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Vidnyandhara : A New Chapter in

Science Communication

We are delighted to announce that

Vidnyandhara, has been recognized as a Goa

State–sponsored Science Magazine. This

milestone marks a significant step in

strengthening science communication at the

governmental level. We sincerely appreciate the

visionary leadership of Dr. Pramod Sawant,

Honourable Chief Minister of Goa, for

recognizing the crucial need for a dedicated

science magazine that nurtures scientific temper

and curiosity among students and society at

large. Goa is perhaps the first Indian state to

officially promote a monthly science magazine.

This initiative reflects a progressive

understanding that science is not merely a

subject in textbooks but a living, evolving force

that shapes society, economy, and culture. With

this support, Vidnyandhara will continue its

mission of serving science with renewed

enthusiasm, greater responsibility, and wider

outreach.

Why a Bilingual Science Magazine?

Vidnyandhara will now be published in a

bilingual format—Marathi and English—for

compelling educational and social reasons. When

the magazine was launched in June 2022,

Marathi was chosen as the primary medium.

Popularizing science through Marathi remains a

vital objective, especially for the large Marathi-

speaking population. Scientific knowledge

expressed in the mother tongue strengthens

conceptual understanding and nurtures deeper

intellectual engagement. At the same time, the

educational landscape in India has undergone a

major transformation over the last three decades.

Even in rural areas, students increasingly prefer

the English-medium pattern of education, where

Science and Mathematics are taught in English.

A significant number of schools in Goa follow

the English medium, and bilingual content will

enable these institutions and students to benefit

more effectively from the magazine. Since

Vidnyandhara is fundamentally a science

magazine, a bilingual approach is both relevant

and necessary. It bridges linguistic divides and

ensures that scientific ideas reach diverse

audiences without barriers. 

Science Week, National Science Day, and

Creative Engagement

This month, we are celebrating Science

Week and National Science Day, observed

annually on 28th February. These occasions

provide an opportunity not only to celebrate

scientific achievements but also to inspire young

minds toward inquiry, creativity, and innovation.

For the past three years, we have been organizing

One-Act Play Competitions with scientific

themes. We are pleased to welcome schools from

Goa into this creative scientific movement. This

year, 59 schools from Goa have participated, and

Editorial
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the competitions will be conducted at two

levels—District and State. A detailed article on

this initiative is included in the present issue of

Vidnyandhara. In Maharashtra, these

competitions will be conducted at nine centres,

reflecting the growing enthusiasm for integrating

science with art and expression. Such initiatives

demonstrate that science is not confined to

laboratories; it can also inspire imagination,

storytelling, and cultural expression.

Invitation to Educators and Contributors

We earnestly invite teachers from schools

and colleges in Goa to contribute articles to

Vidnyandhara in either Marathi or English. We

extend this invitation once again to educators in

Maharashtra as well. Active participation from

teachers, researchers, and science enthusiasts

will enable us to expand the scope and quality of

the magazine. Greater intellectual participation

will encourage us to explore new dimensions of

science communication and respond effectively

to the ever-expanding horizons of scientific

knowledge.

Science, Creativity, and the Challenge of

Artificial Intelligence

While Artificial Intelligence (AI) is making

many tasks easier and more efficient, it also

poses a serious challenge to original thinking and

creativity. When information and solutions are

readily available, human beings tend to become

intellectually complacent. This growing

tendency toward dependence on technology is

one of the major dangers of our time. Moreover,

the misuse of both natural intelligence and

artificial intelligence is a real possibility in

today’s world. Therefore, it is essential to guide

the younger generation along the right path—

where curiosity, critical thinking, creativity, and

ethical responsibility are actively encouraged.

One of the core mandates of Vidnyandhara is

precisely this: to nurture independent thinking,

scientific temper, and creative imagination

among young minds.

Towards a Scientific and Creative Future

With the support of the Government of Goa,

the participation of educatorso become not

merely a magazine, but a vibrant platform for

scientific dialogue and cultural engagement to

nurture human values. We move forward with the

conviction that the future of society depends not

only on technological advancement, but also on

the cultivation of thoughtful, creative, and

responsible minds.

- Sharad P. Kale

sharadkale@gmail.com

Valuable Books for Creating Scientific Awarness by Sharad Kale

Price : Rs. 400/-

Discounted : Rs. 240/-

Price : Rs. 400/-

Discounted : Rs. 240/-
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{dkmZYmam : {dkmZg§dmXmMo Zdo nd©
{dkmZYmam `m _m{gH$mbm Jmodm amÁ` gaH$ma nwañH¥$V

{dkmZ _m{gH$ åhUyZ _mÝ`Vm {_imë`mMr KmofUm H$aVmZm
Amåhmbm Anma AmZ§X Am{U A{^_mZ dmQ>Vmo.
emgZñVamda {dkmZg§dmX ÑT> H$aÊ`mÀ`m {XeoZo CMbbobo
ho nmD$b Ho$di àemgH$s` {ZU©` ZgyZ, g_mOmÀ`m
~m¡{ÕH$ àdmgmbm {Xbobr XÿaÑï>rnyU© {Xem Amho.
{dÚmÏ`mª_Ü`o d¡km{ZH$ Ñ{ï>H$moZ OmJdUmè`m, g_mOmV
{OkmgoMr Á`moV àÁd{bV H$aUmè`m ñdV§Ì {dkmZ
_m{gH$mMr JaO AmoiIë`m~Ôb Jmoì`mMo _mZZr`
_w»`_§Ìr S>m°. à_moX gmd§V `m§À`m XÿaXeu ZoV¥Ëdm~Ôb
Amåhr _Z…nyd©H$ H¥$VkVm ì`ŠV H$aVmo. _m{gH$ ñdê$nmV
{dkmZàgmambm A{YH¥$V _mÝ`Vm XoUmao Jmodm ho H$Xm{MV
^maVmVrb n{hbo amÁ` R>aob. hm CnH«$_ {dkmZ ho Ho$di
nmR>çnwñVH$m§V ~§{XñV kmZ ZgyZ g_mO, AW©ì`dñWm
Am{U g§ñH¥$Vr `m§Zm AmH$ma XoUmar {Od§V, J{V_mZ Am{U
gO©Zerb eŠVr Amho, `m àJë^ Om{UdoMo àVrH$ Amho.
`m emgH$s` nmR>~im_wio "{dkmZYmam' {dkmZgodoMo H$m`©
Zì`m CËgmhmZo, A{YH$ O~m~XmarZo Am{U ì`mnH$
{j{VOm§gh nwT>o ZoB©b.

{Û^m{fH$ {dkmZ _m{gH$ : {dMma Am{U dmñVdmMm
g§J_

"{dkmZYmam' AmVm _amR>r Am{U B§J«Or `m {Û^m{fH$
ñdê$nmV àH$m{eV hmoUma Amho. `m_mJo Ho$di ^m{fH$
{ZU©` ZgyZ JhZ e¡j{UH$ Am{U gm_m{OH$ {dMma Amho.
OyZ 2022 _Ü`o _m{gH$mMr gwédmV Pmbr Voìhm _amR>r hr
_w»` _mÜ`_^mfm åhUyZ {ZdS>Ê`mV Ambr hmoVr. _amR>rÀ`m
_mÜ`_mVyZ {dkmZ bmoH${à` H$aUo ho AmOhr Am_Mo _yb^yV
Ü`o` Amho, {deofV… {demb _amR>r ^mfH$ g_mOmgmR>r.
_mV¥^mfoV ì`ŠV Pmbobo d¡km{ZH$ {dMma Ho$di g_O
dmT>dV ZmhrV, Va _ZmV {dMmam§Mr Imob éOdUyH$

H$aVmV. _mV¥^mfm hr kmZmMr Ho$di ^mfm ZgyZ
g§doXZerbVoMr, qMVZmMr Am{U gO©ZerbVoMrhr ^mfm
Amho. na§Vw Joë`m VrZ XeH$m§V ^maVr` {ejU{dœmV _moR>m
~Xb KSy>Z Ambm Amho. J«m_rU ^mJmVhr B§J«Or
_mÜ`_mH$So> {dÚmÏ`mªMm dmT>Vm H$b {XgyZ `oVmo. Jmoì`mVrb
AZoH$ emim B§J«Or _mÜ`_mÀ`m Agë`mZo {Û^m{fH$
ñdê$nm_wio Ë`m emim Am{U {dÚmÏ`mªZm "{dkmZYmam'Mm
A{YH$ ì`mnH$ bm^ {_iob. {dkmZ _m{gH$ åhUyZ
{dkmZYmamgmR>r {Û^m{fH$ Ñ{ï>H$moZ hm Ho$di `mo½`M Zìho,
Va An[ahm`© Amho. Vmo ^mfm§À`m gr_maofm Amobm§Sy>Z
d¡km{ZH$ {dMma gd© ñVam§n`ªV nmohmoMdVmo.

{dkmZgámh : {OkmgoMm CËgd
`m _{hÝ`mV {dkmZgámh Am{U 28 \o$~«wdmar amoOr

gmOam hmoUmam amï´>r` {dkmZ{XZ AmnU CËgmhmZo gmOam
H$aV AmhmoV. ho {Xdg Ho$di d¡km{ZH$ H$m_{JatÀ`m
Jm¡admgmR>r ZgyZ, VéU _Zm§_Ü`o àý {dMmaÊ`mMr, emoY
KoÊ`mMr Am{U Zdo {dMma OÝ_mbm KmbÊ`mMr àoaUm XoUmao
nd© Amho. Joë`m VrZ dfmªnmgyZ {dkmZYmamÀ`m dVrZo
{dkmZ {df`m§da AmYm[aV EH$m§{H$H$mñnYmªMo Am`moOZ Ho$bo
OmV Amho. `m gO©Zerb d¡km{ZH$ àdmhmV Jmoì`mVrb
emim§Mm gh^mJ Amåhmbm {deof AmZ§X XoUmam Amho. `§Xm
Jmoì`mVrb 59 emim§Zr `m CnH«$_mV gh^mJ KoVbm AgyZ
ñnYm© {OëhmñVa Am{U amÁ`ñVamda Am`mo{OV Ho$ë`m
OmUma AmhoV. `m CnH«$_mdarb g{dñVa boI
{dkmZYmamÀ`m `m A§H$mV g_m{dï> H$aÊ`mV Ambm Amho.
_hmamï´>mVhr `m ñnYm© ZD$ H|$Ðm§da Am`mo{OV Ho$ë`m OmUma
AgyZ {dkmZ Am{U H$bm `m§À`m g§J_m~Ôb dmT>V
Mmbboë`m CËgmhmMo ho CÎm_ àVrH$ Amho. {dkmZ ho
Ho$di à`moJemioVrb à`moJ ZgyZ H$ënZmeŠVr,
H$WmH$WZ Am{U gm§ñH¥${VH$ A{^ì`pŠVbmhr àoaUm XoUmar
eŠVr Amho, ho Aem CnH«$_m§VyZ AYmoaopIV hmoVo.

g§nmXH$s`
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{ejH$ Am{U {dMmad§Vm§Zm gmX
Jmoì`mVrb emim Am{U _hm{dÚmb`m§Vrb {ejH$m§Zr

_amR>r qH$dm B§J«Or ^mfoV "{dkmZYmam'gmR>r boI
nmR>dmdoV, Ago Amåhr _ZmnmgyZ AmdmhZ H$aVmo. ho
AmdmhZ _hmamï´>mVrb {ejH$m§Zmhr nwÝhm H$aV AmhmoV.
{ejH$, g§emoYH$ Am{U {dkmZào_tMm g{H«$` gh^mJ
_m{gH$mMm AmdmH$m Am{U JwUdÎmm g_¥Õ H$aob. {dMmam§Mr
XodmUKodmU {OVH$s ì`mnH$, {VVH$s {dkmZg§dmXmMr
na§nam A{YH$ geŠV hmoB©b. ~m¡{ÕH$ gh^mJ dmT>ë`mg
{dkmZ g§dmXmÀ`m Zì`m n[a_mUm§Mm emoY KoÊ`mMr àoaUm
{_iob Am{U gVV {dñVmaV OmUmè`m d¡km{ZH$ kmZmÀ`m
{j{VOm§Zm CÎma XoUo eŠ` hmoB©b.

H¥${Ì_ ~w{Õ_Îmm : gw{dYm Am{U gmdYmZVm
H¥${Ì_ ~w{Õ_Îmm (AI) AZoH$ H$m_o gwb^ Am{U

H$m`©j_ H$aV Agbr, Var Vr _m¡{bH$ {dMma Am{U
gO©ZerbVog_moa J§^ra AmìhmZ C^o H$aV Amho. _m{hVr
Am{U Cnm` ghO CnbãY Pmë`mda _mZd ~m¡{ÕH$ÑîQ>çm
{ZpîH«$` hmoÊ`mMr eŠ`Vm dmT>Vo. V§ÌkmZmda dmT>V
Mmbbobo Adb§{~Ëd ho àM{bV H$mimVrb \$ma _moR>çm

YmoŠ`m§n¡H$s EH$ Amho. Z¡g{J©H$ ~w{Õ_Îmm Am{U H¥${Ì_
~w{Õ_Îmm `m XmoÝhtMm J¡admna hmoÊ`mMr eŠ`Vm AJXr
dmñVd Amho. åhUyZM VéU {nT>rbm `mo½` {XeoZo _mJ©Xe©Z
H$aUo AË`mdí`H$ Amho-{OWo {Okmgm, {M{H$ËgH$ {dMma,
gO©ZerbVm Am{U Z¡{VH$ O~m~Xmar `m§Zm gVV àmoËgmhZ
{Xbo OmVo. ñdV§Ì {dMma, d¡km{ZH$ Ñ{ï>H$moZ Am{U
gO©Zerb H$ënZmeŠVr {dH${gV H$aUo ho "{dkmZYmam'Mo
_yb^yV Ü`o` Amho.

d¡km{ZH$ Am{U gO©Zerb ^{dî`mH$So>
Jmodm gaH$maMo nmR>~i, {ejH$m§Mm gh^mJ Am{U

{dÚmÏ`mªMm CËgmh `m§À`m ~imda "{dkmZYmam' ho Ho$di
_m{gH$ Z amhVm d¡km{ZH$ g§dmX Am{U gm§ñH¥${VH$
gh^mJmgmR>r EH$ {Od§V ì`mgnrR> ~Zob, Agm Am_Mm
{dœmg Amho. g_mOmMo ^{dî` Ho$di Vm§{ÌH$ àJVrda
Zmhr, Va {dMmaerb, gO©Zerb Am{U O~m~Xma _Zm§À`m
{dH$mgmdahr Adb§~yZ Amho, `m ÑT> lÕogh "{dkmZYmam'
Zì`m dmQ>oda nwT>o Mmbbr Amho.

- eaX H$mio
sharadkale@gmail.com

Memoirs of a Civil Servant
Autobiography : Madhusudan Salvi

XmoZ H$V¥©ËddmZ ì`pŠV_Îdm§Mr H$hmUr

_r "ZmZm' ~mobVmo`

Concept Writing : Shilpa Shivalkar

Price : Rs. 350/-

Discounted : Rs. 210

gwhmg am_ZmW nmR>mao

_yë` … 350 én`o
gdbVrV … 210 én`o
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GSCERT

Science One Act Play Competitions

Promoting Experiential Learning in Goa

In an effort to promote scientific temper,

creativity, and independent thinking among

students, Goa State Council for Research and

Training proposes to organize Science One Act

Play Competitions across the State. This

initiative is designed to make science education

more interactive and experiential by integrating

dramatization into the learning process, thereby

moving beyond traditional classroom teaching

methods.

Education plays a vital role in nurturing

responsible and enlightened citizens. When

students are equipped with scientific knowledge

and the ability to apply it in daily life, they

contribute positively to society by cultivating

rational thinking, reducing blind beliefs, and

encouraging balanced decision-making.

However, routine classroom instruction often

struggles to engage all learners due to factors

such as limited attention spans, curriculum

pressure, and resource constraints. Recognizing

these challenges, the proposed competitions aim

to provide a creative platform where students can

explore scientific concepts through performance

and collaboration.

The concept is inspired by the innovative

work of Dr. Sharad P. Kale, who has developed

and promoted science learning through drama for

over two decades. He has authored nearly 90

science-based plays compiled in volumes titled

“Learn Science through Drama,” which

simplify complex scientific ideas through

storytelling and dramatization. This model has

already yielded encouraging outcomes in

Maharashtra, where district-level competitions

have successfully enhanced student participation

and interest in science. GSCERT intends to

replicate this successful approach in Goa to

benefit a wider student community.

The competitions will be conducted initially

at the Taluka/District level, followed by a State-

level competition featuring the top-performing

teams. Students from Classes VI to IX and XI

will be eligible to participate, ensuring

involvement from a broad academic range. To

support schools, GSCERT will provide sets of

science one-act play books, currently available

in Marathi, and English

For effective implementation, GSCERT will

communicate with schools, facilitate the

submission of participation details through

Google Forms, arrange centrally located

venues—preferably schools with auditoriums—

and ensure that no repetition of plays occurs

within the taluka. Approximately 15 schools per

taluka are expected to participate on a first-

come-first-served basis, though additional slots

may be considered if there is greater interest.

Judges will be nominated by the coordinator and

ratified by GSCERT to maintain fairness and

quality in evaluation. Participating students may

also be provided refreshments on the day of the

performance.

The competitions are expected to encourage
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teamwork, improve communication skills, and

build confidence among students while

strengthening their understanding of scientific

concepts. By presenting science in an enjoyable

and relatable format, the initiative seeks to create

lasting interest in the subject and foster a culture

of inquiry and innovation.

Overall, the Science One Act Play

Competitions represent a forward-looking

educational initiative that aligns with the broader

goal of enhancing science education and youth

development in Goa. With the cooperation of

schools and educational authorities, the

programme has the potential to evolve into a

sustainable model for engaging students and

nurturing the next generation of scientifically

aware citizens.

GSCERT proposes to organize Science One

Act Play Competitions across Goa to promote

scientific temper, creativity, and experiential

learning among students. The initiative is based

on innovative science plays developed by

Dr. Sharad P. Kale and aims to make science

education more engaging through dramatization.

Students from Classes VI to IX and XI will

participate, and schools will be supported with

playbooks. Coordinators will manage

communication, venues, and conduct of

competitions, while judges will be appointed

with SCERT’s approval. Winners from the

district competitions will advance to the State-

level event.

Schedule (as per revised circular):

lllll North Goa District: January 9, 2026 –

Bal Bhavan, Campal

lllll South Goa /Kushavati District: January

12–13, 2026 – Adarsh High School, Margao

lllll State Final: January 24, 2026 – GSCERT,

Porvorim

The programme is expected to enhance

scientific awareness, confidence, and creativity

among students while strengthening science

education in the State.

qqqqq

Valuable Books for Creating Scientific Awarness - by Sharad Kale

Price : Rs. 400/-

Discounted : Rs. 240/-

Price : Rs. 400/-

Discounted : Rs. 240/-
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For science, negativity is not bad! How
Opposites (Plus/Minus) and Orientation
(Left/Right) Rule the Universe

Sanjay Jahagirdar

Stepping into Math world

Children often struggle with negative

numbers because they require a leap from

concrete thinking (counting apples) to abstract

thinking (concepts that represent "less than

nothing"). Even famous mathematicians in

history called negative numbers "absurd" or

"fictitious," so the children are in good company!

In Ancient China (200 BCE), mathematicians

used red rods for positive numbers and black

rods for negative numbers. However, in Europe,

negative numbers were not fully accepted until

the 1800s! If it took humanity 2,000 years to get

comfortable with them, it is okay if it takes a

child a few weeks.

Hence, I am validating the confusion in kid’s

mind, as can anyone hold ‘negative two’ apples

or they struggle to answer which one is bigger

number -5 or -8? Primary school teacher has the

most difficult responsibility of introducing

numbers to kids. I am sure they must be doing in

very playful manner, instead of making them

recite - A for Apple..B for ball.. for hours. Once

children learn from 0-9, teachers must ask them

to find the numbers around them in the school or

at home and what purpose does this number

serve. Children will find numbers on the

calendar and corelate it with a date.

Similarly, parents or teachers can use

analogies to ground the abstract concept. The lift

(Vertical Movement) is the most intuitive model

for beginners because it uses vertical space. High

rise apartments with lift are not astonishing

anymore even for a village folk. (One of Amitabh

Bachann starrer movies from 1980s, he sees a

gentleman enter the lift car, the lift goes up and

returns, he finds a lady stepping out. Totally

stunned!!)

 The ground floor is Zero. Floors above are

positive (+1,+2). Floors below ground (basement

levels) are negative (-1,-2).  If you are in the

basement (-2) and you go down 3 more floors,

where are you? (-5). This explains why adding

two negatives makes a "bigger" negative number.

Or teacher can set up a shop in the class

room and ask a student to act as a shopkeeper

and one as a customer with Rs. 100/- note.

‘Customer’ buys a pen for Rs 40/-, then how

much he is left with? Rs 40/-. Then he buys a

book for Rs 80/-, then how much money is left

with him? Rs. -20. Negative Rs 20!! Does that

mean money does not exist? No, it means

customer owes Rs 20/- to the shopkeeper, that

must be paid afterwards.

Orientations in science

Without negative numbers or something

‘negative’, it is next to impossible to explain any

concept of Physics. Because every Physicist

wants a standard frame of reference or a standard

reference level with respect to that any physical

quantities are observed and measured. For

example, your thermometer can measure up to

100O Celsius or subzero temperature up to -10o
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Celsius below zero degree. The sea level is

defined as zero level, then height of mount

Everest is + 8849 m or depth of Mariana Trench

is -11000 m. Even the voltage levels in the

complicated circuit on the mother board can be

positive or negative, as electric ground is being 0

V, w.r.to which voltages are measured.

When students start learning Physics, not

only number are negative but physical quantities

too. The displacement can be negative but

distance never ever. Speed is always positive but

velocity can be both positive or negative. As

some physical quantities are vector ones, need to

be expressed in terms of magnitude as well as

direction. Confusion does not end here, rather it

is beginning. If anyone is not getting confused,

then he or she must be rote learner! Why proton

has positive charge and electron has negative?

(Like battery has two terminals- a(+) positive

and (-) negative) Readers will be surprised to

know that it was one of the most famous "oops"

moments in the history of science!!  It was not a

calculation; it was a guess that became a

permanent rule.

In the 1700s, long before we knew about

atoms, Benjamin Franklin was experimenting

with ‘electricity’. He knew that if you rubbed

certain objects together, they would spark. He

noticed two types of materials behaved

differently: Glass (when rubbed with silk) and

Amber (hardened tree resin, when rubbed with

fur). Franklin imagined electricity was like an

invisible fluid—let's call it "Electric Water." He

guessed that Glass was "overfilled" with this

fluid, called it as Positive (Plus) and that Amber

was "underfilled" or dried out, called as Negative

(Minus).

Benjamin Franklin had absolutely no clue

which way the electricity flowed?  Does it flow

from Plus to Minus (like water falling) or Minus

to Plus? Children sometimes in dilemma, what

do you do? Say to go to movie or picnic at

beach? TOSS!! Exactly the great scientist did

take a toss. His guess was “Electric fluid” from

positive to negative. The entire world agreed. All

textbooks were written this way, corrected after

150 years.

In 1897, a physicist named J.J. Thomson

discovered the tiny particle that carries

electricity: the Electron. But there was a surprise.

The electron was not coming from the "Positive"

glass. It was coming from the "Negative" amber.

Franklin had guessed wrong!

Sorry kids, for creating further more

confusion. The electron movement (flow of

electron) is always in the opposite direction to

that of current which is from positive to negative

terminal. Moreover, in case of AC circuit, the

electrons do not move at all, yet still there is

current!!

If Benjamin Franklin had guessed the other

way, electrons would be positive today, and

would physics be a lot easier to learn?

What is the underlining prominent point to

note is that negative does not mean it is bad, but

just opposite!

Every fundamental particle as elementary

particle are characterised by four intrinsic

properties. What is meant by intrinsic property?

The one in fundamental in nature and cannot be

removed. For example, we cannot remove

+ charge or – charge from proton or an electron.

These particles also have spin, up or down, this

spin cannot be stripped off from the fundamental

particles. (When spinner Harbhajan Singh bowls,

the ball is spinning and once the batsman strikes

the spin is removed. This kind of spin is

extrinsic.) Which are the remaining two intrinsic

properties? Dear students, you are expected to

figure out at least one.

Let us shift gears to do left right left right.

Not physically, but use of right and left as a

direction in the science, rather moving from

opposite to orientation.
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In maths very elegantly number line is

introduced, the numbers to the right of zero

(centre) are positive numbers and those are on

the left of zero are negative numbers. (At this

stage children can easily identify which one is

bigger number -5 or -8)

Let us walk into Physics classroom, where

principle of motor and generator is being taught.

Fleming's Left-Hand Rule helps us to determine

the direction of force on a current-carrying wire

in a magnetic field, essential for electric motors;

stretch your left thumb, forefinger, and middle

finger at right angles, where the Forefinger

shows the Field, the Middle finger shows the

Current, and the Thumb indicates the Force/

Motion. Whereas in the case of generator (based

on Faraday’s law), Fleming's Right-Hand Rule

determines the direction of induced current in a

conductor moving through a magnetic field,

stretch your thumb, forefinger, and middle finger

mutually perpendicular (at right angles). The

forefinger points in the direction of the magnetic

field the thumb shows the direction of motion of

the conductor and the middle finger indicates the

direction of the induced current.

In chemistry lab, what Professor is

explaining very funny sounding word – Chirality.

This is the most fascinating part for children

since it shows that "Right" and "Left" are real

physical differences, not just rules.

 Hold your hands up, not the way police tell

criminals but as if you do NAMASKARA with

palm separated.  They look the same, right?

Now, try to put your Left glove on your Right

hand. It does not fit! This is called Chirality (kai-

RAL-i-tee), which is just the Greek word for

"Handedness."

Molecules have hands, too! There is a

molecule called Limonene. It comes in a "Right-

handed" version and a "Left-handed" version.

They are made of the exact same atoms, just

flipped like a mirror.

Right-Handed Limonene smells like Oranges

and Left-Handed Limonene smells like Lemons

(or Pine trees). God has perfectly designed our

nose, smart enough to tell the difference between

a "Right" molecule and a "Left" molecule!

Right-handed molecule in the drug if has

healing properties, then left-handed (mirror

form) could be toxic.

Children carefully listen what Dr. Sharad

Kale is explaining to students of Biology, he is

revealing a deep scientific mystery that will

make them think. Is nature is biased while

‘designing’ human beings, as we see majority are

right-handed people around us. So much so the

gadgets that we handle are designed for right-

handed person, even the caps of the bottles.

But for some reasons ( I do not know Biology

much), Nature does choose sides. Amino Acids

which are the building blocks of you are Left-

Handed. The spiral of your DNA always twists to

the Right. The single handedness choice is

shared by all known life on earth, yet we human

beings discriminate each other on colour, creed

or cast lines.

If you ate a "Right-Handed" steak (made of

right-handed proteins), your body would not be

able to digest it! It’s like trying to unlock a door

with the key flipped backward.

Children there are numerous examples in the

nature where right and left directions are quite

important. In Northern hemisphere hurricanes/

whirlpool turns left to right and down under in

Australia it turns other way.  (Coriolis effect)

How to define right and left handedness?

I will end article with an anti-climax! In the

first place how right and left is defined? You may

answer, the arm which is closer to the heart is

left and the one which is farther- right. But one

person among 10 million may have heart closer

to the right arm. This definition fails! Then how

to define it full proof, so that even we can

explain to Jadu (alien)?
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A specific phenomenon called the Faraday

Effect, which beautifully demonstrates the

connection between light, magnetism, and the

concept of "handedness" or direction.

We need a simple set up consisting of Light

Source, a polarizer, a strong magnet, and an

analyser. A beam of light where all the waves are

vibrating in the same plane (like a single, flat

sheet) i.e.Plane- Polarized Light are produced by

the polarizer and passed through the magnetic

field.

Something strange happens when the

magnetic field is turned on the flat sheet of light

(the plane of polarization) gets twisted as it

passes through the block.  The direction of this

twist—whether it turns clockwise (Right-

handed) or counter-clockwise (Left-handed)—

depends on the direction of the magnetic field.

If the light beam is in the direction of

magnetic field,  and after travelling through the

magnetic field it’s plane of polarisation is turned

clockwise, then it is right hand direction for an

observer looking in the direction of light as well

as magnetic field. If alien is smart enough to

perform this experiment, then surely they will

understand what is right& left for earthlings!

This is a physical law that is the same

everywhere in the universe. If an alien performs

this experiment, their definition of Right will

match ours!

Concluding Thought

So, whether you are trying to locate your

basement parking (negative numbers),

understand the charge on a tiny particle (positive

vs. negative), or figure out why your DNA coils

the way it does (left vs. right), remember this:

science is not about making rules; it is about

finding the patterns that already exist. From the

smallest electron to the vast magnetic fields of

the cosmos, the universe has a clear sense of

direction—and thanks to math, we get to trace

its steps!

- Sanjay Jahagirdar

GSEAC Member, DoEF& CC,

Government of Goa

sanjayjahagirdar2012@gmail.com
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India represents one of the most complex

human populations in the world. Its diversity is

expressed across multiple dimensions—

linguistic, cultural, social, ecological, and

historical. Traditionally, scholars have attempted

to explain this diversity through anthropology,

archaeology, linguistics, and sociology. However,

these disciplines often relied on indirect

evidence: physical traits, material culture,

historical texts, and social institutions.

The advent of modern genomics has

fundamentally transformed the study of human

populations. DNA sequencing, genome-wide

association studies (GWAS), haplotype analysis,

and ancient DNA (aDNA) research have

provided direct molecular evidence of ancestry,

migration, admixture, and selection. Genetic data

now functions as an independent and powerful

source of historical information, complementing

and sometimes challenging earlier theories. In

this context, India emerges not merely as a

culturally diverse region but as a genetic

crossroads shaped by repeated waves of

migration, long periods of isolation, and complex

patterns of social organization.

One of the most significant findings of

population genetics is the absence of “pure”

racial groups. Human genetic variation is

continuous rather than discrete. Differences

among populations are quantitative, not

qualitative.

Genome-wide studies show that most genetic

variation (approximately 85–90%) exists within

populations rather than between them. This

implies that socially constructed racial categories

have limited biological basis. Instead, human

populations are shaped by migration, gene flow,

genetic drift, and natural selection.

India exemplifies this global pattern of

admixture. Over tens of thousands of years, the

subcontinent has received migrants from Africa,

Central Asia, West Asia, East Asia, and Southeast

Asia. These migrations interacted with

indigenous populations, producing layered

genetic structures rather than uniform racial

groups.

Gene Mapping and Population Structure

in India

Genomic Tools and Methodologies

Modern population genetics employs

multiple analytical tools:

Whole-genome sequencing (WGS)

Single nucleotide polymorphism (SNP)

arrays

Principal component analysis (PCA)

Admixture modeling

Identity-by-descent (IBD) analysis

Runs of homozygosity (ROH)

Y-chromosome and mitochondrial DNA

haplogroups

These methods allow researchers to

reconstruct population histories with

unprecedented resolution. In India, gene

Genetic Footprints : Reconstructing
the Population History of India
Through Genomic Science

Madhusudan Joshi
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mapping has revealed that populations are

structured not only by geography but also by

language families (Indo-European, Dravidian,

Austroasiatic, Tibeto-Burman) and social

stratification, particularly caste endogamy.

Endogamy as a Genetic and Social

Phenomenon

Genetic Consequences of Endogamy: One of

the most distinctive features of Indian population

genetics is the long-term practice of endogamy—

marriage within restricted social groups.

Endogamy reduces gene flow between

communities and increases genetic homogeneity

within them.

From a genetic perspective, prolonged

endogamy leads to:

l Increased runs of homozygosity (ROH)

l Elevated frequency of recessive alleles

l Founder effects and bottlenecks

l Community-specific genetic disorders

Empirical studies show that many Indian

communities exhibit levels of genetic isolation

comparable to small island populations or

geographically isolated tribes elsewhere in the

world.

Historical Emergence of Endogamy

Genetic data suggests that strict endogamy

intensified between approximately 3,500 and

2,000 years ago. This period corresponds with

significant socio-political transformations,

including the consolidation of caste hierarchies

and agrarian expansion. Thus, genetics provides

independent evidence for the historical

crystallization of social boundaries.

Case Studies: Community-Specific

Genetic Variants

Research led by Dr. Priya Moorjani and

colleagues has demonstrated that if a deleterious

mutation arises within an endogamous

community, it can reach high frequency due to

limited genetic diversity.

One example is the butyrylcholinesterase

(BCHE) gene variant, which affects metabolism

of certain anesthetic drugs and can cause

prolonged muscle paralysis. This variant has

been found at unusually high frequencies among

Vaishya communities in Andhra Pradesh and

Telangana, while remaining rare elsewhere.

Large-scale genomic studies, including the

Longitudinal Aging Study in India – Dementia

Assessment and Diagnosis (LASI-DAD), have

analyzed thousands of genomes representing

major linguistic and regional groups. These

studies have identified genetic risk factors for:

· Hemoglobinopathies

· Congenital hearing loss

· Cystic fibrosis

· Phenylketonuria (PKU)

· Neurodegenerative disorders

Such findings underscore the medical

relevance of population-specific genomics.

Deep Evolutionary History: India in the

“Out of Africa” Narrative

Early Human Migrations: Genetic evidence

supports the model that modern humans

originated in Africa and dispersed outward

around 60,000–50,000 years ago. India served as

a major corridor and settlement zone in this

dispersal. Early migrants encountered archaic

human species such as Neanderthals and

Denisovans. Interbreeding occurred, leaving

genetic traces in modern populations.

Archaic Admixture in Indian Populations

Both Indian and European populations carry

approximately 1–2% Neanderthal DNA.

However, Indian genomes exhibit unusually high

diversity of Neanderthal-derived segments.

Studies indicate that even small samples of

Indian genomes contain Neanderthal segments



{dkmZYmam$&&$\o$~«wdmar 2026$&&$16

representing nearly half of the known

Neanderthal genome. This suggests multiple

admixture events and complex demographic

histories in South Asia.

Formation of the Indian Genetic

Landscape: Three Ancestral Components

Genome-wide analyses have identified three

major ancestral components in Indian

populations:

l Hunter-gatherer ancestry (indigenous

South Asian lineages)

l Early agriculturalist ancestry (linked to

West Asian and Iranian farmers)

l Pastoralist ancestry (associated with

Central Asian steppe populations)

The admixture of these components over

thousands of years produced the genetic

heterogeneity observed today. Importantly, the

proportions of these ancestral components vary

systematically across regions, languages, and

social groups, revealing the intimate interplay

between biology and culture.

Genetics and Social Theory: Toward an

Integrated Framework

The Indian case demonstrates that genetic

patterns cannot be understood in isolation from

social institutions. Caste, kinship systems,

migration histories, and ecological constraints

have shaped genetic variation as much as

evolutionary forces. Thus, population genetics in

India represents an interdisciplinary field linking

genomics with anthropology, sociology,

archaeology, and history.

Unanswered Questions and Future

Research Directions

Despite significant advances, many

fundamental questions remain unresolved.

Future research could focus on the following

areas. Unresolved Scientific Questions may be

listed as

l Fine-scale population history

l How many distinct migration waves

entered India during different prehistoric

periods?

l What were their precise routes and

timelines?

l Ancient DNA from the subcontinent

l Why is ancient DNA data from India still

limited compared to Europe and East

Asia?

l How can preservation, ethical, and

technical challenges be addressed?

l Caste and genetics

l To what extent do genetic boundaries

correspond to caste boundaries across

regions?

l Are there regional variations in the

genetic impact of caste endogamy?

l Language and genes

l How closely do linguistic families

correlate with genetic ancestry?

l Are there cases where language shift

occurred without major genetic

replacement?

l Archaic human admixture

l Did South Asia experience Denisovan

admixture distinct from East Asia?

l Are there unknown archaic human

lineages contributing to Indian genomes?

l Natural selection and adaptation

l Which genetic adaptations emerged in

response to climate, diet, pathogens, and

altitude?

l How did agriculture and urbanization

influence selective pressures?

l Health and precision medicine

l How can India’s genetic diversity be

incorporated into global medical

genomics?

l What community-specific genetic

screening programs should be developed?
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Potential Research Projects

l Pan-Indian Genome Atlas

l A comprehensive genome database

representing all major linguistic, regional,

and social groups.

l Ancient DNA and Archaeogenetics

Program

l Systematic excavation and genomic

analysis of prehistoric human remains in

South Asia.

l Caste-Endogamy Genetic Impact Study

l Quantitative assessment of the genetic

consequences of long-term endogamy

across castes and regions.

l Language–Genetics Correlation Project

l Comparative analysis of genetic and

linguistic phylogenies in India.

l Community-Specific Disease Mapping

l Identification of genetic disorders unique

to specific Indian communities and

development of targeted interventions.

l South Asian Archaic Admixture Project

l High-resolution mapping of Neanderthal

and Denisovan DNA segments in Indian

populations.

l Evolution of Indian Diet and Metabolism

l Genetic study of dietary adaptations (e.g.,

lactose tolerance, starch digestion, lipid

metabolism).

l Genetics of Social Mobility and

Migration in Modern India

l Analysis of recent urbanization and inter-

caste marriages on genetic patterns.

Conclusion: From Diversity to Scientific

Synthesis

India’s genetic landscape is not merely a record

of biological variation but a living archive of human

history. It reflects migrations across continents,

encounters between species, social boundaries

constructed over millennia, and the adaptive

responses of populations to changing environments.

As genomic technologies advance and

interdisciplinary collaboration deepens, the study

of India’s genetic footprints has the potential to

transform our understanding of human evolution,

social structure, and public health. Ultimately, the

genetic story of India may reveal not only the

origins of diversity but also the biological

foundations of unity underlying its vast and

complex civilization.

- Madhusudan Joshi

sudanaronda@gmail.com
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g_wÐ{dœ

ãë`y BH$m°Zm°_r

S>m°. ed©ar Hw$S>VaH$a

g_wÐ{dœmÀ`m _mJÀ`m ^mJmV Vwåhmbm
oceanography `m {df`mMr ì`már {H$Vr {dñV¥V Amho
`mMr H$ënZm Z¸$sM Ambr Agob. {dkmZmÀ`m gd©M
à_wI emIm VgoM V§ÌkmZ `m§Mr gm§JS> KmbV
oceanography `m {df`mMm Aä`mg Ho$bm OmVmo. Joë`m
{H$Ë`oH$ dfmªnmgyZ AmnU gd©M àXÿfUm{df`r ~mobV
AmhmoV, OmJê$H$Vm {Z_m©U H$aV AmhmoV, VgoM gd©
ñVamVyZ àXÿfU {Z_y©bZmH$[aVm à`ËZ H$arV AmhmoV. _mÌ
g_wÐmÀ`m ~m~VrV AmnU H$arV Agbobo à`ËZ ho \$maM
ZJÊ` AmhoV.

Joë`m H$mhr XeH$m§V _mZdmZo g_wÐmMm AVr dmna
Ho$bobm Amho Am{U Ë`mMo Xþîn[aUm_ Amnë`mbm {XgyZ
`oV AmhoV; _J Vr Vob JiVr Agmo, AVr _mgo_mar
Agmo, ßbmpñQ>H$àXÿfU Agmo H$s H$moab ar\$Mo ZwH$gmZ
Agmo, `m gJù`m_wio g_wÐmVrb Ordg¥ï>rMo g§VwbZ _mÌ
Z¸$sM T>mgiV AgVo.

