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SCIENCE EXPO: AN INTERFACE OF SCIENCE AND SOCIETY

In modern days S&T underpins almost every aspect of human lives. Without it, many of the things that we take for
granted would be unthinkable. S&T has in fact been an integral part of human society that s why even developing
countries like India are spending significant amount of their resources for research in S&T. In fact, Pandit
Jawaharlal Nehru realized the significance of establishing strong foundation in S&T and was instrumental in setting
up of several scientific institutions and public sectors of eminence immediately after India's independence. He
described these institutions as Temples of modem India’. India has a very well developed indigenous S&T
programmes with a host ofintemationally acclaimed research scientific institutions playing pivotal role.

The process of scientific research may not be complete unless the fruits of research are fully made available to the
society. This needs popularization of the research activities and their achievements. Popularization was
traditionally seen as a low status activity, unrelated to research work, which scientists were often unwilling to doand
for which they were probably ill equipped. Essentially, popularization was not viewed as part of the knowledge
production and validation process but as something extemal to research which can be left to non-scientists or ex-
scientists as part of the general public relations effort of the research enterprise.

With the changing times, the necessity of taking the message of scientific research has been strongly felt by the
research institutions and these efforts have now started yielding social and economic benefits fo the society. This
activity of popularization has gained momentum and the present Science Expo is an attempt in this direction.
Science Expo event will be showcasing the research works of some of the scientific institutions that are located in
Lucknow city.

Though the public recognizes that S&T is an integral part of their very lives, yet not many young people, specially
the children see 'Science' as an interesting subject. This has resulted in persistent fall in the number of students
taking up Science as a career. In order to arrest the frend of decreasing interest in Science specially amongst
students, we have to carve out new programmes and initiatives through which we can inform and enthuse the
public at large and students in particular about the fascinating thrill and benefits of choosing scientific career. As
India continues its quest to construct the world's most competitive knowledge-based economy, the demand for top
research talentis set to grow massively. If more young people do not join the ranks of the scientific community, this
shortfall will become even greater and therefore we have o atiract young talents into science stream.

Regional Science City, Lucknow and other scientificinstitutions in the Lucknow have specially planned the Science
Expo event expressly fo create awareness among the school/college students; bring them face to face with
practicing scientists; and also to motivate them about the benefits of choosing science as their career choice.

The Science Expo-2009 will show case the scientific research and developments that are taking place in 15
participating institutions namely Biotechnology Park, Lucknow, Birbal Sahani Institute of Palaeobotany (BSIP),
Central Institute for Sub-tropical Horticulture (CISH), Council of Science & Technology, Uttar Pradesh (CST,UP),
Central Institute of Medicinal & Aromatic Plants (CIMAP), Central Drug Research Institute (CDRI), National
Research Laboratory for Conservation of Cultural Property (NRLC), Geological Survey of India (GSI), National
Botanical Research Institute (NBRI), Indian Institute of Toxicology Research (IITR), ISTRAC-Ground Station a unit
of ISRO, National Bureau of Fish Genetic Resources (NBFGR), Lucknow, Research Design & Standard
Organization (RDSO) and Sanjay Gandhi Postgraduate Institute of Medical Science (SGPGI).

Scientists and volunteers from these institutions will be interacting with the visitors specially the school children and
will be untiringly explaining the scientific developments and works that are being carried out by these institutions. A
series of programmes, competitions, activities and popular science lectures will be held during the five day Science
Expo-2009 event. Itis hoped that the Science Expo eventwill provide an opportunity for the visiting public specially
the students to come closer to the realms of scientific research and understand the joy, agony and ecstasy of
scientificresearch. Thisexperience, itis hoped, will motivate children to opt for scientific career.
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Biotech Park

Biotechnology, a frontier of science offers enormous possibilities of its use as a premium precision tool
for the welfare of society and creation of wealth for sustainable commercial and socio-economic
development. Biotechnology also offers immense commercial and socio-economic potential for the
development without destruction

Lucknow, the proud capital of Uttar Pradesh is well known forits traditions and culture. Itis also an elite
center of Science & Technology with several National and Regional institutions par excellence. In
recognizing these strengths the city was declared as “Biotechnology city” on January 3, 2002 during
89th Annual Session of the Indian Science Congress held at Lucknow.

With its 15 institutions and 22 scientific bodies, the city is proud to have produced renowned scientists,
doctors and professionals occupying pivotal positions in industry, education and scientific bodies. This
makes the City unique in its scientific and academic pursuits.

With the aim of promoting biotechnology and utilizing the existing strength of scientific resource in the
State, the Biotech Park has been set up on eight acres of land in the vicinity of the State Remote
Sensing Application Centre and ISRO Telemetry, Tracking and Command Network (ISTRAC) at
Jankipuram, Kursi Road, Lucknow.

Biotech Park has made a significantimpact in a short period of its existence. It is now fully functional
with nearly 50,000 square ft. of air-conditioned area utilized for Bio-business and Incubation Facility
apart from bio R& D units by the entrepreneurs for setting up their R&D and production facilities.
Additional nearly three acres of land has been leased out to biotech companies as build-to-suit space.
The Park is now developing 20,000 square-ft commercial wet lab building that shall accommodate
nearly 15 wet lab suites.

The setting up of the Biotech Park has created a great awareness and enthusiasm among the
government, academia and industries in U.P. It played a major role in formulating the Biotech Policy of
the state announced in 2004, motivated local scientists and entrepreneurs to venture into
Biotechnology.

The Park has made substantial contributions to the National Mission on Biofuels by developing four
high yielding and oil rich varieties of Jatropha curcas and providing technical know-how for
development of good nurseries and quality planting material. The Park is providing consultation to the
companies in the field of biofuel and necessary technical guidance, planting material and monitoring of
the plants.

Another major contributions of Biotech Park has been the training of the young students and farmers in
the filed of Bioinformatics and Biotechnology. About 450 students and 700 farmers have been trained.

The Park has already attracted 16 entrepreneurs who have created over 200 new jobs and the
expansion of their activities would lead to 800+ new jobs in next three to four years. The park with its
three units and activities has become a hub for sourcing, incubating and development of biotechnology
based enterprises and the investments made by the government and the industries will lead to
development of State and generation of rural employment.

