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

Two Milestones, One Scientific Trajectory

Two encouraging developments marked the scientific horizon this April-one rooted deep within

India’s long-term energy vision, and the other extending humanity’s reach into deep space.

On April 13, 2026, India achieved a long-awaited milestone when the Prototype Fast Breeder Reactor

(PFBR) at Kalpakkam reached criticality. This moment represents far more than a technical success; it

is a significant step toward a more secure and sustainable energy future. At a time when renewable energy

dominates headlines with its rapid expansion, India’s nuclear programme has progressed more quietly-

guided by a vision that unfolds over decades rather than electoral cycles. At the heart of this journey lies

the Fast Breeder Test Reactor (FBTR), a foundational pillar of the strategy envisioned by Dr. Homi

Bhabha. While solar parks and wind farms symbolize visible progress, FBTR represents something

deeper; a deliberate investment in technological sovereignty. Its significance lies not merely in what it

produces, but in the capabilities it has enabled India to build.

India’s three-stage nuclear programme emerged from a stark reality – limited uranium reserves and

abundant thorium. The solution was both elegant and demanding; develop systems capable of generating

more fuel than they consume. Fast breeder reactors form the core of this strategy. Yet, mastering them

requires expertise in complex physics, advanced materials, and closed fuel cycles – domains where

global access has historically been limited. Commissioned in 1985, FBTR became India’s experimental

crucible, enabling scientists to test, refine, and indigenously develop critical technologies.

To view FBTR merely as a test reactor is to underestimate its role. It has validated fast reactor design

and sodium cooling systems, advanced high burn-up fuel technology, trained generations of scientists,

and bridged India’s uranium-based present to its thorium-based future. Most importantly, it laid the

groundwork for PFBR-India’s first large-scale step into the second stage of its nuclear programme.

The progress of PFBR marks a turning point. Using mixed oxide (MOX) fuel, it breeds plutonium

from uranium-238 and can eventually enable the production of uranium-233 from thorium – key to the

third stage of the programme. Yet, the journey from FBTR to PFBR has taken nearly four decades, raising

legitimate questions about pace in an era defined by urgent climate challenges. While such timelines

reflect the complexity and uncompromising safety requirements of nuclear technology, the need for

acceleration is equally clear.

If FBTR was about learning, the coming decades must be about scaling. India must expand its fleet

of breeder reactors, strengthen reprocessing and recycling capabilities, unlock thorium utilization, and

integrate nuclear energy into a low-carbon grid alongside renewables. Institutional reforms, regulatory

efficiency, and cost discipline will be equally critical. Beyond engineering, the significance of FBTR and

PFBR lies in strategic autonomy. In a world of increasingly contested energy supply chains, the ability

to generate fuel domestically is a profound advantage. Fast breeder technology transforms limited

resources into a sustainable energy base, while providing the reliable baseload power essential for net-

zero ambitions.

The story of FBTR is not one of dramatic breakthroughs, but of steady, incremental progress. It is

a reminder that certain national capabilities cannot be imported or rushed. Without it, India would lack

the technological foundation it possesses today. The challenge ahead is to ensure that this foundation is

fully leveraged – combining the patience of the past with the urgency of the future.

The second landmark came from beyond Earth. The successful completion of Artemis II marked
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humanity’s return to deep space after more than five decades. Launched on April 1, 2026, and returning

safely on April 10, the mission carried four astronauts – Reid Wiseman, Victor Glover, Christina Koch,

and Jeremy Hansen – on a historic journey around the Moon.

“We choose to go to the Moon… not because it is easy, but because it is hard.” –  John F. Kennedy

More than six decades after these words captured global imagination, the Moon is once again at the

centre of human ambition. Yet the motivations have evolved. What was once a symbol of geopolitical

rivalry is now becoming a platform for cooperation, sustainability, and long-term presence. The Artemis

program reflects this transformation – a mission not merely to return to the Moon, but to stay.

The achievements of the Apollo program were monumental, yet fleeting. Humans reached the Moon,

planted flags, and returned. It was a triumph shaped by urgency and competition, but one that lacked

continuity. Today’s approach is markedly different. Artemis represents a deeper and more sustained

ambition. It seeks to move beyond symbolic exploration toward long-term habitation – establishing a

continuous human presence, exploring the Moon’s resource-rich south pole, utilizing local resources such

as water ice, and preparing for missions to Mars. In this shift lies a profound transition: the Moon is no

longer an endpoint, but the beginning of a new era.

Artemis II was not about spectacle – it was about restoring confidence. By validating life-support

systems, navigation, and deep-space endurance, it has demonstrated that humanity is once again ready to

venture farther. The more difficult tasks – landing humans and sustaining their presence – still lie ahead,

but the direction is unmistakable. As the world redefines its space ambitions, India finds itself at a critical

juncture. Through the work of the Indian Space Research Organisation, the country has steadily built

credibility in space science and engineering. The success of Chandrayaan-3, particularly near the lunar

south pole, has demonstrated precision capability, while the Gaganyaan mission signals readiness for

human spaceflight.

The question is no longer whether India can participate, but how it chooses to do so. A balanced

approach – collaborating where beneficial while preserving strategic autonomy – may offer the most

pragmatic path forward.

The idea of human habitation on the Moon has moved from imagination to planning. While

challenges – lack of atmosphere, extreme temperatures, radiation, and resource constraints – remain

formidable, progress continues. Water ice discoveries, advances in habitat technologies, and growing

international cooperation make small lunar bases increasingly plausible. India’s strength in cost-effective

engineering could play a vital role in making such efforts sustainable.

The Artemis programme reflects a broader shift toward a multipolar space era – one where leadership

is shared and influence is earned through capability. In this emerging order, India’s role will extend

beyond missions, shaping norms of governance, cooperation, and technological access.

If the 20th century proved that humanity could reach the Moon, the 21st will determine what we do

once we get there. Artemis has set the trajectory. Artemis II has restored confidence. The next steps will

decide whether that vision becomes reality. For India, this is a moment of choice as much as opportunity –

to move from capability to influence, from participation to leadership.

ho eem§H$m, ñdßZm§À`m gm¡XmJam, once a distant dream, you are now fast becoming a shared frontier. As

humanity prepares to leave its next footprints, the question is no longer who will go – but who will shape

what comes next. We may well be standing at the threshold of a second scientific revolution. The only

question is – are we ready?

- Sharad Kale

sharadkale@gmail.com



{dkmZYmam$&&$_o 2026$&&$6

Dear Children, you may find this

Vigyandhara article both inspiring and

scientifically significant as I want to highlight,

how intellectual rigor of legends overcome

resource constraints in their respective scientific

pursuit. Every one of us familiar of Prof C. V.

Raman’s discovery of inelastic scattering of

Photons by the molecules. Professor C. V. Raman

built a setup of modified spectroscope, mercury

arc lamp with intense white beam of light, basic

filters, polariser & analyser, and a camera film to

record Stoke’s and Anti-Stoke’s lines in just Rs

500. (Rs. 500/- in those days of 1920s had a

value, but as compared to standards of Europe it

was quite petty amount)

The discovery of the Raman Effect in 1928

stands as a testament to frugal brilliance.  These

faint signatures revealed how light interacts with

molecular vibrations, earning him a Nobel Prize

and proving that true sophistication is not

purchased; it is cultivated.

Raman was not alone in this “less is more”

methodology. The history of science is peppered

with researchers who turned constraints into

catalysts.  Here are several parallel examples of

frugal innovation in research that led to

groundbreaking discoveries:

1. Satyendra Nath Bose

Long before his collaboration with Einstein,

S.N. Bose was known for his “frugal” approach

to teaching and research at Dhaka University.

Lacking sophisticated laboratory equipment, he

often designed his own experimental setups

using local materials. Most notably, his

derivation of the Planck radiation law—which he

sent to Einstein—was born from the “frugal”

necessity of simplifying complex physics for his

The Frugal Architectures of
Spectacular Discoveries

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

(Courtesy:

Cartoon created

by Gemini AI)
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students using basic combinatorial logic rather

than the expensive, high-end computational tools

of the era. S.N. Bose had a simple life style. He

owned a small car and often travelled with many

colleagues, which was noticed by a guest

professor from Europe. He asked S.N. Bose that

how can he carry passengers beyond the capacity

of the vehicle. Immediately Bose replied-”I can

do this, because it’s Bose-Einstein statistics”

(According to Fermi- Dirac statistics, no two

particles (could be electron also) with same set

of quantum numbers can be accommodate in the

same energy level. However, this restriction is

no longer applicable if the particles are

indistinguishable, i.e. Bose-Einstein statistics,

which describes the distribution of

indistinguishable, integer-spin particles (bosons)

across energy states, where unlimited particles

can occupy the same state. Developed by

Satyendra Nath Bose and Albert Einstein in

1924–1925. Here the indistinguishable means

particles of same class are having same set of

quantum numbers.)

2. Venkatraman “Venki” Ramakrishnan :

The “Sticky Tape” Ribosome

While modern structural biology uses

billion-dollar synchrotrons, the journey toward

understanding the ribosome often involved

ingenious simplicity. In his early years,

Ramakrishnan and his peers frequently used

basic household items, like adhesive tape, to

handle delicate crystals or manipulate laboratory

setups. His Nobel-winning work proved that the

“spectacular” part of the discovery was the

mathematical and chemical insight, not just the

cost of the hardware.

3. Manu Prakash: The Foldscope

A contemporary example of this spirit is the

Foldscope. Developed by Manu Prakash’s team,

this is a fully functional optical microscope made

almost entirely of waterproof paper and a single

tiny lens. It costs less than $1 to produce but

provides over 140X magnification. This “frugal”

tool has allowed researchers in resource-poor

areas to identify blood parasites. Foldscope

microscopy provides surprisingly useful

magnification for fieldwork, though not

matching full laboratory microscopes.

4. The “Graveyard” of Mars:

Mangalyaan (MOM)

The Indian Space Research Organisation

(ISRO) provided a masterclass in frugal

engineering with the Mars Orbiter Mission.

ISRO used multiple Earth-bound orbit-raising

manoeuvres (apogee boosting), which gradually

increases eccentricity of the elliptical orbits.

Such ‘road map’ design of Mars Mission helped

optimizing fuel use before trans-Mars injection.

Our orbiter reached Mars for approximately $74

million—less than the budget of many

Hollywood space movies.

5. George de Hevesy: Radioactive Leftovers

The father of radioactive tracers, de Hevesy,

once suspected his landlady was recycling

uneaten meat into later meals. To prove it, he put

a small amount of radioactive material into the

leftovers. When the “fresh” meal the next day

showed radioactivity via a simple electroscope,

he confirmed his theory. This “kitchen

experiment” laid the groundwork by Hevesy to

build the foundation for tracer techniques used in

modern nuclear medicine, including Positron

Emission Tomography (PET)

6. Albert Einstein

Edwin Hubble built and worked on the giant

telescope to confirm his hypothesis of an

expanding universe, known as Hubbel’s law, at

the Mount Wilson Observatory in California. 

Albert Einstein accompanied by his wife
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visited this universe observing facility. Hubble

thought that the genius couple would be

impressed by the largest telescope in the world

that time. It was the 100-inch (2.5-meter)

reflecting telescope (Cassegrain/Newtonian) and

observatory with all advanced equipment.

It is believed that Mrs. Elsa Einstein told

Hubble,” My husband does not require such huge

apparatus to prove something, for him backside

of stamp paper is also enough”!

7. Satellite taking bullock cart ride!

Back in 1981, when Indian space scientists

were gearing up for the launch of its first

communication satellite APPLE from the Guiana

Space Centre in France, they had loaded the

satellite onto a bullock-cart.

This was at a time when only telephone and

telex (a network of teleprinters) were available

for domestic and international communication

and one had to book and wait for one’s call to

come through. This was a time, when ISRO did

not even have mainframe computers and setting

up Ariane Passenger Payload Experiment

(APPLE) Mission Control Centre at Srihari Kota

was posing great challenges.

(Courtesy:

Cartoon created

by Gemini AI)

(Courtesy:

Cartoon created

by Gemini AI)
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The satellite’s antenna had to be tested as

there were some problems detected in the

Telemetry, tracking and control (TT&C) links

which are crucial for maintaining

communication with satellites in space, and it

was important to ensure they were functional

before launch.

But it could only have been done in a proper

antenna range, with the satellite structure placed

under a thermal blanket - a kind of facility that

Indian Space Research Organization (ISRO) did

not have, four decades ago.

“ISRO did not even have enough mainframe

computers and the computing time needed for

structural, thermal and mission analysis could be

met only through our engineers availing the night

hours at IISc, IIT Madras and TIFR,” recalled

former ISRO scientist RM Vasagam, was the

Project Director for APPLE.

ISRO had an option, rather an expensive one,

transporting the satellite to Toulouse in France

for final tests to be followed by launch from

Kourou.  But ISRO scientists did something

unimaginable in brain storming session of five

hours. At a cost of Rs.150 by hiring bullock cart.

APPLE (Satellite, not Adam’s fruit!)   was put on

a bullock cart to provide a non-magnetic

environment and to conduct the antenna test in

an open field to remedy the TT&C link problem

caused by impedance matching problem.

The spacecraft was designed and built in just

two years with limited infrastructure in industrial

sheds. The satellite was not only used in several

communication experiments including relay of

TV programmes, and radio networking, but it

also provided ISRO valuable hands-on

experience in designing and developing three-

axis stabilized geostationary communication

satellites.

APPLE later lead to the development of a

large constellation of satellites in INSAT and

GSAT series, which revolutionized the

technological and economic growth of the

country.

The Essence of Frugal Design

Frugal design is not about compromise; it is

about optimization. It is the art of extracting

maximum insight from minimal resources. In

research, this translates to building apparatus

with available materials, rethinking conventional

approaches, and prioritizing clarity of thought

over technological dependence. Long before

“innovation labs” became fashionable, scientists

like Raman embodied this philosophy. Working

with limited access to advanced equipment, he

relied on the conversion of raw curiosity into

intellectual energy. Long before “innovation

labs” became fashionable, scientists like Raman

embodied this philosophy. Working in colonial

India with limited access to advanced equipment,

he relied on intellect, persistence, and

improvisation.

Jugaad as a Scientific Philosophy

Raman’s work elevates jugaad from a

colloquial concept to a rigorous scientific

philosophy. It teaches us that constraint breeds

creativity. When we are denied the “black box”

of expensive machinery, we are forced to engage

with the first principles of our tools. Building

your own equipment—whether it is a

spectroscope or a pilot-scale thermal storage

system—fosters a deeper, more intimate

engagement with the physics at hand.

Relevance in Today’s Ecosystem

Modern research often risks becoming

equipment-driven. While advanced tools are

indispensable, over-reliance can overshadow

fundamental thinking. In a world currently

grappling with “carbon debt” and resource

depletion, frugal design is more than a budget

strategy; it is an ecological necessity. It
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democratizes research, allowing young scientists

and grassroots innovators to contribute

meaningfully without waiting for the “perfect”

laboratory.

Conclusion: The Power of Simplicity

The story of C. V. Raman is a call to

reimagine research as an endeavour driven by

curiosity and courage rather than mere capital. In

celebrating frugal design, we do not reject

sophistication—we redefine it. True

sophistication lies in achieving the extraordinary

with the ordinary.

In an age of billion-dollar laboratories and

sophisticated instrumentation, it is easy to

assume that great science demands great

resources. Yet, history quietly reminds us that

groundbreaking discoveries often emerge not

from abundance, but from ingenuity. The Indian

ethos of ‘jugaad’—creative problem-solving

with limited means—finds one of its most

profound expressions in the work of C. V.

Raman.

Modern research often risks becoming

equipment-driven. While advanced tools are

indispensable, over-reliance on them can

sometimes overshadow fundamental thinking.

Frugal design reminds us that innovation is not

purchased—it is cultivated, but advanced tools

remain essential in many domains. (Children,

google to find out the budget of CERN to

discover God’s particle i.e. Higg’s Boson) In

countries like India, where resource disparities

still exist, embracing this mindset can

democratize research. Young scientists, startups,

and grassroots innovators can contribute

meaningfully without waiting for perfect

conditions.

Dear children, what I have shared with you,

may be tip of ice berg, but there are numerous

inspiring such stories of Indian scientists, taking

world by surprise, Dr. Vijay Bhatkar building

Param Super Computer, BARC indigenously

setting up Heavy water plant at Hyderabad, when

USA refused to transfer technology.

I hope this article inspires you to look at your

own “stamp papers” and “bullock carts” as the

starting points for your own spectacular

discoveries.

- Sanjay Jahagirdar

sanjayjahagirdar2012@gmail.com

C. V. Raman in 1930

( Photo Credit to Wikipedia)

ViKa
AéU eodVo `m§Mr
{ZdS>H$ H${dVm

g§nmXZ …
S>m°. aUYra qeXo

_yë` … 500 én`o
gdbVrV … 300 én`o
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YmVy§À`m {d{eï> JwUY_mªMm Cn`moJ H$ê$Z _mZdmZo
V§ÌkmZmMm {dH$mg Ho$bm, {Za{Zamù`m àH$maMr `§Ìo V`ma
H$ê$Z Ag§»` dñVy V`ma Ho$ë`m Am{U Ë`mÀ`m
OrdZe¡brV H«$m§{VH$maH$ ~Xb KS>dyZ AmUbo. YmVy§_Ü`o
Agboë`m `m§{ÌH$ gm_Ï`m©_wio YmVy§nmgyZ V`ma Ho$bobo
^mJ H$mhr _`m©Xon`ªV Z VwQ>Vm qH$dm Z dmH$Vm ~mø
~bmMm gj_ à{VH$ma H$aVmV, ~mø AmKmV ghZ
H$aVmV, Ë`mMà_mUo Amnë`mbm hdo Agob Va YmVy§_Ü`o
Agboë`m dY©_mZVm `m JwUm_wio AmnU Ë`m§Zm dmH$dyZ
qH$dm R>moHy$Z {Za{Zamio AmH$ma XoD$gwÕm eH$Vmo. na§Vw ho
AmH$ma {Xë`mZ§Va Ë`m§Zm {Q>H$dyZ R>odÊ`mgmR>r H$UIanUm
hm JwU Amdí`H$ AgVmo. EH$mM YmVy_Ü`o H$UIanUm
Am{U bd{MH$Vm ho EH$_oH$m{déÕ dmQ>Umao JwUY_© H$go
AmUbo OmVmV? hr {H$_`m H$aÊ`mgmR>r YmVy§da CîUVm
g§ñH$aU qH$dm CnMma (hrQ> Q´>rQ>_|Q>) Ho$bo OmVmV.

gd© YmVy Am{U {_lYmVy `m§Mo JwUY_© Vmn_mZmZwgma
~XbV AgVmV. gm_mÝ` Vmn_mZmcm H$UIa Agbobo
nmobmX ^Å>r_Ü`o KmbyZ Vmndë`mZa _D$ hmoVo Am{U Voìhm
Ë`mbm R>moHy$Z Ë`mMm AmH$ma ~XbVm `oVmo. Aem àH$maMo
H$m_ bmohma H$aV AgVmV. hm \$ŠV EH$ ^mJ Pmbm.
^Å>r_Ü`o Vmndbobo nmobmX gmdH$me W§S> Ho$bo qH$dm Ë`mbm
nmÊ`mV ~wS>dyZ ObX W§S> Ho$bo Va W§S> Pmë`mZ§Va hmoUmao
Ë`mMo JwUY_© doJdoJio AgVmV. Aem àH$mao YmVy§Mo
JwUY_© ~XbÊ`mÀ`m {H«$`obm CîUVm g§ñH$aU (hrQ>
Q´>rQ>_|Q>) åhUVmV. H$maImÝ`m§_Ü`o YmVy§À`m dñVy§Mr {Z{_©Vr
H$aÊ`mÀ`m H$m_mVbm hm EH$ _hÎdmMm ^mJ AgVmo.
YmVybm Ë`mÀ`m ÐdUm§H$mn`ªV (_opëQ>§J nm°B§Q>n`ªV) Vmndbo
Va Vmo {dViVmo Am{U àdmhr hmoVmo, _J Ë`mMm _yi
AmH$ma {e„H$ ahmV Zmhr. åhUyZ Ë`mbm {VWn`ªV Z
VmndVm Vmo KZ AdñWoV AgVmZmM Ë`mbm ÐdUm§H$mnojm
H$_r Aem {d{eï> Vmn_mZmn`ªV VmndyZ Am{U W§S> H$ê$Z
Ë`mda CîUVm g§ñH$aU Ho$bo OmVo. hr YmVyMr KZ AdñWm

H$m`_ R>odyZ CîUVoÀ`m gmømZo Ë`mÀ`m A§VJ©V g§aMZoV
hdm Vgm ~Xb KS>dyZ AmUÊ`mMr à{H«$`m Amho.

`m à{H«$`oV YmVyMo Vmn_mZ nm{hOo {VVHo$ dmT>dUo,
Ë`mbm Oê$a {VVH$m doi Ë`m Vmn_mZmV amhÿ XoUo d Z§Va
Ë`mMo Vmn_mZ R>amdrH$ H«$_mZo H$_r H$aV OmUo dJ¡ao
{H«$`m§Mm g_mdoe hmoVmo. CîUVm g§ñH$aUmZo YmVyÀ`m
ñ\${Q>H$m§Mr aMZm Am{U H$Um§Mm AmH$ma ~XbVm `oVmo.
YmVyMo ^m¡{VH$ JwUY_© Ë`mÀ`m A§VJ©V gyú_ g§aMZoda
Adb§~yZ AgVmV. hr gyú_ g§aMZm ~XbyZ YmVyMr
H$R>rUVm, VÝ`Vm, pñW{VñWmnH$Vm, {MdQ>nUm,
àgaUerbVm dJ¡ao JwUY_© ~XbVm `oVmV; A§VJ©V {df_Vm
Zmhrer H$aVm `oVo d ñWm{ZH$ VmU qH$dm g§nrS>Z H$mTy>Z
Q>mH$Vm `oVo. {H$Ë`oH$ YmVy§_Ü`o ~hþê$nVm AgVo. Ë`mVbo
ì`wËH«$_r åhUOo nwÝhm nyd©pñWVrV ZoVm `oUmao g§aMZm ~Xb
{d{eï> Vmn_mZmVM hmoVmV d Ë`mM doir Ë`m YmVy§Mo
JwUY_©hr ~XbVmV. CîUVm g§ñH$aUmV eŠ` VoWo YmVyMo
àW_ g_m§Jr KZ {dÐmd KS>dyZ Z§Va Ë`mÀ`m gyú_ g§aMZoV
nm{hOo Vgm ~Xb KS>dyZ AmUUo, hm à_wI hoVy AgVmo.
CÚmoJY§Úm§_Ü`o bmoI§S> d {Za{Zamù`m àH$maMo nmobmX `m
YmVy§Mm \$ma _moR>çm à_mUmda Cn`moJ hmoVmo, Ë`m_wio CîUVm
g§ñH$aU ho _w»`V… nmobmXr dñVy§gmR>rM {deof àMmamV
Amho.

~hþVoH$ gd© YmVy ho {ZgJm©V ñ\${Q>H$_` ({H«$ñQ>bmBZ)
AgVmV. åhUOo Ë`m§À`mVrb AUy§Mr _m§S>Ur EH$m {d{eï>
Am{U nwZamd¥Îmr hmoUmè`m AmH¥${V~§YmV AgVo. YmVy
{dViboë`m AdñWoVyZ KZê$nmV `oVmo, Voìhm Ë`mMo ñ\${Q>H$
doJdoJù`m H|$Ðm§nmgyZ dmTy> bmJVmV Am{U Ë`mVrb AUy
EH$m {d{eï> gyú_ g§aMZoV EH$Ì `oVmV, Ë`mbm "J«oZ'
åhUVmV. ho ñ\${Q>H$ {OWo EH$_oH$m§Zm ^oQ>VmV, {VWo "J«oZ
~mC§S´>r' V`ma hmoVo. Vmn_mZ ~Xbë`m_wio YmVyÀ`m g§aMZoV
hiyhiy ~Xb hmoVmV. `mbm AdñWm_Yrb ~Xb qH$dm
\o$O Q´>mÝg\$m°_}eZ åhUVmV. YmVybm Vmndë`mZ§Va Pmbobo

YmVy§Mo CîUVm g§ñH$aU

AmZ§X Kmao



{dkmZYmam$&&$_o 2026$&&$12

ho ~Xb Vmo W§S> hmoV AgVmZm H$mhr à_mUmV nwÝhm
~XbVmV qH$dm H$mhr ~Xb VgoM amhVmV. `m_wio Ë`m§À`m
JwUY_mª_Ü`o \o$a\$ma hmoVmV.

XmoZ qH$dm A{YH$ YmVy§Zm {_giyZ {_lYmVy V`ma hmoV
AgVmZm XmoÝhr YmVy§_Ü`o amgm`{ZH$ {H«$`m hmoD$Z Ë`m§Mo
g§`wJ ~ZV Zmhr, Vo {_lUM AgVo, nU Vo H$mhr à_mUmV
Ag§K{Q>V {_lU AgVo. gyú_Xe©H$ `§ÌmImbr nm{hbo Va
Ë`mVrb doJdoJù`m YmVy§Mo H$U AmoiIVm `oVmV, Va
H$mhr à_mUmV Ë`m§Mo KZê$n ÐmdU (gm°{bS> gmoë`weZ)
Pmbobo AgVo. Ë`mV ho YmVy nyU©nUo EH$g§Y Pmbobo
AgVmV. CîUVm g§ñH$aU H$aVm§Zm Ë`m§À`m H$Um§À`m `m
g§aMZoV H$mhr à_mUmV ~Xb hmoVmo. Ë`m_wio Ë`m§Mo JwUY_©
~XbVmV. CîUVm CnMmamVrb à_wI {H«$`m Aem AmhoV.

AZwerVZ (A°ZrqbJ)
`m CîUVm g§ñH$aUmV YmVyMo Vmn_mZ Oê$a {VVHo$

dmT>dyZ _J YmVybm gmdH$me W§S> H$aVmV. `m {H«$`o_Yrb
Vmn_mZ d doi `m§Mm EH$ Z_wZm AmboI AmH¥$Vr 1 _Ü`o
XmIdbm Amho. Ë`m YmVy_Yrb H$m~©ZMo à_mU Am{U Ë`m
dñVyMr OmS>r `m§Mm {dMma H$ê$Z Vmn_mZ Am{U doi
R>adbr OmVo. Ë`m YmVyMo H$m{R>Ê` H$_r H$aUo Am{U {Vbm
_D$, H$V©Zj_ (_{eZo~b) ~ZdUo hm `m g§ñH$aUmMm
_w»` hoVy AgVmo. H$R>rU hmoV AgVmZm VmUyZ bm§~Q>

Pmbobo H$U, ñ\${Q>H$m§À`m n¥ð>VmUm§Mr gmoS>dUyH$
Pmë`m_wio nwÝhm g_H$jr hmoD$Z nyd© pñWVrV `oVmV. `m
CnMmamV YmVybm Ë`mÀ`m H«$m§{VH$ ({H«${Q>H$b)
Vmn_mZmnojm WmoSo> A{YH$ (nmobmXmgmR>r gmYmaU
8000C - 9000C) Vmndbo OmVo Am{U Z§Va Iyn g§W
JVrZo (ghgm ^Å>rVM) W§S> Ho$bo OmVo. `m_wio nmobmX
{nAbm©BQ> AdñWoV (\o$O_Ü`o) OmVo. `mMr gyú_aMZm
(_m`H«$moñQ´>ŠMa) AmH¥$VrV XmIdë`mà_mUo AgVo. `m
AdñWoV Amë`mda hm YmVy _D$ hmoVmo, Ë`mMr bd{MH$Vm
dmT>Vo Am{U A§VJ©V VmU Zmhrgm hmoVmo. YmVy Iyn H$S>H$
Agbm Va Ë`mda {S´>qbJ, H$qQ>J qH$dm Q>{ZªJ `m§gma»`m
`m§{ÌH$ à{H«$`m H$aUo H$R>rU AgVo, Ë`mbm _D$
H$aÊ`mgmR>r AZwerVZ Ho$ë`mda Ë`mda `§ÌH$m_ H$aUo gmono
hmoVo. H$mpñQ>§J, dopëS§>J qH$dm amoqbJ `m§gma»`m
à{H«$`m§Xaå`mZ YmVy_Ü`o A§VJ©V VmU {Z_m©U hmoVmV. ho
VmU VgoM am{hbo, Va YmVybm VSo> OmD$ eH$VmV qH$dm
H$mbm§VamZo Ë`m dñVyMm AmH$ma ~Xby eH$Vmo. ho VmU
H$mTy>Z Q>mH$Ê`mgmR>r AZwerVZ Cn`wŠV R>aVo. W§S>
AdñWoVM YmVyMr Vma AmoT>Uo qH$dm Ë`mbm bmQy>Z nmVi
nÌo V`ma H$aUo `mgmaIo "H$moëS> d{Hª$J' Ho$ë`m_wio YmVy
{R>gyi hmoVmo. Aem doir YmVyMr bd{MH$Vm nwÝhm
{_idÊ`mgmR>r Am{U Vmo VwQy> Z`o åhUyZ AZwerVZ Ho$bo
OmVo. WmoS>Š`mV gm§Jm`Mo Pmbo Va H$mhr `m§{ÌH$ à{H«$`m

AmH¥$Vr 1
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H$aÊ`mÀ`m AmYr YmVybm _D$ H$aÊ`mgmR>r Am{U H$mhr
`m§{ÌH$ à{H«$`m§_wio {Z_m©U Pmbobm VmU KmbdÊ`mgmR>r
AZwerVZ ho CîUVm g§ñH$aU Ho$bo OmVo.

_ybpñW{VñWmnZ (Zm°_©bm`qPJ)
`m CnMmamV nmobmXmbm Ë`mÀ`m H«$m§{VH$ Vmn_mZmnojm

WmoSo> A{YH$ Ja_ H$ê$Z Am{U hdoV W§S> H$ê$Z Ë`mMr
H$UaMZm, EH$g_mZVm Am{U H$V©Zj_Vm gwYmabr OmVo.
H$mhr `m§{ÌH$ à{H«$`m Ho$ë`mZ§Va YmVyMr _O~wVr Am{U
H$UIanUm dmT>dÊ`mgmR>r Zm°_©bm`qOJ Amdí`H$ AgVo.
A°ZrqbJ_wio YmVy Iyn OmñV _D$ hmoVmo, Ë`m_wio Ë`mMr
bdH$a PrO hmoD$ eH$Vo, nU Zm°_©bm`qOJ_wio Ë`mbm _D$
amhÿZhr A{YH$ _O~yV ~ZVmo. YmVybm \$ŠV _D$ H$am`Mo
Agob, Va A°ZrqbJ H$aVmV. na§Vw YmVyMr A§VJ©V g§aMZm
ewÕ Am{U _O~yV H$am`Mr Agob, Va Zm°_©bm`qOJ hr
gdm}Îm_ nÕV Amho. `m_wio YmVy§nmgyZ V`ma Ho$boë`m
dñVy§Zm {Q>H$mD$ hmoÊ`mg _XV hmoVo. {edm` {Vbm H$_r doi
Am{U IM© bmJVmo H$maU `m {H«$`ogmR>r Ë`m dñVybm OmñV
doi ^Å>rV R>odmdo bmJV Zmhr.

H${R>UrH$aU (hmS©>qZJ)
AmH¥$Vr 2 _Ü`o XmIdë`mà_mUo `m g§ñH$aUmV YmVybm

Ë`mÀ`m H«$m§{VH$ Vmn_mZmnojm WmoSo> A{YH$ Ja_ Ho$bo OmVo

Am{U Z§Va Ë`mbm AMmZH$ VobmV qH$dm nmÊ`mV ~wS>dyZ
doJmZo W§S> Ho$bo OmVo. `mbm ¹|$qMJ åhUVmV. `m_wio
nmobmX _mQ>}ÝgmBQ> \o$O_Ü`o OmVo Am{U Vo AË`§V H$S>H$
~ZVo. _mQ>}ÝgmBQ>Mr gyú_aMZm (_m`H«$moñQ´>ŠMa) AmH¥$VrV
XmIdë`mà_mUo AgVo. gwar, H$mÌr, {S´>b {~Q qH$dm
H$adVr `m§Zm {Xbobr Yma {Q>H$dyZ R>odÊ`mgmR>r A{YH$
H$S>H$nUmMr JaO AgVo. _moR>çm `§Ìm§Mo A°Šgb, H$ZopŠQ>§J
am°S>, {bìha BË`mXr ^mJmda Iyn Xm~ nS>V AgVmo, Vo
^mJ Ë`m Xm~mImbr Z dmH$Vm VmR> amhUo Amdí`H$ AgVo.
Jr`agma»`m ^mJm§Mo gVV Kf©U hmoV AgVo, Ë`m§Mr PrO
Z hmoÊ`mgmR>r Ë`m§Mo n¥ð>^mJ H$R>rU Agmdo bmJVmV. Aem
^mJm§gmR>r gd©gm_mÝ` _mBëS> ñQ>rb Z dmnaVm H$m~©ZMo
à_mU OmñV Agbobo hm` H$m~©Z ñQ>rb qH$dm A°bm°`
ñQ>rb dmnabo OmVo. H$m~©ZMo à_mU {OVHo$ OmñV Agob
{VVHo$ Vo ñQ>rb ¹|$M Ho$ë`m_wio OmñV H$R>rU hmoVo. nU
Aem àH$mao H$R>rU hmoV AgVmZm Vo YmVy {R>gyi hmoVmV,
Ë`m_wio Vo AmKmV ghZ H$aVm Z Amë`mZo nQ>H$Z VwQy>
eH$VmV. ho Q>miÊ`mgmR>r hmS©>qZJZ§Va Q>|n[a¨J H$aUo
Amdí`H$ AgVo.

H$R>rUVoMo {Z`§ÌU (Q>oån[a¨J)
`mV hmS©>qZJ Pmboë`m YmVybm nwÝhm EH$Xm H$_r

Vmn_mZmda (gmYmaU 1500C Vo 6000C) Ja_ Ho$bo

AmH¥$Vr 2

H$R>rUrH$aU à{H«$`m MH«$ H$R>rUVm {Z`§ÌU à{H«$`m MH«$
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OmVo Am{U Z§Va g§WnUo W§S> Ho$bo OmVo. `m_wio
_mQ>}ÝgmBQ>Mo ê$nm§Va Q>|nS©> _mQ>}ÝgmBQ>_Ü`o hmoVo. `mMr
gyú_aMZm AmH¥$VrV XmIdë`mà_mUo AgVo. `mV
hmS©>qZJ_wio Ambobm A§VJ©V VmU H$_r hmoD$Z {R>gyinUm
H$_r hmoVmo, Ë`mMr H$UIaVm (Q>\$Zog) dmT>Vo Am{U
YmVy_Ü`o WmoS>r bd{MH$Vm Amë`m_wio Vmo Y¸o$ ghZ
H$ê$ eH$Vmo. ¹|$M H$ê$Z H$S>H$ Ho$boë`m dñVyMm AmH$ma
A§VJ©V VmUm_wio ^{dî`mV WmoS>m ~XbÊ`mMr eŠ`Vm
AgVo, {VMr AMyH$Vm amIÊ`mgmR>r Q>|n[a¨J H$aUo
Amdí`H$ AgVo. hmS©>qZJ_wio H$S>H$ nU {R>gyi Pmbobm
YmVy Q>|n[a¨J_wio {Q>H$mD$ Am{U Y¸$mà{VamoYH$ hmoVmo.
àË`oH$ dñVwÀ`m Cn`moJmMm {dMma H$ê$Z {VMm H$S>H$nUm
Am{U bd{MH$Vm `mVbm g_Vmob gmYÊ`mÀ`m Ñï>rZo
`mo½` Ago Q>|n[a¨J gm`H$b R>adbo OmVo.

n¥ð>mMo H${R>UrH$aU (ga\o$g qH$dm Ho$g hmS©>qZJ)

`mV H$mã`w©am`qPJ qH$dm Zm`Q´>m`qS>JgmaIr V§Ìo
YmVyMm bdMrH$ Jm^m H$m`_ R>odyZ Ë`mMm ~mø n¥ð>^mJ
AË`§V H$R>rU H$aVmV, `m_wio Ë`m§Mm PrO-à{VamoY
gwYmaVmo. Amnë`mbm EImÚm dñVyMm ~mhoarb n¥ð>^mJ
A{Ve` H$R>rU hdm AgVmo, nU Ë`mM doir Ë`m dñVyMm
AmVrb ^mJ bdMrH$ Am{U _O~yV hdm AgVmo, Voìhm
Ho$g hmS©>qZJ Ho$bo OmVo. Á`m `§Ìm§Mo ^mJ gVV
EH$_oH$m§da Kmgbo OmVmV, Ë`m§Mm n¥ð>^mJ bdH$a
{POÊ`mMr eŠ`Vm AgVo, nU Ë`m§Moda Iyn Xm~ nS>V
AgVmo Am{U Ë`m§Zm Y¸o$ ~gV AgVmV Vo ghZ
H$aÊ`mMr j_Vm _hÎdmMr AgVo, Aem ^mJm§gmR>r
_O~yV Jm^m Am{U H$R>rU n¥ð>^mJ `m XmoÝhtMr JaO
AgVo, Vr Ho$g hmS©>qZJZo ^mJdbr OmVo.

nmobmXm_Ü`o H$m~©ZMm A§e {OVH$m OmñV {VVHo$ Vo
H$R>rU hmoVo `m JwUY_m©Mm Cn`moJ H$ê$Z KoÊ`mgmR>r Ago
^mJ Iyn doi H$moiemÀ`m nwS>rgmo~V EH$m noQ>rV R>odyZ
qH$dm {_WoZ qH$dm àmonoZgma»`m dm`y§À`m dmVmdaUmV Ja_
Ho$bo OmVmV. `mbm AZwH«$_o n°H$ H$m~©am`qOJ Am{U J°g
H$m~©am`qOJ åhUVmV. `m à{H«$`oV Ë`m ^mJmÀ`m
n¥ð>^mJmnmgyZ \$ŠV H$mhr _m`H«$m°Zn`ªV H$m~©ZMo AUy
{eaH$md H$ê$Z VodT>çm ^mJmV H$m~©ZMo à_mU dmT>dVmV.
Ë`mZ§Va Ë`m§Mo hmS©>qZJ Am{U Q>|n[a¨J Ho$ë`mda AË`§V
H$R>rU Agm n¥ð>^mJ Am{U bdMrH$ d _O~yV Agm
AmVbm ^mJ V`ma hmoVmo. qH$~hþZm Ë`m bdMrH$ d _O~yV

Aem _w»` ^mJmbm EH$ H$R>rU Wa àmá hmoVmo. hm Wa
A{Ve` H$R>rU Agë`m_wio Ë`mZ§Va \$ŠV J«mB§qS>J H$aVm
`oVo.

Zm`Q´>m`qS>J `m nÕVrV EH$m {d{eï> àH$maÀ`m
nmobmXmbm A_mo{Z`m dm`yÀ`m gm{ÞÜ`mV Ja_ Ho$bo OmVo.
`m_wio nmobmXmÀ`m n¥ð>^mJmda "Zm`Q´>mBS' V`ma hmoVmV, Oo
AË`§V H$R>rU AgVmV. `m à{H«$`oV YmVybm Iyn OmñV
Vmndmdo bmJV Zmhr, Ë`m_wio dñVyMm AmH$ma ~XbÊ`mMr
^rVr H$_r AgVo. gJio _{eqZJ Ho$ë`mZ§Va AIoarg
Zm`Q´>m`qS>J Ho$bo OmVo.

gm`Zm`qS>J `m nÕVrV dñVybm gmo{S>`_
gm`ZmBS>gma»`m jmamÀ`m {dViboë`m ÐmdUmV ~wS>dyZ
Ja_ Ho$bo OmVo. `m_wio n¥ð>^mJmda H$m~©Z Am{U Zm`Q´>moOZ
XmoÝhrMm Wa MT>Vmo. hr à{H«$`m Iyn doJdmZ AgVo.

Á`moV g§ñH$aU (âbo_ hmS©>qZJ) `m à{H«$`oV
H$moUË`mhr amgm`{ZH$ ~XbmEodOr \$ŠV CîUVoMm dmna
hmoVmo. `mV Am°pŠg{g{Q>brZ Q>m°M©À`m gmømZo YmVyMm
n¥ð>^mJ bmb hmoB©n`ªV Ja_ Ho$bm OmVmo Am{U bJoM
Ë`mda nmÊ`mMm _mam H$ê$Z Ë`mbm W§S> Ho$bo OmVo. `m_wio
n¥ð>^mJ H$R>rU hmoVmo Var AmVrb ^mJ _yi pñWVrV amhVmo.

Cƒ H§$àVm {dÚwV² àdV©Zr H${R>UrH$aU nÕVr (hm`
{\«$¹o$Ýgr B§S>ŠeZ hmS©>qZJ) `m à{H«$`oV Cƒ H§$àVoMm
àË`mdVu {dÚwV²àdmh dmnê$Z YmVyMm n¥ð>^mJ Ja_ Ho$bm
OmVmo. {dÚwV Mw§~H$s` bhat_wio n¥ð>^mJ A{Ve` doJmZo
Ja_ hmoVmo Am{U bJoM W§S> Ho$ë`mda Vmo H$R>rU hmoVmo. hr
nÕV _moR>çm à_mUmdarb CËnmXZmgmR>r AË`§V à^mdr
Amho.

Aem H$mhr {d{eï> à{H«$`m§gmR>r Img àH$maMr
`§Ìgm_J«r dmnamdr bmJVo. àË`oH$ Om°~Mo (^mJmMo)
{S>PmBZ Am{U Am°naoeZ `m§Mm {dMma H$ê$Z `mVrb `mo½`
Agm CnMma {ZdS>bm OmVmo.

à{V~b {dgO©Z AZwerVZ (W_©b ñQ´>og [a{bpìh§J)

EImXo nmÌ (ìhogb) qH$dm gm§JmS>m (ñQ´>ŠMa) {Z_m©U
H$aÊ`mgmR>r YmVy§À`m ßboQMo VwH$So> {dViOmoS>H$m_
(dopëS§>J) H$ê$Z EH$_oH$m§Zm OmoS>bo OmVmV Voìhm Vo H$m_
H$aVmZm Ðdê$nmMo EH$X_ KZê$n hmoVo d Vmn_mZm_Yrb
_moR>çm \$aH$m_wio OmoS>mÀ`m ^mJmV ao{gS>çyAb ñQ´>og
åhUOoM A§VJ©V VmU CËnÞ hmoVmV. Ë`m_wio ho OmoS>
\$mQ>Ê`mMr ^rVr AgVo. VgoM, H$mbm§VamZo `m VmUm_wio
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Ë`m gm§JmS>çmMm AmH$ma ~XbÊ`mMr ({S>ñQ>m°e©ZMr)
eŠ`Vm AgVo hm A§VJ©V VmU H$_r H$aÊ`mgmR>r W_©b
ñQ´>og [a{bpìh§J Ho$bo OmVo. ~m°`bagma»`m _hÎdmÀ`m
ìhogbgmR>r ho AË`mdí`H$ Am{U H$m`ÚmZo ~§YZH$maH$
AgVo.

