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About the Cover

CHICHAM BRIDGE, HIMACHAL PRADESH

Chicham Bridge, located in the remote Spiti Valley of Himachal Pradesh, is one of the highest
suspension bridges in Asia. Connecting the villages of Chicham and Kibber at an altitude of
over 4,000 metres, the bridge dramatically reduces travel time across a deep gorge and stands
as a remarkable example of engineering in a harsh Himalayan landscape.
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From the Editor’s Desk

Dr. Neha Sharma

Science is not confined to laboratories or
academic discourse; it shapes our daily
lives through the food we consume, the
medicines we rely upon, the technologies
we adopt, and our interaction with nature
and society. The present issue of Pigpan
Setu g~-magazing brings together diverse
yet interconnected narratives that underline
the vital role of scientific awareness, ethical
responsibility, and public engagement in
addressing contemporary challenges.

A recurring concern highlighted in this
issue is public health and safety,
particularly in relation to food and
pharmaceutical adulteration.  Practices
driven by profit rather than responsibility
have transformed essential commodities
into silent threats. The articles emphasize
that while regulations and enforcement are
necessary, they are insufficient on their
own. Combating adulteration demands
informed consumers, ethical producers,
scientific vigilance, and sustained public
awareness. Science communication,
therefore, becomes a powerful tool for
empowering citizens to make safer and

more informed choices.

The issue also examines the expanding role
of Artificial Intelligence in public health.
Al offers significant potential in disease
surveillance, outbreak prediction, health
communication, and resource optimization.
However, these advancements are
accompanied by serious concerns related to

data privacy, algorithmic bias, equity,
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accountability, and environmental impact.
The discussion makes it clear that
technological progress must be guided by
ethical  frameworks and  inclusive
governance to ensure that innovation truly

serves society.

An equally thought-provoking contribution
explores emerging insights into plant
signalling and distributed intelligence in
nature. Modern research reveals plants as
dynamic organisms capable of sensing,
communicating, and adapting to their
environment through complex biological
networks. This evolving understanding
challenges  traditional  notions  of
intelligence and invites a more respectful
and sustainable relationship with the natural
world, with implications for agriculture,
ecology, and bio-inspired technologies.

Running through all these contributions is a
common thread—scientific —awareness
coupled with social responsibility. Science
empowers society only when knowledge is
shared, understood, and applied with
integrity.

Through this issue, Yigyan Setu g-
magazing reaffirms its commitment to
strengthening the bridge between science
and society. We hope these articles
encourage readers to remain curious, think
critically, and participate actively in
shaping a healthier, safer, and more
sustainable future grounded in scientific
temper and ethical action.
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Artificial Intelligence in Public Health

Dr Wahied Khawar Balwan

Artificial intelligence (Al) can rapidly analyze
large and complex datasets, extract tailored
recommendations, support decision making, and
improve the efficiency of many tasks that involve
the processing of data, text, or images. As such,
Al has the potential to revolutionize public health
practice and research, but accompanying
challenges need to be addressed. Al can be used
to support public health  surveillance,
epidemiological research, communication, the
allocation of resources, and other forms of
decision making. It can also improve productivity
in daily public health work. Core challenges to its
widespread adoption span equity, accountability,
data privacy, the need for robust digital
infrastructures, and workforce skills. Policy
makers must acknowledge that robust regulatory
frameworks covering the lifecycle of relevant
technologies are needed, alongside sustained
investment in infrastructure and workforce
development. Public health institutions can play
a key part in advancing the meaningful use of Al
in public health by ensuring their staff are up to
date regarding existing regulatory provisions
and ethical principles for the development and
use of Al technologies, thinking about how to
prioritize equity in Al design and implementation,
investing in systems that can securely process the
large volumes of data needed for Al applications
and in data governance and cybersecurity,
promoting the ethical use of Al through clear
guidelines that align with human rights and the
public good, and considering Al's environmental
impact.

There is no consensus on a definition of
artificial intelligence (AI), but WHO has
proposed “the performance by computer
programs of tasks that are commonly associated
with intelligent being”. Al is seen by many as
having the ability to revolutionize health systems.
It can rapidly analyse large and complex datasets,
extract recommendations tailored to patients or
settings, support decision making, and improve
the efficiency of many tasks that involve
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processing data, text, or images. These
capabilities have captured the attention of policy
makers at national and international levels.
However, many will know, especially those with
experience in procuring technology that the
benefits of Al can be exaggerated and the risks
downplayed. These risks include potential data
privacy breaches, misinterpretation of results,
perpetuation of biases, and the danger of
professionals ~ becoming  over-reliant on
technology, leading to the erosion of critical
skills.

Traditionally, public health surveillance
relies on manual data collection and analysis,
which can be time consuming and prone to errors.
Al can transform this process by automating data
analysis, quickly identifying potential outbreaks,
and issuing timely warnings. For example, the US
Centres for Disease Control and Prevention used
Al to track the spread of COVID-19 during the
pandemic by combining data from multiple
sources, such as electronic health records, social
media, and news outlets.

Al can also assist in monitoring trends in
risk factors for non-communicable diseases by
analysing  demographic, behavioural, and
environmental data and feeding these data into
projections used in planning. Al's ability to
process large volumes of data rapidly can speed
up the flow of information. For instance, Al can
extract and analyse free-text data from sources
such as death certificates to identify drug-related
deaths well before formal coding processes are
completed. This type of analysis can enable
public health authorities to respond more
effectively to emerging threats.