The Park changed the paradigm of how science, biotechnology and entrepreneurship can be clubbed
for the benefit of stakeholders and the society. The Biotechnology Park, Lucknow has also been a
trend-setter since it became fully functional in a span of three years from inception to maturity and is a
showcase of innovation industries and a model of active collaboration between industries, research
institutes and academia.
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SCIENEE

Birbal Sahni Institute of Palaeobotany (BSIP)

Birbal Sahni Institute of Palaeobotany (BSIP), Lucknow, an autonomous institution of the Dept. Science
and Technology, New Delhi Located on the University Road, Lucknow, the Birbal Sahni Institute of
Palaeobotany is a unique institution in the world, founded by late Prof. Birbal Sahni, FRS, in 1946. Itis
exclusively devoted to Palaeobotany- the study of fossils and related disciplines. Its a science dealing
with evolution of life, especially plant life, and the medium to understand these mysteries is fossils
representing life forms which can be billions of years old. The approach is inter-disciplinary, involving
Botany, Geosciences, Physics, Chemistry, etc.

Plant fossils are found as impressions, compressions, moulds/casts or petrified forms. Life-forms in
fossils from Precambrian to the recent are studied at BSIP. Scattered fragments may have to be put
together to reconstruct the whole plant. In addition, one also finds the minute pollen grains and spores
which are typical of the vegetation they belong to, and survive for millions of years buried in sediments,
They help in reconstructing the scenario of the vegetation of the bygone era and also help in deducing the
age of the sediments.

The past vegetation-scenario helps us in figuring out the past climate changes. Butitis important to tag
these climate change events to a time scale. This is provided (upto the past 40,000 years) by the
radiocarbon dating laboratory, the only such national facility in the country. Dating and study of samples
of Archaeobotanical interest is critical to understand the evolution of culture and civilization and the
archaeobotanical remains help to interpret the agricultural practices. The studies have also led to
interesting pieces of information, such as use of henna, shikakai and aanvala during the Harappan
period. The samples for all these studies are collected from all over the globe including polar regions
which have been visited by various scientists of the Institute. Gondwana sequence vegetation (about 30
crore years ago to about 13 crore years ago) is of major interest because Indian coal formed from it.
Scientists also study tree-rings (dendrochronology) to deduce palaeomonsoon/climate and palaeo
earthquakes.

Palynofossils, including pollen, spores, acritarchs, dinoflagellate cysts, etc occur on continents as well as
in oceans, and offer clue to the age of the rocks, correlation with other rocks and also evaluation of the
source rock for hydrocarbon potential. Ithelpsin deciding about stopping or continuing the drilling which
is an expensive process. Work is also done on the organic petrology to evaluate the quality of coal and
the Coal Bed Methane potential.

The museum of the Institute is a rich repository of fossils from all over the world. A special attraction is the
foundation stone with 77 fossils embedded by Prof. Sahni, which was laid by Pt. Jawahar Lal Nehru in
1949. The Institute boasts of one of the richest collection of literature on the subject. It also has a
herbarium for offering comparison between the past and present vegetation. There are excellent optical
microscopes and also scanning electron microscope. Thin section-making facility, well equipped
maceration and section cutting labs, computer centre and elemental analyser form the infrastructural
facilities.

The Institute publishes catalogues, atlases etc on special occasions besides a Newsletter as well as an

international research journal ‘The Palaeobotanist' periodically. Scientists of international standing are
commemorated through Medals and Commemoration and memorial lectures.

The Institute offers opportunities to bright young science postgraduates/ doctorates as and when
positions become available. AtpresentDr.N.C. Mehrotra, a well known palynofossil expert, is Director of
the Institute. Prof. Ashok Sahni is Chairman of the Research Advisory Council and Dr. T. Ramasami,
Secretary, Dept. of Science & Technology, New Delhiis Chairman of the Governing Body.

Central Drug Research Institute (CDRI)

Central Drug Research Institute (CDRI) owes its birth to the vision of India's first Prime Minister,
Jawaharial Nehru. Itwas the seventh in the chain of the laboratories set up in India and the firstone in
Lucknow as a vision of Nehru to transform India through science and technology. The CDRIwas set
up with the objective to carry out drug research in all its aspects and to build a strong scientific and
technological base for the development of the pharmaceutical and drug industry in the country. The
historical monument, the Chatter Manzil Palace built by the Nawabs of Awadh, and turned into one of
the most exclusive clubs for the Britishers during colonial rule, was given to CDRI to house the
laboratories. CDRI was formally inaugurated on 17" February, 1951. It started with changes in
building to set up laboratories and after initiating five divisions and hiring a skeletal staff of scientists
and technicians, to grow over five decades to emerge as an intemationally recognized centre of drug
research and having made significant contribution to science, drug discovery, manpower
developmentand the growth of the Indian Pharma Industry.

The Institute's significant contributions are twelve new drugs developed till date, several
commercialized successfully in the past and currently four products are in the market- one
contraceptive pill for female, two anti-malarial drugs and one herbal remedy for memory improvement.
Besides several process technologies developed were commercialized in the past, and three
successful ones currently in production are Artemether, I-Ephedrine and Dextropropoxyphene
Hydrochloride.

The Institute possesses some of the most moden facilities and infrastructure and capability in frontier
areas of drug research. Anew state-of-the-art institute for drug research is under creation.

R&D SET-UP & FACILITIES: The Institute's research programmes are oriented to meet the
challenges of the post-genomic era by using new knowledge tools and technologies available in the
fields of proteomics, genomics, structural and molecular biology which aim at development of target
based drugs of high efficacy and safety.

The institute's regulatory studies set-up (pharmacology, toxicology, pharmacokinetics, quality control
& standardization and toxicology) is a major strength and a valuable resource for the nation. This was
strengthened further by commissioning of two BSL-3 facilities for tuberculosis research and
completing the preparations for the establishment of GLP laboratories in several divisions in the
institute. Last year witnessed operationalisation of in-house anticancer screening facility using cell
lines from ATCC covering activity against cancer of pancreas, ovary, prostate, colon, breast, lung and
cervical cancers. _

The other major research facilities include robotic multiple organic synthesizer for construction of
chemical libraries of compounds, high-throughput screening facility for quick screening of large
number of compounds, and structural biology facility for predicting molecules for structure based
design. Besides, confocal microscope for investigating mechanism of drug action, DNA-microarray,
proteomics facilities and CD-machine for various molecular/cellular biological studies, and state-of-
the-art transmission and scanning electron microscope facility for better understanding of drug action
atmolecular level have beeninstalled.

