Activities
(I) ACTIVITIES WITH AN EMPHASIS ON SCIENTIFIC AWARENESS AND HUMAN
RESOURCE DEVELOPMENT
(A) Report on 81st Annual Session of NASI & the National Symposium on
“Sustainable Management of Biodiversity using Science & Technology” held in
the University of Kerala, Kariavattom, Thiruvananthapuram from 24th to 26th
November 2011

A Prelude : The global population may have exceptional rise to about 9 billion in
2050. Food, shelter, energy, employment, health care etc would depend more and
more on the bioresources of the Planet Earth. The uncertainty due to climate change,
agriculture pattern, urbanization etc, all these issues are closely linked with
biodiversity, economy and the welfare of humanity. Therefore, realizing the need to
conserve the biodiversity and challenges ahead, the year 2010 was dedicated to
conserve the biodiversity and declared as International Year of Biodiversity; and the
year 2011 was declared by the UNO as the International Year of Forests. In view of
this, the Academy decided to organize several programmes under the leadership of
Professor A.K. Sharma, a very distinguished Fellow and presently the President of
the Academy. An eminent scientist, Prof. Sharma, with his understanding of the
biodiversity in its traditional terms as well as at the molecular level has always guided
and inspired the scientists and the students in the country in their various endeavors,
especially in conserving the precious biodiversity. In the year 2010 the National
Symposium on “Climate Change” was organized with Prof. M.S. Swaminathan, the
Father of Green Revolution in India, as its Chief Guest. The major topics of this
symposium were to give an emphasis on the adverse impact of the climate change
on the planet earth in general, and the biodiversity, in particular. The
recommendations of this symposium were sent to the concerned governmental
agencies; and further, in consonance with the plan, the Academy decided to organize
another National Symposium on “Sustainable Management of Biodiversity using
Science & Technology” in 2011 with an aim to propagate the message and
recommend steps for conserving the biodiversity for sustainable development.
The Programme : The programme of the symposium was planned under the
guidance of Prof M G K Menon (a leader of Science in India, and Past President,
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NASI), with Prof. Manju Sharma, Former Secretary to the Govt. of India, Deptt. of
Biotechnology, New Delhi, as the Convener of the symposium; and the hotspot of
biodiversity- none other than Kerala state was selected to hold the symposium. The
major topics/issues to be covered were: Several aspects of biodiversity in national
and global perspective, looking at the plants, animals and other bioresources of the
country, focusing on ecological services and the fragile ecosystems, critical scientific
and technological inputs needed for sustainable development and utilization of
biodiversity and capacity building including Government initiatives in this direction.
Inaugural Function: The Symposium and the 81st Annual Session of the Academy
were jointly inaugurated on November 24, 2011 in the University of Kerala,
Trivandrum, by Hon’ble Dr. K. Kasturirangan, Member, Planning Commission, India,
as the Chief Guest. Prof. A. Jayakrishnan,Vice Chancellor of the university welcomed
the Chief Guest (Dr Kasturirangan); Guest of Honour (Prof Menon); President Prof
A.K. Sharma; Past Presidents Prof V P Sharma, Prof Asis Datta, Prof V P Kamboj
and Prof Manju Sharma; and Fellows/Members of the Academy; and other
distinguished guests, participants including the media. Prof Menon emphasized that
efforts should be made not only to conserve and preserve the biodiversity of this
state, but also of other parts of our nation as this is the treasure house of future
sustenance. Prof A K Sharma, while delivering his Presidential Address emphasized
the role of the Academy in educating the masses for conserving the vast wealth of
our biodiversity. He also categorically pointed out the efforts made by the Academy;
and urged Prof Kasturirangan to look into the proposal of the Academy regarding
some future projects in this direction. Prof Manju Sharma described the programme
of the symposium and its significance. Prof Kasturirangan, praising the efforts of the
Academy in bringing this issue on the fore front with its remarkable endeavour,
appealed to all to join hands in the task of saving the planet earth.
Technical Sessions : After the inauguration, the technical sessions were held.
The following topics were covered :- Biodiversity : An Overview; Commemoration of
committed endeavours; Impact of invasive alien species on biodiversity; Plant
Resources of India: Potentials for Future Development; Exploitation of Microbial
Diversity for Novel Products and Processes; Sustainable Management of
Biodiversity in the Context of Climate Change: Issues, Challenges and Response;
Aquatic Biodiversity Management; Bioresouces of India and Its Management, Orchid
diversity:
conservation
and
utilization,
Functional
diversity
of
plant
metabolome and microbiome in health services to the human life; Recent Advances
of Agricultural Biotechnology in the light of Climate Change; Conserving Ecosystems:
Defining, Mapping and Conserving Sensitive Areas; Enhancing value of bioresources
through appropriate use of Science and Technology; Ecological threats to fragile
island ecosystem due to climate change - The Andaman Experience; Halophyte is a
source of novel genes and microbes conferring salt adaptation and sustainability;
Alien plant invasions in India: Need for an integrated research and policy framework
for their management; Bioresources of Fragile Ecosystem/Desert; Satellite Remote
Sensing and Geospatial Modeling for Biodiversity Assessment, Conservation and
Monitoring; Diversity Disturbance Relationship in Dry Tropical Forests; Application of
Bioindicators to Assess Changing patterns – A Case in the Himalaya; Microbeassisted Phytoremediation for Restoration of Biodiversity of Degraded Lands - A
Sustainable Solution; Impact Assessment on Aquatic Ecological Ecosystems in the
Vicinity of Operating Nuclear Power Plant; Capacity Building in relation to
Biodiversity, Conservation and Utilization, using Science and Technology; and Role
of University, Science and Technology Education/Research in Capacity Building for
Conservation and Utilization of Biodiversity.
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Prof M S Swaminathan delivered a Special Lecture on Biodiversity, Sustainable
Food Security and Green Economy, emphasizing that the duo of Biotech &
Biodiversity alone can save the man on this planet earth, if utilized properly and
sustainably.
The proceedings of the symposium is to be published soon, as the Special
Issue of the Academy’s journals; and majority of the papers have been
received and edited by Prof. (Mrs.) Manju Sharma (Guest Editor for this Special
Issue).
The salient recommendations of the symposium are given below:
RECOMMENDATIONS
1. Biodiversity is rapidly being eroded and it is critical to focus research to
understand which species will survive human onslaught and which will not.
We also need to predict the composition of new communities that arise after
the loss or disturbance of native habitats.
2. Ecosystems and their constituent species provide an endless stream of
ecosystem services that keep the world running and make human existence
possible. Valuation of ecosystem services and tradeoffs would help integrate
these services into public decision making and can ensure the continuity of
ecosystems. Biodiversity banking can allow accumulation of ‘tradable
biodiversity credits’ to derive monetary benefits by the stakeholders if they
commit to enhance the biodiversity value of the land.
3. It is important to maintain contiguous forests and intact functioning
ecosystems in order to sustain mutualistic interactions such as pollination and
seed dispersal. For agricultural production, wild biodiversity needs to be
preserved in the surrounding matrix to promote native pollinators.
4. Conservation of biota in fragmented landscapes is critical to the future
success of biodiversity conservation; focus should be on protecting and
increasing the habitat, improving habitat quality, increasing connectivity,
managing disturbance processes in the wider landscape, planning for the long
term, and learning from conservation actions undertaken.
5. Connecting isolated forest fragments/patches by reforesting them in areas
rich in small-ranged species can be an effective and cheap way of preventing
extinctions.
6. There is need for iterative identification of key biodiversity areas in the country
which may include protected areas as well as those outside, and to draw
management plans for the same keeping in view that persistence of
biodiversity in the long run is equally essential. Conservation of locally rare
plants warrants special attention. Areas with concentration of rare species
should be protected from disturbance on priority basis. Mapping and
quantitative assessment of geographic distribution and population status of
rare, threatened and endangered plants is the first step in conservation of
these species. It should be understood that recovery of many endangered
species will require continual, active management of the habitat or continual
efforts to control populations of alien species.
7. Considering the fact that when it comes to maintaining tropical biodiversity,
there is no substitute for primary forests, there is a need to increase the forest
area under protected area network. However, strategies should aim at
managing protected areas as components of a larger landscape. Given that
wildlife, ecological processes and human activities often spill across the
4

boundaries of protected areas, conservation that is focused solely within the
limits of protected areas is often faced with difficult challenges. The
management of protected areas therefore cannot occur in isolation from the
surrounding human- dominated landscapes.
8. There is no consistent, widely accepted scientific framework for tracking the
status of our ecosystems and identifying those with a high probability of loss
or degradation. There is a need to identify the unique and endangered
ecosystems of India so that strategies can be developed to conserve and
protect those.
9. It should be recognized that conservation is inherently a social process
operating in a social context. As such, conservationists will benefit from a
nuanced understanding of people’s perceptions and behaviors as individuals
and in organizations and institutions. There is need to develop strategies to
integrate cultural and biological diversity into conservation.
10. The value and importance of indigenous peoples' and local communities'
customary sustainable use and traditional knowledge in conserving and
upholding biodiversity, land- and seascapes, and protected areas should be
acknowledged. Incentives may be needed to entice people to participate in
conservation and recovery programs.
11. Implementation of community-based projects on biodiversity conservation
provides opportunities to actively engage and involve local and indigenous
people.
12. There is an urgent need to develop Biodiversity Profile of India so that we
have adequate knowledge on existing species, ecosystem and genetic
resources and threats to them in order to monitor and report on biodiversity
(e.g., extinction rates, biodiversity loss). The main causes for a lack of
knowledge on biodiversity loss include limited number of scientific experts,
national indicators, research, finance and available technology and lack of
biodiversity specific educational programmes.
13. The greatest challenge for landscape conservation planning is to move from
maintaining current biodiversity towards restoring biodiversity that has already
been lost.
14. Orchids are a very important group of plants which need development,
conservation and utilization; an Institute for Orchid research and promotion
may be established. Also an Orchid chair may be created in a University
which has adequate expertise in this area to encourage research work on
Orchids.
15. An estimated 40% of the global economy is based on biological products and
processes. There is need to conserve crop genetic diversity as cultivated
crops are inbred for uniform desirable traits and narrow genetic base can be
disastrous.
16. Integration of indigenous and community knowledge systems and traditional
way of conserving plant diversity be encouraged in forest areas.
17. More biosphere reserves, sanctuaries and germplasm banks need to be
established.
18. Promoting education and awareness about plant diversity conservation and
sustainable utilization and Biodiversity conservation at the local level to be
encouraged.
19. Conserve plant genetic resources especially sensitive to climate change.
20. Preserve habitats to facilitate the long-term adaptation of biodiversity.
21. Studies to be launched to improve our understanding of climate change –
biodiversity linkages.
22. Bio-fortification is required for combining production & nutrition/health policy.
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23. Biotechnology should become an integral part of all aspects of germplasm
acquisition, characterization, inventorization, conservation, exchange and
genetic resource management.
24. Computer aided storage and retrieval systems of PGR to be developed for
technology packages for conservation and ensuring exchange of information.
25. Preparation of databases on biodiversity and establishment of patenting cells
in different organizations may be supported.
26. 'IT revolution’, aimed at distance learning and electronic networking for plant
conservation and sustainable utilization should be made use of. Specific
projects should be launched on this aspect.
27. There is need to grow more pulses and oil crops – so that dependence on
imports is minimized. Include coarse cereals including millets and other nonconventional foods in the food basket.
28. Research projects on designing crops for arid and semi-arid areas - “more
crop per drop”, should be taken up.
29. Often it could be beneficial to explore using biodiversity as a model of
conservation; because that which has a value gets automatically conserved.
In other words, at least in some situations, we should move away from
viewing utilization as a negative force in conservation. In fact it may be
frequently beneficial to view utilization and conservation of biodiversity, as
imperative two sides of the conservation coin.
30. There is need for developing baselines on selected interdisciplinary
biodiversity issues based on empirical data sets of international standards so
as to harness their potential applications for management, sustainable
development and facilitating policy paradigms.
31. Development of genetically modified crops which are disease resistant and
nutrient rich and transgenic crops which can thrive in poor soils, tolerate
extreme conditions such as drought and heat and accumulate much needed
minerals and vitamins should be supported.
32. The ever growing need is for more food crops to be nutritionally enhanced
which are currently considered to be staple for the world’s poor. Production of
biofortified rice, wheat, corn and other grains with increased protein, mineral
and vitamin content is to be given priority in the biotechnology and agricultural
research institutions.
33. Biotechnology is one feasible large scale solution for taking immediate action
against climate change. It can create plants that are resistant to salt.
Introducing a gene from salt tolerant mangroves into food crops create this
resistance. Application of biotechnology to develop less water demanding
plants to address the climate change should be encouraged.
34. To develop GHG Inventory Management System (GHG-IMS)





Black Carbon Research Initiative (National Carbonaceous Aerosols
Programme) BCRI-NCAP
Long-term Ecological Research Observatory (LTERO) for climate
change
Co-ordinated studies (CS) in the North-Eastern Region on Climate
Change (NECC) (CS-NECC)
Climate Change Assessment Studies (CCAS)

35. In order to ensure sustainable management of biodiversity vis-a-vis climate
change, adaptation is the key aspect in terms of chalking out a future
strategy, wherein there was a need to:
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Identify and conserve biodiversity components that are especially
sensitive to climate change;
Preserve intact habitats so as to facilitate the long-term adaptation of
biodiversity;
Improve our understanding of the climate change – biodiversity
linkages, and
Fully integrate biodiversity considerations into climate change
mitigation and adaptation plans.

36. India needs to undertake the following at various scales (global, regional,
national and local) with increased intensity:




Promote sustainable management, conservation and enhancement of
sinks and reservoir;
Take climate change consideration into account to minimizing adverse
effects on the economy and on the quality of environment;
Promote and cooperate scientific research, education training and
public awareness, exchange scientific information.

37. A framework to integrate Biodiversity concerns due to climate change was
suggested, wherein an integration of approach across geographic hierarchies
(local, national and regional/global) and individual strategies (across elements
such as capacity building, knowledge/information, institutions/partnerships
and policy/instruments) was proposed. It was emphasized that no single bullet
would be able to solve the impending challenges, and what is required is a
bouquet of responses, appropriately tailored to meet the specificities of the
locale.
38. The Indian Thar Desert and the Aravallies are two ecologically
sensitive/fragile systems. A large number of plant species are either
threatened and deserve protection and conservation. Endemic and rare plant
species with great potential for future prospecting are disappearing. There is
need for establishment of Bioresources Center for Desert Areas.
39. A comprehensive inventory of alien species (including all taxa) growing in
different biogeographical provinces of India is need of the hour in view of
increase in anthropogenic activities that promote introduction, establishment
and spread of alien species. To achieve this goal, an All India Coordinated
Project for preparing an inventory of Alien Species needs to be formulated
and launched. It is also imperative in view of recognition of Invasive Alien
Species (IAS) as the Target 9 of the 20 Targets of the Strategic Plan on
Biodiversity (2011-2020).
40. Identification of priority invasive species on the basis of objective criteria
followed by their mapping using GIS and Remote Sensing tools, their impact
assessment and identification of habitats/areas likely to be invaded by such
invasive species in near future employing niche modelling approach needs to
be undertaken.
41. Major introduction pathways and vectors of alien species need to be detected
and plugged in order to prevent further introduction of alien species that are
likely to become invasive over a period of time.
42. An institutional, legal and specific national policy to deal with invasive alien
species in India needs to be evolved based on ‘4C’ approach of prediction,
prevention (rapid response), prescription (control) and public awareness and
put in place to manage the menace of biological invasions.
7

43. A National Alien Invasive Species Information Network with regional nodes
interconnected through a web-based network is an immediate priority for
quicker and easier dissemination of information about invasive species
necessary for prevention and rapid response measures.
CAPACITY BUILDING
44. Sustainable management of bio-diversity in future would need a large
number of skilled manpower to handle the complex socio-economic issues,
apart from the scientific and technological aspects of creating the ever
changing data base on bio-diversity. Involvement of the University system,
along with the existing Governmental and Specialized laboratories, to be
ensured.
45. Many more Universities need to be sensitized to start interdisciplinary and
subject-specific courses on bio-diversity related issue. The involvement of the
Universities may be: (a) to modernize and upgrade the level of currently
existing expertise at the low/intermediate cadre. (b) to create a new band of
skilled young man power (c) to provide consultative services (d) to take up
innovative and futuristic research (e) to undertake open minded assessment
of future problems and to spread social awareness thereon.
46. Governmental agencies, may proactively seek and encourage University
scientists to address the problems of bio-diversity and grant liberal funding to
them for novel and open ended research projects.
47. Biodiversity related research around taxonomy and biosystematics related
matters should be encouraged – scientists should look for Physiological
discoveries in terms of phenomena and biodiversity surveys should go side by
side with bioprospecting leading to discoveries of new natural
resources/products as well as bioindicators of ecological phenomena.
48. To complement the work of ZSI/BSI and ASI, Universities and Colleges
should be funded to strengthen integrated Departments of Biology/Schools of
Life Sciences with specialization in biodiversity related research/teaching.
49. A National Advisory Board on Biodiversity conservation should be established
for capacity building and creating awareness of biodiversity at grass root
level.
In the Annual Session activities, held on November 24-26, 2011, Prof. Jayesh
Bellare & Prof. K.V. Peter delivered the Presidential Addresses on “Nanotechnology
and Homeopathy, Ayurveda and Allopathy: Using modern science to understand the
mysteries of traditional and alternative medicine” and “Future Crops ” in Physical and
Biological Sciences Sections, respectively. About 200 papers were read and
presented by the young researchers during the scientific sessions. Annual General
Meeting and Fellow’s Meeting were held on November 25, 2011; NASI-Reliance
Awards, NASI-Young Scientists Awards and NASI-Swarna Jayanti Puraskars were
also presented during the Annual Session. The shining feature of the Annual Session
was the presence of a large number of students and young scientists.
(B) The establishment of Ganga-Gallery The river Ganges occupies an unique position in the cultural ethos of India. Legend
says that the river has descended from Heaven to the earth as a result of the long
and arduous prayers of King Bhagirath for the salvation of his deceased ancestors.
From times immemorial, the Ganga has been India's river of faith, devotion and
worship. But Ganga’s existence is under threat, due to enormously increasing load of
pollution year by year. Therefore, during an important discussion held between Prof.
M.G.K. Menon, Prof. M.S. Swaminathan and Prof. (Mrs.) Manju Sharma, it was
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decided to adopt ways to make the people aware for the conservation and restoration
of the holy river Ganges by establishing a Ganga-gallery with the following well
defined objectives in order to highlight the religious, cultural, economic and scientific
aspects of the holy river.
1. To develop a Ganga-gallery with maps, large photographs and sculptures
indicating different activities related to the holy river Ganges.
2. To create 'The Ganga Model' in a large hall indicating different pollution
sources from Gaumukh to Ganga Sagar and its impact on the water quality
with the help of relevant data and photographs. The model will also include
the flow directions, water carrying capacity, sand deposition etc.
3. To establish a library with the literature on the origin; geological structure;
geographical distribution; flow of water through different states; physicochemical and biological properties; pollution sources & other degradational
forces; biodiversity & endangered species; cultural, religious, economic, social
and ecological significance of the holy river Ganges.
4. To make audio visual presentation/light and sound program on the Ganga.
5. To institute fellowships and start lecture series on the Ganga in different
states specially where those the river flows.
6. To prepare CDs and documentary films, arrange photography and essay
competition on the Ganga and involve NGOs, Universities, Colleges, Schools,
Electronic and Print Media etc. for public awareness and action programmes.
7. To create a Web Site for wider publicity and disseminate the knowledge at
global level about the Ganga.
8. To encourage researchers of various disciplines and develop indigenous
technologies for the treatment and recycling of waste waters to solve the
problems of the Ganga Water Pollution.
9. To develop trees, shrubs and grasses plantation strategy to control the impact
of pollution, silt load and maintain the ecological integrity of the river
ecosystem.
10. To organize seminar, symposia, workshop and training programmes time to
time on the issues related to the river Ganges.
With the consent of the Council of the Academy, and initial support money from
MPLAD fund (generously given by Hon’ble Prof. Murli Manohar Joshi, M.P.) the
construction work started; further the Department of Science & Technology, Govt. of
India, New Delhi, extended adequate financial grant with which the construction of an
Annex Block to house the gallery, was completed.
After completion of the Annex Block, the Academy took the help of the National
Council of Science Museum, Kolkata in the installation of the exhibits on socioreligious and scientific aspects of the river Ganges. The MOU was signed between
NASI and NCSM, to actualize the dream.

The MOU is being signed by NASI and NCSM officials in the presence of Prof. M.G.K. Menon
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A Report on the Inauguration of the Ganga-gallery - On April 15th 2011, Union
Science and Technology Minister Hon`ble Shri Pawan Kumar Bansal inaugurated the
scientifically installed magnificent and aesthetic Ganga-gallery.

Union Science and Technology Minister Hon`ble Shri Pawan Kumar Bansal inaugurated the Ganga-gallery; in
the presence of Prof. A.K. Sharma, President, NASI, Prof. M.G.K. Menon and other distinguished guests

Prof. A.K.Sharma, President, NASI welcomed the guests. He thanked for the efforts
of Prof. Menon and Prof. (Mrs) Manju Sharma in establishing the gallery, the first of
its kind in our country.
Prof. (Mrs) Sharma explained with beautiful illustration the attributes of Ganga-gallery
equipped with landscapes and sculptures, animated models, multimedia graphics
and designs, current hydro-biological data, information about the myths and legends
connected to the origin and voyage of the holy river, and its traditional galore. She
categorically emphasized gangetic ecosystem, climate change and its impact on the
Ganga basin, soil characteristics, Gangetic-dolphins, Sunderbans, water properties
and its monitoring, need and importance of sewage treatment plants in curbing the
menace of pollution etc.
Further, Prof. Asis Datta, Immediate Past President, NASI, presented the salient
features of the brochure on Ganga-gallery; which was later on released by the Chief
Guest Hon’ble Shri Pawan Kumar Bansal.
Sri G.S.Rautela, Director-General of NCSM, Kolkata explained about the making of
Ganga-Gallery and urged the Hon’ble Minister to extend his help in having a mobile
van museum for NASI to further spread the message of gallery even in the remotest
areas all along the course of river.
Former Union Minister of Science & Technology and Advisor, New Initiatives of
NASI, Prof. MGK Menon recalling the words of Prof. Saha, Founder President-NASI,
about the role of the Academy in spreading awareness for eradication of social evils
to ensure the scientific development, exhorted the youth to come forward to preserve
and maintain the ecological balance, especially for the Gangetic ecosystem. The CD
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of the Documentary Film on Ganga prepared by Prof. B.D.Tripathi was also released
by Prof. MGK Menon.
Hon’ble Minister Shri Bansal, in his inaugural address highlighted the importance of
the holy river Ganges, describing her as the life-line, a symbol of purity and virtue for
millions of people, not only for those living on its banks but from all over the country
because the Ganges represents their ethos, culture & identity in every form. The
Ganges, like many rivers of world sustains a diverse flora & fauna, which not only
help in maintaining the pristine purity of water, but also serve as a resource for more
than 450 million people living in its basin. The water of river Ganges – Gangajal –
does not putrefy, even after long periods of storage, whereas water from other
sources begins to putrefy as lack of oxygen promotes the growth of anaerobic
bacteria; but today these attributes are only the reminiscence of the great heritage.
The present situation is unfortunately different. Due to indifference towards
environment and diminishing ethical values, river Ganges and its basin have been
treated by people as a huge reservoir for dumping the wastes; and this has been
happening over several decades. Dumping of plastic bags, plastic containers,
mineral water bottles, cans, rubbers & plastics, partly dissolved faeces, soaps and
detergents, medical waste and several other articles in the river has defaced the
Ganges. Industrial growth along the banks has generated enormous waste, which
conveniently and thoughtlessly is discharged into the river. Such exogenic activities
have robbed the river of its pristine glory and sacredness. A collective action from all
the stakeholders, the people and the state is, therefore needed to bring “Ganga” to its
original glory. Therefore, NASI has made a remarkable and laudable effort by
establishing the Ganga Gallery- a unique endeavor, perhaps not seen for any other
river in the world.
In the end of the session Prof. J P Khurana General Secretary (OS) felicitated the
dignitaries on the dais and Prof. Krishna Misra, General Secretary (HQ) proposed the
vote-of-thanks.
After the inauguration, more than 250 people including the Council Members, Fellows
and Members, and others visited the gallery, interacting with the dynamic exhibits to
learn many facts and figures; and finally they took oath to conserve the river before
leaving the gallery.
(C) Collaborations with other Academies : National Science Academies' Joint
Science Education Panel Programmes
Report for the period April 2011 to March 2012
Introduction
This is the fifth year of the collaboration between the three National Science
Academies under which the science education programmes are being jointly
organized. The three activities carried out by the Joint Science Panel continue to be:
a. Summer Research Fellowships
b. Refresher Courses for teachers
c. Lecture Workshops for students and teachers.
A summary of the programme during the year is given below.
Summer Research Fellowships
This 2-month fellowship programme is for the benefit of students and teachers all
over the country in various disciplines of science to enable them to work with
distinguished scientists at premier institutions in the country.
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The Summer Research Fellowship Programme 2011 was widely publicized through
posters and journals as well as in the websites of the three Academies. Applications
were received online (followed by print copies) until 31 December 2011. A total of
14525 applications were received from students and teachers which was a marginal
increase in the number of applications received in 2010.
Selection Committees of six experts met in January 2011 and shortlisted 1911
applications (1662 students, 249 teachers). However, fellowships could be offered
only to 1353 students and 189 teachers due to non-availability of guides. Even
among the fellowships offered, 323 students and 71 teachers did not avail the
fellowship for various reasons.
The subject-wise break-up of the number of applications received, number of
fellowships offered and availed is provided below.
Sl.
No.

Subject

Applications received

Fellowship offered

Fellowships availed

Students

Students

Students

Teachers

Teachers

Teachers

4341

268

492

92

420

63

5162

151

218

7

139

3

3

Life Sciences +
Agricultural
Sciences
Engineering &
Technology
Chemistry

1704

152

251

37

186

25

4

Physics

1438

126

198

37

151

18

5

Earth & Planetary
Sciences
Mathematics

687

13

110

5

83

4

445

38

84

11

51

5

13777

748

1353

189

1030

118

1
2

6

Total

Refresher Courses
Refresher Courses of 2-week duration is another activity under this programme to
help motivated teachers to improve their background knowledge and teaching skills.
Eighteen refresher courses were held in various parts of the country, of which ten
were in experimental physics. Table -1 gives the list of refresher courses held during
the report period.
Refresher Courses held from April 2011 - March 2012 (Table 1)
Sl
No.

Topic

Venue

Date

1
2

Experimental physics – XXVII
Foundations of physics for senior
school students
Experimental physics – XXVIII
Experimental physics – XXIX

Bangalore
BESU, Shibpur

22 Mar - 06 Apr 2011
16 - 26 May 2011

KIIT University, Bhubaneswar
SICES Degree College,
Ambernath
Deogiri College, Aurangabad

16 - 31 May 2011

IIT, Chennai
Don Bosco Institute, Bangalore
Bangalore
Bangalore

11 - 27 Jul 2011
08 - 23 Aug 2011
12 - 28 Oct 2011
08 - 23 Nov 2011

3
4
5
6
7
8
9

Motivational bridge course in
Physics
Experimental physics – XXX
Experimental physics – XXXI
Experimental physics – XXXII
Experimental physics – XXXIII

12

07 - 22 Jun 2011
15 Jun - 09 Jul 2011

10
11
12
13
14
15
16
17
18

Techniques in neurosciences
Experimental physics – XXXIV
Foundations of mathematics
Astronomy
Physics for secondary school
science teachers
Cell and molecular biology
Techniques
Pattern recognition in image
processing and computer vision
Experimental physics – XXXV
Experimental physics – XXXVI

Sophia College, Mumbai
Bangalore
BESU, Shibpur
Birbhum Institute, Suri
Gogate Jogalekar College,
Ratnagiri
Manipal University, Manipal

23 Nov - 07 Dec 2011
02 - 17 Dec 2011
26 - 31 Dec 2011
02 - 05 Jan 2012

GR Damodaran College,
Coimbatore
St. Xavier’s College, Ahmedabad
Bangalore

23 Jan - 04 Feb 2012

02 - 07 Jan 2012
23 Jan – 04 Feb 2012

15 Feb - 01 Mar 2012
06 - 21 Mar 2012

Lecture Workshops
These 2/3-day Workshops are for the benefit of local students and teachers to bring
them up-to-date with developments in a particular field. Forty-eight Workshops were
held on topics of current interest throughout the county. Table 2 is the list of
workshops held during the report period.
Lecture Workshops held from April 2011 - March 2012 (Table 2)
Sl
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Topic

Venue

Date

Nonlinear dynamics
Mathematical analysis
Statistical mechanics
Products from natural resources
Nanoscience & technology
Progress and prospects of
biological sciences
Higher learning in mathematics
Nonlinearity in physics
Chemical sciences
Astrophysics
Mathematics
Biotechnology
Biotechnology of health and
disease
Biotechnological aspects of
environmental degradation and
protection
Recent trends in chemistry
Advances in bioinorganic and
nano-chemistry
Nanotechnology and biosensors

Tezpur University, Tezpur
Amrita School of Arts & Science, Kollam
Nehru Arts & Science College, Kanhangad
VIT University, Vellore
Mody Institute, Sikar
Burdwan Raj College, Burdwan

26 - 28 Apr 2011
20 - 22 Jun 2011
15 - 17 Jul 2011
27 - 29 Jul 2011
05 - 06 Aug 2011
16 - 17 Aug 2011

Christ University, Bangalore
Fatima College, Madurai
Amrita School, Kollam
Yuvaraja's College , Mysore
Karnatak University, Dharwad
Dayananda Sagar College, Bangalore
Madurai Kamaraj University, Madurai

22 - 23 Aug 2011
25 - 26 Aug 2011
26 - 27 Aug 2011
02 - 04 Sep 2011
24 - 26 Sep 2011
30Sep-01Oct 2011
07 - 08 Oct 2011

The Oxford College, Bangalore

13 - 14 Oct 2011

University of North Bengal, Darjeeling
D.A.V. Post graduate College, Kanpur

11 - 12 Nov 2011
12 - 13 Nov 2011

Dayananda Sagar Academy of
Technology & Management, Bangalore
Queen Mary’s College, Chennai

29 - 30 Nov 2011
02 - 04 Dec 2011

18 Emerging trends in chemical
sciences
19 Recent trends in chemistry
20
21
22
23
24
25
26
27
28
29

Molecular spectroscopy
Differential equations
Nanoscience and technology
Fundamental concepts in basic
physics
Vista of science
Mathematics
Mathematical modeling in science
and engineering
Plant biotechnology
Modern trends in biology
Frontiers areas in life sciences

Jayaraj Annapackiam College
for Women, Periyakulam
Manipur University, Canchipur
PSGR Krishnammal College, Coimbatore
NIT, Warangal
PSGR Krishnammal College, Coimbatore

15 - 16 Dec 2011

Aurora College, Hyderabad
St. Joseph’s College, Bangalore
SV University, Tirupati

11 - 12 Jan 2012
20 - 21 Jan 2012
24 - 25 Jan 2012

15 - 17 Dec 2011
21 - 23 Dec 2011
23 - 24 Dec 2011
05 - 06 Jan 2012

Christ University, Bangalore
27 - 28 Jan 2012
Sri Ramakrishna Degree College , Nandyal 02 - 03 Feb 2012
Lady Doak College, Madurai
16 - 17 Feb 2012
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30 Analysis and differential equations Jain University,Bangalore
31 Frontiers in science and engineering Deen Dayal Upadhyaya College,
New Delhi
32 Recent advances in chemistry –
Christ University, Bangalore
Explore 2012
33 Recent trends in chemistry and
Sri Siddhartha Institute of Technology,
biochemistry
Tumkur
34 Supramolecular chemistry and
Christ College, Irinjalakuda
nanoscience
35 Instrumental techniques in
Babasaheb Ambedkar Marathwada
chemical sciences
University, Osmanabad
36 Modern trends in chemistry
St. Joseph’s College, Irinjalakuda
37 Biosciences for industry
Apeejay Stya University, Gurgaon
24 – 26 Mar 2012
38 Theoretical and experimental
MG University, Kottayam
spectroscopy
39 Partial differential equations
SV National Institute of Technology, Surat
40 Molecular spectroscopy
BHU, Varanasi
41 Challenges in environmental
Bharathidasan University, Trichy
restoration
42 Recent advances in biological
M&N Virani Science College, Rajkot
sciences
43 Statistical physics and quantum
St. Joseph’s College, Bangalore
physics
44 Molecular and developmental
PSGR Krishnammal College, Coimbatore
biology
45 Modern chemistry and biology
Aurora Degree & PG College, Hyderabad
46 Research paradigms in
SVS Institute of Computer Applications,
Networking and communications
Coimbatore
47 Recent trends in chemistry
Sikkim Government College, Gangtok
48 Advanced life science research
Ayya Nadar Janaki Ammal College,
Sivakasi

16 - 18 Feb 2012
17 - 18 Feb 2012
17 - 18 Feb 2012
17 - 18 Feb 2012
23 - 24 Feb 2012
25 - 26 Feb 2012
05 - 06 Mar 2012
25 - 27 Feb &
01 - 03 Mar 2012
01 - 04 Mar 2012
02 - 03 Mar 2012
05 - 06 Mar 2012
05 - 06 Mar 2012
13 - 15 Mar 2012
15 - 16 Mar 2012
16 - 17 Mar 2012
30 - 31 Mar 2012
30 - 31 Mar 2012
30 - 31 Mar 2012

(D) Projects/Studies of Social Relevance –
The Academy has undertaken the following projects/studies of social
relevance –
1. Reducing macro and micro-nutrient malnutrition through popularization of
functional food supplements adopting bio-village approach.
2. Bio-technological approaches for food and nutritional security of the children.
3. Issues of water-borne parasitic diseases.
4. Climate change and its impact on health and agriculture.
5. Natural resources awareness.
6. Preparation of Monograph on the Development of Calculus in India.
7. To study the impact of By-pass Desert Cooler on mosquitogenic conditions.
(E) Science Communication Activities and National Science Day CelebrationLike previous years, the Academy organized science communication activities to
stimulate the students for cultivation of scientific temper and to opt science as a
career. The activities organized during the year included Children Science Meet,
workshop for the teachers, talent search, science extension lectures, science quiz,
debate, oration, exhibition, scientific writing/painting contest, winter school and
summer school. The national level scientific writing contest was also organized for
the undergraduate students.
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(I) National Technology Day (11th May 2011) on “Technological Advancement &
Environmental Safety – A Challenge Ahead”

Prof. U.C. Srivastava delivering lecture on NTD

A vew of the dais

Like every year, this year also, the Academy celebrated the National Technology
Day. The technology day is celebrated in our beloved country on 11th May every
year to recall and reaffirm our faith in the technological advancements, achieved so
far; as well as spread the message among the students and general mass that how
much technology is important for overall development of the science and society. A
two days programme on May 11-12, 2011, was inaugurated at NASI in which about
200 students from 11 schools of the districts Allahabad, Kaushambi and Pratapgarh
participated; they interacted with eminent technologists. The purpose of this
programme was to enthuse the students about the India’s recent developments in the
field of “Science & Technology”.