`m gJù`mbm n`m©` qH$dm Cnm` åhUyZ Blue

Economy (ãë`y BH$m°Zm°_r) hr g§H$ënZm nwT>o Ambr Amho.
Amnë`m X¡Z§{XZ OrdZmer g_wÐ IynM OdiyZ OmoS>bm
Jobobm Amho. amoOÀ`m dmnamVbo _rR>, _mgo, n`©Q>Z,
ì`mnma, I{ZOo, Am¡fY {Z{_©VrH$aVm dmnabr OmUmar
{H$Ë`oH$ agm`Zo Am{U AemM AZoH$ Jmoï>tgmR>r AmnU
g_wÐmdaM Adb§~yZ AgVmo.

n¥ÏdrMo EH§$Xa hdm_mZ {Z`§{ÌV R>odÊ`mgmR>rhr g_wÐ
_hÎdmMr ^y{_H$m ~OmdV AgVmo. g_wÐ, _hmgmJa Am{U
{H$ZmanÅ>rdarb g§gmYZm§Mm `mo½`, _`m©{XV Am{U emœV
(sustainable) dmna H$ê$Z Am{W©H$ {dH$mg gmYUo
åhUOoM ãë`y BH$m°Zm°_rMr g§H$ënZm à^mdrnUo am~dUo
hmo`. `m gJù`mMm gmonm AW© åhUOo g_wÐmVyZ AmnUmg
hì`m Agboë`m Jmoï>r {_idmì`mV na§Vw g_wÐmg ZwH$gmZ
Z nmohmoMdVm d {ZgJm©Mo g§ajU H$ê$Z. åhUOo hr EH$
AW©ì`dñWmM Amho. Vr g_wÐmer g§~§{YV Agë`mZo d

n¥Ïdrbm ãë`y ßb°ZoQ> åhUyZ AmoiIbo OmV Agë`mZo {Vbm
(AW©ì`dñWobm) ãë`y BH$m°Zm°_r ho Zmd {Xbo Jobo Amho.
Blue economy hm AZoH$ joÌm§Mm EH${ÌV {dMma Amho.
g_wÐmer g§~§{YV {d{dY CnH«$_ EH$_oH$m§er OmoS>bo Jobo
AmhoV.

g_wÐ AWm§J Oê$a Amho na§Vw A_`m©X Zmhr. g_wÐmV
Agbobr _mZd-Cn`moJr g§gmYZoXoIrb _`m©{XV AmhoV.
_mgo_mar joÌmV Iyn _moR>o `m§{ÌH$sH$aU Z¸$sM Pmbo Amho
na§Vw Ë`m_wio dm{f©H$ _mgo_mar H$mhr XeH$m§nydu \$maM
OmñV à_mUmV Pmbobr {XgyZ Ambr. Ë`m VwbZoV gÜ`m
AmYw{ZH$ CnH$aUo dmnê$ZXoIrb nwaoem à_mUmV _mgo_mar
hmoV Zgë`mZo _ÀN>r_ma hVme hmoV AmhoV. Am{U hr
g_ñ`m AJXr OmJ{VH$ ñVamda {XgyZ `oVo. OJmVë`m
~hþVoH$ gd©M {H$Zmar ^mJmV ñWm{ZH$ _ÀN>r_ma
{Xdg|{Xdg H$_r hmoV OmUmè`m _Ëñ`CËnmXZm_wio ÌñV
AmhoV.

bhmZ, _moR>o gd©M àH$maMo VgoM {n„o Am{U _moR>o
àOZerb _mgo JmiyZ H$mT>ë`mda Ë`m§À`m ZdrZ {nT>çm
H$em H$m` V`ma hmoUma? Ë`m§Zm bnm`bm OmJm {_imë`m
ZmhrV Am{U Ë`mMo AÞ Ë`m§Zm {_imbo Zmhr Va Ë`m§À`m
OJÊ`mÀ`m {H$VrVar eŠ`Vm H$_r hmoD$Z OmVmV. AemVM
g§nyU© doi Ho$br Jobobr _mgo_mar Ë`m§Mo OJUo _wíH$sb
H$aV OmVo.

{H$VrVar ñWm{ZH$ àOmVtMo à_mU KQ>V OmV
Agë`mMo doJdoJù`m g§emoYZmÛmao _m§S>bo Jobo Amho.

_Ëñ`CÚmoJ hm ãby BH$m°Zm°_rMm gdm©V _moR>m Am{U
_hÎdmÀ`m KQ>H$ Amho. àmo{Q>ZMm _w»` òmoV Agbobo ho
_mgo _mZdmÀ`m AÞmMm EH$ à_wI KQ>H$ AmhoV VgoM ho
_mgo bmImo bmoH$m§À`m CnOr{dHo$Mo gmYZhr AmhoV.
Amnë`mH$So> _mgo_mar XmoZ àH$mao Ho$br OmVo. EH$,
nma§n[aH$ Am{U Xþgar, AmYw{ZH$ _mgo_mar. nydu
_mgo_marH$aVm bmJUmar gmYZo hr n`m©daUnyaH$ hmoVr.



{dkmZYmam$&&$\o$~«wdmar 2026$&&$19

VgoM _mgo_marMr joÌohr R>amdrH$ hmoVr. _`m©{XV
AmH$mamMr d {N>Ðm§Mr Omir, bhmZ hmoS>çm, bhmZ
AmH$mamMo Ji (hÿH$) `m§Mm dmna ìhm`Mm _mgo_marXoIrb
h§Jm_mZwgma Ho$br Om`Mr. _mÌ df©^a, _mJUrà_mUo
nwadR>m H$aUo `m àH$mam_wio nmnboQ>, gwa_B© `m§gma»`m
_mem§gmR>r `m§{ÌH$sH$aU Ho$bobr OhmOo d Omir dmnê$Z
_mgo_mar Ho$br OmD$ bmJbr. n[aUm_r Á`m _mem§Zm _mJUr
hmoVr Ë`m§À`m ~amo~arZo BVahr _mgo Omù`mV Bycatch

åhUyZ gmnSy> bmJbo. Am{U AWm©VM _mJUr Zgë`m_wio
Ë`m§Mo OrdZ Ajae… _mVr_mob Pmbo. `m _moR> _moR>çm
`m§{ÌH$sH$aU Ho$boë`m OhmOm§_wio, _moR>_moR>çm Omù`m§_wio
d gVV Ho$ë`m OmUmè`m _mgo_mar_wio Amnbr _Ëñ`g§nXm
KQ>V Mmbbr Amho.

Blue economy A§VJ©V bhmZ _mem§Mo g§ajU ìhmdo
`mH$aVm Omù`m§À`m bhmZ Mesh size da à{V~§Y KmbyZ
`mo½` é§XrMr Omir ~ZdÊ`mg d _mgo nH$S>Ê`mH$[aVm
Ë`m§MmM dmna H$aÊ`mMr gŠVr H$ê$Z g§~§{YV _ÀN>r_mamg
_mgo_mar H$aÊ`mMr _mÝ`Vm {Xbr OmVo.

R>amdrH$ h§Jm_mVM _mgo_mar Ho$br Omdr `mda ^a
XoD$Z {\$e \$m{_ªJ åhUOoM _Ëñ`eoVr H$aÊ`mda ^a {Xbm
OmV Amho. _Ëñ`eoVr qH$dm _Ëñ`g§dY©Z åhUOoM
Aquaculture Practices. `mo½` {Z`moOZ H$ê$Z H$moi§~r,
_mgo, qenbo, IoH$So> `m§Mo nmbZ d g§JmonZ H$ê$Z
doimodoir Ë`m§Mr {dH«$s Ho$br OmVo. _mgo_mar_wio g_wÐmda
dmT>V OmUmam VmU Aquaculture _wio H$_r hmoV Amho.
Ë`m_wio _mem§À`m CËnmXZmV Va dmT> hmoVM Amho,
Ë`mM~amo~a amoOJma{Z{_©VrXoIrb hmoV Amho. aquaculture

practices ~è`mMXm bare land åhUOoM ZmnrH$ qH$dm
jma`wŠV O{_Zrda Ho$ë`m OmVmV. Ë`m_wio `m dmnaV
Zgboë`m n{S>H$ O{_Zr _Ëñ`eoVrA§VJ©V dmnamV `oD$Z
CËnmXZj_ ~ZV AmhoV.

gaH$maV\}$ g~{gS>r_m\©$V _Ëñ`~rO nwadR>m Ho$bm
OmV Agë`mZo {H$Ë`oH$ eoVH$è`m§Zm Ë`mMm \$m`Xm hmoV
Amho. eoVrH$aVm Agbobo {H$Ë`oH$ OmoS> CÚmoJ
_Ëñ`nmbZm~amo~arZo H$aVm `oVmV. nmoëQ´>r \$m°{_ªJ, {nJ
\$m{_ªJ, S>H$ \$m{_ªJ `mgma»`m newnmbZmgmo~VM {\$e
\$m{_ªJ ho B§{Q>J«oQ>oS> \$m{_ªJMo CÎm_ CXmhaU Amho. åhUOoM
EH$mM XJS>mV XmoZ qH$dm VrZ qH$dm H$Yr H$Yr Va Mma
njr _maÊ`mgmaIo Amho. WmoS>Š`mV, Amnë`m OmJoMm
gw`mo½` dmna H$ê$Z _Ëñ`eoVr H$aVm `oD$ eH$Vo.

EH$mpË_H$ _Ëñ`eoVrMo eoVH$è`m§Zm ~aoM \$m`Xo
AmhoV. AmOÀ`m eoVrg_moa AZoH$ g_ñ`m AmhoV.

qnOè`mV Ho$br OmUmar _Ëñ` eoVr

Vù`mV Ho$br OmUmar _Ëñ` eoVr

g_wÐmV Pmbobr Vob JiVr
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IVm§À`m dmT>rd {H$_Vr, O{_ZrMr H$_r CËnmXH$Vm, dmT>V
OmUmam CËnmXZIM© Am{U H$_r ~mOma^md hr gJir
J{UVo gmoS>dVmZm eoVH$è`m§À`m AJXr ZmH$sZD$ `oVmV.
_mÌ EH$mpË_H$ eoVr Ho$ë`mZo CËnmXZIM© AmnmoAmnM H$_r
hmoVmo. OmJoMm `mo½` dmna hmoD$Z CËnÞmMo EH$mnojm OmñV
òmoV eoVH$è`mbm {_iVmV, Z¡g{J©H$ IVm§Mm dmna hmoVmo
Am{U EH$_oH$m§Zm nyaH$ Aer EH$mpË_H$ eoVr Ho$br OmVo.
Vbmdm§À`m H$mR>r qH$dm Vù`mÀ`m H$mR>r JmB©, åher qH$dm
~H$è`m nmiÊ`mgmo~VM _Ëñ`nmbZ Ho$bo OmVo Va H$mhr
{R>H$mUr ^mV-eoVrgmo~V _Ëñ`eoVr Ho$br OmVo.

nm°{cH$ëMa åhUyZ EH$ g§H$ënZm A°¹$m H$ëMa_Ü`o
Amho. Ë`mV doJdoJù`m OmVtMo _mgo EH$mM Vù`mV gmoS>bo
OmVmV. `m doJdoJù`m OmVr Amnë`m {Za{Zamù`m
A{YdmgmV ñdV§ÌnUo dmT>VmV. åhUOoM H$mhr OmVr Á`m
ga\o$g \$sS>a AgVmV Ë`m Vù`mÀ`m n¥ð>^mJmÀ`m WamV
amhVmV, H$mhr _mgo Vù`mÀ`m _Ü`^mJmV amhVmV, Va
H$mhr _mgo Vimer amhUo ng§X H$aVmV. Ë`m§À`m `m
doJdoJù`m amhUr_mZm_wio Ë`m§À`mV AmnmngmV AÞmH$aVm
d OmJoH$aVm ñnYm© hmoV ZmhrV d `eñdrnUo _Ëñ`CËnmXZ
dmT>dVm `oVo.

Marine transport (gmJar dmhVyH$) hm Blue

Economy _Ybm EH$ _hÎdmMm KQ>H$ Amho. Vwåhmbm
_mhrV Amho H$m, OJmVrb 90 Q>¸o$ ì`mnma hm g_wÐ_mJ}
hmoVmo. _moR>r _moR>r `§Ìgm_J«r, AÞYmÝ`, I{ZO Vobo,
ImÚVobo `m§gma»`m {H$VrVar Jmoï>tMo dhZ H$mJm}
{engma»`m _moR>çm OhmOm§_m\©$V hmoVo. hr _moR>_moR>mbr
_mbdmhÿ OhmOo {H$Ë`oH$ {Xdg g_wÐmV àdmg H$aV
AgVmV.

AmnU EH$m ehamVyZ Xþgè`m ehamV OmVmZm Q>mob
ZmŠ`mda Q>mob Q>°Šg åhUyZ EH$ a¸$_ O_m H$aVmo,
dmhZm§H$Sy>Z Vmo H$a añË`mÀ`m XþéñVr H$aVm d _|Q>oZÝgH$aVm
dmnabm OmVmo. na§Vw g_wÐmVë`m _mJmªMo H$m`? Ë`m§Mm
_|Q>oZÝg H$moU H$aUma? AmOda Amnë`mbm {ZgJm©Zo ~arM
gmW {Xbobr Amho Am{U AOyZhr XoV Amho Ago åhUm`bm
haH$V Zmhr. Oil spill åhUOo VobJiVr Pmë`mda oil

degrading bacteria _XVrbm YmdyZ Ambo. àdmi-
{^{ÎmH$m§Zr g_wÐ{H$Zmao dmMdbo. H$m§XidZm§Zr dmXimV
gmdabo. AmnUM `mo½` {Z`moOZ Ho$bo Zmhr Va {ZgJm©daMm
^ma dmT>V OmUma Amho Am{U `mMo H$YrVar CÎma {_iUma
Amho.

`m gJù`mgmR>r n`m©` åhUyZ n`m©daUnyaH$ OhmOm§Mr
{Z{_©Vr H$aUo, ~§Xam§Mo AmYw{ZH$sH$aU H$aUo, B§YZ~MVrMo

Am°Bb B©qQ>J ~°ŠQ>r[a`m

~m` H°$M åhUyZ Omù`mV gmnS>bobo _mgo

_Ëñ` nmbZ Am{U Hw$Hw$Q> nmbZ EH${ÌV H$aÊ`mMr nÕV

^mV  eoVr Am{U _Ëñ` nmbZ EH${ÌV [aË`m CËnmXZ
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{d{dY Cnm` Adb§~Uo `m§gma»`m Jmoï>r ãë`y BH$m°Zmo_rÀ`m
A§VJ©V gmYë`m OmVmV.

AmOH$mb gmJar n`©Q>Z \$maM bmoH${à` hmoV Mmbbobo
Amho. H$moab-ar\$, g_wÐ~oQ>o, gmJa{H$Zmao, ImS>çm, _°ÝJ«yìh
O§Jbo `m§gma»`m gmJar n[ag§ñWm _hÎdmMr Am{U
g§doXZerb joÌo AmhoV. bjXrn, A§X_mZ-{ZH$mo~ma ~oQ>o,
_mbdU, Jmodm, Ho$ai `m§gma»`m {R>H$mUr n`©Q>H$m§Mr
Zoh_rM JXu {XgyZ `oVo. _mÌ à_mUm~mhoa n`©Q>H$ Amë`mZo
H$Mam dmT>Vmo. `wO A±S> W«moÀ`m AmMaUm_wio {H$Ë`oH$ Q>Z
H$Mam {Z_m©U hmoVmo. `mV ßbmpñQ>H$nmgyZ ~Zdë`m Joboë`m
dñVy _moR>çm à_mUmV Agë`mZo non degradable Agm
KZH$Mam {R>H${R>H$mUr gmMV OmVmo. g_wÐ{H$Zmao VgoM
ImS>rn[aga AñdÀN> hmoV OmVmo. ̀ mH$[aVm Blue Economy

_Ü`o ñWm{ZH$ bmoH$, J«m_n§Mm`V qH$dm ZJanm{bH$m `m§À`m
gh`moJmZo {H$Zmao ñdÀN>Vm A{^`mZ qH$dm VËg_ `moOZm
am~dyZ {H$Zmar n[aga àXÿfU_wŠV R>odVm `oVmo. g_wÐmnmgyZ
D$Om©{Z{_©Vr (renewable energy) H$aUo ho ãë`y
BH$m°Zm°_rÀ`m Ñï>rZo EH$ _hÎdmMo nmD$b Amho. Tidal

energy (^aVrAmohmoQ>rnmgyZ D$Om©{Z{_©Vr), Wave energy

(bmQ>m§nmgyZ D$Om©{Z{_©Vr) `m Marine Energy AgyZ
`m§À`m {Z{_©VrH$aVm Ho$bo Jobobo à`ËZ ho ^{dî`mVrb
Z¡g{J©H$ D$Om©{Z{_©VrgmR>r A{YH$ gj_ n`m©` åhUyZ
AmoiIbo OmV AmhoV. `m ZdrH$aUr` D$Om© àXÿfU_wŠV
AgyZ XrK©H$mbrZ AmhoV.

gmJar O¡dV§ÌkmZ (Marine Biotechnology) Am{U
I{ZOg§nÎmr (Mines) ho Blue Economy Mo AJ«oga
_mZH$ar AmhoV. Marine Biotechnology À`m {d{dY
V§ÌkmZm§Ûmao {H$Ë`oH$ g_wÐOrdm§nmgyZ, ñnm|O d
e¡dmbm§nmgyZ A±{Q>~m`mo{Q>Šg, -antifungal Am{U
H$H©$amoJm{damoYr Am¡fYo V`ma Ho$br OmV AmhoV. Novel

drugs åhUOoM ZyVZ Am¡fYm§À`m {Z{_©VrH$aVm OmJ{VH$
ñVamda g§emoYZ Ho$bo OmV Amho.

g_wÐmÀ`m Vimer doJdoJù`m Imobtda- {OWo
nmÊ`mMr hmbMmb H$_r à_mUmV AgVo {VWo doJdoJù`m
I{ZOm§Mo nodules qH$dm gmR>o AmT>iyZ `oVmV. _±JZrO,
H$mo~mëQ>, {ZHo$b, gmoZo `m§gma»`m _hmJS>çm YmVy§Mr I{ZOo
`m gmJaVimer nmhm`bm {_iVmV. AWm©V \$ma _moR>r
Am{W©H$ CbmT>mb `m {R>H$mUr hmoV AgVo. ho _m`qZJ
H$aVmZm n`m©daUmMr H$miOr KoUo Iyn JaOoMo Amho.

\$ŠV Am{W©H$ {dH$mg ho Blue Economy Mo C{Ôï>
Zmhr, Va n`m©daUg§ajU hm Ë`mMm _hÎdmMm Jm^m Amho.

g_wÐmVrb _mgo, àdmi, e¡dmb, gyú_Ord, gñVZ

àmUr d C^`Ma àmUr, ganQ>Umao àmUr, njr VgoM
g_wÐmMo nmUr, Vmn_mZ, jmaVm `m§gmaIo AZoH$ gOrd
Am{U {ZOud KQ>H$ {_iyZ gmJar n[ag§ñWm V`ma hmoVo
Am{U `m àË`oH$ KQ>H$mMo EH$_oH$m§er EH$ ZmVo AgVo.

ho gd© KQ>H$ EH$_oH$m§da Adb§~yZ AgVmV. EH$_oH$m§V
Jw§Vboë`m {H$Ë`oH$ AÞgmIù`m§Mo EH$ OmioM AgVo,
Á`mV EH$ KQ>H$ {~KS>bm Va g§nyU© n[ag§ñWoda n[aUm_
hmoVmo.

Blue economy hr g§H$ënZm am~dVmZm AZoH$
AS>MUr `oVmV, Ë`mda _mV H$aV nwT>o OmUo gwa{jV
^{dî`mgmR>r JaOoMo Amho.

ãë`y BH$m°Zm°_rÛmao g_wÐmMo g§ajU H$ê$Z Amnë`m
ì`dgm` H$am`Mr OmUrd `m joÌmVrb àË`oH$
ì`mdgm{`H$mbm AgUo JaOoMo Amho.
AmYw{ZH$sH$aUm~amo~aM d¡km{ZH$ g§emoYZmÛmao d
Am§Vaamï´>r` ghH$m`m©Zo ãë`y BH$m°Zm°_rMo YmoaU Adb§~bo
Jobo nm{hOo. XrK© {H$ZmanÅ>r bm^boë`m Amnë`m XoemH$aVm
ãë`y BH$m°Zm°_r \$ma _hÎdmMr Amho. H$maU _mgo_marMm
ì`dgm` H$aUmam EH$ _moR>m dJ© BWo amhVmo. ^maV gaH$maZo
gwê$ Ho$bobo _Ëñ`g§nXm, gmJa_mbm àH$ën, gmJar g§emoYZ
g§ñWm `m_m\©$V ~§Xa{dH$mg, emœV _mgo_mar
(Sustainable Fishery) Am{U amoOJma{Z{_©Vr hmoV Amho.
Sustainability åhUOo emœV dmna. åhUOoM H$m` Va
AmOÀ`m JaOm nyU© H$aVmZm `oUmè`m nwT>rb {nT>çm§À`m
JaOm YmoŠ`mV Z AmUVm Ë`m g§gmYZm§Mm dmna H$aUo hmo`.

AmOMo {dÚmWu ho CÚmMo ZmJ[aH$ AmhoV, Ë`mVboM
{dÚmWu emñÌk, AW©VÁk, ì`mnmar VgoM CÚmoJ{Z{_©VrÀ`m
joÌmV `oUma AmhoV. Ë`m_wio Ë`m§Mo ñWmZ ãë`y BH$m°Zm°_r
`m g§H$ënZoV \$ma _hÎdmMo Amho. AmOÀ`m AmYw{ZH$ OJmV
g_wÐmer g§~§{YV AZoH$ ZdrZ ì`dgm`joÌo {Z_m©U hmoV
AmhoV. g_wÐemñÌk (Oceanographer), _Ëñ`emñÌk
(Fishery Scientist), n`m©daUVÁk, gmJar n`©Q>Z
ì`dñWmnH$, Zm¡Xb, H$moñQ> JmS©> VgoM gmJar dmhVyH$ joÌ
`m gdmªMm Ë`mV g_mdoe hmoVmo.

ãë`y BH$m°Zm°_r `eñdr hmoÊ`mgmR>r {dÚmÏ`mªMr ^y{_H$m
\$ma _hÎdmMr Amho. {dÚmWu n`m©daUm~Ôb OmJ¥Vr ngady
eH$VmV, ßbmpñQ>H$Mm dmna Q>miy eH$VmV, g_wÐ d ZÚm§Mr
ñdÀN>Vm amIy eH$VmV, {dkmZ d n`m©daU {df`mV
H$[aAa {ZdSy> eH$VmV. Amnë`m bhmZ bhmZ H¥$Vt_YyZ
_moR>m ~Xb Z¸$sM KSy> eH$Vmo!

- ed©ar Hw$S>VaH$a
samikshank@gmail.com
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OmJ{VH$ hdm_mZmVrb _hmgmJa-dmVmdaUr`
nañnag§dmX àUmbr (Ocean-atmosphere Coupled

Phenomena - Teleconnection) Á`m_Ü`o _hmgmJamÀ`m
nmÊ`mÀ`m Vmn_mZmg§~§Yr AgUmè`m Z¡g{J©H$ hdm_mZ
g§aMZmMrhr ^y{_H$m _mog_r nmdgmÀ`m ñWi, H$mi Am{U
à_mU `m§_Ü`o hmoUmè`m ~Xbm§_Ü`o _hÎdmMr Amho. `m_Ü`o
dm°H$a A{^gaU, Eb {ZZmo Am{U bm {ZZm `m àUmbr
EH$_oH$m§er K{Zï> AgUmao hdm_mZmMo KQ>H$ AmhoV. `m
àUmbt~Ôb OmUyZ KoD$.

dm°H$a A{^gaU
n¥ÏdrÀ`m aoIm§emà_mUo nyd©-n{ü_ {XeoZo hmoUmao

dmVmdaUmVrb A{^gaU, Oo _w»`V… {dfwdd¥ÎmmOdirb
^mJmda (equatorial region) AmT>iVo, Ë`mbm dm°H$a
A{^gaU (Walker Circulation) åhUVmV. hr g§H$ënZm
ñdmV§Í`nyd©H$mimVrb ^maVr` hdm_mZemñÌ {d^mJmMo _mOr
_hmg§MmbH$ ga {Jë~Q>© dm°H$a `m§Zr _m§S>br hmoVr. àem§V
_hmgmJamÀ`m (n°{g{\$H$ AmoeZ) nyd© Am{U n{ü_
^mJm§_Yrb Vmn_mZmVrb \$aH$ ho A{^gaU {Z_m©U
hmoÊ`mMo à_wI H$maU Amho. àem§V _hmgmJamMm n{ü_
^mJ (B§S>moZo{e`m, Am°ñQ´>o{b`m) CîU AgVmo Am{U nyd©
^mJ (X{jU A_o[aHo$Odi) W§S> AgVmo Ë`mdoir
n{ü_oH$S>rb Ja_ hdm da OmVo (CÜd©Jm_r àdmh) Am{U
nyd}H$S>rb W§S> hdm Imbr `oVo (AdVaU àdmh).
Aemdoir EH$ ~§{XñV A{^gaU (Closed Circulation

Cell) V`ma hmoVo. Ë`mbmM dm°H$a A{^gaU (Walker

Circulation) åhUVmV. dm°H$a A{^gaU Vrd« pñWVrV
AgVo, Voìhm n{ü_ àem§V _hmgmJamOdi CîUVm Am{U
nmD$g OmñV AgVmo. dm°H$a A{^gaUmMr Vrd«Vm H$_r
AgVo Voìhm CbQ> n[apñWVr AgVo. ^maVr` _mog_r nmD$g
hm dm°H$a A{^gaUàUmbrMm {dñVma Agë`mZo Ë`mda
n[aUm_ hmoVmo.

dm°H$a A{^gaU

Eb {ZZmo
{dkmZàgmaH$ d àgma_mÜ`_o `m§À`m_m\©$V Eb {ZZmo

hm eãX AmVm gd©gm_mÝ`m§n`ªV nmohmoMbm Amho. Eb {ZZmo
åhUOo ^maVmV gamgarnojm OmñV Vmn_mZ Am{U H$_r
nmD$g Ago g_rH$aU AmnUm ^maVr`m§À`m _ZmV n¸o$
éObo Amho. `mbm H$maU åhUOo 2009, 2014, 2015
Am{U 2018 `m AcrH$S>À`m dfmªÀ`m Eb {ZZmoÀ`m
H$mimV Z¡F$Ë` _mog_r nmdgmV Pmbobr KQ>. Ë`m_wio
gd©gm_mÝ`m§gh emgZ, eoVH$ar, AmnÎmr {ZdmaU
ì`dñWmnH$, Obì`dñWmnH$, Amamo½` ì`dñWmnH$, {d_m
H§$nÝ`m, eoAa ~mOma BË`mXtÀ`m _ZmV Eb {ZZmo~Ôb
^rVrMo gmdQ> AgVo.

Eb {ZZmo ho àem§V _hmgmJamVrb EH$ àH$maMo
hdm_mZmMo Z¡g{J©H$ ñdê$n (Šbm`_oQ> n°Q>Z©) AgyZ Ë`mMm
n[aUm_ g§nyU© OJmÀ`m hdm_mZmda hmoV AgVmo.

dm°H$a A{^gaU, Eb {ZZmo,
bm {ZZm Am{U hdm_mZ

AZKm {eamiH$a
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àem§V _hmgmJa hm n¥Ïdrdarb gdm©V _moR>m _hmgmJa
Amho. àem§V _hmgmJamÀ`m CÎmaobm AmpŠQ©>H$ _hmgmJa,
X{jUobm X{jU _hmgmJa (A§Q>mpŠQ©>H$ AmoeZ), n{ü_obm
Am{e`m d Am°ñQ´>o{b`m Am{U nyd}bm A_o[aH$m I§S> Amho.
{dfwdd¥Îmmdarb X{jU A_o[aHo$À`m n{ü_ {H$Zmè`mdarb
àem§V _hmgmJamÀ`m nmÊ`mÀ`m n¥ð>^mJmMo Vmn_mZ
Agm_mÝ`nUo gamgarnojm OmñV dmTy> bmJUo `mbm Eb
{ZZmo åhUVmV. n¥Ïdr {\$aV Agë`mZo {VÀ`m
{dfwdd¥Îmmdarb ^mJmV dmao V`ma hmoVmV. `mVrb ì`mnmar
dmao (Q´>oS> qdS²g) ho nyd}H$Sy>Z n{ü_oH$So> dmhV AgVmV.
g_wÐmdê$Z dmhUmè`m `m dmè`m§_wio g_wÐmMo Vmnbobo nmUr
{d{eï> ^mJmn`ªV nmohmoMVo Am{U _J Eb {ZZmo g{H«$`
hmoÊ`mg AZwHy$b n[apñWVr {Z_m©U hmoVo. _hmgmJa Am{U
dmVmdaU `m§À`m ÑT>g§~§Ym§_wio CîUVm d ~mîn `m§Mr
_hmgmJa Am{U dmVmdaU `m_Ü`o XodmUKodmU hmoV AgVo.
gy`m©Mr CîUVm gmJamÀ`m nmÊ`mV gmR>dbr OmVo. àem§V
_hmgmJamMo Vmn_mZ gamgarnojm 0.5 {S>J«r gopëgAgZo
dmT>bo Am{U Vo gmYmaUnUo nmM _{hZo VgoM am{hbo qH$dm
Ë`mhÿZhr dmT>bo Va Eb {ZZmo g{H«$` hmoUma Ago Omhra
Ho$bo OmVo. Eb {ZZmoÀ`m H$mimV àem§V _hmgmJamÀ`m
nmÊ`mMo Vmn_mZ gamgarnojm 3 Vo 5 {S>J«r gopëgAgZo
dmT>Vo.

àem§V _hmgmJamÀ`m nyd}H$S>rb ^mJmVrb nmÊ`mMo
Vmn_mZ dmT>bo H$s n{ü_oH$S>rb ^mJmVrb hdoMm Xm~

dmT>bobm AgVmo. Aem doir n{ü_oH$Sy>Z nyd© {Xeog dmao
dmhVmV Am{U ho dmao T>JmV O_bobr nmÊ`mMr dm\$ {VH$So>
dmhÿZ ZoVmV. Ë`m_wio nyd}H$S>rb ^mJmV A{Vd¥ï>r Va
n{ü_oH$S>rb ^mJmV XþîH$mir pñWVr Ago {XgyZ `oVo. H$mhr
H$mimn`ªV g_wÐmÀ`m nmÊ`mMr hmoUmar Vmn_mZdmT>
n¥Ïdrdarb hdm_mZ ~Xbmbm H$maUr^yV R>aVo. hr {H«$`m
AYyZ_YyZ AMmZH$nUo KS>Vo. `m KQ>ZoMm g§~§Y n¥Ïdrda
hmoUmar XþîH$mir n[apñWVr, _hmnya Am{U Ë`mMm {nH$m§À`m
CËnmXZmda WoQ> hmoUmam n[aUm_ `m§À`mer OmoS>bm OmVmo.

gmYmaU B. g. 1500À`m gw_mamg X{jU A_o[aHo$Vrb
noê$ XoemÀ`m n{ü_ {H$Zmè`mda _mgo_mar H$aUmè`m§Zm {S>g|~a
_{hÝ`mV àem§V _hmgmJamÀ`m nmÊ`mMo Vmn_mZ dmT>V
Agë`mMo bjmV Ambo. hm H$mi `oey p¼ñVmÀ`m OÝ_mMm
Agë`mZo {VWë`m ñWm{ZH$ bmoH$m§Zr Ë`mMo Zmd Eb {ZZmo
Ago R>odbo. Eb {ZZmo ho Zmd ñn°{Ze ^mfoV AgyZ Ë`mMm
AW© "bhmZ _wbJm' qH$dm "~mb `oey' Agm Amho. noê$À`m
{H$Zmè`mdarb g_wÐmÀ`m nmÊ`mMo Vmn_mZ Xa 4 Vo 7 dfmªZr
Zoh_rnojm OmñV Agë`mMm AZw^d dma§dma `oV Ago.
B. g. 1700 Vo 1900 À`m Xaå`mZ `m Vmn_mZdmT>rÀ`m
Zm|Xr `wamonÀ`m Ibmí`m§Zr R>odboë`m AmhoV. EH$mo{Ugmì`m
eVH$mVrb noê$ XoemVrb S>m°. bwB©g H$a§Pm `m ^yJmobVÁkmZo
g§emoYZmÛmao X{jU A_o[aHo$Vrb nmD$g d hdm_mZ `mV
hmoUmè`m ~Xbmg Eb {ZZmo H$maUr^yV Amho Ago {gÕ H$ê$Z
ho g§emoYZ à{gÕ Ho$bo hmoVo.

gd©gmYmaU d Eb {ZZmo AgVmZmMr hdm_mZmMr pñWVr



{dkmZYmam$&&$\o$~«wdmar 2026$&&$24

bm {ZZm
Eb {ZZmoÀ`m {déÕ pñWVr åhUOo bm {ZZm. ho Zmd

nU ñn°{Ze AgyZ Ë`mMm AW© "bhmZ _wbJr' Agm Amho.
àem§V _hmgmJamÀ`m nyd© ^mJmVrb nmÊ`mMo Vmn_mZ
gamgarnojm H$_r AgÊ`mÀ`m pñWVrbm bm {ZZm åhUVmV.
àem§V _hmgmJamÀ`m nyd}H$S>rb ^mJmVrb nmÊ`mMo Vmn_mZ
W§S> Pmbo H$s n{ü_oH$S>rb ^mJmVrb hdoMm Xm~ H$_r
hmoVmo Am{U Ë`m OmJoda dmao nmÊ`mMr dm\$ T>Jm§À`m
ñdê$nmV dmhÿZ AmUVmV Ë`m_wio n{ü_oH$S>rb ^mJmV
A{Vd¥ï>r hmoVo.

Eb {ZZmo d bm {ZZm `m§Mm B{Vhmg
hOmamo dfmªnmgyZ Eb {ZZmoMo ApñVËd Agë`mMo {gÕ

Pmbobo Amho. d¡km{ZH$m§Zr 13000 dfmªnydvMo àdmim§Mo
{dûcofU H$ê$Z Eb {ZZmo_wio àem§V _hmgmJamÀ`m
nmÊ`mÀ`m n¥ð>^mJmMo Vmn_mZ dmT>ë`mZo noê$ ~oQ>mdarb
nmdgmMo à_mU dmT>ë`mMo {gÕ Ho$bo Amho. 1525
gmbmÀ`m gw_mamg noê$ ~oQ>mda ^yñIbZ Pmbo hmoVo,
Ë`mdoir dmid§Q>mV nmD$g nS>ë`mMr n{hbr Zm|X
\«$mpÝgñH$mo {nPmamo `m _mo{h_m {dOoVm ñn°{Ze _mUgmZo
Ho$bobr Amho.

_mJrb eVH$m§_Yrb 1877, 1899, 1911, 1918
Am{U 1972 `m dfmªVrb nmM Eb {ZZmo \$ma Vrd« hmoVo.
1887, 1914, 1953 Am{U 1976 `m dfmªÀ`m Eb
{ZZmoMm à^md _Ü`_ hmoVm. 1997-1998 `m dfmªMm Eb
{ZZmo hm A{VVrd« Eb {ZZm|n¡H$s EH$ hmoVm Á`m_Ü`o
OJm_Ü`o Z¡g{J©H$ AmnÎmr OmñV à_mUmV Pmë`m.

AmYw{ZH$ H$mimVrb g§emoYZ d {dûcofU V§ÌkmZmMm
Cn`moJ H$ê$Z 1900 gmbmnmgyZ 26 Eb {ZZmo Pmë`mMo
emoYyZ H$mT>bo Amho. Ë`mn¡H$s 1957-58, 1972-73,
1982-83, 1986-87, 1997-98 Am{U 2014-16
`m H$mbmdYrVrb Eb {ZZmo \$ma Vrd« hmoVo. `mVrb OmñV
H$mi g{H«$` AgUmam Eb {ZZmo hm 1986-87 `m gmbr
AgyZ Vmo 18 _{hÝ`m§Mm hmoVm.

1950 gmbmnmgyZÀ`m Zm|XrZwgma gdm©V OmñV H$mi
g{H«$` amhUmar bm {ZZmMr pñWVr hr 1973 Vo 1976 `m
dfmª_Ü`o 37 _{hÝ`m§Mr hmoVr.

XmoZ Eb {ZZmo _Ü`o XmoZ Vo gmV dfmªMo A§Va AgVo,
gmYmaUnUo gamgar nmM df}. àË`oH$ Eb {ZZmoMr pñWVr
ZD$ _{hZo Vo XmoZ df} AgVo. Ooìhm àem§V _hmgmJamÀ`m
nmÊ`mMr Vmn_mZ dmT> gmV Vo ZD$ _{hZo AgVo Ë`mbm Eb
{ZZmoMr n[apñWVr (H§${S>eZ) Amho Ago g_OVmV Am{U

Ë`mnojm OmñV H$mbmdYr Agob Va Ë`mbm Eb {ZZmoMr
KQ>Zm (E{ngmoS>) åhUVmV.

AmVm OJmVrb gd© à_wI Xoem§_Ü`o Eb {ZZmo d bm
{ZZm `m§À`m g{H«$` hmoÊ`mÀ`m d Ë`m§À`m n[aUm_m§À`m Zm|Xr
R>odë`m OmV AmhoV.

hdm_mZ ~Xbm§_wio Eb {ZZmoÀ`m {Z{_©Vrda, Ë`mÀ`m
H$mbmdYrda qH$dm j_Voda n[aUm_ hmoV AgVmo qH$dm
Zmhr `mda EH$_V Zmhr. nU AbrH$S>À`m g§emoYZmVyZ
Ago {gÕ Pmbo Amho H$s hdm_mZ ~Xbm§_wio Vrd« Eb
{ZZmoMr dma§dmaVm qH$dm nwZamd¥Îmr dmT>V Amho. Eb
{bZmoÀ`m _mZmZo bm {ZZmMr pñWVr H$_r doim {Z_m©U
hmoVo. àË`oH$ Eb {ZZmo d bm {ZZm doJù`m ñdê$nmMo
AgVmV, Ë`m§Mo n[aUm_hr H$_r OmñV à_mUmMo AgVmV.

Eb {ZZmo d bm {ZZm `m§Mo n[aUm_
Eb {ZZmo d bm {ZZm `m AgmYmaU Aem Z¡g{J©H$

KQ>Zm Agë`mMo hOmamo dfmªnmgyZ {ZXe©Zmg Ambo Amho.
{dfwdd¥Îmmdarb nyd© àem§V _hmgmJamÀ`m nmÊ`mMo Vmn_mZ
gamgarnojm gbJ VrZ _{hZo OmñV am{hë`mg Eb {ZZmoMr
{Z{_©Vr hmoVo. Eb {ZZmoÀ`m H$mimV X{jU A_o[aHo$À`m
{dfwdd¥Îmr` ^mJmVrb noéÀ`m {H$ZmanÅ>rda, B§S>moZo{e`m
VgoM _Ü` Am{U nyd© àem§V _hmgmJamÀ`m ^mJmV nmÊ`mMo
Vmn_mZ gamgarnojm A{YH$ d hdoVrb ~mîn OmñV
à_mUmV AgVo åhUyZ {VWo dmXir dmè`mgh ^anya nmD$g
hmoVmo. Ë`mM doir n{ü_oH$So> åhUOo Am°ñQ´>o{b`m, ñdrS>Z,
^maV, lrb§H$m, ~m§JbmXoe, nm{H$ñVmZ `m Xoem§_Ü`o
Vmn_mZ dmT> hmoVo d nmD$g H$_r nS>Vmo.

gmYmaUnUo Xa 2 Vo 7 dfmªZr Eb {ZZmoMr pñWVr
{Z_m©U hmoV AgVo. Eb {ZZmo EH$Xm g{H«$` Pmbm H$s
Ë`mMm à^md H$mhr _{hÝ`m§nmgyZ Vo 2-3 dfmªn`ªV H$m`_
amhÿ eH$Vmo.

