
àH¥${V H$s àmW©Zm
AnZr MhMhmQ> go à^mV Ho$ JrV JmVo n{j¶m| H$mo, àmUdm¶w XoH$a h[a¶mbr ’¡$bmZo dmbo

d¥jm| H$mo, ‘¢ {dZ‘«Vmnyd©H$ Z‘ñH$ma H$aVm hÿ±& N>moQ>r-N>moQ>r Mt{Q>¶m| Ho$ l‘nyU© OrdZ gm¢X¶©,
H$m¡Am| Ho$ g‘yh go EH$Vm H$m g§Xoe Xo ahr, Amo àH¥${V ‘mVm! ‘¢ AmnHo$ MaU ñne© H$aVm hÿ±&
‘¢ ñd¶§ H$mo àH¥${V H$m EH$ H$U ‘mÌ ‘mZVm hÿ±& ‘oar Vah hr {Jbh[a¶m| H$mo, MrVm| H$mo ̂ r OrZo
H$m A{YH$ma h¡, Bg{bE ‘¢ CZHo$ Amdmgm| H$mo hm{Z Zht nhþ±MmD±$Jm, àmH¥${VH$ g§nXmAm|
Xþén¶moJ Zht H$ê±$Jm, {dfagm¶Z Ed§ ßbmpñQ>H$ Ho$ Hy$‹S>m| go àXÿfU Zht ’¡$bmD±$Jm& ‘¢ Bg ~mV
H$s enW boVm hÿ±& Ag‘§Og ‘| Z ahVo hþE A§Y{dídmg Xÿa H$aZo H$m à¶mg H$ê±$Jm& àH¥${V
H$mo gmjr ‘mZH$a ‘¢ ¶h àU H$aVm hÿ± {H$ àH¥${V Ho$ g§ajU Ho$ {bE O¡d {d{dYVm H$s
ajm H$ê±$Jm, emñÌr¶ Ñ{ï>H$moU aIZo dmbo N>mÌ O¡gm ì¶dhma H$ê±$Jm&
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INSPIRE AWARDS

Inspire is a National level programme to strengthen the roots of
our traditional and technological development.

The major aims of Innovations in Science Pursuit for Inspired
Research (INSPIRE) programme are...

• Attract intelligent students towards sciences

• Identifying intelligent students and encourage them to study science from early age

• Develop complex human resources to promote scientific, technological development
and research

Inspire is a competitive examination. It is an innovative programme to make younger
generation learn science interestingly. In 11th five year plan nearly Ten Lakhs of students
were selected during 12th five year plan (2012-17) Twenty Lakhs of students will be selected
under this programme.

Two students from each high school (One student from 6 - 8 classes and one from 9 -
10 classes) and one student from each upper primary school are selected for this award.

Each selected student is awarded with Rs. 5000/-. One should utilize 50% of amount
for making project or model remaining for display at district level Inspire programme.
Selected students will be sent to State level as well as National level.

Participate in Inspire programme - Develop our country.

Jm¡a¡¶m H$m g§Xoe
‘mZVm hÿ± {H$..

AmO Ho$ ‘erZr ¶wJ ‘|
h‘mam MhMhmZm Vwåh| naoemZ H$a OmVm h¡

A~ Vwåh| ¶h Zht ^mVm h¡
bo{H$Z ³¶m do Vwåht Wo?

Omo h‘mao MhMhmZo H$mo ew^ g‘mMma ‘mZVo Wo
AnZo ~am‘Xm| ‘| h‘mao {bE Km|gbo ~ZmVo Wo

H$b VH$...
‘§{Xam| Ho$ AmJo,

nmR>embm ‘| Om Ho$
O~ h‘ MhMhmVo Wo..

bmoJ h‘mao gmW JwZJwZmVo Wo
Vm{b¶m± ~OmVo Wo
‘wPo AmíM¶© h¡..
³¶m do Vwåht Wo?

Zht, do Vw‘ Zht hmo gH$Vo
‘oao do ‘mZd {‘Ì H$ht Imo J¶o h¢..
Vw‘ Vmo N>Vm| dmbo Kam| ‘| ahVo hmo,
’$gbm| na H$sQ>ZmeH$ {N>‹S>H$Vo hmo

‘mo~mBb Q>mdam| go {dX²¶wV Va§Jo {~IoaVo hmo
Vw‘ OmZVo hmo {H$..
BZgo h‘| IVam h¡

¶hm± h‘mam dmg Zht..
‘wPo ‘mby‘ h¡..

Vwåho§ ‘wPo CÎma XoZo H$s µOê$aV Zht
qH$Vw Ü¶mZ aho ¶h R>rH$ Zht hmo ahm
Vwåh| Xÿa ^{dî¶ {XImB© Zht Xo ahm

AmO h‘ bwá hmo aho h¢,
H$b...
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S>m°. Q>r.dr.Eg. a‘oe
g‘Ýd¶H$, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

lr‘Vr E‘. Xr{nH$m,
àd³Vm,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

Vob§JmUm gaH$ma X²dmam àH$m{eV, h¡Xam~mX

µH$mZyZ H$m AmXa H$a|&
{dZ¶ go ah|&

{dX²¶m go ~‹T>|&
A{YH$ma àmá H$a|&

S>m°. H$‘b ‘h|Ðÿ, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. pñZ½Ym Xmg, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. ¶emoYam H$Zo[a¶m, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. Cn|Xa aoS²>S>r,
àmo’o$ga Ed§ AÜ¶j, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

g§nmXHg§nmXHg§nmXHg§nmXHg§nmXH $$$$$

g‘Ýd¶H$

Ord {dkmZ
H$jm-H$jm-H$jm-H$jm-H$jm-VIII

BIOLOGICAL SCIENCE
CLASS - VIII

(HINDI MEDIUM)
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lr g§Ord Hw$‘ma, Eg.E., OoS>.nr.EM.Eg.
AåXmnwa, {ZOm‘m~mX

lr Zmob Omogo’$, EM.E‘.,  g|Q> Omo’o$âg hmB©
ñHy$b, am‘mJw§S>‘, H$ar‘ZJa
lr à‘moX Hw$‘ma n¡Yr, Eg.E.,

OoS>.nr.EM.Eg. ~r.Ama.gr. nwa‘, lrH$mHw$b‘
lr eõ  VmO ~m~w, Eg.E.,

OoS>.nr.EM.Eg. {MbHw$a, a§Jm aoS²>S>r
lr Eg.dr. am‘amOw, Eg.E.,

OoS>.nr.EM.Eg. dobw{‘ZoSw>, ZbJm|S>m

S>m°. Q>r.dr.Eg. a‘oe
g‘Ýd¶H$, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX
lr Eg. {Vé‘bm M¡VÝ¶m, àd³Vm,

S>r.AmB©.B©.Q>r. Amo‘adëbr, lrH$mHw$b‘
lr gr.EM. Ho$ed amd, àd³Vm,
S>r.AmB©.B©.Q>r. hZw‘mH$m|S>m, da§Jb
lr {dîUwdÕ©Z aoS²>S>r, Eg.E.,

OoS>.nr.EM.Eg. H$S²>Vmb, ‘h~y~ZJa
lr h[a àgmX, Eg.E.,

OoS>.nr.EM.Eg. AHw$‘ëbm, H$Z©yb

lr E. gË¶Zmam¶U aoS²>S>r
{ZXoeH$,

amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,
h¡Xam~mX&

lr ~r. gwYmH$a
{ZXoeH$,

gaH$mar nmR²>¶nwñVH$ ‘wÐU {d^mJ,
h¡Xam~mX&

S>m°. Cn|Xa aoS²>S>r,S>m°. Cn|Xa aoS²>S>r,S>m°. Cn|Xa aoS²>S>r,S>m°. Cn|Xa aoS²>S>r,S>m°. Cn|Xa aoS²>S>r,
àmo’o$ga Ed§ AÜ¶j, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

 nmR²>¶nwñVH$ {Z‘m©U Ed§ àH$meZ g{‘{V

boIH$ JU

J«m{’$³g Am¡a {S>OmBqZJ

qhXr AZwdmX g‘Ýd¶H
S>m°. amOrd Hw$‘ma qgh,

¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

qhXr AZwdmX g§nmXH$
lr‘Vr ào‘bVm ZWmZr,lr‘Vr ào‘bVm ZWmZr,lr‘Vr ào‘bVm ZWmZr,lr‘Vr ào‘bVm ZWmZr,lr‘Vr ào‘bVm ZWmZr,

godm{Zd¥Îm àdº$m, qhXr ‘hm{dX²¶mb¶, ZëbmHw§$Q>m, h¡Xam~mX&
qhXr AZwdmX g‘yh

OOOOO

lr‘Vr g§Ü¶m amo{hUr, Eg.E.,
Eb.E‘.Or.EM.Eg. ~oJ‘ ~mµOma, h¡Xam~mX&

lr‘Vr b{bVm H$monaH$a, Eg.E.,
Eg.Or.dr.E‘. gwëVmZ ~mµOma, h¡Xam~mX&

lr‘Vr ‘mYwar Hw$bH$Uu, Eg.E., Am¶© H$Ý¶m
{dX²¶mb¶, gwëVmZ ~mµOma, h¡Xam~mX&

gÁ}. g{dVm, Eg.E., ∫Á\Á §“ÁtÏ∫ Ã∫ §ÊÃy¬Á¬,
§Áu¬N˛Á uƒtΩÆÁ¬Æ, §zT™ §Á„\Á∫, h¡Xam~mX&
Ama.~r.Eg.~r. ~m{bH$m {dX²¶mb¶, ~oJ‘

~mµOma, h¡Xam~mX&

lr‘Vr gy. »ytzƒy, Eg.E.,
 \y.LY.LY.LÃ. áÓ¬úzb, \yƒ uƒrÁå

S>m°. amOrd Hw$‘ma qgh,
¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

lr E. am‘M§Ðæ¶m, Eg.E.,
µOoS>.nr.EM.Eg. am‘nëbr, H$sgam, a§JmaoS²>S>r&

‘w. gwbo‘mZ Abr Am{Xb,
¶y.nr.Eg. {‘¶m©bJw‹S>m, ZbJm|S>m&

lr‘Vr ardm O¶gdmb, àdº$m, qhXr
‘hm{dX²¶mb, ZëbmHw§$Q>m, h¡Xam~mX&
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^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m

g^r Ordm| Ho$ {bE àH¥${V OrdZ H$m òmoV h¡& MQ²>Q>mZ, Ob, nd©V, Km{Q>¶m±, no‹S>, OmZda
Am{X g^r Bg‘| {dX²¶‘mZ h¢& qH$Vw g~H$m AnZm {^ÝZ ApñVËd h¡& ‘Zwî¶ ^r àH¥${V H$m
EH$ ^mJ h¡&

àH¥${V ‘| ‘Zwî¶ H$s {deof nhMmZ CgH$s {deof qMVZ j‘Vm Ho$ H$maU h¡& ¶hr {deof
qMVZ j‘Vm ‘mZd H$mo àH¥${V Ho$ AÝ¶ VËdm| ‘| AbJ nhMmZ XoVr h¡& ¶X²¶{n ¶h gm‘mÝ¶
Am¡a gmYmaU àVrV hmoVr h¡, bo{H$Z ¶h h‘mao X¡{ZH$ OrdZ ‘| AZoH$ àH$ma Ho$ àmH¥${VH$
ahñ¶m| go naXm CR>mVr h¡ Am¡a h‘| àH¥${V Ho$ {ZH$Q> bo OmVr h¡&

‘mZd AnZr ghO~wX²{Y qMVZ Ho$ ‘mÜ¶‘ go AZoH$ MwZm¡{V¶m| H$m gm‘Zm H$aVm hr ahVm
h¡& CgH$s  {Okmgm, àH¥${V ‘| Nw>no àíZm| Ho$ CÎma ImoOZo ‘| gX¡d bJr ahVr h¡& {dkmZ H$m
H$m¶© ‘Zwî¶ H$mo Bgr àíZOmb go ~mha bmZm h¡& Bg g§X ©̂ ‘|, Hw$N> Am¡a àíZ, Hw$N> Am¡a
{dMma Am¡a Hw$N> Am¡a AZwg§YmZ H$m¶m] H$s Amdí¶H$Vm h¡&

d¡km{ZH$ AÜ¶¶Z {H$gr g‘ñ¶m Ho$ {ZpíMV hb H$s àm{á Ho$ {bE AZoH$ ì¶dpñWV ‘mJ©
gwPmVr h¡& AZwg§YmZ ImoOnyU© H$m¶m] na AmYm[aV hmoVm h¡, AWm©V àíZm| H$s nhMmZ H$aZm,
CZHo$ CÎma ‘mby‘ H$aZm, {’$a CZHo$ à¶moJ Ûmam ¶Woï> CÎma H$s ImoO H$aZm, AZwg§YmZ H$s
à{H«$¶m Ho$ ^mJ hmo gH$Vo h¢& Eogm Bg{bE ³¶m|{H$ J¡br{b¶m| Zo H$hm Wm {H$ d¡km{ZH$ Hw$N>
Zht ~pëH$ àíZ H$aZo H$s j‘Vm H$m {dH$mg H$aZm h¡&

{dkmZ H$s H$jm H$m {ejU H$m¶© ~ÀMm| H$mo d¡km{ZH$ T>§J go gmoMZo Am¡a H$m¶© H$aZo Ho$
{bE àmoËgm{hV H$aZo dmbm hmoZm Mm{hE& gmW hr BgHo$ Ûmam N>mÌm| ‘|  àH¥${V Ho$ à{V ào‘
CËnÞ hmoZm Mm{hE& CZ‘| Eogr j‘Vm CËnÞ hmo {Oggo {H$ do AnZo Amgnmg H$s àH¥${V ‘|
{Z{hV {d{dYVm Am¡a ì¶dñWm H$mo g‘P Ed§ gamh gH|$& d¡km{ZH$ A{YJ‘ Ho$db ZdrZ
dñVwAm| H$m CËnmXZ Zht h¡&

h‘| àH¥${V ‘| {Z{hV A§Vgª~§Ym| Am¡a A§V…{Z^©aVm H$mo g‘PVo hþE, Bgo {~Zm hm{Z
nhþ±Mm¶o BgHo$ ‘yb ŷV {gX²Ym§Vm| H$mo g‘PZo H$s Amdí¶H$Vm h¡& ‘mÜ¶{‘H$ ñVa Ho$ ~ÀMo AnZo
Amgnmg H$s àH¥${V ‘| hmo aho n[adV©Z Ho$ bjUm| H$mo g‘PZo H$s g§kmZmË‘H$ j‘Vm aIVo
h¢& gmW hr gmW do A‘yV© ^mdm| Ho$ {díbofU H$s j‘Vm ^r aIVo h¢&

Bg ñVa na, h‘ CZH$s Vrd« qMVZ j‘Vm H$m X‘Z, {Zam g‘rH$aUm| Ed§ nm[a^m{fH$
{gX²Ym§Vm| H$mo aQ>m H$a Zht H$a gH$Vo& AV… h‘| H$jmH$j ‘| EH$ Eogo A{YJ‘ dmVmdaU H$m
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{Z‘m©U H$aZm Mm{hE Ohm± ~ÀMm| H$mo AnZo d¡km{ZH$ kmZ  H$mo à¶moJ H$aZo, g‘ñ¶m hb
H$aZo Ho$ {d{dY g‘mYmZm| H$s ImoO H$aZo Ed§ BZgo g§~§{YV ZdrZ g§~§Y ñWm{nV H$aZo H$m
Adga {‘bo&

d¡km{ZH$ AÜ¶¶Z H$mo Ho$db H$jmH$j VH$ gr{‘V Zht ‘mZm Om gH$Vm& BgH$m
à¶moJembm Ed§ ~mhar joÌ go ̂ r àJm‹T> g§~§Y h¡& AV… {dkmZ Ho$ {ejU ‘| joÌ AZw^d Ed§
àm¶mo{JH$ H$m¶m] H$mo AË¶{YH$ ‘hËd {X¶m OmZm Mm{hE&

AmO amï´>r¶ nmR²>¶M¶m© H$s ê$naoIm-2005 Ho$ AZwXoem| H$mo A{Zdm¶© ê$n go bmJy H$aZo
H$s Amdí¶H$Vm h¡ Omo {dkmZ H$s {ejm H$mo ñWmZr¶ ndoe go Omo‹S>Zo na ~b XoVm h¡& {ejm
H$m A{YH$ma A{Y{Z¶‘-2009 Zo gwPmd {X¶m h¡ {H$ h‘| ~ÀMm| ‘| {df¶ g§~§Yr gm‘Ï¶m] Ho$
{dH$mg na Ü¶mZ XoZm Mm{hE& O¡gm {H$ {dkmZ {ejU Bg àH$ma {H$¶m OmZm Mm{hE {Oggo
N>mÌm| ‘| d¡km{ZH$ qMVZ H$m {dH$mg hmo&

{dkmZ {ejU H$m ‘w»¶ A§J, d¡km{ZH$m| Ho$ qMVZ Ho$ VarHo$ Ed§ àË¶oH$ Am{dîH$ma Ho$
nrN>o H$s àoaUm go N>mÌm| H$mo AdJV H$amZm h¡& Am§Y« àXoe amÁ¶ nmR²>¶H«$‘ H$s ê$naoIm-2011

H$hVr h¡ {H$ ~ÀMm| H$mo {d{dY g§X^m] Ho$ ~mao ‘| AnZo ñd¶§ Ho$ Cnm¶ Ed§ {dMma àH$Q> H$aZo
‘| gj‘ hmoZm Mm{hE& Bg {dkmZ H$s nmR²>¶nwñVH$ H$mo SCF Ho$ ‘mZX§S>m| Ed§ {ZX}em| Ho$ AmYma
na V¡¶ma {H$¶m J¶m h¡ {Oggo N>mÌm| ‘| d¡km{ZH$ d AZwg§YmZmË‘H$ T>§J go gmoMZo g§~§Yr
AmË‘{dídmg H$m {dH$mg hmo&

h‘ {dX²¶m^dZ gmogm¶Q>r, amOñWmZ H$m, ZdrZ nmR²>¶nwñVH$ Ho$ àmê$nrH$aU Ed§
AÜ¶m¶m| Ho$ boIZ H$m¶© ‘| gh¶moJ Ho$ {bE YÝ¶dmX A{n©V H$aVo h¢& gmW hr Bg nmR²>¶nwñVH$
Ho$ {Z‘m©U ‘| ^mJ boZo dmbo {df¶ {deofkm|, boIH$m|, Q>§H$U Ed§ ‘wÐUH$Vm©Am| H$m amÁ¶
e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX Am^ma àH$Q> H$aVr h¡& n[afX Bg à{H«$¶m ‘| {OZH$m
^r gh¶moJ àË¶j Ed§ namoj ê$n go àmá hþAm h¡, CZHo$ à{V Am^ma àH$Q> H$aVr h¡&

¶h nmR²>¶nwñVH$ ~ÀMm| H$mo Ad~moY H$amZo ‘| AÜ¶mnH$m| H$mo H|$Ðr¶ ̂ y{‘H$m {Z^mZr h¡& h‘
Amem H$aVo h¢ {H$ AÜ¶mnH$ Bg nmR²>¶nwñVH$ H$m g‘w{MV T>§J go Cn¶moJ H$aVo hþE ~ÀMm| ‘|
d¡km{ZH$ qMVZ à{H«$¶m H$m {Z‘m©U H$aZo H$m nyU© à¶mg H$a|Jo&

{ZXoeH$,
amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,

   Vob§JmUm, h¡Xam~mX

SCERT T
ELA

NGANA



vi

{à¶ {ejH$OZ!
ZdrZ nmR>çnwñVH$ H$m {Z‘m©U Bg àH$ma {H$¶m h¡ {H$ ~ÀMmo| H$s {ZarjU e{º$  H$m

{dH$mg {H$¶m Om gHo$ {Oggo CZ‘| AZwg§YmZ Ho$ à{V {Okmgm {dH${gV hmo& ¶h AÜ¶mnH$m| Ho$
{ejU H$s nhbr àmW{‘H$Vm hmoZr Mm{hE {H$ ~ÀMm| ‘| ~ÀMm| ‘| grIZo Ho$ à{V é{M CËnÞ
H$s Om¶o& amîQ´>r¶ Am¡a amÁ¶ H$s nmR²>¶M¶m© H$s ê$naoIm Am¡a {ejm H$m A{YH$ma A{Y{Z¶‘ Ho$
XñVmdoOm| ‘| {dkmZ {ejU ‘| H«$m§{VH$mar n[adV©Z H$s Amdí¶H$Vm H$mo ñdrH$ma {H$¶m J¶m h¡&
¶h nmR²>¶nwñVH$ Bgr àH$ma H$s A{^bmfmAm| H$s ny{V© Ho$ CX²Xoí¶m| H$mo Ü¶mZ ‘| aIVo hþE {Z{‘©V
H$s JB© h¡& AV…, {dkmZ Ho$ {ejH$m| H$mo {ejU g§~§Yr ZdrZ Ñ{ï>H$moU AnZmZo H$s Amdí¶H$Vm
h¡& Bg g§X ©̂ ‘|, h‘ ‘³¶m H$aZm Am¡a ³¶m Zht’ {H«$¶mH$bmn XoI gH$Vo h¢&

• g§nyU© nmR²>¶nwñVH$ n‹T>| Am¡a JhamB© Ho$ gmW àË¶oH$ g§H$ënZm H$m {díbofU H$a|&
• nmR²>¶nwñVH$ ‘|, àË¶oH$ {H«$¶mH$bmn Ho$ Ama§̂  Ed§ A§V ‘|, Hw$N> àíZ {X¶o J¶o h¢& AÜ¶mnH$ H$mo

Mm{hE {H$ do CZHo$ Ûmam H$jmH$j ‘| MMm© Ama§̂  H$a|, CÝh| CÎma ImoOZo d ~VmZo H$m ‘m¡H$m X|,
CÝh| JbV/ghr H$m Amng ‘| {ZU©¶ H$aZo X| Am¡a {’$a Cg g§H$ënZm H$s ì¶m»¶m H$a|&

• ~ÀMm| Ho$ {bE Eogr {dH$mgerb/¶wOZm~X²Y J{V{d{Y¶m| H$m {Z‘m©U H$a| {Oggo nmR²>¶nwñVH$ ‘|
{Z{hV g§H$ënZmAm| H$mo g‘PZo ‘| ghm¶Vm {‘bo&

• nmR>JV g§H$ënZmAm| H$mo Xmo VarHo$ go àñVwV {H$¶m Om gH$Vm h¡- EH$ H$jmH$j {ejU VWm Xÿgam
à¶moJembm H$m¶©&

• àm¶mo{JH$ H$m¶© AÜ¶m¶ H$m EH$ ̂ mJ h¡& AV… AÜ¶mnH$ H$mo Mm{hE {H$ dh ~ÀMo H$mo àË¶oH$ J{V{d{Y
ñd¶§ H$aZo Ho$ {bE ào[aV H$ao& bo{H$Z gmW hr ¶h ^r Ü¶mZ aho {H$ ~ÀMo AbJ-WbJ Z n‹S>|&

• ~ÀMm| H$mo ¶h AZwXoe {X¶m OmZm Mm{hE {H$ do à¶moJembm J{V{d{Y¶m± H$aVo g‘¶ d¡km{ZH$ gmonmZm|
H$m AZwgaU H$a| Am¡a Cggo g§~§Yr gma V¡¶ma H$a Cgo àX{e©V H$a|&

• nmR²>¶nwñVH$ ‘| {S>ã~o ê$nr AmH$mam| ‘| Hw$N> J{V{d{Y¶m± Xr JB© h¢- ‘gmo{ME Am¡a MMm© H$s{OE, AmBE
H$a|, gmjmËH$ma b|, {ddaU V¡¶ma H$a|, Xrdma n{ÌH$m na àX{e©V H$a|, àXe©Z ‘| ^mJ b|, joÌ
{ZarjU H$a|, {deof {XZm| H$m Am¶moOZ H$a|& BZ g~H$m {Zdm©h H$aZm A{Zdm¶© h¡&

• ‘AnZr {ejH$ go ny{N>E, nwñVH$mb¶ ¶m B§Q>aZoQ> Ûmam kmV H$a|’- Bg àH$ma H$s J{V{d{Y¶m| H$m
{Zdm©h ^r Adí¶ {H$¶m OmZm Mm{hE&

• ¶{X {H$gr AÝ¶ {df¶ g§~§Yr g§H$ënZm nmR²>¶nwñVH$ ‘| Am OmVr h¡ Vmo Cg {df¶ Ho$ AÜ¶mnH$ H$mo
H$jm ‘| ~wbmH$a Cggo ñnï> H$admZm Mm{hE&

• g§~§Yr do~gmBQ>m| H$m nVm bJmZm Am¡a CÝh| N>mÌm| H$mo XoH$a, CZHo$ {bE B§Q>aZoQ> gw{dYm CnbãY
H$admH$a {dkmZ {ejU Ho$ à{V àmoËgm{hV {H$¶m OmZm Mm{hE&

• nmR>embm Ho$ nwñVH$mb¶ ‘| {dkmZ H$s nwñVH$m| Ed§ n{ÌH$mAm| H$s ì¶dñWm hmoZr Mm{hE&
• àË¶oH$ N>mÌ H$mo àmoËgm{hV {H$¶m OmZm Mm{hE {H$ do àË¶oH$ AÜ¶m¶ H$mo n‹T>m¶o OmZo go nhbo ñd¶§

n‹T>Zo H$m à¶mg H$a|& gmW hr nhbo Cgo ñd¶§ g‘PZo H$m à¶mg H$a|& Bgo Ü¶mZ ‘| aIVo hþE
nmR²>¶nwñVH$ ‘| ‘ZmoaoIm{MÌ Ed§ MMm© g§~§Yr J{V{d{Y¶m± ^r Xr JB© h¢&

• {d{dY {ejU g§~§Yr ¶moOZmAm| H$m {Z‘m©U H$aZm, O¡go-{dkmZ ³b~, ̂ mfU, S´>mB§J, {dkmZ g§~§Yr
H${dVmE± {bIZm, ‘m°S>b, MmQ>© Am{X ~ZmZm& Bggo ~ÀMm| ‘| n¶m©daU, O¡d-{d{dYVm g§~§Yr
n[apñW{V¶m| Ho$ à{V gH$mamË‘H$ Ñ{ï>H$moU CËnÞ hmoVm h¡&

• H$jmH$j, à¶moJembm Ed§ ~mhar joÌ {ZarjU g§~§Yr AZoH$ {H«$¶mH$bmn nmR²>¶nwñVH$ ‘| {X¶o J¶o
h¢ {OZHo$ {ZarjU Ed§ àXÎmm| H$mo gVV g‘J« ‘yë¶m§H$Z Ho$ A§VJ©V AnZm¶m Om gH$Vm h¡&
h‘mam {dídmg h¡ {H$ Amn Bg dmñV{dH$Vm H$mo g‘P|Jo {H$ {dkmZ H$m {ejU nmR> H$mo
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aQ>dmH$a Zht, ~pëH$ BgHo$ {bE Hw$N> ‘yë¶dmZ Aä¶mgm| d J{V{d{Y¶m| H$m {Z¶moOZ H$aVo hþE {H$¶m Om
gH$Vm h¡ {Oggo do AnZr Amgnmg H$s g‘ñ¶mAm| H$m g‘mYmZ d¡km{ZH$ T>§J go H$a gH|$& gmW hr AnZo
^mdr OrdZ H$s MwZm¡{V¶m| H$m gm‘Zm g‘w{MV T>§J go H$a gH|$&

{à¶ {dX²¶m{W©¶mo!
{dkmZ H$s {ejm H$m AW© narjm ‘| ~ohVa A§H$ àmá H$aZm hr Zht h¡& AmnHo$ gm‘Ï¶©, O¡go-
Vm{H©$H$ qMVZ Ed§ ì¶dpñWV T>§J go H$m¶© H$aZm, AnZo AZŵ d Ûmam grIZm, AnZo Ûmam grIo
kmZ H$mo AnZo X¡{ZH$ OrdZ ‘| à¶moJ H$aZm Am{X ‘| {dH$mg ̂ r Amdí¶H$ h¡& BZH$s àm{á hoVw
d¡km{ZH$ n[a^mfmAm| H$mo aQ>H$a ¶mX H$aZm Zht, ~pëH$ BZH$m {díbofUmË‘H$ T>§J go AÜ¶¶Z
{H$¶m OmZm Mm{hE& BgH$m VmËn¶© h¡ {H$ {dkmZ H$s g§H$ënZm H$mo grIZo Ho$ H«$‘ ‘| h‘| MMm©,
{ddaU, Om±M Ho$ {bE àm¶mo{JH$ {Z¶moOZ, {ZarjU H$aZm, ñd¶§ H$s ¶w{º$¶m| Ho$ AmYma na
{ZîH$f© na nhþ±MZm Am{X g§~§Yr J{V{d{Y¶m± H$aZr hm|Jr& ¶h nmR²>¶nwñVH$ AmnH$mo Bg àH$ma
Ho$ AÜ¶¶Z ‘| ghm¶H$ {gX²Y hmoJr&

h‘| BZ gm‘Ï¶m] H$s àm{á hoVw BZ q~XþAm| H$m AZwgaU H$aZm hmoJm-
• AÜ¶mnH$ Ûmam nmR> n‹T>m¶o OmZo go nhbo Cgo ñd¶§ n‹T>|&
• CZ q~XþAm| H$mo {bI| {OÝh| AmnZo AÀN>r àH$ma g‘Pm h¡&
• nmR> Ho$ {gX²Ym§V na Ü¶mZ Xr{OE& CZ g§H$ënZmAm| H$mo nhMm{ZE {OÝh| nmR> H$mo JhamB© Ho$ gmW

OmZZo d g‘PZo Ho$ {bE AmnH$mo g‘PZm h¡&
• AnZo AÜ¶mnH$m| Ed§ {‘Ìmo§ go CZ àíZm| go g§~§{YV MMm© H$aZo ‘| Z {PPH|$ {OÝh| ‘gmo{ME Am¡a

MMm© H$s{OE’ Ho$ A§VJ©V {X¶m J¶m h¡&
• AmnH$mo àm¶mo{JH$ H$m¶© H$aVo g‘¶ ¶m nmR> Ho$ AÜ¶¶Z Ho$ Xm¡amZ Hw$N> g§Xoh Am gH$Vo h¢, CÝh|

‘wº$ Ed§ ñnï> T>§J go AnZo AÜ¶mnH$m| Ed§ {‘Ìm| Ho$ g‘j àH$Q> H$a|&
• àm¶mo{JH$ H$m¶m] H$m {Z¶moOZ H$a| Ed§ CÝh| à¶moJembm ‘| AÜ¶mnH$ Ho$ g‘j H$aHo$ XoI| Omo {H$

{H$gr g§H$ënZm H$mo AÀN>r Vah g‘PZo Ho$ {bE AË¶§V Amdí¶H$ h¡& à¶moJm| Ho$ ‘mÜ¶‘ go
grIZo Ho$ Xm¡amZ AmnH$mo AZoH$ g§H$ënZmE± grIZo H$mo {‘b gH$Vr h¢, CZna Ü¶mZ X|&

• ñd¶§ Ho$ {dMma Ho$ AmYma na, H$moB© AnZr d¡H$pënH$ {d{Y kmV H$s{OE&
• àË¶oH$ nmR> H$mo AnZo X¡{ZH$ OrdZ H$s n[apñW{V¶m| go Omo‹S>H$a XoI|&
• Ü¶mZ Xr{OE {H$ àË¶oH$ nmR> àH¥${V g§ajU Ho$ {bE {H$g àH$ma ào[aV H$aVm h¡&
• gmjmËH$ma Am¡a joÌr¶ n¶©Q>Z d {ZarjU Ho$ g‘¶ g‘yh ‘| H$m¶© H$a|& {H$¶o J¶o H$m¶© H$m {ddaU

V¡¶ma H$aZm Ed§ Cgo àX{e©V H$aZm A{Zdm¶© h¡&
• àË¶oH$ nmR> g§~§Yr OmZH$mar B§Q>aZoQ>, nmR>embm nwñVH$mb¶ Am¡a à¶moJembm Ûmam àmá H$aZo H$m

à¶mg H$a|&
• ZmoQ>~wH$ ¶m narjm ‘| {díbofUmË‘H$ Ed§ AnZo ñd¶§ Ho$ AZŵ d H$mo gpå‘{bV H$aVo hþE AnZo

eãXm| ‘| {b{IE&
• AnZo nmR²>¶nwñVH$ g§~§Yr nwñVH$m| H$mo n{‹T>E& gmW hr gmW Amn {OVZr g§̂ d hm| CVZr {H$Vm~|

n‹T>Zm AË¶§V bm^H$mar h¡&
• AnZr nmR>embm ‘| {‘Ìm| Ho$ gh¶moJ go {dkmZ ³b~ H$m¶©H«$‘ H$m g§MmbZ H$a|&
• CZ g‘ñ¶mAm| H$m nVm bJmBE {OÝh| ñWmZr¶ joÌm| ‘| bmoJm| H$mo gm‘Zm H$aZm n‹S> ahm h¡&

{dkmZ ³b~ ‘| CgHo$ ~mao ‘| MMm© H$s{OE&
• AnZr {dkmZ H$s H$jm ‘| grIo {H$gr kmZ Ho$ ~mao ‘| {H$gr {H$gmZ, H$bmH$ma Am{X go MMm©

H$a|&
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Ano{jV XjVmE±

H«$.g§. Ano{jV XjVmE± {ddaU

1.

2.

3.

4.

5.

6.

7.

{df¶ H$s g‘P

àíZ nyN>Zm - AZw‘mZ bJmZm

àm¶mo{JH$ H$m¶© - joÌ {ZarjU

g‘mMma g§H$bZ - n[a¶moOZm

{MÌm§H$Z,Z‘yZm {Z‘m©U X²dmam
g§Mma

àe §gm Am ¡ a gm ¢X¶ ©emñÌr¶
g§doXZerbVm, ‘yë¶

X¡{ZH$ OrdZ go Omo ‹S>Zm, O¡d
{d{dYVm g§~§Yr OmJê$H$Vm

N>mÌ XoIo J¶o CXmhaU Am¡a H$maUm| H$m {ddaU Xo gH|$& VwbZm
H$aVo hþE g‘mZVm Ed§ ôX ~Vm gH|$& nmR²>¶nwñVH$ ‘| Xr JB©
g§H$ënZmAm| Ho$ ~mao ‘| ~Vm gH|$& ~ÀMo AnZo ñd¶§ Ho$ ‘ZmoaoIm
{MÌ ~Zm gH|$&

~ÀMo g§H$ënZm g‘PZo Ho$ {bE àíZ nyN> gH|$ Am¡a g§~§{YV
MMm© ‘| ^mJ bo gH|$& do {X¶o J¶o g§X ©̂ na n[aH$ënZm H$a
gH|$&

nmR²>¶nwñVH$ ‘| Xr JB© g§H$ënZmAm| H$mo g‘PZo Ho$ {bE ñd¶§
à¶moJ H$a gH$Zm& do joÌ {ZarjU ‘o§ ^mJ bo gH|$ Am¡a CZna
AnZr [anmoQ>© {bI gH|$&

~ÀMo g‘mMma g§H$bZ (gmjmËH$ma, B§Q>aZoQ> Am{X) H$a nmZm
Am¡a CZH$m ì¶dpñWV T>§J go {díbofU H$a nmZm& do AnZr
ñd¶§ H$s n[a¶moOZmE± H$a gH|$&

~ÀMo AnZr g‘Pr hþB© g§H$ënZm {MÌ, Z‘yZo Am{X Ho$ ‘mÜ¶‘
go àñVwV H$a gH|$& do g‘mMmamo§ H$m AmboIm| Ho$ ê$n ‘|
àñVwVrH$aU H$a gH|$&

~ÀMo ‘mZde{º$ Ed§ àH¥${V H$s àe§gm H$a gH|$& àH¥${V Ho$
à{V g§doXZerb hmo gH|$& do g§d¡Ym{ZH$ ‘yë¶m| H$m AZwgaU
H$a gH|$&

~ÀMo grIr JB© d¡km{ZH$ g§H$ënZm H$m à¶moJ AnZo X¡{ZH$
OrdZ ‘| H$a gH|$& do O¡d {d{dYVm Ho$ à{V OmJê$H$ hmo gH|$&SCERT T
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H$mo{eH$m-OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m-OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m-OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m-OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m-OrdZ H$s ‘m¡{bH$ BH$mB©
(Cell – Fundamental Unit of Life)

gyú‘ Ordm| H$m {dídgyú‘ Ordm| H$m {dídgyú‘ Ordm| H$m {dídgyú‘ Ordm| H$m {dídgyú‘ Ordm| H$m {díd     (ßÁT-----1&2)
(World of the Micro–organisms) (Part-1&2)

O§VwAm| ‘| àOZZ O§VwAm| ‘| àOZZ O§VwAm| ‘| àOZZ O§VwAm| ‘| àOZZ O§VwAm| ‘| àOZZ (Animal Reproduction)

{H$emoamdñWm{H$emoamdñWm{H$emoamdñWm{H$emoamdñWm{H$emoamdñWm     (Adolescence Stage)

{d{^ÝZ nm[apñW{VH$ V§Ì{d{^ÝZ nm[apñW{VH$ V§Ì{d{^ÝZ nm[apñW{VH$ V§Ì{d{^ÝZ nm[apñW{VH$ V§Ì{d{^ÝZ nm[apñW{VH$ V§Ì     (Different Ecological Systems)

nm¢Ym| go Amhma CËnmXZ nm¢Ym| go Amhma CËnmXZ nm¢Ym| go Amhma CËnmXZ nm¢Ym| go Amhma CËnmXZ nm¢Ym| go Amhma CËnmXZ (Food from Plants)

O§VwAm | go Amhma CËnmXZO§V wAm | go Amhma CËnmXZO§V wAm | go Amhma CËnmXZO§V wAm | go Amhma CËnmXZO§V wAm | go Amhma CËnmXZ
(Production and Management of Food from Animals)

Z gm±g boZo bm¶H$Z gm±g boZo bm¶H$Z gm±g boZo bm¶H$Z gm±g boZo bm¶H$Z gm±g boZo bm¶H$, , , , , Z nrZoZ nrZoZ nrZoZ nrZoZ nrZo     bm¶H$bm¶H$bm¶H$bm¶H$bm¶H$
(Not for Breathing, Not for Drinking)

h‘ AñdñW ³¶m| hmoVo h¢?h‘ AñdñW ³¶m| hmoVo h¢?h‘ AñdñW ³¶m| hmoVo h¢?h‘ AñdñW ³¶m| hmoVo h¢?h‘ AñdñW ³¶m| hmoVo h¢?(Why do we fall Ill?)

O¡d {d{dYVm O¡d {d{dYVm O¡d {d{dYVm O¡d {d{dYVm O¡d {d{dYVm (Bio divercity)

{dkmZ ³¶m h¡? {dkmZ ³¶m h¡? {dkmZ ³¶m h¡? {dkmZ ³¶m h¡? {dkmZ ³¶m h¡? (What is Science?)
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Omo àH¥${V Ho$ ahñ¶m| go naXm CR>mVm h¡& {dkmZ
g§gma H$s KQ>ZmAm| H$mo Xem©Zo H$m ‘mJ© h¡&

{Okmgm CËnÞ hmoZo na CgH$m g‘mYmZ Ty>±‹T>Zm
d¡km{ZH$ gmoM H$s àW‘ d AmYma^yV {ebm h¡&
h‘mao Mmamo§ Amoa nmB© OmZo dmbr AZoH$ dñVwE±
h‘mao ‘pñVîH$ ‘| {Okmgm Ho$ A§Hw$a ~moVr h¢& BZ‘|
Ãz Hw$N> Hw$N> Ho$ CÎma nmZm gab h¡, Hw$N> Ho$ H${R>Z
^r hmo gH$Vr h¡& AmBE h‘ {ZåZ AZw^dm| H$mo
XoIo§& AnZm AZŵ d ^r ~VmBE&

1. O~ n{Îm¶m± ~‹T>Vr h¢ Vmo do no‹S> go ³¶m| P‹S>Vr
h¡§?

2. YÎubÆÁÂ [S>ã~o ‘| aIr {‘R>mB© H$mo H¡$go nhMmZ
boVr h¡§?

3. h‘| {XZ ‘| Vmao ³¶m| Zht {XImB© XoVo h¡§?
4. AMma „Q∫Á§ Zht hmoVm h¡& naÝVw gmå~a

„Q∫Á§ hmo OmVm h¡& ³¶m|?
5. {~Z ‘m¡g‘r dfm© VWm A{Z¶§[ÌV H$sQ>m| go

{H$gmZ ^¶^rV hmoVm h¡& Bg g‘ñ¶m H$mo
H¡$go gwbPm¶m Om¶o?

6. ∫ÁzT N{˛Ãz “Ázoz “{? osÁ GåÃz §Yåz Nz˛ o∫yNz˛

EÁ{∫ GúÁÆ MÆÁ “{?

EH$ n[apñW{Vk Zrbn{j¶m| Ho$ àmXo{eH$

Am{X ‘mZd go VwbZm H$a| Vmo h‘mao nmg Omo
gw{dYmE± CnbãY h¢ do ~‹S>o AmíM¶©\åN˛ h¡& H§$ß¶yQ>a,
‘mo~mBb ’$moZ, B§Q>aZoQ>, A§V[aj¶mZ, g§H$a ^moÁ¶
nXmW©, amo~mo{’$ë‘, XdmB¶m± Am{X g^r {dkmZ H$s
XoZ h¢ Omo ‘ybV… Hw$N> ‘Zwî¶m| H$s ~wX²{Y H$m
Gú¬u£á h¢& do g^r h‘mar \{Ãz hr bmoJ Wo, Hw$N>
CXmhaUm| H$mo Ü¶mZ {XOrE & EH$ n[apñWVrVk
bo{H$Z CZHo$ gmoMZo d {ZarjU H$aZo d g‘PZo
H$m VarH$m {^Þ Wm& do àH¥${V H$mo EH$ {d{eï>
Ñ{ï> go XoIVo Wo& AmBE, g‘P| {H$ do H¡$go gmoMVo
Am¡a H$m¶© H$aVo Wo&

{dkmZ ³¶m h¡?

{dkmZ N˛Á Es| “{ ‘mZd Ûmam {H$gr H$m¶© H$mo
{d{eï> d ì¶dpñWV T>§J go H$aZm h¡, Omo àmH¥${VH$
g§gma H$m B{Vhmg Ed§ CgH$s H$m¶© àUmbr H$mo
g‘PmVm h¢& {OgH$m AmYma {Zu∫jU EÁ{∫ ̂ m¡{VH$
à‘mU hmoVo h¢& Bg‘| àmH¥${VH$ KQ>Zm Ho$ {ZuajU
Ûmam Ed§ à¶moJmË‘H$ H$m¶m] H$m {deof ‘hËd h¡&
Bg‘| {Z¶§[ÌV n[apñW{V¶m| ‘| àmH¥${VH$ KQ>ZmAm|
H$m narjU {H$¶m OmVm h¡&

{dkmZ ¶h kmZ H$m H«$‘~Õ AÜ¶¶Z h¡ {OgH$m
AmYma à¶moJmË‘H$ hmoVm h¡& {dkmZ EH$ gmYZ h¡

AÜ¶m¶

1
{dkmZ ³¶m h¡?

What is Science?
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2 {dkmZ ³¶m h¡?

Science ({dkmZ) eãX bo{Q >Z ^mfm
"Scientia" Ho$ eãX go ~Zm h¡ {OgH$m AW© 'kmZ'
h¡&

dmñV{dH$ AW© ‘| {dkmZ kmZ H$mo àmá H$aZo
H$s nÕ{V h¡& Bg nÕ{V ‘| àmH¥${VH$ n[aKQ>ZmAm|
H$mo g‘PZo VWm n[a^m{fV H$aZo Ho$ {bE {ZarjU
Ed§ à¶moJmË‘H$ nÕ{V¶m± Cn¶moJ ‘| bmB© OmVr h¡§&
{dkmZ, kmZ H$m H«$‘~Õ AÜ¶¶Z Ûmam ‘mZdVm
H$mo bm^ nhþ±MmZm ¶m {’$a {dkmZ, gX¡d H«$‘~Õ
AÜ¶¶Z ¶m kmZ àm{á H$m ‘mJ© h¡& uƒrÁå N˛Áz

uN˛Ãy uƒ Æ Nz̨  §Á∫z ™ı N¿̨ ™§Ú E•ÆÁÃ N˛y úÚuo Nz̨

øú ™ı ú∫yßÁu o uN˛ÆÁ \Á ÃN˛oÁ “{@

{dkmZ ³¶m| h¡?
ì¶{º$JV X¥{ï>H$moU$

d¡km{ZH$m| Zo à‘wI ê$n go OmZH$m[a¶m| H$mo
ÜÆÁå ‘| ∫Q H$a Z¶o {dMmam| H$m à¶moJ {H$¶m ¶m
nwamZo {dMmam| H$mo A‘mÝ¶ {H$¶m& d¡km{ZH$ bmoH${à¶
hþE ³¶m|{H$ CÝhm|Zo Z¶r ImoOm| Ûmam àH¥${V H$mo
g‘PZo ‘| h‘mar gmoM H$m {dH$mg {H$¶m& Mmho
dh S>m¶Zmogm°a H$s ZB© Om{V¶m| H$s ImoO hmo ¶m
na‘mUw ~§YZ Ho$ Z¶o ‘mJ© H$s ImoO& A{YH$m§e
d¡km{ZH$m| H$mo Bg ~mV H$s Iwer h¡ {H$ CÝhm|Zo
nwamZo AZOmZo VÏ¶m| H$mo ImoO {ZH$mbm, nwamZr
g‘ñ¶mAm| H$mo gwbPm¶m ¶m AZoH$ JbV YmaUmAm|
H$mo ~Xbm&
gm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moUgm‘m{OH$ X¥{ï>H$moU

Cnamoº$ ‘V Ho$ AZwgma ¶o {dMma ¶Xr ‘mZd Ho$
{dkmZ Ho$ à{V éPmZ VWm g‘mO go BgHo$ g§~§Y
H$mo Xe©Vm h¡ {H$gr H$mo AmíM¶© hmoJm {H$ g‘mO
¶m amḯ> BZH$mo (d¡km{ZH$m| H$mo) {dkmZ hoVw YZam{e
^r XoVm h¡& àmH¥${VH$ {díd Ho$ åÓoå {dH$mg H$m¶©

ì¶dhmam| H$m {ZarjU H$aVm h¡& EH$ ^yJ^©emñÌr
(Geologist) Ordmí‘ Ho$ {dVaU H$m narjU
H$aVm h¡& XmoZm| d¡km{ZH$ àmH¥${VH$ n[aKQ>Zm Ho$
{Z¶‘ H$m {ZarjU H$aVo h¡§&$ d¡km{ZH$ BZ à¶moJm|
H$mo H$aHo$ XoIVo h¡§ VWm gmYmaU OZVm H$mo BgH$s
gÀMmB© ~VmVo h¡§& EH$ IJmobemñÌr AmH$me J§Jm
H$m {MÌrH$aU H$aVm h¡ VWm ‘m¡g‘ {deofk
(climatologist) ‘m¡g‘r Jwã~mao Ûmam XÎmm§em|
(data) H$mo Xem©Vm h¡& ¶o bmoJ ^r JhZ AÜ¶¶Z
go {ZarjU H$aVo h¡§&

Cnamoº$ CXmhaU {ZarjUmË‘H$ {dkmZ h¡& A~
h‘ à¶moJmË‘H$ {dkmZ Ho$ CXmhaU XoI|Jo& EH$
agm¶ZemñÌr amgm¶{ZH$ {H«$¶mAm| H$s Xa H$mo
{d{^Þ VmnH«$‘m| ‘| XoIVm h¢, EH$ Ý¶yp³b¶a
^m¡{VH$emñÌr {H$gr JmobmH$ma nW ‘| {deof H$U
Ho$ H$moUr¶ doJ Ho$ n[aUm‘ ‘| gmd©^m¡{‘H$ {Z¶‘
H $ s Im oO H $aVm h ¡ & EH OrdemñÌr
(Biologist)${H$gr {deof D$VH$ H$s {H«$¶m H$m
{ZarjU H$a d¡gm hr ì¶dhma H$aZo dmbo VËdm| H$m
nVm bJmVm h¡& Hw$N> d¡km{ZH$ amoJm| Ho$ H$maH$m| H$s
ImoO H$aVo h¡ VWm Hw$N> d¡kmZ{H$ amoJm| Ho$ amoH$Wm‘
H$m à¶ËZ H$aVo h¡& ¶o bmoJ h‘oem à¶moJembmAm|
‘| g’o$X EàoZ (Coat) nhZH$a H$m¶© H$aVo h¡§&

¶o g^r bmoJ (d¡km{ZH$) àH¥${V H$s Jh∫ÁF|
H$mo g‘PZo VWm d¡gm hr AmJo hmoVm ahoJm ~VmZo
Ho$ {bE AË¶{YH$ à¶moJH$a, àH¥${V H$m {ZarjU
H$a CZH$mo [aH$mS>© H$aVo h¡§& h‘ ZrMo E•ÆÁÃE•ÆÁÃE•ÆÁÃE•ÆÁÃE•ÆÁÃ

N˛∫ıTz N˛∫ıTz N˛∫ıTz N˛∫ıTz N˛∫ıTz {H$ BZH$m ‘w»¶ CÔoí¶ CZ nwamZr YmaUmAmo§
H$mo (eVmãXr nyd© ¶m {’$a EH$ dfÁż nyd© d¡km{ZH$mo§
Ho$ ‘V) JcV {gÕ H$a CgHo$ ~Xbo ‘| àH¥${V H$mo
g‘PZo Ho$ ~ohVa ‘mJm] H$mo Xem©Zm h¡&
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Ho$ {b¶o g‘mO ³¶m| g§gmYZ ‘wh¡¶m H$amVm h¡& BZ
d¡km{ZH$m| H$mo {H$gZo ào[aV {H$¶m {H$ ƒz AnZm
OrdZ Bg åÓoå kmZ Ho$ {dH$mg ‘| A{n©V H$a
{X¶m?

bmoJm| H$s OrdZ e¡br {H$g Vah AÀN>r ~Zm¶r
Om¶ ¶h à~b BÀN>m CZ d¡km{ZH$m| Ho$ ‘Z ‘| hmoVr
h¡& AmZwdm§{eH$ emñÌ (Geneticist) ‘| AÜ¶¶Z
{H$¶m OmVm h¡ {H$ EH$ nr‹T>r go Xÿgar nr‹T>r ‘| JwUm|
H$m n[adhZ {H$g àH$ma hmoVm h¡& Ordem[ñÌ¶m|
(Biologists) Zo amoJm| H$m ’¡$bmd {H$g Vah hmoVm
h¡, Bgo g‘PmH$a bmoJm| H$s OrdZe¡br H$mo gwYmaZo
H$m à¶ËZ {b¶m& ŷJ ©̂ d¡km{ZH$mo§ Zo AÀN>o ‘m°S>b
{dH${gV H$a àmH¥${VH$ {dnXmAm| O¡go ŵH$ån,
ßÓÀQ¬å, Ádmbm‘wIr {dñ’$moQ> H$s nyd©gyMZm go AdJV
H$amZm, Am{X ‘hËdnyU© H$m¶© {H$¶o& {H$gr ^r
bmoH$Vm§{ÌH$ Xoe ‘| Eogo d¡km{ZH$mo§ H$mo g§gmYZm| H$s
CnbãYVm Xr OmVr h¡ Omo Am‘ OZVm H$s ^bmB©
H$m ‘mJ© ImoOZo ‘| bJo h¢&

AÝ¶ H$m¶© {OZgo g‘mO H$s Am{W©H$ CÞ{V
hmo, ^yJ^©em{ñÌ¶m| Zo Bg g§X^© ‘| AZoH$ H$m¶©
{H$¶o& Eogr AZoH$ ‘hËdnyU© d à^mdr ‘mJ© ImoO
{ZH$mbo {OZgo àmH¥${VH$ g§gmYZ O¡go noQ´>mo{b¶‘
Am¡a A¶ñH$ H$s ImoO ¶m nwZ…àm[á hþB©& dZñn{Vk
Zo {d{^Þ àH$ma Ho$ nm¡Ymo§ H$m AÜ¶¶Z H$a, CZHo$
~mao ‘| OmZH$a, H¥${fYZ H$mo ~‹T>mdm XoH$a, amï´> Ho$
nmofH$ Ed§ Am{W©H$$ ñVa H$m {dH$mg {H$¶m&
agm¶Zem[ñÌ¶m| Zo amgm¶{ZH$ nXmWm] go VWm
^m¡{VH$em{ñÌ¶m| Zo ZB© CnbpãY¶m| go amï´> Ho$
Am{W©H$ {dH$mg ‘| gh¶moJ {X¶m h¡& g§gma ‘| Ohm±
g^r amï´> Am{W©H$ à{V¶mo{JVm ‘| OH$‹S>o hþE h¡§&
dhm± {dkmZ H$s ¶h ghm¶Vm ^{dî¶ H$s Am{W©H$
O‘mny±Or go H$‘ Zht h¡&

{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z{dkmZ Ed§ n[adV©Z
Science and Change

¶{X d¡km{ZH$ {Za§Va ImoO ¶m Z¶o VÏ¶m| Ed§
{gÕm§Vm| H$m {dH$mg H$aVo aho§ Vmo {dkmZ Ûmam
àmá kmZ H$m {hñgm EH$ ñWm¶r n[adV©Z bm¶oJm&
¶h n[adV©Z àH¥${V H$mo g‘PZo ‘| A{YH$ ghm¶H$
hmoJm& ¶h V^r g§^d h¡ O~ {Za§Va àíZm| Ûmam
àM{bV {dMmam| H$mo gwYmam Om¶o&

EåzN˛ {H$ {gÕm§V AmE Am¡a J¶o& BgH$m ZVrOm
¶h hþAm {H$ g‘¶mZwgma AZoH$ n[adV©Z hþE&
{Og àH$ma nwamZo {dMma àíZmË‘H$ ah J¶o, Z¶o
à¶moJmo§ Zo ZB© ImoO| H$s¨, CÝhm|Zo Z¶o àíZ ^r
C^mao& H$mb© nm°na Ho$ eãXm| ‘|, {dkmZ nwamZo
T¬uoÆÁı N˛Áz ÃÏáÁ∫åz N˛Á  B{Vhmg h¡& Ab~Q>©
AmB§ñQ>rZ Ho$ eãXm| ‘|, àË¶oH$ df© {nN>bo df© ‘|
³¶m {bIm J¶m BgH$m nwZ… A§H$Z H$aVm h¡& H$B©
d¡km{ZH$ Hw$N> eVmãXr nrN>o OmH$a ¶h XoIVo h¡§
{H$ H$m¡Zgo Z¶o {dMma ¶m kmZ H$m CX²^d CZHo$
Ûmam {H$¶m J¶m h¡ VWm Bg eVmãXr Ho$ H$m¡Zgo
{dMma CZgo ‘ob Zht ∫IVo h¡§&

d¡km{ZH$ àH¥${V Ed§ BgHo$ {Z¶‘m| H$m {ZarjU
H$aVo h¡§, do àH¥${V H$s JmonZr¶Vm H$mo ImoOVo h¡§&
BZ ImoOm| Ed§ Am{dîH$mam| Ho$ AmYma na {d{^Þ
àH$mam| Ho$ Z¶o {dMma àmá hmoVo h¡§& d¡km{ZH$
CZHo$ Am{dîH$ma Ho$ {b¶o EH$ Z¶m ‘mJ© AnZmVo
h¡§& Bg ‘mJ© H$mo d¡km{ZH$ nÕ{V H$hVo h¡§& AmBE
A~ h‘ Bgo g‘Po§&
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4 {dkmZ ³¶m h¡?

go‘ Ho$ ~rO H$mo CJmZo Ho$ {bE H$m¡Zgr
{‘Å>r gdm}Îm‘ h¡?

‘wPo {‘Å>r Ho$ {d{^Þ àH$mam| Ho$
~mao ‘| OmZZm h¢&

‘oar n[aH$ënZm h¡ {H$ go‘ Ho$
~rO J‘bo H$s {‘Å>r ‘| AÀN>o

A§Hw$[aV hmoVo h¡§&

Amn ^r BZ MaUm| (Steps) H$m à¶moJ H$a
gH$Vo h¢&

MaU 1  {ZarjU H$s{OE Am¡a àíZ nw{NE

• {ZarjU Ho$ {bE AnZr ~w{Õ H$m à¶moJ H$s{OE&

• EH$ Eogm àíZ {bIo§ {OgH$m CÎma Amn Xo
gH$Vo h¢&

• Bg àíZ Ho$ g§X ©̂ ‘| Amn nhbo go ³¶m OmZVo
h¢, {b{IE&

• gmo{ME {H$ Bgo ñnï> H$aZo Ho$ {bE ³¶m AmnH$mo
AÝ¶ OmZH$mar H$s ^r Amdí¶H$Vm h¡?

• AnZo {df¶ H$s A{YH$ OmZH$mar àmá H$aZo
Ho$ {bE à¶ËZ H$s{OE&

MaU  2 úu∫H$ënZm N˛yu\L     (((((Form a

hypothesis)

• AnZo àíZ H$m g§̂ m{dV CÎma {b{IE?

EH$ n[aH$ënZm N˛Á g§̂ m{dV CÎma Eogm hmo-
{OgH$m Amn narjU H$a gH$Vo h¡§&

• AnZr n[aH$ënZm H$m {ZîH$f© EH$ dm³¶ ‘|
{b{IE&

d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±d¡km{ZH$ {H$gàH$ma H$m¶© H$aVo h¢?-d¡km{ZH$ nÕ{V¶m±
(How scientists work - Scientific Method)

EH$ narjU H$s ¶moOZm (((((Planning an investigation)
d¡km{ZH$ àíZm| H$m CÎma ¶m g‘ñ¶mAm| H$m hb H¡$go àmá H$aVo h¢? do EH$ ì¶dpñWV nÕ{V H$m AZwH$aU

H$aVo h¡§& {Ogo d¡km{ZH$ nÕ{V H$hVo h¡§& do d¡km{ZH$ à{H«$¶m H$s ghm¶Vm go gyMZmAm| H$mo EH${ÌV H$a
CZH$m ì¶dpñWV {díbofU àX{e©V H$aVo h¡§& AaqdX Bg d¡km{ZH$ nÕ{V Ho$ Cn¶moJ d à¶moJ Ûmam àíZm|
Ho$ CÎma àmá H$aZo N˛Á à¶ËZ H$aVo h¢&
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MaU 3 EH$ à¶moJ H$s ¶moOZm

• Amn AnZr n[aH$ënZm H$m {Z¶§{ÌV uƒußãå

n[apñW{V¶m| (Variables) ‘| {H$g àH$ma à¶moJ
H$a gH$Vo h¢? {ZU©¶ br{OE&
n[apñW{V¶m± Eogo H$maH$ h¡§ Omo à¶moJ Ho$ n[aUm‘
na à^md S>mb gH$Vo h¡§&

• AnZo à¶moJ H$s à{H«$¶m MaUm| ‘| {b{IE&
• Amdí¶H$ CnH$aUm| H$s gyMr ~ZmBE&

• gmo{ME Amn {H$g Vah EH${ÌV én go AnZo
àXÎmm| (data) H$mo ZmoQ> H$a|Jo&

MaU 4 à¶moJ H$s{OE

• AnZo Ûmam {bIo MaUm| H$m AZwgaU H$s{OE&

• gmdYmZrnyd©H$ {ZarjU H$a ‘mnZ H$s{OE&

• hmoZo dmbr ünÆzN˛ KQ>Zm H$mo ZmoQ> H$s{OE&

• AnZo àXÎmm| (data) H$mo gwì¶dpñWV H$s{OE
Vm{H$ Amn gmdYmZrnyd©H$ AÜ¶¶Z H$a gHo§$&

‘¢ VrZ {^Þ-{^Þ àH$mam| H$s {‘Å>r
‘| EH$ hr àH$ma Ho$ ~rO S>mby§Jm&

àË¶oH$ J‘bo H$mo g‘mZ ‘mÌm ‘| Ob
Ed§ àH$me H$s àmár hmoJr& Bg àH$ma
‘| Ob Ed§ àH$me H$s n[apñW{V¶m|

H$mo {Z¶§{ÌV H$ê±$Jm&

‘¢Zo ~rO ~mo¶o h¡§& ‘¢ àË¶oH$ nm¡Yo
H$s ‘mn ha VrZ {XZ ~mX by±Jm,
Bgo ‘¢ Vm{bH$m ‘| ZmoQ> H$é±yJm VWm
EH$ J«m’$ AmboI ~ZmD±$Jm {Og‘|
àË¶oH$ nm¡Yo H$s D±$MmB© H$m 21
{XZmo§ Ho$ ~mX ‘mnZ Xem©D±$Jm&

úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|úÁ{áz N˛y HÂYÁF|
 Day.     Sandy        Clay    Potting
    3 1.8 cm      1.5 cm 1.8 cm

    6 2 cm      1.7 cm 2 cm

    9
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6 {dkmZ ³¶m h¡?

MaU 5 {ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s{ZîH$f© {ZH$mbH$a n[aUm‘m | H$s
KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$KmofUm H$s{OE&$
• AnZo Ûmam EH${ÌV àXÎmm| (data) H$m {díbofU

H$s{OE&
• AnZo àXÎmm| Ho$ MmQ>m], Vm{bH$mAm| ¶m J«m’$mo§

Ûmam Xem©BE&
• AnZr n[aH$ënZm Ho$ {ZYm©aU hoVw {H$¶o J¶o

à¶moJ ‘| Cn¶moJr à‘mUm| H$m dU©Z H$s{OE&
{ZîH$f© {b{IE&

• AmnH$s n[aH$ënZm ghr h¡ ¶m Zht, BgH$m
{ZU©¶ br{OE&

‘¢ Bg ZB© n[aH$ënZm H$m narjU H$ê±$Jm&
J|Xo Ho$ ~rO, {MH$Zr, aoVrbr Ed§

CnOmD$ {‘Å>r Ho$ {‘lU ‘| AÀN>o àH$ma
go A§Hw$[aV hmoVo h¢& ‘¢Zo EH$ narjU H$s
 ¶moOZm ~ZmD±$Jm {Og‘| CnOmD$ {‘Å>r,
aoVrbr d {MH$Zr {‘Å>r hmo VWm VrZm| {‘Å>r

(CnOmD$, aoVrbr, {MH$Zr)
H$m {‘lU hmo

hhhh...
 ‘oar n[aH$ënZm ghr Zht Wr&

CnOmD$ {‘Å>r Ed§ aoVrbr {‘Å>r ‘|
~rO g‘mZ ê$n go A§Hw$[aV hþE h¡§ {H$§Vw

{MH$Zr {‘Å>r ‘| do {~ëHw$b
A§Hw$[aV Zht hþE&

Am¡a A{YH$ Om±M n‹S>Vmb Ûmam

¶{X AmnH$s n[aH$ënZm ghr hmo Vmo...
Amn Xÿgam àíZ AnZo {df¶ hoVw ~ZmH$a
CgH$m narjU H$a gH$Vo h¢&

¶{X AmnH$s n[aH$ënZm JbV hmo Vmo...
AmnH$mo Xÿgar n[aH$ënZm ~ZmZr Mm{hE VWm
{d{^Þ n[adV©Zm| Ûmam CgH$m narjU H$aZm
Mm{hE&
³¶m Amn g‘PVo h¢ {H$ Aa{dÝX H$s ZB©
n[aH$ënZm ghr h¡? BgHo$ narjU Ho$ {bE EH$
¶moOZm ~ZmBE!
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H$m¡eb à{H«$¶m
XoIZm     (Observe) – kmZ H$m Cn¶moJ H$a

dñVwAm| Am¡a KQ>ZmAm| Ho$ ~mao ‘| grIZm&
VwbZm ( ( ( ( (Compare) – dñVwAm| ¶m KQ>ZmAm|

Ho$ JwUmo§ H$mo nhMmZ H$a CZ‘| g‘mZVm Ed§
Ag‘mZVm H$mo OmZZm&

dJuH$aU ( ( ( ( (Classify) – uƒΔz oÁ Ho$ AmYma
na dñVwAm| ¶m KQ>ZmAm| H$mo dJuH¥$V H$aZm&

M[aVm Zo Om±M n‹S>Vmb hoVw ³¶m ¶moOZmE± ~ZmBª&
MÅ>mZm| Ho$ AmH$ma Ed§ n[a‘mU ‘| ³¶m hmoZo go

MÅ>mZm| ‘| úu∫ƒo|å hmoVm h¡ Bg ~mV H$mo g‘PZo
hoVw M[aVm ‘| CËgwH$Vm OmJ¥V hþB©& CgZo EH$
à¶moJ H$aZo H$s ¶moOZm ~ZmB©, {Og‘| CgZo ¶h
OmZZo H$s H$mo{ee H$s {H$ ³¶m aoV (Sand) H$mo
MÅ>mZm| go {KgVo ahZo go CgHo$ Qw>H$‹S>o hmo OmVo h¡,
{OgH$maU MÅ>mZm| H$m AmN˛Á∫ ¶m n[a‘mU ~XbVm
h¡&

d¡km{ZH$ à{H«$¶m ‘| {dkmZ H$m Cn¶moJ
O~ d¡km{ZH$ {H$gr àíZ H$m CÎma Ty>§T>Vo h¡§ ¶m
à¶moJ H$aVo h¡§, Vmo do Hw$N> d¡Mm[aH$ l¥§IbmAm|
(Thinking Tools) H$m Cn¶moJ H$aVo h¡§, {OÝh|
H$m¡eb à{H«$¶m H$hm OmVm h¡, Eogr Hw$ebVmAm|
H$m à¶mooJ AmnHo$ Ûmam, ~mobZo, gwZZo, n‹T>Zo,
{bIZo ¶m gmoMZo O¡gr {H«$¶mAm| ‘| ^r {H$¶m OmVm
h¡&

gmo{ME {H$ {H$g Vah {dÚmWu BZ H$m¡ebm|
H$m Cn¶moJ AnZo àíZm| Ho$ CÎma àm{á ‘| VWm àm¶mo{JH$
H$m¶m] ‘| d AnZo Amg-nmg H$s n[apñW{V¶m| H$mo
g‘PZo ‘| H$aVo h¡§&
gmHo$V Zo Om±M-n‹S>Vmb hoVw ³¶m ¶moOZmE±
~ZmB©© ©© ©?

 gmHo$V Zo g‘wÐ VQ> go Hw$N> Km|Ko Ed§ e§I BH$Ç>o
{H$E, ƒ“ƒ“ƒ“ƒ“ƒ“ EH$ g‘mZ {XIZo dmbo e§Imo§ N˛Áz ƒTy|Nw̨ o
H$aZm MmhVm h¡& CgZo e§Imo§ Ho$ {d{^Þ AmH$ma
Ed§ n[a‘mU XoIo&
gmHo$V Zo {H$g Vah à{H«$¶m H$m¡eb $H$m Cn¶moJ
{H$¶m?

CgZo e§Imo§ H$m {ZarjU H$a CÝh| CZHo$ n[a‘mU
AmH$ma Am¡a a§Jm| Ho$ AmYma na VwbZm H$s VWm CZ
e§Imo§ H$mo àW‘ CZHo$ n[a‘mUm| Ho$ AmYma na,
VËníMmV AmH$mam| Ho$ AmYma na dJuH¥$V {H$¶m&
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M[aVm Zo {H$g Vah H$m¡eb à{H«$¶m H$m Cn¶moJ
{H$¶m

CgZo VrZ MÅ>mZm| H$m g§J«h {H$¶m CZH$mo
‘mnZo (Measure) Ho$ ~mX CÝh| EH$ Oma ‘| aoV
VWm nmZr Ho$ gmW aIm& CgZo EH$ gámh VH$
àË¶oH$ {XZ MÅ>mZm| H$mo {hbm¶m&

CgZo MÅ>mZm|, aoo VWm Oma H$m Am¶VZ ZmoQ>
{H$¶m& CgZo àXÎmm| (data) go ¶h {ZîH$f© {ZH$mbm
{H$ O~ aoV MÅ>mZm| go {dn[aV Kf©U H$aVr h¡ Vmo
BZHo$ Qw>H$‹S>o hmoVo h¡§&

à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -à{H«$¶m H$m¡eb -

dñVw H$s VwbZm Ed§ ì¶m»¶m H$aZm O¡go ^ma,
bå~mB© ¶m j‘Vm H$mo CZH$s BH$mB¶m| (J«m‘, go‘r
d brQ>a ‘|) ‘| [aH$mS>© H$a, àXe©Z H$aZm ¶m JwUm|
Ho$ àXÎm (data) Xem©Zm&

• {ZarjUm| Ûmam àXÎm g§J«h H$ao§ Omo úÏƒÁ|| || |Zw‘mZ
Ed§ ßuƒ…Æ ™ı LƒÊ g§X ©̂ ‘| Cn¶moJr hmo§&

• àXÎmm| H$m {Z[ajU H$a Vm{bH$m, J«m’$ ¶m
ZmoQ>~wH$ ‘| {b{IE&

• àXÎmm| H$mo Vm{bH$m, MmQ>© ¶m J«m’$ Ûmam àXe©Z
H$a|&

• àXÎmm| H$m àXe©Z {MÌm| Ûmam H$a|&

AaqdX Zo Om±M n‹S>Vmb H$s ³¶m ¶moOZm ~ZmB©
AaqdX ¶h OmZZo ‘| CËgwH$ Wm {H$ e¶Z H$j

H$m bmBQ> H¡$go H$m¶© H$aVm h¡, CgZo ¶h OmZZo Ho$
{bE ~¡Q>ar, H$moe bmBQ>~mb, ~ë~ hmoëS>a, pñdM
Am°Z Ed§ Am°’$ ~moS>© VWm nona p³bn H$m BñVo‘mb
{H$¶m&

AaqdX Zo à{H«$¶m H$m¡eb H$m Cn¶moJ {H$g
Vah {H$¶m?

CgZo pñdM VWm Vmam| H$mo Xrdma na bJo ‘m°S>b
O¡gm ~ZmZo H$m uåm|Æ {H$¶m&

CgZo ¶h N˛¡úåÁ {H$ ~ë~ H$mo ObmZo Ho$ {bE
Vmamo§ Ed§ ~¡Q>[a¶m| H$m Omo‹S>Zm Mm{hE&

CgZo úu∫mÁ™ üÁõo uN˛ÆÁ {H$ nona p³bn H$mo
{hbmZo go ~ë~ ObZm ~§X hmoVm h¡ ³¶m|{H$ {dÚwV
àdmh ~§X hmo OmVm h¡&

à{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡ebà{H«$¶m H$m ¡eb
‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ …‘m°S>b H$m à¶moJ … EH$ ‘m°S>c Ûmam {H$gr

dñVw ¶m KQ>Zm g§~§Yr {dMmam| H$mo g‘PZm, {Oggo
H$moB© H$m¶© àUmbr ~Z gHo$&

H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm …H$ënZm H$aZm … {ZarjU ¶m AZw^d Ho$
AmYma na g§̂ m{dV n[aUm‘m| Ûmam EH$ H$ënZmË‘H$
H$m¶©àUmbr V¡¶ma H$s{OE&

n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm…n[aUm‘ àmá H$aZm… {ZarjU Ho$ Ûmam {H$gr
KQ>Zm H$m Vm{H©$H$ nÕ{V go {ZîH$f© àmá H$aZo
H$m à¶ËZ H$s{OE&

ídoVm {H$g à¶moJ H$s ¶moOZm ~ZmZm MmhVr
h¡&

ídoVm OmZZm MmhVr h¡ {H$ H$m¡Zgm nona-
Q>m°dob H$m ~«m§S> A{YH$ Ob Ademo{fV H$aoJm&
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BgHo$ {bE CgZo EH$ à¶moJ H$s ¶moOZm ~ZmB©&
{Og‘| {d{^Þ nona Q>m°dbm| Ho$ ~«m§S>²g go Ob
AdemofU H$s j‘Vm XoIr Om gHo$& dh AnZo
{nVm H$mo g~go AÀN>o ~«m§S> H$m nona-Q>m°dob IarXZo
H$mo gcmh Xo ÃN˛oy “{@

ídoVm Zo {H$g Vah à{H«$¶m H$m¡eb H$m Cn¶moJ
{H$¶m?

CgZo VrZ àH$ma Ho$ nona Q>m°dob Ho$ ~«mÊS> MwZo,
CgZo ¶h AZw‘mZ bJm¶m {H$ EH$ ~«m§S> A{YH$
Ob Ademo{fV H$aVm h¡& CgZo {ZåZ MaUm| go
AnZo AZw‘mZ H$s Om±M H$s ¶moOZm ~ZmB©&
• CgZo VrZ ~rH$am| ‘| 1-1 brQ>a Ob S>mbm&
• àË¶oH$ ~rH$a ‘| VrZ {d{^Þ ~«mÊS> dmbo H$mJO

H$mo 10 goHo$ÊS> Ho$ {^Jm¶m&
• Q>m°dob H$mo Ob go {ZH$mbH$a ~rH$a     ™ı 5 ÃzNĘ̂ g

oN˛ ‘| Ob H$mo uT∫åz utÆÁ&
• àË¶oH$ ~rH$a ‘| Ob H$s eof ‘mÌm H$mo ‘múÁ

TÆÁ&

ídoVm Zo n[apñÏV¶m| H$mo {Z¶§{ÌV H$a XoIm {H$
àË¶oH$ ~rH$a ‘| Ob H$s g‘mZ ‘mÌm h¡& CgZo
àË¶oH$ MaU na g‘mZ g‘¶ XoH$a à¶moJ {H$¶m&

H$m¡eb à{H«$¶m…

n[aH$ënZmn[aH$ënZmn[aH$ënZmn[aH$ënZmn[aH$ënZm – g§^m{dV ZVrOo Ho$ ~mao ‘|
ì¶m»¶m H$s{OE&

à¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZmà¶moJ-¶moOZm     – ¶mo½¶ CnH$aUm|, [aH$mS>©²g
VWm {díbofUm| Ûmam g§J«{hV àXÎmm| go n[aH$ënZm
H$mo nyU© H$s{OE&

n[apñW{V¶m| H$m {Z¶§ÌU – à¶moJ Ûmam
n[apñW{V¶m| H$mo nhMmZ H$a, CÝh| {Z¶§{ÌV H$a
EH$ {ZpíMV CÔoí¶ H$s àm{á H$s{OE Vm{H$
Ho$db EH$ hr pñW{V H$s Om±M hmo&

grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …grIZo Ho$ {bE n‹T>Zm …

d¡km{ZH$ AnZo H$m¶m] ‘| dmMZ, boIZ VWm A§H$Z H$aVo h¡& do CZ g^r ~mVm| H$mo n‹T>Vo h¡ {OgH$m gå~§Y
CZHo$ ImoO go hmoVm h¡ & FÃu¬L ƒ{rÁuåN˛Áı N˛Áz <ƒ{rÁuåN˛ Δ£tN˛ÁzΔ> N˛Á E•ÆÁÃ “ÁzåÁ \ø∫y “{@ oÁuN˛ ƒz Ã™^

ÃNz˛ uN˛ ƒz MÆÁ ú‰j ∫“z “{@ {ZåZ uΔqm u§ãtÏ EH$ AÀN>o {dkmZ nmR>H$ ~ZZo hoVw ghm¶H$ hmoVo h¢&
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dmMZ go nyd©
• AmnHo$ {ef©H$ Ho$ AZwgma OmZH$mar

H$mo EH${ÌV {H$OrE&
• {dMma H$s{OE : nm[apñW{VH$ V§Ì

Ho$ ̂ mJ H$m¡Z-go h¡§ VWm do {H$g Vah
gw{Z¶mo{OV/ì¶dñWrV h¡§& Bgo OmZZo
H$s Oê$aV h¡&

• eãXH$moe H$mo Xo{IE&
• Amn àË¶oH$ eãX H$m CƒmaU H$a

gHo$ BgH$m Ü¶mZ ah|&
• àË¶oH$ eãX H$mo nm[a^m{fH$ eãXH$moe

‘| Xo{IE&
• Amn ñd¶§ n[a^m{fV H$s{OE, eãX

H$m dm³¶ ‘| à¶moJ H$s{OE Vm{H$
BgH$m AW© àX{e©V hmo gHo$&

• erf©H$ H$mo n{T>E
• {dMma H$s{OE: nm[apñW{VH$s MÆÁ

h¢, ™Ï^z ¶h OmZZm h¡& Bg V§Ì Ho$
{d{^Þ ^mJm| Ho$ ~mao ‘| OmZH$mar
üÁõo N˛∫åy “{@ erf©H$ {d{^Þ
nm[apñW{VH$s V§Ì Ûmam ‘wPo ¶h g§Ho$V
àmá hþE {H$ Bg‘| XmoZm| gOrd VWm
{ZOud KQ>H$ hmo gH$Vo h¢& mMZ H$amMZ H$amMZ H$amMZ H$amMZ H$a

ú‰joz Ã™Æ
àW‘ n[aÀN>oX ‘| ‘w»¶ {dMma Ty>§{T>E&

• gOrd dñVwAm| Ho$ g‘wXm¶ VWm CZH$m √Æƒ“Á∫
EH$ nm[apñW{VH$ V§Ì H$m {Z‘m©U H$aVm h¡&

{ÛVr¶ n[aÀN>oX ‘| ‘w»¶ {dMma H$s àm{á Ho$
{bE g§nyU© OmZH$mar Ty>±{‹T>>E&
• Hw$N> nm[apñWVH$ V§Ìm| ‘| Ho$db Hw$N> hr gOrd

nm¶o OmVo h¡§&

• úÁu∫uÀsuouN˛ \“ÁÂ A{YH$ ñWmZ, ^moOZ VWm
Amdmg àmá h¡ dhm± A{YH$ g§»¶m ‘| gOrd
∫“oo h¢&

• {H$gr n[apñW{VV§Ì Ho$ nm¡Yo Ed§ O§Vw CZH$s àma§{̂ H$
Amdí¶H$VmAm| H$mo V§Ì go àmá H$aVo h¡§&
AmnZo n‹T>H$a ³¶m g‘Pm ¶h Xo{IE&

• {d^mJ g‘má hmoZo Ho$ ~mX àíZm| Ho$ CÎma
Xr{OE&

• ¶{X AmnH$m CÎma ñnîQ> Zht hmo nm ahm hmo Vmo
nwZ… n‹T>H$a CÎma àmá H$s{OE&

AmBE, h‘ {ZåZ Vm{bH$m ‘| {d{^Þ Om{V¶m| H$m {ZarjU H$a|
nm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vwnm¡Yo Ed§ O§Vw Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘Om{V H$m Zm‘
Flora and Fauna
nm¡Yo Am{H«$S> H$s Om{V¶m±, M§XZ Ho$ no‹S> gmWH$a osÁ

Am¡f{YXm¶H$ nm¡Yo Rauvolfia serpentine
O§Vw ^maVrÆ uÃÊ“ (Indian Lion) bmo‘‹S>r, {g¶ma,

nmS>m, ^maVr¶ eoa, ‘ê$ñWbr¶ {~„r,
hm¶Zm BË¶m{X&
K{‹S>>¶mb, H$Nw>Am, AOJa ham g‘wÐr H$Nw>Am,
‘moa gma§J, no{bH$Z Great Indian horned bill,
(Mm|M) Am{X H$m§Q>oXma ‘wIdmbm OmZda, gwZham
~§Xa, bKwnwÀN> dmZa, {ZbJrar b§Jya, e{‘©bmdmZa

ñWm {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  ñW m {ZH $  O m {V¶ m ±  Endemic Species

uYfi ™ı utQÁL TL üÁmy N˛Á{åÃz “{ ú“YÁuåL EÁ{∫ ƒz N˛“ÁÂ úÁÆz \Áoz “¯?

¶o O§Vw g§gma Ho$ Hw$N> ^mJm| ‘o|
{deofV… nm¶o OmVo h¡§&

Amn Bg VÏ¶ go ^r AdJV hm|Jo
{H$ g§gma Ho$ g^r ^mJm| ‘| H$B© O§Vw
VWm nm¡Yo h¡§& na§Vw Hw$N> nm¡Ym| Ed§
O§VwAmo§ H$s Om{V¶m± Hw$N> ^mJmo§ VH$
hr gr{‘V h¢& do nm¡Yo Ed§ O§Vw {OZH$s
Om{V¶m± Hw$N> ñWm{ZH$ ^mJm| ‘| nmB©
OmVr h¢, do ñWm{ZH$ Om{V¶m ±
(Endemci Species) H$hbmVr h¡&

• h‘mao amÁ¶ ‘| nmB© OmZo dmbr
O§VwAm| Ho$ Zm‘ {b{IE&

• Amn e¶X OmZVo h¡§ {H$ H$m§Jê$
AmñQ> o ´ {b¶m VH$ VWm {H$dr
(Kiwi) Ý¶yOrb¡ÊS> VH$ gr{‘V h¡§&
³¶m Amn Cn¶©wº$ {MÌ ‘| go
^maVr¶ ñWm{ZH$ Om{V¶m| H$mo ~Vm
gH$Vo h§¡& {H$gr AÝ¶ ^maVr¶
ñWm{ZH$ Om{V H$m Zm‘ ~VmBE&

 Amn AnZr nmR>embm-nwñVH$mb¶
    ¶m BÝQ>aZoQ> H$s ghm¶Vm go ¶h
    OmZH$mar üÁõo gH$Vo h¡&
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   ƒÁYå Nz̨  ú≈YÁoΩ

AmnZo Omo n‹T>m CgH$m gma {b{IE&

• gmo{ME, n[apñWVrH$ V§Ì Ed§ CgH$s
A§Va{H«$¶mAm| Ho$ ~mao ‘| nyd© ‘| hr
OmZ MwHo$ hmo§&

• ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§…ñd¶§ go àíZ H$ao§… nm[apñW{VH$s
¶h {H$g àH$ma H$m V§Ì h¡? BZ‘|
H$m¡Zgr AÝV{H«©$¶mE± hmoVr h¡?

{MÌ H$m AÜ¶¶Z H$a ì¶m»¶m H$s{OE

• {dMma H$s{OE … {MÌ ‘| H$m¡Z go
àH$ma H$m nm[apñW{VH$s V§Ì {XIm¶m
J¶m h¡&

• V§Ì ‘| {ZOud KQ>H$ ³¶m h¡?

V§Ì ‘| H$m¡Zgo gOrd KQ>H$ Xem©¶o J¶o
h¡§?

{dkmZ Ho$ ~mao ‘| n‹T>Zo go AmnHo$
Ûmam Omo QÁz\ {H$¶o J¶o h¡§, CgHo$ {ZîH$f©
H$mo g‘PZo ‘| ‘XX {‘bVr h¡&

g§Mma Ho$ {bE boIZ
Amn ³¶m grI aho h¡§ BgHo$ ~mao ‘| {bIZo go

AmnH$s OmZH$mar ‘| A{YH$ Z¶r ~mVm| N˛Áz Ow‹S>Zo
‘| Ã“ÁÆoÁ hmoVr h¡ d¡km{ZH$m| Zo CZHo$ emoY H$m¶©
Ed§ Om±M ‘| ³¶m grIm, Æ“ {bIZo go AÝ¶ bmoJm|
H$mo CÝhm|Zo ³¶m H$m¶© {H$¶m g‘PZo ‘| Ã“ÁÆoÁ

hmoVr h¡&
¶{X Amn d¡km{ZH$ Ho$ gX¥í¶ H$m¶© H$aZm

MmhVo hmo Vmo Amn Omo {gI aho h¡ CZ VÏ¶m| H$mo
g‘OZo Ho$ {b¶o {ZåZ {d{Y go {bImoJo&

gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| gyMZm boIZ ‘| EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@EÁú N˛∫ ÃN˛oz “{@

• AnZo {ZarjU gmam§e VWm {ZîH$f© H$mo
g‘PmBE&

• à¶moJ {H$g Vah H$aoz h¡? AZw{ef©H$ H$mo
nT>H$a ^mJm| H$mo Zm‘m{H$§V {H$OrE&

{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|{dñV¥V boIZ ‘|
• ƒm|å N˛yu\L@

• CXmhaUm| ¶m H$hmZr Ûmam g‘PmBE&
A{^ì¶A{^ì¶A{^ì¶A{^ì¶A{^ì¶uMo$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|$ boIZ ‘|

• úfiÁz, H${dVmAm| ¶m JrVm| H$mo {b{IE&

CËnmXH$ - - - - - Detritus H$mo ImZo dmbo OrdmUw&
AO¡drH$ KQ>H$$ - - - - - ({ZOud)-bdU, ewÕOb, dm¶w, gy¶© àH$me {‘Å>r BË¶m{X&

³¶m Amn OmZVo hmo? h‘mar ËdMm na     1000 go A{YH$ gyú‘Ord ahVo h¡&
gyú‘Ord-nmR> ‘| Amn BZHo$ {MÌ XoIo h¡& gOrd KQ>H$m| Ho$ g‘wXm¶ ‘| OrdmUw,
H$dH$, AmWm}n‹ÁzS>m VWm {Z{O©d KQ>H$m| ‘| ™¥V nƒMr¶ H$moem¶o, OO, Z‘H$ VWm
VoH$, h‘mam ngrZm dm¶w BË¶m{X gpå‘{bV hmoVo h¢&

h‘ n‹T> MwHo$ h¡
EH$ gOrd g‘wXm¶ AHo$bm Or{dV Zht ah gH$Vm h¡& ¶h EH$ dmVmdaU ‘|

Ohm± Bgo nXmW© VWm COm© àm[á VWm AÝ¶ gOrd H$maH$ àmá hmoVo h¡& gOrd
gåàXm¶ VWm ^m¡{VH$ dmVmdaU EH$ AÝV…{H«$¶m V§Ì H$m {Z‘m©U H$aVo h¡ {Ogo
nm[apñW{VH$s V§Ì (ecosystem) H$hVo h¡§& ¶h H¥${Ì‘, Z¡g{J©H$ AñWm¶r ¶m
ñWm¶r hmo gH$Vm h¡&

EH$ ~‹S>m ~JrMm ¶m O§Jb, O§Jb H$m EH$ N>moQ>m {hñgm ¶m EH$ bH$‹S>>r H$m
bÆ>, {H$gr Vmbm~ H$m {H$Zmam, EH$ Jm±d, EH$ E³do[a¶‘ ¶o g^r EH$ nm[apñW{VH$
V§Ì EH$ àH¥${V H$s {H«$¶mË‘H$ BH$mB© h¡ {OgHo$ gOrd A§V…{H«$¶mE± Amng ‘| VWm
Amgnmg Ho$ ^m¡{VH$ dmVmdaU go H$aVo h¡§& n[a^m{fV H$a gH$Vo h¡§&

(Brochure of cop-11, biodiverssity conference, Hyd, 1-19, Oct 2012)
‘ê$ñWbr¶ nm[apñW{VH$s

bJ^J 17% ^y{‘‘ê$ñWbr¶ h¡ Ohm± na 22 cm go H$‘ dfm© hmoVr h¡ AË¶{YH$
CîUVm (VmnH«$‘) hmoZo go ¶hm± H$s Om{V¶m| ‘| {^ÞVm VWm àmê${nH$Vm hmoVr h¡&
‘ê$ñWbr¶ nm[apñWH$s V§Ì Ho$ {d{^Þ KQ>H$

Coringa nm[apñW{V H$s ‘| ^moOZ Omb

gOrd KQ>H$
CËnmXH$$$$$ - - - - - ‘¡J«yd, ñnm¶amoJm¶am, ¶yp½bZm
Am °grbQ > ¡ [a¶m, harZrbr e ¡ ¡dmZ,
¶ybmo{W«³g BË¶m{X&
Cn^moº$Vm$$$$$ - - - - - {lån, Ho$H$S>m, hmBS´>m,
àmoQ>m oOmoAZ, ‘g}b, e§I, H$Nw>Amo,
S>°’${Z¶m, brittle word, Z{bH$m H$sQ>&
{dKQ>H$ Ord ----- ‘¡J«yd, ñnm¶amoJm¶am,
¶yp½bZm Am°grbQ>¡[a¶m, har Zrbr e¡¡dmZ,
¶ybmo{W«³g BË¶m{X&

SCERT T
ELA

NGANA



12 {dkmZ ³¶m h¡?

A§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJA§H$m| H$m à¶moJ

d¡km{ZH$ O~ CZHo$ àXÎmm| H$m g§J«h H$a
àX{e©V H$aVo h¡§ Cg g‘¶ do A§H$mo§ H$m à¶moJ H$aVo
h¡§& ImoO Ho$ n[aUm‘ H$m Xem©åz hoVy A§H$mo H$mo
g‘PZm VWm CZH$m Cn¶moJ H$aZm EH$ à‘wI
H$m¡eb h¡ Omo EH$ d¡km{ZH$ ‘| hmoåm Oê$ar h¡&

¶{X Amn d¡km{ZH$ H$s Vah H$m¶© H$a|Jo Vmo
Amn {ZåZ àH$ma go A§H$mo H$m à¶moJ H$a|Jo&

XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m XÎmm§em| H$s ì¶m»¶m Interpreting Data:

d¡km{ZH$ CZHo$ Om±M n‹S>Vmb (investigations)
Ho$ {b¶o à¶wº$ XÎmm§em| H$m g§J«h, ì¶dñWmnZ,
àXe©Z VWm ì¶m»¶m H$aVo h¡&

d¡km{ZH$ XÎmm§e H$mo Bg àH$ma àX{e©V H$aVo h¡
{H$ {OgH$m ghm¶Vm go CZH$s ~mVm| H$mo Xÿgao
g‘P gHo$&

Vm{bH$mE±, MmQ>© VWm J«m’$ àX{e©V H$aZo H$m
AÀN>m gmYZ h¡& {Ogo Xÿgao bmoJ AmgmZr go g‘P
gH$Vo h¡&

A§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZA§H$mo H$o Cn¶moJ H$m kmZ
Using Number Sense

d¡km{ZH$m| H$mo àX{e©V A§H$mo Ho$ kmZ H$mo g‘PZm
AË¶{YH$ Amdí¶H$ h¡& CXm. CÝh| A§H$mo H$s
VwbZm Ed§ H«$‘, J«m’$ ‘| Xem©¶o A§H$mo go VwbZm,
Vmn‘mny ‘| nmR>¶mH$ n‹T>Zm, ‘mnZ Oma ~rH$g©
VWm AÝ¶ CnH$aUmo| ‘| nmR>¶m§H$ n‹T>Zm BË¶m{X&

boIZ ‘| boIZ ‘| boIZ ‘| boIZ ‘| boIZ ‘| üuoúÁtå üuoúÁtå üuoúÁtå üuoúÁtå üuoúÁtå …-…-…-…-…-
• ‘hËdnyU© d¡km{ZH$ KQ>ZmAm| na nÌ {b{IE&
• Amn {dkmZ Ho$ ~mao ‘| ³¶m OmZVo h¡, {bIZo

go AÝ¶ bmoJm| H$mo g‘PÁZo ‘| AmgmZr hmoJr&

‘mnZ (Measuring) :

d¡km{ZH$ {d{^Þ XÎmm§em| H$s ghm¶Vm go {ZíMV
‘mnZ (Accurate) H$aVo h¡, do {d{^Þ ‘mnZ
CnH$aUm| H$m à¶moJ H$aVo h¡& O¡go Vmn‘mnr,
K{S>¶m±, timers (g‘¶‘mnr), g§Ho$V, ñHo$b,
H$‘mZrXma oÏbm, gmYmaU VÏbm, ~rH$g© VWm
Ðd nXmWm] Ho$ ‘mnZ CnH$aU Am{X&
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Jm¶o
¢̂go

~H$ar, JYm, H±Q>

Æmo½¶ d¡km{ZH$m| AnZo J{UV H$m¡eb H$m Cn¶moJ
CZHo$ Ûmam g§J«{hV Ed§ àX{e©V XÎmm§e Ho$ à¶moJ
‘| H$aVo h¡&

AmnH$s nmR>embm H$s à¶moJembm ‘| AmnH$m
d¡km{ZH$ Ho$ gX¥í¶ H$m¶© H$aZo H$s CnbpãX¶m±
àmá hmoJr AmZo dmbo df© amoMH$ ImoOm| Ho$ {b¶o
n[anyU© hm|Jo!

{dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm {dkmZ ‘| gwajm Safety in science

{dkmZ ‘| QÁzz\ H$m EH$ AbJ hr ‘Om hmoVm h¡
bo{H$Z Amn ¶h {ZpíMV H$a by{OE H$s Amn Cgo
gwa{jV T>§J go H$a|Jo ¶hm± gwajm Ho$ Hw$N> {Z¶‘
~VmFE JE h¡&

1. AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM …AmJo H$s gmoM … Om±M Ho$ MaUm| H$m AÜ¶¶Z
H$s{OE {Oggo n[aUm‘ H$mo OmZ gH$Vo h¡&
¶{X H$moB© àíZ hmo Vmo AnZo AÜ¶mnH$ go
ny{N>¶o& BgH$m Ü¶mZ aho {H$ Xem©¶o J¶o g^r
gwajm g§H$oVmo H$mo AmnZo g‘P {b¶m h¡&

2. ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho …ì¶dpñWH$ aho … H$m¶© ñWmZ ñdÀN> aIo ¶{X
AmnHo$ ~mb bå§z h¡ Vmo CÝh| R>rH$ go ~m§Yo
Vm{H$ à¶moJ H$aVo g‘¶ H${R>ZmB© Z hmo& eQ>©
H$s bå~r ~mh| (Sleeves) hmo Vmo nyN>o H$a|
Omo à¶moJ go Xÿa aho&

3. AmhAmhAmhAmhAmh!     Oops!: ¶Xr Amn Hw$N> ’|$H$Zm ¶m
VmoS>Zm ¶m H$mQ>Zm MmhVo h¡ Vmo AnZo AÜ¶mnH$
H$mo gwMZm Xo&

4. Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE -Am±Imo H$mo g§^m{bE - M≈‘o H$m à¶moJ
Amdí¶H$VmZwgma H$ao, ¶uX Am±Imo ‘| Hw$N> {Jam
hmo Vmo {ejN˛ H$mo Vwa§V gy{MV H$ao &

5. AmnHo$ {eúmH$ H$r AZw‘Vr Ho$ {~Zm à¶moJ Ho$
g‘¶ AZw‘{V Ho$ {~Zm Hw$N> Z ImE å “y úyÆz@

6. {dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo …{dÚwVmKmV go ~Mo … {dÚwV CnH$aUm| go
gmdYmZr nyd©H$ H$m¶© H$ao& {H$gr õ¬T H$mo
ñdrM~moS>© go Z ItMo&

7. ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo -ñdÀN>Vm aIo - AnZm H$m¶© hmoZo na à¶moJ
ñWb H$mo nm|N>H$a gm’$ aIo VWm g^r dñVwAm|
H$mo AnZo ñWmZ na aIo& AnZo hmWm| H$mo Ymo¶|&

Ã™ÀÆÁEÁı N˛y ú“YÁå ™ı “y QÁz\ EÁ{∫

EÁuƒ…N˛Á∫Áı N˛Á ∫“ÀÆ “{@ N˛Ázú∫uåN˛Ã Nz˛ u“u¬ÆÁz

Ãzuãb~N˛ uÃÚÁão (Heliocentric Principle) N˛y QÁz\

Ãz ú“¬z ßy úw·ƒy ÃÓÆ| Nz̨  YÁ∫Áı o∫¢˛ úu∫N¿̨™Á N˛∫oy

sy@ eyN˛ GÃy o∫“ ãÆÓbå N˛Áz ΔÁzá N˛ÁÆ|

(Investigation) N˛∫åz Ãz ú“¬z ßy ƒÀoÏLÂ Hú∫ Ãz

úw·ƒy ú∫ uT∫Á N˛∫oy sy@ FÃN˛Á ™o¬§ Æ“ sÁ uN˛

Æz ¬ÁzT ÃÁ™ÁãÆ ¬ÁzTÁı N˛y oÏ¬åÁ ™ız Ã™ÀÆÁEÁı N˛Áz

ú“YÁååz ™ı EuT¿™ sz@ ƒz Få Ã§ Nz̨  §Á∫z ™ı ÜÆÁå Ãz

EÁ{∫ EåÁzQz jÊT Ãz ÃÁıYÁ N˛∫oz sz@
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“™ Ã§ \Áåoz “{ uN˛ EÁƒ≈ÆN˛oÁ EÁuƒ…N˛Á∫

N˛y \ååy “Ázoy “{@ \§ ¬ÁzTÁı N˛Áz LN˛ ÀsÁå Ãz tÓÃ∫z

ÀsÁå ú∫ \¡ty Ãz ú“ÏÂYåz N˛y EÁƒ≈ÆN˛oÁ “ÏF|, o§

ƒÁ“åÁı N˛Á EÁuƒ…N˛Á∫ “ÏEÁ @ eyN˛ GÃy o∫“ EÁ{∫

ßy oz\y Ãz ÆÁfiÁ Nz˛ u¬L “™åz Üƒuå Ãz ßy oz\

Y¬åz ƒÁ¬z \zbuƒ™Áå osÁ ÀúzÃ N¿̨ Á°b N˛Á EÁuƒ…N˛Á∫

uN˛ÆÁ@ (uƒrÁå ™ı “ÏF| üTuo Nz˛ §Á∫z ™ı EÁ{∫ EuáN˛

\Áååz Nz̨  u¬L LN˛ N˛Áz\∫y ̊ Á∫Á u¬uQo <<uƒrÁå N˛Á

Fuo“ÁÃ>> åÁ™N˛ úÏÀoN˛ ™ı tzuQL@)

ƒÀoÏEÁı N˛y QÁz\ ßy LN˛ EåÏN¿˛™ ™ı “ÁzoÁ

“{@ EÁFL tzQz EÁúN˛y ™ÁÂ N{̨ Ãz ßÁz\å §åÁoy “{ EÁ{∫

N{˛Ãz LN˛ N˛Á∫yT∫ ÃÁÆuN˛¬ eyN˛ N˛∫oÁ “{@ tzuQL

N{̨Ãz LN˛ uN˛ÃÁå Qzo ™ı “¬ Y¬ÁoÁ “{@ EÁú Gú∫ÁzMo

Ãßy N˛ÁÆ| ™ı LN úÚuo ÃÓ√ÆƒuÀso üuoøú

(Systematic Pattern) úÁEÁzTz@

EÁúåz Få Ãßy üN˛Á∫Áı ™ı MÆÁ Eƒ¬ÁzN˛å

uN˛ÆÁ, GÃz Ã™Ó“ ™ı YYÁ| N˛yu\L@

úqy EÁ{∫ YÎubÆÁÂ Eúåz V∫ N˛Áz N{̨Ãz ú“YÁåoz

“{? úzg-úÁ{áÁz ™ı  ³¶m| LN˛ uåáÁ|u∫o Ã™Æ ™ı úz

^goz “{? FÃ üN˛Á∫ EÁúNz˛ ut™ÁT ™ı åL-åL ü≈å

Geoz “ÁıTz@ EÁú Eúåz o∫yNz̨  Ãz FåNz̨  G∫ jÓÂjåz N˛Á

üÆÁÃ N˛yu\L@ FÃNz̨  u¬L EÁúN˛Áz LN˛ N¿̨ u™N˛ EåÏN¿̨™

(Sequential Order) N˛Á úÁ¬å N˛∫åÁ “ÁzTÁ@ H¥$n¶m
{ZåZ MaUm| H$mo g‘Pco &
••••• Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Ã™ÀÆÁ N˛Áz ú“YÁååÁ (Identifying theIdentifying theIdentifying theIdentifying theIdentifying the

problemproblemproblemproblemproblem) :) :) :) :) : EÁFL Eúåz úu∫Ã∫Áı Ãz uN˛Ãy

LN˛ Ã™ÀÆÁ N˛Áz ̨ú“YÁåz@

GtÁ: N˛™∫z ™ı §¡§ N˛Á å“Î \¬åÁ

••••• ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (ú u ∫ N ˛ ¡ úå Á  N ˛ ∫ å Á  (MakingMakingMakingMakingMaking

HypothesisHypothesisHypothesisHypothesisHypothesis) :) :) :) :) : ú“YÁåz TL Ã™ÀÆÁ N˛Á “¬

uåN˛Á¬åz Nz̨  u¬L N˛F| uƒN˛¡úÁı N˛y ÃÓYy §åÁFL@

GtÁ: °ÆÓ„\ N˛Á ¢z˛¬ “ÁzåÁ, uÀƒY N˛y Ã™ÀÆÁ,

ƒÁÆ∫ N˛y Ã™ÀÆÁ@

••••• ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (ÃÓYåÁLÂ/o·Æ ÃÊT¿u“o N˛∫åÁ (CollectingCollectingCollectingCollectingCollecting

InformationInformationInformationInformationInformation) :)  :)  :)  :)  : Ã™ÀÆÁ N˛Á Ã™ÁáÁå

uåN˛Á¬åz Nz˛ u¬L Amdí¶H$ útÁs|, GúN˛∫m,

ÃÓYåÁLÂ, √ÆuMo¶m| go nam‘e© H$ao “nÆÁut N˛Áz
ÃÊT¿u“o N˛yu\L@

GtÁ: bzÀb∫, ÀN¿˛Ó g~ÁFƒ∫, ¬N˛gy N˛y ÀNz˛¬, oÁ∫

uƒ Ï̆o∫Ázáy u¢˛oÁ (Insulation tape) ™z„\ LƒÊ

£¬zg@

••••• üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (üt uƒ≈¬z m (Data AnalysisData AnalysisData AnalysisData AnalysisData Analysis) :) :) :) :) : üÆÁzT

N˛∫åz Nz˛ u¬L ÃÊT¿u“o ÃÓYåÁEÁı N˛Á EÁÂN˛gÁ

§åÁN˛∫ GÃN˛Á uƒ≈¬z m N˛yu\L@

••••• üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (üÁÆÁ zuTN˛ N˛ÁÆ | (ExperimentationExperimentationExperimentationExperimentationExperimentation) :) :) :) :) :

Eúåy úu∫N˛¡úåÁEÁı N˛Áz uÃÚ N˛∫åz Nz˛ u¬L

üÆÁzT N˛yu\L@

GtÁ: §¡§ Nz˛ u¢˛¬Á™zãb N˛Á Eƒ¬ÁzN˛å N˛∫z @

••••• úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (úu∫mÁ™Áı N˛Á uƒ≈¬z m (Result AnalysisResult AnalysisResult AnalysisResult AnalysisResult Analysis)))))

::::: Eúåz úu∫mÁ™Áı N˛Á uƒ≈¬z m N˛∫Nz̨  Ã™ÀÆÁ N˛Á

“¬ jÓÂjåz Nz̨  u¬L EÁúN˛Áz Eúåz EãÆ úu∫N˛¡úåÁ

N˛Áz üÁ™ÁumN˛ N˛∫åÁ “ÁzTÁ@

GtÁ: §¡§ N˛Á u¢˛¬Á™zãb N˛y uÀsuo N˛Á EXZÁ

∫“åÁ@ oÁz EÁFL E§ °ÆÓ\ N˛Á uå∫yqm N˛∫z@

••••• ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (ÃÁ™ÁãÆyN˛∫m (GeneralizationGeneralizationGeneralizationGeneralizationGeneralization) :) :) :) :) : üÆÁzT

EÁ{∫ FåNz˛ úu∫mÁ™Áı Nz˛ EÁáÁ∫ ú∫ Ã™ÀÆÁ Nz˛

Ã™ÁáÁå N˛Áz Àú…b øú Ãz Ã™^ÁFL@ GtÁ: °ÆÓ„\

Q∫Á§ “Áz TÆÁ “{@ FÃyu¬L §¡§ å“Î \¬ ∫“Á

“{ oÁz “™ı °ÆÓ„\ N˛Áz §t¬åÁ YÁu“L@

Æz ƒ{rÁuåN˛ úÚuo Ãz uN˛Ãy ßy Ã™ÀÆÁ N˛Á

Ã™ÁáÁå uåN˛Á¬åz N˛Á LN˛ ™ÁT| “{ @ EÁú ßy FÃy

üN˛Á∫, N˛ÁzF| Ã™ÀÆÁ N˛Áz YÏå N˛∫ Eúåz EåÏÃÁ∫ FÃN˛Á

Ã™ÁáÁå uåN˛Á¬ ÃN˛oz “{@
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H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©H$mo{eH$m- OrdZ H$s ‘m¡{bH$ BH$mB©

h‘mar n¥Ïdr EH$ gw§Xa ñWmZ h¡, Ohm± na
{d{^Þ àH$ma Ho$ Ord ahVo h¢& ÃÓfl™ ™Á}Ã úÁ{áz go
{demb H$mo{Z’$a nm¡Yo VH$, Etw≈Æ OrdmUw go
{dembH$m¶ Zrbr ìhob VH$ g^r Ordm| H$s BH$mB©
nm`r OmVr h¡@ Få FN˛ÁF|ÆÁz N˛Áz N˛ÁzΔÁ N˛“oz “¯@

AmBE h‘ BZ H$moemAm| Ho$ ~mao ‘| OmZ|Tı& 350

df© nyd© bmoJ Bg Ord OJV Ho$ ApñVËd H$mo Zht
OmZVo Wo, ³¶m|{H$ gyú‘Xeu H$m Am{dîH$ma Zht
hþAm Wm& ³¶m|{H$ BÝh| Ho$db Am±Im| go Zht XoI
gH$Vo& gyú‘Xeu Ho$ Am{dîH$ma Ho$ níMmV H$B©
d¡km{ZH$m| Zo Bg AZOmZo {díd H$mo XoIm Am¡a
g‘Pm& BZ‘| Hw$N> d¡km{ZH$ Ho$ Zm‘ EWmZm{g¶g
H$aMa, (1601-1680), OmZ ñdm‘aS>‘ (1637-
1680) EÝQ>moZr dm°Z ë¶ydoZ ìhm°H$ (1632-1723)
Am¡a am~Q>© hþH$ (1635-1702) h¡&

       ³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?³¶m Amn OmZVo h¢?
EÝQ>moZr dm°Z ë¶ydoZ ìhm°H$ (1632-1723)

üs™ ì¶p³V Wo, {OÝhm|Zo gZ² 1674 ‘| gd©àW‘
gOrd aMZmAm| O¡go OrdmUw, I‘ra, àmoQ>moOwAm,
bmb a³V H$moem Ed§ Ob H$r ~±y§X ‘| MbVo-{’$aVo
Ordm| H$mo XoIm& AnZo OrdZ H$mb ‘| AmnZo H$B©
àH$ma Ho$ AmdY©H$ b|gmo H$mo ~Zm¶m Ed§ CZH$m
Cn¶moJ gOrd Ed§ {ZOud XmoZm| dñVwAm| Ho$ AÜ¶¶Z
Ho$ {bE gyú‘Xeu N˛Á GúÆÁzT {H$¶m&

g^r Or{dV Ordm| ‘| Hw$N> ‘m¡{bH$ {H«$¶mAm|
H$m dhZ {H$¶m OmVm h¡& ³¶m Amn CZ H$m¶m] H$s
gyMr ~Zm gH$Vo h¡? A§Jm| Ho$ {d{^Þ g‘yh {d{^Þ
àH$ma Ho$ H$m¶© H$aVo h¡& ³¶m Amn OmZVo hmo {H$
{H$gr A§J H$s AmYma ŷV g§aMZmË‘H$ BH$mB© ³¶m
h§¡& Bg hoVw h‘| gyú‘Xer© Ed§ gyú‘Xer© ñbmBS
V¡¶ma H$aZo H$s VH$ZrH$ H$m kmZ hmoZm Oê$ar h¡&

H$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoOH$moem H$s ImoO
gZ² 1665 Ho$ df© ‘| am~Q>© hÿH$, EH$

{~«{Q>e d¡km{ZH$ Zo H$mH©$ AmoH$ Ho$ no‹S> H$s
‘wbm¶‘ N>mb Ho$ ‘hrZ Qw>H$‹S>o H$mo gab AmdY©Z
CnH$aU ‘| ({Ogo CÝhm|Zo ñd¶§ ~Zm¶m Wm) XoIm&
({MÌ:1)

Cell – Fundamental Unit of Life

[MÌ[MÌ[MÌ[MÌ[MÌ-1… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU… am~Q> © h ÿH$ H$m gab AmdY©Z CnH$aU

Ñí¶H$Ñí¶H$Ñí¶H$Ñí¶H$Ñí¶H$

Z{bH$mZ{bH$mZ{bH$mZ{bH$mZ{bH$m

Vob b¢nVob b¢nVob b¢nVob b¢nVob b¢n
nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$nmZr H$m âbmñH$

H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$H|$ÐH$ ñH«y$
{ZarjH${ZarjH${ZarjH${ZarjH${ZarjH$

Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$Z‘yZm YmaH$
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CÝhm|Zo gyú‘Xeu Ho$ ZrMo XoIm {H$ H$mH©$ H$m Qw>H$‹S>m
‘Yw‘³Ir Ho$ N>Îmo Ho$ g‘mZ h¡, {Og‘| AZoH$ Imbr ñWmZ ¶m
~³go O¡gr aMZmE± {XIVr h¡& CÝhm|Zo g‘Pm {H$ H$mH©$ AZoH$
gyú‘ JwhmAm| (H¡${dQ>r [a³V ñWmZm|) go ~Zm h¡& am~Q>© hþH$ Zo
àË¶oH$ Jwhm H$mo H$moe ¶m H$moem Zm‘ {X¶m, Omo b¡{Q>Z ̂ mfm
H$m eãX h¡, {OgH$m AW© N>moQ>m H$j h¡& ({MÌ: 2).

[MÌ[MÌ[MÌ[MÌ[MÌ-2 … am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ… am~Q>© hwH$ Ûmam H$mH©$ Ho$ ‘hrZ
I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&I§S> ‘| H$moemE± Eogr {XIVr h¡&

A~ h‘ dh XoIZo H$m à¶ËZ H$aVo h¢, Omo
am~Q>© hþH$ Zo XoIm hmoJm&

{H«`m{H«`m{H«`m{H«`m{H«`mH$bmnH$bmnH$bmnH$bmnH$bmn-1
‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU‘mMrg H$s Vrbr H$m {ZarjU

h‘| H$mH©$ àmßV H$aZm H${R>Z h¡ AV… h‘|
BgHo$ ñWmZ na ‘mMrg H$s Vrbr Ho$ I§S> H$m à¶moJ
H$a|Jo, Omo am~Q>© hþH$ Ûmam XoIr JB© aMZm Ho$
g‘mZ {XIVm h¡&

‘mMrg H$s EH$ Vrbr boH$a Cgo H$ar~ AmYm
K§Q>m nmZr ‘o {^JmBE, BgHo$ ‘hrZ Qw>H$‹S>o H$[a¶o&
EH$ Qw>H$‹S>o H$mo Mw{ZE, Bgo ñbmBS> na aIo, Cg na
Ob H$s ~y§±X S>mbo VWm H$ìha ñbrn bJm¶o& Ü¶mZ
aho {H$ dm¶w Ho$ ~wb~wbo BZHo$ ~rM ‘| Z OmZo nm¶o&
Bgo gyú‘Xeu ‘| XoI§o& BgH$m {MÌ ~Zm¶o&

AmnHo Ûmam ~Zm¶m {MÌ Ed§ {MÌ-2 ‘o§ {XIm¶o
{MÌ H$s VwbZm H$[a¶o& ³¶m H$moB© A§Va h¡ AWdm?

