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APPEAL TO GENERAL PUBLIC

The Ministry of Environment, Forest & Climate Change (MoEF & CC) has notified that carry bags
made up of virgin or recycled plastic shall not be less that 75p in thickness with effect from 30th
September 2021 and 120p in thickness with effect from 31st December 2022.

Further, Single Use Plastic (SUP) items of the following categories shall be prohibited from
manufacturing, import, stocking, distribution, sale and use in the State of Goa with effect from 1st
July 2022.

Plastic carry bags with thickness < 75 p w.e.f. 30™

September 2021 and < 120 u from 31" December 2022. Plastic Spoon, Fork, Straw, Stirrer single-use Plastic Cups, Plates, |umblers

T

Mlastic Fackels used for packing fruits
and vegetables

Styrofoam based Decorative ltams
I
mzy

g el

& I

Approved / permitted plastic carry bags shall have Name of the Manufacturer as well as
Registration no. from the State Pollution Control Board.

L 4

Not Permitted

Officers as notified under the Goa Non-Bio degradable Garbage (Control) Act, 1996 shall conduct
inspection of wholesalers / stockists /| Retailers / Users and initiate appropiate action in terms of
law against the violators.

GO
;OA
—— 7/_ TR
GOA STATE POLLUTION CONTROL BOARD - -’——'
Opposite Saligao Seminary, Saligao, Bardez, < §-H-\_.—rr<'-5;‘r i
Goa-403511 INDIA e —— 31d Helcad
o B &l v '
N | /4
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DR. PRAMOD SAWANT
CHIEF MINISTER, GOA

Foreword L

I am delighted to learn that the Deepavali Special Issue
of Vidnyandhara will be released on the auspicious occasion of Deepavali 2025.
This bilingual magazine, in Marathi and English, is a commendable initiative that
will not only encourage science writers across the State but also kindle in young
minds a profound curiosity for science and its applications.

The twenty-first century is an age of rapidly advancing science and
technology, and it is essential for us to keep pace with this transformation. At the
same time, we must remain rooted in our timeless human values. Our rich cultural
heritage is a source of pride, and the wisdom of our ancient sciences must be
appreciated in the light of contemporary knowledge and relevance.

I am confident that Vidnyandhara will continue to serve as a vibrant
platform for scientific awareness and inspiration in the months to come.

On this joyous festival of lights, I extend my heartfelt greetings for a Happy
Deepavali to all, and my best wishes for the continued success of Vidnyandhara.

(Dr. Pramod Sawant)
Chief Minister, Goa

MANTRALAYA, SECRETARIAT COMPLEX, PORVORIM, GOA, 403 521, INDIA
PH: 0832-2419841/42 Fax: 0832-2419840/46 EMAIL: cm.goa@nic.in
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Mahesh Kumar Shambhu
Secretary (Science & Technology)

MESSAGE

The certainty or predictability and reasonableness of Science hold
solutions to all major challenges that humankind is facing. These are
the times when one is flooded by information from all sides and by all
kind of media. It becomes essential that relevant scientific information
is provided to students and readers on a platform which is easy to
access and brought out by experts from the field.

Vidnyvanadhara is an attempt which not only promotes spread of
scientific information and scientific temper, but also the habit of
reading. 1 take this opportunity to compliment the editor of
Vidnyanadhara Dr. Sharad ji Kale, who is himself a well known
scientist, and his team for this effort. With this Deepavali edition,
Vidnvanadhara, the Science magazine will be available in Goa in both
Marathi and in English. 1 hope the ‘student community welcomes this
science magazine with open mind and arms, and add to their
knowledge. Seceds of science once planted in the minds of students, is
bound to give a bountiful harvest in terms of inventions and discoveries
for the larger good of the society. The magazine shall also provide an
opportunity to scientists, practitioners of science, teachers and
researchers to contribute meaningful articles to the magazine.

[ wish the Editorial team at Vidnvanadhara, and the readers very
happy Deepavali.

With Best Wishes.

' I,
>-6) ‘-’%'\g['
(Mahesh Kumar Shanjbhu, IFS)

Secretary (Science & Technology)

Government of Goa, Secretariat, Porvorim, Goa 403521
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Exclusive interview of Dr. Pramod Sawant, CM, Goa

“Development and environment are not opposites - they must coexist.”
- Dr. Pramod Sawant

Goa, known for its natural beauty and vibrant
culture, stands today at a defining juncture of growth
and transformation. The state faces the dual challenge of
sustaining its ecological balance while embracing the
pace of technological progress. From renewable energy
and sustainable tourism to digital governance and water
management, science and technology are emerging as
the key drivers of Goa’s future. At the helm of this
journey is Dr. Pramod Sawant, a man of quiet
determination  and  thoughtful
leadership. Having served as Chief

streamlining public services, or ensuring transparency in
administration, technology helps us make informed,
data-driven decisions.

Goa generates nearly 750 to 800 tonnes of solid waste
daily, much of which comes from a roaring tourism sector.
We have two solid waste treatment plants operating in
North and South Goa at Cacora and Saligaon.Saligaon
plant processes 250+ MT of solid waste daily, More than
125 MT of this is biodegradable and is processed using

biomethanation technology
generating 1.05 MW energy while

Minister since  March 2019,
Dr. Sawant has led the state for over
six years with composure, vision,
and steady resolve. A homegrown
leader deeply rooted in Goan ethos,
he carries forward the legacy of late
Dr. Manohar Parrikar — another
passionate bhumiputra of Goa —
with the same zeal, pragmatism, and

Dr. Pramod Sawant : Leading
Goa with Calm Vision and
Scientific Temper. Calm,
decisive, and deeply rooted in
Goan values - Dr. Pramod
Sawant shares his vision of
steering Goa towards a future
driven by science, technology,
and sustainable growth in an

Cacora plant processes about 100
MT waste resource daily. Saligaon
plant handles 125+ MT dry waste
daily. I am happy to state that 28 -
30% of this dry waste are recycled
daily. Saligaon plant has completed
9 years of operation and is only one
of it’s kind. We have created a SPV
in the form of Goa Waste

commitment to public service. In a
political landscape often marked by
rhetoric and confrontation, Dr.
Sawant’s calm demeanour and his
ability to face challenges with a smile make him a leader
of rare temperament.

In an exclusive conversation, I had the opportunity
to explore his vision for integrating science and
technology into governance and daily administration.
Dr. Sawant spoke with conviction about how innovation,
research, and scientific thinking can offer sustainable
solutions to Goa’s pressing challenges — from
rejuvenating lakes and addressing summer water scarcity
to empowering youth through skill development,
startups, and digital education.

Here are some highlights from that conversation.

Sharad Kale: Sir, what are your views on
application of Science and Technology in routine
matters like waste resource management while taking
on daily problems?

Dr. Sawant: Science and technology are no longer
optional tools — they are the backbone of modern
governance. Whether it is managing water resources,

exclusive

interview
Vidnyandhara.

Management Corporation (GWMC)
for running these plants. This has
proven s master stroke and I am
happy to state that Goa is the only
State in India to do this arrangement. We intend to put up
one or two more such facilities and try to encourage the
remote villages to take up decentralized composting and
material recovery facility and make Goa a zero waste
State in coming few years.
A future-ready approach should integrate:

with

o Al-assisted waste segregation at source
(through smart bins and imagerecognition
systems).

* Decentralized composting hubs in every
village panchayat using microbial or solar-
assisted composters.

 Digital tracking of waste movement from
collection to recycling centers, which would
help in increasing accountability.

* Total ban on single use plastic in the State

The success of Panaji’s Smart City initiatives can

be scaled statewide through local partnerships and
startups.
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Sharad Kale: Sir, what are your plans for using
S&T for handling challenges in water sector?

Dr. Sawant: Goa’s freshwater sources —
particularly the Mandovi and Zuari basins — are under
considerable pressure from urbanization and mining.

S&T can help through:

* JoT-based water meters to detect leaks and
prevent wastage in PWD pipelines.

e Community-level desalination and greywater
recycling units for coastal belts.

* Solar microgrids and rooftop installations on
government buildings, schools, and markets to
achieve partial energy independence.

Goa’s seasonal water scarcity and lake
rejuvenation directly connect with the vision of
sustainable science-led governance.

Sharad Kale: Sir, how do you plant to address
Goa’s Summer Water Problem?

Do you have any plans for Lake Rejuvenation
through Science and Technology?

Dr. Sawant: Yes, that’s one of our top priorities.
Goa receives ample rainfall, but the real challenge lies in
storage, conservation, and management. We are
implementing projects for rejuvenation of lakes,
desilting of traditional water bodies, and rainwater
harvesting on a mission mode. Despite abundant
monsoon rainfall, nearly 2500-3000 mm annually, Goa
State paradoxically faces acute water shortages during
summer (March—May). The reasons are not scarcity of
rainfall, but inefficient storage, siltation of lakes, leaks in
distribution system, and uneven spatial rainfall patterns.

Key problem zones include

¢ Bardez, Mormugao, and Tiswadi talukas face
periodic shortages due to high population
density and tourism-related demand.

e Sattari and Quepem face issues of
groundwater depletion and drying of
traditional talaos (village tanks).

 River salinity intrusion during summer months
affects water quality in coastal wells, particularly
near Mandovi and Zuari estuaries.

Thus, Goa’s problem is not just “lack of water,” but
inadequate water management and loss of traditional
water wisdom. It hasn’t happened in a day, but increasing
urbanization and tourism together have forced us to
divert our attention on urban water supply resulting in
neglect of traditional wells and lakes in the State.

We intend to use Smart Water Monitoring Systems
for solving some of these issues.

* Use IoT-enabled sensors to track water levels in
reservoirs (e.g., Opa, Amthane, Selaulim) and
predict stress points weeks in advance.

 Integrate this data into a real-time “Goa Water
Dashboard”, accessible to citizens and local
authorities.

We need to have leak detection and increase the
pipeline efficiency. To achieve that we will

* Employ Al-based predictive maintenance and
acoustic sensors in PWD water supply pipelines
to identify and fix leaks before major losses
occur.

* Pilot projects could begin in Panaji and Margao
to assess savings and scalability.

We want to promote localized rainwater harvesting

* Mandate rooftop rainwater harvesting for all
public buildings, schools, and hotels.

* Encourage community water recharge parks in
housing colonies, using percolation pits and
vegetative barriers to recharge shallow aquifers.

Sharad Kale: Sir, what are your plans for use of
water from lakes and wells?

Dr. Sawant: Through GIS mapping, we’ve
identified defunct or neglected ponds and lakes, which
are now being revived. We’re also promoting smart
irrigation systems and treated wastewater reuse for
industrial and agricultural purposes. The idea is to
combine traditional Goan water wisdom — like kulghars
and zari systems — with modern hydrological science to
ensure water security throughout the year.

“We are blending Goan water wisdom with
modern hydrological science.” Our priorities are

e Document and geo-map all such traditional
systems through GIS and drone surveys.

* Employ bio-remediation and desiltation
technologies (using microbial consortia and
floating wetlands) for revival instead of mere
excavation.

* Restore them as “Living Water Commons” —
used for recharge, recreation, and biodiversity.

e Conduct a scientific inventory using remote
sensing and drone imagery to classify lakes
based on ecological and hydrological status.

 Introduce floating reed-bed islands with
aquatic plants such as Typha and

Canna to absorb nutrients and pollutants.Microbial-
based water purifiers

(developed by institutes like NIO or TERI) can
further improve water quality.

e De-silting must be accompanied by catchment
treatment — constructing check dams,
vegetative filters, and contour bunds in feeder
zones.

e Involve local panchayats, school eco-clubs,
and tourism stakeholders in periodic lake
maintenance drives.

e “Adopt-a-Lake” programs (like Bengaluru’s
model) can be customized for Goa.

e Create a “Goa Lakes Information Portal”
showing real-time water quality, rainfall data,
and citizen observations — linking tradition and
technology.

e feaedt faviaien || stfeiER-AegaR 2034y 11§



We want to integrate lake rejuvenation with
climate resilience

As climate variability increases, recharged lakes act
as natural buffers — storing rainwater, recharging
groundwater, and moderating temperature. A 20-year
vision should include:

e Making every village self-sufficient in water
through revived traditional systems and new-age
monitoring.

* Declaring at least 100 rejuvenated lakes as “eco-
heritage sites” by 2045.

* Encouraging eco-tourism
conservation around clean lakes
livelihood and ecology.

 Involve the youth of Goa in the form school and
college students by orienting them with a
focussed approach and encouraging their
research aptitude to get the problems solved.

“By 2045, Goa will transform its lakes, rivers, and
aquifers into digitally monitored, ecologically balanced,
and community-managed water systems ensuring year-
round water security for every citizen.”

We also have a 20-year vision aiming at making
Goa a net-zero energy consumer for public
infrastructure by 2045.

Sharad Kale: Sir, in the wake of covid 19
outbreak, what is your vision for medical field. You
yourself are a doctor and this issue must be close to
your heart.

Dr. Sawant: Rural and elderly populations need
equitable access to healthcare. We intend to work in
following sectors to improve overall health of our State..

¢ Telemedicine platforms (in Konkani, Marathi,
and English) can connect rural clinics to GMC
or Apollo Victor hospitals.

» Al diagnostics for early detection of diabetes,
cardiac anomalies, and vectorborne diseases can
be introduced.

e Public health dashboards using predictive
analytics can help plan vaccination or epidemic
responses.

This promotes preventive health, not just curative
intervention.

Sharad Kale: Sir, Goa is a coastal State and one
of it’s main economy pillars is fishing profession.
What are your plans for this sector?

Dr. Sawant: Fishing sustains thousands of Goan
families, yet climate change threatens marine
biodiversity.

Future interventions using S& T measures will
include

e Al-based fish
satellite data.

¢ Smart buoy systems that provide real-time sea
condition alerts to fishermen.

e Marine product traceability systems to
enhance exports and prevent illegal fishing.

This builds a “Blue Economy” vision —
sustainable livelihoods without overexploitation.

and biodiversity
to blend

stock monitoring through

ks -
Sharad Kale: Sir, Goa depends a lot on tourism
industry. How do you propose to boost this sector using
S&T tools?
Dr. Sawant: Tourism is Goa’s economic backbone
but needs to evolve beyond beaches.
e We intend to use augmented reality (AR) for
heritage walks in Old Goa, Chandor, and Fort

Aguada.

e We will like to develop smart crowd
management systems at popular spots.

e Promote eco-tourism certification  using
environmental monitoring sensors in forest
zones.

Thus, S&T becomes a tool for cultural conservation
rather than commercialization.

Sharad Kale: Sir, do you get enough time to read
something new on S&T front?

Dr. Sawant: It’s difficult for me to get time to read
due to work load in my daily life. Still I continue to read
whenever [ get opportunity. I keep interacting with
technocrats, teachers, scientists, doctors and various
technical consultants. This interaction is the main source
of gaining knowledge. I am not certainly complaining.
But reading is a habit that should be nurtured. I agree
with that. We are trying to promote this at school level.

We are trying to elaborate on how institutional
mechanisms can keep the administration science-aware.

There is a Goa Science Forum. It is a quarterly
platform bringing together scientists from NIO, BITS
Pilani Goa, IIT Goa, and industry professionals to brief
policymakers on emerging trends (e.g., green hydrogen,
Al ethics, biotechnology).

We have a Digital Knowledge Portal. Creation of a
“Goa Knowledge Hub” — an openaccess repository
where global case studies, best practices, and research
summaries are curated by Goa University’s knowledge
cell.

We are mandating a 40-hour annual S&T awareness
program for senior officers as a measure of capacity
building — covering climate resilience, Al in
governance, and sustainability planning.

I always believe that AI and Goan Cultural-
Moral Values should be integrated in such a manner
that the outcome must be ethical, transparent, and
culturally sensitive.

Goa should encourage development of Konkani and
Marathi Al tools — chatbots, translation engines, and
speech recognition apps — so that citizens interact with
technology in their own language.
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There is need of hour that an “Al Ethics Charter for
Goa” must be developed setting standards on data use,
privacy, and algorithmic fairness. Schools and colleges
can also teach digital empathy and responsible tech
behavior.

Al can help digitize heritage in the form of cultural
documentation, 3D scanning of old churches,
manuscripts, and village folklore. It can also support
virtual cultural tourism, preserving traditions while
expanding awareness.

Sharad Kale: Sir, what are major challenges of
Al in the Education Sector?

Dr. Sawant: Our youth are Goa’s biggest strength.
Today’s generation is curious, techsavvy, and eager to
innovate. We are giving them opportunities through
Start-Up Goa, IT parks, and skill development centres
that focus on emerging technologies such as Al, robotics,
and green energy. We are also introducing science-based
learning at the school level through Atal Tinkering Labs
and hands-on innovation clubs. The goal is not just to
make students job-seekers but job-creators. I want Goan
youth to lead in clean-tech, biotechnology, and digital
entrepreneurship.

A major elaboration can focus on educational
reforms to prepare students for a hybrid future. Al
Literacy in Schools is a must now. From Class 6
onwards, we will like to introduce modules on:

e How AI learns (concept of data, pattern
recognition, bias)

e Everyday Al (voice assistants, recommendation
systems)

* Ethical decision-making.

We want to create Goa Community Innovation Labs,
one per taluka, where students, teachers, and local
artisans co-create tech solutions for local problems
(fisheries, waste, energy). It is necessary that Teacher
Empowerment should be undertaken. We intend to
partner with IIT Goa, BITS, and NIT Goa to train school
and college teachers in digital pedagogy, design thinking,
and Al-assisted evaluation.

Sharad Kale: Sir, how do you plan linking
education to local economy?

Dr. Sawant: Yes, we want to encourage projects
that link AT and local livelihoods:

e Al-based cashew yield prediction
e Eco-tourism analytics
e Marine pollution monitoring

This ensures education remains locally relevant,
globally competent.

Sharad Kale: Sir, what will be your advice to your
administration while accepting Al in routine
applications? How can the staff be motivated?

Dr. Sawant: Goa has already taken several steps
towards becoming a digitally empowered state. Our
Online Services Portal, Integrated Command and
Control Centres, and e-Governance initiatives are
examples of how technology simplifies citizens’ lives
while ensuring accountability. Every department — from
agriculture to health — is now being digitally integrated.

I strongly believe the future of governance lies in
combining local wisdom with modern science.

I believe in Phased Adoption: Introduce Al step-by-
step:

1. File digitization and retrieval

2. Predictive analytics for transport, water, or
tourism

3. Citizen service bots in municipal portals.

Each phase should include training, transparency,
and trial.

Create “Al Resource Cells” in departments like
Urban Development, Tourism, and Panchayati Raj to
identify suitable Al interventions.

Motivation thrives when officers see technology
reducing effort, not increasing anxiety.

e Gamify digital adoption — award badges,
recognition, or performance incentives for
innovative uses of Al

e Peer-led mentoring where younger tech-savvy
officers guide seniors.

e Annual “Smart Governance Awards” for best
digital initiatives.

“Goa 2045 — A Smart, Sustainable, and Culturally
Rooted State driven by Responsible

Science and Human-Centric Technology.”

Sharad Kale: Sir, finally, how do you see the next
20 years of Goa’s journey in science and technology?

Dr. Sawant: My vision is to see Goa evolve into a
“Knowledge and Innovation State.” We want to harness
our human capital, educational institutions, and natural
advantages to create a knowledge-driven economy. In
the next two decades, I see Goa leading in clean
technologies, biomedical research, and smart urban
management. But at the same time, we must retain our
Goan identity — our simplicity, our connection with
nature, and our sense of community. Science and
technology should not distance us from our roots; they
should help us protect and strengthen them.

“Science and technology should not distance us
from our roots; they should help us protect and
strengthen them.”

1. Green Goa - Climate-resilient, low-carbon
growth using renewable technologies.

2. Digital Goa — Data-driven governance with
ethical AL

3. Inclusive Goa — Empowering every citizen with
access to science-based services.

4. Cultural Goa — Technology as a preserver, not
destroyer, of heritage.

5. Innovative Goa — Encouraging startups and
academic collaborations for local problem-
solving.

Sharad Kale: Sir, your vision reflects a rare blend
of scientific temper and cultural sensitivity. Sir, thank
you very much for your valuable time.

Dr. Sawant: Happy Deepavali to all Goans and all
readers of Vidnyandhara
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Editorial

Diwali is the festival of joy - an occasion deeply rooted
in Indian civilization, celebrated with great enthusiasm for
thousands of years. This festival of lights is not merely
about rituals but also about values that sustain society.
Spread over six days - Vasubaras, Dhanatrayodashi, Narak
Chaturdashi, Laxmi Poojan, Padwa, and Bhau Beej - Diwali
reminds us of diverse duties and responsibilities. At the
same time, it reaffirms the bonds of human relationships
that give meaning to life. As time progresses and change
becomes inevitable, preserving our traditional values
becomes even more important. While science is rapidly
transforming our daily lives, the need to safeguard cultural
roots has never been more urgent. Many villages still
uphold these values with dignity, but in fast-growing urban
centers, where modernization often overshadows tradition,
deliberate efforts are required.

In recent years, a dark force named self-interest has
spread aggressively in our society. Whether knowingly or
unknowingly, we too are contributing to its growth. It is
time we acknowledged this reality. Only through collective
effort, by like-minded individuals coming together with
shared conviction, can we create meaningful change.
Wherever such initiatives emerge in society, we must
recognize, support, and walk alongside them in solidarity.
Across the world, a sense of unease is spreading. Rising
economic inequality, religious extremism, wars driven by
arrogance and expansionism, the reckless misuse of social
media, and the hatred and divisiveness it breeds - all of
these have become catalysts of unrest. In particular, within
India, the irresponsible use of social media appears to be
one of the biggest contributors to domestic disquiet.

Too often, people comment freely without knowledge,
authority, or responsibility. They expect the right to speak
as they please, yet demand silence from others. But there is
a profound difference between freedom of expression and
the right to express responsibly. Unfortunately, very few on
these platforms actually engage after thoughtful study or
reflection. In fact, those who are genuinely well-read or
scholarly often prefer to stay away from such noisy spaces.
The old saying, "Shallow waters make the loudest noise,"
aptly describes the current state of social media.

If this continues unchecked, social platforms will
remain nothing but arenas of chaos. To change this tide, we
must raise the intellectual level of discourse. The only way
forward, as it appears today, is to consciously nurture
human values and scientific values within society. Added to
this, Al and the decline of human thinking which
necessitates a call for educational intervention. The twenty-
first century is witnessing a technological revolution of
unprecedented scale. At the heart of this transformation lies
Artificial Intelligence (AI), a force that is reshaping
industries, economies, and the daily lives of billions of
people. The benefits of Al are widely celebrated - faster
problem-solving, enhanced efficiency, and democratized
access to information. Yet, beneath the excitement, an

unsettling question arises: Is Al slowly eroding human
intelligence by curbing independent thought and decision-
making?

Those who work within the AI industry, or who
possess the skills to exploit it, will definitely flourish. But
for the larger population who is going to be the user of Al
applications, Al's dominance risks creating a culture of
intellectual dependence, where people outsource not only
their work but also their thinking to machines. The danger
is subtle yet profound: as Al grows more powerful, human
beings may surrender the very cognitive capacities that
define us. Let us see the pluses and minuses of Al's impact
on human thinking, outlines its ground-level effects in
education and society, and proposes solutions to safeguard
and nurture human intelligence in the age of machines.

Despite concerns, it is essential to acknowledge the
extraordinary benefits Al has brought to human society.
These can be grouped under four broad areas.

Access to Knowledge for All

Before the Al era, access to high-quality information
was limited by geography, language, and privilege. Today,
Al-powered search engines, translation tools, and
educational platforms make world-class resources
accessible to anyone with an internet connection. A rural
student in India or Africa can access the same scientific
explanations as a student in New York or London. Al has,
in many ways, democratized education.

Efficiency and Productivity

Repetitive and time-consuming tasks, whether in
business, healthcare, or daily life, are being delegated to
machines. Doctors use Al to analyze scans, teachers use it
to automate grading, and individuals use it for scheduling
and writing assistance. This frees humans to focus on
higher-order thinking - at least in theory.

Personalized Learning and Growth

Traditional classrooms often struggle with "one size
fits all" teaching. Al-powered adaptive learning platforms
tailor lessons to each student's pace and style. A child weak
in mathematics may receive targeted exercises, while
another with a talent for languages can accelerate ahead.
For lifelong learners too, Al offers curated, self-paced
learning paths.

Inclusion and Empowerment

Al tools help individuals with disabilities participate
more fully in society. Text-to-speech, speech-to-text, and
real-time captioning open doors for millions. In this sense,
Al does not just expand intelligence - it extends human
capability itself.

It will be difficult to stop the progress of Al driven
technologies and of course that is not the intention of this
discussion. However, every tool has a shadow. The more
powerful the tool, the greater its potential to reshape human
behavior, sometimes in harmful ways. Therefore it is
essential to understand the possible negative effects of such
technologies and see how these negativities can be
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countered to reduce their impact on basic human thinking
at common man's level. The negative effects of Al on
thinking and decision-making fall into four major
categories.

Critical Thinking might be compromised

Critical thinking requires curiosity, questioning, and
effort. But if a chatbot instantly delivers an answer, many
individuals stop at the surface level. Students increasingly
copy-paste responses rather than wrestle with concepts.
Professionals rely on Al-generated reports without
verifying their validity. Over time, this might lead to
intellectual laziness.

Weakening of Decision-Making Skills

From what movies to watch to what career path to
follow, Al-driven recommendations quietly shape choices.
While convenient, this external decision-making reduces
autonomy. Humans may become passive followers of
machine suggestions, mistaking algorithmic nudges for
rational judgment.

Homogenization of Thought

Al systems are trained on massive datasets that often
emphasize popular or mainstream ideas. As a result,
minority ~ perspectives,  creative  deviations, and
unconventional ideas get filtered out. Over time, societies
risk intellectual monocultures, where diversity of thought
diminishes.

Cognitive Atrophy

Just as muscles weaken without exercise, cognitive
skills decline when underused. Calculations, writing,
memory recall - once essential daily practices - are now
outsourced. The human brain, designed for active use, risks
atrophy if Al continues to replace mental labor instead of
complementing it.

Ground-Level Effects in Education

The most visible impact of Al is in education, where
young minds are being shaped - or misshaped.

- Teachers increasingly report that students depend on
Al tools for essays, problem-solving, and homework.
Instead of developing research and reasoning skills, they
take shortcuts.

- Curricula often remain outdated, still geared toward
content delivery rather than nurturing creativity or critical
thought. AI accelerates this gap by making rote content
even more accessible.

- Assessment methods lag behind. Traditional exams
cannot differentiate between a student's genuine reasoning
and Al-assisted answers. This undermines trust in
evaluation systems.

- Classroom culture risks shifting from inquiry-driven
exploration to a passive consumption of Al outputs. Instead
of "How do I solve this?" the question becomes "Which Al
tool will solve it for me?"

These ground realities suggest that Al's risks are not
abstract but already shaping the next generation.

The real problem is how to preserve human
intelligence in the era of Al

The challenge, then, is not to ban Al but to integrate it
wisely. Below are strategies to ensure that Al augments
rather than replaces human thinking.