`m CnMmamV doëS>_|Q>bm EH$m _moR>çm ^Å>r_Ü`o R>odyZ
Ë`mÀ`m YmVyÀ`m "bmoAa {H«${Q>H$b Vmn_mZm'À`m Imbr
(nmobmXmgmR>r gmYmaUnUo 550 Vo 675 {S>J«r gopëe`g)
Vmndbo OmVo. Ë`m Vmn_mZmda doëS>_|Q>bm Ë`m_Yrb
ßboQ>À`m OmS>rZwgma R>amdrH$ doi (CXm. à{V B§M OmS>rbm
1 Vmg) R>odbo OmVo Am{U AË`§V g§W JVrZo Vo W§S> Ho$bo
OmVo, OoUoH$ê$Z ZdrZ VmU {Z_m©U hmoUma ZmhrV. ñQ´>og
[abr\$ Ho$ë`m_wio _{eqZJ H$aVmZm Om°~Mm AmH$ma ~XbV
Zmhr Am{U Ë`mbm VSo> OmÊ`mMr eŠ`Vm H$_r hmoVo.

Zm°Z\o$ag (bmoh{da{hV) YmVy§Mo CîUVm g§ñH$aU
AmYrMo ~hþVoH$ gJio CnMma _w»`V… bmoI§S>, nmobmX

Am{U Ë`m§Mo {_lYmVy `m§À`m ~m~VrV Ho$bo OmVmV. bmoI§S>
qH$dm nmobmXmÀ`m VwbZoV Abmoh YmVy§À`m (CXm.
A°ë`w{_{Z`_, Vm§~o, _°¾o{e`_) CîUVm g§ñH$aUmÀ`m
nÕVr Am{U CÔoe H$mhr ~m~VrV WmoSo> doJio AgVmV. `m
YmVy§À`m CîUVm g§ñH$aUmgmR>r Ë`m§Zmhr doJdoJù`m
Vmn_mZm§n`ªV Vmndbo OmVo. hr Vmn_mZo bmohmgmR>r
bmJUmè`m Vmn_mZm§À`m _mZmZo ~arM H$_r AgVmV.

AZwerVZ (A°ZrqbJ) … hr à{H«$`m àm_w»`mZo YmVyMm
H$S>H$nUm H$_r H$ê$Z Vmo _D$ H$aÊ`mgmR>rM Ho$br OmVo.
`mV YmVybm Ë`mÀ`m nwZñ\©${Q>H$sH$aU Vmn_mZmn`ªV Ja_
Ho$bo OmVo Am{U Z§Va hiyhiy W§S> Ho$bo OmVo. Vm§~o,
{nVi, OñV BË`mXr bmohoVa YmVy H$mhr R>amdrH$
Vmn_mZmda Vmndco åhUOo Ë`m§À`m gyú_ g§aMZoV ~Xb
hmoVmo. `mZ§Va A§VJ©V VmU H$_r hmoVmo Am{U Ë`m YmVyda
H$moëS> d{Hª$J H$aUo gmono OmVo.

gmoë`weZ Q´>rQ>_|Q> … hr à{H«$`m àm_w»`mZo {_lYmVy§À`m
~m~VrV dmnabr OmVo. `mV {_lYmVy Aem Vmn_mZmbm
Ja_ Ho$bm OmVmo {OWo Ë`mVrb KQ>H$ EH$m EH$g§Y KZê$n
ÐmdUm_Ü`o {_giVmV. Ë`mZ§Va Ë`mbm nmÊ`mV qH$dm
VobmV PQ>nQ> W§S> Ho$bo OmVo. `m_wio {_lYmVyMr A§VJ©V
g§aMZm gwYmaVo Am{U Vmo nwT>rb à{H«$`ogmR>r V`ma hmoVmo.

AdjonU H${R>UrH$aU (ào{g{nQ>oeZ hmS©>qZJ/EO
hmS©>qZJ) … Abmoh YmVy§Mr, {deofV… A°ë`w{_{Z`_ Am{U
_°¾o{e`_ `m§Mr _O~yVr dmT>dÊ`mgmR>r hr gdm©V _hÎdmMr
à{H«$`m Amho. `mV gmoë`weZ Q´>rQ>_|Q>Z§Va YmVybm nwÝhm EH$m

H$_r Vmn_mZmda R>amdrH$ H$mi R>odbo OmVo. `m_wio
YmVyÀ`m aMZoV gyú_ H$Um§Mo AdjonU (ào{g{nQ>oeZ) hmoVo,
Ë`m_wio YmVyMm H$S>H$nUm Am{U _O~wVr H$_mbrMr
dmT>Vo.

à{V~b {dgO©Z (ñQ´>og [a{bpìh§J) … YmVyda H$mpñQ>§J,
_{eqZJ qH$dm dopëS§>J Ho$ë`mda Ë`mV A§VJ©V VmU {Z_m©U
hmoVmo. Vmo KmbdÊ`mgmR>r `mV YmVybm H$_r Vmn_mZmda
Ja_ H$ê$Z nwÝhm hiyhiy W§S> Ho$bo OmVo. `m_wio H$mbm§VamZo
Ë`m dñVyMm AmH$ma ~XbÊ`mMm YmoH$m H$_r hmoVmo.

Zm°Z\o$ag YmVy§À`m ~m~VrV "¹o$pÝM§J' (PQ>nQ> W§S>
H$aUo) Ho$ë`mda Vo nmobmXmgmaIo H$S>H$ Z hmoVm _D$
hmoVmV, ho `m g§ñH$aUmMo EH$ Img d¡{eîQ>ç Amho.

YmVy§nmgyZ {Za{Zamù`m dñVy {Z_m©U H$aÊ`mÀ`m
H$maImÝ`m§_Ü`o CîUVm CnMma H$aUmam {d^mJ (hrQ> Q´>rQ>_|Q>
em°n) AgVmo qH$dm \$ŠV hoM H$m_ H$aUmè`m Img
ì`mdgm{`H$ g§ñWm§H$Sy>Z ho H$m_ H$adyZ KoVbo OmVo.
dñVy§À`m {Z{_©VrMo {Z`moOZ H$aVmZm H$mhr doim _{eqZJ
H$aÊ`mÀ`m AmYr, H$mhr doim _{eqZJ Ho$ë`mZ§Va Am{U
H$Yr H$Yr Ë`mVrb {Za{Zamù`m Q>ßß`m§À`m Xaå`mZ EH$
hrQ> Q´>rQ>_|Q> H$amdr bmJVo. `m CnMmam§_wioM Vr dñVy
qH$dm Vmo ^mJ V`ma H$aVm `oVmo, Vmo _O~yV d {Q>H$mD$
hmoVmo Am{U XrK©H$mi Cn`moJmV AmUVm `oVmo.

CîUVm g§ñH$aUmZo YmVyMr gyú_ g§aMZm ~XbVo Am{U
Ë`m_wio YmVyÀ`m JwUY_mªV \$aH$ nS>Vmo; na§Vw EImÚm
{d{eï> {H«$`oZo gd© àH$maÀ`m YmVy§_Ü`o EH$mM àH$maMo JwU
AmUVm `oV ZmhrV. CXmhaUmW©, Am°pñQ>{Z{Q>H$ JQ>mVrb
13 Q>¸o$ _±J°ZrO {_gibobo nmobmX Am{U 18:8 `m
à_mUmV H«$mo{_`_ Am{U {ZHo$b {_gibobo AJ§O nmobmX
(ñQ>oZbog ñQ>rb) `m {_lYmVy§Zm 1,050 A§e
gopëe`gn`ªV VmndyZ W§S> nmÊ`mV ~wS>dbo, Va Vo YmVy
Za_ hmoVmV; na§Vw H${R>UrH$aU gwb^ OmVrMo nmobmX
(CXm. H$m~©Z nmobmX) bmb hmoB©n`ªV VmndyZ EH$X_
nmÊ`mV ~wS>dyZ W§S> Ho$bo, Va Vo H$R>rU hmoVo. åhUOo
{d{eï> {H«$`oZo H$moUVo JwU `oVrb, Vo YmVy_Yrb gmÜ`
hmoUmè`m gyú_ g§aMZoda Adb§~yZ AgVo. CîUVm
g§ñH$aUmZo YmVy§À`m {d{dY JwUm§Mr Amü`©H$maH$ dmT> d
Ë`m§V ~Xb H$aVm `oVmo. AmYw{ZH$ d¡km{ZH$ `wJmV Imob
g_wÐmV, ImUr_Ü`o, O{_Zrda, C§M dmVmdaUmV Am{U
XÿañW J«hm§Odi {Q>H$Umao {d{eï> YmVy ~ZdVm `oUo CîUVm
g§ñH$aUm_wioM eŠ` Pmbo Amho.

- AmZ§X Kmao
abghare@yahoo.co
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EImÚm XþH$mZmVyZ AmnU IaoXr H$aVmo, Am°ZbmBZ
godm dmnaVmo qH$dm EImÚm ì`mdgm{`H$mH$Sy>Z n¡go
{Xë`mMr nmdVr KoVmo, Voìhm Ë`m nmdVrda EH$ 15 A§H$s
Ajam§H$ Z_yX Ho$ë`mMo AmT>iVo. ~hþVoH$ doim `m
AmH$S>çmH$So> Amnbo bjhr OmV Zmhr; na§Vw àË`jmV hm
H«$_m§H$ ^maVmÀ`m H$aì`dñWoV KS>boë`m EH$m _moR>çm
n[adV©ZmMm H|$Ðq~Xÿ Amho. Á`mà_mUo AmYma H«$_m§H$
ì`ŠVrMr AmoiI gm§JVmo, n°Z hm Am{W©H$ ì`dhmam§Mr
gm§JS> KmbVmo, VgmM hm 15 A§H$s Ajam§H$ ì`dgm`mÀ`m
H$a-OJVmVrb {S>{OQ>b AmoiInÌ Amho. hm Ajam§H$
åhUOo OrEgQ>r H«$_m§H$ hmo`. Xoe^amVrb H$amoS>mo
ì`dhmam§Zm {eñV~Õ nÕVrZo am~dÊ`mMo Am{U `m
ì`dhmam§_Ü`o nmaXe©H$Vm amIÊ`mMo H$m_ hm OrEgQ>r
H«$_m§H$ H$aVmo.

OrEgQ>r H«$_m§H$mMr Iar JaO g_OyZ ¿`m`Mr Agob,
Va Amnë`mbm WmoSo> _mJo Omdo bmJob. OrEgQ>r bmJy
hmoÊ`mnydu ^maVmVrb H$aì`dñWm AZoH$ nmVù`m§_Ü`o
{d^mJbobr Am{U Jw§VmJw§VrMr hmoVr. H|$Ð gaH$ma Am{U
amÁ` gaH$ma ñdV§ÌnUo Amnmnbo H$a dñVy§da bmdV AgV.
`m H$am§_Ü`o EŠgmBO S>çwQ>r, godmH$a, ìh°Q>, OH$mV Aem
{d{dY H$am§Mm g_mdoe hmoVm. EH$m dñVyda CËnmXZmÀ`m
Q>ßß`mda, {dVaUmÀ`m Q>ßß`mda Am{U {dH«$sÀ`m Q>ßß`mda
Aem nÕVrZo H$amda H$a bmdÊ`mV `oV Ago. `m_wio
ghm{OH$M dñVy§Mr qH$_V dmT>V Ago. Ë`mMà_mUo,
ì`dgm{`H$m§Zm doJdoJio H$a{df`H$ {Z`_ Am{U H$m`Úm§Mo
nmbZ H$aUo An[ahm`© hmoVo. Ë`mgmR>r àË`oH$ amÁ`mV ñdV§Ì
ì`mdgm` Zm|XUr, ñdV§Ì {Z`_mdbr, ñdV§Ì Ahdmb gmXa
H$aUo Aem doiImD$ Am{U IMuH$ à{H«$`m H$amì`m bmJV
hmoË`m. `mM nmœ©^y_rda EH$ Xoe, EH$ H$a hr g§H$ënZm
nwT>o Ambr. gZ 2000 À`m gw_mamg `m g§H$ënZoda MMm©
gwê$ Pmbr Am{U nwT>rb XrS> XeH$^a {d{dY g{_Ë`m,
amÁ` emgZ Am{U VÁk `m§À`m MMmªZ§Va AIoarg

2017 _Ü`o "OrEgQ>r' åhUOoM "JwS²g A±S> gpìh©g Q>°Šg'
hr àUmbr bmJy Pmbr. hr àUmbr bmJy H$aÊ`m_mJo Ho$di
XoemVrb H$aaMZm ~XbUo EdT>mM CÔoe ZìhVm, Va
XoemVrb g§nyU© H$aàUmbrbm {S>{OQ>b ñdê$n XoUmar hr
H«$m§VrH$mar H$aàUmbr hmoVr. `m Zì`m ì`dñWoV àË`oH$
Zm|XUrH¥$V ì`dgm`mbm EH$ ñdV§Ì AmoiI XoUo
AË`mdí`H$ hmoVo. hr AmoiI OrEgQ>r H«$_m§H$mÛmao {Xbr
Jobr.

GSTIN åhUOo ‘Goods and Services Tax

Identification Number’ hm EH$ 15 A§H$s Ajam§H$
Amho. `m g§Ho$Vm§H$mMr aMZm {dMmanyd©H$ Ho$bobr Amho. `m
Ajam§H$mVrb àË`oH$ ^mJ ì`dgm`m~Ôb {d{eï> _m{hVr
ñnï> H$aVmo Am{U g§nyU© Xoe^amVrb H$aì`dhma EH$g§Y
R>odÊ`mg _XV H$aVmo.

OrEgQ>r H«$_m§H$mMr gwédmV XmoZ A§H$m§Zr hmoVo. ho XmoZ
A§H$ Ë`m {d{eï> ì`dgm`mÀ`m Zm|XUrMo amÁ` Xe©dVmV.
CXmhaUmW©, _hmamï´>mgmR>r 27, JwOamVgmR>r 24,
H$Zm©Q>H$mgmR>r 29 Ago H$moS> AmhoV. `m_wio EImXm
OrEgQ>r H«$_m§H$ nmhVmM Vmo ì`dgm` H$moUË`m amÁ`mV
Zm|XUrH¥$V Amho, ho Ëd[aV H$iVo.

Ë`mZ§VaMo Xhm Ajam§H$ ho g§~§{YV ì`dgm`mMm n°Z
H«$_m§H$ AgVmo. hr AË`§V _hÎdmMr ~m~ Amho, H$maU
Ë`m_wio OrEgQ>r àUmbr Am{U Am`H$a àUmbr `m§À`mV
WoQ> g§~§Y àñWm{nV hmoVmo. EImÚm ì`dgm`mVyZ {_iUmao
CËnÞ Am{U Ë`mMo H$aì`dhma `m§Mr gm§JS> `m_wio ghO
KmbVm `oVo.

`mZ§Va `oUmam A§H$ hm Ë`m n°Zda AmYm[aV ì`dgm`
Zm|XUrMr g§»`m Xe©dVmo. EImÚm _moR>çm H§$nZrÀ`m {d{dY
amÁ`m§V emIm AgVrb, Va Ë`mM n°Zda AZoH$ OrEgQ>r
Zm|XÊ`m KoVë`m OmD$ eH$VmV. Aem doir hm A§H$ Ë`m
Zm|XÊ`m§Zm doJio AmoiIÊ`mMo H$m_ H$aVmo.

Ë`mZ§Va gmYmaUnUo ‘Z’ ho Aja `oVo, Oo gÜ`m amIrd

AmH$So> ~mobVmV - 7

OrEgQ>r H«$_m§H$ :
ì`dgm`mMr {S>{OQ>b AmoiI
ho_§V bmJdUH$a
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R>odbobo Amho. OrEgQ>r H«$_m§H$mV eodQ>r `oVmo Vmo "Vnmg
A§H$'. hm A§H$ qH$dm Aja g§JUH$s` nÕVrZo V`ma Ho$bo
OmVo. `m Vnmg A§H$m_wio OrEgQ>r H«$_m§H$ AMyH$nUo {Xbm
Amho H$s Zmhr ho g_OVo. Vnmg A§H$ {Z{üV H$aÊ`mgmR>r
_m°S> 36 (Modulus 36) hm AëJmo[aX_ dmnabm OmVmo.
àË`oH$ OrEgQ>r H«$_m§H$mgmR>r hm Vnmg A§H$ AWm©VM
doJdoJim AgVmo.

OrEgQ>r Ajam§H$mVrb àË`oH$ ^mJ EH$m {d{eï>
CXmhaUmÀ`m _XVrZo AmnU g_OyZ KoD$. g_Om,
27ABCDE1234F1Z1 hm EH$ OrEgQ>r H«$_m§H$ Amho.
`mVrb 27 ho n{hbo XmoZ A§H$ g§~§{YV ì`dgm`mMr Zm|XUr
_hmamï´> amÁ`mV Pmë`mMo Xe©dVmV. Ë`mZ§VaMm
ABCDE1234F hm ^mJ åhUOo g§~§{YV ì`dgm`mMm n°Z
H«$_m§H$ Amho. `mZ§Va 1 hm AmH$S>m Amho. åhUOoM gXa
n°Zda Agbobr hr n{hbr ì`mdgm{`H$ Zm|XUr Amho.
Ë`mZ§VaMm Z hm OrEgQ>r H«$_m§H$mVrb amIrd KQ>H$ AgyZ
eodQ>Mm 1 hm Vnmg A§H$ Amho.

OrEgQ>r H«$_m§H$mVrb Vnmg A§H$ {Z{üV H$aÊ`mgmR>r
dmnaÊ`mV `oUmam _m°S> 36 hm AëJmo[aX_ H$gm H$m_

H$aVmo, ho nmhUo Amdí`H$ Amho. Ë`mgmR>r
27ABCDE1234F1Z1 hmM OrEgQ>r H«$_m§H$ AmnU
{dMmamV KoD$. gwédmVrbm _m°S> 36 AëJmo[aX_Zwgma
OrEgQ>r H«$_m§H$mVrb àË`oH$ A§H$mbm Am{U Ajambm
{d{eï> _yë` XoD$. `m_Ü`o OrEgQ>r H«$_m§H$m_Ü`o Agboë`m
0 Vo 9 A§H$m§Zm AZwH«$_o 0 Vo 9 Ago _yë` {Xbo OmVo;
Am{U A Vo Z Ajam§Zm AZwH«$_o 10 Vo 35 Ago _yë`
XoÊ`mV `oVo. `mZwgma AmnU {dMmamV KoVboë`m OrEgQ>r
H«$_m§H$mVrb àË`oH$ A§H$mMo Am{U AjamMo _yë` VŠVm
H«$. 1 _Ü`o XmIdbo Amho.

Xþgè`m nm`ar_Ü`o, VŠVm 1 _Ü`o {_imboë`m àË`oH$
A§H$mÀ`m qH$dm AjamÀ`m g§~§{YV _yë`mbm {d{eï> JwUH$
g§»`oZo JwUbo OmVo. _m°S> 36 AëJmo[aX__Ü`o 1 Am{U 2
ho JwUH$ EH$m AmS> EH$ dmnabo OmVmV. VŠVm 1 _Ü`o
{_imboë`m àË`oH$ A§H$mÀ`m qH$dm AjamÀ`m g§~§{YV
_yë`mbm JwUH$ g§»`oZo JwUë`mda {_iUmam JwUmH$ma VŠVm
2 _Ü`o XmI{dbm Amho.

`mnwT>rb nm`ar åhUOo, VŠVm 2 _Ü`o {_imboë`m gd©
JwUmH$ma g§»`m§Mr ~oarO H$am. åhUOoM, 2 + 14 + 10

VŠVm H«$. 1
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+ 22 + 12 + 26 + 14 + 2 + 2 + 6 + 4 +
30 + 1 + 70. hr ~oarO 215 `oVo.

Amboë`m ~oaOobm 36 Zo ^mJë`mda ^mJmH$ma 5 `oVmo
Am{U ~mH$s 35 CaVo.

AmVm Vnmg A§H$ = 36 - ~mH$s = 36 - 35 =
1. `mdê$Z AmnU {dMmamV KoVbobm
27ABCDE1234F1Z1 hm OrEgQ>r H«$_m§H$ d¡Y Amho, Ago
åhUVm `oB©b.

OrEgQ>r H«$_m§H$m_wio BZnwQ> Q>°Šg H«o${S>Q>Mr g§H$ënZm
`mo½` àH$mao am~dUo eŠ` Pmbo Amho. BZnwQ> Q>°Šg H«o${S>Q>
àUmbr_Ü`o EH$mZo ^abobm H$a Xþgè`mbm H«o${S>Q> åhUyZ
{_iVmo, nU Ë`mgmR>r XmoKm§Mo ì`dhma OwiUo Amdí`H$
AgVo. OrEgQ>r H«$_m§H$mÀ`m _mÜ`_mVyZ EH$m ì`dgm{`H$mZo
Ho$boë`m {dH«$sMr Zm|X Xþgè`m ì`dgm{`H$mÀ`m IaoXrer
Owidbr OmVo. `m_wio H$aMwH$do{Jar AË`§V H$R>rU Pmbr
Amho. hr gmIir {OVH$s _O~yV, {VVH$s H$aàUmbr
nmaXe©H$ ~ZVo. nydu EH$m amÁ`mVyZ Xþgè`m amÁ`mV _mb
nmR>dVmZm AZoH$ H$mJXnÌo Am{U H$aAS>Wio `oV AgV.
AmVm EH$g_mZ H$aàUmbr_wio ì`mnmamMm àdmh gwairV
Pmbm Amho. {S>{OQ>b Zm|Xt_wio VnmgUr gwb^ Pmbr Amho
Am{U àemgZmbmhr H$ag§H$bZ A{YH$ n[aUm_H$maH$nUo
H$aVm `oVo.

OJmÀ`m g§X^m©V nm{hbo, Va Aer H$aàUmbr
am~dUmam ^maV hm EH$_od Xoe Zmhr. `wamo{n`Z Xoem§_Ü`o
ìh°Q> àUmbr Amho. `m àUmbr_Ü`o àË`oH$ ì`dgm`mbm
ñdV§Ì ìh°Q> H«$_m§H$ {Xbm OmVmo. H°$ZS>m, Am°ñQ´>o{b`m,
Ý`yPrb§S> `m Xoem§_Ü`ohr OrEgQ>r qH$dm ìh°Q> AmYm[aV
H$aàUmbr dmnabr OmVo. _mÌ ^maVmMr OrEgQ>r àUmbr
n°Zer WoQ> OmoS>bobr AgyZ nyU©nUo Am°ZbmBZ, [aAb-
Q>mB_ So>Q>m ì`dñWmnZmda AmYm[aV Agë`mZo BVa Xoem§À`m
H$aàUmbrnojm d¡{eîQ>çnyU© R>aVo. AZoH$ ~m~VrV {d{dYVm
Agboë`m ^maVmgma»`m I§S>àm` XoemV Aem àH$maMr
EH$g§Y {S>{OQ>b H$aàUmbr C^r H$aUo hr EH$ _moR>r
Am{W©H$ H«$m§Vr Amho. OrEgQ>r hr Ho$di H$aàUmbr Zmhr,
Va Vr ì`dhmam§Zm nmaXe©H$, {S>{OQ>b Am{U {eñV~Õ
~ZdUmar EH$ ì`mnH$ Am{W©H$ aMZm Amho. J«mhH$ åhUyZ
AmnU ^abobm H$a, ì`mnmè`m§Zr Ho$bobo ì`dhma Am{U
Ë`m_YyZ gaH$mar {VOmoarV O_m hmoUmao CËnÞ ho EH$m
_O~yV gmIirV OmoS>bo Jobo Amho.

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

https://hemantlagvankar.com/

VŠVm H«$. 2
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hdm_mZ, dmVmdaU Am{U nmUr `mda ^mî` H$aUmar
A{YH¥$V "OmJ{VH$ hdm_mZemñÌ g§KQ>Zm (World

Meteorological Organization - WMO)' hr EH$
Am§VagaH$mar g§KQ>Zm Amho Or 23 _mM© 1950 amoOr
g§`wŠV amï´>g§KmÀ`m ì`dñWoVyZ CX`mbm Ambr. hr g§KQ>Zm
g§`wŠV amï´>m§Mr EH$ {deof à{V{ZYr åhUyZ H$m`©aV Amho.
Am§Vaamï´>r` hdm_mZemñÌ g§ñWm (International

Meteorological Organization - IMO) `m ZmdmZo EH$
AemgH$s` ñd`§godr g§ñWm 1873 gmbmnmgyZ H$m`©aV
hmoVr. `m g§ñWoMo 23 _mM© 1950 amoOr OmJ{VH$
hdm_mZemñÌ g§KQ>Zm (World Meteorological

Organization) `m_Ü`o ê$nm§Va Pmbo. `m _hÎdnyU©
KQ>ZoÀ`m ñ_aUmW© Xadfu 23 _mM© amoOr EH$ {d{eï>
g§H$ën {df` KoD$Z hdm_mZ {Xdg OmJ{VH$ ñVamda
gmOam Ho$bm OmVmo. OmJ{VH$ hdm_mZemñÌ g§KQ>ZoMo EHy$U
193 gXñ` AmhoV Á`m_Ü`o 187 Xoe d 6 amÁ`o
(Territories) `m§Mm g_mdoe Amho. `m g§KQ>ZoÀ`m gd©
gXñ` Xoem§À`m d amÁ`m§À`m hdm_mZemñÌ, ObemñÌ d
VËg_ godm§_Yrb ghH$m`© d¥pÕ§JV H$ê$Z _mZdr OrdZ
gwa{jV H$aUo, OZVoMo Z¡g{J©H$ AmnÎmtnmgyZ g§ajU H$aUo
VgoM _mZdr hñVjonmMm n¥ÏdrdaÀ`m dmVmdaUmda hmoV
Agboë`m {dnarV n[aUm_mbm amoIUo d Ë`mgmR>r
OZOmJ¥Vr H$aUo ho `m gh`moJmMo _w»` C{Ôï> Amho.

OmJ{VH$ hdm_mZemñÌ g§KQ>ZoZr 23 _mM© 1950
nmgyZ AmOn`ªVÀ`m dmQ>MmbrV hdm_mZemñÌ, ObemñÌ
Am{U ^y^m¡{VH$emñÌ `m joÌm§V C„oIZr` H$m`© H$ê$Z
àJVrXe©H$ H$m_{Jar Ho$bobr Amho. Ë`mV gdm©V _hÎdmMo
åhUOo `m g§KQ>ZoZr {VÀ`m gXñ` Xoem§Zm d amÁ`m§Zm
Am§Vaamï´>r` ghH$m`m©Mr _mJ©Xe©H$ Mm¡H$Q> AmIyZ {Xbobr
Amho. OmJ{VH$ hdm_mZemñÌ g§KQ>Zm Amnbo d¡km{ZH$
H$m`© {VMm amï´>r` godm {d^mJ Am{U gXñ` Xoem§À`m d
amÁ`m§À`m g§emoYZ d godm g§ñWm `m§À`m g§nH©$ Omù`mÛmao

nmohmoMdV AgVo. `m_Ü`o hdm_mZmÀ`m KQ>H$m§À`m Zm|Xr,
hdoMo nydm©Zw_mZ, hdm_mZ {dûcofU Ahdmb Am{U emœV
gm_m{OH$ d Am{W©H$ {dH$mgmgmR>rMr YmoaUo `m§Mm g_mdoe
AgVmo. `mgmR>r Z¡g{J©H$ AmnÎmtÀ`m YmoŠ`m§_Ü`o KQ>,
hdm_mZ godm§gmR>r OmJ{VH$ YmoaUmË_H$ _mJ©Xe©Z,
EH$mpË_H$ {ZarjU àUmbrMm {dH$mg, hdmB© CÈ>mU
hdm_mZ godm, Y¥dr` d nd©Vr` joÌmgmR>r hdm_mZ godm,
j_Vm {dH$mg Am{U emgZ `m _hÎdmÀ`m _wÔçm§da
OmJ{VH$ hdm_mZemñÌ g§KQ>ZoZr YmoaUmË_H$ `moOZm
AmIboë`m AmhoV.

hdm_mZ ~XbmMo dmT>Vo YmoHo$ bjmV KoD$Z OmJ{VH$
hdm_mZemñÌ g§KQ>ZoZo AË`mYw{ZH$ V§ÌkmZmMm dmna H$ê$Z
Amnë`m H$m`m©À`m ^y{_Ho$V `mo½` Vo ~Xb Ho$bo AmhoV.
`m_Ü`o g_mOmMo ñdmñÏ` d H$ë`mU `mgmR>r àË`oH$
XoemÀ`m hdm_mZemñÌ, ObemñÌ d ^y^m¡{VH$emñÌ

OmJ{VH$ hdm_mZ g§KQ>Zm
(World Meteorological Organization - WMO)

AZKm {eamiH$a

pñdËPbªS>_Yrb {O{Zìhm `oWrb
OmJ{VH$ hdm_mZemñÌ g§KQ>ZoMo _w»`mb`
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`mg§~§YrÀ`m amï´>r` godm d g§emoYZ g§ñWm§À`m `moJXmZmbm
_hÎd {Xbo Amho. Z¡g{J©H$ AmnÎmt_wio hmoUmar Or{dVhmZr
Q>miÊ`mgmR>r, OZVoMo OrdZ_mZ C§MmdÊ`mgmR>r Am{U
Ë`m§Mo ^{dVì` CÎm_ hmoÊ`mgmR>r OmJ{VH$ hdm_mZemñÌ
g§KQ>ZoMo H$m`© Cn`moJr R>abobo Amho.

OmJ{VH$ hdm_mZemñÌ g§KQ>Zm hdm_mZ ~XbmÀ`m
g_ñ`oda _mV H$aÊ`mgmR>r hdm_mZ, dmVmdaU, nmUr
Am{U n`m©daU `m§Mm EH${ÌV {dMma H$ê$Z H$m`©
H$aÊ`m_Ü`o OmJ{VH$ _mJ©Xe©H$mMr ^y{_H$m ~OmdVo.
n[aUm_H$maH$ nydm©Zw_mZ àUmbr V`ma H$aÊ`mgmR>r hdoVrb
KQ>H$m§À`m pŠbï> Am§Va{H«$`m g_OyZ KoUo _hÎdmMo AgVo.
AmVm nydm©Zw_mZmÀ`m V§ÌkmZmV ~arM àJVr Pmbobr Amho.
ho V§ÌkmZ A{dH${gV Am{U {dH$gZerb Xoem§n`ªV
nmohmoMdUo ho OmJ{VH$ nmVirda gwajm d Am{W©H$ ñW¡`©
{Z_m©U H$aÊ`mgmR>r _hÎdmMo Amho. ho _hÎd OmJ{VH$
hdm_mZemñÌ g§KQ>ZoZo Amnë`m H$m`m©Zo {gÕ Ho$bo Amho.
OmJ{VH$ hdm_mZemñÌ g§KQ>ZoÀ`m gXñ` Xoem§Zr d
amÁ`m§Zr {ZarjU àUmbrMo Omio {Z_m©U Ho$bo Amho Am{U
Ë`mÛmao g_n©U d¥ÎmrZo hdoÀ`m KQ>H$m§À`m Zm|XtMr
XodmUKodmU H$ê$Z CÎm_ XOm©Mo nydm©Zw_mZ V`ma H$aÊ`mV
d Vo ObX JVrZo nwadÊ`mV IynM àJVr Ho$bobr Amho. `m
H$m`m©_Ü`o gmVË`hr amIbobo Amho.

hdm_mZ ~Xbm§da _mV H$aÊ`mgmR>rMo {deof à`ËZ
OmJ{VH$ hdm_mZemñÌ g§KQ>ZoZo n{hbr OmJ{VH$

hdm_mZemñÌ n[afX (World Climate Conference)

pñdËPbªS>_Yrb {O{Zìhm ehamV 12 Am{U 13 \o$~«wdmar
1979 amoOr Am`mo{OV Ho$br hmoVr. hr n{hbr Am§Vaamï´>r`
n[afX hmoVr Á`m_Ü`o _mZd{Z{_©V hdm_mZ ~Xbm§da àW_M
MMm© Pmbr. `m MM}Zwgma hdm_mZ ~XbmÀ`m g_ñ`oda _mV
H$aÊ`mgmR>r gd© gXñ` Xoe d amÁ`o `m§À`mgmR>r _mJ©Xe©H$
YmoaU R>adUmao "OmJ{VH$ hdm_mZ H$m`©H«$_ (World

Climate Program - WCP)' Am{U "OmJ{VH$ hdm_mZ
g§emoYZ H$m`©H«$_ (World Climate Research Program

- WCRP)' V`ma Pmbo. `mMo lo` OmJ{VH$ hdm_mZemñÌ
g§KQ>Zm d 1972 gmbr ñWmnZ Pmbobm g§`wŠV amï´>
n`m©daU H$m`©H«$_ (United Nations Environment

Program - UNEP) `m§Zm g§`wŠVnUo {_iVo.
hdm_mZmVrb ~Xb Am§Vaamï´>r` nmVirda

A{YH$madmUrZo d¡km{ZH$ÑîQ>çm {gÕ H$ê$Z Ë`mda
Cnm``moOZm gwMdÊ`mgmR>r Am§Vaamï´>r` H$ama, {Z`_mdbr,
n[afXm, g§`wŠV H$m`©H«$_ BË`mXtMr {Z{_©Vr H$aÊ`mV

Ambr. `m_Ü`o VrZ H$ama (àmoQ>moH$m°b/A°J«r_|Q>) A{Ve`
_hÎdmMo AmhoV. (1) AmoPmoZ ñVa dmMdÊ`mgmR>r
Am§Vaamï´>r` ñVamda H$aÊ`mÀ`m Cnm``moOZm R>adÊ`mgmR>r
pìhEÞm BWo Pmboë`m A{YdoeZmV 22 _mM© 1985 amoOr
"_m°pÝQ´>`b àmoQ>moH$m°b' V`ma Ho$bm d Vmo 22 gßQ>|~a
1988 nmgyZ A_bmV AmUbm, (2) nyU©V… _mZd{Z{_©V
h[aVJ¥h n[aUm_m§_wio hmoUmao OmJ{VH$ hdm_mZ ~Xb d
Vmn_mZdmT> amoIÊ`mgmR>r 11 {S>g|~a 1997 amoOr
OnmZ_Yrb Š`moQ>mo ehamV Pmboë`m n[afXoV "Š`moQ>mo
àmoQ>moH$m°b' ZmdmMm EH$ _hÎdnyU© H$ama Pmbm. (3) AZoH$
~mOy AgUmè`m hdm_mZ ~Xbm§Mm _wH$m~bm H$aÊ`mÀ`m
EH$mM _hÎdmH$m§jr CÔoemZo gd© Xoem§Zm EH$Ì
AmUÊ`mgmR>r n°[ag BWo Pmboë`m ~¡R>H$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>'. hdm_mZ ~Xbm§Zm amoIÊ`mgmR>rMo
à`ËZ d Cnm``moOZm, Ë`mgmR>r H$mb_`m©Xm d d¡km{ZH$
_mJ©Xe©Z {Xë`m_wio `m VrZhr Am§Vaamï´>r` H$amam§Zr
OmJ{VH$ ñVamda EH$ doJimM R>gm C_Q>dbm. `m H$amam§Zm
d¡km{ZH$ AmYma XoÊ`mMr _hÎdnyU© ^y{_H$m OmJ{VH$
hdm_mZemñÌ g§KQ>ZoMr hmoVr.

hdm_mZ ~Xbm§Mo _yë`m§H$Z Ahdmb
g§`wŠV amï´>m§Mm n`m©daU H$m`©H«$_ Am{U OmJ{VH$

hdm_mZ n[afX `m§Zr g§`wŠVnUo "hdm_mZ ~Xbm§g§~§YrMr
Am§VagaH$mar g{_Vr (The Intergovernmental Panel

on Climate Change - IPCC)' 1988 _Ü`o ñWmnZ Ho$br.
Ë`mMo _w»`mb` pñdËPbªS>_Yrb {O{Zìhm `oWo Amho.
Am`nrgrgr hm g§`wŠV amï´>g§KmMm _w»` ^mJ Amho.

~«mPrb XoemVrb [aAmo S>r OmZoamo `oWo 3-12 OyZ
1992 `m H$mbmdYrV "g§`wŠV amï´>g§KmMr n`m©daU d
{dH$mg' `m {df`mda EH$ n[afX (United Nations

Conference on Environment and Development -

UNCED - Earth Summit or Eco 92) ^adÊ`mV Ambr
hmoVr. `m n[afXoV g§`wŠV amï´>g§KmÀ`m AIË`marV
AgUmè`m "g§`wŠV amï´> hdm_mZ ~Xb ê$naoIm g§_obZ
(United Nations Framework Convention on Climate

Change - UNFCCC)' `m ZdrZ {d^mJmMr ñWmnZm
H$aÊ`mV Ambr. `m {d^mJmMo Ahdmb V`ma H$aÊ`mMr
O~m~Xmar Am`nrgrgrda gmondÊ`mV Ambr.
Am`nrgrgrbm d¡km{ZH$ _m{hVr XoÊ`mMo H$m_ OmJ{VH$
hdm_mZemñÌ g§KQ>Zm H$aVo. `mgmR>r hdm_mZmÀ`m
KQ>H$m§À`m Zm|Xr {_idyZ Ë`m§Mo {dûcofU H$aUo Am{U
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VÁkm§À`m JQ>m§Zm EH$Ì AmUyZ hdoÀ`m JwUdÎmoMm _yë`m§H$Z
Ahdmb (Assessment Report) doimodoir H$ê$Z KoUo d
Amdí`H$ d¡km{ZH$ d Vm§{ÌH$ g„m XoUo ho _hÎdmMo H$m_
OmJ{VH$ hdm_mZemñÌ g§KQ>Zm H$aV AgVo.

hdm_mZ ~Xbm§Mm gÜ`m hmoUmam n[aUm_, Ë`m_wio
{Z_m©U hmoUmao ^{dî`mVrb YmoHo$ Am{U Vo Q>miÊ`mgmR>r
qH$dm H$_r H$aÊ`mgmR>rMo Cnm` `m gdmªMo _yë`_mnZ
Am`nrgrgr H$aVo. AmOn`ªV Am`nrgrgrMo ghm _yë`m§H$Z
Ahdmb à{gÕ Pmbo AmhoV. `m{edm` Am`nrgrgrZo
hdm_mZ ~Xbm§g§~§YrÀ`m {d{eï> {df`m§dahr Img Ahdmb
à{gÕ Ho$bo AmhoV. Z¡g{J©H$ d _mZd{Z{_©V hdm_mZ
~Xbm§{df`rMr d¡km{ZH$ _m{hVr XoUo Am{U Ë`m§À`m
gm_m{OH$ d Am{W©H$ n[aUm_m§À`m YmoŠ`m§Mo Bemao XoUo
Am{U Ë`mdarb Cnm`hr gwMdUo ho Am`nrgrgrMo à_wI
H$m`© Amho. hdm_mZ{df`H$ YmoaU R>adÊ`mgmR>r bmJUmar
_m{hVr gd© ñVam§darb emgZmbm Am`nrgrgr nwadVo.
AemàH$mao OmJ{VH$ hdm_mZemñÌ g§KQ>Zm Am`nrgrgrÛmao
kmZ d H¥$Vr `m§Mr gm§JS> KmbVo.

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$aÊ`mgmR>r Cnm``moOZm
gwMdUo Am{U Ë`m§À`m A§_b~OmdUrda XoIaoI R>odUo;
VgoM emñÌk, {ZarjH$ d YmoaUH$V} `m gdmª_Ü`o g_Ýd`
gmYyZ R>amdrH$ H$mbmdYtZr hmoUmè`m ~¡R>H$sV Ë`m§À`m
{dMmam§Mr XodmUKodmU KS>dyZ AmUUo `m_Ü`o OmJ{VH$
hdm_mZemñÌ g§KQ>ZoMm g{H«$` gh^mJ AgVmo.

H$m¡eë`{dH$mg d àmoËgmhZ H$m`©H«$_
hdm_mZ d dmVmdaU `m joÌm§Vrb godm d g§emoYZ

`m§À`m JwUdÎmoV dmT> hmoÊ`mgmR>r hdm_mZemñÌk,
Ob{dkmZemñÌk Am{U VËg_ {df`mVrb VÁk `m§À`m
kmZmMm d H$m¡eë`mMm gdmªJrU {dH$mg hmoUo Amdí`H$
AgVo. Ë`mgmR>r OmJ{VH$ hdm_mZemñÌ g§KQ>Zm
OJ^amVrb emñÌkm§gmR>r AË`mYw{ZH$ {ejU d à{ejU
Am`mo{OV H$aV AgVo. `mMm bm^ {dH$gZerb Xoem§Vrb
emñÌkm§Zmhr ìhmdm åhUyZ OmJ{VH$ hdm_mZemñÌ g§KQ>Zm
Ë`m§Zm {eî`d¥Îmr XoVo. VgoM, hr g§KQ>Zm emñÌkm§À`m {deof
emoY{Z~§Ym§Zm d Ë`m§À`m {deof H$m`m©bm/godobm àmoËgmhZ
{_imdo åhUyZ nm[aVmo{fHo$ d nwañH$ma XoD$Z Ë`m§Mm Jm¡ad
H$aVo. Ë`m_Ü`o AZw^dr emñÌkm§À`m CËH¥$ï> H$m`m©~Ôb
OrdZJm¡ad nwañH$ma VgoM VéU emñÌkm§Zm àmoËgmhZ
XoÊ`mgmR>r {deof nwañH$ma `m§Mm g_mdoe Amho.

Am§Vaamï´>r` ñVamda {d{dY CnH«$_m§Ûmao hdm_mZjoÌmV
{dkmZ, V§ÌkmZ Am{U AmnÎmrì`dñWmnZ `m§_Ü`o hmoV
Agbobr àJVr, d¥pÕ§JV hmoV Agbobo ghH$m`©, {dœmMm
emœV {dH$mg d H$ë`mU `m_Ü`o OmJ{VH$ hdm_mZemñÌ
g§KQ>ZoMo `moJXmZ _hÎdmMo Amho.

^maVmMo `moJXmZ
^maV ñdV§Ì Pmë`mZ§Va Am§Vaamï´>r` nmVirdarb EH$

_hÎdmMm Q>ßnm åhUOo ^maVr` hdm_mZemñÌ {d^mJmbm
(India Meteorological Department - IMD) 27 E{àb
1949 amoOr OmJ{VH$ hdm_mZemñÌ g§KQ>ZoMo g§ñWmnH$
gXñ`Ëd àmá Pmbo Am{U `m {d^mJmMo _hmg§MmbH$
(Director General of Meteorology) `m g§KQ>ZoMo
H$m`_ñdê$nr à{V{ZYr Pmbo.