¶o g‘mZ h¡& Bg‘| {XIZo dmbo Am¶VmH$ma aMZm
H$mo ³¶m H$hVo h¡?

am~Q>© hþH$ Ûmam H$moem H$s ImoO {dkmZ Ho$
B{Vhmg ‘| ‘rb H$m nËWa h¡& H$mH©$ H$s {ZOud
H$moemAm| Ho$ g‘mZ hr gOrd H$moemAm| H$mo ³¶m
gyú‘Xeu ‘| XoIm Om gH$Vm h¡& ¶{X hm±§, Vmo
H¡$go? ³¶m gOrd H$moemAmo H$s aMZm ^r ‘¥V
H$moemAmo§ Ho$ hr g‘mZ h¡& {ZåZ {H«$¶mAmo H$s
ghm¶Vm go h‘ H$moemAmo Ho$ {df¶ ‘| A{YH$
OmZH$mar àmßV H$a|&

{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn{H«`mH$bmn-2

ß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjUß¶mO H$s {Pëbr H$m {ZarjU
EH$ ß¶mO H$m gyIm {N>bH$m CVmaZo Ho$ ~mX

‘m§gb ~ë~ H$m ({MÌ 3(a)) EH$ Qw>H$‹S>m H$[aE&
BgH$mo Xmo ̂ mJm| ‘| Yrao go Vmo‹S>H$a AbJ H$aZo H$s
H$mo{ee ‘| AmnH$mo ({MÌ 3(b)) EH$ nVbr, AY©
nmaXeu, {Pëbr XmoZmo§ I§S>m| H$mo Omo‹S>Vr hþB© {XImB©
XoJr& Bg {Pëbr H$mo gmdYmZr go {ZH$mb H$a
CgH$mo EH$ N>moQ ñbmBS> na aIr nmZr H$s ~±y§X na
’¡$bmBE& gyú‘Xeu Ho$ ZrMo aIH$a {ZarjU H$s{OE&
AnZo {ZarjU H$m {MÌ ~ZmBE Am¡a CgH$s VwbZm
{MÌ 4 go H$s{OE&

[MÌ[MÌ[MÌ[MÌ[MÌ-3 … ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V… ß¶ mO H $ s  {Pëbr {ZH $ mbZ o  H $ s  nÕ{V

[MÌ[MÌ[MÌ[MÌ[MÌ -3(a)

[MÌ[MÌ[MÌ[MÌ[MÌ -3(b)SCERT T
ELA
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³¶m AmnH$mo XmoZm| {MÌm| ‘| H$moB© A§Va {XImB© XoVm h¡? ¶Xr hm Vmo dh ³¶m h¡?
AmnZo Omo ß¶mO H$s {Pëbr ‘| H$moem XoIr, dh dZñn{V H$moemE± h¢&
AmBE A~ h‘ AnZo eara H$s H$moem (O§Vw H$moem) H$m {ZarjU H$a|&

[MÌ[MÌ[MÌ[MÌ[MÌ-5 … ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)… ‘mZd Jmb H$moem (a§JhrZ)

[MÌ[MÌ[MÌ[MÌ[MÌ-4 … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem … ß¶mO H$s {Pëbr H$s H$moem (∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)(∫ÊT“yå)

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn-3

‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU‘mZd Jmb H$moem H$m {ZarjU
AmnZo ß¶mO H$s H$moem H$s ñbmBS> ~ZmZm ÃyQÁ h¢& A~ AmnHo$ ñd¶§ Ho$ Jmb H$s H$moem H$s ñbmBS>

~Zm¶|& EH$ ßbmpñQ>H$ ¶m bH$‹S>r H$s ñdÀN> Må‘M {b{OE& AmnHo$ Jmb H$s Hw$N> QÏY|å {ZH$m{bE& Xmo ~mVm|
H$m Ü¶mZ a{IE& nhbr, Må‘M H$mo Cn¶moJ go nhbo AÀN>r Vah Ymo br{OE& Xÿgar IwaMVo g‘¶ Ho$db hëHo$
go IwaMo, daZm Amn AnZo AmnH$mo Km¶b H$a b|Jo& A~ IwaMZ H$mo nmZr H$s ~§yX na ñbmBS> na hëHo$ go
\¡$bmBE& Bg na H$da pñbn a{IE& A~ gyú‘Xeu ‘| {ZarjU H$[aE Ed§ BgH$m {MÌ ~ZmBE& {MÌ 5 ‘| {XImE
JE {MÌ Ho$ g‘mZ {XIoJm& ³¶m XmoZm| H$moemAm| H$s ~mhar H$dM g‘mZ h¡?
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¶Ú{n Eogm ‘mZm OmVm h¡ {H$ 18dt eVmãXr
‘| gd©àW‘ Zm{^H$ H$s CnpñW{V H$m nVm ‘mZd
eara H$s CnH$bm H$mo{eH$mAm| H$s ~mø nV© na
d¡km{ZH$ ’o${bg ’$m¡ZQ>mZm Zo H$s& na§Vw am~Q>©
~«mD$Z H$mo {d{^Þ àH$ma H$s H$mo{eH$mAm| ‘| Zm{^H$
H$s CnpñW{V Ed§ XoIZo Am¡a nhMmZZo H$m lo¶
{X¶m OmVm h¡& ~«mD$Z Zo Am{H©$S> H$s n{Îm¶m| H$s
CnH$bm H$moemAm| ‘| bJ^J JmobmH$ma  A{YH$
ñnîQ> bJ^J AnmaXeu g§aMZm ({MÌ 6) XoIr&
Eogr aMZm AÝ¶ H$moemAm| ‘| ^r {XImB© XoVr Wr&

CÝhm|Zo nm¶m {H$ ¶h ̂ mJ H$moem H$m à‘wI A§J
h¡ Am¡a Zm{^H$ Zm‘ {X¶m& df© 1831 ‘|& BgH$m AW©
h¡ {H$ H$moem Ho$ {ZarjU  (df© 1650) Ho$ 150 go
175 df© Ho$ A§Vamb ~mX 1831 ‘| Zm{^H$ H$s
ImoO hþB©&

[MÌ[MÌ[MÌ[MÌ[MÌ-7 … … … … … õÆÁ„\ N˛y u^¡¬y ™ı åÁußN˛ N˛Á uå∫yqm

am~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZam~Q> © ~«mCZ (1773–1858)

EH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjUEH$ à‘wI {ZarjU
am~Q>© ~«mCZ (1773–1858) Ho$ {ZarjU go

h‘| H$mo{eH$m H$mo g‘PZo ‘| ~hþV ‘hËdnyU©
¶moJXmZ {‘bm& H$mo{eH$m Ho$ AÝ¶ ̂ mJm| ‘| Zm{^H$
hr g~go à‘wI h¡&

`h h¡ am~Q>© ~«mCZ Ûmam gd©àW‘ XoIm J¶m
Zm{^H$ Bggo VrZ nU©a§Y« ^r {XIVo h¡, {OZgo
J¡gm| H$m AmXmZ-àXmZ hmoVm h¡&

{H«$`m H$bmn -4

ß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$mß¶mO H$s {Pëbr ‘| Zm{^H$ H$m
{ZarjU{ZarjU{ZarjU{ZarjU{ZarjU

nhbo ~VmE AZwgma ß¶mO H$s {Pëbr H$m
‘hrZ A§e {’$a go EH$ ~ma ñbmBS> na a{IE, Bgo
a§J (g¡’«$m{ZZ, ‘o{W{bZ, Zrbm ¶m bmb ñ¶mhr)
H$s ~y§X S>mbH$a Bg na H$ìha ñbrn S>m{bE& Bgo
5 {‘ZQ> VH$ aIZo Ho$ níMmV H$ìha ñbrn Ho$ EH$
Va’$ go S´>m°na go Yrao-Yrao nmZr S>mb|, Xÿgao {gao
na AdemofH$ nona go A{V[a³V nmZr H$mo Ademo{fV
H$a b|, Bg àH$ma A{YH$ a§J {ZH$b Om¶oJm& A~
Bg ñbmBS> H$mo gyú‘Xeu ‘| Xo{IE& H$mo{eH$m Ho$
‘Ü¶ ‘| Zrbm q~Xþ Zm{^H$ h¡& AmBE h‘mar H$moem

[MÌ [MÌ [MÌ [MÌ [MÌ 6 … … … … … ƒwq N˛ÁzΔÁ

àag H$mo{eH$m
(Cytoplasm)

nU© a§Y«
(Stomata)

  H$moem{^Îmr
 (Cell wall)
  Zm{^H
 (Nucleus)$

Zm{^H$

àag H$mo{eH$m

H$moem{^Îmr
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‘| Zm{^H$ XoI| (O§Vw H$moe)ß`mO H$s {P„r _|
Zm{^H$ {XImB© XoVo h¢ &

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -5

Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$Jmb H$mo{eH$mAm| ‘| Zm{^H$
Amn AnZo Jmb Ho$ Am§V[aH$ nV© go IwaMZ

boH$a nhbo ~VmB© JB© {d{Y AZwgma ñbmBS> Am¡a
Cgo {‘WmBb ãby go a§JH$a ~ZmBE& Zm{^H$ H$m
{ZarjU H$a|&

AmBE A~ ß¶mO VWm Jmb H$s H$mo{eH$m ‘|
A§Va XoI|&

• H$moemAm| ‘| H$m¡Z-H$m¡Z gr aMZmE±§
CnpñWV h¡?

• ³¶m Amn g^r H$mo{eH$mAm| ‘| Jhao a§J
H$s N>moQ>r aMZmE± XoI aho h¢?

• ³¶m XmoZm| H$mo{eH$mAm| Ho$$ ‘Ü¶ ‘| ¶o
pñWV h¡?

• ß¶mO Ed§ Jmb H$mo{eH$mAm| Ho$ ~mhar
Koao ‘| ³¶m A§Va h¡?

Jmb H$moem H$s ~mhar nV© H$mo Ord Ðì¶H$¬Á

H$hVo h¡& ¶h H$moem H$mo AmH$ma àXmZ H$aZo Ho$
gmW hr gmW M¶Zr¶ nXmWm] H$m {dgaU ^r
H$aVr h¡& na§Vw ß¶mO H$s H$moem ‘| ~mhar nV©
A{YH$ ñnîQ> h¡& BgH$m H$maU OrdÐì¶ N˛¬Á Ho$
D$na AÝ¶ nV© H$m hmoZm h¡& Bgo naV H$m H$moem
{^Îmr H$hm OmVm h¡& H$moem {^Îmr H$mo{eH$m H$mo

Ñ{‹T>Vm ep³V àXmZ H$aVr h¡& XmoZm| àH$ma H$s
H$mo{eH$mAm| ‘| Jhao JmobmH$ma A§J Amn XoI gH$Vo
hmo, BÝh| Zm{^H$ H$hVo h¡& Jmb H$moem ‘| Zm{^H$
bJ^J ‘Ü¶ ‘| hmoVm h¡, O~{H$ ß¶mO H$s H$moem
‘| Zm{^H$ ‘Ü¶ ‘| Zht hmoVm h¡& H$mo{eH$m Ho$ A§Xa
EH$ O¡gr ¶m Ðd nXmW©, Zm{^H$ Ed§ OrdÐì¶
H$U Ho$ ‘Ü¶ hmoVm h¡, Bgo àag H$mo{eH$m Ðì¶
H$hVo h¡& ¶h EH$ {df‘m§Jr nXmW© ¶m O{Q>b
agm¶Z h¡& Bg‘| H$mo{eH$mAm| Ho$ H$B© KQ>H$ {Ppëb¶m|
go {Kao hþE nmE OmVo h¡& BZ g§aMZmAm| H$mo
H$mo{eH$m§J H$hVo h¢& H$mo{eH$m Ho$ ̂ rVa H$mo{eH$m§J
{d{^Þ H$m¶© H$aVo h¡, {OgH$m A{YH$ AÜ¶¶Z
Amn H$jm 9 ‘| H$a|Jo& Amn ¶h ^r OmZ|Jo {H$
H$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wVH$m oemAm| H$m o gOrd eara H$s AmYma^wV
g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|g§aMZmË‘H$ Ed§ {H«$¶mË‘H$ BH$mB`m± ³¶m|
‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&‘mZVo h¡&

H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§H$moemAmo ‘| {d{dYVmE§
AmnZo XoIm h¡ {H$ ß¶mO H$s H$moem H$s

g§aMZm Ed§ AmH$ma AÝ¶ H$moemAm| Ho$ bJ^J
g‘mZ h¡& ¶{X ¶hr à¶moJ Amn {d[^Þ AmH$ma
H$s ß¶mO {Pëbr ‘| H$a|Jo, Vmo AmnH$m {ZarjU
³¶m hmoJm? ³¶m AmH$ma ‘| ~‹S>o ß¶mO H$s H$moem
~‹S>r hmoJr?

àH¥${V ‘| bmIm| àH$ma Ho$ gOrd Ord h¡&
BZHo$ AmH$ma, n[a‘mU Ed§ H$moem H$s g§»¶m ‘|
{^ÞVmE±§ h¢, Bgo OmZZo Ho$ {bE h_ EÁ{∫ Hw$N> Am¡a
H$moemE§ XoI|Jo&

AmnZo gyú‘ Ordm| Ho$ nmR> ‘| A‘r~m, noam‘r{e¶‘,
OrdmUw Ed§ ³bo‘mBS>mo‘moZmg/ñnmBamoJm¶g H$s ñWm¶r
ñbmBS>g H$m {ZarjU {H$¶m h¡& ¶o g^r Ord EH$
H$moem go ~Zo h¡& AV… BÝh| EH$ H$moer¶ Ord
(Uni=single) H$hVo h¡&

BZ Ordm| ‘| H$moem g^r O¡{dH$ H$m¶© O¡go
^moOZ H$s àmpßV, ídgZ, CËgO©Z, d¥{Õ Ed§
àOZZ O¡go H$m¶© H$aVr h¡& g{Od Omo EH$ go
A{YH$ H$moemAm| go ~Zo hmoVo h¡& CÝho ~hþH$mo{e¶
{Od H$hVo h¡& ~hþH$moer¶ {Odm| ‘o AmYma^wV
{OdZ à{H«$¶m {d{^Þ àH$ma H$s H$moemAm| ìXmam
nwam H$aVo h¡&

Zm{^H$
àag H$mo{eH$m
Ðì`
Jmb H$moemAm|
_| Zm{^H
OrdÐì¶$Hbm

[MÌ[MÌ[MÌ[MÌ[MÌ-8 … … … … … ™Áåƒ TÁ¬ N˛ÁzΔÁ ™ı Nz̨ ã¸N˛
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M¬ÁF™gÁz ‘moZmg‘moZmg‘moZmg‘moZmg‘moZmg

A‘r~mA‘r~mA‘r~mA‘r~mA‘r~m

{MÌ{MÌ{MÌ{MÌ{MÌ-9 EH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ OrdEH$H$m oer¶ Ord
B©. H$mobr B©. H$mobr B©. H$mobr B©. H$mobr B©. H$mobr \yƒÁmÏ

g§Hw$MZ [a{º$H$m
(ñcmB©S>)

Zm{^H$

nmXm^

[MÌ[MÌ[MÌ[MÌ[MÌ-10 … Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±… Kmg H$s nÎmr H$s H$moemE±

[MÌ[MÌ[MÌ[MÌ[MÌ-11 … {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >… {Û~rO nÎmr-VZo H$s AZwàñW H$mQ >
(Tridax)

AmnHo$ Ûmam {ZarjU {H$¶o J¶o {d{^Þ H$moemAm|
Ho$ g‘yhm| ({MÌ-11) H$mo A, B, C Am¡a D ‘| A§{H$V
H$[a¶o&

A g‘yh H$s H$moemE± VZo H$s ~mhar nV© H$mo
~ZmVr h¡& ¶o H$moemE±§ VZo H$mo AmH$ma Ho$ gmW
ghmam ^r XoVr h¡&

B g‘yh H$s H$moemE±§ VZo Ho$ à‘wI ^mJ H$mo
~ZmVr h¡, hao VZo ‘| BZ‘| àH$meg§íbofU hoVw
{deof A§J nm¶o OmVo h¢&

{H«$`mH$bmn-6

nÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjUnÎmo ‘| H$mo{eH$mAm| H$m {ZarjU
Kmg Ho$ nÎmo H$m AË¶§V ‘hrZ Qw>H$‹S>m ñbmBS>

na aIo, Bg na EH$ ~y§X Ob H$mo S>mbo& Bgo H$ìha
ñbrn go T>§H$ X§o& Bg ñbmBS> H$mo ‘mBH«$moñH$mon ‘|
XoIo, ³¶m AmnHo$ Ûmam {H$¶m J¶m {ZarjU {MÌ-
10 Ho$ gÑí¶ h¡? {H$VZo {d{^Þ àH$ma Ho$ H$moemE±§
¶m H$moemAm| Ho$ g‘yh Amn Bg ñcmB©S> ‘| XoIVo
hmo?

Amn ¶h à¶moJ AÝ¶ n{Îm¶m| ‘| H$a gH$Vo h¡&
¶h Ü¶mZ aho {H$ à¶moJ Ho$ {bE H$mo‘b-nVbr
n{Îm¶m±§ hr MwZo& {ZåZ {MÌ ‘| Xo{IE, ¶h nmbH$
Ho$ VZo H$s AZwàñW ñcmB©S>> h¡&
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C g‘yh H$s H$moemE± Amng ‘| Ow‹S>H$a EH$
b§~r g§aMZm ~ZmVr h¡, Omo nm¡Yo ‘| ^moOZ Ed§
Ob nhþ±MmZo H$m H$m¶© H$aVr h¡&

D g‘yh H$s H$moemE±§ ¶wdm VZo Ho$ ‘Ü¶ _| hmoVr
h¡, àm¡‹T> VZo ‘| ¶h EH$ ImoIbr aMZm ‘| ~Xb
OmVr h¡&

Bg àH $ ma nmbH $ ¶m Tridax
(Gaddichamanthi) VZo H$s H$mQ> ‘| Amn {d{^Þ
AmH$ma H$s H$mo{eH$mE± XoI gH$Vo h¢& gmo{ME {H$
³¶m| Hw$N> VZmo H$s H$moem {d{^Þ AmH$ma H$s hmoVr
h¡?

{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn-7

{ZåZ {MÌm| ‘| ‘mZd eara H$s {d{^Þ H$moemAm|
H$mo Xem©¶m h¡& ¶{X AmnHo$ {dÚmb¶ ‘| ñWm¶r
ñbmBS> h¡, Vmo CÝh| {ZarjU H${aE&

BZ {MÌm| H$mo ~ZmBE Ed§ A^r VH$ àmßV
OmZH$mar Ho$ AmYma na BZHo$ ̂ mJm| H$mo Zm‘m§{H$V
H$[aE&

{MÌ {MÌ {MÌ {MÌ {MÌ -12 ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± ‘mZd eara H$s {d{^Þ H$moemE± Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫Nz˛ EÁN˛Á∫

E∫zuQoE∫zuQoE∫zuQoE∫zuQoE∫zuQo noer H$moem noer H$moem noer H$moem noer H$moem noer H$moem

≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ≈ƒzo ∫Mo N˛ÁzuΔN˛ÁLÂ

AAAAAuuuuu ñW H$m oemñW H$m oemñW H$m oemñW H$m oemñW H$m oem V§{Ì H$moemV§{Ì H$moemV§{Ì H$moemV§{Ì H$moemV§{Ì H$moem

bgrH $ mU wbgrH $ mU wbgrH $ mU wbgrH $ mU wbgrH $ mU w EH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU wEH$H | $ÐH$mU w

bmb a³V H$m oembmb a³V H$m oembmb a³V H$m oembmb a³V H$m oembmb a³V H$m oem

CXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§OrCXmgrZ a§Or BAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§OrBAmo{gZ a§Or

∫zuQo∫zuQo∫zuQo∫zuQo∫zuQo noer  noer  noer  noer  noer N˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛ÁN˛ÁzuΔN˛Á
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AmnHo$ {ejH$ H$s ghm¶Vm go {ZåZ Vm{bH$m nyU© H$[aE&
H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§.  H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘ H$moem H$m Zm‘  H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma H$moem H$m AmH$ma {ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘{ZarjU {H$E hþE ^mJ Ho$ Zm‘

1 bmb a³V H$moem

2 ÃÁ¢˛ noer H$moem
3 V§{Ì H$moem
4 ApñW H$moem
5 ídoV a³V H$moem
6 úcytÁ∫ úz∆y N˛Áz∆Á

• Š`m H$moemAm| Ho$ AmH$ma ‘| H$moB© g‘mZVmE±§ h¡?
• ³¶m AmnZo g^r H$moemAm| ‘| Zm{^H$ XoI|?
• ³¶m g r̂ O§VwAm| ‘| g~go c§~r H$moem H$m Zm‘m§H$Z

H$a gH$Vo h¡&
A^r VH$ AmnHo$ Ûmam {Zar{jV g^r H$moemE±&

³¶m AmH$ma Ed§ n[a‘mU ‘| g‘mZ h¡? {d{^Þ
H$moemAm| Ho$ AmH$ma Ed§ n[a‘mU {^Þ-{^Þ hmoVo
hþE ^r g^r H$moemAm| Ho$ H$m¶© Ho$ Ûmam BZHo$ Zm‘

{ZYm©[aV {H$¶o J¶o h¡& Amn A‘r~m Ho$ AmH$ma H$mo
{H$g àH$ma n[a^m{fV H$a|Jo& Amn H$h gH$Vo h¢
{H$ BgH$m AmH$ma A{Z¶{‘V h¡& Agb ‘|
A‘r~m H$m H$moB© {ZpíMV AmH$ma Zht h¡& BgHo$
eara H$m AmH$ma C^mam| Ho$ H$maU ~XbVm h¡& BZ
C^mam| H$mo Hy$Q> nmX (PyR>o n¡a ñnyS>monmo{S>¶m) H$hVo
h¢& BZ Hy$Q> nmXm| H$s ghm`Vm go A_r~m MbZ ̀ m
^moOZ àmá H$aVm h¡&

³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go

³¶m H$moem Ho$ H$ho hþE eãX AmnZo gwZo? gmo{M¶o H$moem {H$VZr ~‹S>r h¡? ³¶m hmWr Ed§ ‘mZd H$s
H$moemAm| H$s g§»¶m Ed§ AmH$ma g‘mZ h¡? ³¶m hmWr H$s H$moemE± ‘mZd H$moemAm| go ~‹S>r h¡?

Ho$ V‘ O§Vw hmo, na§Vw Bg
{dembVm ‘| ³¶m h¡& ³¶m Vw‘ Cg N>moQ>o
‘mZd Ho$ Jwbm‘ Zht hmo? Vw‘ em¶X ‘wPo
‘yI© g‘PmoJo? ³¶m Vw‘ OmZVo hmo {H$
g^r gOrd Ho$ eara (Vwåhmao g{hV) ‘wP
O¡gr gyú‘ H$moemAm| go ~Zo h¡? ³¶m Vw‘
H$ënZm H$a gH$Vo hmo {H$ ‘Zwî¶ Omo Vwåhmam
‘m{bH$ h¡, CgHo$ eara ‘| {H$VZr H$mo{eH$mE±§
h¡? 75,000,000,000,000 go A{YH$ A~
Vw‘ A§XmO bJm gH$Vo hmo {H$ ‘¢ {H$VZm

~‹S>m hÿ§±?

Vw‘ {demb ñWb

[MÌ[MÌ[MÌ[MÌ[MÌ-13

~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?~‹S>r h¡?
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

gOrdm| H$s H$moemAm| Ho$ AmH$ma ‘rQ>a Ho$
bmId| ^mJ ‘mBH«$m°Z go ^r gyú‘ ¶m Hw$N> go.‘r.
go ^r ~‹S>o hmo gH$Vo h¡& A{YH$m§e H$moemAm| Hoo
AmH$ma Am±§Im| go XoIZo Ho$ {bE ~hþV N>moQ>o hmoVo h¡&
CÝh| Ho$db gyú‘Xeu go XoIm Om gH$Vm h¡& g~go
gyú‘ H$moem 0.1 go 0.5  ‘mBH«$mo‘rQ>a OrdmUw H$moem
h¡& ‘mZd Ho$ ¶H¥$V Ed§ d¥³H$ H$moem 20 - 30
‘mBH«$mo‘rQ>a AmH$ma H$s h¡&

1 ‘rQ>a  = 100 go.‘r. (cm)

1 go§{Q>‘rQ>a. = 10 {‘br ‘rQ>a (mm)

1 {‘br ‘rQ>a = 100 ‘mBH«$mo ‘rQ>a (µm)

1 ‘mBH«$mo ‘rQ>a = 1000 Z¡Zmo ‘rQ>a (nm)

Hw$N> H$moemAm| H$mo Ho$db Am§Im| go XoIm Om
gH$Vm h¡& V§{ÌH$m H$moem H$m n[a‘mU 90 - 100
go._r.hmoVr h¡& g~go ~‹S>r H$moem ewVwa‘wJ© H$m
A§S>m 17 go._r. X 18 go._r. h¡&

H$moemAm| H$m n[a‘mU CZHo$ H$m¶m] go g§~§{YV
h¡& CXmhaU ‘mZd Ed§ hmWr XmoZm| H$s V§Ìr
H$moem b§~r Ed§ em[QV hmoVr h¡& ¶o XmoZm| H$s
g‘mZ H$m¶© AWm©V g§Xoem| H$m dmhZ H$aVo h¡&

{H$gr Ord H$m n[a_mU H$moemAm| H$s
g§»¶m na {Z^©a h¡ Z {H$ H$moem Ho$ AmH$ma&
H$moemE± {d{^Þ AmH$ma n[a‘mU Ed§ g§»¶m ‘|
hmoVr h¡&

H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,H$mo{eH$m, OrdÐì¶ {Pëbr, H$moem{^Îmr, OrdÐì¶, Zm{^H$, EH$H$moer¶, ~hþH$m oer¶, A§J,
H$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aUH$mo{eH$m§J, Hy$Q>nmX, a§J, AmdY©Z, H|$ÐrH$aU

• g^r gOrdm| H$m {Z‘m©U H$moemAm| go hþAm h¡&

• gd©àW‘ gZ² 1665 ‘| am~Q>© hþH$ Zo H$moemAm| H$s ImoO H$s&
• gd©àW‘ EÝQ>moZr dm°Z ë¶ydoZ hm°H$ Zo gOrdm| H$m {ZarjU CZHo$ Ûmam ~Zm¶o J¶o gyú‘Xeu ‘| {H$¶m&
• H$mo{eH$m Ho$ VrZ à‘wI H$mo{eH$m§J h¡& OrdÐì¶ H$bm, OrdÐì¶, Zm{^H$&
• am~Q>© ~«mCZ Zo Am{H©$S> H$s nÎmr ‘| Zm{^H$ H$s ImoO H$s&
• dZñn{V H$moem ‘| EH$ A{V[a³V nV© OrdÐì¶ H$bm Ho$ ~mha {Ogo H$moem{^Îmr H$hVo h¡, hmoZo Ho$ H$maU

O§Vw H$moem go {^Þ h¡&
• H$moem{^Îmr nm¡Yo H$mo ¶m§{ÌH ep³V Ed§ H$R>moaVm XoVr h¡&
• H$moemE± {d[^Þ AmH$ma, n[a‘mU Ed§ g§»¶m ‘| hmoVr h¡&
• EH$ H$moem ¶w³V O§Vw H$mo EH$ EH$ go A{YH$ H$mo{e¶ OÝVw H$mo ~hþH$mo{e¶ H$hVo h¡&
• ~hþH$moer¶ O§VwAm| Ho$ emar[aH$ H$m¶© {d{^Þ H$moemAm| Ûmam {H$¶o OmVo h¡&

h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?h_Z Š`m grIm?
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1. gd©àW‘ H$moem H$s ImoO {H$gZo Am¡a H¡$go H$r ? H$m¡Zgr {dYr H$m Cn¶moJ {H$¶m J¶m? (AS1)

2. {H$Ýht Xmo H$maH$m| Ho$ Zm‘ {b{I¶o {OZ na H$moe H$m n[a‘mU {Z ©̂a hmoVm h¡? (AS1)

3. EH$ H$moer¶ Ed§ ~hþH$moer¶ Ordm| ‘| A§Va {b{I¶o? (AS1)

4. Amn ñbmB‹S> H$mo gwIm¶o u§åÁ H¡$go V¡æ¶ma H$amoJo? (AS1)

5. {X{jV H$m H$hZm h¡ {H$ h‘ H$moe H$mo Iwbr Am±Im| go Zht XoI gH$Vo h¡& ³¶m ¶h H$WZ gË¶ h¡ ¶m
AgË¶ g‘PmB¶o? (AS1)

6. H$moe Ho$ {H$g ^mJ ‘| H$mo{eH$m§J nm¶o OmVo h¡? (AS2)

7. AmnHo$ Ûmam gyú‘Xeu ‘| {Z[ajU {H$¶o J¶o dZñn{V VWm O§Vw H$moemAm| Ho$ {Mfi ~ZmB¶o& (AS5)

8. [a¶mO Zo H$hm {H$ ~‹S>o ß¶mO H$s H$moem¶|, AmH$ma ‘| N>moQ>o ß¶mO H$s H$moemAm| H$s VwbZm go ~‹S>r hmoVr
h¡ ³¶m Amn Bg H$WZ go gh‘m h¡ ¶m Zht g‘PmB¶o? (AS6)

9. Amdí¶H$VmZwgma {ZåZ H$WZm| H$mo gwYma H$a {b{I¶|& (AS1)

a. dZñn{V H$moemAm| ‘| H$moem{^{V Amdí¶H$ h¡&
b. H$moemAm| H$s {H«$¶mAm| ‘| H$moem{^{V Amdí¶H$ h¡&
c. EH$ H$moer¶ Ordm| ‘| g^r O¡{dH$ {H«$¶m¶o O¡go ≈ƒÃå, CËgO©Z, d¥{Õ Ed§ àOZZ hmoVm h¡&
d. Ho$ÝÐ VWm g^r H$moeH$m§Jmm| Ho$ {Z[ajU hoVw ñbmB‹S> na a§J S>mbZo H$s Amdí¶H$Vm Zht h¡&

10. EH$ H$moer¶ VWm ~hþ H$moer¶ Ordm| Ho$ CXmhaU Xr{O¶o& (AS2)

11. Ho$ÝÐH$ H$s g§aMZm VWm H$m¶© H$m dU©Z N˛yu\L& (AS1)

12. ß¶mO Ho$ {N>bHo$ VWm nm¬>H$ H$s H$mo{eH$mAm| ‘| ³¶m A§Va h¡$? (AS1)

13. {H$gr Zmbo Ãz ~hVr hþB© N˛yYg Δ{ƒÁ¬ (Slime) H$r Hw$N> ‘mÌm by{O¶o BgH$m NĮ̈Z A§e ñbmBS> na aIo
Bg‘| go EH$ V§Vy H$mo AbJ H$a| Bgo gyú‘Xeu ‘| Xo{I¶o VWm {MÌ ~ZmB¶o& (AS3)

14. XrnH$ Zo H$hm {H$, nm¡Ym H$moem{^{b Ho$ ~J¡a grYm I‹S>m Zht ah gH$Vm h¡, Bg H$WZ go Amn {H$g
àH$ma gh‘V h¡& (7)

15. Amn Ho$ Amgnmg Ho$ BbmHo$ go {d{^Þ àH$ma H$s n{Îm¶m| H$mo g§J«m{ho H$[a¶o VWm BZH$s CnH$bm
H$moemAm| H$mo gyú‘Xeu ‘| {Z[ajU H$[a¶o& EH$ Vm{bH$m ~ZmB¶o {Oggo n{Îm H$m Zm‘, AmH$ma, CnH$bm
H$moem H$m AmH$ma {b{I¶o Vm{bH$m Ho$ ZrMo ‘hËdnyU© OmZH$m[a¶m| H$mo {bIZm Zo ŷ{b¶o& (AS4)

16. {demb H$m¶ hmWr, ‘mZd, d¥j g^r H$moemAm| go {Z{‘©V h¡, Omo AË¶§V ‘{hZ g§aMZm¶o h¡ BÝh|
gyú‘Xeu go XoIm Om gH$Vm h¡ BgH$s àe§gm H¡$go H$a|Jo? (AS6)

17. uå©å utÆz TÆz uYfiÁı N˛Áz åÁ™ÁÊuN˛o N˛yu\L EÁ{∫ Få™ı \yƒ¸√ÆN˛¬Á osÁ N˛ÁzΔ ußy N˛Áz ú“YÁuåL@ (AS4)
OÝVw H$moem Ed§ nmXn H$moem H$m nhMm{Z¶o&

A{O©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mg
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Fig-13: g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu g§¶wº$ gyú‘Xeu (Compound microsope)

AmB© nrg (Eye Piece)

Ś>mQ>çy~
g‘¶moOH$
~m°S>r ß¶yf
gyú‘ g‘m¶moOH$
Ky‘Zo dmbm ZmoO nrg
ŷOm

ñbmBS>
³brn
’$bH$
H$ÝS>oÝga
BÝH$sbm{ZeZ

namdV©H$
AmYma

bJ^J 400 df© nyd© gyú‘Xeu ‘| à‘wI gwYma {H$¶o J¶o Wo, nyd©H$mb ‘| gyú‘Xeu ‘| Ho$db EH$ ¬zÝg H$m
à¶moJ {H$¶m J¶m Wm, Bgo gmYmaU gyú‘Xeu H$hm J¶m, {Yao-{Yao AÀN>o boÝgmo H$m {Z‘m©U hþAm, g§¶wº$
gyú‘Xeu {Og‘| EH$ go A{YH$ ¬zãÃÁı go ¶wº$ hmoVm h¡ Æz EÁuƒ…Nw̨ o hþAm&
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df© 1595 ‘| d¡km{ZH$ \Á}åÃå åz g§¶wº$ gyú‘Xeu ÆÊfi N˛Á gd©àW‘ {Z‘m©U {H$¶m Eogm ‘mZm OmZm
h¡& am°~Q>© hÏH$ H$m gyú‘Xeu ̂ r g§¶wº$ gyú‘Xe© hr Wm& BZ A[dîH$mam| Ho$ gh¶moJ go H$B© {dñV¥V {Z[ajU
g§^d hmo @

AmB¶o h‘ OmZo, {H$g àH$ma gyú‘Xeu H$m à¶moJ {H$¶m J¶m h¡& AmB¶o h‘ OmZo, {H$g àH$ma
gyú‘Xeu H$m à¶moJ {H$¶m OmVm h¡&

ÃÓfl™tΔy| ÆÊfi N˛Á Ã“Î GúÆÁzT

H$jm Zey ‘| AmnZo gyú‘Xeu Ho$ ~mao ‘| grIm h¡& A~ h‘ ghr BñVo‘mb OmZoJm&

1. {ZåZ V[aH$mo go gyú‘Xeu H$s Om±M H$[a¶o (a) ¬zÝg H$s Q>monr H$mo AbJ H$[a¶o boÝg H$mo {ZH$m¬ H$a Bgo ‘wbmÆ™
Ed§ ñdÀN> H$n‹S>o go gm’$ H$[a¶o& (b) (Knob) ¶Xr nH$‹S> H$mo {T>bm H$a, dmë~ ß¶yU Ho$ Qw>H$S>o H$mo ~X{b¶o& (c)
Xn©U gX¡d ñdÀN> hmo Bgo Eogo H$moU na g‘m¶mo{OH$ H$a| Vm{H$ ¬zãÃ go XoIZo g‘¶ ñnï> {XImB© Xo&

2. gmYmaUV… gyú‘Xeu ‘| VrZ ¶m Mma Am°ãOoëQ>rìh boÝg hmoVo h¡ ¶o ÃX¡d 4X, 10X, 40X Am¡a 100X
j‘Vm Ho$ hmoVo h¡& Bgo 10X (gd© àMmbV) go Omo‹S>m OmVm h¡ Vmo gånyU© j‘Vm BgH$s 40X (4X times
of 10X), 100X, 400X VWm 1000X hmoVr h¡&

3. H$m°M H$s ñbmBS> H$mo AÀN>r Vah ñdÀN> H$n‹S>o go gm’$ H$[a¶o&
4. boÝg H$mo Cna, ZrMo Kw‘mB¶o O~ VH$ H$s à{V{~å~ ñnï> Z {XImB© Xo, Bgo Ho$ÝÐr H$aU H$hm OmVm h¡,

Eogm H$aVo g‘¶ dñVw ¶m Ob ‘| aIm J¶m nXmW© ¬zÝg ~go Z Nw>¶o Bg hoVw ñbmBS> na H$ìha ñbrn
bJmB¶o&

5. ñbmBS> na S>m°na ¶m C§Jbr H$s ghm¶Vm go nmZr S>m{b¶o Bg na {X¶m J¶m nXmW© a{I¶o gwB© H$s ghm¶Vm
go H$ìha g‘rn go T>°{H$¶o, A{V[aº$ Ob H$mo emofH$ H$mJO ¶m N>Þm H$mJO go nmo{N>¶o&

6. gyú‘Xeu Ho$ ³brn ‘| ñbmBS> H$mo bJmB¶o& Yyao-Yyao ñbmBS> H$mo VWm ¬zãÃ H$mo Cna ZrMo Kw‘mB¶o A~
Xn©U H$mo Kw‘mH$a àH$me H$s ‘mÌm Ho$pÝÐV H$[a¶o oÁuN˛ útÁs| N˛Áz Àú…b osÁ §w“t tzQ ÃNz˛@

gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-gyú‘Xeu¶ ñbmBS> H$mo V¡¶ma H$aZo H$s {d{Y…-
{H$gr nXmW© H$m gyú‘Xeu ‘| {Z[ajU H$aZo hoVw ñbmB‹S> na ‘mD§$Q> H$aZo Ho$ {b¶o &

1. 2mm ‘moQ>mB© H$s, 3cm X 8cm dJm©H$ma H$m°M H$s nÅ>r H$mo ñbmBS> H$hm OmVm h¡&
2. ¶{X {X¶m J¶m nXmW© AË¶§V ‘{hZ h¡ Vmo Cgo grYo ñbmBS> na ~rMmo ~rM nmZr H$s ~y§X ‘| ‘hrZ ~«e H$s ghm¶Vm

go aIm OmVm h¡ Bg na ½brgarZ H$s ~y§X S>mby OmVr h¡ {Oggo nXmW© å“y gyIVm h¡& ½brgarZ nXmW©
H$mo gyIZo go ~MmVm h¡ {Z‘m©U H$aZm&

3. ¶{X AÜ¶¶Z gm‘J«r ‘moQ>r h¡ Vmo CÝh| bJ^J 0.5 {‘.‘r ¶m Cggo H$‘ nVbo ^mJm| ‘| {H$gr YmaXma
n{Îm¶m| Ho$ Ûmam H$mQ>m OmVm h¡& ¶{X AÜ¶¶Z gm‘J«r nmaXeu hmo Vmo Cgo Am¶moS>rZ, Ho$g[a¶m, ham
¶m {H$gr AÝ¶ C{MV amgm¶{ZH$ a§J go {Muã“V {H$¶m OmVm h¡, {Oggo CZHo$ ôX H$mo g‘Pm Om
gHo$&
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4. nmZr H$s EH$ ~y±X H$mo EH$ nVbo ½bmg H$s nQ²>Q>r go T>±{H$E (½bmg H$s ‘moQ>mB© 0.1 mm)& Bgo
BgàH$ma Ü¶mZ nyd©H$ H$s{OE {H$ nmZr Ho$ ~Ï¬~Ïbo Z ~ZZo nm¶|& ¶{X nmZr H$ht A{V[aº$ ñWmZ d
{H$Zmam| go Am¶o Vmo Cgo gmoIZo dmbo H$mJO go nm|N> X|&
ÃÓfl™tΔy| ÆÊfi Ho$ g§nH©$ ‘| AmZo Ho$ H$maU H$da nMu Ho$ A§VJ©V gm‘J«r H$s ajm Ho$ {bE Am¡a Bgo

gm‘J«r Ho$ D$na X~mH$a g‘Vb ~ZmVo h¢& A~ Amn AnZo ñbmBS> H$m {ZarjU H$a gH$Vo h¢&

Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$Yã~m VH$ZrH$     (Staining Techniques)
¶h VH$ZrH$ Bg dmñV{dH$Vm na AmYm[aV h¡ {H$ Hw$N> a§Jm| Ho$ H$U EH$ H$mo{eH$m Ho$ {d{^Þ ^mJm|

go Ow‹S>o hmoVo h¢& ¶h H$moem| ‘| {deof joÌ H$mo àX{e©V H$aZo ‘| ghm¶H$ h¢& ¶o a§JrZ H$maH$ Yã~m| Ho$ Zm‘

go OmZo OmVo h¢ Am¡a Bg à{H«$¶m H$mo Yã~m VH$ZrH$ H$hm OmVm h¡& h‘ Bg VH$ZrH$ H$m Cn¶moJ AZoH$
gyú‘ Ordm|, H$mo{eH$mAm| Ho$ {d{dY ^mJ Am{X H$mo XoIZo Ho$ {bE H$a gH$Vo h¢& BgHo$ {bE h‘
Ho$g[a¶m,{‘WbrZ Zrbm Am{X H$m à¶moJ H$a gH$Vo h¢& bmb ñ¶mhr ^r Jham Yã~m ~ZmZo ‘| Cn¶moJr
h¡& ¼ Mm¶ H$s Må‘M Ho$g[a¶m {db¶Z H$mo 100 ml nmZr ‘| KmobH$a BgHo$ {bE Cn¶moJ {H$¶m Om
gH$Vm h¡&

   S´>mna H$da nMu

ñbmBS>

gwB©

{MÌ 14: gyú‘Xeu¶ ñbmBS> H$m {Z‘m©U
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^mJ^mJ^mJ^mJ^mJ- I
Xhr O‘mVo g‘¶ h‘ NÏ˛åNÏ˛åz XyY ‘| Hw$N> ~y§Xo

N>m§N> H$s ³¶m| {‘bVo h¢?
nH$m¶m J¶m ̂ moOZ Hw$N> g‘¶ níMmV ³¶m| Iam~

hmo OmVm h¡?
gw~h CR>Zo na h‘mao _w±h go ~X~y ³¶m| AmVr h¡?
Bg nmR> ‘| h‘ BZ n[adV©Zm| Ho$ H$maU OmZ|Jo?

gyú‘Xeu H$m Am{dîH$ma VWm gyú‘Ordm| H$s ImoO H$s H$hmZr

\
       {MÌ{MÌ{MÌ{MÌ{MÌ.1: EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$         {MÌ{MÌ{MÌ{MÌ{MÌ.2: EH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘Xeu

{nN>bo 400 dfm] go Hw$N> bmoJm| ‘| Bg H$maU H$mo
OmZZo H$s CËgwH$Vm hþB© Am¡a CÝhm|Zo BgHo$ CÎmam| H$mo
Ty>§‹T>Zo H$m à¶ËZ {H$¶m&

Eogm hr EH$ CXmhaU EÝQ>m°Z dm°Z ë¶yƒzZ hm°H$
h¡ & ({MÌ.1)

gyú‘Ordr {dkmZ H$m OÝ‘ 1674 ‘| hþAm,
O~ EÝQ>m°Z dm°Z ë¶ydoZhm°H$ Zo Vmbm~ Ho$ Ob H$s
EH$ ~§yX H$mo H$m§M Ho$ b|g go CÝhmoZo {dH${gV
{H$¶m XoIm& EÝQ>m°Z dm°Z ë¶ydoZ hm°H$ EH$ dñÌ
ì¶mnmar Wo& BÝhm|Zo EH$b b|g ¶w³V AË¶§V

ep³Vembr gyú‘Xeu H$m {Z‘m©U {H$¶m, {Ogo
CÝhm§oZo ~hþV Ü¶mZ go V¡¶ma {H$¶m Wm, {Oggo
dñVwE± 300 JwZm ~‹S>r {XIVr Wr& CZH$s {Okmgm/
CËgwH$Vm Am¡a b|g ~ZmZo H$s ¶mo½¶Vm Ho$ H$maU
ep³Vembr gyú‘Xeu H$m Am{dîH$ma hþAm&

AÜ¶m¶

3
gyú‘Ordm| H$mmmmm {díd{díd{díd{díd{díd (ßÁT - 1)

World of the Micro-organisms (Part - 1)
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AnZo gyú‘Xeu go {d{^Þ nXmWm} Ho$ VrúU
AdbmoH$Z H$s ghm¶Vm go CÝhm|Zo gyú‘J{Verb
Ordm| H$s ImoO 1678 ‘| H$s& BZ Ordm| H$mo
CÝhm|Zo "‘hrZ O§Vw' Zm‘ {X¶m, {OÝh| ~mX ‘|
OrdmUw H$hm J¶m& BZ ‘hrZ O§VwAm| Ho$ gmW
CÝhm|Zo gyú‘Xeu go H$B© gyú‘ Ordm| H$mo XoIm,
{OZHo$ Zm‘ ~mX ‘| aIo J¶o& Bgr go g^r AÝ¶
gyú‘ Ordm| H$s ImoO ‘| ghm¶Vm {‘br&

AmBE h‘ XoI| {H$ gyú‘Ord ³¶m h¡ Am¡a ¶o h‘|
H$hm§ {‘b gH$Vo h¢&

gyú‘Ordgyú‘Ordgyú‘Ordgyú‘Ordgyú‘Ord
h‘ AnZo Amg-nmg H$B© Ordm| H$mo XoI gH$Vo

h¢, O~{H$ BZ‘| go Hw$N> H$mo Ho$db h‘ Am±Im| go
Zht XoI gH$Vo& BÝh| h‘ Ho$db gyú‘Xeu H$s
ghm¶Vm go XoI gH$Vo h¢& BÝh| gyú‘Ord H$hm
OmVm h¡& Hw$N> gyú‘Ordm| H$mo ZrMo {XIm¶m J¶m
h¡& {MÌ 2.1 go  2.5

{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw b ¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbg

A‘r~mA‘r~mA‘r~mA‘r~mA‘r~m (500 ‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z) ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)

n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘ Eñna {ObgEñna {ObgEñna {ObgEñna {ObgEñna {Obg~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong

n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘  ( 0.25m.m )
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gyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yh
AmBE Hw$N> {H«$¶mH$bmn Ûmam gyú‘Ordm| Ho$

Hw$N> g‘yhm| O¡go OrdmUw, H$dH$, àmoQ>moOmoAm,
e¡dmb VWm Hw$N> gyú‘ H$sQ> AmW«m}nmogÁ H$m AÜ¶¶Z
H$ao& Bg hoVw h‘| ÃÓfl™tΔy| ÆÊfi H$s Amdí¶H$Vm
h¡& Amn AÜ¶m¶-2 "H$moem-OrdZ H$s AmYma^yV
BH$mB©' ‘| BgHo$ Cn¶moJ Ho$ ~mao _| OmZ MwHo$ h¢&

H$m¶©H$bmn-1
AmnHo$ Amg-nmg nm¶o OmZo dmbo Vmbm~ ¶m

Obme¶ go nmZr bmBE& Ü¶mZ aho {H$ Hw$N> har
IwaMZ Vmbm~ H$s Xrdmam| go Bg‘| hmo& Bg nmZr
H$s 1-2 ~y§Xo ñbmBS> na S>mbH$a Bgo gyú‘Xeu ‘|
AdbmoH$Z H$s{OE& AmnZo ³¶m XoIm& BgH$m {MÌ
AnZr ZmoQ>~wH$ ‘| ~ZmBE& nhMmZ Ho$ {bE Cnamo³V
{MÌm| H$s ghm¶Vm br{OE& (AnZo {‘Ìm| go BgH$s

³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg dQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a m

gm¶³bm o ßggm¶³bm o ßggm¶³bm o ßggm¶³bm o ßggm¶³bm o ßg IwObr H$sQ >I wObr H$sQ >I wObr H$sQ >I wObr H$sQ >I wObr H$sQ >S > { âZ¶ mS > { âZ¶ mS > { âZ¶ mS > { âZ¶ mS > { âZ¶ m

ñn m BgbrZ mñn m BgbrZ mñn m BgbrZ mñn m BgbrZ mñn m BgbrZ m {ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘

~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >

Fig-6 Micro Arthropods
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MMm© ^r H$a gH$Vo h¢)& AnZo AÜ¶mnH$ H$s ‘XX
bo gH$Vo h¢& Cnamoº$ {MÌm| go CgH$s VwcZm H$a
gH$Vo h¡& {Odm| Ho$ AmH$ma, n[aUm‘ Am{X H$s
MMm© AnZo {‘Ìm§o Ho$ gmW {H${OE&

³¶m Amn gyú‘Xeu ‘| AdbmoH$Z {H$E Ordm|
Ho$ Zm‘ ~Vm gH$Vo h¢?

AmBE h‘ {ZåZ{b{IV {H«$¶mH$bmn go
gyú‘Ordr OJV Ho$ ~mao ‘| A{YH$ OmZH$mar àmßV
H$a|&
H$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjU

A³ga h‘ H$Mao Ho$ T>oa Ho$ nmg, IoV ‘|, Kmg
Ho$ ~rM ¶m bH$‹S>r Ho$ JbVo nQ>ao Ho$ {H$Zmao na
dfm© H$mb Ho$ ~mX N>moQ>r N>Var O¡gr aMZm ~‹T>Vr
hþB© XoIVo h¢&

H$^r AmnZo no‹S>m| H$s N>mb na g’o$X MH$Vo XoIo
hm|Jo& BZ‘| Amn Hw$N> H$dH$m| H$mo nm gH$Vo hmo&
A~ BZHo$ {df¶ ‘| Am¡a {ZH$Q> go {ZåZ {H«$¶m
Ûmam OmZ|Jo&

H$m¶©H$bmn-2
g‹S>r-Jbr gãOr H$m ^mJ ¶m ~«oS> ¶m Zm[a¶b

H$m H$mbo nS>o hþE IwaMZ H$mo gwB© H$s ghmæ¶Vm go
EH$  ñbmBS> na a{I¶o& Bg na EH$-Xmo ~y§Xo nmZr
H$s S>m{bE& Bg na H$da-pñbn bJmH$a gyú‘Xeu
‘| AdbmoH$Z H$[a¶o&

AnZr ZmoQ> ~wH$ ‘| XoIo J¶o nXmWm] Ho$ {MÌ
~ZmBE& {MÌ 2.2 ~«oS> H$dH$ (amBOmong) H$s
ghm¶Vm br{OE&

OrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjU
OrdmUw H$mo h‘ N>mN>, Xhr ¶m gw~h CR>Zo Ho$ ~mX

Or^ Ho$ D$na O‘r nV© H$s IwaMZ na XoI gH$Vo h¢&
BÝh| h‘ {‘Q²>Q>r ‘|, nm¡Yo H$s emImAm| ‘|, h‘mar
ËdMm na, h‘mao emar[aH$ A§Jm| O¡go ~Jb ‘| nmVo h¢&
na§Vw BÝh| h‘ {g’©$ Iwbr Am§Im| go Zht XoI gH$Vo&
A~ h‘ Hw$N> {H«$¶mE±§ H$a|Jo, {Oggo h‘ BZ OrdmUw
H$mo A{YH$ Ã™yú go XoI gH$Vo h¢&

H$m¶©H$bmn-3

EH$ ñbmBS> na EH$ ¶m± Xmo ~y§Xo N>mN> H$s a{IE&
Bgo ñbmBS> na ’¡$bmE±& Bgo b¢n na  (3-4 goH|$S>)
hëH$m J‘© H$a|& Bg na Hw$N> ~y§Xo {H«$ñQ>b dm°¶boQ>
H$s S>m{bE& Bgo 30 go 60 goH|$S> a{IE& BgHo$
níMmV nmZr go hëHo$ go YmoBE& Bg ñbmBS> H$mo
g§¶w³V gyú‘Xeu ‘| Xo{IE& {ZåZ "ghm¶Vm ~m°³g'
H$s ghm¶Vm go AmnHo$ ZmoQ> ~wH$ ‘| AdbmoH$Z H$s
JB© ñbmBS> H$m {MÌ ~ZmBE&

{MÌ{MÌ{MÌ{MÌ{MÌ-3(a) H$n ‘| XhrH$n ‘| XhrH$n ‘| XhrH$n ‘| XhrH$n ‘| Xhr
{MÌ{MÌ{MÌ{MÌ{MÌ-3(b) a§JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUw

ghm`Vm ~m°Šg
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  ³¶m Amn OmZVo h¢?
h‘mar ËdMm na H$B© OrdmUw d¥{Õ H$aVo h¡&

BZ‘| go H$B© amoJ ’¡$bmZo dmbo OrdmUw h¡ Hw$N>
{OdmUw Xÿgao OrdmUwAm| Ho$ gmW ghOrdZ {~VmVo
h¡& h‘mar Am§V ‘| {d{^Þ àH$ma Ho$ OrdmUw nm¶o
OmVo h¢, Omo nmMZ ‘| ghm¶Vm H$aVo h¢& OrdmUw
g^r OJhm| na nmE OmVo h¢& hOmam| go Á¶mXm
àH$ma Ho$ OrdmUw {‘Q²>Q>r Ed§ Ob ‘| hmoVo h¢& A^r
hmb “y (1997 ™ı “{g Lå ΔÏ¡\gΩåz) Xmo àH$ma Ho$
OrdmUw Omo bJ^J EH$ {‘br‘rQ>a b§~o h¡,ImoOo
J¶o h¢& BÝh| h‘ Ho$db Am§Im| go ̂ r XoI gH$Vo h¢&

e¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjU
h‘mao Amg-nmg Vmbm~m| ‘| h‘ hao a§J H$m

nmZr XoIVo h¢& ¶o e¡dmb VWm AÝ¶ nm¡Ym| H$s
CnpñW{V Xem©Vm h¡& BZ‘| go Hw$N> e¡dmb O¡go
H$mam Ed§ ñnmBamoJm¶am H$mo h‘ Ho$db Am§Im| go
XoI gH$Vo h¢, na§Vw nmZr ‘| nmE OmZo dmbo H$B©
e¡dmb gyú‘Xeu hmoVo h¢&

Vmbm~ H$m nmZr {Og‘| hao nm¡Ym| H$s IwaMZ
hmo {b{OE& Hw$N> gyú‘Ordm| H$mo gyú‘Xeu ¶§Ì ‘|
{ZarjU H$a|& {Z[aúmU H$aZo Ho$ {cE {ZåZ {H«$¶m
H$ao&

H$m¶©H$bmn-4
Vmbm~ H$s h[a¶mbr Ho$ Hw$N> gyÌ (hao YmJo

O¡gr aMZmE± Mw{ZE ¶m Vmbm~ Ho$ Ob H$s Xmo ~y§±Xo
VWm Vmbm~ Ho$ hao nm¡Yo H$s IwaMZ EH$ ñbmBS>
na a[IE& Bg na H$da pñbn a{IE& gyú‘Xeu ‘|
AdbmoH$Z H$[aE& ghm¶H$ ~³go H$s ghm¶Vm
boH$a {MÌ CVm[aE&AmnZo ³¶m XoIm {MÌ go BgH$s

VwcZm {H$OrE&

³¶m Amn OmZVo h¡? : n¥Ïdr na ahZo dmco gwú‘
e¡dmcm| Zo àH$me g§ícofU AË¶§V Cn¶moJr h¡&
dmVmdaU na CËnÞ hmoZodmcr AmYr Am³grOZ
H$s ‘mÌm BZ gwú‘{Odm| ìXmam CËnÞ H$s OmVr h¡&
àmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjU

gyú‘Ordm | H$m AÝ¶ g‘yh àm oQ > m oO wAm
H$hbmVm h¡& ¶o nmZr Ed§ {‘Q²>Q>r ‘| nmE
OmVo h¢&

AmBE {ZåZ{b{IV {H«$¶m Ûmam BZH$m {ZarjU
H$a|&

H$m¶©H$bmn-5
àmoQ>moOwAm H$s d¥{Õ hoVw gyIr Km±g H$mo

Vmbm~ Ho$ Ob ‘| {^JmoBE& BgH$m H$mT>m ~ZmZo Ho$
{cE 3 go 4 {XZm| níMmV uå∫yqm H$s{OE&

2 ~y§±X ñbmBS> na boH$a ’¡$bmBE VWm g§¶w³V
gyú‘Xeu ‘| Xo{IE& Cnamo³V ñbmBS> H$m {MÌ
ghm¶H$ H$s ghm¶Vm go ~ZmBE&

gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g Micro Orthropods

Hw$N> gyú‘ H$sQ> {‘Q²>Q>r Ho$ {bE ~hþV hr
Cn¶moJr h¡& ¶o {‘Q²>Q>r H$s O¡d ^ma H$mo {dK{Q>V
H$a {‘Q²>Q>r H$s CnOmD$nZ H$mo ~‹T>mVo h¡& ¶o H$sQ>
nmMZ Ûmam ~‹S>o ¶m¡{JH$m| H$mo N>moQ>o ¶m¡qJH$m| ‘|
~XbVo h¡& Hw$N> AmWm}nmoS>g h‘mar ËdMm, Am±§Im|
H$s nbH$m|, Ka ‘| J{Ô¶m| Ed§ E°ãb|Ho$Q> ‘| nmE OmVo
h¢&Hw$N> gyú‘ AmWm}nmoS>g IwObr O¡go amoJ Ho$ H$maH$
h¡& CXm. ImO H$sQ> (IwObr H$sQ>) ÆsÁs| ™ı N˛ÁzF|

ÃÓfl™\yƒ å“Î “{ §u¡N˛ ÃÓfl™EÁsÁz|úÁzg “{@

EÁsÁz|úÁzg - ÃÊuáúÁt \yƒ
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³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?
{dfmUw ~hþV hr amoMH$ àH$ma Ho$ gyú‘Ord

h¡& ¶o O~ gOrd H$moem Ho$ ~mha hmoVo h¢, V~
{ZOud dñVw Ho$ g‘mZ ì¶dhma H$aVo h¢& na§Vw
AÝ¶ Ord O¡go OrdmUw, nm¡Yo ¶m O§VwAm| H$s
Or{dV H$moemAm| ‘| ahZo na Or{dVm| Ho$ g‘mZ
àOZZ H$aVo h¡&

HIV
({MÌ{MÌ{MÌ{MÌ{MÌ.2.5  {dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶

Ñí¶Ñí¶Ñí¶Ñí¶Ñí¶)

V§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUw

V§~mHw$ H$m ‘mogmBH$ {dfmUw BÝh| {g’©$
ep³Vembr Bbo³Q´>m°Z gyú‘Xeu go XoI gH$Vo h¡&
amoJ O¡go- nmo{b¶mo, ñdmBZ âby, ZoÌ íboî‘bm,
N>moQ>r ‘mVm, MoMH$ Ed§ ES²>g {dfmUwAm| Ho$
H$maU hmoZo dmbo amoJ h¡&

³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?
{‘Q²>Q>r ‘| OrdmUw, H$dH$, àmoQ>moOmoAm gyú‘H$sQ>

O¡go gyú‘Ordm| H$m §̂S>ma nm¶m OmVm h¡& EH$
EH$‹S> ŷ{‘ H$mo AmR> B§M D$nar {‘Q²>Q>r H$s naV
‘| bJ^J gm‹T>o nm§M Q>Z Ho$db H$dH$ Ed§
\yƒÁmÏ hmoVo h¡& Æz ÃÓfl™ \yƒ ¢˛Ã¬ Nz˛ u¬L

GúÆÁzTy “Ázoz “¯, ¬zuN˛å Euou∫O˛ N˛ybåÁΔN˛ Nz˛

N˛Á∫m Æz å…b “ÁzÃN˛oz “¯@ BÝh| h‘ gyú‘Xeu go
XoI gH$Vo h¡ ¶m CÝh| AÝ¶ ‘mÜ¶‘ na g§d{Y©V
H$a gH$Vo h¡&

H$m¶©H$bmn-6

{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU

AmBE h‘ Hw$N> {H«$¶mE± H$aHo$ Hw$N> gyú‘
Ordm| H$m [ZarjU H$aıTz& {H$gr IoV H$s {‘Q²>Q>r
H$mo EH$ ~rH$a ¶m ½bmg ‘| EH${ÌV H$[aE& Bg‘|
Hw$N> nmZr {‘bÁH$a Må‘M go {hbmBE& Wmo‹S>o
g‘¶ Bgo pñWa aI|& BgH$s Hw$N> ~y§Xo ñbmBS> na
aIH$a gyú‘Xeu ¶§Ì ‘| {ZarjU H$[aE&
AmnHo$ Ûmam AdbmoH$Z {H$E JE gyú‘Ordm|
H o $ ghm¶H$ ~³go H$s ghm¶Vm go {MÌ
~ZmBE&

Cnamo³V {H«$¶m go Amn gyú‘Ordm| H$s {d{dYVm
H$mo g‘P gH$Vo h¡& Amn Bg AmíM¶©OZH$ gOrd
Ordm| Ho$ EH$ AÝ¶ g§gma Ho$ gË¶ H$s àe§gm H$a
gH$Vo h¢&

AmBE h‘ OmZ|Tz uN˛ EÁ{∫ H$hm± {XI gH$Vo h¢&

¶o gyú‘Ord h‘mao Amg-nmg g^r ñWmZm| na
h¡& ¶o dm¶w, Ob, {‘Q²>Q>r ‘| CnpñWV h¡&
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$
àmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$ma

• gyú‘Ord ~hþV hr gyú‘ hmoVo h¡& BÝh| Ho$db Am±Im| go Zht XoIm Om gH$Vm&

• h‘ gyú‘ Ordm| H$mo gyú‘Xeu ‘hrZ ¶§Ì H$s ghm¶Vm go hr XoI gH$Vo h¡&

• EÝQ>m°Z dm°Z ë¶ydoZ hm°H$ Zo EH$ b|g¶w³V ep³Vembr gyú‘Xeu H$m Am{dîH$ma {H$¶m&

• gyú‘Ord h‘mao Amg-nmg g^r OJhm| na CnpñWV hmoVo h¢&

• OrdmUw, H$dH$, àmoQ>moOwAm Ed§ e¡dmb \{go gyú‘Ordm| Ho$ à‘wI g‘yh h¢&

• {dfmUw {deof àH$ma Ho$ gyú‘Ord h¡& ¶o gOrd Ed§ {ZOud XmoZm| Ordm| Ho$ ~rM Ho$ bjU Xem©Vo h¡& ¶o
{g’©$ gOrd nmofH$ H$moem ‘| àOZZ H$aVm h¡&

 ¶o gyú‘Ord O§Vw VWm nm¡Ym| Ho$ eara ‘| ̂ r
nmE OmVo h¢& ¶o g^r àH$ma Ho$ dmVmdaU AWm©V
~’©$ go R>§S>o (á¿ÏƒyÆ), AË¶{YH$ R>§S>o dmVmdaU
VWm AË¶{YH$ J‘© nmZr Ho$ PaZo, ™øÀs¬ ÆÁ

™{åT¿Ï“ ‘| ̂ r Or{dV ah gH$Vo h¡& Hw$N> gyú‘Ord
Xÿgao Ordm| ™ı naOrdr Nz˛ øú ™ı ahVo h¡, Hw$N>
ñdV§Ì ê$n go ^r ahVo h¡&

amoJ O¡go Am§Ì Áda, j¶ amoJ, a³V {df,
OrdmUw Ho$ H$maU hmoVo h¢& Hw$N> ËdMm amoJ
H$dH$m| Ho$ H$maU O~{H$ Hw$N> ËdMm amoJ gyú‘
AmWmo©nmoS>g ¶m OrdmUw go hmoVo h¡&

A™r{~H$ no{Mg, ‘bo[a¶m O¡go amoJ àmoQ>moOmoAZ
Ordm| Ho$ H$maU “ÁzoÁ h¡&

h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?

³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?

OrdmUw a§OZOrdmUw a§OZOrdmUw a§OZOrdmUw a§OZOrdmUw a§OZ
OrdmUw AË¶§V gyú‘Ord h¡& gyú‘Xeu ‘|

AdbmoH$Z H$aZo go nyd© Bgo a§J XoZm ~hþV Oê$ar
h¡& OrdmUw ¶w³V IwaMZ H$mo ñbmBS> na
’¡$bmBE& Bgo hëH$m gm J‘© H$[aE& níMmV Bg
na Hw$N> {H«$ñQ>b dm¶boQ> H$s ~±y§Xo S>mb|& Bgo 30
go 60 goH|$S> a{IE& níMmV Bgo nmZr go
YmoBE, gwImE°BE& Bgo gyú‘Xeu 25 X ¶m 40 X
AmdY©Z ‘| Xo{IE&

Š`m Amn OrdmUw a§OZ H$s ñbmB‹S> V¡̀ ma H$a
gH$Vo h¡ ?
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1. gOrd Ed§ {ZOud Ordm| Ho$ ‘Ü¶ H$m¡Zgm gyú‘Ord, H$‹S>r Ho$ g‘mZ h¡? ³¶m|? g‘PmBE& AS1

2. ÃÓfl™\yƒÁı Ãz “ÁzåzƒÁ¬z ∫ÁzTÁı Nz̨  §Á∫z ™ı u¬uQL @ AS1

3. Vmbm~ ¶m Obme¶m| ‘| h‘ {H$g àH$ma Ho$ gyú‘Ordm| H$mo XoI gH$Vo h¢?AS1

4. ÃÓfl™ \yƒ “ÁuåN˛Á∫N˛ “¯ ÆÁ ¬ÁßtÁÆN˛? N{̨ Ãz? §oÁF|L? AS1

5. N˛XYz ßÁz[Æ útÁsÁż N˛y oÏ¬åÁ ™ı úNz̨  ßÁz[Æ útÁs| \¡ty Q∫Á§ “Ázoz “¯@ N˛Á∫m §oÁF|L@ AS1

6. \yƒÁmÏ Nz̨  uƒußãå EÁNw̨ uoÆÁı N˛y \ÁåN˛Á∫y Nz̨  u¬L Eúåz EÜÆÁúN˛ Ãz uN˛Ã üN˛Á∫ Nz̨  ü≈å úÓZıTz @ AS2

7. ET∫ “™ ZÁÊY N˛Áz Fã“ı u™¬Áoz “{ oÁz MÆÁz “ÁzTÁ? E) eÊgÁ tÓá EÁ) T∫™ tÓá F) NĮ̈ å-NĮ̈ åÁ tÓá @ AS2

8. ¬ÁßtÁÆN˛ \yƒÁmÏ EÁ{∫ N˛ƒN˛Áı Nz̨  å…b “Ázåz N˛Á ™ÁåƒyÆ N˛Á∫m §oÁF|L? ET∫ Æ“y \Á∫y ∫“Á oÁz MÆÁ

“ÁzTÁ? AS1

9. b¡³Q>mo~o{gbg OrdmUw H$m h‘ H¡$go {ZarjU H$a gH$Vo h¡?AS3

10. EÁú EÁúNz̨  EußßÁƒN˛ ÆÁ EÜÆÁúN˛ N˛y Ã“ÁÆoÁ Ãz å„\tyN˛y §zN˛∫y Nz˛ úÁÃ \ÁN˛∫ ƒ“Á §¿zg LƒÊ Nz̨ N˛ N{̨ Ãz

§åÁÆz \Áoz “{ @ GÃNz̨  Hú∫ LN˛ ubõúmy u¬uQL @ AS4

11. ÃÓfl™t∆y| ÆÊfi N˛y Ã“ÁÆoÁ Ãz NĮ̈ Z ÃÓfl™\yƒÁı Nz̨  permanent slides EÁú Nz̨  uƒtΩÆÁ¬Æ Nz̨  üÆÁzT∆Á¬Á ™ı

uå∫yqm N˛∫Nz̨  GåNz̨  uYfi GoÁu∫L @  AS5

12. uYN˛åy u™bΩby Ãz uN˛Ãy ÃÓfl™\yƒ N˛Á å™ÓåÁ o{ÆÁ∫ N˛∫Nz̨  GÃN˛y uƒ∆z oÁLÂ u¬uQL @  AS5

13. EÁú QÁåÁ QÁåz Ãz ú“¬z Eúåz “Ás ÃÁ§Ïå ¬TÁN˛∫ áÁzoz “{ MÆÁ? L{ÃÁ MÆÁı? AS6

A{O©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mg
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gyú_Ord - h_mao {_Ì `m eÌw …-

gyú_Ord g^r OJh nm`o OmVo h¡& `o, dm`w,
Ob, {_bΩbr gOrdm| Ho$ eara _| nm¡Ym| na VWm
CZH$s gVh na ^r nm ò OmVo h¡& Hw$N> gyú_Ord
~hþV Cn`moJr h¡& O~{H$ Hw$N> hm{ZH$maH$ h¡&

Bg ^mJ _| h_ bm^Xm`H$ Ed§ hm{ZH$maH$
gyú_Oydm| H$m AÜ``Z H$a|Jo&

bm^Xm`H$ ({_Ì) gyú_Ord …

Hw$N> gyú_Ord h_mao X¡{ZH$ OrdZ _| AË §̀V
Cn`moJr h¡& CXmhaUmW© Xhr ~ZmZo _|, BS>br,
Xmogm Ed§ ~«o‹S>, Ho$H$ ~ZmZo _|, Hw$N> gyú_Ordm|
H$m Cn`moJ XdmB©`m± ~ZmZo _| {H$`m OmVm h¡&
{Oggo amoJm| H$m CnMma hmo& H$B© gyú_Ord {H$gmZ
Ho$ {_Ì h¡ Omo ^y{_ H$mo Gú\ÁH ~Zmoo h¡&

AmB`o h_ Hw$N> {H«$`m-H$bmn H$ao& {ZåZ
gyú_Ord {H$g àH$ma Cn`moJr h¡&

H$m ©̀ H$bmn -1

Xmo N>moQ>r H$Q>mo[a`m± {b{O ò BZ_| NĮ̈ZNĮ̈Zm (hëH$m
J_©) XÿY br{O`o EH$ H$Q>moar _| Wmo‹S>m N>m°N> `m

Xhr S>m{b`o& Xÿgar H$Q>moar _| Hw$N> Z {_bm`o, BÝh|
5 - 6 K§Q>mo Ho$ {b`o-J_© ñWmZ na a{I`o Ed§
{Z[ajU N˛yu\L&

• H$m¡Z-go n[adV©Z Amn XoI|Jo?

• BgH$m Š`m H$maU hmoJm?

Xhr Ed§ N>mÂZ _| boŠQ>mo~¡qgbg Zm_H$ OrdmUw
nm`m OmVm h¡& Omo XÿY H$mo Xhr _| ~XbVm h¡&

H$m ©̀ H$bmn -2

100 J«m_ _¡Xm EH$ H$Q>moar _| br{O ò Bg_| EH$
`m Xmo Må_M „Q_ra (yeast) J‘© nmZr S>mcH$a
Am§Q>m Jw§Wr¶o Bgo AmQ>o H$mo J_© ñWmZ _| 3-4 K§Q>o Ho$
{b ò aI Xr{OE& {\$a Xo{I ò&

• AmQ>o _| Amn Š`m n[adV©Z XoIVo h¢?

• Š`m H$maU hmo gH$Vm h¡, AnZo XmoñVm| Ho$ gmW
dmVm©bmn H$aHo$ BgH$m CÎma {b{I ò&

AmnZo em`X AnZo Kam| _| XoIm hmoJm, {H$
AmnH$s _m± BS>br ̀ m Xmogm ~ZmZo Ho$ EH$ {XZ nyd©
Bgo {H$ÊdZ Ho$ {b ò aIVr h¡& EH$ {XZ nhbo
Kmob V¡̀ ma {H$g {bE {H$`m OmVm h¡?

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

3
gyú‘Ordm| H$mmmmm {díd{díd{díd{díd{díd (ßÁT - 2)

World of the Micro-organisms (Part - 2)
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Fig. 1: _¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m¬z

• Cnamoº$ {MÌ _| {H$g ß`m¬z ™ı I_ra ̀ wº$ Kmob
h¡?
O~ AmQ>Á VÁz¬oz Ã™Æ I_ra {_bm`m OmVm h¡

V~ dh \y$b OmVm h¡& `h {H$ÊdZ Ho$ H$maU
H$m~©Z-S>mF|-AmŠgmB‹S> Ho$ ~ZZo go hmoVm h¡& J¡g Ho$
~wb~wbm| go AmQ>m \y$b OmVm h¡ EÁ{∫ EÁbz N˛Áz “¡N˛Á

EÁ{∫ Ã∫ãá¿ §åoÁ “{@

{H«$`m H$bmn - 3

gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$
_hËd …-_hËd …-_hËd …-_hËd …-_hËd …-

Xmo ~rH$a _| bJ^J AmYm S¬ÁÃ Ob {b{O ò&
Bg_| 5 go 10 Må_M e¸$a {_bmB ò& EH$ ~rH$a
_| 2 - 3 Må_M I_ra S>m{b ò& BÝh| T>±H$H$a 3 - 4

K§Q>o auI ò& níMmV T>¸$Z ImobH$a gy±{K ò&

Fig-2(a) EÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëg                      Fig-2(b) à{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZ

• Cnamoº$ XmoZm| ß`mbmo _| Amn Š`m A§Va nmVo
h {?

• I_ra ẁº$ ß`mbr _| XþJªY H$m Š`m H$maU hmo
gH$Vm h¡?

     `h XþJªY A¡H$mohb H$s h¡ Š`m|[H e¸$a
`rñQ> Ûmam AëH$mohb _| ~XbVm h¡& Bg {H«$`m H$mo
{H$ÊdZ H$hVo h¡& Bg {H«$`m H$m Cn`moJ A{YH$
_mÌm _| AëH$mohb eam~, VWm Egr{Q>H$ A©¬ Ho$
{Z_m©U _| {H$`m OmVm h¡& Bg hoVw I_ra H$mo
Z¡g{J©H$ e¸$a, O¡go Om¡$(Barley), Johÿ±, Mmdb
VWm \$bm| Ho$ ag O¡go A§Jya _| g§d{Y©V H$aVo h¢&

e¸$a CÚmoJ _| àmá CËnmX eram (Molasses)
H$m Cn`moJ E{Wb AëH$mohb Ho$ {Z_m©U _| I_ra
Ho$ {H$ÊdZ Ûmam {H$`m OmVm h¡&
gyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fuYXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ :

H$^r-H$^r O~ h_ ~r_ma n‹S>Vo h¡ ÆÁ Kmd
bJZo na h_ S>m°ŠQ>a Ho$ nmg OmVo h¡ - V~
S>m°ŠQ>a h_§o XdmB© XoVo h¡ Omo OrdmUw H$m Zï> H$aVo
h¡, Eogr XdmB`m| H$mo à{V O¡{dH$ (antibiotic)
Am¡fuY H$hVo h¢& {deof gyú_-Ord (O¡go H$dH$)
H$mo g§d{Y©V H$aZo go à{VO¡{dH$ CËnm{XV hmoVo
h¢& dV©_mZ _| H$B© EÝQ>r~m`mo{Q>H$ O¡go no{Z{g{bZ,
QoQ´>mgm`{H$bZ, ñQ>o´ßQ>mo_m`{gZ Ed§ B[aW«mo_m`{gZ
H$m {Z_m©U {H$`m OmVm h¡&

EÝQ>r~m`mo{Q>H$ Am¡fuY H$m Cn`moJ H$B© OrdmUw
am oJ O¡go EÁÊo[ƒ∫(typhoid), \åå ∫ÁzT

(gonorrhoea) Ho$ CnMma _| Ed§ (OhadmX)
gmoßQ>rgr{_`  Ho$ g§H«$_U H$mo amoH$Zo _| ghm`H$ h¡&
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à{VO¡{dH$s (Antibiotic) H$m Cn`moJ nm¡Ymo Ed§ O§VwAm| _| OrdmUw amoJm| go ~Mmd Ho$ {b`o ^r {H$`m
OmVm h¡&

 Š`m Amn OmZVo h¡?
h_| à_m{UV Ed§ C{MV S>mŠQ>a H$s gbmh na à{VO¡{dH$s H$m Cn`moJ H$aZm Mm{h ò& AÝ`Wm BgH$m

Xþîn[aUm_ hmoJm& AZmdí`H$ EÝQ>r~m`mo{Q>H$ H$m à`moJ, aº$ H$mo{eH$mAm| H$mo Omo hm{ZH$maH$ g§H«$_U
go gwajm H$aVr h¡, CÝh| ^r Zï> H$aVr h¡ H$^r-H$^r eara _| EÝQ>r~m`mo{Q>H$ H$mo à{VamoYH$ H$a XoVr
h¡& H$^r à{VO¡{dH$ eara Ho$ {bE Cn`moJr OrdmUwAm| H$mo ^r _ma XoVo h¢& Euou∫Mo üuo\{uƒuN˛
(Lãby§ÁÆÁzubMÃ) Ãz “™Á∫Á Δ∫y∫ N˛™\Áz∫ “Áz ÃN˛oÁ “{@

à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …

S>m°.EboŠP|S>a âboq_J àW_ _hm ẁÕ _| g¡{ZH$
S>m°ŠQ>a Wo& CÝhm|Zo OP_r g¡{ZH$m| H$mo Vmdmo _|
OrdmUw g§H«$_Um| Ûmam _aVo XoIm&

do à`moJembm _| OrdmUwAm| H$m g§dY©Z H$a
aho Wo& EH$ ~ma Ü`mZ go XoIZo na CÝhm|Zo nm`m
{H$ Hw$N> H$dH$ (_moëS>) noQ́>r{S>e _| ~‹T>Vo OrdmUwAm|
Ho$ g_wXm` H$s d¥Õr _| ~mYH$ hmo ahm Wm&

CÝhm|Zo Cg H$ƒH$ Ho$ tΩƒÁ∫Á g«{dV Ðd H$mo
AbJ H$aHo$, AÝ` amoJH$maH$ OrdmUwAm| na narjU
{H$`m Am¡a Bgo H$maJa nm`m& H$dH$ H$s nhMmZ
noZrgr{b` ZmoQ>oQ>_ Zm_H$ _moëS> Ho$ ê$n _| H$s&
BgHo$ Zm_H$ _moëS> Ho$ ê$n _| H$s& BgHo$ Ûmam
ò{dV nXmW© H$m Zm_ no{Z{gbrZ aIm J`m& S>m°
âboq_J Zo OrdmUwAm| Ho$ _maZodmbo nXmWm] H$mo
gm_mÝ` Zm_ à{VO¡{dH$ (E§Q>r~m`mo{Q>H$) {X`m&

Fig-3(b) no{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eFig-3(a) S>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>a
âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|

S>m°.âboq_J Ho$ AZwgma nXmW© Omo OrdmUw H$mo
_maVo h¡ CÝh| à{VO¡{dH$s Ho$ Zm_ go OmZm OmVm
h¡&

à{VO¡{dH$s no{Z{g{bZ H$r ImoO H$m àH$meZ
1929 _| hþAm& gZ²1945 _| S>m°.EboŠP|S>a VWm
CZHo$ gh`moJr (S>m°. hmodS>© ~bmoar Ed§ S>m°.Ernst.
B.Chain) H$mo OrdmUw amoJ Ed§ BgHo$ g§H«$_U
na amoH$Wm_ Ho$ Cnm` hoVy Zmo~ob nwañH$ma àXmZ
{H$`m J`m&

no{Z{g{bZ H$s ImoO Zo AÝ` à{VO¡{dH$, O¡go
ñQ´>oõQ>mo_m`{gZ, B[aW«mo_m`m{gZ BË`m{X H$s ImoO
H$m _mJ© {XIm`m&

Š`m h_mam eaya ñd §̀ amoJ go AnZr gwajm
H$a gH$Vm h¡?
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Š`m Amn OmZVo h¡?

Aureomycin (Am°a(Am°a(Am°a(Am°a(Am°ayAmo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …

`h S>m°.Eo„m àJ‹S>m gwã~mamd Or H$m {Mfi h¡& AmnH$m OÝ_ ^maV Ho$
AmÝY«àXoe amÁ` Ho$ JmoXmdar {Obo _| hþAm, AmnZo Am°[aAmo_mB{gZ AWm©V²
Q>oQ́>mgmBpŠbZ H$s ImoO H$s Omo dh H$B© OrdmUw O¡go Q>m`\$mB‹S> (Am§ÌÁda)
ßboJ, j`amoJ (T.B.) H$s {M{H$Ëgm Ho$ {b ò Cn`moJr h¡&

Fig-4 ~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE

Q>rH$m -Vaccine

~r_mar na Vwa§V {Z §̀ÌU hoVw S>m°ŠQ>a Jmo{b`m±,
{ga\$ `m B§OoŠeZ XoVo h¡, Adga h_ Q>yN˛ÁH$aU
H$aHo$ {~_m[aAm| go gwa{jV ∫h gH$Vo h¡&

Q>rH$mH$aU h_mao bå~o g_` VH$ (H$^r-H$^r
{OÝXJr ^a) {~_m[a`m| go ∫qÁ H$aVm h¡& AmnZo
em`X gwZm hmoJm nm±M df© go H$_ Am ẁ Ho$ ~ƒo H$mo
nmo{b`mo H$s ~w±Xo XoZm Mm{h ò& ~ƒm| H$mo nmo{b`mo H$s
~y±Xo Š`m| {nbmZr Mm{h ò? BgH$m Š`m bm^ h¡?

Š`m Amnåz §Yúå ™ı úÁzu¬ÆÁz N˛y §ÏÂtz úy sy?
Š`m AmnH$mo nëg nmo{b`mo àmoJ«m_ Ho$ ~mao _| OmZH$mar
h¡&

Bg àmoJ«m_ H$m Š`m CÔoí` h¡? Amn OmZVo h¡
{H$ nmo{b`m| EH$ IVaZmH$ ~r_mar h¡& g_mO H$mo
nmo{b`m| a{hV aQZo hoVÓ Š`m à`mg H$aZo Mm{h ò?
Amn Ho$ H$jm _| MMm© H$[a ò&

   Š`m Amn OmZVo h¡?

nmo{b`m| H$m \¡$bmd VWm BgH$m ~Mmd na {ZåZ
bmBZm| na AnZo {dMma {bImo&

....................................................................

..................................................................

.................................................................
nëg nmo{b`mo àmoJ«m_ H$s {dkm{á `m nm§ßboQ>

g§J«h H$a Cg_§o ~Vm`o J`o VÏ`m| na dmVm©bmn
H$[a`o&

byN˛ÁN˛∫m ̊ Á∫Á N˛Á{åÃy u§™Áu∫ÆÁı Ãz §Y ÃN˛oz “¯?

gZ² 1952 _| S>m°. Om°Zmg gmbH$ Zo nmo{b`mo Ho$ {ZdmaU Ho$
{b`o Q>rHo$ H$s ImoO H$s CÝhm|Zo Bgo _wâV g^r H$mo ~m±Q>Zm Mmhm&
S>m°.Eb~Q>© g¡{~Z Zo _m¡{IH$ nmo{b`moQ>rH$m (_wI go brOmZodmbr
Xdm H$s gZ²1957 _| ImoO H$s& Bg{bE CÝhm|Zo Bgo H$^r noQ>oÝQ>
Zht H$adm`m&

Dr. Jonas Salk
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O~ amoJ H$maH$ gyú_OrdmUw eara _| àdoe
H$aVo h¢ Vmo eaya à{VamoYH$oÁ CËnÞ H$aVo h¡
Omo Gã“ı _maS>mboz h¡ BÝh| EÝQ>r~m°S>rg ̀ m à{Vajr
H$hVo h¡&

amoJH$maH$ OrdmUw O~ h_mao eara _| àdoe
H$aVo h¢ V~ h_mam eara CÝh| Zï> H$aZo Ho$ {bE
Hw$N> CËnmX ~ZmVm h¡ {OÝh| à{VamoYH$ (E§Q>r~m°S>r)
H$hVo h¢& à{VamoYH$ amoJmUwAm| go ¬S>Vo Am¡a CÝh|
_ma XoVo h¢& _mao J ò ̀ m H$_µOmoa {H$ ò J ò amoJmUwAm|
H$mo (nmo{b`moS´>mn Ho$ g^md) h_mao eara _| àdoe
H$am`m OmVm h¡ V~ ̂ r eara Ho$ ̂ rVa à{VamoYH$m|
H$m CËnmXZ hmoVm h¡ Am¡a CÝh| ÃÊT¿“ {H$`m OmVm
h¡& `o à{VamoYH$ nwZ… amoJmUwAm| Ho$ eara _| àdoe
H$aZo na CÝh| Zï> H$a XoVo h¡& Bggo amoJ Zht
hmoVm& Bggo amoJ Zht hmoVm& _Áao J ò AWdm
H$_µOmoa {H$`o J`o amoJmUwAm| H$mo Q>rH$m H$hVo h¢
Am¡a CÝh| eara _| àdoe H$admZm Q>rH$m H$aU
H$hbmVm h¡&

nmo{b`mo H$m Q>rH$m _wI go _m¡{IH$ ~y§Xmo Ho$ ê$n
_| {X`m OmVm h¡ {Oggo ~ƒm| H$m nmo{b`mo amoJ go
~Mmd hmoVm h¡& O~{H$ AÝ` Q>rHo$ O¡go MoMH$,
_mVm ({MH$Z nm°Šg) ObmoXa (honoQ>mB{Q>g) j`
(Q²>`w~aŠ`wbmo{gg) B§OoŠeZ Ûmam {X`o OmVo h¡&

dV©_mZ g_` _| h_ H$B© Q>rH$mo Ho$ Cn`moJ H$mo
OmZVo h¡ Am¡a AZoH$ amoJm| go ~MVo na§Vw 300  df©
nyd© Q>rH$mo H$s OmZH$mar Zht Wr&

AR>madr eVmãXr _| H$B©
d¡km{ZH$mo Ho$ à`moJm| Ûmam Q>rHo$
H$s ImoO hþB© {Oggo h_|
ghm`Vm  gd©àW_ gZ² 1796
_§o {_br& S>m°.ES>dS>© O¡Þa Ho$
C„oIZr` à`moJm| go àW_
Q>rH$m _mZd amoJ Ho$ {b ò à ẁº$
{H$`m J`m&

AmOH$b gyú_Ordm| H$s
ghm`Vm go H$B© Q>rHo$ ~‹S>¡
n¡_mZo na ~Zm`o Om aho h¡&

_Zwî` Am¡a O§VwAm| H$mo H$B© {~_m[a`m| go ~Mm`m
Om gHo$&

{H«$`m H$bmn - 4
{H$gr ZµOXrH$ Ho$ üÁsu™N˛ _| ñdmñW Ho$ÝÐ _|

OmB ò dhm± go 0-15 df© Ho$ ~ƒmo Ho$ {b ò Q>rH$mH$aU
g§~§Yr OmZH$mar EH${ÌV H$[a ò& S>m°ŠQ>a ̀ m ñdmñÏ`
ghm`H$ go Q>rHo$ Ho$ àH$mamo Ed§ amoJm| Ho$  ~Mmd
Ho$ gå~§Yr àíZ ny{N>`o? BÝh| H$~ boZm Mm{h`o?
gyMr ~ZmB ò, Š`m Amn OmZVo h¡& b ÓBg nmíMa
Zo a¡~rO Ho$ Q>rHo$ H$s ImoµO H$s& (amoJ go g§H«$u_V
Hw$Îmo Ho$ H$mQ>Zo na a¡~rO Ho$ {dfmUw-h_mao eaya _|
àdoe H$aVo h¡&

S>m°. ES>dS>© O¡Þa Jm±d _| {M{H$Ëgm Ho$ÝÐ H$mo
MbmZo H$m {ZU©̀  {b`m& Bg Q>rH$mH$aU go IVaZmH$
MoMH$ amoJ go _mZd OmVr g_yb Zme hmoZo go
~M J`r& CÝhm|Zo ̀ h {ZarjU {H$`m {H$ XÿYdmbr
{OÝh| Jm¡MoMH$ hþAm Wm CZ_| ^`mZH$ MoMH$ Ho$
bjU CËnÞ Zht hþL, CÝh| Eogm bJm H$s Jm¡MoMH$
(Cow pox) go nr{‹S>V ì`{º$ amoJ Ho$ à{VamoYH$Vm
Am J`r& CZ {XZm| MoMH$ Zo bmImobmoJm| H$s
OmZ bo br Wr& gZ² 1796 _| O¡Þa Zo  (Cow
pox) Jm¡MoMH$ amoJr Ho$ hmW _| MoMH$ N>mbo go
Ðd$(fluid) {ZH$mbm Am¡a Cgo EH$ 8 dfu` ~mbH$
Ho$ eara _| CgHo$ nmbH$m| H$s AZw_{V go à{dï>
{H$`m& N>… gámh ~mX CÝhm|Zo Cg ~mbH$ H$mo
MoMH$ Ho$ g§nH©$ _| aIm naÝVw ~mbH$ na MoMH$
H$m à^md Zht n‹S>m& Bg àH$ma MoMH$ Ho$ Q>rHo$

N>moQ>r _mVm (Small pox)H$s ImoO H$mo H$hmZr

Fig-5 MoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒm             S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo
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H$s Imo\ hþB© {Oggo AÝ` bmIm| OmZo ^`mZH$
MoMH$ Ãz  ~Mm`r Om gH$s&

MoMH$ Ho$ Q>rHo$ Ho$ Am{dîH$ma go bmImo bmoJ Bg
OmZbodm amoJ go ~Mo& AZoH$ hm{ZH$maH$ amoJmo§ go
~Mmd Ho$ {b ò Q>rHo$ ~Zdm ò TÆz (vaccine) eãX
Vaca go CËnÞ hþAm {OgH$m AW© Jm¡ (Cow) h¡&
{_{_{_{_{_bΩbr H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …
Soil Micro organisms in soil fertility:

bJ^J 78% ZmBQ´>moOZ h_mao Amg-nmg H$s
dm`w _| h¡& nm¡Yo àmoQ>rZ {Z_m©U Ho$ {b`o BgH$m
Cn`moJ {H$`m OmVm h¡& na§Vw nm¡Yo Bg dmVmdaUr`
ZmBQ´>moOZ H$mo grYo J«hU Zht H$a gH$Vo& Hw$N>
gyú_Ord O¡go amBOmo{~`_, ZmñQ>mH$, EZo~oZm,
EOmoQ>mo~oëQ>a Bg ZmBQ´>moOZ H$m pñWarH$aU H$a
CZHo$ ̀ m¡{JH$ ~ZmVo h¡& {Ogo nm¡Yo {_bΩbr go àmßzzV
H$aVo h¡& ò `m¡{JH$ {_bΩbr _| {_b OmVo h¢&

{_hr _| CnpñWV Hw$N> gyú_Ord O¡go H$dH$
(fungi) Am¡a OrdmUw (Bacteria) ̂ y{_ Ho$ O¡{dH$
ì`W© nXmWm] (Biological Wastes) H$mo nm¡Ymo Ho$
{b ò Amdí`H$ `m¡{JH$ nXmWm] _| ~XbVo h¡&

åÁFb~Áz\å N˛Á uÀsoyN˛∫m(Nitrogen Fixation)
¬zSÆÓu™åÁzÃy úÁ{áÁı Nz˛ ™Ó¬y Nz˛ TÁÂb (nodules) ™ı

Fig-6(a) Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Nostoc

Fig-6(b)
EZm{~ZmEZm{~ZmEZm{~ZmEZm{~ZmEZm{~Zm
Anabina

GúuÀso ∫“oz “{ ƒ“y \yƒÁmÏ åÁFb~Áz\å N˛Á uÀsoyN˛∫m
N˛∫oz “{@

{H«$`m H$bmn - 5
™ÓÊTú¬y, u§ãÃ LƒÊ pea gram Nz̨  ™Ó¬y Nz̨  TÁÂb

\™Á N˛∫Nz̨  §Á∫yN˛ úÁƒg∫ §åÁF|L@ sÁzgÁ úÁƒg∫ LN˛
N˛ÁÂY Nz̨  À¬{g ú∫ u¬u\L @ GÃ ú∫ LN˛ §ÓÊt \¬ ÆÁ
oz¬ gÁu¬L@ GÃz ÃÊÆÏMo ÃÓfl™t∆y| (compound
microscope) Ãz uå∫yqm N˛yu\L@ GÃN˛Á uYfi GoÁu∫L
EÁ{∫ Eúåz tÁzÀoÁı Ãz GÃNz̨  §Á∫z ™ı YYÁ| N˛yu\L @

™Ó¬y Nz̨  TÁÂb ™ı (nodules) ™ı ∫ÁF|̂ Ázu§Æ™ \yƒÁmÏ
∫“oz “{@ Æz ¬zSÆÓu™åÁzÃy úu∫ƒÁ∫ Ãz˛ ÃÊ§Êuáo úÁ{áÁı ™ı
úÁÆÁ \ÁoÁ “{ @ ∫ÁF^Ázu§Æ™ úÆÁ|ƒ∫m Nz˛ åÁFb~Áz\å
N˛Áz åÁFbz~bΩÃ ™ı §t¬N˛∫ Gã“ı Eúåy ™Ó¬y ™ı ÃÊT¿u“o
N˛∫oz “{ EÁ{∫ úÁ{áz Æ“y ÃÊT¿u“o åÁFbz~bΩÃ N˛Á GúÆÁzT
N˛∫oz “{@ úÁ{áz ∫ÁF|^Ázu§Æ™ N˛Áz ÃÏ∫qÁ tzoz “{ @ ƒz LN˛
tÓÃ∫z N˛y Ã“ÁÆoÁ N˛∫oz “{@
FÃ Ã“ÆÁzT uN¿˛ÆÁ N˛Áz
Ã“\yƒå (symbiosis)
N˛“oz “{@ ¬zSÆÓu™åÃ úÁ{áz
ET∫ ÃÊPÆÁ ™ı TÓumo “Áz
oÁz, Qzoy N˛y Hƒ|∫oÁ §‰joy
“{ @ uN˛ÃÁå FÃ ¬zSÆÓ™ Nz˛ ÃÁs Qzo ™ı “¬ Y¬ÁoÁ “{@
Æ“ uN¿˛ÆÁ ™ÁåÃÓå EÁåz Ãz ú“¬z “Ázoy “{ @ ÃÁzuYL,
LzÃÁ MÆÁı?

Fig-7

AmAmo h_ OmZo …
BT Š`m h¡?

BT `h nyU©Zm_ Bacillus thuringiensis h¡ ̀ h EH$ OrdmUw h¡& ̀ h OrdmUw EH$ {df (toxin)
CËnÞ H$aVm h¡ {OgH$m Cn`moJ \$gbr` nm¡Ymo na nm`o OmZo dmbo hm{ZH$maH$ H$sQ> (Pests) H$mo
_maZo Ho$ {b ò {H$`m OmVm h¡ AV… Bgo (O¡dH$sQ>ZmeH$) H$hVo h¡& AV… OrZrH$ \$gb _| B.T. go
{df ẁº$ gene AbJ H$a Cgo \$gbr` nm¡Ym| _| ñWmZm§V[aV {H$`m OmVm h¡ Am¡a ZmeH$ H$sQ> go Zï>
hmoZo go ~Mm`m OmVm h¡& CXm. B.T. H$nmg B.T. cotton
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{H«$`m H$bmn - 6
Xmo J_bo bo ̀ m Xmo J‹T>o AnZo Ka Ho$ ̀ m {dÚmb`

Ho$ H$mzZz _| Imo{X`o& BÝh| AmYm u™bΩby go ^a
Xr{O ò& EH$ J‹T>o _| O¡{dH$ ì`W© nXmW© O¡go n{Îm`m±,
guãO`m±, ì`W© H$mJO, Jmo~a H$mo ^a Xo Xygao J‹T>o
_| ßbmñQ>rH$ Ho$ ì`W© nXmW© nm°brWrZ W¡br`m±,
ì`W© H$m°M H$s ~moV¬ go ^a Xo&

A~ BZ J_bmo `m TgΩjÁı N˛Áz u™bΩby go ^a Xo
Cg na nmZr {N>‹S>H$ Xo& Eogm amoO H$ao 2-3 gámh
níMmV BZ TgΩjÁz H$s u™ubΩby “bÁN˛∫ uå∫yqm

H$r{O`o& Amn Š`m n[adV©Z XoIVo hmo& BÝh| ZmoQ>
H$[a`o&

gmo{M |̀ VWm AnZo XmoñVmo Ho$ gmW MMm© N˛yu\Æz&
A{dKQ>ZH$mar nXmW© go Š`m H$moB© hm{Z hmoVr h¡&
MMm© H$s{O`o&

Fig-8 H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m Compost pit

AmnZo Amg-nmg Ho$ dmVmdaU _| `hr KQ>Zm
XoIr hmoJr& gyú_ Ord hdm, nmZr, u™ubΩb _|
nm`o OmVo h¡, Omo h_mao dmVmdaU Ho$ ì`W© nXmWm]
H$mo {dK{Q>V (decompose) H$aVo h¡, Am¡a CÝh|
gab nXmWm] _| n[ad{V©V H$aVo h¡& Bg àH$ma
gyú_Ord h_mao n`m©daU H$mo ewÕ H$aVo h¢&

 {dMma Am¡a MMm© H$a| &

• H$ënZm H$amo `{X gyú_Ord h_mao Amg-nmg
Zht hm|Jo Vmo Š`m hmoJm? V~ h_mao dmVmdaU
_| Š`m hmoJm? Š`m Amn OmZVo hmo {H$
gyú_Ord O¡go Hw$N> OrdmUw _b-àdmh CnMma
n[a`moOZm (Sewage treatment) _|
_hËdnyU© ŷ{_H$m {Z^mVo h¡&

hm{ZH$maH$ gyú_Ord -
Harmful microorganisms:

AmB`o, A~ h_ OmZo Hw$N> hm{ZH$maH$
gyú_Ordm| H$mo& `o \$gbm| newYZ VWm h_| ^r
amoJJ«ñV H$aVo h¢& `o ^moOZ H$n‹S>m| VWm AÝ`
dñVwAm| H$mo ^r Zï> H$aVo h¢&

_Zwî` _| amoJ CËnÞ H$aZo dmbo gyú_Ord
Diseases causing microorganisms in
human beings:

{H«$`m H$bmn-7
Amn Ho$ BbmHo$ _| {H$gr S>m°ŠQ>a Ho$ nmg Om ò

CZgo ny§N>o {d{^Þ {~_m[a`m| Ho$ àH$ma VWm CÝh|
\¡$bmZo dmbo gyú_Ord Š`m h¡? CÝh| ZmoQ> H$ao VWm
XmoñVm| Ho$ gmW MMm© H$ao& h_mao dmVmdaU _| g^r
OJmhm| na gyú_Ord h¡ Eogo gyú_Ord Omo amoJ H$m
H$maU h¡ CÝh| amoJH$maH$ (Pathogen) H$hVo h¡&

h_mao eara _| ̀ o amoJH$maH$, gm±g Ûmam br JB©
hdm go, nmZr go, ^moOZ go nhþ±MVo h¡ amoJH$maH$
g§H«${_V ì`{º$ Ho$ grYo gånH©$ go O§VwAm| Wm
H$s¨Q>mo Ûmam ^r g§M[aV hmoVo h¡&

AmnZo em`X XoIm hmoJm {H$ H$^r-H$^r n[adma
Ho$ {H$gr gXñ` H$mo gXr©-Im±gr ™Á{Ã™ n[adV©Z Ho$
H$maU hmoVr h¡, O~ g§H«${_V ì`{º$ qN>H$Vm `m
Im±gVm h¡ V~ amoJH$maH$ dm ẁ _| àdoe H$aVo h¡&
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 ñdñW _Zwî` _| ídmg Ûmam ò àdoe H$aVo h¡
Am¡a ñdñW ì`{º$ g§H«${_V hmo OmVm h¡& Eogo amoJ
Omo g§H«${_V ì`{º$ go ñdñW ì`{º$ _| \¡$bVo h¡§&
CÝh| g§H«$m_H$ amoJ H$hVo h¢&

g§H«$m_H$ amoJ hdm, nmZr, ^moOZ `m g§H«${_V
ì`{º$ Ho$ Cn`moJ {H$`o J`o dñVwAm| (O¡go Q>m°dob,
ê$_mb, ½bmg) `m H$sQ>m| O¡go _pŠI`m±, _ÀN>am|
go PobVo h¡&

gXu-Im±gr, ZoÌíboî™ amoJ (conjunctivitis),
Am§ÌÁda (typhoid), N>moQ>r _mom MoMH$ ñdmBZ,
âby, (jÆamoJ) `o Hw$N> g§H«$m_H$ amoJ h¡&

Hw$N> H$sQ> Ed§ O§Vw amoJH$maH$ (Pathogens)
H$mo AnZo gmW dhZ H$aVo h¢ BÝh| dmhH$ (Vector)
H$hVo h¢&

_bo[a`m Ho$ amoJOZH$ ßbmÁ_mo{S>`_ (_bo[a`m
naOrdr) h¡& _mXm EZm{¢˛brO _ÀN>a ßbmÁ_mo{Z`_
H$mo AnZo bma Ho$ gmW dm{hV H$aVr h¡ AV…
EZm{nbrO dmhH$ H$hbmVr h¡&

_ÀN>a H$B© amoJm| Ho$ dmhH$ h¡ Bg{b`o _ÀN>am|
H$m {Z §̀ÌU H$a h_ H$B© amoJmo go ~M gH$Vo h¢&

g^r _ÀN>a uÀs∫ nmZr (stagnant water)
_| A§S>o XoVr h¢ h_| AnZo Amg-nmg Ho$ OJh,
ì`W© n‹S>o J_bo, ug£§Áı, úu“ÆÁı _| nmZr O_Zo
Zht XoZm Mm{h`o, BÝh| ñdÀN> aQZm Mm{h ò&

Fig-9 EZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAo

Fig-10 bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_
Plasmodium in RBC.

• “™ı Eúåz EÁÃúÁÃ ÀƒXZoÁ MÆÁzÊ ∫Qåy

YÁu“L?

• _ÀN>am| Ho$ H$mQ>Zo go ~MZo Ho$ {b ò h_ Š`m
GúÁÆ N˛∫ÃN˛oz “¯?

• ™XZ∫Áı Ãz ¢{˛¬åzƒÁ¬z tÓÃ∫z ∫ÁzT N˛Á{åÃz “{?

   \ÁåN˛Á∫y üÁõo N˛∫ıTz@

S>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°g Zo ImoO H$s _mXm EZm{\${bO _ÀN>a hr _bo[a`m Ho$
amoJH$maH$ Ordy ßbmÁ_mo{S>`_ Ho$ dmhH$ h¡ Bg ImoO Zo am°g H$mo 1902 _|
Zmo~ob nwañH$ma go gå_m{ZV {H$`m J`m&

S>m°.amoZmëS> am°g Zo `h H$m`© {gH$ÝXam~mX _| {H$`m&
am°g H$s ImoµO H$s nyar H$hmZr OmZåz Ho$ {bE Annexure n{‹T>`o @

gmdYmZr`ÁÂ ~aVZr Mm{h ò?
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  Kaobw _ŠIy ^r H$B© amoJH$maH$m| gyú_ Ordm|
H$mo dm{hV H$aVr h¡& CXmhaUmW© Am§VÁda, h¡Om
BË`m{X&

O~ _pŠI`m± J§Xo nXmWm] O¡go H$Mam, OÝVwAmo§
VWm ì`{º$ Ho$ CËgOr nXmWm] na ~¡R>Vr h¡ V~
amoJOZH$ CgHo$ eaya go {MnN˛ OmVo h¡, O~ `h

{H$gr {~Zm j>Ho$ ̂ moOZ na ~¡R>Vr h¡ Vmo amoJOZH$
^moOZ _| nhþ±MVo h¡& Omo ^r ^moOZ N˛Áz QÁoÁ h¡&
Cgo$ amoJ hmoZo H$s g§^mdZm ahVr h¡& Bgr{b`o
h_| Iw¬m ̂ moOZ H$^r Zht ImZm Mm{h ò& _{ŠI`m±
J§Xo nXmWm] na A§S>o XoVr h¡& AV… _pŠI`m| H$mo
{Z §̀{ÌV H$aZo Ho$ {bE “™Á∫z Amg-nmg g\$mB©
aIZm ~hþV Oê$ar h¡&
• Amn H$hm± na Kaobw _pŠI`m| H$mo A{YH$

g§»`m _| XoIVo hmo? Š`m|?
• V∫z¬Ï ™uMQÆÁı Nz̨  ∫ÁzN˛sÁ™ Nz̨  u¬L MÆÁ N˛∫åÁ

YÁu“L ?
EH$ {XZ lrH$m§V CgHo$ _m± Ho$ gmW AñnVmb
J`m& CgZo dhm± na {ZåZ MmQ>© H$mo XoIm&

oÁu¬N˛Á - 11111 :     _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ :

amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_ am oJam oJam oJam oJam oJH$maH$H$maH$H$maH$H$maH$H$maH$ amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$ amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`
gyú_gyú_gyú_gyú_gyú_OrdOrdOrdOrdOrd H$maH$H$maH$H$maH$H$maH$H$maH$

j`amoJ OrdmUw dm`w * Q>rH$mH$aU (Vaccination)
Tuberculosis (T.B.) (Bacteria) (Air) * nr{‹S>V ì`{º$ Ho$ gånH©$

  _| AmZo dmbr dñVwAm|
  O¡go Q>m°dob, ê$_mb, ½bmg
  H$m à`moJ Z H$a|&

MoMH$ Chicken pox {dfmUw Virus dm ẁ (Air) * Q>rH$mH$aU
Igam Measles {dfmUw Virus dm`w Air * Q>rH$mH$aU
nmo{bAmo Polio {dfmUw Virus dm ẁ, Ob Air, Water * Q>rH$mH$aU
ñdmBZ âbySwine flu {dfmUw Virus dm`w Air * Q>rH$mH$aU
h¡Om Ed§ Typhoid OrdmUw àXÿ{fV Ob, ^moOZ   ì`{º$JV ñdÀN>Vm Am¡a
Cholera, Typhoid Bacteria _pŠI`m± (dmhH$)   ñdñÏ` AmXVoV§ nmZr

  C~mbH$a nråÁ
_bo[a`m Malaria naOrdr Parasite _ÀN>a (dmhH$) * _ÀN>aXmZr VWm _ÀN>a

  _maZo H$s Xdm H$m à`moJ
  Amg-nmg ñdÀN>Vm aI|&

Diphtheria, Whooping OrdmUw àXÿ{fV Ob, ^moOZ Pentavalent.
Cough, Tetanus, {dfmUw Direct contact
Hepatitis B, Haemo-
philis, Influenza B
S>|½ ỳ Dengue {dfmUw virus _ÀN>a Mosquitoes          ,,
{MHZJw{Z`m± {dfmUw virus _ÀN>a Mosquitoes          ,,
OmnmZr _pñVîH$ Áda {dfmUw _ÀN>a

Fig-11 ^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠIy
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Cnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎma
Xr{O`o&Xr{O`o&Xr{O`o&Xr{O`o&Xr{O`o&

1. `{X h_ _ÀN>am| H$m {Z §̀ÌU H$a| Am¡a CZHo$
H$mQ>Zo go ~M| Vmo h_ H$m¡Z H$m¡Z go amoJm| go
~Mmd H$a gH$Vo h¡?

2. Q>rH$mH$aU Ûmam h_ {H$Z amoJm| go ~M gH$Vo
h¡?

3. àXÿ{fV Ob go H$m¡Z-gr {~_m[a`m± \¡$bVr
h¡?

4. Š`m Amn dm`w-g§Mm[aV Hw$N> amoJm| Ho$ Zm_
~Vm gH$Vo hmo?

5. MÆÁ “™ byN˛ÁN˛∫m Ãz \yƒÁmÏ osÁ üÁzbÁz\ÁzEÁ

Ãz “ÁzåzƒÁ¬z ∫ÁzTÁı Ãz §YÃN˛oz “¯? N˛qÁ ™ı

YYÁ| N˛yu\Æz@

O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …

ô‹S>m| _| à_wI EÝW«¡Šg (Anthrax) amoJ ‘w»¶ én
go ̂ |S>mo na à^md S>mcVm h¡& Jm¶, ~H$ar  (H$^r-

H$^r _Zwî` _| ̂ r), n¡am| VWm _wI Ho$ amoJ, PtJmo
(Prawns) _| {dfmUw amoJ BË`m{X& OÝVw amoJm| Ho$
CXmhaU h¡&

 Fig-12 §N˛∫y     _| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ

nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ :
nm¡Ym| _| gyú_Ordm| go hmoZo dmbo nmXn amoJm| H$m

AÜ``Z \$gbm| H$mo amoJm| go ~MmZo Ho$ {H$`m OmVm
h¡& {ZåZ Vm{bH$m _| \$gbr` nm¡Ym| _| gyú_Ordm|
go hmoZo dmbo nXmn amoJ {XIm`o J`o h¡&

TABLE:  nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …

nmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$m amoJ H$maH$amoJ H$maH$amoJ H$maH$amoJ H$maH$amoJ H$maH$ \¡$bZo H$m\¡$bZo H$m\¡$bZo H$m\¡$bZo H$m\¡$bZo H$m {MÌ{MÌ{MÌ{MÌ{MÌ
Zm_Zm_Zm_Zm_Zm_ gyú_Ordgyú_Ordgyú_Ordgyú_Ordgyú_Ord H$maH$H$maH$H$maH$H$maH$H$maH$ Figure
{gQ´>g H¢$H$a OrdmUw dm`w
Citrus canker Bacteria Air
Zt~y H$m H¢$H$a amoJ

JÞo _| bmbá£§Á> amoJ H$dH$ dm ẁ amoJJ«ñV
Red rot of fungi Air, seedlings
sugarcane ~rO nm¡Ym
_y±J\$„r _| {Q>̧ $m amoJ H$dH$ dm ẁ, ~rOm| Ûmam
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Tikka disease of Fungi Air, seeds
groundnut
Vå~mHy$ _| _mogmBH$ {dfmUw H$sQ>
amoJ Virus

Mmdb _| gåQ> amoJ H$dH$ dm`w
Tobacco mosaic Fungus Insects
Smurt disease of Rice Air

-Zey _| ^moÁ` nXmWm] H$mo Kam| _| {H$g Vah
gwa{jV aIVo h¡ n‹T>m h¡, CXmhaUmW© - AMma
~ZmZo _| Z_H$ `m ™Z¬y N˛Áz å™N˛ ¬TÁN˛∫ ÆÁ

YyE± go g|H$ H$a úu∫∫{jV aIZm, Om°_ d O¡br
H$mo e¸$a Ûmam, gãOr`m± Ed§ _N>{b`Ázı H$mo gy`© Nz˛
àH$me _| gyImH$a, gwa{jV aIm OmVm h¡& Cnamoº$
g^r {H«$`mAm| _| AmnZo Š`m tzQÁ? gmoMmo, Z™r
H$mo ̂ moÁ` nXmWm] go {ZH$mb J`m h¡& AV… gyú_Ord,
Eogr n[apñWV`m| _| d¥{Õ Zht H$a gH$Vo h¡&

AmB ò h_ AÁ{a Hw$N> {d{Y`mo H$mo OmZ|Jo {OZgo
^moOZ gwa{jV aIm Om gH$Vm h¡&

J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-

Heat and cold method
AnZo XoIm hmoJm Am` H$s _m± Cn`moJ Am¡a

g§J«h H$aZo go nyd© XÿY H$mo C~mbVr h¡, C~bZo go
XÿY _| CnpñWV gyú_Ord Zï> hmo OmVo h¡& ^moOZ
H$aZo Ho$ níMmV h_| ~Mr ^moÁ` gm_J«r H$mo
ao{\«${OaoQ>a ̀ m \«$sO _| aIVo h¡& \$bm| Ed§ guãOÆÁı

H$mo u\«$O _| gwa{jV aIm OmVm h¡& ao\«$s{OaoQ>a
gyú_Ordm| H$s d¥{Õ H$mo amoH$Zo _| ghm`H$ “ÁzoÁ
h¡& ÃÓfl™\yƒ R>Êgz LƒÊ T∫™ úu∫uÀsuo ™ı Eúåy ƒwutΩá
å“Î N˛∫ ÃN˛oz @

^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZmFood poisoning:
AmnZo g_mMma nÌ _| XoIm `m n‹T>m hmoJm, {H$

Hw$N> bmoJm| H$mo {dfmº$ ^moOZ boZo go AñnVmb ™ı

^Vu {H$`m J`m h¡& Hw$N> gyú_Ord ^moOZ _| {df
CËnÞ H$aVo h¡, Eogm {dfmº$ ^moOZ J«hU H$aZo
go h_| CëQ>r, XñV Am¡a _¥Ë`y ^r hmo gH$Vr h¡&
úN˛Á“ÏƒÁ QÁåÁ N˛ÄÁz ßÁz[Æ útÁsÁz˙ Ãz \¡ty Q∫Á§

“ÁzoÁ “{@

Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?

ŠbmoñQ´>r{S>`_ ~moQw>{bZ_ Clostridium
botulinum Zm_H$ OrdmUw ^moOZ H$mo {dfmº$
~ZmZo dmbm H$m à_wI H$maH$ h¡& Bg amoJ H$mo
(botulism) ~moQy>{bÁ_ H$hVo h¡&

^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU (Food preservation):

     `{X gyú_Ord ^moOZ _| hm|Jo Vmo ^moOZ
H$mo {df¡bm H$aVo h¢& Eogo ^moÁ` nXmW© go XþJªY
AmVr h¡ VWm ~wamñdmX hmoVm h¡& ^moOZ nXmW© _|
Z_r hmoZo go gyú_Ord ~‹T>Vo h¡ h_ ^moOZ H$mo
H¡$go gwa{jV aI gH$Vo “{? “™ı kmV h¡ {H$
^moOZ gyú_ Ordm| Ho$ H$maU Xÿ{fV hmoVm h¡&

gmo{M`o … h_ {H$g Vah ^moÁ`-nXmWm] na
gyú_Ordm| H$s d¥{Õ amoH$ gH$Vo h¡& AÁnZo H$jm
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nmínmínmínmínmíMwarH$aU MwarH$aU MwarH$aU MwarH$aU MwarH$aU Pasteurisation :
^moOZ H$s ajm H$s EH$ {d{Y nmíMwarH$aU h¡&

AmnZo XÿY Ho$ n¡H$Q>mo na nmíMwarH$aU {bIm hþAm
n‹T>m hmoJm&

Bg {d{Y _| XÿY H$mo 700C na 15 go 30 goHo$ÊS>
VH$ J_© {H$`m OmVm h¡ níMmV Vwa§V Bgo ~hwV R>§S>m
H$a g§J«{hV {H$`m OmVm h¡& Eogm H$aZo go ~hþV go
gyú_Ordm| H$s d¥{Õ ê$H$ OmVr h¡& ̀ h {dYr byBg
nmíMa Zo gd©àW_ àM{bV H$s Bgr{b ò ̀ h {d{Y
nmíMwarH$aU Ho$ Zm_ go à{gÕ h¡&

nmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoO

Invention  of  Pasteurisation
bwB©g nmíMa H$m OÝ_ gZ² 1822 _| \«$m§g Ho$

EH$ Jm±d _| hwAm& do n|Q>a EÁ{∫ uΔqN˛ §ååÁ

YÁ“oz Wo {d{ejH$ ~ZZm MmhVo Wo, CÝh| J{UV,
^m¡{VH$s Ed§ agm`Z {df`m| _| éMr Wr& BÝhm|Zo
_{U^m| (Crystal) na emoYH$m ©̀ {H$`m&

\«$m±g H$m eam~-CÚmoJ n[aa{jV eam~ Ho$
Zï> hmoZo Ho$ H$maU H${R>ZmB`m| _| Mb ahm Wm&
Cg g_` bwB©g nmíM∫ Zo AÜ``Z H$a g_ñ`m
H$m H$maU gyú_OrdmUw ~Vm`m& CZH$m _mZZm Wm
{H$ BÝh| Cî_m go _mam Om gH$Vm h¡& Bggo hr

nmíM ÏarH$aU H$s ImoO hþB© !
BÝhm|Zo amoJm| H$m gyú_Ord {gÕm§V à{Vnm{XV

{H$`m a¡~rO Ho$ Q>rHo$ H$m Am{dîH$ma {H$`m BÝhm|Zo
_Zwî` Ed§ O§VwAm| _| hmoZo dmbr {~_m[a`m| H$s
{d{^Þ n[apñWVAm| H$m AÜ``Z H$a CÝh| {H$g
àH$ma {Z §̀{ÌV {H$`m OmZm Mm{h ò& Æ“ ~Vm`m&
BÝhm|Zo a¡~rO Ho$ Q>rHo$ H$s ImoO H$s Am¡a EÝW«¡Šg
H$m Q>rH$m ~Zm H$a EÝW«¡Šg na {dO` àmá H$s&
CÝhm|Zo H$B© AÝ` amoJ H$maH$ pñW{V`m| H$m _Zwî`
Am¡a OÝVwAm| H$m AÜ``Z {H$`m Am¡a CÝh| {Z`{Z{ÌV
H$aZo H$m _mJ© {XIm`m& BÝhm|Zo O_©Zr Ed§ \«$m±g
Ho$ aoe_ CÚmoJ H$mo gyú_OrdmUw go hmoZo dmbr
{~_m[a`m| go ~Mm`m&

bOmamo ñnmbm°ÝOZr (Lazzaro Spallanzani)

àW_ ì`{º$ Wo {OÝhm|Zo à`moJ Ûmam {gX²Y {H$`m
{H$ gyú_Ordm| H$mo C~mbH$a Zï> {H$`m Om gH$Vm
h¡& ( gZ² 1768 )

nmíMwarH$aU {d{Y H$s Im oO H o $ H$maU
{Zg§H«$_rH$aU (Sterilisation) {d{Y H$s ImoµO
hþB©& Bg {d{Y _| nXmWm] H$mo {Z…g§H«$_rV H$jm| _|
CƒVmn H«$_ na 30 {_ZQ> aIm OmVm h¡& {Oggo
gyú_ Ord _mao OmVo h¢& S>m°ŠQ>a Am°naoeZ Ho$
g_` Cn`moJr Am¡Omamo, g ÓB`m| H$mo {Zg§H«${_V
H$a à`moJ H$aVo h¡, {Og H$maU _arO Ho$ VÁdmo§
H$mo g§H«$_U hmoZo go ~Mm`m OmVm h¡&

g§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨J

Storage and packing :
AmOH$b gyIo _odo `hm± VH$ H$s gãOr`m± ^r

dm ẁéÕ (Air tight) n¡Ho$Q>mo _| dÝX ~oMo OmVo h¡&
{Og go gyú_Ord àdoe hmoZo go amoHo$ OmVo h¡&

^moÁ` gm_J«r H$m `mo½` g§M`Z h_mao {b`o
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A{O©V kmZ H$m {dH$mg

_w»` eãX …_w»` eãX …_w»` eãX …_w»` eãX …_w»` eãX …

{ZåZ àH$ma Cn`moJr hmo gH$Vm h¡&

1) ^mo\å H$mo Xÿ{fV hmoZo go ~MmZm&

2) A{YH$ g_` VH$ ^moOZ gwa{jV aIZm&
3) ^moÁ` nXmW© H$s JwUdÎmm H$mo bå~o g_` VH$

~Zm ò aIåÁ&

b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, uåÃÊN ¿ ˛™yN˛∫m, Q > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{g¬g,g,g,g,g,
Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&

h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?