Prof. S.L. Srivastava (top left), Prof. C.B.L. Srivastava (top right), Prof. Nageshwar Rao (bottom left), and
audience (bottom right) during the function of NTD

Dr. Niraj Kumar, Executive Secretary, NASI welcomed the Chief-Guest and other
distinguished persons present on this occasion. Prof. U.C. Srivastava, Department of
Zoology, University of Allahabad, delivered the Inaugural speech on “National
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Technology Day”, in this programme. Prof. S.L. Srivastava, Formerly Head,
Department of Physics, University of Allahabad, presided over the Inaugural function
and delivered his lecture on “Some Advances in Technology”. The eminent
technologists briefly discussed about energy sources, solar energy, nuclear energy,
nuclear reactors of India, thermal power stations, hydropower plants, wind power
plants, smart materials, robotics, remote sensing etc. Prof. Nageshwar Rao, ViceChancellor, U.P. Rajarshi Tandon Open University, Allahabad, addressed the
audience as the invited Chief-Guest on the “National Technology Day”. Prof. C.B.L.
Srivastava proposed a vote-of-thanks. Sri A.K. Srivastava, Deputy Executive
Secretary, NASI, Sri B.P. Singh, AES, NASI, Dr. Santosh Shukla, AES, NASI, Ms.
Pavitra Tandon, AES, NASI and Dr, Chitranjan, DNA Club Project, actively
participated in this programme, along with other members of the staff as Sri R.P.
Tripathi, Sri Mohd. Ajmal, Sri I.D. Shukla, Sri Milan Das and others. A quiz
competition among the participated students was also held; and the winners were
given prizes on May 12, 2011, during the valedictory function of the programme. In
the Valedictory function Prof. Krishna Misra, General Secretary-HQ, NASI, delivered
a lecture on “Green Chemistry”. Prof. G.K. Srivastava, Chairman, Allahabad Chapter,
proposed a vote-of-thanks in the end of the Valedictory function.
(II) A Report on Summer School and Vacation Training Programme (2011) –
Like every year, The National Academy of Sciences, India (NASI), this year also
jointly organized 21 days Summer School (under Science Communication
Programme of NASI) and Vacation Training Programme (under DNA Club Project)
from June 4-24, 2011. The theme of this year’s programme was ‘Advancements in
Science & Technology and Study of the natural resources’.
The hot spot of the natural resources (Nainital, Uttarakhand) was, therefore, the ideal
place to start with. The Inaugural Function was held at Aryabhatta Research Institute
of Observational Sciences (ARIES), Nainital on June 5, 2011, Prof. V. P. Sharma,
ICMR Chair Distinguished Professor, NASI, was the Chief Guest; and Prof. S. L.
Srivastava, Coordinator, Science Communication Programme, NASI presided over
the function. Prof. Ram Sagar, Director, ARIES delivered the inaugural address. The
other distinguished persons present on the occasion were Prof. U. C. Srivastava,
Convener, Summer School, Dr. K.P. Singh, Dr. Sharda Sundaram, Dr. Niraj Kumar,
Executive Secretary, NASI, Dr. Santosh Shukla, AES, NASI, Dr. Hum Chand, Dr.
Manish Naja, Dr. Abhisek Srivastava (Scientists from ARIES), the students and
teachers participants and NASI officials. Before the Inaugural Function, the
registration of the selected participants from 25 districts of U.P., M.P. and Bihar was
done in the evening of 4th June, 2011 at Bareilly after a formal gathering in the Guest
House of Sri Hari Mandir, Model Town, Bareilly. 110 teachers and students
participated in the program.
During the Inaugural Function Prof. Ram Sagar informed that during this summer
school programme at ARIES, Nainital, the participants are to be made aware of the
atmospheric studies especially through the “Gangaes Valley Aerosol Experiments
(GVAX)”. He emphasized that Gangetic Basin experiences a mixture of various
aerosol types throughout the seasons; and these aerosols make different types of
impact on the formation of clouds and energy transfer in the atmosphere. Data from
GVAX will allow us to test hypotheses such as whether warming by black carbon
aerosols will reduce cloud cover, and certain changes in atmospheric chemistry may
hinder the ability of clouds to form on aerosol particles. Prof. V. P. Sharma while
making his remarks on the theme of “Advancement in Science & Technology”,
highlighted the aim of Summer School to provide advanced workshop training in the
study of socio-scientific skills/techniques; and outlined the remarkable milestones
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achieved by NASI under its Science Communication Programme, which is providing
a platform to the students to interact with a number of internationally renowned
scholars from diversified fields in Science.

Chief Guest Prof .V.P. Sharma addressing at ARIES

Presidential address being delivered by
Prof S.L. Srivastava at ARIES

Dr. Niraj Kumar, Prof.S.L. Srivastava, Prof. V.P. Sharma, Prof. Ram Sagar and Prof. U.C. Srivastava (Left to
right) on the dais

Prof. S. L. Srivastava delivered his presidential address and emphasized that the
increase in population, environmental pollution and over exploitation of natural
resources are responsible for the global warming. He urged the participants to
prepare projects how to reduce the demand of energy and increase the alternative
eco-friendly energy sources.
Prof. U. C. Srivastava, Convener of the Summer School conducted the inaugural
session and described in detail the 21 days activity map prepared for the school. He
further expressed that the participating students and teachers have the opportunity to
learn about the observational studies at ARIES, as well as about the Aquatic, Hill &
Forest Biodiversity in and around Nainital. Dr. Niraj Kumar, PI, DNA Club Project at
NASI, expressed his deep gratitude towards Dr. Ram Sagar, Director, ARIES; and
proposed a vote-of-thanks. After the inaugural session, the participants were divided
into two groups; and parallel programmes for both the groups were organized from
June 5-7, 2011.
On June 6, 2011; during the visit to the Atmospheric Radiation Measurement (ARM)
Mobile facility Centre, participants were introduced to the US scientists and
practically observed the instrumentation and data communications systems for
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climate studies. Students were also involved in space-launching of specifically
designed balloon for data collection.

Installation of ARM Mobile Facility at ARIES, Nainital

Launching of balloon carrying electronic gadget for atmospheric data collection

To improve the knowledge base and interest of the young talented students; and to
attract them towards research in these areas, distinguished scientists of ARIES &
NASI, delivered popular science lecture on the related topics.
The Night Time Sky Watching by the 104cm optical telescope, known as the
Sampurnanand telescope was the centre of attraction for the participants for the
photometric, spectrophotometric and polarimetric observations. It was equipped with
modern instruments like cooled CCD camera, spectrophotometer and filters etc.
There was also a 15cm Solar Tower Telescope equipped with Bernhard Halle Hα
filter and fast CCD Camera, for the study of solar flares.

104 cm. Optical telescope observed by Prof. V.P. Sharma & Summer School/ VTP students
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15cm Solar Tower Telescope at ARIES; and Library being attended by Summer School/VTP students

Dr. Manish Naja (ARIES) delivered his talk on “Air Pollution, Green House Gases
and Climate Change”. Dr Naja described the aerosols as suspended particulates in
the atmosphere capable to modify the local climate through different mechanisms.
He also explained how to measure the vertical distributions of ozone and
meteorological parameters using balloon-borne sensors.
Prof. Ram Sagar also delivered a lecture on “Optical Telescope: An eye to sky since
1609”. Prof. Sagar introduced the participants about the journey from the
conventional telescope to the modern telescope as well as its advantages in the
studies in Optical Astrophysics; and informed that Ground based optical telescopes
as big as ~ 40 meter are being designed and ~ 100 meter are under planning.
Dr. Hum Chand, Scientist, ARIES, delivered his lecture on “Stars. Galaxies and
Cosmology: An Overview” and described the origin, birth, growth, maturity and death
of stars very interestingly. During his lecture he highlighted the Stellar Nursery, Red
Gaints, Supernova types of Galaxies, Universe expansion and its composition, Dark
Matter and Dark Energy; and Carrier in Astronomy. This lecture was followed by an
audio-visual show on ‘Magic Year (Jadueevars), A documentary film on A. Einstein’.
Dr. Abhishek Srivastava while delivering his talk on “Transient Phenomena and
Magnetic Waves in the Sun and Sun-like Stars”, discussed the recent observational
discoveries, modern data analysis techniques and theoretical modeling; and the
future perspective in Astrophysics. Simultaneously, the demonstrations of Solar
Observatory during the open sky in the day and night time were also regularly
organized.
Prof. V. P. Sharma delivered a lecture on “Forest Malaria” and revealed that a
significant effect of moon phase on light-trap catch of Anopheles species has been
observed during an in depth study carried out in the forest belt of Madhya Pradesh,
India, inhabited by tribal people. Thus, he highlighted the significance of regional
biodiversity and further inspired the participants to study hill and forest biodiversity of
the different stretches/climatic zones of India. A project of herbarium preparation on
the theme of “Hill and Forest Biodiversity in and around Nainital” was assigned to the
participants; and accordingly the participants studied the floral diversity and collected
characteristic samples for their project work.
Prof. S. L. Srivastava delivered a talk on “Life in the Universe?”. While delivering his
talk on “Antioxidant”, Prof. U. C. Srivastava mentioned the role of beta-carotene,
lycopene, carotenoids, melatonin; and concluded that antioxidant nutrients are
responsible for prevention of diseases and aging in human beings.
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Dr. Sharda Sundaram of Ewing Christian College, Allahabad delivered her talk on
“Chemical aspects of biodiversity” and expressed concern over the toxic discharges
in terms of heavy metals, organic chemicals, and suspended sediments usually
found in industrial and municipal effluents that are discharged directly into waterbodies, which can inversely impact the biota (living organisms) in an ecosystem by
killing them, weakening them, or affecting their ability to carry out essential biological
functions (feeding, reproducing).
After reaching Allahabad, the participants visited the Ganga-gallery, NASI
Allahabad; and they were excited to get immense information on socio-scientific and
cultural heritage of the Holy River Ganges, on 11th June, 2011. The theme of visit to
“Ganga-gallery” was mainly “awareness, conservation and restoration of the river
Ganges”. After completing the visit, the participants were assigned several topics to
prepare environment related projects on the river Ganges. The topics were i) Social
and religious importance of river Ganges, ii) Scientific analysis of the river water, iii)
Socio-eco-cultural heritage of the river Ganges, iv) Ganga river and its ecosystem;
and v) Pollution of Ganga river and its conservation.
In the second phase, basic concepts in Science & Technology were discussed, in
order to equip the participants to understand the advancements in Science &
Technology. Therefore, the group was divided into Physical & Biological Sciences
streams during June 12-15, 2011.
Under the Mathematical session Prof. Sunder Lal, Vice-Chancellor, VBS Purvanchal
University, Jaunpur delivered his lecture on “RSA numbers”. Prof. M.A. Pathan,
AMU, Aligarh, Prof. P.G. Romeo (Cochin University), Prof. Rajiv Kumar Srivastava
(HOD, Dr. BRA Agra University), Prof. I. Pandey (Dayalbagh University), Prof. Pankaj
Srivastava (MNNIT, Allahabad) delivered their lectures on mathematical functions &
its applications. The participants learnt mathematical modeling for better
understanding of science.

Lecture on Maths by Prof. Sunder Lal VC ,Purvanchal University and Participants asking questions in the
Mathematical workshop

In the Biological Sciences stream, several lectures were delivered by the experts of
Plant Sciences as well as of Animal Sciences from June 13-15, 2011. Under Plant
Sciences stream, lectures were delivered by Prof. J.S. Singh, CAS in Botany, BHU,
Varanasi (on ‘Biodiversity: An Overview’), Prof. G. K. Srivastava, Ex Head, Dept. of
Botany, University of Allahabad (UoA) (on ‘The Genetic Makeup-Genome and its
Intricacies’), Prof. D. K. Chauhan, Dept. of Botany, UoA (on ‘Biodiversity & Hot
spots’), Ms. Archana Pant, IASc Allahabad (on ‘Development of Fodder Products’).
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Under Animal Sciences stream, lectures were delivered by Prof. U.C. Srivastava (on
‘Animal Biodiversity’), Prof. V. C. Srivastava (on ‘Insect Biodiversity’), Dr. Anis F.
Rizvi, IASc, Allahabad (on ‘Fish Products’) and Dr P. P. Srivastava, National Bureau
of Fish Genetic Resources, Lucknow (on ‘Fish Biodiversity & Fish Feed’) from June
13-15, 2011. Prof. U. C. Srivastava also mentioned oncology, gene therapy,
communicable diseases and antioxidants; and the participants learnt the staining,
mounting and microscopic examination techniques in his laboratory at the Zoology
Department, University of Allahabad.

Lecture on biodiversity by Prof. J.S. Singh (BHU) and Lecture on Genome by Prof. G.K. Srivastava (UoA)

Again after having the basic concepts in Physical and Biological Sciences, the group
was merged on June 16, 2011; and lectures were organized on ‘Recent
Developments in Physics’. Prof. Suresh Chandra, BHU, Varanasi delivered a talk on
‘Missing Electric Circuits Elements and Nano-materials’, Prof. S. L. Srivastava, on
‘Electromagnetic Radiation’, Dr. Ambarish Chandra, IIT, Kharagpur on ‘New Energy
Generation & Storage Technology’, Dr. Kailash Uttam, demonstrated and provided
hand on practice on ‘Experiment on Spectrometer’ in Physics Department, UoA, Prof.
C. K. Dwivedi, Department of Electronics and Communication, UoA gave a lecture on
‘White LEDs and its Efficiency’ and Dr O. P. Gupta, Jamuna Christian College,
Allahabad demonstrated ‘Low cost experiments on Physics’ and explained the
inherent concepts.

Physics Workshop inaugurated by Prof. Suresh Chandra (BHU) and Lecture being delivered
by Prof. S.L. Srivastava (UoA)
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Physics (electronic) workshop by Prof. C.K. Dwivedi (UoA) and Workshop on experimental physics
by Dr. O.P. Gupta, Allahabad

In the evening of 16th June, 2011, a meeting on Science Story Writing/Telling was
also held in the presence of Prof. Suresh Chandra, Prof. S. L. Srivastava, Prof. U. C.
Srivastava, Prof. Krishna Misra, Dr. Ambrish Chandra, Dr. Sharda Sundaram, Dr.
Niraj Kumar and other NASI officials, to devise and decide the modalities to organize
such a program in the near future.
On the evening of 17th June, 2011, the participants went on an educational tour for
studying the simian diversity and medicinal plant diversity at Chitrakoot under the
guidance of Dr. Niraj Kumar, PI, DNA Club Project and Dr. Ramesh Chandra, Head,
Zoology Department; MGCGVV, Chitrakoot. The projects on “Biodiversity of
Medicinal Plants in Aarogyadham, Chitrakoot” were assigned to the students. They
came back in the night of June 19, 2011 after completing their project work on
medicinal plants.
On 20th June, 2011, addressing the first session of the Workshop on Biotechnology
on the theme of ‘Recent Development in Biochemistry & Biotechnology’, Prof.
Krishna Misra (Coordinator, Indo-Russian Centre for Biotechnology at IIIT,
Allahabad; and General Secretary, NASI) delivered her lecture on “History of DNA”.
Describing the hunger crisis in Asia, she further suggested that only biotechnology
can help us for solving the problem of food scarcity; and the food crop productivity
can be enhanced through the application of biotechnology. In the second session,
Prof. Bechan Sharma (Former Head, Dept. of Biochemistry, UoA) delivered his
lecture on “Transgenic Plants”. Prof. Sharma further highlighted the role and
importance of transgenic plants in designing and development of disease, drought
and pest resistant plants/crops with higher yield potential. Dr. Abhay Pandey (Dept.
of Biochemistry, UoA) explained the ‘DNA Technology’ on the same day; and
demonstrated the extraction of DNA practically from the cotyledons of gram and
taught the participants to extract DNA without using sophisticated instruments. These
lectures-cum-workshops were followed by the interactive sessions.
Lectures-cum-Workshop on Agriculture was conducted on 21st June, 2011 under the
guidance of Prof. M. M. Verma (Ex Director, Sheila Dhar Institute of Soil Science,
Dept. of Chemistry, UoA), Dr. A.K. Srivastava, Krishi Vigyan Kendra, Kaushambi and
Dr. Chitranjan Kumar. Experts delivered their lectures on Advancement in
Agricultural Sciences & Technology, Vermicomposting, Soil Fertility & its
Sustainability. The participants learnt simple techniques of preparing vermicompost &
its applications in the agricultural fields/farms.
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The Chemical Sciences workshop was conducted from June 21-22, 2011. Dr.
Sharada Sundaram presented her lecture-cum-demonstration on ‘Air Pollution’. She
imparted training to the students for testing air pollution caused by several
automobiles; and the participants prepared assignments on air pollution. In the
second session, Dr. Mohd Masood conducted the testing of food-adulteration in oil,
ghee, milk, spices, sweets, khoya and tea leaves with the help of his foodadulteration testing kit; followed by water quality testing. His experiments were an
eye-opener for all the participants, as the results warned them to use the food items
and drinking water cautiously.
On the evening of 22nd June, 2011, all the participants visited Jawahar Planetarium,
Anand Bhawan, Allahabad under the guidance of Sri Pramod Pande (Director,
Jawahar Planetarium, Anand Bhawan). Sri Pande delivered an interactive lecture
with the planetarium show. The planetarium virtually took the participants for a
celestial trip; and the participants also measured their weight theoretically on Moon
and Jupiter.
On 23rd June, 2011, the participants were exposed to interactive session with
eminent experts like Prof. V. P. Sharma (Chief Guest), Dr. I.K. Patro, Dr. Nisha Patro,
Prof. U. C. Srivastava, Dr. Sharda Sundaram, Dr. Pramod Pandey and Dr.
Manvendra Tripathi. They interacted on several aspects of Health & Communicable
Diseases, Disease Diagnostics & Control, Climate Change and its impact on
Biodiversity as well as on Human health etc. Experts were of the opinion that
vaccination at appropriate time is the need of hour to save against various diseases
like chickengunia, Japanese encephalitis, polio, hepatitis etc.

Prof.U.C. Srivastava, Prof. V.P. Sharma, Prof. I .Patro and Prof. Krishna Misra (L to R) on the dais during
Interactive Session with the children

A book entitled “Paryavaran Pradushan Ke Khatre”, prepared by the DNA Club,
Allahabad and published by the Global Green, Allahabad, was also released by Prof.
V. P. Sharma on 23rd June, 2011; on the eve of Valedictory Function of the Summer
School/ VTP.

23

Prof. V.P. Sharma releasing a book prepared by DNA Club & Global Green, Allahabad

On 24th June, 2011, the valedictory session of the Summer School/ VTP was
marked by an informative lecture by Prof. Kailash Chand Gupta, Director, IITR,
Lucknow (Chief Guest) on ‘Uses and applications of multi-dimensional modern
techniques of Nanotechnology’. Dr. Gupta explained that new instruments of nano
dimensions are being prepared with the help of atomic studies, which will
revolutionize various fields of medicine, defense research, optics and bio-energy.
The valedictory session was chaired by Prof. V. P. Sharma; and Prof. S.L. Srivastava
gave the concluding remarks. Before the onset of the Valedictory Function, Prof.
Krishna Misra welcomed the guests in the last session of the Summer School/ VTP;
and Prof. U. C. Srivastava proposed a vote-of-thanks in the end. The following
students bagged prizes on the basis of their good work evaluated by the experts for
the different projects.
Studies of Hill Biodiversity in & around Nainital (June 4-10, 2011):
Deeksha Singh (Umrao Singh Memorial School, Allahabad- Ist )
Shubham Kumar Sharma (Parkar Inter College, Moradabad-IInd)
Kuldeep Shukla (D.A.V. Inter College, Mehdawal, S K Nagar-IIIrd)
Annu Kumari (Umarao Singh Memorial School, Allahabad-IVth)
Saeed-ul-Islam (Parkar Inter College, Moradabad-Vth)
Projects on Ganga River (Natural Resources Contest) (June 11-17, 2011):
Deeksha Singh (Umrao Singh Memorial School, Allahabad- Ist)
Abhishek Agnihotri C.P.V.N., Kamiganj, Farrukhabad- IInd)
Shantanu Das (Anglo Bengali Inter College, Allahabad- IIIrd)
Arushi Tripathi (Bishop Johnson School & College, Allahabad- IVth)
Shashiraj Singh (Central Academy Higher Secondary School, Shahdol- Vth)
Projects on Biodiversity at Aarogyadham, Chitrakoot (June 18-19, 2011):
Sandeep Kumar (Vishnu Inter College, Bareilly- Ist ),
Abhishek Agnihotri (C.P. Vidya Niketan Inter College, Kaimganj, Farrukhabad- IInd);
Air Pollution (Physical Sciences Contest (June 22, 2011)
Varun Mishra (DAV Inter College, Mehdawal, Sant Kabir Nagar- Ist),
Vedika (Jagat Taran Golden Jubilee School, Allahabad- IInd),
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Zainul Abdeen (Anglo Bengali Inter College, Allahabad- IIIrd),
Annu Kumari (Umarao Singh Memorial School, Allahabad- IVth),
Mukesh Prajapati (D G I College, Pilibhit- Vth).
Sri. Prasanna Kumar Ghosh (Lecturer, ABIC, Allahabad) was adjudged the best
teacher escort of the programme. The certificates of participation, pollution kit and
food adulteration kit were distributed among the participant teachers of the schools.

Valedictory function being addressed by Prof. V.P. Sharma

Winners of the Summer School/ VTP 2011 along with distinguished guests of NASI
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(III) Chaupals/Workshop : (a) Chaupal On ‘Pollution and Health’ (October 2-3,
2011) – The Chaupals were held in the first week of October at Deoria, UP and its
suburb focusing on pollution and health. The Chaupal was addressed by Prof. (Mrs.)
Krishna Misra, Coordinator, Indo-Russian Centre for Biotechnology, Dr. Sharada
Sundaram, E.C.C., UoA and Dr. Niraj Kumar, E.S., NASI.

The chaupals were organized by the Princiapls of Prestige Intermediate College,
Deoria and Janta Intermediate College, Parsia, Deoria; and were coordinated by Dr.
Santosh Shukla, Asstt. Executive Secretary, NASI.
(b) Workshop on “Physics Teaching & Learning” 12th - 13th November, 2011 Regional Science City, Lucknow in association with the National Academy of
Sciences, India (NASI), Allahabad, organized a 2 day Physics Teaching & Learning
workshop-cum interactive session for students & teachers on 12th and 13th
November, 2011 at Regional Science City, Lucknow.
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The workshop was inaugurated on 12th November, 2011 by Dr. Alok Dhawan,
Secretary, Local Chapter, NASI & eminent Scientist, IITR, in presence of Prof. H. C.
Verma, IIT Kanpur, Dr. Niraj Kumar, Executive Secretary, NASI, Dr. Santosh Shukla,
NASI, Shri. Brijesh Dixit, Shri Narayan Inter College, Badera, Auraiya, students &
teachers from various schools of Lucknow, DNA clubs of NASI representing different
schools of Uttar Pradesh, Bihar and Madhya Pradesh.