Ooìhm bm {ZZm g{H«$` hmoVmo Voìhm X{jU A_o[aHo$Vrb
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noê$ `m XoemÀ`m {H$ZmanÅ>rdarb hdoMm Xm~ Am°ñQ´>o{b`m d
nyd}H$S>rb Am{e`mB© {H$Zmè`mdarb hdoÀ`m Xm~mnojm OmñV
AgVmo. Ë`mMdoir qhXr _hmgmJamÀ`m n¥ð>^mJmÀ`m
nmÊ`mMo Vmn_mZ VwbZoZo OmñV AgVo Am{U hdoMm Xm~
H$_r AgVmo. `mMm n[aUm_ åhUyZ àem§V _hmgmJamÀ`m
n{ü_oH$Sy>Z qhXr _hmgmJamÀ`m {XeoZo dmao dmhÿ bmJVmV.
`mdoir qhXr _hmgmJamdarb Xm~mnojm ^maVmÀ`m
O{_Zrdarb hdoMm Xm~ H$_r Agë`mZo {VWo nmdgmMo
à_mU Mm§Jbo AgVo. 2010-2012 `m H$mimVrb bm
{ZZm \$maM à^mdr hmoVm. Ë`mZ§Va A{bH$S>rb 2020-
2023 `m H$mimVrb ~hþdfu` AgUmam Xþ{_©i bm {ZZm
g{H«$` hmoVm.

Eb {ZZmoMm ^maVmda hmoUmam n[aUm_

^maV H¥$fràYmZ Xoe AgyZ Ë`mMr Am{W©H$ pñWVr
_w»`Ëdo Z¡F$Ë` _mog_r nmdgmda Adb§~yZ AgVo. Eb
{ZZmo g{H«$` AgVmZm XþîH$mir ^mJmV dmVmdaUmVrb
Vmn_mZmV dmT> hmoVo d nO©Ý`_mZ gamgarnojm H$_r hmoVo.
`mMm n[aUm_ WoQ> {nH$m§Mr {Z{_©Vr d nmUrnwadR>m `m_Ü`o
KQ> hmoÊ`mV hmoVmo. `m H$mimV Hw$nmofUm_wio hmoUmè`m
~itMr g§»`m dmT>Vo. AZoH$ AmOma {Z_m©U hmoD$Z
Amamo½`mg§~§YtÀ`m g_ñ`m {Z_m©U hmoVmV. VgoM, gm_m{OH$
ApñWaVm V`ma hmoD$Z JwÝhoJmar àd¥ÎmrVhr dmT> hmoVo.

^maVr` _mog_r nmdgmMm A§XmO _w»`Ëdo 16 KQ>H$m§Mo

g{H«$` Eb {ZZmo

g{H«$` bm {ZZm
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àmê$n dmnê$Z Ho$bm OmVmo. `m_Ü`o ghm KQ>H$ Vmn_mZmer
Va nmM KQ>H$ hdoÀ`m Xm~mer OmoS>bobo AgVmV. Eb
{ZZmo d bm {ZZm ho _hÎdmMo KQ>H$ Vmn_mZmer OmoS>bobo
AmhoV. Eb {ZZmo g{H«$` AgVmo Voìhm àem§V _hmgmJamÀ`m
_Ü`mda Agbobo Vm{hVr ~oQ> Am{U X{jU A_o[aHo$À`m
n{ü_obm AgUmao noê$ ~oQ> `m§À`m {H$ZmanÅ>rOdirb àem§V
_hmgmJamÀ`m nmÊ`mMo Vmn_mZ dmT>bobo AgVo. Vrd«
ñdê$nmÀ`m Eb {ZZmoÀ`m doir àem§V _hmgmJamÀ`m
nmÊ`mMo Vmn_mZ nmM A§e gopëgAgn`ªV nmohmoMbobo
Agob Va àem§V _hmgmJamV nmÊ`mbJVMr hdm Ja_
hmoD$Z {VMo ~mînmV ê$nm§Va hmoVo d Vr C§Mmda OmVo Am{U
`m {R>H$mUr H$_r Xm~mMm nÅ>m V`ma hmoVmo. qhXr _hmgmJa
d àem§V _hmgmJa `m§À`mdarb hdoMm Xm~ EH$_oH$m§er
OmoS>bobo Agë`mZo qhXr _hmgmJamV OmñV Xm~mMm nÅ>m
{Z_m©U hmoVmo. nmD$g Mm§Jbm nS>Ê`mgmR>r hdoMm Xm~ hm
H$_r Agmdm bmJVmo. Ë`m_wio Eb {ZZmo g{H«$` AgVmo
Voìhm ^maV d Ë`mÀ`m eoOmarb amï´>m§V _mog_r nmD$g H$_r
nS>Vmo. na§Vw àË`oH$ doim ho KS>VoM Ago Zmhr. `mMo
CXmhaU åhUOo 1877, 1899, 1911, 1918 Am{U
1972 `m dfu Agboë`m Eb {ZZmo_wio ^maVmVrb ~è`mM
^mJm§V H$_r nmD$g nS>ë`mZo XþîH$mir n[apñWVr Pmbr
hmoVr. nU 1887, 1914, 1953 Am{U 1976 `m
dfvMo Eb {ZZmo g{H«$` AgVmZmhr ^maVmVrb _mog_r
nmdgmda {deof n[aUm_ Pmbm Zmhr. `mbm H$maU åhUOo
Eb {ZZmoì`{V[aŠV nmdgmbm H$maUr^yV AgUmè`m BVa
KQ>H$m§_Yrb ~Xb. Ago Agbo Var Eb {ZZmo hm KQ>H$
~è`mM doim _hÎdmMmM R>aVmo.

Eb {ZZmo à^mdr Pmbm (nyd© àem§V VmnVmo), Va
dm°H$a A{^gaU H$_Hw$dV hmoVo, Ë`m_wio ^maVr` _mog_r
nmdgmda Ë`mMm à^md nS>Vmo. Eb {ZZmoMm à^md ^maVmV
H$moH$U, _Ü` àXoe, H$ÀN>, amOñWmZ Am{U CÎma
^maVmVrb AZoH$ {R>H$mUr Vmn_mZ dmT>rÀ`m ê$nmV {XgyZ
`oVmo. ^maV, X{jU Am{\«$H$m, Am°ñQ´>o{b`m, B§S>moZo{e`m
Am{U àem§V _hmgmJamÀ`m ~oQ>m§da nmdgmMo à_mU KQ>Vo
Am{U A_o[aHo$Vrb H°${b\$mo{Z©`m amÁ`mV A{Vd¥ï>r hmoVo.

^maVr` _mog_r nmdgmda Eb {ZZmoMm à^md {H$Vr
à_mUmV hmoD$ eH$Vmo ho Z¸$s gm§JVm `oV Zmhr, H$maU
nmdgmMo AmJ_Z doioda hmoUo d Vmo doioda g{H«$` hmoD$Z
R>amdrH$ {XeoZo nwT>o gaH$Uo `m ~m~r hdm_mZmÀ`m BVa
KQ>H$m§dahr Adb§~yZ AgVmV. Eb {ZZmo CÎma JmobmYm©Vrb
{hdmù`mV `oV Agë`mZo g§^mì` CîUVmdmT> hr nwT>rb

dfm©V {XgVo. AmYw{ZH$ OrdZe¡br d `m§{ÌH$sH$aU `m_wio
h[aVJ¥hdm`y§Mo CËgO©Z dmT>ë`mZo AmYrM gd©Ì {deofV…
{dH${gV Xoem§V Vmn_mZ dmT>bobo Amho. Eb {ZZmoÀ`m
H$mimV Vo A{YH$ dmT>Ê`mMr eŠ`Vm AgVo.

Eb {ZZmo, bm {bZm `m§Mm BVa {R>H$mUr hmoUmam n[aUm_

Eb {ZZmo Am{U bm {ZZm `m§Mm à^md OJ^amVrb
hdm_mZmda hmoV AgVmo. `m_Ü`o Vmn_mZ, nmD$g_mZ Am{U
dmè`mMm doJ BË`mXt_Ü`o gd© gmYmaU pñWVrnojm ~Xb
Pmbobo {XgyZ `oVmV. Á`m {dfwd¥Îmr` Xoem§À`m gr_m àem§V
_hmgmJambm OmoS>boë`m AmhoV, VoWo hm n[aUm_ _moR>çm
à_mUmda hmoV Agë`mMo {XgyZ `oVo. `m_Ü`o _Ü` d X{jU
A_o[aH$m, H°$[a{~`Z, Am¾o` Am{e`m, nyd© d X{jU
Am{\«$H$m `m§Mm g_mdoe hmoVmo. `m ^mJmVrb Xoe d àXoe
~hþVm§e eoVrda Adb§~yZ AmhoV.

^maVmVrb Z¡F$Ë` _mog_r nmD$g ^maVmnwaVm _`m©{XV
Agbm Var Ë`mMm g§~§Y g§nyU© `wamonr`Z I§S>mÀ`m
hdm_mZmer VgoM qhXr _hmgmJamÀ`m d àem§V
_hmgmJamÀ`m Vmn_mZmÀ`m MT>CVmamer AgVmo. `m_wio
Eb {ZZmoMm n[aUm_ ^maVm~amo~a `m ^mJm§dahr hmoVmo. Eb
{ZZmoMm WoQ> n[aUm_ {dfwdd¥Îmr` àem§V _hmgmJa `m
^mJmVrb OrdZmda hmoV Agbm Var Ë`mMr Pi àem§V
g_wÐmÀ`m A_o[aHo$Vrb CÎma Am{U X{jU {H$ZmanÅ>rdarb
gmJar OrdZmdahr ~gV AgVo. Eb {ZZmogmo~VM qhXr
_hmgmJamVrb {ÛY«wdr` Xmobm`_mZ pñWVr (B§{S>`Z AmoeZ
S>m`nmob) Am{U AQ>bm§{Q>H$ _hmgmJamVrb {d{dY
ñVam§darb Xmobm`_mZ pñWVr (AQ>bm§{Q>H$ _pëQ>ñHo$ëS>
Am°{gboeZ) `m KQ>H$m§Mmhr _mog_r nmdgmda n[aUm_ hmoV
AgVmo. R>amdrH$ H$mbm§VamZo àem§V _hmgmJa Am{U qhXr
_hmgmJa `m§À`mVrb hdoÀ`m Xm~m§_Yrb ~Xb ho nU Eb
{ZZmoer {ZJ{S>V AgVmV. `mbm Eb {ZZmo gXZ©
Am°{gboeZ (EZgmo) åhUVmV. Vmn_mZ Am{U hdoMm Xm~
ho dmVmdaUmVrb ~Xbmg H$maUr^yV AgVmV.

_hmgmJam§Zr ì`má Ho$bobm ^mJ àM§S> _moR>m Agë`mZo
Eb {ZZmo Am{U bm {ZZm `m XmoÝhrhr pñWVtMm OmJ{VH$
hdm_mZmda n[aUm_ hmoV AgVmo. Eb {ZZmo g{H«$` AgVmo
Voìhm _hmgmJa Ë`mMr CîUVm dmVmdaUmV gmoS>V Agë`mZo
hdoVrb CîUVm dmT>Vo Am{U bm {ZZm g{H«$` AgVmo Voìhm
dmVmdaUmVrb hdm W§S> hmoVo. `m {H«$`o_Ü`o _hmgmJamMo
nmUr Vmn_mZ {Z`§ÌH$mMo (W_m}ñQ>°Q>) H$m_ H$aVo.

nmÊ`mÀ`m n¥ð>^mJmMo Vmn_mZ dmT>Vo, VoWrb ^mJmda
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hdoÀ`m H$_r Xm~mMo joÌ V`ma hmoVo Am{U nmÊ`mÀ`m
n¥ð>^mJmMo Vmn_mZ H$_r hmoVo VoWo hdoMm Xm~ dmT>Vmo. H$_r
Xm~mÀ`m joÌmV nmD$g ^anya à_mUmV nS>Vmo. AQ>bm§{Q>H$
_hmgmJamdarb dmXim§dahr Eb {ZZmo d bm {ZZmMm
n[aUm_ hmoV AgVmo. {dfwdd¥ÎmmdaÀ`m dmXim§Mo à_mU Eb
{ZZmoÀ`m H$mimV H$_r hmoVo. bm {ZZmÀ`m H$mimV ho à_mU
dmT>ë`m_wio H°$[a{~`Z ~oQ>m§Zm Am{U A_o[aH$m I§S>mbm
YmoH$m {Z_m©U hmoVmo. àem§V _hmgmJamÀ`m {H$Zmè`mdarb
A{dH${gV VgoM {dH$gZerb Xoe Oo eoVr d _ÀN>r_marda
Adb§~yZ AmhoV Ë`m§À`mda Eb {ZZmo Am{U bm {ZZmMm
à^md OmñV hmoVmo. Eb {ZZmoÀ`m H$mimV _Ü` Am{U
n{ü_ àem§V _hmgmJamV dmao W§S> hmoVmV. `m_wio Ja_
nmUr n¥ð>^mJmda gmMVo Am{U W§S> nmÊ`m_wio {Z_m©U
Pmbobo nmofH$ KQ>H$ Imbr gaH$VmV. `m nmofH$ KQ>H$m§Mr
H$_VaVm {Z_m©U hmoD$Z g_wÐmVrb àmUr d dZñnVr
_aVmV. _mgo d BVa ObMa àmÊ`m§da JwOamU H$aUmao
_mZd d BVa àmUr `m§Zm AÞmMr H$_VaVm ^mgy bmJVo.
Eb {ZZmoÀ`m à^mdm_wio OJ^amVrb hdm_mZmV {dZmeH$mar
~Xb hmoVmV.

Eb {ZZmo d bm {ZZmMm A§XmO

Eb {ZZmo d bm {ZZmMm n[aUm_ OmJ{VH$ hdm_mZ,
_mZdr OrdZ, n`m©daU `m§gma»`m _hÎdmÀ`m KQ>H$m§da
hmoV Agë`mZo Ë`m§Mo ^mH$sV H$aUo JaOoMo Pmbo Amho.
CnJ«h, g_wÐmÀ`m nmÊ`mV pñWanUo Va§JUmar VgoM
dmhUmar `§ÌUm, g_wÐmÀ`m nmVirMo Vmn_mZ A{daVnUo
_moOUmar `§ÌUm, g_wÐnmVirMo {dûcofU, BË`mXr
AmYw{ZH$ gmo`t_m\©$V Eb {ZZmo d bm {ZZm `m§Mr Mmhÿb
d Ë`m§À`m g{H«$` hmoÊ`mÀ`m pñWVrMm doY KoVm `oVmo.
hdm_mZemñÌ d g_wÐemñÌ `m {df`mVrb OmJ{VH$
ñVamdarb H$mhr »`mVZm_ g§ñWm Eb {ZZmo d bm {ZZm
`m§Mm A§XmO ì`ŠV H$aVmV. `m_Ü`o A_o[aHo$Vrb Z°eZb
Amo{e`m{ZH$ A°ÝS> A°Q>_m°ñ\o$[aH$ A°S>{_{ZñQ´>oeZ (NOAA)

hr amï´>r` g§ñWm, _Ü`_ H$mbmdYrÀ`m hdm_mZmMo
nydm©Zw_mZ XoUmao `wamonr`Z H|$Ð (ECMWR), Am°ñQ´>o{b`mMr
hdm_mZemñÌ g§ñWm (Bureau of Meteorology) Am{U
OnmZMr hdm_mZemñÌ g§ñWm (Japan Meteorological

Agency) Eb {ZZmo d bm {ZZmMr pñWVr {Z_m©U hmoÊ`mMm
A§XmO dV©dVmV. OmJ{VH$ hdm_mZemñÌ g§KQ>Zm (WMO)

A§XmO XoUmè`m g§ñWm§~amo~a g_Ýd` gmYyZ Ë`m§À`mH$S>rb
_m{hVr KoD$Z Vr Ë`mÀ`m gd© gXñ` amï´>m§Zm nwadVo.

^maVr` hdm_mZemñÌ {d^mJ Eb {ZZmo d bm {ZZmÀ`m
^maVr` _mog_r nmdgmdarb à^mdmda bj R>odyZ Ë`mà_mUo
A§XmO V`ma H$aVmo.

- AZKm {eamiH$a
anaghashiralkar@gmail.com
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"OoS>ãë`yEgQ>r'Zo (Ooåg do~ ñnog Q>o{bñH$monZo)
{dœmÀ`m gwédmVrÀ`m H$mimVrb EH$m XÿaÀ`m IJmobr`
OmJoMr Ho$bobr {ZarjUo VnmgVmZm, Ë`mV {XgUmè`m EH$m
àH$mer` OmJoMo Hw$Vyhb dmQy>Z Ë`mMm A{YH$ Vnmg
^maVr` g§emoYH$ `moJoe dmS>XoH$a Am{U Ë`m§Mr
ghg§emoYH$ amer O¡Z `m§Zr Ho$bm. Ë`m emoYmVyZ EH$m
àM§S> ^ì`-AmH$mamÀ`m g{n©b Xr{K©Ho$Mr _m{hVr hmVr
Ambr Am{U `m XÿadaÀ`m, AWm©V {dœmÀ`m gwédmVrÀ`m
H$mimVrb Agboë`m `m Xr{K©Ho$Mm emoY Ë`mVyZ nwT>o
Ambm. Ë`m Xr{K©Ho$Mo Ë`m§Zr "AbH$Z§Xm' Ago Zm_H$aU
Ho$bo. Ë`mVyZ AZoH$ H$moS>rM IJmob{dœmÀ`m {Z{_©VrÀ`m
g§X^m©V nS>V Jobr.

Amnë`m AmH$meJ§JogmaIrM {XgUmar EH$ ^ì`
AmH$mamMr g{n©bmH$ma Xr{K©H$m Aem H$mimV ApñVËdmV
Agbobr gmnS>br Amho, Ooìhm IJmobemñÌkm§À`m _Vo
BVŠ`m gw{dH${gV Xr{K©H$m gm_mÝ`V: ApñVËdmV Agy
eH$V ZìhË`m. ^maVmVrb XmoZ IJmobemñÌkm§Zr "{~J
~±J'Z§Va åhUOo {dœ{Z{_©VrÀ`m _hmñ\$moQ>mZ§Va Ho$di 1.5
AãO dfmªZrM EH$m bjUr`arË`m n[an¹$ Agboë`m
Xr{K©Ho$Mr AmoiI nQ>dbr Amho - hm EH$ Agm emoY
hmVr Ambm Amho, Omo Xr{K©H$m H$em V`ma hmoVmV Am{U
Ë`m {dH${gV H$em hmoVmV, `m~ÔbÀ`m Amnë`m g_Ombm
AmìhmZ XoVmo.

ZmgmMr Ooåg do~ ñnog Q>o{bñH$mon (JWST) hr EH$
epŠVembr Xþ{~©U Amho, Or {dœmÀ`m gwédmVrÀ`m
H$mimVrb AË`§V _§X àH$me emoYÊ`mg gj_ Amho.
JWST Mm dmna H$ê$Z, g§emoYH$ amer O¡Z Am{U `moJoe
dmS>XoH$a `m§Zr Amnë`m AmH$meJ§Joer bjUr`arË`m gmå`
Agbobr EH$ Xr{K©H$m emoYbr. {deof åhUOo, hr àUmbr
Voìhm V`ma Pmbr hmoVr, Ooìhm {dœ AdKo 1.5 AãO df}
d`mMo Pmbobo hmoVo - åhUOo Vmo H$mi {dœmÀ`m gÜ`mÀ`m
d`mÀ`m A§XmOo \$ŠV EH$ Xem§e d`mo_mZmMm Amho. Ë`m§Zr

`m Xr{K©Ho$bm "AbH$Z§Xm' Ago Zmd {Xbo, Oo {h_mb`mVrb
EH$m ZXrMo Zmd Amho, Or _§Xm{H$Zrgmo~VMr J§JoMr EH$
Owir CJ_Ymam Amho - Am{U `moJm`moJmZo, _§Xm{H$Zr ho
Amnë`m AmH$meJ§JoMo ^maVr` ZmdXoIrb Amho.

^maVmVrb nwUo `oWrb Q>mQ>m BpÝñQ>Q>çyQ> Am°\$
\§$S>m_|Q>b [agM©À`m (NCR­-TIFR) Z°eZb g|Q>a \$m°a
ao{S>Amo A°ñQ´>mo{\${OŠg_Ü`o Pmbobm hm emoY `wamonr` OZ©b
"A°ñQ´>m°Zm°_r A±S> A°ñQ´>mo{\${OŠg'_Ü`o ZwH$VmM àH$m{eV
Pmbm Amho.
`mV EdT>o Amü`© dmQ>Ê`mgmaIo H$m` Amho?

Amnë`m AmH$meJ§Jogma»`m, XmoZ ñnï>, g_{_Vr`
^wOm Agboë`m (Á`m§Zm "J«±S>-{S>PmBZ' g{n©b åhUVmV)
A{^OmV g{n©b AmH$meJ§Jm V`ma hmoÊ`mgmR>r AãOmdYr
df} bmJVmV, Ago _mZbo OmV hmoVo. àM{bV _VmZwgma,
gwédmVrÀ`m AmH$meJ§Jm `m A{Z`{_V AmH$mamÀ`m Am{U
Aì`dpñWV Agë`m nm{hOoV - Ë`m Amnë`m OdiÀ`m
{dœmV dma§dma {XgUmè`m gw§Xa g{n©b AmH$mam§_Ü`o pñWa
Z hmoVm, {Z{_©VrÀ`m Jm|Yiboë`m à{H«$`oV AOyZ Agm`bm
hì`mV. EH$ ^ì` g{n©b AmH$meJ§Jm V`ma hmoÊ`mgmR>r
~amM H$mi bmJVmo: Am§VaVmaH$s` dm`y AmgnmgÀ`m
AdH$memVyZ pñWanUo AmV EH${ÌV hmoV Odi Ambm
nm{hOo (`mbm "J°g A°{H«$eZ' åhUVmV), Vmo O_m hmoV
AgVmZm Ë`mbm EH$ MH«$s` JVr àmá hmoV Ë`m ~møH|$Ðr-
Am§VaH|$Ðr JVr_wio Vmo dm`y EH$m {\$aË`m V~H$S>rV pñWa
Pmbm nm{hOo, Ë`mZ§Va _§XJVrÀ`m bmQ>m (Á`m§Zm "KZVm
bmQ>m' åhUVmV) Ë`m V~H$S>rV ~Xb KS>dyZ, Ë`mVyZ Aem
"g{n©b ^wOm' V`ma H$ê$ eH$VmV, {edm` hr g§nyU© àUmbr
BVa AmH$meJ§Jm§er hmoUmè`m qhgH$ Q>ŠH$atnmgyZ
A~m{YVhr am{hbr nm{hOo.

AbH$Z§Xm Xr{K©H$m `mM Anojm§Zm AmìhmZ XoVo.
{VÀ`m_Ü`o AmYrM XmoZ ^ì` g{n©bmH$ma ^wOm AmhoV,
Á`m EH$m VoOñdr, JmobmH$ma _Ü`dVu ^mJm^modVr (`mbm

"AbH$Z§Xm' - Zì`mZo gmnS>bobr
àmMrZ AmH$meJ§Jm...

 AmZ§X K¡gmg
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Xr{K©Ho$Mm "~ëO' Ago åhUVmV) Jw§S>miboë`m AmhoV
Am{U Ë`m§Mm {dñVma gw_mao 30,000 àH$medf} Amho.
`mhÿZhr A{YH$ à^mdr ~m~ åhUOo, Vr Xadfu ZdrZ Vmao
{Z_m©U H$aV Amho, Á`m§Mo EH${ÌV dñVw_mZ Amnë`m
gy`m©À`m dñVw_mZmÀ`m gw_mao 60 nQ> Amho. hm Xa gÜ`mÀ`m
AmH$meJ§JoÀ`m Vmao V`ma H$aÊ`mÀ`m Xamnojm gw_mao 20
nQ> OmñV Amho! `m A§XmOmZwgma AbH$Z§Xm_Yrb gw_mao
AY} Vmao, Ho$di 200 Xebj dfmªV V`ma Pmbo AgmdoV,
Omo H$mbmdYr d¡{œH$ H$mimÀ`m VwbZoV EH$ jU_mÌ R>aVmo.

"AbH$Z§Xm_Ü`o Aer g§aMZmË_H$ n[an¹$Vm {XgyZ
Ambr Amho, Or AmnU AãOmdYr df} OwÝ`m Xr{K©H$m§er
OmoS>Vmo,' Ago `m Aä`mgmÀ`m à_wI bopIH$m amer O¡Z
ñnï> H$aVmV. "A§XmOo 70,000 Xr{K©H$m§Mo gd}jU
H$aVmZm, hr EH$ doJir g§nyU© aMZm AgUmar Xr{K©H$m

bjdoYr R>abr. `m `wJmV BVH$s gwì`dpñWV g{n©bmH$ma
AmH$mamMr Xr{K©Ho$Mr V~H$S>r {_iUo ho Amnë`mbm gm§JVo,
H$s Xr{K©H$m{Z{_©Vrbm MmbZm XoUmè`m EHy$U ^m¡{VH$
à{H«$`m - Am§VaVmaH$s` dm`yMo g§M`Z, V~H$S>rMr pñWaVm
Am{U H$Xm{MV g{n©bmH$ma KZVm bhatMm {dH$mg -
gÜ`mÀ`m {dœ{Z{_©VrÀ`m aMZm§À`m CËH«$m§VrÀ`m
à{V_mZm§À`m, _m°So>cgÀ`m A§XmOmZwgma MmbVmV, Ë`mnojm
A{YH$ H$m`©j_VoZo H$m`© H$ê$ eH$VmV, Ago {XgyZ Ambo
Amho, `m_wio Amnë`mbm Amnbr AmO Agbobr g¡Õm§{VH$
Mm¡H$Q> nwÝhm {dMmamV KoÊ`mg ^mJ nS>V Amho.'

EH$ IJmobr` q^J
AbH$Z§Xm hr "A~ob 2744' ZmdmÀ`m EH$m àM§S>

AmH$meJ§Jmg_yhmÀ`m {Xeog Amho, Á`mbm "n±S>moam ŠbñQ>a'

OoS>ãë`yEgQ>rÛmao doJdoJù`m {\$ëQ>am§_Ü`o {XgUmar AbH$Z§Xm Xr{K©H$m.
S>mdrH$S>rb àH$me{MÌ : aoñQ>-\«o$_ {Z`a-AëQ´>mìhm`moboQ> {\$ëQ>am§_Yrb AbH$Z§XmMr à{V_m. g{n©b ^wOm§_Yrb Vmam{Z{_©Vr joÌo
"_mioVrb _Ê`m§gmaIm' AmH¥${V~§Y V`ma H$aVmV, Oo Vmam-{Z{_©Vr joÌm§_Yrb àM§S> Vmè`m§_YyZ hmoUmè`m A{VZrb CËgO©ZmMo EH$
d¡{eïç Amho. COdrH$S>rb àH$me{MÌ : aoñQ>-\«o$_ Am°pßQ>H$b {\$ëQ>g©_Ü`o {XgUmar AbH$Z§Xm. g{n©b ^wOm `mV H$_r R>iH$ {XgVmV.
nU Ë`mImbrb V~H$S>r ñnï>nUo {XgVo. © Zmgm/grEgE/B©EgE, amer O¡Z (EZgrAmaE-Q>rAm`E\$Ama)

OoS>ãë`yEgQ>rÀ`m bhmZ Va§Jbm§~rÀ`m ~±S²>g_Ü`o (àm_w»`mZo AdaŠV Am{U ao{S>Amo àmaUm§À`m _mÜ`_mVyZ) {ZarjU Ho$ë`mZwgma, Zì`mZo
emoYboë`m AbH$Z§Xm Zmd {Xboë`m g{n©b Xr{K©Ho$Mr à{V_m (bhmZ Mm¡H$Q>rV). AJ«^mJmVrb "E~ob 2744 ŠbñQ>a'_Yrb AZoH$
VoOñdr Xr{K©H$mXoIrb {XgV AmhoV.  © Zmgm/B©EgE/grEgE, Am`. b°~o/Ama. ~oP°ZgZ/A{bgm nmJZ (EgQ>rEggrAm`), amer O¡Z/
`moJoe dmS>XoH$a (EZgrAmaE-Q>rAm`E\$Ama).
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åhUyZhr AmoiIbo OmVo. `m Xr{K©H$m g_yhmMr àM§S>
JwéËdmH$f©UeŠVr, EImÚm q^Jmà_mUoM, Ë`mÀ`m
nmœ©^y_rVrb XÿaÀ`m IJmobr` dñVy§H$Sy>Z `oUmè`m
àH$membm dmH$dVo Am{U åhUyZM H$mhr à_mUmV
{dembhr H$aVo. "JwéËdr` q^J' - "J«°pìhQ>oeZb bopÝg§J'
åhUyZ AmoiIë`m OmUmè`m `m n[aUm_m§_wio AbH$Z§Xm
Oer Amho Ë`mnojm XþßnQ> VoOñdr {Xgbr, Á`m_wio Ooåg
do~ ñnog Q>o{bñH$monZo {VMr A§VJ©V g{n©bmH$ma aMZm
Amü`©H$maH$ Vn{ebmV {Q>nbr.

O¡Z Am{U dmS>XoH$a `m§Zr Ë`m Xr{K©Ho$À`m JWST

à{V_m§Mo {dûcofU Ho$bo, Á`m 21 doJdoJù`m {\$ëQ>am§_YyZ
KoVë`m hmoË`m Am{U àË`oH$ {\$ëQ>aZo {VÀ`m àH$memMm
(Va§Jm§Zwgma) EH$ doJim ^mJ CKS> Ho$bm hmoVm.
JWST À`m "AZH$ìha' Am{U "_oJmgm`Ýg' gd}jUm§Mm
^mJ Agboë`m `m {dnwb _m{hVr_wio, Ë`m§Zm Ë`m Xr{K©Ho$Mo
A§Va, Ë`mVrb YwirMo à_mU, Xr{K©Ho$V Agboë`m
Vmè`m§Mr g§»`m Am{U H$mbm§VamZo VoWo ZdrZ Vmao {H$Vr
doJmZo V`ma hmoV AmhoV, `mMm Agm_mÝ` AMyH$VoZo A§XmO
bmdVm Ambm.

d¡{œH$ H$mbaofoMr nwZa©MZm
`m emoYm_wio JWST H$Sy>Z {_iUmè`m nwamì`m§_Ü`o ^a

nS>br Amho, Oo Xe©dVmV H$s gwédmVrMo {dœ
IJmobemñÌkm§À`m Anojonojm IynM A{YH$ {dH${gV hmoVo.
AemM àM§S> A§Vamda AZoH$ V~H$S>rÀ`m AmH$mamÀ`m
Xr{K©H$m AmVmn`ªV gmnS>ë`m AmhoV, na§Vw AbH$Z§Xm hr
BVŠ`m gwédmVrÀ`m H$mimV "J«±S>-{S>PmBZ' g{n©b
Xr{K©Ho$Mo (XmoZ à_wI, g_{_Vr` ^wOm Agboë`m
Xr{K©Ho$Mo) EH$ ñnï> CXmhaU åhUyZ `mV CRy>Z {XgVo.

"AbH$Z§Xm ho Xe©dVo H$s gwédmVrÀ`m {dœmV
Xr{K©H$m§Mr {Z{_©Vr Am_À`m Anojonojm Iyn doJmZo hmoV
hmoVr,' Ago `m Aä`mgmMo gh-boIH$ `moJoe dmS>XoH$a
åhUVmV. "H$goVar, `m Xr{K©Ho$Zo Ho$di H$mhreo Xebj
dfmª_Ü`o Xhm AãO gm¡a dñVw_mZmMo Vmao EH${ÌV H$ê$Z
Ë`m§Zm EH$m gw§Xa g{n©b V~H$S>rÀ`m ê$nmV g§K{Q>V Ho$bobo
{XgVo Amho. ~«÷m§S>r` _mZH$m§Zwgma ho AË`§V doJdmZ Amho,
Am{U `m_wio IJmobemñÌkm§Zm Xr{K©H$m H$em V`ma hmoVmV
`mda nwZ{d©Mma H$aÊ`mg ^mJ nmS>bo Amho.'

emñÌk AmVm AbH$Z§XmÀ`m g{n©b ^wOm H$em {Z_m©U
Pmë`m `mda MMm© H$aVrb. EH$ eŠ`Vm Aer Amho, H$s
W§S> dm`yMo àdmh AmV IoMyZ Xr{K©H$m hiyhiy dmT>V Jobr,
Á`m_wio KZVoÀ`m bmQ>m§Zr Z¡g{J©H$arË`m g{n©b Z_wZo V`ma

Ho$bo. Xþgar eŠ`Vm Aer Amho, H$s EH$m bhmZ ghMa
Xr{K©Ho$er Pmboë`m JwéËdmH$f©Um_wio `m ^wOm H$Xm{MV
{Z_m©U Pmë`m Agmì`mV - Oar Aem ^aVr-AmohmoQ>r_wio
{Z_m©U Pmboë`m g{n©b aMZm bdH$a Zmhrem hmoVmV.
JWST À`m ñdV…À`m ñnoŠQ´>moñH$mo{nH$ CnH$aUm§Ûmao qH$dm
{Mbr_Yrb AQ>mH$m_m bmO© {_{b_rQ>a A°ao (ALMA)

Xþ{~©UrÛmao Ho$boë`m ^{dî`mVrb {ZarjUm§_wio Xr{K©H$m
{H$Vr doJmZo {\$aV Amho (n[adbZ H$aV Amho) Am{U
{VMr V~H$S>r ì`dpñWV (J{V_mZmË_H$ÑîQ>çm "W§S>')
_mJm©Zo {\$aV Amho H$s A{YH$ Aem§V (J{V_mZmË_H$ÑîQ>çm
"Ja_') Amho ho _moOVm `oB©b, Á`m_wio `m n[apñWVt_Yrb
\$aH$ {Z{üV H$aÊ`mg _XV hmoB©b.
`mMm Amnë`mgmR>r H$m` AW© Amho?

hm emoY Ho$di XÿaÀ`m ^yVH$mimVrb EH$m gw§Xa
{MÌmnojm Z¸$sM H$mhrVar A{YH$ _hÎdmMm Amho. `m_wio
IJmobemñÌkm§Zm "d¡{œH$ H$mbaofo'Mm nwZ{d©Mma H$aÊ`mg
^mJ nmS>bo Amho - åhUOoM Vmao, AmH$meJ§Jm Am{U
eodQ>r n¥ÏdrgmaIo J«hhr H$go {Z_m©U Pmbo, `mMr H$Wm.
Oa AmH$meJ§Jm, Xr{K©H$m BVŠ`m H$_r H$mbmdYrV,
bdH$a n[an¹$ hmoD$ eH$V AgVrb, Va àma§{^H$ {dœ
Amnë`m H$ënZonojm {H$VrVar A{YH$ J{Verb Am{U
g¥OZerb, gwnrH$ hmoVo Am{U Amnë`mgmaIo OJ V`ma
hmoÊ`mgmR>rMr n[apñWVr H$Xm{MV H$moUmÀ`mhr {dMmam§nojm
bdH$a {Z_m©U Pmë`m AgVrb.

Ooåg do~ ñnog Q>o{bñH$mon (JWST) AdH$memV Am{U
doioÀ`m n[a_mUmV A{YH$ Imobda nmhV amhrb, Voìhm
AbH$Z§Xmgma»`m AmUIr AmH$meJ§Jm {Z{üVnUo g_moa
`oVrb - Am{U Ë`mn¡H$s àË`oH$ AmH$meJ§Jm hr {dœmÀ`m
Amü`©H$maH$nUo doJdmZ àma§{^H$ {dH$mgmÀ`m
g§H$ënZogmR>r EH$ ZdrZ nwamdm Agob.

àma§{^H$ {dœ nyduÀ`m g_OwVrnojm A{YH$ O{Q>b
Am{U pñWa g§aMZm {Z_m©U H$aÊ`mg A{YH$ gj_ hmoVo -
Am{U AbH$Z§XmMm emoY hm Ë`mMm EH$ R>mog nwamdm Amho,
H$maU Vr AmVmn`ªV emoYbobr gdm©V XÿaMr, V~H$S>rÀ`m
AmH$mamMr, ^ì` g{n©bmH$ma aMZoMr, H$_r H$mbmdYrV
V`ma Pmbobr AmH$meJ§Jm Amho.

(hm _yi boI "A°ñQ´>m°Zm°_r A°ÊS> ñQ´>mo{\${OŠg'À`m
Zmoìh|~aÀ`m A§H$mV VgoM Ë`m§À`m "`waoH$m-AbQ>© S>m°Q>
H$m°_' `m do~gmBQ>da, da 2 {S>g|~a, 2025 amoOr nmoñQ>
H$aÊ`mV Ambm Amho.)

- AmZ§X K¡gmg
anandghaisas@gmail.com
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AZm{X H$mimnmgyZ Aí_`wJmn`ªVÀ`m H$mimVbm
Am{X_mZd XJS>, _mVr Am{U bmHy$S> Aem {ZgJm©V
ghOnUo {_iUmè`m nXmWmªnmgyZM H$mhr dñVy V`ma H$aV
Ambm hmoVm. Ë`m H$mimV Ë`mÀ`mH$So> Mm§Jbr YmaXma
hË`maohr ZìhVr. H$m§ñ``wJ Am{U bmoh`wJm§_Ü`o Ë`mZo AZoH$
YmVy§Mo emoY bmdbo åhUOo I{ZOm§nmgyZ ewÕ YmVy V`ma
H$aÊ`mMo emñÌ {dH${gV Ho$bo. AmYrÀ`m H$mimV XJS>
qH$dm bmH$S>mVyZ V`ma H$aVm `oV ZìhË`m Aem AZoH$
Zì`m dñVy Va Ë`mbm YmVy§nmgyZ V`ma H$aVm Amë`mM,
Ë`mZo Zì`m dñVy§À`m {Z{_©VrgmR>r ZdZdr AdOmao, CnH$aUo
Am{U `§Ìo V`ma Ho$br Am{U Vmo {Za{Zamù`m Cn`wŠV VgoM
gw~H$ dñVy V`ma H$aV Jobm. `mVyZ {dkmZ Am{U
V§ÌkmZmVrb g§emoYZmbm MmbZm {_imbr Am{U ZdZdrZ
_mZd{Z{_©V nXmW© hr V`ma hmoV Jobo Am{U _J
Ë`m§À`mnmgyZ {H$Ë`oH$ dñVy V`ma hmoV Joë`m. AmnU
Hw$R>brhr _mZd{Z{_©V dñVy hmVmV KoD$Z nm{hbr Va Vr
XJS>, _mVr, bmHy$S>, H$mM, a~a, ßbmpñQ>H$ Aem H$moUË`m
nXmWmªnmgyZ V`ma Ho$br Amho H$s EImÚm YmVyMr Amho ho
Amnë`mbm bJoM g_OVo. `mMo H$maU {dkmZmMm Aä`mg
Z Ho$boë`m gm_mÝ` _mUgmbmhr AZw^dmdê$Z g_Obobo
Ago H$mhr ghO bjmV `oUmao {d{eï> JwUY_© ~hþVoH$
gJù`m YmVy§_Ü`o AgVmV. ^m¡{VH$emñÌ Am{U
agm`ZemñÌ `m {dkmZmÀ`m XmoZ emIm§_YyZ Ho$boë`m
Aä`mgmVyZ {_iUmè`m JwUY_mªZm ^m¡{VH$ Am{U
amgm`{ZH$ JwUY_© åhUVmV.

