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Editorial ..............................................................................................

Air, Water and Food : The Fundamental Rights We Continue to Compromise: Indeed, air

pollution has emerged as one of the gravest environmental and public health challenges confronting

India. Almost every major metropolitan city—and an increasing number of tier-two and tier-three towns—

witnesses a steady deterioration in air quality year after year. The Air Quality Index (AQI), which

measures the concentration of harmful pollutants in the atmosphere, frequently enters the “Poor,” “Very

Poor,” or even “Severe” category in several cities, particularly during the winter months. What was once

considered a seasonal phenomenon has now become an almost year-round concern in many urban centres.

The reasons are numerous and interconnected. The exponential growth in the number of private

vehicles has resulted in a continuous rise in exhaust emissions despite improvements in engine technology

and fuel quality. Rapid urbanisation and large-scale construction activities generate enormous quantities

of dust, while expanding industries release pollutants into the atmosphere. Equally alarming is the ever-

increasing volume of municipal solid waste that finds its way to dumping grounds. Despite the remarkable

success of the Swachh Bharat Mission in promoting cleanliness and sanitation, the generation of urban

waste has outpaced our capacity for scientific segregation, recycling and disposal. Consequently, landfill

sites continue to expand, and spontaneous or deliberate burning of waste releases toxic smoke and fine

particulate matter into the air. In northern India, the seasonal burning of agricultural stubble after harvest

further compounds the problem by sending vast plumes of smoke across state boundaries, significantly

worsening air quality over hundreds of kilometres. Acting simultaneously, these factors create a

dangerous cocktail of pollutants that affects millions of people every day. Unless India adopts a

comprehensive strategy combining sustainable urban planning, efficient public transport, scientific waste

management, cleaner industrial technologies and viable alternatives to crop-residue burning, the dream

of providing every citizen with clean and breathable air will remain elusive.

Water, the essence of life, faces an equally serious challenge. Rivers, lakes and groundwater are

increasingly contaminated by untreated sewage, industrial effluents, agricultural chemicals and plastic

waste. In many regions, excessive extraction has also led to the depletion of groundwater reserves and

the intrusion of harmful contaminants such as arsenic and fluoride. Millions of people continue to rely

on water that is unsafe for drinking, resulting in water-borne diseases and long-term health problems.

Despite major national initiatives to improve sanitation, river conservation and drinking water supply,

achieving universal access to clean and safe water remains a formidable task.

If the quality of air and water is deteriorating, the purity of food presents an equally disturbing

picture. Almost every nation has enacted stringent laws to prevent food adulteration. In India, the Food

Safety and Standards Authority of India (FSSAI) and other regulatory agencies are entrusted with

ensuring that the food reaching consumers is safe, wholesome and free from harmful adulterants. Despite

these legal safeguards, incidents of adulteration continue to surface with alarming regularity. Milk is

diluted or contaminated with chemicals, spices are coloured with synthetic dyes, edible oils are mixed

with inferior substitutes, fruits are artificially ripened and vegetables are often laden with excessive

pesticide residues.

This raises a fundamental question : Why does food adulteration continue despite comprehensive

laws, regulatory authorities and technological advances? The answer lies not merely in weak enforcement

but also in human greed. The desire for quick profits often overrides ethics, public health and social

responsibility. Unscrupulous practices flourish when the likelihood of detection and punishment is low

and when consumers remain unaware of their rights.

There is, however, a ray of hope. In recent months, Maharashtra has witnessed a marked strengthening

of the enforcement of food safety laws under the leadership of an efficient and proactive Commissioner
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of the Food and Drug Administration. The department has intensified inspections across the state, carried

out surprise raids on food manufacturers, dairy units, eateries and markets, seized adulterated and unsafe

food products, suspended licences of violators and initiated stringent legal action against offenders. The

campaign has sent a strong message that food adulteration will no longer be tolerated as a routine

business practice. Recent actions against adulterated milk and other unsafe food products, along with

stricter hygiene enforcement, have already begun to restore public confidence and encourage greater

compliance among food businesses.

The Maharashtra experience demonstrates an important lesson : laws by themselves do not guarantee

results. Their effectiveness depends on the sincerity, determination and consistency with which they are

implemented.

The Way Forward

The challenges of polluted air, contaminated water and adulterated food are often discussed

independently, but in reality they are closely interconnected. They arise from the same underlying

causes—unchecked urbanisation, indiscriminate exploitation of natural resources, weak enforcement of

laws, inadequate civic infrastructure and, above all, a gradual erosion of social and ethical responsibility.

Therefore, the solutions too must be integrated rather than fragmented. The first requirement is the strict

and impartial implementation of existing laws. India does not suffer from a shortage of legislation; it

suffers from inconsistent enforcement. Violators, irrespective of their influence or economic status, must

face swift and exemplary punishment. At the same time, regulatory agencies should be equipped with

modern laboratories, digital surveillance systems and sufficient trained manpower to ensure that

monitoring is continuous rather than occasional.

Equally important is the role of technology. Air quality monitoring stations should become more

widespread and provide real-time information to citizens. Advanced wastewater treatment systems,

scientific waste segregation, recycling and waste-to-energy projects should become an integral part of

urban planning. Modern food testing techniques, portable testing kits and digital traceability from farm

to consumer can significantly reduce the scope for adulteration and restore public confidence. However,

no law or technology can succeed without active public participation. Every citizen has a responsibility

to reduce pollution by using public transport whenever possible, avoiding the burning of waste,

conserving water, reducing the use of single-use plastics and reporting cases of food adulteration. Schools

and colleges should inculcate environmental ethics and consumer awareness from an early age so that

responsible behaviour becomes a lifelong habit rather than an occasional campaign.

Industry, too, must recognise that sustainable practices are not obstacles to growth but essential

investments in the nation’s future. Businesses that voluntarily adopt cleaner technologies, minimise waste

and uphold the highest standards of food safety deserve encouragement and public recognition.

Ultimately, the purity of air, water and food should not be viewed merely as environmental or regulatory

issues; they are fundamental indicators of a civilised society. A nation that safeguards these three

essentials protects not only the health of its present generation but also the well-being of generations yet

to come. Economic growth, technological advancement and national prosperity will acquire their true

meaning only when every citizen can breathe clean air, drink safe water and consume pure, wholesome

food without fear or uncertainty.

- Sharad Kale

sharadkale@gmail.com
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The age of scientific mobility

Sharad Kale

Few scientific enterprises have captured the

imagination of a nation as profoundly as India's

space programme. What began in the 1960s as a

modest effort with limited financial resources

and rudimentary infrastructure has evolved into

one of the world's most respected space

programmes. From launching its first satellite,

Aryabhata, in 1975 to placing a spacecraft in

Martian orbit on its maiden attempt, from

discovering water molecules on the Moon to

achieving the historic soft landing of

Chandrayaan-3 near the lunar south pole, India's

journey has been nothing short of extraordinary.

These accomplishments have not merely

demonstrated technological excellence; they

have instilled confidence that a developing

nation can aspire to – and achieve – scientific

leadership through innovation, perseverance and

indigenous capability.

The achievements of the Indian Space

Research Organisation (ISRO) extend far beyond

spectacular planetary missions. Its launch

vehicles have placed hundreds of Indian and

foreign satellites into orbit, while space-based

applications in communication, meteorology,

navigation, disaster management and resource

mapping have transformed everyday life. More

importantly, ISRO has shown that complex

engineering challenges can be overcome through

scientific rigour, frugal innovation and a culture

of meticulous planning. It is therefore no surprise

that ISRO enjoys immense public respect and

remains a dream destination for generations of

young scientists and engineers.

Yet no scientific enterprise can remain static.

As India's technological ambitions expand, so

too must its scientific ecosystem. The recent

reports of scientists leaving ISRO have naturally

attracted public attention. While such

developments may initially appear unsettling,

they also present an opportunity to reflect on a

much larger question: Is India witnessing a

"brain drain," or is it entering a new era in which

scientific talent circulates across government

laboratories, universities, start-ups and private

industries, collectively strengthening the nation's

technological capabilities?

Recent media reports that more than a

hundred scientists have resigned from the Indian

Space Research Organisation (ISRO) over the

past few months have understandably attracted

widespread attention. For many Indians, ISRO is

not merely a scientific institution; it is a national

symbol of ingenuity, perseverance and

technological excellence. From Aryabhata to

Chandrayaan-3, from Mangalyaan to the

forthcoming Gaganyaan mission, ISRO has

repeatedly demonstrated that world-class

achievements need not depend on extravagant

budgets. News that scientists are leaving such an

esteemed organisation therefore comes as a

surprise and, to many, a cause for concern. Yet,

before concluding that India is witnessing a

damaging "brain drain," it is worth examining
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the issue from a broader perspective. The phrase

brain drain carries an unmistakably negative

connotation. It suggests that a nation or an

institution is losing its brightest minds and

becoming weaker as a consequence. While that

certainly can happen, talent mobility is not

always undesirable. In fact, a healthy movement

of skilled professionals between institutions is

one of the hallmarks of a mature scientific

ecosystem. Universities, research laboratories,

industries and start-ups all benefit when

knowledge and experience circulate rather than

remain confined within organisational

boundaries.

Every organisation, however distinguished,

must periodically renew itself. If talented

individuals never leave, administrators may

become complacent, assuming that prestige

alone is sufficient to attract and retain

excellence. On the other hand, when capable

people have the freedom to move elsewhere,

institutional leaders are compelled to introspect.

They must continuously improve the work

environment, create stimulating research

opportunities, modernise administrative

practices, offer meaningful career progression

and ensure that employees remain intellectually

motivated. Competition for talent, uncomfortable

though it may be, often becomes a catalyst for

institutional improvement. For the general

public, these reports may appear surprising

because ISRO enjoys enormous respect and

affection. Generations of students have dreamt

of becoming space scientists, inspired by

spectacular launches and historic planetary

missions. Working at ISRO is widely regarded as

the pinnacle of scientific achievement in India.

From a scientist's perspective, however, the

development is less unexpected. Space science

undoubtedly possesses an aura of glamour.

Rocket launches, planetary exploration and

satellite technology capture the imagination in

ways that few other disciplines do. Yet behind

every successful mission lie years of painstaking

calculations, rigorous testing, repetitive

validation and relentless attention to detail.

Scientific research is intellectually demanding,

often slow, and rarely accompanied by

immediate recognition. Sustaining enthusiasm

over an entire career requires more than prestige

alone. Professional aspirations evolve, family

circumstances change, and individuals naturally

seek new challenges. The reasons why scientists

decide to move on are complex, and reducing

them merely to salary differences would be an

oversimplification. Indeed, scientists who resign

from ISRO have almost certainly identified

opportunities that they perceive to be more

rewarding – professionally, financially, intellec-

tually or personally. Very few individuals

voluntarily walk away from a stable, respected

and secure career unless they genuinely believe

that another path offers greater fulfilment. Their

decisions should not automatically be interpreted

as criticism of ISRO. Rather, they reflect the

growing diversity of opportunities now available

to India's scientific community. The more

important question, therefore, is not that

scientists are leaving ISRO, but where they are

going.

If experienced scientists are joining India's

emerging private space companies, contributing

to universities, mentoring young researchers,

establishing technology start-ups or working in

other strategic sectors, the nation continues to

benefit from their expertise. Knowledge remains

within the country's scientific ecosystem and

often reaches new domains where it can

stimulate innovation. Such movement may

actually strengthen national capability by

spreading experience across multiple

institutions. On the other hand, if a substantial
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proportion of these scientists are migrating

overseas because they find better opportunities

abroad, then the situation deserves closer

scrutiny. In that case, India would indeed be

losing valuable scientific capital that has been

nurtured through public investment over many

years. The distinction between domestic talent

circulation and international brain drain is

therefore crucial. The former can enrich the

ecosystem; the latter may weaken it.

Policymakers should focus less on preventing

movement and more on ensuring that the

country's best minds continue to contribute to

India's scientific and technological advancement,

irrespective of the institution in which they work.

The rapid emergence of India's private space

sector provides an important context for these

developments. For decades, space research

remained almost entirely the responsibility of

ISRO. That model served the nation

exceptionally well during the formative years of

the programme. However, as India's ambitions

have expanded – from planetary exploration and

human spaceflight to commercial launches,

satellite constellations and space-based

services – it has become increasingly evident that

government agencies alone cannot shoulder the

entire responsibility.

The opening of the space sector to private

participation marks a significant milestone in

India's technological evolution. The successful

launch of Vikram-S by Skyroot Aerospace

demonstrated that Indian private enterprise

possesses the capability to contribute

meaningfully to national space ambitions. Since

then, several companies have entered diverse

areas such as launch vehicles, satellite

manufacturing, propulsion systems, earth

observation and space analytics. Rather than

competing with ISRO, these enterprises are

likely to complement it by creating new

technologies, generating employment and

attracting fresh investment into research and

development. This transformation also offers

exciting opportunities for young scientists and

engineers. Until recently, ambitious graduates

interested in space technology had very few

career options within India outside ISRO. Today,

they can choose between government

laboratories, private companies, start-ups,

universities and interdisciplinary research

institutions. Such diversity is characteristic of

scientifically advanced nations and is likely to

make careers in science more attractive to future

generations.

A useful comparison may be drawn with

India's atomic energy sector. For historical and

strategic reasons, nuclear technology remained

almost entirely under government control for

decades. Private participation was introduced

only gradually and under carefully regulated

conditions. Whether earlier liberalisation would

have accelerated technological progress is a

matter on which informed opinions differ.

Security considerations were undoubtedly

important, yet many observers believe that

greater industrial participation at an earlier stage

might have stimulated innovation, manufacturing

capability and technological diffusion. The space

sector now appears to be following a different

trajectory by embracing collaboration between

public institutions and private enterprise much

earlier in its evolution. Whether this proves to be

the optimal approach will be judged by history,

but the early signs are encouraging. The

experience of the United States offers another

instructive lesson. Scientists and engineers

routinely move between NASA, private

companies such as SpaceX and Blue Origin,

universities and research laboratories. This

mobility has not weakened the American space

programme; if anything, it has strengthened it by
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fostering collaboration, accelerating innovation

and creating a dynamic ecosystem where ideas

circulate freely. India's space programme may

now be entering a similar phase of maturity.

This does not mean that ISRO should remain

indifferent to resignations. On the contrary, every

departure deserves thoughtful analysis. If

bureaucratic procedures, limited career

advancement, administrative rigidity or

inadequate incentives are discouraging talented

scientists, those issues require urgent attention.

Scientific institutions thrive not merely because

of infrastructure but because they nurture

curiosity, creativity and professional fulfilment.

Human resource policies must evolve alongside

technological ambitions. Ultimately, the success

of India's space programme should not be

measured by whether every talented scientist

spends an entire career within ISRO. A more

meaningful measure would be whether India's

scientific ecosystem as a whole continues to

attract, retain and productively employ its

brightest minds. If scientists move from ISRO to

Indian start-ups, universities, research

institutions or strategic industries, the country

gains collectively. If that mobility leads to

greater innovation, stronger industry and richer

collaboration, it should be welcomed rather than

feared.

ISRO remains the cornerstone of India's

space programme and will continue to play that

role for decades to come. Yet the future of Indian

space science will increasingly be shaped by an

ecosystem rather than by a single institution. The

percent resignations should therefore be viewed

not simply as a challenge for ISRO but as a

reminder that India's scientific landscape is

changing. The task before policymakers is not to

prevent talent from moving, but to ensure that

wherever it moves, it continues to advance the

nation's scientific aspirations. In the final

analysis, the true strength .of a nation lies not in

retaining every scientist within one organisation,

but in creating an environment where talent

flourishes, innovation thrives and scientific

excellence becomes a shared national enterprise.

The coming two or three decades promise to

be the most exciting period in the history of

India's space programme. Human spaceflight

through the Gaganyaan mission, an Indian space

station, advanced lunar exploration, missions to

Venus and Mars, reusable launch vehicles,

satellite constellations, space-based

manufacturing and perhaps even participation in

deep-space exploration are no longer distant

dreams but clearly articulated national

objectives. Alongside these ambitions, India's

growing private space sector is expected to play

an increasingly important role, complementing

ISRO through innovation, entrepreneurship and

commercial capability.

Perhaps the greatest transformation,

however, will not be measured in the number of

rockets launched or satellites deployed, but in the

aspirations of India's youth. A vibrant ecosystem

comprising ISRO, private space companies,

universities and research institutions can inspire

thousands of young minds to pursue careers in

science, engineering and innovation. In such an

ecosystem, success will not depend on whether

every talented scientist spends an entire career in

one organisation, but on whether India continues

to nurture, retain and productively engage its

brightest minds. If that vision is realised, the

movement of scientists between institutions will

no longer be viewed as a loss, but as evidence of

a confident nation whose scientific enterprise has

matured into a dynamic and interconnected

ecosystem.

- Sharad Kale

sharadkale@gmail.com
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The Geometry of Chaos
From Nature to Smart Phone

Sanjay Jahagirdar
SEAC Member, DoEF&CC, Govt. of Goa

Non-integer dimensions

During the 1980s and 1990s, colourful

images of the Mandelbrot set (Fractal) became

an icon of personal computing and fascinated

millions of people. Although they no longer

appear as frequently on computer screens, the

mathematics behind them continues to shape our

understanding of nature, technology and even

financial markets.

So, what are fractals? Many fractals are

characterized by a non-integer (fractal)

dimension, which quantifies how completely

they fill space. Mathematically speaking,

“Fractals are geometric objects outside the

realm of Euclidean geometry that are

characterized typically by Non-integer

dimensions.” Woops! Cognitive load? Very

heavy to grasp!! Do not worry children, let us

deconstruct the core concept. You are already

familiar with lines that are parallel, never

intersect, and the interior angles of any triangle

always add up to exactly 180°. They are

postulates of Euclidean geometry. The entire

framework of Euclidean geometry is built on five

fundamental assumptions outlined by the ancient

Greek mathematician Euclid in his seminal

work, Elements. Apart from one mentioned

earlier, the following ones are postulates:

1) Straight Line Segment: A straight line can

be drawn connecting any two points. The

shortest distance between two points is always a

straight line.

2) Infinite Extension: Any straight-line

segment can be extended indefinitely in a

straight line. (Question: Can an infinitely long

line, be straight?)

3) Circle Construction: A circle can be drawn

with any centre and any radius.

4) Congruence of Right Angles: All right

angles are congruent (equal to 90°) Further

Euclidean defined basic shapes, such as

i) Point: A location in space with zero

dimensions (no length, width, or height).

ii) Line: A one-dimensional object made of

infinite points, extending infinitely in both

directions.

iii) Plane: A perfectly flat, two-dimensional

surface that extends infinitely in all directions.

Thus, cutting long story short, Euclidean

Mandelbrot set: Z is a complex number

(Courtesy Google images)
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geometry is the foundational study of two- and

three-dimensional shapes based on a set of

logical axioms and Euclid’s five postulates.

 Now let us break down: non-integer

dimensions. What is a Dimension? A point has 0

dimension, a line has 1, a square has 2 and a

cube has three dimensions respectively.

Euclidean geometry deals with integer

dimensional geometrical entity. How at all

dimension can be a non-integer? Or how we can

conceptualize theoretical idea?

 Consider a regular geometrical cube of

length l.

 Its volume will be l3 ( l cube). If we double

the sides in each spatial direction, the new

volume will be 8 times l3. Let us consider an

object of dimensions D. If its sides are increased

‘nD’ times then new volume will be times the

original volume. Let us formulate the equation

for the multiplication factor. We want to compute

the numerical value of dimension D, but it is

holding position of power to n. How to dethrone

D? Simple technique - take logarithm of the

equation.

D =
 In K

      In n

Definitely D has non-integer value!! (Yet,

there are caveats. For example, the Mandelbrot

set features a boundary with a  dimension of

exactly 2; nevertheless, it stands as the ultimate

fractal thanks to its infinite complexity and self-

similarity.)

To see this equation

D =
 In K

      In n

in action, let us build a classic fractal: the Koch

curve.

Imagine a simple, straight-line segment.

Now, let us apply a simple rule: divide the line

into three equal parts, erase the middle section,

and replace it with an equilateral triangle’s two

sides as shown in the figure.

Step 1:

 An initiator is a starting shape, which is a

line in this example and a generator is an

arranged collection of scaled copies of the

initiator. This tells us to, at each step, replace

each line segment with the spiked shape shown

in the generator. Notice that the generator itself

is made up of 4 copies of the initiator. For step 2,

each of the four line segments of step 1 is

replaced with a scaled copy of the generator:

Step 2:

Dear children, how many copies of generator

will be in third and fourth step. As well enjoy

drawing the same and find out the final shape it

resembles to?

Let’s run our scaling equation on it:

* We divided the original side into n = 3

equal parts.

* But instead of 3 segments, our rule

generated K = 4 new segments.

Let’s plug these into our formula:

Look at that number! The dimension of the

Koch curve is approximately 1.26. It is greater

than a 1D line, but it hasn’t quite filled up the 2D

plane. It lives comfortably in the cracks between

dimensions 1D & 2D. Because its boundary is

infinitely crinkled, it has a mind-bending

property: it has an infinite perimeter, yet it

encloses a finite, limited area! You could

theoretically hold an infinitely long boundary
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inside the palm of your hand!! (Coastlines: The

actual coastline of Britain has a fractal

dimension around 1.21. Because of the intricate

inlets, peninsulas, and bays, its measured length

increases significantly depending on the ruler

size.

Dear readers, if you google, will get lot of

examples like Koch curve. A couple of

interesting ones that I would suggest a vertical

line as an initiator and branching at the top as a

generator. Iterate on the branches only and the

result would surely astonish you.

Nature’s Frugal Design: Form Follows Fractal

Why should we care about non-integer

dimensions? Euclidean geometry loves smooth

spheres and straight lines, but nature is jagged,

chaotic, and incredibly efficient. Nature uses

fractals as a form of frugal engineering—

maximizing surface area while minimizing

volume.

1. The Human Lungs

If your lungs were simple Euclidean spheres,

they wouldn’t have enough surface area to

absorb the oxygen your body requires. Instead,

the bronchial tubes branch out like a fractal tree,

dividing again and again across roughly 23

generations of branching. This packs a surface

area roughly the size of a tennis court into the

small cavity of your chest. It is a 1D line

branching so intensely that it begins to behave

like a 3D volume.

2. River Networks and Lightning

Watch a river basin from a satellite, or look

at a fork of lightning arcing across the sky. Both

follow identical fractal branching patterns. Why?

Because they are both seeking the path of least

resistance to dissipate energy—whether that

energy is flowing water or raw electricity.

3. The Coastline Paradox:

Mathematically, a coastline’s length is scale-

dependent. As your measuring tool becomes

more precise, smaller features are included,

which inherently increases the total measured

length. The actual coastline of Britain has a

fractal dimension around 1.21. Because of the

intricate inlets, peninsulas, and bays, its

measured length increases significantly

depending on the ruler size. Similar exercise was

carried out by National Hydrographic Office

(NHO) in coordination with Survey of India and

the length of India’s coastline of 7516.6 km has

been re-assessed to 11098.81 km. In Goa, there

is need to rewrite Geography text books. Goa has

the shortest coastline among states and now

having 193.95 km of coastline.

4. The Romanesco Broccoli

Next time you visit the vegetable market,

look for a head of Romanesco broccoli. It is a

living masterclass in self-similarity. Each

individual bud is a miniature replica of the entire

broccoli head. Zoom in with your eyes, and the

pattern repeats perfectly.

Fractals in the Market: The Geometry of

Chaos

It isn’t just physical matter that follows these

rules; human behavior does too. In the 1960s,

Benoit Mandelbrot (the father of fractals)

decided to analyze cotton price fluctuations over

a century.
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Traditional economics assumed that price

changes were random and followed a smooth,

predictable bell curve. Mandelbrot found

something shocking: if you looked at price charts

spanning a day, a month, or a decade, the

statistical patterns of the charts looked

identical.

The market was self-similar. Big financial

crashes weren’t isolated anomalies; they were

part of a larger, jagged fractal structure of

economic risk. Today, fractal geometry is used in

quantitative finance to model market volatility,

proving that the math behind a snowflake can

help predict the behaviour of Wall Street. ( The

present crash in Indian stock market may be an

exception, millions of investor knows the reason

behind it!!)

Is the magic of fractals really waning?

I mentioned that the magic of fractals

appears to wane, with the rise of modern video

game consoles. But ironically, those games

couldn’t exist without them!

Early video games struggled to render

realistic landscapes because storing every

mountain peak and valley took up too much

memory. The solution? Fractal landscapes. By

telling a computer to repeat a simple,

randomizing geometric rule over and over,

developers can generate entire, realistic 3D

mountain ranges, coastlines, and forests using

just a few lines of code.

Fractals never truly went away. They are the

hidden framework of our biology, the

architecture of our wilderness, and the rhythm of

our markets. We live in a rugged, beautiful,

fractional-dimensional universe.

The Star Trek Breakthrough: Painting

Worlds with Math

Remember those 1980s desktop computers?

Watching a Mandelbrot set render pixel by pixel

was a hypnotic, slow-motion exercise in

patience. But while household users were

fascinated by the repeating psychedelic patterns,

Hollywood special effects artists saw something

else entirely: infinite power.

In 1982, the creators of Star Trek II: The

Wrath of Khan faced a massive hurdle. They

needed to show a completely dead, rocky planet

being transformed into a lush, living world—the

famous “Genesis Effect” sequence. Traditional

hand-drawn animation couldn’t capture the

rugged realism of mountain ranges, and

computers back then didn’t have the memory to

store millions of individual rocks and peaks.

Enter Loren Carpenter, a computer scientist

who had just read Mandelbrot’s groundbreaking

book The Fractal Geometry of Nature. Carpenter

realized he could use our scaling equation to

create reality.

He took a simple Euclidean triangle, broke it

into smaller triangles, and used a fractal

algorithm to randomly push the new vertices up

or down. By repeating this process across

multiple generations, the flat triangles morphed

into breathtakingly realistic, rugged mountain

peaks.

That single sequence changed cinema

forever. Today, when you marvel at the hyper-

realistic alien landscapes in Avatar or the

sweeping horizons in open-world video games,

you aren’t looking at digital paintings. You are

looking at the Koch Snowflake’s high-tech

descendants—millions of fractal calculations

happening in the blink of an eye.

The Secret in Our Smartphone

Our smartphones don’t have a long, clumsy

whip antenna sticking out of it like cell phones

did in the 1990s. Yet, it manages to pick up

Bluetooth, Wi-Fi, and multiple cellular bands

simultaneously. How? Hidden inside the phone

is a tiny, metallic fractal antenna (often shaped

like a Menger Sponge or a Sierpiñski Gasket).

Because the fractal shape packs an enormous,

varied perimeter into a microscopic area, it can
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resonate with many different radio wavelengths

at the exact same time. It is a masterpiece of

compact, indigenous innovation.

Sacred Geometry: The Fractal Temples of

Ancient India

Long before Benoit Mandelbrot coined the

term “fractal” in 1975, master builders and

sthapatis (architects) across the Indian

subcontinent were already using non-integer

dimensions to express the nature of the cosmos.

 The magnificent Kandariya Mahadeva

Temple at Khajuraho or the towering temples of

Bhubaneswar— are perfect examples of three-

dimensional fractal carved out of stone.

Plaintext

s <— Principal Shikhara (The Whole)

sss <— Urushringas (Miniature Shikharas)

sssss <— Repeating self-similar tiers

In Euclidean architecture, like a Greek

temple, the structure is made of distinct,

dissimilar parts: columns hold up a flat beam,

which holds up a triangular pediment. But a

Hindu temple follows a profoundly different

geometric philosophy.

The main spire, or Shikhara, represents the

Cosmic Mountain (Mount Meru). If you look

closely at the central Shikhara, it is not a smooth

cone. Instead, it is built out of scores of

miniatures, identical replicas of itself, called

Urushringas. Each small spire is a complete

model of the main spire. Zoom in further, and

those smaller spires are adorned with even tinier

reliefs of the exact same shape!

This is literal, physical self-similarity—the

core definition of a fractal.

Why Fractals? The Philosophy of the Infinite

This wasn’t just a stylistic choice; it was a

profound philosophical statement. In ancient

Indian cosmology, the macrocosm (the universe)

is mirrored perfectly within the microcosm (the

individual). The universe is viewed as a self-

repeating, holographic entity where the ultimate

truth (Brahman not as a caste) is present in every

minuscule part, just as it is in the whole.

By designing temples where the smallest

architectural unit is a perfect, miniature replica

of the grandest tower, the ancient architects

achieved a spectacular feat: they trapped the

concept of infinity within a finite, physical

monument.

When a devotee walks toward the inner

sanctum (Garbhagriha), they are literally

walking through a mathematical iteration,

moving from the infinitely complex, fractured

outer universe into the singular, zero-

dimensional point of absolute peace.

Concluding Thoughts:

We started our journey with Euclid’s perfect,

smooth shapes – the neat lines and flat triangles

we all learned to draw in school. But as

Mandelbrot famously observed: “Clouds are not

spheres, mountains are not cones, coastlines are

not circles, and bark is not smooth, nor does

lightning travel in a straight line.”

Fractals are the true language of the cosmos.

They are the bridge between rigid mathematics

and the beautiful, chaotic wildness of reality.

They prove that complexity doesn’t require

complicated instructions. Sometimes, all it takes

is a single, simple, beautiful rule—repeated

infinitely.
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X¡Z§{XZ ì`dhmamV AmnU AZoH$ {d{eï> H«$_m§H$ qH$dm
AmH$So> d Ajao `m§Mm g_mdoe Agbobo g§Ho$Vm§H$ gmVË`mZo
dmnaV AgVmo. Amnbm _mo~mBb H«$_m§H$, AmYma H«$_m§H$,
n°Z åhUOoM "n_©Z§Q> AH$mD§$Q> Z§~a', H«o${S>Q> d So>{~Q> H$mS©>
H«$_m§H$, Amnbm dmhZ H«$_m§H$, nÎmm XoVmZm {b{hbm
OmUmam {nZ H$moS> Aer AZoH$ CXmhaUo `m g§X^m©Zo gm§JVm
`oVrb. `mVbo H$mhr H«$_m§H$ Amnë`mbm AJXr Vm|S>nmR>
AgVmV. CXmhaUmW©, Amnbm _mo~mBc H«$_m§H$, n°Z
åhUOoM "n_©Z§Q> AH$mD$§Q> Z§~a', Amnbm dmhZ H«$_m§H$,
Amnbm {nZ H$moS> AmnU AJXr gamB©VnUo gm§Jy eH$Vmo.
nU H$mhr H«$_m§H$ _mÌ Amnë`mbm Vm|S>nmR> ZgVmV.

CXmhaUM Úm`Mo Va Amnbm nmgnmoQ>© H«$_m§H$! AmnU
dmnaV Agboë`m Aem àH$maÀ`m g§Ho$Vm§H$m§_Ü`o Agboë`m
AmH$S>çm§Zm Am{U Ajam§Zm {d{eï> AW© AgVmo.
gmYmaUnUo ho g§Ho$Vm§H$ EH$_od Am{U ñdV§Ì AgVmV.
åhUOoM, `m g§Ho$Vm§H$m§Mr nwZamd¥Îmr Ho$br OmV Zmhr.
Amnbm nmgnmoQ>© H«$_m§H$XoIrb `mbm AndmX Zmhr.

naXoemV àdmg H$aÊ`mgmR>r "nmgnmoQ>©' qH$dm "nmanÌ'
hm gdm©V _hÎdmMm XñVEodO Amho. {d_mZVimda
B{_J«oeZ A{YH$mè`mnmgyZ naXoemVrb XÿVmdmgmn`ªV, gd©Ì
Vw_Mr AmoiI EH$m N>moQ>çmem nwpñVHo$Vë`m H«$_m§H$mda
AmYm[aV AgVo. hm nmgnmoQ>© H«$_m§H$ Zo_H$m H$gm R>adbm

AmH$So> ~mobVmV - 10

Amnbm nmgnmoQ>© H«$_m§H$

ho_§V bmJdUH$a
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OmVmo? Ë`m_mJo H$mhr J{UV, V§ÌkmZ qH$dm gwajmàUmbr
AgVo H$m? ^maVmV hr ì`dñWm H$Yr gwê$ Pmbr? `m
àým§Mr CÎmao g_OyZ KoVbr Va nmgnmoQ>© hm Ho$di àdmgmMm
nadmZm ZgyZ AmYw{ZH$ {S>{OQ>b AmoiIrMm AË`§V
gwa{jV XñVEodO Amho ho bjmV `oVo.

naŠ`m àXoem§V àdmg H$aÊ`mgmR>r AmoiInÌm§Mm dmna
AZoH$ eVH$m§nmgyZ hmoV Agbm, Var AmYw{ZH$ nmgnmoQ>©
àUmbrMm nm`m n{hë`m _hm`wÕmZ§Va _O~yV Pmbm.
`wÕH$mimV gr_mgwajm Am{U ZmJ[aH$m§Mr AmoiI
nS>VmiUo AË`§V _hÎdmMo ~Zbo. nwT>o 1920 _Ü`o brJ
Am°\$ ZoeÝgZo Am§Vaamï´>r` nmgnmoQ>©gmR>r H$mhr à_m{UV
{Z`_ gwMdbo Am{U Ë`mVyZ AmYw{ZH$ nmgnmoQ>© àUmbr
OJ^amV {dH${gV Pmbr.

^maVm_Ü`o {~«{Q>e amOdQ>rÀ`m H$mimV nmgnmoQ>©gÑe
àdmgnadmZo dmnamV hmoVo. nU, ñdmV§Í`mZ§Va ñdV§Ì
^maVr` nmgnmoQ>©Mr {Z{_©Vr Ho$br Jobr. nwT>o Passports

Act, 1967 bmJy Pmë`mZ§Va nmgnmoQ>© XoÊ`mMr à{H«$`m
A{YH$ Am¡nMm[aH$, H|$ÐrH¥$V Am{U H$m`Xoera Pmbr.
gwédmVrbm nmgnmoQ>©_Yë`m gJù`m Zm|Xr hmVmZo {b{hë`m
OmV AgV; nU g§JUH$sH$aUmZ§Va nmgnmoQ>© ì`dñWoV
Am_ybmJ« ~Xb Pmbm. AmO Amnë`m XoemMr nmgnmoQ>©
godm OJmVrb gdm©V _moR>çm {S>{OQ>b nmgnmoQ>©
ì`dñWm§n¡H$s EH$ _mZbr OmVo.

^maVr` nmgnmoQ>© H«$_m§H$ gmYmaUnUo M1261756

Aem ñdê$nmMm AgVmo. `m_Ü`o gwédmVrbm EH$ B§J«Or
Aja Am{U Ë`mZ§Va gmV A§H$ AgVmV. åhUOoM EHy$U
AmR> Ajam§H$mMm hm H«$_m§H$ AgVmo. EImÚm ì`ŠVrMm
nmgnmoQ>© H«$_m§H$ nmhÿZ Ë`m ì`ŠVrMo amÁ`, OÝ_VmarI
qH$dm eha g_OV Zmhr. nmgnmoQ>© hm Cƒ-gwajm XñVEodO
Agë`mZo nmgnmoQ>©YmaH$ ì`ŠVrMr _m{hVr nmgnmoQ>©
H«$_m§H$mV OmUrdnyd©H$ {Xbr OmV Zmhr.

nmgnmoQ>© H«$_m§H$mVrb n{hbo Aja ho {d{eï> _m{bH$m
Xe©dVo. H$moUË`m _m{bHo$V qH$dm àemgH$s` ~°M_Ü`o
nmgnmoQ>© {Xbm Jobm Amho, ho `m Ajam_wio g_OVo.
Ë`mZ§VaMo gmV A§H$ ho g§JUH$s` àUmbrÛmao {Xbobo
AZwH«${_H$ H«$_m§H$ (serial numbers) AgVmV. `m
H«$_m§H$m_wio àË`oH$ ì`ŠVrbm doJim nmgnmoQ>© H«$_m§H$ XoUo
eŠ` hmoVo. åhUOoM, H$moUË`mhr XmoZ ì`ŠVr¨À`m
nmgnmoQ>©darb H«$_m§H$ gmaIo ZgVmV. hm H«$_m§H$ H|$ÐrH¥$V
g§JUH$s` àUmbrÛmao {Z{üV Ho$bm OmVmo. àË`oH$ ZdrZ
nmgnmoQ>©gmR>r AmYr XoÊ`mV Z Ambobm H«$_m§H$ XoD$Z
Ë`mMr Zm|X amï´>r` So>Q>m~og_Ü`o H$aÊ`mV `oVo.

nmgnmoQ>©Mr _wXV Xhm df} AgVo. hr _wXV g§në`mZ§Va
nmgnmoQ>©Mr _wXV dmT>dbr OmV Zmhr; Ë`mEodOr ZdrZ
nmgnmoQ>© nwpñVH$m XoÊ`mV `oVo.  àË`oH$ ZdrZ nwpñVHo$bm
ñdV§Ì Am{U doJim nmgnmoQ>© H«$_m§H$ {Xbm OmVmo. Ë`m_wio
ZdrZ nmgnmoQ>©Mm H«$_m§H$ OwÝ`m nmgnmoQ>©nojm doJim AgVmo.
OwZm nmgnmoQ>© H«$_m§H$ nwÝhm H$moUmbmhr {Xbm OmV Zmhr.
ZdrZ nmgnmoQ>© XoVmZm OwZm nmgnmoQ>© aÔ Ho$bm OmVmo. OwÝ`m
nmgnmoQ>©da "Cancelled" Agm {e¸$m _mabm OmVmo qH$dm
Ë`mbm {N>Ðo nmS>br OmVmV. _mÌ, OwZm nmgnmoQ>© Ë`m
ì`ŠVrbm naV {Xbm OmVmo, H$maU Ë`m_Ü`o AÚmn d¡Y
Agbobo pìhgm Agy eH$VmV.

nmgnmoQ>© H«$_m§H$mMr nS>VmiUr Ë`mÀ`m _w»`
H«$_m§H$mdê$Z Ho$br OmV Zmhr; Va Ë`mgmR>r "_erZ [aSo>~b
PmoZ' åhUOoM MRZ ho V§ÌkmZ dmnabo OmVo.
nmgnmoQ>©YmaH$mMm \$moQ>mo Á`m n¥ð>mda N>mnbobm AgVmo Ë`m
n¥ð>mda Vimer {d{eï> Ajao Am{U A§H$ Agboë`m XmoZ
Amoir AgVmV. `mM XmoZ Amoir {d_mZVimdarb
ñH°$Za_m\©$V dmMyZ _m{hVrMr nS>VmiUr Ho$br OmVo.
n{hë`m AmoirV nmgnmoQ>©YmaH$mMo Zmd Am{U Xoe {Xbobm
AgVmo. Xþgar Amoi _mÌ H$mhrem gm§Ho${VH$ ^mfoV
{b{hë`mMo AmT>iVo.

MRZ _Yrb Xþgar Amoi Aem ñdê$nmV {b{hbobr
AgVo :
M1261756<4IND7101216M2408194<<<<<<<<<<<<<<<0

`mVrb M1261756 hm nmgnmoQ>©Mm H«$_m§H$ Amho.
Ë`mZ§Va Agbobm 4 hm A§H$ Ë`m H«$_m§H$mMm nS>VmiUr
A§H$ Amho. Ë`mZ§Va `oUmao IND ho eãX ^maVr` ZmJ[aH$Ëd
Xe©dVmV. `mnwT>o  710121 ho A§H$ {XgVmV. ho A§H$
åhUOo nmgnmoQ>©YmaH$mMr YYMMDD `m ñdê$nmV
{b{hbobr OÝ_VmarI AgVo. 710121 `m AmH$S>çm§dê$Z
nmgnmoQ>©YmaH$mMr OÝ_VmarI 21 OmZodmar 1971
Agë`mMo g_OVo. Ë`mZ§VaMm 6 hm OÝ_VmaIoMm
nS>VmiUr A§H$ Amho. Ë`mnwT>rb M ho Aja nmgnmoQ>©YmaH$
nwéf (Male) Agë`mMo Xe©dVo. _{hbm§À`m ~m~VrV ho
Aja AWm©VM F AgVo. Ë`mZ§Va {b{hbobm 240819 hm
A§H$ YYMMDD `m ñdê$nmV {b{hbobr nmgnmoQ>©À`m
d¡YVm g_márMr VmarI AgVo. åhUOoM gXa nmgnmoQ>© 19
Am°JñQ> 2024n`ªV doY Amho, ho `mdê$Z g_OVo.
Ë`mZ§VaMm 4 hm Ë`m VmaIoMm nS>VmiUr A§H$ Amho.
gdm©V eodQ>r Agbobm 0 hm g§nyU© _m{hVrMr EH${ÌV
nS>VmiUr H$aUmam A§{V_ nS>VmiUr A§H$ Amho.  `m
AmoirV < Aer {MÝhohr {b{hë`mMo {XgVo. hr {MÝho
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[aH$må`m OmJm qH$dm A{V[aŠV _m{hVr Zgë`mMo gy{MV
H$aVmV.

nmgnmoQ>© H«$_m§H$ AMyH$ Agë`mMr nS>VmiUr
H$aÊ`mgmR>r Or nÕV dmnabr OmVo Ë`m nÕVrbm ICAO

MRZ Check Digit Algorithm qH$dm ICAO 9303 Check

Digit Method Ago åhUVmV. hr nÕV Am§Vaamï´>r` ZmJar
{d_mZ dmhVyH$ g§KQ>ZoZo (International Civil Aviation

Organization) V`ma Ho$boë`m "Document 9303' `m
OmJ{VH$ _mZH$mMm ^mJ Amho. `m nÕVr_Ü`o Ajam§Zm
Am{U A§H$m§Zm {d{eï> g§»`mË_H$ _yë`o {Xbr OmVmV.
CXmhaUmW© … A = 10, B = 11,  C = 12, ...., Y = 34, Z =

35 `mà_mUo _yë` Ajam§Zm {Xbo OmVo. A§H$m§Mo g§»`mË_H$
_yë` Ë`m A§H$mEdT>oM {Z{üV Ho$bo OmVo.