View of the Workshop in Progress

The main resource person of this programme was Prof. Harish Chandra Verma, from
IIT, Kanpur, who is a renowned Professor of Physics & author of several books
including Concepts of Physics at introductory college level & quantum Physics; he
has been involved in various training programmes of teachers & students for Physics
learning.
During the first day of the workshop Prof. Verma explained that the most effective
network of Science Communication are schools & he demonstrated various
experiments to explain concepts of physics in a very simple way to the participating
students and teachers. The programme started with some free hand scientific
experiments such as sensation/touch & feels etc. After that Prof. Verma showed
various unique experiments based on mechanics, waves, electricity etc. He advised
the students that the only way to live a successful life is to positively contribute in
making healthy and sustainable environment. It is our responsibility to conserve our
resources so that we can transfer a healthy environment & planet to our further
generations.
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In the post lunch session, Shri. S. Kumar, Project Coordinator, Regional Science
City, Lucknow delivered a Popular Science Lecture on "Creativity & Innovation" and
performed a demonstration on various topics of Science, for the benefit of students &
teachers participating in this workshop. After this, Shri. Brijesh Dixit, Shri Narayan
Inter College, Badera, Auraiya, who is a specialist in physics teaching with self made
bamboo instruments, gave useful tips of teaching physics to the physics teachers
and demonstrated a number of experiments of Physics.
Prof. Verma interacted with the teacher participants separately and explained them
about various inexpensive ways of teaching scientific concepts.
On the second day of the workshop i.e. on 13 November, 2011, the session started
with the interaction of students & teachers with Prof. Verma. During the interaction,
Prof. Verma advised the participating students that they must understand the
Concept of Physics to make the subject interesting. He said that theoretical concepts
must be clear in minds of students in order to excel in numerical problems. He
answered to the queries asked by the participating students and teachers in very
simple manner.
Dr. R. K. Mitra, Lecturer and coordinator of "Anveshika" demonstrated various
Science experiments in simple ways such as simple hormonic motion, gravity etc.
In the post lunch session, Prof. Verma interacted with Science teachers & explained
various facts of physics teaching i.e. physics subject can be taught to the students in
very simple way for example through science experiments.
Shri. Brijesh Dixit, showed a number of experiments like dancing doll and balloon
rubbing etc with help of easily available objects like toothpick, balloon and aluminum
foil to explain concepts of Physics like center of gravity, Newton's laws, nodes &
antinodes etc.
About 500 students and teachers who participated in this workshop, visited different
galleries of Regional Science City and enjoyed Scimax & 3-D show.
(IV) Science Extension Lectures : The following lectures were delivered At NASI, Allahabad on April 6, 2011
Prof. USN Murty, Head, Biology Division, IICT, Hyderabad on ‘Vector and
Community Control Measures’
At NASI, Allahabad on July 29, 2011
Mr. Michel Danino, Convener of International Forum for India’s Heritage, Coimbatore
on ‘The Lost Sarasvati, from River to Goddess’
In Bal Bharti Public School, Allahabad on August 6, 2011
Prof. S.L. Srivastava on ‘Advancement in Science – Physical Sciences’
Prof. U.C. Srivastava on ‘Advancement in Science – Biological Sciences’
Dr. Niraj Kumar on ‘Advancements in Science : Capacity Building’
In NASI, Allahabad on August 8, 2011
Prof. (Mrs.) Krishna Misra on ‘Chemistry Today & Tomorrow’
Dr. (Mrs.) Archana Pandey on ‘Natural Products as Drugs’
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At Adarsh Inter College, Kaushambi on August 24, 2011
Dr. V.C. Srivastava on ‘Human being and their role in Environmental Degradation’
Dr. Mohd. Masood on ‘Habits to Maintain Good Health’
Dr. O.P. Gupta on ‘Physics Experiments & Demonstrations’
At Colonelganj Inter College, Allahabad on September 2, 2011
Dr. Abhay Pandey on ‘Nucleic Acid’
At MBS School Pratapgarh on September 15, 2011
Dr. Manvendra Tripahi on ‘Malaria’
At Saket Girls Degree College, Pratapgarh on September 15, 2011
Prof. U.C. Srivastava on ‘Scientific Methods of Teaching’

At M.D. PG College, Pratapgarh on September 15, 2011
Dr. Sharda Sundaram on ‘Nanotechnology’
At Modern Science College, Pratapgarh on September 16, 2011
Prof. S.L. Srivastava on ‘Energy’
At Prabhat Academy, Pratapgarh on September 16, 2011
Shri Sanjay Srivastava on ‘Water Pollution and Testing’
At Bajrang Inter College, Bhadri, Pratapgarh on September 21, 2011
Prof. U.C. Srivastava on ‘Anti-oxidants’
At Tulsi Inter College, Babuganj, Pratapgarh on September 21, 2011
Prof. U.C. Srivastava on ‘Endocrine Regulation’
At S.P. Inter College, Kunda, Pratapgarh on September 21, 2011
Dr. Chitranjan Kumar on ‘Biodiversity’
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At T.P. Inter College, Kunda, Pratapgarh on September 21, 2011
Dr. Chitranjan Kumar on ‘Forests & Environment’
At NASI, Allahabad on September 28, 2011
Prof. S.P. Vij, Punjab University, Chandigarh on ‘Orchids’

At Lala Laxmi Narayan Degree College, Sirsa, Allahabad on December 15, 2011
Prof. S.L. Srivastava and Dr. Manvendra Tripathi
At Firoj Gandhi College, Raibareilly on January 18, 2012
Prof. Krishna Misra, Dr. Mohd. Masood and Dr. Niraj Kumar
At Govt. Girls Inter College, Allahabad on January 31, 2012
Mr. Sanjay Srivastava
At Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot, Satna (MP)
on March 22, 2012
Dr. Dr. Niraj Kumar on “Human Evolution”
Dr. Anees Rizvi, Dr. Archana Pant, Dr. Chitranjan Kumar and Dr. K.P. Singh –
addressed the interactive session.
(V) The Academy in collaboration with the Department of Physics, University of
Allahabad and Indian Association of Physics Teachers also jointly organized
orientation lecture in the month of June 2011. The programme was coordinated
by Prof. Indira Mehrotra, Head, Department of Physics, University of Allahabad.
(VI) (A) As a Part of the celebration of International Year of Chemistry, the
Academy in collaboration with the Vigyan Prasar, DST, New Delhi and Vigyan
Parishad, Allahabad, jointly organized a training programme for the Chemistry
Teachers on August 7, 2011 in the Academy at Allahabad. Er. Shri Anuj Sinha,
Director, Vigyan Prasar, inaugurated the programme and the lectures/demonstrations
were delivered/conducted by Prof.(Mrs.) Krishna Misra, Shri Kapil Tripathi, Noida, Dr.
B.M. Sharma, Dehradun, Dr. Archana Pandey, Allahabad and others. The vote-ofthanks was given by Prof. Sheo Gopal Misra, GS, Vigyan Parishad.
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(B) The Academy in collaboration with the Department of Chemistry, University
of Allahabad, also jointly organized Lecture-Workshop on Dec 4, 2011 to
celebrate the “International Year of Chemistry”, the following lectures were
delivered –
Prof. J.P. Mittal, BARC, Mumbai, delivered Madam Marie S Curie Memorial Lecture
on ‘Excitement in Radiation Research’;
Dr. Anil Kumar, IISc, Bangalore, delivered Acharya P.C. Ray Memorial Lecture on
‘NMR; A versatile tool for (i) structure determination of bio-molecules (ii) Magnetic
Resonance Imaging (MRI) and Quantum Computing’;
Prof. C.L. Khetrapal, SGPGI, Lucknow, delivered Prof. N.R. Dhar Memorial Lecture
on ‘Molecular Medicine in diseases and human brain function’;
Prof. Girjesh Govil, TIFR, Mumbai, delivered Prof. S. Ghosh Memorial Lecture on
‘Nuclear Magnetic Resonance (NMR); A journey from Molecules to Living Systems’;
Prof. Brijesh K. Srivastava, Purdue University,West Lafayete, Indiana, delivered
Prof. S.P. Tandon Memorial Lecture on ‘Our Cosmic Roots’;
and Prof. G.V. Rao, Kakatiya University, Warangal, delivered Prof. R.D. Tiwari
Memorial Lecture on ‘Meta-cleavage pathway & modified ortho pathways’.
Lectures were presided over by Prof. Ashok Misra, Past President, NASI and Prof.
(Mrs.) Krishna Misra, General Secreary, NASI.
Prof. M.C.Chattopadhyaya President, Ind.Chem.Soc., Prof.D.C.Mukherji, Hoy Secy
Ind.Chem.Soc., Prof.J.Singh, Convener, Organizing Committee, Prof.A.K.Srivastava,
Chairman, Organizing Committee, Dr.I.R.Siddiqui, Secretary, Organizing Committee,
and Dr. R.K.P.Singh, Treasurer, Organizing Committee were also present during the
lectures.
(VII) Winter School (Jan 1-3, 2012)
The Academy organized the Winter School in collaboration with the SCIENCE EXPO of
Regional Science City, Lucknow from February 1-3, 2012 at RSC, Lucknow. Several
students and teachers of the Intermediate Colleges of U.P., M.P. & Bihar participated in
the School, which was inaugurated by Prof. M.S. Sodha, Former V.C., D.A.V., Indore,
Lucknow University and Barkatulla University, Bhopal. The Inaugural ceremony was
presided over by Prof. J.N. Goswami, Director, PRL, Ahmedabad. Prof. Krishna Misra,
General Secretary, NASI gave a brief introduction about the moto of the school and
urged the students to learn the concepts of science by doing themselves. Sri
Samarendra Kumar, P.C., RSC, Lucknow proposed the vote-of-thanks in the end of the
inaugural session.
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In rest of the technical sessions eminent scientists delivered informative and illustrative
talks on different subjects, such as Dr. C.S. Nautiyal spoke on water contamination and
water purification technologies, Dr. A.A. Mehdi informed about the lead toxicity in
relation to water and Dr. Mohd. Masood demonstrated the water testing by a portable kit
prepared by himself for NASI.
Several other distinguished scientists as Dr. K.C. Gupta, Dr. Alok Dhawan, Dr. N.S.
Verma and others gave detailed information on several diseases, important issues
related to health & life style; and stressed that the students should work hard and learn
from their surroundings, which is essential for a healthy and harmonious existence of a
human being.
(VII) National Science Day Celebrations (February 2012)
This year the focal theme of celebrating the National Science Day was “Clean
Energy Options and Nuclear Safety”, proposed by the Department of Science and
Technology, Govt. of India.
The Academy organized month long Science Communication Activities to stimulate
the students for cultivation of scientific temperament, as well as to disseminate the
scientific information to the society. To spread the message in the all schools of U.P.
the science activities/contests were organized first at district level and the selected
candidates from the districts were contested at NASI in the State Level.
National & State Level Science Contests & Activities were Inaugurated by Shri
G.N. Pandey, Philanthropist and Chief Commissioner Income Tax, Allahabad Zone
on February 24, 2012 followed by five days “Vigyan Mahakumbh 2012” in which the
different science activities/contests were organized at NASI.
In addition to these activities, other important programmers were also held, as  Three day Workshop (from February 25-27, 2012) on “Clean Energy Options
and Nuclear Safety”. Key Speakers of the Workshop were :
Prof. Suresh Chandra, BHU,Varanasi; Prof. Krishna Misra, General Secretary, NASI;
Prof. K.P.Mishra, Vice-Chancellor, NGBU,Allahabad; Prof. H.C.Verma, IIT,Kanpur;
Prof. S.L.Srivastava, Coordinator, Science Comm. Prog., NASI and Prof.
C.K.Dwivedi, UoA,Allahabad

Prof. K.P. Mishra delivering the lecture on Nuclear Safety
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Prof. H.C.Verma delivering the lecture
on Nuclear Safety

Launching of Abhay Deep by Prof. S.L.Srivastava &
Prof. C.K.Dwivedi

 Three day workshop (from February 24-26, 2012) on “Etymology and
Orchestrating” with Scientific Vocabulary” by Logophilia Pvt. Ltd.

Prof. S.L. Srivastava and Dr. Niraj Kumar honoring the main speaker Mr. Dhruv Kumar and his team of
Logophilia

 On National Science Day (February 28, 2012) a magnificent Science Day
Function was celebrated with recognizing the participants.

State Level Science Exhibition evaluated by Experts

Prof. Govindjee, Emeritus Professor, University of Illinois, USA was the Chief Guest
and Prof. A.K.Bakshi, Vice-Chancellor, UPRTOU, Allahabad & Prof. Suresh
Chandra, NASI Senior Scientist, BHU, Varanasi were the Guests of Honour. Prof.
Govindjee also delivered an illustrative lecture on Plant Photosynthesis.
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A view of the dais on NSD; and lecture being delivered by Prof. Govindjee

Following awards/prizes were distributed to the awardees/winners:
 NASI SCIENCE TEACHER AWARD 2011-12 to Shri Brij Kishor Singh, Assistant
Teacher, Govt. Inter College, Deoria; and Dr. R.K. Awasthi, St. George’s College,
Agra

Shri B.K.Singh receiving the NASI Science
Teacher Award

Dr. R.K.Awasthi receiving the NASI Science
Teacher Award

NASI SCIENCE TEACHER AWARD FOR ALLAHABAD REGION 2011-12 to Mrs.
Archana Tiwari, Tagore Public School, Allahabad.

Mrs. Archana Tiwari receiving the NASI Science Teacher Award for Allahabad Region
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 National Level Scientific Writing Contest 2012- (Topic : India’s Space Mission)
First -Ayush Sinha, BIT, Ranchi, Jharkhand
Second - Tejasvi Sekar A, MGR Education Research Institute, Nalgonda, A.P.
Third - Aastha Saxena, Bundelkhand University, Jhansi, U.P.
 State Level Quiz
First - Maharshi Patanjali Vidya Mandir Gangagurukulam, Allahabad (Vivek Kumar,
Sanatan Mishra, Somesh Pandey)
Second -Delhi Public School,Bareilly(Kishal Saxena, Mohit Tripathi, Sandeep Kumar)
 State Level Debate (Topic : Is e-learning good for education?)
First – Favour- Nikhil Gupta (Prof. H.C. Khare Gold Medal), St. Fidelis School,
Aligarh
First- Against - Sapna Yadav, Archana Memorial Inter College, Itawah
First- Favour - Sakshi Trivedi , USIC, Allahabad
First- Against Saurabh Pandey, Jwala Devi Inter College, Allahabad
Second – Favour – Neetika, Seth B.K. Maheshwari College, Meerut
Second - Against – Shalu, Seth B.K. Maheshwari College, Meerut
Second – Favour - Samridhya Rastogi, C.P. Vidya Niketan, Farookhabad
Second- Against - Dipanshi Dubey, Archana Memorial College, Itawah
 State Level Oration (Topic : Biotechnology in Health Management)
First- Shivangi Srivastava (Prof. U.S. Srivastava Memorial Gold Medal), Jagat Taran
Golden Jubilee School, Allahabad
First - Samana Naqvi, Prabha Devi Kanya Adarsh Inter College, Moradabad
Second- Umama Afzal, St. Fidelis Sr. Sec. School, Aligarh
Second - Rashi Saini, Seth B.K. Maheshwari College, Meerut
 State Level science Exhibition
(Working Model-Solar Energy)
First- Shreyansh Dubey (Prof. Krishnaji Memorial Gold Medal), Tagore Public
School, Allahabad
Second -Sandeep Kanaujiya,Modern Public School, Bhadohi
Second - Ume Kulsum, Govt. Girl’s Inter College, Ambedkar Nagar
(Chart-Anti-oxidants)
First- G. Lalita, Mahamaya Balika Inter College, G.B. Nagar Noida
Second- Nivedita Pant,Crosthwaite Girls Inter College, Allahabad
Third - Kalyani Upadhaya, S.K.D. Academy, Lucknow
Third - Neha Dilkash, Prabha Devi Aadarsh Kanya Inter College, Moradabad
 State Level Scientific Story Telling 2012
First- Akshra Verma, KPS Inter College, Bijnaur
Second- Anchal Kapoor, Tagore Public School, Allahabad
Second Rishabh Saxena, MD Jain Inter College, Agra
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 Allahabad District Level NASI Talent Search 2012
Physics and Computer Science
First- Mr. Somesh Pandey, MPVM Gangagurukulam,
Second - Mr. Sarthak Kushwaha, K.V. New Cantt
Third- Mr. Ashish Kumar- MPVM
Chemical Sciences
First- Mr. Dhruv Kapoor- St Joseph’s College
Second- Mr. Vivek Kumar, MPVM Gangagurukulam
Third- Mr. Utkarsh Srivastava, MPVM Gangagurukulam
Biological Sciences
First- Ms. Neha Mishra, JT Golden Jubilee
Second- Mr. Akash Kumar, JT Golden Jubilee
Third -Mr. Abhishek Kumar Maurya, MPVM Gangagurukulam
 Allahabad District Level Scientific Writing & Painting Contest
(Topic : Man & Machine after 25 years ahead)
Scientific Writing
First- Shreyanshi Dwivedi, Jagat Taran Golden Jubilee School
Second- Akash Kumar Pandey, Sindhu Vidya Mandir Inter College
Scientific Painting
First -Md. Husaid Zafar, Bharat Scout & Guide Inter College
Second - Suryansh Srivastava, Tagore Public School
Second - Jaya Goswami, Jagat Taran Golden Jubilee School
The Academy is grateful to the following distinguished Resource Persons who
contributed in organizing these Science Communication Programmes – Prof. V.P.
Sharma, Prof. J.P. Mittal, Prof. Asis Datta, Prof. P.K. Seth, Prof. Kasturi Datta, Prof.
S.K. Sopory, Prof. J. S. Singh, Prof. Govindjee, Prof. Suresh Chandra, Prof. A.K.
Bakshi, Prof. Krishna Mishra, Prof. S. L. Srivastava, Prof. K.P. Misra, Prof. C.B.L.
Srivastava, Prof. G.K. Srivastava, Prof. R.S. Ambasht, Prof. U.C. Srivastava, Sri G.N.
Pandey, Prof. S.P. Vij, Prof. Alok Dhawan, Prof. Archana Shukla, , Prof. R.K.
Srivastava, Prof. C.K. Dwivedi, Prof. Anita Gopesh, Prof. D.K. Chauhan, Prof. P.P.
Srivastava, Dr. Ambrish Chandra, Dr. Kailash Uttam, Dr. S. P. Misra, Dr. Ram Sagar,
Dr. Hum Chand, Dr. Manish Naja, Dr. Abhishek Srivastava, Prof. G.L. Tiwari, Prof.
Satya Deo, Dr. V.C. Srivastava, Dr. Mamta Srivastava, Dr. A.K. Srivastava, Prof. I.K.
Patro, Prof. Samir Bhattacharya, Prof. Neeraj Misra, Dr. Ashwani Kumar, Dr. C.S.
Nautiyal, Dr. Gaur Das Chaudhary, Dr. Krishna Gopal, Dr. Abbas A. Mehdi, Prof.
R.K. Sharma, Prof. D.K. Gupta, Dr. K.C. Gupta, Prof. N.S. Verma, Dr. A.K. Shah,
Prof. Pankaj Sharma, Dr. C.M. Nautiyal, Dr. Ramesh Chandra, Dr. Suryakant
Chaturvedi, Dr. Shivesh Pratap Singh, Dr. Brajesh Pandey, Prof. Sundar Lal, Prof.
M.A. Pathan, Prof. M.S. Sodha, Prof. N.C. Mehrotra, Dr. D. Sharma, Prof. J.N.
Goswami, Prof. P.G. Romeo, Prof. Rajiv Kumar Srivastava, Prof. I. Pandey, Dr.
Pradeep Srivastava, Sri Samarendra Kumar, Dr. Ashok K. Srivastava, Dr. Niraj
Kumar, Dr. Pankaj Srivastava, Dr. O.P. Gupta, Mr. Manvendra Tripathi, Dr. S.P.
Tiwari, Dr. Abhay Pandey, Prof. D.S. Bhakuni, Prof. P.C. Srivastava, Prof. S.S.
Agrawal, Prof. Subramanium C. Gopal, Dr. Awadhesh Mishra, Prof. K.K. Pandey,
Prof. B.N. Singh, Dr. Girish Chandra, Dr. Anand Akhila, Dr. Alok Tandon, Dr. Amita
Kannaujiya, Dr. Ashwini Kumar Sharma, Dr. Mohd. Masood, Dr. K.P. Singh, Dr.
Ravindra Dhar, Dr. Sharda Sundaram Sanjay, Dr. Pramod Kumar, Dr. Sonali
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Chaturvedi, Dr. Rajeev Srivastava, Dr. Arvind K. Lal, Dr. A.F. Rizvi, Sri Brijesh Dixit,
Dr. Chitranjan Kumar, Ms. Archana Pant and Sri Sanjay Srivastava.
(F) National Seminar on ‘Challenges of the Universities in the Knowledge
Society’ on July 4, 2011 at Regional Science City, Lucknow, in collaboration
with IIIT, Allahabad
The Seminar was organized to deliberate and sensitize the Universities of their
additional responsibilities towards the society. In today’s environment the Universities
have to undertake a self assessment to determine if they are aware of the needs of
the society and if they are at all acting as linkers between the knowledge creators
and end users of knowledge. The following main aspects were discussed in detail  Building knowledge societies
 Knowledge creation; and
 Knowledge transfer to the Society through academic and research
collaborations.
The speakers included Prof. Nitya Anand, Formerly at CDRI, Lucknow, Dr. M.D.
Tiwari, Director, IIIT, Allahabad, Prof. (Mrs.) Krishna Misra, GS, NASI, Prof. Satish K.
Tripathi, President, State University of Newyork at Buffalo, Prof. Manoj K. Mishra,
VC, Lucknow University, Prof. Bharat Bhasker, IIM, Lucknow, Prof. Kripa Shanker,
VC, GBTU, Lucknow, Prof. C.L. Khetrapal, Director, CBMR, SGPGI, Lucknow and
Prof. G.N. Pandey, IIIT, Allahabad. The seminar was attended by a large gathering of
university students and teachers.
The discussion held during this seminar was fruitful in formulating useful and
meaningful recommendations.
(G) Seminar on ‘Vigyan Sanchar Me Hindi Ke Bhumika’ & Celebration of ‘Hindi
Diwas/Pakhwada’
The Academy celebrated ‘Hindi Pakhwada’ by organizing several contests and
activities to enthuse the employees as well as students/teachers to use Hindi as
much as possible in their official communications and dialect. A Seminar on ‘Vigyan
Sanchar Me Hindi Ke Bhumika’ was held on September 27, 2011 in the premises of
the Academy, in which several lectures were delivered by the eminent scientists and
administrators as Prof. A.K. Bakshi, VC, R.T. Open University, Allahabad, Prof. Sheo
Gopal Misra, Prof. U.C. Srivastava, Prof. Krishna Misra, Prof. S.P. Vij, Prof. S.L.
Srivastava, Shri Rajeev Verma and others.
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(H) Workshops on ‘Scientific Paper Writing’ held at BHU, Varanasi and NASI,
Allahabad
(i) Workshop held at Banaras Hindu University, Varanasi from June 10-11, 2011
Theme and Participation - A workshop on “Writing Research Papers” was
organized by the National Academy of Sciences, India (Varanasi Chapter) from June
10-11, 2011 at Banaras Hindu University, Varanasi. A major goal of the workshop
was to train young research scholars and faculty members for developing and
improving technical skills for effective writing of scientific research papers. The theme
of the workshop dealt with a highly sought after need of the young researchers.
There was an overwhelming response and we received over 100 applications each
from outstation and local participants. Initially, the workshop was planned for 60
students but in the final count, we increased the number to 85 to accommodate as
many as logistically possible. Young researchers with at least 2 years of research
experience were considered for selection. Care was taken that participants were
equitably distributed in different streams of Basic, Agricultural, Biological and Medical
Sciences. Outside participants were from different institutions of UP, MP, AP,WB,
Rajasthan and Delhi. It was decided to see, as far as possible, that not more than
one student under a supervisor was selected as participant to ensure wide based
transmission of the message/ theme of the conference.
Technical Sessions - During the inaugural function on 10th June, Prof.Suresh
Chandra, Coordinator of the Workshop, welcomed the guests and thanked NASI for
taking a lead in organizing such a workshop and for sponsoring the first workshop at
BHU. Prof J Ram, Head of Physics Dept, and Prof RC Yadav, Dean of Faculty of
Science, welcomed the guests. Then Prof MK Thakur, Organizing Secretary,
provided the details of the workshop and emphasized its importance. Prof BN
Dhawan, Guest of Honor, highlighted the need of organizing such a workshop. Prof
VP Sharma, Chief Guest, delivered the keynote address and mentioned the
objectives of NASI including its leading role in promotion of science education and
research in the country. Prof BD Singh, Rector, BHU, gave the presidential remarks
and appreciated the organization of the workshop by NASI. At the end, Dr RK Singh,
Organizing Secretary, presented vote of thanks.
In the first scientific session on “General Lectures” chaired by Prof PK Seth, Prof
Suresh Chandra presented an overview on writing research papers and suggested
basic practical hints for beginners. Prof BD Singh discussed in detail the issue of
plagiarism in scientific papers and highlighted the necessity to avoid this while
preparing the manuscripts for publication. Prof BN Dhawan emphatically stated that
the article should be presented in a methodological way such that it should clearly
represent the concept and conclusion, and advance knowledge in the field. While
doing this, he highlighted the necessity to keep in mind the ethical issues related to
scientific communications. Prof JS Singh explained elegantly how the mismatch
between objectives and methodology leads to misinterpretation of results and writing
of misleading research papers. Prof. Krishna Misra shared her experiences of writing
and reviewing research papers. The post-lunch session was devoted to subject
specific interactions between participants and expert members. For biological
sciences, experts included Prof. Shelley Bhattacharya, Prof. GK Srivastava and
Prof. MK Thakur; for physical sciences – Prof. SL Srivastava, Prof. DS Pandey and
Dr. RK Singh; and for multidisciplinary sciences- Prof. VP Sharma, Prof. Krishna
Misra and Prof. PC Mishra. Participants raised several queries and mentioned about
their difficulties in writing research papers. Expert members discussed the related
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issues at length and answered the queries satisfactorily. At the end, a panel
discussion was held involving Dr. BN Dhawan and Dr. PK Seth as chairpersons and
all fellows and members of NASI local chapter. Based on discussion, several
recommendations were made.
The second day session started with general lectures chaired by Prof. PC Mishra and
Prof. SL Srivastava. Initially, Prof. VP Sharma discussed the structure of a scientific
research paper wherein he elaborated each section with examples. Prof. SC
Lakhotia suggested how to choose a suitable journal for publication of research
papers. He emphasized that the preferred journal should be a peer-reviewed journal
having a wide circulation so that majority of scientists working in the field may come
to know the research findings. Prof. Shelley Bhattacharya explained the basic
elements of research leading to good publications. Prof. Suresh Chandra provided
various suggestions for writing technical English for scientific research papers. He
recollected his experiences of many years. In another lecture, Prof. Suresh Chandra
provided various tips for dealing with “Referees Comments”. Prof. SB Deshpande
elegantly elucidated with examples how results can be effectively presented in
research papers. Dr. Amreesh Chandra stressed the importance of literature survey
using various means. The post-lunch session was dedicated to subject specific
interactions. For biological sciences, the experts were Prof. BN Singh, Prof. AK
Tripathi and Prof. Kavita Shah; and for mathematical sciences- Prof. RS Pathak and
Prof. AK Srivastava. At the end, participants frankly provided their feedback which
was included in the recommendation. During the valedictory function, six participants
who participated actively throughout the workshop were presented prizes and all
participants were provided certificates.
Concluding Remarks/ Recommendations –
(A) From the participants’ feedback, queries and discussions, following important
points emerged(1) Participants were unanimous in appreciating the conduct of the Workshop
and said they were immensely benefitted. They felt the need of such
training in their career and appreciated NASI for being alive to their needs.
(2) Participants wanted the duration of Workshop to be longer. Suggestions
ranged from 3-7 days.
(3) Time permitting; they wanted ‘hand-on’ practice as well as one-to-one
discussion with experts.
(4) Some felt that the scope of the future Workshop may be extended to other
areas of their research activities such as Oral and Poster presentations,
thesis writing, project report preparation and presentation, etc.
(5) All felt that these activities be repeated at B.H.U. as well as at different
centres in the country.
(B) From the Panel Discussion, evaluation of Feedback, discussion amongst expert
members present at the Workshop, the following recommendations emerged Workshop based on the present theme of “Writing of Scientific Research Papers”
may be organized by NASI local chapters at regular intervals at different centres.
Future thematic 2-day Workshops on other topics such as “Effective Oral and Poster
Presentation” and/or “Dealing with the problems of Thesis Writing” may also be
initiated by NASI and prominent institutions like B.H.U. etc. may be requested to give
the lead.
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Group photograph of the participants; and the resource persons during the workshop at BHU, Varanasi

The participants; and the resource persons during the workshop at BHU, Varanasi

NASI-council may consider recommending to the Universities/ UGC/ AICTE etc to
include Research Paper/ Thesis/ Technical Writing as a part of their pre-Ph.D. course
requirement.
For the organizers and Varanasi Local Chapter of NASI, the organization of this
event was a satisfying experience.
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(ii) Workshop held at NASI, Allahabad from October 22-24, 2011
The second workshop on ‘Scientific Paper Writing’ was organized from October 22 24, 2011 at NASI, Allahabad. Prof V.P. Sharma, ICMR Chair Professor, CRDT, IIT
Delhi; Past President, NASI, and also the Chairman of these workshops, inaugurated
the Workshop on October 22, 2011 in the jam-packed auditorium of the Academy. He
expressed that the Academy tries to reach the masses for addressing the social
problems, especially those which could be solved with the scientific inputs and
interference; it also publishes the reputed journals to encourage the scientists and
researchers by giving them opportunities to express their ideas/views, and publish
their research work. But it has been felt that several researchers could not express
correctly/appropriately the findings of their research while submitting their articles for
publication. Therefore, it was decided by the Council of the Academy that the
National Academy of Sciences, India will organize a series of workshops to inspire
and facilitate the young researchers/ scientists to understand the art of Scientific
Paper Writing, so that they could properly present their research findings.
Prof. Suresh Chandra, NASI-Senior Scientist & a renowned physicist, while recalling
the memories of the first workshop held with grand success at BHU, Varanasi under
his Coordinatorship in the month of June, 2011 expressed that there is a dire need of
organizing such practical workshops which could help the young researchers in
properly presenting their research findings.
Before these distinguished guests, Prof. Krishna Misra, General Secretary (HQ),
NASI; Co-coordinator, Indo-Russian Centre for Biotechnology, IIIT, Allahabad
welcomed the guests and the participants (200), who have come from all the corners
of the nation. She also informed that the third such workshop has been planned at
Lucknow, for which Prof. Wuethrich, Nobel Laureate has already given his kind
consent to be the Chief Guest.
Prof U.C. Srivastava, Senior Professor in the Department of Zoology, University of
Allahabad; Past President of Indian Science Congress Association (Animal Science
Division) & Convener of the workshop gave a brief introduction about the programme
to be held in these three days. In the end of the inaugural session, the vote-of-thanks
was proposed by Prof. Satya Deo, Senior Professor of HRI, Allahabad and member
of Advisory & Organizing Committee of this workshop. The others present on this
occasion were Prof. S.A.H. Abidi, Former Member, ASRB, ICAR, New Delhi, Prof.
Anita Gopesh, Prof. Vinod Prakash, Dr. Niraj Kumar, Sri A.K. Srivastava, Sri B.P.
Singh, Dr. Santosh Shukla, Dr. Pavitra Tandon, Sri R.P. Tripathi, Fellows, Members
& Staff of the Academy.
In the Technical Session of the Workshop, Prof. V.P. Sharma delivered an
illustrative and informative lecture on Understanding the process of the research
paper publication; followed by very interesting interactive session which was presided
over by Prof. Satya Deo.
The 2nd lecture of the Workshop was delivered by Prof. U.C. Srivastava on Concept
& hypothesis development for writing a research paper, which was also followed by
the interactive session presided over by Prof. Krishna Misra.
After the lunch, two more lectures, followed by long interactive sessions were
delivered by Prof. Suresh Chandra on Language intricacies in writing a research
paper; and by Prof. K. Satyanarayana, Addl. Director-General, ICMR, New Delhi on
Scientometrics & Bibliometrics.
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On the second day the lectures were delivered on ‘Role of Computer in Scientific
Paper Writing’, ‘Interpretation of Data’, ‘Statistical Analysis’ and ‘Ethical
Consideration in Scientific Paper Writing’ by Prof. (Mrs.) Krishna Misra, Prof. J.S.
Singh, Prof. Anoop Chaturvedi, Dept. of Statistics, UoA and Prof. B.N. Dhawan,
Former Director, CDRI, Lucknow, respectively; each lecture was followed by long
hours of interactive sessions and discussions.
The last day was mainly left for Group Interactions and Technical Discussions;
and in the end before the Valedictory Function Dr. R.C. Tripathi, IIIT, Allahabad
delivered the Concluding Lecture on ‘Application of Computer and IT in Scientific
Paper Writing’. In the Valedictory Function the researchers again interacted with
other eminent scientists, as Prof. P.K. Seth, CEO, Biotech Park, Lucknow, Prof.
Satya Deo, Prof. S.A.H. Abidi, Former Chairman, ASRB, ICAR, Prof. G.K.
Srivastava, Former Head, DoB, UoA, Prof. U.C. Srivastava, Prof. V.P. Sharma and
Prof. (Mrs.) Krishna Misra. The certificates of participation were also given to the
researchers. The technical sessions of the workshop were very much appreciated by
the researchers (225), who participated in the workshop; and they found it fruitful in
shaping their research initiatives and future programmes.
After the completion of both the workshops, it was the general verdict that ‘Such
workshops be held regularly to show the right path to the young researchers
so that they could make their work designed in accordance with their proposed
theme and re-produce it effectively in black & white’.

