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AN APPEAL...AN APPEAL...AN APPEAL...AN APPEAL...AN APPEAL...

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.

Don’t let the moon vanish from the bed time stories

Don’t hide her behind the sky scrapers storeys

Warmth of breez has to be sought

Don’t let it to be bought

Don’t gift the breath lessness of green house gases

to the blossing buds of generation next

let them see the snow fed mountains

and feel the green bedded plains instead of

reading about them in their text

Daisies, daffodils, Each one is a wonder in itself

do not end them just to please yourself

Be ready to guard you with a plan of prevention

from the attacks test tube aterrors

and each thoughtless inventions

Let us pass on the legacy of nature’s wonders.
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Am‘wI...

àH¥${V g^r Ord H$Um| Ho$ OrdZ H$m òmoV h¡& nËWa, Ob, nhm‹S> VWm Km{Q>¶m±,
no‹S>, OmZda Am{X Cg‘| ahVo h¢... Am¡a g^r ñd¶§ AZmoIo hmoVo h¢& g~H$s AnZr
{deofVm h¡& ‘Zwî¶ ‘mÌ àH¥${V H$m òmoV h¡&

àH¥${V ‘| ‘Zwî¶ g~go AbJ {XIZo H$m H$maU CgHo$ gmoMZo H$s ep³V h¡‘&
qMVZ hr Cgo àH¥${V Ho$ AÝ¶ Ordm| go AZmoIm ~Zm XooVm h¡& ¶h {XIZo ‘| BVZm gab
Am¡a gm‘mÝ¶ {XIm¶r XoVm h¡, ~mdOyX BgHo$ àH¥${V {H$gr Z {H$gr Vah h‘| ahñ¶m|
H$s JwpËW¶m| ‘| CbPm¶o aIVm h¡&

‘Zwî¶ ñd¶§ go g^r MwZm¡{V¶m| H$m gm‘Zm H$aVo hþE ImoO H$aZo H$m à¶ËZ H$aVm
h¡& H$m¡VÏhbVm Vmo ¶h h¡ {H$ àH¥${V ‘| hr àíZ Am¡a CÎma {Z{hV hmoVo h¢& qH$Vw Hw$N>
Am¡a qMVZm| Am¡a ImoOm| H$s Amdí¶H$Vm n‹S>Vr h¡&

d¡km{ZH$ T>§J Vmo ¶hr h¡ {H$ O~ VH$ Ñ‹T> g‘mYmZ Z nmE± V~ VH$ AmJo ~‹T>|& nVm
bJmZo, àíZ nyN>Zo, Xÿgam| go nyN>H$a gQ>rH$ CÎma nVm bJmZo Ho$ nrN>o ^r ¶hr ‘‘©
{N>nm hþAm h¡& Bgr{bE Jbr{b¶mo Zo H$hm Wm {H$ d¡km{ZH$ A{YJ‘ dhr hmoVm h¡ Ohm±
àíZ nyN>m OmVm h¡&

H$jm H$j ‘| {dkmZ H$m AÜ¶mnZ Eogm hmoZm Mm{hE {H$ dh ~ƒm| H$mo d¡km{ZH$
T>§J go gmoMZo Ho$ {bE àmoËgm{hV H$ao Am¡a àH¥${V Ho$ à{V ào‘ H$aZo Ho$ {bE AmJo
~‹T>m¶o& CZ‘| {H$gr ̂ r {Z¶‘ H$mo g‘PH$a CgH$s àe§gm H$aZo H$s j‘Vm ̂ a gH|$&
d¡km{ZH$ A{YJ‘ H$m AW© h¡ Z¶o VÏ¶m| H$mo ~{hN˛ ¥V H$aZm&

àH¥${V Ho$ O{Q>b {gX²Ym§Vm| H$m nVm bJmZo Ho$ {bE ¶h µOê$ar h¡ {H$ Cg‘| {Z{hV
A§V…g§~§Y d A§V…{Z ©̂aVm H$mo {~Zm H$moB© ì¶dYmZ nhþ±MmE AmJo ~‹T>o& Cƒ nmR>embm
Ho$ ~mbH$m| ‘| g§kmZmË‘H$ j‘Vm hmoVr h¡ {Oggo do AnZo Mmam| Amoa H$s dñVwAm| H$s
VwbZm H$aZo H$s j‘Vm aIVo h¢& CZ‘| g§jon ‘| {H$gr {gÕm§V H$mo ~VmZo H$s j‘Vm
^r ahVr h¡&
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Bg ñVa na, h‘ ~ƒm| H$s Vrd« qMVZ H$mo ‘mÌ gyÌm| d {gX²Ym§Vm| Ho$ ewîH$
{ejU go X~mZm Zht Mm{hE& AV… h‘| H$jm ‘| Eogm dmVmdaU CnbãY H$amZm
Mm{hE {H$ ~mbH$ {H$gr VÏ¶ H$m nVm bJmH$a CgHo$ ~mao ‘| gmoMo, Z¶o {df¶m| H$s
OmZH$mar àmá H$a|, g‘ñ¶m g‘mYmZ H$aZo ‘| gj‘ ~Z gH|$  Am¡a CZgo Z¶o g§~§Y
~Zm gH|$&

d¡km{ZH$ A{YJ‘ H$m AW© H$jm Ho$ Mma Xrdmam| Ho$ ~rM ~¡R>H$a grIZm Zht h¡&
BgH$m à¶moJ d joÌ n¶©Q>Z go ̂ r nyam g§~§Y h¡& Bgr{bE {dkmZ {ejU ‘| joÌ n¶©Q>Z
/ à¶moJm| H$m ~‹S>m ‘hËd h¡&

EZgrE’$-2005 ‘| ¶h Omoa XoH$a H$hm J¶m h¡ {H$ {dkmZ {ejU H$mo ñWmZr¶
dmVmdaU go Omo‹S>m \ÁåÁ Mm{hE& {ejm Ho$ A{YH$ma A{Y{Z¶‘-2009 ^r ~ƒm|
‘| XjVmAm| H$s àm{ßV na Omoa XoVm h¡& AV… {dkmZ {ejU ~mbH$m| ‘|o d¡km{ZH$
qMVZ H$mo ~‹T>mdm XoZo bm¶H$ hmoZm Mm{hE&

{dkmZ {ejU Ãz ~mbH$m| H$mo ¶h gmoMZo Ho$ {bE ‘O~ya H$aZm Mm{hE {H$
d¡km{ZH$m| Zo {OZ dñVwAm| H$s ImoO H$s Wr CgHo$ nrN>o ‘w»¶ CX²Xoí¶ ³¶m Wm& amÁ¶
nmR²>¶H«$‘ H$s ê$naoIm-2011 H$m ̂ r ¶hr CX²Xoí¶ h¡ {H$ ~mbH$ ñd¶§ AnZo {dMma
{Z^©¶ hmoH$a àH$Q> H$a gH|$& Bg {dkmZ H$s nwñVH$ H$m ‘w»¶ CX²Xoí¶ EggrE’$ Ho$
{gX²Ym§Vm| H$m nmbZ H$aVo hþE ~mbH$ H$mo d¡km{ZH$ T>§J go ñd¶§ Z¶o-Z¶o VÏ¶m| H$m
nVm bJmZo Ho$ {bE ‘O~ya H$ao&

h‘ nmR²>¶nwñVH$ H$s ê$n g‚mm Ho$ {bµE {dX²¶m ^dZ g§X^© H|$Ð, amOñWmZ Ho$
Am^mar h¢& nmR> {bIZo Ho$ {bE boIH$m|, g§nmXZ H$aZo dmbo g§nmXH$m| VWm S>rQ>rnr
AmnaoQ>am| H$mo Bg nwñVH$ H$mo gw§Xa ~ZmZo Ho$ {bE YÝ¶dmX XoVo h¢&

~mbH$m| X²dmam nmR²>¶nwñVH Ho$ g‘J« Cn¶moJ ‘| {ejH$ ‘hËdnyU© nmÌ {Z^mVm h¡&
h‘ Amem H$aVo h¢ {H$ AÜ¶mnH$ Bg nmR²>¶nwñVH$ H$m ghr Cn¶moJ H$aVo hþE ~mbH$m|
‘| d¡km{ZH$ gmoM H$mo ~‹T>mZo VWm àmoËgmhZ XoZo ‘| AnZm nyam ¶moJXmZ X|Jo&

{ZXo |eH$,
EggrB©AmaQ>r, Vob§JmUm, h¡Xam~mX
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{à¶ {ejH$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$mgerb/¶ÁzOZm~X²Y J{V{d{Y¶m| H$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

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
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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|&

SCERT T
ELA

NGANA



viii

Ano{jV XjVmE±

H«$.g§. Ano{jV XjVmE± {ddaU

1.

2.

3.

4.

5.

6.

7.

{df¶ H$s g‘P

àíZ nyN>Zm Am¡a n[aH$ënZm

à¶moJ Am¡a joÌ {ZarjU

g‘mMma g§H$bZ Am¡a 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|$&
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{nN>br H$jm ‘| Amn H$mo{eH$m Am¡a CgH$s
aMZm Ho$ ~mao ‘| n‹T> MwHo$ h¡& AmnZo H$mo{eH$m H$s
ImoO H$m B{Vhmg Am¡a BgHo$ {d{^Þ àH$ma H$s
Amd¥{Îm Am¡a AmH$ma Ho$ ~mao ‘| ^r n‹T> MwHo$ h¡&
CXmhaU Ho$ {bE EH$ H$mo{e{H$¶ Am¡a ~hþ H$moue{H$¶
Ord&

 Mbmo Bgr gÝX^© ‘| Hw$N>> {H«$¶m¶o (à¶moJ)
¶m H$aVo h¡ CXmhaU Ho$ {b¶o

ß¶mO H$s H$mo{eH$mE Am¶VmH$ma hmoVr h¡&
O~{H$ TÁ¬ H$s H$mo{eH$mE± A{Z¶{‘V hmoVr
h¡&

Bgr Vah Hw$N> Am¡a CXmhaU {¬uQL@
1) __________________________
2) __________________________
3) __________________________

àmapå^H$ ê$n go  H$mo{eH$mAm| H$mo AmõQrH$b
gwú‘Xeu ‘| AÜ¶¶Z {H$¶m J¶m Wm& O~ h‘
H$mo{eH$mAm| H$mo g§¶wº$ gwú‘Xeu ‘| AÜ¶¶Z H$aVo
h¡ Vmo h‘ {g’©$ Hw$Z hr ^mJm| H$mo XoI nmVo h¡&
O¡go H$mo{eN˛Á ußÎmr, gmBQ>moßbmÁ‘, Zm{^H$, h[aV
bdN˛, ‘mBbÁzH$mpÝS´>¶m, bo{H$Z O~ h‘ Cgr
H$moerH$m H$mo Bbo³Q´>m{ZH$ gwú‘Xeu ‘| XoIVo h¡,
Vmo Hw$N> Am¡a ^mJ ^r {XImB© XoVo h¢&

H$mo{eH$m Ho$ {d{^Þ àH$mam| Ho$ AÜ¶¶Z Ho$
{bE d¡km{ZH$ {^Þ Vah Ho$ Ord OÝVw Am¡a
dZñn{V¶m| Ho$ ^mJm| H$m AÜ¶¶Z H$a ah¡ h¡& ¶hm±

h‘ {d{^Þ àH$ma Ho$ H$mo{eH$mAm| Ho$ {MÌm| ’$moQ>moJ«m’$,
‘m°S>b Am{X Ho$ ‘mÜ¶‘ go CZH$m AÜ¶¶Z H$aoJ|&
Omo h‘| H$mo{eH$mAm| Ho$ ~mao ‘| ‘hËdnyU© OmZH$mar
X|Jo& ¶hm± h‘ ‘m°S>b-Z‘yZm {MÌ Ûmam H$mo{ee H$m
AÜ¶¶Z H$aZo H$m à¶ËZ H$a|Jo&
{d{eï> H$mo{eH$m

¶h Amdí¶H$ Zht h¡ {H$ Omo AÊT ÃÁáÁ∫m
nm¡Ym| Am¡a newAm| ‘| {XImB© XoVo h¡& dmo g^r
H$mo{eH$mAm| ‘| nm¶o OmVo h¢& CXmhaU Ho$ {b¶o
³bmoamoßbmñQ> h‘oem ÃÁáÁ∫m nm¡Ym| ‘| {XImB© XoVo
h¡& bo{IZ ¶o nm¡Ym| Ho$ gmao H$mo{eH$mAm| ‘| Zht
nm¶o OmVo h¡& ³bmoam¡úÁñQ> Ho$db nm¡Ym| Ho$ hao ̂ mJ
Ho$ H$mo{eH$mAm| ‘| nm¶o OmVo h¡& O¡go nÎmr¶m± Am¡a
N˛Áz™¬ Q>hm{Z¶m| BË¶m{X&

{d{eï> H$mo{eH$m, H$mo{eH$mAm| Ho$ AÜ¶¶Z Ho$
~mao ‘| ~Vm¶m h¡ O~ h‘ Eogo g§aMZm ~ZmVo h¢ Vmo
h‘ EH$ H$mo{eH$m go Xÿgar H$mo{eH$m H$m VwbZmË‘H$
AÜ¶¶Z H$a gH$Vo h¡& {X¶o J¶o {MÌ-1&2 ‘|
üÁ∫ÁzuúN˛ nm¡Ym| Am¡a OÝVwAm| H$s H$mo{eH$mAm| H$m
AÜ¶¶Z H$am|& Eogo H$mo{eH$m§J Omo H$mo{eH$mAm| ‘|
A{YH$Va nm¶o OmVo h¡ CÝh| Bg ‘m°S>b/Z‘yZo ‘|
g{å‘{bV {H$¶m J¶m h¡&

1. Amn XmoZm| H$mo{eH$mAm| ‘| ³¶m g‘mZ JwU
XzIVo h¡ ?

2. H$m¡Z-go H$mo{eH$m§J Ho$db nmXn H$mo{eH$mAm|
‘| nm¶o OmVo h¡?

3. nm¡Ym| H$s H$mo{eH$m VWm OÝVw H$mo{eH$m Ho$
^mJm| H$s VwbZm H$amo Am¡a AÝVa {bImo&

Mbmo {d{^Þ àH$ma Ho$ OÝVw Am¡a nm¡Ym| H$s
H$mo{eH$mAm| H$m AÜ¶¶Z H$a|Jo&

H$mo{eH$m g§aMZm CZHo$ H$m¶©AÜ¶m¶

1 (Cell its Structure and Function)
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H$mo{eH$m … OrdZ H$s ‘yb BH$mB©2

H$mo{eH$m {P„r ¶m ßbmÁ‘m {P„r

AmnZo AnZr nyd© H$jm ‘| n‹T>m h¡ {H$ H$mo{eH$m
{P„r OÝVw H$mo{eH$m H$mo T>H$s ahVr h¡& bo{H$Z
nm¡Ym| H$s H$mo{eH$m {P„r Ho$ D$na EH$ Am¡a nV©
CnpñWV hmoVr h¡, {Ogo H$mo{eH$m {^Îmr H$hVo
h¡& ZrMo {X¶o J¶o {MÌ Ho$ ‘mÜ¶‘ go Amn H$mo{eH$m
{^Îmr H$m AÜ¶¶Z H$a gH$Vo h¡&

 H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn -1

H$mo{eH$m {^Îmr H$m {ZarjU
EH$ Rheo H$m nÎmm {b{OE Am¡a Cgo EH$

PQ>Ho$ ‘| ’$m{S>¶o& Am¡a CgH$m àH$me ‘| {ZarjU
H$s{OE& nËÎmo H$s {Pëbr N>moQ>m gm QwH$‹S>m a§JrZ
àH$me H$s {H$aU Ho$ gm‘Zo a{I¶o H$da pñbn Ûmam
Cgo T>H$ Xmo {’$a hëHo$ a§Jdmbo nÎmo na Ob H$r
Hw$N> ~y§Xo S>m{bE {’$a Cg ^mJ H$mo gwwú‘Xeu H$o$
gm‘Zo aIH$a CgH$m AÜ¶¶Z H$[a¶o&

AmnZo Omo XoIm CgH$m {MÌ ~ZmB¶o&
A~ EH$ go Xmo ~y§X VZw Z‘H$ H$m Kmob

H$mo{eH$m {^{Îm na S>mb H$a 5 go 10 {‘ZQ> VH$ Ho$
{b¶o N>mo‹S> Xo&

(Z‘H$ H$m Kmob V¡¶ma H$aZo Ho$ {bE  50 
{‘br brQ>a Ob ‘| EH$ Mm¶ Ho$ Må‘M Ho$ ~am~a
Z‘H$ S>mbH$a AÀN>r Vah {hbm¶o&)

BgH$mo gwú‘Xeu ‘| aI H$a AÜ¶¶Z H$ao
Am¡a BgH$mo AnZr nwñVH$ ‘| BgH$m {MÌ
~Zm¶o&
A~ XmoZm| {MÌm| -3(a) & 3(b) ‘| VwbZm
H$m AÝVa {bIo?
³¶m Amn BZ XmoZm| {MÌm| Ho$ AÝVa H$m
AZw‘mZ bJm gH$Vo h¢ ?

ßbmñ‘m {Pëbr
Plasma

Membrane

g§Hw${MV
H$mo{eH$m Ðì¶

shrunken
Cytoplasm{MÌ-3(b) H$mo{eH$m {P„r

JmoëJr CnH$aU
(Golgi apparatus)

‘mBŚ>moH$m±{Ś>¶m
(Mitrochondria)

A§V…Ðì¶r (Endoplasmic reticulum)
Zm{^H$
(Nucleus)

ßbmñ‘m {Pëbr
(Plasma Membrane)

Fig-1 Typical Plant cell

nU©h[a‘ (Chloroplast)

u∫O˛ ÀsÁå
(Vacuole)

Fig-2 Typical Animal cell

‘mBŚ>moH$m±{Ś>¶m
(Mitrochondria)

JmoëJr CnH$aU
(Golgi apparatus)

Zm{^H$
(Nucleus)

A§V…Ðì¶r
(Endoplasmicreticulum)

ßbmñ‘m naV
(Plasma

Membrane)

H$mo{eH$m {^Îmr
(Cell wall)

ßbmñ‘m naV
(Cytoplasm)

{MÌ-3(a) H$mo{eH$m {P„r

VmaH$ Ho$ÝÐH$
(Centrioles)
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O~ h‘ Z‘H$ H$m Kmob rheo H$s nÎmr H$s
{Pëbr na S>mbVo h¡, Vmo nÎmo H$s H$mo{eH$mAm| ‘|
CnpñWV Ob ~mha Am OmVm h¡… {OgHo$ n[aUm‘
ñdê$n gmBQ>mo ßbmÁ‘ Am¡a H$mo{eH$m {^Îmr H$m
g§Hw$MZ hmo OmVm h¡& {MÌ H$s a§JrZ ~mhar gr‘m
dmñVd ‘| H$mo{eH$m {P„r h¡, Omo H$mo{eH$m go
AbJ {XIZo bJVr h¡&

{H$gr Vah, h‘ H$mo{eH$m {P„r H$s g§aMZm
H$m AÜ¶¶Z Ho$db Bbo³Q´>mZ gwú‘Xeu Ho$ ‘mÜ¶‘
go H$a gH$Vo h¡& H$mo{eH$m {^Îmr bMrbr hmoVr h¡,
Am¡a ¶h ‘w»¶ ê$n go dgm Am¡a àmoQ>rZ go ~Zr
hmoVr h¡&

H$mo{eH$m {P„r H$mo{eH$m H$s g~go ~mhar
nV© hmoVr h¡ Omo gmBQ>moßbmÁ‘ H$mo ~mhar dmVmdaU
go AbJ H$aVr h¡& BgH$mo ßbmÁ‘m {P„r ̂ r H$hVo
h¡& H$mo{eH$m {P„r H$mo{eH$m Ho$ AmH$ma VWm
AmH¥${V H$mo àX{e©V H$aVr h¡ gmBQ>moßbmÁ‘ H$mo
KoaVr h¡ VWm Bgo ~mø dmVmdaU go gwa{jV aIVr
h¡& H$mo{eH$m Ho$ AÝXa H$m dmVmdaU ~mha Ho$
dmVmdaU go AbJ hmoVm h¡& H$mo{eH$m Ho$ AÝXa
{d{^Þ àH$ma Ho$ nXmWm} H$m ghr ‘mfim ‘| {‘lU
CnpñWV hmoVm h¡& H$mo{eH$m {P„r Bg {‘lU H$mo
g§VwbZ H$mo ~am~a aIZo ‘| ~hþV ‘hËdnyU© ̂ y{‘H$m
{Z^m{V h¡& H$moB© ^r ~mø nXmW© H$mo{eH$m ™ı
Ho$db {P„r H$o ‘mÜ¶‘ go {‘{lV hmo gH$Vm h¡&
{P„r H$m AZmoIm JwU ¶h h¡ {H$ ¶h g^r nXmWm}
H$mo AnZo AÝXa go àdoe Zht hmoZo XoVm h¡& nXmWm]
H$m ñWmZmÝVaU H$mo{eH$m {P„r Ho$ ‘mÜ¶‘ go
Ho$db MwZo hþ¶o nXmWm] H$m hr hmo gH$Vm h¡&
Bg{bE Bgo M¶{ZV àdoe {P„r ^r H$hVo h¡&
BgHo$ Bgr JwU Ho$ H$maU ¶h {P„r nXmWm] H$m
AmXmZ-àXmZ BgHo$ AmÝV[aH$ VWm ~mø dmVmdaU
Ho$ ~rM ‘| {Z¶§ÌU H$aVm h¡& Amn H$mo{eH$m {P„r
Ho$ H$m¶m] Ho$ ~mao ‘| A{YH$ AÜ¶¶Z “nXmWm] H$m
{P„r àdmh” ‘| H$a|Jo&

H$mo{eH$m {^Îmr (Cell Wall)
H$mo{eH$m {^Îmr EH$ Eogm AZmoIr JwU h¡ Omo

Ho$db nm¡Ym| H$s H$mo{eH$mAm| ‘| nm¶m OmVm h¡&
Ohm± OÝVw H$mo{eH$mAm| ‘| H$mo{eH$m {P„r EH$
~mhar H$dM H$m H$m‘ H$aVr h¡& dhr nmXn
H$mo{eH$m ‘| EH$ A{V[aº$ naV hmoVr h¡& Omo
H$mo{eH$m {P„r Ho$ ~mha hmoVr h¡& {Ogo H$mo{eH$m
{^Îmr H$hVo h¡& ¶h dh H$maU h¡ Omo OÝVw
H$mo{eH$m Am¡a nm¡Ym| H$mo H$mo{eH$mAm| Ho$ ~rM
^mar AÝVa n¡Xm H$aVm h¡&

H$mo{eH$m {^Îmr EH$ H$R>moa bo{H$Z bMrbr
g§aMZm dmbr naV hmoVr h¡& Omo H$mo{eH$m H$mo
AmH$ma àXmZ H$aVr h¡, VWm Cgo gwajm àXmZ
H$aVr h¡& àma{^H$ ê$n ‘| Bgo {ZîH«$s¶ ‘mZm
OmVm Wm bo{H$Z A~ Bgo EH$ gH«$s¶ Am¡a H$mo{eH$m
H$m EH$ AË¶§V Amdí¶H$ {hñgm ‘mZm OmVm h¡&
Omo bJmVma EH$ H$mo{eH$m go Xþgar H$mo{eH$mAm|
H$mo BZHo$ {dH$mg Am¡a n[anyU©Vm Ho$ ~mao ‘| OmZH$mar
XoVm ahVm h¡&

nm¡Ym| H$s H$mo{eH$mAm| ‘| H$mo{eH$m {^Îmr H$m
³¶m N˛ÁÆ| h¡?

¶h EH$ Am§V[aH$ X~md ~ZmVr h¡& Omo H$mo{eH$m
Ho$ ~mø {ZX}{eV X~md H$mo ~am~a H$aVr h¡&
{OgHo$ n[aUm‘ ñdê$n nm¡Ym| N˛y H$mo{eH$mE OÝVw
H$mo{eH$mAm| H$s Anojm ~mhar n[adV©Z H$m AÀN>r
Vah {damoY H$a gH$Vr h¡&
Zm{^H$ (Nucleus)

bú¶: Jmb H$s H$mo{eH$mAm| ‘| Zm{^H$ H$m
uå∫yqm&

Amdí¶H$ à¶moJ gm‘J«r: Qw>W{nH$ ¶m
AmBgH«$s‘ H$m Må‘M {eeo H$s nÅ>r, pñbn,
dmM½bmg, gwB©, ãbmoqQ>J nona gmYaU g¡{bZ,
½brgarZ, 1% ‘o{WbrZ ãby, gwú‘Xeu Am{X&

{H«$¶m {d{Y:
1. AnZo ‘w±h H$mo AÀN>r Vah go Ymo H$a  EH$

gm’$ Qw>W{nH$ ÆÁ EÁF|ÀN¿˛y™ Nz˛ Y©™Y Nz˛

à¶moJ {H«$¶m
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ÃÁs AnZo ‘w±h Ho$ AÝXa TÁ¬ Ho$ EÁÊou∫N˛
^mJ H$mo IamoM|&

2. IamoMo J¶o nXmW© H$mo dmM½bmg na g¡brZ
Ho$ gmW ’¡$bm¶o&

3. YmoZo Ho$ ~mX nXmW© H$mo ñbmB©S> na aI|&
4. Hw$N> ~w§Xo ‘o{WbrZ H$s S>mbH$a Hw$N> jU

à{Vjm H$a|&
5. ½brgarZ H$s Hw$N> ~w§Xo S>mbo&
6. H$da pñbn bJmH$a T>Ho$ VWm gwB© Ho$ Xþgao

{gao go Bgo X~m¶o VmH$s H$mo{eH$mE§ nyar
Vah ’¡$b Om¶o&

7. AZmdí¶H$ nXmW© (Ðì¶) H$mo ãbmqQ>iJ
nona go gwIm bo&

gmdYmZr:
1. Jmb H$mo H$R>moaVm Zo Zm {N>bo Z hmo Vmo ¶o

AÝXa H$s {P„r H$mo Km¶b H$a gH$Vm
h¡&

2. IwaMm hþAm nXmW© ñbmB©S> na AÀN>r Vah
’¡$bm¶o&

3. Adeof H$mo AÀN>r Vah go hQ>mZm hmoJm&
4. ñbmB©S> Am¡a H$da pñbn Ho$ ~rM ‘| H$moB©

hdm H$m ~wb~bm Zht hmoZm Mm{hE&
gwú‘Xeu Ho$ A{YH$Îm‘ VWm Ý¶yZV‘ j‘Vm
‘| Cg AñWm¶r C^ma H$m AÜ¶¶Z H$a| VWm
Cg AmH¥$Vr H$mo AnZo ZmoQ>~wH$ na ~Zm¶o&

1. Cg H$mo{eH$m H$m AmH$ma ³¶m Wm Omo AmnZo
XoIm?

2. ³¶m H$mo{eH$mAm| H$s g§aMZmE§ ß¶mO Ho$
{P„r Ho$ g§aMZmAm| Ho$ g‘mZ hr h¡?

3. ³¶m dhm± H$moB© Jhao a§J H$m JmobmH$ma
q~Xÿ H$s Vah H$s g§aMZm H$moem Ho$ Ho$ÝÐ
‘| AmnH$mo {XImB© Xr?

AmnZo Bg Jhao a§J Ho$ {~ÝXÿ H$m AÜ¶¶Z
H$mo{eH$m ‘| H$a MwHo$ h¡& Bgo Zm{^H$ H$hVo h¡&

BgH$m Zm‘ 1831
‘| am~Q>© ~«mCZ Zo
aIm Wm, Cg g‘¶
~«mhZ H$mo ¶h Zht
nVm Wm H$s Zm{^H$
H$m H$m¶© ³¶m h¡&

¶h H$mo{eH$m H$m EH$ AË¶§V ‘hËdnyU© A§J h¡ Bgo
H$mo{eH$m H$m {Z¶§ÌU H$j ^r H$hVo h¡&

Zm{^H$ H$mo{eH$mH$m g~go ~‹S>m Amoa g~go
AbJ ^mJ hmoVm h¡& {eëS>oZ {OÝhm|Zo H$mo{eH$m
{gÕmÝV H$m à{VnmXZ {H$¶m Wm ¶h gmoMm Wm H$s
Z¶o H$mo{eH$m H$m {Z‘m©U BgHo$ Zm{^H$ go hmoVm
h¡& {Ogo CÝhm|Zo gmBQ>r ãbmñQ> H$s g§km Xr&

Hw$N>> AndmXm| H$mo N>mo‹S>H$a bJ^J g^r ggr‘
Ho$ÝÐH$m| H$mo{eH$mAm| ‘| Zm{^H$ hmoVm h¡& ñVZYm[a¶m|
‘| bmb aº$ H$mo{eH$mE± VWm Hw$P nmXnm| Ho$ âbmoE‘
grd Q>¶y~ Eogo CXmhaU h¡ {Og‘| Zm{^H$ Zht
hmoVo, hmbm§H$s BZ H$mo{eH$mAm| ‘| ̂ r Zm{^H$ hmoVo
h¡& bo{H$Z ewê$AmV Ho$ Hw$N> {XZm| ~mX ¶o ~mha
{ZH$mb {X¶o OmVo h¡ Am¡a Zï> hmo OmVo h¡&

Zm{^H$ H$mo{eH$mAm| Ho$ g^r {H«$¶mAm| H$mo
g§¶{‘V Am¡a g§M[aV H$aVm h¡& VWm Ordm| Ho$
bjUm| H$m ZrYm©aU H$aVm h¡& ¶h OoZo{Q>H$ H$s
gmar OmZH$m[aAm| H$mo YmaU H$aVm h¡& ¶h H$mo{IH$m
{d^mOZ ‘| ^r ‘hËdnyU© ^w{‘H$m {Z^mVm h¡&

dh {P„r Omo Zm{^H$ H$mo Koao ahVr h¡ Va’$
ahr h¡& Am¡a Omo Bgo gmBQ>moßbm[‘ Ho$ {‘lU go

{MÌ-4 TÁ¬ N˛y N˛Áz∆Á ™ı åÁußN˛

åÁußN˛ (nucleus)

N˛Áz∆Á¸ƒ
(cytoplasm)

\yƒ ¸√Æ N˛¬Á (cell membrane)

{MÌ-5 L¬zMb~Áå ÃÓfl™t∆y| ™ı åÁußN˛ N˛y ∫YåÁ

AmZwd§{eH$s  útÁs|
genetic material

Zm{^H$s¶ naV
nuclear membrane

Zm{^H$s¶ ßbmÁ‘Á
nucleoplasm

EmÏ Zm{^H$
nucleolos

Zm{^H$ a§Y«
nucleus poreSCERT T

ELA
NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 5

AbJ H$aVr h¡& Cgo  Zm{^H$s¶ {P„r H$hVo h¡&
¶h H$mo{eH$m {P„r Ho$ g‘mZ hr hmoVr h¡& bJ^J
g^r OoZo{Q>H$ nXmW© Zm{^H$ ‘| hr nm¶o OmVo h¡&

Zm{^H$s¶ {P„r H$s CnpñWVr Ho$ AmYma na
H$mo{eH$m H$mo Xmo ^mJm| ‘| {d^m{OV {H$¶m OmVm
h¡, Omo H$s nyd© Ho$ÝÐr¶ H$mo{eH$m Am¡a ggr‘
Ho$ÝÐr¶ H$mo{eH$m&

nyd© Ho$ÝÐ H$s H$mo{eH$m (Prokriotic Cell)

Cna {X¶m J¶m {ddaU nhbo ggr‘ Ho$ÝÐrH$
H$mo{eH$m Ho$ {b¶o Wm Omo EH$ {P„r ~§X Zm{^H$
YmaU H$aVm h¡& dmo H$mo{eH$m {Og‘| Zm{^H$s¶
{P„r go ~§X Zm{^H$s¶ nXmW© Zht hmoVm h¡& Cgo
nyd© Ho$ÝÐrH$s H$mo{eH$m H$hVo h¡& h‘ nhbo ~Vm
MwHo$ h¡ {H$ ~¡³Q>o[a¶‘ EH$ nyd© Ho$pÝÐr H$mo{eH$m
h¡, gmBZmo~¡³Q>[a¶m-Zrb h[aV e¡db ^r Bgr
loUr ‘| AmVm h¡&

H$mo{eH$m Ðì¶

O~ h‘ ß¶mO Ho$ {P„r H$s AñWm¶r C^mam|
H$mo XoIVo h¡& Vmo dmo h‘| H$mo{eH$mAm| Ho$ EH$ ~‹S>o
g‘yh H$mo XoI gH$Vo h¡ Omo H$mo{eH$m {Pëbr go T>Ho$
hþE h¡& {OgHo$ joÌ ‘| ~hþV H$‘ a§J hmoVm h¡& Bgo
H$mo{eH$m Ðì¶ H$hVo h¡& H$mo{eH$m Ðì¶ EH$ Vah
nXmW© hmoVm h¡ Omo H$s ßbmñ‘m {P„r Ho$ AÝXa
nm¶m OmVm h¡& ¶h ~hþV gmao {deof CVH$m| H$mo
^r YmaU H$aVm h¡& {Og‘| go àË¶oH$ CVH$ H$mo{eH$m
Ho$ {b¶o ‘hËdnyU© H$m¶© H$aVm h¡&

àmoQ>moßbmñ‘ vs. gmBQ>moßbmñ‘

EH$ bå~r g‘¶ H$s AdYmaUm ¶h Wr H$s OrdZ
H$m ‘hËdnyU© A§e Bg Ðd ‘| h¡ Omo H$mo{eH$m Ho$ AÝXa
hmoVm h¡& Bg{bE Bgo àmQ>moßbmñ‘ Zm‘ {X¶m Jm¶
{OgH$m AW© hþAm OrdZ H$m Ðì¶& bo{H$Z O~ ¶h

gm’$ hmo J¶m H$s Ðì¶ Vmo Ho$db EH$ ‘mÜ¶‘ h¡ {Og‘|
Vah Vah Ho$ H$U Am¡a {P„r¶m± V¡aVr h¡ Omo H$mo{eH$m
Ho$ {H«$¶mAm| ‘| ghm¶H$ hmoVr h¡& Vmo ¶h {gÕ hmo J¶m
H$s nwam OrdZ Bg g§ñWm ‘| {Zdmg H$aVr h¡& {deofH$a
Zm{^H$ H$s ImoO Ho$ níMmV Zm{^H$s¶ {Pëbr Ho$
^rVa Ed§ ~mha CnpñWV nXmWm] H$m A§Va {H$¶m J¶m&
BgHo$ ~mX àmoQ>moßbmñ‘ H$mo Z¶m Zm‘ {‘bm Omo
gmBQ>moßbmñ‘ H$hbmVm h¢& AWm©V H$mo{eH$m Ðì¶& H$mo{eH$m
Ho$ AÝXa Ho$ Ðì¶ H$mo Zm{^H$s¶ Ðd¶ ¶m Ý¶yp³bAmoßbmñ‘
^r H$hVo h¡&

H$mo{eH$mÊT (Cell Organelles)

h‘Zo {nN>bo ̂ mJ ‘| Zm{^H$m| Ho$ ~mao ‘| AÜ¶¶Z
{H$¶m h¡& Hw$N> ‘hËdnyU© H$mo{eH$m Ðì¶ {OgHo$ ~mao ‘|
h‘ MMm© H$aZo Om aho h¢, do h¢- 1. ™ÁFbÁzN˛Á}g~yÆÁ,
2. õ¬ÁuÀbg‚Ã, 3. ∫ÁF§Áz^Áz™, 4. Eão: üt√ÆÆy
\u¬N˛Á, 5. Jm oëJr CnH$aU, 6. AnKQ>Zr¶
(¬ÁFÃÁzÃÁz™), 7. OrdH$U  [a{º$H$mLÂ&

¶o Bg{bE ‘hËdnyU© h¢ ³¶m|{H$ BZ‘| go Hw$N>
H$mo{eH$mAm| ‘| Ho$ H$m¶m] ‘| ~hþV ‘hËdnyU© ŷ{‘H$m
{Z^mVr h¢&

A§V…Ðì¶ Om{bH$m

O~ h‘ H$mo{eH$m H$mo Bbo³Q´>mZ gwú‘Xeu ‘|
AÜ¶¶Z H$aVo h¡& Vmo gmBQ>moßbmñ‘ ‘| EH$ {P„¶m|
H$m Omb {XImB© XoVm h¡& Omo H$s {d{^Þ gmBQ>moßbmñ‘
Ho$ ~rM ‘| ‘mÜ¶‘ ~ZVm h¡& Omo nXmW© H$mo

{MÌ-6 AÝVX©ì¶r Om{bH$m

IwaXþao A§V…Ðì¶ Om{bH$m

H$mo‘b A§V…Ðì¶
Om{bH$m

Ribosomes
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H$mo{eH$m Ho$ AÝXa EH$ ñWmZ go Xþgao ñWmZ VH$
bo OmZo ‘| ghm¶H$ hmoVm h¡& Bg Omb H$mo A§VÐ©ì¶r
Om{bH$m H$hVo h¡&

AÝVX©ì¶ Om{bH$m EH$ ~hþV ~‹S>m {P„r¶m|
Am¡a Zm{bH$mAm| H$m Omb hmoVm h¡& AÝVX©ì¶
Om{bH$m H$s g§aMZm N>moQ>o-N>moQ>o Z{bH$mAm| Ho$
O¡gr hmoVr h¡& {OgHo$ gVh H$mo amB~mogmo‘ H$hVo
h¡& Eogo ^mJ H$mo IwaXar AÝVX©ì¶r Om{bH$m H$hVo
h¡& CgH$m dh ñWb Ohm± amB~mogmo‘ Zht hmoVo h¡
Cgo H$mo‘b AÝVX©ì¶r Om{bH$m H$hVo h¡& IwaXam
AÝVX©ì¶r Om{bH$m dh ñWmZ h¡ Ohm± àmo{Q>Z Ho$
H$Um| H$m CËnmXZ hmoVm h¡& Vab AÝVX©ì¶r Om{bH$m
dgm Ho$ H$Um| Ho$ CËnmXZ ‘| ghm¶H$ hmoVr h¡&
BZHo$ Ûmam ~Zm¶o J¶o àmoQ>rZ Am¡a dgm H$mo{eH$m
Ho$ {d{^Þ ^mJm| ‘| ^oOo OmVo h¡, Omo {H$ CgH$s
Amdí¶H$mZwgma hmoVm h¡& ¶h H$m¶© AÝVX©ì¶r
Om{bH$m Ho$ H$maU hmoVm h¡& Bg‘| go Hw$N> àmoQ>rZ
Am¡a dgm H$mo{eH$m {P„r H$mo ~ZmZo ‘| ‘XX
H$aVo h¡&

Bg{bE AÝVX©ì¶r Om{bH$m H$m EH$ H$m¶© ¶h
^r h¡ {H$ ¶h gmBQ>moßbmñ‘ Am¡a Zm{^H$ Ho$ ~rM
‘| EH$ ‘mÜ¶‘ H$m H$m¶© H$aVr h¡& Omo àmoQ>rZ
Am¡a dgm H$mo EH$ ñWmZ go Xÿgao ñWmZ VH$ bo
OmVr h¡& ¶h EH$ gmBQ>moßbmÁ‘rH$ AmH¥${V Ho$
O¡gm H$m¶© H$aVm h¡ Ohm± na Vah-Vah Ho$ O¡d
amgm¶{ZH$ {H«$¶mE± H$eoê$H$sAm| H$s H$mo{eH$mAm|
Ho$ AÝXa hmoVr h¡& nmMZ VÝÌ H$s H$mo{eH$mAm| ‘|
H$mo‘b AÝVX©ì¶r Om{bH$m hm{ZH$maH$ nXmWm} Am¡a
amgm¶Zm| H$mo ~mha {ZH$mbZo ‘| ~hþV ‘hËdnyU©
ŷ{‘H$m aIVr h¡&

JmopëO gpå‘l or JmopëO CnH$aU

H¡${‘bmo JmëOr Zo 1898 ‘| A{õQ>H$b gwú‘Xeu
go BgH$s H$mo{eH$mAm| H$m AÜ¶¶Z {H$¶m Wm
bo{H$Z BgH$m ~marH$ g§aMZm Bbo³Q´>m°Z gwú‘Xeu

go XoIZo Ho$ ~mX nVm Mbm&
¶h g§aMZm ^r Vah-Vah H$s {P„rAm| go

{‘bmH$a ~Zm hmoVr h¡& ¶h {P{„¶m± {‘b H$a EH$
W¡br H$s Vah g§aMZm ~ZmVr h¡& {OgHo$ Mmam|
Va’$  N>moQ>o-N>moQ>o ~wb~wbm| ‘| Ðì¶ ^a hmoVm h¡&
àmoQ>rZ Am¡a AÝ¶ nXmW© Omo amB~mogmo‘ ‘| ~ZVo h¡&
dmo JmpëO gpå‘l VH$ BÝhr ~wb~wbm| Ho$ ‘mÜ¶‘ go
nhþ±MVo h¢& Ohm± na ¶o nXmW© Yrao-Yrao Cn¶moJ ‘|
{b¶o OmVo h¡& Hw$b {‘bmH$a EH$ eãXm| ‘| h‘ H$h
gH$Vo h¡ {H$ JmpëO gpå‘l H$s {H«$¶m AZ g^r
nXmWm] H$mo EH$ JÇ>a ‘| ~ÝX H$aZo H$m H$m‘ H$aVr
h¡ Vm{H$ CÝh| H$mo{eH$m Ho$ AÝXa {d{^Þ ñWmZm| na
^oOm Om gHo$& ¶hm± go ¶o nXmW© ¶m Vmo H$mo{eH$m
{P„r ¶m AÝ¶ D$VH$m| ‘| ^oOo Om gH$Vo h¡&
H$mo{eH$m {P„r VH$ nhþ±MZo Ho$ ~mX do nXmW©
~wb~wbm| go ~mha {ZH$mb H$a Cn¶moJ {H$¶o OmVo
h¡ Am¡a H$^r -H$^r BZH$m Cn¶moJ Z¶r {P„r
~ZmZo ¶m CgH$s ‘aå‘V Ho$ {b¶o {H$¶m OmVm h¡&

JmpëO gpå‘l H$s g§»¶m EH$ H$mo{eH$m go
Xÿgao H$mo{eH$m ‘| {^Þ-{^Þ hmoVr h¡& BZH$s
g§»¶m ‘wP¶ ê$n go CZ H$mo{eH$mAm| ‘| Á¶mXm
hmoVr h¡ Ohm± hm°‘m}Zg Am¡a à{H$Êd H$m CËnmXZ
hmoVm h¡&
bm¶ZH$m¶

EH$ VÏ¶ Omo d¡km{ZH$m| H$mo ~hþV g‘¶ go
naoemZ H$aVm ahm {H$ Hw$N> à{H$Êd Omo H$mo{eH$mAm|

{MÌ-7 JmëOr gpå‘l
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‘| CnpñWV hmoVo h¡ CZH$s j‘Vm bJ^J g^r
Vah H$s g§aMZmAm| H$mo IË‘ H$a gH$Vr h¡,
bo{H$Z ¶h ñd¶§ H$mo{eH$m Bggo Zï> Zht hmoVr h¡&
¶h nhobr V~ gwbPr O~ bmBOmogmo‘ H$s ImoO
hþB©& ¶h N>moQ>o H$U H$mo{gH$m Ðì¶ ‘| {XImB© XoVo
h¡& ¶h nm¶m J¶m {H$ dh AnZo AÝXa {dZmeH$
B§OmB‘ H$mo YmaU H$aVo h¡& Bgr{bE do E§OmB‘
gmYmaU ê$n go H$mo{eH$m Ho$ g§nH©$ ‘| Zht AmVo
h¡& dh nXmW© {OgH$mo Zï> H$aZm hmoVm h¡ CZH$mo
b¶ZH$m¶ Ho$ nmg bm¶m OmVm h¡& Cg na
bmBOmogmo‘ H$Q> OmVm h¡ Am¡a Cg‘| go {dZmeH$
E§OmB‘ ~mha {ZH$bVm h¡ Am¡a Cg nXmW© H$mo Zï>
H$a XoVo h¡& b¶ZH$m¶ H$mo H$mo{eH$m H$s AmË‘hË¶m
W¡br ^r H$hVo h¡&
‘mBQ>moH$pÊS´>¶m

{H«$¶mH$bmn -2
‘mBQ>moH$mpÊS´>¶m {ZarjU

Mbmo ß¶mO H$r {N>bHo$ H$s naV Ho$ gmW ¶h
à¶moJ H$aVo h¡&

i) OoZg {J«Z ~r H$m {‘lU  nm±M ½bmg ‘|
~ZVo h¢&

ii) 200 {‘br J«m‘ OoZg {J«Z ~r Ho$ {‘lU
H$mo 100ml Ob Ho$ gmW {‘{lV H$amo&

iii) ß¶mO Ho$ {N>bHo$ H$s {P„r H$mo {‘lU
‘| S>mb H$a Am§Yo K§Q>o VH$ B§VOma H$a|&

iv) {P„r H$mo {‘lU go {ZH$mb H$a nmZr go
AÀN>r  Vah YmoE&

v) ñbmBS> H$mo H$da pñbn go T>H$ H$a
‘mBH«$moñH$mon ‘| Cƒ j‘Vm ‘| XoI|&

AÜ¶¶Z H$a o
VWm CgH$m {MÌ
AnZ o  {b{IV
nwpñVH$m ‘| ~ZmE
VWm BgH$s {ZMo
{XE J¶o {MÌ go
VwbZm H$a|&

Amn ¶h à¶moJ Am¡a ^r CnpñWV nXmWm] Ho$
gmW H$a gH$Vo h¡ O¡go-TÁ¬ H$s H$mo{eH$m ¶m
H¡${g¶mQ>moam H$s nÎmr¶m±&

Amn ¶hm± na hao a§J H$m ~obZmH$ma AmH¥${V¶m§
gmBQ>moßbmÁ‘ ‘| ’¡$bo hþE XoI gH$Vo hmo& ¶o
‘mBQ>moH$mpÊS´>¶m h¡&

{MÌ-8(a) õÆÁ\ N˛y u^®y ™ı
‘mBQ>moH$pÊS´>¶m H$s H$moemE±

‘mBQ>moH$mpÊS´>¶m ~hþV hr N>moQ>o JmobmH$ma ¶m
~obZmH$ma D$VH$ hmoVo h¡& Am‘Vm¡a na ‘mBQ>moH$mpÊŚ>¶m
2 go 8 ‘mBH«$moZ bå~o Am¡a bJ^J 0.5 ‘mBH«$moZ
Mm¡S>o hmoVo h¡& ¶h bJ^J Zm{^H$ go 150 JwZm N>moQ>o
hmoVo h¡& EH$ H$mo{eH$m ‘| 100 go 150 ‘mBQ>moH$mpÊŚ>¶m
hmoVo h¡& O~ BgH$mo h‘ F¬zMb~Á}å gwú‘Xeu ‘|
XoIVo h¡, Vmo BZH$s g§aMZm ~obZmH$a Wm AÊS>mH$ma
{~ÝXþ O¡go H$mo{eH$m ‘| {XImB© XoVo h¡& O~ h‘ Bgo
Bbo³Q´>m°å gwú‘Xeu ‘| XoIVo h¡, Vmo BgHo$ AZmoIr
g§aMZm H$s gånyU© OmZH$mar {‘bVr h¡& {MÌ ‘|
{XIm¶o J¶o ‘mBQ>moH$mpÊS´>¶m gm‘mÝ¶ ê$n go gmao
CVH$m| ‘| nm¶o OmVo h¡&

Bbo³Q´>m°Z gwú‘Xeu Ûmam {X¶o J¶o OmZH$mar Ho$
AmYma na h‘ H$h gH$Vo h¡ {H$ ‘mBQ>moH$mpÊS´>¶m
{ÛnaVr¶ {P„r H$r EH$ {Xdma h¡& {OgH$s
AmÝV[aH$ {P„r go CgHo$ AÝXa EH$ ‘wS>dXma
~ZmdQ> hmoVr h¡& {Ogo {H«$ñQ>r H$hVo h¡, Xmo {H«$ñQ>r
Ho$ ~rM Ho$ ñWmZ H$mo ‘¡{Q´>³g H$hVo h¡&

‘mBQ>moH$mpÊS´>¶m H$mo{eH$s¶ ídgZ Ho$ {bE
{Oå‘oXma hmoVr h¡& ¶h dh à{H«$¶m h¡ {OgHo$
Ûmam H$mo{eH$m ‘| D$Om© H$m g§Mma hmoVm h¡ {OgHo$
Ûmam H$mo{eH$m AnZm H$m¶© H$aVr h¡& BgHo$ Bgr
JwU Ho$ H$maU ‘mBQ>moH$mÊpÊS´>¶m H$mo H$mo{eH$m H$m
D$Om©J¥h ^r H$hVo h¡&$

{H«$ñQ>o

~mø u^®y

Am§V… u^®y

{MÌ-8(b) ‘mBQ>moH$mpÊS´>¶m

‘¡{Q´>³g
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H$mo{eH$m … OrdZ H$s ‘yb BH$mB©8

³bmoamoßgmñQ> EH$ Vah H$m ßbmñQ>mBS> h¡ Omo
{g’©$ nmXn H$mo{eH$mAm| ‘| nm¶m OmVm h¡& ¶o VrZ
àH$ma Ho$ hmoVo h¡& a§JrZ (H«$mo‘moßbmñQ>) Am¡a a§JhrZ
(ë¶wH$moßbmñQ>) VWm ³bmoamoßbmñQ>&

³bmoamoßgmëQ> H$s AmH¥${V¶m± Vah-Vah H$s
hmoVr h¡ O¡go-AÊS>mH$ma, Jmob BË¶m{X& e¡dmb ‘|
¶h grT>r wZ‘m gnm©H$ma Wm Am¶VmH$ma hmoVr h¡&

³bmoamoßbmñQ> H$m ì¶mg ~‹S>o nmXnm| ‘| 4 go 10
‘mBH«$mo‘ hmoVm h¡& ³bmoamoßbmñQ> H$m àmapå^H$ H$m¶©
gy¶© Ho$ àH$me H$s D$Om© H$mo nH$‹S>Vm VWm Bgo
amgm¶{ZH$ D$Om© ‘| n[ad{V©V H$aZm hmoVm h¡&
Bg{bE ¶h àH$me g§íbofU ‘| ghm¶H$ h¡&

     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?     ³¶m Vw‘ OmZVo hmo?

FÃ üN˛Á∫ Nz˛ EÊTN˛ N˛Ázu∆N˛ÁEÁzÊ ™Êz §‰jy
™ÁfiÁ ™ı úÁÆz \Áoz “̄, GtÁ“∫m Nz̨  u¬L N˛Ázu∆N˛ÁLÂ
üN˛Á∆ ÃÊ≈¬z m Nz̨  Ã™Æ 50 Ãz 200 úu∫mÁ“∫y™
N˛Á üÆÁzT N˛∫oy “{@

Ym{Z¶m± (Vacuole)

à¶moJ-5
Ym{Z¶m± {ZarjU

1. {H$gr ∫gXma nm¡Yo H$s nÎmr {b{OE
{OgH$s g§aMZm Q>m°M© Ho$ O¡gr hmo, O¡go-
H¡$³Q>g&

2. BgH$m EH$ nVbm Qw>H$S>m EH$ dm°M ½bmg
‘| Ob Ho$ gmW aIo&

{MÌ-9(a)

∫ÁF§Áz\Áz™ (Ribosomoes)
Æz ZÁzbz N˛mÁı \{Ãz EÁN˛Á∫ N˛Ázu∆N˛Á¸√Æ ™ı “Ázoz “{@

Gã“ı ∫ÁF|§ÁzÃÁz™ N˛“oz “{@ ƒz RNA üÁzbyãÃz §åz “Ázoz “{@
ƒz tÁz üN˛Á∫ Nz˛ “Ázoz “{@ ÀƒoÊfi ∫ÁF|§ÁzÃÁz™ EÊo¸√Æy
\Á¬y Nz˛ QÏ∫tÏ∫y ußy ú∫ “Ázoz “{@ ∫ÁF|§ÁzÃÁz™ üÁzbyå
o{ÆÁ∫ N˛∫oz “{@

ßbmñQ>mBS>g: (Plastids)

à¶moJ - 3
arhmo H$s nÎmr ‘| ³bmoamoßbmñQ> H$m {ZarjU

1. arhmo H$s nÎmr H$s {P„r bo Am¡a Cgo Ob
H$s ~w§X ‘| ñbmBS> Ho$ D$na {MnH$m¶o&

2. BgH$mo Cƒ j‘Vm Ho$ gwú‘Xeu ‘| AÜ¶¶Z
H$a|, Omo {MÌ Omo AmnZo XoIm&

AmnH$mo N>moQ>o-N>moQ>o
hao a§J Ho$ H$U {XImB©
X|Jo {OgHo$ ³bmoamoßbmñQ>
H$hVo h¡& gmYmaU ê$n go
¶o hao a§J H$m nXmW© YmaU
H$aVo h¡ {Ogo nU©h[a‘
H$hVo h¡&

à¶moJ-4

e¡dmb ‘| h[aV bdH$  H$m  {ZarjU
nmg Ho$ Vmbm~ go Hw$h e¡dmb B³Q>R>m H$ao&

Am¡a CgHo$ aoemZw‘m ̂ mJ H$mo AbJ H$a| Cg aoemoZw‘m
^mJ H$mo ñbmBS> na aIo Am¡a gwú‘Xeu ‘| AÜ¶¶Z
H$ao& Am¡a ZrMo {X¶o J¶o {MÌ H$s ghm¶Vm go AnZo
{ZarjU H$m {MÌ ~ZmB¶o Omo AmnZo gwú‘Xeu ‘|
XoIm&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-9(b) ∆{ƒÁ¬ ™ı ú∫m“∫y™     (Chloroplasts)

{MÌ-9(c)

§Áÿ u^®y˛

T¿zå™EÊo u^®y˛
sÆ¬N˛ÁFg
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3. BgH$mo VZw Ã{¢¿˛ÁZrZ {‘lU ‘| Kmobo&
4. Bg Qw>H$S>o H$mo gwú‘Xeu Ho$ A{YH$V‘

VWm Ý¶yZV‘ j‘Vm ‘| XzIo&
AmnZo ³¶m XoIm?
{dñV¥V Imbr ñWmZ Omo H$mo{eH$m ‘| {XImB©

XoVm h¡ Cgo Ym{Z¶m± H$hVo h¡& ¶h Ðì¶ g{hV
JwÀN>oXma g§aMZm hmoVr h¡& OÝVw H$mo{eH$m ‘| BZH$s
g§aMZm N>moQ>r hmoVr h¡& dhr nmXn H$mo{eH$m ‘|
BZH$m AmH$ma d¥ôX hmoVm h¡& dhr EH$ n[an¹$
nmXn H$moem ‘| ¶o nwam H$mo{eH$m H$m ñWmZ YmaU
H$a boVo h¡& Ym{Z¶m± H$mo{eH$mAm| Ho$ [a³V (turgur
pressure) X~md H$mo ~Zm¶o aIVr h¡& ¶o Adm§N>Zr¶
nXmWm] H$mo H$mo{eH$m Ho$ ~mha {ZH$mb XoVr h¡&
³¶m H$mo{eH$mE MnQ>r hmoVr h¡?

gm‘mÝ¶V¶m O~ h‘ H$mo{eH$m H$mo gwú‘Xeu
‘| XoIVo h¡ Vmo BgH$s g§aMZm MnQ>r àVrV hmoVr
h¡& Omo H$s ˚y Am¶m‘r àVrV hmoVr h¡& Eogm
bJVm h¡ {H$ H$mo{eH$m Ho$ gmao CVH$ EH$ VñVar
‘| aIo hþE h¡&

bo{H$Z dmñV{dH$ ê$n go H$mo{eH$m H$s bå~mB©,
Mm¡‹S>mB© VWm ‘moQ>mB© hmoVr h¡& {OgH$s bå~mB© Am¡a
Mm¡‹S>mB© h‘ AmgmZr go XoI gH$Vo h¡& MwH$s h‘
BgH$s JhamB© gwú‘Xeu go Zht XoI gH$Vo Bgr{bE
h‘ ‘mZVo h¡ H$s H$mo{eH$m MnQ>r hmoVr h¡ bo{H$Z
Hw$N> Eogo à¶moJ h¡ {Oggo h‘ H$mo{eH$m H$s ‘moQ>mB©
H$m AÜ¶¶Z H$a gH$Vo h¡& g~go AmgmZ V[aH$m
¶h h¡ {H$ Amn nmXn H$mo{eH$m H$mo ñbmBS> ‘|
aIH$a gwú‘Xeu ‘| XoI| Vmo BgH$s ’$moH$g Wmo‹S>m
gm ~Xbso Am¡a H$mo{eH$m {^Îmr H$mo XoIo& Amn

XoIo§Jo H$s Amn {Xdma H$s JhamB© H$mo XoI gH$Vo h¡&
¶h {ÌAm¶m‘r {MÌ Am¡a ̂ r gm’$ {XImB© XoVr h¡,
O~ Amn àH$me H$s {Vd«Vm Wmo‹S>m H$‘ H$aVo h¡&

àË¶oH$ H$mo{eH$m H$m EH$ AmH¥${V hmoVr h¡&
Am¡a CgH$s EH$ H$m¶© H$aZo H$s j‘Vm hmoVr h¡
Omo {H$ CgH$s g‘wh ‘| CnpñWV {d{^Þ CVH$m|
Am¡a {P{ëb¶m| Ho$ {deof ê$n go H$m¶© H$aZo Ho$
H$maU hmoVr h¡&
H$mo{eH$mEÂ H$hm± go AmVr h¡?

A~ VH$ Ho$ g^r à¶moJm| go ¶h {gÕ hmo J¶m
h¡ {H$ gmar {O{dV dñVwE§ H$mo{eH$mAm| go {‘bH$a
~Zm h¡  Am¡a àË¶oH$ H$mo{eH$mAm| ‘| EH$ Zm{^H$
hmoVm h¡& bJ^J 1838-39 Ho$ ~rM Xmo d¡km{ZH$m|
Zo Bg ~mV H$mo EH$ à‘o¶ ‘| {bIm Wm& dmo d¡km{ZH$
Wo ‘¡{W¶mg O¡H$~ ñbo{S>¶Z (1804-1881) Am¡a
{WAmoS>a godmZ     (1810-1882) ñbo{S>¶Z EH$
dZñn{V d¡km{ZH$ Wo Am¡a {W¶moS>a EH$ O§Vw
d¡km{ZH$ Wo& AmnH$s OmZH$mar Ho$ {b¶o ¶h OmZ
{b{OE H$s Cg g‘¶ VH$ {g’©$ Hw$N> hr d¡km{ZH$m|
H$mo nVm sm {H$ H$mo{eH$mE± g^r Or{dV dñVwAm|
‘| nmB© OmVr h¡& Am¡a dmo AnZr ~mV H$mo Vah-
Vah go ~Vm aho Wo& bo{H$Z ñbo{S>¶Z Am¡a {W¶moS>a
nhbo d¡km{ZH$ Wo {OÝhm|Zo Xmdm {H$¶m H$s ¶h
~mV nwam OÝVwAm| Am¡a nmXnm| Ho$ {b¶o gË¶ h¡&
Xþgao eãXm| ‘| do àW‘ ì¶{º$ Wo& {OÝhm|Zo AnZo
à¶moJm| go EH$ {ZîH$∆© {ZH$mbm Am¡a EH$ {gÕm§V
à{Vnm{XV {H$¶m Omo g^r Or{dV dñVwAm| na
bmJw hmoVr h¡& Bgr Ho$ {b¶o ¶h nwam »zÆ CÝh|
OmVm h¡& Ü¶mZ XoZo {H$ ~mV ¶h h¡ {H$ am~Q>© hþN˛
{OÝhm|Zo g~go nhbo H$mo{eH$mAm| H$m AÜ¶¶Z
{H$¶m Wm Am¡a H$mo{eH$m H$mo à{VnmXZ EÁ{∫ uÃÚÁÊo
Ho$ ~rM ‘| 200 df© H$m AÝVa h¡&

{n¶moS>a Am¡a ñbo{S>¶Z Zo {‘bH$a Bg {gÕmÝV
H$mo {bIm& hmb§{H$ ¶h {gÕmÝV Z¶r H$mo{eH$m
H$s ga§MZm Ho$ ~mao ‘| Hw$N> Zht ~Vm¶m& ê$S>m’$
dmZ {dMm} (1855) Zo g~go nhbo H$hm Wm {H${MÌ-{MÌ-{MÌ-{MÌ-{MÌ-10 H$m o{eH$mH$m o {eH$mH$m o {eH$mH$m o {eH$mH$m o {eH$m
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H$mo{eH$m … OrdZ H$s ‘yb BH$mB©10

nhbo go Cn{ñWV H$mo{eH$mE± {d^m{OV hmoVr h¡&
Am¡a ZB© H$mo{eH$mE± ~ZmVr h¡& BÝhm|Zo ñbo{S>¶Z
Am¡a {W¶moS>a Ho$ {gÕmÝV ‘| ~Xbmd H$aHo$ H$mo{eH$m
uÃÚÁÊo H$mo A§{V‘ ñdê$n {X¶m& AmO H$m H$mo{eH$m
{gÕmÝV ‘wP¶ ê$n go Xmo {Z¶‘m| na  {ZaYm|[aV h¡&

(i) g^r gOrd dñVwE H$mo{eH$mAm| Am¡a CZHo$
g‘wh go ~Zr h¡&

(ii)g^r H$mo{eH$mE§ nhbo go CnpñWV
H$mo{eH$mAm| go n¡Xm hmoVr h¡&

ßbmÁ‘m naV (Plasma membrane), {d{eï> nmaJå¶ naV (Selectively Permeable
membrane), ~mh²¶ H$mo{eH$m, nU©h[aV (Chromoplast), ídoV H$UH$ (Leucoplast), H$moe,
CËnmXZ ñWmZ (Matrix)  úÓƒ| Nz˛ã¸N˛y (Prokariotic), ggr‘ Ho$ÝÐH$s

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?

OrdZ H$s ‘yb^yV g¡ÕmpÝVH$ BH$mB© H$mo{eH$m h¡&
H$mo{eH$mE§ ßbmñ‘m {P„r go {Kao hmoVo h¡ Omo dgm Am¡a àmo{Q>Z go ~ZVo h¢
ßbmÁ‘m {P„r EH$ M§¶{ZV àdoe {P„r h¡&
nmXn H$mo{eH$mAm| ‘| EH$ goë¶wbmog go ~Zr hþB© H$mo{eH$m {^Îmr hmoVr h¡ Omo H$mo{eH$m {P„r Ho$
~mha nmB© OmVr h¡&
nyd© Ho$pÝÐH$s ‘| Ho$ÝÐH$ {P„r AZwnpñWV hmoVr h¡&
AÝVX©ì¶r Om{bH$m Am§V[aH$ nXmW© g§dhZ Am¡a CËnmXZ gVh XmoZm| Ho$ ê$n ‘| H$m¶© H$aVr h¡&
bmBgmogmo‘(bm¶ZH$m¶) EH$ sÁ¬yåÏ™Á {P„r hmoVr h¡, Omo H$s nmMH$ EÝOmB©‘ go ^ar hmoVr h¡&
‘mBQ´>moH$mpÊS´>¶m H$mo H$mo{eH$m H$m {~Obr Ka ^r H$hVo h¡&
H$mo{eH$m ‘| VrZ Vah Ho$ ßbmñQ>yS> nm¶o OmVo h¡; H«$mo‘moßbmñQ>, ³bmoamoßbmñQ>, ë¶wH$moßbmñQ>&
áÁuåÆÁ g§J«hU W¡br H$m H$m‘ H$aVm h¡ Omo R>mog VWm Ðì¶ nXmWm} YmaU H$aVm h¡&
g^r H$mo{eH$mE§ nhbo go hr CnpñWV H$mo{eH$mAm| go ~ZVr h¡&

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

1. XmoZm| ‘| A§Va {bImo AS1

(a) \ÊoÏ H$mo{eH$m Am¡a nmXn H$mo{eH$m (b) nyd©Ho$ÝÐH$s Am¡a ÃÃy‘Ho$ÝÐH$s
2. ¶{X H$mo{eH$m go Zm{^H$ {ZH$mb Xo Vmo ³¶m hmoJm? AnZo CÎma Ho$ nj ‘| H$maU ~VmB¶o?AS1

3. bm¶ZH$m¶ H$mo AmË‘hË¶m H$s W¡br ³¶m| H$hVo h¡?AS1

4. nmXn H$mo{eH$mAm| ‘| Ym{Z¶m± ~‹S>m ñdê$n ³¶m| YmaU H$a boVo h¡?AS1

‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

SCERT T
ELA

NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 11

5. “H$mo{eH$m  OrdZ H$s EÁáÁ∫yÆ BH$mB© h¡&”, Bg H$WZ H$mo {gÕ H$[aE& AS1

6. N˛Ázu∆N˛Á uÃÚÁÊo N˛Áz uN˛Ãåz EÁ{∫ N˛§ üuoúÁuto uN˛ÆÁ@ FÃNz˛ ü™ÏQ ¬qm MÆÁ “{?AS1

7. ³¶m hmoVm h¡ O~ ßbmÁ‘m {P„r ’$Q>Vr ¶m Zï> hmoVr h¡& AS2

8. H$mo{eH$m Ho$ OrdZ H$mo ³¶m hmoJm ¶{X JmopëO H$måßbog Zm hmoVo? AS2

9. \§ EÁú üÆÁzT∆Á¬Á ™ı TÁ¬ N˛Áz∆Á Nz˛ åÁußN˛ N˛Á uå∫yqm N˛∫ÁzTz oÁz EÁú N˛Á{åÃy ÃÁƒáÁuåÆÁÂ §∫oıTz?

10.nmR> H$mo Ü¶må go n{‹T>¶o Am¡a H$mo{eH$m Ho$ {d{^Þ N˛Ázu∆N˛ÁÊTÁı Ho$ H$m¶m] H$mo {bIm| Am¡a Q>o~b
~ZmBE {Og‘|  H«$‘ g§»¶m hmo Q>o~b Ho$ ZrMo AnZm {deof AZw^d {bIZm Zm ^ybo, Omo AmnZo
{gIm? AS4

11.nmXn H$mo{eH$m ¶m OÝVw H$mo{eH$m H$m {MÌ ~ZmBE ÆÁ ™Á}g¬ §åÁFL& AS5

12.{H$gr nÎmo Ho$ {N>bH$m {ZH$mbH$a CgH$s O¡{dH$ H$mo{eH$mAm| H$m {ZarjU H$s{OE& AmnZo Omo
XoIm CgH$m {MÌ ~ZmBE& BgHo$ ~mao ‘| EH$ g§{já {Q>ßnUr {b{IE&AS5

13.üÁøuúN˛ \ãoÏ N˛Ázu∆N˛Á N˛Á åÁ™ÁÊuN˛o uYfi GoÁu∫L @

14.ZrMo {X¶o J¶o H$mo{eH$m Ho$ H$mQ>©yZ Nz˛ {MÌ N˛Áz XoIo Am¡a H$mo{eH$m Ho$ {d{^Þ N˛Ázu∆N˛ÁÊTÁı Ho$ H$m¶m]
H$mo {bImo?AS5

15.     Amn EH$ Or{dV eara ‘| H$mo{eH$mAm| Ho$ g‘yh H$s ³¶m ^y{‘H$m XoIVo h¡?AS6

16. ¶{X H$mo{eH$m g‘yh {H$gr ^m¡{VH$ ¶m amgm¶{ZH$ H$maUm| go Zï> hmo OmE Vmo ³¶m hmoJm?AS6

17.EH$ {dembH$ma O¡damgm¶{ZH$ eara ‘| N>moQ>r gr H$mo{eH$m Ho$ ZrMo H$m¶© {d{Y H$s H¡$go àe§gm
H$a|Jo {b{IE?AS6
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d¥j D$VH$12

AmnZo {nN>bo AÜ¶m¶ “H$mo{eH$m g§aMZm Ed§
CZHo$ H$m¶©” ‘| H$mo{eH$m§Jm| Am¡a CZHo$ H$m¶m] Ho$
~mao ‘| n‹T>m h¡& EH$ N˛Ázu∆Æ Ordm| ‘| Ho$db EH$ hr
H$mo{eH$m hmoVr h¡ Am¡a g^r H$m¶m] H$m {Zdm©h H$aVr
h¡& ~hþH$mo{eN˛yÆ Ordm| ‘| AZoH$ H$mo{eH$mE± hmoVr h¢,
Omo {d{dY H$m¶m] H$m {Zdm©h H$aVr h¢&

gmYmaUV… h‘mao Amgnmg Ho$ A{YH$Va d¥j
~hþH$mo{eH$m Ord hr h¢& dh ^r Ordm| H$s Vah
d¥{Õ, ídgZ, CËgO©Z Am{X O¡{dH$ {H«$¶mE± H$aVo
h¢& BZHo$ A{V[aº$ do àH$meg§íbofU Ûmam AnZo

• nm¡Y| g^r O¡{dH$ {H«$¶mAm| H$m {Zdm©h {H$g
àH$ma H$aVm h¡?

• ³¶m Bg àH$ma H$s O¡{dH$ {H«$¶mAm| H$mo H$aZo
Ho$ {bE nm¡Ym| ‘| H$moB© {deof H$mo{eH$m ì¶dñWm
h¡?

ZrMo {XE {H«$¶mH$bmnm| Ûmam h‘ nm¡Ym| Ho$
H$mo{eH$m§Jm|, CZH$s ì¶dñWm Ed§ do H¡$go H$m‘
H$aVo h¢, Bg ~mao ‘| OmZ|Jo&

BZ {H«$¶mH$bmnm| H$mo AÜ¶mnH$m| H$s ghm¶Vm
go H$s{OE&

hr Zht AÝ¶ Ordm| Ho$ {bE, àË¶j Ed§ namoj ê$n
go ^moOZ Am{X H$m {Z‘m©U H$aVo h¢&

AmBE, A~ h‘ nm¡Ym| Ho$ {d{dY ̂ mJm| d CZHo$
H$m¶m] H$mo ñ‘aU H$a|Jo&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
nm¡Ym| Ho$ A§J Ed§ CZHo$ H$m¶©nm¡Ym| Ho$ A§J Ed§ CZHo$ H$m¶©nm¡Ym| Ho$ A§J Ed§ CZHo$ H$m¶©nm¡Ym| Ho$ A§J Ed§ CZHo$ H$m¶©nm¡Ym| Ho$ A§J Ed§ CZHo$ H$m¶©

h‘ nm¡Ym| Am¡a CZHo$ ̂ mJm| Ho$ ~mao ‘| nhbo hr
n‹T> MwHo$ h¢& ZrMo Vm{bH$m ‘| Xr JB© OmZH$mar
n{‹T>E Am¡a H$m¡Z go ̂ mJ ¶o H$m¶© H$aVo h¢, ~VmBE&

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. H$m¶ ©H$m¶ ©H$m¶ ©H$m¶ ©H$m¶ © A§Jm| Ho$ Zm‘A§Jm| Ho$ Zm‘A§Jm| Ho$ Zm‘A§Jm| Ho$ Zm‘A§Jm| Ho$ Zm‘

1 {‘Q²>Q>r Ãz Ob gmoIZm
2 J¡gm| H$m AmXmZ-àXmZ (dm¶w)
3 àH$me g§íbofU
4 dmînmoËgO©Z
5 ü\åå

úÁtú D$VH$ D$VH$ D$VH$ D$VH$ D$VH$AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

2

Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-1

(Plant Tissues)
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{MÌ{MÌ{MÌ{MÌ{MÌ-2 nmZ H$m nÎmmnmZ H$m nÎmmnmZ H$m nÎmmnmZ H$m nÎmmnmZ H$m nÎmm

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

ß¶mO Ho$ {N>bH$m| ‘| H$mo{eH$mE±ß¶mO Ho$ {N>bH$m| ‘| H$mo{eH$mE±ß¶mO Ho$ {N>bH$m| ‘| H$mo{eH$mE±ß¶mO Ho$ {N>bH$m| ‘| H$mo{eH$mE±ß¶mO Ho$ {N>bH$m| ‘| H$mo{eH$mE±

- EH$ ß¶mO H$m {N>bH$m br{OE&
- Cgo ñbmBS> na a{IE&
- CgHo$ D$na EH$ ~y±X nmZr Am¡a ~mX ‘| EH$

~y±X p½bg[aZ S>m{bE&

- Bgo gmdYmZr go EH$ nmaXeu H$da go T>±{H$E&
- Bgo gyú‘Xeu Ûmam {ZarjU H$s{OE&
- Omo AmnZo {MÌ ‘| XoIm h¡, CgH$m {MÌ ~ZmH$a

Cgo Zm‘m§{H$V H$s{OE&
Bg {MÌ H$mo {MÌ-1 go VwbZm H$aVo hþE
Zm‘m§{H$V ^mJmo§ H$mo nhMm{ZE&

• ³¶m g^r H$mo{eH$mE± EH$ hr Vah H$s h¢?
• H$mo{eH$mAm| H$s ì¶dñWm H¡$gr h¡?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-3

nÎmm| Ho$ {N>bH$m| ‘| H$mo{eH$mE±

- EH$ nmZ ¶m Q́>oS>ñH¢${Q>¶m H$m nÎmm br{OE&
- nÎmo H$mo ~rM go ‘mo‹S>H$a ’$m{‹S>E& Bg‘| AmnH$mo

’$m‹S>o hþE {H$Zmao na EH$ nVbr naV {XImB©
XoJr&

- Bg ^mJ H$mo Amn gyú‘Xeu Ûmam {ZarjU

H$s{OE& AnZo Ûmam {ZarjU Ho$ AmYma na
CgH$m {MÌ ~ZmBE&
BgH$s VwbZm Bg {MÌ-2  go H$s{OE&

• ³¶m H$mo{eH$mE± g‘ê$n h¢?
• ³¶m CZH$s ì¶dñWm ‘| H$moB© A§Va h¡?
• Bg {H«$¶mH$bmn Ûmam h‘ ³¶m OmZH$mar àmá

H$aVo h¢?
• ³¶m AmnZo XmoZm| {H«$¶mH$bmnm| ‘| H$mo{eH$mAm|

Ho$ g‘yh XoIo?
• XmoZm| H$mo{eH$mAm| H$s ì¶dñWm Ho$ ~mao ‘| {H$¶o

J¶o {ZarjU H$mo {b{IE&
AmnZo XoIm {H$ H$mo{eH$mE± {d{dY ì¶dñWm ‘|

g‘yh ‘|, VWm pñWa ahVo h¢& BZ {H«$¶mH$bmnm| Ho$
AmYma na h‘ à¶ËZ H$a|Jo {H$ ¶o H$mo{eH$m
ì¶dñWmE± nm¡Ym| Ho$ eara ‘| H$moB© ‘hËdnyU© ̂ y{‘H$m
{Z^mVo h¢&

{H«$¶mH$bmn-4

(a) O‹S>m| Ho$ AJ«^mJ na H$mo{eH$mE±O‹S>m| Ho$ AJ«^mJ na H$mo{eH$mE±O‹S>m| Ho$ AJ«^mJ na H$mo{eH$mE±O‹S>m| Ho$ AJ«^mJ na H$mo{eH$mE±O‹S>m| Ho$ AJ«^mJ na H$mo{eH$mE±
      (Cells in root tip)

- ³¶m O‹S>m| H$s H$mo{eH$mE± nÎmm| H$s H$mo{eH$mAm|
H$r Vah hr h¢? AmBE kmV H$a| {H$ O‹S>mo§ ‘|
H$mo{eH$m ì¶dñWm {H$g àH$ma hmoVr h¡? BgHo$
{bE O‹S> dmbm ß¶mO boZm hmoJm&

H$mo{eH$m
{^{Îm
Zm{^H$

H$mo{eH$m
Ðì¶

{MÌ{MÌ{MÌ{MÌ{MÌ-1 ß¶mO H$m {N>bH$mß¶mO H$m {N>bH$mß¶mO H$m {N>bH$mß¶mO H$m {N>bH$mß¶mO H$m {N>bH$m
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- EH$ ßbmpñQ>H$ Ho$ nmaXeu ½bmg ¶m ~moVb H$mo
nmZr go ^[aE& EH$ ß¶mO br{OE Omo ~moVb
Ho$ ‘w±h go ~‹S>m hmo&

- {MÌ ‘| {XImE AZwgma ß¶mO H$mo ~moVb Ho$
‘w±h na a{IE&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ--3 ß¶mO H$s O‹S>ß¶mO H$s O‹S>ß¶mO H$s O‹S>ß¶mO H$s O‹S>ß¶mO H$s O‹S>
- O‹S>m| H$mo {dH${gV hmoVo hþE Hw$N> {XZm| VH$

{ZarjU H$s{OE O~ VH$ {H$ do bJ^J EH$
B§M VH$ {dH${gV Z hmo Om¶o&

- ß¶mO ~mha {ZH$m{bE Am¡a Hw$N> O‹S>m| Ho$ {gam|
H$mo H$m{Q>E&

- EH$ ß¶mO H$s O‹S> H$m {gam br{OE&

- Bgo ñbmBS> na a{IE&

- Bg na nmZr H$s EH$ ~y±X S>m{bE Am¡a {’$a
Cgna EH$ ~y±X p½bgarZ S>m{bE&

- Cgo EH$ H$da pñbn go T>±H$ Xr{OE&
- Bg H$da pñbn na Xmo-VrZ naV {’$ëQ>a nona

a{IE&
- H$da pñbn H$mo X~mVo hþE Cgo ’$mbmBE&
- g§aMZm H$m {ZarjU H$s{OE Am¡a H$mo{eH$m

ì¶dñsm H$mo g‘{PE&

- Cg AmH¥${V H$m {MÌ ~ZmBE Omo AmnZo gyú‘Xeu
‘| XoIm h¡&

• ³¶m g^r H$mo{eH$mE± g‘ê$n h¢?
• H$mo{eH$m ì¶dñWm H¡$gr h¡¢?