R&D PROGRAMME: The institute’s main focus is on development of new drugs, pharmaceuticals,
technologies knowledge base and manpower. The R&D program of the Institute has been structured
with regard to the national needs and international developments.

PUBLICATIONS & PATENTS: The Institute has published over 8500 research papers in reputed
Indian and foreign joumnals. In recent years emphasis on high impact journals has improved the
quality of publications. Till date the Institute has filed about 820 patents out of which 530 were filed in
India and about 290 abroad. The number of patents granted is 460 (India 365; foreign 95). The
number of patents abroad has steadily increased in last few years.
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Central Institute of Medicinal and Aromatic Plants (CIMAP)

Central‘Institute of Medicinal and Aromatic Plants, popularly known as CIMAP, is a frontier plant
research laboratory of CSIR. Established as CIMPO in 1959, CIMAP (reorganized with full R&D
mandate in 1978) is steering research on medicinal and aromatic plants (MAPs) from Lucknow
HQ with its four Resource Centres, (Bangalore, Hyderabad, Pantnagar & Purara) representing
different agro-climatic zones of the country for multilocation field trials and research. Now with two
Resource Points added, one each at North —East Institute of Science & Technology (NEIST), Jorhat
inAssam and Indian Institute of Advanced Research(lIAR), Gandhinagar in Gujarat for dissemination
of MAPs technologies, CIMAP is marching ahead on its well defined mission of “Green Path to Better
Health and Life”.

CIMAP continued to make its distinct visibility through the biovillage mission with crops like Vetiver in
UP, Withaniain Andhra Pradesh, Patchouliin Karnataka plus newer dimension of integrative five crops
package in the aroma biovillage programme initiated for salinity affected belt of lands in UP. Mint crop
spread to some newer areas in the state of Uttar Pradesh, Bihar and Punjab. About 2000 ha area was
brought under cultivation of some important medicinal and aromatic crops by the efforts of CIMAP
scientists directly during the current year.

Two improved varieties CIM-Hariyali (Rosemary) and CIM-Shakti (Asparagus) were added to the
portfolio while new technology of vetiver as annual crop was another landmark. In the breeding and
genetic improvement efforts, the plants that reached genotypic identification level included Ocimum,
Lemongrass, Poppy and Stevia. The technology efforts for reaching the industry with significant
progress included hepatoprotective molecule, plant growth promoter and antimalarial drug
candidates. Processing technologies for Aloe vera, rose scented geranium and Salvia also took
shape.

CIMAP continued its outreach approach in form of technology licensing and consultancy assignments
and made a significant progress in collaborative projects with industry. Agreement for pre-licensing
evaluation of plant growth promoter calliterpinone and Albizzia lebbeck extract effective against Bt-
cotton signed with JK Agri Genetics, Hyderabad. Some of the new major facilities that came up
came up at CIMAP include Industrial Technology Centre, National Seed Quality Facility, National
Quality Referral Lab and launching of Botanical Reference Substances (BRS). CIMAP got recognition
as Designated National Repository (DNR) by National Biodiversity Authority (NBA).

CIMAP was presented 'CSIR Award for S&T Innovation for Rural Development 2008' by Dr ManMohan
Singh, Prime Minister of India on 20" December, 2008.

CIMAP launched project 'Sakshama' with DBT's support for rural unemployed women by imparting
training to them on fragrant agarbatti and rose water making. CIMAP organized 32 entrepreneurship
training programmes in different parts of the country through which farmers and entrepreneurs were
provided technical knowledge and guidance for cultivation, processing, marketing, etc. On the human
resource development front, several programmes including JNU-CIMAP Ph.D. programme ,CIMAP
Certificate Course , summer and winter training schools,efc were organized for students and
researchers.
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Central Institute for Subtropical Horticulture (CISH)
The Central Institute for Subtropical Horticulture, Lucknow was started as Central Mango Research Station
in the homeland of world famous Dashehari variety of mango on 4" September, 1972 under the aegis of the
Indian Institute of Horticultural Research, Bangalore for conducting research on various aspects of mango
and increase it's production. On 1% June, 1984, it was upgraded o the level of a full-fledged Institute and
named as Central Institute of Horticulture for Northem Plains. Several other crops were added to its
mandate and it was renamed as Central Institute for Subtropical Horticulture on 14 th June, 1995 for carrying
out research work on various aspects of subtropical fruits like mango, guava papaya, aonla, bael and
underutilized fruits. It is located at a distance of 25kms from Lucknow on Lucknow-Hardoi Road at
Rehmankhera in the vicinity of Kakori and Malihabad, the famous mango belt of Uttar Paradesh and home
land of Dashehari and other choicest varieties of mango. It's experimental farm spreads over an area of
132.5 ha comprising 4 blocks located at Rehmankhera. lts other campus comprising 13.2 ha is located on
Lucknow-Raebareli Road for training, nursery and residences. The project coordinators cell of All India
Coordinated Research Project on Subtropical Fruits is also located at this Institute.
Institute has four Divisions: Division of Crop Improvement, Division of Crop Production, Division of Crop
Protection & Division of Post Harvest Management. Besides this, 4 supporting units, Project Monitoring &
Evaluation, Library, Art & Photography and Farm Management are also there to provide facilities to
scientists. Institute has excellent Technical Information Center and ARIS Cell depicting Institutes major
achievements.

Mandate

* To undertake basic and applied research to enhance productivity and develop value chain to
major and minor subtropical fruits.

= Toactas national repository of above fruit crops.

= Toactasa Cenfre for human resource developmentand provide consultancy to stake holders.

» Todevelop linkage with national and intemational agencies to accomplish the above mandate.

Major Achievements =

» Germplasm/accessions of mango (721), guava (114), papaya (32), bael (54), litchi (35), aonla
(35), jamun (45), khimee (38), mahua (30), tamarind (24), woodapgl: (17) and karonda (30
were collected from different locations and maintained in field gene bank. The evaluation an
characterization are being carried out and the germplasm with desirable traits are being used in
breeding programme for developing the varieties / hybrids.