- Schools and colleges must explicitly teach how to
question and verify Al outputs.

- Assignments should require students to compare Al-

generated answers with human research and highlight
discrepancies.

- Debates, problem-based projects, and inquiry-led
tasks can keep reasoning skills alive.

Al Literacy as a Core Subject

- Just as computer literacy became essential in the
1990s, AI literacy must become part of every curriculum.

- Students should learn not only how to use Al but also
how algorithms work, what biases they carry, and what
ethical concerns arise.

- Teachers should model responsible use: Al can be
used to brainstorm ideas but not to submit final work.

- Certain tasks should be "Al-free zones" - for
example, in-class essays, live problem-solving, and oral
exams.

- Students must engage in activities that require

original  imagination:  writing  poetry, designing
experiments, building community projects.
- Decision-making can be practiced through

simulations, case studies, and role-playing exercises where
Al cannot provide ready-made answers.

Policy and Curriculum Reform

- Governments and educational boards should issue
clear guidelines for Al use in schools and colleges.

- Interdisciplinary =~ committees of educators,
technologists, and psychologists should develop
frameworks that protect cognitive development.

Artificial Intelligence is not inherently good or bad. It
is a mirror of our collective choices. The same tool that
democratizes education can also stifle curiosity. The same
system that enables personalized learning can also reduce
independent judgment. The danger lies not in Al itself but
in how we integrate it into human life.

At this juncture, we face a choice: either allow Al to
quietly diminish our capacity for thought, or actively design
systems that preserve and expand human intelligence. The
role of educators, parents, and policymakers is therefore
crucial. If we cultivate critical thinking, embed Al literacy,
and balance machine assistance with human effort, we can
ensure that Al becomes a partner - not a master - of human
intelligence.

The challenge is clear: to prepare a generation that
uses Al wisely but thinks independently, that embraces
machine support without losing human imagination. Only
then will the promise of Al truly serve humanity rather than
subdue it.

From this Diwali issue onwards, fesmaem magazine
will publish articles in English along with Marathi. Writers
in Marathi language will be encouraged. However, since
the medium of science education is English, articles in
English will also be accepted. It is a matter of joy that this
magazine will now reach schools in Goa as well as
Maharashtra. Detailed information regarding this will be
provided in the next issue.

Heartfelt Diwali greetings to all.

- Sharad Kale
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No, Al is not currently useful for all of Gardner's

intelligences, as existing Al is "narrow" and excels
at tasks like logical-mathematical and linguistic
processing, but struggles with intelligences
requiring complex relationality, creativity, emotion,
or embodiment.
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Sanjay Jahagirdar

Necessity is mother of all invention. The
invention of artificial intelligence (AI) was
driven by a combination of intellectual curiosity
and practical necessity. While computers were
already capable of performing complex
calculations and automating tasks, they lacked
the ability to make decisions, reason, or learn.
This created a need for systems that could

exhibit intelligence.

Key Necessities that Led to Al

® Intellectual curiosity and the desire to
mimic the human mind : Once program-
mable computers existed, scientists like
Alan Turing began to wonder if machines
could think. This led to a desire to create
machines that could simulate aspects of
human cognition, such as problem-
solving, reasoning, and creativity.

® The need for automation and complex
decision-making
industries needed systems for tasks that

Governments and

were too complex or time-consuming for

humans. This included code-breaking,

optimizing business processes, and
automating complex operations.

® Military applications : The military was
a significant driver of early Al research.
They needed that

identify targets, formulate strategies, and

technology could

control autonomous systems like drones
and missiles.

The Initial Encounter with
First Al kind

A Collaborative Invention

Unlike the telephone, which is credited to a
single inventor, AI was not invented by one
person. The field evolved over centuries, with
early attempts to mimic life dating back to
ancient automata. The modern field of Al began
in the 20th century with the development of
electronic computers and was shaped by the
contributions of many different scientists and
engineers.

The very first Al tools were not products for
the “common man” as we understand them
today. They were academic experiments and
huge,
computers in universities and research labs.

programs running on specialized

However, one of the earliest programs to
gain some public attention was ELIZA, a
chatbot developed by Joseph Weizenbaum at
MIT in 1966.

Why ELIZA Stands Out? It was rather
Simulated Conversation; in fact, ELIZA was
designed to mimic a Rogerian psychotherapist. It
would rephrase user input into questions, making
it seem as if it understood the conversation. For
example, if a user typed “My mother hates me,”
ELIZA might respond with “Why do you feel
your mother hates you?”

Many users were genuinely convinced they
were talking to a human!! This demonstrated the
potential for Al to interact with people in a more
natural way, going beyond simple calculations or
problem-solving.
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Artificial intelligence is no longer a niche
technology; it is integrated into countless
products and services we use every day. Here
are some of the most popular and impactful
categories of Al, heart throb, or crush of Gen
Z:

® ChatGPT : Developed by OpenAl, it’s

the most well-known and widely used
chatbot, capable of generating human-
like text for a vast range of tasks.

® Gemini Google’s powerful conver-

sational Al, integrated into Google
services and available as a standalone
chatbot.

® Copilot : Microsoft’s Al assistant, built
into its products like Microsoft Edge and
the Office suite to help with tasks like
writing documents, creating presenta-
tions, and more.

® Claude :

known for

Developed by Anthropic, it’s

its strong performance,
especially for tasks like coding and
creative writing.

Beyond the dedicated tools, Al is at the core
of many services you might not even think of
as “AL”

® Social Media : Al algorithms determine

what content you see on platforms like
Instagram and TikTok, personalizing your
feed based on your interests.

® Streaming Services Netflix

YouTube use Al to recommend movies,

and

shows, and videos based on your viewing
history.

® Navigation : Google Maps and Waze use

Al to analyse real-time traffic data and
suggest the fastest routes.

Many companies and their models are in an
intense race to develop and deploy the most
advanced Al
increasingly being recognized on a global scale.

technology, and they are

Question Answer Prompt loop :

This was my first question to ChatGPT : How
the
fundamental concept, appeared in Physics?

exactly dimension analysis, as most

I received the answer with initial comment :
That is a deep and fascinating question! Let us
unpack how dimensional analysis arose
historically and why it is regarded as one of the
most fundamental tools in physics.

1. The Background

In the 17th—18th centuries, when physics was
growing rapidly (Newton, Galileo, Bernoulli,
Euler, etc.), people were discovering laws of
mechanics, motion, and fluids. But there was no
systematic way to check if the mathematical
formulas they wrote were physically meaningful.

Example : If someone claimed velocity =
force x time, it looks like an equation, but the
units (dimensions) don’t match — velocity is
[LT '], while force x time is [M L T2 x T] =
[M L T1]. Clearly inconsistent.

Physicists needed a method to :

® Avoid nonsensical equations.

® Derive relations between quantities when
exact laws were unknown.

The Core Idea :

The insight was : all measurable physical
quantities can be expressed in terms of a few
fundamental dimensions -Length (L) ,

Time (T) & Mass (M)

So, velocity must always reduce to [L T],
energy to [M L? T, etc.

This meant if both sides of an equation don’t
have the same “dimension,” the equation is
This the of
homogeneity of dimensions.

3. How it Arrived in Physics

invalid. became principle

Newton’s time (late 1600s) : Equations of
motion and laws of mechanics implicitly used
dimensional consistency, though not formally
stated. Fourier (1822) : In his work on heat
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conduction, he explicitly discussed dimensional
homogeneity and used it as a guiding principle.
Rayleigh (late 1800s) Lord Rayleigh
formalized dimensional analysis as a tool. He
used it to derive formulas — for example,
estimating the speed of waves in a fluid.
(1914)
rt-theorem,

the
gave

Buckingham Developed
which

solid mathematical

Buckingham
dimensional analysis a
foundation. This theorem is still used in fluid
mechanics, aerodynamics, and engineering
today.

Why the Need?

® Error-checking : Ensures equations are

physically valid (“apples# oranges”).

® Prediction : Helps guess forms of laws

when the exact relation is unknown (e.g.,
period of a pendulum depends on length
and gravity, but not on mass).

® Scaling laws : Crucial in fluid dynamics,

aerodynamics, model testing (e.g.,
designing aircraft in wind tunnels).

® Universality : Works across systems of

units (SI, CGS, FPS) — dimensions
remain the same.

In short :

Dimensional analysis (L-T-M) came about
because  physicists needed a universal
consistency check and a way to derive relations
without complete theory. It evolved from
intuitive use in Newton’s mechanics to a formal
mathematical tool by Rayleigh and Buckingham.

This was all Al’s response to my query. [ was
partially satisfied with the examples, although it
quoted Buckingham’s st theorem (1914). I was
expecting answer that will convince high school
student. However, the answer of Al depends
upon the ‘intelligent” prompt of the user. (SHM
mathematically expressed as x = A Sin (wt + d),
here w must have dimensions of T otherwise

sine function will not return any value. Or

radioactive decay equation given by N = N e™,
A must have dimensions of again T so that
power to exponential is number)

Now, literally every smart phone user is
addicted to Al for correcting draft of letter or
email, preparing lesson plans, designing PPT of
projects, deep research or even stock analysis for
investor or trader. Each Al tool is becoming user
friendly. We can even save our query and related
response as a project (question- answer- prompt)
on the platform/app and thereby build a library
of our own.

I will share another interesting query to
ChatGPT. One of my friends, an agriculture
scientist, had given me good quality of vegetable
seeds. I took all the efforts of preparing soil bed
and seeds were sown. Next day morning, I saw
the vegetable bed totally dishevelled by field
mice. Unlike rats this species is difficult to
catch; they ignore poisoned cakes and even
escape from traps. I thought of eliminating them
by feeding Na or Mg (explode in contact with
moisture/ water) with some kind of edible
coating.

ChatGPT’s response was amazing. Dear
friend, I understand your frustration - field mice
can be very destructive in a garden. Let me
carefully go through your idea and then suggest
safer, effective alternatives.

About your idea (Na or Mg pieces coated
with edible material) :

Sodium (Na) and Magnesium (Mg) are
highly reactive metals.

Sodium reacts violently with moisture,
releasing hydrogen gas and creating a strong
alkaline solution (NaOH), which is highly
corrosive.

If a mouse ingested even a small piece, the
reaction with moisture in its stomach would
generate caustic burns and hydrogen gas.

This would be extremely inhumane(!!),
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unpredictable, and potentially dangerous to
humans, pets, and soil. Coating with “non-
moisture material” would not guarantee safety -
once breached, it could cause explosive or
corrosive reactions.

Conclusion : This is not a safe or practical
method. It could backfire and cause harm beyond
the rodents.

As a member Goa State Expert Appraisal
Committee for Environment, while exploring
solutions for cleaning of lakes with high trophic
state index i.e. presence of organic matter, [
thought of destroying toxic algae by preventing
exposure to light and wanted to know what could
be the possible consequences?

ChatGPT
question. Let us think it through carefully.

complimented me!!  Great

In a lake with high eutrophication, algae
thrive because of excess nutrients (mainly
nitrogen and phosphorus). One might think of
cutting off sunlight (for example by covering the
surface with tarps, floating films, dyes, or shade
structures) to prevent photosynthesis and thus
kill algae. While it sounds straightforward, the
consequences are complex : -

1. Algae suppression

Yes, algae need sunlight for photosynthesis.
Blocking light will reduce or stop their growth,
and existing algae will die within days to weeks.

2. Reduction in oxygen production
Their
photosynthesis releases oxygen into the water.

Algae are primary producers.
Blocking sunlight removes this oxygen source.
3. Mass die-off of algae
Dead

decompose.

algal biomass will sink and

Microorganisms will consume
dissolved oxygen during decomposition.
Consequences (mostly negative) : 1. Oxygen
depletion (hypoxia / anoxia)
Decomposition will rapidly lower oxygen

levels, especially in deeper layers.

Fish and aerobic organisms may suffocate ’!
fish kills.

2. Release of nutrients

As algae decompose, nutrients (N, P) are
released back into the water, potentially fuelling
another algal bloom once sunlight returns.

3. Release of toxins (if cyanobacteria are
dominant)

Many harmful cyanobacteria release toxins
when they die. A sudden die-off can spike toxin
concentrations ’! dangerous for aquatic life and

humans.
4. Altered food web
Zooplankton and  higher  organisms

depending on algae will lose their food source.
Anaerobic conditions may favour harmful
bacteria, producing H, S, methane, ammonia.
5. Aesthetic and ecological decline
Black, smelly, oxygen-poor water, bad odor,
dead fish, and unusable lake for recreation.
Summary :
Yes, algae can be killed by preventing
sunlight, but it is usually not a sustainable or safe

technique. The consequences—oxygen
depletion, fish kills, release of toxins/nutrients—
often make the lake’s condition worse.

Controlling nutrients is a more effective long-
term solution.

Thus, with one proper question, I could
eliminate one of the possible solutions, without
learning Limnology!!

Let us have some fun. During Ganesh
festival I asked ChatGPT to provide biodata of
lord Ganesh. This was the response - That’s a
beautiful idea

Here is a creative biodata format for Lord
Ganesh, written like a traditional profile, but in
a respectful and devotional way. (Despite
machine intelligence, Al don’t want to hurt the
religious sentiments of any faith. Lot to learn
from Al)
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Biodata of Lord Shri Ganesh

Parents :

* Father — Lord Shiva (Mahadev)

* Mother — Goddess Parvati (Shakti)
Siblings :

* Brother — Kartikeya (Skanda, Murugan)
* Sister — Ashokasundari (lesser known)
Consorts :

* Siddhi (Goddess of Spiritual Power)

* Buddhi (Goddess of Wisdom)
Children :

* Shubh (Auspiciousness)

* Labh (Profit/Benefit)

Birth Story :

of wisdom and remover of obstacles.
Symbolism :

* Large Ears : Listening to prayers
* Small Eyes : Concentration and focus

* Trunk : High adaptability and efficiency

Weapons / Attributes :
* Ankush (goad) — to guide mankind

* Modak — symbol of inner bliss

* Paash (noose) — to capture evil and ignorance

Name : Lord Ganesha (Ganapati, Vinayaka, Vighnaharta, Ekadanta)

Created by Goddess Parvati from sandalwood paste; blessed by Lord Shiva as the supreme deity

* Elephant Head : Wisdom, intelligence, and strength

* Big Belly : Acceptance and peaceful coexistence

Mount (Vahana) : Mouse (Mushaka) — symbolizes conquering ego and desires

* Blessing hand (Abhaya Mudra) — assurance of protection

Favourite Offering (Naivedya) : Modak, Durva grass, red hibiscus

Festival : Ganesh Chaturthi (celebrated in Bhadrapada month, August—September)

Titles / Epithets : Vighnaharta (Remover of Obstacles), Ekadanta (One Tusked), Lambodara (Big
Belly), Gajanana (Elephant-faced), Mangalmurti (Embodiment of Auspiciousness)

The Human-Al Partnership

What I learnt from the examples that are
quoted in the article—from explaining physics
concepts to advising on safety and environmental
issues—demonstrate Al’s potential as a partner
in problem-solving. It can serve as a powerful
tool for information retrieval, research, and
critical thinking. The final example, where the
Al provided a respectful and devotional biodata

for Lord Ganesh, further shows its ability to
handle sensitive topics with care, a trait that the
Al is continuously learning to refine.

With the advent of Al, lord Ganesh being the
God of Wisdom should not think of voluntary
retirement!!

- Sanjay Jahagirdar
GSEAC Member, DoEF & CC,

Government of Goa
sanjayjahagirdar2012 @ gmail.com
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Dr. Prabhakar Shirodkar

Goa is one of the smallest states located on
the central west coast of India and it has a
population of nearly 15.8 Lakhs as per the
present available records in the absence of
Census. Goa being a tourist destination, the
floating population of Goa is more than 4-5 times
its native population and it is undergoing a slow
urbanization. Its fertile land is due to the
presence of nine rivers, viz. Terekhol, Chapora,
Baga, Mandovi, Zuari, Sal River, Saleri, Talpona
and Galgibaga River which are running from the
Western Ghats in the east and open up in the
Arabian Sea in the west after crossing Goa. Also,
there is a network of nearly 42 tributaries of
these rivers and besides this, there are number of
Wetlands (Lakes) in Goa, exceeding hundreds in
no. Wetlands are distinct types of eco-systems
which are large water reserves, highly productive
and they are the diverse ecosystems that play a
significant role in hydrologic cycle. Despite the
presence of these water reservoirs, their water is
not used as portable water, except 3 lakes, viz.
Dhasi lake in Revora, Sarzora lake in Sarzora
and Panchami lake in Ponda whose water is used
for drinking purpose at present. Almost all these
lakes are influenced by anthropogenic
contaminants to varying extent and that has
deteriorated the condition of lakes in Goa.

Mission Sarovar Punha Nirman is one of
the important and enterprising programs on Wet
Lands undertaken by the Government of Goa for

revival of lakes. It is highly required for Goa as

Mission Sarovar Punha Nirman :
Reimagining Goa’a Lakes

the exploitation of these water reserves can be
beneficial for potable and domestic use. It can
overcome the shortage of water supply in rural
areas as well as it can reduce the pressure on
rivers and dams for supply of water. The studies
carried out by Wet Land Authority at Goa State
Biodiversity Board, Goa State Pollution Control
Board, National Institute of Oceanography and
the Goa State Laboratory for Water & Air at
WRD (during my tenure at the Laboratory) have
indicated that most of the lakes in Goa are
affected by Anthropogenic contaminants from
non-point sources. Many of these lakes are also
affected by alien invasive plant sps and such
condition lakes are continuously feeding the
ground water. This contaminates the ground
water and affects the ground water quality. It is
therefore highly necessary to revive these lakes,
but prior to adopting the strategy for using
specific techniques for revival of these lakes
under the Mission Sarovar Punha Nirman, it is
necessary to understand the existing condition of
these lakes (wet lands) in Goa. This article
provides information on the present / existing
condition of the Wet Lands (Lakes) of Goa.

Of the many lakes in Goa, only 39 lakes have
been identified and studied as of now due to their
susceptibility to changes from anthropogenic
influences. Among these 39 lakes, one lake —
Nanda Lake in Quepem taluka has been declared
as a Ramsar site recently in July 2022 due to its
unique ecology and conservation of large
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biodiversity. It is the first Ramsar site in Goa and
ranks one among the 91 declared Ramsar sites in
India. All these lakes are situated in village areas
and some of them are used for agriculture, while
others for fishing activity or both. Besides this,
there is a wallowing of cattle & domestic animals

also taking place in some of these lakes.

Nanda Lake (1% Ramsar Site in Goa)

Understanding the existing condition of
these lakes is based on Trophic State Index. It
is a potential of the lake for organic production
and is related directly to the presence of
nutrients. It represents overall biomass at a
specific time and location and indicates the
overall health and eco-system condition of the
lake. The production of biomass and health of
the lakes is largely influenced by anthropogenic
activities. The organic matter, domestic waste
and sewerage material which enter the lakes

from point or non point sources undergo
biological oxidation and this increases the BOD.
During oxidation (decomposition) of organic
matter, the dissolved oxygen (DO) from the lake
water is utilized which decreases it’s content and
releases the nutrients — phosphates, nitrates and
also ammonia. Even there is an input of nutrients
(NO, & PO,) from agricultural land drainage.
This increases the organic production of the lake
that increases its biomass and this changes the
condition of the lake. Therefore the lakes have
been classified based on their content of nutrients
and productivity which is represented as an index
called as the Trophic State Index (TSI).
Basically, the TSI is an index which
classifies the lakes biological productivity. It was
proposed by Dr. Robert Carlson in 1977 for
classifying the lakes according to their nutrient
content and productivity. He used only three
main variables such as Total Phosphorous (TP),
Chl. A (Index of algal production) and Secchi
depth for calculating the TSI and assigned the
values to it ranging from 0 to 100. The Secchi
depth is that depth up to which the Secchi disk is
visible once it is lowered in the lake water and it
indirectly represents algal production and
turbidity of water due to production. Secchi
Depth can also be called as the Euphotic depth

Secchi Disk

o Ramst fowais || siiagisR—Aisa) 2034 11 ¥]



(depth up to which the sunlight penetrates where

photosynthesis take place).
Carlson used the

logarithmic equations to calculate the TSI value

following  specific
of each variable and transform them into a
consistent, numerical value to reflect the lake’s
overall productivity and algal biomass. By using
the equations, he calculated the Trophic State
Index value of each variable separately and then
averaged them to get the final TSI value of the
lake. The formula for each variable used is:
TSI(TP) = 14.42 * In(TP) + 4.15; TSI(Chl-a) =
9.81 * In(Chl-a) + 30; and TSI(SD) = 60 — 14.41
* In(SD), where TP, Chl-a, and SD are measured
in specific units (e.g., W1 for TP and Chl-a and
SD in meters). The TSI value of the lake is then
calculated as (TSI(TP) + TSI(Chl-a) +
TSI(SD)) / 3. By using the final average TSI
value and depending upon its fall in the range of
0 to 100, the lakes have been categorized as
Oligotrophic, Mesotrophic and Eutrophic.

Oligotrophic are those lakes whose TSI
value is < 40; they have PO, P concentration <
14 pg/l, show low productivity, low algae, high
DO and have clear water. Most of these lakes
usually have a rocky bottom and its water can be
used for drinking purpose.

Mesotrophic lakes show TSI values in range
of 40 - < 55; they have moderate PO,P
concentrations ranging from 14 - 25 ug/l, show
moderate DO and
moderate algae and have aquatic plants. There is

moderate productivity,

DO depletion in the bottom water of these lakes
due to the ongoing oxidation of organic matter
settled at the bottom. Whereas, the Eutrophic
lakes show higher TSI values from 55 — 100; they
have high PO, concentrations from > 25 - > 100
ug/l, high productivity, large algae, very low DO
varying from Hypoxic to Anoxic level.

Thus it should be noted that the two nutrients
(Phosphate phosphorous and Nitrate nitrogen)
play a very significant role in aquatic primary

production. During organic production, the algae
take up Phosphate and Nitrate in a fixed ratio of
16:1 (N:P ratio) and this is called as the Redfield
ratio. Along with these nutrients, the Carbon is
also taken up and the ratio becomes 106:16:1.
When the phosphorus increases, the algal
concentrations increase, as there is more food
available for the algae to grow and when algal
concentrations increase, the water transparency
decreases, it becomes more turbid. Normally, the
Freshwater lakes are deficient in Phosphates,
whereas the Open Sea (seawater) is deficient in
Nitrates. In Non-Polluted Lakes, the production
takes place till the phosphate available is utilized.
Any excess nitrate present in the lake will not be
utilized as the production stops once the
phosphate gets over. This is called as the Limiting
Nutrient. Whereas, in Polluted Lakes there is a
large excess of anthropogenic phosphates and
nitrates, and once the production takes place, the
generated algae survive only up to 3-4 days after
which they die and contribute to large amount of
organic matter. Soon after the death of algae, the
decomposition of algal organic matter takes place
by aerobic bacteria which utilizes the DO and
reduces its content in the lake water. If there is
large excess of nutrients (P & N) present in the
lake the

decomposition cycle continues and the DO is

water, organic production and
gradually reduced till it reaches Hypoxic level
(3 - 2 mg/l, which is much below normal DO of
4.5 mg/l) and if the cycle continues still further,
it reaches Anoxic level wherein the DO is reduced
much below 0.5 mg/l. This condition is called
Eutrophication wherein the lake becomes devoid
of required DO and the lake is called Eutrophic
lake. There is still another condition called Hyper-
eutrophication wherein, the DO reaches almost
zero level and it is nil and this is seen in highly
polluted lakes where the supply of organic matter
is very large and continuous. So, depending upon

the level of pollution from organic matter sources,
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the condition of lakes is changed from
Oligotrophic to Mesotrophic to Eutrophic or
Hyper-eutrophic. However, it is important to
know that all the polluted lakes are not Eutrophic
as there can be a pollution of the lake due to other
inorganic contaminants such as toxic heavy
metals, etc.

One of the important thing observed is from
the studies carried out by the Government
Departments is that of the 39 lakes, there are six
Eutrophic lakes existing in Goa. Of these, three
Eutrophic lakes are in north Goa and three in
south Goa. These Eutrophic lakes are Pilerne
lake in Bardez, Curca lake and Gawali Maula
lake both in Curca in north Goa and Kamala lake
and Dhakte lake

Maimollem lake in Shantinagar, Mormugao in

in Cana Benaulim and

south Goa. So also, there are two Oligotrophic

lakes and they are Toyyar lake in Chimbel and
Bondvol lake in Santacruz, both in North Goa.
All the Eutrophic lakes are under the

influence of anthropogenic activities, whereas
the
anthropogenic influences as can be seen from the
the

Oligotrophic  lakes are far from

surrounding anthropogenic setup from
Google images presented below.

Some of these lakes are used for Fishing
activity besides Agriculture and the consumption
of fish from these lakes can be a hazardous as
they may contain some toxic contaminants,
particularly the toxic, heavy trace metals such as
Lead (Pb), Cadmium (Cd) and Mercury (Hg)
from non-point sources. Such study needs to be
carried out and is highly essential. If such
fish is for
then it lead
accumulation and Bio-magnification of the

contaminated used human

consumption, will to Bio-
contaminants along the food chain as they will
get transferred right from algae (phytoplankton)
to zooplankton to smaller fishes to higher fishes
to humans and affect the health of the humans.

This can be seen from the figure below.

Pilerne lake

Kamala Lake

Curca lake
(North Goa Eutrophic Lakes)

Dhakte Lake

Maimollem Lake

(South Goa Eutrophic Lakes)
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Toyyar Lake
(North Goa Oligotrophic Lakes)
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Bio-accumulation and Bio-magnification of
toxic contaminants.

Moreover, the long term physico-chemical
studies were carried out by GSPCB on all the 39
lakes of Goa for understanding the type of water
for their best uses by adopting the criteria
proposed by CPCB for Designated Best Use of
Water. This categorizes the water into five viz.
Class A, Class B, Class C, Class D and Class E
based on only four variables. Of these four
variables, the analyses showed that all these
lakes are exceeding the limits for two variable,
viz. BOD and Total Coliforms and due to this,
the CPCB categorized all the 39 lakes into Class
E, which suggested unfit water for potable and
domestic use. Unless the water quality of these
lakes is improved and brought to Class C level,
the water of these lakes cannot be permitted for
domestic use. The Water Resources Department
regularly supplies Class C water as raw water to

Bondvol lake

¢ PWD for public distribution after
treatment. So, an effort is required
to revive these lakes to upgrade
% them to Class C by using
| innovative techniques.