{MÌ{MÌ{MÌ{MÌ{MÌ-4 ß¶mO H$s O‹S> H$m {gamß¶mO H$s O‹S> H$m {gamß¶mO H$s O‹S> H$m {gamß¶mO H$s O‹S> H$m {gamß¶mO H$s O‹S> H$m {gam

{H«$¶mH$bmn-5

(b) {dH$mgerb O‹S>
- {nN>bo {H«$¶mH$bmn ‘| Cn¶moJ ‘| bm¶o J¶o

ß¶mO H$mo br{OE Am¡a EH$ na‘mZ|Q> ‘mH©$a
Ûmam O‹S> Ho$ A§V na {Mh²Z bJmBE&

- {nN>bo à¶moJ ‘| H$s JB© pñW{V H$mo XmohamBE&
- Bg pñW{V H$mo bJ^J Mma-nm±M {XZm| VH$

a{IE& Ü¶mZ aho {H$ Cg ½bmg ‘| n¶m©á Ob
hmo {Oggo O‹S Sy>~m ah gHo$&

• ³¶m g^r O‹S> g‘mZ àH$ma go ~‹T>Vo h¢?
• CZ O‹S>m| Ho$ gmW ³¶m hþAm Omo H$mQ> Xr JBª?
• AnZo Ûmam àmá OmZH$mar H$mo {b{IE& H$mQ>r

JB© O‹S>m| Ho$ ~mao ‘| Am¡a Omo Zht h¢§, CZ
g~Ho$ ~mao ‘|)

h‘Zo XoIm {H$ ß¶mO H$s O‹S> H$mo hQ>mVo g‘¶ h‘|
EH$ H$mo{eH$mAm| H$r {deof ì¶dñWm {XImB© XoVr h¡,
ß¶mO H$s O‹S> H$s b§~mB© {dH${gV hmoVr h¡&

AmnZo XoIm {H$ H$mo{eH$mE± g‘yh ‘| hmoVr h¢&
do H$mo{eH$mE± {OZH$s g§aMZm bJ^J EH$ àH$ma
H$s g§aMZm {XImB© XoVr h¡ bJ^J EH$ gm H$m¶©
H$aVr h¢& Bg àH$ma Ho$ g‘yhm| H$mo D$VH$
Tissues H$hm OmVm h¡&

nmíd© {d^mOZ
H$mo{eH$m§J

‘Ü¶ñW {d^mOZ
H$mo{eH$m§J

AJ« {d^mOZ
H$mo{eH$m§J
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{H«$¶mH$bmn h[aVm EH$ nmH©$ bVm H$ z gmW
Ky‘Zo JB©& CgZo dhm± EH$ ‘mbr H$mo nm¡Ym| Ho$ erfm]
H$s H$Q>mB© H$aVo hþE XoIm& Cgo g§Xoh hþAm Am¡a
CgZo ‘mbr go nyN>m&

AmBE ¶h dmVm©bmn n‹T>|AmBE ¶h dmVm©bmn n‹T>|AmBE ¶h dmVm©bmn n‹T>|AmBE ¶h dmVm©bmn n‹T>|AmBE ¶h dmVm©bmn n‹T>|

“nm¡Yo H¡$go ~‹T>Vo h¢ O~ CZHo$ {gao H$mQ> {X¶o
OmVo h¢?”

CgZo H$hm-“emImE± ~Jb go {ZH$bVr h¢&”

{’$a CgZo Xÿgao ‘mbr H$mo XoIm, dh Ry>±R> H$mo
nmZr Xo ahm Wm& CgZo dhm± OmH$a nyN>m-

“Amn Ry>±R> H$mo nmZr ³¶m| Xo aho h¢?”

“Bg Ry>±R> ‘| OëXr hr nÎmo Am OmE±Jo”

h[aVm Ho$ {X‘mJ ‘| EH$ àíZ CR>m-“nÎmo H¡$go
AmE±Jo?” ³¶m AmnH$mo CÎma nVm h¡?

A~ “‘ CZ D$VH$m| Ho$ ~mao ‘| n‹T>|Jo Omo
{dH$mg, gwYma Am¡a nm¡Ym| Ho$ A§Jm| ‘| {H«$¶mAm| Ho$
H$maH$ hmoVo h¢&

D$VH$m| ‘| ‘ybV

Mma àH$ma Ho$ D$VH$ nm¶o OmVo h¢& do h¢-
• do D$VH$ Omo g§nyU© {dH$mg Ed§ gwYma ‘| ^mJ

boVo h¢, CÝh|  {d^mÁ¶moVH$ / üuƒßÁ\y HoN˛
(Meristematic tissues) H$hm OmVm h¡&

• do D$VH$ Omo ~mhar AmdaU V¡¶ma H$aVo h¢ do
M‘u¶ d ËdMr¶ D$VH$ (Dermal
tissues) H$hbmVo h¢&

• ƒz HoN˛ \Áz úÁ{áz N˛y ∆∫y∫ uå™Á|m N˛∫ EãÆ
HoN˛Áı N˛Áz √ÆƒuÀso “Ázåz ™ı ™tt N˛∫oz “¯,
Gã“ı EÁáÁ∫ HoN˛ ÆÁ ̂ aU D$VH$ (Ground
tissues) H$hVo h¢&

• do D$VH$ Omo g§dhZ H$m¶© ‘| ŷ{‘H$m {Z m̂Vo h¢,
g§dhZ D$VH$ (Vascular tissues) H$hbmVo h¢&

AmnZo nhbo hr Hw$N> àH$ma Ho$ D$VH$m| H$m
{ZarjU {H$¶m h¡& BZ {d{dY àH$ma Ho$ D$VH$m|
Ho$ {ZarjU Ho$ ~mX h‘| ñbmBS> ~ZmZo Ed§ útÁs|
Nz˛ N˛Áb N˛Áz H$mQ>Zo N˛y$ VH$ZrH$ Ho$ ~mao ‘| OmZZo
H$s Amdí¶H$Vm h¡&BgHo$ {bE g§b½Z (annexure-
1) Xo{IE&

1. {d^Á¶moOH$     (Meristematic tissues)
{X¶o J¶o {MÌ ‘| Xem©¶o {gam| H$mo Xo{IE

Cn¶©wº$ {MÌ Ho$ AmYma na H$h gH$Vo h¢ {H$
{d^Á¶moVH$ AÝ¶ D$VH$m| H$s naVmo§ Ho$ erf© d
‘Ü¶ ‘| pñWV hmoVo h¢& do {d^Á¶moVH $Omo
{dH$mgerb {gam| na ahH$a CZH$s b§~mB© {dH${gV
H$aZo ‘| AnZr ghm¶Vm XoVo h¢, CÝh| erf©ñW
{d^Á¶moVH$ (apical meristematic tissues)
H$hVo h¢&

do D$VH$ Omo nmíd© ^mJ ‘| hmoVo h¢ Am¡a VZo
H$m Koam ~ZmZo Ho$ H$m¶© ‘| ghm¶H$ hmoVo h¢, CÝh|
nmíd© {d^Á¶moVH$ (lateral meristematic
tissues) H$hVo h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-5 ß¶mO H$s O‹S> ‘| {dH$mgß¶mO H$s O‹S> ‘| {dH$mgß¶mO H$s O‹S> ‘| {dH$mgß¶mO H$s O‹S> ‘| {dH$mgß¶mO H$s O‹S> ‘| {dH$mg

erf©ñW {d^mÁ¶
nmíd© {d^mÁ¶

A§V{d©ï>
{d^mÁ¶

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-6 úÁ{áz Nz˛ ET¿ ßÁT N˛Á ¬©§ƒo N˛Áb
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   H$mo{eH$mAm| (D$VH$m|) H$s ì¶dñWm          àamohr {gam     (((((Shoot tip)   O‹S> {gam (Roottip)

{gam| na
nmíd© ^mJ na
emIm nZnZodmbo ^mJ na

dh joÌ Ohm± go emImE± {ZH$bVr h¢ ¶m Ohm±
go ’y$b d nÎmo nZnVo h¢, dhm± h‘ EH$ àH$ma Ho$
{d^Á¶moVH$ H$mo nmVo h¢ {OÝh| nmíd© {d^Á¶moVH$
(intercalary meristematic also called as
Cambium tissue) H$hVo h¢&

h‘ nhbo Ho$ {H«$¶mH$bmn ‘| O‹S>m| Ho$ {gam| ‘|
D$VH$m| H$m {ZarjU H$a MwHo$ h¢&

Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-2

³¶m h‘ BZ D$VH$m| H$mo O‹S>m| Ho$ {gam| ‘| A{YH$
‘mÌm ‘| nmVo h¢?

{H«$¶mH$bmn-6

àamohr {gam| Ed§ O‹S>m| Ho$ {gam| H$s {d^Á¶moVH$
Ho$ g§X^© ‘| VwbZm H$s{OE&

ZrMo {X¶o {ZarjU H$mo Ü¶mZ go Xo{IE& ³¶m
Amn BZ‘| H$moB© g‘mZVm ¶m Ag‘mZVm XoIVo h¢&
AnZo {ZarjU H$mo {ZåZ Vm{bH$m ‘| ZmoQ> H$s{OE&

Bg AmYma na h‘ ¶h {Z…H$f© {ZH$mbVo h¢ {H$
XmoZm| hr àH$ma Ho$ {gam| ‘| {d^Á¶moVH$ nm¶o OmVo
h¢&

{d^Á¶moVH$mo§ ‘| nm¶o OmZo dmbr H$mo{eH$mE± Bg
àH$ma h¢-

- N>moQ>r Ed§ nVbr H$mo{eH$m {^{Îm dmbo
- {d{eï> ê$n go Zm{ßH$ Ed§ ~hþb H$mo{eH$s¶

joÌm| ‘| ahZo dmbo&
- {~Zm A§V{d©ï> ñWmZm| ‘| gKZ ê$n go nm¶o

OmZo dmbo
- {Za§Va {d^mÁ¶ H$mo{eH$mE±
AmBE Hw$N> AÝ¶ D$VH$m| Ho$ ~mao ‘| grI|-

{H«$¶mH$bmn-7

u˚~rOnÌr VZm D$VH$ (Dicot Stem tissues)

• X²{d~rOnÌr VZo H$m EH$ VmËH$m{bH$ TS
~ZmZm&

• Bgo gyú‘Xeu Ûmam Xo{IE&
• BgH$m {MÌ ~ZmH$a Bgo Zm‘m§{H$V H$s{OE&
• BgH$s VwbZm {ZåZ {MÌ go H$s{OE&

{MÌ{MÌ{MÌ{MÌ{MÌ-7 X²{d~rOnÌr X²{d~rOnÌr X²{d~rOnÌr X²{d~rOnÌr X²{d~rOnÌr (TS) - D$VH$D$VH$D$VH$D$VH$D$VH$

• eyQ> {Q>n Ho$ D$VH$m| Am¡a Bg {MÌ ‘| Xem©¶o
D$VH$m| ‘| ³¶m g‘mZVm h¡?

• ³¶m g^r H$mo{eH$mE± AmH$ma Am¡a g§aMZm ‘|
g‘mZ h¢?

{d^Á¶moVH$
(Meristematic)

g§dhZ D$VH$
(Vascular)

^aU D$VH$
(Ground)

M‘u¶ D$VH$
(dermal)
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H$mo{eH$mAm| H$s ì¶dñWm Xo{IE& ³¶m g^r
H$mo{eH$mE± g‘ê$n h¢? ³¶m H$mo{eH$mAm| Ho$ ‘Ü¶
H$mo [aº$ ñWmZ h¡?

¶h {H«$¶mH$bmn nm¡Ym| Ho$ M‘u¶ d ËdMr¶
D$VH$m| H$mo Xem©Vm h¡&

M‘u¶ d ËdMr¶ D$VH$ gm‘mÝ¶V… EH$ EH$b
naV H$m D$VH$ h¡ {Og‘| {d{dY H$mo{eH$mE± hmoVr
h¢& BZHo$ H$m¶m] Ho$ AmYma na BZHo$ ¶o AZoH$
àH$ma H$s h¢& BÝh| VrZ àH$mam| Ho$ A§VJ©V AÜ¶¶Z
{H$¶m Om gH$Vm h¡-~mh²¶ËdMr¶ (epidermis -
outer most layer), ‘Ü¶OËdMr¶
(mesodermis -The middle layer) Am¡a
A§VñËdMr¶ (endodermis -the innermost
layer).

M‘u¶ d ËdMr¶ D$VH$ H$s H$mo{eH$m {^{Îm,
{d^Á¶moVH$ H$s H$mo{eH$m {^{Îm H$s VwbZm ‘|
‘moQ>r hmoVr h¡& ao{JñVmZr joÌm| Ho$ nm¡Ym| ‘| ¶h
Am¡a A{YH$ ‘moQ>m hmo gH$Vm h¡& nÎmm| Ho$
~mh²¶ËdMr¶ naVm| ‘| N>moQ>o-N>moQ>o a§Y« XoIo Om
gH$Vo h¢& BÝh| úm|a§Y« (stomata) H$hVo h¢& ¶o Xmo
{H$S>Zr Ho$ AmH$ma H$s H$mo{eH$mAm| go g§b½Z hmoVo
h¢, {OÝh| ∫qN˛ H$mo{eH$m (guard cells) H$hVo
h¢& H$mo{eH$mAm| H$s O‹S>m| Ho$ b§~o Ho$em| O¡go ^mJ
^r hmoVo h¢, BÝh| O‹S Ho$e (root hairs) H$hm
OmVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-8 [a¶mo H$m nÎmm- M‘u¶ d ËdMr¶ D$VH$[a¶mo H$m nÎmm- M‘u¶ d ËdMr¶ D$VH$[a¶mo H$m nÎmm- M‘u¶ d ËdMr¶ D$VH$[a¶mo H$m nÎmm- M‘u¶ d ËdMr¶ D$VH$[a¶mo H$m nÎmm- M‘u¶ d ËdMr¶ D$VH$

• H$mo{eH$mAm| H$s ì¶dñWmAm| Ho$ {H$VZo àH$ma h¢
(D$VH$m| Ho$ ê$n ‘|)& ³¶m Amn CÝh| Bg {MÌ
‘| XoI gH$Vo h¢?

AmnZo {d^Á¶moVH$m| Ho$ ~mao ‘| n‹T> {b¶m h¡&
Xÿgam ~‹S>m g‘yh {OgHo$ ~mao ‘| h‘| n‹T>Zm h¡ dh
h¡- M‘u¶ d ËdMr¶ D$VH$ (dermal tissue)&
¶h {d^Á¶moVH$m| H$s H$mo{eH$mAm| go nm¡Ym| Ho$
{dH$mg Ho$ g‘¶ CËnÞ hmoVo h¢&
 2. M‘u¶ d ËdMr¶ D$VH$
      Dermal Tissue:
• Amn VZm| Ho$ ~mhar ^mJ ‘| {H$g àH$ma H$s

ì¶dñsm nmVo h¢?
h‘ nm¡Ym| Ho$ VZm| Ho$ Mmam| Amoa gVh na

M‘u¶ d ËdMr¶ D$VH$m| H$mo XoI gH$Vo h¢&
h‘ {ZåZ {H«$¶mH$bmn M‘u¶ d ËdMr¶ D$VH$

Ho {ZarjU Ho$ {bE H$a|Jo&

{H«$¶mH$bmn-8
u∫ÆÁz N˛y úy
  - EH$ nrnb ¶m nmZ H$m nÎmm br{OE&
  - Bgo EH$ ~ma ‘| ’$m‹S> Xr{OE, {Oggo ’$m‹S>o hþE

ñWmZ na Ã¢z̨ t nVbr naV {XImB© XoTy&
• Bg {N>bHo$ H$mo Yrao-Yrao {ZH$m{bE Am¡a Bgo

gyú‘Xeu go {ZarjU Ho$ {bE a{IE&

a§Y«r ÛmaH$
^rVar Xrdma

Ûma H$mo{eH$m

{d^mOZ Xrdma
~mh²¶ñV

H$mo{eH$mE±

h[aV H$U
a§Y«

SCERT T
ELA

NGANA



d¥j D$VH$18

³¶m AmnZo Zr‘ Am{X Ho$ no‹S> na H$^r H$moB©
bgrbm (sticky) nXmW© XoIm h¡& dh ³¶m hmoVm
h¡? Cg‘| Jm|X nm¶o OmZo H$m ³¶m ahñ¶ h¡?

 ³¶m Amn OmZVo h¢?

nm¡Yo Bg àH$ma Ho$ nXmWm] H$mo aIZo H$r
j‘Vm aIVo h¢, Omo {H$ CZHo$ {dgO©Z nXmW©
¶m ^moOZ g§J«h hmo gH$Vo h¢& ¶o Bg H$m¶© H$mo
{d{dY àH$ma go H$aVo h¢& Jm|X ^r Bgr àH$ma
Jm|X Ho$ no‹S> Ho$ M‘u¶ d ËdMr¶ naV Ho$ Jm|X
go ~ZVm h¡&

M‘u¶ d ËdMr¶ naV nm¡Ym| ‘| Ob H$s H$‘r,
ZwH$gmZ nhþ±Mm¶o OmZo Am¡a naOrdr ¶m AÝ¶
O¡{dH$ amoJm| go ~MmVm h¡& ~‹S>o no‹S>m| ‘| M‘u¶ d
ËdMr¶ D$VH$ AZoH$ ~mh²¶ ËdMr¶ naVm| Ho$ ê$n
‘| hmoVo h¢& BÝh| hr no‹S> H$s N>mb H$hmOmVm h¡&

a§Y« Am¡a O‹S> Ho$e ^r M‘u¶ d ËdMr¶ D$VH$
hr h¢, Omo {H$ ídgZ à{H«$¶m Ho$ {bE Amdí¶H$
h¢& ¶o J¡gm| Ho$ AmXmZ-àXmZ Ho$ gmW-gmW ImX
Ed§ I{ZO H$s àm{á Ho$ {bE ^r µOê$ar h¢&
àH$me g§íbofU ^r Bg D$VH$ H$s Hw$N> {ZpíMV
H$mo{eH$mAm| Ûmam hr hmoVm h¡&

3. ^aU D$VH$     (Ground Tissue):
AmnZ VZm| Ho$ T.S. ‘| ^aU CVH$m| H$mo XoI

MwHo$ h¢ ({MÌ-7)& AnZo {ZarjU H$mo {M{ÌV
H$s{OE&

Amn XoI|Jo {H$ H$mo{eH$mE± à‘wI {^{Îm¶m| go
~‹S>o àVrV hmoVo h¢&

¶o H$mo{eH$mE±, ^aU D$VH$mo§ H$m {Z‘m©U H$aVr
h¢& ¶o nm¡Ym| ‘| A{YH$ ‘mÌm ‘| nm¶o OmVo h¢&
^aU D$VH$ nm¡Ym| H$mo AnZm ^moOZ ~ZmZo VWm
X¡{hH$ e{º$ ~‹T>mZo ‘| ghm¶H$ hmoVo h¢& ¶hm±

‘w»¶V… VrZ àH$ma Ho$ ̂ aU D$VH$ hmoVo h¢& do h¢-
‘¥XÿVH$, íbofmoVH$ Am¡a Ñ‹T>moVH$&

‘¥XÿVH$mo H$s H$mo{eH$mE± H$mo‘b, nVbr Ed§
H$‘ gKZ hmoVr h¢& do ‘¥XÿVH$ {OZ‘| h[aV H$U
nm¶o OmVo h¢, do h[aVmonVH$$ (Chlorenchyma)
H$ho OmVo h¢& do ‘¥XÿVH$ {OZ‘| dm¶w ß∫z ñWmZ H$s
‘mÌm A{YH$ hm oVr h ¡  dm¶ wdr¶ D $VH $
(Aerenchyma) H$hbmVo h¢& do ‘¥XÿVH$ {OZ‘|

^moOZ-Ob ¶m CËg{O©V nXmW© Am{X ghoO H$a
aIZo H$s j‘Vm A{YH$ hmoVr h¡, g§J«hU D$VH$
(Storage Tissue) H$hbmVo h¢&

íbofmoVH$ / ÀsÓ¬N˛Ázm HoN˛ ‘| ‘¥XÿVH$ H$s
VwbZm ‘| nVbr {^{Îm hmoVr h¡&

Ñ‹T>moVH$ ‘| H$mo{eH$mAm| H$s ‘moQ>r {^{Îm hmoVr
h¡ Am¡a CZH$s ì¶dñWm EnÆÊo gKZ hmoVr h¡&

AmBE A~ Hw$N> Am¡a VZm| ‘| ^aU D$VH$ XoI|&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-9 ^aU D$VH$m| Ho$ àH$ma^aU D$VH$m| Ho$ àH$ma^aU D$VH$m| Ho$ àH$ma^aU D$VH$m| Ho$ àH$ma^aU D$VH$m| Ho$ àH$ma
‘¥XÿVH$ ‘¥XÿVH$ ‘¥XÿVH$ ‘¥XÿVH$ ‘¥XÿVH$ (Parenchyma)     íbofmoVH$    íbofmoVH$    íbofmoVH$    íbofmoVH$    íbofmoVH$ (Collenchyma)      Ñ‹T>moVH$     Ñ‹T>moVH$     Ñ‹T>moVH$     Ñ‹T>moVH$     Ñ‹T>moVH$ (Sclerenchyma)
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h[aVmoVH$h[aVmoVH$h[aVmoVH$h[aVmoVH$h[aVmoVH$ (Chlorenchyma) dm¶wdr¶ D$VH$ dm¶wdr¶ D$VH$ dm¶wdr¶ D$VH$ dm¶wdr¶ D$VH$ dm¶wdr¶ D$VH$ (Arenchyma) g§J«hUmoVH$g§J«hUmoVH$g§J«hUmoVH$g§J«hUmoVH$g§J«hUmoVH$(Storage Tissue

³¶m Amn OmZVo h¢?

Zoh{‘¶m J« od (Nehemiah Grew) 1641-1712 EH$
{’$Or{e¶Z Wo Am¡a do am°¶b gmogmBQ>r, b§XZ Ho$ g{Md ^r aho&
CÝhm|Zo 1664 ‘| nm¡Ym| Ho$ Am§V[aH$ g§aMZm Ho$ ~mao ‘| AnZm
AÜ¶¶Z Ama§̂  {H$¶m&

J«od Ho$ ‘m¡{bH$ à^md “àË¶oH$ dZñn{V Ord ‘| Xmo àH$ma Ho$
O¡{dH$ ^mJ hmoVo h¢& EH$ ‘ÁOm (pithy) VWm Xÿgam H$mð>r¶&”
J«od Zo “‘¥XÿVH$” ̂ mJ H$mo ‘ÁOm (pithy) H$hm& CÝhm|Zo nm¡Ym| Ho$

D$VH$-{dkmZ na EH$ AÜ¶¶Z {H$¶m& CÝhm|Zo 1682 ‘| Bg
AÜ¶¶Z H$mo EH$ nwñVH$Ho$ ê$n ‘| N>ndm¶m {OgH$m Zm‘ ‘Anatomy
of Plants’ h¡&

4. g§dhZ D$VH$ g§dhZ D$VH$ g§dhZ D$VH$ g§dhZ D$VH$ g§dhZ D$VH$ (Vascular Tissue) :
h‘ OmZVo h¢ {H$ O‹S> ^y{‘ ‘| go Ob H$mo

gmoI H$a CÝh| no‹S> Ho$ AZoH$ ^mJm| ‘| ^oOVo h¢&
nÎmo Am¡a AÝ¶ h[aV ^mJ Amhma {Z‘m©U H$aVo h¢
Am¡a Cgo nm¡Ym| Ho$ AZoH$ ^mJm| H$mo ^oOVo h¢&

AmBE h‘ AÜ¶¶Z H$a| {H$ g§dhZ ‘| BZ
D$VH$m| H$s ³¶m ^y{‘H$m h¡&

h‘Zo gmVdt H$jm ‘| g§dhZ go g§~§{YV EH$
à¶moJ {H$¶m Wm& h‘Zo XoIm Wm {H$ ¶{X nm¡Yo
H$mo bmb a§J Ho$ nmZr ‘| aIm Om¶o Vmo CgHo$ Hw$N>

^mJ bmb hmo OmVo h¢& Bg à¶moJ H$mo {’$a go
H$s{OE& EH$ MmoQ>m nm¡Ym bmb a§J Ho$ nmZr ‘|
Xmo K§Q>o VH$ a{IE& A~ VZo go EH$ T.S. H$mQ>
br{OE Am¡a Cgo gyú‘Xeu go Xo{IE&
• nm¡Yo H$m H$m¡Zgm ^mJ Bg g§dhZ Ho$ {bE

{Oå‘oXma h¡?
• Cg ^mJ H$m EH$ a’$ ñHo$M V¡¶ma H$s{OE

Am¡a bmb {XImB© XoZo dmbo ^mJm| H$mo uYuã“V
H$s{OE&

    {H«$¶mH$bmn-9
‘¥XÿVH$, íbofmoVH$, g§J«h D$VH$m| Ho$ pñWa ñbmBS> boH$a AnZr à¶moJembm ‘| gyú‘Xeu Ûmam {ZarjU

H$s{OE& BZH$s g‘mZVm Am¡a Ag‘mZVm H$mo AnZo ZmoQ>~wH$ ‘| {b{IE&

Zoh{‘¶m J«odZoh{‘¶m J«odZoh{‘¶m J«odZoh{‘¶m J«odZoh{‘¶m J«od
(1641-1712)

{MÌ{MÌ{MÌ{MÌ{MÌ-10
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• AmnZo Bg {ZarjU go ³¶m {ZîH$f© {ZH$mbm?
do D$VH$ Omo g§dhZ ‘| ^y{‘H$m {Z^mVo h¢ CÝh| g§dhZ D$VH$ (vascular tissues) H$hVo h¢& do {d{dY

H$mo{eH$mAm| Ho$ {d{eï> ì¶dñWm Ûmam {Z{‘©V hmoVo h¢&

do VZo Ho$ ^mJ Omo bmb {XIVo h¢ do Xmé
D$VH$ (phloem tissue) H$hbmVo h¢, {MÌ-12
‘| {XIm¶o AZwgma H$mo{eH$mE± BZgo g§b½Z hmoVr
h¢& Xmé D$VH$ O‹S>m| Ûmam no‹S> Ho$ ^mJm| ‘| g§dhZ
‘| ghm¶H$ hmoVo h¢& ƒëH$b / N˛Á…e nm¡Ym| Ho$ AÝ¶
^mJm| ‘| g§dhZ VWm a§Y«r¶ ̂ mJm| ‘| àH$me g§íbofU
‘| ghm¶H$ hmoVo h¢& Bgr{bE AV… ¶o g§dhZ

D$VH$ H$hbmVo h¢& Xmé (xylem) Am¡a ~ëH$b
(phloem) ooXmoZm| gmW-gmW g§dhZ JQ²>R>m| ‘| hmoVo
h¢&

g§dhZ D$VH$ nm¡Ym| ‘| ¶m§{ÌH$ H$m¶m] ‘| ghm¶Vm
h¡ {H$ do ^br àH$ma {dH${gV hmo gH|$&

tÁø ™ı ¬©§ƒo ƒÁ“uåÆÁÂ LƒÊ oÊoÏ osÁ ™wtÏ
HoN˛ “Ázoz “¯@ Bg‘| N>bZr, H$mo{eH$mE± VWm

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-12 Xmé VWm ~ëH$b ‘| {d{dY H$m o{eH$mE±Xmé VWm ~ëH$b ‘| {d{dY H$m o{eH$mE±Xmé VWm ~ëH$b ‘| {d{dY H$m o{eH$mE±Xmé VWm ~ëH$b ‘| {d{dY H$m o{eH$mE±Xmé VWm ~ëH$b ‘| {d{dY H$m o{eH$mE±

~mh²¶ËdMm
N>mb

‘ÁOm

Xmé

~ëH$b
Xmé ~ëH$b

dm{h{ZH$m
V§Vw

Xmé (XYLEM) ~ëH$b (PHLOEM)

Z{bH$m

gh¶moJr
H$mo{eH$mE±

N>bZr N>bZr

N>bZr

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11 VZo H$m VZo H$m VZo H$m VZo H$m VZo H$m TS

Xmé (Xylem)
~ëH$b

(Phloem)

g§dhZ J>Q²>R>m
(Vascular
bundle)
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‘w»¶ eãX

dm{h{ZH$mE± XoIr Om gH$Vr h¢& ‘¥XÿVH$ ~ëH$b ‘|
b§~r N>bZr H$mo{eH$mE± Am¡a dm{h{ZH$m Z{bH$mE±,
gh¶moJr H$mo{eH$mE±, V§Vw Am{X hmoVo h¢&

³¶m Amn OmZVo h¢ g§dhZ D$VH$ nm¡Ym| Ho$
AZoH$ ^mJm| VH$ VWm CgHo$ erf© ^mJ VH$ Ob
g§dhZ H$m H$m¶© H$aVo h¢& ¶o D±$MmB© g’o$Xm

(Eucalyptus) ‘| bJ^J 200 ’$sQ> VWm aoS> CS>
no‹S> ‘| bJ^J 330 ’$sQ> hmoVr h¡&

h‘Zo Bg AÜ¶m¶ ‘| XoIm {H$ nm¡Ym| ‘| AZoH$
àH$ma Ho$ D$VH$ hmoVo h¢ Omo EH$ {d{eï> T>§J go
ì¶dpñWV hmoH$a nm¡Ym| ‘| {d{^Þ H$m¶© H$aVo h¢&

D$VH$, {d^mÁ¶moVH$, erf©ñW {d^mÁ¶, nmíd© {d^mÁ¶, nmñd© {d^mÁ¶, A§V{d©ï> {d^mÁ¶, ~mh²¶
ËdMm, N>mb, ^aU B©VH$, ‘¥XÿVH$, íbofmoVH$, Ñ‹T>moVH$, g§dhZ D$VH$, Xmé, ~ëH$b, g§dhZ JQ²>R>m,
dm{h{ZH$m, Z{bH$m, V§Vw, N>bZr H$mo{eH$mE±, N>bZr Z{bH$mE±, gh¶moJr H$mo{eH$mE±&

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?

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

D$VH$, H$mo{eH$mAm| H$s ^m±{V g§aMZm d g‘mZ H$m¶© H$aZo dmbo hmoVo h¢&
{d^mÁ¶moVH$ nm¡Ym| Ho$ {dH$mgerb joÌm| ‘| D$VH$mo§ H$mo {d^m{OV H$aVm h¡&
{d^mÁ¶moVH$ ‘w»¶V… VrZ àH$ma Ho$ hmoVo h¢- erf©ñW {d^mÁ¶moVH$ (Apical meistem), nmíd©
{d^mÁ¶moVH$ (Lateral meristem) Am¡a A§V{d©ï> {d^mÁ¶moVH$&
M‘u¶ ¶m ËdMr¶ D$VH$ nm¡Ym| Ho$ A§Jm| H$mo ~mhar naV ~ZmZo ‘| ghm¶Vm H$aVm h¡ Am¡a BZH$m
g§ajU H$aVm h¡&
^aU D$VH$ g‘yh nm¡Ym| Ho$ AZoH$ ^mJm| ‘| hmoVo h¢ Am¡a CZHo$ {bE Amhma {Z‘m©U Am¡a g§J«hU
‘| ghm¶H$ hmoVo h¢& ¶o VrZ àH$ma Ho$ hmoVo h¢- ‘¥XÿVH$, íbofmoVH$ Am¡a Ñ‹T>moVH$&.
g§dhZ D$VH$ g§dhZ H$m H$m¶© H$aVm h¡& ¶o ‘w»¶V… Xmo àH$ma Ho$ hmoVo h¢- Xmé (xylem) Am¡a
dëH$b (phloem)

1. BZH$s n[a^mfm Xr{OE& AS1

-D$VH$
- {d^mÁ¶moVH$
- M‘u¶ ¶m ËdMr¶ D$VH$
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2. BZH$m A§Va ~VmBE& AS1

- {d^mÁ¶moVH$ Am¡a ^aU D$VH$
- erf©ñW {d^mÁ¶moVH$ Am¡a nmíd© {d^mÁ¶moVH$
- {d^mÁ¶moVH$ Am¡a ^aU D$VH$
- ‘¥XÿVH$ Am¡a íbofmoVH$
- Ñ‹T>moVH$ Am¡a ‘¥XÿVH$
- Xmé Am¡a dëH$b
- ~mh²¶ ËdMm Am¡a N>mb

3. BZHo$ Zm‘ ~VmBE& AS1

- {dH$mgerb D$VH$, Omo nm¡Ym| H$s b§~mB© ~‹T>mZo ‘| H$maH$ hmoVo h¢&
- {dH$mgerb D$VH$, Omo nm¡Ym| Ho$ Koao H$mo ~‹T>mZo ‘| ghm¶H$ hmoVo h¢&
- Obr¶ nm¡Ym| ‘| A{YH$ dm¶w hmoVm h¡&
- ‘¥XÿVH$ ‘| Amhma nXmW© hmoVo h¢&
- a§Y«m| H$s Amdí¶H$Vm ídgZ Ho$ AmXmZ-àXmZ Ho$ {bE hmoVm h¡&

4. BZH$s VwbZm H$s{OE Am¡a ôX ~VmBE& AS1

- Xmé Am¡a ~ëH$b
- {d^mÁ¶moVH$ Am¡a M‘u¶ ¶m ËdMr¶ D$VH$

5. {ZåZ Ho$ H$maU ~VmBE AS1

- Xmé EH$ g§MmbZ H$aZodmbm D$VH$ h¡&
- ~mh²¶ËdMm g§ajU XoVr h¡&

6. íbofmoVH$, h[aVmoVH$, dm¶wdr¶ D$VH$ Am¡a g§J«hU D$VH$- ¶X²¶{n ¶o ‘¥XÿVH$ ‘| hmoVr h¢& {’$a
^r CZHo$ {deof Zm‘ ³¶m| hmoVo h¢? AS1

7. VZo Ho$ T.S. H$m {MÌ CVmaH$a CgH$m Zm‘m§H$Z H$s{OE& AS1

8. BZH$s H$m¶©àUmbr g‘PmBE- {d^mÁ¶moVH$, Xmé Am¡a ~ëH$b& AS1

9. ¶{X Amn nm¡Ym| ‘| D$VH$m| Ho$ ~mao ‘| A{YH$ OmZZm MmmhVo h¢ Vmo ³¶m àíZ nyN>|Jo? AS1

10.“N>mb H$s H$mo{eH$mE± dm¶w Am¡a Ob go Aà^m{dV ahVr h¢&” H$maU ~VmBE& LƒÊ üÆÁzT
Ã™^ÁFL@AS3

11.nm¡Ym| Ho$ Am§V[aH$ ^mJm| H$m {ZarjU H$aVo g‘¶ Amn BgH$s g§aMZm Am¡a H$m¶©àUmbr Ho$ ~mao
‘| ³¶m gmoMVo h¢? AS6

12. nm¡Ym| Ho$ ^aU D$VH$m| Ho$ ~mao ‘| nVm bJmBE Am¡a ~VmBE {H$ do nm¡Ym| H$mo {H$g H$m¶© ‘|
ghm¶Vm H$aVo h¢>? AS6
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Bg VH$ZrH$ ‘| nXmWm] Ho$ úo¬z ^mJ H$mo H$mQ>m OmVm h¡& ZrMo Xr JB© nX²Y{V Bg ~mao ‘| Vwåh|
ghm¶Vm H$aoJr&
• go³eZ H$qQ>J Ho$ {bE ‘ÁOm dmbo ̂ mJm| H$s ghm¶Vm br OmVr h¡& ‘ÁOo H$mo Xoem§Va T>§J go Mrar

OmVr h¡&

• Z‘yZo (O‹S> ¶m VZo ¶m nÎmo ¶m H$br) H$mo Mrao hþE ^mJ ‘| aI Xr{OE&

• ¬©§ƒo go»eZ (longitudinal section -LS) Z‘yZmo§ H$mo Am‹S>m \Áz‰g tzåÁ Mm{hE&

• Am‹S>o go³eZ (transverse section-TS) ‘| Z‘yZo ¬©§ƒo T>§J ¶m b§~dV ‘| \Áz‰g tzåÁ Mm{hE&

• nVbo ^mJm| H$mo ãboS> Ûmam H$mQ>Zm Mm{hE&

• H$mQ>o hþE ^mJ H$mo ƒ{Y$ ½bmg ‘| g§J«{hV H$a|&

• EH$ nVbo go³eZ H$mo Mw{ZE Am¡a Cgo ½bmg ‘| ~«e H$s ghm¶Vm go a{IE&

• Bg na EH$ ~y±X p½bg[aZ H$s S>m{bE&

• g¡{’«$ZrZ (safranin) H$s ~y±X go {ZemZ bJmBE&

• gwB© H$s ghm¶Vm go Cgo EH$ H$da pñbn go T>{H$E&

• gmoIVo dmbo nona H$m à¶moJ H$aVo hþE A{V[aº$ Ob ¶m p½bgarZ ¶m Yã~o {ZH$mbo OmVo h¢&

• A~ Bgo gyú‘Xeu go Xo{IE&

n[a{eï>
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   (a) nXmW©nXmW©nXmW©nXmW©nXmW©         (b) ‘ÁOo H$m {Z‘m©U H$aZm‘ÁOo H$m {Z‘m©U H$aZm‘ÁOo H$m {Z‘m©U H$aZm‘ÁOo H$m {Z‘m©U H$aZm‘ÁOo H$m {Z‘m©U H$aZm (c) ‘ÁOo H$mo MraZm‘ÁOo H$mo MraZm‘ÁOo H$mo MraZm‘ÁOo H$mo MraZm‘ÁOo H$mo MraZm

(d) TS Z‘yZm àmá H$aZo Ho$ {bEZ‘yZm àmá H$aZo Ho$ {bEZ‘yZm àmá H$aZo Ho$ {bEZ‘yZm àmá H$aZo Ho$ {bEZ‘yZm àmá H$aZo Ho$ {bE     (e) TSZ‘yZm àmá H$aZo Ho$ {bE Z‘yZm àmá H$aZo Ho$ {bE Z‘yZm àmá H$aZo Ho$ {bE Z‘yZm àmá H$aZo Ho$ {bE Z‘yZm àmá H$aZo Ho$ {bE (f) ãboS> Ûmam n[aÀN>oX (go³eZ)ãboS> Ûmam n[aÀN>oX (go³eZ)ãboS> Ûmam n[aÀN>oX (go³eZ)ãboS> Ûmam n[aÀN>oX (go³eZ)ãboS> Ûmam n[aÀN>oX (go³eZ)
H$mQ >ZmH$ mQ >ZmH$ mQ >ZmH$ mQ >ZmH$ mQ >Zm

(g) H$Q>o hþE ^mJ H$mo ~«g go br{OEH$Q>o hþE ^mJ H$mo ~«g go br{OEH$Q>o hþE ^mJ H$mo ~«g go br{OEH$Q>o hþE ^mJ H$mo ~«g go br{OEH$Q>o hþE ^mJ H$mo ~«g go br{OE  (h) Cgo ñbmBS> na a{IECgo ñbmBS> na a{IECgo ñbmBS> na a{IECgo ñbmBS> na a{IECgo ñbmBS> na a{IE    (i) EH$ ~y±X Ob Am¡a p½bgarZ S>m{bEEH$ ~y±X Ob Am¡a p½bgarZ S>m{bEEH$ ~y±X Ob Am¡a p½bgarZ S>m{bEEH$ ~y±X Ob Am¡a p½bgarZ S>m{bEEH$ ~y±X Ob Am¡a p½bgarZ S>m{bE

        (j) g¡’«$sZrZ H$s EH$ ~y±X S>m{bEg¡’«$sZrZ H$s EH$ ~y±X S>m{bEg¡’«$sZrZ H$s EH$ ~y±X S>m{bEg¡’«$sZrZ H$s EH$ ~y±X S>m{bEg¡’«$sZrZ H$s EH$ ~y±X S>m{bE    (k) Cgo H$da pñbn go T>±{H$ECgo H$da pñbn go T>±{H$ECgo H$da pñbn go T>±{H$ECgo H$da pñbn go T>±{H$ECgo H$da pñbn go T>±{H$E     (l) gyú‘Xeu go {ZarjU H$s{OEgyú‘Xeu go {ZarjU H$s{OEgyú‘Xeu go {ZarjU H$s{OEgyú‘Xeu go {ZarjU H$s{OEgyú‘Xeu go {ZarjU H$s{OESCERT T
ELA
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 {nN>bo AÜ¶m¶ ‘| h‘Zo nmXn D$VH$m| Ho$
~mao ‘| n‹T>m Wm& ³¶m OÝVwAm| Ho$ D$VH$m| H$mo ^r
nmXn D$VH$m| H$s Vah Mma à‘wI dJm] ‘| ~m±Q>m
J¶m ? OÝVw D$VH$ Ho$ AÜ¶¶Z hoVy h‘ nhb z AnZo
n[aga ‘| CnpñWV Hw$N> OÝVwAm| Ho$ D$VH$m| H$m
AÜ¶¶Z H$a|Jo&

nmXn D$VH$m| Ho$ AÜ¶¶Z ‘| h‘Zo XoIm {H$
{d{^Þ H$m¶© {d{^Þ D$VH$m| Ûmam {H$¶o OmVo h¡&
h‘ OmZ|Jo {H$ ³¶m OÝVwAm| ‘| ^r ¶hr hmoVm h¡&

h‘ OmZVo h¡ {H$ AbJ-AbJ A§J V§Ì AbJ-
AbJ H$m¶© H$aVo h¡&

gyMr~Õ H$ao

S.No Organ system Function
1. …………….…  ..................
2. …………….…  ..................
3. …………….…  ..................

z ³¶m Hw$N> D$VH$ A§Jm| H$mo AnZm H$m¶©
H$aZo ‘| ghm¶Vm H$aVo h¢ ?

z do ¶h H¡$go H$aVo h¢ ? AnZo {‘Ìm| Ho$
gmW MMm© H$amo Am¡a {bImo&
OÝVwAm| ‘| ̂ r nmXn D$VH$ H$s Vah {d{^Þ

D$VH$ {d{^Þ H$m¶© H$aVo h¡& Hw$N> D$VH$ no{W¶m|
d AmpñW¶m| Ho$ J{V ‘| ghm¶Vm H$aVo h¡& Hw$N>
AÝ¶ D$VH$ BZ Xmo D$VH$m| Ho$ ~rM gånH©$ ~ZmVo
h¡& Hw$N> D$VH$ gyMZmEÂ à{VgmXm| H$s Vah J«hU

H$aVo h¢&
h‘ {ZåZ{b{IV {H«$¶mH$bmnm| Ûmam D$VH$

Ho$ ~mao ‘| Am¡a OmZH$mar àmßV H$a|Jo&

CÔoí¶… g§J«{hV g¡ånb (Z‘yZm) Ho$ D$VH$
H$mo nhMmZZm

CnH$aU…     gyú‘Xeu ¶§Ì, ñnbmBS>, VZw
HCl, , , , , {M‘Q>m, ~«e

{d{Y… hÈr ¶w³V EH$ ™ÏTy| H$m Qw>H$S>m bmo Omo
AmnH$mo {H$gr ^r {MH$Z Ho$ÝÐ ¶m ~mµOma ‘|
{‘bVm h¡& D$VH$ Ho$ àË¶oH$ àH$ma H$m AdbmoH$Z
H$aZo Ho$ {bE, AmnH$mo {d{eîQ {d{Y AnZmZr
hmoJr& {MÌ CVmaZm Z ^ybo d CÎma àmßV H$aZo
Ho$ {bE MMm© H$ao&
z Bg Xmo KÊQ>| VH$ VZw HCl ‘| aIo&
z {MH$Z Ho$ Qw>H$S>o H$m ËdMr¶ ̂ mJ {ZH$mbo&
z Bgo ~«e ¶m {M‘Q>o H$s ghm¶Vm go ñbmBS>

na aIo&
z Cg na EH$ Am¡a ñbmBS> aIH$a hëHo$ go

X~mE±&
z gyú™teu ¶§Ì Ho$ ZrMo aIH$a {ZarjU H$amo&
z AmnZo gyú‘Xeu ¶§Ì Ho$ ZrMo ñbmBS> ‘|

Omo XoIm, CgH$m ZmoQ>~wH$ ‘| {MÌ CVmamo&
{ZåZ {MÌ Ho$ gmW AmnHo$ CVmao hþE

{H«$¶mH$bmn

OÝVw D$VH$AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

3 (Animal Tissue)
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Bg {d{Y ‘| bmb a³V H$mo{eH$mAm| H$mo nhMmZ
gH$Vo h¡& {MÌ Ûmam BZH$s VwbZm H$amo& a³V ‘|
g^r H$moemE± hmoZo na ^r Amn CZ g^r H$mo
gyú‘Xeu ‘| Zht XoI gH$Vo h¡& CgHo$ {bE AÝ¶
{d{Y H$s ghm¶Vm boZr n‹S>Vr h¡& g‘rn Ho$ a³V
narjU Ho$ÝÐ ‘| OmH$a EH$ [anmoQ>© O‘m H$a|&

{d{Y - 3

z AH$ EH$ {H«$¶mH$bmn 1 Ho$ A§VJ©V g§J«h{V
{MH$Z H$s EH$ noer bmo&

z Cgo VZw HCl ¶m {d{ZJa ‘| Xmo KÊS>m|
VH$ aI Xmo&

z AJbr gw~h, Cg noer Ho$ Qw>H$‹S>o H$mo
{M‘Q>o go ñbmBS> na aImo&

z Cg na EH$ Am¡a ñbmBS> aIH$a Yrao go
X~mAm|&

z gyú‘Xeu ¶§Ì Ho$ ZrMo aI H$a CgH$m
AdbmoH$Z H$a|

z AmnZo gyú‘Xeu ¶§Ì Ho$ A§Xa Omo XoIm
h¡, CgH$m {MÌ ZmoQ>~wH$ ‘| CVmam| Am¡a
Cgo {ZåZ {MÌ go VwbmZmË‘H$ AÜ¶¶Z
H$am|&

{MÌ H$s VwbZm H$amo&

{MÌ-1 OZZ CnH$bm D$VH$ (Epithelial Tissue)

{MÌ-2 a³V

A~ CÎma OmZZo H$m à¶ËZ H$ao&
z ³¶m g^r H$mo{eH$mE± EH$ O¡gr h¡?
z ¶h H¡$go ì¶dpñWV hþE h¡¡?
z ³¶m ¶o H$mo{eH$mE± gwì¶dpñWV d g§K{Q>V

“{?
z ³¶m BZ‘| H$moB© A§Va H$mo{e¶ ñWmZ h¡?
z gmoMm|, ¶o H$mo{eH$mE± Eogr ³¶m| {XIVr h¢?
z ³¶m ¶o D$VH$ OÝVw eara Ho$ ^rVar LƒÊ

~mhar EÊTÁz N˛y ajm H$a|Jo?
{d{Y - 2
z EH$ {Zg§H«${‘V {g[aO gwB© bmo&
z AnZo C±Jbr Ho$ {gao go EH$ gwB© Mw^m H$a

EH$ ~y±X aº$ bmo& ({ejH$ Ho$ XoIaoI ‘|)
z EH$ ñbmBS> bmo& AnZr C±Jbr H$m {gam

Cg ñbmBS> na aImo Vm{H$ aº$ Cg ñbmBS>
na bJo&

z Yrao go Cg na EH$ Am¡a ñbmBS> aImo Am¡a
XmoZm| Amoa go Cgo hëHo$ go X~mAm|&

z gyú‘Xeu Ho$ ZrMo {ZarjU  H$amo&
z AmnZo Omo gyú‘Xeu ¶§Ì Ûmam aoIm CgH$m

{MÌ ZmoQ>~wH$ ‘| CVmam|& {ZåZ {MÌ go
AnZo CVmao hþE {MÌ H$s VwbZm H$amo&
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A~ CÎma OmZZo H$m à¶mg H$ao&
z H$mo{eH$mE± ¶hm± na H¡$go ì¶dpñWV h¡ ?
z ³¶m AmnZo ËdMr¶ H$mo{eH$mAm| Am¡a noer

H$s H$mo{eH$mAm| ‘| Hw$N> A§Va nm¶m ?
{d{Y - 4
z AJa AmnH$mo {MH$Z Ho$ Qw>H$S>o Ho$ AmpñW

D$VH$ H$m {ZarjU H$aZm hmo Vmo Cgo
{d{ZJa ‘| ¶m VZw HCl ‘| S>mbH$a amV
^a ahZo Xo& ¶o H$m¶© H$jm ‘| MMm© H$aZo
go nhbo {H$¶m Om¶ Vmo AÀN>m hmoJm&
Bggo hÈ>r Z‘© nS> Om¶oJr& Cg‘| go EH$
Qw>H$S>m Ny>ar H$s ghm¶Vm go {ZH$mb bo&

z BZ D$VH$m| ‘| ³¶m AmnZo H$moB© gå~§Y
nm¶m?

z ³¶m ¶o D$VH$ h‘mao eara H$s J{V Ho$
{bE Cn¶moJr h¡ ?

OÝVwAm| ‘| ‘w»¶ ê$n go Mma àH$ma Ho$ D$VH$
nm¶o OmVo h¡&
z CnH$bm D$VH$ Omo Ord Ho$ eara Ho$

^rVar d ~mhar Amoa gwajmË‘H$ D$VH$
h¡&

z g§¶moOr D$VH$ Omo {d{^Þ A§Jm| H$mo EH$
gmW ~m±YZo ‘| ghm¶H$ hmoVo h¡ Am¡a
{OZH$s g§aMZm T>rbr d A§Va H$moer¶
‘¡{Q´>³g ‘| J‹T>o hþE hmoVo h¡&

z noer D$VH$ Omo h‘mao emar[aH$ J{V¶m|
Ho$ {bE CÎmaXm¶r h¡&

z V§{ÌH$m CVH$ Omo {d{^Þ A§V… Ed§ ~mø
A§Jm| go gyMZm J«hU H$aVr h¡&

z ³¶m ¶o g^r D$VH$m| Ho$ H$m¶© EH$ hr h¡?
M{bE, eara ‘| D$VH$ H$m AÜ¶ÆZ H$ao…

CnH$bm D$VH$
¶o D$VH$ ËdMm, ‘w±h N˛y EÁÊou∫N˛ Ão“, aº$

dm{h{Z¶m| Ho$ {H$Zmam|, ’w$â’w$g H$s dm¶w Hy${nH$mAm|
d d¥³H$ H$s Zm{bH$mAm| ‘| nm¶m OmVm h¡&

{H«$¶mH$bmn-1

‘w±h Ho$ EÁÊou∫N˛ Ão“ Ãz {b¶m hþAm Wmo‹S>m gm
nXmW©  bH$‹S>r Ho$ Må‘M go {ZH$m{b¶o Am¡a gyú‘Xeu
¶§Ì Ho$ ZrMo aIH$a CgH$m AdbmoH$Z H$a|& ZmoQ>
~wH$ ‘| {MÌ CVm[aE&

z H$moemE± ¶hm± H¡$go ì¶dpñWV hþB© h¡
 z  ³¶m BZ‘| H$moB© A§Va H$moer¶ ñWmZ h¡?
CnH$bm D$VH$, ~hþV nVbr d MnQ>r aMZmE±

Omo EH$ H$mo‘b naV ~ZmVr h¡& Cgo KZmH$ma
CnH$bm (squamous epithelium) H$hVo h¡& ¶o
CnH$bm ̂ moOZ Zbr, ‘w±h Ho$ {H$Zmam|, aº$dm{h{Z¶m|
Ho$ {H$Zmao d dm¶wHy${nH$mAm| ‘| nm¶o OmVo h¡ Ohm±
nXmWm} H$m n[adhZ M¶{ZV àdoe {P„r go hmoVm
h¡& ({nN>br AÜ¶¶Z ‘| AmnZo Bg {P„r Ho$ ~mao
‘| n‹T>m Wm)&

{MÌ-3 noer

{MÌ-4 KZmH$ma CnH$bm

Hú∫y Ão“

åÁußN˛
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ËdMm Ho$ ZrMo do Hw$N> CnH$bm D$VH$ naVm| ‘|
ì¶dpñWV hmoVo h¡& BÝho naVr¶ KZmH$ma CnH$bm
H$hVo h¡&
z gm|{ME, ËdMm  Ho$ ZrMo  ¶o CnH$bm

H$mo{eH$mE± naVm| ‘| ³¶m| ì¶dpñWV hmoVo
h¡?

z AJa Amn Ja‘ Om¶ ¶m R>ÊS>r no¶ Ob
nr¶ÁzJz, Vmo Amn H¡$go ‘hgyg H$a|Jo?

z AJa AmnH$s ËdMm Ob Om¶ VWm ËdMm
na Kmd hmo OmE Vmo H$m¡Z gr D$VHo$
à^m{dV hm|Jo&

{H«$¶mH$bmn-2
AnZr à¶moJembm Ho$ ñbmBS> ~m³g EH$ eëH$s

CnH$bm H$m ñbmBS> boH$a Cgm {ZarjU H$amo&
AnZo ZmoQ>~wH$ ‘| BgH$m {MÌ CVmamo& ¶hm± na
H$moemE§ H¡$go ì¶dpñWV hmoVr h¡?

{H«$¶mH$bmn-3
AnZo à¶moJembm go A~ EH$ ñVå^H$ CnH$bm

H$m ñbmBS> br{OE Am¡a gyú‘Xeu ¶§Ì Ho$ ZrMo
aI H$a BgH$m AdbmoH$Z H$ao&

¶o eëH$s CH$bm Omo d¥¸$s¶  Z{bH$mAm| H$s
naV ~ZmVo h¡& bma J«pÝW¶m| H$s Z{bH$mE± H$mo ^r
¶§{ÌH$ AmYma àXmZ H$aVo h¡&

³¶m Amn OmZVo h ¡?
H$^r-H$^r, CnH$bm D$VH$ Ho$ Hw$N> ̂ mJ ̂ rVa
H$s Amoa ‘wS> H$a EH$ ~hþH$moer¶ J«±{W ~ZmVo
h¡& Bgr{bE Bgo H${U^r¶ CnH$bm (granular
epithelium) H$hVo h¡&

z {MÌ ZmoQ> ~wH$ ‘| CVm[a¶o&
z H$mo{eH$mE± H¡$gr h¡? ³¶m Amn ~mhar

naV na Ho$e O¡gr aMZmE± XoI aho h¡ ?
¶o H$mo{eH$mAm| H$m àH$ma dhm± hmoVm h¡ Ohm±

ódU d AdgmofU hmoVm h¡ gmo{M¶o, ¶o CnH$bm
h‘mao eara ‘| H$hm± nm¶o OmVo h¡ ?

³¶m Amn OmZVo h¡ ? h‘mar ËdMm ^r EH$
àH$ma go OZZ CnH$bm h¡ ? h‘mao ZmIyZ d ~mb
H$hmÂ go CJVo h¡ ? garg¥n d ‘N>{b¶m| Ho$ eëHo$
d n{j¶m| Ho$ n§I ^r Bgr CnH$bm go CJVo h¡& ¶o
n[ad{Y©V ( modified epithelial)  CúH$bm H$moemEÂ
h¡& BgHo$ ~mao ‘| Amn  nm[apñV{WH$ V§Ì Ho$
AÜ¶m¶ ‘| {dñVma go n‹T>|Jo&

g§¶moOr D$VH$:

¶{X AnZo eara Ho$ {H$gr ^mJ H$mo {hbmE§Jo
Vmo Am§V[aH$ A§Jmo H$mo ³¶m hmoJm? ³¶m ¶o {dñWm{nV
hm|Jo? {H$gr {d{eï> ñWmZ na nm¶o A§Jmo H$m
ñWmZm§VaU Zht hmo gH$Vm ³¶m| {H$ ¶o g§¶moOr
D$VH$ go Ow‹S>o hmoVo h¡ & ¶o D$VH$ A§J d noer H$mo
Omo‹S>Vo h¡& g§¶moOr D$VH$ AÝ¶ D$VH$mo Ed§ A§Jmo

{MÌ-5 eëH$s CnH$bm (Cuboidal Epithilial)

{MÌ-6 ñVå^H$ CnH$bm
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H$mo EH$ gmW ~m±YZo ‘| ghm¶H$ hmoVo h¡ VWm eara
‘| {d{^Þ A§Jmo H$mo T>m±Mm Ed§ ghmam àXmZ H$aVo
h¡&

¶o D$VH$ EH$ D$VH$ go Xÿgamo D$VH$m| ‘|
nXmWm} Ho$ n[adhZ H$s à‘wI ^y{‘H$m {Z^mV h¡&
¶o eara H$s gwajm, ‘aå‘V Ed§ dgm Ho$ g§J«h ‘|
^r ghm¶Vm H$aVo h¡& g§¶moOr D$VH$ Ho$ {d{^Þ
àH$ma h¡, àË¶oH$ {^Þ H$m¶© H$aVm h¡&

How do glasswear items carry for
longer distance?

g§¶moOr D$VH$ H$m EH$ àH$ma Jm{V©H$m D$VH$
h¡ Omo {d{^Þ D$VH$m| H$mo g§¶wº$ H$aVm h¡& ¶h
BZ D$VH$m| H$mo ~m±YZo ‘| ghÁ¶H$ hmoVm h¡ Am¡a
Bg àH$ma ¶h A§Jmo H$mo ñWmZ ‘| aIZo ‘| ghm¶H$
hmoVm h¡& Bg àH$ma Ho$ g§¶moOr D$VH$ H$mo V§VwH$moaH$
Zm‘H$ H$mo{eH$mE± à‘wI KQ>H$ h¡& H$mo{eH$mE Â
VÝVw‘¶ nXmW© Àfi{dV H$aVr h¡ Omo D$VH$mo H$mo
ñWmZ ‘| aIVm h¡& ¶o H$mo{eH$mE± D$VH$mo H$s j{V
hmoZo na CZH$s ‘aå‘V ‘| ^r ghm¶H$ hmoVr h¡&

¶wdmdJ© H$s Anojm d¥Ú bmoJ R>ÊS> go ³¶m|
A{YH$ H$m±nVo h¡ ? ³¶m  h‘mao eara {dÚwV amoYr
O¡gm H$moB© nXmW© h¡
{H$ g{X©¶m| ‘| D$î‘m
H$mo ~mha OmZo go
amoH$Vm h¡?

h‘mao earaa Ho$
Am§V[aH$ A§Jmo Ho$
~rM d ËdMm Ho$
ZrMo dgm H$mo g§{MV
H$aZo dmbo dgm‘¶
CVH$ hmoVo h¡& BZ D$VH$mo H$s H$moemE± dgm Ho$
globules go  ^ar hþB© hmoVr h¡& dgm H$m g§M¶Z
^r {dÚwV amoYr O¡gm H$m¶© H$aVm h¡

³¶m h‘mao eara Ho$ g^r D$VH$ Z‘© hmoVo h¡?
H$eoé{H$¶m| H$mo  H$m¡Z go D$VH$ ghr AmH$ma

XoVo h¡ ?
ApñW g§¶moOr D$VH$ H$m AÝ¶ àH$ma h¡& ¶h

AZoH$ Ho$eéH$s àm{U¶m| (emH©$ O¡gr Hw$N> ‘N>{b¶m|
Ho$ A{V[aº$) Ho$ H§$H$mb V§Ì VH$ à‘wI KQ>H$ h¡&
¶o T>§mMm ~ZmH$a eara H$mo ghmam àXmZ H$aVo h¡&

³¶m Amn OmZVo h¡?
ApñW H¡$pëe¶‘ ’$m°ñ’o$Q> d H¡$pëe¶‘

H$m~m}ZoQ> go {Z{‘©V hmoVr h¡& ¶o bdU AñÏ¶Uw
Zm‘H$ H$mo{eH$mAm| Ûmam ó{dV {H$¶o OmVo h¡&
¶o H$mo{eH$m¶o ApñW Ho$ Ho$ÝÐr¶ ImoIbo ^mJ ‘|
{dÚ‘mZ ahVr h¡ {Ogo ApñW ‘‚mm H$hVo h¡&

h‘mao eara H$s no{e¶m± ËdMm Am¡a ApñW¶m|
H$mo Bgr D$VH$ go OwS>o hmoVo h¡ & ¶o D$VHo$ aº$
dm{h{Z¶m| d V§{ÌH$mAm| Ho$ nmg hmoVr h¡&

{MÌ-8 Adopose tissue
ƒÃÁ™Æ HoN˛

{MÌ-9 ApñW (bone)

{MÌ-7 J{V©H$m D$VH$ (Areolar tissue)

nrbr bMrbr

H$mo{eH$m

’¡$JmogmBQ>

g’o$X aoeo

’¡$~amoãbmñQ>

‘¡ñQ>> H$mo{eH$m
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CnmpñW g§¶moOr D$VH$  H$m EH$ àH$ma h¡ Omo
ApñW¶m| Ho$ Omo‹S>m|, ng{b¶m| Ho$ {gamo, ZmH$ Ho$
{gam, ~mø H$mZ VWm ídmgZbr ‘| nm¶m OmVm
h¡& H$B© H$eoéH$s àm{U¶m| Ho$ ^«yU ‘| ApñW Zht
~pëH$ CnmpñW hmoVr h¡& emH©$ O¡gr ‘N>{b¶m| H$m
gånyU© H§$H$mb CnmpñW  go ~Zm hmoVm h¡& CnmpñW
H$R>moa hmoVr h¡ {H$ÝVw CVZr Zht {OVZr ApñW
hmoVr h¡&

³¶m Amn OmZVo h¡ {H$ emar[aH$ Tuo no{e¶m|
d ApñW¶m| go hmoVr h¡? no{e¶m± {H$g Vah go
ApñW¶m| go OwS>r hmoVr h¡ ?

H§$S>am g§¶moOr D$VH$ H$m EH$ àH$ma h¡& ¶h
^r VÝVwAm| go {Z{‘©V hmoVm h¡& H§$S>am noer H$mo
ApñW go Omo‹S>Vm h¡& ¶h ^r H$moboOZ go ~Zm
gH$Vm h¡&

 ³¶m Amn gm|M gH$Vo h¡?
a³º$ ^r g§¶moOr D$VH$ H$m EH$ àH$ma

h¡? ³¶m| Cgo g§¶moOr D$VH$ H$hm OmVm h¡?

{H«$¶m H$bmn-4
AnZo ñWmZ na {H$gr d¡km{ZH$ ¶m S>m°³Q>a

H$mo Am‘§{ÌV H$s{OE& aº$  H$s g§aMZm d H$m¶©
Ho$ gå~ÝY ‘| CZgo gmjmËH$ma H$a [aH$m°S>© H$ao&
gmjmËH$ma ~ZmZo go nhbo àíZnÌ V¡¶ma H$ao&
gmjmËH$ma Ho$ g‘má hmoZo Ho$ ~mX EH$ bKw
nwpñVH$m(booklet) V¡¶ma H$ao Am¡a AnZo ñHy$b
Ho$ Ý¶y\ ~moS>© ¶m nwñVH$mb¶ ‘| bJm Xr{OE&

¶h AÝ¶ àH$ma Ho$ g§¶moOr D$VH$m| go {^Þ
hmoVm h¡& aº$ ‘| {d{^Þ àH$ma H$s AZoH$ H$mo{eH$mE±
hmoVr h¡& àË¶oH$ H$m {^Þ H$m¶© hmoVm h¡& aº$ ‘|
pñWV g^r H$mo{eH$mE§ OrdÐì¶ ‘| ñdV§ÌVmnyd©H$
V¡aVr h¡& ~mø H$moer¶ ñWmZ EH$ Vab go ^am
hþAm hmoVm h¡ {Ogo OrdÐì¶ H$hVo h¡& aº$ ‘| V§Vw
Zht hmoVo h¡&

Xmo ApñW¶m± EH$ Xÿgao go OwS>o ahVo h¡ ?
CnmpñW g§¶moOr D$VH$ H$m EH$ àH$ma h¡ Omo

ApñW¶m| Ho$ Omo‹S>m| H$mo OmogH$a Cgo ñWmZ na
aIVm h¡ ¶h AZoH$ VÝVwAm| go {Z{‘©V hmoVm h¡& ¶o
VÝVw H$mob¡OZ Zm‘H$ àmoQ>rZ go ~ZVo h¡ Omo ñd^md
go ~hþV bMrbo hmoVo h¡&

{MÌ-11 CnmpñW (Cartilage)

{MÌ-10 ApñW

{MÌ-12 Blood cells ∫O˛ N˛Ázu∆N˛ÁLÂ
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a³V H$s H$hmZr
{H«$¶mH$bmn 2 H$m  ñ‘aU H$ao& aº$ ^r EH$

D$VH$ h¡ Omo H$B© KQ>H$mo go ~Zm hmoVm h¡& AmBE
h‘ aº$ Ho$ ~mao ‘| Am¡a OmZZo H$s H$mo{ee H$a|Jo&

“™Á∫z ∆∫y∫ ™ı ~§X Zm{bH$mAm| ‘| Omo bmb
PaZm ~hVm h¡, dmo ³¶m h¡?

~§X Zm{bH$mAm| ‘| Omo bmb PaZm h‘mao eara
‘| ~hVm h¡, dh aº$ h¡& ¶o ^r g§¶moOr D$VH$ H$m
EH$ àH$ma h¡& aº$ h‘mao eraa H$s ~hþV OmZH$m[a¶m±
XoVm h¡& h‘mao ñdñWVm ¶m ~r‘mar H$mo nhMmZZo
H$m ‘mÜ¶‘ h¡ aº$& h‘mao eara ‘| aº$ àdmh Ho$
~mao ‘| OmZH$mar aIZm ~‹S>m amoMH$ h¡&. (¶h EH$
{d{eï> d gwì¶dpñWV àUmbr h¡ Omo eara ‘| nyao
aº$ H$m g§Mma H$aVr h¡& h‘mam õX¶ Mm¡~rg
K§Q>m| Ho$ AÝVamb ‘| ~rÃ hOma {H$bmo‘rQ>a Ho$ Xÿar
‘| 36 hOma brQ>a aO˛$ nån H$aVm h¡& h‘mao aº$
H$m a§J bmb hmoVm h¡& g^r OÝVw {OZ‘| a³V bmb
hmoVm h¡ do g^r h‘mao g§~§Yr h¡ ³¶m Amn Bg
{dMma go gh‘V h¡? OÝVwAm| ‘| aº$ H$m a§J bmb
hmoZm hr Amdí¶H$ Zht h¡& PtJwa ‘| aº$ Ã¢z̨ t d
VÁıVz ‘| Zrbm hmoVm h¡& ¶h EH$ AZmoIr ~mV h¡
{H$ aº$ AbJ -AbJ a§J Ho$ ^r hmoVo h¡&

EH$ d¶ñH$ Ho$ eara ‘| nm±M brQ>a aº$ hmoVm
h¡ & aº$ Ho$ ßbmÁ‘m H$m ‘w»¶ KQ>H$ Ob h¡&

Ob Ho$ A{V[a³V Bg‘o eara Ho$ {bE Amdí¶H$
H$B© nmofH$ (O¡go½byH$moO, A‘rZmo Aå~ àmoQ>rZ,
{dQ>m{‘Z, hma‘moZ Am{X) VWm CËgOu CËnmX
O¡go b¡p³Q>H$ Aåb, ¶y[a¶m, bdU Am{X ahVo h¡&
ßbmÁ‘m ‘| a³V H$m W³H$m ~ZmZo dmbo H$maH$ ^r
hmoVo h¡& a³V dm{h{Z¶m| ‘| {hno[aZ nXmW© a³V H$m
W³H$m ~ZmZo ‘| ghm¶Vm H$aVm h¡&

OrdÐì¶ ‘o a³V ‘| {dÚ‘mZ H$mo{eH$mAmo H$mo
H${UH$mE§ H$hVo h¡& ¶o VrZ àH$ma Ho$ hmoVr h¡& -
bmb a³V H$mo{eH$mE±, ídoV a³V H$mo{eH$mE± Ed§
n{hH$mUw bmb a³V H$mo{eH$mAmo

bmb ê${Ya H${UH$m ̂ r H$hVo h¡& ¶o bmb a§J

H$s hmoVr h¡& BZ H$mo{eH$mAmo ‘| bmb a§J H$m
àmoQ>rZ hmoVm h¡& {Ogo hr‘mo½bmo~rZ H$hVo h¡ Omo
Am°³grOZ Ed§ H$m~©Z S>mB Am³gmBS Ho$ n[adhZ
‘o ghm¶H$ hmoVm h¡& EH$ {‘br brQ>a ‘mZd a³V
‘| bJ^J 500 H$aÁzg bmb a³V H$mo{eH$mE± hmoVr
h¡& d¶ñH$ ‘Zwî¶ ™ı bmb a³V H$mo{eH$mE± ApñW‘ÁOm
‘| ~ZVr h¡ Am¡a 120 {XZmo VH$ Or{dV ahVr h¡&

EH$ d¶ñH$ Ho$ eara ‘| go a³V H$mo boH$a h‘
bmb a³V H$mo{eH$mAm| H$s EH$ l¥§Ibm ~Zm gH$Vo
h¡ Omo n¥Ïdr Ho$ Mmam| Amoa 7 M³H$a bJm gH$Vm h¡&
O~ Amn ‘mVm Ho$ J^© hmoVo h¡, Vmo AmnH$s bmb
a³V H$mo{eH$mE± ¶H¥$V d ßbrhm ‘| {Z{‘©V hmoVm
h¡& bo{H$Z AmnHo$ OÝ‘ Ho$ ~mX ¶o bmb a³V
H$mo{eH$mE± bå~r ApñW¶m| H$s ‘ÁOm go CËnÞ
hmoVm h¡& Cbm‘m d D±$Q> O¡go ñVZYmar Ho$ A{V[a³V
AÝ¶ g^r ñVZYm[a¶m| ‘| bmb a³V H$mo{eH$mE±
{~Zm Zm{^H$ Ho$ hmoVr h¡& ¶h AÝ¶ àH$ma Ho$
g§¶moOr D$VH$m| go {^Þ hmoVm h¡& aº$ ‘| {d{^Þ
àH$ma H$s AZoH$ H$mo{eH$mE± hmoVr h¡& àË¶oH$ H$m
{^Þ H$m¶© hmoVm h¡& aº$ ‘| g^r H$mo{eH$mE§
OrdÐì¶ ‘| ñdV§ÌVmnyd©H$ V¡aVr h¡& §mø H$moer¶
ñWmZ (Xmo H$mo{eH$mAm| Ho$ ‘Ü¶ ñWmZ) EH$ Vab
go ^am hþAm hmoVm h¡ {Ogo OrdÐì¶ H$hVo h¡&

aº$ ‘| {dÚ‘mZ Xÿgao àH$ma H$s H$mo{eH$mE§
ídoV aº$ H$mo{eH$mE§ h¡& BZ H$mo{eH$mAm| ‘|
hr‘mo½bmo~rZ Zht hmoVm Bg{bE ¶o a§JhrZ hmoVr h¡&
BZ H$mo{eH$mAm| H$s g§»¶m H$‘ hmoVr h¡& Xmo àH$ma
H$s ídoV aº$ H$mo{eH$mAm| H$s g§»¶m H$‘ hmoVr h¡&
Xmo àH$ma H$s ídoV aº$ H$mo{eH$mEÂ hmoVr h¡&

H${U^r¶ H$mo{eH$m Ed§ AH${U^r¶ H$mo{eH$m&
H${U^r¶ H$mo{eH$mE§ VrZ àH$ma H$s hmoVr h¡&
CXmÃrZ a§Or, jmaH$ a§Or Ed§ BAmo{gZm| a§Or& ¶o
VrZ àH$ma H$s H$mo{eH$mEÂ aº$ ‘| àdoe H$aZo dmbo
gyú‘ Ordm| na AmH«$‘U H$a CÝh| Zï> H$a XoVr h¡&

Hw$N> ídoV aº$ H$mo{eH$mE± ~mhar amoJmUwAm| go
b‹S>Vo b‹S>Vo AnZo àmU Ë¶mJ XoVo h¡& ¶o ‘¥V ídoV
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aº$ H$mo{eH$mE± Kmd ‘| go ~mha {ZH$bVm h¡ {Og
gm‘mÝ¶… ng H$hVo h¡&

AH${U^r¶ H$mo{eH$mEAH${U^r¶ H$mo{eH$mEAH${U^r¶ H$mo{eH$mEAH${U^r¶ H$mo{eH$mEAH${U^r¶ H$mo{eH$mE± Xmo àH$ma H$s hmoVr
h¡-bgrH$H$mUw Ed§ EH$Ho$ÝÐH$mUw& bgrH$mUw aº$
‘| àdoe H$aZo dmbo ~mh¶ nXmWm} H$s Amoa à{Vajr
ò{dV H$hVo h¡& EH$Ho$ÝÐH$mUw A‘r~m Ho$ g‘mZ
J{V H$aVo h¡ Am¡a H${U^r¶ H$mo{eH$mAm| Ho$ gmW
~mh¶ nXmWm} na AmH«$‘U H$a CÝho {ZJb OmVo
h¡& Bg{bE BÝh| ‘scavengers’ H$hVo h¡

aº$ n{ÑH$mUw H$mo{eH$mAm| H$m n¥WH$ g‘yh h¡
{Oggo Zm{^H$ Zht hmoVm h¡& ¶o {S>ñH$ O¡go {nÊS>
“¯& O~ H$^r aº$dm{h{Z¶m| H$m j¶ hmoVm h¡ Vmo
n{Å>H$mUw j{V dmbo ñWmZ na O‘m hmoH$a aº$
W¸$m Ho$ {Z‘m©U ‘| ghm¶H$ hmoVo h¡& W¸$m aº$
dm{hZr ‘| Kmd H$mo ~ÝX H$a XoVm h¡ Ed§ aº$ H$s
H$‘r hmoZo go ~MmVm h¡&

“AmnHo$ ^mB©-~hZ AmnHo$ gå~§Yr Zht h¡”
¶o Mm¢H$Áåz dmbr ~mV h¡& H$mb© b¡ÊS>ñQ>rZa Zo EH$
O‘©Z S>m°³Q>a Zo h‘ Ãßy Ho$ ~rM EH$ Z¶m aº$
H$m gå~ÝY ~Zm¶m h¡& CÝhmoZo ‘mZd H$mo Mma aº$
dJ© ‘| {d^m{OV {H$¶m& dmo h¡ A, B, AB Am¡a O &
Omo ì¶{º {díd Ho$ Xÿgao Amoa ahVm h¡ bo{H$Z
{OgH$m aº$ dJ© Vw‘go ‘ob ImVm hmo, dh Vwåhmam
gå~§Yr h¡& ³¶m Amn Bg ~mV go gh‘V h¡ ? aº$
dJ© AB dmbo ì¶{º$ g^r aº$ dJ© dmbo ì¶{º$¶m|
go a³V bo gH$Vo h¡ Bgr{bE BÝho gd©J«mhr H$hVo
h¡& aº$ dJ©‘O’ dmbo ì¶{º$ g^r aº$ dJ© dmbr
ì¶{º$¶m| H$mo aº$ Xo gH$Vo h¡& Bg{bE BÝho gd©XmVm
H$hVo h¡&

AmBE h‘ AnZr H$jm ‘| h‘mao aº$ gå~ÝY
H$m nVm bJmE±& BgNz˛ {bE h‘o EH$ {H$Q> (Omo
AmnHo$ à¶moJembm ‘| CnbãY hmoJm) H$s Amdí¶H$Vm
hmoJr&

CÔoí¶ : aº$ dJ© H$s nhMmZ
CnH$aU : aº$ nhMmZZo H$m {H$Q>, ñbmBS>,

‘mo‘ H$s nopÝgb, gwB©&

{H$Q> Ho$  KQ>H$ d g§M¶Z
g^r nXmWm} H$mo Amdí¶H$Vm Z hmoVo na

2-8°C VH$ g§{MV H$aZm Mm{hE
Sl     KQ>H$ ‘mÌm
No (100 tests)

1 EÊQ>r-A goam 5 ml

2 EÊQ>r-B goam 5 ml

3 EÊQ>r-RhD goam 5 ml

4 nmo{g©{bZ g’o$X ßboQ> 10

5 ‘mo‘ nopÝgb 1

6 gwB© (24G) 100

7 gy{MH$m 1

Amdí¶H$ gm‘J«r (Omo {H$Q> ‘| Zht h¡):
H$nmg, 70% EbH$mohm°b, Qy>W{nH$
{d{Y{d{Y{d{Y{d{Y{d{Y:

1. EH$ nmo{g©{bZ ßboQ> bmo& Ggo YmoH$a gwIm
Xmo& ¶h ñbmBS> {~ëHw$b gm’$ aho Vm{H$
¶o à{V{H«$¶m ‘| ~mYm Z nhþ±MmE&

2. ‘mo‘nopÝgb H$s ghm¶Vm go ñbmBS> H$r
gVh na Xmo aoImE± ~ZmE Vm{H$ dmo VrZ
^mJm| ‘| ~±Q> OmE (O¡go ZrMo {MÌ ‘|
{XIm¶m J¶m h¡) àË¶oH$ ‘| VrZ JmobmH$ma
~ZmE&

{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn

{MÌ-13 ½bmg ñbmBS> na aº$ dJuH$aU
slide for blood grouping.
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3. corresponding antiserum (gm‘mÝ¶
Vmn‘mZ na) H$s EH$ ~y ±X àË¶oH$
JmobmH$ma Ho$ H$moZo ‘| S>mbo ({MÌ Ho$
AZwgma)

4. EH$ D§±$Jbr MwZH$a (~m±¶r D±$Jbr) Cgo
EëH$mohm°b Ho$ H$nmg go gm’$ H$ao Am¡a
gwIm Xo& ¶o EëH$mohm°b ‘| Sw>~m hþAm H$nmg
nmg hr ahZo Xo Vm{H$ Amdí¶H$VmZwgma
CgH$m BñVo‘mb H$ao& hmW H$mo Omoa go
PQ>Ho$ aº$ H$m ~hmd D±$Jbr H$s Amoa
A{YH$ hmo&

5. Cg D§$Jbr H$mo Cgr hmW Ho$ A±JyR>o go
Omoa go X~mE± Am¡a OëXr go Cg C±Jbr
Ho$ {gao H$mo gwB© go Mw^mE±&

ZmoQ>: ¶h gwB© {Zg§H«${‘V EÁ{∫ OrdmUw auhV h¡
Bgr{bE Cgo {gao go H$ht ^r Z Ny>E±&

6. A~ OëXr go, CZ aº$ H$s ~y§Xm| H$mo
àË¶oH$ JmobmH$ma na S>mbo bo{H$Z EÊQ>r
goam H$mo {~Zm ZÏE&

7. aº$ H$s VrZ ~y§Xo àË¶oH$ JmobmH$ma na
S>mbZo Ho$ ~mX, Yrao Ãz Kmd na H$nmg
go X~mE±&
Bg BñVo‘mb H$s J¶r gwB© H$mo {ZîH$m{gV
H$aZm Z ŷbo&

8. aº$ d EÊQ>r gra‘ H$mo {‘{lV H$aZo Ho$ {bE
Qy>W{nH$ H$m BñVo‘mb H$ao Am¡a Cggo Yrao go
{‘bmE& àË¶oH$ JmobmH$ma Ho$ {bE Z¶m Qy>W{nH$
H$m à¶moJ H$ao& ‘mo‘ H$s nopÝgb Ûmam CVmam

J¶m JmobmH$ma EH$ Xÿgao go n¥WH$ H$aVm h¡&
9. Ü¶mZ go Xo{IE {H$ g^r g¡ånbm| ‘| g‘yhZ

hmo ahm h¡ ¶m Zht& g‘yhZ EH$ ñdÀN>
{db¶Z ‘| bmb aº$ H$mo{eH$mAm| H$m JwÀN>m
gm {XIVm h¡&Rh Yrao go g‘yhZ {XImVm
h¡& Bgr{bE g~« H$ao&

{MÌ-15  Blood added on the glass slide.

