

RRL, Jorhat 10

Table 4. List of cities where ten or more Summer
Research Fellows (SRF) were placed – 2010

Institutions Number of  SRFs

Bangalore 290

New Delhi 140

Kolkata 122

Hyderabad 119

Mumbai 101

Pune 54

Kanpur 36

Chennai 35

Thiruvananthapuram 27

Chandigarh 23

Goa 21

Lucknow 21

Ahmedabad 17

Manesar 16

Varanasi 14

Mysore 13

Kharagpur 12

Guwahati 10

Jorhat 10

Table 5. Institutions in Bangalore where Summer
Research Fellows (SRF) were placed – 2010

Institutions Number of  SRFs

IISc 220

JNCASR 21

NCBS 8

RRI 8

CMMACS 4

ISI 4

TIFR – CAM 5

UAS 4

CAS in Fluid Mechanics 3

NIMHANS 3

IIA 2

Micro Lab Ltd 2

ATREE 1

CIMAP 1

Institute of Human Genetics 1

SBM Jain College of Engg. 1

Total 289
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REFRESHER COURSES
 Jointly sponsored by IASc (Bangalore)

INSA (New Delhi) and
NASI (Allahabad)

1. Foundations of physics

Bengal Engineering and Science University, Shibpur
17 – 27 May 2010

No. of participants: 46

made formulae and asked to solve problems without
understanding how the formulae were developed,
the difficulties the builders of science faced in developing
a theory and how they could overcome them. This
programme was intended to familiarize the students to
the process of development of physical theories
and kindle interest in their minds for the world of
physics.

The topics of the lectures were designed to introduce
the concepts lying behind the fundamental branches
of physics that have been developed through the last
three hundred and fifty years and also provide a glimpse
into the fascinating world of modern physics. It was felt
that laboratory demonstrations of interesting experiments
that illustrate the fundamental laws of physics would be
very much essential for understanding the concepts.
There were 36 lectures covering topics on Newtonian
dynamics and gravitation, special theory of relativity,
thermodynamics and statistical mechanics, electricity
and magnetism, quantum mechanics and nonlinear
dynamics.

Demonstrations and experiments were also conducted
for the participants during this course. They include a
falling sheet of paper and the role of air resistance and
how a parachute works; the ring magnets in repulsive
mode and the free fall of the system; how a light ring
connected with a string that passes over a peg drops
down. Physics of rotational motion: role of critical
observation and designing of experiment; movement of
the fingers supporting a uniform ruler and the
identification of the centre of mass; Archimedes principle
and finding out where the apparent loss of weight goes;
a few experiments involving measurements of specific
gravity of solids with only length measurement using a
uniform beam and applying the principle of moments;
explaining the generation of sound and Doppler effect;
explaining the colours of the sky and stop traffic signal
and the role played by the scattering of light; different
ways of breaking the ruler by bending; role of bending
moment and the explanation for the positions of the
beams under the bridge or flyover; the jumping ball; the
role of the measuring device; measuring voltages across
the capacitors connected in with a multimeter and
balancing three knives.

There were special lectures by eminent scientists and
academicians from premier research institutes of the
city. Books on fundamental of physics by Halliday,
Resnick and Walker, newtonian mechanics by
A P French and one two three infinity by George Gamow
were distributed to all the participants.

Course Director: Amitabha Ghosh (Bengal Engineering
and Science University, Shibpur)

Course Co-ordinator: B K Guha (Bengal Engineering
and Science University, Shibpur)

Resource Persons: H S Mani (Chennai),
A K Mazumdar, A K Mallik (SN Bose Centre for Basic
Sciences, Kolkata), J K Bhattacharjee (IACS, Kolkata),
B K Guha, Amitabha Ghosh (Bengal Engineering and
Science University, Shibpur).

The basic objective of the programme was to create
interest in basic sciences in the minds of senior school
students by bringing a selected group of such students
in close contact with eminent academicians of the
country. For the past couple of decades, the finest
elements of the school students have been going for
medical, engineering and administrative professions,
neglecting the field of basic sciences. Technology and
engineering has always grown in tandem with the
growth of basic sciences. The edifice of most of the
technologies is based on physics, chemistry and
mathematics. So, the primary aim of this programme
was to attract the young minds to basic sciences and
encourage them to take up a career that will promote
the development of science in our country and thereby
enrich the field of science throughout the globe.

The shortcoming of the present day school education
system is that the students are supplied with ready
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2. Experimental Physics – XX

Manipal Institute of Technology, Manipal
24 May – 9 June 2010

No. of participants: 20

sessions were found useful to understand the
experiments in a better way. These lectures were
followed by discussion sessions. One set of instruments
were gifted by the Academy to the Manipal University
for conducting this course.

3. Motivational bridge course in
mathematical methods in physics and
laboratory practices

Dayanand Science College, Latur
1 – 26 June 2010

No. of participants: 44

Course Director: R. Srinivasan (Mysore)

Course Co-ordinator: Sripathi Punchithaya K (Manipal
Institute of Technology, Manipal)

Resource Persons: R Srinivasan (Mysore), S M Sadique,
K R Priolkar (Goa University, Goa), Efrem D'Sa (Carmel
College, Goa) and Manohar Naik (Goa).