Al can be particularly useful in
behavioural epidemiology, in which data from
mobile apps and social media can be analysed to
track health behaviours, such as diet, physical
activity, and mobility. Al can also evaluate the
impact of interventions designed to change these
behaviours and model the trade-offs involved.
These insights can then be linked to disease
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prevalence, providing a holistic understanding of
the factors contributing to public health issues.
Machine learning algorithms have been used to
extract people's sentiments and beliefs from
social media interactions, an approach that has
found several mental health applications. Another
example comes from the field of environmental
health, in which Al-powered tools use machine
learning to monitor air quality in urban areas.

Al can also help optimize resource
allocation. During the COVID-19 vaccination
campaigns, Al models analyzed demographic
data, health records, and geographical
information to establish the best locations for
vaccination sites. Al plays an increasingly
important part in public
health communication by o
improving the tailoring
of messages to specific
populations. Al tools can
segment populations on
the basis of demographic
and behavioral data (e.g.,
through the use of k-
means clustering and
lasso regression) to
increase the likelihood
that health messages are
culturally  appropriate
and accessible. Al can also assist in crafting
public health messages in multiple languages and
at various health literacy levels and can help
identify misinformation. Al-driven chatbots offer
a new means of communicating health-related
messages. During the COVID-19 pandemic,
WHO used Al-powered chatbots on platforms

Electronic Health Records
| I s

Health Insurance Providers

Geo-spatial Data

such as WhatsApp to provide real-time
information on the virus, including guidance on
symptoms, prevention measures, and

vaccination. A recent review concluded that
chatbots, by providing instant responses, can help
to dispel misinformation and guide the public to
reliable resources.

Perhaps the most straightforward
application of Al is in automating routine tasks,
such as generating standard letters or any task that
entails summarizing large amounts of
information (e.g., regulations, guidelines, or
scientific reports) to produce concise summaries
or recommendations. This type of application can
substantially reduce the administrative burden on
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public health professionals, allowing them to
focus on strategic tasks such as policy
development and program implementation.
Although Al's potential in public health
is considerable, there are notable challenges to its
widespread adoption. One of the most important
considerations is ensuring that Al is used
equitably. Al models are often prone to bias,
particularly if they are trained on non-
representative datasets. This bias can exacerbate
existing health disparities, particularly affecting
marginalized and disadvantaged communities. Al
systems must be developed with an equity lens
that ensures diverse populations are adequately
represented in training data. Developers and users
must also be aware of
issues such as dual
valence (whereby a factor
that serves as a marker of
disadvantage or
stigmatization, such as a
postcode, is included in

Disease Registry

NCY O
=

o'; /‘.f@ the  algorithm)  and
Social Media automation bias (whereby
o Al-generated decisions

= are privileged over the
TUMREN  wishes of the individuals

NCBI

affected). Bias and equity
are distinct concerns in
algorithmic decision making, as bias pertains to
the fairness of the prediction algorithm itself,
ensuring that prediction errors are not
systematically related to specific individual
characteristics, whereas equity addresses justice
in the allocation principles that govern how
outcomes are distributed among individuals on
the basis of broader ethical considerations.
Preferences for what constitutes a so-called fair
algorithm can vary substantially among
stakeholders, who might value different fairness
metrics, reflecting diverse ethical principles.
Many public health institutions still rely
on outdated health information systems that are
not equipped to handle the large-scale data
analysis that Al requires. Upgrading these
systems and improving data-sharing mechanisms
are essential steps for successfully integrating Al
into public health. A 2023 survey on digital health
in the WHO European region found that a little
over half of countries reported having a unified
interoperability strategy for secure information

Global Health Data Exchange
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sharing across the health system, whereas only a
third had a specific policy on using big data and
advanced analytics in the health sector.

Public health institutions (including
public  health agencies) cannot ignore
developments in Al. Yet many stakeholders,
including public health institutions and health
ministries, can feel overwhelmed and unclear
about actions to prioritize.

First, public health institutions must
ensure that their staff are familiar with relevant
legal and regulatory frameworks and principles
that guide the use of Al. Their approach should
be dynamic and adaptable to the evolving
landscape of Al technology. Second, public
health institutions should think about how to
prioritize  equity in Al  design and
implementation, minimizing the risk of
reinforcing existing health disparities. Training
datasets must be inclusive and representative of
diverse populations. Explainable Al technologies
might help ensure decisions made by Al systems
are understandable and fair, helping build
accountability.  Prainsack and Kickbusch
advocate for three pillars of “data solidarity”:
making data use easier when there are large
potential benefits; prohibiting uses that pose high
risks; and sharing benefits among those who
supply data and those who consume it. Third,
they must invest in systems that can securely
process the large volumes of data needed for Al
applications. Many public health institutions still
rely on outdated information technology systems,
which limit their ability to do so. Fourth, public
health institutions must invest in training public
health professionals in the appropriate use of Al
technologies and ideally recruit and retain a
dedicated workforce that can work confidently
across both domains (an example of what this
could look like is the approach of the Artificial
Intelligence Centre for Public Health Research at
Germany's national public health institute, the
Robert Koch Institute). Fifth, special attention
must be given to data governance and
cybersecurity. Systems should already be in place
to protect against risks such as reidentification or
misuse of personal health information, but these

Volume 01 | Issue 04

Pigyan Setu ¢-magazing

17

should be reviewed, taking what is possible with
Al into consideration. Investing in robust
cybersecurity measures is essential to safeguard
against data breaches and unauthorized access,
which could undermine public confidence in Al
applications. Sixth, promoting the ethical use of
Al through clear guidelines that align with human
rights and the public good is important. Public
health institutions should engage a wide range of
stakeholders in discussions about Al's role in
their work. This participatory approach will help
ensure that Al is used responsibly and that its
benefits are distributed equitably, fostering
greater public trust. Finally, given their role in
promoting planetary health, public health
institutions have a particular role in highlighting
Al's environmental impact.