A B Rh

n[aUm™ Am¡a inference :
n[aUm‘ Ho$ AmYma na aº$ dJ© Ho$ àH$ma H$m

nVm bJmE& aº$ dJ© Ho$ àH$ma H$mo OmZZo Ho$ {bE
{ZåZ gmaUr H$m à¶moJ H$ao&
gmaUr: aº$ dJ© OmZZo Ho$ {bE

EÊQ>rEÊQ>rEÊQ>rEÊQ>rEÊQ>r-A EÊQ>rEÊQ>rEÊQ>rEÊQ>rEÊQ>r-B àH$maàH$maàH$maàH$maàH$ma

hm ±hm ±hm ±hm ±hm ± ZhtZhtZhtZhtZht A

ZhtZhtZhtZhtZht hm ±hm ±hm ±hm ±hm ± B

hm ±hm ±hm ±hm ±hm ± hm ±hm ±hm ±hm ±hm ± AB

ZhtZhtZhtZhtZht ZhtZhtZhtZhtZht O

EÊQ>r -A Am¡a EÊQ>r-B goam ‘| g‘yhZ ----
--EÊQ>r-RhD gra‘ H$m JwÀN>m ~Z ¶m Zht ~Z
gH$Vm h¡& ¶{X EÊQ>r RhD gr∫‘ ‘| g‘yhZ hmoVm
h¡ Vmo, Rh H$maH$ gH$mamË‘H$ hmoVm h¡ (Rh+)
Am¡a ¶{X g‘yhZ Zht hmoVm h¡ Vmo Rh  H$maH
ZH$mamË‘H$ hmoVm h¡$(Rh-)

{MÌ-14  H$m±M Ho$ ñbmBS> na EÊQ>r goe H$m Ow‹S>md
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n[aUm‘ {X¶o J¶o gmaUr ‘| {bIo…
Sl.No Zm‘    aº$ dJ©

no{e¶m± {H$g Vah go g§Hw$M{V d {e{W{bV
hmoVr h¡?

noer¶ D$VH$m| ‘| noer VÝVw Zm‘H$ bå~r
H$mo{eH$mE§ nm¶r OmVr  h¡ Omo earaa Ho$ J{V Ho$
{bE ghm¶H$ hmoVr h¡& EH$ {deof àmoQ>rZ hmoVm h¡
{Ogo g§Hw${MV àmoQ>rZ H$hm OmVm h¡& noer¶
H$mo{eH$mAm| ‘| N>moQ>r hmoZo H$s j‘Vm h¡, Bgo
g§Hw$MZ H$hVo h¡ VWm J{V Ho$ {bE n¶m©ßá ~b
CËnÞ H$aVr h¡& noer Aën g‘¶ Ho$ {bE hr
g§Hw${MV AdñWm ‘| ahVr h¡ Am¡a AnZo ‘yb bå~mB©
‘| dmng Mbr OmVr h¡& Bgo {dlmpÝV H$hVo h¡&

g{X©¶m| ‘| h‘mam eara H$m±nVm h¡ & ³¶m|?
eara H$mo R>§S> ‘| Iwbm aIZo na h‘ H§$nZ H$aVo

h¡& H§$nZ Ho$ g‘¶ no{e¶m± Vrd« J{V go g§Hw${MV Ed§
{dlm§{V hmoVr h¡ VWm A{YH$ ‘mÌm ‘| Cî‘m CËnÞ
H$aVr h¡& Bggo eara J‘© ahVm h¡&

g§aMZm, pñW{V Ed§ H$m¶© Ho$ AmYma na no{e¶m±
VrZ àH$ma H$s hmoVr h¡-ao{IV noer, Aao{IV noer
Ed§ õX¶ noer&

¶{X h‘ Mmho Xmo hmW ¶m n¡a ‘| J{V bm gH$Vo
h¡ BZ no{e¶m| H$s J{V h‘mao {Z¶§ÌU ‘| hmoVr h¡&
AV… BZ no{e¶mo §Ho$ EpÀN>H$ noer ̂ r H$hVo h¡& BZ
no{e¶m| H$mo ApñWno{e¶m± ^r H$hVo h¡ ³¶m|{H$ ¶o
ApñW¶m| go Ow‹S>o hmoVo h¡ VWm emar[aH$ J{V ‘| ^r
ghm¶Vm H$aVo h¡& àË¶oH$ H$mo{eH$m H$s bå~mB©
noer H$s bå~mB© Ho$ g‘mZ hmoVr h¡& noer Ho$ Ama-
nma H$B© nVbr aoImE± hmoVr h¡ Bg{bE BgH$m Zm‘
ao{I¶ no{e h¡& BZ D$VH$m| H$s H$mo{eH$mE± bå~r,
nVbr Aem{IV Ed§ ~hþZm{^H$s¶ hmoVr h¡

noer D$VH$ (((((Muscle Tissue):
AJa Amn ~war Vah go Km¶b hmo J¶o, Vmo

Kmd Ho$ gmW -gmW EH$ Jham {ZemZ ̂ r AmnH$s
ËdMm na n‹S> Om¶oJm& bo{H$Z g‘¶ Ho$ gmW ¶o
hëH$m {XImB© XoZo bJoJm& ³¶m|? ³¶m|{H$ ËdMm H$s
H$moemAm| ‘| ‘aå‘V H$aZo H$m {d{eï> JwU h¡& A~
no{e¶m| H$s H$moemAm| Ho$ ~mao ‘| gm|{ME& ³¶m ¶o ̂ r
‘aå‘V H$aZo H$m JwU aIVo h¡?

no{e¶m± hmWm|, n¡amo VWm H$B© ̂ rVar A§Jmo O¡g-
Am±V Ed§ õX¶ H$s J{V Ho$ {bE CÎmaXm¶r hmoVr
h¡& no{e¶m| H$s Hw$N> ‘mÌm aO˛  dm{h{Z¶m| ‘| ^r
{dÚ‘mZ ahVr h¡& ¶o aº$ dm{h{Z¶m| Ho$ ì¶mg H$mo
A{áH$ ¶m H$‘ H$aZo H$s ghm¶Vm hmoVr h¡ Am¡a
àH$ma aº$ Ho$ àdmh H$mo {Z¶§{ÌV H$aVr h¡& õX¶
Ho$db noer¶ H$mo{eH$mAm| go ~Zm hmoVm h¡ Omo aº$
H$mo nån H$aZo ‘| ghm¶H$ hmoVr h¡&

gyMZm: aº$ Ho$ g¡ånb boVo g‘¶, EH$ hr gwB© g^r Ho$ {bE
BñVo‘mb Z H$ao& Bggo g§H«$m‘H$ ¶m AbJ-AbJ amoJ hmoZo H$m
IVam hmo gH$Vm h¡& àË¶oH$ N>mÌ Ho$ {bE {S>ñnmogo~b gwB© H$m
à¶moJ H$ao& ~ohVa h¡ {H$ ¶h H$m¶© Amn {H$gr ñdmñÏ¶
{M{H$ËgH$ H$s ghm¶Vm go H$ao&

Mitochondria

Cross striation

Sarcolemma

Damaged tissue

Plasma
Membrane

Myofibrils

Nucleus
Sarcoplasm

ao{IV noer       Aao{IV noer õX¶ noer
{MÌ-16
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   {H«$¶mH$bmn-5
ñbmBS> Ho$ {S>ã~o go VrZ noer Ho$ ñbmBS> {ZH$m{bE (ao{IV no{e, Aao{IV noer, õX¶ noer) BÝh|

gyú‘Xeu ¶§Ì Ho$ ZrMo aI H$a Xo{IE& {ZåZ gmaUr ‘| {b{OE dmo AmnZo ³¶m XoIm&

 Sl.No ao{IV noer Aao{IV noer õX¶ noer Ho$
Ho$ JwU Ho$ JwU JwU

H¡$go nVm MboJm {H$ nmZr Ja‘ h¡ ¶m R>ÊS>m ? AJa
Vw‘ AnZm n¡a H$mo H$moB© ZwH$sbo nËWa na aImoJo, Vmo
Vwåho H¡$gm ‘hgyg hmoJm ?

Cnamo³V AZŵ d Omo Vw‘Zo {H$¶m, dmo eara ‘|
{d{eîQ àUmbr Ho$ H$maU hmoVm h¡& ¶h {dÚwV
Vmam| ‘| {dÚwV àdmh O¡go H$m¶© H$aVm h¡& ‘pñVîH,
‘oéaÁOw d V±{ÌH$mE Bg àUmbr ‘| à‘wI ^y{‘H$m
{Z^mVo h¡& $>

       {H«$¶mH$bmn -6
AnZo ñbmBS> ~m±³g go V§{Ì$ HVH$ {ZH$mb

H$a gyú‘Xeu Ho$ ZrMo {ZarjU H$ao& AmnZo ³¶m
XoIm Bgo AnZo ZmoQ> ~wH$ ‘| {b{IE&

 V§{Ì H$moemE± hr EH$ hr Eogr H$moemE± {OZ‘|
nwZ… ñWmnZ H$aZo H$s j‘Vm Zht hmoVr h¡& ¶o
~hþV hr {d{eîQ H$mo{eH$mE± h¡& H$moB© ^r Xmo V§{Ì
H$moem V§{ÌH$m V§Ì ‘| EH$ g‘mZ Zht hmoVo&

V§{ÌH$m V§Ì H$s H$moemE± ~hþV {d{eîQ hmoVr
h¡& ¶o CÔrnZm| H$mo EH$ ñWmZ go Xÿgao ñWmZ VH$
~hþV VoO nhþ±MmVr h¡& V§{Ì H$moem Ho$ VrZ ‘w»¶
^mJ h¡- 1.H$moem eara ¶m gmBQ>m°Z 2. V§{ÌH$mj
3. Ðþ{‘H$mE±

J«mgZbr ‘| ̂ moOZ H$s J{V ¶m aº$ dm{h{Z¶m|
‘| g§Hw${MZ ¶m {e{WbZ AZ¡pÀN>H$ h¡& h‘mao
MmhZo ¶m Z MmhZo go h‘ ewê$ ¶m ~ÝX Zht hmo
gH$Vo h¡& AZ¡pÀN>H$ noer Eogr J{V¶m| H$mo {Z¶§{ÌV
H$aVm h¡& ¶o Am±Imo Ho$ Iris ‘| J^m©e¶ ‘| Am¡a
’w$â’w$gm| Ho$ ídg{Z¶m| ‘| ^r nm¶o OmVo h¡& ¶o
H$mo{eH$mE± bå~r d ZwH$sbo{gao (Pointed ends)
dmbr hmoVr h¡ Am¡a BZ‘| EH$ hr Zm{^H$ hmoVm h¡&
BÝh| Aao{IV noer ^r H$hVo h¡&

³¶m Amn ~Vm gH$Vo h¡ {H$ BÝh| Aao{IV noer
³¶m| H$hm OmVm h¡&

öX¶ ‘| {dÚ‘mZ no{e¶m± a³V H$mo nån H$aZo
Ho$ {bE CÎmaXm¶r hmoVr h¡& ¶o H$mo{eH$mE± bå~r,
em{IV Ed§ Zm{^H$ ¶w³V hmoVr h¡& H$mo{eH$mE±
EH$ Xÿgao Ho$ gmW CZHo$ {gam| na g§¶w³V hmoVr h¡&
öX¶ noer H$s g^r noer H$mo{eH$mAm| ‘| aoImE±
hmoVr h¡& ¶Ú{n ¶h gaMZm ‘| ao{IV noer Ho$
gÑe hmoVr h¡ {H$ÝVw ¶h AZ¡pÀN>H$ noer h¡&
A§V‘©Ü¶M{^H$mAm| (intercalated disks) H$s
CnpñW{V Ho$ öX¶noer H$m {d{eï> bjU h¡&

V§{ÌH$m V§Ì V§{ÌH$m V§Ì V§{ÌH$m V§Ì V§{ÌH$m V§Ì V§{ÌH$m V§Ì (Nervous system)

AJa Vw‘ AnZo C±J{b¶m| H$mo Ja‘ nmZr Ho$
{Jbmg ‘| aImoJo, Vmo H¡$gm ‘hgyg hmoJm ? Vwåho
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à‘wI eãXà‘wI eãXà‘wI eãXà‘wI eãXà‘wI eãX

H$moem eara ‘| EH$ ~‹S>m Zm{^H$ Ed§ H$mo{eH$m
Ðì¶ hmoVm h¡& H$mo{eH$mÐì¶ ‘| H${UH$s¶ aMZmE±
hmoVr h¡ {OÝh| {Z{gb H$U H$hVo h¡&

H$moem eara go Hw$N> àdY© {ZH$bVo h¡ {OÝh|
Ðþ{‘H$mE± H$hVo h¡& ¶o VoO, em{IV Am¡a A{YH$
g§»¶m ‘| nm¶o OmVo h¡& Bg‘| EH$ àdY© AÝ¶
àdY© go H$m’$r bå~m hmoVm h¡ {OÝh| V§{ÌH$mj

{MÌ{MÌ{MÌ{MÌ{MÌ-17 V§{Ì H$m oemV §{Ì H$m oemV §{Ì H$m oemV §{Ì H$m oemV §{Ì H$m oem

D$VH$ (Tissue), CnH$bm D$VH$ (Epithelial tissue), g§¶moOH$ D$VH$ (Connective tissue),
n¥WH$H$Vm© (Insulator), g§H$sU© h{S>S>¶m± (Bone narrow), hS²>S>r (bone), CnmpñW (cartilage),
úz∆yÆ D$VH$ (Muscle tissue), oÊfiy D$VH$ (Nerve tissue), aoZ{d¶a ZmoS²>g g§{Y&

z D$VH$ g‘mZ g§aMZm d H$m¶© dmbr H$mo{eH$mAm| H$m g‘yh h¡&
z OÝVw D$VH$ OZZ CnH$bm, g§¶moOr, noer¶ Am¡a V§{ÌH$s hmo gH$Vo h¡&
z AmH$ma Am¡a H$m¶© Ho$ AmYma na OZZ CnH$bm {d{^Þ àH$ma Ho$ hmoVo h¡ O¡go eëH$s CnH$bm,

KZm^r¶ CnH$bm, ñVå^H$  CnH$bm, nú‘r¶ CnH$bm Am¡a gm‘mÝ¶ CnH$bm&
z aº$ ‘| ßbmÁ‘m, bmb aº$ H$mo{eH$mE±, ídoV aº$ H$mo{eH$mE± d aº$ n{Å>H$mUw
z g¶moOr D$VH$ Ho$ {d{^Þ àH$ma h¡-ApñW g§¶moOr D$VH$, ñZm¶w, H§$S>am, dgm‘M D$VH$, CnmpñW

Am¡a aº$
z VrZ àH$ma Ho$ noer¶ D$VH$ h¡ -ao{IV noer, Aao{IV noer d õX¶ noer
z V§{ÌH$m D$VH$ V§{Ì H$moem go ~Zm hmoVm h¡ Omo gyMZmE± J«hU d g§Mma H$aVo h¡&

h‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grIm?

H$hVo h¡& Hw$N> V§{ÌH$moem ‘| V§{ÌH$mj EH$ AmdaU
go T>Ho$ hmoVo h¡ {OÝho ‘m¶{VZ AdaU H$hVo h¡
{Z¶{‘V A§Vambm| ‘| ¶o Hw$N> [aº$ ñWmZ N>mo‹S>Vo h¡
{OÝh| aZ{d¶a g§{Y H$hVo h¡&

EH$ V§Ì H$moem H$m V§{ÌH$mj Xÿgao V§{Ì H$moem
Ho$ Ðþ{‘H$mAm| go Ow‹S>m hmoVm h¡ nyao eara ‘| Omb
O¡gr aMZm ~ZmVo h¡&

Ï̧u™N˛ÁL
Dendrite

N˛Áz∆Á∆∫y∫
Soma (Cell body)

åÁußN˛
Nucleus

oÊufiN˛Áq Axon
™F|u¬å EÁƒ∫m
Myelin sheath

Nerve
terminals

Ranvier Nodes
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1. Amn D$VH$ nX go ³¶m g‘PVo h¡? AS1

2. õX¶ noer H$m {d{eï> H$m¶© h¡ ? AS1

3. g§aMZm d eara ‘| BgHo$ ñWmZ Ho$ AmYma na ao{IV, Aao{IV d õX¶ noer ‘| A§Va
~VmBE&AS1

4. Zm‘ ~VmBE… AS1

a) ‘w±h Ho$ Am§V[aH$ naV H$mo ~ZmZo dmbo D$VH$

b) D$VH$ Omo ‘mZd ‘| noer Am¡a ApñW H$mo Omo‹S>Vm h¡&

c) D$VH$ Omo nm¡Ym| ‘| ^moOZ H$m n[adhZ H$aVm h¡&

d) D$VH$ Omo eara ‘| dgm H$mo g§{MV H$aVm h¡&

e) ‘pñVîH$ ‘| Omo g§¶moOr D$VH$ {dÚm‘ ahVm h¡&

5. {ZåZ ‘| D$VH$ Ho$ àH$ma H$mo nhMm{ZE…-ËdMm, ApñW, d¥̧ $s¶ Zm{bH$m, g§dhZ nwb&AS1

6. Hw$hZr H$mo AJa h‘ Ny>Vo h¡, Vmo h‘o PQ>Ho$ O¡gm AZw^d hmoVm h¡& ³¶m|? AS7

7. aº$ EH$ Vab g§¶moOr D$VH$ h¡ bo{H$Z Ðd ê$n ‘| & Bg H$WZ H$mo g‘PmBE&AS1

8. ¶{X aº$ ‘| aº$ n{Å>H$mUw Z hmo Vmo ³¶m hmoJm ? AS2

9. VrZ àH$ma Ho$ noer¶ D$VH$m| ‘| A§Va H$mo {MÌ Ûmam g‘PmAm|& AS3

10.{H$Q> H$s ghm¶Vm go AnZm aº$ dJ© nhMm{ZE& AS3

11. EúNz˛ uN˛Ãy u™fi ÆÁ u∫≈oztÁ∫ Nz˛ ∫O˛ N˛y u∫úÁzb| ¬zN˛∫ (úÏ∫Áåy) GÃN˛z ∫O˛ Nz˛ VbN˛Áı ú∫ üÁ}\zMb
u∫úÁzb| o{ÆÁ∫ N˛yu\L@ AS4

12.EH$ V§{Ì H$moem H$m Zm‘§{H$V {MÌ CVm[aE& AS3

13. am‘y H$mo O~ WH$mZ d ~hþV H$‘Omoar ‘hgyg hþB© V~ CgHo$ nmnm Cgo AñnVmb bo J¶o& S>m°³Q>a
Zo aº$ H$s Om±M H$aZo H$mo H$hm& [anmoQ>© ‘| ~Vm¶m J¶m {H$ CgHo$ aº$ ‘| hr‘moJmo{~Z H$s ‘mÌm
H$‘ h¡& BgHo$ ³¶m Xþîn[aUm‘ hmo gH$Vo h¡ ? AS6

14. ∫O˛ ú∫yqm uN˛Ãy ∫ÁzT N˛y ú“YÁå N˛∫åz ™ı uN˛Ã o∫“ GúÆÁzTy “{? Eúåz t{uåN˛ \yƒå N˛y VbåÁ
Ãz Àú…b N˛∫ı@ AS7

grIZo ‘| gwYma
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h‘mao Mmamo Va’$ nm¶o OmZo dmbo g§gma Ho$
g^r Ord, H$moemAm| go ~Zo hþE h¡, Amn Bggo
n[a{MV h¡, {H$ H$moem OrdZ H$s AmYma^yV
BH$mB© h¡ H$moem H$s g§aMZm Ed§ CgHo$ H$m¶m] go ̂ r
h‘ n[a{MV h¡& Bg nmR> ‘| h‘ H$mo{eH$m ‘|
{d{^Þ nXmWm] H$m àdoe Ed§ Hw$N> {deof nXmWm}
H$m {ZîH$mgZ H¡$go hmoVm h¡, g‘P|Jo& Bgo g‘PZm
AË¶§V amoMH$ ~mV h¡, BZ‘| EH$ AmíM¶©OZH$

nhMm{Z¶o Ed§ {MpÝhV H$s{OE {H$ H$m¡Zgo
nXmW© H$moem ‘| àdoe H$aVo h¡ Ed§ H$m¡Zgo nXmW©
H$moem go {ZîH$m{gV {H$¶o OmVo h¡&
• Cnamoº$ H$m¡Z-go nXmWm]  H$mo H$moem ‘|

àdoe hmoZm Mm{hE ?
• H$m¡Zgo nXmWm} H$m H$moem go {ZîH$m{gV

hmoZm Mm{hE&

• ³¶m AÝ¶ nXmWm] H$mo Amn OmZVo hmo Omo
H$moem ‘| àdoe H$aVo h¡ ?

• H$m¡Zgo nXmW© H$moem ‘| àdoe H$aVo h¡
Ed§ {ZîH$m{gV hmoVo h¡ ?

Amn Bggo n[a{MV h¡ {H$ H$moem H$mo {d{^Þ
H$m¶© H$aZo n‹S>Vo h¡, Bgo H$aZo Ho$ {b¶o H$moem H$mo

¶m§{ÌH$s nmB© OmVr h¡ AmB¶o h‘ Bgo g‘Po,

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1

AmJ‘-{ZJ©‘AmJ‘-{ZJ©‘AmJ‘-{ZJ©‘AmJ‘-{ZJ©‘AmJ‘-{ZJ©‘  Get in-Go out
Vm{bH$m ‘| Xr¶o J¶o nXmWm} H$mo Xo{I¶o Hw$N>

nXmW© H$moem Ûmam à¶wº$ {H$¶o OmVo h¡ VWm Hw$N>
nXmW© H$moem Ûmam N>moS> OmVo h¡&

õ¬Á[™Á u^¡¬y
(Plasma Membrane)

AYæm¶

4

   nXmW©              H$mo{eH$m ‘| àdoe hmoZo dmbo nXmW© H$mo{eH$m go {ZJ©‘ H$aZo dmbo

Am³grOmoZ

½bwH$moO

àmoQ>rZ

dgm

{dQ>m{‘Ýg

I{ZO

H$m~©ZS>mB Am³gmBS>
ì¶W© nXmW©
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{d{^Þ nXmWm] H$s Amdí¶H$Vm hmoVr h¡ ¶o nXmW©
R>mog ê$n O¡go ½bwH$moO, Ðd én ‘| Ob Am¡a J¡g én
‘| Am³grOZ h¡& nXmWm] H$m H$moem ‘| AmJ‘ Ed§
{ZJ©‘ H$mo OmZZo Ho$ {b¶o h‘ {ZåZ {H«$¶m¶| Ho$a|Jo

BZ {H«$¶mAm| hoVw h‘| {d{^Þ {db¶Z ~ZmZo
hm|Jo&
{db¶Zm| H$mo ~ZmZm

eHH$a H$m {db¶Z ~ZmZo Ho$ {b¶o h‘| eHH$a
Ed§ Ob Amdí¶H$ h¡ eHH$a {dbo¶ h¡ VWm Ob
{dbm¶H$ h¡, eHH$a Ob ‘| KwbH$a eHH$a H$m
{db¶Z ~ZmVr h¡&
g§V¥á {db¶Z H$mo ~ZmZm

100 ml Ob H$mo EH$ ~rH$a ‘| {b{O¶o
Bg‘| eHH$a Z‘H$ H$mo {‘bmB¶o Bgo KwbZo VH$
{hbmB¶o& eHH$a H$mo V~ VH$ [‘bmB¶o O~ VH$
~rH$a Ho$ Vbr ‘| eHH$a eof aho Omo KwboJr Zhr
Bg {db¶Z H$mo eHH$a Z‘H$ H$m g§V¥á {db¶Z
(R>§S>o Ob ‘|) H$hVo h¡&
H$m¡Zgm {db¶Z A{YH$ gm§{ÐV h¡ ?

100 ml Ob go ^ao hþE VrZ ~rH$a {b{O¶o
àW‘ ~rH$a ‘| AmYm Må‘M eHH$a {‘bmB¶o,
{ÛVr¶ ~rH$a ‘| EH$ gå‘M VWm V¥Vr¶ ‘| XoS>
Må‘M (1/2 Må‘M eHH$a {‘bm¶o, VrZm|
{db¶Zm| H$s VwbZm H$[a¶o Ed§ {ZåZ àíZm| Ho$
CÎma {X{O¶o {H$g ~rH$a H$m {db¶Z A{YH$
‘rR>m hmoJm ? ³¶m H$maU hmoJm ? ³¶m àW‘
~rH$a Ho$ {db¶Z H$mo V¥Vr¶ {db¶Z ‘| ~Xb
gH$Vo h¡ H¡$go ? V¥Vr¶ ~rH$a Ho$ {db¶Z H$mo h‘
{H$g Vah àW‘ gy{MV {H$¶o ~rH$a ‘| n[ad{V©V
H$a gH$Vo h¡ ? h‘| V¥Vr¶ ~rH$a Ho$ {~b¶Z ‘|
{H$VZm Ob {‘bmZm Mm{h¶o {Oggo àW‘ ~rH$a
Ho$ g‘mZ hmo ? {db¶Zm| ‘| Kwbr hþB© {dbo¶

(eHH$a) H$s {d{^Þ ‘mÌm {db¶Zmo| H$s {d{^Þ
gmÝÐVm¶| àH$Q> HaVr h¡ Ob ‘| Kwbr eHH$a H$s
‘mÌm H$mo eHH$a H$s gmÝÐVm H$hVo “{@ {H$g
~rH$a ‘| A{YH$ gm§{ÐV {db¶Z hmoJm ?

CÔoí¶ : {d{^Þ {db¶Zm| ‘| nXmW© H$m {Z[ajU
gm‘J«r: 1. Xmo ~rH$a,  2. Ob 3. e¸$a (gyIo A§Jya
¶m {H$e{‘e)
{d{Y: 100 ml Ob EH$ ~rH$a ‘| {b{O¶o, Bg‘|
gyIm hþAm {H$e{‘e S>m{b¶o, Bgo EH$ K§Q>o VH$ a{I¶o
nœmZ {Z[ajU H$[a¶o ³¶m n[adV©Z hþAm ?

{MÌ{MÌ{MÌ{MÌ{MÌ-1 Ob ‘| aIm hþAm {H$e{‘eOb ‘| aIm hþAm {H$e{‘eOb ‘| aIm hþAm {H$e{‘eOb ‘| aIm hþAm {H$e{‘eOb ‘| aIm hþAm {H$e{‘e

Bgo {ZH$mbH$a gyIo {H$e{‘e go VwbZm H$[a¶o
? ³¶m AmH$ma ‘| H$moB© n[adV©Z hþAm (¶hr
{H«$¶m Amn gyIo JmOa ¶m gpãO¶m| Ho$ gmW H$a|)
³¶m AmnZo H$^r {ZarjU {H$¶m h¡ {H$ AmnH$s
‘m± gãOr¶m| H$mo Ob ‘| {^JmoH$a aIVr h¡ ³¶m
Amn H$maU nhMmZ gH$Vo hmo ?

A~100 ml e¸$a Ho$ g§V¥á {db¶Z H$mo
br{OE({Ogo nhbo Amn ~Zm MwHo$ h¡)

{MÌ{MÌ{MÌ{MÌ{MÌ-2  g§V¥ßn Ob ‘| aIm -’$bm hþAm {H$e{‘eg§V¥ßn Ob ‘| aIm -’$bm hþAm {H$e{‘eg§V¥ßn Ob ‘| aIm -’$bm hþAm {H$e{‘eg§V¥ßn Ob ‘| aIm -’$bm hþAm {H$e{‘eg§V¥ßn Ob ‘| aIm -’$bm hþAm {H$e{‘e

à¶moJembm-H$m¶©
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e¸$a H$m g§V¥á {db¶Z ~ZmB¶o&
Bgo ß¶m{bZw‘m Amby ‘| ^[a¶| ({MÌZwgma)

e¸$a {db¶Z H$mo EH$ {nZ go A§{H$V H$[a¶o§&
Bg Amby H$s ß¶mbr H$mo Ob go ̂ ao hþE ~rH$a
VíVar ‘| a{I¶o Amby AmYm Ob ‘| Sy>~m hmo&

Ü¶mZ aho {H$ Amby Ob ‘| Z V¡ao Z hr nyam Sy>~o&

{MÌ{MÌ{MÌ{MÌ{MÌ 3(b) Amby H$m ß¶m{bZw‘m Qw >H$S>mAmby H$m ß¶m{bZw‘m Qw >H$S>mAmby H$m ß¶m{bZw‘m Qw >H$S>mAmby H$m ß¶m{bZw‘m Qw >H$S>mAmby H$m ß¶m{bZw‘m Qw >H$S>m

{H«$¶m-1 ‘| {H$¶o J¶o ’y$bo hþE {H$e{‘e ¶m
VmOm A§Jya ¶m JmOa H$m Qw>H$‹S>o H$mo g§V¥á {db¶Z
‘| S>m{b¶o&

Bgo amV ^a a{I¶o gw~h {ZarjU H$a| ³¶m
hþAm ?³¶m  {H$e{‘e Ho$ AmH$ma ‘| H$moB© n[adV©Z
hþAm ?

• {H«$¶m - 2a ‘| Ob ……… go ……H$s
Amoa J{V H$aVm h¡.

• {H«$¶m - 2b ‘| Ob ……………………
go ………..…..{H$ Amoa J{V H$aVm h¡&

AmB¶o h‘ OmZo {H$g Vah Ob {H$e{‘e ‘|
àdoe H$aVm h¡ Ed§ ~mha {ZH$mbVm h¡& ³¶m
BgH$s nV© Ob H$mo ~mha OmZo H$s AZw‘{V XoVr
h¡? ¶h H¡$go H$m¶© H$aVr h¡ ? {H$e{‘e H$s
H$moemAm| H$s ~mhar nV© Ob H$mo àdoe H$aZo H$s
AZw‘{V XoVr h¡&

AmB©¶o Bg {H«$¶m Ho$ ~mao ‘| A{YH$ OmZH$mar
àmá H$a|&

namgaUnamgaUnamgaUnamgaUnamgaU

Amdí¶H$ gm‘J«r: EH$ H$ƒm Amby EH$ C~bm
Amby, Xmo ~rH$a Xmo nrZo nmZr, VoµO Yma dmbm
MmHy$&

{d{Y: H$ƒm Ed§  C~bm Amby {b{O¶o BgH$m
{N>ëH$m {ZH$m{b¶o, Bgo {MÌmZygma Am¶VmH$ma
ß¶m{b¶m| ‘| H$m{Q>¶o&

Bg ì¶dñWm H$mo AmYo K§Q>o Ho$ {b¶o aI Xr{OE&
{ZarjU H$mo ZmoQ> H$a|&

Cnamoº$ {H«$¶m H$mo Xmo hamB¶o& e¸$a H$m {db¶Z
~rH$a ‘| Ed§ Ob H$mo Amby H$s ß¶mbr ‘| {bOr¶o&
{ZarjU ZmoQ> H$ao VWm nyd© {H$¶o J¶o à¶moJ
({H$e{‘e) go BgH$s VwbZm H$a|&

XmoZm| à¶moJm| ‘| VwbZm H$aZo Ho$ nümV, (Amby
Ed§ {H$e{‘e H$m à¶moJ) ³¶m AmnZo BZ‘| H$moB©
g‘mZVm XoIr ? dh ³¶m h¡ ?

AmnHo$ {ZarjUm| Ûmam ¶h {ZîH$f© {ZH$mb
gH$Vo h¡ {H$ Ob gX¡d e¸$a {db¶Z H$s Amoa J{V
H$aVm h¡& ³¶m H$maU hmo gH$Vm h¡ ?

à¶moJembm-H$m¶©

{MÌ{MÌ{MÌ{MÌ{MÌ-3(a) Amby-Am¶VmH$ma H$mQ> o h þ¶ oAmby-Am¶VmH$ma H$mQ> o h þ¶ oAmby-Am¶VmH$ma H$mQ> o h þ¶ oAmby-Am¶VmH$ma H$mQ> o h þ¶ oAmby-Am¶VmH$ma H$mQ> o h þ¶ o

{MÌ{MÌ{MÌ{MÌ{MÌ-3(c) A§{V‘ ì¶dñWmA§{V‘ ì¶dñWmA§{V‘ ì¶dñWmA§{V‘ ì¶dñWmA§{V‘ ì¶dñWm
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Bg {H«$¶m H$mo H$aZo Ho$ {bE h‘| {ZåZ gm‘J«r
Oê$ar h¡&

Xmo ~rH$a, H$sn, N>Þm H$mJO, [aQ>mQ>© ñQ>¡ÊS>,
e¸$a, a§J, J|hÿ ¶m Mmdb H$m AmQ>m& 500 {‘.br.
ßbmpñQ>H$ ~moVb, gyVr H$n‹S>m, Am¶mo{S>Z&

{d{Y :

1. {MÌ(4a) Ho$ AZwgma N>mZZo H$m CnH$aU
ì¶dpñWV H$[a¶o ¶m {MÌ (4b) ‘| Xem©¶o
AZwgma (naånamJV {d{Y) ì¶dpñWV
H$[aE&

2. EH$ Må‘M AmQ>o H$mo 100ml Ob  ‘|
KmobH$a {db¶Z ~ZmB¶o&

3. Bg {db¶Z ‘| EH$ ~y§X qQ>³¶a Am¶mo{S>Z
^r {‘bmB¶o&

4. A~ {db¶Z H$mo H$sn ‘| S>m{b¶o& A~
{ZarjU H$a|&

• N>Þm H$mJO na ³¶m eof ah J¶m ?
• N>Þm H$mJO Zo {H$g nXmW© H$mo OmZo

{X¶m ?
• N>Þm H$mJO Zo H$m¡Zgo nXmW© H$mo OmZo

Zht {X¶m ?
• ³¶m| {deof nXmW© hr N>Þm H$mJO go

àdoe H$aVo h¡ ? gmo{M¶o ?

H$mo{eH$m¶o ^r R>rH$ Bgr Vah H$m¶© H$aVr h¡
Hw$N> nXmWm] H$mo OrdÐì¶ H$bm (plasma
membrane) ‘| go hmoH$a OmZo XoVr h¡ &

Cnamoº$ {H«$¶mAm| H$mo g‘PZo Ho$ ~mX AmB¶o
h‘ g‘PZo H$s H$mo{ee H$ao {H$ OrdÐì¶ H$bm
H$s àH¥${V H¡$gr hmoVr h¡&

a) Bg‘| go Ob àdoe H$aVm h¡&

b) Bg‘| go Ob ‘| Kw{bV Hw$N> nXmW© hr àdoe H$a
gH$Vo h¢&

Eogr {H«$¶m¶o {OZ‘| Ob e¸$a {db¶Z H$s
Amoa J{V H$aVm h¡ namgaU (Osmosis) {H«$¶m Ho$
H$maU hmoVr h¡& J«rH$ ^mfm ‘| Osmos AWm©V
T>Ho$bZm  (pushing)

h‘Zo XoIm {H$ namgaU H$s {H«$¶m ‘| H$‘
{dbo¶ ¶wº$ gm§{ÐV Omb go A{YH$ gm§{ÐV Ob
H$s Amoa EH$ {P„r Ûmam J{V hmoVr h¡&

¶h OmZZo Ho$ {b¶o {H$ {H$g àH$ma nXmW© H$m
H$mo{eH$m Ho$ ^rVa àdoe Ed§ {ZîH$mgZ H$mo{eH$m
{P„r Ûmam hmoVm h¡, AmB¶o {ZåZ {H«$¶m H$a|&

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

N>mZZmN>mZZmN>mZZmN>mZZmN>mZZm

{MÌ{MÌ{MÌ{MÌ{MÌ-4(a) naånamJV {d{YnaånamJV {d{YnaånamJV {d{YnaånamJV {d{YnaånamJV {d{Y

{MÌ{MÌ{MÌ{MÌ{MÌ-4(b) d¡H$pënH$ {d{Y d¡H$pënH$ {d{Y d¡H$pënH$ {d{Y d¡H$pënH$ {d{Y d¡H$pënH$ {d{Y  (Alternate Procedure)
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c) Bg‘| go Hw$N> nXmW© àdoe Zht hmo gH$Vo h¢ &
Ho$db {deof nXmWm} H$m Bg‘| àdoe hmoZm

nmaJå¶Vm(permeability) H$hbmVr h¡&
{nN>bo {H«$¶mAm| go h‘Zo nm¡Ym| ‘| nXmWm} H$s

J{V H$m {ZarjU {H$¶m &
OrdÐì¶ H$bm ¶m H$moem {^{V Ho$ ~mao ‘|

A{YH$ OmZH$mar àmßV H$aZo hoVw h‘ {ZåZ noamJ«m’$
XoI|Jo&

H$moem H$s g~go ~mhar AË¶§V H$mo‘b, Ed§
bMrbo(elastic) {P„r‘¶ AmdaU H$mo, Omo BgHo$
Am§V[aH$ KQ>H$m| H$mo ~ø dmVmdaU go AbJ
aIVr h¡, OrdÐì¶ H$bÁ (Plasma membrane)

H$hVo h¡, ¶h {P„r Cg‘| go Hw$N> hr nXmWm} H$mo
OmZo XoVr h¡, g^r nXmWm] H$mo Zht Eogr {P„r
H$mo AY©nmaJå¶ ¶m daUmË‘H$ (selectively

permeable) {P„r H$hVo h¡& ¶h LH$ gOrd
bMrbr {P„r h¡&

OrdÐì¶ H$bOrdÐì¶ H$bOrdÐì¶ H$bOrdÐì¶ H$bOrdÐì¶ H$bÁ Ho$ H$m¶© Ho$ H$m¶© Ho$ H$m¶© Ho$ H$m¶© Ho$ H$m¶©

AmH$ma: ¶h H$moem Ho$ AÜ¶© Vab KQ>H$m| H$mo
{ZpíMV AmH$ma XoVr h¡&

¶m§{ÌH$ ghmam: ¶h H$moem Ho$ Am§V[aH$ KQ>H$m|
H$s ajm H$aVr h¡&

daUmË‘H$ nmaJå¶Vm: {H$Z nXmWm} H$mo àdoe
Ed§ {ZîH$mgZ hmo Æ“ {P„r {ZX{e©V H$aVr h¡&

AÝV©J«hU : bMrbonZ Ho$ H$maU ¶h {P„r ^moÁ¶
nXmWm} H$mo J«hU H$aZo ‘| ghm¶H$ h¡( A‘r~ Bgr
{d{Y go CgHo$ ^moOZ H$mo àmá H$amV h¡&

nhMmZ : Bg {P„r H$s gVh na nXmW© nm¶o OmVo
Omo nhMmZ Ho$ÝÐ Ho$ gÑí¶ H$m¶© H$aVo h¡& ¶o Ho$ÝÐ
CVH$ {Z‘m©U, ~mø nXmWm} H$mo hQ>mZo ‘| Ed§ gyú‘
OrdmUw go gwajm H$aZo ‘| ghm¶H$ h¡&

{ZX}e H$mo nhþMmZm: ¶h Ord Ho$ {d{^Þ H$mo{eH$mAm|
Ho$ ~rM {ZX}e ¶m g§Xoem| H$mo nhþMmVr h¡&

namgaU: namgaU {H«$¶m Ûmam H$moem H$mo nmofU
XoVr h¡&

H$moem H$s g§b¾Vm: ¶h g§b¾ H$moemAm| N˛Áz Amng
‘| Omo‹S>Zo H$m H$m¶© H$aVr h¡&

{deofVm¶|: OrdÐì¶ H$bm {deof H$m¶m} H$mo H$aZo
H o $ {b¶ o n[ad{Y ©V (modified) h þB © h ¡
CXm.(microvilli) A§Hw$[aH$m¶o ‘| AdemofU&

{P„r Ûmam n[adhZ{P„r Ûmam n[adhZ{P„r Ûmam n[adhZ{P„r Ûmam n[adhZ{P„r Ûmam n[adhZ

{P„r H $ m oe m ag Ed §  H $ m o {eH $ m § J
(organelles) Ho$  ‘Ü¶ Ed§ H$moem Ed§ ~mhar
dmVmdaU Ho$ ‘Ü¶ ¶m§{ÌH$ ajH$ H$m H$m¶© H$aVr
h¡& AV… {P„r H$mo H$hm h¡&

a) AnmaJ©Æ- ¶{X nXmW© Bg‘| go àdoe Z
hmo&

b) namJå¶- ¶{X XmoZm| nXmW© AWm©V {dbo¶
Ed§ {dbm¶H$ Bg‘| go àdoe hmo&

c) AÜ¶©nmaJå¶-¶{X {dbm¶H$ àdoe H$a
gHo$ na§Vw {dbo¶ Ho$ {b¶o AnmaJå¶ hmo&

d) daUmË‘H$ nmaJå¶Vm-Hw$N> {dbm¶H$ VWm
Hw$N> {db¶ Ho$ {bE nmaJå¶ hmo&
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• H$mJO H$s nÅ>r go gmdYmZrnyd©H$ A§S>m| H$m
ì¶mg Zmno Bgo nopÝgb go {MpÝhV H$[a¶o&

• EH$ ~rH$a ‘| gmÝÐ Z‘H$ H$m Kmob ~ZmB¶o &

• EH$ A§S>o H$mo Z‘H$ Ho$ {db¶Z ‘| VWm EH$
A§S>o H$mo Zb Ho$ nmZr ‘| a{I¶o &

  {MÌ{MÌ{MÌ{MÌ{MÌ-5(c) AmdaUa{hV A§S>m-Z‘H$ {db¶Z ‘|AmdaUa{hV A§S>m-Z‘H$ {db¶Z ‘|AmdaUa{hV A§S>m-Z‘H$ {db¶Z ‘|AmdaUa{hV A§S>m-Z‘H$ {db¶Z ‘|AmdaUa{hV A§S>m-Z‘H$ {db¶Z ‘|

{MÌ{MÌ{MÌ{MÌ{MÌ-5(d) AmdaUa{hV A§S >m-Ob ‘|AmdaUa{hV A§S >m-Ob ‘|AmdaUa{hV A§S >m-Ob ‘|AmdaUa{hV A§S >m-Ob ‘|AmdaUa{hV A§S >m-Ob ‘|

• BZ {~H$am| H$mo  2 go 4 K§Q>o a{I¶o&

• XmoZm| A§S>m| H$mo ~rH$a go {ZH$m{b¶o nmo{N>¶o
VWm N˛ÁJO H$s nÅ>r go ‘m{n¶o&

• ³¶m Amn ‘mnZ ‘| A§Va nmVo hmo ? H¥$n¶m
[aº$ ñWmZm| ‘| ny{V© H$[a¶o &

Z‘H$ Ho$ {db¶Z ‘| aIm A§S>m g§Hw${MV
hmoVm h¡ BgH$m H$maU…………. h¡&

Ob ‘| aIm A§S>m ’y$b OmVm h¡& BgH$m
H$maU…………. h¡&

{H«$¶m {Og‘| Ob AUw H$moem go {ZH$bVo h¡
~mø namgaU (Exosmosis) H$hbmVr h¡&

{H«$¶m {Og‘| Ob AUw H$moem ‘| àdoe H$aVo
h¡ A§V… namgaU  (Endosmosis) H$hbmVr h¡&

Amn O§Vw H$moem H$m AÜ¶¶Z H$a MwHo$ h¡,
AmB¶o h‘ g‘P|Jo H$s O§VwAm| ‘| nmZr H$s J{V
{H$g Vah hmoVr h¡&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-3

Amdí¶H$ g‘mJ«r : VrZ ~rH$a, noQ´>r{S>e Z‘H$,
VZw HCl ¶m em¡Mmb¶ ñdÀN> H$aZo H$m Aåb, Xmo
g‘mZ AmH$ma dmbo A§S>o, H$n‹S>m EH$ Må‘M VWm
‘mnZ hoVw H$mJO H$s nÅ>r, EH$ Må‘M&
{d{Y{d{Y{d{Y{d{Y{d{Y
• A§S>m| H$mo VZw HCL em¡Mmb¶ ñdÀN> H$aZo

dmbm Aåb ‘| 4 go 5 K§Q>o a{I¶o

{MÌ{MÌ{MÌ{MÌ{MÌ-5(a) HCL ‘| A§S>o‘| A§S>o‘| A§S>o‘| A§S>o‘| A§S>o

• Xo{I¶o ³¶m hþAm ? A§S>m| H$mo Må‘M H$s
ghm¶Vm go {ZH$mb|&

• A§S>m| H$mo Zb Ho$ ZrMo YmoB¶o&

{MÌ{MÌ{MÌ{MÌ{MÌ-5(b) AÊS>m| H$mo Zb Ho$ nmZr ‘| YmoZmAÊS>m| H$mo Zb Ho$ nmZr ‘| YmoZmAÊS>m| H$mo Zb Ho$ nmZr ‘| YmoZmAÊS>m| H$mo Zb Ho$ nmZr ‘| YmoZmAÊS>m| H$mo Zb Ho$ nmZr ‘| YmoZm
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AÜ¶© nmaJå¶ {P„r H$mo V¡¶ma H$aZm
AmnZo em¶X C~bo A§S>o H$mo Vmo‹S>Vo g‘¶ EH$

nVbr {P„r H$mo XoIm hmoJm Omo A§S>o Ho$ g’o$X ̂ mJ
H$mo Koao hmoVr h¡& ¶h dhr {P„r h¡ Omo H$moem ‘|
ñdÀN>§X àdoe H$mo amoH$Vr h¡& FÃz As|nmaJå¶
{P„r H$hVo h¢&

(nyd© {H«$¶m ‘| à¶wº$ A§S>m| H$m Cn¶moJ Amn
H$a gH$Vo h¢&)

• EH$ H$ƒm A§S>m {b{O¶o&

• Bgo VZw HCl ‘|  4 go 5 K§Q>o a{I¶o&

• A§S>m| H$m AmdaU Omo  CaCO3  H$m ~Zm h¡ Kwb
Om¶oJm&

• A§S>m| H$mo Zb Ho$ ZrMo Ymo {b{O¶o&

• gmdYmZrnyd©H$ A§S>o H$s {P„r ‘| EH$ nopÝgb
Ho$ AmH$ma H$m {N>Ð ~ZmB¶o Bg {N>Ð go A§S>m|
Ho$ A§Xa H$m nXmW© {ZH$mb {b{OE&

à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶© 3 gm‘J«r:
Xmo A§S>m| H$s {P{„¶m±, VrZ ~rH$g© e¸$a,

nmZr, YmJm, ‘mnZOma Cn¶m oJ ‘| AmZo
dmbr(Disposable) {g[a¨O&

EH$ A§S>o H$s {P„r br{OE Bgo {MÎmmZwgma10

ml g§V¥á e¸$a {db¶Z go ^[a¶o ({g[a¨O) H$s
ghm¶Vm go& BgHo$ ‘w§h H$mo YmJo H$s ghm¶Vm go
~m§{Y¶o& EH$ ~rH$a ‘| 100 ml Ob br{O¶o Bg‘|
A§S>o H$s {P„r S>mH$a amV^a a{I¶o& Xþgar {P„r
‘| 10 ml Ob gratO H$s ghm¶Vm go ^[a¶o&
100 ml g§V¥á e¸$a H$m {db¶Z ~ZmB¶o& Bgo
amV^a aIo& FÃ™ı tÓÃ∫y u^®y gÁu¬L@

{MÌ{MÌ{MÌ{MÌ{MÌ-6(e) A§S> o H$s {P„rA§S> o H$s {P„rA§S> o H$s {P„rA§S> o H$s {P„rA§S> o H$s {P„r

• ñdÀN> Ob go Bg {P„r H$mo Ymo br{O¶o, A~
AmnH$s AÜ¶©-nmaJå¶ {P„r V¡¶ma h¡&

A~ {ZåZ {H«$¶m H$mo V¡¶ma A§S>o  go  {P„r go
H$a|Jo&

{MÌ{MÌ{MÌ{MÌ{MÌ-7(b) 10ml Z‘H$ H$mZ‘H$ H$mZ‘H$ H$mZ‘H$ H$mZ‘H$ H$m
{db¶Z ^am J¶m h¡&{db¶Z ^am J¶m h¡&{db¶Z ^am J¶m h¡&{db¶Z ^am J¶m h¡&{db¶Z ^am J¶m h¡& {MÌ{MÌ{MÌ{MÌ{MÌ-7(c)

{P„r Ho$ ‘w§h H$mo{P„r Ho$ ‘w§h H$mo{P„r Ho$ ‘w§h H$mo{P„r Ho$ ‘w§h H$mo{P„r Ho$ ‘w§h H$mo
~m §{Y¶o~m §{Y¶o~m §{Y¶o~m §{Y¶o~m §{Y¶o

{MÌ{MÌ{MÌ{MÌ{MÌ-7(d) ñdÀN> Ob ‘| {P„rñdÀN> Ob ‘| {P„rñdÀN> Ob ‘| {P„rñdÀN> Ob ‘| {P„rñdÀN> Ob ‘| {P„r
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A§S>m| H$s {P{„¶m| Ed§ {~H$am| ‘| nXmWm] H$s
gVhm| H$mo ‘mnr¶| AmnHo$ {Z[ajUm| H$mo H$maU
Xr{O¶o&

A~ VH$ {H$¶o J¶o à¶moJmo go h‘Zo ¶h XoIm
h¡ {H$ {H$g àH$ma Ob H$moem {^{Îm go {d{^Þ
gm§ÐVm dmbo {db¶Zm| go J{V H$aVm h¡& ¶h {H«$¶m
H$mo namgaU(osmosis) H$hbmVr h¡&

 ³¶m Amn OmZVo hmo?
h‘mar n¥Ïdr H$m 3/4 ^mJ g‘wÐr Ob go

AmÀN>m{XV h¡& Bg‘| àMya ‘mÌm ‘| Ob h¡ na§Vw
Z‘H$sZ (bdUr¶) hmoZo go BgH$m Cn¶moJ Zht
H$a H$Vo h¡& ¶{X Bg Ob go bdU hQ>m¶m Om¶
Vmo Bgo h‘ Cn¶moJ ‘| bm gH$Vo h¡& Freddie
Mercury and David Bowie Zo g‘wÐr Ob go
AÜ¶© nmaJå¶ {P„r H$s ghm¶Vm go Z‘H$
AbJ H$aZo {H$ {d{Y {Ogo S>r-gbmBZoeZ H$hVo
h¡ àMm{bV H$s& O~ bdU¶wº$ Ob na AË¶{YH$
X~md S>mbm OmVm h¡ ¶h Ob ‘| go Z‘H$ H$mo
AÜ¶©nmaJå¶ {P„r Ûmam hQ>mVm h¡& bdUr¶
Ob go ñdÀN> Ob H$s Amoa Ob H$s J{V hmoVr
h¡ Amoa Z‘H$ {P„r Ûmam AbJ ah OmVm h¡&
Bg {d{Y H$mo CËH«$‘Ur¶ namgaU ( reverse
osmosis) Zm‘ go OmZm OmVm h¡& AmO H$b
~mOma ‘| Bg àH$ma H$s ‘erZo CnbãY h¡
{OZH$m BñVo‘mb Kam| ‘| gwÕ Ob hoVw hmo ahm h¡
{Oggo bdUr¶ Ob H$mo VrZ {P„¶m| Ûmam
N>mZm OmVm h¡&

gOrdm| Ho$ {bE namgaU  H$s Cn¶mo{JVm

• O‹S>m| ‘| namgaU Ûmam Ob àdoe H$aVm h¡&
• H$mo{eH$mAm| Ho$ ‘Ü¶ Ob H$m àdmh

namgaU go hmoVm h¡&
• ¶h nU©a§Y« (stomata) Ho$ IwbZo Ed§

~§X hmoZo ‘| ghm¶H$ h¡&

• Hw$N> nm¡Ym| ‘| BgH$s ghm¶Vm go J{V
hmoVr h¡&

• h‘mao eara ‘| aº$ Ho$ ì¶W© nXmWm} H$mo
N>mZZm&

• h‘mao eara Ho$ {b¶o Amdí¶H$ nXmWm}
H$mo Ob g{hV namgaU Ûmam Ademo{fV
{H$¶m OmVm h¡&

{dgaU-{dgaU-{dgaU-{dgaU-{dgaU-Diffusion
{H$gr ‘mÜ¶‘ ‘| nXmWm} H$s J{V hoVw AÝ¶

{d{Y¶m± h¡ AmB¶o Eogr EH$ {d{Y H$m h‘ {ZåZ
{H«$¶mAm| H$s ghm¶Vm go AÜ¶¶Z H$a|&

¶{X H$‘ao Ho$ EH$ H$moZo ‘| BÎm H$s ~moVb
Imobr OmVr h¡, Vmo ³¶m hmoJm ?

h‘ ³¶m ‘hgyg H$a|Jo ? BgH$s Iye~y nwao
H$‘ao ‘| ’¡$boJr, {ZåZ OmZH$mar na Ü¶mZ Xr{O¶o&
• nyao H$‘ao ‘| Iye~y H¡$go ’¡$b ahr h¡ ?
• ³¶m nyao H$‘ao ‘| EH$ g‘mZ Iye~y ’¡$b

ahr h¡ ?
• ³¶m Am±Im| na nÅ>r ~m§YZo na Amn

BÎm-~moVb VH$ Om gH$Vo h¡ ?
• Am±Im| na nÅ>r ~m§YZo Ho$ ~mX Amn {H$g

àH$ma ~moV¬ VH$ OmAmzJo ?
• ³¶m Bg àH$ma Ho$ AÝ¶ CXmhaU Xo

gH$Vo hmo ?
AÝ¶ {d{Y¶m| ‘| nXmW© ‘mÜ¶‘ ‘| J{V H$aVo

h¡ AmB¶o h‘ Eogr hr Hw$N> {d{Y¶m| H$mo g‘P|Jo &

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-4
H$m°’$s nmdS>a Ho$ gmW à¶moJ EH$ ~rH$a ‘|

Ob br{O¶o (bJ^J AmYm) H$m°’$s nmdS>a H$s
EH$ N>moQ>r J|X ~Zm¶o, Bgo {Yao go Ob ‘| S>m{b¶o,
{ZarjU H$ao ³¶m hmoVm h¡, AmnHo$ Ûmam {ZarjU
{H$¶o à¶moJ H$mo {b{IE&
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BZ {H«$¶mAm| H$mo AmnHo$ BÀN>mZwgma nÕ{V¶m|
go H$[a¶o&

• EH$ MwQ>H$s ^a H$m°’$s nmdS>a H$mo ß¶m{b
‘| nhbo aI| nümV Yrao-Yrao nmZr {‘bm¶o&

• MwQ>H$s ^a H$m°’$s nmdS>a na J‘© Ob
BË¶m{X S>mbo, àË¶oH$ pñW{V H$m {ZarjU
H$[a¶o Ed§ AnZo VH©$ H$mo {b{IE&

AmB¶o h‘ XoIo ³¶m AÝ¶ nXmW© ^r Bg
àH$ma ì¶dhma H$aVo h¡&

   {H«$¶mH$bmn-5

• KMnO4  (nmoQ>mo{e¶‘ na‘¢JZoQ>) H$m
EH$ NmoQ>m ‘{U^ {M‘Q>o H$s ghm¶Vm go
noQ´>>r{S>e ‘| a{I¶o&

• S´>m°na H$s ghm¶Vm go gmdYmZr nyd©H$
Ob noQ´>r{S>e ‘| S>m{b¶o&

• àË¶oH$ {‘{ZQ> ‘{U^ Ho$ Jwbm~r a§J H$s
J{V XoIo&

gmW hr Ho$ÝÐ go n[a{Y H$s Amoa a§J H$m
’¡$bmd ^r XoIo&

¶h à¶moJ AÝ¶ nXmW© (CXm. H$m°na gë’o$Q>>)
Ho$ gmW H$[a¶o VWm n[aUm‘m| H$s VwbZm H$[a¶o&

• ³¶m AmnZo J{V LƒÊ Ã™Æ ‘| H$moB© gå~§Y
XoIm ?

AmAmo A~ h‘ Ob ‘| AUwAm| H$s J{V H$mo
{ZåZ gab {d{Y go g‘P|Jo&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-6

H$m°’$s nmdS>a VWm KMnO4  H$s Ob ‘| J{V
H$s VwbZm H$[a¶o Ed§ AmnHo$ {ZîH$f© H$mo {b{I¶o&

¶hr {H«$¶m¶o AÝ¶ nXmWm} O¡go H$m°na gë’o$Q
Ho$ ‘{U^, ñ¶mhr Ûmam ^r H$a gH$Vo h¡& Eogr
{H«$¶m¶o, {OZ‘| Hw$N> nXmWm] H$mo ‘mÜ¶‘ O¡go dm¶w
¶m Ob ‘| aIZo na g‘mZ ê$n go ’¡$bVo h¡
{dgaU (Diffusion) H$hVo h¡&

A~ VH$ Ho$ AÜ¶¶Z go h‘ namgaU Ed§
{dgaU {H«$¶m¶o g‘P MyHo$ h¡& Eogr hr AÝ¶
{H«$¶m¶o Omo H$moemag {^{V Ho$ Amg-nmg hmoVr h¡
CÝh| h‘ Cƒ H$jmAm| ‘| nT>|Jo&

  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¡ ?

Wm°‘g J«mh‘ åÁ™N˛ EH$ ̂ m¡{VH$ agm¶k åz J¡gm| Ho$ {dgaU na H$m¶©
{H$¶m, BÝhm|Zo J¡gm| Ho$ {dgaU H$s Xa Ed§ {db¶Zm| ‘| nXmWm} H$m {dgaU
na AÜ¶¶Z H$a ¶h VH©$ {ZH$mbm {H$ {H$gr ‘mÜ¶‘ ‘| A{YH$ KwbZerb
nXmW©, H$‘ KwbZo dmbo nXmW© H$s Anojm VoOr go {dg[aV hmoVm h¡& ¶h
‘J«mh‘ H$m {Z¶‘’ Ho$ Zm‘ go à{gÕ h¡&
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H$mo{eH$mAm| H$mo {d{^Þ nXmWm} O¡go R>mog, Ðd Ed§ J¡gmo H$m Am§V[aH$ g§dhZ H$aVr h¡&
OrdÐì¶ H$¬Á (plasma membrane) g^r nXmWm} Ho$ {b¶o g‘mZ ê$n go nmaJå¶ Zht hmoVr h¡&
{P„r Ho$ Mmam| Amoa nXmWm} H$m n[adhZ {dgaU, namgaU Ed§ AÝ¶ {d{Y¶m| go hmoVm h¡
h‘mao X¡{ZH$ OrdZ ‘| Cn¶moJ AmZo dmbr dñVw¶o O¡go, dm¶w ew{ÕH$maH$(Air freshners) AJa~Îmr
‘ÀN>a Xÿa H$aZo Ho$ nXmW© {dgaU Ho$ {gÕm§V na H$m¶© H$aVo h¢&
CËH«$‘Ur¶ namgaU, namgaU Ho$ {gÕm§V na H$m¶© H$aVo h¡&
namgaU {H«$¶m ‘¥V H$moemAm| ‘| Zht hmoVr h¡&

1. H$moem H$s H$m¡Zgr g§aMZm nXmWm} Ho$ àdoe Ed§ {ZîH$mgZ H$mo {Z¶§{ÌV H$aVr h¡&AS1

(a) H$moem {^{V (b) H$mo{eH$m {Pëbr (d) BZ‘| go H$moB© Zht (e) XmoZm|

2. [aº$ ñWmZm| H$s ny{V© H$[a¶o& AS1

(a) ’y$bm| H$s gw§JY h‘ VH$ ……………..{H«$¶m Ûmam nhþ§MVr h¡&

(b) ^monmb XþK©Q>Zm H$s MIC J¡g nyao eha ‘|  ……………..{d{Y Ûmam ’¡$br&

(c) Amby Ho$ à¶moJ ‘| Ob ……………..{d{Y Ûmam àdoe H$aVm h¡&

   (d) VmOo A§Jya H$mo ¶{X Z‘H$ Ho$ {db¶Z ‘| aoIo Vmo ….{H«$¶m Ho$ H$maU CZna Pw[a©¶m n‹S>Vr h¡&

3. {P„r H$s nmaJå¶Vm go Amn ³¶m g‘PVo hmo ? Cn¶wº$ CXmhaU Ûmam g‘PmB¶o ? AS1

4. ¶{X ewîH$ gãOr¶m| H$mo nmZr ‘| aIm Om¶o Vmo do VmOr hmo OmVr h¡ H$maU g‘PmB¶o ? AS1

5. Cg {d{Y H$m ³¶m Zm‘ h¡ {OgHo$ Ûmam h‘ g‘wÐr Ob go ñdÀN> Ob àmßV H$aVo h¡& AS1

6. g‘wÐr ‘N>br H$mo ¶{X ñdÀN> Ob Obme¶ ‘| aIo Vmo ³¶m hmoJm? H$maU g{hV CÎma
Xr{O¶o & AS2

à‘wI eãX

h‘Zo ³¶m grIm ?

{emjm ‘| gwYma

{dgaU, namgaU, nmaJå¶Vm, AÜ¶©nmaJå¶Vm, {dbo¶, g§V¥á {db¶Z, Ord Ðì¶ H$bm
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7. {M{H$ËmgH$(doctors) gbmBZ (salt solution) hr ³¶m| ‘arO H$mo XoVo h¡, AmgwVOb ³¶m|
Zht ? AS2

8. ³¶m hmoJm ¶{X 50%  ½bwH$moO {db¶Z H$mo {e∫Á ‘| (vein) àdm{hV {H$¶m Om¶&  AS2

9. ¶{X H$moem¶| nmaJå¶Vm Ho$ JwU H$mo ImoVr h¡ Vmo ³¶m hmoJm ?AS2

10. ú∫ÁÃ∫m uN¿˛ÆÁEÁı Nz˛ üÆÁzT∆Á¬Á N˛ÁÆ| N˛Á uå∫yqm N˛∫Nz˛ EÁúåz MÆÁ \ÁåÁ?AS7

11. AmnHo$ X¡{ZH$ OrdZ ‘| namgaU-{H«$¶mAm| H$mo Amn H$hm± nmVo hmo, u™fiÁı Ãz YYÁ| N˛∫Nz˛ CZ
{H«$¶mAm| {H$ gyMr ~ZmB¶o @

12. EÊgz Nz˛ üÆÁzT N˛Á uYfi GoÁu∫L EÁ{∫ °¬Áz YÁb| §åÁFL@ AS5

13. AmnZo ~mOma go EH$ Zm[a¶b I[aXm h¡, {hbmZo na AmnZo nm¶m {H$ Zm[a¶b ‘| nmZr H$‘
h¡, ³¶m Amn Zm[a¶b ‘| {N>Ð {H$¶o {~Zm nmZr ^a gH$Vo hmo ?AS6

14. {dgaU - {H«$¶m {H$g àH$ma X¡{ZH$ OrdZ ‘| Cn¶moJr h¡ ? AS7

15. {H$Ýhr VrZ {H«$¶mAm| Ho$ CXmhaU Xr{O¶o {Og‘| namgaU hmoVm h¡ ? AS7

1. ³¶m AmnZo Ob emoYZ (water purifier) XoIm h¡ ? gmYmaUV… h‘mao Kam|, ‘| Cn¶moJr {’$ëQ>a ‘|
emoYZ Ho$ÝS>b hmoVo h¡& ¶{X ewÕ Ob Amn àmá H$aZm MmhoJ| Vmo AmnH$mo CËH«$‘Ur¶ Am°ñ‘mo ‘rQ>a
Mm{h¶o& ¶h ¶§Ì nmZr H$mo CËH«$‘Ur¶ namgaU {d{Y go ewÕ H$aVm h¡&

2. AnmohZ:  (Dialysis)
h‘mao eara ‘| d¥̧ $ (kidneys) ì¶W© nXmWm] H$mo aº$ go namgaU Ûmam N>mZVo h¡& ¶{X d¥¸$ N>mZZo
H$s {H«$¶m ~§X H$a Xo Vmo,, {dfmº$ nXmW© eara ‘| ah Om¶oJm, {Oggo eara ^r {dfº$ hmoJm
n[aUm‘ ñdê$n ‘¥Ë¶w hmo Om¶oJr&
S>m°. {d{b¶‘ H$moë’$ Ed§ S>M {M{H$ËgH$ Zo gZ² 1947 ‘| S>m¶bo{gg ¶§Ì H$m {Z‘m©U {H$¶m -(J«rH$
eãX-Dia = through, Lyses = splitting) Bg ¶§Ì go eara Ho$ ì¶W© nXmW© ZmZo OmVo h¡& ¶h
‘erZ {dgaU Ed§ AÜ¶©nmaJå¶ {P„r Ûmam N>mZZo Ho$ {gÕm§V na H$m¶© H$aVr h¡&

u^®y

\¬ üƒÁ“ N˛y ut∆Á

n[a{eï>
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3. aº$ H$mo{eH$mAm| na {d{^Þ {db¶Zm| H$m à^md…
O§Vw H$mo{eH$mAm| ‘| nm¡Ym| gÑí¶ H$moem {^{Îm H$m A^md hmoVm h¡, BÝho ¶{X {d{^Þ àH$ma Ho$ {db¶Zm|

‘| aIm Om¶ Vmo CJ« n[adV©Z Xem©Vo h¡, O~ bmb aº$ H$mo{eH$mAm| Ho$ A{YH$ gm§Ð {db¶Z ‘| aI|Jo Vmo
{gHw$S>Vr h¡& bmb aº$ H$mo{eH$mAm| H$mo {ZåZ gmÝÐ {db¶Z ‘| aIm Om¶ Vmo O¡go (AmgyV Ob ‘| ) do
’y$bH$a, ’$Q> OmVm h¡&

¶mX aIZo ¶mo½¶ h¡ {H$ O§Vw H$moem H$mo {ZåZ gm§Ð {db¶Z ‘| aIZo na ’$Q>Vr h¡ ³¶m|{H$ Bg‘| H$moem
{^{Îm Zht hmoVr h¡& dZñn{V H$moem Zht ’$Q>Vr h¡ ³¶m|{H$ Bg‘| H$moem{^{Îm CnpñWV hmoVr h¡&

³¶m Amn ß¶mg bJZo na erVno¶ nrVo hmo ?

g^r O§Vw Ed§ njr ß¶Ág bJZo na ³¶m H$aVo h¢ ? do nmZr {nVo h¡ ?

AmYw{ZH$ ‘mZd ß¶mg H$mo ~wPmZo Ho$ {b¶o erVno¶ nrVm h¡ ³¶m erVno¶ gM‘wM nmZr O¡gr ß¶mg
~wPmVm h¡ ?

erVno¶ e¸$a VWm Kw{bV CO2 go V¡¶ma H$s OmVr h¡& ¶h e¸$a H$m EH$ gm§{ÐV {db¶Z h¡&

h‘mao eara na Bg erVno¶ H$m ³¶m Aga n‹S>oJm ?

³¶m Amn ¶mÌm H$aVo g‘¶ n[aa{jV (preserved) ^moÁ¶ nXmW© {‘R>mB¶m± ImVo hmo ?

         gm‘mÝ¶V… CÎma hmoJm hm±, O~ h‘ ~g go ¶mÌm H$aVo h¡ V~ A{YH$ doJ dm¶w ‘| hmoZo Ho$
H$maU h‘| {ZO©brH$aU (dehydration) hmo OmVm h¡ na§Vw MbVo g‘¶ h‘o {ZO©brH$aU Zht hmoVm h¡& Amby
{Mßg O¡go bw^mdZo ImÚ nXmW© h‘mao ‘w§±h  ‘| nmZr ñdm^m{dH$Vm bmVo h¡& 50gms. {Mßg ImZo Ho$ ~mX ³¶m
AmnZo ß¶mg AZw^d H$s h¡ ? Eogm ³¶m| hmoVm h¡ ?

Eogo ImÚ nXmW© O¡go Amby {Mßg godZ H$aZo Ho$ nümV h‘| ß¶mg Bg{b¶o bJVr h¡ ³¶m|{H$ nmMZ V§Ì
‘| nmZr H$m g§VwbZ ~Zm¶o aIZo Ho$ {b¶o eara go nmZr nmMZ V§Ì ‘| nhþMm¶m OmVm h¡, AV… ‘rR>o n¹$mZ
ImZo Ho$ ~mX h‘| A{YH$ ß¶mg bJVr h¡&

¶mÌm Ho$ g‘¶ H$m¡Zgm ImÚ nXmW© gdm}Îm‘ hmoJm ?

Z¡g{J©H$ ’$bm| ‘|  80% go 90% Ob hmoVm h¡, dh Z AmnH$m ß¶mg ~wPmVm h¡ ~pëH$ ̂ yI H$mo ̂ r H$‘
H$aVm h¡& SCERT T

ELA
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h_mao Mmam| Amoa ~hþV àH$ma Ho$ O§Vw Am¡a
nm¡Y| nm`o OmVo h¢ &h_ CZHo$ {df` _| ~hþV H$_
OmZVo h¢ & CZ_o go ~hþV Vmo gyú _ Ord g§gma
Zm_H$ nmR> _| O¡go AmnZo nT>m h¡ h_mar Iwbr
Am±Im| go Z {XImB© XoZo dmbo g§gma go g§~§[YV h¡&
A~ VH$ {OZHo$ {df` _| h_Zo AÜ``Z {H$`m h¡&
CZH$s g§»`m ^r bmIm| _| h¡& nd©Vm| H$s MmoQ>r go
ao{JñVmZ Am¡a g_wX²«m| H$s JhamB© VH$, nR>ma go
‘hmgmJa VH$ Ma‘ R>§S>r dñVwAm| go Ma‘ CnmJ
AdñWmAm| VH$ nm`o OmZo dmbo Ord àH¥${V H$s
{d{dYVm Ho$ àVrH$ h¢&

{d{dYVm H$m Bgr àH$ma go AÜ``Z ~hþV
^«m_H$ Am¡a H$[R>Z H$m`© h¡& àË`oH$ Ord H$m
dU©Z Am¡a CZHo$ Zm_H$aU , `o OmZo {~Zm {H$
CZHo$ O¡go bjU H$B© AÝ` Ordm| _| ^r nm`o OmVo
h¢, _hËdhrZ hmo OmVm h¡& Bgr{bE {d{dY Ordm|H$m
àmH¥${VH$ AÜ``Z H$aZo dmbm| Zo Ordm| H$mo CZH$s
g_mZVmAm| Am¡a {^ÝZVmAm| na AmYm[aV g_yhm|
_| {d^m{OV {H$`m h¡& Bg dJuH$aU go {ZH$Q>
g_mZVmAm| Am¡a {d{dYVmAm| dmbo g_yhm| H$mo
nhMmZZo _| ghm`Vm {_bVr h¡&

g§nyU© Ord OJV Ho$ {df` _o h_mam kmZ
Ordmo§ Ho$ As ©nyU© g_yh ~ZmH$a CZHo$ H«${_H$
AÜ``Z na {Z ©̂a H$aVm h¡&

Bg nmR> _| h_ {d[^ÝZ Ordm| _| nmB© OmZo
dmbm [d{dYVm H$m AÜ``Z H$a|Jo & CZH$m| g_yhm|
_o dJuH¥$V H$aHo$ h_ àH¥${V Ho$ M_ËH$mam| H$s
àe§gm H$a|Jo &
nmXnm| _| d¡{dáoÁ …

 {H«$`m{d{Y-1
nm¡Ym| H$m AdbmoH$Z

n{Îm`m± EH$Ì H$aHo$ CZH$m {ZarjU H$s{Oo
Am¡a àmßV OmZH$mar Ho$ AmYma na ZrMo Xro JB©
Vm{bH$m H$mo ^[aE &

H«$.g§. nm¡Yo H$m Zm_
{OgH$m nÎmm

{b`m h¡

nÎmo H$s
b§~mB©

nÎmo H$s
Mm¡S>mB©

nÎmo H$m a§J nÎmo H$m
AmH$ma/
AmH¥${V

nÎmo H$m
{H$Zmam

nÎmo _§o
^mar

{dÝ`mg

gOrdm| _| {d{dYVm-dJuH$aU   AÜ¶m¶

5 (Diversity in Living Organisms)

Table - 1
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AmH$ma, AmH¥${V a§J VWm AÝ` gm[aUr
_| {X`o J`o bjU AmnH$mo {H$Ýhr Xmo
nm¡Ym| H$s n{Îm`m| _| g_mZ {XImB© {X`|&

AnZo Ûmam EH$Ì {H$ ò J ò Z_yZo H$s nÎmr
Ho$ A§Vamo H$mo ZmoQ> H$s{OE {OZ_| g~go
A[YH$ A§Va ñnîQ> Wm &

Eogo bjUm| Ho$ {df` _| A[YH$ OmZZo Ho$
{bE AmB©E LN˛ H$m`©H$bmn H$a|&

     {H«$`m{d{Y{H«$`m{d{Y{H«$`m{d{Y{H«$`m{d{Y{H«$`m{d{Y-2

nm¡Ym| (EH$ ~rO nÎmr` Am¡a Ûr~rO n{Îm`m|) Ho$
~mhar bjUm| H$m {ZarjU

AnZo Amg-nmg go nm±M {d[^ÝZ àH$ma Ho$
nm¡Y| ({OZ_§o H$_ go H$_ Xmo Kmg, _H$B©, YmZ
BË`m{X) EH$Ì H$s{OE, {OZ_§o \y$b ^r hmo&
CZHo$ ~mhar bjUm| H$m Ü`mZnyd©H$ {ZarjU
H$s{OE& AnZr ZmoQ>~wH$ _| {ZåZ{b{IV Vm{bH$m
H$s ZH$b ~ZmBE Am¡a Cg_o AnZr OmZH$mar H$mo
XO© H$s{OE Bggo Amn {OVZm hmo gHo$ A[YH$
nm¡Ym| H$mo CëboI H$a gH$Vo h¢ &

CnamoŠV H$m¡Z go bjUm| _| A[YH$ d¡{dÜ`
{XIVm h¡?
H$moB© EH$ Eogm Cnm` Mw{ZE {Og_|
{d{dYVm g~go H$_ {XIVr h¡&
Š`m AmnH$mo H$moB© g_mZVm {_br, dh  Š`m
“{?
V§VwAm| O¡gr OS>m| dmbo nm¡Ym| _| nwînmo Ho$
g_yh H$s Cn{ñW{V O¡go H$moB© Z_yZo AmnZo
XoIo ? Lzgo {H$gr Z_yZo Omo AmnZo XoIo
CÝh| {b{IE &
AnZo ÃÊT¿u“o {H$`o nm¡Ym| H$mo Ü`mZ go

{ZarjU H$aHo$ CnamoŠV bjUm| Ho$
A{V[aŠV bjU ^r {b{IE &
CnamoŠV bjUm| Ho$ g§X^© _| Š`m AmnZo
H$moB© Xmo g_mZ bjU dmbo nm¡Yo XoI|?
`{X Zht Vmo AmnZo Omo AÝVa XoI| CÝh|
{b{IE&
AnZo {ZarjU _| XoIo g_mZ bjU XO©
H$s{OE &

   h_ XoI gH$Vo h¢ {H$ H$B© bjUm| H$mo MwZH$a
CZHo$ AmYma na nm¡Ym| Ho$ g_yh ~Zm`o Om gH$Vo
h¢& Hw$N> g_yhm| _| h_mao EH$Ì {H$`o ~hþV go nm¡Yo

H«$.g§.

  1

nwîn
EH$b/
nwîn g_yh

7

Xb nÌmo
H$s g§.

8

~m.Xb
H$s g§»`m

9

ZmS>r
{dÝ`mg

6

nd© g§{Y`m|
Ho$ ~rM
H$s b§~mB©

5

    VZo H$s
b§~mB©

4

nm¡Yo H$m
Zm_

2

_ygbm/
V§Vw_`OS

3>
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g{å_{bV {H$ ò Om gH$Vo h¢& O~{H$ Hw$N> g_yhm|
_| ~hþV H$_ nm¡Yo hm|Jo &

A~ VH$ h_Zo nm¡Ym| Am¡a CZHo$ n{Îm`m| Ho$
{df` _| MMm© H$s {H$ÝVw CZHo$ ~rOm| Ho$ {df` _|
Hw$N> Zhr H$hm &

 Amn OmZVo hmo {H$ ~rO AbJ-AbJ {XIVo
h¢& {H$ÝVw h_ CÝh| N>rbo (Imobo) Vmo CZH$s
~ZmdQ> _| g_mZVm {XIVr h¡ `m do {~ëHw$b
{^ÝZ hmoVo h¢?‹

Bg {df` _| A{YH$ OmZH$mar Ho$ {bE AmB©E
h_ {ZåZ{b{IV à`moJ H$a| &

{H«$`m{d{Y-3
~rOm| H$m AdbmoH$Z

_y§J, Aaha, MZo, Johÿ±, YmZ, _y±J\$br, _N˛F|,
BË`m{X nm¡Ym| Ho$ ~rM EH$Ì H$s{OE & g~H$mo

AbJ-AbJ EH$ {XZ VH$ nmZr _| {^JmH$a aI
H$a GÃ ú≈YÁo Ü`mZ go {ZarjU H$s{OE& _H$B©
Ho$ EH$ ~rO H$mo boH$a AnZr C§J{b`m| Ho$ ~rM
X~mBE& Š`m Bggo EH$ g\o$X N>moQ>r aMZm ~mha
{ZH$bVr h¡& dmñVd _| EH$ VmOo ŵQ²>Q>o Ho$ EH$
XmZo go `h AmgmZr go {ZH$bVm h¡& Bg aMZm
H$mo Ü`mZ go Xo{IE `h EH$ {eew _H$B© nm¡Ym
AWm©V ^«yU h¡& AmnHo$ hmW _| ~Mm hþAm ^mJ
~rO H$dM _| Ho$db EH$ ~rO nÌ h¡& `hr {H«$`m
Amn ^rJo hþE Johÿ±, YmZ VWm AÝ` ~rOm| _| ^r
H$s{OE &

Ü`mZ nyd©H$ Am¡a A[YH$ {ZH$Q> go {ZarjU
Ho$ {bE hmW H$m AmdY©Z b|g H$m Cn`moJ ^r H$a
gH$Vo h¢ & AnZo {ZarjUm| na AmYm[aV ZrMo Xr
JB© Vm{bH$m ~ZmH$a Cg_| XO© H$s{OE &

AmnH$mo ~rO H$m Zm_ ̀ {X Zht _mby_ h¡
Vmo CgH$mo H$moB© Zm_ `m _ZMmhr g§»`m
Xo gH$Vo h¢ &

AmnH$mo Omo A§Va {XImB© XoVm h¡ Cgo {bI
br{OE &

~rOm| Ho$ Z_yZmo§ H$mo Xmo g_yhm| _| ~m§Q> gH$Vo
hmo Eogo {H$gr bjU H$mo Zm_ Xr{OE &

AmJo Xr J`r H$m ©̀{d[Y Ûmam h_| g_yh ~ZmZo
H$m H«${_H$ _mJ© {_bVm h¡& BgHo$ {bE AmnH$mo

nwZ… ̂ rJo hþE Am¡a _wbm`_ ~rOm| H$s Amdí`H$Vm
hmoJr &

{X ò J ò ~rOm| Ho$ H$dM hQ>mB©E & O~ Amn
_y±J\$br Ho$ ~rO H$m {N>bH$m hQ>mVo h¢ Vmo HdM
Ho$ ^rVa AmnH$mo Xmo _moQ>o I§S> ~rOnÌ~rOnÌ~rOnÌ~rOnÌ~rOnÌ àmßV
hmoVo h§¡& AÝ` ~rOm| _| ^r Š`m AmnH$mo Eogr
aMZmE§ {_bVr h¡ Xo{IE & Amdí`H$ hmo Vmo hmW
Ho$ b|g H$s ghm`Vm ^r bo gH$Vo h¢ &

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§.

1.

2.

3.

4.

5.