Remedial Measures

Thus, the action required for
revival of these lakes can be
summarized as follows;

i) Identification & plugging of Point
Sources of Contaminants, if any.

i1) Use of Innovation for handling Pollution
from Non-point sources, including sewage
discharges from nearby sources.

iii) Attempt should be made to reverse Class
E water to Class C water of these Lakes.

iv) Existing Oligotrophic Lakes should be
studied properly for exploitation of their water
reserves for public distribution.

v) Mesotropic Lakes showing Invasive
plant sps, should be studied properly to verify
that their content of Total P and Productivity
(Algal growth) is moderate and not large
reaching to its maximum limit which will make
them Eutrophic in due course of time.

vi) Innovative  techniques should be
developed to revive Eutrophic lakes, without
impacting the environment.

vii) Greater the Pollution of lakes, difficult is
the process of revival of lakes and also more will
be the expenditure involved in their revival. So,
early revival of these lakes is better and essential.

viii) After rival, the mandatory regular
Monitoring of Lakes Post-revival is highly
necessary.

(This article may be helpful to the young
novices from Colleges or High Schools to
conceive their ideas for making applicable to the
lakes for their revival for protection of these

natural water reserves for present & future use).

(The author was a Sr. Principal Scientist at CSIR-NIO,
Goa and Lab Head at the Goa State Laboratory for Water and
Air at WRD, and also the Past Expert Member of GCZMA.
Presently, he is a Member of the Technical Advisory
Committee at GSPCB, Saligao-Goa.)

- Dr. Prabhakar Shirodkar
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Teffardiel 96 SRAHe 9 Al 3R 3T -
Ul ATRele!  HAd. dial uee RH
THGETHIG Fd. THHATGA 3Ed. & HH 7 T
TH URH FHH HF IS A7 N
ME d IS Ed. Tsh WU oI T
M ST Ee Sfor gE v @ ST
ST WeTedT AT STEATET (sequence of amino
acids) ShH! WRMME AfFT AT Sigd St
grged! o9d oIl IRFRT wufte wEr 3@
TEUIAT. T haes Udedl TWHYe UM 3Tuet v
& Iehd ATal. ITer I foafed fohar franfoa it
TSt Bfid™ AT (3D - Three Dimensional
Structure) T S0 TEYIH HEd. YRUF Hivr!
Tt = g w3 @ aedidie At
argdl fhar g wrE fewmft fomen afte
AR ORI Hial o hlal T[Skl ATS==an
FIETET AR 9RU HEl; T FE e 7
T TehHeH T THIA 378 e SdTd. I TiTecdT=
uiordt wedt Bifirdfie (3D) 3R uwwr v
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BId. Tehel 1 TIfirdia 3R o shett 1 @ Ifom
T T HUTAT T &l | w@ren gEren G
IR MeF HTeu 3rid i, Hum, fhashe,
Sifee, face, TEH S AP, e TiH hH
IEd. wata yom uiErEh Bifrde @ s
FEUATE AT Hed UL M WA hge AT
ST Sd. AEResd 3 et =0
TRATR A AT g YT Sree. & Wy
TAHhI  HEWTET BIAT hl AT LRER HIEA
THTIATEATA Aoel &b 8Tel 0T ITTaT.
TS AT MU TEwd I AT 3Tl 38T,

Primary structure
amino acid sequence

Secondary structure
regular sub-structures

(X Tertiary structure
"\ three-dimensional structure

Quaternary structure
complex of protein molecules

Sladyofals co

HvE  gREEt Bfide @ oy
HEIHE! TeE-1 fhtedmmdl, fFasr wafes
WE TaIEhdY, HIATSIFR AIshIehIdl 3731
I fFTe AT ST ST STl ISt IR-
U YT SIAEE AN AT qoSEEn aEn

mmons. wikimedta_arg

T AT AN, E T HIEl aETd hidl ATl
T e el fufiera star et at? digmm 3ss
Y ¢S THT! § HH I IR ? qHSAT g
e JTeE | Hedl, 4U9 HEW FigH e
Tediel 9 Ad! 03 HIE THREAITETERET
e firesacicl IS U1 Hediel 9regd AdTd.
s game anfor <7 SR =1 e SEfifs
gfgaa FEM Flgaaar IR FHEA & T T
Argaat! Tefl yo I8 B UF HSIVIETE AT
¥ed B, 1 TS AT gl drgdel, e qiordt
U g Aed R

e saEtE smfor 9 SR 9 Htm
gigu fmfo w&a Sfavmemn aawy degen
anfor Free fresaet |

HEW giguaat i =Ee Jeash Jomet
T TR el ATl TFEHIE 2 A fedd. &1
JUeAlaT AR HEA 3TeHT Bieg—¢ & AdH TET
TIR WA 3. A TEUd e FfoHT=an
mfes &A1 ST " fafid WA I v
T WOAT ITEAT. 3T Bleg—¢ AT YTETAT S
TUATA 3. hIveTal Sfemmeie 31 e
%A oo @ 2 7o wieg—g TEd = Fiftd
AT HEt WA g W AN, gAE auiaRE J
ol SaEREHRTETd I TR A1 IEu Jiedgd
ergeel | I YEuH grEe feetet fmrh Bt
AT T Te-1 fRedIThe wieeet Toae
Tt ToT Ime) WehdE | AT | 7o
HITS - T ANE TS| T b ST gaTsiE
ST S SR AT el U= J1 Hiehes!
ELSI

e feaedt fagiaies || stfeRER-AegaR 034 11 k¥



AR I YEYH {1 3EAT R0 hId
R fifirda =R s Wi S IR,
AT IR T T B e
TRl AT 3T WhId ohel 378, ATT®A
gy fodl rEiem, gmedselt AR AT Hedn
4. AR I Bleg-¢ B TEY R0 AT
R0 TG AT IR AR, w1 TiAr=an Gifudi
AT YOS auiey  ArTREE, @ giEEh

i @ AT wEl e ST e

Iehd | BT HIUEH, WO Fafie gigudn amE,

TR hefedl HiH FhgAT=T WEHA 3173
giEr Giftdie mHeeT @ w st w8

HE HE Ihd I IS SiYar Adl. IS

Fm gigaar swr gsd.

TH ITH ITEWN eV HH gfguaietn Hmren
g Ao Wefidd dede ghe
fFASTCIES=A ShHARIET STHITH 0. HIOETAT
gedsh Udfid W€ U JHArd. Ucdeh TUEE B
T TRl A8 9T S A 3794, Uefidie
ST g9 g G RS o ysiEn .
Ao AW 81 3T JEIese ThHB T
SEA ScIell JTEdl. =l hEANl MY e
e fasfm w71 e fAifes e
T W AR, = sremame y=e e o
Bal. & Y% WUEREN U FehrEl I o7Ef
S Feci= amd. Shm gigam semiensn
IR HEA AT TAE ST JYHT LAl Ad. TS
A FECTH IS B U EIS AT
A, TdH SN A& (TAC) Hheg Aehd. TF
forequr fopan mefi @fdn sremfiems qefean smfir
T e serard=h (Rreseer) qotn et 3.

3. H gigum=an wediH a1 yee wifwdE,
SIET A HEA AT AT AT Iugerd 37
ITAR Ygdl SNMIeITe ST Ad. ATAT THAATSSS
IER dgd 3™ UAM.  fHmedd
Hfaeriess=a HHARA gEoel YEe  Hifed!
BdTesw ArurETen feafen gien uefised 31ma.
HOM AT W IUGE I i, e
TG Tehd.

DNA (double helix)

Sugar phosphate backbone ) M

ST RN AT IO ATFeaaR | S ATl
Y q TS G, Arerfaet gt ek

Hi Flgua=n Fald e I TEE 3Ny
MYd o TENE IS Td oA BiEA.
JWed Ny GYE-UE W, YoE iy
TNeE, STTYTAT IOE=AT SO, HIUEHTST
Sl YA JAYia" fadtehe gRie Sl coRTEn
THEY Bal. ATAe Yodsh SOATeR hiH Figu
ITYH IE Iehd. A Y T TR J$TFd
TET-ST Nl I3 ATl T hicaae Siel
W Iqal. AN hles AT @™ BT 99T 1
e gighays @UE §9d 8% Whd. 9B
AT T TN A Y daht et 3o
Td g W g e el I geld
EARCAR S

forpR 3guadl wITeEEt wTUETeAT IERTT . ShIvTd
JeEENe §ed 8. I SeolrEl =T
AU OGS HET ST AT IR B AT
STd. I T TERe gefud IRE Seeer 3
1, I IETHRT hel STd. IR A1 TTRFATR
Td A& higd shel SITd. &1 0] TS AT foehrEmat
TIN HTOIT=AT GHTSH, el 3Nua a8y !

Ui €Y, SINEY, TRM, o' 10, 3AeE
R ISP YhRA U] FTHATG. HIvdal TEH EY
Uil TRft w8 w@=m uEd, e i
F B AEE AT IUIEIAT el M.
HU ATTAE. TEST 3™ YN T LAl I
T FH A & hdd dW? AHH AY TIHA
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FET Ad. Jhdd A W HIES ST
JEEmiThe oe T wYE faeme gigaad
3EH BIeg U B Al W& TR et 3Te. D
JA 3wy g Uik U NS SEi
Tt R, 7§ WEY @ed (Irte) wivmmh i
AT w3 IEA g HH dBMA |A] Wehd. 7 TH
3T VU=l ] THHBNES ATAHa =
YF T HIM A TR A Wb M AR
SHITTE! SR 7 ] @Ted Fe1 Siwer=f §e= 1,
WEY @A HEE WA= #ed &id. i
Figra=n aeraE sraria v wed Hed
T helell TaeE 39e sEe Wmardt wH I
anfor st @atd wiesamd fmfo g sehdia. gen
HW gfgiden wedH WY wleciedl TdH
FAvuTea  fFAfed T (AUEER holedn
IMEwT) gE 3R,

AI POWER OF
IN GENOMICS

HA A T IS FdaudTd ATl AT
gersfraran s fasmft stferamg s s wr fafae
sifamaTdia gemsiaren fSam=n s .
e Seesseae Qo AR THHHE 372 TSl
foieft S gmer anten. & mifEdt ST
AT o0 TR JANTRNGSd IR Shefl. ATIhT
\o¢ TfoH TTSIfarielt bl HTuaTE T 3TTed 318
JESe. I Ig TN & 3. I ISTET0MTaEd
U1 ALTA Asel, i HHM Flgual T4 37wy
MU BR HIATE Hed hidl.

TG HOATHTS! HATAT HBH Fhgad Hal
FHHCA R, FIGICAT AT NI il
FIATAT  qUEFATd ST W= 3G HgH
FHOAES]  STEATIHITAR Il A= HOAAT
grTad. ARREEAd T Hgm=l Odsh el
UMfieH. 39 g% ® Jed T Y8 !
S MTIHAIHR Tl 3TEREd e,
THIRAM, U< Thd, 3ol dFmmh 79 fafae
TTEUET hedl ATATd. A1 WTHEH ATEvames i
SfEA BN Ao AEH <% Tehd.

T FAMEUTE ISR IR, TH. L. TS
Tafes TEw s, W twwe sl
HAIIa daufiar g TR B, et g 9
yifeqomelt gashia &= ofr st @l .

TAEOT JUTell IUIFA IA R, Hewola e,

TeAl, Y, Ul 3M@esdrd. B gEAsid TSI

et = 9@ TR w9 sEde w1 IEn my
I3 T31equr gomTed} AT IIRERTHT O, SdaSes
R0 ARE Wiqlatid! Tfom & gasia Aed! dan

@ . mgﬁ%wwmaﬁm%nﬁﬁaﬁw

e Ta galm
AR i waeht o3 gm= smfor
Tk 3dimdid, TeEmdid gE wieheEd

SREIdTd. 3T TehT=AT 0T hedHdl BRI HIST
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et firesara. = fmfor smeresn fae=r smftr wfomm=
YU HEd A TR FIEU 7 HERE HH
e, e efet 3 %™ & Wehd. T 89
T FHH FGETAT AR Al S A
A el S Iehd. HIal d31 o sleet=an
TATE! BN T G2 TehalTd. T USH el
T3, TaHT I8 ardaid. aT=ATe
HMTET W 3TEAl. d G . TS AeHEeH
TS HE IS A Id TR,

Him gigrar, fovva: w@e e semien
A ITANT gEAl. AT HiA Flguan Afafma wfaw
FBEUR G 3™ TEUA. @i f3rero
Felie A g focne, Sfaaine el ged
anfor et Tmepfaay (Yed) g wehdl. S A
ST HETEeEsl [QHUR T8, M gfgrdn gaa
AT, ek ATE. Ted B! feadTdet }y 9@ ITES
FH HE THd | Ferg I 3w Fofr T wewd.
Ftm gigaar aued ufeen T quEE,
T AT FAR THARAE I8 a8 Tk I3t
ol seme o & @rfl. $hm gigmmds
@ W ufgedn Twra fHem givame 7ed g

HR AT AT Y&H TCAG G T8 Hh

IehdTd. e Jeid ITIR iNd & HLl I3
IehATd. AT dA AT IR THesTedTges Eorm=n
EICECIERIETI

fommes wWHET T BR AIGET THIUTER
JEedl. T ARt M STel T FOITet SfiaeH
fires srehd. TE-T I STegTaTSE AToEd T
FHUTE TgM war Id. e e sreie
AIET e TR auEd  feseren ufqdn
HEH FlgAT=AT AERAH 3T STHIU quTEd
JdTd ST g fem e Id.

Hi glgEaT aTIEd TR TEFEd Jruiet
IThAT dTeadl Id. MM o areadr Il

T UTSIE Teh HgH Faurst AnTfeeg=t
aieff TTers 3T fehedl

T SqEaTe AR gied wome
fofamer SIq Irehd. eHeEIeRAATT TR JUTTe! Sig
T AT SIS Srdedl sh WrTde S
A T AT & TETET TS e Ser
Tl T QU I3 ATTAl. ATd T AT Heriien

IORATd. IS TATAT SdSSded 4000 o
T HEUSI-TARE  JEWCIRIGT  Gradd
T e TesEE I e gfreor feot S
S § T Ui HH Ie@rEd 2§ frekd. 3mm
AT I3 el ST For=n Siaer.

T gegiashet St gIvAT= ITRIdT 37,
e e ot TU SR A, gl
efieht e, TATEE SR GenesiraTe Sftet
JTd. ATETST FHM FrGATAT AGAH HATEHES FHISHT
ATFIIN TR HOITT AT 37, § TTHIIR TH
TATES TITEd . HehLMTUSMT STEUATETST AT ATF I
IR G Rrehaen 31ed. e i @i, s
Jod Had M 7.

Fim gfgam=n aedH e W T I
IR HIUTRTHE AR HUITd Id 378, ATAT SITHTET
R feanr fefem g7 @ wo@m. wamn
fogmepda et o7eft & Heheu dmed AT W
§REE 1 T I 3. THS TERI=AT TeATd
W SHAEET IR, WY 3761 T vehTdiel o
A=A IMITE ZeATd FHY AT I IOy
Bl g Ul STd. 37T W Yeae sreRiiged ot
e SOgAT WAl IFET YAS SFAFdEl  IHTET
IS FIUERIA AT FrgHT=AT T TIR HLal
! TR fgediel TN HUI=T S T
AT U | 3R hT ATE WS houd1! TETEN
ofqe T SftwuT=h =mevt a1 Shm gigaatia
fefear fan amedt spue=ht anfor =71 @=arg=n
AUETER!  FYTq WOEER S fafree
=M esal AR AR, fefed fgran fopen
fefSeet steRramat ST el g fege @ ar g
ferafeper TECTETEt aTEE Tt I3,

Him gfgac=a qedy fadfes st e
T wrET 3T ¥a TR, fGfew smarst &
[ERIENECIICECRERIENITCIE R BRI R DR |
TR, Sfiareme, ittt e, s,
TATUTSRIITEA 3T 31eh JIRGT Td 3Tqdid gral. AT
Fciet o1, Teficier el 107, HERv], 3Teh A=A
FEEE T G Heed A=Y SeEre
TG TR HEA Bl Al T Adel 1 AT
TN GE 3R, AT HHH FlgAT=1 B HIST TEWH
R, fadfees sraisiyge e, o 3mfor
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WSl JHUMER WA dIR HOmR 32 IJEe
IS(Ioh=aT HIABTd Shifdehlleh ded BlF ehdld. I1d

Topom FE-R T8 HH-R AT THH=AT SUS Teh
e (MEE) ITNTAT 371, TNTAY g1 Sruqu=n

Tt usft fmior e ST 3TTehTeT TR
YT IO BIdl, & M 8 =Tod, Uiy 49
STeh TR e 4 TR LT Jcfiel i AT JWATH
& TR, T STeATaedd TEIea] T G I9Tel
wiades 318, Him gigad=a widets fGafes
SRIETS ISR STt BN 3178,

.
Hi Figad=a wedH TEaTde 3 ME
FBEIEE]  TRET g9gdl  Idid.  hral
ITAFH d SOl 3ed. @ ORISR ST
THIA T HIUAT TUehrerm fopet aroft emrd, wheft
qToft TR SR 3T TS deh=ATel] Shosd IehdTd.
AR Adhl TIMTG & Iehdl, AHS I
Il HEITETST ITAT GE A IR,

RECH
O Tk 3T IeAlhed 3eEW U3 AT
fopem A wfefén daam. s e fhem Ha-]
TAAA? HE-% B Th THIEH IR, d HIUCATE
qER, $S HURE g AT TZEHAT Hhedd ATEN.

IAd WS ST gF grA Sele 31Edal @
HANTAT TehTe G A ATl HH-ASAaUsT
faftre smwaT Seen H T AEmSen A
Tz wivErs faftte armeR. sreun 91eg
TThdl AT 49 § TR STATAT I Wehd . TRl
AU AT AT STATAT IrgT S . AT SHESHTHTT
IS IV TEIE T U IST @ o A AT
foproft Srect TS, ST BT Y 3T @ gy
Shal @ el Sear A5, TR TH wigd
ey S 49 edar ISA. "N 7 TH YR
Sqh-fa ufefoma et fhar @men S weit
STHE TEUT ISA! HUIGH S RGTAT ST

Q@WWW,E@WWWW%@T

U@ T IR TehaTd, TERN Vg gehoiel
TfenT geed AT, QT aee SeAumdie Teh! di
9T ShIgA <Tohal Adl fehal &A1 a1 9T Sredn 3l !
ToheTe ShIfdehil T SATTOT S Ffgre=
SE Wias ST e I7d Skl ATal!
A Wiy ST S et = ses

Ao fshe S -) IT GERET=AT INUTETES 0304

e ity fie 3R,

I S HUTEH qATHTHENE! i gigudr wed
HE Wehd. AT AHRYUT U] Sehd. 3Tehdl 3T
STehd. AT TAETG AR SIS STRUAT, ShIoTar
JTaT AT HifEdt <% Yohd. & ishAT HWHT SR
HE Ih el T A B IO &S IehdTd
TS IS 1Y IMehd. hd AT STATI S
e foshroft she UM 7 SIeATAT | IThd.
T TeATET IO e § qasE e femee
T ITehd.

& Hhm giguod Sewmem = s
Aeed YA IEdl WA 3. Hem
Jigaoen ufgeam @Ra fod 0" Aew
AN Teshad 3Tg! AEEA A ghgaa
U AT AATd I !

HEH A TR IR TR R, W=
JTTEM & A1, h AT Afifew ghgrden T =g
Eell

- fadm ey qeme

bipindeshmane @ gmail.com
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fosm™ T=T SYeel waTe $fg we aad
ST yoh FRIBa shivama meeaT= fieRT SSiTed.

Y% Gofld ATAT =T VS ST
TS AT Bal. eeTre o Heesiel
fow 3@ wEUEE. IEET Umwelt 3181 3G
IORAT STl Umwelt BT 316G STHA HTHACAT ST
T 31 HERO: S HEd SgAeee S
feha TsftaTer SvEemR w=q: fag s gar. &

e AT

TSfle @ A e S Il
gus qrel A1 U §Pd R ST,
g1 qreTen feadrd Bot, T, oS, WeauIkl 4o,
Ya3arel, fRUen STetelt wedsl! garar gm
STUTEd TEdl, el fohetfae Uk A 3T,
e TR e @& dYd Ud 3TEd. HETel
H&Aq: STEE] gHAT S0Ed. e e al dr
IR AUEET 9E UUETEl S hid  3THdl.

GehoUdl U SHREAs ITehld S8+ JodRe
(Jakob von Uexkll) It & % 0HE AISeH &I,

IS Aeiea [ smm @ s9fsa 8.,
qrETell W1 T IO BT R0l Shead

i JFEH A=A T ( (Umwelt) AT Hehed,
g fSemEn @ gded AT
AhHAIATHR F Aot 3Tt
TERHEYHER WA= @™ SvEe 9
forameficra= S, aefl @ieofl el R, &
HeheudT JURfET Hid ! ATENTS Siid Tehr=
Hifdsh IAEOTET IE¥E e W@ad
HACIFAIYS T I TR HATd, AT
A3 YA Forarht v Aedt, wa:=t SAfFafs
Rl TR 8.

% Umwelt T80TS0 T ESiiarTell o=
FEGE 3T EREEIY} S9e S
JUEd, daed e aid Adifed 3T9d.

£ Eﬁ'—r fifg  yod=l Umwelt  STTeTat
STEATd.

% AT HEATAT S0 A UM STETAT
ST STl

% AYHEAT A (3TeeTegTeie) Tt
fegar, S wmaTen fega =&,

% FedTgesTd S Wfdese (echolocation)
RS 379

% TEUSE, Wifde ST U 1Ee al Ik

TEd! 3T FHS 3T AT ATEETEA ATAT IS
Iq Tl Ferra T ATAT 3NSEdT Id AT,
TSI ‘g’lﬁﬁ Umwelt 3TfoT Wﬁﬁ Umwelt ‘{Uf
IS EA. E HehodydT Tl ST,
SR, TR I gEeT AR,
YT I THS] Ihdl i T Fsiid 3TTqe
S U YgdH FYAd  IEdl. qree o
STUEE o HEAT TRl Taeed 319,
ME FAENd 3a0A1 d dEE Sveed 39
ffera grar Jom .

SASI-Hg-Hagdtad - ol Tgecarsmm
YA (el T 3i5aTged S0EuR Ueh
Jferceh ST . STTASATA T GEHS1a o Hg A<
TrEEeTege fafor g srad daetay 3
T GTE 3™ HaeAad 3. Aas! AT 7
HaTg gd 319dl. Wi Tagardia =g usht
GEOSIa I geeh (3T, Felalfor) fes@drd.
a1 ISt TLRS T amued femE dehd
INSEATA. WT%’TH%HTH?EIT':T (vagus nerve)%
a%h—crﬁzgﬁ-dqﬁgﬁaﬁm Hg e wiadTe odtl d
WIUTAT STd Sigel Shidl. 312 e gemstiarn
He=a fota wfshaa sToere TevmT al. wiesama

e feadt famiaies || stfeReER-AegaR 2034 11 4R



ettt fafae Jehrr=m aftorm dws =t 3for
AT - (real-time) FEF{Te AT SE =
gfcomy trl’a’fﬁ I H HEGTSAT el FINed
smfea o

m—ﬁg\—(Umwelt) A"

AT GEaSta

L (FISife)
=[uis Uit (TLR5 faw)
L (Taore)
R T
l

g B> (WUATAT T FEA)

BIe3, AT, T, Sy T = AT T @
Sfeare AT YHUMER STRATE STl 3TEe, ad
T U qUd SATae=med U= I
gdd 3@l HUTT Uehl &A1 SATA<!- 3T
FAGEET Tal (REE) YR ™ T
HLAT. TYhged, ae=T arv M1 Fersia
& dsa el gald gewrl 3d
3TRd. T8 asardial viuefifoe =Eute usf
e T di¥ehged  Td@did 37T =279
JATIAGR. HelGTEhd Hgudd diar=edn, s
TToT= @ fagieR dehtes aiemy gidt.
JI qUE g¥fadrd sl Higel  SATaSATd e
HeErsiia, ERIEPEES (FRmTEgeeR)
faer eI IE Fehd AT 7TE ATTIER WIvAT=AT
TR ALY RO geadrd. quTd, IS
S 3Mes@al T @ H& THREIST HLdt
TS v AATISAT (RIS Afehe) 1feqeara
R B HE A TeekTds 8.

SATASATAA GLASNG (VT WIS FAATAA
FEA : I INAA FEsa a3 3TEam qu
TISAT JTASAT (colon) T JHIUT FT{ereh 3R
2 gEmsia @uarel s=sl, Yo A Fragien
il qiomy ST, dqrtEeh AT TaEwrel
gfreer  favreara siftr qomfes devETes
JAEEE gRomm Had. e
gfepreredi=ar  USfiAThd  WTHfdeheh  Gobd

qErsiarehgd  JATeiel]  HagATcHS rm%?ﬁ LSRG
U WO Id-Td AHeh Sl "gddl df ¢
JATEEAT TRAY (neural circuit) TWW‘I’&!@ET
AT, STSEad!
S IS
l
(qeasia - Tefalford, )

\2
=mTegeiet / WAfaehies Usft
\2

TE T
l
g
l
WOAT=AT 9T S
Hig ATASATd, ™ Jdraq =die usf
=fefifeee aftaer (Ffhe) TR @@, =
TigeITeT AT (FEHISIee) PYYH gletal
(ATeh helel) 3Wd. U9CIES 9 9 (PYY) &
AT TR <dlf-aeh 8. df e Al
w1, TS fep Bogmn S Ht ShTor AT
etk TR o a1 wmid AEwrEn fien
SSTEdl. d IiE (ST SaRs]) I ha
(ML) AT HgeR 9iomd SEdl. |ren
HT9d, PYY BT 371 Tl 30 318 31 Hgal He
&l I [ I G T IR,

RITE =T AT FRIdie ei=h st

™ Jqwaq (Vagus nerve) : B Hg (T
HEAT HTASATAA GEASAT= AT ArurfeRei=i
mifeet firesd.

=are el : 1 Afvrseagut s wfuefiferae
FasTde fedfifaw=ft fgeft et |rHdm.

v e PTG

eI A7 Ul HEveTeAT R,

FASATe : 7 A weforen Ararean e
RS THd 3d (Fider g e
TTETd hUATd JI9A 3TR). Fefoleld & 9+
(=) amfor wfaa uRm werremeft d@efua
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a1e. fofay fSamp weme == =@ sd=sh
A 3.

U YR @@ (PRRs) : 31TIe IRT=A1
Tufaehres JuTefd S eTHed e amT=
T4 (AifetRIer. ded) Sfeaum fouy  faeex
JHEdrd. TLR5 (Toll-Like Receptor 5) a1 3R
ThIET f@w AR S el 3@,
TS I JATasTdtet usht e Iufeerdt
TSl feTIgR 37163 STehdTd.

TLR5 geaedmel URumH (St T3T)
usfiae TLRS 61335 g, ™
= Frgqur (Obesity)
< TAIEE HEUd S (Metabolic inflam-
mation)
£ Fal'q?’g_cf HIACH (Spontaneous colitis)
2 g9 faR Igaad. Jeed § e Id i
TLR5= IUfet ATl SR AT TrTyfersh
o TEUITETS! STEwh 378,

fergiw avfiusa TLRs =it yftem

AA-oTgeh T@wT (TLRs) ®od UTHTIhieh
uefinee Tee, T forivfieha wfuefiferaa wefinere
=Ied BdTd.