Highlighting the benefits of this course, Srinivasan
emphasized that accurate experimental measurements
are very much essential to understand the theory. The
lectures covered in the course are: (a) constant current
source – load regulation, temperature coefficient of
resistance of Cu and band gap of semiconductor,
calibration of Si diode and thermocouple against Pt
sensor and Young's modulus of steel bar; (b) signal
generator, capacitance circuit and dielectric constant
of benzene and dipole moment of acetone; (c) Stefan's
constant, thermal conductivity of copper and thermal
conductivity of poor conductor, thermal diffusivity,
variation of capacitance with temperature verification
of Curie-Weiss law for a ferroelectric; (d) AC
experiments, passive filters, AC bridge experiments;
(e) lock in amplifier, measurement of mutual inductance
and low resistance with a lock in amplifier, thermal
relaxation of a bulb, B-H curve, calibration of a search
coil and measurement of field along axis of a
solenoid, high resistance by leakage and errors and
their analysis.

In addition, there were special lectures on hydrogen:
the source of future energy (Mangej Singh, University
of Rajasthan) and on human urine - a possible source
of energy (Shrikanth Korkare, Raje Ramrao College,
Sangli). The lectures were highly informative and the

Course Director: S Ananthakrishnan (University of
Pune, Pune)

Course Co-ordinators: L V Thakare and R H Ladda
(Dayanand Science College, Latur)

Resource Persons: S Ananthakrishnan, Joshi Pankaj
Rajesh, Shekatkar Snehal Madhukar and Anjali
Kshirsagar (University of Pune, Pune), Atul K Mody,
Shirish Pathane (Navi Mumbai), S Chandra (Shree
Mata Vaishnodevi University (Jammu & Kashmir),
Arvind Kumar, Mahesh Narayan Shetti and S H Patil
(Mumbai), D A Desai, Raybagkar(Pune), A L Chaudhari
(Aurangabad), J S Dargad, B M Tambalkar, L V Thakre
and Ajay Mahajan (Dayanand Science College, Latur),
N S Pimple, B K Bondage, A D Kalkote (Latur),
E U Masumdar (Rajarshi Sahu College, Latur),
M R Patil (College of Computer Science & Information
Technology, Latur).

The thrust of Motivational bridge course 2010 was
mainly for developing the analytical abilities of the
students while studying physics. The main theme of
this course was to make the students aware and
get them involved in mathematical methods in physics;
also to provide them laboratory excitement through
simple open ended experiments. The structure of this
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course was developed to bridge the gap between
mathematical techniques applied to physics situations
and the core physics taught at the UG level. It was
proved that this course will become a very good
motivation for the students to choose physics as the
subject for their postgraduate course.

4. Frontiers in atmospheric sciences

Indian Institute of Tropical Meteorology, Pune
14 – 25 June 2010

No. of participants: 22

Participants were from Bangalore, Bhopal, Hyderabad,
Jadhavpur, Kurud, Kurukshetra, Mangalore, Pune,
Ranchi, Roorkee, Sawyerpuram, Tirunelveli, Varanasi,
Vizag.

5. Experimental Physics – XXI

Tumkur University, Tumkur
28 June – 12 July 2010

No. of participants: 26

Course Directors: A K Kamra and B N Goswami (Indian
Institute of Tropical Meteorology, Pune)

Course Co-ordinator: V Gopalakrishnan (Indian
Institute of Tropical Meteorology, Pune)

Resource Persons: S Gadgil (IISc, Bangalore),
G Pandithurai, R Krishnan, G B Pant, A K Kamra,
B N Goswami, G Beig, J R Kulkarni, K Krishankumar
and S Chakraborthy (IITM, Pune).

The course pedagogy included a combination of
lectures and laboratory and field visits. There were
minimum of three lectures everyday on various topics
of contemporary interest in atmospheric sciences.
Laboratory visits aimed at giving practical exposure
to the participants on the latest techniques adopted
in the measurements of different atmospheric
parameters. The participants visited various laboratories
of IITM and IMD, Pune and were taught about the
working of various state-of-art equipments, data handling
and analysis.

Field trip to wind power generation near Satara was
arranged. The participants were given a book on
Atmosphere, weather and climate by Roger G Berry
and Richard J Chorley.

The participants expressed that they could learn
some new insights into atmospheric science and were
greatly benefitted from this course.

Course Director: R Srinivasan (Mysore)

Course Co-ordinator: R Ananda Kumari, (Sree
Siddaganga College for Women, Tumkur)

Resource Persons: R Ananda Kumari, Lakshminarayana
and Thomas Francis (Sree Siddaganga College for
Women, Tumkur), S B Syamala (M G College,
Thiruvananthapuram).

Topics of lectures: Thermal relaxation, B. H. curve,
calibration of search coil and field along axis of
solenoid, phase sensitive detections, mutual inductance
and low resistance using lock in amplifier, error analysis;
regular power supply, temperature controller, furnace,
calibration of Si diode and thermocouple, TCR of Cu &
bandgap of Si, thermal diffusivity; thermal and electrical
conductivity of copper and thermal conductivity of poor
conductor, capacitance circuit, comparison of capacities,
dielectric constant of benzene and dipole moment of
acetone, variation of capacities with temperature;
Stefan's constant, signal generator, A C. experiments
passive filters; constant current source and differential
amplifier, A C. bridges, high resistance by leakage and
Young's modulus.

The course also involved 16 experiments for the
laboratory work and the participants were divided
into 13 groups of two each. The experiments were
designed in accordance with theory. The participants
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in their feed back have recommended more than
10 experiments for UG courses and 6 experiments for
the PG course.

There were special talks on smart material and smart
memory alloys by U S Mallikarjun and on image
processing with video demonstration by K V Suresh.

The participants were from Chennai, Madhugiri, Tiptur,
Tumkur, Turuvekere and Udupi.