» Mango varieties, Ambika (Amrapali x Janardhan Pasand), “Arunika” (Amrapali x Vanraj), regular bearer
wilth %ggd potential for domestic and export market and CISH-M-2 (Dashehari x Chausa) have been
released.

* Hybrids, H-39, H-1084 and H-349 of mango were found promising for regular bearing fruit colour and
quality.

« Lalitand Shweta, two open pollinated seedling selections of coloured guava have been released.

= Two bael varieties CISH-B-1 and CISH-B-2 selected from the seedling population have been released.

= DNAfinger printing of mango (48) and guava (22 accessions) was carried out.

= GIS tools were used for determining eco-geographical preferences of mango cultivars.

° Tecrlmo!ogies to rejuvenate old and senile orchards have been standardized for mango, guava and

aonla.

= High density planting for mango cv. Dashehari with 400 plants ha” spaced at 5.0x5.0m and guava cv.

Allahabad Safeda with 555 plants ha" spaced at 3.0x6.0m were standardized.

Institute undertakes programmes of transfer of technology for end users through gosthies, demonstrations,
exhibitions, scientists-farmers interaction, radio and TV talks, etc. Training pm?orammes are being regularly
organized for entrepreneurs and trainers engaged in horticulture development. Institute provides
consultancy service and scientific advices to farmers and different agencies on various aspects.
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Geological Survey of India (GSI)
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The Northern Regional of the Geological Survey of India is spread over
6,70,000 Sgkm. In the states of Jammu & Kashmir, Himanchal Pradesh,
Haryana, Punjab, Uttar Pradesh, Uttarakhand, Delhi and Union Territory of
Chandigarh. During the pre-Independence period the then Northern Circle
of GSI had its headquarters at Lahore which was shifted to Lucknow in 1859.
The region covers an area of complex geological set up ranging from oldest
Precambrian rocks to recent alluvial sediments. Highly dynamic and
geological complex terrain of the Himalaya, in the north, poses challenging
task of geological explorations. The peninsular shield area, exposed in the
southern part, represents northern extremity of Precambrian rocks. The
vast, populous and fertile Indo-Gangetic Alluvium not only records recent
gelological processes in operation but also highlights various societal issues
where earth science can play a vital role in resolving the problems faced by
mankind. The major activity of the region includes mineral investigations,
specialized thematic mapping, geochemical & geophysical mapping,
glaciological studies, landslide hazard zonation, specific landslide studies,
seismic microzonation, and theme oriented research work.
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Indian Institute of Toxicology Research (lITR)

Indian Institute of Toxicology Research (IITR), formerly Toxicology Research Centre is a constituent
laboratory of Council of Scientific & Industrial Research (CSIR). The mission of lITR is to provide research
based solutions to the problems of environment and health, and recommend safe limits of chemicals to
regulatory agencies fo enable them to formulate or make amendment in the national guidelines. Ever since
its inception it has been in the service of the society by generating data on the toxicogenic potential of the
chemicals of interest to the country like pesticides, heavy metals, dyes and food colours; developing test
systems for evaluating the safety of chemicals and herbal formulations, helping the regulatory agencies in
monitoring the pollutants and advising them in prescribing and fixing the safe limits in finished products
including good materials.

IITR provides a unique platform fo public and entrepreneurs for getting answers to all their queries and
concemns regarding the safety/toxicity of chemicals and products through its scientific and technical
expertise. The institute during its more than four decades of journey has expanded its activities in diverse
areas of toxicology and has undertaken several studies, from problems of miners inhaling the dusts and
fibres to toxicity of dyes, pesticides, heavy metals, plastics, polymers, solvents, food additives, adulterants
and contaminants. Simultaneously it worked on diagnostic, preventive and interventional toxicology. It has
also participated in multicentric programme for development of pharmacopocial standards of drugs used in
Indian system of medicine. The laboratory enhanced its capabilities for analysis of new class of pollutants
like Polychlorinated biphenyls (PCB) & Polycyclic Aromatic Hydrocarbons (PAHs), introduced state-of-the-
art tools for toxicity assessment e.g. Comet assay, FISH, ELISA, image analysis-based methods for
neuronal injury gene expression and quantification of the histopathological lesions. The institute has made
significant progress to establish facilities and fo develop assays for rapid assessment of toxicity of chemicals
using in-vitro/ex vivofin-silico models and small invertebrate animal and plant models, thereby reducing use
of animals in toxicology. The laboratory expanded its capabilities in the new areas of concern to the country
such as safety evaluation of biotechnological products, nanomaterials, analysis of food and water
contaminants and rendered its services and expertise to industry and government agencies. Currently, the
research at the institute is focused on understanding the mechanism of toxicity at the molecular level also
involving proteomics, genomics and bioinformatics approaches towards development of biomarkers for risk
assessment of human exposure to chemicals.

The institute remained at the forfront in addressing the human health and environmental problems of the
country and participated actively in National Mission and societal programmes such as National Drinking
Water Mission, Technology Mission on Oilseeds, Pulses and Maize (TMOP&M), and monitoring of the
Ganga and Gomti rivers. Based onits mandate and expertise, it delivered the best in the time of the national
crisis like unfortunate Bhopal Gas Tragedy due to leakage of Methyl Isocyanate (1984), ‘Epidemic dropsy at
Delhi' (1998), heavy flodds in Goraphpur and Deoria districts of Uttar Pradesh (2001), super cyclone in the
state of Orissa (1999) and earthquake in Gujarat (2001).

Technologies developed by the institute are simple yet sensitive and above all are cost effective. Water
Analysis Kit, Mobile Laboratory Van for analysis of drinking water and an on-line water disinfection unit. The
devastating super cyclone in October, 1999 severely affected part of Orissa state causing acute drinking
water problem. IITR teamed up with other CSIR Iaboratories to provide safe drinking water through its
expertise in water quality analysis and installing four online water purification units in the affected areas. A
colour detection strip for the detection of butter yellow, and Argemone detection kit for rapid screening of
Argemone oil in mustard oil are being used in the country.