If they are to implement these
considerations, public health institutions will
have to undergo substantial structural,
organizational, and cultural transformations.
These will include establishing robust digital
infrastructures capable of handling large-scale
data and ensuring interoperability across systems.
Organizations must invest in workforce
development recruiting Al and data analytics
experts while still providing ongoing training to
equip public health staff with the skills needed to
use Al tools effectively. Cross-sector networks
and partnerships are essential to facilitate
knowledge sharing and promote best practices,
allowing institutions to learn from successful
implementations of Al in public health globally.
Additionally, public health institutions must
prioritize equity and ethics with datasets that
include diverse populations, the adoption of
explainable Al technologies, and engagement
with stakeholders in participatory decision-
making processes.
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Abstract:

Saffron (Crocus sativus L.) is one of the costliest spices in the world known to produce a unique set of
compounds crocin, picrocrocin, & safranal. The cultivation of Crocus plant is restricted to specific regions
and in India it is a niche crop of Pampore karewas in Jammu & Kashmir. In this study we investigated the
prospects of saffron cultivation outside niche areas and comparative assessment of saffron spice cultivated

in niche and non-niche sites.

Keywords: Saffron, Kashmir, Spice, Apocarotenoids, Karewas

Introduction:

Saffron is a sterile, triploid species that does not
produce seeds and reproduces by means of corms.
Its dried stigma is used in bio-medicine, dyes and
perfumes. More recently, Saffron’s use as an
antitumor, cardiovascular protective agent and
use of extract of Saffron corms against malignant
cells indicate the importance of this plant. Due to
its unique biological, physiological and
agronomic traits, saffron is able to exploit
marginal land and can be included in low-input
cropping systems, representing an alternative
viable crop for sustainable agriculture. Indeed,
the main obstacles to saffron production are: (1)
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the limited areas of cultivation (Pampore belt in
Kashmir) (2) lack of genetic variability (3) very
high cost of the spice. Saffron is considered a
niche crop with its cultivation restricted to
specific ecological niche areas which in India is
Pampore karewas in Kashmir valley. There has
been a myth that this crop can grow only in the
Pampore belt of Kashmir due to its soil
specificity. However, in recent years efforts are
being made to cultivate saffron outside its niche
area so that the crop area can be expanded
resulting in an increase in overall crop
production. In this perspective we intend to
undertake preliminary field trials of this crop in
Baramulla region of Kashmir valley and do the
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comparative assessment of the crop in its niche
and non-niche areas.

Methodology:

Study site

In this study corms of C. sativus were cultivated
niche site (Pampore) and non-niche site
(Baramulla) (longitude: 34. 215959°; latitude: 74.
381466° and altitude 1585 masl) f (Figure 1). The
consent was sought from land owners. The soil
samples were collected at suitable depth in fields
in Z pattern and sampling was undertaken
through the Department of Agriculture
Baramulla. The status of soil health was
ascertained and parameters like organic carbon,
presence of macro and micro nutrients were
worked out. The recommendations of soil
chemists were strictly followed and augmentation
of fields was undertaken prior to saffron
cultivation.

Field preparation and saffron cultivation

In niche site (Pampore karewas) saffron is
cultivated in raised beds, however in non-niche
site (Baramulla) experimental plots were
designed in ridges and grooves. Rodenticide like
Aluminum phosphide was used to prevent rodent
attack. The site was fenced properly by way of
installation of mesh wire fencing. The hoeing of
soil was undertaken by digging up to one feet
depth. The graded saffron corms (weighing more
than 8grams) were sown in line sowing pattern at
a depth of 8 inches and spacing of 6 to 8 inches in
ridges.

Measurement of growth and phenological
parameters

Morphological parameters like corm size,
number of secondary cormlets, floral characters
were measured. Saffron flowering was observed
and one day old flowers are plucked in morning
hours. The stigmas along with style are separated
carefully and subjected to shade drying. The
parameters like flower weight, stigma length and
weight were recorded.

Sample preparation and HPLC analysis

A total of 20 uL of each sample (saffron extracts)
were injected into an Agilent 1200 HPLC
chromatograph) equipped with a 150 x 4.6 mm
inner diameter, 5 pum Phenomenex Luna C18
column that was equilibrated at 30 °C. The
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eluents were water (A) and acetonitrile (B) with
the following gradient: 20% B, 0—5 min; 20—
80% B, 5—15 min; and 80% B, 15—20 min. The
flow rate was 0.8 mL/ min. The DAD detector
was set at 250, 330, and 440 nm for picrocrocin,
safranal, and crocetin detection, respectively. All
of the analyses were performed in duplicate, and
two measurements were taken for each replicate.
Quality control evaluation

Quality evaluation of saffron crop harvested from
non-niche site was conducted as per International
standard procedure (ISO3632-2-2010(E)) for
saffron spice. Briefly, 3 gms of saffron spice was
weighed and taken in an 1000ml flask to which
900 ml of distilled water (analytical grade) was
added. Stir with a magnetic stirrer (1000r/min)
for 1 hour, away from light. Remove the magnetic
stirrer and make up the mark with distilled water.
Close with a glass stopper and homogenize. Take
an aliquot of 20ul and transfer it into a 200 ml
volumetric flask and make up the volume with
distilled water. Filter the solution, rapidly and
away from light, through a membrane so as to
obtain a clear solution. Adjust the spectrometer
and record the absorbance of the filtered solution
between 200 nm and 700 nm using distilled water
as the reference liquid. The results are obtained
by direct reading of the specific absorbance at
three wavelengths, as follows:

A i% (257 nm): absorbance at about 257 nm (A,

cm

0/

A 1% (330 nm): absorbance at about 330 nm (A,
1 cm
0,

1%
A : ’ (440 nm): absorbance at about 440 nm (A, of crocin)
cm

of picrocrocin)

of safranal)

Results and discussion:

Soil Analysis Results

Comparative soil analysis indicated higher
content of average organic carbon, and
macronutrients (particularly NPK) in non-niche
site than niche site (Table 1). However, the pH
and average content of micronutrients is almost
the same, in both the niche and non-niche site.
Soil analysis reveals that nutrient status of soil in
non-niche site (Baramulla) is better than soil in
niche site (Pampore) and this could be possibly
due to continuous cultivation of saffron in niche
site resulting in low nutrient status of soil in niche
site areas.
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ore) and non-niche site (Baramulla)

Nutrient pH | OC | AvN Av P | Av K | Av Av Av Av Av Av Fe
status (%) | (kg/ha) | (kg/ha) | (kg/ha) | Cu Mg Ca Zn Mn (ppm)
(ppm) | (ppm) | (ppm) | (ppm) | (ppm)

Niche site 7.92 1 0.97 | 240 9 168 4.304 | 105 336 3.056 | 18.1 38.44
(Pampore)

Non niche | 8.0 | 1.75 | 350 18 174 3.29 149 409 1.842 | 18.53 | 45.26
site

(Baramulla)

Morphological and physiological parameters

The Crocus plants were studied for various
growth parameters with more emphasis on corm
characteristics, rooting system, and flowering
traits. It was observed that total biomass and
number of secondary cormlets was almost the
same in niche and non-niche site. Since the

stigma part of the flower is the actual source of
apocarotenoids, it was observed that there was no
significant difference in the length of stigmas, dry
weight of stigma in saffron flowers collected
from niche site (Pampore) and non-niche site
(Baramulla) (Table 2).

Table 2: Comparison of morphological characters at niche site (Pampore) and non-niche site (Baramulla)

Morphological characters Niche site (Pampore) Non-niche site (Baramulla)
Total biomass (g plant™!) 10.2540.68 10.36+0.73

Number of secondary cormlets 3.9+1.1 4.5+£0.5

Length of stigma (cm) 1.79+0.33 2.7+0.11

Weight of stigma (mg) 3.41£1.22 3.3540.95

Quantification of apocarotenoid and their
comparative assessment between nice and
non-niche sites

C. sativus is known for the production of
apocarotenoids, viz. crocetin, picrocrocin, &
safranal in its stigma part of the flower.
Therefore, it was necessary to investigate the
production of apocarotenoids in saffron
cultivated in non-niche site and compare it with
the saffron cultivated in niche site. It was
observed that the production of crocetin was
significantly higher in non-niche site as compared
to the niche site saffron flowers, however the
production of picrcrocin and safranal was higher
in niche site saffron flowers (Figure 1).
Qualitative evaluation of saffron

Saffron collected from non-niche sites were
subjected to quality control evaluation as per
International standard procedure (ISO3632-2-
2010(E)). The saffron spice was evaluated for
four parameters, viz. moisture and volatile matter
content, flavor strength as Picrocrocin, aroma
strength as safranal, & colouring strength as
crocetin, and the average value of these four
chemical constituents recorded were 11.38+0.03,
84.63+9.64, 33.47+1.4, and 230.32+21.82,
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respectively, which were in the required
specifications of grade I saffron as per ISO3632-
1-2011 (Figure 3, Table S1). The above findings
suggest the saffron spice from non-niche site
conforms to grade I quality as per 1SO3632-1-
2011.

Conclusion and future perspectives:

The above findings suggest a good prospect of
extension of saffron cultivation in non-niche sites
especially in Kashmir valley. The Department of
Agriculture should carry out extension activities
in different areas and inform people about saffron
cultivation. This could be achieved by
designating a piece of karewa land at suitable spot
for cultivation of saffron crop. The designated
saffron farm shall be a demonstration site for
saffron cultivation where villagers/progressive
farmers could get first hand skill knowledge
about various aspects of saffron cultivation.
Periodic soil analysis of soil samples of villagers
which would enable farmers to enrich their fields
with particular nutrients.

The department of agriculture should ensure
irrigation supply by way of facilitating
construction of bore wells/Overhead tanks so that
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saffron corms get assured moisture in the month
of September or after sowing.
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Science Tour

39

1Sm and Nation

Bullding: An Indian Perspective
Dr Punit Kumar

India is often celebrated for its cultural
diversity, architectural marvels, and spiritual
heritage. Yet beneath the surface lies another
powerful narrative, one of scientific
innovation and inquiry that spans millennia.
From ancient observatories and mathematical
treatises to modern-day space missions and
nuclear research, India’s scientific legacy is
vast and evolving.