6. Experimental Physics – XXII

Bangalore University, Bangalore
15 – 31 July 2010

No. of participants: 16

Course Director: R Srinivasan (Mysore)

Course Co-ordinator: K Rukmani (Bangalore University,
Bangalore)

Resource Persons: R Srinivasan (Mysore), K Rukmani,
B N Meera, L C S Murthy, Sarbari Bhattacharya
(all of Bangalore University, Bangalore), Rajini
Ashrita (Osmania University College for Women,
Hyderabad).

The first three days were devoted to lectures explaining
the experiments that were set up. There was one lecture
in the morning and two laboratory sessions for the
remaining days. Nearly 22 experiments, grouped
together as 17 units were set and all participants were
able to get good results on them in the allotted time.
The experiments were at both UG and PG level and
the hands-on training was appreciated. The Lock-in
amplifier designed for some of the PG level experiments
was unique for these experiments. The thermal
experiments such as relaxation of a light bulb is also
a valuable addition to the post-graduate course. Heat

experiments in laboratories utilize cumbersome devices
that do not yield good results. The heat experiments
conducted in this course were very well designed, easy
to use and yielded good results. There were three special
lectures to showcase the research in the Department
of Physics, Bangalore University. The Academy gifted
a kit to the Bangalore University for conducting this
course and steps have been taken by the University to
implement some of these experiments in their M.Sc.
curriculum.

The lectures and experiments covered in the course
are: (a) Regulated power supply, temperature controller
and furnace, calibration of Si diode and thermocouple,
TCR of copper and band gap of Silicon; (b) constant
current source and load regulation, Stefan's constant,
high resistance by leakage; (c) DC differential amplifier,
thermal and electrical conductivity of copper and thermal
conductivity of a poor conductor, thermal diffusivity of
brass, thermal relaxation of a light bulb; (d) capacitance
circuit and comparison of capacitances, dielectric
constant of benzene and dipole moment
of acetone, temperature dependence of capacity
and verification of Curie-Weiss Law, young's modulus;
(e) signal generator, AC experiments, passive filters;
(f) AC bridges, B-H curve, calibration of a search coil,
phase sensitive detection, experiments with lock in
amplifier.

The teacher participants were from Chikkaballapur,
Chennai and from various colleges in Bangalore.

LECTURE WORKSHOPS
 Jointly sponsored by IASc (Bangalore)

INSA (New Delhi) and
NASI (Allahabad)

1. Current trends in organic synthesis
Bangalore University, Bangalore
9 – 10 April 2010

Convener: S. Chandrasekaran, IISc, Bangalore

Co-ordinators:  V. V. Suresh Babu, Bangalore
University, Bangalore

Speakers: S Chandrasekaran, K R  Prasad,
N Jayaraman, A G Samuelson (IISc, Bangalore),
J Narasimha Moorthy (IIT, Kanpur), H V Thulasiram
(NCL, Pune), H Illa (JNCASR, Bangalore), D B Ramachary
(University of Hyderabad, Hyderabad).
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Participants: 300 postgraduate students and faculty
from colleges in Bangalore.

Topics covered: Rearrangement of vinylcyclopropane
and vinylcyclobutane derivatives- synthesis of novel
heterocycles; organic oxidations with IBX and
organocatalysis  with proline; carbohydrate chemistry;
domino reaction in organic synthesis; total synthesis
of natural products of therapeutic importance: the chiron
approach; determining reaction mechanisms in
organometallic reactions; exploitation of nature's
catalysts in organic synthesis; multi-catalysis cascade
approach to the pharmaceuticals.

2. Protein: Structure, function and
dynamics
Maharani Lakshmi Ammanni College for
Women, Bangalore
9 – 10 April 2010

Convener: V. Nagaraja, IISc, Bangalore

Co-ordinator: M. B. Nagaveni, MLACW, Bangalore

Speakers: J B Udgaonkar, M K Mathew (NCBS,
Bangalore), Raghavan Varadarajan, Utpal Tatu,
M R N Murthy, P Balaram, B Gopal, V Nagaraja,
D N Rao (IISc, Bangalore).

Topics covered: Dynamics of protein folding; protein
stability and engineering; the amazing things that proteins
do; proteomics: a spinner gizmo for basic science &
applied research; elucidation of biomolecular structure;
G. N. Ramachandran and the evolution of protein
structures; structure-function relationships in proteins;
enzymes-concepts and promises; enzyme catalysis and
kinetics; protein-protein and protein-nucleic acid
interactions.

3. Nanosciences and nanotechnologies
Don Bosco Institute of Technology, Bangalore
28 – 30 April 2010

Convener: Umesh V. Waghmare, JNCASR, Bangalore

Co-ordinator: H. S. Puttanna, Don Bosco Institute of
Technology, Bangalore

Speakers: G. Sundararajan (ARCI, Hyderabad), B S
Sathyanarayana (RVCE, Bangalore), T Pradeep
(IIT-M Chennai), Sharath Ananthmurthy (Bangalore
University, Bangalore), G U Kulkarni, Eswarmoorthy,
N Chandrabhas, Umesh V Waghmare (JNCASR,
Bangalore), Murali Sastry (Tata Chemicals, Pune),
SB Krupanidhi (IISc, Bangalore), M S Hegde, Harish
Barshilia (NAL, Bangalore), Murali Kota (IBM,
Bangalore).

Participants: 99

Participants: 250 students and faculty from various
colleges of Bangalore University.