Zm_Zm_Zm_Zm_Zm_* a§Ja§Ja§Ja§Ja§J AmH$maAmH$maAmH$maAmH$maAmH$ma/AmH¥ ${VAmH¥ ${VAmH¥ ${VAmH¥ ${VAmH¥ ${V ~rO nÌm| H$s~rO nÌm| H$s~rO nÌm| H$s~rO nÌm| H$s~rO nÌm| H$s
g§»`mg§»`mg§»`mg§»`mg§»`m

AÝ`AÝ`AÝ`AÝ`AÝ`

Table - 3

SCERT T
ELA

NGANA



53Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

{H«$`m{d{Y-4
EH$ ~rO nÌr` Am¡a Ûr~rO nÌr` nm¡Ym| Ho$ {d{^ÝZ bjUm| H$m {ZarjU

ZrMo Vm{bH$m _| {X`o J`o nyao nm¡Ym| Ho$ Z_yZoo `m CZHo$ {MÌ EH$Ì H$s{OE& (Bg nmR> Ho$ A{V[aŠV
I§S> H$s ^r ghm`Vm Amn bo gH$Vo h¢ &

1. _H$B©
2. YmZ/Mmdb
3. Kmg
4. go_
5. _±yJ
6. _y§J\$br
Bg H$m ©̀ {d{Y H$mo nyam H$aZo na h_ ñVbr`

nm¡Ym| Ho$ Hw$N> gm_mÝ` bjUm| H$m {ZYm©aU H$a
gH$Vo h¢ & {OZHo$ ~rOm| _o Xmo ~rO nÌ hmoVo h¢,
CÝh| Ûr~rOnÌr` H$hVo h¢& O~{H$ EH$ hr ~rO
nÌ dmbo ~rO Am¡a CZHo$ nm¡Yo H$mo EH$ ~rO
nÌr` H$hVo h¢ &

nm¡Ym| _| Am¡a ^r Hw$N> gm_mÝ` g_mZVmE§
{_bVr h¡ O¡go Ûr~rO nÌr nm¡Ymo H$s n{Îm`m| _|
Zm{S>`m| em{IV/OmbrXma hmoVr h¡& O~{H$ EH$
~rOr` nÌr` nm¡Ym| H$s n{Îm`m| _| Zm{S>̀ m§ g_mZm§Va
MbVr h¡&

D$na {bIo {H«$`m H$bmn go h_ Ord {dkmZ
_o§ Ordm| Ho$ g_yh ~ZmZo H$s {d[Y H$mo g_PVo h¢&
{Og_| g_mZVm dmbo Ordm| Ho$ g_yh ~ZmE OmVo
h¢ Am¡a {d{dYVm Ho$ AmYma na g_yh AbJ {H$ ò
OmVo h¢& A~ Eogr hr {H«$`m H$m Hw$N> O§VwAm§o Ho$
gmW Aä`mg H$aVo h¢ &
O§VwAm| _| {d{dYVm

{d{dYVm-5
H$sQ>mo§ _| ~mhar bjUm| H$m {ZarjU

Kaoby _{ŠI`m±, _ÀN>a, Mr§{Q>`m Â, J~[abo,
_wZJo, {VV{b`m| nV§Jo EÁ{∫ {PÊJwam| Ho$ Z_yZo AnZo
Amg-nmg go EH$Ì H$s{OE& CZH$mo Ü`mZ go
Xo{IE & AmdY©H$ b|g H$s ghm`Vm go Amn CÝh|
A[YH$ {ZH$Q> go XoI nm |̀Jo &

Š`m g^r H$sQ>m| Ho$ AmH$ma Am¡a AmH¥${V`m§
g_mZ h¡?{MÌ{MÌ{MÌ{MÌ{MÌ-1

nm¡Yo H$mnm¡Yo H$mnm¡Yo H$mnm¡Yo H$mnm¡Yo H$m
Zm_Zm_Zm_Zm_Zm_

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. npÎm`m| _|npÎm`m| _|npÎm`m| _|npÎm`m| _|npÎm`m| _|
ZmS>r {dÝ`mgZmS>r {dÝ`mgZmS>r {dÝ`mgZmS>r {dÝ`mgZmS>r {dÝ`mg

~rO _o ~rO nÌmo§~rO _o ~rO nÌmo§~rO _o ~rO nÌmo§~rO _o ~rO nÌmo§~rO _o ~rO nÌmo§
H$s g§»`mH$s g§»`mH$s g§»`mH$s g§»`mH$s g§»`m

  _yb V§Ì/OS> H$m  _yb V§Ì/OS> H$m  _yb V§Ì/OS> H$m  _yb V§Ì/OS> H$m  _yb V§Ì/OS> H$m
àH$maàH$maàH$maàH$maàH$ma
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AmnZo n¡amo| _o Š`m A§Va nm`m ?
n§Im| _§o AmnH$mo Š`m A§Va {XImB© {X`m&
n¡am| H$s g§»`m Am¡a n§Im| _| Š`m H$moB©
g§~§Y h¡?
Š`m {H$Ýhr Xmo H$sQ>m| _| AmnH$mo g_mZ

bjU {XImB© {X`| ? `{X hm± Vmo CÝh| H$jm _|
àX{e©V H$s{OE & `{X Zht Vmo AnZr ZmoQ> ~wH$
_| A§Va {b{IE &

_mZm {H$ `o g^r H$sQ> h¢ Am¡a AmnZo CZ_|
A§Va ~hþV go XoI| naÝVw H$moB© EH$ bjU AmnH$mo
Bg g^r _| g_mZ {XImB© {X`m Omo nyao g_yh _§z g_mZ
ê$n go Cn{ñWV h¡&

H$sQ>m| H$mo {H$g àH$ma ™ı dJuNw˛o {H$`m Om`&
`h g_yh {d^mOZ eara Ho$ I§S>mo§ H$s g§»`m na
AmYm[aV aho AWdm n¡am| H$s g§»`m na&

D$na {X ò J ò g^r CXmhaU AbJ àOm{V`m|
Ho$ h¡ Bg{bE CZ_| ~hþV go A§Va {XImB© XoVo h¢& Am¡a
h_ H$h gH$Vo h¡§ {H$ do {H$g àH$ma uƒuƒá$ h¢& ̀ {X
h_| EH$ hr àOm{V Ho$ Xmo H$sQ>m| _| VwbZm H$aZm hmo
Vmo Xmo _{ŠI`m| _| h_ A§Va Ty>±T> gH$Vo h¢ (Amn
H$mo{e∆ H$aHo$ X|Io) Am¡a `h h¡ {d{dYVm

AmB©E h_ _Zwî`mo H$s OZg§»`m _| Hw$N>
{d[^ÝZVmE§ XoI| &

{H«$`m{d{Y-6
_Zwî`m| _| {df_VmE§ (~mhar bjU)_Zwî`m| _| {df_VmE§ (~mhar bjU)_Zwî`m| _| {df_VmE§ (~mhar bjU)_Zwî`m| _| {df_VmE§ (~mhar bjU)_Zwî`m| _| {df_VmE§ (~mhar bjU)

`h {H«$`m H$bmn H$_ go H$_ 10  ~ÀMm| Ho$
g_yh _| H$s{OE& Eogr EH$ gm[aUr AnZr ZmoQ>~wH$
_| ~ZmH$a Cgo ^[aE &

H«$.g§. {dÚmWu H$m
Zm_

D±$MmB© dOZ VO©Zr H$s
b§~mB©

A§JyR>o H$m
{ZemZ

hWobr
Mm¡S>mB©b§~mB©

H«$.g§. H$sQ> H$m Zm_ n¡am| H$s
g§»`m

n§Im§o H$s
g§»`m

a§J AmH$ma/
AmH¥${V

eara Ho$ I§S> AÝ`
bjU
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D$na H$s gm[aUr ^aZo Ho$ ~mX Cgo XoI H$a
ZrMo {bIo àíZmo Ho$ CÎma Xr{OE &

{H$g bjU Ho$ AmYma na g_yhm| H$s g§»`m
g~go A[YH$ hmoJr ?

{H$g bjU Ho$ H$maU EH$ g_yh _| Ho$db
EH$ ì`{ŠV h¡?

AnZo g_yh H$s gm[aUr H$r AÝ` g_yh H$s
gm[a{U`m| go VwbZm H$s{OE Am¡a AmnHo$ Ûmam
CZ_o XoIo J ò A§Va {b{IE &

Š`m AmnH$mo AnZr H$jm Ho$ {H$Ýhr Xmo
{dÚm{W©`m| Ho$ bjU nyar Vah g_mZ {XImB© XoVo
h¢&

AmnZo XoIm hmoJm {H$ A§JyR>o Ho$ {ZemZ àË`oH$
ì`{ŠV Ho$ {deof h¢ H$moB© Xmo {ZemZm| _| {~ëHw$b
g_mZVm Zht {XImB© XoVr h¡&

Š`m _Zwî` Ho$ eara H$s H$moB© aMZm ^r
A§JyR>o Ho$ {ZemZ Ho$ g_mZ {d{eîQ> h¡ ? dh
h_Zo O§VwAm| _| {d{^ÝZVmE§ XoIr Am¡a A~ `h
AÜ``Z nm¡Ym| _| H$aVo h¢&

{H«$`m{d{Y-7

LN˛ “y \Áoy Nz̨  tÁz E¬T úÁ{áÁı ™ı uƒ ™oÁLÂ
 AnZo Amgnmg go bJ^J g_mZ AmH$ma Ho$

Zr_ Ho$ Xmo nm¡Yo EH$Ì H$s{OE& CZH$m Ü`mZ go
{ZarjU H$aVo hþE ZrMo Xr Vm{bH$m H$mo ^[aE&

 H«$.
 g§.

1. Zr_ H$m nm¡Ym-1

2. Zr_ H$m nm¡Ym -2

nm¡Yo H$m Zm_ VZo H$s
b§~mB©

n{Îm`mo
H$s g§»`m

n{Îm`m| Ho$
AmH$ma Am¡a
AmH¥${V

n{Îm`m| Ho$ a§J ZmS>r
{dÝ`mg

{H$Zmao

EH$ g_mZ {XIZo dmbo Zr_ Ho$ nm¡Y| _|
AmnZo Š`m A§Va nm`m &
AmnHo$ {dMma _| Bg àH$ma Ho$ A§Va
àH¥${V _| Š`m| nm`o OmVo h¢ ?
A~ VH$ h_Zo Hw$N> H$m ©̀H$bmn {H$ ò {OZgo

h_Zo AÜ``Z {H$`m Ordm| Ho$ g_yh ~Zm ò Omo
{d{dYVm Am¡a {df_VmAm| Ho$ H$maU ~Zm`o Omo
àH¥${V _| nm`o OmVo h¢ & bjUm| H$mo MwZZo Ho$
~hþV go Aä`mg {H$`o J`o {OÝh| Ordm| Ho$ ~rM
g_mZVm Am¡a {d{dYVmAm| H$m AmYma ~Zm`m Om
gHo$& EH$ hr àOm{V Ho$ Ordm| Ho$ ~rM nm`o OmZo
dmbo A§Va H$mo {d{^ÝZVm H$hVo h¢ &

{d[^ÝZ àOm{V`m| Ho$ ~rM {d[^ÝZVm àOm{V
Ho$ A§VJ©V nm`r OmZo dmbr {d{^ÝZVmAm| go ~S>r
hmoVr h¡& O¡go {H$ h_Zo A~ VH$ XoI h¡ Ordm| Ho$
g_yh ~ZmZo Ho$ {bE bjUm| H$m MwZmd {d{^ÝZVmAm|
na AmYm[aV hmoVo h¢ & Ordm| H$mo {ZYm©[aV bjUm|
H$o AmYma na {d^m{OV H$aZm, {OZ_| EH$ OZg§»`m
H$m H«$_ Xÿgao go {^ÝZ hmoVm h¡, dJuH$aU H$hbmVm
h¡& `h Ord Ho$ {dH$mg H$s {Xem ^r gy{MV
H$aVm h¡& AV… Ord {dkmZ _| dJuH$aU, àH¥${V
_| Cn{ñWV Ordm| Ho$ H«${_H$ {dH$mg Ho$ g§X^© _|
AÜ``Z H$mo H$hVo h¢ &
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dJuH$aU H$s Š`m Amdí`H$Vm h¡?
dJuH$aU go h_ Ordm| H$s d¥hX g§»`m
H$mo g§^mbZo Am¡a CZHo$ A[YH$ Ho${ÝXV
AÜ``Z _| ghm`Vm {_bVr h¡&
Ordm| H$m AÜ``Z C{MV Am¡a H«${_H$
T>§J go {H$`m Om gH$Vm h¡&
Ordm| Ho$ AÜ``Z Ho$ {bE ~ohVa OmZH$mar
{_bVr h¡,{Oggo h_ CÝh| AÀN>r Vah
g_P gH$Vo h¢ &
Ordm| Ho$ ~rM g§~§Y Am¡a nmañn[aH$
{Z ©̂aVm g_PZo _| _XX {_bVr h¡&
VwbZm H$aZo H$m gab _mJ© nmZo _| ghm`Vm
{_bVr h¡&
dJuH$aU Ordm| Ho$ {dH$ma (Ord {H$g
àH$ma {dH${gV hþE) H$s gyMZm X|Vo h¢&

dJuH$aU Am¡a {dH$mg (CÝZ{V)

g^r Ord AnZo eara Ho$ Z_yZo Am¡a H$m`m] Ho$
AmYma na nhMmZo Am¡a dJuH¥$V {H$`o J`o h¢& Hw$N>
bjUm| Ho$ H$maU eara Ho$ Z‘yZo ‘| ì¶mnH$ ñVa na
go ^m{dV ~Xbmd/n[adV©Z AÝ¶ go A{YH$ hwE
h¡& BZ n[adV©Zm| _| g_` H$m ~hþV _hËd ahm h¡&
O~ H$^r EH$ emar[aH$ n[adV©Z hmoVm h¡ Vmo
BgH$m à^md AmJo dmbo Z_yZm| na nS>Vm h¡& Xÿgao
eãXm| _| aMZm go nhbo Am`o n[adV©Z, ~mX _|
Am ò n[adV©Zm§o H$s VwbZm _| A[YH$ _m¡{bH$ bjU
hmoVo h¢ &

BgH$m AW© `h h¡ {H$ Ordm| H$m dJuH$aU
CZHo$ {dH$mg H«$_ go ~hþV {ZH$Q> g§~§Y aIVm
h¡& {dH$mg, n[adV©Zm| H$mo AnZmZo H$s à{H«$`m
H$m Zm_ h¡& AmO {XImB© XoZo dmbo ~hþV go Ordm|
Ho$ àH$mam| _| dfmª go MbVo Am aho n[adV©Zm| H$m
n[aUm_ h¡ Omo ~ohVa OrdZ Ho$ {bE AnZm`o J`o

Wo & Bg {df` _o Mmëg© S>m{d©Z Zm_H$ d¡kmZH$ Zo
g~go nhbo 1859 _| AnZr nwñVH$ àOm{V`m§oo H$s
CËn{Îm (Amo[aOZ Am\$ ñnrerO) _| {bIm Wm&
dJuH$aU H$mo Ordm| Ho$ {dH$mg go OmoS>Zo na h_
nmVo h¢ {H$ Ordm| Ho$ Hw$N> g_yhm| _| emar[aH$
g§aMZm _| dfm] go H$moB© n[adV©Z `m ~Xbmd Zhr
Am`m O~{H$ AÝ` H$s Ordm| Ho$ eara Ho$ ~ZmdQ>
_ |  hmb hr _ |
n[adV©Z AnZm`o
h¢& O¡go {H$ eara
H$s g§aMZm Ho$ Z_yZo
_| dfm] go O{Q>bVmE§
~T> ahr h¡ Am¡a
AmJo ^r ~T>Zo H$s
g§^mdZmE§ h¡ Vmo h
_ H$h gH$Vo h¡ § {H$ àmMrZ H$mb Ho$ Ord gab
àH$ma Ho$ Wo, dV©_mZ ZdrZ Ordm| H$s VwbZm _| &
 dJuH$aU H$m B{Vhmg
    ̂ maV _o nhbr ~ma Am¡a Xÿgar B©gdr go nyd© go
hr Am¡f{Y {dkmZ Ho$ AÜ``Z H$m AmYma dJuH$aU
Mbm Am ahm h¡& MaN˛ oWm gwlwV åz nm¡Ym| H$mo
Am¡f{YH$ Cn`moJ Am¡a _hËd Ho$ AmYma na dJuH¥$V
{H$`m Wm& CZHo$ níMmV namea F${f H$s d¥qm ẁd}X
Zm_H$ nwñVH$ (noS>mo H$m Ord {dkmZ) _| nhbr
~ma AZoH$ ñWbr` nm¡Ym| Ho$ {ddaU Am¡a dJuH$aU
H$m XñVmdoO {_bVm h¡& CZH$m dJuH$aU _w»`V…
nwînm| H$s g§aMZm na {Z^©a H$aVm h¡&

AmB©E 16 dr§ eVmãXr go Ord d¡km{ZH$m| Ûmam
{H$ ò Om aho dJuH$aU Ho$ à`mgm| Omo A~ VH$
Omar h¢, Bg {df` _| Hw$N> OmZ| &

Mmëg© S>ma{dZ
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Ord d¡km{ZH$m| Ûmam AmO VH$ {H$ ò J ò dJuH$aU

ZrMo Xr JB© gm[aUr _| {d{^ÝZ Ord d¡km{ZH$m| Ûmam dJuH$aU H$s àW_ nÕ{V`m± {XImB© JB© h¡&

br{Z`g h¡Ho$b M¡Q>mZ Hmonb¢S> {ìhQ>¡H$a dmoEg AÝ`. H¡$do{b`Z {ñ_W
1735 1866 1925 1938 1969 1990 1998
2 Ord OJV 3Ord OJV 2 gm_«mÁ` 4 Ord OJV 5 Ord OJV 3 à_wI 6 Ord OJV

àZm{^H$s` _moZoam _moZoam ~¡ŠQ>r[a`m ~¡ŠQ>r[a`m
Am{H©$`m

àmoQ>mo{ŠQ>ñQ>m
àmoQ>mo{ŠQ>ñQ>m àmoo{Q>ñQ>m àmoQ>moOmoAm

H«$mo_oñQ>m

Zm{^H$s` Eukarya
dZñn{V nmXn ßbmÝQ>r ßb¡ÝQ>r ßb¡ÝQ>r

\$ÝOr \$ÝOr
E{Z_¡{b`m E{Z_¡{b`m E{Z_¡{b`m E{Z_¡{b`m E{Z_¡{b`m

d¡km{ZH$m| Zo 16 dt Am¡a 17dt eVmãXr VH$
Ordm| _| g_mZVmAm| Am¡a {df_mVmAm| go {dH$mg
Ho$ g§~§Y H$mo Zht nhMmZm Wm {\$a ^r CÝhm|Zo
Ordm| H$s {d{dYVm H$mo à~§{YV H$aZo H$m _mÜ`_
Ama§^ {H$`m & 1758 _| N˛Á¬Áz|„\ u¬uåEÃ Zo
dJuH$aU H$s Omo nÕ{V àma§̂  H$s dht bJ^J Xmo
gm¢ df© VH$ MbVr ahr & br{Z`g Zo àË òH$ Ord
Ho$ Zm_H$aU _| Xmo Zm_m| H$m Cn`moJ {H$`m {OÝh|
Om{V (OrZg) Am¡a àOm{V go OmoS>m J`m& O¡go
_Zwî` H$m Zm_ hmo_m| g¡{n`Ýg (hmo_mo) Om{V
g¡{n`Ýg (àOm{V) h¡& CÝhm|Zo Om{V`mo H$mo NÏ˛¬Áz
(¢{̨ u™¬y) ™ı, NĮ̈¬Áı N˛Áz ƒÊ∆ ™ı (EÁg|∫), ƒÊ∆Áı N˛Áz ƒTÁż
™ı (M¬ÁÃ) ƒTÁz˙ N˛Áz ÃÊV ™ı (¢˛ÁF¬™) ™ı EÁ{∫ ÃÊVÁı
N˛Áz \To ™ı LN˛ufio uN˛ÆÁ@ N˛F| ÃÊV u™¬N˛∫ LN˛
úÁtú \To ÆÁ \ãoÏ \To §åÁÆz TÆz@ ¬yuëÁÆÃ Zo
Xmo OJV nhMmZo OÝVw Am¡a nmXn & br{Z`g Zo
àË òH$ eãX O¡go àOm{V, Om{V, Hw$b, dJ©, ƒÊ∆,

g §K BË`m {X H $ s
n[a^mfmEÂ Xr {OZH$m
AmYma bjUm o H$s
g_mZVm Am¡a {df_Vm
h¡ Omo Ordm| Ho$ g_yh
Ho$ AÜ``Z / ƒTy|N˛∫m
_| CÝhmo§Zo XoIr Wr &

br{Z`g H$s Bg
nÕ{V _| n«_wI ~S>m n[adV©Z  1969 _| Wm_g
{ìhQ>¡H$a Ûmam {H$`m J`m Wm& {ìhQ>¡H$a Zo gmao
Ord OJV H$mo 5  I§S>m| _| {d^m{OV {H$`m & Bg
àUmbr _| _moZoam (~¡ŠQ>r[a`m) àmo{Q>ñQ>m Am¡a \§$Or
H$mo nmXn Am¡a OÝVwAm| go {‘bm¶m& {ìhQ>boa Zo
Ord OJVm| H$s AZoH$ {deof bjUm| Ho$ Ûmam
n[a^mfm Xr & nhbo oÁz CÝhm|Zo Àú…b$ {H$`m {H$
Ord _o gË` àH$ma H$m Zm{^H$ h¡& (Zm{^H$s`)

N˛Á¬Áz|„\ u¬uåEÃ
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`m Zm{^H$ Zht h¡ & (àmoH¡$[a`mQ>/àZm{^H$s`)
Zm{^H$s` EH$ H$moer` Ordm| H$mo àmo{Q>ñQ>m Zm_H$
OrdOJV _| g{å_{bV {H$`m & g^r Zm{^H$s`
~hþH$moer` Ordm| H$mo CZHo$ ^moOZ J«hU H$aZo H$s
nÕ{V na AmYm[aV VrZ ßÁTÁı ™ı {d^m{OV {H$`m&
ñd`§nmofr nmXn gy`© H$s D$Om© H$mo EH$Ì H$aHo$
àH$me g§íbofU Ûmam nmofU nmVo h¢ & OÝVw nanmo{fV
h¢ Omo nm¡Ym| `m AÝ` OÝVwAm| H$mo Im H$a CÝh|
nMmVo Am¡a D$Om© àmßV H$aVo h¢& \$ÝOr H$dH$ ^r
nanmo{fV h¢ naÝVw do AnZo n`m©daU _| ~S>o N˛Á§|uåN˛
AUwAm| H$mo VmoS> H$a CZgo D$Om© àmßV H$aHo$
Or{dV ahVo h¢ Omo OÝVwAm| go {^ÝZ nÕ{V h¡&

úÓƒ| úÚoy go nm±M Ord OJV H$s ̀ h àUmbr
{Z{íMV hr A[YH$ {dH${gV h¡ Š`m|{H$ Bg_|
Ordm| H$s {d{dYVm H$s Amoa ~ohVa VarHo$ go
{dMma {H$`m J`m h¡& ~¡ŠQ>r[a`m H$dH$ Am¡a àmo{Q>ñQ>m
OÝVw dJ© Ed§ nmXn dJ© XmoZm| ‘| Cn¶w³V Zht h¡&
Bg{bE BZ VrZmo H$mo AbJ Ord OJV ™ı ∫QåÁ
C{MV h¡&

{ìhQ>¡H$a H$s àUmbr Ho$ {dH${gV hmoZo Ho ~mX
Ho$ dfm] _| Z`r nÕ{V`m| Ûmam à_m{UV hþAm h¡ {H$
nm±M Ord àUmbr ^r A~ kmV O¡d {d{dYVm H$mo
g_oQ>Zo Ho$ {bE An`m©ßV h¡& gyú_ Ord d¡km{ZH$m|
H$mo BgH$s gr_m H$m kmZ h¡ Š`m|{H$ Z`o EH$
H$mo{e` Ordm| H$s ImoO hþB© h¡ Omo àZm{^H$s` h¡
naÝVw BZH$s Am§V[aH$ aMZm Am¡a AÝ` bjU nma§n[aH$
~¡ŠQ>r[a`m go ~hþV AbJ h¡& Eogo Hw$N> àZm{^H$s`
J_© nmZr ‘o§, (Vmn g{hîUw) VWm Eogo ñWmZm| na
Ohm± Vmn‘mZ C~bVo hþE nmZr Ho$ Vmn‘mZ Ho$
~am~a ¶m Cggo A{YH$ hmoVm h¡, ah gH$Vo h¡&
Hw$N> AË`{YH$ Imao nmZr _| Omo Z_H$ H$s AË`{YH$

gmÝÐVm H$mo gh gH$Vo h¢& AÝ` VH$ZrH$ O¡go
DNA (OrdZ Ho$ amgm`{ZH$ ê$n) Ho$ H«$_ ^r
gwPmd XoVo h¢ {H$ Ord Ho$ {bE dJuH$aU _| Z`m
ñWmZ ~Zm`m J`m h¡ Am¡a dJuH$aU H$m Z`m ê$n
~Z J`m h¡&

          Š`m Amn OmZVo h¢?

àZm{^H$s` Am¡a Zm{^H$s` H$moem H$s CËn{Îm
Ho$ {bE {d{^ÝZ {dMma (hmB©nmo{W{gg) àM{bV
h¡& g^r H$moemAm| H$s àH¥${V My±{H$ g_mZ h¡
Bg{bE ̀ h gm_mÝ` {dMma h¡ {H$ g^r H$moemAm|
H$s CËn{Îm  EH$ hr àH$ma Ho$ nyd©O H$moem
(bmñQ> `y{Zdg©b H$m_Z EÝgoñQ>a) go hþB©
h¡&(LUCA)H$m VrZ {XemAm| _| {dH$mg hþAm
Om VrZ à_wI H$m à{V{Z{YËd H$aVr h¡& BZ
VrZ à_wIm| H$m Zm_ ~¡ŠQ>r[a`m VWm ẁH¡$[a`m
(dmò og Ûmam gwPm`m dJuH$aU) Am{H©$`m Am¡a
~¡ŠQ>r[a`m _| àZm{^H$s` H$moemE§ hmoVr h¡ AWm©V
BZH$s H$moem _o {Pëbr _| ~§Ym Zm{^H$ Zht
nm`m OmVm ~{ëH$ Zm{^H$s` nXmW© H$moem ag
_| hr {~Iam ahVm h¡&

 ~¡ŠQ>r[a`m H$r H$moem {^ËVr _| EH$ dgr`
agm`Z noßQ>rS>mo½b`H$mZ nm`m OmVm h¡, Omo
Am{H©$`m H$s H$moemAm| _| Zhr hmoVm &

`wH¡$[a`m H$s H$moem _§o {Pëbr ~§X Zm{^H$
Cn{ñWV hmoZo Ho$ H$maU hr BÝh| `wH¡$[a`mo[aH$
H$hm OmVm h¡&

dJuH$aU H$s g_yh na§nam
dJuH$aU H$s à{H«$`m H$m Ama§̂  Ordm| à_wI

^mJ ~ZmZo gohmoVm h¡ O¡go àZm{^H$s` à_wI,

SCERT T
ELA

NGANA



59Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

ỳH¡$[a`moVm Am{H©$`m BË`m{X
Omo g~go ~S>o ƒT| h¢ {OZHo$
Ordm| _| H$B© g_mZVmAm|
LƒÊ Hw$N> {df_VmEÂ {XImB©
XoVr h¡& BZ ~S>o ƒTÁz˙ H$s
H«$_e:$ N>moQ>o ƒTÁz˙ _| ~mÂQ>m
J`m h¡& {Og_| g~go N>moQ>m
ƒT| àOm{V h¡ {OZHo$ g^r
Ordm| _| ~hþV gr g_mZVmEÂ
hm oV r h ¢  Am ¡ a H w $N >
{d{^ÝZVmEÂ nm`r OmVr h¢
{H$ÝVw BZ_| àOZZ g§~§Y Ho$ {bE n`m©ßV g_mZVmEÂ
nm`r OmVr h¡&

Amn Š`m| g_PVo h¢ {H$ dJuH$aU úÚoy
_§| dfm] go H$B© n[adV©Z hþE h¢ ?
AJa AmnH$mo Ordm| H$m dJuHaU H$aZo
Ho$ {bE H$hm Om` Vmo Amn dJuH$aU
H$m AmYma {H$go _mZ|Jo ?
A~ h_ Hw$N> bjUm| H$m AÜ``Z H$a|Jo

{OZH$mo Ü`mZ _| aI H$a Ordm| H$mo nm±M Ord
OJV _| {d^m{OV {H$`m J`m h¡&

_moZoam
ty TÆy ñbmBS> H$m {ZarjU Ü`mZ go H$aHo$

~VmBE {H$ -

Ord _§o {H$VZr H$moemEÂ Cn{ñWV h¢ &
Š`m AmnH$mo H$moem Ho$ÝÐ _| Zm{^H$ {XImB©
XoVm h¡?
Š`m H$moem ™ı H$moB© AÝ` H$mo{eH$mÂJ {XImB©
XoVm h¡?

CnamoŠV bjU XoI H$a h_ H$h gH$Vo h¢
{H$ _moZoam -

A. EH$ H$moer` Ord h¡&
B. H$moem _| {Pëbr~§X Zm{^H$ Zht hmoVm
C. AnZo eara H$s ~mhar gVh go nmofU H$m

MyfU H$aVo h¢ &
D. Xmo I§S>mo _§o {d^m{OV hmoZo go BZH$s

g§»`m ~T>Vr h¡&
E. H$moem Ho$ eara na nú_ amoE§ `m ~mb

O¡gr aMZm Ho$ H$maU J{V H$aVo h¢&
F. _moZoam OJV Ho$ Hw$N> Ord amoJH$maH$ h¡

naÝVw Hw$N> bmoJm| Ho$ {bE bm^H$mar hmoVo h¢&
G. CXmhaU ~¡ŠQ>r[a`m

Bg ~S>o g_yh _| VrZ _w»` àH$ma Ho$ Ord
em{_b {H$`o OmVo h¢, do h¢ - AmH$u~¡ŠQ>r[a`m
(àmMrZV_ Ordmí_ Omo AmO H$s VmarI VH$
CnpñWV h¡, Hw$N> àOm{V¶m± Omo J‘© ~g§V ‘| AmVr
h¡ Bg‘| bmo JB© h¡) `w ~¡ŠQ>r[a`m (ñQ>o´ßQ>moH$moH$g,
amBOmo{~`_ B© H$mobr O¡go) OrdmUw Am¡a gm`Zmo
~¡ŠQ>r[a`m {OÝh| Zrb h[aV e¡dmb ̂ r H$hm OmVm
h¡& `o ~mha go e¡dmbm| O¡go hr {XIVo h¢& naÝVw
EÁÊou∫N˛ ∫YåÁ ~¡ŠQ>r[a`m O¡gy hmoVo h¢& naÝVw Æz
~¡ŠQ>r[a`m Zht h¡&

àmo{Q>ñQ>m (àmoQ>mo{ŠQ>ñQ>m)
Xr JB© ñbmBS> H$m Ü`mZnyd©H$ {ZarjU H$s{OE

Am¡a àíZm| Ho$ CÎma Xr{OE &
Ord N˛y eara {H$VZr H$moemAm| go ~Zo
h¢?
H$moem Ho$ _Ü` _| Zm{^H$ {XImB© XoVm h¡
Š`m ?
H$moem _| AÝ` H$mo{eH$m A§J {_bVo h¢
Š`m?

MÌMÌMÌMÌMÌ-2 d§emZwH«$‘d§emZwH«$‘d§emZwH«$‘d§emZwH«$‘d§emZwH«$‘

{MÌ{MÌ{MÌ{MÌ{MÌ-3 ~¡ŠQ>r[a`m~¡ŠQ>r[a`m~¡ŠQ>r[a`m~¡ŠQ>r[a`m~¡ŠQ>r[a`m
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Š`m CZ_| J{V Ho$ {bE N˛ÁzF| A§J h¢?

àmo{Q>ñQ>m Ho$ bjU

A. A[YH$Va EH$ H$moem dmbo (EH$ H$moer`)
naÝVw Hw$N> _| H$B© H$moemE Â h¢ &

B. H$moem ™ı Zm{^H$ {Pëbr ~§X h¡&
C. Hw$N> Ord AÝ` Ordm| H$mo ImZo go D$Om©

àmßV H$aVo h¢ &
D. Hw$N> Ord gm¡a D$Om© H$m Cn`moJ H$aHo$

AnZo Mmam| Amoa nmZr go nmofU nmVo h¢&
E. `o AHo$bo `m g_wXm`m| _| OrVo h§¡ &
F. H$moem Ho$ ^rVa Hw$N> H$mo{eH$m A§J

Cn{ñWV hmoVo h¢ &
G. A[YH$Va Ûruƒ^mOZ Ûmam àOZZ H$aVo

h§¢&
H. CXmhaU h¡, n¡am{_{e`_, A_r~m, e¡dmb

Am{X &

Š`m BZ_| OS> O¡gr aMZm nm`r OmVr
h¡? AZw_mZ bJmB©E Š`m| ?

H$dH$m| Ho$ bjU

A. A[YH$Va ~hþH$moer` Am¡a Hw$N> EH$
H$moer` Ord &

B. ÆÓNz˛u∫ÆÁzgΩÃ LzÃz \yƒ “{ u\å ™ı ∆y |
(uÃ∫) ü™ÏQ øú Ãz Gß∫Á “ÁzoÁ “{@
(Fã“ı EÁú ƒ Á| N˛Á¬ ™ı „\™yå Nz˛ Hú∫
ÆÁ úz‰gÁı Nz̨  ZÁ¬ Ãz Gß∫z “ÏL tzQ ÃN˛oz “̄@)

C. AnZo eara Ho$ gyú_ YmJo O¡gr ~ZmdQ>
Ho$ Ûmam Ohm± ò CJVo h¢ Cg gVh na
nmMZ Am¡a emofU Ho$ Ûmam nmofU Am¡a
D$Om© àmßV H$aVo h¢ &

H$dH$ (\§$Or)
ZrMo {X`o J`o Z_yZo Am¡a {MÌm| H$mo XoI H$a

{X ò J ò àíZm| Ho$ CÎma Xr{OE &
BZHo$ a§J H¡$go h¢? Š`m `o hao nm¡Ym| Ho$
g_mZ AnZm ^moOZ ñd §̀ V¡̀ ma H$aVo
h¡?

™ÏPÆ ∆∫y∫ Nz˛ ßÁTÁı N˛Á LN˛ uYfi §åÁF|L@

D. A[YH$Va ~rOmUwAm| Ûma àOZZ H$aVo
h¡&

E. CXmhaU ̀ rñQ> (I_ra) _eê$_, ~«oS>_moëS>,
e¡dmb (bmBHo$Z)

nmXn OJV (ßbmÝQ>r)

AmnHo$ Mmam| Amoa AZoH$ nm¡Yo ~T>Vo h¢
Š`m g^r ~rO CËnm{XV H$aVo h¢?
gm|{ME {H$ Kmg H$o ~rO hmoVo h¢ (YmZ

{MÌ{MÌ{MÌ{MÌ{MÌ-4 A‘r~m, ¶w½brZm, noam{‘{e¶‘A‘r~m, ¶w½brZm, noam{‘{e¶‘A‘r~m, ¶w½brZm, noam{‘{e¶‘A‘r~m, ¶w½brZm, noam{‘{e¶‘A‘r~m, ¶w½brZm, noam{‘{e¶‘ [MÌ-5 ~«oS>‘moëS>, ‘eê$n, WrñQ>
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Ho$ nm¡Yo go VwbZm H$aHo$ {dMma H$s{OE)
Hw$N> nm¡Ym| Ho$ Zm_ ~VmB©E Omoo ~rO
CËnm{XV H$aVo h¢ ?
nm¡Yo Ho$ {H$g ^mJ go ~rO CËnm{XV
hmoVo h¢? ({nN>br H$jmAm| _| nT>o J`o
nm¡Ym| Ho$ ^mJm| H$mo `mX H$s{OE&)
Š`m g^r nm¡Ym| _| `o aMZmE§ hmoVr h¡
Omo ~rO V¡̀ ma H$aVr h¢?
nm¡Ym| Ho$ ñd^md _| ~hþV {d{dYVm hmoVr

h¡& CZHo$ dJuH$aU H$m AmYma CZHo$ ^moOZ
àmßV H$aZo H$s {d{Y, àOZZ A§J H$s aMZm Am¡a
àOZZ H$s nÕ{V`m± h¡& `o ~hþH$mo{e` Zm{^H$s`
Am¡a H$moem{^Îmr g{hV hmoVo h¢& `o gm_mÝ`V…
ñd`§ nmo{fV hmoVo h¢ Am¡a àH$me g§íbofU Ho$ {bE
nU©h[a_ (Šbmoamo{\$b) H$mo Cn`moJ H$aVo h¢ &

dJuH$aU H$m nhbm ñVa nm¡Yo Ho$ eara H$s
~ZmdQ> h¡ {H$ nm¡Yo Ho$ ñn…b AbJ-AbJ ^mJ
(A§J h¢ `m Zhr )

{d^mOZ H$m AJbm ñVa nm¡Yo Ho$ eara _o
{dH${gV Am¡a ñnîQ> Ob Am¡a AÝ` nXmWm] Ho$
g§dhZ Ho$ CÎmH$ `m àUmbr {dH${gV h¢ `m Zht&
AJbm dJuH$aU ~rOm| Ho$ dhZ H$aZo H$s j‘Vm
VWm µ’$bm| ‘| ~rO g§b½Z h¡ ¶m Zhr, Bg AmYma
na {H$¶m J¶m h¡&

AmB©E h_ _Á}g Am¡a \$m| O¡go nm¡Ym| H$mo {ZH$Q>
go X|I| &

{H«$`m{d{Y-8
_m°g Ho$ nm¡Yo H$m hmW Ho$ AmdY©H$ b|g go_m°g Ho$ nm¡Yo H$m hmW Ho$ AmdY©H$ b|g go_m°g Ho$ nm¡Yo H$m hmW Ho$ AmdY©H$ b|g go_m°g Ho$ nm¡Yo H$m hmW Ho$ AmdY©H$ b|g go_m°g Ho$ nm¡Yo H$m hmW Ho$ AmdY©H$ b|g go
{ZarjU{ZarjU{ZarjU{ZarjU{ZarjU

Amn ~agmV Ho$ _m¡g_ _§o ‘m°g Ho$ nm¡Ym| H$m
B©Q>m§o na `m nmZr Ho$ O_m hmoZo dmbo ñWmZm| na
_I_b O¡gr h[a`mbr H$mo WmoS>m IwaM H$a {ZH$m{b¶o

Am¡a Cgo ñbmB©S> na ‹aI H$a AmdYu b|g `m N>moQ>o
gyú_Xeu go Xo{I¶o Vmo Vmo AmnH$mo {MÌ _| {XImB©
JB© ~ZmdQ> ZOa AmEJr &

  ò dmñVd ‘| \w$b Zht h¡, na§Vw BZ_| ~rO
O¡go ~rOmUw CËnÝZ hmoVo h¢& ~rOmUw _| ~hþVH$_
g§{MV ^moOZ hmoVm h¡& {H$ÝVw ~rO _| ~hþV gm
^moOZ g§{MV ahVm h¡& ~rO \y$bm| _| ~rOm§S> Ho$
{ZfoMZ go ~ZVo h¢ {H$ÝVw ~rOmUwAm| H$m CËnmXZ
~rOmUw Ym{Z _| AÝ` {d{Y go hmoVm h¡&

`{X Amn _m°g Ho$ nm¡Yo H$m {ZarjU H$aVo h¢ Vmo
^yar, H$mbr XmZo
O ¡gr aMZmE Â
tzQıTz& ̀ o ~rOmUw
CËnmXZ H$aZo
dmbo A§J h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-6 ‘m°g H$m nm¡Ym‘m°g H$m nm¡Ym‘m°g H$m nm¡Ym‘m°g H$m nm¡Ym‘m°g H$m nm¡Ym

{MÌ{MÌ{MÌ{MÌ{MÌ-8 (a)  EÁ™ Nz̨  §y\

 {MÌ{MÌ{MÌ{MÌ{MÌ-7  Sporophylls of Fern & Cycas
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nmoar\o$am
nmoar\o$am eãX H$m

AW© AZoH$ {N>Ðm| dmbo
O§Vw h¢& ò AMbZerb
{H$gr R>mog ghmao go
{MnHo$ ahZo dmbo O§Vw
h¢& BZHo$ nyao eara _|
~hþV go N>oX hmoVo h¢& N²§oXm| H$m g§~§Y Z{b`m| go
hmoVm h¡& Z{b`m§ {_b H$a Z{bH$m àUmbr ~ZmVr
h¡, {Og_| go ^moOZ Am¡a AmŠgrOZ H$m àdmh
hmoVm h¡& BZ O§VwAm| H$m eara ~mhar H$S>o AmdaU
`m H$dM go T>H$m hmoVm h¡& gmao eara H$s ~ZmdQ>

_m°g Am¡a \$Z© O¡go nm¡Ym|
_| \y$b Zht hmoVo {H$ÝVw BZ_o§
~rOmUw Ym{Z`mÂ àOZZ A§J
hmoVo h¢& Bgr{bE BÝh| nwîna{hV
nm¡Yo ¶m Anwînr nmXn H$hVo
h¢& {OZ nm¡Ymo§ _| nwîn hmoVo h¢

CÝh| nwînr nmXn H$hVo h¢& O¡go Am_, Zr_, MrS>,
gm`H$g BË`m{X&

\y$bm| dmbo nm¡Yo {OZ_| ~rM \$b Ho$ ^rVa
~ZVo h¢, Amd¥V ~rOr H$hVo h¢&  {H$ÝVw {Og_|
~rO na \$b H$m AmdaU Zhr hmoVm CÝh| Z½Z
~rOr H$hm OmVm h¡& (CXm. nmBZ MrS>) ZrMo

{X`m J`m MmQ>© {MÌ AmnH$s ghm`Vm H$aoJm &
Bg nmR> Ho$ nhbo ^mJ _| AÜ``Z Ho$
AmYma na EH$ ~rMn{Ì` Am¡a Ûr~rO
nÌr`m| Ho$ bjU {b{IE&

OÝVwAm| H$m dJuH$aU
`o Zm{^H$s` ~hþH$moer` Am¡a nanmo{fV Ord

h¢& BZH$s H$moem {^Îmr go {Kar Zhr hmoVr&
A{YH$Va OÝVwAm| _| MbZ J{V nm`r OmVr h¡&
BZH$m {d^mOZ eara H$s ~ZmdQ> _| A§Va na
AmYm[aV h¡& OÝVwAm| Ho$ _w»` g_yh  nmoar\o$am,
{g{bÝQ´>obm, ßb¡Q>rhob{_ÝWg, {Z™oQ>moS>m, EZrbrS>m,
AmW«mo©nmoS>m, _m¡bñH$m, BH$mBZmoS>_}Q>m, àmoQ>moH$mS>}Q>m,
dQ>u~«oQ>m h¢& Major groups are:

nmXn OJV
(ßbmQ>r)

AnwînrnmX
 (\w$b a{hV nm¡Yo)

nwînr nmXn (\y$b
Am¡a ~rO YmaU
H$aZo dmbo nm¡Y|)

WmBbmo’$mBQ>m
(A{d^m{OV

eara¶w³V nm¡Ym)

Z½Z ~rOr
({OåZmoñn_©)

Q>o[aS>mo\$mBQ>m
(gË` OS> VZm

n{Îm`m| dmbo nm¡Yo)
H$dH$ ({df‘nmofr)

Amd¥Îm ~rOr
(E§{O`moñn_©)

EH$ ~rOnÌr`
(_moZmoH§$mQ>)

(EH$ ~rO Xbr)

Ûr~rOnÌr`
(S>mBH$mQ>)( Xmo

~rO Xb)

{Q>ßnUr … Cnamoº$ âbmoMmQ>© _| CXmhaU Omo{S>E &
Amn Bg nmR> Ho$ A§{V_ n¥îQ> na {X ò J ò A{V[aº$

kmZ (AZoŠOa) H$s ghm`Vm bo gH$Vo h§¢ &

narjU MmQ>©narjU MmQ>©narjU MmQ>©narjU MmQ>©narjU MmQ>©

{MÌ{MÌ{MÌ{MÌ{MÌ-9 Pine

{MÌ{MÌ{MÌ{MÌ{MÌ-10 Sycon

~«m`mo\$mBQ>m (AgË`
OS>, VZm, n{Îm`m|
dmbo nm¡Yo) e¡db

(ñd¶§nmofr)
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EH$ g_mZ hmoVr h¡& {Og_| A§J ̂ oX Ý`yZV_ hmoVm
h¡& CÎmH$m| _| ^r ^oX ~hþV H$_ nm`m OmVm h¡&
BZH$m gm_mÝ` Zm_ ñnÝO h¡ Am¡a ̀ o _w»`V… g_wÐr
Amdmg _| nm`o OmVo h¢ & ̀ wßboŠaobm, gmB©H$mZVWm
ñn§{Obm BË`m{X BZHo$ CXmhaU h¢ &
grboÝQ́>Q>m/Cnidarians

` o  Obr` O §V w
nm oar\ o $am g o A[YH$
emar[aH$ ~ZmdQ> Ho$ ôX
dmbo hmoVo h¢ & BZH$s
tz“ Jwhm N˛Áz grbmo™ H$hVo
h¢&  tz“ Jwhm N˛Áz Koao hþE
H$moemAm| H$s Xmo naVo
eara ~ZmVr h¡@ H$moemAm|
H$s ~mhar naV Am¡a ̂ rVar naV OrdZ Ho$ g_ñV
H$m`© H$aVr h¡& H$w$N> grboÝQ´>Q> g_wXm`m| _| ahVo h¢&
ò ~hþV N>moQ>o (bJ^J56 _r._r.) hmoVo h¢& O¡go

_y±Jo {H$ÝVw g_wXm` _| `o {dembH$m` Ûrn (1800

dJ© {H$._r.),VH$ \¡$bo hmoVo h¢ & hmBS´>m, Oo{b{\$e,
g_wÐr EZr_mZ Ho$
N > m o Q > o  g_ yh
J{Verb hmoVo h¢ &
AmnHo$ nmR>embm Ho$
n w ñVH $ mb¶ g o
Obr¶ ¶m ‘wJo H$s
MÅ>mZm| na EH$ [anmoQ>© ~ZmAmo&
 ßb¡Q>rhob{_ÝWg

Bg g_wh Ho$ O§VwAm| Ho$ eara _| Hw$N> A{YH$
O{Q>bVm go V¡̀ ma {H$`m J`m h¡,Omo A~ VH$
h_Zo XoIm h¡& `o O§Vw Ûrnmídu` g_{_{V dmbo

hmoVo h¢& BgH$m AW© h¡ {H$ CZHo$ eara Ho$ Xm{hZo
Am¡a ~m`o ̂ mJ g_mZ hmoVo h¢& eara Jwhm H$mo KoaZo
dmbo H$dM _| VrZ H$moem naVo ~ZVr h¡ Am¡a
H$moemAm| go CÎmH$m§o H$m {Z_m©U hmoVm h¡& Bg{bE
BZ O§VwAm| H$mo VrZ ñVar` ({Q́>ßbmoãbmpñQ>H$) H$hVo
h¢& VrZ ñVam| Ho$ H$maU ear∫ N˛y ~mhar Am¡a
^rVar úo| Hw$N> A§Jm| H$m AmdaU ~ZVo h¢& Hw$N>
CÎmH$ {Z_m©U hmoVm h¡ {H$ÝVw gË` eara Jwhm Zht
hmoVr {Og_| gw{dH${gV A§J ah gH$Vo h¢& nyam
eara n¥ï> AYa ê$n go MnQ>m hmoVm h¡ AWm©V go
ZrMo VH$& Bgr{bE BÝh| MnQ z> H¥$_r H$hVo h¢& ò
ñdV§Ì Ordr ̀ m naOrdr hmoVo h¢& ßb¡Zo[a`_ ñdV§Ì
Ordr Am¡a brda âbyH$ VWm \$sVmH¥${_ naOrdr Ho$
CXmhaU h¢&
>{Z_oQ>moS>m

{Z_oQ>moS> Ho$ eara ^r Ûrnmíd© g_{_{V aIVo
h¢ VrZ ñVar` hmoVo h¢ &
BZH$m eara MnQ>m Zht
~pëH$ Jmob hmoVm h¡& CÎmH$
hmoVo h¢, {H$ÝVw gË` A§J
Zhr ~ZVo& eara Jwhm
H¥${Ì_ hmoVr h¡& ò naOr{d
H¥${_`m| Ho$ Zm_ go à{gÕ h¡ Am¡a BZHo$ H$maU
hmWr nm§d amoJ (\$mBbo[a`m)hmo gH$Vm h¡ ¶o noQ> Ho
H$sS>m| (Jmob H¥${_ ̀ m {nZd_©) Ho$ ê$n _| nm ò OmVo
h¢ &
EZrbrS>m
     Ûrnmídu g_{_{V,VrZ ñVar` Am¡a gË` eara
Jwhm dmbo BZ O§VwAm| _| eara Ho$ ̂ rVa gË` àH$ma
Ho$ A§J ~§Yo hmoVo h¢& A§Jm| _| ^oX ñnï> hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ--11 Hydra

{MÌ{MÌ{MÌ{MÌ{MÌ-13 Round
worm

{MÌ{MÌ{MÌ{MÌ{MÌ-12 Tape wormSCERT T
ELA

NGANA
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`h A§Va I§S> àH$ma _| hmoVo h¢& eara Ho$ I§S>

{ga go nw§N> VH$ H«$_ _| nm`o OmVo h¡& `o {d{^Þ

Amdmgm| _| nm`o

OmVo h¢& O¡go VmOo

nmZr, g_wÐr Ob

Am¡a ñWb _| & BZHo$

CXmhaU H|$MwE,

Om|H$ BË`m{X h¢&

AmWm}nmoS>m (Omo‹S>Xma n¡a) (Jointed legs)

g§̂ dV… `h O§VwAm| H$mo g~go ~S>m g_wh h¡&

ò O§Vw ^r Ûrnme©dV g_{‘{V Am¡a I§S> ẁŠ V

hmoVo h¢& BZ_o Iwbo àH$ma Ho$ úu∫ÃÊY∫m V§Ì hmoVÁ
h¡& a³V Iwbr dmh{Z`m| _o ~hVm h¡, ~§X Zm{S>`m

Zhr nm`r OmVr & eara Jwhm aŠV go ^ar hmoVr

h¡& BZHo$ n¡a OmoS>Xma (AmWm} =OmoS>, nmoS>=n¡a )

hmoVo h¡& H$wN> OmZo nhMmZo CXmhaU Pr§Jo,

{VV{b`m±, PtJya, _{ŠI`m±, _H${S>`m , {~ÀNy>,

Ho$H$S>o BË`m{X &

_m¡bñH$m
Bg g_yh Ho$

Ord ^r Ûrnmídu`
g_{_{V aIVo h¢&
BZHo$ eara Jwhm KQ>r
hþB© h¡ eara _| I§S>
~hþV H$_ hmoVo h¢&
aŠV g§dhZ àUmbr Iwbo àH$ma H$s Am¡a CËgO©Z
A§J d¥Š H$ Ho$ g_mZ aMZmAm| Ûmam hmoVm h¡&
BZ_| MbZ J{V EH$ úÁt Ûmam hmoVm h¡& CXmhaU
Km|Ko Am¡a gr{n`m &

BH$mBZmS>_}Q>m

J«rH ^mfm
_| BH$mBZm| H$m
AW© Hm§Q>oXma S>_m©
H$m AW© ËdMm
h ¡ & AWm ©V
H$m§Q>oXma ËdMm
dmbo O§Vw Bg
g_wh _| aI J ò h¢ & ò AË §̀V ñdV§Ì ahZo dmbo
g_wÐr O§Vw h¡& eara VrZ ñVar` VWm eara Jwhm
{gbmo‘ ¶w³V hmoVo h¡& {deof Ob g§Mm{bV Zm{bH$m
àUmbr Ûmam ̀ o MbZ J{V H$aVo h¡& CZH$m H§$H$mb
H¡${ëe`_ H$m~m}ZoQ> go ~Zm hþAm Am¡a H$S>m hmoVm
h¡& CXm. {gVmam _N>br, gr A{M©Z BË`m{X &
àmoQ>m oH$m oS> }Q>màmoQ>m oH$m oS> }Q>màmoQ>m oH$m oS> }Q>màmoQ>m oH$m oS> }Q>màmoQ>m oH$m oS> }Q>m

`o O§Vw ^r Ûrnmíd© g_{_V {ÌñVar`
({Q´>ßbmoãbmpñQ>H$) Am¡a eara Jwhm grbmo_ `wŠV
hmoVo h¢& BZHo$ A{V[aŠV BZHo$ eara _| EH$
{deof aMZm n¥ð> aÁOw H$s Cn{ñW{V h¡ Omo H$_
go H$_ Omo OrdZ H$s {H$gr EH$ AdñWm _o
Adí` nm`r OmVr h¡& n¥îR> aÁOw EH$ b§~r N>S>
O¡gr ghmam XoZo dmbr g§aMZm h¡ Omo O§Vw Ho$ n¥îR>
^mJ _| ZmS>r D$ÎmH$ H$mo EÁ“Á∫ åÁ¬ go AbJ

{MÌ{MÌ{MÌ{MÌ{MÌ--13 Luåu¬gÁ (Nz˛YÏƒÁ)

{MÌ{MÌ{MÌ{MÌ{MÌ-16  ™Áz¬ÀN˛Á VÁzÂVÁ

uYfi -15 EÁs¿ÁzúÁzgÁ

{MÌ{MÌ{MÌ{MÌ{MÌ-17 BH$mBZmS>_}Q>m ÀbÁ∫ u¢˛∆

PtJm

{~ÀNw>

PtJwa/{Vb MQ²>Q>m
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g^r H$eoê${H$`m| _| `o bjU nm`o OmVo h¢ &
(i) n¥îR> aÁOw H$s Cn{ñW{V
(ii) n¥îR> _| ZmS>r aÁOw H$s Cn{ñW{V
(iii) {ÌñVar` eara aMZm
(iv) EH$ Omo‹S>r Jb\$S> W¡{b`m
(v) CXa Jwhm (grbmo_) g{hV
(vi) ny§N>¶w³V H$eoê$H$s¶
H$eoê$H$sÆ nm±M g_whm| _§o ~m§Q>o OmVo h¢&
1. úÁFÃzÃ    2. E§{\${~ÆZ
3.  g[ag¥n aoßQ>r{b`m  4.  Edg (n{q)
5.  _¡_ëg(ñVZYmar)

     Š`m Amn OmZVo h¢ ?
_N>{b`m± erV aŠV O§Vw h¢ & do AnZo

eara Ho$ Vmn_mZ H$mo nmgHo$ dmVmdaU Ho$ AZwHy$b
~XbVo h¡& A[YH$Va _N>{b`m± A§S>o XoVr h¡&
naÝVw Hw$N> {eewAm| H$mo OÝ_ XoVr h¡& {eewX
_N>{b`m| H$mo _N>br Zhr Obr` ñVZYmar H$hm
OmVm h¡& CXm. S>m{ë\$Z Am¡a ìhob& g_wÐr KmoS>m
Zm_H$ _N>{b`m§ O¡go Ord h¡& {OZ_| Za, {eew
H$mo _mVm Ho$ g_mZ nmofU H$aVo h¢& dV©_mZ dfm]
_| g_wÐr KmoS>o H$mo g§H$Q>J«ñV àOm{V _mZm J`m
h¡& Š`m|{H$ BZHo$ Amdmg ZîQ> hmo J ò h¢& Am¡a
BZH$m AË`{YH$ {eH$ma {H$`m OmVm h¡&

H$aVr h¡, {Oggo J{V`m± gab hmoVr h¡. `h
_m§gno{e`m| H$mo OmoS>Zo Ho$ {bE ñWmZ àXmZ H$aVr
h¡ Am¡a {Oggo J{V`m± gab hmoVr h¡& àmoQ>moH$moS>}Q>m
OÝVwAm| _| n¥ð> aÁOw OrdZ n ©̀ÝV AWm©V nyao OrdZ
^a Zht ahVr naÝVw {H$gr g_` Adí` ahVr h¡&

àmoQ>moH$moS>}Q>m g_wÐr O§Vw h¡&
CXmhaU ~¡boZmo½bmgg, hS>©_m{Z`m Am¡a

E§pâ`mŠgg Am{X &

H$mS>}Q>m

Hw$M Ordemór¶m| Zo g§K H$mS>}Q>m (phylum
chordata) H$mo Cng§Kmo 1. ¶wamoH$mS>}Q>m 2. {g’o$bmo-
H$mS>}Q>m 3. {dQ>©~«oQ>m ‘| {d^m{OV {H$¶m h¡& Cng§K
ho{‘H$mS>}Q>m H$mo A~ g§K ho{‘H$mS>}Q>m Ho$ ê$n ‘|
ì¶dhm[aV {H$¶m J¶m h¡& 1988 ‘| Ho$do{b¶a VWm
ñ‘rW Zo Z¶r dJuH$aU àUmbr Xr Wr {OgH$mo
2004 ‘| A§Vamḯ>r¶ O¡{dH$ g‘mO (International
Biological Society (IBS)) Ûmam ñdrH¥$V {H$¶m
J¶m&

H$eoê$H$sÆ … dub~~«oQ>m
BZ O§VwAm| _| gË` àH$ma H$m H$eoê$H$ ñVå^

nm`m OmVm h¡& Am§V[aH$ H§$H$mb Ho$ H$maU _m§gno{e`m|
Hm {d{^ÝZ {dVaU BZHo$ OwS>mb {~ÝXþ Ho$ H$maU
J{V Ho$ {bE Cn`moJ {H$`m OmVm h¡& H$eoê$H$s ̂ r
Ûrnmíd©dV g_{VV, {Q´>ßbmoãbm{ñQ>H$ I§{S>V, CXa
Jwhm _| O{Q>b, {d^m{OV D$ÎmH$ àUmbr Ho$ gmW
A§J nm ò OmVo h¢ &

Herdmania
(Urochordata)

{MÌ{MÌ{MÌ{MÌ{MÌ-18

Amphioxus
(Cephalochordata)

O§Vw dJuH$aUO§Vw dJuH$aUO§Vw dJuH$aUO§Vw dJuH$aUO§Vw dJuH$aU
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AnZo {dÚmb` H$s à`moJembm _| hmBŚ>m Ho$
ñbmBS> {ZarjU (nyam Ord ̀ m {MÌ) (Whole
mount)

eara EH$ H$moeÁ go ~Zm h¡ ̀ m ~hþH$moemAm|
go?
Š`m eara Ho$ ̂ rVar ̂ mJ _| Imbr ñWmZ
{XIm`r XoVm h¡?
Š`m AmnH$mo H$moB AÝ` bjU {XImB©
XoVm h¡?
`{X H$moB© bjU {XImB© XoVm h¡ Vmo AnZr

ZmoQ> ~wH$ _| {b{IE Am¡a {X`o J`o Z_yZo H$m {MÌ
CVm[a`o&

eara Ho$ ^rVa H$m ImoIbm ^mJ tz“ Jwhm
(grbmo_)H$hbmVr h¡&
à`moJembm _o \$rVm H¥${_ (Q>ond_©) H$m
{ZarjU N˛∫ uYfi §åÁFÆz@

{X ò J ò Z_yZo H$mo Ü`mZ go XoIH$a CgHo$
~mhar bjU AnZr nwñVH$ _| {b{IE LƒÊ uYfi
§åÁFÆz@

eara H¡$gm {XIVm h¡?
{ga Am¡a ny±N> H¡$go {XIVo h¢ ?
Š`m AmnH$mo eara Jwhm {XIVr h¡?
MnQ>o eara dmbo OÝVwAm| H$mo MnQ>o H¥${_

H$hVo h¢ Bgr{bE BÝh| ßb¡{Q>hobq_usg g_yh _|
aIm J`m h¡&
à`moJembm _| Jmob H¥${_ H$m {ZarjU
(Ascaris)

{X`o J`o Z_yZo H$mo {ZarjU H$aHo$ CgHo$
bjU Omo AmnZo XoIo, AnZr ZmoQ> ~wH$ _| {b{IE&

Š`m BgH$m eara ^r \$rVm H¥${_ Ho$
g_mZ h¡?

\$sVm H¥${_ Am¡a Jmob H¥${_ Ho$ ~rM XoIo
J ò A§Va Š`m h¡?
Bg Z_yZo ™ı [ga Am¡a ny§N> H¡$go {XIVo h¢&
BZ H¥${_`m| H$s AmH¥${V ~obZmH$ma hmoVr h¡

Am¡a `o ^moOZ Ho$ {bE Xÿgao Ordm| na {Z^©a hmoVo
h¢& BZHo$ eara _| gË` eara Jwhm Zht hmoVr
AWm©V `o ñ`yS>mogrbmo_oQ> hmoVo h¢ &

ßb¡Q>r VWm {Z_oQ>r hobrq_Ïg H$mo {_bmH$a
hobq_Ïg H$hm OmVm h¡ & à`moJembm _| H|$MwAm
H$m {ZarjU AnZo Amg-nmg Ho$ EH$ H|$MwE H$mo
nH$‹S>mo Cgo {H$gr àH$ma H$m ZwH$gmZ Z nhþ±MmE&

H|$MwAm (AW©d_©) H$m {ZarjU
AnZo Amg-nmg go EH$ H|MwE± H$mo nH${S>E

Cgo {H$gr àH$ma H$m ZwH$gmZ Z nhþ±Mm`o &
CgH$s ËdMm ñne© H$aHo$ ~VmBE {H$
Amn H¡$gm _hgyg H$a ah| h¡?
CgH$m a§J H¡$gm h¡?
eara Ho$ ^mJm| Am¡a a§Jm| _| Š`m AmnH$mo
H$moB© A§Va {XImB© XoVm h¡?
`h O§Vw {H$g àH$ma H$s J{V H$aVm h¡?
Š`m AmnH$mo BgHo$ eara na db` O¡gr
~ZmdQ> {XImB© XoVr h¡?
AnZr ZmoQ> ~wH$ _| H|$MwE H$m {MÌ CVma

H$a AmnHo$ Ûmam XoIo J ò bjU {b{IE &
H|$MwE H$m eara H$B© db` (ring) O¡gr aMZmAm|

go ~Zo h¡& Bg{bE BÝh| EZrbr{S>Ýg H$mhm OmVm
h¡& BZH$s eara Jwhm ñnîQ> {XImB© XoVr h¡&
à`moJembm _| {VbMÅ>o H$m {ZarjU

{VbMQ²>Q>m ÆÁ H$moB© AÝ` H$sQ> EH$Ì H$aHo$
CgH$m Ü`mZnyd©H$ {ZarjU H$s{OE &

à`moJembm H$m`©à`moJembm H$m`©à`moJembm H$m`©à`moJembm H$m`©à`moJembm H$m`©
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BgH$s ËdMm H¡$gr {XIVr h¡?
Š`m ËdMm na H$moB© H$S>r naV h¡?
eara {H$VZo ^mJm| _| ~±Qm hþAm h¡?
CgHo$ n¡a H¡$go {XImB© XoVo h¢?
H$mH«$moM Ho$ g_mZ OmoS>Xma n¡am| dmbo {H$Ýhr
AÝ` Ordm| Ho$ Zm_ ~VmBE &
BÝh| AmWm}nmoS>m (AmW«mo= OmoS> dmbo nmoS>m=n¡a)

g_yh _| aIm J`m h¡& Š`m|{H$ BZHo$ n¡am| _| OmoS>
nm`o OmVo h¢ & Bg g_yh Ho A{YH$Va àmUr H$sQ>
h¡& ∆∫y∫ VrZ I§S>m| _| {d^m{OV hmoVm h¡, {ga,
ƒq Am¡a CXa &
Km|Ko H$m {ZarjU

Vmbm~ Ho$ nmg go EH$ Km|VÁ EH$Ì H$aHo$ Cgo
H$m§M Ho$ ~V©Z _| a{IE &

gỳ © Ho$ àH$me _| CgH$m {ZarjU H$s{OE &
AnZo AZŵ d ZmoQ> nwñVH$ _| [b{IE &
eara H$m ~mhar ^mJ H¡$gm {XIVm h¡?
Bgo Hw$N> g_` {~Zm N>oS>o aI Xr{OE &
`h eara H$mo_b h¡ `m H$S>m h¡?
Š`m AmnH$mo E§Q>rZm O¡gm H$moB© C^ma
Bg_| {XIVm h¡?
ò O§Vw {OZH$m H$mo_b eara H$S>o AmdaU

go T>H$m hmoVm h¡ ‘m¡bñH$m H$hbmVo h¢ &
Am`ñQ>a Zm_H$ _m¡¬ñH$m _| _moVr ~ZVo h¢&
Ho$Mwdo H$s J{V Ho$ ~mao ‘| AnZo AÜ¶mnH$ go

MMm© H$s{OE&
{gVmam _N>br H$m {ZarjU

{ZH$Q> Ho$ g_wÐ H$s g¡a na OmZo na EH$
{gVmam _N>br BH$Q²>R>r H$s{OE & BgHo$ ~mhar
bjUmo H$m {ZarjU H$s{OE ̀ m {\$a AnZo {dÚmb`
_| aIo BgHo$ Z_yZo H$m AdbmoH$Z H$s{OE Am¡a
AnZr ZmoQ>~wH$ _| OmZH$m[a`m± XO© H$s{OE &

{gVmam _N>br H$s ËdMm H¡$gr {XIVr
h¡?
Š`m eara _| ŵOmE§ AWdm {H$aU O¡gr
~ZmdQ> h¡?
Š`m AmnH$mo eara Ho$ ~rM _| EH$ N>moQ>m
{N>Ð {XIVm h¡&
`o O§Vw Ho$db g_wÐ _§o nm`o OmVo h¢ Am¡a

BZH$s ËdMm _| H$m§Q>o (BH$mBZmo=H$m§Q>o,S>_©= ËdMm)
nm`o OmVo h¢&

All echinoderms are marine; ò ñWb
na `m VmOo nmZr _| Zht ah gH$Vo &

ò g_wÐ Vb _§o ahZo dmbo VbhQ>r ObMa h¡&
A[YH$Va Ord n§M g_{VV AWm©V BZHo$

eara _| nm±M ^wOmE§ `m A§J hmoVo h¢&
AnZo {ejH$ go BH$mBZmoS>_}Q>m Ho$ nm±M

CXmhaUm| Ho$ Zm_ nyN> H$a AnZr ZmoQ> ~wH$ _|
{b{IE &
H$eoê$H$s H$m {ZarjU

{H$gr _ËÀÆmb` go EH$ _N>br boH$a CgHo$
bjUm| H$m {ZarjU H$s{OE & Amn _N>br _|
EH$ ~S>r H$m§Q>o O¡gr hS²>S>r XoIr hmoJr & `h
_N>br H$s arT> H$s hS²>S>r hmoVr h¡& _N>br go
AmJo Ho$ g^r O§VwAm| Ho$ n¥îR> _| `h hS²>S>r nmB©
OmVr h¡ Am¡a Bgr{bE CZ g^r H$mo H$eoê$H$s
(H$eoñH$ ñVå^ dmbo  O§Vw) H$hm OmVm h¡&

_N>br H$s ËdMm H¡$gr {XIVr h¡?
_N>br Ho$ eara Ho$ CZ ^mJm| Ho$ Zm_
{b{IE  Ohm± ñHo$ëg Zht nm`o OmVo&
_N>br H$m _w±h ImobH$a Xo{IE {H$ Cg_|
Š`m h¡?
‘N>br Ho$ nmíd© H$m Iwbm hþAm Ohm± na
CgHo$ H$mZ pñWV hmoVo h¡ Amn dhm± na
³¶m XoIVo h¡?
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_N>br H$mo H$mQ>H$a ImobH$a Xo{IE CgHo$
ôX` _| {H$VZo H$moîR> h¡&

AJa Amn EH$ N>moQ>r _N>br H$mo Hw$N> g_`
nmZr go ~mha aIVo h¢ Vmo Š`m hmoVm h¡? gm|{ME
Eogm Š`m| hmoVm h¡&

_N>{b`m± n¥îQ> A{ñW dmbo àW_ O§Vw h¢ &
BZH$m eara eëH$m| go T>H$m hmoVm h¡& BZHo$ ôX`
_| Xmo H$moîR> hmoVo h¢& `o Obr` O§Vw h¡ Am¡a O_rZ
na Zhr Or gH$Vo & BZHo$ {deof ídgZ A§J
Jb\$S>o ({Jëg) BÝh| nmZr _| go hdm (g§mg)boZo
_| ghm`Vm H$aVo h¢&

(gmao {H«$`mH$bmn EH$ hr à`moJembm H$jm
_| nyao H$aZo H$s Amdí`H$Vm Zhr h¡& O§VwAm| Ho$
{ZarjU gmdYmZr go H$aZm Mm{hE &)

Zm_H$aU
Ordm| Ho$ ÃÁƒ|ßÁ{u™N˛ (Universal) (g§gma
^a Ho$ {bE EH$ g_mZ) Zm_ ‹aIZm
Š`mo§ Amdí`H$ h¡?

gm|{ME AnZo {_Ìm| go MMm© H$s{OE Am¡a
{b{IE&

AmB©E h_ XoIVo h¢ {H$ ñWmZr` Zm_m| Ho$
Cn`moJ H$aVo h¡ Vmo Š`m hmoVm h¡?

Š`m Amn OmZVo h¢ {H$ Amby H$mo {d{^ÝZ
^mfmAm| _| Š`m Zm_ {X`m J`m h¡ ?
_mZ br{OE {H$ Ohm± bmoJ A§J«oOr OmZVo
h¢ dhm± Amn ~Q>mQ>m Zm_ H$m Cn`moJ
H$aVo h¢ Vmo Š`m AmnH$mo Amby {_b nmE|Jo&
h_ XoIVo h¢ {H$ ñWmZr` Zm_m| Ho$ H$maU

A§J«oOr Zm_A§J«oOr Zm_A§J«oOr Zm_A§J«oOr Zm_A§J«oOr Zm_ VobwJy Zm_VobwJy Zm_VobwJy Zm_VobwJy Zm_VobwJy Zm_ qhXr Zm_qhXr Zm_qhXr Zm_qhXr Zm_qhXr Zm_ V{_b Zm_V{_b Zm_V{_b Zm_V{_b Zm_V{_b Zm_ _amR>r Zm__amR>r Zm__amR>r Zm__amR>r Zm__amR>r Zm_ C{‹S>`m Zm_C{‹S>`m Zm_C{‹S>`m Zm_C{‹S>`m Zm_C{‹S>`m Zm_
Amby ~§Jmbm Xþ§nm  Amby            Cê$b{¸$O h§Jw ~Q>mQ>m           {~bm`Vr Amby

~hþV «̂_ hmoVm h¡& Bggo {H$gr Ord Ho$ AÜ``Z
_| ~mYm nS>Vr h¡& O~ h_ {H$gr H$m EH$ ñWmZr`
Zm_ boVo h¢ Vmo Xÿgao Zm_ _ob Zht ImVo&

d¡km{ZH$m| Zo Bg g_ñ`m H$m g_mYmZ {ZHmbZo
Ho$ {bE {ZU©` {b`m {H$ g^r Ordm| Ho$ d¡km{ZH$
Zm_ aIo Om §̀ {OgH$s gh_{V Zm_H$aU g{_{V
H$ao O¡go g^r VËdm| Ho$ agm`{ZH$ Zm_ Am¡a {MÝh
{ZYm©[aV {H$`o J`o h¢ Am¡a `mo{J`m| Ho$ gyÌ gmao
{díd _| Cn`moJ _| bmE OmVo h¢& Ordm| Ho$
d¡km{ZH$ Zm_ aIZo H$s EH$ nÕ{V ~Zm`r JB© h¡,
{Ogo Zm_H$aU H$hVo h¢& `o {deof Zm_ gmao
{díd _| g^r OJh Cn`moJ _| bm`o OmVo h¡ Am¡a
BZgo hr gmao {díd Ho$ d¡km{ZH$ Ordm| H$mo nhMmZVo
h¢& d¡km{ZH$ Zm_ aIZo Ho$ {bE Hw$N> {ZYm©[aV
{Z`_m| H$m nmbZ {H$`m OmVm h¡& Omo {ZåZ{b{IV
h¢ &

d¡km{ZH$ Zm_ ñWmZr` Zm_ Ho$ b¡{Q>ZrH$aU
Ho$ Ûmam EH$ ~ma {ZYm©[aV {H$`m OmVm h¡&

Zm_ Ho$ Xmo ^mJ hmoVo h¢ nhbm OoZ[aH$ Am¡a
Xÿgam ñnr{eO H$m Zm_ &

OrZg H$m Zm_ A§J«oOr _| {bIVo g_`
nhbm Aja à_wI hmoVm h¡&
ñnrerO Zm_ Ho$ g^r Aja N>moQ>o Am¡a
g_mZ hmoVo h¢ &
N>nmB© _| d¡km{ZH$ Zm_ BQ>¡{bŠg ({deof
ê$n) _§o N>mnZo Mm{hE &
hmW go {bIVo g_` OrZg Am¡a ñnoerO
XmoZmo Zm_m| H$mo AbJ-AbJ aoIm§{H$V
H$aZm Mm{hE&

CXmhaU Ho {bE Am_ Ho$ noS> H$m Zm_ _¢{J\o$∫Á
B§{S>H$m Am¡a _Zwî` H$m d¡km{ZH$ Zm_ hmo_m| g¡{n`Ýg h¡&

uN¿˛ÆÁ uƒuá uN¿˛ÆÁ uƒuá uN¿˛ÆÁ uƒuá uN¿˛ÆÁ uƒuá uN¿˛ÆÁ uƒuá -----9

AnZo Amg-nmg {XIZo dmbo H$_ go H$_
10 Ordm| Ho$ d¡km{ZH$ Zm_m| H$m nVm bJmB©E&

dJuH$aU Ho$ {bE {ZåZ{b{IV ~mVm| H$mo
Ü`mZ Xr{OE &
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h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

nÕ{VnÕ{VnÕ{VnÕ{VnÕ{V
{ZarjU H$s{OE (N>moQ>o gab gyú_Xeu H$m
Cn`moJ H$a gH$Vo h¢ ) aoIm{MÌ ~Zm H$a
Ord Ho$ ^mJm| H$mo Zm_m§{H$V H$r{OE
Ord H$m g§{jßV {ddaU {b{IE & CgH$mo
{d^m{OV (AÝ` go AbJ) H$aZo dmbo bjUm|
na {deof Ü`mZ Xr{OE {Oggo g_yh nhMmZm
Om gHo$ &
dJuH$aU Ho$ {bE H$moB© Zr{V {ZYm©[aV
H$r{OE O¡go eara H$s ~ZmdQ> &

EãÆ d¡km{ZH$m| Ûmam {H$ ò J ò dJuH$aU H$Á
emoY H$s{OE &
ZrMo {X ò J ò àíZm| Ho$ CÎma Xr{OE ?

Ord àZm{^H$s` h¡ `m Zm{^H$s` ?
1. Ord EH$ H$moer`, gm_wXm{`H$ h¡ `m

~hþH$moer` &
2. Ord _| àOZZ {H$g àH$ma hmoVm h¡?
3. Ord Ho$ H$m~©Z Am¡a D$Om© òmoV Š`m h¢?
4. Ord nyd©Ho$ÝÐ H$s ¶m ggr‘ Ho$ÝÐ H$s h¡&

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX

nmXn (âbmoam), O§Vw(\$m{Zm) {d{dYVm, {df_Vm, dJuH$aU, {dH$mg, gm_«mÁ`, à_wI, g§K, H$jm,
dJ©, H$wb Om{V (OrZg) àOm{V(ñnrerO) Zm_H$aU

{d{dYVm àH¥${V H$r {deofVm h¡& Ordm| _| {df_VmAm| Ho$ H$maU CZH$s CÝZ{V Am¡a d¥{Õ hmoVr
h¡, {Oggo CZ_| {d{dYVm nm`r OmVr h¡&

 d¡km{ZH$mo Zo Ordm| H$mo CZ_§o nm`r OmZo dmbr g_mZVmAm| Am¡a {df_VmAm| Ho$ AmYma na
dJuH¥$V H$aZm Ama§̂  {H$`m &
{ZH$Q> g§~§{Y`m| H$r OZg§»`m _| nm`o OmZo dmbo A§Va {df_Vm H$hbmVo h¢ &
àH¥${V _| H$moB© ^r Xmo Ord nyU© ê$n go EH$ g_mZ Zhr hmoVo &
dJuH$aU H$s ghm`Vm go h_ Ord àH$mam| _| {d{dYVm H«$_ XoI gH$Vo h¢ &
dJr©H$aU àH¥${V _| Cn{ñWV Ordm| Ho$ H«${_H$ AÜ``Z H$s àUmbr h¡&
Ord àH$mam| H$m dJuH$aU CZHo$ {dH$mg go {ZH$Q> g§~§Y ∫Qoz h¡&
g§gma Ho$ g_ñV Ordm| H$mo {deof bjUm| Ho$ AmYma na nm±M à_wI gm_«mÁ`m| _| {d^m{OV {H$`m
OmVm h¡& `o bjU h¢ -
i.  BZH$s H$moemEÂ nyd©Ho$ÝÐ H$s ¶m ggr‘ Ho$ÝÐ H$s ii. H$moem AHo$br h¡ `m g_wXm` _§o&
iii.H$moem AnZm ^moOZ ñd`§ ~ZmVr h¡ Am¡a Cg_| H$moem {^Îmr h¡ `m Zht& {ìhQ>oH$a Ho$ AZwgma
g^r Or{dV Ordm| H$mo nm±M \ToÁı _| ~mÂQ>m Om gH$Vo h¢, {OZHo$ Zm_ h¡-

  1. _moZoam 2. àmo{Q>ñQ>m 3. ¢Ę̂Or (H$dH$)      4. nm¡Yo 5. O§Vw
Ordm| Ho$ eara H$s aMZm _| ~T>Vr hþB© O{Q>bVmAm| Ho$ AmYma na BÝh| AmJo Am¡a H«${_H$ ê$n go
dJm] _| aIm J`m h¡&
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H«$.
g§.