Science tourism, a concept gaining
global traction, offers a unique lens to
experience this legacy. It involves travel to

destinations of s01ent1ﬁc relevance, both

historical and
contemporary,

promoting education,
exploration, and

national pride. In the
Indian context, science
tourism holds
transformative
potential, not just for
tourism but also for
scientific literacy,
youth engagement, and soft power diplomacy.
Science tourism is a unique and
emerging form of travel that centers around the
exploration and appreciation of scientific
knowledge, discoveries, and institutions. It
encourages visitors to engage with science by
visiting diverse sites that hold scientific
significance, ranging from ancient centers of
learning like Nalanda University and
architectural marvels such as the Jantar Mantar
observatories, to cutting-edge research
institutions like ISRO, BARC, and CSIR
laboratories. It also includes visits to
planetariums, science museums, innovation
hubs, and technology parks where science is
made interactive and accessible. Moreover,
India’s natural wonders, such as meteorite
craters, fossil parks, hot springs, and geological
formations offer fascinating insights into earth
sciences and ecological systems. Science
tourism also involves participation in science
fairs, exhibitions, festivals, and public
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engagement programs that stimulate curiosity
and encourage hands-on learning. Unlike
conventional tourism that primarily seeks
leisure or cultural experiences, science tourism
aims to foster scientific temper, intellectual
development, and a deeper public
understanding of how science impacts everyday
life. It not only bridges the gap between science
and society, but also inspires students,
researchers, and citizens to appreciate and
explore scientific ideas in real-world settings.
In the Indian context, science tourism has the
potential to be both educational and
s transformative,
connecting the past,
present, and future of
scientific inquiry.
India’s Deep Scientific
Roots
Long before the
emergence of modern
| scientific  paradigms,
'~ India stood as a beacon
of intellectual and
scientific advancement. The subcontinent was
home to a wealth of knowledge systems that
flourished across various domains such as
mathematics, astronomy, medicine, metallurgy,
and engineering. In the realm of mathematics
and astronomy, Indian scholars made profound
contributions that were far ahead of their time.
Aryabhata, a luminary of the 5th century CE,
proposed revolutionary ideas such as the
rotation of the Earth on its axis and a
heliocentric model of the solar system,
centuries before Copernicus. Later, in the 121
century, Bhaskara Il made significant strides in
the field of calculus and algebra, laying
foundational concepts that would eventually
become integral to modern mathematics. The
Jantar Mantar observatories, built in the 18"
century in cities like Jaipur and Delhi, stand as
remarkable testaments to India's advanced
understanding of astronomical instrumentation
and celestial observation.
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In medicine and life sciences, India’s
contributions are equally profound. The
traditional system of Ayurveda, codified in
ancient texts like the Charaka Sambhita and
Sushruta Sambhita, offered a holistic and
preventive approach to health and wellness.
These texts covered a broad spectrum of
medical knowledge from surgical procedures
and mental health treatment to herbal
pharmacology and diagnostics. Ancient Indian
physicians practiced complex surgeries,
including cataract removal and plastic surgery,
and emphasized the importance of balance
between body, mind, and environment.

India’s prowess in metallurgy and civil
engineering also reveals a sophisticated
understanding of materials and infrastructure.
The Iron Pillar of Delhi, dating back to the 4th
century CE,
remains a marvel
for its rust-resistant
properties, defying
the expectations of
modern
metallurgical
science. Similarly,
the urban planning
and hydraulic
engineering
techniques seen in
the ancient Harappan and Dholavira
civilizations showcased elaborate systems of
water management, drainage, and city layout,
indicating a high degree of civil engineering
proficiency.

These rich legacies of ancient scientific
achievements not only highlight India's pivotal
role in the global history of science but also
offer valuable opportunities for integrating
them into science tourism circuits. By
developing guided visits, interpretive centers,
and educational programs around such heritage
sites, India can foster a deeper appreciation of
its scientific past while promoting cultural and
intellectual tourism. Such initiatives can serve
as a powerful bridge between history, culture,
and science, making knowledge travel an
inspiring and enriching experience.

Modern Pillars of Indian Science

India’s modern scientific landscape is marked
by remarkable achievements that have earned
global recognition. The nation has emerged as a
leader in several critical domains including
space  research, nuclear  technology,
biotechnology, and climate science. Institutions
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such as the Indian Space Research Organisation
(ISRO) have garnered international acclaim
with ambitious missions like Chandrayaan,
Mangalyaan, and Aditya-L1, showcasing
India’s capability in space exploration. The
Bhabha Atomic Research Centre (BARC) plays
a pivotal role in nuclear research and its
peaceful applications, contributing
significantly to energy security and scientific
innovation.

Equally prominent is the Council of
Scientific and Industrial Research (CSIR),
which oversees more than 40 laboratories
engaged in research across a wide range of
fields such as biotechnology, materials science,
chemistry, and environmental engineering.
Premier academic institutions like the Indian
Institutes of Technology (IITs) and the Indian
Institute of
Science  (IISc)
continue to drive

advanced
education  and

high-impact
research  across
disciplines.

In
addition to these,
a nationwide
network of
science museums and planetariums serves to
educate and inspire the public, particularly
students and young learners. With well-
designed visitor programs, guided tours, and
public outreach initiatives, these institutions
hold great potential to become dynamic hubs of
science tourism, drawing not only scholars but
also curious minds from around the world.
Notable Destinations for Science Tourism in
India
India offers a vast and diverse array of
destinations that make it a rich landscape for
science tourism. These sites span from ancient
scientific marvels to cutting-edge research
institutions and natural wonders, providing an
immersive experience that connects history,
education, innovation, and nature.

Among the most significant heritage
science sites is Nalanda University in Bihar,
one of the world’s earliest residential
universities. Flourishing between the 5th and
12th centuries CE, Nalanda was a renowned
center of multidisciplinary learning, attracting
scholars from across Asia in fields such as
astronomy, medicine, logic, and mathematics.
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Another monumental example of ancient
scientific ingenuity is the Jantar Mantar
observatories located in Jaipur and Delhi.
Constructed in the 18" century, these
observatories consist of massive masonry
instruments used to track celestial bodies,
predict eclipses, and measure time with
surprising precision, highlighting the advanced
astronomical knowledge of the era.