OmJ{VH$ hdm_mZemñÌ g§KQ>ZoÀ`m H$m`m©V ^maVr`
hdm_mZemñÌ {d^mJmMo (IMD) `moJXmZ AË`§V _hÎdmMo
Amho. XrS>eo dfmªhÿZ A{YH$ H$mbmdYrÀ`m (1875
gmbmnyduÀ`m) hdm_mZmÀ`m KQ>H$m§À`m Zm|Xr, Ahdmb d
VŠVo ^maVr` hdm_mZemñÌ {d^mJmÀ`m nwUo `oWrb amï´>r`
_m{hVr H|$ÐmV (National Data Centre) g§JUH$s`
nÕVrZo OVZ H$ê$Z R>odbobo AmhoV. `m_Ü`o àmXo{eH$
hdm_mZH|$Ðo, hdm_mZ g§emoYZ d godmH|$Ðo, XoemÀ`m
H$mZmH$monè`mV eoH$S>m|Zr Agboë`m O{_Zrdarb VgoM
{h_mÀN>m{XV àXoemdarb doYemim, hOmamo _mZdM{bV d
ñd`§M{bV hdm_mZH|$Ðo, hdm_mZmMo S>m°ßba aS>ma, BÝg°Q>,
ñH°$Q>g°Q>, AmoeZg°Q>, H$ënZm Am{U _oKmQ´>m°{nŠg ho CnJ«h,
^maVr` gwXÿa g§doXZ (Indian Remote Sensing - IRS),
^maVr` ì`mnmar d Zm¡XbmÀ`m ~moQ>r `m§À`mdarb Img
CnH$aUo, hdm_mZmMo nwdm©Zw_mZ dV©dUmar H|$Ðo, H¥$fr{df`H$
hdm_mZg„m godmH|$Ðo, Obdm`y H|$Ðo, nya{df`H$ _m{hVr
H|$Ðo, MH«$sdmXi _m{hVr H|$Ðo, C§M hdoÀ`m {R>H$mUr
Agbobr {ZarjU ñWmZHo$, AmoPmoZ d {H$aUmoËgO©Z
_moOUmè`m doYemim, ^yH§$n_mnZ `§ÌUm `m gdmªMo Omio
(network) V`ma Ho$bo AgyZ Ë`mÛmao ^maVr` hdm_mZemñÌ
{d^mJmMo _w»`mb` Am{U gd© joÌr` H$m`m©b`o d
doYemim EH$_oH$m§er OmoS>bobo AmhoV. `m gd©
doYemim§Mm, H|$Ðm§Mm d `§ÌUm§Mm {dXm (So>Q>m) OmJ{VH$
hdm_mZemñÌ g§KQ>ZoÀ`m OmJ{VH$ {ZarjU àUmbrbm
(Global Observing System) gm_m{`H$ Ho$bm OmVmo.
^maVmH$S>rb {ZarjUm§Mm {dXm Am{U hdm_mZmMo A§XmO ho
OmJ{VH$ hdm_mZ ~Xbm§À`m Aä`mgmgmR>r d
Ahdmbm§gmR>r dmnabo OmVmV.
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^maVr` hdm_mZemñÌ {d^mJ hm OmJ{VH$
hdm_mZemñÌ n[afXoÀ`m ghm {deof joÌr` hdm_mZemñÌ
H|$Ðm§n¡H$s EH$ Amho. `m H|$Ðm§da _bm¸$m g_wÐYwZrgh CÎma
qhXr _hmgmJa, ~§JmbMm CngmJa, Aa~r g_wÐ Am{U
n{e©`mMo AmImV `oWrb {dfwd¥Îmr` dmXim§Mm A§XmO XoUo
d Vmo gd©Ì nmohmoMdUo VgoM Ë`m dmXimMo Zm_H$aU H$aUo
`m {deof O~m~Xmè`m AmhoV. {edm` `m H|$Ðm§Zr
{_idbobm {dXm OmJ{VH$ hdm_mZemñÌ g§KQ>Zobm
nmR>dbm OmVmo.

^maVr` hdm_mZemñÌ {d^mJmÀ`m _mog_r nmdgmMo
g§emoYZ OmJ{VH$ hdm_mZemñÌ n[afXoÀ`m OmJ{VH$
dmVmdaU àUmbr_Ü`o (Global Climate System) g_m{dï>
Ho$bo OmVo.

^maVr` hdm_mZemñÌ {d^mJmÀ`m à{ejU H|$Ðmbm
OmJ{VH$ hdm_mZemñÌ n[afXoMo Am§Vaamï´>r` XOm©Mo
àmXo{eH$ à{ejU H|$Ð åhUyZ _mÝ`Vm {_imbr Amho. ho
à{ejU H|$Ð ^maVmgh BVa {dH$gZerb Xoem§Vrb d {_Ì
Xoem§Vrb hdm_mZVÁkm§Zm à{ejU XoVo.

^maVr` hdm_mZemñÌ {d^mJmMm _m{hVr àUmbr d
godmH$jmbm OmJ{VH$ hdm_mZemñÌ n[afXoÀ`m
AIË`marVrb àmXo{eH$ XiUdiUmMo H|$Ð (Regional

Telecommunication Hub (RTH) under the aegis of

WMO) åhUyZ _mÝ`Vm {_imbobr Amho.

^maVr` hdm_mZemñÌ {d^mJ hm OmJ{VH$
hdm_mZemñÌ n[afXoMm EH$ g{H«$` Am{U {dœmgmh©
Am§Vaamï´>r` ^mJrXma AgyZ Ë`mMo hdm_mZ {df`H$
{ZarjUo, A§XmO, g§emoYZ Am{U AmnÎmtMo Bemao BË`mXr
joÌm§Vrb `moJXmZ OmJ{VH$ ñVamda _hÎdmMo Amho. ^maVr`
hdm_mZemñÌk OmJ{VH$ YmoaUmË_H$ d ZoV¥ËdmË_H$
H$m`©H$mar n[afXm§_Ü`o, Vm§{ÌH$ g{_Ë`m§_Ü`o, Ahdmb d
_mJ©Xe©H$ VÎdo V`ma H$aÊ`m_Ü`o g{H«$` ^y{_H$m
~OmdVmV.

^maVr` hdm_mZemñÌ {d^mJ OmJ{VH$ hdm_mZemñÌ
g§KQ>Zo~amo~a g_Ýd` gmYyZ {ZarjUm§À`m Zm|XrMr
XodmUKodmU H$ê$Z hdm_mZmÀ`m A§XmOmMr AMyH$Vm
dmT>dV Amho.

- AZKm {eamiH$a
anaghashiralkar@gmail.com
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eãXnXr

gm[aH$m Hw$bH$Uu `m§Mr XmoZ nwñVHo$

H$mZm§Mo S>moio

{MÎma-{~Îma
_yë` … 300 én`o

gdbVrV … 180 én`o

~o XþUo nmM
_yë` … 200 én`o

gdbVrV … 120 én`o
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AUwD$Om©ImVo ho ^maVmV H$m`_M Hw$VyhbmMm {df`
am{hbobo Amho. Ë`mV H$m` MmbVo Vo AmOda bmoH$m§nmgyZ
gwáM am{hbo Amho. _mÌ Oo H$mhr Mmbbo Amho Ë`mMo
gwIH$a bm^ gmaoM ^maVr` gX¡d AZw^dV AgVmV.
Eadr Jar~, {dH$gZerb, _mJmg g_Obm Jobobm
Amnbm Xoe, AUwD$Om©, AdH$meg§emoYZ Am{U
gm¡a{dkmZmV, OJmV Ho$di AJ«ogaM Amho Ago ZgyZ,
AZoH$ ~m~VtV OJmMo ZoV¥Ëdhr H$aV Amho, hr gd©M
^maVr`m§H$aVm AË`§V A{^_mZmMr ~m~ am{hbr Amho.
Aem ImË`mV H$irMo H$m_ H$aÊ`mMr g§Yr Á`m
bmoH$m§Zm {_imbr, Ë`mV _rhr hmoVmo `mMm _bm A{^_mZ
Amho.

_mÌ "Hw$N> {H$`o {~Zmhr O`H$ma Zht hmoVr'. Ë`m_wio
Á`mAWu `m ImË`mMm amhÿZ amhÿZ O`H$ma hmoV AgVmo,
Ë`mAWu AUwD$Om©ImË`mZo IamoIarM lo`ñH$a Ago Iyn
H$mhr gmÜ` Ho$bobo AgUma. Amhohr. _mÌ Vo gmYbo H$go,
`mMo H$maU ImË`mVrb H$mhr H$irMo {Z`_ AmhoV. Eadrhr
g_mOmV dmdaVmZm AmnU Ë`m§Mm Cn`moJ H$ê$Z `eàmár
Z¸$sM H$ê$ eH$Vmo, Ago dmQ>ë`mZo Aem {Z`_m§Zm BWo
àñVwV H$aV Amho.

1. g§e`mñnXVoMm {Z`_ (AmoAmJ«m - AmoiIm Amnbo
J«mhH$, åhUOo Ho$.dm`.gr.)

EH$ {Z`_ Amho hm, H$s AUw^Å>rV Oo H$mhr OmVo Vo
g§e`mñnXM _mZmdo. AndmX Ho$di Oo {ZanamY {gÕ
hmoB©b Ë`mMm Agmdm. (ìhm°Q> Eìha JmoO BZ Qy> X [aA°ŠQ>a
ewS> ~r H$pÝgS>S©> Qy> ~r {JëQ>r, AZbog àyìhS> Qy> ~r
BZmog§Q>). Ë`m_wio AUw^Å>rÀ`m Amgnmghr Oo OmV Agob,
_J Vo gm_mZ Agmo, _mUgo AgmoV, dmhZo AgmoV qH$dm
^Q>H$s Hw$Ìrhr. Ë`m gJù`m§da g§e` KoVbm OmVmo.
ehm{Zem Ho$br OmVo. {ZanamY, {Zînmn Am{U {ZénÐdr
R>aboë`m, Cn`moJmÀ`m Jmoï>tZmM Ho$di _wŠVÛma {Xbo OmVo.

`m {Z`_m_wio AUwImË`mVrb H$_©Mmè`m§Zm H$mhr H$_r Ìmg
ghZ H$amdm bmJbobm Zmhr. _mÌ AË`mdí`H$ åhUyZ
Amåhr Ë`mMr dmÀ`Vm H$Yrhr Ho$bobr Zmhr. Am_Mo
OodUmMo S>~o amoO OmVm-`oVm Vnmgbo OmVmV, åhUyZ
Amåhr H$Yrhr VH«$ma Ho$br Zmhr. `m H$mQ>oH$moa {eñVr_wioM
Amnbr AmpÊdH$ AmñWmnZo AmO CÎm_arË`m gwa{jV
AmhoV.

Amnbo g^modmahr AmnU AgoM gwa{jV R>odbo nm{hOo.
Amnë`mer g§~§{YV Zgob Varhr, AZmoiIr Jmoï>tMr
AmnU {ZXmZ AmoiI Var H$ê$Z KoVbr nm{hOo. Ë`mV
YmoH$m XS>bobm Amho Ago dmQ>V Agob Va Vmo {ZañV
H$aUmar nmdbo CMbbr nm{hOoV. gaH$maZo Va ~±H$m§Zm
AmoiIm-Amnbo-J«mhH$ (AmoAmJ«m, Zmo `wAa H$ñQ>_a-
Ho$.dm`.gr.) Ago AmXoeM {Xbobo AmhoV.

2. dmgmH$ - dmOdrarË`m gmÜ` H$aVm `oB©b BVHo$ H$_r
Xþgam EH$ {Z`_ Amho, H$s dmOdrarË`m gmÜ` H$aVm

`oB©b EdT>o H$_rV H$_r (dmgmH$, Abmam- åhUOo A°O
bmo A°O [aPZo~br AMrìho~b). Am_À`mH$So> ho àmaUmg
(ao{S>EeZbm) CÔoeyZ åhQ>bo OmVo. {H$aUmoËgmar àmaUo
Amamo½`mg Anm`H$maH$ AgVmV. Ë`m_wio Vr Hw$R>o Hw$R>o
AmT>iyZ `oVmV `mMm emoY ho ImVo ^maV^amV gd©Ì, gX¡d
KoVM AgVo Am{U Vr "dmgmH$' _`m©XoV amhmdrV `mH$aVm
Cnm``moOZmhr H$aV AgVo. OZgm_mÝ`m§Zm ho H$m_
Mmbbobo Hw$R>o {XgV Zmhr. Hw$Ur gm§JV Zmhr, H$s Hw$Ur
~mobVhr Zmhr. _mÌ Am_Mo ImVo ñWmZ{Zhm` `mMr Zm|X
R>odV AgVo, EdT>oM Zmhr Va _`m©Xm^§Jm§À`m àH$aUr
àemgZmg gOJhr H$aVo. _mJo {X„rZOrH$ {d_mZ_mJ}
~mhoaÀ`m Xoem§VyZ {dëhodmQ>rH$aVm Amboë`m ^§JmamV àmaUo
AmT>iyZ Ambr hmoVr. Ë`m§Mrhr ehm{Zem Ho$br Joë`mMo
Am{U {ZagZmW© Cnm``moOZm Ho$ë`mMo _bm AmR>dVo.

g_mOmV "dmgmH$' {Z`_ ^«ï>mMmamH$aVm bmJy H$amdm

AUwD$Om©ImË`mVrb A{bpIV {Z`_

Za|Ð Jmoio
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Ago _bm dmQ>Vo. dmOdrarË`m gmÜ` H$aVm `oB©b EdT>mM
H$_rV H$_r ^«ï>mMma amhÿ Úmdm. H$maU àmaUmgmaImM
^«ï>mMmahr g§nyU©nUo Zmhrgm H$aVm `oV Zmhr.

3. Vnmgw - VimnmgyZMr gwajm
{Vgam EH$ {Z`_ Agm, H$s VimnmgyZMr gwa{jVVm

(goâQ>r-BZ-So>ßW) nmibr Omdr. BWo Va A{^H$ënZmMr
aoImQ>Zo V`ma Ho$br OmVmV Voìhm Ë`m§dahr, Hw$Ur V`ma Ho$bo,
Hw$Ur Vnmgbo, Hw$Ur _§Oya Ho$bo Ë`m§Mr ZwgVr ZmdoM Zmhr,
Va ñdmjè`m Zm|XdÊ`mMrhr àWm Amho. àË`oH$ H¥$Ë`mMr
O~m~Xmar _wimnmgyZM Ë`m Ë`m ì`ŠVr¨À`m {eamda R>odyZ
XoÊ`mMr àWm Agë`mZo, ~oO~m~Xma H¥$Ë`o àm`… KS>VM
ZmhrV. gwajmajU Am_À`mH$So> 24 x 7, AhmoamÌ MmbV
AgVo. Hw$UmH$Sy>Zhr, MwHy$Zhr MyH$ KSy> Z`o `mMr XjVm,
Ë`mH$aVm {Z`wŠV Ho$bobr _mUgo gXmo{XV KoVM AgVmV.
H$moUVmhr CnñH$ma EH$b MwH$sZo (qgJb \o$ë`wAa
H«$m`Q>o[a`m) H$YrM ~§X nS>Uma Zmhr hm {ZH$f AgVmo.
nmR>monmR> AZoH$ MwH$m KS>ë`mgM CnñH$ma ~§X nSy> eH$Vmo.
Vgo Pmë`mghr, Vmo Ëd[aV Mmby H$aUmè`m ì`dñWm
A{^H$pënV AgVmVM. AWm©V `m gd© ì`dñWm AË`§V
IMuH$ AgyZhr, AUwD$Om©g§nÞVoH$aVm ̂ maV gaH$maZo "hmoD$
Úm IM©' Ago YmoaU Adb§~ë`mZoM ho eŠ` hmoV AgVo.

4. _\$r©Mm {Z`_
Mm¡Wm {Z`_ "_\$r©Mm {gÕm§V' åhUyZ Am_À`mH$So>

gm§{JVbm OmVmo. hm {gÕm§V Ago gm§JVmo, H$s Oo {~KSo>b
Aer eŠ`Vm AgVo, Vo {~KS>VoM. Oo {~KS>Uma Zmhr Ago
J¥{hVH$ AgVo, Vohr {~KS>Vo Am{U Vo {~KS>Vo Aem doir,
Or Amnë`mbm AË`§V AS>MUrMr AgVo (ìhm°Q> Eìha BO
gnmoÁS> Qy> \o$b {db \o$b. ìhm°Q> Eìha BO Zm°Q> gnmoÁS>
Qy> \o$b {db Amëgmo \o$b A±S> BQ> {db \o$b A°Q> X _moñQ>
Am°¹$S©> BÝñQ>Ýg Am°\$ Q>mB_). AmVm `m {gÕm§VmMo
n`©dgmZ, Am_À`m ImË`mV Aer _Zmod¥Îmr {dH${gV
hmoÊ`mV Pmbobo Amho, H$s àË`oH$ `moOZoMm nmR>nwamdm
H$aUmar ì`dñWm AgbrM nm{hOo, EdT>oM Zìho Va Vr
nmR>nwamdm H$aUmar ì`dñWm {~KS>br, Va H$m` H¥$Vr
H$am`Mr Vohr {ZYm©[aV Agbo nm{hOo. `m_wio àË`oH$
ì`dñWm AË`§V IMuH$ hmoV OmVo ho IaoM Amho. _mÌ Vr
CÎmamoÎma {~KmS>d{O©V hmoV OmVo `mV _wirM e§H$m Zmhr.
Ë`m_wioM AUwD$Om©{d^mJmMo àH$ën AS>MUrÀ`m àg§Jr
H$YrM An`er R>aV ZmhrV.

- Za|Ð Jmoio
nvgole@gmail.com

J«§WmbrMr VmOr XmoZ àH$meZo

gwZrV
gwZrVr O¡Z

_yë` 250 é.
gdcVrV 150 é.

Jmoï> EH$m Zer~dmZ _wbrMr
AmaVr Am_Q>o-ZmaH$a

_yë` 150 é.
gdcVrV 90 é.
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 H$mM hm _mZdmÀ`m X¡Z§{XZ OrdZmVrb AË`§V
_hÎdmMm Am{U Cn`wŠV nXmW© Amho. nmaXe©H$Vm,
JwiJwirVnUm Am{U {d{dY AmH$mam§_Ü`o ghO ~ZdVm
`oÊ`mMr j_Vm `m_wio H$mMoMm dmna àmMrZ H$mimnmgyZ
AmOn`ªV gVV dmT>V Jobm Amho. {dkmZ, V§ÌkmZ,
dmñVwH$bm Am{U H$bmjoÌmV H$mMoMo ñWmZ AZÝ`gmYmaU
Amho.

H$mM hm àm_w»`mZo {g{bH$m (Silica - SiO
2
), gmoS>m

(Sodium carbonate) Am{U MwZIS>r (Limestone)

`m§À`m {_lUmnmgyZ V`ma Ho$bm OmVmo. ho KQ>H$ Cƒ
Vmn_mZmda {dVidbo OmVmV Am{U Z§Va W§S> H$ê$Z H$mM
V`ma Ho$br OmVo. {deof åhUOo H$mM hm ñ\${Q>H$s
(crystalline) nXmW© ZgyZ Añ\${Q>H$s (amorphous)

nXmW© Amho. åhUOoM {VÀ`mVrb AUy§Mr _m§S>Ur A{Z`{_V
AgVo. `m_wioM H$mMobm {d{eï> àH$maMr nmaXe©H$Vm
Am{U {R>gyinUm àmá hmoVmo.

H$mMoMo ^m¡{VH$ JwUY_© AË`§V d¡{eîQ>çnyU© AmhoV.
Vr H$R>rU AgVo, nU {R>gyi Agë`m_wio AMmZH$ VwQy>
eH$Vo. H$mM CîUVobm à{VamoYH$ AgVo, na§Vw Vmn_mZmVrb
AMmZH$ ~Xbm_wio Vr \w$Qy> eH$Vo. H$mM {dÚwVdmhH$
Zgë`m_wio Vr {dÚwV CnH$aUm§_Ü`o _moR>çm à_mUmda

dmnabr OmVo. {VMr nmaXe©H$Vm àH$me ghOnUo Amanma
OmD$ XoVo, åhUyZ pIS>Š`m, q^J, Amago, Vg{~ar Am{U
{d{dY d¡km{ZH$ CnH$aUm§_Ü`o {VMm _moR>çm à_mUmda dmna
hmoVmo.

H$mMoMo àH$mahr {d{dY AmhoV. gm_mÝ` H$mM KaJwVr
dmnamgmR>r dmnabr OmVo. Q>oånS©> H$mM A{YH$ _O~yV
Am{U gwa{jV AgVo, Or dmhZm§À`m H$mMm Am{U
XadmOm§_Ü`o dmnabr OmVo. ~moamo{g{bHo$Q> H$mM CîUVobm
A{YH$ à{VamoYH$ Agë`m_wio à`moJemioVrb CnH$aUo
Am{U ñd`§nmH$KamVrb gm{hË`mgmR>r dmnabr OmVo.
Am°pßQ>H$b H$mM Xþ{~©Ur, gyú_Xe©H$ Am{U H°$_oè`m§_Ü`o
dmnabr OmVo.

H$mM{Z{_©Vr_Ü`o AmYw{ZH$ V§ÌkmZmMm _moR>çm
à_mUmda dmna hmoVmo. âbmoQ> ½bmg à{H«$`m hr gdm©V
àM{bV nÕV Amho, Á`m_Ü`o {dVibobo H$mMÐmdU {Q>Zda
Va§JdyZ H$mMoMo gnmQ> Am{U JwiJwirV nÌo V`ma Ho$bo
OmVmV. `m_wio Cƒ XOm©Mr H$mM _moR>çm à_mUmV V`ma
H$aVm `oVo. `m{edm`, H$mM a§JrV H$aÊ`mgmR>r {d{dY
YmVy§Mr Am°ŠgmBS dmnacr OmVmV, Á`m_wio gOmdQ>r Am{U
H$bmË_H$ H$mM V`ma Ho$br OmVo. H$mMoMm dmna Ho$di
KaJwVr dñVy§_Ü`oM Zmhr, Va {dkmZ Am{U CÚmoJ joÌm§Vhr
_moR>çm à_mUmda hmoVmo. \$m`~a Am°pßQ>Šg_Ü`o H$mMoMm
dmna H$ê$Z àH$memÀ`m gmhmæ`mZo _m{hVr nmR>dbr OmVo.
`m_wio Xÿag§Mma joÌmV H«$m§Vr Pmbr Amho. VgoM, gm¡a
n°Zoc, d¡ÚH$s` CnH$aUo, Am{U A§Vami g§emoYZmVhr
H$mM _hÎdmMr ^y{_H$m ~OmdVo.

VWm{n, H$mMobm H$mhr _`m©Xmhr AmhoV. Vr {R>gyi
Agë`m_wio ghO VwQy> eH$Vo, Am{U VwQ>ë`mda Vr YmaXma
VwH$S>çm§_Ü`o {dIwaVo. Ë`m_wio gwa{jVVoÀ`m Ñï>rZo {deof
H$miOr KoUo Amdí`H$ AgVo. `mgmR>rM AmOH$mb
b°{_ZoQ>oS> H$mM Am{U Q>oånS©> H$mM `m§Mm dmna dmT>V Amho.

H$mM hm EH$ ~hþJwUr, Cn`wŠV Am{U d¡km{ZH$ÑîQ>çm

H$mMH$m_mVrb {dkmZ Am{U
V§ÌkmZ - ^mJ 1

S>m°. O`§V dg§V Omoer

H$mMoMo VmdXmZ
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_hÎdmMm nXmW© Amho. Ë`mÀ`m AZmo»`m JwUY_mª_wio Am{U
AmYw{ZH$ V§ÌkmZm_wio H$mMoMm dmna gVV dmT>V Amho.
^{dî`mVhr H$mM {dkmZ Am{U V§ÌkmZmÀ`m àJVr_Ü`o
_hÎdmMr ^y{_H$m ~OmdV amhrb.

{haH$Ur
H$mM H$mnÊ`mMr {haH$Ur ho gmYZ gmYo {XgV Agbo

Var Ë`m_mJo ^m¡{VH$emñÌ Am{U AMyH$ A{^`m§{ÌH$s
H$m`©aV AgVo. H$mM H$mnUo hm eãXà`moJ dmnabm OmV
Agbm, Var àË`jmV {haH$Ur H$mMobm H$mnV Zmhr, Va
H$mMoÀ`m n¥ð>^mJmda AmoaIS>m ({Z`§{ÌV aofm) {Z_m©U H$ê$Z
{Vbm {d{eï> {R>H$mUr VwQ>Ê`mg àd¥Îm H$aVo.

H$mM hm EH$ Añ\${Q>H$s nXmW© Agë`m_wio H$mM
H$R>rU Agbr Var Vr {R>gyi AgVo. {VÀ`mV VmU ghZ
H$aÊ`mMr j_Vm H$_r AgVo. hrM d¡{eîQ>ço H$mM
H$mnÊ`mÀ`m à{H«$`oV Cn`moJr nS>VmV. H$mMoV `mo½`
{R>H$mUr gyú_ Xmof {Z_m©U Ho$bm, Va Ë`m {R>H$mUr VmU
EH$dQ>Vmo Am{U H$mM VwQ>Vo.

H$mM H$mnÊ`mÀ`m {haH$UrÀ`m Q>moH$mbm ~gdbobm
{hè`mMm VwH$S>m hm `m à{H«$`oMm H|$Ðq~Xÿ AgVmo. {ham hm
n¥Ïdrdarb gdm©V H$R>rU Z¡g{J©H$ nXmW© _mZbm OmVmo.
`m_wio {ham H$mMobm ghO AmoaIS>m H$ê$ eH$Vmo. na§Vw hm
AmoaIS>m gmYm ZgVmo; Vmo AË`§V gyú_ Am{U {Z`§{ÌV
AgVmo. `m à{H«$`obm ñH$moA[a¨J Ago åhUVmV.

{haH$Ur H$mMoÀ`m n¥ð>^mJmda `mo½` Xm~mZo Am{U `mo½`
H$moZmV {\$adbr OmVo, Voìhm {hè`mMo Q>moH$ H$mMoÀ`m
n¥ð>^mJmda EH$ A{Ve` ~marH$ AmoaIS>maofm V`ma H$aVo.
`m AmoaIS>m aofo_Ü`o gyú_ VSo> {Z_m©U hmoVmV. ho VSo>
S>moù`m§Zm ñnï> {XgV ZmhrV, nU Vo H$mMobm H$_Hw$dV
~ZdVmV.

`mZ§VaMm Q>ßnm åhUOo H$mM VmoS>Uo. {haH$UrZo
Ho$boë`m AmoaIS>maofoda hbH$m Am{U {Z`§{ÌV Xm~ {Xbm
OmVmo. `m doir Ë`m gyú_ VS>çmÀ`m Q>moH$mda VmU dmT>Vmo.
^m¡{VH$emñÌmVrb ^§J`m§{ÌH$sÀ`m {gÕm§VmZwgma, EImÚm
VS>çmMr bm§~r Am{U VmU `m§Mo JwUmoÎma EH$m _`m©Xonojm
OmñV Pmbo H$s, Vmo VS>m PnmQ>çmZo nwT>o dmT>Vmo Am{U H$mM
VwQ>Vo. ho VwQ>Uo AË`§V gai aofoV hmoVo, H$maU {haH$UrÀ`m
AmoaIS>çmZo VS>m AmYrM Ë`m {XeoZo V`ma Ho$bobm AgVmo.

{haH$Ur `mo½` àH$mao H$m_ H$aÊ`mgmR>r {VMm H$moZ
AË`§V _hÎdmMm AgVmo. gmYmaUnUo H$mMoÀ`m n¥ð>^mJmbm
1200C Vo 1400C `m H$moZmV {haH$Ur nH$S>br OmVo.
H$moZ Iyn H$_r Agob Va H$mM Iyn Imob AmoaIS>br
OmD$ eH$Vo Am{U A{Z`{_V VSo> OmD$ eH$VmV. H$moZ
Iyn OmñV Agob Va nwaoer aofm V`ma hmoV Zmhr. Ë`m_wio
`mo½` H$moZ amIUo hr EH$ H$m¡eë`nyU© ~m~ Amho.

H$mM H$mnVmZm {haH$UrdaMm Xm~ hmhr EH$ _hÎdmMm
KQ>H$ Amho. Iyn OmñV Xm~ {Xë`mg H$mMoV A{Z`§{ÌV VSo>
{Z_m©U hmoD$ eH$VmV, Va Iyn H$_r Xm~ {Xë`mg nwaoer
aofm V`ma hmoV Zmhr. `mo½` Xm~mZo {Xbobr EH$g§Y Am{U
AI§S> aofm hrM ì`dpñWV H$mM H$mnÊ`mMr Jwé{H$„r
Amho. åhUyZM AZw^dr H$mamJra EH$mM doir, EH$mM
{XeoZo Am{U EH$g_mZ Xm~mZo AmoaIS>maofm H$mT>VmV.
EH$mM {R>H$mUr dma§dma aofm XoUo Q>mibo OmVo, H$maU
Ë`m_wio VS>çmMr {Xem ~Xby eH$Vo.

{haH$UrÀ`m `m H$m`m©V Kf©UXoIrb _hÎdmMr ^y{_H$m
~OmdVo. H$mM Am{U {ham `m§À`m g§nH$m©V Kf©U {Z_m©U
hmoVo. H$mM H$mnÊ`mÀ`m H$mhr àJV CnH$aUm§_Ü`o Vob
dmnabo OmVo. ho Vob Kf©U H$_r H$aVo, CîUVm H$_r H$aVo
Am{U AmoaIS>maofm A{YH$ JwiJwirV ~ZdVo. Ë`m_wio
CnH$aUmMo Am`wî` dmT>Vo Am{U H$mM VwQ>VmZm H$S>m
A{YH$ ñdÀN> amhVmV.

nXmW©{dkmZmÀ`m Ñï>rZo nmhVm, {ham hm H$m~©ZMm EH$
ñ\${Q>H$s àH$ma Amho, Á`mV AUy§Mr aMZm AË`§V _O~yV
AgVo. Ë`m_wio Ë`mMr Yma XrK©H$mi {Q>H$Vo. `mCbQ>
gm_mÝ` YmVy qH$dm BVa nXmW© BVHo$ H$R>rU Zgë`m_wio Vo
bdH$a {POVmV. åhUyZM {haH$Ur XrK©H$mbrZ dmnamgmR>r
A{YH$ Cn`wŠV R>aVo.

{haH$UrÀ`m dmnamV _mZdr H$m¡eë` Am{U V§ÌkmZ
`m§Mm g_Ýd` {XgyZ `oVmo. H$mM H$mnVmZm hmVmMr pñWaVm,
Xm~mMo {Z`§ÌU, `mo½` H$moZ Am{U AZw^d `m gd© Jmoï>r
_hÎdmÀ`m AgVmV.

VWm{n, {haH$UrÀ`m H$mhr _`m©Xmhr AmhoV. Q>oånS©>{haH$Ur
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H$mM qH$dm Iyn OmS> H$mM {haH$Ur `m gmYZmZo H$mnVm
`oV Zmhr. H$maU Aem H$mMm§_Ü`o A§VJ©V VmU doJù`m
àH$mao {dV[aV AgVmo. Ë`m_wio Ë`m H$mMobm AmoaIS>m
Ho$ë`mZ§Vahr Vr {Z`§{ÌV nÕVrZo VwQ>V Zmhr, Va nyU©nUo
\w$Qy> eH$Vo.

gwajoÀ`m Ñï>rZohr hr à{H«$`m _hÎdmMr Amho. H$mM
VwQ>VmZm H$mMoMo bhmZ VwH$So> CSy> eH$VmV, Ë`m_wio gwajm
Mî_m Am{U hmV_moOo dmnaUo Amdí`H$ AgVo. H$mM pñWa
n¥ð>^mJmda R>odUo Am{U `mo½` gmYZm§Mm dmna H$aUohr
{VVHo$M JaOoMo Amho.

H$mM H$mnÊ`mMo `§Ì
ho AmYw{ZH$ CÚmoJmVrb AË`§V _hÎdmMo Am{U AMyH$

gmYZ Amho. nma§n[aH$ {haH$Urnojm ho `§Ì A{YH$ doJdmZ,
AMyH$ Am{U H$m`©j_ Amho. `m `§Ìm_mJo {dkmZ Am{U
ñd`§M{bV {Z`§ÌUàUmbr `m§Mm à^mdr g§J_ {XgyZ `oVmo.

H$mM H$mnÊ`mÀ`m à{H«$`oMo _yb^yV {dkmZ AmoaIS>m
Am{U {Z`§{ÌV VwQ>Uo `m VÎdmda AmYm[aV Amho. H$mM hm
{R>gyi Am{U Añ\${Q>H$s nXmW© Agë`m_wio Ë`mda gyú_
AmoaIS>m {Z_m©U Ho$bm H$s Ë`m {R>H$mUr VmU EH$dQ>Vmo.
`§ÌmVrb H$mnUmao MmH$ H$mMoÀ`m n¥ð>^mJmda hr AmoaIS>m
aofm V`ma H$aVo. hr AmoaIS>maofm åhUOo gyú_ VS>çmÀ`m
ñdê$nmV AgVo. Ë`mZ§Va hbŠ`m Xm~mZo qH$dm `m§{ÌH$
àUmbrÀ`m gmhmæ`mZo H$mM Ë`m aofodê$Z VwQ>Vo.

`m `§ÌmVrb H$mnUmao MmH$ gm_mÝ`V… Q>§JñQ>Z H$m~m©BS>
`m {_l YmVyMo qH$dm {hè`mnmgyZ ~Zdbobo AgVo. ho
nXmW© AË`§V H$R>rU Agë`m_wio Vo H$mMogma»`m H$R>rU
nXmWm©da gyú_ Am{U AMyH$ AmoaIS>maofm ghO {Z_m©U
H$ê$ eH$VmV. CnH$aUmMm H$moZ, Xm~ Am{U JVr `m§Mo
{Z`§ÌU AË`§V _hÎdmMo AgVo, H$maU `mda H$mM
H$mnÊ`mMr JwUdÎmm Adb§~yZ AgVo.

AmYw{ZH$ H$mM H$mnÊ`mÀ`m `§Ìm§_Ü`o g§JUH$ {Z`§{ÌV
àUmbr dmnabr OmVo. `m V§ÌkmZm_wio H$mModa AË`§V
AMyH$ Am{U Jw§VmJw§VrÀ`m aMZmhr H$mnVm `oVmV.
dmnaH$Vm© g§JUH$mda {S>PmBZ V`ma H$aVmo Am{U `§Ì
Ë`mZwgma CnH$aUmMr hmbMmb {Z`§{ÌV H$aVo. `m_wio
_mZdr MwH$m H$_r hmoVmV Am{U CËnmXZmMr JwUdÎmm dmT>Vo.

`§Ìm_Ü`o g§doXH$ (Sensors) Am{U ñd`§MbZ
(Automation) V§ÌkmZmMm dmnahr _moR>çm à_mUmda Ho$bm
OmVmo. g§doXH$ H$mMoMr OmS>r, H$mnÊ`mMo {Z{üV ñWmZ
Am{U n¥ð>^mJmMr pñWVr VnmgVmV. Ë`mZwgma `§Ì
CnH$aUmMm Xm~ Am{U JVr AmnmoAmn g_m`mo{OV H$aVo.
`m_wio àË`oH$ H$mM H$mnUr EH$gmaIr Am{U AMyH$ hmoVo.

H$mM H$mnVmZm Kf©U Am{U CîUVm {Z_m©U hmoVo.
`mda {Z`§ÌU R>odÊ`mgmR>r H$mhr `§Ìm§_Ü`o d§JU qH$dm
W§S>mdm {Z_m©U H$aUmar `§ÌUm dmnabr OmVo. Vobm_wio
Kf©U H$_r hmoVo, CnH$aUmMo Am`wî` dmT>Vo Am{U H$mnUr
A{YH$ JwiJwirV hmoVo. H$mhr àJV `§Ìm§_Ü`o boPa
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V§ÌkmZmMmhr dmna Ho$bm OmVmo, Á`m_wio àË`j
g§nH$m©{edm` H$mM H$mnVm `oVo.

H$mM H$mnÊ`mÀ`m `§Ìm§Mo Cn`moJ {d{dY joÌm§_Ü`o
hmoVmV. ~m§YH$m_ joÌmV pIS>Š`m, XadmOo Am{U H$mMoÀ`m
q^Vr V`ma H$aÊ`mgmR>r `m§Mm dmna hmoVmo. dmhZ CÚmoJmV
JmS>çm§À`m H$mMm V`ma H$aÊ`mgmR>r ho `§Ì AË`mdí`H$
Amho. VgoM BboŠQ´>m°{ZŠg, gm¡a n°Zoc Am{U gOmdQ>r
H$mMH$m_mVhr `mMm _moR>çm à_mUmda dmna Ho$bm OmVmo.

Ymd nH$S> (aqZJ ßbm`a)
H$mM H$mnÊ`mÀ`m à{H«$`oV aqZJ ßbm`a ho AË`§V

_hÎdmMo Am{U Cn`wŠV gmYZ Amho. H$mM H$mnÊ`mÀ`m
CnH$aUmZo ({haH$UrZo) H$mModa gyú_ AmoaIS>maofm V`ma
Ho$ë`mZ§Va H$mM Ë`m aofodê$Z ì`dpñWV Am{U {Z`§{ÌV
nÕVrZo VwQ>Ê`mgmR>r aqZJ ßbm`aMm dmna Ho$bm OmVmo. ho
gmYZ gmYo {Xgbo Var Ë`m_mJo ^m¡{VH$emñÌmVrb VmU,
Xm~ Am{U ^§J `§ÌemñÌ (fracture mechanics) `m§Mo
gImob {dkmZ H$m`©aV AgVo.

H$mM hm {R>gyi nXmW© Agë`m_wio Ë`m_Ü`o VmU ghZ
H$aÊ`mMr j_Vm _`m©{XV AgVo. {haH$UrZo H$mModa EH$
AmoaIS>m aofm {Xbr OmVo, Voìhm Ë`m {R>H$mUr gyú_ VS>m
V`ma hmoVmo. hm VS>m åhUOo H$mMo_Yrb EH$ H$_Omoa q~Xÿ
AgVmo. na§Vw Ho$di AmoaIS>maofm XoD$Z H$mM VwQ>V Zmhr;
Ë`m aofoda `mo½` àH$mao Xm~ bmJy H$aUo Amdí`H$ AgVo.
`mM {R>H$mUr aqZJ ßbm`aMr ^y{_H$m _hÎdmMr R>aVo.

aqZJ ßbm`aMr aMZm {deof àH$maMr AgVo. Ë`mMo
XmoZ O~So> AgVmV, Oo gm_mÝ` nH$S>rnojm doJù`m
AmH$mamMo AgVmV. daMm O~S>m WmoS>m dmH$bobm AgVmo,
Va ImbMm O~S>m gnmQ> AgVmo. `m aMZo_wio H$mModa Xm~

g_mZ à_mUmV {dV[aV hmoVmo. ßbm`aÀ`m _Ü`^mJr EH$
g_m`moOH$ ñH«y$ AgVmo, Á`m_wio H$mMmÀ`m OmS>rà_mUo
Xm~ {Z`§{ÌV H$aVm `oVmo.

aqZJ ßbm`a H$go H$m_ H$aVmV ho g_OyZ KoÊ`mgmR>r
VmU {dVaU `m g§H$ënZoMm {dMma H$amdm bmJVmo. hr
nH$S> H$mMoÀ`m AmoaIS>maofoda R>odbr OmVo Am{U hbŠ`m
Xm~mZo Xm~bo OmVo, Voìhm H$mMoÀ`m XmoÝhr ~mOy§Zm {déÕ
{XeoZo ~b bmJy hmoVo. `m ~bm_wio AmoaIS>maofoÀ`m {R>H$mUr
VmU dmT>Vmo. ^m¡{VH$emñÌmVrb ^§J`§ÌemñÌmÀ`m
{gÕm§VmZwgma, hm VmU EH$m _`m©Xonojm OmñV hmoVmo, Voìhm
gyú_ VS>m PnmQ>çmZo nwT>o dmT>Vmo Am{U H$mM Ë`m aofodê$Z
VwQ>Vo.

aqZJ ßbm`aMo EH$ _hÎdmMo d¡{eîQ>ç åhUOo Vo
H$mMobm {Z`§{ÌV Am{U gai aofoV VwQ>Ê`mg _XV H$aVmV.
hmVmZo H$mM VmoS>Ê`mÀ`m VwbZoV ßbm`a dmnaë`mg
VwQ>Ê`mMr {Xem A{YH$ AMyH$ amhVo Am{U H$mMoÀ`m
H$S>m§da VSo> H$_r `oVmV. `m_wio H$mMH$m_mMr JwUdÎmm
gwYmaVo.

V§ÌkmZmÀ`m Ñï>rZo nmhVm, aqZJ ßbm`a_Ü`o AmYw{ZH$
aMZm dmnabr OmVo, Á`m_wio dmnaH$Ë`m©bm H$_r VmH$X
dmnê$Z A{YH$ {Z`§ÌU {_iVo. H$mhr AmYw{ZH$ ßbm`a_Ü`o
a~a H$moqQ>J Agbobo h±S>b AgVo, Oo nH$S> _O~yV H$aVo
Am{U hmVmbm Amam_ XoVo. VgoM, g_m`moÁ` ñH«y$
àUmbr_wio {d{dY OmS>rÀ`m H$mMm§gmR>r EH$mM gmYZmMm
dmna H$aVm `oVmo.

aqZJ ßbm`aMm dmna H$aVmZm H$mhr H$miOr KoUo
Amdí`H$ AgVo. H$mModa {Xbobr AmoaIS>maofm ñnï> Am{U
AI§S> Agmdr. ßbm`a `mo½`arË`m Ë`m aofoda H|${ÐV H$aUo
_hÎdmMo AgVo. Iyn OmñV Xm~ {Xë`mg H$mM MwH$sÀ`m
{XeoZo VwQy> eH$Vo, Va Iyn H$_r Xm~ {Xë`mg H$mM VwQ>Uma
Zmhr. Ë`m_wio `mo½` à_mUmV Xm~ XoUo ho H$m¡eë`mMo H$m_
Amho.

`m gmYZmMm dmna ~m§YH$m_, gOmdQ>r H$mMH$m_,
H$mM H$bmHw$ga Am{U CÚmoJ joÌmV _moR>çm à_mUmda
Ho$bm OmVmo. {deofV… ñQ>oÝS> ½bmg H$m_mV aqZJ ßbm`a
AË`§V Amdí`H$ AgVmV.