Ë`mZ§Va `m _yë`m§Zm H«$_mZo 7, 3, 1, 7, 3, 1, ... Aer
nwZamd¥Îmr hmoUmar dOZ_yë`o (Weightage) bmdbr OmVmV.
hr AmH$So>_moS> gmo~VÀ`m VŠË`mV {Xbr Amho.  AmH$So>-
_moS>rgmR>r M1261756 hm nmgnmoQ>© H«$_m§H$ bjmV KoD$.

VŠË`m_Ü`o {_imboë`m gd© JwUmH$mam§Mr ~oarO
154 + 3 + 2 + 42 + 3 + 7 + 35 + 18 = 264 `oVo.
264 bm 10 Zo ^mJbo AgVm ~mH$s 4 CaVo. åhUyZ `m
nmgnmoQ>© H«$_m§H$mMm nS>VmiUr A§H$ 4 Amho. Ë`m_wio
MRZ _Ü`o nmgnmoQ>© H«$_m§H$ M1261756<4 Agm
{b{hë`mMo AmT>iVo.

H$moUr MwHy$Z M1261756 EodOr M1261758 Ago
Q>mBn Ho$bo, Va hr JUZm ~XbVo Am{U nS>VmiUr A§H$
OwiV Zmhr. hr MyH$ g§JUH$m_m\©$V bJoM AmoiIbr
OmVo.

MRZ _Ü`o Ho$di nmgnmoQ>© H«$_m§H$mgmR>rM Zìho; Va
OÝ_VmarI, d¡YVm, g_már VmarI Am{U g§nyU© Zm|XrgmR>r
ñdV§Ì nS>VmiUr A§H$ {Xbobo AgVmV. `m_wio
Q>§H$boIZmVrb MwH$m qH$dm ~ZmdQ> _m{hVr AmoiIUo bJoM
eŠ` hmoVo. OJ^amVrb {d_mZVim§da `mM EH$g_mZ
nÕVrZo nmgnmoQ>©Mr nS>VmiUr Ho$br OmVo.

AmO ^maV B©-nmgnmoQ>©À`m {XeoZo dmQ>Mmb H$aV
Amho. nmgnmoQ>© àUmbrÀ`m àJVrMr hr nwT>Mr nm`ar Amho.
B©-nmgnmoQ>©_Ü`o BboŠQ´>m°{ZH$ {Mn AgVo. Ë`m_Ü`o
nmgnmoQ>©YmaH$mMr d¡`pŠVH$ _m{hVr, N>m`m{MÌ, {S>{OQ>b
ñdmjar Am{U gwajm à_mUnÌo gmR>dbobr AgVmV. `m_wio
B{_J«oeZ à{H«$`m ObX hmoVo; VgoM, ~ZmdQ> nmgnmoQ>© V`ma
H$aUo A{YH$ H$R>rU hmoVo. Am§Vaamï´>r` ñVamda gwajm
AmUIr _O~yV H$aÊ`mÀ`m Ñï>rZo B©-nmgnmoQ>© àUmbr
_hÎdnyU© R>aUma Amho.

- ho_§V bmJdUH$a
({dkmZàgmaH$ Am{U e¡j{UH$ g„mJma)

https://hemantlagvankar.com/
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nmoIaU-2 H$aVm ñWmZmMr {ZdS> Ho$br Ë`mMm,
{ZdS>à{H«$`oH$aVm {Z`wŠV Ho$boë`m M_yVrb AmKmS>rÀ`m
gXñ`mZo {b{hbobm hm àW_ nwéfr EH$dMZr Ahdmb.

^maVmMr àW_ AUwMmMUr 18 _o 1974 amoOr
nmoIaU `oWo H$aÊ`mV Ambr. gaH$maZo {Vbm "em§VVmnyU©
AUwMmMUr ñ\$moQ>' åhQ>bo. nwT>o gm_mÝ`V… Vr nmoIaU-1
AUwMmMUr åhUyZM AmoiIbr OmD$ bmJbr. _Ü`o 7-
8 dfmªMm H$mi Joë`mda 1981-82 _Ü`o nmoIaU-2
AUwMmMUr H$aÊ`mMm {ZU©` KoÊ`mV Ambm.

nmoIaU-1nümV, MmMUrH$aVm IÈ>m ImoXÊ`mMo H$m_
OmoYnyaÀ`m bîH$ar {e{~amVrb B§{OZrA[a¨J ao{O_|Q>bm
gwnyX© H$aÊ`mV Ambo. 113-B§{OZrA[a¨J hr ao{O_|Q> 1967
gmbr {Z_m©U H$aÊ`mV Ambobr hmoVr. `m ao{O_|Q>Mm, XþX©å`
BÀN>meŠVr Am{U em¡`© `m§Mm hodm dmQ>mdm Agm B{Vhmg
hmoVm. 1979 À`m CÎmamYm©V Vr OmoYnwamV Ambobr hmoVr.
{Xd§JV boâQ>Z§Q> H$Z©b Ho$.gr. qYJ«m (nwT>o Vo _oOa OZab
nXmn`ªV nmohmoMbo) {VMo ZoV¥Ëd H$aV hmoVo.

OmZodmar 1981 _Ü`o Ë`m§Zm {ZH$S>rÀ`m MM}gmR>r
{XëbrV ~mobmdyZ KoÊ`mV Ambo. Vo OmoYnyabm naVë`mda,
gr_m^mJmVrb H$m`©H$mar Q>ohoiUrH$aVm _bm Ë`m§À`mgmo~V
`oÊ`mg gm§{JVbo. Amåhr XmoZ Om|Jm dmhZm§VyZ {ZKmbmo.
n{hbo dmhZ Vo ñdV…M MmbdV hmoVo. ~mOybm _r ~gbobmo.
gmo~VMo bmoH$ Xþgè`m dmhZmV hmoVo. dmQ>oV Vo åhUmbo, H$s
ao{O_|Q>bm 12 \y$Q> ì`mgmMr Am{U 500 \y$Q>hÿZ A{YH$
ImobrMr {dhra IUm`bm gm§{JVbo Jobo Amho.

Amåhm XmoKm§Zmhr {VMm CÔoe Mm§Jë`m àH$mao H$ibobm
hmoVm, _mÌ AmpÊdH$ dm AUwMmMUr ho eãX _mÌ H$Yrhr
Cƒmabo Jobo ZmhrV. dñVwV… `m g§nyU© H$m_mXaå`mZ Vgo
dJuH$aU Hw$Urhr Ho$bo Zmhr.

Amåhmbm A§VamVyZ _mhrV hmoVo H$s ho H$m_ AdKS>M
Amho. _mÌ Ë`m AmìhmZmMm AmdmH$m Am{U AmH$ma
AmH$ibm ZìhVm. Amåhr ZmJar A{^`§Vo hmoVmo Am{U

I{ZH$_© A{^`m§{ÌH$s~m~V Amåhmbm \$maM WmoS>r H$ënZm
hmoVr. dñVwV… Amåhr H$Yrhr ImUrg ^oQ> {Xbobr ZìhVr
qH$dm Vgbr {dhra ~{KVbobrhr ZìhVr.

BWo Aer {dhra ImoXÊ`m~m~V H$mhr _m{hVr XoUo
g`wpŠVH$ R>aob. ^y{_JV I{ZOñVamn`ªV nmohmoMÊ`mH$aVm
EH$ C^r {dhra O{_ZrÀ`m n¥ð>^mJmnmgyZ I{ZOjoÌmnmdoVmo
IUbobr AgVo. {VÀ`mVyZM _mUgm§Mr, gm_mZmMr Am{U
CnñH$am§Mr Zo-AmU Ho$br OmV AgVo. {ZîH${f©V I{ZOhr
{VÀ`mdmQ>oM O{_ZrÀ`m n¥ð>^mJm~mhoa H$mT>bo OmV AgVo.
I{ZH$_m©~m~VÀ`m gd© gm{hË`m§V Aer {dhra ImoXUo
gdm©{YH$ YmoH$mXm`H$ Am{U hm{ZH$maH$ H$V©ì` _mZbo OmV
AgVo. Ë`mg {deof VÁkVm Am{U {deof CnñH$am§Mr
Amdí`H$Vm AgVo.

Am_À`m H$m_m~m~V gm§Jm`Mo Va, ñWmZ{ZdS>rMo H$m_
ao{O_|Q>da gmondbobo hmoVo. nmoIaU ^mJmMo ZH$meo Am_À`m
hmVmV hmoVo. nwT>rb XmoZ {Xdgm§V, OmJoÀ`m {dñVmamMr
H$ënZm `mdr åhUyZ, Ë`m nëë`m§V Amåhr AZoH$Xm
{\$abobmo hmoVmo. Amåhr ZD$ dJ© {H$bmo_rQ>a joÌ\$i {Z{üV

AUwMmMUrÀ`m ñWb{ZdS>rMr H$hmUr

AZwdmX … Za|Ð Jmoio

boâQ>Z§Q> H$Z©b Ho$.gr. qYJ«m
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Ho$bo, Oo _hm_mJmªnmgyZ Am{U Jmdm§nmgyZhr Xÿa hmoVo. gwajm
Am{U JmonZr`Vo~m~VÀ`m Am_À`m JaOm Ë`m_wio ^mJV
hmoË`m.

OmoYnyabm naVë`mda H$Z©b qYJ«m§Zr Zdr {X„rVrb
A{YH$mè`m§Zm Am_À`m ñWmZ{ZdS>rMr H$ënZm {Xbr.
{VH$Sy>Z _§Owar {_iVmM, _bm nmoIaUbm OmD$Z àË`j
OmJoMr {ZdS> H$aÊ`mg gm§JÊ`mV Ambo. H°$ßQ>Z EZ.nr.Eg.
Mm¡hmZ Am{U H°$ßQ>Z S>r. Ho$. amOnyV Am{U drg OdmZm§Mr
\$m¡O _mÂ`mgmo~V hmoVr. gy`m©ñVmbm Amåhr Ë`m {R>H$mUr
OmD$Z nmohmoMbmo. {ZdS>boë`m Zo_Š`m {R>H$mUr nmohmoMy Z
eH$ë`mZo Amåhr amÌr VoWoM _w¸$m_ H$aÊ`mMm {ZU©`
KoVbm. IoVmobmB©-bmohmH$r© Xaå`mZÀ`m ~¡bJmS>rÀ`m
dmQ>odarb Vr EH$ gnmQ> OmJm hmoVr. EH$ 180 nm¢S>mMm
V§~y VrZ A{YH$mè`m§H$aVm bJoMM C^mabm Jobm. OdmZ
_mÌ 3-Q>Z dmhZmVM Pmonbo.

S>moio {_Q>Ê`mnydu Xþgè`m {XderÀ`m H¥$Vr~m~V Amåhr
{_U{_UË`m H§${XbmÀ`m àH$memV MMm© H$aV hmoVmo.
VodT>çmV H°$ßQ>Z amOnyV AmoaS>bo "gmn!' Amåhr Imbr
nm{hbo. Ë`m OmJr AZoH$ gmn Am{U qdMy ganQ>VmZm
nmhÿZ Am_Mr ^rVrZo JmiUM CS>mbr. \w$ago hmoVr Vr. ho
CKS>M hmoVo H$s Amåhr Ë`m§À`m KamV {eabobmo hmoVmo.
eyadramÀ`m H$miOmVhr YS>H$s ^adUmao Ñí` hmoVo Vo.
amÌ^a Amåhr Amnmnë`m H°$ånH$m°Q>m§dê$Z CVaÊ`mMo YmS>g
Ho$bo Zmhr. bKwe§Ho$Mm Xm~ dmT>bm Varhr Zmhr.

Xþgè`m {Xder n{hbo H$m_ Amåhr Hw$R>bo Ho$bo Agob
Va Vo n`m©`r {e{~a WmQ>Ê`mMo. _mÌ g§nyU© H$m_mXaå`mZM
Amåhmbm `m \w$agm§MmM gm_Zm H$amdm bmJUma Amho,
`mMr _mÌ Amåhmbm Voìhm H$ënZm Ambobr ZìhVr.

\w$ag§ hm EH$ gdm©V YmoH$mXm`H$ gmn AgVmo. AÝ`
gd© gmnm§_wio hmoUmè`m OrdhmZrhÿZhr \w$aem§_wio hmoUmar
OrdhmZr OmñV AgVo. Vo gyánUo dmdaV Agë`mZo,
ñWm{ZH$ bmoH$ Ë`m§Zm Hw$O~wOË`m AmdmOmV "Mmoa'
åhUVmV. Am_À`mH$So>hr gn©X§emMr AZoH$ àH$aUo Pmbr.
_mÌ gd© ~m{YVm§Zm Am_À`m H°$ßQ>Z ìhr. Ho$. ewŠbm `m
ao{O_|Q>b d¡ÚH$s` A{YH$mè`m§Zr doirM gn©{df{damoYr
B§OoŠeZ XoD$Z dmMdbobo hmoVo.

ñWmZ{ZdS>rH$aVm g§nyU© ZD$ dJ© {H$bmo_rQ>aMm ^mJ
Amåhr AZoH$Xm nmbWm KmVbm. nU Cn`moJ Pmbm Zmhr.
Amåhmbm _mhrV hmoVo H$s, ñWmZ ho dmiyÀ`m Q>oH$S>çm§_Yrb
gnmQ> OmJrM hdo Amho, \$mago dmiyMo {T>Jmao ZH$mo AmhoV,
{e{~amH$aVm nwaoer gnmQ>r hdr Amho. nmoIaU-1 À`m doir
^yObòmoVm§_wio AZoH$Xm Amåhmbm _mKma ¿`mdr bmJbobr

hmoVr. ^yObòmoVm§Mm AmT>i H$_rVH$_r Agob Ago
{R>H$mU hdo hmoVo. _mÌ Ago {R>H$mU H$go emoYm`Mo `mMr
Amåhmbm H$mhrM H$ënZm ZìhVr.

Amåhr IoVmobr Am{U bmohmH$r© JmdmVrb ñWm{ZH$m§Zm
^oQ>m`Mo R>adbo. ^yObòmoVm§À`m AmT>im~m~VMo Ë`m§Mo kmZ
Amåhmbm hdo hmoVo. Amåhr Ë`m§Zm gm§{JVbo, H$s Amåhmbm
{VWo EH$ H$m`_ñdê$nr {e{~a C^mam`Mo Amho.
^yObòmoVm§Mm AmT>i Agob Ago {R>H$mU hdo Amho. Vo
_XVrg VËna hmoVo. Ë`m§Zr nmÊ`mH$aVm à`ËZ H$ê$Z gmoSy>Z
{Xboë`m AZoH$ OmJm Amåhmbm XmIdë`m. Amåhmbm Vr
{R>H$mUo Q>mim`bm gm§{JVbr. ~moamMr PmSo> nmhm, _w§½`m§Mr
dméio nmhm, Vem {R>H$mUr gm_mÝ`V… O{_ZrVrb nmUr
{_iy eHo$b, Vo åhUmbo.

Xþgè`m {Xdg AIoa, Am_Mr H$mhrM àJVr Pmbobr
ZìhVr. _mÌ AmO ganQ>Umao gmo~Vr Zgë`mZo amÌ em§VVoV
Jobr. {Vgè`m {Xder gH$mir, Amåhr g|Q´>b J«mD$§S> dm°Q>a
~moS©> Am{U amOñWmZ J«mD$§S> dm°Q>a ImË`mVrb VÁkm§Mm
gëbm KoÊ`mH$aVm O¡gb_oa Am{U nmoIaU eham§Zm ^oQ>r
{Xë`m. ^yObàdmh ZH$mem§À`m AmYmao Ë`m§Zr nmoIaU
joÌmMo ñnï>rH$aU {Xbo. nmoIaU {ZåZ Owam{PH$ bmR>r
g§aMZoMm ^mJ Agë`mMo gm§{JVbo. Vimer da `oUmè`m
J«°ZmBQ>À`m IS>H$m§Zr Vo ì`má hmoVo. Ë`mV _Ü`_ Vo R>iH$
XmÊ`m§Mo dmbwH$mí_ hmoVo, nmVi IS>H$ hmoVo Am{U {_l
amerhr hmoË`m.

_w»` nmUrYmaH$ IS>H$g§aMZm A{Z~ª{YV AWdm
~§{XñV Agy eH$VmV. hdm_mZmZo {POboë`m IS>H$m§À`m
\$Q>tV Agy eH$VmV. A^oÚ J«°ZmBQ>À`m 1200 \y$Q>
ImobmVrb ñVam§Vhr Agy eH$VmV. àmXo{eH$ ^yObñVamÀ`m
darb ^mJm§Vhr Agy eH$VmV. _mÌ Amåhmbm 500
\w$Q>m§n`ªVM Om`Mo Agë`mZo Amåhmbm `m _m{hVrMm
\$magm Cn`moJ ZìhVm.

_J Amåhr g|Q´>b A°arS> PmoZ [agM© BpÝñQ>Q>çyQ> OmoYnya
`oWohr OmÊ`mMm {ZU©` KoVbm. _mÌ ^yObñVamÀ`m darb
^mJm§Mo Am{U ^yObàdmhm§Mo ^mH$sV H$aUo AeŠ`àm`
Agë`mMo Ë`m§Zr gm§{JVë`mZo Am_Mr {ZamemM Pmbr.
Ë`m§Zr ^yJ^©emñÌr` Am{U joÌr` _m{hVr nwadbr. Amåhr
Ë`m§Mr _m{hVr Vn{ebmZo Aä`mgbr, nU {ZU©`H$maH$
{ZîH$fmªàV nmohmoMVm Ambo Zmhr. IZZH$m`© gwê$
H$aÊ`mgmR>r ñWb{Z{üVr H$aUo H$R>rUM ^mgV hmoVo. Zdr
{XëbrH$Sy>ZMm X~md dmT>VM hmoVm. H$Z©b qYJ«m§Zr
ñWb{Z{üVr gËda ìhmdr åhUyZ, Amåhmbm nwÝhm
nmoIaUbm ^oQ> XoÊ`mg gm§{JVbo.
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{Za{Zamù`m _mJmªZr {_imboë`m _m{hVrg{hV Amåhr
nwÝhm Vnerbdma emoY KoVbm Am{U (A, ~, H$ Am{U S>)
Aer Mma {R>H$mUo {ZdSy>Z H$mT>br. Ë`m§Mo Amnmngm§Vrb
A§Va 900 Vo 1400 _rQ>a hmoVo. dmbwH$m Q>oH$S>çm§À`m _Ybm
H$S>H$ n¥ð>^mJmMm Vmo gnmQ> ^mJ hmoVm. CnñH$a Am{U AÝ`
nm`m^yV gw{dYm C^maÊ`mH$aVm nwaoer OmJm hmoVr. dmiyÀ`m
Q>oH$S>çm OdiM AgUo JaOoMo hmoVo H$maU CH$abobr _mVr
XS>nm`bm Ë`m Cn`moJr R>aUma hmoË`m. Eadr {ZarjH$
CnJ«hm§À`m ZOaoVyZ Am_Mr hmbMmb gwQ>br ZgVr.

Amåhr _J JmdH$è`m§Zm {Z{üV Ho$boë`m {R>H$mUm§da
nmUr AmT>iÊ`m~m~V nwÝhm EH$Xm {dMmabo. {hVqMVH$
Á`oð> JmdH$è`m§Zr ñWm{ZH$ nmZmS>çm§Mr _XV KoÊ`mMm
gëbm {Xbm.

^yObmMm O{_Zrdê$Z emoY KoUmè`m§Mm Cn`moJ,
{gZmB©À`m dmid§Q>mV p¼ñVnyd© 1250 df} BVŠ`m AmYr
_moPogZo Ho$bobm hmoVm. n¥ÏdrÀ`m Mw§~H$s` joÌmVrb
{dMbZo ^yOb ApñVËd àX{e©V H$aVmV `m g_OwVrda ho
AmYmabobo hmoVo. nmZmS>çmMo eara {dÚwVdmhH$ R>aVo.
n¥ÏdrÀ`m Mw§~H$s` joÌmVyZ MmbVmZm Vo N>moQ>r {d^dm§Vao
{Z_m©U H$aVo.

H$mhr nmZmSo> JwëboaÀ`m AmH$mamÀ`m H$mS>çmM dmnaV.

BVa H$mhr Eb AmH$mamÀ`m bmoI§S>r gù`m dmnaV.
hmVmVrb Ë`m§À`m hmbMmbtdê$Z Vo ^mH$sV H$aV AgV.
hr nÕV nyU©V… g§doXZmdaM AmYmabobr Amho. nmZmSo>
nmÊ`mMr Imobr, gmR>çmMo à_mU `m§~m~V qH$dm Vo
AgÊ`m~m~V dm ZgÊ`m~m~Vhr H$moUVrM emœVr XoD$
eH$V ZmhrV. Amåhmbm hr H$ënZm gwag dmQ>br _mÌ
Ad¡km{ZH$ åhUyZ Amåhr Vr gmoSy>Z {Xbr.

Z§VaÀ`m {Xder g§Ü`mH$mir Amåhmbm Z gm§JVmM
IoVmobmB© JmdmVrb à_wI, nmoIaU ehamVyZ EH$m
nmZmS>çmbm KoD$Z Ambm Am{U Ë`mbm Ë`mZo {ZdS>boë`m
{R>H$mUm§da emoY KoÊ`mg gm§{JVbo. Vr nm¡{U©_oMr amÌ hmoVr.
ZwH$VrM VmoSy>Z AmUbobr JwëboamH¥$Vr ~moamÀ`m PmS>mMr
H$mS>r Amnë`m {nedrVyZ H$mTy>Z, nmÊ`mZo YwD$Z _§Ì
nwQ>nwQ>bo. Amåhm gJù`m§H$aVm Vmo AZw^d ^mê$Z
Q>mH$UmamM hmoVm. Varhr hr Mmahr {R>H$mUo nmÊ`mH$aVm
Cn`moJmMr ZmhrV Ago Ë`mZo gm§JVmM Amåhr gJù`m§Zr
gwQ>Ho$Mm {Z…œmg Q>mH$bm. H$moUË`mhr d¡km{ZH$
AmYmam{dZm Ano{jV CÎma {_imë`mZo g_mYmZ dmQy>Z
Amåhr gwImdbmo. AUwMmMUrH$aVm nmZmS>çmMo à_mUhr
H$m_r Ambo ho gm§JUo Ag§~Õ dmQ>Vo! IamoIarM EH$
AàeñV à_mU hmoVo Vo.
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nmoIaU-1 À`m doiobm ImoXH$m_ gwê$ Pmë`mZ§Va VrZ
_{hÝ`m§VM Ë`mV nmUr {eaë`mZo Vr {dhra gmoSy>Z Úmdr
bmJbobr hmoVr Am{U H$moaS>r åhUyZ gmoSy>Z {Xbobr EH$
{dhraM MmMUrH$aVm V`ma H$amdr bmJbobr hmoVr.
nmoIaU-2 H$aVm àñVm{dV {dhra {H$_mZ 500 \y$Q> Imob
AgUo Ano{jV hmoVo. H$moUVrhr gmoSy>Z {Xbobr {dhra BVH$s
Imob AgUma ZìhVr H$maU Ë`m 120 \y$Q>m§hÿZ OmñV Imob
Šd{MVM AgV. AZno{jV AS>MUr J¥hrV Yê$Z,
A{YH$mè`m§Zr EH$mM doir XmoZ {R>H$mUr {d{har ImoXm`Mm
{ZU©` KoVbm. Ë`m_wio {ZdS>boë`m Mma {R>H$mUm§n¡H$s XmoZ
OmJm Amåhr {ZdS>ë`m. Ë`mH$aVm Iyn {dMma Ho$bm Varhr
e§H$m `oVM am{hë`m.

JmonZr`Vm amhrb H$m hr ^rVr AgyZhr H$Z©b qYJ«m
`m§Zr, ñWm{ZH$ ^yObàdmh AS>VtMm (EOÝgtMm) {d{harg
nmUr bmJÊ`m~m~VÀ`m AZw^dm{df`r gëbm KoÊ`mMo
R>adbo. AS>Vrbmhr VrM H$hmUr EoH$dbr Jobr H$s,
bîH$ambm ^yObòmoVmg{hVMr OmJm H$m`_ñdê$nr
{e{~amH$aVm hdr Amho. Z_wÝ`m§H$aVm AS>VrZo ^yJ^©qdYZ
Ho$bo. 150 \w$Q>m§n`ªVMo Z_wZo Vo H$mTy> eH$bo. Ë`m Mmahr
{R>H$mUr {dhra ImoXUo ì`W© Amho AgmM Ahdmb Ë`m§Zr
{Xbm. åhUOo dmnaÊ`mbm`H$ n[a_mUmV nmUr AgUma
ZìhVo. Am_À`m {ZîH$fmªMr nwï>r H$aUmamM Ahdmb hmoVm.
_mÌ {ZUm©`H$ ZìhVm. H$maU g§do{XV Imobr Ho$di 150
\y$Q>M hmoVr.

AIoaMm Cnm` åhUyZ Amåhr ^y{_JV ObgmR>çm§À`m
emoYmH$aVm gaH$mar AS>VtMr _XV KoÊ`mMm {ZU©` KoVbm.
Ë`m§Mr nÕV ^y^m¡{VH$ hmoVr. drOdhZmÀ`m AmYmao
O{_ZrMr dmhH$Vm _moOyZ Vo {ZU©` H$aV AgV.
{R>H${R>H$mUr {dÚwVmJ«o bmdyZ WoQ> àdmh Ë`mV àdm{hV
H$ê$Z Vo _mnZo KoV AgV. Imobr, AmH$ma Am{U gmR>m
`m§da Adb§~yZ {ZXmZo H$aV. CnñH$amMr H$m`©j_Vm bjmV
KoVm Ë`m nÕVrZo 200 \w$Q>m§hÿZ Imob {R>H$mUr AZw_mZ
H$aVm `oUmaM ZìhVo. Ë`m_wio ho {ZîH$f©hr {ZUm©`H$ R>abo
ZmhrV.

gd© _m{hVrÀ`m {dûcofUmH$aVm H$Z©b qYJ«m§Zr AZoH$
~¡R>H$m KoVë`m. H$ï>nyd©H$ ñWbVwbZm Ho$br Jobr. A Am{U
H$ hr {R>H$mUo ng§VrMr åhUyZ {ZdS>br Jobr. ho H$~yb
Ho$boM nm{hOo, H$s A§{V_ {ZdS>rV åhUVmV Vgm ghmì`m
B§{Ð`mMm Cn`moJhr PmbmM. _J H$Z©b qYJ«m Am{U _r `m
{ZdS>rda {eŠH$m_moV©~ H$aÊ`mgmR>r nmoIaUbm {ZKmbmo.
A§{V_V… {ZdS>bobr {R>H$mUo, Zdr {Xëbrbm, ZH$memda
IyU H$ê$Z nmR>dbr Jobr.

Amåhr "A' {R>H$mUr nmohmoMon`ªV gy`© AñVmbm OmV
hmoVm. àñVm{dV {d{harMo H|$Ð ñWmZmda {Z{üV H$am`Mo
hmoVo. _r H$Z©b qYJ«m§Zm {dZ§Vr Ho$br, H$s Ë`m§ZrM Ë`m
{R>H$mUr Iw§Q>r R>moH$mdr. EH$m {enm`mZo Ë`m OmJr Iw§Q>r
Yê$Z C^r Ho$br. qYJ«m§nmer hmVmoS>m {Xbm. Vo nwT>o Pmbo.
Amåhr gmaoM Ë`m§À`m^modVr dVw©imV C^o hmoVmo.

Vmo jUM Eo{Vhm{gH$ hmoVm. gy`©{H$aUo dmiyÀ`m
Q>oH$S>çm§Zm gmoZoar a§JmÀ`m {Za{Zamù`m N>Q>m§V M_H$dV
hmoVr. _moR>m aå` àg§J hmoVm Vmo. EH$mH$s dmid§Q>mVrb
em§VVm dmVmdaUmg AmUIr ^mamdyZ Q>mH$V hmoVr. H$Z©b
qYJ«m gy`m©H$So> Vm|S> H$ê$Z C^o hmoVo. EH$ {_{ZQ>^a Ë`m§Zr
S>moio {_Q>bo. ~hþYm OJ{Þ`§Ë`mMo Amerdm©XM KoVbo.
àg§JmÀ`m Jm§^r`m©Zo Amåhm gmè`m§daM Jmê$S> Ho$bobo hmoVo.
Amåhr gmaoM {Z…ñVãY Pmbobmo hmoVmo. hmVmoS>rÀ`m
R>moŠ`mZoM Vr ñVãYVm bmon nmdbr.

A§Yma nS>V hmoVm. Amåhr KmB©ZoM "H$' ñWimàV
{ZKmbmo. Vo 900 _rQ>a Xÿa hmoVo. VrM à{H«$`m Adb§~br
Jobr. _mÌ H$Z©b qYJ«m§Zr Iw§Q>r R>moH$m`bm _bm ~mobmdbo.
hm Ë`m§Mm CXma Ñ{ï>H$moZ hmoVm. naVrÀ`m bm§~bMH$
OmoYnya añË`mV Amåhr Šd{MVM H$mhr ~mobbmo Agy. \$mgm
nS>bobm hmoVm. ^maVmÀ`m AmpÊdH$ AmeoMo ^{dVì`
Am_À`m {ZdS>rda Adb§~yZ hmoVo. `m {dMmamZo Amåhmbm
^mê$Z Q>mH$bobo hmoVo.

_§Owar {_iVmM H$m_ YS>mŠ`mV gwê$ Pmbo. dmiyMo
{T>Jmao Xÿa gmê$Z Amåhmbm {_l IS>H$ bmJbm. dmbwH$mí_
Am{U JmimMm. 60 \w$Q>m§daM nmUr {Pany bmJbo. Imobr
JmR>Uo AdKS> hmoD$ bmJbo. _mÌ Am_Mo BamXo ~wb§X hmoVo.
90-100 \w$Q>m§da Va nmUr EdT>o {Pany bmJbo, H$s qdYZ
AeŠ` Pmbo. Wm§~boM.

_mÌ 113-B§{OZrA[a¨J ao{O_|Q>À`m XþX©å` BÀN>meŠVr
Am{U ZdmoÝ_ofembr nÕVrZo gmè`m AS>MUtda _mV Ho$br.
åhUVmV Zm "B{Vhmg VoM aMVmV Oo à^mdr R>aVmV.'
Amåhr nmÊ`mÀ`m {Paß`mda H$er _mV Ho$br, Vo nwÝhm
H$YrVar gm§JÊ`mH$aVm amIyZ R>ody.

(_yi B§J«Or boIH$ … _oOa OZab _¥Umb gw_Z)

àW_ à{gÕr… https://swarajyamag.com/defence/a-

phenomenal-pokhran-mission-from-site-selection-

to-shaft-sinking

- Za|Ð Jmoio
nvgole@gmail.com
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hdm_mZ ~Xb åhUOo h[aVJ¥h dm`y§À`m CËgO©Zm_Ü`o
{Z_m©U Pmbobm Ag_Vmob. `m Ag_Vmobm_wio OmJ{VH$
ñVamda Vmn_mZdmT> Am{U dmVmdaUmV _moR>çm à_mUmV
~Xb hmoV AmhoV. {dgmì`m eVH$mÀ`m _Ü`mnmgyZ
_mZdmÀ`m hñVjonm_wio {deofV… `m§{ÌH$sH$aUm_wio d
B§YZmÀ`m A{Vdmnam_wio n¥ÏdrÀ`m dmVmdaUmda hmoUmao
n[aUm_ A^yVnyd© d qMVmOZH$ AmhoV.

1856 gmbr `wZog Ý`yQ>Z \y$Q> `m A_o[aH$Z ñÌr
d¡km{ZH$mZo Ago XmIdyZ {Xbo hmoVo H$s gy`m©_wio n¥Ïdrbm
{_iUmar CîUVm hr H$moaS>çm hdonojm X_Q> hdoV OmñV
AgVo H$maU hdoVrb ~mîn gy`m©Mr CîUVm emofyZ KoVo. nwT>o
Agohr {gÕ Pmbo H$s Zm`Q´>moOZ d Am°pŠgOZ ho gy`m©À`m
BÝ\«$maoS> (AdaŠV) {H$aUm§gmR>r nmaXe©H$ AmhoV, nU
hdoVrb ~mîn, H$m~©Z S>m`Am°ŠgmBS> Am{U {_WoZ ho dm`y
BÝ\«$maoS> {H$aUo emofyZ KoVmV d Ë`m§Mo CËgO©Zhr H$aVmV.
`m dm`y§Mo dmT>Vo à_mU {h_`wJmnmgyZÀ`m hdm_mZ
~Xbm§gmR>r H$maUr^yV R>abo AmhoV. hdoVrb ~mînmMo à_mU
gVV ~XbV AgVo nU H$m~©Z S>m`Am°ŠgmBS>Mo à_mU
^yJ^m©Vrb XrK©H$mbrZ à{H«$`m§da Adb§~yZ AgVo. H$m~©Z
S>m`Am°ŠgmBS>Mo dmT>Vo à_mU hdoVrb ~mînmMo à_mU dmT>dy
eH$Vo Am{U H$m~©Z S>m`Am°ŠgmBS>Mo à_mU Oa {Zåå`mhÿZ
H$_r Pmbo Va Vmn_mZmV KQ> hmoD$ eH$Vo ho 19ì`m
eVH$mÀ`m eodQ>r {gÕ Pmbo Amho. 1988 gmbr Pmboë`m
EH$m _hmg^oV d¡km{ZH$m§Zr hm YmoH$m ì`ŠV H$ê$Z gdmªZm
gmdY hmoÊ`mMm Bemamhr {Xbm hmoVm.

hdm_mZmVrb ~Xb Am§Vaamï´>r` nmVirda
A{YH$madmUrZo d¡km{ZH$Ñï>çm {gÕ H$ê$Z Ë`mda
Cnm``moOZm gwM{dÊ`mgmR>r H$ama, {Z`_mdbr, n[afXm,
g§`wŠV H$m`©H«$_ BË`mXtMr {Z{_©Vr H$aÊ`mV Ambr. `m
gdmªMo _hÎdmMo H$m`© åhUOo OJ^amVrb emñÌkm§À`m
g§emoYZm§Mo {dûcofU H$aUo, hdm_mZ ~Xbm§À`m KmVH$
n[aUm_m§Mo Bemao XoUo d Vo n[aUm_ Q>miÊ`mgmR>r qH$dm

H$_r H$aÊ`mgmR>r Cnm``moOZm gwMdUo. `m gyMZm d
Ë`m§À`m A§_bm§da XoIaoI R>odÊ`mgmR>r H$mhr Am§Vaamï´>r`
n[afXm§Mr {Z{_©Vr Pmbr. emñÌk, {ZarjH$ d YmoaUH$V}
`m gdmª_Ü`o g_Ýd` gmYyZ R>amdrH$ H$mbmdYtZr hmoUmè`m
~¡R>H$m§V Ë`m§À`m {dMmam§Mr XodmUKodmU KS>dyZ AmUbr
OmVo d Ë`mMm Ahdmb V`ma H$ê$Z à{gÕ Ho$bm OmVmo.
Aem VrZ _hÎdnyU© H$amam§Mr (àmoQ>moH$m°b, A°J«r_|Q>)
_m{hVr nwT>o {Xbr Amho.

_m°pÝQ´>`b àmoQ>moH$m°b
Á`m nXmWmª_wio AmoPmoZ dm`yÀ`m WamV KQ> hmoVo Ë`m§Mr

{Z{_©Vr VgoM Ë`m§Mr Am`mV d {Z`m©V ~§X H$aUo `mgmR>r
16 gßQ>|~a 1987 `m {Xder Am§Vaamï´>r` _m°pÝQ´>`b
àmoQ>moH$m°b V`ma Pmbm. `mMo ñ_aU åhUyZ Xadfu
16 gßQ>|~a amoOr OmJ{VH$ AmoPmoZ {Xdg gmOam Ho$bm
OmVmo. AmoPmoZ ñVa dmMdÊ`mgmR>r Am§Vaamï´>r` ñVamda

hdm_mZmÀ`m ~Xbmg§~§YrMo
Am§Vaamï´>r` H$ama

AZKm {eamiH$a
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H$aÊ`mÀ`m Cnm``moOZm R>adÊ`mgmR>r 1985 gmbr pìhEÞm
BWo Pmboë`m A{YdoeZmV _m°pÝQ´>`b àmoQ>moH$m°b ~ZdÊ`mMm
R>amd H$aÊ`mV Ambm. Ë`mMo H$m`© 1 OmZodmar 1989 amoOr
gwê$ Pmbo. Ë`mZ§Va 1990 gmbr b§S>Z, 1991 gmbr
Z¡amo~r, 1992 gmbr H$monZhoJZ, 1993 gmbr ~±H$m°H$,
1995 gmbr pìhEÞm, 1997 gmbr _m°pÝQ´>`b,
1998 gmbr Am°ñQ´>o{b`m, 1999 gmbr {~OtJ Am{U
2016 gmbr {H$Jmbr Aem ZD$ {R>H$mUm§À`m ~¡R>H$m§V
_m°pÝQ´>`b àmoQ>moH$m°b_Ü`o gwYmaUm H$aÊ`mV Amë`m. pìhEÞm
H$ZìhoÝeZ Am{U _m°pÝQ´>`b àmoQ>moH$m°b `m XmoÝhrbm 196
Xoem§Mr d `wamonr`Z `w{Z`ZMr _§Owar {_imë`mZo g§`wŠV
amï´>m§À`m B{VhmgmVrb OJÝ_mÝ`Vm {_imbobm n{hbm H$ama
R>abm. `m H$amamMm ì`mnH$nUo Pmbobm ñdrH$ma Am{U
Ë`mMr A§_b~OmdUr ho H$_r H$mimV `eñdr Pmbobo
Am§Vaamï´>r` ghH$m`m©Mo AndmXmË_H$ CXmhaU R>abo.