The R&D at lITR is aligned with needs of the nation, and is strategically positioning itself so as to meet the
challenges not only at the national butalso at the global level.
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ISRO Telemetry Tracking & Command Network (ISTRAC)

Indian space programme was conceptualised by Dr. Vikram Sarabhai who is considered as the father of
Indian Space programme. The prime objective of ISRO is to develop space technology and its application to
various national tasks. ISTRAC is a unitof ISRO.

ISTRAC is responsible for providing I%round segment support for launch vehicles, remote sensing & scientific
satellites and deep ?ace_mlssmns TRAC has au(?njiented anetwork of high capability, state of art, modemn
& automated ground stations meeting complex and highly challenﬁing ground support needed for different
classes of missions. ISTRAC Network is spread widely across the globe atstrategically importantlocations to
support full trajectory of launch vehicle missions for both remote sensing and communication class of satellite
launches and subseqfuenﬂy for providing on orbit support for the satellites on 24X7 operation basis in remote
mode. Different set of network stations are utilized meeting mission specific requirements. New dimensions
are added to ISTRAC network stations with the inception of D18 and D32 tracking stations to surport deep
space missions. Thus forming the deep stgace network (DSN). These stations are supporting India's first
lunar mission Chandrayaan#1. Apart from this ISTRAC has transportable terminal, which can be deploged at
any specific mission based location requirement. Ship borne terminal and air borne terminal add new
dimensions éo ISTRAC network stations further strengthening support capabilities to meet any mission
requirements.

ISTRAC has its headquarters and a multi-mission Spacecraft Control Centre at Bangalore. It has a network of
ground stations at Bangalore, Lucknow, Sriharikota, Port Blair and Thiruvananthapuram in India besides
stations at Mauritius, Bearslake (Russia), Brunei and Biak (Indonesia). ISTRAC activities are organised into
network operations, network augmentation, mission operation and spacecraft health “monitoring,
communications and computers and control centre facilities and development projects. Programme planning
and reliability groups s%pgort the ISTRAC activities. ISTRAC also operates the Local User Terminal/Mission
Control Centre (LUT/M L;mder the international programme for satellite-aided search and rescue. ADeep
ISSP'Fai(T:mmng Network station at Bangalore for India's mission to moon, Chandrayaan-1, is established by

ISTRAC Profile

ISTRAC provides mission support to near-earth satellites and launch vehicle missions.It has a network of
round stations at Bangalore, Lucknow, Port Blair, Sriharikota, Thiruvananthapuram. Besides, ISTRAC has
C stations at Mauritius, Bearsiake(:Russiaf, Biak(Indonesia) and Brunei. A multi-mission Spacecraft
Control Centre islocated at Bangalore. Currently supporting IRS-1D IRS-P4, IRS_P6 Cartosat-1, cartosat-2,
Cartosat2A, IRS_TES and TWS satellites.

ISTRAC facilities at Lucknow consist of TTC ground station with full redundancy Multi-mission Spacecraft
Control Center to carryout and control spacecraft operations and co-ordinate with the network stations.
Conné?uter facility with distributed architecture providing independent processors for communications
handling, dedicated processors to provide real-time displays for individual spacecraft missions and off-line
processors for carrying out spacecraft data archival, analysis and orbit determination.

Communication Control facility to establish links between Lucknow SCC and ISTRAC network stations as

well as control centers of other participating external space agencies and data receptions stations through
dedicated voice and data links.

Operates Local User Terminal / Mission Control Centre (LUT/MCC) under the international Satellite-Aided
Searchand Rescue Programme.
Mission of ISTRAC

* Tracking, Commanding and House Keeping data acquisition as well as health analysis and control, orbit

and attitude determination and network co-ordination support to all Low Earth orbit satellite missions of
ISRO throughout their mission life.

* Telemetry data acquisition support for ISRO launch vehicle missions from lift off till satellite acquisition
and down range tracking support for monitoring and determining the satellite injection parameters.

* Providing the close co-ordination between spacecraft and launch vehicle teams, suppprtin? ground
stations right from planning till the completion of mission for the national and international satellite
missions.

* Telemetry, Tracking and command support for the International satellite launch missions
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National Bureau of Fish Genetic Resources (NBFGR)

The National Bureau of Fish Genetic Resources (NBFGR) was established in December 1983 in a rented
premises at Allahabad under the aegis of Indian Council of Agricultural Research, Department of
Agricultural Research & Education, Govt. of India to undertake research related to the conservation of fish
germplasm resources of the country. The Bureau's permanent infrastructure was developed at Canal
Ring Road, Telibagh, Lucknow, U.P in 1999 comprising an administrative block, laboratories, farm and
residential complex covering an area of 52 acres. The Bureau has created excellent infrastructure and
expertise in several research areas including development of fish databases, genetic characterization,
gene banks, fish germplasm and habitat inventory, risks analysis of exotic species, diagnostics for OIE
notified pathogens, aquatic microbes and other areas of germplasm conservation with special focus on
threatened, prioritized and exotic fish species.

The Bureau has a well developed air-conditioned library with more than 3200 books. The library
subscribes 41 foreign and 51 Indian journals. Besides, 47 current Indian journals are received on
gratislexchange basis.The library is equipped with the LIBSYS Library Automations software for
automation of different jobs of the library. The NBFGR has a fully equipped ARIS cell which provides round
the clock Internet facility to all scientists and section at their work place. The Institute has a well furnished
air conditioned seminar hall and a committee room.

The Institute's vision is assessment and conservation of fish genetic resources for intellectual property
protection, sustainable utilization and posterity. The mandate of the Institute includes collection,
classification and cataloguing of fish genetic resources of the country, maintenance and preservation of
fish genetic material for conservation of endangered fish species, and evaluation and valuation of
indigenous and exotic fish speciesin the country.

The Bureau is constantly striving for building a rich and updated database of information on fish diversity
of India. Planning and implementation of conservation and genetic upgradation programmes require
biological and genetic information about different endangered and wild stocks of commercial species. To
achieve this goal, the Bureau has developed a number of genetic markers. These markers are used for
population genetic analysis and documenting genetic variability both at intra and inter species levels. A
new comprehensive programme on DNA barcoding of Indian fishes has been undertaken which would
lead to generation of the barcode data for all fish and shellfish species of the country in coming years.
Research programmes have also undertaken on construction of genomic libraries for prioritized species,
EST markers, taxonomic validation and phylogeny of prioritized groups using molecular tools.