A view of the speakers and participants during the workshop, at NASI, Allahabad

(iii) Workshop on Scientific Paper Writing from January 06-08, 2012 at Lucknow
Prof. C.L. Khetrapal, Director, CBMR & Convener, Workshop, welcomed the
researchers and young scientists in the jam packed auditorium of SGPGI, Lucknow
in the afternoon of January 6, 2012. Prof. V.P. Sharma, Chairman, Committee for
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the Workshop gave a brief account of the past workshops held in BHU, Varanasi &
NASI, Allahabad. Prof. B.N. Dhawan, INSA Chapter representative and Chief Editor
of Proceedings of NASI, expressed his deep concern about the deteriorating status
of quality research in India; and appreciated the efforts made by the Academy in
inspiring and imparting training to the young researchers to improve their expression
and overall quality of their research. Prof. Kurt Wuthrich, Nobel Laureate and the
Chief Guest of the Inaugural Function gave and exciting speech to boost the zeal of
young researchers. In the end Prof. Alok Dhawan, Secretary, NASI-Lucknow
Chapter felicitated the guests; and Prof. Krishna Misra, General Secretary, NASI
proposed a vote-of-thanks.
Thereafter, the workshop was held as per following schedule; and the participants
asked several queries after each and every lecture/demonstration.
07.01.2012

: Technical Session

9.30-10.30 am
10.30–11.30 am
12.00 noon–1.00 pm
02.00-3.00 pm
03.00–4.00 pm
04.00-5.00 pm

:
:
:
:
:
:

Lecture by Prof. V.P. Sharma, Past President, NASI
lecture by Dr. K.C. Gupta, Director, IITR, Lucknow
Lecture by Prof. V. P. Sharma, NASI-ICMR Chair Professor
Visit to the galleries of Regional Science City, Lucknow
Lecture by Dr. N. Chattopadhyay, CDRI, Lucknow
Lecture by Prof. M.K. Mishra, V.C., Lucknow University

08.01.2012
9.30-10.30

:

10.30-11.30
12.00-1.00 pm
1.00-2.00 pm
2.45-4.30 pm

:
:
:
:

Practice Session on Paper Writing Module
(conducted by Dr. Niraj Kumar, Dr. Santosh Shukla, NASI & Sri
Samarendra Kumar, Science City)
Lecture by Prof. Krishna Misra, NASI-Senior Scientist
Lecture by Dr. P.P. Srivastava, NBFGR, Lucknow
Lecture by Prof. B.N. Dhawan, Former Director, CDRI, Lucknow
Interactive Session & Valedictory Function addressed by
(Prof. V.P. Sharma, Prof. P.K. Seth, Prof. Krishna Misra,
Prof. S.L. Srivastava, Prof. S.A.H. Abidi, Prof. B.N. Dhawan &
Dr. Samarendra Kumar)

(iv) National Conference on Orchids in India : Diversity, Characteriation &
Resource Development for Community Livelihood from December 21-23, 2011
The NATIONAL CONFERENCE ON ORCHIDS IN INDIA : DIVERSITY,
CHARACTERIZATION & RESOURCE DEVELOPMENT FOR COMMUNITY
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LIVELIHOOD was organized during December 21-23, 2011 at NASI, Allahabad. Prof.
S.K. Sopory, Vice-Chancellor, JNU, New Delhi inaugurated the conference. Prof. Asis
Datta, Former President, NASI and Dr. Paramjit Singh, Director, BSI, Kolkata were the
Guests of Honour. Prof. (Mrs.) Manju Sharma, Formerly Secretary, DBT, New Delhi and
President of the Orchid Society of India presided over the function. Prof S P Vij
welcomed the distinguished guests; and expressed that the conference is aimed to
address the issues related to Diversity analysis, Conservation, Improvement,
Propagation and Cultivation of orchids in India. A large number of orchid scientists,
growers, entrepreneurs, enthusiasts, and policy planners deliberated on the conference
theme.
Before the formal inauguration of the conference, An Orchid Show based on live plants,
photographs and paintings was also organized; and inaugurated by Prof D.P. Ray, ViceChancellor, Orissa University of Agriculture & Technology, Orissa. The orchid show
was open to public from 22ND December, 2011 to December 23, 2011. The Poster
Session, an important component of the conference, was inaugurated by Prof. V.P.
Sharma, NASI-ICMR Chair Professor, New Delhi. An on the Spot Orchid Painting
Competition was also organized for the school children.
It was proved as the wonderful show of orchid flowers and plants, for both the
participants and visitors. The stimulating lectures benefitted the scientists, students,
commercial growers and hobbyists. The programme was conducted by Dr Promila
Pathak, Organising Secretary with the help of local organizers- Dr Niraj Kumar, Sri A K
Srivastava, Dr Santosh Shukla & Dr Pavitra Tandon.
Others present on this occasion were Prof A K Bhatnagar, Delhi University, Prof G K
Srivastava, Univ. of Allahabad, Dr Ansari, BSI, Dr Joshi, CIFRI, Prof Nupur Bhoumik,
Univ. of Allahabad, Sri B P Singh, Sri R P Tripathi & other Members of the NASI-staff,
Teachers and students from about 20 Universities/Institutes.

A View of the dais
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(II) Activities related to Scientific Research
(A) A Brief report on the work done by Prof. J.P. Mittal as M.N. Saha
Distinguished Professor during the period April 1, 2011 to March 31, 2012.
Research was carried on the theme of "Chemical routes of Solar Energy Conversion
& Photocatalysis using nanoparticles of TiO2 & Fe2O3 etc.
Photochemical hydrogen generation using nitrogen TiO2-Pd nanoparticles is very
relevant and important type in the context of understanding the factors such as anion
doping, effect of self doping by Ti3+ ions and in the synthesis of nanoparticles towards
TiO2 semiconductor Photocatalysis. During the period under review Crystalline
nanoparticles of anatase phase nitrogen doped TiO2 (N- TiO2), boron and nitrogen
co-doped TiO2 (B-N-TiO+2+) (TiO2) were synthesized by a facile xerogel method
followed by reduction in a glycol medium to forcible create Ti3+ ions (self-doping) in
them. The XRD patterns of all these samples could be indexed as anatase phase
without any impurities even after doping and co-doping. The TEM and HRTEM
studies on these samples show them to be highly crystalline with size ~ 10 nm.
Diffused reflectance spectra revealed a change in the band gap due to doping/codoping and forced reduction. It was found that the band gap of reduced- TiO2
samples is 3.08 eV (lower than the band gap 3.2 eV of pristine TiO2), which on N
doping shifts to still lower value (2.0 eV) indicating the incorporation of N in TiO2.
The presence of bonded nitrogen in the N-doped samples was evidenced from their
Nis X-ray photoelectron spectra. Photocatalytic activity for hydrogen generation using
water-methanol mixture (4:1 by volume), where methanol acts as a sacrificial
electron donor, using sunlight-type radiation showed enhanced activity for the
reduced and doped samples compared to pristine TiO2. .The enhanced photocatalytic
activity of the Reduced-N-doped TiO2 for hydrogen generation is attributed to the
enhanced light absorption resulting from the narrowing of the band gap caused by
the contribution of anion levels near the conduction band and 2p levels of N near the
valence band of TiO2. A significant enhancement of photocatalytic activity was
observed when Pd metal was present as a co-catalyst due to the efficient separation
of photogene rated charge carriers in these nanoparticles. No nitrogen evolution was
observed under the present experimental conditions, which suggests that both these
samples are stable under irradiation conditions.
Papers published:
1. "Photocatalytic hydrogen generation using nitrogen doped TiO2-Pd nanoparticles:
Effect of Ti3+ incorporation by a forced reduction
Farheen N. Sayed, O.D. Jayakumar, R. Saikala, R.M. Kadam, Shyamala R.
Bharadwaj, Lorez Kienle, Ultrich Schurmann, Soren Kaps, Rainer Adelung, J.P.
Mittal and AK Tyagi.
Accepted for publication in "Journal of Physical Chemistry (C) 2012.
2. Novel Synthesis of nitrogen doped TiO2-Pd nanoparticles: Effect of Ti 3+
incorporated on Photocatalytic hydrogen generation.
Farheen N. Sayed, O.D. Jayakumar, R. Saikala, R.M. Kadam, Shyamala R.
Bharadwaj, Lorez Kienle, Ultrich Schurrnarm, Soren Kaps, Rainer Adelung, J.P.
Mittal and AK Tyagi.
Accepted at the "Solar Catalysis. At Daejon, Korea, May 2012.
3. Innovative Radiation Technologies towards Remediation of Environmental and
Biomedical challenges - a Green approach towards sustainable development
Jai. P. Mittal.
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Accepted for the "International Conference Process Engineering and Advanced
Materials" Kaulampur, Malaysia 12-14, June 2012.
During the period under report (April 2011 to March 2012), invited Scientific
lectures were delivered at the following institutions.
1. May 26-29, 2011 - Plenary Lecture "Breaking Bonds to Order" at the IntI. Conf. On
Green Technologies, at sofia, Bulgaria.
2. June 25, 2011 - Plenary Lecture "Forays in Radiation Research" and Chief of
Panel on 5th "European Young Investigator Conference" June 22-26, 2011 at
Frankfurt (Oder) Germany and Slubice (Poland)
3. June 27-July 4, 2011 - Visited "BIOQUANT" at the Univ. of Heidelberg, Germany
and gave a talk on "Antioxidants - Hype or Reality".
4. August 19, 2011 - Plenary lecture on "Excitement in Radiation Research" at
National Institute of Science Education & Research (NISER) Bhubaneshwar.
5. October 11-13,2011 - Special Evening Lecture at the International Conference on
"Visats in Chemistry" held at Indira Gandhi Centre for Atomic Research (IGCAR),
Kalpakkam.
6. October 20-21, 2011 - Chaired a Session at the "Emerging Trends in Applications
of Lasers & Accelerators in nano materials (ETALON 2011) at BARC.
7. November 11-13, 2011 - Invited Lecture entitled "Radiation and Wound Healing" at
the Humboldt Kolleg on "Science Globalization and Human Development" at Goa.
8. December 1-3, 2011 - Invited lecture at the International conf. on "Innovation in
Chemistry for Sustainable Development" held at Punjab Univ.
9. December 3-7, 2011 - Participated in the "Inauguration of the IntI. Year of
Chemistry sponsored by NASI at the Annual Convention Chemistry" at the Univ. of
Allahabad and delivered Madam Curie Memorial Lecture on "Excitement in Radiation
Research".
10. January 4-7,2012 - Chaired a Technical Session at the Trombay Symposium on
Radiation & Photochemistry held at Trombay.
11. February 11-13, 2012 - Plenary Lecture "Radiation Technologies at the IntI. conf.
on "Green Technologies for Environmental Rehabilitation" at Gurukul Kangri Univ. of
Haridwar, and chaired one session of Panel discussion.
12. March 29-30, 2012 - Chaired a Panel discussion on German Collaboration of the
Physical Sciences" Networking Conference of Research Alumini at Oberoi Hotel,
Gurgaon, Delhi.
Participation in various academic meetings:
1. April 14, 2011
2. April 29, 2011

-

3. July 29 - Aug.3, 2011
4. October 14-15, 2011

-

5. November 3, 2011
6. November 24-26, 2011

-

NASI Editorial Board Meeting at Allahabad
Conducted Viva Voce Exam. of PhD students
at Indian Institute of Science, Bangalore.
NASI Fellowship Scrutiny Meeting
Presided over the Management Advisory
committee (MAC) of DST sponsored Project on
"Isotope Hydrology" at the Central Water Research
& Development Laboratory at Kozikode, Kerala.
NASI - Editorial Board Meeting at Allahabad.
NASI - Annual Meeting at Trivandrum & part of the
Panel discussion.
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(B) (i) A brief report on the research contributions of NASI Platinum Jubilee
Chair Distinguished Professor - Professor S. K. Joshi, NPL, New Delhi
Electron Transport in Nanosystems:
A better understanding of transport of electrons in nanomaterials, where material
dimensions become smaller than the mean free path of the electron, is essential.
Because of incredible advances in miniaturization of transistors in a computer chip
we need to know how current flows in them. During the period I worked mainly on the
electronic transport in nanosystems like quantum dots and single wall carbon
nanotubes (SWNTs). My major focus was on SWNTs, because armchair SWNTs are
metallic with high conductivity, and have potential to be used as connectors in nano
devices.
In SWNTs the cross-sectional dimensions are smaller than the normal mean free
path in conductors. In addition one has to take into account the details of the
electronic band structure into account. The system that we chose was a SWNT of
carbon in which one creates two kinks/barriers. Effectively this provides us a
quantum dot connected to SWNTs on both the sides. In our model of the system, a
quantum dot electrons with electron-electron interaction, the tunnelling of electrons
between the dot and SWNTs and the electronic structure of SWNTs are all taken into
account.
In our calculation, the energy dispersion is obtained using the nearest neighbour tight
binding model. The electronic conductance is calculated by Landauer type formula.
This way the conductance is expressed in terms of the local properties at the
interfaces between the dot and SWNTs.
We have calculated the electronic conductance for (5,5) and (10,10) arm chair single
wall carbon nanotubes. The values of parameters used in this calculation are lattice
constant of SWNT, the density of states of SWNT, the coupling parameter between
SWNT and dot, energy levels of dot and the chemical potential. We found the
magnitude of conductance is sensitive to the location of the van Hove singularities in
the density of states of SWNTs. The dip in the conductance at the singularity is
indicative of reduced tunnelling.
These calculations are pointing towards the use of SWNTs as connectors in nano
devices.
(ii) A brief report on the research contributions of NASI Platinum Jubilee Chair
Distinguished Professor - Prof. G. Padmanaban, IISc, Bangalore
Malaria Parasite Biology and Elucidation of Drug targets
Objectives
1. Study of the heme-biosynthetic pathway of the malaria parasite as a drug
target.
2. Curcumin-artemisinin combination therapy in experimental malaria and its
mechanism of action
3. Clininical trial with curcumin-artesuante combination.
Heme-Biosynthetic Pathway
Earlier studies in the laboratory have led to the complete elucidation of the de novo
heme-biosynthetic pathway in P.falciparum. All the 7 genes of the pathway have
been cloned, expressed and the site of localization of the enzymes of the pathway in
the parasite as well their unique properties have been unraveled. The enzymes of the
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pathway have unusual localization in the parasite, involving three different
compartments, namely mitochondrion, apicoplast and mitochondrion with heme
eventually forming in the mitochondrion. Some of the unique properties of these
enzymes that qualify them to be drug targets are: Delta-Aminolevulinate Synthase
(ALAS) is strikingly inhibited by ethanol amine; ALAD (ALA dehydratase) is also
imported from the host red cell and interference with the import process leads to
death of the parasite; Porphobilinogen deaminase (PBGD) is a bi-functional enzyme
also having Uroporhyrinogen III Synthase (UROS) activity. Protoporphyrin IX
Oxidase (PPO) is anaerobic and inhibitors of the parasite electron transport chain
block the enzyme activity and heme synthesis. Ferrochelatase (FC) gene gives rise
to multiple transcripts and only one of these is the functional enzyme. The apicoplst
localized enzymes (ALAD, PBGD and UROD) are catalytically very inefficient
compared to the host red cell counterparts. All these studies have been published in
half-a-dozen papers.
In the present study, to understand the essentiality of the heme-biosynthetic pathway
in the malarial parasite, attempts have been made to obtain specific parasite gene
knock outs in the pathway in P.berghei using the mouse model. The strategy
involved is to use double cross-over strategy between the plasmid containing the
human dihydrofolate reductase gene flanked by 5’-upstream and 3’-down stream
sequences of the genes concerned using pyrimethamine selection . Using this
approach, knock-outs for three genes, namely, ALAS, PBGD and FC have been
obtained. Conclusions are based on RT-PCR analysis, Southern analysis of DNA
and protein-expression data by Western blot analysis. The aim is to study the role of
these genes in the asexual and sexual stages in P.berghei-infected mice. Preliminary
studies reveal that there is a delay in the build up of parasitemia in all the three gene
knock-out parasites. Further studies are needed to explore this phenomenon.
It is also of interest to study the role of the three genes in the sexual stages of the
parasite, to start with. For this purpose the developmental model of the parasite in
Anopheles stephensi has been standardized. An insectory available with a local
ICMR unit has been used to infect mosquitoes through P.berghei-infected mice and
the formation of ookinetes and oocysts in the mosquito gut as well as sporozoites in
the salivary glands has been successfully established. Studies are underway to
examine the behavior of the gene knock-out parasites in the mosquito.
Curcumin-artemisinin combination therapy in experimental malaria and its
mechanism of action.
Studies in this laboratory have established that curcumin-artemisinin combination
prevents parasite recrudescence in P.berghei-infected mice very effectively. The
mechanism involved has been explored in the present study. In the short-term, the
combination kills the parasite through augmented ROS generation. In the long-term,
the combination protects recrudescence through immune-modulation. In presence of
arteether, curcumin is able to activate the innate immunity through TLR-2, followed
by production of IL-10 and anti-parasite antibodies to inhibit parasite recrudescence
completely (Fig 1). The conclusions are based on quantification of mRNAs in spleen,
assay of IL-10, INF gamma, IL-12 and IgG sub-class antibodies in sera of P.bergheiinfected mice given different treatments at different time intervals. The role of TLR-2
and IL-10 were established through the use of knock-out animals.
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Fig 1. Mode of action of ART-curcumin combination in preventing parasite recrudescence in P.bergheiinfected mice.

Clinical trial with curcumin-artesuante combination
Based on the encouraging results obtained in the animal model, a clinical trial has
been organized with the participation of National Institute of Malaria Research (New
Delhi), ISPAT hospital (Rourkela), Institute of Life Sciences (Bhubaneswar), Indian
Institute of Science (Bangalore) and IPCA (industry , Mumbai). The objective is to
study the efficacy of artesunate-curcumin combination in simple malaria as well as
cerebral malaria. The pre-clinical toxicity studies in animal models and Phase I safety
studies in normal human volunteers have been successfully completed. Financial
support for this project from DBT is awaited. The efficacy trial will start after obtaining
DCGI clearance.
Publications
1. Vathsala PG, Chaitanya D, Nagaraj VA, Bhattacharya D, Das G, Rangarajan
PN, Padmanaban G (2012). Curcumin-Arteether combination therapy in
P.berghei-infected mice prevents recrudescence through immunomodulation.
PLoS ONE 7(1): e 29442 doi: 10.1371/journal.pone.0029442.
2. Padmanaban G, Nagaraj VA, Rangarajan PN (2012) Artemisin-based
combinationwith curcumin adds a new dimension to malaria therapy. Curr.Sci.
102, 704-711
3. Padmanaban G, Nagaraj VA, Rngarajan PN (2012) Unique features of the hemebiosynthetic pathway in the malaria parasite, in Porphyrin Biochemistry Book
(Ed. G C Ferreira, World Scientific) in press.
(C) A brief report on the research contributions of JC Bose Chair Distinguished
Professor - Sandip K Basu, CSIR-National Institute of Science Communication
& Information Resources, New Delhi
Objective:
Work was undertaken to make a detailed study of the ways and means by which
world-beating science was created in India in the past by stalwarts of Indian science
of yore who emerged in spite of considerable constraints on their resources, both
educational and financial. The primary objective of the study is to explore the
possible areas of weaknesses in the current Indian scientific establishment so that
the critical shortcomings of the system that also hinders the process of attracting and
nurturing newer talents into Indian science may be addressed in a rational way.
Work done till March 2012:
Examination of scores of original and secondary documents indicate that the first
tentative incursion of western science and technology on the Indian scene took the
form of establishment of institutions to map the Indian terrain in detail initially to
facilitate military adventures for expanding the horizons of the British Empire in the
sub-continent. Western science which the British ushered into India largely for their
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own material benefit, paradoxically, both nurtured and curtailed the growth of imperial
power.
Future plans:
How the Indians transformed the British colonial designs for science as an aid to
colonial expansion and consolidation of British hegemony in Asia into a social
practice and an ideology contributing to the Indian struggle for independence forms
the core of the next phase of the study. For an in-depth investigation of the
phenomenon of the emergence of a number of extraordinarily talented individuals on
the Indian science, it is planned to examine the lives of a number of Indian scientists
of the 19th and early part of the 20th century to establish how they succeeded not
only in their own science but also established discrete schools of scientific activities
in different disciplines widely distributed over this vast land. How their efforts also
resulted in a reorientation of the Indian society towards adoption of somewhat liberal
value systems more in tune with that of a modern nation by Western standards. It is
expected that detailed examinations of the lives, contributions and times of some of
the key participants in this transformation would provide valuable insights as to the
objective conditions that made the conjunction of so many extraordinary talents
possible. Such studies are intrinsically important and are also likely to suggest
possible courses of action to alleviate the sense of anguish with the lack of
comparable individuals educated in the supposedly better systems of the day,
especially after our independence.
The first manuscript of this genre, namely, a biography of Acharya Prafulla Chandra
Ray, tentatively titled as “Prafulla Chandra Ray: The Life and the Times of an Ascetic
Humanist” is nearing completion. Work on this book, is also a part of the activities
NASI has undertaken to celebrate the 150th birth anniversary year of Acharya
Prafulla Chandra Ray.
The incumbent is also examining the feasibility and utility of preparing an historical
analysis of one or more of the epoch-making discoveries in biology that happened
during the last two or three decades such as epigenetic regulation as apparent in the
phenomenon of RNA interference that seems to hold tremendous possibilities of
biomedical applications of great benefit to humankind.
(D) A brief report on the research contributions of ICMR Chair in Public Health
Research - Prof. V.P. Sharma, Centre for Rural Development and Technology,
Indian Institute of Technology, Hauz Khas, New Delhi
Dengue/Chikungunya Control
Bypass desert cooler developed and patented by Dr. V.P. Sharma was field
tested for three years at the Institute of Applied Sciences, Allahabad in
colonies in Allahabad and Lucknow by Dr. Manvendra Tripathi and colleagues.
The newly developed cooler was found mosquito proof and the cost was also
reasonable. Also the used coolers can be converted to bypass desert cooler.
Research Papers Published
1. Sharma, V.P. 2012. Continuing challenge of malaria in India. Current
Science.102(5):678-682.
2. Jacob John, T., Lalit Dandona, Vinod P Sharma, Manish Kakkar (2011) The
Continuing Challenge of Infectious Diseases in India. The Lancet
377(9761):252-269.
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3. Sharma V. P., Prabhat Jha, Neeraj Dhingra, Raju M Jotkar, Richard Peto.
2011. Malaria-attributed death rates in India — Authors' reply The
Lancet. 377 (9770):994 – 995.
4. Sharma, V.P. 2011. Forest Malaria, Malaria among Tribal Communities
and Malaria in Development Projects. Working paper presented during the
Regional Consultation on Malaria Control and Malaria Elimination in
Bhubaneswar, Orissa, India 11-14 October, 2011
Books Published/under publication
1. V.P. Sharma Translated by Manvendra Tripathi. 2012.“Malaria Anusandhan
Se Rog Samadhan”. Published by the ICMR. 2012
2. P.P. Singh and V.P. Sharma. 2012. Under publication by Springer India.
Assignments
1. Chairman, ICMR Vector Science Forum
2. Chief Editor, Journal of Parasitic Diseases published by Springer, Germany
June/December each year.
3. WHO Team Leader, Review of the National Malaria Control Program, Timor
Leste,28th November to 9th December 2011.
4. WHO, Technical support to review and revise the draft National Malaria
Strategy, 2011-2012. Kathmandu, Nepal 20 February to 10 March, 2012.
Honors/Awards
1. Gold Medal lifetime Achievement Award and Honorary Fellowship, Indian
Academy of Environmental Sciences, 17th February 2012.Moradabad, U.P.
2. Honorary Fellowship of the Indian Academy of Environmental Sciences,
Hardwar (FIAES). Awarded on the occasion of the National Seminar during
February 17-18, 2012, Moradabad.
3. Fellowship by the Zoological Society of India, (F.Z.S.I.) Bodh Gaya 07.04.
2012.
Advisor, CRDT IIT-Delhi projects.
1. Mapping of water bodies in the NCR Region of Delhi
2. Isolation, characterization and optimization of entomopathogenic fungi and
their toxins for the control of housefly and development of formulation.
3. Evidence based assessment of biophysical determinants of malaria in the
northeastern states of India and development of framework for adaptation
measures for malaria control under climate change scenarios.
Inauguration/Key note address Delivered
 Inaugurated the National Conference cum Workshop on “Search for Antimalarials Mechanism based approach. School of Computational and Integrative
Sciences and International Centre for Genetic Engineering and Biotechnology,
Jawahar Lal Nehru University, New Delhi, 27-29 April, 2012.
 Mosquito biodiversity and challenges in malaria elimination in the context of
Indian Scenario for sustainable Development and human welfare. Lecture
delivered at the University Department of Zoology, Vinoba Bhave University,
Hazaribagh, Jhaarkhand. 7-9 April 2012.
Talks delivered
 Talk delivered in Gwalior “Malaria Elimination in India” 5th February, 2012.
 Talk delivered in Moradabad “Environmental Pollution in India” 17 February
2012.
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Talk delivered in Patiala “ Forest malaria in India” 18 February 2012
Popularization of Science lecture, Shillong on Water 30 April 2012
Popularizaation of science lecture on malaria in Aizwal 2.05.2012
Lucknow Chapter of INSA lecture on Climate Change and vector borne
diseases, Biotech Park, Lucknow 5th May 2012
NASI popularization of science in Allahabad 6.5.12
Talk delivered on “Potable Water” in the context of water shortages and
prevalence of diseases. Kendriya Vidayalaya, adjacent to IIT Delhi. A talk was
organized at the IIT Delhi on the International Water day on the Management
of Water in our towns and rural areas.
Talk delivered on water at the Gorkha Pathshala Higher Secondary School,
Shillong. Science Awareness Programme on 30 April, 2012.
Popular lecture in Girls Higher secondary School, Musoorie on “Water and
Health” 25thMay 2012 organized by the NASI Dehradun Chapter in
collaboration with the Uttrakhand Science Education and Research Centre
(USERC), Dehradun.
Lectures delivered at the BHU, NASI Allahabad, Sanjay Gandhi Medical
College, Lucknow and on 8th June 2012 at the CIFE Mumbai on : 1. Writing a
scientific paper” and: 2 Poster Preparation for a scientific conference”; as the
Chairman of the workshops.