• Hw$N> gyú_Ord Cn`moJr h¡ VWm Hw$N> gyú_Ord hm{ZH$maH$ h¡&
• gyú_Ordm| H$m Cn`moJ Kam| _|, CÚmoJmo _|, dmVmdaU H$mo ewÕ H$aZo _| hmoVm h¡&
• {_Q>r Ho$ gyú_Ord N˛Á§|uåN˛ ì`W© nXmWm] H$mo Cn`moJr nmofH$ nXmWm] _| n[ad{V©V H$aVo h¡& Bg H$maU nm¡Ym|

™ı d¥{Õ Am¡a {dH$mg hmoVm h¡&
• Hw$N> gyú_Ord _Zwî`m|, nm¡Ym| VWm AÝ` O§VwAm| _| amoJ CËnÞ H$aVo h¢&
• Hw$N> H$sQ> Ed§ O§Vw gyú_Ordmo§ Ho$ dmhH$ hmoVo h¡&
• Hw$N> gyú_Ord Agwa{jV ^moÁ` nXmWm] _| {df CËnÞ H$aVo h¡, {Oggo ^moOZ {d H²$V hmo OmVm h¡&
• nmíMwarH$aU go XÿY H$mo gwa{jV aIm Om gH$Vm h¡&
• dm ẁ_§S>br` ZmBQ́>moOZ H$mo amB{Omo~`_ ~¡ŠQ>r[a`m Xmb dmbo nm¡Ym| H$s J«§{W`m| _| pñWa H$aVo h¡&

1. h_mao eara _| Q>rHo$ (Vaccine) H¡$go H$m`© H$aVo h¡?AS1

2. à{Vauj O¡{dH$ (Antibiotic) Ed§ Q>rH$m (Vaccine) _| Š`m A§Va h¡?AS1

3. úzuãÃu¬å N˛Á EÁuƒ…N˛Á∫ utΩƒoyÆ ÆÏtΩá Nz˛ Ã™Æ uN˛Ã o∫“ ¬ÁzTÁı N˛Áz ™Á{o Ãz §YÁÆÁ uƒƒ∫m
tyu\L @  AS1

4. VrZ ß`m{b`m± br{O`o CZna A, B, C. A§{H$V N˛yu\Æz A ß`m{¬ _| JwZJwZm XÿY B _| J_© XÿY C go
e§‹S>m XÿY S>m{b`o& àn òH$ ß`m{b`m| _| EH$ Må_M Xhr S>m{b ò& Bgo {hbmB ò, BÝh| T>±H$H$a {~Zm

4) {H$gr ^r _m¡g_ _|, uN˛Ãy ^r ñWmZm| na
{d{^Þ àH$mam| Ho$ ̂ moÁ` gm_J«r H$s CnbãYVm
hmo gH$Vr h¡&

5) {d{^Þ \$bm| H$m Am`mV Xÿgao amÁ` go H$a
gH$Vo h¢&

SCERT T
ELA

NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-2019 49

{hbm ò 5 go 6 K§Q>o VH$ aI Xr{O ò& {H$g ß`mbr H$m XÿY, Xhr _| ~Xbm? H$maU ~VmB ò?AS3

5. gyú_Ordm| N˛y ImoO Ed§ {d{^Þ Am{dîH$mam| Ho$ ~mao _| OmZH$mar EH${ÌV N˛yu\Æz& Bg Ho$ `moJXmZ
H$m _mZdOrdZ H$mo Š`m bm^ hþAm? EH$ MmQ>© ~ZmH$a Bgo H$jm Ho$ Xrdma n{ÌH$m na
{MnN˛ÁF ò&AS4

6. gyú_Ord g§~§{YV d¡km{ZH$mo Ho$ \$moQ>mo EH$fiH$a EÁb~_ ~ZmB ò&AS4

7. LN˛ ú∆ÏuYuN˛nÃÁ¬Æ \ÁN˛∫ ƒ“ÁÂ gÁ}Mb∫ Ãz úÓZN˛∫ TÁÆ, ß¯Ã, §N˛∫y, ßıg EÁut N˛Áz EÁåzƒÁ¬z ¬ÁzTÁı N˛y
ÃÓuY o{ÆÁ∫ N˛yu\L @ AS4

8.   úÁ≈YÏ∫yN˛∫m uN˛Ãz N˛“oz “{? AS6

9. S>m°. ES>dS>© O¡Þa Zo  (Cow pox) Jm¡MoMH$ amoJr Ho$ hmW _| MoMH$ N>mbo go Ðd$(fluid) {ZH$mbm Am¡a
Cgo EH$ 8 dfu` ~mbH$ Ho$ eara _| CgHo$ nmbH$m| H$s AZw_{V go à{dï> {H$`m& ES>dS>© O¡Þa
Ho$ FÃ u“©™o úÓƒ|N˛ üÆÁzT N˛Áz Amn {H$g àH$ma àe§gm H$a|Jo& AS6

10. AmnHo$ ZµOXrH$ Ho$ {H$gr tÓá g§J«h Ho$ÝÐ OmB`o& à{H«$`m H$m AdbmoH$Z H$s{O`o Ed§ ZmoQ>
H$s{O`o&AS4

11. <<F¬Á‰\ Ãz ÃÁƒáÁåy ú∫N˛åÁ §z“o∫ “{>>- EÁúN˛Á uƒYÁ∫ √ÆMo N˛yu\L @ AS6

12. ahr_ CgHo$ n‹S>mo{g`m| go H$hVm h¡ {H$ _b {dgO©Z (Sewage) H$m nmZr h_mao Kam| Ho$ Amg-
nmg O_m hmoZm ñdmñÏ` Ho$ {b ò hm{ZH$maH$ h¡& Š`m Amn Bggo gh_V h¡? Š`mo?AS6

13. \yƒå åz N˛“Á uN  <<˛`{X n¥Ïdr na gyú_Ord Zht hm|Jo oÁz úw·ƒy ú∫ N˛Y∫Á ∫“ \ÁÆzTÁ>> MÆÁ EÁú FÃÃz
Ã“™o “{? MÆÁı? AS6

14. úÁƒåy LN˛ u§™Á∫y N˛y uΔN˛Á∫ “Áz TF|@ uYuN˛nÃN˛ (gÁ}Mb∫) åz Gã“z úÁÂY utå üuo\{uƒN˛ ¬zåzN˛Áz N˛“Á@
¬zuN˛å úÁƒåyåz oyå utå Nz˛ §Át üuo\{uƒN˛ ¬zåÁ §ãt N˛∫ utÆÁ@ MÆÁ ƒ“ Ã“y N˛∫ ∫“y “{? YYÁ|
N˛yu\L@AS6

15. _bo[a`m-{Z_y©bZ (Eradicate) hoVÓ Š`m gmdYm{Z`m± boZr Mm{h`o?AS2

16. EH$ Am¡fuY {dH«o$Vm {H$gr J«mhH$ H$mo Omo ~wIma go nr{‹S>V h¡ - {M{H$ËgH$ H$s nMu Ho$ {~Zm XdmB©
Xo ahm h¡? na§Vw J«mhH$ H$s ~oQ>r _mbVr AnZo {nVm go à{VO¡{dH$ (Antibiotic) {M{H$ËgH$
(Doctor) Ho$ gbmh {~Zm Z boZo H$mo H$hVr h¡? Amn {H$ggo gh_V h¡? Š`m|?AS7
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_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr
S>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - Ûmam

S>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°g   Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma

ga amoZmë‹S> amg _| ahZo dmbo EH$ g¡{ZH$ {M{H$ËgH$ Wo & CÝhm|Zo 16 df© ^maV _| (1881-1897)
VH$ _bo[a`m na emoY H$m ©̀ {H$`m & A§V _| CÝhm|Zo úoÁ ¬TÁÆÁ - _bo[a`m H$m H$maH$ ™mXm EZm{\$u¬g
_ÀN>a “{ Omo _bo[a`m amoJr H$m aŠV nrVr h¡ & _bo[a`m amoJ na {H$`o J`o AZwg§YmZ H$m`© Ho$ {b`o
AmnH$mo B©.gZ² 1902 _| Zmo~ob nwañH$ma àXmZ {H$`m J`m &

h_ g^r _bo[a`m ~wIma go n[a{MV h¡ & _bo[a`m amoJ {OgH$m H$maH$ Ord _ÀN>a h¡ & na
C„oIZr` H$m ©̀ amoZmëS> õmg {gH$ÝXa~mX _| {H$`m J`m & CÝhm|Zo AnZo AZŵ dm| H$m C„oI CZHo$
Zmo~ob nwañH$ma gå_mZ H$m ©̀H«$_ _| {H$`m &

™¯ gZ² 1895 _| ^maV nhþ±Mm & _wPo {gH$ÝXam~mX Ho$ aoOr_|Q> ñWmZr` g¡{ZH$m| Ho$ {M{H$ËgH$s`
Am°{\$ga Ho$ nX na {Z`wº$ {H$`m J`m & ̀ hm± H$B© ñdXoer g¡{ZH$ _bo[a`m go úyugo Wo & CZ ì`{º$`m|
Ûmam _bo[a`m naOrdr na emoY-H$m ©̀ ewê$ hþAm & {Za§Va AÜ``Z Ed§ _oao ñd §̀ Ho$ {Z[ajU go Cg
ñWmZ Ho$ _ÀN>am| H$mo {d{^Þ Om{V`m| H$m nVm bJm`m & AnZr gw{dYmZwgma CÝh| {MVH$~am ‘ÀN>a
(brindled mosquitoes) VWm Yyga ‘ÀN>a (grey mosquitoes) Zm_ {X`o J`o, gZ² 1897 _| _¡Zo
{Zí{MV ê$n go Vrgao àH$ma Ho$ _ÀN>a H$s nhMmZ H$s {Og Yã~oXma n§I dmbm _ÀN>a Zm_ {X`m
J`m&
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gZ² 1897 _| S>m° amoZmëS> am°g Ûmam {gH§$Xam~mX H$s B_maV _| C„oIZr` ImoOH$m ©̀ {H$`m J`m
ga amoZmëS> am°g H$m OÝ_ 13th May 1857 _|  A¡_moS>m Jm±d (CÎmamI§S> amÁ`) ^maV _| hþAm &

AmnHo$ {nVm Am_u _ò a Wo & AmR> df© N˛y Am`w _| amoZmë‹S> am°g H$mo AÜ``Z Ho$ {b`o B§½b¢‹S> ̂ oOm J`m&
AmnH$mo {MÌH$mar Ed§ J{UV _| é{M Wr AV… {MÌH$ma ~ZZm MmhVo Wo na§Vw {nVm Ho$ AmJ«h na
{M{H$Ëgm joÌ MwZm & _o{S{gZ nÌr nXdr nyU© hmoZo Ho$ ~mX Amn ^maVr` g¡{ZH$ AH$mX_r _| 1881
_| em{_b hþAmo& O~ go {M{H$Ëgm ™ı AÜ``Z H$a aho Wo V§ _bo[a`m amoJr H$m gm_Zm hþAm & BÝhm|Zo
H$B© _bo[a`m amoJrÆÁı H$m BbmO ¹$sZmBZ (Quinine) go H$a CÝhz R>rH$ {H$`m, n§a§Vw ~hþV go bmoJm|
N˛Áz BbmO Z {_b nmZo go _¥Ë`w hþB© &

O~ amoZmëS> am°g ~¢Jbmoa _| H$m ©̀aV Wo, CZHo$ ~§Jbo _| AË`{YH$ _ÀN>a Wo & CÝhm|Zo XoIm H$s nmZr
go ^ao nrnm (Barrel) ™XN>amo Ho$ bmdm© go ^am Wm & CÝhm|Zo nrno go nmZr {ZH$bdm`m, Amoa nm`m
{H$ _ÀN>∫Áı H$s g§»`m KQ> JB© h¡ & `h ~mV CÝh| gmoMZo Ho$ {b ò ào[aV uH$E {H$ `{X nmZr H$mo nyU©
ê$n go {ZH$mb Xo Vmo _ÀN>am| H$m {Z_y©bZ hmo gH$Vm h¡ &

am°g Zo ^maV _| \¡$bZo dmbmo CîU H${Q>~§Yr` amoJ _bo[a`m Ho$ H$maU bmImo bmoJm| H$s _¥Ë`y XoIr
AV… CÝhm|Zo _bo[a`m emoYH$m`© _| A{YH$ éMr CËnÞ hþB© &

^maV Zo 7 df© H$m ©̀ H$aZo Ho$ níMmZ do B§Jb¡ÊS> dmng J ò dhm± na gyú_Xeu` VH$ZrH$s _|
{S>ßbmo_m {H$`m, do S>m°. noQ´>rH$ _m°ZgZ (Dr.Patrick Manson) go {_bo BZHo$ gmW {_bH$a BÝhm|Zo
ImoO H$s _ÀN>a ¢˛Bbo[a`m Ho$ g_må _bo[a`m H$m dhZo H$aVo h¡ & _ÀN>a Ho$ Am_me` _| H$em^ Æ wº$
~rOmUw hmoVm h¡ & (Flagellated Spores) A§S>o XoZo Ho$ ~mX _ÀN>a H$mo _¥Ë`y hmo OmVr h¡ Am¡a ~rOmUw
nmZr _| àdrï> hmoZo na Eogm nmZr nrZo go amoJ hmoVm h¡ na§Vw A§V _| do Bg {ZîH$f© nhþ±Mo H$s nmZr
`h _bo[a`m g§H«$_U H$m H$maH$ Zht h¡ &

Cnamoº$ H$maUm| go am°g hVmoËgm{hV hþE & ∫Á}Ã å Æ“ EåÏ™Áå ¬TÁÆÁ uN˛ ™¬zu∫ÆÁ ú∫\yƒy ™XZ∫

Nz˛ Δ∫y∫ ™ı LzÃz “y üƒzΔ å“Î N˛∫zTÁ, ∫Á}Ã åz Æ“ ßy EåÏ™Áå ¬TÁÆÁ uN˛ ™XZ∫ Nz˛ N˛Ábåz Ãz ∫ÁzT N˛Á∫N˛

\yƒ ™åÏ…Æ Nz˛ EÊToÊfi ™ı üƒzΔ N˛∫oÁ “{& AnZo {gÕm§V N˛y OmÂM H$aZo Ho$ {bE CÝhm|Zo _bo[a`m amoJr
na nm{bV _ÀN>a H$mo ñdñW _Zwî` H$mo H$mQ>Zo {X`m naÝVw _bo[a`m H$m g§H«$_U Zht hþAm & ~ma-
~ma à`moJ H$aZo na ^r Zht & Xþ^m©½` do Š`yboŠg _ÀN>a H$m Cn`moJ AnZo à`moJm| _| H$a aho Wo Omo
_bo[a`m H$m g§dmhH$ Zht h¡ &SCERT T

ELA
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S>m°.am°g H$mo AMmZH$ Ü`mZ Am`m {H$ do _ÀN>a H$mo JbV OmuV na à`moJ H$a aho h¡ Ber{b`o
{ZîH$f© Zht Am ahm h¡ & BÝhm|Zo H$B© _ÀN>amo H$m {dÀN>oXZ (Dissection) H$a _mBH«$moñH$mon _|
uå∫yqm {H$`m & _bo[a`m amoJm| Ho$ aº$ go nmofrV H$B© _ÀN>am| H$s bJ^J àË`oH$ H$moe H$m n[ajU
gyú_Xeu _§o {H$`m J`m &

15 AJñV 1897 _| CZHo$ gh`moJr Zo bmdm© {XIm`m & BZ_| H$B© bmdm© {eew _ÀN>am| _| n[ad{V©V
hþAo Omo Yã~oXma n§I dmbo Wo & 16 AJñV H$mo BÝhm|Zo Bg _ÀN>a H$mo CZHo$ _bo[a`m J«{gZ amoJr hþg¡Z
ImZ Ho$ EH$ go nmoufV {H$`m & 19 AJñV H$mo BÝhm|Zo Bg _ÀN>a Ho$ Am_me` _| 10 ì`mg H$s
[a{º$H$m`wº$ H$moem`o XoIr &

S>m°.am°g Ûmam {Z[ajU {H$`o J`o {MÌ Ed§ n§{º$`m±

20 AJñV 1987 CÝhm|Zo _ÀN>a H$s H$moe _| EH$ ñdÀN> JmobmH$ma aMZm bJ^J 12 _mBH«$m¡Z ì`mg
H$s XoIr A§V _| BgHo$ {MÌ ~ZmZo na _bo[a`m amoJ H$s ImoO _mJ© (route map) ñnï> hþAm, AWm©V
g§H«${_V ì`{º$ Ho$ aº$ go _ÀN>a Ho$ Am_me` _| VWm bma J«§{W`mo§ go ñdñW ì`{º$ H$mo H$mQ>Zo na Æh
g§H«${_V hmoVm h¡ & Bg àH$ma 20 AJñV H$mo nyao g§gma _| _bo[a`m {XZ _Zm`m OmVm h¡ &

amoZmëS> am°g Ed§ BZHo$ gh`moJr _mohå_X ~Šg Zo njr`mo§ _| _bo[a`m na H$B© à`moJ {H$ ò &SCERT T
ELA
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AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

4

F$pËdH$ Ho$ ñH$yb _| EH$ N>moQ>m H$~yVa H$m
~ƒm amoeZXmZ go ZrMo {Ja n‹S>m& XmoñVm| H$s
ghm`Vm go CgZo Cgo gmdYmZr go dmng
amoeZXmZ _| aI {X`m& Km|gb| _| H$~yVa H$moo

aIVo g_` CgZo Hw$N> AÊ‹S>o Am¡a Xmo {eew njr
AÊ‹S>mo§ go ~mha AmZo H$s H$mo{ee H$aVo XoIm& dh
I‹S>o hmoH$a AÊ‹S>o Ho$ àñ\w$Q>Z H$s {H«$`m H$mo AmíM`©
M{H$V hmoH$a XoIZo bJm&

Š`m g^r AÊ‹S>Áı Ho$ àñ\w$Q>Z go {eewnjr
~ZVo h¡?

AÊ‹S>o Zht ahZo na Š`m H$~yVa ahVo h¡?
H$~yVam| Ho$ Z ahZo na ^r AÊ‹S>o hmo gH$Vo h¡?

em`X h_| BZ àíZm| H$m ghr CÎma Zht
{_boJm& `h àíZ àOZZ go g§~§{YV h¡& AmnZo

BZ {df`m| H$mo H$jm gmVdt _| nm¡Ym| H$m àOZZ
nmR> _| n‹T>m h¡&

A~ h_ Bg AÜ`m` _| OÝVwAm| _§o àOZZ Ho$
~mao _| n‹T>|Jo&

Š`m g^r OÝVw AÊ‹S>o XoVo h¡?
Š`m H$moB© OÝVw {eew H$mo OÝ_ XoVm h¡?
h_ H¡$go nhMmZ|J| {H$ H$m¡Z-go OÝVw AÊ‹S>o
XoVo h¡ Am¡a H$m¡Z-go OÝVw {eew H$mo OÝ_ XoVo
h¡?
àH¥${V _| Š`m H$moB© nÕ{V h¡ {Oggo àµOZZ
{d{Y H$mo g§Ho$V {_bVm h¡?

g§^d hmo gH$Vm h¡ Š`m? AmnZo AnZo Amg-
nmg ~‹S>o Am¡a N>moQ>o OÝVwAm| H$mo XoIm hmoJm& Hw$N>
OÝVwAm| _o§ ~mø H$mZ (~mha {XIZo dmbo) hmoVo
h¡& Hw$N> _| Zht hmoVo h¡&

ZrMo Hw$N> OÝVwAm| H$s gyMr Xr JB© h¡& gmdYmZr
go AdbmoH$Z H$a| Am¡a gm[aUr H$s ny{V© H$a|&

{MÌ-1 A§S>m| H$m àñ’w$Q>Z

OÝVwAm| _| àOZZ
Reproduction in Animals

{MÌ-2 EH$ {M{‹S>¶m H$m ~ÀMm
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{haU, MrVm, gwAa, _N>br, ^¢g, {Oam\$, _|T>H$, {M{‹S>`m±, {N>nH$br, H$m¡Am, gm±n, hmWr,{haU, MrVm, gwAa, _N>br, ^¢g, {Oam\$, _|T>H$, {M{‹S>`m±, {N>nH$br, H$m¡Am, gm±n, hmWr,{haU, MrVm, gwAa, _N>br, ^¢g, {Oam\$, _|T>H$, {M{‹S>`m±, {N>nH$br, H$m¡Am, gm±n, hmWr,{haU, MrVm, gwAa, _N>br, ^¢g, {Oam\$, _|T>H$, {M{‹S>`m±, {N>nH$br, H$m¡Am, gm±n, hmWr,{haU, MrVm, gwAa, _N>br, ^¢g, {Oam\$, _|T>H$, {M{‹S>`m±, {N>nH$br, H$m¡Am, gm±n, hmWr,
{~„r{~„r{~„r{~„r{~„r

H«$_.g§.    OÝVw {OZ_| ~mhar H$mZ nm`o OmVo h¡  OÝVw {OZ_| ~mhar H$mZ Zht nm`o OmVo h¡ &

~mhar ËdMm na ~mb ahZo dmbo OÝVwAm| _| ~mhar H$mZ nmE OmVo h¡ Š`m ?
~mha ËdMm na ~mb nm ò OmZo dmbo OÝVw AÊ‹S>o XoVo h¡ `m {eewAm| H$mo OÝ_ XoVo h¡ ?

AÊS>X OÝVw Am¡a {eewX OÝVw AÊS>X OÝVw Am¡a {eewX OÝVw AÊS>X OÝVw Am¡a {eewX OÝVw AÊS>X OÝVw Am¡a {eewX OÝVw AÊS>X OÝVw Am¡a {eewX OÝVw Viviparous and Oviparous Animals :
Cnamoº$ gm[aUr H$mo XoIZo go h_| kmV hmoVm h¡ {H$, {eewAm| H$mo OÝ_ XoZo dmbo OÝVwAm| Ho$ ~mø ËdMm

na ~mb Am¡a ~mø H$mZ nm`o OmVo h¡ & AÊ‹S>o XoZo dmbo OÝVwAmo§ Ho$ §Áÿ ËdMm na amo_ Am¡a §Áÿ H$mZ
Zht nm`o OmVo & AÊ‹S>o XoZo dmbo OÝVwAm| H$mo AÊ‹S>X (Oviparous) OÝVw H$hVo h¡ & {eewAm| OÝ_ XZo dmbm|
H$mo {eewX OÝVw (Viviparous) H$hVo h¡ &

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. OÝVw H$m Zm_OÝVw H$m Zm_OÝVw H$m Zm_OÝVw H$m Zm_OÝVw H$m Zm_ ~mhar H$mZ Cn[ñWV$~mhar H$mZ Cn[ñWV$~mhar H$mZ Cn[ñWV$~mhar H$mZ Cn[ñWV$~mhar H$mZ Cn[ñWV$ ~mhar ËdMm na ~mbm| H$s~mhar ËdMm na ~mbm| H$s~mhar ËdMm na ~mbm| H$s~mhar ËdMm na ~mbm| H$s~mhar ËdMm na ~mbm| H$s
hm ±/Zhthm±/Zhthm±/Zhthm±/Zhthm±/Zht Cn[ñW{V$/n±Im| na \$a H$sCn[ñW{V$/n±Im| na \$a H$sCn[ñW{V$/n±Im| na \$a H$sCn[ñW{V$/n±Im| na \$a H$sCn[ñW{V$/n±Im| na \$a H$s

Cn{ñW{VCn{ñW{VCn{ñW{VCn{ñW{VCn{ñW{V

AmnH$mo kmV Hw$N> Am¡a OÝVwAm| Ho$ Zm_ ^r Bg gm[aUr _| {bI gH$Vo h¢ &
OÝVw ~mhar H$mZm| Ho$ {~Zm H¡$go gwZ gH$Vo h¡ gm|{ME&
gm|§{ME {H$ {H$gr Am¡a {dYr go BZ OÝVwAm| H$mo nhMmZ gH$Vo h¡ Š`m?
{ZåZm§{H$V OÝVwAm| Ho$ Zm_m| H$mo n‹T> H$a gm[aUr H$s ny{V© H$amo &

Jm`, Myhm, H$m¡Am, gwAa, bmo_‹S>r, _wJu, D±$Q>, _|T>H$, hmWr, ¢̂g, H$~yVa, {~„r, _moa, {N>nH$br &
Amn Bg gyMr _| Am¡a OÝVwAmo§ Ho$ Zm_ Omo‹S> gH$Vo h¢ &

Table -2

Table -1
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H$jm gmVdr _| h_Zo n‹T>m {H$ ~rµO A§Hw$[aV
hmoH$a H¡$go nm¢Yo Ho$ ê$n _| ~‹T>Vo h¡ & gOrd Ûmam
(nm¡Ym `m OÝVw) AnZo g_mZ {H$gr Am¡a Ord
H$mo OÝ_ XoZo H$s {H«$`m H$mo ({eewAm| _|) àOZZ
{H«$`m H$hVo h¢ & ̀ h EH$ à_wI OrdZ à{H«$`m h¡&
`h Om{V H$mo Zï> hmoZo go amoH$Vm h¡ Am¡a Om{V
H$s {ZaÝVaVm Ho$ {bE `h Amdí`H$ à{H«$`m h¡ &

AmBE, àOZZ Ho$ {d^Þ nÕ{V`m| Ho$ ~mao _|
h_ OmZH$mar àmá H$a|Jo &

OÝVwAm| _| àOZZ H$s {d{Y`m± OÝVwAm| _| àOZZ H$s {d{Y`m± OÝVwAm| _| àOZZ H$s {d{Y`m± OÝVwAm| _| àOZZ H$s {d{Y`m± OÝVwAm| _| àOZZ H$s {d{Y`m± :
OÝVw b¢{JH$ Am¡a Ab¢{JH$ XmoZm| àH$ma go

àOZZ H$aVo h¢ & h_Zo Amby, ~«mò m\$mBb_ Am¡a
{H«$gmÝV__ (M_obr) _| àOZZ {H«$`m H$mo n‹T>m
h¡& `h Ab¢{JH$ ê$n go àOZZ [H«$`m H$aVo h¡ &
A~ h_ OÝVwAm| _| Ab¢{JH$ àOZZ Ho$ ~mao _|
n‹T>|Jo &

AqbJr àOZZ …-AqbJr àOZZ …-AqbJr àOZZ …-AqbJr àOZZ …-AqbJr àOZZ …-

ÃÁáÁ∫mo: “™Á∫z Eo∫Á¢˛ å∫ EÁ{∫ ™ÁtÁ

\ãoÏEÁzÊ N˛Á E¬T-E¬T ∫“åÁ EÁú tzQ YÏNz˛ “{@

uN˛ãoÏ NÏ˛Z uå™í \Áuo N˛y üÁumÆÁı ™ı å∫ EÁ{∫

™ÁtÁ N˛Á EÊo∫ å“Î “ÁzoÁ “{@

Hw$N> OÝVwAm| _| `w½_H$m| H$m {Z_m©U Zht hmoVm
h¡, {\$a ^r do AnZo g_mZ g§V{V H$m {Z_m©U
H$aVo h¡ & ̀ w½_H$mo§ Ho$ {Z_m©U Ho$ {~Zm g§`w½_Z H$m
àíZ hr Zht CR>Vm h¡ & Bg àH$ma H$s à{H«$`m
H$mo Ab¢{JH$ àOZZ H$hVo h¡ &

Ab¢{JH$ OÝVwAm| Ho$ ~mao _| AmnH$mo H$moB©
OmZH$mar h¡ Š`m ? ~hþYm AmnZo Eogo OÝVwAm|
H$mo Zht XoIm hmoJm, {H$ÝVw do h¡, A_r~m Am¡a
hmBS´>m n¡am{_{e`_ BZHo$ Hw$N> CXmhaU h¡ &

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -1

hmBS²>m _| _wHw$bZ {H«$`m H$m {ZarjU H$aZmhmBS²>m _| _wHw$bZ {H«$`m H$m {ZarjU H$aZmhmBS²>m _| _wHw$bZ {H«$`m H$m {ZarjU H$aZmhmBS²>m _| _wHw$bZ {H«$`m H$m {ZarjU H$aZmhmBS²>m _| _wHw$bZ {H«$`m H$m {ZarjU H$aZm
hmBS´>m _| _wHw$bZ _| ñWm`r ñbmB‹S>g H$mo

gyú_Xeu `§Ì Ho$ Ûmam XoImo & CgHo$ eara na
H$moB© C^ma {XImB© {X`m h¡ Š`m ? {JZVr H$amo &
EH$ ñbmB‹S> go Xÿgao ñbmB‹S> _| AÝVa XoImo &
C^mam| _| ^r AÝVa {XImB© XoJm & ñbmB‹S> _| XoIo
JE hmBS´>m H$m {MÌ CVma H$a {ZåZm§{H$V {MÌ go
VwbZm H$[a ò &

AmnZo nhbo ñbmB‹S> _| Š`m {ZarjU {H$`m
`mX H$s{OE ñbmB‹S> 1 Am¡a 2 Ho$ {ZarjU H$s
VwbZm H$a| & hmBS´>m Ho$ eara Ho$ H$m¡Z-go ^mJ _|
C^ma {XImB© Xo ahm h¡ ?

Xÿgao Am¡a Vrgao ñbmB‹S> Ho$ {MÌm| H$mo Xo{IE&
ZrMo {XE JE àíZm| Ho$ CÎma Xmo &
a) ñbmB‹S> 1, 2 Am¡a 3 Ho$ {ZarjU _| AmnZo Š`m

XoIm g§{já {Q>ßnUr {b{IE &
b) AmnZo ñbmB‹S> 1 Am¡a 2 Ed§ 3 Am¡a 4 _| Š`m

AÝVa XoIm ~VmBE ?
c) C^ma Ho$ g_mZ {XImB© XoZo dmbm ^mJ {H$g

Vah d¥{Õ H$s h¡ ?
hmBS´>m O¡go gyú_Ord Ab¢{JH$ ê$n go àOZZ

H$aVo h¢ & àË òH$ hmBS´>m _| EH$ `m A{YH$ C^ma
{XImB© XoVo h¡ & {OÝh| H${bH$m H$hVo h¢ & H$jm
gmVdt _| AmnZo B©ñQ> _| _wHw$bZ n‹T>m hmoJm &
hmBS´>m _| H${bH$m Ho$ X²dmam _wHw$bZ {H«$`m hmoVr
Am¡a ZB© g§V{V H$m {Z_m©U hmoVm h¡ & Bg àH$ma
Ho$ AqbJr àOZZ H$mo _wHw$bZ (Budding) H$hVo
h¢&

1      2            3 4
Fig–3 hmBS´>m _| _wHw$bZhmBS´>m _| _wHw$bZhmBS´>m _| _wHw$bZhmBS´>m _| _wHw$bZhmBS´>m _| _wHw$bZ
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AÝV _§o {H$VZo A_r~m ~Zo h¡?
Zm{^H$ n[anH²$d hmoZo Ho$ níMmV² {d^m{OV

hmoZo bJVm h¡ & ({MÌ-5) Zm{^H$ Ho$ {d^mOZ
Ho$ níMmV A_r~m  H$m eara Xmo ̂ mJm| _| {d^m{OV
hmo OmVm h¡ & _mV¥ A_r~m AX¥ñ` hmo OmVm h¡ &
Bg àH$ma Ho$ Aqb{J àOZZ _| EH$ OÝVw Xmo _|
{d^m{OV hmoVm h¡ Bgo {ÛIÊS>Z H$hVo h¡ &

OÝVwAm| _| _wHw$bZ Am¡a {ÛIÊ‹S>Z Ho$db Xmo
àH$ma Ho$ hr Aqb{J àOZZ hmoVo h¢ Š`m ?

BZ Xmo {d{Y`m| Ho$ Abmdm OÝVw _| Am¡a {d{Y`m|
go ^r Aqb{J àOZZ hmoVm h¡ & BgHo$ ~mao _|
A{YH$ OmZH$mar Ho$ {bE AÜ`m{nH$m ̀ m nwñVH$mb`

{MÌ-5 A_r~m _| {ÛIÊ‹S>ZA_r~m _| {ÛIÊ‹S>ZA_r~m _| {ÛIÊ‹S>ZA_r~m _| {ÛIÊ‹S>ZA_r~m _| {ÛIÊ‹S>Z

 Š`m Bg àH$ma Ho$ àOZZ _| ẁº$m ~ZVm h¡?
Š`m| ?

B©ñQ> Am¡a hmBS´>m _| _wHw$bZ {H«$`m _| g_mZVmE±
Am¡a AÝVa AnZo {ZarjU Am¡a nwñVH$ _o§ {X`o
{MÌm| Ho$ AmYma na {b{IE & A~ h_ EH$ AÝ`
gyú_Ordr _| Ab¢{JH$ àOZZ Ho$ {df` _| n‹T>|Jo &
AmnZo ZrMo {X`o J`o {MÌ H$mo {nN>br H$jmAm| _|
XoIm hmoJm &

Bg gyú_Ordr H$mo A_r~m H$hVo h¡, Omo ñdÀN>
nmZr _| ahVm h¡ & BgH$m eara EH$ H$moem go
~Zm hmoVm h¡ Bgr{bE Bgo EH$ H$moer` Ord
H$hVo h¢ &

gyú_Xeu §̀Ì Ho$ X²dmam A_r~m Ho$ ñbmB‹S> H$m
{ZarjU H$sqOE Am¡a {MÌ H$m ̂ r {ZarjU H$s{OE
& Š`m BgHo$ eara Ho$ ~rM _| Ed§ JmobmH$ma
A§JH$ (organelle) {XImB© Xo ahm h¡ ? Bgo Š`m
H$hVo h¡ ? AmnHo$ AÜ`m{nH$m go ny{N>E ? BgH$m
Š`m H$m ©̀ h¡ ?

A_r~m _| {ÛIÊ‹S>Z H$m {ZarjU …-A_r~m _| {ÛIÊ‹S>Z H$m {ZarjU …-A_r~m _| {ÛIÊ‹S>Z H$m {ZarjU …-A_r~m _| {ÛIÊ‹S>Z H$m {ZarjU …-A_r~m _| {ÛIÊ‹S>Z H$m {ZarjU …-
{ZåZm§{H$V {MÌ H$mo Ü`mZnyd©H$ {ZarjU H$aHo$

gm[aUr _| ^[aE &

{MÌ-4 A_r~mA_r~mA_r~mA_r~mA_r~m

àoag
Zm{^H$

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -2

Table -3

Zm{^H$/eara aMZm _| n[adV©Z

{MÌ -  1

{MÌ - 2

{MÌ - 3

{MÌ - 4

{MÌ - 5

{MÌ - 6
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BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ … BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ …BZHo$ ^mJ …
1. _____________________________ 1. _____________________________
2. _____________________________ 2. _____________________________
3. _____________________________ 3. _____________________________
4. _____________________________ 4. _____________________________
nm¡Ym| Ho$ g_mZ OÝVwAm| _| ^r {deof àOZZ A§J hmoVo h¢&
AmBE h_ _Zwî`m| _| àOZZ VÝÌ H$mo g_PZo H$m à`ËZ H$aVo h¢&

H$s ghm`Vm bo gH$Vo h¡ & Cƒ H$jmAm| _| BgHo$
~mao _| A{YH$ OmZH$mar àmá H$a|Jo &

b¢{JH$ àOZZ …-b¢{JH$ àOZZ …-b¢{JH$ àOZZ …-b¢{JH$ àOZZ …-b¢{JH$ àOZZ …-

nm¡Ymo§ _| àOZZ Zm_H$ nmR> _| h_Zo b¢{JH$
àOZZ Ho$ ~mao _| OmZH$mar àmá H$s Wr & Bg
{d{Y _| namJ H$mof go namJ H$Um| H$s CËn{Îm
hmoVr h¡ Am¡a nwîn H$s d{VH$mJ« (Stigma) _|
nhþ±M H$a namJ H$U A§Hw$[aV hmoVo h¢ Am¡a Z{bH$m
~ZmVo h¢ & b§~r Z{bH$m AÊS>me` _| nhþ±MVr h¡ &
~rOm| H$m {Z_m©U H$aVr h¡ & Za àOZZ H$moe
namJ H$U d{V©H$m _| go hmoVo hþE AÊ‹S>me` _o§ nhþ±M
H$a _mXm àOZZ H$moe go g§̀ w½_Z H$aVr h¡&

AWm©V …-AWm©V …-AWm©V …-AWm©V …-AWm©V …- b¢{JH$ àOZZ, _yb ê$n go Za
àOZZ H$moe Am¡a _mXm àOZZ H$moe H$m g§`w½_Z
hmoVm h¡ &

OÝVwAm| Ho$ b¢{JH$ àOZZ _| ^r _mXm àOZZ
H$moe AÊ‹S>m Am¡a Za àOZZ H$moe ewH«$mUw Ho$
g§`w½_Z go hmoVm h¡ & g§`w½_Z Ho$ níMmV² ~ZZo
dmbo A§J H$mo `w½_ZO (Zygote) H$hVo h¢ &

h_Zo gmVdt H$jm _| n‹T>m {H$ `w½_ZO
(Zygote) ~ZZm Z`m Ord ~ZZo Ho$ {bE
AË`{YH$  _hËdnyU© h¡ ? Š`m AmnH$mo _mby_
h¡, {H$ Za ẁ½_H$ Am¡a _mXm ẁ½_H$ OÝVwAm| _|
H$hm± ~ZVo h¡?

AmnZo nhbo hr n‹T>m h¡ {H$ do H$hm± ~ZVo h¡§ ?
nm¡Ym| _| Za Am¡a _mXm `w½_H$ H$hm± ~ZVo h¡

g§{já {Q>ßnUr {b{IE & {MÌ CVm[aE &
å∫ LƒÊ ™ÁtÁ EåÁ∫ Nz˛ ¢Ó˛¬ N˛Á uå∫yqm N˛yu\L@

\Áz uN˛ uYfi 6(a), 6(b) ™ı “{ @ EÁúNz˛ E‰gÁzÃ-ú‰gÁzÃ
™ı N˛ÁzF| å∫ ÆÁ ™ÁtÁ EåÁ∫ Nz˛ ¢Ó˛¬ N˛Áz LN˛ufio
N˛yu\L @

{MÌ-6(a) Za \y$bZa \y$bZa \y$bZa \y$bZa \y$b {MÌ-6(b) _mXm \y$b_mXm \y$b_mXm \y$b_mXm \y$b_mXm \y$b
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Za àOZZ V§Ì …-Za àOZZ V§Ì …-Za àOZZ V§Ì …-Za àOZZ V§Ì …-Za àOZZ V§Ì …-
Amn OmZVo h§¡, {H$ Jm` ~N>‹S>o H$mo OÝ_ XoVr

h¡& _mXm ~H$ar _o_Zo H$mo OÝ_ XoVr Am¡a EH$
Am¡aV {eew H$mo OÝ_ XoVr h¡& Amn AŠga gm|MVo
hm|Jo {H$ {eew OÝ_ _| AmX_r (Za) H$s Š`m
^y{_H$m h¡?

h_ `h `mX H$a| {H$ \y$b go ~rO H¡$go ~ZVm
h¡ ? Š`m `h Ho$db AÊ‹S>me` go ~ZVm h¡ ?~rO
~ZmZo _| namJH$U _w»` ^y{_H$m {Z^mVm h¡& Bgr
àH$ma Za _| ewH«$mUw H$s CËn{Îm hmoVr h¡& àOZZ
Ho$ {bE `h AË`ÝV Amdí`H$ h¡&

Za àOZZ A§J CXa Ho$ Hw$N> ZrMo pñWV ahVm
h¡& EH$ Omo‹S>r d¥fU, Xmo ewH«$mUw Z{bH$mE± (ewH«$mUw
dm{hH$mE±) Am¡a EH$ no{Zg (Penis)&

Δy≈å {_bH$a Za àOZZ A§J ~ZmVo h¢&

d¥fU AÊ‹S>o H$s AmH¥${V Ho$ hmoVo Am¡a Za

`w½_H$  `m ewH«$mUw H$s CËn{Îm H$aVo h¡& `o EH$
Omo‹S>r ewH«$mUw dmhH$ Zm{bH$mAmo§ go Ow‹S>o hmoVo h¡&
ewH«$mUw dm{hH$mAm| go ewH«$mUw J_Z H$aVo h¡ Am¡a
no{Zg Ho$ Ûmam ~mha H$s Amoa {ZîH$m{fV H$a {XE
OmVo h¡&

d¥fUm| _| Aa~m| ewH«$mUwAm| H$s CËn{Îm hmoVr
h¡& ({MÌ _| Xo{IE) `h gyú_Xeu Am¡a EH$
H$mo{e` hmoVo h¡& àË`oH$ ewH«$mUw _| EH$ {ga,
_Ü`^mJ Am¡a ny±N> hmoVr h¡& {ga _| EH$ Zm{^H$
nm`m OmVm h¡& _Ü` ^mJ _| nmE OmZo dmbo
_mBQ>moH$mpÝS´>`m± go ewH«$mUw H$mo Amdí`H$ e{º$
{_bVr h¡&

Amn H$ënZm H$a gH$Vo h¢ {H$ ewH«$mUw _| ny±N>
H$m Š`m H$m ©̀ h¡ ?

_mXm àOZZ V§Ì …-_mXm àOZZ V§Ì …-_mXm àOZZ V§Ì …-_mXm àOZZ V§Ì …-_mXm àOZZ V§Ì …-

ór àOZZ A§J CXa (noQ>) Ho$ AÝXa Zm{^ Ho$
Hw$N> ZrMo ì`dpñWV ahVo h¢& Bg_| EH$ Omo‹S>r
AÊ‹S>me` AÊS>dm{h{Z`m± ({OÝh| \o$bmo{nZ Z{bH$mE±
^r H$hVo h¡& Am¡a J^m©e` ({MÌ _| Xo{IE)
nm`m OmVm h¡& AÊ‹S>me` CXa Ho$ ^mJ _| eara _|
bJo hmoVo h¡& J^m©e` Ho$ XmoZm| Amoa EH$ ì`dpñWV
hmoVr h¡& AÊ‹S>me` H$sn Ho$ AmH$ma Ho$ \o$bmo{n`Z
AÊ‹S>me` Zbr Ho$ R>rH$ ZrMo {ñWV hmoVr h¡&

AÊ‹S>me` ór ̀ w½_H$ AÊ‹S> ̀ m Amod_ (Ovum)
H$m CËnmXZ H$aVm h¡& _Zwî`m| _| ór àOZZ A§J
_| ha _hrZo AÊ‹S>me` go EH$ n[anH²$d AÊ‹S>m
AÊ‹S> dm{hZr _| N>mo‹S>m OmVm h¡& {eew H$m {dH$mg
J^m©e` _§o hmoVm h¡& ewH«$mUw Ho$ g_mZ AÊ‹S>mUw ̂ r
EH$ H$mo{e` hmoVm h¡& AÊ‹S>mUw EH$ nw{Q>H$m go
T>H$m hmoVm h¡& AÊ‹S>mUw Ho$ H$moeÁag _| EH$ Jmob
Zm{^H$, Ho$ÝÐ _| V¡aVm hþAm {XImB© XoVm h¡&

ewH«$s¶ Z{bH$m
(Seminal ducts)

d¥fU (Testis)

{MÌ{MÌ{MÌ{MÌ{MÌ- 7 : Za àOZZ V§ÌZa àOZZ V§ÌZa àOZZ V§ÌZa àOZZ V§ÌZa àOZZ V§Ì

{MÌ{MÌ{MÌ{MÌ{MÌ- 8 : _mZd ewH«$mUw_mZd ewH«$mUw_mZd ewH«$mUw_mZd ewH«$mUw_mZd ewH«$mUw

erf©

‘Ü¶ ^mJ (Middle
piece)

gyÌ H${UH$m
(Mitochnodria)

A§V H$m ^mJ (Tail)

}

SCERT T
ELA

NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 59

Fig-10  _mZd AÊ‹S>mUw /AÊ‹S>m_mZd AÊ‹S>mUw /AÊ‹S>m_mZd AÊ‹S>mUw /AÊ‹S>m_mZd AÊ‹S>mUw /AÊ‹S>m_mZd AÊ‹S>mUw /AÊ‹S>m Fig-11 AÊ‹S>mUw Am¡a ewH«$mUw H$mAÊ‹S>mUw Am¡a ewH«$mUw H$mAÊ‹S>mUw Am¡a ewH«$mUw H$mAÊ‹S>mUw Am¡a ewH«$mUw H$mAÊ‹S>mUw Am¡a ewH«$mUw H$m
gm`wÁ` ({ZfoMZ)gm`wÁ` ({ZfoMZ)gm`wÁ` ({ZfoMZ)gm`wÁ` ({ZfoMZ)gm`wÁ` ({ZfoMZ)

Fig-9  _mXm àOZZ V§Ì_mXm àOZZ V§Ì_mXm àOZZ V§Ì_mXm àOZZ V§Ì_mXm àOZZ V§Ì

AÊ‹S>mUw Am¡a ewH«$mUw H$m g§`w½_Z `m gm`wÁ` ({ZfoMZ)AÊ‹S>mUw Am¡a ewH«$mUw H$m g§`w½_Z `m gm`wÁ` ({ZfoMZ)AÊ‹S>mUw Am¡a ewH«$mUw H$m g§`w½_Z `m gm`wÁ` ({ZfoMZ)AÊ‹S>mUw Am¡a ewH«$mUw H$m g§`w½_Z `m gm`wÁ` ({ZfoMZ)AÊ‹S>mUw Am¡a ewH«$mUw H$m g§`w½_Z `m gm`wÁ` ({ZfoMZ)
ZrMo {XE JE àdmh MmQ>© H$mo Xo{IE …

AÊ‹S>> dm{hZr `m \o$bmo{n`Z Z{bH$m

AÊ‹S> YmZr

J^m©e`

Zm{^H$

H$moemag

Za _mXm

d¥fU AÊ‹S>me`

ewH«$mUw AÊ‹S>mUw
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^«yU H$m {dH$mg J^m©e` Ho$ AÝXa hmoZo bJVm
h¡ & {dH$mg EH$ {ZaÝVa à{H«$`m h¡ & ^«yU Ho$
^mJ {dH${gV hmoH$a {ga, n¡a, hmW, Am±Io,
H$mZ, ZmH$ Am{X A§J ~ZVo h¡ & Bg àH$ma nyar
Vah go {dH${gV “ÁzoÁ “{&

^«yU H$mo J^©ñW {eew (foetus) H$hVo h¡ &
ẁ½_ZO `m ẁº$m (zygote) go nyar Vah go

{dH${gV J^©ñW {eew {Z_m©U H$mo J^©YmaU H$hVo
h¡ & gmYmaUV`m Bg Ho$ {bE bJ^J 270-280
{XZ bJVo h¡ Am¡a V~ {eew H$m OÝ_ hmoVm h¡ &

A~ Cnamoº$ gm[aUr Ho$ [aº$ ñWmZm| H$mo ^aZo
H$m à`ËZ H$s{OE &

Š`m Amn H$h gH$Vo h¡ {H$ ewH«$mUw, AÊ‹S>mUw
go g§̀ w½_Z Zht H$aZo na Š`m hmoVm h¡ ?
OÝVw {eewAm| H$mo Š`m| OÝ_ XoVo Š`m Amn
g_Pm gH$Vo h¢ ?

g^r OÝVwE± {eewAm| H$mo OÝ_ XoZm amoH$ X|Jo
Vmo Š`m hmoJm gm|{ME ?

{ZfoMZ Ho$ AÝV©JV _mVm Am¡a {nVm Ho$ ̀ w½_H$m|
H$m g§`w½_Z (fusion) hmoVm h¡ & Š`m Bggo
g§V{V H$m _mVm-{nVm Ho$ g_mZ {XIZm à^m{dV
hmoVm h¡?

_mVm-{nVm Am¡a CZHo$ g§VmZ Ho$ JwUm| _|_mVm-{nVm Am¡a CZHo$ g§VmZ Ho$ JwUm| _|_mVm-{nVm Am¡a CZHo$ g§VmZ Ho$ JwUm| _|_mVm-{nVm Am¡a CZHo$ g§VmZ Ho$ JwUm| _|_mVm-{nVm Am¡a CZHo$ g§VmZ Ho$ JwUm| _|
g_mZVm H$m {Z[ajU …-g_mZVm H$m {Z[ajU …-g_mZVm H$m {Z[ajU …-g_mZVm H$m {Z[ajU …-g_mZVm H$m {Z[ajU …-

H$jm Ho$ {dÚm{W©`m| H$mo 4 `m 5 g_yhm| _|
{d^m{OV H$s{OE & àË òH$ g_yh _| 5-6 {dÚmWu
hmoZm Mm{hE & g_yh Ho$ gXñ`m| Ho$ _mVm-{nVm
Ho$ \$moQ>m| H$mo O_m H$[aE & A~ AnZo XmoñVm| Ho$
Moham| H$mo CZHo$ _mVm-{nVm Ho$ \$moQ>mo go VwbZm
H$amo & CZHo$ H$m¡Z-H$m¡Z go A§J/^mJ H$s _mVm
`m {nVm Ho$ g_mZVm `m Ag_mZVm H$m {Z[ajU
H$aHo$ ZrMo Xr JB© gm[aUr _| ^[aE &

àOZZ Ho$ àW_ MaU _| AÊ‹S>m`w, ewH«$mUw go
g§̀ w½_Z H$aVm h¡& BgH$s h_| OmZH$mar h¡ {H$
Bgo {ZfoMZ H$hVo h¢& {ZfoMZ Ho$ g_` ewH«$mUw
H$m Zm{^H$ AÊ‹S>mUw Ho$ Zm{^H$ go g§`w½_Z H$aHo$
EH$ g§̀ wº$ Zm{^H$ ~ZmVm h¡, Bgo {Zfo{MV AÊ‹S>mUw
`m   ẁ½_ZO (Zygote) H$hVo h¡&

   ewH«$mUwewH«$mUwewH«$mUwewH«$mUwewH«$mUw + AÊ‹S>mUw AÊ‹S>mUw AÊ‹S>mUw AÊ‹S>mUw AÊ‹S>mUw       ẁ½_ZO     ẁ½_ZO     ẁ½_ZO     ẁ½_ZO     ẁ½_ZO
AmÝV[aH$ {ZfoMZ …-AmÝV[aH$ {ZfoMZ …-AmÝV[aH$ {ZfoMZ …-AmÝV[aH$ {ZfoMZ …-AmÝV[aH$ {ZfoMZ …-

AmÝV[aH$ {ZfoMZ Ho$ {bE ewH«$mUw ór Ho$
eara _| nhþ±MZm Amdí`H$ h¡ AmÝV[aH$ {ZfoMZ
hmoZo dmbo OÝVwAm| _§o _mXm Ho$ eara _| ewH«$mUw
nhþ±MZo Ho$ {bE {deof ì`dñWm hmoVr h¡ & {d{^Þ
OÝVwAm| _| CXm… H$sQ> g[agn©, {N>nH$br Am¡a
ñVZYm[a`m| _| AmÝV[aH$ {ZfoMZ hmoVm h¡ &

ór àOZZ V§Ì Ho$ {MÌ H$m {ZarjU H$[aE
Am¡a ~VmBE {H$ AÊ‹S>mUw ewH«$mUw H$hm± na g§`w½_Z
H$a gH$Vo h¢ ?

^«yU H$m {dH$mg …-^«yU H$m {dH$mg …-^«yU H$m {dH$mg …-^«yU H$m {dH$mg …-^«yU H$m {dH$mg …-

{ZfoMZ Ho$ n[aUm_ñdê$n ẁ½_ZO ~ZVm h¡ &
`h Vrd« J{V go AZoH$ ~ma g_gyÌr {d^mOZ
H$aHo$ H$moemE± JoÝX Ho$ g_mZ aMZm ~ZmVo h¡ &

(ZrMo {MÌ 12 _| Xo{IE)
BÝht H$moemAm| Ho$ g_yhm| go eara Ho$ {d{dY

A§J Am¡a CÎmH$ ~ZVo h¡ & Bg àH$ma {dH${gV
g§aMZm H$mo ^«yU H$hVo h¡ & ^«yU J^m©e` H$s
{^{Îm go A{J«_ {dH$mg Ho$ {bE Ow‹S> OmVm h¡ &

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -3

Fig-12 ÆÏS™å\ N˛Á §ååÁ ß¿Óm uƒN˛ÁÃ
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gm[aUr - gm[aUr - gm[aUr - gm[aUr - gm[aUr - 44444 H$mo ^[aE  H$mo ^[aE  H$mo ^[aE  H$mo ^[aE  H$mo ^[aE :
H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. AmnHo$ XmoñVAmnHo$ XmoñVAmnHo$ XmoñVAmnHo$ XmoñVAmnHo$ XmoñV A§J H$m Zm_A§J H$m Zm_A§J H$m Zm_A§J H$m Zm_A§J H$m Zm_ _mVm Ho$_mVm Ho$_mVm Ho$_mVm Ho$_mVm Ho$ {nVm Ho${nVm Ho${nVm Ho${nVm Ho${nVm Ho$ úu∫ƒÁ∫ Nz˛

H$m Zm_H$m Zm_H$m Zm_H$m Zm_H$m Zm_ g_mZ bjUg_mZ bjUg_mZ bjUg_mZ bjUg_mZ bjU bjU `m JwUbjU `m JwUbjU `m JwUbjU `m JwUbjU `m JwU EãÆ ÃtÀÆÁı/
u∫≈oztÁ∫Áı Nz˛
¬qm

1. A .ZmH$
~. Am±I
H$. ^m¢ho
C.

M.

2.

AnZo XmoñV Ho$ Hw$N> A§J CZHo$ _mVm `m {nVm Ho$ g_mZ h¡ AnZo AÜ`mnH$ go MMm© H$[aE& AmnHo$ Ka
_| AmnHo$ ^mB© `m ~hZ Ho$ H$m¡Z-go bjU AmnHo$ _mVm `m {nVm Ho$ g_mZ h¡ @ N˛ßy-N˛ßy EÁúN˛z˛ TÏm LƒÊ
¬qm EÁúN˛z˛ ßÁF|-§z“å ÆÁ ™ÁoÁ-uúoÁ Ãz ußëÁ “Ázoz “{@ N˛ßy-N˛ßy EÁúN˛z˛ YÁYÁ-YÁYy, tÁtÁ-tÁty, åÁåÁ-åÁåy
Nz˛ TÏm LƒÊ ¬qmÁı Ãz EÁúNz˛ TÏm EÁ{∫ ¬qm u™¬oz-^Ï¬oz ∫“oz “¯@ LzÃÁ MÆÁı “{? FÃN˛y \ÁåN˛Á∫y Nz˛ u¬L
EÜÆÁúN˛ Ãz YYÁ| N˛yu\L @

BgHo$ {bE Amn AnZr gm[aUr ~Zm gH$Vo h¢ &

      Š`m Amn OmZVo h¡ ?      Š`m Amn OmZVo h¡ ?      Š`m Amn OmZVo h¡ ?      Š`m Amn OmZVo h¡ ?      Š`m Amn OmZVo h¡ ?

Q>oñQ> Q²>`y~ ~o~rg (naIZ{bH$m {eew) Q>oñQ> Q²>`y~ ~o~rg (naIZ{bH$m {eew) Q>oñQ> Q²>`y~ ~o~rg (naIZ{bH$m {eew) Q>oñQ> Q²>`y~ ~o~rg (naIZ{bH$m {eew) Q>oñQ> Q²>`y~ ~o~rg (naIZ{bH$m {eew) Test tube babies:
Hw$N> {ó`m| _| AÊ‹S>dm{h{Z`m± (oviducts) ~ÝX ahVr h¡ & AmnZo gwZm hmoJm & Eogr {ó`m| _|

J^©YmaU Zht  hmoVm Š`m| {H$ ewH«$mUw {ZfoMZ Ho$ {bE AÊ‹S>mUw Ho$ nmg Zht nhþ±M nmVo h¡ & Eogr
n[apñW{V`m| _| S>m°ŠQ>a VmOm _wO˛ {H$`o AÊ‹S> Am¡a ewH«$mUwAm| H$mo EH$Ì H$aHo$ EH$ gmW Hw$N> KÊQ>m| Ho$
{bE AmB dr E\$ `m ~mh²̀  {ZfoMZ (eara Ho$ ~mha {ZfoMZ) Ho$ {bE aIVo h¡ & {ZfoMZ hmo OmZo na
{Zfo{MV ẁº$m `m ẁ½_ZO H$mo EH$ gßVmh VH$ à`moJembm _| {dH${gV hmoZo {X`m OmVm h¡ Am¡a V~
_mVm Ho$ J^m©e` _| àdoe H$adm`m OmVm h¡ & `h J^m©e` _| nyar Vah {dH${gV hmoH$a gm_mÝ` {eew
Ho$ g_mZ OÝ_ boVm h¡ & Bg {d{Y `m VH$ZrH$ Ho$ X²dmam OÝ_ {XE JE {eew H$mo naIZbr {eew (Q>oñQ>
Q>çy~ ~o~r) H$hVo h¡ & `h H$WZ «̂m_H$ h¡ {H$ {eew H$m {dH$mg Q>oñQ> Q>çy~ _| Zht hmo gH$Vm &

~mø {ZfoMZ …- (eara Ho$ ~mha {ZfoMZ)~mø {ZfoMZ …- (eara Ho$ ~mha {ZfoMZ)~mø {ZfoMZ …- (eara Ho$ ~mha {ZfoMZ)~mø {ZfoMZ …- (eara Ho$ ~mha {ZfoMZ)~mø {ZfoMZ …- (eara Ho$ ~mha {ZfoMZ)

Za Am¡a _mXm `w½_H$m| Ho$ g§`wº$ hmoZo H$s à{H«$`m H$mo {ZfoMZ H$hVo h¡ & Hw$N> OÝVwAm| _| `h {H«$`m
_mXm Ho$ eara Ho$ AÝXa hmoVr h¡ &
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Hw$N> OÝVwAm| _| {ZfoMZ eara Nz̨  ~mha hmoVm
h¡& eara Ho$ ~mha hmoZo dmbo {ZfoMZ H$mo ~mø
{ZfoMZ H$hVo h¡&

_|T>H$ H$m CXmhaU boH$a h_ ~mø {ZfoMZ Ho$
~mao _| AÜ``Z H$a|Jo& _|‹T>H$ _| àOZZ eara Ho$
~mha hmoVm h¡& {MÌm| H$m {ZarjU H$s{OE H¡$go
_|‹T>H$ _| n[adV©Z hmoVm h¡&

_|‹T>H$ H$m OrdZ B{Vhmg …-_|‹T>H$ H$m OrdZ B{Vhmg …-_|‹T>H$ H$m OrdZ B{Vhmg …-_|‹T>H$ H$m OrdZ B{Vhmg …-_|‹T>H$ H$m OrdZ B{Vhmg …-
Š`m g^r ZdOmV CZHo$ _mVm-{nVm Ho$ g_mZ

{XIVo h¢ ?
H$jm gmVdt _| aoe_ Ho$ H$s‹S>o Ho$ OrdZ MH«$

Ho$ ~mao _| AmnZo n‹T>m Wm& aoe_ Ho$ H$s‹S>o H$m
bmdm©  ({S>å^H$) aoe_ Ho$ H$s‹S>o Ho$ g_mZ h¡ Š`m
?

Hw$N> OÝVwAm| Ho$ ZdOmV AÊ‹S>o go {ZH$bVo
g_` CZHo$ _mVm-{nVm Ho$ g_mZ hmoVo h¡, Hw$N>
Ho$ CZHo$ g_mZ Zht hmoVo& do AÊ‹S>o go d`ñH$ Ho$
ê$n _| ê$nmÝV[aV hmoVo h¡& Bg {H«$`m H$mo ê$nmÝVaU
(Metamorphosis) H$hVo h¡ & ê$n = AmH$a
AmH¥${V, AÝVaU = ~XbZm n[adV©Z ê$nmÝVaU
H$maH$ Ho$ níMmV² ƒz$ AnZo _mVm-{nVm Ho$ g_mZ
{XImB© XoVo h¡&

Fig-14 Q>¡‹S>nmobQ>¡‹S>nmobQ>¡‹S>nmobQ>¡‹S>nmobQ>¡‹S>nmob

Fig-13 _|‹T>H$ H$m OrdZ B{Vhmg_|‹T>H$ H$m OrdZ B{Vhmg_|‹T>H$ H$m OrdZ B{Vhmg_|‹T>H$ H$m OrdZ B{Vhmg_|‹T>H$ H$m OrdZ B{Vhmg

Vmbm~ _| AmnZo H$^r _N>br O¡gr g§aMZm
H$mo V¡aVo hþE XoIm h¡ Š`m ? ({MÌ -14 _|
Xo{IE) Bg àH$ma Ho$ Ord H$mo {S>å^H$ (bmdm©)
`m Q>¡‹S>nmob H$hVo h¢ &

AmnZo CÝh| Amg-nmg H$mo Vmbm~ J–m| `m
Yr_| Ob àdmh _| H$~ XoIm ?

dfm©F$Vw _| _|‹T>H$ Q>aQ>am©hQ> H$s Üd{Z Š`m|
H$aVo h¢ ?

Fig-16  AÊ‹S>m| Am¡a ewH«$mUwAm| H$m {dgO©ZAÊ‹S>m| Am¡a ewH«$mUwAm| H$m {dgO©ZAÊ‹S>m| Am¡a ewH«$mUwAm| H$m {dgO©ZAÊ‹S>m| Am¡a ewH«$mUwAm| H$m {dgO©ZAÊ‹S>m| Am¡a ewH«$mUwAm| H$m {dgO©Z

Fig-15  Copulation
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n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`© Ho$ {bE Amdí`H$ gm_J«r…-Ho$ {bE Amdí`H$ gm_J«r…-Ho$ {bE Amdí`H$ gm_J«r…-Ho$ {bE Amdí`H$ gm_J«r…-Ho$ {bE Amdí`H$ gm_J«r…-
EH$ Mm¡‹S>o _w±h dmbm nmaXe©H$ ~moVb `m Q>~

nmaXe©H$ H$m±M

Ś>m°na (~y±X Q>nH$mZm)

noQ́>r{S>e (Petridish)

Hw$N> H§$H$‹S>

boÝg AmdYu (magnifying lens)
Beaker

MaU MaU MaU MaU MaU : 1.
dfm©F$Vw _| ZµOXrH$ Ho$ nmoIa `m pñWa nmZr Ho$ Obme` _| Zmbo Ho$ _¡bo nmZr Ho$ {bE Imo{OE & EH$

Mm¡‹S>o _w±h dmbo ~moVb _| _|‹T>H$ Ho$ AÊ‹S>m| H$mo g§J«{hV H$s{OE & ({MÌ - 18 _| {XImE AZwgma) AÊ‹S>m| H$mo
g§J«{hV H$aVo g_` AÊ‹S>o {~IaZo Zht XoZm Mm{hE & JwÀN>m| _| g§J«{hV H$aZo Ho$ {bE gmdYmZr ~a{VE&

Fig-17 nmoIa _| AÊ‹S>onmoIa _| AÊ‹S>onmoIa _| AÊ‹S>onmoIa _| AÊ‹S>onmoIa _| AÊ‹S>o Fig-18  AÊ‹S>m| H$mo g§J«{hV H$aZm AÊ‹S>m| H$mo g§J«{hV H$aZm AÊ‹S>m| H$mo g§J«{hV H$aZm AÊ‹S>m| H$mo g§J«{hV H$aZm AÊ‹S>m| H$mo g§J«{hV H$aZm

MaU MaU MaU MaU MaU : 2
g§J«{hV {H$E JE AÊ‹S>m| H$mo 15 go._r. Jhao

Am¡a 8-10 go._r. Mm¡‹S>o Q>~ _| ñWmZmÝV[aV H$[aE&
g§J«{hV {H$E JE IanVdma, e¡dmb H$mo ^r Q>~
_| a{IE& AÊ‹S>m| H$m Ü`mZ go n[aerbZ (Om±M)
H$s{OE& Amn XoI|Jo {H$ AÊ‹S>o Ho$ ~rM _| EH$
H$mbm gm ^mJ {XImB© XoVm h¡& `h _|‹T>H$ H$m ß¿Óm

h¡&

n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`©n{a`moOZm H$m`© :
gyMZm : Bg H$m ©̀ H$mo Y¡̀ © Ed§_² gmdYmZrnyd©H$

H$aZm Mm{hE & Bg H$m ©̀ H$mo H$admVo g_`
AÜ`mnH$ H$mo gmdYmZr aIZr Mm{hE & ZµOXrH$
Ho$ nmoIa Yr_o Ob àdmh `m pñWa nmZr Ho$
Obme`m| go _|T>H$ Ho$ AÊ‹S>mo§ H$mo g§J«{hV H$aVo
g_` gmdYmZ ahZm Mm{hE & `{X AÊ‹S>o Zht
{_bo Vmo H$moB© naoemZr Zht Q>¡‹S>nmob H$s Xem go
g§J«{hV H$aHo$ à`moOZ H$mo ewê$ H$s{OE &

MaU MaU MaU MaU MaU : 3.
à{V{XZ Q>~ H$m {ZarjU H$s{OE, n[adV©Zm|

H$o {ZarjU N˛Áz nwñVH$ _| {b{IE& H$_ go H$_
VrZ {XZ Ho$ AÝVamb na Om±M H$aHo$ {MÌ CVm[aE&SCERT T

ELA
NGANA
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1-3 {XZ 4-6 {XZ 7-9 {XZ 10-12 {XZ
{ZarjU {ZarjU {ZarjU {ZarjU
{MÌ {MÌ {MÌ {MÌ
13-15 {XZ 16-18{XZ 19-21{XZ 22-24 {XZ
{ZarjU {ZarjU {ZarjU {ZarjU
{MÌ {MÌ {MÌ {MÌ
25-27 {XZ 28-30 {XZ 31-33 {XZ 34-36 {XZ
{ZarjU {ZarjU {ZarjU {ZarjU
{MÌ {MÌ {MÌ {MÌ
37-39 {XZ 40-42 {XZ 43-44 {XZ 46-48 {XZ
{ZarjU {ZarjU {ZarjU {ZarjU
{MÌ {MÌ {MÌ {MÌ

Fig-19 S´>m°na H$s ghm`Vm go {ZarjU H$aZm

MaUMaUMaUMaUMaU: 4
Q>¡‹S>nmob H$m {ZarjU H$aZo Ho$ {bE, {ZarjU

Ho$ {bE Q>¡‹S>nmob aIo J`o Q>~ go Wmo‹S>m nmZr EH$
nmaXeu ½bmg _| ^a boVo h¡§ & EH$ ßbmpñQ>H$ Ho$
S´>mna _| Wmo‹S>o nmZr Ho$ gmW EH$ Q>¡‹S>nmob boVo h¢ &

Q>¡‹S>nmob Ho$ ~‹S>o hmoZo na S´>mna Ûmam CgH$s
Om±M H$aZm H${R>Z hmoVm h¡ & Bg{bE dm°M½bmg
`m AÝ`  H$m±°M H$s H$Q>m¡ar _| {ZarjU {H$`m
OmVm h¡ &

MaU MaU MaU MaU MaU : 5
{ZarjU H$aZo Ho$ ~mX BZ àíZm| Ho$ CÎma
Xr{OE …-

AÊ‹S>| Ho$ àñ\w$Q>Z Ho$ {bE {H$VZo {XZ bJo h¡?

Q>¡‹S>nmob {H$g Ho$ g_mZ {XImB© XoVm h¡ ?

Q>¡‹S>nmob _| Jb\$‹S>o H$~ {XImB© XoVo h¡ ?

{ZåZ A§J {H$VZo {XZm| Ho$ ~mX {XImB© XoVo
h¡?

öX` : ………….......................………

Am±Vo : .................................................

h{È>`m± : ……….......…...........……...…

_bÛma  : …………...........………….......

níM ŵOmE± …………...........……………

AJ« ^wOmE±  : ………...........……………
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MaU MaU MaU MaU MaU : 6
níM ^wOmAm| H$m {ZarjU H$aZo Ho$ ~mX {MÌ

- 20 _| {XImE AZwgma Q>~ _| nmZr Am¡a H§$H$am|
H$mo ì`dpñWV H$s{OE, Bg AdñWm _| Q>¡‹S>nmob _|
\o$H$‹S>m| H$m {Z_m©U Am¡a ~mø ídgZ {H«$`m {dH${gV
hmoVr h¡ & Bg{bE `h _hËdnyU© h¡ &

A~ {ZåZ àíZm| Ho$ CÎma XoZo H$m à`ËZ H$s{OE
Q>¡‹S>nmob _| Jb\$‹S>o {H$VZo {XZm| Ho$ ~mX AÑí`
hmo OmVo h¡ ?
ny±N> {H$VZo {XZm| Ho$ ~mX nyar Vah go AÑí`
hmo OmVm h¡ ?
Q>¡‹S>nmob bmdm© nyU© ê$n go d`ñH$ _|‹T>H$ _|
n[adV©Z hmoZo _| {H$VZo {XZ bJVo h¡ ?

 Š`m Amn OmZVo h¡ ?Š`m Amn OmZVo h¡ ?Š`m Amn OmZVo h¡ ?Š`m Amn OmZVo h¡ ?Š`m Amn OmZVo h¡ ?

Ho$MwE± O¡go Hw$N> Ordm| Za `m _mXm Zht
hmoVo & BZ_| Za Ed§ _mXm XmoZm| _| b¢{JH$ A§J
{dÚ_mZ hmoVo h¡ & BZH$mo C^`{b§Jr ̀ m {Û[b§J
H$hVo h¡ &

~mø {ZfoMZ Ho$ {df` _| EH$ g§{já {Q>ßnUr
{b{IE & Bggo Q>¡‹S>nmob H$mo Hw$N> g_` nmZr go
~mha {~VmZo Ho$ {bE ì`dñWm hmoJr & AmnZo Omo
grIm Cg na h_Zo XoIm {H$ _|‹T>H$ _| ~mø
{ZfoMZ Ob _| hmoVm h¡ &

Ob _| hmoZo dmbo ~mø {ZfoMZ Hw$N> Ordm| Ho$
CXmhaU Xr{OE &

`Ú{n AmnZo àOZZ Ho$ {d{^Þ {d{Y`m| H$mo
n‹T>m h¡& BZ {d{Y`mo§ Ho$ Abmdm AÝ` {d{Y`m| Ho$
Ûmam àOZZ {H«$`mE± h¡& {OZNz̨  §Á∫z _| Cƒ H$jmAm|
_| n‹T>|J|&

S>m°br H$s H$hmZr EH$ nyd©O (ŠbmoqZJ) -
H$moe, Or{dV ^mJ `m g§nyU© Ord Ho$ à{Vê$n

{Z_m©U H$mo ŠbmoqZJ H$hVo h¢& EH$ OÝVw H$s
ŠbmoqZJ g\$bVm nyd©H$ g~go nhbo BAmZ {db_Q>
Am¡a CZHo$ ghH${_©̀ m| _| ñH$mQ>b¡ÊS> E{S>Z~J© Ho$
amoOrbZ g§ñWmZ _| H$s& CÝhm|Zo EH$ ^o‹S> H$s
ŠbmoqZJ g\$bVm nyd©H$ H$s Am¡a CgH$m Zm_
S>m°br (Xo{I`o {MÌ C) Ed§_² CZHo$ gh`moJr
amoObrZ B§ñQ>`yQ> Am°\$ ES>Z~J© _| OÝVwAm| _|
ŠbmoqZJ à{H«$`m g\$bVmnyd©H$ nyU© {H$`m J`m&
S>m°br Zm_H$ gd©àW_ |̂‹S> ({MÌ _| Xo{IE) 5
OwbmB©, 1996 _| ŠbmoqZJ à{H«$`m Ho$ Ûmam àmá
{H$`m J`m& `hr àW_ ŠbmoqZJ ñVZYmar _mZm
J`m&

S>m°br Ho$ ŠbmoqZJ à[H«$`m _| _mXm {H$ZS>m°agoQ>
^o‹S> Ho$ Xþ½Y J«§{W go EH$ H$moe H$mo {b`m J`m&
H$mbm Mohao dmbo _mXm ̂ o‹S> Ho$ AÊ‹S>o go Zm{^H$ H$mo
{ZH$mb {X`m J`m& CgHo$ ñWmZ na {H$ZS>m°agoQ>
^o‹S> H$s Xþ½Y J«§{W H$moe H$m Zm{^H$ S>mbm J`m&

{MÌ-20 CÎma Q>¡‹S>nmob H$s ì¶dñWm

A) {H$Z S>m°agoQ>
ô‹S>

B) H$mbm Mohao
dmbm
ñH$m{Q>e
_mXm ^o‹S>

C) S>m°br
 H$m
{MÌ
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h_Zo Š`m grIm …-h_Zo Š`m grIm …-h_Zo Š`m grIm …-h_Zo Š`m grIm …-h_Zo Š`m grIm …-

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX

àOZZ, H$[bH$m, J^m©e`, ~mø {ZfoMZ, J^m©dñWm, `wŠVm `m `w½_ZO, g§V{V,àOZZ, H$[bH$m, J^m©e`, ~mø {ZfoMZ, J^m©dñWm, `wŠVm `m `w½_ZO, g§V{V,àOZZ, H$[bH$m, J^m©e`, ~mø {ZfoMZ, J^m©dñWm, `wŠVm `m `w½_ZO, g§V{V,àOZZ, H$[bH$m, J^m©e`, ~mø {ZfoMZ, J^m©dñWm, `wŠVm `m `w½_ZO, g§V{V,àOZZ, H$[bH$m, J^m©e`, ~mø {ZfoMZ, J^m©dñWm, `wŠVm `m `w½_ZO, g§V{V,
{ÛIÊ‹S>Z, AÊ‹S>me`, AmÝV[aH$ {ZfoMZ, ^«yU, d¥fU, J^©íV {eew, ~møËdrM` ~mb,{ÛIÊ‹S>Z, AÊ‹S>me`, AmÝV[aH$ {ZfoMZ, ^«yU, d¥fU, J^©íV {eew, ~møËdrM` ~mb,{ÛIÊ‹S>Z, AÊ‹S>me`, AmÝV[aH$ {ZfoMZ, ^«yU, d¥fU, J^©íV {eew, ~møËdrM` ~mb,{ÛIÊ‹S>Z, AÊ‹S>me`, AmÝV[aH$ {ZfoMZ, ^«yU, d¥fU, J^©íV {eew, ~møËdrM` ~mb,{ÛIÊ‹S>Z, AÊ‹S>me`, AmÝV[aH$ {ZfoMZ, ^«yU, d¥fU, J^©íV {eew, ~møËdrM` ~mb,
AÊ‹S>X, {eewX, ewH«$mUw, {ZfoMZ, C^`qbJr OÝVw, AÊ‹S>mUw, AqbJr àOZZ, qbJrAÊ‹S>X, {eewX, ewH«$mUw, {ZfoMZ, C^`qbJr OÝVw, AÊ‹S>mUw, AqbJr àOZZ, qbJrAÊ‹S>X, {eewX, ewH«$mUw, {ZfoMZ, C^`qbJr OÝVw, AÊ‹S>mUw, AqbJr àOZZ, qbJrAÊ‹S>X, {eewX, ewH«$mUw, {ZfoMZ, C^`qbJr OÝVw, AÊ‹S>mUw, AqbJr àOZZ, qbJrAÊ‹S>X, {eewX, ewH«$mUw, {ZfoMZ, C^`qbJr OÝVw, AÊ‹S>mUw, AqbJr àOZZ, qbJr
àOZZ, J^©ñW H$m`mÝVaU&àOZZ, J^©ñW H$m`mÝVaU&àOZZ, J^©ñW H$m`mÝVaU&àOZZ, J^©ñW H$m`mÝVaU&àOZZ, J^©ñW H$m`mÝVaU&

OÝVw O¡go _mZd, Jm` Am¡a Hw$Îmm {eewAm| H$mo OÝ_ XoVo h¡& {eewX (Viviparous) H$hbmVo
h¢&
OÝVw O¡go _wJu, _|‹T>H$, {N>nH$br Am¡a {VVbr Omo AÊ‹S>o XoVr h¡ CÝh| AÊ‹S>X (Oviparous)
OÝVw H$hVo h¢&
{eemoËnmXH$ OÝVwAm| _| ~mhar H$mZ Am¡a ËdMm na ~mb hmoVo h¡&
OÝVw Xmo àH$ma go àOZZ H$aVo h¡ : (i) b¢{JH$ àOZZ (ii) Ab¢{JH$ àOZZ
Ab¢{JH$ àOZZ _| `w½_H$m| H$m g§`w½_Z Zht hmoVm h¡&
Ab¢{JH$ àOZZ gyú_ Ordm| _| hmoVm h¡&
{ÛIÊ‹S>Z, _wHw$bZ Am{X Ab¢{JH$ àOZZ Ho$ Hw$N> CXmhaU h¡&
hmBS´>m _| _wHw$bZ, A_r~m _| {ÛIÊ‹S>Z X²dmam àOZZ hmoVm h¡&
Za Am¡a _mXm `w½_H$m| Ho$ g§`w½_Z go hmoZo dmbo àOZZ H$mo b¢{JH$ àOZZ H$hVo h¡&

Za àOZZ A§Jm| _| d¥fU, {eeZ (Za àOZZ A§J) Penis, ewH«$mUw dm{hH$mE± nmE OmVo h¡&

Bg AÊS> H$mo ñH$m{Q>e _mXm ^o‹S> _| à{VñWm{nV
{H$`m J`m& AÊ‹S>o H$m {dH$mg nyU© hmoZo Ho$ ~mX
S>m°br H$m OÝ_ hþAm&

_mZ {H$ S>m°br H$m nyU© _w±h ñH$m{Q>e _mXm ^o‹S>
Ho$ g_mZ h¡& dh {H$Z S>m°agoQ> Ho$ {~ëHw$b g_mZ
h¡& ñH$m{Q>e _mXm ^oS> _| go Zm{^H$ {ZH$mb XoZo
Ho$ H$maU CgHo$ bjU Cg _| Zht AmE& S>m°br
{H$ZS>m°agoQ> ^o‹S> H$m ñdñW ŠbmoZ ({eew) h¡&
S>mbr Zo àmH¥${VH$ (ghO) b¢{JH$ nÕ{V go H$B©

~ma {eewAm| H$mo OÝ_ {X`m& AÝVV… 14 \$adar,
2003 _| \w$â\w$gmo§ H$s ~r_mar go J«ñV hmoH$a
S>m°br H$s _¥Ë`w hm J`m&

S>m°br Ho$ níMmV² ŠbmoqZJ à{H«$`m go ñVZYmar
H$mo OÝ_ XoZo Ho$ {bE H$B© ~ma H$mo{ee {H$`m J`m
{H$ÝVw Ag\$b aho& OÝ_ go nhbo `m OÝ_ Ho$
~mX _¥Ë`w hmo OmVr Wr ̀ m AgmYmaU bjUm| dmbo
OÝVwAm| H$m OÝ_ hmoVm Wm&
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_mXm àOZZ A§J AÊ‹S>me`, AÊ‹S>dm{h{Z`m± Am¡a J^m©e` h¢&

AÊ‹S>me` _mXm àOZZ H$moe AÊ‹S>mUw CËnm{XV H$aVm h¡& Za àOZZ A§J d¥fmUw Za àOZZ
H$moemE± ewH«$mUwAm| H$mo CËnÞ H$aVm h¡&

Za Am¡a _mXm `w½_H$mo§ H$mo g§`m©J Ho$ {ZfoMZ H$hVo h¡& {Zfo{MV AÊ‹S>o H$mo `wº$m (Zygote)
H$hVo h¡§&

{ZfoMZ _mXm Ho$ eara Ho$ ~mha hmoVm hmo Vmo Cgo ~mø {ZfoMZ H$hVo h¡& `{X {ZfoMZ _mXm
àmUr Ho$ eara Ho$ ^rVa hmoVm h¡ Vmo Cgo A§V… {ZfoMZ H$hVo h¡&

AmÝV[aH$ {ZfoMZ _mZd, _wJu, Jm` Am¡a Hw$Îmo _| hmoVm h¡&

~mø {ZfoMZ A{YH$Va Obr` OÝVwAm| _| O¡go _N>br ñQ>ma {\$e Am¡a _|‹T>H$ _| ^r XoIm OmVm
h¡

{Z oMZ go g§V{V _| OZH$m| Ho$ bjU AmVo h¢&

`wº$m H$B© ~ma {d^m{OV hmoH$a ^«yU ~ZVm h¡&

J^m©e` H$s {^Îmr _| ^«yU Y±g OmVm h¡ Ohm± CZH$m AmJo {dH$mg hmoVm h¡&

^«yU _| eara Ho$ ^mJ nyar Vah go {dH${gV hmoZo na Cgo J^©ñW {eew (Foetus) H$hVo h¢&

LN˛ bmdm© {d{^Þ ñnï> H$m{`H$ n[adV©Zm| Nz˛ ú≈YÁo d`ñH$ (àm¡‹T>) ~ZZo H$s à{H«$`m H$mo
H$m`m©ÝVaU `m ê$nmÝVaU H$hVo h¡&

Ordm| _| àmH¥${VH$ àOZZ Ho$ A{V[aº$ H¥${Ì_ nÕ{V`m| Ûmam ßy àOZZ {H«$`m CnbãY h¡&

1. AÝVa ~VmBE
a) b¢{JH$ àOZZ Am¡a Ab¢{JH$ àOZZ
b) `w½_H$ Am¡a `wº$m
c) AmÝV[aH$ {ZfoMZ Am¡a ~mø {ZfoMZ
d) AÊ‹S>X OÝVw Am¡a {eewX OÝVw AS1

2. hmBS´>m Am¡a A_r~m Ho$ àOZZ {H«$`m _| AÝVa ~VmBE ? AÝVa H$mo ZmoQ>-nwpñVH$m _| {bIm|&AS1

3. _|‹T>H$ Am¡a _N>br Š`m| A{YH$ AÊ‹S>o XoVo h¡ µ? O~{H$ _Zwî` EH$ g_` _| EH$ hr {eew H$mo OÝ_
XoVo h¢ ?AS1

4. Š`m ẁº$m Ho$ {~Zm OÝVw g§VmZ H$mo CËnÞ H$a gH$Vo h¡ ? CXmhaU X²dmam g_PmBE ?AS1

kmZdY©H$ `m kmZ H$mo ~‹T>mZmkmZdY©H$ `m kmZ H$mo ~‹T>mZmkmZdY©H$ `m kmZ H$mo ~‹T>mZmkmZdY©H$ `m kmZ H$mo ~‹T>mZmkmZdY©H$ `m kmZ H$mo ~‹T>mZm
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5. ~mô` bjUm| Ho$ AmYma na Amn H¡$go H$h gH$Vo h¡ {H$ Ord AÊ‹S>moËnmXH$ `m {eew CËnmXH$ h¡
?AS1

6. _¢ H$m¡Z hÿ± ?
A)  _¢ Za Am¡a _mXm `w½_H$m| Ho$ g§`w½_Z go ~ZVm hÿ±&
~) _¢ EH$ ẁ½_H$ hÿ±, EH$ ny±N> hmoVr h¡ {OgH$s ghm`Vm go _mXm ẁ½_H$ VH$ g§̀ wp½_V hmoVm h¡&
H$) _¢ _mVm Ho$ eara Ho$ ^rVa _| nyar Vah {dH${gV ^«yU hÿ±& AS1

7. A{YH$Va Àsbr` OÝVwAm| H$m AÝV… {ZfoMZ hmoZo Ho$ Š`m H$maU h¡ ? ~VmBE& AS1

8. uå©åu¬uQo {MÌm| H$mo XoIH$a CZHo$ H$m`moª H$mo {b{IE&AS1

9. a. åyYz {XE J ò OrdZ MH«$ H$mo Zm_m§{H$V H$s{O ò&  AS1

b.  {XoE JE {MÌ H$s ghm`Vm go _ŠIr _| H$m`m©ÝVaU (metamorphosis) H¡$go hmoVm
    h¡? {dñV¥V dU©Z H$amo&

10. \ÁzugÆÁ §åÁFL @ (AS-1)
A) EÊgt (Oviparous)   ( ) 1. bÁ}‰gúÁz¬ Ãz ƒÆÀN˛

   (Tadpole to adult)
B) H$m`mÝVaU (Metamorphosis)   ( ) 2. úqy (Birds)
C) ß¿Óm (Embryo)   ( ) 3. ∆∫y∫ Nz˛ §Á“∫“Ázåz ƒÁ¬Á uå zYå

(Fertilisation outside the body)
D) §Á—Æ uå zYå (External fertilization)  ( ) 4. uƒN˛uÃo ÆÏS™å\

  (Developed Zygote)

11. àH¥${V _| g^r Ordm| Ûmam àOZZ {H«$`m ~ÝX H$aZo na Š`m hmoJm ?AS2
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12. {j{VOm Zo EH$ Vmbm~ go Q>¡‹S>nmob H$mo _N>br g_P H$a g§̂ mb H$a A¹o$[a`_ (aqvarium)
_| aIr& Hw$N> {XZm| ~mX {j{VOm Zo Š`m n[adV©Z XoIm? Š`m| ?AS3

13. AmnH$s nmR>embm Ho$ nwñVH$mb¶ go ¶m AÝ¶ ‘mÜ¶‘ O¡go BÝQ>aZoQ> go {VVbr Ho$ OrdZ MH«$ na
OmZH$mar àmßV H«$[a¶o VWm Bgo AnZr nmR>embm Ho$ n[ag§dmX¶/à{V MMm© H$m Am¶moOZ
H$[a¶o&AS4

14. å∫ ü\åå oÊfi osÁ ™ÁtÁ ü\åå oÊfi N˛Á uYfi GoÁu∫L @ AS5

15. ™ı‰jN˛ N˛Á \yƒå Fuo“ÁÃ uYfi GoÁu∫L@ åÁ™ÁÊuN˛o N˛yu\L @ GÃåz herbivores t∆ÁEÁı N˛Áz
ú“YÁuåL@ AS5

16. JunƒN˛$ Ho$ H$m¶© H$s Amn {H$g Vah àe§gm H$am|Jo O~ CgZo H$~yVa Ho$ Mmao (pigeon
squab)  H$mo nwZ… dmVm¶Z ‘| aI {X¶m& ¶{X Amn [aV{dH$ Ho$ ñWmZ hmoVo Vmo ³¶m
H$aVo ?AS4

17. [aº$ ‹ñWmZm| H$s nwVu {H$OrE&
(A) OÝVw Omo {eewAm| H$mo OÝ‘ XoVo h¡ CZH$mo H$hVo h¡ ............................
(~) ‘mZd ‘| ̂ w«U ................................. ‘| {dH${gV hmoVm h¡&
(H$) qS>~ ...........................go ‘wº$ hmoVm h¡&
(S>)  .................................. H$s àmW{‘H$ AdñWm Q>oS>nmoc h¡&
(B) H$crH$m, pìXIÊS>U ....................................Ho$ àOZZ {d{Y¶m§ h¡&
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ZdrZ H$jm EÁeƒÎ  _| n‹T>Zo dmbm EH$ b‹S>H$m
h¡& N>… _hyZo nhbo VH$ g{H«$` ahZodmbm `h
b‹S>H$m AMmZH$ ~hþV hr MwnMmn ahZo bJm sÁ&
Ka AmZo dmbo [aíVoXmam| go ~mVo H$aZo _| Cgo A~
e_© _hgyg hmoVr h¡& ATa ~mV H$aZo bJo Vmo
CgH$s AmdmO éIr hmo OmZr h¡& AnZz _mVm-
{nVm H$s gbmh dh Zht _mZVm& H$^r-H$^ma
O~ CgHo$ _mVm-{nVm Cgo ~mOma go Hw$N> MrO
bmZo Ho$ {bE H$hVo h¡§, Vmo Cgo {X¸$o ™“ÃÓÃ

hmoor h¡& CgH$m ~Vm©d XoQ$H$a CgHo$ ™ÁoÁ-uúoÁ

H$mo ^r AMaO hmo ahm h¡& bo{H$Z CgH$m XmXr
H$hVr h¡ H$s Z{dZ A~ ~‹S>m hmo ahm h¡& Bg{bE
ƒ“ Bg oah H$m ~Vm©d H$a ahm h¡&
• Amn _| go ^r H$B© Eogm hr ~Vm©d H$aoo hm|Jo&

Š`m|?
• Š`m Amn N˛Áz LzÃÁ ¬ToÁ “{  {H$ Amn ^r ~‹S>o

hmo aho hmo ?

 gmYmaUV… §XYÁı ™ı úu∫ƒo|å 10-19 df© Nz˛
§yY “ÁzoÁ “{@ ̀ h AdñWm {H$emoa AdñWm H$hbmVr
h¡& Bg AdñWm _| h_mar h_mao eara Ho$ AÝXéZr
VWm ~mhar A§Jm| Ho$ AZoH$ úu∫ƒo|å AmVo h¡& O¡go
AmdmO ~XbZm, `m bå~mB© ~‹T>Zm& EÁut@

Š`m AmnZo ^r AnZo AmnZo ~Xbm nm`m h¡ ?
{H$emoa AdñWm _| AmnZo Š`m ~Xbmd Am ò h¡,
BgH$s gyMr  ~ZmBE &

Š`m AmnZo {H$emoa AdñWm Š`m AmnZo {H$emoa AdñWm Š`m AmnZo {H$emoa AdñWm Š`m AmnZo {H$emoa AdñWm Š`m AmnZo {H$emoa AdñWm ™ı nXmn©U {H$`m nXmn©U {H$`m nXmn©U {H$`m nXmn©U {H$`m nXmn©U {H$`m
h¡ ?h¡ ?h¡ ?h¡ ?h¡ ?
• EÁúN˛Áz ™ÓZzÊ EÁ ∫“z “¯ MÆÁ?
• Š`m AmnHo$ AmdmO Zo n[adV©Z Am`m h¡ ?

• Š`m ~JbÁı EÁ{∫ \åå EÊTÁı _| §Á¬ {XIåÁ
àma§̂  hþAm h¡ ?

• Š`m Mohao na _wÂhmgo AmZm àma§̂  hþE h¢ &
• Š`m Amn AnZo Mohao na nmGS>a bJm aho hmo

Am¡a ~ma-~ma AnZo ~mb g§dma aho hmo & Eúåz
Y“∫z N˛Áz §Á∫-§Á∫ tú|å ™ı tzQ ∫“z “Áz@

• {dnarV qbJ Ho$ bmoJm| ~mV H$aVo g_` Š`m
AmnH$mo e™ © _hgyg hmoZr h¡ ?

• Amn {dnarV qbJ Ho$ ~ƒm| go IobZo _| ú“¬z
\{Ãy ê$Mr MÆÁı Zht {XIm ∫“z “Áz?

• AmnHo$ ™ÁoÁ-uúoÁ Nz˛ Ã¬Á“ EÁ{∫ ÃÓYåÁLÂ
AmnH$mo MÆÁı EXZy å“Î ¬T ∫“y “{?

AJa Cna nwZz hþL àíZm| H$m CÎma hm h¡ omo ƒo
AmnH$s EƒÀsÁ {H$emoa AdñWm H$mo gy{MV H$aVm
h¡&

{H$emoa AdñWm AmnHo$ eara Nz˛ §Á“∫y EÁ{∫
AÝVu∫N˛ A§Jm| _| N˛F| úu∫ƒo|å “Ázoz h¡& AmnH$mo
AnZo XmoñVm| Ho$ gmW Á`mXm g_` {~omZm EXZÁ
¬ToÁ h¡& n[adV©Z Hw$N> ^«m_H$ ßy hmo gH$Vo h¢&
LzÃÁ _mVm-{nVm Ho$ nyN>Zo Ho$ H$maU hmoVm h¡&

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

5
{H$emoamdñWm

Adolescence Stage
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Aao & Vw_ A^r
N>moQ>o hmo &

N>moQ>o ~ƒmo§ Nz˛ ÃÁs
Iobmo &

Zht & Zht
Vw_ §“Ïo ~‹S>o  hmo &
h_ Vwåhmao gmW Zht

Iob§Jo &

_¢ H$m¡Z hÿ± ?

{MÌ-1

{H$emoa AdñWm Ho$ {H$emoa AdñWm Ho$ {H$emoa AdñWm Ho$ {H$emoa AdñWm Ho$ {H$emoa AdñWm Ho$ úu∫ƒo|å …- …- …- …- …-
D±$MmB© H$m ~‹T>Zm …D±$MmB© H$m ~‹T>Zm …D±$MmB© H$m ~‹T>Zm …D±$MmB© H$m ~‹T>Zm …D±$MmB© H$m ~‹T>Zm …
d¥uÕ - _mZd `m gOrdm| H$m EH$ _hËdnyU©

bjU h¡& ~ƒÁı “™ OrdZ úÆ˙o ~‹T>oz ah|Jo
MÆÁ? h_ nm¡Ym| H$s Vah Zht ~‹T> gH$Vo& h_
Hw$N> g_`VH$, Hw$N> C§MmB©VH$ hr ~‹T>Vo h¡& ò
úu∫ƒo|å {H$emoa AdñWm _| A{YH$V_ hmoVo h¡&
AmnZo XoIm  hmoJm {H$ Amn Am¡a AmnHo$ {_Ìm|
H$s A~ ~ƒm| O¡gr gyaVeŠb ~‹S>o O¡gr hmo ahr
h¡&

{H$emoa AdñWm _| ~ƒo AnZr A{YH$V_ D±$MmB©
VH$ bå~o “Áz OmVo h¢& Amn H$s ^r bå~mB© ~‹T>
ahr hmoJr&

¬©§ÁF| ™ı ƒwutΩá t∫ N˛Á uåu∫qm :-

• Š`m AmnH$mo _mby_ h¡ H$m¡Z-gr C_«VH$ Amn
~‹T>oJo ?

• Š`m Amn A§XmOm bJm gH$Vo h¡ {H$ AmnH$s
D±$MmB© Š`m hmoJm?

{ZåZ MmQ>© _§o b‹S>Ho$ Am¡a b‹S>H$r`m| H$s Am¡gV
bå~mF| CZHo$ C_« Ho$ gmW tO© H$s JB© h¡&

ñV§̂  1 _| Xr JB© Am ẁ Ho$ AZwgma ñV§̂  2 Am¡a
3 Ho$ AmH$‹S>o {H$gr ã`uMo$ H$s D±$MmB© (bå~mB©)
{XImZr h¡&

ò Am§H$‹S>o {g\©$ à{VZruYËd Ho$ Vm¡a-na {bÆÁ

JÆÁ h¡& ì`{º$JV Vm¡a go BZ_| {^ÞVm hmo gH$Vo h¡&

{H$emoa EƒÀsÁ _| ~ƒo AnZo eara _| AmZodmbo
úu∫ƒo|åÁı Ho$ ~mao _| AnZo EußßÁƒN˛Áı go MMm©
Zht N˛∫åÁ MmhVo& `o OrdZ H$s EH$ O{Q>b
AdñWm h¡ {Og_| Amn ~m¡Æ AdñWm go {H$emoa
AdñWm _§o àdoe H$aV¡ h¢& Bg AdñWm ™ı “Ázåz ƒÁ¬z

úu∫ƒo|åÁı Nz˛ N˛Á∫m ™ÁåuÃN˛ t§Áƒ ™“ÃÓÃ N˛∫oz
“{@ EÁ{∫ Æz oÆN˛∫åÁ ™Ïu≈N˛¬ “ÁzoÁ “{ uN˛ EÁú

§Á¬N˛ “{ ÆÁ ƒÆ…N˛ “{@ ò CZHo$ OrdZ N˛y ÃÊutSá

EƒÀsÁ “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
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gm[aUr & _| AmnZo Š`m XoIm ? gmaUr & Ho$
AmYma na AmboI ~Zm`m J`m h¡ & AmboI H$mo
XoIH$a {ZåZ àíZm| H$m CÎma Xr{OE &

uN˛Ã C‘« Nz˛ ú≈YÁo ¬‰gN˛Áı N˛y HÂYÁF| ™ı ƒwutΩá
¬TßT ªN˛ \Áoy “{@

• {H$g AduY _| b‹S>{H$`m| _| D±$MmB© ™ı ƒwutΩá
g~ go A{YH$ “ÁzVr h¡? EÁú MÆÁ Ã™^oz “Áz?

• {H$g AduY Zo b‹S>{H$`m| _| AË`{YH$ d¥uÕ
hmoVr h¡?

• H$m¡Z (b‹S>Ho$/b‹S>{H$`m±) OëXr ~‹T>Vo h¡? Amn
H¡$go H$h gH$Vo h¡?

àWu™N˛ øú Ãz b‹S>{H$`m± b‹S>H$m| go OëXr ~‹T>Vr
h¡& bo{H$Z 18 gmb H$s Am`w _| XmoZm| ^r Ã™Áå
D±$MmB© àmá H$aboVo h¢& D±$MmB© ~‹T>Zo H$s Xa ha
ì`uMo$ Zo AbJ hmoVr h¡&

H$B© ~ƒo nhbo VoOr go  ~‹T>Vo h¢& ~mX _| d¥{Õ
H$s Xa H«$_e… Yr_r hmo OmVr h¡&

Amn {H$VZo bå~o hm|Jo `h _¢ AmnH$mo ~Vm
gH$Vm hÿ± & hm± `o ~mV ghr h¡ & AmnHo$ {^Þ H$s
D±$MmB© {H$VZr hmoVr `o ^r Amn ~Vm gH$Vo h¡ &
BgHo$ {bE AmnHo$ {Zå_ gyÌ H$s Oê$aV n‹S>oJr &

CXmhaU Ho$ {b ò ñZohm 13 gmb H$s h¡ Am¡a
CgH$s D±$MmB© 125cm Omo CgH$s d¥Õr nyU© hmoZo
VH$ dh - 125/95X100=131.5cm bå~r hmo
gH$Vr h¡ &

gmaUr & _| {X ò J ò OmZH$mar Ho$ AZwgma
AnZr-AnZr D±$MmB© kmZ H$s{O ò &

gmaUr & {XImVm h¡ H$s {H$emoa AdñWm _|
b‹S>{H$`m±, b‹S>H$m| go VoOr go ~‹T>Vr h¡ & CXmhaU
{bE AnZo 11 dt gmb H$s C_« _| b‹S>{H$`m±
88% nym © D±$MmB© àmá H$aVr h¡ & dh b‹S>Ho$ {g\©$
81% nyU© D±$MmB© àmá H$aZo h¡ &

gmaUrgmaUrgmaUrgmaUrgmaUr-1
Am`wAm`wAm`wAm`wAm`w % D±$MmB© nyU©D±$MmB© nyU©D±$MmB© nyU©D±$MmB© nyU©D±$MmB© nyU© % nyU© D±$MmB©nyU© D±$MmB©nyU© D±$MmB©nyU© D±$MmB©nyU© D±$MmB©
df©df©df©df©df© b‹S>Ho$b‹S>Ho$b‹S>Ho$b‹S>Ho$b‹S>Ho$ b‹S>H$s`m ±b‹S>H$s`m ±b‹S>H$s`m ±b‹S>H$s`m ±b‹S>H$s`m ±
8 72 77
9 75 81

10 78 84
11 81 88
12 84 91
13 88 95
14 92 98
15 95 99
16 98 99.5
17 99 100 Fig-2

18 100 100

àñVwV D±$MmB© (cm)

AmnH$s A{YH$V_ nyU© % D±$MmB©
(gmaUr _| Xr JB©)

X 100
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N>mÌ H$m Zm_N>mÌ H$m Zm_N>mÌ H$m Zm_N>mÌ H$m Zm_N>mÌ H$m Zm_ Am`wAm`wAm`wAm`wAm`w üÀoÏo ßuƒ…Æ ™ı §‰jåzƒÁ¬y HÂYÁF|

D±$MmB©D±$MmB©D±$MmB©D±$MmB©D±$MmB©

AmnZm H$jm MwZo hþE 15 N>mÌm| H$s eara Ho$
Zmnm| H$s gyMr ~ZmBE & BgHo$ {bE AmnH$mo
AnZr nmR>embm _| CnbãY Amamo½` boI
(Record) H$s ghm`Vm boZr n‹S>oJr &

ha EH$ H$jm go b‹S>{H$`m Am¡a b‹S>H$m| H$s
AbJ gyMr ~ZmBE & AJa AmnHo$ nmR>embm Zo
Amamo½` boI (Record)Zht h¡ Vmo Amn AnZo
AÜ`mnH$m| H$s ghm`Vm bo gH$Vo h¡ & eara Ho$ ha
EH$ KQ>H$ Ho$ Zmn ghr bo bmo & A~ Bg kmZH$mar
H$mo EH$ gmaUr _| A§{H$V H$amo &

(KQ>H$ Ho$ {bE Amn ghr (3) go gy{MV H$a
gH$Vo h¡ &)

AZwAZwAZwAZwAZw Zm_Zm_Zm_Zm_Zm_ Am`wAm`wAm`wAm`wAm`w D±$MmB©D±$MmB©D±$MmB©D±$MmB©D±$MmB© N>mVr N>mVr N>mVr N>mVr N>mVr N˛Á H±$YH±$YH±$YH±$YH±$YÁı NÊ˛eÀƒ∫ _¥Xþ/ _¥Xþ/ _¥Xþ/ _¥Xþ/ _¥Xþ/TÊßy∫

H«$_H«$_H«$_H«$_H«$_ ™Áú N˛Á ™Áú

`mo H$m`©H$bmn AmnH$mo AmnH$s D±$MmB© {H$VZr
hmo gH$Vr h¡ & BgH$m A§XmOm XoVr h¡ & AnZr
Cn`w©º$ D±$MmB© nmZo Ho$ {bE H$B© KQ>H$ {Oå_oXma
hmoVo h¡ & CZ_| go EH$ h¡ Cn`wº$ nmofU &

H$m ©̀ H$bmn - 3

AmnHo$ eara _| hmoZodmbo AmnHo$ eara _| hmoZodmbo AmnHo$ eara _| hmoZodmbo AmnHo$ eara _| hmoZodmbo AmnHo$ eara _| hmoZodmbo úu∫ƒo|åúu∫ƒo|åúu∫ƒo|åúu∫ƒo|åúu∫ƒo|å … … … … …

AmnH$s H$jm Ho$ N>mÌm| Ho$ nm±M g_yh ~ZmBE&
àË òH$ H$jm Ho$ H$_-go-H$_ 15 N>mÌm| H$mo br{O ò&
Amn H$m MwZmd A{Z`{_V (Random) hmoZm
Mm{hE & O¡go {df_ amob Z§~a Wm 'S' 'g' go ewê$
hmoZo dmbo Zm_m| Ho$ N>mÌ BË`m{X &

AnZr H$jm Ho$ 6 N>mÌm| H$m g_wh ~ZmH$a, CZH$s D±$MmB© OmZH$a, CZH$s nyU© D±$MmB© H$mo kmV H$a
{ZåZ gmaUr _| XO© H$s{O`o &

TABLE-2

H$m ©̀ H$bmn - 2

TABLE-3
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ha EH$ H$jm (6 go 10) H$s AbJ EH$ gmaUr
~ZmBE& AnZo AÜ`mnH$ H$s ghm`Vm Ãz OmZH$mar
Ho$ AmYma na àmá Am¡gV gyMr N˛Áz E¬T-E¬T

kmV H$s{OE&

• ha EH$ KQ>H$ H$m Am¡gV kmV H$s{O ò &
• BZ Mmam| KQ>H$m| Nz̨  ™ÜÆ _| AmnH$mo N˛ÁzF| g§~§Y

utQÁF| tzoÁ h¡ ?
• AmnH$mo H$moB© EÁN˛uÀ™N˛ úu∫ƒo|å ÆÁ H«${_H$

úu∫ƒo|å {XIVm h¡? MÆÁ?
• {H$Ã H$jm N z̨ uƒtΩÆÁus|ÆÁı Nz̨  HÂYÁF| _| A{YH$V_

d¥Õr {XImB© XoVr h¡?

    Gú∫ÁzMo ÃÁ∫my Nz˛ tΩƒÁ∫Á ÃÊT¿u“o \ÁåN˛Á∫y

AmnH$mo `o g§Ho$V XoVr h¡, H$s h_mao eara _|
úu∫ƒo|å, h_mar Am ẁ Nz˛ ÃÁs §t¬oz “{@ `hr
{H$emoa AdñWm h¡&

AmnZo XoIm hmoJm Ho$ AmnH$s H$jm Ho$ b‹S>H$m|
H$s N>mÌm| Am¡a H§$Yo H$jm 6 Ho$ N>mÌm| go Mm¡‹S>o h¡ &
dhr b‹S>H$s`m| _| H$_a Ho$ ZrMo H$m {hñgm Mm¡‹S>m
~ZZm h¡ & Æ“ ^{dî` _| {eewOÝ_ Ho$ {bE
Oê$ar h¡ & b‹S>H$m| _| úz{e`m b‹S>{H$`m| H$s Anojm
Vo „\yÃo ƒwutΩá N˛∫oz h¡& b‹SH$mo Am¡a b‹S>{H$`m| ™ı

{H$emoaAdñWm ™ı AbJ-AbJ úu∫ƒo|å AmVo h¡ &
ñda H$m ~XbZm …-ñda H$m ~XbZm …-ñda H$m ~XbZm …-ñda H$m ~XbZm …-ñda H$m ~XbZm …-
• AmnZo H$^r {H$gr ~ƒo go \$moZ na ~mV H$s

h¡? Š`m Amn ~oÁ gH$Vo h¡ {H$ ƒ“ b‹S>H$m h¡
`m b‹S>H$s “{?

• b‹S>H$m `m b‹S>H$s Ho$ AmdmO Amn AbJ go
{H$g C_« go nhMmZ gH$Vo h¢ ?

• uN˛ΔÁz∫ÁƒÀsÁ ™ı ÃÁ™ÁãÆo: ¬‰gN˛Áı Nz̨  Àƒ∫ ™ı

úu∫ƒo|å MÆÁı “ÁzoÁ “{?

ÃÁ™ÁãÆoÁ uN˛ΔÁz∫ÁƒÀsÁ ™ı §XYÁı Nz̨  NĘ̂ e Àƒ∫ ™ı

úu∫ƒo|å “ÁzoÁ “{@ ¬‰gN˛ÁzÊ N˛y EÁƒÁ„\ TÊßy∫ EÁ{∫

¬‰guN˛ÆÁı N˛y EÁƒÁ„\ ™yey EÁ{∫ §Áu∫N˛ “Ázoy “{@

Fig-3

{H$emoa AdñWm _| b‹S>H$m| _| Jbo H$s {H$emoa AdñWm _| b‹S>H$m| _| Jbo H$s {H$emoa AdñWm _| b‹S>H$m| _| Jbo H$s {H$emoa AdñWm _| b‹S>H$m| _| Jbo H$s {H$emoa AdñWm _| b‹S>H$m| _| Jbo H$s VVVVV >m±Q>r>m±Q>r>m±Q>r>m±Q>r>m±Q>r
N˛Á utQåÁN˛Á utQåÁN˛Á utQåÁN˛Á utQåÁN˛Á utQåÁ…-…-…-…-…-

{MÌ 4 _| XouIE & b‹S>H$m| Nz˛ T¬z ™ı LN˛ C^ma
utQÁF| tzoÁ h¢& EÁúN˛y úÁeΔÁ¬Á ™ı ¬‰gN˛Áı N˛Áz

tzQÁz T¬z N˛y VÁÂby N˛Áz LgΩ™ÃΩ E}ú¬ (Adam's

Apple) N˛“oz “¯@ AmnH$s nmR>embm _§o b‹S>H$m| H$mo
XoImo `o Jbo H$s Km§Q>r CZ‘| “{ ÆÁ å“Î@

dmñVd Zo Jbo H$s V>mQ>r h_mar ñdano{Q>H$m H$m
C^am hþAm ^mJ h¡& ñdanoQ>r CnmñWr go ~ZVr
h¡& dhr ^mJ Omo AmnHo$ ~mø H$mZm| _| nm`m
OmVm h¡& {Ogo AmgmZr go _mo‹S> gH$Vo h¡& Bg_|
EH$ AdQw>J«§Wr H$s CnmñWr hmoZr h¡ Omo g~go ~‹S>r
hmoVr h¡& `hr CnñWr ~‹T>H$a h_mao Jbo _| C^ma
Ho$ ê$n Ho$ ZOa AmVr h¡& ̀ o Hw$N> hm_m}Ýg H|${ÐH$aU
hmoVm h¡& BgHo$ H$maU CnñWr _| Ow‹S>r noem©`m
bå~r Am¡a _moQ>r hmo OmVr h¡ & O~ ñda BZ
bå~r Am¡a _moQ>r noer`mo§ go JwOaVm h¡ Vmo AmdmO
\$Q>r hþm `m J§^ra gwZmB© XoVr h¡& `h ñda`§Ì H$m
C^ma ~ƒmo§ go ^r d`ñH$ ì`{º$ _| gm\$ ZOa
AmVm h¡&

“™Á∫z Àƒ∫úzubN˛Á (Larynx) Nz̨  úÁuqN˛ ƒwutΩá Nz̨
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N˛Á∫m <<Lg™ÃΩ Luú¬>> §åoÁ “{@ Àƒ∫úzubN˛Á ™ı åÁ{

GúÁuÀsÆÁÂ ∫“oy “{@ (GúÁuÀs ™wXþ “gΩgy EÁúN˛Á

§Á“∫y N˛Áå ßy GúÁuÀs Ãz §åÁ “ÁzoÁ “{@ Eúåz N˛Áå

N˛Áz ™Áz‰gN˛∫ tzQÁz@) Àƒ∫úzubN˛Á ™ı GúuÀso åÁ{ GúÁuÀsÆÁı

™ı <<sÁF∫ÁÆ‰g GúÁuÀs>> Ã§ ™ı §‰gy “Ázoy “{@ Æz T¬z

ßÁT ™ı §Á“∫ Gß∫Á “ÏEÁ, GeÁ “ÏEÁ utQÁF| tzoÁ “{@

uN˛ΔÁz∫ÁƒÀsÁ ™ı sÁF∫ÁÆ‰g GúÁuÀs §‰jåz Ãz <<Lg™ÃΩ

Luú¬>> §åoÁ “{@

{H$emoa AdñWm _| AmdmO Ho$ úu∫ƒo|å H$m ̀ hr
H$maU h¡& {H$emoa AdñWm Ho$ nyao hmoZo na AmnH$s
AmdmO gm\$ Am¡a VoO hmo Om òJr &

ngrZm Am¡a _wngrZm Am¡a _wngrZm Am¡a _wngrZm Am¡a _wngrZm Am¡a _w ÂÂ ÂÂ Âhmgo …-hmgo …-hmgo …-hmgo …-hmgo …-
{H$emoa AdñWm _| ~ƒo àm`… AmBZo _| Y“∫Á

XoIZm MmhVo h¡& CÝh| AnZo Mohao na C^ao hþ`o
_whm gm| H$s {MÝVm hmoZr h¡& H$^r-H$^r BZ
_whmgm| go g§H«$_U (infection) hmo N˛∫ úyú ß∫

N˛∫ ™ÏÂ“ÁÃz utQÁF| tzoz “{@ Eogm Š`Áı hmoVm h¡?
{H$emoa AdñWm _| ñdoX Am¡a V¡b J«§{W`m

{H«$`merb hmoVr h¡& H$B© b‹S>H$m|, b‹S>{H$`m| Nz˛ _wÂh
na _wÂhmgo BZ J«§{W`m| Ho$ H$maU hr AmZo h¡& ËdMm
na BZ J«§Wr`mo§ Ho$ ómd go eara go EH$ àH$ma H$s
~X~y ̂ r AmVr h¡& BZ _whm§gm| H$mo X~mH$a {ZMmo‹S>Zm
Zht Mm{hE& Cggo AmnHo$ Mohao na H$mbo Yã~o
({ZemZ) ~Z gH$Vo h¡&

Š`m H$aZm Mm{hE Š`m H$aZm Mm{hE Š`m H$aZm Mm{hE Š`m H$aZm Mm{hE Š`m H$aZm Mm{hE ?
• _whmgm| H$mo IwaMZm Zht Mm{hE&
• H$mo_b ̀ m _ÝX gm~wZ go AnZo Mohao H$mo ~ma-

~ma YmoZm Mm{hE&
• _whmgm| H$mo YmoVo g_` Hw$ZHw$Zm nmZr BñVo_mb

H$aZm Mm{hE&
• _whmgm| Ho$ ~mao _| gmoMH$a AñdñW Zht hmoZm

Mm{hE& Bggo (VZmd go) _whm go ~‹T> gH$Vo h¢&

 àOZZ A§Jm| _| {dH$mg …-àOZZ A§Jm| _| {dH$mg …-àOZZ A§Jm| _| {dH$mg …-àOZZ A§Jm| _| {dH$mg …-àOZZ A§Jm| _| {dH$mg …-

{nN>bo nmR> _| n‹T>m`o J`o Za ZWm _mXm àOZZ
V§Ì H$mo `mX H$s{O ò&

Bg C_« _| (Am ẁ _|) Za OZZ A§J O¡go d¥fU
Am¡a {eeZ (Penis) nyU© AmH$ma nmVo h¡& d¥fU
ewH«$mU Ï ^r CËnÞ H$aZo h¡& b‹S>{H$`mo§ _| AÊ‹S>me`
~‹T>oÁ h¡ Am¡a AÊ‹S> n[an¹$ hmoZo bJVo h¡& AÊ‹S>me`
go n[anMƒ AÊ‹S>o CnÃu\|o “Ázoz h¡§ &

b‹S>{H$`m| N˛y N>mVr ~‹T>Zo bJVr h¡& b‹S>H$m| ™ı

Xm‹T>r _yN>| VWm Mohao na ~mb ~‹T>Zo bJVo h¡&
b‹S>Ho$ Am¡a b‹S>{H$`m| _| ~Jb _| VWm àOZZ A§Jm|
Ho$ Amg-nmg ~mb CJVo h¡& BZ g^r bjUm| H$mo
{ÛVr` b¯uTN˛  bjU H$hVo h¡ & Få àOZZ A§Jm|
go OÝ_ Ho$ g_` b‹S>H$m `m b‹S>H$s H$s nhMmZ
hmoVr h¡& CÝh| àmW{_H$ b¢{JH$ bjU H$hVo h¢&

_mZd OrdZ _| àOZZ H$mb …-_mZd OrdZ _| àOZZ H$mb …-_mZd OrdZ _| àOZZ H$mb …-_mZd OrdZ _| àOZZ H$mb …-_mZd OrdZ _| àOZZ H$mb …-

_mZd \Áoy N˛y uå∫Êo∫oÁ §åÁÆz ∫Qåz Ho$
{bE àOZZ _hËdnyU© h¡& AmnH$mo _mby_ h¡ {H$
Za Am¡a _mXm ẁ½_H$ Ho$ ÃÊÆÏS™å Ãz àOZZ hmoVm
h¡&

Š`m AmnH$mo _mby_ h¡ Amn_| àOZZ H$s j_Vm
H$~ AmVr h¡&

uN˛ΔÁz∫ÁƒÀsÁ ™ı ƒw m EÁ{∫ EÊgÁΔÆ ΔÏN¿̨ ÁmÏ EÁ{∫

EÊgÁmÏ N˛Áz Gnúãå N˛∫åÁ ΔÏø N˛∫ tzoz “{@ GÃy

Ã™Æ Ãz ü\åå N˛y q™oÁ ΔÏø “Áz \Áoy “{@ Æ“

11-15  df© H$s Am`w _| hmo ÃN˛oÁ “{@ bo{H$Z
BgH$s H$moB© {ZuíMV Am ẁ å“Î h¡& ̀ o AbJ-AbJ
ì`{º$`m| _| AbJ-AbJ g_` ™zÊ hmo gH$oÁ h¡&
AmOH$a b‹S>{H$`m N>moQ>r C_« _| hr {H$emoa AdñWm
_| nXmn©U H$aVr h¡& Eogm {Zarjm {H$`m J`m h¡
{H$ H$B© àXÓ{fV nXmWm] Ho$ H$maU O¡go XÿY _|
BñQ´>moOZ H$s Cnñ{W{V BgH$s ~Oh go b‹S>Ho$
{H$emoa AdñWm Xoar go àmá H$aVo h¡& b‹S>H$m| H$s
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àOZZ j_Vm b‹S>{H$`m| H$s Anojm Á`mXm g_`
VH$ ahVr h¡& _mZm H$s emu∫∫yH$ ƒwutΩá “Áz\Áåz

Ãz  ™ÁåuÃN˛ ƒwutΩá osÁ úu∫úMƒoÁ å“Î “Ázoy “{@

¬‰guN˛ÆÁı ™ı uN˛ΔÁz∫ÁƒÀsÁ ™ı ™ÁuÃN˛ YN¿˛ ΔÏø

“Ázoy “{@ Ãƒ|üs™ ™ÁuÃN˛ YN¿˛ N˛Áz <<∫[Àƒ¬Á>>

(Menarche)  N˛“oz “¯@ Ãƒ|üs™ EÊ‰gÁΔÆ Ãz EÊ‰gÁmÏ

üÀ¢Ï˛bå N˛Á ÃÊNz˛o “{@

ZrMo {X`o hþE àOZZ Ho$ AZwH«$_ H$mo XoIH$a
gdmbm| Ho$ Odm~ {X{OE &

_m{gH$ MH«$ Am¡a àOZZ H$m {Z`mo{OV {MÌ…_m{gH$ MH«$ Am¡a àOZZ H$m {Z`mo{OV {MÌ…_m{gH$ MH«$ Am¡a àOZZ H$m {Z`mo{OV {MÌ…_m{gH$ MH«$ Am¡a àOZZ H$m {Z`mo{OV {MÌ…_m{gH$ MH«$ Am¡a àOZZ H$m {Z`mo{OV {MÌ…
• Š`m ™mXmAm| _| AÊ‹S>z H$m CËnmXZ hmoZm bå~o

g_` VH$ hmoVm h¡?