The NBFGR is marching ahead in the field of in-situ Conservation with GIS based fish germplasm and
habitat inventory studies, mass awareness programmes, and studies on aquatic sanctuaries and
protected habitats for conservation of endangered fish species. Significant emphasis is also given to
social science research on socio-economic and institutional issues related to conservation of fish
germplasm resources. As a potential ex-situ conservation tool for preserving natural genefic variability of
fishes, NBFGR's efforts are focused on developing spermatozoa cryopreservation protocols for
prioritized endangered and cultivable fish species, gene banking of cryopreserved sperm accessions
from wild stocks and building a long-term tissue bank. This programme is envisaged to expand into a DNA
bank. Successful captive breeding techniques and larval rearing protocols have been developed for
prioritized species. NBFGR has established a Live gene bank at Lucknow, and two F{egional Live Fish
Gene Banks for North East fish germplasm resources at Guwahati, in collaboration with Department of
Zoology, Gauhati University and another was recently established at Guwahatiin collaboration with State
Fisheries Department, Govt. of Assam. It is planned to establish similar regional live fish gene banks ata
few other selected places in different agro-climatic regions of the country.
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National Botanical Research Institute (NBRI)

Established in 1953 as National Botanic Gardens (NBG) under the umbrella of Council of Scientific &
Industrial Research (CSIR), the institute was renamed as National Botanical Research Institute (NBRI)in
1978 to reflect its nationalimpact and promote the R&D component. Itis a front ranking plant based multi-
disciplinary national centre of excellence for basic and applied research in advanced areas in plant
sciences. NBRI is known for its national role in promoting both classical and cutting edge research in
Systzmatic Botany, Conservation Biology, Plant Diversity Prospecting, Plant Improvement, Genomics
and Plant Biotechnology, Primary and Secondary Metabolism, Botanical Informatics and Floriculture.
The Institute has developed a wide range of IPR covered technologies, products and processes. Some of
these are: insect resistant transgenic plants, plant-based products for health and industry, nutraceuticals,
cosmaceuticals, natural dyes, biopesticides and plant growth promoting microbes. Technology packages
based on the microbes cover about 100000 hectares of farms. Recently, NBRI developed the 'India
Herbal Garden' at WHO (HQ), Geneva showcasing some of the India's medicinal plantwealth.

NBRI has major programmes in molecular analysis of genetic diversity of plants, manipulation of
metabolic pathways, protein engineering, genetic transformation of cotton, groundnut, pigeonpea and
chickpea, molecular biology of fruit ripening and senescence, genetic enhancement of Bougainvillea,
Gladiolus, Rose, Tuberose, Amaranthus, Opium Poppy, restoration ecology, environment audit, usar
soils, etc. The poppy varieties developed at NBRI are cultivated on about 6000 hectare. The floriculture
group has released nearly 200 new cultivars of ornamental plants and imparts training in dry floral crafts
across the country. NBRI steers a major biodiesel programme and maintains a large collection of petro
crops (including 'Jatropha').

NBRI has about 1.5 lakh — one of the largest collections of authentic plant specimens, in its herbarium,
which is a highly valued national facility. The institute has the largest collection of lichens in Asia. Arich
germplasm of over 7,000 species of plants representing rare, endangered, endemic and economically
important non-crop plants are maintained in its botanic garden. The conservatories housing Bryophytes
(mosses), Pteridophytes (ferns), succulent Cacti and Orchids are unique features of its Botanic Garden.
Scientists at NBRI have won a number of national awards and honors. Some of them include the National
Award for Women's Development through Applications in Science and Technology (2002), Equator
Initiative Award (2002), Biotech Product and Process Development and Commercialization Award (2004),
CSIR Technology Award (2005) for Biological Sciences, Innovative Young Biotechnologist Award (2005),
INSAYoung ScientistAward (2006), J.C. Bose Award (2007) and INSA Sunder Lal Hora Medal (2008).
NBRI plays the important role of responding to the challenges of biodiversity utilization by redefining
botanical research to develop plants and plant products for future. NBRI is an active partner in several
network programmes that include institutes within and beyond CSIR. A number of seed, agribiotech,

genomic, herbal and pharma companies work with NBR! in a variety of multipartner models. It provides a

<nowledge platform to bring together all relevant stakeholders- researchers, industry, regulators and
'unding agencies to evolve a strategic agenda for leading the nation in technologies in plant sciences.
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National Council of Science Museums (NCSM)

Science Museums and Science Centres under National Council of Science Museums (NCSM) are the hubs
of science popularization activities in the country. They are doing yeoman's service in proliferating Science
& Technology education to the masses. Government of India formed a Society, NCSM in 1978 as an
autonomous body for the purpose of steering the growth of science Centres for non-formal science
communication activities in India. During the last 30 years, the NCSM network has covered almost all parts
of the country by seting up a suitable infrastructure for dissemination of Science & Technology. The
Council, now operates through 27 centres at national, regional, sub-regional and district levels in the
ceuntry. The Council has also developed several science centrersimuseums as well as planetaria for
various governmentand corporate bodies both with the country and outside.

Currently, about 70 lakh people visited these Centres annually and 25 lakh people residing in rural India,
receive the messages of science through a fleet of 23 Mobile Science Exhibition units of the Council every
year. The Council has also eamed recognition worldwide, for its capability to build Science Centres,
exhibits and train science centre personnel.

Parallel to achieving growth of the infrastructure, the Council has also achieved new capabilities in
producing high quality exhibits and educational activities fo keep pace with developments in science
communication methods. The Science Centres, unlike the object oriented science museums, are intensely
activity oriented where participation of visitors is considered of prime importance. The exhibits in science
centres are no more historical artifacts for objects but sophisticated products of science & technology, which
offer participation, multiplicity of options and active channels for understanding of science & Technology
through a process of discovery and experience. NCSM science centers now excel in their ability to produce
state-of-the-art technology aids through its in house R&D work. Science museums and centers have also
been attached due importance by Govt. of India as envisaged in science & technology policy 2004. NCSM
is the only organization in the world to have started a highly professional M.S. Course in science
communication in collaboration with BITS, Pillani for professional enrichment of its scientific & technical
staff & create competent human resource for the future.