Topics covered: Introduction to nano; technologies
based on nanomaterials; national and international
policy and funding opportunities in the area of
nanotechnology; room temperature grown nanocarbons
using cathodic arc process; why nanomaterials are
interesting; light on cells, polymers and bacteria; nano-
lithography; nano-materials for catalysis; nano-materials
for biological applications; nano-superlattices of
multifunctional oxides; transition metal nitride-based
nanostructured hard and superhard coatings; raman as
a nano-bio-technology tool.
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4. Genomics and proteomics
Sri Padmavathi Mahila Visvavidyalayam, Tirupati
17 – 18 August 2010

Convener: H. S. Savithri, IISc, Bangalore

Co-ordinator: D. M. Mamatha, Sri Padmavathi Mahila
Visvavidyalayam, Tirupati

Speakers: H S Savithri, M R N Murthy, P N Rangarajan,
Utpal Tatu (IISc, Bangalore), W Rajendra (SV University,
Tirupati)

Participants: 103 students and  faculty from various
departments of science of S.V. University & SPMVV,
Tirupati

Dipshikha Chakravorty, Saumitra Das, M S Shaila (IISc,
Bangalore)

Participants: 200 students and faculty from University
and colleges in Bangalore.

Topics covered: Bacterial enterotoxins: what is bad
can also be good; how do microbes determine shape?
Learn or obese blame  the microbes!; lessons to learn
from the failure of HIV vaccine clinical trials; novel
antiviral strategies against human pathogens;
conventional versus reverse vaccinology – how far have
we progressed? unique features of metabolism in
the malarial parasite Plasmodium falciparum.

6. Advances in materials research
Poornaprajna Institute of Scientific Research,
Bidalur
25 – 27 August 2010

Convener: K J Rao, IISc, Bangalore

Co-ordinator: A B Halgeri, PPISR, Bangalore

Speakers: S Chandrasekaran, S Asokan, K J Rao,
A K Shukla, S Umapathy, S Ramakrishnan,
N Suryapraksh, T N Guru Row, S A Shivashankar
(IISc, Bangalore), B K Sadashiva (RRI, Bangalore),
A B Halgeri, Satyanarayana (Poornaprajna Institute of
Scientific Research, Bidalur).

Participants: 88 faculty from various engineering
colleges in and around Bangalore and Kuvempu and
Mangalore University.

Topics covered: Genomics; computational analysis and
structural biology; protein purification; gene expression
and gene therapy; proteomics.

5. Microbes: Health and Disease
Mount Carmel College, Bangalore
18 – 19 August 2010

Convener: M S Shaila, IISc, Bangalore

Co-ordinator: H S Padma and Shubha Prakash, Mount
Carmel College, Bangalore

Speakers: Udaykumar Ranga, Hemalatha Balaram
(JNCASR, Bangalore), Sandhya S Visweswariah,

Topics covered: Materials and green chemistry; phase
changes in glasses and their applications; current
advances in ceramics; molecular shape and liquid
crystallinity; building better batteries – challenges and
opportunities; vibrational structural studies of materials
to biology; novel catalytic materials and their
applications to chemical industry; chiral discrimination
by NMR Spectroscopy: challenges and perspectives;
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hyperbranched polymers-novel nano dimensional
scaffolds; structure determination of complex inorganic
oxides challenges and remedies; nanomaterials  from
metal organic complexes; biodegradable materials-an
overview.

7. Organic chemistry – Explore 2010
Christ University, Bangalore
27 – 28 August 2010

Convener: Uday Maitra, IISc, Bangalore

Co-ordinators: S J Hepziba, Riya Datta (Christ
University, Bangalore)

Speakers: Uday Maitra, S. Ramakrishnan, Santanu
Mukherjee, S. Chandrasekaran (IISc, Bangalore),
S Sankararaman (IIT, Madras)

Participants: 140 students and faculty from Christ
University and colleges in Bangalore

Dharwad), Nataraj Karaba, Rama Narasimhan, Uma
Shaanker (Univ. of Agricultural Sciences, Bangalore),
R. Siva (VIT University, Vellore).

Participants: 297 students and faculty from VIT
University and other institutions

Topics covered: Stereochemistry and conformation;
basic principles of chromatography; amine, enamine,
iminium and ammonium – magic wands of organic
chemistry; hyperbranched polymers; pericyclic reactions;
organic photochemistry; greening the chemistry
curriculum.

8. Genetic transformation and
transgenic plants: Concepts,
applications and concerns
VIT University, Vellore
7 – 9 September 2010

Convener: Uma Shaanker, GKVK, Bangalore

Co-ordinator: R. Siva, VIT University, Vellore

Speakers: K. Veluthambi (Madurai Kamaraj University),
M Parani (SRM University, Tamil Nadu), I Kategiri (UAS,

Topics of lectures: Crown gall: A natural genetic
engineering process evolved by Agrobacterium
tumafaciens; plant based production of bio-
pharmaceuticals; genetic modification; basics,
importance and various concepts involved in restriction
digestion experiments; functional genomics; gene
manipulation in plants; concerns about GM crops: where
do we stand?

9. Some topics in biophysics
University of Mysore, Mysore
16 – 17 September 2010

Convener: R. Srinivasan (Mysore)

Co-ordinator: L. Paramesh (University of Mysore,
Mysore)

Speakers: Pramod Pullearkat (RRI, Bangalore),
Shachi Gosavi, Sanjay Sane, Satyajit Mayor (NCBS,
Bangalore), Gautam Menon (IMSc, Chennai).
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Participants: more than 100 students and faculty from
the Department of Physics of University and colleges
in Mysore.