3T, : PYY ®EU=T U3 - PYY (Peptide
YY) & HTh o il HAT HTH hid. FEUNId,
gersiare garg wgvm @ o ye FEta

@Waﬁaﬁaﬁﬁ E7)

« JTasATde gewsia, wefifaua usft
T =qrad F=l Uk I (Gut-
Brain-Immune Axis) Y= 3T
qAd fHehT SeiTad.

% TTSfd-TLRS UWEREAE g AT

ESa M e AT g
e 3R,

JY IMYhAHT T het & @oa= adq 7
gemsfig dedardt=an smadi-Tg Haed a=uigR
frafaa et o, S arge streEett el Tead.
AT FaEATl, S JAfqeh Hew M Hg AT

AR 37T, M-l e a9 318
T foat s,
IRk SITEASHT  SATHAT U2 giears
gush AR, e 9 TWHERE UINh  TITH
v St ;s B ’
S 90T, b 9 o1 ArEre Sidtskan ke
BIdTd. 99T, HATae=ITd Teum= feferm gersiaien
dg @& dFdl d Hoeudrel  HeMEd
foamerdanda wad Bidt. TS qUSIHER
STaeaTdte fam fmfo serer tEmrfie Jew
IAETd YT dSd (real time) qrEr=ard
aifor el fafrerae smoor fodt @rar e
foig gaa S, @ frseufft TR TR
=erfes TeE i Soed 3R 3@ i
Ige1. ¢ TE 35T 99 9 919 AT TH-=
qEd HR LA M FEASaE1 Fad e
39d, S d AW <¢d AE fehar I
FHTETIHRLIT T 1S ¢d T8N,

Hg TASATeR THE1 A Saal ?

qEgdH eI gEASE "
JTASATdId G&T WA (hIATHEN) Tshad TEdTd.
q it 319 Terafea seara 3mfor smaean s
A E TAR T A AU oo TR HLar.
7 Ulshad d UM W \lsdwd. TdST=Al
gEud @ 3 fiesdd. ardiar meld @m=
M Th FFUS FoASdtaad IRH & 3Hh
e ge=TeErd! Savas STHUT= A=
UZeh A, FoisIed S whied UTHTAehT JA0T
gfspa  HOIEET  HABTEA T IR, TU
T faeheh  IfdfshaT qETHET HISeAT STdTd,
e ATEId. Hed StearT, fohdl @ AR
T TiaHTE 2= 38, T S Hargr=t gat
OIS STARIETE &1, S=foh gioardic! &hel 3Th
afefm Jefier genuerr i v yurre) mech
IR, TeuS =it Ush, @ 9T e TedeA
TR Sl A - A AAS IO Hgel
AU Y@ HTfedET 3778,

i T 3T (Mucosa)Q’&l‘?}f\E’&lﬁ
U3fit (epithelial cells) SFeTel 378, ITd ITHEITH
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Tecie URM (mucus FEOT=AT), TeUUSIshIsd USft  THIUT 3T died. 8 hievramd Wi (faumm)
(T3 TIR HWOM=AT) M TR Aeras uft osft afhy oo <fd g=e g 3me.
STEAT. RIGIS] TS IShTEH sl yENTESd =dis Ui weiafe foot, dea
(Enteroendocrine cells) Hdgd UINEE M TILAT WATAI USHET HIEl Hehgrad hicIEd
HAT. I ATASATdId THES Hehd (3a1. feumn fegen. TLR5 f@wt =i shall, @
Tyehged, TEmUE HeEieEe) SEdd 9 Tl g e gEd %E Iehd ATal. qiorH,

JqrEEEll HaTg @EdE.  STelhetd YA
I ACSA AR hl HIE TeUTSIshlsd U1
W@‘J‘T‘s’ EIEIE] Fi'i*q’, E LIPS IECC] (axon-like) g&H
foa® (processes) AT, 7 =TS =ATaq=AT
FAEIRl (vagus nerve endings) Jeed  SATaTd.
IS HicH  ATASATAT  ATEEIAT  (enteric

Hicerm feuran ofsqm 3nft PYYS w9w B
&Y. Ireer g gid 1 Wit — TLR5 —
PYY = fomfem aml 9e wrig 31,
SR SUE WEE Bl e
U ferehTeh fehell STeastes Ufdfshan mevE o8, @
wid ada Feta som =ame=f ufafsen

nervous system) STUT Heell 92 HeW Wdq U YRR HeHS(are T TI& 9eid (real time)

Yhdl. B9 3TEA  SAAEI-Hg HoWEEd. U
IETTEN  (Kaelberer et al., 2018, Science),
TR =UTE eIl URf ITid foves smara -
YT b ¢, 000 TUAferaer usfigm wes usft
2[UTE FAAd. T HH AT ad A
HE@TAT AT, a1 IS et yefi=n sy
3 Ae-Hg HAWG  (Gut-brain axis) HHIA
YUITETS! UEwaT=l Wl 378, TS JTagaTdiel
HoIGHT, eh I, JEat TuTH ATEREAT Tishat
FUSUATE Hed &id.

TEH SR, HIST 99

TEH AT =TS Uefdyeh T
I9 == Usft v e uftg sted. e
GIMYAEAR, HicHuedd D FAadTs rel-
@8 @ 4 (TLR5) el fEwt s,
St trwfaer Uefined famn= wersfaaet
ABSEAT FMal. AU FTASATdA  =IATS
Uit TLR5 (Toll-like receptor 5) =am=n f@wx
FgAl. Feisifd TLR5 3fT sedl, 8ol ot
HEE Jed, deg fEw= WHEd S gt
afr faue TrEe®M dwhs g® B, AT
Hehaies = Uefl & UUeISE YY (PYY) &

STU] Iehd W1, W AT FAAEN IR d@h 9
=% Ieefidl wper 3te Afefommeier afsfim
ERECUE RIS T ARSI 1 F o i o
e fomet fSaa yvama @ AEemE 3R H,
T Ul AR el hieHHe
AT THIh TS g TS Thel. HTal
0 o B = 1 B 1 [ [ IS T e MR e
IuTst dactean IguAl ufgenm = Hvemamed
Aequfi e} 319 @iy, AR @ aE g aioms
e fepmn I QI gar. Siegl g 3=
ST ISR shell SATAT AUTS YA Herd
TLR5 @@ HIgd el g1, de8l =TH
G0 & 9. HIBHER, & IR IS e, S
T gEI, Tl TRE AT STTag=I=n g8
T Tlgell. Usi=an S Terdia hed Tehl
T 1ve 319 YA AT Sk Sl
g 2Mhd BIAT & AN g et

HTAS—Hg AT "igvit
T ehdT=dT @A 2 318 HTdT A

G TISArd. PYY B b HH HUM (appetite- Foferd =are Usfiediel TLR5 3ft S[esal —>
suppressing)@ﬁm.%ma@ﬁ? U3t PYY ®ied — PYY Sd&=Al %’TH
U YT T T WarEdd. qiare 9l @ik Sdrdqean dekledie Y2 fieer ufm s —
SR AT=A1 3TACAT hieIFH A (Caz) ToR[dHeha Hedlal Yo AU shgiehs 9Ta o4l

s feardt feviaes || stfeiar—aisdsr 03y 11 &2



1 Ufshdiel $HaeATal T - TLR5 scfieh hivl,
PYY=T &d U@yl fohar Y2 f@wed snd s -
IR T, T Hehd ¢ adl.

& ufdfshar Teharean AT YW TSt
I AR N B, TS I fohar sefia
JETET qEEIER U1 fohal  EE0m=T
TUHT  FehdUaT ol Iedl AR, AT i
TfEeHeS TS Yersiar=n sharsharar=l gad
fesie 39 wehd MU ge=n am@ wvesmE
UG THTATNIG & Iehd . 37T Ia FETsia
S FCAdd 8 T HIUATETS] 81 IATH Ah
IeTies TeETEdl Iued el A SR

TERETEE A1 IS g, St srafawsnesht
gafua wuE rfues uftaa smg, av #sfiget
TEstet  famme weisfam=n fefaa fi=
ST EBAT. & Hieh =Udis=a Sfadrera
TG TSIl 17 TEUN, ERSHET=Al JehIITaR
e dTeaYl fohal SHHfl HT0 3T 3T H1? a4,
Hg He TRl Tl [T T S iii=n
Tehd TEU[ UTEdl oI, hl a1 Fesia (feawr)
ST SAhHS  (WTSHh)  GEASTaTed  Hikh
B Fehdl? AT TAEH IW CUATEIEST IR0
G T TR S YErsiar TR ANTIIER
SGe] Iehdlel MM SIFUMEUIE @1 JTUHe
2ITE ThATefieta=l g %% bl & a1ad

BRI FEAsaral e&hd HEl Fead]
BT 31T 0 & YA, T390 fehal A{HH
T feuding &1 stvme i o= forsepd
A & Ihdd

=RIUTE, TR ST Yok

3T AT, N EHS AT Hehd ITOT
ISV~ Hehd Uehd THEET @IUATE ad FerdeT
w0 e =@ I Thd T Th TR
T B, AHTd TR @, TASATdie
e fesi=an S M HOM =qr 9wy (REA
gfche) G& & Ihald, AT JTOHTAT Hehd

I WS Wb FREUT diNehged, w6
T anfor gmiHateE Tdgardia famEn
Jz ggum AURfEd Bl SR =JUOATSHT
s UTdRTa hicHASS M Hial AT
o™ TEIgR THgEEa HaTg H1udl, e Th
feam @ Tl wss shaeRE™ 2Rl HLan
IS Ihdl. TSI TaTes ST SO
3wy fham TLRS =X daifees UNTE o=
FAS A HAFAHT SF [T T¥eh RN
SEe, HEATSAT W Sl HLU=T INTLTIT 37ferh
Jafifes ggdh srfaamarer e fiseavama qeq

g =HEl @iell Ja™el R, A1 TS
=diE Ueft T IS oo =UeTiicH
=T haEA AT, B GO A A= A
yfafsa SHemed gy smen 312,

Sitags! amishAv HoATEet g8, Hav, 99,
Tq AT TS} AT ST 3T, JTAT AT
SIS ATIUT TEU] ITehdl <hl o AT STTASHTAT
Umwelt (TaTaofie Hdedfag)  IaoHm=an
yfqaTerag! A9el Jd- THEING Had. & a9
Tt i STEAHET J91d fo=) 31T, shl 9RdiT
AT 1 @ =T M AT Y B

FE HAM. TEH AREHLEAR 8 ACS! Hg ANl 3. ST T WRA T = a8

HEMW WA hgeficEld GaTe 1Y wrehdl.
qEredl AT PYYS  SdurHdi=an  Sidd=an
TeHTEf TaY Seel ol 3TTed. GeErsa Tt
T YATERE! T9TS CTehd 378, dl HITshIST=H
MY QOAT=AT JHIOMSUSE O hidHET 3Aae!
CICEICI I ERI ER T Cor

oo frewman, faaes =t wea
I FAIEE TR G ATed gl

sfea wfcuat 3R, < 7= gt fasmrde |
ToraTenes ==t O 3TTavIe 3.

gu=a: sfgg e s e (fhem 3aa)
ST firesurr=a Aifae= T homdt Sifareh T
- Bld, &M, AT, S(W, o=l 3R TRUN 9=
3fgd, amfor srefirs w=a sl wifyeiEam,
TTEWH T aviA ol ATaEl-Hg Heed
TSl Tt 3 = w=d IS ek, A1 GatAed
T HS THA? A BT U FASUTE! FHagd ATel,

s feardt feviaes || stfeiar—aiedsrt 034 11 §3



T Hgdial U 9 3HAT THAR 3TE.
WA {9 e HAGId AT I T8l 9,
T a1 3Ed. Uiedl SivdaEl o waTa
A1) Bl g9 qrEadrd, U7 fedd o I IR ?
B HESITET HITOIR 5 372, s ATETSl Usherdd,
qU g A TS EarEn AR hl GieErEn
Held, 8 79 Ales@d. TR vl wEre =9
S TR, & I9 904, T8I 7 § Tdedrs!
Tk AU 3R, O $i5d T HoeAe Fisha
HUM Tsh hg T8. ATl Hifdsh &9 181, Ir=ht
ST IRATG AHeh FS 3], o WTE ATEl, 90
3ME, § I

TR dosFE  (3UHYe, |, d¢d)
HATAT HET $i5d (W) FEedl IR, I =g,
TY: G0 - U 9 STedHT ITEEel, ST
UShTIAT HeTH Hid. HATAT 37d:h0 A STd.
[T T HATIET SO & g1 TR, & I3gE
TEERUIH IUTEM (R.%.%%) . 1 U o
3THT3TI%:

TEaE g A AFI fha |

qel: | TIATHITT 3 38 T4 uvard |

(FECRUIH UMY R.%.2%)

IrETE A e T TE gral, 6l TA8ag
ggafa, gada yonfa, aae fufa, a98e @,
A8 TP |

IqIa TG 9, TAE: yau ' feEm
JSfd ST, W9 =’ Wear ool g
TEUIT IS, B WU ST T aifEel S, T
Uhel 1A, HAHE aE gdqell Sdl, T9ET ©
IRGAT SATdl, AT T30 shedT Sdl. HATRE™
TEL HTEl ATEY. S W 3Hehed (34) uTEdl
ST AShIA TSHdl, FEUNS TeATlcHeh TS

T R 3fed 3R, 81}, &M, &=l 8l $hdw
19 3Ted. T 9T UIR 7 378, TUEE
3ufee FEUId, HATREE g8, Haun, Ty, ™, w99
IET 31 ATE. A U HoeAT™ UehAIhul. ol
S 3 d. AT ST I AT ST G HIeT
Tk Al TS Sield g A i Ss

e B SR fesd. W Usifcie sod Ui
Tehrer fafsre ufskam w1 & wehifchs St@iq
el ST, T TEUTSI HogATd UehTfcHeh Teha ool
4.yl =9 fS9er {Mresd, smge Jom=n
T I ok ATe3dd, ATHSIeR B =9 gy
FS IVTA B, BT Sl =1 =
EUAE YAAT qEREd A GEe e
HHS ST m H T & tgEd
P A Acdehd] Tmfaa fhan R, @ A
Hogaren Y AEd, 3M3avil gredd, AT
wfosmardt fof . Sfaw gfm w9 3fea ard,
q UfshaTchg 8. WGl 8@ Sfgd A TEUEl
sfeam 3fga (gm 3fgm) womr ame 3w, wwo
d = fohar s -39 ST |d
TG A9 S0 Hed hid.
SiuTTeTg =Yl FA ATARE " o guTe
qNd T A G el 3R, Tl Al ATE.
T AT HEATd
<al, HE od B9 AE T8 gHEmE|
STTET AT G AW R gef wumal|
@1, A HH AA? A HH L G|
FS IMUA ol 3 U USA 7 ||
B Sl I fomme AR A1, AT ATk e
HE T Td fomhedl W T 79 @
Had
% https://www.nature.com/articles/s41586-
025-09301-7
sk Kaelberer MM, Buchanan KL, Klein ME,
Barth BB, Montoya MM, Shen X,
Bohfilrquez DV. A gut-brain neural circuit

for nutrient sensory transduction. Science.
2018 Sep 21;361(6408):eaat5236. DOI:
10.1126/science.aat5236
sk Kaelberer MM, Buchanan KL, Klein ME,
Barth BB, Montoya MM, Shen X,
Bohfilrquez DV. A gut-brain neural circuit
for nutrient sensory transduction. Science.
2018 Sep 21;361(6408):eaat5236. DOI:
10.1126/science.aat5236
_wm
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e feaedt fagiaies || stfeiER-AsgaR 034 11 &%



3aod

THIETH —- SEEHATS 9

3 HHHAUEGEA e ufed Holged 3R,
JreAT MY M I IMFdEReidia gfeam
JTOT S =1 AT 3T SR AiSered! 3R,
widamaadial wemdfiad WA e §
TS  WARTAT  IqUGTd AT TehifvrETSN
STAhTeAT Yateid JeIgear=al N hg §9ct. It
TESERE  Thl @Ufiqd gF SRRl @t
IS, AT G Whigam, sfeam amfor qea
TYTISH I TR FAU GHS G (rare earth)
Teged Wuel Tefl. T 9¢&R el Heforeg A
Hfesm  (yo) omfor TEEfEm  (¥e¢) =N
SR Th Tlehed! STHCATS ST JTUTS SATIOT
YT YN T AT Heiged Sfedcard e
T 3EISl ST hell. AT AThd el &Id <l
T HATFEES X,0, AT WEAM FEA.

TT 0e¢ TR WA JAEHIE AFT I
TETSEe3 Ueh SHIET Hles] T8 HuSaAl. it al
s ufag demfes dgM Wistfer a1 fea,
afor sren feefie gfifes gfepraar=an wem=h st
gE Al T ¢k il HieAHHe 3ol
foramdiem @ befes freea ot &1 g syl
W.Wﬁ?ﬁm(euxenite)waﬁﬁ
QST et SAHL 3773 UTqd SAaarsed 8id.
fream i JeaATsenyd TUw ey STeTse oe
e, T gefoem 3riadTse fresaet, S1foT 71 317
AR G ATFTSE TS hol SATAT IR
TeAAYT d TG 9T AT T8 FTel. &9 al
gTq_ BId1 SATa1 Heefteg A el dqae i,
3T A T3S TI@T Sc,0, e f4g
et feed 7 3T Jeige Mg Steied g

Jrepe wgfae™ I s g, fews @
ATFAESAT Whisar 38 A9 foot, whisdfegar=n
TEEES. AT M a9y gE gld SR ||
T 7T AT g1 JAgeATal ST el
BT, e el oot wiaew wifes =
TS TUIEHEl Wbl el gd. ATUT TehT
HAZSATAT T THTERM (FEUS SRS 379 F7d
foot B, whisem 91q W YoIet S&a| T9 2%30
e TR A 3T, fadeciean  whisa|
ﬂFﬁTIEE% ﬁ%\ﬁ—m (electrolysis) =p{0ITd 3.

A TIgee whigTme Tuemiet Aefoes
TSI ThTERIA=AT HTfehareft faeteror s ergfed.
Serewnd, Hefoes AN A1 qeigeATE FUWR ¥y
A 3™ HIfTa gd 3T I IF15S TA S
I A IEA I TEeo B, T ThisawE
IR ¥4 38 ST @ Sc,0, & RS TR
Al Hedleg IHT O Ao 3eS 919t
B, THERITET hEHe I0dTd fSREsuR AT,
ST T, Thisam HEHe qvard Afaged 3R,
T 2E WThId el Bld 1 & oged THFLIhITIsh
TG FTTSUR ATET, SHIR0T AT ATTeesIqul e
W TEAA. @, WhisTH WHRIERTH STa@d
AT AT, W ey wWrAeEs W RrER
faces ol frcw=m qo AegeAdial W
@ T 9 Hefleg I=aT ThIEHT oo
7 fag e

Hefereg I THERA=AT (AR FUSA
Thigam) TUemia 9Thid hel, degl Al SR

s feardt feviaes || stfeRieR—aisdar 2034 11 &4



g kol B h B GOEed TG e
JYUIR T8, SRV A=A JRTSETYUl (characteristic)
TFEA T IBHUU fCHUIR AT, § Wrehla Jeaema
T JHIOMG @ 3T, T RO 3T ST
Al -

(2) whizam=a Toaiie To-e afmes -

Thizamelt sorareiien TTaT STt oM -

[Ar] 3d' 4s?

Y 3d-4s UG Hoid THB=Al I TS5
3THaTd.

Iy ufferdid geieei EShHUl  (transition)
srfer AN 9 supaa T i wamE.

TRV, TERHAE ThHISTHS a1 35
9 Hegsl HiSEdl Idiel aren 1w fega .

(R) TIFZEA YT FHHGAA T NS

Thigaa=ar T BRI i (intense) ©HdId,
a@msﬂtm?ﬁamﬁww.

T JeAT WIS dAEId A
HAGHAd T BTN I S BId.

(3) Fafiter SucTse@=n 31uTE

Thieam geafier sres yHTa forgreren 31s.

J§ @MY wWEI d 3Ueey  AHeISs,
YA ThisTHa=AT I STeadT 3Me@dl 3Tl
g,

(%) Seagt guan

ThisTH Jaea 89 ek AR A e
RICIRCIERIE OB

MY TWHRIEHHE  AURAT AT
Thisam=ar W U #e 9 wHiEad e
I T IS FUMAT TITIU AT I
Teg.

HefeTegd WTehld ST JHTOMG @ 3Tl HHOT
ThHIETI=T Soraeiieh T qIR BV Sage
T HAGHId, TAN[AEAT ST S Teehi<an (qHe
AL SO BT, TV AT TIFEhTUeh
TgdiH AT T 3eEdT 3T ATE.

Thisawal g 9T TR FATETE! AT
s oY ANTefl. I AUHEG Whisdd deiiIses
faform @ uhrmen uferda  fagasmee
(electrolysis) h&d ar vom  fiesavara 3.
higay 7 GhuW (transition elements) CIGY
Temefiel ufedl Aeiged SR, Sgdsh HHHU T

fafay sAffagerton sEeamel AfdE™ 8T 993
g fafay veamfyes qued grgada. um whieam
Hecs +3 FAMRIRT HeEad HAfedeard g,
S A AN o Taifed 318,
IH UG o ThiSIHA  SATFEIRIS
SN G IR GE e, BT & HeAged Gt
B HUT THMG 3TEesd AT = ITqHES FITH
O IS AT, IG1. 4360 SHRA T
¥uo A (T UIRE) 3= Igad Thisad fiesret.
Tfga WA Whisay @0 3Uged Stdnd.

AITESIEE  WhigaHd AW (Sc(OTh),) @
WW@W@%WW
TART Sl WhRd o FHT hrEiH AT
fraes srfufseaa afsha #.

Thisam &1 S JEfife wwHremn Had .
7 fottamvredt ares aft, a=rr= S fesrme
IS UG Whisad RNeSEe o
freoma e dafife  gEvewmTERET  feEEr.
S I feEr A Weeer,  wIsdnse
Fgfutemme fyyw %o Sd, SR e
FeToh TG W HHET TR EAd. &HeS &=
IR IF HREGHdSAT T 9 SR WA
TIehel TAR HLUATETS! el ATdl. TS e BRI
g THSHEHERE TS OTq ae Whiedw
fasrerqen ieRdi=h ol ondl &t e
Jraeft, Tl SSE @ a9 3.

ThHigTmaT g&T 9T SISt gdl, et
ITMEHA W& AR HRU & T
Fcgfufmsasa *M 3R, o @ fadevs
Ua S IR, Fcgufem-whieem e
T WEE i de fmms, 3= ewrn
AIhel HHAL IO SHETel SCHS HWATd STTAT
SAl e YIIREIERET I HESFH YT
fresdt. 7 foo et s o= s fehan W=
IS Tl sheamn 1 e qsefed soamE
Hed wiard. genudf wmeenfre whisam-ve
TAYLTRT Tfshad ST TV ST SITal, SATHeS
fafaa s gerErel e s Ia@.
TS Tescll INLUATETSE =T IToR hidT 3.
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Siferes it
Thisaw=ht SIvrdit Fa Sfass fiesr A&l
HUTST HeblNehNeh  (carcinogen) 1A=l G

TR,

Jafifer Iuetsya

Th{ETH BR TS THUG TETAT 378 30T
¢oo B AU WS YhRId IFcAed THIUMT
GehoMTETS! UfHg 3T UidegTserse AT @i
q qE "eHk . WhigaW UidemserseAyd
fream adr T Fhem e fomamgm
(TeITET Hell)  IUSATE TeU[ shiedl Il
gTqeh WhiSTH HicsIH oI =l FUsSd
AT HEd qIR R Idl. q9d, TEREH,
foform amfor whfsaw weirges I faqesen
T forp@ tuged wEAd whisam fyesean
Iql, SAEME] TReA=AT dR=] d ga&yg ST
IAHIS T 1A,

ThATeaHl geeiade |

ThAfEad (Sc, STHATR %) B TH gHS
THAU U1q AR, A Wad @hHe WEU BREl
JMESd ATal, T IR argen @ieme fafia
WE duedl. I Od g | S 3T -

% 91EegTSe (Thortveitite) — JTHEAT Aid 3TfOT
HETTERTHE

% SIS (Bastnsite) - gﬁia' E%ﬁ ?II?@
@i s (FF, smfer, derme).

% JFEAGE d Telfose - gHe gt
Giemed fisor wguE.

% TSR 9 W @Emel Iusded
T - Sereend W, e, W,
FHHATHEAIE

% SAreforEn amfor fefemmsameia frepa-
HiaTee @UiTE U= JHONG ThTedy
firesa.

T AT IS 1 WhTSIT THE ICH

w9, e, wereeeE, R, srefern
3 3TRd. WA I BRY 3ifEde ATal.

BT ThATSaH AT

% Thateaw g a=Imel ~faasnfaafegr
TIR EVR qAged 3R, o HR-HictH
guregl  (femiwa:  Type Il supernova)
THICd qIR B,

3% FATAT TG d TFHE Thrsam= 7
AlSEar Id.

% 3FH  qITAl WERT IWEE . Sc |l
(STEATESE Whfeaw) 197 feoam, w=os 2
oiged fagma ded= 318el aft 3TcIed ywToTa
T TR,

% ICHIUSHENE! ThArsad  oig=l  JHIIT
gTIed.

S ThAfea e Jfedd  HaUasd T

AR, UM YHY  ogs, Hatem fhar
faferepiamen Jm= qegeTieT gud S 3R,

Tttel YEIa Tehtgarel iRt AT ?

% o Tl HHT - WhAtean geEtea
IENTTER. %R HHT 3. a1 F&s 91
foaezn Sifess yomefla yawr sea e

% TEEtS TR - Sc HRA AR U
STIATIT (387, Mg?+, Ca?, Fe?*/Fe®, Zn2+)
FH S9-afra 3R, MBS TR, WEH
e st T @M ST et
TEl.

3% fasprardt fag (evolutionary selection) -
Sifereh W (S -TP, gaIElfeH, SeIRifthe)
EARtaE L] Mg, Fe, Cu, Zn, Mn It TS
B, HRUT d e 3IYIey 9 FAR
TORL /ST IUgH BId. WhAead gl
FR g 9 HHl ITGH STEAM e
JAT-TEEANTATT THIIY TAT L.

s Taurl wvmaTen vy - whAfeTm Sfaehgsesn
BRAT ST THe o W JHOTd
Uacard  usfined  hfcyemsl wmul wed
Feyesl fmir #& wehdl, @R e
e FRuEft /eTet S STEvAT= SR
IR,

WAfeTs 7 Hoged  GeHY  HelgereAl

(Transition elements) T ‘T%ﬁ Hedgsd 311%
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memwﬁ?ﬂam%mﬁn

Te SATAT AT d-Had (d-orbitals) IFLIE
WA 3AEAm.

ITEA ST

THAY G & d-sARndd qeged 3Ted.
T TR SATe J7Ef - S v feR
saeda fher @ sTEAiRA feRe STU
d—p&T (partially filled d orbitals) 33ddld, T

HAZSHT HhAYl HeIged FEuIdrd.