AmoPmoZ (pñWVm§~a) hm EH$ a§JhrZ dm`y Amho. Vmo
dmVmdaUmV Q´>monmoñ\$sAa d ñQ´>°Q>moñ\$sAa (Vnm§~a) `m XmoZ
Wam§_Ü`o AmT>iVmo. Q´>monmoñ\$sAa hm Wa O{_ZrnmgyZ 10
Vo 16 {H$bmo_rQ>an`ªV Va, ñQ´>°Q>moñ\$sAa hm
Wa 17 Vo 50 {H$bmo_rQ>ada AgVmo.
Q´>monmoñ\$sAa_Yrb AmoPmoZMo à_mU
àXÿfUm_wio dmT>bo Va gXu, ImoH$bm, œmg
KoÊ`mg Ìmg, \w$ß\w$gm§Mr H$_Omoar,  S>moù`m§Zm
ImO, BË`mXr AmOma hmoVmV, n¥ÏdrdaMo
Vmn_mZhr dmT>Vo. ñQ´>°Q>moñ\$sAa_Yrb
AmoPmoZMm Wa Cn`wŠV AgVmo. n¥Ïdr~mhoarb
AmdaUmbJVÀ`m Wamda Vmo AgVmo. gy`m©Mr
A{VZrb (AëQ´>mìhm`moboQ>) {H$aUo Vmo
WmondVmo d A{VZrb {H$aUm§nmgyZ n¥ÏdrMm
~Mmd hmoVmo. hm AmoPmoZMm Wa åhUOo
n¥Ïdrbm g§ajU XoUmao ZmOyH$ H$dM Amho
Á`m_wio gOrdg¥ï>rbm OrdXmZ {_iVo. ñQ´>°Q>moñ\$sAa_Yrb
AmoPmoZ H$_r hmoÊ`mMo _w»` H$maU åhUOo hdmàXÿfUmg
H$maUr^yV AgUmao dm`y AmoPmoZMo {dKQ>Z H$aVmV.
h°bmoH$m~©Z ao{\«$O§Q², gm°ëìh|Q², àmonob|Q² Am{U \$mo_-CS>Umao
EO§Q² (ŠbmoamoâbmoamoH$m~©Ýg-grE\$gr), EMgrE\$gr,
h°bm°Z) hr agm`Zo AmoPmoZ H$_r hmoÊ`mg {deof H$maUr^yV
AmhoV.

dmVmdaUmVrb _mZd{Z{_©V dm`y§_wio
ñQ´>°Q>moñ\$sAa_Yrb AmoPmoZÀ`m Wambm {N>Ð nS>ë`mMo
1995 _Ü`o {ZXe©Zmg Ambo. gßQ>|~a 2006 _Ü`o
A§Q>mpŠQ©>H$mdarb AmoPmoZÀ`m ñVambm nS>bobo gdm©V _moR>o

{N>Ð hmoVo. _m°pÝQ´>`b àmoQ>moH$m°bMr H$S>H$ A§_b~OmdUr
Ho$ë`mg, hdm_mZmÀ`m A§XmOmZwgma A§Q>mpŠQ©>H$mdarb
AmoPmoZMo à_mU gZ 2050 Vo 2070 `m H$mbmdYrV
nyd©nXmda `oB©b.

ŠbmoamoâbwamoH$m~©Z Am{U hm`S´>ŠbmoamoâbwamoH$m~©Z ho
ao{\«$OaoQ>a, EAaH§${S>eZa, \$mo_, A{¾à{V~§YHo$,
BboŠQ´>m°{ZŠg d H¥${f joÌo BË`mXt_Ü`o dmnabo OmVmV.
âbmoarZ, ŠbmoarZ, ~«mo_rZ, Am`moS>rZ `m§gmaIo h°bmoH$m~©Z
Agboë`m agm`Zm§À`m dmnam_wio AmoPmoZMo à_mU H$_r
hmoVo. _m°pÝQ´>`b àmoQ>moH$m°bÀ`m {Z`_m§Zwgma gd© amï´>m§Zr
{deofV… {dH${gV amï´>m§Zr `m agm`Zm§Mm dmna H$_r H$ê$Z
KmVH$ Zgboë`m hm`S´>moâbwamoAëHo$ZMm dmna H$aÊ`mMo
R>adbo Amho d Ver A§_b~OmdUr Ho$br Amho. Ë`m_wio
AmoPmoZMo à_mU gwYmaÊ`mg gwédmV Pmbr Amho.

Š`moQ>mo àmoQ>moH$m°b
g§`wŠV amï´>g§KmV\}$ n`m©daU d {dH$mg `m {df`mda

1992 gmbr ~«mPrb XoemVrb [aAmo S>r OmZoamo `oWo EH$

n[afX ^adÊ`mV Ambr hmoVr. Ë`m n[afXoV g§`wŠV
amï´>g§KmÀ`m AIË`marV AgUmè`m `wZm`Q>oS> ZoeÝg
\«o$_dH©$ H$ÝìhoÝeZ Am°Z Šbm`_oQ> M|O (`yEZE\$grgr) `m
ZdrZ {d^mJmMr ñWmnZm H$aÊ`mV Ambr. hm {ZU©` g§`wŠV
amï´>g§KmÀ`m gXñ` Xoem§Zr EH$_VmZo KoVbobm hmoVm. `m
{ZU©`mV gh^mJr Xoem§À`m à{V{ZYtMr OmJ{VH$ hdm_mZ
~XbmÀ`m gÚ…pñWVrMm Am{U Ë`mbm Vm|S> XoÊ`mgmR>r
Ho$ë`m OmV Agboë`m à`ËZm§Mm AmT>mdm KoÊ`mgmR>r Xadfu
n[afX hmoD$ bmJbr. 1997 gmbr OnmZ_Yrb Š`moQ>mo
ehamV Pmboë`m n[afXoV hdm_mZmVrb ~Xbm§gX^m©V EH$
_hÎdnyU© H$ama Pmbm. Ë`mbmM Š`moQ>mo àmoQ>moH$m°b Ago
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åhQ>bo OmVo. hm H$ama 11 {S>g|~a 1997 amoOr
ñdrH$maÊ`mV Ambm. OmJ{VH$ hdm_mZ ~Xb d Ë`m_wio
hmoUmar OmJ{VH$ Vmn_mZdmT> hr nyU©V… _mZd{Z{_©V AgyZ
Vr _w»`Ëdo h[aVJ¥h n[aUm_m§_wio hmoV Amho. Vr
amoIÊ`mgmR>r OmJ{VH$ nmVirda à`ËZ hmoÊ`mMr JaO
Amho. Š`moQ>mo àmoQ>moH$m°b hm Ë`m à`ËZm§Mm ^mJ Amho.
H$m~©Z S>m`Am°ŠgmBS>, {_WoZ, Zm`Q´>g Am°ŠgmBS>,
hm`S´>moâbwamoH$m~©Z, naâbwamoH$m~©Z, gë\$ahoŠgmâbwamBS>
Am{U Zm`Q´>moOZ Q´>m` âbwamBS> `m gmV h[aVJ¥hdm`y§À`m
~m~VrV hm H$ama bmJy hmoVmo. `m dm`y§Mo {Z`§ÌU
amIÊ`mgmR>r Š`moQ>mo àmoQ>moH$m°b_Yrb AQ>r d
Cnm``moOZm§À`m A§_b~OmdUrgmR>r àË`oH$ XoemÀ`m
Am{W©H$ n[apñWVrMmhr {dMma Ho$bm Jobm. åhUyZM àW_
{dH${gV Xoem§Zm hr ~§YZo bmJy Ho$br H$maU `m Xoem§À`m
{dH$mgmgmR>r Oo V§ÌkmZ dmnabo OmVo Ë`m_wio h[aVJ¥h-
dm`y§Mo Ag§VwbZ {Z_m©U Pmbo d hdm_mZmV ~Xb Pmbo.
37 {dH${gV Xoem§Zr `m H$amamMr A§_b~OmdUr 2005
Vo 2012 `m H$mbmdYrV nyU© H$aÊ`mMm à`ËZ Ho$bm
OoUoH$ê$Z h[aVJ¥hdm`y§Mo CËgO©Z 1990 gmbÀ`m
nmVirnojm gmYmaU 5 Q>¸o$ Imbr BVHo$ H$_r hmoB©b.
dmñV{dH$ A_o[aH$m hm h[aVJ¥hdm`y§Mo gdm©V OmñV CËgO©Z
H$aUmam Xoe Amho. _mÌ `m XoemZo Š`moQ>mo àmoQ>moH$m°b_Ü`o
gh^mJ KoVbm Zmhr. VgoM Am°ñQ´>o{b`m hm {dH${gV Xoehr
2007 Z§Va gh^mJr Pmbm. H$mhr Xoem§V hdm_mZ~Xb
amoIUo Amdí`H$ hmoVo, nU Vo Xoe Am{W©H$Ñï>çm gj_
ZìhVo Aem Xoem§Zm {dH${gV Xoem§Zr `m H$m_mgmR>r Am{W©H$
_XV Ho$br. Q>ß`mQ>ß`mZo AZoH$ Xoem§Zr `m H$amamMr
A§_b~OmdUr H$ê$Z H$mhr à_mUmV h[aVJ¥hdm`y§À`m
{Z{_©Vrda {Z`§ÌU AmUbo.

n°[ag A°J«r_|Q>
MH«$sdmXi d Ë`m§À`m Vrd«Vo_Ü`o hmoUmar dmT>,

nmdgmÀ`m doimV d à_mUmV hmoUmao ~Xb, Vrd« XþîH$mi,
_hmnya, O§JbmVrb dUdo, g_wÐnmVirVrb dmT> g_wÐmMo
AmåbrH$aU `m§gmaIo Vrd« ñdê$nmMo hdm_mZ ~Xb
OmJ{VH$ ñVamda hmoV AmhoV. ho ~Xb H$_r
H$aÊ`mgmR>rÀ`m Cnm``moOZm§da MMm© d dmQ>mKmQ>tgmR>r
`yEZE\$grgrÀ`m dm{f©H$ ~¡R>H$m hmoVmV. 2015 gmbr
n°[ag BWo Pmboë`m ~¡R>H$sV 12 {S>g|~a 2015 amoOr EH$
A{YH¥$V Am§Vaamï´>r` H$ama Pmbm Vmo åhUOo n°[ag
A°J«r_|Q>. `m H$amambm 196 Xoem§À`m à{V{ZYtZr _mÝ`Vm

{Xbr Am{U 4 Zmoìh|~a 2016 nmgyZ Ë`mMr A§_b~OmdUr
gwê$ Pmbr. Á`m§Mo H$m~©Z-CËgO©Z OmñV Amho Aem
noQ´>mo{b`_ {Z`m©V H$aUmè`m Mma Xoem§Zr `m H$amambm
_mÝ`Vm {Xbobr Zmhr. A_o[aHo$À`m amï´> g§KmZo (`yEgE)
H$amambm {Xbobr _mÝ`Vm OyZ 2017 _Ü`o H$mTy>Z KoVbr
Am{U naV \o$~«wdmar 2021 _Ü`o {Xbr. A_o[aHo$Zo hr
_mÝ`Vm naV OmZodmar 2025 _Ü`o H$mTy>Z KoVbr. n°[ag
A°J«r_|Q>Mm _w»` CÔoe Agm Amho H$s OmJ{VH$ Vmn_mZdmT>
Am¡Úmo{JH$ H$mbmdYrnydunojm (preindustrial period)

1.5 Vo 2 {S>J«r gopëgAgZo H$_r H$aUo. ho C{Ôï> `m
eVH$mÀ`m _Ü`mn`ªV åhUOoM 2050 gmbmn`ªV gmÜ`
H$aÊ`mgmR>r àË`oH$ XoemZo h[aVJ¥hdm`y§À`m CËgO©Zmda
{Z`§ÌU R>odUo Amdí`H$ Amho. AZoH$ ~mOy AgUmè`m
hdm_mZ ~Xbm§Mm _wH$m~bm H$aÊ`mÀ`m EH$mM _hÎdmH$m§jr
CÔoemZo gd© Xoem§Zm EH$Ì AmUUmè`m `m n°[ag A°J«r_|Q>Zo
OmJ{VH$ ñVamda EH$ doJimM R>gm C_Q>dbm Amho. n°[ag
A°J«r_|Q>À`m A§_b~OmdUrgmR>r Am{W©H$ Am{U gm_m{OH$
n[adV©ZmMr {ZVm§V Amdí`H$Vm Amho. `m H$amamV gh^mJr
Agboë`m àË`oH$ amï´>mZo OmJ{VH$ Vmn_mZdmT> H$_r
H$aÊ`mÀ`m Cnm`m§Mm Amnbm dMZZm_m gmXa Ho$bm Amho.
n°[ag A°J«r_|Q>à_mUo hdm_mZ ~Xbm§gmR>rÀ`m Cnm``moOZm§Mo
{Z`moOZ Xa nmM dfmªÀ`m H$mbmdYrZr H$am`Mo Amho.
n°[ag A°J«r_|Q>_Ü`o gh^mJr Pmboë`m gd© Xoem§Zr 2020
gmbmn`ªV h[aVJ¥hdm`y§À`m {Z`§ÌUmgmR>r Ho$boë`m
{Z`moOZm§da AmYm[aV dMZZm_m gmXa H$am`Mm Amho. `m
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amï´>r` dMZZmå`m§Zm "hoVynwañga Ho$bobo amï´>r` nmVirdarb
{ZYm©[aV `moJXmZ (B§Q>|So>S> Z°eZbr {S>Q>a_mB§S> H$m±{Q´>ã`weZ)'
Ago åhQ>bo OmVo. `m_Ü`o àË`oH$ XoemZo Vmn_mZdmT>
amoIÊ`mgmR>r ñdrH$maboë`m Cnm``moOZm§Mmhr Iwbmgm
H$am`Mm Amho. n°[ag H$amam_wio JaOy Xoem§Zm Am{W©H$,
Vm§{ÌH$ Am{U j_Vm d¥qÕJV H$aÊ`mgmR>r _XV {_iV
Amho. Ho$boë`m Cnm``moOZm§Mm, Pmboë`m àJVrMm d
Ho$boë`m qH$dm {_imboë`m _XVrMm Ahdmb 2024
gmbmnmgyZ àË`oH$ XoemZo Úm`Mm Amho. `m_wio gd© Xoem§Zr
Ho$boë`m Cnm``moOZm§Mr _m{hVr, àJVr d H$_VaVm
EH${ÌVnUo Aä`mgVm `oB©b d AmUIr _hÎdmH$m§jr
Cnm``moOZm R>adVm `oVrb.

^maVmMr ^y{_H$m
amï´>r` nmVirdarb {ZYm©[aV `moJXmZmÛmao h[aVJ¥h

dm`y§À`m CËgO©Zm_Ü`o H$nmV H$aÊ`mMo C{Ôï> ^maVmZo
R>adbo Amho. Ë`mà_mUo ^maVmZo Amnbm dMZZm_m gmXa
Ho$bobm Amho. `m  dMZZmå`mV nwT>rb _w»` VaVwXr Z_yX
Ho$ë`m AmhoV.

àXÿfU{dahrV D$O}Mm dmna H$aUo - Anma§n[aH$ qH$dm
n`m©`r D$Om©òmoVm§Mm dmna H$ê$Z 2030 gmbmn`ªV 200
{JJmdm°Q> drOCËnmXZ H$am`Mo Amho. `mgmR>r Am{W©H$ d
YmoaUmË_H$ ~Xbm§Mo {Z`moOZ H$aUo.

H$m~©Z S>m`Am°ŠgmBS>Mo d BVa àXÿfH$m§Mo CËgO©Z H$_r
H$aUo - 2005 gmbmÀ`m AmYma^yV AmH$So>dmarZwgma
EHy$U Xoem§VJ©V CËnÞmàVr H$m~©Z S>m`Am°ŠgmBS>Mo CËgO©Z
2020 gmbmn`ªV 20-25% Am{U 2030 gmbmn`ªV
33-35% H$_r H$aUo. D$Om©{Z{_©VrMr n`m©`r ì`dñWm
H$aÊ`m~amo~aM I{ZO B§YZ d Ë`mda AmYm[aV D$O}Mm
dmna H$_r H$aUo. AmoPmoZ, Zm`Q´>g Am°ŠgmBS>, H$m~©Z
_moZmoŠgmBS> `m§gma»`m àXÿfH$m§Mr nmVir Imbr AmUUo.

dZjoÌmV dmT> H$aUo - 2013 gmbmn`ªV OodT>çm
à_mUmV dZm§À`mÛmao H$m~©Z S>m`Am°ŠgmBS>Mo emofU Pmbo
Amho Ë`mÀ`m 14% OmñV emofU H$aÊ`mBVHo$ dZjoÌ
2030 gmbmn`ªV dmT>dUo.

ZdrZ OrdZnÕVrMm ñdrH$ma H$aUo - hdm_mZ
~Xbm§Mo J§^ra n[aUm_ Q>miÊ`mgmR>r d hdm_mZ ~Xbm§er
OwidyZ KoÊ`mMr (Adaptation) j_Vm dmT>dyZ emœV
OrdZe¡br ñdrH$mamdr bmJob. Z¡g{J©H$ gmYZg§nÎmrMm
Zme Q>miyZ n`m©daUnyaH$ V§ÌkmZ {dH${gV H$ê$Z eoVr,
nmUr, Amamo½` Ago _yb^yV àý gmoS>dUo Am{U Ë`mgmR>r
Am{W©H$ VaVyX H$aUo.

ZdrZ C{Ôï>o - ñdÀN>  ^maV, ZÚm§Mr ñdÀN>Vm, _oH$
BZ B§{S>`m, ñ_mQ>© {gQ>rO, gdmªgmR>r Kao BË`mXr YmoaUm§Ûmao
hdm_mZ ~Xbm§_wio hmoUmè`m n[aUm_m§Zm H$mhr à_mUmV
Vm|S> XoVm `oB©b.

ñdÀN> ^maV, CÁÁdbm J°g `moOZm, gdmªZm drO
gm¡^m½` `moOZm, BbopŠQ´>H$ dmhZo, gdmªgmR>r Kao, ZÚm§Mr
ñdÀN>Vm, _oH$ BZ B§{S>`m, ñ_mQ>© {gQ>r, BË`mXr amï´>r`
YmoaUm§Ûmao hdm_mZ ~Xbm§_wio hmoUmè`m KmVH$ n[aUm_m§Zm
H$mhr à_mUmV Amim ~gy eHo$b.

{ZîH$f©
hdm_mZ ~Xbm§_wio Ambobo g§H$Q> ho OmJ{VH$

Agë`m_wio Ë`mbm Vm|S> XoUo ho gm_wXm{`H$ H$V©ì` Amho
H$maU H$moUVmhr Xoe hmoUmam {dÜd§g Wm§~dy eH$Uma Zmhr.
åhUyZ EH$m {d{eï> Ü`o`mZo ào[aV hmoD$Z OmñVrV OmñV
Xoem§Zr EH$Ì `oD$Z hdm_mZ ~Xbm§_wio `oUmè`m g§H$Q>m§Zm
amoIÊ`mgmR>r EH${ÌVnUo à`ËZ H$aÊ`mMr JaO bjmV
KoD$Z n°[ag A°J«r_|Q> `m A^yVnyd© d Agm_mÝ` H$amambm
_mÝ`Vm {Xbr.

H$mhr VÁkm§À`m _Vo hdm_mZ ~Xbm§Zm amoIÊ`mgmR>r
n°[ag A°J«r_|Q> ho nwaogo Zmhr. Ë`m {XeoZo Q>mH$bobo ho n{hbo
nmD$b Amho. gd© amï´>m§Zr AË`§V _hÎdmH$m§jr {Z`moOZ
H$ê$Z Ë`mMr H$S>H$ A§_b~OmdUr H$aUo Amdí`H$ Amho.
Á`m amï´>m§Zr n°[ag A°J«r_|Q>bm _mÝ`Vm {Xbobr Zmhr {deofV…
Oo noQ´>mo{b`_Mr {Z`m©V H$aVmV VgoM h[aVJ¥hdm`y§Mo
CËgO©Z OmñV H$aVmV Ë`m§Zr J§^ranUo {dMma H$aÊ`mMr
JaO Amho.

- AZKm {eamiH$a
anaghashiralkar@gmail.com

g§X^© :
1. United Nations, United Nations Framework

Convention on Climate Change, New York, 1992

2. United Nations Environment  Programme,

Montreal Protocol on Substanced that Deplete

the Ozone Layer, Montreal, Canada, 1987

3. United Nations, Kyoto Protocol to the United

Nations Framework Convention on Climate

Change, Kyoto, Japan,1998

4. United Nations, Paris Agreement, United

Nations Framework Convention on Climate

Change, Paris, 2025
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IJmobemñÌ Am{U Vohr ahñ`_`, Ago åhQ>bo H$s
H$mhrVar \$ma XÿaMo, Xr{K©H$m, H¥$îU{dda dJ¡aoMo, qH$dm
{dœ{Z{_©Vr Am{U {dœaMZo~m~VMo H$mhrVar Zdo dmMm`bm
{_iUma, Ago _ZmV `oUo gmh{OH$ Amho. na§Vw AmO _r
M¸$ Amnë`mM J«h_m{bHo$À`m g§~§YmVrb Am{U OdiÀ`m
AdH$memVrb H$mhr doJù`m J«hm§g§~§YrÀ`m EH$-XmoZ Jmoï>r
gm§JUma Amho.

Amnë`m gy`©_mboVrb IwOm J«h ßbyQ>mo Am{U eZrMm
CnJ«h Q>m`Q>ZH$So> amoIyZ nmhÊ`mMm EH$ à`moJ Ooåg do~
Xþ{~©UrZo ZwH$VmM Ho$bm. `m KQ>ZoV, EH$ ahñ`_` Am{U
`mnydu H$Yrhr Z nm{hbobm, EH$ nXmW© Ë`mZo KoVboë`m
dU©nQ>mV Agmdm Agm Agm EH$ {ZîH$f© H$mT>bm Jobm
Amho.

EH$m ZdrZ Aä`mgmV ßbyQ>mo Am{U eZrMm gdm©V
_moR>m CnJ«h Q>m`Q>Z `m XmoÝhr {R>H$mUr, BVa {R>H$mUr Z
AmT>iUmar àH$memMr EH$ AË`§V {d{eï> Va§Jbm§~r
AmoiIÊ`mV, {XgÊ`mV Ambr Amho. `m Amü`©H$maH$
g§Ho$Vmdê$Z Ago gy{MV hmoV Amho, H$s `m J«hm§da EH$
AkmV aoUy Amho, Omo gy`©_mboV qH$dm Ë`mnbrH$So>hr AÚmn
Hw$R>ohr AmT>ibobm Zmhr.

Ooåg do~ ñnog Q>o{bñH$monÀ`m (JWST) ZdrZ
{ZarjUm§Zwgma, ~Qw> J«h ßbyQ>mo Am{U eZrMm gdm©V _moR>m
CnJ«h Q>m`Q>Z_YyZ àH$memMr EH$ ahñ`_` Va§Jbm§~r
Jm`~ Amho. `m Amü`©H$maH$ emoYmdê$Z Ago gy{MV hmoVo
H$s `m J«hm§da EH$ AkmV aoUy Amho, Omo AmVmn`ªV
gy`©_mboVrb BVa H$moUË`mhr J«hmda qH$dm ~møJ«hmda
AmT>ibobm Zmhr. H$Xm{MV Vmo nXmW©M hr Va§Jbm§~r
emofU H$aV Agmdm.

{dœmVrb àË`oH$ _ybÐì` qH$dm aoUy {dÚwVMw§~H$s`
àmaUm§À`m {d{eï> Va§Jbm§~tZm emofyZ KoVmo. Ë`m_wio,
dU©nQ>mV Ë`m OmJr `m emofUaofm {XgVmV. IJmobemñÌk
gy`©_mboVrb Am{U ~mhoarb XÿaÀ`m J«hm§Mm Aä`mg
H$aÊ`mgmR>r dmnaV Agboë`m _w»` _mJmªn¡H$s EH$ åhUOo,
Ë`m§À`mdê$Z namd{V©V hmoUmè`m àH$memMo ~maH$mB©Zo
dU©nQ>r` _mÜ`_mVyZ {ZarjU H$aUo Am{U kmV amgm`{ZH$
g§`wJm§À`m Va§Jbm§~rer OwiUmè`m dU©nQ>mVrb Ë`m JS>X
"emofUaofm' emoYUo.

CXmhaUmW©, AmpÊdH$ Am°pŠgOZ 230 Z°Zmo_rQ>ada
àH$me emofyZ KoVmo, Ë`m_wio B.g.2021À`m EH$m
Aä`mgmZwgma, EImÚm XÿaÀ`m ~møJ«hmÀ`m {dÚwVMw§~H$s`
(àH$memÀ`m) dU©nQ>mV `m dma§dmaVoda, dU©nQ>mVrb
Va§Jbm§~rda Oa emofUaofm AmT>ibr, Va g§emoYH$m§Zm
ImÌr Agy eH$Vo H$s Ë`m naJ«hmÀ`m dmVmdaUmV Z¸$sM
Am°pŠgOZ Amho.

JWST ho ~møJ«hm§À`m dmVmdaUmVrb, XÿaÀ`m

ahñ`_`, `mnydu H$Yrhr
Z nm{hbobo?

AmZ§X K¡gmg

g§emoYH$m§Zm J«h ßbyQ>mo ({MÌmV da S>mdrH$So>) Am{U eZrMm
CnJ«h Q>m`Q>Z (Imbr COdrH$So>) `m§À`m KoVboë`m ñnoŠQ´>__Ü`o,

dU©nQ>m_Ü`o, EH$m AkmV aoUy_wio V`ma hmoUmar emofU aofm
(Á`m§Zm dU©nQ>mVrb "\«$m°Zhm°\$a bmBZ' åhUyZ AmoiIbo OmVo)

Vr AmT>ibr Amho. (`m à{V_oV {Xbobm a§JrV dU©nQ> _mÌ
gy`m©Mm AgyZ, àm{V{Z{YH$ ñdê$nmVrb dU©nQ> åhUyZ {Xbobm

Amho Am{U Vmo H$mhr `m ZdrZ Aä`mgmMm ^mJ Zmhr.)
({MÌg§X^© : Q>m`Q>Z : N-S-/JPL/Space Science Institute; Pluto:

N-S-/Johns Hopkins University -pplied Physics Laboratory/

Southwest Research Institute; Va Spectrograph: NO-O/

-UR-/NSF; emoY{Z~§Y boIH$ h°ar ~oH$a `m§À`m ^mî`mgh)
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Vmè`m§^modVrÀ`m Am{U Am{X_ AmH$meJ§Jm§_Yrb
{dÚwVMw§~H$s` dU©nQ> {_idÊ`mV Am{U {VWbr {d{eï>
agm`Zo AmoiIÊ`mV AË`§V Hw$eb Agë`mMo {gÕ Pmbo
Amho. Ë`m_YyZ EH$m naJ«hmda EH$ Agm aoUyXoIrb
AmoiIbm Amho, Omo naJ«hr` OrdZmH$So> {ZX}e H$ê$
eH$Vmo.

11 OyZ 2026 amoOr àrqàQ> gìh©a "arXiv' da
AnbmoS> Ho$boë`m EH$m ZdrZ Aä`mgmV, g§emoYH$m§Zr ßbyQ>mo
Am{U Q>m`Q>Z `oWrb JWSTZo {_idboë`m {dXmMo,
(So>Q>mMo), _m{hVrMo {dûcofU Ho$bo. Á`m_Ü`o AmVmn`ªV
VwbZoZo AkmV Agboë`m AË`§V bhmZ Va§Jbm§~tda bj
H|${ÐV Pmbo. H$maU `m {dXmVyZ XmoÝhr J«hm§À`m dU©nQ>m§_Ü`o
gw_mao 5.11 _m`H«$mo_rQ>a `m Va§Jbm§~rda EH$ {d{eï>
emofUaofm AmT>iyZ Ambr. (ho {ZîH$f© AÚmn H$moUË`mhr
nrAa-[aìøyS> OZ©b_Ü`o àH$m{eV Pmbobo ZmhrV.)
g§emoYH$ Q>r_Zo BVa J«hm§À`m dU©nQ>m§darb (spectra)

VËg_ Aä`mgm§Mr gImob N>mZZr Ho$br; na§Vw "`m
àH$meZm§_Ü`o CëbopIV Agbobm H$moUVmhr "~±S>'
(dU©nQ>mVrb nÅ>m) Q>m`Q>Z Am{U ßbyQ>moda AmT>iboë`m
emofUaofoer (aofoMr OmS>rhr `mV _hÎdmMr AgVo) qH$dm
emofUpñWVrer (absorption location, dU©nQ>mVrb
OmJoer) OwiUmam ZìhVm,' Ago Ë`m§Zr Amnë`m
emoY{Z~§YmV Z_yX Ho$bo Amho.

`m emofUaofoer g§~§{YV aoUy{df`H$ EH$ JyT>
hm emoY A{YH$M Amü`©H$maH$ dmQ>V Amho, H$maU

ßbyQ>mo Am{U Q>m`Q>Z `m§À`mV Ago H$moUVoM \$mago gmå`
Zmhr, Á`mdê$Z Ë`m§À`mV AmT>iUmè`m Am{U BVaÌ Hw$R>ohr
Z gmnS>Umè`m EImÚm {d{eï> aoUyMo ApñVËd ñnï> hmoD$
eHo$b.

Q>m`Q>Z hm eZrÀ`m AZoH$ CnJ«hm§n¡H$s gdm©V _moR>m
CnJ«h AgyZ Vmo ~wY J«hmnojmhr AmH$mamZo WmoS>m _moR>m
Amho. n¥Ïdrì`{V[aŠV gy`©_mboVrb hr EH$_od Aer
IJmobdñVy Amho {OÀ`m n¥ð>^mJmda Ðd ñdê$nmVrb ZÚm
Am{U _hmgmJa Agë`mMo kmV Amho. `m CbQ>, ßbyQ>mo hm
nyU©nUo JmoR>boë`m pñWVrVbm J«h Amho; Ë`mMm AmH$ma
Q>m`Q>ZÀ`m VwbZoV gmYmaUV: {Zå_m Amho Am{U Vmo
gy`m©nmgyZ Q>m`Q>ZÀ`m, eZrÀ`m `m CnJ«hmÀ`m gamgar
H$jm§VamÀ`m Odinmg MmanQ> A{YH$ XÿadaÀ`m H$joV
Amho.

`m XmoÝhr IJmobdñVy§Mo dmVmdaU _mÌ gmaIoM AgyZ
Ë`mV {_WoZ Am{U Zm`Q´>moOZMo à_mU A{YH$ Amho. Varhr,

g§emoYH$m§Zm ImÌr Amho H$s 5.11 _m`H«$mo_rQ>aMr
"A°~gm°ãe©Z bmBZ' (emofU aofm) {Z_m©U H$aÊ`mg
H$maUr^yV Agbobm hm aoUy `m XmoÝhr IJmobdñVy§À`m
dmVmdaUmV ZgyZ Ë`m§À`m n¥ð>^mJmdaM pñWV Amho.

Q>m`Q>Z Am{U ßbyQ>mo hr AË`§V {^Þ Aer {dœo AmhoV.
eZrÀ`m `m gdm©V _moR>çm CnJ«hmÀ`m n¥ð>^mJmda Ðd nXmW©
AmT>iVmV Am{U Vmo `m ~Qy> J«hmÀ`m VwbZoV XþßnQ> _moR>m
Amho Am{U {edm` Vmo gy`m©À`m gw_mao Mma nQ> A{YH$
Odi Amho.

ßbyQ>modarb "A°~gm°ãe©Z bmBZ' (emofU aofm) hr
Q>m`Q>ZÀ`m VwbZoV gmYmaUnUo VrZ nQ> A{YH$ OmS>hr
Amho; `mMm AW© Agm H$s, Vmo ahñ`_` aoUy (molecule)

Ë`m ~Qy> J«hmda (dwarf planet) _moR>çm à_mUmV
ApñVËdmV AgÊ`mMr eŠ`Vm Amho. _mÌ, Q>m`Q>Zda `m
aoUyMo {dVaU Ag_mZ Agë`mMo {XgyZ `oVo; eZr^modVr
{\$aVmZm J«hmÀ`m JVrÀ`m {XeoÀ`m {déÕ Agboë`m
~mOybm (trailing side) hr emofUaofm A{YH$ JS>X qH$dm
ñnï> Amho, Va JVrÀ`m {XeoZo Agboë`m ~mOybm (leading

side) Vr VwbZoZo H$_r Vrd« Amho.
g§emoYH$m§Zr Agm A§XmO dV©dbm Amho, H$s hm nXmW©

H$Xm{MV "~|{PZ' (db`mH$ma hm`S´>moH$m~©Z aoUy) Am{U
EImXm AkmV aoUy `m§Mo {_lU Agy eH$Vo, qH$dm
A°{g{Q>brZ qH$dm Ho$Q>rZ `m§gma»`m nXmWmªMm Vmo ~\©$hr
Agy eH$Vmo. VWm{n, `m§n¡H$s EImXm {d{eï> nXmW©M Ë`m
{d{eï> Va§Jbm§~rMo (wavelength) emofU H$aÊ`mg
H$maUr^yV Amho, ho {gÕ H$aÊ`mgmR>r AOyZ Iyn g§emoYZ
hmoUo Amdí`H$ Amho, Ago Ë`m§Zr Z_yX Ho$bo Amho.

ZmgmMo "S´°>JZâbm`' (Dragonfly) ho A§Vami`mZ -
Oo B.g.2028 nydu àjo{nV hmoUma Zmhr Am{U

Q>m`Q>ZÀ`m n¥ð>^mJmMo H$ënZm{MÌ. Q>m`Q>Zda CVaboë`m
"hm`JoÝg' `mZm_wio {_imboë`m _m{hVr Am{U \$moQ>m|da AmYm[aV

ZmgmÀ`m {MÌH$mam§Zr ho {MÌ V`ma Ho$bo Amho.
(N>m`m{MÌ gm¡OÝ` : JoQ>r B_oOog)
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B.g.2034 _Ü`o Q>m`Q>ZÀ`m dmVmdaUmVyZ àdmg H$aob
Aer eŠ`Vm Amho - `m n[apñWVrda ^{dî`mV H$Xm{MV
A{YH$ àH$me Q>mHy$ eHo$b. ho{bH$m°ßQ>agma»`m {XgUmè`m
`m `mZmda AgUmam "ñnoŠQ´>moJ«m\$' eZrÀ`m `m CnJ«hmdarb
Ë`m ahñ`_` aoUyMr OdiyZ KoVboë`m {ZarjUm§_YyZ
AmoiI nQ>dy eHo$b; VgoM, Vmo aoUy ßbyQ>moda ApñVËdmV
AgUo eŠ` Amho H$m, ho g_OÊ`mghr `m_wio _XV hmoB©b,
Ago g§emoYH$m§Zr gwMdbo Amho. _mÌ, Vmon`ªV `m
Hw$VyhbOZH$ IJmobr` H$moS>çmMm CbJS>m hmoÊ`mgmR>r
Amnë`mbm dmQ> nmhmdr bmJob...

AmVm Xþgè`m Jmoï>rH$So> nmhÿ `m. hr Jmoï>hr JWST

Xþ{~©UrÀ`m AmUIr EH$m doJù`m {ZarjUmVyZ g_moa
Ambobr Amho.

JWST åhUOo "Ooåg do~ AdH$mer` Xþ{~©Ur'Ûmao emoYbo
Jobobo dmXJ«ñV "Oå~mo' (JUMBO = "Á`w{nQ>a-_mg ~m`Zar
Am°ãOoŠQ') J«h ho H$Xm{MV Ho$di Am^mg ZgyZ dmñVd Agy
eH$VmV, Ago AmVm g_moa `oV Amho. EH$m ZdrZ
Aä`mgmZwgma, AmH$meJ§JoVrb Vmè`m§Mr {Z{_©Vr hmoUmè`m
EH$m {demb joÌmV Jwê$ J«hmÀ`m AmH$mamMo Am{U J«hmgmaIo
{XgUmao "amoJ' (Rogue = åhUOoM H$moUË`mhr Vmè`m^modVr
Z {\$aUmao, EH$m§So> AdH$memV {dhma H$aUmao J«h) Aem XmoZ
OmoS>çm§Mo ho KQ>H$ àË`jmV AmT>iyZ Ambo AmhoV. `m
{ZîH$fmªdê$Z Ago gy{MV hmoVo, H$s ho {d{MÌ KQ>H$ IamoIaM
ApñVËdmV AmhoV Am{U Vmo AmYr dmQ>bm Vgm Ho$di
EImXm Am^mg Zmhr.

Ooåg do~ Xþ{~©UrZo emoYbobr EH$m ahñ`_` ZdrZ
àH$maMr IJmobr` dñVy AmVm dmñVdmÀ`m A{YH$ Odi
Ambr Amho, Ago `m EH$m ZdrZ Aä`mgmV åhQ>bo Amho.
X{jU AmH$memVrb EH$m _moR>çm VmaH$m-{Z{_©VrÀ`m
joÌmH$So> nmhVmZm, IJmobemñÌkm§Zm Jwê$ J«hmgma»`m XmoZ
"^Q>Š`m' dñVy§À`m OmoS>çm AmT>ië`m, Á`m Ooåg do~ ñnog
Q>o{bñH$monZo (JWST) nydu emoYboë`m ahñ`_` J«hm§À`m
OmoS>çm§gma»`mM AmhoV. `m J«hm§À`m OmoS>çm - Á`m
H$moUË`mhr Vmè`mer OmoS>boë`m Zgë`mgma»`m AdH$memV
_wŠVnUo {\$aV AmhoV - JWSTÀ`m gwédmVrÀ`m emoYm§nojm
`m dñVy AmH$meJ§JoÀ`m doJù`m ^mJmV AmT>ië`m AmhoV.
`mdê$Z Ago gy{MV hmoVo, H$s `m JyT> dñVy IamoIaM EH$m
ZdrZ àH$maÀ`m AmhoV. VWm{n, nwï>rH$aUmgmR>r nwT>rb
{ZarjUo AOyZhr Amdí`H$ AmhoV.

{Mbr_Yrb "`w{Zìh{g©XmX Am§Ðog ~obmo'
{dÚmnrR>mVrb IJmob^m¡{VH$s emñÌmMo àmÜ`mnH$ Am{U `m

ZdrZ g§emoYZmMo gh-boIH$ "Xm§Vo {_ÞrQ>r' `m§Zr "bmBìh
gm`Ýg'bm EH$m B©_ob_Ü`o gm§{JVbo, H$s "Amåhmbm
Zoh_rM doJdoJù`m àH$maMo naJ«h emoYÊ`mÀ`m eŠ`VoZo
AmH${f©V Ho$bo Amho.'

_wŠV-^«_U H$aUmao naJ«h (FFPs = Free Floting

Planets) ho Ago "^Q>Ho$' ~møJ«h AmhoV, Oo JwéËdmH$f©UmZo
H$moUË`mhr Vmè`mer ~m§Ybobo ZmhrV. `m {dbjU dñVy
{dœmV _moR>çm g§»`oZo AmT>iVmV. A§Vami-AmYm[aV
Xþ{~©UtZr, {deofV… JWSTZo Ho$boë`m gd}jUm§_YyZ, AZoH$
Vmao-{Z{_©Vr joÌm§_Ü`o, åhUOoM gKZ VoOmo_oKm§_Ü`o, eoH$S>mo
_wŠV-^«_U H$aUmao Ago "EH$m§So> J«h' AmT>iyZ Ambo
AmhoV. ZmgmÀ`m A§XmOmZwgma, EH$m Xr{K©Ho$_Ü`o
(AmH$meJ§Jo_Ü`o) EH$Q>çm ^Q>Š`m J«hm§Mr g§»`m Ë`mVë`m
Vmè`m§nojm H$Xm{MV 20 nQ> OmñV Agy eH$Vo.

g|Q>m°ag åhUOo "ZaVwa§J VmaH$mg_yhm'À`m ImbÀ`m A§Jmbm -
Am{U H«$Šg åhUOo "H$H©$Q>H$ VmaH$mg_yhm'À`m {d^mJmV, {OWo

Jwê$ J«hmÀ`m AmH$mamÀ`m ZdrZ IJmobr` dñVy§À`m OmoS>çm
AmT>iVmV. {Zù`m Vmè`m§Mo dM©ñd Agbobm hm g_yh

Amnë`mnmgyZ \$ŠV 385 àH$medf} Xÿa Amho.
(N>m`m{MÌ gm¡OÝ` … am°~Q>m} _wam, gmd©O{ZH$ S>mo_oZ)

hm`S´>m åhUOo Amûcofm VmaH$mg_yhmV
gmnS>bobm n{hbm Û¡Vr amoJ naJ«h.
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`m CbQ>, {ÛH$-_wŠV-^«_U H$aUmao J«h- Á`mV
EH$_oH$m§^modVr {\$aUmao XmoZ ^Q>Ho$ ~møJ«h ømV
AgVmV - Vo _mÌ IynM Xþ{_©i Agë`mMo {XgVo.
`mVrb EH$m CnàH$mamZo {deof Hw$Vyhb OmJ¥V Ho$bo
Amho. "Á`w{nQ>a-_mg ~m`Zar Am°ãOoŠQ' qH$dm
"O§~moO' (JUMBOs) åhQ>ë`m OmUmè`m,
EH$_oH$m§nmgyZ Xÿa Agboë`m `m naJ«h-gÑe dñVy§À`m
{ÛH$-OmoS>çm§Mo åhUOo JwéËdmH$f©UmV AgUmè`m Û¡Vr
nU _§X Vmè`m§à_mUo ^mgUmè`m `m "amoJ-naJ«hm§Mo'
EHy$U dñVw_mZ Jwê$ J«hmÀ`m dñVw_mZmÀ`m gw_mao 0.7
Vo 30 nQ> AgVo.