-~

Regional Science City

Regional Science City, a constituent unit of NCSM is only of its kind in the state of Uttar Pradesh located in
the heart of Lucknow. Itis doing tremendous service to the society by popularizing and enhancing public
understanding of science and technology through interactive and user friendly exhibits, plethora of

activities, both for rural and urban population thereby creating a scientific temper in the society. Over 1.7
lakh visitors visited the Centre every year.

The major attractions of the Regional Science City are SCIMAX HALL where large format film is projected
on a huge hemispherical dome screen accompanied by the digital surround sound system to get
memorable experience. Itis the first of its kind in the state of Uttar Pradesh. The Hi-definition 3-D Science
Show with an extra ordinary clarity and 3-D effects provides a thrilling experience of our surrounding in an all
logether differentworld. Seen with special polarized spectacles, the objects appear to pop up from screen.
The educative films viewed in the 3D makes leaming of science fun and enjoyable.

Besides the above, you can also enjoy a virtual sea beach to get a breeze of airin the city of Lucknow, enjoy
the beauty of colourful fishes in a long Walkthrough Aquarium, know about your emotions, feelings and
stress level, etc. in the new and exciting galleries Underwater Exploration, Biotechnological Revolution &
Being Human. The Prehistoric Life & Science parks provide ample opportunities for the students to explore
&learn in natural green ambience. There are many such facilities at the Science City which will bring alive
the Science to you and provide a memorable life-long experience filled with lot of fun, excitement and
edutainment.
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National Research Laboratory for Conservation of Cultural Property (NRLC)

The National Research Laboratory for Conservation of Cultural Property (NRLC) is a premier Institution of
its kind in South and South East Asia. It was established in 1976 by the Department of Culture,
Government of India to carry out research in the methods of conservation and for providing technical
assistance and training to museums, archives, libraries, archaeological departments and related
institutions. The Laboratory was first located in New Delhi,'and afterwards shifted to Lucknow in 1978.
From 1987 it stated working in its own premises in Aliganj Scheme, Lucknow.

The aims and objectives of the Laboratroy are as: 'Research for the development of better methods of
conservation', "Technical studies of art and archaeological materials', 'Technical assistance to museums,
archaeological departments and other institutions', 'Scientific Examination of objects of museums and
archaeology', 'Documentation services (Dissemination of information in the area of conservation',
'Publications'and ‘International liaison'.

The Centre has following divisions: Stone and Monuments, Metal, Paper, Bio-Deterioration,
Instrumentation, Conservation, Training, Library and Documentation and Photo Section.

The Laboratory has made all round progress to achieve the aims and objectives for which it was created. It
has acquired a wide variety of advanced and sophisticated equipments required for various areas of
research and conservation. It has undertaken a number of long-term and short-term research and
conservation projects. Many of these programmes have been completed successfully and the others are
under various stages of completion.

Some important projects completed are:

1. The conservation and restoration of 55 large sized wooden Bhuta images at the Crafts
Museum, New Delhi.

2. The unique collection of oil paintings depicting Nawabs of Awadh at the Mohd. Ali Shah Picture
Gallery, Lucknow was in a miserable condition. Conservation treatment of these paintings was
done.

3. Conservation of different Mosques of Maldives;

(a) Conservation of Hukuru Mosque.
(b) Conservation of Fenfushi Mosque.
(c) Conservation of Dharumaaventha Rasgefanu Mosgue.

4. Conservation of thankas at Tawang Monestry, Tawang.

5. Conservation of metal objects at Thanjavur Art Gallery.

Main projects in hand are:

1. Mapsand drawings belonging to World Heritage site, CST, Mumbai.

2. Manuscripts of Rashtriya Sanskrit Sansathan, Allahabad.

3. Preservation of Photographs of Dr. Rajendra Prasad of Rejendra Prasad Smiriti Museum Patna

Most of the scientist have been trained in India and abroad in different fileds. NRLC also conducts various
training courses and workshops for conservators as well as for curators. From time to time, technical
notes, special monographs, articles, books and booklets related to various problems of conservation are
also brought out for the benefit of other institutions of the country. Organization of seminars and symposia
isaregularfeature of NRLC.

Alarge number of institutions approach NRLC for providing technical assistance in the conservation of
their collections. The Laboratory has been providing this by way of deputing experts to such inslitutions,
to inspect their objects, advising them and treating the objects belonging to different museums,
archaeological departments and other institutions.




Research Designs & Standards Organisation (RDSO)

RDSO in its role as R&D organisation of Indian Railways and also functions as technical advisor to Indian
Railways. RDSO is sfriving to achieve breakthroughs which would have a significant impact on
infrastructural, rolling stock and operating framework of Indian Railways. In order to fulfil the customers'
need, RDSO is working together with the leading institutions of higher leaming in the country as well as
abroad for advanced research programs by way of technological missions. Seeking to nurture a quest for
excellence in the sphere of research, design and development with its immense efforts, RDSO has today
become one of the distinguished institutions of Indian Railways. Marching ahead on its way to success,
RDSO has acquired the coveted 1S0:9001-2000 certification. This was accomplished with in-house efforts
withoutengaging any consultant.

The significant accomplishments of RDSO in the sphere of research & development have always atiracted
worldwide attention. Customers expectation from Railways are also increasing day by day. RDSO is
working for improvement in quality of service both in passenger and freight traffic. RDSO is committed
towards absorption, adoption and development of new technologies. For effective adoption and
implementation RDSO also offers international consultancy for design, testing and inspection of railway
equipments.

RDSO carries out ts activities through a sprawling campus spread over 159 hectares which houses amongst
other things a number of laboratories having wide infrastructure which are well equipped with research and
testing facilities for development and design evaluation of various railway related equipments and materials.

IMPORTANT PROJECTS FOR INDIAN RAILWAYS:

RDSO has developed SIMRAN technology for Indian Railways. Under this technology passenger trains shall
be provided with GPS based tracking equipment in locos which will transmit the locational data speed from
the train derived from GPS to central servers through GSM and radio modems. The central servers in turn will
disseminate this information to all users such as general public and railway administration through Intemet,
SMS, GPRS, IVRS, call centres, train indication boards at stations and inside coaches. All the processes will
be automatic and it will provide train running information in real time accurately.