Topics covered: Protein folding; how insects fly;
intracellular communication and transport; mechanical
response of cells and their shape instabilities; physical
methods in biology.

10. Recent molecular biological trends
in infectious diseases and cancer
St. Joseph's College, Bangalore
24 – 25 September 2010

Convener: V. Ravi (NIMHANS, Bangalore)

Co-ordinator: V J Jacob Paul and S Rajamani
(St. Joseph's College, Bangalore)

Speakers: V Ravi (NIMHANS, Bangalore), Sudhir
Krishna (NCBS, Bangalore), Ravi Kumar,  Latha
Lakshman (Xcyton Diagnostics Pvt. Ltd., Bangalore),
Annapoorni Rangarajan, P Ajit Kumar, Paturu Kondiah
(IISc, Bangalore), R S Jayashree (Kidwai Memorial
Institute of Oncology, Bangalore).

Participants: 220 participants from different colleges
of Bangalore and Vellore including three University
departments.

Topics covered: Real time PCR in viral infection
diagnosis; genomic sequences and cancer stem
cells in human leukemias; diagnosis of infectious
diseases – a paradigm shift to syndromic approach;
cancer stem cells: the enemy within; recent trends
in cancer biomarker discovery; detection of antibiotic
resistance using molecular diagnostic tools;
principles of gentic engineering and their
applications; intratumoral immune response in cervical
cancers.

OBITUARIES

Ripdaman Singh Grewal
passed away on 13 April
2009.

Grewal was born on 3
December 1922. After
completing his B.Sc in
1942 and M.B.B.S in 1948
he obtained his D.Phil in
1953.

During his professional
career which spanned over
forty years he was Reader
in Pharmacology in Nagpur
between 1953 and 1956, Professor in Pharmacology
between 1956 and 1962, Research Fellow of the National
Research Council of Canada between 1958 and 1960.
He was Director of CIBA-GEIGY Research Centre,
Bombay between 1965 and 1975.

His research interests covered drug development, cardio-
vascular pharmacology, CNS pharmacology, and
biochemical pharmacology. He has done outstanding
work in the areas of cardiovascular and central nervous
system pharmacology. He was responsible for the
development of two substances to be prescribed to
prevent or reduce depression and schizophrenia.

Grewal's scientific affiliations included being Member
of the British Pharmacology Society, Canadian
Pharmacological Society, New York Academy of
Sciences and several societies within the country.

He has over 120 publications to his credit. His extramural
assignments included Member of Governing body,
Central Drug Research Institute, Lucknow; P&D
Research Committee, CSIR, New Delhi; Advisor, UPSC,
New Delhi; Advisor, WHO (1980) and Member, Scientific
and Technical Review, Committee of WHO on malaria
(1983).

Grewal was married and had a son and two daughters.

Narayana Balakrishnan Nair, one of the most
distinguished marine biologists of India, passed
away on 21 April 2010. Nair had made several
important contributions to marine science and had great
influence on people either through his publications or
his brilliance in oratory. He was a brilliant researcher,
impressive orator, inspiring teacher and an efficient
administrator.
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Nair was born on 6 July
1927 at Perumbavoor in
Kerala. He had an
exceptionally distinguished
personality and excelled
from the beginning of his
academic career. He was
a first-rank holder in BSc
and MA (Zoology), and
obtained PhD (Marine
Biology) and DSc (Biological
Oceanography) degrees from Madras University.

Nair started his academic career as a lecturer in
Alagappa College (Karaikudi, Tamil Nadu) and served
in various academic institutions. He was a professor
in Thiagarajar College (Madurai) and then at the
University of Madras. Later he joined the University of
Kerala as a reader in oceanography in 1961, where he
founded the Department of Aquatic Biology and
Fisheries in 1972. He was Chairman, State Committee
on Science, Technology and Environment and
Ex-Officio Secretary, Department of Planning and
Economic Affairs (Science and Technology),
Government of Kerala. Later, he served as Emeritus
Scientist, Council of Scientific and Industrial Research
(CSIR), New Delhi.

During the period of his dynamic and dedicated
leadership, the Department of Aquatic Biology and
Fisheries carried out extensive investigations in the
field of systematic ecology, functional morphology,
environmental biology, life history and biological studies
on fishes, biological and physiological studies on
molluscs, diseases of fish and shell fishes,
environmental pollution, aquaculture, and control of
aquatic weeds. The University Grants Commission
(UGC) selected the Department founded by Nair as a
Centre of Excellence in Aquatic Sciences. The
Department owes its present stature of the Centre
of Advanced Study (CAS) of the UGC to the firm
foundation laid by Nair, who nurtured it since its
inception.

Nair specialized in littoral ecology, fishery biology,
reproductive biology, functional morphology, fish
diseases, pollution of aquatic biotopes, and in the
conservation and management of living aquatic
resources. He published a large volume of work in
national and international journals of repute and authored
four books that are well known. Nair was a world

authority on the subject of marine boring organisms,
having devoted himself to the detailed studies on these
pests for 30 years, primarily in India, for two years in
Norway and later in Great Britain, West Germany and
South America. Nair can be credited with the existing
knowledge of these organisms along the Indian coasts.
He had collected, identified and described nearly 25
species of these organisms; made detailed
investigations into the structure, development, nature of
settlement, growth rates, mode and magnitude of
destruction, food and feeding cycles, distribution (both
vertical and horizontal), interspecific and intraspecific
competition and several other aspects of their ecology
as well as details of biochemical fluctuations during
seasonal cycles. His monographic study on the
marine fouling and wood boring organisms of
western Norway represents yet another important piece
of original work. Nair's studies on the succession of
marine fouling communities in the Gulf of Cariaco,
Carribbean Sea and the shipworms of South America
during 1973-75 have also been of great interest to marine
biologists.