(E) Scientific/Research Contributions of NASI Senior Scientists
(I) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. Suresh Chandra, BHU, Varanasi
Work on developing novel solid state ionic materials for various electrochemical
device application was continued in 2011 as well. We have concentrated on
developing novel “Ionogels” and Ion conducting polymers with enhanced conductivity
using ionic liquids during the year 2011.
Studies on Ion-conducting polymer.
(1)
Ion–polymer and ion–ion association in polymer electrolyte films of PEO
complexed
with
salt
LiClO4,
ionic liquid
(1-butyl-3-methylimidazolium
hexafluorophosphate, BMIMPF6) and (LiClO4 +BMIMPF6) have been studied by laser
Raman spectroscopy. The cations (Li+ and/or BMIM+) of the dopant salt/IL are shown
to complex with the ether oxygen of the polymer backbone (i.e. C–O–C bond of
PEO). The polymer–cation complexation results in the appearance of an additional
peak at ~1131 cm−1 apart from the C–O–C stretching vibrations of PEO at ~1062 and
1141 cm−1. This peak due to polymer–cation complexation is relatively strong for
LiClO4 than BMIMPF6, indicating stronger interaction for the former. In the PEO :
LiClO4 and PEO : BMIMPF6 spectra, Raman peaks at 937 and 747 cm−1, respectively
related to Li+ · · · ClO4¯ and BMIM+ · · · PF6¯ ‘contact ion pairs’, have also been
observed as a result of ion–ion association. In the polymer electrolyte PEO : LiClO4+
BMIMPF6 which contained two different anions, viz. ClO4¯ and PF6¯ , an interesting
observation of the formation of ‘cross contact ion pairs’ viz. Li + · · · PF6¯ and BMIM+ ·
· · ClO4¯ is also reported [1].
(2)
PEO:IL (1-ethyl-3-methylimidazolium tosylate, EMIM-TY) polymer electrolyte
films are prepared by solvent free hot-pressing and characterized by Fourier
Transform Infrared Spectroscopy (FTIR), Differential Scanning Calorimetry (DSC), Xray Diffraction (XRD) and Complex Impedance Spectroscopy. The FTIR/DSC/XRD
studies confirm the complexation of the ionic liquid cation (EMIM+) with the ether
oxygen, i.e. C–O–C group of PEO polymer backbone. The crystallinity of PEO+IL
(EMIM-TY) electrolyte membranes has been found to decrease (plasticization effect)
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with ionic liquid EMIM-TY content in PEO up to a threshold weight ratio of ~20 wt.%
and then the crystallinity tends to increase. The room temperature ionic conductivity
is found to depend both on the ionic liquid, EMIM-TY content and degree of
crystallinity. The temperature dependence of the ionic conductivity of pure ionic liquid
EMIM-TY, and the same ionic liquid in PEO matrix is also studied and
discussed [2].
(3) Polymer electrolytes, (PEO:LiClO4) + x IL (1-Buty-3- methylimidazolium
hexafluorophosphate) with varying concentration of IL; x=0,5,10,15,20 wt % have
been prepared by solution cast technique and characterized by X-Ray diffraction,
differential scanning calorimetery, FTIR, conductivity and dielectric relaxation
measurements in the frequency range of 100 Hz–5 MHz. Temperature dependence
of relaxation frequency and conductivity were found to be typical of thermally
activated process both at T > Tm and T < Tm. Composition dependence of
conductivity, dielectric relaxation, and degree of crystallinity has also been studied.
On addition of IL, the degree of crystallinity after a decrease at 5 wt % IL increases
slightly at 10 wt % and then finally decreasing. Variation of conductivity and
relaxation frequency with composition could only be partly explained on the basis of
variation of degree of crystallinity. An additional feature of ion–ion interaction (contact
ion pair formation between IL or salt cations and their associated anions) has been
invoked which was supported by FTIR studies [3].
Studies on Ionogels (Ionic Liquid filled in silica nano-pores)
(1) Size of nano-pores of porous silica matrix is shown, by dielectric relaxation
studies, to govern the dynamics of an ionic liquid (1-butyl-3-methyl imidazolium
hexafluorophosphate, [BMIM][PF6]) confined into them. For smaller pores (~14.8
nm), the “pore wall surface interaction effects” dominate giving relaxation frequency
of confined ionic liquid (IL), (f r )confined to be less than (fr )unconfined or bulk. For larger
pores (~ 23.2 nm), (f r )confined > (fr )unconfined or bulk due to dominant “steric hindrance
effect caused by confinement”. The temperature dependence of relaxation
frequencies also has been found to show different signatures for the above two
cases. A suitable model is suggested in support of the above.
(2) Low density ionogels (density ~ 0.3 g/cm3) have been obtained by non-hydrolytic
one pot sol-gel method. Mesoporous silica ionogels with confined ionic liquid (IL) 1ethyl 3-methyl imidazolium tetra fluoro-borate [EMIM][BF4] have been prepared and
characterized. The precursor for obtaining SiO2 matrix was tetraethyl orthosilicate
(TEOS) and formic acid was used as a catalyst. These ionogels have been
characterized by density measurements, TEM, BET, DSC, TGA and FTIR. The
incorporation of ionic liquid [EMIM][BF4] enhances gellification rate which resulted in
ionogels having very low density (~ 0.3 gm/cm3). The low density has been explained
on the basis of creation of “blind embedded pores” in the matrix (apart from open
pores) due to very rapid gellification (~1 min). Morphological studies provide
experimental evidence for the presence of blind pores/voids inside the ionogel ingots.
We have also shown that the IL entrapped in nanopores (~7-8 nm pore size) of the
SiO2 matrix has different physical properties than that of bulk IL viz. (a) Phase
transition temperatures (Tg, Tc and Tm) of the IL change upon confinement (b)
Thermal stability reduces upon confinement (c) The pore wall interaction with IL
results in changes in the C-H vibration of the imidazolium ring and alkyl chain (the
former being more) which is also indicated in our DFT-calculation [4].
Publications :
1. “Ion–polymer and ion–ion interaction in PEO-based polymer electrolytes having
complexing salt LiClO4 and/or ionic liquid, [BMIM][PF6]” S. K. Chaurasia, R. K.
Singh, S. Chandra. J. Raman Spectrosc. 2011, 42, 2168–2172
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2. Structural and transport studies on polymeric membranes of PEO containing ionic
liquid, EMIM-TY: Evidence of complexation . K. Chaurasia, R. K. Singh, S.
Chandra. Solid State Ionics 2011, 183, 32–39
3. “Dielectric Relaxation and Conductivity Studies on (PEO:LiClO4) Polymer
Electrolyte with Added Ionic Liquid [BMIM][PF6]: Evidence of Ion-Ion Interaction”
S. K. Chaurasia, R. K. Singh, S. Chandra. Journal of Polymer Science: Part B:
Polymer Physics. 2011, 49, 291–300
4. “Low density ionogels obtained by rapid gellification of tetraethyl orthosilane
assisted by Ionic liquid” A. K. Gupta, M. P. Singh, R. K. Singh, S. Chandra.
(Accepted)
5. “Changes in Dielectric Relaxation Behavior of Ionic Liquid in Silica Nano-Pores”
M.P. Singh, R. K. Singh, S. Chandra. (Under Review)
6. Recent trends in High efficiency photo-electrochemical solar cell using dyesensitised Photo-electrodes and ionic liquid based redox electrolytes. S. Chandra
: Proc. Nat. Acad. Sci, India, Section A (2012)-In press.
Other National Academy Related work
1. Chief Editor, Proc. NASI, India (Section A)
2. Editorial Board Member, National Academy Science Letters.
3. Chairman, Varanasi Local Chapter of NASI.
4. Organised NASI Workshop in B.H.U. “On Writing Research Papers”
5. Science Popularisation activities.
(II) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Professor Partha (Sarathy) Ghose, SN Bose National Centre for Basic
Sciences, Kolkata.
Research undertaken
The long term collaboration. with Professor Dipankar Home, Bose Institute, and
Professor C. S. Unnikrishnan, TIFR in the area of the foundations of quantum
mechanics mentioned in the previous report (Jan 2010 - March 2011) has continued
to be fruitful, The proposal for an experiment to probe deeper into the nature of
measurement by exploiting "null result" or "negative result" measurements has been
developed further, and Professor Helmut Rauch, Atominstitut, Vienna University of
Technology, has reconfirmed his plan to test the idea using single neutron beams.
The new area of research in experimental cognitive science in collaboration with
WINGARD Research mentioned in the previous report has progressed to a stage
where a paper has been submitted to Current Science.
The research in the area of philosophy of science also continues, and two lectures
were delivered at the Department of Philosophy, University of Hyderabad. Also,
Professor Ghose has been requested to convene an International Seminar entitled
"The Nature of Reality: The Perennial Debate" by the Indian Institute for Advanced
Study, Shimla from 1-3 March, 2012.
Publications :
1. "What is Reality? An Introduction to Tagore's and Einstein's Views on Reality and
Causality", Jour. Of Ind. Counc, of Phil. Res., Special Issue on Rabindranath Tagore,
vol XXVIII, No.1, Jan-March 2011, Guest Ed. Goutam Biswas.
2. "Does Measurement Necessarily Destroy Coherence?" (Partha Ghose),
1103 .6116v2 . [quant-ph] 23 September 2011, to be published in Advanced Science
Letters.
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3. "A Universal Pattern, of Non-linear Response Detected in Complex Natural
Systems"
(Sajal Bandopadhyay and Partha Ghose), submitted to Current Science. .
4. "Rabindranath Tagore: Dance, Music, Spirituality and Science", to be published-in
the Proceedings of the National Seminar on "Rabindranath Tagore and
Contemporary Indian Social Sciences" held on 15~ 17 September 2011 at the ICSSR
-NERC complex, Shillong. Edited by Mrinal Miri and Goutam Biswas (Oxford
University Press).
5. "Nature, Science and Rabindra Sangeet", to be published in the Proceedings of
the National Seminar on "Rabindranath Tagore: A Many Splendoured Personality"
held on 21-22 December, 201.1 at the Netaji Institute of Asian Studies.
Talks delivered
1. "Rabindranath Tagore: Dance, Music, Spirituality and Science" at the National
Seminar on "Rabindranath Tagore and Contemporary Indian Social Sciences" held
on. 15-17 September 2011 at the ICSSR-NERC complex, Shillong.
2. "Does Measurement Necessarily Destroy Coherence?" at IUCAA, Pune on 4th
May, 2011.
3. ''My Tagore: Why Tagore?" at a National Seminar organized by the Gujarati
Sahitya Parishad, Gujarat Vishvakosh Trust and Rabindra Bhavan at Vishvakosh
Bhavan, Ahmedabad on 15th October, 2011.
4. "Does Measurement Necessarily Destroy Coherence?" at the Physics Department,
IISc, Bangalore on 8th September, 2011.
5. "Does Measurement Necessarily Destroy Coherence?" at Chennai Mathematical
Institute on 9th November, 2011.
6. "Current Status of Measurement Theory" at the Physics Department, University of
Hyderabad on 14th November, 2011.
7. "We Can Know More Than We Can Tell", two lectures at the Department of
Philosophy, University of Hyderabad on 16th and 17th November, 2011.
8. "Nature, Science and Rabindra Sangeet" at the National Seminar on
"Rabindranath Tagore: A Many Splendoured Personality" held on 21-22 December,
2011 at the Netaji Institute of Asian. Studies, Kolkata.
(III) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. Amit Ghosh, National Institute of Cholera & Enteric Diseases,
Kolkata
Diarrhea continues to be a major problem worldwide and remains a one of the main
causes of childhood morbidity and mortality. It is estimated that 17 % of the 10.8
million deaths of children worldwide is due to the diarrheal diseases. Diarrhea is
caused by many pathogens such as bacteria, virus and parasites. In our continued
endeavor to analyze the drug resistance phenomenon in enteric pathogens prevalent
in Calcutta, we examined the prevalence of drug resistance in non-typhoid
Salmonella (NTS), which occupies an important position among diarrhea causing
agents in Kolkata and tried to analyze the mechanisms underlying their drug
resistance. (Last year we examined V fluvialis and ETEC) An examination of 62 NTS
strains isolated over a four year period (2007-2011) revealed the presence of 8
different serogroups among the isolates with the majority belonging to serogroups O7,
O9 and O13.
All the strains were found to be resistant to erythromycin (E, 30µg) but susceptible for
azithromycin (AZT, 15µg). Only one Virchow serotype was resistant to nitrofurantoin
group [Furazolidone (Fx, 100µg)]. Among the eight O13 strains, six (five Worthington
and one Vridi) were resistant to tetracycline, choramphenicol, streptomycin,
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erythromycin, cotrimoxazole, nalidixic acid, ciprofloxacin, and had reduced
susceptibility to norfloxacin and ofloxacin. These strains were also resistant to
ampicilin (1st generation), cefuroxime (2nd generation cephalosporin), ceftriaxone,
ceftazidime and cefotaxime (3rd generation cephalosporins) and also showed full
resistance to the combination of cefotaxime and clavulanic acid. However, they were
susceptible to ceftazidime clavulanic acid combination. In the case of O7 strains,
except for eight strains all were resistant to at least four different antibiotics (nalidixic
acid, tetracycline, co-trimoxazole and erythromycin). Two S. Enteridis among the ten
O9 serovars, were resistant to three different antimicrobials (nalidixic acid,
tetracycline and erythromycin).
In O13 serogroup, seven out of eight strains harboured qnrB1 gene encoding
resistance to nalidixic acid and had reduced susceptibility to ciprofloxacin, norfloxacin
and ofloxacin. In two strains (one S. arizonae and one belonging to O8, serogroup)
qnrB12 was detected. tetA gene was 'found to be responsible for tetracycline
resistance in all strains irrespective of the serotype. The gene catAJ was commonly
detected in chlorophenicol resistant strains. 83 % of the aminoglycoside resistant
strains were found to harbour strA. In the case of sulfamethoxazole resistance, sul1
gene was detected in O7 serovars (eight Virchow and one Infantis) and sul2 gene in
O13 serovars (four Worthington and one Vridi). Presence of blaTEM1b, blaTEM9 were
conferring resistance for ampicilin were identified in different Salmonella serotypes
(Virchow, Infantis, Vridi, Worthington and Idikan).
The presence of class I integron was detected in MDR Salmonella strains (eight
Virchow, one Infantis, five Worthington and one Vridi). In the case of O7 serogroup,
two serovars (one Infantis and one Virchow) possessed dfrAl and in the rest of MDR
S. Virchow dfrA5 cassette contributing resistance for trimethoprim were detected. In
the other MDR O13 strains class I integron harboring' aadAl gene encoding resistance
to streptomycin and spectinomycin could be detected.
This study clearly showed that multidrug resistance in non-typhoidal Salmonella is
common, specially among serogroups O13 (75%) and O7 (53%). Prevalence of MDRNTS stains increased from 2007 to 2009 (21.2%, n=33) and from 2010 to 2011
(34.5%, n=29). An increase in the number of Salmonella serogroup O7, strains
resistant to at least five antimicrobials (nalidixic acid, tetracycline, sulfamethoxazole,
trimethoprim and erythromycin) could also be detected. PFGE analysis showed that
serogroup O13 strains harbouring qnrBl did not belong to the same clone. The same
was true for the strains with qnrBl2 encoding reduced susceptibility to
fluroquinolones, However it could be seen that from June 2010 to May 2011 six
cases of NTS infections were caused by the same clone of MDR Salmonella Virchow
strains.
Publications during the year:
A. Papers
1. Pazhani, GP, Chakrabarty, S, Fuji Hara, K., Yamasaki, S., Ghosh, Amit., Nair G.
B. and Ramamurthy, T. (2011). QRDR Mutations, Efflux System and Antimicrobial
Resistance Genes in Enterotoxigenic E.coli (ETEC) isolated from on outbreak of
Diarrhoea in Ahmadabad, India. Indian J. Med. Res. 134: 214- 223.
2. Chowdhury, G., G P Pazhani, G. B. Nair, Ghosh Amit and T. Ramamurthy. (2011).
Transferable plasmid-mediated quinolone resistance in association with
extendedspectrum β-lactamases and fluroquinolone-acetylating aminoglycoside-6N acetyltransferase in clinical isolates of Vibrio fluvialis. International Journal of
Antimicrobial Agents. 38: 169-173.
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3. Das, M., R.K. Nandy, T S Bhowmick, S. Yamasaki, Ghosh, Amit, G. B. Nair, B.L.
Sarkar. (2011). Vibrio cholerae Typing Phage N4: Genome Sequence and Its
Relatedness to T7 Viral Supergroup. Intervirology, 55: 185-193.
4. Ghosh, Amit., (2011) Can Science "Explain" Spirituality in "Spirituality and Science
of Consciousness" (pub. Swami Sarvabhutananda) Ramakrishna Mission Institute of
Culture, Kolkata. p. 227-229.
B. Conference Presentations:
• Ghosh, Santanu et al (2011)
investigations on the Antimicrobial resistance in Shigella flexneri Isolated from
Diarrhoeal Patients in Kolkata, India.
"Cholera and other Bacterial Enteric Infections" 46th Annual US-Japan Joint Panel
Meeting, Dec.13-15., 2011, Kolkata.
• Sarkar, Anirban et al (2011)
Molecular characterization of multi-drug resistance non-typhoidal Salmonella isolated
from acute diarrhoeal patients in Kolkata, India.
"Cholera and other Bacterial Enteric Infections" 46th Annual US-Japan Joint Panel
Meeting, Dec.13-15., 2011, Kolkata.
C. Lectures delivered on invitation:
• Barasat University: "Restless tide: Emergence and reemergence of Infectious
diseases" 13.08.2011.
• NASI Kolkata chapter at Bose Institute: "Creativity and out of the Box thinking"
28.07.2011
• Institute of Himalayan Bioresource Technology (IHBT), Palampur "Creativity"
11.10.2011
• Natonal Institute of Plant Genome Research (NIPGR), New Delhi "Creativity:
Enhancing it" 21.02.2012
• Central Salt and Marine Chemicals Research Institute (CSMCRI), Bhavnagar,
Gujarat : "Exploration and exploitation of Microbial Diversity for Novel Products from
Terrestrial and Marine sources" on 25.02.2012
• Rajendra Memorial Research Institute (RMRI), Patna: "Genetics of the Mechanism
of Antimicrobial Resistance" 23.09.2011
• 52nd Annual Conference of the Association of Microbiologists of India, Chandigarh,
"Genetics of the Multi-drug Resistance in Vibrio cholera: cause for disquiet."
04.11.2011
• 81 st Annual Meeting of NASI, Trivandrum: "Exploration of Microbial Diversity in
Search of Novel Products" 25.11.2011.
D. I am also involved in writing a biography of Acharya P.C. Roy along with Dr. S.K.
Basu.
(IV) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. R.K. Varma, Physical Research Laboratory, Ahmadabad
The following investigations have been carried out over the period mentioned above:
The status of each of the investigations is indicated below (published, under review,
communicated etc.) along with their abstracts as given below.
1. Macro-scale matter wave generation in charged particle dynamics in a
magnetic field, a consequence of quantum entanglement.
(Published) as R. K. Varma, Eur. Phys. J. D, Vol 66, 39 (2012)
Abstract. Matter wave interference effects on the macro-scale predicted by the
author in charged particle dynamics in a magnetic field [R.K. Varma, Phys. Rev. E
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64, 036608 (2001)], and observed subsequently [R.K. Varma, A.M. Punithavelu, S.B.
Banerjee, Phys. Rev. E 65, 026503 (2002); R.K. Varma, S.B.Banerjee, Phys. Scr. 75,
19 (2007)] have been shown here to be an interesting consequence of quantum
entanglement between the parallel and perpendicular degrees of freedom of the
particle. Treating the problem in the framework of the inelastic scattering theory, it is
shown that these macro-scale matter waves are generated in the ‘parallel’ degree of
freedom as a modulation of the plane wave state of the particle along the field
concomitantly with the excitation of Landau levels in the perpendicular degree of
freedom in an inelastic scattering episode. We highlight here the role of quantum
entanglement leading to the generation of this macro-scale quantum entity which has
been shown to exhibit observable consequences.
This case also exemplifies a situation exhibiting quantum entanglement on the
macro-scale.
2. Hilbert space representation of Hamilton-Jacobi flow and quantum
mechanics
( Communicated for publication)
Abstract. Following Dirac’s conjectural comments that a solution of the HamiltonJacobi equation–the principal function– represents a ‘family’ of solutions and that the
family corresponds in classical mechanics to a state of motion in quantum
mechanics, we develop an equation which describes what we term as the “HamiltonJacobi flow” to describe the dynamical evolution of the ‘family’. The evolution takes
place along the characteristics of the Hamilton-Jacobi equation. A Hilbert space
representation of the flow is then constructed, and it is shown to yield a generalized
set of equations of the Schrodinger form. Having been obtained from the HamiltonJacobi flow, these equation then together represent the dynamics of the ‘family’ as
contained in the latter flow. Interestingly, one of them with the lowest mode number n
= 1 can be identified as the quantum mechanical Schr¨odinger equation, while the
modes with the large mode numbers n ! 1 are seen to describe classical mechanics
in the spirit of the WKBJ limit. This then represents a covering formalism for classical
and quantum mechanics. More importantly, the formalism also predicts the existence
of new modes of non-classicalbehaviour corresponding the modes n = 2, 3, 4, ...., the
observational implications of which are discussed.
3. Macro-quantization of the guiding centre of charged particles in a magnetic
field
( Under review with Uspekhi-Physics )
Abstract. The review presented here describes the results of investigations on
charged particle dynamics in a magnetic field carried out over a number of years.
The studies have unravelled the existence of some very surprising and unusual
phenomena. Though existing on the macro-scale, they are found to be of quantum
origin, and are thereby not covered by the Lorentz equation, which has been
regarded conventionally as the descriptor of electrodynamic phenomena on the
macro-scale. These novel phenomena have been found to be attributed to the
‘quantum modulation’ of the de Broglie wave along the magnetic field. This is brought
about through the scattering induced transition across Landau levels leading to the
modulation of the plane wave state along the field as a result of the entanglement
between the parallel and perpendicular degree of freedom. These findings were
motivated by the predictions of a formalism developed by the author and include
such unusual phenomena as (i) macro-scale matter wave interference effects, and
(ii) the detection of curl-free vector potential also on the macro-scale, both attributed
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to quantum modulation which is a matter wave on the macro-scale. The formalism is
thus described as ‘macro-quantization of guiding center motion’.

4. From hunches to surprizes—Discovering macro-scale quantum phenomena
in charged particle dynamics in a magnetic field.--- ( Under review with
Current Science)
Abstract. The account presented in the following pages describes how, an intuitive
guess–a hunch-in relation to a system of charged particles in a magnetic fieldpursued over four decades, has led to thediscovery of an entirely new set of
phenomena, which could not have been conceived in view of the prevailing
conceptions. They pertain to the existence of quantized residence times in an
adiabatic magnetic trap, and more surprisingly, the existence of macro-scale matter
wave interference effects, with an ¯h independent matter wave length. Even more
spectacularly, they include the observation of a curl-free vector potential on the
macro-scale as against its micro-scale detection `a la Aharonov-Bohm. Though on
the macro-scale, these results cannot be understood in terms of the Lorentz equation
which is known to govern the dynamics on the macro-scale. They have, in fact, been
shown to be of quantum origin and are found to be attributed to the quantum
modulation of the de Broglie wave, and hence could not have been covered by the
Lorentz equation. All these phenomena are seen to run counter to the well
entrenched canonical perception that matter wave interference effects and the vector
potential observation–the Aharonov-Bohm effect–pertain only to the micro-scale. The
unsual phenomena so discovered constitute a complete surprize as they are entirely
unexpected under the canonical view and appear to upturn the latter.
Summary of the work/investigations
Some important investigations have been carried out and reported over the last year
(April 1, 2011 - March 31, 2012) concerning the charged particle dynamics in a
magnetic field.
It has been shown that a new quantum entity is generated as a charged particle
moving in a magnetic field encounters a scattering object in its passage along the
field. The scattering leads to a transition of the particle across Landau levels—the
quantized energy states of the particles. This leads to an energy deficit in the parallel
energy of the particle, but more importantly, it leads to a concomitant `quantum
modulation’ of the de Broglie wave of the particle along the field. Such a quantum
modulation is shown to be a matter wave on the macro-scale, with a macro-scale
wave length with a wave length independent of the Planck quantum.
This has led to the prediction and experimental discovery of a number of very
unusual effects—namely, the matter wave interference effects on the macro-scale.
Even more spectacularly, it has led to the prediction and experimental observation of
a curl-free vector potential on the macro-scale in counter-distinction with the
Ahronov-Bohm effect which is a quantum effect on the micro-scale. This investigation
has been published in [R. K. Varma, Eur. Phys. J. D, Vol 66, 39 (2012)]
In fact, a detailed comparison has been undertaken of the characteristics of the of the
Aharonov-Bohm effect vis-à-vis those of the new observation of a curl-free vector
potential on the macro-scale alluded to above. It is pertinent to point out that in
accordance with classical electrodynamics which is regarded as the governing
formalism on the macro-scale, a curl-free vector potential is not regarded to be an
60

observable. Its observation on the macro-scale as described above is thus regarded
as being contrary to the canonical view. Hence their importance !!
A comprehensive review of all investigations carried out so far on this and related
issues have been communicated to Uspekhi-Physics—a Russian Journal of reviews
in Physics. This is under active review by the Journal, and its status will be known
shortly.
Another review of the entire work looked at from a different perspective has been
communicated to Current Science, and is being considered by it.
Another investigation, not related to the above problem, but to some fundamental
aspects of the relationship between classical mechanics and quantum mechanics
has been carried out, which has led to a rather interesting formalism—a covering
formalism for classical and quantum mechanics. It also furnishes some new modes
of quantum behavior, not hitherto suspected. There is already some indication of the
existence of these new modes, in some of the published data. More experimental
exploration would be desirable.
(V) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. S.N. Raina, Formerly Professor of Botany, New Delhi
The broad objectives are towards assessing the genomic changes, if any, at Cellular
and Molecular level, of the newly synthesized autopolyploids vis-à-vis the
corresponding diploid cytotypes. As a prelude, polyploids were for a long time
considered to be evolutionary dead end. Recently, however, it has been established
that newly synthesized (hybrid) allopolyploids with two or more different genomes
exhibit considerable genomic reorganization including rapid and non random
changes, sequence elimination and changes in gene expression. The information
with regard to such changes, if any, in nonhybrid autopolyploids is lacking. The work
was, therefore, initiated on exploring the genomic changes, if any, in the newly
synthesized autotetraploids. C1, C2, C3, C4, C5, C6 and C7 plants of Phlox drummondii
(2n=2x=14) were raised for conducting aforementioned studies.
Amplified Fragment Length Polymorphism (AFLP) marker was used to find out
variation, if any, at DNA level between the diploid and the autotetraploids of
P.drummondii. Initially, 11 primer combinations were used to compare and analyse
the AFLP profiles between the diploids (bulked DNA) and colchitetraploids (bulked
DNA) of P.drummondii. Tomato DNA was taken as control. A total of 764 strong
bands were generated with 11 enzyme/ primer combinations. The number of strong
bands produced by each ranged from 48 with E-AGG/M-CAC to 98 with EAGG/MCTA with an average frequency of 69 bands per enzyme/primer combination.
Only one out of the eleven primer combination produced a total of 50 bands which
were found to be monomorphic between diploid and tetraploid bulked DNA samples.
The polymorphism in the remaining 10 primer combinations varied from 2.04 % to
23.88 %. Having ascertained in the bulk DNA that there existed subtle AFLP marker
changes between the diploid and neoautotetraploid, the second step was to score
the marker changes in the individual tetraploid plants.A total of 470 scorable and
reproducible bands were amplified by the five primer combinations in the 40 diploid,
C0, C1, C2 and C3 plants with an average of 47 bands per primer combination.
Another five primer combinations produced bands monomorphic across all the 40
plants.
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Based on the presence or absence of bands in the autotetraploids, seven types of
banding patterns were observed. Novel bands which appeared only in different
autotetraploids were randomly distributed. The average polymorphism of novel bands
found in C0, C1, C2 and C3 were 0.9, 2.1, 1.9 and 1.1%, respectively. Highest
variation was found in C1 followed by C2, C3 and C0 autotetraploids.
One primer combination produced four different bands which showed variation
between the diploid and neotetraploids. One band of 380bp was present in the two
plants of C1 but was absent in diploids and C0, C2 and C3 plants. The 190 bp band
was present in two and three plants of C0 and C1 tetraploids, respectively and was
absent in the diploids, C2 and C3 plants. The 300 bp band was present in the five
plants of C2 and all plants of C3. This band was found to be absent in the diploids, C0
and C1 plants. Another band of 130bp was present in all C3 plants and absent in the
diploids, C0, C1 and C2 plants. Likewise, two (333, 330bp), five (160, 134, 132, 130,
100 bp), one (300 bp) and one (380 bp) band in EAGC/MCTG, EAAC/MCAGT,
EACA/MCAGT and EAGC/MCAT primer combinations, respectively, were
polymorphic across the diploid and autotetraploids plants with no set pattern.
A total of 13 bands that showed difference between the diploids and
neoautotetraploids were eluted from dried polyacrylamide gel, and were reamplified
using the same primer combinations. After re-amplification the fragments were
cloned and then sequenced. Sequence data obtained were compared with
GeneBank data base at NCBI using BLASTN programme. Further work is in
progress.
Publications :
1. Raina SN, Ahuja PS, Sharma RK, Das SC, Bhardwaj P, Negi R, Sharma V,
Singh SS, Sud RK, Kalia RK, Pandey V, Banik J, Razdan V, Sehgal D, Dar TH,
Kumar A, Bali S, Bhat V, Sharma S, Prasanna BM, Goel S, Negi MS, Vijayan P,
Tripathi SB, Bera B, Hazarika M, Mandal AKA, Kumar RR, Vijayan D, Ramkumar
S, Chowdhury BR, Mandi SS. 2011. Genetic structure and diversity of India
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(VI) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. S.P. Vij, Panjab University, Chandigarh
Mycorrhization of In Vitro Propagated Orchids: A Strategy to Improve their
Survival Frequency during Lab to Land Transfer
Eulophia is a pantropic genus with nearly 300 species of terrestrial and rarely
epiphytic orchids distributed in Africa, America, and Asia. In India, it is represented by
26 species, many of which are threatened of survival due to progressive loss of their
delicately balanced habitats. Eulophia dabia is one such species of Indo-Gangetic
plains and Andaman Islands. In North Western Himalayas and adjacent plains, it
grows amongst Saccharum bushes in sandy soils along water channels. It bears
beautiful pinkish purple flowers with a prominent yellow crest on the lip and
rhizomatous tubers that are fleshy and subterranean (Figs 1-3)
Flowers: March
Fruits: April
Commercial and Biological Status: The species is collected mainly for its salep
that is used in flavoring foods, beverages and ice-creams and is sold under the trade
name "Salep misri . It is also used to cure gynecological problems and as an
aphrodisiac in several ayurvedic preparations. Unregulated collection and habitat
destruction pressures have detrimentally affected the size and frequency of its
natural populations that are progressively on decline.
With a view to replenishing its natural populations, the germination potential of seeds
was tested in vitro. The possibility of improving the survival frequency of in vitro
raised seedlings during their lab to land transfer was also assessed. In order to
achieve these objectives, the live plants representing different stages of fruit
development were collected from Kaithalighat (Himachal Pradesh) and maintained in
the Orchid House, Panjab University, Chandigarh to ensure ready availability of the
experimental material.
The collections were screened for the presence of fungal endophytes; different plant
parts were excised fixed for 4-5 days in FAA, and stored in 70% alcohol until use
prior to hand sectioning at 12-15µm and staining with cotton blue for locating the
fungus.
Anatomical studies revealed that the roots invariably harboured an endophytic and
intracellular fungus(Fig 4), whereas, the tubers and aerial plants parts were always
free of fungal infection. The extent of infection, however, varied along the root length;
the meristernatic tip region invariably lacked infection. The younger roots were more
profusely infected than the older ones.
The root tissues in cross section comprised multi-layered epiblema, an exodermis, 810 layered cortical cells, an endodermis, and a vascular zone (Fig.S). The fungal
infection extended all through the cortex except in the inner most 2-3 layers; the
endodermis and the vascular zone were also infection free. The fungus gained entry
into the roots mainly through the epiblema cells and penetrated the cortical tissue
through thin walled passage cells in the exodermal layer. In the outer 2-3 cortical
layers representing the host cell zone, the fungus proliferated rapidly and formed a
network of highly coiled hyphae - the pelotons, within which the host cell nuclei were
often enmeshed. The hyphae often narrowed down prior to penetrating the cell wall
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and resumed their normal width after entering the cell. In the mid cortical zone, the
hyphae branched profusely and spread from cell to cell forming different sized
pelotons; the size of pelotons was directly related to extent of fungal proliferation.
The infected cells exhibited hypertrophy (a symptom associated with parasitism).
Even their nuclei enlarged and showed signs of chromatopycnosis. Maximum growth
of the fungus was seen in the mid-cortical zone which ultimately functioned as the
seat of tolypophagous fungus digestion.
As fungal digestion progressed, the hyphae coalesced and formed densely staining
fungal knots which gradually lost in size and stainability. Digestive remains of the
pelotons were seen as fungal clumps (Fig 5). These were ultimately represented by
only the fungal cell wall material. The host cell nuclei, which were earlier enmeshed
within the hyphal network, emerged out of the fungal clumps and assumed normal
appearance. The fungal clumps in adjacent cells were often interconnected by
hyphaI threads. The fungal clumps were relatively smaller in the outer cortex than
those in the inner cortical cells.
Fungal Endophyte
The fungal endophyte was isolated from the fresh roots. For this purposes, the soil
particles sticking to the roots were carefully removed and the roots washed with
running tap water prior to surface sterilization with 70% alcohol (5 sec) and 0.07%
mercuric chloride (3-4 mins). The sterilized roots were washed thoroughly with
distilled water, segmented into 8-16 mm long pieces and inoculated on Potato
Dextrose Agar (PDA) medium under aseptic conditions. These were subsequently
incubated in dark at 25°( until the hyphae grew onto the medium. In the isolation
medium, hyphae emerged out from the cut ends of inoculated segments within a
week (Fig 6) and developed into rhizomorph like structures. The hyphae were
repeatedly subcultured to obtain pure cultures (Fig 7). The hyphae were septate and
branched at right or acute angle near the septa (Figs.8,9 ). The moniloid cells were
never observed. Even sexual reproductive bodies could not be observed. Non
granular, branched nature of the mycelia growth with occasional clamp connections
indicates its basiodiomycetes affinities.
In general, the isolated fungus exhibited radial increment and formed concentric
rings. The extent of growth and branching was, however markedly influenced by the
quality and quantity of nutrients in the culture medium. The growth of isolated
endophyte was also assessed on different nutrient media. The results are
summarized in Table 1 and described as follows:
On OMA (Oat Meal Agar) medium, the fungus growth was most pronounced. The
hyphae remained colourless in appearance. The least growth was observed on WA
(Water Agar) medium. Initially the hyphae were colourless and assumed a cottony
white appearance. A slightly brownish tinge appeared on the reverse side of growth
medium within 15 days. On PDA medium (Potato Dextrose Agar), the hyphae were
cottony white but the growth medium turned pale yellow.
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Culture Initiation
Explant Sterlization: Green pod culture technique was used to raise cultures under
for both asymbiotic and symbiotic conditions. For this purpose, the green capsules
were surface sterilized prior to inoculation. These were thoroughly washed in running
tap water for 10 mins using a drop of teepol as a wetting agent, and transferred to
Laminar airflow cabinet for processing under aseptic conditions. The capsules were
swabbed with 70% ethanol, and surface sterilized by a serial passage through teepol
enriched 0.1% HgCl2, (4 mins), 0.1 Bavistine (3mins), and 0.03% Streptomycin
(3mins). After each passage, the pods were rinsed three times in double distilled and
autoclaved water to remove any traces of chemicals.
Inoculations and Culture Conditions: All the inoculations were done manually in
the laminar flow chamber. Prior to inoculations, the chamber was swabbed with
methanol or ethyl alcohol and the glassware, culture vessels and surgical
instruments were sterilized for 20 mins with UV rays .The rims of all the culture
vessels and surgical instruments were flame sterilized to minimize the chances of
contamination. The culture vessels were tightly plugged and sealed with paraffin after
inoculation of the explants.
For Symbiotic germination experiments, strip of sterile filter paper (1 x3 cm,
Whatman no.1) was placed on surface of OMA medium in a test tube and the seeds
were distributed over the surface of paper strip, and 6mm3 cube or block of water
agar (WA) with mycorrhizal fungus was placed at the edge of each filter paper. The
tubes were then sealed with parafilm. In separate sets of experiments, the fungal
endophytes isolated from Cephlanthera longifolia, Cymbidium macrorhizon,
Goodyera repens, and Malaxis acuminata, were also used to initiate symbiotic
cultures. The inoculated cultures were maintained at 25± 2 ºC temperature regime
and exposed at 12 hr photoperiod.
Asymbiotic Seed Culture: The seeds comprised a globular mass of undifferentiated
embryonal cells with a rudimentary suspensor enclosed in a reticulately thickened
seed coat. The in vitro germination potential of seeds was assessed M (Mitra et al
1976) medium. The results are summarized in Table 2. The frequency and onset of
germination, development of protocorms and subsequent differentiation therein was,
however, markedly influenced by the medium composition. The morphogenetic
changes associated with germination, included embryo swelling (Figl0), release of
spherules from seed coat through lateral rupturing (Figll) and development of
protocorms. The protocorms developed into rhizomatous structure (Fig 13) prior to
this differentiaton of leaf and root primordial (fig 14).
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Symbiotic Seed Germination: The seeds failed to germinate when co cultured with
fungal endophytes isolated from Cephlanthera longifolia, Cymbidium macrorhizon,
Goodyera repens, and Malaxis acuminata. Their positive response to the endophyte
isolated from Eulophia dabia roots, on the other hand, hints at specificity for fungal
requirement . The frequency of the seeds and subsequent development of the
seedlings was markedly influenced by medium composition and culture conditions.
OMA medium was better used; nearly 85% seeds responded to symbiotic
germination whereas on PDA medium the fungus growth was more pronounced .The
fungus infected the embryo through rudimentary suspensor. The spherules were non
hairy and the protocorms heart shaped (Fig 12 ) with profuse fungal growth along.