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

jvjoshi2002@yahoo.com
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Amhmae¡br_Yo H$mhr ~Xb H$ê$Z, åhUOo AmhmamVrb
H°$bar H$_r H$ê$Z VgoM Amhmam_Ü`o {d{eï> nXmWmªMm
g_mdoe H$ê$Z aŠVXm~ H$gm H$_r H$aVm `oVmo `m~m~V
AmnU _mJrb XmoZ _{hÝ`m§À`m boIm_Yo g_OyZ KoVbo.
AmhmamVrb ho ~Xb gdm©ZmM ghOr H$aVm `oÊ`mgmaIo
AmhoV. aŠVXm~ gm_mÝ` Agboë`m ì`ŠVr¨Zrhr ho ~Xb
Ho$ë`mg Ë`m§Mm aŠVXm~ Z dmT>Ê`mgmR>r _XV hmoVo.
Amnë`m OrdZe¡br_Yo BVahr AZoH$ N>moQ>o-N>moQ>o ~Xb
H$ê$Z AmnU Amnbm aŠVXm~ H$_r H$ê$ eH$Vmo. Zo_Ho$
H$moUVo ì`m`m_ Ho$ë`m_wio aŠVXm~ H$_r hmoVmo Am{U Vmo
H$_r hmoÊ`mgmR>r Zo_Ho$ Hw$R>bo KQ>H$ H$maUr^yV R>aVmV, ho
AmnU `m boIm_Ü`o g_OyZ KoD$ `m. VgoM, ì`m`m_m_wio
aŠVXm~ {H$Vr à_mUmV H$_r `oD$ eH$Vmo, Hw$R>bo ì`m`m_
OmñV n[aUm_H$maH$ AgVmV Am{U Vo ì`m`m_ àË`jm§V
H$go H$am`Mo `m ~Ôbhr AmnU OmUyZ KoUma AmhmoV.

{Z`{_V d `mo½` ì`m`m_ H$aUo … {Z`{_V ì`m`m_
Ho$ë`mZo aŠVXm~ {Z{üVnUo H$_r hmoD$ eH$Vmo. ì`m`m_m_wio
_ZmdaMm VmU H$_r hmoVmo, Pmon Mm§Jbr bmJy eH$Vo,
BÝgw{bZ ao{PñQ>Ýg H$_r hmoÊ`mg _XV hmoD$ eH$Vo, Am{U
aŠVmVrb gmIaoMr nmVir C§MmdV Zmhr. VgoM, dOZ

{Z`§ÌUmgmR>rhr ì`m`m_ Amdí`H$ AgVmo. Cƒ aŠVXm~
Zgboë`m ì`ŠVr_Ü`o Am{U Cƒ aŠVXm~ Agboë`m
ì`ŠVr¨_Yo, doJdoJù`m ì`m`m_àH$mam§_wio aŠVXm~ {H$Vr
à_mUmV H$_r hmoVmo Vo H$moï>H$ H«$_m§H$-1 _Ü`o XmIdbobo
Amho.

ì`m`m_mMo EHy$U Mma àH$ma AmhoV Ago AmYw{ZH$
d¡ÚH$s` emñÌm_Yo _mZbo OmVo. Aamo{~H$ qH$dm H$m{S©>Amo
ì`m`m_, ao{PñQ>§Ýg Q´>oqZJ, ~°bÝg Q´>oqZJ Am{U
âbopŠg{~{bQ>r Q´>oqZJ Ago Vo Mma àH$ma AmhoV. Ë`mn¡H$s
Aamo{~H$ AWdm H$m{S©>Amo ì`m`m_m_wio Am{U ao{PñQ>Ýg
Q´>oqZJ `m ì`m`m_m§_wio aŠVXm~ H$_r hmoD$ eH$Vmo. {deof
åhUOo, gm_mÝ` aŠVXm~ Agboë`m ì`ŠVr¨Zr ho ì`m`m_
Ho$ë`mg Ë`m§À`m aŠVXm~m_Ü`o H$mhr à_mUmV KQ> `oVoM.
{edm` Cƒ aŠVXm~ Agboë`m ì`ŠVr¨Zr ho ì`m`m_ Ho$bo
Va Ë`m§À`m aŠVXm~mV ~amM \$aH$ nSy>Z Ë`m§Mm aŠVXm~
H$_r hmoÊ`mg _XV hmoVo. (H$moï>H$ H«$_m§H$-1).

Aamo{~H$ qH$dm H$m{S©>Amo ì`m`m_ … gbJ H$mhr
H$mimgmR>r (gbJ 20 Vo 30 {_{ZQ>o) ñZm`y§Mr b`~Õ
hmbMmb hmoB©b Aem nÕVrZo Ho$boë`m ì`m`m_mbm
Aamo{~H$ ì`m`m_, qH$dm "H$m{S©>Amo' ì`m`m_ Ago åhQ>bo
OmVo. YmdUo, nmohUo, gm`H$qbJ, Z¥Ë` Am{U ObX MmbUo
ho Aamo{~H$ ì`m`m_mMo àH$ma AmhoV. Aem àH$maÀ`m
ì`m`m_m_wio öX`mMr JVr dmT>Vo Am{U earamV àmUdm`yMm
dmna OmñV hmoVmo. `m àH$maMo ì`m`m_ {Z`{_VnUo Ho$ë`mg
öX` Am{U \w$ß\w$go _O~yV hmoV OmVmV Am{U öX`amoJmMm
YmoH$m H$_r hmoVmo. `m ì`m`m_m_Ü`o _moR>çm à_mUmV H°$bar
Omië`m OmV Agë`m_wio dOZ{Z`§ÌUmg _XV hmoD$
eH$Vo, _mZ{gH$ VmUVUmd Am{U qMVm H$_r hmoD$Z _yS>
gwYmaÊ`mg _XV hmoVo, VgoM, `m àH$maÀ`m ì`m`m_m_wio
ñZm`y§_Yrb aŠVdm{hÝ`m§Mo Omio dmT>Ê`mg Am{U Ë`m
aŠVdm{hÝ`m CKS>Ê`mg _XV hmoVo. Aamo{~H$ ì`m`m_m_wio
aŠVm_Ü`o Zm`{Q´>H$ Am°ŠgmBS>Mo à_mU dmT>Vo. Zm`{Q´>H$

Amamo½`_² YZg§nXm ^mJ-23

OrdZe¡br_Ü`o ~Xb H$ê$Z
aŠVXm~ H$_r H$am
S>m°. ñdmVr ~mnQ>

 H$moUH$moUË`m ì`m`m_m_wio aŠVXm~ {H$Vr à_mUmV H$_r `oVmo
(H$moï>H$ H«$_m§H$-1)
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Am°ŠgmBS> hm dm`y Y_Ý`m§À`m q^VrVrb VmU H$_r
H$aÊ`mg _XV H$aVmo. Ë`m_wio Y_Ý`m§_Yrb H$S>H$nUm
H$_r hmoVmo, aŠVdm{hÝ`m ghOr àgaU nmdVmV d
aŠVdm{hÝ`m§_Yrb AdamoY H$_r hmoD$Z aŠVXm~ H$_r
hmoÊ`mg _XV hmoVo. VgoM `m àH$maÀ`m ì`m`m_m_wio,
earamVrb VmU g§àoaH$m§Mm (Stress Hormones) òmd H$_r
hmoVmo d Ë`m_wiohr aŠVXm~ H$_r hmoÊ`mg _XV hmoVo.
Eamo{~H$ ì`m`m_m§_wio, öX`mÀ`m ñZm`y§_Yrb aŠVdm{hÝ`m
CKS>VmV d öX`mbm aŠVnwadR>m dmT>Vmo. `m_wio öX`
~iH$Q> hmoVo d Vo AJXr H$_r l_m_Ü`o, A{YH$
H$m`©j_VoZo Y_Ý`m§_Ü`o aŠV n§n H$ê$ eH$Vo. Ë`m_wiohr
aŠVXm~ H$_r hmoD$Z Y_Ý`m§À`m q^Vrdarb Xm~ H$_r hmoV
OmVmo.

Aamo{~H$ Q´>oqZJ_wio \w$ß\w$gm§Mr j_Vm dmT>Vo,
œgZ{H«$`m§_Yo ^mJ KoUmao gd© ñZm`y _O~yV hmoV OmVmV
d \w$ß\w$gm§_Yo dm`y {d{Z_`mMr H$m`©j_Vm dmT>Vo d
œgZg§ñWoMr VmH$X hiyhiy dmT>V OmVo. Aamo{~H$
Q´>oqZJ_wio œgZ_mJm©Vrb Xmh H$_r hmoD$Z X_m Am{U
~«m°ÝH$m`{Q>g, VgoM grAmonrS>r (Chronic Obstructive

Pulmonary Diseases), Aem àH$maÀ`m œgZg§ñWoÀ`m
AmOmam§Mm YmoH$m H$_r amhÿ eH$Vmo.

öX`mÀ`m Am{U aŠVdm{hÝ`m§À`m CÎm_ Amamo½`mgmR>r
AmR>dS>çmVyZ H$_rV H$_r 150 {_{ZQ>o _Ü`_ Vrd«VoMm
(Cardio/Endurance training) AWdm 75 {_{ZQ>o Cƒ

Vrd«VoMm Aamo{~H$ ì`m`m_ H$amdm Ago _mJ©Xe©H$ VÎd
Amho. d`mo_mZmZwgma Hw$R>ë`m ì`m`m_mbm _Ü`_ Vrd«VoMm
ì`m`m_ åhUm`Mo Am{U Hw$R>ë`m ì`m`m_mbm Cƒ Vrd«VoMm
Aamo{~H$ ì`m`m_ åhUm`Mo, ho ì`m`m_ H$aV AgVmZm
Vw_À`m öX`mMr JVr {H$Vr Amho `mda R>aVo. nwT>rb
H$moï>H$m_Yo (AmH¥$Vr H«$_m§H$-2) XmIdë`mà_mUo Vw_À`m
d`mZwgma, Aamo{~H$ ì`m`m_ H$aVmZm öX`mMr JVr Oa 60
Vo 70% `m Xaå`mZ Agob Va Ë`mbm H$_r Vrd«VoMm
Aamo{~H$ ì`m`m_ g_Obo OmVo. Oa Vr JVr 70 Vo 80%
`m PmoZ_Ü`o Agob Va Vm ì`m`m_mbm Cƒ Vrd«VoMm
ì`m`m_ g_Obo OmVo.

Aamo{~H$ AWdm H$m{S©>Amo `m àH$mamVrb ì`m`m_
H$ê$Z aŠVXm~ H$_r AmUm`Mm Agob Va ì`m`m_m_Ü`o
{Z`{_VVm Agm`bm hdr. Ë`mgmR>r amoO H$_rV H$_r Vrg
{_{ZQ>o Ago AmR>dS>çmVyZ H$_rVH$_r nmM {Xdg Aamo{~H$
AWdm H$m{S©>Amo Q´>oqZJ PmoZ_Yo ì`m`m_ H$aUo Amdí`H$
AgVo. ì`m`m_ gwê$ H$aVmZm Amnë`m öX`mMr JVr
gm_mÝ` AgVo. hbH$m Aamo{~H$ ì`m`m_ gwê$ H$ê$Z,
hiyhiy Ë`m ì`m`m_mMr Vrd«Vm dmT>dyZ, Vr JVr 70% Vo
80% `m a|On`ªV (AmH¥$Vr H«$_m§H$-2) Ý`mdr bmJVo.
Ago H$aÊ`mgmR>r gd©gmYmaUnUo 15 Vo 20 {_{ZQ>o
bmJVmV. Ë`m_wio gbJ 15 Vo 20 {_{ZQ>o Aamo{~H$
ì`m`m_ H$aV öX`mMr JVr dmT>dV ZoUo, Am{U Vr JVr
70 Vo 80 À`m a|O_Ü`o Joë`mda gmVË`mZo Vrg {_{ZQ>o

ì`m`m_mMo PmoÝg (AmH¥$Vr H«$_m§H$-2)
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Aamo{~H$ ì`m`m_ H$aUo Amdí`H$ AgVo. VgoM, hm
ì`m`m_ Pmë`mZ§Va, ì`m`m_mMr JVr hiyhiy H$_r H$ê$Z,
Hy$qbJ S>mD$ZMm ì`m`m_ H$aUo Amdí`H$ AgVo. åhUOoM,
gd©gmYmaUnUo Aamo{~H$ ì`m`m_m§Mo àË`oH$ gÌ EH$ VmgmMo
Agmdo bmJVo. Ë`mVrb H$_rV H$_r 30 {_{ZQ>m§À`m
H$mim_Yo öX`mMr JVr 70 % Vo 80% `m a|O_Ü`o
Agmdr.

 ao{PñQ>Ýg Q´>oqZJ … `m àH$maÀ`m Q´>oqZJ_Ü`o, ñZm`y§Zm
AdamoY {Z_m©U H$ê$Z AWdm dOZ CMbm`bm bmdyZ
ñZm`y§Mr VmH$X dmT>dbr OmVo. Ë`mgmR>r, ñdV…À`m earamMo
dOZ CMbUo, {O__Yrb dOZo CMbUo, dOZ CMbm`bm
bmdUmar doJdoJir _{eZ dmnaUo, `mgmo~VM ao{PñQ>Ýg
~±SMm dmna H$ê$Z, ñZm`y§À`m hmbMmbtZm ao{PñQ>Ýg qH$dm
AdamoY {Z_m©U Ho$bm OmVmo. ao{PñQ>Ýg Q´>oqZJMo AZoH$
\$m`Xo AgVmV. `m_wio hmS>m§Mr KZVm dmT>Vo. Amnë`m
ñZm`y§_Yrb VmH$X dmT>V OmVo, Or Amnë`m X¡Z§{XZ
hmbMmbrgmR>r Cn`wŠV AgVo. ao{PñQ>Ýg Q´>oqZJ_wio dOZ
H$_r hmoÊ`mghr _XV hmoVo. `mMm ì`m`m_ H$aV AgVmZm
H°$bar IMu nS>VM AgVmV, na§Vw Aem àH$maÀ`m
Q´>oqZJ_wio earamVrb ñZm`y§Mo à_mUhr dmT>V OmV
Agë`mZo, ì`m`m_ Ho$ë`mZ§Vahr A{YH$m{YH$ H°$bar IMu
nS>V amhVmV. ao{PñQ>Ýg Q´>oqZJ_wio Amnë`m nmoQ>mVrb
Ad`dm§^modVr gmR>bobr Ma~r (Visceral fat) H$_r hmoD$Z
BÝgw{bZ ao{gñQ>Ýg H$_r hmoVmo. earam_Yrb ñZm`y§Mo à_mU
dmT>V Agë`m_wio, ñZm`y§da Agboë`m ½bwH$moO Q´>mÝgnmoQ>©a
Q>mBn-4 Mr KZVm dmT>Vo. `m XmoÝhr Jmoï>t_wio, earamVrb

BÝgw{bZ ao{PñQ>Ýg H$_r hmoVmo. {Z`{_Vn_mUo ao{PñQ>Ýg
Q´>oqZJ Ho$ë`m_wio earamVrb dmB©Q> H$moboñQ>oam°b (LDL

Colesterol) Am{U Q´>m`p½bgoamB©S H$_r hmoVo, VgoM
{dlm§VrÀ`m H$mimVbm aŠVXm~ AWdm Resting Blood

Pressure H$_r hmoÊ`mg _XV hmoVo. EHw$UmV ao{PñQ>Ýg
Q´>oqZJMm öX` Am{U aŠVdm{hÝ`m§Mo Amamo½` gwYmaÊ`mgmR>r
IynM \$m`Xm AgVmo.

S>m`Z°{_H$ ao{PñQ>Ýg Q´>oqZJ Am{U Am`gmo_o{Q´>H$
ao{PñQ>Ýg Q´>oqZJ, Ago ao{PñQ>Ýg Q´>oqZJMo XmoZ àH$ma AmhoV.
S>m`Z°{_H$ ao{PñQ>Ýg Q´>oqZJ_Yo, ñZm`y§Zm AdamoY Agboë`m
pñWVr_Ü`o, H$mhr gm§Yo Ë`m§À`m g§nyU© Range of Motion

(ROM) _Ü`o, åhUOo Ë`m-Ë`m gm§Ü`m§À`m hmbMmbrÀ`m
g§nyU© ì`márVyZ hbdbo OmVmV. ho H$aV AgVmZm, ñZm`y
AmHw§$MZ Am{U àgaU nmdV AgVmV. åhUOoM Ë`m§Mr
bm§~r H$_rOmñV hmoV OmV AgVo. (AmH¥$Vr H«$_m§H$-3)
`m ì`m`m_mÀ`m Xaå`mZ, ñZm`y AmHw§$MZ nmdyZ Ë`m§Mr
bm§~r H$_r hmoV AgVo, Ë`mbm Concentric Phase Ago
åhUVmV. Ë`mÀ`m CbQ>, ì`m`m_mÀ`m Xaå`mZ ñZm`y àgaU
nmdV AgVmV d Ë`m§Mr bm§~r dmT>V AgVo, Ë`mbm
Concentric Phase Ago åhUVmV. S>m`Z°{_H$ ao{PñQ>Ýg
Q´>oqZJ_wio ñZm`y§Mr VmH$X d AmH$ma_mZ dmT>Ê`mg _XV
hmoVo. VgoM ñZm`y§Mr H$m`m©Ë_H$ J{VerbVm dmT>V OmD$
eH$Vo. dOZo CMbUo, Omoa-~¡R>H$m H$mT>Uo hr S>m`Z°{_H$
ao{gñQ>Ýg Q´>oqZJMr CXmhaUo AmhoV.

Am`gmo_o{Q´>H$ ao{PñQ>Ýg Q´>oqZJ_Yo, ñZm`y§Zm AdamoY
Agboë`m pñWVrV, gm§Ü`m§Mr H$moUVrhr hmbMmb Z hmoD$

Am`gmo_r{Q´>H$ ao{PñQ>Ýg Q´>oqZJ Am{U S>m`Z°{_H$ ao{PñQ>Ýg Q´>oqZJ (AmH¥$Vr H«$_m§H$-3)
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XoVm, VgoM ñZm`y§Mr bm§~r Z ~XbVm, gm§Ym pñWa
pñWVr_Ü`o R>odyZ ~i {Z_m©U Ho$bo OmVo. (CXm., ßb±Šg,
dm°b {gQ). Aem àH$maÀ`m ì`m`m_m§_Yo ñZm`y§Mr Am{U
gm§Ü`m§Mr Hw$R>brhr hmbMmb hmoV Zgbr Varhr ñZm`y§_Ybm
VmU H$_mbrMm dmT>Vmo. `m ì`m`m_m§_Yo ñZm`y§À`m Am{U
gm§Ü`m§À`m pñWaVoda bj H|${ÐV Ho$bo OmVo. ho ì`m`m_
H$moAa ñQ>°{~{bQ>r dmT>dÊ`mgmR>r Am{U gm§Ü`m§Mo {d{eï>
H$moZ _O~yV OmÊ`mgmR>r Cn`wŠV AgVmV. (AmH¥$Vr
H«$_m§H$-4)

aŠVXm~ H$_r H$aÊ`mgmR>r S>m`Z°{_H$ ao{PñQ>Ýg Q´>oqZJ
AmR>dS>m^am_Ü`o EHy$U {H$_mZ 90 {_{ZQ>o H$amdo. dOZm§Mm
Am{U _{eZMm dmna H$ê$Z ho ì`m`m_ ghOr H$aVm `oVmV.
gma»`m dOZm§À`m Am{U gma»`m AmH$mamÀ`m nmÊ`mÀ`m
~mQ>ë`m dmnê$Z KaÀ`mKarXoIrb ho ì`m`m_ H$aVm `oVmV.
Omoa, ~¡R>H$m Am{U gy`©Z_ñH$ma KmbyZhr `m àH$maMm
ì`m`m_ H$aVm `oVmo. AmR>dS>m^am_Ü`o Am`gmo_o{Q´>H$
ao{PñQ>Ýg Q´>oqZJMo drg {_{ZQ>m§Mo {H$_mZ VrZ goeZ
H$amdoV. Aamo{~H$ ì`m`m_, S>m`Z°{_H$ ao{gñQ>Ýg Q´>oqZJ

Am{U Am`gmo_o{Q´>H$ ao{gñQ>Ýg Q´>oqZJ Ago {VÝhr àH$maMo
ì`m`m_ {Z`{_VnUo Ho$ë`mg Amnbm aŠVXm~ {Z`§{ÌV amhÿ
eH$Vmo. ì`m`m_ gmVË`mZo H$aV am{hë`mg Cƒ aŠVXm~
Agboë`m ì`ŠVr¨À`m aŠVXm~m_Ü`o Iyn \$aH$ nSy> eH$Vmo.

EHw$UmV OrdZe¡br_Yrb ~Xb H$ê$Z Cƒ
aŠVXm~mMm YmoH$m H$_r H$aVm `oD$ eH$Vmo. `mo½`
OrdZe¡br Adb§~br Va Cƒ aŠVXm~ Agboë`m
ì`ŠVr¨Mm aŠVXm~ ~è`mM à_mUm_Ü`o H$_r `oD$ eH$Vmo.
Ë`mM~amo~a, earamVrb öX`, {H$S>Ur Am{U _|Xÿ `m
_hÎdmÀ`m Ad`dm§Zm Cƒ aŠVXm~m_wio hmoUmao YmoHo$
AmnU H$_r H$ê$ eH$Vmo. Cƒ aŠVXm~ H$_r AmUÊ`mgmR>r
Mmby Agboë`m Ë`m§À`m Am¡fYm§Mm S>mogXoIrb H$_r hmoD$
eH$Vmo.

nwT>rb _{hÝ`mÀ`m boImV AmnU S>m`{~Q>rg AWm©V
_Yw_oh `m AmOmamg§~§Yr {dñV¥V _m{hVr KoUma AmhmoV.

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

Am`gmo_o{Q´>H$ ì`m`m_mMo doJdoJio àH$ma (AmH¥$Vr H«$_m§H$-4)
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g_wÐmMo nmUr Imao H$m ~ao AgVo, Agm àý àË`oH$
bhmZ _wbmÀ`m S>moŠ`mV EH$Xm Var S>moH$mdVmoM.... Vwåhr
H$Xm{MV `mMo CÎma emoYbohr Agob. hm boI dmMyZ Vwåhr
Vw_Mo CÎma VnmgyZ nhm. 1865 gmbmV Forchhmmer `m
g§emoYH$mZo g_wÐmÀ`m nmÊ`mÀ`m jmaVo {df`rMm _hÎdmMm
{gÕm§V _m§S>bm. Ë`mZo doJdoJù`m g_wÐm§À`m nmÊ`mMo
narjU H$ê$Z Agm {ZîH$f© H$mT>bm H$s ^m¡Jmo{bH$ ñWmZ,
g_wÐmÀ`m nmÊ`mMr Imobr qH$dm F$Vw ~Xbbo Var à_wI
jmam§Mo gmnoj à_mU gd©Ì g_mZ amhVo.

g_wÐmMm gd©kmV JwUY_© åhUOo g_wÐmMo nmUr ImaQ>
AgVo. EH§$Xa gd©M _hmgmJam§À`m nmÊ`mVrb hm`S´>moOZ
Am{U Am°pŠgOZ `m KQ>H$m§ì`{V[aŠV gmo{S>`_ Am{U
ŠbmoamBS> ho XmoZ _w»` KQ>H$ OJ^amVrb gJù`mM g_wÐmV
AmT>iVmV. `mbmM "\$moM©_oaMm {gÕm§V' (Forchhmmer's

Principle) Ago åhUVmV. nmÊ`mMo ^m¡{VH$ d amgm`{ZH$
JwUY_© Ë`m n[ag§ñWoVrb Ordg¥ï>rda _moR>m à^md Q>mH$VmV.
Salinity åhUOoM "jmaVm' qH$dm "bdUVm', Or g_wÐ,
ImS>çm, gamoda, ZÚm, Vbmd Aem gd©M Obr`
n[ag§ñWm§_mYrb nmÊ`mV AmT>iVo. 1884_Ü`o William

Dittmar `m g§emoYH$mZo M°b|Oa _mo{h_oXaå`mZ doJdoJù`m
_hmgmJam§Vrb nmÊ`mMo gmYmaU 70 Z_wZo Vnmgbo Am{U
ForchhmmerÀ`m {gÕm§Vmg XþOmoam {Xbm.

"g_wÐmMr jmaVm' hr Ë`mV {daKiboë`m jmam§Mo
nmÊ`mer Agbobo EH$ R>amdrH$ JwUmoÎma `m ñdê$nmV
_moObr OmVo. åhUOo EH$m {bQ>a nmÊ`m_Yo {H$Vr J«°_ jma
{daKibobo AmhoV Vo nm{hbo OmVo. ho à_mU gmYmaU 33
Vo 37 J«°_ à{V {bQ>a BVHo$ AgVo. {b{hVmZm PPT - parts

per thousands (0/00) Ago {b{hbo OmVo. gd©M
_hmgmJam§Mr gamgar jmaVm 35 0/00 EdT>r AgVo.

AQ>bm§{Q>H$ _hmgmJamMr jmaVm BVa gmJar joÌm§nojm
WmoS>r OmñV AmT>iyZ `oVo. n¥ÏdrÀ`m {dfwdd¥ÎmmZOrH$
g_wÐmÀ`m nmÊ`mMr jmaVm H$_r hmoV OmVo. H$maU {Z`{_V

nO©Ý`d¥ï>r_wio nmdgmMo ewÕ nmUr g_wÐmÀ`m nmÊ`mV
{_gibo Joë`mZo VoWrb ^mJmVrb daÀ`m WamVë`m
nmÊ`mMr jmaVm H$_r hmoV AgVo. Ë`mM~amo~a OgOgo
{dfwdd¥ÎmmH$Sy>Z Y«wdr` àXoemV nO©Ý` à_mU H$_r hmoV
OmVo. XmoÝhr Y«wdm§H$So> g_wÐmMo nmUr ImaQ> hmoV OmVmZm
{XgyZ `oVo.

g_wÐmVrb jmam§Mo òmoV
g_wÐmV jmaVm {Z_m©U hmoÊ`m_mJo AZoH$ Z¡g{J©H$

à{H«$`m H$maUr^yV AmhoV. nmdgmMo nmUr ho jma`wŠV
ZgVo, H$maU ~mînr^dZmVyZ Vo V`ma Pmbobo AgVo.
dmè`m_m\©$V H$mhr jma nmdgmÀ`m nmÊ`mV {_gibo
OmVmV, VgoM O{_Zrda nS>ë`mZ§Va IS>H$m§_Ü`o Agbobo

g_wÐ{dœ

_hmgmJam§À`m nmÊ`mVrb amgm`{ZH$
g§aMZoMr pñWaVm

S>m°. ed©ar Hw$S>VaH$a

AmH¥$Vr 1 … gmo{S>`_ ŠbmoamBS>Mr amgm`{ZH$ g§aMZm



{dkmZYmam$&&$_o 2026$&&$34

jma qH$dm _mVr_Yrb I{ZOo {daKidyZ AmoT>o d
ZÚm§_m\©$V ho nmdgmMo nmUr g_wÐmV OmD$Z {_iVo.
hOmamo-bmImo dfmªÀ`m `m à{H«$`oVyZ g_wÐmMo nmUr jma`wŠV
hmoV Jobo `m à{H«$`obm ^yjaU Ago åhQ>bo OmVo.
g_wÐVimer AZoH$ Ádmbm_wIr g{H«$` AgVmV, VoWrb
hm`S´>moW_©b ìh|Q_YyZ AZoH$ I{ZOm§Mo Am`Z nmÊ`mV
{_gibo OmVmV, n[aUm_r g_wÐmVrb nmÊ`mMr jmaVm
dmT>V OmVo.

hr jmaVm pñWa ZgyZ {d{dY n`m©daUr` KQ>H$m§_wio Vr
~XbV OmVo. Á`m àXoemV Vmn_mZ OmñV AgVo Ë`m
{R>H$mUÀ`m g_wÐmÀ`m nmÊ`mMo ~mînr^dZ A{YH$ à_mUmV
hmoVo. Ë`m_wio VoWrb jmaVm dmT>Vo. CîU Am{U H$moaS>çm
àXoemVrb g_wÐm_Ü`o ({dfwdd¥Îmm ZOrH$À`m ^mJmV) ho
OmñV {XgyZ `oVo. _mÌ {OWo nmdgmMo à_mU OmñV Amho
VoWrb g_wÐmMo nmUr {dai (dilute) hmoVo åhUOoM {VWbr
jmaVm H$_r AgVo. ImS>r àXoemV åhUOo ZÚm {OWo
gmJamg {_iVmV {VWoXoIrb nmUr H$_r ImaQ> AgVo. `m
{R>H$mUr Salinity Gradient (jmaVoVrb MT>-CVma) ~amM
_moR>m AgVmo. jmaVm, g_wÐmÀ`m {XeoZo dmhUmè`m nmÊ`mV
dmT>V Jobobr {XgyZ `oVo.

Y«wdr` àXoemV g_wÐmMo nmUr ~\$m©V ê$nm§V[aV hmoVmZm
Ë`mV ~hþVm§e jma g_m{dï> hmoV ZmhrV Ë`m_wio am{hboë`m
ImbÀ`m WamVrb nmÊ`mMr jmaVm dmT>bobr {XgyZ `oVo.

_Ü` nyd}Vrb Red Sea - bmb g_wÐ - Am{U ^y_Ü`
g_wÐ - Mediterranean Sea - `m {R>H$mUr nmÊ`mMr
jmaVm OmñV AmT>iyZ `oVo.

ZÚm§_Ü`o JmoSo> nmUr (fresh water) AgVo, `mMr
jmaVm 0.5 PPT nojm (0.05%) H$_r AgVo. doJdoJù`m
F$V§y_Ü`o ZÚm§Mr jmaVm ~XbV AgVo. ImS>r joÌmV jmaVoV
H$_mbrMr V\$mdV AgVo, 0.5 Vo 30 PPT `m _moR>çm
à_mUmV jmaVm ~XbVo. Ë`m_wio jmaVoZwgma ImS>rÀ`m
nmÊ`mMo VrZ _w»` ^mJmV {d^mOZ Ho$bo OmVo.

Oligohaline (0.5 - 5 PPT)

Mesohaline (5 - 18 PPT)

Polyhaline (18 - 30 PPT)

_¥Vg_wÐ (The Dead Sea) - Vwåhmbm EoHy$Z _mhrV
Agob, `mMr jmaVm 340-342 gm/lit = 340 PPT À`m
(approximately 34 %) Amgnmg AgVo. åhUOoM
Amnë`m g_wÐmÀ`m nmÊ`mnojm 10 nQ>rZo OmñV ImaQ> ho
_¥Vg_wÐmMo nmUr AgVo! `m nmÊ`mMr KZVm (density)

1.24 kg/lit EdT>r Agë`mZo `m nmÊ`mV AmnU ghO Va§Jy
eH$Vmo. Vwåhmbm nmohVm Zmhr Ambo Var `m g_wÐmV
CVaë`mZ§Va Vwåhmbm ~wS>m`Mr ^rVr amhV Zmhr. _mÌ `m
A{Ve` ImaQ> nmÊ`mV EH$hr dZñnVr, _mgo qH$dm gmJar
ObMa amhÿ eH$V ZmhrV Ë`m_wio _¥Vg_wÐmV gmJar
Ordg¥ï>rMo ApñVËd {XgyZ `oV Zmhr. Dead Sea åhUOo

AmH¥$Vr 2 … g_wÐmÀ`m n¥ð>^mJmV Agbobo jmaVoMo OmJ{VH$ {dVaU
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Jordan Rift Valley _Ü`o Agbob§, g_wÐgnmQ>rnmgyZ
Imbr 430 _rQ>adaM§ EH$ Terminal Lake qH$dm
Endorheic Basin Amho. Om°S©>Z ZXr `mbm nmUr nwadVo
_mÌ {VMm àdmg BWo g§nVmo. BWyZ nwT>o nmUr Om`bm
H$mhrM _mJ© Zmhr. BVa Hw$R>ë`mhr g_wÐmer hm OmoS>bm
Jobobm Zmhr. `m VbmddOm g_wÐmMo nmUr \$ŠV
~mînr^dZmZo H$_r hmoV AgVo. H°$pñn`Z g_wÐ OJmVrb
gdm©V _moR>o Imè`m nmÊ`mMo gamoda (Inland Sea) åhUyZ
AmoiIbo OmVo. AWm©V `mMr ì`már _moR>r Amho AJXr
3,71,000 Vo 3,86,400 Mm¡.{H$_r EdT>r AgVo. `wamon
Am{U Am{e`m I§S>mVbo Agbobo ho EH$ Endorheic

(A§Vdm©hr gamoda) Basin Amho Á`mV I{ZOVobmMo VgoM
Z¡g{J©H$ dm`yMo _moR>o gmR>o AmhoV. OmJ{VH$ hdm_mZ~XbmMo
n[aUm_ `mÀ`m {Z`{_V ê$nmZo H$_r hmoV OmUmè`m
nmÊ`mÀ`m nmVirdê$Z {XgyZ `oVmV. `m g_wÐmMo nmUr
Vmn_mZdmT>r_wio 2005 Vo 2023 n`ªV 31000
Mm¡.{H$._r.Zo H$_r Pmbo Amho.

bmb g_wÐ (The Red Sea) 1200 miles (1930 km)

bm§~rMm d 190 miles (305 km) é§XrMm, CÎma nyd©
Am{\«$Ho$bm Am{U Aao{~`m (Arabian Peninsula)

ÛrnH$ënbm {d^m{OV H$aUmam EH$ Ocr` ^mJ bmb g_wÐ
åhUyZ AmoiIbm OmVmo. hm gwEP H$mbì`m_m\©$V ^y_Ü`
g_wÐmg qhXr _hmgmJamcm OmoS>Vmo. `m {R>H$mUr \$ma
_moR>çm à_mUmda ì`mnmar OhmOm§Mr dX©i {XgyZ `oVo.
jmaVm A{YH$ Agbr Varhr O¡d{d{dYVm _mÌ _moR>çm
à_mUmda AmT>iVo. BWo AmT>iUmè`m Vn{H$ar a§JmÀ`m
AëJr_wio `m g_wÐmÀ`m nmÊ`mMm a§J R>amdrH$ h§Jm_mV

Vn{H$ar, bmbga {XgVmo. Ë`m_wioM `mbm Red Sea (bmb
g_wÐ) Ago Zmd nS>bo Amho. Trichodesmium

erythraeum ZmdmÀ`m `m AëJr_wio Eadr {Zioema
{XgUmao nmUr bmbga hmoD$Z OmVo. Am{\«$H$m Am{U
Aao{~`mÀ`m Q>oŠQ>m°{ZH$ ßboQMo {dbJrH$aU hmoD$Z `m bmb
g_wÐmMr {Z{_©Vr Pmbr Amho.

H$mim g_wÐ (Black Sea) hm nyd© `wamon Am{U n{ü_
Am{e`mÀ`m Xaå`mZ Agbobm, gd© ~mOy§Zr O{_ZrZo
(^y^mJmZo) doT>bobm g_wÐ Amho. Ë`mÀ`m Mmahr ~mOyZo
VwH$r©, ~ëJo[a`m, amo_o{Z`m, `wH«o$Z, a{e`m Am{U Om°{O©`m
Ago Xoe AmhoV Ë`m_wio `m g_wÐmbm Inland Sea Agohr
åhQ>bo OmVo.

H$mù`m g_wÐmÀ`m n¥ð>^mJmer Am°pŠgOZMo à_mU BVa
Hw$R>ë`mhr g_wÐmVë`m gmaIo AgVo Oo gmJar Ordg¥ï>rgmR>r
Amdí`H$ Amho. _mÌ `m H$mù`m g_wÐmMr Imobr dmT>V
OmVo VgVer Am°pŠgOZMr H$_VaVm {XgyZ `oVo d 100
Vo 200 _rQ>a Imobrda Am°pŠgOZ g§nyU©nUo g§nyZ OmVmo.
hm Am°pŠgOZ{da{hV (Anoxic) Agbobm nmÊ`mMm Wa
g_wÐOrdm§gmR>r {dfmar ~ZVmo. `m_wioM n¥ð>^mJmer Agbobo
gmJar OrdZ Imobda AmT>iV Zmhr.

`m g_wÐmbm Euxine Sea Agohr EH$ Zmd Amho.
H$mim g_wÐ EH$ _hÎdmMo bîH$ar VUmdmMo {R>H$mU Amho.
h„rÀ`m a{e`m-`wH«o$Z g§Kfm©_wio ~è`mMXm `m g_wÐmMm
C„oI Ho$bm OmVmo. n¥ð>^mJmMo Am°pŠgOZZo `wŠV Agbobo
nmUr \$maM ¹${MV doiobm ImbÀ`m WamVrb nmÊ`mV
{_gibo OmVo åhUyZ `m g_wÐmbm _oamo{_pŠQ>H$ ~o{gZ
(Meromictic basin) Agohr åhQ>bo OmVo.

AmH¥$Vr 3 … bmb g_wÐ
(Image source- https://encyclopaediaafricana.com/the-red-sea/)
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gmJar Ordg¥ï>rda hmoUmao jmaVoMo n[aUm_
jmaVm hr g_wÐmVrb Ordg¥ï>rÀ`m {dVaUmgmR>r AË`§V

_hÎdmMm n`m©daUr` KQ>H$ Amho. àË`oH$ OrdmÀ`m
OJÊ`mH$aVm `m jaVoÀ`m à_mU _`m©XoMo nmbZ Ho$bo OmVo
Am{U Ë`mZwgma Ë`m àmÊ`m§Mm AmT>i gmJar Ordg¥ï>rV
hmoV AgVmo. Osmoregulation åhUOo earamV Ho$bo
OmUmao nmUr Am{U jmam§Mo EH$ pñWa {Z`moOZ. ho g§Vw{bV
{Z`moOZ Adb§~yZM BWbm àË`oH$ Ord Amnbo OrdZ_mZ
ì`VrV H$aVmo. AWm©V àË`oH$ gOrdmV hr à{H«$`m
doJdoJù`m àH$mamZo hmoV AgVo. H$mhr àOmVr JmoS>çm
nmÊ`mV qH$dm Imè`m nmÊ`mV amhVmV Va H$mhr àOmVr
XmoÝhr àH$maÀ`m n[ag§ñWoV ghO amhÿ eH$VmV, jmaVoV
hmoUmè`m ~XbmZwgma Vo ñdV…À`m earamV ~Xb KS>dyZ
AmUVmV. AZoH$ àOmVr àOZZmH$aVm Am{U {n„m§À`m
g§JmonZH$[aVm R>amdrH$ jmaVm Agbobr {R>H$mUo {ZdS>VmV.

hr jmaVm åhUOo g§nyU© n[ag§ñWoÀ`m g§VwbZmer
{ZJ{S>V Agbobm KQ>H$ AgyZ Ocean currents åhUOoM
g_wÐmVbo àdmh {Z_m©U hmoÊ`mH$aVm Vmn_mZ VgoM Ë`m
nmÊ`mMr jmaVm _hÎdmMr AgVo. `m V`ma hmoUmè`m gmJar
àdmhm§_wioM n¥ÏdrMo EH§$Xa hdm_mZ {Z`§{ÌV amhV AgVo.

gwédmVrbmM AmnU nm{hbo H$s g_wÐmÀ`m nmÊ`mMo
_hÎdnyU© d¡{eï²>` åhUOo Ë`m nmÊ`mV {daKiboë`m
jmam§À`m gmnoj à_mUmVrb pñWaVm `mbmM amgm`{ZH$
g§aMZoMr pñWaVm (Constancy of Composition) Ago
åhUVmV. åhUOo g_wÐmVbr jmaVm {R>H${R>H$mUr ~XbV
Agbr Var Vr jmaVm Á`m Am`Zm§Zr (gmo{S>`_, _°¾o{e`_,
ŠbmoamB©S>, gë\o$Q> BË`mXr) {Z_m©U Pmbobr Amho Ë`m
jmam§_Yrb JwUmoÎma qH$dm nañnaà_mU gmYmaUnUo pñWa

amhVo. WmoS>Š`mV gm§Jm`M Va EImÚm {R>H$mUMr jmaVm
OmñV Agbr Va Ë`m nmÊ`mVrb gd© Am`Zm§Mo à_mU
EH${ÌVarË`m dmT>Vo _mÌ Ë`m§À`m JwUmoÎmamV ~Xb hmoV
Zmhr. `mM pñWa à_mUmV Agboë`m jmam§_wio _hmgmJam§Mm
Aä`mg H$ê$Z _hÎdnyU© {ZîH$f© H$mT>Vm `oVmV. AQ>bm§{Q>H$
_hmgmJamÀ`m nmÊ`mMr jmaVm hr n°{g{\$H$ _hmgmJamÀ`m
nmÊ`mÀ`m jmaVoÀ`m VwbZoV OmñV Amho. ^y_Ü` g_wÐmV
gdm©{YH$ åhUOo 38-39 PPT n`ªV jmaVm AmT>iyZ `oVo.
`mCbQ> ~mpëQ>H$ g_wÐmV ho à_mU 5-8 PPT EdT>o H$_r
Amho.

_mVrMr jmaVm
{dÐmì` ñdê$nmVrb jmam§Mo O{_ZrV Agbobo à_mU

åhUOo Ë`m O{_ZrMr jmaVm hmo`. ho 4 dS/m nojm (So>gr
{g_oÝg à{V _rQ>a) OmñV AmT>iyZ `oVo Voìhm Ë`m O{_Zrbm
jma`wŠV O_rZ Ago g§~moYbo OmVo. Aer O_rZ ZmnrH$
AgVo. ^maVmV gw_mao 6.73 Xebj hoŠQ>a O_rZ jmaJ«ñV
qH$dm ImaO_rZ (Khar land) åhUyZ AmoiIbr OmVo.

JmoS>çm nmÊ`mVrb jmaVoMo à_mU 0.5 PPT nojm H$_r
AgVo. amgm`{ZH$ IVm§Mm A{Vdmna _mVrVrb jmam§Mo
à_mU dmT>dVmo, `mV ZÌ, ñ\w$aX, nmoQ>°e `m KQ>H$m§Mm
g_mdoe hmoVmo.

Am¡Úmo{JH$ gm§S>nmUr ZÚm, Vbmd, Vir Am{U
O{_ZrV {_giVo Ë`mZohr ñWm{ZH$ ObòmoVm§Mr jmaVm
dmT>Vo. {H$Zmar ^mJmVrb AZoH$ JmoS>çmnmÊ`mÀ`m {d{hatMo
nmUr ImaQ> Pmë`m_wio Ë`m n{S>H$ AmhoV. H$moH$UmV Aem
{H$VrVar {d{har nmhm`bm {_iVmV Á`m§Mo JmoS>çm nmÊ`mMo
Pao jma`wŠV nmÊ`m_wio Imao nmUr XoV AmhoV.