Further south, the Brihadeeswara
Temple in Thanjavur stands as an architectural
and scientific marvel. Built in the 11" century,
this temple exemplifies acoustic engineering
and solar alignment, with its design ensuring
that the shadow of the
temple’s massive
vimana (tower) never
falls on the ground.
Similarly, the intricate
carvings and
architectural planning
of sites like Sanchi,
Ajanta, and Ellora
reflect ancient India's
understanding of
optics, geometry, = . :
structural engineering, and even medicinal
practices depicted in artistic motifs and
inscriptions.

Complementing  these  historical
marvels are India’s premier modern research
institutions, which form the backbone of the
nation’s scientific progress. The Indian Space
Research Organisation (ISRO), with key
centers in Bengaluru, Sriharikota, and
Ahmedabad, is globally acclaimed for its cost-
effective and successful space missions such as
Chandrayaan, Mangalyaan, and Aditya-L1.
These centers represent modern India's
aspirations in space science and technology.
Likewise, the Bhabha Atomic Research Centre
(BARC), located in Mumbai with regional
facilities in Kalpakkam and Delhi, plays a
crucial role in nuclear research and energy
development. Visitors can learn about atomic
science, radiation applications, and nuclear
safety protocols in appropriate public outreach
settings.

The Council of Scientific and Industrial
Research (CSIR) maintains over 40 laboratories
across India, many of which hold immense
tourism potential. Institutions like CSIR-NPL
in Delhi (focused on standards and
measurements), CIMAP in  Lucknow
(medicinal and aromatic plants), CFTRI in
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Mysuru (food technology), and NCL in Pune
(chemical sciences) can offer guided tours,
public exhibitions, and educational programs
for students and general visitors. Other
prominent centers such as TIFR (Tata Institute
of Fundamental Research), IISERs (Indian
Institutes of Science Education and Research),
IITs, and IISc represent India’s highest levels of
scientific inquiry and research output, many of
which are increasingly opening their doors for
public engagement and science communication
events.

In addition to research campuses, India
hosts a vibrant network of science museums
and planetariums that
serve as gateways to
| interactive learning.
The Nehru Science
Centre in Mumbai,
Science  City in
Kolkata and
¢ Ahmedabad, and the
% Birla Science Museum
in Hyderabad are
popular  for their

—— . engaging exhibits, 3D
shows, and science demonstrations.
Planetariums in Delhi, Patna, Bengaluru, and
Thiruvananthapuram provide opportunities to
explore the cosmos, making astronomy
accessible to all age groups.

India’s geological and natural features
further enrich the science tourism landscape.
The Lonar Crater Lake in Maharashtra, formed
by a meteorite impact over 50,000 years ago, is
both a geological and ecological treasure. Borra
Caves in Andhra Pradesh offer insights into
limestone cave formation and stalactite-
stalagmite structures. The Shivalik Fossil Park
in Himachal Pradesh displays prehistoric fossils
of plants and animals that once roamed the
region. Thermal springs such as Bakreshwar in
West Bengal are of geochemical interest and
are also associated with traditional healing
practices. The enigmatic Magnetic Hill in
Ladakh, often perceived as defying gravity,
offers visitors an engaging lesson in optical
illusion and the science behind it.

These diverse sites spanning ancient
knowledge systems, cutting-edge research,
immersive learning spaces, and geological
phenomena can be seamlessly integrated into
structured science tourism circuits. By aligning
these experiences with geotourism and
environmental education initiatives, India can
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promote sustainable travel, foster public
interest in science, and generate educational
and economic benefits. Such integration also
aligns with broader goals of scientific literacy,
heritage  preservation, and  inclusive
development, making science tourism a
powerful vehicle for nation-building.

Science Festivals and Events

India organizes a variety of science outreach
events throughout the year that hold great
potential to be developed as major attractions
within the science tourism landscape. Notable
among these are the India International Science
Festival (IISF), which showcases cutting-edge
research, innovation, and public engagement
activities on a large scale. National Science
Day, celebrated on 28"  February,
commemorates C.V. Raman’s discovery and
serves as a nationwide platform for promoting
scientific awareness. Events like Vigyan Utsav
and ISRO’s Space Week further ignite public
interest in space science and technology.
Additionally, regular science exhibitions
organized by institutions such as NCERT,
CSIR, and various State Science Councils offer
interactive experiences for learners of all ages.
Promoting these events as part of science
tourism can attract school groups, families, and
even international visitors. Their integration
into travel itineraries will not only enhance
public understanding of science but also
strengthen India’s image as a knowledge-driven
destination.

Science Tourism Circuits: Bridging the Past
and Present

1. North India Circuit

Delhi — Jaipur — Ujjain — Lucknow — Allahabad
The North India circuit is a rich blend of
historical and contemporary  scientific
landmarks. Delhi, the capital, houses premier
institutions such as the CSIR-National Physical
Laboratory (NPL) and the Nehru Planetarium,
which play an important role in science
education and outreach. Jaipur is home to the
iconic Jantar Mantar, a UNESCO World
Heritage Site, showcasing 18" century
astronomical instruments used for celestial
observations. Ujjain, one of India’s oldest
cities, was historically recognized as a center of
astronomical studies and timekeeping, being
located on the Prime Meridian of ancient India.
Lucknow hosts CSIR-CIMAP, a pioneer in
research on medicinal and aromatic plants, and
is a key player in agricultural and botanical
sciences. Allahabad (Prayagraj), with its
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historical connection to Indian mathematics and
astronomy, adds cultural depth. Together, this
circuit offers an immersive journey through
ancient science and modern research.