HTAAARUNA A T

& oiged AEd GRofidiel 3 9 2R e
(Groups 3-12) 3Tecsdld.

3eEW: Fe (WM8), Cu (d™), Zn (&), Cr
(shIfEm), Mn (HTST) 3ScaTel.
GhUT JeAgea=n afyrest

aId SAffedehtor  TaE
states) :

3a1. g (Fe?, Fe*).

Tfid 3= famior g

3¢, cu TeEr, cre+ fetat.

3ch¥ 3ITH (Catalysts) FUH 9 :

3. Fe - smifn Ffdda (Haber wfsra).

efeereh gumﬁ 3ok : SqEwnd, InTe
HTctehed, oTadiehdl, TSLIUI.

Gehetd H’gﬁ (Complex compounds) I
HLOIT AT,

ThHATSTHR diEeh ST

T 9 W Aiigeamed fusremg

SFegHHaH-Thatsad [T (Al-Sc alloys)
% ThAGIH 0.2-0.4% JHIT 3Fegfifam-
7o firgeset <l 1 AT AT, Fehuu
ST TSYeh &HdT Hig=l JHONG dTed.

% TS Uehe, foumm v, IWER =9eH
AuEEt A1 fazuTgEn 9T gl

% 3= HEYH e, SEEA 8¢, ek
SIS AHLAE A fguEn R g,
HROT T TS 9 gARIT ITEAT.

(Variable oxidation

T AHTFATEE WIUA Ted (SOFCs)

% ThASIH-SIg TSI (ScSZ) & Tk
HETETE S IeTse qerd 3R,

x AR FIUA Hodd HRIGHI AaHE
gﬁﬁ (2000°C I&A §00-£00°C 13|'€l?T'l)

% HH AUHMYS IUHONE I dTed o
Sl HEFHTd IR Bl

TeRTIES (Lighting)

% ThAlead TAEEe fHHed saciedn Hed-
gasg  fesamed  (metal halide lamps)
TR T fewa.

% 3 fod foowe 9 gieeH Rieamme, &=
wfeam aEfEmdt ame sam.

% Wosl=aT B! HAhHATE AHiTeh Jehrem-
U@ o9 CUIETEt g1 Uh IqH WA 3R,

FereRIeRA JATTOT T

% THASAN  IRYANSS  (ScFe) 7 fami
HAfeher fspieed TR OIS a1t
Gﬂﬁ.

. THASIY  TEAA O fheed (34
ScBOc)wmﬂmWém
LERICIERTIN

T FINEATA T

% EIGINH ASAVEHIHTST wWhdteam fasramg=n
FEE Hell I IR,

% YHiscidesh o Wiclegledlssh IUHL -
hfeTm-gre uerd Iwren foRd i
FCATId Hed & Iehdd.

3 Twaffd TneaT whafeay w3 s
TfafshaTae 38 Shefoie T quEel STd
TR,

hAfeaaT |aia Hiel 3w fefutem
figgrq, WA deW, I THRREA I IME.
SETE UM d HAl & ThATSaHeR GU e
TR, U1 g ek Icud gfifes AT AT T
BR I (T el we) Se) 3.

T, & IME ThHisgy - ITSUSAT Vaehl=a
IqqYld YUY AUSH Jolged, g Vg e
ST Hig=n gHToTeR foren yaeeTear HeAwEd 9
aeel, S STadanei=l drhg  SHTTEHR
Al
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HIVITE! Sehdl hise IS Tfgeid at 1 T
HAUTdd, B hHTh T shige Hredl R
FEAl. YOI, B W@l FHehl HHiH U HIUdd!
"I 3% THEA (T8 TIR HTCTel HHTeh 8l
T & HHTH STAVITETS! L RE 0T GIhId HISeHT
AT Thl AANNEHAT HTER  Hdeiell Sl
FAEETE I g U HRAG AT
B3 HIeX T AT STHA 91T STHTER S Th

Femiftey fasfaa wetr. $R&0 @l =T AT
HANeHD 3T T (42<) UTH 9T, TElel
AT STEhuYl ferfgen fenm ame ke A, ameh
USdTRUt TUEhIT Ugde AT T IATel
JrETdt 71 3reieH ferfgem Tetr. shfge #1g qum=n
HUHT L RE0THT SIAHIAAT BT HATEH Teflehedt
anfr sefrdien wtm gigam=n "o T
I PIAE! shise HIStal  huTh

IS g AANNCH Hicblehs Il STl

R, o FAANNEH HET HM Hdal, & U0 413
T 3R,

HATAE UgdH ARk HIER HLaHT HIEl
IS TEHEd  HUCAThEA hfed HISET HHATH
T TRAT  SATAl. hHTh  Fohidl 2T
JIATAT AT TTa feAfgeren T Hew BhiFaX
fegar - ‘Fuan Jg wise w1 T AR F
HCW MECAEX U ShHTeh STehdMT sholel! I
I AT Ad. ST fShmoft & &1 3RSt TSR
sruferd gid @ fesmft o &1 SRSl TheaH &
TESE HTciel 3TEd. T 30T U = LR,
T 37fefer SIEER o qUIET Brdl. STl 39 U™
I AR, HI AU IRkl el HUTH
HAAET IR BAISUTAT deESeAl  &ouneid
HYT H GUSAT? T JTHTSCT TTD hSe HIS
HUTH ATEh=AT AETef gUEaien g &ed
3Tciel 1A 17 & dFHIRE STICAT T3t HUeh
HEA IV Thelell shiSe HISHET HHTh AU
Ud HI? AT WA A IW ThHA AR - q
FHeATIEH

g HISiat=al HUHET TR IThHed™H
JITAT TesT 37hl hHTh TR-TR STTheaATT
TR foafecara smeesd. A AR ITECTeR
gt fawmmft amfor @men a1 wwe@ uv
STTTIH TR, HIST eh! USRI UGl ST
feoten otme. 3greeond, fegan #rE=n wehdAh ¥
IR, UTRTHISHT Hehdleh 3 fohdl U 3TTR; @ &Y
HIESAT & & Gohdleh fCoiall 3R, TEUSH, shise

YA hIe<al HIBT 3h!  SHHTSRIAA] UlRAT 3Tl

ifgeATe MTeATAT BT Sy *hise w8
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Hee BB WA FHIS

Ffee g Zur=n
BT TP AP

4024 6072 3695 0748

GLIGE G

I

. AT Y

AR, B IM@dl Id. &H@ fafgeen a=
JTIATAT ST HhAThA 8 shise e foot el 38,
1 dehETd! T3 hoiell 81 Hehdish 3THAI. MM
STEVTT JThSeITUeh! Il 3T ISdT dIR
HTiTT AT B Ul hise HIe WA HHH
STEAl. Hiesl 3eh! HATHIAT JdeHT 3TheT & Teh
‘qUTE 37k’ IEal, A foxfw gem fohar @
HATHET I RSl T3 HeY J@dl. o@
HThSIT Hew FEUNS dl 3191 YehR 3LaudTd I,
&1 shfee HrefaT Aiet 3! HTh o FNEHT
T hidd.

AT 3V T STNIEH & S Hdl, @
T ISTEWM=AT HEAH TOAT-T0H oS 6 1.
ST, JATICAT hiSe HIS HHTH Y03y §olvR 3E’Y
ob¥¢ 3.

%) JI, IaeHAT ¢ B HATHS] HIGH Hreia
WIS 3% AT HAM forg_ .

¥oY §OoWR 3IERY oy

R) IS GE HEA THI S Teh U=
SRS e LI, U Iotelehe  STHCH]
YUTEd g&aTd HEA 0, %, 3, b, &, R I ¥ I
g U AN, ST e goIe hefl AT,
q 3Tehs TH=A1 98 fofere 3med. & Ufshan e
I qala 3Tehs firesdiat.

¢ o¥ ¥ (%) 0 (2¥)RE&E& (%) Lo
¢

07/28

3) I URHEE TEEN SRS e
HEA T IFh! AT el W AT G IFhl
FRETeIT 3Thea=l 9is U. T8, 39
IETEOMA JATere %R, ¥ ST ¢ A1 G gH
3eh! TR HATheeI=l I 3ThH 3, U M
] el I

¥) IAT dF URTIER TSI shodTal
AT SR 37k TSI STl —

¢ oX¥¥ (3)o(4) REE(R) Lo

71 fswmoft HaTd foeicl 3Ths B goIe hedmal
Tiyesum= gF 37! T=deaT ARSI S 3R,
B e S,

W) AT AT W1 Iehear=l 9 U, &
SO € Id. AT, IWEA AT qUE Ih ¢
firezan, weue S90S Wy AsA.

o feciean g Ufshan e AT AT
firesomtt T o= U IHA T shige Hrstan
HuTh Ay fohar sUeR 318, wd Wi wfse
HET IT IS ITATAT {HeaTeied! T&AT WYy,
IR AT HRAT L0 7 YU WHT A1q ATEl. A=l 37
JTIUT AT TTAAT shiSe IS ShHTH Fehiam fehal
Y IR,

#Hfge FE M o YUH UEHET @A
%A i@ i M FR 7 SASNGHIAR
JUIRT AT ol qUTE Ik G et Srar. 3
TTiEcieT SSTETd Shige e shHTh 9Y SUATHTS!
JEeT AU Ik ¢ USSl 3 FEEAT Wigsl; =
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oY &oWR

363y ol y

3STdIhg YR PR VT 3778 Udh JUTT TThSATHT GUIC BT

(o¥Y¥ RoeWR

Td il 99151 B
(+0+8+8+(2+)+0+(2+¥)++E+E+H(2+()+bB+0+0+(C = §1

TIT 3TRTd A4 316 fHosdr
&0+ (=04

&&WH 00 (

o + 3 = Lo B Lo=TAT UNd IEAA T

e

oS ITEC a0 T TR P AT gUd
foere BIa1. <Mges @ ®RAT IIIG AT ATE.

Sh{ge TS HUTHTSAT TSaTevi= & 37eq aneht
Ugd SR T del. R gHEl shise wIe
AT AT HIUCTE! Thl eI I shell @
I ANNCHST WedH o oo dresde Mg

ARAL, T FNINEH HTH shise H1g, e HIE,
e wTe, iR e 3TN Tassgs He ThRidIa

UHe HET @R Bl Ui, o STien s
quE HIS Gishd TR 1 fohal @1 shuThTE HI1E

SITd. a8, qrel shiec IS ShHTeh TehdTT Jh
I HIE STl JFCATEEH hefl a 0% d R0
TohaT ISeIe AT UATE TTdT o Ieha@ld
o INeef Séa.

U, ARE T STIEH=Al HAfel {9 3.
6 I ST T HANNEH=I qTq = Jvr=ht
YT A, JHET A= I ST TS Ahed
REH A @ RER WA o[ SFieH
HeWId T ITgaTe Tl ae, AT I gL HEA Th
I T SNEH fohfea hall. Shad =ah
Il TR helell JFNEH T geee 3Teid

GUETE AT 3R 61, HTei< @ ATl Trard
STETT 1, IATE! SISl Sedr aUEel! Sa JTEl.
U, T AANNCHYS HIS HHTh THUATd IV
Shelell I ol e AT S0 ST ST e
TR 37T SEaER TS gl J1ge Hidt
Hed BId. 31 qHeAThS THcedT shige fohar Sfee
HISTTAT HATRIE! TSATSUT T STANNGH FTTEA
el TeRl e .

— FHA ARTEUTER
(fom wames 3nfor Stafores Tgmm)

https://hemantlagvankar.com/
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HE GEhd =1 SETE YehTeIT=T SNY & daia
TgmE] THT AR, AUTd TUMT=AT ITeHTeTeT
ST MY ANTAT IO I AHATAT a1
T g@v i@, geawier @ hds ISaErd!
IfoT EREMETSt it STRd BiAT. U@ S
foepm oo, dEAET S i wuE E@mee
TEUEEl ST ITN B AN

qaren feam &1 gHa Mucien gfgen sqafera
YhTRIT=T |Id AT STdl. I Jorerd, 79 fed,
HEA 3, faga dcd, ZgEdRe, H.UG.UA.
AT |eq I FHGA Ta.iEl. fed @@
TehTeryaTE oA foshraTen STgyd STRET 3R,

TRUTNE TUTdt

IR Fhdld YT @ TN, Fedre ST
ufemrade Udieh AW WA, dEEl @7 SAifaiEd g
AV 7 AU AAETAT ST
THTAT YhIMhs 0T IO <dl. A7 Jehrem
Td &9 U qaren fear. fear amevamht waa
Hdes YTfHehe ATEl X IS HRUHIE FIed
HEETE! 3R, daren fear &1 e e fegomn uor
IS ATTh HeheU T IATSUT THh 3. deA=l
fear &1 wRdE @ehdET sfauasw wew IR,
Hfetrd, U, HOMgdreAl hiald ke ddfed
IS derrat feaT ATauaTe T SeTE Sreft
STa. fean &1 haw wrfife a1 wiepfae g

T 81, T IME 3E 38 SfTieh shRu
HMT FHATAE! GSelel HTE. JUR G HEA TohT
20 3 feear wrl s@ snenfae AR 989 O Ig
iferersre o1for wEHwTETh frfeasl .

AT T
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o=t T sufor femm

qoren fear wmumomer A@rdt, fUdes, qie fhar
g /Y Al I dd H8ded Sfid A7 o
JATd 9Td daoiell 3T,

A — UNUN Ugdld faem dw, Semar
e, Hed dt foha weft qUEl aTRel 9. 9 7
399 TEUE B h.

T — HETE fhar gare arEre a9 derd
e 3Tt . & a1 HITHYUTYS del T
feem offed. €= ik smer=a geiqd it v
SO SR 379d. Tgvrere fea &1 fremidier
T AT Hedd AgEd 3R,

T — AT hTeR qolTe STSTEd STedd
3nfor wmqd w9 o g

T UeuIMRie fomm

HYMRSA ded — drdidiedl ged fog a1 @
3feard. & gaugtal Tk HEwrEn quEd 3T,
ST hraTet fsham 3T weuard.

QUSRI AT S WA

T - dAd Sl [EEES SHerAl &9
greaciell 3d. feam Uecamer & ol b Sl
T IV Holl AT G BYARA Bid. doIld 3Tl
FHET-gEGOA TN Afeaee  Iuferdia
Fe5ATd. TS THTI(eh Hotd ISU[AT ATOT Tehre
I T Holl WEId TG 8.

TN ®ET - doren feerrt saen 9
AT favmTeiell 3T8d. SEidien 3Tdiel weaymt
JTCIAT TEE HISHL W, AL JTUET HHY T
3UATE 3701 €& BId. Y dered! fUaest Wi, A9

IS (HTE HUT) dqIaTd AT {YTSE Tehrr
frafor it s frew v, A qof gg Bn
anfor S ST 9 wehrr fmfor gl e
dorear fesrmt SO9 STWTEAET 3OSl
NPT ST, WA <8
Tfsha, AT TR TehTeT-Tentoneant =
fo=gt M femam.

faan wrevar It wEre

T IGT — [d@ dd o1 q9 ared™
SIEHTEAT It fiur g HEm Sl ardeRy g
HATA. TSI AT HTE TINGATHR  qur=
YT Giefid ST YT Teid TaLdl. & Jhr
frtr=n We Wa yemN feemen yew wd
fe@rn (350 379M) JORN 3T M. ATYS
SEITHET R G a1 ST A HehgeAT wTiad,
FehTIcaehdl fmtor gid. quren feeme | gy
9 ISUTAT FTATIOTG T, Ted AETHEIET FNTAT
gty gt Hgdea derren feemes s 9 Hiesh
RIRERI 1 LI NI S R P R | ]
‘FTeeh’ TEUIATd. AT INT JehRH TehTIdl, THLOTSTERA]
IR, HESE IWM - SATAWTRN B!
qrifehiier e sivaimed 9 f@mmard
I IR HOIETS] dTatedt el 3R,

feeara wrepfaes snfor S wew

WA gEpdld fedn WM, e s
IeATSTE  Udflh WA Wl Wq  Awieh
FEHMTT et T TEan weurt Fotel T IR
A (TEEF F —> INET 9 YH19 FHall), gl
I[g TR HIEH, T TR FhRTeeh IRomy
FHOM IYHWT TR,

AT EeR fesamen fohen Aureriean sadier
Ik B fomm T=m A Aam

SO HEUSl SeAE AT HIBSE W
(FTSTB!) FTEAl BT hIed U FEITET Tl

Ul CEATET qUET 3R,
A=A dTel AFTSde g3 ORedTd ol qeeh
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I TEUSE AT WETE YU gg g SEedr o
ISUAT et S eI qUan 3R, fear féhan
HueRil BT FRUTETE! et @t I
Therd fosrd. W Blewm TEANIE WTOETREN
TS TS HEwTel HgvTT TE gl

anyfrew st T

A=A Hlesld feeart wmm fosr=an s,
SEEEe fhar @I gaell IR, alge
dorear  fesardiel Sifasie,  gedfshan  3ATfor
UITeRUTER. BRI UROTH I/ 3% TSRl
e 3. Wi U391, fear 9 qamn fear an
gl " SEEdT W A, e 3§
S FAUNEdd HOMN TG 3R, deAr=a1
fesaa TEERS SorE TR 9 I EUTA B
R for@ wca fhar w3 feoma forgaes

HOITE HRAWR, T07 g1 F HIEAScHsH ald.
foega ses &1 wHaTET U hifaeil M. A
HE OIS feam= Y A 3T HI.

209RAE TfeETH wred fhameal dfge Fwreet
od ST, AT Toamed fhamenyd forgavars
Ml TS del UfieTes draHH dTed.
fhame Ry 000C T ATqd Wehr™r 0T Bral. A=

ThT o IV YA BId. FEUSE delr fean
mﬁmgﬁmﬁé%ﬁﬁmwwwmw

I, TAAEHER @ S gld Tl 3Ted.
Tl 3,91, fea fogdests Seeades quivl yehrema
FUTA HLATA. ISUTATHTHAG 3Tcred Tt amn
EIH

for@  feermn wwfawomer ufome srew
ISR JTaeied Hal (Sefide e
FaEH). doren  fesma aEl st 4
HETSHATFEES IR Bal, 99 d JHT Iy
I, doATe feeATdiel U WA dol Sederet gHR
] fepetteherl Sl fhread. TSl Tl o1l ThITd
T Al Foll IVAd Seeld. feear=n e
TuTeh 3N Ue.3. €Y. fesrn qeta et sre
T qamn fear SEM @iefld STl ggqt. TRaies
foo wafatoTes sguaETdt sEfege fao @m
A I ATEA. HIEASESH HHl HUM, FIe 9
FRerRf uftomy #Hm foa fasfaa swam w=m
& 3Med. MYed 319N fesaman 3w shaes wWalds
e T WA Sl ETEH eVl HiTSITd B wrehdl.
angfe fosmma a3 ). feamn am aree
T 7l dorean feem sneferes o STl
g $HEH 38,

Hureild HUT g Fet 9Td ATAT FERAH TR
frezdt. o feomemdi ceAulmar @,
BIATGUAE 9 Tehl fSeh1Tgd ga=at foshmft J-31mo

HEwaT HIRIC FEUS AT &X Bl TRl fohal hTics!
Iq e, gad o FEBa gew fuedr. T wE
el 3TRd. @i TEETE T TN A
SITEd o1l ISAd IR ST, ST ¥Rt
HEAGHAT B 4 %. ATIAET HH 3. HTUROTG:
000 ATHTHIA s JehTe <dl. adidl faga soem
S Seed. WL, U, ' gas WE hM o
IR .

9R30 AT WA FIUHS o[ faepfara e
TUES SEHS A U afeRd  SETEH
IAfd Bl 9 IS STerelt ST ool HiTht
SIEH HREGEAT SeuE S
BN u% WA 3. . S

9R¢o A HUHTAHT
(Compact Fluorescent Lamp)
IR FE FA. 7 GIER
AR e dBUER &Y
Bid. A= AS] FREE RIS @
Toauen Y4 U< HESH EId.
eiehT HIST BT b

FA HYRI 00027 1 wieRo ’
AT T@.d.d. R e \ |
AT I A THTIhIAT hedl. '
TA.3.€. WUN Light Emitting
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Diode. B 3T€dTgsh IUHU 3R. sel=a1 o=

RIS CIC IR AR R C e e it S C

ZIRTeTT IUSHTTTET Y (P) WIT & ST 01 Srehretl AT FIR gL ohefl STl AT o5frieh Y Tl
SYHTUTET T mmqﬁwﬁgﬁmﬁ?fwwmwmﬁﬁnh

Wg&‘aﬁﬁaﬁw FHA] smergu@?f
TYINT ThITHY  (BIeH) Ic@fid g, A
BIER S 3@@'@?&'&'&!’&7\“{ (Electroluminescence)
TEUIATd. ATq fee[deett 9¢ WehTend ®UTAd &id o
FHEGUAT C0-R0% T AN FURV 40,000
qrETREid aTedt. fFEter gem=n gehrEl Trese |
dreran feta war ad. Jr=n ae fasEr
F T TFEE FalEEd gid. IET v
WEAT IR Bl TG TATG0TLeh 378, STl
stfqemr &t fmior 2@, @@=, 2 foa oo @
giga  amed. Tzt W@ TUS 3y
yrueat, FvTR, et 9 A el (BhH)
% eEiel Ue.E. € uEd dEn g,

dJorn fear &1 wed wifies Wi ATE W@
fosmmn ©e ger onfoshR 3R, humeRyu,
TEIITRAT,  SATEUTA,  FATIGIHO, TS
THATAT 3T 3 AAMh HehoUdl AT TTY
BT, e fean AEu 8 e Heehdia fordh
ufed AF Sd foaaehs o i gfeRATEED
IRt 3. daren feEmrie faem Sg
el AT Ad, H W I R & e
JEET W A W HATedr S §H,
FhHRIcHHAT MM AR EUel Isaferd shl.
doar=n fear @ €3 fea &1 yam@ wod dEsEmEn
AT, W HEhdl, EIS A {SRAET IehidrE
JrE . fesmen e T gEern
gaa=n Y cee IR,

(BTl TTfed ATkl a?mrfr IR, )
~ 2. o awa St
jvjoshi2002 @yahoo.com

i1 1%l

JAATSTRH. .. Qasrawasuam%r
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Hi glgaden @auoft dred o JTeEET
fpua st &7 Ud IMEG HI, FET TIF BT
TH TSIl FTA. HAUATSIHD [RAAd TATE! 3=
qIed. herad WiasTd AUETAT @R SR
AN h B Fhgaar AU EEREA THh
B, werfaa dvd gu 39 e @, e
urfaifyes fosid St fee smfor @ gamdial s
Ih A ST IR ¢S daa 38 hl
HEH Flgue=T SR AT AFET TEUR
IR = GU € HE Tl Taed ATl al AT
gihT 373, ! B FgudeX TEc SR I
AH &d:= G aEd TEIe e W= Wi
fofor & ATUETER TS & AT, HIUE o=
TA™ s, HAUfd 3 aft g fearees areds qor
IV S0 3 HeIEd TSal. 3TH TS al HIVH
IR WA TTad TeATREE TR AL 3
WA W A Flguomed (THH) OGS
HOTA HI YT g B WS UM AN
AHESTdIAT I8l 3. AT AFeSd Uhl HBR
M Teher=al ISl 3l 3. %rw
TIATIIUITEA e AT FHHTCHS AT STeRT
HA AE T AN T BT I 3R,
JigeTd  AHarl  gEEAl ST s
GRIHIAT IHT U 3R IH 3HHE A AR,
AHESTAIAT & Tsh HATegM 3R, el HAfedearsit
e R W T8l X o 9l 8% A3, TR &
Teh U SATdell T G99 3R X 3Afegedt &
FATG SV HUAIT TTeTeh 3. T SreTa!
T ded H A Wl g, h AT e
3l FHTREHIT T Saqd 3™ hl TR
HATIAT HITETE! fo9mE SHUR T 3T hettea

aa fEEuE TEvR AT, 3 gjRoued
fofeciear Th1 TTHHEEE Seadia ATtedl
I ST I HIOTETER It it Sheft
wnfosefl=n weh ferem grmeTEr Sreal, @ U€En
Urereh 3fe@T@ 31E1 3R, JRIIN (RUR) 16T Th
ek fafead T Bld. YR TRUS  Ta
Fegda Tdicd § 3h WNdA A ]30°e
HRA HUD I Fh AChHIH feAfgel. dH T
T SIS TSI SIS, 4 STHERT 2’8 s o
T TUH TINT TN=AT A3 Fruewsd g,
JTeehT= AEIad] hedaT 3T, UHH ATaT=aT Ferd=
Tsh HREM] ATAded] Bldl. o HREWAT
AT Y=E TRl [/ &HAT T8 USIE-THHd
(At ='U el ¥9) o d IRE. R
JAAHE WL T HUFS T Uehdl, Hleral 4 @ral
frar, oERE SME  HW  TEEE. 3R
FREFERETE a1 g JaHEe qad aidl. <mged
A hTEl HlsHd SREHIGA U Srareer
feoeel. maEmEn gfPeH Seadl. HBHEd 7
IAATE haed AR Ufgel ATeld o o femt
do M Irefl i @l Yemfaeg d98 YR,
FUETd HRE@HERI Welsh FaU[d STo[ell el &

HOW AN ARTIFICIAL
INTELLIGENCE FUTURE
WILL SHAPE THE
HUMAN WORLD

ANALYTIDLLABS

e feaedt famiaies || st iER—Asgar 034 1] 9§



FREHET  IAESET AT S, STRGHR
AeHA  TAAHAE! TR faRfad SeHat
TS STER el T I W HId! MR
G FTETAT AT @ A8, o H=AEE 3T

T HAA fohar @1 awd=a wiG g
e qe Idiet. THRETS! & 96 IhTel 3118 3T
d dia wEumEen wifgsl. wiq famren srasren
g@ﬁwwmﬂﬁiﬁﬁqﬁ@ﬁwm

e @ e, SR@HE™A "Gl T8
HEATER™ R TA 161, ATER &1 "o
SMAeATRST A d HH B T TEUMR. G
HIARTAT 3B Hl((’e‘ll‘c{ qlcehld Gl@‘#("‘l Gﬂ?‘f
FAAHETET Teh Al STEA! 1 FgUrdl, AT ATHTsS
ST TYST 3T 318, AT HRGTAT HIeTh STTe!
JTEIA. $ROT A Td VfFqqE el T8N,
e ARSI gE W 3. SATIST A
IAAHAT  HeUATE! HE  Iehd  degdl  ATAB!
FHushell 3@ fashfd Tmma 9 Jr=aTaet J9s
HIAGHAT, TR HedT AT=—IGA A ATCHTIT
Hiee!. weiHRE W FAHE g e
Icfter fohar ATt AT AT FHedATEr Tegd!, W
fopelt =l qrget weuTTEl wmI.