~rO H$m Zm_ Xmo ^mJ _| \$Q>Vm (y)/
Zht \$Q>Vm(N)

EH$ ~rO nÌr
(M)

Ûr~rO
nÌr` (D)

H¡$do{b`a Am¡a {ñ_W Zo hmb hr _| g_ñV Ordm| H$mo N>… \ToÁı _o|§ {d^m{OV {H$`m h¡&
1. ~¡ŠQ>r[a`m   2. àmoQ>moOmoAm 3. H«$mo_ñQ>m 4. ßbm§Q>r 5.’§$Or   6. EZr_¡{b`m
Ordm| Ho$ {deof d¡km{ZH$ Zm_ aIZo H$s nÕ{V H$mo Zm_H$aU H$hVo h¢ &
Zm_H$aU Ûmam h_mao Mmam| Amoa \¡$bo {ddYVmnyU© OrdZ H$mo nhMmZZo H$m _mJ© àeñV hmoVm h¡&
H$m{{aÁzbg br{ëÁ`g Ho$ ÛrZm™yN˛∫m nÕ{V H$m üY¬å àma§̂  {H$`Á Wm {Og_| Ord Ho$ Zm_ Xmo eãX
hmoVo h¢ & nhbm Om{V (OrZg) H$m Am¡a Xÿgam àOm{V (ñnrerO ) H$m &

1. úu∫ƒo|å Ã\yƒÁı N˛y uƒuƒáoÁ N˛Áz N{˛Ãz §‰jÁoÁ “{?  AS1

2. nhbo dJuH$aU H$m AmYma Š`m Wm ?AS1

3. Ordm| H$mo dJuH¥$V H$aZo go Š`m bm^ “Ázoz “¯ ? AS1

4. EH$ ~rOnÌr` Am¡a Ûr~rOn{Ì`mo _o Š`m A§Va h¡?AS1

5. {X ò J ò {MÌ _| {XImE Ordm| H$mo {ìhQ>H$a Ho$ AZwma Ord gm_«mÁ`m§| Ho$ Zm_ {b{IE &AS1

6. _oam g§~§Y {H$g g§K go h¢? AS1

a) _oao eara _o ~hþV go N>oX h¡& _¢ Ob _| ahVm hÿ±& _oao nmg n¥îQ> aÁOy ^r Zhr h¡.......
b) _¢ H$sQ> hÿ± & _oao n¡am| _| H$B© OmoS> h¡ . ……………………….
c) g_wÐ _| ahZo dmbm Ord hÿ±& _oar ËdMm na H$m§Q>o h¢& eara Ajr` g_{_{V h¡…………

7. nr{eO (_N>{b`m±) aoßQ>r{b`m (g[ag¥n) Eãg (n{j`m§o) Ho$ Hw$N> gm_mÝ` bjU {b{IE &AS1

8. dJuH$aU H$s Š`m Amdí`H$Vm h¡? FÃ “zoÏ EÁú MÆÁ ü≈å úÓZÁzTz?AS2

9. EH$ {XZ {j{VOm Zo _y§J, Johÿ, _H$B©, _Q>a Am¡a B©_br Ho$ ~rOm| H$mo {^Jmo {X`m& O~ do _wbm`_
hmo J`o Vmo CgZo ~rOm| H$mo ImobZo H$s H$mo{ee H$s & Xmo ^mJm| _| \$Q>Zo dmbo Am¡a Z \$Q>Zo dmbo
~rOm| Ho$ Zm_ {bIH$a bjUm| Ho$ AZwgma nhMm{ZE & AS4

1
2
3
4
5

kmZdY©ZkmZdY©ZkmZdY©ZkmZdY©ZkmZdY©Z
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10.ßb¡{Q>ng ̀ m E{ŠS>Zm EH$ g_yh h¡ Omo g[ag¥n Am¡a ñVZYm[a`m| Ho$ ~rM H$s H$S>r ~ZmVo h¡& {dMma
H$aHo$ {b{IE {H$ BZ_o H$m¡Z go bjU nm ò Om |̀Jo & AS4

11.EoZr_¡{b`m gm_«mÁ` Ho$ A§VJ©V AH$eoê$H$s O§VwAm| Ho$ bjUm| na AmYm[aV âbmoMmQ>©
~ZmBE &AS5

12.H$eoê$H$s Ordm| H$mo uN˛å GúÃ™Ó“Áı ™ı {d^m{OV {H$`m J`m h¡? AS1

13.Ordm| H$s {dñV¥V {d{dYVm dmbo g§gma H$mo dJuH¥$V H$aZo dmbo d¡km{ZH$mo H$s gamhZm Amn
{H$g àH$ma H$a|Jo & AS6

14.gwOmVm H$m H$hZm h¡ {H$ M_JmX‹S> njr Zhr ñVZYmar h¡& Amn gwOmVm Ho$ H$WZ H$mo {H$g
àH$ma gh`moJ X|J| & AS7

_H$B© H$m nm¡Ym_H$B© H$m nm¡Ym_H$B© H$m nm¡Ym_H$B© H$m nm¡Ym_H$B© H$m nm¡Ym YmZ H$m nm¡YmYmZ H$m nm¡YmYmZ H$m nm¡YmYmZ H$m nm¡YmYmZ H$m nm¡Ym                                 Kmg H$m nm¡YmKmg H$m nm¡YmKmg H$m nm¡YmKmg H$m nm¡YmKmg H$m nm¡Ym

go_ H$m nm¡Ymgo_ H$m nm¡Ymgo_ H$m nm¡Ymgo_ H$m nm¡Ymgo_ H$m nm¡Ym “∫z Yåz“∫z Yåz“∫z Yåz“∫z Yåz“∫z Yåz H$m nm¡Ym H$m nm¡Ym H$m nm¡Ym H$m nm¡Ym H$m nm¡Ym          _y§J\$br H$m nm¡Ym         _y§J\$br H$m nm¡Ym         _y§J\$br H$m nm¡Ym         _y§J\$br H$m nm¡Ym         _y§J\$br H$m nm¡Ym

n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR>- 1
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n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR> - 2

ßbm§Q>y

eara A{d^m{OV eara gw{dH${gV Am¡a {d^m{OV

{deof g§dmhr D$ÎmH$
AZwn{ñWV

g§dmhr D$ÎmH$ g{hV

~rOmUw CËnmXH$ (~rO
Zht) {H«$ßQ>moJ¡½g

   ~rO CËnmXH$
    (\¡$ZoamoJ¡åg)

Z¾ ~rO       E§{O`moñn_©g

~«m`mo\$mBQ>m

Q>o[aS>mo\$mBQ>m

~rO _| Xmo ~rO
Xb (Ûr~rO nÌr

=S>m`H$mQ>)

    EH$ ~rO nÌr`
(_moZmoH$m°Q>)

{OåZmoñn_©g E§{O`m|ñn_©g

W¡bmo\$mBQ>m
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n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR>n[a{eîR>- 3

H$moem ñVar` {dÝ`mg

OÝVw Eo{Z_¡{b`m

D$ÎmH$ ñVar` OÝVw

~môm ËdMm Am¡a CXa ËdMm Ho$
~rM eara Jwhm AZwn{ñWV

eara Jwhm Cn[ñWVHy$Q> eara Jwhm

_Ü` ËdMr` H$moemAm| H$m {Z_m©U
ß¿Óm N˛Á˛uƒN˛Á∆ Nz˛ƒ¬ LN˛ “y H$moem

_| hmoVm h¡&

CXa Jwhm H$m {Z_m©U A§V… ËdMm Ho$
g§Hw$MZ go ~Zr W¡{b`m| Ho$ H$maU hmoVm h¡&

n¥îR> aÁOw Cn{ñWV

n¥îQ> aÁOw A{dH${gV `m Ho$db bmdm©
 AdñWm _| Cn{ñWV

n¥îQ> aÁOw H$m ñWmZ d`ñH$
_| _oê$ aÁOy bo boVr h¡&

nrerO(_N>{b m̀±) C^`Ma a¡ßQ>r{b`m EdO _¡_r{b`m

eëH$s` §Áÿ H§$Hmb,
AÝV… CnmñWr` ídgZ

Jb\$S>mo§ Ûmam

Jb\$S>m| Ûmam ídgZ
bmdm© AdñWm _|
A{YH$Va ì`ñH$ _|
\w$ñ\w$g íboî_r ËdMm

~hra H§$H$mb namo H$m
AÊS>X , A§S>o nmZr go
~mha, CS>Zo H$s j_Vm

~{ha H§$H$mb amo_ ~mhar
H$mZ, A[YH$Va {eewX

ñVZ nm`r

nmoar \o$am

grboÝQ´>oQ>m õ¬Áby “z¡™ıusÃ

{Z_oQ>moS>m

EZrbrS>m

EÁsÁz|úÁz‰gÁ

_m zbñH$m

BH$mBZmS>_}Q>m H$mS>}Q>m

d{Q>©~«oQ>màmoQ>moH$mS>}Q>m

eëH$s ~mø H$§H$mb
nmZr Ho$ ~mha A§S>o

XoZo dmbo
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h_ AnZr Am±Im| go àH¥${V H$s gw§XaVm H$m
AmZ§X boVo h¡& AnZo H$mZm| go gwarbm g§JrV gwZVo
h¢, ZmH$ Ûmam \y$bm| H$s gwJ§Y boVo h¢& Or^ go h_o
^moOZ H$m ñdmX boVo h¢ Am¡a R>§S>r hdm H$m AZŵ d
h_o ËdMm Ûmam {_bVm h¡& h_ Š`m H$a|Jo AJa
AMmZH$ h_mar Am±Im| _o VoO àH$me nS> Om` `m
J_© ~V©Z h_o Ny> Om ò? ò g^r {ñW{V`m± `h
Xem©Vr h¡ {H$ {H$g àH$ma B§{Ð`m| H$s gyMZm {_bVo
hr h_ {H$g àH$ma H$s à{V{H«$`m H$aVo h¢ ?

h_maz B§{Ð` {g\©$ h_mao ∆∫y∫ N˛Áz hr
Zhr, h_o n[a^m{fV H$aVo h¡ & Eogm Bg{bE
Š`m|{H$ Eogm Hw$N> Zht h¡ {OgH$m AZw^d h_mao
OrdZ _| BZHo$ {~Zm hmoVm h¡& Ãßy ™“nƒúÓm|
§Áoı Fã“Î Fuã¸ÆÁı Ãz Àú…b “Ázoy “{@

“™Á∫z ™uÀo…N˛ Nz˛ ÆÁzSÆoÁ Nz˛ §∫Á§∫ uƒ≈ƒ
™ı NÏ˛Z ßy å“Î@ EåzN˛ ƒ{rÁuåN˛Áı Nz˛ QÁz\ Nz˛
§Áƒ\Ót, FÃN˛Á úÓ∫Á E•ÆÁÃ “™ å“Î N˛∫ ÃNz˛@
Omo CZ gyMZmAm| H$m Cn`moJ H$a {OgHo$ g§doXZ
h_mao ZoÌ,H$mZ, ËdMm, Or^ Am¡a ZmH$ Ûmam
{Z{_©V hmoVm h¡ Am¡a {OgH$m AZw^d h_o Hw$N>
{_br goH|$S²>g _| H$amVo h¢ &

h_ h_mar g§doXZmAmo§ Ho$ ~mao _| {H$VZm
OmZVo h¢ ?

h_mar g§doXZmE± (B§{Ð`m±) Š`m H$aVr h¢?
h_mar g§doXZmAm| B§{Ð`m| H$mo ~hþV go H$m`©

H$aZo hmoVo h¡& qOXm ahZo Ho$  {bE `o h_mar _XX
H$aVo h¡, Am¡a dmVmdaU H$s Hw$N> _hËdnyU©
gyMZmAm| H$mo Omo h_mar Hw$N> J{V{d[Y`m| H$mo
à^m{dV H$aVo h¡, H$s Amoa h_| {ZX}{eV H$aVo

h¢& O¡go _O|Xma ^moOZ h_o AnZr Amoa AmH${f©V
H$aVm h¡ Am¡a h_mao _w±h _| nmZr AmZm ewê$ hmo
OmVm h¡ & h_mar g§doXZm ò h_mao gmWr H$m ñWmZ
~VmZo _| EÁƒÁÃ H$s Amdí`H$Vm Am¡a h_mao
XmoñVmo§ H$mo nhMmZZo _| ghm`Vm H$aVr h¡& H$m ©̀de
h_mar g§doXZmE h_| g§JrV, H$bm, Am¡a ì`m`m_
H$m AmZ§X boZo H$m _m¡H$m XoVr h¡&

Eogr H$B© Am¡a ^r MrO| h¡ Omo h_mar
g§doXZmE§ H$aVr h¡& {H$gr H$m VH$br\$ _| XoI
H$a AmnZo Xþ…I H$m AZw^d {H$`m hmoJm &
gm_mÝ`V`m O~ h_ {H$gr go X¥T> ^mdZmAm| go
Ow>‹T>o hmoVo h¡ Am¡a dmo Xþ…I _| hmoVo h¢ V~ h_ ^r
XþIr hmoVo h¡& ({g\©$ ^mdZmAm| go ~±Yo Zhr, CZ
n[a{ñW{V`m| go ^r à^m{dV hmo OmVo h¢, {OgH$m
h_go H$moB© g§~§Y Zhr hmoVm Am¡a [\$a ^r XþIr
hmoVo h¢& gwIm à^m{dV bmoJm| Ho$ {bE X`m go
Xþ…Ir hmoVo h¢ &

h_mar g§doXZmE§ ò g~ H¡$go nyam H$aVr
h¡? BgH$m nyam CÎma ~hþV O{Q>b h¡, na `h
gw§Xa ê$n go g§~§Õ gmYmaU A[^àm` go nyao
g§ñWmZ Ho$ Mmam| Amoa bmJy hmoVm h¡& nyar Xw{Z`m
Ho$ h_mao g§doXr à^md V§{ÌH$m g§Ho$Vm| go g§~Õ
hmoVo h¡& O~ h_ {d{^ÝZ n[a{ñW{V`m| _| AbJ-
AbJ CÎmoOZmAm| `m EH$ hr CÎmoOZm Ho$ {bE
{H$g Vah go à{V{H«$`m ̀ m CÎmaXm`r hmoVo h¢,Bg_o
`o à_wI H$V©ì` {Z^mVo h¢ &

CXmhaU Ho$ {bE ñdmX Ho$ CËnmXZ H$s _m§J
gm_mÝ`V`m h_mao eara H$s Amdí`H$Vm Ho$ AZwgma
h_mao _{ñVîH$ go hmoVr h¡ O¡go nH$s hþB© ‘N>br&

g§doXr A§J   AÜ¶m¶

6 (Sense Organs)
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nH$s hþB© _N>br H$s _hH$ em`X Hw$N> bmoJm|
H$mo AÀN>r Zht bJVr & {H$ÝVw `{X ì`{ŠV ~hþV
^yIm hmo Vmo CgHo$ nmg Xÿgam H$moB© Mmam Zht h¡
Am¡a CgHo$ eara H$mo àmoQ>rZ H$s Amdí`H$Vm h¡&
V~ AMmZH$ `hr _hH$ em`X Cgo AÀN>r bJVr
h¡&

Mmam| Amoa Ho$ dmVmdaU go CÎmoOZmE§ h_mao
eara H$mo, g§doXr A§Jm| Ûmam àmßV hmoVr h¡& BÝh|
h_ nhbo go OmZVo h¢, `o h¡ ZoÌ, H$mZ, ZmH$,
Or^ Am¡a ËdMm& AmB©E `h g_PZo H$mo H$mo{ee
H$aVo h¢ BZ CÎmoOZmAm| H$mo J«hU H$aZo H$m Am¡a
AZŵ d H$mo ì`ŠV H$aZo H$m amñVm &

g§doXZmAm| go CÎmoOZmAm| VH$

àH¥${V _| Eogo Hw$N> JwU nXmW© ahVo h¡ Omo h_mao
eara H$s g§doXZ à{H«$`m H$mo VoO H$aVo h¢& `h h¡
CÎmoOZmAm| H$mo ~T>mZo dmbo CÎmoOH$ & gyMZmAm| H$m
dhZ BZ CÎmoOH$m| Ûmam hmoVm h¡, Omo CÝh| g§doXr
A§Jm| _| nm ò OmZo dmbo J«mhr A§Jm| Ûmam àmßV hmoVo
h¡ Am¡a {\$a ò V§{ÌVm g§Ho$Vm| _| n[ad{V©V {H$ ò
OmVo h¢& ò g§Ho$V V§{ÌH$mAm| Ûmam _{ñVîH$ VH$ bo
Om ò OmVo h¢ Am¡a à{H«$`m Ûmam CÎmoOZmAm| H$s
aMZm hmoVr h¡& CXm. O~ namd{V©V àH$me EH$
har nÎmr Am¡a CgHo$ Mmam| Amoa go ZoÌm| Ho$ J«{hH$mAm|
VH$ nhw±MVr h¡ V~ `h V§{ÌH$m g§Ho$Vm| _§o ~Xb
OmVo h¡& `hr g§Ho$V _{ñVîH$ VH$ nhþ±M H$a h_|
hao a§J Am¡a AmH$ma H$m Am^mg H$amVo h¢, {Ogo h_
nÎmr Ho$ ê$n _| XoIVo h¢ &

g^r g§doXr pH«$`m{d{Y`m| H$m Ho$ÝÐ _{ñVîH$
hmoVm h¡& Bgo gßr gyMZmEÂ g§doXr V§{ÌH$mAm| go
àmßV hmoVr h¡& `o g§doXr V§{ÌH$mE§ g§Ho$Vm| H$mo
bmVr h¢ Omo BÝh| g§doXr A§Jm| Ûmam {_bVo h¢ Am¡a
`o g§Ho$V Xÿgao àH$ma H$s V§{ÌH$mAm| {OÝh| YÁ¬N˛
oÊufiN˛Á N˛“oz “¯,  Ho$ Ûmam Xÿgao ^mJm| H$mo ^oO
{X`o OmVo h¢ & Omo à{V{H«$`m Xem©Vo h¢ &

CXmhaU O¡go Amn EH$ _ÀN>a H$mo n¡a na
H$mQ>Vo hþE AnZr Am±Im| go XoIVo h¢& n[aUm_
ñdê$n _moQ>ma V§{ÌH$mE± _{ñVîH$ Ûmam hmWm| H$mo
Cgo _maZo H$m g§Ho$V nhþ±MmVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-1 V§{ÌH$m à{Vñn§XZV§{ÌH$m à{Vñn§XZV§{ÌH$m à{Vñn§XZV§{ÌH$m à{Vñn§XZV§{ÌH$m à{Vñn§XZ

{H«$`m{d{Y -1
AnZr H$mnr _| boI H$s Hw$N> n§{ŠV`m± {b{IE&
boI _| CÎmoOZm Am¡a à{V{H«$`m, g§doXr Am¡a

_moQma H$m`m] _| g§§doXr A§Jm| H$s gå~ÕVm Ho$
{df` _§o {b{IE &

Š`m Amn gmoMVo h¢ {H$ h_mao g§doXr A§J
{_bH$a H$m ©̀ H$aVo h¡? Š`m|? Š`m| Zhr?
g^r CÎmoOZmE Â à{V{H«$`m VH$ Zht nhþ±MVr

Ho$db Hw$N> {d{eîQ> ñVa H$s CÎmoOZmE§ hr à{V{H«$`m
VH$ nhþ±MVr h¡& {deof ñVa Ho$ Z hmoZo na CZ_o
hþE n[adV©Z EåÏßƒ å“Î “Ázoz h¢ &

{H«$`m{d{Y-2
EH$ MwQ>H$s MrZr EH$ ½bmg nmZr _| Kmo{bE&

Bg_| go WmoS>m nr{OE ,Š`m `h _rR>Á ñdmX H$m
h¡? Š`m| ?

 AbJ-AbJ gmÝY«Vm dmbo MrZr Ho$ Kmob
~Zm H$a Amn H$mo{ee H$a gH$Vo h¢ & ghr T>§J go
Zmn Vmob H$a `o Kmob ~ZmB©E Am¡a nVm bJmB©E
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EH$ X¥{îQ> nrN>¬z Ho$ B{Vhmg na

àmMrZ H$mb go d¡km{ZH$ ^r B§{Ð`m| H$mo boH$a M{H$V Wo & bJ^J 2300 df© nhbo ßboQ>mo A¡a [\$a
E[añQ>mQ>b Zo _mZd H$s nm±M B§{Ð`m| H$m CëboI {H$`m h¡, {Og_| go ñne© g§doXZ g~go _hËdnyU© _mZm
OmVm h¡& àmMrZ ^maV Am¡a MrZ Ho$ Am¡fY boI nÌm| _§o ^r B§{Ð`m| H$m CëboI {_bVm h¡& VËníMmV
hOmam| dfm] VH$ B§{Ð`m| Ho$ {df` na H$moB© CëboI V~ VH$ Zhr {_bm. O~ VH$ Eb~aQ>g _¡½Zg Zo
AnZm `moJXmZ Zht {X`m & (bJ^J1220 E.S>r)

`o BQ>br Ho$ EH$ MM© Ho$ nmXar Wo& ̀ o üH¥${V Ho$ ~hþV àIa àojH$ Wo Am¡a {dkmZ H$o$ ào_r Wo, FÝhm|Zo
E[añQ>mQ>b Ho$ _Vm| H$m AZwgaU {H$`m& {H$ÝVw Cg na {Q>ßnUr ̂ r H$r Am¡a nhbr ~ma Bgo g^r VH$ nhw±Mm`m
Am¡a MMm© Ho$ {bE àñVwV {H$`m & BÝhm|Zo nhbr ~ma ñne© Ho$ g§doXZ _| V§{ÌH$mAm| Ho$ H$m ©̀ H$mo àñVwV {H$`m&

g§doXZ H$s H$m ©̀ N˛Áz {dñVma go AÜ``Z 17 dt eVmãXr go {H$`m J`m& ̀ h Eogm àma§{^H$ g_` Wm O~
ZoÌm| Ho$ {bE ghm`H$ hmoZo dmbo H$B© CnH$aUm| H$m A{dîH$ma hþAm, {Oggo gm\$ Am¡a AÀN>m XoIm Om
gHo$& OmohmÝg Ho$nba EH$ (1600 AD) à{gÕ d¡km{ZH$ hþE {OÝhm|Zo AnZm `moJXmZ A§V[aj {dkmZ

_| n¥Ïdr Ho$ Ky_Zo Am¡a MŠH$a H$mQ>Zo _| {X`m A¡a ZoÌ H$mo g§doXr A§JHo$ ê$n
_| ñWm{nV {H$`m& d¡km{ZH$m| Zo ZdrZ dfm] _| ,Z`o {ZarjUmo go naXm
CR>m`m H$s H¡$go h_maz B§{Ð` H$m ©̀ H$aVz h¡ Am¡a g^r {dñ_` nyU© O{Q>b
Am¡a  _Zng§X H$m`© ^r `o H$a gH$Vo h¢, ^bo hr h_ Bggo AdJV hmo
`m Z hmo & {dÚwV agm`{ZH$ AmYma na V§{ÌH$m g§Ho$Vm| Ho$ àgmaU Am¡a
_{ñVîH$ Ho$ {deof ^mJm| Ho$ H$m`© ^r g§doXZm| go g§~Õ hmoVo h¢ Bgo ^r
R>rH$ go g_P gH$Vo h¢ &

B§{Ð`m| H$s g§»`m, E[añQ>moQ>o{b`Z H$mb go 19 dt eVmãXr VH$ 5
Wm& ZdrZ `wJ _| `h Z§~a h_mao eara Ho$ g§doXr A§Jm| H$m _hËd
~VmVm h¡&

hmbm{H$ ̀ h nhbo go _mZ {b`m J`m h¡ {H$ _mZd _| 5 B§{Ð`
hmoVr h¡ na dmñVd _| Æz em`X Am¡a A[YH$ hmoVo h¡& Få™ o EH$
g§doXZ ñne© H$m hmoVm h¡ Omo X~md H$mo g_{n©V h¡& Xÿgam Vmn
Am¡a R>§S> Ho$ {bE, EH$ Am¡a Va§J g§aMZm Ho$ {bE Am¡a Ho$db
EH$ h_mao nma§n[aH$ ñne© Ho$ g§doXZ Ho$ {bE &

{H$ MrZr H$s {H$VZr _mÌm dmbo Kmob go g§doXZ
ewê$ hmoVm h¡& (Amn ha ~Áa Mm` H$s MåMM go
EH$ Mm¡WmB© Må_M MrZr br{OE & Omo bJ^J 2
J«m. hmoJm & Bg àH$ma AmnH$mo AmgmZ hmoJm &

AmnZo H$^r Ü`mZ {X`m hmoJm {H$ Mm` `m
H$m°\$s nrVo g_` `{X h_ ~rM _rR>m Im boVo h¢

V~ h_| Mm` `m H$m°\$s nhbo Ky±Q> H$s Anojm Omo
h_Zo _rR>m ImZo Ho$ nhbo {b`m Wm, \$sH$s bJVr
h¡ (Bg{bE Mm` `m H$m°\$s Ho$ gmW Z_H$sZ
AÀN>m bJVm h¡&

Eogm Bg{bE hmoVm h¡ Š`m|{H$ CÀM ñVa H$s
CÎmoOZmE§ {ZMbo ñVa H$s CÎmoOZmAm| go T>H$
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OmVo h¢& VobwJy H$s Bg H${dVm H$mo `mX H$s{OE
""{VZJm-{VZJm do_y Vr` CÝZmXr &'' BgH$m
AW© h¡- ImVo-ImVo H$S>dm ^r _rR>m bJVm h¡&

h_o AnZo g§doXr A§Jm| Ho$ n[adV©Z N˛Áz ú“YÁååz
ƒÁ¬z _mZZm Mm{hE & AJa Amn H$^r J_u Ho$
{XZm| _| R>§S>o nmZr _| Hw$X|Jo Vmo Amn OmZ|Jo H$s dmo
g§doXZ n[adV©Z go J§^raVm go à^m{dV hmoVm h¡&
dmñVd _§o CÎmoOH$m| H$m _w»` H$m`© n[adV©Z H$m
nVm bJmH$a ~mhar Xþ{Z`m _| CX²KmofUm H$aZm
h¡& O¡go- àH$me H$m M_H$Zm, nmZr H$s ~m¡N>ma,
gwB© H$m Mw^Zm, ~mXbm| H$m JaOZm BË`m{X& h_mao
g§doXr A§Jm| _| Omo J«{hH$mE§ nmB© OmVr h¡, do
~XbVr KQ>ZmAm| H$s gyMZmAm| H$mo BH$Q²>R>m H$aZo
H$s {deofk hmoVr h¡&

d¡go h_mar B§{Ð`m± n[adV©Z ImoOr hmoVr h¡&
gm_mÝ`V`m N>moQ> o n[adV©Z `m An[ad{V©V
CÎmoOZmAm| na Ü`mZ Zht XoVr & h_mar B§{Ð`m±
~XbVr hþB© CÎmoOZmAm| Ho$ AZwgma Yrao-Yrao gMoV
hmo H$a {ñWa hmo OmVr h¡& O¡go CXm. {àqQ>J àog
(N>nmB© H$m H$m‹aImZm) _| `{X H$moB© N˛™|YÁ∫y
O~ nhbo {XZ OmVm h¡ V~ dhm± H$s AmdmO|
CgHo$ {bE AghZr` hmoVr h¡& naÝVw O¡go-O¡go
{XZ {~VVo h¢, Cgo CZ AmdmOm| H$s AmXV hmo
OmVr h¡ Am¡a dmo AmdmO| Cgo ~war Zht bJVr &

Š`m BZ g~H$m _Vb~ _mZd g§doXZ H$mo
g_PZm h¡? BgH$m gm_mÝ` CÔoí` `h h¡ - h_
~Zo h¢, CÎmoOZmAm| _| n[adV©Zm§o H$s ImoO Ho$ {bE
VWm ~ma-~ma AnZmB© OmZo dmbr CÎmoOZmAm| Ho$
g§~§Ym| Ho$ {bE &

h_mao ÃÊƒzty A§J
O¡go h_ g~ OmZVo h¢, h_mao nm±M g§doXr A§J

h¡, ZoÌ, H$mZ,ËdMm, ZmH$ Am¡a Or^ & BZ g§doXr
A§Jm| _| g§doXr J«{hH$mE± hmoVr h¡& àË`oH$ àH$ma
H$s J«{hH$m {H$gr {deof àH$ma H$s CÎmoOZm Ho$
{bE A[YH$ g§doXZerb hmoVr h¡&

 1. Am±I

X¥{îQ> ghm`H$ hmoVr h¡, h_| h_mar BÀN>mZwgma
dñVwAm| _| ^` Am¡a h_mao ~mhar dmVmdaU _|
hmoZo dmbo n[adV©Zm| H$mo nhMmZZo Am¡a CÝh| AnZo
AZwgma AnZmZo _| & Vmo `h X¥{îQ> V§Ì {H$g
àH$ma H$m`© H$aVm h¡? h_ Hw$N> {H«$`mAm| Ûmam
Am¡a {ZåZ ^mJ H$mo nT>H$a Bg H$m nVm bJm`|Jo&

{H«$`m{d{Y-3
1. AnZo {_Ì Ho$ ZoÌ H$s ~mø aMZm H$mo

Ü`mZ go Xo{IE, BgH$m {MÌ ~Zm H$a
Zm_m§H$Z H$s{OE& (Amn Bg ^mJ _|
{X ò J ò {MÌ H$s ghm`Vm bo gH$Vo
h¢&)

2. gm_mÝ` àH$me _| AnZo {_Ì Ho$ ZoÌ
JmobH$ H$mo Ü`mZ go Xo{IE& [\$a Q>mM© go
Cg Am±I _| àH$me S>m{bE &
CgH$s à{V{H«$`m Š`m hmoJr? Am¡a Eogm
Š`mo§ hmoVm h¢?

{MÌ{MÌ{MÌ{MÌ{MÌ-2(a) _mZd ZoÌ_mZd ZoÌ_mZd ZoÌ_mZd ZoÌ_mZd ZoÌ
ew³b nQ>b

ZoÌ nQ>b

nwVbr

Vmb

B©[ag

ao{Q>Zm
’$mo{dAm

a³V nQ>b

A§Y{~ÝXþ

Fig 2(b) _mZd ZoÌ_mZd ZoÌ_mZd ZoÌ_mZd ZoÌ_mZd ZoÌ: AZw^mJr¶ Ñí¶AZw^mJr¶ Ñí¶AZw^mJr¶ Ñí¶AZw^mJr¶ Ñí¶AZw^mJr¶ Ñí¶

Oobr H$j

ObH$j

Ñ{ï> V§{ÌH$m
íbmo{î_H$m
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A~ AnZo {_Ì go Xmo {_ZQ> VH$ ZoÌ ~§X
aIZo Ho$ {bE H${hE& A~ Cgo ZoÌ ImobZo Xr{OE&
§yM _| {ñWV N>moQ>o H$mbo ^mJ Ho$ AmH$ma H$mo
Xo{IE, AnZo {_Ì goH${hE {H$ dmo ZoÌ H$mo O~aXñVr
Iwbm aIo Vm{H$ Amn Cg na Q>mM© go àH$me S>mb
gHo$& N>moQ>o H$mbo ^mJ H$mo Š`m hmoVm h¡, Ü`mZ go
Xo{IE &

Š`m hþAm N>moQ>o Jhao ^mJ H$m {Ogo nwVbr `m
ß ỳ{nb H$hVo h¢? AZw_mZ bJmB©E &

ZoÌ H$s g§aMZm

h_mao ZoÌ _| ZoÌ nbH$, ZoÌ N˛Ázb∫, ^m¢Æz
Am¡a Alw J§«{W`m± hmoVr h¡& EH$ nVbr ZoÌ íbmo{î_H$m
ZoÌ Ho$ gm_Zo dmbmo ̂ mJ H$mo T>H$Vr h¡& ZoÌ JmobH$
ZoÌ Ho$ ZoÌ H$Q>moa _| {ñWV hmoVm h¡& ZoÌ JmobH$ H$m
1/ 6 ^mJ hr h_| {XImB© XoVm h¡&

ZoÌ _| VrZ _w»` ñVa hmoVo h¢ & ò h¢ - 1.
ewŠb nQ>b 2. aŠV nQ>b 3. Ñ[îQ> nQ>b & g~go
~mhar _moQ>r, H$R>moa, aoeoXma AbMrbr Am¡a g\o$X
a§J H$m ñVa ew³b nQ>b H$hbmVr h¡& ew³b nQ>b
H$m A§{V‘ {gam Ñ{ï> V§{ÌH$m go Ow‹S>Vm h¡& ewŠb
nQ>b Ho$ C^ao ^mJ H$mo H$m{Z©`m H$hVo h¢ & Xÿgam
ñVa aŠV nQ>b h¡& `o H$mbo a§J H$s hmoVr h¡ Am¡a
Bg_| H$B© aŠV dmh{Z`m± hmoVr h¡& Ho$db ß`y{nb
H$mo N>moS> H$a nyam ̂ mJ Bggo T>H$m ahVm h¡& ß ỳ{nb
Ho$ Mmamo Amoa H$m ̂ mJ Omo aŠV nQ>b go ~ZVm h¡,
AmB[ag H$hbmVm h¡& Bg_| d¥ÎmmH$ma Am¡a AZwX¡Ü`©
_m§gno{e`m± nmB© OmVr h¡& ß`y{nb Ho$ R>rH$ úyZz
A^`Vb _| b¡§g nm`m OmVm h¡, Omo {gbr`ar
_m§gno{e`m| Am¡a bQ>H$Vo o§VwAm| go OwS>m hmoVm h¡&

b¢g ZoÌ JmobH$ N˛Áz Xmo ^mJmo _| ~±Q>Vm h¡&
AJbo ̂ mJ H$mo Ob N˛q Am¡a {nN>bo ̂ mJ H$mo Oobr
N˛q H$hVo h¡& Ob N˛q _| Ob ^am hmoVm h¡ Am¡a
Oobr N˛q _| Oobr O¡gm nXmW© hmoVm h¡&

X¥{îQ> nQ>b ‘| e§Hw$-ebmH$ nm¶o OmVr h¡&
X¥{îQ> nQ>b Ho$ Ho$ÝÐ H$m ^mJ AY {~ÝXþ H$hbmVm
h¡& Bg ñWmZ na à{Vq~~ Zht ~ZVm& BgHo$ nmg
EH$ nrV {~§Xþ ̂ r hmoVm h¡& Bg ñWmZ na à{Vq~~
g~go A[YH$ gm\$ ~ZVm h¡, BgH$mo _Hy$bm ^r
H$hVo h¢ &

ZoÌ H$s H$m ©̀ {d{Y…

X¥{îQ> g§doXZX¥{îQ> g§doXZX¥{îQ> g§doXZX¥{îQ> g§doXZX¥{îQ> g§doXZ

Amn ZoÌ H$mo EH$ àH$ma go dr{S>`mo H¡$_am
g_P gH$Vo h¢ & {Ogo _{ñVîH$ Xþ{Z`m H$m
Mb{MÌ ~ZmZo Ho$ Cn`moJ _§o bmVm h¡& H¡$_ao Ho
g_mZ ZoÌ ^r b¢g Ûmam àH$me BH$Q²>R>m H$aVm h¡
Am¡a Cgo Ho$ÝÐr`^yV H$a X¥{îQ> nQ>b Ho$ nrN>o Ho$
^mJ _| à{V{~å~ ~ZmVm h¡& b¢g à{Vq~~ H$mo
~m`o go Xm`o Am¡a D$na go ZrMo nbQ> XoVm h¡&
(AmnZo àH$me na nmR> _| nT>m hmoJm {H$ H¡$go h_|
b¢g Ûmam CbQ>m, Cna go ZrMo H$s Amoa à{Vq~~
àmßV hmoVm h¡& ̀ o CbQ>r X¥{îQ> _{ñVîH$ H$s g§aMZm
H$mo à^m{dV H$aVr h¡& Omo g§doXZ à{H«$`m dmbo
joÌm§ _| CbQ>r X¥{îQ> H$m H«$_ ~Zm`o aIVr h¡&
Bg{bE g§doXr A§Jm| X²mam A{YH$Va gyMZmE§
_{ñVîH$ Ho$ {dn[aV {Xem H$mo nma H$aVr h¡&
Cgr àH$ma _{ñVîH$ Ho$ g§doXr ^mJm| ‘| eara Ho$
ZŠeo bmj{UH$ ê$n go {dn[aV Am¡a CbQ>o hmoVo
h¡& {H$ÝV {S>{OQ>b H¡$_am gmYmaU BboŠQ´>m{ZŠg
à{V{~å~ ~ZmVm h¡& ZoÌ _| ~ZZo dmbo à{V{~å~
H$s _{ñVîH$ _§o AmJo H$s {dñV¥V à{H«$`m hmoVr h¡&

ZoÌ Ho ò {d{eîQ> bjU Cgo Xÿgao g§doXr
A§Jm| go AbJ H$aVo h¢& Omo àH$me Va§Jmo H$s
gyMZmAm| H$mo boZo `mo½` hmoVr h¡ Am¡a [\$a üN˛Á∆
Ho$ bjUm| H$mo V§{ÌH$m g§Ho$Vm| VH$ nhw±MmVo h¢
{OgH$s à{H«$`m _{ñVîH$ H$a gH$Vm h¡&
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g§doXr A§Jg§doXr A§Jg§doXr A§Jg§doXr A§Jg§doXr A§J80

àH$me D$Om© H$mo gmoI H$a Odm~ _| V§{ÌH$m H$mo
üuoÃÁ∫ tzoz “¯@ (X¥{îQ> embmH$m`| Am¡a X¥{îQ>
e§Hw$)

{H$ÝVw Xmo àH$ma H$s àH$me J«{hH$mE§ Š`y
hmoVr h¡? h_mao ZoÌ H$^r A§Yoao Ho$ ZOXrH$ Am¡a
H$^r Vrd« amoeZr _| ^r H$m`© H$aVr h¡& `o Xmo
àH$ma H$s {H«$`m go OwS>o n¥WH$ J«{hH$m H$mo{eH$m
Ho$ AmH$ma Ho$ AZwgma CX²oí` H$mo nyam H$aZo Ho$
{bE Zm_m§{H$V H$s JB© h¡&

bJ^J 125 {_{b`Z gyú_ X¥{îQ> embmH$m |̀
{OZ_| amoS>mo[ßgZ Zm_H$ a§OH$ hmoVm h¡& {Oggo
amV _| {XImB© XoVm h¡& `h a§OH$ H$_ amoeZr _|
nhMmZZo H$m g§doXZ H$am gH$Vm h¡ {H$ÝVw BVZm
gm\$ Zht {H$ h_ a§Jm| H$mo nhMmZ gHo$ &

{MÌ{MÌ{MÌ{MÌ{MÌ-3   ∆ÊNÓ˛ EÁ{∫ ∆¬ÁN˛

a§Jm| H$mo ñnîQ> n¥WH$ nhMmZZo Ho$ Amdí`H$
H$m`© Ho$ {bE bJ^J 7 Aa~ X¥{îQ> e§Hw$ {OZ_§o
Am`moS>mo{ßgZ Zm_H a§OH$ hmoVm h¡ & Vrd« amoeZr
_| XoIZo H$m H$m`© H$aVo h¡& àË`oH$ e§Hw$ {dp{eîQ>
àH$me Va§Jm| O¡go Zrbm, bm¬ `m nrbm Am¡a H$B©
a§Jm| Ho$ {_bZo go ~Zo a§Jm| H$s ú“YÁå H$aVo h¢ &
Bg{bE nrbo  IoV àmV… H$mb _| gyaO H$m bmb a§J

Zrbm AmH$me Am¡a àH¥${V Ho$ Xÿgao a§Jm| H$m g§doXZ
hmoVm h¡& {MÌ  5E Am¡a 5 ~r H$mo Ü`mZ go XoIVo
h¢ &

X¥{îQ> e§Hw$ A{YHVa X¥{îQ> nQ>b Ho$ Ho$ÝÐ Ho$
N>moQ>o go joÌ _| {Ogo \$mo{d`m H$hVo h¢, EuáN˛
hmoVo h¢& Omo h_| EH$X_ ñnîQ> X¥{îQ> àXmZ H$aVm
h¡&

ò X¥{îQ> nQ>b _| hmoVm h¡? àH$me g§doXr ñVa
H$s H$mo{eH$mE ZoÌ Ho$ nrN>o d¡go hr H$m`© H$aVr h¡
O¡go {S>{OQ>b H¡$_am H$s àH$me g§doXr {Mn H$aVr
h¡& {H$ÝVw H¡$_am go MrOo JbV hmo gH$Vr h¡&
CXmhaU Ho$ {bE CZ bmoJm| Ho$ b|g Omo nmg H$s
X¥{îQ> Ho$ hmoVo h¡& à{V{~å~ H$mo X¥{îQ> nQ>b Ho$
H$ar~ H|${ÐV H$aVo h¢& Am¡a CZHo$ b|g Omo Xÿa
X¥{îQ> Ho$ hmoVo h¡& CZH$m Ho$ÝÐ q~Xþ, X¥[îQ>nQ>b Ho$
nrN>o VH$ ~T>Vm h¡& H$moB© ^r à{V{~å~, ghr
bogm| Ho$ {~Zm gm\$ Zht hmoVo &

ZoÌ H$s H$mo{eH$mE§ Am¡a CÎmH$

X¥{îQ> nQ>b H$m Agbr H$m ©̀, àH$me g§doXr
H$mo{eH$mAm| Ûmam {H$`m OmV h¡, {OÝh| àH$me
J«{hH$mE H$hVo h¡& `o àH$me J«{hH$m`o Xmo AbJ
àH$ma H$s {d{eîQ> H$mo{eH$mAm| Am¡a H$moÝg Omo
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h_mao Ñ{îQ> JmobH$mo§ H$s J{V Ho$ Ûmam h_
\$mo{d`m H$m Cn`moJ H$a AnZr BÀN>mZwgma dñVwAm|
H$mo Ñ{îQ>JV H$aVo h¢& O¡go - _wI Ho$ ^mJ `m
\y$b&

X¥{îQ> nQ>b (ao{Q>Zm) ™ı Am¡a ̂ r H$B© àH$ma H$s
H$mo{eH$mEÂ hmoVr h¡ Omo grYo àH$me H$m à{VuN¿̨ ÆÁ
Zht H$aVr& `h àH$me J«{hH$mAm| (ebmH$m`|
Am¡a e§Hw$) Ho$ àoaUmAm| H$mo BH$Q²>R>m H$aZo Ho$ H$m`©
H$mo g§^mbVr h¡ Am¡a CÝh| V§{ÌH$mAm| _| H¡$X H$aVr
h¡& Hw$N> Am¡a àH$ma H$s J«m{hH$m H$mo{eH$mE§ Omo
dñVw H$s gr_m Am¡a {H$Zmao H$m Am¡a Hw$N> àH$me,
N>m`m Am¡a J{V H$m g§doXZ XoVr h¡, H$s Cn{ñW{V
H$m ^r hmb hr _§o nVm Mbm h¡&

V§{ÌH$m H$mo{eH$mE§ JQ²>R>m ~ZmH$a X¥u…b V§{ÌH$m
~ZmVr h¡, Omo X¥{îQ> gyMZmE Â ZoÌ go _{ñVîN˛> H$mo
nhþ±MmVr h¡&

`hm± {\$a go ò g_PZm Amdí`H$ h¡ {H$ Ñ{ï>$
V§{ÌH$m H$^r ̂ r àH$me H$mo Zht bo OmVr (g§dhZ)&
Ho$db V§{ÌH$m àoaUmAm| Ho$ Z_yZo Omo gyMZmAm| H$mo
bo OmVo h¢ CZH$mo AmZo dmbo àH$me go br OmVr h¡&
àË òH$ ZoÌ Ûmam XoIy J`y H$moB© ̂ r ƒÀoÏ Ho$ Ñí` _|
WmoS>m A§Va hmoVm h¡& _{ñVîH$ XmoZm| ZoÌm| Ho$ X¥í` H$mo
EH$ H$aHo$ 3 S>r {MÌ ~ZmVm h¡&

{d{MÌ ~mV `h h¡ {H$ àË`oH$ ZoÌ ‘|o
X¥{îQ> nQ>b H$m dh N>moQ>m gm ^mJ Omo g^r bmoJm|
Ho$ {bE A§Y ^mJ h¡ Š`m|{H$ X¥{îQ> nQ>b Ho$ Bg
^mJ _| àH$me J«{hH$mE§ Zhr hmoVr & `h A§Y
{~ÝXþ àË`oH$ ZoÌ Ho$ Cg ñWmZ na hmoVm h¡ Ohm±
X¥{îQ> V§{ÌH$m hmoVr h¡& {Og H$maU X¥{îQ>JV joÌ _|
WmoS>m ñWmZ [aŠV hmoVm h¡& naÝVw AmnH$mo A§YmnZ
AZw^d Zht hmoVm Š`m|{H$ Omo EH$ ZoÌ go MyH$Vm
h¡ dmo Xÿgao ZoÌ Ûmam XO© hmo OmVm h¡ Am¡a
_{ñVîH$ Cg {~ÝXþ Ho$ nrN>o Ho$ X¥î` Ho$ AZwê$n
OmZH$mar ^a XoVm h¡&

                     {H«$`m{d{Y$-4
EH$ {H$Vm~ H$mo hmW H$s Xÿar na nH$S>o

a{IE& A~ grYr Am±I H$mo ~§X H$s{OE Am¡a ~mB©
Am±I H$mo grYo {H$Vm~ H$mo Xo{IE & grYr Am±I H$mo
~§X {H$ òhþE {H$Vm~ H$mo Yrao go ZOXrH$ bo H$a
AmB©E & O~ `h 8 go 10 B§M Xÿa hmoVr h¡ V~
paŠV ñWmZ bwßV hmo OmVm h¡, Š`m|{H$ ̀ h AmnH$s
~mB© Am±I Ho$ A§Y q~Xþ na hmoVr h¡& na AmnH$mo
dh {N>Ð X¥{îQ>JV joÌ _| {XImB© Zht XoVm &
Š`m|{H$ AmnH$m X¥{îQ> V§Ì Cg paŠV ñWmZ H$mo ^a
XoVm h¡& Cg gyMZm go Omo Zrbr bH$sa Ho$ XmoZm|
Amoa go {_bVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-4

ZoÌ gwajm

àË`oH$ ZoÌ, ZoÌ H$dM, nbH$m|, ^m¡±Am|
VWm Alw J«§{W`m| go gwa{jV ahVr h¡& ZoÌ Ho$
gm_Zo Ho$ ^mJ H$mo EH$ nVbr {Pëbr T>Ho$ ahVr
h¡& Bg {Pëbr H$mo ZoÌ íbo{î_Hm H$hVo h¢ &
íbo{î_H$m nmaXe©H$ E{n[W{b`_ H$s ~Zr hmoVr
h¡& `h ZoÌ Ho$ {bE gwajm H$dM ^r hmoVr h¡&
H$^r ^r `{X H$moB© AZMmhm nXmW© Bg H$dM Ho$
g§nH©$ _| AmVm h¡ V~ Alw J«§{W`m CÎmo{OV hmo
Cgo Ymo H$a ~mha {ZH$mb XoVr h¡& ZoÌ JmobH$ _§o
Omo nXmW© ^aohmoVo h¢ ( Ob doí_ Am¡a Oobr doí_
_| ) `h `m§{ÌH$s` PQ>H$m| go b|g Am¡a ZoÌ Ho$
Xÿgao ̂ mJm| H$s ajm H$aVo h¢ & ewŠb nQ>b (ñH$boam)
H$m nmaXeu H$m{Z©̀ m EH$X_ ñdÀN> {IS>H$s Ho$
g_mZ hmoVm h¡, Omo AmB[ag Ho$ gm_Zo hmoVm h¡&
`h ZoÌ H$mo Iwbo _| grYo àH$me go ajm H$aVm h¡&
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g§doXr A§Jg§doXr A§Jg§doXr A§Jg§doXr A§Jg§doXr A§J82

   gmo{ME Am¡a MMm© H$s{OE

   Š`m hmoJm `{X h_mar nbHo$ Zhr hmoJr?
  Š`m Alw h_mao {bE AÀN>o h¢ ?

ZoÌ- Hw$N> aMZmEZoÌ- Hw$N> aMZmEZoÌ- Hw$N> aMZmEZoÌ- Hw$N> aMZmEZoÌ- Hw$N> aMZmEÂ ì`dñWm Ho$ {bE ~Zr hþB© ì`dñWm Ho$ {bE ~Zr hþB© ì`dñWm Ho$ {bE ~Zr hþB© ì`dñWm Ho$ {bE ~Zr hþB© ì`dñWm Ho$ {bE ~Zr hþB©
h¢ &h¢ &h¢ &h¢ &h¢ &

AmB{∫Ã (úu∫ƒz∆) EH$ _m§gb aMZm h¡ Omo
ß`y{nb Ho$ AmH$ma H$mo R>rH$ H$aVr h¡& `o Am¡a
Hw$N> Zht {g\©$ [aŠV ñWmZ hmoVm h¡ Omo AmB©[ag
Ho$ _Ü` Am¡a b¢g Ho$ gm_Zo hmoVm h¡&

 Ãyu¬Æ∫y ™ÁÃúzu∆ÆÁÂ EÁ{∫ NÊ˛g∫Á ¬{ãÃ Nz˛
Nz˛ã¸ N˛Áz Ã™ÁÆÁzu\o N˛∫oÁ “{@

[H«$`m{d{Y-5
1. AmnHo$ {_Ì Ho$ ZoÌ Ho$ AmB[ag Am¡a CgHo$

Mmam| Amoa H$mo Ü`mZ go Xo{IE& Š`m Amn
ß`y{nb H$mo XoI nm`o ?

2. AmnHo$ {_Ì Ho$ ZoÌ _| AmB©[ag Ho$ a§Jm| Am¡a
Z_yZm| H$mo Ü`mZ go Xo{IE &

Š`m EH$ go Xÿgao ZoÌ _| H$moB© A§Va h¡? H$_ go
H$_ Xg bmoJm| H$mo MwZ H$a CZHo$ n[aUm_ ZmoQ>
H$s{OE & hmW Ho$ b|g H$m Cn`moJ H$a ZOXrH$ go
{ZarjU H$s{OE& AnZo narjU H$mo H$mnr _| ZmoQ>
H$s{OE &

Š`m Amn OmZVo h¢?
n[aM` nÌ O¡go AmYma nÌ XoVo g_` do

AmnHo$ ZoÌm| H$s \$moQ>m| ItMVo h¢& Š`m Amn
OmZVo hmo do AmnHo$ ZoÌ _| Š`m \$moQ>m| ItMVo
h¡& àË òH$ Ho$ AmB©[ag Ho$ AmH$ma ÆÁ Z_yZo _|
A§Va hmoVm h¡& Bgo nhMmZ Ho$ ê$n _| Cn`moJ
boVo h¢, O¡go C§J{b`m| Ho$ {ZemZm| H$mo Cn`moJ
{H$`m OmVm h¡&

h_mar ZoÌ Ho$ b¢g ~hþV {deof hmoVo h¢& `o
u˚G¬ Am¡a pH«$ñQ>bmB©Z àH¥${V Ho$ hmoVo h¡&
BZH$m AmH$ma Hw$N> hX VH$ ì`d{ñWV {H$`m

Om gH$Vm h¡, {Oggo H$em^r` _m§gno{e`mo
Am¡a Adbå~H$mar ñZm ẁ H$s ghm`Vm go BgH$s
Ho$ÝÐr` b§~mB© H$mo ~Xbm Om gHo$ & ò b¢g Ho$
AmH$ma H$mo _Ü` go A[YH$ CÎmb _| ~Xb
gH$Vo h¢ &

[H«$`m{d{Y-6
1. Vrd« àH$me dmbo ñWmZ go EH$X_ A§Yoao H$_ao

_§o OmB©E& Š`m hmoJm ?
2. Hw$N> Xoa A§Yoao H$_ao _o ~¡R>o a{hE&[\$a Vrd«

àH$me dmbo H$_ao _| OmB©E& Š`m hmoJm ?
Š`m Amn OmZVo hmo {H$ EH$ à{V{~å~ H$m

à^md X¥{îQ> nQ>b na 1/16 goH|$S> VH$ ahVm h¡&
`{X {H$gr ^r dñVw H$m AMb à{V{~å~ 16 goH|$S>
go ^r Vrd« Xa go nS>Vm h¡ Vmo ZoÌ H$mo ò J{V
H$aVm hþAm {XImB© XoVm h¡& h_ Mb{MÌ H$mo Eogo
hr XoIVo h¢ &

ZoÌ Am¡a ß¿ÁÊuo
[H«$`m{d{Y-7

Xmo g_mZ AmH$ma Ho$ g\o$X nona Ho$ Qw>H$S>o
br{OE & EH$ nona na qnOao H$m {MÌ ~ZmB©E
Am¡a Xygao na VmoVo H$m [\$a EH$ H$mS>r H$mo nona
Ho$ Imbr dmbo ^mJ H$mo Jm|X H$s ghm`Vm go Bg
àH$ma Omo{S>E {H$ {MÌ CgHo$ ~Jb _| {XImB© Xo&
gyIZo na H$mS>r H$mo XmoZmo hWo{b`m| Ho$ ~rM nH$S>
H$a bJmVma Kw_mBE &

Amn Š`m XoImoJo ? H$ënZm H$s{OE Eogm Š ỳ
EÁFL h_ {ZåZ {MÌm| H$mo Jm¡a go XoI| &

{MÌ 5-E- Š`m ̀ o n§{ŠV`m± grYo h¢ ̀ m Zhr&
{MÌ-5-~r- {H$g {MÌ _| Ho$ÝÐ H$m MH«$

~S>m h¡&
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{MÌ{MÌ{MÌ{MÌ{MÌ-5(c)  {MÌ{MÌ{MÌ{MÌ{MÌ-5(d)

{MÌ 5-gr- EH$ Xÿgao H$mo H$mQ>Vr hþB© N>S>m|
Ho$ T>m±Mo Ho$ àË`oH$ H$Q>md na Ho$ {~ÝXÿ g\o$X Š`y§
{XImB© Xo aho h¢ ?

{MÌ 5-S>r- H$m¡Z gr bH$sa N>moQ>r h¡- D$nar
`m {ZMbr &

g§doXZ Ho$ ~mao _| ß¿ÁÊuo Š`m H$hVo h¢?
O~ AmnH$m _{ñVîH$ hr CÎmoOZmAm| H$mo

JbV H$a AmnH$mo YmoIm Xo Om`&
Amn EH$ ß¿ÁÊuo H$m AZŵ d H$a aho h¢& Bg

àH$ma N˛y ß¿ÁÊuo g§doXZ H$s _yb JwUm| H$mo g_PZo _|
ghm`H$ hmoVo h¡& {deofV… ~mhar dmñV{dH$Vm
Am¡a Omo h_| {XImB© XoVm h¡ CgHo$ _Ü` Ho$ _V^oX
H$mo&

M{bE nhbo {ZarjU H$aVo h¡ H$mbo -g\o$X
N>Sm| Ho$ T>m±Mo H$m & O~ Amn T>m±Mo Ho$ Ho$ÝÐ H$mo
VmH$Vo hmo&  Ü`mZ Xmo {H$VZ Jhao AñnñQ> Yã~o,
g\o$X N>S>m| Ho$ H$Q>md na ZOa AmVo h¡& na O~
Amn H$Q>md na Ho${ÝÐV H$aVo h¡, `h Yã~o Jm`~
hmo OmVo h¢ Š`m| ? BgH$m CÎma J«m{hH$m
H$mo{eH$mAm|, Ñ{îQ>JV joÌ H$s amh _| EH$ Xÿgao
go g§nH©$ H$aVr h¡&

ZoÌ Xmof Am¡a amoJ

ZoÌ Ho$ _w»` Xmof Am¡a amoJ h¡-am{Ì H$m
A §YmnZ, Ora m o ßW o { ë_`m, _m`m o {n`m,
hmB©na_oQ´>moun`m, ½byH$mo_m, _mo{V`mq~X Am¡a a§Jm|
H$m A§YmnZ& Hw$N> bmoJm| _| ZoÌ Xmof OÝ_ go hr
hmoVm h¡, {OgHo$ H$B© H$maU hmo gH$Vo h¡& AmnHo$
AÜ`mnH$ go BZ Xmofm| Ho$ ~mao _| nyN> H$a àË`oH$
Ho$ ~mao _| EH$ `m Xmo dmŠ` AnZr H$m°nr _|
{b{IE &

AnZo ZoÌm§o H$s ajm H$aZm
 AmnZo Bg H$WZ H$mo gwZm hmoJm gdo©{Ð`Z_ Z`Z_ àYmZ_ & Amn AnZo ZoÌm| H$s ajm H¡$go H$aVo h¢?

M{bE h_ {ZåZ gyMr na Ü`mZ Xr{OE {H$ AmnHo$ Q>rMa go H¡$go A§H$ àmßV H$a gH$Vo h¢?

gm\$ nmZr go Am±Im| H$mo H$_ go H$_ VrZ `m Mma ~ma YmoB©E & hm±/Zhr>>§

nT>Vo Ã™Æ Am±I Am¡a nwñVH$ Ho$ ~rM25 go._r. H$s Xÿar aIZr Mm{hE & hm±/Zhr>>§

AnZr Am±Im| H$mo bJmVma qIMmd Am¡a VZmd _V Xr{OE& AnZr Am±Im| H$mo WH$mZ hm±/Zhr
H$m AZw^d hmo Vmo AnZm H$m_ WmoS>r Xoa amoH$ Xr{OE &

har g{ãO`m± JmOa BË`m{X ImZm Mm{hE & Š`m|{H$ Bg_| {dQ>m{_Z E A[YH$ hm±/Zhr
hmoVm h¡&
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Ã“Î àH$me Ho$ ZrMo H$m_ H$aZm Mm{hE& hm±/Zhr>>§

Am±I _| Hw$N> ^r {Ja Om` Vmo aJS>Zm Zhr Mm{hE, Vwa§V Am±Im| H$mo YmoZm Mm{hE& hm±/Zhr>>§
Am±I go Yyb {ZH$mbZo Ho$ {bE Or^, [a¨J, \y§$H$ _ma Ho$ {ZH$mbZm Mm{hE& hm±/Zhr>>§
X¥{îQ> g§~§Yr Hw$N> ^r g§Xoh hmo Vmo Vwa§V {deofk H$mo {XImZm Mm{hE& hm±/Zhr>>§
M_H$Vr {~Obr, J¡g do{ëS>§J Am¡a J«hU XoIZo go Xÿa a{hE hm±/Zhr>>§

AmnH$mo {H$VZo A§H$ àmßV hþE?     Š`m Amn AnZo ZoÌm| Ho$ {bE OmJê$H$ h¢?

EÁúÃ ™ı ƒÁoÁ|¬Áú uN˛u\L EÁ{∫ Eúåz úÏuÀoN˛Á ™ı u¬uQL@

Eúåz EÁÂQÁı N˛Áz tzQßÁ¬ EXZy uN˛u\L osÁ EuáN˛ <<“ÁÂ>> EÁåz tyu\L@

H$mZ (ldU B§Ðr)
h_mao H$mZ,gwZZo (ldU) Ho$ A{VpaŠV h_mao eara H$m g§VwbZ ~Zm ò aIZo _| ghm`H$ hmoVo h¢& Š`m

Amn OmZVo hmo {H$ AmnHo$ H$mZ A{ñW go ~Zo hmoVo h¡& & {X`o J`o {MÌ H$mo Ü`mZ go Xo{IE{H$ AmnH$m H$mZ
^rVa go H¡$go hmoVm h¡?
1. H$U© Z{bH$m
2. H$U© nQ>b
3,4,5. AY©d¥ÎmmH$m Z{bH$mE±
6. H$å~w
7 . doñQ>rã ỳba V§{ÌH$m
8.  H$å~wV§{ÌH$m
9. H$U© H§$R>Zbr
10. H$U© A{ñW`m§
11. ~mø H$U©

~mô` H$U©: (Pinna)
~mô` H$U© h_mao {ga Ho$ XmoZm| Amoa H$m

{XIZo dmbm ^mJ hmoVm h¡& BgH$s aMZm EH$
âb¡n H$s Vah hmoVr h¡ VWm `h Cnm{ñW H$m
~Zm hmoVm h¡& Bgo hr ~mø H$U© H$hVo h¢ Am¡a
Bggo EH$ Z{bH$m ^rVa OmVr h¡& ò ~mô` H$U©
_wS>m hþAm Am¡a Cnm{ñW H$m ~Zm hmoVm h¡&

Š`m AmnZo H$^r AnZo H$mZ _| _mo_ O¡go
nXmW© na Ü`mZ {X`m h¡? ò H$hm± go AmVm
h¡?&

~mô` H$U© go _mo_ ~ZmZo dmbr Am¡a V¡br`
J«§{W`m± nmB© OmVr h¡& ò H$U© Z{bH$m H$mo {MH$Zm
~Zm ò aIZo _o ghm`H$ hmoVr h¡ Omo Yyb Am¡a Xÿgao
H$Um| H$mo ^rVa OmZo go ~MmVr h¡& H$U© Z{bH$m
H$mo ~mh` H$U© _mJ© ̂ r H$hVo h¢ & ~mô` H$U© _mJ©
Ho$ A§V _| H$U© nQ>b EH$ nVbo naV Ho$ ê$n _| hmoVm
h¡& ̀ h ~mô` H$U© Am¡a _Ü` H$U© Ho$ ~rM _| nm`m
OmVm h¡& Am¡a EH$ H$moU Ho$ ê$n _| hmoVm h¡& H$moZ
H$m g§H$am ̂ mJ _Ü`H$Vm© Ho$ nhbr A{ñW ™ÏSt∫ÁÀsy
go OwS>Vm h¡&

1
2 3 4 5 6 7

8

91011

{MÌ{MÌ{MÌ{MÌ{MÌ-6 N˛m| N˛y Ã∫YåÁ

SCERT T
ELA

NGANA



85Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

`{X h_| ~mô` H$U© Zhr hmoVm Vmo h_§o Š`m
hmoVm ?

_Ü` H$U©
_Ü` H$U© ~hþV à_wI H$m`© {Z^mVo h¢ & `o

H$U© nQ>b Ho$ Üd{Z Ho$ H$§nZ H$mo J«hU H$aHo$ H$U©
nQ>b {Pëbr VH$ nhþ§MmVo h¢& Bg H$m`© _| VrZ
ApñW`m| H$s l¥§Ibm _w½Xam{ñW, B§H$g Am¡a ñQ>on
ghm`H$ hmoVr h¡& _Ü` H$U© Ho$ A§{V_ ^mJ _|
EH$ A§S>mH$a {Pë br hmoVr h¡& `h Am§V[aH$ H$U©
_| EH$ Jmob Ûmam IwbVm h¡&

Am§V[aH$ H$U©
Am§V[aH$ H$U© EH$ O{Q>b aMZm h¡, Omo JhZ

A{ñW`m| H$m ~Zm hmoVm h¡& Am§V[aH$ H$U© H$mo
H$bm JhZ ^r H$hVo h¡& `h H$bm JhZ VrZ
AY©MÝÐmH$ma Z{bH$mAm|, doñQ>rã`yb Am¡a H$å~w go
{_b H$a ~Zm hmoVm h¡& doñQ>rã ỳb H$m AJ« ^mJ
H$ZoÜd©H$moîR> Am¡a níM ^mJ H$U©Ymo H$moîR> hmoVm
h¡& BZ_| go {ZH$bo V§{ÌH$m V§Vw doñQ>rã ỳbma V§{ÌH$m
~ZmVo h¢ &

AY©M§ÐmH$ma Z{bH$m ~oñQ>rã ỳb go OwS>r hmoVr
h¡ Am¡a A§Va b{gH$m Ðd go ̂ ar hmoVr h¡& doñQ>rã ỳb
Am¡a AY©M§ÐmH$ma  d¥Îm {_b H$a doñQ>rã`ybma
CnH$aU ~ZmVo h¢ & `h eara H$m g§VwbZ Am¡a
AmH$ma ~Zm ò aIVo h¢ &

Hw$å~ EH$ g{n©b AmH$ma H$s aMZm hmoVr h¡&
Bg_| VrZ g_mZm§Va Z{bH$mE± hmoVr h¡& ̀ o doñQ>rã ỳb
Zbr, _Ü` H§$~w Zbr Am¡a H$U© Zbr hmoVr h¡&
doñQ>rã`yb Zbr H§$~w Zbr go {V`© H$bm Ûmam n¥WH$
hmoVo h¢&

Bgr àH$ma H$U© Zbr Am¡a H§~w Zbr Ho$ ~rM
AmYma H$bm hmoVr h¡& doñQ>rã`yb Zbr Am¡a H$U©
Zbr _| n[ab{gH$m Ðd ^am hmoVm h¡& _Ü` Hw§$~
Zbr _| A§V©{b{gH$m Ðd ^am hmoVm h¡& H§$~w Zbr
H$m ñVa g§doXr hmoVm h¡& {Og na AZoH$mo g§doXr

amo{_H$m `wŠV H$mo{eH$mE§ VWm H$moVu A§J nm`o
OmVo h¢ & Hw§$~ V§{ÌH$m V§Vw {_b H$a Hw§$~ V§{ÌH$m
~ZmVo h¢ & doñQ>rã ỳbma Am¡a H§w$~ V§{ÌH$mEÂ {_bH$a
H$U© V§{ÌH$mEÂ ~ZmVoh¢&

EÁúåz \Áz rÁå üÁõo uN˛ÆÁ “{ @ N˛Áå Nz̨  ÃÊ∫YåÁ
N˛Á LN˛ YÁb| §åÁN˛∫ N˛qÁ ™ı ¬TÁF|L@

ldU/H$U© g§doXZ

~mô` H$U©, Üd{Z Va§Jm| H$mo BH$Q²>R>m H$aVo
h¢ & `o H$U© _mJ© _§o àdoe H$aVo h¢ & VËníMmV
H$U© nQ>b go Q>H$amVo h¢ & H$U© nQ>b go `o Va§Jo
_w½Xam{ñW B§H$g ñQ>on VH$ nhþ±MVr h¡& `o Üd{Z
Va§Jm| H$mo ~T>m XoVr h¡& ñQ>oßg Va§Jm| H$mo A§S>mH$ma
Üd{Z Ûma VH$ nhþ±MmVr h¡& [\$a `h Hw§$~ VH$
nhþ±MVr h¡& AmYma H$bm hQ>Vr h¡ Am¡a Va§Jo
H$moQ>u A§Jm| VH$ nhþ±MVr h¡& H$U© Va§Jm| Ûmam `h
Va§Jo _{ñVîH$ H$mo ^oOr OmVr h¡& u\Ã ú∫ gwZZm
(ldU) {Z ©̂a H$aVm h¡& _{ñVîH$ Ûmam {X ò J ò
O~m~ g§Ho$Vm| na &

{H«$`m{d{Y-8
bmoho H$s `m ßbm{ñQ>H$ H$s H$sn br{OE
& a~a `m Jwã~mao Ho$ Qw>H$S>o go H$sn Ho$
Mm¡S>o ^mJ H$mo \¡$bm H$a T>H$ Xr{OE Am¡a
Bg na 4-5 Mmdb Ho$ XmZo a{IE &
AnZo {_Ì go H$sn Ho$ g§H$ao ^mJ go Amo
nwH$maZo Ho$ {bE H${hE &
{MëbmVo g_` a~a grQ> na Ü`mZ Xr{OE

Am¡a gmW hr Mmdb Ho$ XmZm| H$mo ^r Xo{IE&
Mmdb Ho$ XmZm| H$m Š`m hmoJm Am¡a Š`m| ?

~mX _§o XmoZm| H$mo hQ>m Xmo AnZo {_Ì Ho$
grZo na Mm¡S>o ^mJ na ~§Ym a~a erQ>
dmbm ^mJ a{IE& nVbm dmbm ^mJ
AnZo H$mZ Ho$ nmg a{IE & Š`m Amn
H$moB© AmdmO gwZ aho h{§? ò Š`m h¢ ?
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H$mZ Ho$ H$m ©̀

Üd{Z Ûmam CËnÝZ Va§Jm§ H$mo O_m H$aHo$
V§{ÌH$m Mmn VH$ nhþ±MmZm Omo BÝh| à{H«$`m
Ho$ {bE _{ñVîH$ VH$ bo OmVr h¡&
g§VwbZ ~Zm ò aIZm &
AnZo AÜ`mnH$ go ny{N>E H$s H$mZ {H$g
Vah g§VwbZ ~ZmÆz aIVm h¡?

H$mZm| H$s XoI-^mb
H$moB© ^r VoO Yma H$s `m ZwH$sbr dñVw
H$mo H$mZ H$s Zbr _| Zht S>mbZm Mm{hE&
H$mZ _o ~Zo _mo_ Ho$ H$maU `{X WmoS>r
^r ê$H$mdQ> n¡Xm hmoVr h¡ Vmo H$moB© XdmB©
H$s ~y±Xo `m Zm[a`b H$m Vob S>mbZm
Mm{hE&
Amdí`H$Vm nS>Zo na {deofk H$mo {XImZm
Mm{hE &
C~bm Vob S>mbZm ~hþV IVaZmH$ hmoVm
h¡, Bggo H$^r ~hao ^r hmo gH$Vo h¡&

H$mZ Ho$ amoJ
H$mZ H$m gm_mÝ` amoJ nrú H$m ~ZZm, H$mZ

g§H«$_m Am{X §{Mbz[a`m `m \§$Jg Ho$ Ûmam hmo
gH$Vo h¢& `{X H$moB© g§H«$_U hþAm hmo Vmo {deofk
H$mo {XIm H$a XdmB© boZr Mm{hE &

ZmH$ZmH$ZmH$ZmH$ZmH$
ZmH$ H$s g§aMZm

h_mar ~mhar ZmH$ _§o Xmo Zmgm{N>Ð hmoVo h¢& ̀ o
^rVa Zmgm Jwhm _| IwbVo h¢& Zmgm nQ>, Zmgm
Jwhm H$mo Xmo ̂ mJm| _| ~m±Q>Vm h¡& Zmgm Jwhm íbo{î_H$
{Pëbr Am¡a amo™m| Ûmam AmñV[aV ahVr h¡& V¿ÁU
J«{hH$mEÂ, íëbo{î_H$ {Pëbr _| nmB© OmVr h¡&

 J§Y Am¡a h_mar ZmH$
J§Y EH$ gwajm Hm H$m ©̀ H$aVr h¡&O¡go J§Y

Ûmam g§̂ dV… “ÁuåN˛Á∫N˛ ßÁz\å H$m g§doXZ OÝVwAm|
_| J§Y Ûmam {eH$ma H$mo nhMmZZm BË`m{X& XoIm
Om` Vmo h_ _Zwî` gy§KZo Ho$ g§doXZ H$m Cn`moJ
àmW{_H$ Vm¡a na ñdmX Am¡a ^moOZ H$mo Ty>±T> H$a
nhMmZZo Ho$ {bE H$aVo h¢ & Iam~ ^moOZ go
~MZm Mm{hE& _mZd Om{V EãÆ OÝVwAm| H$s
VwbZm _| gy§KZo H$m g§doXZ H$m Cn`moJ ~hþV
gr{_V ê$n go H$aVo h¢ &

K«mU g§J«mhH$
ZmH$ nQ>
≈¬z…™Á u^®y

ZmH$ Jwhm

{MÌ -{MÌ -{MÌ -{MÌ -{MÌ -7  ZmH$

J§Y AWdm K«mU g§J«mhH$
Àƒm| YÊúÁ úÏ…ú ÆÁ N˛b“¬ Nz˛ ¢˛¬ N˛Áz TÊá Hw$N>

bmoJm| H$mo AÀN>r bJVr h¡ Am¡a Hw$N> H$mo AÀN>r
Zhr bJVr & h_ `h H¡$go OmZVo h¢ {H$ J§Y
AÀN>r h¡ `m Iam~ &

O¡{dH$ ê$n go J§Y H$m g§doXZ ZmH$ _| agm`{ZH$
{H«$`mAm| go ewê$ hmoVm h¡& CZH$s Iwe~y (dm`w _|
amgm`{ZH$ AUwAm| Ho$ ê$n _| ) J«{hH$m àmoQ>rÝg
Omo {deof V§{ÌH$m H$mo{eH$mE§ go g§b½Z ahVr h¡,
g§nH©$ H$aVr h¡& `o H$mo{eH$mE± KQ>Zmde eara H$s
EH$_mÌ V§{mÌH$m H$mo{eH$mE§ Omo ~mhar dmVmdaU
go grYo g§nH©$ _§o ahVo h¢ & J«{hH$mE§ ZmH$ Ho$
^rVar Xrdmam| Ho$ ËdMm Ho$ ñVa Ho$ AmYma _| nmB©
OmVr h¡, Omo J§Y Ho$ {bE AË`{YH$  g§doXZerb
hmoVo h¢ & `o J§Y agm`Z ~hþV O{Q>b Am¡a H$B©
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Vah Ho$ hmoVo h¡& CXmhaU VmOr {ngr H$m°\$s H$s
J§Y _| bJ^J 600 CS>Zerb `m¡{JH$ hmoVo h¢
(nXmW© Omo VoOr go J¡g AdñWm _§o nhþ±M OmVo h¡
Š`m|{H$ CZH$m ŠdWZm§H$ (C~bZo H$m {~ÝXþ) ~hþV
H$_ hmoVm h¡&

Amn {H$VZo Vah Ho$ J§Y H$mo gy±K gH$Vo
hmo, gyMr ~ZmBE &

A[YH$ {dñV¥V ê$n go d¡km{ZH$m| Zo bJ^J
1,500 AbJ-AbJ Vah Ho$ J§Y CËnÝZ H$aZo
dmbo agm`Zmo H$m nVm bJm`m h¡& A^r VH$ nyar
Vah ̀ h g_P _§o Zht Am`m h¡ {H$ ZmH$ BVZo gmao
J§Ym| H$m R>rH$ Vah go H¡$go g§doXZ H$a gH$Vr h¡&
na h_ ̀ o OmZVo h¢ {H$ Zmgm J«{hH$mE± J§Y AUwAm| Ho$
AmH$ma g§doXZ H$a gH$Vr h¡&

h_ ̀ o ̂ r OmZVo h¢ {H$ Zmgm J«{hH$m H$mo{eH$mE
CÎmoOH$m| H$s gyMZmAm| H$m ê$nm§VaU V§{ÌH$m g§Ho$Vmo
_| H$aVo h¢ Am¡a Bgo _{ñVîH$ Ho$ J§Y Ho$ÝÐm| Omo
_{ñVî H$ Ho$ {ZMbo ^mJ _| hmoVo h¡, nhþ±MmVo h¡&
`hm± h_mao J§Y g§doXZm| H$s àma§{^H$ à{H«$`m hmoVr
h¡& [ \$a _{ñVîH$ AbJ-AbJ ̂ mJmo H$mo nhþ±MmVo
h¢ & Xÿgao g§doXZmo H$r Vah J§Y g§Ho$V hmB©nmoWob_g
Omo _{ñVîH$ H$m EH$ à_wI ^mJ hmoVm h¡& Omo
V§{ÌH$m V§Ì Am¡a A§V… ñÌm{d Am¡a hma_moZ ñÌdU
V§Ì Ho$ _Ü` g§nH©$ aIVr h¡& na {Z^a Zhr
hmoVo&

`{X Amn OwH$m_ go nr{S>V h¡§ Vmo Š`m
Amn àmH¥${VH$ ê$n go dñVwAm| H$s J§Y
AZŵ d H$a gH$Vo h¢ ?
Š`m Amn J§Y Am¡a ñdmX _| H$moB© g§~§Y Ho$
~mao _§| kmV h¡?
 Zmgm Jwhm _| nm`o OmZo dmbo amo_ Am¡a

íboî_ Yyb, H$sQ>mUw Am¡a Xÿgao AZmdí`H  MrOm|
H$mo ZmH$ Ho$ Ûmam eara Ho$ ̂ rVa àdoe go Xÿa H$aVo
h¢ &

[H«$`m{d{Y[H«$`m{d{Y[H«$`m{d{Y[H«$`m{d{Y[H«$`m{d{Y-9
AnZo {_Ì H$s Am±Im| H$mo ~§X H$s{OE Am¡a

Cggo H${hE H$s {d{^ÝZ dñVwAm| H$mo J§Y Ûmam
nhMmZBE & O¡go Zt~y, Mm`, H$m°\$s, Amby, Q>_mQ>a,
B_br, nmbH$, Xhr, ~¢JZ Am{X & A[YH$ go A[YH$
dñVwE§ a{IE {H$ÝVw CZH$mo MwZZo _| gmdYmZr a{IE
{H$ dmo nmD$S>a Ho$ ê$n _| Zhr hmoZm Mm{hE & AnZo
{_Ì H$mo CÝh| Ny>Zo H$s AZw_{V Zht XoZm Mm{hE&

How does the sense of smell work in
identifying some substances mentioned
above?

Ü`mZ a{IE
ñZmZ H$aVo g_` AnZr ZmH$ H$mo nmZr go

R>rH$ Vah go YmoH$a Bgo gm\$ aIZm Mm{hE&
ZmH$ _§o g§H«$_U hmoZo na Cgo hëHo$ Ja_ Z_H$ Ho$
nmZr go YmoZm Mm{hE &

Or^Or^Or^Or^Or^

Or^ H$s g§aMZm
h_mar Or^ Eo{ÀN>H$ no{e`m| H$s dZr hmoVr

h¡& Bg_| Xg hOma agmHw§$a hmoVo h¢& `o agmHw§$a
no[nbo H$s Xrdma _| nm`o OmVo h¢ &

ñdmX Am¡a h_mar Or^

J§Y Ho$ O¡go hr ñdmX ^r EH$ g§doXZ h¡
{OgH$m AmYma ^moOZ agm`Zm| H$mo Am¡a nXmW©

d¡boQ> n¡{nbo
’$mo{bEQ> n¡{nbo

n¡{nbo H$dH$
ê$n ñdmX g§doXZ

{MÌ -{MÌ -{MÌ -{MÌ -{MÌ - 8 Or^Or^Or^Or^Or^SCERT T
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H$mo nhMmZZm h¡& naÝVw `h g_mZVm `h IË_
Zhr hmoVr & ñdmX Am¡a J§Y Ho$ g§doXZm| _| ~hþV
{ZH$Q>V_ Am¡a gh_{V go H$m ©̀ H$aZo H$m g§~§Y
hmoVm h¡& (Much of the “taste” of an onion is
odour, not flavour. And when you have a cold,
you’ll notice that food seems tasteless because
your nasal passages are blocked.)

A[YHVa bmoJ OmZVo h¢ {H$ ñdmX H$m g§doXZ
_| Mma àmW{_H$ JwU hmoVo h¢& _rR>m, Z_H$sZ,
IQ²>Q>m, Am¡a H$S>dm & gm_mÝ`V… VobwJy bmoJ N>…
JwU _mZVo h¢, {OZ_| MQ>nQ>m, VrIm ̂ r g{å_{bV
h¡, {H$ÝVw `o ñdmX _o AmVo h¢ g§doXZ _| Zhr &

 ~hþV H$_ bmoJ OmZVo h¢ {H$ EH$ nm±Mdm
ñdmX ^r hmoVm h¡ {Ogo `y_m_r H$hVo h¢ & `o Eogm
Imam ñdmX Omo AË`{YH$ àmoQ>rZ dmbo ^moOZ _§o
O¡go _m§g, _N>br, g_wÐr ^moOZ Am¡a MrO _§o
{_bVm h¡& `o _moZmobyQ>mo_oQ> go ^r OwS>m hmoVm h¡
Am¡a hMmªJ H$hbmVm h¡&AŠga E{e`m _§o ^moOZ
nH$mZo _| Cn`moJ _| hmoVm h¡&

  YmVy O¡gm ñdmX Hw$N> H¥${Ì_ à{H«$`m Ûmam
V¡`ma {H$`o ^moO` nXmWm] _§o {_bVm h¡&

ñdmX J«m{hH$m H$mo{eH$mE§ Omo agm§Hw$a _| nm`o
OmVo h¢ & Or^ Ho$ D$na Am¡a XmoZm| {H$Zmam| na
Cn{ñWV hmoVo h¡& ^moOZ Am¡a no` nXmW© _w±h go
hmoH$a Am_me` H$s Amoa OmVm h¡& ̀ o ñdmX J«{hH$mE±
N>moQ>o g_yh _| íboî_ {Pëbr _| àdYu _| hmoVo h¢
{OÝh| no{nbm H$hVo h¢ & EH$-EH$ no{nbo {deof
ê$n go g§doXr hmoVo h¡ {deof AmH$Áa Ho$ AUw Ho$
{bE&

Or^ na H$s J«{hH$mAm| Ho$nma J{V hmoVo g_`
EH$ {deof V§{ÌH$m ñdmX g§Xoem| H$mo _{ñVîH$ Ho$
{d{eîQ> ^mJm| VH$ nhw±MmVr h¡&

ñdmX _| {dH$mgerb n[adV©Z
{eewAm| _§o ñdmX g§doXZerbVm ~hþV A[YH$

hmoVr h¡& Bg{bE ~ÀMo g^r MrOm| H$s ñ dmX Ho$
X²mam hr g§doXZ H$aZo H$s H$mo{ee H$aVo h¢ & `h
AË`{YH$ g§doXZerbVm H¡$go ^r Am`o Ho$ gmW
KQ>Vr OmVr h¡& Bg{bE A[YH$ Am ẁ Ho$ bmoJ
ImZo _| ñdmX Z hmoZo H$s {eH$m`V H$aVo h¢ &

{H«$`m{d{Y-10
AnZo {_Ì H$s Am±Io {H$gr H$nS>o `m nona go

~§X H$s{OE& [\$a Cgo AX²aH$, bhgyZ , B_br,
Ho$bm Am¡a JwS> H$mo EH- EH$ H$aHo$ Xr{OE &
Cggo H${hE {H$ ha EH$ Qw>H$S>o H$mo Ho$db Or^
naaI H$a ñdmX bo & `mX a{IE H$s AmnHo$ {_Ì
H$mo ha EH$ Qw>H$S>o H$mo MIZo Ho$ ~mX Hw$ëbm H$aZm
nS>oJm&

Š`m AmnHo$ {_Ì Ho$db Or^ na aIH$a g^r
MrOmo| Ho$ ñdmX H$mo nhMmZ gH$Vo h¢ ?