^m¡{VH$ JwUY_© : YmVy§Mo ^m¡{VH$ JwUY_© ho àm_w»`mZo
Ë`m§À`m ~mø ñdê$nmer Am{U g§aMZoer g§~§{YV AgVmV.

1. AdñWm : gm_mÝ` Vmn_mZmbm ~hþVoH$ gd© YmVy
"ñWm`y' qH$dm KZê$n AdñWoV AgVmV. _mÌ, nmam Am{U
J°{bA_ ho YmVy AndmX AgyZ Vo gm_mÝ` Vmn_mZmbm
"Ðd' AdñWoV AmT>iVmV. Hw$R>bmM YmVy dm`wê$nmV
gmnS>V Zmhr.

2. MH$mH$s (Lustre) : YmVy§H$So> nm{hë`mda n{hbr
Jmoï> OmUdVo Vr åhUOo Ë`m§Mr "MH$mH$s'. YmVy§À`m
n¥ð>^mJmdê$Z àH$memMo namdV©Z hmoVo, Ë`m_wio Ë`m§Zm EH$
{d{eï> àH$maMo VoO AgVo. VmOo H$mnbobo qH$dm Kmgbobo
YmVy A{YH$ M_H$VmV. gmoZo Am{U Mm§Xr `m§À`m
MH$mH$s_wioM Vo YmVy Xm{JÝ`m§gmR>r dmnabo OmVmV.
Vm§ã`m{nVioMr ^m§S>r Am{U H$m§emÀ`m _yVu Kmgë`mda
Ë`m§Zm Pimir `oVo. H$mio bmoI§S>gwÕm Kmgë`mda M_H$Vo
Am{U Vo Vmndë`mda bmb{ndio Am{U àH$me_mZ hmoVo.

3. H$R>rUnUm : ~hþVoH$ YmVy H$R>rU AgVmV.
nmobmXmÀ`m Hw$XirZo O_rZ IUbr OmVo Am{U {N>ÞrZo
XJS> VmoSy>Z Ë`mVyZ _yVu KS>dbr OmVo. H$R>rUnUm `m
JwUmgmR>rM ~hþVoH$ gJir hË`mao Am{U Am`wYo nmobmXmVyZ
V`ma Ho$br OmVmV. H$m§ñ``wJm_Ü`o H$m§emnmgyZ hË`mao V`ma
Ho$br OmV AgV. ~«m±PnmgyZ V`ma Ho$boë`m _yVu qH$dm
nwVio hOmamo df} Z {POVm {Q>Hy$Z am{hbo AmhoV. Va
XþgarH$So>, "gmo{S>A_' Am{U "nmoQ>°{eA_' ho YmVy§_Ybo
AndmX ñdV…À`m gm_Ï`m©nojm _¥XyVogmR>r AmoiIbo
OmVmV, Vo gmÜ`m MmHy$Zo EImÚm _oUmgmaIo ghO H$mnbo
OmD$ eH$VmV.

4. dY©Zr`Vm (Malleability) : H$mhr YmVy§À`m
Jmoù`m§da hmVmoS>çmZo àhma Ho$bo Va Vo ^§JV ZmhrV qH$dm
Ë`m§Mm ^wJm hmoV Zmhr. Vo MnQ>o hmoVmV qH$dm {dñVma
nmdVmV. R>moHy$Z qH$dm bmQy>Z Ë`mMo nmVi nÌo V`ma H$aVm
`oVmV, `m JwUY_m©bm "dY©Zr`Vm' åhUVmV. gmoZo Am{U
Mm§Xr ho gdm©{YH$ dY©Zr` YmVy AmhoV. Ë`m§À`mnmgyZ
{d{dY AmH$mam§Mo Xm{JZo qH$dm nmÌo V`ma Ho$br OmVmV.
bmoI§S>, Vm§~o `mgma»`m YmVy§Zm {d{eï> Vmn_mZmn`©V
Vmndë`mda Vo dY©Zr` hmoVmV Am{U Ë`m§Zm R>moHy$Z
{Za{Zamio AmH$ma XoVm `oVmV. YmVy§À`m `m JwUm_wioM
{Za{Zamù`m dñVy V`ma H$aÊ`mgmR>r Ë`m§Mm dmna dmT>V
Jobm.

YmVy§Mo JwUY_©

AmZ§X Kmao
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5. VÝ`Vm (Ductility) : YmVy§À`m Jmoù`mbm IoMyZ
Ë`m§À`m ~marH$ Vmam H$mT>Vm `oVmV, `m JwUY_m©bm "VÝ`Vm'
åhUVmV. {dOoÀ`m Vmam§_Ü`o Vm§~o Am{U A°ë`w{_{Z`_Mm
dmna `m JwUY_m©_wioM Ho$bm OmVmo. bmoI§S>mÀ`m Vmam§Mo
_O~yV XmoaI§S> V`ma Ho$bo OmVmV Am{U Ë`m§Mm Cn`moJ
H$ê$Z _moR>o nyb ~m§Ybo OmVmV.

6. CîUVm Am{U {dÚwV dmhH$Vm (Conductivity) :
YmVy CîUVm Am{U {dOoMo gwdmhH$ AgVmV. D$O}bm EH$m
Q>moH$mH$Sy>Z Xþgè`m Q>moH$mH$So> Ëd[aV nmohmoMdÊ`mMo H$m`© Vo
AI§S>nUo H$aVmV. Mm§Xr hm {dOoMm Am{U CîUVoMm
gdm}Îm_ dmhH$ Amho, nU Ë`mMr qH$_V OmñV Agë`m_io
Ë`mMm `m H$maUmgmR>r _`m©{XV à_mUmV Cn`moJ hmoVmo.
{dOoÀ`m Vmam V`ma H$aÊ`mgmR>r VgoM ñd`§nmH$mMr ^m§S>r
V`ma H$aÊ`mgmR>r Vm§~o Am{U A°ë`w{_{Z`_ `m§Mm Cn`moJ
àm_w»`mZo Ho$bm OmVmo. {ego hm YmVy _mÌ CîUVoMm Xþdm©hH$
Amho.

7. KZVm : gd©gm_mÝ`nUo YmVy§Mr KZVm OmñV AgVo.
Ë`m_wio Vo BVa nXmWmªÀ`m _mZmZo dOZmbm OS> AgVmV.
Amopñ_`_ (Osmium KZVm 22.59) hm OJmVrb gdm©V
OS> (gdm©V KZ) Z¡g{J©H$ YmVy Amho. gmoZo (19.32) hm
Amnë`m AmoiIrMm gdm©V OS> Am{U bdMrH$ YmVy Amho.
X¡Z§{XZ OrdZmV ghOnUo Am{U H$_r {H$_VrV CnbãY
Agbobm {ego (11.34) hm YmVy AË`§V OS> _mZbm
OmVmo. `mÀ`m CbQ> gmo{S>A_ Am{U nmoQ>°{eA_Mr KZVm

nmÊ`mnojmhr H$_r Agë`mZo Vo nmÊ`mda Va§Jy eH$VmV.
8. ÐdUm§H$ Am{U CËH$bZm§H$ (Melting and

Boiling Points) : ~hþVoH$ YmVy§Mo ÐdUm§H$ Am{U
CËH$bZm§H$ Iyn Cƒ AgVmV. bmoI§S>mMm ÐdUm§H$ gw_mao
15350C Am{U CËH$bZm§H$ 2,8610C Amho. Va
Q>§JñQ>ZMm ÐdUm§H$ gdm©{YH$ åhUOo gw_mao 34220C

CËH$bZm§H$ 5,5550C BVH$m AgVmo. Amnë`m Zoh_rÀ`m
dmnamVbo YmVy Zoh_r KZê$nmVM AgVmV. `m YmVy§Zm
^Å>r_Ü`o ÐdUm§H$mn`ªV VmndyZ {dVidVmV Am{U
gmÀ`m§_Ü`o AmoVyZ Ë`m§À`m AmoVrd dñVy Ho$ë`m OmVmV.
`mgmR>r Vmo A§H$ _hÎdmMm Amho. gd©gmYmaU ^Å>çm§_Ü`o
`m YmVy§Mr dm\$ H$aVm `oVM Zmhr. Ë`m_wio CËH$bZm§H$
ghgm JmR>bm OmV Zmhr. nmam _mÌ Eadr Ðdê$n AgVmo,
Vmo-40A§emda JmoRy>Z KZê$n hmoVmo Am{U Vmndbm Va
357 A§emda CH$iyZ dm\$ hmoVmo.

9. ZmX_`Vm : YmVyda AmKmV Ho$ë`mg Ë`mVyZ {d{eï>
àH$maMm AmdmO `oVmo, `mbm "ZmX_`Vm' åhUVmV.
_§{XamVrb K§Q>m dmOVo, Voìhm Omo {ZZmX Amg_§VmV Kw_Vmo,
Vmo åhUOo YmVy§Mr "ZmX_`Vm.' Amnë`mda hmoUmè`m
AmKmVmMo ê$nm§Va EH$m _Ywa gwamV H$aÊ`mMr {H$_`m \$ŠV
YmVy§H$So>M Amho. AZoH$ g§JrVdmÚm§_Ü`o Vmam§À`m
P§H$mam_YyZM gwaob g§JrV {Z_m©U hmoVo.

H$mhr YmVy§Mo H$mhr ^m¡{VH$ JwUY_© AmH¥$Vr H«$.1 _Ü`o
XmIdbo AmhoV.
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amgm`{ZH$ JwUY_©
1. BboŠQ´>m°Z J_mdÊ`mMr àd¥Îmr : YmVy§À`m AUy§À`m

~mø H$joV 1, 2 qH$dm 3 BboŠQ´>m°Z AgVmV. amgm`{ZH$
A{^{H«$`m H$aVm§Zm ho YmVy Xþgè`m _ybÐì`m§Zm `mVbo
BboŠQ´>m°Z XoD$Z YZ Am`Z (Cations) V`ma H$aVmV.

2. Am°pŠgOZer A{^{H«$`m : YmVy Am°pŠgOZer
g§`moJ nmdyZ YmVy§Mo Am°ŠgmBS> V`ma H$aVmV. ho Am°ŠgmBS>
àm_w»`mZo AmåbmarY_u (Basic) AgVmV.

3. nmÊ`mer A{^{H«$`m : gmo{S>A_ Am{U nmoQ>°{eA_
`mgmaIo H$mhr YmVy nmÊ`mgmo~V A{^{H«$`m H$ê$Z
hm`S´>moOZ dm`y _wŠV H$aVmV.

4. J§OUo : hdoVrb Amobmdm Am{U dm`y§À`m g§nH$m©V
Amë`mda YmVy§Mo jaU hmoVo, Á`mbm AmnU J§OUo åhUVmo.
(CXm. bmoI§S>mda bmbga Wa O_m hmoUo). hdo_Yrb
àmUdm`yer g§`moJ hmoD$Z YmVy§À`m CKS>çm n¥ð>^mJmda
Am°ŠgmBSMm nmVi Wa V`ma hmoVmo. `m Wam_wio YmVy§Mr
MH$mH$s PmH$br OmVo.

`m{edm` Mechanical strength åhUOo nXmWm©Mr
`m§{ÌH$ eŠVr qH$dm `m§{ÌH$ gm_Ï`©, åhUOoM
VwQ>ë`m{edm` qH$dm dmH$ë`m{edm` {d{dY ~mø ~b (Ogo
H$s Xm~, VmU, AmKmV) ghZ H$aÊ`mMr Am{U Ë`mbm
à{VH$ma H$aÊ`mMr j_Vm _hÎdmMr AgVo. `m§{ÌH$
eŠVr_Ü`o VÝ`Vm (Toughness), H$S>H$nUm
(Hardness), H$UIanUm (Stiffness) Am{U AmKmV ghZ

H$aÊ`mMr eŠVr (Impact Strength) `m§gma»`m AZoH$
^m¡{VH$ JwUY_mªMm g_mdoe hmoVmo. nXmWm©À`m ~mø VmU
qH$dm Xm~mZ§Va _yi AmH$mamV naV `oÊ`mÀ`m j_Vm
XmIdUmam pñWVrñWmnH$Ëd (Elasticity) hm
^m¡{VH$emñÌmVrb AmUIr EH$ _hÎdmMm JwU Amho.

"YmVy§Mr _Ooera emim' `m g§H$ënZoda AmYm[aV EH$
{deof ì`§J{MÌ AmH¥$Vr H«$.2 _Ü`o {Xbo Amho. H$mhr
YmVy§Mo {d{eï> JwUY_© Ë`m§À`m "ñd^mdm'Zwgma `m {MÌmV
_m§S>bo AmhoV.

AZoH$ YmVy§_Ü`o H$mhr g_mZ JwUY_© Agbo Var Ë`m§Zm
AndmX AmhoV. CXmhaUmW©, gmo{S>A_ Am{U nmoQ>°{eA_ ho
YmVy dOZmZo hbHo$ Am{U _D$ AgVmV Am{U nmam OS>
AgVmo nU Vmo Ðdê$n Am{U àdmhr AgVmo Var Ë`m§Zm YmVy
åhUVmV, Va {ham AË`§V H$R>rU Am{U M_H$Xma Agbm
Var Ë`mMr JUZm YmVy§_Ü`o hmoV Zmhr. Ago H$m Amho?

YmVy§er g§~§{YV Agboë`m amgm`{ZH$ Am{U ^m¡{VH$
JwUY_mª_wio nmam (Mercury) hm YmVy _mZbm OmVmo,
CXmhaUmW©, Vmo {dOoMm Am{U CîUVoMm gwdmhH$ Amho,
BboŠQ´>m°Z J_mdyZ YZAm`Z (cation) V`ma H$aVmo, Am{U
KZ AdñWoV AgVmZm BVa YmVy§à_mUoM MH$mH$Umam,
AmKmVj_ (malleable) d VÝ` (ductile) AgVmo.
gmo{S>A_ Am{U nmoQ>°{eA_ `m YmVy§_Ü`ogwÕm H$R>rUnUm
Am{U KZVm ho XmoZ AndmX gmoSy>Z YmVy§Mo BVa JwU
AgVmV, amgm`{ZH$ JwUm§À`m ~m~VrV Va Vo OmñVM
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Ohmb Am{U {H«$`merb YmVy AgVmV. {ham hm YmVy Zmhr,
H$maU Vmo H$m~©Z `m AYmVy _ybÐì`mMm EH$ ewÕ àH$ma
(~hþê$n) Amho Am{U YmVy§gmaIo JwUY_© (CXm. {dÚwV
dmhH$Vm, VÝ`Vm) XmIdV Zmhr.

^m¡{VH$ JwUY_© ghOnUo bjmV `oÊ`mgmaIo AgVmV,
Va "BboŠQ´>m°Z J_mdÊ`mMr àd¥Îmr' hm _w»` amgm`{ZH$ JwU
ghO g_OÊ`mgmaIm Zmhr. nU, {dkmZm_Ü`o YmVy Am{U
AYmVy ̀ m§Mo dJuH$aU _w»`Ëdo ̀ mM amgm`{ZH$ JwUY_mªdê$Z
hmoVo. _ybÐì`m§Zm ho JwUY_© Ë`m§À`m AUy§À`m aMZoVyZ àmá
hmoVmV. AUyÀ`m A§VJ©V aMZoV Ë`mÀ`m H|$ÐñWmZr EH$
àmoQ>m°Z Am{U Ý`yQ´>m°Z Agbobo YZ^m[aV H|$ÐH$ (Nucleus)

AgVo, Á`mÀ`m^modVr F$U^m[aV BboŠQ´>m°Z {d{eï> D$Om©
nmVirdarb H$jm§_Ü`o {\$aV AgVmV. Ë`m_Yrb gdm©V
~mhoaÀ`m H$joV {H$Vr BboŠQ´>m°Z AgVmV `mdê$Z Vo _ybÐì`
H$moUË`m dJm©Vbo Amho ho R>aVo.

gd© _ybÐì`m§Mm g_mdoe Agboë`m AmdV©gmaUr_Ü`o
_ybÐì`m§Mr _m§S>Ur Aem àH$mao Ho$br Amho, H$s Ë`mdê$Z
YmVy, AYmVy Am{U YmVygÑe _ybÐì`m§_Yrb dJuH$aU
ñnï>nUo g_OVo. Vo _w»`Ëdo nwT>rbà_mUo Amho. AmH¥$Vr -
3 nmhm.

1. S>mdrH$Sy>Z COdrH$So> OmUmam H$b
S>mdr ~mOy (YmVy) : AmdV©gmaUrÀ`m S>mì`m ~mOybm

Am{U _Ü`^mJr Agbobr ~hþVoH$ gd© _ybÐì`o YmVy
(Metals) AmhoV. (CXm. gmo{S>A_, _°¾o{eA_, bmoI§S>).
_mÌ n{hbmM _ybYmVy hm`S´>moOZ (H) hm `mbm EH$_od
AndmX Agm AYmVy Amho.

COdr ~mOy (AYmVy) : Vwåhr OgOgo COì`m ~mOybm

OmVm, VgVgo _ybÐì`m§Mo YmVwê$n JwUY_© H$_r hmoV OmVmV
Am{U AYmVy (Non-metals) gwê$ hmoVmV. (CXm.
Zm`Q´>moOZ, Am°pŠgOZ, ŠbmoarZ).

2. ZmJ_moS>r aofm (The Zig-Zag Line) : AmdV©-
gmaUr_Ü`o COì`m ~mOybm EH$ ZmJ_moS>r (Zig-Zag) aofm
AgVo. hr aofm YmVy Am{U AYmVy `m§Zm EH$_oH$m§nmgyZ
doJio H$aVo. `m aofoÀ`m AJXr Odi Agbobr _ybÐì`o
YmVygÑe (Metalloids) AgVmV. Ë`m§À`mV YmVy Am{U
AYmVy `m XmoÝhrMo JwUY_© AmT>iVmV. (CXm. ~moam°Z,
{g{bH$m°Z, O_}{ZA_).

`m boImV {Xboë`m {d{eï> JwUY_mª_wio YmVy bJoM
AmoiIyZ `oVmV Am{U Ë`m§Mm Cn`moJ H$ê$Z _mZdmZo
Amnë`m X¡Z§{XZ OrdZmV H«$m§{VH$maH$ ~Xb KS>dyZ AmUbo
AmhoV. YmVy§Mo ho d¡{dÜ`nyU© JwUY_© Ë`m§Zm ~m§YH$m_,
`§Ìgm_J«r, dmhVyH$, {dÚwV CnH$aUo Am{U Xm{JZo Aem
{d{dY joÌm§V A{Zdm`© ~ZdVmV. {dkmZmVrb àJVr_wio
AmO AmnU {d{dY YmVy§Mo {_lU H$ê$Z "g§{_lo' (alloys)

V`ma H$aVmo, Á`m_wio _yi YmVy§Mo JwUY_© A{YH$ gwYmaVm
`oVmV. doJù`m àH$mao {dMma Ho$ë`mg Ago OmUdVo H$s
YmVy åhUOo Ho$di I{ZOo ZìhoV, Va Vo gm_Ï`©, gm¢X`©,
bdMrH$Vm, ghZerbVm Am{U XmV¥Ëd Aem JwUm§Mo
_y{V©_§V ê$n AmhoV. A¾rVyZ VmdyZgwbmIyZ {ZKmboë`m `m
YmVy§ZrM _mZdr àJVrÀ`m àË`oH$ Q>ßß`mda Amnë`m
Am`wî`mbm AmH$ma Am{U AmYma {Xbm Amho.

- AmZ§X Kmao
abghare@yahoo.co
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Zmoìh|~a 18-24 hm AmR>dS>m Xadfu O§VwZmeHo$ qH$dm
à{VO¡{dHo$ (J¡a)dmnamg§~§Yr OZOmJ¥Vrgámh åhUyZ ZwgË`m
^maVmVM Zìho Va OJ^a nmibm OmVmo. OmJ{VH$ Amamo½`
g§KQ>ZoÀ`m 68ì`m ~¡R>H$sV 198 Xoem§À`m à{V{ZYtÀ`m
MM}_Ü`o Aem àH$maÀ`m MidirMr Oê$a Agë`mMo
R>abo. Am{U _J 2015 nmgyZ hm gámh gd© OJ^a
nmibm OmD$ bmJbm (VŠVm H«$ 1).

Class Year discovered

Sulfonamides 1937

Penicillins 1940

Polymyxin  1947*

Chloramphenicol 1949

Tetracyclines 1953

Cephalosporins (four generations) 1953

Aminoglycosides 1957

Vancomycin 1958*

Clindamycin 1966

Rifamycin 1971

Trimethoprim/sulfamethoxazole 1973

Carbapenems 1976

Monobactams 1982

Linezolid 1987*

Daptomycin 1987*

Synercid 1992*

VŠVm H«$. 1

O§VwZmeHo$ qH$dm à{VO¡{dHo$ (J¡a)dmnamg§~§Yr
OZOmJ¥Vr gámh H$m Am{U Ë`m_Ü`o Z¸$s AmnU H$m`
H$am`Mo ho nmhÊ`mnydu AmnU à{VO¡{dH$m§g§~§Yr WmoS>r
_m{hVr KoD$ `m.

A) à{VO¡{dH$m§Mm gwdU©H$mi (Golden era of

antibiotics) Am{X Am{U A§V
AboŠPm§S>a âboq_J øm§Zr no{Z{gbrZ ho à{VO¡{dH$

emoYyZ _mZd OmVrda \$ma _moR>o CnH$ma Ho$bo AmhoV; hm°dS©>
âbm°ao Am{U AZ©ñQ> MoZ øm§Zr H$R>moa n[al_ Am{U g§emoYZ
H$ê$Z ho à{VO¡{dH$ EH$ à^mdr Am¡fY åhUyZ {dH${gV
Ho$bo. 1945_Ü`o øm VrZhr hr emñÌkm§Zm Zmo~ob nwañH$ma
XoD$Z Jm¡adÊ`mV Ambo. hm nwañH$ma àm_w»`mZo XmoZ
H$maUm§Zr AË`§V _hÎdmMm hmoVm; 1) øm Am¡fYmnydu
hOmamo df} bmoH$ {Za{Zamù`m AmOmamZo _¥Ë`w_wIr nS>V.
no{Z{gbrZ_wio ho _¥Ë`yMo à_mU IynM H$_r Pmbo Am{U
no{Z{gbrZ "OmXþB© Am¡fY' (Wonder Drug) åhUyZ
à{gÕrg Ambo.

2) âboq_JÀ`m no{Z{gbrZ emoYmZ§Va g§emoYH$m§Zm
à{VO¡{dH$ emoYÊ`mMr EH$ {Xem {_imbr Am{U _J
ñQ´>oßQ>mo_m`{gZ, [a\$m_m`{gZ, O|Q>m_m`{gZ Aer à^mdr
à{VO¡{dHo$ emoYÊ`mV AZoH$ g§emoYH$m§Zm `e Ambo. 1950
Vo 1970 øm H$mimg à{VO¡{dH$m§Mm gwdU©H$mi (Golden

era of antibiotics) g§~moYÊ`mV Ambo BVH$s à{VO¡{dHo$
øm H$mimV emoYÊ`mV Ambr. øm H$mimV emoYbobr
à{VO¡{dHo$ AmOhr dmnamV AmhoV. Ë`m_wio AZoH$ bmoH$m§Mo
Ord dmMV AmhoV. AZoH$ AdKS> eñÌ{H«$`m O§V§yÀ`m
àmXþ^m©dm_wio {Zî\$i R>aë`m AgË`m Vgo AmVm hmoV Zmhr.
VŠVm H«$. 2 Am{U VŠVm H«$. 3 _Ü`o {d{dY à{VO¡{dHo$
Z_yX Ho$br AmhoV.

XþX£dmZo hm gwdU©H$mi bdH$aM g§nwï>mV Ambm. O¡{dH$
CËH«$m§VrZo (Evolution) à{VO¡{dH$m§Zm XmX Z XoUmao
à{VO¡{dH${damoYr (antibiotic resistant) ZdrZ gyú_Ord
{Z_m©U Pmbo. Aem à{VO¡{dH${damoYr O§Vy§Mm àmXÿ^m©d
Pmë`mg Ë`mg à{V~§Y H$aUo AdKS> hmoD$Z ~gbo. Zdr
à{VO¡{dHo$ emoYUo {ZVm§V JaOoMo ~Zbo. ZdrZ à{VO¡{dHo$

OmJ{VH$ à{VO¡{dH$ OmJê$H$Vm

S>m°. amO|Ð XodnyaH$a
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gmnS>Ê`mMo à_mU 1970-75 Z§Va \$maM amoS>mdbo. Xþhoar
g§H$Q> Amë`mgmaIo Pmbo. EH$sH$So> à{VO¡{dH$-
gwdU©H$mimMm A§V Am{U Ë`mMdoir à{VO¡{dH$ {damoYr
{OdmUy§Mm àmXÿ^m©d øm_wio Zì`mZo g_ñ`m Cä`m
am{hë`m.

* AZoH$ gmYo AmOma ~ao H$aUo AdKS> Pmbo.

* à{VO¡{dH$m§nyduMr n[apñWVr {Z_m©U hmoD$ bmJbr.

* eñÌ{H«$`m H$aVmZmgwÕm øm à{VO¡{dH$ {damoYr
{OdmUy§Mm O{Q>b àý C^m amhÿ bmJbm.

* _moR>çm à_mUmda é½UmMo BpñnVimV amhUo A{Zdm`©
hmoD$ bmJbo Am{U Ë`m_wio é½Um§Mm IM©hr dmT>bm.

* g§emoYH$m§Mm A§XmO Amho, H$s à{VO¡{dH$ {damoYr

(AMR) {OdmUy§_wio 2019 _Ü`o A§XmOo 1.27 Xebj
_¥Ë`y Pmbo

à{VO¡{dH$ {damoYr {OdmUy hr EH$ OmJ{VH$
g_ñ`m Pmbr Amho. 70 Vo 75Q>ŠHo$ _¥Ë`y ho à{VO¡{dH$-
{damoYr {OdmUyÀ`m àmXÿ^m©dm_wio Agë`mMo {ZînÞ Pmbo
Amho.

øm g_ñ`oda OmJ{VH$ Amamo½` g§KQ>ZoZo Jm§^r`m©Zo
{dMma H$ê$Z à{VO¡{dH$ {damoYr {OdmUy g_ñ`o~m~V OZ-
OmJ¥Vr (Antibiotic Resistance Awareness) H$aÊ`mgmR>r
ì`mnH$ Cnm``moOZm H$aÊ`mMo R>adbo. ømVyZM Xadfu
OmJ{VH$ ñVamda Zmoìh|~a 18-24 hm AmR>dS>m Xadfu
O§VwZmeHo$ qH$dm à{VO¡{dHo$ (J¡a)dmnamg§~§Yr OZOmJ¥Vr
gámh åhUyZ gwê$ Pmbm.

2015, 2016 Antibiotics: Handle with Care

2017 Seek advice from a qualified healthcare professional before taking antibiotics.

2018 Change Can't Wait. Our Time with Antibiotics is Running Out

2019 The future of antibiotics depends on all of us

2020 Antimicrobials: Handle with care

United to preserve antimicrobials

2021 Spread Awareness, Stop Resistance

2022 Preventing Antimicrobial Resistance Together

2023 Preventing Antimicrobial Resistance Together

2024 Educate. Advocate. Act now.

2025 Act Now: Protect Our Present, Secure Our Future.

2026 Theme not declared yet

VŠVm H«$. 2

VŠVm H«$. 3
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~) à{VO¡{dH$ {damoYr {OdmUy åhUOo H$m`?
à{VO¡{dH${damoYr {OdmUy åhUOo Ago {OdmUy H$s Vo

EH$m qH$dm EH$mnojm A{YH$ à{VO¡{dH$m§Zm Ow_mZV ZmhrV;
Ë`m§À`mda {d{eï> à{VO¡{dH$m§Mm n[aUm_ hmoV Zmhr.

H$) {OdmUy, {dH$a Am{U à{VO¡{dH$ øm§Mm nañnag§~§Y :
àW_V… à{VO¡{dH$ {OdmUy§da H$m` n[aUm_ H$aVmV ho

WmoS>Š`mV g_OyZ KoD$. à{VO¡{dH$ ho {OdmUy§Zm _mê$Z
Q>mH$VmV AWdm Ë`m§Mr dmT> amoIVmV.

gd©M gOrd noet_Ü`o hOmamo {d{dY amgm`{ZH$ {H«$`m
Mmby AgVmV. gyú_ {OdmUy§_Ü`ohr AemM amgm`{ZH$
à{H«$`m Mmby AgVmV. øm à{H«$`m noetMr dmT>, noetMo
{d^mOZ åhUOoM noetMo nwZéËnmXZ ømgmR>r AË`§V
Amdí`H$ AgVmV. Amnbo öX` Mmby Amho Vmon`ªV AmnU

{Od§V AgVmo Ë`mà_mUo noer_Ü`o øm amgm`{ZH$ à{H«$`m
Mmby Agon`ªVM noer gOrd AgVmV. øm amgm`{ZH$
à{H«$`m§Zm EH${ÌVnUo M`mnM` {H«$`m (Metabolic

reactions) Ago åhUVmV. (Amnë`m earam_Ü`o gw_mao
30,000,000,000,000 noer AmhoV Am{U Ë`m§À`m
M`mnM`m_wio AmnU {Od§V AmhmoV. noetnmgyZ CVr,
CVtnmgyZ Ad`d, AZoH$ Ad`d {_iyZ g§ñWm Am{U gd©
g§ñWm {_iyZ Amnbo eara). øm M`mnM`à{H«$`m§Mm Jw§Vm
Am{U ì`már VŠVm H«$. 4 _Ü`o AmnUmg {XgyZ `oB©b. øm
hOmamo à{H«$`m§_Yrb àË`oH$ à{H«$`m H$aÊ`mgmR>r EH$
{d{eï> à{WZ (Protein) {dH$a (Enzyme) åhUyZ H$m`©
H$aVo.

{dH$am§{edm` ømVrb H$moUVrhr à{H«$`m Ag§^d AgVo
ho bjmV KoUo ho à{VO¡{dH$m§Mm {OdmUy§darb n[aUm_

VŠVm H«$. 4
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g_OyZ KoÊ`mÀ`m Ñï>rZo AË`§V OéarMo Amho. {OdmUy§_Yrb
EImXo {dH$a EImÚm {d{eï> à{VO¡{dH$m§À`m g§nH$m©V
Amë`mg Vo {dH$a {ZpîH«$` hmoVo Am{U _J øm {dH$am_wio
MmbUmar amgm`{ZH$ {H«$`m ~§X nS>Vo. hr ~§X nS>bobr
{H«$`m {OdmUy§À`m _¥Ë`yg H$maUr^yV R>aVo. gd©M amgm`{ZH$
à{H«$`m gma»`mM à_mUmV _hÎdmÀ`m AgVmV Ago ZgVo.
H$mhr amgm`{ZH$ à{H«$`m AË`§V _hÎdmÀ`m Va H$mhr
AË`ën _hÎdmÀ`m Ago AgUmaM. H$mhr à{VO¡{dHo$
{dH$am§Zm nyU©nUo {Zîà^ H$aV ZmhrV _J Aem
à{VO¡{dH$mÀ`m ~m~VrV {OdmUy H$Xm{MV _¥V hmoV ZmhrV
nU Ë`m§À`m dmT>rMm doJ bjUr` à_mUmV _§XmdVmo.
gyú_O§VyZmeH$ (Cidal) Am{U gyú_O§Vy-à{V~§YH$
(Static) Ago eãX à{VO¡{dH$m§À`m g§X^m©V dmnabo OmVmV;
gmoß`m ^mfoV, Cidal à{VO¡{dH$ O§Vy§Zm _maVmV, Va Static

à{VO¡{dH$ Ë`m§Mr dmT> Wm§~dVmV; nU Ë`m§Zm nyU©nUo _maV
ZmhrV. VŠVm H«$. 5 _Ü`o H$mhr gyú_O§VyZmeH$ (Cidal)

Am{U gyú_O§Vy-à{V~§YH$ à{VO¡{dHo$ {Xbr AmhoV

Amnë`m earamVrb {ZamoJr åhUOo {dfmUy _wŠV noetZm
Z _maVm {dfmUy~m{YV noerbm à{VO¡{dH$ dmnê$Z _maUo
eŠ` ZgVo. _J {dfmUy OÝ` AmOma (viral infection)

Pmbm AgVm {OdmUyà{V~§YH$ (antibacterial),
H$dH$à{V~§YH$ (antifungal) dmnaUo {H$VnV ~amo~a
Amho ømMm {dMma H$amdm bmJob.

B) {OdmUy à{VO¡{dH$mbm {damoY H$gm H$aVmV?
à{VO¡{dH$mbm {damoY H$aÊ`mÀ`m XmoZ à_wI nÕVr

{OdmUy§_Ü`o AmT>iyZ `oVmV 1) {OdmUy Á`mda
à{VO¡{dH$mMm n[aUm_ hmoUma Zmhr Ago ZdrZ {dH$a ~Zdy
bmJVmV; à{VO¡{dH$mZo {ZpîH«$` R>aUmè`m {dH$a à{WZmMr
(antibiotic sensitive enzyme protein) aMZm ~XbyZ
Ë`mEodOr ho ZdrZ {dH$a ApñVËdmV `oVo Am{U
à{VO¡{dH$mbm Z Ow_mZVm {H«$`merb amhVo. {OdmUy§À`m
JwUgyÌm§_Ü`o Ë`m à{WZmMm OZwH$ (Gene) ~XbyZ Agm
Zdm {OdmUy (mutant bacteria) {Z_m©U hmoVmo. ømbmM
CËn[adV©Z (genetic mutation) Ago åhUVmV.

ñQ´>oßQ>mo_m`{gZ ho à{VO¡{dH$ gyú_ {OdmUy§_Yrb AË`§V
_hÎdmÀ`m Aem am`~mogmo__Yrb KQ>H$ à{WZmer g§`moJ
nmdyZ gyú_ {OdmUybm _maH$ R>aVmV. Va gyú_ {OdmUy
CËàoaU H$ê$Z am`~mogmo_À`m øm à{WZm§_Ü`o ~Xb KS>dyZ
ñQ´>oßQ>mo_m`{gZ {damoYH$ ~ZVmV. (AmH¥$Vr H«$.1)

2) Xþgam EH$ n`m©` {OdmUy dmnaVmV : {OdmUy Ago
EH$ ZdrZ {dH$a ~ZdVmV H$s Vo à{VO¡{dH$mÀ`m aoUyMr aMZm
~XbVo qH$dm à{VO¡{dH$m§À`m aoUyMo {dKQ>Z H$aVo. AWm©V
ho ZdrZ {dH$a ~ZdÊ`mgmR>rMr _m{hVr {OdmUyÀ`m JwUgyÌmV
_wimV ZgVo. Va hm ZdrZ OZwH$ {OdmUy Ë`mÀ`m
AmgnmgÀ`m Xþgè`m EImÚm {OdmUyH$Sy>Z Am`mV H$aVmV.
no{Z{gbrZ, A°nr{gbrZ øm à{VO¡{dH$m§Mo {dKQ>Z H$aUmao
~rQ>m b°ŠQ>_oO (Beta lactamase) ho {dH$a ~ZdyZ gyú_
{OdmUy øm à{VO¡{dH$m§nmgyZ ñdV…Mm ~Mmd H$aVmV.
(AmH¥$Vr H«$.2)

à{VO¡{dH$m§Mm emoY, Ë`m§Mm gyú_ {OdmUyda n[aUm_
Am{U gyú_ {OdmUy§H$Sy>Z à{VO¡{dH$mbm {damoY ømg§~§Yr
_m{hVr AmnU KoVbr. à{VO¡{dH$m§Zm Z Ow_mZUmè`m gyú_
{OdmUy§_wio {Z_m©U hmoV Agboë`m g_ñ`o~m~V R>mog
Cnm``moOZm H$amdr bmJob Am{U Ë`mgmR>r OZOmJ¥Vr
gámh OJ^amVrb XmoZeohÿZ A{YH$ Xoe Xadfu Am`mo{OV
H$aVmV ho g_ñ`oÀ`m Jm§^r`m©Mo ÚmoVH$ Amho.

øm g_ñ`obm AmnU H$moR>o Var O~m~Xma AmhmoV H$m
Am{U Agbmo Va AmVm AmnU Zo_Ho$ H$m` H$am`cm hdo,
H$s g_ñ`oMo {Z_y©bZ Zmhr Var {ZXmZ Xþîn[aUm_ H$_r H$aVm

OrdmUyà{V~§YH$ (antibacterial), H$dH$à{V~§YH$
(antifungal) Ago dJuH$aU àM{bV Amho.

{OdmUyMo XmoZ à_wI JQ> AmhoV- J«°_ +ve Am{U J«°_
-ve Am{U Ë`mZwgma {OdmUy à{V~§YH$m§Mo hr J«°_ +ve

{OdmUy§da n[aUm_ H$aUmao Am{U J«°_ -ve {OdmUy§da
n[aUm_ H$aUmao Ago XmoZ àH$ma H$aÊ`mV `oVmV.

S>) {dfmUy Am{U à{VO¡{dHo$
{dfmUy åhUOo virus ømÀ`mda à{VO¡{dH$m§Mm n[aUm_

hmoV Zmhr ho bjmV KoUo AË`§V _hÎdmMo Amho.
{dfmUy§Zm ñdV…Mr Aer {dH$ao ZmhrV Am{U Ë`m§Zm
ñdV…Mr Aer M`mnM`{H«$`mhr ZmhrV. {dfmUy ho
noer_Ü`o {eaH$md H$ê$Z noet_Yrb {dH$ao Am{U
M`mnM`{H«$`m dmnê$Z ñdV…Mo nwZéËnmXZ H$aVmV Am{U
~è`mM doiobm Ë`m noer (virus infected) _¥V hmoVmV.

VŠVm H«$. 5
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`oVrb, ømg§~§Yr é½U, Am¡fY{dH«o$Vo, S>m°ŠQ>a, n[aMm[aH$m
Am{U AJXr à{VO¡{dH$ CX²nmXH$ gdmªMoM à~moYZ
Amdí`H$ Amho. VÁkm§Mr ì`m»`mZo, àXe©Zo, {^{Îmn{ÌH$m
(posters), emim_hm{dÚmb`m§_YyZ A{^Zd ZmQw>H$ë`m,
JmUr... EH$ Zm AZoH$ Zdo Zdo H$ënH$ _mJ© dmnê$Z ho
OZOmJ¥Vr Am§XmobZ 2015 nmgyZ nmibo OmV Amho.

gwédmVrbm -Antibiotic Awareness Week Am{U
H$mbm§VamZo World Antimicrobial Awareness Week

(WAAW) Ago Ë`mMo Zdo Zm_m§H$Z H$aÊ`mV Ambo. åhUOo
Ho$di {OdmUy§da n[aUm_H$maH$ à{VO¡{dH$ øm{edm`
H$dH$ZmeHo$ (antifungals), naOrdr-{damoYr qH$dm
H¥${_ZmeH$ øm§Mmhr g_mdoe H$ê$Z KoÊ`mMo OmJ{VH$
Amamo½` g§KQ>ZoZo R>adbo.