& Tt Sfiegeul e A1 91 ATal, 9or o
U= et g freer iR srreg™ QUi S
T HTeEH %Y Yo fehdl 31 egMTe 8 TR
SRIE ATETST AT HTE AISHT TR AT
U0 Ged 3TH I q9Gl dB ATATRS IEA fohdl
ATE AT TS T IhT ATed. NI TE3T
A 3cchd I ITcAlhe=aT Tehl WNUTG 379
TiaTed el W1 SUEI-Y4 SATeAl HaTua RN
318, wwﬁuﬁwmww
I, FAls qamH fmio o= sffus o
THE JuredE i $eT Hewier wfaarddren em
I hel. g HaS WRhIA ARl W o TISIS
e Id 8. 03 e SAEI-3 U=
JTHSATIIG WIS Ihd Bld fohal ITTE HISTehr=
ETq AU IR THBIAU0 [T Tehel. 2033
I S TEy deehiE wEET e um=n
o S qhe U= gAR R0% WA A
Tk Wbl TIE! WAT <A Bl 0¥HS FATg
3.4 2 Aife e e fafaw waieh W
AR RY THRIET AfUH TH d BId. HieW
T3 ST STTaTSi=an engshT fagma 3
&I k030 AT a0 7R YorTeAtE AR wE 6
ST A GRS G fHAT & Toh @

gl A1 AT Sieg = dos AT TEhId. S9N
feem BraT &1 HIHE 3TN SG UIhd 39 ekl Y
YT STV a8 dos= ke T
g fohar g wa fwfor d srea. st
AHE THNTET S U3 5t @ Wias= S,
IS 7l AvEE § HEW gigE aEamE Ao
e o Iesare Fidt it St Bde, 3o

YU Y AFTHHURT & He.
T TS, AT 3TEA!  fadr,  SorEem
THSUUT HH HOIME! M AEINTS  HaTg
EIUITERS! FiM U Tt e shef
ST, SATAT ATESETAT S Thishl JGiETad ST
TPl U T AR, ME A FE AHH
HITH HEd HUAHISICETS. ITARIH sl ST
AITSIhgseT |ERAS Ual dasF Sy 3T
ITORERgSeT ST &= SiaaH URuATE Hed
HA 3T

AT faehmfl aTet 9 smafEr g s
el HETTE! 3d, UheATel Uides! fSdeh
ST 318 Toaest gepT BT Skl SEd 3T,
AT, T qAH ek Tohan wrates fametmm=n
TG HEd Hd ATal. O bl aradd ST Haed o
HE St I AU THTY U HE Wehd.

THE -G wEAfRA fag e 3w
A6 A TMRd.  INHEl  WEABRAT TR
SHTFHIIRRET hedl SITd T, T U=
Aed Udeded d IS HHt A hEA
Fafeyd &m QU %E Ihard. @ fo=t afiee
firew, w Teifes dem S SreashHiT SHid St
I HOAE IFAAG] <d, A1 VU AT Sgdh
T ITcTed 3Tad. I JOTEA! BTAH sheted
yrAfshATIET fehdiall ST 3T IHdId, WA
HHT FIEw, SO TN ATE FH B

Ifec T SR Wh (ke WhA)
9RGLHEN ITANTA VA Tet. HHe IR afeet

e feadt fasiaies || stfeRER-AegaR 203y |1 v



JaAH ITATG TfmT (THITRIT) Tha 4]0l A
AT 3. 3.6.3000 AT IR GeaTdid,
ST TAARAT, Siel TSR 107 Tf=h
gfdT B T YR TENIG 3Tl 99§ 3T
frem g, fafye oo siyvemEd ade W
HdacieaT Tfamre faewor SHroamEdt Fei9 emien
MUV GE= AR, & He UHA GAHEE AN TS
T HES ITRA.

e Fefferdt (wam) fehen gafiia araa
g Th JhR 3 I I U fefied s
fagmen sgve @ fresdl. I sTHIE= aRdd
ferdter STt ST A 3T @ 3TUeAT Sresd T
hadgl 1ad. foameata Sewmefia v a1 d=gr
qiggd @ YIS Biergutyg fhar 3™ @R
HOITE TlshaT THTEAT TR HIUAT TG o
HI BId O GrEAv WEE B ST & WishAT
Terameat g&w 3w,

wAyd Y fhar  amvmRt Iuferdt
TS T GTe FaT ¥t €195 Wb, Frorrett
T/ fo= I WS Ara AT W g STaet
THI AFETAT R RN fEe YeeE el
ST, STeel Teaerd fad THamTEr &or=t aureoft
HE IhAId. Tded S II& ITHIAR HE
ITehdTd. T SHTEETRH a9 Ul IHeaEiE
T SaessTaes THTEIUl HaTg TTe Iehard. ATe
TS ST ST SreTal T Shlugr=l TS
T4 9 FEEA T IHERA HATAAT TUMAT Hed
HogT Feft firesd.

T wifrEhifeyd doee fosdws 9y fofe
I T HIBd YA TRING had g, SAH
378 gfud el 31T i TIREHed Jeehi et
ANTST, AT 9 EESh (Ut TTeht 9, 3
e g fem TevamEl aeet dsar
ITS[TE! STTATIRAT 38 HRUT T AT TR
Td FHE HIeauaTHIE HasTadn ATal. HIal TET
I FEATT hH THA e feariiqy e I
Iehd, SAHS Helrad s Jfeat gmen fmfo
g% Wehdid. I THR THE=AT HE Tde
frfiaror geiferd el TS Seha ATEL.

A TSR STV AT Tgd= Tgal IHe
T AT U HiST HHISS §ed Hee.

Artificial Intelligence Technologies
Source: Orange Mantra

HHESITAAT Sfad SHoaETdl ¥l 318e dTfes,
T TS HAges, AUVl Uehdl HIEH A I=erdl
AT T & Wehdl. A S TBgeg HHl
Bl SIS I U hedd=da] CauEaiEdt
RMAET FHITEIR W= TWo" 999, U3H
BT T=AT B | IuT HEA I A3
HATEETd JAfdaeh HeATSATEl  SAFvIhdl  UEUR
ATE.

IS & et e e 3778 R0 3Hh
ST I WA Hdoiell T8, AN, 3AH
FACHETEA el A3 I M T e
MR, e URUNh HHTRMET Al Hieh=a
T ATTA 3Ted.  GUEHTHHENE, TWISK
FAH HATAT TR Ulged! A8 R fefrea 3ushor

U T[AIUEhER  STSIdedT HHTSET HIaT
T I TV HOiTE! STEHEar i gge.

T TS hae AW FUHE Aeg @
TIPS ¢Ee T9R AT, HRU TS e
H a1 M fedd wE wE AeEEE 7
Terehaet SITa 3117, ST Vet AHaT e @
I TOATER d IS Iehd, SATHS Ut afomm
st wmen fmin gam. 3w STaws
FAMNGHT  WeIHal  URRN auar |
JTTCITHS GAS & SIS T <A1 AR Hr
HE Iehd

STTY [ I SfFaRIeA] TH A TG
FHAT THA HE Ihdl. THE Wi ITeTsHd
arfor fofamen o 7 USRI SoerE 3R ST
UL O AHdl gHaue Sifue gfgue weed
ST, i wraR fhar deamTese gfguar fha

e feadt fasiaies || stfeER-AegaR 2034 |1 9¢



afefpfre s sefasa fhar oigsa Tt
TSHI3TT AUETERE bR o o9d9 % Iehal 3™
I &ATAA Ao ETTATd. TSI 39 o’ SredeTd
&Y. $adB HehoUd=qT Tdedlel 3T8. o hefl
ITEAETd A5eT AT Ao TehalTrRIdT HTal. TTEToT
R840 HTATHdd d AT Aser 313 HrEl aszie!
YTOT 37T, T ST FH I ¢d IRar,
3Ty HTfgcier foaR =l Je9 @rd. gen
T=ATehe HIfgd= 9181 AAifed 3@, 907 ... 9o
W BE UHE CHSAT Seddl A8 I
TTfedi=n |81 3l TEuT=l ITH el ot HIe

wafdd gisd. USRE e S A= BT
TETANT AT ol TR s HHel! rgHT herdd
T qHD g e YAl AvE THY 3R 9
I FEE g deas TR IR TH
USRI fiesdl. 3 Tar[d 99 A gigaaa
fofor et 31ea snfor AHETen STUeTE giguaA
q Hieaal Iq TR 3T dSAT HiH g AT
gqd @ foged HS? Hbm glguan sfor wme
AT @ ATl 4 Iheididdl 3 lel, B
HUE HES WEq Wehd. 3 @ aX AT Gl
G THHeh TG A o T S

T forem SToATert wafer TR ATel. at gHe
T FET THUW IW <EA MM & A
WAL GUROT i 5. GEATATEAT FeeeTIHTo
Tt fectea fireromean SR at wTe feeteat
Hafel IR R 9 Wa: wE o gga arh smadt
. WEUEE TN AERER@  dA9 v
TSI ST ST bl df g feemet shiet.
T 3T I T TAAE 3T hl S ThR 7
Hiee! SITaTd. wwﬁmmwm
G T8 FUATE WRIAT TR ; T GEL 7d HTd
HIEETE Sl TSV ATEl. Iad S 3Hd @ d
Jefie A1 €M TR "YW 3.

IS A FATET FARAE I HIE wHAT=
Ihal Tohal Tigaues HOIEET O giguden
Fm A= Ted AR 3R, e fEed
T GEYdia STmETEEt W i gfgu
I A, T GGl qdad wE I &
TG P Figa=an fashmqd d5ies s

<%
Top 9 Use Cases of Gen Al in Transportation

Source: NextGen Invent
9 Ways Generative Al in Transportation

S ST Uk E@OTEd  ded, i oW
Flgramed TREswET WEied AErEn e oty
IR, A 3TH Tgeed ATd <hl Il hH HIUETTS
e Hdl Aol 3aehl AYT 3TTad. IS qre=n
TG, THE! TGV, T J[NT HIT, AT, dTE
O 3T ST ehisieaT=l M SATG!. 7 di=
FHM FHOH FGETA AAd TS 3TH_ Iehdld.
HR AER! God oy @WEIE @ T
TR U AT TG o T BIget bl ATal
o<t @ <@ I AL A1 3de S e Hwhm
giguan ofietn 9 9T wia o wm AvEEE
JEEE I Wehard. Ierewnd, T |igaw,
Jfgee Wt 9 I YHRH! UCHT  Toig
FTMiEE= S, ATETST EIURhlel BRE il 9
g SR AT,

Tehelld M, a9 HIUEE SSiieh AT
TIF ATSATHRS B UUET hl SISEI, HESSTAAT
IR MY TE HU; g0 faern et i
M I TG b1, WeTg! HIal MY Ihel T8l
el Al FTeid, U JEEEEd AT IacTerTel
TR NG FHIAT H& Th1. TG do8 TETEITH
ARt Treft alt =eter; oo A g ufgen wiigs
AT YT Fhgurat IUAT a7 3ft fommeft
FiGu1 S T 7 WUEE [OEET 81 A
B9 ST, SREER 98 e 9 A|fife rEaE
qU WU AT SHaced] SEERgd T8 B
T €9 A1 AHESd g 31T

— B {ohvTR Fererutt

krk_1949 @yahoo.com

e feaedt famiaies || stfeER-AegaR 2034 1193



=1, Aejsht FerehRuit

TS AT YA, HERA THR STeATE™
e TS o9eid T Shiata  fRmehaean
TUTaST AT AT UTAIehisUs BIom=T
gaemy feadfeam smma mME UshEren 3o
uTgreT fiesd 3ted. &1 fawa siqern rgumer 6
FHISAET? ITASET AT w1 Tfdfshar, fawrg
TEET? F HYH G B 3TEE gE 3TEdl.

A Afehd A TR fiEmn #ew
A, H U wEEfeld St S M W
hefl; AT Tod: SRR T HLAT TIE HOATET
Srferetofia SYE e, AT IFHATAT YT TETdT
Y3, UTSH! TRUAT Iso1 Tehant AveT Hifderaeshediar;
& H? Wad wret i et g4, faol
FUAT 7 AT AT HISHEL, TR HISW; B
Ted dde |Y M TR qUT... e Adl W
gl T Va0 3R, ¥ T

AT, TS e s fudia el
e mifeefl) sgmwelt <gren =i TEv,
fae®see g™ IE ANIHRed W ud "
el el Ul gHidHe Sieem=h weTel,
foern waTe, S9N HEESIUT A WIS
afor st SO meuT=n MET Usha
IR g fiRaereht sl et oms ot
HIRETR SATeAl R, T doeH oot AT
A IR, TG QAT TG0 ST |1 o7
et wreamh e Sigd IR,

qU AT Gl ST ™7 HYH
AT W HE FEA I AfTdaed 7 Th ME I

HATI STSUTa=Tilae -Al a1

T A f e Hbm gfguden fagmE, fow
YR gd= HId! BN, TTes ST IT<ATEST Tehl
oo STaUaR STUR 3718, WAl g@dr,
W Giagm Jr=aEEt aig 3qelsd 3TEUR
ARG, Al ol HEATAT AT WAl GBS
feeam=ht Iumn =eisft ared. St a1 wE ot avnata
o varE wHed @ feea gid. b gl
T gdfal & Hd 37 M7 feadfead e

Tesamae fomm 31TelT; ARG & geam=
firdl eaTfaaTa WA H1? HgeAr sitge I
I JEEE!, oRiadl JeduaEel et
HOITRIHT, HIET dBT heqTTATECE A TS
AR, I, g S| diEEn SAEvash
IR, TSI MY TR SIS 43 ATTAl
T e EITEeETEl W ST ¢ SATTeT,
W A F& ATRUIR Hehl 7 HATTeA Hgal =TT
TireuTR whsft 7 Weesh e TR foha ATfed! Tgemur
firesa 31'@?[, Readymade 34'{5!?[; HTWEUEIHQI
Hge Al EEE? W feaREsh a7
FHINAT Tl T FHoqm T MUF=AT? T 3R 77
Tded &, e difgdt @efd 3o, 3Mmaet

mifgct wae Hifgs amTiH freaHfern Yo
T ITeTeA] 3R, IS T1e IS TIE A
UTe UTS 0T BT ST AT SATeAeAT JhR 372,
TWSE TG STICATETS! hefeRfeled T TaTsa
Al

H? M FHHE THA W Hgd Akdd g

e feaedt famiaies || stfeRER-AegaR 2034 11 ¢o



TEUR 1?7 HA@ & fantasy dreett all TR foemdierdier sramsmaede oft s 3mor firg
FOAET ME HATg & A AW B AR dl Sehdl R, @ ARN Fu smRE. f famed
YT 9T BEe, AR Bl @ feitem oR. et e qefen qH s 9 s o
AHE A e AEW  FEIQET WIEEA g WA e oA, U ol TEE 7 Tl el
Fafedrd grdtesd, & ueehial AT fav  srmn? I grniesE i s ?
IR, W TE HEEA/Computer JATE  FTed S SUATETS AT HTfEd e ATeeee,
fetre &I, QM1 e AU WS T, fhegT gl Sead; qael 9afe gige
AT TSI, SEfeHATaist= ddie M qreaui, Harqear few e wwm &m.
1 NI AR WTaHeh 59 HAGAd B A= A ITEE Ggard M Ferg & I 3. dr
MU qTefeh @R Tl M H17 ThH €,  faall STTaE 31 ol feamen anme s, i,
THESB!, TH TR FHI AR ST IR ST qTges, aTdel Heieh §¢; Jleiaf Sezed v
foa@ wmm o ST mewgamaﬁﬁa%ﬁw
T FUA ! T WG HaG AR, TRl W Uaed ATEl i I, e &0 Jol SHurErdt
A= 90 STET fERgEen s ; 36 T e wo@EE gd. @ S g9 fhen @mes
IR, HE feur W gART W sdfeer™  wHig T O WhUR! e, §@, W, @,
I ? AT AT, SH? HIEHI, AW, WH, INUWH AWM Al MY AT HgE
AT, HrEft SR A HAYerh! ? w8 A0 Jeueeufiardl Hewrea IRd. oA qEdl
BIR IT=ATd Tafdeh §97 Yde MY Mechanical WWET TR g, g99dd. @d:d 319 T
B ITES, TH click R TMH WA g J0EA  Afearee Hed. Ui Fe3dNHY a6 SorEndt
3A; W AEE, AT W FEgR, FH g Ao e gl Stddn
BUME. I IR, B @ GO0 & ARG aeuamEE! Sl aw, 81, §ehr JERe gdad.
SUEUR; g feEdid o8l TRE U turn W, ROT MU 3MEf W@ e, snfer sdesn
SHeriel seetul we 38 17 arfiEdl I, WU HRd. & HH Il HEA
FHEM FlgrTl FEAT THTG (A= |18T) H =Tefom Jrd.
THE ged AR, e e’ Wit et 3. Al =T 3TUTE Tsh U1 TEUIS ETee T SR
fregor @ el amR. foRce M, T WS ESR) Ut Wehed! 3TET HivrrE U fehen WisH

e feadt fasiaiens || stfeiaR-Aegar 2034 11¢%




&, H = IW -Al S A8l FEIA R AT
IOt ME! UL, AT WISE T 3™
WWW?WQ@WWW
RICRUE] w A el et (’16°|U| BIEIl
WWWWW@W?WW
#eff  EUR?  Problem Solving Skills &
TESUHSUHYET ST AT AT =Y
e TEEET W 3R, W %A BIOR? W,
ufard ST B S FAEA. AU Priority <hT&
HEE ~AlHT HE HE TAFIR? d YIhM dafadeh
UTddetd el Uifes. MM TETSt  3Te

AR Chess Competition Iﬁﬁ T HrERIeEaT
A BId, 3 Fodd drEHM A, -Al TR
FHOMT A Hgell @UE FARE Jam !
qur.. oA gEdt wT areft 3T Y feedifeaw 4w
e Wes ThHiMeld WaEdl Nl 3TRd.
FIHTHCETS feramom=n Wit et SaTel SnTet
TR, AT HIvlt form herT 318 17 6T AT GerreA
yrifes  grerarett  febdt i wmem  amEd?
Computer, mobile TOR SO S0, BT ‘g’ﬂ‘e?UT
AT I ATeTd 3T, ST SAATHT=AT 3763
ITeh SMeft, A TS YHIT a9Ted =T

g Teh MY A3, Wa%mvﬁaﬁ%
T S ST I SIS e & g
ot ATETeT g Y S AR AT, ATeTeA
FHATHHL RIhavl, ThHqd [Ehe I Fa,
T ShIe™d I HOAMRE el fadiarg,
AN, J&ieh Ty & 3aUl 3T 3Tk TME
T HATAT. MPSTHAT TIfE Mped Fa0 &

3T TS hdshH =T JTH=ATETS!. forar,
fafay e = TSt g S au gTerETeandt

| TreEler fg 3fr S e wH IO S

TR, T TS & gl hLdTd <1 ? AT AT 0T ey
BIATd 17 SATSETeE o 318 feud 6t st qa
FeHT 2189 A SEe! T HTed, dae! ga=l
IV MEIA ATeId. S daerd arR o ST
AT, § T I T8 ?

SV Teh T FUTAT AT STl 38 HhT ?
ITefihe STTHERE YU GUd deel 3R, R
O FEAIA; U Uk M AWEd ot IR h
TATfIeg ‘a‘sﬁFﬁ AT W& A B I Patience
ST Optimism = HUAAT. AHEIE 31 THTd
E3) Delayed Gratification, SITITETSI  Patience
aTfor Optimism AT ik CROED 311%?[; U
HIOTE ST GUTE S0 Jerelt STEdard. A1 M
I SUTETI=aT HAM? Th AW 3@ TEUT A5
FH M AL BISATHISAT Tisotw T dig e
ARG ST o HSAvATETSt o Td < Fhgren qoret
el Yguedl, eAmel g U WA i
@'cl'l’d. ST T MY Readymade EEL FEd d
Instant Gratification = §c8! &ard. g1 fhed d=
94... Tf%m Tg”r@:l?ﬂ qraredt S TS Readymade
T Easily 30 310, 3AT9e1 Hgal HRAT aTR T
HTAT; d & o BT TR S ? Instant b
Delayed Gratification?

amfor gad ofidt 3l ared, A -Al = A
e et el challenges TEUIRE ATEd
H? TE THE BOR AL U0 A ASquATEES
e e —Al SITEd doR 378 § @R

fepct fafae a9 smmea 1 o fawar=an 7 et
I ATk, difes W SdiE ., o,
PSR WA HAHAd, TS 0T FRR T
Fad ATal TR 717 HRU TAhd MEE gH §Te,
AT, I THE, Hqed a1ev g arawE!
S 9 AT SHeA, df fofehal... &9 @ !

& qet Ut &1 T wrudw gemor s
et st & s
- =1, Al Ferenuil

e feaedt faiaies || st ER—AsgaR 034 11 ¢R



ST ATHATR Gl (STH) URE e
(ceRrm) wdd 3R N Ly HeHE W
TS I T A, Thicead (SRS
R%), AW (JAUHHTH 3%) TN Ly ei-Tged &l
2\ EBTHT giHes JeAT T (Rare Earth Elements
- REEs) feha gfifes qealt 91q (Rare Earth Metals)

[u]

uIs«I

aAmAr
e A
e P P P e P
I B e el o Pl e o P
AR AR NAR AN A A ANAR
A AR

e ) ] ] ] ] o] o e e o] ]
()] L TR R o] e ][ (el e

TR . 92 Y T-UHISE Ueh, Whivead
0T AfgAw B Q0 Ueeh giHes Yoal Hewh (ITNES)
A ST, Fed 4

THieTn TMesdl I U FNES § Bk ANES
(Light REE, T@ITES) 3AIUT W1 3TEs (Heavy
REE, THI3TRES) 319 g Temed favmTeiel 31med.
Tafd S UEHATH AT -GS eI getoh
ARSE  o-Udm,  OfEm,  WiibEerihEem,
fetermfiem, ymfem, afem, F0ftem, snfor
Teifedfem,. I IEEY I g9d ® g
IEESAT qod WEd 39d. Aferm,  zfeRm,
feonfirm, afemy, ufdem, yferm, Tetfomm
i wefdem 7 oI 3NES 37 .

faqad=n aEdla AEs gfHe J9d o,

gfttes gedt gew : adwm=
smfor sifaey

IANEET 916 T WAl 3MEd. 3TRSs 31Eu
wi fafae anfor sreker andi=h swEam. e
WY IMEE IO Wi IRa; <ty
FHEHS, FABEAE M g RATRTS HH
(n=¥%R); ATeEE (n=uR); fafehed (n=c¢u);
FfoT wigheH (n=38) 3.

TR 3. R : AT HANNIT TSRS [&9:
IREeEfiem, afem, o-em, ReieafEm,
[UTNEE 0T TSifeAtr=m. ufawn shuies D 1115-1.
Tiel: Uit Id, USDA-ARS. EaH 2.

e o @ w3 (@ s
FgfeReRE Wie ged), 9ete (3
Ardt@Tele o8 @eh) fohar fasumrd=a @R
FHled A, @A TIAIHR ATAT hett ST
JeET e It TR EATd SR Eelhl @S o
TUMEIE ST = I @Tet e @i S
B, Selieh I aggfehTTeiel areEd W18 §
Tatq A Wvfie TH 378, CIEE]
TG HIEHe3ed fohal TIeshalTe J-TSed ST
fasumrdt o= wH fohadia aftepa et ST

fomamn feaedt faiaies || st IER—AsgaR 034 11¢3



Ihd TG AT AL IREEH! dlgdl Ga= HHl
| (Fed ¢R).

g gosit gewr fas® suam

T MM wifqs e T
TUIHIYES, ANEEET AN TV, Sholl, ITTEfTeh
FTT TSRl AT ShidTd. ShIEISET & STNSE=A1
HoAl WA WU UEH TG, S HEAT
aifeaf¥mraTdt st e o1 3t fomiy anfesa
Togd YEH  HUITETS] AT Sral. Ueiferam
GG of-IATSgdaT I shell STl AT
Jemifeces Hferfesh Hregemed TiEm-3maTia
ITHET AR hell ATdl. TR HALEEAT IR
B U ded 318, MsteEtiEn-ag -ae
MY IR WA, oA FITd A Jhw=
g AR, Fhai-Ted wEgse delia w-m-
aneTiE faseTquy Saeel TS aToaTd.

e el Treh el areamed, fetfers
TfiertaTd! it Hafesh WEiare sufsmel Ae
THTONT STORE SATOTR WS geieh qaR hivaTd Hed
HAM. & 91 WM, 06 ThiF 0T 30
AR STHMHEICE A I Add. d TR
ST ANTEEH  JUTC @ Heu IUShLOTETS! -
e 3TEvIh 3R,

gfifes gesfl erqe @i wEferoTe 2T
goafom (FeH 2o0)

Qe IR SEE, STHe uioft, wen

@fta artean S fgfer gauerat= s

T 3. 3 : GiHe YAl ek Tieam.
e ¥.

LUEGIGE
FUR HOTT, Hegl-OISC IR 9O,
- e, d9eio ac, 28,
, fammT= wewEet
m,m-mﬁw
e |Sc R2 AR .
Me-fce TagESs ded
sHftse wmaed! g uee
FH A
< e ffifdmd,
FRFE La we B
OfeToR, I Sl SoarEe!
HeSasenie JaN® SmcInd
dfag  |ce we (BT |onfir e s
| [rec, sRlsa Sigd cevarEat
anftn &g fsieng oR FoograEt
SrETETaiE Pr 4w [Em AR T
| T=I-TTaRI T R a8 P, 09, SIS
Prafrsrafier |Nd e [T [frex e R aEs
2 Freia s gfitfe ame aftr
mﬁmﬂgﬁ%ﬁ%nﬁ@mﬁ
&S T, ity o) dedtad) Ggd
UTATUEH a9%e i, 8 3 ded
e ke & THASY, ANTGRId SYunEd T
?WW%&HW
Fafm |Sm I e, FHR, AEE freex
g |Eu 53 T, oo s Fe wiess
o fae, R ey
Ro— - =iifesT, Hindae 8%, MRI
Gd &Y SO B U EE |
&S 3ilRas =
R, fee oy, feciee §e, |
ofean Y EAJ it wiemE g=-auuE
1 BIEnR, o5, TORET 154,
cffam Tb Bl Hifpes Fors Tas
feaifmT Dy e 50 |[fFem fews
efemm  [Ho Gl R, o 3erT.
Eid o, 3RS EE
ufdon Er 8 FRE e B
yiems  |Tm & Gea® UaR-% B, AUF R,
EAFINE TR, BT [NSgier Tug,
gexfeas |Yb oo Fasee dcdl, woes i
FRfEmm |Lu ot 1ﬁﬁ=ﬁtzsiww TFE- BT
TR 6. ¥ : Gfifes Yot Trehifersa wifgd.
Had .

HIE ATIYF T Tesd! qI0ATE HIA @S
FHE Ihd. qd, IIH TEU e Sl
ERICEuS I B i W Tt o L
YT INUMH & IehdTd.

o, fgfem, senfeen, am@qs, @l S
wfshaT FTERE @k fRAe gdd e ST
W fidesad, S arueyY .