2. South India Circuit

Bengaluru — Mysuru —  Sriharikota —
Thiruvananthapuram

South India is a powerhouse of contemporary
scientific innovation. Bengaluru, often referred
to as the “Science Capital of India,” hosts ISRO
headquarters,  IISc,  Jawaharlal = Nehru
Planetarium, and Visvesvaraya Industrial and
Technological Museum, making it a key
science tourism hub. In Mysuru, visitors can
explore CSIR-CFTRI, a global leader in food
technology research, as well as engaging
science parks and museums. Sriharikota, in
Andhra Pradesh, houses the Satish Dhawan
Space Centre (SDSC), where India’s major
satellite launches take place. Viewing launch
events can be a thrilling tourist experience.
Thiruvananthapuram complements the circuit
with Vikram Sarabhai Space Centre (VSSC)
and a range of public science engagement
activities, planetariums, and innovation centers.
3. Western India Circuit

Ahmedabad — Pune — Mumbai — Goa

This circuit offers a seamless fusion of
scientific heritage and cutting-edge research.
Ahmedabad is home to PRL (Physical Research
Laboratory) and ISRO’s Space Applications
Centre (SAC). Pune features NCL (National
Chemical Laboratory) and the [UCAA (Inter-
University Centre for Astronomy and
Astrophysics), along with several educational
science museums. Mumbai boasts BARC,
TIFR, Nehru Science Centre, and several
planetariums. Goa, with institutions like the
National Institute of Oceanography (NIO), adds
a marine science perspective and can integrate
eco-tourism with scientific exploration.

4. East India Circuit

Kolkata — Bhubaneswar — Patna — Ranchi
Eastern India offers a diverse scientific
experience. Kolkata hosts the Saha Institute of
Nuclear Physics, Indian Statistical Institute, and
Science City, India’s largest science museum.
Bhubaneswar includes research hubs and
science  parks focusing on regional
development and innovation. Patna connects
ancient and modern science with proximity to
Nalanda University, a symbol of India’s
historical knowledge systems. Ranchi offers
ecological and geological richness, ideal for
integrating geoscience tourism.
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These  circuits, if  strategically
promoted through state tourism boards in
collaboration with the Ministries of Education,
Science & Technology, and Culture, can
transform India into a vibrant destination for
science tourism, education, and intellectual
discovery.

The Value of Science Tourism

Science tourism
offers a powerful
platform to foster
scientific temper

and critical
thinking,
especially
among students
and young
learners. By

moving beyond

textbooks and classrooms, it allows individuals
to engage with science in real-world settings,
making abstract concepts tangible and inspiring
a deeper interest in STEM disciplines. Visiting
research labs, observatories, planetariums, and
science museums helps cultivate curiosity,
analytical thinking, and a spirit of inquiry, core
elements of a scientifically literate society.

One of the key strengths of science
tourism is its inherently interdisciplinary
nature. It seamlessly blends elements of history,
archaeology, natural sciences, engineering, and
even philosophy, encouraging visitors to
appreciate the interconnectedness of various
knowledge systems. Whether it is exploring
ancient astronomical instruments at Jantar
Mantar or learning about contemporary space
missions at ISRO, science tourism enables a
holistic understanding of science across time
and disciplines.

Further, science tourism can be a
catalyst for economic and regional
development. By spotlighting lesser-known
scientific institutions and heritage sites located
in tier-2 and tier-3 cities, it encourages local
infrastructure development and generates
income through hospitality, transport, and
related services. It also holds immense potential
for global outreach—India’s world-class
institutions such as ISRO, CSIR, and BARC
can be positioned alongside international
scientific landmarks like CERN or NASA,
thereby enhancing India’s image as a hub of
innovation and knowledge.

Importantly, science tourism promotes
inclusivity. It offers meaningful engagement
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opportunities for people of all backgrounds,
students, teachers, rural communities, women,
senior citizens, and persons with disabilities,
making science accessible and participatory.
Through interactive exhibits, guided tours, and
public science festivals, it fosters a sense of
ownership and belonging in the scientific
journey of
the nation.
As a result,
science
tourism
becomes
not just a
mode  of
travel, but a
movement
for
education,

empowerment, and national pride.
Challenges and Recommendations
Despite its vast potential, science tourism in
India faces several challenges that need to be
addressed to unlock its full benefits. A major
barrier is the restricted access to many scientific
institutions, particularly high-security research
centers, which limits opportunities for public
engagement. Additionally, there is a lack of
supporting infrastructure at many remote or
lesser-known scientific heritage sites, making
them difficult to access for tourists. Language
barriers and a general shortage of trained
science communicators or guides also hinder
effective science outreach, especially for
international visitors or younger audiences.
Compounding these issues is the absence of a
dedicated national policy or cohesive branding
strategy for science tourism, resulting in
scattered initiatives without unified direction.
To overcome these hurdles, several
strategic recommendations can be
implemented. Firstly, a Science Tourism Policy
should be developed under a joint framework
involving the Ministry of Tourism and the
Department of Science and Technology (DST),
ensuring coordinated planning and promotion.
Institutions should introduce Open Days,
guided tours, and visitor galleries to engage the
public more effectively. There is also a strong
need to train  professional  science
communicators and tour guides who can
explain complex concepts in accessible ways.
States can be encouraged to develop thematic
science tourism circuits, highlighting regional
strengths and heritage. Furthermore, digital
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platforms and virtual tours should be created to
make science destinations accessible to a
broader audience. Lastly, building
collaborations with schools, universities, and
international academic travelers can foster
deeper educational engagement and position
India as a global science tourism destination.