• AÊ‹S>moËnmXZ ~ÝX hþAm Vmo Š`m hmoJm?

• n[anMƒ$ AÊ‹S>z H$mo {d_wMo$Z {H$`m J`m Vmo
Š`m hmoJm?

• àH¥$Vr {ZfouMV AÊ‹S>z H$mo üÁõo H$aZo Ho$ {bE
J^m©e` H$mo {H$g Vah V¡̀ ma H$aVr h¡ &

• {ZfoMZ Z hþAm Vmo Š`m hmoJm ?

  ór`m| _| àOZZ EƒÀsÁ 10-12 df© H$s Am ẁ
_| ewé hmoH$a 45-50 df© H$s Am`w VH$ g{H«$`
ahVm h¡ & {H$emoa AdñWm Ho$ àma§^ ™ı AÊ‹S>z H$m
n[anMƒ hmoZm ewé hmoVm h¡& EH$ AÊ‹S>me` _|  28
go 30 {XZm| _| EH$ n[an¹$ El‰gÁ ™ÏMo uN˛ÆÁ \ÁoÁ

“{@ Bg g_` _| J^m©e` H$s {^r ™Ázby hmo OmVr
h¡& {Og_| {ZfouMV AÊ‹S>o H$mo J«hU H$a gHo$& Bgo
J^m©dñWm H$hVo h¡& AJa {ZfoMZ Zhr hmoVm h¡
AÊ‹S>z Ho$ gmW J^m©e` H$s uƒÆÏMo {^Îmr, CgHo$
aº$ Z{bH$mAm| Ho$ gmW GnÃOuV H$s OmVr h¡&
BgÃz ór`m| ™ı aº$òmd hmooÁ h¡& Bgo _m{gH$ MH«$
H$hVo h¡& `h àH¥$Vr H$m AX²^wV H$[ae™Á h¡&

C_« Ho$ 45-50 gmb Zo _m{gH$ MH«$ ~ÝX hmo
OmVm h¡& Bg pñWVr H$mo {_ZmonmO `m aOmo{Zd¥Îmr
H$hVo h¡& _m{gH$ MH«$ 28-30 {XZ _| EH$ ~ma
AmVm h¡& H$B© ~ma Amaå^ _| _m{gH$ MH«$ H«$_~Õ
Zhr§ hmoZm& H«$_~Õ hmoZo Ho$ {bE H$B© ~ma Wmo‹S>m
g_` bJVm h¡& AJa df© gmb ^a _| H«$_~Õ Z
hmo Vmo óramoJ uåúÏm go (gynocologist) gbmh
boZr n‹S>Vr h¡&

™ÁuÃN˛ YN¿˛ EÁ{∫ N˛¡úåÁLÂ

h_mao g_mO _| H$B© bmoJ Eogm _mZVo h¡ {H$
_m{gH$ MH«$ Nz̨  Ã™Æ b‹S>{H$`m| H$mo ZÓZm Zht
Mm{hE& Bgr{bE CÝh| Xÿa aIm OmVm Wm& Bg
tÁ{∫Áå b‹S>{H$`m| H$mo ñZmZ H$aZo go ImZm nH$mZo
go `m ñHy$b OmZo go d§{MV aIVo h¢& bo{H$Z Eogm
H$aZo go b‹S>{H$`m n‹T>mB© _| {nN>‹S> OmVr h¡& N˛F|
Ã™Á\Áz _| Eogo Am¡aVm| H$mo Jm±d go Xÿa ^Ázn‹S>o _|
aIm OmoÁ sÁ&

  å∫ ™ÁtÁ

ƒw m EÊgÁΔÆ

ΔÏN¿̨ ÁmÏ EÊgÁmÏ

EÊgƒÁu“åy Ãz \Ï‰gåz
(fusion) Nz˛ FÊo\Á∫ ™ı

uå zYå  ™ÁuÃN˛ YN¿˛

 ÆÏMoÁ
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       gmo{ME Am¡a dmVm©bmn {H$       gmo{ME Am¡a dmVm©bmn {H$       gmo{ME Am¡a dmVm©bmn {H$       gmo{ME Am¡a dmVm©bmn {H$       gmo{ME Am¡a dmVm©bmn {H$uOEOEOEOEOE

• Š`m Bg Vah H$m ôX^md b‹S>{H$`m| H$mo
VWm Am¡aVm| Ho$ {bE ghr h¡ ?

• FÃ uƒ Æ ú∫ QÁz\ N˛∫Nz̨  EÊo ™ı ƒ{rÁuåN˛Áı

åz Æ“ uåm|Æ u¬ÆÁ “{ uN˛ ™ÁuÃN˛ YN¿˛ LN˛

Ã“\ üuN¿˛ÆÁ “{@ uÀfiÆÁı Nz˛ üuo ßzt-ßÁƒ

N˛∫åÁ LN˛ EÊáuƒ≈ƒÁÃ Nz˛ E¬ÁƒÁ N˛ÁzF|

ƒ{rÁuåN˛ EÁáÁ∫ å“y “{@ \Áz ∫Mo §Á“∫

™ÏMo “Áz ∫“Á “{@ ƒ“y Æut uå zYå “ÁzoÁ

“{ oÁz uΔΔÏ Nz˛ ƒwutΩá ™ı Ã“ÁÆN˛ “ÁzoÁ “{@

• ò An{dÌ Am¡a AñdÀN> H¡$go hmo gH$Vm
h¡ &

• Få EÊáuƒ≈ƒÁÃÁı Ãz N˛ÁzF| ¬Áß å“Î “{,

§u¡N˛ √ÆuMoTo ÀƒXZoÁ å ∫Qåz Nz̨  N˛Á∫m

EåzN˛ ∫ÁzT ¢{˛¬ ÃN˛oz “{@

~mb {ddmh - gm_m{OH$ Hw$~mb {ddmh - gm_m{OH$ Hw$~mb {ddmh - gm_m{OH$ Hw$~mb {ddmh - gm_m{OH$ Hw$~mb {ddmh - gm_m{OH$ Hw$üWm …-Wm …-Wm …-Wm …-Wm …-
h_mao Xoe _| {ddmh Z`r nr‹T>r Ho$ {Z_m©U Ho$

{bE EH$ gm{_mOH$ VWm gm§ñH¥${VH$ àWm h¡ &
bo{H$Z d`ñH$ hmoZo go nhbo {ddmh ~§YZ _|
~§YZm gohV Ho$ R>rH$ Zht h¡&

~mb {ddmh EH$ gm_m{OH$ ~wamB© h¡ {Oggo
~ƒm| Ho$ OrdZ _| AZMmho ZwŠgmZ hmoVo h¡§ &
AmB`o h_ bVm H$s H$hmZr n‹T>o {OgZo AnZo
{ddmh Ho$ {déÕ b‹S>mB© b‹S>r &

_h~y~ ZJa {Obo Ho$ H$moX§Jb _§‹S>b, {~½`ma_
Zm_H$ Jm§d _| bVm 8 H$jm _| n‹T>Vr Wr&
CgHo$ _mVm-{nVm CgH$m {ddmh V` {H$`m
boH$sZ bVmZo CZH$m {damoY {H$`m& bo{H$Z
_mVm-{nVm Zht _mZo& bVm Ho$ AÜ`mnH$m| VWm
gm_m{OH$ H$m ©̀H$Vm©Am| Zo Bg ~mb {ddmh H$m|
amoH$m&

A~ bVm AnZr ghobr`m| Ho$ gmW nmR>embm
™zÊ n‹T> ahr h¡&
• ~mb{ddmh-EH$ nmn (NÏ˛üWm) - Bg {df`

na AnZo H$jm _| MMm© H$s{OE&
• FÃNz˛ §Á∫z ™ı Eúåy N˛qÁ EÜÆÁuúN˛Á Ãz

Ã™u^L uN˛ §Á¬ uƒƒÁ“ ™ı ¬‰guN˛ Nz̨  Àƒm·Æ ú∫
MÆÁ NÏ˛üßÁƒ ú‰goÁ “{@

AmnH$mo _mby_ hmoJm {H$ h_mao Xoe _| b‹S>H$s
H$s {ddmh `mo½` Am ẁ - 21 df© Am¡a b‹S>Ho$ H$s
23 df© h¡& Š`m|H$s {H$emoa AdñWm Zo b‹S>{H$`m|
emar[aH$ VWm _mZ{gH$ Zhr§ hmoVÁ “{&

OëXr emXr H$aZo `m _m± ~ZZo go b‹S>{H$`m| Zo
H$B© ñdmñW g§~§Yr g_ñ`mE± Am gH$Vr h¡ & Bggo
cS>H$s¶m| amoOJma VWm Zm¡H$ar Ho$ ^r Adga Imo
gH$Vr h¡@ Bggo CÝh| _mZ{gH$ oåÁƒ hmo gH$Vm
h¡&

VoO VWm Yr_o …VoO VWm Yr_o …VoO VWm Yr_o …VoO VWm Yr_o …VoO VWm Yr_o …
Š`m|{H$ H$_ C‘« _| dh _mV¥Ëd H$s {Oå_oXm[a`m±

CR>mZo Ho$ {bE n[anMƒ$ Zht hmoVr h¡& Bg_| {H$emoa
AdñWm _| H$B© em[a[aH$ úu∫ƒo|å “Ázoz “{@ d¡go hr
AmMmaU ` (~Vm©d) _| ^r ~Xbmd AmVo h¡&
{H$emoa AnZo {ZU©` ~hþV erK« boVo h¡& CÝh| H$moB©
{H$gr H$m`© _| X~md ngÝX Zhr§ AmVm& H$^r
CZH$m ì`dhma erK« Vmo H$^r AË`§V Yrao hmoVm
h¡&

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn - 4

ZrMo Xr JB© Om±M gy{M H$mo n‹T>H$a AnZo ì`dhma
{~ÝXþAm| na ( ) {MÝh bJmB ò &
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Š`m AmnHo$ _mby_ h¡ Amn EogÁ ~VÁ|d MÆÁı
H$aVo h¡? AmnH$mo Š`m ^wbm Š`m ~wam _mby_ h¡
{\$a ^r Amn AmH${f©V hmo CR>Vo h¡& AmnH$mo ghr
{Xem _| OmZo Ho$ {bE H$B© Am¡a {H$emoa AdñWm Ho$
nhbwAm| H$m {dMma H$aZm n‹S>oJm& Hw$N> nhbw ZrMo
{X ò J ò h¡& CZ na Jm¡a {H$OrE&
• {H$emoamdñWm ™ı Æz g^r ~mVo gmYmaUV… hmoZodmbr

~mVo h¡& AmnHo$ eara VWm AnZo Amn _| {t¬Mñnr
boZm àmH¥${VH$ h¡& {^Þ qbJm| N˛Á AmH$f©U ^r
ghO à{V{H«$`m h¡& Bg™z K~amZo H$s ~mV Zht
h¡& {H$emoa H$m _Z (_pñVîH$) Omoer¬m Am¡a
’w$Vu¬m hmoom h¡& ha EH$ MrµO H$s Vah (O‹S>)
VH$ OmZm MmhVm h¡ & Eogo _| H$B© AgmámaU
{dMma ^r AmZo h¡&

• Bg ̂ mdÁdoJ (Emotion) go ~MZo Ho$ {bE do
H$B© ZE H$m ©̀H$bmn go {Xb ~h¬m gH$Vo h¡ &
^mdmdoJ _| AnZo {bE Z`r n[a^mfmE± ~Zm
gH$Vo h¡ Am¡a AnZo OrdZ H$m ©̀ Ho$ {bE Z ò

{dMma nm gH$Vo h¡§ &
• ~MnZ H$s VwbZm _| {H$emoam| H$m ì`dhma AnZo

gm{s`m| Am¡a ~‹S>m| Ho$ à{V {^Þ hmo OmVm h¡&
• {H$emoam| H$s àH¥${V A{YH$ ñdVÝÌ Am¡a ñd §̀

{ZUm©̀ H$ hmoVr h¡ &
• emar[aH$ Ed§ _mZ{gH$ n[adV©Zm| Ho$ H$maU

{H$emoa AnZo Amn H$mo Agwa{jV nmVo h¡ & do
AnZo AZŵ d AnZo {_Ìm| go {dnarV qbJr
gmWr VH$ go ~m§Q>Zo Ho$ {bE CZH$m gmW
ImoOVo h¢ & Eogm Ho$db Bg{bE {H$ CÝh|
A{YH$ Ü`mZ, ào_ Am¡a XoI^mb H$s
Amdí`H$Vm hmoVr h¡ & Eogm H$moB© hmo Omo CZHo$
eara Am¡a CgH$s d¥Õr g§~ÝYr àíZm| Ho$ CÎma
Xo gHo$ &

• {H$emoam| H$mo àmH¥${VH$ TÏõooÁ Ho$ ~mao _| kmZ
XoZm Am¡a CÝh| OrdZ H$moB© Bg Z ò nhby `m
AÜ`m` Ho$ ~mao _| OmZH$mar XoZm, ha d`ñH$
ì`uMo H$s àmW{_H$ {Oå_oXmar& `m Xm{`Ëd
hmoZm Mm{hE& {H$emoam| H$s g_ñ`mE± H$^r AZ

        Check list:

AmF|Zo Ho$ gm_Zo Á`mXm g_` {~VmåÁ VWm Bg bJm Zm MmhVo h¡ &
_mVm-{nVm H$mo gbmh _mZZm Zht MmhVo &
_mVm-{nVm Jbo Am¡a Ho$db {_Ì g“Î bJVo h¡ &
AnZo {_Ìm| VWm AÜ`mnH$mo§ _| ì`{º$ nhMmZ H$s ImoO H$aVo h¡ &
{ZU©` boZoZo AÁ{W|H$ ñdV§ÌVm MmhVo h¡ &
nmR>embm VWm Ka H$m_ Ho$ à{V {Oå_oXmar _hgyg AZŵ d H$aZo h¡ &
IVam _mob boZo H$m ñd^md  h¡ &
g_mbmoMZm go {ZU©` boZm MmhVo h¡ &
H$ßy QÏΔ “Áz Omoz h¡ Vmo H$^r e_m©oz h¡ &
b‹S>H$mo/b‹S>{H$`mo§ Ho$ à{V AmH$f©U CËnÞ hmoVm h¡ & g_mZr g§~§Y ~ZmZm MmhVo h¢ &
AñdñW AmXVo AnZmVo h¡ ?
AÀN>o/~wao H$s nhMmZ H$a gH$ aho h¡ &
Xÿgam| Ho$ _Zmo^md Ho$ à{V g§doXZerb hmo OmVo h¢ &
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H$hy Zht hmoZr Mm{hE&

{H$emoamdñWm {H$emoamdñWm {H$emoamdñWm {H$emoamdñWm {H$emoamdñWm ™ı hm_m}Ýg  hm_m}Ýg  hm_m}Ýg  hm_m}Ýg  hm_m}Ýg N˛Á üßÁƒ
ZrMo {XE J`o {MÌm| _| AmnH$mo nVm MboJm {H$ hm_m}Ýg H$m {H$emoa AdñWm na Š`m à^md hmoVm h¡&

Bg {MÌ _| h_mao eara Ho$ AÝVómdr H$hbmZo dmbo Img J«§uW`ÁÂ H$moZ {XIm`m J`m h¡ & `o J«§Wr`m± h_mao
eara _| Hw$N> Img agm`Zm| H$mo (“Á™Áz|Ýg) aº$ _o§ ó{dV H$aZo VWm eara Ho$ H$m`moª H$mo {Z §̀ÌrV H$aVr
“{&

EH$ ìm`ñH$ H$s àW_ Am¡a g~go ~‹S>r {Oå_oXmar
h¡ {H$ dh {H$emoamdñWm, _| àH$Q> hmoZo dmbo
àH¥${V Ho$ ahñ`m| Am¡a OrdZ Ho$ {bE AnZo Amn
H$mo V¡`ma H$ao & {H$emoam| H$o àíZm| H$o AZwÎm[aV Z
ahZo X¢ &

Š`m|H$s BZ J«§Wr`m| H$s Z{bH$mE Zht hmoVr,
BÝh| Z{bH$m {dhrZ J«§Wr H$hVo h¢ & BZHo$ ómd
H$mo hm_m}Ýg H$hVo h¡ & BZ hm_mo©Ýg Ho$ eara _|
AZoH$ H$m ©̀ hmoVo h¡ O¡go ½bwH$moO ñVa H$m (aH$_)
_| {Z §̀ÌU aIZm H¡$b{e`_ VWm namgaU Ho$
ñVam| H$mo {Z §̀ÌU H$aZm & ò h_mao eara _| Ob

H$mo ^r {Z §̀ÌrV H$aVo h¡ & BZHo$ Abmdm h_mao
àOZZ go ̂ r ̀ o J«§{W`m à_wI ̂ y{_H$m {Z^mVr h¡&

{H$emoa AdñWm Ho$ emar[aH$ úu∫ƒo|å, _m{gH$
MH«$ H$m Aam§^ J^m©dñWm VWm aOmo{Zd¥Îmr O¡gr
g^r àmH¥${VH$ {H«$`mE± hm_m}Ýg Ho$ à^md go g§^d
hmoVr h¡&

nwéfm| _| {H$emoa AdñWm _| d¥fU Ûmam Q>oñQ>mo
ñQ>ramZ Zm_H$ hm_m}Z ñÌ{dV {H$`m OmVm h¡&
Bggo b‹S>H$m| _| AZoH$ ~Xbmd AmVo h¡& b‹S>{H$`m|
Zo AÊgme` BñQ´>mOoZ Zm_H$ hm_m}Z {Z{_©V H$aVm
h¡ {Oggo ñVZ ~‹T>Vo h¡ ñVZm| _| XÏ½Y J«§Wr`m± `m
XÿY òmdr J«§Wr`m ~‹T>Vr h¡ &

uúÆÏ 

ú∫ÁƒbÏ

EƒbÏ

EÁuáƒw≤˛

ƒw≤˛
ETíÁΔÆ

ƒw m
å∫ ÀfiyEÊgÁΔÆ

sÁÆ™Ã

EÜΔYzoN˛
uúå¬

”tÆ

Eão:ÀfiÁƒy T¿ÊusÆÁÂ

Fig-3 AÝVómdm| J«§Wr`m| H$s _mZd eara _| pñWVr
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{ZåZ gmaUr _| Hw$N> AÝVómdr J«§Wr Am¡a CZgo CËnm{XV hm_m}Ýg H$mo OmZH$m`© Xmo JB© h¡ &{ZåZ gmaUr _| Hw$N> AÝVómdr J«§Wr Am¡a CZgo CËnm{XV hm_m}Ýg H$mo OmZH$m`© Xmo JB© h¡ &{ZåZ gmaUr _| Hw$N> AÝVómdr J«§Wr Am¡a CZgo CËnm{XV hm_m}Ýg H$mo OmZH$m`© Xmo JB© h¡ &{ZåZ gmaUr _| Hw$N> AÝVómdr J«§Wr Am¡a CZgo CËnm{XV hm_m}Ýg H$mo OmZH$m`© Xmo JB© h¡ &{ZåZ gmaUr _| Hw$N> AÝVómdr J«§Wr Am¡a CZgo CËnm{XV hm_m}Ýg H$mo OmZH$m`© Xmo JB© h¡ &
TABLE - 4

AZwH«$_AZwH«$_AZwH«$_AZwH«$_AZwH«$_ J« §WrJ« §WrJ« §WrJ« §WrJ« §Wr hm_m }Zhm_m }Zhm_m }Zhm_m }Zhm_m }Z à^mdà^mdà^mdà^mdà^md

1 d¥fU Q>oñbÁzñQ>ram°Z Za _o§ ewH«$mUwAm| H$m _wº$ H$aZm u˚oyÆ b¡§{JH$
bjU&

2 AÊ‹S>me` BñQ´>moOoZ AÊS> H$mo ‘wº$ H$aZm {eew H$mo g‘m{dð> H$aZm/
üÁz\zÀby∫Á}å ¶m g‘mdoe ‘mXm‘o pìXVr¶H$ c¡qJH$ cúmU

3 {n ẁf 1. {n`wf hm_m}Ýg O¡go gmYmaU d¥Úy, AÝ` AÝV…ómdZ J«§{W`m| H$m
d¥Úy hm_m}Z 2. nw{Q>H$m CÔrnZ nw{ÌH$m CÔrnZ hm_m}Z & BñQ´>moOmoZ H$mo
CÔrnZ hm_m}Ýg (FSH) ào[aV H$aåm h¢ Am¡a AÊ‹S> J^m©e` _| nhþÂMmåÁ
3. nyVunÊ‹S> H$maH$ hm_m}Ýg ƒ“y Za _| `h Q>oñbÁzuÀQ>raÁ}m H$mo ào[aV H$a
(LH) d¥fU go ewH«$mUwAm| H$s CËnÎmr H$aVo h¡ &

úyouúlg hm_m}Z AÊ‹S>m| N˛Áz {S©§ ƒÁu“åy ™ı
üƒzΔ {ZuíMV H$aVm h¡&

4 A{Yd¥¸$ Am°S´>rZmbrZ ^mdZm AmdoN˛ H$mo {Z`§{ÌV H$aVm h¡ &

{dQ>m{_Ýg H$Á AZwnmV hmoVÁ h¡ & ^maVr` ^moOZ
amoQ>r/MmÂdb, Xmb, A±Jya guãO`m| go ~Zm g§VÏubV
^moOZ nmofU Ho$ {bE XÿY Am¡a \$bm| H$m godm ^r
bm^Xm`H$ hmoVm h¡& bmoh `m I{ZµO ^anya, har
gãOr, Jw‹S> g§o∫Á, Zt~y, Am§dbm O¡go ̂ moÁ` nXmW©
aº$ ~ZmZo _| ghm`Vm H$aVo h¡& {H$emoa AdñWm ™ı

Æ“ Oê$ar h¡&

Á`mXm ̂ yI Ho$ H$maU {H$eÁza, {Múg ̀ m ghOVm
go {_bZo dmbm ~ÝX MrµOo ImZm ng§X H$aVo h¡&
bo{H$Z ̀ o g§Vw{bV ̂ moOZ H$s OJh Zht bo gH$Vo&
BZHo$ {Z`{_V godZ go ÀsÓ¬oÁ §‰j \Áot “{@ Fã“ı
EuáN˛ QÁåz Ãz úzb ™ı ¢˛Áz‰gz, EÁ{∫ ∫Mo ™ı ΔMN˛∫

N˛y ™ÁfiÁ, oåÁƒ, ∫MotÁ§ EÁut “Áz ÃN˛oÁ “{@

FÃyu¬L Ã“\ u™¬åzƒÁ¬y \ÊN˛ ¢Į̈ ‰g N˛Áz å“Î QÁåz Nz̨

u¬L N˛“åÁ YÁu“L@

       {H$emoa AdñWm Am¡a ñdmñW{H$emoa AdñWm Am¡a ñdmñW{H$emoa AdñWm Am¡a ñdmñW{H$emoa AdñWm Am¡a ñdmñW{H$emoa AdñWm Am¡a ñdmñW

 OrdZ H$s g^r XemAm| _| ñdñÏ` V§XwéñVw
ahZm Oê$ar h¡& BgubE ghr nmofU VWm Àƒm·Æ
H$s ajm Oê$ar h¡& A~ VH$ h_Zo XoIm h¡ {H$
{H$emoa AdñWm Zo d¥uÕ Am¡a ~‰gZo N˛y {H«$`m Vrd«
hmoVr h¡& Bg{bE Bg EƒÀsÁ _| ñdmñÏ` VWm
úÁz m H$s Amoa A{YH$ Ü`mZ XoZm Mm{hE &

g§Vw{bV Amhmag§Vw{bV Amhmag§Vw{bV Amhmag§Vw{bV Amhmag§Vw{bV Amhma

{H$emoa AdñWm _| ~hþV ^yI bJVm h¡& do
AZoH$ {d{dY àH$ma Ho$ ^moOZ ImZm MmhVo h¡&
MÆÁıuN˛ `o erK« ~‹T>åz H$s AdñWm “{@ A§Va ^moOZ
H$s _m±J H$mo Ü`mZ _| aIH$a {ZuíMV `moOZm
~ZmZr Mm{hE&

AnZr {nNbr H$jmAm| _| g§Vw{bV ^moOZ Ho$
~mao _| n‹T>m h¡ - Bg_| àmoQyå eH©$am, dgm,
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boZo go AmnH$mo Amam_ {_boJm Vmo Amn Cgo gm\$
ZH$ma Xo& {g\©$ à^m{dV d¡˘ `m S>m°ŠQ>a Ãz “y

XdmF|ÆÁÂ ¬z& AJa AmnH$mo EÃÏ∫qÁ ÆÁ H$moB© VZmd
_hgyg hmo Vmo Amn AnZo ~‹S>m| go _mVm-{nVm H$mo
VWm S>m°ŠQ>a go gbmh _edam N˛∫ gH$Vo h¡&

 Š`m Amn OmZVo h¢  Š`m Amn OmZVo h¢  Š`m Amn OmZVo h¢  Š`m Amn OmZVo h¢  Š`m Amn OmZVo h¢ ?
V§~mIy (JwQ>Im), {gJaoQ>, ~r‹S>r `m I¡Zr)

ImZm gm_m{OH$ ~wamB© (Ow_©) h¡ & 15 ÆÁ BgÃz

H$_ G™¿dmbo bmoJ BgN˛Á {eH$ma h¡ & BZH$s
g§»`m AmÝY« àXoe _| 57.57 bmI (68%) h¡ &
`o bmo^ C_« Ho$ 30 do gmb VH$ AZoH$ {~_m[a`m|
Ho$ {eH$ma hmo OmVo h¡ & BZHo$ ΔÁ∫yu∫N˛ A§J
Iam~ hmo Omoo h¡ & Bggo _¥Ë`w ̂ r hmo gH$Vr h¡
& h_mao Xoe _| `h IVaZmH$ pñW{V h¡ &
BgrbrE {H$emoam| H$m AÀN>r Am¡a ñdÀN> AmXV|
~aVZr Mm{hE &

_ehÓa _Zmod¡km{ZH$ ñQ>¡Ýbr hm°b H$hVo h¡ {H$
{H$emoa AdñWm oåÁd ^am H$mb h¡ & Amn AnZo
_mVm-{nVm, AÜ`mnH$ VWm ~‹S>m| H$s gbmh boH$a
EXZÁ OrdZ ì`VrV H$a gH$Vo h¡ &

   ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L

• Æut EÁ\ N˛y ̀ wdm nr‹T>r Bg Vah H$s AdñWm
AmXVm| Ho$ Omb _| ¢˛Ã \ÁLÂTz Vmo h_mao Xoe
H$Á ^{dî` Š`m hmoJm ?

Š`m AmnH$s nmR>embm _| Mbm`o OmZo dmbo
{H$emoa {ejm H$m`©H«$_ _| ^mJ boVo h¡& Š`mo§uN˛
Amn ao‹S> [aã~Z Šb~ Ho$ gh^mJr h¡& {nN>bo 3
{XZ _| AmnH$s nmR>embm _| Mbm`m| J ò H$m ©̀H«$_m|
Ho$ ~mao _| {b{IE Am¡a AnZr am` Xr{O ò&

ñdÀN>VmñdÀN>VmñdÀN>VmñdÀN>VmñdÀN>Vm

h_Zo n‹T>m h¡ {H$ {H$emoa AdñWm _| ñdoX J«§Wr`m±
EnÆÊo g{H«$` hmoVz h¡, BgH$s dOh go eara go LN˛
{deof ~X~w AmVr h¡ BgbrE {XZ _| Xmo ~ma ñZmZ
H$aZm AÀN>m h¡& eara Ho$ nyao A§J Am¡a AÝXéZr
H$n‹S>o amoO AÀN>r Vah áÁzåÁ Mm{hE& AJa ñdÀN>Vm
Z ~aVr J`r Vmo eara _| H$dH$ `m OrdmUw H$m
g§H«$_U ̀ m AZMmQ>o a§J Am gH$Vo h¡& b‹S>{H$`m| H$mo
_m{gH$ MH«$ Ho$ Xm¡amZ ñdÀN>Vm H$m uƒΔz  ÜÆÁå

aIZm Mm{hE& ñdÀN> H$n‹S>o ̀ m {S>gnmoOo~b Z¡nH$sÝg
H$m BñVo_mb H$aZo go g§H«$_U H$_ {H$`m Om
gH$Vm h¡&
• h_mao àXoe _| ~hþV gmao nmR>embmAm| Zo

NPEGEL Ho$ VhV b‹S>{H$`m| H$mo Z¡n{H$Ýg
{X`o OmVo h¡ & AmnH$s nmR>embm _|
NPEGEL Ûmam {H$ ò J ò H$m ©̀H«$_ Ho$ ~mao
_| {b{IE &

emar[aH$ ì`m`m_emar[aH$ ì`m`m_emar[aH$ ì`m`m_emar[aH$ ì`m`m_emar[aH$ ì`m`m_

Iwbr hdm ™ı XÁ{‹S>Zm VWm IobZm h_mao eara
H$mo V§XþéñV ∫Mo h¡& g^r {H$emoa ~mbH$-
~m{bH$mAm| H$mo Iwbr hdm _| IobZm Mm{hE&
AÀN>r åÎt go ñdmñW VWm _mZ{gH$ pñWaVm {_bVy
h¡& _mZ{gH$ pñWaVm go amoO ™∫Á“ H$s qOXJr
gwIXm`r hmoVr h¡& H§$ß`yQ>a na Á`mXm Xoa VH$
H$m_ H$aZo Wm& Q>r.dr. XoIZo go AmbgrnZ VWm
ZtX AmVr h¡& Bggo AmnH$s n‹T>mB© na ~wam Aga
hmo gH$Vm h¡& {H$emoa AdñWm _| h_mao eara _|
AZoH$ úu∫ƒo|å AmVo h¡& FÃN˛Á N˛Á∫m Æ“ “{ uN˛

“™ ~hþV hr VZmdnyU© VWm ge§{H$V hmo OmVo h¡
Am¡a Agwa{jV ^r _hgyg H$aVo h¡& Bg g_` _|
Æut AmnH$mo {H$gr Zo H$hm H$s ™ÁtN˛ útÁs| (g~SÃ)
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_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX

h_Zo Š`m gh_Zo Š`m gh_Zo Š`m gh_Zo Š`m gh_Zo Š`m gyIm h¡ ?Im h¡ ?Im h¡ ?Im h¡ ?Im h¡ ?

uH$emoaAdñWm, `m¡dZmdñWm, H$emoaAdñWm, `m¡dZmdñWm, H$emoaAdñWm, `m¡dZmdñWm, H$emoaAdñWm, `m¡dZmdñWm, H$emoaAdñWm, `m¡dZmdñWm, \ÁTªN˛oÁ, Üd, Üd, Üd, Üd, ÜduZnoQ>r, JboH$sZnoQ>r, JboH$sZnoQ>r, JboH$sZnoQ>r, JboH$sZnoQ>r, JboH$sVÁÊb, n[an, n[an, n[an, n[an, n[anMƒVm, ñdoX J«§{W`m±,Vm, ñdoX J«§{W`m±,Vm, ñdoX J«§{W`m±,Vm, ñdoX J«§{W`m±,Vm, ñdoX J«§{W`m±,
V¡c J«§ J«§ J«§ J«§ J«§uW`m±, {ÛVr` b¢{JH$ bjU, _mW`m±, {ÛVr` b¢{JH$ bjU, _mW`m±, {ÛVr` b¢{JH$ bjU, _mW`m±, {ÛVr` b¢{JH$ bjU, _mW`m±, {ÛVr` b¢{JH$ bjU, _muÃH$ MH«$, F$V¥ì`, H$ MH«$, F$V¥ì`, H$ MH«$, F$V¥ì`, H$ MH«$, F$V¥ì`, H$ MH«$, F$V¥ì`, ∫\Àƒ¬Á, J^©YmaU, J^m©YmZ, J^©YmaU, J^m©YmZ, J^©YmaU, J^m©YmZ, J^©YmaU, J^m©YmZ, J^©YmaU, J^m©YmZ,

AÝVómdr J«§Wr`m±, hm_m}Ýg, AÝVómdr J«§Wr`m±, hm_m}Ýg, AÝVómdr J«§Wr`m±, hm_m}Ýg, AÝVómdr J«§Wr`m±, hm_m}Ýg, AÝVómdr J«§Wr`m±, hm_m}Ýg, bzÀbÁzuÀb∫Á}å, BñQ´>moOmoZ &, BñQ´>moOmoZ &, BñQ´>moOmoZ &, BñQ´>moOmoZ &, BñQ´>moOmoZ &

• {H$emoa AdñWm h_mao àOZZ Xem H$m àma§^ ho Am¡a ̀ o AYwao 11 go 18 df© H$s Am ẁ H$m g_` h¡&

• {H$emoa AdñWm Ho$ Xm¡amå ~ƒm| N˛z emar[aH$ VWm _mZ{gH$ úu∫ƒo|å `m {dH$mg hmoVm h¡ &

• b‹S>H$m| Zo ÜdZrno{Q>H$m H$s nooer`m| Ho$ {e{WbZ Am¡a ~‹T>Zo go AmdmO ^mar `m J§^ra hmo OmVm h¡&

• ~ƒm| Zo {H$emoa AdñWm Ho$ ~mX D±$MmB© _| d¥{Õ (éH$) W_ OmVr h¡&

• {H$emoa AdñWm _| hm_m}Ýg Ho$ {Z`§ÌU go {ÛVr` b¢{JH$ bjU Am¡a àmW{_H$ b¢{JH$ A§Jm| H$s d¥uÕ
VWm {dH$mg hmoVm h¡&

• AÝVómdr J«§Wr`m| Ho$ ómd H$mo hm_m}Ýg H$hVo h¡, {OÝho grYo aº$ àdmh _| ò{dV {H$`m OmVm
h¡&

• nr`yf J«§Wr, H$B© hm_m}Ýg O¡go d¥uÕ N˛Á∫N˛ hm_m}å Am¡a Xÿgao CÔrnZ hm_m}Ýg N˛Áz ò{dV H$aVr h¡
Omo Xþgar AÝVòmdr J«§{W`m| O¡go d¥fU Am¡a AÊ‹S>me` VWm A{Yd¥¸$ J«§Wr`m| H$mo hm_m}Ýg g{dV
H$aZo H$mo ào[aV CÔrá H$aVr h¡&

• Q>oñQ>rñQ>ramZ Za hm_m}Z VWm BñQ´>moOZ _mXm hm_m}Z h¡ Omo {ÛVr` b¢{JH$ bjUm| H$mo ào[aV H$aVo
h¡&

• J^m©e` H$m {^uV`m± {Zfo{YV AÊ‹S> Ho$ {bE V¡`ma hmoVr h¡& AÊS> {Zfo{YV Z hmoo na J^m©e` ^r
_moQ>r {^Îmr, J^m©e` go AbJ hmoH$a aº$ Ho$ gmW CËguO|V H$s OmVr h¡& Bgo ™m{gH$ MH«$ H$hVo
h¡&

• {H$emoa AdñWm _| g§nyU© d¥uÕ, ~‹T>m¡Vr VWm ñdmñW Ho$ {bE g§VwbrV Amhma boZm _hËdnyU© h¡ &
1. ~më¶mdñWm go {H$emoamdñWm {H$g àH$ma {^Þ h¡? AS1
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2. {ZåZ Ho$ ~mao ‘| {Q>ßnUr {b{IE& AS1

a) {ÛVr¶ b¢{JH$ bjU
b)  EoS>‘ Eopßnb (Adam’s Apple)

3. CZ n[adV©Zmo§ H$s gyMr ~ZmBE Omo {H$emoamdñWm Ho$ g‘¶ eara ‘| hmoVo h¢& AS1

4. Omo‹S>r ~ZmBE& AS1

     1. Testes ƒw m ( ) a. Estrogen FÀb~Áz\zå

2. Endocrine EÊoÀfiÁƒy J«§{W ( ) b. úyÆÓ  T¿Êsy

3. Menarche ( ) c. ewH«$mUw
4. ‘mXm hm‘m}Z ( ) d. àW‘ ∫\Àƒ¬Á

5. gm‘mÝ¶V… ‘w±hmgo Am¡a ’w§${g¶m± {H$emoamdñWm ‘| ³¶m| hmoVo h¢?AS1

6. Amn AnZo ghnm{R>¶m| H$mo ñd¶§ H$mo ñdÀN> Ed§ ñdñW ahZo Ho$ {bE ³¶m gwPmd X|Jo?AS7

7. ¶{X AmnH$mo {H$gr S>m°³Q>a go {‘bZo H$m ‘m¡H$m {‘bo Vmo Amn CZ‘| {H$emoamdñWm Ho$ g§doJm| Ho$ ~mao
‘| ³¶m àíZ nyN>Zm Mmh|Jo?AS2

8. Hw$N> ‘mo~mBb ’$moZm| ‘| Üd{Z H$s Amd¥{Îm H$s ‘mn Ho$ {bE Am°{S>Q>ar ‘rQ>a bJm hmoVm h¡& Bg Vah Ho$
’$moZ H$m à¶moJ H$aVo hþE AnZo XmoñVm| (H$‘ go H$‘ H$jm-N>… go H$jm-Xg go EH$-EH$) H$r ̂ mfm
H$s Üd{Z H$s Amd¥{V ‘m{nE& AnZo {ZîH$f© H$mo A§{H$V H$s{OE& AS3

9. AnZr nmR>embm Ho$ aoS> [a~Z ³b~ à^md H$mo ~‹T>mZo Ho$ {bE H$moB© nm±M gwPmd Xr{OE& AS6

10.'{H$emoamdñWm ‘| ì¶dhma ‘| AmZo dmbo n[adV©Z' {df¶ na VrZ {‘ZQ> H$m ̂ mfU V¡¶ma H$s{OE& AS6

11.àH¥${V ‘Zwî¶ H$mo àOZZ Ho$ {bE emar[aH$ ê$n go V¡¶ma H$aVr h¡& Bg ~mao ‘| AmnHo$ ³¶m {dMma
h¢?AS6

12.Amn OmZVo h¢ {H$ H$‘ Am¶w ‘| {ddmh H$aZm EH$ AnamY h¡& Bgo amoH$Zo Ho$ {bE Hw$N> Zmam| H$m {Z‘m©>>U
H$s{OE&AS6

13.13 df© Am¶w dmbm gwaoe h‘oem AnZr b§~mB© Ho$ ~mao ‘| gmoMm H$aVm h¡& ³¶m Amn CgH$s b§~mB© ‘|
{dH$mg H$a gH$Vo h¢? Amn Cgo ³¶m gwPmd X|Jo? AS7

14.³¶m Amn H$^r AnZo ‘mVm-{nVm go ZmamO hþE h¢? Amn AnZo ‘mVm-{nVm H$mo H¡$gm ~ZmZm
MmhVo h¢? AS7

15. EÁú Eúåz ™ÁoÁ uúoÁ osÁ EÜÆÁúN˛Áı Ãz MÆÁ EúzqÁ N˛∫oz “¯?AS7

grIo hþE kmZ H$m {dH$mggrIo hþE kmZ H$m {dH$mggrIo hþE kmZ H$m {dH$mggrIo hþE kmZ H$m {dH$mggrIo hþE kmZ H$m {dH$mg
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àH¥${V H$s àmW©Zm (Xo{IE g§b½Z nÌ) Omo à{V ewH«$dma H$mo {dÚmb` _| H$s OmVr h¡ ™ı

Cn{ñWV hmoZo Ho$ ~mX amZr Am¡a CgHo$ {_Ìmo Zo g_mMma Xe©Zr XoIr & Bg na g_mMma nÌ H$s H$VaZ bJr
Wr {Og_| h¡Xam~mX _| {díd O¡d {d{dYVm gå_obZ- 2012 Ho$ g§X^© _| gyMZm N>nr Wr & AmB©E h_ ^r
Bgo n>‹T| & >

   AÜ¶m¶

6
O¡d {d{dYVm
Bio Diversity

O¡d {d{dYVm- Am{Xcm~mX {Oco {XImB©O¡d {d{dYVm- Am{Xcm~mX {Oco {XImB©O¡d {d{dYVm- Am{Xcm~mX {Oco {XImB©O¡d {d{dYVm- Am{Xcm~mX {Oco {XImB©O¡d {d{dYVm- Am{Xcm~mX {Oco {XImB©
XoZo dmcm cwáàm¶ {JÜXXoZo dmcm cwáàm¶ {JÜXXoZo dmcm cwáàm¶ {JÜXXoZo dmcm cwáàm¶ {JÜXXoZo dmcm cwáàm¶ {JÜX

 OwZ 5,2013 ‘o ‘wacrJwS>m dZ, ~oOwa ‘§S>c,
Am{Xcm~mX {Oco ‘| EH$ {JÜX AMmZH$ {XImB©
{X¶m& VrZ XeH$ nwd© {JÜX ~S>r g§»¶m ‘| {XImB©
XoVo Wo na§Vw A~ go ¶o {dcwá OÝVwAm| H$s gwMr ‘|
Am JE h¡ {JÜX H$s àOmVr H$mo g§aúmrV H$aZm
Amdí¶H$ h¡&

h‘mao amÁ¶ H$m númr nmcnrÅ>m "Palapitta"
h‘mar gaH$maZo  "Blue Jay- Indian Roller"

(Palapitta) H$mo àm§Vr¶ númr KmofrV {H$¶m h¡ Bg
númr H$m d¡km{ZH$ Zm‘  "Korasias bengalensis"
h¡&

¶h númr H$B© ~ma, H$B© ñWmZm| na {XImB© XoVm
Wm A~ ¶h cwáàm¶ n{úm¶m| H$s gwMr ‘| Am J¶m
h¡& n¶m©daU Ho$ n[adV©Z, àXwfU, {H$Q>H$ZmeH$m|

H$m A{YH$ Cn¶moJ, ^moOZ H$s AZCncãYVm
Am{X Ho$ H$maU BZH$s g§»¶m ‘| {Yao-{Yao H$‘r Am
ahr h¡& Bg númr H$mo ~MmZo/ g§aúmrV H$aZo Ho$
{cE h‘mar gaH$ma Zo Bgo àm§Vr¶ númr KmofrV
{H$¶m h¡& h‘ Bg {dcwá númr H$mo, amï´>r¶ VWm
A§Vamï´>r¶ ì¶mdgm{¶H$ g§d¡Ym{ZH$ H$mZwZ H$mo
H$m¶m©ÝdrV H$aHo$ g§aúmrV H$a gH$Vo h¡ VWm h‘
BZ àOm{V¶m| Ho$ Amdmgm| Ho$ ~mao ‘| OmZH$mar
àmá H$a gH$Vo h¡&Fig-1 Vulture

Fig-2  Blue Jay
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Eúåz EÜÆÁúN˛ Ãz YYÁ| N˛yu\L uN˛ EÁƒÁ\ üÁÊoÁı
™ı EÁåzƒÁ¬y §Êt∫, ™Áz∫, \ÊT¬y ÃÏE∫ EÁut N˛y ÃÊPÆÁ
™ı ƒwtΩáy MÆÁı “ÏÆy EÁ{∫ uYúN˛¬y N˛y ÃÊPÆÁ MÆÁı Vb
∫“y “{@

O¡d {d{dYVm Š`m hO¡d {d{dYVm Š`m hO¡d {d{dYVm Š`m hO¡d {d{dYVm Š`m hO¡d {d{dYVm Š`m h ¡ ¡ ¡ ¡ ¡ ?
 30 go 40 df© nhbo VH$ hr bmoJm| H$mo ~Jwbo,

Jm¡aæ`m, VmoVo, O¡go njr ñdN>ÝX AmH$me _|
~hþVm`V _| {XIVo Wo& A~ Ho$db Hw$N> H$m¡E hr
Amg-nmg {XIVo h¢& Amn ~JrMo _| OmVo h¢ Am¡a
a§J-{~a§Jo \y$bmo H$mo XoIH$a Iwe hmoZo H$s H$m_Zm
H$aVo h¢ naÝVw Ho$db bmb a§J Ho$ \y$b [XImB© Xo
Vmo Amn H¡$gm AZw^d H$a|Jo? Š`m AmnH$mo Eogo
n`m©daU AÀN>m bJoJm?

  {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn - 1

 amZr Zo AnZo Amg-nmg Ho$ Ordm| H$s gy{M
ZrMo {XIm ò AZwgma V¡̀ ma H$s & nhbo CgZo AnZo
Ka Am¡a n‹S>mog H$m ∫zQÁ uYfi ~Zm`m H$mJO na
CgZo 1 go 20 VH$ g§»`m VH$ Ho$ ƒT| ~Zm ò& A~
CgZo àË òH$ dJ© H$mo EH$ {Z[íMV a§J _| ^aH$a
CÝh| nm¡Yo, _Zwî`, OÝVw, njr, H$sQ> BË`m{X H$m
g§Ho$V ~Zm`m O¡gm ZrMo {MÌ _| {XIm`m J`m h¡&

a§J g§Ho$Va§J g§Ho$Va§J g§Ho$Va§J g§Ho$Va§J g§Ho$V
        g§Ho$V   g§Ho$V   g§Ho$V   g§Ho$V   g§Ho$V       {MÝh      {MÝh      {MÝh      {MÝh      {MÝh          a§J         a§J         a§J         a§J         a§J

~‹S>o no‹S> - P - Jham ham a§J (~‹S>o no‹S>)
hëH$m ham a§J(N>moQ>o nm¡Yo)

OÝVw - A bmb>
_Zwî` - H - Jham Zrbm
H$sQ> - I - ^yam
njr - B - Jwbm~r>
_N>br - F - Zrbm

{Zd©ZrH$aU, dZr¶ ^w‘r H$mo H¥$fr Ho$ {cE
Cn¶moJ H$aZm Am{X Ho$ H$maU BZH$m ApñVËd
IVao ‘| Am J¶m h¡& A§Vaamï´>r¶ àH¥$Vr VWm àmUr
OJV g§aúmU g‘mO c§XZ Zo {dcwá àOm{V¶m|
H$s gwMr H$m AdÚVrH$aU (AnS>oQ>) {H$¶m h¡&

am[Ì ^moOZ Ho$ g_` n[adma go g^r gXñ`
gmW ~¡R>o Wo & amZr Ho$ XmXmOr Zo {dÚmb` _|
Mb ahr J{V{d[Y`m| Ho$ ~mao _| nyN>m & amZr Zo
CÝh| A§Vam©îQ´>r` O¡d {d{dYVm gå_obZ 2012 Ho$
{df` ~Vm`m \Áz “{t∫Á§Át ™ı “ÏEÁ sÁ @ amZr Zo
CÝh| uTtΩt (Vulture-Zeeves indicus) VWm
åy¬NÊ˛e úqy (Blue Jay Indian Roller) Ho$
{df` _| ^r ~Vm`m {H$ do bwßV àm` H$s gy{M _|
h¡& CgH$s _mVm Zo Jm¡aæ`m Ho$ ~mao _| ~Vm`m {H$
Omo nhbo g~ OJh {XIVr Wr A~ Jm`~ hmo JB©
h¡& H$m¡E, _¡Zm Am¡a H$mò b ^r ~hþV H$_ {XIVo
h¡& XmXmOr Zo ~Vm`m {H$ {H$g Vah {damoY
àXe©Z Ho$ ~mX ^r Jm±d H$m ~‹S>o ~aJX H$m no‹S>
Omo H$B© n[j`m|, O§VwAm| Am¡a H$sQ>m| H$m Ka Wm,
N˛Áb {X`m J`m& {nVmOr Zo ~Vm`m {H$ CZHo$ Ka
ehX ~oMZo Ho$ {bE AmZo dmbo Am[Xdmgr ^r
~hþV H$_ AmZo bJo h¢&
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A~ amZr Ho$ g_mZ Amn ^r AnZo Ka `m
AnZo {dÚmb` H$m gd}jU H$s{OE& AnZo uå∫yqmÁı

na AmYm[aV EH$ ãbmH$ AmboQ (ßbm§Q> J«m\$)
~ZmB©̀ o&

ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L

• AnZo {MÌ _| AmnZo {H$VZo a§Jm| H$m Cn`moJ
{H$`m ?

• a§J Š`m gy{MV H$aVo h¢?
• AmnHo$ a§J g§Ho$V H$s g§»`m gy{MV H$aVr h¡?

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn - 2
D$na go g_mZ gdo|jU (g§̂ d hmo Vmo) Amn

Amg-nmg Ho$ O§Jb \$b-~mJ `m IoV `m {H$gr
AÝ` ñWmZ na ^r H$s{OE& Ü`mZ a[I ò {H$ Amn
H$moB© MrO Z ŷbo, O¡go njr H$m Kmogbm, _H$‹S>r
H$m Ombm, H¥${_, nÎmo, H$sQ>, QmB© BË`m{X& gmW
hr H¥$n`m {H$gr Kmogbo `m AÝ` Ord Ho$ gmW
N>o‹S>N>m‹S> Z H$a| & Bg H$m ©̀ Ho$ {bE ^r a§J g§Ho$V
H$m Cn`moJ H$s{OE& A~ AmnH$mo Hw$N> a§J ~ZmZo
hm|Jo {OZgo Amn `h ãbmH$ {MÌ ~Zm gHo$ &
O§Jb H$m OrdZ AmnH$mo AmíM ©̀ M{H$V H$a XoJm&
• àH¥${V _| AmnH$mo H$m¡Z-gr dñVwE± AmH$[f©V

H$aVr h¡&
• AdbmoH$Z H$aVo g_` AmnHo$ _{ñVîH$ _|

AZoH$ {dMma AmVo hm|Jo & AnZo AZŵ d {~Zm
u^^N˛ {b[I ò &

• XmoZm| ãbmH$ {MÌm| H$s VwbZm H$s{OE Am¡a
AnZr ImoO Ho$ {df` _| {b[I ò &

“™ Eúåz úu∫Ã∫ ™ı uƒuƒá üN˛Á∫ Nz̨  \ÊoÏ EÁ{∫
ƒwqÁı N˛Áz tzQoz “¯@ ƒz uƒuƒá ƒmÁż, EÁN˛Á∫ ™ı “Ázoz “{@
“∫ üÁmy LN˛ tÓÃ∫z Ãz ußãå “{@ “™ å“Î N˛“ ÃN˛oz “¯
uN˛ FÃ™ı N˛Á{åÃÁ ™Ï¡ÆƒÁå “{ N˛Á{åÃÁ å“Î @ “∫ üÁmy
tÏuåÆÁ ™ı ™“nƒúÓm| ßÓu™N˛Á uåßÁoy “{ @ FÃy N˛Áz \{ƒ
uƒuƒáoÁ N˛“oz “{@

gyú_Xeuåy ™ı {d{dY uƒ≈ƒ

   AmnHo$  gm_Zo gmam g§gma ~hþV {d{dYVmAm| go
^am h¡& AZXoQÁ OrdZ OJV ^r Š`m Eogm hr h¡?
gyú_ Ord nmR> _| AmnZo {d[^ÝZ gyú_ Ordm| O¡go
e¡dmb, H$dH$, OrdmUw Am¡a {dfmUwAm| Ho$ ~mao _|
n>‹Tm Am¡a gmW hr gyú_ H$sQ>m| Ho$ {df` _| ̂ r& gyú_
Ordm| _| ^r Bgr àH$ma N˛y {d{dYVm h¡?>

h_ XoI gH$Vo h¢ {H$ {OVZr {d{dYVm Bg
{XImB© XoZo dmbo g§gma _| h¡ d¡gr hr AÑí`
g§gma _| ^r h¡& Š`m AmnH$mo AmíM`© hmoVm “ÁzTÁ
{H$  `h ÃÊÃÁ∫ BVZr {d{dYVm nyU© H¡go ~Zm?

  h_ Hw$N> CXmhaU bo H$a XoI| {H$ H¡$go {H$gr
ñWmZ na {d{dYVmAm| H$m §̂S>ma ~ZVm h¡ &

   {H$gr ^r ñWmZ na Ordm| Ho$ {d[^ÝZ àH$ma
Cn{ñWV hmoVo h¡& naÝVw EH$ hr àH$ma Ho$ Ordm| _|
^r Ag_mZVmE± {XImB© XoVr h¡&

  {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn   {H«$`m H$bmn - 3

nm¡Ym| Am¡a OÝVwAm| _| {d{dYVm H$m nVm
bJmZm

  H$jm Ho$ {dÚm[W©̀ m| Ho$ g_yh ~ZmE§ & àË òH$
g_yh _| H$_ go H$_ nm±M {dÚmWu h¡& {ZåZ{b[IV
H$m ©̀ H$aZo Ho$ {bE AmnHo$ nmg EH$ gm[aUr ImHo$
H$s Amdí`H$Vm h¡& Bgo Amn ñd §̀ V¡̀ ma H$a| Am¡a
Bg_| AnZo AdbmoH$Z {bI| &

^mJ-I:  nm¡Ymo _| {dußãåoÁ:

  EH$ go {XIZo dmbo Kmg Ho$ Xmo nm¡Yo EH$Ì
H$s{OE& (bJ^J g_mZ bå~mB© Ho$)A~ CÝh|
Ü`mZ go Xo[IE &

SCERT T
ELA

NGANA



87Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

• do EH$ Xÿgao go {^ÝZ Š`m| h¡?
• Š`m hmoVm `{X g^r nm¡Yo ŷem`r (O_rZ na

boQ>o hmoVo ?

• _wJu Am¡a ~H$ar XmoZm| Ho$ n¡a hmoVo h¢& BZHo$
~rM Š`m {d{dYVm {XImB© XoVr h¡?

 • Š`m g^r n[j`m| Ho$ Kmogbo EH$ O¡go hmoVo h¡?
Š`m|?

  Š`m {díd ^a H$o$g^r bmoJm| H$o$ A§J Am¡a
CZH$r H$m ©̀{d[Y`m| _| g_mZVm h¡? CZH$o$~rM
{H$g àH$ma H$r {d{dYVm h¡?

CnamoŠV {H«$`m-H$bmnm| go h_ OmZ nmVo h¢
{H$ Bg g§gma _| AZoH$m| àH$ma Ho$ nm¡Yo Am¡a OÝVw
nm`o OmVo h¢& XoIZo _| g_mZVm hmoZo na ̂ r Ü`mZ
XoZo na h_| CZ_| AÝVa {_b OmVo h¢& do AÝVa
hr O¡d {d{dYVmO¡d {d{dYVmO¡d {d{dYVmO¡d {d{dYVmO¡d {d{dYVm h¡&

O¡d {d{dYVm H$s CËn{Îm

O¡d {d{dYVm Ho$ VÏ` H$mo g_PZo Ho$ {bE
h_o dV©_mZ Ñí` Ho$ AdbmoH$å H$s Amdí`H$Vm
h¡& BgHo$ {bE noÔn„r {Obo Ho$ ∫Á_JwÊS>_ Ho$ EH$
Ad[Y AÜ`¶Z àñVwV h¡&

  BZ_| H$_ go H$_ nm±M A§Va EH$Ì H$s{OE
(bJ^J g_mZ b§~mB© Ho$)A~ CÝh| Ü`mZ go Xo[IE&$

^mJ-II:  OÝVwAm| _| {d{dYVm:

   uN˛ã“y tÁz \ÊoÏEÁzÊ N˛Á ú∫yqm N˛yu\L@ \{Ãz tÁz

NĮ̈z, tÁz u§u®ÆÁÂ ÆÁ u¢˛∫ tÁz §N˛u∫ÆÁÂ @ MÆÁ EÁúN˛Áz

GåNz̨  ∫ÊT ™ı, §Á¬Áı ™ı QÏ∫Áı ™ı Eão∫ å\∫ EÁoÁ

“{? LzÃz úÁÂY Eão∫Áı N˛y ÃÓYy §åÁFL@

^mJ-III:  ™åÏ…ÆÁı| _| {d{dYVm:
AnZr H$jm Ho$ Xmo ghnm[R>`m| H$mo Ü`mZ go

Xo[IE & Š`m do XmoZm| g_mZ {XIVo h¢ &

   CZHo$ hmW Nz˛ C±J{b`m§ n¡amo H$s C±J{b`m§,
ZmIyZ Am¡a ~mbmo§ H$m AdbmoH$Z H$s{OE& Š`m
CZH$s AmH¥${V Am¡a D±$MmB© EH$ \{gr h¡?

   CZH$s ËdMm gyIr h¡ `m V¡br` h¡ `m IwaXar &
_mZ bmo {H$ AmnH$s H$jm _| Ow‹S>dm ~mbH$ h¡& V~
^r Š`m XmoZm| EH$ O¡go [XIVo h¢?

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn - 4

   AnZo {à` {H«$Ho$Q> {Ibm[‹S>`m§o Ho$ {MÌ EH$Ì
H$s{O ò Omo {d[^ÝZ Xoem| O¡go doñQ>B§S>rO, AmñQ́>o{b`m,
^maV BË`m{X tzΔÁı go h¡ Am¡a CÝh| AnZr ZmoQ>~wH$
_| {MnH$mB ò &

CZH$s g_mZVmAm| Am¡a AÝVam| H$s gyMr ~ZmB©̀ o
Š`m h_ CZ_| ^r O¡d {d{dYVm XoI gH$Vo h¢?

   AnZo {H«$`m-H$bmn Ho$ Mma ̂ mJ H$jm _| àX[e©V
H$s{OE Am¡a {ZåZ{b[IV àíZm| na MMm© H$s{OE&
• Š`m H$moB© Xmo Ord eV üuoΔo(100%)

g_mZVm Xem©Vo h¢?

{MÌ{MÌ{MÌ{MÌ{MÌ-3 úw·ƒy ú∫ \{ƒ uƒuƒáoÁ
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am_Jw§S>_am_Jw§S>_am_Jw§S>_am_Jw§S>_am_Jw§S>_ : noÔnëcr {Obm  60-70 df© nhbo
am_Jw§S>_ _| EH$ KZm O§Jb Wm {Og_| AZoH$
àH$ma O§Jbr OrdZ H$m §̂S>ma Wm& `h ~Z
_§M[a`mb, noÔnëcr VH$ \¡$bm Wm& Bg ~Z _|
eoa, MrVo, [haU, bH‹S>~¿Ko, bmo_‹S>r, ZmJ
gn©,gmhr (H§$aH$ gwAa) Cëby, IaJmoe, ~‹S>r
{N>nH${b`m(CSw>_w) {~ÀNw> Joao_§S>b O¡gr ao{JñVmZr
_H${‹S>`m§ nm`r OmVr Wr&

Bg dZ H$mo H$mQ>H$a dhm± na Vmn {dÚwV
g§ñWmZ (H$mò bo go {dÚwV e{ŠV CËnmXZ Ho$ÝÐ)
~Zm`m J`m Am¡a _mZd g{H«$`Vm Ho$ H$maU
dhm± AZoH$ CÚmoJ ~Z J ò & AZoH$ ^dZ,
g‹S>H$m| Am¡a nËWa H$s IXmZ| ~Z JB©& dZm| Ho$
gm\$ hmo OmZo go dhm± Ho$ AZoH$ Ord ^r Jm`~
hmo J`o

_§M[a`mb Ho$ {ZH$Q> (am_JwÊS>_ Ho$ ~hþV
nmg) EH$ joÌ H$m Zm_ qgh KmQ>r qgh KmQ>r qgh KmQ>r qgh KmQ>r qgh KmQ>r (eoam| H$m
Ka) Wm A~ dhm± eoa H$m Zm_ {ZemZ Zht h¡&
bmo_‹S>r, {haU Am¡a Joao_§S>b (aoJrñVmZr _H$‹S>r)
^r A~ dhm± Zht {XImB© XoVr&

AZoH$ _Zwî`m| Ho$ Amdg joÌ h¢& Hw$N> ñWmZ|
na H$_ KZo dZ ah J ò h¢ Ohm± Hw$N> OÝVw O¡go
AOJa, ZmJgn©, [haU, {~ÀNw> BË`m{X {XImB©
XoVo h¢& H$^r-H$^r ^mby {XImB© XoVo h¢& A^r
HwN> _moa ^r nm`o J`o h¢&

    CnamoŠV AÜ``Z _| AmnH$mo O¡d {d{dYVm Ho$
g§ajU H$s Amdí`H$Vm g_Pm`r J`r h¡&
• dV©_mZ g_` Am¡a 70 df© nhbo OÝVwAm| H$s

{ñW{V E§d àH$ma Ho$$ g§X ©̂ _| Š`m A§Va h¡?
• AmnHo$ {dMma go am_Jw§S>_ Ho$ eoam| H$m Š `m

hþAm hmoJm?

• Š`m h_mao Xoe Ho$ {H$gr AÝ` ̂ mJ _| eoa nm ò
OmVo h¢?

• _moa H$mo gn© ImZm ng§X h¡& Š`m Amn AZw_mZ
bJm gH$Vo h¢ {H$ do Bg ñWmZ na Š`m| ahVo
h¢?

CnamoŠV AÜ``Z Ho$ AmYma na h_ nmVo h¢
{H$ Omo OÝVw nhbo nm ò OmVo Wo, A~ Zht {_bVo&

CXmhaU Ho$ {bE am_Jw§S>_ joÌ _| eoam| Ho$
Jm`~ hmo OmZo H$m AW© h¡ {H$ do Cg ñWmZ na
bwßV hmo J ò h¡& {H$ÝVw h_mao Xoe Ho$ AÝ` ñWmZm|
na ò {_bVo h¢ Am¡a gmW hr g§gma Ho$ AÝ` ^mJm|
_| ^r nm ò OmVo h¢&

nyar n¥Ïdr na go H$moB© OÝVw nyar Vah Jm`~
hmo OmVm h¡ V~ h_ Cg OÝVw Om{V H$mo bwßV
(EŠgqQ>H$Q>) H$hVo h¢&

  Š`m Amn OmZVo h¢?

n`m©daU d¡km{ZH$ B© Am¡a {dëgZ Ho$ AZwgma
gmao {díd _| à{V df© 10,000 àOm{V`m§ `m
27 àOm{V`m§ (ñnrerO) bwßV hmo ahr h¡& `{X
Bgr Xa go bwßV hmoZm MbVo ahm Vmo n¥Ïdr na
_Zwî` H$mo hmoZm ^r à^m{dV hmoVm h¡&

g_ñV {díd _| am_Jw§S>_ H$s H$hmZr O¡gr
AZoH$ KQ>ZmE± h¡& Eogr {ñW{V Š`mo§ AmVr h¡?
BgHo$ {bE H$m¡Z {Oå_oXma h¡&

• Š`m AmnHo$ joÌ _| H$moB© bwßV-àm` Ord-
Om{V h¡?

•  Cg Ord Ho$ bwßV-àm` hmoZo H$m AmnHo$
{dMma _| Š`m H$maU h¡?
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g§H$Q>J«ñV àOm{V`m§g§H$Q>J«ñV àOm{V`m§g§H$Q>J«ñV àOm{V`m§g§H$Q>J«ñV àOm{V`m§g§H$Q>J«ñV àOm{V`m§

 {M{‹S>`mKa _| Bg àH$ma Ho$ gyMZmnÅ> AmnZo XoIo hm|Jo& "³¶m Amn CZ H«w$a {Odm| H$mo XoIZm MmhVo h¡
Omo h‘mar àH¥$Vr H$r h¡& Ed§ O¡d{d{dYVm H$mo Zï> H$a aho h¡& H¥$n¶m gmB©Z ~mS>© H$mo ncQ>mB©E " (dhm± na
EH$ Xn©Z cJm Wm ) BZH$m Š`m AW© h¡?

Jm`~ hmoZo H$m AW© h¡ {H$ {H$gr Ord {d[eî` àOm{V H$s g§»`m _| Vrd«Vm go H$_r Am`r h¡& Am¡a
dh [ZH$Q> ^[dî` _| ŷ_§S>b na H$_r Zht {XIoJr Eogr g§̂ mdZmE± h¡& Eogr àOm{V`m| H$mo g§H$Q>J«ñV
àOm{V`m± H$hVo h¢&
ÃÊN˛bT¿Ào ü\ÁuoÆÁı N˛y \ÁåN˛Á∫y

BZ g§H$Q>J«ñV àOm{V`m| H$mo gy{MV H$aZo Ho$ {bE {díd dÝ` OrdZ g§JR>Z (A.d.g§.g§.) Zo EH$
nwñVH$ àH$m[eV H$r h¡ Omo Eogo nmXnm| Am¡a OÝVwAm| Ho$ {ddaU [X ò h¢& Bg nwñVH$ H$mo RED DATA
BOOK or RED LIST BOOK ^r H$hVo h¢ &

 bmb {ddaU nwñVH$ g§H$Q>J«ñV àOm{V`m| Ho$ g§ajU H$o$ {bE MoVmdZr H$m g§Ho$V h¡& CÝh| g§a[jV
Am¡a g§d[Y©V Zhr§ {H$`m J`m Vmo do nyU©V… bwßV (n¥Ïdr na go gXm Ho$ {bE Jm`~) hmo OmE§Jo &

 BZ [MÌm| Ho$ Ûmam h_ ÃÊN˛b T¿Ào ü\ÁuoÆÁı Nz˛ no‹S>m| Am¡a OmZdam| H$o$ ~mao _| OmZ nm`|Jo &

 eoaeoaeoaeoaeoa bmb bmo_‹S>rbmb bmo_‹S>rbmb bmo_‹S>rbmb bmo_‹S>rbmb bmo_‹S>r EH$ qgJm EH$ qgJm EH$ qgJm EH$ qgJm EH$ qgJm TıgÁ TıgÁ TıgÁ TıgÁ TıgÁ (rhino) {JÕ{JÕ{JÕ{JÕ{JÕ

     uYytÁ∫ u“∫muYytÁ∫ u“∫muYytÁ∫ u“∫muYytÁ∫ u“∫muYytÁ∫ u“∫m bm[agbm[agbm[agbm[agbm[ag H$mbm _mH$‹S>H$mbm _mH$‹S>H$mbm _mH$‹S>H$mbm _mH$‹S>H$mbm _mH$‹S> O§Jbr {d„rO§Jbr {d„rO§Jbr {d„rO§Jbr {d„rO§Jbr {d„r

gm`H$ggm`H$ggm`H$ggm`H$ggm`H$g AídJ§YmAídJ§YmAídJ§YmAídJ§YmAídJ§Ym H$be nmXnH$be nmXnH$be nmXnH$be nmXnH$be nmXn M§XZ d¥jM§XZ d¥jM§XZ d¥jM§XZ d¥jM§XZ d¥j
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Amn úÁÆıTzÊ {H Eogo OÝVw g§gma Ho$ Hw$N> hr
ñWmZm| na nm`o OmVo h¢&

Amn `h ^r OmZVo h¢ {H$ H$B© nm¡Yo EÁ{∫ OÝVw
g§gma Ho$ g^r ñWmZm| na {_bVo h¢& {H$ÝVw Hw$N>
àOm{V`m± Ho$db Hw$N> joÌm| _| hr gr{_V hmoVr h¡&
CZ àOm{V Ho$ nm¡Yo EÁ{∫ OÝVwAm| H$mo CZ {d{eîQ>
ñWmZm| Ho$ ñWmZr` Ord YZñWmZr` Ord YZñWmZr` Ord YZñWmZr` Ord YZñWmZr` Ord YZ H$hbmVo h¢&

• h_mao àmÝV H$s {H$gr ñWmZr` àOm{V
H$m Zm_ ~VmB ò &

• AmnZo Ü`mZ {X`m hmoJm {H$ H§$Jmê$ AmñQ́>o{b`m
H$s Am¡a H$sdr Ý ỳOrb¢S> N˛y ñWmZr` àOm{V`m§
h¢& Š`m Amn ~Vm gH$Vo h¢ {H$ D$na {MÌm| _|
{XImE H$m¡Z go OÝVw ^maV _| nm ò OmVo h¢&

 Hw$N> Am¡a ñWmZr` àOm{V`m| Ho$ Zm_ Amn
~VmB ò&

BgHo$ {bE Amn {dÚmb` Ho$ nwñVH$mb` AWdm
B§Q>aZoQ> H$s ghm`Vm bo gH$Vo h¢&

AmB`o h_ {d[^ÝZ àOm{V`m| H$s {ZåZ{b[IV gy{M H$m AdbmoH$Z H$a|AmB`o h_ {d[^ÝZ àOm{V`m| H$s {ZåZ{b[IV gy{M H$m AdbmoH$Z H$a|AmB`o h_ {d[^ÝZ àOm{V`m| H$s {ZåZ{b[IV gy{M H$m AdbmoH$Z H$a|AmB`o h_ {d[^ÝZ àOm{V`m| H$s {ZåZ{b[IV gy{M H$m AdbmoH$Z H$a|AmB`o h_ {d[^ÝZ àOm{V`m| H$s {ZåZ{b[IV gy{M H$m AdbmoH$Z H$a|

nmXn Am¡a OÝVwnmXn Am¡a OÝVwnmXn Am¡a OÝVwnmXn Am¡a OÝVwnmXn Am¡a OÝVw                                àOm{V`m| Ho$ Zm_àOm{V`m| Ho$ Zm_àOm{V`m| Ho$ Zm_àOm{V`m| Ho$ Zm_àOm{V`m| Ho$ Zm_
           nmXn/nm¡Yo Am°{H©$S²>g àOm{V`m§, MÝXZ Ho$ no‹S>, gm`H$g, Am¡f[YtÁÆN˛

AídJ§Ym (a¡dm{ë¢˛`m gn}ÝQ>rZm BË`m{X)

          OÝVw MrVm ^maVr` qgh, ^maVr` ^o[‹S>`o, bmb bmo_‹S>r
bmb nmÊS>m, eoa, ao{JñVmZr {~ëbr, JrX‹S> BË`m{X
K[‹S>`mb, H$Nw>Am, AOJa, g_wÐr ham H$Nw>Am BË`m{X
_moa, J«oQ> B§[S>`Z ~ñQ>S>© (gmag) nobrH$Z,
J«oQ> B§[S>`Z hm°Z©{db
gwZhao ~§Xa, {g§h Xþ{_`m _H$mH$, Zrb{Jar b§Jya, bm°[ag

ñWmZr` (E§S>o{_H$ àOm{V`m§)ñWmZr` (E§S>o{_H$ àOm{V`m§)ñWmZr` (E§S>o{_H$ àOm{V`m§)ñWmZr` (E§S>o{_H$ àOm{V`m§)ñWmZr` (E§S>o{_H$ àOm{V`m§)

ZrMo {XImE§ OÝVwAm| H$m AdbmoH$Z H$r{OE Am¡a `h OmZZo H$m à`ËZ H$r{OE {H$ do H$hm± nm`o OmVo
h¢?

Peacock White Tiger Ant Eater
Fig-4
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    Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢?
^maV _| ~hþV go Ord àOm{V`m± `hm± H$s

ñWmZr` àOm{V`m± h¡& {díd H$s Hw$b C^`Ma
(Eå\$s{~`Z) àOm{V`m| _| go 62% Am¡a
[N>nH${b`m| _| go 50% ^maV Ho$ n{íM_r KmQ>
H$s ñWmZr` àOm{V`m± h¡&
A~ VH$ h_Zo g§H$Q>J«ñV àOm{V`m± `m bwßV

àOm{V`m± eãX H$m Cn`moJ AZoH$ ~ma {H$`m
{H$ÝVw àOm{V VÏ` _| g^r Ord g{å_{bV Zhr
hmoVo& àOm{V Cg Ord g_yh H$mo H$hm OmVm h¡
{OZ_| Amngy b¢{JH$ àOZZ g§~§Y ~ZmZo H$s
j_Vm hmoVr h¡& `h ~hþV go OÝVwAm|, nm¡Ym| Am¡a
gyú_ Ordm| Ho$ hmoVo h¢ &

g^r Ord b¢{JJ ê$n go àOZZ Zht H$aVo&
H$B© Ord h¢ {OZ_| Ab¢{JH$ àOZZ ^r hmoVm h¡
O¡go ~¡ŠQ>r[a`m, `rñQ> H$moem, hmBS´>m BË`m{X& BZ
Ab¢{JH$ àOZZ H$aZo dmbm| Ho$ {bE àOm{V VÏ`
bmJy Zht hmoVm &
O¡d {d{dYVm H$s CËn{Îm Am¡a àmH¥${VH$O¡d {d{dYVm H$s CËn{Îm Am¡a àmH¥${VH$O¡d {d{dYVm H$s CËn{Îm Am¡a àmH¥${VH$O¡d {d{dYVm H$s CËn{Îm Am¡a àmH¥${VH$O¡d {d{dYVm H$s CËn{Îm Am¡a àmH¥${VH$
g§VwbZg§VwbZg§VwbZg§VwbZg§VwbZ

h_ OmZVo h¢ {H$ àH¥${V _| H$B© àH$ma Ho$
Amdmg h¢, Omo EH$ Xÿgao go {~ëHw$b [^ÝZ h¡&
àH¥${V N˛y uƒuƒáoÁ Nz˛ N˛Á∫m uƒuƒá \yƒ ∫“oz
“{@$ {OZH$m AbJ _hËd h¡& àmH¥${VH$ AnXmE§
O¡go ~mT, ^yH$ån, O§Jb H$s tÁƒÁå¬ `m _mZd
A[VH«$_U Ho$ H$maU {H$gr joÌ H$m OrdZ Hw$N>
g_` Ho$ {bE g_mßV hmo OmVm h¡ [\$a ^r Hw$N>
g_` ~mX CZ joÌm| _| H$^r-H$^r Hw$N> Ord
{dH${gV hmoZo bJVo h¢&

Cg ñWmZ na AH$ñ_mV hr Hw$N> Ordm| O¡go
nm¡Ym|, H$sQ>m|, gyú_ Ordm| _Zwî` BË`m{X H$m
àdoe hmoVm h¡& BZH$m Amng _| EH$ Xÿgao na
Amdmg, ^moOZ g§~§Yr à^md n‹S>Vm h¡ Am¡a EH$
Z ò àH$ma H$m Amdmg ~Z OmVm h¡& BZ_| Ord
gXñ`m| H$s g§»`m _| d¥[Õ hmoVr h¡ O~ VH$ `h
Amdmg AnZo Amn g§Vw{bV Zht hmo OmVm &>

  Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢?
ZdmJV {dXoer àOm{V`m± (Z.{d.à.) H$moB©

àOm{V O~ AnZo dmñV{dH$ ñWmZ go AbJ na
bo OmB© OmVr h¡ (Ohm± dh Zht hmoVr) Vmo Cgo
ZdmJV H$hVo h¢& dh Z ò AàmH¥${VH$ Amdmg _|
g§Kf© nyU© n[a{ñW{V`m| _| hmoVr h¡& Hw$N> àOm{V`m±
g§dhZ Ho$ Xm¡amZ ̂ r Z ò ñWmZm| _| nhþ±M OmVr h¡&
^moOZ gwajm nm¡Ymo OÝVwAm| Am¡a _Zwî`m| na CZH$m
ZH$mamË_H$ à^md ̂ r A[YH$ Am¡a _hËdnyU© hmo
gH$Vm h¡& CXmhaU Ho$ {bE ñn¡{Ze, âb¡J nmXn
dZm| Am¡a ~‹S>r ObHw$å^r Prbm§ _| gdm©[YH$ ~XZmZ
ZdmJV dZñn{V`m± h¢& h¡Xam~mX O¡go eham| _|
H$~yVam| Ho$ AmJ_Z go (A{Zdmgr Om{V) ̀ hm± Ho$
ñWmZr` H$m¡Am| H$s g§»`m H$_ hmo JB© h¡ Am¡a
h¡Xam~mX _§o àmH¥${VH$ g\$mB© H$_©Mmar Zht aho &

     {MÌ     {MÌ     {MÌ     {MÌ     {MÌ-5(a) {MÌ{MÌ{MÌ{MÌ{MÌ-5(b)

  “{t∫Á§Át ™ı N˛§Óo∫       \u¬ÆÁ úÁ{áÁ

nm¡Ym| Am¡a OÝVwAm| _| hr Zht ^moOZXm`r
\$gbm| _| ^r ~hþV O¡d {d{dYVm hmoVr h¡&
Š`m AmnH$mo nVm h¡ {H$ ^maV _| YmZ H$s
(Mmdb)50,000 go A[YH$ àOm{V`m± CJm`r
OmVr Wr naÝVw A~ CZ_| go Ho$db Hw$N> XO©Z
hr g§d{Y©V H$s OmVr h¡& _Zwî`m| Ûmam nm±M
hOma go ^r A[YH$ nmXn CËnmX _w»` ^moOZ
Ho$ ê$n _| Cn`moJ _| bm`o OmVo Wo naÝVw 20 go
H$_ àOm{V`m± {díd H$s A[YH$V_ OZg§»`m
H$m noQ> ^aZo _| Cn`moJr H$s OmVr h¡&
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AnZo _mVm-{nVm go YmZ H$s {d[^ÝZ Zñbm| Ho$ Zm_ ny[N>`o& AmnZo nmXnm| go ^moOZ CËnmXZ Am¡a
à~ÝYZ Zm_H$ nmR> _| ^moOZ Xm`H$ \$gbm| H$s Zñbm| Ho$ {df` _| OmZH$mar nm`r h¡&

O¡d {d{dYVm H$m _yë` Am¡a CgH$m g§ajUO¡d {d{dYVm H$m _yë` Am¡a CgH$m g§ajUO¡d {d{dYVm H$m _yë` Am¡a CgH$m g§ajUO¡d {d{dYVm H$m _yë` Am¡a CgH$m g§ajUO¡d {d{dYVm H$m _yë` Am¡a CgH$m g§ajU
_ŠIr, H$sQ> Am¡a {VVbr H$mo ~MmZm MÆÁı Amdí`H$ h¡?

D$na Ho$ XmoZm| {MÌm§| H$m AdbmoH$Z H$s{OE& do
BZ_| H$sQ> \y$bm| H$m _Ywag MwgVo {XImB© XoVo h¢& ̀ o
\y$bm| H$s {H$g àH$ma ghm`Vm H$aVo h¢? A[YH$Va
\$b BZ H$sQ>m| Ûmam nam{OV hmoVo h¢& H$sQ>ZmeH$
Ho$ [N>‹S>H$md Ho$ H$maU BZ H$sQ>m| H$s g§»`m KQ>
ahr h¡&
• Š`m hmoJm `{X ò g^r H$sQ> bwßV hmo Om |̀Jo?
• BZ H$sQ>m| H$mo ~MmZo Ho$ {bE Š`m {H$`m Om

gH$Vm h¡ ?
O¡d g§ajU H$m à`mgO¡d g§ajU H$m à`mgO¡d g§ajU H$m à`mgO¡d g§ajU H$m à`mgO¡d g§ajU H$m à`mg

O¡d g§ajU Ho$ OmJê$H$ à`mg MaUm| Ho$ Ûmam
n¥Ïdr H$s gVh go dZñn{V`m| Am¡a OÝVwAm| H$mo
~MmZo Ho$ à`mg {H$`m Om aho h¢& h_mao Xoe _|
h_Zo {d[^ÝZ nm¡Ym| Am¡a OÝVwAm| Ho$ g§ajU Ho$
{bE H$B© dZm| H$mo g§ajU ñW{b`m| (g¡Š`yarg)
Kmo{fV {H$`m h¡&

^mag gaH$ma Zo dÝ` OrdZ g§ajU Ho$ {bE
amîQ´>r` CÚmZ Ed§ g§ajU ñW{b`m± ~ZmZo H$s
nhb H$s h¡ {Oggo dZ Am¡a CgHo$ Ord OÝVw ZîQ>
hmoZo go ~Mm ò Om gH|$ &

AmB ò eoa (§ÁV) n[a`moOZm H$m AÜ``Z H$a|

{díd Nz˛ _m§gmhm[a`m| _| eoa, {~ëbr Om{V H$m g~go ~‹S>m gXñ`
“{ g~go A[YH$ g§H$Q> J«ñV h¡& g§gma ^a Ho$ eoam| _| go 60% eoa
^maV _| h¡& {nN>bo 5 dfm] _| eoam| H$s OZg§»`m _| Am¡gV 35% H$s
H$_r AZm[YH¥$V {eH$ma Am¡a AÝ` H$maUm| Ãz h¡& ^maV gaH$ma Z|
1972 _| eoamo H$mo bwßV hmoZo Ho$ H$Jma go ~MmZo Ho$ {bE `h
n[a`moOZm àmaå^ H$s Wr & n[a{ñW{V V§Ì H$m ñdmñÏ` eoam| Ho$
AÀN>o hmoZo na {Z^©a H$aVm h¡& dV©_mZ _| h_mao Xoe _| 35000 dJ©
{H$._r. Ho$ joÌ _| \¡$bo 27 eoa A^`maÊ` h¡& Bg n[a`moOZm go Xmo df© _| eoam| H$s g§»`m ~TmZo _o
ghm`Vm {_br h¡& df© 1973 _| 2000 Wr& Am¡a A~ 3800 hmo J`r h¡& `h g\$bVm [eH$ma à{V~§Y
H$mZyZ H$mo g»Vr go bmJy H$aZo Am¡a g§ajU H$s d¡km{ZH$ nÕ{V`m± AnZmZo Ho$ H$maU {_br h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-6 uoo¬y {MÌ{MÌ{MÌ{MÌ{MÌ-7 ™áÏ™MQy
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Am¡a dZñn{V`m§o _| Hm¡Z O¡d {d{dYVm H$s ajm
H$aVo h¢&

Š`m _Zwî` àH¥${V H$m EH$ {hñgm Zht h¡?
~hþV go bmoJ h¢ Omo nyU©V… dZm| na Am[lV h¡
Am¡a dht ahVo h¢& Š`m hmoJm `{X CÝh| CZ dZm|
Ho$ Hw$N> joÌm| _| OmZo go amoH$m Om` &

amîQ´>r` CÚmZ Am¡a eaU ñWbr Š`m h¡ amîQ´>r` CÚmZ Am¡a eaU ñWbr Š`m h¡ amîQ´>r` CÚmZ Am¡a eaU ñWbr Š`m h¡ amîQ´>r` CÚmZ Am¡a eaU ñWbr Š`m h¡ amîQ´>r` CÚmZ Am¡a eaU ñWbr Š`m h¡ ?
amîQ´>r` CÚmZ EH$ uƒΔÁ¬ gr{_V ŷ ^mJ

hmoVm h¡ Ohm± dÝ` OrdZ, {deofV… dÝ` OÝVwAm|
H$mo CZHo$ àmH¥${VH$ Amdmg _| gwa[jV aIm OmVm
h¡& CXmhaU Ho$ {bE qgh,eoa, J|S>o BË`m{X& Bg
dZ Ho$ {H$gr ^r ^mJ _| _Zwî`m| H$s {H$gr
J{V{d{Y H$s AZw_{V Zht Xr OmVr `hm± VH$
Kaoby newAm| H$mo MamZo H$mo ^r à{V~§[YV {H$`m
OmVm h¡& CXm. Jm¡hmQ>r H$m H$m°~}Q> amîQ´>r` CÚmZ&

EH$ g§ajU ñWbr _| _Zwî`m| H$s gr{_V
J{V{d[Y`m| Ho$ gmW dÝ` Ordm| H$mo g§a[jV {H$`m
OmVm h¡ {Oggo CZH$m Amdmg à^m{dV Z hmo.
CXmhaU Am{Xbm~mX H$s nmH$mb g§ajU àUmbr&

• h_mao Xoe Ho$ {d[^ÝZ amîQ´>r` CÚmZm§o Am¡a
njr g§ajU ñW{b`m| Ho$ {df` _| OmZH$mar
EH$Ì H$s{OE &

 {H«$̀ m H$bmn -5

Š m̀ Amn OmZVo h¢Š m̀ Amn OmZVo h¢Š m̀ Amn OmZVo h¢Š m̀ Amn OmZVo h¢Š m̀ Amn OmZVo h¢     ?

ƒåÁz _| go Hw$N> OÝVwAm| g§H$Q>J«ñV OÝVwAm| H$mo {M{‹S>`mKam| _| bmH$a
nmbm OmVm h¡& Am¡a ~‹S>o hmoZo na nwZ… dZm| _| N>mo‹S> {X`m OmVm h¡&
{M{‹S>`mKam| _| _Zwî` nmÊS>m H$s doe^yfm _| CÝh| ^moOZ XoVo h¢ Am¡a
CÝh| AnZo àmH¥${VH$ Amdmg _| hmoZo H$s EåÏßÓuo {XbmVo h¡& Bggo OÝVw
H$mo bJVm h¡ {H$ do AnZr _m± Ûmam nm{bV h¢ Omo nmÊS>mAm| Ho$ ~rM

  ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L

• ƒåÁı, ƒãÆ \yƒå N˛Áz §YÁåz Nz˛ u¬L §ÁV

úu∫ÆÁz\åÁ {H$g àH$ma ghm`H$ hmo gH$Vr h¡&
• dZ _| nhbo go eoa Cn{ñWV hmo Vmo {haUm| H$s

g§»`m ú∫ MÆÁ üßÁƒ “ÁzTÁ?

• Eogo joÌm| _§o úÁ{áÁı ú∫ Š`m üßÁƒ hmoJm?

CnamoŠV _m_bo Ho$ AÜ``Z go h_| ñnîQ> nVm
MbVm h¡ {H$ eoa ~MmAm| A[^`moZ go Ho$db eoam|
H$s ajm Zht hmoVr ~{ëH$ AÝ` dZñn{V`m± Ed§
OÝVw ̂ r g§a[jV hmoVo h¢ Omo eoa Ho$ {bE _hËdnyU©
h¡& CXmhaU Ho$ {bE `{X eoa H$mo ~MmZm h¡ Vmo
CgH$s ^moOZ l¥§Ibm H$mo ^r ~MmZm hmoJm& eoa
^moOZ Ho$ {bE [haUm| na {Z^©a h¡ VWm AÝ`
emH$mhm[a`m| H$s g§»`m ~hþV A[YH$ hmo Om`oJr
{OgH$m à^md AÝ` OÝVwAm| Am¡a dZñn{V`m| na
^r n‹S>oJm & {H$gr ^r joÌ Ho$ Ordm| H$m EH$ Xÿgao
na àmH¥${VH$ à^md hmoVm h¡& Bg{bE h_| BZ
g^r H$mo g§a[jV aIZo H$s Amdí`H$Vm h¡&

Bg{bE dZm| Ho$ H$B© joÌm| H$mo _mZd J{V{d{Y`m|
Ho$ {déÕ (hñVjon) gwa[jV aIm J`m h¡&

{nN>br H$jm _| nTo nmR> dZ h_mam OrdZdZ h_mam OrdZdZ h_mam OrdZdZ h_mam OrdZdZ h_mam OrdZ>
`mX H$s{OE AnZr H$jm _| MMm© H$s{OE dZ
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ahVr h¡& ~mX _| ̀ o _Zwî`m| H$s Xo‹IaoI Ho$ {~Zm ̂ r
Or{dV ah gH$Vo h¢&$

AmnZo AnZr {nN>br H$jm _| dZ g§ajU H$s
{d[^ÝZ nÕ{V`m| Ho$ {df` _| OmZm& CZ_| go Hw$N>
Ho$ ~mao _| {b[I`o& Prbm| N˛y YmamE§ gyI ahr h¡
Am¡a CZ_| ahZo dmbo AZoH$m| Ord Imo J`o h¢&
gbmh Xr{OE {Oggo BZ_| go Hw$N> joÌm| H$mo
~Mm`m Om gHo$& Amn AnZr ÃÁoƒÎ H$jm H$s
nwñVH$ H$s ghm`Vm bo gH$Vo h¢ &

O¡d {d{dYVm Ho$ g§ajU H$m _hËdO¡d {d{dYVm Ho$ g§ajU H$m _hËdO¡d {d{dYVm Ho$ g§ajU H$m _hËdO¡d {d{dYVm Ho$ g§ajU H$m _hËdO¡d {d{dYVm Ho$ g§ajU H$m _hËd

h_mar ^mdr nr[T`m| Ho$ {bE O¡d {d{dYVm
H$mo g§a[jV aIZm ™ÏPÆ GtΩtz≈Æ h¡&

ZrMo Xr JB© O¡d {d{dYVm g§ajU {d[Y`m| H$mo
n[>‹TE Am¡a Bg gy{M _| AnZo AÝ` {d[Y`m| H$mo

^r Omo‹S> gH$Vo h¢?>> ‹

AnZr Va’$ go O¡d{d{dYVm Ho$o g§ajU Ho$ {bE
Hw$N> {Z¶‘m| H$s gyMr ~ZmBE&

• ¶{X O¡d {d{dYVm Z hmo Vmo ³¶m hmoJm?

• ³¶m O¡d {d{dYVm Ho$ Zï> hmoZo na h‘mao
Amhma na H$moB© à^md n‹S>oJm?

• ^maV O¡go Xoe ‘| O¡d {d{dYVm H$m ³¶m
‘hËd h¡& u\ÃÃz \åÃÊPÆÁ N˛y Ãyu™o

EÁƒΔÆN˛oÁEÁzÊ N˛y úÓuo| “Áz ÃN˛z@

.................................................................

.................................................................

.................................................................

.................................................................

n[a`moOZm H$m ©̀
úuqÆÁı N˛Á àdmg Am¡a {H$gr joÌ H$r O¡d {d{dYVm
na n‹S>Zo dmbo à^md H$m AÜ``Z

g~oao Am¡a em_ Ho$ g_` AmH$me H$mo Xo[I ò &

Š`m AmnH$mo n[j`m| Ho$ PwÊS> C‹S>Vo [XIVo h¢&
(~ohVa XoIZo Ho$ {bE hmo gHo$ Vmo XÿaXeu(~m`ZmŠ`yba H$m Cn`moJ H$a gH$Vo h¢&)
H$_ go H$_ 6 _hrZm| VH$ à{V{XZ n[j`m| Ho$ àH$ma Ü`mZ go Xo[I`o&
Š`m Amn ha {XZ g_mZ n[j`m| H$mo XoIVo h¢ ?
Š`m {H$gr F$Vw _| AMmZH$ H$moB© {^ÝZVm AmVr h¡ ?
Š`m Amn {H$gr _m¡g_ _| Z`o àH$ma Ho$ n[j`m| H$s H$mo XoIVo h¢ ?
AnZo {_Ìm| Ho$ gmW Eogo n[j`m| H$s OZg§»`m H$s Cn{ñW{V Ho$

à^md Ho$ {df` _| MMm© H$s{OE &

`o njr EH$ ñWmZ go Xÿgao ñWmZ H$mo Š`m| OmVo h¢ ?

{MÌ{MÌ{MÌ{MÌ{MÌ-9

{MÌ{MÌ{MÌ{MÌ{MÌ-10
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H$^r amV Ho$ g_` h_ n[j`m| Ho$ PwÊS>m| H$mo C‹S>Vo XoIVo h¡&
AmnH$mo {dMma _| do C‹S>H$a N˛“ÁÂ OmVo h¢&

NÏ˛Z ÃÊtßÁz| ™ı, Hw$N> njr nyam df© EH$ hr Amdmg _| ahVo
h¢& Xÿgao njr {OZHo$ ñWm`r Kmogbo Zht hmoVo do N>moQ>o g_yhm|
_| {_bH$a EH$ ñWmZ go Xÿgao ñWmZ H$mo Mbo OmVo h¡, ̂ moOZ
Nz˛ u¬L ÆÁ VÁıÃ¬Á §åÁåz& BÝh| àdmgr njr H$hVo h¢&

dfm© F$Vw _| Am§Y« àXoe àmÝV Ho$ H$moëboê$ Am¡a nw{bH$moQ>
Prbm| _| A[YH$Va njr ~hþV XÿañW ñWmZm| go àdmg Ho$ {bE
AmVo h¡& do Amg-nmg Ho$ Jm±d Ho$ no‹S>m| na AnZo Kmogbo ^r
~ZmVo h¢& àmMrZ H$mb _| BZ n[j`m| H$mo X¡dr` _mZm OmVm
Wm& naÝVw AmO H$b Jm±dm| _| ̂ r A[YH$Va no‹S> H$mQ> {X`o J`o
h¡ Am¡a BZ n[j`m| H$mo Km|gbo ~ZmZo Ho$ {bE H$moB© ñWmZ Zht ~Mm &

{dMma H$s{OE MMm© H$s{OE- {H$g àH$ma _Zwî`mo H$s J{V{d{Y`m± {d{dY Ordm| H$mo ~mYm nhþ±MmVr h¡&

Š`m Amn OmZVo h¢ {H$ gmB©~o[a`m (ê$g)go
erVH$mb _| A[VerV go ~MZo Am¡a ^moOZ Ho$
{bE gmB©~o[a`m Ho$ ~Jwbo bå~r Xÿar nma H$aHo$
^maV AmVo h¡? AnZo {dÚmb` Ho$ nwñVH$mb` go
`m B§Q>aZoQ> go n[j`m| Ho$ àdmg g§~§Yr OmZH$mar
EH$Ì H$s{OE Am¡a njr àdmgnjr àdmgnjr àdmgnjr àdmgnjr àdmg nw{ñVH$m ~ZmB©`o&

H$mJO H$m üYN¿̨ m- dZm| H$mo ~MmZo H$z Amoa
EH$ N>moQ>m H$X_

B§Or{Z`[a¨J H$m°boO Ho$ EH$ {dÚmWu Zo
AnZo [ejH$ H$mo EH$ g§Xoe _mo~mBb na ^oOm-
H¥$n`m narjmE± amoH$ Xr{OE- no‹S>m| H$mo ~MmBE&

_mZm{H$ ̀ h EH$ _OmH$ h¡ {H$ÝVw Bggo {dMma
CR>Vm h¡ {H$ H$mJO Ho$ AË`{YH$ Cn`moJ H$mo
amoH$Zo H$s Amdí`H$Vm go A[YH$ CgHo$ üMH«$U
H$s Amdí`H$Vm h¡&

H$mJO H$m nwZíMH«$U Š`m| {H$`m OmE ?
h_ H$mJO na {bIVo h¢& ~hþYm h_ {bIZo go

^r A[YH$ H$mJO ~oH$ma H$a XoVo h¡& AYyao {bIo
H$mJO ̀ m AñnîQ> {bIo nÝZo gm_mÝ`V… ì`W© hmoVo
h¢ &

H$mJO h[aV òmoV AWm©V no‹S>m| go V¡̀ ma {H$ ò OmVo
h¢ Omo {XZ œº {XZ H$_ hmoVo Om aho h¢ AV… _yë`dmZ
h¢ Bg{bE XoI^mb H$a {H$\$m`V go Cn`moJ _| bm ò
OmZo Mm[hE &

EH$ Q>Z H$mJO ~ZmZo Ho$ {bE 17 no‹S> H$mQ>o OmVo h¢&
A[YH$ nona H$m Cn`moJ `m CgH$s ~~m©Xr H$m AW©
A[YH$ g§»`m _| no‹S>m| H$r H$Q>mB© hmoJr {Oggo {Zd©ZrH$aU
hmoVm h¡&

H$mJO ~ZmZo Ho$ {bE agm`Zm| H$m Cn`moJ
{H$`m OmVm h¡& Á`mXm H$mJO AWm©V A[YH$
agm`Zm| H$m Cn`moJ Omo h_mao Am¡a àH¥${V XmoZm|
Ho$ {bE hm{ZH$maH$ h¡& EH$ Am¡a amoMH$ VÏ`
`h h¡ {H$ H$mJO H$mo 5-7 ~ma nwZ…íMH«$U {H$`m
Om gH$Vm h¡&

{H«$̀ m H$bmn-6
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n[a`moOZm H$m ©̀ :
 aX²Xr AI~ma Ho$ H$mJO     go     üMH«$U H$mJOMH«$U H$mJOMH«$U H$mJOMH«$U H$mJOMH«$U H$mJO
H¡$go ~ZmVo h¢ H¡$go ~ZmVo h¢ H¡$go ~ZmVo h¢ H¡$go ~ZmVo h¢ H¡$go ~ZmVo h¢ ?

 Amdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«r:
2  ßbm{ñQ>H$ Ho$ Q>~, bH$‹S>r H$m Må_M, nmZr

gm\$, gyVr H$n‹S>m, AI~ma H$s aÔr, Vma H$s
Ombr, _mnZ H$n, ßbm{ñQ>H$ AmdaU, ãboÝS>a
({_lH$) ^mar nwñVH|$/amoba

 {d[Y{d[Y{d[Y{d[Y{d[Y:

1. nmZr go ^ao EH$ Q>~ _| AI~ma Ho$ N>moQ>o-N>moQ>o
Qw>H$‹S>o S>mbH$a EH$ {XZ VH$ ^rJZo Xr{OE&

2. Xmo H$n ^rJo nona _| N>… H$n nmZr S>mbH$a
nr{g ò O~ VH$ {H$ {_lU bwJXr O¡gm Z hmo
Om` & Cgo ñdoÀN>m Q>~ _| S>m{bE &

3.  Q>~ H$mo bwJXr go EH$ Mm¡WmB© ^a br{OE&

4. EH$ Ob amoYr gnmQ> gVh na H$n‹S>m \¡$bmB©̀ o&
Vma H$s Ombr _| go bwJXr H$s naV br{OE
Am¡a Ombr H$mo gmdYmZr go hQ>mB©̀ o &

5. \¡$br bwJXr H$mo X~mH$a A{V[aŠV nmZr {ZHmb
Xr{OE &

6.  Ombr H$mo H$n‹S>o na gmdYmZr go nbQ> Xr{OE
Am¡a Cgo Ñ‹TVm go X~mB ò H$mJOr bwJXr H$n‹S>o
na naV Ho$ ê$n _| hmoJr& Ombr H$mo hQ>m
Xr{OE &>

7.  H$B© K§Q>m| Ho$ ~mX nwñVH|$ hQ>m Xr{OE Am¡a Z ò
H$mJO H$mo gyIZo Ho$ {bE N>mo‹S> Xr{OE&

8.  Bgo gwImZo Ho$ {bE hò a Ś>m`a H$m Cn`moJ ̂ r
N˛∫ gH$Vo h¢ &

9.  QÁåz Nz˛ a§J H$s Hw$N> ~yy§Xo bwJXr ™ı {_bm XoZo go
`h H$mJO a§JrZ ~Z gH$Vm h¡& Z ò ~Zo

H$mJO na BñÌr H$aHo$ Bgo Amdí`H$ AmH$ma
Am¡a AmH¥${V`m| _| H$mQ> gH$Vo h¢ &

10.  Bg üYN¿̨ m H$mJO go Amn gwÝXa H$mS>©, \$mB©b
Hda, ~ñVo BË`m{X ~Zm gH$Vo h¢&

 XâVr/g§à[eV H$mS>© ~moS>©
Bgo H¡$go ~ZmVo h¢? Š`m `h {Q>H$mD$ hmoVm

h¡? AnZo Amam_ Ho$ {bE h_ XadmOo Am¡a
\$ZuMa BË`m{X ~ZmZo Ho${bE bH$‹S>r H$m Cn`moJ
H$aVo h¢& nhbo \$ZuMa BË`m{X ~ZmZo Ho$ bH$‹S>r
Ho$ ~‹S>o-~‹S>o bÆ>o Am¡a nQ>am| H$m Cn`moJ {H$`m
OmVm Wm &

BgHo$ {bE ~hþV go no‹S> H$mQo OmVo Wo {OgHo$
n[aUm_ _| {Zd©ZrH$aU go hþAm& naÝVw dV©_mZ
g_` _| H$mS>© ~moS>© H¡$go ~Zm`m OmVm h¡&
bH${‹S>`m| Ho$ N>moQ>o Qw>H$‹S>o, ~wamXm BË`m{X H$m
Cn`moJ H$aHo$ bwJXr ~Zm`r OmVr h¡& agm`{ZH$
gë\o$Q> S>mbZo na bwJXr go goë ẁbmoO {ZH$mbm
OmVm h¡&

bwJXr H$s g_Vb naV| {~N>mH$a CZH$s Xmo
naVm| Ho$ ~rM ~wamX| H$mo X~m`m OmVm h¡&
X~mH$a gyIZo XoZo na `h bH$‹S>r Ho$ g_mZ
Am¡a H$‹S>o Am¡a _O~yV nQ>ao (~moS>©) ~Z OmVm
h¡& g§à[eV ~ZmZo Ho$ {bE bH$‹S>r Ho$ N>moQ>o Qw>H$‹S>o
Am¡a bH$‹S>r Ho$ ~wamXo H$s Amdí`H$Vm hmoVr h¡&
AV… nyao no‹S> H$mQ>Zo H$s Amdí`H$Vm Zht hmoVr&
Bggo {Zd©ZrH$aU H$mo H$_ H$aZo _| ghm`Vm
{_bVr h¡&

àH¥${V _| O¡d {d{dYVm H$s Cn{ñW{V _| h_|
{ejm {_bVr h¡ {H$ àË`oH$ nm¡Yo Am¡a OÝVw H$m
n¥Ïdr na hmoZm CgH$m A[YH$ma h¡& Mmho dh h_mao
{bE Cn`moJr hmo `m Z hmo& àË`oH$ Ord Bg
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nÁ[a{ñW{V V§Ì H$m EH$ ^mJ h¡& {H$gr ñWmZr`
AWdm AÝ` Ord H$s hm[Z ^moOZ l¥§Ibm H$mo
à^m{dV H$aVr h¡ {Oggo g§gma H$s Ord {d{dYVm
à^m{dV hmoVr h¡& ̀ {X h_ úw·ƒy na O¡d {d{dYVm
H$mo ~MmE aIZm MmhVo h¢ Vmo h_o g§ajU g§JR>Z
H$m {hñgm ~ZZm hmoJm Am¡a AÝ` bmoJm| H$mo ^r
BgHo$ {bE OmJê$n H$aZm hmoJm, Š`m|{H$ h_
AmO Hw$N> àOm{V`m| H$mo bwßV hmoVo XoI aho| h¡,
H$b h_mar àOm{V ßy bwßV hmo gH$Vr h¡&

O¡d {d{dYVm H$m g§ajU _moQ>o Vm¡a na dZ
g§nXm H$m Ý`m`nyU© Cn`moJ H$aZm h¡ {Oggo
n[a{ñW{V V§Ì H$mo à^m{dV {H$ ò {~Zm h_ {Q>H$mD$
{dH$mg nm gH$Vo h¢ Am¡a dZ VWm {d{dYVm nyU©

OOOOO {ƒ _§S>b ^§S>ma, O¡d {d{dYVm, ñWmZr` àOm{V, nmXn Am¡a OÝVw, {Zd©ZrH$aU, _§S>b ^§S>ma, O¡d {d{dYVm, ñWmZr` àOm{V, nmXn Am¡a OÝVw, {Zd©ZrH$aU, _§S>b ^§S>ma, O¡d {d{dYVm, ñWmZr` àOm{V, nmXn Am¡a OÝVw, {Zd©ZrH$aU, _§S>b ^§S>ma, O¡d {d{dYVm, ñWmZr` àOm{V, nmXn Am¡a OÝVw, {Zd©ZrH$aU, _§S>b ^§S>ma, O¡d {d{dYVm, ñWmZr` àOm{V, nmXn Am¡a OÝVw, {Zd©ZrH$aU,
g§H$Q>J«ñV àOm{V`mg§H$Q>J«ñV àOm{V`mg§H$Q>J«ñV àOm{V`mg§H$Q>J«ñV àOm{V`mg§H$Q>J«ñV àOm{V`m Â,,,,, ¬Ïõo ü\ÁuoÆÁÂ, bmb {ddaU nw{ñVH$m, amîQ´>r` CÚmZ, g§ajU ñWb, bmb {ddaU nw{ñVH$m, amîQ´>r` CÚmZ, g§ajU ñWb, bmb {ddaU nw{ñVH$m, amîQ´>r` CÚmZ, g§ajU ñWb, bmb {ddaU nw{ñVH$m, amîQ´>r` CÚmZ, g§ajU ñWb, bmb {ddaU nw{ñVH$m, amîQ´>r` CÚmZ, g§ajU ñWb,
àdmg ZdmJV {dXoer àOm{V`màdmg ZdmJV {dXoer àOm{V`màdmg ZdmJV {dXoer àOm{V`màdmg ZdmJV {dXoer àOm{V`màdmg ZdmJV {dXoer àOm{V`m Â g§ajU & g§ajU & g§ajU & g§ajU & g§ajU &

• dZ Ord_ÊS>b Ho$ §̂S>ma h¡ &
• nm¡Ym| Am¡a OÝVwAm| _| {XImB© XoZo dmbr {^ÝZVm ({d{dYVm) Am¡a CZH$s n[adV©ZerbVm H$mo O¡d

{d{dYVm H$hVo h¢ &
• joÌ {deof `m Xoe {dXoe _| hr nm ò OmZo dmbo nm¡Ym| Am¡a OÝVwAm| H$mo  dhm± H$s ñWmZr` àOm{V`m± HhVo h¢&
• nhbo nm`r OmZo dmbr {H$ÝVw A~ n¥Ïdr na Or{dV Z nm`r OmZo dmbr àOm{V`m| H$mo {dbwßV àOm{V`m±

(EŠg{Q>§ŠQ>) H$hVo h¢ &
• nm¡Ym| Am¡a OÝVwAm| H$mo {OZH$s g§»`m KQ>Vo-KQ>Vo ~hþV H$_ ah JB© hmo Am¡a Omo {dbwßV hmoZo Ho$ H$Jma

na h¡ bwßV àm` `m g§H$Q>J«ñV àOm{V`m§ H$hbmVr h¢&
• A.d.g.g§ Ûmam, g§H$Q>J«ñV Am¡a bwßV àm` àOm{V`m| H$m {ddaU nwñVH$ ê$n _| àH$m[eV {H$`m h¡

{OgH$m bmb {ddaUbmb {ddaUbmb {ddaUbmb {ddaUbmb {ddaU nwñVH$ Zm_ h¡&
• dÝ` OrdZ H$mo àmH¥${VH$ n`m©daU Ho$ gmW gwa[jV aIZo H$m ñWmZ amîQ́>r` CÚmZ h¡&
• n[j`m| H$s A[YH$Vm dmbo dZ OrdZ g§ajU E•ÆÁ∫lÆ `m g§ajU ñWbr g§ajU ñWbr g§ajU ñWbr g§ajU ñWbr g§ajU ñWbr h¡&
• Km|gbo ~ZmZo Ho$ {bE n[j`m| H$m ŷ{_ Ho$ EH$ ñWmZ go Xÿgao ñWmZ H$mo OmZm àdmg h¡&
• H$mJO H$m Cn`moJ {H$\$m`V go H$aZm Mm{hE & A[YH$ H$mJO H$m Cn`moJ H$aZo go dZ {dZme hmoVm h¡&

OrdZ AmZo dmbr nr{‹T`m| Ho$ {bE gwa[jV ah
gH$Vm h¡& àH¥${V _Zwî` H$s Amdí`H$VmAm| H$mo
nyam H$aZo Ho$ {bE n`m©ßV h¡ naÝVw CgHo$ bmbM
H$s Amny{V© Zht H$aVr &

Bg àH¥${V H$mo AnZo bm^ Ho$ {bE Cn`moJ
H$aZo H$m {dMma H$aVo h¢ naÝVw h_ àH¥${V H$mo
~ZmE aIZo H$m H$moB© à`mg Zht H$aVo& _Zwî`
àH¥${V H$m Ho$db EH$ N>moQ>m A§e h¡& dhr g~
Hw$N> Zht h¡& ̀ {X h_ àH¥${V H$s ajm H$aVo h¢ Vmo
h_mar ajm hmoJr & Æz úw·ƒy Ãßy \ÊoÏ EÁ{∫ úÁ{áÁı

N˛y á∫Áz“∫ “{@ ™åÏ…Æ N˛Áz \{ƒ uƒuƒáoÁ N˛Áz ÃÏ∫uqo

∫Qåz N˛y Δús ¬zåy YÁu“L@

h_Z| Š`m grIm ?$

_w»` eãX
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1.  Bgo n[‹T`o Am¡a ZrMo {bIo àíZm| Ho$ CÎma Xr{OE &> AS1

O¡d {d{dYVm-2050

O¡d {d{dYVm na nm{Q>©`mo| H$s N˛Á}ã¢¿˛ıÃ h¡Xam~mX -2012  _| MMm© {H$ ò J ò EH$ g_mMma Ho$ AZwgma
AJbo Mma XeH$m| _| n¥Ïdr na àmH¥${VH$ g§gmYZ, Kmg Ho$ _¡XmZm|, nd©Vm|, ~\©$, ewîH$ Am¡a AY©ewîH$
_¡XmZm§o _| hr gr{_V ah OmE§Jo &

df© 2050 VH$ O¡d {d{dYVm Anyd©Jm_r (AmJo Z ~‹TZo dmbr) hmoJr & dmVmdaU H$m n[adV©Z _w»`
KQ>H$ ahoJm & bJ^J >1.3 bmI n«mH¥${VH$ n[a{ñW[{V V§Ìm| {~Zm {H$gr dmñV{dH$ àOm{V Ho$ ah|Jo&

(a§Jo hwE joÌ {d{dYVmhrZ joÌm| H$mo gy{MV H$aVo h¢ Am¡a bmb joÌm| _| A[YH$V_ O¡d {d{dYhrZVm
[XImB© XoVr h¡& )

a§J g§Ho$V dmbo joÌ Š`m gy{MV H$aVo h¢ ?
{H$Z joÌm| _| A[YH$V_ O¡d {d{dYVm _| hm{Z hþB© h¡ ?
{H$Z joÌm| _| Ý`yZV_ O¡d {d{dYVm H$s hm{Z hþB© h¡?
df© 2010-2050 VH$ Amn O¡d {d{dYVm H$s {ñW{V _| Š`m A§Va nmVo h¢ ?
Amn h_mar O¡d {d{dYVm H$mo ~MmE aIZo Ho$ {bE Š`m gwPmd XoVo h¢ ?