\$) OmJ{VH$ à{VO¡{dH$ OmJê$H$Vm gámh
OmJ{VH$ A±{Q>_m`H«$mo{~`b OmJéH$Vm gámhm_YyZ

OZOmJ¥VrÀ`m Ñï>rZo H$mhr à_wI g§Xoe nwT>rbà_mUo AmhoV.
1) à{VO¡{dHo$ dmnaVmZm Xj amhmdo. hmoVm hmoB©b

Voìhm amoJO§Vy H$moUÀ`m à{VO¡{dH$mZo _aV AmhoV ømMr
à`moJemio_Ü`o VnmgUr H$ê$Z Zo_Ho$ gyú_Ord_maH$
à{VO¡{dH$ Am¡fY åhUyZ dmnamdo. øm VnmgUrbm
gyú_Ordm§Mr g§doXZerbVm MmMUr (Sensitivity testing)

Ago åhUVmV. hr VnmgUr Z H$aVm A§XmO AZw^dmdê$Z
Am¡fYmgmR>r EImXo à{VO¡{dH$ {ZdSy> Z`o.

2) gXuImoH$bm Aem gm¡å` {dfmUyOÝ` AmOmamda
à{VO¡{dH$m§Mm dmna Q>mimdm. {dfmUy§da à{VO¡{dHo$ H$m_
H$aV ZmhrV. ho à{VO¡{dHo$ BVa gyú_ {OdmUy§n¡H$s
g§doXZerb O§VyMm Zme H$aVmV. gyú_ {OdmUy_maH$mZm Z
Ow_mZUmè`m {OdmUy§Mo _J AWm©VM \$mdVo H$maU Ë`m§Zm
nmofUÐì` dmnaVmZm ñnYm© amhV Zmhr. Ago Oa hmoV

am{hbo Va n`m©daUmVrb g§doXZerb {OdmUy§Mr OmJm Aem
Am¡fYm§Zm Z Ow_mZUmao {OdmUy KoVrb._J amoJ H$aUmao O§Vy
AWm©VM à{VO¡{dH$ {damoYr AgVrb {Z _J é½Umda
Cnm``moOZm H$aUo AdKS> hmoB©b.

3) eoVr_Ü`o qH$dm Hw$¸w$Q>nmbZ, newnmbZ H$aVmZm
à{VO¡{dH$m§Mm dmna Amdí`H$VoMr ImÌr Agob VoìhmM
H$amdm. AÝ`Wm da gm§{JVë`mà_mUo {h à{VO¡{dHo$
g§doXZerb O§Vy§Mm Zm`ZmQ> H$ê$Z O¡{dH$m§Zm Z Ow_mZUmè`m
{OdmUyÀ`m dmT>rg hmV^ma bmdVrb.

4) Am¡fY{dH«o$Ë`m§Zr S>m°ŠQ>am§À`m {àpñH«$ßeZ{edm`
à{VO¡{dHo$ {dHy$ Z`oV.

5) S>m°ŠQ>am§Zr gm§{JVbobr à{VO¡{dHo$ é½UmZo Amnë`m
_Ouà_mUo Oam ~ao dmQ>bo åhUyZ _Ü`oM KoUo ~§X H$ê$ Z`o.

6) Amnë`mgmaImM AmOma Amho åhUyZ Amnbr
Cabobr à{VO¡{dHo$ Xþgè`mbm XoD$ Z`oV.

7) CËH«$m§VrZwgma gyú_ {OdmUy H$mhr EH$m H$mbdoJmZo
à{VO¡{dH$ à{VamoYH$ ~ZVmV. nU AmnU ømMm doJ
dmT>dÊ`mg H$maUr^yV hmoD$ Z`o.

à{VO¡{dH$m§Mm ZH$mo {VWo, ZH$mo Voìhm dmna gdmªZrM
Q>mibm nm{hOo.

WAAW Mo ~«rXdmŠ` 2022 Am{U 23 gmbr Ago
hmoVo H$s - "EH${ÌV H$m_ H$ê$Z à{VO¡{dH$ à{VamoY
amoIy`mV.' (Preventing antimicrobial Resistance

Together) ho \$ma _hÎdmMo Amho
Amnbm ^{dî`mVrb 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 ho {Z{üV.

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

(AmH¥$Vr H«$. 1) (AmH¥$Vr H«$. 2)
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Amamo½` ... AJXr ghOnUo Am{U {H$VrVar doim hm
eãX dmnaVmo AmnU! gÜ`m Va Om{hamVrÀ`m OJmVXoIrb
`m eãXmbm IynM _hÎd Amb§ Amho. H$moUVrhr Jmoï>
Amamo½`mgmR>r Mm§Jbr Ag§ åhQ>b§ H$s {VMm In dmT>Uma,
ho {Z{üV! `mMm Xþgam AW© Agm nU Agob H$m, H$s
AmnU gd© OU Amamo½`mÀ`m ~m~VrV AJXr gOJ Pmbmo
AmhmoV? Vg§ Agob Va IynM N>mZ! nU....

Amamo½` åhUOo Z¸$s H$m`? dada ì`dpñWV {XgUma§
eara åhUOo Amamo½` Amho H$m? H$moUVmhr AmOma Pmbobm
Zmhr; åhUOo bjmV Ambobm Zmhr qH$dm Ë`mM§ {ZXmZ
Pmbob§ Zmhr; Aer AdñWm åhUOo Amamo½` H$m? Va Vg§
Z¸$sM Zmhr. OmJ{VH$ Amamo½` g§KQ>ZoZ§ Amamo½`mÀ`m
Ho$boë`m ì`m»`oV ho ñnï>nUo Z_yX Ho$b§ Amho, H$s AmOma
{XgV Zmhr åhUOo Amamo½` Ag§ ZgyZ emar[aH$, _mZ{gH$,
gm_m{OH$ Am{U AmÜ`mpË_H$ (Spiritual) nmVù`m§da
nyU©nUo gwpñWVrV AgU§ åhUOo Amamo½`. `m ì`m»`oZwgma
{dMma Ho$bm Am{U `m gJù`m KQ>H$m§Mr nmi§_wi§ emoYbr,
Va àË`oH$ KQ>H$ ^md{ZH$ Amamo½`mer {ZJ{S>V Amho hr
gË`n[apñWVr bjmV `oVo.

emar[aH$ AmOma Am{U ^mdZm§M§ ZmV§ `mMm AmnU
_mJÀ`m boImV _mJmodm KoVbm. "_Z' hm Am{O~mV Z
{XgUmam, nU nyU© gÎmm MmbdUmam earamMm KQ>H$. ho _Z
åhUOo Var H$m`? Va ~wÕr Am{U ^mdZm `m§M§ gm_«mÁ`!
`m XmoÝhtMm g_Ýd` åhUOoM _mZ{gH$ Amamo½`! _Zwî` hm
gm_m{OH$ àmUr Amho, ho gm§Jm`Mr JaOM Zmhr. na§Vw
g_mOmV dmdaVmZm, Ag§»` bmoH$m§er g§dmX/ì`dhma
H$aVmZm EImÚm ì`ŠVrMr dV©UyH$ H$er Amho? Vr ì`ŠVr
Ë`m Ë`m g_mOmMo {bpIV, A{bpIV {Z`_ nmiy eH$Vo
H$m? `mda Ë`m ì`ŠVrM§ gm_m{OH$ ñdmñÏ` {XgyZ `oV§.
nwÝhm hm àý `oVmoM, H$s ì`ŠVr-ì`ŠVr Am{U ì`ŠVr-
g_mO ho ì`dhma H$moUË`m AmYmamda MmbVmV? ZwgË`m
earamZ§ _mUyg ho ì`dhma nma nmSy> eH$Vmo H$m?.... Z¸$sM

Zmhr! H$maU {OWo XmoZ ì`ŠVr EH$Ì `oVmV, {VWo ì`dhma
MmbVmV Vo ^mdZm§da! EImÚm ì`ŠVrMm {dMma _ZmV
Ambm, Var bJoM _m`m, ào_, AmnwbH$s, amJ, Agy`m....
Aem ^mdZm§Mr {Z{_©Vr hmoVo. Am{U Ë`m ^mdZm§da _J
R>aV§, H$g§ dmJm`M§ Vo! h§, dmJÊ`mMr O~m~Xmar earamMr;
Moham, hmV, nm` H$m_mbm bmJVmV; eãX _XVrbm `oVmVM
Am{U _J Ë`m ì`ŠVr~amo~aMm ì`dhma KS>Vmo. EH§$XarV
H$m`?... Va H$Vm©H$a{dVm H$moU?... Va `m ^mdZm!

hoM J{UV AmÜ`mpË_H$ qH$dm SpiritualityÀ`m
~m~VrV! fS>[any§da {dO` {_idbm H$s AÜ`mË_mMr nm`ar
MT>Vm `oVo Ag§ åhUVmV. na_oœamer AZwg§YmZ gmYU§
åhUOo AÜ`mË_; hm _bm ^mdbobm AW©! _J ho fS>[any
H$m` AmhoV ~a§? H$m_, H«$moY, _X, _Ëga... Aao! `m Va
gJù`m ^mdZmM H$s! Á`m ^mdZm§À`m Amhmar OmÊ`mZ§,
åhUOoM Ë`m§M§ ì`dñWmnZ Z O_ë`mZ§ _Zwî`mMr AYmoJVr
hmoVo, ZwH$gmZ hmoV§ Am{U gm_m{OH$ ñdmñÏ`mbm hmZr
nmohmoMy eH$Vo, Aem `m ^mdZm§da {dO` {_idU§, Ë`m§Mm
A§_b Zmhrgm H$aU§ åhUOoM _ZmMr ewÕr! ho Va
na_mËå`mZ§ lr ^JdX²JrVoV hr gm§{JVb§ Amho. gmam§e
hmM, H$s Vw_À`m gdmªJrU Amamo½`m_Ü`o ^mdZm Am{U
Ë`m§M§ ì`dñWmnZ hm H$irMm _wÔm Amho.

AmVm H$mhr OU Ag§hr åhUVrb H$s Amåhmbm Zmhr
~wdm H$Yr \$ma AZw^d Ambm `m ^mdZm§Mm! Am{U Xþga§...
EdT>§ YmdnirM§ Am`wî` gwê$ Amho; doi Hw$R>§ Amho Ë`m§Mm
{dMma H$am`bm?

AmVm nmhÿ `m h§... {Xgm`bm N>moQ>o N>moQ>o AgVmV ho
àg§J, nU Vo Amnbm N>mn C_Q>dyZ OmVmV Am`wî`mda...
AJXr N>moQ>§ 6-7 _{hÝ`mM§ ~mi, AmB©-~m~m H$m_mbm
OmVmV. ^rVr, Agwa{jVVm {Z_m©U hmoVo _ZmV. nmiUmKa,
~mbdmS>r, emim Aem {R>H$mUr OwidyZ KoVmZm Ìmg hmoV
Zmhr H$m ~a§? hiyhiy _J ñnYm©, _mH©$ `m§Mr OmUrd
Am{U _J Z§~a {_idÊ`mgmR>r X_N>mH$ qH$dm An`emM§

^mdZm§Mo ì`dñWmnZ Am{U Amamo½`...

S>m°. _§Owlr Hw$bH$Uu
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Xþ…I. Ë`mVyZ H$YrVar Agy`m OÝ_mbm `oVo. H$mhr doim
emim Am{U {ejH$m§Mr ^rVr BVH$s dmT>Vo, H$s _yb CÎma§
XoD$ eH$V Zmhr. KamVb§ dmVmdaU em§V, g_mYmZr Agob
Va R>rH$; ZmhrVa Vr ^rVr, Agwa{jVVm _ZmV gmRy>Z
amhVo.

d` dmT>V§, nm¡J§S>mdñWoH$So> dmQ>Mmb gwê$ hmoVo, Am{U
Aä`mg, _mH©$ `m~amo~aM ñdV…À`m earamMr, gm¢X`m©Mr
OmUrd OmJ¥V ìhm`bm bmJVo. VwbZm ìhm`bm bmJVo.
Ah§J§S> Am{U Ý`yZJ§S> `m§À`m_Ü`o hobH$mdo ImVmImVm
EImX§ \$gd§ ào_àH$aU KS>V§. {ejU, H$[aAaM§ Q>oÝeZ Va
AgV§M! WmoS>Š`mV H$m`, Va dmT>Ë`m d`m~amo~a `m
gmMboë`m ^mdZm§Mm ^ma dmT>V AgVmo. AmnU Ë`m§À`mH$So>
ì`dpñWV Xþb©j H$aV Iam Okk åhUV dmQ>Mmb H$aV
AgVmo.

nwT>Mm Q>ßnm Va AmUIr OmoI_rMm! ZmoH$ar Am{U
N>moH$ar! _ZmgmaIr Am{U `mo½` doir {_imbr Va Ahmo
^m½`... ZmhrVa nwÝhm H$miOr, ^rVr, frustration!!! ~a§,
XmoKr nyU© Am`wî`mÀ`m gmWrXma. gyV Owib§ Va R>rH$;
ZmhrVa naV _Z _mê$Z OJU§, amJ, g§Vmn, Xþ…I AmhoVM

^a Kmbm`bm... ~mH$sMo ZmVog§~§Y hm {df` Va Z
~mobbobmM ~am!

_J OJm`M§M Zmhr H$m? H$s _J g§Ý`mg KoD$Z
{h_mb` JmR>m`Mm? Am`wî` åhUOo \$ŠV Am{U \$ŠV
g§H$Q>§ Am{U Xþ…I Ag§M Amho H$m?

Zmhr... EH$ YmJm gwImMm, e§^a YmJo Xþ…ImMo... ho
Am`wî` Amho! gwI Va hd§hd§g§M Amho. Vo Cn^moJVmZm
{dMma H$aÊ`mMr JaO Zmhr, H$maU `mdoir {Z_m©U
hmoUmè`m ^mdZm nmofH$ AgVmV, CËgmhdY©H$ AgVmV....
AS>MU `oVo, H$g bmJVmo Vmo Xþ…ImV, g§H$Q>mVM...
Aemdoiog earamV dmXi {Z_m©U hmoV AgVo,
AZmamo½`mH$So> EH$ EH$ nmD$b nwT>o Q>mH$bo OmV AgVo
Am{U åhUyZM da CXmhaUmXmIb {Xboë`m Jmoï>tMr XIb
¿`mdr bmJVo. Ë`m AZw^dVmZm {Z_m©U hmoUmè`m ^mdZm§Mr
OmUrd R>odmdr bmJVo. Ë`m§Zm H$m¡eë`mZ§ hmVmimd§ bmJV§.

`m§Zm hmVmim`M§ åhUOo Zo_H§$ H$m` H$am`M§?....
`mMm Chmnmoh H$ê$ `m nwT>À`m boImV...

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

nmoQ>Omi

ZrbH§$R> H$X_ `m§Mr XmoZ nwñVHo$

H${dVm … AmñdmX Am{U g_rjm

_yë` … 150 én`o
gdbVrV … 100 én`o

_yë` … 500 én`o
gdbVrV … 300 én`o
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à{WZm§À`m OJm_Ü`o Amnbo nwÝhm ñdmJV. _mJrb
boImV AmnU à{WZm§Mo àH$ma, JaO Ë`m§Mr aMZm øm~Ôb
OmUyZ KoVbo. øm boImV {déÕ {Xeog OmD$Z à{WZm§À`m/
Ë`m§À`m Aì`dpñWV aMZo_wio qH$dm H$mhr {dH$mam_wio
hmoUmè`m amoJm§{df`r AmoiI OmUyZ KoD$.

Amnë`mbm dmQ>ob Joë`m boImV Á`m§Mr dmh dmh
Ho$br Ë`m§ZmM øm boImV ãb°H${bñQ> Ho$bo! nU Vgo Zmhr.
àË`oH$ ZmÊ`mÀ`m XmoZ ~mOy AgVmV. Ordagm`ZemñÌm_Ü`o
à{WZm§À`m qH$~hþZm gd© aoUy§À`m aMZm Ë`mÀ`m H$m`m©er
{ZJ{S>V AgVmV. aMZm ~Xbbr H$s H$m`© H$aÊ`mMr j_Vm
H$_r Var hmoVo qH$dm Zmhrer hmoVo. ì`dpñWVnUm ho
gOrdg¥ï>rMm EH$ A{d^mÁ` A§J Amho. EImXo à{WZ
Ë`mÀ`m `mo½` AmH$mamV dbrV Ho$bo/Xþ_S>bo OmV Zmhr,
Voìhm ho à{WZ gXmof AgyZ Cn`wŠV gmYZ ~ZÊ`mEodOr,
noer_Ü`o  h¡Xmog KmbVo. H$mhr H$mhr doim Vo noetMo H$m_
nyU©nUo ~§X nmSy> eH$Vo Va H$Yr H$Yr BVa {ZamoJr
à{WZm§À`m H$m_mV ì`Ë`` AmUVo.

à{WZo dbrV H$er hmoVmV, Hw$R>o hmoVmV Am{U ho H$m_
H$moU H$aVo ømMr WmoS>Š`mV AmoiI.

àmo{Q>Z \$mopëS§>J hr àË`oH$ noet_Yrb EH$ AË`mdí`H$
à{H«$`m Amho. øm_Ü`o A{_ZmoAmåbm§Mr DNA dê$Z
à{VboIrV (transcribe) Ho$bobr nm°{bnoßQ>mBS>Mr gmIir

EH$m {d{eï>, pñWa {Ì{_Vr` (3D) g§aMZoV Xþ_S>br/dbrV
Ho$br OmVo.  hr g§aMZmM Ë`m à{WZm§Mo H$m`© {Z{üV H$aVo.
øm à{H«$`oV hm`S´>mo\$mo{~H$ interactions Am{U noet-
_Yrb M°noamoZ (chaperons) ZmdmÀ`m à{WZm§Mm gh^mJ
AgVmo.

Hsp60, Hsp70, Hsp90 hr Mmnoam°ÝgMr H$mhr
CXmhaUo AmhoV. Amo[aJm_r_Ü`o Ogo EImÚm H$mJXmbm
{d{dY àH$mao Xþ_Sy>Z AmH$ma XoVm `oVmV Vgo ho Mmnoam°Z
H$aVmV Ago g_Om.

hr ZrQ> Z Xþ_S>bobo/dbrV Ho$bobr à{WZo EH$Ì `oD$Z
JwR>ù`m/Jw§Vm/T>rJm à_mUo noetV aMyZ amhVmV.
H$mbm§VamZo, `m JwR>ù`m, noer Am{U D$VtZm ZwH$gmZ
nmohmoMdy eH$VmV, {deof H$ê$Z _|Xÿ_Ü`o, Á`mÀ`m noer
A{Ve` g§doXZerb AgVmV Am{U Ë`m nwZOu{dV hmoD$
eH$V ZmhrV.

na§Vw H$mhr H$mhr doim {ZgJm©Zo/CËH«$m§VrZo H$mT>bobm
EH$ OJÊ`mÀ`m n`m©`mMm _mJ©gwÕm Agy eH$Vmo. bmb
noet_Ü`o AgUmè`m {h_mo½bmo{~Z à{WZm§À`m g§énUmV
~Xb Pmbm H$s H$m` hmoVo Ë`mnmgyZ H$ê$. Amnë`m bmb
noetMm AmH$ma hm EH$m S>moZQ>à_mUo qH$dm _oXÿdS>çmà_mUo
AgVmo. åhUOoM Ë`m _Ü`^mJr nmVi Am{U H$S>m§Zm OmS>
AgVmV. ømMo H$maUhr VgoM Amho. øm {d{eï>

à{WZo (^mJ 2)

àmo{Q>Zmon°Wr

dfm© Ho$iH$a

AmH¥$Vr H«$ 1. H$ê$Z [a~mogmo_À`m gmhmæ`mZo ~Zbobo à{WZ Amo[aJm_r ê$nmV XmIdbo Amho, ~mOyÀ`m {MÌmV,
\$moëSo>S> Am{U MwH$sMo dbrV (misfolded) Pmboë`m à{WZm§Mo {MÌU AmnU nmhÿ eH$Vmo.
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AmH$mam_wio àmUdm`y VgoM H$m~©Z S>m`Am°ŠgmBS>Mr
XodmUKodmU Vo H$m`©j_VoZo H$ê$ eH$VmV. øm AH$am_wio
Ë`m§Mr bdMrH$Vm dmTy>Z Vo Aé§X Y_Ý`m§_YyZ doJmZo OmD$
eH$VmV.

amhÿ/dmTy> {Xbo Zmhr Va _bo[a`mgma»`m amoJmMm àmXÿ^m©d
H$_r hmoÊ`mg _XV hmoVo.

{gH$b gob A°{Z{_`m AmZwd§{eH$ amoJ AgyZ Á`m
é½Um§_Ü`o EH$ OZwH$ gXmof AgVo. Aem dmhH$m§Zm
_bo[a`mgma»`m J§^ra AmOmamnmgyZ A§eV… g§ajU {_iVo.
ømMo H$maU Vmo naOrdr Ë`m§À`m bmb aŠVnoet_Ü`o VJ
Yê$ eH$V Zmhr. ømMm {dnarV n[aUm_ åhUOo Aem
noetMr àmUdm`y dmhm`Mr j_Vm H$_r hmoVo. Aem
AmH$mam_wio Ë`m§Mm n¥ð>^mJ H$S>H$ Am{U {MH$Q> hmoVmo.
Ë`m_wio aŠV dm{hÝ`m§_Ybm Ë`m§À`m àdmhmV AS>Wio
{Z_m©U hmoVmV. ømÀ`mH$So> EH$ gh-CËH«$m§VrMo CXmhaU
åhUyZ nmhVm `oB©b. (AmH¥$Vr H«$. 3)

Xþgao CXmhaU : à{WZm§À`m A`mo½` dbrVm_wio
(misfolding) _|Xÿda hmoUmè`m n[aUm_m~Ôb WmoS>Š`mV
OmUyZ KoD$. ømbm Ý`yamoS>rOZaoeZ Agohr åhUVmV.

_|XÿÀ`m noerMr ghOmghOr nwZ{Z©{_©V hmoV Zmhr.
_|XÿVrb A`mo½` dbrV à{WZo EH$Ì `oD$Z {MH$Q> JwR>ù`m
V`ma H$aVmV Á`m EImÚm ‘seed/nuclei’à_mUo H$m`©
H$aVmV. Á`m ^modVr AmUIr à{WZo `oD$Z O_m hmoVmV.

{gZoßg åhUOo EH$ Aer {d{eï> OmJm, {OWo EH$
MoVmnoer Xþgè`m noerer, qH$dm J«§Wrer g§dmX gmYVo. hr
MoVmg§ñWoVrb g§Xoe Q´>mpÝñ_Q> H$aUmar à_wI OmJm Amho.
misfolded à{WZm§Mo bhmZ bhmZ g_yh (Am°{bJmo_a)
MoVmnoet_Ü`o åhUOo øm {gZ°ßgo_Ü`o  Va§JV amhVmV.
øm_wio ñ_¥Vr Am{U hmbMmbtgmR>r dmnaë`m OmUmè`m
{dÚwVg§Ho$Vm§_Ü`o ì`Ë`` `oVmo. (AmH¥$Vr H«$. 4)

AmH¥$Vr H«$ 2 … bmb aŠV noetMm _oXÿdS>çmà_mUo AgUmam
AmH$ma Xe©dUmar à{V_m

RBC _Ü`o H|$ÐH$ qH$dm BVa A§JHo$ ZgVmV. Ë`m_wio
Ë`m qMMmoù`m Y_Ý`m§_YyZ àdmg H$ê$ eH$VmV.
A{_ZmoAmåbmÀ`m gmIirZo à{WZo ~Zbobr AgVmV ho
AmnU AmVm OmUVmo.

bmb aŠVnoer_Yrb {h_mo½bmo{~ZÀ`m
A{_ZmoAmåbmÀ`m R>amdrH$ H«$_mVrb EH$ A{_ZmoAmåbmMr
AXbm~Xb Pmbr Va H$m` n[aUm_ hmoVmo ho nmhÿ. ømMm
_bo[a`mMm àmXÿ^m©d AgUmè`m Am{\«$H$m I§S>mer H$gm
g§~§Y Amho hohr CbJSy>Z nmhÿ. amoJmMo Zmd Amho "{gH$b
gob A°{Z{_`m.' "{gH$b' åhUOo H$mo`Ë`mÀ`m AmH$mamÀ`m
bmb aŠVnoer. {gH$b gob A°{Z{_`mMm Am{\«$Ho$Vrb
_bo[a`mÀ`m B{Vhmgmer OdiMm g§~§Y Amho. S>mgm§_wio
ngaUmè`m naOrdt_wio hmoUmam _bo[a`m, `m àXoemV
eVH$mZweVHo$ _¥Ë`yMo EH$ à_wI H$maU am{hbm Amho. hm
naOrdr (parasite) bmb aŠVnoerV dmT>Vmo. Ë`mbm VoWo

AmH¥$Vr H«$ 3. Zm°_©b RBC Am{U {gH$b RBCMr aMZm d Y_Ý`m§_YyZ dmhVmZm hmoUmam Ë`m§À`m àdmhmMm Z_wZm Xe©dUmao {MÌ.
Zm°_©b {h_mo½bmo{~Z_Ü`o AgUmè`m ½byQ>m_oQ> (Glutamate-charged) AmåbmMo ìhmbrZ (Valine-uncharged) AmåbmV Pmbobm

~Xbhr `oWo {XgyZ `oVmo
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AmH¥$Vr H«$ 5: AëPm`_agma»`m amoJmMo H$maU R>aUmè`m,
{gZ°pßQ>H$ ì`Ë`` {Z_m©U H$aUmè`m à{WZm§À`m JwR>ù`m

Inflammation / Xmh : _|XÿÀ`m amoJà{VH$maH$ noer
(_m`H«$mop½b`m) `m JwR>ù`m AmoiIVmV Am{U gVV hm`
AbQ>© AdñWoV amhVmV. Xmh {Z_m©U H$aUmè`m agm`Zm§Mm
gVV òmd am{hë`mZo {ZamoJr MoVmnoergwÕm _aVmV. gmo~V
{Xbobm VŠVm H«$. 1 nm{hbm H$s Amnë`mbm à{WZo d
Ë`m_wio hmoUmè`m _|XÿÀ`m AmOmam§Mm A§XmO `oB©b

{Vgao CXmhaU : øm {_g\$moëSo>S> à{WZm§Mm à^md BVa
AZoH$ Ad`dm§da hmoD$ eH$Vmo. Q>mBn 2 _Yw_oh ho ømMo

AmH¥$Vr H«$. 4 … Nuclei ^modVr EH$ÌrH$aU Xe©dUmao gmIaoMo ñ\${Q>H$. _‚mmnoet^modVr O_m Pmbobo {MH$Q> à{WZm§Mo Jmoio

à{WZo hmoUmè`m amoJmMo Zmd n[aUm_

1. A_m`bm°BS>-~rQ>m Am{U Q>mD$ à{WZ AëPm`_a ñ_¥{V^«§e (memory loss),
g§kmZmË_H$ KQ> (cognitive

decline)

2. Aë\$m-{gÝ`wpŠbZ nm{H©$ÝgZ H§$n hmoUo, emar[aH$
hmbMmbtdaÀ`m {Z`§ÌUmMm
A^md

3. nrAmanr (àm`Z à{WZ) H«w$ËP\o$ëS>-O°H$~ doJmZo dmT>V OmUmam ñ_¥{V^«§e

AmUIr EH$ CXmhaU: A°{_{bZ à{WZm§À`m {MH$Q> JwR>ù`m
ñdmXÿqnS>mV gmMVmV Á`m_wio BÝgw{bZ V`ma H$aUmè`m
noer Zï> hmoVmV Am{U Amnë`mbm _Yw_oh hmoVmo.

Mm¡Wo CXmhaU : nrAmanr (àm`Z à{WZ)
à{WZ`wŠV g§gJ©OÝ` H$U : "àm`Z' ho Zmd

"à{WZ`wŠV g§gJ©OÝ` H$U' (proteinaceous infectious

particle) `mdê$Z nS>bo Amho. Amnë`mbm {OdmUy, {dfmUy
_mhrV AmhoV nU à{WZo hr Ë`m§À`mgmaIrM g§gJ©OÝ`
Agy eH$VmV ho Oam Amü`©H$maH$ Amho.

OZwH$s` CnMma hr à{WZ{dH¥$Vr_wio hmoUmè`m
AmOmam§da, {deofV… MoVmnoetÀ`m èhmgmÀ`m {dH$mam§da,
CnMma H$aÊ`mgmR>r EH$ AmemXm`H$ nÕV Amho, Or _yi
OZwH$s` H$maUm§Zm bú` H$ê$Z à{WZ{Z{_©VrMo {Z`_Z
H$aVo. øm nÕVrV AZoH$ AS>Wio AmhoV. gÜ`m Var
bjUm§Mo ì`dñWmnZ d é½Um§Mo Am`wî` gwIH$a H$aUmè`m
nÕVr dmnaë`m OmV AmhoV. na§Vw {dkmZ Am{U d¡km{ZH$
EH$ Zm EH$ {Xdg ømda VmoS>Jm H$mT>Vrb Am{U à{WZm§À`m
øm JyT> Jw§Ë`mbm gmoS>dVrb hr ImÌr Amho.

- dfm© Ho$iH$a
varshakelkar@hotmail.com

VŠVm H«$. 1
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XÿY ho Ag§ AÞ Amho H$s Vo `mo½` doir `mo½`
nÕVrZ§ g§ñH$m[aV Ho$b§ Va Ë`mnmgyZ ~amM H$min`ªV
{Q>H$mD$ nXmW© V`ma H$aVm `oVmV. `mbmM AmnU
Xþ½YOÝ` nXmW© Ag§ åhUVmo. XÿY Zmgb§ Va Ë`mnmgyZ
Xhr H$am, nZra  qH$dm H$bmH§$X H$am. Xhr Iam~
hmoD$ Z`o åhUyZ Ë`mM§ bmoUr H$am Am{U VmH$ doJi§
H$am. bmoUr Iam~ hmoD$ Z`o åhUyZ Ë`mbm H$T>dm Am{U
Ë`mnmgyZ Vyn V`ma H$am. Vyn ~amM H$mi {Q>H$V§.
Amnë`mbm _mhrV Amho H$s XþYmM§ Xhr ho  XþYmVë`m
b°ŠQ>moOÀ`m \$_]Q>oeZ {H«$`oÛmam b°pŠQ>H$ A°{gS> V`ma
Pmë`m_wio Am{U Ho${gZ à{WZmÀ`m JmoR>Ê`m_wio qH$dm
gmH$miÊ`m_wio hmoV§. `mbm H$aUr^yV AgVmV Vo
b°ŠQ>mo~°{gbm` ZmdmMo {OdmUy.

àmo~m`m°{Q>Šg
àmo~m`m°{Q>Šg åhUOo "Ordm§Zm \$m`Xoera'! nU

OrdemñÌmV "àmo~m`m°{Q>Šg' åhUOo Aml`XmË`m§Zm
\$m`Xoera R>aUmao earamVbo gyú_Ord. àmo~m`m°{Q>Šg_Ü`o
{Od§V {OdmUy, dm ~waer, `rñQ> `m§À`m àOmVr AgVmV.
à_wI àOmVrV b°ŠQ>mo~°{gbg A°{gS>mo{\$bg, ~ëJ°[aH$g,
~m`{\$S>mo~°pŠQ>[a`_ bm°ÝJ_, g°H°$amo_m`{gg goaopìh{g`o
`m§Mm g_mdoe hmoVmo. `mbm AmnU "gwO¡{dH$' Ag§ åhUy
`m.

doJdoJù`m Xoem§V {d{dY àmo~m`m°{Q>Šg AmhmamV
KoVmV. Vo AZoH$m§Zm An[aMrV AmhoV.  A°ñna{Obg
Amoam`Pr H$dH$ gmo`m~rZ Am§~dV§. Ë`mnmgyZ "{_gmo' hm
nma§n[aH$ ñdmXdY©H$ OnmZr nXmW© ~ZVmo. H$moå~wMm
{H$ÊdZ-{H«$`oZ§ Am§~dbobm H$mim Mhm Am{e`mV
bmoH${à` Amho. H$moå~wMmV {OdmUy Am{U `rñQ> XmoÝhr
àH$maMo gyú_Ord AgVmV. ZmÎmmo hm AmUIr EH$
gmo`m~rZ Am§~dyZ ~Zdbobm ^mVm~amo~a Im„m OmUmam
OnmZr nXmW©. "{H$_Mr' {H$gbobm H$mo~r dmnê$Z

~Zdbobm Am§~Q>-{VIQ> H$mo[a`Z nXmW©, bmoUÀ`mgmaIm
dmnaVmV.

{d{dY àmo~m`m°{Q>Šg

`m g§X^m©V b°ŠQ>mo~°{gbg E{gS>mo{\$bg `m {OdmUyMr
S>rS>rE_-1 hr OmVr Io_ ehmZr `m§Zr 1959 gmbr
Zo~«oñH$m {dÚmnrR>mV {dH${gV Ho$br hmoVr. {OdmUyM§
nmofU_yë`, AmVS>çmVrb ñW¡`©, CXamVrb Amåb
ghZeŠVr, AÞemofU Am{U AmVS>çmda Ë`mMo `eñdr
amonU `m Ë`mÀ`m JwUY_m©_wio
Ë`mMr OZZj_Vm 200 nQ>tZr
dmT>Vo Am{U Ë`mÀ`m
CnMmaj_VoVgwÕm dY©Z hmoV§.

XÿY {daOb§ H$s H$mhr
Vmgm§V Xhr ~ZV§. {daOU
åhUOo AmYrÀ`m XømVrb
{OdmUy-dgmhVtM§ ~rOmamonU.
~ZdÊ`mMm IM© eyÝ`! AYm©
{bQ>a H$mo_Q> XþYmV EH$ N>moQ>m
M_Mm Xhr Kmbm, nmM-gmV
Vmgm§V Xhr V`ma. Ë`mVb§
nmUr {ZWib§ H$s M¸$m,
MŠŠ`mV gmIa KmVbr H$s
lrI§S> V`ma. hr KaJwVr àmo~m`m°{Q>Šg AmnU hOmamo dfª

_w§½`m§nmgyZ `moJQ>©

S>m°. a§OZ JJ}
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ImV AmhmoV. Amnë`mbm {d{dY OmVtÀ`m "{_Ì'
gyú_Ordm§À`m AmVS>çmdarb dgmhVr Amnb§ ÌmgXm`H$/
amoJH$maH$  {OdmUy§nmgyZ ajU H$aVmV.  aŠV gmH$mim`bm
_XV H$aUma§ OrdZgËd "Ho$' nwadVmV. V§Vw`wŠV
AÞnMZmgmR>r {dH$a§ nwadVmV. AÞemofUmg _XV H$aVmV.
amoJà{VH$maVm dmT>dVmV.

_w»` åhUOo Vrd« à{VO¡{dH$m§À`m godZm_wio  é½Um§Vrb
amoJH$maH$ O§Vy§~amo~a {_Ì-{OdmUyhr _aVmV. `m
{_Ì{OdmUy dgmhVr nwZñWm©{nV hmoÊ`mgmR>r
àmo~m`m°{Q>ŠgÀ`m Jmoù`m, H°$ßgwcgM§ godZ H$amd§ bmJV§.
hm Ìmg dmMdÊ`mgmR>r àmo~m`m°{Q>H$ AÞ ImU§ Mm§Jb§ Zìho
H$m?

_w§½`m§nmgyZ `moJQ>©
Ho$\$sa, MrO, `moJQ>© `m§gmaIo XømMo {Q>H$mD$ nXmW©

~ZdÊ`mMr H$bm _mUgmZ§ hOmamo dfmªnydu AdJV H$ê$Z
KoVbr Amho. Ë`mV gwYmaUmhr Ho$ë`m AmhoV. {d{eï>
{OdmUy§Mm dmna H$ê$Z AmO AmnU `moJQ>© V`ma H$aV
Agbmo Var AOyZgwÕm H$mhr _mZdrg_yhmV nma§n[aH$
nÕVrZ§ Xhr V`ma Ho$b§ OmV§. {~ÀNy> ~wQ>rMr _wi§, {hadr
{_aMr qH$dm nmB©ZMo H$moZg H$mo_Q> XþYmV Q>mHy$Z Ë`mnmgyZ
Xhr V`ma H$aVmV. `mV gdm©V d¡{MÍ`nyU©, _Zmoa§OH$ Am{U
CËgwH$Vm {Z_m©U H$aUmao H$mhr Agob Va VwH$r© Am{U
~ëJo[a`m `m XoemV Xhr V`ma H$aÊ`mgmR>r Ho$bm OmUmam
_w§½`m§Mm dmna. `mV nyU© dmT> Pmboë`m _w§½`m qH$dm
_w§½`m§À`m Ai`m "ñQ>mQ>©a' åhUyZ dmnaë`m OmVmV.
Science  `m g§emoYZn{ÌHo$V ZwH$Ë`mM à{gÕ Pmboë`m
EH$m g§emoYZmV g§emoYH$m§Zr _w§½`m§Zm bmJyZ Agboë`m
{OdmUy, Amåb Am{U {dH$a§ `m§Mm g§~§Y XþYmnmgyZ `moJQ>©
V`ma H$aÊ`mer AgVmo Ag§ {gÕ Ho$b§ Amho. gÜ`mÀ`m
`moJQ>© ~ZdÊ`mÀ`m nÕVrer VwbZm H$aVm  nma§n[aH$ `moJQ>©
~ZdÊ`mÀ`m nÕVrV gyú_Ordm§À`m ~è`mM OmVr Am{U
àOmVtM§ d¡{dÜ` Agë`mM§ g§emoYH$m§Zm AmT>iyZ Amb§
Amho.

So>Ý_mH©$À`m Vm§{ÌH$ {dÚmnrR>mVrb gyú_OrdemñÌk
{bAmoZr OmZ åhUVmV "nma§n[aH$ `moJQ>© ~ZdÊ`mÀ`m
nÕVrV {d{dY {R>H$mUr, {d{dY Kam§_Ü`o Am{U {d{dY
F$Vy§_Ü`o _moR>çm à_mUmV O¡d{d{dYVm {XgyZ Ambr Amho.
Ë`m_wio Ë`mbm {d{dY J§Y, nmoV, ñdê$n, ñd^md Am{U
d¡{eï>ç àmá Pmbr AmhoV.'

_w§½`m§nmgyZ `moJQ>© H$g§ ~Zdb§ OmV§ ho g§emoYH$m§Zr
~ëJo[a`Z bmoH$m§H$Sy>Z Vm|S>rM g_OyZ KoVb§. Am{U Ë`m

nma§n[aH$ kmZmMm dmna H$ê$Z Ë`m§Zr \«y${Q>b°ŠQ>mo~°{gbg
é\$m (Frutilactobacillus rufa) `m _w§JrMm dmna Ho$bm.
Ë`m§Zr `m àOmVrÀ`m Mma _w§½`m H$mo_Q> XþYmV Q>mH$ë`m. Vo
Ë`m§Zr amÌ^a _w§½`m§À`m dgmhVrVM \$a_|Q> Ho$b§. Xþgè`m
{Xder Ë`mVrb à{WZ§ gmH$mibobr hmoVr. Ë`mV AmåbVm
hmoVr Am{U Vo Mdrbm {VIQ> hmoVo. doJi§M `moJQ>© V`ma
Pmb§ hmoV§.