AmH¥$Vr 4 … H$mim g_wÐ
(Image source- https://www.smithsonianmag.com/smart-news/)
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eoVr Am{U {nH$m§darb n[aUm_
jma`wŠV O{_ZrV {nH$m§Mr dmT> Iw§Q>Vo, _mVrVrb

A{V[aŠV jmaVo_wio Osmotic Stress {Z_m©U hmoVmo.
åhUOoM `m ñQ´>og_wio PmSo> Ë`m§À`m _wim§Ûmao nmUr emofyZ
KoD$ eH$V ZmhrV. O_rZ Amobr Agbr Var `mbm
Physiological drought åhUVmV. Jhÿ, Vm§Xÿi, Ádmar,
~mOar, H$mnyg `m§gma»`m _hÎdmÀ`m {nH$m§da jmaVoMm
{dnarV n[aUm_ hmoVmo Am{U {nH$m§Mo CËnmXZ 30 Vo 70%
n`ªV KQ>Vo. _wim§À`m H$m`©j_Voda {dnarV n[aUm_
Pmë`mZo PmS>m§Mr nmZo {ndir nS>VmV Am{U hiyhiy
H$_Hw$dV Pmë`mZo hr PmSo> _ê$ bmJVmV. ^yOb
(underground water) jmaVm dmT>ë`mg {nÊ`m`mo½`
nmÊ`mMr CnbãYVm H$_r hmoVo. WHO (World Health

Organization) `m OmJ{VH$ Amamo½` g§KQ>ZoÀ`m _mJ©Xe©H$
VÎdmZwgma {nÊ`mÀ`m nmÊ`mV 500 mg/lit nojm H$_r
TDS (Total dissolved solids) Agmdo. gwnrH$ O{_ZrV
jma`wŠV nmÊ`mMo qgMZ Ho$ë`mg O_rZ ZmnrH$ hmoVo.
`m_wio O{_ZrV Agbobo gyú_Ord, Jm§Sy>i VgoM BVa
Cn`wŠV Ordm§Mm Zme hmoVmo. ZÚm§_Ü`o jmaVm dmT>ë`mg
JmoS>çm nmÊ`mVrb _mem§À`m àOmVr Zï> hmoVmV. nmUr
nwadR>m `moOZm§_Ü`o ewÕrH$aUmMm IM© dmT>Vmo.

jmaJ«ñV O{_ZtMm àý ^maVmH$aVm \$ma J§^ra Amho.
H¥$fr g§emoYZ H|$ÐmÀ`m AhdmbmZwgma amOñWmZ, CÎmaàXoe,
JwOamV, n§Om~, h[a`mUm Am{U _hmamï´>mVrb _moR>çm ̂ mJmV
jmaVo_wio eoVO_rZ ZmnrH$ hmoV AmhoV. ~moAadobMo nmUr
{Xdg|{Xdg ImaQ> VgoM H$_r hmoV OmV Agë`mMo {XgyZ
`oV Amho. åhUOoM {VWbr ^yObmMr jmaVm {nÊ`m`mo½`
_`m©Xonojm OmñV Amho. {H$Zmar ^mJmV ^mVeoVr _moR>çm
à_mUmda Ho$br OmVo _mÌ jmaVog H$_r ghZerb Agbobr
^mV {nH$m§Mr CËnmXZ j_Vm H$_r hmoV OmVo.

Salinity Tolerance åhUOoM jmaVm ghZerbVm
(A{V[aŠV jma`wŠV dmVmdaUmV {Q>Hy$Z amhÊ`mMr VgoM
dmT>Ê`mMr gOrdm§Mr j_Vm). earamV jmam§Mo `mo½`
ì`dñWmnZ H$aUmè`m dZñnVtZm Halophytes Ago
åhUVmV. `m jmag{hîUy dZñnVr Ë`m§À`mgmR>r {dfmar
Agboë`m Na+ d Cl- `m jmam§Zm Vacuole qH$dm
[apŠVH$m_Ü`o (gmR>dUwH$sÀ`m _moR>çm noer) gmR>dyZ R>odVmV
Am{U BVa M`mnM`mÀ`m {H«$`m§nmgyZ Xÿa R>odVmV. H$mhr
Ima\w$Q>rÀ`m dZñnVr OwÝ`m nmZm§_Ü`o ho {dbJ Ho$bobo jma
gmR>dyZ R>odVmV. H$mbm§VamZo OwZr nmZo {ndir nSy>Z JiyZ
OmVmV. Am{U dZñnVtÀ`m earamVrb jmam§Mo à_mU g§Vw{bV
R>odbo OmVo. Salt glands qH$dm jmaJ«§Wr dZñnVr Am{U

àmÊ`m§_Ü`o {XgyZ ̀ oVmV. BWë`m H$mhr dZñnVt_Ü`o jmaJ«§Wr
VgoM jmaH$moe AmT>iyZ `oVmV. `m jmaJ«§Wt_m\©$V
Ima\w$Q>rMr PmSo> (mangroves) A{V[aŠV jma ñ\${Q>H$
ê$nmV ~mhoa H$mTy>Z Q>mH$VmV Am{U earamV jmam§Mo à_mU
g§Vw{bV R>odÊ`mgmR>r `eñdr hmoVmV. ~è`mMXm `m
dZñnVtÀ`m nmZm§da ZmhrVa ImoS>mda {_R>mMo g\o$X {R>nHo$
qH$dm g\o$X AmdaU {XgyZ `oVo.

18% {_R>mMo à_mU Agbo Varhr {Od§V amhUo \$ŠV
Endophytic {OdmUy§Zm eŠ` Amho. {OWo AZoH$ PmSo> Am{U
àmUr _ê$Z OmVmV {VWo ho Endophytes Amam_mV amhVmV.

`mCbQ>, g_wÐmVrb gOrdm§À`m earamVrb nmÊ`mMo
à_mU ~mhoarb Imè`m nmÊ`mnojm H$_r AgVo. Ë`m_wio
Ë`m§À`m earamVyZ nmUr ~mhoa OmÊ`mMr {H«$`m hmoV AgVo.
ho Q>miÊ`mgmR>r Vo g_wÐmMo nmUr {nVmV Am{U {Jëg_Yrb
{deof noet_m\©$V (chloride cells) A{V[aŠV jma ~mhoa
Q>mH$VmV.

Osmoregulation - Am°ñ_moao½`wboeZ åhUOo
gOrdmÀ`m earamVrb nmUr Am{U jma (salts/ions) `m§Mo
g§VwbZ amIÊ`mMr Z¡g{J©H$ à{H«$`m hmo`. nmÊ`mV amhUmè`m
gOrdm§gmR>r hr à{H«$`m AË`§V _hÎdmMr AgVo, H$maU
~mhoarb nmÊ`mMr jmaVm Ë`m§À`m earamVrb Ðdm§nojm doJir
Agy eH$Vo.

JmoS>çm nmÊ`mV amhUmè`m gOrdm§À`m earamVrb
jmam§Mo à_mU ~mhoarb nmÊ`mnojm OmñV AgVo. Ë`m_wio
nmUr Ë`m§À`m earamV gVV àdoe H$aVo. Aemdoir ho
gOrd OmñV à_mUmV {dab _yÌ (dilute urine) ~mhoa
Q>mH$VmV Am{U {JëgÛmao jmam§Mo emofU H$aVmV, Á`m_wio
g§VwbZ amIbo OmVo. Osmoregulation Mo CXmhaU Úm`Mo
Pmbo Va nmÊ`mMr dm\$ ~mhoa OmÊ`mMo {Z`_Z H$aÊ`mgmR>r
nU© a§Y«m§Mm Am{U noetMm Xm~ {Q>H$dyZ R>odÊ`mgmR>r
[apŠVH$m§Mm dZñnVtÀ`m nmZm§H$Sy>Z Ho$bm OmUmam dmna.

{S>â`wOZ (Diffusion) åhUOoM {dgaU à{H«$`m åhUOo
jmam§À`m aoUy§Mr OmñV KZVoÀ`m ^mJmVyZ H$_r KZVoÀ`m
^mJmn`ªV hmoUmar {ZpîH«$` hmbMmb hmo`. ho àm_w»`mZo
aoUy§À`m J{VO D$O}_wio hmoV OmVo Ë`m_wio `m g§nyU© à{H«$`oV
Xþgè`m D$O}Mr Amdí`H$Vm Z ^mgë`mZo XmoÝhr {df_
jmaVoÀ`m ^mJmV g§VwbZ gmYbo OmVo Am{U EH$g_mZ
jmaVm àñWm{nV Ho$br OmVo. `m à{H«$`ogmR>r hdm qH$dm
nmUr ho _mÜ`_ Agy eH$Vo. DiffusionMo CÎm_ CXmhaU
åhUOo hdoV ngaUmam AÎmamMm gwJ§Y qH$dm nmÊ`mV
{_giUmam emB©Mm W|~.

g_wÐrOrdm§Mo _w»`Ëdo Stenohaline Am{U
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Eurihaline Ago dJuH$aU Ë`m§À`m - Salinity Tolerance

åhUOoM g_wÐmÀ`m Imè`m nmÊ`mV OwidyZ KoÊ`mÀ`m
j_VoZwgma Ho$bo OmVo. Stenohaline g_wÐOrd ho Ë`m§Mo
g§nyU© Am`wî` g_wÐmVM KmbdVmV Va Eurihaline

g_wÐOrd ho ImS>ràXoemnmgyZ {H$Zmar ^mJmV VgoM g_wÐmV
ghO OrdZ_mZ ì`VrV H$aVmV.

Tilapia mossambica hm _mgm Va eyÝ` Vo e§^a (0-

100 PPT) n`ªVÀ`m jmaVoer ghO OwidyZ KoD$ eH$Vmo
åhUOoM ZXrÀ`m JmoS>çmnmÊ`mnmgyZ g_wÐmÀ`m VrZ nQ>
ImaQ> nmÊ`mVhr Vmo Amam_mV amhÿ eH$Vmo. åhUyZM
_Ëñ`nmbZH$aVm `m _membm \$ma _mJUr Amho. H$maU
AJXr Hw$R>ë`mhr dmVmdaUmer hm bJoMM {_iVoOwiVo
KoD$Z `mMr dmT> Iyn Mm§Jbr hmoVo.

g_wÐmVë`m emH©$À`m earamV `w[a`m Am{U TMAOMo
à_mU OmñV AgVo OoUoH$ê$Z earamV jmam§Mr KZVm
g_wÐmÀ`m nmÊ`mnojm OmñV amhVo Ë`m_wio Osmotic

Pressure _wio (namgaUr Xm~) hmoD$ eH$Umar nmÊ`mMr
hmZr hmoV Zmhr.

~hþVoH$ gmJar _mgo Ë`m§À`m earamVrb jmam§Mo à_mU
g{H«$` nUo {Z`§{ÌV H$aVmV Ë`m§Zm Osmoregulators Ago
åhUVmV. `m CbQ> Hagfish gmaIo àmUr g^modVmbÀ`m
jmaVoer OwidyZ KoV Amnë`m earamVrb jmaVm ~XbVmV
Ë`m_wio jmam§Mo {Z`§ÌU H$aÊ`mMr Amdí`H$Vm `m§Zm CaV
Zmhr. Aem àmÊ`m§Zm Osmoconformers Ago åhUVmV.
AmQ>}{_`m (Brine Shrimp) gmaIo H$dMYmar àmUr 35 0/
00 nojm OmñV jmaVoÀ`m nmÊ`mV ghO dmñVì` H$aVmV.
Salmon ZmdmMm _mgm Ë`mÀ`m g§nyU© Am`wî`mMm EH$ ^mJ
JmoS>çm nmÊ`mV Va Xþgam Imè`m nmÊ`mV ì`VrV H$aVmo. Vmo
g_wÐmV _moR>m hmoVmo Am{U A§S>r KmbÊ`mH$aVm ZÚm§_Ü`o
ñWbm§V[aV hmoVmo. `m ñWbm§Vamg -Anadromous

Migration (g_wÐmH$Sy>Z ZXrH$So> hmoUmao) ñWbm§Va Ago
åhUVmV.

ImS>çm_Ü`o amhUmao IoH$So> gVV ~XbË`m jmaVoer
OwidyZ KoVmV. Mud-skipper gmaIo _mgo {MIbmV,
O{_Zrda Am{U nmÊ`mV doJdoJù`m jmaVoer {_iVoOwiVo
KoD$Z (adaptation) nmÊ`mV, H$moaS>çm O{_Zrda qH$dm
AJXr {MIbmVgwÕm ghO dmñVì` H$aVmV.

Aem _mem§_Ü`o osmoregulation gmR>r gills, skin,

kidneys jma g§VwbZmMo H$m_ H$aVmV.
Eurihaline àmUr jmaVoVrb ~Xb ghO ñdrH$maVmV

Am{U doJdoJù`m dmVmdaUmV AZwHy${bV hmoVmV. `m_wioM
`m§Zm Bioindicators åhUVmV. Ë`m§À`m `m AZwHy$bZ

j_Vo_wio AZoH$ O¡demñÌr` Aä`mgmV Ë`m§Mm dmna hmoVmo.
ImS>çm_Ü`o _moR>çm à_mUmda O¡d{d{dYVm nmhm`bm
{_iVo. Aem n[ag§ñWm CËH«$m§VrÀ`m Ñ{ï>H$moZmVyZ Iwn
_hÎdmÀ`m R>aVmV. H$maU H$_mbrÀ`m à{VHy$b
n[apñWVrVXoIrb BWbo àmUr N>mZ {dH${gV hmoVmZm
AmT>iVmV.

Bull Shark (Carcharhinus leucas) hm OJmVbm
d¡{eîQ>çnyU© emH©$ àOmVrn¡H$s EH$ _mgm Amho. BVa emH©$
Stenohaline åhUOoM \$ŠV g_wÐmVM amhVmV Va hm Bull

Shark _mÌ Eurihaline Amho åhUOoM Vmo ZXrV VgoM
g_wÐmVhr brb`m dmda H$aVmo. hm emH©$ earamZo _O~yV
AgyZ \$ma AmH«$_H$ ñd^mdmMm AgVmo. Vwåhr {H$Zmar
^mJmV hmoUmao emH©$ _memMo h„o EoH$bo AgVrbM, Vo
~è`mMXm `m AmH«$_H$ bull shark Zo Ho$bobo AgVmV.
`mMr bm§~r gmYmaU 2 Vo 3.5 _rQ>a AgVo.
AÞgmIirVrb Top Predator åhUyZ `mMr AmoiI
Amho.

JmoS>çm nmÊ`mVrb VgoM g_wÐmVrb AÞgmIir
g§Vw{bV R>odÊ`mMr _hÎdmMr ^y{_H$m Vmo ~OmdVmo. IUCN

aoS> {bñQ>_Ü`o `mMo Zmd ìh°ëZao~b åhUOoM Zm_eof
hmoÊ`mÀ`m _mJm©V AgUmar àOmVr åhUyZ Zm|Xdbr Jobr
Amho. Am{\«$Ho$V `mbm Zambezi emH©$ qH$dm Zambi Ago
g§~moYbo OmVo. South East Asia (X{jU nyd© Am{e`m)
I§S>mV VgoM Am°ñQ´>o{b`m_Ü`o Glyphis Shark,

Speartooth Shark Am{U Northern River Shark `m
àOmVr Endangered Agboë`m OmVr `oVmV.

Vwåhr emo{^d§V _mgo nmiV Agmb Va Vw_À`m {\$e
Q>±H$_Ü`o Shark ZmdmZo àM{bV Agbobo H$mio qH$dm g\o$X
_mgo nmibo AgVrbM. _mÌ ho IamoIaMo emH©$ _mgo ZgyZ
Pangasiidae qH$dm Cyprinidae `m Hw$Qw>§~mVrb H$mhr
_mgo Ornamental (emo{^d§V) _mgo åhUyZ g§JmonZmH$aVm
dmnabo OmVmV. ho emH©$gmaIo {XgUmao _mgo cat fish `m
àH$maMo AgVmV Am{U `m§Zm {_em AgVmV. {\$e
Q>±H$_Ybo ho _mgo AmH«$_H$ ZgyZ \$ŠV JmoS>çm nmÊ`mV
amhVmV.

AmOÀ`m H$mimV hdm_mZ~XbmMo gOrdm§da AZoH$
n[aUm_ {XgyZ `oVmV, _mÌ _mZdr hñVjonm_wio gmJar
n[ag§ñWmdarb X~md dmT>V Amho. jmaVm hm g_wÐ Am{U
BVa ObòmoVm§Vrb _hÎdmMm KQ>H$ AgyZ Ë`mMo d¡km{ZH$
AÜ``Z H$aUo Iyn JaOoMo Amho.

- ed©ar Hw$S>VaH$a
samikshank@gmail.com
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{ZgJ© _moR>m OmXÿJmaM Iam.. Vmo {H$_`mJmahr.
Ë`mÀ`mH$So> g¥OZmMr eŠVr Amho Am{U {db`mMr

VmH$Xhr. Vmo {d{dY a§Jm§Mr CYiU H$aVmo. {d{dY Üd{ZVyZ
ì`ŠV hmoVmo.

{ZgJ© Am{U {dkmZmMm ZmV§hr Agm_mÝ`M.
_mUgmbm nS>Umè`m AZoH$ àým§Mr CH$b {ZgJ©

ghOnUo H$aVmo.
Ë`mÀ`mH$So> gw§XaVoM§ boU§ Amho. gy`m}X`-gy`m©ñVmÀ`m

doiog {XgUmao {j{VOmdaMo a§J, F$VwMH«$mà_mUo ~XbV
OmUmè`m AmH$memMo a§J, ho Va _Zwî` dfm©Zwdf©o, `wJmZw`wJo
AZw^dV AmbmM Amho. Ë`mM Am^mimV {_Å> H$mimoImV
AMmZH$ H$YrVar {XgUmao Zm°X©Z bmBQ hoXoIrb {VVHo$M
_ZmodoYH$ AgVmV ho IJmobemñÌr` gË` AmVm Hw$R>o
gm_mÝ` _mUgmÀ`m ZOaonwT>o `oD$ bmJb§`.

EImÚm Jmoï>rda, dñVyda, dmñVwda qH$dm EImÚm
ì`ŠVrda Amnë`m ZH$iV H$YrVar ghO ào_ ~gV§.

Aamoam ~moao{bgda _mP§ H$Yr ào_ ~gb§ Am{U _r
Aamoam \$mBb.. Aamoam ~moao{bgda (CÎmaoH$S>rb {Xdo..
Zm°X©Z bmBQda) ào_ H$aUmar ì`ŠVr H$Yr Pmbo Vo H$ib§M
Zmhr.

Ë`mM§ Ag§ Pmb§...
"_mÂ`m H$mbeamMm àdmg' `m _yi B§J«Or ^mfoV

à»`mV IJmob ^m¡{VH$ emñÌk S>m°ŠQ>a nr.ìhr. Hw$bH$Uu
`m§Zr {b{hboë`m "A°amo Am°\$ _m` Q>mB_' `m AmË_M[aÌmMm
_r _amR>rVyZ ^mdmZwdmX H$aVmZm `m {dbjU
IJmobemñÌr` KQ>Zoer \$ŠV EoH$sd Vm|S>AmoiI hmoVr {VM§
n[aM`mV Am{U _J Va _¡ÌrVM ê$nm§Va Pmb§.

BVH§$ H$s H$Yr EH$Xm `m Aamoam ~moao{bgMr ^oQ>
hmoB©b Ag§ hmoD$Z Job§.

Ë`mV Vo Ag§ åhUmbo hmoVo,

n¥ÏdrÀ`m daÀ`m dmVmdaUmV \$moQ>moHo${_H$b
[aA°ŠeZ_wio AmH$memV EH$ doJirM M_H$ {XgVo- Air

glow.

Vmo EAa ½bmo _moOÊ`mgmR>r _r EH$m \$moQ>mo_rQ>aMr
aMZm Ho$br. Ë`mMo \${~«Ho$eZhr Ho$b§. AmoQ>mdmÀ`m
pñà§J{hb _o{Q>Aa Am°ãPadoQ>ar_Ü`o Ë`mMr ñWmnZm Ho$br.
`m gmYZmMr _m{hVr Am{U Ë`mÀ`m dmnamZo {_imbobr
{ZarjUo nwT>o ‘NATURE’ ZmdmÀ`m à»`mV {~«{Q>e
OZ©b_Ü`o àH$m{eV H$aÊ`mV Ambr.

\$moQ>mo_rQ>a Amnë`m AmnU S>mQ>m Jmoim H$aV Ago,
\$ŠV AYyZ_YyZ Ë`mda bj R>odmdo bmJo.

EH$m a{ddmar g§Ü`mH$mir ho gmYZ (\$moQ>mo_rQ>a)
XmIdÊ`mgmR>r _r _mPr nËZr _§Xm{H$Zr Am{U _wbJr
_Ywd§Vr `m§Zm Springhill observatory bm KoD$Z Jobmo.

Amåhr Q>oaogda Jobmo Voìhm ZwH$VmM A§Yma nSy> bmJbm
hmoVm.

AMmZH$ AmH$memV CÎmaobm A{Ve` gw§Xa bmb,
{haì`m, {Zù`m Am{U Om§^ù`m a§JmM§ EH$ doJdmZ
A{V_Zmoa_ Ñí` {Xgb§. Vo a§J ZmMë`mgmaIo {XgV hmoVo.
{demb AmH$memÀ`m nmœ©^y_rda OUy H$mhr Vmo (na_oœa)
{d{dYa§Jr a§Jm§Mr {Z{_©Vr H$aÊ`mgmR>r EImXm _moR>m aoe_r
nS>Xm hbdV hmoVm. `m Aem ^ì` àXe©ZmZ§ Amåhr ñVãY
Pmbmo hmoVmo.

`mbm AURORA BOREALI S Ago åhUVmV.
Mw§~H$s` dmXim§À`m doir gy`m©H$Sy>Z `oUmao AmdoeH$U

(Charged particles) n¥ÏdrÀ`m dmVmdaUmV àdoeVmV
Voìhm CÎma Ajm§emda ho Ñí` nmhm`bm {_iV§.

Ë`m g§Ü`mH$mir {ZgJm©Z§ Amåhm§bm Ë`mM§ A^yVnyd©
ê$n XmIdbo.

_Zwî`{Z{_©V EH$ CnH$aU \$moQ>mo_rQ>a nmhÊ`mÀ`m
{Z{_ÎmmZ§ Q>oaogda Vo Jobo Iao nU {ZgJm©Z§ Amnbo AX²^wV

Aamoam \$mBb

S>m°. g§JrVm JmoS>~mobo
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Ag§ {Za{Ve` gw§Xa ê$n XmIdb§ Vo Aamoam ~moao{bg.
Am{U _hÎdmMr Jmoï> Aer H$s `mVrb {haì`m a§JmdaM

nwT>o Ë`m§Zr g§emoYZ Ho$bo Am{U IJmobemñÌ `m {df`mV
\$ma _mobmMr ^a Q>mH$br.

Double layer airglow theory in upper

atmosphere of earth Mo _yi `m {ZgJm©Zo XmIdboë`m
M_ËH$mamVM hmoVo.

Am{U _J Vã~b Mma dfmªZr `m ^oQ>rMm AMmZH$ `moJ
Ambm. _ZmnmgyZ BÀN>m Ho$br H$s Vr nyU© hmoVo `mMm àË``
Ambm.

12 Zmoìh|~a 2025 amÌrMo Xhm dmObo hmoVo. Xþgè`m
{Xder ~moñQ>ZhÿZ {\$bmSo>pë\$`mbm {ZKm`Mo åhUyZ
gm_mZmMr ~m§Ym~m§Y gwê$ hmoVr. AMmZH$ AmH$memV
H$mhrVar doJio {Xgbo.

Or Jmoï> nmhÊ`mgmR>r bmoH$ YmdmYmd H$aVmV VrM
Jmoï> KamÀ`m _mJo XmoZ-Mma {_{ZQ>m§À`m A§Vamda ñnï>
{Xgmdr hm `moJm`moJM.

dOm ghm Vmn_mZm_Ü`o Ja_ H$nSo> Z KmbVm YmdV
nmhm`bm Jobmo. ZmhrVa Vo Ñí` H$Xm{MV Zmhrg§hr Pmb§
AgV§.

amÌrÀ`m AmH$memVbm hm A^yVnyd© a§Jm§Mm Ioi Aamoam
~moaobrg..

_Z haIyZ Job§..

Aamoam (AZoH$ dMZ AamoamO qH$dm Aamoamg) hr
n¥ÏdrÀ`m daÀ`m dmVmdaUmV gy`m©nmgyZ `oUmè`m à^m[aV
H$Um§_wio {Z_m©U hmoUmar Z¡g{J©H$ àH$memMr PbH$ Amho.
`m Q>¸$at_wio Am°pŠgOZ Am{U Zm`Q´>moOZ CÎmo{OV hmoVmV,
Am{U {haì`m, bmb Am{U Om§^ù`m Aem doJdoJù`m
a§Jm§Mm àH$me CËg{O©V H$aVmV.

Cƒ-Ajm§e àXoemV nm{hë`mg Ë`m§Zm Y«wdr` {Xdo
Am{U Aamoam nmobm[ag åhUVmV. AmpŠQ©>H$_Ü`o Ë`m§Zm CÎma
{Xdo (Am°amoam ~moao{bg) åhUVmV; A§Q>mpŠQ©>H$m_Ü`o, X{jUr
{Xdo (Am°amoam Am°ñQ´>o{bg) ho eãX dmnabo OmVmV.

Aamoam ho J{V_mZ VoOñdr àH$memMo àH$ma AmhoV.
g§nyU© AmH$me ì`mnUmao nS>Xo, {H$aU, g{n©b qH$dm
J{V_mZ pâbH$a Aem {d{dY ñdê$nmV Vo {XgVmV.

gy`©_mboVrb BVa J«h, Vn{H$ar ~Qy>, Yy_Ho$Vy Am{U
H$mhr Z¡g{J©H$ CnJ«hm§daXoIrb Aamoam AmT>iVmV.

Zm°X©Z© bmBQ, Á`mbm Aamoam ~moao{bg Agohr åhUVmV,
Vo Amnë`m dmVmdaUmV Iyn C§Mmda Agboë`m gm¡admam

Am{U dm`yÀ`m aoUy§_Yrb nañnag§dmXm_wio hmoVmV. Amnbm
gy`©, 150 Xebj {H$_r (93 Xebj _¡b) Xÿa A§Vamda
àmoQ>m°Z, BboŠQ´>m°Z Am{U Aë\$m H$Um§gma»`m MmO© Ho$boë`m
H$Um§Zr ~Zbobm gm¡a dmam gVV CËg{O©V H$aV AgVmo.
Ë`m_wio g§nyU© AH$am dfmªÀ`m gm¡aMH«$mV Aamoam Ñí`_mZ
amhVmV.

gm¡a H$_mb AdñWoV Vo A{YH$ Vrd« AgVmV.
(gm¡a H$_mb AdñWm åhUOo gy`m©À`m 11 dfmªÀ`m

MH«$mVrb {H«$`merbVoMm gdm}ƒ H$mi. `m doir _moR>çm
g§»`oZo {XgUmao gy`©S>mJ, Vrd« gm¡aÁdmbm Am{U H$moamoZmVyZ
hmoUmao dñVw_mZmMo CËgO©Z àm_w»`mZo hmoV AgVo. Amnë`m
^maVmVhr Vrd« Mw§~H$s` dmXimÀ`m doir bS>mI qH$dm
AéUmMb àXoe `mgma»`m C§M àXoemVyZ Xþ{_©i Agbo
Varhr _§XAmamoamMo àH$me {Xgy eH$VmV. _w§~B©_Ü`o hr
1932 gmbÀ`m Amgnmg Aem àH$maÀ`m àH$memMo
bmoH$m§Zm Xe©Z KS>bo Ago Vrd« Aem ^yMw§~H$s` dmXimVM
ho eŠ` Agë`mZo `m KQ>ZoQ>g Xþ{_©i `m gXamVM _moOmdo
bmJob.

Zm°X©Z bmB©Q>Mo a§J n¥ÏdrnmgyZÀ`m A§Vamda Adb§~yZ
AgVmV. ghgm Zm°X©Z bmBQ n¥ÏdrnmgyZ 80 Vo 400
{H$bmo_rQ>a (50 Vo 250 _¡b) BVŠ`m C§Mrda {XgVmV.

Am°amoam bmBQ AZoH$ a§Jm§_Ü`o {XgVmV. {\$H$Q> {hado
Am{U Jwbm~r ho gd© gm_mÝ`nUo {XgV Agbo Var Ë`m§V
bmb, {ndio, {hado, {Zio Am{U Om§^io a§JXoIrb
AmT>iVmV.

Zm°X©Z bmBQMo a§J Am{U Ë`m§Mr C§Mr

* boS> : 80-120 {H$bmo_rQ>a (50 - 75 _¡b)
C§Mrda hm a§J {XgVmo.

* {hadm : 100- 200 {H$bmo_rQ>a (62 - 124
_¡b) C§Mrda {XgVmo

* Zri : 200 -300 {H$bmo_rQ>a (124 - 186
_¡b) C§Mrda {XgVmo

* bmb : 300 Vo 400 {H$bmo_rQ>a (186 Vo 250
_¡b) C§Mrda {XgVmo.

Zm°X©Z© bmBQMo a§J dmVmdaUmVrb AUy§À`m {_lUmda
Adb§~yZ AgVmV. Cƒ C§Mrda, Am°pŠgOZ AUy A{YH$
AgVmV, Á`m_wio Zri Am{U bmb a§J V`ma hmoVmV. H$_r
C§Mrda, Zm`Q´>moOZ AUy A{YH$ AgVmV, Á`m_wio boS> a§J
V`ma hmoVmo.
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Zm°X©Z© bmBQMo a§J Am{U C§Mr dmVmdaUmVrb pñWVr
Am{U gm¡admVmdaUmVrb H$Um§À`m àdmhmda Adb§~yZ
AgVo. Ë`m_wio, Zm°X©Z© bmBQMo a§J Am{U C§Mr `mV ~Xb
KSy> eH$VmV.

AamoamÀ`m àH$memMo a§J Am{U Ë`m§Mr Va§J bm§~r

g_wÐgnmQ>rnmgyZ gdm}ƒ C§Mrda CÔr{nV Pmbobm
A°Q>m°{_H$ Am°pŠgOZ 630 Z°Zmo_rQ>a (bmb a§J) BVH$s
Va§Jbm§~r CËg{O©V H$aVmo. AUy§Mr {daiVm qH$dm H$_r
KZVm VgoM `m Va§Jbm§~rgmR>r S>moù`m§Mr H$_r
g§doXZerbVm `m_wio gy`m©À`m Vrd« {H«$`mH$bmnm_Ü`oM ho
a§J {Xgy eH$VmV. Am°pŠgOZÀ`m AUy§Mr Aëng§»`m Am{U
Ë`m§Mo hiyhiy H$_r hmoV OmUmao concentration `m_wio
àH$memMo Oo nS>Xo V`ma hmoVmV. Ë`m§À`mdarb ^mJm_Ü`o `m
a§Jm§Mo {\$H$Q> Xe©Z KS>Vo. `m Aamoam_Ü`o ñH$maboQ> H«$sågZ
Am{U H°$a_mBZ `m bmb a§JmÀ`m N>Q>m {XgyZ `oVmV.

g_wÐgnmQ>rnmgyZ darb C§MrÀ`m VwbZoV H$_r C§Mrda
AUy§Mr EH$_oH$m§er _moR>çm à_mUmV Q>¸$a hmoVo. Ë`mM_wio
bmb a§JmÀ`m 630 Z°Zmo_rQ>a Va§J bm§~rEodOr 557. 7
Z°Zmo_rQ>a BVH$s Va§J bm§~r CËg{O©V hmoVo; {OMm a§J {hadm
AgVmo. A°Q>m°{_H$ Am°pŠgOZMo ~è`mn¡H$s H$m°ÝgÝQ´>oeZ
(g§hVr qH$dm gm§ÐVm) Am{U {haì`m a§JmgmR>r S>moù`m§Mr
A{YH$ g§doXZerbVm `m_wio {haì`m a§JmMo Aamoam
gd©gm_mÝ`V… A{YH$ à_mUmV {XgyZ `oVmV.

Am°pŠgOZ Am{U Zm`Q´>moOZ XmoÝhr ñdV§ÌnUo CÔr{nV
hmoD$Z doJdoJù`m àH$maÀ`m Va§Jbm§~r Am{U {hadmbmb
`mgma»`o a§J CËg{O©V H$aVmV.

H$Yr H$Yr {hadm Am{U bmb a§J {_giyZ Jwbm~r
qH$dm {ndir a§J N>Q>m V`ma H$ê$ eH$VmV.

g_wÐgnmQ>rnmgyZ 100 {H$bmo_rQ>a A§Vamda A°Q>m°{_H$
Am°pŠgOZMo H$m°ÝgÝQ´>oeZ PnmQ>çmZo H$_r hmoV OmVo Ë`m_wio
àH$menS>Úm§À`m ImbÀ`m H$S>m AMmZH$ g§në`mgma»`m
dmQ>VmV.

2024 _Ü`o B§½b§S>_Ü`o bmb Aamoam_YyZ {Zim a§J
ngaVmZmMm XoImdm {Xgbm hmoVm.

A{VZrb {H$aU åhUOoM AëQ´>mìhm`moboQ> {H$aUhr `m
Aamoam_Ü`o CËg{O©V hmoVmV Ago AmT>ibo. nU Vo _mZdr
S>moù`m§Zm {XgV ZmhrV.

BÝ\«$maoS> : Am°pßQ>H$b qdS>mo_Ü`o Agboë`m
Va§Jbm§~t_Ü`o BÝ\«$maoS> {H$aUoXoIrb AZoH$ Aamoam§Mm ^mJ
AmhoV.

{ndim Am{U Jwbm~r ho bmb Am{U {haì`m qH$dm
{Zù`m a§JmMo {_lU Amho. {ndio Am{U Jwbm~r a§JmMo
Aamoam VwbZoZo Xþ{_©i AmhoV Am{U Vo Cƒ gm¡a
{H«$`mH$bmnm§er g§~§{YV AmhoV.

bmb a§JmMo BVa N>Q>m, VgoM Zm[a¨Jr Am{U gmoZoar a§J
hoXoIrb Šd{MV àg§Jr {Xgy eH$VmV. bmb, {hadm Am{U
{Zim ho aofr`ÑîQ>çm ñdV§Ì a§J Agë`mZo, A°{S>{Q>ìh
g§ûcofU, {gÕm§VV…, ~hþVoH$ _mZd-H$pënV a§J V`ma H$ê$
eH$Vo.

Jwê$ Am{U eZr `m XmoÝhr J«hm§_Ü`o n¥Ïdrnojm A{YH$
_O~yV Mw§~H$s` joÌ Amho. (Jwê$Mo {dfwdd¥Îmr` joÌ 4.3
Jm°g Amho, Va n¥ÏdrMo 0.3 Jm°g Amho). `m XmoÝhr J«hm§_Ü`o
{dñV¥V ao{S>EeZ ~oëQXoIrb AmhoV. h~b ñnog Q>o{bñH$mon,
H°${gZr Am{U J°{b{b`mo ñnogH«$mâQ> dmnê$Z Jwê$ Am{U
eZrda Aamoam {Xgbo AmhoV; VgoM, `waoZg Am{U
ZonÀ`yZdaXoIrb Aamoam {Xgbo AmhoV.

eZrdarb Aamoam n¥Ïdrdarb Aamoamà_mUo gm¡a
dmVmdaUmVrb H$Um§À`m àdmhm_wio V`ma hmoVmV.

Jwê$darb Aamoam A{YH$ Jw§VmJw§VrMo AmhoV. Jwê$Mm
_w»` Aamoam A§S>mH¥$Vr Am`mo ZmdmÀ`m M§Ðm_wio V`ma
hmoUmao ßbmñ_m Am{U Ë`mÀ`m _°¾oQ>mopñ\$`a_Ü`o {Z_m©U
hmoUmao gm¡admao Ë`mÀ`m àdmhm_wio V`ma hmoVmo.

Jwê$Mo M§Ð, {deofV… Am`moXoIrb AamoamMo epŠVembr
òmoV AmhoV. ho Aamoam J«hmÀ`m KyU©Z JVr Am{U M§ÐmÀ`m
JVr_wio V`ma hmoUmè`m Mw§~H$s` joÌmÀ`m AÑí` aofm Am{U
{dÚwVàdmhm_wio V`ma hmoVmV.

Am`mo_Ü`o g{H«$` Ádmbm_wIr Am{U Am`Zmopñ\$`a
Amho, {deofV… epŠVembr òmoV Amho Am{U Ë`mÀ`m
àdmhm_wio ao{S>AmoCËgO©ZXoIrb hmoVo, Á`mMm 1955 nmgyZ
Aä`mg Ho$bm OmV Amho.

24 E{àb 1990 amoOr NASA Am{U `wamonr`Z ñnog
EOÝgrÛmao (ESA) "{S>ñH$ìhar' ñnog eQ>b dê$Z
AdH$memV gmoS>bobr EH$ AË`§V àJV Am{U _moR>r
A§Vami Xþ{~©U åhUOo h~b ñnog Q>o{bñH$mon (Hubble

Space Telescope - HST).
{VÀ`m_wio IJmobemñÌmV _moR>rM H«$m§Vr Pmbr Amho.
A_o[aH$Z IJmobemñÌk ES>{dZ h~b `m§À`m

gÝ_mZmW© {Vbm "h~b' ho Zmd XoÊ`mV Ambo.
Vr n¥ÏdrÀ`m dmVmdaUm~mhoa Agë`mZo, Vr Vmè`m§Mo

OÝ_-_¥Ë`y, AmH$meJ§Jm Am{U {dœmÀ`m CËnÎmrMo A{Ve`
ñnï> \$moQ>mo nmR>dVo.
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`mV "dmB©S> \$sëS> A±S> ßb°ZoQ>ar H°$_oam' (WFPC2)

Am{U BVa ñnoŠQ´>mo_rQ>a AmhoV Oo Vmè`m§Mo Vmn_mZ Am{U
amgm`{ZH$ aMZm _moOVmV.

{dœmÀ`m {dñVmamMm Xa emoYÊ`mV {VMr Iyn _XV
Pmbr.

XÿaÀ`m AmH$meJ§Jm, {Zhm[aH$m (Nebulae) Am{U
H¥$îU{ddam§Mo (Black Holes) ApñVËd {gÕ H$aÊ`mV {VMm
_hÎdnyU© gh^mJ Amho.

h~bZo nmR>dboë`m \$moQ>m|_wio _mZdmbm AdH$memVrb
ahñ`m§Zm OdiyZ nmhÊ`mMr g§Yr {_imbr. {VZo 30
dfmªhÿZ A{YH$ H$mi godm {Xbr Amho. Á`m_Ü`o
A§Vamidram§Zr nmM doim A§VamimV OmD$Z `m Xþ{~©UrMr
XþéñVr Ho$br VgoM {Vbm AÚ`mdV (Upgrade) Ho$bo
Amho. Ë`m_wio Vr AmOhr H$m`©aV Amho

n¥ÏdrÀ`m n¥ð>^mJmnmgyZ gw_mao 559 {H$_r C§Mrda
n¥Ïdr^modVr n[a^«_U H$aVo.

`mM h~b ñnog Q>o{bñH$monÀ`m dmnam_wio Am`mo,
`wamonm Am{U J°{Z_oS>darb Aamoam nmhÊ`mV `e Ambo.

(Am`mo (Io) Am{U `wamonm (Europa) ho Jwê$ (Jupiter)

J«hmMo CnJ«h AmhoV. ho Jwê$À`m Mma gdm©V _moR>çm
CnJ«hm§n¡H$s (J°{bbr`Z CnJ«h) XmoZ AmhoV. `wamonm hm
~\$m©i n¥ð>^mJ Agbobm CnJ«h AgyZ, Zmgm (NASA) À`m
åhUÊ`mZwgma Ë`mÀ`m ~\$m©Imbr nmÊ`mMm _hmgmJa
AgÊ`mMr eŠ`Vm Amho.

Ë`mMm emoY KoÊ`mgmR>r ZmgmZo "`wamonm pŠbna' _mohr_
nmR>dbr Amho.

Am`mo hm gm¡a_mboVrb gdm©V OmñV Ádmbm_wIr
Agbobm CnJ«h Amho.

J°{Z_oS> (Ganymede) hm Jwê$ J«hmMm (Jupiter)

gdm©V _moR>m Z¡g{J©H$ CnJ«h Am{U Amnë`m gy`©_mboVrb
gdm©V _moR>m M§Ð Amho.

hm ~wY J«hmnojmhr AmH$mamZo _moR>m AgyZ, ñdV…Mo
Mw§~H$s` joÌ Agbobm hm gy`©_mboVrb EH$_od M§Ð Amho.
`m ~\$m©i M§ÐmÀ`m n¥ð>^mJmImbr nmÊ`mMm AdmT>ì`
_hmgmJa AgÊ`mMr eŠ`Vm Amho.

1610 _Ü`o J°{b{bAmo J°brbrZo J°{Z_oS>Mm emoY
bmdbm. J°{Z_oS> àm_w»`mZo {g{bHo$Q> IS>H$ Am{U ~\$m©Zo
~Zbobm Amho. emñÌkm§Mo Ago _mZUo Amho H$s, Ë`mÀ`m
~\$m©i H$dMmImbr Iè`m nmÊ`mMm _hmgmJa Agy eH$Vmo,
Omo n¥Ïdrdarb gd© _hmgmJam§nojm _moR>m Agy eHo$b. hm

EH$_od M§Ð Amho Á`mbm ñdV…Mo A§VJ©V Mw§~H$s` joÌ
(Magnetosphere) Amho J°{Z_oS>^modVr AË`§V {dai
Ago Am°pŠgOZMo dmVmdaU Amho.

hm CnJ«h A§Vami g§emoYZmgmR>r, {deofV…
Ordg¥ï>rÀ`m emoYmgmR>r AË`§V _hÎdmMm _mZbm OmVmo.)

ewH«$ Am{U _§JimdaXoIrb Aamoam {Xgbo AmhoV.
ewH«$mda Mw§~H$s` joÌ Zmhr, Ë`m_wio ewH«$ J«hmdarb Aamoam
A{YH$ Vrd« àH$me_mZ Am{U {dIwaboë`m AdñWoV
{XgVmV, Á`mMo AmH$ma Am{U Vrd«Vm ~XbV ahmVo,
H$YrH$Yr J«hmÀ`m nyU© {S>ñH$da Vo {XgVmV.

14 Am°JñQ> 2004 amoOr _mg© EŠgàogdarb SPICAM

CnH$aUmZo _§Jimda Aamoam {Xgbm. CËgO©Z joÌmMm g§nyU©
AmH$ma gw_mao 30 {H$_r Am{U gw_mao 8 {H$_r C§M hmoVm.

2014 Am{U 2016À`m Xaå`mZ, amogoQ>m
ñnogH«$mâQ>darb AZoH$ CnH$aUm§Zr H$m°_oQ> 67P/

Churyumov-Gerasimenko da H$m°_oQ>ar Aamoam {Xgbo
hmoVo.

hm°Q> Á`w{nQ>agma»`m EŠgmoßboZoQ_Ü`o Ë`m§À`m Cƒ
dmVmdaUmV Am`ZrH$aU hmoVo Am{U Ë`m§À`m Q>ã`w©b|Q>
Q´>monmopñ\$`a_Ü`o dmVmdaUm_wio Aamoam V`ma hmoVmo. VWm{n,
EŠgmoßboZoQ> AamoamMm AÚmn H$moUVohr à_m{UV Ago
ñnï>rH$aU CnbãY Zmhr.

Owb¡ 2019_Ü`o, ~«mD$Z S²dm\©$ ñQ>ma LSR

J1835+3259 da n{hë`m§Xm EŠñQ´>m-gmoba Aamoam {Xgbo.
_w»`V… bmb Aamoam Zm°X©Z© bmBQnojm Xebj nQ> VoO…nw§O
hmoVm, Omo dmVmdaUmVrb hm`S´>moOZer Q>¸$a KoUmè`m MmO©
Ho$boë`m H$Um§_wio hmoVm.