QU= Ufshad amfiel 3Tdcliel geeh ATl
S & Wehdld, SAHeS TS a=asie IO

e feaedt fagiaies || stfeER-AsgaR 034 11 ¢¥



[2023 Mine % of Total

Production |2023 Mine [Reserves World
Country tons Production [tons Reserves
United States 43,000 12.17% 18.00,000 1.56%
Australia 18,000 5.09% 57,00,000 4.94%
Brazil 80 0.02%| 2,10,00,000 18.20%
Burma 38,000 10.76% 0.00%
Canada 0.00% 8,30,000 0.72%
China 2,40,000 67.93%| 4,40,00,000 38.12%
Greenland 0.00% 15,00,000 1.30%
India 2,900 0.82% 69,00,000 5.98%
Madagascar 960 0.27% 0.00%
Malaysia 80 0.02% 0.00%
Russia 2,600 0.74%| 1,00,00,000 8.66%
South Africa 0.00% 7,90,000 0.68%
Tanzania 0.00% 8,90,000 0.77%
Thailand 7,100 2.01% 4,500 0.00%
Vietnam 600 0.17%| 2,20,00,000 19.06%
World total 3,53,320 100.00%| 11,54,14,500, 100.00%
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3Ed. Tg NN g2 frevm weHis, e,
TSI SRR e AT SAIeTen @t
A, Teh Y WA Fehl 3R h! STERHE IVl
YehTe W3 aToiel aft o ITfeed Hied e
7.

FRel FE Gg ARrAl @AWY
Aifeam=h uTaedl wTEl FRUMS T=E HH B
Iehd. 3™ BEIVIAWE 3 HRU 3T Ihdld.
Tifeaa= U HHl FAHS AT AT
AT THR ik FE g weRdl. SAGG
Sl TRl ABT ToHTehRUT I HHT Hiard. 3™
hoATIed AT IMENMYL -1 firesum difeam
HHT BId. HE FHT K IH A=l AH
A T AT JENHEA d Hi$ FAcTed JHON

Uqrd. fouiva: Ieloamed, Hmigr  Iimed
gifeama T e HHI B, @AW
feaa=h uTaedt HHt ATeAT S W AT SAKfET qreA
IS AN, T gE A% Wehd, fohdl o
YiSEE 9] ANaE. 3TN giiedEe =&
FOMAAME Wl e = e e
Hifeam T NG, ICEa 3ET ATH 8l ANTed,
uﬁwmwmwﬁmmm

Fed & ¢ard. a1 dice heged Tohdl Alee
W@W%W%W@%mm
3.

T Aifeam THT0T TS HHT B0
AH FHEEHIR el TAIHTE B ¥1ehdl.
TATIM CHE o 3TAd I FATHMTHE 0T S=1=iel
TSI IEHE HIH hLd A, AT AT
Tu Hifead IO STeX TRhel S 3TEd. STEN
iferdia = TTdean eI YHT 3=
HMl B Tehd. I IR EereHeE
T HoedH Hice dscie esren feean Sram.
o aeft offeudt sl IgEw W Ime
FHEHRICTRIT WA Tad q1oft =re diftraet
STd. dEE, T Gdfed AR, WHO STt
ORS, 3T qsft fasreiel foeft sma. e
HE HheTHM o ITEEUIEEST AT TASd
g ARGERAYT gM  IaUd @, 3TEM
Achei=  IRfEIdld oo Jom=T - I
Wﬁ'ﬂ?ﬁ Qa@ Medical Survival Kit deeiell
STEAT. IS ATSHEICHE LR 0 d 30 G
TGE HE Tehd AN, I HAHAT HIURO
SIS YAl gashl WY =TT Medical
Survival Kit T&d 318dTd. 3191 fepened yodeht ¢ 01
figremn wel A@ifgTm FEEESN oo HWA
T fha™ Tk STeefl 3aoielt .

I A@IQT AHA I AT hI I
JMENT YRa o= fiegr, i afeam=
T IR AR, ATl Ut et fohen
SREE] STl d SA9ed] IAT 39 e Ter<]
TEd el

- T "99e

swateebapat@gmail.com
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FAHFNTET=AT 3T, YAl 9
TATATE W 3T FEUIS T JehIeA] e
S <1, AT 7SS dOR ol & fosmrdie
ATEHCHS 1 38, I ITA T &A1
e srEen @ a1 e S Ul Rl
FHO AT TS FEd. I G B 3R
Hdd FCAUR AT,

AT TRUANE Tgdt
AT JTCTST=AT TRUNS Tgdaed g

FATHHTET TGS TR Shedl SITd 3T Wiasardiel
FAHHECAT WTehld 3T 318d HTal.

AT ST 3TUT Hhi=w Flgu

k=1 A 1 B B o ) (e I M
(chaotic system) 3T&d, S FUfdfausr HefiEt
IGINGIE] §9d. gadid gaan?ﬁ% WEMY  §cd
FAHHT=AT S7CISd A3 Sl Igqd ST, Sl
TOHH ® wdA Sigelell Tk TAmjdiEl gomef

fafog wewm wem fafyre 9@t Sacien
e 1 e gIMENE dw (weather
charts) TR el WM. AHE  dehTeTdIe
gamEr  FOeomeft weferdder  fdemon=ht
g HEA e oot STar. TRt |TerEA
7 HM AU F IR, TV HAHEgR aaR
Holel! EATHHTE ITEY HIUThTE ST9%6 7S a1
el STdl. FJETet Mfashemerean e snenfa
TR0 TR S AR, SATHE TEHM, Tt
amfor St g femm $en Sal. A ggdme
fretori=an Fidt=n foer (data), Gmoreht SreRft 3T
9 § UDS TG ATTAId. e gl
ST IR A I AN, AT Tt

JET T ToshTur=a gadic GEaTdiial g e
TSlehe dHE graten fewmmen g feudt
9¢og WhdTd. TS 3G e dIR U 7
JTEHTHS 3T, fomivd: U= 9 gL 9Ty,
Teed, IWA=AT Tehal YE=AT AT JERET oI 9
Ugdiued T Uadiaid gamE aue ged
BATHTET  (microclimate) ATETE IS IR T
FEYE §d. AT HAGrET TR AT g
T STl FTEvITETE! IMYfh AT
TS AQT AT, A FHhE GRGH (artificial
intelligence) M T AR Tohar a=faTeTor
(machine learning) 3T TATHTET ST Ha =1l

TTE WG] STHCA AHMHTAT ST 3Tehd =
Fva fegm I, = Y@ SR RN AR
s faieromren faer. uRufer ugdmes e -
WM, TR, M 3WE I=AgR e
o= G AT IWIE g
qruieh q@?ﬁﬁ TIR heledl T&ATHS (numerical)

AT, A1 Y TAAAHS GRS AT &1
3% Sl AEET 9¢d Bld ARd. gEHME
foaear o se@ wwsvamel Hm gigas
it BR Tl Sl 3.

HHET=AT HAETEIROT ga-ren dafits  ghgun
TS . &9 I FI0eh el X T i
igas wEuraTd. ATETd EURTgR A gigaa

ITHT (simulation) T AT, HEHM Fhgaad
das ® ferer g=nferd (data driven) 31&d. O it

e feaedt fagiaies || stfeRER-AegaR 2034 11 3%



9 <" HAEHi= gaHEAT FASSEE aHd
WAl AT SeeAT=a1 JGrSTara! i
WY I IR,

FATMTEA ST STEhdHed Hhid
Fhgrreh Y

Hiaihgd  MOgoTeA AidEn foq feed. a@n
fagmefie srETdt 3 Fept g T U STd
JTOT FATHHTET 3T S IR hell SATdl. ATHE
HIcTsh T TI=SU da= (Time Series Analysis
Techniques) FamaMT= fag=r a4 snfor &a
(Patterns and Trends) A&l STdTd. WiesaTdier
FAWHEMET QN TR HOIER] YAhlBid
FIMMTAT Aidiea faer fasewr wvana mewam
fHeRT TATAT WHEIAET 3. DO Fhgad
TIR  holedl  gAMEHMAT  ENEE  ifds
Sl e |IeTshl UEY # VdehleTdie
TAMEAT A= § ATAT oA UChieAl
feomen fagrn uiEier Oa@ 9 qaeerdid
TR fHasarsedl e T9R hian.

HEH  giguex  oMgiia  TEdigR - faes
Tt (algorithms) ST9EA gamMrRAT A1 foga
yade o fasewor @ekmey el .
JHe A WA fohar FfEOr A HEW
gigua=n gy aAmn A ke Sl AT

forgwomqm  qumE e SR fom oW
FAHMTAT YA Fehial 3% e Serg T
fresdl. @men WM SRE SR, 96, g,
HOAE gl FIHW BT (simulation)
FARNEUTET ITAT gAHET fors fshar=ht Tee
HEA  HH  HA@EUAT  ASEE IRl
JEITITEE! qHE WiosTdid  gaTeeard T
SEUEEE! Bl SRR HH  glgu
FAMHTAT e Ty auen diggd wiasmd
BIUT=T §ATHHIAIS Seeti=n gamia d Toremrgel
JETS VIS e qfHepT Siad.

Fbm glgma=t weu 3= feiegee sfir
fFIedge s ST URTT TGt
yETOE e Aidien fag fasawer sifaer
SITEY SHIUATH! FHAT 3T god T 9 el
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TINEAYTRIa hedM gad qd T SNEw @Y
Bld. d89 gaMHTETdd fagiasl foasfya gvam

Hed B
A=A T=E THIONG AEciedr fem=h faer,
Fafreen EfadR fregade sred JfasE

(insights), ga= fafay yR= w@Ey 3
e § SEfd SRd OROTHe RS TTEY
TG AT IR HEA HEH FlgAT=AT LR ga=
3TCTS TR el STl Him Flgua= moHfae &
Akl qae Hel:shie fage el fasso
HEd T AT WEY IMSET FEHHAT
Uohtd TERESY  YEMUG d o URUNe
farwomgda fogg ¥a . shm gigea ge=n
Teshr= g faee fafay yer stegg @
T ST HEA  FAHHTAT  JEraT=  TurEdr
EICRR

HEH Fhgaaar IR hedH TEE THONAS
foem  fRiva: guferdidia foem  fosoww
Har= Hfgdien i davie a6 fog
Id. I ITEITEd FEHHET g JAfasTerguut
AT IFR oot 3o B4, TSN WA
Tftheh AR Ffear ATeomrl, Wetd TEfEgR
I ThaT Tt 9 U d WET Ue SR o
S HOM o e dEH Td:dl FATIEd HITRT
FUIKIRCIEC IR I

g STengfe yed geem  fafag
ey fRudie fosewu +% wehdaa. & T
M YR IR heft a1 i o fogr fasawo
T I o [ 9% Ihdard. IS TR
il o &HdeT BR HEwd 3118, R0l gadiel seet
B BR eI TdM B TEdrd, faRivd: Sshiargesrst
M Fedut feurdt samed sfastare fofe a0 9
el HO RS 3.

HEH FigH T TR helell gaTHEET
JES & URUN Tgdiuen g8l 9e Seie adi gid
ST ITAT TIUIHT Sedt FART G HH! AT,
AWM JENTE1 o 3T STehdl JTeed™
AT SIHHEMET IS a5 SAefequl o JHTE 90
qEEdl Idl.  d9d, BaMHESed o oAl
giEmET @ieel foaR w6 SUEEISHT Shidl
IAqTd. IS AT GIOTHYUAT o BATHHET Ted

AR e 9 fa=a fawmman seneHm=n wEet
T IR A YR HLal Adl.
HHETE GO9SR ATad e faers gamEe

T W gigad=n e S sieEard.

Fom glgada=l TEY TS HTHE ORI
SrEhIC SGeTHE sl gaHHTEl 3T TGS AR
HOIEES Edl. T e gIHFECAH die
COITHTS! T8 HHl, TR0, TAGUROT F 3 dcaH
AT 39 SAl. IR P Fhgrar waa
ol IUgEd ST SATHHRITEATAT
forpramed Tl i SSEd 3.

Htm ghgraiiia e U=

Him gigaa=t &Y i 3 fafag Yimfas
AT ATHEN qUINTCTHE §aHETET ST 36
TIR & Iehdld A= IUFNT T T
SITEATITAT Brl.

HEH FlgEoaS gAY e I,
AMEM, M AT TEEUR S AR, I=T
ST WS FAWMECH GHSUAE oAl
IR HUIEEl qEE  STEvEe 1 YA
s Biqn. s yuefigr dwfifls
AAaHd gaMMeed 9 dig gaHMEET S9N,
TEEEET U] Hiegel  grEsHiear  ATfedE
fafay mremgR TERUT wEA ™ d&T ST
TG HLAT Ad AT A fifeh Sa<iiges gom T
Zral fohar &t O Y@ BId. HHW FlgE
UET TIRX holcd 3Th  GAHFTAT  FSIET
Fl, HAl, THUESU, AT, AT,
TATE] HETETAT AT A= SFEATATd o dad

frmmam fRardt e || sieesR-Agar 2034 11 909



I I ERA. W SAdarel s
FAMMTAT JENTEeR Afsardiel gam|Heaee o
T el gUS. qHd, A9 SATAIEd g9
FHOIHISIE TN ST &S, HiH Flgu=an
YRR AHfieh AU TehTSl aIR HL0l, A=
IR <0 9 T JeAThd S0 A .
AT hivTed(erehtd
BRI 8 FGHT aTTEA qTIR hetell
FATHTE A ST Saferd TTet HvaTe Hived
TTH e AT . 37T dIR ShlUITHTS | HIUTeh BTaTesdl

IR a3, ferer Asies, o Reror qsw 0T WA
eyl I531 I GEHR ISR 7.

T gaErET fogiva: giegdt gEEEn e
TIN HO Bl Udel 3. WA ThRA It
AR 3= WdY HEEueh, et
TEEEN sty Ukl 9 i digdetett
e AgTUReR @id Iueey gt U
SUHE F HEEUH AT SISUR S
AT (internet) JATOT 3R TATUM SATS A3
freft SucTey e foel R, TaHEYTE W &9
HM BT THT 9 AT TEAT TghrIE!
It firesa 3.

fafay wefya fowrde e 9 a<1, w=meE,
TER T STAE T FEAT AT Alshd TEWITTIT
B TN $ Hiyde IeEiqol I’ Jsd.

FHHM Fhgaaranenia ARAE gamETen e — grTen fomTeR
YA EATHHERITE T ‘e 9|’ = anaghashiralkar @ gmail.com
ThGATSATA B FlgATAT IR HEA AT
(ORI |
Uarat
2. JUAEl 9h Hhoseh : Tdig Uerd

B

e

Ted 340 U
I 90 HUA
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DNA (Deoxyribonucleic Acid) &T 31'@3!'51% Ydeh
3R, HIVTATE Foilare KX 3HH Uil soiet
T, Oft G o1 Idl. qEE, IR |9
U3t TehTH ThR=AT FEAId. IR 3Te¥e 3T
e HE IR T JaIareal Uil TSrES
Ueh TEUeE  DNA UHERENE @Al &
FaRmRar fhar e TR weflaE @™
3T HrRiTGT HI A AT FIAT AT Th
(DNA)TR STl (WTSeid) 3TEATd. 3TIeTedl JTdT
HTEd 378 ! DNA WU =R fFastieses
I ATE W SENSTERET Uk usf
TSETIEggT DNA 81 ST T2 7Hal, et
W@W(Nucleus)mwﬁmwﬁa
TUREATEAT R3 SIS 3TEA. U 33 TR
frgm 3 foefm wmume 3000 WA
fFasiegesn W FEad. A REm
ARICIAITSATHE TCTIHTUNG DNA 3T9d. & TR
¥d DNA TVl AHE S, 9d "mm=we Jd
qHEMET S qR@ETE 3@l B 0.2% Bk
FfFASTICESHE Ug Wehdl. &g S & o,
geqd! fham HEw WOl A=A IHSAEAT e
foiy Tured smR. = 9wt wefie fawee
B o Ul s9ard, < usfiean || 3t s,
TR STEd STdTd, cTeed! JId A6 geeh
TEUIS Ul S g S grard. JTell 3Tafies
T Tfdehtol (DNA replication) FEUTdTd. T
Ui faws g 9 g aefiee ot St T
TS Td ST, 3T FehR YU S o= shell STl
1 S Sad foeees B0 3Ted HewTe 31Ed

JE AT JUE S 85 G JUR
Tal.

DNA =R 3o, aRum 3ot gt

AT BTk T2 T8 STTIeRToT ferfehor
(lonizing radiations), JAfafia fertom (Ultraviolet
light) Tl 3T TEES 3AE! DNA o
BT STEard. Uefimdfia el geh, IR
TG TR
(Chemotherapeutics) aTfoT DNA  Sfaestor
(Replication) BT BT 1G] DNATT
BT eh 3TEATd. & Jfaehiul 3T &IUl AT Reh
W qEuEEl Id HEW S STEveh
3Ed. A-T (Adenine-Thymine) 3T G-C (Guanine-
Cytosine) T Se=ii=al ISUH DNATT &l AIes
AR B (3ATepedl 2). ATHEN T <[ el =0 G-
C UGSt G-G FRl -A-T &1 -A-C 3TEt Il se!
T T ST SR TJURE URE SR
gfomm gdl. dEE 3aX HTash BT DNATT
T dENE SEE w fagesd. I S
3AfEdd (mutation) TEUAId. § faETes AmaTeA
JhRA A, & fousceft Sgb gt fohar
e TRH S ARTATd O HTE S UM S
Ihd ATEd. A1 faeedi= giome WEeR STEaT.
ITearE  TuiemiE fhar feweErft gfm @R
e Usffen TuemteR 3 uefen feifaa
HEATER =T GO Blal. U AR 2R
gIeRITd Id. TAR IR et srada i
HH HIAE g, faew=h aan fog .
HTdeh g foulia afomm %@ gad g 3o
U AT 918 4.

(Free radicals),
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Xoni 54N vadiabion

DNA & Foff T b .

- B Replicalon Free s8dicals

AT Gm i Chemo Hevapeshic s
DMA —

T
DNA & Tar 5O mrdurds Singke sbeand  breaky ~— DNA aducke

-3 Double stwand break DNA dimerg
JqhT il
l Abctis Sihes DHA shand Cress link
E-Onajuaniy i
DNREK;&! Mis makch, Base Cycigion 3 Neucle odid ¥
¥ - T2 R - Hawol b el e EXcrkiah
TR Lpasy N F4s veaymbingHy ', ~epaiy

""‘MMolqaou en t

UV Lish**
Bome chemicals

_JGI h}rg

e s g, =

THCA ¢ : DNA T 31/ WIEIEauTR U2k, gHhR ST gewdt =um

§. SN HTUT el (gene mutation and
Cancer)

% Usfigefiet DNASR @ad 3faia fohem amar

gHS GUUH B IEd. 'l

qoTROTAIS FTean Ffaasiierseat sH
9ol Yhal. ATAATE IcaNEd FEUTATd.

3% BT IANEd-T HTdeh TRuTH 8l$ Iehdld. 8
Scqfad usfiean fauremmer fefa Sgum=n
SRME e @ UsiE faueE groamer
frefg TR ATl @ giaw TEE ST |
T S S BIEe.

% AMIET DNA Gl hUUm=l IO
STFTIHAT 3R, T 7 oA REIH FHd
TS HehIATT JTeRIdT T

2. Ut 3fon uiam srerE % e

% Jceh JTeFaTAT USiie 1 TEU ASUTEST
anfr e o geda  arervemandt
DNAT frawmaeft fafea smed.  gom=n
IS & frmeEet fauagd 9 Qg
usft e & % weha A,

s DNA G&&d U =0T DNA=H go&l s
usflen fafa #ded 9 TrevIEEt dAR
Hd.

% Tqeh THOMH dEHE TR d 3TH AT
dig T AT,

3. 9 ugifersrera

3 USAfgaSa gra o 3meft DNA=R Y sqaet
Sa i el Uefiued whus wd U™
M DNA &t I a1 e @
HEd Tahral foaeeh IR dTEd.

% DNA GEEl J0T T8 W fadTsH serean
usfing gt Seiel DNA SIS,

% DNA G&&(l 0N el fohan 3mmamd goed
e qgeed DNA Qi URffAY dread.
¥. TGTATERIER TS0

% DNASTE 3TETd, FHI fehel A sHaaHT
FTeTed gehl aurE Ufgedl @@ & S04
AT, FEAUT &0 AahL T8 AT
% GOEdIEoN, DNA geedl h&d  Fgcd
AgauaE it Jgeme g
STARIET S=TE hvATHE Hed hid.
% DNA T BN TEINUMH Aol SR
JEATd ¥ A0 UIfEe (3Rt 2). Uefie
T wEE E¥e™ B g
TATATATHIST DNAT ot ohi0l STl 3T

T UHY DNA GeRiTS! Ay =0,
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HRIUTEt  ®RRG EAE. DNA
gfceRtoaed BIOT= Feh1 fohal DNATX
BIUR 31TeTd, 3did fohan el geshiges,
ATl &Y 3HdATd. EITEI'@ DNATT
SO U IAHGT eIl 3ATed
(3TMheA1e ). 3o WA firagd DNA gesdt=ht
AT AU S, HIE WU THIET S
IAMMY HRA A, ATHSD g qd BR
AT 31
Sk HUTE (Gene Editing)

DNASR 3orel 3Tmemd fohar gt gesdl heedt
DNATT Ydad Ul 3Tdd TRl 379d. et
T USHY a2 AT A0 TR SFEATd. AT A0
HIVT 3ed T T DNATIA hHIvd 3TETd
e HIAM 4 HATHAl § W AU Uifeed TR,
T HTEN THM DNA X SiTerel g o shel
ST ATEd foham WIET FAUT FRT HLATd  JATOT
ATl fIehmiaT amR e arTd. fShe #raR
(CRISPR Cas9) & 3icfishe fashfaa smerelt S
HUTGH AU MR, AThd! ISR TE@IATIH
TS TrehTetl SHEHLE ST SehTak HH HUa=
IR TEUNE gREdl A IR A Hiffeied
RNA (guide RNA) STTUT GE=IT 2lehtell Cas9 oM
Sectel 3TEd. 7 Hiwiad USiHY Tearer Ariesis
(MEE) RNA & WMUd. IThdl 99
TEECATIHTY EE RNA 37T s DNATT T
9et AT Gl DNA Sd. HIHS A=A DNA &
TIEUAT U S HUTd a8 DNA HIct
ST (genetic scissors). & @delel DNA usfirefier
TAd DNA GE&il J0N ST9&d & shel SITd
(STRATRTA). TG AT GEATHEN e 8IS ehdTd.
3] ITBAS TREACATIHIY A DNA el
eI GEIT shell 3TEAT FehT 81 AT, AT Jomef=
3TN e foaeee (Iafafad) aqut s fohar
fererecien ST W A1 DNA HTe[d Seerul STet
3R, SEH fhan g UREGE Sq% gekdl
yrfame foha TIORTETeT Ueft STegT wtar Ad. ST
WWW (gene editing)%hgvf SR
THTYR® CRISPR Cas9 IFAUNT SRS
o S ATfEdt Td HEwTE! ST e
AR,

Suide }EN "
ALl T

Casq9 en_}‘ame

TRt 31 fSRER & ? complex

|
.B'Fﬁﬁ‘lq';gis; CRISPR Casf 3T Repair

chromusome

FHAIRAB: DNA & 31101 Harg

Htm Fhgaa (Al)

LIECIRSIEIEE R LI B IC KR RURCER EED
(double stranded breaks) @R HTerel JTdTd. W
TR FSBT § FSAMT Gl BIATd S0 &= FaE ™
IfEdaa &id. 3mar g faafome™ (uzh),
sfesrmmeie e (Ghent) faafaeme anfor ETH
gi= Ifi A ISR Th AdH S HRTT!
fasnfa et 3R, Al TV HPM Fglgadar I
HET T Th I (tool) TATAST (Pythia) Sect
AR, B I G Y Thd HT fHER HER A
FE aTearer Uit DNAS Mg @I weR
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I Y9+ DNA=H Gkl R BIS Bl TEHERE
3eie, ST DNAREY feee sget Suamand! antes

College agR AY HE fasmpmiar S owdt firgg
e
Al S T SEHEY shid! HSad 3R, —Al

FHATd, d Al =41 gR faehfaa ool 3m8d. 8 ucie
() =1 e A Uef SRETR aTead @
Usfine ITRel, aUE SHETTE (Xenopus) S JTIT
IUEA TIEA IR, HI hecddl sy 3@
AR, 6 7 Jucie fawre= giom=n amfor fawrs= =
o= (Hgem Ueft) Sl s efime
IO HM HLAT.

DNAt Ge&il IVl JUMell dTo%d whiord
JATETd dieh el WATd & =E Al (machine
Iearning)ﬁao?ﬂ. ?R}F«[, IR ST THR B
HAT g I YO FARES g hell S
IR, S HIVd TRA HIRT JAHES R
3TEd 7 AU B0 IR ST 32, § T -AMe I
BN 318, a8, fsho & ol aTweamer usft
HIUt DNA T3 I5on amie g Al adq Sehd.