`mdê$Z Ë`m§Zr Ag§ J¥{hVH$ _m§S>b§ Amho H$s _w§JrMm
hmobmo~m`m|Q>, åhUOo Ë`m _w§JrÀ`m A§Jmdarb H$sQ>H$,
{OdmUy d BVa gd© gyú_Ord `m§À`m_wio ho \$_]Q>oeZ KSy>Z
Amb§ Amho. `mgmR>r Ë`m§Zr \«y${Q>b°ŠQ>mo~°{gbg é\$m Am{U
\«y${Q>b°ŠQ>mo~°{gbg nm°{bŠQ>oZm `m XmoZ _w§½`m§Mm
_m`H«$mo~m`mo_ VnmgyZ ~{KVbm. Ë`mV b°pŠQ>H$ A°{gS>
~°ŠQ>o[a`m b°ŠQ>mo~°{gbogr, A°go{Q>H$ A°{gS> ~°ŠQ>o[a`m
A°{gQ>mo~°pŠQ>aogr  Am{U noer_Ü`o Agbobo {OdmUy Á`m§Zm
Am°pãbJoQ> ~°ŠQ>o[a`m Ago åhUVmV  A°Zmßbmñ_Q>ogr  `m
àOmVtM§ Ë`m _m`H«$mo~m`mo_Ü`o dM©ñd hmoV§. `m
\$_]Q>oeZ_Ü`o b°pŠQ>H$ A°{gS> ho _hÎdmM§ agm`Z
Agë`m_wio _m`H«$mo~m`mo__Yrb b°pŠQ>H$ A°{gS>
~°ŠQ>o[a`mÀ`m ghH$m`m©Z§ `moJQ>© V`ma Pmb§. {ZOªVwH$ XþYmV
\«y${Q>b°ŠQ>mo~°{gbg nm°{bŠQ>oZm hr _w§Jr Q>mH$ë`mda Ë`m§À`m
earamdarb gyú_Ordg_yh hmobmo~m`m|Q> Ë`m§Zm `moJQ>©_Ü`o
AmT>iyZ Ambm. `mV _w§JrVrb àm_w»`mZ§
\«y${Q>b°ŠQ>mo~°{gbg `m {OdmUyÀ`m OmVrM§ Genus  dM©ñd
{XgyZ Amb§. Ë`mVrb \«y${Q>b°ŠQ>mo~°{gbg gm§\«$mpÝgg|{gg
hr àOmVr (Species)  Ë`m§Zr doJir Ho$br. g§emoYH$m§Zr `m
àOmVrMr M`mnM` (Metabolism) j_Vm VnmgyZ
~{KVbr. Ë`m§Zm Ag§ AmT>iyZ Amb§ H$s Ë`m§Mr b°ŠQ>moO

~mëH$Z nmH$H¥$Vr
g§emoYH$m§Zr Mma O§Jbr _w§½`m H$mo_Q> XþYmV Q>mH$ë`m Am{U

Ë`mnmgyZ `moJQ>© ~Zdbo.
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gmIaoM§ I§S>Z H$ê$Z Ë`mnmgyZ b°pŠQ>H$ A°{gS> V`ma
H$aÊ`mMr j_Vm A{YH$ doJdmZ Amho.

_w§½`m `m ñdg§ajUmgmR>rXoIrb A°{gS> ~mhoa Q>mH$V
AgVmV. hm`-na\$m°a_Ýg {b{¹$S> H«$mo_°Q>moJ«m\$s  `m V§ÌmZ§
{bAmoZr OmZ `m§Zr `m A°{gS>M§XoIrb {dûcofU Ho$b§.
Ë`mV Ë`m§Zm b°pŠQ>H$ A°{gS> Am{U \$m°{_©H$ A°{gS>
AmT>iyZ Amb§. `mV \$m°{_©H$ A°{gS>M§ à_mU OmñV hmoV§.
A°{gSÀ`m  `m  Anma§n[aH$ {_lUm_wio Ë`m `moJQ>©bm
{deof J§Y Am{U nmoV àmá Pmbm hmoVm.

_w§½`m§nmgyZ `moJQ>© ~ZdV AgVmZm Ë`mÀ`m nÕVr~Ôb
Ag§ {XgyZ Amb§, H$s `moJQ>© V`ma Pmb§ H$s gmYmaU
Ë`mMm gm_y (nrEM) 4.6 BVH$m AgVmo. `m gm_ybm à{WZ§
gmH$iVmV. na§Vw _w§½`m§M§  `moJQ>© hr AmåbVm JmRy> eH$V
Zmhr. {bAmoZr OmZ `m§Zr `m `moJQ>©Mm nmoV H$m ~XbVmo
`mM§  H$maU emoYÊ`mMm à`ËZ Ho$bm. Ë`m§Zm `mM§ CÎma
_w§½`m§À`m earamdarb gyú_Ordg_yhmVrb {dH$am_Ü`o
gmnS>b§. Ë`m§Zr _w§Jr Am{U _w§½`m§À`m earamdarb
gyú_Ordg_yhmÀ`m à{WZm§M§ Am{U Xþ½Yà{WZm§M§ {dûcofU
Ho$b§. Ë`m§À`m Ag§ bjmV Amb§ H$s _w§Jr Am{U gyú_Ord
àmo{Q>EO Am{U noßQ>m`So>O `m {dH$am§À`m _XVrZ§ `moJQ>©
V`ma H$aVmV. `mVrb _hÎdmM§ {dH$a åhUOo "EQ>rnr
{S>n|S>ÝQ> àmo{Q>EO', Oo XþYmVrb à_wI Ho$grZ `m à{WZmM§
I§S>Z H$aV§, `moJQ>© V`ma H$aV§ Am{U Ë`mMm nmoV {Z{üV
H$aV§.

VwH$r© Am{U ~ëJo[a`Z bmoH$ _w§½`m H$mo_Q> XþYmV Q>mHy$Z
amÌ^a _w§½`m§À`m dgmhVrVM \$a_|Q> H$aVmV.

`m g§emoYH$m§Zr {_eo{bZ Vmam§{H$V eo\$ À`m ghH$m`m©Zo
`m `moJQ>©nmgyZ ZdZdrZ nXmW© V`ma Ho$bo. AmBgH«$s_
g±S>{dM - Á`mbm Ë`m§Zr Zmd {Xb§ "A±Q>-{dM' ,
PUPUrV J§YmMm _ñH$anmoZ MrO, Am{U {_ëH$dm°íS>
H$m°H$Q>ob.

_w§½`m§À`m `moJQ>©M§ nmH$H$boVrb _hÎd OmUyZXoIrb
g§emoYH$ åhUVmV "_w§½`m amoJO§Vy§À`m dmhH$ Agë`m_wio
Aem `moJQ>©nmgyZ gmdYmZ!'

H$monZhmJoZ {dÚmnrR>mVrb, gyú_OrdemñÌr`
n[apñW{VH$s `m {df`mÀ`m Aä`mgH$ doamo{ZH$m {gZmoQ>o
åhUVmV  "Amnbr AmOr EImÚm nma§n[aH$ nmH${H«$`oMr
nÕVr qH$dm AmR>dU  gm§JVo Voìhm ~maH$mB©Z§ EoH$m. `mVyZ
Amnë`mbm Z¸$s H$mhrVar ZdrZ O¡dgm§ñH¥${VH$ dmagm
àmá hmoB©b.'
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_mD$§Q> EìhaoñQ>Mo Zmd {ZKmbo H$s Ë`mda àW_ MT>mB©
H$aUmao S>moù`m§nwT>o `oVmV.

gw_mao 1200 A`eñdr à`ËZm§ZVa _mD§$Q> EìhaoñQ>da
gd©àW_ `eñdr MT>mB© H$aUmè`m XmoZ ì`ŠVr EH$,
Ý`yPrb§S>Mo ga ES>_§S> {hbar Am{U _yiMo ZonmiMo nU
1933 gmbr Xm{O©qbJbm ñWbm§VarV hmoD$Z Á`m§Zr
^maVr` ZmJ[aH$Ëd KoVbo Ago eonm© VoZqPJ ZmoJ}.

`m XmoKm§Zr 29 _o 1953 amoOr gH$mir 11.30
dmOVm OJmVrb gdm©V C§M {eIa ga Ho$bo Am{U B{Vhmg
aMbm. Vo 1953À`m Om°Z h§Q> `m§À`m ZoV¥ËdmImbrb
Zdì`m {~«{Q>e _mo{h_oMm ^mJ hmoVo.

_mD§$Q> EìhaoñQ> MT>mB© H$aUmar n{hbr _{hbm åhUOo
OnmZMr OwÝH$mo Vm~oB© (Junko Tabei), Á`m§Zr 16 _o
1975 amoOr ho {eIa ga Ho$bo.

23 _o 1984 amoOr ~M|Ðr nmb (Bachendri Pal) `m
n{hë`m ^maVr` _{hboZo EìhaoñQ> ga H$aÊ`mMm _mZ
{_idbm.

`mM _mD$§Q> EìhaoñQ>Mr, (Ooìhm Ë`mbm EìhaoñQ> ho
Zmdhr {Xbo Jobo ZìhVo. {h_mb`mMo ho 15 do {eIa.
(XV P) Oo OJmVrb gdmªV C§M {eIa hmoVo Agm emoY
bmJon`ªV H$m§MZJ§Jm hoM gdmªV C§M {eIa _mZbo OmV
hmoVo.)  g_wÐgnmQ>rnmgyZ gd©àW_ C§Mr _moOÊ`mMo lo`
Á`m§Zm OmVo Vo S>m°. amYmZmW {gH$Xma `m§Zm.

_mD$§Q> EìhaoñQ> BVŠ`mM C§MrMr ~w{Õ_Îmm Agbobm
hm ^maVr` Agm_mÝ` J{UVÁk Am{U hdm_mZmVÁk...
H$mhrgm Xþb©{jVhr...

Ë`m§À`m{df`rMr _m{hVr OmUyZ KoUohr {VVHo$M
_hÎdmMo Amho.

5 Am°ŠQ>mo~a 1813 amoOr H$mobH$mË`mVrb Omoamg§H$mo
`oWo EH$m ~«m÷U Hw$Qw>§~mV XodH$s Am{U H$maHw$ZmMo H$m_
H$aUmao {Q>Qw>am_ {gH$Xa `m§À`m nmoQ>r EH$ ~mbH$ OÝ_mbm
Ambo. Agm_mÝ` ~w{Õ_Îmm KoD$Z Ambobm hm _wbJm

OJmÀ`m B{VhmgmV nwT>o Amnbo Zmd H$moê$Z OmB©b Aer
nwgQ>er H$ënZmhr Zgob Ë`m§Zm...

J{UV hm OJmbm AdKS> dmQ>Umam {df`. Ë`mVrb
{ÌH$moU{_Vr hm {gH$Xmam§Mm AmdS>rMm {df` hmoVm.

VËH$mbrZ {~«{Q>e amÁ`m§_Yrb ^maVr` gd}jU
ImË`mV Vo ZmoH$ar H$aV AgVmZmM H$mobH$mË`mÀ`m
ào{gSo>Ýgr _hm{dÚmb`mVyZ Ë`m§Zm {deof nadmZJr {_iyZ
Ë`m§Zr J{UVmV nXdr {_idbr.

Am°ŠQ>mo~a 1831 _Ü`o d`mÀ`m 19ì`m dfu amYmZmW
So>hamSy>Z `oWo ^maVr` gd}jU ImË`mV {demb
{ÌH$moU_rVr` gd}jU àJUH$ åhUyZ éOy Pmbo. `m nXmda
AgUmao Vo n{hbo ^maVr` hmoVo. Vo ^y_mnZ H$m`m©V AË`§V
Hw$ebVoZo H$m_ H$aV.

_mD$§Q> EìhaoñQ>Mr C§Mr _moOUmam n{hbm ^maVr` _mUyg

amYmZmW {gH$Xma

S>m°. g§JrVm JmoS>~mobo

amYmZmW {gH$Xma
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1829 gmbr ^maVr` gd}jU ImË`mÀ`m àm§JUmVM
H$mobH$mVm hdm_mZ ImË`mZo doYemioMr ñWmnZm Ho$br
hmoVr. amYmZmWm§À`m H$m_mVrb Hw$ebVoZo à^mdrV hmoD$Z
`m doYemioMrhr A{V[aŠV O~m~Xmar gmondÊ`mV Ambr.
hr O~m~Xmarhr nobUmao amYmZmW n{hbo ^maVr` hmoVo.

qhXÿ H$m°boOÀ`m (AmVmMo ào{gSo>Ýgr H$m°boO)
àmMm`mªZr S>m°. Q>m`Q>ba `m§Zm Amnë`m `m {dÚmÏ`mªÀ`m
J{UVr kmZ Am{U g§emoYH$ d¥ÎmrMr OmU hmoVr. Ë`m_wio
Om°O© EìhaoñQ> `m§À`mH$So> Ë`m§À`m ZmdmMr {e\$mag Ho$br.

1951 gmbr _w»` àJUH$ `m nXmda ~T>Vr XoD$Z
Ë`m§Zm H$mobH$mË`mg nmR>dÊ`mV Ambo.

Om°O© EìhaoñQ> AmUr Ë`mZ§Va Ë`m§À`m OmJr Ambobo
A±S´>çy dm° XmoKohr amYmZmWm§À`m H$m_mda Iye hmoVo, `mMmM
AW© S>m°. Q>m`Q>ba `m§Zr XmIdbobm {dœmg amYmZmWm§Zr
gmW© R>adbm.

"\«o$ÝS> Am°\$ B§{S>`m' Zm_H$ d¥ÎmnÌmV 11 Zmoìh|~a
1852 amoOr "hþema `wamonr bmoH$m§À`m VmoS>rMr JwUdÎmm
Agboë`m Am{U _moR>çm nXmda `oD$Z BVŠ`m O~m~XmarMo
H$m_ ñdrH$maUmè`m ̀ m n{hë`m Xoer _mUgmMo ñdmJV Amho.
amYmZmW {gH$Xa ho Zo_yZ {Xboë`m H$m_mgmR>r AË`m{YH$
`mo½` AmhoV ho {gÕ H$ê$Z XmIdVrb Aer Am_Mr ImÌr
Amho.' Ago N>mnyZ Ambo hmoVo. hr \$ma _moR>r ~m~ Amho.

bdH$aM amYmZmW ho gd}jU ImË`mVrb EH$ AZ_mob
aËZ åhUyZ JUbo OmD$ bmJbo Am{U H$mobH$mË`mV Amë`mda
H$mhr {XdgmVM amYmZmWm§Zr  dm`w^ma_mnH$mda _moOÊ`mV
Amboë`m hdoÀ`m Xm~mÀ`m AmH$S>çmMo eyÝ` A§e gopëe`g
Vmn_mZmgmR>r ê$nm§VaU H$aÊ`mH$aVm EH$ J{UVr gyÌ emoYyZ
H$mT>bo. Vmn_mZmVrb MT>-CVmam_wio hmoUmao nmè`mMo
AmHw§$MZ-àgaU d Á`m {nVir nÅ>rda hdoÀ`m Xm~mMo
dmMZ hmoVo. {VMo AmHw§$MZ-àgaU `m XmoÝhr Jmoï>r {dMmamV
KoD$Z ho gyÌ V`ma Ho$bo hmoVo. {gH$Xmam§Mo ho gyÌ A{Ve`
_mobmMo hmoVo, H$maU AmVm XmoZ doJdoJù`m Jmdr Am{U
{XdgmÀ`m H$moUË`mhr doir KoVboë`m dm`w^mam§Mr VwbZm
H$aUo eŠ` hmoUma hmoVo. amYmZmW {gH$Xmam§À`m ̀ m gyÌmdarb
boI ~§JmbÀ`m E{e`m{Q>H$ gmogm`Q>rÀ`m OZ©b_Ü`o
B.g.1852 `m dfm©V àH$m{eV Pmbm hmoVm.

1829nmgyZ 1852n`ªV H$mobH$mVm doYemioV
hdm_mZmMr Zm|XUr EH$ gmYmaUnUo gy`m}X`mÀ`m doir,
EH$ XþnmaÀ`m doir Am{U EH$ gy`m©ñVmÀ`m gw_mamg Aer
{XdgmVyZ VrZXm KoVbr OmV Ago. VgoM, dm`w^ma_mnH$mZo
XmIdbobm dm`w^ma H$moUË`mhr XþéñË`m Z H$aVm Zm|Xbm
OmB©. amYmZmW {gH$Xmam§Zr {XdgmÀ`m {Z{üV doir

hdm_mZmÀ`m Ë`mda Ho$boë`m XþéñË`m§gH$Q>À`m AMyH$ Zm|Xr
R>odyZ, Ë`m ~§JmbÀ`m E{e`m{Q>H$ gmogm`Q>rÀ`m OZ©b_Ü`o
B.g.1852nmgyZ 1877n`ªV AI§S>nUo àH$m{eV
H$adë`m. hr \$ma _hÎdmMr Jmoï> R>aVo. H$maU nwT>o `mM
Zm|Xr H$mobH$mVmÀ`m hdm_mZm{df`H$ _m{hVrMm AË`§V
A_yë` R>odm R>aë`m.

1853 _Ü`o amYmZmW {gH$Xma ho ~§JmbÀ`m
E{e`m{Q>H$ gmogm`Q>rMo g^mgX Pmbo. B.g. 1858 _Ü`o
Ë`m§Zm hdm_mZ Am{U ^m¡{VH$emñÌmÀ`m g{_Vrda  KoÊ`mV
Ambo. amYmZmW {gH$Xmam§Zr gy`© Am{U amÌr {XgUmao Vmao
`m§À`m {ZarjUmda AmYmabobr {XdgmMr goH§$XmÀ`m
Aënm§emn`ªV AMyH$ Aer doi g_wÐmVrb AmJ~moQ>tZm
Bemao XoD$Z H$idÊ`mgmR>r EH$ g§Ho$VàUmbr ñWm{nV Ho$br
hmoVr. Vr B.g. 1853 nmgyZ A_bmV Ambr.

hdm_mZImË`mVrb ho amYmZmWm§Mo H$m`© A_yë` Amho.
Ë`mdoiÀ`m AË`§V H$_r gw{dYm CnbãY AgÊ`mÀ`m

H$mimVhr BVHo$ Aä`mgnyU© H$m_ H$aUo hr IamoIaM
AM§~rV H$aUmarM ~m~ dmQ>Vo.

AmVm ho kmZ BVHo$ àJV Pmbo Amho, g°Q>obmBQ>À`m
_XVrZo hdm_mZZm|Xr gmoß`m Pmë`m. Am{U hdm_mZmÀ`m
A§XmOmV A{YH$ AMyH$Vm `oD$ bmJbr.

ZwH$VmM ISROZo, ^maVmZo Ë`mgmR>r {deof g°Q>obmBQ>
AdH$memV nmR>dbm .

INS­T-3DS À`m `eñdr àjonUm_wio, BòmoZo [aAb-
Q>mB_ hdm_mZ A§XmO, MH«$sdmXi {ZarjU Am{U g§H$Q>mMr
nyd©gyMZm XoÊ`mÀ`m H$m_r gwYmaUm Ho$br Amho, Á`m_wio
Ë`m Ë`m àXoemVrb bmoH$m§Mo àmU dmMdÊ`mV _XV hmoB©b.

^maVmÀ`m A§Vami Am{U d¡km{ZH$ àdmgmVrb ho EH$
_hÎdnyU© nmD$b Amho. Ë`mgmR>rMo amYmZmWm§Mo nm`m^aUrMo
H$m_ H$YrM {dgaVm `oUma Zmhr.

hdm_mZImË`mVrb H$m_{Jar gmo~VM amYmZmWm§Mr
gd}jU{df`H$ H$m_{JargwÕm \$ma _hÎdmMr Amho.

VËH$mbrZ {~«{Q>e gaH$maZo {h_mb`mÀ`m {eIam§Mr
C§Mr _moOÊ`mgmR>r ^yJmobVÁk Am{U J{UVr `m§Mm EH$ JQ>
Zo_bm hmoVm. Ë`m àH$ënmMo Zmd "X J«oQ> {Q´>½Zm°_o{Q´>H$ gìh}'
({demb {ÌH$moU{_Vr` gd}jU) Ago hmoVo. amYmZmW Ë`m
JQ>mVbo EH$_od ^maVr` hmoVo hr Amnë`mgmR>r AË`§V
A{^_mZmMr ~m~ Amho.

`m gd}jUmZ§Va amYmZmW {gH$Xma `m§Zr {gÕ Ho$bo H$s
{h_mb`mMo 15 do {eIa OJmVrb gdm©V C§M {eIa Amho,
Am{U Ë`mMr g_wÐgnmQ>rnmgyZ C§Mr 29002 \y$Q> BVH$s
Amho.
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\$ŠV J{UVr gyÌmVyZ ho _moO_mn H$aUo, C§MrMm A§XmO
H$aUo Am{U Vmo Iam Agë`mMo {gÕ hmoUo hr \$ma _moR>r
KQ>Zm hmoVr.

 `m H$m_{JargmR>r {~«{Q>e gaH$maZohr amYmZmWm§Mm
Jm¡ad Ho$bm hmoVm.

àË`jmV `m C§MrMr Zm|X Pmë`mda gw_mao e§^a
dfmªZ§VaM EìhaoñQ> {eIa ga H$aÊ`mV `e Ambo.

Am{U Ë`m XmoZ ì`ŠVr¨_Yrb EH$ ì`ŠVr eonm© VoZqPJ
^maVr`M hmoVr.

Ë`m doiMo ^maVr` gd}jU ImË`mMo à_wI (gìh}`a
OZab) A°ÝS´²>çy dm° hmoVo. Ë`m§Zr Amnë`m B.g.1843 _Ü`o
{Zd¥Îm Pmboë`m gmho~mMo, åhUOo H$Z©b ga Om°O© EìhaoñQ>
`m§Mo Zmd Ë`m {eIambm {Xbo. åhUyZ Ë`m {eIambm
B.g.1865 nmgyZ _mD§$Q> EìhaoñQ> åhUy bmJbo.

amYmZmWm§Mm _w»` gh^mJ Agbm Varhr {gH$Xma ho
Zmd AZoH$m§Zm AkmV am{hbo `mMr I§V Amho.

^maVmMo _mOr n§VàYmZ AQ>b{~hmar dmOno`r `m§Zr
Ë`m§À`m Am_XmZrV {eIamMo Zmd ~XbyZ "_mD§$Q> {gH$Xa'
Ago H$amdo Ago R>adbo hmoVo. nwT>o hm àñVmd ~maJibm,
Agohr Eo{H$dmV Amho.

_Ðmg_Ü`o B.g.1802 _Ü`o ñWmnZ Pmboë`m
"X {Q´>½Zm°_o{Q´>H$ gìh}' `m àH$ënmÀ`m {ÛeVmãXrÀ`m

{Z{_ÎmmZo ^maV gaH$maZo nmoñQ>ImË`mV\}$ EH$ {VH$sQ> 27
OyZ 2004 amoOr H$mT>bo hmoVo. Ë`m {V{H$Q>mda  amYmZmW
{gH$Xa Am{U VoZqPJ `m§Mr Ë`m§À`m EìhaoñQ> H$m_{JarÀ`m
gÝ_mZmW© {MÌo hmoVr.

nwT>o amYmZmW {gH$Xma `m§Zr "J«oQ> AmH©$' ZmdmÀ`m
àH$ënmVhr ^mJ KoVbm hmoVm. ^maVr` CnI§S>mMo nÕVera
ñWbdUm©Ë_H$ g_ÝdofU (Q>monmoJ«m{\$H$b EŠñßbmoaoeZ)
Am{U Ë`mMr {VWrdma Zm|X ho `m àH$ënmMo C{Ôï> hmoVo.
`mhr àH$ënmÀ`m g_márZ§Va {~«{Q>e gaH$maZo amYmZmW
{gH$Xma `m§Mm Jm¡ad Ho$bm hmoVm. J{UVmMo _yb^yV kmZ
Am{U g_ÝdofUmË_H$ (AWm©V Q>monmoJ«m{\$H$b) Ñï>r `m§Mm
amï´>r` ñVamda H$gm Cn`moJ hmoD$ eH$Vmo `mMo amYmZmW
{gH$Xma ho CÎm_ CXmhaU Amho.

J{UV Am_À`m Am`wî`mV H$m` H$aVo? `m
àým§gmR>rgwÕm ho MnIb CÎma Amho Ago _bm dmQ>Vo.

17 _o 1870 amoOr d`mÀ`m 56ì`m dfu `m Wmoa
J{UVkmZo M§XZZJa, hþJir {Oëhm, ~§Jmb ào{gS|>gr `oWo
AIoaMm œmg KoVbm.

^maVmVM Zìho Va Am§Vaamï´>r` ñVamdahr ho Zmd AOam_a
amhrb `mMm EH$ ^maVr` åhUyZ gmW© A{^_mZ dmQ>Vmo.

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

ZmQ>çmVyZ {dkmZmH$S>o (^mJ 4) à^mV Q>m°H$sOg_moa

eaX nm§Sw>a§J H$mio

_yë` … 350 én`o
gdbVrV … 210 én`o

g§Ord dg§V \$S>Ho$

_yë` … 500 én`o
gdbVrV … 300 én`o
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OÝ_mnmgyZ nwT>rb Am`wî`^am_Ü`o Amnbm aŠVXm~
gm_mÝ`V… H$gm dmT>V OmVmo, doJdoJù`m d§emÀ`m bmoH$m§_Ü`o
Vmo H$gm H$_r-OmñV AgVmo, pñÌ`m§_Ü`o Am{U nwéfm§_Yo
Vmo H$_r-OmñV H$m AgVmo `m~m~V _m{hVr AmnU _mJrb
_{hÝ`mÀ`m boIm_Ü`o KoVbr. Ë`mM~amo~a aŠVXm~mMo
_moO_mn AMyH$ ìhmdo ̀ mgmR>r Hw$R>ë`m àH$maMo _erZ dmnamdo
d aŠVXm~ H$mQ>oH$moanUo _moOVmZm Zo_H$s H$m` H$miOr
¿`mdr, `m~m~Vhr g{dñVa {ddoMZ Ho$bo. VgoM, Á`m
é½Um§_Ü`o white coat hypertension AgVo, Aem é½Um§_Ü`o
24 hours ambulatory blood pressure monitoring H$aUo
H$m Amdí`H$ AgVo, hohr g_OmdyZ KoVbo.

aŠVXm~m~m~V EH$ _hÎdmMr ~m~ AmnU bjmV KoUo
Amdí`H$ Amho. aŠVXm~ Oar dmT>bobm Agbm Varhr AZoH$
ì`ŠVr¨Zm daH$aUr Ë`mMm H$mhrhr Ìmg OmUdV ZgVmo.
Ë`m_wioM gm_mÝ` ì`ŠVr ghgm aŠVXm~ VnmgyZM KoV
ZmhrV. ~møé½U{d^mJm_Ü`o VnmgUrgmR>r `oUmè`m àË`oH$
é½UmÀ`m aŠVXm~mMo _mnZ Ho$bo OmVoM Ago Zmhr. VgoM,
Cƒ aŠVXm~ hm nmoŠV ì`ŠVr¨Zm hmoUmam AmOma Amho Aem
J¡ag_OwVr_YyZhr VéU ì`ŠVr¨_Ü`o ghgm aŠVXm~ _moObm
OmV Zmhr. AZoH$ ZmJ[aH$, d`mÀ`m {Ver-Mm{ierZ§Va,
Xa dfu Amnë`m d¡ÚH$s` VnmgÊ`m H$ê$Z KoVmV. Ë`m
d¡ÚH$s` VnmgÊ`m§_Yo, aŠV d bKdrÀ`m VnmgÊ`m, B©grOr,
N>mVrMm EŠg ao, BË`mXr VnmgÊ`m  hmoVmV. _mÌ Ë`m~amo~a
aŠVXm~mMr VnmgUr A{Zdm`© Ho$br OmV Zmhr, ho XþX£d
Amho. Ë`m_wio AZoH$ ì`ŠVr¨_Ü`o Cƒ aŠVXm~mMo {ZXmZM
hmoV Zmhr. Aem ì`ŠVr¨Zm EH$sH$So>, Cƒ aŠVXm~mMm,
åhUOoM hm`naQ>|eZMm H$mhr Ìmg Va OmUdV ZgVmo; na§Vw
XþgarH$So>, dmT>boë`m aŠVXm~m_wio Ë`m§À`m {Odmbm AZoH$
YmoHo$ {Z_m©U hmoD$ bmJVmV. `m YmoŠ`m§Mr nwgQ>er OmUrdhr
Ë`m g§~§{YV ì`ŠVrbm hmoV Zmhr. `m H$maUm_wioM Ago
åhQ>bo OmVo H$s hypertension is a silent killer. åhUOoM,
"X~Š`m nmdbm§Zr qH$dm Mmhÿbhr bmJy Z XoVm Xmamer ̀ oUmam

_¥Ë`y' AerM Cƒ aŠVXm~mMr ì`m»`m Ho$br Jobobr Amho.
AmO ^maVm_Ü`o, gd©gmYmaUnUo àm¡T> ì`ŠVr¨Mm aŠVXm~
_moObm Va Ë`mVrb 20 Vo 30 Q>¸o$ àm¡T> ì`ŠVr¨_Yo Cƒ
aŠVXm~ Agë`mMo AmT>iyZ ̀ oVo. àË`jm§V \$ma WmoS>çm àm¡T>
ZmJ[aH$m§Mm aŠVXm~ _moObm OmVmo. gagH$Q> àË`oH$ àm¡T>
ZmJ[aH$mMm aŠVXm~ _moObm Jobm Va Odinmg 50 Q>¸o$
ZmJ[aH$m§_Ü`o Cƒ aŠVXm~ Agë`mMo AmT>iyZ `oB©b Agm
A§XmO dV©dbm OmVmo.

~è`mMXm Ago hmoVo, H$s njmKmV Pmboë`m, öX`mMr
EImXr aŠVdm{hZr ~§X hmoD$Z öX`amoJ Pmboë`m, AWdm
öX` A{Ve` H$_Hw$dV Pmë`m_wio é½Umb`mV ^aVr
Pmboë`m AZoH$ é½Um§_Yo àW_M Cƒ aŠVXm~mMo {ZXmZ
hmoVo. Ë`mdoin`ªV ~amM Cera Pmbobm AgVmo d Ë`m§À`m
Amamo½`mMo Iyn ZwH$gmZ Pmbobo AgVo. Aem é½Um§_Yo
doiÀ`m doir Cƒ aŠVXm~mMo {ZXmZ Pmbo AgVo d Ë`mda
CnMma gwê$ Ho$bo Jobo AgVo, Va njmKmV, öX`amoJ Aem
J§^ra Amamo½`g_ñ`m§Zm à{V~§Y H$aUo eŠ` Pmbo AgVo.
Cƒ aŠVXm~m_wio CX²^dUmè`m J§^ra Amamo½`g_ñ`m
Q>miÊ`mgmR>r àË`oH$ ì`ŠVrZo Amnbm aŠVXm~ VnmgyZ KoUo
Amdí`H$ Amho. d`mÀ`m 18 dfmªZ§Va, àË`oH$ ì`ŠVrZo,
{H$_mZ Xa ghm _{hÝ`mVyZ EH$Xm Amnbm aŠVXm~ VnmgyZ
KoUo Amdí`H$ Amho. AmO AJXr bhmZ _wbm§_Ü`ogwÕm Cƒ
aŠVXm~ AmT>iyZ `oVmo. åhUyZ 18 dfmªImbrb bhmZ
_wbm§_Yo, {ZXmZ dfm©VyZ EH$Xm aŠVXm~ Vnmgbm OmUo
AË`mdí`H$ Amho.

Amnbm aŠVXm~ dmT>Ê`mgmR>r H$maUr^yV R>aUmao AZoH$
KQ>H$ AmhoV. Ë`mVbo H$mhr KQ>H$ Amnë`m hmVmVbo ZgVmV
åhUOoM Vo ~XbVm ̀ oUo Amnë`mbm eŠ` ZgVo. Ë`m§Zm non-

modifiable, non-changable or fixed factors Ago åhQ>bo
OmVo. `mCbQ>, H$mhr KQ>H$ Amnë`m hmVmVbo, åhUOoM
Amnë`mbm ghOr ~XbVm `oÊ`mgmaIo AgVmV Am{U Vo
~Xbë`m_wio Amnbm aŠVXm~ {Z`§{ÌV amhÿ eH$Vmo. Aem

Amamo½`_² YZg§nXm ^mJ-20

aŠVXm~ dmT>Ê`mgmR>r H$maUr^yV
Agbobo d ~XbVm Z `oUmao KQ>H$

S>m°. ñdmVr ~mnQ>
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~XbVm `oUmè`m KQ>H$m§Zm modifiable or changable

factors Ago åhQ>bo OmVo. EImÚm ì`ŠVrMm aŠVXm~ {H$Vr
Agob, H$gm dmT>V OmB©b AWdm Vmo H$gm H$_r H$aVm
`oB©b, ho gd© `m XmoÝhr àH$maÀ`m, åhUOoM modifiable

Am{U non-modifiable KQ>H$m§À`m EH${ÌV n[aUm_mda R>aV
AgVo. Amnë`m hmVmV Zgboë`m AZoH$ KQ>H$m§_wio Amnbm
aŠVXm~ dmTy> eH$Vmo ho Oar Iao Agbo Varhr, ~XbVm
`oUmè`m gd© KQ>H$m§Zm {Z`§{ÌV H$ê$Z Amnbm aŠVXm~
~è`mM A§er gm_mÝ` R>odVm `oUo eŠ` Amho Am{U àË`oH$
ì`ŠVrMo Vo Ü`o`M Agm`bm hdo. Modifiable factors

qH$dm ~XbVm `oÊ`mgmaIo Oo gd© KQ>H$ AmhoV Vo Amnë`m
OrdZe¡brer {ZJ{S>V Agbobo AmhoV. Amnë`m
OrdZe¡br_Ü`o Oa AmnU `mo½` ~Xb Ho$bo Va {ZXmZ H$mhr
A§er Var aŠVXm~mda {Z`§ÌU R>odUo eŠ` hmoVo. Am`wî`^a
AWdm XrK©H$mimgmR>r Vw_Mr OrdZe¡br H$er Amho, `mda
Vw_Mm aŠVXm~ R>aV AgVmo. åhUyZ, àW_nmgyZM Am{U
gmVË`mZo Amnbr OrdZe¡br `mo½` R>odë`mg, Cƒ
aŠVXm~mgh AZoH$ Ag§gJ©OÝ` AmOmamnmgyZ AmnU dmMy
eH$Vmo, ho bjmV KoUo Amdí`H$ Amho. aŠVXm~ dmT>Ê`mgmR>r
H$maUr^yV R>aUmao non-modifiable factors qH$dm
Amnë`mbm ~XbVm Z `oUmè`m KQ>H$m§~m~V `m _{hÝ`mÀ`m
boIm_Ü`o AmnU MMm© H$aUma AmhmoV.

aŠVXm~ dmT>Ê`mgmR>r H$maUr^yV R>aUmao non-

modifiable factors qH$dm Amnë`mbm ~XbVm Z `oUmao
KQ>H$ nwT>rbà_mUo AmhoV -

AmZwd§{eH$Vm : AZoH$ doJdoJir OZwHo$ qH$dm OZwH$s`
ñWmZo (genetic loci) Amnbm aŠVXm~ dmT>Ê`mgmR>r
H$maUr^yV AgVmV. `mVrb àË`oH$ àH$maMo OZwH$ H$mhr
à_mUmV Amnbm aŠVXm~ dmT>Ê`mgmR>r H$maUr^yV R>aV
AgVo. Varhr EImÚm ì`ŠVr_Ü`o, Aer AZoH$ OZwHo$
EH${ÌV Ambobr AgVrb, Va Ë`m ì`ŠVrMm aŠVXm~ Iyn
_moR>çm à_mUmda dmTy> eH$Vmo. H$mhr {d{eï> OZwHo$ (ADD1,

KLHL3, CUL3 Am{U SCNN1B/G) aŠVXm~ dmT>Ê`mg
H$maUr^yV AgVmV. AmB© Am{U dS>rb `m§n¡H$s EH$m qH$dm
XmoÝhr nmbH$m§_Ü`o Cƒ aŠVXm~mMm {dH$ma Agob Va
AmZwd§{eH$Vo_wio, Aem AmB©-d{S>bm§À`m _wbm§_Yo aŠVXm~
dmT>dUmar OZwHo$ OmñV à_mUmV `oÊ`mMr eŠ`Vm dmT>Vo.
AWm©VM, Aem _wbm§Zm nwT>rb Am`wî`mV Cƒ aŠVXm~mMm
{dH$ma OS>Ê`mMr eŠ`Vm OmñV AgVo. ADD1 Zm_H$
OZwH$m§_wio _yÌqnS>m_Yo gmo{S>`_Mo nwZem}fU hmoÊ`mMo à_mU
dmT>Vo, Va SCNN1B/G `m OZwH$m_wio _yÌqnS>mÀ`m
H$m`m©daM n[aUm_ hmoD$ eH$Vmo. KLHL3, CUL3 hr OZwHo$

gmo{S>`_Mo g§VwbZ amIÊ`mgmR>r _hÎdmMo H$m`© H$aVmV.
`mì`{V[aŠV, EImÚm ì`ŠVrMr OZwH$s` A{^ì`ŠVr
R>adÊ`mgmR>r Ë`m ì`ŠVrMo "E{nOoZo{Q>Šg' _hÎdmMo R>aVo.
gmoß`m eãXmV E{nOoZo{Q>ŠgMr ì`m»`m H$am`Mr Pmë`mg
Ago gm§JVm `oB©b, H$s EImÚm ì`ŠVrÀ`m earamVrb OZwHo$
gj_VoZo H$m`©aV hmoÊ`mgmR>r H$mhr ~mø KQ>H$ H$maUr^yV
R>aV AgVmV. åhUOoM, EImÚm ì`ŠVrMm Amhma, d`,
VmUVUmd ̀ m§gmaIo n`m©daUr` KQ>H$ Ë`m ì`ŠVrMr OZwH$s`
A{^ì`ŠVr ~Xby eH$VmV Am{U Cƒ aŠVXm~mMm YmoH$m
dmT>dy eH$VmV AWdm H$_rXoIrb H$ê$ eH$VmV. `mMmM
AW© Agm, H$s EImÚm ì`ŠVrÀ`m earam_Yo aŠVXm~
dmT>Ê`mg H$maUr^yV Agbobr OZwHo$ A{YH$ à_mUmV
Agbr Varhr Ë`m ì`ŠVrZo Amnbr OrdZe¡br Amamo½`Xm`r
R>odbr Va Ë`m ì`ŠVr_Ü`o Ë`m OZwH$m§Mm Xþîn[aUm_ {XgyZ
`oV Zmhr d  Ë`mMm aŠVXm~ {Z`§ÌUm_Yo amhÿ eH$Vmo.