(Courtesy CoP-2012 on biodiversity-Hyderabad)
2. dZ O¡d {d{dYVm Ho$ §̂S>ma h¡ Amn H¡$go H$h gH$Vo h¡ ? H$maU ~VmB ò & AS1

3. (a) {dbwßV (b) g§H$Q>J«ñV (c) ñWmZr` eãXm| go Amn Š`m g_PVo h¢ & AS1

4. n[j`m| Ho$ àdmg Ho$ nrN>o d¡km{ZH$ H$maU Š`m h¡? AS1

[ejm gwYma
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5. [MÌ _| [XImE ñWmZr` Ed§ g§H$Q>J«ñV àOm[V`m| H$mo nhMmZ Ha [MÌ Ho$ ZrMo {b{IE &AS2

6. O¡d {d{dYVm gå_obZ g§MmbZ H$s Š`m Amdí`H$Vm h¡? `h H$~ Am¡a H$hm± g§Mm{bV {H$`m J`m
Am¡a BgHo$ CÔoí` Š`m Wo& BZH$s OmZH$mar EHÌ H$s{OE &  AS4

7. AmOH$b MrVo Am¡a ßÁ¬Ó O¡go OmZda h_mao Kaoby BbmH$m| _| Kwg AmVo h¢& AmnH$o$ {dMma _| Eogm
Š`m| hmoVm h¡& BgH$m ³¶m H$maU hmo gH$Vm h¡? AS2

8. AnZo go ~‹S>m| H$s ghm`Vm boH$a AmO Am¡a 30 df© nyd© nm`o OmZo dmbo OÝVwAm|/n[j`m| H$s gyMr
~ZmB©`o & CZHo$ bwßV hmoZo Ho$ Hw$N> H$maU {b[QE & AS4

9. AnZo Amg-nmg (_mohëbo) Ho$ EH$ joÌ H$mo MwZH$a Cg_o ahZo Am¡a AmZo dmbo OÝVwAm| H$s EH$
{XZ Ho$ {bE JUZm H$s{OE Am¡a CZH$s gy{M VWm ßbm°Q> J«m\$ V¡̀ ma H$s{OE & AS4

10.no‹S> H$mo EH$ n[a{ñW{V V§Ì _mZVo h¢ Vmo Cggo Ow‹S>o nmXn Am¡a OÝVwAm| H$s gyMr XO©
H$s{OE ?AS4

11. B§Q>aZoQ na AWdm nwñVH$m| _| ImoOH$a ^maV Ho$ njr g§ajU ñW{b`m| Ho$ {df` _| OmZH$mar EH$Ì
H$s{OE & ^maV _| àdmg H$aZo dmbo n[j`m| H$s gyMr ~ZmB`o &>  AS4

12.ñWmZr` dZ {d^mJ Ho$ H$m`m©b` _| OmH$a dhm± Ho$ n[j`m|, OÝVwAm| H$m {ddaU EH$Ì H$s{OE&AS4

13.n¥Ïdr na g~go A[YH$ O¡d {d{dYVm H$hm± nm`r OmVr h¡& oz¬ÊTÁmÁ Nz˛ ™ÁåuYfi ™ı EnÆuáN˛ \{ƒ
uƒuƒáoÁ üÁÊoÁı N˛Áz ÃÓuYo N˛yu\L @ AS5

14.O¡d {d{dYVm H$m Amn Š`m AW© bJmVo h¢ ? Amn H¡$go H$h gH$Vo h¢ {H$ Ordm| _o| {d{^ÝZVmE±
nm`r OmVr h¡&  AS6

15._mZd J[V{d[Y`m| H$o H$maU h_mar O¡d {d{dYVm H$r A[YH$V_ ZwH$gmZ hþAm h¡& CZH$r ajm Ho$
Hw$N> Cnm` gwPmB©̀ o & AS6

16. Amn O~ EH$ CÚmZ, g§ajU ñW¬r ÆÁ {M{‹S>`mKa _| AZoH$ àH$ma Ho$ nm¡Ym| Am¡a OÝVwAm| H$mo
XoIVo h¢ Vmo AnZr àgÝZVm H¡$go ì`ŠV H$a|Jo ? Hw$N> n§{ŠV`m| _| {b[IE & AS6

17. O¡d {d{dYVm Am¡a g§ajU na ~mobZo Ho$ {bE EH$ {Z~§Y {b[I ò &   AS6

18. amZr H$hVr h¡ {H$ O¡d {d{dYVm g§ajU h_mao Ka go àmaå^ hmoVm h¡& Š`m dh ghr h¡? Amn
 CgH$m g_W©Z {H$g àH$ma H$amoJo? BgHo$ {cE AmnH$m {dMma ~VmBE? AS6

19. eoa go g§ajU go {bE à`ËZ H$aVo g_` h_ AÝ` {H$Z dñVwAm|/Ordm| H$m g§ajU H$aVo h¢ ? AS7

20. OZVm H$mo O¡d {d{dYVm g§ajU Ho$ à{V OmJê$H$ H$aZo Ho$ {bE Hw$N> Zmao AWdm na-nÌ
(n¡\$boQ>  V¡`ma H$s{OE ?) AS7
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oz¬ÊTÁmÁ EÁ{∫ AmÝY« àXoe Ho$ amîQ´>r` CÚmZ Am¡a g§ajU Nz̨ ã¸

H«$. g§, am. CÚmZ/g§. ñWb {Obm/∫Á[Æ∫Á[Æ∫Á[Æ∫Á[Æ∫Á[Æ nm¡Yo Am¡a OÝVw
H$db g§ajU ñWb

1. H$db g§ajU ñWbr Am{Xbm~mX (T.S) MrVo, eoa, V|XþAm, [haU Am¡a _moa

2 àmU{hVm g§ ñWbr Am{Xbm~mX (T.S) eoa, V|XþAm H$mbo [haU, gmag, ~Jwbo

3 EVwê$ZJa_ g§ ñWbr da§Jb (T.S) eoa ~m{Hª$J {haU, O§Jbr ^mby, bmo_‹S>r
O§Jbr {~ëbr

4 nmH$mb g§ ñWbr da§Jb (T.S) gmJm¡Z Ho$ no‹S>, ~m§g, eoa, V|XþE, Zrb Jm`
bH$‹S>~¿Km (hB©dm)

5 {H$ÝZagmZr g§ñWbr Iå__ (T.S) gmJm¡Z Ho$ no‹S>, ~m§g, eoa, O§Jbr Hw$Îmo,
ñZmJ ^mby, qMH$mam, J§Xbo _Ja_ÀN>

6 nmnrH$m|S>m g§. ñWbr  nyd© Am¡a n[íM_ O§Jbr Hw$Îmo, bH$‹S>~¿Ko, eoa, V|XþE
                       JmoXmdar      Jm¡S> _mCO {haU, ~m{Hª$J h[aU

7 H$moëboê$ g¢ŠMwar  n[íM_r JmoXmdar O§Jbr Hw$Îmo, Ob nar, ~Jwbo, âb¡q_Jmo

   8 H$mo[a¨Jm g¡ŠMyar nyd© JmoXmdar gr Jëb gmag ~Jybo ~ÎmI
âb¡q_Jmo

9 H¥$îUm g¢ŠMyar H¥$îUm Am¡a _ÀN>r_ma {~{ëb`m§, Am°Q>a, ^o[‹S>`o, njr
Jw§Qy>a

10 §ÁV ÃÊ∫qm úu∫ÆÁz\åÁ H$ar_ZJa (T.S) gmJm¡b, eoa, b§Jya, g§m^a
AOJa, MrVo

11 ∫Á\yƒ TÁÂáy §ÁV GtΩÆÁå N˛åÓ|¬ {haU, §ÁV, uÃÆÁ∫, úqy

\Áz‰gåÁ (EZoŠga)
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™ÁåƒoÁ Ho$ {déÕ OÝVwAm| H$m _wH$X_m
nmbVm h¡ Am¡a n[anŠd ~ZmH$a CZH$mo [IbmVm
h¡ VWm Ã“Á∫Á XoVm h¡&

Š`m hmoJm `{X g^r OmZda {ZíM` H$a| {H$
do _Zwî`m| Ho$ {dê$Õ H«y$aVm H$m _wH$X_m MbmE
Am¡a CÝh| AXmbV bo OmE§ & 1,000 df© nwamZr
H$hmZr AmO ^r H$hr OmVr h¡ AmB`o nTo&

AmË_mAm| Ho$ amOm {~am\$ Zo AnZo {g§hmgZ
go CR>Vo hþE \¡$gbm gwZm`m Am¡a H$hm `{X Amn
_Zwî` ào_ Am¡a H$ê$Um nyU© ì`dhma aImoJo Vmo `o
OÝVw ßy å MmhVo hþE AmnH$m gmW X|Jo & ñdJ©
Am¡a n¥Ïdr EH$ hm|Jo & dfm© gm_mÝ` hmoJr& {H$gr
H$mo {ZX}e `m _mJ© Xe©Z H$s Amdí`H$Vm Zhr
hmoJr & g^r MrO| R>rH$-R>mH$ ah|Jr& Amn _Zwî`
Æz g_PmoJo Vmo OrdZ ~Xb Om òJm Am¡a g^r
OJh em§[V Am¡a gwI hmoJm &

" Amn _Zwî` amÁ` H$aZm MmhVo h¢ Vmo AmnH$mo
_mZdVm Ho$ gmW godm H$aZm n‹S>oJm& Amn ZoV¥Ëd
H$aZm MmhVo h¢ Vmo AmnH$mo AmkmH$mar hmoZo H$m
AW© OmZZm hmoJm& Amn Bg àH$ma amÁ` H$amoJo Vmo
OÝVw XþIr Zhr ah|Jo Am¡a AmnH$mo ZwH$gmZ Zht
nhþ±Mm`|Jo & gmam g§gma AmnH$s ghm`Vm H$aoJm
Am¡a AmnH$mo Zht WH$m`oJm&

" Š`m Amn g_PVo h¢ {H$ Amn emgZ H$a
gH$Vo h¢ Am¡a gM_wM BgH$s CÝZ{V H$a gH$Vo h¢?

" _¢ {~am\$ {dídmg Zht H$aVm {H$ Eogm
hmo gH$mV h¡& {díd ̂ `^rV h¡& Amn Bgo {dH${gV
å“Î H$a gH$Vo h¢ & Am[Ia Amn hr AnZo H$mo ~Xb
gH$Vo h¢ &

" na_mË_m Zo g^r H$mo OrdZ {X`m h¡&
B©ída Ho$ g^r Ord Ûmam nmo[fV hmoVo h¢ Vmo g^r
H$mo B©ída H$m YÝ`dmX H$aVo hþE CgHo$ ~Vm ò
_mJ© na MbZm Mm[hE& g^r Ord Eogm H$aZm
MmhVo h¢ Š`m|{H$ `h CgHo$ {bE àmH¥${VH$ h¡&
na_mË_m H¡$go {H$gr H$mo OrdZ Xo H$a CgH$m
nmbZ H$aVm h¡& dh CÝh| H$ê$Um Am¡a ào_ go

" Bg{bE _Zwî` _oar ~mV H$m nmbZ H$amo
AnZo Amn _| ào_ Am¡a H$ê$Um ~TmAmo& Bgo AnZo
{ZU©`, AnZo Xoe Am¡a nyao g§gma _| g^r OJh
{dH${gV H$amo>".V~ amOm {~am\$ Zo Kmo[fV {H$`m
A~ _¢ AnZm {ZU©` XoVm hÿ±&>"

 V~ amOm Zo g^r gh`moJr, g§V AmË_m,
_Zwî` à{V{ZuY, OÝVwAm| Ho$ àH$ma I‹S>o hmo J`o
Am¡a amOm Ho$ {ZU©̀  H$s àVrjm H$aZo bJo &

" B©ída H$s H¥$nm go _oam {ZU©̀  OmZdam| Ho$
nj _| h¡& CÝh| gVm`m Am¡a àVm[‹S>V {H$`m J`m
h¡& bo{H$Z A~ _oao gm_Zo `h ñnîQ> h¡ {H$ _Zwî`
Zo A~ `h g_P {b`m h¡ {H$ B©ída H$s AÝ`
H¥${V`m| H$mo {H$VZm ZwH$gmZ nhþ±Mm`m h¡ Am¡a
CåHo$ {Z`_m| Ho$ Z _mZH$a {H$VZm JbV {H$`m
h¡& OmZdam| Zo Omo _Zwî`m| Ho$ {dê$Õ _wH$X_m
{H$`m h¡ _Zwî` CZH$m Xmofr h¡ Omo CgZo A~ VH$
{H$`m h¡&

" Amn _Zwî`m| H$mo MoVmdZr Xr OmVr h¡
{H$ Amn AnZo gmWr Ordm| Ho$ à{V AnZm ì`dhma
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~Xbo Am¡a ̀ h {Z{íMV {dídmg {Xbm |̀ Bg AXmbV
H$mo {H$ _¢ Bg AXmbV H$s H$m ©̀dmhr H$m [aH$mS>©
D±$Mo gwàr_ H$moQ>© H$mo ^oO ahm hÿ± &

" ¶{X h‘ Zht ~Xbo Vmo ¶o Omda EH$-
EH$ H$a Ho$ Æz OmZda Bg YaVr go bwá hmo OmE±Jo&
Am¡a AmnH$mo dmVmdaU ‘| gm±g boZm ‘wpíH$b hmo
OmEJm&

"¶{X h‘ {’$a ̂ r Zht ~Xbo, Vmo AmH$me
H$‘µOmoa n‹S> Om¶oJm Am¡a n¥Ïdr AnZr hH$sH$V gy¶©
Ho$ g‘j ì¶º$ H$aoJr& Amn AnZo Obme¶m| d
dfm© H$m nmZr nrZo bm¶H$ Zht N>mo‹S>|Jo&

"¶{X h‘ Zht ~Xbo Vmo hmbV Am¡a ^r
Iam~ hmo Om¶oJr& ‘m¡g‘ H$m H$moB© {R>H$mZm Zht
ahoJm Am¡a Obdm¶w ^r A{ZpíMV hmoJr& YaVr
CnOZm ~§X H$a XoJr Am¡a AmH$me ~agZm N>mo‹S>
XoJm& J‘u Ho$ nhbo hr no‹S>-nm¡Ym| Ho$ nÎmo P‹S>
OmE±Jo Am¡a ’$b nH$Zo go nhbo hr {Ja OmE±Jo&

"¶hr§ BgH$m A§V Zht hmoJm, ¶h {dZme Omar
ahoJm, new, ‘N>br, ‘wJu Am{X {OÝh| Amn ImZo
Ho$ {bE Cn¶moJ H$aVo h¢ ¶m Vmo ~r‘ma n‹S> OmE±Jo
¶m ImZo bm¶H$ Zht ah|Jo, ¶m ‘a OmE±Jo& Am¡a h‘
g~ Amng ‘| ^moOZ Ho$ {bE b‹S>Zo bJo|Jo, ³¶m|{H$
^moOZ-nXmWm] H$s AË¶§V H$‘r hmo Om¶oJr&

"A§V ‘|, h‘| BZ g^r ‘mJm] H$mo N>mo‹S>Zm hr
hmoJm- ho B©ída! ‘oar ghm¶Vm H$s{OE-‘Zwî¶ AnZr
pñW{V Ho$ ‘hËd H$mo ̂ yb ahm h¡, dh AmnH$s gÎmm
H$mo {dñWm{nV H$a ahm h¡, AV… BgH$m gm‘«mÁ¶
YaVr na A{YH$ {XZm| VH$ Zht ah nmEJm&

"AV… ho ‘Zwî¶mo! ‘oar ~mVm| na Ü¶mZ Xmo,
Am¡a ‘oar MoVmdZr gwZmo& A~ ^r AnZm amñVm
~Xbmo&

"ho ‘Zwî¶mo! B©ída Zo Bg n¥Ïdr na AmX‘
Am¡a B©d H$mo ^bmB© Ho$ H$m¶m] Ho$ {bE ^oOm Wm,
CÝht Ho$ d§eO h‘, g~Hw$N> Zï> H$aZo na Vwbo h¢&
aMZm H$aZm ̂ br ~mV h¡; Am¡a Vw‘ ̂ r ̂ bo ~Zo ah
gH$Vo hmo& AV… Bg {dZme go g§Kf© H$aZo Ho$ {bE
AnZo Am{dîH$mam| Am¡a aMZmAm| H$m à¶moJ H$amo&
pñW{V¶m| ‘| ~Xbmd H$aZm hr hmoJm O¡gm {H$ ‘¢Zo
H$hm h¡&

"A~ AmAmo, ‘¢ Vwåh| Vwåhmao H$V©ì¶m| H$mo

¶mX {XbmD±$- AmnZo Hw$N> new nmb aIo h¢, Am¡a
CÝh| Aml¶ Am¡a {Z¶{‘V ê$n go nmZr-^moOZ H$s
AmXV n‹S> JB© h¡, do nwZ… O§Jb ‘| OrdZ ì¶VrV Zht
H$a gH$Vo&

"Amn ‘Zwî¶m| H$s A~ CZHo$ à{V {Oå‘oXmar
h¡& A~ AmnH$s CZHo$ ñdmñÏ¶ Ed§ OrdZ Ho$ à{V
Odm~Xohr h¡& AmnH$mo CZHo$ D$na emgZ Zht, ~pëH$
CZH$s godm H$aZr hmoJr {Oggo do AmnH$mo AnZr
~ohVa godmE± Xo gH|$& ¶o Ord ~‹S>o ̂ mobo hmoVo h¢& do
g‘¶ ahVo Vw‘na {’$a go {dídmg H$aZo bJ|Jo ¶{X
Vw‘ AnZm ¶h H$V©ì¶ ̂ br^m±{V {Z^mVo hmo&

"¶h ‘oam {dMma h¡ Am¡a B©ída BgHo$ gmjr
h¢& ¶hr ‘oam {ZU©¶ h¡ "

amOm H$s Bg ~mV H$mo gwZH$a àOm Zo e‘© go
{ga PwH$m {b¶m& H$moB© Hw$N> ̂ r Zht ~mob nm¶m& A§V
‘| bmoM©‘mM| Zm‘H$ ‘{hbm gm‘Zo AmB© Am¡a CgZo
H$hm- ho amOm! h‘ AnZr JbVr ñdrH$ma H$aVo h¢&
Amn Ûmam {X¶m J¶m {ZU©¶ ghr h¡& A~ h‘ Bg
àH$ma H$s JbVr Zht H$a|Jo& O§VwAm| Ho$ à{V H«y$aVm
Ë¶mJH$a CZHo$ gmW ào‘nyd©H$ ah|Jo&

¶h g¥{ï> g~H$s h¡& ‘Zwî¶ Am¡a new-njr
g~ g‘mZ h¢& g¥{ï> Ho$ {H$gr EH$ ̂ mJ H$mo hm{Z hmo
Vmo CgH$m à^md g§nyU© g¥{ï> na n‹S>Vm h¡& ào‘, X¶m,
H$éUm Am{X H$mo ¶{X h‘ AnZo ñd^md ‘| AnZmE±
Vmo EH$Vm H$m {dH$mg hmoVm h¡& ¶{X h‘ àH¥${V H$s
ajm H$a| Vmo àH¥${V h‘mar ajm H$aoJr& ¶h ~mV àOm
H$mo ‘mby‘ hmo JB©&
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H$jm VI Ho$ Amdmg nmR> ‘| AmnZo Amdmg
g§~§{YV H$B© ~mV| grIr& CZ‘| go Hw$N> ¶mX H$aZo
H$s H$mo{ee H$s{OE&

nm¡Ym| Am¡a O§VwAm| Ho$ ahZo Ho$ ñWmZ H$mo
Amdmg H$hVo h¡&
AZoH$ nm¡Ym| Am¡a O§Vw EH$ hr Amdmg ‘|
ahVo h¢&

Eogo H$B© VÏ¶m| H$s gyMr ~ZmZo H$s H$mo{ee H$amo&
Mma Mma N>mÌm| Ho$ g‘wh ~ZmAmo&

…………………………………..
…………………………………..
…………………………………..

bo{H$Z ‘oao MmMm Orbo{H$Z ‘oao MmMm Orbo{H$Z ‘oao MmMm Orbo{H$Z ‘oao MmMm Orbo{H$Z ‘oao MmMm Or
CÝh | nm[apñW{VH$ V§ÌCÝh | nm[apñW{VH$ V§ÌCÝh | nm[apñW{VH$ V§ÌCÝh | nm[apñW{VH$ V§ÌCÝh | nm[apñW{VH$ V§Ì

H$hVo h¢&H$hVo h¢&H$hVo h¢&H$hVo h¢&H$hVo h¢& Vmbm~ Am ¡a O§Jb AmdmXVmbm~ Am ¡a O§Jb AmdmXVmbm~ Am ¡a O§Jb AmdmXVmbm~ Am ¡a O§Jb AmdmXVmbm~ Am ¡a O§Jb AmdmX
h¡&h ¡&h ¡&h ¡&h ¡&

H$mo {Z¶§{ÌV H$aVo h¢& Q>moñbmo go nhbo ^r H$B©
n[apñW{V{dX Ord Am¡a CZH$s n[apñW{V H$s
à{VM¶m© Am¡a g§~§Ym| H$mo g‘PH$a CZHo$ {bE
Amdmg, O¡d‘§S>b VWm nm[apñW{VH$ V§Ì O¡go
Zm‘m| H$m Cn¶moJ {H$¶m&

nm[apñW{VH$ V§Ì Bg eãX Ho$ BñVo‘mb
{H$¶o OmZo go nhbo H$B© bmoJm| Zo àH¥${V Ho$ A§Va
g§~§Ym| H$m AbJ BH$mB© Ho$ ê$n ‘| N>moQ>o ñVam| na
Amdmg Am¡a ~‹S>o ñVa na O¡d VmH$m AÜ¶¶Z
{H$¶m& ‘§S>b Vm‘ñbo nhbo d¡km{ZH$ Wo, {OÝhm|Zo
BZ g^r {H«$¶mAm| H$mo H$m¶m©Ë‘H$ BH$mB© Ho$ ê$n ‘|
XoIm& Bg{bE A~ ¶o g^r nmañn[aH$ MMm©E§
nm[apñW{VH$r Ho$ A§VJ©V AZoH$ ̂ mJm| ‘|  (BH$mB©¶m|
‘|) AÜ¶¶Z {H$¶o OmVo h¢&

………………………………..
Eogr e§H$mE§ AmnHo$ ‘Z ‘| C^a gH$Vr h¡&

nm[apñW{VH$ V§Ì ¶o eãX {H$g àH$ma ApñVËd ‘|
Am¶m Am¡a ¶o Amdmg go H¡$go {^Þ h¡ ¶o OmZZo H$s
H$mo{ee H$a|Jo&

nm[apñW{VH$ V§Ì ³¶m h¡?nm[apñW{VH$ V§Ì ³¶m h¡?nm[apñW{VH$ V§Ì ³¶m h¡?nm[apñW{VH$ V§Ì ³¶m h¡?nm[apñW{VH$ V§Ì ³¶m h¡?
nhbr ~ma nm[apñW{VH$ V§Ì eãX H$mo

BñVo‘mb (à¶moJ) E.Or. Q>mñbo (Vmñbo) (EH$
{~«{Q>e dZñn{V VWm nm[añW{V V§Ì) Zo {H$¶m,
CÝhm|Zo nm[apñW{VH$ V§Ì H$mo àH¥${V H$s BH$mB©
~Zm¶m& CZHo$ AZwgma àH¥${V EH$ V§Ì Ho$ ê$n ‘|
H$m¶© H$aVr h¡, {Og‘| g^r Ord, Ordm| Ho$
g‘wXm¶ na nm[apñW{V VWm {ZOud KQ>H$m| go
à^m{dV hmoVo h¢ Am¡a CZH$m à^md n[apñW{V¶m|

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶
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2. dJm©H$ma IoÌ H$mo ZrMo {X¶o J¶o {MÌ O¡go
(EH$ YmJo go) ~m§Y bmo&

3. Bg ^mJ H$m {ZarjU H$amo& BZ‘| nm¶o
OmZo dmbo nmoYm| Am¡a O§Vw (Ordm| H$m)
{ZarjU H$[aE& BgHo$ {bE b|g H$m Cn¶moJ
H$s{OE&

4. g^r Ordm| H$mo XO© H$aHo$ gyMr ~ZmAmo
Am¡a A{YH$ Ord nmZo Ho$ {bE Amn O‘rZ
H$mo ImoX H$a JhamB© ‘| ^r AÜ¶¶Z H$a
gH$Vo h¢&

[MÌ[MÌ[MÌ[MÌ[MÌ-2 : dJ© ‘rQ>a H$m joÌdJ© ‘rQ>a H$m joÌdJ© ‘rQ>a H$m joÌdJ© ‘rQ>a H$m joÌdJ© ‘rQ>a H$m joÌ

AdbmoH$Z H$m n[aUm‘AdbmoH$Z H$m n[aUm‘AdbmoH$Z H$m n[aUm‘AdbmoH$Z H$m n[aUm‘AdbmoH$Z H$m n[aUm‘ : (AmnHo$ {ZarjU
H$s {Q>ßnUr H$s{OE)

………………………………….

………………………………….

……………………………….....

……………………………….....

……………………………….....

……………………………….....

……………………………….....

……………………………….....

……………………………….....

³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?
³¶m AmnH$mo ‘mby‘ h¡ {H$ nm[apñWVrH$ V§Ì

‘| {H$gr Amdmg ‘| Ordm| Ho$ ~Xbmd ¶m CZHo$
nm[apñW{VH$ V§Ì go {ZîH$mgZ VWm àdoe Ho$
~mao ‘| AÜ¶¶Z {H$¶m OmVm&

A~ AmnH$mo nVm MboJm {H$ d|H$Q>oe Am¡a
Jm¶Ìr AnZr AnZr ~mV na ghr Wo& d|H$Q>oe
{Og Amdmg H$s ~mV H$a ahm h¡, dmo EH$ ~‹S>o
nm[apñW{VH$ V§Ì H$m EH$ ^mJ h¡&

{ZåZ AZw^mJ h‘ nm[apñW{VH$ V§Ì H$s
g§aMZm VWm H$m¶© Ho$ ~mao ‘| g‘PZo H$m à¶ËZ
H$a|Jo&

nm[apñW{VH$ V§Ì H$s g§aMZmnm[apñW{VH$ V§Ì H$s g§aMZmnm[apñW{VH$ V§Ì H$s g§aMZmnm[apñW{VH$ V§Ì H$s g§aMZmnm[apñW{VH$ V§Ì H$s g§aMZm
d|H$Q>oe Am¡a Jm¶Ìr H$s e§H$m go h‘ ¶o

AZw‘mZ bJm gH$Vo h¢ {H$ h‘mao Amg-nmg AZoH$
nm[apñW{VH$ V§Ì h¡& N>moQ>m IoV, Vmbm~ ¶m nmoIa
VWm AmnH$s nmR>embm H$s ~{J¶m ¶o g^r
nm{apñW{VH$ V§Ì Ho$ CXmhaU h¢&

Ü¶o¶ … AnZr nmR>embm Ho$ AWdm Ka Ho$
~JrMo H$s n[apñW{V V§Ì, CgH$s ~ZmdQ> H$m
AÜ¶¶Z H$aHo$ Cgo g‘PZm& BgHo$ {bE h‘|
{ZåZ {b{IV gm‘{J«¶m| H$s Amdí¶H$Vm hmoJr&

Amdí¶H$ gm‘J«r … ‘mnZ Q>on, añgr, N>moQ>r
bH${‹S>¶m§, AmdYu b|g, ê$‘mb&

H$m¶©{d{Y … nm{apñW{VH$ V§Ì H$mo g‘PZo Ho$
{bE AmnH$mo {ZåZ H$m¶©{d{Y H$aZr n‹S>oJr&

1. EH$ dJm©H$ma n[aga (EH$ dJ© ‘rQ>a)
(EH$ ‘rQ>a b§~mB©, EH$ ‘rQ>a Mm¡‹S>mB©)
Kmg dmbr ^y{‘ ¶m Iwbm ‘¡XmZ ¶m
Yybdmbr OJh ¶m nJS>§S>r MwZ bmo&

à¶moJembm H$m¶©H$bmnà¶moJembm H$m¶©H$bmnà¶moJembm H$m¶©H$bmnà¶moJembm H$m¶©H$bmnà¶moJembm H$m¶©H$bmn
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MMm© H$s{OEMMm© H$s{OEMMm© H$s{OEMMm© H$s{OEMMm© H$s{OE :
ZrMo {X¶o J¶o joÌ ‘| H$m¡Z go gOrd nm¶o
J¶o& ¶{X g§^d hmo Vmo CÝh| {JZZo H$s
H$mo{ee H$s{OE&
AÜ¶¶Z {H$¶o J¶o joÌ ‘| H$m¡Zgo Ord
g~go Á¶mXm nm¶o J¶o?
Xygao N>mÌm| go (¶m {‘Ìm| go) AmnH$m
Aä¶mg joÌ {H$g Vah AbJ Wm?
gOrdm| Ho$ Abmdm AmnZo AnZo joÌ ‘|
H$m¡Zgr MrOm| H$mo XO© {H$¶m?

D$na {X¶o J¶o H$m¶©H$bmn go h‘ ¶o AZw‘mZ
bJm gH$Vo h¢ {H$ EH$ nm[apñW{VH$ V§Ì ‘| AZoH$
gOrd AnZo AnZo n¶m©daU (dmVmdaU) ‘| ahVo
h¢& gOrd O¡go nm¡Yo O§Vw Am¡a gyú‘Ord n[apñW{VH$
V§Ì Ho$ O¡{dH$ KQ>H$ H$hbmVo h¢, O~{H$ {‘Q²>Q>r,
nmZr, gy¶© H$m àH$me BË¶m{X H$mo AO¡{dH$ KQ>H$
H$hVo h¢&

¶o g^r Ord EH$ gmW ahVo h¢ Am¡a EH$ Xÿgao
go AZoH$ {d{Y¶m| Ûmam A§VMMm© H$aVo h¢&

O¡{dH$ KQ>H$m| ‘|O¡{dH$ KQ>H$m| ‘|O¡{dH$ KQ>H$m| ‘|O¡{dH$ KQ>H$m| ‘|O¡{dH$ KQ>H$m| ‘|
A§Va{Z^©aVmA§Va{Z^©aVmA§Va{Z^©aVmA§Va{Z^©aVmA§Va{Z^©aVm

{MÌ ‘| {X¶o J¶o VrZ Ho$ {M• ³¶m Bemam
H$aVo h¢?
KmJo go eoa VH$ Ho$ ‘mJ© H$mo {M• bJmAmo&
Xÿgao ‘mJm] H$mo ^r Amn {M• bJm gH$Vo
h¢&
{H$Z Or{dV nXmWm] na (Ordm| na)
IaJmoe {Z ©̂a hmoVm h¡& CZHo$ Zm‘ {bImo&
{H$VZo Ord (O§Vy) IaJmoe na {Z^©a
H$aVo h¢? CZHo$ Zm‘ {b{IE&

nm¡Ym| Am¡a O§VwAm| Ho$ nmofU g§~§Ym| H$mo h‘
OmZVo h¢& BgHo$ Abmdm nm¡Ym| Am¡a O§VwAm| ‘|
OJh Ho$ {bE àOZZ Ho$ {bE VWm Aml¶ Ho$
{bE ^r A§Va {Z ©̂aVm XoIr Om gH$Vr h¡&

nm¡Yo AnZm ^moOZ H$hm± go nmVo h¢?
O§VwAm| H$mo {OdrVVm Ho$ {bE Am¡a {H$Z
MrOm| H$s Oê$aV hmoVr h¡?

h‘| ¶h nVm MbVm h¡ {H$ {g’©$ O¡{dH$
KQ>H$ hr AnZo Amn na A§V{Z^©a Zht hmoVo,
~pëH$ O¡{dH$ Am¡a AZ¡{VH$ [aVr KQ>H$ (O¡go
hdm, nmZr, {‘Q²>Q>r Am{X ^r EH$-Xÿgao na {Z^©a
hmoVo h¢)&

nm[apñW{VH$ V§Ì Ho$ g^r Ordm| H$mo OrZo Ho$
{bE ^moOZ go D$Om© {‘bVr h¡& gy¶© g^r gOrdm|
H$m ‘w»¶ D$Om© òmoV h¡& nm¡Yo Bg D$Om© H$mo
àH$me g§íbofU Ûmam à{V~§{YV H$a boVo h¡& O§Vw
gy¶© go àË¶j ê$n go D$Om© àmßV Zht H$aVo&
~hþV gmao O§Vw nm¡Yo ImVo h¢& ¶o nm¡Yo gm¡a ep³V
go D$Om© àmßV H$aVo h¢& Omo O§Vw nm¡Yo Zht ImVo,
do ^r AàË¶j [aVr go gm¡a D$Om© na {Z^©a hmoVo
h¡, ³¶m|{H$ do emH$mhmar O§VwAm| H$mo ImVo h¢&

O~ d¡km{ZH$ nm[apñW{V V§Ì Ho$ D$Om© àdmh
H$m dU©Z H$aVo h¢, Vmo do ^moOZ l§¥Ibm Ho$ VrZ

[MÌ [MÌ [MÌ [MÌ [MÌ - 3
O¡{dH$ KQ>H$m| ‘| O¡{dH$ KQ>H$m| ‘| O¡{dH$ KQ>H$m| ‘| O¡{dH$ KQ>H$m| ‘| O¡{dH$ KQ>H$m| ‘| ú∫Àú∫ ÃÊ§Êáú∫Àú∫ ÃÊ§Êáú∫Àú∫ ÃÊ§Êáú∫Àú∫ ÃÊ§Êáú∫Àú∫ ÃÊ§Êá
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ñVa hmoVo h¢&
nhco ñWa ‘| H$B© nm¡Yo, e¡dmb Am{X gy¶©

àH$me go AnZm ^moOZ ~ZmVo h¡& BÝh| CËnmXH$
H$hVo h¡& Xþgao ñVa ‘| Cn^mo³Vm Xÿgao gOrdm| H$mo
(Ordm| H$mo) J«hU H$a CZgo D$Om© nmVo h¡&

Xþgao ñVa na Hw$N> {Od Or Omo nm¡Ym| H$mo J«hZ
H$aVo h¡ (^moOZ Ho$ én‘|) {OÝh| emH$mhar H$hVo
h¡& {Vgao ñVa na Eogo OÝVw Omo emH$mhar {Odm|
H$mo J«hZ H$aVo h¡& {OÝho ‘mgmhar H$hVo h¡&
emH$mhar E§d ‘mgmhar OÝVwAm| H$mo Cn^moº$m

H$hVo h¡&  do nm¡Ym| Am¡a O§VwAm| Ho$ CËgJ© ¶m
‘aUmonam§V CZHo$ Adeofm| H$mo AnZm ̂ moOZ ~ZmVo
h¢& ¶o nmofH$ nXmWm] H$mo {’$a go {‘Q²>Q>r ‘| Omo‹S> XoVo
h¢§ ¶o {’$a go nmofH$ MH«$ H$s ewéAmV H$aVo h¢,
Bg{bE BÝh| nwZíMH«$H$ ^r H$hVo h¡&

D$nar {MÌ ‘| ̂ moOZ Omb H$m {ZarjU H$amo&
{ZåZ {b{IV àíZm| Ho$ CÎma Xr{OE&

^moOZ Omb ‘| CËnmXH$ H$m¡Z-go h¡?

^moOZ Omb H$hm§ go Ama§^ hmoVm h¡?

Cn^mo³Vm H$m¡Z h¡?

^moOZ Omb Ho$ A§V ‘| H$m¡Z-go Ord AmVo
h¡?

^moOZ Omb Ho$ nm¡Yo Am¡a O§VwAm| H$s ‘¥Ë¶w
hmoZo na ³¶m hmoVm h¡?

nm[apñW{VH$ V§Ì Ho$ n[adV©Znm[apñW{VH$ V§Ì Ho$ n[adV©Znm[apñW{VH$ V§Ì Ho$ n[adV©Znm[apñW{VH$ V§Ì Ho$ n[adV©Znm[apñW{VH$ V§Ì Ho$ n[adV©Z
AnZr Oê$aV| nyar H$aZo Ho$ {bE Ord AnZo

n¶m©daU na Aga S>mbVo h¢& Á¶mXmVa ¶o Aga
~hþV Aën hmoVo h¢ Am¡a n[apñW{V V§Ì H$mo pñWa
~ZmE aIZo ‘| ghm¶H$ hmoVo h¢&

H$B© ~Xbmd Xÿgao Ordm| na ^r Aga S>mbVo
h¢& O¡go hr O§Vw nm¡Ym| ¶m Xÿgam| Ordm| H$mo ImVo h¢
Am¡a AnZo Amdmg ‘| Ordm| H$s g§»¶m H$mo KQ>mVo
h¢&

CXmhaU Ho$ {bE EH$ njr Ho$ Amdmg ‘|
AZoH$ H$sQ> hmoVo h¢& O~ njr H$sQ> ImVm h¡, Vmo
H$sQ>m| H$s g§»¶m ~hþV ~‹T>Zo go amoH$ H$a {Z¶§ÌU
H$aVm h¡& ¶o nIr H$s Amdmg Am¡a nyao nm[apñW{VH$
V§Ì H$mo ñdñW Am¡a pñWa ~Zm¶o aIVr h¡& bo{H$Z
AJa ~hþV gmao H$sQ> ImZo dmbo njr hmo Vmo H$sQ>m|
H$s g§»¶m EH$X‘ go KQ> gH$Vr h¡& Eogo hmbmV
‘| Wmo‹S>o n{j¶m| H$mo dh BbmH$m N>mo‹S>Zm n‹S>Vm h¡
¶m do ‘a OmVo h¢& Am¡a H$‘ n{j¶m| H$m OÝ‘
hmoVm h¡& Bggo nm[apñW{VH$ V§Ì nwZ… {Z¶§{ÌV
(g§Vw{bV) hmoVm h¡&

nm{apñW{VH$ V§Ì Vrd«Vm go (Wmo‹S>o hr g‘¶
‘|) ~Xb gH$Vo h¡& ~‹S>o Vy’$mZ gwZm‘r nm[apñW{VH$
V§Ì ~hþV VoOr go ZîQ> hmo gH$Vm h¡&

H$m¶©H$bmn-1
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nm[apñW{VH$ V§Ì Ho$ àH$manm[apñW{VH$ V§Ì Ho$ àH$manm[apñW{VH$ V§Ì Ho$ àH$manm[apñW{VH$ V§Ì Ho$ àH$manm[apñW{VH$ V§Ì Ho$ àH$ma
AO¡{dH$ KQ>H$m| Ho$ H$maU {d{^Þ n[apñW{VH$

V§Ì {d{^Þ [a{V¶m| go ~ZVo h¡& BZ KQ>H$m| VWm
CZHo$ nañna n«{VM¶m© Am¡a O¡{dH$ KQ>H$m| Ho$ H$maU
{ZåZ {X¶o J¶o àH$ma Ho$ nm[apñW{VH$ V§Ì ~ZVo
h¡& BÝh| {ZåZ {MÌ Ûmam g‘PmZo H$s H$mo{ee
H$aVo h¡& ‘mZdr¶ hñVjon Ho$ AmYma na Am¡a
BgHo$ à^md Ho$ H$maU (Hw$V§Ìm| go) nm[apñW{VH$
V§Ìm| H$mo {ZåZ àH$mago dJuH¥$V {H$¶m J¶m h¡&

n[apñW{V V§Ì Ho$ dJuH$aU H$m âbmo MmQ>©n[apñW{V V§Ì Ho$ dJuH$aU H$m âbmo MmQ>©n[apñW{V V§Ì Ho$ dJuH$aU H$m âbmo MmQ>©n[apñW{V V§Ì Ho$ dJuH$aU H$m âbmo MmQ>©n[apñW{V V§Ì Ho$ dJuH$aU H$m âbmo MmQ>©
nm[apñW{VH$ V§Ìnm[apñW{VH$ V§Ìnm[apñW{VH$ V§Ìnm[apñW{VH$ V§Ìnm[apñW{VH$ V§Ì

àmH¥${VH$àmH¥${VH$àmH¥${VH$àmH¥${VH$àmH¥${VH$
n[apñW{V V§Ì

H¥${Ì‘H¥${Ì‘H¥${Ì‘H¥${Ì‘H¥${Ì‘
n[apñW{V V§Ì

ñWbr¶ñWbr¶ñWbr¶ñWbr¶ñWbr¶
n[apñW{V V§Ì

Obr¶Obr¶Obr¶Obr¶Obr¶
n[apñW{V V§Ì

Kmg ‘¡XmZKmg ‘¡XmZKmg ‘¡XmZKmg ‘¡XmZKmg ‘¡XmZ
n[apñW{V V§Ì

‘ê$ñWb‘ê$ñWb‘ê$ñWb‘ê$ñWb‘ê$ñWb
n[apñW{V

V§Ì

O§JbrO§JbrO§JbrO§JbrO§Jbr
n[apñW{V V§Ì

ñdÀN> Ocr¶ñdÀN> Ocr¶ñdÀN> Ocr¶ñdÀN> Ocr¶ñdÀN> Ocr¶
n[apñW{V V§Ì

g‘wÐ Ocr¶g‘wÐ Ocr¶g‘wÐ Ocr¶g‘wÐ Ocr¶g‘wÐ Ocr¶
n[apñW{V V§Ì

nm[apñW{VH$ V§Ìm| ‘| ~Xbmd bmZo Ho$ {bE
‘mZd ̂ r {Oå‘oXma h¡& nm[apñW{VH$ V§Ì EH$ N>moQ>o
nm¡Yo go boH$a KZo O§Jbm| VH$ hmo gH$Vm h¡& O¡d
‘§S>b n¥Ïdr na g~go ~‹S>m nm[apñW{VH$ V§Ì h¡& nyao
O¡d ‘§S>b H$m Aä¶mg H$aZm H${R>Z hmo gH$Vm h¡,
Bgr{bE nm[apñW{VH$ {dXm| Zo (d¡km{ZH$m| Zo) Bgo
H$B© ̂ mJm| ‘| H$B© AmYmamo§ na dJuH¥$V {H$¶m h¡& ¶o
dJ© h¡ O¡go àmH¥${VH, H¥${Ì‘, ñWm¶r VWm AñWm¶r$

n[apñW{V V§Ì

EH$ Ord g‘wXm¶ AHo$bo Or{dV Zht ah gH$Vm
¶h h‘ n‹T> MwHo$ h¢& g‘wXm¶ Ho$ {bE Amdí¶H$
dñVwAm|, D$Om© Am¡a OrdZ ì¶VrV H$aZo Ho$ {bE
Amdí¶H$ n[apñW{V¶m§ XoZo dmbm n¶m©daU ^r
Mm{hE& ^m¡{VH$ n¶m©daU Ho$ gmW Ord g‘wXm¶
EH$ nmañnmarH$ àUmbr ~ZmVm h¡, {Ogo h‘
n[apñW{V V§Ì H$hVo h¢& nm[apñW{VH$ V§Ì àmH¥${VH$,
H¥${Ì‘, n[apñW{VH$ V§Ì ñWm¶r ¶m AñWm¶r hmo
gH$Vo h¡& EH$ ~‹S>m Kmg H$m ‘¡XmZ ¶m O§Jb H$m
EH$ N>moQ>m ̂ mJ ¶m EH$ bH$‹S>r H$m Qw>H$‹S>m, Vmbm~

H$m {H$Zmam, EH$ Jm§d ¶m EH$ ObOrdembm
(E¹o$[a¶‘) ¶m ‘mZd g{hV A§V[aj¶mZ H$mo EH$
nm[apñW{VH$ V§Ì ‘mZm Om gH$Vm h¡& EH$
nm[apñW{VH$ V§Ì H$s n[a^mfm … O¡{dH$ KQ>H$m|
H$m nañna Am¡a Amg-nmg AO¡{dH$ KQ>H$m| go
A§VM¶m© ¶m g§§~§Ym| H$s BH$mB© H$mo nm{apñW{VH$ V§Ì
H$hm Om gH$Vm h¡&

({ddaUrH$m-11, O¡d {d{dYVm g^m,
h¡Xam~mX, 1-19, A³Qy>~a, 2012)
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[MÌ [MÌ [MÌ [MÌ [MÌ -6 : Food web in Coringa Ecosystem

‘¡ZJ«wh-nm[apñW{VH$ V§Ì … H$mo[a¨Jm‘¡ZJ«wh-nm[apñW{VH$ V§Ì … H$mo[a¨Jm‘¡ZJ«wh-nm[apñW{VH$ V§Ì … H$mo[a¨Jm‘¡ZJ«wh-nm[apñW{VH$ V§Ì … H$mo[a¨Jm‘¡ZJ«wh-nm[apñW{VH$ V§Ì … H$mo[a¨Jm
‘¡ZJ«wh nm[apñW{VH$ V§Ì EH$ ~hþV hr

‘hËdnyU© nm[apñW{VH$ V§Ì h¡- Omo ñWbr¶ ñdÀN>
Am¡a Ádmar¶, g‘wÐr Imao Obm| go nmofU àmßV
H$aVm h¡& ¶o ì¶mdgm{¶H$ VWm Am{W©H$ ê$n go
‘hËdnyU© ‘mZo OmZo dmbo Ordm| Ho$ {bE nmofU
d¥{Õ Am¡a àOZZ Ho$ ‘hËdnyU© Amdmg h¡& g§H$Q>J«ñV
àOm{V¶m| Ho$ {bE ̂ r ¶o gwajm joÌ ‘mZo OmVo h¢&

H$mo[äJm H$m{H$Zm‹S>m Im‹S>r Ho$ X{jU ‘| Am¡a
{demImnQ²>Q>U‘ Ho$ X{jU ‘| bJ^J 150 {H$.‘r.
H$s Xÿar na pñWV h¡& Bgo H$mo[äJm Zm‘ {‘bm h¡
H$moa§Jr ZXr Ho$ H$maU& ¶o àXoe H$mo[äJm VWm JS>oê$
ZXr (Jm¡V‘r Am¡a JmoXmdar ZXr Ho$ CnZ{X¶m§) go
ñdÀN> nmZr VWm H$m{H$Zm‹S>m H$s Im‹S>r go Imam
Ob nmVo h¡& Bg nm[apñW{VH$ V§Ì ‘| AZoH$ g§H$ar
Im{‹S>¶m§ Am¡a Zha| nm¶r OmVr h¡&

O¡{dH$ KQ>H$O¡{dH$ KQ>H$O¡{dH$ KQ>H$O¡{dH$ KQ>H$O¡{dH$ KQ>H$
CËnmXH$CËnmXH$CËnmXH$CËnmXH$CËnmXH$ - ‘¡ZJ« wh ñnm¶am oJmBam ¶ w½brZm
Am°grboQ>mo[a¶m Zrb harV e¡dmb, ¶w‘wbmoQ´>r³g
Am{X&, Cn^mo³VmCn^mo³VmCn^mo³VmCn^mo³VmCn^mo³Vm- h¡S´>m, Ho$H$‹S>o, grn, EH$H$mo{e¶
Ord, àmoQ>moOmoAmo, S>¡{’$Z¶m, Km|Ko, ^ww§Jwa, H¥${‘
Z{bH$m, g‘wÐr H$Nw>Am&

[MÌ [MÌ [MÌ [MÌ [MÌ -5 : H$mo[a¨Jm ‘| ‘¡ZJ«wh H$m Ñí¶H$mo[a¨Jm ‘| ‘¡ZJ«wh H$m Ñí¶H$mo[a¨Jm ‘| ‘¡ZJ«wh H$m Ñí¶H$mo[a¨Jm ‘| ‘¡ZJ«wh H$m Ñí¶H$mo[a¨Jm ‘| ‘¡ZJ«wh H$m Ñí¶

{dKQ>H${dKQ>H${dKQ>H${dKQ>H${dKQ>H$- Ana^moOr OrdmUw, Am{X&
AO¡{dH$ KQ>H$AO¡{dH$ KQ>H$AO¡{dH$ KQ>H$AO¡{dH$ KQ>H$AO¡{dH$ KQ>H$- ñdÀN> VWm g‘wÐr Ob, hdm,
gy¶©àH$me, BË¶m{X&

 ³¶m Amn OmZVo h¢?

³¶m AmnH$mo nVm h¡ {H$ H$hm OmVm h¡ {H$
g§gma ‘| {OVZo {gVmao h¢, Cggo ~hþV A{YH$
gyú‘ Ord g‘wÐm| ‘| nm¶o OmVo h¢& ^y‘§S>b Ho$
Cn OrdOJV g‘yhm| ‘| go 32 go 34 ‘hmg‘wÐm|
‘| nm¶o OmVo h¢& Imao Ob ‘| nmB© OmZo dmr
àOm{V¶m| H$s g§»¶m 5,00,000 go 1000000
Ho$ ~rM h¡& qhX-àem§V ‘hmgmJa Ho$ joÌ ‘|
à{VdJ© ‘rQ>a ‘| 1000 go A{YH$ àOm{V¶m§
nmB© OmVr h¢ Am¡a ZB© àOm{V¶m| H$s ImoO
bJmVma Omar h¡&

‘ê$ñWbr¶ nm[apñW{VH$ V§Ì‘ê$ñWbr¶ nm[apñW{VH$ V§Ì‘ê$ñWbr¶ nm[apñW{VH$ V§Ì‘ê$ñWbr¶ nm[apñW{VH$ V§Ì‘ê$ñWbr¶ nm[apñW{VH$ V§Ì
O‘rZ H$m 17%  ^mJ ‘ê$ñWb go Amd¥V

h¡& Bg joÌ ‘| Am¡gV ~m[ae 23 go.‘r. go ^r
H$‘ hmoVr h¡& D$îU Vmn‘mZ Ho$ H$maU ¶hm± Ho$
Ord Om{V¶m§ {d{dY VWm {d{eîQ> h¡& ‘ê$ñWb
Ho$ V§Ì Ho$ Hw$N> KQ>H$ ZrMo {X¶o J¶o h¢&SCERT T

ELA
NGANA
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1. CËnmXH$CËnmXH$CËnmXH$CËnmXH$CËnmXH$ – N>moQ>o nm¡Yo, Kmg Am¡a Hw$N> no‹S>
‘ê$ñWbr¶ nm[apñW[VH$ V§Ì Ho$ CËnmXH$ h¡&
¶hm§ Pm{‹S>¶m| H$s O‹S>m| go AË¶§V {dH${gV
Am¡a em{IV V§Ì ~ZVm h¡& VZm VWm nÎmo
n[ad{V©V hmoVo h¢& ZmJ’$Ur O¡go H$m§Q>oXma
nm¡Yo {d{^Þ àH$ma go ‘m§gb hmoVo h¡& ¶o
AnZo VZm| ‘| nmZr H$m g§J«h H$a Cgo nmZr
H$s H$‘r hmoZo na Cn¶moJ ‘| bmVo h¢& e¡dmH$,
‘éñWbr¶ ‘m§g, Zrbh[aV e¡dmb O¡go Hw$N>
{ZåZ ñVar¶ nm¡Yo ^r ¶hm§ nm¶o OmVo h¢&

2. Cn^mo³VmCn^mo³VmCn^mo³VmCn^mo³VmCn^mo³Vm– ‘éñWb ‘| ~hþV hr H$‘ OÝVw
nm¶o OmVo h¢& dhm§ H$sQ> Am¡a garg¥n O¶mXm
nm¶o OmVo h¢& Omo ‘éñWb ‘| Or{dV ah
gH$Vo h¡&§ Hw$N> ñVaYmar Am¡a ‘éñWbr¶ ^r
H$sQ> ‘éñWb ‘| Or{dV ah gH$Vo h¡ §&
ñVZYm[a¶m| ‘| Hw$VaZo dmbo {ZemMa nm¶o OmVo
h¢& H$B© njr ^r nm¶o OmVo h¢& D§$Q> {Ogo
‘éñWb H$m OhmO H$hm OmVm h¡, nm¡Ym| Ho$

[MÌ [MÌ [MÌ [MÌ [MÌ -7 : ‘éñWbr¶ nm{apñW{VH$ V§Ì Ho$ nm¡Yo Am¡a O§Vw‘éñWbr¶ nm{apñW{VH$ V§Ì Ho$ nm¡Yo Am¡a O§Vw‘éñWbr¶ nm{apñW{VH$ V§Ì Ho$ nm¡Yo Am¡a O§Vw‘éñWbr¶ nm{apñW{VH$ V§Ì Ho$ nm¡Yo Am¡a O§Vw‘éñWbr¶ nm{apñW{VH$ V§Ì Ho$ nm¡Yo Am¡a O§Vw

H$mo‘b VZm| H$mo ImH$a ~hþV gma nmZr AnZo
noQ> ‘| O‘m H$a boVm h¡& ~‹S>o ‘m§gm§hmar O§Vw
H$‘ nm¶o OmVo h¢& ‘éñWbr¶ O§VwAm| ‘| AZoH$
g§aMZmË‘H$ VWm H$m¶m©Ë‘H$ AZwHy$bZ nm¶o
OmVo h¢, Omo Bg CJ« n[apñW{V ‘| CÝh| ahZo
bm¶H$ ~ZmVo h¢&

3. {dKQ>H${dKQ>H${dKQ>H${dKQ>H${dKQ>H$ – nm¡Ym| H$s (h[a¶mbr) Am¡a ‘¥V
O¡{dH$ nXmWm] H$s H$‘r go {dKQ>H$ ^r H$‘
nm¶o OmVo h¢& ¶o D$î‘m ñZohr H$dH$ Am¡a
OrdmUw hmoVo h¢&

dZm| H$m nm[apñW{VH$ V§ÌdZm| H$m nm[apñW{VH$ V§ÌdZm| H$m nm[apñW{VH$ V§ÌdZm| H$m nm[apñW{VH$ V§ÌdZm| H$m nm[apñW{VH$ V§Ì

AmnH$s H$jm Ho$ g^r N>mÌm| H$mo Mma g‘yhm|
‘| {d^m{OV H$s{OE& Am§Y« àXoe Ho$ O§Jbm| H$s
OmZH$mar nmH$a nm¡Ym| Am¡a O§VwAm| Ho$ ~mao ‘|
{b{IE& {ZåZ gmaUr ‘| BgH$mo XO© H$s{OE&

AmnH$s nmR>embm Ho$ J«§Wmb¶ ¶m B§Q>aZoQ> na
Amn A{YH$ OmZH$mar nm gH$Vo h¢&

O§Jb H$m Zm‘O§Jb H$m Zm‘O§Jb H$m Zm‘O§Jb H$m Zm‘O§Jb H$m Zm‘
                                 nm¡Yonm¡Yonm¡Yonm¡Yonm¡Yo                         O§VwO§VwO§VwO§VwO§Vw
no‹S> emH$mhmar
Pm{‹S>¶m§ ‘m§gmhmar
~ob| Hw$VaZo dmbo O§Vw
‘m§g, H$dH$ njr
AÝ¶ àH$ma Ho$ nm¡Yo H$sQ>

H$m¶©H$bmn-2

SCERT T
ELA

NGANA



{d{^Þ nm[apñW{VH$ V§Ì110

dZr¶ (dÝ¶) n[apñW{V V§Ì {d{eîQ> hmoVo h¢
Am¡a no‹S>m| Ho$ àH$ma, CZH$s Am¶w, ‘m¡g‘ Am¡a
{‘Q²>Q>r Ho$ AmYma na dJuH¥$V {H$¶o OmVo h¡§& dZm|
H$m à^md ^r ñWmZr¶ go boH$a joÌr¶ VH$ hmoVm
h¡ VWm ¶o nmofU Am¡a ObJ{V¶m| H$mo {Z¶§{ÌV
H$aVo h¢& Xþ{Z¶m ^a ‘| AZoH$ O§Jb nm¶o OmVo h¢
Am¡a ¶o Am[©W©H$ VWm dmVmdaUr¶ ÑpîQ> go ‘yë¶dmZ
(‘hËdnyU©) ‘mZo OmVo h¢&

dZñn{VdZñn{VdZñn{VdZñn{VdZñn{V: dZ ‘| ‘w»¶ dZñn{V no‹S> hmoVo h¢,
{OZ‘| ~hþV A{YH$ {d{dYVm Am¡a ñVar¶Vm nm¶r
OmVr h¡& dZ ~ZmZo dmbr ŷVbr¶ dZñn{V na
no‹S>m| Ho$ àH$ma na {Z^©a H$aVo h¢& no‹S>m| Ho$
A{V[a³V Pm{‹S>¶m§ VWm ̂ yVbr¶ nmXn ̂ r CnpñWV
hmoVo h¡&
O§Vw O§Vw O§Vw O§Vw O§Vw : n{Îm¶m§ ImZo dmbo emH$mhmar Oogo Mr{Q>¶m§,
‘p³I¶m§, ^wZJo, {Q>S²>S>o, H$sQ>, ‘H${‹S>¶m| O¡go N>moQ>o
Ord Am¡a no‹S> H$s emImE§ Am¡a ’$b^jr ~‹S>o O§Vw
O¡go hmWr, Zrb Jm¶, {haU, N>Ny>§Xa, {Jbh[a¶m§,
M‘JmX‹S>, Z§OyaZ Am¡a ‘w§Jwg nm¶o OmVo h¢&
‘m§gmhm[a¶m| ‘| gn©, {N>nH${b¶m|, njr Am¡a
bmo‘{‹S>¶m§ VWm qgh, eoa, Oogo AÝ¶ ñVar¶
‘m§gmhmar dZm| ‘| nm¶o OmVo h¢&
{dKQ>H$ {dKQ>H$ {dKQ>H$ {dKQ>H$ {dKQ>H$ : AZoH$ àH$ma gyú‘ Ord O¡go H$dH$

Am¡a OrdmUy Omo ‘¥V nm¡Ym| Am¡a O§VwAm| H$m Cn^moJ
H$aVo h¡&

nm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmh

gOrdm| H$m OrdZ nm[a{ñW{VH$ V§Ìm| ‘|
D$Om© àdmh VWm AÝ¶ nXmWm] Ho$ {dVaU na
{Z^©a hmoVm h¡& OrdZ Ho$ g^r H$m¶m] ‘| D$Om© ¶m
ep³V H$s Oê$aV hmoVr h¡&

gy¶© D$Om© H$m ‘w»¶ òmoV h¡& gm¡a D$Om© Ho$
A§V[aj ‘| {H$aUm| Ho$ ê$n ‘| àdoe H$aVr h¡&
dmVmdaU ‘| bJ^J 57%  gm¡a D$Om© Ademo{fV
H$s OmVr h¡ Am¡a ~mH$s eyÝ¶ ‘| ’¡$b OmVr h¡&
Bg‘| go 36 à{VeV ŷ{‘ Am¡a Ob H$mo J‘© H$aVo
VWm Ob dmîn ~ZmZo ‘| IM© hmoVr h¡& bJ^J 8
à{VeV nm¡Ym| na {JaVr h¡& Bg‘| go 80-85

AnZo {ZarjUm| H$mo BH$Q²>R>m H$a AnZr H$jm Ho$
’$bH$ na bJmBE VWm AnZr H$jm Ho$ AÝ¶
g‘whm| ‘| VwbZm H$s{OE&

VhH$sH$mVVhH$sH$mVVhH$sH$mVVhH$sH$mVVhH$sH$mV:
1. ³¶m H$^r O§Jbm| ‘| g‘mZ àH$ma Ho$ nmoYo

h¢?
2. ³¶m CËnmXm| H$s g§»¶m Cn m̂o³Vm go A{YH$ h¢?
3. ³¶m g^r O§Jbm| ‘| EH$ O¡go O§Vw nm¶o

OmVo h¢?

[MÌ [MÌ [MÌ [MÌ [MÌ -8 : \ÊT¬y úÁu∫uÀsuoN˛ oÊfi ™ı\ÊT¬y úÁu∫uÀsuoN˛ oÊfi ™ı\ÊT¬y úÁu∫uÀsuoN˛ oÊfi ™ı\ÊT¬y úÁu∫uÀsuoN˛ oÊfi ™ı\ÊT¬y úÁu∫uÀsuoN˛ oÊfi ™ı     nm¡Yo Am¡a O§Vwnm¡Yo Am¡a O§Vwnm¡Yo Am¡a O§Vwnm¡Yo Am¡a O§Vwnm¡Yo Am¡a O§Vw
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à{VeV Ademo{fV H$s OmVr h¡ Am¡a Cg‘| go
{g’©$ 50 à{VeV àH$me g§íbofU H$s {H«$¶m ‘|
Cn¶moJ ‘| bm¶r OmVr h¡&

gm¡a D$Om© nm¡Ym| Ûmam J«hU H$s OmVr h¡
Am¡a ñWmVrO D$Om© ImÚ nXmWm] Ho$ ê$n ‘| g§J«{hV
hmoVr h¡& BÝh| CËnmXH$ H$hVo h¡& Am¡a ¶o
nm[apñW{VH$ V§Ì ‘| nmofU Ho$ àW‘ ñVa H$m
à{V{Z{YËd H$aVo h¡& ¶h g§J«hrV D$Om© {H$gr
g‘wXm¶ ¶m nm[apñW{VH$ V§Ì Ho$ l¥§Ibm ‘| ^oOr

OmVr h¡& EH$ ̂ moOZ l§¥Ibm ‘| CËnmXH$, àmW{‘H$
Cn^mo³Vm, {Û¶H$ Cn^mo³Vm Am¡a hmoVo h¢& D$Om©
H$m àdmh CËnmXH$m| go Cn^mo³VmAm| VH$ hmoVm h¡&

EH$ ñVa go Xÿgao ñVa na {ñW{VO D$Om© Ho$
ñWmZm§Va ‘| go (80-90 à{VeV) ~‹S>m ^mJ
ídgZ VWm AÝ¶ {d{Y¶m| Ûmam CËnm{XV D$î‘m
Ho$ ê$n ‘| ì¶W© hmoVr h¡&  EuáN˛ \ÁåN˛Á∫y Nz˛ u¬L
EåÏ§Êá tzuQL @

‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?

Amdmg, nm[apñW{VH$ V§Ì, ^moOZ Omb, CËnmXH$, Cn^mo³Vm, {dKH$Amdmg, nm[apñW{VH$ V§Ì, ^moOZ Omb, CËnmXH$, Cn^mo³Vm, {dKH$Amdmg, nm[apñW{VH$ V§Ì, ^moOZ Omb, CËnmXH$, Cn^mo³Vm, {dKH$Amdmg, nm[apñW{VH$ V§Ì, ^moOZ Omb, CËnmXH$, Cn^mo³Vm, {dKH$Amdmg, nm[apñW{VH$ V§Ì, ^moOZ Omb, CËnmXH$, Cn^mo³Vm, {dKH$
Habitat, Ecosystem, Food Web, Producers, Consumers, Decomposers,

rodents, flora and fauna, thermothilic fungi, mangroves, energy flow, nocturnals,
biotic components, abiotic components.

nm[apñW{VH$ V§Ì eãX H$m à¶moJ gd©àW‘ Q>mZñbo Zm‘H$ d¡km{ZH$ Zo {H$¶m&

O¡{dH$ VWm AO¡{dH$ KQ>H$m| H$s A§Va g§~§Y nañna à{VM¶m©Am| H$mo nm[apñW{VH$ V§Ì H$hVo
h¢&

Anm[apñW{VH$ V§Ì Ho$ AO¡{dH$ KQ>H$- {‘Q²>Q>r, gy¶© àH$me, Ob Am{X h¡&

h‘mao Amg-nmg H$B© nm[apñW{VH$ V§Ì nm¶o OmVo h¢&

nm¡Yo O§Vw VWm gyú‘Ord nm{apñW{VH$ V§Ì Ho$ O¡{dH$ KQ>H$ ‘mZo OmVo h¢&

^moOZ l§¥Ibm VWm ^moOZ Omb nm[apñW{VH$ V§Ì ‘| O¡{dH$ VWm AO¡{dH$ KQ>H$m| Ho$ nañna
M¶m© VWm nmofH$ nXmW© Am¡a D$Om© Ho$ ~hmd H$mo Xem©Vm h¡&

^moOZ l¥¥§Ibm ‘| VrZ ñVa nm¶o OmVo h¢- CËnmXH$, Cn^mo³Vm VWm {dKQ>H$&

CËnmXH$ gm¡a D$Om© H$mo AnZo Am¡a Xÿgao Ho$ {bE ~§{YV ~ZmVo h¡&

CËnmXH$m| H$mo ¶m emH$mhm[a¶m| H$mo J«hU H$a Cn^mo³Vm D$Om© àmßV H$aVo h¡&

{dÚQ>H$ nwZíMH«$H$ nm¡Yo Am¡a O§VwAm| Ho$ CËgJm] go VWm ‘¥V nm¡Yo VWm O§VwAm| Ho$ Adeofm| go
^moOZ àmßV H$aVo h¡&
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{dÚmO ©Z H$s A{^d ¥{Õ H$s{O¶ o{dÚmO ©Z H$s A{^d ¥{Õ H$s{O¶ o{dÚmO ©Z H$s A{^d ¥{Õ H$s{O¶ o{dÚmO ©Z H$s A{^d ¥{Õ H$s{O¶ o{dÚmO ©Z H$s A{^d ¥{Õ H$s{O¶ o

1. C{MV CXmhaU XoVo hþE nm[apñW{VH$ V§Ì H$s n[a^mfm {b{IE?AS1

2. Ordm| Ho$ {d{dYVm go nm[apñW{VH$ V§Ì H$mo YZr H¡$go ~ZmVo h¡?AS1

3. AJa EH$ hr nm[apñW{VH$ V§Ì ‘| dmo EH$ O¡gm ^moOZ J«hU H$aZo dmbo O§Vw hm|, Vmo ³¶m hmoJm?AS2

4. Amdmg Am¡a nm[apñW{VH$ V§Ì ‘| ³¶m A§Va h¡?AS1

5. ‘¢ H$m¡Z hÿ§?AS1

‘¢ ^moOZ l§¥Ibm H$m AmYma hÿ§& ........……………................................….
‘¢ ^moOZ Ho$ {bE nm¡Ym| na {Z^©a hÿ§&.............……….………...........................
‘¢ ‘¥V nm¡Ym| Am¡a O§VwAm| Ho$ Adeof {dKQ>rV H$aVm hÿ§& ............…………….................…

6. {ZåZ ‘| go H$m¡Zgm CËnmXH$ h¡ Am¡a ³¶m|?AS1

(a) bmo‘‹S>r (b) H$dH$ (c) ‘wJu (d) Kmg
7. ^moOZ Omb go Amn ³¶m g‘PVo hmo?AS1

Amn AnZr ^moOZ l§¥Ibm H$m dU©Z H$amo Am¡a {MÌ Ûmam g‘PmAmo?AS1

8. EH$ nm[apñW{VH$ V§Ì ‘| AZoH$ Myho h¢& Bg V§Ì ‘| {~pëb¶m| H$m g‘mdoe H$aVo hr ³¶m hmoJm?AS2

9. AnZr IoVr ¶m nmR>embm Ho$ ~JrMo ‘| CËnmXH$ (no‹S>, nm¡Yo, N>moQ>o nm¡Yo) Cn^moº$m (emH$mhmar,
‘m§gmhmar) Am¡a {dKQ>H$ H$s gyMr ~ZmAmo&AS4

10. Kmg Ho$ ‘¡XmZ Ho$ nm[apñW{VH$ V§Ì ‘| IaJmoe {g’©$ Kmg ImVm h¡& do Xÿgao nm¡Ym| Ho$ CJZo go nhbo
nm¡Ym| H$mo Im OmVo h¢& Eogo nm[apñW{VH$ V§Ì H$mo {Z¶§ÌU ‘| bmZo Ho$ {bE ³¶m H$aZm Mm{hE?AS6

11. nm¡Ym, eoa, IaJmoe, Mrb
³¶m AmnH$mo D$na {X¶o J¶o O§VwAm| ‘| H$moB© g§~§Y ZOa AmVm h¡& AJa h‘Zo IaJmoe H$mo gyMr go
hQ>m¶m, Vmo ³¶m hmoJm?AS6

12. nm¡Ym| Am¡a O§VwAm| Ho$ A§Va {Z^©aVm H$mo Amn H¡$go g‘PmÆzJo? BgH$s àe§gm Amn H¡$go H$amoJo?AS6

13. EÁúNz̨  EÁÃ-úÁÃ Nz̨  §TyYz Ãz NÏZ \ÊoÏ LƒÊ úÁ{áÁı N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L úw…e ÃÊPÆÁ 109 ™ı utÆz
TÆz oÁu¬N˛Á ™ı \ÁåN˛Á∫y u¬uQL @

14. ™ªÀsu¬Æ \ãoÏEÁı Nz˛ EåÏN˛∫m Nz˛ \ÁåN˛Á∫y N˛Áz Eúåz úÁe∆Á¬Á Nz˛ úÏÀoN˛Á¬Æ Ãz LN˛ufio N˛∫ LN˛
oÁu¬N˛Á o{ÆÁ∫ N˛yu\L @

15. uå©å u¬uQo \ÁåN˛Á∫y N˛y Ã“ÁÆoÁ Ãz LN˛ ßÁz\å-\Á¬ §åÁF|L @
VÁÃ →  ubgΩgÁ→  ™ıjN˛ →  ÃÁÂú →  Yy¬ →  §N˛∫y →  uÃEÁ∫→  §ÁV→  ¬Áz™gy→  Q∫TÁz∆

{díd Ho$ O§Jbm| H$s h‘ Omo Xem (XwX©em) H$a aho h¢, dh AnZr Am¡a Am¡am| H$s h‘go
{H$E OmZo dmbr XwX©em H$m à{Vq~~ h¡& -‘hmË‘m Jm§Yr
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nm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmhnm[apñW{VH$ V§Ì ‘| D$Om© àdmh

ANNEXURE

Energy flow in ecosystem

Cnamo³V {MÌ ‘| EH$ nm[apñW{VH$ V§Ì H$s
^moOZ l¥§Ibm ‘| D$Om© àdmh H$mo aoIm{MÌ Ho$ ê$n
‘| àñVwV {H$¶m J¶m h¡& H$moîR>H$m| go O¡d ̂ a Am¡a
Z{b¶m| Ûmam Or{dV BH$mB¶m| Ûmam D$Om© àdmh
àX{e©V {H$¶o J¶o h¢& H$moîR>m| Ho$ AmH$ma VwbZmË‘H$
ê$n go g‘yh ‘| D$Om© H$r ‘mÌm àH$Q> H$aVo h¡&
size CgH$s ‘mÌm H$mo Xem©Vm h¡&

L= g§nyU© D$Om© {Zdoe

LA= nm¡Ym| Ûmam Ademo{fV àH$ma

PG= àmW{‘H$ Hw$b CËnmXZ

A= nyU© AmË‘gmV D$Om©

PN= ~Mm hþAm àmW{‘H$ CËnmXZ

P= {ÛVr¶H$ CËnmXZ

NU= Cn¶moJ ‘| Z bm¶r JB© D$Om©

NA= Cn^mo³Vm Ûmam ñdmJrH¥$V Zht H$s
    D$Om©

R=ñdgZ&

EH$ nm[a[¨¨¨¨¨¨¨¨¨¨¨¨¨¨¨ñW{VH$ V§Ì ‘| D$Om© àdmh H$mo
aoIm {MÌ Ho$ ê$n ‘| ghO ar{V go n«ñVwV H$a
gH$Vo h¡§& àË¶oH$ ñVa H$mo ~m°³g Ho$ ê$n ‘|
{M{ÌV {H$¶m OmVm h¡& h[aV nm¡Ym| na n‹S>Zo
dmbr àH$me D$Om© H$m Am¡gV AmYm ^mJ hr
àH$me g§íbofU CnH$aU Ûmam emo{fV {H$¶m OmVm
h¡, {Og‘| go Ho$db 1 go  5 à{VeV hr ^moOZ
D$Om© Ho$ ê$n ‘| ~XbVm h¡& ~Mm hþAm ̂ mJ D$î‘m
Ho$ ê$n ‘| n¶m©daU ‘| Mbm OmVm h¡&

nm¡Ym| ‘| g§H${bV D$Om© (CËnmXH$m| Ûmam)
H$mo nm[apñW{VH$ V§Ì ‘| àmW{‘H$ CËnmXH$ H$hVo
h¡& àH$me g§íbofU Ûmam CËnm{XV nyU© D$Om© H$mo
Hw$b àmW{‘H$ CËnmX H$hVo h¡& Am¡a Cgo PG Am¡a
A Ûmam {ZX}{eV {H$¶m OmVm h¡& ídgZ Ho$ ~mX
~M hþB© D$Om© H$mo O¡{dH$ nXmWm] Ho$ ê$n ‘|
g§J«{hV {H$¶m OmVm h¡& Bgo PN H$hVo h¡& Hw$b
àmW{‘H$ Cn^mo³Vm, àmW{‘H$ CËnmXH$m| go {‘bZo
dmbo ̂ mÁ¶ nXmWm] H$mo Xem©Vm h¡& Bgr{bE àmW{‘H$
Cn^mo³Vm nm¡Ym| go amgm¶{ZH$ pñW{VO D$Om© H$mo
^moOZ Ho$ ê$n ‘| J«hU H$aVo h¡&

Bg‘| go ~hþV gmar D$Om© ídgZ Ho$ g‘¶
(D$Om©j¶) D$î‘m Ho$ ê$n ‘| dmVmdaU ‘| nwZ…
àjo{nV hmoVr h¡& Am¡a nm[apñW{VH$ V§Ì ‘|
{ZîH$m{gV hmoVr h¡& ~hþV hr H$‘ ‘mÌm ‘|
amgm¶{ZH$ D$Om© Ord Ðì¶ ‘| ñWrVrO D$Om© Ho$
ê$n ‘| pñWV hmoVr h¡& ¶hr {H«$¶m {ÛVr¶
Cn^mo³Vm ¶m àmW{‘H$ ‘m§gmhm[a¶m| ‘| Xmoham¶r
OmVr ho& Bgr{bE EH$ ^moÁ¶ ñVa go Xygao ñVa
‘| ~XbVo g‘¶ ~hþV ^mar ‘mÌm ‘| D$Om© D$î‘m
¶m Vmn‘mZ Ho$ ê$n ‘| {ZåZrH¥$V H$s OmVr h¡
Am¡a ¶o H$^r ^r nm[apñW{VH$ V§Ì H$mo nwZ… àmßV
Zht hmoVr&
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Fig-1 ^maV ^maV ^maV ^maV ^maV N˛y ¢˛Ã¬ıN˛y ¢˛Ã¬ıN˛y ¢˛Ã¬ıN˛y ¢˛Ã¬ıN˛y ¢˛Ã¬ı

ZdrZ Nw>{Å>¶m± {~VmZo AnZo MmMm Ho$ Jm±d H$mo Am¶m & Ka OmVo g‘¶ amñVo ‘| MmMm Zo Ho$ IoVm| H$mo
{XIm¶m & ZdrZ Zo CËgwH$Vm go AnZo MmMm go nyN>m, Jm±d ‘| H$m¡Z‹gr ’$gco CJmB© OmVr h¡ & ’$gbm| H$s
n¡Xmda hmoVr h¡ & MmMm Zo H$hm ‘H$B©, YmZ, amJr Om¡ Am{X H$s n¡Xmda IoVm| ‘| hmoVr h¡ &

^maV ‘| ’$gb|^maV ‘| ’$gb|^maV ‘| ’$gb|^maV ‘| ’$gb|^maV ‘| ’$gb|
{ZåZ{b{H$V ‘mZ{MÌ (^maV) ‘|  Xo{I¶o & h‘mao Xoe ‘| CJm¶r OmZo dmbr ’$gbm| H$s gyMr

~ZmBE &
• Xoe Ho$ A{YH$V‘ ̂ mJm| ‘o ³¶m ~hþV ÃÁ∫y ’$gbo CJm¶r OmVr h¡ & do ³¶m h¡ ?

AÜ¶m¶

8
nm¡Ym| go Amhma CËnmXZ

                                    {H«$¶m H$bmn -  {H«$¶m H$bmn -  {H«$¶m H$bmn -  {H«$¶m H$bmn -  {H«$¶m H$bmn - 1

Food Production from Plants
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• Eogr ’$gbm| H$s n¡Xmda nyao Xoe ‘| ³¶m| CJm¶r
OmVr h¡ ?

• D$na Xr JB© gyMr ‘| H$m¡Z gr ’$g²b H$s
n¡Xmda AmnHo$ Jm±d ‘| hmoVr h¡ ?

AmnH$s gm‘m{OH$ AÜ¶¶Z H$s nwñVH$ ¶m
nwñVH$mb¶ Ûmam VwbZmË‘H$ {ddaUm| Ho$ AmYma
na Xoe ‘| A{YH$ ‘mÌm ‘| ’$g²b Ho$ CJm¶r OmZo
dmbr H$mo Xem©Am| &

A. h‘mao Xoe ‘| -----------------------------------------------------------------------------

~. AmnHo$ amÁ¶ ‘| ---------------------------------------------------------------------------

g. AmnHo$ {Ocm ‘| ---------------------------------------------------------------------------

S>. AmnH$m Jm±d ‘| ---------------------------------------------------------------------------

{Z[ajU H$aZo Ho$ níMmV AÝV ‘o OmZH$mar
gmaUr ‘| Omo‹S>Zm Z ̂ ybo & h‘ ̂ moOZ Ho$ {bE ‘w»¶
ê$n go H¥${f na {Z^©a H$aVo h¢ & ^moOZ H$s
A{YH$V‘ CËnmX h‘| nm¡Ym| go àmá hmoVo h¢ &
nm¡Yo Omo A{YH$ g§»¶m| ‘| CJVo h¡ {OZgo Cn¶moJr
CnU (Products) àmá hmoVm h¡ ’$gb H$hbmV|
h¡ & ’$gb Ho$ CËnmXZ H$s à{H«$¶m H$mo “H¥${f”
H$hVo h¡ &
• ’$gb H$mo àmá H$aZo Ho$ {bE {H$VZo {XZm| H$s

Amdí¶H$Vm hmoVr h¡?

         ’$gb H$m Zm‘ ’$gb H$m Zm‘ ’$gb H$m Zm‘ ’$gb H$m Zm‘ ’$gb H$m Zm‘ ’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y

• g^r ’$gbm| Ho$ {bE g‘mZ Ad{Y hmoVr h¡ ³¶m?
• {H$g ’$gb Ho$ {bE A{YH$ Ad{Y H$s

Amdí¶H$Vm hmoVr h¡ ?

’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y’$gb H$s Ad{Y
{d{^Þ ’$g²bm| Ho$ n¡Xmda Ho$ {bE bJo Ad{Y

H$s OmZH$mar AmnHo$ Jm±d Ho$ {H$gmZm| go gyMZmE§
H$mo g§J«{hV H$s{O¶o & gyMZmAm| H$mo gmaUr ‘|
{b{IE &

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 2

Table - 1
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Hw$N> ’$g²b O¡go Odma, Aaha H$s H$Q>mB© Ho$
{b¶o 180 {XZ ¶m Am¡a A{YH$ bJVo h¡ & BZ
’$g²bm| H$mo ""XrK© H$mbr¶ ’$gb''""XrK© H$mbr¶ ’$gb''""XrK© H$mbr¶ ’$gb''""XrK© H$mbr¶ ’$gb''""XrK© H$mbr¶ ’$gb'' H$hVo h¢ &

Cnamo³V gyMr Ho$ AmYma na {H$gmZ go MMm©
H$aHo$ ""XrK© H$mbr¶ ’$gbm|''""XrK© H$mbr¶ ’$gbm|''""XrK© H$mbr¶ ’$gbm|''""XrK© H$mbr¶ ’$gbm|''""XrK© H$mbr¶ ’$gbm|'' Ho$ Hw$N> Am¡a
CXmhaU Xr{OE & XrK© H$mbr¶ ’$gbm| Ho$ Zm‘
{b{IE .................................................

..................................................................

..................................................................

Hw$N> ’$g²b O¡go ‘y§J, H$mbm MZm H$s H$Q>mB© Ho$
{bE 100 {XZ bJVo h¡ BÝh| ""Aën H$mbr¶''""Aën H$mbr¶''""Aën H$mbr¶''""Aën H$mbr¶''""Aën H$mbr¶''
H$hVo h¢ &

Cnamo³V gyMr ¶m MMm© H$o AmYma na {H$gmZ

H$s ghm¶Vm go bKw H$mbr¶ ’$gbm| Ho$ Hw$N> Am¡a
CXmhaU Xmo .....................................
....................................................
...................................................

’$g²bm| H$mo H$~ C^m¶m OmVm h¡ ?
h‘ {d{^Þ àH$ma Ho$ ’$bm| Am¡a gpãO¶m| H$mo

ImVo h¡ & ³¶m nyao gmb ^a g^r gpãO¶m± Am¡a
H$b {‘bVo h¡ ? EH$ {deof ‘m¡g‘ ‘| Hw$N> ’$b
A{YH$ Am¡a Hw$N> H$‘ g§»¶m± ‘| {‘bVo h¢ & Hw$N>
{~ëHw$b ^r Zhr {‘bVo h¡ & g‘yh ‘| MMm© H$aHo$
ZrMo Xr JB© gm[aUr ‘| gyMr ~ZmBE &

‘m¡g‘‘m¡g‘‘m¡g‘‘m¡g‘‘m¡g‘ gãOr¶m ±gãOr¶m ±gãOr¶m ±gãOr¶m ±gãOr¶m ± ’$b’$b’$b’$b’$b AZmOAZmOAZmOAZmOAZmO Xmb|Xmb|Xmb|Xmb|Xmb|

dfm©F$Vw

erV F$Vw

J«rî‘F$Vw

• {H$g ‘m¡g‘ ‘| AmnH$mo ~mOma ‘| A{YH$ àH$ma
H$s gpãO¶m± {‘bVr h¡ ? ³¶m| ?

• gm‘mÝ¶V ! dfm© F$Vw Ho$ Xm¡amZ {H$gmZ {d{^Þ
àH$ma Ho$ ’$g²bo GTÁoz h¡ & ³¶m Amn BgHo$
H$maU H$m AÝXmOm bJm gH$Vo hmo ?

EÁú \Áåoz “{ uN˛ ¢˛Ã¬Áı N˛Áz GTÁåz Nz˛ u¬L úÁåy
N˛y \ø∫o “{@ ƒ Á| JoÏ ™ı åty, åÁ¬z, oÁ¬Á§, úÁzQ∫
EÁut úÁåy Ãz ß∫ \Áoz “{@ FÃyu¬L uN˛ÃÁå FÃ JoÏ
™ı [ÆÁtÁ ¢˛Ã¬z GTÁoz “{@ MÆÁ EÁú §oÁ ÃN˛oz “{?
ƒ Á| JoÏ ™ı N˛Á{åÃz ¢˛Ã¬ GTÁÆz \Áoz “{@ (\Óå Ãz
EMoÓ§∫) ƒ Á| JoÏ ™ı GTÁÆz \Áåz ƒÁ¬z ¢˛Ã¬Áı N˛Áz
<<Q∫y„¢˛ ¢˛Ã¬z>> N˛“oz “¯@ E∫§y ™ı Q∫y¢˛ N˛Á Es|
<ƒ Á|> “{@ áÁå, u™Y|, TãåÁ, \ƒÁ∫, YåÁ, tÁ¬, “¡ty

Q∫y¢˛ Nz˛ ¢˛Ã¬z “{@
A~ oÁu¬N˛Á-2 H$mo tzuQL @ uN˛å gpãO¶m|,

’$b, AZmO Am¡a tÁ¬Áı N˛Á åÁ™ EÁú oÁu¬N˛Á ™ı
u¬Qz? N˛Á{åÃy ’$gbm| H$s n¡Xmda A{YH$Va
erVH$mb ‘| hmoVr h¡ ? Iar’$ Ho$ ’$gbm| Ho$
g‘mZ BZ ’$g²bm| H$mo ^r nmZr H$s Amdí¶H$Vm
hmoVr h¡ ³¶m? Ho$db erV F$Vw ‘| CJmB© OmZo
dmbr ’$gbm| H$mo n¡Xmda H$mo gmYmaUV¶m ""a{~''
(EMoÓ§∫ Ãz \åƒ∫y/Eü{¬) H$hVo h¢& E∫u§ ™ı ∫u§
N˛Á ™o¬§ ∆yo “{@ Tz“ÓÂ, ™MN˛Á, áuåÆÁ, ™ısy, §Á¬y|
∫u§ Nz˛ ¢˛Ã¬ “{@ “™ FÃNz˛ §Á∫z ™ı uƒÀoÁ∫ Ãz újıTz@
{H$gmZ ""a{~'' Am¡a ""I[a’$'' ‘| ³¶m| {d{^Þ
’$g²bm| H$mo g§~{YV H$aVo h¢ ?

                      {H«$¶m H$bmn -        {H«$¶m H$bmn -        {H«$¶m H$bmn -        {H«$¶m H$bmn -        {H«$¶m H$bmn - 33333
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  • Johÿ± Ho$ ’$g²b H$mo {H$gmZ a~r ‘m¡g‘ ‘|
³¶m| CJmVm h¡ ?

 • {gVå~a Ho$ ‘hrZo ‘| CJmZo go ³¶m hmoVm
h¡ ?

• {H$gmZ Iar’$ Ho$ Joh± ‘m¡g‘ ‘| ³¶m| Zhr
CJmVo h¡ ?

• ¶{X h‘ Johÿ± H$mo Zdå~a Ho$ ‘hrZo ‘| CJmVo
h¡ Vmo ³¶m hmoVm h¡ ?

• nm¡Ymo ‘| XmZo H$mo nH$Zo Am¡a ~T>Zo (d¥{Õ) Ho$
{b¶o Ja‘r H$s Amdí¶H$Vm hmoVr h¡ & V~
A{YH$ J‘u H$hm± go àmá hmoVr h¡ ?

’$adar Ho$ ‘hrZo go J‘© Obdm¶w àmá hmoVm
h¡ & XmZo nH$Zo Ho$ {bE Cn¶w³V hmoVm h¡ ? Bgr
H$maU go Johÿ± H$mo Ho$db ""a~r'' ‘m¡g‘ ‘| CJm¶m
OmVm h¡ &

Bg {d ¶ H$mo Ü¶mZ ‘| aIVo hþE {H$gmZ Hw$N>
’$g²bm| H$mo ""a~r'' ‘| Am¡a Hw$N> ’$g²bm| H$mo

’$g²bm| H$s n¡Xmda nwînr nmXnm| na AmYm[aV
hmoVm h¡ & d¡km{ZH$m| Zo AZoH$ à¶moJm| Ho$ ~mX
nwînr nm¡Ym| Ho$ ’y$b Zo Ho$ H$maUm| H$s ImoO H$s !
1. nm¡Ym| H$s {Z{íMV d¥{Õ Ho$ níMmV² ’y$b CJVo
h¡ & Hw$N> nm¡Ym| H$s {Z{íMV bå~mB© Ho$ ~‹T>Zo Ho$
~mX emImE±, nU© g§{Y Am¡a 7-9 nÎm| AmZo Ho$
~mX ’y$b CJVo h¡ &
2. nm¡Ym| ‘| nwînZ amV H$s Ad{Y na ^r {Z^©a
H$aVm h¡ & nm¡Ym| Ho$ nwînZ ‘| amV H$s Ad{Y H$m
à^md EH$ nm¡Y go Xÿgao nm¡Yo ‘| AbJ ahVm h¡ &
Hw$N> nm¡Ym| go amV Ho$ Ad{Y 12 1/2 KÊQ>o hmoVr h¡
Vmo nwînZ A{YH$ hmoVm h¡ & CXmhaU Ho$ {bE Johÿ±
Ho$ nm¡Ym| ‘| nwînZ Ho$db bå~r amV H$s Ad{Y ‘|

hmoVm h¡ & amV H$s Ad{Y 12 1/2 KÊQ>m| go A{YH$
hmoVm go Vmo nm¡Yo O¡go ‘H$B©, H$nmg ‘| nwînZ
A{YH$ hmoVm h¡ &
3. Hw$N> nm¡Ym| ‘| nwînZ Ho$ {bE amV H$s Ad{Y
H$m H$moB© ‘hËd Zhr hmoVm & Cg g‘¶ nwînZ
R>rH$ go Zhr hmo gH$Vm h¡ & do df©^a ‘| H$^r ^r
nwpînV hmoVo h¡ & CXm… gmo¶m~rZ

¶{X h‘ Johÿ± Ho$ ’$g²b H$mo OwbmB© Ho$ ‘hrZo ‘|
CJmVo h¡, Vmo d¥{Õ Ho$ {bE 8-10 gámh bJVo h¡&
BgHo$ níMmV² àînZ hmoVm h¡ & A³Vy~a H$m g‘¶
Am OmVm h¡ & V~ VH$ amV H$s Ad{Y 12 1/2
KÊQ>mo go A{YH$ hmo OmVm h¡ &

A~ J«m’$ H$m {Z[ajU H$aHo$ {ZåZm§{H$V àíZm|
Ho$ CÎma Xmo &
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YmZ H$s n¡Xmda
AnZo H$ar~ ahZo dmbo {H$gmZ Ho$ nmg OmH$a {ZåZm§{H$V gm[abr Ho$ {bE gyMZmAm| H$mo g§J«{hV H$E &
          YmZ CJmZo H$m ‘m¡g‘YmZ CJmZo H$m ‘m¡g‘YmZ CJmZo H$m ‘m¡g‘YmZ CJmZo H$m ‘m¡g‘YmZ CJmZo H$m ‘m¡g‘ à{V ho³Q>a YmZ H$m CËnmXZà{V ho³Q>a YmZ H$m CËnmXZà{V ho³Q>a YmZ H$m CËnmXZà{V ho³Q>a YmZ H$m CËnmXZà{V ho³Q>a YmZ H$m CËnmXZ    ~rOm| Ho$ JwU~rOm| Ho$ JwU~rOm| Ho$ JwU~rOm| Ho$ JwU~rOm| Ho$ JwU

(1 Hectare = 2.4 acres)               AmH$ma  AmH$ma  AmH$ma  AmH$ma  AmH$ma   ^ma  ^ma  ^ma  ^ma  ^ma

a~r
Iar’$

{H$g ‘m¡g‘ ‘| {H$gmZ H$mo A{YH$ bm^
hmoVm h¡ ?
H$moB© Eogr ’$g²b Omo XmoZm| ‘m¡g‘ Iar’$
Am¡a a~r ‘| CJm¶m OmVm h¡ ~VmBE &
gm‘mÝ¶V… {H$g ‘m¡g‘ ‘| {H$gmZ AÀN>o
JwUm| dmbo ~rO àmá H$aVm h¡ &
Iar’$ ‘| YmZ H$s ‘mÌm A{YH$ hmoVr h¡
~r ‘| H$‘ & ³¶m Amn Bg go gh‘V h¡
H$maU ~VmBE ?
³¶m Amn Vrgar ’$g²b Ho$ ~mao ‘| OmZVo
hmo ? h‘mao amÁ¶ Ho$ Hw$N> ñWmZm| 3 Vrgar
’$g²b ^r hmoVr h¡ &

AnZo AÜ¶mnH$ go ny{N>E H$m¡Z go ’$g²b H$mo
g‘mÝ¶V ! Vrgao ’$g²b Ho$ ê$n ‘| CJm¶m OmVm h¡
& gm|{ME {H$ h‘mao amÁ¶ Ho$ g^r joÌm| ‘o§ Bg
àH$ma H$m Aä¶mg ³¶m| Zhr {H$¶m Om ahm h¡ &

YmZ H$mo CJmZm Am¡a H¥${f Aä¶mgYmZ H$mo CJmZm Am¡a H¥${f Aä¶mgYmZ H$mo CJmZm Am¡a H¥${f Aä¶mgYmZ H$mo CJmZm Am¡a H¥${f Aä¶mgYmZ H$mo CJmZm Am¡a H¥${f Aä¶mg
Mmdb AË¶ÝV àmY{‘H$ ‘w»¶ Am¡a ‘hËdnyU©
Amdí¶H$ ^moÁ¶ ’$g²b h¡ & Bgo "" ŷ‘§S>br¶ AÞ
XmZm'' ^r H$hVo h¡ &

‘Ü¶nmfmZr H$mb (9000-8000 B.C) Ho$
ApÝV‘ MaU ‘| Am¡a h‹S>ßnm gä¶Vm (2300 B.C)
‘| ^r Mmdb H$s IoVr H$s OmVr Wr ""Iar’$''
¶m ""a~r'' ’$g²b Ho$ ê$n ‘| amOñWmZ go Aê$UmMb
àXoe VH$ Am¡a Ho$ab go Oå‘w Am¡a H$í‘ra  VH$
Am¡a Mmdb H$mo CJm¶m OmVm h¡ & ¶Ú{n ¶h
’$g²b H$mo J‘© CîUH$mar ~ÝYr¶ Va ŷ{‘ go,
hmoVr h¡ & {H$ÝVw VÊS>| Vmn‘mZ dmbo joÌm| O¡go
MrZ, OmnmZ Am¡a AmñQ´>o{b¶m ‘| ^r Bg CJm¶m
OmVm h¡ & {díd Ho$ g^r Xoem| go ^maV ‘|
A{YH$V‘ ŷ{‘ Ho$ joÌ ‘| ~‹S>o n¡‘mZo na Mmdb
H$s IoVr H$s OmVr h¡ & ¶Úm{n MrZ Am¡a OmnmZ
H$s VwbZm hmo ahr à{V ho³Q>a n¡Xmda H$‘ h¡ &

""Iar’$'' ‘m¡g‘ ‘| CJmVo h¡ & Amn OmZVo hm|Jo {H$ YmZ H$mo  a~r Am¡a Iar’$ XmoZm| ‘m¡g‘ ‘| CJm¶m OmVm
h¡ & XmoZm| ‘m¡g‘ ‘| CJm¶o JE ~rOm| Ho$ JwU Am¡a n¡Xmda ‘| H$moB© AÝVa h¡ ?

{H«$¶mH$bmn - {H«$¶mH$bmn - {H«$¶mH$bmn - {H«$¶mH$bmn - {H«$¶mH$bmn - 4

  Xoe  Xoe  Xoe  Xoe  Xoe YmZ Ho$ n¡Xmda Ho$ {bE ^y{‘YmZ Ho$ n¡Xmda Ho$ {bE ^y{‘YmZ Ho$ n¡Xmda Ho$ {bE ^y{‘YmZ Ho$ n¡Xmda Ho$ {bE ^y{‘YmZ Ho$ n¡Xmda Ho$ {bE ^y{‘ Hw$b CËnmXZHw$b CËnmXZHw$b CËnmXZHw$b CËnmXZHw$b CËnmXZ        CËnmXZ à{V joÌ       CËnmXZ à{V joÌ       CËnmXZ à{V joÌ       CËnmXZ à{V joÌ       CËnmXZ à{V joÌ
Aa~m| ho³Q>aAa~m| ho³Q>aAa~m| ho³Q>aAa~m| ho³Q>aAa~m| ho³Q>a     {‘{b¶Z ‘¡{Q´>H$ Q>Z    {‘{b¶Z ‘¡{Q´>H$ Q>Z    {‘{b¶Z ‘¡{Q´>H$ Q>Z    {‘{b¶Z ‘¡{Q´>H$ Q>Z    {‘{b¶Z ‘¡{Q´>H$ Q>Z          {H$.J«m/ ho³Q>a         {H$.J«m/ ho³Q>a         {H$.J«m/ ho³Q>a         {H$.J«m/ ho³Q>a         {H$.J«m/ ho³Q>a

^maV          40     79              1975
MrZ                         37            130 3534
OmnmZ                        2.5              16 6250
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          ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L

OmnmZ ‘| A{YH$ CËnmXZ H$m ³¶m H$maU
h¡?
^maV ‘| H$‘ CËnmXZ H$m ³¶m H$maU h¡ ?

BZ àíZm| H$mo g‘PZo Ho$ {bE YmZ Ho$
IoVr Ho$ A{YH$ {ddaUm| Ho$ ~mao ‘| OmZH$mar
àmá H$a|Jo &

IoVm| ‘| YmZ H¡$go CJm¶m OmVm h¡ ?
AmBE YmZ Ho$ H¥${f Aä¶mg Ho$ ~mao ‘| OmZH$mar

àmá H$a|Jo§ &
YmZ CJmZo dmbo IoV H$mo H$B© Qw>H$‹S>m ‘| ~m±Q>m

OmVm h¡ & ³¶m| Eogm {H$¶m OmVm h¡ ? BZ ³¶mpa
ñ¶m| Ho$ H$maU ^y{‘ Ho$ g‘Vb ~ZmZo Am¡a ’$g²b
H$s nmZr XoZo ‘| AmgmZr hmo OmVr h¡ &

’$g²b H$m n[a‘mU Am¡a JwUdVm ~T>mZo Ho$
{bE {H$gmZ H$mo IoVr H$aZo go nhbo Am¶moOZ
g§{MÌ ~Zm boVo h¡ & Am¶moOZ H$aVo g‘¶ {‘Å>r
H$s àH¥${V, AmÐ©Vm dfm©nmV Am¡a Vmn‘mZ na
Ü¶mZ XoVo h¡ & ³¶m| {H$ ¶o g~ g‘¶-g‘¶ na Am¡a
OJh-OJh na AbJ hmo OmVo h¡ & BgHo$ AZwgma
’$g²b CJmVo h¡ & gm‘mÝ¶V … {H$gmZ H¥${f H$m¶©
‘mZgyZ AmJ‘Z go nhbo (‘B©, OyZ ‘|) Cg g‘¶
{H$gmZ Hw$N> Ë¶m¡hma O¡go Eoê$dmH$m H$mo ‘ZmVo h¡ &
Bg Ho$ ~mao ‘| AnZo ‘mVm {nVm go ny{N>E &

 ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ?
Mmdb H$mo CJmZm EH$ ‘m¡g‘r¶ H$m¶© h¡ Am¡a

Bggo gå~pÝYV H$B© Ë¶m¡hma Ow‹S>o hmoVo h¡ &
’$g²b H$mo ~moZm Am¡a amonZm Aj¶ V¥Vr¶m go
gå~pÝYV hmoVo h¡ & ’$g²b H$mo H$mQ>Zm nm|Jb
Am¡a AmoZ‘ go gå~pÝYV hmoVm h¡ & ^maVr¶
g§ñH¥${V H$mo A³ga H$hm{Z¶m± Am¡a JrVm| Ho$
ê$n ‘| dU©Z {H$¶m OmVm h¡ & H¥${f H$m¶m} H$mo

gwa, Vmb Am¡a JrVm| Ho$ gmW {H$¶m OmVm h¡ &
CZ JrVm| H$mo Vw‘ Jm gH$Vo h¡ ³¶m ?AmnHo$
Jm±d go CZ JrVm| H$mo g§J«{hV H$amo Am¡a CZ
JrVm| {dÚmb¶ Ho$ ‘§M {Xdg Ho$ {XZ JmBE &

~wAmB© go g§J«{hV H$aZo VH$~wAmB© go g§J«{hV H$aZo VH$~wAmB© go g§J«{hV H$aZo VH$~wAmB© go g§J«{hV H$aZo VH$~wAmB© go g§J«{hV H$aZo VH$

YmZ H$s IoVr ‘| H«$‘~Õ {H«$¶mE± gpå‘{bV
H$aZm h¡ & ³¶m Amn BZ Aä¶mgm| H$mo OmZVo h¡ ?
AnZo ZmoQ> nwpñVH$m ‘| {bImo & AmBE h‘ {ZåZ{b{IV
Aä¶mgm| H$m AÜ¶¶Z H$a|Jo &
1. {‘Å>r H$mo V¡¶ma H$aZm
2. ~rOm| H$mo ~moZm
3. ImX H$m Cn¶moJ
4. nmZr H$s gw{dYm (qgMmB©)
5. Ia-nVdma {ZH$mbZm
6. ’$g²b H$mo H$maZm
7. g§J«{hV H$aZm

H¥${f H$m‘ H$mo ‘mZd e{³V Ho$ Ûmam ¶m {deof
gmYZm| (tools) Ho$ Ûmam {H$¶m OmVm h¡ & Cnamo³V
Aä¶mg ¶m H¥${f H$‘© Iar’$, a~r Am¡a Vrgar
’$g²b Ho$ {bE gm‘mÝ¶ h¡ & ¶h H¥${f H$‘© Ho$db
YmZ hr Zhr {H$ÝVw Xÿgao ’$gbm| Ho$ {bE ^r
Oê$ar h¡ & BZ nÜXVr¶m| Ho$ ~mao‘| {dñVwV go nT>J|&

1. {‘Å>r H$mo V¡¶ma H$aZm. {‘Å>r H$mo V¡¶ma H$aZm. {‘Å>r H$mo V¡¶ma H$aZm. {‘Å>r H$mo V¡¶ma H$aZm. {‘Å>r H$mo V¡¶ma H$aZm
Amn OmZVo h¡ nm¡Yo H$mo hdm Am¡a nmZr H$mo

nhþ±MmZo Ho$ {bE OS>o ‘hËdnyU© h¡ & ~rOm| H$mo
R>rH$ go A§Hw$[aV H$aZo Ho$ {bE, Am¡a nmZr H$mo
g‘mZ ê$n go nhþ±MmZo Ho$ {bE {‘Å>r H$mo AÀN>r
Vah V¡æ¶ma H$aZm Mm{hE & BgHo$ {bE hb
MbmZm Am¡a OmoVZo H$s {H«$¶m H$s OmVr h¡ &

(A) hb MbmZm Am¡a ImX S>mbZm(A) hb MbmZm Am¡a ImX S>mbZm(A) hb MbmZm Am¡a ImX S>mbZm(A) hb MbmZm Am¡a ImX S>mbZm(A) hb MbmZm Am¡a ImX S>mbZm
{H$gmZ O‘rZ H$mo ³¶m[a¶m|/‘o‹T>m| ™ı §ÁÂboÁ

h¡& V~ ³¶m[a¶m| H$mo h|Jm H$s ghm¶Vm go hb
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Ord ‘a OmVo h¡ &
hbhbhbhbhb

Bg gmYZ H$m Cn¶moJ IoV OmoV Zo Ho$ {bE
H$aVo h¡ & ¶h bmoho Am¡a bH$‹S>r H$m ~Zm hmoVm h¡&
BgH$m AmH$ma T Ho$ g‘mZ hmoVm h¡ & Ia -
nVdmam| (Weeding) H$mo {ZH$mbZo Ho$ {bE ^r
Cn¶moJ ‘| bm¶m OmVm h¡& hb Ho$ EH$ {gao na ZwH$sbm

N>oZr O¡gm bmoho H$m H$sbm Ow‹S>m hmoVm h¡, Omo {ghr H$mo
JhamB© VH$ ôXZo ‘| ghm¶Vm H$aVm h¡&

bH$‹S>r Ho$ hb ‘| {H$VZo H$sbo hmoVo h¡?
{H$gmZ H$m hb {H$VZr JhamB© VH$ ImoX
gH$Vm h¡ ?
ZO{XH$ Ho$ {H$gmZ Ho$ nmg OmH$a hb Ho$
H$sbo H$s bå~mB© H$mo ‘mnmo & ¶{X CgZo
Q´>¡³Q>a H$m Cn¶moJ {H$¶m go Vmo hb Ho$ H$sbo
bå~mB© H$mo ‘mnmo &

  {dMma Am¡a MMm© H$a| &

hb MbmVo g‘¶ V AmH$ma Ho$ Im§Mo ~ZVo
h¡& gm|{ME do$ Ho$db V AmH$ma Ho$ ³¶m| h¡ & ¶o
’$gbm| H$mo AÀN>r Vah gonmZr XoZo ‘| ghm¶Vm
H$aVo h¡ &

(~) ^y{‘ H$mo g‘Vb H$aZm(~) ^y{‘ H$mo g‘Vb H$aZm(~) ^y{‘ H$mo g‘Vb H$aZm(~) ^y{‘ H$mo g‘Vb H$aZm(~) ^y{‘ H$mo g‘Vb H$aZm
hb MbmZo Ho$ ~mX ^r IoVm| ‘| H$B© D$~S>-

Im§~S> hmoVo h¡  Bgr{bE ̂ y{‘ H$mo g‘Vb ~ZmZo Ho$

go hb MbmZm Amdí¶H$ h¡& hb MbmZo go {‘Å>r
T>rbr hmo OmVr h¡, {Oggo hdm Am¡a nmZr H$m
n[adhZ AmgmZr go hmo gH$Vm h¡ &

{‘Å>r Ho$ Z‘© hmoZo go nmZr A{YH$ g‘¶
VH$ g§J«{hV ahVm h¡ &
OS>o JhamB© VH$ ŷ{‘ ‘| Om$Vm h¡ Am¡a hdm
hmoZo go OS>m| Ho$ IgZ ‘| AmgmZr hmo OmVr
h¡ &
{‘Å>r Z‘B© hmoZo go bm^Xm¶H$ gyú‘ Ord
Am¡a H|$MwE± AÀN>r Vah d¥{Õ H$aVo h¡ &
gy¶© H$s {H$aUm| go Hw$N> hm{ZH$maH$ gyú‘

Mbm¶m OmVm h¡ & ³¶m[a¶m| H$mo ImX nhbo XoH$a
nmZr go ^a XoVo h¡ & ^am hþAm nmZr nwamZo Ia-
nVdmam| Am¡a R>§R> H$mo gS>m H$a nmofH$ VËdm| H$mo
‘wº$ H$aVm h¡ Am¡a ^y{‘ H$mo ~moZo ¶mo½¶ Z‘©
~ZmVm h¡ &

           {dMma Am¡a MMm© H$a| &

hb H$s bå~mB© Am¡a ~moZo ‘| AmnH$mo H$moB©
gå~ÝY {XIVm h¡ ³¶m ?
³¶m g^r ’$gbm| H$mo Bgr Vah CJm¶m
OmVm h¡ & {‘Å>r H$s V¡æ¶mar ‘| H$moB© AÝVa
hmoVm h¡ ³¶m ?
hb MbmZo go ³¶m bm^ h¡ ?

’$gb H$mo CJmZo go nhbo {‘Å>r ‘| AÀN>r Vah
Fig-3 bmoho H$m hbbmoho H$m hbbmoho H$m hbbmoho H$m hbbmoho H$m hb

Fig-2 bH$S>r H$m hbbH$S>r H$m hbbH$S>r H$m hbbH$S>r H$m hbbH$S>r H$m hb
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{bE g‘Vb H$maH$ H$m Cn¶moJ H$aVo h¡ & ̂ y{‘ H$mo
g‘Vb H$aZo na ̂ y{‘ Ho$ ̂ mJ H$mo nmofH$ VËd Am¡a
nmZr nhþ±MVm h¡ & àË¶oH$ ~rO ~moZo Am¡a amonZo ‘|
^r ghm¶H$ hmoVm h¡ &

bH$S>r H$m nQ>am g‘Vb H$maH$ EH$ bH$S>o
Am¡a bmoho H$s n{Å>¶m| go ~ZVm h¡ & Bgo f¡bm| Ho$
nrN>o añgr go ~m§Y H$a IoV ‘| Kw‘m¶m OmVm h¡ &

2. ~rOm| H$mo ~moZm~rOm| H$mo ~moZm~rOm| H$mo ~moZm~rOm| H$mo ~moZm~rOm| H$mo ~moZm
goVmo "‘|" ~rO ~moZm EH$ ‘hËdnyU© H$m¶© h¡ &

{H$gmZm| H$mo ~rOm| H$s OmZH$mar hmoZm Mm{hE &
’$gb H$s n¡Xmda A{YH$Va ~rOm| H$s JwUdVm
na {Z^©a H$aVr h¡ &

H¥${f ‘| ~rOm| H$m M‘Z EH$ ‘hËdnyU© MaU
h¡ & AnZo ~S>m| go ny{N>E {H$ H¥${f Ho$ {bE do
~rO H$hm± IarXVo h¢ ?

~rO ~moZo go nhbo {H$gmZ ~rOm| H$m MwZmd
H$aVm h¡ & ñdñW ~rO ñdñW ’$gb H$mo XoVo h¢ &
’$gb H$mo H$mQ>Zo Ho$ níMmV² {H$gmZ {~Zm {gHw$‹S>o,
Jmob Am¡a A{YH$ ^ma dmbo ~rOm| H$mo ^{dî¶ Ho$
Cn¶moJ Ho$ {bE g§J«hrV H$aHo$ aIVo h¡& Bgo M¶Z
H$hVo h¡ & ~Mr hþB© ’$gb ¶m Vmo ~oM XoVo ¶m ImZo

Ho$ {bE aIVo h¡ &
• àmMrZ g‘¶ ¶o {H$gmZ AnZo ~rOm| H$m

n[aajU H$aVo Wo & do H¡$go n[aa{jV H$aVo
Wo? H$jm ‘| AnZo AÜ¶mnH$ go MMm© H$amo &
AnZo ~wOwJm}| go IwX go g§J«{hV {H$E JE
~rOm| Ho$ ~mao ‘| gyMZm àmá H$amo &

{H«$¶m H$bmn - 5

³¶m Amn OmZVo h¡ AÀN>o ~rOm| H$m M‘Z ¶m³¶m Amn OmZVo h¡ AÀN>o ~rOm| H$m M‘Z ¶m³¶m Amn OmZVo h¡ AÀN>o ~rOm| H$m M‘Z ¶m³¶m Amn OmZVo h¡ AÀN>o ~rOm| H$m M‘Z ¶m³¶m Amn OmZVo h¡ AÀN>o ~rOm| H$m M‘Z ¶m
n¥WH$ H$aU H¡$go H$aVo h¡ ?n¥WH$ H$aU H¡$go H$aVo h¡ ?n¥WH$ H$aU H¡$go H$aVo h¡ ?n¥WH$ H$aU H¡$go H$aVo h¡ ?n¥WH$ H$aU H¡$go H$aVo h¡ ?

nmZr go ^ao ~mëQ>r ‘| ~rOm| H$mo S>m{bE & Hw$N>
~rO D$na V¡aZo bJVo h¡ & V¡aVo hþE ~rOm| H$mo
{ZH$mb Xr{OE & ~Mo hþE ~rOm| H$mo EH$ {XZ
VH$ ^rJZo Xr{OE & gwIm H$a A§Hw$aU Ho$ {bE
J‘©, Z‘ Am¡a A§Yoao ñWmZ ‘| a{IE &

³¶m AmnZo H$^r A§Hw$[aV gbmX H$mo Im¶m h¡?
A§Hw$[aV gbmX H$mo Ka na H¡$go ~Zm¶m OmVm

h¡ AnZo {‘Ìm| go ny{N>E ? Hw$N> ~rO nmZr na
³¶m| V¡aVo h¢ ? V¡aZo dmbo ~rOm| H$mo AmnZo nmZr
‘| go ³¶m| "{ZH$mb {X¶m' ~rOm| H$mo nmZr ‘| EH$
{XZ VH$ ³¶m| ^rJZo XoVo h¡ ?

 Fig-4 Iron leveller Fig-5 Preparing field for sowing
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 ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ? ³¶m Amn OmZVo h¡ ?
        Amoam¶Om Zm‘ YmZ Ho$ {bE ¶h ZmZ {b{Z¶g Zo {X¶m & nyao {díd ‘| hOmam| àH$ma Ho$ YmZ {‘bVo h¡ & Amoam¶Om

goQ>m{‘dm H$mo E{e¶m ‘| CJm¶m J¶m & Amoam¶Om ½bm~o[a¶m H$s goVr Am’«$sH$m ‘| H$s OmVr h¡ & Amoam¶Om ½byJmB©nmabm
(Glumaepatulo) H$s IoVr A‘o[aH$m ‘| H$m OmVr h¡ & h‘mao àXoe ‘| YmZ Ho$ gH$S>m| àH$ma h¡ & ‘mobmJmoHw$b (Mdogolukulu)
EH$ nmaån[aH$ AÀN>m àH$ma h¡ {OgH$mo VQ>r¶ Zoëbya Ho$ joÌm| ‘| CJm¶m OmVm h¡ & h‘mao nmaån[aH$ YmZ Ho$ Hw$N> àH$ma
A‘¥Vgar, ~§Jmê$ {VJm, H$moboQ>r Hw$gw‘m, nmoÅ>r ~mgm§Jr Am{X h¡

  ~rO H$m bjU  ~rO H$m bjU  ~rO H$m bjU  ~rO H$m bjU  ~rO H$m bjU Sy>~o hþAm ~rOSy>~o hþAm ~rOSy>~o hþAm ~rOSy>~o hþAm ~rOSy>~o hþAm ~rO   V¡aZo dmbo ~rO  V¡aZo dmbo ~rO  V¡aZo dmbo ~rO  V¡aZo dmbo ~rO  V¡aZo dmbo ~rO
AÀN>m a§J
BguXma {gHw$S>m hþAm Am¡a IwaXþam AmH$ma
{MH$Zm Am¡a Jmob AmH$ma
A{YH$ ^ma
H$‘ ^ma
XmoZm| ~rOm| ‘| AmnZo ³¶m AÝVa XoIo h¡ ?
³¶m AmnH$mo ‘mby‘ ho {H$ V¡aZo dmbo ~rO ³¶m| hbHo$ hmoVo h¡ ?

                                          {H«$¶m H$bmn -   {H«$¶m H$bmn -   {H«$¶m H$bmn -   {H«$¶m H$bmn -   {H«$¶m H$bmn - 7
A§Hw$aU Am¡a M¶ZA§Hw$aU Am¡a M¶ZA§Hw$aU Am¡a M¶ZA§Hw$aU Am¡a M¶ZA§Hw$aU Am¡a M¶Z

XmoZm| ~rOm| H$mo AbJ-AbJ Hw$Ê‹S>m| ‘| ~moH$Q> EH$ g‘mZ nmZr S>mbmo & XmoZm| nm¡Ym| H$s d¥{Y H$m
{Z[ajU H$aHo$ EH$ [anmoQ>© {b{IE &

H$m¡Z gm ~rO AÀN>m A§Hw$[aV hmoVm h¡ ? ³¶m| ?
H$m¡Z gm ~rO R>rH$ go A§Hw$[aV Zhr hmoVm h¡ ? ³¶m| ?
³¶m g^r ~rOm| H$mo Bgr àH$ma go narjU {H$¶m OmVm h¡ ?
³¶m Amn OmZVo h¡ YmZ Ho$ ~rO H¡$go A§Hw$[aV hmoVo h¡ ?
nm¡Y| H$mo amonZo go nhbo ^rJo hþE YmZ A§Hw$[aV hmoZo H$s {d{^Þ Adñ¶mE± hmoVr h¡ &
YmZ Ho$ A§Hw$aU H$m {ZarjU H$s{OE & ³¶m Amn ~Vm gH$Vo h¡ H$m¡Z ^mJ O‹S> ~ZVm h¡ ?  H$m¡Z gm

^mJ VZm ~ZVm h¡ ?

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 6
~rOm| H$m M‘Z~rOm| H$m M‘Z~rOm| H$m M‘Z~rOm| H$m M‘Z~rOm| H$m M‘Z

EH$ {Jbmg ‘| Wmo‹S>m nmZr br{OE & EH$ ‘wÅ>r ^a ~rOm| H$mo Cg‘| S>mb Xr{OE & Amn XoI|Jo {H$ Hw$N>
~rO nmZrna V¡aZo bJVo h¡ & BZ ~rOm| H$mo g§J«{hV H$aHo$ hmd Ho$ b|g go XoImo Am¡a nmZr ‘| ^rJo hþE
~rOm| go VwbZm H$amo & AmnHo$ {Z[ajU H$mo gm[aZr ‘| {b{IE &

Table 5
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H¥${f ‘| Ordm| go ¶w³V hmoZm ̂ r EH$ ‘hËdnyU©
àíZ h¡ & H$^r-H$^r {H$gmZ Ordm| go ajm H$aZo
Ho$ {bE amgm¶{ZH$ nXmWm] go ~rOm| H$mo YmoVo h¡ &

³¶m Amn CÎma OmZVo hmo ? AmnZo {‘Ìm| Am¡a
AÜ¶mnH$ go MMm© H$aHo$ H$maU H$mo AnZo Zmoa
nwpñVH$m ‘| {bImo &

~rOm| H$s gyú‘ Ordm| go ajm H$aZo Ho$ {bE &
H$~H$ ~³Q>r[a¶m O¡go Am¡f{Y¶m|| H$mo Cn¶moJ {H$¶m
OmVm h¡! Bg{bE {H$gmZ A§Hw$[aV H$aZo go nhbo
~rOm| H$mo CnMm[aV H$aVo h¡ &

~rOm| H$m g§H$Q>~rOm| H$m g§H$Q>~rOm| H$m g§H$Q>~rOm| H$m g§H$Q>~rOm| H$m g§H$Q> ( ( ( ( (Seed crisis)))))
gm‘mÝ¶V… h‘mao amÁ¶ Ho$ {H$gmZ ZO{XH$ Ho$ ~mOma go ~rOm| H$mo IarXVo h¡ & n¡H$Q>o ‘| àmá

hmoZo dmbo ~rO H¥${f ‘| à‘wI ^y{‘H$m {Z^mVo h¡ & H$^r-H$^r ~rOm| Ho$ n¡Ho$a na N>no AZwgma A§Hw$aU
H$s Xa Zhr hmoVr h¡ & H$^r-H$^r {~bHw$b A§Hw$[aV Zhr hmoVo h¡ & H$^r do nm¡N>m| Ho$ ê$n ‘| d¥{Õ Vmo
H$aVo h¡, {H$ÝVw dÝÜ¶ ahVo h¡ & Hw$N> AÝV©Om©Vr¶ H$ån{Z¶m± OrZr¶ (genetically) ê$nmÝV[aV ~rOm| H$mo
~oMVo h¡ & à{Vdf© {H$gmZ Ho$db BZ H$ån{Z¶m| go ~rOm| H$mo IarXH$a YmoIm ImVo h¡ & ³¶m| {H$ ~rO
nm¡Yo go CËnÞ ~rO dÝÜ¶ (sterile) hmo gH$Vo h¡ & amï´>r¶ ~rO n[adY©Z H$m©nmoaoeZ Am’$ B§{S>¶m
(National seed Development corporation of India) {d{^Þ àH$ma Ho$ ~rOm| H$mo n[aa{jV Am¡a ~§{YV
H$aVm h¡ & AmO H$b h‘mao nmaån[aH$ àH$ma Ho$ ~rO bwá hmo JE h¡ & gm|{ME Bg àH$ma H$s n[apñW{V
³¶m| Am¶r h¡ ? {H$gmZm| Ho$ ñVa {~Om| H$s CncãYVm ‘| pñWaVm Ed§ ~mOma na {Z ©̂aVm H$mo H¡$go cm¶m
Om gH$Vm h¡&

Fig.7 Fungicides (N˛ƒN˛ åÁΔN˛) (N˛ƒN˛ åÁΔN˛) (N˛ƒN˛ åÁΔN˛) (N˛ƒN˛ åÁΔN˛) (N˛ƒN˛ åÁΔN˛)

nm¡Ym| Ho$ àH$manm¡Ym| Ho$ àH$manm¡Ym| Ho$ àH$manm¡Ym| Ho$ àH$manm¡Ym| Ho$ àH$ma     (((((Types of settings)))))
~rOm| H$mo hm{ZH$maH$ gyú‘ Ordm| O¡go OrdmZw,

H$dH$ Am{X go Xÿa aIZo Ho$ {bE XdmB©¶m| H$m
Cn¶m©J H$aVo h¢ & Bgr{bE gm‘mÝ¶V! {H$gmZ
~rOm| Ho$ A§Hw$aU go nhbo Am¡f{Y¶m| H$m Cn¶moJ
H$aVo h¡ & Aåga {H$gmZ YmZHo$ C¶mZo Ho$ {bE
~rOm| H$s n{Å>¶m± (seed beds) V¡¶ma H$aHo$ N>moQ>o
nm¡Yo (Zmê$) H$mo CJmVo h¡ & Bg àH$ma CJm¶o JE
nm¡ÜVo H$mo O‹S> go CËgmh H$a nyao goV ‘| "{Z¶{‘V'
n§{³V¶m| ¶o amonm OmVm h¡ &

AnZo {‘Ìm| hmo MMm© H$aHo$ Eogo ’$gbm| H$s
gyMr ~JmBE {OÝho N>moQ>o nm¡Yo bJm H$a CJm¶m
OmVm h¡ &

~rO ~wAmB© H$mo {d{^Þ àH$ma go ~rOm| H$mo ~moZm

Hw$N> ~rOm| H$mo grYo ~rO ~moZo dmbo ¶§Ì go
~mo¶m OmVm h¡ & Am¡a Hw$N> ~rOm| H$mo hmWm| go
fmo¶m OmVm h¡ &

Fig-6 {MÌ A§Hw$[aV YmZ Ho$ ~rO

AmnHo$ Jm±d ‘| YmZ ~moZo
Ho$ nhbo H$m¡Z go ‘w»¶ H¥${f
H$‘© {H$¶o OmVo h¡ & AmnH$s
nwpñVH$m ‘| {b{IE &
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{eew nm¡Ym| H$s ~wAmB© H$s {d{Y¶m± ({eew nm¡Ym| H$s ~wAmB© H$s {d{Y¶m± ({eew nm¡Ym| H$s ~wAmB© H$s {d{Y¶m± ({eew nm¡Ym| H$s ~wAmB© H$s {d{Y¶m± ({eew nm¡Ym| H$s ~wAmB© H$s {d{Y¶m± (Sowings Methods)))))
AnZo H$ar~ ahZo dmbo {H$gmZm| go gyMZmAm|H$mo g§J«hrV H$aHo$ gm[aZr H$s ny{V© H$amo &

Bggo AmnH$mo H$moB© Agw{dYm hmoVr h¡ ³¶m ?
gm|{M¶o & Bgo H¡$go ÃÏ¬^ÁÆÁ Om gH$Vm h¡ AnZo
H$ar~ ahZo dmbo {H$gmZm| go Bg {df¶ H$s
OmZH$mar àmá H$[a¶o & AmnHo$ ÃÏ^Áƒ CÝh| {H$g
Vah GúÆÁzJr hmo gH$Vo h¡ ?