S O (Gene Therapy)

A aTfi U STEfe HeskhieT TEuNd
SIS (gene) 39N e saneft foha faspm fehan
T AT GIohl e B0, I difeet 3R 6
grataudet fhat Uefiuefie ardes Teh DNATT &
fohal SREWT AT T =1 qEmE Ulged @
S ®R faued. wUSE See Scadd
(Mutation) &I, Scaftardid STehTged farehrr=ht otefor
feq @ra@. & foEe g ol Sqeme
Freienn foems gurer fha fauseel @ydl %
Feorul fohar Icaftadia Seeen s s (SlkE
FAIUITIR TG hi0l) Il e g fagd
T STHASSTEU hefl STd. FUNl d S qaad
HY HE AN, ATATT S I TEUIaTd. A1 IT=R
UgdHed IUER  Ukher  H{El  ANTal ST
forepTrTEA SR Feoht Bid. W T TETETet
T mETETE WOl sk et AT, A &
IUER Ugdl HRIeH, 3E® S SAfadha i
T ST ATYST <ft 3T HEFTES TR, FHHH
AT AU T8l WA AlIMS fegt, Tata
Memorial Hospital H&é 3T Christian Medical

ST 3T, S HREEH M Sdfaashd 3R

ggare e %% wehd. AR wim wfHn, S
SIEC I algorithm transparency 3T EUT"’:II'H'iT:lT
STANT e Y= HISAT THIIG STHoedT AT
JABT (data analysis) S I T 3R, ZITEEB*
TS AT 6 MY A ;e 3R, 3T AT
I SO sk AR A1 UiRAURE &
g1ed gIUTR 318 fehaT T8l AT 3SR SUAT AU
3R, ARAT e FshER T JUeigR STqeh ST
S A YHR AT Igel. TS heled S
usfineg  UreevATETdl  dTERTl RS 3T .
TR fNTo=E 3T STeeh RV Shell STl
wg fawmp SE=m 9@ aTRar Iq AR 9TEk
FAGAT fouToE TSI geTid ST SHaret
ana. wrfem snfr Usfiar aEeEes oM T
37T 9TEh 3T HEaTe TEd. el yIiadt
TheH T ST TR hRIeH aTgeh —ARAT e
A I, DGR A g fomees anfor I
St Uefiaed qreadr A, 7 URHEd weae S
S HM HId AT TS AT ol T FeAliee
TS HEA hel Wehel. A AT ThR AT
I fFafee amenlt A IgA. T wd ME
JEE A M IS BIVAEIET ITEH A
STfTd SR WTfeelt (data) Al IR0 HeweTe 3178,
a0 NUEKI aTfor algorithm transparency % AT
AT YR FAlSA X S AT 3o
TR e ®m 3T -Al Shidt
ggadid. heErE  foerer U™ fiesdid.
AT fIehrieR a1 ar I5a1. Taed ATl ®
ITh HHEAT IMEH T hidiar Mt TS saan
Iefier. TeTRafehed, SAWLTU=R, ST EuTe AT
AT JTRTE AT & Al T Hhidl ggaa
PIECGENEICIECR
UK BT afgett 391 31me s sffer et amfir
fapar o@ fapr amrdt e &R & F=om
quEd St Ardfien ual feeft aR.
— e e

josudha47@ gmail.com
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ngag:r et

dEAT @V F FEFE TS AT 3G
fraenr & wvmmE=R dgevEs 8. 3@ @
FUMATE bl 3Ed. dedAT I IHIE 31
STUET AT, I SISUATET AT el 3THdl.
ST JHFT HIM S0EAd o STHEEEAT AHeh!
Mt 9 1 I g FUE AU HEATE IR, S
hec ? SATAT AT HeUae 3HH FHUN HaH
Tgeol 3. deATdl il 9 A 3THeewT &
BIATd ? B Gi-al TShATHE THgd TE™-H AT
forega fspem B1a amard. fagga wfskaa == smfor
F/OT W AR (lons) US=AT 3ATd €& AV SA100
BId. TES fshaT shaed Tehl WHRATAT A4dTd.
wra fafay gR 31E9aa. 3THe AT dedT ®n
eaTusfia faea-Tamaftes carream md sreEn
TATG AEAl. BT GlFal STTEAT 394 BIVAMHN Hed
TGO el TS 3TEd. 3WTEl |l 9Nd
e d B SIS AT ST ST great
e qErtTeh fRqa Bial.

I ST HEA SURT Uk AT I
I G SRR 3TEd. ded Henr fofae
9 YR HA e Hgd drEd. T S
el e faerefl i "o R srewen
EUATEER T G0 HOTR AT dae=
TEwT=l 3Ed. dedrd "W Icqd hlum=a a1
S 3R T INIET, e, 3TTFA, G, 3TTei=n
guEY AR, WA HIeAT de=AT AT
YT ¢ ATl A0ia e Tl & Tishan

At eremaferes &

FEAAT T IS R YR HUS AN,
SRTehgA I fafoy dewmisht feaes d@ew
9 AR UslTheg fofae e |igard. g
T TR AT 318 ST I[ESEATAT @il S@H
Teell 3117, B Sl $ach dedT Jd o o1
TS JEAUTAT TEREAT MSES  374d.
TTSAUUTAT hesl, dedil faegasum=a sEan
HAT=AT TSUATE AT ShiH] TS &UITd el
e e w=dl. @ 3Igrew & Fmem fehd
foreteror e ™ a9 FESTEET 3TN Ted.

e bl fohar @ SETETA wEU ST
IS Mol °dl. AFSTAT HEd 3TEae
gatd I+ AeATRIHS g7 TEUN 3T%. & TR
TGS TRVl Wik, g el STge TH
Wtﬂ@tﬂlwl AT dGAT ohl ;AT ? BITAT
SN IqHT I IR & HifhA g3 [ &t
FHd fad IS I G el g aIR .
a1 & ged 3aTg YT qIR gaTd W e
IR ST féhar dTor STorerdl deal UEifhe STt
TSATd. HS IR TERTETT SHTUITH Hed ShiuaTaTat
TSIfth R shid. UIftha g S| Srams =&
THAT TH WA HISWE Il gand.
SIS Higed™ MTedl YgaX qiomd gral.
TS smfor S & SRl wme e
YRRTA TFETAT 3G GaTd, Wl STerTe FehR
1 AT A foha vigea T Hex stean safiy
HgIAT ASeled] FAEA. ATEET ST 8
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dqfict  wEer WEA IqEemd,  eEift

HIAE, A digal JEd, SIS
TEUTTET 3= UTdes! fiedet. Srmrea qraret
IO SIUHIET Tehd hH Hidld. IEEUSK
TSI FEm= A Th AT AUl §8
YA IFGRT Il SLEard

TR ANt FEUT TEUS WE. =, S,
Wt § ETed HHpeA. hTlerd Tariegl & Witksl
FIfaeTET AE. @R 9W 9 B, fosiva:
AT TS, BTG dl I Hid. WFHE (THC)
TWREE HANHIA T A= A A1
FHAT WREF A, A H9d gUNE @
TfshaT SHeATaX hel SI1d. &l Sishal Tguel Wil
T GUTSRISR dreard. Fvpe feedt femma

FHOUM AR H17 A A8 W, O 9 Ja

Tl god Torshicll IUcTsY ool i ?

T N WRETAT MY snaia fafay
TR 3TY WiTsIehTeaTd SueTst] BIUIT= IeRIdT
3R, A AT SNTLTIRT a5 HHT HIl
FYST dTedUl ;M Sal ThR=E INTY AdTd.
U g Tl AU FUl, IAd AqS &
W 9l IORa Scds BidTd 17 ¢d, € @
ST YT ITLSATAT I &I el ol &l
I A% JHTITG YT 39 &id 31T,
TuTd €9 Gigedd 9 Bitegemed  Seed
raStfeh S degl ‘SAHEHEE TU JHIUNG TR
B% AN e, QAN W g8t Icqd g
gEard  @ell Ed. gld-anned ydbs

AT Sg4T YAYeid qaTel VIesTe SHeel
AuE foudl T¥Er q@edard. AT g
oE /AU el ficfed e a@ —d eiE
3TshAehdT o TIShIESIuN 319!, a1 WHd F&@dl.
T ST HIIETAT &1 o JehTST HaeAT S
qfshd sHA@ TEUEE  SSTdIA  ATE 0T
MMM IR Fe&dl. & 999 TA.uE. .
SASTHTERET 1Al AT T Hl3 & TTehd
ATEl. T AN TR AT, TS S ST
TeohToi 9 TS TH0T &I ATal. IRI=AT JqaHTd
U2 B, dedT SvEd Al Y% dnd. 4"
I JhR Brdl.

ST YT i=a1 Yo YLHME T ATHAl, T
¥ BT 98T 1 Sed wmen sny fsfew
ITMRTT Sdqell. A=A 3™ AT 3T <hl
Ty AUEHERE (THC) 83 3T9d qed W&
A I GIR hid. IT GeATAT AT ST
STASTAT AT T3 TSefl ol YR Trar=h,
JATeAAE, WHHGE, 311#3, et s ‘feoreg’
T I TIR @ﬁ Hoem  unfiageht

I IR IATEAA 341%. BIE Il

SAESTEE HAUS  AFUEE Sl W AT
fiyeza @], 31U Toodid IASHET Blhd o
HUTeheh3T T Ushd ‘STH T ATSH TEUTUIT=AT,
B 3T HT7 INiqd e el feaw fmm
Waad gdaT IHWE JU IS § Y dehugal
e Men W 9. femEm a1 S
HE AT AFE SAEETI=A shages AT
SERIETT Th  weshd  WFTd.  STRANE =6
AT ST TS Adelt ad TSt gad
gTaehd 38, R Tee Jad ATeedTe] 3790
FRita faurgias @eqvl fegara. e T¥ET s
e S Mg fiesdl 9 de e B
=T eBTRA SIS 3 Hgad EREH 3. A
THEATS THTT ISHT HIOMET ST 376, TSIT=aT
&d FegSeEle AT THIT I HUE 3RS
JSIET F9dl. g SR ST TEITA TS ed
S Whd, R A ‘Hhew Uw I e
udTet’ 3T TEU A== J Hdd AHEHRSET
I TR L AT TS 37fam 3Taen
HE IWA? AT ARAFIITEHE  dlectedl

AT
Bt el e W WY FEwEe HEd AT

AT Hgd AR, @ Il U@eEes dg
Iehd. SR AT TEEAT HH hacd qHAI 3Icad

IMAT.. Taed FEUdl Isa.
Hee foga-tEme Yfhamat Saeee
YT FY IMURAA! 3R, AT 9 Ad
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FHROT Hgel BRI HE HROM MEERE ERA.
I TWEHeHS Hg Iuted aEdd F|Edl. =&l
TS THRATET 30 HFETAT ARTAT al STESTaTa=

=T fohfed SWTErETell S gAad 9
deAT el T TIHHARET 3Mea]  TaaR
AR @i gE®T Sl gSdl. 3R

Mesl Sded™ 3T 1 Id =T qIrE BT,
Hadldl ogde Tha ®IT IWIIGL WHIE Jitwer=
it 3 w1 = siwgren st dwmer s
3T A ST IR, T IehT IS FEUISt
IEATRIAT JBT uATd AT . TehITvTETen
TR e e quare 7 forepfEd sl
I SAYaT P S STeTHIBEE! e,
U7 YA} ST AFTEehdl 31Ul 3G Y AT,
AT & Tl YT AR 3eue, deTRfEd
9 ITEH B AN ed. RIS
TUITE 3 TR 3Ted. A He YW gRIAAR]
TS A SATHTSSdT a9 AT, SUET MY
g IR ge . ® WY YUW gdrdfehegehi=
ATae 7 fomy. SueRuIl gTe shTedMT | aTi
YN Al TR 2¢u3 TS S @A
TfeasTH FARIGEET g fegerfen qofte
TS FTBAYUTAT JeAT hedl. YB3 ofia
JESIEAT HH! Bl TTHHR STHTAT AT, 3T

\

[ 7

CIhTAT HATHET STTSST Lo HOUTIHTI. T T
qHOTET dlat =T 9T hed dedT T
FHAAT T a0y g1, FAUBHAT a8 Tehl
e AWM GUST S AHETl GaTad Gl
B YA S T e =@ feaw
SIS, U= AT SEHTEIOT ShIuTT=T
FARBIHAT Torar=adr fresreft, sreafswan Tt =
I <9 B ANl A [ JFYET
ety srEfshar=n 3o foem= ®% weha
ATE. 3E, TS, U= Mea 9 A Mt
HIATT 7 THSIAFT AT 37 TG T
IATST BIAET feddl. RO & ASAHIA,
TE® A= 31,

— WYEE el

sudanaronda@gmail.com
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gfagr=a I 9rE H{MO "9
ARG I YA RTepTdt qToarr=ht wfee
HUIR TR, a1 fesrl U0 Apex predators
A Y STd. I J9FHES Orca whale fehar
Killer whale WEETRIAIA 3T freprl It w8
Hs@ JAd. FrEeUsl SRR eh, UHes
IMeh, TH @, HIAEd [Theg, TaR o=y, gr=n
AT A, ide Hid, i e g aeiieEte
I i WUE MSEe Sar.

TGl WIS AR 3EAT dle@id o TiaaH
JEa. u& fehanfiel amft ST d wHgEA
mem TS

it R 3.

Orca whale & 3TER FEHHR & ISR

Orcinus orca UMM 3TThi o8l & Sifethd
FeaTdiel Faid HIS HEE 3TTad. (IR Wedl hiel
g The T 7 T JToft TgTiel dar= e
T ST, U Higer = 3@ et st
AT JREEE  IFHRGS A Tt UTds et
FUAl. g UM SR el WA, 99 oIl
Trrferaor o sran shift A s THar. g
FHAT qREET fRR v vEw S 7wl
HLATd. d FURUE: 919 d <@l Hie oeie 9 91
d HET < I 3T, HTE 3TTh R A8 ITHeT
T ¢o T %o TNITHA S IhATT T T 4o d §o
Y STAT. T hIe3 IR U1 GRTER 9 Sl
Iolleh T%he TT & el @ Al 3778,

e STql. IRl HATER G Hed T 3TEd
T HE TR AR & I @rard ofE sl
e, - sifewa foham st <@t A=l <8
fUgedia atiste 3Tesd @™ IR,

HIET 3ATehT squid HTIAT GTATd. S F=AT=eT
g R Hard. FT= Tl Pods 318 e
Td. Tehl UieHEd HIUNUT 4 d 30 Sl TEdrd.
1 I Helld S8 HIGl & oA SgrE a1
FEd. d= T T Td BT TI9TSd. Tk
g Teh Tod = diefl 3@, A1 dialect gR e
e g 4 TS YHTE0 Fere |red

HEdTd.

Fed  gigAE  sEad ® @ggl Wit
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echolocation IT JUTEAT=T TR h&EA el RHR
JAEATd. =T e geenmed freesn, fwis
I AN HEA o TeATcHS ATENgR HaTe
e Sdl. ReR g S el dgdl o
A F TSRS TGl GEd U
INETLIGH

SR Fatd A il 3tEd o I |
Wl Al AT TUATd Iea AR, FHGTAE
SR I3 Weaul, TIehR gad Igaur 313
HAAT § Hd FAEAT.

fage 3l (Resident Orca) Y& HH
Widrd g‘l‘l':\HQ‘c' ARt (Transient Orca) HId,
Bifethd 89 S &9 JUI= SRR A,
FATHIMT 3T (Offshore Orca) FreferRii=ht Arfadt
HIEM VT AR, W @A GG R AT

e I 9 9 ek AT 3 AIS HIE WA, Ad!

T 3AThIAT TG ST (Wolves of the Sea)
I TETS M. WS ¥4 d ¢ 3y et 3/ weh
Tie 3Tiehiell N,

ST TOER Sfet 3 Sifdfaqe smeret
TR, 90 TR T g TR Heherd 3Ted.
Frft dfaftees Y aeAdial Tk goT St Eed
Maee At (Southern Resident Orca) AT EICIE]
Ht g TEcre! T FHesE e 3R,
AIEH TGOl fehdl BT IR B AT waiAT
3T TR, PCBs a9 I fawrl wme =
A (body fats) HGA TEA. SAHS A=Al
AU g el o SdEEe HE Ay
UgdH T BT 9 ASYSAHT AT G A

ANTd. g1 a1 gdie TevIT=an
ufspaa smfor frepR sfes@var=n ufspaa smen

SO EAl. T8, I e eI S8 Salmon
&l eI TimHd: Sietea g@deE ae
BlaMT fema 3R,

geeflafier Tatd Wi 9 Siaerft 3@ ufwwerm™
U TG 378, ST Ul JEHTIT=AT SaeuTd
0% &THBIR THele & FHemm aqg fafag
TR HSflae X AR, HEH wae Wi,
e sre- e, Tiesft sares, wiert amm,
MMeh, AAHIT, AT R o T 718 A1
TleA™ o TgERE  3Fdsd AR, AT
W@HWWWWW

Wwwmm@ma

STeTeT 3cshid] Wishalqd 3Tl 3T8el adl Ry
It 7 TH GHE G &AW Sede fegd

M (Scoliodon) & wYgTdtel Fafa sfifaerres
i v ufg 3R, WA yoo UaTT JAfUeh
TSAT ST 3T@e3d AT, el e al hral
93 Hieqdd o 3@dd. Great white sharkdl
TGN TUTE 31 Tgeel 9Td. § WTeh Hiel, Sifeth,
[ UTE JERE Yo R .

Tiger Shark? TSITERX &g} ShLUAT=AT ST Aial
TR,

e A fafay geeR=ar gveEn auew
Bﬁ?ﬁ. Hammer headed Shark= €lh ﬁm
%G 3. AT FeATedT ST e T g8t
g FACIHHAT SO ATh=AT gad HigeT JHIUMER
ATEeTel! JTEd. IFETeT ATEIad 38 hl SMeh AT
den ARl g oTRd, ke §@ed
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g AT GO STISAT o Sieal Siegl Udrd degl
AT IegT 94 g 37Tedrd. e o Jeuie
dlenr  IEa. A ARhERE AUeicEld g
USSR UeaT gl 3ol 3Wd X feRdt s ogmet
3r|d RN

Barracuda JTaTe 31fd™ STEH, €e IR
g YNGR g 3Tl AEeEE < fise wum
ISEe AT

LT IO %Ff (Whale) Apex predators
TRUH JSEe AAId. 907 Fed auTd " e
AT,
et 8l Tsh cgord] YAl 3R, Sifcthaal
T Teh gigue Uit TUE fe@d . o
HATATST=AT qga'ﬁ (echolocation) IS NETT
IMYATd. T RRhR U= Tgd 1% e
YSTAT TMeAThR &4 AT9ea Fifaa Seft stmorara
g W AT EGT e He d1sdmd.

T veamed Ufem, -1, teanery 7 el
frepl aft U ST@Ee S, eifads Wi
TEUR Ufed, A/ 311 shie It ¥R am.

H-a ferr=TeR. Aieen g@R fega Iam.
feRT=ISieh= TG WEvR HIEmE o A
JEed @ FHd. W UhEUId d BR e
AT, A E 8 IR fhallHiet= JaTd 31ae
IS T MYTATHRIAT HE IehdTd.

TG |9 F @R TR 7 TLIUI=AT JToaaeht
g eesui it wmoft 3med. sei dfafhs
TG T |9 A Higem  JHIvmeR
Ieesd. = foy sred yurelt 3Ed. @gF O

T TIHTS TEUSTE WIS WA 3M@edd Jard. AT
Tl u@, uefl, wEd qEw W18 gk yfiedd
W& TEUH @ard. Squid 9 Octopus @ CEECKl
ToTdeh! AR ot sted a1 greneh gigar 9
T Seavarl audr sufig 3R, fGre aqEm
TP AT T ATFITE AT TS BT RhR
g Uhedl. HISHIS Tl SHSTITRdT 3Taean
JSE BIAET Whedal (SERH HUT) TR
AATHRS  Hg  AHAl, U e THeauATRdd
Frteifire Jmar fafye fourd osft smEam@. =
TEFAN ogM UE 9 WEsh Ut I 9 s
ehedTd.

TR v fhar fuesavara amaTen
ugdl a1 g4 RreR soamed fegd I, Ambush
TEUNE 39S gl HUATH] Ugd. IMeh, SUHST
JEE et &) 9gd aTwed IR idrd. siado
TTUITd T O% SEATd o HeHITd 3T S 39
U3 3Nl fIehR Uehgdd. Pack hunting F&urei=l
e RR uhewTEl ugd. Effewd,  3ffhi
JrEamE it TgEe R .

Camouflage T&UTSIE U1 Sige[d 3TUedT RehiE
IYEY G Ndd R J9e A9 e daodd
YA TEA Fa F@l kel @l Colossal squid
(Mesonychoteuthis hamiltoni) &1 Ush Cranchiidae
AT squid =T AT HIST HG& 378, AT o
HIST squid™ IS FTUTROTT: ¥}y, fehell 3TET =it
At ¥.R Hierwd (¥ |e) 3.

Colossal squid & SI&d T 3TfEqcaTd 3T

T AU TR d ATl ITSireht shidrd.
WRES! W (Saltwater Crocodile) 2T 9 €3

HIcATEl  TUATUET WIS A, I S
IR e - 30 THT cm (%0 d R TH) 9 Yo

Frmam fRardt e || sieerR-Aegat 2034 11 99



HHfiwRia (2§ inch) 37§ Srehdl. ISR A3, 3T TR JToar=
Giant squid 7T TeT fomg 3@ Teedl SId. @ &9 HOIRLAT o HISHIST TS ShidTd.
Ffo wEiem el 3Rd. Sl ThEdeEe  wfEaeTell S, d&u e, AMWed e e o1
IS Ve IMYvATRIT I 7S 9 fIpfia g Toemel eI I TgiaE 7 A9 g9de 3.
Ted HdTd. U, T $Ud g THEHh Hehd e Tl a9id Blue Shark JTEATHREAT Hig=
d e MBE Whdd. el @ud  ReRl Y g v sl SuEgR
Chromatophores (TTged Usf) 3TEQId. A=Al AT AT YOGl HIS= JHTUMER o9 hedl SITd
TERAH O U1 T Juneid §¢e] Iehald ST 378, SIS § Wit Hawda 3mden foear areaara
igdTerea THETyHI0 T e oqd sgard.  fohar Rreprl a1 @ SRId} shidT FHdedn AreR S
Jet Propulsionmmﬁﬁtﬁm. IR it hd ST e Aitedt firesent | S, Diving
TEA U3 A d ITH SRl Hehard g El,é ﬂé behaviour, breeding ground 3TTUT ¥ATaT= HTfae
Tehd et e Frerard. R Jae 3teft 6 fesreama = mifadi=a snam St wa diewls
Feeding tentacles S <A AigMSeh 3TEAId d  THAT (MPA) 3W@9 | &Id.
WW@TWE@@W T tentacle & ‘Q’—[E{ High resolution video TIT=aT TTeRII=AT
TS TR HY HHH g Tohgd WA, AR UGAdid gEW SR foqm wam.  SAfeiand
IS FTat T TR ushgelt S, gt @mTieres Rt afequer w8 w1 R S 7
HETR qEr=AT 3@ T == 3TEd S0 AWA - Jaqd TAFgR - 3 TR SAREar .
Radula m.ﬂRadulamﬁﬁﬂT@@wdl HAcflhe=ar  gueET @@ Orca Pods TS
31Ed =T & qq 3TEad. Vet M a8M  HeRIMHl HAIae M digd Hacarel o ThHe
e fovmem wwemEtdt (feroamandl) @ diewr  Hare dned STe YA el STEeATS ! Aited! fiesd
g 3UA gidl. fehe=a it U 9w ueft (P, Domenici, 2025 Science Direct).
A AT IR BV G160 & IMSHIO 37al. & HIRIShITATI e 3TTEl IT=AT UTdtel rehr=moRtd
ink glands T T B¢ Melanin 378 SIS A1 TRFeATe TIeThs U fesd 31ad. 203% AL
AU 39 I HhULA Il wIal. femSAT 38 (E.Jeong 2024) FAHMECATHS WIS
IEUTHT hTal EiehT GHTCATH TREAVITRAT a1 IMg=l  ATIWH o Tideh S0 gTdiet foqior seera sima
IR HEd el Tt o e wEd feee 3R, afomdt s wHaar 9wyl ame anfesn
U HIATd. HTE dosd fEhs Sasl HIveA™  SIThERET YU JHIOT et grar foua i, =
IS el i Agerell TS fEreymTue STHR TIR e Fgt=al ITHERdl I Tl hads
I T I AT G I g HLd! A0 AT Jdd @O TehT TGk gy F Tgdl IWTg M, ufq 3719
fewre desd Sal. feaTt s <, PAM - Passive Acoustic Monitoring,
I MRS TN HTE WA FEA H S eDNA 3T g fesfsan amamEn yredir s
I A AT fohaT 99 HUTAT WSl HIEl e Multimodal dataset TR helel 3TTRd. 3T
JBHLAT SR HAA. AHSCEA I Meesdl. Tshiid HIfad e I SFagiiieh ad-, JeTadm,
H-amm o @ ® Apex predators TEUA  EIATAUAT SN, Tk WHE-TH1EH Fod =
@ IATATd SR 2§ R At R BR 3w AeET udr A, AHe WAV G
AIEA d HINAT YTl AS@Ard. = Jt — T FHEaR
T B R Tehedrd. IT IT9=T g-ﬂaﬁqg 379 A9 samikshank @ gmail.com
foot 31 o =T TRWEd} STEvIT=T STE et
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800 tonnes 800 classrooms

We generate more than 800
tonnes of waste every
day in Goa.

This is equivalent to 800
classrooms full

\ of garbage per day. /

@en we carelessly generag\
mixed waste, a toxic liquid
called ‘leachate’ leaks out of it.
This liquid is dangerous to
humans & the environment too.
Leachate is polluting our

@nkingwater. //

Do you know that energy can &
should be produced from
waste? But only when you

\

v

The burning of plastic
generates dangerous gaseous
substances such as ‘dioxins’ &
'furans’, they can cause
diseases like cancer. So,
burning of waste is bad for our

segregate yourwaste properly/!

Qealth andisillegaltoo. /

Thousands of animals & marine
life die every year due to us,
carelessly throwing waste onto

PO YOU KNOW?

o

85% of the waste we produce could be
recycled. This means that it will not end

QJ in a landfillor dumpsite.

You don’t need to just rely on the
Panchayat, you can also give your waste

{he land and into water bodiey

Qrectly toarecycler. j

NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH WITH...

Goa Waste Management Corporation, Saligao
for assistance or more information on waste managment or to book your visit to Saligao Solid

Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596
Email: contact@zerowastegoa.com

Zero Waste Goa
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/ ‘WASTE CATEGORIES |, R  AHATCANIDO?

I . It you follow these tips, you can be a true waste warrior & reduce

thi toftrashthatendsupink, lls &

A) REFUSE - do not accept plastic battles, straws, unnecessary
packaging.

REDUCE - your own waste

T
% REUSE-whatever you can
RECYCLE-the rest, is always best!

Recyclable waste which does not decompose but can
Dry Waste be recycled.

| Wet

L OBY
/;\%%

l Waste that can

decompaose,
Leftover food % :
Spulll food B}identify the nearest recycler (Kabadiwala) or authorised persen from I.I" 3 A

l Eruit& VEgEtﬂb]e your panchayal & hand over your waste Lo lh?m You could even earn ; -
peels some pocket money by selling your recyclable items to a recycler. | : M
Milk products i
Seafood waste o
Fish bones [ o1 (} C)shop fram your lecal grocery shop & remember to bring your
Meat bones 1 . own shopping bag instead of asking fora plastic bag.

l Egg-shells, )
Hair Non Recyclable Waste which does not decompose D)Carry your own reusable bags, water bottle & tiffin when you go out.
Coconut shell & husk Waste & can't be recycled.

E)Do not litter, Mever throw ANY wrapper or garbage into the =
open. It is illegal. a danger to life & [ooks terrible too. Put your '-"_
waste away until you find a bin or get back home. @

F)If you notice others littering, politely teach them not to litter.

Dead animals
Soiled paper
Garden waste.

. ¥ G)Find out where your parents dispose your family's waste i teach them some bast
memoco‘_' Chips purker_. Rubber items, } practices for responsible waste disposal.
Cloth, Rexine, Leather, Vinyl

PO YOU KNOW?

& % = ﬁ We generate more than 800 tonnes of waste every day in Goa.
This is equivalent to 800 classrooms full of garbage per day.

BOD tonnes  BOD classroams,

Zero Waste Goa

When we carelessly generate mixed waste, a toxic liguid called 'leachate’ leaks out
of it. This liguid is dangerous to humans & the environment too. Leachate is polluting
ourdrinking water.

The burning of plastic generates dangerous gaseous substances such
as 'dioxins’ & ‘furans’, they can cause diseases like cancer. So, burning
of waste is bad for our health and isillegal too.

NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH ITH...

Goa Waste Management Corporation, Saligao

for assistance or more information on waste managment or to book your visit to Saligao Solid
Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596

Email: contact@zerowastegoa.com