Zm°X©Z bmBQ>~Ôb AmVm AmVm gm_mÝ` bmoH$m§Zm A{YH$
AmH$f©U dmQy> bmJbo Amho. na§Vw ho Va \$ŠV {h_ZJmMo
Q>moH$ Amho. Ë`m~ÔbMr ImobmV OmD$Z AOyZ {H$VrVar
_m{hVr {_idÊ`mV IJmobemñÌmbm `e {_imbo Amho.

{ZgJm©Mr {H$_`m AJmY AmhoM Ë`mM~amo~a {dkmZmMr
{H$_`m hr {VVH$sM AJmY Amho.

AmH$memV {XgUmao ho gw§Xa hbVo a§Jm§Mo nS>Xo Am{U
Ë`m§Mo {d{dY AmH$ma hr _mZdmbm ZoÌgwI XoUmar d¡km{ZH$
KQ>Zm..

Am{U Ë`m KQ>ZoÀ`m ào_mV AgUmar _r.. Aamoam
\$mBb.

- S>m°. g§JrVm JmoS>~mobo
sgodbolejoshi@gmail.com
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{df` gd© àm{U_mÌm§À`m n[aM`mMm Am{U
{Oìhmù`mMm Amho ho {Z{üVM. ZwgVmM n[aM`mMm Zmhr
Va OÝ_mnmgyZ _¥Ë`yn`ªVMm Amnbm gmo~Vr Amho. àË`oH$
àmÊ`mZo Am`wî`mV AZoH$doim `m doXZm§Mm AZw^d KoVbobm
AgUma `mV e§H$mM Zmhr. na§Vw doXZm åhUOo H$m`? Or
XmIdVm `oV Zmhr. {XgVhr Zmhr. Varhr h¡amU H$aVo.
emar[aH$ OI_m Pmë`mZ§VaM doXZm hmoVmV Agohr Zmhr.
WmoS>Š`mV gm§Jm`Mo Va doXZm åhUOo earambm Ambobm
AñdñWnUm! Amnbr Vã`oV R>rH$ Zmhr, H$mhrVar {~Zgbo
Amho, H$m_mV bj bmJV Zmhr `mda H$mhrVar Cnm`
emoYm`bm hdm Ago dmQ>V amhm`bm bmdVo Vr doXZm.
åhUOoM doXZm Amnë`mbm Vã`oVrMr H$miOr ¿`m`bm
bmdVo. åhUOo Agohr åhUVm `oB©b H$s doXZm
earag§ajUmgmR>r CËnÞ hmoVo. OI_ qH$dm earamda
AmKmV Pmë`mg \$ma H$_r H$mi doXZm hmoVmV Am{U Z§Va
Wm§~VmV. OI_onmgyZhr gwQ>H$m hmoVo. na§Vw H$mhr doiog
{XgUmar OI_ ZgVmZmhr doXZm hmoVmV. Aem doXZm
dma§dma hmoD$ bmJë`m Va AmnU {dMma H$am`bm bmJVmo.
Ago H$m hmoVo Amho? `mda Z¸$sM Cnm` emoYm`bm hdm.
H$mhr doim EImXr dmB©Q> KQ>Zm KS>VmZm nm{hbr qH$dm
dmB©Q> ~mV_r EoH$br Var doXZm hmoVmV. öX`mda XS>nU
`oVo. hþahþa bmJVo, em§V Pmon bmJV Zmhr, ZrQ>nUo {dMma
H$aÊ`mMr eŠVr H$_r hmoVo. `m _mZ{gH$ doXZm AgVmV.
`m§Mr Vrd«Vm KQ>Zm qH$dm ~mV_r ì`ŠVrbm {H$Vr ŠboeXH$
Amho `mda Adb§~yZ AgVo. Aem VH«$matH$So> Xþb©j H$ê$Z
MmbV Zmhr. Cnm` emoYmdm bmJVmoM. _ZmV {dMma `oVmo
H$s gd©M àmÊ`m§Zm _mZdmà_mUo doXZm hmoV AgVrb H$m?
OI_m Va Ë`m§Zm hmoVmVM. na§Vw Ë`m_wio hmoUmè`m doXZm
_mZdmbm hmoUmè`m doXZm§EdT>çmV Vrd« AgVmV H$m?
d¡km{ZH$ Aä`mgmZwgma Ago {gÕ Pmbo Amho H$s O§Jbr
qH$dm nmird àmUr, njr, _mgo `m gdmªZm doXZm hmoVmV,
^mdZm AgVmV Am{U Z¡amí`gwÕm `oVo. ho Pmbo

àmÊ`m§~Ôb, nU dZñnVtZm doXZm hmoVmV H$s Zmhr ho H$go
g_OUma? H$R>rU Amho. Ë`m§Zm OI_m hmoVmV qH$dm
AmnU, ney-njr Ë`m§Zm OI_r H$aVmo ho Z¸$sM.

doXZm XmoZ àH$maÀ`m AgVmV. AMmZH$ hmoUmè`m Vrd«
(acute) doXZm Am{U gm¡å` qH$dm Vrd« {MaH$mbrZ
(chronic) doXZm. ^mOUo, H$mnUo, YS>nS>Uo, IaMQ>Uo,
nmoQ>, S>moHo$, hmVnm` XþIUo BË`mXr KQ>Zm Zoh_rM KS>V
AgVmV. Ë`m_wio hmoUmè`m doXZm VmËnwaË`m Am{U gm_mÝ`
Vo Vrd« àH$maÀ`m AgVmV. Varhr earambm AñdñW H$ê$Z
gmoS>VmV. EImXr doXZmem_H$ Jmoir KoD$Z Q>mHy$ `m Ago
_ZmVhr `oVo. `m doXZm Iao Va AVr Vrd« àH$mamV _moS>V
ZmhrV. WmoS>Š`mV H$m` Va `m doXZm§Mr gmo~V OÝ_mnmgyZM
gwê$ hmoVo Vr _¥Ë`yn`ªV. H$mhr doim H$m_o H$aVmZm {deofV…
A§J_ohZrMr H$m_o H$aVmZm e[aambm OI_ hmoUo, WH$Uo,
X_Uo `m_wiohr doXZm hmoVmV. H$mhr doXZm OmUyZ~wOyZ
Ho$boë`m AgVmV. CXmhaUmW©, d¡ÚH$s` CnMma åhUyZ
Ho$boë`m eñÌ{H«$`m§_wio hmoUmè`m doXZm. Aem doXZm§Mr
Vrd«Vm \$maM OmñV AgVo. Ë`m àmÊ`mÀ`m ghZeŠVrÀ`m
nbrH$So> AgVmV. Ë`m_wioM eñÌ{H«$`m ^yb XoD$ZM nma
nmS>mì`m bmJVmV. Aem àH$maÀ`m doXZm AmnU qH$dm
{ZH$Q>dVu` ì`ŠVr¨Zmhr AZw^dVmZm nmhVmo. eñÌ{H«$`m nma
nS>ë`mZ§Vahr é½Umbm Am¡fYo XoD$Z doXZm hmoUma Zmhr
`mMr H$miOr ¿`mdr bmJVo. AVr Vrd« doXZm àmUKmVH$
R>ê$ eH$VmV. AnKmVm_Ü`o hmoUmè`m OI_m _J Vmo
AnKmV añË`mda, H$maImÝ`mV, eoVmV AWdm IoimÀ`m
_¡XmZmda Hw$R>ohr Pmbm Var OI_m hmoVmV Am{U Ë`m_wio
doXZm hmoVmV. doXZm ghZ H$aÊ`mMr àË`oH$ ì`ŠVrMr
ghZeŠVr doJdoJir AgVo. hr ghZeŠVr Ë`m ì`ŠVrMr
_mZ{gH$Vm, ^mdZm (emotions) Am{U WmoS>çm à_mUmV
AmZwd§{eH$Vm (genetics) `mda Adb§~yZ AgVo. VemM
doXZm _mZ{gH$hr AgVmV. `m doXZm Am{U Ë`m§Mr OmUrd
H$er hmoV Agob hm EH$ g§emoYZmMm {df` Amho. `mda

doXZm

dgwYm Omoer
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g§emoYZhr ~aoM Pmbobo Amho. e[aambm, _Zmbm BOm qH$dm
OI_ Hw$R>ohr hmoD$ eH$Vo Am{U hmoVohr na§Vw MQ>H$Z nmUr
S>moù`m§Zm `oVo. `mMm AW© Agm hmoVmo H$s BOm Hw$R>ohr hmodmo
Ë`mMo n[aUm_ g_OÊ`m_Ü`o g§nyU© earamMm gh^mJ Agbm
nm{hOo. Vmo H$gm ho AmnU g_OyZ KoUma AmhmoV.

doXZm hmoÊ`mMr H$maUo
_Zwî`mbm H$m` qH$dm H$moUË`mhr gOrdmbm H$m`

EHy$U VrZ H$maUm§_wio emar[aH$ OI_m Am{U n`m©`mZo
doXZm hmoD$ eH$VmV.

1. àmUKmVH$ h„m … Jmoir~ma, gwam, Vbdma, BVa
H$mhr eñÌmñÌm§_wio VgoM d¡ÚH$s` eñÌ{H«$`m, AnKmV.
H$mhr amoJ _w»`ËdoH$ê$Z H$H©$amoJmdarb Cnm` qH$dm àgyVr
BË`mXr.

2. amgm`{ZH$ … Amåb (acid), AëH$br (alkali)

`m_wio hmoUmao n[aUm_.
3. Vmn_mZmVrb ~Xb … Cƒ Vmn_mZm_wio ^mOVo.

VgoM AVr W§S> Vmn_mZm_wiohr OI_m hmoVmV.
`m Am{U Aem àH$maÀ`m OI_m Am{U Ë`m_wio

hmoUmè`m doXZm `mdarb Cnm` emoYUo ho earamÀ`m
g§ajUmgmR>r AË`§V _hÎdmMo AgVo. OI_ nmhÿZ Ë`mda
Cnm` H$aUo Vgo H$R>rU Zmhr. na§Vw Aem {XgUmè`m OI_m
ZgVrb Am{U Varhr doXZm hmoV AgVrb Va Ë`mda Cnm`
emoYUo H$R>rU Z¸$sM Amho. ho Cnm` emoYÊ`mgmR>r
S>m°ŠQ>aZm ApñVËdmV Agboë`m ~è`mM MmMÊ`m H$amì`m
bmJVmV Am{U Ë`mVyZhr H$mhr {ZînÞ Pmbo Zmhr Va
é½Umbm gm§Jm`Mr doi `oVo H$s Vw_À`m e[aamV gd©H$mhr
ì`dpñWV Amho. Varhr `m doXZm H$m hmoVmV ho OmUyZ KoUo
H$R>rU Amho. nyduÀ`m H$mir Aem é½Um§Zm S>moŠ`mda
H$mhrVar n[aUm_ Pmbm Amho Ago R>adbo OmV Ago. H$mhr
doim Va Aem é½Um§Mr ^aVr doS>çm§À`m h°mpñnQ>b_Ü`o hmoV
Ago. nwT>o MRI gma»`m MmMÊ`m hmoD$ bmJë`m Voìhm
g_Obo H$s `m àH$maÀ`m é½Um§n¡H$s OdiOdi 60%
é½Um§À`m _|Xÿ_Ü`o JmR> (Tumer) Agë`m_wio Ë`m§Zm doXZm
hmoV hmoË`m. Vo doSo> ZìhVo. na§Vw AOyZhr _|Xÿ, _‚mmg§ñWoÀ`m
noer `m§Mr VnmgUr H$aÊ`mgmR>r Oê$a Ë`m MmMÊ`m
CnbãY ZmhrV. Ë`m_wio Aem doXZm§Mm emoY KoUo H$R>rUM
Amho. `m ì`{V[aŠV _mZ{gH$ OI_mgwÕm hmoD$ eH$VmV,
na§Vw XþX£dmZo `m OI_m§H$So> \$ma bj {Xbo OmV Zmhr.
EHy$UM _mZ{gH$ AmOmamH$So> Xþb©j H$aÊ`mMr àd¥Îmr
AgVo. _mZ{gH$ AmOma emar[aH$ AmOmamEdT>mM J§^ra
Agy eH$Vmo Ago _mZbo OmV Zmhr. qH$~hþZm _mZ{gH$

AmOmam_wio nwT>o emar[aH$ AmOmam§Zm Vm|S> Úmdo bmJVo hohr
{VVHo$go gd©gm_mÝ` bmoH$m§À`m nMZr nS>bobo Zmhr.

doXZm {Z_m©U hmoUo
Á`m doir Amnë`mbm OI_ hmoVo. _J Vr H$moUË`mhr

àH$maMr Agmo, OI_ hmoÊ`mnmgyZ doXZm OmUdy
bmJon`ªVMr {H«$`m \$ma JwVmJw§VrMr Amho. OI_ hmoVo Voìhm
earamda H$moUVrVar AmnÎmr AmoT>dbr Amho `mMr OmUrd
{Q>í`ybm hmoVo Am{U Z¡g{J©H$arË`m hr AmnÎmr Q>miÊ`mgmR>r
qH$dm Pmboë`m hmZrMr XþéñVr H$aÊ`mgmR>r COX

2

(Cyclooxygenase2) ho à{WZ H$m`©aV hmoVo Am{U H$mhr
KQ>H$ (chemicals) AmH${f©V H$aVo qH$dm {Z_m©U H$aVo. ho
KQ>H$ åhUOo hm`S´>moOZ AUy, nmoQ>°{e`_ AUy, ~«°S>r{H$ZrZ
(bradykinins) Am{U àmoñQ>m½bm§{S>Zg (prostaglandins).
`m ì`{V[aŠV Z¡g{J©H$ Cnm` åhUyZ aŠVmVrb nm§T>è`m noer
OmñV à_mUmV OI_ qH$dm {OdmUy/{dfmUyMr bmJU
Pmboë`m OmJr nmR>dë`m OmVmV. `m KQ>H$m§_wio OI_oÀ`m
g^modVr bmbganUm `oUo, gyO `oUo Ago àH$ma {XgyZ
`oVmV. `mbmM OiOi (inflammation) åhUVmV. hoM
KQ>H$ (chemicals) _|Xÿbm doXZoMr OmUrd H$ê$Z
XoÊ`mgmR>r Agbobr àUmbr (system) g{H«$` (activate)

H$aVmV. `m à{H«$`oVrb n{hbr nm`ar åhUOo AmKmVmMr
OmUrd hmoUmè`m CVr_Yrc (tissue) noer. `m doXZmJ«mhr
noer (nociceptor) g{H«$` Ho$ë`m OmVmV. `m àH$maÀ`m
doXZmJ«mhr noer (nociceptor) Amnë`m earamV åhUOoM
H$mVS>r, ñZm`y, gm§Yo, Ad`d gd©Ì ngaboë`m AmhoV. `m
noer Ë`m§Zm nmohmoMbobm g§Xoe BboŠQ´>m°{ZH$ g§Xoem_Ü`o
ê$nm§V[aV H$ê$Z _‚mma‚myÛmao _|XÿH$So> nmohmoMdVmV. hm g§Xoe
_|XÿVrb {d{eï> ^mJmH$So> (thalamus) nmohmoMdbm OmVmo.
_|XÿMm hm ^mJ Om{Udm hmoUmè`m ^mJmbm OmoS>bobm Amho.
hmM ^mJ g§doXZm (sensation), AmKmV Pmbobr OmJm
qH$dm ñWmZ (location), Am{U ^mdZm (emotions)

`m§~Ôbhr {dMma H$aVmo. _|Xÿbm Ë`m g§XoemMo AmH$bZ
hmoVo. e[aamÀ`m H$moUË`m ^mJmbm OI_ Pmbr Amho Am{U
{H$Vr à_mUmV Amho `m Jmoï>tMm _|XÿÛmao AmT>mdm KoVbm
OmVmo. _|Xÿ nwT>o _‚mma‚myÛmao noetZm H$mhr KQ>H$ {Z_m©U
H$aÊ`mMr gyMZm XoVmo. `m_wio Amnë`mbm doXZm OmUdy
bmJVo. `m KQ>Zm BVŠ`m Ëd[aV KS>VmV H$s AmnU g_OVmo
H$s OI_ Pmbr H$s bJoM {VWoM doXZm gwê$ hmoVmV. na§Vw
Vgo ZgVo. `m_Ü`o _|XÿMm gh^mJ Agë`mZo Amnë`mbm
doXZm hmoVmV. Am{U Ë`m_wio nwT>o H$miOr KoVbr OmVo. _|Xÿ
Am{U _‚mmg§ñWoÀ`m gh^mJm_wio àmÊ`mbm OI_m§Mr
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OmUrd hmoVo. doXZm Pmë`mM ZmhrV Va OI_oMr OmUrdM
hmoUma Zmhr. n`m©`mZo H$miOr KoVbr OmUma Zmhr.

doXZm§Mo àH$ma
doXZm XmoZ àH$maÀ`m AgVmV. àmg§{JH$ Vrd« (acute)

Am{U {MaH$mbrZ (chronic). Vrd« doXZm§_Ü`o Zm°grgoßQ>a,
_‚mma‚myÛmao OI_oMr _m{hVr _|Xÿbm nmohmoMdbr OmVo.
_|XÿH$Sy>Z Ë`mM_mJ} g§Xoe `oVmo Am{U doXZm gwê$ hmoVmV.
OI_ ~ar hmoÊ`mgmR>r H$miOr KoVbr OmVo. OI_ ~ar
hmoVo Am{U doXZmnU g§nVmV. H$mhr doim Šd{MVM Vrd«
doXZm nyU©nUo ~§X Z hmoVm nwT>ohr hmoV amhVo. Ago H$m hmoVo
hm g§emoYZmMm {df` Amho. Ë`m{edm` g§{YdmV qH$dm
H$H©$amoJmgma»`m AmOmamV H$mhr à_mUmV doXZm hmoV
amhVmV. `m doXZm åhUOo chronic doXZm. EHy$U doXZm
VrZ àH$mam§V _moS>VmV.

emar[aH$ doXZm (somatic pain) … H$mVS>r qH$dm
ñZm`y§Zm Pmboë`m OI_m§_wio hmoUmè`m doXZm.

Am§Vam§Jr doXZm (visceral pain) : øm earamVrb
Ad`dm§_Ü`o CËnÞ Pmboë`m doXZm.

_‚mmg§ñWoÀ`m doXZm (neurotic pain) : Zgm, _‚mma‚my
qH$dm _|Xÿ `m§Zm Pmboë`m OI_m§_wio hmoUmè`m doXZm. `m
doXZm AmJ bmJë`mgma»`m qH$dm gwar ^mogH$ë`mgma»`m
AgVmV.

`m doXZm§da Cnm``moOZm H$aÊ`mgmR>r doXZm§À`m
Vrd«VoMo _moO_mn H$aUo JaOoMo Amho, na§Vw Vo H$R>rU Amho.
doXZm§Mo _moO_mn H$aUmao `§Ì Zmhr. gd© ì`ŠVtMr
ghZeŠVr EH$gmaIr Agy eH$V Zmhr, Vr doJdoJir
AgVo. Va Zm°grgoßQ>a noer, _‚mmV§Vy qH$dm _|Xÿ `m§Mr
MmMnUr H$ê$Z doXZm§À`m Vrd«VoMm WmoS>m\$ma A§XmO `oD$
eH$Vmo. na§Vw doXZm§Mr Vrd«Vm AO_mdÊ`mgmR>r AZw^dr
n[aMm[aH$m AgUo JaOoMo AgVo. doXZm§_wio é½U ÌñV
Pmbobm AgVmo H$s H$Yr EH$Xm `m doXZm§nmgyZ gwQ>H$m
{_iVo `mMr Vmo dmQ> nmhV AgVmo. \$ma nwamVZH$mimnmgyZ
doXZm e_dÊ`mMo à`ËZ Ho$bo OmV hmoVo. Ë`m H$mir A\y$
qH$dm VËg_ nXmW© dmnabm OmV Ago. Ë`mÀ`m godZmZo _|Xÿ
VmËnwaVm g§W Pmë`m_wio doXZm OmUdV ZgV. na§Vw Aem
nXmWmªMo ì`gZ bmJÊ`mMr eŠ`Vm OmñV AgVo. earamda
Ë`mMo Xþîn[aUm_ hmoD$ eH$VmV.

doXZmem_H$ Am¡fYo
doXZm Wm§~dÊ`mgmR>r qH$dm H$_r H$aÊ`mgmR>r hr

Am¡fYo dmnabr OmVmV. hr doXZmhmaH$ Am¡fYo ZrQ>

{dMmA§Vr, d¡ÚH$s` g„m KoD$Z dmnabr nm{hOoV.
doXZmhmaH$ Am{U g§doXZmhmaH$ Am¡fYo doJdoJù`m
JwUY_m©Mr AmhoV. doXZmhmaH$ Am¡fYo nwT>rb VrZ
àH$mam§_Ü`o _moS>VmV.

1. Acetaminophen : ho Am¡fY n°ZmS>mob qH$dm
Q>m`boZm°b qH$dm n°am{gQ>m_m°b åhUyZ AmoiIbo OmVo. ho
Am¡fY doXZmhmaH$ Amho. Áda H$_r H$aVo. na§Vw OiOi
H$_r H$ê$ eH$V Zmhr. ho Am¡fY central nervous

system da H$m_ H$aVo. na§Vw ho Z¸$s H$go H$m_ H$aVo
`m~Ôb g§nyU© _m{hVr àmá Pmbobr Zmhr.

2. NSAIDs : A°pñàZ (Asprin), Am`~yàmo\o$Z
(Ibuprofen) BË`mXr. hr doXZmhmaH$ Am¡fYo COX2 `m
à{WZmÀ`m H$m_m_Ü`o AS>Wim AmUVmV Am{U Ë`m_wio
àmoñQ>m½bm§S>rZMr {Z{_©Vr H$_r hmoD$Z OiOi
(Inflammation), Áda Am{U gyO H$_r hmoVo. Ë`mM~amo~a
_|XÿH$So> g§Xoehr OmV Zmhr. AWm©VM doXZm hmoV ZmhrV.

3. Opioids … H$moSo>Z (Codein), \|$Q>mZrb
(Fentanyl), hm`S´>mo_°ma\$m°Z (Hydromorphone) BË`mXr.
hr Am¡fYo A\y$À`m PmS>mnmgyZ qH$dm Ë`m amgm`{ZH$
nXmWm©Mr à`moJemioV Z¸$b V`ma H$ê$Z Ë`mnmgyZ ~Zdbr
OmVmV. `m Am¡fYm§À`m _Yrb g{H«$` KQ>H$ _‚mmÎm§Vy, _|Xÿ
d H$mhr Zìh©g noer `m§À`m H$m_mV ì`Ë`` AmUVmo Am{U
_|Xÿn`ªV g§Xoe nmohmoMy eH$V ZmhrV. Ë`m_wio doXZm hmoV
ZmhrV. S>monm_mBZMr {Z{_©Vr dmT>Vo Ë`m_wio earamV CËgmhr
dmVmdaUmV {Z_m©U hmoVo. g§doXZm, œmgmoÀN²>dmg g§W hmoVmo
Am{U Pmon OmñV `oVo. `m gdmªMm n[aUm_ e[aamVrb
{H«$`m§da hmoVmo. na§Vw _mUyg AmZ§Xr amhVmo. Ë`m_wio hr
Am¡fYo KoV amhmdr Ago dmQ>Vo. Am¡fYm§Mo godZ H$aÊ`mMr
gd` bmJVo. Iao Va ì`gZ bmJVo. åhUyZ hr Am¡fYo
\$maM H$miOrnyd©H$ dmnamdr bmJVmV. `m§Mo Xþîn[aUm_
OmñV AmhoV. `mì`{V[aŠV AmUIr H$mhr Am¡fYo AmhoV
Or doXZm H$_r H$ê$ eH$VmV. hr Am¡fYo ñdV§ÌnUo qH$dm
BVa H$mhr Am¡fYm§~amo~a KoVbr AgVm doXZm H$_r H$aVmV.

Aem àH$maMr doXZmem_H$ Am¡fYo Jmoù`m, H°$ßgwb, Ðd
({b¹$sS>) qH$dm B§OoŠeZÀ`m ñdê$nmV AgVmV.
gd©gmYmaUnUo A°pñàZ, n°am{gQ>m_m°b qH$dm Am`~yàmo\o$Z
`m§gmaIr Am¡fYo Hw$R>ohr S>m°ŠQ>am§À`m Am¡fYm§À`m nÌH$m{edm`
(prescription) {_iVmV. Ë`m_wio `m Jmoù`m§Mm Cn`moJ
H$moUrhr {H$Vrhr à_mUmV H$ê$ eH$Vmo, ho ̀ mo½` Zmhr. H$maU
`m Am¡fYm§Mr earambm gd` hmoVo Am{U Ë`m_wio nwT>o
Jmoù`m§Mm ìhm`bm nm{hOo VodT>m Cn`moJ hmoV Zmhr. _J
Ë`mMo à_mU dmT>dÊ`mMr BÀN>m hmoVo d Ë`mMo e[aamda
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Xþîn[aUm_ hmoVmV. `m Jmoù`m nmoQ>mV Joë`mda {daKiVmV.
nmoQ> Am{U bhmZ AmVSo> `m§À`m H$mVS>r_YyZ aŠVàdmhmV
{_giVmV. VoWyZ Am¡fY{_{lV aŠV öX`mV OmVo d VoWyZ
g§nyU© earamV gd© Ad`dm§Zm nmR>dbo OmVo. ho aŠV `H¥$VmV
`oVo Ë`mdoir `H¥$V aŠVmVrb hm{ZH$maH$ KQ>H$ doJio H$aVo.
na§Vw doXZmem_H$ Am¡fYo à{WZmbm OmoS>br Jobobr
Agë`m_wio gwédmVrbm H$mhr H$mi ̀ H¥$VmÀ`m MmiUr_YyZ
gwQ>VmV. na§Vw Z§Va 5 Vo 6 Vmgm§V `H¥$V Amnbo H$m_ H$aVo
Am{U hr Am¡fYo aŠVm_YyZ {nÎmagm_m\©$V earam~mhoa
Q>mH$Ê`mMr ì`dñWm Ho$br OmVo. Aemdoir é½Umbm doXZoMr
OmUrd hmoD$ bmJVo. Am¡fY naV ¿`mdo bmJVo.

Aem doXZm dZñnVtZm hmoV AgVrb H$m?
dZñnVrgwÕm gOrdM AmhoV. na§Vw Ë`m§Mo gd©M JwUY_©
àmÊ`m§à_mUo ZmhrV. åhUyZ Va àm{UamÁ` (animal

kingdom) Am{U dZñnVr amÁ` (Plant kingdom) Ago
gOrdm§Mo XmoZ J«wn nmS>bo Jobo AmhoV. ZmhrVa gOrd Am{U
{ZOud Ago XmoZM J«wn am{hbo AgVo. gOrdmMo ~aoM
JwUY_© Oo XmoÝhr åhUOo àm{UamÁ` Am{U dZñn{VamÁ` `m
XmoÝhr amÁ`m§Vrb gOrdm§_Yo nmhm`bm {_iVmV Vo
EH$gmaIo AmhoV. Ogo emar[aH$ dmT>, œmgmoÀN²>dmg,
AÞnmÊ`mMr JaO, OÝ_ Am{U _¥Ë`y. dZñnVr gOrd
AmhoV `m~Ôb Xþ_V ZmhrM Amho. dZñnVtZm àmÊ`m§à_mUo
g§doXZm AmhoV H$s Zmhr `m~Ôb doJdoJio _Vàdmh AmhoV.
na§Vw kmV Agboë`m _m{hVrZwgma dZñnVrZm _|Xÿ Zmhr.
Ë`m_wio Ë`m§À`mH$So> _‚mmg§ñWm (nervous system) Zmhr.

dZñnVtZm Om{Udm hmoVmV. Ë`m§Zm OI_m Pmë`m Va

{Od§V amhÊ`mgmR>r qH$dm ñdg§ajUmgmR>r dZñnVr H$mhr
KQ>H$ {Z_m©U H$aVmV. AmOn`ªVÀ`m g§emoYZmZwgma
dZñnVtZm OI_m Pmë`m qH$dm {Odmda ~oVbo Va Ë`m
H$gm à{VH$ma H$aVmV ho nmhm.

OI_m Pmë`m qH$dm H$sQ>H$m§Zr h„m Ho$bm Va H$mhr
dZñnVr amgm`{ZH$ nXmW© qH$dm toxin {Z_m©U H$aVmV. H$s
Á`m `moJo OI_m bdH$a ~è`m hmoVrb Am{U Q>m°pŠgZ
ImD$Z H$sQ>H$ _ê$Z OmVrb.

g§emoYZmV Ago AmT>iyZ Ambo Amho H$s H$R>rU g_`r
(stress or cut) dZñnVr AmdmO H$aVmV (ultrasonic

clicking). na§Vw hm AmdmO _mZdr H$mZm§Zm H$iV Zmhr.
dZñnVr H$mhr àH$maMo aoUy (signaling moles)

~ZdVmV Oo àmÊ`m§_Yrb doXZmgmaIo (pain system)

AgVmV, na§Vw Vo dmB©Q> n[apñWVrV OwidyZ KoD$Z {Od§V
amhÊ`mMm n`m©` åhUyZ H$m_ H$aVmV.

dZñnVtZm ñne©kmZ AgVo, Ogo bmOmiyMr nmZo
AmnU ñne© Ho$ë`mda {_Q>VmV. na§Vw `m_mJMm hoVy ñdV…Mo
g§ajU H$aUo hm AgVmo.

Aem àH$mao dZñnVtZm doXZm hmoV Zmhr Ago AmnU
_mZbo Var Ë`m§Zm Amnë`m {Odmbm YmoH$m Amho ho g_OVo.
{Od§V amhÊ`mgmR>r O_ob VodT>r YS>nS>hr H$aVmV. `mMm
AW© OI_ qH$dm àmUKmVH$ h„m qH$dm AmOy~mOyg
{~KS>bobr n[apñWVr `mMr OmUrd dZñnVtZm hmoVo
åhUOoM Ë`m§Zm doXZm Zmhr; nU g§doXZm Agbr nm{hOo.

 - dgwYm Omoer
josudha47@gmail.com

"H$hZ' ho nwñVH$ ZwH$VoM àH$m{eV Pmbo.
{H$emoar Am_moUH$a, ^maVaËZ n§. ^r_goZ Omoer,
_m{bZr amOyaH$a, n§. gr.Ama. ì`mg, n§. dg§Vamd Xoenm§S>o,
n§. {OV|Ð A{^foH$s, n§. S>r.Ho$. XmVma Aem {X½JO
Jm`H$-dmXH$m§À`m {eî`m§Zr Ë`m§À`m~Ôb {b{hboë`m
boIm§Mo ho g§J«mø g§H$bZ.

H$hZ
g§H$bZ-g§nmXZ … Jm¡V_ S>m|Jao

_yë` 900 é. gdcVrV 540 é.
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H$H©$amoJmÀ`m AZoH$ amoJmonMma nÕVr CnbãY AmhoV.
eë`H$_©, {H$_moWoanr, ao{S>AmoWoanr, Bå`wZmoWoanr dJ¡ao. na§Vw
àË`oH$ nÕVrbm _`m©Xm AmhoV. H$H©$amoJH$maH$ KQ>H$m§_Ü`o
Iyn {d{dYVm AmT>iyZ `oVo. Ë`m A~w©XmMo (Q>çw_a)
{R>H$mU, Ë`mMo AmH$ma_mZ, Ë`mMm Q>ßnm (ñQ>oO), Ë`mMm
earamVrb àgma (_oQ>mgQ>o{gg) Ago AZoH$ KQ>H$
H$H©$amoJmMr Vrd«Vm R>adVmV. H$H©$amoJmgmR>r H$mhr n`m©`r
amoJmonMma nÕVrXoIrb AmhoV, Oem H$s OrZ Woanr, S>mEQ>
Woanr, \$moQ>mo S>mEZ°{_H$ Woanr, B§gw{bZ nmoQ>opÝe`qbJ
Woanr, {Q>bmo{_aoO Woanr, hm`naW{_©`m Woanr,
S>m`ŠbmoamoA°{gQ>oQ> Woanr BË`mXr. _mJrb A§H$mV AmnU
"Am°ÝH$mobm`{Q>H$ ìhm`ag Woanr' g§~§Yr g_OyZ KoVbo hmoVo.
`m boImV "Am°ÝH$mobm`{Q>H$ ~°ŠQ>o[aAmoWoanr' g§~§Yr g_OyZ
KoD$ `m.

~°ŠQ>o[aAmoWoanr åhUOo H$m`?
{OdmUy§Mm dmna H$ê$Z H$H©$amoJmda CnMma nÕVr

{dH${gV H$aÊ`mÀ`m eŠ`Vobm ~°ŠQ>o[aAmoWoanr Ago
åhUVmV. {VÀ`m gmhmæ`mZo nma§n[aH$ CnMma nÕVtÀ`m
_`m©Xm ^{dî`H$mimV Z¸$sM nma H$aVm `oVrb Aer Amem
Amho. {OdmUy hm _wimVM A~w©Xmbm ImD$Z \$ñV H$ê$
eH$Vmo, åhUyZM `mbm A~w©XamoYr (A±{Q>Q>çw_a) Ago
åhUVmV.

~°ŠQ>o[aAmoWoanr H$m?
~°ŠQ>o[aAmoWoanr `mMm AW© "{OdmUyamoJmonMma' nÕVr.

{OdmUy Am{U _mZdr eara `m§À`mVrb ZmVo doJdoJù`m
àH$mao Am{U doJdoJù`m nÕVrZo àH$Q> hmoV AgVo. H$Yr
Vo eÌwËdmMo Va H$Yr {_ÌËdmMo! earamV H$Yr {OdmUy
Z¡g{J©H$arË`m {Od§V dmñVì` H$aVmV Va H$Yr Vo
Z¡g{J©H$arË`mM CËn[ad{V©VXoIrb hmoV AgVmV. {OdmUy§Zr
M`mnM` {H«$`oÛmam Q>mH$bobr agm`Zo, {dH$ao, {df, CËàoaHo$
`m§Mmhr earamda à^md nS>V AgVmo. H$mhr {OdmUy
Amnë`m earamV XrK©H$mbrZ ghOrdr dmñVì`
({gå~m`mo{gg) H$aVmV. `m Ë`m§À`m dmñVì`mVyZ _mZdr
earambm AZwHy$b Aer ~arM OrdZgÎdo Am{U àoaH$
agm`Zo àmá hmoVmV. O¡dV§ÌkmZmMm dmna H$ê$Z AmnU
`mnmgyZM àmo~m`mo{Q>Šg V`ma H$aVmo. amoJH$maH$ {OdmUy§Zm
gm¡å` Ho$bo H$s Ë`m§À`mnmgyZ Ë`mM amoJm{déÕ bgXoIrb
{Z_m©U H$aVm `oVo. {d{eï> {OdmUynoetZm "A~w©X bú`doYr
dmhH$' -Q>çw_a Q>mJ}Q>oS> ìhoŠQ>a- åhUyZXoIrb dmnaVm `oD$
eH$Vo.

AWm©VM ho BVHo$ ghOgmÜ` Zmhr. Aem `m ~hþê$nr
{OdmUy§À`m A~w©XamoYr åhUyZ H$go dmnam`Mo ho _mÌ aoÊdr`
OrdemñÌmMo Vm§{ÌH$ H$m¡eë` Amho. `mbmM ~°ŠQ>o[aAmoWoanr
Ago åhUVmV.

Am°ÝH$mobm`{Q>H$ ~°ŠQ>o[aAmoWoanr!

S>m°. a§OZ JJ}

Z¡g{J©H$ {Od§V {OdmUy OoZo{Q>H$br B§{OZr`S>© {OdmUy

~°ŠQ>o[a`b noßQ>mB©S²>g {OdmUyMo _oQ>m~mobmBQ²>g

àmo~mo`mo{Q>Šg àr~m`mo{Q>Šg  ghOrdr {OdmUy
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~°ŠQ>o[aAmoWoanr H$er dmnam`Mr?
 {OdmUy§Mo EH$ d¡{eîQ>ç Ago H$s Ë`m§À`mV ghOJË`m

OZwH$s` CËn[adV©Z OoZo{Q>H$ B§{OZr`[a¨J V§ÌmZo KS>dyZ
AmUVm `oVo. Ë`m§À`mV {d{eï> àH$maMr agm`Zo {Z_m©U
H$aÊ`mMr qH$dm Ë`m§Mo M`mnM`MH«$ ~XbÊ`mMr
j_VmXoIrb {Z_m©U H$aVm `oVo. amoJmonMmamgmR>r {OdmUyMm
{dMma Ho$bm OmVmo Voìhm H$H©$amoJmÀ`m A~w©XmV Á`m
{R>H$mUr Am°pŠgOZMr H$_r AgVo {VWë`m noerV {OdmUy
àdoe H$aVmV. Ë`m {R>H$mUr Vmo H$H©$amoJmÀ`m noetZm _maH$
Ago {dfmar nXmW© qH$dm àmo{Q>EO Am{U bm`noO `m§gmaIr
{dH$ao V`ma H$ê$Z A~w©XamoYr n[aUm_ gmYVmo. {OdmUy hm
H$H©$amoJnoer _maH$ qH$dm amoJà{VH$maH$j_VmdY©H$
nXmWmªMm dmhH$ åhUyZ n[aUm_H$maH$arË`m dmnaVm `oB©b
H$m? Aem eŠ`Vm§da gÜ`m g§emoYZ gwê$ Amho.

Joë`m OdiOdi e§^a dfmªnmgyZ {OdmUy§Mm dmna
H$H©$amoJmonMma nÕVrgmR>r Ho$bm OmV Agbm Var Ë`mMr
n[aUm_H$maH$Vm {gÕ hmoV ZìhVr. aoÊdr` O¡dV§ÌkmZmÀ`m
gmhmæ`mZo gÜ`m àW_M ñQ´>oßQ>moH$moH$m` Am{U Šbm°ñQ´>r{S>`_
`m {OdmUy§Mm dmna `mgmR>r Ho$bm OmV Amho. `m g§~§YrÀ`m
AZoH$ à`mo{JH$ àmê$nmV OZwH$ qH$dm AmaEZE ñWmZm§Va
à{H«$`m H$ê$Z Ago CËnm[ad{V©V {OdmUy dmnabo OmV AmhoV.
Ago {OdmUy {Od§V ñdê$nmV (hmob bmB©ìh) qH$dm gm¡å`
(A°{Q>Ý`wEQ>oS>) ñdê$nmV dmnabo OmVmV. ̀ mgmR>r gmb_moZobm,
Šbm°ñQ´>r{S>`_, ~m`{\$S>mo~°ŠQ>o[a`_, ñQ´>oßQ>moH$moH$m`,
b°ŠQ>mo~°{gbg, Büoar{e`m, ñ`wS>mo_moZmg, {bñQ>o[a`m, àmo{Q>`g
`m {OdmUy§À`m àOmVtda g§emoYZ gwê$ Amho.

OZwH$s` CËn[ad{V©V {OdmUy
`m OZwH$monMma nÕVrMm \$m`Xm Agm Amho, H$s hr

bú`^oXr Amho Am{U A~w©XZmeH$ Amho. Ago CËn[ad{V©V
{OdmUy Ë`m `O_mZ ì`ŠVrV g§gJ© {Z_m©U H$ê$ eH$V
ZmhrV. geŠV noernojm A~w©X noerV ho {OdmUy doJmZo
dmT>VmV. gmb_moZobm Q>m`\$så`w[a`_ VNP 20009 Am{U
Šbm°ñQ´>r{S>`_ ã`wQ>m`{bH$_ M55 ho {OdmUy {deofËdmZo
A~w©XmV CÎm_ dmT>VmV. `mV AÚmn n[anyU© `e àmá
Pmbobo Zmhr. Šbm°ñQ´>r{S>`_ A{gQ>moã`wQ>m`{bH$_ Am{U
Šbm°ñQ´>r{S>`_ ~oOo[a¨H$s ho {OdmUy A~w©XnoetZm _maH$ Aem
{d{eï> {dH$am§gmR>r CËn[ad{V©V Ho$bo OmV AmhoV.
CËn[ad{V©V gmb_moZobm Q>m`\$så`w[a`_ Am{U Šbm°ñQ´>r{S>`_
Zmoìhr ho \w$ß\w$gmVrb hm`nm°pŠg`m A~w©Xmg gm`Q>moH$mBÝg,
{H$_moH$mBÝgÀ`m _mÜ`_mVyZ Zï> H$aVmV.
~m`{\$S>mo~°ŠQ>o[a`m, Šbm°ñQ´>r{S>`m, Büo[a{e`m H$mobm`,

Am{U gmb_moZobm ho {OdmUy A~w©XmVrb H$_r Am°pŠgOZ
Agboë`m ^mJmV dmT>dyZ JmR> Zï> H$aVm `oVo.

OrZ WoanrgmR>r {OdmUy~rOo
Am°pŠgOZMo à_mU H$_r Agboë`m ^mJmV

{OdmUy~rOm§Mm dmna H$ê$Z A~w©Xnoer Zï> H$aVm `oVmV.
Joë`m nÞmg dfmªV Ad`yOrdr (Obligate anaerobic)

Am{U Aëndm`wOrdr (Facultative anaerobic) Aem
{OdmUy§Mm dmna H$H©$amoJ{damoYr åhUyZ Ho$bm OmV Amho.
Aer {OdmUy~rOo, 30 Q>ŠHo$ KZ A~w©XmV gwédmVrbm Xmh
Am{U gyO àÁd{bV H$aVmV Am{U Z§Va Vr JmR> Zï> hmoVo.
gwÑT> noetÀ`m VwbZoV, Am°pŠgOZMo AË`ën à_mU AgUo
ho A~w©XnoetMo d¡{eîQ>ç Amho. ho {gÕ H$aÊ`mgmR>r
_më_J«oZ Am{U Ë`m§À`m ghH$mè`m§Zr Šbm°ñQ´>r{S>`_

àOmVrMr ~rOo H$H©$amoJJ«ñV Am{U gwÑT> C§Xam§Zm Q>moMbr.
n[aUm_ Agm {Xgbm H$s H$H©$amoJJ«ñV C§Xra
Šbm°ñQ´>r{S>`_À`m g§gJm©_wio _obo. gwÑT> C§Xra _mÌ {Od§V
am{hbo. EH$m Aä`mgmV Ago AmT>iyZ Ambo Amho H$s
Šbm°ñQ´>r{S>`_ ñnmoamo{OZg `m àOmVrMr ~rOo aŠVmV Q>moMbr
AgVm gwÑT> àmÊ`mÀ`m aŠVmV hr ~rOo AmT>ibr ZmhrV.
H$maU Vr aoQ>rŠ`wbmo E§S>moWo{b`b g§ñWo_m\©$V Z¡g{J©H$arË`m
aŠVmVyZ H$mTy>Z Q>mH$Ê`mV Ambr hmoVr. na§Vw H$H©$amoJmMr
JmR> Agboë`m C§XamV _mÌ hr ~rOo g§gJ©OÝ` R>abr. `m
~rOm§_wio JmR>rMm AmH$maXoIrb dmT>bm hmoVm. hr ~rOo
BVH$s A~w©XbjdoYr AgVrb Va `m à`moJmVyZ emñÌkm§Zr
`mM amoJH$maH$ ~rOm§Mm dmhH$ åhUyZ dmna H$aÊ`mMo ZdrZ
V§Ì {dH${gV Ho$bo Amho. H$H©$amoJmbm _maH$ Ago
gm`Q>moH$mBÝg, H$s_moH$mBÝg, H$H©$amoJ_maH$ à{WZo `m§Mm
dmhH$ (Vector) åhUyZ hr Ad`yOrdr Šbm°ñQ´>r{S>`_
ñnmoamo{OZg `m àOmVrMr ~rOo OrZ Woanr (A~w©X _maH$)
åhUyZ dmnabr OmUma AmhoV.