EH$ _hmH$m` JyT>M
B.g.2023 _Ü`o, JWSTZo Amoam`Z åhUOo _¥J

VmaH$mg_yhmVrb, Vmè`m§À`m {Z{_©VrMo H|$Ð Agboë`m
"Amoam`Z VoOmo_oKm'_Ü`o, gw_mao 40 "O§~mo' (JUMBO)

g§^mì` J«hm§Mm emoY bmdbm, OUy Ë`m§Zm g_moa
AmUbo, Ë`m§Mo AZmdaU Ho$bo. Ë`m§À`m `m emoYmZo
Hw$Vyhb dmT>dbo, nU Ë`mZoM MMm© dmT>br. H$maU
AmVm {_imboë`m Aem J«hm§À`m OmoS>çm§Zr,
J«h{Z{_©VrÀ`m nma§n[aH$ {gÕm§Vm§Zm OUy AmìhmZ {Xbo
Amho. VWm{n, Ë`mZ§VaÀ`m g§emoYZmZo Ë`m§À`m ApñVËdmbm

AmìhmZ {Xbo hmoVo, Á`mV 2024À`m nwZ{d©ûcofUmMm
g_mdoe hmoVm, Á`m {dûcofUmZo Ago gwMdbo H$s

VWmH${WV J«hm§À`m AZoH$ OmoS>çm `m Ho$di XÿaMo
W§S> ~Qy> Vmao AgmdoV...

Varhr, `m KS>m_moS>t_wio "{_ÞrQ>r' ho
~møJ«hm§À`m Am{U H$_r dñVw_mZmÀ`m IJmobr`
dñVy§À`m A{YH$ {Z{üV OmoS>çm emoYÊ`mnmgyZ
namd¥Îm Pmbo ZmhrV. Ë`m§À`m emoY `mXrV "~«mCZ
S²dm\©$'Mmhr, "H$aS>çm-Mm°H$boQ>r ~Qy> Vmè`m§Mm'hr
AmVm g_mdoe Pmbm hmoVm. ho H$aSo> ~Qy> Ago
"A`eñdr Vmao' AgVmV, Oo J«hm§nojm A{YH$
dñVw_mZmMo AgVmV, na§Vw Ë`m§À`m Jmä`mV nwaoer
CîUVm Am{U Xm~ V`ma hmoV ZgVmo, H$maU Ë`m§Mo
dñVw_mZ gy`m©nojm \$maM H$_r AgVo. Vmam
~ZÊ`mgmR>r bmJUmao dñVw_mZ gy`m©À`m {H$_mZ 8
Q>ŠHo$ Var Agmdo bmJVo. Á`m_wio Jmä`mV
AUwg§å_rbZmÛmao COm© V`ma hmoD$Z, pñWanUo
D$Om© {_idyZ M_H$Vm Vmam ~ZdÊ`mgmR>r Vo nwaogo
R>aob.

- AmZ§X K¡gmg
anandghaisas@gmail.comB.g. 2021 _Ü`o {XgyZ Ambobo ^wO§JYmar (Amo{nAmH$g) VmaH$mg_yhmÀ`m

Amgnmg Agbobo g§^mì` 115 _wŠV ^«_U H$aUmao "amoJ' naJ«h.

"Oå~mo-29' åhUyZ AmoiIbm OmUmam n{hbm Û¡Vr amoJ naJ«h, Omo _¥J
VmaH$mg_yhmV Amho. `mVë`m XmoKm§_Ü`o gw_mao 135 IJmobr`

EH$H$m§EdT>o A§Va Agmdo Ago AZw_mZ Amho.
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amo½`mÀ`mM amoJà{VH$maj_VoMm dmna H$ê$Z {dH${gV
Ho$bobr H$H©$amoJmonMma nÕVr åhUOo Bå`wZmoWoanr. CAR T

cell Woanr åhUOoM "{H$_o[aH$ A±Q>rOoZ [agoßQ>g© Q>r noer'
hr gÜ`m EH$ AmœmgH$ H°$Ýga Bå`wZmoWoanr åhUyZ OJ^a
MM}V Amho. amo½`mÀ`m aŠVmVrb nm§T>è`m noetZm CËn[ad{V©V
H$ê$Z H°$Ýga noetZm Zï> H$aÊ`mMr hr Woanr Amho.
Bå`wZmoWoanrMo doJdoJio àH$ma AgyZ Ë`m H°$ÝgaÀ`m
àH$mamZwgma {VMm dmna Ho$bm OmVmo. H°$Ýga IynM daÀ`m
Q>ßß`mda nmohmoMbobm AgVmo Voìhm Bå`wZmoWoanrMm dmna
Ho$bm OmVmo.

Amnbr amoJà{VH$maj_Vm hr {d{dY Ad`d, noer
Am{U nXmWmªZr ~Zbobr AgVo. `m_wio Amnë`mbm {d{dY
amoJm§nmgyZ g§ajU {_iVo. Amnë`m earamVrb g§gJ©OÝ`
{OdmUy Am{U {dfmUy§Mm emoY KoD$Z Ë`m§Mm Zm`ZmQ> Ho$bm
OmVmo. ñdV…Mo Am{U naH$s` ̀ mVrb \$aH$ OmUÊ`mMr j_Vm
Ë`m noerV AgVo. naH$s` gyú_Ord qH$dm nXmW© earamV
{eaë`m~amo~a gyMZm {_iVo Am{U amoJà{VH$maj_Vm g{H«$`
hmoVo. `m à{H«$`obm AmnU amoJà{VH$maH$ à{VgmX åhUOoM
Bå`wZ [añnm°Ýg Ago åhUVmo.

H°$Ýga noer hr gm_mÝ` noerà_mUoM Agob Va Amnbo
eara Ë`mbm naHo$ g_OV Zmhr. Ë`m_wio H°$Ýga noetMm
Zm`ZmQ> H$aÊ`mg Amnbr amoJà{VH$maj_Vm Xþ~©b R>aVo.
H°$Ýga noergwÕm hþema AgVmV. Ë`m {d{eï> gyMZoZwgma
amoJà{VH$maj_VonmgyZ bnyZ amhÿZ Ë`mbm hþbH$mdUr
XoVmV. `m AmìhmZm§da _mV H$aÊ`mgmR>r amoJà{VH$maj_Vobm
H°$Ýga noer emoYyZ H$mT>Ê`mgmR>r {deof à{ejU Úmdo
bmJVo.

Bå`wZmoWoanrMo àH$ma
l Monoclonal antibodies (mAbs or

MoAbs) : EImÚm {d{eï> H°$Ýga noetMm Zm`ZmQ>
H$aÊ`mgmR>r à`moJemioV `m {d{eï> à{WZm§À`m
aMZm V`ma Ho$boë`m AgVmV.

l Chimeric antigen receptor (CAR) T-cell

therapy : amo½`mÀ`m aŠVmVrb Q>r-noetZm
CËn[ad{V©V H$ê$Z H°$Ýga noetZm Zï> Ho$bo OmVo.

l Tumor infiltrating lymphocytes (TILs) :

A~w©Xm_YyZ {d{eï> nm§T>è`m noer H$mTy>Z Ë`m

CAR T cell Woanr

S>m°. a§OZ JJ}
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à`moJemioV dmT>dë`m OmVmV. Am{U nwÝhm earamV
Q>moMë`m OmVmV Á`m H°$Ýga noetZm Zï> H$aVmV.

l Immune checkpoint inhibitors :

amoJà{VH$maj_VoÀ`m _`m©Xm Amobm§Sy>Z Ë`m§Zm
H°$Ýga noer AmoiIyZ Ë`m Zï> H$aÊ`mg {gÕ
H$aUo.

l Cancer vaccines : H$mhr H°$ÝgagmR>r bg
{Z{_©Vr H$aUo.

l Cytokines :  ho à{WZ amoJà{VH$maj_Vobm H°$Ýga
noetda h„m H$aÊ`mMo g§Ho$V nmR>dVmV.

l Oncolytic virus therapy :  H$mhr {dfmUy§Zm
à`moJemioV CËn[ad{V©V H$ê$Z H°$Ýga noetZm Zï>
H$aUo.

l Immunomodulators (non-specific

immunotherapies) : amoJà{VH$maj_VoÀ`m
H$mhr ^mJm§Zm CÔr{nV H$ê$Z H$mhr àH$maMo H°$Ýga
~ao H$aVm `oVmV.

Bå`wZmoWoanr Úm`Mr H$s Zmhr ho AZoH$ KQ>H$m§da Adb§~yZ
AgVo. A~w©XmMm àH$ma, AmH$ma, OmJm Am{U earamVrb
Ë`mMm àgma `mda Vr Adb§~yZ AgVo. Bå`wZmoWoanrMr VrZ
C{Ôï>o Agy eH$VmV. 1. H°$Ýga nyU©V… ~am H$aUo, 2.
H°$ÝgaMm earamVrb àgma Wm§~dUo, 3. bjUo gm¡å` H$aUo.

{H$_moWoanr Am{U Bå`wZmoWoanr `mVrb \$aH$ ZrQ>

bjmV ¿`m`bm hdm. Bå`wZmoWoanr hr amo½`mÀ`m
amoJà{VH$maj_VoÀ`m _mÜ`_mVyZ H°$Ýga noetZm Zï> H$aVo.
{H$_moWoanr hr _mÌ H°$Ýga noetda gai hëbm H$aVo. na§Vw
ho H$aV AgVmZm gwÑT> noerXoIrb `mV ~ir nS>VmV.
XmoÝhr Woanr `m aŠVmVyZ {Xë`m OmVmV.

CAR-T cell Woanr
ñn°{Ze H°$Ýga [agM© g|Q>aMo bwB© AëdmaoO-ìhm{bZm

`m§Zr Ago åhQ>bo Amho H$s Bå`wZmoWoanr hr ^{dî`mVrb
CnMmanÕVr AgUma Amho. _mJrb XeH$mV `m H°$Ýga
WoanrMo Iyn AmemXm`H$ n[aUm_ {_imbo AmhoV.

`mbm "{H$_o[aH$ A±{Q>OoZ [agoßQ>g© Q>r {bå\$mogmBQ>'
Ago åhUVmV. "{H$_oam' åhUOo XmoZ qH$dm A{YH$ {^Þ
KQ>H$m§À`m {_lUmVyZ qH$dm g§`moJmZo ~Zdbobr dñVy.
^maVr` nwamUH$Wm§_Ü`o Ogo _mZd Am{U KmoS>m qH$dm _mZd
Am{U qgh `m§À`m g§`moJmZo V`ma Pmboë`m àmÊ`m§Mo C„oI
gmnS>VmV. VgoM `m {R>H$mUr XmoZ doJdoJù`m àOmVr qH$dm
òmoVm§Mo S>rEZE EH$Ì H$ê$Z V`ma Ho$boë`m aMZm Agm
Ë`mMm AW© hmoVmo. hr Mma Q>ßß`mV H$m_ H$aVo.

n{hbm Q>ßnm : `mbm ë`wH$m\o$ao{gg Ago åhUVmV.
amo½`mÀ`m aŠVmVyZ àW_ Q>r {bå\$mogmBQ> noer doJù`m
Ho$ë`m OmVmV.

Xÿgam Q>ßnm : `mbm [aàmoJ«mq_J Ago åhUVmV. EH$m
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{deof à`moJemioV `m Q>r {bå\$mogmBQ> noerÀ`m n¥ð>^mJmda
"CAR' åhUOoM {H$_o[aH$ A±{Q>OoZ [agoßQ>a ho OZwH$
arH$m°på~ZoeZ `m B§{OZr`[a¨J V§ÌmZo ñWmZm§V[aV Ho$bo OmVmV
Am{U CAR-T noer V`ma hmoVmV.

{Vgam Q>ßnm : `mbm ŠbmoqZJ Ago åhUVmV. `mV
ŠbmoqZJ V§ÌmZo bmImo CAR-T noer V`ma Ho$ë`m OmVmV.

Mm¡Wm Q>ßnm : `mbm BÝâ`wOZ Ago åhUVmV. `m CAR-T

noer Ë`mM amo½`mÀ`m aŠVmV Q>moMë`m OmVmV.
hr Woanr àm_w»`mZo ãbS> H°$Ýga hm BVa Hw$R>ë`mM

CnMma nÕVrZo ~am hmoV Zgob Va qH$dm Vmo CbQ>bm Va
{deofËdmZo {Xbr OmVo. CXmhaUmW©, 1. ë`wHo${_`m …
àm_w»`mZo ~r-gob A°Š`wQ> {bå\$moãbmpñQ>H$ ë`wHo${_`m,
2. {bå\$mo_mO : {S>â`wO bmO© ~r gob {bå\$mo_m,
\$m°brŠ`wba {bå\$mo_m, 3. _pëQ>nb _m`bmo_m : ~moZ_°amoMm
Agm_mÝ` ãbS> H°$Ýga.

Joë`m XmoZ XeH$m§nmgyZ hr CnMma nÕVr ^maVmV
Ambr Voìhm Vr AË`§V _hmJS>r hmoVr. åhUOo 2.5 Vo 3.5
H$amoS> én`o bmJV hmoVo. na§Vw AmO ^maVmV ñdXoer
V§ÌkmZmZo CAR-T noer V`ma Ho$ë`m OmVmV. Ë`mgmR>r
NexCAR-19 Am{U  Qartemi `m nÕVr {dH${gV Ho$ë`m

AmhoV. Ë`m_wio ^maVmV CnMmamMr qH$_V 30 Vo 50
bmI én`o BVH$s Amho.

hr Woanr H$m_ H$er H$aVo?
Amnë`m aŠVmV Q>r noer `m nm§T>è`m noer AgVmV.

Ë`m§À`m n¥ð>^mJmda J«mhH$ [agoßQ>a AgVmV. ho earamVrb
naŠ`m noetZm AmoiIyZ Ë`m§Zm Zï> H$aVmV. na§Vw `m Q>r
noer H°$Ýga noetZm naŠ`m åhUyZ AmoiIy eH$V Zmhr.
åhUyZ `m noetMo [aàmoJ«mq_J H$ê$Z Ë`m§Mo ê$nm§Va CAR-T

noer_Ü`o Ho$bo OmVo. AmVm _mÌ `m noer bjdoYr ~ZVmV.
H°$Ýga noetZm AmoiIyZ Ë`m§Zm Zï> H$aVmV.

amo½`mMr {H$_moWoanr qH$dm ao{S>AmoWoanr Mmby Agbr
Var Bå`wZmoWoanr KoÊ`mÀ`m nydu amo½`mbm "{bå\$mo{S>ßboqQ>J
{H$_moWoanr'  ¿`mdr bmJVo. `mV Vw_À`m aŠVmVrb
qb\$mogmBQ²g H$_r Ho$ë`m OmVmV , OoUoH$ê$Z Ë`m CAR-T

noetZm {damoY H$aUma ZmhrV. _o{S>H$b ~°J_Ü`o `m CAR-T

noer OVZ H$ê$Z R>odboë`m AgVmV. hr ~°J Vw_À`m
earambm B§Q´>mìhoZg B§OoŠeZÛmam OmoS>br OmVo Am{U `m
Zì`m noer amo½`mÀ`m aŠVmV àdm{hV hmoVmV. hr àmo{gOa
5 Vo 30 {_{ZQ>m§n`ªV MmbVo. amo½`mÀ`m à{VgmXmZwgma
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Ë`mbm gmV Vo Xhm {Xdg hm°pñnQ>b_Ü`o VÁkm§À`m
XoIaoIrImbr amhmdo bmJVo. amo½`mbm H$mhr gmB©S> B\o$ŠQMm
gm_Zm H$amdm bmJVmo.

~m`mo_mH©$g©
Hw$R>bmhr H°$Ýga hmoVmo åhUOo OZwH$s` CËn[adV©Z

(OoZo{Q>H$ å`wQ>oeZ) ho Ë`mMo à_wI H$maU AgVo. ho
OZwH$s` CËn[adV©Z qH$dm à{WZm§_Yrb ~Xb hm {d{dY
àH$maMm Agy eH$Vmo. `mbm "~m`mo_mH©$g©' Ago åhUVmV.
EH$mM àH$maMm H°$Ýga Pmboë`m  _obmZmo_m qH$dm
\w$ß\w$gmMm H°$Ýga {d{dY ì`ŠVtV doJdoJio ~m`mo_mH©$a
Agy eH$VmV. H$mhr {d{eï> ~m`mo_mH©$agmR>rM Bå`wZmoWoanr
n[aUm_H$maH$ R>ê$ eH$Vo. Am{U åhUyZ ~m`mo_mH©$aMr
MmMUr hr CnMma H$aÊ`mnydu AË`§V _hÎdmMr R>aVo.

Imbr Xe©dboë`m ~m`mo_mH©$agmR>r åhUOo OZwH$ qH$dm
à{WZm§_Ü`o CËn[adV©Z Pmbo Agob VaM Bå`wZmoWoanr
dmnaVm `oVo.

l PD-1 (programmed cell death-1) protein

l PD-L1 (programmed death-ligand 1) protein

l CTL--4 (cytotoxic T-lymphocyte-associated

protein 4)

l TMB (tumor mutational burden)

l MSI (microsatellite instability)

l CD19 (cluster of differentiation 19) protein

l CD20 (cluster of differentiation 20) protein

l BCM- (B cell maturation antigen)

l GPRC5D (G protein-coupled receptor family

C group 5 member D)

l CD38 (cluster of differentiation 38) protein

l SL-MF7 (signaling lymphocyte activation

molecule family member 7) protein

Bå`wZmoWoanr hr BVa Hw$R>ë`m Woant~amo~a dmnabr OmVo?
1. gO©ar qH$dm ao{S>EeÝg XoÊ`mÀ`m nydu A~w©XmMm

AmH$ma H$_r H$aÊ`mgmR>r.
2. gO©ar qH$dm ao{S>EeZ XoD$Z Pmë`mda A~w©XmMm

Cabobm ^mJ Zï> H$aÊ`mgmR>r.
3. BVa S´²>½OÀ`m g_doV. CXmhaUmW© {H$_mo S´²>½O

XoD$Z àW_ H°$Ýga noetMr g§»`m H$_r Ho$br
OmVo.

4. H°$Ýga CbQ>bm qH$dm gÚ CnMmambm à{VgmX XoV
Zgob Va.

~è`mM doim {d{dY àH$maÀ`m Bå`wZmoWoanr {d{eï>
H«$_mZo dmnaë`m OmVmV. `mbm H$m°på~ZoeZ Bå`wZmoWoanr
Ago åhUVmV.

gmB©S>B\o$ŠQ
BVa H°$Ýga CnMma nÕVtÀ`m _mZmZo Bå`wZmoWoanrMo

gmB©S>B\o$ŠQ VwbZoZo gm¡å` AgVmV. Vo ì`pŠVnaËdo
Adb§~yZ AgVo.

1. H$mVS>rda a°e `oUo
2. WH$dm OmUdUo
3. Zm°{e`m, dm§Vr hmoUo Am{U hJdU
4. E§S>moH«$mBZ ~Xb. (Wm`am°BS>)
5. âë`yMr bjUo
6. gm`Q>moH$mB©Z [abrO {gÊS´>mo_
7. _|XÿV {df~mYm
8. H$mobm`{Q>g
9. amoJà{VH$maj_Vo_wio gwÑT> noer Zï> hmoUo.

Bå`wZmoWoanr {H$Vr `eñdr Amho?
1. BVa CnMma nÕVr A`eñdr R>aVmV. Am{U àJV

pñWVrVrb H°$ÝgagmR>r hr nÕVr dmnabr OmVo.
2. H°$Ýga noer `m H$Yr H$Yr amoJà{VH$maj_Vobmhr

Ow_mZV Zmhr.
3. OZwH$s` ~Xb Pmbo Va S´>J ao{PñQ>Ýg_wio

Bå`wZmoWoanr H$m`©eyÝ` R>aVo.
4. ì`pŠVnaËdo Bå`wZmoWoanr doJdoJim à{VgmX XoVo.
2020 gmbr Ho$boë`m EH$m gd}jUmZwgma

{bå\$moãbmpñQ>H$ ë`wHo${_`mgmR>r CAR-T noer Woanr
KoUmè`m _wbm§_Ü`o 12 _{hÝ`mÀ`m CnMmamZ§Va  85%
_wbm§_Ü`o AmOmamMr bjUo H$_r Pmbr Am{U 60% _wbo
amoJ_wŠV Pmbr. na§Vw Agohr {XgyZ Ambo Amho H$s H$mhr
H°$Ýga n[apñWVrV ~è`mM _moR>çm à_mUmV hr Woanr bmJy
nS>br Zmhr.

S>m°ŠQ>aMm VËH$mb gëbm ¿`m!
CAR-T noer Woanr KoUmè`m amo½`m§_Ü`o J§^ra ñdê$nmMo

gmB©S> B\o$ŠQ {XgyZ `oÊ`mMr eŠ`Vm AgVo. gm`Q>moH$mBZ
[abrO {gÊS´>mo_ Am{U _|Xÿ Am{U _‚mmg§ñWoda n[aUm_
`mg§~§Yr H$miOr KoUo H«$_àmá Amho. Aer H$mhr bjUo
{XgV Agë`mg hm°pñnQ>b_Ü`oM S>m°ŠQ>am§À`m {ZJamUrImbr
Agbobo CÎm_.

- S>m°. a§OZ JJ}
ranjan.garge@gmail.com
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_Yw_ohm~m~V nm¡dm©Ë` Xoem§_Ybo d¡ÚH$s` VÁk  àmMrZ
H$mimnmgyZ Zo_Ho$ H$m` g§emoYZ H$aV hmoVo d Ë`m§Zr
_Yw_ohm~m~V H$m` Zm|Xr H$ê$Z R>odboë`m hmoË`m, ho AmnU
_mJrb _{hÝ`mÀ`m boIm_Yo ~{KVbo. nm¡dm©Ë` Xoem§_Ybo
d¡ÚH$s` VÁk _Yw_ohm~m~V Ogo g§emoYZ Am{U
Ë`mg§~§YrÀ`m Zm|Xr H$aV hmoVo Ë`mMà_mUo nmümÎ`
Xoem§_Ybo d¡ÚH$s` VÁkXoIrb `m AmOmam~m~V kmZ
g§nmXZ H$aV hmoVoM.

nm{ü_mË` Xoem_Ü`o `m AmOmam{df`r nydm©nma H$m`-
H$m` kmZ CnbãY Pmbo hmoVo d Vo nwT>o H$go H$go {dH${gV
hmoV Jobo Vo ~Ky `m. "é\$g Am°\$ E{\$gg' Am{U "J°boZ'
`m àmMrZ J«rH$ VÁkm§Zr, AZwH«$_o n{hë`m Am{U Xþgè`m
eVH$m_Ü`o EH$m {d{eï> àH$maÀ`m AmOmam~m~VÀ`m Zm|Xr
H$ê$Z R>odboë`m hmoË`m. nwT>rb H$mimV Ë`mM AmOmamMo
Zm_H$aU S>m`~o{Q>g _obm`{Q>g Ago Pmbo. `m {d{eï>
àH$maÀ`m AmOmam_Ü`o, AVr VhmZ bmJUo, OmñV à_mUmV
d dma§dma bKdr hmoUo, A{Ve` Im-Im gwQ>Uo Am{U
é½UmZo AÞ Im„o Varhr Ë`mMo eara H¥$e hmoV OmUo, Aer
bjUo `m J«rH$ VÁkm§Zm {XgyZ Ambr hmoVr. Aem AmOmamZo
J«ñV Agboë`m é½Um§Zm  H$Yr H$Yr _¥Ë`yhr AmoT>dVmo,
Agohr Ë`m VÁkm§Zr {bhÿZ R>odbo hmoVo. `m AmOmam_Ü`o
{XgyZ `oUmè`m ~hþ_yÌVoÀ`m bjUmdê$Z J°boZ `m J«rb
VÁkmZo Va `m AmOmambm  "S>m`[a`m `w[aZmo_m' (_yÌmMm
A{Vgma) Ago Zmd XoÊ`mMo gwMdbo. H$maU Vmon`ªV
nm{ü_mË` Xoem§_Yo AOyZ `m AmOmamMo ~mago PmboboM
ZìhVo!

nm{ü_mË` Xoem§_Yo _Yw_ohmMo S>m`~o{Q>g ho Zm_H$aU
H$go Am{U Hw$R>o Pmbo Vohr AmVm ~Ky `m. "S>m`{~Q>rO' hm
eãX àW_  J«rH$-amo_Z d¡ÚH$s` VÁkm§Zr dmnamV AmUbm.
Xþgè`m Bgdr eVH$m_Ü`o, H°$nmS>mo{e`m XoemVbo à»`mV
d¡ÚH$s` VÁk A[aQ>r`g, `m§Zr àW_ hm eãX dmnabm
Ago _mZbo OmVo. Va H$mhr g§emoYH$m§À`m _Vo, B{Oá_Ü`o

H$m`©aV Agboë`m "nmobmo{Z`g Am°\$ _opå\$g' Zm_H$ J«rH$
d¡ÚH$s` VÁkmZo {Vgè`m eVH$mV hm eãX àW_ dmnabm.
na§Vw `m eãXmMo _yi gmnS>Vo Vo "S>m`~m`Zmo' (diabaino)

`m J«rH$ {H«$`mnXm_Ü`o. "S>m`~m`Zmo' `m {H«$`mnXmMm AW©
"gm`\$Z H$aUo' Agm Amho. "S>m`{~Q>rO'Zo J«ñV Agboë`m
é½UmZo {H$Vrhr nmUr ß`m`bo Varhr Ë`mÀ`m earamVyZ Ðd
dmhÿZ OmÊ`mMr, åhUOoM Vo Ðd "gm`\$Z AmD$Q>' hmoÊ`mMr
pñWVr, Aem AWu hm eãX dmnabm Jobm.

Aao{Q>`g ZmdmÀ`m VÁkmZo {b{hboë`m d¡ÚH$s`
J«§Wm_Ü`o, emar[aH$ AmOma Am{U _mZ{gH$ AmOma Aem
XmoÝhr àH$mam§_Ü`o _Yw_ohmMo dJuH$aU  Ho$bobo Amho. Ë`mZo
Ë`m J«§Wm_Yo `m XmoZ àH$maÀ`m AmOmam§_Yrb \$aH$gwÕm
ñnï> Ho$bobm Amho. `m AmOmam~m~V {b{hVmZm Ë`mZo
_Yw_ohmMo Am{U _Yw_ohr é½UmÀ`m bjUm§Mo A{Ve`
AMyH$ dU©Z Ho$bobo Amho. Ë`m_Ü`o, _Yw_ohmMr AmOÀ`m
H$mimV gd©kmV Agbobr bjUo, åhUOo polyurea,

polydypsia and polyphagia `m bjUm§Mo dU©Z {Xbobo
Amho. Aao{Q>`gZo `m AmOmamMo Zm_H$aU  "nm°br`w[aH$
dopñQ>§J {S>grO' (polyuric wasting disease) Ago Ho$bobo
Amho. Aao{Q>`gZo `m AmOmamMo Ho$bobo dU©Z _moR>o {dbjU
Am{U {VVHo$M a§OH$ Amho. Ë`mZo {bhÿZ R>odbo Amho, H$s
hm {d{eï> àH$maMm AmOma åhUOo EH$ AX²^wV AmOma
Amho. `m AmOmamZo J«ñV Agboë`m é½UmMo _m§g Am{U
Ad`d {daKiV OmVmV Am{U bKdrdmQ>o ~mhoa \o$H$bo
OmVmV. `m AmOmamZo J«ñV Agbobm é½U gVV nmUr nrV
amhVmo d nmUr {nUo H$YrM Wm§~dy eH$V Zmhr. na§Vw, ho
nmUr gVV bKdrdmQ>o {ZKyZ OmV AgVo, åhUOoM nmÊ`mMm
àdmh gVV Mmby AgVmo. OUy H$mhr `m AmOmam_wio,
é½UmMo {daKibobo _m§g Am{U Ad`d EImÚm
Obdm{hZrÀ`m CKS>çm Vm|S>mVyZ dmhV AmhoV, Ago ^mgVo.
`m AmOmamMm é½U hiyhiy I§JV OmVmo d `m AmOmamZo
J«ñV Agboë`m H$moUË`mhr é½UmMo Am`wî` H$_rM AgVo.

Amamo½`_² YZg§nXm - 26

S>m`~o{Q>g _obmB{Q>gMo
Z CbJS>bobo H$moSo>

S>m°. ñdmVr ~mnQ>
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ho gd© {b{hVmZm Aao{Q>`gZo Agohr {bhÿZ R>odbo
Amho, H$s EH§$XarV _Zwî`àmÊ`m§_Yo hm AX²^wV AmOma Vgm
Šd{MVM AmT>iVmo, qH$dm \$magm AmT>iV Zmhr. `mdê$Z
AmO Agm VH©$ H$aVm `oVmo H$s Aao{Q>`gÀ`m H$mimV
_Yw_ohtMo à_mU H$_r Agmdo. H$Xm{MV Ë`m H$mimV
S>m`~o{Q>gMm gdm©V dmB©Q> àH$ma åhUOo Q>mBn-1
S>m`~o{Q>gMoM é½UM A{YH$ {XgyZ `oV AgmdoV. AmO
AmnU Á`mbm Q>mBn-2 S>m`~o{Q>g åhUVmo, Vo é½U Ë`m
H$mimVrb g_mOm_Ü`o H$Xm{MV \$mago ZgmdoV Agm
A§XmO Amnë`mbm ~m§YVm `oD$ eH$Vmo.

nm¡dm©Ë` AWdm nm{ü_mË` Xoem_Yo AZoH$ VÁkm§Zr
_Yw_oh `m AmOmamMr bjUo Zm|Xdbr Agbr Varhr, hm
AmOma Zo_H$m H$em_wio hmoVmo `mMm A§XmO _mÌ Ë`mn¡H$s
H$moUrM ~m§Ybobm ZìhVm. Xþgè`m eVH$mVrb  Galen of

Pergamon qH$dm nJm©_ZMm J°bZ (B.g. gw_mao 129-
216) hm J«rH$-amo_Z d¡ÚH$s` VÁk Aao{Q>`gMm
g_H$mbrZ hmoVm. Ë`mZo _Yw_oh hm _yÌqnS>m§Mm AmOma Amho,
Agm {gÕm§V _m§S>bm. _yÌqnS>m§À`m YmaUj_VoVrb
H$_Hw$dVnUm_wio hm AmOma hmoVmo, Ago _mZyZ Ë`mZohr `m
pñWVrbm "S>m`[a`m `w[aZmogm' (_yÌmMm A{Vgma) Ago Zmd
{Xbo.  J°bZZo `m AmOmamMr gd© à_wI bjUo AmoiIbobr
hmoVr Am{U Ë`m§Mr Zm|Xhr H$ê$Z R>odbobr hmoVr. AVr
VhmZ bmJUo (nm°{b{S>pßg`m) Am{U dma§dma bKdr hmoUo
(nm°{b`w[a`m), hr bjUo Oar Ë`mZo AMyH$ Zm|Xbobr
Agbr Var Ë`mZo Amnë`m g§nyU© d¡ÚH$s` H$ma{H$XuV \$ŠV
XmoZM é½U nm{hë`mMr Zm|X gmnS>Vo. Ë`mZo _m§S>bobo
earaemñÌr` {gÕm§V {Z{d©dmXnUo à_mU _mZbo OmV hmoVo.
Ë`m_wio, nmümÎ` d¡ÚH$emñÌmV Agm {gÕm§V gd©_mÝ`
Pmbm _Yw_oh hm Ho$di _yÌqnS>m_Ü`o {~KmS> Pmë`m_wio
CX²^dUmam AmOma Amho. nwT>o Vmo {gÕm§V 1,400 dfmªhÿZ
A{YH$ H$mi d¡ÚH$s` OJVmV {Q>Hy$Z am{hbm.

gmoimì`m eVH$mV, pñdËPbªS> `m Xoem_Ü`o, "{\${bng
Amo[aAmo{b`g  n°amgoëgg' `m ZmdmMm EH$ {\${O{e`Z
hmoD$Z Jobm. Ë`mZoM àW_V…, _Yw_ohmH$So> ~KÊ`mMm
d¡km{ZH$ Ñ{ï>H$moZ ~XbUmar EH$ g§H$ënZm _m§S>br.
S>m`~o{Q>g hm g§nyU© earambm nmoIaUmam EH$ J§^ra Agm,
earam_Yrb AZoH$ g§ñWm§Zm nmoIaUmam, åhUOo systemic

AmOma Amho Agm Xmdm `m n°amgoëgg Zm_H$ {\${O{e`ZZo
Ho$bm. hm Ho$di _yÌqnS>mMm {dH$ma ZgyZ, _yÌqnS>mbm Ìmg
hmoUo Am{U Ë`m_wio gmVË`mZo OmñV bKdr hmoUo hm \$ŠV
`m AmOmamÀ`m AZoH$ Xþîn[aUm_m§n¡H$s EH$ Xþîn[aUm_ Amho
Agm {gÕm§V Ë`m§Zr àW_ _m§S>bm. Ë`mAmYr AZoH$ eVHo$,

S>m`~o{Q>g hm Ho$di _yÌqnS> Am{U _yÌme`mMm AmOma
Amho Ago nm{ü_mË` Xoem§_Yo _mZbo OmV hmoVo. Ë`m_wioM,
n°amgoëgg `m§Zr _m§S>bobm hm ZdrZ Ñ{ï>H$moZ AË`§V
H«$m§{VH$mar Am{U `m AmOmamÀ`m ~m~VrVbm EH$ _hÎdmMm
_¡bmMm XJS> R>abm.

n°amgoëgg `m§Zr Agm {gÕm§V _m§S>bm H$s _Yw_ohr
é½Um§_Yrb AVr-_yÌ{dgO©ZmMr (nm°{b`w[a`m) g_ñ`m
_yÌqnS>m§_Ü`o gmMboë`m jmam§_wio CX²^dVo. ho jma ~mhoa
H$mTy>Z Q>mH$Ê`mgmR>rM _yÌqnS>m§Zm A{V[aŠV Ðd earam~mhoa
Q>mH$Uo ^mJ nS>Vo, Ago Ë`m§Mo _V hmoVo. n°amgoëgg `m§Zr
H$mhr _Yw_ohr é½Um§À`m ~m~VrV EH$ à`moJ Ho$bm. Ë`m§Zr
H$mhr é½Um§À`m _yÌmMo ~mînr^dZ hmoD$ {Xbo.
~mînr^dZmZ§Va Ë`m _yÌmVrb nmUr CSy>Z Joë`m_wio Imbr
nm§T>è`m a§JmMr nyS> Cabr. Vr nyS> åhUOoM jma AmhoV
Agm {ZîH$f© n°amgoëgg `m§Zr H$mT>bm. Iao nmhVm, hm
{ZîH$f© nyU©nUo MwH$sMm hmoVm. na§Vw Ë`m doir n°amgoëgg
`m§Zm ImÌr hmoVr H$s Vo jmaM AmhoV. Ë`m_wio, _Yw_oh hm
aŠVmMm {dH$ma AgyZ `m AmOmamZo J«ñV Agboë`m
é½UmÀ`m aŠVmV gmR>bobo {_R>mMo H$U _yÌmdmQ>o ~mhoa
nS>VmV, Agm {ZîH$f© Ë`m§Zr H$mT>bm. aŠVmVrb
{_R>m~m~VMm qH$dm bKdr_Ü`o jma Agë`m~m~VMm
Ë`m§Mm {ZîH$f© MwH$sMm Agbm Varhr Ë`m§Zr Ho$boë`m `m
{ZarjUm§_wio bKdrÀ`m amgm`{ZH$ {dûcofUmH$So> Am{U
`m amoJmH$So> O¡d-amgm`{ZH$ Ñ{ï>H$moZmVyZ nmhÊ`mgmR>rMo
EH$ _hÎdnyU© nmD$b CMbbo Jobo, hr ~m~ {deof
C„oIZr` Amho.

AmYr gm§{JVë`mà_mUo, H$mhr nmümÎ` d¡ÚH$s`
VÁkm§Zr S>m`~o{Q>g `m AmOmamMr Zm|X KoVbobr hmoVr.
H$mhtZr `m AmOmamÀ`m bjUm§~m~V AMyH$ {ZarjUohr
Zm|Xdbobr hmoVr. Ë`mhrnwT>o OmD$Z H$mhtZr hm AmOma
Zo_H$m H$em_wio hmoVmo `m~m~V H$mhr AZw_mZhr dV©dbobo
hmoVo. VarXoIrb, OdiOdi gmoimì`m eVH$mn`ªV
`wamon_Ü`o S>m`~o{Q>g~Ôb \$mago H$mhr gImob g§emoYZ
AWdm {deof C„oIZr` Zm|Xr {XgyZ `oV ZmhrV. _Ü``wJrZ
H$mimV nmümÎ` Xoem§_Ü`o H$Xm{MV S>m`~o{Q>gMo é½U
Šd{MVM {XgyZ `oV Agë`mZo, S>m`~o{Q>g hm EH$ Xþb©{jV
AmOma am{hbm Agmdm. VgoM, Ë`m H$mim_Ü`o g§gJ©OÝ`
AmOmam§Mo à_mU A{YH$ Agë`m_wiohr S>m`~o{Q>g `m
AmOmamH$So> Ë`m H$mimVrb d¡ÚH$s` VÁkm§Mo Xþb©j Pmbo
Agmdo. _Yw_ohtMr bKdr JmoS> AgVo ho {ZarjU àW_
^maVr` d¡ÚH$s` VÁk gwlyV `m§Zr Zm|Xdbobo hmoVo ho AmnU
_mJrb _{hÝ`mÀ`m boIm_Ü`o nm{hbo Amho. H$Xm{MV
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^maVr`m§H$Sy>ZM ho kmZ _Ü` Am{e`m_Ü`o nmohmoMbo
Agmdo, Agmhr A§XmO dV©dbm OmVmo. _Yw_ohmÀ`m
é½UmÀ`m bKdrMr Md JmoS> AgVo `m g§H$ënZoda, _Ü`
Am{e`mVrb `wZmZr d¡ÚH$s` VÁk ApìhgoZm `m§À`m
kmZH$moem_Yo ~amM Omoa {Xbm Jobobm hmoVm. Ë`mZ§Va,
Ë`m§Zr {b{hboë`m, The Canon of Medicine `m
nwñVH$mMm nmümÎ` d¡ÚH$s` nÕVrda AZoH$ eVH$m§n`ªV
Iyn _moR>m à^md hmoVm. _Yw_ohr é½UmÀ`m bKdrMr Md
JmoS> AgVo, ho {ZarjU nmümÎ` d¡ÚH$s` VÁkm§Zr ñdV…
Ho$bobo ZgyZ, AìhrgrZmÀ`m kmZH$moemV Zm|Xt_wioM Ë`m§Zm
Vo H$ibo Agmdo Ago _mZbo OmVo.

nwT>o gVamì`m eVH$m_Ü`o Am°Šñ\$S©> `w{Zìh{g©Q>rMo
àmo\o$ga Wm°_g {dbrg `m§Zr "\$m_m©ñ`w{Q>g a°eZ°{bg' qH$dm
"Rational Treatment Of Pharmacology' hm J«§W
{b{hbm. `m J«§WmV Ë`m§Zr Pissing Evil qH$dm _yÌ{df~mYm
`mda EH$ g§nyU© àH$aU {b{hbo Amho. _Yw_ohr é½Um§À`m
_yÌmÀ`m JmoS>ì`mdahr Ë`m§Zr ^mî` Ho$bo Am{U S>m`~o{Q>g
`m eãXmÀ`m nwT>o "_obm`Q>g' hm eãXhr OmoS>bm.
_o{bQ>gMm AW© _Ymi Agm Amho. åhUOoM, _YmMm
JmoS>dm AgUmao _yÌ {Z_m©U H$aÊ`mMm AmOma! ^maVr` d¡Ú
gwlwV `m§Zr `m AmOmamZo J«ñV Agboë`m é½Um§À`m JmoS>
_yÌmMm C„oI Ho$bm hmoVm. Ë`m§Zr Ë`mdê$ZM `m AmOmamMo
Zm_H$aU _Yw_oh Ago Ho$bobohr hmoVo. na§Vw, gwlyV `m§Zr
Ho$bobo Zm_H$aU {dbrgbm _mhrV AgobM Ago Zmhr.
Ë`m_wio, AmYw{ZH$ d¡ÚH$emñÌmÀ`m B{VhmgmV, `m
AmOmamÀ`m é½UmÀ`m _yÌmÀ`m MdrÀ`m g§X^m©V, _YmMm

C„oI H$aUmam {dbrg hm n{hbm `wamonr`Z d¡ÚH$s` VÁk
R>abm.