Science tourism in India goes far
beyond traditional sightseeing, it is a
transformative  experience that  inspires
curiosity, fosters learning, and connects
generations through the shared pursuit of
knowledge. It serves as a bridge between
India’s rich scientific heritage and its dynamic
advancements in modern science and
technology. By exploring ancient
observatories, visiting cutting-edge research
labs, and engaging with science museums and
natural wonders, individuals embark on a
journey that deepens their understanding of
both the world and India’s unique contributions
to it.

This form of tourism has the power to
redefine India’s global identity, not only as a
land of spiritual depth and cultural wealth but

44

also as a nation of great thinkers, problem
solvers, and innovators. It links the pioneering
insights of ancient scholars like Aryabhata with
the technological achievements of ISRO,
merges the legacy of Jantar Mantar with the
modern marvel of Chandrayaan, and connects
traditional surgical practices with cutting-edge
applications of Al in medicine.

Science tourism thus becomes a
compelling narrative of continuity, resilience,
and evolution. It invites us to not only
rediscover India through the lens of science, but
also to rediscover ourselves as curious minds
eager to learn, explore, and engage. In doing so,
it nurtures a scientific temper in society and
encourages a deeper appreciation of the
symbiotic relationship between past wisdom
and future possibilities.

Dr. Punit Kumar
Associate Professor
Department of Physics
University of Lucknow
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Pigpan Setu Foundation Awards 2025 — A Report

Pigpan Setu Foundation instituted the Pigpan Setu Foumdation Awards 2025 to recognize
exceptional contributions by individuals and institutions in advancing science communication,
public health awareness, science tourism, and science—society engagement. The Awards aimed
to honor impactful initiatives, creative outreach, and sustained efforts that strengthen scientific
understanding and community empowerment.

Award Categories

The Awards were announced under four categories:

1. Popularization of Science — Recognizing exemplary efforts in bridging the gap
between science and society through innovative communication, outreach, and
engagement.

2. Women’s Health Awareness — Intended to honor contributions toward raising
awareness on women’s health issues such as PCOS and thyroid disorders.

3. Promotion of Science Tourism — Celebrating initiatives that integrate science
education with heritage conservation to transform scientific landmarks into experiential
learning spaces.

4. Public Health Advocacy — Acknowledging leadership in educating communities about
zoonotic diseases and the One Health approach.

Application & Evaluation Process

Nominations were invited from 15 October to 15 November 2025 through an online form,
with a mandatory processing fee for each submission. Eligibility required was a minimum of
three years of experience or institutional track record in the relevant field.

All submissions underwent a two-stage evaluation:

e Screening by the Secretariat for eligibility and documentation.

e Assessment by an independent expert jury based on originality, impact, scalability,
sustainability, and relevance to the category.

Each applicant was allowed only one nomination, and the decision of the evaluation panel
remained final.

The Outcome

From the numerous entries received nationwide, 31 nominations qualified for evaluation
across eligible categories. After detailed review:

e No award was conferred in the Women’s Health Awareness category due to the
absence of suitable nominations.

o A total of 31 awards were presented:

o 27 awards to individuals

o 4 awards to institutions
This distribution reflects the strength of contributions in science popularization, science
tourism, and public health communication.
Announcement & Recognition
The final list of awardees was declared on 12 December 2025, coinciding with the 14th
Foundation Day of Vigpan Setu Ffoundation, and published on the official website
(https://vigyansetufoundation.in/2025/12/11/vigyan-setu-foundation-awards-2025/).
Awardees received an E-Certificate of Recognition via email and a memento was
dispatched through Speed Post.
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Category-wise list of the Awardees of Piapan Setu Jfoundation Awards 2025;

Category Awardees Place
Popularization of Science Amar Pal Singh Uttar Pradesh
Amit Kumar Sharma New Delhi

Anurita Koul

Dr. Ashaq Hussain

Chitra Singh

Dewan Singh Teacher

Dr. Kulbir Singh Bath
Kuldeep Gupta

Dr Neelam Saba

Dr Neerja Shrivastava
Pankaj K Shukla ‘Pankaj Prasun’
Dr. Poonam Singh Jakhar
Mrs Pushpinder Kaur
Rajeev Kumar Agrawal
Sanjay Laxmanrao Gaikwad
Smitha Vinod

Sunil Kundlik Pote

Suvidha Dinkar Jadhav
Tabassum Ara Siddiqui

Dr. Vikas Mishra

Dr. Wahied Khawar Balwan

Jammu & Kashmir
Jammu & Kashmir
Haryana

Jammu & Kashmir
Punjab

Jammu & Kashmir
Jammu & Kashmir
Rajasthan

Uttar Pradesh
Rajasthan

Jammu & Kashmir
Uttar Pradesh
Maharashtra

UAE

Maharashtra
Maharashtra
Mabharashtra

Uttar Pradesh

Jammu & Kashmir

Gujarat Council on Science & Technology | Gujarat

(GUJCOST)

Mahatma Gandhi Government School Pachpahar Rajasthan
Promotion of Science | Gujarat Council on Science & Technology | Gujarat
Tourism (GUJCOST)

Pimpri Chinchwad Science Park Company Maharashtra
Public Health Advocacy Dr Deepak Sharma Himachal Pradesh

Komal Mansotra

Manav Vyas

Dr. Rajesh C. Senma

Dr. Rajpal Shesherao Khillare
Dr. Smruti Smita Mohapatra

Jammu & Kashmir
Rajasthan

Gujarat
Maharashtra
Odisha

Their citations can be viewed at

https://vigyansetufoundation.in/2025/12/11/vigyan-setu-foundation-awards-2025/
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