A~ `hr à`moJ Xþ~mam H$s{OE Am¡a AnZo
{_Ì goH${hE H$s àË`oH$ dñVw H$mo Xm§V go H$mQ>
H$a Or^ na hëHo$ go X~m ò& A~ Cgo {H$g
àH$ma Ho$ A§Va H$m AZŵ d hþAm &

O¡go hr ^moOZ _w±h Ho$ ^rVa OmVm h¡, h_
Cgo H$mQ>Vo Am¡a M~mVo h¡ Am¡a Cgo Or^ Am¡a
Vmby Ho$ ~rM X~mVo h¢& Bggo Cg nXmW© Ho$
agm`Z ~mha {ZH$bVo h¡ Am¡a ag§mHw$a Ho$ g§nH©$
_|AmVo h¢& agm§Hw$a H$m`© CÎmoOZmAm| H$mo _{ñVîH$
VH$ à{H«$`m Ho$ {bE nhw±MmZm h¡ Vm{H$ dmo ñdmX
H$mo nhMmZ gHo$& EH$ hr àH$ma Ho$ agm§Hw$a
^moOZ Ho$ g^r àH$ma Ho$ ag`mZm| N˛Áz AbJ-
AbJ hmo Vmo nhMmZ _| gj_ hmoVo h¢ &

    {H«$`m{d{Y-11
AmB©Zo Ho$ gm_Zo IS>o hmoH$a Or^ H$mo ~mha

{ZH$mb H$a Ü`mZ Xr{OE &
Xo{IE H$s AmnH$s Or^ na {H$VZr aMZmE§

{XImB© XoVr h¡& {MÌ H$mo XoIH$a VwbZm H$s{OE&
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Jmob aMZmEÂ u\$¬r\$m_© no{nbo H$hbmVo h¢&
Or^ Ho$ nrN>o H$s Amoa ~S>ro Jmob aMZmE§

{OÝh| gaH$_doboQ> no{nbo hmoVo h¢& Or^ Ho$ XmoZm|
Amoa Ho$ \y$bo ^mJ \$mo{b`oQ> no{nbo H$hbmVo h¢ &

{\${b\$m_© no[nbo H$mo N>moS> H$a agm§Hw$a g^r
na nm`o OmVo h¢ Š`y§{H$ [\${b\$m_© no{nbo ñdmX
g§doXr ñWmZ Zht hmoVo &

     Š`m Amn OmZVo h¢ ?
àË`oH$ ag§mHw$a EH$ Jwhm hmoVr h¡, {Og_|

EH$ {N>Ð hmoVm h¡& Bg {N>Ð H$mo ñdmX {N>Ð
H$hVo h¢ & agm§Hw$a H$mo Koao hþB© E{nW{b`¬
H$mo{eH$mEÂ ñdmX H$mo{eH$mEÂ ̀ m ñdmX J«{hH$mE§
~ZmVr h¡& J«{hH$m H$mo{eH$mE± Am¡a BÝh| ghmam
XoVr H$mo{eH$mE§ Jwhm _| nmB© OmVr h¡& àË`oH$
J«{hH$m H$mo{eH$m V§{ÌH$m V§Vw go OwS>r hmoVr
h¡& g^r V§{ÌH$m V§Vw {_b H$a _w»` V§{ÌH$mEÂ
~ZmVr h¡ Omo g§Xoem| H$mo _{ñVîH$ Am¡a V§{ÌH$m
aÁOw VH$ AmJo H$s à{H«$`m Ho$ {b`o bo OmVo
h¢&

{H«$`m{d{Y-12
AnZo {_Ì H$s Am±Io ~§X H$s{OE Am¡a Cggo

H${hE H$s AnZo hmW go ZmH$ ^r ~§X H$a bo &
A~ AnZo {_Ì H$mo M~mZo Ho$ {bE WmoS>m gm Oram
Xr{OE & AnZo {_Ì H$mo Cgo nhMmZZo Ho$ {bE
H${hE & `h à`moJ Amby Ho$ Qw>H$S>o go ^r {H$`m
OmVm h¡&

AmnZo Š`m XoIm? Am¡a Š`Áı?

      AnZr Or^ H$s ajm Ho$ {bE &AnZr Or^ H$s ajm Ho$ {bE &AnZr Or^ H$s ajm Ho$ {bE &AnZr Or^ H$s ajm Ho$ {bE &AnZr Or^ H$s ajm Ho$ {bE &

amV _| gmoZo go nhbo Am¡a gw~h CR>Zo na AnZr
Or^ H$mo gm\$ H$s{OE &

^moOZ H$aZo Ho$ ~mX AnZr _wI Jwhm H$mo R>rH$
go YmoB©E &
`{X H$moB© ^r g_ñ`m hmo Vmo Vwa§V {M{H$ËgH$
H$mo g§nH©$ H$s{OE &

  gm|{ME Am¡a MMm© H$s{OE

h_| Š ỳ H$hm OmVm h¡ {H$ h_ ~whV R>§S>m
Am¡a ~hþV Ja_ ImZo H$s MrOo Zhr ImZr
Mm{hE&
`{X Amn Áda go nr{S>V hmoVo h¡ & Cg
g_` Amn ^moOZ Ho$ ñdmX H$m _Om Zht bo
nmVo, MÆÁı?

ËdMm
àmMrZ H$mb go hr ñne© Ho$ g§doXZ H$mo g^r

g§doXZm| H$s VwbZm _| AË`{YH$ _hËd àmßV hþAm
h¡& Bg_| ^mJ boZo dmbm A§J ËdMm h¡&

ËdMm H$s g§aMZm …
1.Ho$e 2. Vob J«§{W
3. ê$Yra dm{hZr 4. ñdoX J«§{W
5. V§{ÌH$m 6. dgm nm{b`m±
7. CnH$bm 8. H$bm
9. {N>ÝÐ

5

1

2
3 4

6

7

8

9

{MÌ{MÌ{MÌ{MÌ{MÌ-9 ËdMmËdMmËdMmËdMmËdMm
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h_mar ËdMm Àú∆| Nz̨  u¬L g§doXr A§J h¡ & Bg_|
ñne© Ho$ {bE ËdMr` J«{hH$mEÂ nmB© OmVr h¡&
ËdMm Xmo _w»` ñVam| go ~Zr hmoVr h¡, {OÝh|
E{nS>{_©g Am¡a S>{_©g H$hVo h¢ &

E[nS>{_©g ñVa gwajm Ho$ {bE hmoVm h¡& Bg_|
ñdoX J«{ÝW`m± Am¡a N>moQ>o amo_ hmoVo h¢ & Bg_| VrZ
Va hmoVo h¢ & l¥§Jr` ñVa (ñQ´>oQ>_ H$m{Z©`_,
H$U_` ñVa, _m{b{n{O`å ñVa & l¥§Jr` ñVa
Bg_| _¥V H$mo{eH$mEÂ hmoVr h¡&, H$U_` ñVa-
Bg_| Or{dV H$mo{eH$mEÂ hmoVr h¡& _mbnr{O`g
ñVa … BgH$s H$mo{eH$mEÂ ~hþV VoOr go {d^m{OV
hmoVr ahVr h¡& M_© ñVa, A{YM_© ñVa Ho$ ZrMo
hmoVm h¡& `h bMrbo g§`moOr CÎmH$ H$m ~Zm hmoVm
h¡& Bg_| ñdmX J«§{W`m§, V¡br` J«§{W`m, amo_ Hy$nmo,
ê${Ya dm{h{Z`m Am¡a dgm J«§{W`m nmB© OmVr h¡&
nƒYÁ EÁ{∫ Àú∆|     (Skin and touch):

ËdMm eara H$m g~go ~mhar H$dM hmoVm h¡&
eara Ho$ Vmn H$mo {Z`§{ÌV H$aVr h¡ Am¡a Hw$N>
ì`W© nXmWm] H$mo eara go ñdoX Ho$ ê$n _| ~mha
{ZH$mbZo H$m H$m`© ^r H$aVr h¡& `h ñne© H$m
g§doXr ±J h¡& ñne© H$m g§doXZ ËdMr` J«{hH$mAm|
Ûmam hmoVm h¡& `h g~go ~S>m A§J hmoVm h¡& `h
eara H$mo àmW{_H$ ñVa H$s gwajm àXmZ H$aVr
h¡&

h_mar ËdMm {H$VZr g§doXZerb h¡ ?

{H«$`m{d{Y-13
VrZ Xm±VH$m{S>`m| H$m JS²>S>m ~ZmBE VrZm| H$s

ZmoH$ EH$ hr Amoa EH$ hr gVh na hmoZr Mm{hE&
AnZo {_Ì H$mo hWobr na EH$ Koam ~ZmBE & A~
Am±Io ~X H$aZo H$mo H${hE& A~ A§JyR>o Ho$ D$nar
^mJ go ewê$ H$aVo hþE hWobr Ho$ nyao ^mJ na
hëHo$ go Mw^moVo OmB©E & AnZo {_Ì go ny{N>E H$s
àË`oH$ ~ma {H$VZo q~XþAmo H$s nhMmZ H$a nm aho
h¢& ZmoQ> H$aZo Ho$ {bE w H«$mg Am¡a §̀{X g§doXZ
Zht hmo ahm h¡ Vmo Cgo Z§. g§ {b{IE& {H$VZo

q~XþAm| na nhMmZ hþB© h¡&
Bg {H«$`m H$mo AnZo Hw$N> {_Ìm| na XmohamB©E

hWobr Ho$ {H$g ^mJ _| g~go A[YH$
g§doXZ hþAm&
{H$g ^mJ na g~go H$_ g§doXZ hþAm?
Š`m g^r {_Ìm| H$s hWo{b`m| na g_mZ
àH$ma go gdoXZ hþAm?

ËdMm H$m a§J _ zb{ZZ Zm_H$ a§OH$ H$s
Cn{ñW{V Ho$ H$maU hmoVm h¡& `h a§OH$ Iwbo gy`©
Ho$ àH$me _| CÎmo{OV hmoVm h¡, Vmo ËdMm H$m a§J
Jham hmo OmVm h¡, Omo {ZMbr ñVam| H$mo hm{ZH$maH$
àH$me Ho$ à^md go gwajm XoVr h¡& ËdMm ñne©
VmnmN˛ N¿˛$_ Am¡a X~md H$s g§doXr hmoVr h¡& Bg_|
AbJ-AbJ J«{hH$mE± hmoVr h¡& ñne© Ho$ {bE
Q>oŠQ>mB©b J«{hH$m, X~md Ho$ {bE Ho$ no{g{Z`Z
H${UH$m`| Am¡a Zmo{g J«{hH$mE§ VmnH«$_ Ho$ {bE
hmoVr h¡§&

{H«$`m{d{Y-14
EH$ ZwH$sbo no§{gb H$s ZmoH$ na hëHo$ go

AnZm A§JyR>m X~mBE & ™Ázbz åÁzN˛ ú∫ EÊTÓeÁ
t§ÁFL@  ~mX _| n|{gb H$mo X~mB©E Omo ZwH$sbr
Zht h¡&

Amn H¡$go AZw^d H$aVo h¢? Am¡a Š`y§ ?
~«ob H$s brnr _| Ajam| _o ^ma Am¡a JS²>T>o

hmoV h¢ & Bgo ZoÌhrZ N>mÌ Bg {b{n H$mo ñne©
H$aHo$ nT> gH$Vo h¢ &

ËdMm H$s XoI^mb H$aZm
h_| à{V{XZ ñZmZm H$aZm Mm{hE
eara H$mo ñdÀN> aIZo Ho$ {bE gm~wZ
H$m Cn`moJ H$aZm Mm{hE &
`{X ËdMm na bmbrnZ, IwObmhQ>,
a§JhrZVm `m Hw$N> Yã~o {XImB© Xo Vmo
Vwa§V S>mŠQ>a H$mo g§nH©$ H$aZm Mm{hE&
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Hw$N> amoJ ËdMm H$mo à^m{dV H$aVo h¢&
uƒ ÁmÏ amoJ O¡go- Igam, uYN˛å nm°Šg,
YzYN˛ BË`m{X&
~¡ŠQ>o[a`m amoJ O¡go NĮ̈ …b ∫ÁzT> (¬{üÃy)&
_zb{ZZ H$s H$_r go ë ỳH$moS>a_m amoJ hmoVm
h¡&
{dQ>m{_Z H$s H$_r go noboJ«m amoJ hmoVmh¡&

H$dH$ amoJ O¡go [a¨J d_©
 Š`m Amn OmZVo h¢ ?

g§doX A§J, kmZ H$m Ûma hmoVm h¡, h_ XoI
gH$Vo h¢, gwZ gH$Vo h¢, àH¥${V H$m AZw^d g§doXr
A§Jm| Ûmam H$a gH$Vo h¢& g§doXr A§Jm| H$s AÀN>r
XoI^mb H$aZo go ñdmñÏ` AÀN>m ahVm h¡ Am¡a
OrdZ gwIr hmoVm h¡&

g§doXr A§J nm±M hmoVo h¢ & {deof g§doXZm| Ho$ {bE g~ g§doXr A§J {_bH$a H$m`© H$aVo h¢ &
g§doXZ H$s à{H«$`m ewê$ hmoZo H$m EH$ {deof ñVa hmoVm h¡&
à~b g§doXZ X~m XoVo h¢, Xþ~©b g§doXZm| H$mo &
ZoÌ H$m b|g AnZo Amn ì`d{ñWV hmoVÁ h¢ &
Alw J«§{W`m± Ûmam {Mn{Mno nXmW© H$m ñÌdU hmoVm h¡ Omo ZoÌm§o H$s J{V H$aZo _| _XX H$aVm h¡&
X¥{îQ> nQ>b _| H$_ àH$me _| XoIZo Ho$ {bE embmH$| Am¡a Vrd« àH$me Am¡a a§Jm| H$mo XoIZo Ho$ {bE
e§Hw$ nm`o OmVo h¢ &
A§Y {~§Xþ H$m joÌ {~Zm à{V{~å~ dmbm hmoVm h¡& Ohm± X¥{îQ> V§{ÌH$m ZoÌ H$mo N>moS> XoVr h¡&
\$mod`m H$m joÌ Xÿa X¥{îQ> H$m hmoVm h¡&
àË`oH$ ZoÌ _| àmßV {H$gr ^r dñVw H$s ZOa _| WmoS>m A§Va hmoVm h¡&
X¥{îQ> nQ>b (ao{Q>Zm) na à{V{~å~ ~ZVm h¡&
h_mao H$mZ _| VrZ _w»` ^mJ hmoVo h¢& `o h¡ ~mø H$U©,_Ü` H$U©, Am§V[aH$ H$U©&
~mø H$U© _mJ© Ho$ A§V _| H$U© nQ>b nm`m OmVm h¡& Üd{Z Va§Jo Bgr H$U© _mJ© go MbVr h¡ Am¡a
gwZZo H$s à{H«$`m ewê$ hmoVr h¡&

h_Zo Š`m grIm

_w»` eãX

   g§doXr J«{hH$mE§ , Alw J§«{W`m§, ZoÌ íbo{î_H$m, ewŠb nQ>b, H$m{Z©`m, AmB[ag, ß`y{nb,
A§áq~Xþ, \$m{d`m, X¥H$V§{ÌH$m, aoÁ¯áy, _m`mo{n`m, hmB©na_oQ´>mo{n`m, _mo{V`mq~X, am{Ì A§YmnZ,
{nÝZm, [gé{_Zg, J«§{W`m, ñZoh J«§{W`m, Am°{S>Q>ar _oQ>g, _w½Xam{ñW, BÝH$g, ñQ>oßg, H$U©nQ>b,
do{ñQ>ã`yb, go{_bZma Z{bH$m`|, H§$~w, AmYma {Pëbr, H$U© V§{ÌH$m, H$s_mo J«{hH$mE±, Amb\o$ŠQ>moar
g§doXr \§$Or\$m_© no{nbo, {\$br\$m_© no{nbo, doboQ> no{nbo, \$mo{b`oQ> no{nbo, {_bo{ZZ, {gê${_Zg
J«§{W`m±, ñdoX J«§{W`m±, ËdMr` J«{hH$m`|, Q>oŠQ>mB©b J«{hH$mE§, ë`yH$moS>_r &
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_Ü` H$U© _| VrZ A{ñW`m± hmoVr h¡, {OÝh| _obg, BH$g, ñQ>oßg H$hVo h¢& BZgo Üd{Z Vrd« hmoVr
h¡&
Or^ _| no{nbm na bJ^J 10000 agmHw§$a nm`o OmVo h¢ &
ËdMm _| ËdMr` J«{hH$mE§ hmoVr h¢, `h ñne© H$m g§doXr A§J hmoVm h¡&
g§doXr A§J ÃÓYåÁEÁzÊ N˛Áz ÃÊƒzty ™ÁT| ˚Á∫Á _{ñVîH$ H$mo nhþMm`o OmVo h¢& Ohm± na BZH$s à{H«$`m
hmoVr h¡ Am¡a Amdí`H$ g§doXr A§Jm| H$mo YÁ¬N˛ ™ÁT| Ûmam H$m`© Ho$ {bE ^oOo OmVo h¢ &

I. {ZåZ Ho$ H$maU Xr{OE AS1
1. H$_ àH$me _| h_ gm_mÝ`V`m M_H$Xma a§Jm| H$mo Zht XoI gH$Vo &
2. H$mZ go ~hþV Á`mXm _mo_ {ZH$mbZo go H$mZ H$m g§H«$_U ~ma-~ma hmoVm h¡&
3. AË`{YH$ gXu-OwIm_ hmoZo go ^moOZ H$m ñdmX H$_ hmo OmVm h¡&
4. ß`mO H$mQ>Vo g_` Am±Im| go Am±gy ~hZm ewê$ hmo OmVm h¡&

II.AgË` H$WZm| H$mo Ty>±T> H$a ghr ê$n go Xmo~mam {b{IE AS1

1. X¥{îQ> Ho$ nrN>o `w{ŠVnyd©H$ H$WZ `o h¡ {H$ `o Ho$db ao{Q>Zm _| à{V_m N˛Á üuouÊ§Ê§ “ÁzoÁ “{@
2. H$mZ H$m H$m`© Ho$db gwZZm h¡&
3. AmB[ag Z_yZo A§Jw{b`m| Ho$ N>mno Ho$ g_mZ hmoVo h¢ &
4. bma, ñdmX g§doXZ _§o agm§Hw$am| H$s ghm`Vm H$aVm h¡&
5. h_ g§doXZm| H$mo R>rH$ H$aZo _| gj_ Zht h¡&

III.XmoZm| Ho$ _Ü` A§Va ~VmB©E AS1
1. embmH$| Am¡a e§Hw$
2. AmB{∫g Am¡a ß`y{nb
3. ~mø H$U© Am¡a H$U© nQ>b
4. Zmgm Jwhm Am¡a H$U© Z{bH$m

IV. {ZåZ à{H«$`m H$s CËn{Îm {H$g àH$ma hmoVr h¡? AS1
1. O~ h_ {H$gr dñVw H$mo XoIVo h¢, dmñVd _| ao{Q>Zm na CbQ>r à{V_m ~ZVr h¡&
2. Üd{Z Va§Jo Omo ~mô` H$U© Ûmam EH${ÌV hmoVr h¡, H§nZm§o _| n[ad{V©V hmoVr h¡&
3.  J_© MrOm§o go h_ AnZm hmW Xÿa hQ>mVo h¢ &
4. J§Xr ~X~y h_| ZmH$ ~§X H$admVr h¡&

V. [aŠV ñWmZm| H$s ny{V© ghr eãXm| go H$s{OE& [\$a H$maU Xr{OE H$s dmo eãX Š`m| ghr h¢?AS1

1. ∫O˛ úb¬ ZoÌm| Ho$ .................................àXmZ H$aVm h¡&
2. Or^ Am¡a$ .................................Ho$ _Ü` g§~§Y Am¡a A[YH$ hmoVm h¡&

3. AmB{ag Z_yZo H$m Cn`moJ √ÆuO˛To ........................ Nz˛ u¬L “ÁzoÁ “{@

AnZo kmZ H$mo ~T>mB©E
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4. dh ñWmZ Ohm± X¥{îQ> V§{ÌH$m ZoÌ H$mo N>moS>Vr h¡...................H$hbmVr h¡&
5. H$U© nQ>b hmoVm h¡...................

VI ghr {dH$ën H$m MwZmd H$s{OE AS1

1. `h {dQ>m{_Z ñdñW Am±Q Ho {bE Amdí`H$ h¡&
a) {dQ>m{_Z ‘A’    b) {dQ>m{_Z ‘B’   c) {dQ>m{_Z ‘C’ d) {dQ>m{_Z‘D’

2. g§doXZ Ho$ O{Q>b amh _| g{å_{bV h¡&
a) g§doXr A§J b) g§doXr A§J Am¡a V§{ÌH$m Mmn
c) g§doXr A§J, V§{ÌH$m Mmn, _{ñVîH$
d) _{ñVîH$ Am¡a V§{ÌH$m Mmn

3. `{X Üd{Z Va§Jo ~mø H$U© Am¡a H$U© Z{bH$m Ûmam H|${ÐV Zhr hmoVr h¡ Vmo BgH$m n[aUm_ -
a) H$B© àH$ma H$s Üd{Z`m Omoa go gwZmB© XoVr h¡& b) Hw$N> ^r gwZmB© Zhr XoVm h¡&
c) H$_ gwZmB© XoJm d) Üd{Z H$m CX²J_ Am¡a àH$ma H$mo nhMmZZo _§o Ag_W© hmoZm &

4. EH$ ì`{ŠV Ho$ ZoÌ JmobH$ H$s no{e`m± H$m`©hrZ hmo JB© h¢ BgH$m A{^ÝZ à^md hmoJm &
a) ì`{ŠV Am±I Zht ~§X H$a gHo$Jm ?
b) Am§I {hbmZm Am¡a a§Jm| H$mo gm\$ Zhr XoI gHo$Jm &
c) Am±Im| _| VH$br\$ H$m AZŵ d H$aZm &
d) V§{ÌH$mE§ Omo no{e`m| VH$ OmVr h¡, H$m`©hyZ hmo OmVr h¢&

5. ì`{ŠV H$s Or^ na Vrd« Z_H$ H$m ñdmX aIm Om` -
a) ì`{ŠV R>rH$ go Z_H$ H$m ñdmX boZm grIVm h¡&
b) Z_H$sZ MrOm| H$m ñdmX ng§X H$aVm h¡&
c) Z_H$sZ MrOm| go Z\$aV H$aVm h¡?
d) A[YH$ Z_H$ Ho$ ~mX H$_ Z_H$ H$s MrOm| H$m ñdmX Zht bo nmVm &

VII Š`m hmoJm `{X h_mar ËdMm g§doXZ àH¥${V Imo XoJr &  AS2
VIII AnZr H$jm Ho$ nm±M {dÚm{W©̀ m| H$m g_yh ~Zm H$a ZoÌ amoJ Am¡a CgHo$ bjUm| na ZoÌ narjH$

go ~mV| H$s{OE & AS4

IX   {ZåZ aMZmAm| H$mo {XImVo hþE Zm_m§{H$V {MÌ ~ZmB©E AS5

 1. Am±I 2. H$mZ 3. Or^
X Amn CZ uƒN˛¬ÁÂT bmoJm| Ho$ à{V H¡$go qMVm ì`ŠV H$ao|Jo {OZ_| g§doXr A§Jm| H$s H$_r hmoVr h¡?
XI Amn g§doXr A§Jm|§ Ho$ H$m`m] H$s àe§gm H¡$g H$amoJo Omo h_| àH¥${V H$s gw§XaVm H$m AmZ§X CR>mZo _|

ghm`H$ hmoVo h¢ & AS6
XII gmJa R>rH$ go gwZZo _| Ag_W© h¡& gmo{ME CgH$m Š`m hmoJm? Amn Cgo Š`m gwPmd XoZm

Mmh|Jo? AS4
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{MÌ{MÌ{MÌ{MÌ{MÌ-1 (a) ’w$bmo § na ‘§S>amVr {VVbr’w$bmo § na ‘§S>amVr {VVbr’w$bmo § na ‘§S>amVr {VVbr’w$bmo § na ‘§S>amVr {VVbr’w$bmo § na ‘§S>amVr {VVbr (b) {dlm§Vr boVm hþAm qMnmPr{dlm§Vr boVm hþAm qMnmPr{dlm§Vr boVm hþAm qMnmPr{dlm§Vr boVm hþAm qMnmPr{dlm§Vr boVm hþAm qMnmPr (c) Kmogbm ~ZmVo hþ¶o njrKmogbm ~ZmVo hþ¶o njrKmogbm ~ZmVo hþ¶o njrKmogbm ~ZmVo hþ¶o njrKmogbm ~ZmVo hþ¶o njr

Cna {X¶o J¶o {MÌm| H$m {ZarjU H$amo& AmnZo

¶o AmnHo$ Amgnmg XoIm hmoJm& BZH$mo XoIoVo hþ¶o

AmnHo$ ‘Z ‘| AZoH$ àíZ C^ao hm|Jo O¡go

z ‘N>br H$mo V¡aZm ³¶m| Zht {gIZm nS>Vm ?

z {VVbr H$mo ‘áw H$s I~a H¡$go {‘bVr h¡?

z {MQ>r¶m§ ImZm H¡$go Tw>T>Vr h¡ Am¡a EH$ Xþgao

H$mo BgH$s OmZH$mar H¡$go XoVr h¡?

z njr¶m| H$mo Km|gbm ~ZmZm H$m¡Z {gImVm h¡?

Bg nmR> ‘| h‘ OÝVwAm| Ho$ {d{fð> ~Vm©d ¶m

AmMaU H$mo g‘PZo H$s H$mo{ee H$a|Jo& ³¶m CZHo$

~Vm©d ‘| H$moB© {Za§VaVm à{Vê$n XoIm Om gH$Vm h¡&

CZHo$ ~Vm©d H$mo H$m¡Zgo KQ>H$ àouaV H$aVo h¡?

new ì¶dhma ¶m ~Vm©d H$m AW© ³¶m h¡ ?
Bggo h‘o newAm| Ho$ AO¡{dH$ KQ>H$m| go

dmVmdaU VWm AÝ¶ Ordm| go hm oZ o dmbr

à{V{H«$¶mAm| Ho$ ~mao ‘| OmZH$mar nmZo H$s H$mo{ee
H$aVo h¢&  new CZHo$ g§gmYZ H¡$go àmá H$aVo h¡ VWm
gwaujV aIVo h¡, {eH$m[a¶m| go H¡$go ~Mmd H$aVo h¢
ghMam| H$mo H¡$go MwZVo h¡, H¡$go àOZZ H$aVo h¡ VWm
{H$g Vah CZH$s g§V{V H$s XoI^mb H$aVo h¡ ¶o g^r
~mVo h‘ Bg AÜ¶¶Z
‘| OmZZo H$s H$mo{ee
H$a|Jo& new ì¶dhma EH$
AX ²^ wV d ¡km{ZH$
Aä¶mg h¡& Bg‘|
newAm| Ho$ nañna, AÝ¶
newAm | g o Am ¡a
dmVmdaU go hmoZodmbr nmañn[aH$ {H«$¶mAm| Ho$ ~mao ‘|
Eä¶mg {H$¶m Omom h¡&

new ì¶dhma Ho$ Aä¶mg H$s ewê$AmV newHo$,
Ord Ho$ eara Ho$ AmÝV[aH$ Am¡a ~mh¶ aMZm H$mo
g‘PZo go hmoVr h¡& ~mh¶ Am¡a AmÝV[aH$ XmoZm| CÒ>rnZÁı
Ãz newAm| Ho$ ghr ì¶dhma H$m H$maU h¡& ~mh¶

        OÝVw-ì¶dhma    AÜ¶m¶

7 (Animal Behaviour)

{MÌ{MÌ{MÌ{MÌ{MÌ-2 Weaver birdSCERT T
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CÔrnZ (O¡go Xþgao Ordm| go S>aZm, AmdmO VWm J§Y)
Am¡a dmVmdaU VWm AmÝVarH$ CÔrnZ (O¡go ŷI
Am¡a ̂ ¶) newAm|  Ho$ à{VM¶m© H$mo ào[aV H$aVr h¡&
~hþV gmao d¡km{ZH$ {d{dY H$maUm| go new ì¶dhma
¶m AmMaU Ho$ Aä¶mg H$s Am¡a AmH${f©V hþ¶o h¡&
~hþV hr {dñV¥V joÌ h¡ {Og‘| new Ho$ nmofU, Amdmg
Ho$ MwZmd, go boH$a ‘¡WwZ VWm gm‘m{OH$ g§KR>Zm|
VH$ gmar ~mVm| H$m Aä¶mg {H$¶m OmZm h¡& new
AmMaU AZoH$ [aVr go hmoVm h¡&

\ãoÏEÁı Nz˛ √Æƒ“Á∫ Nz˛ E¬T üN˛Á∫
(Different types of Animal Behaviour)

‘Zwî¶ Am¡a Xþgao OÝVwAm| Ho$ ì¶dhma Ho$ ~mao ‘|
d¡km{ZH$m| Zo AZoH$ àH$ma go Om§M H$s Am¡a BZ
à{VM¶m©Am| H$mo g‘PZo H$s H$mo{ee H$s& {ZåZ {bIrV
àH$mamo H$m A~ VH$ Aä¶mg {H$¶m J¶m h¡&
z ghO, àmH¥${VH$ àd¥Îmr (Instinct)

z ‘wÐm, ‘w{ÐV àd¥Îmr       (Imprinting)

z gà{V~§YrV àd¥Îmr       (Conditioning)

z AZwH$aUr¶ àd¥Îmr     (Imitation)

ghO, àmH¥${VH$ àd¥ÎmrghO, àmH¥${VH$ àd¥ÎmrghO, àmH¥${VH$ àd¥ÎmrghO, àmH¥${VH$ àd¥ÎmrghO, àmH¥${VH$ àd¥Îmr

¶o ghO àd¥Îmr h¡ {OgH$m Aä¶mg H$aZm
(grIZm) Zht n‹S>Vm& ¶o njr¶m| Ho$ Kmogbm ~ZmZo
ghMam| H$mo MwZZo ¶m {’$a g§ajU Ho$ {bE g‘wh
~ZmZo O¡gr H${R>Z {H«$¶mE hmo gH$Vr h¡&

z {MÌ ‘| ³¶m {XImB© Xo ahm h¡?
z ³¶m AmnH$mo bJVm h¡ {H$ ‘H$‹S>r H$m Omb

~wZZm, CgH$s àmH¥${VH$ àd¥Îmr h¡ ? ³¶m| ¶m
³¶m| Zht?

AJa AmnZo AMmZH$ {H$gr J‘© dñVw ¶m Zw{H$¬r
dñVw H$mo Nw>Am Vmo AmnH$m hmW AnZo Amn hQ> OmVm
h¡& ¶o AZw~§{YV à{V{H«$¶m| Ho$ H$maU hmoZm h¡& AZw~§{YV
à{V{H«$¶m na ̂ r àmH¥${VH$ àd¥Îmr h¡& h‘| BÝho grIZo
H$s Oê$aV Zht hmoVm&
z HwN> à{V~§[YV {H«$¶mAm| Ho$ CXmhaU Xr{OE&?

(‘wÐm, R>àm)‘w{ÐV àd¥Îmr(‘wÐm, R>àm)‘w{ÐV àd¥Îmr(‘wÐm, R>àm)‘w{ÐV àd¥Îmr(‘wÐm, R>àm)‘w{ÐV àd¥Îmr(‘wÐm, R>àm)‘w{ÐV àd¥Îmr

AmnZo Eogr KQ>ZmAm| H$mo XoIm hmoJm& A§S>mo go {ZH$bZo
Ho$ VwaÝV ~mX ‘wJu VWm ~XI Ho$ {eew MbZo bJVo
h¡& ~XI Ho$ {eew Hw$N> hr {XZm| ‘| V¡aZm ̂ y OmZVo
h¡& do AnZr ‘mVm H$mo ‘w{ÐV àd¥Îmr Ûmam nhMmZVo h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-4 {eew ‘wJuAm| Ho$ gmW ~‹S>m ‘wJu{eew ‘wJuAm| Ho$ gmW ~‹S>m ‘wJu{eew ‘wJuAm| Ho$ gmW ~‹S>m ‘wJu{eew ‘wJuAm| Ho$ gmW ~‹S>m ‘wJu{eew ‘wJuAm| Ho$ gmW ~‹S>m ‘wJu

~XI Ho$ {eew àñ’w$Q>Z Ho$ ~mX nhbr {h>bVr
hwE MrO H$m nrN>m H$aVo h¡& do Bg MrO go Ow‹S> OmVo
h¡ Am¡a Bgo hr AnZr ‘mVm g‘P ~¡R>Vo h¡& ‘w{ÐV
àd¥Îmr {eewAm| Ho$ AnZr ‘mVm nhMmZZo ‘| ‘XZ
H$aVr h¡& do ‘mVm Ho$ nrN>o ^moOZ VWm g§ajU Ho$
{bE OmVo h¡&{MÌ{MÌ{MÌ{MÌ{MÌ-3 Omb ~wZVr ‘H$ ‹S >rOmb ~wZVr ‘H$ ‹S >rOmb ~wZVr ‘H$ ‹S >rOmb ~wZVr ‘H$ ‹S >rOmb ~wZVr ‘H$ ‹S >r
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‘w{ÐV àd¥Îmr Ho$ H$maU do nhbr Tuo∆y¬ dñVw

H$mo AnZr ‘mVm g‘P boVo h¡& bo{H$Z H$^r H$^r

~VI Ho$ {eew bmoJm| Ho$ J|X H$mo ¶m H$mS>©~moS>© Ho$

~³go H$mo AnZr ‘mVm g‘P ~¡R>Vo h¡&

z ‘w{ÐV àd¥Îmr Ho$ Am¡a CXmhaUm| H$mo Tw>§T>Zo H$s

H$mo{ee H$amo&

           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¡?

H$moZmS>© bm°aoÝO (1903 go 1989) EH$ Am¡ñQ´>r¶Z

d¡km{ZH$ Wo {OÝhm|Zo new AmMaU na Aä¶mg

{H$¶m Wm& CÝhm|Zo ¶o nVm bJm¶m {H$ AJa do

‘wJu¶m| H$m àñ’w$Q>Z Ho$ VwaÝV ~mX XoI^mb H$aVo

h¡ Vmo do CZH$s ‘w{ÐV hmo OmVo h¡ do Ohm§ ̂ r OmVo

Wo ‘wJu¶m± CZH$m nrN>m H$aVr Wr& ¶o {gb{gbm

‘wJu¶m± ~‹S>r hmoZo VH$ Omar Wm&

gà{V~§YrV àd¥Îmrgà{V~§YrV àd¥Îmrgà{V~§YrV àd¥Îmrgà{V~§YrV àd¥Îmrgà{V~§YrV àd¥Îmr
gà{V~§YrV àd¥Îmr EH$ Eogm à{V{H«$¶m h¡ Omo

àmH¥${VH$ CÔrnZm| Ho$ Abdm AbJ-AbJ CÔrnZm|

Ho$ à{V H$s OmVr h¡& ¶o EH$ Aä¶mgr ¶m ~ma~ma H$s

OmZo dmbr à{V{H«$¶m h¡&

h‘ nmR>embm Ho$ K§Q>r H$m CXmhaU bo gH$Vo h¡&

g‘¶ Ho$ AZwgma K§Q>r gwZZo Ho$ ~mX {dÚm{W©¶m| H$s

AbJ-AbJ à{V{H«$¶mE hmoVr h¡-

O¡go gw~h H$s nhbr K§Q>r ¶mZr àmW©Zm H$m

g‘¶ -{dÚmWu àm§JZm ‘| B¸$Æ>m hmoVo h¡&

H$mbmdYr Ho$ ~mX K§Q>r ~OZo na {dÚmWu AnZr

AnZr H$jm H$s Amoa OmVo h¡&

AmIar K§Q>o Ho$ ~mX K§Q>r ~OZo na {dÚmWu

AnZr H$jm go ~mha Ka Ho$ {bE {ZH$b n‹S>Vo h¡&

K§Q>r H$m ~OZm EH$ CÔrnZ h¡ {OgH$s

{dÚmWu¶m | Ûmam AbJ AbJ à{V{H« $¶mE

g‘¶mZwgma hmoVr h¡& ³¶m|{H$ ¶o CÝhm|Zo Aä¶mg

{H$¶m h¡ H$^r H$^r do JbV ^r hmo gH$Vo h¡&

 BdmZ nmdbmod (1849 -1936) Ho$ a{e¶Z

d¡km{ZH$ Wo {OÝhm |Z o

gà{V~§YrV {H«$¶mAm| N˛Á
Aä¶mg {H$¶m& CÝhm|Zo XoIm

{H$, Hw$Îmo H$mo ^moOZ {X¶o

OmZo na CgHo$ ‘wÂh go bma

Q>nH$Vr h¡ ¶o ̂ moOZ-CÔrnZ

H$s àmH¥${VH$ à{V{H«$¶m h¢&

{Oggo Hw$Îmo Ho$ ‘Âh go bma Q>H$noy h¡& bmagz ̂ moOZ

H$s nmMZ H$s VWm {ZJbZo H$s à{H«$¶m ewê$ hmoVr h¡&

nmdbmod Zo ¶o ^r XoIm {H$ Hw$Îmm| H$mo ImZm

XoZodmbo ì¶{º$ Ho$ H$‘ao ‘| àdoe ̂ r, ¶hr à{V{H«$¶m

hmoVr Wr& nmdbmd Zo ImZm XoVo g‘¶ K§Q>r ~OmZm

ewê$ {H$¶m A§V ‘| ‘mÌ K§Q>r H$s AmdmµO gwZZo go

Hw$Îmo Ho$ ‘w§h go bma Q>nH$Zm Ama§^ hþAm&

Hw$Îmo H$m K§Q>r H$s AmdmµO gwZH$a bma Q>nH$mZm,

àmH¥${VH$ Zht Wr& AJa CÝh| Aä¶m{gZ Z {H$¶m

OmVm Vmo do Eogm Zht H$aVo& ¶o CZH$s à{V~§YrV

{H«$¶m(Aä¶mgr) {H«$¶m Wr& Bgo à{V~§YrV à{V{H«$¶m

H$aVo h¢&

BdmZ nmdbmod

{MÌ{MÌ{MÌ{MÌ{MÌ-5  Dog ExperimentSCERT T
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AZwH$aUr¶ àd¥{ÎmAZwH$aUr¶ àd¥{ÎmAZwH$aUr¶ àd¥{ÎmAZwH$aUr¶ àd¥{ÎmAZwH$aUr¶ àd¥{Îm

{H$gr hþga Ord ¶m OÝVw H$m AZwH$aU H$aVm

AZwH$aUr¶ àd¥Îmr H$hbmVm h¡& ~hþVm¶V bmoJ ~mVo

H$aVo g‘¶ EH$ hr T>§J go I‹S>o ¶m ~¡R>Vo h¡& Am¡a EH$

Xþgao O¡go hmd^md H$aVo h¡& d¡km{ZH$ ¶o ‘mZVo h¡ {H$

Eogm H$aZo go àdº$m AnZo AmnH$m| ñdm^m{dH$ ¶m

ghO ‘hgyg H$aVm h¡&

H$B© d¡km{ZH$ ¶o ‘mZVo h¡ {H$ {g’©$ ‘Zwî¶ hr

Eogm Ord h¡ Omo AZwH$aU H$aVm h¡& bo{H$Z H$B©

Xþgao d¡km{ZH$ Zo ¶o {Zarqm {H$¶m h¡ {H$ qMnmPr

Am¡a Xþgao Za-~mZa EH$ Xþgao Ho$ AZwH$aU H$aVo

h¡& qMnmPr {H$gr bH$‹S>r H$m ^mbo(eyb) O¡gm

Cn¶moJ H$a agXma F„r¶m| N˛Áz ({H$S>m| H$mo) ‘maVo h¡&
Xþgao qMnmPr GZH$m AåÏH$aU H$aVo h¡ & Eogo do Z¶o

H$m¡eb {gIVo h¡&

‘mZd ì¶dhma(AmMaU)‘mZd ì¶dhma(AmMaU)‘mZd ì¶dhma(AmMaU)‘mZd ì¶dhma(AmMaU)‘mZd ì¶dhma(AmMaU)

‘Zwî¶m| ‘| ̂ r newAm| O¡gm ì¶dhma ¶m AmMaU

XoIm Om gH$Vm h¡ & {H$ÝVw ‘mZd AmMaU ¶m ñd^md

~‹S>o O{Q>b hmoVo h¡ ³¶m|{H$ h‘ Á¶mXm hmo{e¶ma h¡ Am¡a

AnZo ~mao ‘| OmZVo h¡&
Letus study about the various methods

of behaviour in humans.

{MÌ{MÌ{MÌ{MÌ{MÌ-7  qMnmPr H$m ì¶dhmaqMnmPr H$m ì¶dhmaqMnmPr H$m ì¶dhmaqMnmPr H$m ì¶dhmaqMnmPr H$m ì¶dhma

H$B© MrOm| H$mo Q>mbZo Ho$ {bE ‘Zwî¶ Am¡a newAm|
H$mo à{V~§YrV {H$¶m Om gH$Vm h¡& CXmhaU Ho$ {bE
newAm| Ho$ MaZo Ho$ ñWmZ H$mo AajrV H$aZo Ho$ {bE
{dÚwV Vma bJm¶o Om gH$Vo h¡ BgH$mo Nw>Zo go newAm|
H$mo “¡N˛Á ÃÁ PQ>H$m ‘hgwg hmoVm h¡&

new Bg Vma H$mo {dÚwV Z hmoZo na ̂ r Nw>Vo Zht
h¡&

Eogo H$B© CXmhaU Amn ¶mX H$a gH$Vo h¡¡&
{H$Ýhr nm§M H$m C„oI H$s{OE&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-6     MaZo dmbo newAm| H$mo ~mha OmZo go amoH$Zo dmbo
{dÚwV Vma

àmH¥${VH$ àdàmH¥${VH$ àdàmH¥${VH$ àdàmH¥${VH$ àdàmH¥${VH$ àd wÎmrÎmrÎmrÎmrÎmr ( ( ( ( (Instinct)
‘mZd ‘| àmH¥${VH$ àd¥Îmr hmoVr h¡ bo{H$Z Bg

àd¥Îmr Am¡a àmH¥${VH$Mmh (urge) na {Z¶§ÌU nmH$a
h‘ {ZíMrV ì¶dhma H$aVo h¡ CXmhaU Ho$ {bE ̂ moOZ
Ho$ {bE Am‘§{ÌV H$aZo na ̂ ÓIm AmX‘r ~mH$s g^r
bmoJm| Ho$ gmW hr ^moOZ J«hU H$aZm h¡& ¶o h‘mam
gä¶ AmMaU ¶m AÀN>m ì¶dhma h¡&
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AZwH$aUr¶ àdÎmr
bmoJ EuáN˛o∫ Xþgamo H$m AZwH$aU H$aVo h¡& ¶o

CÝh| H$B© Z¶r Am¡a bm^Xm¶H$ ~mVo grIZo ‘| ‘XV
H$aVo h¡& O¡go Ho$ nmR> ¶m Iob ‘| Z¶o H$m¡eb grIZm
BgH$m H$^r-H$^r H$‘ bm^ Am¡a hmuZH$amH$ n[aUm‘
^r hmo gH$Vm h¡& O¡go ¶wdmAm| H$m Yw‘«nmZ ¶m ‘ÚnmZ
¶m Ś>½O H$s Amoa PwH$md ¶o {g’©$ Xþgam|§ H$mo AmH${f©V
H$aZo Ho$ {bE {H$¶m J¶m AZwH$aU hmo gH$Vm h¡&

gà{V~§YrV àdÎmr
 ‘mZd AmMaU ‘o§ ~Xbmd bmZo Ho$ {bE g

à{V~§YrV {H«$¶mAm| H$m Cn¶moJ {H$¶m Om gH$Vm
h¡& {dkmnZ XoZo dmbo Bg‘o Hw$eb hmoVo h¡& ¶o
AmH$f©H$ {MÌmo Ûmam ¶m CÎmoOH$ CËnmXZm| Ûmam
¶m {’$a ñd {H$gr à»¶mV uÃåz N˛¬ÁN˛Á∫ ¶m
{IbmS>r Ûmam CZHo$ CËnmXH$m| H$m {dkmnZ Omar
H$aVo h¡& CZHo$ CËnmXm| H$mo AmH$f©H$ ì¶º$s¶m| go
OmoS>H$a do bmoJm| go à{V~§YrV {H«$¶m àñWm{nV
H$aZm MmhVo h¡& Bggo bmoJm| H$s CZHo$ CËnmX Ho
à{V gH$mamË‘H$ à{V{H«$¶m hmoZr h¡ Am¡a do CËnmX
IarXVo h¡& $

Om§MZo H$s àd¥ÎmrOm§MZo H$s àd¥ÎmrOm§MZo H$s àd¥ÎmrOm§MZo H$s àd¥ÎmrOm§MZo H$s àd¥Îmr

ì¶dhma H$s (AmMaU H$s) {H$gr joÌ ‘| ¶m
à¶moJembm ‘o Om§M hmo gH$Vr h¡& AmMaU H$mo
{ZarjU H$a Zmnm Om gH$Vm h¡& ¶o {H$g Vah H$m‘
H$aåm h¡ Bgo ^r uÃQÁÆÁ Om gH$Vm h¡& ‘mZd
ì¶dhma, AZoH$ n[ad∫VZmo na AmYm[aV hmoVo h¡ &
Xþgao OmZdam| go (newAmogo) ‘mZd ì¶dhma H$m Aä¶mg
O{b>b hmoVm h¡&

H$B© joÌm| ‘| Om§MH$B© joÌm| ‘| Om§MH$B© joÌm| ‘| Om§MH$B© joÌm| ‘| Om§MH$B© joÌm| ‘| Om§M

H$B© d¡km{ZH$m| Zo OmZdam| Ho$ ì¶dhma ¶m AmMaU
H$mo OmZZo Ho$ {bE ~hþV g‘¶ {~Vm¶m h¡& CÝhmoZo new
Ho$ EHo$bo EH$mH$s n[admarH$ ¶m gm‘wXm{¶H$ OrdZ
Ho$ ~mao ‘| Aä¶mg {H$¶m&

new EH$ Xþgao H$mo g§Ho$V Xo gH$Vo h¡& CXmhaU
Ho$ {bE do EH$ Xþgao H$mo IVaoH$m g§Ho$V XoVo h¡& H$B©
d¡km{ZH$m| Zo BgH$m Aä¶mg {H$¶m h¡& CÝhmoZo BZ
g§Ho$Vm| H$mo BH$Æ>mH$a ghr AW© Tw>§T>Zo H$s H$mo{ee H$s
h¡&

A§H$Z (A§{H$V H$aZm)A§H$Z (A§{H$V H$aZm)A§H$Z (A§{H$V H$aZm)A§H$Z (A§{H$V H$aZm)A§H$Z (A§{H$V H$aZm)

AmnZo O¡d {d{dYVm VWm O¡d g§ajU nmR> ‘|
àdmgr njr¶moHo$ ~mao ‘| n‹T>m njr¶moH$s Vah Xþgao
OmZda ^r ^moOZ Am¡a Km|gbm ~ZmZo A§S>o XoZo Ho$
{bE Xÿa Xÿa VH$ ¶mÌm H$aVo h¡& BZ OmZdam| H$m ‘mJ©
nX{MÝhm| go A§{H$V {H$¶m Om gH$mV “{& A§{H$V
H$aZo go OmZdam| H$s ¶mÌm ¶m àdÁg Ho$ ~mao ‘|
d¡km{ZH$m| H$mo A{YH$ OmZH$mar {‘b gH$Vr h¡&

bmaoå\ VWm nmd¬mod Ho$ à¶moJm| Ho$ ~mao ‘| h‘Zo
nT>m h¢& BZ d¡km{ZH$mo Zo OmZdam| Ho$ ì¶dhma H$m
(à{V~§{YV {H«$¶mAm|H$m) {Z¶§uÌV úu∫uÀsuo ™ı
Aä¶mg {H$¶m&

Amn ^r qPJya Ho$ ì¶dhma H$m {ZarjU H$a
gH$Vo h¡& BgHo$ {bE AmnH$mo EH$ M¶Z noQ>r H$s
OéaV h¡& Amn {ZåZ VarHo$go M¶Z noQ>r ^r ~Zm
gH$Vo h¡&
z $EH$ noQ>r boH$a Cgo Mma {hñgm| ‘| (H$mS>~moS>©

H$s ghm¶Vm go) ~m{Q>E&
z  CZ‘| go {H$Ýhr Xmo {hñgm| ‘| N>oX ~ZmBE&

Vm{H$ àH$me CZ {hñgm| ‘| Am gHo$&
~mH$s Xmo {hñgo A§YmH$a‘¶ ahZo Xo&

z A~ Jrbo H$nmg H$mo boH$a EH$ A§Yoao
Am|a EH$ àH$me‘¶ {hñgm| ‘| Z‘r H$m
dmVmdaU CËnÞ H$ao&

üÆÁzT N˛ÁÆ|
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z A~ noQ>r Mma AbJ-AbJ {hñgmo ‘| ~±Q>
JB© h¡& O¡go EH$ àH$m∆‘¶ gyIm {hñgm,
EH$ àH$me‘¶ Z‘r H$m {hñgm EH$
A§YH$ma‘¶ gyIm {hñgm Am¡a EH$
A§YH$ma‘¶ Z‘r H$m {hñgm A~ noQ>r V¡¶ma
h¡& AmnH$s H$jm Ho$ {dÚmWu¶m| Ho$ Mma
g‘wh ~ZmBE& àË¶oH$ g‘wh AbJ AbJ
{hñgmo ‘| H$B© Pt‘ya à{dð> H$a|Jo& O¡go

z àH$me‘¶ gyIm
z àH$me‘¶ Z‘
z  AÝYH$ma‘¶ gyIm
z AÝYH$ma‘¶ Z‘

z noQ>r T>H$ {XOrE Amoa 15-20 {‘ZrQ> VH$
N>moS> {XOrE&

z A~ ha EH$ {hñgo Ho$ PtJyam| H$s {‘ZVr

H$amo&

z H$m¡Zgo {hñgo ‘| g~go Á¶mXm PtJya nm¶o

OmVo h¡&

z AmnHo$ {ZarjU H$s VwbZm Xþgao g‘whmogo

{H$OrE& AÝVam| H$mo XO© {H$OrE&

z AmnHo$ {ZarjU Ho$ AmYma na PtJwam| Ho$

ì¶dhma VWm OrdZ e¡br Ho$ ~mao ‘|

{Q>ßnUr {bImo&

{MÌ{MÌ{MÌ{MÌ{MÌ-8  H$B© {dH$B© {dH$B© {dH$B© {dH$B© {dN˛¡úÁı H$m o Xem©Vm hþAm {dH$ën {S>ã~m H$m o Xem©Vm hþAm {dH$ën {S>ã~m H$m o Xem©Vm hþAm {dH$ën {S>ã~m H$m o Xem©Vm hþAm {dH$ën {S>ã~m H$m o Xem©Vm hþAm {dH$ën {S>ã~m

AmYm

àH$me‘¶

{hñgm

AmYm

A§YH$ma‘¶

{hñgm

 ¶o AmYo H¡$b{e¶‘

âbmoamBS> go gyIo

{hñgo
 ¶o AmYJrbo H$nmg go

Z‘ {hñgo

àH$me

gyIm

A§YH$ma‘¶

gyIm

àH$me‘¶

Z‘

A§YH$ma‘¶

gyIm

PtJya A§YH$ma‘¶ Z‘ OJh ng§X H$aVo h¡&

 noQ>r Ho$ EH$ Mm¡WmB© {hñgo (D) ‘o§ Omo A§YH$ma‘¶

Am¡a Z‘ h¡, g~go Á¶mXm ¶m g^r PtJya nm¶o OmVo h¡&

       H$m¶©H$bmn-       H$m¶©H$bmn-       H$m¶©H$bmn-       H$m¶©H$bmn-       H$m¶©H$bmn-1
M{bE Xþgao OmZdamo ‘| ̂ r AmMaU ¶m ì¶dhma

H$m Aä¶mg H$ao& CZHo$ àmH¥${VH$ ‘w{ÐV,
ghà{V~§YrV VWm AZwH$aUr¶ àd¥Îmr¶m| Ho$ ~mao ‘|
OmZH$mar hmgrb H$a|&

EÊáN˛Á∫ ™ı LƒÊ
ÃÓQÁ

EÊáN˛Á∫ ™ı LƒÊ
å™
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z h‘mam nmbVy Hw$Îmm {g’©$ AOZ~r¶m| na ̂ m¡H$Vm
h¢& AJa h‘ CÝh| agmoB© ‘| AmZo go Zhr amoH|$Jo
Vmo CZH$m ì¶dhma H¡$gm hmoJm ?

z ~³go ‘o§ aIr {‘R>mB© H$s Amoa {MQ>r¶m§ H$Vma
‘o OmVr h¡& CÝh| ~³go VH$ H$m ‘mJ© H¡$go nVm
MbVm h¡&

z AÝYoam hmoZo na ‘ÀN>a PtJya AnZr ñWmZm| go
~mha {ZH$bVo h¡ CÝh| àH$me ¶m AÝYoao H$m
kmZ H¡$go hmoVm h¡

z M‘JmXS> Am¡a C„x amV Ho$ A§Yoao ‘o hr AnZm
^moOZ Tw>§T>Vo h¡ do amV ¶m {XZ ‘o {H$g Vah
’$aH$ H$aVo h¡&

z hb MbmVo g‘¶ ~¡bm| H$mo CZHo$ ñWmZ go
N>moS> {X¶m OmE Vmo do hb Ho$ nmg OmHo$ éH$Vo
h¡& ¶m {’$Ja Mmam S>mbVo g‘¶ nmZr H$s Amoa
Mbo OmVo h¡& ~¡b AbJ à{V{H«$¶mE H¡$go
H$aVo h¡ ?

z njr AnZm Km|gbm ~ZmZo Ho$ {bE ‘wbm¶‘
VWm ‘O~yV nXmWm] H$m (dñVyAm| H$m) M¶Z
H$aVo h¡& CÝh| Cg dñVw ¶m nXmW© H$s JwUdÎmm
H¡$go nVm MbVr h¡ ?

z Hw$Îmo Ho$ {n„o ¶m {~„r Ho$ ~ƒo, EH$ H$nS>o Ho$
VwH$S>o Ho$ {bE, Cgo ’$mS>Zo Ho$ {bE PJS>Vo h¡&

z {H$gr {dueï> ‘m¡g‘ ‘o h‘mao Amg nmg Ho$
njr {H$gr Xÿa BbmHo$ H$mo Mbo OmVo h¡ CÝh|
CZHo$ ‘mJ© H$m nVm H¡$go MbVm h¡ ?

O‘rZ na ¶m nmZr ‘o§ ahZo dmbo {d{dY OÝVwAm|
Ho$ {eew àmH¥${VH$, ‘w{ÐV gà{V~§YrV VWm
AZwH$aUr¶ H$m¶© H$aVo h¡& OmZdam| H$m ì¶dhma
CZ‘o hmoZodmbr O¡d amgm¶ZrH$ {H«$¶mAm| H$m ZVrOm
hmoZm h¡& nhMmZZm ¶m gw§KZm Hw$Îmm|H$s àd¥Îmr
(H$m¶©j‘Vm) h¡ VWm Tw>§T>Zm Am¡a g‘wXm¶ ~ZmZm
¶m g‘wXm¶ ‘| ahZm ¶o qMQ>rAm| H$m ì¶dhma h¡& ¶o

CZHo$ àmH¥${VH$ agm¶{ZH$ - ’°$am‘moZ Ho$ H$maU
hmoVm h¡ ?

A~ h‘ H$B© OmZdam| Ho$ amoMH$ ì¶dhma Ho$
~mao ‘o g‘P|Jo Omo CZH$s ~wÜXr‘Îmm H$mo àXeuV
H$aZm h¡& njr¶m| H$mo Km|gbm ~ZmVo XoIZm ~hþV hr
amoMH$ hmoVm h¡& ¶o CZH$s Om{V na {Z^©a hmoVm h¡&
njr AnZm Kmog§bm AbJ-AbJ VarHo$ go ~ZmVo
h¡& {dda njr VrZ {dñVrU© (XrK©) ~‹S>o nÎmm| H$mo
MwZVm h¡& Pa Bg‘| go EH$ Kmogb| H$m {ZMbm {hñgm
VWm Xþgao Xmo ~mOy Am¡a Cnar ̂ mJ ~ZmVo h¡& ¶o njr
YmJm| H$mo MwZH$a BZ nÎmm| H$mo grVm h¡& WmoS>o njr
{g’©$ nÎmm| go hr AnZm Km|gbm ~ZmVo h¡&
z AmnHo$ Amg nmg njr¶m| H$mo Kmogbm ~ZmVo

XoIm|&

z dñVwAm| H$mo BH$Æ>m H$a R>rH$ Cgr Vah H$m Kmogbm
Amn IwX ~ZmZo H$s H$mo{ee H$amo& A~ Amn
g‘P|J| {H$ njr {H$VZo ~w{Õ‘mZ hmoVo h¡ &

~rda (goVw§Ð)LN˛$ ñVZYmar h¡ Omo CÎmar A‘o[aH$m
‘| nm¶m OmVm h¡& ¶o àmUr PaZm| Ho$ nmZr H$mo amoH$Zo
Ho$ {bE Cg na ~m§Y ~ZmVm h¡& ¶o AnZr ZwH$sbr

{MÌ{MÌ{MÌ{MÌ{MÌ-10  Beaver carrieng log

{MÌ{MÌ{MÌ{MÌ{MÌ-9  Km|gbm ~ZmVo njrKm|gbm ~ZmVo njrKm|gbm ~ZmVo njrKm|gbm ~ZmVo njrKm|gbm ~ZmVo njr
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tmVm| go no‹S>m| H$mo Hw$VaH$a no‹S>m| H$mo PaZo Ho$ nmZr ‘|
{JamVm h¡& {’$a ¶o àmUr nËWa, emImE Am¡a {H$MS>
go bJ^J Mma ’y$Q> H$s {Xdma ~ZmVm h¡& Bggo W‘o
hþ¶o nmZr ‘| Bg àmUr H$m n[adma ahVm h¡&

~a© (daQ>) EH$ ~wÕr‘mZ H$sQ> h¡ Omo ̂ {dî¶ H$mo
Ü¶mZ ‘| aIH$a AnZm Km|gbm ~ZmVr h¡& ¶o H$sQ>
{Xdmam| na AnZm N>Îmm (hive) H$sM‹S> go ~ZmVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-12  Scrubjay bird TÏ¡™ úqy

Jwë‘ Zm‘ njr AnZo ̂ moOZ H$mo Nw>nmVm h¡ bo{H$Z
Xþ^m©½¶de O~ VH$ dmo {’$a ̂ moOZ nmZo Ho$ BamXo go
OmVm h¡ V~ VH$ Xþgam Jwë‘ njr CgH$m ̂ moOZ Mwam
boVm h¡&  EH$ à¶moJ ‘| {H$gr Xþgar àOm{V Ho$ njr
Ho$ g‘P Jwë‘ njr Zo AnZm ImZm Nw>nm¶m& Wmo‹S>r Xoa
Ho$ ~mX do Xþgao Om{V Ho$ njr Zo ̂ r ¶wº$s go Jwë‘ H$m
Nw>nm¶m hþAm ImZm Mwam {b¶m&

¶o AnZm N>Îmm ~m§YZo Ho$ {bE ghr {H$M‹S> BñVo‘mb
H$aVr h¡, AJa {H$M‹S> gyI J¶m Vmo ~a© Cgo nmZr H$s
~w§Xm| go {’$a go Jrbm H$a XoVm h¡& Am¡a AJa {H$M‹S> ‘|
nmZr Á¶mXm hmo Vmo Cgo n§I go hdm XoH$a ÃÏImH$a N>Îmm
~ZmZo bm¶H$ Jmobo ~ZmVr h¡& CgHo$ ~mX do ^moOZ
ImoOVr h¡& do AnZo ̂ moOZ (Á¶mXmVa B„r) H$mo {df
go ‘maH$a N>Îmo Ho$ AÝXa S>mb XoVr h¡& CnamÝV do Bgr
^moOZ (B„r) ‘| AnZo A§S>o XoVr h¡ Vm{H$ O¡go hr A§S>mo
‘| go B„r¶m± ~mha Am¶o Xmo CÝho VwaÝV ImZm CnbãY
hmo&

Ordm| Ho$ ~wÕr‘mZr H$mo Xem©Vo Hw$N> à¶moJOrdm| Ho$ ~wÕr‘mZr H$mo Xem©Vo Hw$N> à¶moJOrdm| Ho$ ~wÕr‘mZr H$mo Xem©Vo Hw$N> à¶moJOrdm| Ho$ ~wÕr‘mZr H$mo Xem©Vo Hw$N> à¶moJOrdm| Ho$ ~wÕr‘mZr H$mo Xem©Vo Hw$N> à¶moJ
Mmho H$moB© ‘mZo ¶m Zm ‘mZo, ’$gmZm PyR> ~mobZm

Am¡a Nw>nmZm& ¶o ~wam nhMmZZo Ho$ bjU h¡& Xþgao
eãXm| ‘| h‘H$m| ‘mbw‘ h¡ {H$  h‘ EH$ Xþgao Ho$ ~mao
‘| ³¶m gmoMVo h¡& Xþgam| H$mo Ag‘Pg ‘| S>mbZo Ho$
{bE h‘ Eogo H$m¶© H$aVo h¡ {H$ do AmnHo$ BamXo H$mo
Z g‘P gHo$& ¶o {g’©$ ‘Zwî¶m| ‘| Zht ~ëH$s H$B©
Xþgao newAm| ‘| (àm{U¶m| ‘| ) XoIm Om gH$Vm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-13  {Jbhar{Jbhar{Jbhar{Jbhar{Jbhar

EH$ AmM¶©OZH$ nÕVr go {Jbhar AnZm ̂ moOZ
Nw>nmVr h¡& do h‘oem Eogm ~Vm©d H$aVr {H$ H$moB©
CgH$m ImZm Mwam ahm hmo& Xþgam| H$mo C„x ~ZmZo Ho$
{bE ¶o ~hþV OJh IÈ>o  ImoXH$a Cgo gwI nÎmm Ho$
jza go jN˛ XoVr h¡& Bg‘| go ~hþV gmao T>oam| ‘| Agb
‘| ImZm Zht hmoVm& Bg Vah do Xþgam| H$mo ¶o gmoMZo
na ‘O~ya H$aVm h¡ {H$ àË¶oH$ T>oa ‘| ImZm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-11 AnZm N>Îmm ~ZmVo hþAm ~a©  AnZm N>Îmm ~ZmVo hþAm ~a©  AnZm N>Îmm ~ZmVo hþAm ~a©  AnZm N>Îmm ~ZmVo hþAm ~a©  AnZm N>Îmm ~ZmVo hþAm ~a©  (Wasp)
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AJa h‘ VH©$emó H$s ~mV H$ao Vmo h‘o Æz
™Á¬Ó™ “ÁzoÁ “{@ uN˛ S>m°b{’$Ýg H$mo VH©$ emór¶ ~w{Õ
AdJV h¡&

 ¶o hdmB© {Ûn Ho$ ha‘Z Ûmam {gÕ {H$¶m J¶m h¡&
“a‘Z Zo Mma ~moVb ZmoO S>m°b{’$Ýg H$m H$dmbmo
~ogrZÀoZYmar à¶moJ embm hdmB© ‘| Aä¶mg {H$¶m&
CÝhm|Zo Bg S>m°b{’$Ýg H$m, E{¸$H$mo‘moja, ’$mo{Z³mg,
EbZ, VWm {hnmo Zm‘ aIo&

{MÌ{MÌ{MÌ{MÌ{MÌ-14  IobVo hþE S>m °b{’$ÝgIobVo hþE S>m °b{’$ÝgIobVo hþE S>m °b{’$ÝgIobVo hþE S>m °b{’$ÝgIobVo hþE S>m °b{’$Ýg

CÝhm|Zo AnZr Aä¶mg Ho$ Xm¡amZ ¶o g‘^m {H$
S>m°b{’$Ýg AnZo AnZo Zm‘m| H$mo ¶mX aIVo h¡& Am¡a
AJa CÝh| {gIm¶m OmE Vmo ¶o gm§Ho${VH$ h¡& p³bï>
gm§Ho${VH$ ̂ mfm ‘| ̂ r do {àV{H«$¶m H$aVo h¡& CXmhaU
Ho$ {bE ~§X ‘wÇ>r Q>~ H$mo {ZX}{fV H$aVr h¡, bå~o
XmoZm| hmW J|X H$mo VWm EH$ hmW Ho$ CR>mZo H$mo 'BYa
bmAm|' H$m g§Ho$V ‘mZVr h¡& ¶o g^r {H«$¶mE S>m°b{’$Ýg
H$mo g‘P ‘| AmVr h¡& ¶o {H«$¶mE AZwH«$‘ go H$s JB©
Vmo S>m°b{’$Ýg Q>~ go J|X H$mo bo AmVr h¡& AJa BZ
{H«$¶mAm| H$mo CëQ>m {H$¶m Om¶o Vmo J|X H$mo {’$a go Q>~
‘| S>mb XoVo h¡&

do AnZo Zm‘ H$mo N>moQ>r ¶m XrK© grQ>r go nhMmZVo
h¡& AJa EH$ H$mo grQ>r Ûmam ~wbm¶m OmE Vmo ~mH$s
g^r ‘| go Cgr Zm‘ H$m S>m°b{’$Ýg AmnHo$ nmg
AmVm h¡&

Xþgam M‘ËH$mar AmMaU (ì¶dhma) EH Am{’«$H$m
Ho$ Kwga VmoVo ‘| nm¶m OmVm h¡& 1977‘| {OgH$m Zm‘
Ambo³g aIm J¶m & Bìh[aZ nona ~J© Zm‘H$ ì¶{º$
Zo EH$ VmoVm IarXm Am¡a Cgo grI Xr& Yrao Yrao VmoVm
bJ^J 100 eãX ~mobZm grI J¶m& {’$a CÝhm|Zo
BZ eãXm| H$mo Bg Vah gOm¶m {H$ Abo³g N>moQ>o-

N>moQ>o dm³¶ ~Zm gHo$& Wmo‹S>o {XZm| Ho$ ~mX CÝhm|Zo
Abo³g (VmoVo) H$mo EH$ nrbr Wmbr Am¡a nrbr
H$Q>moar {XImB©& CZHo$ ~rM hþE g§̂ mfU H$m ZrMo
{X¶m J¶m h¡&

noßna~J©: Bg‘| ³¶m g‘énVmEÂ h¡(gÑî¶ZmE)?
Abo³g:  a§J
noßna~J: Bg‘| ³¶m AÝVa h¡?
Abo³g: AmH$ma

{MÌ{MÌ{MÌ{MÌ{MÌ-15  A{’«$H$s Kwga VmoVmA{’«$H$s Kwga VmoVmA{’«$H$s Kwga VmoVmA{’«$H$s Kwga VmoVmA{’«$H$s Kwga VmoVm

Eogo H$B© N>moQ>o-N>moQ>o g™ÁåVmE Am¡a {ÛénomEÂ
(AÝVa) Ambo³g H$mo kmV hmo JE& {H$gr ̂ r dñVw
Ho$ a§J AmH$ma Am¡a ñWmZ Ho$ ~mdOyX dmo N>moQ>r-N>moQ>r
ghm¶VmE Am¡a AÝVa ¶mX aIVm Wm& GÃåz AnZo
g‘wh Ho$ Xþgao VmoVm| H$mo ̂ r BZ ~mVm| H$mo g‘PmZo H$s
H$mo{ee H$s& AJa do {H$gr eãX H$mo JbV ~mobVo
Vmo Ambo³g CÝh| ‘R>rH$ go’ ~mobH$a gwYmaZo H$mo
H$hVm&

BgHo$ Abmdm EH$ EtΩßÓo ~mV Vmo ¶o Wr {H$
Ambo³g go~ H$mo ‘Bannery’ H$hVm Wm& ³¶m|{H$
go~ H$m Ho$bo O¡gm ñdmX Am¡a ~‹S>r Moar O¡gm
AmH$ma {XIVm Wm& Bg Vah go~ H$mo EH$ AbJ
Zm‘ go nhMmZVm ¶o Ambo³g H$s ^mfm H$s
g¥OZmË‘H$Vm H$mo Xem©Vr h¡& Ambo³g H$s CgH$s
‘¥Ë¶w go nhbo 7 H$m nhm‹S>>m VH$ AmVm Wm&
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‘w»¶ eãX

OÝVw OJV H$s àË¶oH$ Om{V H$m ì¶dhma CgHo$
~w{Õ‘Îmm H$s àË¶oH$ nhMmZ XoVm h¡& OÝVw AnZr
^mdZmAm| H$mo ̂ r O¡go Iwer, XþI… IVam, ̂ ¶ VWm
H«$moY H$mo ^r AÀN>r Vah Xem© gH$Vo h¡& AmnH$m
AnZm nmbVy Hw$Îmm BZ g^r H$m EH$ AÀN>m CXmhaU
h¡& Kmg MaHo$ AmZo Ho$ ~mX Jm¶ AnZo ~N>‹S>o H$mo
MmQ>H$a ào‘ Xem©Vr h¡& ¶o CgH$m AnZo {eew Ho$ à{V
ào‘ H$mo Xem©Vm h¡& Egm ~Vm©d Amn Xþgao OÝVwAm| ‘|
^r XoI gH$Vo h¡&

gmnm| H$s ̂ yËH$ma, Hw$Îmm| H$m ̂ m¡H$Zm, hoOhm°J H$m
~mbm| H$m g»V hmoZm, Q>mñ‘m{Z¶Z S>o{db Ho$ eraa go
~X~y AmZm ¶o g~ AZoH$ gwajm Ho$ VarHo$ h¡&

   ³¶m Amn OmZVo h³¶m Amn OmZVo h³¶m Amn OmZVo h³¶m Amn OmZVo h³¶m Amn OmZVo h ¡¡ ¡¡ ¡?

{eH$mar go ~MZo Ho$ {bE H$B© OÝVw AnZr
eara na EH$ àH$ma H$s ~X~y ’¡$bmVo h¡& OÝVw
OJZ ‘| (bmñ‘m{Z¶Z S>o{db) g~go ~X~wXma
OÝVw h¡& BZ {H$Q>m| H$s ~X~y H$mo ^r ^br^m±Vr
OmZVo h¡&

 H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn H$m¶©H$bmn-2
z AmnHo$ Amgnmg Ho$ {H$gr EH$ OÝVw H$mo Mw{ZE&

{ZåZ n[apñWVr¶m| ‘| CgH$m ì¶dhÁa H¡$gm hmoJm
BgH$m {ZarjU H$s{OE&
1. OÝVw H$m Zm‘
2. OÝVw H$m {Zdmg N˛“ÁÂ “{
3. H¡$go Km|gbm ¶m Ka ~m§YVm h¡
4. {eH$ma/^moOZ H¡$go àmá H$aVm h¡:
5. ~mÜ¶ bjU
6.  hmd^md(~Vm©d)

Iwer, XþI, ̂ ¶, S>a IVam PJ‹S>Zm, AnZr
Xþgam| H$s XoI^mb

7. g‘wh ‘| ~Vm©d
AmnHo$ {ZarjU H$mo H$jm ‘| bJmBE&
H$B© ~ma OÝVw h‘mao O¡gm ~Vm©d H$aVo h¡

O¡d{d{dYVm H$mo gwa{jV aIZo Ho$ {bE ¶o ~hþV hr
amoMH$ Am¡a ‘hËdnyU© ~mV h¡& Ord nm[apñW{V H$s
OÝVwAm| Ho$ ì¶dhma ¶m ~Vm©d H$m emór¶ Am¡a
dñVw{Zð> Aä¶mg h¡& Bgo Ord {dkmZ H$s EH$
emIm ‘mZr OmVr h¡& Bg‘| ImgH$a àmH¥${VH$
n[apñW{VAm| ‘| OÝVw Ho$ ~Vm©d H$m Aä¶mg {H$¶m
OmVm h¡& ¶o ~mhar dmVmdaU VWm à¶moJembm ‘|
{H$E OmZo dmbo {ZarjU h¡& ¶o {dkmZ H$s AZoH$
emIm Amoam| O¡go V§{ÌH$m - H$m¶© H$s n[apñW{V H$s
VWm {dH$mg go Ow‹S>r hþB© h¡& S>M² d¡km{ZH {ZH$moëg
{Q>Z~aOZ Am¡ñQ́>r¶Z Ord d¡km{ZH$ H$moZmS>© bm°aoÝO
Am¡a H$madmZ {’«$ñH$ Zo Ord n[apñW{V H$s Ztd
S>mbr& BÝho AnZo OÝVw ì¶dhma Ho$ Aä¶mg Ho$
{bE1973‘| Zmo~b nwañH$ma àXmZ {H$¶m J¶m&

BgHo$ eara ‘| h¡S´>mo¹$sZmoZ Am¡a h¡S´>moOZ
n¡amo³gmBS> hmoVm h¡ O~ ̂ r {H$Q> H$mo S>a bJVm h¡,
¶o agm¶Z {deof à{H$ãd go {‘lrV hmoH$a J‘© hmoVo
h¡ Am¡a Bgr go eara go ~X~y {ZH$bVr h¡&

(àmH¥${VH$ àd¥Îmr, à{V~§{YV {H«$¶m ‘w{ÐV àd¥Îmr,
gà{V~§{YV àd¥Îmr, AZwH$aUr¶ àd¥Îmr)

{MÌ{MÌ{MÌ{MÌ{MÌ-16(a)

Vmñ‘{Z¶Z X ¡ Ë¶Vmñ‘{Z¶Z X ¡ Ë¶Vmñ‘{Z¶Z X ¡ Ë¶Vmñ‘{Z¶Z X ¡ Ë¶Vmñ‘{Z¶Z X ¡ Ë¶

{MÌ{MÌ{MÌ{MÌ{MÌFig-16(b)

~må~{S > ©¶a H $ sQ >~må~{S > ©¶a H $ sQ >~må~{S > ©¶a H $ sQ >~må~{S > ©¶a H $ sQ >~må~{S > ©¶a H $ sQ >
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z OÝVw AbJ-AbJ o∫yN˛Áı go ì¶dhma H$aVo h¡&
z OÝVw ì¶dhma-OÝVw Ho$ EH$ Xþgao, Xþgao Ordm| VWm dmVmdaU  go à{V{H«$¶m Ho$ Aä¶mg H$mo OÝVw

ì¶dhma OÝVw ~Vm©d H$hVo h¡&
z g§gmYZm| H$mo ‰jÏÊT>Zm, AnZo Amn H$s ajm {eH$mar go ~MZm, ghMam| H$mo MwZZm, àOZZ Am¡a AnZo

{eewAm| H$s XoI^mb ¶o OÝVw ì¶dhma Ho$ H$B© nhby h¡&
z d¡km{ZH$m| Zo OÝVw ì¶dhma H$mo àmH¥${VH$ àdÎmr, ‘w{ÐV àd¥Îmr, g§à{Îm~§{YV àd¥Îmr VWm AZwH$aUr¶

O¡go eImAm| ‘| {d^m{OV {H$¶m h¡&
z ‘mZd ì¶dhma ¶m ~Vm©d ~hþV H${R>Z hmoVm h¡ ³¶m|{H$ h‘ AnZo ~Vm©d H$mo {Z¶§ÌrV H$aVo h¡ Am¡a

AnZo Amn H$mo g‘PVo h¡§&
z OÝVw ì¶dhma H$m Aä¶mg à¶moJembm VWm àmH¥${VH$ dmVmdaU ™ı {H$¶m Om gH$Vm h¡&
z The scientific study of animal behaviour is called Ethology.

h‘Zo ³¶m grIm

1. à{V~§{YV {H«$¶m H$m bm^ ³¶m h¡? AS1

(a) ¶o {gIZm n‹S>Vm h¡ (b) ¶o ha ~ma AbJ hmoVm h¡
(c) ¶o {gIZo H$s Oê$aV Zht h¡ (d) Bg‘| go H$moB© Zht

2. AJa MwhoXmZr Ho$ {H$gr EH$ ̂ mJ ‘| Mwho H$mo “¡N˛Ágm {dÚwV PQ>H$m {X¶m J¶m Vmo Mwhm Cg ̂ mJ H$mo
Q>mbVm h¡ ³¶m|{H$ AS1

(a) AZwH$aUr¶ àd¥Îmr (b) gà{V~§{YV àd¥Îmr
(c) àmH¥${VH$ àd¥Îmr (d) ‘w{ÐV àd¥Îmr

3. CXmhaU g{hV nmR> ‘| g‘Pm¶o J¶o Mma àH$ma Ho$ OÝVw ì¶dhma H$s MMm© H$s{OE& AS1

4. AÝVa ~VmBE AS1

(a) AZwH$aUr¶ àd¥Îmr VWm ‘w{ÐV àd¥Îmr (b) àmH¥${VH$ VWm gà{V~§{YV àd¥Îmr
5. ‘mZd ì¶dhma OÝVw ì¶dhma (~Vm©d) go AbJ H¡$go h¡ CXmhaU g{hV g‘PmBE&  AS1

6. {MQ>r¶m| H$mo EH$ H$Vma ‘| OmVo hþE XoImo§ & do EH$ Xþgao go H¡$go g§Ho$V XoVr h¡& AmnHo$ AÜ¶mnH$
go g§Ho$Vm| Ho$ ~mao ‘|  nyN>m| na {Q>ßnUr {bImo& AS4

7. OÝVw ì¶dhma (~Vm©d) H$mo g‘PZm, OÝVwAm| Ho$ à{V gH$mamË‘H$ A{^d¥Îmr H$mo ~T>mdm XoVm h¡&
Bg ~mV H$m g‘W©Z H¡$go H$am|Jo& AS6

8. ¶o {MÌ XoImo, Amn newAm| Ho$ {eew H$s XoI^mb ̂ mdZm Ho$ à{V ³¶m à{VV H$aVo h¡& ³¶m
AmnZo AnZo Amgnmg H$^r Eogr KQ>Zm XoIr h¡ & AmnHo$ AnZo eãXm| ‘| g‘PmBE&AS7

Aä¶mg
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H¥${f CËnmXZ Ho$ gwYma ‘| MwZm¡{V¶m±AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

8

H$jm 6 H$s nmR> ‘h‘mam ^moOZ’ ‘| AmnZo n‹T>m
{H$ h‘o AZoH$ àH$ma Ho$ ^moOZ H$s Oê$aV hmoVr
h¡& Bg‘| AZoH$ àH$ma Ho$ AZmO O¡go Johÿ±, Mmdb,
Xmb AZoH$ nÎmohma gpãO¶m O¡go nmbH$, ‘oWr
Am¡a H$B© AÝ¶ nXmW© em‘rb h¡& BgHo$ Abmdm
‘m§gmhmar bmoJ ‘m§g, ‘N>br Am¡a A§S>o Am{X
AnZo ^moOZ ‘| em‘rb H$aVo h¡& n[añWrVrH$s Ho$
^moOZ l¥§Ibm Ho$ AÝVJ©V h‘Zo AnZo VWm H$B©
Kaoby OÝVyAm| Ho$ ^moOZ Ho$ ~mao ‘| g‘Pm& Æz
g^r nmXnm| go g§~§{YV h¡&

AmnH$m n[adma EH$ ‘{hZo ‘| {H$VZo AZmO
H$m Cn^moJ H$aVm h¡ BgH$m AmH$bZ {H$OrE&
d¡go hr BVZm AZmO CJmZo Ho$ {bE {H$VZr
^y{‘ H$s Oê$aV hmoVr h¡ BgH$m AZw‘mZ
bJmZo H$s H$mo{ee {H$OrE&

Mma gXñ¶m| Ho$ n[adma H$mo EH$ ‘{hZo ‘| 50
kg ¶m gmb^a ‘| 600 kg AZmO H$s Oê$aV hmoVr

h¡ ³¶m Amn AZw‘mZ bJm gH$Vo h¡ {H$ AmnHo$
n[adma H$mo df©^a H$m AZmO nmZo Ho$ {bE {H$VZr
O‘rZ H$s ŷ{‘ H$s Oê$aV h¡& AJa n[adma ‘|
gXñ¶m| H$s g§»¶m ~‹T> J¶r Vmo gmW hr ^moOZ H$s
Oê$aV ^r ~‹T> OmVr h¡& AJa Oê$aVo nwar Z hþ¶r
Vmo ^moOZ H$s H$‘r (jVr) hmo gH$Vr h¡& h‘|
nVm h¡ {H$ h‘mao Xoe H$s OZg§»¶m hadf© ~‹T>Vr
h¡& ³¶m ~‹T>Vr Am~mXr Ho$ AZwgma h‘mam ^moOZ
¶m AZmO H$m CËnmXZ ~‹T> ahm h¡& ³¶m ^moOZ
H$m CËnmXZ Am¡a ~‹T>Vr Am~mXr g‘mZwnmVr h¡ ?
(proportianate) M{bE BZ g^r àým| Ho$ CÎma
h‘ {ZåZ{bIrV Aä¶mg go nmZo H$s H$mo{ee
H$aVo h¡&

{ZåZ Xr JB© gmaUr Hw$N> {der…b XeH$mo ‘|
OZg§»¶m H$s d¥Õr VWm ^moOZ ¶m AZmO Ho$
CËnmXZ Ho$ Am§H$‹S>m| H$mo Xem©Vm h¡& Bg gmaUr
H$mo Ü¶mZ go (~m[aH$s go) n{‹T>E Am¡a {ZåZ àým|
Ho$ CÎma XoZo H$s H$mo{ee {H$OrE&

(Challenges in Improving  Agriculture)

gm[aUr-1 Am~mXr VWm ImX²¶ AZmO CËnmXZ H$m d¥X²{Y Xa

1961-1971 2.4 2.83      1.18
1971-1981 2.23 1.8      0.80
1981-1991 2.16 3.13      1.45
1991-2001 1.95 1.1      0.56
2001-2011 1.65 1.03      0.62

XeH$ OZg§»¶m ‘| d¥Õr AZmO H$m CËnmXZ AZwnmV
(PG) (FP) FP/PGSCERT T
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{MÌ{MÌ{MÌ{MÌ{MÌ-1 áÁå (Paddy)

H$m¡Z-go XeH$ ‘| OZg§»¶m ‘| A{YH$ d¥Õr
{XImB© XoVr h¡ ?
H$m¡Z-gr XeH$ ‘| AZmO H$m CËnmXZ A{YH$
{XImB© XoVm h¡ ?
gmaUr ‘| AmnZo H$m¡Z-go ‘w»¶ AÝVa (’$aH$)
XoIo?
H$m¡Z-go XeH$ ‘| OZg§»¶m Ho$ AZwgma AZmO
H$m CËnmXZ g§VmofOZH$ Zht h¡ ?
AJa AZmO H$m CËnmXZ g§VmofOZH$ Z ahm
Vmo ³¶m hmoJm ?
XeH$ 1991-2001, Xem©Vm h¡ {H$ AZmO H$m
CËnmXZ OZg§»¶m Ho$ bJ^J AmYm Wm& H$m¡Z-
go XeH$ ‘| g~go Á¶mXm OZg§»¶m d¥{Õ hþ¶r
Am¡a ³¶m| BgH$m AZw‘mZ Amn bJm gH$Vo h¡?