àmo\o$ga {dbrg `m§À`m _Vo S>m`{~{Q>g hm _yÌqnS>m§Mm
AmOma ZgyZ aŠVmÀ`m {dH$mam_wio hmoUmam AmOma Amho.
ImÊ`mÀ`m H$mhr A`mo½` gd`r Am{U R>amdrH$ _mZ{gH$
pñWVr Aer `m AmOmamMr H$maUo AgVmV Ago Ë`m§Zr
gm§{JVbo. A`mo½` OrdZe¡br Am{U _w»`Ëdo gm`S>a, ~rAa
Am{U Vrd« _ÚmMo gVV Am{U A_`m©X godZ; VgoM
CXmgrZVm, XrK©H$mi _ZmV gmMbobm emoH$ Aerhr AZoH$
H$maUo Ë`m§Zr {Xbr. é½Um§_Ü`o S>m`~o{Q>H$ Ý`yamon°Wr hmoVo,
hoXoIrb àmo\o$ga Wm°_g {dbrg `m§Zr AmoiIbo hmoVo. `m
Ý`yamon°WrMo dU©Z Ë`m§Zr X§e Am{U ñZm`y§_Ü`o dma§dma `oUmar
H$i Ago Ho$bo hmoVo. nmümÎ` Xoem§_Yo àmo\o$ga Wm°_g
{dbrg `m§Zr àW_ S>m`~o{Q>gÀ`m é½UmMr bKdr MmIyZ
Vr JmoS> Agë`mMm {Zdm©im {Xbm, Ago _mZbo OmVo.
S>m`~o{Q>gda AZoH$ {MÌ-{d{MÌ BbmO àmo\o$ga Wm°_g
{dbrg `m§Zr gwMdbo. _mÌ `m CnMmam§_wio S>m`~o{Q>g
_obmB{Q>gMo é½U _mÌ ~ao hmoD$ eH$bo ZmhrV. VgoM,
S>m`~o{Q>g _obmB{Q>gÀ`m é½Um§Mo _yÌ _YmgmaIo JmoS> H$m
AgVo, `mMo ñnï>rH$aUXoIrb àmo\o$ga Wm°_g {dbrg XoD$
eH$bo ZmhrV.

S>m`~o{Q>g _obmB{Q>gÀ`m B{Vhmgm_Yrb AZoH$
_hÎdmMo Q>ßno Am{U AemM AZoH$ a§OH$ Jmoï>t~m~V AmnU
nwT>rb _{hÝ`mÀ`m boIm_Yo MMm© H$ê$.

- S>m°. ñdmVr ~mnQ>
swateebapat@gmail.com

bdH$aM à{gÕ hmoV Amho

_hmamï´>mÀ`m

hmñ`aofm
g§nmXZ … à{gÕ ì`§J{MÌH$ma àem§V Hw$cH$Uu

_amR>r ì`§J{MÌH$mam§Mm gmYmaU gìdmeo dfmªMm AmT>mdm KoUmam
EH$ _hÎdnyU© XñVEodO..

e§. dm. {H$bm}ñH$a, {e. X. \$S>Urg, ~mimgmho~ R>mH$ao, dg§V gadQ>o, XrZmZmW Xbmb,
_Zmoha gào... Vo AmOMo VéU ì`§J{MÌH$ma

_yë` 1500 én`o & gdbVrV 1000 én`o & Q>nmbIM© 100 én`o
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M_M_rV, Hw$aHw$arV, M{dï> Am{U Ja_mJa_ H$moUmbm
Im`bm AmdS>V Zmhr? nmdgmù`mV Va Aem nXmWmªMr
b‚mVM doJir AgVo. Amnë`mH$So> gUmgwXrbm; _w»`Ëdo
H$ê$Z {Xdmirbm Aem nXmWmªMr aobMob AgVo. nyduÀ`m
H$mir åhUOo \$ma Zmhr nU gmYmaUnUo 30-40 dfmªnydu
ho nXmW© dmQ>ob Voìhm ~ZdÊ`mMr nÕV ZìhVr. ~mOmamVhr
ho nXmW© \$mago {_iV ZgV, {_imbo Var \$ma Mm§Jbo
ZgV Am{U D$R>gyQ> {dH$V AmUUo gd`rMo ZìhVo Am{U
nadS>Vhr ZìhVo. na§Vw AmVm H$mhr Ya~§YM am{hbobm
Zmhr. H$Yrhr, Hw$R>ohr Am{U H$moUVohr nXmW© ~mOmamV
{_iVmV. Ë`m_wio {O^oMo MmoMbo nwadUo ghO eŠ` Pmbo
Amho. Ë`m{edm` `yQ>çy~da ho nXmW© H$go ~Zdmdo `mÀ`m
^a_gmQ> {MÌ{\$Vr AmhoVM Am{U XaamoO Ë`m_Ü`o ^ahr
nS>Vo Amho. `m gJù`mMm n[aUm_ åhUOo Ago ho M_M_rV
nXmW© ImÊ`mMr gd` Pmbr Amho. `mM~amo~a H$moUË`m
d`mV H$moUr H$m` Imdo qH$dm ImD$ Z`o ho gm§JUmao qH$dm
Amnbo Amamo½` AmnUM H$go gm§^mim`Mo ho {ejU
XoUmè`m {MÌ{\$Vr H$mhr H$_r ZmhrV. Ë`m_wio H$m` hmoVo
_mhrV Amho? VocH$Q> nXmW© AmdS>rZo ImVmZm AmnU
H$mhr JwÝhm Va H$aV Zmhr Zm Ago dmQ>V amhVo Am{U Ë`mV
H$m` MwH$sMo Amho? H$maU CKS> Amho. WHOÀ`m à{gÕr
nÌH$mZwgma _¥Ë`yÀ`m AZoH$ H$maUm§n¡H$s EH$ Z§~aMo H$maU
Amho öX`{dH$ma! Am{U `mMm g§~§Y VobH$Q> nXmWmªÀ`m
godZmer OmoS>bm OmVmo. Ë`m_wio Ago nXmW© {H$Vr bmoH$m§Zm
AmdS>rZoMdrZo _ZgmoŠV ImVm `oV AgVrb, àýM Amho.
n[aUm_r _mZ{gH$ XS>nUhr `oV AgUma ho CKS> Amho.

Vgo nm{hbo Va nyduÀ`m H$mir Vobm-VwnmMo-gmIaoMo
Im`bm {_iUo åhUOo _mUyg ^m½`dmZ Amho Ago g_Obo
OmV Ago. gmOyH$ VwnmV ~Zdbobo nXmW© Im`bm {_iUo ho
lr_§VrMo bjU _mZbo OmV Ago. ImÚnXmW© Am{U
Ë`m_Yrb KQ>H$ `m§Mm {dkmZmZo H$ãOm KoVbm Am{U
emñÌewÕ Aä`mgmbm gwédmV Pmbr. VoìhmnmgyZ H$m`

Imdo - H$m` ImD$ Z`o `m {dMmamZo _mUgmbm ^§S>mdyZ
gmoS>bo Amho. AmVm Va AË`mYw{ZH$ V§ÌkmZmÀ`m O_mÝ`mV
H$m` Imdo - H$m` ImD$ Z`o gm§JUmè`m {MÌ{\$VtMm
gwigwimQ> Pmbm Amho. `m {MÌ{\$Vr nmhÿZ gd©gm_mÝ`
_mUyg g§^«_mV nSo>b Aer dñVwpñWVr {Z_m©U Pmbr Amho.
Aem n[apñWVrV Imëboë`m nXmWm©Mo nMZ Var ì`dpñWV
hmoB©b H$m? earamVrb gd©M {H«$`m _mZ{gH$ ñdmñÏ`mda
Adb§~yZ AgVmV. Km~aV Km~aV AVr {dMma H$ê$Z
Imëboë`m VobH$Q> nXmWm©Mo nMZ Var ZrQ>nUo hmoB©b H$m,
Agm àý nS>Vmo. Vgo H$moUVohr Vob dmB©Q> Zmhr. na§Vw VobmMm
dmna H$gm Am{U {H$Vr à_mUmV hmoVmo `mda ~è`mM Jmoï>r
Adb§~yZ AmhoV. Ë`mhrnojm _mÂ`m _Vo àË`oH$ _mUgmMr
_mZ{gH$Vm, emar[aH$ OS>UKS>U, AmZwd§{eH$Vm `mdahr
Amamo½` Adb§~yZ Amho. Vob {H$Vr Am{U H$go dmnam`Mo ho
\$ma _hÎdmMo AmhoM.  Vob OmñV Z VmndUo Am{U EH$Xm
ViUmgmR>r dmnaë`mda Cabobo Vob naV  dmnaUo
Amamo½`mgmR>r `mo½` Zmhr. naV naV Vob Vmndbo AgVm
Ë`m_Yo Q´>mÝg \°$Q> Am{U {\«$a°S>rH$b V`ma hmoVmV. Ë`m_wio
H°$Ýga, öX`amoJ, bÇ>nUm Am{U ̀ H¥$VmMo {dH$ma ̀ m§Mm YmoH$m
dmT>Vmo. VgoM Vob OmñV à_mUmV Vmndbo åhUOo Yya `oD$
bmJë`mdahr Vmndbo Va VobmMo Am°pŠgSo>eZ hmoVo Am{U
earambm KmVH$ KQ>H$ V`ma hmoVmV.

ImÚVobo Am{U Ë`mVrb KQ>H$
_w»` KQ>H$ … 95 Vo 98% Q´>m`p½bgoamBS>

(triglycerides).
{H$aH$moi KQ>H$ …  1 Vo 5% `m KQ>H$m§_wio Vobmbm

gwdmg, a§J Am{U {Q>H$mD$nUm àmá hmoVmo.
ImÚVob åhUOo WmoS>Š`mV pñZ½YnXmW©. H$moUË`mhr

ImÚVobm_Ü`o _w»` KQ>H$ AgVmo Q´>m`p½bgoamBS>
(triglycerides). p½bgoarZÀ`m aoUybm 3 _oXmåb aoUy (fatty

acids) OmoS>bobo AgVmV. _oXmåb åhUOo hm`S´>moOZ Am{U

ImÚVob Am{U Amamo½`

dgwYm Omoer
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H$m~©Z `m§Mr EH$_oH$m§Zm OmoSy>Z ~Zbobr _mi. ho _oXmåb
3 àH$maMo AgVmV. Vo gd© ImÚVobm_Ü`o H$_rOmñV
à_mUmV AgVmV.

1. g§V¥á _oXmåb (saturated fatty acid) … `m
_oXmåbm_Ü`o H$m~©ZMm EH$hr {Û~§Y (double  bond)

ZgVmo. à{H«$`m Ho$boë`m ImÚnXmWm©n¡H$s Jm`, Sw>H$ao `m§Mo
_m§g, H$m|~S>rMo H$mVS>rghrV _m§g `m_Ü`o g§V¥á _oXmåb
OmñV à_mUmV AgVo Am{U Ë`m_wio öX`{dH$mamMm YmoH$m
OmñV dmT>Vmo Ago _mZbo OmVo. bmoUr, Xhr Am{U MrO
`m_Ü`o g§V¥á _oXmåb _moR>çm à_mUmV AgVo; na§Vw Ë`m§Mm
g§X^© öX`{dH$mamMm YmoH$m dmT>Ê`mer bmdbm OmV Zmhr
ho ZdrZ Aä`mgmdê$Z CKS> Pmbo Amho. ho g§V¥á _oXmåb
Zmai, ZmaimMo Vob Am{U nm_Vob `m§_Ü`o _moR>çm
à_mUmV AgVo. ZmaimÀ`m Vobm_Ü`o g§V¥á _oXmåb bhmZ
AmH$mamMo (short fatty acid chains) AgVo Ë`m_wio Ë`mMo
VËH$mi emofU hmoD$Z `H¥$VmH$So> nmR>dbo OmVo, Vm~S>Vmo~
VmH$X {_iÊ`mgmR>r `H¥$V Ë`mMm dmna H$aVo. AÞnMZ
Am{U _mZ{gH$ ñdmñÏ` gwYmaÊ`mgmR>r `mMm Cn`moJ hmoVmo.
g§V¥á _oXmåb gd©gm_mÝ` Vmn_mZmV KZñdê$nmV AgVo.
`m nXmWm©À`m AVr godZmMm n[aUm_ åhUOo LDL

H$moboñQ>oa°mb_Ü`o dmT> hmoUo. aŠVmVrb H$moboñQ>oa°mbMo à_mU
dmT>ë`m_wio  öX`{dH$mamMm YmoH$m dmT>Vmo, AÞmÀ`m
nMZH$m`m©dahr n[aUm_ hmoD$ eH$Vmo. BÝgww{bZMr
H$m`©j_Vm H$_r hmoVo Am{U Ë`mMm n[aUm_ åhUOo Xþgè`m
àH$maMm (type 2) _Yw_oh hmoÊ`mMr eŠ`Vm dmT>Vo.
bÇ>nUmgwÕm dmT>Vmo. Varhr H$mhr emar[aH$ {H«$`m§gmR>r
g§V¥á _oXmåbmMr e[aambm JaO AgVo. g§V¥á _oXmåb
noetÀ`m AmdaUm_Yrb _hÎdmMm KQ>H$ Amho Ë`m{edm`
H$m°{Q>©gmob (cortisol), EñQ´>moOoZ (estrogen), Q>oñQ>moñQ>oa°mZ
(testosterone) `m§gma»`m _hÎdmÀ`m g§àoaH$m§À`m
(hormone) {Z{_©VrgmR>r g§V¥á _oXmåbmMr Amdí`H$Vm
Amho. `m H$maUmñVd Amnë`m OodUmVyZ `m _oXmåbmbm
nyU©nUo ~mX H$aVm `oUma Zmhr.

2. EH$b Ag§V¥á _oXmåb (mono unsaturated fatty

acids, MUSAs) … `m _oXmåbm_Ü`o EH$M {Û~§Y AgVmo. hm
KQ>H$ dZñnVr, Vob{~`m Am{U A°dmoH°$S>monmgyZ H$mT>boë`m
Vobm_Ü`o OmñV à_mUmV AgVmo. hm KQ>H$ _Zwî`mbm
Amamo½`Xm`r Amho. aŠVmVrb H$moboñQ>oa°mb, gmIa
(glucose), `m§Mr nmVir `mo½` amIÊ`mMo H$m_ H$aVmo. LDL

H$_r H$ê$Z Am{U HDL dmT>dyZ aŠVmVrb H$moboñQ>oa°mbMr
nmVir `mo½` amIbr OmVo. n[aUm_r aŠVXm~ `mo½` amIbm
OmVmo Am{U strokeMm YmoH$mhr H$_r hmoVmo. noer Am{U
_‚mmg§ñWoMo (nerve sheath) AmdaU ~ZÊ`mgmR>r EH$b

Ag§V¥á _oXmåb JaOoMo AgVo. na§Vw `m KQ>H$m§Mo godZ `mo½`
à_mUmV H$aUo JaOoMo Amho ZmhrVa dOZ dmT>ob.

3. ~hþAg§V¥á _oXmåb (polyunsaturated fatty

acids, PUSAs) … `m_Ü`o EH$mhÿZ OmñV åhUOo ~hy {Û~§Y
AgVmV. ho _oXmåb àm_w»`mZo XmoZ àH$mamV Ë`mÀ`m
amgm`{ZH$ KS>Urdê$Z {d^mJbobo Amho.

a. Amo_oJm- 3 _oXmåb (omega-3) … hm  KQ>H$ öX`mMo
Amamo½` amIUo, OiOi H$_r H$aUo Am{U aŠVmVrb
Q´>m`p½bgamBS>Mo à_mU H$_r H$aUo hr H$m_o H$aVmo. hm KQ>H$
gmb_Z, _°Ho$aobgmaIo _mgo, Aier, erAm ~r`m (chia

seeds) Am{U AH«$moS> `m_Ü`o _w~bH$ à_mUmV AgVmo.
Amnë`m AmhmamV `m nXmWmªMm g_mdoe Ho$bm nm{hOo.

b. Amo_oJm- 6  _oXmåb (omega-6) … hm KQ>H$ noetMo
AmdaU Am{U _‚mmg§ñWoMo H$m`© `mgmR>r _hÎdmMm Amho.
hm KQ>H$ gmo`m~rZ, _H$m, gy`©\y$b Vobo, gwH$m_odm Am{U
{~`m (nuts and seeds) `m_Ü`o AgVmo. øm nXmWmªMm
Amnë`m AmhmamV g_mdoe H$aUo JaOoMo Amho.

{H$aH$moi KQ>H$ …
AJXr Aën à_mUmV Agbobo KQ>H$ VobmMm gwdmg,

a§J Am{U {Q>H$mD$nUm `mgmR>r H$maUr^yV R>aVmV. \$maM
AË`ën à_mUmV \$m`Q>moñQ>oH$m°c AgVmV Am{U Vo
H$moboñQ>oa°mbMo e[aamV hmoUmao emofU H$_r H$aÊ`mg _XV
H$aVmV. WmoS>çm à_mUmV OrdZgÎdo A, D, E AgVmV.

Am`wd}XmZo Jm`rÀ`m gmOyH$ Vwnmbm _hÎd {Xbobo
Amho. Vwnm_Ü`o g§V¥á _oXmåbmMo à_mU OmñV åhUOo 50
Vo 65% Amho. 10 J«°_ Vwnm_Ü`o 30 {_br J«°_
H$moboñQ>oa°mb AgVo. EH$b Ag§V¥á _oXmåb 25 Vo 30%
AgVo, ho earambm Amamo½`Xm`r Amho. Ë`m ì`{V[aŠV
ã`wQ>oarH$ Amåb 3 Vo 5% Am{U OrdZgÎd K2 AgVo Vo
BVa Vobm_Ü`o ZgVo. ho ã`wQ>oarH$ AgrS> _moR>çm
AmVS>çmÀ`m Amamo½`mgmR>r, AÞnMZmgmR>r Am{U OiOi
(inflammation) H$_r H$aÊ`mgmR>r Cn`wŠV Amho.
OrdZgÎd E Oo öX`mÀ`m Amamo½`mgmR>r \$m`Xoera AgVo
Vo \$ma WmoS>çm à_mUmV AgVo. öX`mMo Amamo½` Mm§Jbo
AgUmè`m§Zr `mo½` à_mUmV Vyn Im`bm H$mhrM haH$V
Zmhr. Ë`m_wio earañdmñÏ`mgmR>r \$m`XmM hmoB©b.

ImÚVob H$moUVoM dmB©Q> Zmhr, na§Vw àË`oH$ ImÚVobmMo
JwUY_© doJio AmhoV. gd©gmYmaUnUo ImÚVobmMm dmna
AmnU VrZ-Mma doJdoJù`m nÕVtZr H$aVmo, H$ƒo Z
VmndVm, \$moS>UrgmR>r Am{U ViUmgmR>r. Ë`mì`{V[aŠV
~oqH$JgmR>r Vob, bmoUr dmnabo OmVo. Ho$H$, {~pñH$Q>o dJ¡ao
~ZdVmZm Iyn OmñV Vmn_mZmV ̂ mOUo hr {H«$`m hmoV AgVo.
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H$moUVo Vob dmnamdo ho AmnU H$emgmR>r VobmMm dmna H$aUma
AmhmoV `mdê$Z R>adUo JaOoMo Amho. VobmÀ`m S>ã`mda
Vobm_Yrb KQ>H$ Am{U Ë`m KQ>H$mMo Ë`m Vobm_Yrb à_mU
N>mnbobo AgVo. Vo dmMyZ 2-3 Vobo AmbQy>ZnmbQy>Z
dmnamdrV. åhUOo gd© KQ>H$m§Mm Amnë`m AmhmamV g_Vmob
gmYbm OmB©b. CXmhaUmW©, Vwåhr EŠñQ´>m ìh{O©Z Am°{bìh
Vob dmnaV Agmb Va Ë`m OmoS>rbm amB©Mo Vob Am{U
AdmoH°$S>moVob dmnamdo. Vwåhr H$moëS>àog ^wB©_wJVob dmnaV
Agmb Va Ë`mÀ`m OmoS>rbm amB©Mo Vob qH$dm gmOyH$ Vyn
(EHy$U VobmÀ`m 20%) dmnam`bm haH$V Zmhr. Aem àH$mao
Vobm§Mm dmna H$aVmZm Ë`mVrb KQ>H$m§Mm AmhmamV Am{U
dmnaÊ`mÀ`m nÕVrZwgma g_Vmob gmYbm Jobm nm{hOo.

\$ŠV öX`mÀ`m Amamo½`mgmR>rM Zmhr Va EHy$UM
earamÀ`m Amamo½`mgmR>r ImÚVobmMm dmna H$aVmZm ~è`mM
Jmoï>r {dMmamV KoUo JaOoMo Amho. XaamoO {H$Vr Cî_m§H$mMr
(calories) JaO ì`ŠVrbm Amho, H$emgmR>r (H$ƒo Vob
g°bS>gmR>r, \$moS>UrgmR>r, ViUmgmR>r BË`mXr) Vob
dmnam`Mo Amho `mMm {dMma H$ê$Z H$moUVo Vob dmnamdo ho
R>adbo nm{hOo. àË`oH$ VobmV Mm§Jbo, _Ü`_ Am{U dmB©Q>
JwUY_© AgVmVM. WmoS>Š`mV nwT>rbà_mUo {dMma H$amdm-

l H$ƒo qH$dm H$_r Vmn_mZmV dmnaÊ`mgmR>r ImÚVob
… àW_ JmiUrMo Am°{bìh Vob (extra virgin olive oil,

EVOO). ̀ m Vobm_Ü`o öX`mgmR>r Amamo½`Xm`r EH$b Ag§V¥á
_oXmåb OmñV à_mUmV AgVo. VgoM VmH$XdmZ
A±{Q>Am°pŠgS|>Q> Oo OiOi (inflammation) H$_r H$aVmV
Ë`m§Mohr à_mU Mm§Jbo Amho. `m VobmMo Yya `oÊ`mMo Vmn_mZ
H$_r Agë`m_wio ho Vob Cƒ Vn_mZmgmR>r dmnê$ Z`o.

l \$moS>Ur qH$dm ~oqH$JgmR>r AdmoH°$S>moVob,
e|JXmUmVob (cold press) Vyn `mo½` Amho … ho Vob
öX`mÀ`m Amamo½`mgmR>r EVOO VobmgmaIoM Amho na§Vw
Cƒ Vmn_mZmV dmnabo Var MmbVo. H$maU `m VobmMo Yya
`oÊ`mMo Vmn_mZ Iyn OmñV Amho.

l ~oqH$J Am{U ViUmgmR>r H°$Zmobm ImÚVob `mo½`
Amho. `m Vobm_Ü`o g§V¥á _oXmåbmMo à_mU H$_r AgyZ
Amo_oJm-3 hm KQ>H$ Amho. VgoM, ̀ m Vobmbm Cƒ Vmn_mZmV
Yya `oVmo. VgoM, ^wB©_yJ H$moëS>àog Vobhr dmnaVm `oB©b.

l H$_r à_mUmV qH$dm eŠ`Vmo dmnê$ Z`o Ago
pñZ½YnXmW© … bmoUr, Vyn `m pñZ½YnXmWm©V g§V¥á
_oXmåbmMr _mÌm OmñV à_mUmV AgVo. Varhr `m
Vobm_Ü`ohr H$mhr KQ>H$ Amamo½`dY©H$ AmhoV. H$_r
à_mUmV dmna H$am`bm haH$V Zmhr.

l dmnê$ Z`o … [a\$mB§S> VobmMm dmna eŠ`Vmo
Q>mimdm. Cƒ Vmn_mZmV qH$dm H$mhr agm`ZmÀ`m dmnam_wio

`m VobmV Q´>mÝg _oXmåb, A±{Q>Am°pŠgS§>Q> Am{U {dfmar
KQ>H$ {Z_m©U Pmbobo Agy eH$VmV.

B. g. 1960 nmgyZ OJmVrb gd© Amamo½`{df`H$
g§ñWm, AJXr A_o[aH$Z hmQ>© Agmo{gEeZgwÕm (AHA)

g§V¥á _oXmåbmMo à_mU Amhmam_Ü`o H$_r Agmdo Aer
{e\$mag H$aV hmoVo. ho à_mU EHy$U JaO Agboë`m
Cî_m§H$mÀ`m 6 Q>ŠŠ`m§nojm OmñV Zgmdo. hr {e\$mag Ë`m
H$mir Pmboë`m g§emoYZmVrb {ZîH$fm©da AmYm[aV hmoVr.
na§Vw AbrH$So> Pmboë`m qH$dm Mmby Agboë`m
g§emoYZmVrb {ZîH$f© doJio AmhoV. H$mhr g§emoYZmV Ago
{XgyZ Ambo Amho H$s g§V¥á _oXm§åbmMm öX`amoJmer gai
gai H$mhrhr g§~§Y Zmhr. `mMm AW© Agm Zmhr H$s g§V¥á
_oXmåbmnmgyZ H$mhrhr VmoQ>o ZmhrV. Varhr g§V¥á
_oXmåbmdarb g§emoYZmV EH$ Jmoï> gd©_mÝ` Amho Vr åhUOo
`m _oXmåbm_wio LDL H$moboñQ>a°mb_Ü`o dmT> hmoVo. Mmby
Agboë`m g§emoYZmV Ago {XgyZ Ambo Amho H$s nwT>rb
KQ>H$m§Mm öX`mÀ`m Amamo½`mda H$mhrhr n[aUm_ hmoUma
Zmhr, Pmbm Va \$m`Xm hmoB©b.

l Mmam ImUmè`m OZmdam§Mo XÿY Am{U XþYmMo nXmW©.
l Mmam ImUmè`m OZmdam§Mo à{H«$`m Z Ho$bobo _m§g.
l Zmai Am{U ZmaimMo nXmW©.
l H$_rV H$_r gmIa KmVbobo JS>X (dark)

chocolate.
nwT>rb nXmW© ImUo öX`mÀ`m Amamo½`mgmR>r `mo½` Zmhr.

öX`{dH$mamMm YmoH$m dmTy> eH$Vmo.
l Vibobo Am{U Iyn à{H«$`m Ho$bobo ZmíË`mMo

nXmW©.
l ^anya gmIa Agbobo ~oH$ar nXmW©.
l à{H«$`m Ho$bobo Am{U g§ajH$ (preservative)

KmVbobo _m§g.
g§emoYH$m§Zr H$mT>boë`m Aem H$mhr nañna{damoYr

{ZîH$fmª_wio g§V¥á _oXmåb Am{U Ë`mMm öX`mÀ`m
Amamo½`mda hmoUmam n[aUm_ `m {df`mda MMm© Mmby AgyZ
R>mog {ZîH$f© H$mT>Ê`mgmR>r AmUIr g§emoYZmMr JaO Amho.
WmoS>Š`mV H$m` Va Vob-Vyn dmnaVmZm hdm_mZ, gd`r,
emar[aH$ OS>UKS>U, H$m_mMo ñdê$n dJ¡a|Mm {dMma
H$amdm. EH$mM VobmMm dmna Q>mimdm. Ë`mEodOr XmoZ-VrZ
Vobo AmbQy>ZnmbQy>Z dmnamdr. AmhmamVyZ g§V¥á _oXmåb
H$_r H$aVmZm Ë`m§À`mEodOr H$m` dmnamdo `mMm gImob
{dMma H$aUo JaOoMo Amho. à{H«$`m Ho$bobo nXmW© dÁ`©
H$amdo ho CÎm_.

- dgwYm Omoer
josudha47@gmail.com
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1. AmoVH$m_
YmVy§Mo AmoVH$m_ (H$mpñQ>§J) hr EH$ A{VàmMrZ Am{U

à_wI YmVwH$m_ à{H«$`m Amho. `m_Ü`o {dVibobm YmVy
gmÀ`mV AmoVyZ BpÀN>V AmH$mamMr dñVy ~Zdbr OmVo.
AmO ho V§ÌkmZ  Am¡Úmo{JH$ CËnmXZmgmR>r _moR>çm à_mUmda
dmnabo OmVoM, {edm` Vo H$bmË_H$ _yVu, gOmdQ>r dñVy
Am{U Ym{_©H$ à{V_m V`ma H$aÊ`mgmR>rhr dmnabo OmVo.
YmVy§À`m AmoVH$m_mMm B{Vhmg hm _mZdr g§ñH¥$Vr Am{U
V§ÌkmZmÀ`m {dH$mgmMm nm`m Amho. ^maVmÀ`m qgYy
g§ñH¥$VrVrb "_mohoZ-Omo-Xmamo' `oWo gmnS>bobm
B. g. nyd© 2500_Yrb "ZV©H$sMm H$m§ñ`nwVim' ho
OJmVrb "bm°ñQ> d°Šg H$mpñQ>§J'Mo gdm©V OwZo Am{U CËH¥$ï>
CXmhaU _mZbo OmVo. AË`§V Cƒ Vmn_mZmÀ`m ^Å>çm
{dH${gV Ho$ë`m Joë`mZ§Va bmoI§S> {dVidyZ Ë`mMo
AmoVH$m_ H$aÊ`mg gwédmV Pmbr Am{U `m V§ÌkmZmMm
dmna H$ê$Z ~rS>nmgyZ eoVrMr AdOmao Am{U `wÕgm{hË`
_moR>çm à_mUmda V`ma Ho$bo OmD$ bmJbo. Bgdr gZmÀ`m
Mm¡Ï`m  eVH$mV ~Zdbobm {XëbrMm bmohñV§^ hm ^maVr`
YmVwemñÌmMm M_ËH$ma _mZbm OmVmo. AmoVH$m_ Am{U

KS>mB© (\$mo{OªJ) `m§À`m OmoS> V§ÌkmZmVyZ ~Zdboë`m `m
ñV§^mbm AmOhr J§O bmJbobm Zmhr. H$m§ñ`, {nVi qH$dm
Vm§ã`mÀ`m _yVu, gOmdQ>r dñVy, _§{XamVrb Xodr-XodVm§À`m
à{V_m `m gd© Jmoï>r AmoVH$m_mVyZ V`ma Ho$ë`m OmVmV.
àmMrZ Am{U AmYw{ZH$ AmoVH$m_m§Mr H$mhr CXmhaUo
AmH¥$Vr 1 _Ü`o XmIdbr AmhoV.

AmoVH$m_ à{H«$`oMo _w»` Q>ßno -
1. Amnë`mbm Á`m dñVyMm AmH$ma hdm Amho,

V§VmoV§V VerM à{VH¥$Vr bmHy$S>, {ga°{_H$, ßbmpñQ>H$ qH$dm
ñdñV d hbŠ`m YmVynmgyZ ~Zdbr OmVo. {dVibobm CîU
YmVy W§S> hmoV AgVmZm Ë`mMo hmoUmao AmHw§$MZ bjmV
KoD$Z Vr qH${MV _moR>r R>odbobr AgVo. `m à{VH¥$Vrbm
"n°Q>Z©' åhUVmV.

2. hm n°Q>Z© {deof àH$maÀ`m dmiyV qH$dm _mVrV
Xm~yZ R>odyZ gmMm (_moëS>) V`ma Ho$bm OmVmo. n°Q>Z© ~mhoa
H$mT>ë`mda dmiy_Ü`o EH$ nmoH$ir V`ma hmoVo. BpÀN>V
dñVyÀ`m AmV nmoH$ir R>odm`bm hdr Agob, Va gmÀ`mÀ`m
nmoQ>mV `mo½` Ë`m OmJoda EH$ Jm^m R>odbm OmVmo.

YmVwê$nU - 2

AmZ§X Kmao

AmH¥$Vr 1
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AmH¥$Vr 2 _Ü`o H$ßnrÀ`m (nwbr) AmH$mamÀ`m dñVyMm
gmMm Am{U _Ymo_Y R>odbobm Jm^m XmIdbm Amho. gmMm
V`ma Pmë`mda Ë`m_YyZ n°Q>Z©bm ~mhoa H$mT>Vm `mdo `mgmR>r
hm gmMm XmoZ noQ>çm§_Ü`o {d^mJbm Amho. `m gmÀ`mV
{dVibobm YmVy AmoVÊ`mgmR>r Am{U Vmo ^aë`mda
OmñVrÀ`m YmVybm ~mhoa nS>Ê`mgmR>r dmQ>m R>odë`m AmhoV.

3. g§~§{YV YmVy qH$dm {_lYmVybm {d{eï> àH$maÀ`m
^Å>rV KmbyZ Ë`mÀ`m {dViUq~Xÿnojm OmñV Vmn_mZmbm
Vmo Ðdê$nmV `oB©n`ªV Vmndbm OmVmo.

4. {dVibobm CîU YmVy `§Ìm§À`m gmhmæ`mZo hiyhiy
gmÀ`mV AmoVbm OmVmo Am{U gmdH$me W§S> Ho$bm OmVmo.

5. YmVy nyU©nUo W§S> hmoD$Z KÅ> Pmë`mda gmMm CKSy>Z
qH$dm VmoSy>Z AmV V`ma Pmbobr dñVy ~mhoa H$mT>br OmVo.

6. Ë`m dñVwÀ`m H$S>m gm\$ H$aUo, A{V[aŠV YmVy
H$mnyZ Q>mH$Uo Am{U JaO Agë`mg {VMo _{eqZJ H$ê$Z
AMyH$ n[a_mUmV AmUUo, H$moard H$m_, nm°{be BË`mXr
H$m_o H$ê$Z {Vbm A§{V_ ê$n {Xbo OmVo.

Hw$R>bm gmMm H$moUË`m nXmWm©nmgyZ ~Zdm`Mm Amho
Am{U Ë`mV {dVibobm YmVy H$gm AmoVm`Mm Amho

`mdê$Z AmoVH$m_m§Mo dJuH$aU Ho$bo OmVo. g±S> H$mpñQ>§J,
S>m` H$mpñQ>§J, BÝìhoñQ>_|Q> H$mpñQ>§J Am{U g|{Q´>â`wJb
H$mpñQ>§J ho AmoVH$m_mMo à_wI àH$ma AmhoV. BpÀN>V dñVyMo
_yë`, _hÎd, AmH$ma, dOZ, g§»`m Am{U AMyH$Vm `m§Mm
{dMma H$ê$Z Vr dñVy H$moUË`m AmoVH$m_ nÕVrZo V`ma
H$am`Mr ho R>adbo OmVo.

2. OmoS>H$m_
~è`mMem H$maUm§gmR>r YmVy§Mo AZoH$ ^mJ EH$Ì OmoS>mdo

bmJVmV. Ë`mVbo H$mhr OmoS> H$m`_ ñdê$nmMo Am{U H$mhr
VmËnwaË`m ñdê$nmMo AgVmV. H$m`_ ñdê$nmÀ`m OmoS>m§Zr
V`ma Pmboë`m  H$m_mVrb OmoS>bobo ^mJ ghOmghOr gwQ>o
H$aVm `oV ZmhrV. Ë`m§Zm Omoa bmdyZ gwQ>o Ho$ë`mg Ë`m§À`mV
{dH¥$Vr {Z_m©U hmoVo. VmËnwaË`m ñdê$nmÀ`m OmoS>m§Zr
OmoS>bobo ^mJ hdo Voìhm ghO gwQ>o H$aVm `oVmV d nwÝhm
n{hë`mà_mUo OmoS>Vm `oVmV.

H$m`_ ñdê$nmMr OmoS>H$m_o nwT>rb nÕVtZr H$aVmV …
(1) S>mIH$m_, (2) PmiH$m_, (3) {dViOmoS>H$m_
(dopëS§>J), (4) [aìhoqQ>J, (5) VmaQ>mHo$, (6) Amg§OH$
OmoS>, (7) Xm~ OmoS>, (8) AmHw§$MZ OmoS>. n{hë`m XmoZ
àH$mam§V XmoZ ^mJ EH$_oH$m§Zm OmoS>Ê`mgmR>r {d{eï> YmVybm
{dVidyZ Ë`m OmoS>mÀ`m {R>H$mUr KmbVmV. CXmhaUmW©,
gmoëS>[a¨J. {dViOmoS> ̀ m àH$mamV _mÌ Á`m EH$m YmVyMo XmoZ
^mJ EH$_oH$m§g OmoS>m`Mo AgVmV Ë`m§À`m OmoS>mÀ`m {R>H$mUr
Ë`mM YmVyMr H$m§S>r d OmoS>mMr Q>moHo$ EH$mM doir {dVidyZ
Ë`m§À`m agm§Mm {_bm\$ H$aVmV. Ë`m_wio OmoS> _yi YmVyer
EH$ê$n hmoVmo. Agm nŠH$m OmoS> gmoS>dUo AeŠ` AgVo,
Ë`mbm H$mnyZM H$mT>mdo bmJVo. [aìhoqQ>J ̀ m nÕVrV YmVy§À`m
^mJm§Zm EH$Ì Yê$Z AmYr OmoS>mÀ`m {R>H$mUr [aìhoQ>mÀ`m
OmS>rÀ`m AmH$ma_mZmMr  ^moHo$ nmSy>Z KoVmV. Z§Va Ë`mV
[aìhoQ> KmbyZ [aìhoQ>mÀ`m ̂ moH$m~mhoa Amboë`m Q>moH$m§Zm R>moHy$Z
hmVmZo dm `§ÌmÀ`m gmhmæ`mZo [aìhoQ>mÀ`m S>moŠ`mMm AmH$ma
XoVmV. VmaQ>mHo$ ̀ m nÕVrZo YmVy§Mo qH$dm YmVy d AYmVy§Mo nÌo
EH$_oH$m§Zm Cƒ H$m~©Z-nmobmXmÀ`m B§J«Or U AjamÀ`m
AmH$mamÀ`m VmaQ>mŠ`m§Zr ̀ §ÌmÀ`m gmhmæ`mZo EH$Ì OmoS>VmV.
Amg§OH$ OmoS> `m nÕVrZo YmVy§Mo qH$dm AYmVy§Mo ^mJ
EH$_oH$m§Zm Amg§OH$m§Zr åhUOo \o$ìhH$m°b qH$dm A°aoëS>mBQ>
`m§gma»`m {MH$Q> nXmWmªZr Xm~ XoD$Z OmoS>VmV. Xm~OmoS> ̀ m
nÕVrV Xm~mÀ`m gmhmæ`mZo YmVyÀ`m XmoZ ^mJm§Mo OmoS>H$m_
H$aVmV. OmoS>mÀ`m {R>H$mUr EH$m ^mJm_Yrb ^moH$mV qH$dm
Imo~UrV {eaUmam Xþgam ^mJ qH$dm Ë`mMm EH$ ^mJ
Aënm§emZo _moR>m AgVmo. Ë`m_wio Xm~ {Xë`mda qH$dmAmH¥$Vr 2
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R>moH$ë`mda Vo  XmoÝhr ^mJ EH$_oH$m§V KÅ> nŠHo$ ~gVmV.
AmHw§$MZ OmoS> `m nÕVrV OmoS>m`À`m ^mJm§n¡H$s EH$ ^mJ
W§S> R>odVmV d Xþgam VmndyZ àgaU nmdë`mda W§S> ^mJmda
MT>dVmV qH$dm Vá Ho$coë`m ^mJmV W§S> ^mJ IwngVmV.
Z§Va Vo ^mJ VobmV qH$dm nmÊ`mV Vm~S>Vmo~ ~wS>dVmV.
Ë`m_wio Vá ^mJ W§S> hmoD$Z AmHw§${MV hmoVmo d W§S> ^mJmda
KÅ> nH$S> YaVmo.