the basal ends. They subsequently developed chlorophyll and a proliferative
potential. Upon subculture on the fresh medium, they become rhizomatous.
Differentiation of leaf and rot primordial, however remain elusive even after six
months. Further experiments are in progress.
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Annual action plan for 2012 - 2013
a. Perioidic field trips to Himachal Pradesh for collection of Eulophia dabia,
Cymbidium macrorhizon and Epipactis helliborine.
b. Isolation and characterization of fungal endophytes and testing their habitat
specificity.
c. Compare the mortaility rates of asymbiotic and symbiotic seedlings in Eulophia
dabia.
d. Raise symbiotic seedlings in Eulophia dabia and use these for replenishing the
natural stocks.
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(VII) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. J.S. Singh, BHU, Varanasi.
Pattern of species diversity along forest-grassland continuum in relation to
disturbance
Diversity of leaf-traits in forest herbs : A range of leaf traits was measured for 17
herbaceous species fortnightly from July to September for two years in a dry tropical
forest. These species were classified into four life forms: annual grasses, perennial
grasses, annual forbs and perennial forbs. The objectives of this study were (i) to
assess the effect of life-form on leaf traits in the herbaceous flora of tropical dry
deciduous forest of Vindhyan highlands, (ii) to measure the growing season variation
in the traits, and (iii) to investigate the relationships between the leaf traits. The
seasonal pattern in leaf traits, in general, was an early season peak in SLA, leaf
nitrogen and leaf phosphorus, and a midseason peak in Gs and Aarea. Annual forbs
generally exhibited highest leaf trait values and the perennial grasses the lowest.
Pearson correlation coefficients indicated significant positive relationship of SLA with
all other leaf traits, between leaf N and leaf P and among chlorophyll, Gs and Aarea.
The decline in leaf nitrogen and leaf phosphorus during the growing season
occurred due to the retranslocation of these elements from leaves into the storage or
reproductive organs. The peaks in Gs and Aarea were associated with increase in soil
moisture.
Diversity of leaf-traits in trees : Eight leaf attributes, specific leaf area (SLA); leaf
carbon concentration (LCC); leaf nitrogen concentration (LNC); leaf phosphorus
concentration (LPC); chlorophyll concentration (Chl), mass based stomatal
conductance (Gsmass); mass based photosynthetic rate (Amass); intrinsic water use
efficiency (WUEi) and relative growth rate (RGR), of six dominant tree species of a
dry tropical forest on four sites were analysed for species, site and season effects
over a two-year period. Step-wise multiple regression was performed for predicting
RGR from mean values of SMC and leaf attributes. Path analysis was used to
determine which leaf attributes influence RGR directly and which indirectly.Species
differed significantly in terms of all leaf attributes and RGR. The response of species
varied across sites and seasons. The attributes were positively inter-related except
for WUEi which was negatively related with all other attributes. The positive
correlation was strongest between Gsmass and Amass and the negative correlation was
strongest between Gsmass and WUEi. Differences in RGR due to sites were not
significant when soil moisture was controlled but the differences due to season
remained significant. The attributes showed plasticity across moisture gradient, which
differed among the attributes and species. Gsmass was the most plastic attribute.
Among the six species, Terminalia tomentosa exhibited the greatest plasticity in six
functional attributes. In the step-wise multiple regression, A mass, SLA and Chl among
leaf attributes and SMC among environmental factors were found to influence the
RGR of tree species. Path analysis indicated the importance of SLA, LNC, Chl and
Amass in determining RGR. In conclusion, Amass, SMC, SLA and Chl in combination
can be used to predict RGR but could explain only about three-fourth of the variability
in RGR, indicating that other traits/factors, not studied by us, are also important in
modulating the growth of tropical trees. RGR of the tree species in the dry tropical
environment is determined by soil moisture, whereas the response of mature trees of
different species is modulated by alterations in key functional attributes such as SLA,
LNC and Chl.
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Carbon density and accumulation in dry forest :
The carbon density and accumulation in trees at five sites in a tropical dry forest
(TDF) was studied. Our study indicated that most of the carbon resides in the oldgrowth (high DBH) trees; 88-97% carbon occurred in individuals ≥ 19.1 cm DBH, and
therefore extra care is required to protect such trees in the dry forest. Acacia
catechu, Buchanania lanzan, Hardwickia binata, Shorea robusta and Terminalia
tomentosa accounted for more than 10 t ha-1 carbon density, warranting extra efforts
for their protection. Species also differed in their capacity to accumulate carbon
indicating variable suitability for afforestation. Annually, the forest accumulated 5.3 tC ha-1 yr-1 on the most productive, wettest Hathinala site to 0.05 t-C ha-1 yr-1 on the
least productive, driest Kotwa site. This study indicated a marked patchy distribution
of carbon density (151 t-C ha-1 on the Hathinala site to 15.6 t-C ha-1 on the Kotwa
site); the maximum value was more than nine times the minimum value. These
findings suggest that there is a substantial scope to increase the carbon density and
accumulation in this forest through management strategies focused on the protection,
from deforestation and fire, of the high carbon density sites and the old-growth trees,
and increasing the stocking density of the forest by planting species with high
potential for carbon accumulation.
Effect of Small-Scale Variations in Environmental Factors on the Distribution of
Woody Species in Tropical Deciduous Forests : The aim of this study is to
investigate the changes in the composition of mature, naturally established and
unmanaged TDF in response to small-scale variations in environmental factors. All
woody species with a minimum circumference of 10 cm at 1.37m height were
surveyed in forty-five 20×50 m plots distributed over 5 sites in the TDF of Vindhyan
highlands, India. Cluster analysis (Fig. 1) identified two distinct groups of plots. Group
1 plots had higher soil moisture content (SMC), clay, organic C, total N, total P, and
light attenuation than group 2 plots. A total of 48 native species belonging to 25
families were encountered in the sampled area. Results of canonical correspondence
analysis using the density data for all species and soil properties and Light
attenuation (Fig. 2) showed that eigenvalues for CCA axes 1, 2, and 3 were 0.443,
0.294, and 0.159, respectively, and the species environment correlations for the axes
were 0.889, 0.870, and 0.775, respectively. High eigenvalues for the first two axes
indicated the occurrence of species in distinct groups, and significant correlations of
the axes with environmental variables indicated the effect of these variables on
species grouping. First axis showed significant positive correlation with SMC (r =
0.83, n = 45), total N (r = 0.41, n = 45), P (r = 0.68, n = 45), clay however, there was
no significant difference in sand content. In conclusion, patchiness in the soil
resources needs to be considered in restoration efforts. The results of this study are
expected to facilitate the decision regarding choice of species in afforestation
programmes for restoring the TDF.

Fig.1 Cluster analysis of TDF plots
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Fig. 2.Canonical correspondence analysis to show species distribution.

(VIII) A brief report on the work done by NASI Senior Scientist Platinum
Jubilee Fellow, Dr. D. J. Bagyaraj, University of Agricultural Sciences,
Bangalore.
Project: Development of Microbial Technology for Sustainable Cultivation of Chilli
Work done: Currently emphasis is on sustainable agriculture, which uses less of
chemical inputs like fertilizers/pesticides having adverse effects on soil and
environment. Use of organic inputs including microbial inoculants plays an important
role in sustainable agriculture. Chilli is one of the major commercial crops of the
world. Different varieties are grown for vegetables, spices, condiments, sauces,
pickles etc. Capsaicin extracted from chilli is used in cosmetics and medicine. India is
the world’s largest producer, consumer and exporter of chilli. Fertilizer input and
diseases are the major constraints in chilli production.
Arbuscular mycorrhizal (AM) fungi colonizing the roots of most crop plants help plant
growth through uptake of diffusion limited nutrients, biological control, hormone
production and drought resistance. They also have synergistic interaction with plant
growth promoting rhizomicroorganisms (PGPRs). PGPRs promoting plant growth is
also well documented.
In the 1st year of the present project, it was proposed to screen different AM fungi for
symbiotic response in order to select the efficient AM fungus that can be used for
inoculating chilli. A green house experiment was conducted to screen and select the
best AM fungus for inoculating chilly. The AM fungi used were Acaulospora laevis,
Gigaspora margarita, Glomus bagyarajii, G. etunicatum, G. fasciculatum, G.
intraradices, G. leptotichum, G. macrocarpum, G. monosporum, G. mosseae, and
Scutellospora calospora. Each treatment was replicated ten times.
The plant parameters like plant height, stem girth, shoot and root dry weights, P
content and mycorrhizal parameters like AM root colonization and spore numbers in
the root zone soil were determined. Giving weightage to plant biomass, fruit yield and
P uptake Glomus mosseae proved to be the best symbiotic fungus for inoculating
chilly (Plate 1 and Fig. 1, 2 & 3).
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Another pot culture trial was undertaken to screen and select the best PGPR for
inoculating chilli. The PGPRs used were Paenibacillus polymyxa (ARI, Pune),
Pantoea dispersa (NBAIM, Mau), Pantoea agglomerans (MTCC 4381, Chandigarh),
Pseudomonas putida (GBIHED, Almora), Bacillus subtilis (GBIHED, Almora),
Bacillus pumilus (IIHR, Bangalore), Pseudomonas putida (IIHR, Bangalore),
Trichoderma viride (IIHR, Bangalore), Bacillus sp. (EBO2 IIHR, Bangalore), Bacillus
sp. (EBO4 IIHR, Bangalore), Methylobacterium radiotolerans (TNAU, Madurai).
The plant parameters like plant height, stem girth, shoot and root dry weights, N, P &
K content and population of PGPRs in the rhizosphere were determined. Most of the
parameters were non-significant. However plants inoculated with Paenibacillus
polymyxa, Pantoea dispersa and Methylobacterium radiotolerans showed some
improvement in growth compared to control. Hence, it was decided to repeat this
experiment with these three PGPRs plus few other PGPRs like Exiguobacterium
acetylicum, Pseudomonas fluorescens, Azotobacter chroococcum, Azospirillum
brasilense, etc. This experiment is underway. After selecting the best PGPR
promoting the growth of chilli, interaction studies between the selected PGPR and
AM fungi will be undertaken.

U
I
Plate 1. Response of chilli to inoculation with Glomus mosseae
U= Uninoculated;
I = Inoculated

Fig 1. Influence of AM fungi on fruit yield of chilli

Fig 2. Influence of AM fungi on P conc. of chilli
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Fig 3. Influence of AM fungi on dry biomass of chilli

(IX) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. B.N. Mandal, Indian Statistical Institute, Kolkata
Report on the work done : Research work of BNM under the NASI Senior Scientist
Platinum Jubilee Fellowship involves further advanced mathematical work on
problems of water wave scattering by obstacles of various geometrical shapes, and
by variable bottom topography, assuming linear theory and associated mathematical
techniques. The mathematical techniques involved in tackling these problems are
varied, ranging from integral equations (singular, hypersingular), perturbational
analysis, integral transforms etc. to Wiener-Hopf technique, Riemann -Hilbert
problem of complex variable theory. While studying singular integral equations
arising in some problems of water waves, some special attention is given to the use
of wavelets in the numerical solution of singular integral equations. This is somewhat
a new and not much research work has been carried out in this area. For the last
two years some special effort is given to obtain solution of singular integral equations
using wavelets. Of course work in the area of water waves is continuing.
During the period from April 1, 2011 to March 31, 2012, the following research
papers and an advanced research monograph (a book on singular integral
equations) have been published:
Research Papers:
1. Transmission of water waves through apertures in a pair of thin vertical barriers,
De, Soumen and Mandal, B. N., 26th IWWWFB, Athens, Greece, eds. Mavarakos,
S.A. and Chatjigeorgiou, I.K., 17 – 20 April 2011, pp 33-36.
2. A note on one-point quadrature formula for Daubechies scale function with partial
support, Panja, M. M. and Mandal, B. N. Appl. Math. and Comput. 218 (2011) 41474151.
3. Evaluation of singular integrals using Daubechies scale functions, Panja, M.M.
and Mandal, B. N. Advances in Comput Math & its Applic 1 (2012) 64-75.
Research Monograph (Book):
Applied Singular Integral Equations. Mandal, B. N. and Chakrabarti. A. Science
Publishers / CRC Press, USA (2011).
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Brief description of research papers
On water waves
A method based on the solution of Abel integral equation is employed in [1] to obtain
an explicit solution to the problem of water wave transmission involving two vertical
barriers with apertures at the same level in deep water. This problem appears to
have not been investigated earlier in the literature. The transmission and reflection
coefficients are obtained in terms of expressions involving computable integrals. The
transmission coefficient is depicted graphically against the wave number in two
figures for different values of the ratio of width of the apertures to the depth (h) of its
midpoint and the ratio of separation length and h. When the two barriers are very
close to each other, the curves for transmission and reflection coefficients coincide
with those given in the literature.
On use of wavelets
[2] is concerned with an efficient computation of integrals of products of a smooth
function and Daubechies scale function with partial support by using a one-point
quadrature rule. The error estimate is obtained. The rule is illustrated by considering
a known example.
In [3] we have presented the Daubechies scale function based quadrature rules for
numerical evaluation of definite integrals involving regular, weakly singular, Cauchy
singular integrands and even a combination of them. Each formula consists of sum of
product of some weight and the value of the regular part of the integrand evaluated at
the nodes. Weights and nodes involved in the formulae are the moments of the
interior and boundary scale functions. The efficiency of the quadrature rules derived
here has been tested by comparing numerical results obtained by present formula
and by other available methods for some examples for each case. An estimate of the
bound of error in the quadrature formula for regular integral has been obtained. It
appears that order of accuracy in the numerical evaluation of raw images for
[a, b] by one-point quadrature rule proposed here is good enough since it is
comparable to the error in Daubechies-K scale function based multiresolution
approximation of any -function in approximation
space

) at the resolution j ).

Brief description of the research monograph (book):
The book Applied Singular Integral Equations is devoted to varieties of linear
singular integral equations with special emphasis on their methods of solution and
applications in physical problems arising mostly in continuum mechanics. Singular
Integral Equations arise, in a natural way, to tackle a large class of mixed boundary
value problems of mathematical physics and engineering, while trying to determine
useful solutions of the practical problems considered. As a result, trying to obtain
solutions of singular integral equations in computable forms becomes the central
mathematical problem, rather than concentrating on analyzing such equations. The
book is devoted to the description and utility of various analytical methods of
solutions of singular integral equations of application. Three basic types of
singularities involved in the kernels of the singular integral equations considered in
the book are: (1) Weak Singularity (involving logarithmic and negative fractional
powers of the singular terms), (2) Strong Singularity (involving Cauchy type singular
terms, comprising of negative power of order unity) and (3) Hyper Singularity
(Involving Hadamard type singular terms comprising of negative integral powers,
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more than one). The major thrust of the various topics described in the book lies in
explaining the available up-to-date analytical methods of solution of several linear
singular integral equations, starting from the very elementary ones, and applications
of such equations to practical problems have been drawn from the problems of the
theory of elasticity and scattering of surface water waves in two dimensions. Certain
aspects of the method of determination of approximate as well as numerical solution
of certain singular integral and integro-differential equations, along with the
appropriate error analysis have also been examined and presented in the book.
The book is expected to be useful to both graduate students as well as researchers
in the area of singular integral equations, as far as their applications to practical
problems are of major concern.
(X) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Dr. Vasant R. Choudhary, National Chemical Laboratory, Pune.
Area of Research : Green Chemistry (use of environmentally
Heterogeneous Catalysts in Synthesis of Fine Chemicals).

friendly

Title of Research Project : Novel heterogeneous solid catalysts for the synthesis of
fine chemicals.
Breif Scientific Report : During the report period extension studies were carried out
using following novel solid catalysts for the greener synthesis of fine chemicals.
- Nano gold catalysts for the alcohol to aldehyde oxidation reactions.
- Pd/ZrO2 for the Ullmann-type C-C coupling reactions.
- H-beta zeolite for Kabachnik-Fields Synthesis.
- Ni-Fe-hydrotalcite (thermally decomposed) for N-acylation and O- /S- acylation
reactions.
- FeCl3/Mont-K10 for Aza-Michael reaction.
The catalysts are easily separable and also reusable several times in the reactions.
The reactions are carried mostly under solvent-free conditions.
The above studies led to a number of publications in the International Journals, as
follows.
1. A greener Ullmann coupling of aryl halides for preparing bi-aryls using reusable
Pd/ZrO2 catalyst
Deepa K. Dumbre, Radhika D. Wakharkar and Vasant R. Choudhary
Synth. Commun., 41 (2011) 164-169.
2. One-pot three-component Kabachnik-Fields Synthesis of α-aminophosphonates
using H-beta zeolite catalyst
V. H. Tillu, D. K. Dumbre, R. D. Wakharkar and V. R. Choudhary
Tett. Lett.,52(2011) 863-866.
3. Thermally decomposed Ni-Fe-hydrotalcite: A highly active catalyst for the solventfree N-acetylation of different amines by acid chlorides
V. R. Choudhary, D. K. Dumbre
Catal. Commun.,12 (2011) 1351-1356.
4. Solvent-free selective oxidation of various alcohols and aldehydes by
molecular oxygen over MgO-supported nano-gold catalyst
V. R. Choudhary and D. K. Dumbre
Catal. Commun., 13 (2011) 82-86.
5. Solvent-free one-pot synthesis of sulfonephthaleins from saccharin and phenols
74

V. H. Tillu, D. K. Dumbre, H. B. Borate, R. D. Wakharkar and V. R. Choudhary
Synth. Commun., 42 (2012) 1101-1107.
6. Solvent-free oxidation of aldehydes to acids by TBHP using environmental-friendly
MnO4-1-exchanged Mg-Al hydrotalcite catalyst
V. R. Choudhary, D. K. Dumbre and V. S. Narkhede
J. Chem., Sci. (press)
7. An Efficient Protocol for Aza-Michael Reaction between Amine and α,βUnsaturated compounds under Solvent-free Conditions using FeCl3/MontK10
Catalyst
V. R. Choudhary, D. K. Dumbre and S. K. Patil
RSC Advances, (communicated)
8. Highly efficient catalyst derived from Ni-Fe-hydrotalcite for solvent-free O- or Sacetylation of alcohols, phenols and thiols at room temperature
V. R. Choudhary, D. K. Dumbre and S.A.R.Mulla
Asian. J. Chem. (communicated)
(XI) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Dr. Uppeandra Dhar, SBI Apartment, Faridabad
Biodiversity of Himalayan Alpines – developing baseline to assess
climate change impacts
Phenology as indicators of climate change: a case study of Aconitum
heterophyllum in the Himalaya: Changes in the timing of phonological events are
among the most important indicators of global warming. Among different
phonological events, flowering time is considered the most sensitive indicator in the
herbaceous species. Such phenological change sequence relies on long term data
sets. Unfortunately, for many regions and species including those occurring in the
Indian Himalayan Region (IHR), such data sets/documentation are often not
available. In IHR alpine/subalpine environments are rich in endemic plants and timing
of flowering plants is significantly controlled by the timing of snowfall and its
disappearance. In the above context, the activity focuses on Aconitum
heterophyllum, a perennial high value medicinal herb, categorized critically
endangered in India. The research work envisages (i) to assess the usefulness of
herbarium records for predicting changes in flowering time along the elevation and
over the year and (ii) analyze the relationship between flowering time and
temperature. Of the total 117 herbarium specimens, only 76 were collected in
flowering condition. For estimating and developing phenological modeling, the
flowering dates were reconstructed as day of year (DOY) (1 DOY= January 1) and
determined as response variable. The flowering change responses to temperature
change were determined on the basis of the presumption that 6.5o C temperature
decrease with increase per 1,000 m elevation. A long time series (i.e., 155 years
from 1848 to 2003) and herbarium data representing a wide range of elevations
(2,400 – 4,800 m asl) of the target species was arranged for applying appropriate
statistical methods (Fig. 1). Herbarium based observations showed that the collection
frequency changed across the years. The maximum collection frequency was
observed during 1880 to 1900 as compared to the duration from 1940 to 1960.
Before the 1920s, the specimens were collected from 2400 - 3500m asl elevation
and after 1920s from 3500- 5000m asl. Moreover, the 5-year moving average trend
of collections varied towards high elevations. Considering the flowering pattern along
the elevation, the model estimated a significant (p<0.02) advancement in flowering
(26 days) per 1000 meters elevation and showed GAM-based best smooth line with
95% confidence level (Fig. 2a). Similarly, the early-flowering trend projected (Fig. 2b),
on average 17-25 days, showed flowering has become significantly earlier in the past
75

century (p< 0.001). The daily recorded temperature was analyzed and showed that
the mean monthly maximum temperature responded increasingly over the years in
the winter season at lower (r = 0.58) and mid (r = 0.59) elevation significantly (p <
0.01). Also, the maximum temperature increased significantly (p <0.05) in the post
monsoon at lower elevation (r = 0.40). The minimum temperature at mid elevation
increased in winter- December to February (r = 0.40) and summer-March to May (r =
0.49) significantly (p < 0.05). Realizing the high significance of winter maximum
temperature of both elevations, the 5-year moving average trend was calculated and
found to show a warming signal. Herbarium-based phenological assessments have
gained momentum in recent years. All herbarium-based phenological studies utilized
a similar response variable (i.e. flowering time) and applied routine statistical
application (i.e. linear regression model). However, as a response variable,
herbarium-based flowering time is beset with complexities and shows non-normality
and non-linearity so application of parametric approaches may not be appropriate.
This is largely due to data complexities, such as, i) wide elevational ranges, ii)
multiple records in a year, iii) non-constant series of collections and iv) inconsistent
collection frequency in the data (Fig. 1). Therefore, GAM-based phenological
modelling was found quite suitable using herbarium collections. Considering the
flowering pattern over the year, our model reveals advancement (17-25 days) in
flowering of A. heterophyllum in the 21st century. In essence, the present study
opens new vistas of utilizing long-term herbarium and historical records to assess
climate change responses. The investigations have shown that herbarium datasets
can be effectively utilized for assessing changing patterns, if any. It is envisaged to
undertake investigations on other selected alpine/subalpine plant species in future.

Fig. 1 Herbarium specimens collected from different elevation ranges with frequency. Boxes explain
the variability of collection frequency between the time interval and elevation ranges. The dotted line
represents the 5-year moving average trend for elevational variations.

Assessment of genetic diversity using allozyme markers (collaborative work with
researchers of GBPIHED, Almora): Genetic variation is most often correlated with the
geographic distribution of plant populations. Isozyme markers are extensively used in
systematic, population genetics, characterization of breeding systems and
identification of clones. Information on genetic variation and population genetic
structure are not available for most of the Himalayan plant species. It is in this
context, Hedychium spicatum, a locally threatened near endemic and medicinal plant
species was selected for the study. The study was undertaken to determine genetic
variation within and among populations and to assess genetic structure of H.
spicatum using allozyme markers. Mature seeds were collected from twelve distinctly
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located populations of H. spicatum in Uttarakhand (West Himalaya) state of India.
Ten seeds of each population were placed in petriplates (Borosil India Ltd.)
containing whatman No.1 filter paper. Seedling with two fully expanded leaves from
each population was taken for analysis of the allozyme variability following the
standard procedure. A total of nine enzymes were assayed [i.e. Glutamate
Dehydrogenase (GDH, EC 1.4.1.3), Alcohol Dehydrogenase (ADH, 1.1.1.1),
Superoxide Dismutase (SOD, EC 1.15.1.1), Polyphenol Oxidase (PPO, EC.
1.14.18.1), Acid Phosphatase (ACP, EC 3.1.1.2), Peroxidase (PRX, EC 1.11.1.7),
Malate Dehydrogenase (MDH, EC 1.1.1.37), Esterase (EST, EC 3.1.1.72) and
Glutamate
Transaminase
(GOT
EC.2.6.1.1)]
in
a
mixture
of
acrylamide:bisacrylamide, Ammonium persulphate, TRIS - HCl (pH 8.8), TRIS - HCl
(pH 6.8), TEMED and distilled Water. POPGENE version 1.31 was used to calculate
the allele frequencies, percentage of polymorphic loci (P), mean number of alleles
per polymorphic locus (Ap) and effective number of alleles (AE). Genetic diversity was
assessed by calculating observed heterozygosity (Ho) and expected heterozygosity
(HE). Loci were considered polymorphic if more than one allele was detected. Wright
fixation indices (F) or inbreeding coefficient for each population was calculated as F =
1-HO/HE to determine deviation from random mating expectations. The partitioning of
genetic diversity among all population was analyzed using F-statistics. The average
number of alleles per locus (A) ranged from 1.62 to 1.85 in different populations
(Mean = 1.76). The mean expected heterozygosity (He) was 0.372 whereas the
average percentage of polymorphic loci (Pp, 0.95 criterions) was 73.08%. Population
H2 showed the lowest percentage of polymorphic loci (P- 53.85%) whereas the
highest percentage of polymorphic loci (84.62%) was observed in population H3 and
H4. Similarly, the population H2 showed the minimum effective number of alleles (Ae
- 1.46) while maximum (1.74) was found in population H8. The mean number of
polymorphic alleles per polymorphic loci (Ap) among the populations ranged between
2-2.14. The maximum genetic diversity among populations was found in H8 followed
by H1 >H3 > H6 >H5 > H10 > H4 > H7 > H12 > H9 > H11 > H2. The populations H8
and H1 were more genetically variable than others. Across the populations high level
of genetic diversity was detected. Of the total 13 loci detected in 8 isozyme systems,
all except MDH revealed polymorphism (12 loci, 92.3%). Remarkable variations were
revealing in these 12 loci (i.e. average frequency of the most common allele below
0.90) and especially at ADH-1 (average frequency of the most common allele below
0.70). The comparison of allele frequencies in each population showed the
differences, which suggest the existence of equilibrium in different populations of H.
spicatum. Two loci were identified for ADH, GDH, ACP whereas SOD, MDH, EST
were coded by only one locus. Single enzyme system (PRX) was characterized by
the presence of three loci. Total percentage of polymorphic loci was 70% or above in
the species. The number of alleles observed at polymorphic locus ranged from 2 to
2.14. A total of 27 alleles were identified. Most of these alleles were well spread over
the populations. Twenty five alleles were common to all populations. Populations H8
and H10 showed the lowest genetic distance; the distance was highest between H1
and H11. The UPGMA dendrogram (Fig 3) produced from Nei’s genetic distance
shows two groups (A and B), and group B contains four subgroups. While analyzing
the data across populations no trends in genetic diversity was found, however,
genetic diversity varied among habitat types and the sample collected from the Pinus
roxburghii forest showed higher genetic diversity as compared to Quercus
leucotricophora and mixed forests. This indicates that habitat play significant role in
maintaining genetic diversity of the Hedychium spicatum.
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Fig 2 GAM-predicted early flowering of A. heterophyllum a along the elevation and b over the year
using herbarium specimens and smoothed best fit line with 95% confidence interval.

H8
H9
H1
H2
H12
H5
H6
H4
H3
H11
H10
H7

Fig. 3 UPGMA tree of 12 Hedychium spicatum populations based on Nei’s (1972) original distance.
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(XII) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. K.V.B.R. Tilak, Osmania University, Hyderabad
Contribution of plant growth promoting rhizobacteria on crop production in
tropical semi-arid soils
The importance of rhizosphere microbial populations for maintainance of root health,
nutrient uptake, and tolerance of environmental stress is now recognized. Our
understanding of the biological interactions that occur in the rhizosphere and of the
practical requirements for inoculant formulation and delivery should increase the
technology's reliability in the field and facilitate its commercial development. In recent
years due emphasis has been paid towards the use of beneficial microorganisms
harbouring rhizosphere as bioinputs. We have identified plant growth promoting
rhizobacteria (PGPR) or plant health promoting rhizobacteria (PHPR) which have
great potential for promoting plant growth and supporting soil health.
Strains of different PGPR's have been isolated from the rhizosphere soiIs, roots and
nodules of legumes grown under semi-arid tropical soils and these isolates have
been identified as Azosprillum brasilense, Azotobacter chroococcum, Pseudomonas
fluorescens, P. putida, Bacillus cereus, Bacillus subtilis, Klebsiella planticola, Proteus
vulgaris and Rhizobium sp.
The first sign of their adaptability to the root system was the proliferation and
clumping of bacteria around the root tips followed by entry into the cortical cells of the
root system. Sometimes, the bacteria enter into the interior root system such as
xylem vessels (Fig. 1,2 ).
One of the prerequisites of any microorganism to be used as a bioinoculant is the
selection of suitable carrier material for the organism(s). We have observed for the
first time that soil and charcoal in a ratio of 1:3 sterilized for one hour consequently
for 3 days is the best suited as a carrier for rhizobacteria. The organism(s) survived
for 6 months at ambient temperature (30°C) and maintained a population of 109 cells
/g of carrier material except in case of Bacillus subtilis and B. cereus, the bacteria
survived upto one and half to two years, This is indeed a very useful and
advantageous feature in large scale transportation of carrier-based inoculants for
field application.
Bacterization of seed with the carrier/liquid -based inoculants of rhizobacteria
Azosprillum brasilense, Azotobacter chroococcum, Pseudomonas fluorescens, P.
putida, Bacillus cereus, Bacillus subtilis, Klebsiella planticola, Proteus vulgaris and
Rhizobium sp. resulted in better seed germination and seedling emergence,
increased crop production of economically important legumes (soybean, lentil,
chickpea and mungbean), cereals (wheat) and oil seed ( mustard and sunflower)
crops. The effects are more pronounced when inoculated with two or three
organisms together. Combined inoculation of rhizobia with PGPR resulted in
enhanced nodulation in legumes due to higher rhizobial occupancy that improved
nitrogen nutrition and nitrogen fixation by legume(s) (Fig. 3,4.5) and reduction in
disease incidence against soil-borne root pathogens such as Rhizoctonia solani.
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Fusarium oxysporum, Colletotrichum falcatum, Macrophomina phaseolina, verticilium
etc. (Fig.6)
Crop productivity is limited by nutrient availability particularly N and P in tropical soils.
Our observations pointed out that the association between AM fungi and PGPR's
provide these nutrients to enhance the growth and yield of cereals, legumes and oil
seed crops in marginal environments. The phosphate solubilizing microorganisms
interact well with PGPR's in P-deficient soils or soils amended with rock phosphate or
pyrite. Such syntrophic associations are of ecological importance with implied
agricultural significance.
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Description of figures
1. Entry of rhizobacteria in root hairs
2. Establishment of rhizobacteria in the internal root system
3. Field view of soybean inoculated with PGPR and Bradyrhizobium japonicum
Bottom: uninoculated control; Top: inoculated with Bacillus subtilis(JKR) and Bi
japonicum
4. Nodulation of soybean
Left: Uninoculatd control; right: Inoculated with B. subtilis
5. Response of wheat to inoculation with PGPR's
From left: Uninoculated control; Inoculated with Bacillus subtilis; Inoculated with
Pseudomonas fluorescence
6. Inhibition of soil-borne root pathogens by Pseudomonas fluorescens
Top: A: Fusarium oxysporum: B: Macrophomina phaseolina
Bottom: Rhizoctonia solani
(XIII) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. (Mrs.) Krishna Misra, IIIT, Allahabad.
Project title: Designing, synthesis, characterization and in vitro testing of
some novel herbal based prodrugs for combating multi-resistance
Prof. Krishna Misra : NASI-Reliance Senior Scientist
Dr Vandana Srivastava: Senior research fellow
India has been recognized all over the world for its rich wealth of spice and herbal
drugs. Spices have an extraordinary place in the empire of traditional cure as
medicine. Turmeric is one of such popular spice derived from the root of Curcuma
longa, a member of ginger family. It is used for wound healing, gastrointestinal
disorder, blood purification, rheumatic disorder and inflammation. Recently, many
reports have appeared for a plethora of medicinal applications of its yellow pigment,
curcumin.