~‹T>Vr OZg§»¶m Ho$ AZwgma AZmO H$m
CËnmXZ (j{VnyVu) H$aZm ¶o h‘mar Xoe Ho$ {bE
~‹S>r MwZm¡Vr h¡& h‘mao {H$gmZ AZoH$ {df‘
n[añWrVr¶m| ‘| ̂ r BZ MwZm¡VrAm| H$m gm‘Zm H$aZo
H$s H$mo{ee H$a aho h¡&

AZmO CËnmXZ gwYma Ho$ ~mao ‘| AmnHo$
{dMma {bIrE&

-----------------------------
-----------------------------
-----------------------------
-----------------------------
----------------------------

AnZo ghnmR>r¶m| go Bg {df¶ na {dMma-{d‘e©
{H$OrE& XmoZm| Ho$ gmYmaU gwMZmE§ ³¶m h¡ ?

‘Zwî¶m| Ho$ Abmdm BVa àmUr‘mÌ H$mo ^r
OrZo Ho$ {bE ̂ moOZ H$s Amdí¶H$Vm hmoVr h¡& BZ‘|
go H$B© OÝVwAm| H$mo h‘Zo Kaoby ~Zm¶m h¡& ¶o h‘mao
gmW hr ahVo h¡& Bgr{bE BZH$mo ̂ moOZ àXmZ H$aZm
h‘mam Xm{¶Ëd h¡ O¡go (Kmg, XmZm Am{X&)

Bg nmR> ‘| h‘ ImÚmÞ Ho$ CËnmXZ H$mo
~‹T>mZo H$s nÕVr¶m| na MMm© H$a|Jo& CËnmXZ Ho$ ~mao
‘| MMm© H$aVo g‘¶ h‘| EH$ ~mV na A{YH$ Ü¶mZ
XoZm Oê$ar h¡& Bg ~mV H$mo CXmhaU go AÀN>m
g‘Pm¶m Om gH$Vm h¡& AJa h‘ Johÿ± Ho$ nm¡Ym| H$mo
CJmVo h¡ Am¡a nm¡Yo AÀN>r Vah go Am¡a ñdñW ~‹T>Vo
h¡ bo{H$Z CZgo H$moB© AZmO (XmZo) àmá Zht hmoVo Vmo
³¶m h‘ Bgo Johÿ± H$s AÀN>r ’$gb H$h gH$Vo h¢&
BgH$m ‘Vb~ ¶o h¡ {H$ O~ h‘ ’$gb H$s ~mV
H$aVo h¡ Vmo d¡ nm¡Ym| H$m dh ̂ mJ hmoVm h¡ Omo h‘mao
{bE Cn¶moJr (bm^Xm¶H$) hmoVm h¡&

A~ h‘ CËnmXZ H$mo ~‹T>mZo Ho$ ~mao ‘| ~mV
(MMm©) H$a|Jo&

AZmO H$m CËnmXZ {H$gr EH$ KQ>H$m| Ho$
H$maU Zht ~‹T>Vm& CËnmXZ V^r ~‹T>Vm h¡ O~ AZoH$
KQ>H$m| H$m ghr g§¶moJ (combination) hmo& BZ‘|
~rOm| H$m àH$ma, {‘Q²>Q>r H$s j‘Vm VWm bjU,
Ob H$m àmX©þ̂ md Am¡a ghr à¶moOZ, Cd©aH$, ‘m¡g‘r
H$sQ> VWm IanVdma O¡go H$B© KQ>H$ (~mVo) AmVz h¡&
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BZ‘| go H$B© KQ>H$m| H$m à^md ‘H$B© Ho$ ’$gb na {H$E J¶o à¶moJ Ûmam {XImB© XoVm h¡& BZH$m
n[aUm‘ ZrMo Xr J¶r gmaUr ‘| {X¶o J¶o h¡&

gmaUr {d{dY nÕVr¶m| H$m Cn¶moJ go nm¶o
JB© ’$gb H$mo Xem©Vr h¡& CXmhaU Ho$ Vm¡a na ghr
g‘¶ na ~rO ~moZo go CËnmXZ ‘| 5830-3400 -
2400 kg/hect H$s d¥Õr hþ¶r h¡&

àË¶oH$ nÕVr Ûmam nm¶o J¶o d¥Õr H$m AmH$bZ
(calculate) Am¡a n[aUm‘m| H$mo gmaUr ‘| {bImo&

A~ Amn H$mo AZmO H$mo (’$gb) Ho$
CËnmXZ H$mo à^m{dV H$aZo dmbo KQ>H$m| Ho$ ~mao ‘|
nVm bJ OmEJm& A~ AZmO Ho$ CËnmXZ H$mo
à^m{dV H$aZo dmbo KQ>H$m| H$m {dñVma ê$n go
Aä¶mg H$a|Jo&

AZmO CËnmXZ H¡$go ~‹T>m gH$Vo h¡ ?
h‘| ‘mbw‘ h¡ {H$ H¥${f¶mo½¶ ^y{‘ ~hþV

hr gr‘rV h¡& AJa h‘ O§Jbm| H$mo H$mQ>H$a H¥${f
^y{‘ ~ZmZm MmhVo h¢ Vmo O§Jb Zï> hmo Om¶|Jo&
Bgr{bE h‘ Hw$N> Xþgao Cnm¶ Ho$ ~mao ‘| gmoM|Jo&
ZrMo {X¶o hþE Cnm¶m| H$m {ZarjU H$amo&
1. H¥${f^y{‘ H$mo ~‹T>mZm
2. dV©‘mZ H¥${f^y{‘ ‘| hr CËnmXZ ~‹T>mZm
3. A{YH$ CËnmXZdmbo àH$mam| H$s d¥Õr
4. àË¶mdVu ’$gb
5. {‘l ’$gb
6. H$‘ g‘¶ ‘| CJZo dmbr ’$gb O¡go a~r

gm[aUr-2

nÕV CËnmXZ d¥Õr
(kg/he) (kg/he)

~rO ~moZo H$m g‘¶
1) ~agmV ewê$ hmoZo Ho$ EH$ ‘{hZm ~mX 3,400
2) ~agmV ewê$ hmoVo hr 5,830 2,430

nm¡Ym| H$s KZVm
à{V ho³Q>a nm¡Ym| H$s g§»¶m 39,600 4,100
à{V ho³Q>a nm¡Ym| H$s g§»¶m 19,800 5,130 ……..

IanVdma
EH$ ~ma 4,040
Xmo ~ma 5,200 ……..

nmofH$ nXmWm] H$m à¶moJ
’$moñ’$ag H$s AZwnñWrVr ‘| 4,570
56 kg ’$moñ’$ag H$s CnñWrVr 4,660 ……..
ZmBQ´>moOZ H$s AZwnñWrVr ‘| 4,320
76 kg ZmBQ´>moOZ H$s CnñWrVr 4,900 ……..
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GXY Gú\ ¢˛Ã¬ ü§Êáå Nz˛ o∫yNz˛GXY Gú\ ¢˛Ã¬ ü§Êáå Nz˛ o∫yNz˛GXY Gú\ ¢˛Ã¬ ü§Êáå Nz˛ o∫yNz˛GXY Gú\ ¢˛Ã¬ ü§Êáå Nz˛ o∫yNz˛GXY Gú\ ¢˛Ã¬ ü§Êáå Nz˛ o∫yNz˛
(A) qgMmB

qgMmB© ’$gb H$mo H¡$go à^m{dV H$aVr h¡
¶o XoIZo Ho$ {bE EH$ à¶moJ {H$¶m J¶m& Bg à¶moJ
‘| AbJ-AbJ Xmo joÌ ‘| ’$gb CJm¶r J¶r& EH$
joÌ H$m gtMm J¶m VWm Xþgao H$mo Zht& XmoZm|
’$gbm| H$mo EH$ O¡go nmofH$ nXmW© {X¶o J¶o& naÝVw
AZwH«${‘Z XmoZm| ’$gbm| ‘| ZmBQ´>moOZ H$s ‘mÌm
~‹T>mH$a Xr JB©& à¶moJ H$m n[aUm‘ {ZåZ AmboI
Ûmam {XIm¶m J¶m h¡&

Graph-1

AmboI Ho$ AmYma na AZmO Ho$ CËnmXZ
‘| h‘ nmZr Ho$ ‘hËd H$mo g‘P gH$Vo h¡&

ZmBQ´>moOZ H$s EH$ O¡gr ‘mÌm Ho$ ~mdOyX
qgMmB© H$s J¶r ’$gb Am¡a qgMmB© Z H$s J¶r
’$gb Ho$ CËnmXZ ‘| ³¶m AÝVa {XImB© XoVm h¡ ?

nm¡Ym nmZr H$m H¡$gm Cn¶moJ H$aVm h¡ ?
h‘Zo H$jm 7 dt Ho$ nm¡Ym| ‘| nmofU nmR> ‘|

n‹T>m {H$ nm¡Yo {‘Q²>Q>r go nmZr Ademo{fV H$aVo h¡&
Bggo nm¡Yo ³¶m H$aVo h¡ ? h‘Zo XoIm {H$ nm¡Ym

D$nar H$m¡Z-go n¶m©¶ AmnH$mo AW©nyU© bJVo
h¡ ?
AmnZo Á¶mXm A{YH$ g‘¶ (Iar’$) VWm

H$‘ g‘¶ (a~r) O¡go ’$gbm| Ho$ ~mao ‘| n‹T>m h¡&
H$‘ g‘¶ dmbr ’$gb A{YH$ g‘¶ dmbo ’$gb go
A{YH$ CËnmX XoVr h¢&

’$gb àË¶mdV©Zgo ŷ{‘ H$s OZZj‘Vm
~‹T>Vr h¡& {‘l ’$gb go {H$gmZ A{YH$ VWm
AZoH$ àH$ma Ho$ CËnmX nm gH$Vo h¡&

A{YH$ CËnmXZ Ho$ {bE 3 nÕVr¶m| H$m
Cn¶moJ {H$¶m OmVm h¡&

1. A{YH$ CËnmXZ dmbo àH$ma ‘| gwYma

2. A{YH$ CËnmXZ à~§YZ H$s nÕVr (AZmO
CËnmXZ à~§YZ)

3. AZmO gwajm à~§YZ

A{YH$ Gú\ XoZo dmbr uN˛À™Áı N˛y ’$gbm| ‘|
gwYma:

AnZr agmoB© ‘| EH$ ‘H$B© Ho$ XmZo H$m
{ZarjU {H$OrE& (AnZr ‘mVmOr go nw{N>¶o {H$
Bg ‘H$B© H$mo dmo AnZr ^moOZ H$s Vah Cn¶moJ
³¶m| Zht H$aVo ? Wmo‹S>o XmZo N>moQ>o Am¡a nrbo VWm
Wmo‹S>o XmZo g’o$X Am¡a ~‹S>o {XIVo h¢& g’o$X XmZo
g§H$a àH$ma h¡& Omo A{YH$ AZmO XoVm h¡&

CË
nm

XZ
 Q
>Zm

| ‘
| / 

he
ct

.

ZmBQ´>moOZ H$s (kg/hect.)

nmZr H$s g§VmofOZH$ AmnyVu
nmZr H$s H$‘ AmnyVu

{MÌ{MÌ{MÌ{MÌ{MÌ-2

2(a) HybridVariety         2(b) Local Variety
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bo{H$Z nm¡Yo O‹S>m| go Ademo{fV Ob H$m
nyam Cn¶moJ H$m~m}hmBS´>oQ²>g ~ZmZo ‘| Zht H$aVo&
dmñVdVm ‘| Bg‘| go Á¶mXmVa nmZr ~mpînV
hmoVm h¡&

EH$ ßbmñQ>rH$ (nm°brWrZ) W¡br {bOrE&
nÎmm| na ¶o W¡br bJmBE Am¡a YmJo go ~m§Y Xmo&
Bgo 4-5 K§Q>o a{IE& BgH$m {ZarjU H$s{OE&
Amn W¡br ‘| ³¶m nmVo h¡ ? ¶o H$hm± go Am¶o ?  ¶o
à¶moJ {XZ Am¡a amV Ho$ g‘¶ AbJ go H$s{OE&
AÝVa ¶m ’$aH$ H$mo AnZr H$m°nr ‘| {bIrE&

AJa Amn ßbmñQ>rH$ W¡br nÎmo na ~m§Y|Jo
Vmo Amn g‘P gH|$Jo {H$ nm¡Ym {H$VZm nmZr
dmVmdaU ‘| {ZîH$m{gV H$aVm h¡& ¶o AZw‘mZ
bJm¶m OmVm h¡ {H$ nm¡Yo emo{fV Ob H$m {g’©$
0.1 à{VeV H$m~m}hmBS´>oQ²>g ~ZmZo Ho$ {bE Cn¶moJ
‘| bmVm h¡&

BgH$m ‘Vb~ ¶o h¡ {H$ AJa nm¡Ym EH$
brQ>a nmZr emofrV H$aVm h¡ Vmo H$m~m}hmBS´>oQ²>g
~ZmZo Ho$ {bE Cg‘| go {g’©$ EH$ {‘br {bQ>a
nmZr Cn¶moJ ‘| bmVm h¡ ~mH$s 999 {‘.br. nÎmm|
Ûmam ~mpînV hmoVm h¡&

Ob Am¡a ’$gb CËnmXZ H$m gå~Y
AmnH$mo Amü¶© hmoJm {H$ O~ 0.1 à{VeV

Ob H$m Cn¶moJ H$m~m}hmBS´>oQ²>g ~ZmZo Ho$ {bE
{H$¶m OmVm h¡, Vmo Ob H$s H$‘r go nm¡Ym| H$mo
³¶m ’$aH$ n‹S>Vm h¡& Bg {df¶ na h‘ JhZVm
go gmoM|Jo (A{YH$) AmboI 2 h‘o nm¡Ym| go {d{dY
‘m¡g‘ ‘| {H$VZm nmZr ~mpînV hmoVm h¡, ¶o
{XImVm h¡&

AmaoI H$mo XoIH$a H$m¡Z-go ‘{hZm| ‘| g~go
A{YH$ nmZr ~mpînV hmoVm h¡ ¶o ~VmBE&
³¶m ¶hr ~mare Ho$ ‘{hZo h¡ {Og‘| Omoam|
go ~mare hmoVr h¡?
Vmo A~ A{YH$ nmZr H$s Amny{V© nm¡Ym| na
³¶m Aga H$aVr h¡ ?
A~ EH$ amoMH$ ~mV Xo{IE& {H$ nm¡Ym| ‘|

{ZîH$m{gV Ob A{YH$Va nÎmm| go ~mpînV {H$¶m
OmVm h¡& nÎmm| ‘| gwú‘ a§Y« hmoVo h¡ {OÝh| nU©aÝY«
H$hm OmVm h¡&

H$m¶©H$bmn - 1

nm¡Ym| ‘| dmpînV Ob
‘hrZm| Ho$ AmYma na dmînZ

Graph-2

nmZr, H$m~©Z-S>m¶Am°³gmBS> VWm gy¶©àH$me H$m
Cn¶moJH$a H$m~m}hmBS´>oQ²>g H$m {Z‘m©U H$aVm h¡&
ñQ>mM© ¶m ‘m§S>r ¶o EH$ eH©$am h¡& AZoH$ àH$ma H$s
eH©$amE VWm goë¶wbmoO ^r H$m~m}hmBS´>oQ²>g h¡& EH$
amgm¶{ZH$ {díbofU ¶o {XImVm h¡ {H$ 100 gms

nmZr 260 gms H$m~©Z-S>m¶Am°³gmBS ‘| {H«$¶mÝdrV
hmoH$a 180 gms> H$m~m}hmBS´>oQ²>g ~ZmVo h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-3 §Á…úÁznÃ\|å

  J   F   M  A  M  J  Ju  A  S  O   N   D
Months

W
at

er
 e

va
po

ra
tio

n

SCERT T
ELA

NGANA



110 H¥${f CËnmXZ Ho$ gwYma ‘| MwZm¡{V¶m±

h‘| nVm h¡ {H$ O~ dmVmdaU J‘© hmoVm h¡ Vmo
Á¶mXm ~mînmoËgO©Z hmoVm h¢& Eogr pñWVr ‘| nU©aÝW«
~§X hmo OmVo h¡& Bggo ~mînmoËgO©Z ‘| H$‘r AmVr
h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-4 úm|∫ãá¿ (Stomata)

h‘Zo nm¡Ym| H$m nmofU Bg nmR> ‘| ¶h n‹T>m
h¡ {H$ nm¡Yo H$m~©Z-S>m¶-Am°³gmBS emo{fV H$aVo
h¡& ¶h H$m~©Z-S>m¶-Am°³gmBS nUm] ‘| nU©aÝW«
Ûmam àdoe H$aVm h¡&

When the weather is hot and the
stomata  close, what effect would this
have on the absorption of carbon
dioxide by the plant?

   H$m~©Z-S>m¶-Am°³gmBS H$mo gmoIZo Ho$ ~Xbmd
H$m nm¡Yo Ho$ d¥Õr na ³¶m à^md hmo gH$Vm h¡?

    AJa nm¡Ym| Ho$ Bg g‘¶ nmZr Z {‘bm Vmo
nm¡Ym| Ho$ d¥Õr na BgH$m ³¶m n[aUm‘ ¶m
à^md hmo gH$Vm h¡ ? H$maU g‘PmBE&
nm¡Yo àË¶j [aVrgo {‘Q²>Q>r go nmofH$ nXmWm]

H$mo Zht gmoI gH$Vo& nmZr ‘| KwbrV nmofH$ nXmW©
hr nm¡Yo O‹S> Ûmam gmoIVo h¡& h‘Zo nXmWm] Ho$ dhZ
Ho$ ~mao ‘| ‘OrdZ Ðì¶ H$bm Ûmam nXmWm] H$m
dhZ’ Am¡a ‘nmXn H$mo{eH$m’ nmR>m| ‘| BgH$m AÜ¶¶Z
{H$¶m h¡& gmo{ME {H$ Xmê$ Am¡a H$mð> H¡$go nXmWm]
H$m n[adhZ H$aVo h¡&

gmo{ME Am¡a MMm© H$s{OE&

Bg àH$ma H$s qgMmB© (~y§X qgMmB©)
{H$gmZm| VWm ’$gb Ho$ {bE H¡$go
¶mo½¶ h¡ ?
^yJ^© Ob H$m ñVa ~‹T>mZo Ho$ {bE
Ob g§^a (water shed) Oê$ar
h¡& ¶o qgMmB© go H¡$go g§~§{YV h¡ ?

AnZo CÎma H$m g‘W©Z {H$OrE&

Water is essential for Agriculture.
    AmnHo$ Jm§d ‘| H¥${f ^y{‘ Ho$ {bE qgMmB© H$s

³¶m ì¶dñWm ¶m g§gmYZ h¡& {H$gmZ BgH$m
Cn¶moJ H¡$go H$aVo h¢ ?
Mmdb Ho$ IoVm| H$mo Á¶mXm nmZr H$s Oê$aV

hmoVr h¡& A{YH$ nmZr H$s ‘mÌm dmbo joÌm| ‘| hr
Mmdb, Johÿ§ VWm JÞo H$s ’$gb CJm¶r OmVr h¡&
³¶m Amn Eogo CXmhaU Xo gH$Vo h¡ ? AJa ¶o
’$gbo Hw$E§ ¶m ~moadob Ho$ AmYma na CJm¶r J¶r
Vmo ³¶m n[aUm‘ hmo gH$Vm h¡ ?

h‘mao àXoe Ho$ Á¶mXmVa {H$gmZ Mmdb, JÞo
H$s ’$gb qgMmB© H$s ghr ì¶dñWm Ho$ ~J¡a
CJmVo h¡& ¶h {g’©$ ghr {H$‘V Am¡a ~mOma H$s
ghþbV Ho$ H$maU hmoVm h¡& Bgr{bE {H$gmZ
qgMmB©, {dÚwV {~b, H$sQ>ZmeH$ VWm Cd©aH$m|
na Á¶mXm bmJV bJmVo h¡& H$‘ nmZr dmbo joÌm|
‘| gaH$mar H¥${f A{YH$mar gwIo ’$gb CJmZo H$s
gbmh (advise) XoVo h¡& Am¡a AZoH$ àH$ma H$s
qgMmB© ì¶dñWm H$s gbmh Xr OmVr h¡&

   H$‘ nmZr ‘| CJZo dmbo ’$gbm| H$s gyMr
~ZmBE&
~y§X qgMmB© EH$ Eogr nÕVr h¡ {Og‘| nmZr Ho$

{’$Oyb IMu H$mo amoH$m Om gH$Vm h¡ Bg àH$ma ‘|
nmZr H$s EH$ N>moQ>r Z{bH$m Ûmam AmnyVu H$aVo h¡&
BZ Z{bH$mAm| H$mo N>moQ>o aÝY« hmoVo h¡& {OZHo$ Ûmam
nmZr H$mo ~y§X-~y§X H$a {X¶m OmVm h¡&
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AmnHo$ Jm§d H$s qgMmB© Ho$ ü™ÏQ \¬ œÁÁzoÁı
N˛Á ãbmH$ AmaoI ~ZmBE&
oz¬ÊTÁmÁ Ho$ ZmJmO©wZ gmJa Ho$ Odmha Am¡a
bmb ~hmXÿa Zham| H$m ‘mJ© Z³em ~ZmBE
™ÁT| ™ı EÁL u\¬Áı Nz̨  åÁ™ EÊuN˛o N˛yu\L&
u™∆å N˛ÁN˛oyÆÁ Ãz ÃÊ§Êuáo EÁÊN˛gz LN˛fi N˛yu\L
EÁ{∫ N˛qÁ ™ı YYÁ| N˛yu\L@

(B) nmXn nmofH$ nXmW©
O¡go h‘mao {bE nmofH$ nXmWm] (^moOZ

H$s) H$s Oê$aV hmoVr h¡, nm¡Ym| H$mo ^r AZoH$
àH$ma Ho$ nmofH$ nXmWm] H$s Oê$aV hmoVr h¡& h‘
¶o OmZVo h¡ {H$ nm¡Yo gy¶© àH$me H$s CnñWrVr
‘|, dmVmdaU go H$m~©Z-S>m¶Am°³gmBS> VWm {‘Q²>Q>r
go nmZr (Ob) gmoIH$a H$m~m}hmBS´>oQ>²g ~ZmVo h¡&

H$m¶©H$bmn - 2 nm¡Y| AZoH$ àH$ma Ho$ I{ZO bdUm| H$mo ^r
nmZr Ho$ gmW gmoIVo h¡& BZ‘| H$B© Eogo bdU h¡
{OZH$s nm¡Ym| H$mo Á¶mXm Oê$aV hmoVr h¡& O¡go
ZmBQ´>moOZ, ’$m°ñ’$ag Am¡a nmoQ>°{e¶‘ bdU BZH$s
nm¡Ym| H$mo Á¶mXm Oê$aV hmoVr h¡& BÝh| ñWyb
nmofH$ nXmW© H$hVo h¡& nm¡Yo H$mo Hw$N> nmofH$
nXmWm] H$s H$‘ Oê$aV hmoVr h¡, BÝh| gyú‘ nmofH$
nXmW© H$hm OmVm h¡& CXmhaU - bmohm, ‘°JZrO,
~moamZ, qOH$, Vm§~m, ‘m°{bãS>o {Z¶‘ VWm ³bmoarZ
Am{X&

¶o g^r nXmW© {‘Q²>Q>r go nmE OmVo h¡& O~
h‘ ’$gb CJmVo h¡ Vmo nm¡Yo Hw$N> bdU {‘Q²>Q>r go
gmoI boVo h¡& gmaUr - 3 {d{dY àH$ma Ho$ AZmOm|
go ZmBQ´>moOZ, ’$m°ñ’$ag Am¡a nmoQ>°{e¶‘ bdUm|
H$mo gmoIZo H$s ‘mÌm H$mo Xem©Vo h¡&

’$gb’$gb’$gb’$gb’$gb CnO YmZCnO YmZCnO YmZCnO YmZCnO YmZ/hect. ZmBQ´>m oOZZmBQ´>m oOZZmBQ´>m oOZZmBQ´>m oOZZmBQ´>m oOZ ’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘

Mmdb 2,240 34 22 67

Johÿ§ 1,568 56 22 67

{‘ëbQ>o (~mOam) 1,792 56 15 146

‘H$B© 2,016 36 20 39

JÞm 67,200 90 17 202

‘w§J ’$ëbr 1,904 78 22 45

gma‘r - 3: {d{dY ’$gbm| Ûmam Ademo{fV bdU

àË¶oH$ (ha) g‘¶ D$na {X¶o hþE ’$gb
Bgr ‘mÌm ‘| nmofH$ nXmWm] H$mo gmoIVo h¢&
(C) {‘Q²>Q>r Ho$ nmofH$ nXmW© (VËd)

   {H$gr IoV ‘| H$B© gmbm| VH$ ’$gb bJmVma CJm¶r
J¶r Vmo {‘Q²>Q>r Ho$ nmofH$ VËdm| H$m ³¶m hmoJm?
BZ VËdm| H$s {‘Q²>Q>r H$mo (O‘rZ H$mo) nwZ…nyVu
(replenish) H¡$go hmoVr h¡ ?
M{bE Bg gdmb H$m JhamB© go (Ü¶mZ go)

n[ajU H$aVo h¡&

{‘Q²>Q>r Ho$ nmofH$ nXmW© nm¡Ym| Ûmam Ademo{fV
{H$¶o OmVo h¡ Am¡a {‘Q²>Q>r H$mo AZoH$ {dYr¶m| Ûmam
nwZ…nyVu {H$¶o OmVo h¡& àH¥$Vr ‘| ‘¥Ë¶w Am¡a g‹S>Zo
H$s bJmVma {H«$¶m go nmofH$ nXmW© {‘Q²>Q>r H$mo
bm¡Q>mE OmVo h¡& bo{H$Z ¶o ì¶mdgm{¶H$ ê$n go
g§̂ d Zht h¡& ’$gbm| H$m àË¶mdVuZ, ImX H$m
Cn¶moJ VWm amgm¶{ZH$ Cd©aH$m| H$m Cn¶moJ Hw$N>
‘mZd {Z‘uV H¥$Vr¶m ({H«$¶mE§) h¡&
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(D) ’$gbm| H$m àË¶mdV©Z
gmYmaUV… {H$gmZ IoV ‘| EH$ hr àH$ma H$s

’$gb Zht CJmVm& {d{dY ‘m¡g‘ ‘| {d{dY
àH$ma H$s ’$gb CJmB© OmVr h¡& ¶o XoIm J¶m h¡
{H$, AZmO H$s ’$gb {‘Q²>Q>r go ~hþV gmao nmofH$
nXmWm] H$mo boVr h¡& ’$ëbrXma (legumes) ’$gb
AbJ h¡& ’$ëbrXma ’$gb go {‘Q²>Q>r ‘| ZmBQ´>moOZ
bdUm| H$s ‘mÌm ~‹T> OmVr h¡& Bgr{bE AZmO Ho$

Xmo ’$gbm| Ho$ ~rM ’$ëbrXma ’$gb CJmZm
bm^Xm¶H$ hmo gH$Vm h¡& Bgo EH$m§Va ¶m {‘Ì
’$gbm| H$s {dYr go CJm¶m Om gH$Vm h¡&

ZmBQ´>moOZ, ’$m°ñ’$ag VWm nmoQ>°{e¶‘ ¶o
‘hËdnyU© nmofH$ nXmW© h¡&

{ZåZ gmaUr Xo{IE&
Nutrient

nmofH$ nXmW© Cn¶moJ
ZmBQ´>moOZ Z¶o nÎmo, ’w$bm| H$m OëXr AmJ‘Z ({IbZm)
’$m°ñ’$ag O‹S> H$mo {‘Q²>Q>r Ho$ {ZMbo ñVam| ‘| Am¡a nmofH$ nXmWm] H$mo OëXr AdemofU

nmoQ>°{e¶‘ H$sQ>m| go à{VamoY, ’$bm| Ho$ J§Y, a§J Am¡a ñdmX H$s JwUdÎmm ~‹T>mZm

gmamr - 4

nmofH$ nXmWm] H$s AmnyVu {H$gmZ àË¶mdVu
’$gbm| go H$a gH$Vo h¡&

   H$m~©Z-S>m¶-Am°³gmBS H$mo gmoIZo Ho$ ~Xbmd
H$m nm¡Yo Ho$ d¥Õr na ³¶m à^md hmo gH$Vm
h¡? EH$ {H$gmZ AnZo IoV ‘| bJmVma 5
gmbm| VH$ JÞo H$s ’$gb CJmVm h¡ dhr
Xþgam {H$gmZ nhbo gmb JÞm, Xþgao gmb ‘|
gmo¶m VWm {Vgao gmb ‘| {’$a JÞo H$s ’$gb
CJmVm h¡&

   ^yJ^© Ob H$m ñVa ~‹T>mZo Ho$ {bE Ob {H$g
CXmhaU ‘| AmnH$mo bJVm h¡ {H$ IoV ‘|
Á¶mXm nmofH$ nXmW© Imo¶o ?
’$gb H$m àË¶mdV©Z {dYr ‘| EH$ ’$gb Ho$

~mX IoV ‘| Xþgar ’$gb br OmVr h¡& ’$gb
àË¶mdV©Z Ho$ Hw$N> AÀN>o g§¶moOZ ZrMo {X¶o J¶o h¡&

   Mmdb Ho$ ’$gb Ho$ ~mX CS>X Xmb ¶m
‘w§J’$ëbr CJmZm Am¡a {’$a Mmdb H$mo& Bg
MH«$ H$mo Omar aIZm&

   Vå~mIy Ho$ ~mX {‘Mu H$s ’$gb {’$a go MH«$
(AmdV© ‘|) do H$B© nmofH$ nXmWm] H$mo {‘Q²>Q>r
‘| Omo‹S>Vo h¢&

   ‘gyaXmb ¶m ‘H$B© Ho$ ~mX Mmdb H$s ’$gb
boZm Am¡a MH«$ H$mo XmohamZm&

’$gb àË¶mdV©Z Ho$ bm^
Xmbm| Ho$ ’$gbm| go ~hþV gmao nmofH$ nXmW© Cn¶moJ
{H$E OmVo h¡& ’$ëbrXma ’$gbm| go H$‘ nmofH$
nXmW© Cn¶moJ {H$E OmVo h¡& BVZm hr Zht do H$B©
nmofH$ nXmWm] H$m g§íbofU H$a CÝh| {’$a go
{‘Q²>Q>r ‘| Omo‹S>Vo h¡& H$m~©Z-S>m¶-Am°³gmBS H$mo
gmoIZo Ho$ ~Xbmd H$m nm¡Yo Ho$ d¥Õr na ³¶m
à^md hmo gH$Vm h¡ ? ³¶m AmnHo$ Jm§d ‘| ’$gb
H$m àË¶mdV©Z {H$¶m OmVm h¡ ? do {H$g àH$ma go
àË¶mdV©Z H$aVo h¡ ?  AmnHo$ Jm§d H$s ~wOwJm] go
OmZH$mar hmgrb H$amo&
(E) {‘l CnO

   ³¶m AmnZo EH$ IoV ‘| Xmo ’$gbm| H$mo XoIm h¡ ?
   H$m¡Z-gr ’$gbo Eogr CJm¶r OmVr h¡ ?
   {‘l ’$gb Ho$ Cn¶moJ ³¶m h¡ ?

g‘whm| ‘| MMm© {H$OrE Am¡a AnZr H$jm ‘|
OmZH$mar {bIrE&

AJa {H$gr IoV ‘| EH$ go Á¶mXm ’$gbm| H$mo
CJm¶m OmVm h¡ Vmo Cgo {‘l ’$gb H$hVo h¢& {‘l
’$gb go {‘Q²>Q>r H$s OZZj‘Vm (fertility) ~‹T>Vr
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h¡& EH$ ’$gb go Cn¶moJ H$s¶o J¶o nmofH$ nXmWm]
H$mo Xþgar ’$gb Ûmam nm¶m OmVm h¡&

H$m¡Z-gr ’$gb| {‘l ’$gbm| O¡gr CJm¶r
Om gH$Vr h¡ ? ZrMo Xo{IE&
gmo¶m H$mo ‘Q>a Ho$ gmW CJmZm
‘Q>a H$mo ‘w§J Ho$ gmW CJmZm
‘H$B© H$mo CS>X Ho$ gmW CJmZm
‘w§J’$ëbr H$mo gy¶©‘wIr Ho$ gmW CJmZm
‘H$B© H$mo ‘gya Ho$ gmW CJmZm
~Oam H$mo ‘Q>a Ho$ gmW CJmZm

gmYmaUV… Xmbo Am¡a AZmO H$mo {‘l
’$gb Ho$ ê$n ‘| CJm¶m OmVm h¡& H$‘ Am¡a
Á¶mXm g‘¶ ‘| CJZo dmbr ’$gbo EH$ gmW
CJm¶r OmVr  h¡& ’$bm| Ho$ ~JrMo ‘| O¡go (Zt~y,
AZma, nn¶m Am{X) AZmO O¡go ‘gya, CS>X
VWm ‘w§J CJm¶r OmVr h¡&

   ³¶m nmZ H$s ’$gb H$mo {‘l ’$gb Ho$ ê$n ‘|
CJm¶m Om gH$Vm h¡ ? AnZo CÎma H$m g‘W©Z
H$amo&
³¶m Amn ’$ëbrXma ({Û~rO) ’$gb Ho$ Xmo

CXmhaU Xo gH$Vo h¡ ? BZ ’$ëbrXma ’$gbm| Ho$
O‹S>m| ‘| AZoH$ (N>moQ>r) gyú‘ J«§Wr¶m± nmB© OmVr
h¡& BZ‘| H$B© OrdmUy ahVo h¡& ¶o OrdmUy dmVmdaU
go ZmBQ´>moOZ Ademo{fV H$a CÝh| nm¡Ym| Ho$ Cn¶moJr
ê$n ‘| ~Xb XoVo h¡&
   AnZo AÜ¶mnH$ go BZ ZmBQ́>moOZ ~§YH$ OrdmUyAm|

H$m Zm‘ nwN>rE&
Amn gmo¶m~rZ ¶m MZo Ho$ nm¡Ym| H$mo O‘rZ go

CIm‹S>H$a CZHo$ O‹S>m| ‘| ¶o J«§Wr¶m± XoI gH$Vo h¢&
’$ëbrXma ({Û~rO) nm¡Ym| ‘| O‹S> J«§Wr¶m±

O‹S> J«§Wr¶m| ‘| pñWV gyú‘Ord Hw$N> ZmBQ´>moOZ
H$m Cn¶moJ IwX Ho$ {bE H$aVo h¡§& N>moQ>m Am¡a
’$ëbrXma nm¡Ym AnZo Amn Cn¶mo{JV H$aVm h¡
bo{H$Z O~ ’$gb Vmo‹S>Zo Ho$ ~mX, O‹S>o O‘rZ ‘|
ah OmVo h¡& BÝht go {‘Q²>Q>r H$mo ZmBQ´>moOZ àmá
hmoVm h¡&

à¶moJm| go ¶h kmV hþAm h¡ {H$ ’$ëbrXma
’$gb 50 kg go 150 kg ZmBQ´>moOZ à{V h¡³Q>a
XoVm h¡& ’$ëbrXma ’$gb Ho$ ~mX {H$gr AÝ¶
’$gb H$mo CJmZo go Bg ŷ{‘JV Á¶mXm ZmBQ´>moOZ
H$m ’$m¶Xm Bg ’$gb H$mo Oê$a hmoJm&

{MÌ{MÌ{MÌ{MÌ{MÌ-5  (‘gya Am¡a hëXr)(‘gya Am¡a hëXr)(‘gya Am¡a hëXr)(‘gya Am¡a hëXr)(‘gya Am¡a hëXr)

{MÌ{MÌ{MÌ{MÌ{MÌ-6 (‘w§J’$ëbr Ho$ gmW Jmo~r)(‘w§J’$ëbr Ho$ gmW Jmo~r)(‘w§J’$ëbr Ho$ gmW Jmo~r)(‘w§J’$ëbr Ho$ gmW Jmo~r)(‘w§J’$ëbr Ho$ gmW Jmo~r)

{MÌ{MÌ{MÌ{MÌ{MÌ-7  (nmZ)
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AmOH$b OrdmUy H$m ^r {‘bVm h¡& Bgo
~rOm| Ho$ gmW {‘bm¶m OmVm h¡& O~ ~rOm| H$mo
~mo¶m OmVm h¡ Vmo nm¡Yo A{YH$ O‹S> J«§{W¶m| H$mo
CËnÞ H$aVo h¡&

BZHo$ Abmdm AZoH$ àH$ma H$s Zrb harV
e¡dmb nm¶r OmVr h¡ Omo {‘Q²>Q>r H$mo A{YH$
ZmBQ´>moOZ àXmZ H$aVr h¡& BZH$m (Zrb harV
e¡dmb) ^r {‘b gH$Vm h¡& BZH$m Mmdb Ho$
IoVm| ‘| Cn¶moJ hmoVm h¡&

’$ëbrXma ’$gbm| H$mo AZmO Ho$ ’$gbm|
go àË¶mdV©Z H$aZo go, AZmO Ho$ ’$gb go {b¶m
J¶m ZmBQ´>moOZ Hw$N> hXVH$ ’$ëbrXma ’$gbm| go
nwZ…nyVu {H$¶m OmVm h¡& bo{H$Z nmoQ>°{e¶‘,
’$m°ñ’$ag Am¡a Xþgao nmofH$ nXmWm] H$s Bg {dYr
go nwZ…nyVu Zht hmo gH$Vr&
(F) \{uƒN˛ ImX

³¶m AmnZo H$^r [a³V IoV ‘| ~H$ar¶m| Ho$
Pw§S> H$mo XoIm h¡ ? Madmam AnZr ~H$ar¶m| VWm
^o‹S>m| H$mo Io‘ ‘| ³¶m| MamVm h¡ ?

nm¡Ym| Am¡a OÝVwAm| Ho$ CË¶Jm] go àmH¥${VH$
\{uƒN˛ ImX ~ZVm h¡& g‹S>o hþ¶o nm¡Ym| Am¡a OÝVwAm|
Ho$ CËnmXm| go ~Zo hþE ImX ‘| \{uƒN˛ nXmW©
A{YH$ nm¶o OmVo h¡& Bggo {‘Q²>Q>r H$mo AÀN>o
nmofH$ nXmW© {‘bVo h¡& Bggo ^y{‘ H$s Obj‘Vm
~‹T>Vr h¡& áÁ∫m (Humus)$ àmH¥${VH$ ImX go
ŷ{‘ H$s Ob J«hU H$aZo H$s j‘Vm ~‹T>Vr h¡&

àmH¥${VH$ \{uƒN˛$ ImX Xmo àH$mam| ‘| {d^m{OV
{H$¶o OmVo h¡& EH$ - gm§{ÐV H$m~©{ZH$ ImX VWm
Xþgam ñWyb H$m~©{ZH$ ImX&

‘w§J’$ëbr, Vrb, Zm[a¶b, H$aS>, Zr‘, OoQ́>monm
~rOm| Ho$ MyU© gm§{ÐV \{uƒN˛ ImXm| Ho$ CXmhaU
h¡& ¶o newAm| Ho$ (newImÚ, new Am¡a Hw$Hw$Q>)
ImÚ Ho$ ê$n ‘| ^r Cn¶moJ ‘| bm¶o OmVo h¡&

newAm| H$m CËgJ©, H§$nmoñQ> VWm ‘b nXmW©
ñWyb \{uƒN˛$ ImX Ho$ CXmhaU h¡& gm§{ÐV \{uƒN˛

ImX ‘| ñWyb H$m~©{ZH$ ImX go A{YH$ nmofH$
nXmW© hmoVo h¡&

\{uƒN˛ ImX go h‘ {g’©$ newAm| Ho$ Am¡a
nm¡Ym| Ho$ Adeofm| H$mo O¡go emImE§, O‹S>o, newAm|
H$m ‘b‘yÌ Am{X& gmaUr 5 ‘| à{VQ>Z \{uƒN˛
ImX ‘§o nm¶o OmZo dmbo AZoH$ VËdm| Ho$ ‘à{VeV’

Xem©¶m J¶m h¡&

gma‘r - 5 nmofH$ nXmWm] H$m \{uƒN˛\{uƒN˛\{uƒN˛\{uƒN˛\{uƒN˛ ImX ‘| à{VeV (kg/tonn.)
ImX ZmBQ́>moOZ ’$m°ñ’$ag nmoQ>°{e¶‘
~H$ar ImX 5-7 4-7 3-4

gyIm H§$nmoñQ> 5-10 4-8 6-12
gyIm H$m~©{ZH$ ImX 4-15 3-9 3-10

Zr‘ MyU© 5-6 1-2 1-2

d‘u H§$nmoñQ> 1-3 1-2 1-2

{MÌ{MÌ{MÌ{MÌ{MÌ-8  ’$ëbr¶m| H$s O‹S> (O‹S>-J«§{W¶m±)
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(gyIo \{uƒN˛ ImX H$mo newAm| H$m ‘b, ‘wÌ
VWm gyIo Kmg go ~Zm¶m OmVm h¡&)

H$ënZm H$amo {H$, Mmdb H$s ’$gb CJm¶r
J¶r h¡ Am¡a nm§M Q>Z Mmdb H$s CnO hþ¶r&

gmaUr 3 Ho$ AmYma go Bg ’$gb Zo {‘Q²>Q>r ‘|
H$m¡Z-go nmofH$ VËd {H$VZr ‘mÌm ‘| {bE hm|Jo ¶o
kmV {H$OrE& {‘Q²>Q>r H$mo nmofH$ VËdm| Ho$ nwZ…nyVu
Ho$ {bE {H$VZo gyIo H$m~©{ZH$ ImX H$s Oê$aV
n‹S>oJr ?

(G) har ImX ’$gb
³¶m AmnH$mo ‘mbw‘ h¡ {H$ H$B© Eogo nm¡Yo

hmoVo h¡ {OÝh| {’$ago IoVm| ‘| Jm‹S> {X¶m OmVm h¡&
CXmha‘ Ho$ Vm¡a na ‘w§J, Hw$bWr, gZh¡ån, bmo~r¶m,
gmaUr 6 ‘| BZ nm¡Ym| H$s Am¡a BZgo ‘à{V ho³Q>oa’
{‘bZo dmbo ZmBQ´>moOZ H$s OmZH$mar Xr JB© h¡&

AJa {H$gr IoV ‘| har ImX ’$gb H$m ^ma
8 go 25 tonns/ ho³Qo>a hmo Vmo Cgo O‘rZ ‘| S>mbZo
go 70 go 90 kg ZmBQ´>moOZ/ho³Q>oa àmá {H$¶m Om
gH$Vm h¡&

{OZ {H$gmZm| H$mo har ImX ~ZZo H$m g‘¶ Z
{‘bVm hmo CÝh| har nÎmr ImX H$s gbmh Xr OmVr
h¡& {H$gr ^r no‹S> ¶m nm¡Yo Ho$ nÎmo har ImX ~Zm
gH$Vo h¡&

gmaUr 6 ‘| {X¶o J¶o har ImX ’$gb,
’$ëbrXma ’$gb h¡ ³¶m BgH$s OmZH$mar bmo&

gmaUr 6 Ho$ AmYma na har ImX ’$gb Ho$
‘hËd H$mo g‘PmAmo&

(H) {‘Q²>Q>r H$m n[ajU

{H$gmZm| H$mo ¶o H¡$go nVm MbVm h¡ {H$ {H$g
Vah H$s ’$gb CJm¶r OmE ? H$m¡Z-go ’$gb Ho$
{bE CZHo$ IoV H$s {‘Q²>Q>r Cn¶w³V h¡& AZŵ dr
{H$gmZ ¶o {‘Q²>Q>r Ho$ a§J Am¡a ~ZmdQ> (texture)
go OmZ gH$Vo h¡&

   AmnZo ̂ r BgHo$ ~mao ‘| AnZr {nN>br H$jmAm|
‘| n‹T>m hmoJm& {H$gr {H$gmZ go nVm bJmAmo
H$s AbJ-AbJ àH$ma H$s {‘Q²>Q>r ‘| H$m¡Z-
go ’$gb CJm¶r Om gH$Vr h¡&
AmOH$b gaH$mar H¥${f A{YH$mar VWm {‘Q²>Q>r

n[ajU d¡km{ZH$ ha EH$ joÌ ‘| CnpñWV hmoVo h¡
do AmnHo$ IoV  H$m {ZarjU H$a C{MV gbmh XoVo
h¡&

³¶m AmnZo H$^r ßÓ Gƒ|∫N˛ n[ajm Ho$ÝÐm| Ho$
~mao ‘| d¡km{ZH$ IoVm| go {‘Q²>Q>r Ho$ Z‘wZo boH$a
{‘Q²>Q>r H$s OZZ j‘Vm H$m n[ajU H$aVm h¡& ¶o
{‘Q²>Q>r Ho$ ~mao ‘| h‘o OmZH$mar XoVo h¡& ¶o H«o$§X
‘§S>b Am¡a {Oëhm ñVam| na pñWV h¡& AnZo IoV
go {‘Q²>Q>r Ho$ ‘ZwZo H$mo ^oOm J¶m Vmo ¶o A{YH$mar
AmnH$mo n[ajU Ho$ n[aUm‘ ̂ oOVo h¡& Bg n[aUm‘
go AmnH$mo kmV hmoVm h¡ {H$ {‘Q²>Q>r ‘| {H$g VËd

gmaUr - 6 : {d{dY har ImX ’$gb ‘| ZmBQ́>moOZ
H$m à{VeV

’$gb H$m Zm‘ ZmBQ́>moOZ
kg/(tonne)

bmo{~¶m 7.1
XmB©Mm 6.2
Hw$bWr 3.3
‘w§J 7.2
gZh¡ån 7.5
MZm 8.5

{MÌ{MÌ{MÌ{MÌ{MÌ-9 (har ImX ’$gb)
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H$s H$‘r ¶m A{YH$Vm h¡& ¶o OmZH$mar {H$gmZ
H$mo ’$gb H$mo MwZmd ‘| ghm¶H$ hmoVr h¡& Bggo
’$gb, ImX Am¡a Cd©aH$m| Ho$ MwZmd ‘| ^r ‘XX

{‘Q²>Q>r H$mo nmofH$ VËdm| H$s nwZ…nyVu Ho$
{bE àmH¥${VH$ ImX S>mbZm AÀN>r {dYr h¡&
d‘u H§$nmoñQ> EH$ Eogr hr {dYr h¡ Omo {‘Q²>Q>r Ho$
nmofU à~§YZ go (VH${ZH$) Ow‹S>r hþ¶r h¡&

qdP‘ya ‘§S>b Ho$ EH$ §Áz©™Á amOy Moédw Ho$
{H$gmZm| Zo agm¶{ZH$ Cd©aH$m| go AZoH$ g‘ñ¶mAm|
H$m gm‘Zm {H$¶m& CÝhm|Zo àì¶m¶r {d{Y¶m| Ho$
~mao ‘| gmoMm& {H$gmZ {‘Q²>Q>r Ho$ ñdmñÏ¶ H$mo
AÀN>r Vah g‘PVo h¡& CÝhm|Zo gaH$mar H¥${f
A{YH$mar VWm DOT Ho$ÝÐ H$s ‘XV go EH$
g‘yh ~Zm¶m Omo d‘u H§$nmoñQ> H$s d¥{Õ Cn¶moJ
H$aZo Ho$ {bE H$aVm h¡&

CÝhm|Zo ‘rQ>a 10x1x1/2 Ho$ d‘u H§$nmoñQ>
ñVa ~Zm¶o& ¶o ñVa gy¶©àH$me Am¡a ~m[ae go
~MZo Ho$ {bE H$‘ao ‘| bJm¶o J¶o& CÝhm|Zo
Zm[a¶b, JÞm Am¡a Ho$bo Ho$ nÎmm| H$mo Zmar¶b
H$m {N>bH$m Am¡a CS>X Ho$ nm¡Ym| H$mo BH$Q²>R>m
{H$¶m& Bggo CÝhm|Zo 3-4 B§M Ho$ ñVa ~Zm¶o&

g~go AÝXê$Zr ñVa nmZr go gtMm J¶m&
CÝhm|Zo Jm§d go Kaoby H$Mam VWm newAm| H$m
gyIm ‘b go ñVam| H$mo ^a {X¶m& CÝhm|Zo Jrbo
‘b H$m Cn¶moJ Zht {H$¶m& CÝhm|Zo H$m§M,
ßbmpñQ>H$ aã~a VWm YmVy H$s dñVwAm| H$m
Cn¶moJ Zht {H$¶m&

¶o ñVa ~ZmZo Ho$ 2 gámh ~mX, CÝhm|Zo
EH$ hOma Ho$MwAm| H$mo (earth worms) EH$
dJ© ‘rQ>a Ho$ {hgm~ go {‘bm¶m& BZ ñVam| H$mo
~mo[a¶m| go T>H$m J¶m Vm{H$ 30-40% Z‘r
H$m¶‘ aI gHo$& 60 {XZ Ho$ ~mX CÝhm|Zo
nhbm ImX ~Zm¶m& Xþgar ~ma CÝh| 40-45
{XZm| ‘| ImX àmá hþAm& à{Vdf© CÝh| 6 ~ma
BZ ñVam| go ImX àmá hþAm& VrZ Q>Z H$m~©{ZH$
ì¶W© nXmWm] go EH$ Q>Z H§$nmoñQ> CÝh| {‘bVm
ahm& CÝhm|Zo H$hm {H$ ¶o Bg H$m~©{ZH$ ImX
Ho$ Cn¶moJ go CZH$m Cd©aH$m| VWm H$sQ>ZmeH$m|
H$m IMm© H$‘ hmo J¶m& Am¡a H¥${f CËnmXZm|
H$s JwUdÎmm ‘| ~‹T>moÎmar Am¶r&

(I) d‘u H§$nmoñQ>

{MÌ{MÌ{MÌ{MÌ{MÌ-10  d‘u H§$nmoñQ> ÃÊƒá|å {MÌ{MÌ{MÌ{MÌ{MÌ-11  d‘u H§$nmoñQ> H$s d¥{Õ

hmoVr h¡& Bg {dYr go H$‘ bmJV Am¡a H$‘
{’$Oyb IM} go Á¶mXm bm^ nm gH$Vo h¡&
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(K) \{uƒN˛ ’$gb (CnO)
amgm¶{ZH$ Cd©aH$m| H$mo Cn¶moJ H$a h‘ 20

go 30 dfm] VH$ A{YH$ CËnmXZ nm gH$Vo h¡&
CgHo$ ~mX {‘Q²>Q>r H$s j{V hmoVr h¡ Am¡a nm¡Ym|
H$s d¥{Õ ‘| ZH$mamË‘H$ à^md {XIVm h¡& ¶o
agm¶Z {‘Q²>Q>r H$s CnOmD$ j‘Vm H$mo j{V nhþ§MmVo
h¡& AJa {‘Q²>Q>r ñdñW ahr Vmo hr Cd©aH$m| go ghr
à{V{H«$¶m hmoVr h¡ Zht Vmo Cd©aH$m| H$m Cn¶moJ
ì¶W© hmo OmVm h¡&

bå~o g‘¶ VH$ {‘Q²>Q>r H$s CËnmXZ j‘Vm,
{‘Q²>Q>r ‘| nm¶o OmZo dmbo VËdm| (nmofH$ nXmW©)
VWm {‘Q²>Q>r Ho$ ^m¡{VH$ amgm¶{ZH$ VWm O¡{dH$
KQ>H$m| na AmYm[aV hmoVr h¡&

{‘Q²>Q>r H$s CËnmXZ j‘Vm H$mo ~Zm¶o aIZo
Ho$ {bE \{uƒN˛ IoVr H$m {dH$mg hþAm& Bg nÕVr
‘| {H$gmZ àmH¥${VH$ ImX VWm àmH¥${VH$ H$sQ>
ZmeH$m| H$m Cn¶moJ H$aVo h¡& do ’$gb àË¶mdV©Z
VWm {‘l ’$gb H$m ^r Cn¶moJ H$aVo h¡&

\{uƒN˛ IoVr ‘| {H$gmZ amgm¶{ZH$ Cd©aH$m|
¶m H¥${Ì‘ Cd©aH$m| Ho$ ~Xbo ‘| O¡{dH$ ImXm| H$m
Cn¶moJ H$aVo h¡&

Hw$N> gyú‘Ord nmofH$ VËdm| H$mo dmVmdaU go
¶m {‘Q²>Q>r go g§íbo{fV H$a nm¡Ym| H$mo àXmZ H$aZo
‘| Cn¶moJr hmoVo h¡& BÝh| gyú‘Ordr g§dY© ¶m
O¡dr Cd©aH$ H$hVo h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-12  n§MJmì¶m

 gmo{ME Am¡a MMm© H$s{OE

amgm¶{ZH$ Cd©aH$m| go d‘u H§$nmoñQ> {H$g
Vah Cn¶moJr gm{~V hþAm h¡ Bg na gmoMmo
Am¡a MMm© H$amo&

(J) n§MJmì¶m…
¶h EH$ àmH¥${VH$ ImX h¡& BgHo$ à‘wI

g§KQ>H$, Jm¶ H$m XÿY, Xhr, Kr, Jmo~a Am¡a
Jmo‘yÌ h¡& Jmo~a Am¡a JmoVy H$mo {‘bmBE& Bgo Mma
{XZ VH$ a{IE& nm§Mdo {XZ Bg‘| Jm¡‘yÌ, Jm¡XÿY
VWm Jm¡ Xhr {‘bmBE& Bg‘| Wmo‹S>r-gr H$ëby,
Zmar¶b nmZr Am¡a JÞo H$m ag {‘bmBE& Bg‘|
Ho$bo H$s JwXm {‘bmBE& 10 {XZ VH$ Bgo ahZo
{XOrE& gw~h EH$ ~ma Am¡a em‘ ‘| EH$ ~ma Bgo
EH$ÌrV {H$OrE ({hbmBE)& A~ Bggo AmnH$mo
n§MJmì¶m Zm‘H$ {N>‹S>H$md dmbm ImX àmá hmoJm&
3% n§MJmì¶m Ho$ {N>‹S>H$md go AZmO Ho$ CnO ‘|
d¥{Õ hmo gH$Vr h¡& ¶o ‘wJu¶m| VWm ‘N>br Ho$ {bE
^r ^moOZ (ImÚmÞ) ~Z gH$Vm h¡&

Table - 7 amgm¶{ZH$ Cd©aH$
OrdmUy e¡dmb H$dH$

ZmBQ´>moOZ ’$m°ñ’$ag ZmBQ´>moOZ ’$m°ñ’$moag   ’$m°ñ’$ag
pñWarH$aU KwbZerbH$ pñWarH$aU moralizers:   KwbZerbH$
CXm… amBPmo{~¶‘ CXm… ~°grbg CXm… ZrbharZ CXm… ‘¡H$moa¡Pm   CXm… noZrgrbr¶‘
APmo¶o~¡³Q>a gwS>mo‘moZmg
APmo¶o~¡³Q>a
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gmYmaUV… O¡d Cd©aH$ Xmo àH$ma Ho$ hmoVo
h¢& EH$ ZmBQ´>moOZ H$m pñWarH$aU H$aVo h¡ Am¡a
Xþgao ’$m°ñ’$ag H$m KwbrZrH$aU& flow chart H$mo
Xo{IE& ¶o {d{dY O¡d Cd©aH$m| H$mo Xem©Vm h¡&

   Amn Bggo ³¶m g‘PVo h¡ ?

   BZgo g§íbo{fV hmoZo dmbo à‘wI nmofH$ nXmW©

H$m¡Z-go h¡ ?

O¡d Cd©aH$ {‘Q²>Q>r Ho$ ñdmñÏ¶ Am¡a j‘Vm H$mo
~ZmE aIVo h¡& BZ‘| O¡d ImX Ho$ O¡go nmofH$
nXmW© Zht hmoVo& ¶o dmVmdaU Am¡a {‘Q²>Q>r go
nmofH$ nXmWm] H$mo J«hU H$aVo h¡& ¶o {H$gmZ
(úÆÁ|ƒ∫m) EåÏNÓ˛¬ Gƒ|∫N˛ H$hbmVo h¡&

agm¶Z Cd©aH$
AmnZo ¶war¶m NPK VWm gwna’$m°ñ’o$Q> Ho$

Zm‘ gwZo hm|Jo& ¶o agm¶{ZH$ nmofH$ nXmW© h¡& ¶o
nwU©V… ¶m Am§{eH$ ê$n go H¥${Ì‘ h¡&

h‘Zo XoIm h¡ {H$ nm¡Yo AZoH$ ¶m ~hþV gmao
nmofH$ nXmWm] H$mo {‘Q²>Q>r go J«hU H$aVo h¡& AJa
nm¡Yo Eogo hr nmofH$ nXmW© J«hU H$aVo aho Vmo
{‘Q²>Q>r ‘| BZH$s ‘mÌm H$‘ hmo OmVr h¡& h‘Zo ¶o
^r XoIm h¡ {H$ {‘Q²>Q>r H$mo BZ nXmWm] H$s nwZ…nwVu
^r H$s Om gH$Vr h¡& EH$ Xþgao VarHo$ go {‘Q²>Q>r
Ho$ {’$a go nmofH$ nXmW© {‘b gH$Vo h¡ dmo h¡
agm¶{ZH$ Cd©aH$m| H$mo OmoS>H$a (S>mbH$a)&

amgm¶{ZH$ Cd©aH$m| ‘| nmofH$ nXmWm] Ho$
à{VeVm| ‘| AZma hmoVm h¡& AJa {H$gr {H$gmZ
H$mo amgm¶{ZH$ Cd©aH$m| H$m à¶moJ H$aZm hmo Vmo
nhbo dh Cg amgm¶{ZH$ Cd©aH$ ‘| CnpñWV nmofH$
nXmWm] H$s ‘mÌm H$s Om§M H$aVm h¡& {’$a Cgo
AnZo IoV ‘| Cn¶moJ ‘| bmVm h¡&
gmaUr-8 : {d{dY amgm¶{ZH$ Cd©aH$m| ‘|
nmofH$ VËdm| Ho$ à{VeV

AJa h‘Zo 50kg ¶war¶m H$m BñVo‘mb
{H$¶m Vmo gmaUr Ho$ AZwgma 7.23kg ZmBQ́>moOZ
(46%) {‘Q²>Q>r H$mo {‘bVm h¡&

   BVZr hr ‘mÌm ‘| ZmBQ´>moOZ nmZo Ho$ {bE
{H$VZm A‘mo{Z¶‘ gë’o$Q> S>mbZm Mm{hE ?

   AJa {‘Q²>Q>r ‘| 50kg gwna ’$m°ñ’o$Q> {‘bm¶m J¶m
Vmo {H$VZm ’$m°ñ’$ag {‘Q²>Q>r H$mo {‘boJm ?
Mmho h‘ H$m~©{ZH$ ImX, H§$nmoñQ> VWm

amgm¶{ZH$ Cd©aH$ H$moB© ̂ r BñVo‘mb H$ao ¶o Oê$ar
Zht h¡ {H$, {‘Q²>Q>r H$mo  {H$VZo nmofH$ nXmW© {X¶o
OmVo h¡& ¶o ‘hËdnyU© h¡ {H$ Cg‘| go {H$VZo
nmofH$ nXmW© AÞV… nm¡Ym| H$mo nhþ§MZo h¡& ¶o ^r
Oê$ar h¡ {H$ H$m¡Z-go g‘¶ nm¡Yo BZ nmofH$
nXmWm] H$mo Á¶mXm go Á¶mXm gmoI gH$Vo h¡& h‘|
nmofH$ nXmW© {‘Q²>Q>r ‘| {‘bmZo Ho$ g~go AÀN>o
VarHo$ H$s ^r OmZH$mar hmoZr Mm{hE& CXmhaU
Ho$ Vm¡a na - ³¶m CÝh| {N>‹S>H$Zm Mm{hE ¶m nmZr
‘| Kw{bZ H$a qgMmB© ì¶dñWm Ûmam {‘Q²>Q>r ‘|
nhþ§MmZm Mm{hE&

Cd©aH$ N P K
(%) (%) %)

¶war¶m 46 0 0

gw’$a ’$m°ñ’o$Q> 0 8-9 0

A‘mo{Z¶‘ gë’o$Q> 21 0 0

nmoQ>°{e¶‘ Z¡Q́>oQ> 13 0 44

{MÌ{MÌ{MÌ{MÌ{MÌ-13 O¡d Cd©aH$
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{dYr H$m à^md

¶o Oê$ar Zht h¡ {H$ g^r ’$gbo, (CnO)
EH$ ‘mÌm Ho$ nmofH$ nXmWm] H$mo XoZo go EH$ hr
‘mÌm ‘| ~‹T>o& nmofH$ nXmWm] Ho$ à^md, ’$gb Ho$
àH$ma na {Z^©a hmoVm h¡& CXm - ZmBQ´>moOZ
Cd©aH$m| H$m Xoer Am¡a g§H$a Mmdb Ho$ nm¡Ym| na
hmoZo dmbm n[aUm‘ {Zå‘ AmaoI ‘| {XIm¶m J¶m
h¡&

   Peta Am¡a IR-8 na ZmBQ´>moOZ Cd©aH$m| Ho$
à^md  ‘| ³¶m AÝVa h¡ ?

gmYmaUV… {H$gmZ AnZr CnO ~XbZo
Ho$ {bE amgm¶{ZH$ Cd©aH$m| H$m BñVo‘mb H$aVm
h¡& bo{H$Z gdmb ¶o h¡ {H$ {H$VZr ‘mÌm ‘|
Cd©aH$m| H$mo {‘bm¶m OmE ?

AmaoI 3 {XImVm h¡ - {d{^Þ ‘mÌm Ho$
amgm¶{ZH$ Cd©aH$m| H$m CnO na n[aUm‘&

   AmaoI H$mo XoIH$a g‘PmBE {H$ ³¶m A{YH$
Am¡a A{YH$ ZmBQ´>moOZ Cd©aH$ H$s ‘mÌm CnO
Ho$ CËnmXZ H$mo ~‹T>mE aIoJr ?

AJa 120 kg ZmBQ́>moOZ à{V h¡³Q>oa Cn¶moJ
‘| bm¶m J¶m Vmo gmoZmoam - 64 Bg Johÿ§ H$s ’$gb
5.3 ton (Q>Z) Johÿ§ H$s CnO XoVr h¢&

gmaUr 2 Ho$ AmYma na ¶o A§{H$V {H$OrE {H$
{H$VZr ‘mÌm ‘| ’$m°ñ’$ag Am¡a nmoQ>°{e¶‘ Bg Johÿ§
Ho$ AZmO go Ademo{fV {H$¶m Om¶oJm ? A~
~VmBE {H$ BVZr ‘mÌm ‘| ZmBQ́>moOZ Cd©aH$ H$mo
IoV ‘| S>mbZm C{MV hmoJm ³¶m ? Bggo {‘Q²>Q>r Ho$
Xþgao nmofH$ nXmWm] na ³¶m à^md hmoJm ? gCXmhaU
g‘PmBE& A~ h‘ AZmO CËnmXZ H$m ApÝV‘
H$maH$ Ho$ ~mao ‘| ~mV H$a|Jo&
’$gb H$s gwajm

H$ënZm H$amo {H$ h‘Zo AÀN>o àH$ma Ho$ ~rO
MwZo& CÝh| C{MV g‘¶ ~mo¶m& Cd©aH$m| H$m ghr
g‘¶ na Cn¶moJ {H$¶m& Am¡a IoV H$mo ghr qgMmB©
Xr& A~ ³¶m ghr CnO Ho$ {bE H$moB© {X³H$V hmo
gH$Vr h¡ ?

Eogo ~hþV gmao KQ>H$ h¡ Omo AZmO Ho$ CËnmXZ
H$mo à^m{dV H$a gH$Vo h¡& Mbmo CZH$m AÜ¶¶
H$ao&
IanVdma (Weeds)

~hþV ~ma AZmO Ho$ gmW Eogo AZoH$ nm¡Yo CJVo
h¡ BÝh| IanVdma H$hVo h¡& ³¶m AmnH$mo Mmdb Ho$
IoV ‘| nm¶o OmZo dmbo IanVdmam| Ho$ Zm‘ ‘mbw‘ h¡ ?

BZ IanVdmam| H$m AZmO na ³¶m à^md hmo
gH$Vm h¡ ? AnZr H$jm ‘| MMm© {H$OrE&
1.   IanVdma AZmO Ho$ nmofH$ nXmWm] Ho$ AmnyVu

na ³¶m à^md S>mbVo h¢ ?
2.   IanVdma H$s AZmO H$mo gy¶© àH$me nmZo na

³¶m à^md hmoVm h¡ ?
3.   nmZr H$s AmnyVu ‘| BZH$m ³¶m à^md hmoJm ?

   ³¶m BZ g^r KQ>H$m| go AZmO Ho$ CËnmXZ na
à^md hmoJm ? gmaUr - 1 ‘| {X¶o J¶o IaVndma

Graph - 3

IR-8

Peta

GúÆÁzT ™ı ¬ÁF| TF| åÁÆb~Áz\å N˛y ™ÁfiÁ
kg/“zMb∫

Gú
\ 

bå
™ı/

“zM
b∫
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H$m¶©H$bmn - 3

go {Kao AZmO H$mo Xo{IE& g‘PmZo H$s H$mo{ee
{H$OrE {H$ AJa IanVdma H$mo {ZîH$m{gV Z
{H$¶m J¶m Vmo CnO na CgH$m n[aUm‘ ³¶m
hmoJm ? IanVdma go IoV H$mo ~MmZo Ho$ Cnm¶
gmoMH$a ~VmBE &

AmnHo$ BbmHo$ ‘| nm¶o OmZo dmbo à‘wI IanVdma
H$s gyMr ~ZmBE& AJa hmo gHo$ Vmo BÝh| BH$Q²>R>m
H$a, IanVdma H$mo Xem©BE& {H$gmZ Bg IanVdma
H$mo H¡$go {ZîH$m{gV H$aVo h¡ ¶o nVm bJmBE&
H$sQ> Am¡a nm¡Ym| Ho$ amoJ

IanVdma Ho$ Abmdm H$sQ> ̂ r nm¡Ym| na à^md
S>mbVo h¢& H$B© H$sQ> nm¡Ym| Ho$ AZoH$ ({d{^Þ) ̂ mJm|
Ho$ O¡go VZm, nÎmo VWm H$B© O‹S>m| H$m AnZm ^moOZ
~ZmVo h¢& bo{H$Z H$B© H$sQ> nm¡Ym| Ho$ {bE bm^H$mar
gm{~V hþE h¡& CXm. H$B© H$sQ> namJU ‘| Cn¶moJr
(ghm¶H$) hmoVo h¡&

H$B© gwú‘ Ord ^r nm¡Ym| H$mo ZwH$gmZ nhþ§MmVo
h¡& h‘ CÝh| Zht XoI gH$Vo bo{H$Z CZgo hþE
ZwH$gmZ H$mo ({dÜd§g) H$mo XoI gH$Vo h¡& ¶o nÎmm|
H$m ‘wS>Zm, a§J ~XbZm ¶m Zï> hmoZm, VZm VWm
nÎmr¶m| H$m O§J bJZm VWm H$dH$ H$m ~‹T>Zm O¡go
{XImB© XoVm h¡& bo{H$Z H$B© Eogo gwú‘ Ord h¡ Omo
nm¡Ym| H$mo ZmBQ́>moOZ pñWarH$aU go ZmBQ́>moOZ CnbãY
H$aVo h¡&

nm¡Ym| Ho$ H$sQ> VWm gwú‘ Ordm| Ho$ amoJ go
AZmO Ho$ CËnmXZ na à^md n‹S>Vm h¡& àíZ ¶o h¡
{H$ Bg g‘ñ¶m H$m g‘mYmZ H¡$go H$a gH$Vo h¡ ?
AmOH$b {H$gmZ H$sQ> ZmeH$, H$dH$ ZmeH$ VWm
Xþgao amgm¶Zm| H$m Cn¶moJ H$aVo h¡& bo{H$Z Bg
g‘ñ¶m H$m hb Xþgar [aVr go ^r {H$¶m Om
gH$Vm h¡& O¡go IanVdma H$mo {ZH$mbZo go H$sQ>m|
H$m {ZîH$mgZ hmo gH$Vm h¡ ¶m {’$a H$sQ>m| H$mo
nH$‹S>H$a CÝh| IoV go {ZîH$m{gV H$aZm Mm{hE&

H$sQ>ZmeH$ EH$ àH$ma Ho$ agm¶Z h¡ Omo H$sQ>m|
H$mo Zï> H$aVo h¡&

AmnHo$ AÜ¶mnH$ go nwN>mo {H$ ³¶m H$sQ> Bg
agm¶Z Ho$ (H$sQ> ZmeH$) Ho$ à{V Ag§H«$må¶Vm
CËnÞ H$aVo h¡ ? Ag§H«$må¶Vm H$m ‘Vb~ H$sQ> na
Bg agm¶Z H$m H$moB© à^md Zht hmoJm&

BZ H$sQ> ZmeH$ ¶m IanVdma ZmeH$m| go EH$
Am¡a g‘ñ¶m hmoVr h¡& BZ‘| go H$B© agm¶Z ŷ{‘ ‘|
ah (~M) OmVo h¡& ŷ{‘ go ¶o agm¶Z nmZr Ho$
ñÌmoV ‘| Mbo OmVo h¡& ³¶m Amn gmoM gH$Vo h¡ {H$
Omo agm¶Z H$sQ>m| H$mo Zï> H$a gH$Vo h¡, BZH$m
n[aUm‘ ‘Zwî¶m| na ³¶m Zht hmoJm ?

Omo bmoJ BZ agm¶Zm| H$mo IoV ‘o§ {N>‹S>H$Vo h¡,
CZgo ê$~ê$ hmoVo h¡ Am¡a H$B© agm¶Z CZHo$ ¢Į̈ õúÏÃ
‘| àdoe H$aVo h¡, ³¶m ∫Mo EÁ{∫ ∆∫y∫ ú∫ üßÁƒ
Yy∫N˛Á¬yå t∆Á|oÁ “{@ Amn gmoM gH$Vo h¡ BZ agm¶Zm|
H$m CZHo$ ñdmñÏ¶ na ³¶m n[aUm‘ hmoVm hmoJm ?
N˛qÁ ™ı YYÁ| N˛yu\L@

{MÌ{MÌ{MÌ{MÌ{MÌ-14  nm¡Ym| ‘| amoJ
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{MÌ{MÌ{MÌ{MÌ{MÌ-15 H$sQ>m|, njr¶m| Ûmam Am¡a hmW go namJU

Xþgar ~mV ¶o h¡ {H$ ¶o agm¶Z g^r H$sQ>m|
H$mo Zï> H$aVo h¡& Bggo nhbo h‘Zo XoIm h¡ {H$ H$B©
H$sQ> nm¡Ym| Ho$ {bE Cn¶moJr Am¡a bm^Xm¶H$ hmoVo
h¡& h‘mao àXoe ‘| àH$me‘² Am¡a Jw§Qw>a {Oëho ‘|
H$sQ>ZmeH$m| H$m ~‹S>o n¡‘mZo na BñVo‘mb {H$¶m OmVm
h¡&

BZ {MÌm| H$mo XoImo
   AJa namJU H$mo ghm¶Vm (‘XX) H$aZo dmbo

H$sQ>m| H$mo ‘mam J¶m Vmo AZmO (CnO) na
³¶m n[aUm‘ hmoJm ?

   hmb hr ‘| (AmOH$b) {H$gmZ ’w$bm| H$mo AnZr

XñVr ¶m ê$‘mb go ³¶m| Nw>Vo h¡ ?

   Wmo‹S>o bmoJ ¶o gdmb nwN>Vo h¡ {H$ AJa h‘
agm¶Z Zht BñVo‘mb H$a|Jo Vmo AÀN>r ’$gb
H¡$go nm¶|Jo ? h‘mar CnO ‘| d¥{Õ, H¡$go hmoJr?
³¶m àíZ H$m CÎma h¡ ? dmo ³¶m hmo gH$Vm h¡?

AJa h‘ {H$gr Xþgar {dYr ¶m nÕVr H$m
Cn¶moJ H$ao Vmo BZ àíZm| H$mo Q>mb gH$Vo h¡&
CXmhaU Ho$ Vm¡a na h‘ àmH¥${VH$ ^moOZ l¥§Ibm
H$m Cn¶moJ H$a BZ H$sQm| H$mo {Z¶§{ÌV H$a gH$Vo
h¡& h‘Zo BgHo$ ~mao ‘| nm¡Ym| Ho$ (nmXn) nmofU nmR>
‘| n‹T>m h¡& Eogo H$B© H$sQ> h¡ Omo Xþgao {H$Q>m| H$mo ImVo
h¡ ¶m J«hU H$aVo h¡& ¶o na^jr H$hbmVo h¡& h‘ BZ
H$sQ>m| H$mo Cn¶moJ H$a gH$Vo h¡& Cgr Vah H$B© njr
H$sQ>m| H$mo ImVo h¡& BZ njr¶m| H$m ̂ r Cn¶moJ {H$¶m
Om gH$Vm h¡&

bmoJ H$hVo h¡ {H$ hmZrH$maH$ H$sQ>m| H$mo
nH$‹S>H$a CÝh| Zï> H$a XoZm Mm{hE& g‘ñ¶m ¶o h¡ {H$
¶o {dYr ~hþV hr Yr‘r Am¡a g‘¶ boZodmbr h¡&
bo{H$Z Bg {dYr H$m g‘W©Z H$aZo dmbo H$hVo h¡ {H$

BgH$m doJ (speed) ~‹T>m gH$Vo h¡& CXmhaU Ho$ {bE
AJa IoV ‘| amV Ho$ g‘¶ {X¶m (~ë~) bJm¶m
OmE Vmo àH$me Ho$ Amgnmg JwÀN> ~ZmVo h¡&

   AnZo {‘Ìm| go Bg {d{Y VWm Eogo n¶m©¶m| na
{dMma {H$OrE&

àmH¥${VH$ H$sQ> {Z¶§ÌU {dYr

gmYmaUV… {H$gmZ H¥${Ì‘ H$sQ>ZmeH$ ¶m
amoJZmeH$m| H$m Cn¶moJ H$aVo h¡ AZoH$ àmH¥${VH$
{Z¶§ÌU {dYr¶m§ CnbãY h¡&

   Bg‘| go H$m¡Z-gr {H$gmZm| Ûmam àM{bV {dYr
h¡ ?