³¶m Amn OmZVo h¡ EH$ EH$S> ̂ y{‘ ‘| YmZ Ho$
nm¡Yo bJmZo Ho$ {bE {H$VZo {H$bmoJ«m‘ ~rOm| XmZm|
H$s Amdí¶H$Vm hmoVr h¡ ? YmZ Ho$ g^r àH$mam|
Ho$ {b¶o EH$ g‘mZ YmZ Mm{hE ³¶m ? AnZo
~‹S>m| go ny{N>E & gyMZmAm| H$mo g§J«{hV H$aHo$
AnZo H$jm ‘| MMm© H$[aE &

³¶m Amn OmZVo h¡ ~rOm| H$mo {‘Å>r go ³¶m|
T>H$Vo h¢? AnZo AÜ¶mnH$ go MMm© H$[aE &

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 8

A§Hw$[aV ~rOm| H$mo {N>‹S>H$ZmA§Hw$[aV ~rOm| H$mo {N>‹S>H$ZmA§Hw$[aV ~rOm| H$mo {N>‹S>H$ZmA§Hw$[aV ~rOm| H$mo {N>‹S>H$ZmA§Hw$[aV ~rOm| H$mo {N>‹S>H$Zm hmWm| go ~moZmhmWm| go ~moZmhmWm| go ~moZmhmWm| go ~moZmhmWm| go ~moZm ~rO ~moZo dmbo~rO ~moZo dmbo~rO ~moZo dmbo~rO ~moZo dmbo~rO ~moZo dmbo

CnH$aU go ~wAmB©CnH$aU go ~wAmB©CnH$aU go ~wAmB©CnH$aU go ~wAmB©CnH$aU go ~wAmB©

~rOm| H$mo {~IoaZo Am¡a {N>‹S>H$Zo H$s {d{Y H$mo
àgmaU {d{Y H$hVo h¡ &
~rO ~moZo H$m CnH$aU ¶§Ì (~rO ~moZo H$m CnH$aU ¶§Ì (~rO ~moZo H$m CnH$aU ¶§Ì (~rO ~moZo H$m CnH$aU ¶§Ì (~rO ~moZo H$m CnH$aU ¶§Ì (seed drill)))))

~rO ~moZo H$m ¶§Ì EH$ CnH$aU h¡ {Og H$m
Cn¶moJ {‘hr ‘| ~rO ~moZo Ho$ {bE {H$¶m OmVm h¡
& h|Jo Ho$ Cnar ^mJ ‘| H$sn O¡gm CnH$aU
ì¶dpñWV hmoVm h¡ {H$gmZ H$sn ‘| ~rO S>mbVo
h¡ & H$sn H$s Zbr ~rOm| H$mo ^y{‘ na g‘mZ Xÿar
na {JamZo Am¡a ~moZo ‘| ghm¶Vm H$aVr h¡ &
gm‘mÝ¶V… ~rO ~moZo Ho$ {S´>b ‘o VrZ Z{b¶m± hmoVr
h¡ & nm¡Ym| Ho$ ~rO H$s Xÿar Am¡a O‹S>m| na AmYm[aV
{H$gmZ 3 go 6 Z{b¶m| dmbo ~rO {S´>b H$m M¶Z
H$aVo  h¡ & BgHo$ níMmV² {H$gmZ ~rOm| H$mo {‘Å>r
go T>H$ XoVo h¡ &

Fig-8 Broadcasting

Table - 6

uYfi 1010101010     AmYw{ZH$ Q´>¡³Q>a ~rO {S´>bAmYw{ZH$ Q´>¡³Q>a ~rO {S´>bAmYw{ZH$ Q´>¡³Q>a ~rO {S´>bAmYw{ZH$ Q´>¡³Q>a ~rO {S´>bAmYw{ZH$ Q´>¡³Q>a ~rO {S´>b
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AmOH$b {H$gmZ {dH${gV àH$ma Ho$ ~rO
{S´>b H$m Q´>¡³Q>a H$s ghm¶Vm go Cn¶moJ H$a aho
h¡& ¶h ~rO {S´>b Q>¡´³Q>a go Ow‹S>m hmoVm h¡ Am¡a 5 go
6 H$Vmam| go ~rO ~moZo ‘| ghm¶Vm H$aVm h¡& Bggo
OwS>r hþB© EH$ nÎmr (Blade) bJr hmoVr {OgH$s
ghm¶Vm go ~mo¶o hþE ~rOm| na VwaÝV {‘Å>r T>H$
XoVm h¡& ¶h g‘¶ ~MmZo Am¡a AmgmZr go ~rO
~moZo H$m VarH$m h¡&

ŷ{‘ ‘o àgm[aV {H$E J¶o ~rO CJVo h¡& CJo
hþE nm¡áÁı Ho$ O‹S> bJmVma nmZr ‘| Sy>~o hþE ahZm
Mm{hE& nm¡Ym| O~ 4-5 nÎmo bJVo h¡ Vmo do amonU
Ho$ {bE V¡æ¶ma hmoVo h¡&

Bg AdñWm 14 go 40 {XZ VH$ bJ gH$Vo h¢&
¶h g‘¶ Mmdb Ho$ àH$ma, Vmn‘mZ Am¡a nmZr
H$s CnbãYVm na AmYm[aV hmoVm h¡& Bgr Xm¡amZ
{H$gmZ ~Mo hþE ̂ y{‘ H$mo g‘Vb H$aHo$, h¬ Mbm
H$a ImX S>mb H$a aIVm h¡&
A§Hw$[aV nm¡Ym| H$mo nm¡Yo nmbZo H$s ^y{‘A§Hw$[aV nm¡Ym| H$mo nm¡Yo nmbZo H$s ^y{‘A§Hw$[aV nm¡Ym| H$mo nm¡Yo nmbZo H$s ^y{‘A§Hw$[aV nm¡Ym| H$mo nm¡Yo nmbZo H$s ^y{‘A§Hw$[aV nm¡Ym| H$mo nm¡Yo nmbZo H$s ^y{‘
go {ZH$mbZmgo {ZH$mbZmgo {ZH$mbZmgo {ZH$mbZmgo {ZH$mbZm     (Removing Seedlings from

the nursery plot)
Og nm¡Yo {Zí{MV H§$MmB© Ho$ hmo OmVo V~

{H$gmZ nm¡Ym| H$mo ~mha {ZH$mb JwÀN>o ~Zm H$a
aIVm h¡& Hw$N> {H$gmZ BZ JwÀN>m| H$mo AnZo IoVm|
‘| amonU H$aZo Ho$ {bE ^r IarX boVo h¡& ³¶m
Amn OmZVo hmo EH$ EH$‹S> Qzo ‘| {H$VZo nm¡Ym| Ho$
JwÀN>m| H$s Amdí¶H$Vm hmoVr h¡? YmZ Ho$ nm¡Ym|
H$mo {Z{íMV Xÿar na ~mo¶m OmVm h¡ Bgo amonU
H$hVo h¡&

""lr ƒmar'' Zm‘H$ YmZ Ho$ àH$ma H$mo Xmo nm¡Yo
~rM A{YH$ Xÿar H$s Amdí¶H$Vm hmoVr h¡& AnZo
~wOwJm}|| go ny{N>E EH$ ñWmZ na {H$VZo nm¡Ym| H$mo
bJm¶m Om gH$Vm h¡? ¶h g§»¶m EH$ ¶m 5-6
nm¡Ym| H$m g‘yh hmoVm h¡?

• nm¡Ym| H$mo {Z{íMV Xÿar na ³¶m|  amonU {H$¶m
OmVm h¡? ³¶m| Zhr?

• ³¶m Amn OmZVo h¡ YmZ bJmZo dmbm CnH$aU
³¶m h¡?

See annexure for more details about
sri vari in the chapter challenges in agri-
culture in class IX.

MÆÁ EÁú YmZ bJmZo dmbm nm¡Ym amonU CnH$aU
(Paddy planter) tzQz? Bg {MÌ H$mo Ü¶mZ go
Xo{IE &

¶h YmZ bJmZo dmbm ¶§Ì h¡& ~‹S>o joÌ ‘| ~‹S>o
n¡‘mZo na YmZ H$s n¡Xmda H$aZo dmbo {H$gmZm| Ho$
{bE ¶h Cn¶moJr h¡& ¶h gabVm go ~rOm| H$mo
{Z{íMV Xÿar na ~moVm h¡& Bg à{H«$¶m go g‘¶ H$s
~MV Am¡a n¡gm| H$s ~MV hmoVr h¡&

Fig-10 Transplantation

Fig-11 Paddy planterSCERT T
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3. ImX Am¡a H$sQ>ZmeH$ H$m Cn¶moJ ImX Am¡a H$sQ>ZmeH$ H$m Cn¶moJ ImX Am¡a H$sQ>ZmeH$ H$m Cn¶moJ ImX Am¡a H$sQ>ZmeH$ H$m Cn¶moJ ImX Am¡a H$sQ>ZmeH$ H$m Cn¶moJ
Mmdb H$s ~T>Vr ’$gb Ho$ n§{VJo Ho$ bmdm©, YmZ

{~Q²>ëg Am¡a CgHo$ bmdm©, YmZ Ho$ {Q>È>o Am¡a E{’$‹S>g Ho$
{bE AmH©$fH$ ̂ moOZ h¡& Hw$N> âVm| H$mo ImVo h¡& Hw$N> O‹S>
Am¡a VZm| ‘| N>oX H$aVo h¡ ¶m H$mo‘b Mmdb Ho$ XmZm| H$m
ag MygVo h¡& BZ H$sQ>m| H$s amoH$Ym‘ Ho$ {bE ’$gbm| na
H$sQ>ZmeH$ XdmB¶m| H$m {N>‹S>H$md ¶m {nMH$mar H$aZm
Mm{hE&

’$gb Am¡a amoJ’$gb Am¡a amoJ’$gb Am¡a amoJ’$gb Am¡a amoJ’$gb Am¡a amoJ
AmnHo$ H$jm Ho$ 4 go 5 gm{Y¶m| H$m EH$ g‘yh ~ZmBE& AmnHo$ ZO{XH$ Ho$ IoV ‘| OmH$a {H$gmZm| go

amoJm| Ho$ à^md Am¡a amoH$Ym‘ {Z¶ÝÌU Ho$ Cnm¶ na MMm© H$amo& ¶{X AmnH$mo amoJ H$m Zm‘ Zhr ‘mby‘ hmo
Vmo CgH$m ñMmZr¶ Zm‘ Am¡a bjUm| H$mo {bImo

Table - 7

S. Name of the Crop Observed Name of the Results Remarks
No. farmer grown diseases pesticides used

• ³¶m g^r {H$gmZ g‘mZ ’$gb Ho$ {bE g‘mZ
H$sQ>ZmeH$ H$m Cn¶moJ H$aVo h¡?

• H$moB© Eogm amoJ {Ogo AmnZo g^r IoVm| go XoIm
h¡?

• do H$sQ>ZmeH$m| H$mo H$hm± IarXVo h¡?
• H$sQ>ZmeH$m| H$mo {nMH$mar H$aZo Ho$ {bE H$m¡Z

go CnH$aU H$m Cn¶moJ H$aVo h¡?
• ³¶m AmnZo XoIm h¡ H$sQ>m| Ho$ gmW H$moB© Am¡a

Or{dV àmUr H$sQ>UwZmeH$ go ‘a J¶m h¡& do
H$m¡Z go h¡? ³¶m AmnZo H$sQ>ZmeH$ Ho$ Cn¶moJ

Ho$ H$maU ‘aZo dmbo H$sQ>m| Ho$ A{V[aVm AÝ¶
Ordm| H$mo IoV ‘| ‘am hþAm nm¶m? do ³¶m h¡?

’$gb gwajm à~ÝY’$gb gwajm à~ÝY’$gb gwajm à~ÝY’$gb gwajm à~ÝY’$gb gwajm à~ÝY
H$sQ>o ’$gb H$mo ZwH$gmZ nhþ±MmVo h¡& ^y{‘ ^r

h‘mao g‘mZ ~r‘ma hmoVr h¡ ³¶m Amn Bggo
ghm¶V h¡? H¥${f ‘o Ia-nVdma Ho$ gms H$sQ> ̂ r
’$gb H$mo hm{Z nhþ±MmVo h¡& bJ^J gßr ’$gb|
H$sQ>m| go à^m{dV “Ázoy h¡& H$^r-H$^r bmdm©
AMmZH$ nm¡Ym| Ho$ nÎmm| na {XImB© XoVo h¡ Am¡a nÌm|
H$mo ImZo bJVo h¡&

 {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 9 Fig-12 Diseases in paddy
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H$sQ>m| H$s nhMmZ (H$sQ>m| H$s nhMmZ (H$sQ>m| H$s nhMmZ (H$sQ>m| H$s nhMmZ (H$sQ>m| H$s nhMmZ (Identification of pests)))))
AmnHo$ ñHy$b Ho$ ~JrMo ‘| ¶m ZO{XH$ Ho$ IoV ‘| nm¡Ym| H$mo Ü¶mZ go XoImo& {ZåZm§{H$V gyMZmE± àmßV H$aZo

Ho$ {bE nÎmo Am¡a VZm| H$m ̂ br ̂ m§{V {Z[ajU H$[aE& ET∫ uå©åÁÊuN˛o ÃÓYåÁLÂ Ã“y “{ oÁz ' ' ¬TÁFL, ET∫
å“Î oÁz 'X' ¬TÁFL @

¢˛Ã¬ ÆÁ úÁ{áz N˛Á åÁ™ :  ...................................
ÀsÁå :  ...................................

                bjU     nÎmo VZm
g§Hw${MV ê$n ‘| ahZm

{bnQ> H$a ahZm

XmJ {XImB© XoZm

a§J ~XbZm

‘m±gXma XmJ

MyU© O¡gm XmJ

PmPm (H$s‹S>o {XImZm)

Ymar {XIZm

AÝ¶

• ³¶m nm¡Yo H$s g^r n{Îm¶m| na Yã~o {XImB© XoVo h¡?
• Yã~m| Ho$ gmW nÎmo H$m {MÌ CV[aE&
• Hw$N> nÎmm| Ho$ {H$Zmao H$Q>o hþE hmoVo h¡ ³¶m H$maU hmo gH$Vm h¡?
• ³¶m AmnZo H$moB© ‘amoS> Xma nÎmr H$sQ> Ho$ gmW XoIr? H¡$go ~ZVr h¡?
• VZm| na nmE OmZo dmbo Yã~o n{Ì¶m| Ho$ Yã~o g‘mZ gr {XImB© XoVo h¡ ³¶m?
• nÎmm| na nm¶m OmZo dmbm ~wH$Zr g‘mZ nXmW© H$mo gyú‘Xeu Ho$ ghm¶Vm go {Z[ajU H$amo& AmnZo ³¶m

XoIm {b{IE&
……………………………………………………………………………………………………

……………………………………………………………………………………………………
BZ Üã~m| Am¡a H$sS>m| (caterpillars) Ho$ ~rM H$moB© gå~ÝY h¡ Amn ³¶m gm|MVo h¡? ¶h g^r g§H«$‘U {d{^Þ
{dfmUw, OrdmUw Am¡a H$dH$m| go hmoVm h¡&

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 10
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gm‘mÝ¶V… Johÿ±, YmZ Am¡a JÞm H$~H$ amoJm| go
gH«${‘V hmoVo h¢& BZ go VZo Am¡a n{Ì¶m| na Yã~o
Am¡a XmJ hmoVo h¡&

{deofê$n go ‘y±J’$br Ho$ nm¡Ym| Ho$ g^r nÌm|
na ~wH$Zr Ho$ g‘mZ Yã~o hmoVo h¡& nyam nm¡Ym
‘wPm© OmVm h¡& Bg H$dH$s¶ amoJ H$mo {Q>¸$m amoJ
H$hVo h¢& ¶{X Vw‘ nm¡Yo H$mo CIm‹S>moJo Vmo O‹S>m| go
g‹S>r hþB© JÝXr ~X§y AmZo bJVr h¡& O‹S> go nÎmo
VH$ amoJ ’¡$¬Zo ‘| H$moB© gå~ÝY h¡ Amn ³¶m
ÃÁzYoz h¡? Yã~o dmbo Zt~y Ho$ nÎmo Am¡a ’$bm| H$mo
g§J«{hV H$aHo$ {Z[ajU H$amo& do H¡$go h¡? ³¶m BZ
na ~wH$Zr g‘mZ nXmW© h¡?

¶h {dfmUw Ho$ H$maU hþAm h¡& H$^r-H$^r
nÎmm| Am¡a ’$bm| na g’o$X Am¡a ^yao a§J Ho$ Yã~o
{XImB© XoVo h¡& ¶h Ordmm w Ho$ H$maU hmoVm h¡& BZ
amoJm| Ho$ Abmdm br’$ ‘mBZa (leaf miner),
{Q>^H$ Zt~y {VVbr, (citrus butterfly), E{’$S>g
(ephids), {H$bZr (mites) H$mo Zt~y nm¡Ymo na
XoIm Om gH$Vm h¡& ¶o {dfmUw OrdmZ² Am¡a H$nH$
Ûmam hmoZo dmbo amoJm| Ho$ dmhH$ h¡&

H$sQ>mo H$m {Z¶ÝÌUH$sQ>mo H$m {Z¶ÝÌUH$sQ>mo H$m {Z¶ÝÌUH$sQ>mo H$m {Z¶ÝÌUH$sQ>mo H$m {Z¶ÝÌU
• úÁ{áÁı N˛Áz Få ∫ÁzTÁı Ãz uåÆÊufio N{˛Ãz N˛∫ ÃN˛oz

“¯?

{ZåZ{b{IV H$sQ>m| Ho$ {Z¶ÝÌU Ho$ uƒuáÆÁı H$m
{Z[ajU H$amo&

• {H$gmZ g§H«${‘V nm¡Ym| Ho$ n{Îm¶m| H$mo {ZH$mb
XoVm h¡ Am¡a Cgr nm¡Yo Ho$ ZrMo aIVm h¡?

• {H$gmZ g§H«${‘V nm¡Ym| Ho$ n{Îm¶m| H$mo Vmo‹S> H$a
IoV ‘| EH$ Amoa aI XoVm h¡&

• {H$gmZ g§H«${‘V nm¡Yo Ho$ n{Îm¶m| H$mo VmoS> H$a
EH$ JÈ>m ImoX H$a Cggo S>mb H$a {‘Å>r go T>H$
XoVm h¡&

• {H$gmZ g§H«${‘V n{Îm¶m| H$mo nm¡Yo go Vmo‹S> H$a
Obm XoVm h¡&
Cnamo³V Aä¶mgm| ‘| go H$m¡Z gm AÀN>m h¡?

Amn ³¶m| Eogm gm|MVo hmo? AnZo ghnm{R>¶m| go
MMm© H$amo&

{H$gmZ H$sQ>ZmeH$ S>mB© BWoZ M-45 Am¡a
EbS>arZ H$m Cn¶m©J H$aVm h¡& {H$gmZ XmoZm| H$mo
{nMH$mar Ho$ Ûmam nm¡Ym| na {N>S>H$md H$aVm h¡&
dh XmoZm| H$sQ>ZmeH$m| H$m EH$ gmW Cn¶moJ ³¶m|
H$aVm h¡? Cg df© H$sQ>m| H$m {Z¶§ÌU hmo J¶m
Wm& AJbo df© dh Cgr H$m Cn¶moJ {H$ÝVw H$sQ>m|
na {Z¶§ÌU Zhr hþAm ³¶m| Eogm hþAm?

¶{X h‘ H$sQ>ZmeH$m| H$m Cn¶moJ ~w{Õ‘mZr go
Zht H$aVo Vmo H$sQ> H$sQ>ZmeH$ Ho$ à{V amoYr hmo
OmVo h¡& V~ h‘| ³¶m H$aZm Mm{h¶o?

H$sQ>mo H$mo amoH$Wm‘ Ho$ Cnm¶H$sQ>mo H$mo amoH$Wm‘ Ho$ Cnm¶H$sQ>mo H$mo amoH$Wm‘ Ho$ Cnm¶H$sQ>mo H$mo amoH$Wm‘ Ho$ Cnm¶H$sQ>mo H$mo amoH$Wm‘ Ho$ Cnm¶
AmnHo$ Jm±d go {H$gmZ H$sQ>m| H$mo amoH$Zo Ho$ {bE

{d{^Þ ’$gbm| Ho$ {bE {d{^Þ amoJZmeH$ Am¡a
H$sQ>ZmeH$m| H$m Cn¶moJ H$aVo h¡& Cg Ho$ {bE dh
{d{^Þ Aä¶mgm| H$m Cn¶m©J H$aVm h¡& {ZåZ{b{IV
nÕ{V go Cn¶moJ {H$¶o OmZo dmbo H$sQ> ZmeH$m| Ho$
Zm‘ AnZo ~S>m| go nyN> H$a {b{I¶o&

1. {nN>H$mar H$aZm ..........................
............................................
2. {N>S>H$md .................................
............................................
3. {‘Å>r ‘| S>mbZm ..........................
............................................
4. ObmZm, MwZZm Am{X Aä¶mg ßy Æ“ÁÂ GúÆÁzT
N˛∫oz “¯ ................................................
5. \{ƒ N˛ybåÁ∆N˛ .............................

N>moQ>o N>oX Am¡a nÎmm| H$m ’$Q>m hþAm hmoZm A³ga
H$sQ>m| Ho$ bmdm© Ûmam {H$E JE hm{Z H$mo à‘mU EH$

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 10
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C^ao ¶m ’y$bo, hþ¶o ̂ mJ Ho$ AÝXa H$sQ> YgH$Vo h¡&
EH$ ‘wS>r hþB© nÎmr ¶h Xem©Vr h¡ {H$ E{H$S²>g Zo
CgHo$ ag H$mo Myg {b¶m h¡& H$dH$s¶ g§H«$‘U go
A³ga g’o$X, H$mbo, nrbo ^yao Yã~o ¶m ~wH$Zr Ho$
g‘mZ naV nÎmm| na {XImB© XoVr h¡& {dfmUw Am¡a
OrdmUw Ho$ g§H«$‘U go a§JhrZVm ̂ r {XImB© XoVm h¡&
O‹S>m| H$m g§H«$‘U O¡go ~mo[äJ Nw̨ {‘ (boring worms)
H$sQ> Am¡a H$dH$ O‘rZ Ho$ D$na Zhr {XImB© XoVo
{H$ÝVw ¶o nm¡Yo H$mo ‘waPm XoVo h¡&

àË¶oH$ nm¡Yo Ho$ {bE {deof H$sQ> Am¡a Xÿgao
Or~ Cg na {Z^©a ahVo h¡& BZ‘| go nm¡Ym| Ho$ {bE
Hw$N> bm^Xm¶H$ Am¡a Hw$N> hm{ZH$maH$ g‘mZ Ho$
hmoVo h¡& CXmhaU Ho$ {bE ¶o namJU ‘| ghm¶Vm
H$aVo h¡& nV§J (wasps) boS>r ~½g (lady bugs)
AË¶{YH$ hm{ZH$maH$ H$sQ>m| H$mo ImVo h¡& H$‘
g§»¶m| ‘| H$sQ> ^r H$moB© A{YH$ hm{Z Zhr nhþ±MmVo
h¡& O§Jbm| ™ı OJ§br nm¡Ym| H$s g§»¶m H$mo gr{‘V
aIVo h¡& {H$ÝVw ~S>r g§»¶m| ‘| ¶o H$sQ> ~hþV A{YH$
hm{Z nhþ±MmVo h¡& IoVmo Am¡a ~mJm| ‘| Bg Vah Ho$
nm¡Yo A{YH$ n¡™mZo ‘| EH$ hr ñWmZ na hmoVo h¡&
H$sQ>m| Ho$ {bE EH$ nm¡Yo go Xÿgao nm¡Yo na nhþ±MZm

AmgmZ hmoVm h¡ Am¡a do ~hþJw{UV hmo H$a g§»¶m
~T>mVo VWm ’$gb Ho$ Zï> H$aZo ‘o g’$b hmoVo h¡&

H$sQ> gm‘mÝ¶ ê$n go H¥${f H$‘© ‘| ∫ÁzT N˛Á∫N˛
“Ázoz h¡& O~ ̂ moOZ A{YH$ ‘mÌm ‘| {‘bVm h¡ Vmo ¶o
VoOr go JUZ H$aVo h¡& ’$gb Z hmoZo na ¶o gwá
Adñ¶m ‘| ahVo h¡ ¶m BZH$s g§»¶m± H$‘ hmoVr h¡,
CXmhaU Ho$ {bE ao{JñVmZr {Q>È>| Ho$ ̂ maV ‘| {Z¶{‘V
MH«$ hmoVo h¡§& Xp³IZr n§IhrZ {Q>È>m Ho$db Iar’$
Ho$ ™m¡g‘ ‘| {XImB© XoVm h¡& H$B© H$sQ> ‘mZgyZ ‘|
A{YH$ {XImB© XoVo h¡& ‘m¡g‘ Ho$ AÝV ‘| {X¶o J¶o
AÊS>o AJbo ‘mZgyZ ‘o àñ’w${Q>V hmoVo h¡@ ³¶m Amn
OmZVo h¡ IoV ‘| {H$gmZ ³¶m| {H$gmZ hb Mbm H$a
Hw$N> g‘¶ VH$ Yyn nS>Zo XoVo h¡&

Hw$N> H$sQ> O¡go E’$sS²>g Am¡a g’o$X ‘H$aZr
nm¡Y| H$m ag Myg H$a {dfmUwAm| Ho$ g§H«$‘U Ho$
dhZ H$aVo h¡& Xÿgao ’$gb gå~ÝYr H$sQ>m| H$mo
ñVZYmar O¡go Myhm, O‘JmXS>, ~ÝXa, IaJm©e
Am¡a {JbQ>ar Am{X Am¡a Jmob , ‘mBQ>, Ho$H$S>o,
hßZma nX  Am¡a PtJm \{Ãz Or{dV àmmr ̂ r dhZ
H$aVo h¡?

H¥${f Am¡a ~JrMo ‘| S>mbZo dmbo AZoH$ àH$ma

Fig-13(a) E{’$S²>g    (b)  {dfmZw (c) {Q>¸$m amoJ

Ho$ amoJZmeH$ H$sQ> ZmeH$ ~mOma ‘| {‘bVo h¡?
Hw$N> nm¡Yo O¡go Zr‘, Vå~mIy Am¡a go¶ÝVr BË¶m{X
nm¡Yo§ go {Z~mb J¶o H$sQ>ZmeH$ AÝ¶ Ordm| Ho$
{bE H$‘ hm{ZH$maH$ hmoVo h¡&

Xÿgao AO¡{dH$ AH$m§|{ZH$ H$sQ>ZmeH$ O¡go,

Am©go{ZH$, qOH$, gb’$a, ’$mñ’$moag Am¡a âbmoarZ
Ho$ ¶mo{JH$ ~¥hV ™mÌm ‘| O¡{dH$ g§K{Q>H$ H$sQ>ZmeH$
“Ázoz “¯@

gm‘mÝ¶V…Cn¶moJ ‘| bm¶m OmZo DDT dmbm (S>mB
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³bmoamo S>mB© {’$ZmBb Q´>mB© ³bmoamo B©WoZ) BHC
(~oÝOrZ ho³gm ³bmoamBS>) ³bmoaS>ob, EÊS>[aZ,
AbS>arZ, EÊS>m ogë’$mZ Am ¡a S >m¶OrZmZ
H$sQ>mUwZmeH$m| H$m g‘mÝ¶ ê$n go ’$gbm| na
{N>‹S>H$md Am¡a {nMH$mar H$aVo h¡& Hw$N> àH$mam| H$mo
H$sQ>ZmeH$ {‘Å>r ‘| {‘bm OmVo h¡&

Hw$N> H$sQ>ZmeH$ {d{eï> H$sQ>m| na {H«$¶m H$aVo
h¡, {H$ÝVw A{YH$Va H$sQ>ZmeH$ hm{Z a{hV Cn¶moJr
Ordm| H$mo ̂ r hm{Z nhþ±MmVo h¡& h‘mao dmVmdaU Ho$
{cE {H$Q>$ZmeH$m| H$m Cn¶moJ ~hþV hm{ZH$maH$ h¡

                  ³¶m Amn OmZVo h¡&³¶m Amn OmZVo h¡&³¶m Amn OmZVo h¡&³¶m Amn OmZVo h¡&³¶m Amn OmZVo h¡&
1960 ‘| aeob ’$m°agZ Zo EH$ nwñVH$ {bIr Wr

{Ogo ""gmBboÝQ> pñà̈J'' H$hm OmVm h¡ Cg‘o CÝhmoZo
H$sQ>ZmeH$m| Ho$ IVao Ho$ ~mao ‘o ~Vm¶m h¡& gyú‘Xeu¶
nm¡Ymo Am¡a OÞwAm| Ho$ eara ‘| ŷ{‘ Am¡a nmZr ‘|
H$sQ>ZmeH$ {‘bVo h¡& O~ BZ nm¡Ym| H$mo OÝVwAm| H$mo
‘N>br¶m± ImVo h¡ Vmo CZHo$ eara ‘| nhþ±M OmVo h¡&
H$sQ> ZmeH$ gyú‘ Ordm|, nm¡Ymo Am¡a OÝVwAm| Ho$

eara ‘| {‘Å>r Am¡a nmZr Ho$ gmW Mbo OmVo     h¡&
O~ BZ nm¡Yo ¶m Ordm| H$m ‘N>{b¶m Imbr h¡ Vmo ¶o
CZHo$ eara ‘| ^r nhþ±M OmVo h¡& BZHo$ {df¡Ho$ à^md
go ‘N>{b¶m± à^m{dV hmo V~ ̂ r bJmVma BZ {demH$V
nmofUm| H$m O‘md ‘N>{b¶m| Ho$ eara ‘| hmoVm h¡&

Bg ‘N>br H$mo ImZo dmbo njr Ho$ eara ‘| H$sQ>
ZmeH$ H$s KmVH$ ‘mÌm nhþ±M OmVr h¡&

n{j¶m| Ho$ AÊS>m| ‘| ^r EH$Ìyo hmoVm h¡ Omo AÊS>m|
Ho$ admob H$mo H$‘Omoa H$aXoVm h¡ Am¡a do àñ’w$Q>Z go nhbo
hr ’y$Q> OmVo h¡& BZ ‘N>{b¶m| Am¡a AÊS>mo H$mo ‘Zwî¶
ImVo h¢ Vmo ¶o H$sQ>ZmeH$ CZHo$ eara ‘o ̂ r nhþ±MVo h¡&
‘{N>{b¶m± Am¡a njr ̂ moOZ l§Ibm H$s AZoH$ H${S>¶m| ‘|
go Ho$db Xmo H${S>¶m± h¡& BZHo$ ^ÊS>maU H$m à^md AÝ¶
CÀM OÝVwAm| g{hV ‘Zwî¶ na ^r nS>Vm h¡ {Oggo
M‘©amoJ ¶m H$^r H$^r ‘¥Ë¶w ̂ r hmoVr h¡& {dMma H$s {O¶o
{H$ ¶o H$sQ>ZmeH$ {H$VZo hm{ZH$maH$ h¡&

uN˛ÃÁå N{˛Ãz EuáN˛ GnúÁtåuN˛ÃÁå N{˛Ãz EuáN˛ GnúÁtåuN˛ÃÁå N{˛Ãz EuáN˛ GnúÁtåuN˛ÃÁå N{˛Ãz EuáN˛ GnúÁtåuN˛ÃÁå N{˛Ãz EuáN˛ GnúÁtå/////ú{tÁƒ∫ ú{tÁƒ∫ ú{tÁƒ∫ ú{tÁƒ∫ ú{tÁƒ∫ àmáàmáàmáàmáàmá
H$aVo h¡?H$aVo h¡?H$aVo h¡?H$aVo h¡?H$aVo h¡?

H$sQ>m| Am¡a amoJm| H$s amoH$¶m‘ Ho$ gmW gmW H¥${f
‘| C{MV ImX ^r EH$ ‘w»¶ ŷ{‘H$m {Z^mVm h¡&

h‘ ImX H$s ny{V© ³¶m| H$aVo h¡?h‘ ImX H$s ny{V© ³¶m| H$aVo h¡?h‘ ImX H$s ny{V© ³¶m| H$aVo h¡?h‘ ImX H$s ny{V© ³¶m| H$aVo h¡?h‘ ImX H$s ny{V© ³¶m| H$aVo h¡?
h‘ OmZVo h¡ nm¡Y§ ~‹T>Zo Ho$ {bE {‘Å>r go nmofH$

nXmW© àmá H$aVo h¢& h‘mao nmg CnbãY dV©‘mZ
H¥${f ̂ y{‘ H$m Cn¶moJ bå~o g‘¶ go {H$¶m Om ahm
h¡& ¶{X {H$gmZ EH$ O¡gr ’$gH$ à{V df© EH$
IoV ‘| CJm aho hm|, Vmo ³¶m hmoJm AÝXmOm
bJmBE?

Eogm H$aZo go AÝV ‘| ^y{‘ Ho$ nmofH$ VËdm| ‘|
H$‘r Am OmVr h¡& ŷ{‘ D$ga ~Z OmVr h¡& Bg
g‘ñ¶m go C~aZo Ho$ {bE {H$gmZ {‘Å>r ‘| ImX
H$mo {‘bmVo h¡& nm¡Ym| H$s ñdñW d¥{Õ Ho$ {bE ImX
Amdí¶H$ h¡& {Og ‘| ZmBQ́>moOZ, ’$mñ’$moag, nmoQ>me
(N P K) Am{X úÁÆz \Áoz “¯&
• uN˛ÃÁå ¢˛Ã¬Áı N˛Áz N{˛Ãz QÁt tzoz “{? FÃNz˛ u¬L

uN˛ÃÁå N˛Á{åÃz GúN˛∫mÁı N˛Á üÆÁzT N˛∫oz “{?

• AmnHo$ {d˘mb¶/Ka ‘| H$ånmoñQ> H$m J–m h¡
³¶m?
ImX Xmo àH$ma H$s hmoVr h¡&

1. àmH¥${VH$ ImX (Ord-Cd©aH$)
2. H¥${Ì‘ ImX (amgm¶{ZH$ Cd©aH$)

àmH¥${VH$ ImX …àmH¥${VH$ ImX …àmH¥${VH$ ImX …àmH¥${VH$ ImX …àmH¥${VH$ ImX …

Bgo O¡{db Cd©aH$ ^r H$hVo h¡& nm¡Yo O§Vw Am¡a
Ho$ CZHo$ ì¶W© nXmWm] Ho$ g‹S>Zo go ¶h ImX ~ZVm
h¡& J«m‘rU joÌm| ‘| {H$gmZ nm¡Ym| Am¡a OÝVwAm| go
àmá ~oH$ma nXsm} H$mo Jm±d Ho$ ~m“a Imbr OJh
‘| S>mbVm h¡& Hw$N> OrdmUw O¡go AOmamo OrdmUw
ZmBQ´>mo OrdUw Cgo g‹S>m XoVo Am¡a dh ImX Ho$ ê$n
‘| ~XbVm h¡ {Og‘| nmofH$ VËd nmE OmVo h¡&
Ohm± H$hr ^r  {‘Å>r ‘| ImX H$mo {‘bm¶m OmVm h¡
¶h nm¡Yo H$mo nmofH$ VËd àXmZ H$aVm h¡&
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Fig-14 Chemical Fertilizers

Nitrogen (         %)
Phosphorus (          %)
Potash (          %)

Nitrogen

Phosphorus

 Potash

ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L

H¥${Ì‘ ImX / amgm¶{ZH$ Cd©aH$ …
BÝho H$maImZm| ‘| V¡æ¶ma {H$¶m OmVm h¡& BÝho

amgm¶{ZH$ Cd©aH$ H$hm OmVm h¡& BÝho ~mOma ‘|
¶y[a¶m D.A.P. gwna’$mñ’o$Q> nmoQ>me BZ‘o ‘|
(ZmBQ́>moOZ) ’$mñ’$moag Am¡a nm¡Q>me ¶wº$ hmoVm h¡&

AmnZo H$^r Cd©aH$m| Ho$ {bE bS>mB© Ho$ {df¶ Zo
g‘mMma nÌm| ‘| n‹T>m ¶m gwZm hmoJm& Eogm ³¶m|
hmoVm h¡? ³¶m| {H$gmZ Cd©aH$m| Ho$ A{YH$ s¡bo
àmá H$aZm MmhVo h¡? ³¶m AmnHo$ nmg BgH$m
H$moB© g‘mYmZ h¡? BgHo$ ~mao ‘| AnZo {dMmamo
H$s {Q>ßnUr {bI H$a Xrdma n{ÌH$m na àX{e©V
H$[a¶o&
Hú∫ utÆzTÆz uYfi N˛Áz tzQN˛∫ GÃ™ı úÁÆz\Áåz

ƒÁ¬z útÁsÁz˙ N˛Áz u¬uQL@

H$m¡Z gm ImX AÀN>m h¡?
 h‘ XmoZm| ImXmo H$s VwbZm H$a|Jo H$m¡Z gm bm^Xm¶H$ h¡?

Table - 9
            amgm¶{ZH$ Cd©aH$ amgm¶{ZH$ Cd©aH$ amgm¶{ZH$ Cd©aH$ amgm¶{ZH$ Cd©aH$ amgm¶{ZH$ Cd©aH$                 àmH¥${VH$ Cd©aH$àmH¥${VH$ Cd©aH$àmH¥${VH$ Cd©aH$àmH¥${VH$ Cd©aH$àmH¥${VH$ Cd©aH$

 1. ¶h AN˛Á§|uåN˛ bdUm| go ~ZVo h¡& 1. nm¡Yo Am¡a àmUr (O¡{dH$) ~¡H$ma nXmWm}
   Ho$ g‹S>Zo go ¶h ~ZVm h¡&

 2. BÝho H$m∫ImZm| ‘| ~Zm¶Á OmVm h¡& 2. Bgo Iwbo ñWmZm| ‘| ~Zm¶m OmVm h¡&
 3. Bg‘| h²¶y‘g² Zhr nm¶m OmVm h¡& 3. {‘Å>r ‘| ÿÓ™Ã H$s naV Ho$ ê$n Zo nm¶oo OmV h¡&

 4. A{YH$ ‘| ZmBQ´>moOZ, ’$Á}ñ’$m©ag 4. H$‘ ‘mÌm ‘| ZmBQ´>moOZ, ’$mñ’$moag Am¡a
nmoQ>me {‘Å>r ‘| Am¡a nmoQ>me H$s ‘mÌm {‘Å>r ‘o    úÁzbÁΔ g§J«{hV ahVo h¡?
O‘m hmoVr h¡

 5. u™bΩby N˛y Gƒ|∫oÁ VbÁåÁ @ 5. u™bΩby N˛y Gƒ|∫oÁ §‰jÁåÁ @

Hú∫ ty TÆy ÃÁ∫my TÁ{∫ Ãz tzuQÆz, Eúåz EÜÆÁúN˛ Ãz uN˛ÃÁåÁı Nz˛ u¬L N˛Á{åÃÁ Hƒ|∫N˛ Ã§Ãz ¬ÁßtÁÆN˛

“{, FÃN˛y YYÁ| N˛yu\L@

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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132 nm¡Ym| go Amhma CËnmXZ

{‘Å>r ‘| Amdí¶H$Vm go A{YH$ ImX H$s ‘mÌm
H$mo {‘bmZo na ³¶m hmoVm h¡?

gm‘mÝ¶V… {H$gmZ H$mo {‘Å>r H$s àH¥${V H$mo,
~mo¶o OmZo dmbo ’$gbo H$mo Ü¶mZ ‘| aIVo hþE
Cd©aH$m| H$m Cn¶moJ H$aZm Mm{h¶o& H$^r-H$^r
dh A{YH$ ’$gb àmá H$aZo Ho$ {bE A{YH$
‘mÌm ‘| Cd©aH$m| H$m Cn¶moJ H$aVo h¡ Bggo nmZr
àXÿfU Am¡a {‘Å>r àXÿfU ‘| ~XbVm h¡& Hw$N>
g‘¶ níMmV² ^y{‘ ¶m Vmo Aåbr¶ ¶m úmmar¶ hmo
OmVr h¡ Bg go {H$gmZm| H$mo Ho$ƒ¬ XþI {‘bVm
h¡&
qgMmB© … (Irrigation)

IoVm| "‘|' ’$gbm| H$mo nmZr XoZo H$s à{H«$¶m H$mo
qgMmB© H$hVo h¡&nmZr H$m ómoV D±$Mo ñVa na ahZm
Mm{hE& {Oggo IoV Ho$ ha EH$ ^mJ H$mo nmZr
{‘b gHo$& Hw$E± Am¡a Zmbo nmZr Ho$ gm‘mÝ¶ ómoV
h¡& {H$gmZ AnZo IoVmo H$s qgMmB© ~¡bm| Ho$ Ûmam ¶m
nmZr Ho$ nån Cn¶moJ H$aH$a ‘| qgMmB© Ho$ VrZ
nÕ{V¶m± h¡ {OZH$m Cn¶moJ gm‘mÝ¶ ê$n go h‘mao
Xoe ‘| {H$¶m OmVm h¡&
Zmbr qgMmB© (Furrow Irrigation)

qgMmB© H$s Bg {d{Y ‘| Zm{b¶m| ‘| nmZr ~hZo
XoVo h¡& IoV ‘| ’$gb Ho$ nm¡Ymo H$s Xmo H$Vmam|Ho$
~rM EH$ Zmbr ~Zm XoVo h¡&

H$m¡Zgm ’$gb Ho$ {b¶o Bg nÕ{V H$m Cn¶moJ
{H$¶m OmVm h¡? AmnHo$ {‘Ìm| Ho$ MMm© H$s{OE
Am¡a AmnHo$ ZmoQ> nwñVH$ ‘| {b{IE?
QÁgy uÃYÁF|

FÃ úÚoy ™ı Qzo Nz˛ u“ÀÃz ™ı úÁåy ß∫utÆÁ
\ÁoÁ “{@ \{Ãz N˛y YÁƒ¬(áÁå N˛y) Qzo ™ı N˛∫oz “¯@
“™Á∫z üÁÂo ™ı å“∫, o¬Á§ EÁ{∫ NÏ˛ÂL úÁåy N˛z Ã§Ãz
§‰gz ÀfiÁzo “{@ uN˛ÃÁå o¬Á§Áı Ãz ZÁzby å“∫ §åÁN˛∫
QzoÁı N˛Áz ÃÎYoz “¯@

ÃyÊYÁF| ™ı åÁu¬ÆÁı ú∫ §ÁÂá §ÁÂáåÁ ÆÁ \u¬Æ
úÁ{áz - \{Ãz uúuÀbÆÁ N˛Áz uåN˛Á¬åÁ LN˛ ™ÏPÆ N˛Á™ “{@
EÁú Nz˛ TÁÂƒ ™ı \¬ GúÆÁzT N˛oÁ| ÃÊTeå Nz˛ §Á∫z ™ı
\ÁåN˛Á∫y üÁõo N˛yu\L@

• AnZo Jm±d ‘| Ob Cn¶moJH$Vm© g§JR>Zm| Ûmam
{H$¶o OmZo dmbo H$m¶m] Ho$ {df¶ ‘| AnZo ~‹S>m|
go OmZH$mar àmá H$aHo$ [anmoQ>© ~ZmBE&

H$^r-H$^r IoV H$mo ‘mÌm ‘| nmZr {‘bVm h¡
{OgH$mo {‘Q²>Q>r Ademo{fV Zht H$a gH$Vr& Bg
pñW{V H$mo Ob‘¾ H$hVo h¢& ’$gbm| Ho$ {bE
Ob‘¾ H$s pñW{V AË¶§V hm{ZH$maH$ hmoVr h¡&
³¶m|{H$ Bg‘| O‹S>o§ ídgZ Zht H$a nmVr& Bgr
H$maU IoVm| ‘| nmZr H$s A{V[aº$ ‘mÌm H$mo ~hZo
Ho$ {bE ~hZo Ho$ {bE Zm{b¶m± ~ZmZr Mm{hE&Fig-15
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{H$gmZ AnZo AZw^d Ho$ AmYma na IoV H$mo
H$~ Am¡a {H$VZo ~ma gtMZm Mm{hE ¶h OmZ
OmVm h¡&
  •  {H$gmZ ^y{‘ H$mo H$~ gtMmVo H$aVo h¢&
  • Amn Ho$ Jm±d ‘| CnbãY nmZr Ho$ òmoVmo§ H$s

gyMr ~ZmBE&
 •  ³¶m {H$gmZm| Ho$ {bE do Cn¶moJr h¢?
 •  AmnHo$ Jm±d Ho$ {H$gmZ {H$g nX²Y{V go IoVm|

H$mo nmZr XoVo h¢?
nm¡Ym| Ho$ {bE nmZr ³¶m| Amdí¶H$ h¡?

AmnZo H$^r XoIm hmoJm {H$ nm¡Ym| H$mo {Z¶{‘V
ê$n go nmZr XoZo na nm¡Yo ’y$bVo h¢, ³¶m|?

{‘Å>r ‘| CnpñWV nmofH$m| H$m n[adhZ R>rH$ ê$n
go hmoZm Mm{hE& BgHo$ {bE nmofH$m| H$mo nmZr ‘|
KwbZm Amdí¶H$ h¡& O~ nmofH$ VËd Kwb OmVo h¢
Vmo CZH$s O‹S>m| Ûmam nyao nm¡Yo ‘| n[adhZ {H$¶m
OmVm h¡& Bgr H$maU {H$gmZ IoVm| ‘| ImX S>mbZo
Ho$ ~mX nmZr XoVo h¢&

{H$gmZ H$~ IoVm| H$s qgMm©B H$aVm h¡?
{H$gmZm| go {‘b H$a CZHo$ gyMZmAm| Ho$ AmYma

na ’$gbm| H$mo H$~ Am¡a H¡$go nmZr {X¶m OmVm h¡
BZH$s OmåH$mar Ho$ AmYma na gm[aUr H$s ny{V©
H$amo &

Table - 10

’$gb’$gb’$gb’$gb’$gb H$m Zm‘ nmZr XoZo Ho$ MaU

• ³¶m g^r ’$gbm| H$mo EH$ g‘mZ nmZr {X¶m OmVm h¡>?

IoVm| H$mo {d{^Þ MaUm| ‘| nmZr XoZo H$mo qgMmB© H$hVo h¢& {‘Q²>Q>r Am¡a ~moB© JB© ’$gb Ho$ AmYma
Ho$ AZwgma qgMmB© H$s OmVr h¡&

       ³¶m Amn OmZVo h¡?
YmZ Ho$ {bE A{YH$ ‘mÌm ‘| nmZr H$s Amdí¶H$Vm hmoVr h¡ & Bgr H$maU nmZr {‘bZo dmbo joÌm|

‘| YmZ H$s CnO hmoVr h¡ & nmZr H$s CnbãYVm Ho$ AmYma na, ~mOma Ho$ ‘XX Xa Ho$ AmYma na nyao
^maV ‘| Mmdb H$mo CJm¶m OmVm h¡ & nmZr H$s H$^r Ho$ nyam H$aZo {bE {H$gmZ O‘rZ ‘| ~moIob H$mo
ImoXVo h¡ & h‘ nmZr ‘| CJm¶o OmZo dmbo ’$gbm| H$s Amdí¶H$Vm h¡ & hmb hr ‘| Hw$N> joÌm| ‘| YmZ
Ho$ IoVm| ‘| "{H$gmZ ‘N>{b¶m|' H$m nmbZ H$a aho h¡ &

J‘u Ho$ ’$gbm| Ho$ {bE {H$gmZ A{YH$ nmZr ³¶m| XoVo h¢ ?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-12
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àmMrZ qgMmB© VH$m©ZH$ Ho$ {MÌ àmMrZ H¥${f
nÕ{V¶m| ‘o {H$gmZ ‘moR>, ¶mVm, O§Ora nån Am{X
H$m GúÆÁzT ^y{‘ qgMmB© Ho$ {bE H$aVo Wo &

Hw±$Am, Vmbm~ Am¡a Zm{b¶m| ‘| CnbãY nmZr
H$mo {d{^Þ nÕ{V¶m| go newAm| Ho$ Ûmam ¶m ‘mZd
‘OXÿam| Ho$ Ûmam D$na {ZH$mb H$a IoVm| ‘| ^oOm
OmVm Wm & ¶h nÕ{V¶m± gñVr hmoVr Wr {H$ÝVw
H$‘ bm^Xm¶H$ hmoVr Wr &

AmOH$b nmZr Ho$ ItMZo Ho$ {b¶o nånm| H$m
Cn¶moJ H$aVo h¡ & BZ nånm| H$mo MbmZo Ho$ {bE
S>rOb, ~m¶mo J¡g, {dÚwV Am¡a D$Om© H$m à¶moJ
H$aVo h¡ &

AmnHo$ Jm±d ‘| ahZo dmbo {H$gmZ IoVmo ‘|
nmZr ^oOZo Ho$ {bE {H$g nÕ{V H$mo EnZmV z h¡?
3. qgMmB© Ho$ AmYw{ZH$ nÕ{V¶m± …. qgMmB© Ho$ AmYw{ZH$ nÕ{V¶m± …. qgMmB© Ho$ AmYw{ZH$ nÕ{V¶m± …. qgMmB© Ho$ AmYw{ZH$ nÕ{V¶m± …. qgMmB© Ho$ AmYw{ZH$ nÕ{V¶m± …
qgMmB© Ho$ Xm¡amZ nm¡Yo VH$ nmZr nhþ±MZo go nhbo
nmZr H$s A{YH$ ™mÌm åmbr {‘Å>r Ademo{fV H$a
boVr h¡& nmZr Ho$ Bg Zw³gmZ go ~MZo Ho$ {bE
AmnHo$ nmg H$moB© Cnm¶ h¡ ³¶m ? nm¡Ym| H$mo nmZr
XoZo AmYw{ZH$ CnH$aU H$m o ""{nMH$mar''
(Sprinkler) H$hVo h¡ &

{OZ joÌm| ‘| nmZr H$‘ {‘bVm h¡ CZ joÌm| ‘|
nmZr H$s ~MV H$aZo Ho$ {bE {nMH$mar H$m
Cn¶moJ C{MV h¡& BgHo$ Ûmam nyao I©V H$mo g‘mZ
nmZr {‘bVm h¡ ? ¶h nmZr Ho$ X~md Ho$ {gÕmÝV
na H$m¶© H$aVm h¡ & ¶{X hmo gHo$ Vmo {nMH$mar
H$mo XoImo ¶m AnZo AÜ¶mnH$ go nyN>o {H$ ¶h H¡$go
H$m¶© H$aVm h¡ ? Bg nÕ{V go nmZr H$s àË¶oH$
~yX± àË¶oH$ nm¡Yo VH$ nhþ±MVm h¡ & ‘w»¶V aoVrbr
{‘Å>r ‘| BgH$m Cn¶moJ bm^Xm¶H$ h¡&
~y±X qgMmB© (~y±X qgMmB© (~y±X qgMmB© (~y±X qgMmB© (~y±X qgMmB© (Drip Irrigation)))))

nmZr H$s CnbãYVm Ohm± ~hþV H$‘ hmoVr h¡
dhm± na ¶h nÕ{V ~hþV Cn¶moJr h¡ & nm¡Ym| H$mo
nmZr ~y±X-~y±X H$aHo$ nhþ±MVm h¡ Vmo Bgo ~y±X qgMmB©
H$hVo h¡& LN˛ ¬©§Á úÁFú ™Ázb∫ Ãz \ÏgÁ “ÁzoÁ “{@
FÃ úÁFú Ãz EåzN˛ ZÁzbz úÁFú uåN˛¬oz “¯@ Få ZÁzbz
úÁFú ™ı N˛F| Zzt “Ázoz “¯@ u\åNz̨  ̊ Á∫Á úÁåy úÁFú Ãz
§Á“∫ EÁoÁ “{@ N>oXm| H$mo Bg àH$ma ì¶dpñWV H$aVo
h¡ {H$ nmZr R>rH$ ê$n go CgñWmZ na {JaVm h¡
Ohm± go Bg O‹S>o àmá H$a gHo$ &

Fig-18 Sprinkler

Bg Vah H$s{OE…
AnZo H$ar~ Ho$ Zg©ar ‘| OmH$a {nMH$mar Am¡a

~y±X qgMmB© nÕ{V H$m {Z[ajU H$s{OE& AnZo
IwX H$m [aúmoQ>© V¡æ¶ma H$s{OE & CnH$aU, Cn¶moJ
H$s J¶r gm‘J«r, nmZr nhþ±MmZo H$s à{H«$¶m, nmZr
Ho$ ñÌmoV, Amdí¶H$ YZ n[aajU, bm^ Am¡a
ZwH$gmZ BË¶m{X& BgHo$ {bE gpå‘{bV H$ao Amn
{H$gmZ go ~mV H$ao&

Fig-17 Ancient irrigation techniques

 Hú∫ utÆzTÆz {MÌm| H$mo Xo{IE &

Fig-19 ~y±X qgMmB© nÕ{V H$m {MÌ

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-13
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Ia nVdma {ZH$mbZm (Weeding)
¶{X Amn ‘y±J’$br Ho$ IoV H$mo Ü¶mZ nyd©H$

{Z[ajU  H$a|Jo Vmo ‘y±J’$br Ho$ nm¡Ym| Ho$ gmW
Xÿgao nm¡Yo ̂ r CJo hþE {XImB© XoVo h¡ & ¶o Adm±{N>V
nm¡Yo h¡ & BÝho IanVdma (Weeds) H$hVo h¡ &
BZH$mo VwaÝV {bH$mb XoZm Mm{hE &

• CÝho ³¶m| {ZH$mb XoZm Mm{hE &
¶o Ia nVdma ’$gbr¶ nm¡Ym| Ho$ gmW à{V¶moJr

~Z H$a nmZr, {‘Å>r Ho$ nmofH$ VËdm|, àH$me
Am¡a OJh N>rå boVo h¡ & {Oggo à‘wI nm¡Ym| H$mo
¶o dñVwE§ CnbãY Zhr hmoVr & Bgr {bE CÝho
VwaÝV {ZH$mbZm Mm{h¶o &

^moOZ, àH$me Am¡a Ob H$s à{V^m{dVm Ho$
gmW gmW do AZoH$ amoJm| Ho$ dmhH$ ^r hmoVo h¢ &
H$B© H$sQ>m| Ho$ nmofH$ hmoVo h¡& H$B© nm¡Ym| Ho$
namJH$U ≈ƒgZ g§~§{YV amoJ H$maH$ hmoVo h¡&

H$m§J«og Kmg (nmWu{Z¶‘) n¶m©daU Ho$
{bE hm{ZH$maH$)
ZrMo {X¶o {MÌ ‘o XoIm¶m nm¡Ym AmnZo AnZo
Amg nmg XoIm hmoJm&
³¶m Amn OmZVo h¢ {H$ AmnHo$ Hw$N> {‘Ìm| H$mo
Bg nm¡Yo Ho$ namJm| Ho$ H$maU EbOu hmo gH$Vr
h¡& dmñVd ‘| ¶o IanVdma Añdm^m{dH$ ê$n
go AmñQ´>o{b¶m go ~hþV dfm] nhbo ^maV Am
J¶o&

³¶m Amn YmZ Ho$ IoV ‘| CJZo dmbo {H$gr
Ia-nVdma H$m Zm‘ ~Vm gH$Vo h¢& Hw$N> Ia-
nVdma gm‘mÝ¶V… Hw$N> ’$gbm| Ho$ gmW hr CJ
AmVo h¢&

Xÿ~, ‘moWm, bo‹S>B©, d§§Om, YmZ Ho$ IoV ‘|
CJZodmbm Kmg, gwI^moJr, YmaH$, ~waXm Vw§J
Am{X Kmg XmZ Ho$ IoV ‘| CJVo h¢&

JwZwJw, Mm‘§Vr Kmg, OrbwJw Am{X VaH$m[a¶m|
‘| CJZo dmbo Kmg h¢&

V§~mHy$ Ho$ IoV ‘| nmoJmHw$ ‘„o, {‘Mu Am¡a
H$nmg Ho$ IoV ‘| nw{b qMVm Am{X CJVo h¢&

AnZo Amgnmg Ho$ {H$gmZm| go ny{N>E Am¡a
kmV H$s{OE {H$ {d{^Þ ’$gbm| ‘| H$m¡Z-H$m¡Z go
Kmg CJVo h¢& CÝh| ZmoQ>~wH$ ‘| Vm{bH$m ~ZmH$a
{b{IE&

Ia-nVdma H¡$go {ZH$mbo Om¶|?
{H$gmZ IoV ‘| Kmgm| H$s g’$mB© {d{dY àH$ma

go H$aVo h¢& A{YH$V‘ Ia-nVdma OwVmB©, Hw$‹S>mB©,
nQ>mB© Am{X Ho$ g‘¶ hr O‹S> Ho$ gmW {ZH$b OmVo
h¢& ~Mo hþE N>moQ>o-N>moQ>o Kmgm| H$mo ‘Zwî¶ {ZH$mb
’|$H$Vo h¢& Kmgm| ‘| ’y$b AmZo nhbo hr {ZH$mb
XoZm AÀN>m hmoVm h¡& Eogm ³¶m| ‘mZm OmVm h¡?

{H$gmZ Hw$N> Ia-nVdmam| H$mo Kmg {ZH$mbZo
dmbo {deof hb go {ZH$mbVo h¢& {H$gmZ IoVm| ‘|

Fig-21 Weed harrow

Fig-20 Parthenium

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-14
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hb MbmVo g‘¶ nQ>am| na I‹S>o hmoH$a ¶m Cgna ~‹S>o
nËWa H$mo aIH$a MbmVo h¢& Eogm do ³¶m| H$aVo
hm|Jo? AnZo Jm±d Ho$ {H$gmZm| Ûmam Kmg {ZH$mbZo
Ho$ {bE Cn¶moJ ‘| bm¶o OmZo dmbo CnH$aUm| H$m
{MÌ ~ZmBE& CZHo$ Zm‘ {b{IE&

’$gb ~‹T>Zo Ho$ ~mX Kmgm| H$mo {ZH$mbZm ‘wpíH$b
H$m‘ h¡& Bgr{bE {H$gmZ 2-4D (2-4 S>mB ³bmoamo
{’$Zm³gr E{g{Q>H$ Eo{gS>) H$m à¶moJ H$aHo$ Xmo‘wh|
Kmgm| H$mo {ZH$mbZo Ho$ à¶ËZ H$aVo h¢& ¶h Xdm
EH$‘whm Kmg na à^md Zht S>mbVr&

Kmg {ZH$mbZo Ho$ {bE Xdm S>mbZo na Ho$db
Kmg hr Zï> hmoVm h¡, bo{H$Z ’$gbm| na H$moB©
à^md Zht n‹S>Vm h¡, ³¶m|?
6. H$Q>mB© (Harvesting):
{H$gmZ ’$gbm| H$s H$Q>mB© H¡$go H$aVo h¢?

nHo$ hþE ’$gbm| ‘| go XmZm| H$mo {ZH$mbZm
‘w»¶ H$m¶© ‘mZm OmVm h¡& ’$gb nH$Zo Ho$ ~mX
Cgo H$mQ>H$a Cg‘| go AZmO Ho$ XmZo {ZH$mbVo h¢&
Bg à{H«$¶m H$mo H$Q>mB© ¶m Xdm±B© H$hVo h¢& ’$gb
H$mo hm{g¶o go H$mQ>Vo h¢ ¶m O‹S>m| Ho$ gmW ^r
{ZH$mbVo h¢& Bg H$m¶© H$mo ‘Zwî¶m|, newAm| d ¶§Ìm|
H$s ghm¶Vm go {H$¶m OmVm h¡& H$Q>mB© Ho$ ~mX
Bgo gyIZo Ho$ {bE Yyn ‘| N>mo‹S> XoVo h¢ {Oggo
CgH$s Z‘r {ZH$b OmVr h¡& XmZm J«hU H$aVo
h¢& à¶moJ H$aHo$ Xmo‘wh| Kmgm| H$mo {ZH$mbZo Ho$
à¶ËZ H$aVo h¢& ¶h Xdm EH$‘whm Kmg na à^md
Zht S>mbVr&

YmZ H$s H$Q>mB© (Harvesting of paddy)

YmZ H$s ’$gb H$mo h{g¶o go H$mQ>m OmVm h¡&
H$mQ>o hþE ’$gb H$mo JQ²>R>a ~m±Y H$a Yyn ‘| Xmo-
VrZ {XZ aIH$a gyIZo Ho$ {bE N>mo‹S> XoVo h¢&

• H$mQ>r JB© YmZ H$s ’$gb ¶{X gyIZo Ho$ {bE
Z N>mo‹S>r Om¶o Vmo ³¶m hmoJm?

• uN˛ÃÁå ™uΔå ̊ Á∫Á N˛bÁF| MÆÁı N˛∫oz “¯?

 nhbr ’$gb loð> {‘Ìm| Ho$ {bE
’$gb H$mo H$mQ>H$a {H$gmZ Cgo JQ²>R>a ‘|

~m±YH$a AnZo ~am‘Xo ‘| bQ>H$mVo h¢& Eogm do
{H$gHo$ {bE H$aVo h¢, ³¶m Amn OmZVo h¢?
Jmoaæ¶m njr ¶{X Ka Ho$ nmg Km|gbm ~Zm H$a
hmo Vmo dh CgHo$ XmZo ImVr h¡& ¶h AnZr
MhMhmQ> go àH¥${V ào‘r {H$gmZm| H$m Am^ma
àH$Q> H$aVr h¢& {H$gmZ n¶m©daU-ào‘r h¢& do
Ord d¡{dÜ¶ g§ajU Ho$ {bE {H$VZm ^bm
H$m‘ H$a aho h¢ Z? AmBE, CZHo$ àH¥${V ào‘
H$s àe§gm H$a|& CZH$m AmMaU H$a|&

 ³¶m Amn OmZVo h¢?

~‹T>Vr OZg§»¶m H$s Amhma-Amny{V© Ho$ {bE
n¡Xmdma dmbr µO‘rZ ~‹T>mZo H$s Amdí¶H$Vm
h¡& bo{H$Z IoVr H$s µO‘rZ {Za§Va H$‘ hmoVr
Om ahr h¡& Hw$N> àm§Vm| ‘| IoVr H$s ^y{‘ {~Zm
Cn¶moJ ‘| h¡& JwUdÎmmnyU© ~rO, ImX Z {‘bZo
Ho$ H$maU Am¡a nmZr Am¡a {~Obr H$s H$‘r Ho$
H$maU Am¡a CnOmB© JB© ’$gb H$m ghr ‘yë¶ Z
{‘bZo Ho$ H$maU {H$gmZ IoVr N>mo‹S> aho h¢&

qH$Vw H¥${f h‘mao Xoe H$s ar‹T> h¡& ^{dî¶ ‘o
H¥${f H$aZo dmbo bmoJm| H$s g§»¶m ~‹T>mZo H$s
Amdí¶H$Vm h¡& ^{dî¶ ‘| H¥${f hr AË¶§V
bm^Xm¶H$ amoOJma H$m ‘mÜ¶‘ ~ZZo dmbr
h¡&
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Xdm±B©     (Threshing)
gyIo hþE ’$gb H$mo JQ²>R>a Ho$ ê$n ‘| ~m±YH$a

H$R>moa nËWa ¶m bH$‹S>r na nQ>H$H$a XmZo {ZH$mbVo
h¢& Hw$N> bmoJ ~¡bm| H$mo ~m±YH$a ’$gbm| Ho$ D$na
go Kw‘mVo h¢& BgHo$ Ûmam XmZo ’$gb go AbJ hmo
OmVo h¢&

• {H$gmZ YmZ H$s Xdm±B© H$hm± H$ao§?
• g^r ’$gbm| H$s Xdm±B© ³¶m Eogo hr H$s OmVr

h¡?

tƒÁF| Nw˛ y N˛Á LN˛ ™“ÁnƒúÓm| N˛ÁÆ| “{@ uN˛ÃÁå
ÃÁá∫mo: ƒÊ∆ÁåÏTo tƒÁF| N˛y uƒáy EúåÁoz “¯@

AmYw{ZH$ YmZ H$s H$Q>mB© H$m ¶§Ì
AmOH$b {H$gmZ XmZ H$s H$Q>mB© Ho$ {bE

hmadoñQ>a Zm‘ Ho$ ¶§Ì H$m à¶moJ H$a aho h¢& Bg‘|
’$gb H$s H$Q>mB©, Xdm±B© Am¡a ’$Q>H$Zm EH$ gmW
hr hmo OmVm h¡&

’$Q>H$Zm (Winnowing)
XmZm| H$mo gyn ‘| CR>mH$a hdm Ho$ ghmao D±$MmB©

go C‹S>mVo h¢, {Oggo Kmg Ho$ H$U Xÿa hmo OmVo h¢,
Am¡a XmZo dht ZrMo {Ja OmVo h¢& Bg à{H«$¶m H$mo
’$Q>H$Zm H$hVo h¢&

• ³¶m AmnZo {H$gmZm| H$mo g‹S>H$ na ’$gbm| H$s
Xdm±B© H$aVo H$^r XoIm h¡?

Hw$N> Jm±dm| ‘| {H$gmZ g‹S>H$ na AmVr-OmVr
Jm{‹S>¶m| Ho$ ghmao Xdm±B© H$aVo h¢, ³¶m Eogm H$aZm
C{MV h¡|? AnZo CÎma H$m H$maU ~VmBE&

Fig-23 Thrashing

Fig-24 Winnowing

Fig-25 Modern Harvester

 Fig-26 Harvesting on roads
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AmnHo$ Jm±d ¶m Amgnmg H$s {d{dY ’$gbm| H$s Xdm±B© H$s nX²Y{V¶m| H$s OmZH$mar Vm{bH$m ‘|
{b{IE&

’$gb H$m Zm‘ X±dmB©
H$s nX²Y{V
Cn¶moJr CnH$aU
7. AZmOm| H$mo gwa{jV aIZm

AmnH$s ‘mVmOr Mmdb, Xmb, Odma, Johÿ±
Am{X AZmO H$hm± aIVr h¢? do CZH$s {H$g
àH$ma gwajm H$aVr h¢&

gm‘mÝ¶V… h‘mao Kam| ‘| AZmO gwImH$a {Q>Z
Ho$ {S>ã~m| aIm OmVm h¡ ³¶m|{H$ h‘ gmao AZmO
H$mo EH$ hr gmW EH$ hr {S>ã~o ‘| Zht aI gH$Vo
h¢& {H$gmZ AnZo AZmO H$mo gya{jV ê$n ‘| O‘m
H$aVo h¢ VWm ~mµOma ‘| ~oMZo Ho$ {bE C{MV Xm‘
~‹T>Zo H$s àVrjm H$aVo h¢&
{H$gmZ AnZr CnO H$m g§J«h {H$g àH$ma
H$aVo h¢?

h‘mao amÁ¶ ‘| AZmO g§J«h H$aHo$ aIZo Ho$
AZoH$ JmoXm‘ h¢& gm‘mÝ¶V… AZmOm| Ho$ ’$’y§$Xr,
H$s‹S>o, Myho, OrdmUwAm| Am{X Ho$ à^md go Iam~

hmoZo H$m S>a ~Zm ahVm h¡& ¶{X Z‘r A{YH$ hmo
Vmo ^r AZmOm| ‘| ’$’y±$Xr bJ gH$Vr h¡& Eogo
AZmO Z Vmo ImZo Ho$ ê$n ‘| Cn¶moJ ‘| bm¶o Om
gH$Vo h¢, Z hr ~rO Ho$ ê$n ‘|&

Bg g‘ñ¶m go ~MZo Ho$ {bE {H$gmZ nhbo

AZmO H$mo Xmo-VrZ {XZm|§ VH$ Yyn ‘| gyImVo h¢
BgHo$ gyIZo Ho$ ~mX Bgo OyQ> Ho$ ~mo[a¶m| ‘| n¡H$
{H$¶m OmVm h¡ Am¡a BÝh| gya{jV aIZo Ho$ {bE
JmoXm‘ ^oO XoVo h¢&

Hw$N> XeH$ nhbo VH$, {H$gmZ AZmO H$mo
YmVwAm| Ed§ ~m±g Ho$ {S>ã~m| ‘| aIVo Wo& AmOH$b
AZmO H$mo H$s‹S>m| d gyú‘ OrdmUwAm| go ~MmZo Ho$
{bE AZoH$ àH$ma Ho$ amgm¶{ZH$ nXmW© ~mµOma ‘|
CnbãY h¢&

¶h EH$ H$moëS> ñQ>moa ¶w{ZQ> h¡& ¶hm± gpãO¶m±,
’$b, B‘br, {‘Mu Am¡a AÝ¶ CËnmX gm‘mÝ¶V…
{OZHo$ H$‘ Ad{Y ‘| Iam~ hmoZo H$s g§̂ mdZm
A{YH$ hmoVr h¡&  ³¶m|{H$ ¶hm± Vmn‘mZ ~hþV H$‘
aIm OmVm h¡ Bg{bE gpãO¶m±, ’$b Am{X ¶hm±

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-15

Fig-27

Fig-28 Cold storage unit
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

grIo hþE kmZ H$m {dH$mg H$s{OE&grIo hþE kmZ H$m {dH$mg H$s{OE&grIo hþE kmZ H$m {dH$mg H$s{OE&grIo hþE kmZ H$m {dH$mg H$s{OE&grIo hþE kmZ H$m {dH$mg H$s{OE&

h‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grIm?

Zg©ar ßbmQ>, ImX, H$sQ>ZmeH$, YmZ Ho$ nm¡Yo, O¡d Cd©aH$, amgm¶{ZH$ Cd©aH$, qgMmB©, Zmbr Ûmam qgMmB©,
N>moQ>o hm¡O Ûmam qgMmB©, {N>‹S>H$Zm, ~y±X qgMmB©, Ia-nVdma, IanVdma {ZH$mbZm, H$Q>mB©, Xdm±B©, H$moëQ>
ñQ>moaoO ¶w{ZQ>, JmoXm‘&

- do ’$gb| {OZH$s H$Q>mB© ~moZo Ho$ bJ^J 180 {XZ Ho$ ~mX hmoVr h¡, A{YH$md{Y ’$gb| H$hbmVr
h¢&

- do ’$gb| {OZH$s H$Q>mB© ~moZo Ho$ bJ^J 100 {XZ Ho$ ~mX hmoVr h¡, Ý¶yZmd{Y ’$gb| H$hbmVr h¢&
- do ’$gb| Omo dfm© F$Vw ‘| hmoVr h¢, Iar’$ H$s ’$gb| H$hr OmVr h¢& BZH$m g‘¶ OyZ go A³Qy>~a

h¢&
- do ’$gb| Omo eaX F$Vw ‘| hmoVr h¢, a~r H$s ’$gb| H$hr OmVr h¢& BZH$m g‘¶ Zd§~a go Aà¡b

h¢&
- do ’$gb| Omo eaX F$Vw ‘| hmoVr h¢, a~r H$s ’$gb| H$hr OmVr h¢& BZH$m g‘¶ Zd§~a go Aà¡b

h¢&
- Hw$N> nm¡Ym| H$m ’y$bZm amV na {Z^©a hmoVm h¡& ¶{X amV H$s Ad{Y gm‹T>o ~ma K§Q>o go A{YH$ hmo

Vmo do AÀN>r Vah ’y$bVr h¢&
- amV H$s Ad{Y hr ’y$bZo Ho$ {bE ‘mÌ H$maU Zht h¡& do df© ‘| H$^r ^r ’y$b gH$Vr h¢&
- IoVr H$o {bE {‘Q²>Q>r V¡¶ma H$aZm ’$gb CËnmX H$s AmYma ŷV Amdí¶H$Vm h¡&
- OwVmB© go {‘Q²>Q>r ^wa^war Am¡a Za‘ hmo OmVr h¡, {Oggo dm¶w Am¡a Ob AmgmZr go ^rVa nhþ±M

gHo$&
- {‘Q²>Q>r H$mo g‘Vb H$aZm ¶m qgMmB© Ho$ {bE bm^Xm¶H$ hmoVm h¡&
- {H$gmZ ~rOm| H$mo ~moZo go nhbo CZ‘| ’$’y±$Xr BË¶m{X H$s Om±M H$a boVo h¢&
- Cd©aH$ Xmo àH$ma Ho$ hmoVo h¢- 1. àmH¥${VH$ Cd©aH$ (Bio fertilizers) Am¡a 2. H¥${Ì‘ Cd©aH$

(Chemical fertilizers)

A{YH$ {XZm| VH$ aIo Om gH$Vo h¢& Vmn‘mZ H$‘ ahZo Ho$ H$maU hr ¶h H$moëS> ñQ>moaoO ¶w{ZQ> H$hbmVm
h¡&

’$gb, H¥${f, ’$gb CËnmX, A{YH$md{Y ’$gb, Ý¶yZmd{Y ’$gb, Iar’$, a~r, am{Ì Ho$ Xm¡amZ,  ‘w»¶
’$gb, OwVmB©, nQ>mB©, ~wdmB©, MwZmd, ~rOm| H$s H$‘r, A§Hw$[aV hmoZm, ~rO N>tQ>Zm, àgmaU, ~rO ~moZm,

- ~rOm| d ImXm| H$mo N>tQ>Zm Am¡a ~y±X qgMmB© VH$ZrH$ H$m à¶moJ Amdí¶H$ ñWmZ na Amdí¶H$ ‘mÌm
‘| Ob nhþ±MmZo Ho$ {bE H$aVo h¢&

- Q∫ úoƒÁ∫ uåN˛Á¬ åz Ãz ’$gbm| H$mo ~‹T>Zo ‘| ghm¶Vm {‘bVr h¡& 2-4 S>mB ³bmoamo ’o$Zm³gr
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E{g{Q>H$ Eo{gS> H$m à¶moJ N˛∫åz Ãz Xmo‘wh| KmÂgm| N˛Áz uåN˛Á¬ åz ™ı ghm¶Vm {‘bVr h¡&
1. Iar’$ grOZ ‘| hr Ho$db Johÿ± H$s ’$gb hmoVr h¡& BgH$m H$maU ~VmBE& AS1

2. am‘æ¶m H$s µO‘rZ g‘Vb h¡& gmo‘æ¶m H$s O‘rZ C~‹S>-Im~‹S> h¡& {H$gH$s CnO A{YH$
hmoJr?AS1

3. OwVmB© go ³¶m bm^ h¡?AS1

4. ~rOm| H$mo ~moZo go nhbo CZ‘| ’$’y±$Xr H$s Om±M H$a boZm A{Zdm¶© h¡, ³¶m| h¡?AS1

5. {H$gmZ YmZ H$s ’$gb H$mo IoV ‘| H$mQ>H$a gyIZo Ho$ {bE ³¶m| N>mo‹S> XoVo h¢?AS1

6. Hw$N> Eogr ’$gbm| H$m Zm‘ ~VmBE {OZHo$ nm¡Ym| H$mo nwZ… ~mo¶m OmVm h¡?AS1

7. ahr‘ AnZo IoV go Ia-nVdma gm’$ H$a ahm h¡, bo{H$Z S>o{dS> Zht& {H$gH$s CnO A{YH$ hmoJr
Am¡a ³¶m|?AS1

8. üNw˛uoN˛ QÁt MÆÁ “{? Fã“ı N{˛Ãz §åÁoz “¯? tÁz GtÁ“∫m tyu\L@   AS1

9. uN˛ÃÁå áÁå N˛Áz N˛Q>mF| Nz˛ §Át MÆÁı ÃÏQÁoz “¯?  AS1

10. amO|Xa Zo AnZo IoV ‘| H$nmg H$s ’$gb CJmB©& Cgo g‘w{MV n¡Xmdma àmá Zht hþB©& ³¶m Amn
BgHo$ H$maUm| H$m AZw‘mZ bJm gH$Vo h¢?AS2

11. Amn nmZr ‘| EH$ ‘wQ²>R>r MZo S>mbH$a CZH$m {ZarjU H$s{OE& AS3

- AmnZo MZo Ho$ ~rµOm| ‘| ³¶m A§Va XoIVo h¢?
- ³¶m Amn OmZVo h¢ {H$ V¡aZo dmbo MZo Xÿgao MZm| H$s VwbZm ‘| ³¶m| hëHo$ h¢?
- H$m¡Z go MZo H$m ~rO AÀN>r CnO XoJm?
- H$m¡Z gm ~rO R>rH$ àH$ma Zht CnOoJm? ³¶m|?

12. ‘¢ EH$ nm¡Ym hÿ±& ‘¢ IoVm| ‘| CJVm hÿ±& {H$gmZ ‘wPo CIm‹S> H$a ’|$H$ XoVo h¢& ‘wPo H$maU nVm Zht&
³¶m Amn BgH$m H$maU ~Vm gH$Vo h¢? AZw‘mZ bJmBE {H$ ‘¢ H$m¡Z hÿ±?AS2

13. AnZo ZOXrH$s ImX H$s XþH$mZ na OmBE Am¡a Hw$N> amgm¶{ZH$ ImXm| Ho$ ~mao ‘| OmZH$mar àmá
H$s{OE Am¡a Bggo Vm{bH$m (4) H$mo ^[aE& Bg Vm{bH$m H$mo AnZr ZmoQ>~wH$ ‘| CVm[aE&AS4\

 ImX H$m Zm‘ nm¡{ï>H$Vm H$m %               Cn¶moJr ’$gb
N P K

14. áÁå Nz̨  ¢˛Ã¬ GTÁåz ™ı §y\ §Ázåz Ãz ¬zN˛∫ N˛bÁF| oN˛ Nz̨  uƒuáÆÁı N˛Áz t∆Á|åz“zoÏ LN˛ °¬Áz YÁb| §åÁFL@ AS5

15. Amn AH$mbà^m{dV joÌm| ‘| qgMmB© H$s {H$g àH$ma àe§gm H$a|Jo?AS6

16. Za|Ð Zo AnZr H$nmg H$s ’$gb na H$sQ>ZmeH$m| H$m A{YH$ à¶moJ H$a {X¶m& a‘oe Zo H$hm {H$ ¶h
O¡d {d{dYVm Am¡a ’$gb H$s CnO Ho$ {bE hm{ZH$maH$ h¡& ³¶m Amn a‘oe go gh‘V h¢?
³¶m|?AS1

17. d|H$Q>oe Zo YmZ H$s qgMmB© H$s nX²Y{V H$mo XoIm& dh Bgr nÕ{V H$mo AnZo ‘³Ho$ H$s ’$gb na
Cn¶moJ H$aZm MmhVm h¡& Amn Cgo ³¶m gwPmd XoZm Mmho|Jo?AS7

18. NÏ˛Z áÁå Nz˛ §y\ ¬zN˛∫ Gã“ı LN˛ utå úÁåy ™ı u§TÁzFÆz@ Gã“ı LN˛ watch glass ™ı §ÁzFÆz@ §Át ™ı hand
lens N˛y Ã“ÁÆoÁ Ãz radicle and plumule N˛Á uå∫yqm N˛yu\L osÁ GÃN˛Á uYfi GoÁu∫L@˛

19. ∫Áo N˛y Eƒuá LƒÊ ¢˛Ã¬ Nz˛ ú{tÁƒÁ∫ ™ı MÆÁ ÃÊ§Êá “{ ?
20. LN˛ TÁÂƒ ™ı Ãßy uN˛ÃÁå LN˛ “y üN˛Á∫ Nz˛ ¢˛Ã¬ GTÁoz “{@ FÃÃz MÆÁ “Áåy “Ázoy “{?
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h_ amoO AZoH$ àH$ma Ho$ Amhma (^moOZ)
J«hU H$aVo h¡ & h_mar ^moOZ H$s AmXVo AbJ-
AbJ hmoVr h¡ & H$B© bmoJ nm¡Ym| go àmá ^moOZ
ng§X H$aVo h¡ & Vmo H$B© OÝVwXm`r ^moOZ &

H$m¡Z-go ^moÁ` nXmW© OÝVwAm| àmá hmoVo h¡?
`o h_| H$hm± go {_bVo h¢ ? `o h_| OÝVwAm| go
àË`j [aVr go {_bVo h¡ `m {H$gr àH«$_U
(Processing) Ho$ ~mX ? h_ H$B© OÝVwAm| H$m
nmbZ ^moOZ Ho$ {bE H$aVo h¡ &

Š`m h_| {g\©$ Kaoby OÝVwAm| go ^moOZ àmá
hmoVm h¡ & H$m¡Z-go OÝVw go H$m¡Z-gm ^moÁ` nXmW©
(^moOZ) àmá hmoVm h¡ & g_yh ~ZmH$a MMm©
H$s{OE Am¡a MMm© go {_br OmZH$mar EH$ gmaUr
_| AnZr H$m°nr _| {b{IE &

ney - nmbZ …-ney - nmbZ …-ney - nmbZ …-ney - nmbZ …-ney - nmbZ …-

AZmO H$m A{YH$ CËnmXZ nmZo Ho$ {bE
{H$gmZ H¥${f _| {d{dY nÕVr`mo§ H$m BñVo_mb
H$aVo h¡ &

d¡go hr newAm| go ̀ m OÝVwAm| go A{YH$ CËnmXZ
Ho$ {bE ^r h_| {deof gmdYmZr boZr Mm{hE &
newAm| H$mo AÀN>m ImX²`, Aml` Am¡a g§ajU XoZm
VWm CZH$m àOZZ ~ohVa ~åmZm & new-nmbZ
H$hbmVm h¡ &

OÝVy H$m Zm_OÝVy H$m Zm_OÝVy H$m Zm_OÝVy H$m Zm_OÝVy H$m Zm_ gmb nhbo nmbVy ~Zm`m J`mgmb nhbo nmbVy ~Zm`m J`mgmb nhbo nmbVy ~Zm`m J`mgmb nhbo nmbVy ~Zm`m J`mgmb nhbo nmbVy ~Zm`m J`m

Hw$Îmm 30,000 – 7000 BC

^|‹S> 11,000 – 9000 BC

gwAa 9000 BC

~H$ar 8000 BC

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

9
O§VwAm| go Amhma CËnmXZ

g{t`m| go _Zwî` Zo OÝVwAm| H$mo {g\©$ ̂ moOZ Ho$
{bE Zht ~pëH$ H¥${f Am¡a ̀ mVm`mV Ho$ gmYZm| Ho$
ê$n _| BñVo_mb {H$`m & Am{X_mZd Zo H$B© O§Jbr
OÝVyAm| H$mo Bgr CÔoí` go Kaoby (nmbVw) ~Zm`m &
Š`m Amn OmZVo h¡§ {H$Š`m Amn OmZVo h¡§ {H$Š`m Amn OmZVo h¡§ {H$Š`m Amn OmZVo h¡§ {H$Š`m Amn OmZVo h¡§ {H$

{H$VZo df© nhbo _Zwî` Zo O§Jbr OÝVwAm| H$mo
nmbVy ~Zm`m ̀ o OmZZo Ho$ {bE ZrMo Xr J`r gm[aUr
Xo{IE &

Fig-1 Dairy farm

Food Production from Animals
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• Am{X_mZd Zo Wmo‹S>o hr OÝVwAm| H$mo Š`mo§ nmbVy
~Zm`m ?

• CgZo hmWr, eoa, ~ã~a eoa, OmZda Am¡a
Mrb `m C„z O¡go njr`m| H$mo nmbVy Š`m| Zhr
~Zm`m &
g_wh ~ZmH$a BZ ~mVm| na MMm© H$s{OE &

{H$Z {deofVmAm| H$mo Ü`mZ _| aIH$a OÝVwAm| H$m
nmbVy ~Zm`m OmVm h¡ ?

ha {g\©$ CÝht OÝVwAm| H$mo nmbVw ~ZmVo h¡
Omo h_mar ghm`Vm H$aZo h¡ & Jm` Am¡a ^¢gm| H$mo
XÿY Ho$ {bE, _wJu, ~H$ar Am¡a ^o‹S> H$mo _m§g Ho$
{bE VWm Wmo‹S>o, ~¡b Am¡a JYm| H$mo H¥${f VWm
`mVm`mV Ho$ {bE Kaoby ~Zm`m J`m &

h_o§ nm¡Ym| go ^moOZ àmá hmoVm h¡ bo{H$Z `o
h_mar OZg§»`m H$s ImX²`mZ H$s nyVu Ho$ {bE
n`m©á Zht h¡ & Š`m h_| nm¡Ym| go àmá ^moOZ go
g^r nmofH$ VËd {_bVo h¡ & B{gbrE h_| OÝVwAm|
go àmá ^moOZ na {Z^©a hmoZm n‹S>Vm & H¥${fH$
gmW-gmW Amhma Ho$ {bE OÝVwAm| H$m Cn`moJ
^r h_mao Xoe _| _hËdnym© h¡ &
• Š`m g^r H¥$fH$ ({H$gmZ) ney nmbZ ^r

H$aVo h¡ ?
• Š`m H¥${f VWm newnmbZ Ho$ ~rM H$moB© g§~§Y

h¡?
• AmnH$s H$jm go OmZH$mar {bOrE &

H¥${f H$aZo dmbo n[admam| H$s g§»`m &
…………………....................................

H¥${f Ho$ gmW ney nmbZ H$aZo dmbo n[admam|
H$s g§»`m  ...................………….....

Ho$db newnmbZ H$aZo dmbo n[admam| H$s g§»`m
……………...........................................

h_mao Xoe Ho$ {H$gmZ neynmbZ H$mo H¥${f H$m
^r EH$ {hñgm _mZVo h¡ &

EÁFL : ú∆ÏúÁ¬å Nz˛ §Á∫z ™ı \Áåz :

AmnHo$ H$jm Ho$ N>mÌm| H$mo 4-5 g_whm| Zo
{d^m{OV H$a {ZåZ {df` na MMm© H$s{OE {H$
{H$gmZ newnmbZ Š`m| H$aVo h¢ &

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

XohmVm| _| (Jmd) _| ahZo dmbo bmoJ Jm`,
~¡b, ̂ ¢g, ̂ |‹S>, ~H$ar nmbZ H$aVo h¡ & neynmbZ
_| neyAm| H$mo nmofH$ nmofU XoZm VWm gm\$ gwYam
Am¡a ñdñW Aml` àXmZ H$aZm ~hwV hr _hËdnyU©
h¡& gmYmaUV… Jmd Ho$ bmoJ neyAm| H$mo gwbo _¡XmZ
_| Kmg MaZo Ho$ {bE N>mo‹S> XoVo h¡ &

Fig-2 newnmbZnewnmbZnewnmbZnewnmbZnewnmbZ

• AmnHo$ Jm±d _| bmoJ AnZo neyAm| H$mo H$hm
nmbVo h¡ ?
AmnHo$ Jm±d Zo neynmbZ {H$`m OmVm h¡

Š`m? bmoJm| go ~mV| H$a CZgo OmZH$mar hmgrb
{H$OrE & BgHo$ {bE AmnH$mo EH$ à≈å ™m{bH$m
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§åÁåy n‹S>oJr & BZ àíZm| Ho$ Abmdm Amn H$B©
àíZ Bg_| Omo‹S> gH$Vo h¢ &

• `hm± H$m¡Z-go ney h¡ ?

• `hm± Mmam H$hm± go àmá hmoVm h¡ &

• `hm± nmZr H$hm± go {_bVm h¡ ?

• Jm`, ¢̂g ~H$ar Am¡a ô‹S>m| H$mo nmbZo _o§ Š`m
H$moB© AÝVa h¡ ?

• newnmbZ _| _w»` g_ñ`mE Š`m hmoVr h¡ ?

Jmdm| _| EH$ ì`º$s H$mo newnmbZ H$s {Oå_oXmar
Xr OmVr Wr & Cgo Jm§ddmbo amoOJma XoVo Wo &
bo{H$Z `o àWm A~ ~ÝX hmo JB© h¡ & AmOH$b
{H$gmZ AnZo neyAm| Ho$ {H$g ñWm`r Aml` ~ZmVo
h¡ & BÝh| MaZo Ho$ {bE IoVm| _| ̂ oOm Zht OmVm &
(Mmam) Aml` _| hr {X`m OmVm h¡ & AZoH$
newAm| H$mo O¡go Jm`, ̂ ¢g, ~¡b, EH$ hr Aml` _|
nmbo Om gH$Vo h¡ & ~¡bm| H$mo _w»`V… IoVr Ho$ {bE
nmbVo h¡ & h_mao Xoe Ho$ Á`mXmVa {H$gmZ EH$‹S> go
^r H$_ ^y{_ Zo OmoVZo Ho$ {bE ~¡bm| H$m Cn`moJ
H$aVo h¡ & H¥${f _| `§Ìm| Ho$ à`moJ Ho$ ~mdOyX
{H$gmZ Iobm| H$mo ~¡bm| go hr Omzooz h¡ &

• IoVr Ho$ H$m_ ™ı  ~¡b Am¡a ¢̂gm| H$m BñVo_mb
{H$g Vah hmoVm h¡ & BgH$s gyMr ~VmBE &

~H$ar Am¡a ̂ o‹S> H$m nmbZ ̂ r H¥${f go g§~§{YV
h¡ & Qzoy Nz˛ ÃÁs-ÃÁs ú∆ÏúÁ¬å EÁ{∫ ôS §N˛∫y N˛Á
úÁ¬å uN˛ÃÁå Nz˛ u¬L ¬ÁßtÁÆN˛ “{ @ ~H$ar `m ôS>>
H$m Bg Vah IoV _| nmbZm {H$gmZ `m AZmO
(’$$gb) H$mo bm^Xm`H$ hmoVm h¡ & new nmbH$
Imbr Ioom| _| ajm ~m‹T> {^Îmr bJmH$a (fence)

~H$ar VWm ^o‹S>m| H$mo nmbVo h¡&

• EÁú ÃÁzuYL N˛y uN˛Ã o∫“ ú∆ÏúÁ¬å EÁ{∫ ßg,

§N˛∫y úÁ¬å Qzoy Nz̨  ÃÁs-ÃÁs N˛∫åÁ uN˛ÃÁå Nz̨

u¬L ¬ÁßtÁÆN˛ “{@

neyAm| H$m ñdmñÏ` ^r neynmbZ H$m EH$
_hËdnyU© A§J h¡ & neyAm| H$m Aml` Á`mXmVa,
_b _yÌ VWm ~oM‹S> _| MmaÁ JÝXm hmoVm h¡ & BZ
CËgJuH$mo Aml` go hQ>mZm Mm{hE & newAm| na
OwE± Am¡a H$sQ> Ho$ g§H«$_U H$mo amoH$Zm Mm{hE &
Jm` Am¡a ̂ ¢gm| Zo X™ Km|Qy> (Jmbr H$hÿ) Zm_H$ amoJ
A{V gm_mÝ` Am¡a ̂ `mZH$ h¡ & ~H$ar Am¡a ̂ |S>mo§ _|
H¥${f g§H«$_U A{YH$ hmoVm h¡ & (ZbΩbbm ì`mYr)

H$B© naOrdr ÆH¥$V Am¡a Am°V H$mo hm{Z nhþMmZo
h¡ & {dfmUw Am¡a OrdmUw g§H«$_U go ^r XÿY H$m
CËnmXZ H$m‘ hmoVm h¡ & ~m[ae Ho$ {XZm| _| _ÀN>am|
go new AñdñW hmo OmVo h¡ & _ÀN>a XmZr bJmH$a
neyAm| H$s ajm H$a gH$Vo h¡ & BZ neym| H$m
newd¡Ú Ûmam ñdmñË` H$s gwajm VWm amoJm| H$m
BbmO {H$`m OmVm h¡ &

• AmnHo$ BbmHo$ ‘| neyd¡Úembm (AñnVmb) H$hm±
na pñWV h¡ &

• dhm± na H$m¡Z H$m_ H$aVo h¡ ? Am¡a do {H$g
Vah H$m H$m_ H$aVo h¡ ?

• ZOXrH$s neyd¡Ú {M{H$ËgH$ Am¡a neynmbZ
ghm`H$ go dmVm©bmn H$s{OE & neyAm| Zo
gmYmaUV… hmoZo dmbo amoJm| Ho$ ~mao _| MMm©
H$s{OE Am¡a CgH$s {Q>ßnUr ~ZmBE &
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XÿY H$m CËnmXZ XÿY H$m CËnmXZ XÿY H$m CËnmXZ XÿY H$m CËnmXZ XÿY H$m CËnmXZ :
h_mao gaH$ma Ûmam XÿY CËnmXZ H$mo CÚmoJ

_mZm J`m h¡ & h_| newAm| go (Jm`, ^¢g) XÿY
àmá hmoVm h¡ &

{ZåZ {MÌ H$mo Xo{I`o

Jm`
~¢g
~H$ar, JYm, D±$Q>

• {H$Z OÝVyAm| go h_o§ A{YH$V_ XÿY {_bVm
h¡&

• {H$Z àXoem| _| D±$Q> H$m XÿY añVo_mb H$aVo h¢ ?

• H$^r AmnZo bmoJm| H$mo JYo H$m XÿY boVo hþAmo
XoIm h¡ ?

gmYmaUV… Vamo _| 1-5 newAm| H$mo {H$gmZ
nmbVo h¡ & {OgH$m BñVo_mb Va H$s úmoÌ nwed¡Úemcm
XþY H$s Oê$aV nyar H$aZo _| hmoVr h¡ & neyAm| H$m
Mmam ^r IoVr go hr {_b OmZm h¡ &
• {H$g Vah H$m Mmam newAm| H$mo {X`m OmVm h¡&

• Mmam| \$gb H$Q>mB© Ho$ ~mX {H$gmZ gwajrV
{H$g Vah aIVo h¢ ?

{ZåZ AmboI Xo{IE & `o {d{dY Xoem| Ho$ XÿY
CËnmXZ H$mo {XImZm h¡ & Bg_| AnZo Xoe H$m

ñWmZ pñW{V Xo{IE Xÿgao Xoem| go h‘ BVZo {nN>‹S>o
hwEo Š`m| h¡, AnZr H$jm H$mo N>mÌm| go MMm©
H$s{OE &

Jm`m| _| na§namJV Om{V`m 2 – 5 {bQ>a XÿY
EH$ {XZ go XoVr h¢ & h_mao àXoe Ho$ {Obm| _| _wam©
Om{V nm¶r OmVr h¡ & `o  8 {bQ>a à{V {XZ XÿY
XoVr h¡ & har`mZdr, Om\$am~mXr VWm ZmJnyar
na§namJV Jm`m| H$s Om{V`m h¡ Omo AÀN>r _mÌm _|
XÿY XoVr h¡ & Ogu (B§Jb¢S>) VWm hmobñQ>rZ
(S>oÝ_mH©$) {dXoer Om{V`m± h¡ & `o 25 {bQ>a à{V
{XZ XÿY XoVr h¡ & BZ {dXoer Om{V`m| go na§namJV
Jm`m| H$s Om{V H$mo g§H$u∫o {H$`m OmVm h¡ & ò
g§H$[aV Jm |̀ 20 {bQ>a à{V-{XZ XÿY XoVr h¡ &
h_mao Xoe _| XÿY CËnmXZ _| Jm`m| go {_bZodmbm
XÿY A{YH$ _mÌm _| h¡ &

Fig-3 Milk production
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h_mao Xoe _| CËnm{XV XÿY H$m 60% {hñgm
{MO ImoAm, Kr, Xhr, XÿY nmd‹S>a VWm Xÿgao XÿY
Ho$ CËnmX ~ZmZo _| BñVo_mb {H$`m OmVm h¡& h_mao
àXoe _| AZoH$ XÿY CËnmXZ H|$Ð h¡ & BZ Ho$ÝÐ _|
Amgnmg Ho$ Jmdm| go XÿY FN˛bΩeÁ N˛∫oz h¡& Am¡a
nmíMwarH$aU H$aVo h¡ &

nmíMwarH$aUnmíMwarH$aUnmíMwarH$aUnmíMwarH$aUnmíMwarH$aU : XÿY go amoJ H$maH$ Ordm|
H$mo Zï> H$aZo Ho$ {bE XÿY H$m nmíMwarH$aU
H$aVo h¡ & Bg {d{Y _| XÿY H$mo 620C Zmn_mZ
VH$ 30 {_ZrQ> VH$ J_© H$aVo h¡ Am¡a BgHo$
~mX Vwa§V 100C VH$ R>§‹S>m H$aVo h¡ &

• Š`m AmnHo$ Jm§d _| XÿY g§M`Z Ho$ÝÐ h¡ ?
• do XÿY H$mo {Z`m©V H¡$go H$aVo h¡ ?

• do XÿY H$s {H$_V H¡$go V` H$aVo h¡ ?

• AmnHo$ BbmHo$ _| XÿY H$mo R>§‹S>m H$aZo H$m Ho$ÝÐ
H$hm± h¡ ? (Bg Ho$ {bE AmnH$mo ~mOma _|

{_bZo dmbo XÿY n¡Ho$Q> H$m {ZarjU H$aZm hmoJm
&)
h_mao ∫Á[Æ _| gaH$mar Am¡a {ZOr XÿY g§M`Z

Ho$ÝÐ h¡ &

“™Á∫z tz∆ ™ı G∫ ütz∆ ∫Á[Æ ™ı tÓá N˛Á EnÆuáN˛
GnúÁtå “ÁzoÁ “{@ “™Á∫Á ∫Á[Æ ßy tÓá N˛Á GnúÁtå N˛y
ƒwutΩá Nz˛ u¬L EÁƒ≈ÆN˛ N˛t™ GeÁ ∫“y “{ @

• Š`m AmnH$mo _mbw_ h¡ H$m¡Z-go _{hZo _| XÿY
CËnmX H$s Xa ~‹T> OmVr h¡ ?
gmb^a Zo Wmo‹S>o _{hZm| hr XÿY CËnmX H$s Xa

~‹T> OmVr h¡ & {ZåZ AmboI _| h_mao àXoe Ho$ XÿY
AmnmXm| H$m {ZarjU {H$OrE &

• Hw$N> _{hZm| Zo XÿY H$m CËnmXZ gmb Ho$ AÝ`
_{hZm| {H$ Á`mXm hmooÁ h¡ & AnZr H$jm Ho$
NmÌm| go Bg {df` na MMm© H$s{OE Am¡a
H$maU Om{ZL&

Fig-6 Milk collection

Fig-7 Chilling center

Fig-5 Holstein

Graph-2
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àmo.Oo. Ho$ Š`w[a`Z H$mo ^maV Ho$ IoV H«$m§Vr H$m OZH$ _mZm OmVm
h¡ & AmnZo h_mao Xoe Ho$ XÿY CËnmXZ H$mo ~‹T>mZo Ho$ {bE ~hþV à`ËZ
{H$`m h¡ & CÝhm|Zo Jm` Am¡a ^¡§gm| H$o g§H$arH$aU, ñdmñÏ`, XÿY g§M`Z
Am¡a n[aajU Ho$ {bE ZdrZ J{V{dYr`m| Ho$ àñVmd na {dMma {H$`m &
Am°naoeZ âb‹S> Zm_H$ n[a`moOZm Ho$ AÝVJ©V `hm± XÿY CËnmXZ _| ~hþV
gwYma hþAm h¡ &

new nmbZ Ho$ Hw$N> H$N>© H$m 60 - 70% IMm©
CZHo$ Mmao _| {bE hmoVm h¡ & neyAm| H$mo Mmamo H$s
{bE hmoVm h¡ & neyAm| H$mo Mmao H$s Amdí`H$Vm
Xmo H$maUm| go hmoVr h¡ - ñdmñW Ho$ {bE Am¡a XÿY
CËnmXZ Ho$ {bE & h_ newAm| H$mo gyIr N>m`,
har N>m`, ŷgm {VbhZ, _y§J\$br H$s Ibr Mmao
Ho$ ê$n _| XoVo h¡ & `o nmofH$ ^moOZ XÿY H$s
JwUdÎmm ~‹T>mVo h¡§ &

 Š`m AmnH$mo _mby_ h¡  Š`m AmnH$mo _mby_ h¡  Š`m AmnH$mo _mby_ h¡  Š`m AmnH$mo _mby_ h¡  Š`m AmnH$mo _mby_ h¡ ?
XÿY OÝVyAm| Ho$ Xÿ½Y J«§{W`m| H$m òmd h¡ &

~N>‹S>o H$mo OÝ_ XoZo Ho$ 72 K§Q>o VH$ ÆÁ XÿY _|
H$moboñQ́>_ ahZo do A{V[aº$ g_` _§o> AY© nmaXe©H$
{XImB© XoVm h¡ & XÿY _| dgm, àmo{Q>Ýg I{ZO
nXmW© {dQ>m{_Z A, D and E VWm 80% to
90% Ob B_{bBZ ê$n _| hmoVm h¡ & AmOH$b
AÀN>r JwU d H$m XÿY nmZo Ho$ {bE newAm| H$mo
hm_m}Z Ho$ B§OoeZ bJm`o OmVo h¡ & `o hm_m}Ýg
h_mao eara Zo AZoH$ amoJ CËnÞ H$aVo h¡ O¡go
OëXr d`ñH$ ~ZZm Am{X & XÿY H$m n[aajU
Ho$ {bE BñVo_mb {H$ ò OmZo dmbo agm`Zm| go
^r h_mar gohV H$mo (ñdmñÏ`) hm{Z hmoVr h¡ &

M`Z H$m`©àUmbr (à{H«$`m) M`Z H$m`©àUmbr (à{H«$`m) M`Z H$m`©àUmbr (à{H«$`m) M`Z H$m`©àUmbr (à{H«$`m) M`Z H$m`©àUmbr (à{H«$`m) :
newAm| H$mo XÿY CËnmXZ Ho$ {bE IarXVo g_`

{ZåZ{b{IV gmdYm{Z`m± ~aVZr Mm{hE & {ZåZ
_wPo Ü`mZ _| aIZm Mm{hE &

1. Á`mXm XÿY XoZo dmbr na§namJV `m g§H$[aV
Om{V H$mo Mw{ZE &

2. 2-3 {XZ XÿY CËnmXZ H$m Am¡gV kmV H$s{OE&
3. Number of yields (younger ones)
4. XÿY CËnmXZ, ñdmñÏ` Am¡a Mmam aIZo H$s

AmXVm| H$mo JUZm H$s{OE &
5. newd¡Ú, H$m ©̀H$Vm© `m neynmbZ g§MmbH$ H$s

gbmh {bOrE &
• h_mao Jm±d Ho$ H$B© bmoJ ImÚ XÿY CËnmXZdmbr

Om{V`m| H$mo nhMmZZo _| _m{ha hmoVo h¡ & CZ
bmoJm| go do H¡$go newAm| H$m M`Z H$aVo h¡ &
MMm© H$s{OE &
Now a days adultered milk is available

in the market.  Urea, flour and different
types of substances are used to produce
milk.  These are packed and sent in to the
market.  How do you recognise the original
milk? What are the tests administered to
know the pureness of milk know from your
teacher.

newnmbZ H$s nÕVr …newnmbZ H$s nÕVr …newnmbZ H$s nÕVr …newnmbZ H$s nÕVr …newnmbZ H$s nÕVr …
A{YH$ _mÌm _| XÿY CËnmXH$ Ho$ {bE O§V

g_yh H$s XoI^mb _hËdnyU© hmoVr h¡ & (\Áz üÁmy
tÓá tzoy “{ osÁ Qzoy Nz˛ u¬L GúÆÁzT ™ı ¬ÁÆz \Áoz
“{ Gã“ı livestock N˛“oz “{@) na§namJV neyAm| H$s
g§»`m g§H$a newAm| H$s H$maU go, H$_ hmoVr Om
ahr h¡ & Jm±d _| na§namJV newAm| H$s H¡$go ajm
(g§ajU) {H$ OmVr h¡ & `o OmZZo Ho$ {bE {ZåZ
{Q>ßnUr na Ü`mZ Xo &
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_oam Zm_ am_æ`m h¡ & _oam n[adma H§$Jm`_
Zm_H$ na§namJV Om{V H$m g§ajU H$aVm h¡ &
`o gwIo joÌm| Ho$ {bE AÀN>m h¡ & h_mao BbmHo$ Ho$
BZ_| ~ohVa ~¡b Zhr h¢ & H§$JWm_ ñdñW ñWmZr`
new H$s Om{V h¡ & BZ N>moQ>o qgJ, nVbr, ~‹S>r
Am§Io, nw±N>, N>moQ>m _wI, ~‹S>o Iwa, Mm¡‹S>o H§$Yo Am¡a
~‹S>o Mm¡‹S>o hmoVo h¡ & h_ BZ ~N>‹S>m| H$m M`Z H$a
CÝho nmb nmogH$a ~‹S>m H$aVo h¡ & EH$ ~¡b go
_hrZo _| 20-30 Jm`m| H$mo {ZfoMZ Ho$ {bE dr`©
{_b gH$Vm h¡ & {ZfoMZ H$m Xa 80% hmoVm h¡
& ~hþV hr H$_ Jm`m| H$mo {\$a go dr ©̀ Ho$ {bE
bm`m OmVm h¡ & h_ dr ©̀ Ho$ {bE 300 é boVo h¡
& h_mao nmg VrZ ¡̂g ^r h¡ & AmOH$b Á`mXmVa Jmddmbo neyd¡Úembm go BÝOoŠeZ bJmH$a Jm`
Am¡a ¡̂gm| _| g§H$a H$amVo h¡ & Bg_| h_mar Am_XZr H$_ hmo J`r h¡ & bo{H$Z EH$ `m Xmo Jm` nmbZo
dmbo bmoJ h_mao nmÃ Amoz h¡ &

 Š`m Amn OmZVo h¡ Š`m Amn OmZVo h¡ Š`m Amn OmZVo h¡ Š`m Amn OmZVo h¡ Š`m Amn OmZVo h¡ ?
Amo[agm Ho$ bmoJ na§namJV Om{V {MñH$m

^¡gm| H$mo nmbVo h¡ & `o bmoJ _wam© Om{V Ho$
^¡gmo§ go ^r g§H$a Zht H$amVo & `o bmoJ AnZo
¡̂gm| H$mo amZ Ho$ g_` {MËH$m Prb Z_H$sZ

nmZr _| Ho$ {H$Zmao MamZo bo OmVo h¡ & do gw~h
Ho$ g_` bm¡Q>Vo h¡ Am¡a {H$gr A{Vaº$ nmofU
Ho$ A{YH$ XþhVo (XÿY {ZH$mbVo) h¡ & ò XÿY
Wmo‹S>m Z_H$sZ hmoVm h¡ & Am¡a 7 {XZ VH$ _r
(ao{\«$OaoeZ) g§KZrH$aU Ho$ ~J¡a ({\«$O Ho$)
AÀN>m ah gH$Vm h¡ &

h_mao Xoe _| newAm| H$mo {g\©$ AmWuH$ òmoV
H$s Ñ{ï> Zht XoIVo ~{ëH$ CÝh| h_mar g§ñH¥$Vr
H$m EH$ {hñgm _mZm OmVm h¡ & neyAm| H$mo
n[adma Ho$ gXñ` H$m XOm© {X`m OmVm h¡ & Hw$N>
Ë`mohmam| na CÝh| gOmVo ̂ r h¡ & H$m¡Z-go Ë`mohmam|
_| newAm| H$mo gOm`m OmVm h¡ ? Wmo‹S>o bmoJ newAm|

Ho$ Zm_ aIVo h¡& Š`m new BgH$m Odm~ XoVo h¡
? AmnHo$ nmbVy OÝVyAm| Ho$ gmW AnH$m AZw^d
H¡$gm h¡ ?

Š`m AmnZo {H$gr ì`º$s H$mo {H$gr _¥V OÝVyAm|
H$s hÈ>r`m± BH$Æ>m H$aVo hþE XoIm h¡ & BZ hÈ>r`m|
go do Š`m H$aVo h¡ ? neynmbZ H$m Xÿgam nhby,
M_‹S>m CÚmoJ Ho$ {bE M_‹S>m (Imb) nmZm h¡ &
hS²>‹‹S>r`m, Cd©aH$ `m ñdmX Ho$ H$maImZm| Ho$ {bE
BñVo_mb H$s OmVr h¡ &

Fig-8 Bio gas
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~m`moJ¡g H$m CËnmXZ ^r newnmbZ H$s EH$
bm^Xm`H$ `moOZm h¡ & Š`m AmnH$mo _mby_ h¡ -
~m`moJ¡g Š`m h¡ ? AmnHo$ Jm§d _| ~m`moJ¡g h¡
Š`m ? Š`m AmnHo$ Jm±d _| ~m`moJ¡g Ho$ÝÐ h¡ ?
AmnH$s nmR>embm H$s dmMZmb` go `m B§Q>aZoQ> go
OmZH$mar àmá H$a {Q>ßnUr {bIrE Am¡a Cgo {Xdma
n{ÌH$m _| àX{e©V H$a| &

newYZ H$m Am¡a EH$ A§J _m§g CËnmXZ h¡ &
_m§g CËnmXZ H$Vb ImZo _| ~‹S>o n¡_mZo na hmoVm
h¡& Jmo_m§g - Jm` Am¡a ^¢g H$m _m§g h¡ & gwdam|
`o nmoH©$ nm`m OmVm h¡ & ^o‹S> Am¡a ~H$am| go _Q>Z²
àmá hmoVm h¡ & `o à_wI _m§g Ho$ àH$ma h¡ &

™“§Ó§åT∫, å¬TÁıgÁ EÁ{∫ ƒ∫ÊT¬ u\¬Áı ™ı ôS>
EÁ{∫ §N˛∫yÆÁı N˛Á úÁ¬å [ÆÁtÁ “ÁzoÁ “{ @ FÃNz˛ N˛Á∫m
EÁúNz˛ N˛qÁ ™ı YYÁ| N˛yu\L @

Hw$¸w$Q>nmbZ Hw$¸w$Q>nmbZ Hw$¸w$Q>nmbZ Hw$¸w$Q>nmbZ Hw$¸w$Q>nmbZ :
~‹S>r VmXmV (g§»`m _|) Hw$¸w$Q>m|H$m _wJu`mo§

H$m nmbZ Hw$¸w$Q>nmbZ H$hbmVm h¡ & {díd^a _|
50 Ia~ (50 Billion) _w{J©`m, AÊ‹S>m| Am¡a _m§g
Ho$ {bE nmcr OmVr h¡ & Jm±d _| {H$gmåÁı N˛y _wJu
ñWmZr` hmoVr h¡ & h_ 64% AÊ‹S>o Am¡a 74%
_wJu H$m _m Âg Hw$¸w$Q>nmbZ go hr {_bVm h¡ &
{nN>bo Xmo XeH$m| _| ^maV _| Hw$¸w$Q>nmbZ H$m EH$
~oharZ CÚmoJ ~Z J`m h¡ & h_mam Xoe 41.06
H$amo‹S> AÊ‹S>o H$m dm{f©H$ CËnmXZ H$aHo$ {díd^a

_| 4th ñWmZ na h¡ Am¡a 1000 H$amo‹S> Kg. _wJu H$m
_m§g CËnÞ H$a {díd^a _| 5th ñWmZ na h¡
• Š`m Hw$Hw$Q>embmAm| _| nm ò OmZo dmbr _wJu`m±,

Jm±d H$s _wJu`m| H$s Vah hr hmoVr h¡ ?
gmYmaUV… Hw$Hw$QnmbZ Xmo Vah Ho$ hmoVo h¡,

EH$ A§‹S>o XoZo dmbr _wJu`m| Ho$ Am¡a Xþgar _m§g XoZo
dmbr _wJu`m| Ho$ & ~mBbg© _m§g Ho$ {bE nm`r OmZo
dmbr _wJu`m± h¡ &

àmH¥${VH$, O§Jbr _wJu`m| H$s d¥Õr Ho$ {bE
5-6 df© bJVo h¡ & bo{H$Z ~mBbg© 6-8 gámh
(Q>nmo-_|) ~X OmVo h¡ & `o CZH$s AZwdm§{eH$
n[adV©Z Ho$ H$maU hmoVm h¡ &

Ý ỳ h¡ñnem`a, ìhmBQ> n¡_mC` amo‹S> E¡boÊ‹S>,
ìhmaQ> b¡J hm°Z© AZmoIm `o _m§g XoZo dmbr {dXoer
_wJu`m h¡ &
• gmo{ME Am¡a MMm© H$s{OE Š`m Eogr _w{J©̀ m±

bm^Xm`H$ h¡ `m Zht &

• AmnH$mo {MH$Z 65 _mby_ h¡ & Bgo E¡gm Š`m
H$hVo h¡ ?
boAg© AÊ‹S>m| Ho$ {bE à{gÕ h¡ & ò OrdZ

H$mb _| 300-350 AÊ‹S>o XoVr h¡ & bo{H$Z AÊ‹S>o
nmZo Ho$ {bE 21-72 gámh CZH$s AÀN>r XoI^mb
H$aZr n‹S>Vr h¡ &

Wmo‹S>o {XZm| Ho$ ~mX _wJu`m| H$s AÊ‹S>o XoZr H$s
j_Vm `h OmVr h¡ & Bgr{bE bmoJ ~m°Bbg©
nmbZo _| A{YH$ éMr aIVo h¡ &Fig-9 ÀsÁåyÆ \ÁuoÆÁÂ

Fig-10  §¿ÁF¬∫, ¬zÆÃ|
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Xoer _wJu`m AÊ‹S>o {XZo Ho$ {bE _ehÿa h¡ &
bo{H$Z BZHo$ AÊ‹S>o XoZo H$s Xa g§H$a _wJu`m| go
Š`m H$‘ hmoVr h¡ & Agrb, H$‹S>H$ZmW, {MÎmmJ§Jm,
bm|JemZ, ~wgr, ewÕ ñWmZr` àOm{V`m± h¡ &
naÝVw g§{H$aV Om{V`m| H$s Anojm BZH$s AÊ‹S>m
CËnmXZ Xa {ZåZ hmoVr h¡ &

Agrb (~o[agm _wJu Bersia Kodi) àmH¥${VH$,
Xoer _wJu CgH$s ẁÕ àd¥Îmr, eº$s Am¡a emhr
A§XmO Ho$ H$maU b‹S>Zo Ho$ {bE à{gÕ h¡ &

• Š`m AmnZo Ë`mohmam| Ho$ g_` _wJm] H$s b‹S>mB©
Ho$ ~mao _| gwZm h¡ ? newAm| Ho$ à{V _Zwî`
H$s H«y$aVm Ho$ ~mao _| AnZr H$jm Ho$ N>mÌm| go
MMm© {H$OrE &
h_ _wJu`m± AÊ‹S>o Am¡a _m§g Ho$ {bE nmbVo

h¡& Jm±d Ho$ bmoJ XmoZm| Vah H$s _wJu`m± nmbVo h¡ &
Cn‘H$$ H$m Cn`moJ H$aHo$ A{YH$ g§»`m _| _wJu`m|
H$s g§»`m ~‹T>mVo h¢ & _wJu`m| H$mo AÊ‹S>o goH$Zm
~hþV hr amoMH$ H$m`© h¡ &  XohmVmo bmoJ  ~ƒm|
dmcr _w{J©`m| H$mo AÊ‹S>mo na {~R>mH$a goH$Vo ‹h¡ &

• Š`m AmnH$mo _mbw_ h¡ AÊ‹S>o g|H$Zo Ho$ {bE _wJu
{H$VZo {XZ bJm`r h¡ ?