A~w©XmV dmT>Umar Šbm°ñQ´>r{S>`_Mr ~rOo
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A~w©X {damoYr {OdmUy§Mm dmna H$em nÕVrZo Ho$bm
OmVmo?

hm dmna VrZ nÕVrZo Ho$bm OmVmo. 1. Bå`wZmoWoanr
2. A~w©XamoYr agm`ZmMo dmhH$ (ìhoŠQ>a) / ~rOo (ñnmog©)
dmnê$Z 3. {OdmUy{df Am{U {dH$ao dmnê$Z.

Bå`wZmoWoanr
1. ñQ´>oßQ>moH$moH$g nm`mo{OZg `m {OdmUy_wio ËdMoMm

g§gJ© hoVwnwañga KS>dyZ AmUbm OmVmo. Ë`m_wio A~w©XmMm
AmH$ma H$_r hmoV Agë`mMo AmT>iyZ Ambo Amho .

2. j` Pmboë`m amo½`mV ~rgrOr bg Q>moMbr AgVm
^{dî`mV H$H©$amoJmMr eŠ`Vm H$_r hmoVo Ago {XgyZ Ambo
Amho.

3. H$H©$amoJ Pmbobm amoJr J°g J±J«oZZo nr{S>V Agob
Va Šbm°ñQ´>r{S>`_ àOmVr Q>moMbr AgVm A~w©XmMm AmH$ma
H$_r hmoVmo Agmhr XmIbm {_iVmo.

4. gmb_moZobm Q>m`\$så`w[a`_À`m gm¡å` {OdmUynmgyZ
~Zdbobr B-16 F-10 hr bg A~w©XamoYr AgyZ Ë`mÀ`m
MmMÊ`m gwê$ AmhoV.

5. {bñQ>oar`m _moZmogm`Q>moOoÝgnmgyZ V`ma Ho$bobr
[aH$m|~rZ§Q> bg Lm-Np hr ñVZmMm Am{U J^m©e`mÀ`m
_wImÀ`m H$H©$amoJmgmR>r A~w©XamoYr AmT>iyZ Ambr Amho.

A~w©XamoYr agm`ZmMo dmhH$ (ìhoŠQ>a) / ~rOo (ñnmog©) :
6. Šbm°ñQ´>r{S>`_ A{gQ>moã`wQ>m`{bH$_ DSM792 hm

dmhH$ B§Q>aë`w{H$Z-2 Mo dhZ H$aVmo. ho B§Q>aë`w{H$Z-2
A~w©XamoYr Amho.

7. Šbm°ñQ´>r{S>`_ Zmoìhr - NT `m ~rOm§Mo B§OoŠeZ

Am{U bm`gmogmo_b S>m°Šgmoé{~{gZ ho A~w©XamoYr Agë`mMo
{XgyZ Ambo Amho.

8. ~m`{\$S>mo~°ŠQ>o[a`_ bm°ÝJ_ 105--A Am{U 108--A ho
_obmZmo_m A~w©XamoYr Agë`mMo AmT>iyZ Ambo Amho.

{OdmUy{df Am{U {dH$ao
9. gmb_moZobm E§Q>o[aH$m ho {OdmUy Vm|S>mdmQ>o KoVbo

AgVm ½bm`moãbmñQ>mo_m A~w©XamoYr R>aVmV.
10.  ñQ´>oßQ>moH$moH$m` Am{U goam{e`m _{g©gÝg ho

{OdmUy Vm|S>mdmQ>o KoVbo AgVm A~w©XamoYr AmhoV.
11.  Büoarer` H$mobm` BM2-1 hr {OdmUyMr àOmVr

Q>moMyZ KoVbr AgVm A~w©XamoYr R>aVo.
12.H$moam`Zr~°ŠQ>o[a`_ {S>ßWo[a`mMo {df hoXoIrb

A~w©XamoYr Amho.
13.  Šbm°ñQ´>r{S>`_ naq\«$OoZMo E§Q>oamoQ>m°pŠgZ ho

A~w©XmV 2-10 _m`H«$moJ«°_ Q>moMbo AgVm Vo ñVZmÀ`m
H$H©$amoJmgmR>r à^mdr R>aVo.

14.  Šbm°ñQ´>r{S>`_ ~moQ>çw{bZ_Mo BoNTs ho MoVm{df
(Ý`yamoQ>m°pŠgZ) A~w©XmV Q>moMbo AgVm Ë`mMo ao{S>Amo qH$dm
{H$_moWoanrnojm n[aUm_H$maH$ {ZîH$f© g_moa Ambo AmhoV.

15.  ñ`wS>mo_moZmg Aé{OZmogmMo "B§Q>aë`w{H$Z-4
ñ`wS>mo_moZmg EŠñPmoQ>m°pŠgZ' ho A~w©XamoYr Amho.

g§emoYZmV Ago AmT>iyZ Ambo Amho H$s {d{eï>
àH$maÀ`m H$H©$amoJmV ~°ŠQ>o[aAmoWoanrbm ao{S>AmoWoanrMr
OmoS> (H$m°på~ZoeZ) Woanr qH$dm H$s_moWoanrMr OmoS>
(H$m°på~ZoeZ) Woanr {Xë`mg Vr OmñV n[aUm_H$maH$ R>aVo.

- a§OZ JJ}
ranjan.garge@gmail.com

A~w©XamoYr (A±{Q>Q>çw_a) à{H«$`m H$er hmoVo,
ho Xe©dUmao {MÌ -

A~w©XmV Agboë`m gyú_ dmVmdaUmV EH$Xm H$m
{OdmUyZo àdoe Ho$bm H$s {OdmUy, H$H©$amoJnoer
Am{U g^modVmbMo gyú_ dmVmdaU `m§À`mV
nañnaà{H«$`m gwê$ hmoVo. AZoH$ ~Xb KS>VmV.
amoJà{VH$maj_ noer, gm`Q>moH$mBÝg, H$s_moH$mBÝg
`m§Mr {Z{_©Vr hmoVo Am{U Vr H$H©$amoJmMr JmR> hiyhiy
AmH$mamZo H$_r hmoV OmVo.
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"Am`EgEg'da Á`oð> A§Vamidra _m`H$b q\$Ho$
`m§À`mda AmoT>dbobo EH$ AMmZH$ d¡ÚH$s` g§H$Q>, EH$
Vrd« AmR>dU H$ê$Z XoVo, H$s ZmgmÀ`m gÜ`m Mmbboë`m
"XrK©H$mbrZ M§Ð _mo{h_m§À`m' dmQ>MmbrVrb
"A§Vamidram§Mo Amamo½`' hr A§Vami àdmgmVrb gdm©V
_moR>çm Am{U V§ÌkmZmÀ`m Ñï>rZo AkmV Agboë`m
~m~tn¡H$s EH$, H$Xm{MV AS>WimM AgUma Amho. H$maU,
ZwH$Ë`mM EH$m JyT> d¡ÚH$s` KQ>ZoV A§VamidramMr
~mobÊ`mMr j_Vm Jobr Ago {XgyZ Ambo; M§Ðmdarb
_mo{h_m§Mm doJ dmT>V AgVmZm, ZmgmnwT>rb gdm©V _moR>çm
YmoŠ`m§n¡H$s hr EH$ ~m~ `m KQ>ZoZo AYmoaopIV Ho$br Amho.

H$m` hmoVr hr KQ>Zm?
ZmgmZo 10 {Xdgm§À`m AmQ>}{_g II _mo{h_odê$Z Mma

A§Vamidram§Zm M§Ðm^modVr àX{jUm KmbV naV AmUÊ`mMr
_mohr_ ZwH$VrM gmÜ` Ho$br Amho. na§Vw Ë`m nmœ©^y_rda
Am`EgEgda n¥ÏdrH$joV amhUmè`m EH$m AZw^dr
A§Vamidrambm Pmboë`m `m AkmV AmOmam_wio Imob
A§Vami àdmgmVrb EH$m _moR>çm YmoŠ`mH$So> AmVm bj
doYbo OmV Amho, Vmo YmoH$m åhUOo AmnËH$mbrZ

n[apñWVrV bmJUmar d¡ÚH$s` àUmbtMr JaO.
ZmgmMo A§Vamidra _m`H$b q\$Ho$ `m§Zr gm§{JVbo, H$s

OmZodmar _{hÝ`mV Am§Vaamï´>r` A§Vami ñWmZH$mda (ISS)

AMmZH$ CX²^dboë`m `m KQ>Zo_wio Vo AMmZH$ ~moby eH$V
ZìhVo Am{U Ë`m_wio Zmgmbm `m {\$aË`m à`moJemioVyZ
n{hë`m§XmM d¡ÚH$s` H$maUmñVd Ë`m§Zm `mZm_YyZ ~mhoa
H$mT>mdo bmJbo; naV AmUmdo bmJbo. S>m°ŠQ>am§Zr Ë`m§Zm
Pmbobm hm àH$ma "öX`{dH$mamMm PQ>H$m' Zgë`mMo ñnï>
Ho$bo Amho, Ago q\$Ho$ `m§Zr Agmo{gEQ>oS> àogbm gm§{JVbo,
na§Vw hr d¡ÚH$s` g_ñ`m Z¸$s H$em_wio CX²^dbr ho _mÌ
Ë`m§Zm AOyZhr _mhrV Pmbobo Zmhr.

q\$Ho$ (Am{U M_yVrb BVa VrZ gXñ`m§Zm)
Am`EgEgdê$Z VwbZoZo bdH$a n¥Ïdrda naV AmUÊ`mV
Zmgm `eñdr Pmbr. na§Vw AmQ>}{_g H$m`©H«$_m§VJ©V ZmgmZo
AmIboë`m XrK©H$mbrZ M§Ð _mo{h_m§À`m ~m~VrV Ago
hmoB©bM Ago Zmhr. Zmgm M§Ðmda Am{U Ë`mÀ`m Amgnmg
H$m`_ñdê$nr _mZdr dñVr C^maÊ`mÀ`m {XeoZo H$m_ H$aV
AgVmZm - Á`m_Ü`o 20 AãO S>m°baÀ`m M§ÐVimÀ`m
`moOZm§Mm g_mdoe Amho - {VWo q\$Ho$ `m§À`mgma»`m
AZmH$bZr` d¡ÚH$s` KQ>Zm§Zm EH$-XmoZXm KS>boë`m
^r{VXm`H$ KQ>Zm åhUyZ Xþb©j H$aUo _mÌ A{YH$ H$R>rU
hmoD$ eH$Vo.

""ho AJXr AZno{jV hmoV§. {edm` ho Amü`©H$maH$nUo
ObX KS>b§,'' Ago q\$Ho$ `m§Zr Agmo{gEQ>oS> àogbm
gm§{JVbo. ""_r g§H$Q>mV Amho, ho _mÂ`m ghH$mè`m§Zr
Z¸$sM nm{hb§. Ad¿`m H$mhr goH§$Xm§VM gd© OU
_XVrgmR>r YmdyZ Ambo.''

ZmgmÀ`m "ñnogEŠg H«y$-11' _mo{h_oVrb Am`EgEgMo
nm`bQ> Agbobo q\$Ho$, ZmgmÀ`m A§Vamidra PoZm
H$mS©>_Z, OnmZ EAamoñnog EŠgßbmoaoeZ EOÝgrÀ`m
A§Vamidra {H${_`m `wB© Am{U am°gH$m°g_m°gMo A§Vamidra
AmoboJ ßb°Q>moZmoìh `m§À`mgmo~V CÈ>mU H$aV hmoVo. H«y$-11Zo

A§VamiàdmgmVrb d¡ÚH$s` g_ñ`m

AmZ§X K¡gmg

`m KQ>ZoZ§Va "ñnogEŠg H«y$-11'À`m BVa gXñ`m§gh ISS dê$Z
bJmobJ n¥Ïdrda naVë`mZ§Va, NASAMo A§Vamidra _m`H$b
q\$Ho$ `m§Zm C^o amhÊ`mg _XV Ho$br OmV Amho. (N>m`m{MÌ
gm¡OÝ` : NASA/Bill Ingalls)
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A§Vamidram§À`m Amamo½`mda Am{U A§VamiñWmZH$mdarb
BVa {dkmZmda g§emoYZ Ho$bo, VgoM H$jr` à`moJemim
Mmby R>odÊ`mg _XV Ho$br.

hr KQ>Zm 7 OmZodmar, 2026 amoOr KS>br, Ooìhm
q\$Ho$ ñnog-dm°H$Mr V`mar H$ê$Z amÌrMo OodU H$aV hmoVo.
Ë`m§Zr gm§{JVbo H$s Ë`m§Zm H$moUVrhr doXZm OmUdbr Zmhr
Am{U hr KQ>Zm gw_mao 20 {_{ZQ>o Mmby am{hbr. q\$Ho$
`m§Mr AñdñWVm nmhÿZ, Ë`m§À`m ghH$mè`m§Zr n¥Ïdrdarb
âbmBQ> gO©ZZm Ëd[aV ~mobmdbo.

hr d¡ÚH$s` g_ñ`m CX²^dbr Voìhm q\$Ho$ `m§À`m
_mo{h_obm nmM _{hÝ`m§nojm OmñV H$mi bmoQ>bm hmoVm.
Ë`m§Zr gm§{JVbo, H$s `m AmnËH$mbrZ n[apñWVrV ZmgmZo
ñQ>oeZdarb AëQ´>mgmD$§S> _erZMm dmna Ho$bm Am{U
A§VamimV AerM H$mhr KQ>Zm KS>br Amho H$m, ho
nmhÊ`mgmR>r EOÝgr AmVm A§Vamidram§À`m EHy$U
gJù`mM d¡ÚH$s` Zm|XtMo nwZamdbmoH$Z H$aV Amho.

dOZa{hV AdñWoV A{YH$ H$mi am{hë`mZo
_mUgmÀ`m earamV H$mhr ~Xb hmoVmV. H$mhr n[aUm_
VmËnwaVo AgVmV, Va H$mhtMm n[aUm_ A{YH$ H$min`ªV
amhUmamhr AgVmo. dOZa{hV AdñWoV earamVë`m EHy$U
ÐdmMo {dVaUM ~Xby bmJVo. n¥Ïdrda AgVmZm H$m`_À`m
EH$gma»`m JwéËdmH$f©Um_wio H§$~aoImbr gVV OmUmao aŠV
öX`mH$So> Am{U VoWyZ da _|XÿH$So> ZoÊ`mMr Amnë`m
earamMr ñdm^m{dH$ aMZm Amho. na§Vw A§Vami`mZmV
aŠVmMo nm`mH$So> OmUo dOZa{hVnUm_wio Wm§~Vo. nm`mVbo
aŠV earamÀ`m daÀ`m ^mJmH$So> nmR>dÊ`mMr {H«$`m _mÌ
Wm§~V Zmhr. Ë`m_wio Amdí`H$Vm ZgVmZmhr N>mVr, Im§Xo,
hmV Am{U S>moHo$ `oWo A{YH$ à_mUmV aŠVnwadR>m hmoD$
bmJVmo. Ë`m_wio {VWë`m ^mJm§Zm gyO Amë`mgmaIm

n[aUm_ hmoVmo. Mohamhr OmñV VwH$VwH$sV, gwObobm hmoVmo.
`m gwOyZ JmobmH$ma Pmboë`m Mohè`mbm "_yZ \o$g'
"M§Ð_wIr' Ago åhUVmV. ho Ago gJù`mM A§Vamidram§Mo
AdH$memV amhmV AgVmZm hmoVo. Ë`mM~amo~a öX`mMr

aŠVm{^gaU H$aÊ`mMr j_Vmhr JaO Zgë`mZo H$_r hmoD$
bmJVo. ñZm`y§Zmhr hmbMmbtgmR>r Zoh_rÀ`m à_mUmV Omoa
bmdmdm bmJV Zgë`mZo Ë`m§À`mVhr {e{WbVm `oD$ bmJVo.
n[aUm_r aŠVmVë`m bmb noetÀ`m {Z{_©VrV KQ> hmoVo,
hmS>m§À`m dñVw_mZmV KQ> hmoVo, Ë`m_wio Ë`m§À`m _O~wVrV
\$aH$ nS>Vmo. Vmob gm§^miÊ`mMr Or earamMr CnOV
OmUrd AgVo, VrM dOZa{hV AdñWoV bmJV Zmhr.
Ë`m_wio {VÀ`mda Va \$maM n[aUm_ hmoVmo. H$maUo XmoZ
AmhoV. EH$ Va JaO ZgVo Am{U Xþgao åhUOo Vmob
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gm§^miÊ`mMo _hÎdmMo B§{Ð` Oo H$mZm_mJo AgUmè`m
db`m§{H$V Zù`mV AgUmam Ðd Am{U Ë`mV Va§JUmao
Ho$gm§gmaIo g§doXH$ V§Vy ho AgVo, `m Zù`m§_Ü`o AgUmè`m
Ðdmda JwéËdmH$f©UmÀ`m n[aUm_mZo Ë`mMo {VaHo$nU {H$Vr
Vo R>aVo. Ë`mg§X^m©V Amnbm _|Xÿ earamMm Vmob gm§^miV
AgVmo. na§Vw, `m g§doXH$ V§Vy§Mo {VaHo$nU dOZa{hV
AdñWoV, H$moUË`mhr pñWVrV eara Agbo Var, AmVm
EH$m R>amdrH$ {XeoZo {VaHo$ hmoVM Zmhr, qH$~hþZm Vo gVVM
H$gohr doSo>dmH$So> hmoV amhVmV Am{U Ë`mVyZ gVVM Vmob
Joë`mMr ^mdZm {Z_m©U hmoVo. dOZa{hV AdñWoMm Am{U
aŠVmÀ`m OmñV à_mUmVë`m hmoUmè`m A{^gaUm_wio
S>moù`mVë`m Ðdmda Vmo EHy$U Ðd dmT>Ê`mMm n[aUm_ hmoVmo.
Ë`m_wio S>moù`mMm EHy$U AmH$maM dmT>Vmo Am{U Ë`m_wio
Ñï>rXmof {Z_m©U hmoVmo. Vmo Z§Va ~am hmoÊ`mghr ~amM H$mi
bmJVmo. {edm` "ñnog dm°H$' KoUmè`m, A§VamimV Iwë`mZo
\o$a\$Q>H$m _maUmè`m§Zm _moR>çm à_mUmV A{VZrb
{H$aUm§À`m gm{ÞÜ`mV amhmdo bmJVo. Ë`m_wio AZoH$
A§Vamidram§Zm S>moù`mV AZoH$ bhmZ bhmZ _moVrq~Xÿ
hmoÊ`mÀ`m Ìmgmbm gm_moao Omdo bmJbo Amho. {edm` EH$
WmoS>r {d{MÌ ~m~ bjmV Ambr Amho H$s dOZa{hV
AdñWoV Am{U A{Ve` {ZamoJr {ZOªVwH$ dmVmdaUmV ~amM
H$mi am{hë`mZo earamMr amoJà{VH$maeŠVrhr H$_r hmoVo...

A§Vami`mZmVë`m `§Ìm§_YyZ `oUmè`m AmdmOmbm H$mhr
n`m©` ZgVmo. gJirH$So> AZoH$ N>moQ>o n§Io hdm IoiVr
amIÊ`mgmR>r MmbyM R>odmdo bmJVmV, Ë`m§Mm gVV AmdmO
hmoV AgVmo. `mZmMo Vmn_mZ H$m`_ R>odUmar `§ÌUmhr gVV
AmdmO H$aV AgVo. VgoM, n¥Ïdrer
hmoUmè`m gVVÀ`m ao{S>Amo g§nH$m©Mo,
{Za{Zamù`m g§^mfUm§Mo AmdmO, doJdoJir
agX nwadUmar A§Vami`mZo-eQ>b`mZo
Ë`m§Mr `o-Om, Vr Amë`mda Ë`m§Mo
OmoS>H$m_, Ë`m§Mo naVrMo àdmg, `m
gJù`mVyZ gVVMm AmdmO hmoV AgVmo.
{edm` ho gd©H$mhr \$ma N>moQ>oImZr OmJoV
hmoV AgVo. `m gJù`m_wio {H$Vrhr
R>adbo Var A§Vamidram§À`m PmonoMo Imo~ao
hmoVoM. em§V Am{U nwaoer Pmon hmoV
ZmhrM. Ë`mMmhr n[aUm_ earamda hmoV
AgVmo. hmSo>, ñZm`y, aŠVm{^gaU ZrQ>
MmbÊ`mgmR>r Img ~Zdboë`m gmYZm§À`m
dmnamVyZ nwaogm doi ì`m`m_ hm ¿`mdmM
bmJVmo. Vohr `m gmYZm§Zm ~m§YyZ KoVboë`m

pñWVrV. H$maU Amnë`m ñZm`y§Zm ì`m`m_ H$aVmZm n¥Ïdrda
JwéËdr` ËdaUmZo Omo `mo½` VUmd {_iVmo Ë`mbm `oWo
n`m©`r `m§{ÌH$ VUmd `§Ìo dmnê$Z _wÔm_ {Z_m©U H$amdm
bmJVmo.

A§Vamidram§Zm da OmVmZm OodT>r H$miOr ¿`mdr
bmJVo Ë`mnojm OmñV H$miOr naVrÀ`m àdmgmV ¿`mdr
bmJVo. AdH$menmofmI YmaU H$ê$Z naVrÀ`m `mZmVyZ
àdmg gwê$ hmoVmo. n¥ÏdrH$So> `oUmao `mZ Ë`mMm ImbMm ^mJ
n¥ÏdrH$So> R>odV M¸$ Imbr H$mogiV AgVo. n¥ÏdrnmgyZ
100 {H$bmo_rQ>a A§Vamda dmVmdaUmV {eaë`mMr n{hbr
OmUrd EH$m \$ma _moR>çm YŠŠ`mZo hmoVo. hdoer hmoUmè`m
Kf©Um_wio `mZmÀ`m ~mhoaÀ`m n¥ð>^mJmMo Vmn_mZ àM§S>
dmT>Vo. EdT>o H$s Xþê$Z nmhUmè`mbm Va AmJrMm EH$
bmoiM Imbr `oV Amho Ago {XgVo. `mMdoir
A§Vamidram§darb "Or-~b' dmT>V OmVo Vo H$YrH$Yr
12Or Vo 15Or n`ªVhr dmTy> eH$Vo. `m Xaå`mZ `mZmMr
{Xem `mo½` R>odUo ho \$ma JaOoMo AgVo. ZmhrVa àM§S>
doJmZo n¥ÏdrH$So> {ZKmbobo `mZ dmVmdaUmÀ`m Am{U
JwéËdmH$f©UmÀ`m EH${ÌV n[aUm_mZo nwZü A§VamimV
{^aH$mdbo OmÊ`mMr eŠ`Vm AgVo.

~è`mMXm n¥Ïdrda naVUmao `mZ {dñVrU© nR>mamdarb
YmdnÅ>rda CVadÊ`mV `oVo. na§Vw gmo`yP _m{bHo$Vrb
`mZmMm A{¾~mU nyU©nUo OiyZ OmVmo Am{U \$ŠV
A§Vamidra ~gbobr N>moQ>r "AdH$meHw$nr' n°ameyQ>À`m
gmhmæ`mZo dmid§Q>mVrb EImÚm {dñVrU© nR>mamda qH$dm
g_wÐmV CVadbr OmVo. _mÌ Ë`mVyZ A§Vamidra gwIê$nnUo
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naVbo Agbo Var dOZa{hV AdñWoVyZ Amë`m_wio Ë`m§Zm
O{_Zrda gmYo MmbUo, ~mobUohr nQ>H$Z O_V Zmhr.
S>moù`m§da CnMma ìhmdo bmJVmV. Va§JÊ`mMr gd` Pmë`mZo
Vmob gm§^miV C^o amhUo, _mZ didUo, nQ>H$Z diyZ
~KUo, `m gmÜ`m Jmoï>r H$aUohr O_V Zmhrgo hmoVo. EdT>oM
Zmhr Va Or^ EdT>r OS> hmoVo H$s naV Amboë`m
A§Vamidram§À`m ~mobÊ`mVhr Xmof CËnÞ Pmbobm {XgVmo.
H$mhtZm Va IwMuVyZ CR>VmM `oV Zmhr, ^modi `oVo,
Ë`m_wio Hw$nrVyZ A§Vamidram§Zm CMbyZM ~mhoa H$mT>VmV.
_D$ Amam_IwMuV R>odVmV qH$dm bJoMM ñQ´>oMadê$Z Ë`m§Zm
BpñnVimV Ý`mdo bmJVo. {H$_mZ 15 {Xdg Vo H$Yr Va
VrZ Mma _{hÝ`m§À`m CnMmamZ§Va, {deofV: `mo½`, ^anya
ì`m`m_ Am{U `mo½` AmhmamZ§VaM A§Vamidra n¥Ïdrdarb
Cd©[aV gm_mÝ` OrdZ OJy eH$VmV. nU ñZm`y§_Ü`o Ambobo
_mX©d Am{U dñVw_mZ H$_r Pmbobr hmSo> nwÝhm
n{hë`mgmaIr H$UIa ìhm`bm _mÌ {H$Ë`oH$Xm df©^ahr
bmJVmo. Aem gmè`m {Xì`mVyZ OmV ZdZdrZ à`moJ H$arV,
AmO EHy$UM kmZmÀ`m H$jm é§XmdÊ`mMo H$m_ ho
A§Vamidra H$arV AmhoV. H$ënZm Mmdbmgma»`m
dram§JZmhr `mV AmhoV, H$s Á`m§Zm A§VamimV
nmohmoMÊ`mAmYrM, dmQ>oVM _mhrV Pmbo hmoVo H$s naVrÀ`m
àdmgmV AnKmV hmoD$ eH$Vmo Vo! Vmo {H$Vr _moR>m Agob
Ë`mV AmnU dmMy eHy$ H$s Zmhr `mMr A{YH$ H$miOr Z
H$aVm, YramZo Amnbo gmao Zo_bobo à`moJ Ë`m§À`m M_yZo
Ho$bo. gwZrVm {dë`ågZo Va AdH$memV OmñVrV OmñV
H$mi amhÊ`mMm, OmñVrV OmñV H$mi ñnog dm°H$ H$aÊ`mMm
{edm` A§VamimV ì`m`m_ H$aÊ`mMm {dH«$_hr Ho$bm Amho.
~moñQ>Z _°aoWm°Z Imbr gwê$ AgVmZm Ë`m H$mbmdYrVM {VZo
A§VamimV Vr nyU© Ho$br Amho, Vohr Img YmdÊ`mMo `§Ì
(Q´>oS>-{_b) dmnê$Z. ì`m`m_mMm {H$Vr Mm§Jbm n[aUm_
AdH$me`mÌoV Am{U Z§Vahr hmoVmo hohr {VZo XmIdyZ {Xbo
Amho. Iao Va gmao A§VamidraM Amnë`m {Odmda CXma
hmoD$Z `m YmS>gr Am{U A{^Zd joÌmV nmD$b R>odV
AgVmV. ^maVmVë`m ZdrZ {nT>rbmhr hr Zdr AmìhmZo
XoUmao Zdo joÌ AmVm Iwbo hmoV Amho. Ë`mMm J§^ranUo
{dMma AmVm H$am`bmM hdm Amho. Mbm Va _J
AmOnmgyZM {dkmZmÀ`m Aä`mgmgmo~V ì`m`m_mbmhr bmJy
`m....AmH$membm JdgUr KmbUo AmVm AeŠ` am{hbobo
Zmhr.

A§VamimV ñÌr-nwéf g_mJ_ Am{U àgyVr hmoUo eŠ`
Amho H$m`?

Iao gm§Jm`Mo Va gÜ`mVar `mMo CÎma "_mhrV Zmhr'

Ago AJXr gmono Amho. _mZdmÀ`m AmOn`ªVÀ`m
A§VamimVrb dmñVì`mV AOyZVar `m Jmoï>r Pmboë`m
ZmhrV. na§Vw `mMr eŠ`Vm {H$Vr Amho, Vr Ho$ìhm, H$er
Am{U H$moR>o, `mÀ`m g¡Õm§{VH$ {dMmam§Mo emñÌk Am{U
{dMmad§V `m§À`mgmo~VM _m{hVràgmaUmÀ`m _mÜ`_m§_Ü`o
H$mhr dfmªnmgyZ _moR>oM dmXi CR>bobo Amho. Ë`mMo H$maUhr
amñVM åhUm`bm hdo Amho. H$maU AmOn`ªVÀ`m A§Vami
dmñVì`mV, pñÌ`m Am{U nwéf, H$mhr H$mi EH$mM `mZmV
EH$Ì am{hbo Agbo, Var Ë`m§À`mV H$moUË`mhr àH$maÀ`m
b¢{JH$ AmMmambm nyU©nUo ~§XrM KmVbobr hmoVr. Agm
AmOn`ªVMm {Z`_M hmoVm. `oË`m H$mhr dfm©V A_o[aHo$Zo
Or _mZd`wŠV "_§Ji-_mohr_' H$am`Mr R>adbr Amho, Ë`mV
M¸$ b¾ Pmboë`m EH$m OmoS>ß`mbm A§VamimV nmR>dÊ`mMr
V`mar Ho$bobr Amho. `m _mo{h_obm bmJUmam H$mbmdYrhr
IynM OmñV Amho. Ë`m§Zm _§Jimn`ªV OmD$Z _§JimÀ`m
H$joV \o$è`m _mê$Z n¥Ïdrda naV `m`Mo Amho. gÜ`m
Amnbo _§Ji`mZ _§Jimn`ªV nmohmoMm`bm 300 hÿZ OmñV
{Xdg bmJbo AmhoV. hm H$mbmdYr J¥hrV Yabm Va
ZmgmÀ`m `m _§Ji^oQ>rÀ`m A§Vami dmarbm M¸$ XmoZ df}
bmJVrb Agm A§XmO Amho. Ë`m_wio Agm H$mhr
g_mJ_mMm àH$ma {ZXmZ àm`mo{JH$ AdñWoV Var KS>Ê`mMr
eŠ`Vm qH$dm Ver nadmZJr, _w^m `m OmoS>ß`mg Agmdr
H$s Zgmdr `mdê$Z ho dmXi CR>bo Amho. EHy$UM
OrdZmVë`m CnOV~wÕrMm, Z¡g{J©H$ JaOm§Mm {dMma Ho$bm
Va, "Amhma, {ZÐm, ^` Am{U _¡WwZ' `m Mma ~m~r Zoh_rM
bjmV ¿`m`bm hì`mV. Ë`m_wio ñÌr-nwéfg§~§Y _J Vo
^md{ZH$ AgmoV H$s {Zìdi emar[aH$ JaO Agmo, Ë`mda
AmVm {dMma H$am`bmM bmJUma Amho.

n¥ÏdrIoarO `m BVa J«h-CnJ«hm§da _mZddñVr H$aUo
eŠ` Amho H$m` hm EH$ ^{dî`mVbm Ë`mnwT>rb {dMmahr
nmR>monmR> `oUmaM Amho. Oa H$m Aer dñVr eŠ` Agob
Va AWm©VM _mUgm§Mr nwT>rb {nT>r VoWo {dH${gV
hmoÊ`mgmR>r, VoWo amhUmè`m _mUgm§H$Sy>Z àOZZ hmoUo hr
EH$ AmoKmZoM Ambobr Z¡g{J©H$ gm_mÝ` ~m~ Amho. Vo
eŠ` Amho H$m, hm {dMma H$amdmM bmJUma Amho. Vohr
VoWo OmVmZm H$amì`m bmJUmè`m XrK© _wXVrÀ`m
A§VamiàdmgmÀ`m H$mbmdYrVhr ñÌr-nwéfg§~§Y {Z_m©U
hmoÊ`mnmgyZ Vo àË`j VoWo hmoUmè`m dñVr qH$dm
dgmhVt_Ü`o H$m` hmoUma Amho, `mMmhr {dMma H$ê$Z.
Agm {dMma hmoVmZm H$moUË`m ~m~r _hÎdmÀ`m R>aVmV
`m~Ôb "goŠg BZ ñnog' `m ZmdmZo {hñQ>ar M°ZbZo EH$
bKwnQ>hr V`ma Ho$bm hmoVm. AmW©a gr. ŠbmH©$, BgmH$
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A{g_m°ìh, ñQ>o\o$Z hm°qH$J Aem Wmoa {dMmaVÁkm§Zrhr
`mg§~§Yr {d{dY d¡km{ZH$ MMm© Amnë`m nwñVH$m§_YyZ
Ho$bobr Amho, Va H$mhr A§Vami`mÌtZrhr (`mV
A§Vamiàdmg Ho$bobo EH$ OmoS>no àm_w»`mZo Amho) `m~m~V
Amnbo {dMma ì`ŠV Ho$bo AmhoV. gdmªZrM
A§Vami`mZmVrb gyú_JwéËd åhUOo dOZa{hV AdñWoVrb
ào_, àU` Am{U g_mJ_ `m VrZhr ~m~r `mo½` àH$mao
eŠ` ZmhrV, Ë`mV ~è`mM AS>MUr AmhoV AgoM dV©dbo
Amho.

dOZa{hV AdñWoMm Amnë`m earamda hmoUmam EH$
_w»` n[aUm_ åhUOo Amnë`m earamVrb Oo aŠV Am{U
BVa ÐdnXmW© AmhoV Ë`mMo hmoUmao {dñWmnZ. gm_mÝ`nUo
n¥Ïdrda AgVmZm earamVrb aŠV Am{U BVa ÐdnXmW©,
qH$dm àdmhr nXmW© åhUy `m, Vo O{_ZrH$So>, Imbr dmhV
OmÊ`mMr Ë`m§Mr YmaUm AgVo, Ë`m_wio Vo nm`mH$So> qH$dm
H§$~aoÀ`m ImbÀ`m ^mJmH$So> gm_mÝ`V: Vo OmV AgVmV,
Jmoim hmoV AgVmV. `m CbQ>, S>moŠ`mÀ`m H$dQ>rV
AgUmè`m _|Xÿbm, hmVm§Zm Am{U N>mVrbm hmoUmam
aŠVnwadR>m H$_r hmoV AgVmo. Vr H$_VaVm ^ê$Z H$mT>Ê`mMo
H$m_ öX` Am{U Ë`mbm OmoS>boë`m R>amdrH$ A§VJ©V aMZm
AgUmè`m aŠVdm{hÝ`m Zoh_r H$arV AgVmV. Ë`m_wio
EH§$XarVM earamÀ`m daÀ`m ^mJmH$So> A{YH$ à_mUmV
àdmhr nXmW© T>H$bÊ`mMr earamV Z¡g{J©H$ `moOZm AgVo.
Ë`m_wio dOZa{hV AdñWoV Ë`mMm n[aUm_ Agm hmoVmo H$s
b¢{JH$ g_mJ_mV Amdí`H$ AgUmao H§$~aoImbrb ^mJ
nwaogm aŠVnwadR>m Z Pmë`mZo nwaogo CÔr{nVM hmoV ZmhrV!
hr EH$ à_wI AS>MU, nwéf Am{U pñÌ`m `m XmoKm§gmR>rhr
hmoVo. Ë`mM~amo~a dOZa{hV AdñWoV earamMr H$moUVrhr
bhmZer hmbMmb hr g§nyU© earambmM Ë`m {XeoZo Va§JV
ZoÊ`mV hmoVo. Ë`mda {Z`§ÌU amhV Zmhr. dOZa{hV pñWVrV
Ho$boë`m EH$m à`moJmV gmÜ`m Mw§~ZmÀ`m àg§JmV
XmoKm§À`mhr WmoS>çmem hmbMmbtZr Vo XmoKohr `mZmÀ`m EH$m
Q>moH$mH$Sy>Z Xþgè`m Q>moH$mH$So> dmhmV OmD$Z {VWë`m q^VtZm
AmnQ>Ê`mMm AZw^d Ambm Amho. EH$_oH$m§Zm Odi
KoÊ`mÀ`m à`ËZmV XmoKo EH$_oH$m§À`m Odi {_R>rV Z `oVm
àË`jmV Ë`m hmbMmbr_wio XmoKohr doJù`mM {Xeobm, Jmob
{\$aV Am{U EH$_oH$m§nmgyZ Xÿa dmhmV OmÊ`mMm AZw^d
Ambobm Amho. dOZa{hV AdñWoV {H«$`m-à{V{H«$`m hm
Z¡g{J©H$ {Z`_, Á`mbm AmnU Ý`yQ>ZMm {Vgam {Z`_
åhUVmo, Ë`mMo ho doJioM n[aUm_ {XgyZ `oVmV. VoM
àU`H«$sSo>V ~mYm AmUUmao R>aVmV. EH$ åhUOo H$moUË`mM
nXmWmªZm dOZ Zgë`mZo "Kf©U' hr ~m~ hmoVM Zmhr,

qH$dm Pmbr Va \$maM ZJÊ` à_mUmV hmoVo. Ë`m_wio
g_mJ_mgmR>r Á`m Ad`dm§Mo EH$_oH$m§À`m g§nH$m©Zo CÔrnZ
ìhm`bm hdo, Vo hmoUmaM Zmhr. hr \$maM _moR>r AS>MU
Amho. {edm` Ðdm§Mo ñÌdZhr dOZa{hV AdñWoV H$go hmoVo
Vo OmUyZ ¿`mdo bmJob. gmYm Km_ Amë`mda Vmo A§J^a
Jmob Jmob W|~m§gmaIm O_m hmoVmo Am{U Ë`mMm EH$ Km_Q>
WaM eara^a V`ma hmoVmo. H$maU H$moUVmhr Ðd {ZWiUo,
"Imbr JiUo' ho `oWo hmoVM Zmhr. H$ënZm H$am, Mw§~Z
KoVmZm ñÌdbobm Ðd {VWoM Mohè`mÀ`m Amgnmg Va§JV
am{hbobm Agob...

`mhr n[apñWVrV g_mJ_ H$am`MmM Pmbm Va
Ë`mgmR>r XmoKm§Zmhr EH$_oH$m§À`m AJXr Odi, KÅ>, Am{U
H$moUË`mVar pñW{VñWmnH$, a~amÀ`m qH$dm VËg_ nÅ>çm§Zr
~m§YyZ ¿`mdo bmJob. {edm` Ë`mMdoir `m XmoKm§Zm `mZmÀ`m
EImÚm q^Vrbmhr ~m§Yboë`m pñWVrV amhmdo bmJob. nU
_J Ë`mVbr gmar _OmM {ZKyZ OmB©b! {edm`
A§Vami`mZmV EH§$Xa CnbãY AgUmè`m OmJoV, H$moR>ohr
ImOJr EH$m§V, àU`mamYZogmR>r bmJUmam {Zdm§VnUm
{_iUo XþamnmñVM. Oo_Vo_ 10 \y$Q> bm§~r Am{U gmSo>ghm-
gmV \y$Q> é§Xr AgUmè`m, ZiH$m§S>çmgma»`m OmJoV AZoH$
g§JUH$ Am{U `§Ìm§gH$Q>, {VWo amhUmao A§Vamidrahr
AgUma, Vohr Mma qH$dm ghm! Voìhm Ë`mVë`m \$ŠV
XmoKm§gmR>r, ~mH$sÀ`m BVam§Zm Q>miyZ, H$Yr, H$moUVm Am{U
H$gm ImOJrnUm {_iUma? {edm` _§X àH$memMo, dñÌm§Mo
H$m`? Voìhm Vo H$mhr O_Uo Zmhr!

`m gmè`m àH$mamZ§Va dOZa{hV AdñWoV J^©YmaUm hmoVo
H$s Zmhr ho H$mhr AmVmM gm§JVm ̀ oUo H$R>rUM Amho. g_Om
A§Vami dmñVì`mV J^©YmaUm PmbrM, Va J^©YmaUoZ§Va
J^©dVr am{hbobr ñÌr Ë`m _wbmMo `m pñWVrV Mm§Jbo nmofU
H$ê$ eHo$b H$m hmhr àýM Amho. AdH$me`mZmVë`m H¥${Ì_
dmVmdaUmMm, dOZa{hV AdñWoV V`ma hmoUmè`m J^m©da
H$m` n[aUm_ hmoB©b, Ë`mMr dmT> Ë`m AmB©À`m nmoQ>mV H$er
Am{U {H$Vr hmoB©b, AmB©À`m nmoQ>mbm Ë`m dmT>rMm {H$Vr VmU
nSo>b, Vr Vmo ghZ H$ê$ eHo$b H$s Zmhr? `m~Ôb AmO
H$moUrhr H$mhrhr gm§Jy eH$V Zmhr. A§VamimVë`m àM§S>
à_mUmV Am{U gVV hmoUmè`m {d{dY àmaUm§À`m CËgO©Zmbm
Vmo J^© H$gm Vm|S> XoD$ eHo$b, H$s Ë`mÀ`mda H$mhr A{Zï>
n[aUm_ hmoD$Z, Ë`mbm H$mhr An§JËd `oD$ eHo$b, qH$dm
dOZa{hV AdñWo_wio Ë`mMr A{Z`{_V Am{U AdmOdr dmT>
hmoD$Z EImXo amjgr AmH$mamMo ~mi {Z_m©U hmoÊ`mMr
eŠ`Vm Amho H$m`, Aerhr ^rVr gÜ`m emñÌkm§À`m _ZmV
Amho. Ë`m_wio Aem AdmOdr dmT> AgUmè`m ~mimÀ`m
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OÝ_mÀ`m doir AmB©À`m àH¥${VñdmñÏ`mMo H$m`? Vr hmoUmar
àgyVr _mÌ Z¸$sM gm_mÝ` ZgUma. eë`{H«$`m åhUOo
grPar`ZM H$amdo bmJUma. nU _J Ë`mV hmoUmè`m
aŠVñÌmdmMo H$m`? AOyZVar H$moUVrhr eñÌ{H«$`m
A§VamimV Ho$br Jobobr Zmhr.

à`moJemioV V`ma Ho$boë`m H¥${Ì_ gyú_JwéËdmV,
~rOm§S> Am{U ewH«$O§Vy§_YyZ (narjmZirV) J^©YmaUm eŠ`
Amho H$m` Agohr à`moJ Pmbo AmhoV. Ë`mV
gyú_JwéËdm_wio ewH«$O§Vy§Mo ^aH$Q>UoM Ë`m§Zm ~rOm§S>mH$So>
ZoÊ`mg ~mYm R>aVo, {edm` Ë`m_wio _rbZmVhr à{V~§Y

{Z_m©U hmoVmo Ago Ñï>moËnÎmrg Ambo Amho... Ë`m_wio ho
gmaoM àý AÚmn AZwÎm[aV, AkmVM AmhoV.