The rhizome is rich in curcumin and curcuminoids (3-5% by weight) which are
responsible for its color and range of biological activity. There are few thousand
reports during the past two decades from the scientific world explaining its biological
importance, multiple disease and molecular targets. Antiangiogenesis, antioxidant,
antiflammatory, cataract formation, diabetes, multiple sclerosis, Alzheimer disease,
HIV replication, gallstone formation, anticancer, arthritis, liver injuries are some
disease targets of curcumin. Varies studies have shown that curcumin modulates
various molecular targets including growth factor, growth factor receptor, transcription
factor, cytokines, enzymes and gene regulatory apoptosis. Curcumin also down
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regulates drug resistance by inhibiting expression of the mdr-gene which is
responsible for multidrug resistance phenomenon.
So far majority of the reports on the therapeutic value of curcumin are actually on the
commercially available curcumin which is a mixture of curcuminoids [curcumin 77%,
demethoxycurcumin (DMC)17%, bisdemethoxycurcumin (BDMC) 3%, and a small
amount (~0.1%) of cyclocurcumin]. However, there are isolated reports on
therapeutic activity of pure naturally occurring analogues of curcumin and its
synthetic bioconjugates, since the separation of curcuminoids is a difficult task due to
their very close Rf values. It is essential to establish the role of each curcuminoid
separrately in biological activity. In order to establish the pharmacokinetics of all the
curcuminoids we have extracted and isolated all the curcuminoids from the rhizome
of Curcuma longa, through chromatographic techniques and characterized with
different spectroscopic techniques. . We have adopted an alternate strategy, i.e, to
synthetically preparre all of these curcuminoids.
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Thev NMR spectra of curcumin and its analogues viz. demethoxy and bis-demethoxy
curcumin are given .To overcome the problem of bioavaibility and solubility
associated with the curcumin we have designed and synthesized some
biodegradable conjugates of curcumin, like di-O-piperoyl curcumin, , di-O-β-Dglucopyranoside of curcumin and di-O-glutamoyl curcumin. All these bio-conjugates
having covalent ester bonds act as prodrugs and showed good bioactivity profile.
We have designed and synthesized similar type of bioconjugates with DMC and
BDMC to compare with curcumin bio-conjugates and to establish their
pharmacological profile.
Working on this strategy we have synthesized three curcuminoids i.e. curcumin,
demethoxycurcumin and bisdemethoxycurcumin. All the compounds were purified by
column chromatography and characterized by NMR.
Synthesis of different analogues / conjugates from curcumin:
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The curcuminoids along with curcumin has been converted to nano forms which are
being studied spectroscopically ( H and C13 NMR).The in-vitro studies will now be
carried out.
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(XIV) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. P.K. Gupta, CCS University, Meerut.
During 2011-12, Proressor PK Gupta continued working on several research
projects, attended conferences and delivered lectures at many institutions both in
India and abroad, and was involved in teaching MSc/MPhil courses and supervising
a number of PhD students at CCS University, Meerut (3 students submitted their PhD
theses during this period; 6 other are working for PhD). In addition, he was also
involved in organizing/attending conferences & delivering lectures, book
writing/editing and editorial work of several journals. He was also involved in
committees at the national level either as Chairman or as a member, thus
contributing to progress of research in various ways. He also published about a
dozen research papers, some of them in international journals of repute.
A. Research Projects:
Professor PK Gupta continued working as a Coordinator for a multi-institutional
ongoing Network project entitled ‘Mobilizing QTL/Genes for Quality Traits into High
Yielding Wheat Varieties Through Marker-Assisted Selection’, which involved five
institutions and will continue till end of September 2014. He also continued working
as a Co-PI (Prof HS Balyan, FNASc as PI) in this network project for one of the five
centres (CCS University, Meerut; October 1, 2009 to Sept 30, 2014) and in another
DBT funded project entitled ‘Development of Molecular Markers and Molecular Map
for QTL analysis in Jute’, which was completed in August 2011. Recently, a new
project entitled “Discovery, annotation, validation and characterization of SNPs in
Wheat (Triticum aestivum L.) and haplotype structure determination using NextGeneration Sequencing Data" was also sanctioned to him (as Co-PI) in collaboration
with Dr. Kunal Mukhopadhyaya of BITS, Mesra, Ranchi. Professor Gupta is also
collaborating with Professor Kulvinder S Gill of WSU, Pullman (USA) on an NSF
project entitled ‘An Alternate Dwarfing Gene System to Improve Abiotic Stress
Tolerance in Cereals”: under this collaborative project, he also visited USA during
Jan-Feb 2012, and attended Plant and Animal Genome XX Conference at San
Diego, California (Jan 14-18, 2012). With Prof HS Balyan (FNASc) of CCS
University, Meerut, he also submitted two R&D projects to DBT for funding. Thus his
involvement in research has been enormous.
B. Seminars/conferences organized:
(1) Second Workshop on Marker-Assisted Selection for Crop Improvement, 2729 October 2010), ICRISAT, Patancheru, Hyderabad)
(2) Indo-US Conference on “Development and Use of Molecular Markers for
Crop Improvement”, 29-31 October, 2011, NASC Complex, New Delhi)
C. Conferences Attended and Invited Lectures Delivered in India (2010-2012):
(1) “National Symposium on ‘Genomics and Crop Improvement: Relevance and
Reservations’ ANGRAU, Hyderabad (February 25-27, 2010).
(2) “2nd National Workshop on Marker-Assisted Selection (MAS) for Crop
Improvement”, ICRISAT, Patancheru, Hyderabad (27-29 October 2010).
(3) “3rd International Group Meeting in “Wheat Productivity Enhancement Under
Changing Climate” organized at UAS, Dharwad, Karnataka, India (February
9-12, 2011).
D. Conferences Attended and Lectures Delivered Abroad:
(1) A series of invited lectures at a training course on “wheat breeding and
pathology”, organized by CIMMYT Regional Centre, Kathmandu, Nepal
(November 24-25, 2011)
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(2) Lecture on “Marker-Assisted Selection for Improvement of Some Major Crops
in India” at PAG XX (San Diego, California; January 14, 2012)
(3) Lecture at Washington State University (WSU), Pullman, USA on “Indian
Agriculture and An Integrated Approach for Crop Breeding” (January 23,
2012).
E. Other Invited lectures Delivered in India
At least a dozen lectures were delivered at the following institutions: (i) NBRI,
Lucknow (May 11, 2011; Annual Technology Day Celebration); (ii) MITS School of
Biotechnology, Bhubaneswar (June 9, 2011; INSPIRE Program); (iii) IIHR, Bangalore
(June 13, 2011); (iv) University of Delhi South Campus (UDSC) (September 26,
2011); (v) ICRISAT, Hyderabad (November 16, 2011); (vi) Central Salt and Marine
Chemical Research Institute (CSMCRI), Bhavnagar (November 22, 2011); (vii) PAU,
Ludhiana (March 12, 2012); (viii) DN College, Meerut, (March 17, 2012); (ix) DS
College, Aligarh (March 28, 2012; UGC programme); (x) National Institute of Plant
Genomics, New Delhi (April 11, 2012).
F. Books Authored or Edited
1. “Plant Biotechnology” (being revised)
2. “Cell and Molecular Biology” 3rd Edition (Under Preparation)
3. “Quantitative Genetics” (New Book, Under Preparation)
4. Cereal Genomics II, Springer (being edited; to be released in 2012=13)
G. Editorial Responsibilities: Member Editorial Board of the Following Journal
1. Proceedings INSA (Biological Section)
2. Euphytica (Springer)
3. International Journal of Plant Genomics (IJPG)
H. List of Research Publications:
1. Gupta, P.K. (2011). In Hasnain, S.E. et al. (eds.) “Biotechnology for
Sustainable Development: Achievements and Challenges”. Tata McGraw Hill,
New Delhi. Pp. 31-49.
2. Das, M., S. Banerjee, N. Topdar, A. Kundu, D. Sarkar, M.K. Sarkar, H.S.
Balyan and P.K. Gupta (2011). J. Plant Biochem. Biotech. 20: 270-275.
3. Sablok, G., P.K. Gupta, J-M. Baek, F. Vazquez and X.J. Min (2011).
Biotechnol. Lett. 33: 629-636.
4. Gupta, P.K. (2011). In Singh, S.S. et al. (Eds.). “Wheat Productivity
Enhancement under Climate Change”, Proc. 3rd IGM, UAS Dharwar, 9-12
Feb, 2011. Pp. 115-125; p. 151-161.
5. Kumar, J., V. Jaiswal A. Kumar, N. Kumar, R.R. Mir, S. Kumara, R. Dhariwal,
S. Tyagi, K.V. Prabhu, R. Prasad, H.S. Balyan and P.K. Gupta (2011). Field
Crops Res 123: 226–233.
6. Gupta, P.K. (2011). In Muralidharan, K. and Siddiq, E.A. (Eds.). “Genomics
and Crop Improvement: Relevance and Reservations”. p. 363-372.
7. Mir, R.R., J. Kumar, H.S. Balyan and P.K. Gupta (2011). Genet Resour Crop
Evol 59: 717-726.
8. Bandopadhyay, R., S. Rustgi, R.K. Chaudhuri, P. Khurana, J.P. Khurana,
A.K. Tyagi, H.S. Balyan, A. Houben, P.K. Gupta (2011). J. Genetics &
Genomics (Elsevier) 38: 315-325.
9. Mir, R.R., N. Kumar, V. Jaiswal, N. Girdharwal, M. Prasad, H.S. Balyan and
P.K. Gupta (2012). Mol Breeding (2012) 29: 963–972.
10. Tyagi, S. and Gupta, P.K. (2012) Meta-analysis of QTL for preharvest
sprouting tolerance and dormancy in bread wheat. Triticeae Genomics and
Genetics 3: 9-24.
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11. Gupta, P.K., H.S. Balyan, P.L. Kulwal and V. Gahlaut (2012).. Plant Breed.
Rev. (in press).
12. Gupta, P.K., (2012) Professor Kameshwar Sahai Bhargava, A Memoir: Indian
National Science Academy, New Delhi (in press).
(XV) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. Aloknath Chakrabarti, Indian Institute of Science, Bangalore
Research work carried out: A class of multi–layer fluid flow problems in infinite
channels with arbitrary bottom topography has been analyzed in the light of both
linear as well as weakly nonlinear theory. A research paper involving this study has
been published and a new research paper in this area has been submitted for
publication. The fully nonlinear theory applied to this class of fluid flow problems
giving rise to systems of singular integral equations involving unknown curves of
integration is being investigated presently. New methods have been developed for
solution of singular integral equations involving logarithmically singular kernels and
the resulting solutions have been utilized successfully in a class of mixed boundary
value problems occurring in the theory of surface water waves.
Algebraic approaches involving the Least Squares Method and the Singular Value
Decomposition Method to determine the unknown coefficients involved in series
expansions of functions of a single real variable have been examined in detail and
research on application of these new approaches in solving integral equations of
various types and forms have been carried out. A class of mixed boundary value
problems in the area of fluid mechanics involving propagation of flexural gravity
waves has been solved by the aid of the algebraic approaches developed.
A class of water wave scattering problems, involving pairs of vertical barriers, with
various placing, in water of infinite depth, has been solved by the aid of coupled Abel
type singular integral equations. The analytical results obtained are found to compare
very well, numerically, with the corresponding results obtained by the use of complex
function theory , by previous workers, under special circumstances.
Methods based on analysis of functions of real variables only have been developed
to solve a class of singular integral equations, showing successfully that elaborate
use of complex function theory and Riemann Hilbert problems are not needed at all
to study such singular integral equations.
Several research papers have been prepared and the detailed list is provided below.
Papers Published
[1] S. Banerjea, B. Datta and A. Chakrabarti, “ Solution of singular integral equations
involving logarithmically singular kernels with application in water wave problem”,
ISRN Applied Mathematics, Vol.2011 (2011), Article ID 341564, doi:
10.5402/2011/341564.
[2] A. Chakrabarti and S.C. Martha, “ A review on the mathematical aspects of fluid
flow problems in an infinite channel with arbitrary bottom topography”, Journal of
Applied Mathematics and Informatics, JAMI, Vol.29 (2011), No. 5–6, pp.1583–1602.
(2011).
Papers prepared and submitted for publication
[1] S.Panda, S.C. Martha and A. Chakrabarti, “ Three–layer fluid flow over an
obstruction in an infinite channel”, Submitted to “Wave Motion”.
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[2] S. Mahapatra and A. Chakrabarti, “ Angebraic approaches in infinite series
expansions of functions , with application to a water wave problem” , Submitted to
“Applied Mathematics and Computation “.
[3] S. De, B.N. Mandal and A. Chakrabarti, “ Application weakly singular integral
equations in a water wave scattering problem”, Submitted to “IMA Journal of Applied
Mathematics”.
[4] A. Chakrabarti and S.C. Martha, “ On the methods of solution of singular integral
equations”, Submitted to “ Mathematical Sciences”.
[5} S. De, B.N. Mandal and A. Chakrabarti,, “ Water wave scattering by two
submerged equal vertical plates”– to be submitted to a journal.
Book Published: Applied Singular Integral Equations”, By B.N. Mandal and
A.Chakrabarti, Published by CRC Press, Taylor and Francis Group, 2011.
Other Activities : (a) A paper entitled “Solution of three–part Wiener–Hopf problems
occurring in Scattering Theory” , By A. Chakrabarti , has been presented as an
invited talk in the conference entitled “Frontiers in Applied and Computational
Mathematics”, FACM–2011, to be held at NJIT ( New Jersey Institute of
Technology), Newark, NJ, USA, during the period: 9th to 11th June, 2011.
(b) Several Lectures have been delivered in various universities and Institutions in
India , based on the research carried out.
The details are as follows:
1. Some Mathematical Aspects of Water Wave Scattering Problems involving floating
structures, delivered at IIT, Kharagpur.
2. Some Mathematical Aspects of Water Wave Problems, delivered at Jadavpur
University.
3. Delivered three special lectures, entitled:
(a) Function-Theoretic Methods in Boundary Value Problems,
(b) Some Aspects of over–determined systems of linear algebraic equations,
(c) Singular Integral Equations of different forms and their solutions with
applications in Fluid Mechanics..
in the winter school on “ recent trends in Mathematical Methods ‘, held by the
department of Applied Mathematics, Calcutta University,
4. Delivered a lecture on “Green’s function Technique for differential equations”, in
Science Academy’s lecture workshop, held in the Department of Mathematics,
PSGR Krishnammal College for women,
Coimbatore .
5. Delivered a lecture on “ Solution of Fredholm Integral Equations of the Second
Kind”, in the department of Applied Mathematics, Calcutta University.
(XVI) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. K.A. Natarajan, Indian Institute of Science, Bangalore
Development of environmentally-benign mineral processing and environmental
control through mineral biotechnology
Major Objectives :
1. Microbially-induced flotation and flocculation of Indian sulfide ores and oxides
ores such as lead-zinc sulfides, iron ores, bauxite and clays.
2. Bioleaching to help Indian Mining Industries and Atomic minerals such as
copper, zinc, gold and uranium. Efforts will be made to extend my work to suit
field conditions through discussions with concerned Indian Mining Industries.
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3.

Bioremediation and environmental control with relevance to Indian Mines.
Through expertise developed over 30 years of past research in my laboratories,
efforts will now be made to transfer acquired knowledge to industries such as
Hutti Gold Mines, Hindustan Copper Limited, Hindustan Zinc Limited and
Uranium Corporation of India Limited.
4. Maintenance of bacterial culture bank developed at Indian Institute of Science,
Bangalore. We have already developed an Industrial Collection of Mining
Microorganisms containing various organisms such as Acidithiobacillus, Bacillus
spp., Yeast and Sulfate Reducing Bacteria. All these organisms isolated from
various Indian mines will be preserved, cultured and put to use in several
applications such as Bioleaching, Biomineral beneficiation and Bioremediation.
The following are the major achievements under the above project
1. Bacterial Culture Bank
Growth and preservation of mining microorganisms isolated from Indian mines are
maintained. Maintenance of bacterial culture bank developed at Indian Institute of
Science, Bangalore. We have developed an Industrial Collection of Mining
Microorganisms containing various organisms such as Acidithiobacillus, Bacillus
spp., like B.megaterium, B. firmus, B.licheniformis, B.subtilis and B.cereus,
Saccharomyces cerevisiae and Sulfate Reducing Bacteria. All these microorganisms
isolated from various Indian mines are preserved, cultured and put to use in several
applications such as Bioleaching, Biomineral beneficiation and Bioremediation.
Morphological features and photographs of few of the bacterial strains preserved in
the culture bank are given in figure 1 and 2.
Figure 1: Morphological features of some bacterial strains in the culture bank

Acidithiobacillus
ferrooxidans

Sulpahte reducing
bacteria

Paenibacillus
polymyxa

Bacillus
firmus

Saccharomyces
cerevisiae

Bacillus subtilis

Bacillus
megaterium

Bacillus cereus

Leptospirillum
ferrooxidans

Bacillus
licheniformis

Figure 2: Photographs of some bacterial strains in the culture bank

Growth of At. ferrooxidans
and
L. ferrooxidans on agar plates

Growth of sulphate
reducing bacteria
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Growth of At. ferrooxidans
and
L. ferrooxidans in broth
medium

Growth of At.
thiooxidans in broth
medium

2. Microbially Induced flotation and flocculation for iron ore beneficiation and
environmental control through Xanthate remediation (Work done by
Mrs.Sarvamangala (SRF) from January, 2011 to October, 2011)
Selective separation of hematite from alumina and quartz, calcite and apatite was
achieved through microbiologically induced flotation and flocculation in presence of
Bacillus subtilis and Saccharomyces cerevisiae. Bacterial metabolites containing
extracellular proteins were characterized from mineral-grown bacterial cell free
extract.
Cells of B.subtilis exhibited higher affinity towards hematite when compared to
quartz, calcite and alumina. Bacterial adhesion was observed to be significantly
higher on hematite (Figure 3). Hematite could be effectively separated from quartz,
calcite and corundum through microbially-induced selective flotation recovery of
quartz was around 90% and that of corundum and calcite was 70%. Extracellular
protein (EP) exhibited higher affinity towards quartz compared to calcite and alumina
and EP exhibited lower affinity towards hematite. Mineral-induced proteins were
expressed when bacterial cells were grown in presence of quartz, calcite, alumina
and hematite.
Selective separation of hematite from apatite was also achieved in presence of yeast
(Saccharomyces cerevisiae). Yeast can adhere to mineral surfaces and influence
subsequent separation of the minerals. Yeast Cells and metabolic products were
used in flocculation and adsorption studies of the above oxide minerals. Yeast
functions as a stronger depressant for apatite at neutral pH range. Selective affinity
of yeast cells towards the mineral surface was observed through adsorption studies.
The specificity of yeast attachment / adhesion on mineral surface has been studied
through scanning electron microscopy (Figure 4). Flocculation behavior of hematite
and apatite before and after interaction with yeast cells was studied. At pH 6.0-7.0
range apatite interacted with yeast cells was found to settle around 85% in 5 min and
hematite settled only 25% in 5 min. The settling rate of apatite was significantly
increased after interaction with cells. Hematite was found to settle 98% at pH 9.010.0 range in 5 min and apatite showed only around 25% of settlement. Selective
separation of hematite and apatite was possible at both neutral pH range and 9.010.0 pH range through flocculation. This study has demonstrated the utility and
amenability of microbially-induced mineral beneficiation of iron ores through yeast
cells.
(a)

(b)

(c)

(d)

(a)

Apatite
pH 6.0-

(b) Hematit
e

(c)
Apatite
pH 9.010.0

Figure 3: Scanning electron micrographs of B.
subtilis attached onto (a) quartz, (b)
calcite (c) corundum and (d) hematite

(d
)

Hematite
pH 9.0-

Figure 4: Scanning electron micrographs of
Saccharomyces cerevisiae attached onto (a)
apatite, (b) hematite at pH 6.0-7.0 and (c)
apatite and (d) hematite at 9.0-10.0
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Bioremediation of flotation collector like xanthate was studied using Bacillus subtilis.
Bacterial utilization of the sodium isopropyl xanthate for metabolism and growth leads
to their gradual degradation in the aqueous medium and this aspect is of great
practical significance in the effective removal of flotation reagents from mineral
processing effluents as a tool in environmental control. Bacillus subtilis was
effectively used to degrade and remove residual flotation reagents from aqueous
effluents.
3. Biomediated Separation of Clay (Kaolinite) from Hematite (Work done by Ms.
S. Poorni (SRF) from December, 2011 to March, 2012)
Bacterial cultures like B. megaterium, B. firmus, B.licheniformis and B.cereus were
procured from NCIM Pune and deposited in our culture bank for conducting
experiments.
Selective separation of hematite from kaolinite was achieved through the standard
proteins like Bovine serum albumin (BSA), Casein, Lysozyme and Ovalbumin.
Effective separation of hematite from kaolinite was achieved on interaction of the
minerals with BSA. Flocculation behavior of hematite and kaolinite before and after
interaction with BSA and Casein were studied. At pH 6.0-7.0 range hematite was
found to settle around 95% in 5 min and kaolinite settled only 15-30% in 5 min. At pH
9.0-10.0 range, Hematite was found to settle 90% in 5 min and kaolinite showed only
around 20% of settlement when interacted alone. Selective separation of hematite
and kaolinite on interaction with BSA was attained only at neutral pH and not at
higher pH range. On interaction with casein, hematite was found to settle 95% when
interacted alone at neutral pH, where as selective separation of a mixture of hematite
and kaolinite was not found to be efficient. Selective flocculation of a mixture of
hematite and kaolinite on interaction with BSA and Casein proteins is given in Table
1. This study has demonstrated the utility and amenability of mineral beneficiation of
hematite through proteins.
Table1: Selective flocculation of a mixture of hematite and koalinite on interaction with BSA and Casein
proteins

Percent weight settled
Conditions
pH-7
pH-9
pH-7
Casein
interacted pH-9
BSA
pH-7
interacted pH-9
Control

Hematite alone

Kaolinite alone

91
95
95
96
95
90

70
76
29
74
30
20

1:1 mineral mixture
Hematite Kaolinite
90
25
92
30
68
37
55
42
90
15
67
40

4. Delivered Lectures, Conducted workshops And Trained Students and young
researchers from Indian instituions
 Delivered lectures in various schools and colleges in Bangalore
 Degree students from Colleges around Bangalore were allowed to take
training in my Laboratories.
 Conducted Academies Lecture Workshop on “Current trends in
Biotechnology” sponsored by Indian Academy of Sciences (Bangalore),
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Indian National Science Academy (New Delhi) and National Academy of
Sciences (Allahabad) and hosted by Dayanand Sagar College of Biological
Sciences (Bangalore) from September 30, 2011-October, 01, 2011.
 Conducted Academies Lecture Workshop on “Biological Aspects of
Environmental Degradation and Protection” sponsored by Indian Academy of
Sciences (Bangalore), Indian National Science Academy (New Delhi) and
National Academy of Sciences (Allahabad) and hosted by The Oxford College
of Science (Bangalore) from October, 13-14, 2011.
 Conducted workshop on “Challenges in Environmental Restoration”
sponsored by Indian Academy of Sciences (Bangalore), Indian National
Science Academy (New Delhi) and National Academy of Sciences
(Allahabad) and hosted by Bharathidasan University, Trichy from March, 5-6,
2012.
5. Publications in Journals and Conference Proceedings
1. K.A. Natarajan and S. Usha Padukone, “Microbially-induced separation of
quartz from hematite using yeast cells and metabolites”, Minerals &
Metallurgical Processing Journal, 29, 2(2012), pp 81-87
2. H. Sarvamangala and K.A. Natarajan,” Microbially induced flotation of alumina,
silica / calcite from haematite”, International Journal of Mineral Processing, 99,
(2011) pp70-77.
3. S. Usha Padukone and K.A. Natarajan, “Microbially induced separation of
quartz from calcite using Saccharomyces cerevisiae”, Colloids and Surfaces B:
Biointerfaces, 88, (2011) pp 45-50.
4. M.N. Chandraprabha and K.A. Natarajan, “Mechanism of arsenic tolerance and
bioremoval of arsenic by Acidithiobacillus ferrooxidans”, J.Biochemical
Technology, (2011), 3(2):257-265
5. M.R. Sabari Prakasan and K.A. Natarajan, “Biodegradation of xanthate using
Pseudomonas putida”, communicated to Proceedings of the National Academy
of Science, Biological Sciences.
6. K.A. Natarajan, “Biotechnological innovations in environment-friendly metal
extraction and materials processing”, Proceedings: International Conference on
New Horizons in Biotechnology (NHBT-2011), Trivandrum, India.
7. K.A. Natarajan, “Biotechnology for environmentally-benign beneficiation and
extraction of zinc”, Proceedings: International Conference on Mineral
Processing Technology (MPT-2011), Udaipur, India.
(XVII) A brief report on the work done by NASI Senior Scientist Platinum
Jubilee Fellow, Prof. B.P. Chatterjee, West Bengal University of Technology,
Kolkata
Title of the Research Project Undertaken : Nanoscience and Glycoscience in
Health and Disease using Lectin as Tool
Lectin – Quantum Dot Conjugate as Cytochemical Probe to Understand Glycan
Structures on the HepG2 Cells
Introduction : Different fluorescent markers have long been used as imaging and
labeling probes in biological studies.
In this respect the development of
semiconductor quantum dots (QDs) as immunocytochemical probes have recently
gained tremendous attention. QDs have unique advantage of higher brightness,
broad absorption range and narrow emission spectra, better stability towards
photobleaching and chemical degradation, high quantum yield, single source
excitation for all colors etc. QDs can also be made water soluble and biocompatible
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based on the necessity. The surface modification of QDs with different antibodies,
aptamers, peptides, or other small molecules which specifically bind to the antigens
present on the target cells or tissues, have been used as targeted imaging and
diagnostic modalities for in vivo and in vitro applications. Currently QDs have been
engineered for the potential applications of traceable drug delivery due to their
potential in pharmacokinetics and pharmacodynamics of drug candidates and hence
have been used as distinct classes of therapeutic agents for simultaneous imaging
and therapeutic applications.
Lectins are proteins or glycoproteins of non-immune origin ubiquitous, in nature,
which specifically and reversibly bind to carbohydrates. Interaction of lectins with
specific carbohydrates on the surface of cells is the recognition process that includes
several biological functions like cell adhesion, cell separation, signal transduction,
fertilization, apoptosis, metastasis etc. This report describes an easy, effective and
reproducible method to synthesize Ricinus communis agglutinin (RCA) conjugated
semiconductor QDs, and its application to study the carbohydrate structures on
hepatocellular carcinoma (HepG2) cells surface.
Preparation of CdS QD and attachment of Ricinus communis agglutinin to QD
surface: CdS QD was prepared as follows. Briefly, to 4x10-4 M aqueous solution of
CdCl2,H2O, 4x10-4 M aqueous solution of Na2S, 9H2O was added in the presence of
sodium hexametaphosphate [(NaPO3)6] and 0.1M NaOH (pH 8.7) with stirring under
N2 atmosphere.For surface coating of CdS QD with Cd(OH)2,CdCl 2 (0.01M) was
added dropwise and the solution was stirred for 24 h at room temperature (pH10.5).
CdS /Cd(OH)2 QDs were further modified by the attachment of Ricinus communis
lectin (RCA) on its surface. To the stirred solution of CdS/Cd(OH)2 QDs (16.0 ml) at
15±1 ˚C, 2.0 ml of different concentrations of RCA were added dropwise keeping the
final ratio of QD:lectin at 5:1, 10:1, 20:1 and 50:1 respectively. Finally ~ 600 µl of
glutaraldehyde solution (15%) in PBS buffer (0.01 M, pH 7.4) were added with stirring
followed by incubatation at 37˚C for 4 h. Finally, QD-RCA conjugate was kept in pH
7.8 at 2-8˚C.
Characterization of CdS/ Cd(OH)2 QD : The QD formation was confirmed by
fluorescence spectroscopy, transmission electron microscopic (TEM) (Figure 1),
powder x-ray diffraction (XRD) and dynamic light scattering (DLS) (Figure 2) studies.
The size of the prepared QDs was found to be ~ 5 nm by HRTEM and it was also
found that the particles were monodispersed in nature (Figure 1). The size of the
native QDs and RCA conjugated QDs was found to be in the range of < 10±1 nm
with polydispersity index of 0.28±0.03 and 168±12 nm with polydispersity index of
0.56±0.08 respectively as determined by DLS studies (Figure 2). This biological
probe was specifically designed with Ricinus communis agglutinin (RCA120) to
interact with the sugars present on the HepG2 cell surface.

Figure 1: TEM image of CdS/Cd(OH)2 QDs.
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Figure 2: Comparison of the hydrodynamic diameters of the QD and lectin conjugated QDs. (A)
CdS/Cd(OH)2 QD, (B) QD-RCA (10:1) and (C) QD-RCA (20:1).