• AmnHo$ Jm±d _| A§‹S>o H¡$go goH$Vo h¡ Bg na
{Q>ßnUr ~ZmAm| Mmhmo Vmo {MÌ ^r ~ZmB`o &

OZdar go Eà¡b VH$ AÊ‹S>m| Ho$ {H$_V Á`mXm
hmoVr h¡ & Š`m AmnH$mo _mby_ h¡ Š`m ? Š`m| H$s
Bg Xm¡amZ AÊ‹S>o go Ho$ OmVo h¡ & Bg g_` AÊ‹S>o
goH$Zo H$m Xa Á`mXm hmoVr h¡ & AÊ‹S>o 370C go
380C VH$ AÀN>o goHo$ OmVo h¡ & Hw$¸w$Q>embmAm|
H$m CËgO© (_b) H¥${f joÌ _| Cd©aH$ `m ImX
Ho$ ê$n _| BñZo_mb {H$`m OmVm h¡ &

AÊ‹S>o nmofH$ ^moOZ h¡ & A§S>m| go H$m¡Z-go
nmofH$ VËd {_bVo h¡ Aa BgH$s OmZN˛Áar EH$Ì
H$aNz˛ AmnH$s H$mnr _| {bIrE &

{H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - {H«$¶m H$bmn - 1

AmnH$s H$úmm Ho$ N>mÌm| H$m 5-6 g_wh ~ZmBE&
{d{dY _wJu`m| H$mo XoIH$a CZHo$ bjU {b{IE &
A{YH$ OmZH$mar Ho$ {bE _wJu nmbZ H$aZo dmbo
{H$gmZm| go OmZH$mar {bOrE & _wJu`m| Ho$ nmofU,
amoJ Am¡a ñWmZr` VarHo$ go amoJm| Ho$ BbmO Ho$ ~mao
_| OmZZm Z ŷ{bE & AmnZo AnZo BbÁNz˛$ go Amn
ò OmZH$mar àmá H$a gH$Vo h¢ &

Fig-12 Hatching

Fig-11  EÃy¬

Fig-13 Poultry form
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NECC (National Egg Co-ordination
Committee)

AJa AmnH$mo ñdñÏ` ì`º$s ~ZZm h¡ Vmo haamoO EH$
AÊ‹S>m ImZm Oê$ar h¡ & ò am{ï´>` AÊ‹S>m g_Ýd` g{_Vr
H$m Zmam h¡ & AÊ‹S>m g~Ho$ {bE ghO {_bZodmbm ^moOZ
h¡ &

  Š`m AmnH$mo _mby_ h¡ Š`m AmnH$mo _mby_ h¡ Š`m AmnH$mo _mby_ h¡ Š`m AmnH$mo _mby_ h¡ Š`m AmnH$mo _mby_ h¡ ?

Emu culture

L™Ï EH$ Z C‹S>Zodmbm njr h¡ & ̀ o Am°ñQ>o{́b`m
_| nm`m OmZm h¡ Am¡a {díd _| Xþgam g~go
~‹S>m njr h¡ & ò njr 40 _rb à{V K§Q>m Xm¡‹S>
gH$Vo h¡ Am¡a BZH$m dOZ 50 {H$bmo Ho$ bJ^J
hmoVm h¡ & L™Ï njr`m| H$m nmbZ ̂ r ì`mdgm{`H$
Vm¡a na {H$`m OmVm h¡ & hmb hr _| AmÝY«
àXoe Ho$ AmXrbm~mX, _oXH$, ZbJm|S>m Am¡a
H$B© {Obm| _| L™Ï nmbZ ewê$ hþAm h¡ & BZ
njr`m| H$m _m§g Am¡a AÊ‹S>o Wmo‹S>o go ‘h§Jo h¡ &
Bg dOh go L™w H$m ì`dgm` h_mao BbmHo$ _|
A^r AÀN>r n{™ÁZo na Zht h¡ &

_Yw _ŠIr nmbZ _Yw _ŠIr nmbZ _Yw _ŠIr nmbZ _Yw _ŠIr nmbZ _Yw _ŠIr nmbZ APICULTURE
ehX H$s _ŠIr`m| H$mo nmbZm _Yw_ŠIr

nmbZ H$hbmVm h¡ & ò g~go bm^Xm`H$ Am¡a
dmVmdaU g§Vw{bV aIZodmbm ì`dgm` _mZm OmVm
h¡ & _Yw_ŠIr nmbZ go {g\©$ _Yw `m ehX Ho$
{bE Zht ~pëH$ namJU {H«$`m _| ghm`H$ _mZm
OmVm h¡ & _Yw_pŠI`m± AZoH$ nm¡Ym| Ho$ (AZmO,
\$b VWm Xwgao) namJU _o§ _w»` ^y{_H$m {Z^mVo
h¢ &

• _Yw_pŠI`m± namJU _| {H$g Vah ‘XV H$aVr
h¡ ?
^maV _| {d{dY _Yw_ŠIr`m± nm`r OmVr h¡&

_yn{g S>m°agoQ>m _o{b nmoZm Am¡a _y{ng àmW©JmoZm ̀ o
à_wI h¡ & E{ng {gamoZm, Xoer H$m EH$ g_wXm`
gmb _| 3-10 Kg. _Yw H$m {Z_m©U H$aVm h¡ &
E{ng _| {b\o$am ẁamon H$s _ŠIr gmbmZm 25-
30 Kg ehX CËnm{XV H$aVr h¡ &

Emu egg

Fig-14
Queen Drone

Worker
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 Š`m AmnHo$ _mby_ h¡  Š`m AmnHo$ _mby_ h¡  Š`m AmnHo$ _mby_ h¡  Š`m AmnHo$ _mby_ h¡  Š`m AmnHo$ _mby_ h¡ ?

AË`ÝV àmMrZ H$mb go _Zwî` Δ“t BH$Æ>m
H$aZm OmZVm Wm & BgH$s OmZH$mar h_| hOmam|
gmb nhbo H$s JB© Am{X_mZd Ho$ {ejm {MÌ
Ûmam {_bVr h¡ & àm{MZ g§ñH¥$Vr go hr _Yw
_ŠIr nmbZ _Zwî` H$aVm Am ahm h¡ & B{Oá
Ho$ àm{MZ g§ñH¥${V _| _Yw _ŠIr nmbZ Am¡a
àdmgr _YwnmbZ H$m {OH«$ h¡ & h_mar g§ñH¥$Vr
_| F$½doX _| Omo {H$ B.ny. 3000 Am¡a 2000 Ho$
_Ü` {bIm J`m Wm& _Yy_ŠIr Am¡a _Yw (ehX)
Ho$ g§X^© {XImZm h¡& Bg_| _YwH$mo nudÌ ̂ moOZ
(X¡dr ^moOZ) ~Vm`m J`m h¡ &

CÞgdt eVmãXr _| ~hþV gmao d¡km{ZH$
à`moJm| Ho$ ~mX _Yw_ŠIr nmbZ EH$ ì`mdgm{`H$
CÚmoJ _mZm OmZo bJm &

_Yþ_ŠIr`m± gm_m{OH$ H$sQ> h¡ & Omo {Zdoe
(H$mbZr) _| ahVo h¡ & EH$ {Zdoe _| VrZ àH$ma
H$s _ŠIr`m hmoVr h¡ & EH$ amZr _ŠIr, hOmamo
H$m`©H$mar _ŠIr`m± N>Îmo VWm ÃzH$‹S>m| Za _{ŠI`m±

EH$ {Zdoe _| {g\©$ EH$ amZr _ŠIr
hmoVr h¡  {OgH$m H$m_ {g\©$ AÊ‹S>o XoZm (800 go
1200 à{V{XZ) amZr H$m OrdZH$mb 2 - 3 df©
VWm H$m ©̀ H$mar - 5 - 6 gámh VWm Za 57 {XZ
& H$m`©H$mar _ŠIr`.m± ~ÝY _mXm hmoVr h¡ &
H$m`©H$mar _ŠIr`m± N>Îmo Ho$ AÝXa Am¡a ~mha H$m`©
H$aVr h¡ & BZHo$ OrdZ Ho$ nhbo 3 gßVmh _| ò
N>Vo Ho$ AÝXa emhr ómd ~ZmZm {S>ã~H$m| H$mo
{IbmZm O¡go H$m_ H$aVo h¡ & CgHo$ ~mX ̀ o N>Îmo Ho$

~mha _Yw namJH$U VWm Ob H$s AmnyVu H$aVo h¡
& S´>moZ Za _ŠIr`m± h¡ & ̀ o ~hþV Aën hmooz h¡ Am¡a
H$moB© ^moOZ BH$Æ>m Zht H$aVo & `o {g\©$ _¡WwZ _|
(àOZZ) {hñgm boVo h¡ & `o amZr _ŠIr go hdm
_| _¡WwZ _| ̂ mJ boVo h¡ & µZa _¡YwZ Ho$ g_` hr ̀ m
VËH$mb _a OmVo h¡ &

_Yw Ho$ ómoV …-_Yw Ho$ ómoV …-_Yw Ho$ ómoV …-_Yw Ho$ ómoV …-_Yw Ho$ ómoV …-

{OZ nm¡Ym| go Δ“t Am¡a namJ H$U BH$Æ>m
H$aVr h¡ & CÝh| _ŠIr Ho$ nm¡Yo (nmXn) H$h
OmVm h¡&

{ZåZ O§Jbr `m g§d{Y©V nm¡Yo _Yw Ho$ {bE
_hËdnyU© _mZo OmVo h¡ - \$bm| Ho$ nm¡Yo - g§Vam,
go~, Am_éX, Om_, B‘br VWm \$gbr nm¡Yo O¡go
gagmo {Vb Johÿ±, Odma, H$nmg gwaO _wIr,
gãOrXm`H$ nm¡Yo O¡go - ~rZrg, ^ooo‹S>r, ~¡JZ,
bH$‹S>rXm`H$ no‹S> O¡go - AHo${e`m, Zr_, gmb,
VWm N>moQ>o nm¡Yo gOmdQ>r nm¡Yo, BË`m{X _Yw Ho$ òmoV
hmoVo h¡ & Wmo‹S>r EH$ {Zdoe H$s Xþgar {Zdoem| go ̂ r
gwIo H$s pñWVr _o§ _Yw Mwam boVr h¡ &

Fig-15 Bee hive

• gm_mÝ`V… Amn _Yw _ŠIr Ho$ N>Îmo AnZo
Amg-nmg H$hm± XoI nmVo h¢ ?
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• {H$g _m¡g_ AmnH$mo _Yw_ŠIr Ho$ N>Îmo {XImB©
XoVo h¡ &

• N>Îmm| go _Yw nmZm EH$ gmdZYmZr H$m H$m_ h¡
& Bg {df` na {Q>ßnUr {bIrE & bmoJ _Yw
{H$g àH$ma BH$Æ>m H$aVo h¡ ?

_Yw_mo_ Am¡a _Yw-{df ^r _ŠIr nmbZ Ho$
BVa CËnmX h¡ & _ŠIr H$m {df, A{df E{ng
qQ>H$Ma ~ZmZo Ho$ {bE Cn`moJ Zo bm`m OmVm h¡
& hmo{_`monWr _| BbmO Ho$ {bE Bgo H$m__| bm`m
OmVm h¡§ & _Yw-_mo_ nmo{be, H«$s™ Am¡a Z¡b
nm°{be _| Cn`moJ _| bm`m OmVm h¡ &

_Yw H$m CËnmXZ ~‹S>o n¡_mZo na H$aZo Ho$ {bE
H¥${Ì_ _Yw_ŠIr N>Îmm nmbZ H$mo Cn`moJ {H$`m
Om ahm h¡ & Bg‘| {ZMbm H$j, AÊ‹S>m| Am¡a
{S>å~H$m| H$m H$j, amZr H$j, Cnar AmdaU VWm
AmÝVarH$ AmdaU, ‰jÁYÁ Am¡a àdoe H$úm hmoVm h¡
& ̀ o g^r ghOVm go Omo‹S>o ¶m AbJ {H$`o gH$Vo h¡

à~§YH$ nÕVr`m| H$m Cn`moJ H$aZm n‹S>Vm h¡& N>Îmo
na AZoH$ H$sS>o VWm {eH$mar Ordm| H$m h_bm
hmoVm h¡ & _mo_ Ho$ H$s‹S>o (nV§J) H$sQ> VWm  _ŠIr`m,
S>o´JZ âbmB© (MVwa) N>Îmo H$mo ZwH$gmZ nhþ±MmVo h¡ &
H$m¡Amo _ŠIr Ho$ {eH$mar {ZjonH$ Xm¡amZ Á`mXm
hmZr nmohMmVo h¡ & _YwnmbH$m| H$mo BZ {eH$mar ̀ m|
go N>Îmo H$s ajm H$aZr hmoVm h¡ &

• ^mby _Yw _ŠIr Ho$ N>Îmo H$m {eH$ma N{̨ Ãz N˛∫oÁ

“{? EÁúNz̨  ™ÁoÁ-uúoÁ ÆÁ EÜÆÁúN˛ Ãz \ÁåN˛Á∫y

üÁõo N˛yu\L @

_Ëg` nmbZ _Ëg` nmbZ _Ëg` nmbZ _Ëg` nmbZ _Ëg` nmbZ :
Cg JwUdÎmm dmbo OÝVy àmo{Q>Ýg H$m A{YH$V_

Am¡a _hËdnyU© {hñgm _mZm OmVm h¡ & h_mao Xoe
_| 7500 Km. g_wÐr {H$Zmam h¡ & nmbZ Ho$ {bE
{H$Zmao na `m O_rZ _| bJ^J 0.48 {_{b`Z,
dJ© _rQ>a BbmH$m Cn`moJ _| bm`m Om ahm h¡ &
BZHo$ Abmdm AZ{JZV Z{X`m±, ñdÀN> Obr`
VWm Imar, Prb, Obme`, nmoIam| _| ^r
™nÀÆúÁ¬å hmoVm h¡ &

AmOH$b ™nÀÆúÁ¬å VWm {PJm| H$m nmbZ
EH$ gmW hmoVm h¢ & `o h_mao àXoe Ho$ VQ>r` joÌm|
_| EH$ ~¥ht CÚmoJ ~Z J`m h¡ & ~hþV gmao
{H$gmåÁz Zo AnZo Iooom| H$mo Vmbm§ _§o n[adVuo
{H$`m h¡ & g_wÐ go h_| Á`mVmVa _N>{b`m± {_bVr
h¡ & g_wÐr _N>{b`m| _| gmaXr, _mH}$b, hwZm VWm
_m¡ëgH$, {Q>ã~V _N>br _hËdnyU© h¡ & BZHo$
Abmdm AnV¥U ^r g_wÐ _| àmá hmoZo dmbr
_hËdnyU© Ord h¡ & qgJ, bmo~ñQ>a, Ho$H$‹S>o,
H«$ñQ>oer`Z ^r ™nÀÆúÁ¬å H$m ^mJ h¡ & gab,
H$mQ> H$m (Ombm) H$mQ>amZm (~moMmb) ehþ `o

N>Îmm EH$ `m Xmohar {Xdma go ~ZVm h¡ & ò
àmH¥${VH$ YZ go AbJ hmoVo h¡ & àmH¥${VH$ Am¡a
H¥${Ì_ N>Îmm| _| AÝVa {bIo & _Yw_ŠIr`m| go
A{YH$ _Yw nmZo Ho$ {bE _Yw nmbH$ H$mo JB©

Fig-16 Artificial bee hiveSCERT T
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(_mogw) ñWmZr` Om{V`m h¡ &

h_mao àXoe _| ™nÀÆ VWm PrJm| H$m nmbZ EH$ ~‹S>m CÚmoJ _mZm OmVm h¡ & h_mao àm§V Ho$ A{YH$V_

VQ>r` {Obmo _| _nñ`nmbZ VWm PrJm nmbZ g_wÐr
VWm ñdÀN> Obm| Zo {H$`m OmVm h¡ & do ghr Om{V
H$mo MwZVo h¡ & _ñ` àOZZ Am¡a _N>br H$mo nH$‹S>Zm
`o _hËdnyU© H$m`©H$bmn h¡ &
• AmnHo$ Amgnmg nm ò OmZo dmbo _N>br`m| ^r

gwMr ~ZmAmo &
• AmnH$m| Vmbm~ go _N>br nH$‹S>Zm AmVm h¡ &

Š`m ?
• AJa AmnH$mo ~hþV gmar _N>{b`m± nH$‹S>Zr hmo

Vmo Š`m H$aVm Mm{hE &
g_wÐr _ñ`nmbZ …-g_wÐr _ñ`nmbZ …-g_wÐr _ñ`nmbZ …-g_wÐr _ñ`nmbZ …-g_wÐr _ñ`nmbZ …-

h_mao Xoe _| g_wÐr _ñ`nmb 7500 km

VQ>r` joÌm| Am¡a CgHo$ AmJo g_wX²a Ho$ Jhao joÌm|
_| {H$`m OmVm h¡ & g_wÐr _N>br`m| Zo _m°H$aob
hþZm, gmamS>mBÝg Am¡a ~må~o S>H$ à{gÕ h¢ &
g_wÐr _N>br`m| H$mo AZoH$ àH$ma Ho$ Ombm| _| ~‹S>r
Zmdm| _| nH$‹S>m Omb h¡ & qgWo{Q>H$ VmJm| go ~Zo
Omb àma§^ go _N>br nH$‹S>Zo Ho$ CnH$aUm| _|
H«$m§Vr Am JB© h¡ & H$B© _Nw>Amao _erZ, ~moQ> go
_N>br nH$‹S>Zo h¡ & ò à{V{XZ Q>Zm| _| _N>br
nH$‹S>Zo h¡ &

• AJa Eogo hr Q>Zm| _| _N>br nH$‹S>Zm Omar ahm
Vmo Š`m hmoJm ?
H$B© g_wÐr _N>br`m± ì`mdgm{`H$ ê$n go

_hËdnyU© h¡ & BZ_| _w„oQ> ̂ ¡Q>H$s naob ñnm°Q>, Am¡a
gtJo à_wI h¡ & grn Am¡a _moVr VWm AnV¥U ^r
à_wI h¡ &

• AnZo AÜ`mnH$ go _moVr gtn Ho$ ~mao _|
OmZH$mar “>mgrb {H$OrE &

• g_wÐ go {_bZodmbr _w»` _N>br b∞ÓåÁ h¡ &
ò _hËdnyU© H$Vmo h¡ BgH$s OmZH$m∫y “mgrb

H$s{OE&

Fig-17
Fish

prawn

Crab

Fig-18 Mechanized fishing
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AÝVXAÝVXAÝVXAÝVXAÝVX z |ΔyÆ _ñ`nmbZ …- _ñ`nmbZ …- _ñ`nmbZ …- _ñ`nmbZ …- _ñ`nmbZ …-
ñdÀN> Obr` ñÌmoVm| _| Zha, nmoIa, Vmbm~

VWm ZXrOb AmVo h¡ & ImamnmZr ̀ m ÁdmaZXr_wI
_| g_wÐr VWm ZXrOb XmoZm| {_bVo h¡ & ̀ o ÁdmaÝX
_wI VWm Ádma^mbm _N>br Ho$ àOZZ Ho$ {bE
_hËdnyU© h¡ & Eãoz|ΔyÆ Ob ómoVmo§ _| ̂ r _ñ`nmbZ
{H$`m OmVm h¡ & bo{H$Z BgHo$ Á`mXm CËnmXZ Zht
hmoVm h¡&

go, amohm Vmbm~ Ho$ _Ü` ^mJ VWm _¥Jb Vmbm~
Ho$ ZrMbo {hñgo go ^moOZ àmá H$aVo h¡ & J«mg
H$mn© AnV¥Um| H$mo AnZm ̂ moOZ ~ZmVo h¡ & ̀ o g^r
_N>br`m Vmbm~ Ho$ g^r {hñgmo go ̂ moOZ (nmofH$
nXmW©) J«hU H$aZo h¡ Am¡a EH$ Xÿgao Ho$ à{VñnWu
^r Zht ~ZVo & Bggo Vmbm~ go AÀN>r n¡Xmda
{_bVr h¡ & gmYmaUV: {H$gmZ (‘N>crnmcH$)
• Zrbr H«$m§Vr Š`m h¡ ? BgHo$ n[aUm_ Š`m h¡?

AmnH$s H$jm _| Bg na MMm© {H$OrE &

 Š`m AmnH$mo nVm h¡ ?Š`m AmnH$mo nVm h¡ ?Š`m AmnH$mo nVm h¡ ?Š`m AmnH$mo nVm h¡ ?Š`m AmnH$mo nVm h¡ ?

AnV¥U g_wÐ go àmá hmoZo dmbo _hËdnyU©
g§gmYZ h¡ & ̀ o VQ>r` joÌm| _| AÝV…Ádmar` Am¡a
CnÁdmar` joÌm| _|  bham| go {Kao nWarbo joÌmm|
_| nm`o OmVo h¡ & `o ßmaV _| gwXa ~Z
{MbH$mPrb Vmbm~ JmoXmdar, H¥$îUm ZXr Ho$
_whmZmoZ _Þma H$m Im‹S>r JwOamV Ho$ VQ>r` joÌ
VWm A§X_mZ {ZH$mo~ma {Ûnm| Ho$ Amgnmg nmE
OmVo h¡ & BZ H$m Cn`moJ ̂ moOZ Ho$ ê$n _| ney
VWm Hw$Hw$Q>nmcZ  _| nmofH$ nXmWm] Ho$ ê$n Ho$
VWm Am¡Úmo{JH$ joÌm| _| \$mBbm| H$mobmB‹S> (AJma

AJma) Ho$ ÀfiÁzo Am¡a ImX Ho$ ê$n _| {H$`m
OmVm h¡ &

Eoogo g§̀ wº$ _Ëg` g§dY©Z H$s EH$ g_ñ`m h¡
{H$ A{YH$Va _N>{b`m| H$m àOZZ H$mb _mZgyZ
Ho$ g_` hmoVm h¡ & `{X O§Jbr Om{V`m| Ho$ _Ëg`
- ~rO, ^r àmá hmo gH|$ Vmo AÝ` _N>{b`m| Ho$
gmW CÝh| {_bm`m Om gH$Vm h¡ & bo{H$Z _w»`
g_ñ`m h¡ {H$ AÀN>r JwUdÎmm Ho$ _Ëñ` ~rO
CnbãY Zht hmoVo & Bg g‘ñ¶m H$m hc {ZH$mcZo

gmYmaUV: {H$‹gmZ (‘N>crnmcH$) EH$ hr
àH$ma H$s ‘N>cr ¶m qPJmo H$mo nmcVo h¡ Á`mXmVa
JhZ _ñ`nmbZ {d{dY (EH${ÌV) g§̀ wº$ _N>br`m|
H$mo Ü`mZ _| aIH$a {H$`m Om gH$Vm h¡ & Xoer
Am¡a Am`ÁVrV _N>br`m Eogo _ñ` nmbZ VÝÌ _|
Cn`moJ _| bm`r OmZr h¡ &

Bg Vah H$s _ñ`nmbZ _| nm§M go N>… _N>br
Om{V`m| H$m nmbZ EH$ gmW EH$ Vmbm~ _| {H$`m
OmVm h¡ & Bg_| Eogr _N>br`m| H$mo nm¬m OmVm h¡
{OZH$m nmofU (^moOZ) EH$ O¡gm Z hmo Vm{H$
^moOZ CZHo$ {bE ñnYm© Z ~Zo & Bg dOh go
Vmbm~ Ho$ ha {hñgo go CnbãY ̂ moOZ H$m Cn`moJ
{H$`m \ÁoÁ h¡ & BZ_| H¡$Q>bmg Vmbm~ Ho$ gV“

Fig-19 ™nÀÆúÁ¬å
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h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?

Key Words

_Ëñ`nmbZ go AZmO Ho$ amoJm| go O¡go (VZ Ho$$
amoJ) Mmdb Ho$ nm¡Yo ~M OmVo h¢ bo{H$Z AmOH$b
Á`mXm Cd©aH$ H$mo VWm uH$Q>ZmeH$mo go _N>br
VWm, njr`m| na, gm±nm| na ^r Xþ……à^md hmo
ahm h¡ &

_N>br Á`mXm {Q>H$mD$ Zht hmoVr & _N>{b`m|
H$m n[aajU _Ëñ`nmbZ _| g~go _hËdnyU© h¡ &
Bg_| _N>br H$mo n[aajrV H$aZo H$s AZoH$ na§namJV
{dYr`m| H$m Cn`moJ {H$`m OmVm h¡ & `h ñWmZr`
_m§Jw Am¡a _N>br H$r {Z`m©V na {Z^©a H$aVm h¡ &
Yyn _| gwImZm, AmYm gwImZm, Z_H$ go gwImZm,
AMma S>mbZm Eogo H$B© {d{Y¶m| ìXmam _N>br H$mo
g§J«hrV VWm n[ajrV {H$`m Omb h¡ &
• AmnHo$ BbmHo$ ‘| ^moOZ H$mo H¡$go n[aaj{V

H$aZo h¡ BgH$s gyMr ~ZmB ò ?
newnmbZ, _Ëñ`nmbZ, Hw $¸ w $Q >nmbZ,

_Yw_ŠIrnmbZ `o h_mar ^moOZ CËnmXZ Ho$ _w»`
{d{Y`m± h¡ & h_mar gaH$ma ~‹T>Vr hþAr OZg§»`m
H$mo _m§J H$mo Ü`mZ _| aIVo hþE BZ joÌm| _| AZoH$
àJVrerb à`ËZ H$a ahr h¡ &

neynmbZ, ney, Ogu, hmobñQ>rZ, nmíMwarH$aU, ~m`moJ¡g, Hw$¸w$Q>nmbZ, A§H$ g|H$Zm,neynmbZ, ney, Ogu, hmobñQ>rZ, nmíMwarH$aU, ~m`moJ¡g, Hw$¸w$Q>nmbZ, A§H$ g|H$Zm,neynmbZ, ney, Ogu, hmobñQ>rZ, nmíMwarH$aU, ~m`moJ¡g, Hw$¸w$Q>nmbZ, A§H$ g|H$Zm,neynmbZ, ney, Ogu, hmobñQ>rZ, nmíMwarH$aU, ~m`moJ¡g, Hw$¸w$Q>nmbZ, A§H$ g|H$Zm,neynmbZ, ney, Ogu, hmobñQ>rZ, nmíMwarH$aU, ~m`moJ¡g, Hw$¸w$Q>nmbZ, A§H$ g|H$Zm,
_Yw_ŠIrnmbZ, àñ\w$Q>Z, _Yw _Yw-_mo_, eZm _ŠIr, Za, _ŠIr Ho$ N>Vo, ObH¥$nr,_Yw_ŠIrnmbZ, àñ\w$Q>Z, _Yw _Yw-_mo_, eZm _ŠIr, Za, _ŠIr Ho$ N>Vo, ObH¥$nr,_Yw_ŠIrnmbZ, àñ\w$Q>Z, _Yw _Yw-_mo_, eZm _ŠIr, Za, _ŠIr Ho$ N>Vo, ObH¥$nr,_Yw_ŠIrnmbZ, àñ\w$Q>Z, _Yw _Yw-_mo_, eZm _ŠIr, Za, _ŠIr Ho$ N>Vo, ObH¥$nr,_Yw_ŠIrnmbZ, àñ\w$Q>Z, _Yw _Yw-_mo_, eZm _ŠIr, Za, _ŠIr Ho$ N>Vo, ObH¥$nr,

g_wÐr _Ëñ¶nmbZ, AÝVX}er`, _Ëñ`nmbZ, àOZZ, ^moOZ, àH$aU &g_wÐr _Ëñ¶nmbZ, AÝVX}er`, _Ëñ`nmbZ, àOZZ, ^moOZ, àH$aU &g_wÐr _Ëñ¶nmbZ, AÝVX}er`, _Ëñ`nmbZ, àOZZ, ^moOZ, àH$aU &g_wÐr _Ëñ¶nmbZ, AÝVX}er`, _Ëñ`nmbZ, àOZZ, ^moOZ, àH$aU &g_wÐr _Ëñ¶nmbZ, AÝVX}er`, _Ëñ`nmbZ, àOZZ, ^moOZ, àH$aU &

• XÿY _m§g VWm AÝ` dñVwAm| H$s àmár Ho$ {bE& ha H$moB© haamoO XþY Ed§ AÊS>o H$m godZ H$aZm Mm{hE
³¶m§oH$s ¶h gñVm Am¡a AmgmZr go àmá hmoZodmcr nmofH$ Amhma h¡&

• newAm| H$mo AÀN>m ImZm, Aml` Am¡a g§ajU XoZm VWm CZH$m àOZZ ~ohVa ~ZmZm new nmbZ
H$hbmZm h¡ &

• neyAm| H$mo Jm±d _| nmbZm nma§namJV {dYr go hmoVm h¡ &
• ha df© Aºy$~a Am¡a Zdå~a _hrZm| _| Xÿ½Y CËnmXZ AÝ` _hrZm| H$s Anojm g~go Á`mXm hmoVm h¡ &
• neyd¡Ú, neynmbZH$m| H$s, newàOZZ _| H¥${Ì_ dr`© YmaUm go newnmbZ _| _XX H$aVo h¡ &
• ~«mBbg© _m§g Ho$ {bE VWm boAg© ElgÁı Nz˛ u¬L nmbr OmZodmbr _wJu`m h¡ ?

Ho$ {cE h‘ cmoJ hm‘m}Z Ho$ CÔrnZ H$s ghmæ¶Vm
go BZ ‘N>cr¶m| H$m àOZZ H$a aho h¡& Bggo
AnojrV nar_mU Zo _N>br Ho$ AÊ‹S> àmá hmooVo h¡&

    Š`m AmnH$mo _mby_ h¡?Š`m AmnH$mo _mby_ h¡?Š`m AmnH$mo _mby_ h¡?Š`m AmnH$mo _mby_ h¡?Š`m AmnH$mo _mby_ h¡?
ÁdmaZX_wI ZXr H$m EH$ ̂ mJ h¡ & ̀ o ~hþV

hr amoMH$ úmoÌ$ h¡ & BZ BbmH$m|o _| g_wÐr (QÁa|)
VWm ñdÀN> nmZr Ho$ nm¡Yo Am¡a OÝVy nm`o OmVo
h¡§ & ̀ o LzÃz nm¡Yo - OÝVw h¡ Omo nmZr Ho$ ImaonZ
H$s {d{dYVm gh gH$Vo h¡ &

H$^r-H$^r _Ëñ` nmbZ YmZ H$s IoVr Ho$
gmW ^r {H$`m OmVm h¡ {Oggo YmZ Ho$ QzV _|
^ao nmZr _oÊ _N>{b`m| H$m g§dY©Z hmoVm h¡ &
`h EH$  ~hþCn`mo{JVm H$m àMbZ h¡ & BgH$m
H$maU h¡ {H$ AH$m§|uåN˛ QÁtÁı EÁ{∫ H$sQ>ZmeH$m|
~‹T>Vm Cn`moJ, YmZ Ho$ IoVm| Ho$ _N>{b`mo§,
_Ëñ` ^jr n{úm>`m| gnm] BË`m{X na VmVH$
àßmd S>mbVo h¢ & IoV _| _Ëñ` nmbZ go YmZ
Ho$ VZm ôXH$ amoJ BË`m{X _| H$_r AmVr h¡ &
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• H¥${Ì_ g§oH$Ka AÊ‹S>m| H$mo goHZo Ho$ {bE Cn`moJ {H$`m OmZm h¡ &
• _Yw-eht nmZo Ho$ {bE _Yw _ŠIr`m| H$m nmbZ H$aVo h¡ &
• _Yw-_ŠIr`m| H$m {df E{nH$ qQ>H$Ma Am¡fYr ~ZmZo Ho$ {bE hmo{_`monWr _| Am¡fYr Ho$ ê$n _|

Cn`moJ _| bm`m OmVm h¡ &
• Imao VWm ñdÀN> nmZr _| _N>br`m| H$m nmbZm Ob H¥${f H$hbmVm h¡ &
• Ob H¥${f Ho$ H$maU VQ>r` AmÝY« àXoe Ho$ AZoH$ H¥${fjoÌ _N>br`m| Ho$ Vmbm~ Ho$ ê$n _| ~Xb J ò&
• {díd^a H$s ImÚ Amdí`H$Vm H$s AmnyVu g_wÐr Am¡a AÝVX}er` _Ëñ`nmbZ go hb hmo gH$Vr h¡&

1. EH$ _Yw_ŠIr N>Îmo _| AZoH$ àH$ma H$s _ŠIr`m N>Îmo ‘o hmoVr h¡ & do Š`m h¡ ? do EH$ Xþgao go AbJ
H¡$go h¡?AS1

2. AmnHo$ Jm§d _| Á`mXm XÿY XoZodmbr ¡̂gm| Ho$ bjUm| H$s gyMr ~ZmBE & AS1

3. Jm±d _| _wJuÛmam AÊ‹S>m| H$s g|H$Zo H$s {dYrH$m dU©Z H$amo & AS1

4. ú∆Ï úÁ¬å Nz̨  tÁ{∫Áå N˛Á{å Ãz Gú GnúÁtå üÁõo “Ázoz “{? AS1

5. [ƒÁ∫ãt™ÏQ MÆÁ “{, Æz ÀƒXZ \¬yÆ osÁ Ã™Ï̧  ™Z¬y N˛Á úÁ¬å Nz̨  u¬L uN˛Ã o∫“ EåÏNǪ́ ¬ “{?AS1

6. Amn Xþ½Y erVbr H$aU Ho$ÝÐ XoIZo OmVo h¡ Vmo Amn {H$Z e§H$mAm| H$m g_mYmZ H$aZm MmhmoJo?
CZH$s gy{M ~ZmB ò & AS2

7. Poultry/Emu culture/Fish forms /Apiculture Få™ı uN˛Ãy LN˛ GtΩÆÁzT N˛Á uå∫yqm N˛yu\L@
GÃ GtΩÆÁzTúoy Ãz GÃNz̨  §Á∫z ™ı \ÁåN˛Á∫y üÁõo N˛∫Nz̨  LN˛ åÁzb o{ÆÁ∫ N˛yu\L @ AS3

8. g_mMma nÌm| go XÿY CËnmXZ VWm XÿY àXÿfU ({_bmdQ) Ho$ ~mao _| Zm_H$mar àmá H$a gyMZm \$bH$
na {MnH$mAmo & AS1

9. AnV¥U Ho$ ~mao _| AmnH$s nmR>embm Ho$ dmMZmb` go OmZH$mar àmá H$amo g_wÐr IanVdma VWm
{Q>ßnUr V`ma H$amo & AS4

10. AmnHo$ Jm±d _| H$moB© Hw$ w̧$Q> nmbZ Ho$ÝÐ h¡ ? do AÊ‹S>m| H$mo ~mOma go {H$g àH$ma {Z`{V H$aVo h¢?
CZHo$ g§dmhZ {bE H$m¡Z-go nXmW© H$m_ _| bm ò OmVo h¢ ? AS4

11. EH$ Imbr _Yw_ŠIr N>Îmo H$m {ZarjU H$amo & _ŠIr`m| Zo Bgo H¡$go ~Zm`m hmoJm ? ò H¡$gm {XIVm
h¡? BgH$m {MÌ GoÁ∫Áz@AS5

12. newnmbZ Am¡a H¥${f EH$ hr {g o̧$ Ho$ Xmo nhby h¡ & ò H¡$go g_PmoJo & AS6

13. ú∆ÏúÁ¬å N˛y GúÆÁzuToÁ uN˛ EÁú uN˛Ã o∫“ ü∆ÊÃÁ N˛∫ıTz ? AS6

14.™áÏ™uMQÆÁı Nz̨  N˛ÁÆ|ümÁ¬y N˛Áz tzQN˛∫ EÁúN˛Áz EÁ≈YÆ| “ÏEÁ “ÁzTÁ@ FÃ o·Æ N˛Áz EÁúNz̨  G∫ Ãz Àú…b
N˛yu\L@ AS6

15. H¥${f joÌm| H$mo _Ëñ` nmbZ Vmbm~ _| n[ad{V©V H$a XoZo go dmVmdaU ‘|$ àXÿfU Am¡a ̂ moOZ H$s g_ñ`m
hmoVr h¡, Bg dmX {ddmX na AnZo {dMma {b{I ò & AS7

16. ∫Á\Ï N˛Á N˛“åÁ “{ uN˛ Qzoy LƒÊ ú∆ÏúÁ¬å Nz̨  §yY T“∫Á ÃÊ§Êá “{@ FÃNz̨  §Á∫z ™ı EÁúN˛Á uƒYÁ∫ u¬uQL@
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EH$ {XZ ‘moQ>a gmB©H$b na ~¡R>H$a Aj¶ AnZo
{nVmOr gË¶‘Or Ho$ gmW ~mOma J¶m & dhm± na
EH$ ¶mVm¶mV nw{bg H$‘©Mmar Zo CZHo$ dmhZ H$mo
amoH$m Am¡a CZHo$ {nVmOr go MmbH$ AZw‘{V nÌ
Am¡a Xÿgao àboI nyN>o Am¡a gmW hr nw{bg H$‘©Mmar
Zo àXÿfU Om±M à‘mU nÌ Ho$ ~mao ‘| nyN>m {OgHo$
~mao ‘| gË¶‘Or H$mo kmV Zhr Wm, Vmo Cg
H$‘©Mmar Zo CÝh| Ow‘m©Zm bJm¶m Am¡a H$hm {H$
dh {H$gr à‘m{UV àXÿfU Om±M Ho$ÝÐ OmH$a
àXÿfU {Z¶§ÌUVm H$m à‘mU nÌ àmá H$ao§ &

gË¶‘Or àXÿfU Om±§M Ho$ÝÐ J¶o Am¡a dhm± na
CÝhm|Zo AnZo ‘moQ>a gmB©H$b go CËg{O©V nXmWm]
H$s Om±§M H$s JB© Am¡a ¶h ~VmVo hþE àXÿfU
{Z¶ÝÌU à‘mU nÌ {X¶m J¶m {H$ {H$VZo àXÿfH$
nXmW© CËg{O©V {H$¶o OmVo h¢ &

O~ em‘ H$mo gË¶‘Or Ka nhþ±Mo Vmo
Aj¶ Cg àXÿfU {Z¶ÝÌU à‘mU nÌ H$mo XoIZm
MmhVm Wm & Amn ^r dh à‘mU nÌ XoI gH$Vo
h¢ Vmo Xo{I¶o &

Bg à‘mU nÌ H$m {ZarjU H$aVo hþE ZrMo
{X¶o J¶o àíZm| Ho$ CÎma Xr{O¶o &
1. H$m¡Z gm {d^mJ h¡ Omo àXÿfU {Z`§ÌU à‘mU

nÌ Omar H$aVm h¡ ?
2. ¶h {H$VZo g‘¶ VH$ ‘mÝ¶Vm aIVm h¡ ?
3. dh {H$g àH$ma Ho$ dmhZ Ho$ {b¶o Omar {H$¶m

J¶m h¡ ?
4. CËgO©Z Om±M ³¶m h¡ ? H$m¡Z go KQ>H$mo H$s

àXÿfU Ho$ÝÐ ‘| Om±M H$s OmVr h¡ ?
5. ³¶m hmoJm AJa H$m~©Z ‘moZmo Am³gmBS> (Co)

Am¡a hmBS´>mo H$m~©Zg H$s ‘mÌm AZw‘{V àXmZ
‘mÌm go Á¶mXm hmo ?

AÜ¶m¶

10

Z gm±g boZo bm¶H$, Z nrZo bm¶H$
Not for Breathing, Not for Drinking

Fig-1 Pollution checkup

Fig-2 Pollution certificate
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AnZr H$jm ‘| BZHo$ ~mao ‘| MMm© H$a|
 • A~ Amn gm|M gH$Vo h§¡ {H$ ³¶mo àXÿfU

{Z¶§ÌU à‘mU nÌ H$s Oê$aV h¡ ?
{XZ à{V {XZ VoOr go ~‹T>Vo hþE dmhZm| H$s g§»¶m
Zo ñdmMmboV dmhZm| go CËnÝZ hmoZ| dmbr H$Rr>ZmB`mo|
H$s Amoa h‘mam Ü¶mZ AmH${f©V {H$¶m, ³¶m| {H$
‘moQ>a dmhZm| go {ZH$bm hþAm YwAm± dm¶w àXÿfU H$m
‘w»¶ ómoV ‘mZm J¶m h¡ VWm nXmWm} H$mo CËg{O©V
H$a gH$Zo H$s gr_m {ZYm©[aV ‘moQ>a dmhZ A{Y{Z¶‘
1988 (Motor Vehicles Act 1988) Ed§ Ho$[ÝÐ¶
‘moQ>a dmhZ {Z¶‘ 1989 (Central Motor Ve-

hicles Rules 1989) ‘o gy{MV H$s J¶r h¡ &
EH$ gmb go ^r Á¶mXm Mbm¶| J¶o dmhZm| H$mo

ha N>h ‘{hZm| ‘o CËg{O©V nXmWm] H$s Om±§M hoVw
àXÿfU {Z¶ÝÌU à‘mU nÌ boZm nS>Vm h¡ &

h‘mao {bE àXÿfU eãX Z¶m Zht h¡ & h‘mao
~wOwJ© AnZo g‘¶ ‘| {‘bZo dmbo ñdÀN> dm¶w,
ñdÀN> nmZr Am¡a Zrbo AmH$me Ho$ ~mao ‘| ~mV|
H$aVo Wo&

A~ ‘mÜ¶‘ {Z¶{‘V ê$n go n¶m©daU Ho$
{JaVo ñVa Ho$ {df¶ ‘| gyMZm XoVo h¡ & h‘ ñd¶§
AZw^d H$aVo h¢, nmZr H$s {JaVr JwUdÎmm H$m
à^md AnZo OrdZ ‘|& X_m Am¡a H¡$ga O¡gr
’o$’$S>m| Am¡a ídgZ VÝÌ H$s ~r‘m[a¶m| go nr{S>V
bmoJm| H$s g§»¶m bJmVma ~T> ahr h¡ &

h‘ Cg g‘¶ H$s H$ënZm H$aHo$ ^r ^¶^rV
hmo OmVo h¡ O~ ewÕ hdm Am¡a ñdÀN> nmZr
{‘bZm Xÿ̂ a hmo Om`Jm& {nN>br H$jmAm| ‘| AmnZo
hdm Am¡a nmZr Ho$ ‘hËd Ho$ {df¶ ‘o nT>m h¡ &

A~ h‘ AnZo Amgnmg ‘| hmo aho hm{ZH$maH$
n[adV©Z Am¡a CZH$m h‘mao OrdZ na à^md H$s

OmZH$mar àmßV H$a|Jo &

dmVmdaUr¶ àXÿfU ³¶m h¡ &dmVmdaUr¶ àXÿfU ³¶m h¡ &dmVmdaUr¶ àXÿfU ³¶m h¡ &dmVmdaUr¶ àXÿfU ³¶m h¡ &dmVmdaUr¶ àXÿfU ³¶m h¡ &
dVmdaU, AZoH$ àUmbr, MH«$m| VWm gOrd Ed§
{ZOr©d VËd Omo EH$ Xÿgao na {Z^©a hmoVo h¡, go
~Zm hþAm h¡ & AJa g~ Hw$N> AnZo VarHoo go R>rH$
Mb ahm hmo Vmo dmVmdaU ‘| Ord ‘mZd g{hV
g~ ñdñW Ed§ {Ibo {Ibo ahVo &
• ³¶m hmoJm AJa H$moB© hm{ZH$maH$ nXmW© ¶m

Ord AmnHo$ eara ‘| àdoe H$ao ? Amn H¡$gm
‘hgyg H$aoJ| ?

Cgr àH$ma AJa {H$gr H$maU go dmVmdaU
MH«$ ¶m {hñgo ‘| H$moB© ~Xbmd Am¶m Vmo ¶o AZoH$
g‘ñ¶mAm| H$m H$maU ~Z gH$Vm h¡ & ¶o ~Xbmd
g§Ordm| Ho$ ñdmñÏ` ‘| ~mYm S>mb gH$Vo h¡ ! EH$
Eogm ZH$mamË_H$ ~Xbm~, àXÿfU h¡, Omo H$moB©
AàmH¥${VH$$ VËdm| Ho$ dmVmdaU ‘o àdoe Xþ¶m©½¶de
go hþAm& ‘mZ hr BZ g^r JbV H$maUm| H$m
{Oå‘oXma h¡ &

dmVmdaU Ho$ {bE Omo hm{ZH$maH$ h¡ Cgo àXÿfU
H$hVo h¢ & Hy$S>m, H$aH$Q>, H$ma H$m, YwAm±, ‘moQ>a
Vob, Cn¶moJ {H$¶o hþEo Q>m¶a, YwAm± agm¶Z,
{ZîH$m{gV H$åß¶yQ>a, ‘mo~mBb \$moZ BË`m{X dñVwE±
¶o VËH$mb ¶m Yrao-Yrao h‘mar n¥Ïdr Ho$ ñdmñÏ`
na XÏ:îà^md {XImVo h¢ &

dm¶w àXÿfU ³¶m h¡ ?????
O¡go {H$ h‘ OmZVo h¡ {H$ dm¶w {d{^ÝZ J¡gm|

H$m {‘lU h¡ &

• dm¶w ‘o CnpñWV J¡gm| H$s gy{M ~Zm{¶E &

• H$m¡Z go Mma ‘w»¶ J¡g dm¶w ‘| nm¶o OmVo h¡ ?
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Carbon dioxide and
other gases.03%

Inert gases
(mainly
argon) .97%

Nitrogen 78% Oxygen 20%

Water Vapor 1%

KQ>H$KQ>H$KQ>H$KQ>H$KQ>H$ gH$VogH$VogH$VogH$VogH$Vo      Am¶VZ     Am¶VZ     Am¶VZ     Am¶VZ     Am¶VZ
ZmBQ´>moOZ   N2           78.084%
Am°³grOZ   O2           20.947%
AaJm°Z   Ar        0.934%
H$m~©Z
S>mBAm°ŠgmB©S>    Co2              0.033%
\¬ƒÁ…ú   H2O        1%
AÝ¶ Ý¶yZ     0.1%

Table - 1
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dmVmdaU ‘o dm¶w H$m g§¶moOZ ‘w»¶V Mma J¡gmo
H$m {‘lU h¡, do ZmBQ´>moOZ, Am³grOZ, AaJmZ
Am¡a H$m~©ZS>mBAm°ŠgB©S>, Xÿgao nXmW© A{V Ý¶yZ
‘mÌm Zo nm¶o OmVo h¢, Bg{b¶o BÝh| gyú‘ KQ>H$
H$hVo h¡ &

AmBE O¡go {H$ {MÌ ‘| Xem AZwgma h‘ dmVmdaU
‘| nm¶o OmZo dmbo dm¶w Ho$ g§¶moOZm| Ho$ gmW do
{H$VZo à{VeV ‘| nm¶o OmVo h¢ ZrMo {X¶o J¶o
Vm{bH$m go kmV H$a|Jo &

h‘mao dmVmdaU ‘o Amp³gOZ 21% h¡ Omo {H$
g^r Ordm| Ho$ OrdZ Ho$ {b¶o Adí¶H$ VËd ‘mZm
J¶m h¡ &

XhZ Ho$ {H«$¶m Ho$ ^r ¶h BVZm hr ‘hmËdnyU©
h¡, O¡go H$s ^m¡{VH$ {deofU H$s nwñVH$ ‘o XhZ,
ÁdbZ BY©Z nmR> ‘| h‘Zo AÜ¶¶Z {H$¶m h¡ &
nm¡Ym|  ‘| àH$me g§ebofU Ho$ {b¶o Co2 Amdí¶H$
h¡ {OgH$s ‘mÌm 0.033% h¡ &

AÝ¶ g^r KQ>H$m| H$m AnZm ‘hËdnyU© ñWmZ
h¡  Am¡a do g^r àmH¥${VH$ gÝVwbZ ‘| ahVo h¢ &

¶{X {H$gr H$maUde Mmho dh ‘mZdr¶ H$m¶m}
go ¶h {’$a àmH¥${VN˛ {dúXm go gÝVwbZ ‘o ~mYm
nS>o Vmo Cgo dm¶w àXÿfU H$hVo h¡ Am¡a Eogo nXmWm]
H$mo Omo àH¥${V Ho$ gÝVwbZ ‘| ~mYm S>mbo CÝh|
àXÿfH$ H$hVo h¡ &

àmH¥${VH$ {dnXmE± - àXÿfUàmH¥${VH$ {dnXmE± - àXÿfUàmH¥${VH$ {dnXmE± - àXÿfUàmH¥${VH$ {dnXmE± - àXÿfUàmH¥${VH$ {dnXmE± - àXÿfU
àmH¥${VH$ {dnXmAm| go Hw$N> àXÿfH$ dm¶w ‘o§

àdoe H$aVo h¢ CXmhaU Ádmbm‘wIr, Xmdm{¾ ao{Vbm
Vy’$mZ &

H$m¶©H$bmn - 1
• g§gma ‘| hþE àmH¥${VH$ {dnXmAm| Ho$ ~mao ‘|

AnZo {dÚmmb¶ Ho$ J«ÝWmb`ÁzzÊ go OmZH$mar
àmá H$r{OE

� Ádbm‘wIr ’$Q>Zm

� Xmdm{¾

� aoVrbo Vy’$mZ EÁ{∫ ÃÏåÁ™y

dm¶w àXÿfU BZ àmH¥${VH$ {dnXmAm| Ho$ H$maU
hmoVm h¡ & ‘Ja ‘w»¶ ê$n go dm¶w àXÿfU h‘mao
Ûmam {H$¶o J¶o H$m¶m] go hmoVm h¡ & A{YH$Va
à{VeV ‘mZdr¶ H$m¶m] go hr dm¶w àXÿfU hmoVm
h¡ &

• EH$ OJh na H$moB© ì¶{³V bÁÆ∫ ÆÁ ÃÓQz úz

ObVo h¡ Vmo dh YwAm± Am¡a amI H$hm± Om¶oJm&

dm¶w àXþfH$m| Ho$ H$maU gm§g boZo ‘| H${R>ZmB©
hmoVr h¡ BgHo$ A{V[aº$ H¢$ga O¡go amoJ ^r hmo
gH$Vo h¡ & EH$ Am¡a J§̂ ra g‘ñ`m ¶h h¡ AmS>r
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àmH¥${VH$ H$m¶© H$bmnàmH¥${VH$ H$m¶© H$bmnàmH¥${VH$ H$m¶© H$bmnàmH¥${VH$ H$m¶© H$bmnàmH¥${VH$ H$m¶© H$bmn{VaN>r ndZ àdmh àXÿfH$mo H$mo nyao g§gma ‘o ’¡$bm
aho  h¢& Bg àH$ma Xÿa Ho$ jzÌ ^r àXÿfU go
à^m{ƒV hmo aho  h¢ & àXÿfU CËnmXZ joÌ Ho$
A{V[a³V dm¶w àXÿfU Ho$db  LN˛ “y joÌ go
g~pÝYV Zhr h¡ &

H$m¶©H$bmn -H$m¶©H$bmn -H$m¶©H$bmn -H$m¶©H$bmn -H$m¶©H$bmn -     2

V¡b H$mJO H$m à¶moJV¡b H$mJO H$m à¶moJV¡b H$mJO H$m à¶moJV¡b H$mJO H$m à¶moJV¡b H$mJO H$m à¶moJ
5x5 go.‘r. Ho$ dJm©H$ma VrZ g’o$X H$mJO Ho$

Qw>H$S>m| H$mo Vob ‘| {^Jm br{OE& BZ H$mJOm| H$mo
AbJ ñWmZm| na O¡go AnZo Ka Ho$ nrN>o, {dÚmb¶
‘o ~JrMo Ho$ nmg ¶m dmhZm| Ho$ éH$Zo Ho$ ñWmZm|
na YmJo go ~m§Y na bQ>H$m Xr{OE& BÝho bJ^J
30 {‘ZQ> VH$ dht ahZo Xr{OE& VrZmo H$mJOm|
H$mo BgHo$ ~mX AdbmoH$å H$aHo$ VwbZm H$s{OE&

• Vob ‘| ^rJo hþE H$mJOm| na ³¶m nm¶m
J¶m ?

• VrZm| OJh go nmB© JB© Vob Ho$ H$mJOm| ‘o
Hw$N> AÝVa {XImB© {X¶m ?

• Odm~ OmZZo H$s H$mo{ee H$s{OE ³¶mo
¶h AÝVa nm¶m J¶m ?

• ³¶m Amn OmZVo h¡ {H$ ¶o Yyb H$U
H$mJO na H$hm± go Am¶o ?

àXÿfH$àXÿfH$àXÿfH$àXÿfH$àXÿfH$
O¡go {H$ h‘Zo D$na H$s JB© MMm© Ho$ Ûmam kmV

{H$¶m h¡ {H$ dm`w àXÿfH$ àmH¥${VH$ {dnXmAm|
‘mZdr¶ H$m¶m] ‘o CËnÝZ hmoVo h¢ & {H$ÝVw dm¶w
àXÿfU H$m ‘w»¶ N˛Á∫m ‘mZdr¶ N˛ÁÆ| “{@

àXÿfH$ Xmo àH$ma {H$ h¢ EH$ àmW{‘H$ àXÿfH$
Omo {H$ BªYZm| Ho$ XhZ VWm Am¡Úmo{JH$ à{H«$¶mAm|
‘o CËnÝZ hmoVo h¢ Am¡a Xÿgao {ÛVr¶ àXÿfH$ Omo
{H$ dmVmdaU ‘o à^m{dV àXÿfH$mo H$s {H«$¶m go
CËnm{XV hmoVo h¢ &

• Xmdm{½Z Ûmam {ZîH$m{fV H$m~©Z Ho$ H$U dm¶w
H$mo àXÿ{fV H$a XoVo h¡ &

• Ádmbm‘wIr Ho$ ’$Q>Zo go {d{^Þ àH$ma Ho$ J¡g§o
Ed§ amI H$mo dmVmdaU ‘o CËg{O©V H$aVo h¡ &

• O¡{dH$ nXmW© Ho$ gS>Zo go dm¶w ‘o A‘mo{Z`m
J¡g {ZîH$m{fV hmoVr h¡ &

• nmZr Ho$ A§Xa nm¶o OmZo dmbo O¡{dH nXmW©
dm¶w ‘o {‘WoZ J¡g àXÿfH$ H$mo {ZîH$m[fV
H$aVo h¡ &

• nm¡Ymo Ûmam _wº$ {H$¶o J¶o H$U Omo hdm ‘o
V¡aVo ahVo h¡ do ^r dm¶w H$mo Xÿ{fV H$aVo h¡ &

‘mZdr¶ H$m¶©‘mZdr¶ H$m¶©‘mZdr¶ H$m¶©‘mZdr¶ H$m¶©‘mZdr¶ H$m¶©
� FÊáå :FÊáå :FÊáå :FÊáå :FÊáå :

B©YZm| Ho$ ObZo go àXÿfH$ nXmW© O¡go H$m~©Z
‘moZmoAm³gBS>, gë\$a hmB©AmŠgmB‹S> Yw±Am±, H$m{bI
Am¡a amI hdm H$mo Xÿ{fV ~ZmVo h¡ &
• Jm±dm| Am¡a eham| ‘o {ZË¶ ObZo dmbo Hw$N>

B©§YZm| Ho$ Zm‘ ~VmBE &

Fig-3 [ƒÁ¬Á™ÏuQ ¢˛båÁ

Fig-4 FÊáå N˛Á \¬åÁ
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dmhZm| Ûmam…>dmhZm| Ûmam…>dmhZm| Ûmam…>dmhZm| Ûmam…>dmhZm| Ûmam…> ‘moQ>a dmhZm| Ûmam CËg{O©V
J¡go ^r hdm H$mo Xÿ{fV H$aVo h¢ Am¡a gmW hr
hm{ZH$maH$, àXÿfH$ nXmW© O¡go gë’$aS>mB©Am³gmBS>,
ZmBQ´>moOZS>mBEA³gmBS>, H$m~©Z‘moZmAm³gmBS>,
AÁd{bV hmBS´>moH$m~©Z grgm ¶m¡{JH$ Am¡a H$m{bI
CËnm{XV H$aVo h¡ &

H$maImZm| Ûmam …H$maImZm| Ûmam …H$maImZm| Ûmam …H$maImZm| Ûmam …H$maImZm| Ûmam …     {d{^ÝZ H$maImZmo O¡go
{H$ J«oZmBQ>, MyZm, {g‘oÝQ> BË¶m{X go {ZH$bm YwAm
^r dm¶w H$mo Xÿ{fV H$aVm h¡ Am¡a hm{ZH$maH$
àXÿfH$ O¡go gë’$a S>mB©Amo³gmBS>, ZmBQ́>mog Amo³gmBS>,
³bmo[aZ CS>Vr amI, Yyb, BË¶m{X ‘wº$ H$aVo h¢&
• AmnHo$ g‘rn pñWV CÚmoJ Ho$ Zm‘ Xmo? ¶o dhm§ na

pñWV dm¶w Ed§ Oc H$mo H¡$go à^m{dV H$aVo h¡?Amn OmZVo h¡ ?Amn OmZVo h¡ ?Amn OmZVo h¡ ?Amn OmZVo h¡ ?Amn OmZVo h¡ ?
{g‘|Q> CÚmoJ ‘o„mMoédw, ‘Q>m‘n„r (ZcJmoÊS>m

{Ocm) VWm VmÊSw>a, H$amZH$moQ> (a§JmaoÈ>r {Ocm)
‘| h¡ J«oZmBQ> CÚmoJ A{YH$ àXþfrV ñWmZ h¡&
³¶m|H$s J«oZmBQ> nmdS>a, {g‘|Q> H$s Ywc, cmB‘ñQ>moZ
H$s Ywc hdm ‘| ‘wº$ hmoVr h¡& {Oggo dm¶w
àXþfU hmoVm h¡& am‘JwS²S>‘| Y‘©c nmda ßcmQ>,
Iå‘‘ {Oco ‘o nmcmdæ¶m dmVmdaU ‘| àXþfZ
H$mo ‘wº$ H$a aho h¡& amI, gë’$aS>mB© Am³gmBS>,

VWm ao{S>¶moY‘u nXmW© hdm, nmZr Am¡a ̂ y{‘ H$mo
àXÿ{fV H$aVo h¡ & BZHo$ H$maU ñWmZr¶ bmoJm|
’w$â’$grM H¢$ga, ËdMm amoJm| go nr{S>V h¡ &
J«oZmBQ> ’¡$³Q´>r Ho$ {ZH$Q> ahZo dmbo bmoJm| H$mo
AZoH$ ñdmñÏ` g‘ñ¶mAm| H$m gm‘Zm H$aZm nS>Vmh¡
O¡go, gm§g, X‘m BË¶m{X & Vmn D$Om© g§̀ §Ì go
{ZH$bo gë’$a S>mB© Am³gmBS> Am¡a ao{S>¶moY‘u
nXmW© Am¡a amI hdm H$mo àXÿ{fV H$aVo h¡ &

� Zm{^H$s¶ D$Om© g§¶ÝÌ …Zm{^H$s¶ D$Om© g§¶ÝÌ …Zm{^H$s¶ D$Om© g§¶ÝÌ …Zm{^H$s¶ D$Om© g§¶ÝÌ …Zm{^H$s¶ D$Om© g§¶ÝÌ …
Zm{^H$s¶ D$Om© g§¶ÝÌ go Xmo g‘ñ¶mE± hmoVr

h¡& EH$ Vmo ao{S>¶moY‘u Aƒ{eï> Am¡a Xÿgar MoZm}{~bMoZm}{~bMoZm}{~bMoZm}{~bMoZm}{~b
Ho$ g‘mZ {nKbZm & ao{S>¶mo Y‘u Aƒ[eï> IVaZmH$
hmoVm h¡ ³¶m| {H$ Bggo H¢$ga VWm AÝ¶ ñdmñÏ¶
g‘ñ¶mE± hmo gH$Vr h¡ & ¶o Aƒ{eï> H$‘ go H$‘
hOma dfm} VH$ ao{S>¶moY‘u ~Z ahVo h¢& Zm{^H$s`
g§̀ Ì _| A{V D$î_m {ZH$mgr Ho$ H$maU R>mog dñVwE±
{nKb OmVr h¡ & {nKbZo Ho$ H$maU ao{S>¶mo Y‘u
àXÿfU ~hþV ’¡$bVm h¡ &

MoaZmo{~b MoaZmo{~b MoaZmo{~b MoaZmo{~b MoaZmo{~b tÏV|båÁ
ê$g ‘| 1986 ‘o MoaZmo{~b ‘| {díd H$s g~go

~S>r {nKbZo H$s XþK©Q>Zm hþB© & {nKbZ à{H«$¶m Ho$
~mX AmJ bJr Am¡a EH$ ao{S>¶mo Y‘u ~mXb ~Zm&
~mXb ao{S>¶mo Y‘u agm¶Zmo go ~Zm Wm& BZ agm¶Zm|
Ho$ H$maU Wm¶amB©S> H¢$ga hmoVm h¡ & Wm¶amB©S> ‘Zwî¶
Ho$ Jbo Zo pñWV AÝV òmdr J«§{W¶m± h¡ Omo {d{H$aU
Ho$ à{V g§doXZ erb hmoVr h¡ & Bggo ê$g ‘o 50
bmI bmoJ Wm¶amB©S> H¢$ga go nr{‹S>V hþE Am¡a
g¡H$S>mo bmoJm| H$s ‘¥Ë¶w hmoJB© & Bg ao{S>¶mo Y‘u
~mXb Ho$ H$maU 1,25,000 dJ© {H$ _r IoV AZwn¶moJr
hmo J¶o & O§Jbm| H$mo ^r Bggo ZwH$gmZ nhþ±Mm &
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e{³V CËnmXZ Ho$ÝÐ
h_mao Xoe ‘| ~hþV gmao e{³V CËnmXZ Ho$ÝÐ

h¡ & CZ‘| go Hw$N> nmZr Ho$ Cn¶moJ Ûmam e{³V
H$m CËnmXZ H$aVo h¡ Vmo WmoS>o H$mo¶bo Am¡a J¡g go
Am¡a WmoS>o Vmo ao{S>¶mo Y‘u VËdm| go O¡go H$s
¶wao{Z¶‘ Ho$ Ûmam e{³V H$m CËnmXZ H$aVo h¢ &
AnZo {dÚmb¶ Ho$ J«ÝWmb¶ ‘o OmH$a EH$ gy{M
~ZmAmo {H$ H$hm±-H$hm± e{³V CËnmXZ Ho$ÝÐ pñWV
h¡ & BZHo$ A{V[a³V h‘mao Xoe ‘| Eogo ~hþV gmao
N>moQ>o e{³V CËnmXZ Ho$ÝÐ h¡ Omo {H$ àXÿfH$m| H$mo
hdm ‘| CËg{O©V H$aVo h¡ &

H$m¶©H$bmn - H$m¶©H$bmn - H$m¶©H$bmn - H$m¶©H$bmn - H$m¶©H$bmn - 3
Go to your school library and collect

information to make a list of these power
generation plants and   where they are
located.

In addition to these there are so many
small power plants in our country which
emits pollutants into air.

Collect information on different power
generation plants found in our country and
prepare a table what pollutants are released
by these power plants and cause pollution
in our country. Discuss about it.

Cda©H$ Am¡a H$sQ>ZmeH$  …Cda©H$ Am¡a H$sQ>ZmeH$  …Cda©H$ Am¡a H$sQ>ZmeH$  …Cda©H$ Am¡a H$sQ>ZmeH$  …Cda©H$ Am¡a H$sQ>ZmeH$  … H¥${f _| {ZaÝVa
H$sQ>ZmeH$m| Ed§ Cda©H$ Ho$ à¶moJ go hdm, nmZr
Am¡a ñWb àXÿ{fV H$aVo h¡ & BgHo$ ~ma| ‘o Amn
bmoJm| Zo nyd© nmR> nm¡Ymo go ^moOZ H$m CËnmXZ
Am¡a à~ÝYZ ‘| AÜ¶¶Z {H$¶m h¡ &

{{{{{Zd©ZrH$aUZd©ZrH$aUZd©ZrH$aUZd©ZrH$aUZd©ZrH$aU ( ( ( ( (Deforestation))))) … {Zd©ZrH$aU
AWm©V, O§Jbm| H$m H$mQ> XoZm & O§Jbm| H$mo H$mQ>Zo go
O§Jbm| H$s H$_r hmo JB© h¡, A~ Ho$db 19% ŷ{‘
hr O§Jbm| go T>H$s hþB© h¡ & nm¡Yo àH$me g§ebofU
Ho$ {bE Co2 H$m Cn¶moJ H$aVo h¡ & O§Jbm| H$s
H$‘r go {XZ à{V{XZ Co2 H$m ñVa ~‹T>Vm Om ahm
h ¡& ’$bñdê$n dh ^ y‘ÊS >br¶ Vmn‘mZ
(Globalwarming) H$m H$maU ~Z ahm h¡ &

³bmoamo âbmoamo H$m~©Z … H$mo¶co H$m Cn¶moJ
dmVmZwHy$bZ, ao{’«$OaoeZ Am¡a Eoamogmob ñào ‘o
{H$¶m OmVm h¡ & BZ J¡gm| Ho$ Cn¶moJ go hdm
àXÿ{fV hmoVr h¡ Am¡a dmVmdaU ‘| AmoOmoZ H$s
naV H$mo nVbm ({N>Ð¶wº$) ~ZmVm h¡ AmoOmoZ H$s
na§V Omo nam~]JZr {H$aUm| H$mo n¥Ïdr VH$ nhþ±MZo
go amoH$Vr h¡, nVbr hmoZo Ho$ H$maU Eogm Zht H$a
nmVr Am¡a hm{ZH$maH$ {H$aUo n¥Ïdr na nS>Vr h¡ &
IZZ …IZZ …IZZ …IZZ …IZZ … H$mo`bm Am¡a nËWa Ho$ IZZ go Omo
H$mo¶bm Yyb Am¡a nËWa Yyb Ho$ H$Um| go dm¶w
àXÿfU hmoVm h¡ &

Mbmo h‘ AmJo Ho$ n¥ï>m| ‘| {XE J¶o Vm{bH$m ‘|
àXÿfH$ Ed§ CZHo$ òmoVm| H$s OmZH$mar boJ| &
• AmnHo$ {ejH$ go ny{N>E {ÛVr¶ àXÿfH$ nXmW©

³¶m h¢?Am¡a CÝh| ¶h Zm‘ ³¶m| {X¶m J¶m h¡&Fig-5  N˛ybåÁΔN˛

Fig-6    uåƒ|åyN˛∫m

Fig-7 Qåå
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gm‘mÝ¶ àXÿfH$ Am¡a CZHo$ òmoVgm‘mÝ¶ àXÿfH$ Am¡a CZHo$ òmoVgm‘mÝ¶ àXÿfH$ Am¡a CZHo$ òmoVgm‘mÝ¶ àXÿfH$ Am¡a CZHo$ òmoVgm‘mÝ¶ àXÿfH$ Am¡a CZHo$ òmoV
Table - 2

                  àXÿfH$                  àXÿfH$                  àXÿfH$                  àXÿfH$                  àXÿfH$
{Zb§{~V H$UH$s¶ nXmW© (SPM)

(Chlorine) ³bmo[aZ

âbmoamBS> (Fluoride)
gë’$aS>mB© Am³gmBS> (So2)

grgm (Lead)

ZmBQ´>moOZ Ho$ Am³gmBS> (No,No2, N)

namo³grEgr{Q>bZmBQ´>oQ> (PAN)
(Peroxy acetyl Nitrate)
’$m‘o©b{S>hmBS> (Formaldehyde)(HCHO)

AmoOmoZ (Ozone)(O3)

H$m~©Z‘moZmoAm³gmBS> H$m XhZ (CO)

hmBS´>moOZ gb’$mBS> (H2S)

hmBS´>mo H$m~©Zg² (Hydrocarbons)

Am‘mo{Z¶m (Ammonia) (NH3)

òmoVòmoVòmoVòmoVòmoV
ñdM{bV dmhZ, e{³V dmpînÌ H$Q>mB© Ed§ {ngmB©
Omo CÚmoJm| ‘o H$r OmVr h¡ O¡go {H$ {g‘|Q> Am¡a
ImZm| ‘| &
g‘wÐ Z‘H$ Ho$ CËnmXZ ‘| AH$bmo[aH$aU ‘| Ord
g‘yh Ho$ ObZ go Am¡a bwJXr Ed§ H$mJO {_bmo goo

Cda©H$, Ebw{‘{Z¶‘ Ho$ emoYZ ‘|

D$Om© g§̂ Ì dmpînÌ (Biolers) gpëâ ẁaH$ {Eg‹S>
H$s V¡¶mar ‘|, A¶ñH$ Ho$ emoYZ ‘o noQ´>mob Ho$ emoYZ
‘|
A¶ñH$ Ho$ emoYZ ‘|, ~¡Q>[a¶m| H$s V¡¶m[a¶m| ‘|,
ñdM{bV dmhZ
ñdM{bV dmhZ, e{³V g§̀ Ì, ZmB{Q´>H$ E{g‹S> H$s
V¡¶mar ‘|, Ed§ {ÛVr¶ àXÿfH$
{ÛVr¶ àXÿfH$

{ÛVr¶ àXÿfH$

{ÛVr¶ àXÿfH$

ñdM{bV dmhZ incomplete fuel combustion.

H$mJO Ed§ bwJXr, noQ´>mo{b¶‘ Ho$ emoYZ ‘|

ñdM{bV dmhZ, noQ´>mo{b¶‘ Ho$ emoYZ ‘o

Cd©aH$mo g§¶§Ì ‘|, ‘¥VOrdm| Ho$ AnKQ>Z ‘|

M{b¶ A~ h‘ dm¶w àXÿfH$ H$m ‘Zwî¶m| hr
Zhr A{nVw Eo{Vhm{gH$ ñ‘maH$m| H$mo {H$g àH$ma
à^m{dV H$aVo h¡ g‘P|Jo & Bg Ho$ {b¶o h‘| VmO
‘hb Ho$ ~mao ‘| nT>Zm nS>oJm & ³¶m Amn OmZVo
h¡ BZ {XZm| ‘| H$mam| Am¡a ~gm| H$mo VmO ‘hb Ho$
nmg MbmZo H$s AZw‘{V Zhr h¡ & ~¡Q>ar Ûmam

MbZo dmbo ~gmo H$m ¶m KmoS>m JmS>r H$m Cn¶moJ
Eo{Vhm{gH$ OJh VH$ nhþ±MZo Ho$ {b¶o  {H$¶m Om
ahm h¡, ^maV Ho$ nwamVËdemIm {d^mJ Zo ¶h
KmofUm H$s$ H$moB© ^r dmhZ VmO‘hb Ho$ Mmamo§
Amoa 2 1/2 {H$._r.VH Zhr Mbm¶m Om¶oJm &
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{df¶ AÜ¶¶Z  …  VmO‘hb
VmO‘hb Omo AmJao ‘| h¡ dh g§gma Ho$ gmV
AmíM¶m] ‘o go EH$ ‘mZm J¶m h¡ & ¶o g’o$X
g§J‘a‘a go ~Zm h¡ &

^monmb -^monmb -^monmb -^monmb -^monmb -     Z ^wbo OmZo dmbm ‘mZdH¥$Ë¶Z ^wbo OmZo dmbm ‘mZdH¥$Ë¶Z ^wbo OmZo dmbm ‘mZdH¥$Ë¶Z ^wbo OmZo dmbm ‘mZdH¥$Ë¶Z ^wbo OmZo dmbm ‘mZdH¥$Ë¶

CÚmoJ Omo {H$ h‘mao CÞ{V Ho$ àVrH$ h¡ dhr
Xÿgar Amoa h‘mar bmnadmhr Ed§ gwajm a{hV
nÕ{V Ho$ H$maU àXÿfU ’¡$bmVo h¡ & ^monmb ‘o
df© 1984 H$s {Xgå~a 2 H$mo EH$ hr amV ‘|
bJ^J 3,000 bmoJ H$mb Ho$ J«mg ~Zo 5,000 AÝ¶
An§J hmo J¶o hOmam| new, njr, Hw$Îmo Am¡a {~ëbr
‘mao J¶o & BVZr ~S>r g§»¶m ‘o ‘¥Ë¶w H$m H$maU
EH$ H$sQ> ZmeH$ ’¡$³Q´>r go Omo ¶y{Z¶Z H$m~©mBS>
Ûmam g§Mm{bV H$s OmVr Wr, {‘WmBb AmBgmo,
gm¶ZBS> Zm‘H$ J¡g Ho$ [agmZ Wo& hOmam| OrdZ
{Z:ñghm¶oÁ Ãz Bg ‘mZd H$m¶© Ho$ H$maU ‘m¡V
Ûmam Hw$Mb {XE J¶o & ¶h A{dñ‘aUr¶ XþK©Q>Zm
dm¶y àXÿfU Ho$ Zm‘ h¡ &

dm¶w àXÿfU Ho$ ³¶m à^md h¡ ?dm¶w àXÿfU Ho$ ³¶m à^md h¡ ?dm¶w àXÿfU Ho$ ³¶m à^md h¡ ?dm¶w àXÿfU Ho$ ³¶m à^md h¡ ?dm¶w àXÿfU Ho$ ³¶m à^md h¡ ?

‘Zwî¶ Ho$ ñdmñÏ` Am¡a H$ë¶mU na à^md Ho$
H$maU dm¶w àXÿfU H$so Amoa bmoJm| H$m Ü¶mZ
A{YH$ AmH${f©V hmo ahm h¡ ? dm¶w àXÿfU Ho$
H$maU gm§g ‘o éH$mdQ>, Jbo ‘| N>mbo, N>mVr ‘|
XX©, ‘Vbr, X_m, Jbo Am¡a ’o$’$S>o Ho$ H¢$ga hmoVo
h¢ & BgHo$ A{V à^md go CÀM aº$ Mmn Am¡a
öX¶ g§~§Yr g‘ñ¶mE± hmoVr h¡ &

{díd ñdmñÏ` g§JR>Z WHO Ho$ AZwgma bJ^J
bmI bmoJm| H$s OmZ ha gmb àË¶j ê$n go dm¶w
àXÿfU Ho$ H$maU ({d.g.g§.2007) OmVr h¡ &

ñdmñÏ` na ~wao Aga Ho$ Abmdm dm¶w àXÿfU
go OÝVwAm| ‘o j{V O§Jb Ed§ noS> n¡mYmo§ Am¡a Ob
n[apñW{V  VÝÌ na ~wam à^md nS> ahm h¡ & BgHo$

‘moQ>a dmhZ Am¡a AmJam Ho$ {ZH$Q> pñWV
aã~a g§YmZembm, agm¶Z Am¡a bm¢h n[aîH$aU
embm, ‘Wwam Vob g§YmZemcm Am¡a CZgo CËnm{XV
àXÿfH$  So2, No2 YwAm± Yyb Am¡a H$m{bI BgHo$
àXÿfU Ho$ {bE CÎmaXm¶r h¡ &

¶o J¡g| dfm© Ob Ho$ gmW à{V{H«$¶m H$aHo$
Aåbdfm© ~ZmVo h¡ & ¶o Aåb df© VmO‘hb Ho$
g§J_a_a H$s gjm[aV H$a aho h¢ {Zb§{~V
H${UH$s¶m nXmW© O¡go {H$ H$m{bI H$U Omo {H$
‘Wwam Ho$ Vob g§YmZembm go {ZH$bVo h¡ CÝhm|Zo
g’o$X g§J‘a_a Ho$ nËWa H$mo nrbm ~Zm {X¶m
h¡ &

BZH$mo ZOa ‘| aIVo hþE gdm}ÀM Ý¶m`mb¶ Zo
VmO‘hb H$s gwajm Ho$ {bE {ZåZ{b{IV gwPmd
{X¶o & do h¡ …-
� NG Am¡a LPG O¡go B©§YZmo H$m Cn¶moJ &
� grga{hV noQ́>mob H$m Cn¶moJ H$aHo$ VmO‘hb

H$s gwÝXaVm H$mo ~Zm¶o & VmO ‘hb Ho$
{ZH$Q> Ho$db grg a{hV noQ´>mob H$m Cn¶moJ
H$a|&

� àXÿfU ’¡$bmZo dmbo CÚmoJm| H$mo AmJam
eha go ~mha ñWmZm§V[aV H$aZm &
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à^md go YmVwAm| aã~a M‘S>m| H$s dñVwAm| VÝVw
dóm| Ho$ gmW Xamao| J§XJr AnKQ>Z Am¡a jaU
hmoVo h¡ &

BZ àXÿfH$m| Ho$ à^md go hmoZo dmbo Hw$N>
Xþîn[aUm‘m| H$s MMm© ZrMo H$s JB© h¡ &

{d{^ÝZ àH$ma Ho$ Xwîn[aUm‘ h¡ …-
� H$UH$s¶ ntmW© … Yyb Am¡a YwAm± h‘mao

H$nS>m| H$mo J§Xm, Ð{ï> nmao H$mo Yw§Ybm ̂ dZmo na
ßy Aga {XImVo h¡, Yyb Am¡a YwAm± nm¡Ym| Ho$
nÎmm| na O‘m hmoH$a àH$me g§íbofU Ho$ Ed§
CËgodXZ Xa H$mo H$‘ H$a XoVo h¢ & ‘Zwî¶m| ‘|
ídgZremoY X‘m H$m H$maU ~ZVo h¡ & ñdMb
dmhZm| ‘o nm¶o OmZo dmbo grg Am³gmBS> Ho$
H$Um| go a³VhrZVm, ‘pñVîH$ H$s j{V Ed§
OmZ ^r Om gH$Vr h¡ & nmam Ho$ H$Um| go
{‘{Z‘o¶ Zm‘H$ ~r_mar hmo gH$Vr h¡, {Oggo
h‘mao V§§{ÌH$m V§Ì H$mo j{V hmoVr h¡ Am¡a ‘Zwî¶
H$s ‘¥Ë¶w ^r hmo gH$Vr h¡ &

� hmBS´>moOZ gë’$mBS> … ¶o Mm±Xr Ho$ MrOm|
H$mo Iam~ Ed§ grg go ~Zo {MÌ, {MÌ H$mco nS>
OmVo h¡ & BgH$s J§Y gS>o AÊS>o Ho$ g‘mZ hmoVr
h¡& A{YH$ ‘mÌm ‘o gm§g ‘| {bE OmZo na {ga
XX© hmoVm h¡ &

� H$m~©Z _moZmo AmŠgmB‹S>S> {dfny[aV (Co)
… ¶h EH$ {df¡br J¡g h¡ & ¶o J¡g a³V ‘|
pñWV {h_mo½bmo{~Z Ho$ gmW {‘bH$a EH$ pñWa
¶m¡{JH$ ~ZmVo h¡ {Ogo H$ma~mo³gr u“™ÁzS¬Áz{~Z
H$hVo h¡ Bg ¶m¡{JH$ Ho$ ~ZZo Ho$ H$maU
{h_mo½bmo{~Z H$mo Am³grOZ nyao eara VH$
nhþ±MZo ‘o Ag’$b hmoVr h¡ & {Oggo {H$ ídmg
g~ÝYr H${R>ZmB©¶m± hmoVr h¡ & Bggo X‘ KwQ>Vm
h¡ Am¡a OmZ ^r Om gH$Vr h¢ &

� AmoOmoZ naV H$m Adj¶, nm¡YmYa à^md
ŷ‘ÊS>br¶ Vmnd¥X²Yr, Aåb dfm© BZ g~ H$m

H$maU dm¶w àXÿfU h¡ & BZ à^mdmo§ Ho$ ~mao ‘| AmZo
dmbo H$jmAm| ‘| nT>|Jo &

              gmoMmo Am¡a MMm© H$amo

  O~ h‘ em‘ Ho$ g‘¶ ^rS> dmbr gS>H$ na
OmVo h¡ Vmo h‘ XoIVo h¡ {H$ h‘mao Mmam| Amoa
~hþV YwAm± hmoVm h¡ & h‘| Im±gr AmVr h¡, ZmH$
na é‘mb aIZo Ho$ ~mdOyX h‘ VÏbå ‘ohgyg
H$aVo h¡ &
• ³¶m| “™ı Bg àH$ma Ho$ bjU {XImB©

nS>Vo h¡ ?
• AJa gmoMmo Æz bjU bJmVma {XImB© nS>o

Vmo MÆÁ hmoJm ?

dm¶w àXÿfU Yr_r J{V go ’¡$bZo dmbm Oha h¡
BgH$m à^md h‘o VwaÝV Zhr nVm MbVm h¡, nwa§Vw
bå~o g‘¶ níMmV² Bg‘| CnpñWV àXÿfU h‘mao
ñdmñÏ` Ed§ g§n{Îm H$mo j{V nhþ±Mm gH$Vo h¡ &

H$m¶©H$bmn - 4

joÌ «̂‘U …
AnZo {ZH$Q> dVu ’¡$³Q´>r CÚmoJ (C~bo Mmdb

H$s {‘b, BªQ> H$m ^Å>m Vob -{‘b, ImÚ gm‘J«r
V¡¶ma H$aZo dmbr {‘b BË¶m{X) Ho$ {bE joÌr¶
^«‘U Ho$ {bE Om§E± Am¡a AdbmoH$Z H$ao§ &

• {H$g àH$ma do hdm Am¡a nmZr H$m àXÿfU
H$a aho h¡ ?

� H$maImZm| Ho$ Mmam§o Va’$ ³¶m nm¡Yo CJm`o
J¶o h¡ & H$m¡Z go nm¡Yo CJm`o J¶o h¡? `o
Zm_ {b{IE&

� dm¶w àXÿfU H$mo amoH$Zo Ho$ {b¶o {H$g
àH$ma H$s  gmdYm{Z¶m± ~aVr Om ahr
h¡&
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dm¶w àXÿfU H$mo H$‘ H$aZo Ho$ {bE h‘
³¶m H$a gH$Vo h¡ ?

dm¶w àXÿfU H$mo h‘ nyar Vah go g‘má Zhr
H$a gH$Vo&A{nVw h‘ Cgo {Z¶§{ÌV H$a gH$Vo h¡&

• Hw$N> {d{Y¶m| Ho$ Ûmam h‘ dm¶w àXÿfU H$mo
{Z¶§{ÌV H$a gH$Vo h¡ O¡go …

• g^r H$maImZm| ‘| bå~r {M‘{Z`m±bJdmZo
Mm{hE Vm{H$ ^y{‘ na dm¶w àXÿfU H$‘ hmo
gHo$ &

• Kam| ‘| Eogo CnH$aUm| H$m à¶moJ H$ao§ {OZ‘o
B§YZ H$m nyam XhZ hmo gHo$ &

• Am¡Úmo{JH$ {M‘Zr¶m| ‘| {dÚwV {ZñgmXH$
AdjonH$ bJdmE± &

• gr.EZ.Or. (H§$àoñS> ZoMwab J¡g) H$m Cn¶moJ
dmhZ MbmZo Ho$ {bE BªYZ Ho$ ê$n ‘| H$aZo
go àXÿfU H$mo amoH$m Om
gH$Vm h¡ &

• Kaoby Cn¶moJ Ho$ {bE Eb.nr.Or. (Vab
noQ´>mo{b¶‘ J¡g) H$m Cn¶moJ H$a§o &

• ñdM{bV dmhZm| go CÀM JwUdÎmm ~T>m¶o
Am¡a CZ‘| CËn[adV©H$ n[adV©Z H$maH$
bJm¶§o&

• D$Om© Ho$ {bE ZdrH$aUr¶ d¡H$pënH$ D$Om©
òmoVm| H$m O¡go gm¡a AOm©, ndZ D$Om© Am¡a
Ob D$Om© H$m Cn¶moJ H$aZm Mm{hE &

� g^r ‘moQ>a dmhZm| H$m C{MV à~ÝYZ {H$¶m
Om¶ Vmo àXÿfU Ho$ gm‘Ý¶ ‘mn XÊS> nyao
H$a§o &

� grg a{hV noQ´>mob Cn¶moJ H$a§o &
� A{YH$ go A{YH$ noS>m| H$mo AnZo n¶m©daU

‘| g§~§{YV H$a§o &
� h‘ no‹S> nm¡Ym| H$s ajm H$a gH$Vo h¡§ & ³¶m

Amn dZ‘hmoËgd Ho$ {df¶ ‘| OmZVo h¢
O~ OwbmB© ‘mh ‘| à{Vdf© bmIm| noS> bJm¶o
OmVo h¢ ?

Ob àXÿfU …
‘Zwî¶ Ho$ OrdZ Ho$ {bE hdm ‘hËdnyU© g§gmYZ

h¡ & Cgr àH$ma Ob ^r h‘mao OrdZ ‘o ~hþV
Amdí¶H$ h¡ & ‘mZd gä¶Vm H$m B{Vhmg ~VmVm
h¡ {H$ gä¶VmE± Z{X¶m| Ho$ {H$Zmam| na hr {dH$[gV
hþB© ³¶m|{H$ ¶o Ob Ho$ ‘w»¶ òmoV h¡ & Am¡Úmo{JH$

H«$m§{V Ho$ ~mX Ob g§gmYZ ^r àXÿ{fV hmo
ahm h¡ & Ob àXÿfU ̂ r EH$ ̂ ¶mZH$ IVam
h¡ Omo ‘Zwî¶m| Ho$ bmbM nyU© {H«$¶m H$bmn
Ho$ H$maU hþAm h¡ &

AmBE h‘ AI~ma Ho$ Bg nÞo na ZOa
S>mb§o &

Bg AI~ma Ho$ nÞo H$mo nT> H$a Amn
MÆÁ Ã™^z “¯? FÃNz˛ EÁáÁ∫ ú∫ ü≈åÁı N˛Á G∫
tyu\L @
� AI~ma Ho$ nÞo ú‰jåz ú∫ EÁúN˛Áz MÆÁ

Ã™^ ™ı EÁÆÁ?
� AI~ma Ho$ nÞo na {H$g nwN>o na MMm©

hþB© h¡ ?
� CZHo$ H$maU Am¡a à^md ³¶m h¡ ?
� ¶h g‘ñ¶m H¡$go CËnÞ hmoVr h¡ ?
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� ³¶m Amn ^r AmnHo$ joÌ ‘| B‘ àH$ma H$s
g‘ñ¶mAm| go OyP aho h¡ ? ³¶m Amn BgHo$
H$maU ~Vm gH$Vo h¡ ?

{nN>bo nmR> ‘| h‘Zo nmZr nmZr Ho$ Cn¶moJ Ed§
Jb Ob Ho$ CnMma go ewÕrH$aU Ho$ ~mao ‘| MMm©

{df¶ AÜ¶¶Z nQ>mZMoédw
nQ>mZMoédw EH$ CnZJa h¡ ¶o ‘oXH$ {Obo H$m ‘w»¶mb¶ h¡ & ¶h Jm±d h¡Xam~mX go 23 {H$._r. H$s

Xÿar na h¡ & h‘mao amÁ¶ H$m g~go ~‹S>m Am¡Úmo{JH$ Ho$ÝÐ h¡ & h‘mao Xoe ‘| AË¶ÝV àXÿ{fV joÌ
nQ>mZMoédw H$mo ‘mZm J¶m h¡ & `hm± Ho$ 14 Jm°dm| Ho$ bmoJ {d{^ÝZ àH$ma  H$s {~‘m[a¶m± O¡go öX¶ go
g§~§{YV ídgZ go g§~§{YV amoJ Ed§ H¢$ga go nr{S>V h¡ & BgH$m H$moU h¡ hdm, nmZr, ^y{‘ Ho$
{d{^ÝZ àH$ma Ho$ Oharbo {‘lU &

¶hm± Am¡fYr¶, amgm¶{ZH$, H$sQ>ZmeH$ BH$mB©¶m±, ñQ>rb amoqbJ, emoYZmb¶ BË¶m{X Am¡Úmo{JH$
g§ñWmZm| H$s CnpñW{V Ho$ H$maU {d{^Þ àXÿfH$, {d{^Þ Oh[abr J¡go§, ³bmoarZ, hmBS´>moOZ gë’$mBS>
BË¶m{X N>moXo OmVo h¡ Omo n¶m©daU H$mo Xÿ{fV ~Zm aho h¡ & A{YH$Va H¥${f ¶mo½¶ ^y{‘ ~§Oa hmo JB©
h¡ & ¶hm± Ho$ bmoJm| H$m OrdZ H¥${f Am¡a newnmbZ na {Z^©a H$aVm h¡ & A~ `o bmoJ {Zñghm` hmo
JE h¢ & ~hþV go {H$gmZ Am¡a newnmbH$ A~ H$maImZm| ‘| H$m‘ H$aZo bJo h¡ &

g^r pñW{V¶m| H$s Om±M H$aZo Ho$ ~mX n¶m©daU Am¡a bmoJm| Ho$ {hV ‘o ^maV Ho$ gdm}ÀM Ý¶m¶mb¶
Zo AÝV[a_ AmXoe Omar {H$¶o {H$ -

1. S>aÝV hdm Am¡a nmZr ‘| àXÿfH$m| H$m àdmh ~ÝX {H$¶m Om¶
2. à^m{dV J«m‘m| ‘| ñdÀN> no¶ Ob {dV[aV {H$¶m Om¶
3. CETP H$m gwYma {H$¶m Om¶
4. àXÿfU Ho$ {eH$ma bmoJm| H$s {M{H$Ëgr¶ XoIaoI hmo &
5. H$maImZm| Ho$ ~{h©àdmh H$s {ZH$mgr na bJmVma {ZJamZr H$m à~ÝY {H$¶m Om¶ &
6. ~{h©àdmh H$mo CnMm[aV H$aZo Ho$ níMmV hr Zmbo ‘| {‘bm¶m Om¶ &

à¶moJembmH$m¶© … àXÿfH$
CX²Xoí¶ … ñWmZr¶ nmZr Ho$ Z‘yZo ‘| àXÿfH$m| H$m AdbmoH$Z
gm‘{J«¶m± … H$m°M Ho$ ½bmg, Zb, Vmbm~, ZXr, Hw$E±, Prb BË¶m{X go nmZr Ho$ Z‘yZo & bmb, Zrbo
{bQ>‘g nona, gm~wZ &
{d{Y …     Zb, Vmbm~, ZXr, Hw$E±, Am¡a Prb go nmZr Ho$ Z‘yZo AbJ AbJ H$m±M Ho$ ½bmgm| ‘ br{OE&
CZHo$ a§J J§Y PH ÑT>Vm BË¶m{X H$s VwbZm H$s{OE &
� nmZr H$m PH {bQ>‘g nona Ûmam OmZm OmVm h¡& ¶{X Zrbo {bQ>‘g H$m a§J bmb hmoOmVm h¡ Vmo nmZr

H$m Z‘yZm Aåbr¶ h¡ Am¡a bmb {bQ>‘g Ho$ Zrbo hmoOmZo go Z‘yZo H$s úmmar¶Vm H$m nVm MbVm h¡&
� VmcrH$m H$s gm‘J«r [aH$mS>© Ho$ ~mao ‘| MMm© H$am|&

H$s & Mbmo, h‘ A~ gmVdr§ H$jm H$s {dkmZ H$s
{H$Vmd b|Jo Amn ""WmoS>m nmZr WmoS>r ~~m©Xr''
Bg nmR> H$mo EH$ ~ma nT>mo & A~ h‘ Ob
àXÿfU, CgHo$ H$maU Ed§ CZHo$ à^md Ho$ ~mao ‘o
MMm© H$a|Jo &
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JÝY a§J
pH nmZr H$s H$R>moaVm

Á¶mXmAåbjma CXmgrZ H$‘

{ZarjU Ed§ OmZH$mar …-     AmnHo$ {ZarjU H$mo {ZåZ Vm{bH$m ‘| XO© H$s{OE &
Table - 3

     nmZr H$m Z‘yZm

Zb H$m nmZr

Vmbm~ H$m nmZr

ZXr H$m nmZr

HwE± H$m nmZr

Prb H$m nmZr

JÝXo Zmbo H$m nmZr

                              gmoMm| Am¡a MMm© H$amo …

� ³¶m Amn nmZr H$s H$R>moaVm Ed§ PH ‘o H$moB©
g§~ÝY nmVo h¡ ?

� H$m¡Z go nmZr H$m Z‘yZm a§JhrZ h¡ ?
� H$m¡Z gm nmZr nrZo ¶mo½` h¡ Am¡a ³¶m| ?
� nmZr Ho$ Hw$N> Z‘yZm| ‘| a§J Am¡a J§Y ~Xbo hþE

h¡ & Amn BgH$m ³¶m H$maU ‘mZVo h§¡ ?
� H$m¡Z gm nmZr H$m Z_yZm jmar` àH¥${V H$m h¡ &
� ³¶m AmnH$mo nmZr Ho$ Z‘yZo ‘| àXÿfH$ nXmW©

{XImB© XoVo h¡ ?

gmdYm{Z¶m± …gmdYm{Z¶m± …gmdYm{Z¶m± …gmdYm{Z¶m± …gmdYm{Z¶m± … à¶moJ Ho$ g‘¶ h‘§o {ZåZ{b{IV
gmdYm{Z¶m| H$m Ü¶mZ aIZm Mm{hE& {H$g àH$ma
{bQ>‘g H$mJO H$m a§J ~Xb ahm CgH$m
Ü¶mZnyd©H$ {ZarjU H$amo & ha à¶moJ Ho$ ~mX
AnZo hmWm| H$mo AÀN>r Vah go Ymo bmo & H$moB©
^r nmZr Ho$ Z‘yZo H$m ñdmX ‘V M{I`mo &
(AJa Amn Am¡a Hw$N> gmdYm{Z¶m± ~Vm gH$Vo
h¡ Vmo Bg gyMr _|o Omo{SE) &

• VmcrH$m H$s gm‘J«r [aH$mS>© Ho$ ~mao ‘| MMm© H$am|&

 Ob àXÿfU go ³¶m VmËn¶© h¡ ?
nmZr EH$ {deof nXmW© h¡ ³¶m|{H$ ¶h àmH¥${VH$

ê$n go ZdrH$aUr¶ hmoVm Am¡a AnZo Amn ñdÀN>
hmo gH$Vm h¡, ¶{X àXÿfH$m| H$mo VbN>Q> ~ZmZo H$m
Adga {X¶m Om¶ & àXÿfH$mo§ H$mo {dK{Q>V {H$¶m
OmVm h¡, ¶m {’$a VZw H$aU Ûmam (A{YH$ Ob
Am¡a H$‘ àXÿfH$) BZH$s KmVH$ gmÝÐVm H$mo H$‘
{H$¶m Om gH$Vm h¡ & Omo ^r hmo àmH¥${VH$
ñdÀN>rH$aU H$s à{H«$¶m ‘o A{YH$ g‘¶ bJVm h¡
Am¡a AË¶{YH$ ‘mÌm ‘| {‘bmdQ> hmoZo na ewÕrH$aU
H${R>Z hmoVm h¡ & ‘Zwî¶ nmZr àXÿfH$ nXmWm} H$m
A{YH$m{YH$ Cn¶moJ H$a ahm h¡ {Oggo h‘mao
nrZo ¶mo½¶ nmZr Ho$ òmoV àXÿ{fV hmo aho h¢ & Zmbo
Ho$ nmZr, Oharbo agm¶Z Am¡Úmo{JH$ An{eï>
BË¶m{X Adm§{N>V Ed§ hm{ZH$maH$ nXmWm] H$s {‘bmdQ>
go Ob àXÿ{fV hmoVm h¡ & ¶o D$namoº$ nXmW© Ob
àXÿfH$ H$hbmVo h¡ &

gm‘mÝ¶ Ob a§JhrZ, J§YhrZ, Adm§N>Zr` nXmW©
a{hV hmoVm h¡ & Eogm nmZr nrZo Ho$ ¶mo½¶ hmoVm
Am¡a no¶ Ob H$hbmVm h¡ &
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Fig-8 Polluted water stream
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O¡d {dKQ>Zr¶ ì¶W© nXmW© … O¡d {dKQ>Zr¶ ì¶W© nXmW© … O¡d {dKQ>Zr¶ ì¶W© nXmW© … O¡d {dKQ>Zr¶ ì¶W© nXmW© … O¡d {dKQ>Zr¶ ì¶W© nXmW© … ¶o ‘w»¶V…
‘Zwî¶ Ed§ O§VwAm| H$m (‘b) ì¶W© nXmW© h¡& ¶o
nmZr Ho$ òmoV ‘| nhþ§MH$a nmZr H$mo àXÿ{fV H$aVo
h¡& ¶o ì¶W© nXmW© OrdmUw Ho$ D$Om© Ho$ òmoV h¡& ¶o
O¡{dH$ H$m~©Z, H$m~©Z S>mBAm°³gmB©S> Ed§ nmZr ‘|
n[ad{V©V hmoVo h¡, {Oggo dm¶w àXÿfU Ed§ Aåb
dfm© hmoVr h¡& Bg àH$ma H$m àXÿfU Xygao àXÿfH$
nXmWm] go Á¶mXm {dñV¥V Am¡a O{Q>b ‘mZm J¶m h¡&
nmZr ‘| A{YH$ ‘mÌm ‘| O¡{dH$ nXmWm] H$s CnpñW{V
go Am°³grOZ Cn¶moJr (dm¶dr¶) OrdmUw g§dY©Z
H$mo ~‹T>mdm XoVr h¡, Omo VoOr go ~hþJw{UV hmoVo h¢
Am¡a CnbãY gmar Am°³grOZ Cn^moJ H$aVo h¢&
Am°³grOZ H$s H$‘r hmoZo go AÝ¶ Obr¶ Ord ‘a
OmVo h¢&
• AmnHo$ AÜ¶mnH$ go dm¶wdr¶ OrdmUw Ho$   ~mao

‘| nyN>H$a CXmhaUm| g{hV boI {b{IE&
nmXn nmofH$ VËd nmXn nmofH$ VËd nmXn nmofH$ VËd nmXn nmofH$ VËd nmXn nmofH$ VËd : ZmBQ´>oS> Ed§ ’$mñ’o$Q>

O¡go agm¶{ZH$ Cd©aH$ IoVm| go dfm© Ho$ nmZr Ho$
gmW ~mha ~hH$a nmZr H$mo Xÿ{fV H$a XoVo h¢&
CÚmoJm| go {ZH$bZo dmbo ì¶W© nXmW© ^r nmZr H$mo
Xÿ{fV H$a XoVo h¢& Bggo e¡dmb, OrdmUw Ed§ Ia
nVdma H$mo ~‹T>mdm {‘bVm h¡& Bggo nmZr ‘|
hamnZ, J§XbmnZ Ed§ XþJªY AmVr ho& AnK{Q>V
AnK{Q>V nm¡Yo nmZr Ho$ Am°³grOZ H$m à¶moJ H$a
Obr¶ àm{U¶m| H$mo ZîQ> H$aVo h¢& {Oggo Ord
{d{dYVm H$s H$‘r Ed§ Obr¶ àm{U¶m| H$mo j{V
nhþ§MVr h¡& Ob ‘| BZ Ordm| H$s AË¶{YH$,
A{Z¶§{ÌV d¥{Õ Am¡a Am°³grOZ H$s H$‘r H$mo
Prbm| H$m Hw$nmofU (‘Eutrophication’) H$hVo
h¡& BgH$m Obr¶ àm{U¶m| na ~wam à^md n‹S>Vm
h¡&

• g‘wÐr Ob na Vob ñVa ³¶m h¡ Amn OmZVo
h¢? ¶h Obr¶ OrdZ Ho$ {bE {H$g àH$ma
g§H$Q> H$maH$ hmoVm h¡?
D$î‘mD$î‘mD$î‘mD$î‘mD$î‘m : ¶o ^r Ob àXÿfU H$m EH$ H$maU hmo

gH$Vm h¡& nmZr H$m Vmn‘mZ ~‹T>Zo go Cg‘|

Am°³grOZ H$s ‘mÌm KQ>Vr h¡& Vmn D$Om© àXÿfU
àmH¥${VH$ ^r hmo gH$Vr h¡, ³¶m|{H$ J‘u Ho$
‘m¡g‘ ‘| CWbo Vmbm~m| ‘|, J‘© bham| ‘| nmZr
H$m Vmn‘mZ ~‹T> gH$Vm h¡& Xÿgam CÚmoJm| Ho$ ¶§Ìm|
H$mo R>§S>m H$aZo Ho$ {bE nmZr H$m Cn¶moJ {H$¶m
OmVm h¡, ¶h ^r Ob àXÿfU H$m H$maU ~Z
gH$Vm h¡&

‘N>{b¶m| Ed§ nm¡Ym| H$mo OrZo Ho$ {bE Vmn‘mZ
Ed§ Am°³grOZ H$m ñVa ghr hmoZm Mm{hE& AV…
Vmnr¶ àXÿfU Ho$ H$mU Obr¶ OrdZ Am¡a {d{dYVm
‘| H$‘r AmVr h¡&
AdgmXZAdgmXZAdgmXZAdgmXZAdgmXZ : ¶o Ob àXÿfU H$m EH$ g~go gm‘mÝ¶
òmoV h¡& BZ‘| I{ZO Ed§ O¡{dH$ R>mog nXmW© hmoVo
h¢, Omo {H$ BZ nXmWm] H$mo ŷ{‘ go nmZr ‘| ~h
OmVo h¢& AdgmXZ àXÿfU H$mo nhMmZZm AË¶§V
H${R>Z h¡, ³¶m|{H$ do A{ZpíMV òmoV O¡go ^dZ
{Z‘m©Um| go, H¥${f go, éHo$ nmZr, ~m‹T>m| go Am¡a
ehar {ZH$mgm| go AmVo h¢& ¶o AdgmX H$^r H$^r
h‘| ‘wpíH$b ‘| I‹S>r H$a gH$Vo h¢, O¡go {H$ ¶o
ZJanm{bH$m Ho$ Ob àUmbr ‘| éH$mdQ> n¡Xm H$a
gH$Vo h¢& Obr¶ àm{U¶m| H$m X‘ KmoQ> XoVm h¡ Am¡a
nmZr H$mo A{YH$ J§Xm H$a gH$Vo h¡& J§Xm nmZr
Vmnr¶ àXÿfU H$m H$maH$ ~Z gH$Vm h¡, ³¶m|{H$ ¶o
Á¶mXm gm¡a D$Om© H$mo Ademo{fV H$aVm h¡&

{df¡bo Am¡a KmVH$ agm¶Z {df¡bo Am¡a KmVH$ agm¶Z {df¡bo Am¡a KmVH$ agm¶Z {df¡bo Am¡a KmVH$ agm¶Z {df¡bo Am¡a KmVH$ agm¶Z : ¶o Á¶mXmVa
‘mZd Ûmam CËnm{XV dñVwAm| H$m ghr Cn¶moJ ¶m
{’$a R>rH$ go AnK{Q>V Z H$aZo Ho$ H$maU hmoVm
h¡& CÚmoJm| Ûmam CËg{O©V nXmWm] ‘| hm{ZH$maH$

Fig-9 Chemical pollutants
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agm¶Zm| H$s A{YH$Vm hmoVr h¡& O¡go {H$ Aåb
Am¡a jma YmVw nmam, H¡$S>{‘¶‘ BË¶m{X OharbonZ
H$mo ~‹T>mVo h¢& Kaoby Ed§ ì¶p³VJV ê$n go ^r
agm¶Zm| Ho$ à¶moJ go agm¶{ZH$ àXÿfU H$mo ~‹T>mZo
‘| AnZm ¶moJXmZ {X¶m h¡& Kaoby g’$mB© H$maH$,
a§OH$, n|Q> Am¡a {dbo¶H$ BË¶m{X ^r {df¡bo hmoVo
h¢& Zmbm| Ed§ em¡Mmb¶ ‘| ~hmVo h¢, Vmo g§{MV hmo
OmVo h¢& ¶o VÏ¶ h¡ {H$ EH$ ~y§X BñVo‘mb {H$¶m
J¶m dmhZ Vob 25 brQ>a nmZr H$mo àXÿ{fV H$a
XoVm h¡& ¶h ‘mZm J¶m h¡ {H$ {H$gmZ {OVZm EH$
EH$‹S> ‘| H$sQ>ZmeH$ XdmB¶m| H$m à¶moJ H$aVm ho,
Cggo Xg JwZm Á¶mXm bmoJ AnZo Ka Ho$ AmJZ
Ed§ ~JrMm| ‘| Cn¶moJ H$aVo h¢&

Am¡f{Y¶m§ Am¡f{Y¶m§ Am¡f{Y¶m§ Am¡f{Y¶m§ Am¡f{Y¶m§ : Am¡f{Y¶m| Am¡a ì¶p³VJV XoI^mb
Ho$ CËnmX O¡go Am¡f{Y¶m§ gm~wZ Ed§ Kmob BË¶m{X
H$s ‘mÌm Prb Am¡a Z{X¶m| ‘| ~‹T>Vr hþB© nmB© Om
ahr h¡, {OZgo Ob àXÿfU hmoVm h¡&

O~ âcmoarZ O¡go hm{ZH$maH$ nXmW© nmZr ‘|
Ywc OmVo h¡ Vmo Bggo âcmoarg O¡gr IVaZmH$
{~‘mar hmo gH$Vr h¡& {dñV¥V OmZH$mar Ho$ {cE
XoIrE&

Ob àXÿfU H$s amoH$Wm‘ Am¡a {Z¶§ÌU
Ob àXÿfU H$mo H$‘ H$aZo Ho$ {bE {ZåZ{b{IV

gwPmd {X¶o J¶o h¢&
• CÚmoJm| go {ZH$bZo dmbo {df¡bo nXmWm] H$mo

agm¶m{ZH$ nXmWm] go CXm{gH¥$V H$aZo Ho$
níMmV hr Z{X¶m| Ed§ Prbm| ‘| àdm{hV H$aZm
Mm{hE&

• ‘b nXmWm] H$mo H$^r ^r grYo Z{X¶m| ‘| Zht
S>mbZm  Mm{hE& CÝh| nhbo Ob‘b CnMma
g§¶§Ì go JwOma H$a {’$a O¡{dH$ nXmW© H$mo
AbJ H$aHo$ ImX Ho$ ê$n ‘| BñVo‘mb H$aZm
Mm{hE&

• AË¶{YH$ agm¶{ZH$ Cd©aH$ Ed§ H$sQ>ZmeH$m|
go ~MZm Mm{hE&

• àH¥${V go àmßV An‘mO©H$ ({S>Q>aO|Q>) H$m
Cn¶moJ Á¶mXm Am¡a H¥${Ì‘ An‘mO©H$
({S>Q>aO|Q>m|) Ho$ H$‘ go H$‘ ‘mÌm ‘| à¶moJ
H$aZm Mm{hE&

• ‘Zwî¶m| Ed§ O§VwAm| Ho$ ‘¥V H$bodam| H$mo {gYo
Z{X¶m| ‘| Zht ’|$H$Zm Mm{hE

• ‘b nXmW© Am¡a Hy$‹S>o H$Mao H$mo O¡{dH$ J¡g
g§¶§Ìm| ‘| Cn¶moJ H$aHo$ BªYZ Am¡a ImX XmoZm|
àmßV H$a gH$Vo h¢&

• gaH$ma Ed§ CÚmoJm| Ho$ Ûmam Z{X¶m|, Prbm|
Vmbm~m|, Zham| Ho$ nmZr H$mo ew{ÕH$aU H$aZm
Mm{hE& CXmhaU Ho$ {bE ^mV gaH$ma Zo
J§Jm E³eZ ßbmZ Am¶mo{OV {H$¶m&

• Z{X¶m| Ho$ VQ> na no‹S>-nm¡Ym| H$mo CJmZm Mm{hE&
•  Ob àXÿfU Ho$ hm{ZH$maH$ à^md Am¡a CZHo$

amoH$Wm‘ Ho$ Cnm¶m| H$s OmZH$mar gmYmaU
OZVm H$mo hmoZr Mm{hE& aÔr nona, ßbmpñQ>H$,
ì¶W© ^moOZ nXmW© Am¡a g‹S>o ^moOZ dZñn{V
BË¶m{X H$mo Iwbo Zmbm| ‘| Zht ’|$H$Zm Mm{hE&

• 3R’s  gyÌ H$mo AnZmZm Mm{hE, {Oggo {H$
àXÿfU H$s H$‘r Ed§ AnZo g§gmYZm| H$mo
dmng àmßV H$a gH$Vo h¢&

• àXÿfU ~‹T>mZo dmbr dñVwAm| H$m Cn¶moJ H$‘
go H$‘ H$aZo H$m à¶ËZ H$a|& D$Om© Ho$ Eogo
AÝ¶ òmoVm| H$m Cn¶moJ {H$¶m OmE, {OÝh|
nwZ… àmßV {H$¶m Om gHo$ Am¡a Omo n¶m©daU
na Xþîà^md Z S>mb|&

• EH$ ~ma àmW{‘H$ ê$n go Cn¶moJ H$s JB©
dñVwAm| H$mo Xþ~mam à¶moJ ‘| bmZm Mm{hE&
CXmhaU Ho$ {bE AJa EH$ g’o$X nona Ho$ EH$
hr Va’$ N>nmH$a Xÿgao Va’$ go ̂ r h‘ BñVo‘mb
H$a gH$Vo h¢, Bggo ~hþV gmao nÞm| H$mo
N>mnZm Zht n‹S>oJm Am¡a Bg Vah go h‘ ~hþV
gmao no‹S>m| H$mo H$mQ>Zo go amoH$ gH$Vo h¢&
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

• nwZ… Cn¶moJ H$s AJbr AdñWm nwZ…MH«$U h¡& ~hþV go nXmWm] H$mo nwZ…MH«$U H$aHo$ H$m‘ ‘| bm¶m Om
gH$Vm h¡, O~ VH$ CZ‘| Cn¶moJ Ho$ bjU hmoVo h¢ Am¡a do AnK{Q>V hmoH$a à^mdnyU© Cn¶moJ Ho$
¶mo½¶ Zht ahVo& h‘ CÝh| ~ma-~ma Cn¶moJ ‘| bm gH$Vo h¡&

àmH¥${VH$ g§gmYZ h‘mao {bE àH¥${V Ho$ Ûmam àmßV B©ídar¶ H$s AX²̂ wV XoZ h¡& AJa h‘ BZH$mo ZîQ>
H$a|Jo, Vmo ¶h ‘mZd OrdZ Ho$ {bE hb Z hmoZo dmbr nhobr ~ZH$a ah OmE§Jo& h‘| BZ g§gmYZm| H$mo
ñdÀN> Am¡a ñdñW aIZm h¡, Vm{H$ AmZo dmbr nr{‹T>¶m§ ^r BZH$m Cn¶moJ H$a gHo$&

àXÿfUàXÿfUàXÿfUàXÿfUàXÿfU dm¶w àXyfUdm¶w àXyfUdm¶w àXyfUdm¶w àXyfUdm¶w àXyfU àXÿfH$àXÿfH$àXÿfH$àXÿfH$àXÿfH$
Ádmbm‘wIrÁdmbm‘wIrÁdmbm‘wIrÁdmbm‘wIrÁdmbm‘wIr Vmnr¶ D$Om©Vmnr¶ D$Om©Vmnr¶ D$Om©Vmnr¶ D$Om©Vmnr¶ D$Om© nm¡Yonm¡Yonm¡Yonm¡Yonm¡Yo
³bmoamo âbmoamo H$m~©Z³bmoamo âbmoamo H$m~©Z³bmoamo âbmoamo H$m~©Z³bmoamo âbmoamo H$m~©Z³bmoamo âbmoamo H$m~©Z (cfcs), Ob àXÿfUOb àXÿfUOb àXÿfUOb àXÿfUOb àXÿfU no¶Obno¶Obno¶Obno¶Obno¶Ob
Am¡Úmo{JH$ {df¡bo An{eîQ>Am¡Úmo{JH$ {df¡bo An{eîQ>Am¡Úmo{JH$ {df¡bo An{eîQ>Am¡Úmo{JH$ {df¡bo An{eîQ>Am¡Úmo{JH$ {df¡bo An{eîQ> Cd©aH$ Am¡a H$sQ>ZmeH$Cd©aH$ Am¡a H$sQ>ZmeH$Cd©aH$ Am¡a H$sQ>ZmeH$Cd©aH$ Am¡a H$sQ>ZmeH$Cd©aH$ Am¡a H$sQ>ZmeH$ Hw$nmofUHw$nmofUHw$nmofUHw$nmofUHw$nmofU
O¡dr¶ {dKQ>ZO¡dr¶ {dKQ>ZO¡dr¶ {dKQ>ZO¡dr¶ {dKQ>ZO¡dr¶ {dKQ>Z KQ>mZm , nwZ… BñVo‘mb, {Zb§{~V H$UH$s¶ nXmW©KQ>mZm , nwZ… BñVo‘mb, {Zb§{~V H$UH$s¶ nXmW©KQ>mZm , nwZ… BñVo‘mb, {Zb§{~V H$UH$s¶ nXmW©KQ>mZm , nwZ… BñVo‘mb, {Zb§{~V H$UH$s¶ nXmW©KQ>mZm , nwZ… BñVo‘mb, {Zb§{~V H$UH$s¶ nXmW©(spm)

• hdm, nmZr Am¡a {‘Q²>Q>r Ho$ amgm¶{ZH$ ^m¡{VH$ Am¡a O¡{dH$ bjUm| ‘| Adm§N>Zr¶ n[adV©Z H$m
àXÿfU Zm‘ h¡&

• dm¶w àXÿfU AWm©V hdm ‘| Aew{Õ¶m| H$s {‘bmdQ> h¡& Omo n¶m©daU Ho$ Ordm| Am¡a {ZOr©d KQ>H$m|
na hm{ZH$maH$ à^md S>mbVo h¢&

•  àXÿfH$ dh nXmW© h¡, Omo dmVmdaU H$mo Xÿ{fV H$aVm h¡& {Zb§{~V H$UH$s¶ nXmW© H$m~©Z ‘moZm
Am°³gmBS>, H$m~©ZS>mB Am°³gmBS>, ZmBQ´>moOZ Ed§ gë’$a Ho$ Am°³gmBS> ³bmoamo âbmoa H$m~©Z Amoa
^mar YmVwE§ BË¶m{X ‘w»¶ àXÿfH$ nXmW© h¢&

• dm¶w àXÿfU Ho$ H$maH$ … BªYZ Ho$ ObZo, dmhZm|, CÚmoJm|, Vmn {dÚwV g§¶§Ì, Zm{^H$s¶ D$Om©
g§¶§Ì, Cd©aH$ Am¡a H$sQ>ZmeH$, {Zd©ZrH$aU, ³bmoamo âbmoamo H$m~©Z Am¡a IXmZm| Ho$ H$maU dm¶w
àXÿfU hmoVm h¡&

• dm¶w àXÿfU Ho$ Ûmam h‘| ídmg g§~§Yr ~r‘m[a¶m§ Ed§ H¢$ga BË¶m{X hmoVo h¢&
• hm{ZH$maH$ nXmWm] O¡go {H$ Zm{b¶m| , {df¡bo agm¶Z Ed§ CÚmoJm| Ho$ ì¶W© nXmWm] Ho$ nmZr ‘|

{‘bZo H$mo Ob àXÿfU H$hVo h¢&
• CÚmoJm| Ûmam CËg{O©V nXmW©, Zm{b¶m| Ho$ Aƒ{eîQ>, Cd©aH$ H$sQ>ZmeH$ nXmW© Ob àXÿfU Ho$

H$maH$ h¡&
• Ob àXÿfU Ho$ à^md go ObO{ZV amoJ O¡go Q>m¶’$mBQ>, h¡Om, nr{b¶m, no{Me Am¡a Am§d BË¶m{X

amoJ ’¡$bVo h¢&
• 4R’s {gÕm§V H$mo AnZmH$a h‘ dmVmdaU àXÿfU na {Z¶§ÌU H$a gH$Vo h¢&

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?
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1. ³¶m dm¶w àXÿfU Ob àXÿfU H$m H$maH$ h¡?AS1

2. dm¶w Ed§ Ob àXÿfU Ho$ {Z¶§ÌU Ho$ {bE Amn ³¶m H$X‘ CR>m¶|Jo?AS1

3. Ob Ho$ nmofH$ VËdm| H$m ~‹T>m hþAm ñVa Ob OrdZ H$mo {H$g àH$ma à^m{dV H$aVm h¡?AS1

4. amñVo Ho$ {H$Zmao Ho$ nm¡Y| R>rH$ go ~‹T>Vo Zht & AnZo ñd`§ Ho$ {dMma àñVwV H$s{OE &AS1

5. gwYra ¶mVm¶mV nw{bg H$‘©Mmar h¡& CgHo$ ñdmñÏ¶ na ³¶m Aga n‹S>oJm gmo{ME& H$m‘ Ho$ g‘¶
CgHo$ ñdmñÏ¶ H$s gwajm Ho$ {bE Hw$N> gwPmd Xr{OE& AS2

6. AmnHo$ Amg-nmg Ho$ joÌ ¶m AnZo Jm§d ‘| Ob àXÿfU H$m ³¶m à^md n‹S>m, Bg na EH$ N>moQ>m
gm boI {bI|? AS4

7. Amn àXþfU {Z §̀ÌU g§ñWmZ OmB©E Am¡a dhm± g§ñWmnZ {b ò J ò àXþfU {Z §̀ÌU nÕ{V H$m {ZarjU
H$s{OE Am¡a Bg n| AmnHo$ {dMma àñVwV {H${OE & AS4

8. AÜ`mnH$ H$s ghm`Vm go AmnHo$ Amg-nmg Ho$ n[aga Ho$ nmoIa, Vmbm~, Ed§ Z{X`m| H$m {ZarjU
H$s{OE &

{ZåZ{b{IV A§e H$mo AdbmoH$Z Ed§ {dMma Ho$ AmYma na A§{H$V {H$`m J`m h¡ & AS4

• nmoIa, Vmbm~ Ed§ Z{X`m| H$m B{Vhmg &
• nmoIa, Vmbm~ Ed§ Z{X`m| Ho$ Ambmdm ànmpñWV Ob ómoV &
• na§namJV g§ñH¥${V
• àXþfU Ho$ A§VJ©V
• àXþfU ómoV
• Z{X`m| Ho$ VQ> no ahZo dmbo AWdm Z{X`m| Ho$ Amg-nmg OrdrV ahZo dmbo (bmoJm|)

™åÏ…ÆÁı na àXþfU H$m à^md &
9. dm¶w àXÿfU ³¶m h¡? EH$ àdmh g§{MÌ (’$mobmo {MÌ) ~ZmH$a CgH$s ghm¶Vm go BgHo$ H$maH$

Ed§ à^md Ho$ ~mao ‘| g‘PmBE& AS5

10. nmaXeu Ed§ ñdÀN> nmZr nrZo ¶mo½¶ h¡? {Q>ßnUr H$[aE? AS6

11. VmO‘hb O¡go ñ‘maH$ {M• Omo H$s dm¶w àXÿfU go à^m{dV h¡, Amn CgH$s ajm Ho$ {bE ³¶m
gwPmd X|Jo? AS6

12. {‘Q²>Q>r àXÿfU H$mo {H$g àH$ma amoH$m Om gH$Vm h¡& BgHo$ ~mao ‘| aoe‘m ̂ mfU XoZm MmhVr h¡& Amn
Cgo boI {bIH$a Xr{OE& AS6

13. g¥OZmË_H$ {dMma Ho$ nm±M ànZ Ob Ed§ dm ẁ àXþfU na V¡̀ ma H$aHo$ EH$ ßamÝV à{V`mo{JVm H$m ©̀H«$_
a{IE & AS7

14. ~mBgmBH$b H$m Cn¶moJ H$amo- ‘moQ>a Am¡a ñdMm{bV Xþn{h¶m dmhZm| go ~Mmo& lmdUr Zo ¶h Zmam
~Zm¶m ho& Amn ^r àXÿfU na Hw$N> Zmao ~ZmBE& AS6

15. AJa Amn agm`Z CÚmoJ Ho$ à~§ÝYH$ h¡, Vmo Amn Ob Ed§ dm ẁ àXþfU H$mo {Z §̀{ÌV H$aZo Ho$ {bE
H$m¡Z-gr gmdY{Z`m± ~aV|J| h¢ &AS7

16. X¡{ZH$ {OdZ ‘| H$mJO Ho$ Cn¶moJ H$mo H¡$go H$‘ H$a gH$Vo h¡? (AS 7)

{dÚmO©Z H$s A{^d¥{Õ H$s{O¶o{dÚmO©Z H$s A{^d¥{Õ H$s{O¶o{dÚmO©Z H$s A{^d¥{Õ H$s{O¶o{dÚmO©Z H$s A{^d¥{Õ H$s{O¶o{dÚmO©Z H$s A{^d¥{Õ H$s{O¶o
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What is fluorosis?