dmT>Vo d` :  gagH$Q>nUo gd© ì`ŠVr¨À`m aŠVXm~m_Yo,
dmT>Ë`m d`mo_mZmZwgma, Z¡g{J©H$[aË`m hiyhiy dmT> hmoV
OmVo. dmT>Ë`m d`mo_mZmZwgma aŠVXm~ hm gd©M ì`ŠVr¨_Ü`o
dmT>V Agë`m_wio, Ago hmoUo ho d¥ÕËdmÀ`m Z¡g{J©H$
à{H«$`oMm ^mJ Amho AgoM g_Obo OmVo. na§Vw, aŠVXm~
WmoS>m\$ma dmT>Uo Oar ñdm^m{dH$ Agbo Varhr Vmo 120/
80 mm of Hg nojm OmñV dmT>Vm H$m_m Z`o. d`mo_mZmZwgma
earam_Ü`o Am{U OrdZe¡br_Ü`o hmoUmao ~Xb, aŠVXm~
dmT>Ê`mgmR>r H$maUr^yV R>aVmV. H$mhr ì`ŠVr¨_Ü`o ho ~Xb
Cƒ aŠVXm~ {Z_m©U H$aÊ`mgmR>rhr H$maUr^yV R>aVmV.
d`mo_mZmZwgma aŠVXm~m_Ü`o {H$aH$moi dmT> hmoUo hr J§^ra
~m~ ZgVo. _moR>çm à_mUmV dmT> Pmbr Va _mÌ öX`amoJ,
njmKmV Am{U _yÌqnS>mÀ`m g_ñ`m CX²^dy eH$VmV.
d`mo_mZmZwgma aŠVXm~ dmT>Ê`mMo EH$ _hÎdmMo H$maU åhUOo
hiyhiy earamVrb Y_Ý`m§_Yrb bdMrH$Vm H$_r hmoV
OmD$Z Y_Ý`m H$S>H$ hmoUo, ho Amho. earamVrb _hmY_Zrgh
BVa Y_Ý`m H$S>H$ hmoÊ`mMr à{H«$`m _Ü`_ d`mnmgyZM gwê$
hmoVo Am{U Vr à{H«$`m nwT>o g§nyU© Am`wî`^a Mmby amhVo.
H$mbm§VamZo Y_Ý`m§_Ü`o hmoUmao g§aMZmË_H$ ~Xb XrK©H$mbrZ
hmoVmV. Ë`m_wio Y_Ý`m§À`m q^Vr OmS> hmoVmV, Y_Ý`m§Mm
AmVrb ì`mg H$_r Pmë`m_wio aŠVàdmhmbm A{YH$m{YH$
à{VamoY hmoD$ bmJVmo Am{U aŠVXm~ dmT>V OmVmo. Aem
H$S>H$ Pmboë`m Y_Ý`m§_Ü`o aŠV nwT>o-nwT>o T>H$bÊ`mgmR>r
öX`mbm A{YH$ Omoa bmdmdm bmJVmo d Ë`m_wiohr aŠVXm~
dmT>V OmVmo. Y_Ý`m§À`m AmVrb ~mOybm Agbobo AñVa,
qH$dm EÝS>moWo{b`_, ho gm_mÝ`V… Zm`{Q´>H$ Am°ŠgmBS>Mo
CËnmXZ H$aV AgVo. `m Zm`{Q´>H$ Am°ŠgmBS>_wio Y_Ý`m
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àgaU nmdy eH$VmV, d Ë`m_wio aŠVXm~ H$_r hmoD$ eH$Vmo.
dmT>Ë`m d`mZwgma aŠVdm{hÝ`m§À`m AmVrb AñVamMr
Zm`{Q´>H$ Am°ŠgmBS> CËnmXZ H$aÊ`mMr j_Vm H$_r-H$_r
hmoVo. Ë`m_wio Y_Ý`m àgaU nmdy eH$V ZmhrV d Ë`m_wiohr
aŠVXm~ dmT>V OmVmo. dmT>Ë`m d`mo_mZmZwgma _yÌqnS>mMo H$m`©
hiyhiy H$_r hmoV OmVo. Ë`m_wio A{V[aŠV gmo{S>`_ d nmUr
earam_YyZ ~mhoa \o$H$Ê`mMr j_Vm H$_r hmoV OmVo. VgoM,
_yÌqnS>m_Ü`o V`ma hmoUmè`m d aŠVXm~ {Z`§{ÌV H$aUmè`m
g§àoaH$m§Mo g§VwbZ {~KSy>Z OmVo Am{U aŠVXm~ dmTy> eH$Vmo.
AZoH$ d¥Õ bmoH$ doJdoJù`m AmOmamgmR>r doJdoJir Am¡fYo
KoV AgVmV. Ë`mn¡H$s H$mhr Am¡fYo (CXmhaUmW© : - Non

steroidal anti-inflammatory medicines,

antidepressants and decongestants) aŠVXm~
dmT>Ê`mgmR>r ghOr H$maUr^yV R>ê$ eH$VmV. dmT>Ë`m
d`mZwgma hmoUmao _Yw_oh, Wm`am°B©S>Mo AmOma d obstructive

sleep apnea `mgma»`m Amamo½` g_ñ`mXoIrb aŠVXm~
dmT>Ê`mgmR>r H$maUr^yV R>ê$ eH$VmV. AZoH$ dfª gmVË`mZo
JaOonojm OmñV _rR> ImUo, Yy_«nmZ d _ÚnmZ H$aUo,
A{Và{H«$`m Ho$boë`m ImÚnXmWmªMo {Z`{_V godZ H$aUo,
VmUVUmd, Aem gd© ~m~tMm EH${ÌV d XrK©H$mbrZ n[a_mU
hmoD$Z d¥Õ ì`ŠVr_Ü`o Cƒ aŠVXm~ {Z_m©U hmoD$ eH$Vmo.

qbJ : gd©gmYmaUnUo pñÌ`m§À`m VwbZoV nwéfm§_Ü`o Cƒ
aŠVXm~mMm {dH$ma hmoÊ`mMr eŠ`Vm OmñV AgVo.
doJdoJù`m d`mÀ`m ñÌr d nwéfm§À`m JQ>m_Ü`o 24 Vmg
ambulatory BP monitoring Ho$ë`mg, g_mZ d`moJQ>mVrb

nwéfm§Mm gamgar aŠVXm~ hm Ë`mM d`moJQ>mVrb pñÌ`m§À`m
gamgar aŠVXm~mnojm OmñV AgVmo Ago {XgyZ `oVo.
pñÌ`m§_Ü`o Omon`ªV nmir {Z`{_VnUo gwê$ AgVo Vmon`ªV
Ë`m§À`m earamV BñQ´>moOZ g§àoaH$mMr nmVir A{YH$ AgVo.
`m g§àoaH$mÀ`m H$m`m©_wio, {H$_mZ aOmo{Zd¥Îmr `oB©n`ªV
~hþVm§e pñÌ`m§Mm aŠVXm~ {Z`§{ÌV amhÿ eH$Vmo.
aOmo{Zd¥ÎmrZ§Va _mÌ pñÌ`m§_Yo BñQ´>moOZ `m g§àoaH$mMo à_mU
H$_r hmoVo. Ë`m_wio aOmo{Zd¥ÎmrZ§Va pñÌ`m§_Yo AMmZH$
aŠVXm~ dmT>Ê`mMo à_mU OmñV AgVo. pñÌ`m§À`m _mZmZo
nwéfm§_Yo AJXr gwédmVrnmgyZM aŠVXm~ Oam OmñV AgVmo.
Ë`mgmR>r nwéfm§À`m earam_Ü`o òdbo OmUmao  A±S´>moOZ ho
g_àoaH$ H$maUr^yV AgVo, Ago g_Obo OmVo.

d§e/dm§{eH$Vm … aŠVXm~ H$_r AWdm OmñV AgUo
ho H$mhr à_mUmV dm§{eH$Vodahr Adb§~yZ AgVo. œoVdUu`
d {MZr A_o[aH$Z bmoH$m§À`m VwbZoV H¥$îUdUu` d {hñn°{ZH$
bmoH$m§_Ü`o Cƒ aŠVXm~ hmoÊ`mMo à_mU OmñV Amho. `m
JQ>m§_Ü`o H$_r d`mÀ`m ì`ŠVr¨_Ü`ogwÕm aŠVXm~mMm {dH$ma
{XgyZ `oVmo.

aŠVXm~ dmT>Ê`mgmR>r H$maUr^yV Agbobo Am{U
Amnë`mbm ~XbVm Z `oUmao Ago VrZ KQ>H$ AmnU `m
boIm_Ü`o ~{KVbo. gwX¡dmZo, aŠVXm~ H$_r H$aÊ`mg
H$maUr^yV Agbobo Am{U Amnë`mbm ghOr ~XbVm
`oÊ`mgmaIo AZoH$ KQ>H$ AmhoV. Aem KQ>H$m§~Ôb AmnU
nwT>rb boIm_Ü`o g_OyZ KoUma AmhmoV.

- S>m°. ñdmVr ~mnQ>
swateebapat@gmail.com
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AmdV©gmaUmVrb Mmo{dgmì`m H«$_m§H$mda H«$mo{_`_ ho
_ybÐì` Amho. H«$mo{_`_Mm a§J{~a§Jr B{Vhmg bmb-Zm[a¨Jr
a§JmÀ`m EH$m I{ZOmnmgyZ åhUOo Ñí`_mZ dU©nQ>mÀ`m
AJXr Q>moH$mnmgyZ gwê$ hmoVmo. AR>amì`m eVH$mVrb
^yd¡km{ZH$ `mohmZ boh_mZ `m§Zr `m I{ZOmbm gm`~o[a`Z
aoS> brS> Ago Zmd {Xbo. Ë`m H$mir _|So>brìh `m§Mr
AmdV©gmaUr AOyZ OdiOdi eVH$^a Xÿa hmoVr; Varhr
OJ^amVrb emñÌk doJmZo ZdrZ _ybÐì`m§Mm emoY KoV
hmoVo. Bgdr gZ 1775 Vo 1825 `m H$mbmdYrV
Z¡g{J©H$arË`m AmT>iUmè`m EHy$U _ybÐì`m§n¡H$s gw_mao
30Q>ŠHo$ _ybÐì`o àW_ doJir H$aÊ`mV Ambr. `m
emoYm§À`m bmQ>oÀ`m _Ü`mV, gm`~o[a`Z aoS> brS> gmnSy>Z
gw_mao 35 dfmªZ§Va, \«|$M agm`ZemñÌk bwB© ìhm°H$b± `m§Zr
{gÕ Ho$bo H$s ho I{ZO - Oo AmO H«$moH$m°BQ> åhUyZ
AmoiIbo OmVo, Ë`mV EH$m Vmon`ªV AkmV Agboë`m
amgm`{ZH$ _ybÐì`mMm g_mdoe Agy eH$Vmo.

H«$mo{_`_ doJio H$aÊ`mgmR>r ìhm°H$b± `m§Zr AZoH$ Q>ßno
nma Ho$bo. àW_ Ë`m§Zr H«$moH$m°BQ>À`m ÐmdUmV nmoQ>°{e`_
H$m~m}ZoQ> {_giyZ Ë`mVrb {ego (boS>) Adjo{nV Ho$bo.
Ë`mZ§Va qb~y ({ndù`m) a§JmÀ`m H«$mo_oQ> `m _Ü`dVu
g§`wJmMo AmåbmV {dKQ>Z Ho$bo. AIoarg ho g§`wJ
H$m~©Zgmo~V VmndyZ g§`wJmVrb Am°pŠgOZ H$mTy>Z Q>mH$bm
Am{U ewÕ _ybÐì` H«$mo{_`_ {_idbo.

`m Zì`m _ybÐì`mÀ`m Zmdmda Ë`m§À`m {_Ìm§_Ü`o MMm©
Pmbr. Ë`mÀ`m g§`wJm§Vrb a§Jd¡{dÜ`m_wio J«rH$ ^mfoVrb
H«$mo_m (a§J) `m eãXmdê$Z H«$mo_ Ago Zmd gwMdbo Jobo.
gwédmVrbm ìhm°H$b± `m§Zr ñdV…M `m Zmdmbm {damoY Ho$bm,
H$maU hm YmVy ñdV… H$moUVmhr R>iH$ a§J XmIdV ZìhVm.
AIoarg {_Ìm§Mo _V _mÝ` Pmbo. ìhm°H$b± `m§Zr hm {\$H$Q>
H$aS>çm a§JmMm YmVy \«|$M AH°$S>_r Am°\$ gm`Ýgogg_moa
_m§S>bm, Voìhm Ë`m§Zr Ë`mÀ`m {R>gyinUmda, Amåbm§Zm
à{VH$ma H$aÊ`mÀ`m j_Voda Am{U {dVidUo H$R>rU
AgÊ`mda ^mî` Ho$bo. Ë`m§À`m _Vo, `m JwUY_mª_wio

H«$mo{_`_da à{H«$`m H$aUo AdKS> hmoVo Am{U Ë`m_wio YmVy
åhUyZ Ë`mMm Cn`moJ _`m©{XV amhrb. _mÌ Ë`m§Zr hohr
gwMdbo H$s H«$mo{_`_Mr g§`wJo gw§Xa d VoOñdr a§JÐì`o
åhUyZ _moR>çm à_mUmda dmnabr OmVrb.

H«$mo{_`_ g§`wJm§À`m N>m`m{MÌm§H$So> EH$ ZOa Q>mH$br
Var gy`©àH$memVrb g§nyU© Ñí` a§JnQ>b {XgVo - JS>X
bmb H«$mo{_`_ (VI) Am°ŠgmBS>, Zm[a¨Jr-bmb boS> H«$mo_oQ>,
VoOñdr {ndio gmo{S>`_ H«$mo_oQ>, CR>mdXma {hado H«$mo_ J«rZ
(H«$mo{_`_ (III) Am°ŠgmBS>), {\$H$Q> {Zio H«$mo{_`_ (II)

ŠbmoamBS> Am{U Om§^io {ZO©b H«$mo{_`_ (III) ŠbmoamBS>.
`mVrb eodQ>À`m g§`wJm_Ü`o Obg§`moJ (hm`S´o>eZ)
Pmë`mda {dbjU JwUY_© {XgVmo-H«$mo{_`_ Am`ZÀ`m
ghm g_Ýd` ñWim§n¡H$s {H$Vr {R>H$mUr ŠbmoamBS>EodOr
nmUr Amho `mda Ë`mMm a§J {\$H$Q> {hadm, JS>X {hadm
qH$dm Om§^im Agm ~XbVmo.

H«$mo_ `bmo : Ñí`VonmgyZ {dfmar dmñVdmn`ªV
a§JÐì`o _mZdr g§ñH¥$VrV Ho$di gm¢X`m©Mr gmYZo ZgyZ

Vr V§ÌkmZ, _mZgemñÌ, gmd©O{ZH$ gwa{jVVm Am{U
n`m©daU `m§À`merhr KÅ>nUo {ZJ{S>V AgVmV. AemM
a§JÐì`m§n¡H$s EH$ d¡{eîQ>çnyU© Am{U Eo{Vhm{gH$Ñïçm
_hÎdmMm a§J åhUOo H«$mo_ `bmo (Chrome Yellow). hm a§J
{deofV… A_o[aHo$Vrb {ndù`m emioÀ`m ~ger BVH$m
EH$ê$n Pmbm H$s ñHy$b ~g `bmo hr g§kmM OZ_mZgmV
ê$T> Pmbr. H«$mo_ `bmo ho amgm`{ZH$Ñï²>`m boS> H«$mo_oQ>
(PbCrO

4
) ho AO¡{dH$ a§JÐì` Amho. `m_Ü`o {ego (Lead)

Am{U H«$mo{_`_ (Chromium) ho XmoZ KQ>H$ AgVmV.
{eem_wio a§Jmbm AnmaXe©H$Vm Am{U {Q>H$mD$nUm àmá
hmoVmo, Va H«$mo{_`__wio VoOñdr, S>moù`m§Zm bJoM
OmUdUmam {ndim a§J {Z_m©U hmoVmo. `m JwUY_mª_wio
EH$mo{Ugmì`m eVH$mnmgyZ {MÌH$bm, Am¡Úmo{JH$ a§JH$m_,
dmhVyH$ {MÝho Am{U {deofV… dmhZm§da H«$mo_ `bmoMm
_moR>çm à_mUmda dmna gwê$ Pmbm.

AmoiI AmdV©gmaUrMr

H«$mo{_`_ : a§J{~a§Jr {dœmVrb OmXÿJma

Hw$gw_gwV
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gZ 1939 _Ü`o A_o[aHo$Vrb National Conference

on School Transportation _Ü`o emioÀ`m ~ggmR>r
EH$g_mZ a§J {Z{üV H$aÊ`mMm {ZU©` KoÊ`mV Ambm.
{d{dY a§Jm§da à`moJ Am{U {ZarjUo Ho$ë`mZ§Va Ago bjmV
Ambo H$s {ndù`m N>Q>oMm hm a§J g§{YàH$memV-åhUOo
nhmQ>o COmS>V AgVmZm d g§Ü`mH$mir gy`© _mdiV
AgVmZm gdmªV OmñV CR>mdXma {XgVmo. _mZdr S>moù`m§Zm
hm a§J bmb qH$dm {haì`m a§JmÀ`m VwbZoV A{YH$ àH$fm©Zo
OmUdVmo Am{U H$mù`m Ajam§gmo~V Ë`mMr a§Jg§JVr
(H$m°ÝQ´>mñQ>) CËH¥$ï> OwiVo. {dÚmÏ`mªÀ`m gwa{jVVoÀ`m Ñï>rZo
hr ~m~ AË`§V _hÎdmMr Agë`mZo ñHy$b ~g `bmo hm
_mZH$ a§J åhUyZ ñdrH$maÊ`mV Ambm, Omo àË`jmV H«$mo_
`bmoda AmYm[aV hmoVm.

_mÌ H$mi OgOgm nwT>o Jobm, VgVer `m a§JÐì`mMr
Xþgar, A{YH$ J§^ra ~mOy g_moa `oD$ bmJbr. H«$mo_
`bmo_Yrb {ego ho AË`§V {dfmar AgyZ {deofV… bhmZ
_wbm§À`m _|Xÿ{dH$mgmda Ë`mMm {dnarV n[aUm_ hmoVmo.
`m{edm` `m a§JmVrb fQ²>g§`wOr H«$mo{_`_ (Cr6+) hm
H$H©$amoJH$maH$ KQ>H$ Amho hohr bjmV `oD$ bmJbo. ^yOb
àXÿfU, œgZ{dH$ma Am{U XrK©H$mbrZ Amamo½`YmoHo$
`m§À`mer Ë`mMm WoQ> g§~§Y AmT>iyZ Ambm.
H°${b\$mo{Z©`mVrb E[aZ ~«m°H${dM àH$aUmV gZ 1966 _Ü`o
{_imboë`m  Ý`m`mb`rZ {dO`m_wio  fQ²>g§`wOr H«$mo{_`_Mo
Xþîn[aUm_ OmJ{VH$ ñVamda MM}V Ambo Am{U Aem
nXmWmª~m~V OZOmJ¥Vr dmT>br.

`m nmœ©^y_rda AZoH$ Xoem§Zr {ego d H«$mo{_`_`wŠV
a§Jm§da ~§Xr KmbÊ`mg qH$dm H$S>H$ {Z~ªY bmdÊ`mg
gwédmV Ho$br. n[aUm_r, emioÀ`m ~ggmR>r dmnaë`m
OmUmè`m a§JÐì`m§_Ü`o ~Xb H$aÊ`mV Ambm. AmO ñHy$b
~g `bmo hr a§JN>Q>m H$m`_ R>odÊ`mV Ambr Agbr Var
{VMr amgm`{ZH$ aMZm ~Xbbr Amho. H«$mo_ `bmoEodOr
APmo a§JÐì`o (Azo Pigments)-Á`m§Zm Pigment Yellow

åhUyZ AmoiIbo OmVo-`m§Mm dmna _moR>çm à_mUmda Ho$bm
OmVmo. hr g|{Ð` a§JÐì`o VwbZoZo gwa{jV, n`m©daUnyaH$
Am{U Amamo½`ÑîQ>çm H$_r YmoH$mXm`H$ AmhoV.

Varhr H«$mo_ `bmoMm dmna nyU©nUo Zmhrgm Pmbobm
Zmhr. H$mhr {d{eï> gmJar Am{U Am¡Úmo{JH$ Cn`moJm§_Ü`o,
{OWo AË`§V H$R>rU n[apñWVrV a§JmMm {Q>H$mD$nUm
Amdí`H$ AgVmo, VoWo {Z`§{ÌV Am{U _`m©{XV ñdê$nmV
Ë`mMm dmna AOyZhr Ho$bm OmVmo. _mÌ Aem {R>H$mUr
H$R>moa gwajm{Z`_ Am{U n`m©daUr` {Z`§ÌU nmibo
OmVmV. Aem àH$mao H«$mo_ `bmo hm a§J B{VhmgmV AË`§V

à^mdr R>abm Agbm, Var AmYw{ZH$ H$mimV Ë`mMr OmJm
A{YH$ gwa{jV n`m©`m§Zr KoVbr Amho. hm àdmg _mZdr
àJVrMm EH$ _hÎdmMm YS>m XoVmo - Ñí` gm¢X`© Am{U
Cn`wŠVVm {OVH$s _hÎdmMr Amho, {VVH$sM Amamo½` Am{U
n`m©daUmMr O~m~Xmarhr Amdí`H$ Amho. H«$mo_ `bmoMm
B{Vhmg hm Ho$di EH$m a§JmMm B{Vhmg ZgyZ, d¡km{ZH$
OmUrd Am{U gm_m{OH$ ^mZmÀ`m {dH$mgmMrhr gmj
Amho.

`m gd© a§JÐì`m§n¡H$s EH$ a§JÐì` d¡{eîQ>çnyU© R>aVo.
nydu A_o[aHo$À`m {_S>doñQ> ^mJmVXoIrb CÎma A_o[aHo$V
àM{bV Agboë`m {ndù`m emioÀ`m ~g OZVoÀ`m
AmoiIrÀ`m hmoË`m. H«$mo_ `bmo qH$dm ñHy$b ~g `bmo hm
a§J gZ 1939 _Ü`o A_o[aHo$Vrb gd© emioÀ`m ~ggmR>r
ñdrH$maÊ`mV Ambm, H$maU g§{YàH$memV Vmo OmñV
CR>mdXma Am{U ñnï> {XgVmo. _mÌ `m a§JmV {dfmar {ego
Am{U fQ²g§`wOr H«$mo{_`_ (E[aZ ~«m°H${dM àH$aUm_wio
à{gÕ) Agë`mZo, AmO Ë`mMr OmJm àm_w»`mZo {n½_|Q>
`obmo åhUyZ AmoiIë`m OmUmè`m A°Pmo a§JÐì`m§Zr KoVbr
Amho; Varhr H$mhr gmJar Am{U Am¡Úmo{JH$am§_Ü`o H«$mo_
`bmo AOyZhr dmnabm OmVmo.

H«$mo{_`_ AmYm[aV aËZo
H«$mo{_`_À`m Z¡g{J©H$ ê$nm§n¡H$s gdm©V gw§Xa AgVmV

Vr aËZo. Ë`m aËZm§_Ü`o `m _ybÐì`mMm Aën A§e {d{dY
a§Jm§Mr Ádmbm {Z_m©U H$aVmo. H$moa§S>_, ~o[ab Am{U
H«$m`gmo~o[ab hr YmVy§Mo Am°ŠgmBS> ñdV… a§JhrZ d Xþb©{jV
I{ZOo AmhoV; nU Ë`mV WmoSo>go H«$mo{_`_ {_gibo H$s
VrM I{ZOo _m{UH$ (é~r), nmMy (E_aoëS>) Am{U
AboŠPm§S´>mBQ> ~ZVmV. g§H«$_U YmVy§À`m g§`wJm§Mr
BboŠQ´>m°{ZH$ aMZm ñnï> H$aUmam {H«$ñQ>b-\$sëS> {gÕm§V
H«$mo{_`_À`m g§`wJm§Vrb a§Jm§Mm CJ_ Am{U Ë`mVrb ~Xb
Amü`©H$maH$arË`m AMyH$nUo g_OmdVmo. _mUH$m§_Ü`o Oo
A°ë`w{_{Z`_ Am°ŠgmBS> AgVo Ë`m A°ë`w{_{Z`_
Am`Zm§n¡H$s H$mhr hOmam§e ^mJ H«$mo{_`_ (III) Am`Zm§Zr
~Xbbobo AgVmV. `oWo H«$mo{_`_^modVr ghm Am°pŠgOZ
AUy AgVmV. Ë`m_wio H«$mo{_`_ Om§^io Am{U {ndiga-
{hado àH$mem{H$aU emofyZ KoVmo. n[aUm_r Amnë`mbm
_w»`Ëdo bmb Am{U WmoS>mgm {Zim a§J {XgVmo, hmM Vmo
CÎm_ _mUH$m§_Ü`o {XgUmam {nOZ-ãbS> a§J!

Cr3+ Am̀ Z ho -Al3+ Am`Zmnojm gw_mao 26% _moR>o
AgVo. Ë`m_wio A°ë`w{_{Z`_ Am°ŠgmBS>_Ü`o A{YH$
H«$mo{_`_ {_gibo, H$s H«$mo{_`_^modVrÀ`m Aï>H$moZr



{dkmZYmam$&&$\o$~«wdmar 2026$&&$56

(Am°ŠQ>mhoS´>b) db`mV  {dH¥$V hmoVo Am{U emofU nÅ>o
bmb {XeoZo gaH$VmV. Á`m A°ë`w{_{Z`_ Am°ŠgmBS>_Ü`o
20 Vo 40% A°ë`w{_{Z`_ AUy H«$mo{_`_Zo ~Xbbobo
AgVmV, VoWo emo{fV d àgm[aV a§Jm§Mr AXbm~Xb hmoVo
Am{U g§`wJ {hado {XgVo-H¥${Ì_ _m{UH$ {haì`m
Zrb_Ur_Ü`o (J«rZ g°\$m`a) ê$nm§V[aV hmoVo. `mÀ`mZ§VaMo
gw§Xa aËZ åhUOo nmMy. Vo {g{bH$m°Z, A°ë`w{_{Z`_ Am{U
~o[a{b`_ `m§À`m Am°ŠgmBS>Mo ~Zbobo AgVo. `oWohr
A°ë`w{_{Z`_À`m OmJr H«$mo{_`_ Am`Z ~gVo Am{U
Ë`m^modVr Am°pŠgOZMo {dH¥$Vr Agbobo Aï>H$moZr db`
AgVo. ho db`M nmMybm Zrb_UrgmaImM d¡{eï>çnyU©
{hadm a§J XoVo.

AboŠPm§S´>mBQ> : a§J~Xbm_mJrb emñÌr` ahñ`
aËZOJVmV H$mhr aËZo Ho$di gm¢X`m©_wio Zìho, Va

Ë`m§À`m {dbjU ^m¡{VH$-amgm`{ZH$ JwUY_mª_wiohr
A{ÛVr` R>aVmV. AemM Xþ{_©i d AmH$f©H$ aËZm§n¡H$s EH$
åhUOo AboŠPm§S´>mBQ>. H«$mo{_`_`wŠV aËZm§_Ü`o
AboŠPm§S´>mBQ> {deof _hÎdmMo _mZbo OmVo, H$maU
àH$memÀ`m àH$mamZwgma Am{U {ZarjUmÀ`m {XeoZwgma
Ë`mMm a§J R>iH$nUo ~XbVmo. hm a§J~Xb H$moUË`mhr OmXþB©
JwUY_m©_wio Zìho, Va ewÕ emñÌr` H$maUm§_wio KS>Vmo.

AboŠPm§S´>mBQ> ho {H«$gmo~oarb (BeAl
2
O

4
) `m I{ZOmMo

EH$ Xþ{_©i ê$n Amho. `m I{ZOm_Ü`o A°ë`w{_{Z`_À`m
H$mhr OmJm H«$mo{_`_ (Cr3+) Am`Zm§Zr ì`mnboë`m AgVmV.
hmM H«$mo{_`_ KQ>H$ AboŠPm§S´>mBQ>À`m d¡{eîQ>çnyU©
a§J~XbmgmR>r _w»`Ëdo H$maUr^yV R>aVmo. H«$mo{_`_
Am`Zm§_Yrb d-BboŠQ´>m°Ýg {d{eï> Va§Jbm§~rMm àH$me
{ZdS>H$nUo emofVmV. n[aUm_r H$mhr a§J emofbo OmVmV,
Va Cabobo a§J S>moù`m§Zm namd{V©V qH$dm àgm[aV hmoD$Z
{XgVmV. AboŠPm§S´>mBQ>Mo AmUIr EH$ _hÎdmMo d¡{eï>ç
åhUOo Ë`mMm Vrd« pßbAmoH«$moBP_ (Pleochroism). `m
aËZmMr ñ\${Q>H$ aMZm Ag_{_V (orthorhombic)

Agë`m_wio, àH$me ñ\${Q>H$mÀ`m doJdoJù`m Ajm§_YyZ
OmVmZm {^Þ à_mUmV emofbm OmVmo. Ë`m_wio aËZmMr {Xem
~Xbbr AgVm Ë`mMm a§Jhr ~Xbbobm {XgVmo. H$Yr Vmo
{hadQ>, H$Yr {ndiga, Va H$Yr bmb-Zm[a¨Jr N>Q>m
XmIdVmo. hm JwUY_© AboŠPm§S´>mBQ>bm BVa aËZm§nojm doJio
ñWmZ XoVmo.

AboŠPm§S´>mBQ>À`m a§J~XbmMm gdm©{YH$ R>iH$ AZw^d
{XdgmÀ`m àH$memV Am{U 88 _oU~Î`m§À`m qH$dm
BZH±§$S>og|Q> àH$memV `oVmo. gy`©àH$memV {Zù`m Am{U

{haì`m Va§Jbm§~tMo à_mU A{YH$ AgVo. H«$mo{_`_ Am`Z
àm_w»`mZo {ndù`m-Zm[a¨Jr àH$memMo emofU H$aVmV,
Ë`m_wio Cabobm {hadm àH$me R>iH$nUo {XgyZ `oVmo Am{U
aËZ nmMygmaIo {hado ^mgVo. `mCbQ> _oU~ÎmrÀ`m àH$memV
bmb d Zm[a¨Jr Va§Jbm§~r OmñV à_mUmV AgVmV. `m
doir {haì`m KQ>H$mMo à_mU H$_r Agë`m_wio Am{U
H«$mo{_`_À`m emofUm_wio aËZmVyZ bmb a§J àYmZnUo
{XgVmo.

AboŠPm§S´>mBQ>À`m XOm©Zwgmahr a§J~XbmMr Vrd«Vm
~XbVo. CËH¥$ï> àVrÀ`m AboŠPm§S´>mBQ>_Ü`o H«$mo{_`_Mo
à_mU `mo½` Am{U ñ\${Q>H$aMZm VwbZoZo Xmofa{hV
Agë`m_wio {XdgmÀ`m àH$memV VoOñdr {hadm Am{U
C~Xma àH$memV {Od§V, A{¾aŠVbmb a§J {XgVmo. H$_r
XOm©À`m aËZm§_Ü`o _mÌ hm ~Xb {\$H$Q> Am{U Yyga
AgVmo; {hadm a§J {\$H$m Va bmb a§J Vn{H$ar qH$dm
_iH$Q> ^mgVmo.

EH§$XarV nmhVm, AboŠPm§S´>mBQ>Mm a§J~Xb hm
H«$mo{_`_ Am`Zm§Mo {ZdS>H$ àH$meemofU, ñ\${Q>H$aMZo_wio
hmoUmam pßbAmoH«$moBP_ Am{U àH$memÀ`m dU©H«$_mVrb
\$aH$ `m§Mm g§`wŠV n[aUm_ Amho. Ë`m_wioM `m aËZmbm
{Xdgm nmMy, amÌr _m{UH$ (Emerald by day, Ruby by

night) Ago H$mì`_` Zmd {Xbo Jobo Amho. gm¢X`© Am{U
emñÌ `m§À`m Aem Xþ{_©i g§J_m_wio AboŠPm§S´>mBQ>bm
aËZm§À`m {dœmV A{ÛVr` ñWmZ {_imbo Amho.

emñÌr` ñnï>rH$aU … {H«$ñQ>b \$sëS> {WAarZwgma,
ñ\${Q>H$ joÌmV d-H$j XmoZ à_wI D$Om©-nmVù`m§_Ü`o
{d^mJbo OmVmV - H$_r D$Om© ñVa Am{U Cƒ D$Om© ñVa.
`m XmoZ ñVam§_Yrb D$Om© \$aH$mbm {H«$ñQ>b \$sëS> pñßbqQ>J
D$Om© (rE) Ago åhUVmV. AboŠPm§S´>mBQ>À`m Ag_{_V
ñ\${Q>H$ aMZo_wio hm rE _Ü`_ _yë`mMm AgVmo, Omo Ñí`
àH$memVrb {ndù`m-Zm[a¨Jr Va§Jbm§~tÀ`m D$O}er gmYå`©
gmYVmo. Ë`m_wio Ë`m {d{eï> Va§Jbm§~tMm àH$me H«$mo{_`_
Am`Zm§H$Sy>Z à^mdrnUo emofbm OmVmo.

Ooìhm nm§T>am àH$me AboŠPm§S´>mBQ>da nS>Vmo, Voìhm
H$mhr \$moQ>m°ÝgMr D$Om© rEer OwiVo. Ago \$moQ>m°Z emofbo
OmD$Z H«$mo{_`_ Am`Zm§_Yrb BboŠQ´>m°Z H$_r D$Om©
nmVirdê$Z Cƒ D$Om© nmVirda OmVmV. `m à{H«$`obm
d-d g§H«$_U (electronic transition) åhUVmV. emofë`m
Joboë`m Va§Jbm§~r S>moù`m§Zm {XgV ZmhrV; Cabobm
àH$meM aËZmMm {XgUmam a§J R>adVmo.

{XdgmÀ`m àH$memV {Zù`m d {haì`m Va§Jbm§~tMo
à_mU A{YH$ AgVo. H«$mo{_`_ Am`Z {ndù`m-Zm[a¨Jr
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àH$me emofV Agë`m_wio {hadm àH$me VwbZoZo OmñV
namd{V©V hmoVmo Am{U AboŠPm§S´>mBQ> nmMygmaIm {hadm
^mgVmo. `mCbQ> _oU~ÎmrÀ`m qH$dm BZH±$So>g|Q> àH$memV
bmb d Zm[a¨Jr Va§Jbm§~r à~i AgVmV. Aem àH$memV
{haì`m KQ>H$mMo à_mU H$_r Agë`mZo Am{U D$Om©nmVir
g§H«$_Um§À`m ñdê$nm_wio aËZmVyZ bmb a§J àmYmÝ`mZo {XgVmo.

AboŠPm§S´>mBQ>Mr ñ\${Q>H$ aMZm Ag_{_V Agë`m_wio
ñ\${Q>H$mÀ`m doJdoJù`m Ajm§da {H«$ñQ>b \$sëS>Mr Vrd«Vm
WmoS>r doJir AgVo. n[aUm_r rEMo _yë` {XeoZwgma
~XbVo Am{U doJdoJù`m Va§Jbm§~r emofë`m OmVmV. `mM
H$maUm_wio AboŠPm§S´>mBQ> Vrd« pßbAmoH«$moBP_ XmIdVo,
åhUOo {ZarjUmÀ`m {XeoZwgma {hadm, {ndiga qH$dm
bmbga a§J {XgVmo.

aËZmÀ`m XOm©Zwgmahr a§J~XbmMr Vrd«Vm ~XbVo.
CËH¥$ï> àVrÀ`m AboŠPm§S´>mBQ>_Ü`o H«$mo{_`_Mo à_mU `mo½`,
ñ\${Q>H$ aMZm ewÕ Am{U rE AMyH$ loUrV Agë`m_wio
d-d g§H«$_U à^mdr hmoVo. n[aUm_r {XdgmÀ`m àH$memV
VoOñdr {hadm Am{U C~Xma àH$memV {Od§V, A{¾aŠV
bmb a§J ñnï>nUo {XgVmo. H$_r XOm©À`m aËZm§_Ü`o ñ\${Q>H$
Xmof, A`mo½` H«$mo{_`_ à_mU Am{U A{Z`{_V D$Om©-
nmVù`m§_wio a§J~Xb {\$H$Q> d Yyga {XgVmo.

EHy$UM, AboŠPm§S´>mBQ>Mm a§J~Xb hm H$moUË`mhr JyT>
eŠVrMm n[aUm_ ZgyZ, H«$mo{_`_ Am`Zm§Mo D$Om©nmVir
g§H«$_U, {H«$ñQ>b \$sëS> {WAarZo ñnï> hmoUmao d-H$jm§Mo
{d^mOZ Am{U àH$memÀ`m dU©H«$_mVrb {^ÞVm `m§Mm
g§`wŠV emñÌr` n[aUm_ Amho. Ë`m_wio AboŠPm§S´>mBQ> ho
aËZ gm¢X`m©~amo~aM AmYw{ZH$ ^m¡{VH$-agm`ZemñÌmMo EH$
{Od§V CXmhaU åhUyZ {deof _hÎdmMo R>aVo.

`m a§Jr~oa§Jr OJmÀ`m nbrH$So>, H«$mo{_`_ EH$m
Adm§{N>V a§Jmbm - J§OmÀ`m Vn{H$ar a§Jmbm - Amim
KmbVo. J§OamoYH$ qH$dm ñQ>oZbog ñQ>rb_Ü`o {H$_mZ 11%
dñVw_mZ H«$mo{_`_Mo AgVo. {_lYmVy_Yrb H«$mo{_`_
Am°pŠgOZer A{^{H«$`m H$ê$Z A{Vgyú_, nmaXe©H$
Am°ŠgmBS>Mm Wa V`ma H$aVo, hm Wa Am°pŠgOZ AUy§À`m
àdoemg AS>Wim {Z_m©U H$aVmo Am{U bmoI§S>mÀ`m J§Om_wio
hmoUmao bmbga, ^wg^werV Wa amoIVmo.

H«$mo{_`_À`m g§`wJm§Mm BVH$m ì`mnH$ dmna nmhVm, ho
EoHy$Z Amü`© dmQy> Z`o H$s V`ma hmoUmè`m H«$mo{_`_n¡H$s
AÜ`m© Q>ŠŠ`mhÿZhr H$_r à_mU _ybÐì` ñdê$nmV AgVo.
Ë`m_wio XmoZ eVH$m§nydu ìhm°H$b± `m§Zr Ho$bobo H«$mo{_`_Mm
Cn`moJ _`m©{XV Agob, ho ^mH$sV H$mhr A§er Iao R>aVo.
Varhr, aËZm§Z§Va H«$mo{_`_Mo _hÎd bjmV `oVo Vo Ë`mÀ`m

YmVwê$nmMo! ~m°b ~oA[a¨Jdarb AmaemgmaIr M_H$Umar
J§OamoYH$ d PrOamoYH$ H«$mo_ n¥ð>^mJ qH$dm _moQ>maJmS>rÀ`m
^mJm§darb M_H$Xma Mm§XrgmaIr gOmdQ> hr Vr YmVwê$no
A{Ve` AmH$f©H$ {XgVmV. åhUOoM Vo M_H$Xma,
a§Jr~oa§Jr, J§OamoYH$ Am{U PrOamoYH$hr Amho. H«$mo{_`_Mm
Cn`moJ _`m©{XV Amho Ago AmOÀ`m H$mimV A{O~mV
åhUVm `oUma Zmhr.

^maVm_Ü`o H«$mo{_`_Mo à_wI gmR>o H«$mo_mBQ> YmVyÀ`m
ê$nmV AmT>iVmV - H«$mo{_`_Mm gdm©V _hÎdmMm
ì`mdgm{`H$ òmoV H«$mo_mBQ> (FeCr

2
O

4
) Amho.  ^maVmVrb

H«$mo{_`_ gmR>çm§Mm AË`§V _moR>m ^mJ (93-98%)
Amo{S>em_Ü`o Amho. gwqH$S>m ìh°br - OmOnya Am{U H$Å>H$
{Oëøm§_Ü`o gdm©V _moR>o H«$mo_mBQ> gmR>m joÌ Amho Am{U
Odinmg ^maVmÀ`m EHy$U H«$mo_mBQ> gmR>çm§Mm Iyn _moR>m
^mJ BWoM Amho.