The prepared QDs were characterized by UV absorption spectroscopy when two
bands were observed at ~ 280 and 340 nm respectively. When the QDs were excited
at different wavelengths viz., 280, 300, 320, 340 and 360 nm respectively by
fluorescence spectroscopy, the maximum fluorescence intensity was found at 340
nm excitation though the peak position of the spectra remained the same. When the
QDs were excited at 340 nm, a strong band at 455 nm was observed. No
appreciable change in the shape, symmetry and intensity of the fluorescence spectra
have been observed for the QDs even after two months which proves that the QDs
prepared were quite stable (Figure 3). This proved to be true as there was no
precipitation during its storage for two months.
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Figure 3: Relative stability of the CdS/Cd(OH)2 QDs immediately after preparation (straight line)
and after 60 days (dotted line). Excitation at 340 nm.

The stability of the QDs at different pH was checked by fluorescence studies.The
maximum fluorescence intensity for the QDs when tested at different pH was found
to be between pH 7 and 8. RCA conjugated QDs when monitored by fluorescence
studies using different concentrations of QD-RCA conjugates, it showed almost
identical fluorescence band which was comparable to native QDs (Figure 4).

93

Fluorescence Intensity

200

150

100

50

0
400

450

500

550

600

Wavelength (nm)

Figure 4: Fluorescence intensity plot of QD-RCA at two different concentrations; QD (straight),
QD-RCA (10:1, dotted) and QD-RCA (20:1, dash dotted).

QD-RCA was found to be stable even keeping after 2 months as there was not
appreciable change in the fluorescence intensity and shape and symmetry of the
lectin conjugated QDs. This proves that QDs-RCA are quite stable (Figure 5).
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Figure 5: Stability of lectin conjugated QD-RCA; immediately (10:1, straight; 20:1, dash), after
two months (10:1, dot; 20:1, dash dotted).

RCA conjugated QD showed hemaglutinating activity (titer-1 23) as comparable to
native RCA (titer-1 24).
Quantum dot-RCA interaction with HepG2 cells : HepG2 cells on treatment with
different concentrations of QD-RCA showed fluorescence not only on the surface of
the cells but also inside the cells including nucleus and cytosol. The absence of any
recognizable fluorescence of cells in the presence of native QD (CdS/Cd(OH)2)
supports the fact that QD-lectin enters into the cell through the lectin carbohydrate
interaction (Figure 6).
(a)

(c)

(b)

d
Figure 6: Fluorescence microscopy images of QD-RCA treated HepG2 cells with (a)
CdS/Cd(OH)2 QD, (b) QD-RCA (10:1) and (c) QD-RCA (20:1) respectively.
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To check the validity of the QD-RCA as in vitro imaging probe, similar study was
also carried out with fluorescence isothiocyanate conjugated RCA (FITC-RCA). It
was observed that the fluorescence intensity of the HepG2 cells interacting with QDRCA was much brighter compared to the cells interacting with the FITC-RCA (Figure
7) though the concentration of the FITC-RCA was used almost same like that of QDRCA. Moreover, when both QD-RCA and FITC-RCA were tested after same time of
interval, it revealed that the intensity of the cells treated with FITC-RCA decreased
rapidly (within one day), whereas even after 10 days, QD-RCA was able to retain its
strong fluorescence inside the cells, which was absent with FITC-RCA. In addition
to this it was found that the fluorescence by FITC-RCA was observed mostly on the
HepG2 cells surface while the HepG2 cells as a whole were fluoresced by QD-RCA
which indicates that the QD-RCA conjugate penetrated the cell wall and bound to
the organelles of cell This is because of the fact that FITC being bigger in size
compared to QDs could not penetrate the cells.
(a)

(b)

(c)

Figure 7: Confocal microscopy images of (a) QD-RCA after 10 days, (b) FITC-RCA after 1 h and
(c) FITC-RCA after 1 day.

Fluorescence of HepG2 cells by QD-RCA was due to specific lectin carbohydrate
interaction as proved by RCA-inhibition studies using its inhibitory sugar β-galactose.
Figure 8 shows no fluorescence on the surface of HepG2 cells by QD -RCA-βgalactose complex which indicates the binding site of RCA was blocked by βgalactose. Incubation of QD-RCA with different concentrations followed by addition of
QD-RCA-β-galactose complex to HepG2 cells showed more fluorescence of the
nucleus compared to that of the cytosol of individual HepG2 cell (Figure 8). This
result suggests that there were more β-galactose units in cytosol which could not
bind to QD-RCA-β-galactose complex, whereas the presence of β-galactose units
are less in number in nucleus since after treatment with the QD-complex intense
fluorescence was still persisting. Figure 9 shows the results.
(a)

(b)

Figure 8: Fluorescence microscopy images of QD-RCA treated with 10 µM β-galactose on HepG2
cells. (a) and (b) are from two different regions. Arrow indicates the nucleus of the cell which is
maximum fluorescent.
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Figure 9: Intensity measurement of nucleus (open box) and cytosol (shaded box) of ~ 50 cells
before and after inhibition (1) RCA-QD (1:10) and (2) RCA-QD + β- gal using ImageJ software.

(XVIII) A brief report on the work done by NASI Senior Scientist Platinum
Jubilee Fellow, Prof. D.P. Agrawal, Director (Hon.), Lok Vigyan Kendra, East
Pokharkhali, Almora
Project: Book on History of Science & Technology of India
I. Bibliographies
The following bibliographies were prepared:
1. History of Ceramic Technology
2. History of Glass Technology
3. History of Archaeometallurgy
4. History of Medicine
5. History of Textile
6. History of Shipping & Navigation
II. Draft Chapters
First drafts of the following chapters were completed. The chapters have been
named alphabetically for flexibility of rearranging at the final stage:
 Chapter C: History of Ceramic Technology
 Chapter D: History of Textile Technology
 Chapter L: History of Glass and Faience Technology
 Chapter M: History of Medicine Systems
 Chapter N: History of Ship building and Navigation
 Chapter P: History of Hydraulic Technology will be ready in June
2012
III. Summaries of Draft Chapters
Chapter C: History of Ceramic Technology
The Mesolithic sites of southern UP have yielded handmade pottery. The Neolithic
ceramics comprise: (1) Cord Impressed Ware (CIW), (2) Rusticated Ware (3)
Burnished Red Ware, and (4) Burnished Black Ware. Rice husk, straw, chaff, etc.,
were used as temper. The pots are ill-fired, and had a coarse fabric.
The Harappan pottery represents a peak of ceramic technology and was produced
at high temperature like stoneware and glazed faience objects. The Chalcolithic
ceramics include the Red ware, Black-and-Red ware, Black Slipped ware, followed
96

by the Northern Black Polished Ware (NBPW) whose time span was c. 500 - 200
BCE. Made of well levigated fine clay (a ferric oxide gloss) the slip has steel blue,
bronze, pink, violet, silver and gold colours. The slip is not a glaze, as there is no
breakdown of clay into an amorphous crystalline structure.
Chapter L: History of Glass & Faience Technology
A variety of vitreous silicates (glass, glazes and faience) have been reported from c.
1000 BCE to 100 CE. The earliest evidence of glass beads was recorded at
Bhagwanpura from c. 1400-1000 BCE context. There are 212 ancient Indian sites
yielding glass out of which 155 sites were for glass beads. Silica is the raw material
for all the vitreous silicates. Craftspeople had great concern about transparency of
the material (Kanungo 2004).
Chapter D: History of Textile Technology
The Harappan sites have yielded cotton woven in a coarse plain weave, terracotta
spindle whorls and weaving implements. Brocade, spinning and weaving instruments
are mentioned in the Yajurveda. The fine muslin of Dacca was globally famous and in
great demand. In the Medieval period India developed the cotton gin and the bow
scotch. For cloth printing the clay blocks were used in this period. By the sixteenth
century printed chintz had become quite well known. Carpet weaving used excellent
techniques. The textile technology flourished till the eighteenth century when the
British tried to kill it by cutting off fingers of the master weavers. Yet the legendary
Dhaka muslins, the Gujarat silk embroideries, the cotton varieties, manufactured
primarily on the Coromandel Coast and Gujarat, were exported to the markets of
Indonesia, Malaya, Thailand, Persian Gulf and East Africa.
The machine-operated processes began around the middle of the nineteenth century
and continued to progress till the end of the next century. Technical improvements in
the handloom industry were also initiated in this period. The first improved loom with
fly-shuttle was used in 1911.
Chapter M: History of Medicine
The Ayurveda is the oldest indigenous medicine system going back to 2500 BCE. It
manages a large number of ailments and uses a holistic approach as a
comprehensive health care, employing herbal, mineral and animal products. The
drugs were administered after a complex process of pharmaceutics.
Chapter N: History of Shipping & Navigation
India is surrounded by sea and has a large number of sheltered harbours. The
development of shipbuilding and navigation extends from the Harappan Civilization to
the early medieval times.
The seafarers of India had ample knowledge about
currents, tides, waves, weather, and wind, and also about shipbuilding since the
Harappan period. The Harappan boats were flat bottomed with a sharp upturned
prow and stern. The world’s first dock at Lothal was located away from the main
current to avoid deposition of silt. In overseas trade and commerce the ports on the
East and West coasts of India played a vital role from the 3rd millennium BCE
onwards.
Prehistory: The Mesopotamian inscriptions indicate that Indus traders carrying
copper, hardwoods, ivory, pearls, carnelian, and gold were active in Mesopotamia
during c. 2300 BCE. The Gulf of Khambhat has the highest tidal amplitude which
allowed ships during tides in the river estuary. The early sailors used an Astrolabe
like instrument to measure degree and altitude of stars. Star Chart was used for
finding direction, location and calculating ship’s bearings. The inland waterways were
preferred to the thickly wooded land routes. The Pala, Sena and Mughal rulers used
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water routes. Chilka Lake was a boatbuilding centre. The traditional crafts were used
to carry passengers, cargo and for fishing and can stay in the lake for five to six
months at a stretch and have the capacity to carry five to six quintals of cargo.
According to Greek writers like, Arrian and Curtis, shipping was a highly developed
industry in India in the fourth century BCE. The most important source of information
concerning ancient sea ports of India is the author of Periplus who hailed from
Alexandria. The Cholas also excelled in maritime activity.
Medieval and Modern Periods. The Periplus Maris Erythraei names several Indian
ports from where large ships sailed towards east to Khruse. Moluccan products were
shipped across ports of Arabia passing through India and Sri Lanka (Donkin
2003:92). The Chola navy invaded and conquered Srivijaya (7–13 centuries CE) in
the Malay Archipelago (Nilakanta Sastri 1984:211-220). By the 9th century, southern
India had developed extensive maritime activity (Kulke & Rothermund 2001:12,
118). Buddhism travelled with maritime trade, promoting coinage, art and literacy
(Donkin 2003:69). About the Indian ships Marco Polo (13th Century CE) said, “...built
of fine timber, having a sheath of boards laid over the planking in every part, caulked
with oakum and fastened with iron nails. The bottoms were smeared with a
preparation of quicklime and hemp, pounded together and mixed with oil from a
certain tree which is a better material than pith.” The Indian vessels in the 14th - 15th
centuries could carry over 100 seamen and were equipped with bulkhead (Donkin
2003). The Indian Shipbuilders built ships capable of carrying 1000 tons load. The
shipbuilders at the Bombay Dockyard built ships like the HMS Hindostan
(1795) and HMS Ceylon (1808) (Donkin 2003). David Arnold says:
Shipbuilding was a well-established craft … along the Indian coastline long
before the arrival of the Europeans...vessels built …in India were cheaper and
tougher than their European counterparts.
… The Britannia, a ship of 749 tons launched in 1778, so impressed the Court
of Directors …that several new ships were commissioned from Bombay…. In
all, between 1736 and 1821, 159 ships of over 100 tons were built at Bombay,
including 15 of over 1,000 tons. Ships constructed at Bombay in its heyday
were said to be ‘vastly superior to anything built anywhere else in the world’
(Arnold 2004:101-102).
Yukti Kalpataru describes technology of shipbuilding in great detail. Direction-finding
birds were used to locate land while the ships were in high seas. Marco Polo
mentions Indian ships carrying 6000 baskets of pepper and crew of 300. Below the
deck the space was divided into 60 small cabins with 13 bulkheads in the hold.
Nicolo Conti observed, “They build some ships larger than ours with five sails and as
many masts” (Varshney 2001:234).
Indian mariners and merchants had vast knowledge of the monsoon system. They
knew that the Northern wet monsoon permitted Greek and Arab ships to enter the
Arabian Sea and the Bay of Bengal and to return during dry winter monsoon.
The Maccha Yantra was a mariner’s compass. Panini (5th century BCE) refers to
four different kinds of timber used for the construction of boats and ships which
include amra (Mangifera indica), samali (Bombax malabaricum) and khadira (Acacia
catechu). Sal, sissoo and teak have a long life and Malabar teak was the best timber
for building ships.
The Harappans were the first mariners of India. The important Harappan period ports
were Lothal, Kuntasi, Dholavira, Megham, Nageswar, Bet Dwarka, Padri,
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Lakhabhaval, Todio and Prabhas-Somnath on west cost. During historical period, the
Indian ships were considered superior than the ones constructed in Europe.
(XIX) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. Shelley Bhattacharya, Visva Bharati University, Kolkata
(I) Stemness and Differentiation of Adult Hepatic Stem Cells (Oval cells):
Interaction with Metals
Isolation of Stem (Oval) Cells : Oval cells were induced in the AAF/PH rat model
(Shimano et al. 2003). Briefly, AF was administered daily to rats by gavage at 15
mg.kg-1 body weight for 4 days. On day 5, a standard two third PH was carried out
and, then the daily administration of AAF at the same dosage continued for 5 days.
All surgical producers were done under anesthesia by using anesthetic ether. Oval
cells were isolated by a two step collagenase digestion method (Shimano et al.2003).
Liver tissue was minced in cold Hank’s balanced salt solution and was digested in
DMEM containing 0.10% wt/v collagenase IV, 0.1% Actinase E, 0.01% Dnase I,
0.05% Hyaluronidase, 10-7 mol/L insulin and 10-8 mol/L dexamethasone for 60 mins
at 370C in a shaking water bath. Now the digested liver tissue was passed through a
60µm mesh. The filtrate was centrifuged at 50X g for 2 min. The supernatant was
collected and the centrifugation was repeated two more times. The final supernatant
was centrifuged at 190 x g for 8 min and pellets formed were used as the non
parenchymal cell population.
Isolation of differentiated hepatocytes : Rat hepatocytes were isolated from adult
male rat following a two step collagenase perfusion and plated in DMEM medium
onto collagen I gel. Cells were assessed for morphology (by light microscopy),
growth rates, and differentiated function (cytochrome P450 1A1 activity). Cultures
were incubated at 37ºC, 5% CO2-95% air, and medium was changed every 2-3 days.
Detection of oval cells and differentiated hepatocytes : Isolated cells generated
by AAF/PH were first observed under phase contrast microscopy. Oval cells express
cytokeratin 19(CK19), a marker specific for the biliary tree that includes bile ducts as
well as the canal of Hering. Hepatic progenitor oval cells were confirmed to be oval
cells by the double positive response towards the well-known markers, CK 19 and
SCF (Fig1).
Differentiated hepatocytes demonstrated negative response towards the stem cell
markers, CK 19 and SCF.
In vitro metal treatment of differentiated hepatocytes : Primary cultures were set
up with differentiated hepatocytes and subjected to low non lethal concentrations (5,
and 10 µM) of inorganic mercury treatments.
It was noteworthy that even at these low concentrations of mercury, the differentiated
hepatocytes underwent autophagic changes in cellular organization as against
apoptotic changes at higher concentrations.
Hepatocytes, treated with mercury in a dose (1, 2.5, 5 and 10 µM) and timedependent manner (0 min, 30 min, 1h, 2h and 4h) show autophagic cell death only at
5 µM HgCl2 within 30 min of incubation. At 1 and 2.5 µM HgCl2 no cell-death is
recorded while apoptosis is found at 10 µM HgCl2 (Fig 2), as evidenced by activation
of caspase 3. Autophagic cell death is confirmed by the presence of monodansyl
cadaverine (MDC) positive hepatocytes which is found to be highest at 1h. Atg599

Atg12 covalent-conjugation triggers the autophagic pathway within 30 min of 5 µM
HgCl2 treatment and continues till 4h of incubation (Fig 3).
Fig 1 : Identification of Stem cell and Differentiated Rat hepatocytes
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Fig. 2 : Induction of Apoptosis in rat hepatocytes
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On going Research Areas :
(II) Molecular mechanism involved in the regulation of C-reactive protein expression
in Achatina fulica
This study demonstrates that C-Reactive Protein (CRP), isolated from Achatina fulica
(a mollusc), protects rat hepatocytes against Pb(NO3)2 M Pb(NO induced
cytotoxicity and cell death. Treatment with 20 3)2 for 6h triggered apoptotic death in
rat hepatocytes. Interestingly, Achatina CRP (ACRP) pre-treatment significantly
reduced Pb(NO3)2 induced apoptotic cell death, which prompted us to assess the
anti-apoptotic property of ACRP. Hoechst staining revealed reduction in DNA
damage by ACRP treatment of Pb(NO3)2 treated hepatocytes. Annexin V-Cy3/CFDA
dual staining showed higher number of apoptotic cells due to Pb(NO3)2 toxicity which
was almost negligible in ACRP treated cells. Change in the mitochondrial membrane
potential also restored by ACRP as assessed in JC1 staining. ACRP pretreatment
was found to revert Pb(NO3)2 induced activation of caspases and thereby protect
cells from apoptotic death. The probable cause of such an action was found to be
due to inhibition of Pb(NO3)2 induced generation of superoxide anions. Thus ACRP
maintained the homeostasis of cellular redox as well as GSH status of the Pb(NO3)2
treated hepatocytes. To conclude, novelty of present report is the protection of
mammalian liver cells from heavy metal induced damage by molluscan CRP, which
provides unique opportunity to deal metal toxicity in mammal including human being.
(III) Impact of Arsenic Toxicity in zebra fish
Zebrafish being high genome similarity to human beings shows similar physiological
responses to higher vertebrates when exposed to different toxic compounds. It is an
excellent model to perform toxicological studies. Arsenic even at very low
concentration, which is environmentally safe, can cause abnormalities in biological
systems. From the present work, it can be surmised, that arsenic treatment may
result in disruption of detoxication system such as GST and catalase thereby
destroying the normal balance of cellular thiols. Moreover, oxidative arsenic induced
oxidative damage is also evidenced from the present study. The importance of the
present work lies in the fact that Arsenic can induce oxidative stress and can promote
apoptotic or necrotic cell death with such low dose which is otherwise not yet
reported. Information gathered from the present study may shed light on arsenic
induced toxicity to human beings. Our histological data and toxicological assays
indicate maximum damage within 15 days which were again restored within 30 days.
However, the clear mechanism of such arsenic mediated responses is beyond the
scope of the present study. It may be possible that arsenic exposure for more long
period (3-6 months) can again cause oxidative damage to the system, however, it
warrants further research.
List of Publications
1. Sulata Maity, Sonali Roy , Shelley Bhattacharya and Shibani Chaudhury (2011)
Metallothionein responses in the earthworm Lampito mauritii (Kinberg) following lead
and zinc exposure: a promising tool for monitoring metal contamination. Euro. J Soil
Biol. 47:69-71 Elsevier (Impact Factor 1.445)
2. Rakesh Kundu, Suman Dasgupta, Anindita Biswas, Sushmita Bhattacharya, Bikas
C Pal, Shelley Bhattacharya, P G Rao, N C Barua, Manabjyoti Bordoloi, Samir
Bhattacharya (2011) Carlinoside reduces hepatic bilirubin accumulation by
stimulating birirubin-UGT activity through Nrf2 gene expression. Biochem Pharmacol.
82:1186-1197 (Impact Factor 4.9)
3. Sarmishtha Chatterjee, Atish Ray, Sandip Mukherjee, Soumik Agarwal , Rakesh
Kundu, and Shelley Bhattacharya 2012 Low concentration of mercury induces
autophagic cell death in rat hepatocytes. Toxicology and Industrial Health (in press)
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4. Shelley Bhattacharya 2012. Endocrine Disruption and Fish Reproduction. In
Stress Physiology. Edited by S. Wendelaar. Academic Press (in press)
Book authored
Shelley Bhattacharya 2011. Environmental Toxicology, Books and Allied Publisher,
Kolkata, ISBN 81-87134-31Journal edited
1. Elke Dopp, Shelley Bhattacharya, Alfred V Hirner, Michael Aschner and Tanja
Schwerdtle (2012). Toxicity of Organometal(loids), Journal of Toxicology, doi
10.1155/2012/358484.
Seminar / Symposia attended
1.Shelley Bhattacharya and Soumik Agarwal 2012. Stress signals in adult stem
cells: Induction of apoptosis by carbaryl is mediated by a caspase independent AIF
mediated pathway. Invited Lecture at 7th Congress of the AOSCE, March 3-7, 2012,
Kuala Lumpur, Malaysia. (Invited lecture)
2.Agarwal S, Mukherjee S, Chatterjee S, Sarkar S, Maitra S, Bhattacharya S 2012.
Achatina C-reactive protein ameliorates lead induced toxicity in rat hepatocytes.
Abstract published in 51st Annual Meeting of the Society of Toxicology (SOT), March
11-15, 2012, San Francisco, CA. .
3.Shelley Bhattacharya 2011 Basic Elements of Research Leading to Good
Publications. Invited Lecture NASI (Varanasi Chapter) Workshop on Writing
Research Papers, BHU, Varanasi, June 10-11, 2011
4. Shelley Bhattacharya 2011 Environmental pollution. Invited Lecture at DST
INSPIRE programme held at Dibrugarh University, Assam, July 20-22, 2011.
5. Shelley Bhattacharya 2011 Symposium on Recent Trends in Cellular & Molecular
Signalling, Sankarpore, December 25-27, 2011 Chaired the Session on- Molecular
Regulators of Signaling Processes on December 25, 2011.
6. Shelley Bhattacharya 2011. Carbaryl Signals Apoptosis through Caspase
Independent AIF mediated pathway. Invited Lecture at Symposium on Recent
Trends in Cellular & Molecular Signalling, Sankarpore, December 25-27, 2011
7. Shelley Bhattacharya 2012 Acetylcholinesterase inhibition and detection of
Acetylcholinesterase agents in water samples in the Section of Environmental
Science at 99th Indian Science Congress, Bhubaneswar , January 4, 2012
(Platinum Jubilee Award Lecture, ISCA).
8. Shelley Bhattacharya 2012 Tales of Environmental Disasters: Are We Really
Doomed? Invited Lecture, DST INSPIRE Science Camp, Indian School of Mines
Dhanbad. March 23, 2012.
Awards/ Honours/ Prizes received
Platinum Jubilee Award Lecture , 99th Indian Science Congress, January 3-7, 2012
Bhubaneswar
Any other relevant information
1. Patent granted in 2011 on a Process for the Preparation of Immobilized enzymes
(No. 24487)
2. Elected Council Member- Asia Oceania Society for Comparative Endocrinology
(AOSCE) 2012-2016
Students Awarded PhD
a. Atish Ray, 2011. Cellular signals of arsenic and mercury toxicity in rat hepatocyte .
b. Soumik Agarwal, 2011. Apoptotic pathway in rat hepatic stem cells induced by
different xenobiotics
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c. Sushmita Bhattacharya, 2011. Therapeutic intervention of diabetes mellitus:
chemical and herbal approaches. Jointly with Prof Samir Bhattacharya
d. Santosh Podder, 2011. Fluoride induced genotoxicity in mammalian cells :
Relationship with endogenous glutathione level. Jointly with Dr Ansuman
Chattopadhyay
Students Registered for PhD
1 Sandip Mukherjee : (UGC BSR SRF) proposed title of thesis, “Molecular
mechanism involved in the regulation of C-reactive protein expression in Achatina
fulica”, jointly with Dr Sudipta Maitra
2. Sarmishtha Chatterjee; DST SRF (RET Qualified). Proposed title of thesis
“Molecular mechanisms of functional disorder induced by xenobiotics in rat liver”,
jointly with Dr Ansuman Chattopadhyay
3. Shuvasree Sarkar: UGC JRF (RFSMS- BSR Fellowship; RET Qualified) Proposed
title of thesis “Impact of arsenic toxicity in zebra fish, Danio rerio”, jointly with Dr
Ansuman Chattopadhyay
(XXI) A brief report on the work done by NASI Senior Scientist Platinum Jubilee
Fellow, Prof. Anil Kumar, Indian Institute of Science, Bangalore
In recent years, we have been working in the area of Quantum Information
Processing (QIP) using Nuclear Magnetic Resonance (NMR) and substantial
research work has been carried out by us in this field. During the above period,
additional novel work has been initiated in the following areas in this field:
Use of Genetic Alogrithm : We have been utilizing ideas associated with control
theory and its applications in NMR (Kheneja et al) as well as strongly modulated
pulses (Cory, Suter, Mahesh et al.). However, we have discovered that Genetic
Algorithm also works very well. We are in the process of implementing various
Quantum gates and algorithms using Genetic Algorithm. This promises to be a very
useful technique and we hope to make significant progress using Genetic algorithms.
Work has been initiated in this area. Using Genetic Algorithm (GA), experimental
have been carried out in a 2-qubit homo-nuclear system to (i) perform single qubit
rotation (ii) carry out CNOT gate with high fidelity, (iii) prepare pseudo-pure state and
(iv) create entangled Bell states including the singlet state. Work is also initiated to
perform an efficient INEPT experiment using GA as well as to extend the work to 3qubit systems.
Entanglement in a 3-spin Heisenberg-XY chain with nearest neighbour
interaction: Until recently we had been working with NMR qubit systems in which all
spins (qubits) were coupled to each other with some finite couplings, such that we
had a complete access to the full Hilbert space. However, soon we realized that such
systems are not scalable to a large number of qubits, since qubits which are far away
will not be coupled. We then started our investigations on how to implement QIP
protocols with partial access to the Hilbert space. For our first attempt, we used a
linear 3-qubit hetero-nuclear spin system containing 1H-13C-19F spins and used only
the nearest neigbour couplings. In this we successfully entangled end spins as well
as all the three spins using only the nearest neighbour Heisenberg XY interaction.
The pseudo-pure state was also created using only the nearest neighbour couplings.
(accepted for publication in International Journal of Quantum Information; to be
published during 2012).
Further work in this area has also been initiated.
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Summer School on Quantum Information and Quantum Computing: We have
just planned a summer School on above subject to be held in Indian Institute of
Science, Bangalore (May 14, to June 15, 2012). 23 participants have been selected
from all over India. The Faculty of the Centre for Quantum Information and Quantum
Computing (CQIQC) at IISc and 4 faculty members from out-side have been invited
to give lectures in this summer school. The school is coordinated by me and Prof. A.
Patel of IISc, under the auspices of the DST funded project CQIQC at IISc.
(XXII) A brief report on the work done by NASI Senior Scientist Platinum
Jubilee Fellow, Prof. Amitabha Ghosh, Bengal Engineering & Science
University, Shibpur, Howrah
My

activities

during

the

period

01.01.12

to

31.03.12

is

as

follows:

Publication:
1. Ghosh, A. - On the Advance of Mercury's Perihelion Due to Inertial Induction and
the Possibility of Solar Oblateness, Apeiron, v.19, n.2, pp 104 - 111,January, 2012
2. Ghosh, A. - In serach of Lost Vedic Sarasvati (in Bengali), 'Hriday', Special Issue
on Rivers, Book Fair, Kolkata 2012 January
Refresher Course organized: Organized a Short Course and Observation Camp for
senior school students from 1st to 5th January, 2012 at Birbhum Institute of
Engineering and Technology, Suri, Dt - Birbhum, West Bengal in collaboration with
Positional Astronomy Centre Kolkata and BESU. Course was funded by the Science
Academies of India.
(XXIII) A brief report on the work done by NASI Senior Scientist Platinum
Jubilee Fellow, Prof. Phoolan Prasad, Indian Institute of Science, Bangalore
Report on "Nonlinear hyperbolic waves in multi-dimensions and book writing
on related topics"
1. Research: Title - Fermat's Principle and Huygens' Wavefront Construction for
Euler equations of a polytropic gas.
Abstract : According to Fermat's principle a ray, in wave propagation in a medium,
going from one point $P_0$ to another point $P_1$ in space chooses a path such
that the time of transit is stationary. Given initial position of a wavefront $\Omega_0$,
we can use rays to construct the wavefront $\Omega_1$ at any time $t_1$. Huygens'
method states that all points of a wavefront $\Omega_0$ at $t=0$ can be considered
as point sources of spherical secondary wavelets and after time $t_1$ the new
position $\Omega_1$ of the wavefront is an envelope of these secondary wavelets.
The equivalence of the two methods of construction of a wavefront $\Omega$ in a
medium governed by a general hyperbolic system of equations does not seem to
have been proved. We shall discuss this still open (as far as I know) problem for a
general hyperbolic system and prove the equivalence for a particular case when the
medium is governed by Euler equations of a polytropic gas.
2. Mathematical education: An article on a theory of first order PDE
Abstarct : The classical theory of first order PDE started in about 1760 with Euler
and D’Alembert and ended in about 1890 with the work of Lie. In the intervening
period great mathematicians: Lagrange,Charpit, Monge, Pfaff, Cauchy, Jacobi and
104

Hamilton made deep and important contributions to the subject and mechanics.
Complete integral played a very important role in their work. Quote from Demidov “
Lie developed the connection between ‘groups of infinitely small transformations’ and
finite continuous groups of transformations in three theorems which make the
foundation of the theory of Lie algebras. Lie discovered the connections while
studying linear homogeneous PDEs of first order. Thus these equations came to the
field on which the theory of Lie groups originally rooted itself.” We realize that study
of first order PDE lead to one of the most remarkable mathematical achievements of
19th century. Unfortunately, these mathematical theories are no longer treated as
essential for study in a basic course in PDE (see Evans, 1999).
Usually a course on partial differential equations (PDEs) starts today with the theory
of first order PDEs, which turns out to be quite time consuming for a teacher and
difficult for students due to dependence of the proofs on geometry of Monge curves
and strips, and construction of an integral surface with their help. In this article, we
present a much simpler theory of first order PDEs using only the characteristic curves
in the space of independent variables. In addition we discuss existence of special
types of singularities along characteristic curves, a very important feature of first
order PDEs and found nowhere else.
This article (which is still being refined) requires wide circulation as the theory of first
order PDE in almost all universities in India are taught following Sneddon, which is an
outdated book taught in no other mathematically advanced country.
3. Science Academies’ Lecture Workshops
I organised 2 workshops:
1. Jain University, Bangalore from 16-18 February on ‘Analysis and
Differential Equations’ for undergraduate students and teachers and
2. S. V. National Institute Technology, Surat from 1-4 March on ‘Partial
Differential Equations and application’. The aim was to train graduate
students and teachers on basic material in partial differential equations.
4. Lectures:
1. Invited lecture in a conference "Nonlinear Functional Analysis" held at the
Institute of Mathematical Sciences, Chennai, 18-20 January 2012. Title of the
talk “Kinematical Conservation Laws (KCL) - A mathematical model to
describe evolution of curves and surfaces and
2. At Indian Institute of Space Technology 31 January, 2012. Title of the talk
“Basic properties of waves and the wave equation”.
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