FÃ uYfi N˛Áz tzQÁz@ MÆÁ

EÁúN˛Áz ™Á¬Ó™ “{, Æz ¬‰gN˛Á LzÃz

MÆÁı utQ ∫“Á “{? u\ “ÁÂ, Æ“ÁÂ

¬‰gN˛Á LN˛ ßÆÁåN˛  u§™Á∫y

N˛Á uΔN˛Á∫ “ÏEÁ “{@ u\ÃN˛Á åÁ™

¡°ÆÓ∫ÁuÃÃ “{@ Æz ∫ÁzT ßÁz\å

EÁ{∫ úÁåy ™ı EuáN˛ âcmoarZ
(Fl) u™¬åz Ãz “Ázoy “{@ “™Á∫z

üÁÂo N˛y å¬TÁzlgÁ, üN˛ÁΔ™,

Q©™™, ™ztN˛ EÁ{∫ åz®Ó∫ u„\¬z

Nz̨  EuáN˛o™ qzfiÁı ™ı Æz u§™Á∫y utQÁF| tzoy “{@

úÁåy ÆÁ ßÁz\å ™ı Euou∫O˛ âcmoamB©S> Nz̨
N˛Á∫m Æz ∫ÁzT “ÁzoÁ “{@ “™Á∫z \{Ãz H…m N˛by §ÊáyÆ

tzΔ ™ı úzÆ\¬ ™ı âcmoarZ N˛y EuáN˛o™ ™ÁfiÁ (0.5

ppm) ÆÁ (0.5 mg/lt) “{@ “∫ ∫Áz\ u¬Æz \Áåz ƒÁ¬z

âcmoarZ N˛y ™ÁfiÁ (ßÁz\åyÆ úÁåy) ¡¢Ǫ́ ∫ÁuÃÃ N˛Á

N˛Á∫m §åoy “{@

üÁÂoyÆ ßÁTÁı ™ı úÁzu‰g¬y, tÁ∫Ãy osÁ ÆÁtƒ®y

qzfiÁı ™ı NĘ̂ N˛Á¬ Nz ¡°ÆÓ∫ÁÃyÃ N˛y ú“YÁå 1937 ™ı

N˛y TÆy@ Æz®Á∫zhyTÓg™, åÁF|§ÁF| osÁ ÆÁtƒ®y TÁÂƒÁı

™ı Ã§Ãz [ÆÁtÁ (2.0 to 7.5 ppm) ¡°ÆÓ∫ÁÃyÃ úÁÆÁ

TÆÁ@ ßÁz\å ™ı EuáN˛o™ ¡°ÆÓ∫ÁFg úÁÆÁ TÆÁ@

âcmoamgrg Nz̨  YÁ∫ üN˛Á∫ “{@ tÁÂoÁı Nz̨ , ™ÃÓ‰gÁı

Nz̨ , NĘ̂ N˛Á¬ Nz̨  EÁ{∫ oÊufiN˛Á oÊfiNz̨  @ sÁzgz TÁÂƒÁı ™ı uÃ¢|̨

tÁÂoÁı N˛Á âcmoamgrg úÁÆÁ \ÁoÁ “{@ FÃNz̨  E¬ÁƒÁ

ET∫ ™ÃÓ‰gÁz, NĘ̂ N˛Á¬ osÁ EúÊT¬ÁzT úÁÆzTÆz oÁz Æz

<Euo-qzufiÆoÁ> N˛Á GtÁ“∫m Ã™^Á \ÁoÁ “{@ \“ÁÂ

ú∫ N˛™ âcmoamgrg ÆÁ N˛™ oyƒ¿oÁ N˛Á âcmoamgrg “Áz
ƒ“ÁÂ §ÄÁÁı N˛Áz uƒbÁu™åÃ osÁ N˛u¡ΔÆ™ N z̨ Euou∫O˛

ÃÊúÓ∫N˛ tzN˛∫ ™ÃÓ‰gÁı Nz̨  âcmoamgrg Ãz §YÁÆÁ \Á

ÃN˛oÁ “{@

Få Ãßy qzfiÁı ™ı Ãßy §ÄÁz (0.1.5 ppm)

âcmoarZ ÆÏO˛ úÁåy T¿“m N˛∫ tÁÂoÁı Nz̨  âcmoamgrg N˛Á

uΔN˛Á∫ “Áz\Áoz “¯@ ÀsÁÆy tÁÂo N˛eÁz∫ EúÁ∫tΔy|

EÁ{∫ tÓáy Ã¢z̨ t “Áz \Áoy “{@ tÁÂoÁı N˛y oÏN ‰̨gz “ÁzåÁ

ßy utQÁF| tzoÁ “{@ TzmÏƒÁ¬T™, NĘ̂ N˛Á¬ Nz̨  uƒNw̨ uo

N˛Á âcmoamgrg “{@ Æz âcmoamgrg Nz̨  qzfiyÆ ßÁTÁı ™ı

§ÄÁÁı Nz̨  ú{∫Áı ™ı utQÁF| tzoÁ “{@ Æz Gã“Î §ÄÁÁı ™ı

utQÁF| tzoÁ “{@ u\åNz̨  ßÁz\å ™ı N˛Áu¡ΔÆ™ N˛y N˛™y

“Ázoy “{@

¡°ÆÓ∫ÁF|g N˛y [ÆÁtÁ ™ÁfiÁ ™ı [ÆÁtÁ Ã™Æ

oN˛ Ãzƒå Ãz NĘ̂ N˛Á¬ ™ı (“ugΩgÆÁı) ™ı uƒN w̨oy utQÁF|

tzoy “{@ Æz Gå qzfiÁı ™ı oyÃ ÃÁ¬ Ãz EuáN˛ G™¿ Nz̨

¬ÁzTÁı ™ı utQÁF| tzoÁ “{@ Få qzfiÁı ™ı NĮ̈ ÂL ÆÁ §Áz∫ƒz¬

Nz̨  úÁåy Ãz åty N˛Á úÁåy úyåz Nz̨  u¬L GúÆÁzT ™ı

¬ÁåÁ EXZÁ “ÁzoÁ “{@

Få uƒNw̨ uoÆÁı Ãz §Yåz Nz̨  u¬L §ÄÁÁı Nz̨

ßÁz\å ™ı N˛Áu¡ΔÆ™ N˛y Ã“Î ™ÁfiÁ N˛Á GúÆÁzT

uN˛ÆÁ \ÁåÁ YÁu“L@ N˛Áu¡ΔÆ™ N˛Á EXZÁ ÀfiÁzo tÓá

“{@ ¬zuN˛å Æz ™“ıTÁ “ÁzoÁ “{@ ¬zuN˛å LzÃy N˛F| Ã£\yÆÁÂ

“{ , u\å™ı N˛Áu¡ΔÆ™, ™{TízuΔÆ™ EÁ{∫ uƒbÁu™å Ãy

N˛y §w“t ™ÁfiÁ úÁÆy \Áoy “{@ GtÁ“∫m “∫y

o∫N˛Á∫y, uo¬, N˛ÆÁ|úÁN˛, ∫ÁTy, TÏ‰g, EÁ©¬Á,

“∫yu™Y| EÁty@ ÀNǪ́¬y §ÄÁÁı ™ı ™ÜÆÁ’ ßÁz\å ™ı

tÓá osÁ “∫y o∫N˛Á∫yÆÁı N˛Á Ã™ÁƒzΔ “ÁzoÁ “{@

ANNEXURE

Fluorosis
Disease
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H$hVo h¡ &
H$jm _| AÜ`m{nH$m Ûmam ÀƒÁÀ·Æ eãX ú‰jÁoo

g_` BñVo_mb {H$`m OmVm h¡ & {H$ ñdñÏ` (AÀN>m)
ì`dhma, H$aZm Mm{hE & Bg eãX H$mo h_ AgmZr
go g_P gH$Vo h¡ & Zm H$s GbQ>m & AJa ñdmñÏ`
AÀN>m hmo Vmo h_ emar[aH$, _mZ{gH$ VWm
gm_m{OH$ H$m ©̀ R>rH$ go H$a gH$Vo h¡ &

H$jm _| {ejm àmá H$aZo _| ê${M {XImZo na
h_ Xþ{Z`m| Ho$ {df` _| g_P gH$Vo h¢ & Bg
ì`dhma H$mo ñdñW ì`dhma H$hVo h¢ & {ejm _| é{M
Z boZm {dnarV AdñWm AñdñW h¡ & AWm©V
em[a[aH$, _mZ{gH$ Am¡a gm_m{OH$ ê$n go AZwHy$b
H$m_ H$aZm ñdñWVm h¡ &

{MÌ _| Xo{IE & n§Mm`V H$m`m©b` H$s Xrdmam|
na gw{MV {H$`o J`o gyMZmAm| H$mo n{‹T>E &

Š`m| ñWm{Z` n§Mm`V BZ gyMZmAm| H$mo
àX{e©V H$aVo h¢ ?
BZ gwMZmAm| go h_| Š`m nVm MbVm h¡?
Š`m hmoJm AJa H$moB© BZ gwMZmAm| H$mo
Cn`moJ _| H$hr bm òJm ?
H$m¡Z-gr F$Vw _| _ÀN>am| H$s CËnÎmr
Á`mXm hmoVr h¡ ? Am¡a ò h_ na H¡$gm
à^md S>mbVo h¡ ?

C~cm nmZr {nZm go ‘³Ir¶m| Ho$ gH«$‘U
VWm ‘ÀN>am| go hmoZodmco hm{Z¶m| go ~MH$a h‘
ñdñW ah gH$Vo h¡&
ñdmñÏ` Am¡a CgH$s {d\$bVm ñdmñÏ` H$mñdmñÏ` Am¡a CgH$s {d\$bVm ñdmñÏ` H$mñdmñÏ` Am¡a CgH$s {d\$bVm ñdmñÏ` H$mñdmñÏ` Am¡a CgH$s {d\$bVm ñdmñÏ` H$mñdmñÏ` Am¡a CgH$s {d\$bVm ñdmñÏ` H$m
_hËd …_hËd …_hËd …_hËd …_hËd …

ñdmñÏ` eãX h_ H$B© ~ma gwZVo VWm ñd §̀
^r Cn`moJ H$aVo h¢ & H$^r AnZo Am¡a H$^r Xÿgao
Ho$ g§X^© _| O¡go, O~ h_ H$hVo h¢ _oar XmXr H$m
ñdmñÏ` R>rH$ Zhr h¡ & h_mao AÜ`mnH$ h_| S>m±Q>Vo
h¡ V~ H$hVo h¡ {H$ Amn H$m ì`dhma ñdñW Zht
h¡ & ñdñW eãX H$m Š`m AW© h¡ ? h_ {dMma H$a|
Vmo nm`|Jo {H$ BgH$m AW© R>rH$ hmoZm h¡ & h_ R>rH$
hmoZm Ho$ à^mdr ê$n go H$m_ H$aZo Ho$ AW© _| ^r
bo gH$Vo h¡ & XmXr ̀ {X ~mOma OmVr ̀ m nS>mo{g`m|
go {_b gH$Vr h¡ Vmo dh R>rH$ h¡ Am¡a ñdñW Z
ahZo na do Eogm Zht H$a nmVr {Ogo AñdñWVm

nmZr H$mo C~mb H$a hr nrZm Mm{hEnmZr H$mo C~mb H$a hr nrZm Mm{hEnmZr H$mo C~mb H$a hr nrZm Mm{hEnmZr H$mo C~mb H$a hr nrZm Mm{hEnmZr H$mo C~mb H$a hr nrZm Mm{hE
_ÀN>aXmZr Cn`moJ (BñVo_mb) H$aZm Mm{hE&_ÀN>aXmZr Cn`moJ (BñVo_mb) H$aZm Mm{hE&_ÀN>aXmZr Cn`moJ (BñVo_mb) H$aZm Mm{hE&_ÀN>aXmZr Cn`moJ (BñVo_mb) H$aZm Mm{hE&_ÀN>aXmZr Cn`moJ (BñVo_mb) H$aZm Mm{hE&
AnZo AaVam\$ Ho$ dmVmdaU H$m o ñdÀN> Ed§AnZo AaVam\$ Ho$ dmVmdaU H$m o ñdÀN> Ed§AnZo AaVam\$ Ho$ dmVmdaU H$m o ñdÀN> Ed§AnZo AaVam\$ Ho$ dmVmdaU H$m o ñdÀN> Ed§AnZo AaVam\$ Ho$ dmVmdaU H$m o ñdÀN> Ed§
gm\$ aIZm Mm{hE&gm\$ aIZm Mm{hE&gm\$ aIZm Mm{hE&gm\$ aIZm Mm{hE&gm\$ aIZm Mm{hE&
OJh-OJh na nmZr O_mhm oZ o  X oZ m ZhrOJh-OJh na nmZr O_mhm oZ o  X oZ m ZhrOJh-OJh na nmZr O_mhm oZ o  X oZ m ZhrOJh-OJh na nmZr O_mhm oZ o  X oZ m ZhrOJh-OJh na nmZr O_mhm oZ o  X oZ m Zhr
Mm{hE&Mm{hE&Mm{hE&Mm{hE&Mm{hE&
VmOm, Ja_ (ImZm) ^moOZ ImZm Mm{hEVmOm, Ja_ (ImZm) ^moOZ ImZm Mm{hEVmOm, Ja_ (ImZm) ^moOZ ImZm Mm{hEVmOm, Ja_ (ImZm) ^moOZ ImZm Mm{hEVmOm, Ja_ (ImZm) ^moOZ ImZm Mm{hE
^moOZ go nhbo hme YmoZm Mm{hE &^moOZ go nhbo hme YmoZm Mm{hE &^moOZ go nhbo hme YmoZm Mm{hE &^moOZ go nhbo hme YmoZm Mm{hE &^moOZ go nhbo hme YmoZm Mm{hE &
em¡À`mb` go AmZo Ho$ ~mX hmVm| H$m o YmoZmem¡À`mb` go AmZo Ho$ ~mX hmVm| H$m o YmoZmem¡À`mb` go AmZo Ho$ ~mX hmVm| H$m o YmoZmem¡À`mb` go AmZo Ho$ ~mX hmVm| H$m o YmoZmem¡À`mb` go AmZo Ho$ ~mX hmVm| H$m o YmoZm
Mm {hE&Mm{hE&Mm{hE&Mm{hE&Mm{hE&
em¡À`mb` H$m hr Cn`moJ H$aZm Mm{hE &em¡À`mb` H$m hr Cn`moJ H$aZm Mm{hE &em¡À`mb` H$m hr Cn`moJ H$aZm Mm{hE &em¡À`mb` H$m hr Cn`moJ H$aZm Mm{hE &em¡À`mb` H$m hr Cn`moJ H$aZm Mm{hE &
^moOZ gm_J«r H$mo ‹T>H$ H$a hr aIZm Mm{hE&^moOZ gm_J«r H$mo ‹T>H$ H$a hr aIZm Mm{hE&^moOZ gm_J«r H$mo ‹T>H$ H$a hr aIZm Mm{hE&^moOZ gm_J«r H$mo ‹T>H$ H$a hr aIZm Mm{hE&^moOZ gm_J«r H$mo ‹T>H$ H$a hr aIZm Mm{hE&
Or`m| H$mo YmoH$a hr BñVo_mb H$aZm Mm{hE &Or`m| H$mo YmoH$a hr BñVo_mb H$aZm Mm{hE &Or`m| H$mo YmoH$a hr BñVo_mb H$aZm Mm{hE &Or`m| H$mo YmoH$a hr BñVo_mb H$aZm Mm{hE &Or`m| H$mo YmoH$a hr BñVo_mb H$aZm Mm{hE &

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

11
h_ AñdñW Š`m| hmoVo h¡?

(Why do we fall ill?)
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ñdmñÏ` Ho$ {bE ì`º$rJV Am¡a gm_m{OH$ñdmñÏ` Ho$ {bE ì`º$rJV Am¡a gm_m{OH$ñdmñÏ` Ho$ {bE ì`º$rJV Am¡a gm_m{OH$ñdmñÏ` Ho$ {bE ì`º$rJV Am¡a gm_m{OH$ñdmñÏ` Ho$ {bE ì`º$rJV Am¡a gm_m{OH$
AdñWmE± XmoZm| à^mdr …AdñWmE± XmoZm| à^mdr …AdñWmE± XmoZm| à^mdr …AdñWmE± XmoZm| à^mdr …AdñWmE± XmoZm| à^mdr …

ñdñW H$m AW© `{X emar[aH$ _mZ{gH$ Am¡a
gm_m{OH$ ñ{W{V H$m AÀN>m hmoVm h¡ Vmo ̀ h AnZo
Amn àmá H$s Om gH$Zo dmbr dñVw Zht h¡ & g^r
Ordm| H$m ñdmñÏ` CZHo$ dmVmdaU na {Z ©̂a H$aVm
h¡ & dmVmdaU _| ̂ m¡{VH$ dmVmdaU ̂ r gpå_{bV
h¡ & AV… CXmhaUmW© Vy\$mZ H$s pñW{V _| g^r Ho$
ñdmñW na IVam hmoVm h¡ & Bggo ^r _hËdnyU©
h_mam gm_m{OH$ n`m©daU h¡ & Omo h_mao ñdmñÏ`
na à^md S>mbVm h¡ & h_ Jm±d, eha ̀ m _hmåJa
_| ahVo h¢ & Eogo ñWmZm| na ^m¡{VH$ n`m©daU ^r
gm_m{OH$ n`m©daU na Am{lV hmoVm h¡ & {dMma
H$s{O ò {H$, `{X H$moB© g§ñWm, H$Mam EH$Ì H$aHo$
AnK{Q>V Z H$ao Vmo H$moB© g§ñWm, H$Mam EH$Ì
H$aHo$ AnK{Q>V Z H$ao Vmo H$moB© ñWmZ H¡$gm hmoJm?
Zm{b`mÂ gm\$ H$aZo, `m nmZr H$s J{b`m| go
{ZH$mgr Z hmo Am¡a dh O_m ah Om` Vmo Cgo
hQ>mZo H$s {Oå_oXmar H$moB© Z bo Vmo ? `{X H$Mam
J{b`m| ÆÁ amñVmo _o§ n‹S>m aho oÁz Zm{b`m±  éH$ \ÁL

Am¡a J§Xm nmZr O_m hmo Om` V~ Š`m Eogr OJh
na h_ ñdñW ah gH$Vo h¡? AWm©V ì`{º$JV
ñdmñW Ho$ {bE gm_m{OH$ ñdÀN>Vm _hËdúÓm| h¡ &

{H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn -1
AnZo ñWmZr` {ZƒÁÃ (n§Mm`V, ™ÏuãÃnb
H$mnm}aoeZ) H$s OmZH$mar àmá H$s{O`o
Omo ñdÀN> nò  Ob CnbãY H$amVr h¡ &

AmnHo$ Jbr _wh„o H$s g^r bmoJm| H$mo Š`m
ñìmÀN> Ob àmá hmoVr h¡ &

If they do not have discuss it?

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -2

• AmnHo$ nmg n‹S>mog _| R>mog ì`s| nXmW©
(Hy$‹S>o H$Mao) H$m à~ÝYZ H$aZo dmbo ñWmZr`
{ZH$m` H$m nVm bJmB ò &

• Š`m CgH$s H$m ©̀ {d{Y C{MV Am¡a n`m©á
h¡ ?

• `{X Zht Vmo Amn {H$Z gwYmam| H$s gbmh
X|Jo ?

• à{V{XZ/gámh R>mog H$Mao H$s _mÌm KQ>mZo
_| AmnH$m n[adma Š`m gh`moJ H$a gH$Vm
h¡ ?

ñdñW ahZo Ho$ {bE ^moOZ H$s Amdí`H$Vm
hmoVr h¡ Am¡a ̂ moOZ nmZo Ho$ {bE H$m™ H$aZm n‹S>Vm
h¡ & BgHo$ {bE H$m_ H$aZo H$s CnbãYVm hmoZm
Amdí`H$ h¡ & ì`{º$JV ñdmñÏ` ñdñW ahZo Ho$
{bE gwIr ahZm hmoJm & AJa h_ EH$ Xÿgao go S>ao
gh_| ahVo h¡, Amng _| Xÿì¶©dhma H$aVo h¢ Vmo gwIr
Zht ah gH$Vo Am¡a ñdñW ^r Zht ah gH$Vo &

ì`{º$JV ñdmñW Ho$ {bE gm_m{OH$ g_mZVm
Am¡a emÝVr Amdí`H$ h¢ & h_ Eogo AZoH$ CXmhaU
nm gH$Vo h¡ {OZgo gm_m{OH$ pñW{V Am¡a ì`{º$JV
ñdmñW Ho$ ~rM grYm g§~ÝY {gÕ hmoVm h¡ &

ñdñW Am¡a amoJ_wº$ Ho$ ~rM AÝVa …ñdñW Am¡a amoJ_wº$ Ho$ ~rM AÝVa …ñdñW Am¡a amoJ_wº$ Ho$ ~rM AÝVa …ñdñW Am¡a amoJ_wº$ Ho$ ~rM AÝVa …ñdñW Am¡a amoJ_wº$ Ho$ ~rM AÝVa …

`{X ñdmñW H$m AW© D$na ~Vm`r pñW{V h¡
V~ amoJ H$m Š`m AW© h¡ ? amoJ eãX H$m AW©
{dM{bV ñdmñW… AWm©V Amam_ H$s pñW{V H$m Z
ahZm & {H$ÝVw Bg eãX amoJ H$m Cn`moJ gr{_V
g§X^© _| {H$`m OmVm h¡ & amoJ Ho$ {df` _| ~mV
H$aVo h¢ V~ h_§o Amam_ Z hmoZo Ho$ {d{eï> H$maU
H$m nVm hmoVm h¡ & BgH$m AW© `h Zht {H$ h_
amoJ H$m _yb H$maU OmZVo h¢ & h_ H$hVo h¢ {H$
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h_mam eara AZoH$ àH$ma Ho$ HVH$m| go ~Zm

h¡ O¡go h_Zo nmR> 6 _| n‹T>m h¡ & ̀ o HVH$ H$m{`©H$s

VÝÌ ̀ m A§J àUm{b`m± ~ZmVo h¡ Am¡a eara Ho$ {bE

H$m`© H$aVo h¡ & àË`oH$ A§J àUm{b _| {d{eï> A§J

hmoVo h¡ {OZH$m {deof H$m_ hmoVm h¡& O¡go nmMZVÝÌ

_| Am™me`, A§ÁV BË`m{X hmoVo h¢ Omo ~mha go

{bE ̂ moOZ H$mo nMmVo h¢ & _m§gnoer - AñWr VÝÌ

Omo h{È>`m| Am¡a _m Âg no{Δ`m| ~Zm h¡ h_mao eara

H$mo g§J{R>V aIVm Am¡a J{V H$aZo _| ghm`Vm

H$aVm h¡&

amoJ H$s AdñWm _| {H$gr EH$ ̀ m A{YH$ VÝÌ

H$s aMZm AWdm H$m ©̀ _| ~Xbmd AmVm h¡ Omo ~wam

hmoVm h¡ &

ò ~wao ~Xbmd Hw$N> bjU {dH${gV H$aVo h¡

{OÝh| amoJ H$hVo h¢ amoJ Ho$ bjUm| go AZw^d

hmoVm h¡ {H$ Hw$N> JbV h¡ & Bg{bE {ga XþIZm,

Im§gr, nVboXñV, Kmd _| _dmX BË`m{X Hw$N>

bjU h¡§ Omo amoJ H$s OmZH$mar XoVo h¢ & Xmo amoJ H$s

gyMZm XoVo h¡ naÝVw Š`m amoJ h¡ `h Zht OÁåVo &

CXmhaU Ho$ {b`o {gaXX© Ho$db narjmAm| Ho$ VZmd

Ho$ H$maU go gH$Vm h¡ `m _pñVîH$ Áda O¡gr

{H$gr AÝ` XO©Z ^a amoJm| Ho$ H$maU Wr &

{M{H$ËgH$ BZ bjUm| H$s OmZH$a CZHo$

AmYma na amoJ N˛Áz nhMmZVo h¡ & bjU {d{eï>

amoJ H$s CnpñW{V H$s gyMZm XoVo h¡ & {M{H$ËgH$

Hw$N> à`moJembm Om§M H$admH$a amoJ Ho$ {df` _|

{ZYm©aU H$aVo h¢ &

H$moB© no{Me go nr{‹S>V h¡ naÝVw h_| nVbo XñV hmoZo
H$m dmñVdrH$ H$maU nVm Zht hmoVm h¡ & EH$
{d{eï> amoJ go nr{‹S>V Z hmoZo na ̂ r h_| H$moB© H$ï>
hmo gH$Vm h¡ & amoJ Z hmoZo H$m AW© ñdñW hmoZm
Zht h¡ & EH$ ZV©H$ Ho$ {bE ñdñW hmoZo H$m AW©
AnZo eara H$mo H${R>Z naÝVw AmH${f©V _wÐm _|
_mo‹S>Zo H$s j_Vm h¡ & ~mgwar dmXH$ H$m ñdñW
hmoZm CgHo$ \o$\$‹S>m| _| gm§g ^aZo H$s j_Vm na
AmYm[aV h¡ {Oggo dh ~m§gwar Ho$ gwam| na {Z`ÝÌU
aI gHo$ & h_ g~H$s {d{eï> j_Vm H$mo nhMmZZm
dmñV{dH$ ñdmñW Ho$ {bE Amdí`H$ h¡ & nhYÁZ
Zo `mo½` amoJ Ho$ Z hmoZo na ^r ñdmñW Iam~ hmo
gH$Vm h¡ & `hr H$maU h¡ {OgHo$ hoVw h_ O~
ñdmñW Ho$ ~mao _| {dMma H$aVo h¢ Vmo h_| g_mO
Am¡a g_wXm` Ho$ {df` _| ^r gmoMZm Mm{hE &
Xÿgar Amoa O~ h_ amoJ H$s ~mV H$aVo h¡ V~
ì`{º$ Ho$ H$ï> Ho$ {df` _| gm|MVo h¢ &

AÀN>o ñdmñW Ho$ {bE Amdí`H$ Xmo pñW{V`m±
~VmB ò &
amoJ _wº$ ahZo Ho$ {bE {H$Z Xmo pñW{V`mo§
H$m hmoZm Amdí`H$ h¡ ?
D$namoº$ XmoZm| àíZm| Ho$ CÎma g_mZ h¢ `m
{^Þ ? Š`m| ?

amoJ Am¡a CZHo$ H$maUamoJ Am¡a CZHo$ H$maUamoJ Am¡a CZHo$ H$maUamoJ Am¡a CZHo$ H$maUamoJ Am¡a CZHo$ H$maU

amoJ H¡$go {XIVm h¡ amoJ H¡$go {XIVm h¡ amoJ H¡$go {XIVm h¡ amoJ H¡$go {XIVm h¡ amoJ H¡$go {XIVm h¡ ?
{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn -3

AmB ò h_ amoJ Ho$ {df` Am¡a A{YH$ OmZo
nhbo Vmo `h H¡$go nVm Mbo {H$ H$moB© amoJ h¡ ?
Xÿgao eãXm| _| h_ H¡$go OmZVo h¢ {H$ eara Ho$
gmW Hw$N> JbV h¡ ?
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VmËH$m{bH$ Vrd« amoJ Am¡a ñdmñW H$s H$_OmoarVmËH$m{bH$ Vrd« amoJ Am¡a ñdmñW H$s H$_OmoarVmËH$m{bH$ Vrd« amoJ Am¡a ñdmñW H$s H$_OmoarVmËH$m{bH$ Vrd« amoJ Am¡a ñdmñW H$s H$_OmoarVmËH$m{bH$ Vrd« amoJ Am¡a ñdmñW H$s H$_Omoar
h_ g_P gH$Vo h¡ {H$ VmËH$m{bH$ Am¡a

XrK©H$m{bH$ amoJ h_mao ñdmñW na à^md S>mbVo
h¢& h_mao eara Ho$ {H$gr ^mJ Ho$ R>rH$ Vah H$m_
H$aZo Ho$ H$moB© amoJ à^m{dV H$aVm h¡ Vmo h_mam
gm_mÝ` ñdmñW na à^md S>mbVo h¢ & h_mao eara
Ho$ {H$gr ^mJ Ho$ R>rH$ Vah H$m_ H$aZo H$m H$moB©
amoJ à^m{dV H$aVm h¡ Vmo h_mam gm_mÝ` ñdmñW
ßr à^m{dV hmoVm h¡ & Eogm Bg{bE h¡ {H$
gm_mÝ` ñdmñW Ho$ {b`o eara Ho$ g^r ^mJm| H$m
R>rH$ H$m ©̀ H$aZm Amdí`H$ h¡ & VmËH$m{bH$ amoJ
OëXr R>rH$ hmo OmVo h¡ Bg {bE ñdmñW na ~‹S>m
à^md S>mbZo H$m g_` Zht {_bVm naÝVw
XrK©H$mbrZ amoJm| H$m _w»` à^md hmoVm h¡ &

CXmhaU Ho$ {bE gm_mÝ` gXuIm§gr Omo H$^r
Z H$^r h_ g~H$mo hmoVr h¡ BgH$m Aga EH$
gámh Ho$ ^rVa g_má hmo OmVm h¡ & Bggo h_mao
ñdmñ·` na ~wam à^md Zht n‹S>Vm & Bggo h_mam
dOZ H$_ hmoZm, gm§g éH$Zm Zht hmoVm & gmam
g_` WH$mZ Zht hmoVr Hw$N> {XZm| H$s Im±Ãr gXu
gz & Eogo h_ Hw$N> {XZ {dÚmb` Zht Om nmVo &
naÝVw XrK©H$m{bH$ {~_mar O¡go \w$ß\w$g H$m j`
amoJ (Q>r.~r. A\$b§½g) hmoVr h¡ Vmo h_ nyam df©
~r_ma ahVo h¢ & dOZ KQ> OmVm h¡ & gmam g_`
WH$mZ ahVr h¡ & {dÚmb` _§o Omo {gIm`m OmVm
h¡, Zht grI nmVo & Xÿgao eãXm| _| h_mam ñdmñW
~hþV bå~o g_` VH$ R>rH$ Zht hmoVm & XrK©H$m{bH$
amoJ, VmËH$m{bH$ {~_mar H$s Anojm J§^ra Am¡a
bå~m à^md S>mbVm h¡ &

amoJm| Ho$ H$maU …amoJm| Ho$ H$maU …amoJm| Ho$ H$maU …amoJm| Ho$ H$maU …amoJm| Ho$ H$maU …
amoJ {H$g H$maU hmoVo h¢ ? O~ Bg {df`

na {dMma {H$`m OmVm h¡ Vmo h_| `mX aIZm

VmËH$m{bH$ Vrd« VWm XrK©H$mbrH$ amoJ …-VmËH$m{bH$ Vrd« VWm XrK©H$mbrH$ amoJ …-VmËH$m{bH$ Vrd« VWm XrK©H$mbrH$ amoJ …-VmËH$m{bH$ Vrd« VWm XrK©H$mbrH$ amoJ …-VmËH$m{bH$ Vrd« VWm XrK©H$mbrH$ amoJ …-

amoJ H$s J§^raVm AZoH$ KQ>H$m| na {Z^©a
H$aVr h¡ & g~go à_wI KQ>H$ h¡ CgH$s Ad{Y &
Hw$N> amoJ Aën H$m{bH$ hmoVr h¢ Am¡a BÝh| Vrd«
amoJ (EŠ ỳQ>) H$hVo h¢ & h_ g~ AZŵ d go OmZVo
h¡ {H$ gm_mÝ` gXu (H$_ g_` Ho$ {bE) Hw$N>
{XZm| _| g_má hmo OmVr h¡ & Hw$N> ~r_m[a`m± bå~o
g_` O¡go OrdZ ^a ahVr h¡ & CÝh| XrK©H$mbrH$
(H«$m{ZH$) amoJ H$hVo h¢ & CXmhaU Ho$ {bE
hmsrnmÂd H$m g§H«$_U OrdZ ̂ a ahVm h¡ Omo ̂ maV
Ho$ Hw$N> ^mJm| Ho$ gm_mÝ` ê$n go nm`m OmVm h¡ &

{H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn {H«$`m H$bmn - 4

AnZo Amg nmg _| Om§M H$s{O ò &

1) {nN>bo VrZ _hrZm| _| {H$VZo bmoJmo VmËH$m{b
Vrd« amoJ go nr{‹S>V hþE &

2) Bgr Ad{Y _| {H$VZo bmoJm| H$mo XrK©H$m{bH$
~r_mar hþB© &

3) AmnHo$ nmg n‹S>m¡g _o§ Hw$b {H$VZo bmoJ
VmËH$m{bH$ ê$n go ~r_ma h¡ ?

Š`m (1) Am¡a (2) àíZm| Ho$ CÎma ^Þ h¢ ?

Š`m (2) Am¡a (3) àíZm| Ho$ CÎma _| AÝVa
h¢ ?

AmnHo$ {dMma _| AÝVa H$m Š`m H$maU
hmo gH$Vm h¡ ? Bg AÝVa H$m OZVm Ho$
gm_mÝ` ñdmñW na Š`m à^md hmo gH$Vm
h¡ ?
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Mm{h`o {H$ amoJ Ho$ H$maUm| Ho$ H$B© ñVa h¢ &
CXmhaU Ho$ {bE EH$ {eew A{Vgma (úVbo
XñV) go nr{‹S>V h¡ Vmo h_ H$hVo h¢ {H$ {eew H$mo
{dfmUw g§H«$_U Ho$ H$maU nVbo XñV hmoVo h¡ Vmo
amoJ H$m àW_ H$maU {dfmUw h¡ &

AJbm àíZ CR>Vm h¡ {H$ g§H«$m_H$ {dfmUw
H$hm± go AmVm h¡ ? _mZmo {H$ h_| nVm MbVm h¡
{H$ {dfmUw Zo AñdÀN> nmZr nrZo go eara _|
àdoe {H$`m & {H$ÝVw Eogm AñdÀN> Ob H$B©
{eewAm| Zo {X`m hmoJm & Vmo Eogm Š`m H$maU h¡
{H$ Bg EH$ {eew H$mo nVbo XñV hmoZo bJo O~{H$
AÝ` {eewAm| H$mo Zht &

EH$ H$maU hmo gH$Vm h¡ {H$ `h {eew ñdñW
Zht h¡ & Bgrgo Xÿ{fV nmZr nrZo go Bgo OëXr
A{Vgma hmo J`m & AÝ`{eew Omo ñdñW h¡ CÝh|
`h amoJ Zht hþAm & `h {eew ñdñW Š`m| Zht
h¡? em`X Bg{bE {H$ Bgo AÀN>m ^moOZ n`m©á
_mÌm _| Zht {_bVm & AWm©V AÀN>m nmofU,
Xÿgao ñVa na amoJ H$m H$maU hmo J`m h¡ & Bg
{eew H$mo C{MV nmofU Š`m| Zht {_bm ? em`X
`h Jar~ Ka _| OÝ_m h¡ Bgr{bE &

`h ^r hmo gH$Vm h¡ {H$ Bg {eew H$m H$moB©
AZwdm§{eH$ A§Va h¡ {OgHo$ H$maU `h nVbo XñV
go nr{‹S>V h¡ Am¡a {dfmUwAm| g§nH©$ H$m Bg na
erK« à^md n‹S>m h¡ & {dfmUwAm| Ho$ {~Zm, nmofU
_| H$‘r ̀ m AZwdm§{eH$ AÝVa AHo$bo go nVbo XñV
Zht hmoVo & naÝVw {dfmUwAm| H$s CnpñW{V _|
nmofU _| H$_r `m AZwdm§{eH$s AÝVa go A{V[aº$
à^md hmoVm h¡ &

{eew Ho$ {bE ñdÀN> Ob Š`m| Zht {_bm ?
em`X {eew H$m n[adma Ohm± ahVm h¡ dhm± OZVm
Ho$ {bE n`m©á gw{dYmE± Zht h¢ & AV… Jar~r
Am¡a OZVm Ho$ {bE gw{dYmE± H$m Z hmoZm, amoJ
H$m Vrgam ñVa H$maU hmo gH$Vm h¡ &

Bggo ñnï> hmoVm h¡ {H$ àË òH$ amoJ H$m EH$
_w»` H$maU Am¡a H$B© AÝ` ghm`H$ H$maU hmoVo h¢&
AZoH$ amoJm| Ho$ EH$ go A{YH$ H$maU hmo gH$Vo h¢ &
g§H«$m_H$ Am¡a Ag§H«$m_H$ amoJ H$maU …g§H«$m_H$ Am¡a Ag§H«$m_H$ amoJ H$maU …g§H«$m_H$ Am¡a Ag§H«$m_H$ amoJ H$maU …g§H«$m_H$ Am¡a Ag§H«$m_H$ amoJ H$maU …g§H«$m_H$ Am¡a Ag§H«$m_H$ amoJ H$maU …

h_ O~ amoJ Ho$ H$maU Ho$ {df` _| {dMma
H$aVo h¢ Vmo h_mam Ü`mZ g_wXm` Am¡a g_mO Ho$
ñdmñW na ^r hmoZm Mm{h`o & Bgr àH$ma Wmo‹S>m
Am¡a AmJo gm|MVo h¡ Vmo amoJ Ho$ àW_ H$maU Xmo
àH$ma Ho$ hmoVo h¢ & EH$ g_yh g§H«$m_H$ _mÜ`_
~hþYm gyú_Ordm| Ho$ H$maU hmoZo dmbo amoJm| H$m h¡
Am¡a Xÿgam g§H«$m_H$ Ordm| Ûmam Zhr§ hmoZo dmbo
amoJm| H$m g_yh &

gyú_ Ordm| Ho$ H$maU hmoZo dmbo amoJ g§H«$m_H$
H$hbmVo h¡& gyú_ Ord g_mO g_wXm` _§o \¡$b
OmVo h¡§ Bgr àH$ma amoJ ^r CZHo$ gmW \¡$b OmVo
h¢&

Š`m g^r amoJ ~r_ma/amoJr Ho$ g§nH©$ _|
AmZo dmbo bmoJm| _| \¡$bVo h¢ ?
H$m¡Z-go amoJ h¡ Omo \¡$bVo Zht ?
amoJr Ho$ gånH©$ Ûmam Zht \¡$bZo dmbo amoJ
AÝ` ì`{º$`m| _| {H$g àH$ma {dH${gV
hmoVo h¢ ?

AWm©V Hw$N> amoJ g§H«$m_H$ _mÜ`_ Ho$ H$maU
Zht hmoVo & CZHo$ H$maU AbJ-AbJ hmo gH$Vo
h¡ {H$ÝVw H$moB© ~mhar H$maU, O¡go gyú_ Ord Zht
hmoVo Omo g_mO _| \¡$b gH$Vo h¢ & ~pëH$ `o
~hþYm Am§V[aH$ H$maUm| go hmoVo h¢ & Ag§H«$m_H$
hmoVo h¢ &

GtÁ“∫m Nz̨  u¬L N˛F| üN˛Á∫ Nz̨  H°$Ýga \yåy
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~hþV dfm] go g~ g_PVo ò {H$ nopßQ>H$
Abga Ho$ H$maU Aåbr`Vm hmoVr h¡ {Oggo noQ> _|
VWm J«gZr _| XX© Am¡a aº$ òmd hmoVm h¡ `h
OrdZ e¡br Ho$ H$maUm| go hmoVm h¡ & g^r Ho$
{dMma _| VZmdnyU© OrdZ Ho$ H$mam noQ> _| A{YH$
òm{dV hmoZo go nopßQ>H$ Abga (Am_me` d«U) hmoVo
h¢ &

Amñ{Q´>b`m Ho$ Xmo d¡km{ZH$m| Zo EH$ OrdmUw,
ho{bH$mo ~¡ŠQ>a n|bmoar H$s ImoO H$s Omo nopßQ>H$
Abga Ho$ {bE {Oå_oXma nm`m J`m & am°{~Z

no[ßQ>H$ Abga Am¡a Zmo~ob nwañH$ma …no[ßQ>H$ Abga Am¡a Zmo~ob nwañH$ma …no[ßQ>H$ Abga Am¡a Zmo~ob nwañH$ma …no[ßQ>H$ Abga Am¡a Zmo~ob nwañH$ma …no[ßQ>H$ Abga Am¡a Zmo~ob nwañH$ma …

{d{^Þ amoJm| Ho$ \¡$bZo H$s {d{Y Am¡a CZHo$
CnMma VWm gm_m{OH$ ñVa na amoH$Wm_ H$s
nÕ{V`m± AbJ-AbJ hmoVr h¡ & ̀ h amoJ Ho$ H$maU
H$m g§H«$m_H$ ̀ m Ag§H«$m_H$ hmoZo na {Z^©a H$aVo h¢
&

VrZ H$maU ~VmB ò {OZgo Amn g_PVo h¢
{H$ Amn ~r_ma h¢ Am¡a AmnH$mo S>mŠQ>a go
{_bZm Mm{h ò & `{X BZ_| go Ho$db EH$
hr H$maU hmoVm, V~ ^r Š`m Amn S>m°ŠQ>a

Ho$ nmg OmVo Š`m| `m Š`m| dht ?

{ZåZ {b{IV go {H$g AdñWm _| Amn Ho$
{dMma go ñdmñW na XrK©H$m{bH$ à^md
g~go Adm§N>Zr` hmoVo h¡ ?

a. nrbr`m hmoZo na

b. ga _| OyE± hmoZo na

c. EH$Zo (™ÏÂ“ÁÃz) hmoZo na

Š`m| ?

dmaoZ (OÝ_ 1937) amoJ{ZXmZ {M{H$Ëgm
d¡km{ZH$  nW© AmñQ>ó{b`m Zo nopßQ>H$ Aëga
Ho$ amo{J`m| Ho$ Am_me` Ho$ {ZMbo ^mJ _|
dH«$mH$ma gyú_ OrdmUw nm`o & CÝhm|Zo
OrdmUwAm| Ho$ Amg-nmg gwOZ Ho$ {MÝh
^r XoIo & ~oar _me©b (OÝ_ 1951) EH$
ẁdm {M{H$ËgH$ Zo dmaoZ H$s D$namoº$

ImoO _| F${M br Am¡a OrdmUwAm| Ho$
g§d{Y©V H$aZo _| g\$b hþE &

CnMma Ho$ AÜ``Z _| _me©b Am¡a
dmaoZ Zo nm`m {H$ ~¡ŠQ>r[a`m H$mo Am_me`
_| Zï> H$aZo na hr nopßQ>H$ Aëga H$m
{ZdmaU hmoVm h¡ & dazZ VWm _me©b H$s Bg
ImoO H$mo YÝ`dmX & {OgHo$ H$maU nopßQ>H$
Aëga A~ XrK©H$mbrZ amoJ Zht h¡, Omo
AH$_©Ê` ~ZmVm h¡, ~{ëH$ BgH$m Wmo‹S>o
g_` _| à{VO¡{dH$ go CnMma {H$`m Om
gH$Vm h¡ &

_me©b Am¡a dmazZ ({MÌ _| {XIVo h¡)
H$mo CZH$s CnbpãY`m| Ho$ {bE df© 2005
_| H$m{`©H$s Ed§ {M{H$Ëgm Ho$ {bE Zmo~ob
nwañH$ma àXmZ {H$`m J`m &
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g§H«$_H$ amoJ …g§H«$_H$ amoJ …g§H«$_H$ amoJ …g§H«$_H$ amoJ …g§H«$_H$ amoJ …
g§H«$m_H$ H$maH$g§H«$m_H$ H$maH$g§H«$m_H$ H$maH$g§H«$m_H$ H$maH$g§H«$m_H$ H$maH$

Ord OJV Ho$ g_ñV Ordm| H$mo Hw$N> g_yhm| _| {d^m{OV {H$`m Om gH$Vm h¡ & `h dJuH$aU {d{^Þ
Ordmo§ Ho$ gm_mÝ` bjUm| na AmYm[aV h¡ & amoJ Ho$ H$maH$ Bg dJuH$aU g_yhm| Ho$ {dñV¥V joÌ _| nm ò
OmVo h¢ & Hw$N> amoJ H$maH$ {dfmUw h¡, Hw$N> ~¡ŠQ>r[a`m, Hw$N> H$dH$ Am¡a Hw$N> EH$ H$moer` OÝVw àmoQ>moOmoAm
& Hw$N> amoJ ~hþH$moer` Ord O¡go {d{^Þ àH$ma Ho$ H¥${_`m| Ho$ H$maU ^r hmoVo h¢ &

Fig-1(a) {MÌ {MÌ {MÌ {MÌ {MÌ SARS {dfmUw ~mha AmVo hþE & (g§Ho$V H$mo{dfmUw ~mha AmVo hþE & (g§Ho$V H$mo{dfmUw ~mha AmVo hþE & (g§Ho$V H$mo{dfmUw ~mha AmVo hþE & (g§Ho$V H$mo{dfmUw ~mha AmVo hþE & (g§Ho$V H$mo
Xo{IE) {n‹S>rV H$moem H$mo A§H$sV {H$`m J`m h¡ & g\o$XXo{IE) {n‹S>rV H$moem H$mo A§H$sV {H$`m J`m h¡ & g\o$XXo{IE) {n‹S>rV H$moem H$mo A§H$sV {H$`m J`m h¡ & g\o$XXo{IE) {n‹S>rV H$moem H$mo A§H$sV {H$`m J`m h¡ & g\o$XXo{IE) {n‹S>rV H$moem H$mo A§H$sV {H$`m J`m h¡ & g\o$X

aoIm aoIm aoIm aoIm aoIm 500 Z¡Zmo_rQ>a H$m Xem©Vr h¡ & Omo{H$ _mBH«$m o_rQ>a H$mZ¡Zmo_rQ>a H$m Xem©Vr h¡ & Omo{H$ _mBH«$m o_rQ>a H$mZ¡Zmo_rQ>a H$m Xem©Vr h¡ & Omo{H$ _mBH«$m o_rQ>a H$mZ¡Zmo_rQ>a H$m Xem©Vr h¡ & Omo{H$ _mBH«$m o_rQ>a H$mZ¡Zmo_rQ>a H$m Xem©Vr h¡ & Omo{H$ _mBH«$m o_rQ>a H$m
hOmhOmhOmhOmhOm∫ƒm ^mJ h¢ & h_ {H$VZr {MOm| H$m A~boH$H$a aho h¡m ^mJ h¢ & h_ {H$VZr {MOm| H$m A~boH$H$a aho h¡m ^mJ h¢ & h_ {H$VZr {MOm| H$m A~boH$H$a aho h¡m ^mJ h¢ & h_ {H$VZr {MOm| H$m A~boH$H$a aho h¡m ^mJ h¢ & h_ {H$VZr {MOm| H$m A~boH$H$a aho h¡

& h_ AÝXOm bJm gH$Vo h¡ && h_ AÝXOm bJm gH$Vo h¡ && h_ AÝXOm bJm gH$Vo h¡ && h_ AÝXOm bJm gH$Vo h¡ && h_ AÝXOm bJm gH$Vo h¡ &
{eï>V… g§H«$m_H$ amoJ H$m g_yh OZ©b {eï>V… g§H«$m_H$ amoJ H$m g_yh OZ©b {eï>V… g§H«$m_H$ amoJ H$m g_yh OZ©b {eï>V… g§H«$m_H$ amoJ H$m g_yh OZ©b {eï>V… g§H«$m_H$ amoJ H$m g_yh OZ©b C.D.C.U.S.

Fig-1(b) ñQ> o{\©$bmoH$m o³gr H$m {MÌ, `h OrdmUwñQ> o{\©$bmoH$m o³gr H$m {MÌ, `h OrdmUwñQ> o{\©$bmoH$m o³gr H$m {MÌ, `h OrdmUwñQ> o{\©$bmoH$m o³gr H$m {MÌ, `h OrdmUwñQ> o{\©$bmoH$m o³gr H$m {MÌ, `h OrdmUw
Omo {H$ _whmgm| H$m CËnmXZ H$aVo h¡ & {MÌ Ho$Omo {H$ _whmgm| H$m CËnmXZ H$aVo h¡ & {MÌ Ho$Omo {H$ _whmgm| H$m CËnmXZ H$aVo h¡ & {MÌ Ho$Omo {H$ _whmgm| H$m CËnmXZ H$aVo h¡ & {MÌ Ho$Omo {H$ _whmgm| H$m CËnmXZ H$aVo h¡ & {MÌ Ho$

~m§er àna H$s Amoa g§Ho$V h¡ & Omo {H$ ~m§er àna H$s Amoa g§Ho$V h¡ & Omo {H$ ~m§er àna H$s Amoa g§Ho$V h¡ & Omo {H$ ~m§er àna H$s Amoa g§Ho$V h¡ & Omo {H$ ~m§er àna H$s Amoa g§Ho$V h¡ & Omo {H$ 5
_mBH«$mo_rQ>a bå~mB© h¡ & ({MÌ _| D$na H$s_mBH«$mo_rQ>a bå~mB© h¡ & ({MÌ _| D$na H$s_mBH«$mo_rQ>a bå~mB© h¡ & ({MÌ _| D$na H$s_mBH«$mo_rQ>a bå~mB© h¡ & ({MÌ _| D$na H$s_mBH«$mo_rQ>a bå~mB© h¡ & ({MÌ _| D$na H$s
~m`r Amoa aoIm Ûmam g§Ho$V {H$`m J`m h¡ &~m`r Amoa aoIm Ûmam g§Ho$V {H$`m J`m h¡ &~m`r Amoa aoIm Ûmam g§Ho$V {H$`m J`m h¡ &~m`r Amoa aoIm Ûmam g§Ho$V {H$`m J`m h¡ &~m`r Amoa aoIm Ûmam g§Ho$V {H$`m J`m h¡ &

Fig-2(a) {Q´>n¡ZmoOmo_m gmo{Z`m H$m{Q´>n¡ZmoOmo_m gmo{Z`m H$m{Q´>n¡ZmoOmo_m gmo{Z`m H$m{Q´>n¡ZmoOmo_m gmo{Z`m H$m{Q´>n¡ZmoOmo_m gmo{Z`m H$m
{MÌ & `h EH$ ZtX H$s {~_mar{MÌ & `h EH$ ZtX H$s {~_mar{MÌ & `h EH$ ZtX H$s {~_mar{MÌ & `h EH$ ZtX H$s {~_mar{MÌ & `h EH$ ZtX H$s {~_mar

bmZodmbm àmoQ>moOmoAZ OÝVw h¡ & `hbmZodmbm àmoQ>moOmoAZ OÝVw h¡ & `hbmZodmbm àmoQ>moOmoAZ OÝVw h¡ & `hbmZodmbm àmoQ>moOmoAZ OÝVw h¡ & `hbmZodmbm àmoQ>moOmoAZ OÝVw h¡ & `h
OÝVw OÝVw OÝVw OÝVw OÝVw ugÀN˛ \{ÃyugÀN˛ \{ÃyugÀN˛ \{ÃyugÀN˛ \{ÃyugÀN˛ \{Ãy bmb  bmb  bmb  bmb  bmb N˛ uN ˛ uN ˛ uN ˛ uN ˛ uUH$mAm|UH$mAm|UH$mAm|UH$mAm|UH$mAm|

Nz˛ Nz˛ Nz˛ Nz˛ Nz˛ nmg _o| nmg _o| nmg _o| nmg _o| nmg _o| uÀsouÀsouÀsouÀsouÀso h¡ &  {Oggo h¡ &  {Oggo h¡ &  {Oggo h¡ &  {Oggo h¡ &  {Oggo
EÁN˛Á∫EÁN˛Á∫EÁN˛Á∫EÁN˛Á∫EÁN˛Á∫ H$m A§XmOm hmoVm h¡ &(`h H$m A§XmOm hmoVm h¡ &(`h H$m A§XmOm hmoVm h¡ &(`h H$m A§XmOm hmoVm h¡ &(`h H$m A§XmOm hmoVm h¡ &(`h

AmoarJmoZ ñdmñÏ` Ed§ {dkmZAmoarJmoZ ñdmñÏ` Ed§ {dkmZAmoarJmoZ ñdmñÏ` Ed§ {dkmZAmoarJmoZ ñdmñÏ` Ed§ {dkmZAmoarJmoZ ñdmñÏ` Ed§ {dkmZ
`y{Zda{gQ>r go {b`m J`m h¡ &`y{Zda{gQ>r go {b`m J`m h¡ &`y{Zda{gQ>r go {b`m J`m h¡ &`y{Zda{gQ>r go {b`m J`m h¡ &`y{Zda{gQ>r go {b`m J`m h¡ &

Fig-2(b) {MÌ EH$ àmoQ>m oOmoAm OÝVw{MÌ EH$ àmoQ>m oOmoAm OÝVw{MÌ EH$ àmoQ>m oOmoAm OÝVw{MÌ EH$ àmoQ>m oOmoAm OÝVw{MÌ EH$ àmoQ>m oOmoAm OÝVw
brí_m{Z`m H$m h¡ Omo H$mbm AµOma Zm_brí_m{Z`m H$m h¡ Omo H$mbm AµOma Zm_brí_m{Z`m H$m h¡ Omo H$mbm AµOma Zm_brí_m{Z`m H$m h¡ Omo H$mbm AµOma Zm_brí_m{Z`m H$m h¡ Omo H$mbm AµOma Zm_
amoJ H$maH$ h¡ & AÊ‹S>mH$ma Ord H$samoJ H$maH$ h¡ & AÊ‹S>mH$ma Ord H$samoJ H$maH$ h¡ & AÊ‹S>mH$ma Ord H$samoJ H$maH$ h¡ & AÊ‹S>mH$ma Ord H$samoJ H$maH$ h¡ & AÊ‹S>mH$ma Ord H$s

bå~r H$mo‹S>o O¡go ny§N> h¡ (Vra gobå~r H$mo‹S>o O¡go ny§N> h¡ (Vra gobå~r H$mo‹S>o O¡go ny§N> h¡ (Vra gobå~r H$mo‹S>o O¡go ny§N> h¡ (Vra gobå~r H$mo‹S>o O¡go ny§N> h¡ (Vra go
{XIm`m) EH$ Ord {d^m{OV hmoVm hþAm{XIm`m) EH$ Ord {d^m{OV hmoVm hþAm{XIm`m) EH$ Ord {d^m{OV hmoVm hþAm{XIm`m) EH$ Ord {d^m{OV hmoVm hþAm{XIm`m) EH$ Ord {d^m{OV hmoVm hþAm

& O~{H$ amoJà{VamoYH$ (ZrMo Xm`|)& O~{H$ amoJà{VamoYH$ (ZrMo Xm`|)& O~{H$ amoJà{VamoYH$ (ZrMo Xm`|)& O~{H$ amoJà{VamoYH$ (ZrMo Xm`|)& O~{H$ amoJà{VamoYH$ (ZrMo Xm`|)
H$moe _| Xmo {d^m{OV hmoVr H$moemAm|H$moe _| Xmo {d^m{OV hmoVr H$moemAm|H$moe _| Xmo {d^m{OV hmoVr H$moemAm|H$moe _| Xmo {d^m{OV hmoVr H$moemAm|H$moe _| Xmo {d^m{OV hmoVr H$moemAm|
H$s ny§N> na nH$‹S> {XIVr h¡ & OmoH$s ny§N> na nH$‹S> {XIVr h¡ & OmoH$s ny§N> na nH$‹S> {XIVr h¡ & OmoH$s ny§N> na nH$‹S> {XIVr h¡ & OmoH$s ny§N> na nH$‹S> {XIVr h¡ & Omo

g§^dV… CÝh| Im gH$Vr h¡ & à{VamoYH$g§^dV… CÝh| Im gH$Vr h¡ & à{VamoYH$g§^dV… CÝh| Im gH$Vr h¡ & à{VamoYH$g§^dV… CÝh| Im gH$Vr h¡ & à{VamoYH$g§^dV… CÝh| Im gH$Vr h¡ & à{VamoYH$
H$m oem H$m ì`mg bJ^K XgH$m oem H$m ì`mg bJ^K XgH$m oem H$m ì`mg bJ^K XgH$m oem H$m ì`mg bJ^K XgH$m oem H$m ì`mg bJ^K Xg

_mBH«$m o_rQ>a h¡ &_mBH«$m o_rQ>a h¡ &_mBH«$m o_rQ>a h¡ &_mBH«$m o_rQ>a h¡ &_mBH«$m o_rQ>a h¡ &

Fig-2(c) `h EH$ H$maH$ Jmob`h EH$ H$maH$ Jmob`h EH$ H$maH$ Jmob`h EH$ H$maH$ Jmob`h EH$ H$maH$ Jmob
Nw˛u™ Nw˛u™ Nw˛u™ Nw˛u™ Nw˛u™ H$m {MÌ h¡ & n¡_mZo _|H$m {MÌ h¡ & n¡_mZo _|H$m {MÌ h¡ & n¡_mZo _|H$m {MÌ h¡ & n¡_mZo _|H$m {MÌ h¡ & n¡_mZo _|
Mma go _r. Mma go _r. Mma go _r. Mma go _r. Mma go _r. ¬Ê§ÁF| ¬Ê§ÁF| ¬Ê§ÁF| ¬Ê§ÁF| ¬Ê§ÁF| Ho$ AmH$maHo$ AmH$maHo$ AmH$maHo$ AmH$maHo$ AmH$ma

H$m AÝXmOm XoVr h¡ &H$m AÝXmOm XoVr h¡ &H$m AÝXmOm XoVr h¡ &H$m AÝXmOm XoVr h¡ &H$m AÝXmOm XoVr h¡ &
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{dfmUw Ho$ H$maU hmoZo dmbo amoJ Ho$ CXmhaU,
gm_mÝ` gXu, BÝ\w${bE§Om, S>|Jy, ~wIma, Am¡a
ES²>g h¢ & OrdmUwAm| Ûmam Q>m`\$mB‹S> Áda, h¡Om
EÝW¡Šg Am¡a j` BË`m{X amoJ hmoVo h¢ & ËdMm Ho$
{d{^Þ amoJmo§ Ho$ H$maH$ {d[^Þ H$dH$ Am¡a _bo[a`m,
H$mbm AOma O¡gr OmZr nhMmZr {~_m[a`m
àmoQ>moOmoAZ gyú_ Ordm| Ho$ H$maU hmoVo h¡ & H¥${_`m|
H$s {d{^Þ Om{V`m| Ho$ H$maU hmWr nm§d `m noQ>
Ho$ Jmob H«${_ O¡go amoJ hmoVo h¢ &

g§H«$_H$ H$maH$m| Ho$ àH$mamo§ H$mo g_PZm Š`m|
_hËdnyU© h¡ ? Š`m|{H$, BZ g§H«$m_H$ g_yh H$maH$mo
CnMma H$aZo H$m {ZYm©aU {H$`m OmVm h¡ & Bg
g_yh Ho$ H$maH$m| Ho$ O¡go {dfmUw, OrdmUw Am{X _|
gOrdm| Ho$ ~hþV go JwU EH$ g_mZ hmoVo h¢ &

CXmhaU Ho$ {bE g^r {dfmUw nmofH$ H$moe
Ho$ ^rV∫ ahVo h¡ & oÏbZm _| OrdmUw ~hþV H$_
ahVo h¡ & udfmUw, OrdmUw Ed§ H$dH$ ~hþV OëX
ÃÊPÆÁ ~‹T>mVo h¡ & _Ja Nw˛{_`m| _| `h {H«$`m ~hþV
Yr_r hmoVr h¡ & g^r OrdmUw EH$ Xÿgao Ãz {_cVo
\Ï¬oz ahVo h¡ & boH$sZ {dfmUw go Zht& BgH$m
_Vb~ h¡ H$s g^r OrdmUwAm| H$s _hËdnyU© OrdZ
àuH«$`mE± g_mZ hmoVr h¡ & bo{H$Z {dfmUw g_yh H$s
OrdZ e¡br AbJ hmoVr h¡ & n[aU_V… h_ Am¡fYr
{H$gr EH$ OrdmUw Ho$ {bE XoVo h¡, Vmo dhr Am¡fYr
Eogr g_yh Ho$ AZoH$ OrdmUwAm| na Aga (H$m_)
H$aVr h¡ bo{H$Z, `h Am¡fYr {H$gr Am¡a g_yh Ho$
Ordm| na (Aga) H$m ©̀ Zht H$aVr h¡ &

CXm. OrdmUwAm| H$s _hËdnyU© O¡d-agm`Z
{H«$`m hmoVr h¡, u\Ãz àuVajr amoH$ XoVo h¡ & ~hþV
go OrdmUw AnZr g§ajU Ho$ {bE H$moeÁ {^Îmr
~Zm boVo h¡ & bo{H$Z noZ{gbrZ à{Vajr OrdmUwAm|
Ho$ H$moΔÁ ußy H$m {^Îmy ~ZmZo H$s {H«$`m H$mo
amoH$ XoVo h¡ , nuaUm_V… H$moem {^Îmr N˛Áz ~‹T>ÁZodmbo
OrdmUw uå™Á|m å“Î N˛∫ úÁoz Am¡a Zï> hmo OmVo
h¡, _mZƒ H$mo{eH$mE± H$moem {^Îmr H$m {Z™Á|m
Zht H$aVo h¡, Bgr{bE noÝgr{bZ H$m BZ H$mo{e

N˛Á ußy na H$moB© Aga Zht hmoVm h¡ & noZgr{bZ
Eogr OrdmUw na H$m`© H$aVm h¡ Omo H$moem {^Îmr
~ZmVm h¡ & Bgr àH$ma à{Vajr ^r EåzH$ àH$ma
Ho$ OrdmUwAm| Ho$ g_yh na ^r H$m`© H$aVr h¡ &

{dfmUw H$s g§H«$_U {dYr Eogr Zht h¡ &
Bg{bE àuVO¡{dH$ Ho$ gmW-gmW h_| OrdmUw
g§H«$_U (gXu) hmoVm h¡, Am¡a h_ à{Vajr boVo
h¡, Vmo `h à{Vajr {dfmUwAm| {H$ g§H«$_U H$m
Ad{Y  H$_ Zht H$aVm h¡, _Ja {OdmUw g§H«$_U
Omo h¡, Bgo H$_ H$a XoVm h¡ & {g\©$, OrdmUw Ho$
hr g§H«$_U H$mo H$_ H$amVm h¡ & Zm{h, {dfmUw Ho$
g§H«$_U H$mo &

  H$m`©H$bmn H$m`©H$bmn H$m`©H$bmn H$m`©H$bmn H$m`©H$bmn - 5
AmnH$s H$jm Ho$ {H$VZo N>mÌ Ãty| ~wIma
go nr{‹S>V h¡ ? nVm {H${OE &
{H$VZo {XZ VH$ ò {~_ma aho ?
(AnZo Auß^mdH$m| go nVm H$s{OE &)
Amn_| go {H$oåz §XYÁı Zo à{VO¡{dH$ {b`m
h¡?)
à{VO¡{dH$ boZo Ho$ ~mX ̂ r do {H$VZo utåÁı
oN˛ {~_ma aho &
do {H$VZo {XZm| VH$ {~_mar aho MyHo$ h¡ ?
u\ã“Áıåz à{VO¡{dH$ H$m godZ Zm {H$̀ m hmo &
Š`m BZ Xmo dJm] ™ı Vwåh| Hw$N> AÝVa bJ
ahm h¡ ?
AJa h¡ ? Vmo Š`Áz h¡ ? AJa Zht h¡ &
Vmo Š`Áz Zht h¡ ?

amoJ \¡$bZo Ho$ H$maU …amoJ \¡$bZo Ho$ H$maU …amoJ \¡$bZo Ho$ H$maU …amoJ \¡$bZo Ho$ H$maU …amoJ \¡$bZo Ho$ H$maU …
g§H«$m_H$ amoJ {H$g àH$ma \¡$bVo h¢ ? ~hþV

gmao g§H«$m_H$ Ord H$B© {d{Y`m| go amoJr ì`{º$
Ûmam AÝ` bmoJm| VH$ nhþ±MVo h¢ & Xÿgao eãXm| _|
hmo g§Mm[aV {H$`o OmVo h¡ Am¡a g§Mm[aV amoJ
H$hbmV¡ h¡§ &
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Eogo amoJH$maH$ gyú_Ord dm ẁ Ûmam \¡$bVo h¢ &
amoJr ì`{º$ Ho$ Im§gZo AWdm N>rH$Zo na N>moQ>r
~y§Xm| Ho$ Ûmam ̀ h hmo gH$Vm h¡ & CZHo$ {åH$Q> ahZo
dmbo ì`{º$`m| Ho$ eara _| ~y±Xm| go gyú_Ord gm§g
Ho$ gmW nhþ±M gH$Vo h¡§ & hdm Ûmam \¡$bZo dmbo amoJ
Ho$ CXmhaU, gm_mÝ` gXu, Ý`w_Zmo{Z`m VWm
Q>çw~aŠ ẁbmo{gg (j`) BË`m{X h¡ &

gXu go nr{‹S>V ì`{º$ Ho$ {ZH$Q> ~¡R>Zo na h_|
^r gXu bJ OmZo H$m AZw^d g^r H$mo hmoVm h¡ &
Á`mXm ^r‹S> dmbo ñWmZm| na Eogr dm`w g§M[aV
~r_m[a`m± A{YH$ VoOr go \¡$bVr h¡ &

dm`wÛmam g§M[aV amoJ… nr‹S>rV ì`{º$ Ho$
{H$VZo nmg hmoVo h¡, CVZr Amgmår go dm ẁdmhrV
amoJm| go h_ nr‹S>r Z hmoVo h¡ & `h WwH$ Ho$ AUw
{\$a ~ma-~ma hdm _| AmVo h¡ & ^r‹S> ^m‹S> ƒÁbo
BbmHo$, Ed§ H$_ Iybr hdm dmbo Kam| _| `h
dm`wdmhrZ amoJ OëX ~hþV H$_ g_` _| hr
Á`mXm g§»`m _| \¡$bVo h¡ &

nmZr Ûmam ^r Hw$N> amoJ \¡$bVo h¡ & CXm.
h¡ Om go {n‹S>rV ì`{º$ Ho$ Ûmam CËgOuV {H$`o
J`o g§H«${_H$ AUw nrZo Ho$ nmZr _| {_b OmVo h¡ &
nmgn‹S>mog Ho$ bmoJ Bg nmZr H$m à`moJ {nZo Ho$
H$aVo h¡ & Bg àH$ma nmZr Ûmam ^r amoJm| H$m
\¡$bmd hmoVm h¡ Am¡a h¡ Om Ho$ g§H«${_H$ Ord Z`o-
Z ò ñdñÏ` ì`{º$ Ho$ eara _| àdoe H$aVo h¡ &
Ohm± na ñdÀN> gmµ\$-gwWa nrZo Ho$ nmZr H$m

Cn`moJ Zht {H$`m& OmZm dhr na h¡ Om O¡go
amoJmo§ H$m \¡$bmd Á`mXm à_mU _| hmoVm h¡ &

Xmo ì`{º$`mo§ Ho$ ~rM `m¡Z g§~§Y g~go {ZH$Q>
g§~§Y hmo gH$Vm h¡ & AmíM`© Zht hmoVm {H$ ES²>g
ÆÁ {g\${bg O¡go gyú_Ordr amoJ `m¡Z gånH©$
Ûmam EH$ go Xÿgao gmWr H$mo hñVmÝV[aV hmoVo h¢ &
Eogo `m¡Z g§H«$_U Ho$db ^m¡{VH$ g§nH©$ go Zht
\¡$bVo & H$m{`H$ g§nH©$ AWm©V hmW {_bmZm Jbo
{_bZm, IobZm, Hw$íVr ̀ m H$moB© Am¡a nÕ{V {Oggo
gm_m{OH$ ê$n go EH$ Xÿgao H$mo ñne© {H$`m OmVm
h¡ & ES²>g Ho$ {dfmUw `m¡Z g§nH©$ Ho$ A{V[aº$
_mVm Ho$ XÿY Ûmam CgHo$ {eew H$mo ñVZ nmZ
H$aZo na `m amoJr Ho$ ∫Mo go CZNz˛ ∫Mo N˛Á
g§nH©$ hmoZo na ^r g§H«$_U H$aVo h¢ &

BgHo$ Abmdm, h_ L{go dmVmdaU _| ahVo h¡,
Ohm± Hw$N> (àm{U`m|) OÝVwAm| Ûmam ^r amoJm| H$m
\¡$bmd hmoVm h¡ &

`h OÝVw {n‹S>rV ì`{º$ go g§H«${_H$ H$maH$
H$mo ñdñW ì`{º$ _| nhÿ±MmVo h¡ & ̀ h OÝVw _Ü`ñVr
(_mÜ`_) H$m H$m ©̀ H$aVo h¡, B{g{bE BZ OÝVwAm|
H$mo dmhH$ H$hVo h¡ & O¡go H$s Amn g~ bmoJm|
OmZVo h¡ {H$ _ÀN>a & _ÀN>a _mÜ`_ H$m H$m ©̀
H$aVm h¡ & _ÀN>a H$s Om{V Ho$ _mXm _ÀN>a H$m
nmof{H$` ^moOZ aH$Vo Ho$ ê$n _| hmoVm h¡ & {Og_|
dmo n[an¹$ AÊ‹S>m| H$mo N>mo‹S>Vr h¡ & _mXm _ÀN>a
àîU-aº$ dmbo OÝVw (àmUr) VWm _mZd H$mo aº$
H$mo AnZm ^moOZ ~ZmVr h¡ & Bg àH$ma go _mXm
_ÀN>a EH$ ì`{º$ go Xÿgao ì`{º$ VH$ amoJm| H$mo
g§Mm[aV H$aVr h¡ &

h_ {Og n`m©daU _| ahVo h¡ dh h_mao
A{Vaº$ AÝ` AZoH$ àH$ma Ho$ Ordm| go ^am h¡ &
AV… {ZpíMV ê$n go AZoH$ amoJm| H$m g§H«$_U
AÝ` OÝVwAm| Ûmam ^r hmo Zo H$s g§^mdZm hmoVr h¡
& ̀ o Ord amoJr ì`{º$ go amoJH$maH$ H$m dhZ AÝ`
nmofU jUVm dmbo nmofH$ VH$ H$aVo h¢ & BÝh|
dmhH$ H$hVo h¢ & g~go gm_mÝ` dmhH$, {OÝh|

Fig-3
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amoJm| H$m eara _| àdoe AbJ-AbJ H$maUm|
go hmoVm h¡ & bo{H$Z eara _| gyyú_Ord H$hm± OmVo
h¢ ? gyú_ Ordm| H$s VybZm _§o AnZm eara ~hþV
~‹S>m h¡ & Vmo CÝh| àdoe H$aZo Ho$ {bE ~hþV gr
g§̂ m{dV OJho h¢, O¡go {H$ A§J, `m GVH$ {Og_|
do àdoe H$a gH$Vo h¡ & bo{H$Z Š`m g^r gyú_Ord
g_mZ A§Jm| _| `m CZH$m| _| hr àdoe H$aVo h¡ `m
do {d^Þ ñWmZm| _| OmVo h¢ ?

AbJ-AbJ OmVr Ho$ gyú_Ord AnZo AbJ-
AbJ eara Ho$ A§Jm| H$mo Ka ~åÁoz h¡ Am¡a `h

Fig-4 amoJm| Ho$ g§MmaU H$s gm_mÝ` nÕ{V`m±amoJm| Ho$ g§MmaU H$s gm_mÝ` nÕ{V`m±amoJm| Ho$ g§MmaU H$s gm_mÝ` nÕ{V`m±amoJm| Ho$ g§MmaU H$s gm_mÝ` nÕ{V`m±amoJm| Ho$ g§MmaU H$s gm_mÝ` nÕ{V`m±

M ÏZm hþAm _mJ©, BgHo$ àdoe_mJ© H$s H$‹S>r go Ow‹S>m
hmoVr h¡ &

dm ỳ dm{hZ gyú_ Ord h¡, Vmo dh ZmH$ Ûmam
àdoe H$aVo h¡ Am¡a dhm± go \o$\$‹S>m| _| Om gH$Vo h¢
& `h j` amoJ O¡gr {~_mar _| XoIm OmVm h¡ &
AJa `hr gyú_Ord _y±h (_wI) X²dmam àdoe
H$aVo h¡ Vmo do Amhma Zbr _| AmÝÌÁda ~r_mar
{dfmUw Ho$ g_mZ Ho$ OrdmUw hmoVo h¡ & AWdm do
`H¥$V _| àdoe H$a Ho$ O¡go {nbr`m amoJ Ho$ H$maU
~ZVo h¡ &

{deof A§Jm| VWm {deof CÎmH$m| _| amoJm| H$s A{^ì`{º$ …-{deof A§Jm| VWm {deof CÎmH$m| _| amoJm| H$s A{^ì`{º$ …-{deof A§Jm| VWm {deof CÎmH$m| _| amoJm| H$s A{^ì`{º$ …-{deof A§Jm| VWm {deof CÎmH$m| _| amoJm| H$s A{^ì`{º$ …-{deof A§Jm| VWm {deof CÎmH$m| _| amoJm| H$s A{^ì`{º$ …-

h_ OmZVo h¢ dh _ÀN>a h¡ & _ÀN>a H$s H$B© àOm{V`m| _| _mXm H$mo n[an¹$ AÊ‹S>o XoZo Ho$ {bE aº$ nmofU
H$s Amdí`H$Vm hmoVr h¡ & _ÀN>a H$B© D$îUaº$ OmZdam| Ho$ aº$ na (h_mao g{hV) nmo{fV hmoVo h¢ & aº$
nrVo g_` hr `o EH$ ì`{º$ go Xÿgao H$mo amoJmUw ^r nhþ±Mm gH$Vo h¢ &

A§J {deof Am¡a AVH$-{deof A{^ì`{º$`m± …A§J {deof Am¡a AVH$-{deof A{^ì`{º$`m± …A§J {deof Am¡a AVH$-{deof A{^ì`{º$`m± …A§J {deof Am¡a AVH$-{deof A{^ì`{º$`m± …A§J {deof Am¡a AVH$-{deof A{^ì`{º$`m± …
`mo amoJ H$maH$ gyú_Ord {d{^Þ _mÜ`_ go eara _| àdoe H$aVo h¡ & V~ do H$hm± OmVo h¢ ? gyú_ Ordm|

H$s VwbZm _| amoJr H$m eara ~hþV ~‹S>m hmoVm h¡ &
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bo{H$Z `h g^r _m_bm| _| ghr Zht h¡ &
O¡go {H$, HIV, H$m g§H«$_U b¢{JH$ A§JmoÛmam eara
_| àdoe H$aVo h¡ Am¡a `h nyao eara {bå¢˛ J«§{W`m|
_| nhþ±M OmVo h¢ &

_bo[a`m Ho$ gyú_Ord eara _| _mXm
EZm{\$brU _ÀN>a Ho$ H$mQ>Zo go àdoe H$aVo h¢ &
do `H¥$V _| àdoe H$aVo h¡ & Am¡a ~mX _| aº$
H$mo{eH$m _| nhþ±M OmVo h¡ & {dfmUw X²dmam hmoZo
dmbm OmnmZr _{ñVîH$ Áda _ÀN>a Ho$ H$mQ>Zo go
hr hmoVm h¡, naÝVw `o ™uÀo…N˛ Nz˛ Eãt∫ h¡ &

amoJm| H$s nhMmZ Ed§ bjU Bg CÎmH$ `m
A§Jm| na {Z^©a H$aVm h¡, {Ogo gyú_Ordm| Zo
{ZemZm ~Zm`m h¡ & AJa \|$\$‹S>| {ZemZ h¡, Vmo
~bJ_ H$m hmoZm, `m gm±g boZo _| {XëH$V hmoZm
Bg amoJ H$m bjU hmoJm & ATa `H¥$V {ZemZm
h¡, Vmo {n¬yÆÁ hmoJm & AJa _pñVîH$ {ZemZm
hmo, Vmo gaXX©, Gu¡bÆÁ hmoZm, Xm¡am n‹S>Zm `m
AMoV hmoZm (~ohmoe) ̀ h bjU àH$Q> hmoJo & ̀ {X
h_| amoJ g§H«${_V A§J, ̀ m {ZemZm ~Zo GoN˛ Am¡a
CZHo$ Ûmam g§Mm{bV H$m`© H$s OmZH$mar hmo Vmo
h_ {XIZo dmbo bjUm| H$s H$ënZm H$a gH$Vo h¢
&

g§H«$m_H$ amoJ Ho$ {deof AVH$ à^md Ho$ gmW
Hw$N> gm_mÝ` à^md ^r hmo gH$Vo h¢ & gm_mÝ`
à^md A{YH$Va Bg gË` na AmYm[aV hmoVm h¡
{H$ amoJr Ho$ eara H$s amoJ à{VamoYr àUmbr
g§H«$_U Ho$ {déÕ g{H«$` hmo OmVr h¡ & g{H«$`
amoJ à{VamoYr àUmbr, à^mdr GVH$ Ho$ ~hþV gr
H$moeN˛mAm| H$mo amoJ H$maH$ gyú_ Ord H$mo Zï>
H$aZo Ho$ {bE (^aVr) gpå_{bV H$aVm h¡ &
H$moem ^am H$s `h {H«$`m ÃÓ\å Ho$ ê$n _| àH$Q>
hmoVy h¡ & Bg à{H«$`m Ho$ N˛Á∫m hr ñWmZr`
àßmd O¡go gyOZ, XX© AWdm Áda Ho$ ê$n _|
bjU {XIVo h¢ &

Hw$N> _m_bm| _| Vmo A§VH$ {deof g§H«$_U go
gm_mÝ` {XIZo dmbo bjU àH$Q> hmoVo h¢ &
CXmhaUmW© HIV g§H«$_U _| {dfmUw amoJ à{VamoYH$
àUm{b _| H$m Zï> H$aVm h¡ & Bgr{bE HIV-
AIDS Ho$ à^md go àH$Q> hmoZo dmbo bjU, h_mao
amoJ à{VamoYH$ VÝÌ H$s j_Vm g_má hmo OmZo Ho$
H$maU hmoVo h¡, Omo N>moQ>o go gmYmaU gXu O¡go
g§H«$m_H$ H$m ^r gm_Zm Zht H$a gH$Vm & BgHo$
ñWmZ na gmYmaU gXu ^r ã ẁ_mo{Z`m ~Z OmVr
h¡ Am¡a gmYmaU Am§V g§H«$_U ^mar no{Me Am¡a
aº$ hm{Z H$maH$ hmo OmVm h¡ & Eogo AÝ` g§H«$_Um|
H$s Ma_ gr_m _| nhþ±MZo Ho$ H$maU HIV -
AIDS amoJr H$s _¥Ë`w hmo OmVr h¡ &

OmZZm Oê$ar h¡, eara _| amoJm| H$m \¡$bZm
Bg gyú_ Ordm| H$s g§»`m na {Z^©a ho Omo eara
_| àdoe H$a MyHo$ h¡& AJa gyú_Ord ~hþV H$Ì
h¡, Vmo h_| amoJm| H$m nVm hr Zht MbVm & bo{H$Z
AJa dhr Ord A{YH$ hm|Vmo Vm amoJ ~hþV H$R>rZ
Vrd« hmoVm h¡ & Om| OydZ KmVH$ hmoVm h¡ & eara
_| Ordm| H$m g§»`m {Z`ÝÌU {bE à{Vajr VÝÌ
_w»` H$maH$ h¡ & Bg nmR> _| h_ BgHo$ nhby na
ZOa S>mb|Jo &

CnMma Ho$ {gÕmÝV …CnMma Ho$ {gÕmÝV …CnMma Ho$ {gÕmÝV …CnMma Ho$ {gÕmÝV …CnMma Ho$ {gÕmÝV …
AmnHo$ úu∫ƒÁ∫dmbo§ Š`m H$aVo h¡, O~ Amn

{~_ma hmoVo hmo ? H$^r-H$^r h_ Wmo‹S>r {ZÐm
(ZtX) boVo h¡, Vmo h_ AÀN>m _hgyg H$aVo h¡&
Š`m|? CnMma _| Am¡,{Y H$~ Cn`moJr hmoVr h¡ ?

A~ VH$ àmá OmZH$mar Ho$ AmYma na h_
g§H«$m_H$ amoJ H$m CnMma Xmo àH$ma go H$a gH$Vo
h¢ & EH$ Vmo amoJ Ho$ à^mdm| H$mo H$_ H$aHo$
({Z`ÝÌU) Ûmam Am¡a Xÿgao amoJ H$maH$ H$mo Zï>
H$aHo$ & nhbo Ho$ {bE h_ bjU H$_ H$aZo dmbr
Am¡fYr`m boVo h¡ & gm_mÝ`V… amoJ bjU A§V H$mo
_| ObZ Ho$ H$maU hmoVo h¡ & CXmhaU Ho$ {bE h_
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Áda/~wIma CVmaZo XX© H$_ H$aZo `m nhbo XñV
amoH$Zo Ho$ {bE Am¡f{Y bo gH$Vo h¡ &

AJa h_ Amam_ H$aVo h¡, Vmo h_mar eº$s
g§{MV (g§a{jV) hmoVr h¡ & `h h_| OëX go
OëX R>rH$ hmoZo `mo½` ~ZmVr h¡ & bo{H$Z {g¢|̨

bjUm| H$mo XoIVo hþE CnMma H$aZo go gH«$_U
H$_ Zht hmoJm & h_| g§H«${_V Ordm| H$mo nhMmZ
H$a CÝQ>| Zï> H$aZo `mo½` CnMma H$aZm hmoJm &

h_ Ordm| H$mo H¡$go Zï> H$a|Jo ? EH$ _mJ©
Am¡fYr H$s godZ H$aoHo$ gyú_ Ordm| H$mo Zï>
H$aZm & bo{H$Z Ordm| AZoH$m| Om{V`m| _| ~m±Q>o J`o
h¡, O¡go udfmUw, OrdmUw, H$dH$ Ed§ àmoQ>moOÁzEÁ/
Am/ ha EH$ g_yh Ho$ Ordm| _| Hw$N> AnZr Img
O¡dagm`Z {dYr`m± h¡ & Omo H$s Xÿgao g_yh go
_ob Zht ImVo & Bgr H$maU, Z`o nXmWm] H$m
(Am¡fYrH$m) {Z_m©U hmo ahm h¡ &

N˛^r `h _mJ© h_ Zht AnZm gH$Vo & O¡go
{H$, §y™Áar H$m Z`r Am¡f{Y`m| H$m Cn`moJ H$aZm
h_mao {bE C{MV Zht h¡ & BZHo$ à^md go h_mar
H$moeH$mE± BZ Z`o nXmWm] H$m Cn`moJ ~¡ŠQ>r[a`m
go {^Þ Vah go H$aVr h¡ & Bgo nmídu` à^md
(gmBS> B\o$ŠQ>) H$hVo h¢ & h_| Eogr Am¡f{Y`m±
ImoOZr hmoJr Omo amoJmUwAm| Ho$ H$m`© àUm{b`m| _|
Vmo éH$mdQ> S>mbo naÝVw h_mar H$moemAm| na {ZpîH«$`
ah| & h_ {OZ à{VO¡{dH$m| H$m Cn`moJ H$aVo h¢
CZ_| `o bjU hmoVo h¡ & _bo[a`m naOr{d O¡go
àmoQ>moOmoAm H$m YmVH$ Am¡f{Y`m± ^r CnbãY h¡§ &

EH$ H$maU, h¡ {H$ à{VOrdmUw Am¡fYr ~ZmZo
go à{V {dfmUw Am¡fYr ~ZmZm H$R>rZ h¡ & Š`m|{H$
{dfmUw _| Ho$db Hw$N> hr ™ı AnZr O¡d-agm`Z
{H«$`m H$aZo H$s j_Vm hmoVr h¡ &

{dfmUw amoJr Ho$ eara H$s H$moemAm| _| àdoe
H$aVo h¢ Am¡a AnZo OrdZ à{H«$`m CZ H$moemAm|
H$s _erZar H$mo Cn`moJ H$aHo$ nyam H$aVo h¢ &
AWm©V {dfmUwAm| H$mo {ZemZm ~ZmZo Ho$ Ho$db
Hw$N> hr gr{_V joÌ h¢ & BZ gr{_V pñW{V`m| Ho$
hmoZo na ^r A~ Hw$N> à^mdembr à{V{dfmUw
Am¡f{Y`m± CnbãY h¡ {OZgo HIV Ho$ g§H«$_U H$m
{Z`ÝÌU {H$`m Om gH$Vm h¡ &
amoH$Wm_ Ho$ {gÕmÝV …amoH$Wm_ Ho$ {gÕmÝV …amoH$Wm_ Ho$ {gÕmÝV …amoH$Wm_ Ho$ {gÕmÝV …amoH$Wm_ Ho$ {gÕmÝV …

A~ VH$ h_ Zo Omo ^r H$hm dh g§H«$_U
go g§H«${_V H$mo {H$g àH$ma ~mha {ZH$mb gH$Vo
h¢ & {H$ÝVw Bg H$m`© _| VrZ gr_mE± h¢ & EH$
g§H«$m_H$ amoJm| Ho$ CnMma H$aZo na ^r amoJr Ho$
eara _| H$m`© àUmbr _| Hw$N> Eogo ZwŠgmZ hmo
OmVo h¡ {OZH$s nyar ^anmB© Zht hmo nmVr & Xÿgao
CnMma _| n`m©á bå~m g_` bJVm h¡ AWm©V
amoJr H$mo Hw$N> g_` VH$ {~N>m¡Zm| _| hr ahZm
n‹S>Vm h¡ R>rH$ CnMma hmoZo na ^r & Vrgao
g§H«$m_H$ amoJ go nr{‹S>V ì`{º$  amoJ H$m òmoV
hmoVm h¡ {Oggo AÝ` bmoJ ^r g§H«${_V hmo gH$Vo
h¢ & Bggo Cnamoº$ naoem{Z`m± H$B© JwUm ~‹T>
gH$Vr h¡ & BZ g^r H$maUm| go amoJ H$s amoH$Wm_
Wm amoJ go ~Mo ahZm, amoJ Ho$ CnMma go ~ohVa
{gÕ hmoVm h¡ &

amoJmo§ H$s amoH$Wm_ h_ H¡$go H$a gH$Vo h¢ ?
BgHo$ Xmo _mJ© h¡§ & EH$ gm_mÝ` Am¡a Xÿgam àË`oH$
amoJ Ho$ {bE {deof & dm`w O{ZV gyú_ Ordm| Ho$
g§nH©$ _| AmZo go ~MZo Ho$ {bE, ^r‹S>-^m‹S> go
~MZm Mm{h ò & Ob O{ZV gyú_Ordm| go ~MZo
Ho$ {bE ñdÀN> Ob nrZm C{MV hmoVm h¡ & Ob
H$mo CnMm[aV H$aZo na CgHo$ gyú_ Ord àXÿfU
Zï> hmo gH$Vo h¢ &
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Amn {H$g Vah go ~mhar (dmVmdaUr`)
g§H«$_U Ordm| H$m {Z`§{ÌV H$a|Jo ? h_ amoJm| Ho$
\¡$bmd H$mo OmZ|J| Vmo h_| g_P AmamoJ & O¡go H$s
dm ẁdm{hZ gyú_Ord, Bggo ~MZo Ho$ {bE h_
^r‹S>-^m‹S> dmbr &

 dmhH$m| Ûmam g§H«$m_H$ gyú_Ordm| go ~MZo
Ho$ {bE n`m©daU H$mo ñdÀN> aIZm C{MV h¡ &
ñdÀN> dmVmdaU _| _ÀN>a _ŠIr Zht nZn|Jo &
Xÿgao eãXm| _| gmd©O{ZH$ ñdÀN>Vm g§H«$m_H$ amoJm|
go ~MZo H$s Hw$ã\y h¡ &

n`m©daU go g§~§{YV BZ {df`m| Ho$ A{V[aº$,
g§H«$m_H$ amoJm| H$s amoH$Wm_ Ho$ Hw$N> gm_mÝ` {gÕmÝV
h¡ & CZ {gÕmÝVm| H$s Va\$Xmar H$aZo go nhbo
h_ Hw$N> àíZ nyN>o {OZHo$ {df` _| A~VH$ Zht
nyN>m J`m & gm_mÝ`V… h_ g§H«$_Um| Ho$ g§nH©$ _|
à{V{XZ OmVo h¡ & `{X H$jm Ho$ EH$ {dÚmWu H$mo
gXu Im§gr h¡ Vmo CgHo$ Amg-nmg ~¡R>Zo dmbo
g^r {dÚm{W©`mo§ Ho$ g§H«$_U hmo gH$Vm h¡ & {H$ÝVw
g~H$mo dmñVd _| g§H«$_U Zht hmoVm & BgH$m
Š`m H$maU h¡ ?

BgH$m H$maU àË òH$ ì`{º$ H$s AnZr amoJ
à{VamoYH$ àUm{¬ h¡ Omo gm_mÝ` gyú_ Ordm| go
b‹S>Vr Am¡a CÝh| XoVr h¡ & h_mao eara H$s {deof
H$moemE gyú_Ordmo§ H$mo _m∫åz H$s j_Vm aIVr h¢
& O~ ^r {deof g§H«$m_H$ gyú_Ord h_mao eara
_| àdoe H$hVo h¢, `o H$moemE± CZgo g§{H«$` `wÕ
H$aVr h¡ & H$moemE± OrVVr h¢ Vmo amoJ H$m g§H«$_U
Zht hmoVm & amoJ à{VamoYr H$moemE§ g§H«$m_H$ Ord
H$mo _maZo _| g\$b hmo OmVr h¡ Bggo nhbo {H$ do
AnZr g§»`m ~‹T> nm`| & Bg àH$ma gyú_ Ordm|
H$s g§»`m {Z`§{ÌV hmoVr h¡ Am¡a amoJ ~‹T> Zht

nmVm & Xÿgao eãXm| _| g§H«$_U Ho$ g§nH©$ _| AmZo H$m
AW© amoJ H$m {dH${gV hmoZm Amdí`H$ Zht h¡&

BgH$m AW© ̀ h ̂ r h¡ {H$ g\$b amoJ à{VamoYH$
àUm{b H$s AZwnpñW{V Ho$ H$maU g§H«$m_H$ amoJ
Vrd« hmoVo h¢ & n`m©á Am¡a nmofH$ ^moOZ Z {_bZo
na amoJ à{VamoYH$ àUm{b ^r AÝ` àUm{b`m| Ho$
g_mZ AÀN>r Zht ahVr & Bgr{bE amoJ g§H«$_U
H$mo amoH$Zo Ho$ Xÿgam _w»` {gÕmÝV h¡ Cn`wº$ Am¡a
n`m©á nmofU àË`oH$ ì`{º$ H$mo {_bZm Mm{h`o &

{H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn {H«$`mH$bmn - 6

AnZo nmg n‹S>m¡g _| gd}jU H$aHo$ Xg
ImVo nrbo n[adma Am¡a Xg Jar~ (AmnH$s
Ñ{ï> go) n[admam| H$mo Mw{Z`o {OZ_§o nm§M
d,© go H$m_ Am`w Ho$ ~ƒo h¢ & XmoZm| g_yhm|
Ho$ ~ƒm| H$s D±$MmB© _m`| & EH$ g_yh Ho$
~ƒm| H$s D±$MmB© H$mo J«m\$ H$s VwbZm Xÿgao
g_yh Ho$ ~ƒm| H$s A±MmB© go H$s{O`o &

Š`m XmoZm| g_yhm| Ho$ ~rM H$moB© AÝVa h¡
? `{X hm± Vmo Š`m| ?

`{X H$moB© AÝVa Zht h¡ Vmo AmnHo$ {dMma
_| Š`m Jar~r `m A_ra H$m ñdmñW na
H$moB© à^md Zht hmoVm ?

g§H«$_U go ~MZo Ho$ ò gm_mÝ` Cnm` h¡ &
{deof Cnm` Š`m h¡ ? BZH$m g§~§Y amoJ
à{VamoYH$Vm àUm{b go h¡ Omo g§H«$m_H$ gyú_Ordm|
go b‹S>Vm h¡ Am¡a amoJm| H$mo Xÿa aIVm h¡ & EH$
CXmhaU boH$a Bgo g_PZo H$m à`ËZ H$aVo h¢ &

AmOH$b MoMH$ {díd _| H$hr Zht h¡ & 100
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nmaån[aH$ ̂ maVr¶ VWm MrZ H$s
{M{H$Ëgr¶ nÕ{V¶m| ‘| MoMH$ Ho$ amoJr
Ho$ ËdMm Ho$ XmZm| H$mo ñdñÏ¶ ì¶º$s H$s
ËdMm go gånH©$ {H$¶m OmVm Wm& Amem
H$s OmVr Wr {H$ Bg àH$ma hëH$m
MoMH$ H$m àH$ma ào[aV H$aZo go CZ‘|
MoMH$ Ho$ {b¶o à{VamoYH$Vm CËnÞ
hmoJr&

Xmo eVH$mo nyd© A§J«oO d¡˘ ES>dS>©
O¡Þa Zo ¶h à{Vnm{XV {H$¶m {H$ XÿYdmbo
(Jdbr) {OÝh| EH$ ~ma Jm¡MoMH$ hþAm
Wm do ¶Ú{n MoMH$ H$s ‘hm‘mar Ho$
g‘¶ ^r MoMH$ Ho$ {b¶o à{VamoYH$ Wo&

OoÞa Zo ({MÌ ‘| H$m¶©aV XoI
gH$Vo hmo) Hw$N> bmoJm| H$mo Jm¡-MoMH$
àdm{hV {H$¶m Amoa XoIm {H$ CZo bmoJmo

‘| MoMH$ H$s à{VamoYH$Vm CËnÞ hþB© JB©& ¶h Bg{b¶o hþAm ³¶m|{H$ MoMH$ {dfmUw, Jm¡-MoMH$ Ho$
{dfmUw go {‘bVo-OwbVo ñd^md Ho$ Wo& bo{Q>Z ‘| Vacca  N˛Á Es| TÁ{ “{ EÁ{∫ TÁ{YzYN˛ N˛Áz Vaccinia

FÃy o∫“ Vaccination (byN˛ÁN˛∫m) Bgr àH$ma Q>rH$mH$aU eãX H$m à¶moJ ewé hþAm&

amoJ à{Vamo{YH$aUamoJ à{Vamo{YH$aUamoJ à{Vamo{YH$aUamoJ à{Vamo{YH$aUamoJ à{Vamo{YH$aU
Immunisation

df© nyd© MoMH$ (Small Pox) ‘hm‘mar AgmYmaU
Zht Wr& Eogr ‘hm‘mar go bmoJ AË¶§V ^¶^rV
hmo OmVo Wo VWm ~r‘mar go g§H«${‘V ì¶{º$ Ho$ nmg
OmZo go S>aZo Wo {H$ ¶{X CÝh¢ ¶h ~r‘mar g§H«${‘V
Z H$a|&

¶Ú{n CZ bmoJm| ‘| Hw$N> bmoJ Eogo ^r Wo Omo
{Z‹S>a Wo& BÝhm|Zo MoMH$ go nr{‹S>V bmoJm| H$s gwlwem
(godm) H$s, Wo Eogo bmoJ Wo {OÝh| EH$ ~ma MoMH$
hmo MwH$m Wm VWm {O{dV Wo&

Xÿgao eãXm| ‘| ¶{X Amn H$mo EH$ ~ma MoMH$
H$m g§H«$‘U hþAm hmo Vmo Xþ§mam hmoZo H$s g§^mdZm

Zht hmoJr& AV… EH$ ~ma amoJ hmoZo na Xþ~mam
Cgr {~‘mar Ho$ AmH«$‘U go ~Mmd hmoVm h¡&

eara H$s amoJ à{VamoYH$Vm Eogo g§H«${‘V
gwú‘Ordm| H$mo nhMmZVr h¡, VWm CZHo$ {damoY
‘| à{VgmX² XoVr h¡& CÝh| {deo ê$n go ¶mX aIVr
h¢, O~ AJbr ~ma Eogm gyú‘Ord ¶m BgH$m
AÝ¶ gmWr eara ‘| àdoe H$aVm h¡ Vmo A{VamoYH$
e{º$ A{YH$ e{º$ go à{VñnmX XoVr h¡ VWm
g§H«$‘U H$m g‘mnZ nyd© AdñWm H$s VybZm ‘|
A{YH$ VoOr go hmoVm h¡& ¶hr à{VamoYH$Vm Ho$
{gÕm§V H$m ‘yb^yV AmYma h¡&
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à‘wI eãXà‘wI eãXà‘wI eãXà‘wI eãXà‘wI eãX

h‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grIm

Bg gmYmaU {gÕm§V Ho$ AZwgma h‘ XoIVo h¡
{H$ ¶{X eara H$s à{VnmYH$ e{º$ ‘| Hw$N> nXmW©
Ho$ Xmo~mam go amoJ H$maH$ H$mo MH$‘m XoH$a Cgo
eara Ho$ {b¶o Ag§H«$m‘H$ ~Zm gH$Vo h¡& ¶h {g’©$
amoJ H$m H$maU hr Zhr A{nVw g§^m{dV {~‘m[a¶m|
Ho$ g§H«$‘U go ^r e[aa H$s gwajm H$aoJr&

H$B© Q>rHo$ CnbãY hmo J¶o h¡ Omo H$B© àH$ma Ho$
g§H«${‘V amoJm| go ~Mmd H$aVo h¡& VWm {H$gr amoJ
-{deof go ~Mmd Ho$ gmYZ h¡& YZw©dmV, {S>ßWr[a¶m,
Hy§$H$a Im§gr, Igam, nmo{b¶mo VWm AÝ¶ amoJm| Ho$
{b¶o {Q>Ho$ CnbãY h¡& ñdñÏ¶ H$m¶©H«$‘ Ho$ AÝVJ©V
~më¶dñWm ({eewAdñWm) ‘| Ag§H«$‘rH$aU Ûmam
{eew H$s g§H«${‘V amoJm| go gwajm H$s Om ahr h¡&

¶Ú{n ¶h H$m¶©H«$‘ g^r g§̂ d hmoJm O~
g^r ~ƒm| H$mo ¶h ñdmñÏ¶ gwajm CnbãY hmoJr,
³¶m BgH$m H$maU Amn ~Zm gH$Vo hmo?

nr{b¶m Ho$ H$maH$ ¶H¥$VemoY {dfmUw Omo nmZr
go ’¡$bZo h¡ BgHo$ {b¶o WH¥$VemoY Q>rH$m CnbãY h¡
na§Vw A{YH$m§e ~ƒo Omo ^maV Ho$ {d{^Þ àm§Vm| ‘|
ho C‘« Ho$ nm±M df© VH$ Bg amoJ Ho$ {b¶o Ag§H«$m‘H$
hmoVo h¡& Eogm Bg{b¶o hmoVm h¡ ³¶m|{H$ Oc Ûmam

{dfmUw Ho$ {bE à{VamoYH$ hmo OmVo h¡& ³¶m Eogr
n[apñW{V¶m| ‘| CÝh| {Q>Ho$ H$s Amdí¶H$Vm h¡&

{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn-7

g§H«${‘V H$aVo ¶m AÝ¶ OmZdam| Ho$ H$mQ>Zo go
ao~rg {dfmUw ’¡$bVo h¡& ‘Zwî¶ Ed§ OmZdam| Ho$
{b¶o à{Vao~rO Q>rHo$ h¡& AmnHo$ n[aga ao~rg
{Z¶§ÌU hoVy ³¶m H$m¶©H«$‘ bmJy h¡?  nVm H$s{O¶o&
³¶m ¶o H$m¶©H«$‘ gw¶mo½¶ h¡ ¶mXo Zht Vmo Amn
gwYma hoVy ³¶m gwPmd X|Jo
• O~ h‘ ~r‘ma hmoVo h¡ V~ h‘| hëH$m

Am¡a nmofH$ ^moOZ boZo H$s gbmh Xr
OmVr h¡ ³¶m| ?

• g§H«${‘V amoJm| Ho$ ’¡$bZo Ho$ {d{^Þ gmYZ
H$m¡Z-H$m¡Z go h¡?

• AmnHo$ nmR>embm ‘| g§H«${‘V amoJmo§ H$s
g‘ñ¶mAm| go ~Mmd hoVw Amn ³¶m
gmdY{Z¶m° ~aVmoJo?

• Ag§H«$‘rH$aU {H$go H$hVo h¡?
• AmnHo$ Ho$ n[aga ‘| CnbãY ñdmñÏ¶

Ho$ÝÐ ‘| H$m¡Z-H$m¡Z gr g§H«$‘UrH$aU
godm¶o CnbãY h¡? AmnHo$ BbmHo$ ‘| g~go
Á¶mXm H$m¡Z-gr ~r‘mar ñdmñÏ¶ g‘ñ¶m
h¡&

ñdmñÏ¶, amoJ, Vrd«amoJ, XrK©H$mbrH$ amoJ, g§H«${‘V amoJ, Ag§H«${‘V amoJ, A{^ì¶{º$ñdmñÏ¶, amoJ, Vrd«amoJ, XrK©H$mbrH$ amoJ, g§H«${‘V amoJ, Ag§H«${‘V amoJ, A{^ì¶{º$ñdmñÏ¶, amoJ, Vrd«amoJ, XrK©H$mbrH$ amoJ, g§H«${‘V amoJ, Ag§H«${‘V amoJ, A{^ì¶{º$ñdmñÏ¶, amoJ, Vrd«amoJ, XrK©H$mbrH$ amoJ, g§H«${‘V amoJ, Ag§H«${‘V amoJ, A{^ì¶{º$ñdmñÏ¶, amoJ, Vrd«amoJ, XrK©H$mbrH$ amoJ, g§H«${‘V amoJ, Ag§H«${‘V amoJ, A{^ì¶{º$
Ag§H«$‘rH$aU&Ag§H«$‘rH$aU&Ag§H«$‘rH$aU&Ag§H«$‘rH$aU&Ag§H«$‘rH$aU&

• ñdmñÏ¶ h‘mar em[aarH$ ‘mZ{gH$ VWm gm‘m{OH$ gwX¥‹T>Vm H$s AdñWm h¡&
• ì¶{º$JV ñdmñÏ¶ ì¶{º$ Ho$ ^m¡{VH$ n[aga Am¡a CgHo$ Am{W©H$ Ã©úëÁoÁ na {Z^©a H$aVm h¡&
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• amoJmo H$mo CZHo$ R>rH$ hmoZo ‘| bJZo dmbo g‘¶ Ho$ AmYma na Vrd« ¶m XrK©H$m{bH$ amoJm| ‘| {d^m{OV
{H$¶m J¶m h¡&

• amoJm| H$m hmoZm g§H«$‘U ¶m Ag§H«$‘U H$maUm| go hmoVm h¡&
• amoJOZH$ {d{^Þ àH$ma Ho$ EH$ H$moer¶ Am¡a gyú‘ Xeu¶ ¶m ~hþH$moer¶ Ordm| go gå~§Yr hmogH$Vo

h¡&
• amoJOZH$ H$s àH¥${V XoIH$a BbmO H$m {ZU©¶ {b¶m OmVm h¡&
• dm¶w, Ob, àË¶j ñne© ¶m dmhH$m| Ûmam amoJH$maH$m| H$m ’¡$bmd hmoVm h¡&
• CnMma ({M{H$Ëgm) go {ZdmaU CÎm‘ h¡&
• gmd©O{ZH$ ñdÀN>Vm H$m¶©H«$‘m| Ûmam g§H«${‘V amoJm| Ho$ ’¡$bmZ go ~Mm Om gH$Vm h¡&
• g§H«$m‘H$ amoJm| H$mo Ag§H«$‘rH$aU Ho$ à¶moJ go ^r amoH$m Om gH$Vm h¡&
• gm‘wXm{¶H$ g‘yh ‘| g§H«$m‘H$ amoJm| H$m g{H«$¶ ê$n go ZrdmaU V^r hmoJm O~ àË¶oH$ ì¶{º$ H$mo

gmd©O{ZH$ ñdÀN>Vm VWm Ag§H«$‘rH$aU H$m¶©H«$‘ H$s gw{dYm CnbãY hmoJr&

1. EH$ S>m°³Q>a/Zg©/ñdmñÏ¶ H$m¶©H$Vm© ~r‘ma ì¶{º$¶m| Ho$ gånH©$ ‘| Á¶mXm hmoVo h¡& nVm H$[a¶o ¶o
bmoJ ñd¶§ H$mo {H$g àH$ma {~‘mar go gwa{jV aIVo h¡& AS1

2. g§H«$m‘H$ Ed§ Ag§H«$m‘H$ amoJm| ‘| A§Va {b{I¶o?AS1

3. Vrd« amoJ H$~ XrK©H$m{bH$ amoJ ™ı n[ad{V©V hmoVm h¡? AS1

4. leishmania VWm trypanosome Ho$ {MÌ ~ZmB¶o? AS5

5. am‘y MoMH$ go à^m{dV h¡? Amn Cgo ³¶m gwPmd X|Jo {Og H$maU MoMH$ Z ’¡$bo& AS6

6. amoJmo Ho$ ~Mmd ‘| Q>rHo$ H$s ^y{‘H$m H$mo Amn {H$g àH$ma àe§{gV H$am|Jo? AS6

7. amoJm| Ho$ ’¡$bZo go gå~§{YV OmZH$mar AmnHo$ ñWmZr¶ ñdmñÏ¶ H$m¶©H$Vm© go àmá N˛yu\L VWm Bg
na EH$ àíZmoÎmar u¬uQL@AS6

8. {nN>bo df©^a ‘| Amn {H$VZr ~ma {~‘ma hþE ? do {~‘m[a¶m ³¶m Wr&
a)  gmo{M¶o, ³¶m Amn H$s AmXVm| ‘| go H$moB© EH$ n[adV©Z H$aHo$ Cnamoº$ {H$gr EH$ ¶m H$B©
{~‘m[a¶m| go ~M gH$Vo hmo&
b) Amn Ho$ {dMma go H$moB© EH$ ~Xbmd {Og H$maU Amn Ho$ n[añna ‘| hmoZo dmbr {~‘m[a¶m| H$mo
amoH$m Om gH$Vm h¡& AS7

9. AmnHo$ n[aga ‘| EH$ gd}jU H$s n[a¶moOZm H$s{O¶o {Oggo VrVZ gd©gm‘mÝ¶ amoJm| Ho$ {b¶o
VrZ MaU ~VmB¶o {OZgo amoJm| H$s g‘ñ¶mAm| H$m g‘mYmZ ñWm{Z¶ A{YH$mar H$a gHo$& AS7

{ejm ‘| gwYma{ejm ‘| gwYma{ejm ‘| gwYma{ejm ‘| gwYma{ejm ‘| gwYma
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