One of the few scientists whose talents were spotted
early in his academic career, Nair was honoured with
several fellowships and awards by various scientific
organizations and the government. He was awarded the
Shanti Swarup Bhatnagar Prize in 1971 by CSIR. He
was elected as a Fellow of the Indian National Science
Academy in 1975 and of the Indian Academy of
Sciences in 1977. In 1978, he was chosen as a National
Fellow by the UGC in recognition of his outstanding
contributions towards teaching and research in the
country. The Jawaharlal Nehru Fellowship, awarded to
individuals of great distinction in India, was conferred
upon Nair by the Nehru Memorial Trust in 1982. The
President of India bestowed upon Nair the 'Padmasri' in
1984. The Indian National Science Academy presented
him the Chandrakala Hora Memorial Medal in 1987.
Nair's contributions to the activities of various
governmental and nongovernmental agencies are
noteworthy.

Nair played an instrumental role in developing substantial
manpower in the field of aquatic environmental
biology and fisheries in the country. His demise
has created a void in the aquatic biology community
which will be difficult to fill. Nair is survived by his
wife Gomathi Amma, daughter Aparna Krishna
Mohan, son Chandra Mohan and a large family of
students.
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M K Mehta. The Nuclear
Physics community in India has
become poorer with the passing
away of Madhukar Kapilrai
Mehta on 28 June 2010.

Mehta was born at Bhavnagar
on 24 September 1927. After
completing his M.Sc degree in
Physics from the University of
Bombay, he joined TIFR in 1951 as a research assistant
in the accelerator section of D Y Phadke, K A George
and others. This team indigenously built a 12" cyclotron
way back in 1956! Along with A S Divatia, Mehta also
contributed to the design and development of a 300
keV proton Van de Graaff. This was reported in the
Proceedings of the Indian Academy of Sciences in
1959. Thus Mehta's career started as an accelerator
physicist. He took leave of absence to pursue his Ph.D
degree in Nuclear Physics from Florida State University.
When he returned in 1963 after his Ph.D, he was
transferred from TIFR to Atomic Energy Establishment,
Trombay (AEET) (later renamed as BARC). The 5.5
MV Van de Graaff accelerator was just then
commissioned at AEET. Using this accelerator Mehta
started the active nuclear physics research programmes
- precision elastic scattering and reaction measurements
to obtain valuable data on the compound nuclei at
moderate excitation energies. Mehta and his group did
some pioneering work in the field of low energy nuclear
physics. In 1971, the undersigned* had the privilege to
work with this great scientist. Our first meeting was
very memorable. On the day I joined the Nuclear
Physics Division, one of the colleagues asked me to
go and sit in a room upstairs. Mehta was not available
that day. The next day when he came to office, he
came upstairs to where I was sitting and introduced
himself and said that I would be working with him.
Considering the fact that Mehta was 22 years older to
me and very senior, he could have easily called me to
come to his room. But he did not do it and decided to
come and meet his young student himself! That was
the greatness of the person. My first impression of this
great personality was formed then and there. He was
my mentor and took good care of my early days in
nuclear physics often finding time to teach personally
the intricacies of experimental nuclear physics. He
allowed youngsters like me to perform experiments on
our own with minimum help. Even when his wife was
undergoing medical treatment in hospital, he took time
to correct my Ph.D thesis. He gave me a free hand
right from choosing my Ph.D topic to finalizing the
contents and it was he who taught me how to write
good research papers.

In 1974, Mehta became head of the Nuclear Physics
division at BARC. His room was always open for anyone
and those who went to him came out happily. Mehta
encouraged collaboration between VECC and BARC
and the universities. Along with A S Divatia he
contributed to the building of the first cyclotron (VEC)
at Kolkata. Mehta as member secretary took an active
part in the committee headed by P K Iyengar which
was responsible for making the road map for the
Advanced High Energy Accelerator facilities in India.
The Synchrotron source at Indore came as a
recommendation of this committee. It was Mehta along
with R P Sharma who spearheaded our efforts to acquire
the 14 MV Pelletron at the TIFR campus, the workhorse
for nuclear physics research for the past two decades.
Mehta also had a role to play in the realization of the
Inter-university Accelerator Centre (formerly NSC) at
Delhi. In 1983, Mehta took up the nuclear data
assignment and went to IAEA. In 1986, he returned
and served as head of the Physics group. He completed
60 in 1987. Mehta was always easy going and fun
loving. Post retirement, he proceeded to Ahmedabad
and put his efforts in science communication and
propagation as Director of Vikram Sarabhai Community
Science Centre from 1989 -1994. His love for science
popularization (also in his mother tongue Gujarati) and
his zeal for knowing the latest happenings in the Indian
Atomic Energy programme were undiminished despite
his advancing age.

Mehta was a Fellow of the Indian Academy of Sciences
and used to attend the annual meetings of the Academy
regularly. We invited him in 2006 to inaugurate the
annual nuclear physics symposium held at MS
University, Baroda. This was perhaps the last major
event in which he participated. Despite several problems
with his health he never gave up his interest in science
and in particular nuclear physics.

I consider it my good fortune that I had a noble and
kind-hearted person like Mehta as my mentor. Mehta
wrote to me that he would like to leave Ahmedabad
and settle down with his second son at Pune and was
in fact making preparations for this. Unfortunately
however, this was not to be. He breathed his last on
the 28 June after a brief illness leaving behind his wife,
two sons and their families.