A§Vami`mZmV AgVmZm {ZË`mÀ`m H$m_mVyZ {_imbobm
_moH$im doi \$maM H$_r AgVmo. `m gmè`mV ào_mamYZ,
àU` Am{U Z§Va g_mJ_ `mgmR>r A§Vamidram§_Ü`o Vem
OmoS>çmhr O_ë`m nm{hOoV. H$maU à`moJ åhUyZ Ho$bobm
g_mJ_ Am{U _Zo OwiyZ Pmbobr ào_mMr n[aUVr `mV
_moR>mM \$aH$ Amho. Ë`m_wio àË`oH$mMm ñd^md Am{U Ë`mMr
ào_^mdZm `m Jmoï>rhr O_og Yam`bm hì`mV. H$mhr dfmªnydu
ZwH$VoM b¾ Pmbobo EH$ OmoS>no H$mhr {Xdgm§gmR>r
A§Vamiàdmgmg Jobo hmoVo. Vo naV Amë`mda Ë`m§Zm
nÌH$mam§Zr Ë`m§À`m A§VamimVë`m ImOJr ào_OrdZm~Ôb
AWm©VM ImoXÿZ ImoXÿZ {dMmabohr. Ë`mZo "EHy$UM {Z`mo{OV
H$m_m§_wio ̀ m Jmoï>tZm doiM ZìhVm' Am{U {VZohr "H$m_m§_Ü`o
BVHo$ ì`J« hmoVmo H$s Vgm {dMmahr _ZmV Ambm Zmhr' Aer
CÎmao {Xbr hmoVr. H$mhrVar KS>bohr Agmdo, nU gÜ`m
{Z~ªY Agë`m_wio Vo Ago gm§JV AmhoV Agm àdmXhr
_mÜ`_m§Zr Ë`mdoir Ho$bm hmoVm. Agmo. AmO H$moUVrhr Z¸$s
{ZUm©`H$ _m{hVr hmVr Ambobr Zmhr hoM Iao.

g_Om M§Ðmda ^{dî`mV dñVr ñWmnZ Pmbr, Va
{VWbo JwéËdmH$f©U n¥Ïdrnojm \$maM H$_r åhUOo EH$fð>m§e
Amho. Va _§Jimda Vo n¥ÏdrÀ`m gmYmaU {Zå_o Amho.

Ë`m_wio naJ«hm§da dgmhVr Pmë`mg _mZdm§À`m nwT>rb
{nT>rMo nwT>o H$go Am{U H$m` hmoUma Amho, Ë`mMm {dMma
AmVmnmgyZ ZrQ> H$amdm bmJUma AmhoM. `m~m~VrV
A§Vami`mZmVM "H¥${Ì_ JwéËd' H$go V`ma H$aVm `oD$
eHo$b hmhr {dMma Pmbm Amho. Ago EH$ A§Vami`mZ
~Zdm`Mo Á`mMm AmH$ma EImÚm _moR>çm _oXÿdS>çmgmaIm
qH$dm Jmob nmoH$i ~m§JS>rgmaIm Agob. n¥Ïdr^modVr

H$joV AgVmZmM ho ~m§JS>r`mZ gVV ñdV:^modVr {\$aV
amhrb. Ë`m_wio AnH|$Ðr ~bm_wio (g|{Q´>â`wJb \$mog©_wio)
`m nmoH$i ZirÀ`m AmV, nU {VÀ`m ~mhoaÀ`m ~mOyÀ`m
q^Vrda JwéËdn[aUm_ OmUdob. AWm©V ZirÀ`m AmVyZ,
Ë`m q^Vtda MmbVm `oÊ`mgmaIr AdñWm àmá hmoB©b.
åhUm`bm ho N>mZ dmQ>Vo. na§Vw hr EH$ H$ënZm Pmbr.
{dkmZH$Wm§_Ü`o Aem {\$aË`m V~H$S>çm§À`mhr ~è`mM
H$ënZm Ho$ë`m Joë`m AmhoV. àË`jmV Vr ~m§JS>r
n¥ÏdrgmaIo JwéËd (1Or) `oÊ`mgmR>r {H$Vr doJmZo {\$aV
R>odmdr bmJob, Vo {VÀ`m AmH$mamda Am{U {\$aÊ`mÀ`m
doJmda Adb§~yZ Agob. AmH$ma OmñV Va {\$aÊ`mMm doJ
OmñV... nU `m doJmMm {VÀ`m H$joda H$moUVm n[aUm_
hmoB©b? {edm` {VÀ`m EH$m ~mOyÀ`m q^Vrda Oo gmÜ`
hmoB©b Ë`mMdoir AmVë`m Xþgè`m ~mOyÀ`m q^Vrda qH$dm
Ë`m§À`m _Yë`m OmJoV H$m` hmoB©b? {VWbo gmaoM Xþgè`m
q^VrH$So> gVV H$mhr à_mUmV {^aH$mdbo Va OmUma
Zmhr... `m gmè`mMm {dMma H$amdm bmJUma Amho. Ë`m_wio
H¥${Ì_ JwéËdhr AmVmM CnbãY hmoUo H$R>rU.

AWm©VM `m `oD$ KmVboë`m "A§VamimV-`wJmV'
Amnë`mbm AmUIr Iyn à`moJ H$am`Mo AmhoV.
Q>ßß`mQ>ßß`mZo Vo Amnë`m kmZmV ^a KmbUmaM AmhoV.
^{dî`mV H$m` H$m` KS>Uma Amho Ë`mH$So> AmVm ZwgVoM
S>moio CKSo> R>odyZ \$ŠV ~¿`mMr ^y{_H$m nma Z nmS>Vm
AmnU {dkmZmMr H$mg Yê$Z Ë`mV gh^mJ H$gm XoD$
eH$Vmo `mH$So>hr bj Úm`bm hdo Amho.

- AmZ§X K¡gmg
anandghaisasgmail.com
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OmJ{VH$ Amamo½` g§KQ>ZoÀ`m 68ì`m ~¡R>H$sV 198
Xoem§À`m à{V{ZYtÀ`m MM}_Ü`o R>aë`mà_mUo Zmoìh|~a 18-
24 hm AmR>dS>m Xadfu O§VwZmeHo$ qH$dm à{VO¡{dHo$
(J¡a)dmnamg§~§Yr OZOmJ¥Vr gámh åhUyZ ZwgË`m
^maVmVM Zìho Va OJ^a nmibm OmVmo. OmJ{VH$ Amamo½`
g§KQ>ZoÀ`m 68ì`m ~¡R>H$sV Aem àH$maÀ`m MidirMr
Oê$a Agë`mMo R>abo. Am{U _J 2015 nmgyZ hm gámh
gd© OJ^a nmibm OmD$ bmJbm. à{VO¡{dH${damoYr
{OdmUy hr EH$ OmJ{VH$ g_ñ`m Pmbr Amho. 70 Vo
75% _¥Ë`y ho à{VO¡{dH${damoYr {OdmUyÀ`m àmXþ^m©dm_wio
Agë`mMo {ZînÞ Pmbo Amho. ^{dî`mV à{VO¡{dH$m§Mm
amoJ{ZdmaUmgmR>r dmna `eñdr hmoUma H$m Zmhr ho AmnU
AmO à{VO¡{dH$m§Mm {H$Vr H$miOrnyd©H$ dmna H$aV
AmhmoV ømda Adb§~yZ Amho, Ago OmJ{VH$ Amamo½`
g§KQ>Zobm dmQ>ë`m_wioM OmJ{VH$ à{VO¡{dH$ OmJê$H$Vm
gámhmMr ì`mnH$ ñVamda gwédmV Pmbr. 'Educate,

Advocate, Act now.' Ago ~«rXdmŠ` 2024-2025gmR>r
R>adÊ`mV Ambo hmoVo.

øm AZwf§JmZo à{VO¡{dH$mÀ`m ~è`mM A§Jm§Mm AmnU
_mM© _{hÝ`mÀ`m A§H$mnmgyZ D$hmnmoh Ho$bm. AOyZhr ~aoM
H$mhr gm§JÊ`mgmaIo Amho ømV e§H$m Zmhr.

no{Z{g{bZ ho n{hbo à{VO¡{dH$ ga AboŠPm§S>a
âboq_J øm g§emoYH$m_wio Amnë`mbm {_imbo.
à{VO¡{dH$m§Mr _m{hVr KoVmZm AmnU no{Z{g{bZ ømÀ`m
emoYmnmgyZ gwédmV H$amd`mg hdr hmoVr Ago H$mhr OUm§Zm
dmQ>Uo gmh{OH$ Amho. na§Vw _r _wÔm_M WmoS>m CbQ>m àdmg
Ho$bm. à{VO¡{dH$m§Mm A{Z~ªY dmna Ho$ë`mZo
à{VO¡{dH${damoYr (antibiotic resistant) {OdmUy§Mo
dmT>Umao à_mU hr Amnbr AmOMr g_ñ`m Amho, åhUyZM
no{Z{g{bZÀ`m Eo{Vhm{gH$ emoYmMr _m{hVr AmnU _wÔm_
_mJo R>odbr.nU gÜ`mÀ`m g_ñ`o_wio no{Z{g{bZÀ`m
emoYmMo Am{U âboq_J øm g§emoYH$mZo _mZdmda Ho$boë`m

CnH$mamMo _hÎd Oamhr H$_r hmoV Zmhr.
AboŠPm§S>a âboq_J Am{U A±{Q>~m`mo{Q>H$ `wJ
AmO 100 hÿZ A{YH$ A±{Q>~m`mo{Q>Šg åhUOo

à{VO¡{dHo$ dmnamV AmhoV (VŠVm 1). {OdmUy§_wio hmoUmè`m
amoJm§da à{VO¡{dH$m§Mm dmna H$ê$Z AmnU ghOnUo é½Um§Mo
àmU dmMdy eH$V AmhmoV. na§Vw no{Z{g{bZ `m
à{VO¡{dH$mMm emoY bmJÊ`mnydu åhUOo 1928 qH$dm
1940 nydu {OdmUy§À`m g§gJm©Zo \$ma _moR>çm à_mUmda
_mUgo _¥Ë`w_wIr nS>V hmoVr. j`, {Z_mo{Z`m øm amoJmZo
qH$dm ËdModaÀ`m {H$aH$moi OI_m§_Ü`o {OdmUyg§gJ© hmoD$Z
é½U _¥Ë`w_wIr nS>V AgV. {OdmUy§Zm _maÊ`mgmR>r à^mdr
Am¡fY`moOZm S>m°ŠQ>am§H$So> ZìhVr. no{Z{g{bZ ho n{hbo
à{VO¡{dH$. Ë`mMm emoY bmdbm AboŠPm§S>a âboq_J øm§Zr.
Am{U VoìhmnmgyZ ZdrZ ZdrZ à{VO¡{dHo$ emoYbr Jobr.
AboŠPm§S>a âboq_J ho à{VO¡{dH$ `wJmMo {Z_m©Vo R>abo.

Agm bmJbm no{Z{g{bZMm emoY
B§{n[a`b H$m°boO ñHy$b Am°\$ _o{S>{gZMo b§S>Z_Ü`o

g|Q> _oar hm°pñnQ>b hmoVo {OWo âboq_J ñQ>°{\$bmoH$m°H$g
{OdmUyda g§emoYZ H$aV hmoVo. 1904 nmgyZM Vo øm
hm°pñnQ>b_Ü`o ì`m»`mVm åhUyZ H$m_ H$aV hmoVo Am{U

H$Wm no{Z{g{bZÀ`m emoYmMr

S>m°. amO|Ð XodnyaH$a

à{VO¡{dH$m§Mo  {d{dY  JQ> : AmO 100hÿZ A{YH$
à{VO¡{dHo$ dmnamV AmhoV. Zdr Zdr hOmamo
à{VO¡{dH$`wŠV Am¡fYo (formulations) AmhoV.
Penicillins : (e.g., Amoxicillin, Penicillin G)

Cephalosporins : (e.g., Cephalexin)

Macrolides : (e.g., Azithromycin, Erythromycin)

Fluoroquinolones : (e.g., Ciprofloxacin, Levofloxacin)

Tetracyclines : (e.g., Doxycycline)

Aminoglycosides : (e.g., Gentamicin, Tobramycin)

Sulfonamides : (e.g., Trimethoprim/sulfamethoxazole)

VŠVm 1
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1928 À`m gw_mamg Vo àmÜ`mnH$ Pmbo. VoWoM 1928
_Ü`o (3 gßQ>|~a 1928) Ë`m§Zm no{Z{g{bZMm emoY
bmJbm. hm emoY `moJm`moJmZo bmJbm Ago åhQ>bo OmVo.

AJma øm KZ _mÜ`_mda noQ´>r ßboQ>_Ü`o
ñQ>°{\$bmoH$m°H$g {OdmUy Vo dmT>dV AgV. Aem H$mhr ßboQ
à`moJemioVrb Q>o~bmda R>odyZ (WmoS>çm
{ZîH$miOrnUmZoM) Vo gwÅ>rda Jobo hmoVo. naV Ambo Voìhm
Ë`mVë`m EH$m ßboQ>darb KZ _mÜ`_mda EH$m ~waerMr
dmT> Pmbr hmoVr. Iao Va øm ßboQ AmVm ñdÀN>VogmR>r
Om`À`m! `oWoM Vmo `moJm`moJ Pmbm. Ë`mMo Ago Pmbo, H$s
Ë`m§À`m Hw$eb {ZarjUm_Ü`o EH$ Jmoï> Aer Ambr H$s Ë`m
~waerÀ`m ^modVmbÀ`m ^mJmV ñQ>°{\$bmoH$m°H$g {OdmUyMr
dmT> Iw§Q>br hmoVr Va H$mhr {OdmUy {daKiyZ Joë`mgmaIo
{XgV hmoVo, dmMH$m§Zm AmR>dU XoD$ BpÀN>Vmo H$s _mJÀ`m
A§H$mV KZ _mÜ`_mda {OdmUyÀ`m dgmhVr (colony)

AmnUmg ZwgË`m S>moù`mbm {XgVmV Vo ñnï> Ho$bo hmoVo.
AmH¥$Vr 1 _Ü`o nw§OŠ`mgma»`m ~waerÀ`m colonies  nmhm
Va {OdmUy§À`m AJXr JmobmH$ma {R>nŠ`mgma»`m colonies

nmhm. Aer H$ënZm H$am H$s hrM Vr ßboQ> Or âboq_J
øm§Zr nm{hbr. Va Ago {XgVo H$s {R>nŠ`mgma»`m
{OdmUy§À`m colonies ~waerÀ`m colonyÀ`m Odi Oam
A^mdmZoM AmhoV. âboq_J øm§À`m _ZmV e§H$m Ambr H$s
hr ~waer _mÜ`_m_Ü`o H$mhr nXmW© gmoS>V Agmdr H$s
Á`m_wio {OdmUy§Mr dmT> hmoV Zmhr. _J Vo à`moJmbm
bmJbo. ~waer dmT>dm`Mr Am{U Ë`m ÐdmMm {OdmUy§À`m
dmT>rda n[aUm_ nmhm`Mm. Ë`m§Zr ßboQ> EH$ ghH$mar _{b©Z
{àg (Marlin Pryce) ømbm XmIdbr. Iao åhUOo hm
emoY AnKmVmZo bmJbm Ago åhUUo AemñÌr` dmQ>Vo.
H$mhr df} AJmoXa âboq_J øm§Zm, _mUgmÀ`m e|~S>m_Ü`o,
Ë`mÀ`m Aly§_Ü`o Am{U Am{U H$m|~S>rÀ`m A§S>çmVrb

AmH¥$Vr 1
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nm§T>è`m ~bH$m_Ü`o {OdmUy§Zm {daKiyZ Q>mH$Umè`m
bm`gmoPmB_ (Lysozyme) øm à{WZm§Mm emoY bmJbm
hmoVm. Ë`mgmaIoM ho H$mhrVar Amho Ago âboq_Jgma»`m
emñÌkmÀ`m S>moŠ`mV Ambo ZgUma H$m?

nwT>o Ë`m ~waerMm Aä`mg H$ê$Z Vr Penicillium

notatum Agë`mMo g_Obo. Z§Va {VMo Zmd Penicillium

chrysogenum Ago R>abo. âboq_J øm§Zr Amnbm hm
emoY British Journal of Experimental Pathology,

June 1929 _Ü`o à{gÕ Ho$bm hmoVm. nU Ë`mV {OdmUy§Zm
_maUmè`m à{VO¡{dH$m§~Ôb Am{U Ë`mÀ`m d¡ÚH$emñÌmVrb
Cn`moJm~Ôb Ë`m§Zr \$maM AmoPaVm C„oI Ho$bm hmoVm.

hm°dS©> âbmoar (Howard Florey) Am{U AÝñQ>© MoZ
(Ernst Chain) øm XmoKm§À`m AWH$ à`ËZm§VyZ Am¡fY
åhUyZ ~hþCn`moJr no{Z{g{bZ Amnë`mbm {_imbo Amho.
1928 _Ü`o à`moJemioVrb âboq_JÀ`m emoYmVyZ 1940
-42 À`m gw_mamg ho à{VO¡{dH$ Am°Šg\$S©> `oWo {dH${gV
Pmbo. Ë`mdoir OmJ{VH$ `wÕmV (World War II ) OI_r
g¡{ZH$m§Zm dmMdÊ`mÀ`m H$m_r no{Z{g{bZ øm
à{VO¡{dH$m§Mm _moR>m Cn`moJ Pmbm. 1945 _Ü`o âboq_J,
hm°dS©> âbmoar Am{U AÝñQ>© MoZ øm {VKm§Zm Zmo~ob
nm[aVmo{fH$ XoÊ`mV Ambo. àW_M à{VO¡{dH$ ho à^mdr
Am¡fY {_imë`mZo _J emñÌk AmUIr H$mhr à{VO¡{dHo$
{_iVmV H$m øm_mJo bmJbo.

1940 Vo 1965 _Ü`o AZoH$ à{VO¡{dH$m§Mm emoY
bmJbm. AmH¥$Vr 2 _Ü`o øm Xaå`mZ emoYÊ`mV Ambobr
à{VO¡{dHo$ XmIdbr AmhoV. øm {Za{Zamù`m à{VO¡{dH$m§Mm
{d{dY {Za{Zamio {OdmUyOÝ` AmOma ~ao H$aÊ`mgmR>r \$ma
_moR>m Cn`moJ Pmbm.

no{Z{g{bZÀ`m {dH$mgmg§~§Yr AmUIr H$mhr
1928 À`m Xaå`mZ ~waer _moR>çm à_mUmda dmT>dyZ

Ë`mnmgyZ no{Z{g{bZ ewÕ ñdê$nmV {_idÊ`mMr gmo`
ZìhVr. _moR>çm à_mUmda no{Z{g{bZ {Z{_©Vr, no{Z{g{bZMo
ewÕrH$aU, no{Z{g{bZMm amoJO§Vy§da n[aUm_ nmhUo,
no{Z{g{bZMm BVa H$mhr dmB©Q> n[aUm_ hmoVmo H$m ho VnmgUo
Aem AZoH$ Jmoï>r Ho$ë`m{edm` Ë`mMm Am¡fY åhUyZ
é½Um§da dmna H$aVm `oV Zmhr, ho bjmV ¿`mdo. åhUyZM
1928 gmbr à`moJemioVrb emoYmZ§Va àË`j dmnamV
`oUmao no{Z{g{bZ V`ma H$maÊ`mg 1940 gmb COmS>bo.

øm H$m_mV AZoH$ g§emoYH$m§Mr _mobmMr H$m_{Jar
Amho. ga {dë`_ ñHy$b Am°\$ n°Wm°bm°Or øm g§ñWoV hm°dS©>
âbmoar øm§À`m ZoV¥ËdmImbr AÝñQ>© MoZ `m§À`m~amo~aM _oar
âbmoar (Mary Ethel Florey), Zm°_©Z {hQ>bo (Norman

Heatley), _mJm©aoQ> OoqZJO (Margaret Jennings) øm§Zr
Iyn g§emoYZ Ho$bo, ho bjmV ¿`m`bm hdo.

S>m°Wu hm°O{H$Z (Dorothy Hodgkin) øm _{hbm
emñÌkmZo no{Z{g{bZ øm à{VO¡{dH$m§Mr aoUy-aMZm

AmH¥$Vr 2
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(Molecular structure) R>adbr Am{U Ë`m§Zm
1964 gmbr Zmo~ob nm[aVmo{fH$ {_imbo. øm aMZo_wioM
no{Z{g{bZ ho ~rQ>m b°ŠQ>_ à{VO¡{dH$ Agë`mMo g_Obo.
øm emoYmMo _hÎd Ago, H$s ~waerZo ~Zdboë`m
à{VO¡{dH$mÀ`m aMZo_Ü`o {Za{Zamio ~Xb KS>dyZ ZdrZ
no{Z{g{bZZo ~ZdÊ`mMo V§Ì CnbãY Pmbo. hrM Vr
go_r{gÝWo{Q>H$ no{Z{g{bZg. hr ~waer dmT>dyZ Z¡g{J©H$
no{Z{g{bZ ewÕ ñdê$nmV {_idm`Mo hm n{hbm Q>ßnm Am{U
_J Ë`mÀ`m aMZoV WmoSo> ~Xb H$ê$Z ZdrZ no{Z{g{bZ
~Zdm`Mo. n{hbm Q>ßnm Z¡g{J©H$ Am{U Xþgam Q>ßnm H¥${Ì_
amgm`{ZH$. åhUyZ eãX Ambm semisynthetic

Penicillin. AmH¥$Vr 2 _Ü`o {Za{Zamù`m JwUY_mªMr
go_r{gÝWo{Q>H$ no{Z{g{bZ XmIdbr AmhoV.

no{Z{g{bZMr C§Xra-narjm
1940 gmbr no{Z{g{bZMr n{hbr narjm

à`moJemioVrb C§Xam§da Pmbr. "_o 25, 1940' øm ZmdmZo
Ë`mMm C„oI Ho$bm OmVmo. hm°dS©> âbmoar øm§À`m
_mJ©Xe©ZmImbr h°Q>bo (Heatley), MoZ Am{U BVa øm§Zr
Ho$bobr MmMUr Aer hmoVr : Ë`m§Zr 8 C§Xam§Zm A{Ve`
KmVH$ (Most virulent) Ago ñQ´>oßQ>moH$moH$m`
(streptococci) ho amoJ{OdmUy Q>moMbo. Ë`mVrb 4 C§Xam§Zm
Ë`m§À`m eonQ>rVrb Zrbo_Ü`o (intravenous) no{Z{g{bZ
{Za{Zamù`m à_mUmV Q>moMbo. no{Z{g{bZ Z Q>moMbobo Mma
C§Xra ñQ´>oßQ>moH$moH$m` O§Vwg§Jm©_wio 24-48 VmgmV _obo; nU
no{Z{g{bZ Q>moMbobo C§Xra _{hZm^a OJbo. no{Z{g{bZMm
Am¡fYr Cn`moJ à`moJ {gÕ Pmbm.

no{Z{g{bZMm _mUgmda à`moJ
àW_ EH$m H°$ÝgaJ«ñV _{hbobm no{Z{g{bZ Q>moMbo nU

H$mhr Cn`moJ Pmbm Zmhr. \o$~«wdmar 1941 _Ü`o Aë~Q>©
AboŠPm§S>a ZmdmMm nmobrg A{YH$mar `wÕm_Ü`o Mm¡H$sda
nS>boë`m ~m°å~_wio OI_r Pmbm hmoVm. OI_oV O§Vyg§gJ©
Pmë`mZo Ë`mMr n[apñWVr AdKS> Pmbr hmoVr. 12
\o$~«wdmar 1941 amoOr øm nmobrg A{YH$mè`mbm
Am°pŠg\$S©>_Ü`oM V`ma Ho$bobo no{Z{g{bZ Q>moMbo Am{U
Ë`mMm Vmn CVabm Am{U Vmo ~am hmoD$ bmJbm. Ë`mbm
A{YH$ no{Z{g{bZ XoUo JaOoMo hmoVo nU no{Z{g{bZMr
{Z{_©Vr, ewÕrH$aU gd©M àm`mo{JH$ Aem N>moQ>çm à_mUmda
hmoVo. Ë`m_wio nwaogo no{Z{g{bZ Ë`mbm XoVm Ambo Zmhr.
EH$m emñÌkmZo øm nmobrg A{YH$mè`mÀ`m bKdrVwZ
no{Z{g{bZ earam~mhoa OmVo Amho ho emoYyZ Ë`mÀ`m
bKdrVyZ no{Z{g{bZ ewÕ H$ê$Z Vo Ë`m nmo{bgm§g {Xbo,
nU Vohr Anwao nS>bo Am{U _mM© _{hÝ`mV nmobrg _¥V

nmdbm. _aVm _aVm no{Z{g{bZZo O§Vwg§gJ© amoH$Vm `oB©b ho
{gÕ Pmbo, ho _mÌ Iao.

no{Z{g{bZMr _moR>çm à_mUmda {Z{_©Vr
no{Z{g{b`_ H«$m`gmoOrZ_ (Penicilium

chrysogenum) ~waer _moR>çm à_mUmda dmT>dÊ`mMo V§Ì
{dH${gV H$aUo H«$_àmá hmoVo. Voìhm 1940À`m gw_mamg
é½UmgmR>r dmnamV `oUmao _b_yÌ nmÌ (Ë`mÀ`m ngaQ>
AmH$mam_wio- bedpan) øm ~waerÀ`m g§dY©ZmgmR>r
dmnaVm `oB©b Ago {ZarjU Zm|Xdbo Jobo. nU OmJ{VH$
`wÕm_wio hr nmÌo nwaoímm à_mUmV CnbãY ZìhVr.
Am°pŠg\$S©> {dÚmnrR>mVrb S>m°. Zm°_©Z {hQ>bo (Dr. Norman

Heatley) øm§Zr _b_yÌ nmÌmÀ`m AmH$mamà_mUo
(AmH¥$Vr 4) {ga°{_H$Mr Ag§»` nmÌo ~ZdyZ KoVbr.

AmH¥$Vr 4

AmH¥$Vr 5

AmH¥$Vr 5 _Ü`o Aer AZoH$ nmÌo XmIdbr AmhoV.
Ë`mMdoir øm nmÌm_Ü`o ~waer dmT>dÊ`mÀ`m H$m_mgmR>r
ghm _{hbm Zo_Ê`mV Amë`m. Ë`m§Mm Zoh_r Penicillin

ladies åhUyZ C„oI hmoVmo. 1940 À`m gw_mamg
no{Z{g{bZMo CËnmXZ hmoVo 3-4 `w{ZQ> àVr {_br{bQ>a
åhUOo 3000 Vo 4000 `w{ZQ àVr {bQ>a..



{dkmZYmam$&&$_o 2026$&&$60

AmO hr ~waer ñQ>oZbog ñQ>rbÀ`m \$_}ÝQ>a_Ü`o
(fermenter) dmT>dbr OmVo (AmH¥$Vr 6). ømMo
AmH$ma_mZ hOmamo brQ>a (1000 L ; 1000 ml = 1 L;
MhmÀ`m H$nmV 100-200 ml Mhm _mdVmo) Agy eH$Vo.
gmYmaUnUo 5 J«°_ Vo 50 J«°_ àVr {bQ>a EdT>o no{Z{g{bZMo
CËnmXZ hmoD$ eH$Vo. 5 J«°_ = 107 `w{ZQ. åhUOo AmVm
AmnU 100,000,00 Vo 100,000,000 `w{ZQ à{V{bQ>a
EdT>o no{Z{g{bZ V`ma H$ê$ eH$Vmo.

 - S>m°. amO|Ð XodnyaH$a
writetodeopurkar@gmail.com

AmH¥$Vr 6

OJmV nwÝhm....
Mm§Ð^y_rMo Xe©Z KoD$Z
naVbo Mm§Ðdra Vo Mma
OJmV nwÝhm {dkmZmMm
hmoB©b O`O`H$ma

Xhm {Xdgm§Mr hmoVr _mohr_
`e bm^bo Ë`m§gr
_mZdVoMo JrV A§Var
nwÝhm OmJdy _mZgr

hmoVo dra VrZ Am{U
dram§JZm Vr EH$
qbJ^oX {dkmZmXmar
{_Q>Vmo AmnmoAmn

H$Yr nm{hbr n¥ÏdrH$moa
H$Yr M§ÐPwbm AdH$mer
{dkmZmMr {H$_`m gmar
Ambr nwÝhm àH$mer

Jmo{OadmUr YaVr_mVm
{VMm M§ÐgIm nm{hbm
Xþgar ~mOy Ë`mMr nmhÿZ
{dH«$_ Zdm Zm|Xbm

AkmVmMr g\$a AmJir
nar Ü`o` A§Var Y[aVr
digm KmbyZ M§Ð^y_rbm
nwÝhm _mJwVr `oVr

H$miOmMm MwH$dr R>moH$m
Aer WamaH$ hmoVr
{dkmZmÀ`m AMyH$VoMr
hrM nmdVr hmoVr

d[a Z^mVyZ nmhVm YaUr
`wÕ Hw$R>o Z {Xgbo
{Zirema ZdbmB© hmoVr
Hw$R>o Z H$mhr Iwnbo

^oXmÀ`m q^Vr Cä`m Am_À`m
nmSy>Z Q>mHy$ Mbm
{dkmZmMm _mJ© Yê$ `m
Cnm` hm{M ^bm

- ~m~mgmho~  gwVma
babasutar6@gmail.com

"bmoH$gÎmm'_Ü`o 21 df} à{gÕ hmoUmè`m
"Hw$Vyhb' gXamVrb boIm§Mo g§H$bZ. `m
gXamVrb _m{hVr J«m_rU ^mJmVrb
emimV àmW©Zm Pmë`mda gmd©O{ZH$[aË`m
dmMyZ XmIdbr OmVo. EH$ _hÎdnyU© emñÌr` Ñ{ï>H$moZ
éOdUmam g§J«h.

ZdbmB©
g§nmXH$ … ~mi \$m|S>Ho$, A.nm§. Xoenm§S>o
_yë` 500 é.  gdcVrV 300 é.
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_Zwî` Am{U Ë`mM§ _Z hm AZmXr H$mimnmgyZ Z
CbJS>bobm {df` Amho. F$fr_wZtnmgyZ AmYw{ZH$
g§emoYH$m§n`ªV AZoH$m§Zr Ë`mMm Aä`mg Ho$bm.
lr^JdX²JrVm, Xmg~moYmgmaIr _hmH$mì`§, nV§ObtMr gyÌ§
`m _ZmÀ`m ì`dhmam§À`mM AZwf§JmZ§ aMbr Jobr. na§Vw
Varhr `mM§ nyU©ËdmZ§ AmH$bZ Pmb§ Amho, Agm Xmdm
H$aU§ AeŠ` Amho.

EImÚm àg§JmV dmJVmZm, àË`wÎma XoVmZm ì`{º$Zwê$n
doJionU H$m {XgVo? `mMr WmoS>r MMm© AmnU _mJÀ`m
boImV Ho$br. Ë`m_mJÀ`m ~møJmoï>tMm {dMma Ho$bm, nU
_ZmÀ`m AmV H$m` KS>m_moS>r KS>VmV ~a§? Amnë`m
_|XÿVë`m _mZ{gH$ KS>m_moS>tMm {dMma Ho$bm Va _|XÿMr XmoZ
^mJm§V {d^mJUr H$amdr bmJVo... ^md{ZH$ _|Xÿ Am{U
d¡Mm[aH$ _|Xÿ! `m XmoÝhr_Ü`o g_Ýd` OodT>m OmñV, VodT>r
Ë`m ì`ŠVrMr ^md{ZH$ ~w{Õ_Îmm OmñV; ho EH$ gmY§,
gai g_rH$aU!

EImÚm/H$moUË`mhr àg§JmV _ZmV H$m` hmoV§? Va
{dMmam§Mm OÝ_ hmoVmo. Ë`m {dMmamZwê$n ^mdZm {Z_m©U
hmoVmV. Am{U `m ^mdZm _J H¥$Vr KS>dyZ AmUVmV.

AmnU gdmªZr AZw^dbobr n[apñWVr AmR>dy `m.
Covid Pandemic! àg§J gJù`m§gmR>r EH$M hmoVm. nU
àË`oH$mMm Ë`mdaMm {dMma doJim hmoVm. "ø°! ho gJi§
PyR> Amho,' AemnmgyZ Vo "ho ^JdmZ! ho H$mhrVar
A{V^`§H$a Amho. AmVm _mP§ Am`wî` OdiOdi
g§në`mVM O_m Amho! Ago Q>moH$mMo {dMma EH$mM àg§JmV
nmhm`bm {_imbo. H$mhr OU _mÌ  H$mhrVar doJi§
KS>V§`. n[apñWVr AdKS> Amho. nU YramZo Am{U g§`_mZ§
Vm|S> XoD$ `m... Agm {dMma H$aUmao hmoVo. `m§À`m ^mdZm
nU VemM àH$mao {Z_m©U Pmë`m. PyR>  åhUUmè`m§_Yo
~oXaH$ma, {ZîH$miOrnUm qH$dm overconfidence Am{U
Xþgè`m Q>moH$mbm AVrd ^rVr, qMVm, frustration,
helplessness Aem  ZH$mamË_H$ ^mdZm Amë`m. `m

XmoÝhrÀ`m _Ü`o g§`_, optimism, Mm¡H$gnUm `m§Mr
CnpñWVr Ambr. àË`oH$mMr H¥$Vr Ë`m Ë`m ^mdZm§À`m
AZwf§JmZoM Pmbr ho gm§Jm`bmM ZH$mo. na§Vw n[aUm_m§Mm
{dMma H$amdmM bmJob. gJù`m bmQ>oV VJ Yê$Z H$moU
am{hb§? Va Z¸$sM Á`m§Mo {dMma g§Vw{bV hmoVo, VoM!

Amnë`m X¡Z§{XZ ì`dhmamVXoIrb AmnU Amnë`m
_ZmV S>moH$mdV am{hbmo, Va hr Jmoï> AmnU nS>VmiyZ nmhÿ
eH$Vmo. EImÚm Jmoï>rH$So>, EImÚm ì`ŠVrH$So> nmhÊ`mMm
àË`oH$mMm EH$ Ñ{ï>H$moZ AgVmo. Am{U Vmo H$mhr doim
nyduÀ`m AZw^dm§da AmYm[aV, Va H$mhr doim EoH$sd
_m{hVrda AmYmarV AgVmo. Ë`m _m{hVrMr gË`mgË`Vm
AmnU nS>Vmibobr AgVo H$m? Am{U Ë`m_wioM ~hþVm§e
doim `oUmao {dMma ho nyd©J«hXÿ{fV AgVmV. {dMma g§Vw{bV
AgVrb Va ^mdZm VemM {Z_m©U hmoUma... H¥$Vr `mo½`
hmoUma... Am{U... nümÎmmnmMr doi eŠ`Vmo `oUma Zmhr.

`oUmao {dMma nyd©J«hXÿ{fV AgVrb, Va _mÌ ^md{ZH$
ì`dñWmnZmMr JaO Z¸$sM bmJob. Am{U ì`dñWmnZmMm
EH$ ^mJ åhUOo... _ZmMr nmQ>r H$moar H$ê$Z àË`oH$
àg§Jmbm hmVmiUo,  AZw^dUo. amJ, Ûof, Agy`m, gyS>
Aem ^mdZm§Zm Ñ{ï>H$moZmVyZ dJiyZ n[apñWVrOÝ`
{dMmam§Mr _ZmV {Z{_©Vr H$aUo. WmoS>Š`mV H$m`? You

should not be Judgemental at all.
_ZmMr, {dMmam§Mr gOJVm Ambr H$s _J ^mdZm§À`m

ì`dñWmnZmgmR>r doJi§ H$mhr H$aÊ`mMr JaOM H$embm
amhrb ~a§? nU àË`oH$M doir {dMma H$go ~a§ ~XbVm
`oVrb, Agm àý nS>VmoM Amnë`mbm. Xþga§ CXmhaU nmhÿ
`m. Q´>°{\$H$ hm Amnë`m OrdZmMm A{d^mÁ` ^mJ! Am{U
Q´>°{\$H$ Om_ (Traffic Jamm) hm H$Yr Zm H$Yr àË`oH$mZo
AZw^dbobm àg§J! Ë`mV AS>H$ë`mda Amnbr à{V{H«$`m
H$m` AgVo? {MS>{MS>, amJ, Q>oÝeZ, g§Vmn.... AJXr
{VIQ> eãXm§Mr bmImobrnU dm{hbr OmVo Ë`m AZmoiIr
ì`ŠVrÀ`m ZmdmZo...... nQ>V§`? Ag§M hmoV§ Zm AJXr?

^mdZm§Mo ì`dñWmnZ Am{U Amamo½`

S>m°. _§Owlr Hw$bH$Uu
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{dMma H$m` AgVmV `m_mJMo?.... _mUg§ MwH$sMr
dmJVmV, {eñV Zmhr, AmVm nmohmoMm`bm Cera hmoVmo`,
Wm§~yZ d¡VmJ `oVmo`.... EH$ H$s AZoH$!.... Am{U Ìmg
Hw$Umbm hmoVmo? aŠVXm~ Hw$UmMm dmT>Vmo?... \$ŠV Am{U
\$ŠV Amnbm... hmo Zm?

_J Aemdoir à{V{já{H«$`m åhUyZ amJ, g§Vmn
Ambm... R>rH$ Amho. bm§~ œmg/Pause KoVbm, `m
^mdZm§Mm AmdoJ H$_r Pmbm/Ho$bm... Am{U _J Amnë`m
{dMmam§da H$m_ Ho$b§, Va H$m` hmoB©b? `m n[apñWVrV
_mÂ`m hmVmV H$moUVr Jmoï> Amho? _r {MSy>Z ~mhoaMr
n[apñWVr ~XbUma Amho H$m?... Z¸$sM Zmhr!... _J
_bm H$m` H$aVm `oB©b?....  ñdV…da Var Z¸$sM H$m_
H$aVm `oB©b! em§V amhm`Mm à`ËZ H$aVm `oB©b!... Am{U
Ogo Ogo ho {dMma ~Xbm`bm bmJVrb, Vg§ Vw_Mm amJ,
Q>oÝeZ, g§Vmn, ^rVr Zmhrg§ ìhm`bm bmJob. Vwåhmbm
AmVyZ hbH§$ dmQ>m`bm bmJob. Optimism H$m_ H$am`bm
bmJob, Am{U _J ~mH$sMo _mJ© {Xgm`bm bmJVrb. ~amo~a
Zm?

gmon§ Amho Zm? \$ŠV Amdí`H$Vm Amho Vr _ZmÀ`m
gOJVoMr Am{U ñd-g§dmXmMr!!!...

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

B§YZQ>§MmB©
B§YZQ>§MmB© gwê$ Am{U `oB© qMVoMr bmQ>
B§YZmMr ~MV H$ê$ `m hrM Mmby `m dmQ>
{dkmZmMr OmoS> XoD$, _mV g§H$Q>mdar H$ê$
g§dY©Z ho Ü`o` R>odyZ, Zdm àdmg H$ê$ gwê$ &&1&&

{Zirema Á`moV gm§JVo ÁdbZ CÎm_ Amho Img
{ndir Á`moV åhUOo _mÌ, B§YZmMm hmoB© èhmg.
~Z©a R>odm Zoh_r ñdÀN>, {N>Ðo _moH$ir H$am
nyU© ÁdbZ hmoB©b Am{UH$ J°g dmMob Iam. &&2&&

PmH$U R>odm ^m§S>çmdaVr, CîUVmhr AmS>dm
dm\$ ~mhoa OmD$ Z Úmdr, doihr dmMo WmoS>m
{dkmZmMm {Z`_ gmYm, D$Om© {Q>H$dyZ Yam
H$_r AmModa AÞ {eOdyZ, J°g ~MVhr H$am &&3&&

Hy$H$a_Ü`o Xm~ dmT>bm, {eÅ>r ZH$m dmOdy
dm\$ ~mhoa H$mTy>Z CJm, ZH$m B§YZ \w$H$m Kmbdy
{eÅ>r hmoÊ`mnyduM Vwåhr, AmM H$am Vr _§X
Vrg Q>¸o$ ~MV hmoVm dmQ>ob ~hþ AmZ§X &&4&&

J°g noQ>dÊ`mnydu Vwåhr, V`mar gmar nyU© H$am
^mOr {Mam, _gmbm dmQ>m, gm{hË` Jmoim H$am
{dZmH$maU _J eoJS>r, OiV Zmhr amhm`Mr
W|~  dmMdy B§YZmMm, {eH$dU hr _mobmMr &&5&&

JaOonwaVo nmUr Q>mH$m, CJr Zgmdm nya
CH$imd`mbm Ë`m nmÊ`mbm, J°g bmJo ^anya
é§X VimMo ^m§So> dmnam, Á`moV ZH$mo ~mhoa
~MVrMm hm _§Ì XoD$, KamKamVyZ Wmoa &&6&&

gy`©Myb hr dmnamdr, D$O}Mm AI§S> òmoV
B§S>ŠeZ AZ² AmoìhZMmhr, hmVr ¿`mdm hmV
{dOoMo ho n`m©` AmVm, R>aVrb ~hþ gmo`rMo
^` WmoSo>go Xÿa hmoB©b _J, B§YZQ>§MmB©Mo &&7&&

Z¡g{J©H$ hr Amho g§nÎmr, _`m©{XV {VMm gmR>m
H$mQ>H$ga hr JaO H$mimMr _§Ì Ago hm _moR>m
{dkmZ Am{U OmUrd `m§Mr, AmO ~m§Yy{Z _moQ>
B§YZ dmMdyZ, ^{dî`mMr gwb^ Mmby `m dmQ> &&8&&

- ~m~mgmho~ gwVma
babasutar6@gmail.com

`m nwñVH$mVrb boI åhUOo
nma§n[aH$ AWm©Zo nwñVH$ narjU§
ZmhrV. AemoH$ ~|S>Iio `m§À`m
boIm§V nwñVH$m§~Ôb nyaH$ _m{hVr
AgVo. dmMVmZm bjmV `oVo H$s
AemoH$ ~|S>Iio `m§Zm nwñVH$m§-
BVHo$M J«§Wg§ñH¥$Vr, dmMZ-
g§ñH¥$Vr~Ôb ào_ Amho. g_mOmV

Ogo {d{dY J«§W gVV àH$m{eV hmoV am{hbo nm{hOoV,
Ë`mMà_mUo Aem nwñVH$m§Mr XIb KoUmao, Ë`mH$S>o
dmMH$m§Mo bj doYyZ KoUmao, Aem nwñVH$m§Mm n[aM`
H$ê$Z XoUmao boIZgwÕm JaOoMo Amho. ho nwñVH$ hr
JaO ^mJdVo.

Ad{MV Jdgbobr nwñVHo$

AemoH$ ~|S>Iio
_yë` 300 é.  gdcVrV 180 é.