RDSO has developed various types of AC and Non-AC coaches having more berths capacity by providing a
foldable middle berth on the longitudinal side. This has increased throughput at reduced cost of
transportation per passenger. Berthing capacity of coach has been increased up to 26%. This amounts to
generation of about 4000 additional coaches.

RDSO has developed air springs for suburban as well as main line coaches to deal with the problem of super
dense crush load in suburban services as these have variable stiffness characteristics. This will result in
improvementin riding comfort, lesser chances of uncoupling on run and reduced downtime of coach.

RDSO has designed low cost stainless steel coach which would not require painting. These coaches have
LHB design shell on ICF design bogies equipped with air springs in secondary suspension. The coach is
expected to have better maintainability, higher availability to the traffic and low life cycle cost.

In order to enhance comfort for the common man during summers, attempts are being made to reduce the
inside temperature of the coaches by 34 deg.C as compared to ambient temperature. For this purpose,
multiple options such as use of rock wool in place of glass wool for roof and sidewall insulation, use of co-
FJfﬂ);ﬂ'se;i membranes which reradiate ultraviolet and infrared rays to reduce heat conduction are being
explored.

RDSO has designed & developed ventilation system for AC-DC EMUs being introduced in Mumbai area. The
prototype has been developed. This will give fresh air of 14535 CMH per coach, which will add to passenger
comfort by reducing CO, concentration during the peak loading of EMUs (SDCL Loading).

A Dro’jecl to develop an environment friendly toilet system is in progéress with [IT/Kanpur. The model being
deve oFed is based on separation of solid and liquid matter, suitable treatment of liquid using membrane
technology, recycling the liquid for flushing and retention of solid residue till the end of journey where it will be
©vacuated and converted to manure. RDSO is also developing Modular toilets made with stainless steel in
gfatéesre lo provide a clean, hygienic, ergonomically designed and aesthetically pleasing toilet for the

ngers.
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Research Designs & Standards Organisation (RDS0O)

RDSO is also working on projects for improving conditions of passenger coaches such as: Development of
Crashworthy Design of LHB type of Coach, Development of Fire Suppression System, Development of LED
Based Destination Board, Development of Water Purifier System efc. RDSO has designed & developed AC-3
tier ;(;zribrath' coaches for common man so that the low income group passenger can fravel in air conditioned
coaches.

RDSO has developed 3-phase dual voltage state-of-the art AC — DC EMU for Mumbai suburban services. These
trains are 25% energy efficient compared to existing DC EMUs and have been equipped with passenger
amenities such as Passenger Information System and forced air ventilation system.

RDSO is developing a smoke / fire detection system with capability of very early waming and ability to handle
false alarms. The system would consist of one detecting system per coach communicating with centralized
control panel. RDSO is also working on developing a fire protection system for IR coaches along with M/s
FOGTEC, Germany who have developed and provided similar systems on Intemational Railways. The system
would consist of one compact water mist system unit of modular design along with the smoke/ fire detection
system. The modular box would contain section valves, which would discharge the water mist automatically
along with switching off the electrical supply once the fire/ smoke detection system provides the alarm.

Aworld class crashworthiness design and testing centre has been setup at RDSO. The centre is equipped with
high power computer cluster, workstations and instrumentation equipment for real life crash testing.
Crashworthiness in design aims to minimize trauma and loss of life in accidents by energy absorption in non-
passenger area through controlled collapse of coach structures so as to minimize deformation in passenger
occupied area & aim for no climbing of coaches over one another

To meet the increased raffic requirement in Freight operations, two wagons one open BOXNHL & one covered
BCNHL of 23 T axle load have been designed for Coal, Cement, Food grain & Fertilizer. RDSO has designed 25t
axle load open wagon BOXN25, coal hopper wagon BOBRN25, Iron Ore Wagon BOY25 and flat wagon BRN25.
RDSOis in the process of designing bi-level and tri-level autocar carriers. Roll On- Roll Off (Ro-Ro) wagons are
designed to carry fully loaded truck, which at the starting station get on the wagon, secured and atthe destination
station get offthe wagon.

RDSO is developing LED based route indicator. Present design of direction type route indicator has a limitation
of providing indication for only three diversions on either side. To overcome the above limitation development of
LED based route indicator has been taken in hand. The design provides indication for total of nineteen lines
without any restriction of no. routes on either side of main line.

RDSO is developing Track Side Bogie Monitoring System. This is the project for detecting defects, poor
performing bogies and distressed bearings of moving rolling stocks is in progress. The project will helps in
identification of pre- eminent failures and thus avoiding them allow planned and convenient attention to be
carried outin distressed bogies and axles improving safety & efficiency.

Development of Stress Management Modules are also being done in RDSO. The idea is to minimise stress
related risks and by improving the quality of performance, enhance the efficiency in working. Workshops are
organised with the help of Premier Yoga Institutes of the country, which aim at helping the employees towards
better adjustment with their job.The Ergonomic laboratory of RDSO has facilities for measuring various
physiological parameters through which level of stress can be identified and bio-feedback offered to employees.
RDSO has also developed a fotally computerized aptitude test for high speed train drivers with a software
designated CADAT, so as to make the aptitude testing more reliable, user friendly and efficient. Mail/Express
Loco Pilots were psychologically Screened for deployment on High speed Trains using this package. A
comprehensive research to examine the logical correlation between apfitude test and safe working of staff has
beeninitiated. Efforts have been taken to measure the relevance and reliability of existing test.

RDSQ s also engaged in research with alternative fuels for diesel locomotives. Indiscriminate use of fossil fuels
by the Transport Industry has led to problems of energy security for the country as well as environmental
degradation. Although the diesel locomotives are the most efficient energy conversion devices and are
responsible for only about 4% of the total diesel fuel consumption in the country, RDSO as the research wing of
IR has taken important projects to displace the use of diesel as traction fuel. Biodiesel is a suitable alternative
fuel, which can generate employmentin the rural and industrial sector of India.
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