^m¡{VH$ JwUY_©
a§J d ñdê$n … H«$mo{_`_ MH$MH$sV, Mm§XrgmaIm

nm§T>aQ>-amImS>r a§JmMm YmVy Amho.
H$R>moaVm … hm A{Ve` H$R>rU YmVy AgyZ _moôg

_mnZmZwgma Ë`mMr H$R>moaVm gw_mao 8.5 Amho.
KZVm … gw_mao 7.5 J«°_/g| _r3

ÐdUm§H$  … gw_mao 1907oC - Ë`m_wio Cƒ Vmn_mZ
ghZ H$aUmam YmVy.

CËH$bZq~Xÿ … gw_mao 2671oC

VmU ghZerbVm … H«$mo{_`_ VmUmg à{VH$ma H$aVmo,
nU Vmo {R>gyi Agë`mZo ghO VwQy> eH$Vmo.

{dÚwV d CîUVm dmhH$Vm … {dÚwV d CîUVoMm _Ü`_
XOm©Mm MmbH$ Amho.

M_H$ d PrO à{VH$ma …  Ë`mÀ`m n¥ð>^mJmda Z¡g{J©H$
Am°ŠgmBS> Wa V`ma hmoVmo, Á`m_wio Vmo J§OV Zmhr d
M_H$ {Q>Hy$Z amhVo.

amgm`{ZH$ JwUY_©
g§`wJo V`ma H$aÊ`mMr àd¥Îmr … H«$mo{_`_ ghOnUo

Am°pŠgOZ, h°bmoOZ d J§YH$ `m§À`mer g§`wJo V`ma H$aVmo.
Am°pŠgSo>eZ pñWVr (Oxidation States) …

H«$mo{_`_À`m à_wI Am°pŠgSo>eZ AdñWm : +2, +3
Am{U +6 `mVrb +3 AdñWm gdm©{YH$ pñWa Va +6
AdñWm (CXm. H«$mo_oQ>, S>m`H«$mo_oQ>) {dfmar d à~i
Am°pŠgS>m`Pa AgVo.

Am°pŠgSo>eZ d J§OamoYH$ JwU … hdoer g§nH©$ Amë`mda
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Cr
2
O

3
 Mm g§ajH$ Wa ~ZVmo - J§O Q>mibm OmVmo.

Amåbm§er A{^{H«$`m … dilute Amåbm§er H«$mo{_`_
hiyhiy A{^{H«$`m H$aVmo; Zm`{Q´>H$ Amåb H«$mo{_`_bm
{ZpîH«$` (passive) H$aVo.

jmam§er A{^{H«$`m … {dViboë`m jmam§er qH$dm Vrd«
jmam§er A{^{H«$`m H$ê$Z H«$mo_oQ> V`ma H$aVmo.

Am°pŠgS>m`qPJ d [aS>çwqgJ ñd^md. +6 AdñWoVrb
g§`wJo à~i Am°pŠgS>m`Pa AgVmV, Va +2 AdñWoVrb
g§`wJo [aS>çwqgJ EO§Q> åhUyZ H$m_ H$aVmV.

a§JrV g§`wJo … H«$mo{_`_Mr AZoH$ g§`wJo VoOñdr a§Jm§Mr
AgVmV ({hado, {ndio, Zm[a¨Jr), åhUyZ a§JÐì`m§V dmna.

H«$mo{_`_Mr O¡{dH$ ^y{_H$m
H«$mo{_`_ Amnë`m AmhmamV _m`H«$moJ«°_ nmVirda,

Am{U Cr3+ ({Ìg§`moOr) `m gwa{jV d O¡{dH$Ñï²>`m Cn`wŠV
ñdê$nmV AgVo. g§Vw{bV Amhma KoVë`mg ñdV§Ì nyaH$m§Mr
(supplements) JaO ghgm ^mgV Zmhr. H«$mo{_`_Mr
JaO \$maM H$_r AgVo; åhUyZM Vo gyú_ _ybÐì` (trace

element) _mZbo OmVo.
gmYmaUnUo Am§Vaamï´>r` nmofUemñÌr` {e\$maer

(Adequate Intake - AI) Aem AmhoV :
àm¡T> nwéf : gw_mao 30-35 _m`H«$moJ«°_/à{V{XZ (µg/day)

àm¡T> pñÌ`m : gw_mao 20-25 _m`H«$moJ«°_/à{V{XZ
J^©dVr pñÌ`m : gw_mao 30 _m`H«$moJ«°_/à{V{XZ
ñVZnmZ XoUmè`m _mVm : gw_mao 45 _m`H«$moJ«°_/à{V{XZ
gm_mÝ` g§Vw{bV Amhma KoVë`mg ho à_mU ghO

{_iVo.
_mZdr earamVrb gd© O¡{dH$ à{H«$`m `m {d{dY

_ybÐì`m§À`m g§Vw{bV gh^mJmda Adb§~yZ AgVmV.
H°$pëe`_, bmoh, gmo{S>`_ `m§gma»`m à_wI I{ZOm§~amo~aM
H$mhr _ybÐì`o AË`ën à_mUmV Amdí`H$ AgVmV; Aem
KQ>H$m§Zm gyú_ _ybÐì`o (Trace elements) åhUVmV.
H«$mo{_`_ ho Ë`mn¡H$s EH$ _hÎdmMo gyú_ _ybÐì` AgyZ Vo
_mZdmÀ`m M`mnM` à{H«$`m§_Ü`o {deofV… H$m~m}hm`S´o>Q> d
{b{nS> M`mnM`mV _hÎdmMr ^y{_H$m ~OmdVo.

H«$mo{_`_Mr gdm©V _hÎdmMr O¡{dH$ ^y{_H$m åhUOo
BÝgw{bZÀ`m H$m`©j_VoV dmT> H$aUo. BÝgw{bZ ho
ñdmXþqnS>mVyZ òdUmao g§àoaH$ (hm_m}Z) AgyZ Vo aŠVmVrb
½bwH$moObm noet_Ü`o àdoe H$aÊ`mg _XV H$aVo. H«$mo{_`_
hm BÝgw{bZMm ghH$mar KQ>H$ (co-factor) åhUyZ H$m`©
H$aVmo. Vmo noetÀ`m n¥ð>^mJmdarb BÝgw{bZ [agoßQ>aMr
g§doXZerbVm dmT>dVmo, Ë`m_wio ½bwH$moOMm noet_Ü`o

hmoUmam àdoe A{YH$ n[aUm_H$maH$ hmoVmo. `m_wio aŠVmVrb
gmIaoMr nmVir {Z`§{ÌV amhVo. `m_Ü`o H«$mo_moS>çwbrZ
(H«$mo{_`_bm ~§YZmV R>odUmao H$_r aoUy^ma Agbobo EH$
à{WZ)  ZmdmÀ`m O¡d-g§`wJmMm gh^mJ AgVmo.

H$m~m}hm`S´o>Q> M`mnM`m~amo~aM H«$mo{_`_ ½bwH$moO
Q>m°baÝg \°$ŠQ>a (GTF) `m O¡{dH$ g§`wJmMm KQ>H$ Amho.
GTF _wio BÝgw{bZMr {H«$`m gwb^ hmoVo d ½bwH$moOnmgyZ
D$Om© (ATP) {Z{_©VrMr à{H«$`m H$m`©j_ ~ZVo. Ë`m_wio
earamVrb D$Om©g§VwbZ amIÊ`mg H«$mo{_`_Mm _moR>m hmV^ma
bmJVmo.

H«$mo{_`_Mr ^y{_H$m Ho$di gmIa M`mnM`mnwaVr
_`m©{XV ZgyZ Vmo Ma~r ({b{nS>) M`mnM`mVhr _hÎdmMm
Amho. g§emoYZmZwgma H«$mo{_`__wio "dmB©Q>' H$moboñQ´>m°b
(LDL) H$_r hmoÊ`mg d "Mm§Jbo' H$moboñQ´>m°b (HDL)

dmT>Ê`mg _XV hmoVo. Ë`m_wio öX`{dH$ma, aŠVdm{hÝ`m§Mo
{dH$ma `m§Mm YmoH$m H$mhr à_mUmV H$_r hmoD$ eH$Vmo.

`m{edm` H«$mo{_`_ à{WZ M`mnM`mVhr AàË`j
^y{_H$m ~OmdVmo. A{_ZmoAmåbm§Mm `mo½` dmna, ñZm`y§Mr
dmT> d CVH$m§Mr XþéñVr `m à{H«$`m§_Ü`o Ë`mMm gh^mJ
AmT>iVmo. Ë`m_wio earamMr H$m`©j_Vm d Amamo½` {Q>H$dyZ
R>odÊ`mg H«$mo{_`_ Cn`wŠV R>aVmo.

earamV H«$mo{_`_Mr H$_VaVm {Z_m©U Pmbr, Va
½bwH$moO Q>m°baÝg H$_r hmoUo, _Yw_ohmgmaIr bjUo, WH$dm,
dOZ dmT> d H$moboñQ´>m°b Ag§VwbZ hmoD$ eH$Vo. Ë`m_wio
AmhmamVyZ nwaogo H«$mo{_`_ {_iUo Amdí`H$ Amho. g§nyU©
YmÝ`o, H$S>YmÝ`o, ~«moH$br, H$mOy-~Xm_ d `rñQ> ho
H«$mo{_`_Mo à_wI AÞòmoV _mZbo OmVmV.

_hÎdmMr ~m~ åhUOo H«$mo{_`_Mo gd© àH$ma Cn`wŠV
ZgVmV. {Ìg§`moOr H«$mo{_`_ (Cr3+) hm O¡{dH$Ñï>çm
Amdí`H$ d gwa{jV Amho; na§Vw fQ²g§`moOr H«$mo{_`_
(Cr6+) hm AË`§V {dfmar d H$H©$amoJOÝ` Agë`mZo Vmo
Amamo½`mg KmVH$ R>aVmo.

Aem àH$mao, AË`ën à_mUmV Agbm Var H«$mo{_`_
_mZdr earamVrb M`mnM` à{H«$`m§_Ü`o AË`§V _hÎdmMr
^y{_H$m ~OmdVmo. BÝgw{bZMr H$m`©j_Vm, D$Om©{Z{_©Vr d
öX`Amamo½` `m§gmR>r H«$mo{_`_ hm EH$ An[ahm`© gyú_
KQ>H$ Amho.

H«$mo{_`_Mo Am¡Úmo{JH$ Cn`moJ
H«$mo{_`_ hm H$R>rU, J§OamoYH$ Am{U M_H$Xma YmVy

Agë`m_wio CÚmoJm§_Ü`o Ë`mMm _moR>çm à_mUmda dmna
hmoVmo. Ë`mMo à_wI Am¡Úmo{JH$ Cn`moJ Ago AmhoV :
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1) ñQ>oZbog ñQ>rb CÚmoJ … bmoI§S>mV gw_mao 10-18%
H«$mo{_`_ {_gië`mZo ñQ>oZbog ñQ>rb V`ma hmoVo. J§O,
CîUVm d agm`Zm§Zm à{VH$ma {_iVmo. Ë`mMm dmna
ñd`§nmH$KamMr ^m§S>r, eñÌ{H«$`oMr gmYZo, Q>mŠ`m, nmBn
~ZdÊ`mgmR>r hmoVmo.

2) BboŠQ´>moßboqQ>J … YmVy§da nmVi H«$mo{_`_Mm Wa
MT>dbm OmVmo. dñVy§Zm M_H$, H$S>H$nUm d J§OamoYH$Vm
{_iVo. Ë`mMm dmna dmhZm§Mo ^mJ, Zi, gm`H$br,
gOmdQ>rÀ`m dñVy ~ZdÊ`mgmR>r hmoVmo.

3) {_lYmVy … {ZHo$b, H$mo~mëQ> BË`mXtgmo~V
H«$mo{_`_Mo {_lU. Cƒ Vmn_mZ ghZ H$aUmè`m
{_lYmVyMm  dmna OoQ> B§{OZ, Q>~m©BZ, Am¡Úmo{JH$ ^Å>çm
~ZdÊ`mgmR>r hmoVmo.

4) a§J d dU©Ðì`o … H«$mo{_`_ Am°ŠgmBS> (Cr
2
O

3
) -

{hadm a§J; boS> H«$mo_oQ> - {ndim a§J (AmVm _`m©{XV
dmna). `m {d{dY a§Jm§Mm dmna a§J, {ga°{_H$ Am{U H$mM
CÚmoJm§_Ü`o _moR>çm à_mUmV hmoVmo.

5) A{¾amoYH$ nXmW© (Refractories) H«$mo_mBQ>
(FeCr

2
O

4
) nmgyZ A{¾amoYH$ {dQ>m. Ë`m§Mm dmna ñQ>rb

CÚmoJmVrb ^Å>çm ~m§YÊ`mgmR>r hmoVmo.
6) H$mVS>r CÚmoJ … H«$mo{_`_ gë\o$Q> dmnê$Z H$mVS>r

H$_mdbr OmVo. Ë`m_wio H$mVS>r A{YH$ _D$, {Q>H$mD$ d
ObamoYH$ ~ZVo.

7) amgm`{ZH$ CÚmoJ Am°pŠgS>m`qPJ EO§Q>, CËàoaH$
(catalysts) `m§Mm dmna … agm`Z{Z{_©Vr, à`moJemim§_Ü`o
hmoVmo.

8) J§OamoYH$ H$moqQ>J … Am¡Úmo{JH$ `§Ìgm_J«rda
g§ajUmË_H$ Wa.

H«$mo{_`__wio hmoUmao àXÿfU
Am¡Úmo{JH$sH$aUmÀ`m PnmQ>çmZo Pmboë`m dmT>r_wio

n`m©daUmda AZoH$ àH$maMo Xþîn[aUm_ hmoV AmhoV. Ë`m§n¡H$s
OS> YmVyOÝ` àXÿfU hm EH$ J§^ra àH$ma AgyZ, H«$mo{_`_
(Chromium) `m YmVy_wio hmoUmao àXÿfU {deofV…
qMVmOZH$ _mZbo OmVo. H«$mo{_`_Mm dmna AZoH$
CÚmoJm§_Ü`o _moR>çm à_mUmda hmoV Agë`mZo Ë`mMm
Anì`` Am{U MwH$sMr {dëhodmQ> n`m©daU d _mZdr
Amamo½`mg YmoH$m {Z_m©U H$aVo.

H«$mo{_`_ àXÿfUmMo òmoV
H«$mo{_`__wio hmoUmao àXÿfU _w»`V… Am¡Úmo{JH$

gm§S>nmÊ`m_wio {Z_m©U hmoVo.

* Mm_So> CÚmoJmVyZ {ZKUmao gm§S>nmUr
* BboŠQ´>moßboqQ>J CÚmoJmVrb agm`Z`wŠV nmUr
* a§J d agm`Z H$maImÝ`m§Mm An{eï> nXmW©
* Am¡Úmo{JH$ H$Mè`mMr A`mo½` {dëhodmQ>
`m òmoVm§_YyZ H«$mo{_`_ ObòmoV, _mVr Am{U ^yObmV

{_giVmo d XrK©H$mi {Q>Hy$Z amhVmo.

n`m©daUmda hmoUmao n[aUm_
H«$mo{_`_ àXÿfUmMm n`m©daUmda J§^ra n[aUm_ hmoVmo.

ObòmoVm§_Ü`o {_gibobo H«$mo{_`_ _mem§_Ü`o d
ObMam§_Ü`o O¡dg§M`Z (bioaccumulation) KS>dyZ
AmUVo. _mVrVrb H«$mo{_`_ {nH$m§À`m dmT>rda {dnarV
n[aUm_ H$aVmo d AÞgmIir_m\©$V _mZdmn`ªV nmohmoMVmo.
n[aUm_r n`m©daUr` g_Vmob {~KS>Vmo.

_mZdr Amamo½`mda n[aUm_
Cr(VI)À`m g§nH$m©_wio AZoH$ Amamo½`{df`H$ g_ñ`m

CX²^dVmV.
* ËdMmamoJ, nwai, Aëga
* œgZg§ñWoMo {dH$ma
* `H¥$V d _yÌqnS>m§Mo ZwH$gmZ
* H$H©$amoJmMm YmoH$m ({deofV… \w$ß\w$gmMm)
* àXÿ{fV nmUr {nUo qH$dm Aem nmÊ`mV {nH$dbobo

AÞ godZ Ho$ë`mZo ho YmoHo$ A{YH$ dmT>VmV.

à{V~§Y Am{U Cnm`
H«$mo{_`_ àXÿfU amoIÊ`mgmR>r H$mhr _hÎdmMo Cnm`

Amdí`H$ AmhoV.
* Am¡Úmo{JH$ gm§S>nmÊ`mda `mo½` ewÕrH$aU à{H«$`m

am~dUo
* Cr(VI)Mo H$_r {dfmar Cr(III)_Ü`o ê$nm§Va

H$aUmè`m V§ÌkmZmMm dmna
* n`m©daUnyaH$ CËnmXZ nÕVtMm Adb§~
* H$R>moa H$m`Xo d Ë`m§Mr à^mdr A§_b~OmdUr
* OZOmJ¥Vr Am{U CÚmoJm§Mr gm_m{OH$ O~m~Xmar
H«$mo{_`__wio hmoUmao àXÿfU ho AmYw{ZH$ Am¡Úmo{JH$

`wJmVrb EH$ J§^ra AmìhmZ Amho. Am{W©H$ àJVrÀ`m
ZmdmImbr n`m©daU d _mZdr Amamo½`mH$So> Xþb©j H$aUo
YmoH$mXm`H$ R>ê$ eH$Vo. åhUyZM emœV {dH$mg Am{U
n`m©daUg§ajU `m§Mm g_Vmob amIyZ H«$mo{_`_ àXÿfUmda
{Z`§ÌU {_idUo AË`mdí`H$ Amho.
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gmam§e
{H$_mZ Ajam§V H$_mb Ame` ì`ŠVdy eH$Umar

A{^ì`ŠVr åhUOo H${dVm. gd© nwamVZ ^maVr` J«§W
H$mì`~Õ AmhoV. Ë`mVhr EImÚm Jmoï>rMo _mhmËå`
R>gdÊ`mH$aVm nwZamdVu aMZm _mobmÀ`m R>aVmV. Jo`
R>aVmV. nmR>m§Vamg gmoß`m R>aVmV. {Q>Hy$Z amhVmV. Ë`m_wio
aMZm nwZamdVu hmoV Joë`m. bKw AmdV©Zm§VyZ XrK© AmdV©Zm§V
{dñVmaV Joë`m. A{YH$m{YH$ àJë^ hmoV Joë`m.

_hfu ì`mgm§Zr aMbobo 24,000 ûcmoH$m§Mo am_m`U;
1,25,000 ûcmoH$m§Mo _hm^maV; VgoM 700 ûcmoH$m§Mr
^JdX²JrVm ho J«§W ~ìh§er AZwïw>n N>§XmV (8 Ajar) aMbo
Jobo. JrVoVrb H$mhr ûcmoH$ _mÌ B§ÐdO«m (11 Ajar)
d¥ÎmmV aMbobo AmT>iyZ `oVmV. g_W© am_Xmgm§Mo _ZmMo
ûcmoH$ ^wO§Jà`mV (12 Ajao) d¥ÎmmV, Va Ë`m§Mr
H$éUmï>Ho$ _m{bZr (15 Ajao) d¥ÎmmV aMbobr AmhoV.
ñdmV§Í`dra gmdaH$am§Mr "_mPo _¥Ë`wnÌ' hr H${dVm
dg§V{VbH$m (14 Ajao) d¥ÎmmVbr Amho. H$m{bXmgm§Mo
_oKXÿV ho I§S>H$mì` _§XmH«$m§Vm (17 Ajao) d¥ÎmmV aMbobo
Amho. nwînX§V J§Ydm©Zo aMbobo {ed_{håZ ho {edñVmoÌ,
~hþe… {eI[aUr (17 Ajao) d¥ÎmmV aMbobo Amho.
Odinmg gd©M _§Jbmï>Ho$ emXÿ©b{dH«$s{S>V (19 Ajao)
d¥ÎmmV ~m§Ybobr AgVmV. H$m{bXmgm§À`m A{^kmZ
emHw§$VbmMm _§JbmMaU, VgoM am_ajoÀ`m gwédmVrMo
Ü`mZhr ò½Yam (21 Ajao) d¥ÎmmV aMbobo AmhoV.

d¡{XH$ H$mimnmgyZ AmOnmdoVmo gd© _mZdr g§ñH¥$VtMo
gm_Ï`© åhUOo Ë`m§Mr ^mfm. Vr {H$_mZ Ajam§V H$_mb
Ame` ì`ŠVdy eH$Umar Agmdr, hr Ë`m§Mr YmaUm. _mZdr
g§ñH¥$VtMr àJVr Ë`m§À`m A{^ì`ŠVrVM gm_mdbobr
AgVo. Ë`m_wio {H$_mZ Ajam§V H$_mb Ame` ì`ŠV H$ê$
eH$Ê`mbm AmOhr AZÝ`gmYmaU _hÎd Amho Am{U
åhUyZM Amnë`m g§ñH¥$VrMm g_¥Õ dmagm Agbobo d¥Îm~Õ
H$mì`aMZoMo gm_Ï`© AmOhr AmamÜ` Amho.

`m emoY{Z~§YmV Amnë`m d¥Îm~Õ H$mì`aMZoVrb
g_¥Õr àH$Q> H$aÊ`mMm à`ËZ Ho$bobm Amho. qnJb_wZtZr
N>§XemñÌmMr aMZm Ho$br. amOm ^V¥©harZo aMboë`m
eVH$Ì`tVrb d¥Îmm§Mo ì`mH$aU H${dHw$bJwê$ H$m{bXmgm§Zr
"lwV~moY' ZmdmÀ`m J«§WmV d{U©bo Amho. Ë`m§VyZ {dH$mg
nmdV nmdV AmOMo N>§XemñÌ Amnë`mn`ªV nmohmoMbobo
Amho. Vo {eHy$Z KoD$Z hmoVH$ê$ {dÚmWu d¥Îm~Õ H$mì`aMZm
H$ê$ bmJbo Va Vo; dV©_mZ _mZdr OrdZmVrb
AZw^dboIZ, {ddaU, g§dmX Am{U ^mdZm {H$_mZ
Ajam§V H$_mb Ame`mÛmao ì`ŠV H$ê$ eH$Vrb Am{U
Amnmnë`m OrdZmV àJVrMr C§M {eIao JmRy> eH$Vrb.
Vgo ìhmdo Am{U Amnbm gm§ñH¥${VH$ dmagm Agbobo
H$mì`aMZmgm_Ï`© H$igmg nmohmoMmdo `mH$aVmM Ho$bobm
hm EH$ à`mg Amho!

AZwïw>n N>§X
am_m`U, _hm^maV, ^JdX²JrVm `m§Mr aMZm àm_w»`mZo

AZwïw>n N>§XmV Ho$br Jobr Amho. `mV àË`oH$s AmR> AmR>
Ajam§Mo Mma MaU AgVmV. `m aMZog gm_mÝ`V… ûcmoH$
åhQ>bo OmVo. åhUOo EHy$U ~Îmrg Ajam§V Oo gm§Jm`Mo Agob
Vo gm§{JVbo Jobo nm{hOo. Ë`mH$aVm  ~hþYm XmoZ, VrZ, àg§Jr
Mma dm nmM Ajam§Mo eãXM Cn`moJmV AmUbo OmVmV.
A{^ì`ŠVr g§hV AgVo Am{U eãX Zo_Ho$ AgVmV.
MaUmVrb nmMdo, ghmdo Am{U gmVdo Aja n{hë`m d
{Vgè`m MaUmV AZwH«$_o bKw, Jwê$, Jwê$ Agmdo Va Xþgè`m
Am{U Mm¡Ï`m MaUmV Vo AZwH«$_o bKw, Jwê$, bKw Agmdo
BVH$sM H$m` Vr Amdí`H$Vm "lwV~moYmV' d{U©bobr Amho.
MaUm§V Aja èhñd AgVmhr XrK© Cƒmamdo Agmhr àKmV
Amho. Eadr aMZog ^anya _moH$irH$ {_iV Agë`mZo
aM{`Ë`mg hm N>§X IynM gmo`rMm Amho. ghO Amho.

CXmhaUmW© … A{n ñdU©_`r b§H$m, Z _o bú_U
amoMVo& OZZr OÝ_^y{_ü, ñdJm©X{n Jar`{g&&

_moOŠ`m Ajam§Mo gm_Ï`©

Za|Ð Jmoio
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åhUOo (_amR>r AZwdmX) : gmoÝ`mMr O[a hr b§H$m,
bú_Um ZmdSo> _bm& OÝ_XmÌrM ^y _mPr, Wmoa ñdJm©hþZr
Ago&&

am_ bú_Umg åhUVmo, b§H$m Oar gmoÝ`mMr Agbr
Var, ho bú_Um, _mPr OZZr OÝ_^y_rM _bm ñdJm©hÿZhr
Wmoa dmQ>Vo. hr g§nyU© g§H$ënZm EH$mM ûcmoH$mV ghOnUo
gm§JVm Ambr ho AZwïw>n N>§XmMo gm_Ï`© Amho.

{hVmonXoemVrb nwT>rb ûcmoH$ nmhm …
CÚ_oZ{h {gX²Ü`pÝV, H$m`m©{U Z _ZmoaW¡…&
Z {h gyáñ` qghñ`, à{dí`pÝV _wIo _¥Jm…&&
åhUOo (_amR>r AZwdmX) : Ho$ë`mZo hmoV Amho ao,

BpÀN>ë`mZo Z Ho$di& Pmonboë`m Z qghmÀ`m, Vm|S>r àdoeVr
ney&&

CÚ_mMo _hÎd gm§JUmam hm Aënmjar ûcmoH$ Va
gw^m{fV åhUyZM JUë`m OmV AgVmo. ho AZwïw>n N>§XmMo
gm_Ï`© Amho.

nmd©Vr e§H$amg Ooìhm {dîUwghòZm_mg n`m©` åhUyZ
EImXm Aënmjar Cnm` {dMmaVo Voìhm _hmXod gm§JVmV …
am_ am_o{V am_o{V, a_o am_o _Zmoa_o& ghòZm_ VÎmwë`§,
am_Zm_ damZZo&&

åhUOo (_amR>r AZwdmX) : _Zmoa_o a_Vmo _r, am_Zm_mV
gmaIm& ghòZm_ Vo Vwë`, am_Zm_mg gw§Xar&&

WmoS>Š`mV {dîUwghòZm_mg n`m©` åhUyZ gm§{JVbobm
hm ûcmoH$M Vmo Aënmjar Cnm` Amho. ho AZwïw>n N>§XmMo
gm_Ï`© Amho.

^JdX²JrVoVhr H$mhr H$mhr {ZdoXZo AmR> Ajar
MaUm§V gm§JUo AdKS> hmoVo. Ë`m_wio Vr {dñVm[aV AH$am
Ajar MaUm§V gm§{JVbr Jobr. CXmhaUmW© -

dmgm§{g OrUm©{Z `Wm {dhm`, Zdm{Z J¥†m{V
Zamo@nam{U& VWm earam{U {dhm` OrUm©Ý`Ý`m{Z g§`m{V
Zdm{Z Xohr&& - ^JdX²JrVm-2-22, B§ÐdO«m

gm§Sw>{Z`m OO©a OrU© dñÌo, _Zwî` KoVmo Xþgar ZdrZ&
Ver {M Q>mHy${Z OwZr earao, AmË_m{h KoVmo Xþgar {Zamir &&
- JrVmB©-2-22, B§ÐdO«m

{dZmo~m§Zr JrVoMm Ho$bobm g_ûcmoH$s _amR>r AZwdmX
EdT>m gmW© Amho, H$s Ë`mVrb eãXm§Zm n`m©` emoYyZhr
gmnS>V ZmhrV. Zo_Ho$ Am{U _moOHo$ eãX. Ë`m_wio Oer
JrVm Aënmjar Amho VerM JrVmB©hr Aënmjar Amho.
Varhr _yi g§H$ënZm nyU© gm_Ï`m©{Zer ì`ŠV hmoVoM hmoVo;
hmoD$ eH$Vo, ho "B§ÐdO«m' d¥ÎmmMo _moOŠ`m Ajam§Vrb
gm_Ï`© Amho. _J ^mfm g§ñH¥$V Agmo H$s _amR>r.

_amR>r ^mfoMo AjaboUo åhUOo g_W© am_Xmgñdm_tMo

"_ZmMo ûcmoH$'. ho 204 ûcmoH$ ^wO§Jà`mV d¥ÎmmV aMbo
AmhoV. `mV àË`oH$ MaUmV ~mam Ajao AgVmV. Vo
Aënmjar Va AmhoVM, AË`§V Ame`KZhr AmhoV.

CXmhaUmW© … _Zm g‚mZm ^pŠVn§Wo{M Omdo, Var lrhar
nm{dOoVmo ñd^mdo& OZt qZÚ Vo gd© gmoSy>{Z Úmd|, OZt d§Ú
Vo gd© ^mdo H$amdo&&

ñdmV§Í`dra gmdaH$am§Zr àm`mondoeZmZo OrdZ g_má
Ho$bo. _¥Ë`wnydu Ë`m§Zr AmnU dmagm§H$aVm amï´>^ŠVrMr
H$moUVr {_iH$V gmoSy>Z OmV AmhmoV Ë`m~m~V gìdrg
H$S>ì`m§Mr EH$ H${dVm aMbr. "_mPo _¥Ë`ynÌ'. Ë`mVrb
AIoaMo H$S>do Va EdT>o àoaH$ Am{U à^mdembr Amho H$s,
gmè`mM amï´>^ŠVm§da Vo A{_Q> N>mn gmoSy>Z OmVo. Vr gd©
H${dVmM "dg§V{VbH$m' d¥ÎmmV Amho. `mV àË`oH$ MaUmV
Mm¡Xm Ajao AgVmV. 14 x 4=56 Ajam§V Ë`m§Zr {Xbobm
amï´>^ŠVrMm dmagm AZ_mob AgmM Amho. Vo åhUVmV -

H$s KoVbo d«V Z ho Apåh A§YVoZo, bãYàH$me
B{Vhmg {ZgJ©_mZo& Oo {Xì` XmhH$ åhUyZ Agmd`mMo,
~wX²Ü`mM dmU Y[abo H$[a ho gVrMo&&

g_W© am_Xmgñdm_tMr "H$éUmï>Ho$' _mÌ Ë`mhÿZ
{dñVm[aV Aem "_m{bZr' d¥ÎmmV aMbobr AmhoV. `mV
àË`oH$ MaUmV n§Yam Ajao AgVmV.

CXmhaUmW©… {df`O{ZV gyIo gm¡»` hmoUma Zmhr,
VwO{dU aKwZmWm dmoIQ>o gd©H$mhr& aKwHw$i{Q>iH$m ao hrV
_mPo H$amdo, Xþ[aV Xþ[a hamdo gñdê$nr ^amdo&&

H${dHw$bJwê$ H$m{bXmgmÀ`m "_oKXÿV' `m I§S>H$mì`mV
Va gd© OJmVrb AX²^wV, H$ënZmaå` Aer XÿVH$Wm AË`§V
Ab§H$m[aH$ eãXm§V ì`ŠV Ho$bobr Amho. ho g§nyU© H$mì`M
"_§XmH«$m§Vm' d¥ÎmmV ~Õ Amho. `mV àË`oH$ MaUmV gVam
Ajao AgVmV. nU Ë`m d¥ÎmmMo gm_Ï`© nmhm -

Yy_Á`mo{V… g{bb_éVm§ g§{ZnmV… ¹$ _oK…& g§XoemWm©…
¹$ nQw>H$aU¡… àm{U{^… àmnUr`m…&& BË`m¡ËgwŠ`mXn[aJU-
`ÝJwøH$ñV§ ``mMo& H$m_mVm© {h àH¥${VH¥$nUmüoVZmMoVZofw&&

- nyd©_oK-_oKXÿV, H$m{bXmg, _§ÐmH«$m§Vm; åhUOoM
Yya-Ádmbm-Ob-PwiwH$ øm§ZrM hm _oK XmQ>o&

àmÊ`mÛmao H$idw eH$Vmo, VmoM g§Xoe hm Zo&& {ZOudm§Mr
`w{V AgwZhr, `mo{Obm XÿV H$m_r& ào_mVm©bm, g{Od
ZgwZr, ^mgbm _oK Zm_r&&

J§Yd©amO nwînX§V {da{MV {ed_{håZ ñVmoÌmVrb EH$m
ûcmoH$mMm C„oI ñdm_r {ddoH$mZ§Xm§Zr {eH$mJmoVrb ^mfUmV
^maVr` nma§n[aH$ _mÝ`VoMm g§X^© XoVmZm CX²Y¥V Ho$bm
hmoVm. VmoM AmnU nmhÿ `m. `m d¥ÎmmVhr àË`oH$ MaUmV
gVam Ajao AgVmV.
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Ì`r gmL²»`§ `moJ… newn{V_V§ d¡îUd{_{V; à{^Þo
àñWmZo na{_X_X… nÏ`{_{V M& éMrZm§ d¡{MÍ`mÑOwHw${Q>b
ZmZmnWOwfm§; Z¥Um_oH$mo Jå`ñËd_{g n`gm_U©d Bd&&

åhUOoM
Agmo gm§»`m§Mohr, {ed_V d {dîUy{à` Oar; Aem

_§Vì`m§Zm {hVH$a Ago _mJ© {_iVr& éMr d¡{dÜ`mZo
AdKS>, gwYo n§W YaVr; nar gmè`m§Zmhr, Vd daM dmQ>o
n[aUVr&&

`mV H$moUË`mhr Y_m©db§{~`mg Amnë`m B©œamMm
daM, Amnë`mbm n[aUVrg ZoVmo Ago dmQ>V AgVo, hoM
gm§{JVbobo Amho. {H$Vr _moOHo$ eãX AmhoV Am{U {H$Vr
Zo_H$m ^md.

"emXÿ©b{dH«$s{S>V' d¥Îm Va _§Jbmï>H$m§_wio gd©lwVM
AgVo. `m d¥ÎmmV àË`oH$ MaUmV EH$moUrg Ajao AgVmV.
Varhr, Ë`mV d{U©bobo ^maV_mVoMo ho {MÌ nmhm. CÊ`mnwè`m
19 x 4=76 Ajam§V ^maV_mVoMo `WmW© dU©Z Ho$bo Amho.

e§^y, Org _Z… gamodaObo, Hw§$^m{^foH$m H$ao
dmho qgYw {Z ~«÷nwÌ Ob Vo, qhXr g_wÐmH$So>&
Eogm aå` {Zdmg ^maV, {OWo Amåhr Agy amhV
H$moUrhr _w{i amoIw Zm eH$Vgo, Ë`m ^maVmMm aW&&
am_ajoVrb Ü`mZ åhUOo n{hbmM ûcmoH$ ò½Yam d¥ÎmmV

Amho. `m d¥ÎmmV àË`oH$ MaUmV EH$drg Ajao AgVmV.
_mÌ am_mMo EdT>o {dbmo^Zr` {MÌ Ho$di 21 x 4=84
Ajam§V gm_mdUo Ho$di ò½Yam d¥ÎmmÀ`m gm_Ï`m©ZoM
gmYbobo Amho.

Ü`m`oXmOmZw~mhþ§ Y¥VeaYZwf§ ~ÕnÙmgZñW§
nrV§ dmgmodgmZ§ ZdH$_bXbñn{Y©ZoÌ§ àgÞ_²&
dm_m‘>mê$T>grVm _wIH$_b{_b„moMZ§ ZraXm^§
ZmZmb‘>maXrá§ XYV_wéOQ>m_ÊS>Z§ am_M§Ð_²&&
åhUOo
qMVy AmOmZw~mhÿ eaYZwfYam ~ÕnÙmgZñWm
Zogo nrVm§~am Omo ZdH$_bXbm gmaIm Vmof ZoÌr&
S>mì`m A§H$mV grVm Z`Z _wI {VMo nmhVr _oKdU©
emo^o Am^yfUm§Zr {dbgV nwaVm Ho$e^yfoZ am_&&
`mhÿZhr {dñV¥V d¥Îmo A{YH$m{YH$ dÊ`© {df`mMr

Vn{ebmZo na§Vw Zo_Ho$nUmZo _m{hVr XoD$ eH$VmV. nwT>o
AmpÊdH$ {dXbZmMo (A°Q>m°{_H$ {\$OZMo) VÎd
"ldUm^aU' d¥ÎmmV gm§JÊ`mMm à`ËZ Ho$bm Amho. `mV
àË`oH$ MaUmV 23 Ajao AgVmV. 23 x 4=92 Ajam§V
g§nyU© à{H«$`oMo `WmW© dU©Z, ZmX_mYw`© Am{U _moOHo$nUmMo
gm_Ï`© EH${ÌV Ho$ë`mMo {XgyZ `oVo. AmYr ~Ky `m H$s,
Vr _yi à{H«$`m H$m` AgVo.

OJmVrb gdm©V OS> Aem `wao{Z`_ AUyda, doJmZo
{daŠVH$ (Ý`yQ´>m°Z) H$U YS>H$dë`mg, {dXbZ ({\$OZ)
KSy>Z `oVo. øm à{H«$`oV `wao{Z`_ AUy Xþ^mJVmo. AX_mgo
EH$mM AmH$mamMo XmoZ bhmZ AUy {Z_m©U hmoVmV. gamgarZo
Xa à{V{H«$`oV VrZ Zdo {daŠVH$ OÝ_VmV Am{U 20 H$moQ>r
{dOH$dmoëQ> ({ddmo) CîUVm _wŠV hmoVo. EH$m
{daŠVH$m~Xbr VrZ Zdo OÝ_mbm `oV Agë`mZo, Vohr nwÝhm
AemM à{H«$`m KS>dyZ AmUy eH$VmV. AerM gmIir
gwê$ am{hbr Va gm_mÝ` B§YZmhÿZ gw_mao AãOnQ> A{YH$
D$Om© VodT>çmM B§YZmVyZ _wŠV hmoD$ eH$V AgVo. hoM
Amho AUwD$Om©{Z{_©VrMo _w»` VÎd. {dXbZ. `mM à{H«$`oMo
dU©Z "ldUm^aU' d¥ÎmmV H$aÊ`mMm à`ËZ BWo Ho$bobm
Amho. _yi "_{hfmgwa_{X©Zr' ñVmoÌhr `mM d¥ÎmmV aMbobo
Amho.

{dXbZ Vo KS>Vo YS>Hy$Z {daŠVH$ _yi `wao{Z`_m
_J AUw ^§JwZ, hmo` Xþ^mOZ, VrZ {daŠVH$, _moH${bVm&
AUw XþgaoM Zdo KS>Vr _J, XmoZ \w$Qy>Z {Xem gwQ>Vm
{dIwaV XmoZ hOma{h bmI {ddmo CaOm{h VerM VXm&&

`m_wio d¥Îm~Õ H${dVm§Mo _moOŠ`m Ajam§V
A{YH$m{YH$ Vnerb Zo_Ho$nUmZo ì`ŠV H$aÊ`mMo gm_Ï`©
AYmoaopIV hmoVo. JaOoZwgma A{YH$m{YH$ {dñVmamMr d¥Îmohr
CnbãY AmhoV. _mÌ `m§Mm Cn`moJ H$aÊ`mMo H$m¡eë` A§Jr
~mUdë`mg Amnmnë`m H$m`©joÌm§Vhr Aënmjam§V
A{YH$m{YH$ Ame` ì`ŠV H$aUo eŠ` hmoUma Amho. Vmo
gd`rMmM EH$ ^mJ hmoD$Z OmUma Amho Am{U Ë`m_wio
Amnbr àJVrhr AH$pënV JVrZo hmoD$ eH$Uma Amho!

- Za|Ð Jmoio
nvgole@gmail.com
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