`m gJù`m OmoS>H$m_m§_Ü`o YmVwê$nUmÀ`m Ñï>rZo
{dViOmoS> qH$dm dopëS§>J ho gdm©V OmñV _hÎdmMo Amho.
`mV OmoS>mÀ`m {R>H$mUr Agbobm YmVy {dViyZ nwÝhm KÅ>
hmoVmZm Ë`mÀ`m A§VJ©V g§aMZoV H$mhr ~Xb hmoD$ eH$VmV
åhUyZ H$mhr doim Ë`mZ§Va Ë`m OmoS>mMo CîUVm g§ñH$aU
H$amdo bmJVo. gmÜ`m gm`H$bnmgyZ àM§S> OhmOo Am{U
{d_mZmn`ªV Am{U KamVrb bhmZem pIS>H$snmgyZ
_moR>_moR>çm B_maVr Am{U nwbm§n`ªV gJù`m {R>H$mUr pñWa
Am{U _O~yV g§aMZm C^r H$aÊ`mgmR>r dopëS§>J V§ÌkmZmMm
dmna Ho$bm OmVmo. CîUVm, Xm~ qH$dm XmoÝhrMm dmna H$ê$Z
XmoZ qH$dm A{YH$ VwH$So> H$m`_ñdê$nr EH$_oH$m§Zm
OmoS>Ê`mMr dopëS§>J hr  EH$ _hÎdmMr Am¡Úmo{JH$ à{H«$`m
Amho. `m_Ü`o OmoS>ë`m OmUmè`m XmoZ ^mJm§À`m H$S>m§Zm
OmoS>mÀ`m OmJodaM {dVidbo OmVo Am{U Ë`mV
Amdí`H$VoZwgma ~mø YmVy ({\$ba _oQ>b) OmoSy>Z EH$
_O~yV gm§Ym V`ma Ho$bm OmVmo. ~mH$sMm _w»` ^mJ W§S>M
R>odbm OmVmo. dopëS§>JMohr {d{dY àH$ma àM{bV AmhoV.

BbopŠQ´>H$ AmH©$ dopëS§>J hm dopëS§>JMm gdm©V OwZm
Am{U gm_mÝ` àH$ma Amho. `mV drOàdmhmMm dmna H$ê$Z

BboŠQ´>moS> Am{U YmVyÀ`m _Ü`o EH$ {R>UJr qH$dm Ádmbm
({dÚwV AmH©$) {Z_m©U Ho$br OmVo. Ë`mÀ`m àM§S> CîUVo_wio
Ë`m OmJr Agbobm XmoÝhr VwH$S>çm§_Yrb WmoS>m YmVy
{dViyZ {_giVmo Am{U Vmo Om°~ W§S> hmoVmZm EH$g§Y
hmoVmo. `m {H«$`o_mJrb VÎd Am{U àmË`{jH$ CXmhaU
AmH$Vr H«$.3 _Ü`o XmIdbo Amho.

{_J dopëS§>J (MIG - Metal Inert Gas Welding) `m
nÕVr_Ü`o AmH©$À`m {R>H$mUr EH$ {\$ba _Q>r[a`bMr dm`a
gVV nwadbr OmVo. dopëS§>J H$aVmZm dmVmdaUmVrb
Am°pŠgOZ_wio gm§Ym Iam~ hmoD$ Z`o åhUyZ
"AmJm©Z'gma»`m {ZpîH«$` dm`y§Mm g§ajH$ H$dM åhUyZ
dmna Ho$bm OmVmo.

{Q>J dopëS§>J (TIG - Tungsten Inert Gas Welding) ̀ m
àH$mamV AmH©$_wio Z {dViUmam Q>§JñQ>Z YmVyMm BboŠQ´>moS>
dmnabm OmVmo. `mV dopëS§>J Iyn AMyH$ Am{U ñdÀN> hmoVo.
{_J dopëS§>Jà_mUoM `mVhr erpëS§>J J°gMm dmna Ho$bm
OmVmo, nU YmVyV ^a KmbyZ Ë`mbm OmoS>Ê`mgmR>r AmH©$À`m
OmoS>rbm doJim {\$ba am°S> nwadmdm bmJVmo.

J°g dopëS§>J (Gas Welding/Oxy-Acetylene

Welding) `m nÕVrV {dOoEodOr ÁdbZerb dm`yMm dmna
Ho$bm OmVmo. Am°pŠgOZ Am{U A°{g{Q>{bZ `m dm`y§Mo
{_lU EH$Ì noQ>dyZ Á`moV V`ma Ho$br OmVo. `m Á`moVrÀ`m
CîUVoZo YmVy {dVidyZ OmoS>bo OmVmV. {OWo drO CnbãY
ZgVo Aem XþJ©_ ^mJmV, eoVmV, añË`m§À`m H$So>bm qH$dm
S>m|Jami ^mJmVrb ~m§YH$m_ joÌmV {OWo drO CnbãY
ZgVo, {VWo XþéñVrÀ`m H$m_mgmR>r `mMm Cn`moJ Ho$bm

AmH¥$Vr 3
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OmVmo. `mVë`m Am°pŠgA°{g{Q>{bZ Q>m°M©Mm EH$ gdm©V _moR>m
JwU åhUOo `mMm dmna Ho$di YmVy OmoS>Ê`mgmR>rM Zmhr,
Va Vmo YmVyÀ`m ßboQZm AË`§V AMyH$VoZo H$mnÊ`mgmR>rhr
hmoVmo. `m_wio ~hþVoH$ H$maImÝ`m§_Ü`o drO Agbr Var hm
Q>m°M©hr R>odbm OmVmo, BVHo$M Zìho Va Ë`mbm EH$m `§Ìmbm
OmoSy>Z gaH$dVmhr `oVo Am{U ßboQ>nmgyZ Mm¡H$moZr, Jmob
qH$dm A{Z`{_V AmH$mam§Mo VwH$So> H$mnVm `oVmV.

ZQ>, ~moëQ>, ñH«y$, pŠbn dJ¡a|À`m gmhmæ`mZo VmËnwaË`m
ñdê$nmMr OmoS>H$m_o Ho$br OmVmV, Vr ñH«y$ S´>m`ìha qH$dm
nmÝømZo ImobVm Am{U naV OmoS>Vm `oVmV. `m H$m_m§_Ü`o
_yi YmVybm YŠH$m bmJV Zmhr.

3. `§ÌU (_erqZJ)
AmoVH$m_, KS>mB©, bmQ>U dm ~{h:gmaU `m à{H«$`m§Zr

V`ma Ho$boë`m T>mo~i AmH$mamÀ`m dñVybm R>amdrH$ _mnm§Mm
AMyH$ AmH$ma XoÊ`mgmR>r {VÀ`m n¥ð>^mJmda Oéarà_mUo
`§ÌU{H«$`m (`§ÌmÀ`m gmhmæ`mZo KmgUo, H$moaUo, H$mnUo
BË`mXr) H$amì`m bmJVmV. gJù`mM `§Ìm§Mo ~hþVoH$ gwQ>o
^mJ `§ÌU{H«$`oVyZM V`ma Ho$bo OmVmV. `m {H«$`m§_wio
CËnmXZj_Vm Am{U JwUdÎmm XmoÝhr Jmoï>r dmT>ë`m AmhoV.
`mVyZ V§VmoV§V EH$mgmaIo EH$ Ago AZoH$ ^mJ V`ma H$aVm
`oV Agë`m_wio Ë`m§Mr OwidUr H$aUo Am{U JaO
nS>ë`mg Vo ~XbVm `oUo gwb^ Pmbo Amho.

nyduÀ`m H$mimVgwÕm ahmQ>, OmVo, MaIm, hmV_mJ
`m§gmaIr `§Ìo Cn`moJmV hmoVr, nU VoìhmMo Hw$eb H$mamJra
Vr H$mhr Am¡Omam§À`m gmhmæ`mZo hmVmZoM V`ma H$aV
AgV. Ooåg d°Q>Zo n{hbo B§{OZ V`ma H$aVmZm Ë`mMo ^mJ
H$go V`ma H$ê$Z KoVbo AgVrb? Ë`mZo B§{OZmMo {d{dY
^mJ V`ma H$aÊ`mgmR>r àm_w»`mZo nma§n[aH$ bmohmaH$m_,
AmoVH$m_ Am{U AË`§V H$ï>mMo Ago _mZdr l_ dmnabo.
{nñQ>Zbm ~mø JmobmB© Am{U {gqbS>abm A§VJ©V JmobmB©
XoÊ`mgmR>r Ë`m H$mimVë`m Hw$eb H$mam{Jam§Zr H$mhr OwJmSo>
V`ma Ho$br Am{U Vr hmVmZoM {\$adyZ hiyhiy Ë`m§Zm hdo
hmoVo Vgo Zo_Ho$ AmH$ma V`ma Ho$bo. Ë`mZ§VaÀ`m XmoZ
eVH$m§_Ü`o B§{OZm§Mm Am{U {dOoÀ`m _moQ>matMm Cn`moJ
gwê$ bmJë`mZ§Va `§ÌUH$m_mgmR>r {d{dY àH$maMr AZoH$
`§Ìo V`ma hmoV Jobr Am{U Ë`m§À`m_wio BVa Ag§»` `§Ìo
d CnH$aUo V`ma H$aVm `oUo eŠ` Pmbo.

gd© `§ÌU{H«$`m§_Ü`o YmVyÀ`m EH$m VwH$S>çmbm H$mnyZ,
H$moê$Z, KmgyZ qH$dm IadSy>Z Ë`mbm BpÀN>V AmH$ma,
n[a_mU (S>m`_|eZ) Am{U {\${ZqeJ {Xbo OmVo. `m
à{H«$`obm "_Q>o[a`b [a_yìhb àmogog' Agohr åhUVmV,

H$maU `mV ZH$mo Agbobm YmVy "{Mßg' qH$dm N>moQ>çm
H$Um§À`m ñdê$nmV H$mTy>Z Q>mH$bm OmVmo. `m_Ü`o nwT>rb
à_wI à{H«$`m§Mm g_mdoe hmoVmo.

1. Q>{ZªJ (boW _erZ) … `m_Ü`o YmVyMm VwH$S>m
(Om°~) Ë`mÀ`m Ajm^modVr Jmob {\$adbm OmVmo Am{U
EH$m qgJb-nm°B§Q> H$qQ>J Qy>bÀ`m gmhmæ`mZo Ë`mbm
~mhoê$Z N>oX XoD$Z Ë`mbm X§S>JmobmH$ma AmH$ma {Xbm OmVmo,
VgoM Ë`mMm ì`mg H$_r Ho$bm OmVmo,  Ë`mda doJdoJù`m
nm`è`m, e§Hy$ qH$dm dH«$ AmH$ma V`ma Ho$bo OmVmV.

2. {_qbJ _erZ_Ü`o Om°~ pñWa AgVmo Am{U AZoH$
XmVo Agbobo {\$aVo H$Q>a Ë`mMm n¥ð>^mJ gnmQ> H$aÊ`mgmR>r
qH$dm Ë`mda Imo~Ur nmS>Ê`mgmR>r dmnabo OmVo. `m XmoZ
_w»` {H«$`m§Mr CXmhaUo AmH¥$Vr 4 _Ü`o XmIdbr AmhoV

3. {S´>qbJ _erZ_Ü`o  doJmZo JaJa {\$aUmè`m  {S´>b
{~Q>Mm Cn`moJ H$ê$Z YmVy_Ü`o Jmob {N>Ð nmS>bo OmVo.

4. eoqnJ Am{U ßboqZJ `§Ìm§_Ü`o YmVyMm n¥ð>^mJ
gnmQ> H$aÊ`mgmR>r qgJb-nm°B§Q> Qy>bMm dmna H$ê$Z Ë`mbm
gai aofoV IadS>bo OmVo.

5. J«mB§qS>J hr EH$ {\${ZqeJMr à{H«$`m Amho. `mV
A~«o{gìh ìhrb {\$adyZ Ë`mZo KmgVmZm YmVyMm AJXr

Q>{ZªJ Am{U {_qbJ Om°ãgMo Z_wZo
AmH¥$Vr 4
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gyú_ ^mJ H$mTy>Z n¥ð>^mJ JwiJwirV Ho$bm OmVmo Am{U
n[a_mUm§_Ü`o AË`§V gyú_ ~Xb H$ê$Z Om°~Mr AMyH$Vm
JmR>Vm `oVo.

6. YmVyÀ`m VwH$S>çmbm H$mnÊ`mgmR>r nm°da h°H$
gm°_Ü`o AZoH$ XmVo Agbobr EH$ H$adV _mJonwT>o gaH$V
AgVo Am{U {VÀ`m dmQ>oda R>odboë`m YmVyÀ`m VwH$S>çmMo
{d^mOZ H$aVo.

7. Anma§n[aH$ _erqZJ à{H«$`m … YmVy AË`§V H$S>H$
AgVmo qH$dm Ë`mMm AmH$ma Iyn pŠbï> AgVmo, {OWo
nma§n[aH$ Qy>b An`er R>aVmV, {VWo B©S>rE_, boOa ~r_
`m§gma»`m AmYw{ZH$ V§ÌkmZm§Mm dmna Ho$bm OmVmo.

WmoS>Š`mV gm§Jm`Mo Pmë`mg H$mhr `§Ìm§_Ü`o Om°~ Jmob
Jmob {\$aV AgVmo qH$dm _mJonwT>o gaH$V AgVmo Am{U
EH$m OmJr pñWa Agbobo Qy>b Ë`mMm H$sg nmS>Vo, Va
H$mhr `§Ìm§_Ü`o doJmZo {\$aUmao {S´>b{~Q> qH$dm H$Q>a YmVyÀ`m
{Mßg H$mT>Vo. `mVrb H$mhr `§Ìm§Mr {MÌo AmH¥$Vr 5 _Ü`o
{Xbr AmhoV. Á`m YmVybm H$mnm`Mo, H$moam`Mo qH$dm
IadS>m`Mo Agob Ë`mÀ`m H$m{R>Ê`mnojm Vo H$m_ H$aÊ`mMo
gmYZ Iyn OmñV H$R>rU AgUo Amdí`H$ AgVo. åhUyZ
Vr Qy>ëg Am{U H$Q>a AË`§V H$R>rU, _O~yV Am{U OmñV
Vmn_mZ ghZ H$ê$ eH$Umè`m {d{eï> nXmWmªnmgyZ ~Zdbr
OmVmV. `mgmR>r hm`-ñnrS> ñQ>rb, {g_|Q>oS> H$m~m©BS>,
H$mo~mëQ> ñQ>rb, Š`w{~H$ ~moam°Z Zm`Q´>mBS> Am{U {ham Aem
àH$maMo EH$mhÿZ EH$ H$R>rU nXmW© CnbãY AmhoV. Hw$R>ë`m
YmVyMo _erqZJ H$am`Mo Amho, Vo {H$Vr doJmZo d {H$Vr
dñVy§Mo H$am`Mo Amho, Ë`mV {H$Vr AMyH$Vm Amdí`H$
Am{U Ano{jV Amho `m gd© ~m~tMm Am{U qH$_VrMm

{dMma H$ê$Z Vo AdOma R>adbo OmVo. EH$m Om°~Mo _erqZJ
H$aÊ`mgmR>r AmYr _moR>çm am°S>_YyZ H$adVrZo Ë`m Om°~nojm
WmoS>m _moR>m VwH$S>m H$mnVmV, Ë`mda `§ÌUH$m_ H$ê$Z eodQ>r
V`ma hmoUmar dñVy ~arM bhmZ Agy eH$Vo. `mVyZ
{ZKmboë`m {Mßg H$mhr H$m_mÀ`m ZgVmV. `m_wio
AmoVH$m_ qH$dm KS>mB©À`m VwbZoV `§ÌUH$m_mV OmñV YmVy
dm`m OmVmo. Z§Va hm gJim Mwam EH$Ì H$ê$Z ^Å>rV
KmbVmV Am{U Ë`m {dVidyZ AmoVH$m_mV dmnaVmV.

4. YmVwMyU© àH$ma … `m à{H«$`oV àW_ YmVyMo ~marH$
MyU© H$aVmV Am{U Z§Va Ago MyU© nmobmXr _wÐmg§MmV
{d{eï> Xm~`§ÌmÀ`m gmhmæ`mZo R>mgyZ hì`m Ë`m YmVyMm
qH$dm {_lYmVyMm hì`m Ë`m AmH$mamMm `§Ì^mJ ~ZdVmV.
_wÐmg§MmVyZ Omo KZ ^mJ V`ma hmoVmo Vmo Z§Va EH$m {d{eï>
^Å>rV ^mOVmV. Aem ^mJm§Mo `§ÌUH$m_ H$amdo bmJV
Zgë`mZo H$mhrhr YmVy dm`m OmV Zmhr, VgoM Amdí`H$Vm
Agë`mg YmVwMyUm©~amo~a BVa nXmW©hr {_giVm `oVmV.
Á`m ^mJm§Mm AmH$ma Iyn Jw§VmJw§VrMm AgVmo, Oo H$mnyZ
qH$dm {dVidyZ ~ZdUo IMuH$ AgVo Am{U Á`m§À`mV
gpÀN>ÐnUmgmaIo {deof JwUY_© hdo AgVmV, Aem gd©
{R>H$mUr YmVwMyUm©Mm dmna Ho$bm OmVmo.

H$maImÝ`mV V`ma Pmboë`m YmVy§nmgyZ {Za{Zamù`m
dñVy H$em V`ma Ho$ë`m OmVmV Am{U Ë`mV H$moUH$moUË`m
Vm§{ÌH$ à{H«$`m§Mm Cn`moJ Ho$bm OmVmo `mMm AË`§V g§{já
AmT>mdm `m XmoZ boIm§_Ü`o KoÊ`mMm hm EH$ à`ËZ Amho.

- AmZ§X Kmao
abghare@yahoo.co

AmH¥$Vr 5
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OÝ_ë`mZ§Va AmB©Mo XÿY {_iUo hm ~mimMm OÝ_{gÕ
h¸$ Amho Am{U AmB©gmR>r Vmo na_moƒ AmZ§XmMm R>odm
Amho. ~mimÀ`m emar[aH$ Am{U _mZ{gH$ Amamo½`m~amo~aM
AmB©À`mhr _mZ{gH$ Am{U emar[aH$ Amamo½`mgmR>r Vr EH$
Amdí`H$ Jmoï> Amho Am{U åhUyZM ñVZnmZ hm {df`
AË`§V _hÎdmMm Amho.

ñVZnmZ Úmdo H$s Zmhr `m~m~V AZoH$ g_O Am{U
J¡ag_O ZdrZ {nT>rÀ`m _Zm_Ü`o {Z_m©U Pmbobo AmhoV
Am{U åhUyZM _mVm Am{U ~mimÀ`m Amamo½`mgmR>r
ñVZnmZmMo _hÎd nQ>dyZ XoUo, OZOmJ¥Vr H$aUo Am{U
ñVZnmZmbm àmoËgmhZ XoUo hm `m CÔoemZo Xadfu 1 Vo 7
Am°JñQ> Xaå`mZ OmJ{VH$ ñVZnmZ gámh (World

Breastfeeding Week) gmOam Ho$bm OmVmo.
OmJ{VH$ Amamo½` g§KQ>Zm (WHO) Am{U `w{Zgo\$À`m

(UNICEF) nwT>mH$mamZo 1992 _Ü`o hm gámh gwê$ H$aÊ`mV
Ambm.

ñVZnmZmMo {d{dY \$m`Xo bjmV KoD$Z Ë`mMm g_mOmV
ñdrH$ma ìhmdm Am{U Ë`mMm OmñVrV OmñV àgma ìhmdm,
ho C{Ôï> gmÜ` H$aÊ`mgmR>r àË`oH$ dfu EH$ _Ü`dVu
H$ënZm `moObr OmVo Am{U Ë`mZwgma ì`pŠVJV nmVirda,
g§ñWm nmVirda qH$dm amÁ`-amï´> nmVirda Ë`mMr
A§_b~OmdUr Ho$br OmVo.

ñVZnmZmg àmYmÝ` Úm Am{U Ë`mgmR>r XrK©H$mbrZ
nmqR>~m qH$dm AmYma XoUmar àUmbr V`ma H$am, Aer
`mdfuÀ`m ñVZnmZ AmR>dS>çmMr _Ü`dVu H$ënZm Amho.

AmB©À`m XþYmMo \$m`Xo
AmB©Mo XÿY Zoh_r VmOo, Am{U ~mimbm {nÊ`m`mo½`

Vmn_mZmg, hì`m Ë`m doiog ghO CnbãY AgVo. Vo
\$m°å`w©bm {_ëH$à_mUo ~Zdm`Mr JaO AgV Zmhr.

Ë`m_Ü`o ~mimbm Amdí`H$ Vr nmofUÐì`o AgVmV
Am{U Ë`mMr Md ~mimbm AmdSo>b Aer AgVo.

OmJ{VH$ ñVZnmZ AmR>dS>m

S>m°. g§JrVm JmoS>~mobo

~mi OÝ_mbm Amë`mZ§Va n{hë`m XmoZ-VrZ {Xdgm§V
Omo {ndù`m a§JmMm Ðmd ñVZmVyZ ~mhoa `oVmo Vmo MrH$ qH$dm
H$mobmoñQ´>_. Ë`mMo à_mU Aën Agbo Var VodT>çmZo
~mimMo nmoQ> ^aVo. Vo nMÊ`mg WmoSo>go OS> AgVo nU
Ë`mÀ`m_Ü`o amoJà{VH$maeŠVr Iyn Agë`mZo Vo ~mimg
nmOUo Amdí`H$ AgVo.

H$mobmoñQ´>__wio Xþgè`m qH$dm {Vgè`m {Xder ~mimbm
Owbm~ hmoD$ eH$VmV. nU Vo Amnë`mnUM Wm§~VmV
Ë`mgmR>r doJù`m Cnm`m§Mr JaO ZgVo.

AmB©Mo XÿY _wimVM {ZOªVwH$ AgVo, Ë`m_wio nmoQ>mMo
AmOma H$_r hmoVmV.

AmB©À`m XþYmV amoJà{VH$maH$ eŠVr AgVo. Ë`m_wio
~mimbm A{Vgma, Ý`y_mo{Z`m, H$mZmMo BÝ\o$ŠeZ H$_r
hmoVmV.

JmB©À`m XþYmnojm nMm`bm gmono. J°g, CbQ>r, A°bOu
H$_r hmoVo.

_moR>onUr bÇ>nUm, _Yw_oh, A°bOu hmoÊ`mMm YmoH$m
H$_r hmoVmo.

ñVZnmZmMr V`mar J^m©anUmVM gwê$ H$amdr.
J^m©anUmÀ`m eodQ>À`m H$mhr {XdgmV ñVZmVyZ

{~Za§JmMm {MH$Q> òmd ñVZmVyZ `oD$ bmJVmo. hr XÿY
`oÊ`mÀ`m AmYrMr AdñWm AgVo.

H$mhr pñÌ`m§Mr ñVZmJ«o XÿY nmOÊ`mg Amdí`H$ Aer
ZgVmV. Vr H$Yr H$Yr AmV IoMë`mgmaIr AgVmV.
Ë`m_wio Z§Va ~mimbm gmo`rMo hmoÊ`mÀ`m Ñï>rZo ~moQ>m§Zr
A§KmoirÀ`m doir ñVZmJ«o IoMyZ ~mhoa H$mT>mdr.

àË`oH$ ~mi doJio AgVo. {H$Vr doim Am{U {H$Vr
XÿY nmOmdo `mMo J{UV doJdoJio AgVo.

`m_Ü`o XmoZ _mJ© ñdrH$mabo OmD$ eH$VmV. EH$ Va Xa
XrS> Vo XmoZ Vmgm§Zr ~mimg ñVZnmZ Úmdo.

Xþgam àH$ma åhUOo ^wHo$Zo ~mi aSy> bmJë`mg Ë`m Ë`m
doiog XÿY nmOUo.
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nU `m àH$mamV ~mi aS>bo H$s Xa doir Vo ^wHo$ZoM
aS>Vo Ago ZgyZ Vo Xþgè`m H$moUË`m H$maUmZo aSy> eH$Vo
`mMm {dMma H$Yr H$Yr Ho$bm OmV Zmhr Am{U ey
Pmë`m_wio qH$dm er Pmë`m_wio, hdm Jma AWdm Ja_
bmJë`m_wio Vo aS>V Agbo Varhr Vo ^wHo$bo Amho Ago
g_OyZ A{YH$ XÿY nmObo OmÊ`mMr eŠ`Vm AgVo.

A{V[aŠV XÿY nmOë`m_wio ~mi CbQ>çm H$aVo qH$dm
AñdñW hmoD$Z J°g Pmë`m_wio A{YH$M aSy> bmJVo. Varhr
gd` Pmë`mZ§Va AmB©bm _wbmbm Z¸$s H$Yr ^yH$ bmJbr
Amho `mMm hiyhiy A§XmO `oD$ bmJVmo.

ñVZnmZ H$aÊ`mgmR>r AmB© Am{U ~mi `m§Zm em§VnUo
eŠ` Agë`mg ñdV§Ì Imobr_Ü`o ~gdmdo.

eŠ`Vmo PmonyZ XÿY nmOy Z`o. ~mimMr _mZ Am{U S>moHo$
hmVmda KoD$Z BVa earamnojm WmoS>çm C§Mrda Agë`mg XÿY
nmOë`mZ§Va Vo N>mVrV OmÊ`mMr eŠ`Vm H$_r hmoVo.

àË`oH$ ñVZmVyZ gmYmaU gmV Vo Xhm {_{ZQ>o øm
à_mUmV gwédmVrbm Úmdo bmJVo Ë`mZ§Va ~mi bdH$a
bdH$a `oD$ bmJVo. Ë`mMà_mUo XþYmMo à_mUhr dmT>V
OmVo Am{U Ë`mMo nmoQ>hr bdH$a ^aVo.

ñVZnmZ gwê$ Ho$ë`mZ§Va gwédmVrMm XþYmMm ^mJ
A{YH$ nmVi AgVmo Am{U Ë`m_Ü`o Amdí`H$ Vr à{WZo
Am{U H$m~m}XHo$ AgVmV. Z§VaÀ`m ^mJm§_Ü`o Ë`m_Ü`o \°$Q>>
A{YH$ AgVmV Am{U XÿY {nD$Z g_mYmZ Pmë`mMr
^mdZm `m XþYm_wio ~mimÀ`m _ZmV {Z_m©U hmoVo.

XÿY nmOyZ Pmë`mZ§Va ~mimbm H$So>da KoD$Z nmR>rdê$Z
hmV {\$admdm åhUOo T>oH$a ̀ oD$Z nmoQ>mV J°g O_m Pmbm Agob
Va Vmo ~mhoa nS>Vmo Am{U ~mimbm Z§Va Ìmg hmoV Zmhr.

XÿY nmOm`bm gwê$ Ho$ë`mZ§Va AZoH$ _wbm§Zm Ë`mM
gw_mamg gmoZoar {ndù`m a§JmMr er hmoVo, ho Zm°_©b Amho.

H$mhr _wbm§Zm {XdgmVyZ nmM Vo ghm doiobm
ñVZnmZmÀ`m doiobm Aem àH$maMr er hmoD$ eH$Vo.

XÿY nmOyZ Pmë`mZ§Va ~mi ^wHo$gmR>r XrS> Vo XmoZ Vmg
aS>V Zgob Va Am{U Ë`mMo dOZ _{hÝ`mbm 800 J«°_ Vo
EH$ {H$bmo Ago gwédmVrÀ`m VrZ _{hÝ`m§V dmT>V Agob
Va ~mimbm XÿY nwaogo Amho Ago g_Omdo.

AmB©bm nwaogo XÿY KoV Agë`mg gwédmVrÀ`m ghm
_{hÝ`m§V ñVZnmZmì`{V[aŠV nmUr AWdm BVa Hw$R>ë`m
AÞmMr ~mimbm JaO ^mgV Zmhr.
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Ë`mZ§Va ^mVmMr noO, \$im§Mo ag, S>miVm§XimMr _D$
nmVi pIMS>r, ZmMUrMo gÎd Aem àH$maMo AÞ Mmby
H$aVm `oVo nU Ë`mM~amo~a XrS> Vo XmoZ dfmªn`ªV ñVZnmZ
Mmby R>odÊ`mg H$mhrM haH$V Zmhr.

ghm _{hÝ`m§Z§Va \$ŠV AmB©À`m XþYmZo bmohmMr JaO
nyU© hmoV Zmhr. åhUyZ bmoh`wŠV AÞ Am{U S>m°ŠQ>am§Zr
gm§{JVbo bmohmMo W|~ Úmdo bmJVmV. `mbm gpßb_|Q> \y$S>
åhUVmV.

AmB©À`m XþYmV pìhQ>°{_Z D H$_r AgVo. åhUyZ 2
_{hÝ`m§nmgyZ XaamoO 400 IU pìhQ>°{_Z D Mo W|~ Úmdo
bmJVmV.

ñVZnmZmMo BVa \$m`Xo
~mimbm XÿY nmOë`mZo AmB©Mo J^m©e` bdH$a

AmH«$gVo. dOZ H$_r hmoÊ`mg _XV hmoVo. ñVZmMm Am{U
J^m©e`mMm H°$Ýga hmoÊ`mMm YmoH$m H$_r hmoVmo. AmB© Am{U
~mim_Ü`o KÅ> ^md{ZH$ ZmVo V`ma hmoVo.

AmB©bm HIV, HTLV {dfmUy Agob qH$dm H$mhr {d{eï>
Am¡fYo Mmby AgVrb Va S>m°ŠQ>am§Mm gëbm KoD$ZM
ñVZnmZ H$amdo. HIV Agë`mg \$m°å`w©bm XÿY gwa{jV
g_Obo Jobo Varhr AmB©bm Am¡fYo gwê$ Ho$ë`mZ§Va ñVZnmZ
XoUo gwa{jV R>aVo.

ñVZnmZmMo _hÎdmMo {Z`_...
gdm}Îm_ n[aUm_m§gmR>r `mo½` ñVZnmZmMo _hÎdmMo _wÔo

ImT>rbà_mUo AmhoV.
OÝ_mZ§Va n{hë`m VmgmÀ`m AmV ñVZnmZ gwê$ H$am.
~mimMo Vm|S> ñVZmJ« Am{U ñVZmJ«m^modVrÀ`m H$mù`m

dVw©imMm (E[aAmobmMm) ~amMgm ^mJ ì`mnob Aem àH$mao
Vo ì`dpñWV nH$S>bo Amho `mMr ImÌr H$am.

n{hë`m ghm _{hÝ`m§gmR>r ~mimbm \$ŠV AmB©Mo XÿYM
nmOm (nmUr, ag qH$dm \$m°å`w©bm \y$S> XoD$ ZH$m).

XþYmMm nwadR>m {Z`{_V hmoÊ`mgmR>r ñdV…bm
gwnmofU`wŠV R>odm. nwaogo nmUr ß`m.

VUmd Q>miÊ`mMm à`ËZ H$am, H$maU Ë`mMm XþYmÀ`m
nwadR>çmda Am{U ~mimgmo~VÀ`m Vw_À`m ZmË`mda {dnarV
n[aUm_ hmoD$ eH$Vmo.

~mimbm XÿY nmOë`mZ§Va T>oH$a Úm`bm {dgê$ ZH$m,
OoUoH$ê$Z XÿY nmOVmZm hdm {Jië`m_wio hmoUmam J°g
Am{U AñdñWVm Q>miVm `oB©b.

Vw_À`m ~mimbm Amam_Xm`H$ pñWVrV Am{U em§V
dmVmdaUmV XÿY nmOm.

{Znb {Z`{_VnUo ñdÀN> H$am, nU gm~U Am{U Vrd«
agm`Zo dmnaUo Q>mim.

àgyVrZ§VaÀ`m gwédmVrÀ`m H$mimV ~mimÀ`m XÿY
AmoT>Ê`mÀ`m {H«$`o_wio AmB©bm gd` Zgë`m_wio {Znbbm
doXZm hmoD$ eH$VmV. {VWo ñdÀN>Vm Z amIë`mg OI_mhr
hmoD$ eH$VmV. Ë`m XþIè`m ñVZmJ«m§Zr XÿY nmOUo AmB©bmhr
ZH$mogo dmQ>Vo Am{U OI_oVyZ aŠV dJ¡ao `oV Agob Va Vo
~mimÀ`m nmoQ>mV OmD$ eH$Vo. `m ^rVrnmoQ>r XÿY nmObo Jobo
Zmhr Va A{V[aŠV XÿY ñVZm§_Ü`o gmRy>Z Ë`m_Ü`o BÝ\o$ŠeZ
hmoD$ eH$Vo Vo XÿY Z§Va ~mimbm KmVH$ R>ê$ eH$Vo. åhUyZM
ñVZnmZ H$aVmZm H$moUË`mhr àH$maMr AñdñWVm qH$dm
doXZm hmoV Agë`mg Amnë`m S>m°ŠQ>am§Mm g„m ¿`m.

- OmJ{VH$ ñVZnmZ gámhmÀ`m {Z{_ÎmmZo AmnU
ñVZnmZmg§~§Yr H$mhr J¡ag_O Am{U gË` g_OmdyZ KoD$
`m.

J¡ag_O
N>moQ>o ñVZ åhUOo XÿY H$_r
gË`
XþYmMm nwadR>m _mJUr Am{U `mo½` nÕVrZo XÿY

nmOÊ`mda Adb§~yZ AgVmo.
ñVZmÀ`m AmH$mamMm Ë`mÀ`mer g§~§Y Zmhr.
J¡ag_O
\$sqS>JgmR>r R>amdrH$ doi nmim`bmM hdr
gË`
~mimÀ`m _mJUrZwgma nmOUo - Am°Z-{S>_m§S> \$sqS>J

H$aUo hmhr EH$ `mo½` n`m©` Amho.
ho XþYmMm nwadR>m dmT>dVo Am{U ~mimÀ`m dmT>rg

_XV H$aVo.
J¡ag_O
OÝ_mZ§Va \$m°å`w©bm {Xë`mZo ~mi Mm§Jbo PmonVo
gË`
d¡ÚH$s` H$maUm{edm` \$m°å`w©bm {Xë`mZo XþYmMm

gwédmVrMm nwadR>m {~KS>Vmo Am{U ~mimÀ`m nmoQ>mMo Amamo½`
~Xby eH$Vo.

J¡ag_O
ZmoH$arda naVë`mda ñVZnmZ H$aVm `oV Zmhr.
gË`
1. ~«oñQ> n§qnJgmR>r H$mhr H$mimgmR>r H$m_mVyZ gwÅ>rMm

doi
2. {OWo XÿY H$mTy>Z R>odVm `oD$ eHo$b Aem ImOJr

OmJoMr CnbãYVm
 3. H$mT>bobo XÿY gmR>dÊ`mMr gmo`
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`m 3 Jmoï>r AgVrb Va AZoH$ _mVm `eñdrnUo
Am°{\$ggmo~V ñVZnmZ Mmby R>ody eH$VmV.

J¡ag_O
~mimbm XmV Ambo H$s ñVZnmZ Wm§~dmdo bmJVo
gË`
XmV Ambo Var ñVZnmZ gwê$ R>odVm `oVo.
`mo½` nmo{PeZ Am{U b°qMJZo MmdUo Q>miVm `oVo.
WHO À`m gëë`mZwgma 2 df} qH$dm Ë`mnojm OmñV

H$mi ñVZnmZ CÎm_.
J¡ag_O
AmB© AmOmar Agob qH$dm Am¡fY KoV Agob Va

ñVZnmZ H$aVm `oV Zmhr
gË`
~hþVoH$ AmOma Am{U Am¡fYm§_Ü`o ñVZnmZ gwa{jV

AgVo.
(H$mhr Am¡fYm§gmR>r S>m°ŠQ>am§Mm gëbm ¿`mdm bmJVmo.)
ñVZnmZm_wio ~mimbm AmOmam§nmgyZ g§ajU {_iVo.

J¡ag_O
ñVZnmZm_wio AmB©Mo eara Am{U gm¢X`© {~KS>Vo
gË`
ñVZnmZm_wio J^m©e` bdH$a AmHw§$MZ nmdVo Am{U

dOZ H$_r hmoÊ`mg _XV hmoVo.
ñVZnmZ AmB©bm ñVZ Am{U J^m©e`mÀ`m H$H©$amoJmMm

YmoH$m H$_r H$aVo.
OmJ{VH$ Amamo½` g§KQ>Zm (World Health

Organization) `m§À`m åhUÊ`mZwgma ñVZnmZm_wio nwT>rb
Jmoï>tZm hmV^ma bmJVmo.

~mimgmR>r
AmB©À`m J^m©e`mVyZ ~mhoa Amë`mZ§Va Vo nwT>rb H$mhr

{Xdg A{YH$ Mm§Jbo OrdZ OJÊ`mÀ`m eŠ`VoMo à_mU
dmT>Vo - Improved survival

- g§gJ©OÝ` AmOmam§nmgyZ g§ajU - Protection from

infectious diseases

- gdm}Îm_ nmofU - Optimal nutrition
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- _|XÿMm {ZamoJr {dH$mg - Healthy brain

development

- bÇ>nUm, X_m Am{U öX`amoJmMm YmoH$m
Am`wî`^amgmR>r H$_r hmoVmo - Reduced lifetime risk of

obesity, asthma and heart disease

- _O~yV gyú_Ord g§M - Strong microbiomes

AmB©gmR>r
ñVZmMm Am{U J^m©e`mMm H$H©$amoJ, _Yw_oh Am{U

öX`amoJmMm YmoH$m H$_r hmoVmo - Lower rates of breast

and ovarian cancers, diabetes and heart disease

for mum

_hÎdmMm g§Xoe
ñVZnmZm_Ü`o Jw§VdUyH$ H$aUo åhUOo ^{dî`m_Ü`o

Jw§VdUyH$ H$aUo hmo`.
`m_wio {ZamoJr g_mO KS>Vmo, Amamo½`mdarb IM© H$_r

hmoVmo Am{U AW©ì`dñWm _O~yV hmoVo.
ñVZnmZ AmR>dS>çm_Ü`o OZOmJ¥VrgmR>r JmdmV

gaH$mar Am{U BVa hm°pñnQ>b_Ü`o {e{~ao KoVbr OmVmV.
gaH$mar hm°pñnQ>b, àmW{_H$ Amamo½` H|$Ð `m {R>H$mUr
VgoM emio_Ü`o nmoñQ>a bmdUo Am{U OZOmJ¥VrgmR>r a°br
H$mT>Uo, ì`m»`mZo XoUo `m§gma»`m Jmoï>tMm Adb§~ H$aVmV.

g_wnXoeZmgmR>r Amem dH©$a KamoKar OmD$Zhr _mo\$V
g„m XoVmV. ~mi H$go Yamdo, XÿY H$go dmT>dmdo `m{df`r
Vo pñÌ`m§Zm _m{hVr XoVmV; {edm` Hw$Qw>§~mZo H$go ghH$m`©
H$amdo `m{df`rhr _m{hVr XoVmV.

`m{df`r H$m`Xm H$m` åhUVmo, Va H$m_mda OmUmè`m
_mVm§Zm ~mimMr H$miOr Am{U ñVZnmZ `mgmR>r ghm
_{hZo nyU© nJmar aOm {Xbr OmVo. VgoM, Am°{\$g_Ü`o XÿY
nmOÊ`mgmR>r qH$dm XÿY H$mTy>Z R>odÊ`mgmR>r `mo½` Aer
OmJm {_iÊ`mgmR>r `moOZm H$amdr bmJVo.

ñVZnmZ H$aUmè`m AmB©bm bmOdy ZH$m {Vbm `mo½`
doir `mo½` {R>H$mUr {VÀ`m ~mimÀ`m Amdí`H$VoZwgma
ñVZnmZ XoUo {Vbm eŠ` ìhmdo `mgmR>r Hw$Qw>§~r`m§Zr
ghH$mè`m§Zr Am{U g_mOmZo nmqR>~m Úmdm `mH$aVm `m
ñVZnmZ gámhmV {d{dY `moOZm AmIyZ n`m©`mZo AmB©
Am{U ~mi `m§À`m Amamo½`mgmR>r à`ËZ Ho$bo OmVmV.

`m boImMr gm§JVm H$aVmZm EH$ J_VrMr Jmoï> gm§JVo.
gZ 2008 _Ü`o {dkmZmH$Sy>Z eVH$mZweVHo$

Xþb©{jbobr EH$ Jmoï> OrdemñÌk Ho$Q>r qhSo> `m§Zr OJmg_moa
AmUbr.

AmB©Mo XÿY ho EH$ pñWa gyÌ dmnê$Z ~mimgmR>r V`ma
Ho$bobm nXmW© Zmhr Va Vmo ~mimÀ`m emar[aH$ JaOoZwgma

gVV ~XbUmam g§Xoe AWm©V EH$ {d{eï> nXmW© Amho.
H°${b\$mo{Z©`m_Yrb _°H$mH$À`m Aä`mgmV, qhSo> `m§Zr EH$
{dbjU Z_wZm nm{hbm.

hmoUmao ~mi _wbJm Agbm Va AmB©bm `oUmao XÿY
OmS>, Ma~r Am{U à{WZm§Zr g_¥Õ Agbobo V`ma hmoVo.
(Cƒ-Am°ŠQ>oZ B§YZ). {Vbm _wbJr Agob Va XÿY A{YH$
_w~bH$ à_mUmV Am{U A{YH$ H°$pëe`_`wŠV hmoVo.