"Lives of great men all remind us

We can make our lives sublime,

And, departing, leave behind us,

Footprints on the sands of time".

M K Mehta was one such personality.* Obituary written by S Kailas, F.A.Sc, BARC, Mumbai.
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Atmaram Bhairav Joshi
fondly addressed as ABJ
passed away on 3 July
2010.

Born on 17 November
1916 at Jabalpur, Madhya
Pradesh, Joshi was the
older of two sons of
Bhavanibai and Bhairav
Balwant Joshi. He had his
primary education at
Raipur (1925-1945) and earned his B.Sc (1937) and
M.Sc (1945) degrees in botany from Nagpur University.
He obtained his Associateship in Agricultural Botany
at the Indian Agricultural Research Institute (1939).
This foundation in botany motivated him to pursue his
doctoral degree at the University of Cambridge, London
under the renowned geneticist H.W. Howard (1947-50).
He returned to his alma mater in 1950 as Assistant
Scientist in the Division of Botany (now Division of
Genetics) and became the first regular Dean of its
post-graduate School (1958-1965) with the additional
responsibility of being the first Project Coordinator of
the All India Coordinated Wheat Improvement Project
(1960-66). Between 1966 and 1972 he served as Deputy
Director General (Crop Science) in the Indian Council
of Agricultural Research (ICAR). After a brief stint in
Egypt as Project Manager, FAO/UNDP Project on
Improvement of Field Crop Productivity (1971-72) he
assumed charge as Director, IARI (1971-77). On
superannuation from ICAR, he served as Vice-Chancellor
of Mahatma Phule Krishi Vidyapeeth, Rahuri (1977-80)
and as President of Maharashtra Association for
Cultivation of Science (now Agarkar Research Institute),
Pune. In between, he held many a prestigious position,
which included Member, Education Commission under
the chairmanship of D.S. Kothari; which conceived the
concept of State Agricultural Universities (SAUs) for
strengthening agricultural research and education, at
regional levels; Member, International Team for
Improvement of Field Crops Productivity in Egypt (1971-
72); Member, Board of Directors, International Potato
Research Institute, Lima (Peru); Member, Board of
Trustees, International Bureau of Plant Genetic
Resources (1972-76) and Member, Technical Advisory
Committee (TAC), CGIAR, Washington DC, USA (1973-
77). He also served as Member, World Bank Mission
to Tanzania; Chairman, Research Advisory Council,
NABARA; Member, Scientific Advisory Council to the
Prime Minister (SAC-PM); Consultant, International
Service for National Agricultural Research (ISNAR),
Netherlands (1981-82) and many more.

His contributions to research, education and other nation-
building programmes are many and varied. As geneticist
and plant breeder, there is hardly any field crop that he
had not researched on but cotton had been his passion
allthrough. Moving along the research trend and priorities
practised then in crop science, he employed genetic,
cytogenetic and biometric tools for improvement of crop
species placing emphasis on enhancement of yield,
resistance against biotic/abiotic stresses and enrichment
of quality. He was one of the earliest to attempt and be
successful in effecting interspecific crosses involving
diploid (Gossipium arboreum) and tetraploid (G. hirsutum)
species for improvement - the former with the fiber
quality of the latter and the latter with its adaptability to
harsh environment and resistance to pests of the former.
He witnessed during his lifetime the fulfillment of his
dream of interspecific crosses in the genus Gossipium
through the achievements of breeders trained by him.
Today the country has many desi cotton varieties/hybrids
combining fibre qualities of the new world cotton and
superior tetraploid cotton varieties/hybrids combining wide
adaptability and tolerance to pests. One other problem
encountered for long by cotton breeders has been strong
negative associations between fibre yield and fibre
quality. It is to the credit of Joshi that breeders guided
by him at IARI and elsewhere succeeded in breaking
such undesirable associations by designing and
practising novel breeding - selection strategies. Cotton
varieties known as the JK series (J stands for Joshi
and K for Kadappa, a student of his and a well-known
cotton breeder in Karnataka) combining high ginning
out-turn and high fibre strength, and fineness in high
yield backgrounds are the outcome of such breeding-
selection strategies. It was again his belief that yield
stagnation at low levels for long in cotton could be
breached by exploiting hybrid vigour. Feasibility of such
a breeding strategy, in the absence of a strong CMS
system, by manually effecting crosses taking advantage
of its favourable floral traits, demonstrated first by him
led cotton breeders all over the country to experiment
with this novel idea and succeed as early as 1970 in
the development of the world's first manually produced
hybrid H4 by the pioneer hybrid cotton breeder
Chandrakant T Patel in Gujarat. This was closely followed
by a series of intra as well as inter-specific hybrids at
diploid and tetraploid levels. They included among
several, the first interspecific (G. hirsutum/G.
barbadense) hybrid Varalakshmi in 1971. It is gratifying
that till date India is the only country to commercially
cultivate manually produced hybrid cotton. Accounting
for over 80% of the cotton area today hybrid technology
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has enabled us to increase cotton production by many
folds. Joshi's commitment to cotton science did not
end with what he could achieve in research, he wrote
the widely referred to monograph 'Cotton in India'
coauthored with S. M. Sikka, another well-known cotton
breeder.