AmB©À`m earamV hr  M_ËH$m[aH$ `§ÌUm H$er H$m`©aV
hmoVo?

~mimÀ`m qbJmZwgma XþYmMo amgm`{ZH$ gyÌ ~XbVo. ho
H$go KS>Vo? ~mi ñVZnmZ H$aVo, Voìhm V`ma hmoUmè`m
ìh°Š`w__wio ~mimÀ`m Vm|S>mVrb bmi WmoS>çm à_mUmV
AmB©À`m ñVZmJ«mV IoMbr OmVo Am{U BWoM OmXÿ KS>Vo.
AmB©À`m ñVZmÀ`m CVr OUy H$mhr O¡{dH$ ñH°$Za
Agë`mà_mUo Ë`m bmioMo {dûcofU H$aVmV Am{U
Ë`mZwgma AmB©À`m XþYmVrb Ðì`m§Mr {d{dYVm Am{U
amgm`{ZH$ nXmW© `m§Mo à_mU R>aVo. bmio_Ü`o ~mimbm
Vmn qH$dm g§gJ© Pmë`mMr {MÝho AgVrb Va AmB©Mo eara
Ë`m AmOmamgmR>r {d{eï> à{VqnSo> H$mhr Vmgm§V V`ma H$ê$
bmJVo. ~mimbm VUmd Agob Va XþYmV VUmd g§àoaH$m§Mr
nmVir (Ogo H$s H$mo{Q©>gmob) ~XbVo.

åhUyZM AmB©Mo XÿY ho \$ŠV AÞ Zmhr, Va Vo Am¡fY
Am{U {ZgJm©Mr gdm©V AË`mYw{ZH$ g§àofU àUmbr Amho.

XmoZ earam§_Yrb hmoUmao _yH$ g§^mfU.. Á`mMo
nwZéËnmXZ H$aÊ`mgmR>r AmYw{ZH$ V§ÌkmZ XoIrb AOyZ
nyU©nUo gj_ Zmhr hr dñVwpñWVr Amho.

- S>m°. g§JrVm JmoS>~mobo
sgodbolejoshi@gmail.com

ZdbmB© ^mJ 2
g§nmXH$ … ~mi \$m|S>Ho$, A.nm§. Xoenm§S>o
_yë` … 600 én`o & gdcVrV … 360 én`o

^mJ 2
à{gÕ
Pmbm
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OyZ _{hZm ... 6 OyZ ( 6- 6 ) hm {Xdg OmJ{VH$
^md{ZH$ ~w{Õ_Îmm {Xdg åhUyZ gmOam Ho$bm OmVmo.
6 seconds ZmdmÀ`m OJ^amV H$m_ H$aUmè`m EH$m g§ñWoZo
`mMr gwédmV Ho$br. `m 6 AmH$S>çmM§ H$m` ~a§ d¡{eï>ç?
g§emoYZ Ag§ gm§JV§ H$s Ooìhm Amnë`m _ZmV EImÚm
^mdZoMr {Z{_©Vr hmoVo, ^mdZoÀ`m AZwf§JmZ§ _‚mmg§ñWo_Ü`o
agm`Zo òdVmV; Vr agm`Z§/^mdZm Amnë`m earamV
6 goH§$X amhVmV. Z§Va Vr hiyhiy H$_r hmoVmV. Am{U åhUyZ
^mdZm§À`m ì`dñWmnZm_Ü`o ho gwédmVrMo 6 goH§$X AË`§V
_hÎdmMo AgVmV.

AmVm àý Agm `oVmo H$s ì`dñWmnZ åhUOo Zo_H§$
H$m`? VH©$ewÕ ì`m»`m {dMmamV KoVbr Va ì`dñWmnZ
åhUOo hmVmV KoVbob§ H$moUV§hr H$m_ gwgyÌVnUo, {eñV~Õ
nÕVrZ§ H$aU§. Amnë`mOdi Agbobr gmYZgm_J«r `mo½`
nÕVrZ§ dmnaU§. OoUoH$ê$Z Amnbm \$m`Xm hmoB©b, {ZXmZ
ZwH$gmZ Z¸$sM hmoUma Zmhr.

Amnë`m ^mdZm hr Amnbr D$Om©/energy Amho. `m
D$O}daM Amnbo ì`dhma gwê$ AgVmV. hr D$Om© `mo½`
nÕVrZ§ dmnabr Jobr Zmhr, Va ZwH$gmZH$maH$ R>aVo. H$g§
hmoV§ nmhmh§.. . Iyn amJ Ambm Amho. D$Om© ^anya V`ma
Pmbr Amho. Am{U Ë`m amJmÀ`m D$O}_wio VodT>çmM
VmH$XrZ§ CÎmamXmIb H$mhrVar H¥$Vr hmVyZ KSy>Z OmVo.
AJXr An_mZmnmgyZ qhgon`ªV! n[aUm_ H$m`? nümÎmmn!
n[apñWVrZwgma hmM amJ H$mhr doim/dma§dma Xm~yZ R>odmdm
bmJVmo. ì`ŠV H$aVm `oV Zmhr. Vr D$Om© OmUma Hw$R>o?
Hw$R>oM Zmhr. Vr earamV gmR>V amhVo. Am{U EH$ doi
Aer `oVo H$s hr gmR>bobr D$Om©, Xm~bobm Ádmbm_wIr
{d{MÌ nÕVrZ§, J§^ra AmOmam§À`m ê$nmZ§ ~mhoa nS>Vmo.

åhUOo H$m`? ^mdZm§Zm AmVVm`rnUo hmVmiyZhr
Cn`moJ Zmhr Am{U Xþb©j H$ê$Zhr Cn`moJ Zmhr.
AmVVm`rnUo àË`wÎma XoÊ`mÀ`m {H«$`obm AmnU Reaction

qH$dm à{V{H«$`m åhUVmo; Am{U hoM àË`wÎma {dMmanyd©H$

^mdZm§Mo ì`dñWmnZ Am{U Amamo½`...

S>m°. _§Owlr Hw$bH$Uu

{Xb§ OmV§, Vmo Response/à{VgmX hmoVmo. à{V{H«$`m hr
~è`mMXm à{V{já {H«$`ogmaIr {Xbr OmVo. H$mhr
g_OÊ`mÀ`m AmYrM H¥$Vr KSy>Z Jobobr AgVo. à{VgmX
_mÌ {dMmanyd©H$ {Xbm OmVmo.

à{V{H«$`oH$Sy>Z à{VgmXmH$So> `oU§, åhUOoM ^mdZm§M§
ì`dñWmnZ H$aU§. ^md{ZH$ ~w{Õ_ÎmoM§ ho gma Amho Ag§
åhQ>b§ Var Mmbob. Á`m§À`mH$So> ho H$m¡eë` OmñV, Ë`mMr
^md{ZH$ ~w{Õ_Îmm OmñV, Ag§ T>mo~i_mZmZ§ AmnU Z¸$sM
åhUy eH$Vmo. `mV gwImMr/AmZ§XmMr ~m~ hr Amho, H$s
AmnU Amnbr ^md{ZH$ ~w{Õ_Îmm (Emotional Quotient)

à`ËZnyd©H$ dmT>dy eH$Vmo. Á`m ~w{Õ_ÎmoM§ AmnU e¡j{UH$
joÌmV _moO_mnZ H$aVmo, Vmo Cognitive Intelligence qH$dm
IQ À`m (Intelligence Quotient) ~m~VrV _mÌ hr gw{dYm
Zmhr. OÝ_V… {_imbobm IQ AmnU dmT>dy eH$V Zmhr.

nU hm àdmg H$am`Mm H$gm? gwédmV Va
AmË_narjUmnmgyZM hmoUma! Amnbm ñd^md, Amnbo
àË`wÎmamMo Pattern Am{U Ë`mMo \$m`XoVmoQ>o `mZwgma Z¸$s
Hw$R>o Am{U H$gm ~Xb H$am`Mm `mMm AmamIS>m _ZmV
V`ma H$amdm bmJUma. _mP§ AmVmM§ Am{U Am`wî`mM§ Ü`o`
H$m` Amho, hm àý ñdV…bm {dMmamdmM bmJob. Am{U
Ë`mZwgma àdmgmMr {Xem R>admdr bmJob.

nwT>Mr _hÎdmMr Jmoï> H$am`Mr Vr åhUOo ho 6 goH§$X
dmnê$Z ¿`m`Mo. H$maU `mM 6 goH§$Xm§_Ü`o AmnU Amnb§
àË`wÎma R>adV AgVmo. Ë`m_wio H$mhrhr KS>b§, H$s _|Xÿbm
n{hbr gyMZm Úm`Mr... Wm§~m! Pause!! JS>~S> A{O~mV
ZH$mo! ^mdZm§Mm ^a Oam Amogê$ Úm. åhUOo H$m` hmoB©b?
Va CÔr{nV Pmbobm ^md{ZH$ _|Xÿ WmoS>m em§V hmoB©b, Am{U
d¡Mm[aH$ _|Xÿbm dmd {_iob.

Am{U _J EH$ EH$ g_rH$aU ¿`m gmoS>dm`bm. _bm
AmÎmm Z¸$s H$m` dmQ>V§`? Z¸$s H$moUH$moUË`m ^mdZm
AmhoV _ZmV? _bm Ano{jV; Ano{jV åhUÊ`mnojm _bm
\$m`Xoera outcome H$m` Amho?
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gJù`mV _hÎdmMm _wÔm hm H$s `m àg§Jmbm àË`wÎma
XoÊ`mMo H$moUH$moUVo n`m©` _mÂ`mH$So> CnbãY AmhoV?
àË`oH$ n`m©`mMo n[aUm_ H$m` hmoVrb? Vo _bm {H$VnV
\$m`Xoera R>aVrb? \$m`Úm~amo~a Vo _mÂ`m VÎdm§er,
Am`wî`mÀ`m C{Ôï>m§er gwg§JV AgVrb H$m? XmoÝhrMm
g_Ýd` gmYUmam Agm H$moUVm n`m©` emoYVm `oB©b? ^bo
AmVm Iyn \$m`Xm hmoUma Zmhr, nU XÿaJm_r n[aUm_
\$m`Xoera AgVrb H$m? Am{U _J `m {dMma_§WZmVyZ Oo
nwT>o `oB©b, Vmo Agob à{VgmX/Response! hm ^bo

EImÚmdoiog \$ma \$m`Xoera Zgob, nU ZwH$gmZ Z¸$sM
H$aUma Zmhr. Am{U `m_Ü`o ^mdZm Am{U Ë`m§Mr D$Om©
`m§Mr nwaonya H$miOr KoVbr Jobr Agob.

`m {dMma_§WZmbmM AmnU åhUVmo gmamgma
{ddoH$~wÕr! eãX AmoiIrMmM Amho, nU H$gmoQ>r AgVo
Vr `mo½` doir Am{U Ë`m R>amdrH$ doioV (6 goH§$Xm§V)
dmnaÊ`mV! AdKS> Agb§ Var AeŠ` Z¸$sM Zmhr.

- S>m°. _§Owlr Hw$cH$Uu
manjushree1205@gmail.com

gå`H$mjao
_h|Ð ^dao

_yë` … 350 én`o
gdbVrV … 210 én`o

`e åhUOo H$m`?
{eënm {OV|Ð Ioa

_yë` … 600 én`o
gdbVrV … 360 én`o

VmR> H$Um 2
S>m°. nr. Eg. am_mUr

_yë` … 400 én`o
gdbVrV … 240 én`o

"VmR> H$Um' AmË_H$WZmMm
nwT>rc ^mJ

`e åhUOo H$m`?
^mJ 3 à{gÕ Pmbm

H$mOiH$mR>
(H${dVmg§J«h)

`m{_Zr Xidr
_yë` … 200 én`o

bmoH$a§JZm`H$
àH$me Im§S>Jo
_yë` … 350 én`o

gdbVrV … 210 én`o

{X„r S>m`ar
gw{à`m XodñWir

_yë` … 300 én`o
gdbVrV … 180 én`o
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^wOmar hm eãX àm_w»`mZo _hmamï´>mVrb J«m_rU ^mJmV
dmnabm OmVmo. ^wOmar åhUOo e|JXmUo, ha^ao, _H$m qH$dm
BVa YmÝ` {^OdyZ-dmidyZ Vo ^mOUmao ì`mdgm{`H$. hm
nma§n[aH$ ì`dgm` Amho. J«m_rU ^mJmV qH$dm `mÌm Am{U
CËgdm§À`m {R>H$mUr ^wOmar _§S>ir EH$m {d{eï> _moR>çm
H$T>B©V (Á`mbm "^Å>r' Ago åhUVmV) ~marH$ dmiy qH$dm
_mVr Q>mHy$Z Ë`mV {^Odbobo YmÝ` ^mOVmV. Ja_ dmiy
qH$dm _mVr_wio YmÝ` gd© ~mOy§Zr g_mZ, EH$gmaIo ^mObo
OmVo. Z§Va Vo MmiUrÀ`m gmhmæ`mZo dmiynmgyZ doJio
H$aVmV. e|JXmUo, \w$Q>mUo, Mwa_wao, bmøm Aem AZoH$
àH$maÀ`m ImÚnXmWmªMr {Z{_©Vr ^wOmar H$aVmV. ho nXmW©
Mdrbm CÎm_ bmJVmVM, {edm` Vo XrK©H$mi {Q>H$Umao d
Amamo½`mgmR>r nm¡{ï>H$ AgVmV. nyduÀ`m H$mir hm ì`dgm`
EH$m {d{eï> g_mOmH$Sy>Z Ho$bm Om`Mm Am{U Vmo Ë`m§À`m
CXa{Zdm©hmMo _w»` gmYZ hmoVm. AmYw{ZH$ H$mimV
n°Ho$Q>~§X ImÚnXmWmªMo à_mU dmT>bo Agbo, Varhr VmOo d
Ja_ ^mObobo e|JXmUo qH$dm \w$Q>mUo ImÊ`mMr _Om
doJirM AgVo. AmOhr J«m_rU Am{U ehar ^mJmVhr,
gUm§À`m {Xder qH$dm AmR>dS>r ~mOmamV ^wOmar bmoH$m§Mr
XþH$mZo Amnë`mbm nmhm`bm {_iVmV. J«m_rU
AW©ì`dñWoV `m N>moQ>çm ì`dgm`mbm AZÝ`gmYmaU _hÎd
Amho.

^wOmè`mÀ`m ^Å>rMo {dkmZ
J«m_rU ^mJmV qH$dm eham§Vrb Mm¡H$m§_Ü`o ^wOmè`mMr

^Å>r Zoh_r nmhm`bm {_iVo. e|JXmUo, \w$Q>mUo, _H$m qH$dm
Mwa_wao ^mOVmZm {ZKUmam I_§J gwdmg Am{U Ë`m YmÝ`m§Mm
"nyQ>nyQ>' Agm `oUmam AmdmO gdmªZmM AmH${f©V H$aVmo.
daH$aUr hr EH$ AË`§V gmYr Am{U nma§n[aH$ nÕV dmQ>V
Agbr, Var `m_mJo CîUVm J{VemñÌ, ^m¡{VH$emñÌ Am{U
AÞ agm`ZemñÌ `m§Mo CËH¥$ï> {dkmZ XS>bobo Amho.
AmYw{ZH$ H$mimVrb AmoìhZ qH$dm EAa \«$m`a Oo H$m_

^wOmarH$m_mVrb  {dkmZ Am{U
V§ÌkmZ

S>m°. O`§V dg§V Omoer

H$aVmV, VoM H$m_ ^wOmè`mMr hr _mVrMr ^Å>r Am{U
bmoI§S>r H$T>B© {H$Ë`oH$ eVH$m§nmgyZ H$moUVrhr drO Z
dmnaVm H$aV Amho.

^Å>rV CîUVoMo dhZ Am{U dmiyMr ^y{_H$m
^wOmè`mÀ`m ^Å>rMo gdm©V _moR>o ahñ` åhUOo Ë`m_Ü`o
dmnabr OmUmar ~marH$ dmiy (aoVr). ^m¡{VH$emñÌmÀ`m
{Z`_m§Zwgma, hdoÀ`m VwbZoV KZnXmWmªMr CîUVm dmhÿZ
ZoÊ`mMr j_Vm dm`y qH$dm Ðdm§nojm A{YH$ AgVo.
dmiy_Ü`o CîUVm gmR>dyZ R>odÊ`mMr àM§S> j_Vm AgVo.
H$T>B©Imbrb A¾r_wio dmiyMo Vmn_mZ dmT>Vo Am{U Vr
150oC Vo 350oC n`ªV ghO VmnVo. YmÝ`mMo Amobga
XmUo `m Ja_ dmiyV Q>mH$bo OmVmV, Voìhm "H§$S>ŠeZ' (WoQ>
g§nH©$ dhZ) `m à{H«$`oÛmao CîUVm AË`§V doJmZo YmÝ`m_Ü`o
g§H«${_V hmoVo. dmiyMo H$U AË`§V gyú_ Agë`mZo Vo
YmÝ`mÀ`m àË`oH$ ^mJmbm nyU©nUo doTy>Z KoVmV. `m_wio
YmÝ`mbm gd© ~mOy§Zr EH$g_mZ CîUVm {_iVo, Or
dmiy{edm` H$T>B©V YmÝ` ^mOë`mg {_iy eH$V Zmhr.

^wOmar H$T>B©Vrb dmiy Pmè`mZo gVV hbdV qH$dm
T>diV amhVmo, Voìhm ^m¡{VH$emñÌmVrb "âbwBS>m`PoeZ'Mo
VÎd H$m_ H$aVo. gVV T>dië`m_wio dmiyMo H$U ÐdmgmaIo
dmhÿ bmJVmV. `m J{V_mZ dmiy_wio YmÝ`mMo XmUo H$T>B©À`m
Vimer bmJyZ OiV ZmhrV. VgoM, dmiyÀ`m H$Um§_Yrb

ÁdmarÀ`m bmøm
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Ja_ hdm Am{U dmiyMo Kf©U `m_wio YmÝ`mVrb nmÊ`mMm
A§e AË`§V ObX JVrZo ~mhoa nS>Ê`mg _XV hmoVo. _H$m
qH$dm ha^è`mMo \w$Q>mUo ~ZVmZm Vo Zo_Ho$ H$m \w$Q>VmV?
`m_mJo dm\o$Mm Xm~ H$maUr^yV AgVmo. àË`oH$ YmÝ`m_Ü`o
Z¡g{J©H$arË`m H$mhr à_mUmV Amobmdm AgVmo. ho XmUo
250oC nojm OmñV Vmnboë`m dmiyÀ`m g§nH$m©V `oVmV,
Voìhm YmÝ`mVrb nmÊ`mMo ê$nm§Va AË`§V doJmZo A{VCîU
dm\o$_Ü`o hmoVo. YmÝ`mMo ~mø H$dM KÅ> Agë`mZo hr dm\$
AmVM H$m|S>br OmVo Am{U AmV_Ü`o àM§S> Xm~ {Z_m©U
hmoVmo. hm Xm~ H$dMmÀ`m ghZeŠVrÀ`m nbrH$So> OmVmo,
Voìhm XmUo "Q>¸$' Agm AmdmO H$ê$Z \w$Q>VmV Am{U
AmVrb ñQ>mM© \w$JyZ ~mhoa `oVmo. `mbmM AmnU "bmøm'
qH$dm "\w$Q>mUo' åhUVmo. YmÝ` ^mOVmZm `oUmam {d{eï>
gwJ§Y Am{U Ë`mMm ~XbUmam Vm§~yg-{ndim a§J hm
amgm`{ZH$ à{H«$`oMm n[aUm_ AgVmo. {dkmZmV `mbm
"_¡bmS©> [aEŠeZ' åhQ>bo OmVo. Cƒ Vmn_mZmbm YmÝ`mVrb
H$m~m}hm`S´o>Q (A{_Zmo A°{gS> Am{U gmIa) EH$_oH$m§gmo~V
amgm`{ZH$ à{H«$`m H$aVmV. `m à{H«$`o_wio ZdrZ gwJ§Yr
g§`wJo V`ma hmoVmV, Á`m_wio nXmWm©bm EH$ doJirM I_§J
Md Am{U AmH$f©H$ a§J àmá hmoVmo. {dkmZmÀ`m Ñï>rZo,
dmiy_Ü`o ^mObobo AÞ ho Amamo½`mgmR>r AË`§V \$m`Xoera
_mZbo OmVo. Vob_wŠV ñd`§nmH$ `m nÕVr_Ü`o H$moUË`mhr
VobmMm dmna Ho$bm OmV Zmhr, Á`m_wio ho nXmW© "{Pamo
\°$Q>' Am{U H°$bar_wŠV amhVmV. Cƒ Vmn_mZm_wio
YmÝ`mVrb H$S>H$ ñQ>mM© Am{U à{WZm§Mo {dKQ>Z hmoVo,
Á`m_wio Vo earambm nMm`bm AË`§V hbHo$ ~ZVmV. hr
à{H«$`m "H$_r doioV Cƒ Vmn_mZ' `m VÎdmda H$m_ H$aVo.
YmÝ` dmiyV H$mhr goH§$Xm§gmR>rM am{hë`m_wio Ë`mVrb
A±{Q>Am°pŠgS§>Q Am{U Amdí`H$ OrdZgÎdo Zï> hmoV ZmhrV.
^wOmè`mMr ^Å>r ho _mZdmZo {dH${gV Ho$bobo EH$ AX^wV
Am{U n`m©daUnyaH$ V§ÌkmZ Amho. AmYw{ZH$ `§Ìm§{edm`
Ho$di _mVr, bmoI§S>, bmHy$S> Am{U dmiy `m§À`m gmhmæ`mZo
CîUVoMo {Z`§ÌU H$go H$amdo, `mMo ho {Od§V CXmhaU Amho.

^maVr` g§ñH¥$VrV gU-CËgd, nyOm, {Xdmir qH$dm
CndmgmÀ`m doir AmnU Ádmar, Vm§Xÿi, _H$m qH$dm
amO{Jè`mÀ`m bmøm AmdOy©Z ImVmo. bmøm hm Ho$di EH$
nma§n[aH$ qH$dm Ym{_©H$ ImÚnXmW© Zmhr, Va Vmo
Amamo½`mgmR>r AË`§V CÎm_ Am{U hbH$m Amhma _mZbm
OmVmo.

bmøm ~ZdÊ`mMr à{H«$`m YmÝ` {ZdS>Ê`mnmgyZ Vo Cƒ
Vmn_mZmbm ^mOÊ`mn`ªV AZoH$ Q>ßß`m§V {d^mJbobr Amho.

gd©M YmÝ`m§À`m bmøm ~Zy eH$V ZmhrV. Á`m YmÝ`m§Mo
~mø H$dM H$S>H$ Am{U _O~yV AgVo, Ë`m§MrM {ZdS>
bmøm§gmR>r Ho$br OmVo. à{H«$`oÀ`m gwédmVrbm YmÝ`m_Ü`o
nmÊ`mMm h~H$m _mê$Z qH$dm Vo nmÊ`mV WmoS>m doi {^OdyZ
WmoSo> Amobga Ho$bo OmVo. Ë`mZ§Va Vo gmdbrV dmidbo
OmVo, OoUoH$ê$Z YmÝ`mÀ`m AmV `mo½` à_mUmV Amobmdm
{Q>Hy$Z amhrb.

Ja_ dmiyÀ`m qH$dm hdoÀ`m g§nH$m©V `oVmM H$mhr
goH§$Xm§VM YmÝ`mMo XmUo AmdmO H$aV \w$Q>VmV Am{U
nm§T>è`mew^«, hbŠ`m bmøm V`ma hmoVmV. `m bmøm bJoMM
MmiUrZo dmiynmgyZ doJù`m Ho$ë`m OmVmV. YmÝ`mÀ`m
XmÊ`m_Ü`o A§VJ©V ^mJmV Z¡g{J©H$arË`m gw_mao 12% Vo
14% Amobmdm AgVmo. hm XmUm 250oC nojm OmñV
Vmnboë`m dmiyV Q>mH$bm OmVmo, Voìhm CîUVm dhZ
à{H«$`o_wio A§VJ©V nmUr AË`§V doJmZo CH$iy bmJVo Am{U
{VMo ê$nm§Va A{VCîU dm\o$_Ü`o hmoVo. YmÝ`mMo ~mø H$dM
AË`§V KÅ> Am{U nmÊ`mgmR>r A^oÚ AgVo. Ë`m_wio AmV
V`ma Pmbobr dm\$ ghO ~mhoa nSy> eH$V Zmhr. `m_wio
XmÊ`mÀ`m AmV EH$ àH$maMm "àoea Hy$H$a' V`ma hmoVmo
Am{U A§VJ©V Xm~ àM§S> à_mUmV dmT>Vmo. YmÝ`mÀ`m AmV
_w»`V… ñQ>mM© Am{U à{WZo AgVmV. Cƒ Vmn_mZmbm
Am{U dmT>boë`m dm\o$À`m Xm~mImbr XmÊ`mVrb hm ñQ>mM©
{eOVmo Am{U EImÚm _D$, Ja_ ÐdmgmaIm qH$dm
{OboQ>rZgmaIm  ~ZVmo. XmÊ`mÀ`m AmVrb dm\o$Mm Xm~
~mø H$dMmÀ`m ghZeŠVrÀ`m nbrH$So> OmVmo, Voìhm Vo

amO{Jè`mÀ`m bmøm
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H$dM AMmZH$ EH$m N>moQ>çm ñ\$moQ>mgh \w$Q>Vo. H$dM
\w$Q>VmM AmVrb Xm~mMo ê$nm§Va dmVmdaUmVrb gm_mÝ`
Xm~mV hmoVo. hm A§VJ©V Xm~ AMmZH$ H$_r Pmë`m_wio,
AmV {eObobm _D$/ñQ>mM© A{Ve` doJmZo ~mhoa `oVmo
Am{U hdoÀ`m g§nH$m©V Amë`m_wio bJoMM W§S> hmoD$Z KÅ>
hmoVmo. hrM à{H«$`m Amnë`mbm nm§T>è`mew^«, \w$Jboë`m
bmhrÀ`m ê$nmV nmhm`bm {_iVo.

doJdoJù`m YmÝ`m§À`m bmøm§Mo d¡{eï>ç
_Š`mÀ`m XmÊ`mMo ~mø H$dM BVa YmÝ`m§À`m VwbZoV

Iyn OmS> Am{U H$S>H$ AgVo. Ë`m_wio `mV gdm©{YH$ Xm~
{Z_m©U hmoVmo Am{U _Š`mMr bmhr _yi XmÊ`mnojm 30 Vo
40 nQ> _moR>r \w$bVo.

Ádmar Am{U Vm§XimMo H$dM _Š`mnojm _D$ AgVo.
Ë`m_wio `m§À`m bmøm _Š`mgma»`m AdmT>ì` Z \w$JVm
bhmZ Am{U AË`§V _D$ \w$bVmV. amO{Jè`mMo XmUo
A{Ve` gyú_ AgVmV. na§Vw Ë`m§Mo H$dM H$S>H$ Agë`mZo
amO{Jè`mMo XmUo Ja_ H$T>B©V Q>mH$VmM Vo A{Ve` gw§Xa
nm§T>è`m _moË`m§gmaIo \w$bVmV.

bmøm ~ZÊ`mÀ`m à{H«$`oV ñQ>mM©Mo nyU©nUo {dKQ>Z
hmoVo. `m_wio O{Q>b H$~m}XHo$ gmÜ`m gmIaoV ê$nm§V[aV
hmoVmV, Á`m_wio Amnbr nMZg§ñWm `m bmøm AË`§V
ghOnUo Am{U doJmZo nMdy eH$Vo. åhUyZM AmOmar
ì`ŠVrbm qH$dm bhmZ _wbm§Zm bmøm ImÊ`mMm gëbm
{Xbm OmVmo. bmøm ~ZdVmZm H$moUË`mhr VobmMm qH$dm
VwnmMm dmna Ho$bm OmV Zmhr. Ë`m_wio Ë`m nyU©nUo "\°$Q>-
\«$s' AgVmV. VgoM, YmÝ`mMo ~mø H$dM bmøm§_Ü`o
g_m{dï> Agë`mZo Ë`mVyZ earambm ^anya à_mUmV V§Vy_`
nXmW© (\$m`~a) {_iVmV, Á`m_wio dOZ {Z`§{ÌV amhÊ`mg
_XV hmoVo.

H$ÀÀ`m YmÝ`m_Ü`o \$m`Q>oQ qH$dm Q>°{ZÝggmaIo H$mhr
A±{Q>-Ý`y{Q´>`§Q AgVmV, Oo earambm nmofH$ KQ>H$ emofyZ
KoÊ`mg AS>Wim AmUVmV. Cƒ Vmn_mZmbm YmÝ`
^mOë`m_wio ho {dfmar KQ>H$ Zï> hmoVmV Am{U YmÝ`mVrb
I{ZOo d OrdZgÎdo earambm ghO {_iVmV.

\w$Q>mUo
\w$Q>mUo hm Ho$di EH$ MdXma Am{U Hw$aHw$arV nXmW©

Zmhr, Va Vmo à{WZm§Mm EH$ CÎm_ Am{U ñdñV òmoV Amho.
ha^è`mMm H$S>H$ Am{U H$Sy> dmQ>Umam XmUm ^Å>rV
^mOë`mZ§Va _D$, Hw$aHw$arV Am{U {ndimY_H$ H$gm

hmoVmo, hr à{H«$`m {OVH$s a§OH$ Amho, {VVHo$M Ë`m_mJrb
{dkmZhr W¸$ H$aUmao Amho. hr à{H«$`m àm_w»`mZo VrZ
Q>ßß`m§V nma nS>Vo. \w$Q>mUo ~ZdÊ`mgmR>r {d{eï> àH$maÀ`m,
åhUOoM Mm§Jë`m XOm©À`m Am{U _Ü`_ Vo _moR>çm
AmH$mamÀ`m Xoer ha^è`mMr {ZdS> Ho$br OmVo. gd©àW_,
`m ha^è`m§da {_R>mÀ`m nmÊ`mMm h~H$m _mabm OmVmo qH$dm
Vo H$mhr Vmgm§gmR>r H$mo_Q> nmÊ`mV {^Odbo OmVmV. `m_wio
ha^è`mÀ`m ~mø H$dMmV `mo½` à_mUmV Amobmdm emofbm
OmVmo. {^Odbobo ha^ao WoQ> ^Å>rV Q>mH$bo OmV ZmhrV. Vo
H$mhr Vmg CÝhmV qH$dm gmdbrV gwH$dbo OmVmV. `m
à{H«$`obm "Q>|n[a¨J' åhUVmV. `m_wio ha^è`mÀ`m AmVrb
Amobmdm pñWa hmoVmo Am{U ~mø H$dM WmoSo> g¡b hmoVo.
^wOmè`mÀ`m ^Å>rV bmoI§S>r H$T>B©V ~marH$ dmiy 250oC Vo
300oC Vmn_mZmbm Ja_ Ho$br OmVo. `m A{VCîU dmiyV
nyd©V`mar Ho$bobo ha^ao Q>mHy$Z Vo Pmè`mZo gVV T>dibo
OmVmV. Ad¿`m H$mhr goH§$Xm§VM ha^è`mMo ~mø H$dM
gwQ>o hmoVo, XmUm _Ymo_Y \w$Q>Vmo Am{U {ndioY_H$,
Hw$aHw$arV \w$Q>mUo V`ma hmoVmV. ha^am ^Å>rV Q>mH$ë`mda Vmo
OiÊ`mEodOr AMyH$ H$gm ^mObm OmVmo Am{U \w$Q>Vmo?
AmnU ha^ao WoQ> [aH$må`m H$T>B©V ^mObo, Va Vo H$T>B©À`m
WoQ> g§nH$m©V Amë`m_wio H$mhr ~mOy§Zr OiVrb Va H$mhr
~mOy§Zr Vo H$ƒo amhVrb. ^Å>rV dmnabr OmUmar dmiy  hr
"CîUVoMr CÎm_ dmhH$' åhUyZ H$m_ H$aVo. dmiyMo H$U
ha^è`mbm gd© ~mOy§Zr doTy>Z KoVmV. `m_wio ha^è`mÀ`m
XmÊ`mbm gd© ~mOy§Zr EH$g_mZ CîUVm {_iVo, Á`m_wio Vmo
AmVn`ªV ì`dpñWV ^mObm OmVmo. ha^è`mÀ`m XmÊ`mÀ`m
AmV à{WZm§gmo~VM R>amdrH$ à_mUmV nmUr (Amobmdm)

\w$Q>mUo
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AgVo. Ooìhm ha^am 250oC Vmn_mZmÀ`m dmiyV OmVmo,
Voìhm Ë`mVrb nmÊ`mMo ê$nm§Va doJmZo A{VCîU dm\o$_Ü`o
hmoVo. hr dm\$ ~mhoa nS>Ê`mMm à`ËZ H$aVo. Ë`mM doir,
ha^è`mÀ`m ~mø H$dMmVrb noer CîUVo_wio AmHw§$MZ
nmdVmV Am{U {R>gyi ~ZVmV. AmVrb dm\o$À`m Xm~m_wio
ho ~mø H$dM _Ymo_Y \$mQ>Vo qH$dm gwQ>o hmoVo, Á`mbm
AmnU ha^am "\w$Q>Uo' åhUVmo. Cƒ Vmn_mZm_wio
ha^è`mÀ`m aMZoV XmoZ _w»` amgm`{ZH$ ~Xb hmoVmV.
ha^è`mV à{WZm§Mo à_mU OmñV AgVo. CîUVo_wio hr
O{Q>b à{WZo gwQ>r hmoVmV, Á`m_wio H$ÀÀ`m ha^è`mMm
H$S>dQ>nUm qH$dm CJ« Md {ZKyZ OmVo Am{U Ë`mbm EH$
_D$ nmoV {_iVmo. ha^è`mVrb ñQ>mM© CîUVo_wio {eOVmo
Am{U hbH$m ~ZVmo, Á`m_wio \w$Q>mUm Hw$aHw$arV hmoVmo.
H$ƒm ha^am Vn{H$ar qH$dm {hadQ> a§JmMm AgVmo, nU
\w$Q>mUm {ndimY_H$ Am{U gwdm{gH$ {XgVmo. {dkmZmV
`mbm "_¡bmS©> [aA°ŠeZ' åhUVmV. Cƒ Vmn_mZmbm
ha^è`mVrb Z¡g{J©H$ A{_Zmo {gS> Am{U eH©$am
EH$_oH$m§gmo~V amgm`{ZH$ à{H«$`m H$aVmV. `m à{H«$`o_wio
\w$Q>mÊ`mbm Ë`mMm {d{eï> I_§J gwdmg Am{U AmH$f©H$
{ndim-Vm§~yg a§J àmá hmoVmo. H$ƒo ha^ao nMm`bm OS>
AgVmV Am{U Vo Imëë`mZo AZoH$m§Zm J°g qH$dm nmoQ>mMo
{dH$ma hmoVmV. _mÌ, VoM ha^ao "\w$Q>mUo' ~ZVmV, Voìhm
Ë`m§Mo JwUY_© nyU©nUo ~XbVmV. H$ÀÀ`m ha^è`mV
"\$m`{Q>H$ A°{gS>' Am{U "E§PmB©_ BZ{h{~Q>g©' AgVmV,
Oo earambm bmoh, qPH$ Am{U H°$pëe`_ emofyZ KoÊ`mg
AS>Wim AmUVmV. ^Å>rV Cƒ Vmn_mZmbm ^mOë`m_wio ho

KQ>H$ Zï> hmoVmV, Á`m_wio \w$Q>mÊ`mVrb nmofH$ VÎdo
earambm ghO CnbãY hmoVmV. CîUVo_wio ha^è`mVrb
H$m~m}hm`S´o>Q Am{U à{WZm§Mo nMZ AmYrM A§eV… Pmbobo
AgVo. Ë`m_wio \w$Q>mUo Imëë`mZ§Va nmoQ>mda VmU `oV Zmhr
Am{U Vo ghO nMVmV. \w$Q>mÊ`m§_Ü`o \$m`~a Am{U
à{WZm§Mo à_mU OmñV Agë`mZo, Vo Imëë`mZ§Va aŠVmVrb
gmIa AMmZH$ dmT>V Zmhr. Ë`m_wio _Yw_ohr é½Um§gmR>r
\w$Q>mUo ho {dkmZmÀ`m Ñï>rZo CÎm_ AÞ _mZbo OmVo.