Among his other research accomplishments of basic
and applied significance, tracing of the origin and
evolution of sesamum (I) and finding a solution to the
killer Yellow Vein Mosaic (YVM) viral disease of okra
(Bhendi) are worth narrating here. Based on extensive
collection and study of sesame germplasm, Joshi along
with S. Ramanujam, was among the first to establish
India as the centre of origin of the cultivar species
(Sesamum indicum) and S. mulayanam as the
progenitor of it. He has comprehensively dealt with its
taxonomy, botany and phylogeny in his widely referred
to monograph 'Sesame'. Establishment of bhindi as an
allpolyploid and finding a genetic solution to YVM
through development of the first-ever resistant variety
'Pusa Sawani' are his other classic works carried out
in the 60s and 70s. Incidentally, it was the popularization
of this YVM resistant variety through organized
production and supply of quality seed that truly laid the
foundation for India's largest seed company MAHYCO
and earned for its Chairman B. R. Barwale, the
distinction of being called "the Father of India's Seed
Industry". Yet another research accomplishment of
theoretical and application value, with which Joshi was
deeply associated was the man-made fodder grass
'Pusa Giant Napier'. It is an allopolyploid of the cross
between pearlmillet (bajra) and Napier grass. While
remaining popular with farmers as the productive green
fodder source, it serves as an example of what could
be achieved through the use of cytogenetic tools.

When biometric tools were found in the 70s and 80s to
help unravel the quantitative genetic architecture of
complex traits like yield, Joshi along with his students
came up with findings of value for directed improvement
of many major cereals for complex traits like yield. His
inquiries and follow-up on why autogamous (self
pollinated) crop species could not make as much
progress as allogamous (cross pollinated) species could,
led him to design relevant breeding/selection strategies
for achieving progressive enhancement of productivity
in the former. When opinion differed among breeders of
self-pollinated crops like wheat and rice on what could
be the efficient breeding-selection strategy for evolving
genotypes of interest – one group stressing on the
large volume of crosses while the other stressing on

the large size of segregating population. Joshi devised
and experimented with a strategy integrating both
realizing that both are important, but that it would require
large experimental fields and manpower. These
ideas he detailed in his Presidential Address delivered
at the 39th Annual General Body of ISG & PB (Indian
J. Genet & Breed. 39(3): 567-578). He published
over 300 research papers in reputed national and
international journals besides the monographs on Cotton
and Sesamum and guided over 50 Ph.D students at
IARI.

His contributions to agricultural education and
development are no less. Known for his method and
manner of getting students interested in the subject of
genetics in the 50s and 60s, when biology was botany
and zoology, Joshi was the inspiration behind the
development and organization of the country's post-
graduate programme in agriculture and genetics and
plant breeding in particular. Region-specific agricultural
universities that came up on the recommendation of
the Kothari Commission, are replicas of the IARI post
graduate school, of which he was the first regular and
the most long serving Dean. Compulsory course
requirement, the trimester-wise grading system and
thesis as partial fulfilment of the doctoral degree
fashioned on the US model of postgraduate programme,
a new experience to Indian students, enabled the school
to produce a large number of qualified scientists in a
short time.

When plant type based high yielding wheat and rice
were introduced in the early 60s, it was the concept of
multilocation testing that proved valuable for rapidly
identifying genotypes of specific and general adaptability.
The system of evaluation of test entries over many
locations for a few seasons unlike the age old testing
at one or two locations for many years generates the
much needed information on genotype x environment
interaction for judging the consistency of performance.
At ICAR Joshi shaped and strengthened the coordinated
testing programme as an integral part of crop
improvement research. It was his deep involvement
and close overseeing of development, testing and release
of varieties that in a short span of time resulted in a
wide choice of varieties/hybrids for diverse
agroecologies, which indeed heralded the country's
Green Revolution. The testing strategy was instrumental
in the development of India's first CMS based sorghum
hybrids CSH1 in 1964, pearlmillet hybrid HB1in 1965
and the first ever DGWG dwarfing gene based high
yielding rice varieties Jaya in 1967 closely following
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the IRRI developed IR8 and high yielding amber coloured
wheat varieties Kalyansona and Sonalika as
replacements to the red coloured Mexican varieties
Sonora 63, Sonora 64 and Lerma Rojo. Following
these pioneer hybrids and semi-dwarf varieties, what
the country achieved in the improvement of crops is
now enviable history. While the All India Coordinated
Crop Improvement Projects enabled linkage of the
ICAR with SAUs, the IARI's Postgraduate School had
been the only source of providing the human resource
needed by the just established SAUs. Only a visionary
like Joshi could lay the foundation for such a
transformation in agricultural research and education.

His contributions to the overall growth of Indian
agriculture and to his own work in genetics and plant
breeding have been recognized nationally and
internationally. Among several awards the coveted
civilian recognition "Padma Shri" in 1976, Norman
Borlaug Award in 1976 and B.D. Tilk Lecture Award of

the Indian National Science Academy (INSA) in 1984
and Fellowship of INSA and National Academy of
Agricultural Sciences, the Maharashtra Academy of
Science, (Pune) Indian Society of Genetics and Plant
Breeding and Indian Society of Plant Genetic Resources
are prominent. He was also recognized as India's
foremost agricultural scientist, educationist and
administrator by the conferring of Doctor of Science
(Honoris causa) by IARI, GB Pant University of
Agriculture and Technology and Marathwada Agricultural
University.

Joshi is survived by his wife Vimla, his accomplished
and understanding partner for over 70 years and his
caring son Jayant, both of whom were his constant
strength and support.

His legacy of living for purposeful science and his
illustrious work spanning six decades will continue to
inspire generations of his colleagues, associates,
students and admirers.

*****************
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