AmYw{ZH$ \°$ŠQ>ar qH$dm _hmJS>çm `§Ìm§{edm`, Ho$di
Z¡g{J©H$ KQ>H$m§Mm dmna H$ê$Z AÞmMm XOm©, Md Am{U
nm¡{ï>H$Vm dmT>dÊ`mMo ho {dkmZ W¸$ H$aUmao Amho. ha^ao
{^OdVmZm nmÊ`mV {_R>mMm dmna H$aÊ`m_mJo Ho$di Md
dmT>dUo hm CÔoe ZgyZ, Ë`m_mJo agm`ZemñÌ Am{U
dZñn{V{dkmZmMo A{Ve` _hÎdmMo {Z`_ H$m_ H$aVmV.
{dkmZmÀ`m {Z`_mZwgma, nmUr H$_r KZVoH$Sy>Z OmñV
KZVoH$So> dmhVo. ha^ao {_R>mÀ`m nmÊ`mV {^Odbo OmVmV,
Voìhm "namgaU' `m à{H«$`o_wio {_R>mMo H$U ha^è`mÀ`m
~mø H$dMmVyZ AmV àdoe H$aVmV. _rR> nmÊ`mbm
Amnë`mgmo~V AmV IoMyZ KoVo, Á`m_wio ha^ao gmÜ`m
nmÊ`mÀ`m VwbZoV A{YH$ doJmZo Am{U AmVn`ªV ì`dpñWV
{^OVmV. ha^è`mÀ`m ~mø H$dMm_Ü`o "nopŠQ>Z'  Am{U
"H°$pëe`_'gmaIo H$S>H$ KQ>H$ AgVmV, Á`m_wio Vo Iyn
H$R>rU AgVo. {_R>mVrb gmo{S>`_ Am`Z ha^è`mÀ`m
H$dMmVrb H°$pëe`_ Am{U _°¾o{e`_ Am`ZMr OmJm
KoVmV. `m amgm`{ZH$ ~Xbm_wio ha^è`mMo H$S>H$ H$dM
_D$ Am{U bdMrH$ ~ZVo. H$dM _D$ Pmë`m_wio ^Å>rV
^mOVmZm Vo OiV Zmhr Am{U CîUVoMm Xm~ ghZ H$ê$Z
ghO _Ymo_Y \w$Q>Vo. ha^è`m_Ü`o à{WZm§Mo à_mU Iyn
OmñV AgVo. {_R>mMo nmUr ha^è`mÀ`m AmV Joë`mZ§Va
VoWrb à{WZm§Mr aMZm A§eV… g¡b H$aVo. `m_wio
ha^è`mMm A§VJ©V ^mJ _D$ hmoVmo, Omo ^Å>rV ^mOë`mZ§Va
\w$Q>mÊ`mbm AË`§V Hw$aHw$arV nmoV XoVmo. gmÜ`m nmÊ`mV
{^Odbobo ha^ao ^mOë`mda H$S>H$ qH$dm Mm_Q> ~Zy
eH$VmV, nU {_R>mÀ`m nmÊ`m_wio Vo VwbZoZo _D$ ~ZVmV.
nmÊ`mV _rR> {daKiVo, Voìhm nmÊ`mMm CËH$bZq~Xÿ
dmT>Vmo. `m_wio ha^è`mÀ`m AmV gmR>boë`m nmÊ`mMo
Vmn_mZ ^Å>rV Joë`mZ§Va 100oC nojm OmñV dmTy> eH$Vo.
hr A{VCîU dm\$ ha^è`mbm AmVyZ A{Ve` doJmZo
{eOdVo Am{U XmUm AMyH$ \w$bÊ`mg _XV H$aVo. _rR> ho
EH$ CÎm_ Z¡g{J©H$ g§ajH$ Amho. ha^ao {^OV AgVmZm
Ë`mV H$moUË`mhr hm{ZH$maH$ OrdmUy§Mr qH$dm ~waerMr dmT>

gmirÀ`m bmøm
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hmoD$ Z`o, `mgmR>r _rR> A±{Q>-~°ŠQ>o[a`b T>mb åhUyZ H$m_
H$aVo

Ádmar, Vm§Xÿi, _H$m qH$dm JìhmÀ`m bmøm§gma»`m
BVa ^mOboë`m YmÝ`m§À`m VwbZoV \w$Q>mÊ`m§Mo nmofU_yë`
Iyn OmñV AgVo. {dkmZmÀ`m Am{U AÞemñÌmÀ`m Ñï>rZo
`m_mJo H$mhr R>mog H$maUo AmhoV. BVa YmÝ`m§À`m VwbZoV
\w$Q>mUo gag R>aVmV. eoJXmÊ`m§Mr gmb (H$dM) nmVi
Agë`mZo Vo bmøm qH$dm \w$Q>mÊ`m§gmaIo \w$bV Zmhr.
\w$Q>mUo ho bo½`w_, S>midJu` JQ>mV `oVmV, Va BVa bmøm
`m V¥UYmÝ`  JQ>mV `oVmV. BVa ^mOboë`m YmÝ`m§_Ü`o àVr
100 J«°_ Ho$di 7 Vo 10 J«°_ à{WZo AgVmV. `mCbQ>,
\w$Q>mÊ`m§_Ü`o àVr 100 J«°_ Vã~b 18 Vo 20 J«°_ à{WZo
AgVmV. ^mOVmZm Ë`mVrb Amobmdm nyU©nUo {ZKyZ
Joë`m_wio à{WZm§Mr KZVm A{YH$ dmT>Vo. \w$Q>mÊ`mÀ`m
gmbr_Ü`o (H$dM) Am{U A§VJ©V ^mJmV _moR>çm à_mUmda
V§Vy_` nXmW© (\$m`~a) AgVo. 100 J«°_ \w$Q>mÊ`m§_YyZ
earambm gw_mao 12 Vo 15 J«°_ \$m`~a {_iVo. ho \$m`~a
BVa YmÝ`m§À`m VwbZoV OmñV H$mi nmoQ> ^abobo R>odVo,
Á`m_wio dma§dma ^yH$ bmJV Zmhr Am{U dOZ H$_r
H$aÊ`mg _XV hmoVo. _H$m, Vm§Xÿi qH$dm JìhmÀ`m bmøm
^mOë`mZ§Va Ë`m§Mm "½bm`go{_H$ B§So>Šg' (gmIa
dmT>dÊ`mMm doJ) Iyn dmT>Vmo. \w$Q>mÊ`m§Mm "½bm`go{_H$
B§So>Šg' AË`§V H$_r åhUOoM 28À`m Amgnmg AgVmo.
`m_wio \w$Q>mUo Imëë`mZ§Va aŠVmVrb gmIa AMmZH$ dmT>V
Zmhr, Or BVa ^mObobr YmÝ`o Imëë`mZo dmTy> eH$Vo.
åhUyZM _Yw_ohtgmR>r hm gdm}Îm_ Amhma Amho Ago
gm§{JVbo OmVo. BVa V¥UYmÝ`m§_Ü`o à{WZm§Mr aMZm AnyU©
AgVo. \w$Q>mÊ`m§_Ü`o earambm Amdí`H$ Agbobr ZD$n¡H$s
~hþVm§e A{_Zmo A°{gS `mo½` à_mUmV AgVmV. ^Å>rV
^mOÊ`mÀ`m à{H«$`o_wio `m à{WZm§Mr "~m`mo-
Aìhobo{~{bQ>r' (earamÛmao emofyZ KoÊ`mMr j_Vm) A{YH$
gwYmaVo.  earamV {h_mo½bmo{~Z dmT>dyZ A°{Z{_`m
(aŠVnm§T>ar) amoIÊ`mgmR>r \w$Q>mUo BVa YmÝ`m§nojm Iyn
à^mdr AmhoV. hmSo> Am{U XmV _O~yV amIÊ`mgmR>r
H°$pëe`_ Am{U \$m°ñ\$ag ho KQ>H$ _XV H$aVmV. _°¾o{e`_
Am{U nmoQ>°{e`_ ho KQ>H$ aŠVXm~ {Z`§{ÌV R>odyZ öX`mMo
Amamo½` gwYmaVmV. BVa ^mObobr YmÝ`o  earambm
àm_w»`mZo \$ŠV H$~m}XHo$ XoVmV. na§Vw, \w$Q>mUo ho earambm
H$~m}XH$m§gmo~VM ^anya à{WZo, \$m`~a Am{U I{ZOo
EH$mM doir XoVmV. `m_wioM {dkmZmÀ`m Ñï>rZo \w$Q>mÊ`m§Mo

nmofU_yë` BVa ^mOboë`m YmÝ`m§nojm {H$Ë`oH$ nQ> A{YH$
_mZbo OmVo.

\w$Q>mUo ^Å>rVyZ ~mhoa H$mT>ë`mZ§Va Vo XrK©H$mi
Hw$aHw$arV R>odÊ`m_mJo AÞ-^m¡{VH$emñÌ Am{U AmÐ©Vm
J{VemñÌ `m§Mo {dkmZmMo {Z`_ H$m_ H$aVmV. ^Å>rVyZ
{ZKmë`mZ§Va \w$Q>mUo _D$ nSy> Z`oV åhUyZ d¡km{ZH$
nÕVtMm dmna Ho$bm OmVmo. ^Å>rVyZ ~mhoa nS>VmZm
\w$Q>mÊ`m§_Yrb nmÊ`mMm A§e 1% Vo 2% nojm H$_r
Pmbobm AgVmo. `m pñWVrV \w$Q>mÊ`m_Yrb ñQ>mM© Am{U
à{WZo AË`§V H$S>H$ Aem "½bmg ñQ>oQ>'_Ü`o AgVmV,
Á`m_wio Vo Hw$aHw$arV bmJVmV. \w$Q>mUo hdoÀ`m g§nH$m©V
am{hbo, Va Vo hdoVrb ~mîn emofyZ KoVmV. nmÊ`mMm A§e
5% nojm OmñV hmoVmM \w$Q>mUo gmXiVmV qH$dm _D$
~ZVmV. Ë`m_wio ~mhoarb hdm AmV OmÊ`mnmgyZ amoIUo ho
_w»` {dkmZ Amho. ^Å>rVyZ {ZKmë`mda \w$Q>mUo A{Ve`
Ja_ AgVmV. Ja_ \w$Q>mUo bJoMM ~§X S>ã`mV ^abo, Va
Ë`mVrb A§VJ©V CîUVo_wio dm\$ V`ma hmoB©b. hr dm\$
S>ã`mÀ`m PmH$Umbm YS>Hy$Z nmÊ`mMo W|~ nwÝhm \w$Q>mÊ`m§da
nS>Vrb Am{U Vo _D$ hmoVrb. åhUyZ, \w$Q>mUo AmYr hdoera
OmJr ngadyZ doJmZo gm_mÝ` Vmn_mZmbm AmUbo OmVmV.
\w$Q>mUo nyU©nUo W§S> Pmë`mda Vo YmVyÀ`m qH$dm OmS>
ßbmpñQ>H$À`m hdm~§X S>ã`mV/n°Ho$Q>_Ü`o gmR>dbo OmVmV.
^mObobo AÞ {ZgJ©V… "hm`J«moñH$mo{nH$' AgVo, åhUOoM
Vo hdoVrb Amobmdm ñdV…H$So> IoMyZ KoVo. hdm~§X S>ã`m_wio
~mhoarb Amobga hdm \w$Q>mÊ`m§n`ªV nmohmoMy eH$V Zmhr
Am{U Ë`m§_Yrb "{Pamo _m°Büa'Mr nmVir {Q>Hy$Z amhVo.
_moR>çm à_mUmda Ooìhm \w$Q>mÊ`m§Mo ì`mdgm{`H$ n°Ho$Q> V`ma
Ho$bo OmVmV, Voìhm Ë`mVrb gmYr hdm H$mTy>Z Zm`Q´>moOZ
dm`y ^abm OmVmo. Zm`Q´>moOZ hm EH$ {ZpîH«$` dm`y Amho,
Omo Amobmdm Am{U Am°pŠgOZbm \w$Q>mÊ`m§nmgyZ Xÿa R>odVmo.
`m_wio \w$Q>mÊ`m§Mo Am°pŠgS>m`PoeZ hmoV Zmhr Am{U Vo
{H$Ë`oH$ _{hZo VmOo d Hw$aHw$arV amhVmV. Oa KamV \w$Q>mUo
Hw$aHw$arV R>odm`Mo AgVrb, Va S>ã`mV Vimer WmoSo> H$ƒo
Vm§Xÿi qH$dm H$mnS>mV ~m§YyZ ISo> _rR> R>odbo OmVo. ho
nXmW© \w$Q>mÊ`m§À`m AmYr hdoVrb Amobmdm ñdV…H$So> emofyZ
KoVmV, Á`m_wio \w$Q>mUo gwa{jV amhVmV.

(_m{hVr Ombmdarb N>m`m{MÌ gm^ma)
 - S>m°. O`§V dg§V Omoer

jvjoshi2002@yahoo.com
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noetÀ`m AmV Am{U ~mhoa hr {d^mJUr
noernQ>bm_wioM hmoVo ho AmnU Owb¡À`m A§H$mV g_OyZ
KoVbo. noernQ>bmÀ`m amgm`{ZH$ aMZo_wioM noerÀ`m
AmVrb Ðì`o ~mhoa `oD$ eH$V ZmhrV qH$dm ~mhoarb Ðì`o
noerV ghOr OmV ZmhrV.

àdoe {Z{fÕ (ENTRY STRICTLY RESTRICTED)

noetÀ`m AmV Am{U ~mhoa hr {d^mJUr noernQ>bmÀ`m
amgm`{ZH$ aMZo_wio Amho ho Oam g_OyZ KoD$. noernQ>b
ho àm_w»`mZo \$m°ñ\$mo{b{nS> øm àH$maÀ`m Ag§»` aoUy§Zr
~Zbobo AgVo. (AmH¥$Vr 1) øm àË`oH$ aoUyMo XmoZ ^mJ
AgVmV : EH$ ^mJ JmobmZo XmIdbm Amho Am{U EH$ ^mJ
XmoZ aofm§Zr XmIdbm Amho. aoUyMm Jmob ^mJ nmÊ`mer _¡Ìr

kmZ|{Ð`| Vw_Mr, Am_Mr Am{U
noetMr! (^mJ 2)

amO|Ð XodnyaH$a

H$ê$ eH$Vmo Va Xþgam ^mJ Omo aofm§Zr XmIdbm  Amho Vmo
nmÊ`mer _¡Ìr H$ê$ eH$V Zmhr. noerÀ`m AmV Am{U ~mhoa
XmoÝhrH$So> nmUr Amho. Ë`mMm n[aUm_ Agm hmoVmo H$s
_¡ÌrÀ`m JwUY_m©à_mUo ho aoUy XmoZ Wam_Ü`o ñdV…Mr _m§S>Ur
H$aVmV. åhUOoM noernQ>bmMm AmVrb Am{U ~mhoarb
n¥ð>^mJ nmÊ`mer _¡Ìr Agbobo Va noernQ>bmMm A§V^m©J
nmÊ`mer _¡Ìr Z H$aUmam Amho. nmÊ`mer _¡Ìr ZgUmam
A§V^m©J XmoÝhr ~mOy§Zr nmÊ`mer _¡Ìr H$aUmè`m XmoZ
^mJm_Ü`o ~§{XñV Pmbm Amho.

(Vob nmÊ`mer _¡Ìr Z H$aUmao Amho Va XÿY, \$im§Mo
ag VmH$ BË`mXr nmÊ`mer _¡Ìr H$aUmao nXmW© Amnë`m
gdmªÀ`m n[aM`mMo AmhoV). AmnU gd© nXmWmªMr XmoZ
JQ>m§§V {d^mJUr H$ê$ … (1) nmÊ`mer _¡Ìr Agbobo

AmH¥$Vr 1 … noer nQ>bmMr aMZm
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(Hydrophilic) Ogo H$s _rR>, gmIa, _Y (2) ~mOyZr
nmÊ`mer _¡Ìr Zgbobo (Hydrophobic)  Ogo H$s Vob,
bmoUr, H$mnya, Am`moS>rZ. XmoÝhr JQ>mVrb aoUy Amnë`m
JQ>mVrb aoUy§er _¡Ìr H$aVmV nU Xþgè`m JQ>mVrb aoUy§er
_¡Ìr H$aV ZmhrV.

noernQ>bmÀ`m øm aMZobm \$ma _hÎd Amho. Amnë`m
n[agamV VgoM noetÀ`m n[agamV àm_w»`mZo JQ> 1 _YboM
nXmW© AgVmV. JQ> 1 _Ybo nXmW© noernQ>bmVyZ AmV ~mhoa
OmD$ eH$V Zmhr H$maU _Ü`o AS>Wim `oVmo Amho nmÊ`mer
_¡Ìr Zgbobm noernQ>bmMm _moR>m ^mJ. noernQ>bmÀ`m øm
aMZo_wio noerMm AmVrb ^mJ Am{U noer~mhoarb ^mJ
øm_Ü`o amgm`{ZH$ Ñï>çm IynM \$aH$ Amho.

"noetMr kmZ|{Ð`o!'
AmnU ^mJ 1 _Ü`o nm{hbo H$s ñdmXþqnS>mÀ`m noer,

`H¥$VmÀ`m noer qH$dm ñZm`y§À`m noer dmT>bobr gmIa,
dmT>bobr BÝgw{bZ qH$dm ½bwH°$Jm°Z ømZm `mo½` Vmo  à{VgmX
XoVmV. H$mhr {OdmUy Va Ë`m§À`m g§»`oMr Zm|X KoD$Z
à{VgmX XoVmV. ømgmR>r noer nQ>bmda amgm`{ZH$ `§ÌUm
AgVo Am{U Ë`mbmM AmnU `oWo g§~moYbo Amho "noetMr
kmZ|{Ð`o!'

"J«mhr (g§Xoe KoUmao) à{WZ åhUOo [agoßQ>a àmoQ>rZ
(Receptor protein) …

~mhoarb n[apñWVrMo kmZ hmoÊ`mgmR>r noernQ>bm_Ü`oM
amgm`{ZH$ ì`dñWm Agm`bm hdr. EdT>oM Zìho Va ~mhoa

H$m` hmoVo Amho Vo noetÀ`m A§V^m©JmV H$idÊ`mMr
ì`dñWm hdr. åhUOo AmVrb amgm`{ZH$ à{H«$`m_Ü`o Oê$a
Vo \o$a\$ma H$aVm `oVrb. hr ì`dñWm åhUOoM EH$ àH$mao
noetMr kmZ|{Ð`| ZmhrV H$m? øm noetÀ`m kmZ|{Ð`m§~Ôb
_m{hVr KoD$ `m. noernQ>b åhUOo  "àdoe {Z{fÕ'
(ENTRY STRICTLY RESTRICTED) qH$dm "AZw_Vr{edm`
àdoe Zmhr' (NO ENTRY WITHOUT PERMISSION)

Agm H$S>H$ {Z`_. na§Vw noerbm ñdV…À`m dmT>rgmR>r
nmofUÐì`o Va  bmJUma Zm. Aer nmofUÐì`o Amnë`m
^modVmbr AmhoV ho kmZ noetZm hmoUo OéarMo Amho. EdT>oM
Zmhr Va øm nmofUÐì`mbm noernQ>bm_YyZ ~mhoê$Z AmV
`oD$ Úm`Mo Amho AZ² Vo AmVyZ ~mhoa OmUma Zmhr Aer
nU ì`dñWm H$am`Mr Amho.

b°ŠQ>moO gmIa noer_Ü`o H$er OmVo Vo AmH¥$Vr 2 _Ü`o
XmIdbo Amho. noernQ>bm_Ü`o EH$ à{WZaoUy Om§^ù`m
a§JmZo Am{U H$mù`m a§JmZo b°ŠQ>moO aoUy XmIdbm  Amho.
øm à{WZ aoUy_Ü`o b°ŠQ>moO (Am{U \$ŠV b°ŠQ>moOM) aoUy
OmD$Z ~gVmo; AWm©V hr {H«$`m noerÀ`m ~mhoa
noenQ>bmÀ`m ~mø n¥ð>mda hmoVo. _J Ë`m à{WZ aoUyMm
AmH$ma ~XbyZ Vmo Agm hmoVmo H$s à{WZ aoUyV ~gbobm
b°ŠQ>moO aoUy noernQ>bmÀ`m AmVrb n¥ð>^mJmda OmVmo Am{U
_J Vmo noerÐdm_Ü`o OmVmo. à{WZ aoUyMm AmH$ma ~XbUo
Am{U ~m§Ybobm b°ŠQ>moO aoUy noer_Ü`o OmUo ømgmR>r
AWm©VM D$O}Mr Oê$a AgVo. noernQ>bmÀ`m ~mhoa \$ma
_moR>çm g§{hVoZo (Concentration) àmoQ>m°Z AgVmV Am{U
AmVrb ~mOyg AË`ën g§{hVoZo AgVmV. ømbm

AmH¥$Vr 2 … b°ŠQ>moO gmIa noer _Ü`o H$er OmVo?
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nQ>bm§_Yrb àmoQ>m°ZMm {dÚwV amgm`{ZH$ J«o{S>`§Q> Ago
åhUVmV. hm amgm`{ZH$ J«o{S>`§Q> Amdí`H$ Vr D$Om©
nwadVmo. Aem àH$mao D$Om©, à{WZ dmnê$Z b°ŠQ>moO noerÀ`m
AmV `oVo. {dÚwV amgm`{ZH$ J«o{S>`§Q>À`m CbQ> {Xeo_wio
(AmV àmoQ>m°Z H$_r Am{U ~mhoa OmñV) AmVrb b°ŠQ>moO
~mhoa OmV Zmhr.

Amnë`m Kar Xmam~mhoa AmnU EH$ {dÚwV K§Q>m
(Electrical/electronic bell) ~gdVmo. `oUmam àË`oH$
nmhþUm hr EH$ ~ob Xm~yZ Amnë`mbm AmJ_ZmMr gyMZm
XoVmo. noetÀ`m ~m~VrV àË`oH$ nmhþÊ`mgmR>r ñdV§Ì ~obMr
Aer ì`dñWm AgVo. åhUOo Ago H$s b°ŠQ>moOgmR>rMo
à{WZ Xþgè`m H$moUÀ`m aoUygmR>r Cn`moJr nS>V Zmhr. noerV
`oUmè`m àË`oH$ {Za{Zamù`m aoUy§gmR>r {Za{Zamio à{WZ
AgUo JaOoMo Amho. øm à{WZmbm [agoßQ>a àmoQ>rZ
(Receptor protein) åhUOo  J«mhr (g§Xoe KoUmao) à{WZ
åhUVmV. hr à{WZo earamVrb hm_m}Z (g§àoaH$) qH$dm
Am¡fYm§Mo g§Xoe AmoiIVmV Am{U noerbm {d{eï> H$m_
H$aÊ`mgmR>r gyMZm XoVmV.

AmUIr EH$ CXmhaU nmhÿ. aŠVmVrb ½bwH$moO gmIa
dmT>br H$s ñdmXþqnS> BÝgw{bZ aŠVm_Ü`o gmoS>VmV.
BÝgw{bZÀ`m à^mdm_wio `H¥$V noer nQ>mnQ> ½bwH$moO gmIa
noetÀ`m AmV KoD$Z Ë`mnmgyZ ½bm`H$moOoZ ~ZdVmV Am{U
Ë`m_wio aŠVmVrb ½bwH$moOMo à_mU H$_r hmoVo. aŠVmVrb
gmIa H$_r Pmbr H$s ñdmXþqnS> BÝgw{bZ aŠVmV gmoS>Uo
~§X H$aVmV Am{U ½bwH°$Jm°Z aŠVmV gmoS>VmV. ½bwH°$Jm°ZÀ`m

AmH¥$Vr 3 … BÝgw{bZ, BÝgw{bZ J«mhr à{WZ, GLUT

à^mdm_wio `H¥$V noer ½bm`H$moOoZnmgyZ ½bwH$moO ~ZdyZ
aŠVmV gmoS>VmV. ({dkmZYmam Owb¡ A§H$ nmhmdm).

`H¥$V noernQ>bmdaÀ`m XmoZ J«mhr à{WZm§Mr øm§_Ü`o
à_wI ^y{_H$m AgVo. `H¥$V noetÀ`m noernQ>bmda BÝgw{bZ
J«mhr à{WZ (insulin receptor protein) VgoM ½bwH$moO
J«mhr à{WZ (GLUT 4) AgVmV. (½bwH$moO J«mhr GLUT 4
à{WZ `H¥$V noetÀ`m noer ÐdmV _moR>çm à_mUmV Am{U
noernQ>bmda H$_r à_mUmV AgVo). BÝgw{bZ aoUy hm `H¥$V
noernQ>bmdaÀ`m insulin receptor protein øm  BÝgw{bZ
J«mhr à{WZmbm {^S>Vmo/~Õ hmoVmo. øm g§`moJm_wio BÝgw{bZ
J«mhr à{WZmÀ`m aMZoV WmoSo> ~Xb hmoD$Z ho à{WZ noetÀ`m
AmV_Ü`o EH$ amgm`{ZH$ {H«$`m§Mr gmIir gwê$ H$ê$Z XoVo
Am{U øm gmIir {H«$`o_wio noer ÐdmVrb ½bwH$moO J«mhr
GLUT 4 à{WZ noer nQ>bmda ñWm{nV hmoVo. ½bwH$moOMo aoUy
noer nQ>bmdaÀ`m GLUT 4 øm J«mhr à{WZmbm g§`moJ
nmdyZ noer_Ü`o AmV KoVbo OmVmV. (AmH¥$Vr 3)

noernQ>bmda 10,000 Vo 20,000 EH$m {d{eï> J«mhr
à{WZmMoMo aoUy Agy eH$VmV : åhUOo GLUT 4 Mo 10 Vo
20 hOma aoUy. VgoM BÝgw{bZ J«mhr à{WZm§Mo AgoM 10
Vo 20 hOma aoUy. Am{U ½bwH$moO qH$dm BÝgw{bZà_mUo
bmIm|À`m g§»`oZo noernQ>bmda `oD$Z {^S>Umao nXmW©.

{_Ìm§Zmo, aoUy nmVirda nm{hbo AgVm noetMr kmZ|{Ð`o
AJ{UV AmhoV.

- S>m°. amO|Ð XodnyaH$a
writetodeopurkar@gmail.com
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g_wÐ{dœmÀ`m _mJrb ^mJmV AmnU g_wÐmVë`m
gy`©\w$bm{df`r (Sea anemone) _m{hVr KoVbr. ho \y$b
ZgyZ EH$ {eH$mar àmUr Amho ho OmUyZ Vwåhmbm Amü`©
dmQ>bo Agob Zm! AmO AmnU g_wÐmVë`m KmoS>çm{df`r
OmUyZ KoV AmhmoV. hm O{_Zrdarb KmoS>çmgmaIm gñVZ
àmUr ZgyZ EH$ _mgm Amho! hmo`, AË`§V g§W JVrZo nU
C^m nmohUmam EH$ _mgm!

KmoS>m hm _mZdmZo gd©àW_ nmird ~Zdboë`m
àmÊ`m§n¡H$s EH$ Amho. hOmamo dfmªnmgyZ Vmo dmhVyH$, eoVr,
`wÕ, Ioi Am{U doJdoJù`m H$m_m§gmR>r _mZdmMm {dœmgy
ghMa am{hbm Amho.

Amnbm A\$mQ> doJ, VmH$X, ghZeŠVr Am{U
~w{Õ_Îmm `m JwUm§_wio KmoS>çmbm EH$ {deof ñWmZ Amho.
Power qH$dm j_Vm _moOÊ`mgmR>r XoIrb AmnU
AœeŠVr (Horse power) `m EH$H$mMm dmna H$aVmo.
AR>amì`m eVH$mV Ooåg dm°Q> `m OJà{gÕ A{^`§Ë`mZo
dm\o$Mo gwYm[aV B§{OZ {H$Vr epŠVembr Amho ho
g_OÊ`mgmR>r hr g§H$ënZm _m§S>br. EH$ KmoS>m R>amdrH$
doiog {OVHo$ H$m_ H$ê$ eH$Vmo Ë`m à_mUmbm EH$
AœeŠVr (1HP) Ago Zmd {Xbo. åhUOo EImÚm _moQ>marMr
j_Vm 10 horse power Agob Va Vr _moQ>ma gmYmaU
Xhm KmoS>çm§À`m EdT>o H$m_ H$ê$ eH$Vo. AœeŠVr ho Zmd
R>odÊ`m_mJMm CÔoe `§ÌmMr VmH$X ghO g_Omdr hm hmoVm.
AmOhr ho bmoH${à` d gd©_mÝ` EH$H$ dmnabo OmVo.
AË`§V H$m`©erb, {Zð>mdmZ d VmH$XdmZ Agm hm KmoS>m
Amnë`mbm H$YrM PmonVmZm {XgV Zmhr. Vmo Zoh_rM
Cä`m-Cä`m {dlm§Vr KoVmo. `m Ë`mÀ`m JwUgmYå`m©_wio
VgoM Ë`mÀ`m S>moŠ`mÀ`m aMZoà_mUo AmH$ma Agë`mZo
g_wÐmV AmT>iUmè`m H$mhr d¡{eï>çnyU© _mem§n¡H$s EH$m
_memMo Zmd Sea Horse qH$dm g_wÐKmoS>m Ago nS>bo
Amho.

`m g_wÐKmoS>çmMo OrdZ {dbjU AgVo. CËH«$m§VrÀ`m

g_wÐ{dœ

g_wÐKmoS>m - Sea Horse

S>m°. ed©ar Hw$S>VaH$a

Ñï>rZo gmJar n[ag§ñWoV `mMo AZÝ`gmYmaU _hÎd AgyZ
Ë`mMr eara aMZm, C^r nmohÊ`mMr nÕV, a§J ~XbÊ`mMr
j_Vm Am{U Za _memZo {n„m§Zm OÝ_ XoUo hr d¡{eï>ço
AX²^wV Am{U AZmH$bZr` AmhoV. `m _membm XmV
ZgVmV, Vm|S>mÛmao AÞ emofyZ KoVbo OmVo Am{U Bdë`mem
nmoQ>mV gai OmD$Z nmoMVo. Ë`m_wio {XdgmVyZ AZoH$ doim
AJXr eoH$S>mo doim Ë`mbm AÞ J«hU H$amdo bmJVo. eonQ>r
Prehensile Agë`mZo g_wÐr JdVmV {VMr nH$S> KÅ>
~gVo.

Syngnathidae `m g_yhmVrb hm _mgm AgyZ
Hippocampus `m OmVrV JUbm OmVmo. Hippocampus

hm _yiMm J«rH$ eãX AgyZ Hippos åhUOo KmoS>m Am{U
Kampos åhUOo g_wÐr Ord Agm hmoVmo. g_wÐr KmoS>çmÀ`m
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OJ^amVyZ gw_mao 50 àOmVr AmT>iVmV. AmUIr H$mhr
ZdrZ àOmVtMr Zm|X `m `mXrV hmoV Amho. nmB©n
{\$e~amo~a `mMo OdiMo ZmVo AgyZ `m _memMo S>moHo$
KmoS>çmÀ`m S>moŠ`mà_mUo {XgVo. nU Snout qH$dm Vm|S>mMm
AmH$ma Zirà_mUo AgVmo. `m ZirÀ`m gmhmæ`mZo Vmo
Amnbo AÞ A{Ve` doJmZo emofyZ KoVmo. BVa _mem§à_mUo
`mÀ`m A§Jmda Idbo ZgVmV Ë`mEodOr hmS>m§À`m H$R>rU
nÅ>çm§Zr ~Zdbobo ~mø H$dM AgVo Oo Ë`mMo eÌy§nmgyZ
g§ajU H$aVo.

~hþVoH$ gd©M _mgo AmS>do nmohVmV _mÌ Amnbm g_wÐr
KmoS>m Cä`m Cä`m åhUOo Vertically nmohVmo!

Ë`mMr eonQ>r _mÌ _mH$S>mÀ`m eonQ>rgmaIr earamnojm
bm§~ AgVo. Amnë`m eonQ>rÀ`m gmhmæ`mZo Vmo g_wÐr JdV,
àdmi, ñnm°ÝO `m§Zm KÅ> doQ>moio KmbyZ nH$Sy>Z R>odVmo
Ë`m_wio gmJar àdmh Vmo dmhÿZ OmV Zmhr.

`m KmoS>çmMo H$mZ EH$mM doir doJdoJù`m {Xeobm
{\$ê$ eH$VmV, Ë`mMà_mUo g_wÐKmoS>çmMo S>moio EH$mM
doir XmoZ doJù`m {XeoZo {\$ê$Z g^modVmbMm A§XmO
¿`m`bm _XV H$aVmV. earamMr hmbMmb Z H$aVm {eH$mar
àmÊ`m§nmgyZ ~Mmd H$aÊ`mgmR>r Am{U Ë`mM doiog Amnbo
AÞ emoYÊ`mgmR>r Aem S>moù`m§Mr _XV g_wÐr KmoS>çmbm
hmoVo.

ho g_wÐKmoSo> AJXr 1.5cm nmgyZ 35cm n`ªV
bm§~rMo AmT>iyZ `oVmV. bmb, {ndim, Zm[a¨Jr, Vn{H$ar,
H$mim, Om§^im, {hadm Aem {d{dY a§Jm§V Vo AmT>iVmV.
`m§À`mH$So> a§J ~XbÊ`mMr j_Vm Agë`mZo gaS>çmà_mUo
n[apñWVrZwgma a§J ~XbUo `m§Zm ghO eŠ` hmoVo. ËdMoV
AgUmè`m {deof a§JÐì`mÀ`m noetZr (chromatophores)

dmVmdaUmer EH$ê$n hmoUo Ë`m§Zm jUmYm©V eŠ` hmoVo.
Ë`mÀ`m nmR>rdarb namZo (Dorsal fin) EH$m goH§$XmV

AZoH$ doim H§$nZo H$ê$Z Vmo hiyhiy nwT>o gaH$Vmo. doJmZo
nmohVm `oV Zgë`mZo ~hþVoH$ doiog Vmo g_wÐr JdV qH$dm
àdim§Zm Ë`mÀ`m _O~yV eonQ>rMo doQ>moio KmbyZ pñWa
amhVmo.

œgZmgmR>r `mbm BVa _mem§à_mUo H$„o (gills)

AgVmV. hm àmUr g_yhmZo amhVmZm {XgV Zmhr. `mbm
EH$m§V {à` AgVmo.

àmMrZ J«rH$, amo_Z H$Wm§_Ü`o `m g_wÐr KmoS>çm§Mm
C„oI AmT>iVmo. EH$m àmMrZ J«rH$ H$WoZwgma g_wÐXod -
Poseidon Amnë`m gmoÝ`mÀ`m aWmVyZ gmJa^«_§Vr H$aV
Ago. Ë`mÀ`m aWmbm OmoS>bobo KmoSo> gm_mÝ` ZìhVo Va
nwTy>Z KmoSo> {XgUmao d _mJyZ _mgo Agbobo AX²^wV g_wÐr

KmoSo> hmoVo. ho KmoSo> gmJamÀ`m _moR>_moR>çm bmQ>m§da ghO
YmdV g_wÐXodmbm EH$m {H$Zmè`mnmgyZ Xþgè`m
{H$Zmè`mn`ªV KoD$Z OmV. AmOhr J«rg_Yrb Zm{dH$
Ë`m§Mm gmJaàdmg H$aÊ`mnydu g_wÐXodmMr àmW©Zm H$aVmV.
ho bmoH$ g_wÐr KmoS>çm§Zm Y¡`©, g§ajU Am{U gwa{jV àdmg
`mMo àVrH$ _mZVmV. {VWë`m AZoH$ àmMrZ OhmOm§da
VgoM ZmÊ`m§da g_wÐr KmoS>çmMr {MÌo H$moabobr {XgyZ
`oVmV. `mÀ`m AmH$f©H$ AmH$mam_wio Vmo {MÌH$bm,
{eënH$bm, XmJXm{JZo, dñÌH$bm Am{U gOmdQ>rÀ`m
AZoH$ dñVy§_Ü`o à{VH$mË_H$ dmnabm OmVmo.

MrZ_Ü`o g_wÐKmoS>m ew^ _mZbm OmVmo. g_¥Õr Am{U
XrKm©`wî`mMo àVrH$ åhUyZhr MrZ_Ü`o `mMr _mÝ`Vm Amho.
{VWë`m H$mhr ^mJm§V nma§n[aH$ Am¡fYm§_Ü`oXoIrb `mMm
dmna hmoVmo.

amo_Z nwamUH$WoZwgma g_wÐXod - Neptune (ZonÀ`wZ)
`m§À`merhr g_wÐKmoS>çm§Mm g§~§Y OmoS>bm OmVmo. AZoH$
{^{Îm{MÌm§_Ü`o NeptuneÀ`m aWmbm g_wÐKmoSo> Agbobr
{MÌo gmnS>VmV.

OnmZr Am{U Am¾o` Am{e`mB© g§ñH¥$VrV {H$Zmar
^mJmVrb bmoH$ g_wÐKmoS>çm§Mo g_wÐmMo ajU H$aUmam
g§ajH$ Ago dU©Z H$aVmV.

Amnë`mH$So> \$maem nm¡am{UH$ Jmoï>rV `mMm C„oI
Zgbm Var AZoH$ ~mbH$Wm§_Ü`o, {dkmZ{df`H$
nwñVH$m§_Ü`o g_wÐKmoS>çm§Mo a§OH$ dU©Z AmT>iVo.

Hippocampus kuda, H. trimaculatus, H. histrix,

H. kellogi, H. bargibanti Aem H$mhr àOmVr à{gÕ
AmhoV.
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gOrdm§_Ü`o nwZéËnmXZ, àOZZ `m àOmVtÀ`m
ApñVËdmH$aVm AË`§V Amdí`H$ à{H«$`m AmhoV. gm_mÝ`V…
_mXr ho J^©YmaUoMo H$m_ gm§^miVo. A§S>r XoUo, Vr C~dUo,
{nëbm§Zm OÝ_mbm KmbUo, Ë`m§Mo g§JmonZ d g§ajU H$aUo
hr H$m_o ~hþVoH$ H$ê$Z _mXr {Z^mdVo. na§Vw g_wÐr
KmoS>çmÀ`m ~m~VrV àH¥$VrZo EH$ AZmH$bZr` AndmX
{Z_m©U Ho$bobm Amho. g_wÐKmoS>m OJmVrb Agm EH$_od
_mgm Amho Á`m_Ü`o Za J^©YmaUm H$ê$Z {nëbm§Zm OÝ_mbm
KmbVmo. Zam_Ü`o nmoQ>mH$So> EH$ J^© {nedr åhUOo Brood

Pouch AgVo Á`mV _mXr `mo½` doir A§S>r R>odVo. ZamH$Sy>Z
A§S>çm§Mo \$bZ Ho$bo OmVo. {nedrVrb aŠVdm{hÝ`mÛmao
{nëbm§Zm àmUdm`y d nmofU {_iVo Am{U `mo½` doir {n„o
~mhoa nSy>Z ñdV§ÌnUo _wŠV g§Mma H$aVmV. Za EH$M doiog
eoH$S>mo {nëbm§Zm OÝ_ XoVmo. Amho H$s Zmhr {ZgJm©Mr
AX²^wV {H$_`m? hr à{H«$`m gñVZ àmÊ`m§À`m J^m©e`mer
H$mhr à_mUmV gmYå`© Xe©dVo. Ë`m_wio CËH«$m§VrÀ`m
Aä`mgmVgwÕm `mMo {deof _hÎd Amho. VgoM, Genetics,

Biological oceanography, Conservation,

Reproductive biology `m§gma»`m joÌm§V g_wÐKmoS>çm§À`m
àOZZmMm Aä`mg _hÎdmMm R>aVmo.

g_wÐKmoS>m AmH$mamZo bhmZ Agbm Varhr Ë`mMo gmJar
n[ag§ñWoVrb ñWmZ _moR>o Amho. g_wÐr JdVmMr Hw$aUo,
àdmi {^ÎmrH$m, _°ÝJ«yìh O§Jbo `m {R>H$mUÀ`m
n[ag§ñWm_Yrb AÞgmIirMm Vmo _hÎdmMm Xþdm Amho.
g_wÐKmoS>m hm Mid-level Predator Amho. bhmZ ßbdH$
àmUr, Aù`m, bhmZ crustacean àmUr ho Ë`mMo AÞ
AgyZ Ë`m§Mr g§»`m {Z`§{ÌV R>odÊ`mMo H$m_ Vmo H$aVmo.
_moR>o _mgo, IoH$So>, Am°ŠQ>mong `m§gmaIo àmUr g_wÐr
KmoS>çm§Zm Amnbo ^ú` ~ZdVmV.

gmJar KmoS>çm§Mr CnpñWVr Ë`m n[agamVrb
Biodiversity (O¡d{d{dYVm) VgoM n`m©daUr` g§VwbZ
Xe©dVo. _mÌ Joë`m H$mhr XeH$m§V Pmboë`m _mZdr
hñVjonm§_wio `m§À`m AZoH$ àOmVr YmoŠ`mV Amboë`m
AmhoV. Vmo EH$ B§{S>Ho$Q>a ñno{gO åhUyZ AmoiIbm OmVmo
H$maU seahorse \$ŠV ñdÀN> Am{U {ZamoJr A{YdmgmVM
AmT>iyZ `oVmV. `m§Mr H$_r hmoV OmUmar g§»`m gmJar
àXÿfU, hdm_mZ~Xb, Zï> hmoV OmUmar JdVmMr Hw$aUo,
H$moab ar\$Mr hmoUmar hmZr Xe©dVmV.

g_wÐKmoS>çm§Mr WoQ> _mgo_mar Ho$br OmV Zgbr Var
~è`mMXm Omù`mV BVa _mem§gmo~V AS>H$VmV Am{U
bycatch åhUyZ \o$Hy$Z {Xbo OmVmV.

Am§Vaamï´>r` {ZgJ© g§dY©Z g§KQ>Zm (IUCN) {d{dY

àOmVtÀ`m g§ajUmMr pñWVr R>adVo, Ë`m§À`m AZw_mZo
g_wÐKmoS>çm§À`m AZoH$ àOmVr Vulnerable (Agwa{jV)
AmhoV.

^maVmV 1972 À`m dÝ`Ord A{Y{Z`_mZwgma
g_wÐKmoS>çm§Zm g§ajU XoÊ`mV Ambo Amho. Ë`m_wio `m§À`m
{eH$marg ~§Xr KmbÊ`mV Ambr Amho. Ad¡Y ì`mnmamda
H$m`Xoera H$m`©dmhr Ho$br OmVo.

AWm§J gmJamÀ`m {ZimB©V em§VnUo S>mobUmam hm g_wÐ
KmoS>m Ho$di AmH$f©H$ gmJar _mgm ZgyZ gmJar
n[ag§ñWoÀ`m g§VwbZmMm EH$ _hÎdmMm KQ>H$ Amho.
{ZgJm©À`m AX²^wV H$ënH$VoMo àVrH$ Agbobm hm _mgm
Ë`mÀ`m gm¢X`m©nwaVm _`m©{XV ZgyZ gmJar O¡d{d{dYVoMo
g§ajU Am{U n[ag§ñWoMo Amamo½` g_OyZ KoÊ`mgmR>r Ho$ë`m
OmUmè`m Aä`mgmV Vmo _hÎdmMm R>aVmo.

na§namJV Am¡fY nÕVrV `mMm eoH$S>mo dfm©nydunmgyZ
dmna H$aÊ`mV `oV Agbm Varhr AmYw{ZH$ {dkmZ `m
dmnamMr d¡km{ZH$ nS>VmiUr H$aÊ`mda OmñV ^a XoV
AgyZ gÜ`mMo g§emoYZ Ë`mÀ`m earamV Agbobo
Bioactive compounds da A{YH$ Aä`mg H$aV Amho.

AmOÀ`m boIm_YyZ AmnU g_wÐKmoS>çm§Mr aMZm,
KmoS>çmer Agbobo Ë`mMo gmYå`©, A{Ydmg, Amhma,
àOZZ, n`m©daUr` _hÎd, g§dY©Z, bmoH$H$bm, d¡ÚH$s`
g§emoYZ Aem {d{dY ~m~tMr g{dñVa _m{hVr KoVbr.
gmJamÀ`m A\$mQ> {dœmV XS>bobm hm àH¥$VrMm M_ËH$ma
Amnë`m _ZmV gmJag¥ï>r{df`r Hw$Vyhb, AmXa Am{U
g§doXZerbVm {Z_m©U H$ê$ eHo$b Aer Amem Amho.

- ed©ar Hw$S>VaH$a
samikshank@gmail.com