Hw$N> (H$B©) H$sQ> Xþgao H$sQ>m| H$mo ImVo h¡
BÝh| {‘Ì H$sQ> H$hVo h¡& ‘H$‹S>r, Ś>mJZ âbmB©
(MVya) {‘arS>, bmb IQ>‘b BË¶m{X& ¶o H$sQ> Xþgao
H$sQ>m| H$mo O¡go (Omgm§S>, Q́>rng² VWm VZo Ho$ H$sQ>m|)
H$mo ImVo h¡& Q́>m¶H$moS> ̂ r OrdmUy, VZm Hw$VaZodmbo
H$sQ> Ho$ Vå~mHw$ H$s Bëbr VWm Xmb Ho$ Bëbr Ho$
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A§S>m| ‘| ahVm h¡ Am¡a BÝh| A§S>m| H$s Xem ‘| hr Zï>
H$aVm h¡& Hw$N> Am¡a OrdmUy Xþgao H$sQ>m| H$mo Zï>
H$aVo h¡ (CXm. Qw>aoÝOoZrgrg OrdmUy)

Hw$N> {‘l AZmO ¶m CnO ^r H$sQ> Am¡a amoJm|
H$m {Z¶§ÌU H$aVo h¡& Mmdb Ho$ ~mX CS>X ¶m
‘w§J’$ëbr H$mo CJmZo go Qw>ÝJ«mo {dfmUy H$m {Z¶§ÌU
hmo gH$Vm h¡& H$nmg Ho$ ~mX ‘H$B© VWm {Z‘ H$s
CnO Xmb Ho$ Bëbr¶m| H$mo {Z¶§{ÌV H$a gH$Vm h¡&
‘gya Ho$ ~mX ‘H$B© CJmZm H$nmg Ho$ MygH$ H$sQ>
gyIo amoJ H$m {Z¶§ÌU H$a gH$Vo h¡& BÝh| AmH$f©H$
nW H$hVo h¡&

   ³¶m AmnH$mo ‘mby‘ h¡ {H$, H$nmg Ho$ IoVm| ‘|
OoQ́>monm VWm {‘aMr Ho$ IoVm| ‘| J|Xo Ho$ ’y$b
³¶m| CJm¶o OmVo h¡ ?
ImÚmÞ CËnmXZ ‘| gwYma, ~‹T>mZm VWm {‘Q²>Q>r

Ho$ ñdmñW H$mo Am¡a dmVmdaU H$mo ~MmZm (~ZmE
aIZm) H¥${f {dkmZ Ho$ Xmo nhbw h¡& {H$gmZm| H$mo
A{YH$ JwUdÎmm XoZo dmbr Z{dZ nÕrVr¶m| H$m
kmZ hmoZm Mm{hE& uN˛ÃÁåÁı N˛Áz EuáN˛ \ÁåN˛Á∫y Nz̨
u¬L EåÏ§Êá úujÆı @

   ~‹T>Vr OZg§»¶m Ho$ AZwgma AZmO H$s CnO (~‹T>m¡Vr) Zht hmo ahr h¡&

ImÚmÞ H$s ~‹T>m¡Îmar BZ KQ>H$m| na AmYm[aV h¡ • ~rOm| H$m àH$ma, {‘Q²>Q>r Ho$ bjU (ñd^md), qgMmB©

Ho$ ñÌmoV VWm AmnyVu H$s ghr ì¶dñWm& Cd©aH$, ‘m¡g‘, H$sQ>m| H$m {Z¶§ÌU Wm IanVdma H$m {Z¶§ÌU

{‘l ’$gb {H$gmZm| H$mo AZoH$ ’$gb CJmZo H$m VWm A{YH$ CËnmXZ H$m ‘m¡H$m XoVr h¡&

’$gbm| Ho$ àË¶mdV©Z go ŷ{‘ H$s OZZ j‘Vm H$mo ~Mm (gwa{jV) aI gH$Vo h¡&

g§H$arH$aU VWm OrZr {eën H$bm VH$ZrH$ Ho$ {dYr go AnojrV JwUm| dmbr ~rOm| H$mo g§H$UrV {H$¶m

J¶m&

{MÌ{MÌ{MÌ{MÌ{MÌ-16 O¡d {Z¶§ÌU-àmH¥${VH$ Xþî‘Z
(na^jr H$sQ>)

 h‘Zo ³¶m n‹T>m

  à‘wI eãX

IanVdma, H$sQ>ZmeH$, Cd©aH$, H$dH$ZmeH$, qgMmB© H¥${f, unirrigated H¥${f, na^jr
H$sQ>, OrdmUy Ag§H«$må¶Vm, nU©aÝY«, H$m~m}hmBŚ>oQ>g² (eH©$amE) OrdmUy g§dY© (culture).
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 h‘Zo ³¶m n‹T>m

nm¡Yo H$m~m}hmBŚ>oQ>g² (eH©$am) ~ZmZo Ho$ {bE àH$me g§íbofU H$s à{H«$¶m ‘| 0.1% nmZr H$m Cn¶moJ H$aVo h¡&

nU©aÝY«m| Ûmam CO2 H$m AdemofU VWm nmZr (Ob) H$m {ZîH$mgZ (~mînZ) hmoVm h¡&

H$‘ nmZr Ho$ joÌm| ‘| gyIr AZmO (’$gb) bm^Xm¶H$ hmoVr h¡&

nm¡Ym| H$mo ZmBQ́>moOZ, ’$m°ñ’$ag VWm nmoQ>oe H$s ~‹S>r ‘mÌm ‘| Oê$aV hmoVr h¡, BÝh| ñWyb nmofH$ nXmW© H$hVo h¡&

nm¡Ym| H$mo Hw$N> nmofH$ nXmWm] H$s O¡go ~moamZ, bmohm, Vm§~m H$‘ ‘mÌm ‘| Oê$aV hmoVr h¡& BÝh| gwú‘

nmofH$ VËd H$hVo h¡&

àË¶mdV©Z ’$gb, H$m~©{ZH$ ImX VWm amgm¶{ZH$ Cd©aH$m| go ŷ{‘ H$mo nmofH$ nXmWm] H$s nwZ…nyVu hmoVr h¡&

{‘l IoVr (’$gb) go ŷ{‘ H$mo OZZ j‘Vm (fertility) ~‹T>Vr h¡ Omo nmofH$ nXmW© EH$ ’$gb Ûmam

Ademo{fV {H$¶o OmVo h¡ dmo Xþgar ’$gb Ûmam ŷ{‘ H$mo {X¶o OmVo h¡&

àmH¥${VH$ ImX S>mbZo go ŷ{‘ H$s nmZr gmoIZo H$s j‘Vm VWm øw‘g H$mo ~‹T>m gH$Vo h¡&

har ImX ~ZmZo Ho$ {bE {H$gr ^r nm¡Yo Ho$ nÎmo Cn¶moJ ‘| bm¶o Om gH$Vo h¢&

amgm¶{ZH$ Cd©aH$m| go d‘u H§$nmoñQ> ~ohVa h¡&

H$sQ>ZmeH$m| Ho$ A{V Cn¶moJ go {‘Q²>Q>r H$m àXþfU, Ob àXþfU VWm Ord {d{dYVm (O¡d d¡{dÜ¶) H$mo

IVam nhþ§M (hmo) gH$Vm h¡&

1. h‘mao Xoe H$m Mmdb H$m CËnmXZ ~‹T>mZo VWm Ý¶wZV‘ ŷ‘ÊS>br¶ ñVa VH$ n‹T>mZo Ho$ {bE Hw$N> gwMZmE§

{H$OrE? AS1

2. O¡d Cd©aH$, amgm¶{ZH$ Cd©aH$m| go Á¶mXm bm^Xm¶H$ H¡$go h¡ ? AS1

3. (a)  A{YH$ CnO dmbo AZmO (ImÚmÞ) Ho$ ~‹T>m¡Vr ‘| amgm¶{ZH$ Cd©aH$m| H$m ³¶m (AZw{MV) {dnarV

 n[aUm‘ hmo gH$Vo h¡ ? AS1

(b)³¶m A{YH$ CnO dmbo ImÚmÞ BZHo$ {~Zm CJm¶o Om gH$Vo h¡ ? H¡$go ?

4. AZmO Ho$ ~rO ~moZo go nhbo {H$gmZm| H$mo {H$Z Amdí¶H$ ~mVm| H$mo Ü¶mZ ‘| aIZm Mm{hE& AS1

5. AJa Amn AmnHo$ àXoe Ho$ {H$gr gyIo àm§V ‘| ahVo h¡ Vmo Amn H$m¡Z-gr ’$gb CJm¶|Jo ? H¡$go ? AS1

6. Amn AnZr ’$gb H$mo ‘m¡g‘r H$sQ>m| Ho$ àñ’$moQ> (outburst) go ~MmZo Ho$ ³¶m Cnm¶ H$a|Jo ? AS1

AmnH$s n‹T>mB© ‘| gwYma bmBE
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7. {H$gr {H$gmZ Zo AJa H$moB© H$sQ>ZmeH$ H$m Cn¶moJ bå~o g‘¶ VH$ {H$¶m hmo Vmo BgH$m (a) H$sQ>m| H$s

g§»¶m (b) ŷj‘Vm na ³¶m n[aUm‘ hmoJm ? AS2

8. am‘æ¶m Zo AnZr ŷ{‘ H$m n[ajU H$adm¶m& nmofH$ nXmWm] H$m à{VeV 34-20-45 ³¶m ¶o JÞo H$s
’$gb Ho$ {bE ghr h¡ ³¶m ? H$m¡Z-gr ’$gb| H$sQ>ZmeH$ Ho$ {~Zm am‘æ¶m Ho$ IoV ‘| CJm¶r Om gH$Vr
h¡ ?AS2

9. EÁú EÁúNz̨  EÁÃ-úÁÃ Nz̨  úu∫Ã∫ (fields) N˛Á uå∫yqm N˛yu\L osÁ Q∫úo ƒÁ∫ N˛Áz uåN˛Á¬åz N˛y uƒáy N˛y

\ÁåN˛Á∫y uN˛ÃÁåÁı ̊ Á∫Á “ÁuÃ¬ N˛yu\L @ AS3

10. AmnHo$ BbmHo$ ‘| ‘w»¶ IanVdma H$s gyMr ~ZmBE& (Bgo AmnZo AnZr n[a¶moOZm Ho$ {bE nhbo hr
BH$Q²>R>m {H$¶m h¡& {d{dY AZmOm| ‘| nm¶o OmZo dmbo IanVdma H$m nVm bJmBE& AS4

11. AmnHo$ Jm§d H$s ãbmH$ {MÌ ~ZmBE Am¡a Cg‘| nmZr Ho$ ñÌmoV H$mo nhMmZrE& AS5

12. amgm¶{ZH$ Cd©aH$m|, H$sQ>ZmeH$m| VWm BVa agm¶Zm| go àH¥${V H$mo ³¶m IVam (ZwH$gmZ) hmo gH$Vm
h¡?AS6

13. \{uƒN˛ Cd©aH$ O¡d {d{dYVm ‘| ghm¶H$ hmoVm h¡, Bg H$WZ H$mo Amn H¡$go g‘W©Z Xo gH$Vo h¡& AS6

14. ~‹S>o ‘mÌm ‘| H$sQ>ZmeH$m| H$m {N>‹S>H$md O¡d {d{dYVm VWm AZmO H$s A{YH$ CnO Ho$ {bE ~mYmH$maH$
h¡& Bg H$WZ H$m g‘W©Z H¡$go H$amoJo ? AS6

15. Á¶mXm CnO dmbo ~rOm| Ho$ BñVo‘mb go ³¶m {dnarV n[aUm‘ hmo gH$Vo h¡ ?  AS1

16. Amn H¡$go {H$gr {H$gmZ H$mo amgm¶{ZH$ Cd©aH$m| go H$m~©{ZH$ Cd©aH$m| H$m Cn¶moJ H$aZo ‘| ào[aV
H$a|Jo ? AS4

17. d|H$Q>mnwa‘ gyIo Ho$ BbmHo$ H$m Jm§d h¡& gmo‘æ¶m AnZo IoV ‘| JÞm CJmZm MmhVm h¡& ³¶m ¶o bm^Xm¶H$
hmoJm ¶m Zht& AmnH$mo CÝh| ¶o ~VmZm h¡& Amn CZgo ³¶m gdmb nwN>|Jo ? AS7

18. àmH¥${VH$ H$sQ> {Z¶§ÌU nÕWr¶m§ O¡d {d{dYVm Ho$ {bE bm^Xm¶H$ h¡& {Q>ßnUr H$amo ? AS7

AZmO IanVdma/AZmO Ho$ gmW ~‹T>r hþ¶r
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(a) g§H$aU…

hmb hr ‘| H$B© O¡d VH${ZH$s d¡km{ZH$m| Zo AZoH$ ImÚmÞ VWm gãOr¶m| Ho$ A{YH$ CËnmXZ XoZo dmbr
àH$mam| H$mo {dH$grV {H$¶m h¡& g§H$aU VWm AZoH$ Ordr {eën VH$ZrH$ Ûmam AnojrV JwUm| dmbo ~rOm| H$mo
{dH${gV {H$¶m J¶m& Amn AnZr AmJm‘r H$jmAm| ‘| BZHo$ ~mao ‘| A{YH$ OmZH$mar nm¶|Jo&

Q>mo‘oQ>mo ‘wbm¶‘ Am¡a JwXoXma hmoVo h¡ bo{H$Z Bgo h‘ hâVo go A{YH$ g§J«{hV Zht H$a gH$Vo& AJa
Q>mo‘oQ>mo Am¡a Wmoo‹S>o H${R>Z Am¡a JwXoXma hmo Vmo CÝh| A{YH$ g‘¶ VH$ g§M{¶V H$a gH$Vo h¡& Bgr{bE O¡d
VH${ZH$s d¡km{ZH$ BZ Ano{jV JwUm| H$mo MwZVo h¡ Am¡a g§H$a àH$ma H$m {dH$mg H$aVo h¡& A§Jya Am¡a nn¶m Ho$
~rOahrV àH$ma g§H$arV àH$ma h¡&
gmo{ME {H$ h‘| Mmdb, gyIo AZmO, ~mOam VWm AÝ¶ AZmOm| Ho$ g§H$a àH$mam| H$s ³¶m Oê$aV h¡ ?

gyIo ’$gb, AZmO, ’$b Am¡a gãOr¶m| Ho$ {H$gr EH$

CXm. bmo nhbo Amn BZ MrOm| Ho$ kmV bjUm| H$s gyMr
~ZmBE Am¡a ~mX ‘| BZ‘| Amn ³¶m ~Xbmd (bjUm| ‘|)
MmhVo h¡ ¶o {bIrE& BgHo$ {bE AmnH$mo H$maU ~VmZo hm|Jo {H$
Amn ¶o ~Xbmd ³¶m| MmhVo h¡ ?

à¶moJembm H$m¶©H$bmn

AZw~§Y

hmB~«rS> Q>mo‘oQ>mo

(b) g§H$a àH$ma…

O¡d VH${ZH$s d¡km{ZH$ Xmo AbJ nm¡Ym| ‘| {OZHo$ OrZr bjU AbJ hmo& g§H$a H$aHo$ g§H$[aV àH$ma
H$m {dH$mg H$aVo h¡& Bggo A{YH$ bm^Xm¶H$ bjUm| go ¶w³V Z¶m àH$ma àmá hmoVm h¡&

AZwH«$‘ àH$ma CXmhaU kmV JwU AnojrV JwU H$maU

1. ’$b
2. gãOr
3. gyIr AZmO
4. AZmO
5. SCERT T
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^maV ‘| 1911 ‘| Mmdb H$s A{YH$ CnO XoZo dmbr ’$gb H$s ImoO ‘| ì¶mdgm{¶H$ Vm¡a na
g§H$aU H$m à¶moJ {H$¶m J¶m& ¶o S>m°. G. P. Hector (Or.nr. ho³Q>a) Ûmam {H$¶m J¶m& Amn  1991  ‘|
A{d^m{OV ~§Jmb (AmO H$m ~m§½bm Xoe) Ho$ ‘w»¶ H$m¶m©b¶ T>mH$m ‘| Am{W©H$ dZñnVr emñÌ d¡km{ZH$ Ho$
~Vm¡a H$m¶© H$a aho Wo& VXmonam§V Am 1912 ‘| ‘Ðmg joÌ ‘| ~Vm¡a Mmdb Ho$ {deofk Ho$ ê$n ‘| {Z¶w³V hþ¶o&
B§{S>¶Z H$m¡pÝgb Am°’$ AJ«rH$ëMab argM© (ICAR) 1929 Ho$ ñWm{nV hmoZo go nhbo, ~§Jmb Am¡a ‘Ðmg Eogo
joÌ Wo Ohm§ na {g’©$ Mmdb Ho$ {bE {deofkm| H$mo {Z¶w³V {H$¶m OmVm Wm& 1950 VH$ AZoH$ g§emoYZ Ho$ÝÐ
ewê$ {H$¶o J¶o {OZ‘| 445 gwYm[aV Mmdb Ho$ àH$mam| H$m {Z‘m©U {H$¶m J¶m& BZ àH$mam| ‘| AZoH$ bjU
(JwU) Wo O¡go ’$gb ¶m CnO H$m OëXr AmZm& A{YH$ Am¡a Jhao nmZr H$m à{VamoY, gyIm à{VamoYr VWm
amoJ à{VamoYr Am{X&

¶o g§H$ar àH$ma (Omo g§H$aU H$s nÕVr¶m| go {dH$grV {H$¶o J¶o h¡& A{YH$ ’$gb XoVo h¡& ¶o amoJ
à{VamoYH$ VWm gyIo H$s pñWVr H$m gm‘Zm H$aVo h¡ Am¡a Apåb¶ ŷ{‘ ‘| ^r d¥{Õ H$a gH$Vo h¡&

Amn ^r AnZo IwX H$m g§H$a àH$ma {dH$grV H$a gH$Vo h¡ ¶o ~hþV hr amoMH$ hmo gH$Vm h¡&
h‘ {ZåZ à¶moJ H$aHo$ XoI|Jo& AmnH$m {ZarjU gmdYmZnyd©H$ {bIrE ?

Red and yellow equal to rellow

AJa AmnH$mo AnZo Amn EH$ g§H$a ’y$b ~ZmZm hmo Vmo AmnH$mo {ZåZ{bIrV H$aZm hmoJm&
   EH$ nm¡Ym Ho$ 5-6 bmb ’y$bm| H$mo MwZmo&

~mH$s g^r ’y$bm| H$mo {ZH$mb Xmo&
ha EH$ ’y$b go nw§Ho$ga gmdYmZr go {ZH$mbma na bJmAmo& Bggo namJU hmoVm h¡& (¶o AmnH$mo em‘
Ho$ g‘¶ hr H$aZm Mm{hE ³¶m|{H$ ¶o ’y$b em‘ Ho$ g‘¶ {IbVo h¡ Am¡a Xþgar gw~h {Ja OmVo h¡&)
namJU {H$¶o J¶o ’y$b H$mo YmJm ~m§YH$a A§{H$V H$amo& ¶o Ag‘§Og go ~MZo Ho$ {bE H$aVo h¡& Hw$N> {XZm|
Ho$ ~mX BZ ’y$bm| go àmá ~rOm| H$mo àmá H$amo&
EH$ hâVo ‘| AmnH$mo H$mbo ~rO àmá hm|Jo&
Xmo hâVo VH$ CÝh| gyIZo Xo Am¡a ~mX ‘| CÝh| ~mo¶o&
BZ nm¡Ym| H$mo gmdYmZr go ’y$b AmZo VH$ CJmBE&
A~ ’y$bm| Ho$ a§Jm| H$m {ZarjU {H$OrE& H$m¡Z-go a§J h¡&
àË¶oH$ {ZarjU H$mo {bIrE Am¡a AnZo AÜ¶mnH$ go MMm© {H$OrE&
AmnH$mo ‘mby‘ h¡ {H$ ¶o g‘¶ boZo dmbm Am¡a Yr‘m H$m¶© h¡& A~ d¡km{ZH$ {H$g Vah H$m‘ H$aVo h¡
¶o Amn g‘P|Jo…

à¶moJembm H$m¶©H$bmn
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AmnH$mo Amby Am¡a Q>‘mQ>a ‘mby‘ h¡& {MÌ ‘| Xo{IE ³¶m AmnH$mo nmo‘°Q>mo ‘mby‘ h¡ ?

d¡km{ZH$m| Zo Amby (Potato) Am¡a Q>‘mQ>a Ho$ nm¡Ym| H$m (Tomato)

g§H$a H$a nmo‘°Q>mo Ho$ nm¡Yo H$m {dH$mg {H$¶m&

¶o nm¡Ym AnZr emImAm| na Q>‘mQ>a VWm O‹S>m| ‘| Amby CËnÞ H$aVm

h¡& h¡ Zm AV ŷV² ~mV&

¶o bm^Xm¶H$ h¡ ¶m Zht…

(c)OrZr {eën A{^¶m§{ÌH$s… (Genetic Engineering)

CnO ‘| gwYma bmZo H$m Am¡a EH$ VarH$m h¡, {Ogo OrZr {eën

VH$ZrH$ Ûmam {H$¶m OmVm h¡& Eogm nXmW© Omo AnojrV JwUm| H$m dhZ

H$aZm h¡, nm¡Ym| ‘| àdo{eV {H$¶m OmVm h¡& Am¡a Z¶o àH$ma nm¶m

OmVm h¡& BZ àH$mam| H$mo Xþgar eãXm| ‘| (OrZr nÕVr go ~Xbo J¶o ~rO) genetically modified (GMS)

H$hVo h¡&
Ask your teacher as to why some people fight against GMS.

Bg Vah go nm¶o J¶o ~rO AÀN>r JwUdÎmm dmbo VWm {H$gr ^r n[añWrVr ‘|, {H$gr ^r {‘Q²>Q>r ‘|

CJVo h¡& {H$gmZm| H$mo Eogo hr ~rO Mm{hE& ¶o CZHo$ joÌ ‘| AZmO ‘| gwYma bmZo ‘| CZH$s ‘XV H$aVo h¡&

H$‘ g‘¶ ‘| CnO XoZo dmbo Am¡a ~m¡Zo àH$mam| Ho$ ~mao ‘| ̂ r gmo{ME& ¶o AÀN>o bjU gm{~V hmo gH$Vo

h¡& AmnZo g‘whm| ‘| MMm© {H$OrE Am¡a H$m°nr ‘| {Q>ßnUr {bIrE&

Pomato

{g³Ho$ H$m Xþgam {hñgm

AZmO H$s CnO H$mo ~‹T>mZm ¶o àíZmË‘H$ H$m¶© H$VB© Zht h¡& OZg§»¶m H$s d¥Õr VWm ImÚmÞ H$s
d¥Õr ‘| {Z¶§ÌU aIZo Ho$ {bE gwYma H$s nÕVrAm| H$m Cn¶moJ H$aZm (bmJy H$aZm) Á¶mXm Oê$ar h¡& OrZr
VH$ZrH$ Ho$ Ûmam nm¶o J¶o ~rO Bg g‘ñ¶m H$m hb (CÎma) h¡& bo{H$Z ¶o ~rO ImÚmÞ H$s {d{dYVm
H$mo ~Xb XoVm h¡& nma§namJV (d§emZwJV) Am¡a ñWmZr¶ àH$ma Zï> hmo Om¶|Jo& Eogo EH$ hr Om{V Ho$ àH$ma
go H$sQ> Am¡a amoJ {Z¶§ÌU Ho$ ~mha hmo Om¶|Jo& Bggo {H$gmZ A{YH$ ‘mÌm ‘| H$sQ>ZmeH$ H$m Cn¶moJ H$a|Jo&
Bggo dmVmdaU H$mo AZnojrV hmZr nhþ§MoJr& CXmhaU Ho$ Vm¡a na B.T. H§$nmg Am¡a ~¡JZ Ho$ EH$ àH$ma
Zo {H$gmZm| H$mo IwXIwer H$aZo na ‘O~ya {H$¶m& ~hþÔoer¶ H§$nZr Ûmam Eogr hr ~rOm| H$m BñVo‘mb H$aZo
Ho$ {bE ŷ‘ÊS>b Ho$ n¥Ïdr Ho$ g^r Xoem| H$mo Amdí¶H$ (Oê$ar) impose {H$¶m OmVm h¡& h‘ AnZo O¡go
bmoJm| H$s AmdmO Bg {df¶ Ho$ {Ibm’$ ({déÕ) ‘| H¡$go CR>m¶|Jo - gmo{ME&
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agm¶{ZH$ Cd©aH$ H$m~©{ZH$ Cd©aH$
(H§$nmoñQ>/O¡d Cd©aH$)

VwbZmË‘H$ g§{MÌ

CXmhaU

bm^

hm{Z¶m±

CËnmXZ ¶m Xa

ñd^md

~ZmdQ>

{H$‘V
NPK          20 go 60%

nmofH$ nXmW©
VËd

A‘mo{Z¶‘ gë’o$Q>, A‘mo{Z¶‘ ’$m°ñ’o$Q>,
A‘mo{Z¶‘ ZmBQ´>oQ>, ¶war¶m, A‘mo{Z¶‘
âbmoamBS>... Am{X

amgm¶{ZH$ Cd©aH$m| ‘| ZmBQ´>moOZ ’$m°ñ’$ag
Am¡a nmoQ>m°{e¶‘ A{YH$ ‘mÌm ‘| nm¶o
OmVo h¡& Oê$aV n‹S>Zo na Omo nm¡Ym| Ho$
{bE Oê$ar h¡ Am¡a h‘oem ËdarV AmnyVu
H$s Om gH$Vr h¡&

H$B© amgm¶{ZH$ Cd©aH$m| ‘| A{YH$ Aåb
hmoVm h¡ ¶o M‘© H$mo ObmVm h¡ ¶o ̂ y{‘ H$s
j‘Vm H$mo ~XbVo h¡&

ËdarV AmnyVu

¶o H¥${Ì‘ nXmWm] go ~ZVo h¡

H¥${Ì‘ arVr go ~ZmVo h¡

~hþV {H$‘Vr

ZmBQ´>moOZ, ’$m°ñ’$ag VWm nmoQ>m°{e¶‘
g‘mZ ‘mÌm ‘| {dVarV

H$nmg ~rO ImÚ, a³V ImÚ, ‘N>br
nm¶g, ImX, JQ>a Amn§H$ Am{X

nmofH$ nXmWm] H$mo {‘Q²>Q>r ‘| {‘bmH$a
H$m~©{ZH$ nXmWm] H$mo ~‹T>mZm h¡& {‘Q²>Q>r
Ho$ nmZr H$s j‘Vm ~‹T>mZm h¡ VWm ‘¥X
j{V H$mo amoH$Vm h¡ hdm Am¡a nmZr Ho$
_____ amoH$Vm h¡& Yr‘o bo{H$Z bJmVma
nmofH$ nXmWm] H$s AmnyVu&

¶o Yrao AmnyVu H$aVo h¡&
H$m~©{ZH$ Cd©aH$m| ‘| nmofH$ VËd VWm
j‘Vm EH$ O¡gr Zht hmoVr&

Yr‘r AmnyVu

¶o Ordm| go ~Zo nXmWm] go ~ZVo h¡ &
¶o àmH¥${VH$ h¡&
àmH¥${VH$ arVr go ~ZVo h¡& H$moB© ^r Bgo
~Zm gH$Vo h¡ VWm {’$a IarX gH$Vo h¡&
gñVm
bJ^J 14%

Ag‘mZ ‘mÌm ‘| Amdí¶H$ nmofH$ nXmWm]
H$m {dVarVSCERT T
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EH$ {dH$mgerb {H$gmZ

AmYw{ZH$ ¶wJ ‘| {H$gmZ Xoe H$s ar‹T> h¢& bo{H$Z EH$ ‘mÝ¶Vm hmoVr Om ahr h¡ {H$ IoVr {~Zm bm^
dmbm ì¶dgm¶ h¡& Bg pñW{V ‘| Jw{S>dmS>m Ho$ ZmJaËZ‘ Zm¶wSy> Zo AnZr IoVr X²dmam ¶h {gX²Y H$a {X¶m
{H$ ¶h EH$ ‘mÌ bm^Xm¶H$ ì¶dgm¶ h¡&

Cgo CgHo$ H¥${f ‘| ZdrZ à¶moJm| Ho$ {bE AZoH$ amï´>r¶ d A§Vam©ï´>r¶ nwañH$ma àmá {H$¶o& d¡km{ZH$,
~wX²{YOrdr Am¡a AZoH$ ‘hËdnyU© bmoJm| Zo CgHo$ IoVm| H$m {ZarjU {H$¶m Am¡a CgHo$ bhamVo Ed§ AX²^wV
CËnmXZ H$aZo dmbo ’$gbm| H$mo XoIm&

~mµOma Am¡a H¥${f Ho$ joÌ ‘| AmZo dmbr MwZm¡{V¶m| H$m gm‘Zm H$aZo Ho$ {bE {H$gmZm| H$mo AmYw{ZH$
VH$ZrH$ H$m à¶moJ Bg joÌ ‘| H$aZo H$s Amdí¶H$Vm h¡& ¶h bm^ àmá H$aZo Ho$ {bE AË¶§V Amdí¶H$
h¡& AmBE Bg {H$gmZ H$m AZŵ d Am¡a H$m¶© Cgr Ho$ eãXm| ‘| gwZ|&

""‘¢ Jw{S>dmS>m H$m ZmJaËZ‘ Zm¶wSw> hÿ±& ‘¢ EH$ {H$gmZ hÿ±& AmO VH$ ‘¢Zo ~¡¢H$ go H$^r {H$gr àH$ma
H$m F$U Zht {b¶m& Z hr {H$gr H$^r {H$gr H$maU CYma {b¶m&  ‘¢ AnZo n[adma H$m nmbZ-nmofU AnZr
H¥${f Ho$ ‘mÜ¶‘ go hr H$aVm hÿ±& ‘¢
AnZo IoVm| ‘| {VbhZ, ’$b, ’y$b
Am¡a AÝ¶ àH$ma H$s ’$gb| CnOmVm
hÿ±&

H¥${f ‘| g’$bVm H$m AmYma
AZmOm| H$m {‘bmOwbm CËnmXZ h¡&
‘¢Zo 17 EH$‹S> ŷ{‘ ‘| IoVr H$aZm
Ama§^ {H$¶m Omo h¡Xam~mX ZJa Ho$
nmg h¶mVZJa ‘§S>b ‘| Vmam‘Vr
noQ> ‘| pñWV h¡&  ‘¢Zo nhbo 16 EH$‹S>
‘| IoVr H$aZm Ama§^ {H$¶m Wm&
gm‘mÝ¶V… ‘¢Zo Bg‘| YmZ, ‘y±J’$br, ‘gya , ‘y±J, Vwda d MZm Xmb Am{X CnOmVm hÿ±& gpãO¶m| ‘| Q>‘mQ>a,
Amby, Jmo^r, ~¡JZ Am{X gpãO¶m± VWm ’y$b ^r CnOmVm hÿ±& ‘¢Zo H$^r {H$gr H¥${f {deofk go Bggo nhbo
{H$gr OmZH$mar Ho$ {bE g§nH©$ Zht {H$¶m& ‘¢Zo AnZo AZw^dm| go grIVo hþE hr H¥${f H$m¶© H$mo AmJo ~‹T>m¶m
Am¡a ‘wPo g’$bVm ^r {‘br&

‘oao AZw^d Zo ‘wPo ~Vm¶m h¡ {H$ 95% nmofH$ nXmW© àH¥${V Ed§ gy¶© Ho$ àH$me go hr CnOVo h¢& ~mH$s
5% nwpîQ>H$a nXmW© hr {‘Q²>Q>r ‘| {Z{hV gyú‘ OrdmUwAm| X²dmam àmá hmoVo h¢& AV… ‘¢Zo {‘Q²>Q>r ‘| OrdmUwAm|
Ho$ nZnZo na Omoa {X¶m Vm{H$ ’$gb H$s AÀN>r n¡Xmdma hmo gHo$& EH$ AÀN>o ̂ y{‘ ‘| AÀN>r ’$gb CnOmB©
Om gH$Vr h¡& BgHo$ {bE h‘| O¡{dH$ Ed§ amgm¶{ZH$ ImX Am{X X²dmam ŷ{‘ H$s Cd©am e{º$ H$mo ~Zm¶o
aIZo H$s Amdí¶H$Vm h¡&
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EH$ nm¡Ym Cgo {OVZo nmofH$ nXmWm]
H$s Amdí¶H$Vm hmoVr h¡, CVZr hr J«hU
H$aVm h¡ Am¡a ~mH$s Xÿgao nm¡Ym| Ho$ {bE
N>mo‹S> XoVm h¡& Bgo ‘¢ O¡d {d{dYVm
g‘PVm hÿ±& O¡go {H$ Hw$N> nm¡Ym| H$mo A{YH$
Yyn H$s Amdí¶H$Vm hmoVr h¡ Hw$N> H$mo H$‘&
¶h V^r g§^d h¡ O~ O¡d {d{dYVm
{dX²¶‘mZ aho& ghOZ Zm[a¶b Ho$ no‹S> Ho$
ZrMo CJ AmVm h¡& ghOZ Ho$ no‹S> Ho$ ZrMo
hobH$mo{Z¶m H$m ’y$b CJ gH$Vm h¡& H$m°’$s
Ho$ nm¡Ym| Ho$ ZrMo A{^g§{MV nm¡Yo CJ
gH$Vo h¢& ¶h H$‘ joÌ ‘| A{YH$ nm¡Yo CJmZo H$s {d{eï> à{d{Y h¡& ¶h AË¶§V bm^H$mar {gÕ hþB© O~
‘¢Zo BgH$m Cn¶moJ {H$¶m&

gm‘mÝ¶V… EH$ EH$‹S> ‘| 30 uÅÊ˛Q>b YmZ CJmZm g§^d Zht hmo nmVm& ‘¢Zo Hw$N> VH$ZrH$m| H$m à¶moJ
H$aVo hþE EH$ EH$‹S> ‘| 92 uÅÊ˛b¬ YmZ CnOm¶o h¢& ~hþV go {H$gmZm| H$m ¶h ‘mZZm h¡ {H$ SRI YmZ EH$
{deof àH$ma H$m ~rO h¡& dmñVd ‘| SRI YmZ H$‘ qgMmB© Ûmam H$‘ joÌ ‘| A{YH$ CnOmZo H$s EH$
{d{eï> ì¶dñWm H$m Zm‘ h¡& SRI H$m dmñV{dH$ AW©- System of Rice Intensification AWm©V, YmZ
CnOmZo ‘| Vrd«Vm H$s ì¶dñWm& BgHo$ {bE Amn {H$gr àH$ma Ho$ ~rO H$m M¶Z H$a gH$Vo h¢& Bg {d{Y
‘| EH$ {H$bmo YmZ CnOmZo Ho$ {bE 2500 go 3000 brQ>a nmZr H$s Amdí¶H$Vm hmoVr h¡& O~ {H$
nma§n[aH$ IoVr ‘| BVZm hr CnOmZo Ho$ {bE 5000 brQ>a nmZr H$s Amdí¶H$Vm hmoVr h¡&

h‘| {‘l T>§J go ’$gbm| Ho$ CnO H$s OmZH$mar Z hmo Vmo h‘| Bg {d{Y H$m à¶moJ Zht H$aZm Mm{hE&
h‘| {H$gr {H$gmZ X²dmam AnZm¶o VarHo$ H$mo Am±I ‘y±X H$a à¶moJ Zht H$aZm Mm{hE&''
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AmBE h_ BZ àíZm| na MMm© H$a| &
h_ Amdmg {H$go H$hVo h¢?
Š`m noS> {g\©$ EH$ H$m¡do H$m Amdmg h¡?
EH$ n[a{ñWuV V§Ì LƒÊ Amdmg _| Š`m A§Va h¡?

h_Zo ñWb Am¡a Ob Ho$ n[a{ñW{V V§Ìm| _|
~hþV A§Va XoIm Am¡a ^y{_ Am¡a Ob Ho$ {d{^ÝZ
n[a{ñW{V V§Ì ^r {~ëHw$b AbJ-AbJ hmoVo h¢&
~hþV N>moQ>o-N>moQ>o ñWmZ Ho$ n[a{ñW{V V§Ì ^r EH$
Xÿgao Ho$ Eg_mZ hmoVo h¢&

CXmhaU Ho$ {bE h_Zo H$jm VI _| Amdmg
Ho$ {df` _| nT>m {d{^ÝZ Ord g_wXm`m| Am¡a
Vmbm~ VWm noS> Ho$ {d{^ÝZ Vbm| na nm`o OmZo
dmbo Ordm| _| {df_mVmE§ XoIr & Bg nmR> _| h_
OmZ|Jo {H$ Ord {H$g àH$ma {H$gr ñWmZ {deof
_| ahZm Ama§̂  H$aVo h¢& CZH$s Amdí`H$VmE±
hmoVr h¡ Am¡a CZ Amdí`H$VmAm| H$mo nyam H$aZo Ho$
{bE do n[a{ñW{V`m| go {H$g àH$ma Vmb _ob
~ZmVo h¢&

n[a{ñW{V V§Ì _| {df_VmAm| Am¡a {d{^ÝZ
~Xbmd H$m gm_Zm H$aZo Ho$ {bE Ordm| H$mo
~ohVa OrdZ Ho$ {bE {d[^ÝZ AZwHy$bZ AnZmZo
nS>Vo h¡& CXmhaU Ho$ {bE _¡ÝJ«yd Am¡a gmBng
O¡go noS>mo§ Zo XbXbr joÌm| _| Or{dV ahZo Ho$ {bE
EH$ AmíM`©OZH$ nÕ{V AnZm`r & CÝhm|Zo OS>m|

na M_ËH$m[aH$ C^ma CËnÞ {H ò {OZ_| ~hþV go
N>oX hmoVo h¢,CÝh| Ý`y_oQ>mo\$moa `m KwQ>Zo H$hVo h¢ &

`o KwQ>Zo `m nmíd© OS>m| H$s emImE§ hmoVr
h¡& Omo gVh na ŷVb go bJ^J 12 B§M Vb
N>Q> go ~mha {ZH$br hmoVr h¡& BZHo$ H$m`© Ho$
{df` _| nyar OmZH$mar Zht h¡, naÝVw g~ _mZVo
h¢ {H$ ò OS>| noS>m| H$mo Obr` bdU ẁŠ V Xb-
Xb _| OS>m| Ûmam gm§g boZo H$m n`m©ßV Cnm` h¡&
Eogr g§aMZmE§ h_| AnZo Amg-nmg Ho$ noS>m| _|
Zhr {XImB© XoVr&

Eogo g^r H$m`© `m _mJ© {OZHo$ _mÜ`_ go
Ord g_` Ho$ gmW {dH${gV hmoVm h¡ `m
n[a{ñW{V`m| Ho$ gmW Vmb_ob ~ZmVo h¢, ~ohVa
OrdZ Ho$ {bE CÝh| AZwHy$bZ H$hVo h¢& h_ H$h

{MÌ{MÌ{MÌ{MÌ{MÌ-1 ™¯T¿Ázƒ

{d{^ÝZ n[a{ñW{V V§Ìm| _| AZwHy$bZ
9

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

(Adoptations in Different Ecosystems)
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gH$Vo h¢ {H$ AZwHy$bZ do bjU h¢ Omo {H$gr Ord
g_yh H$s OZg§»`m _| gm‘mÝ`V`m nm`r OmVr h¡,
{Oggo dh ~ohVa OrdZ Or gHo$&

AmB©E h_ AZwHy$bZm| Ho$ {df` _| Am¡a
OmZH$mar àmßV H$a| &

{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn-1
AbJ-AbJ T_bm| _| EH$ ~mbg_ H$m nm¡Ym osÁ
LN˛ L¬Ázƒz∫Á N˛Á úÁ{áÁ boVo h¢& XmoZm| nm¡Ym| _| Ho$db
Xmo ~S>o MåMM nmZr S>m{bE & CgHo$ ~mX EH$ gßVmh
VH$ BZ J_bm| _| nmZr Zhr S>mbo & gßVmh Ho$ ~mX
XmoZm| nm¡Ym| H$m {ZarjU H$s{OE&
- {H$g nm¡Yo _§o d¥{Õ {XImB© XoVr h¡?
- H$m¡Z gm nm¡Ym nhbo gyI OmVm h¡? Š`m| ?

{H«$`mH$bmn-2
HwN> Obr` nm¡Ym| H$mo Obme` go {ZH$b H$a
EH$Ì H$aHo$ a{IE (hmB{S´>bm, d¡boñZo[a`m,
ObHw$å^r BË`m{X Omo nmZr H$s gVh na V¡aVo `m
nmZr Ho$ ~mha {XIVo h¢) CÝh| Ka _| bmH$a
J_bm| _| bJmH$a nmZr go gtMVo a{hE &

AmnZo Š`m XoIm? AnZo Bg {ZarjU
H$s VwbZm {H«$`mH$bm -1 Ho$ {ZarjU Ho$
gmW H$r{OE& ZmoQ> H$s{OE {H$ AmnZo
Š`m nm`m?

CnamoŠV {H«$`m H$bmn go h_| nVm MbVm h¡
{H$ Hw$N> nm¡Yo nmZr H$s H$_r Ho$ H$maU ~hþV
OëXr gyI OmVo h¢ O~{H$ AÝ` Hw$N> ~hþV H$_
nmZr _| ^r ~T> gH$Vo h¢& àË`oH$ nm¡Yo Zo AnZo
Amn H$mo Amg-nmg H$s n[a{ñW{V`m| Ho$ à{V
AnZr nmZr H$s Amdí`H$VmAm| H$mo AZwHy$b ~Zm
{b`m h¡&

What is meant by adaptations?
Describe your opinion.
Ord àH¥${V _o AnZo {bE AZwHy $b

n[a{ñW{V`m o H$m o V ¡`ma H$aVo h ¢& AnZr
Amdí`H$VmAm| Ho$ AZwgma Am¡a n[a{ñW{V`m| Ho$
AZwgma AnZo Amn H$mo V¡̀ ma H$aVo h¢& CXmhaU Ho$

{bE E¬Ázƒz∫Á (Vy Hw§$dma) Ho$ nm¡Y| _| n{Îm`m§ KQ>
H$a H$m§Q>m| _o§ ~Xb OmVr h¡, {Oggo CËgodXZ Ûmam
nmZr H$m CS>Zm amoH$ {b`m OmVm h¡ Am¡a VZo _|
(_m§gb VZo) _| nmZr g§J«{hV ahVm h¡& Bggo
nm¡Ym nmZr H$s H$_r H$s n[a{ñW{V`m| _| ^r
Or{dV ah gH$Vm h¡& O¡gr ao{Jñ VmZ _| hmoVr
h¡& AmOH$b ̀ h nm¡Ym h_mao Amg-nmg ̂ r {XImB©
XoVm h¡, {H$ÝVw gm_mÝ`V… KrHw±$dma H$mo _ê$ñWbr`
nm¡Ymo (ewîH$mo{ÛX Oramo\$mBQ>) H$hVo h¢ &

            gmo{ME Am¡a MMm© H$s{OE

Š`m Amn Hw$N> _m§gb npÎm`m| dmbo nm¡Ym|
Ho$ CXmhaU Xo gH$Vo h¢?
_éñWbr` nm¡Ym| _| Mm¡S>o nÎmo Š`m| Zht
nm ò OmVo ?
AmnZo XoIm hmoJm {H$ IoVm| _| \$gb Ho$
Mmam| Amoa {H$Q>Zmam Zm_H$ nm¡Yo H$s ~mT>
bJm`r OmVr h¡& `o ewîH$ nm¡Ym h_mao
amÁ` Omo {H$ _ê$ñWb _| h¡ {H$g àH$ma
CJVm h¡?
ZmJ\$Ur VWm H$Q>rbo nm¡Yo ao{JñWmZ _|

hmoVo h¢& BZ noS>m| H$mo Xo{IE& Š`m Amn BZHo$ \y$bo
hþE VZo XoI gH$Vo h¢? AmnHo$ {dMma _| BZ_| Š`m
hmoVm h¡?

{MÌ{MÌ{MÌ{MÌ{MÌ-3 ™ªÀs¬yÆ úÁ{áz

{MÌ{MÌ{MÌ{MÌ{MÌ-2 Aloevera
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`h VZ o AnZ o
^rVa nmZr g§J«h H$aVo
h¡ Am¡a gyIo _m¡g_ H$s
H$S>H$Vr J_u _| ^r
Or{dV ah gH$Vo h¢&
{MÌ _| {XIm`r XoVo h¢
BÝh| Or{dV nËWa H$hVo h¢, {H$ÝVw `o nËWa Zhr
h¡& Fã“ı pebble plants N˛“oz “{ @ ̀ o nm¡áz H$s \y$br
hþB© n{Îm`mÂ h¡ Omo _ê$ñWbr` n[apñW{V`m| _| ahZo
Ho$ {bE AZwHy${bV h¡& nËWa O¡go {XImB© XoZo Ho$
H$maU n{Îm`m| H$mo new Zhr ImVo & àË`oH$ nÎmr
\y$b H$a Jmob H§$H$S> O¡gr {XIVr h¡ Am¡a àH$me
A{O©V H$aHo$ ^moOZ ~ZmVr h¡& naÝVw nmZr H$mo
GnÀƒztå hmoZo go amoH$Vr VWm nmZr H$m g§J«h ^r
H$aVr h¡&

AmOH$b ~hþV go _éñWbr` nm¡Ym| H$mo
gOmdQ>r nm¡Ymo H$s Vah Kam| _| J_bm| _| CJm`m
OmVm h¡& Hw$N> nyao nm¡Yo \$yb O¡go {XIVo h¢ Vmo
Hw$N> _| ~hþV go H$m§Q>o hmoVo h¢& VWm Hw$N> AÝ`
gwÝXa a§Jm| dmbo \y$b ^r {IbVo h¡& AmO H$b BZ
nm¡Ym| H$mo OÝ_ {XZ `m AÝ` Adga H$a Cnhma
XoZo H$m ^r àMbZ hmo J`m h¡&

nm¡Ym| H$s Vah hr O§VwAm| _| ^r AZwHy$bZ
{XImB© XoVo h¢& D±$Q> _| AmnH$mo {H$g àH$ma H$m
AZwH$ybZ {XImB© XoVm
h¡? D±$Q> Ho$ Hy$~S> _|
dgm H$m §̂S>ma hmoVm
h¡ Omo Amdí`H$Vm Ho$
g_` (^moOZ Zo {_bZo
na) Cgo D$Om© XoVm h¡&
nbH$m§o Ho$ b§~o ~mb

Am±Im| H$s aoV go
ajm H$aVo h¡&
ZmH$ {N>Ðm| na
hmoZo go do AnZo
Amn T>H$  OmVo
h¢ Am¡a g§mg ™ı
aoV CS>Vr Zhr&
BgH$s b§~r Q>m§Jo eara H$mo J_© ̂ yVb go Xÿa aIVr
h¡& Bg àH$ma `o AZwHy$b hmoZo H$o H$maU hr D±$Q>
ao{JñVmZ H$s H${R>Z n[a{ñW{V`mo _§o Or gH$Vm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-5 catctus

    gmo{ME Am¡a MMm© H$s{OE

Š`m _ê$ñWb Ho$ g^r O§VwAm| _| AZwHy$bZ
{XIVm h¡?
Hw$N> O§VwAm| Ho$ eara na eëH$ Š`m| nm`o
OmVo h¢?
{~bm| _| ahZo dmbo OmZda A{YH$Va
amV _| hr Š`m| Ky_Vo h¢?

Hw$N> Am¡a _ê$ñWbr` O§VwAm§o _| AZwHy$bZ
nmíd© _| _wS>Zo dmbo gn© AnZo ~mOw na a|JVo h¢,
{Oggo eara H$m H$_ ^mJ J_© aoV Ho$ g§nH©$ _|
AmVm h¡& Bg VH$ZrH$ H$m Cn`moJ H$aHo$ `h
AnZo Amn H$mo R>§S>m aIVo h¢& JmoëS>oZ _mob gwZhar
N>Nw>§Xa aoV H$s gVh Ho$ ZrMo V¡aVo hþE MbVr h¡
Am¡a Bg àH$a AnZo Amn H$mo J_© Yyn go ~MmVr
h¡& `h ~hþV H$_ hr ŷVb Ho$ D$na {XIVr h¡,
Š`m|{H$ BgH$s gmar Amdí`H$VmE§ ^yVb Ho$ ZrMo
hr nyar hmo OmVr h¡&

 {MÌ- {MÌ- {MÌ- {MÌ- {MÌ-7(a)(úÁ≈ƒ| ™ı ™Ï‰jåz ƒÁ¬Á Ãú|) {MÌ{MÌ{MÌ{MÌ{MÌ-----7(b)ZZÏÊt∫ {MÌ{MÌ{MÌ{MÌ{MÌ-----7(c) TÁz¡gå ™Áz¬       {MÌ{MÌ{MÌ{MÌ{MÌ-----7(d) ™ª§tN˛

{MÌ{MÌ{MÌ{MÌ{MÌ-4 \yuƒo úns∫
pebble plant

{MÌ{MÌ{MÌ{MÌ{MÌ-6
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Hw$N> O§Vw ao{JñVmZ _| Or{dV ahZo H$s
Agm_mÝ` j_Vm {XImVo h¢ &CÎmar A_o[aH$m H$m
H§$Jmê$ Myhmo AnZm nyam Ord H$mb {~Zm nmZr
nr`o {~Vm gH$Vm h¡, Š`m|{H$ BgHo$ eara _|
^moOZ nmMZ _| WmoS>m nmZr g§íbo{fV hmoVm h¡&
ao{JñVmZr {M{S>`m _ê$ ~ÎmI ~hþV Xÿa CS> H$a
nmZr H$s ImoO H$aVr h¡& Z{IbñVmZ VH$ nhþ±MVr
h¡ Am¡a AnZo H§$R> (K|Ko) ™ı ¢˛Ã¬ ß∫ N˛∫ AnZo
Km|gbo VH$ bmVr h¡&

\o$Zog bmo_S>r Ho$ n¡am| H$s J{Ô`m± Cgo J_©
aoV na MbZo _| ghm`Vm H$aVr h¡ Am¡a CgHo$
H$mZ D$î_m H$mo eara go ~mha \|$H$Vo h¢& _ê$ñ
Wb _| aoV O~ ~hþV Á`mXm J_© hmo OmVr h¡ Vmo
aoV _| MbZo dmbr {N>nH${b`m§ AnZo n§Om| H$mo
hdm _| aI H$a R>§S>m H$aVr h¡&

 Š`m Amn OmZVo h¢?
{XZ _| gmoZo Am¡a amV _o OmJZo dmbo O§VwAmo

H$mo am{ÌMa H$hVo h¢ & BZ OmZdam| _| gy§KZo Am¡a
gwZZo H$s AX²^yV P_Vm hmoVr h¡& BZH$s X¥{îQ>
Ý`yZV_ àH$me _| ̂ r XoIZo H$r ̀ mo½`Vm aIVr h¡&
M_JmXS> O¡go O§Vw CÀM doJ Üd{Z CËnÝZ H$aHo$
CgH$s à{VÜd{Z Omo dñVwAm| go Q>H$am H$a dmng
AmVr h¡, gwZ H$a CÝh| nhMmZ gH$Vo h¡ Am¡a Bgr
j_Vm Ho$ ghmao AnZo {eH$ma H$mo PnQ>Vo h¢ `m
AnZo AmnH$mo {eH$ma hmoZo go ~MmVo h¢&

{~ëbr, Myho, M_JmXS> Am¡a Cëby BË`m{X
am{ÌMa h_mao Amgnmg {XIVo h¢ {H«$Ho$Q> Am¡a
OwJZy O¡go H$sQ> Am¡a H$Q²>b _N>br amV _| hr
g{H«$` ahVo h¢& ao{JñVmZ Ho$ O§Vw {XZ H$s H$S>r
J_u _§o ~MZo Ho$ {bE am{ÌMa ~ZVo h¢ &

h_ OmZVo h¢ {H$ g^r Ordm| H$mo Or{dV
ahZo Ho$ {bE ^moOZ, Amdmg, nmZr, hdm H$s
Amdí`H$Vm hmoVr h¡& Ord gm_mÝ`V… BZ
Amdí`H$VmAm| H$mo nyam H$aZo Ho$ {bE AZwHy$bZ
Xem©Vo h¢ &

Obr` n[Obr` n[Obr` n[Obr` n[Obr` n[a{ñW{V V§Ì Ho$ AZwHy$bZa{ñW{V V§Ì Ho$ AZwHy$bZa{ñW{V V§Ì Ho$ AZwHy$bZa{ñW{V V§Ì Ho$ AZwHy$bZa{ñW{V V§Ì Ho$ AZwHy$bZ
h_| Xmo {d{^ÝZ àH$ma Ho$ Obr` n[a{ñW{V

V§Ìmo H$m AÜ``Z H$aZm Mm{hE Am¡a Hw$N> n`m©daU
H$s {ñW{V`m| H$mo Omo AZwHy$bZ H$mo à^m{dV H$aVr
h¢&

Obr` n[a{ñW{V V§Ì _w»`V… Xmo àH$ma Ho$
hmoVo h¢ VmOo nmZr (_rR>o nmZr) H$o Am¡a g_wÐr
Ob (Imam nmZr) n[a{ñW{V V§Ì &

Vmbm~, Prb ZXr BË`m{X _rR>o nmZr Ho$ òmoV h¡
BZ_o VmOo nmZr H$s n[a{ñW{V V§Ì Ho$ CXmhaU h¢&

BZ n[a{ñW{V V§Ìm| _| OrdZ H$s n[a{ñW{V`m|
_| ~hþV A§Va hmoVm h¡& Bgr{bE BZ_| OrZo dmbo
Ordm| _| AZoH$ àH$ma Ho$ AZwHy$bZ nm`o OmVo h¢&

Amn nmZr _| nm`o OmZo dmbo O§VwAm| H$mo
OmZVo h¢? Amn CÝh| à{V{XZ XoIVo h¢& CZ
na AnZr ZmoQ> ~wH$ _| {Q>ßnUr {b{IE &
Hw$N> gm_mÝ` AZwHy$bZ Obr` Ordm| _o

aMZmË_H$ ê$n go AnZm`o J`o h¢ O¡go eara Ho$
^rVa Imbr ñWmZ {Oggo eara VwbZmË_H$ ê$n
go hëH$m hmo `m V¡aZo `o gVh na ahZo _| ghm`H$
nXmW© Omo Ord H$mo nmZr Ho$ {d{^Þ ñVam| _| ahZo
`mo½` ~ZmVo h¢& O¡go V¡aZo Ho$ {bE H$zNw>Am| _|
úoƒÁ∫ O¡go A§J Am¡a _N>{b`m| _| {\$Ýg& S>m°b{\$Z
O¡gr _N>{b`mo§ Ho$ eara _| V¡amH$ (nmMZ Zmb
H$s {deof ~ZmdQ>) hmoVr h¡ {Oggo `o Obme`
H$s {deof gVh na ah gH$Vr h¢& Vmbm~ H$s
gVh na V¡aZo dmbo Ob ßbmdH$ gyú_ nmXnm| H$s
H$moemAm| _| Vob H$s ~y§Xo nm`r OmVr h¡, {OZHo$
H$maU ò nmZr H$s gVh na V¡a gH$Vo h¢& ~S>o
nmXnm§o _| b§~r H$S>r n{Îm`m§ Am¡a bMrbo VZo hmoVo
h¢&
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Vmbm~ H$s gVh na V¡aZo dmbo Ob ßbmdH$
gyú_ nmXnm| H$s H$moemAm| _| Vob H$s ~y§Xo
nm`r OmVr h¡, {OZHo$ H$maU ò nmZr H$s
gVh na V¡a gH$Vo h¢& ~S>o nmXnm§o _| b§~r
H$S>r n{Îm`m§ Am¡a bMrbo VZo hmoVo h¢&

g_wÐr n[a{ñW{V V§Ìg_wÐr n[a{ñW{V V§Ìg_wÐr n[a{ñW{V V§Ìg_wÐr n[a{ñW{V V§Ìg_wÐr n[a{ñW{V V§Ì
g§^dV… 2,000 bmI df© nhbo nm¡Yo Am¡a

O§VwAm| H$s n¥Ïdr na CËn{Îm g_wÐ _| gab ê$n _|
hþB© Wr Am¡a V~ go A~ VH$ BZ_§o bJmVma CÝZ{V
Am¡a {dH$mg hmoZo Ho$ H$maU ̀ o AmO g_wÐm| Ho$ gmW
ñWb na ahVo h¢& àË`oH$ Or{dV H$moem _| nm`o
OmZo dmbo Ord Ðì` H$s ~ZmdQ> XþK©Q>Zmde g_wÐr
Ob Ho$ g_mZ Zht h¡& {H$ÝVw `h EH$ gÀMmB© h¡&
_mZm OmVm h¡ {H$ bmIm| df© nhbo hr Hw$N> O§Vw
Am¡a nm¡Yo g_wÐ go ~mha ñWb {ZH$b Am`o Wo {H$
Ohm± ñWmZ Cnbãá h¡ dhm± ah gHo$ & naÝVw Hw$N>
g_wÐ _| hr ah J ò Am¡a dhr g_wÐr OrdZ Ho$
AZwHy$b {dH${gV hþE &

n¥Ïdr J«h Ho$ ~hþV ~S>o ^mJ H$mo g_wÐ Am¡a
_hmg_wÐ T>Ho$ hþE h¢ [\$a ^r BgHo$ {df` _| h_|
~hwV H$_ OmZH$mar àmßV h¡, Š`m|{H$ d¡km{ZH$mo
Ho$ nmg BÝh| g_PZo Ho$ {bE ~hþV gr{_V gmYZ
h¢& g_wÐm| H$s H$moB© ^m¡{VH$ n[a{Y Zht h¡ Am¡a
BZH$m {dñVma hOmam| _rbm| VH$ \¡$bm h¡&

g_wÐr OrdZ H$m àË òH$ ê$n {deof joÌ Ho$
{bE AZwHy${bV h¡ O~{H$ Ob H$s bdUr`Vm _|
Vmn_mZ Am¡a àH$me _| ~hþV hr g§H$sU© n[adV©Z
hmoVo h¢& g_wÐ Ho$ Ob _| bdUm| H$s ^mar _mÌm
hmoZo na Cg_| {dembH$m` {ñH$dS>g, ìhob BË`m{X
nm`o OmVo h¢,Š`m|{H$ g_wÐ H$m Imam Ob CÝh|
AnZr ̂ wOmAm| H$mo _O~yV ~Zm ò {~Zm hr {dH${gV
hmoZo H$m Adga XoVm h¡& BgHo$ A{V[aŠV bdUr`
Ob Jham`r _| nm`o OmZo dmbo g_wÐr Ordm| Ho$
eara Ho$ ^rVar ^mJm| na (aŠV O¡go Vab H$mo
g§K{ZV Zht {H$`m Om gH$Vm) AË`{XH$ X~md

S>mbVo h¢, Omo à{V Xg _rQ>a na 1 EQ>_m{ñ\$`a
(105 Ý ỳQ>Z /_r2.) H$s Xa go ~T>Vm h¡& BgHo$
{df¶ _| AmnZo ~b Am¡a X~md Zm_H$ ^m¡{VH$
{dkmZ ‘| H$jm VIII Ho$ nmR> _| AÜ``Z {H$`m Cgo
`mX H$s{OE &

h_mao nmZr _| Sw~H$s bJmZo dmbo CnH$aU&
EQ>_m{ñ\$`a X~md ~Zm ò aIZo Ho$ {bE V¡̀ ma Zht
{H$`o J`o hmo Vmo h_ JhamB© _| Ordm| H$m AÜ``Z
H$aZo _| Ag_W© hmoVo h¢ &
V¡amH$s Ho$ ∫“ÀÆ

Obr` Ordm| H$mo _m¡{bH$ bjU V¡amH$s h¡&
CZHo$ eara ^rVar Ob YmamAm| H$m gm_Zm H$aZo
Ho$ {bE AZwHy${bV hmoVo h¢& AmBE h_ V¡amH$s Ho$
Hw$N> ^oX OmZ|&

g^r àH$ma Ho$ Ord CÀM X~md H$mo PobVo
h¢, h_mao O¡go Hw$N> dmVídgZr gVh na ^r ahVo
h¡&Hw$N> grb _N>{b`m± EH$ _rb H$s JhamB© VH$
Am¡a Hw$N> ìhob Bggo A[YH$ JhamB© _| ̂ r ahVo h¢&
`o g^r V¡amH$s Ho$ g_mZ ^oX Cn`moJ H$aVo h¢&
X~md H$m {damoY H$aZo Ho$ ~Om` `o AnZo \o$\$S>m|
H$mo nyar Vah {gHw$S>Zo XoVo h¢& Hw$N> AmŠgrOZ
BZHo$ \o$\$S>m§o _| ~Mr ahVr h¡, {H$ÝVw ~hþV gr
AmŠgrOZ CZH$s _m§gno{e`m| _| g§J«{hV ahVm h¡
Ohm± BgH$s Amdí`H$Vm hmoVr h¡& BZH$s _m§g
no{e`m| _| h_mar no{e`m§o go CÀM gm§ÐVm _| AmŠgrOZ
`moOr agm`Z nm`o OmVo h¢&

Jhar Sw~H$s bJmZo dmbo O§VwAm| H$mo nyar
Vah {gH$wS>o \w$ñ\w$g ^mar hmo OmVo h¢& Am¡a Sy>~Vo
h¢&Bgr{bE Bgo JhamB© _| OmZo Ho$ {bE AnZo S>¡Zm|
H$m Cn`moJ Zht H$aZm nS>Vm Am¡a `h {~Zm
à`mg Ho$ D$Om©  IM© {H$`o {~Zm JhamB© _| nhþ±M
OmVr h¡& Bg D$Om© H$mo gVh na dmng AmZo Ho$
{bE Cn`moJ H$aVo h¢&

Jhao g_wÐr Vb na Sy>~H$s bJmZo dmbo
ñVZYm[a`m| Ho$ A[YH$ {dñV¥V {d{dYVm dmbo Ord
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{Zdmg H$aVo h¢& Hw$N> _N>{b`m§o Ho$ V¡amH$s Ame`
\w$â\w$gm| go ̂ r ~S>o hmoVo h¢, Omo BZH$s CËnbmdH$Vm
(_mÜ`_ _o§ V¡aZo H$s j_Vm) H$mo {Z §̀{ÌV H$aVo
h¢& Ob ñVå^ _| D$na CR>Vo g_` BZ_| J¡g òm{dV
hmoH$a BÝh| \wbmVr h¢Am¡a ZrMo AmVo g_` aŠV
Ûmam hdm nwZ… emo{fV H$s OmVr h¡& emoYH$Vm©Am|
Zo BZ _N>{b`m| {ZíMb g_wÐ Vb go Hw$N> \$sQ>
D±$MmB© na bQ>Ho$ hþE nm`m h¡&  EH$ V¡amH$s Ame`
JhamB© _o nyU©V… Zhr {nMH$Vm Š`m|{H$ ̂ rVa dm`w
Xm~ ~mhar Ob Xm~ Ho$ g_mZ hmoVm h¡& `{X
~mhar X~md AMÁZH$ H$_ hmo Om` Vmo Ame`
AMmZH$ ~hþV A[YH$ \$yb OmVo h¡& O~ Bg
àH$ma H$s _N>br JhamB© go D$na bm`r OmVr h¡ Vmo
CgHo$ V¡amH$s Ame` CgHo$ _w±h na ~mha {MnHo$
ahVo h¢&

g_wÐr O§VwAm| _| VmOo nmZr Am¡a bƒU Ob
H$s n[aMMm© ̂ r AnZo eara Ho$ ̂ rVa {Z`{_V H$aZr
hmoVr h¡& {deof {dH${gV Jb\$S>o Am¡a em∫yu∫N˛
AÝ` {H«$`mE§ àagr` {Pëbr _| go agmH$f©U Ûmam
bdUm| H$s gmÝÐVm ~Zm ò aIZ| _| ghm`H$ hmoVr h¡&
g_wÐr Ordm| _| Ob Ky{bV AmŠgrOZ BË`m{X J¡gm|
H$mo Ademo{fV H$aZo H$s j_Vm H$s Amdí`H$Vm
hmoVr h¡ {Oggo do ̂ moOZ Ûmam D$Om© _wŠV H$a gHo$&
g_wÐr EZo_mZ Am¡a AÝ` H$sS>o AnZr ËdMm Ûmam
Ob Am¡a hdm go AmŠgrOZ H$mo emofU H$aVo h¢&
g^r g_wX²«r O§Vw Ob _| H$m~©ZS>mB© AmŠgmB©S> CËg{O©V
H$aVo h¡ {Oggo nm¡Yo D$Om© CËnmXZ Ho$ {bE Cn`moJ
H$aVo h¢&

g_wÐr gVh go Vb VH$ Vmn_mZ _| AZoH$
{^ÝZVmE§ nm`r OmVr h¡& g_wÐr Ordm| _o BZ Vmn_mZ
{df_VmAm| Ho$ à{V AZwHy$bZ {dH${gV hmoVo h¢&
AZoH$ g_wÐr ñVZYm[a`m| _o erV AdamoYH$ ãbã~a

nm`o OmVo h¢& Am¡a Hw$N> _N>{b`m§ Ho$ aŠV _|
O_mdamoYr nXmW© nm ò OmVo h¢, {Oggo dh àdm{hV
hmoVm h¡, O_Vm Zht& EH$ b§~dV n¡_mZo na
Obr` Ordm| _| Vmn_mZ Ho$ à{V AZwHy$bZ H$m
AÜ``Z ~hþV amoMH$ h¡& Ob H$s gVh na nmXnm|
Am¡a Ordm| H$mo AË`{YH$ go CÀM nmofH$ ñVa ~T>o
hþE Vmn_mZ H$™ X~md Am¡a A{YH$ àH$me {_bVo
h¢& Bg{bE Jhao g_wÐr Ordm| O¡go CÀM X~mVr
erV A§YH$ma Am¡a nmofH$ nXmWm] H$s H$_r Ho$ {bE
AnZm`o OmZo dmbo AZwHy$bZ Zht nm`o OmVo&

g_wÐr OrdZ _| AVwbZr` Amdmgr n[a{ñW{V
H$s {d{^ÝZVmE§ nm`r OmVr h¡& Ho$H$S>o Am¡a grnm|
_o§ MQ²>Q>mZm| H$mo {MnH$Zo H$s `m§{ÌH$Vm {dH${gV
hmoVr h¡ AÝ`Wm do à~b YmamAm| Ûmam ~hm H$a bo
Om`o Om gH$Vo h¢& M_H$Xma a§Jm| dmbr {dXÿfH$
_N>br E{Z_moZ Ho$ gmW ghOrdr hmoVr h¡ Am¡a `o
XmoZm| ^jH$ Ordm| Ûmam a{jV hmoVo h¢& Hw$N> ìhob
VWm ho[a¨J Jb _| ~hþV b§~r Xÿ[a`m§ V` H$aZo H$s
j_Vm hmoZo H$m H$maU CZ_| {dH${gV {d{dYVm
dmbo n`m©daUm| _| Or{dV ahZo H$s j_Vm h¡&

g_wÐr AZwH$ybZ _| ghOrdZ, YmoIm XoZm,
ajmË_H$ ì`dhma àOZZ `moOZm, g§nH©$ VWm
g§Mma O¡go ~hþV go AÝ` n[a{ñW{V V§Ìm| Ho$ g_mZ
Omo n¥Ïdr na hmoZo dmbo AZwHy$bZ Omo Vmn_mZ,
X~md àH$me Am¡a bdUr`Vm Ho$ H$maU hmoVo h¢,
g{å_{bV h¢&

ghOrdZ Am¡a YmoIm XoZo Ho$ {df` _|
AnZo {ejH$ go ny{N>E `m B§Q>aZoQ> go
OmZH$mar boH$a Hw$N> Am¡a {ddaU V¡̀ ma
H$aHo$ AnZo {dÚmb` Ho$ qgnmo{O`_ _|
Xm{Ib H$s{OE&

AmB©E A~ h_ àH$me go g§~§{YV g_wÐr
OrdZ _| AZwHy$b H$m AÜ``Z H$a|&
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ZrMo {X`o J`o aoIm{MÌm| _| g_wÐr n[a{ñW{V
V§Ì Ho$ joÌrH$aU H$mo àH$me H$s CnbãYVm Ho$
AmYma na {M{ÝhV {H$`m J`m h¡&

{MÌ-8 Ã™Ï¸y ú∫yuÀsuo N˛y uƒußëÁ Às∫ utQÁÆz

TÆz @

D$nar {MÌ _o Amn {d{^ÝZ JhamB©`m| _| nm`o
OmZo dmbo {d{^ÝZ àH$ma Ho$ Ordm| H$mo Amn XoI
gH$Vo h¢& (`h Ho$db EH$ {MÌmË_H$ àñVw{V h¡
Omo Hw$N> àH$ma Ho$ Ord {XImE JE h¢&)

ZrMo Xr J`r Vm{bH$m _| Hw$N> Am¡a AO¡{dH$
bjU {XImE J ò h¢ Am¡a Hw$N> Ordm| Ho$ àH$ma Omo
g_wÐr n[apñW{V V§Ì H$s {d{^ÝZ JhamB©`m| _| Cn{ñWV Ordm| H$s OmZH$mar XoVm h¡&

Table 1
Ã™Ïu¸ Às∫            üN˛Á∆   oÁú™Áå           T“∫ÁF| úÁ{áz / \ÊoÏ

Euphotic zone
(sunlit zone) Brightly lit  Upto 300c 0-200m Planktons, physalia, dolphins,

 üN˛Áu∆o qzfi flying fish, green turtles sea
anemones.

Bathyal zone
(twilight zone) Dimly lit 40c - 390C 200m-2000m Whales, lantern, redandbrown

 áÏÊá¬Á qzfi kelps. sea cucumbers, fish,
squids, octopus, sponges, corals etc.

Abyssal zone
(dark zone) Dark 20- 30C 2000m-6000m Brittle star, angler fish, tripod

 EÊáN˛Á∫ qzfi 350-370 C fish etc.

üN˛Á∆ üƒz∆ Nz̨  EÁáÁ∫ ú∫ uYfi ™ı uN˛oåz
Ào∫ tzQoz “Áz GåNz˛ åÁ™ u¬uQL?

Vm{bH$m Ho$ AZwgma AO¡{dH$ KQ>H$ Ho$

N˛Á{åÃz àH$ma nm`o OmVo h¢?

D$na {XImB© J`r {ñW{V`m| Ho$ A{V[aŠV

AmnHo$ {dMma _| Am¡a H$m¡Z go KQ>H$

g_wÐr OrdZ H$mo à^m{dV H$aVz h¢?

JhamB© ~T>Zo Ho$ gmW -gmW X~md Am¡a
Vmn_mZ na Š`m à^md nS>Vm h¡?
{H$g joÌ _| A[YH$ O§Vw nm`o OmVo
h¢?AZw_mZ bJmB©E&

CnamoŠV {díbofU go nVm MbVm h¡ {H$ g_wÐr/
_hmg_wÐr joÌ _| Vmn_mZ, X~md, àH$me BË`m{X
go {d{dYVm AmVr h¡& ò AO¡{dH$ H$maH$ {d{^ÝZ
àH$ma Ho$ Ordm| _| {d{^Þ joÌm| _| {d{^ÝZ AZwHy$bZ
bmVo h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-8 Ã™Ï̧ y ú∫yuÀsuo N˛y uƒußëÁ Às∫
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àH$me Ho$ ôXZ na AmYm[aV AZwHy$bZ

àH$mer` joÌ     (Euphotic zone)

Bg joÌ _| ahZo dmbo Ordmo| _| A[YH$V_ V¡amH$
`m ßbmdH$ hmoVo h¢& BZHo$ eara H$s gVh namdVu
M_H$Xma  {OZgo nmZr H$s gVh H$s M_H$ H$mo
~mha H$s Amoa ^oO gHo$ `m `o nmaXeu hmoVo h¢&
nm¡Yo A[YH$Va hao hmoVo h¢& Bg joÌ _| àH$me
g§íbofU à{H«`m A{YH$V_ hmoVr h¡& Bg joÌ Ho$
Hw$N> nmXn Am¡a O§Vw h¡, Q´>mD$Q> _N>br ho[a¨J
_N>br, S>mb{\$Z, Oobr{\$e, {d{^ÝZ àH$ma Ho$
_y§Jo Ho$ g_wXm` Omo ~hþV hr a§J-{~a§Jr hmoV h¢,
{d{^ÝZ àH$ma Ho$ e¡dmb, g_wÐr Kmg ( ò _hmÛrnm|
Ho$ g_wÐr {H$Zmao na g_wÐr n[a{ñW{V V§Ì H$s
naVm| _|) S>m`Q>_ BË`m{X& g_wÐr Ordm| H$m 80
à{VeV ^mJ Bgr joÌ _| nm`m OmVm h¡&

g_wÐrVb joÌ     Abyssal zone
`h joÌ A§YH$ma_` df© ̂ a R>§S>m  ahZo dmbm joÌ
h¡& Bg ^mJ _| àH$me
g§íbofU Zht hmoVm& Jhao
g_wÐ _| {eH$mar O§Vw `m
g\$mB©H$mar O§Vw Ord nm`o
OmVo h¢& ~S>o AmH$ma O§VwAm|
Ho$ Mm¡S>o _w±h Am¡a ~S>o-~S>o
_wS>o hþE Xm§V hmoVo h¢ {OZgo
{eH$ma ~M Zht gH$Vm&
H§$H$mb a{hV MnQ>o eara O¡go bjU gm_mÝ` ê$n
go {XImB© XoVo h¢& Hw$N> O§VwAm| _| CXa na àH$me
CËnmXH$ aMZmE§ nm`r OmVr h¡& Hw$N> Ho$ ZoÌm| Ho$
nmg (Omo gm_mÝ`V… {Z{îH«$` hmoVr h¡ Am¡a O§Vw
A§Yo hmoVo h¢) Hw$N> _| eara Ho$ nmíd© Am¡a Hw$N> O§Vw
àH$medmZ (O¡d àH$m{eV hmoVo h¢, Omo A§Yoao _|
Ob _| M_H$Vo h¢&

Ob_½Z joÌ     Bathyal zone

Bg joÌ _| A[YH$Vab bmb ̂ yao e¡dmb, ñn§O,_y§Jo
ZrbXma eara dmbo O§Vw O¡go {ñH${dS>g Am¡a
{dembH$m` ìhob BË`m{X nm`o OmVo h¢& BZ_| Hw$N>
Ho$ eara MnQ>o hmoVo h¢ O¡go ao {\$e& ~hþVm| _| ~S>r
Am¡a hëH$s amoeZr Ho$ {bE g§doXZerb Am§Io nm`r
OmVr h¡&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11(a) EÂTÓ¬∫ u¢˛∆

{MÌ{MÌ{MÌ{MÌ{MÌ-9 ™ÏÊTz Nz˛ Ã™ÏtÁÆ

{MÌ{MÌ{MÌ{MÌ{MÌ-10 ∫zu¢˛∆

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11(b) u§¿b¬ u¢˛∆
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  Š`m Amn OmZVo h¢?

{dÚwV _N>br EH$ _N>br h¡& Omo 600 dmoëQ>
VH$ Ho$ {dÚwV PQ>Ho$ CËnm{XV H$aZo H$s j_Vm
aIVr h¡& O~ ̀ h _N>br {H$gr AÝ` Ord H$m
{eH$ma ~ZVr h¡ V~ ñd §̀ gwajm Ho$ {bE Bg
{dÚwV H$m Cn`moJ H$aVr h¡ Am¡a ñd §̀ ^r
{eH$ma H$aVr h¡& Bgo {dÚwV F|¬ H$hm OmVm h¡&
naÝVw dmñVd _| ̀ h H$VZ©H$ _N>br h¡&

           gmo{ME Am¡a MMm© H$s{OE

D$na {XImE Xmo _| go H$m¡Z gm O§Vw
àH$m{e` joÌ _| ahVm h¡?
àH$m{e` joÌ Ho$ Ordm| _| {H$g àH$ma
H$m AZwHy$bZ {XImB© Xo gH$Vm h¡?
g_wÐ Vbr Ho$ Ord {H$g àH$ma Ho$
AZwHy$bZ àX{e©V H$aVo h¢ ?
Ob_½Z joÌ Ho$ Ordm| _| àH$mer` joÌ
`m g_wÐr Vbr Ho$ Ordm| H$s VwbZm _|
Š`m A§Va nm`o OmVo h§¡
g_wÐr n[apñW{V V§Ì Ho$ joÌm| Ho$ Ordm|
_| {H$g àH$ma Ho$ AZwHy$bZ AnZm`o OmVo
h¢, h_Zo XoIm h¡?

VmOo/_rR>o nmZr Ho$ n[a{ñW{V V§Ì

_rR>o nmZr Ho n[a{ñW{V V§Ì ~hVo nmZr Ho$
àH$ma Ho$ AWdm ê$Ho$ hþE nmZr àH$ma Ho$ hmo
gH$Vo h¢& BZHo$ AmH$ma N>moQ>o nmoIa go {demb
Prb AWdm ZXr hmo gH$Vo h¢&

h¡Xam~mX Ho$ hþg¡Z gmJa, XþJ©_ Moédw,
em_ranoQ> Prb, da§Jb H$s dÈ>on„r Moêdw, Iå__
Ho$ nmboê$ Moédw, H¥$îUm {Obm H$s H$moboê$ Prb
BË`m{X _rR>o nmZr Ho$ Hw$N> n[apñW{V V§Ì h¡
{OZH$m g§~§Y h_mao àXoe go h¢&

Zo„moa {Obo H$s nw{bH$mQ> Prb _rR>o
nmZr H$m n[a{ñW{V V§Ì ~ZmVr h¡ `m
Zht ?Š`m| ?

g_wÐr n[apñW{V V§Ì Ho$ g_mZ Prbm| Ho$ n[apñW{V
V§Ì Ho$ AÜ``Z Ho$ {bE Cgo joÌm| _| ~m§Q>m Om
gH$Vm h¡& `o joÌ ^r àH$me nhþ±MmZo Ho$ AmYma
na ~Zm`o J`o h¢& BZ joÌmoo Ho$ Zm_ {bQ>moab,
gamoda joÌ, {båZ¡{Q>H$/ a§JrZ {MÌ_` joÌ Am¡a
JhamB© dmbo àmo\$ÝS>b joÌ h¢& `o joÌ àH$me
ôXH$Vm na AmYm[aV h¢& àH$me H$s CnbãYVm

na AmYm[aV {d{^ÝZ àH$ma Ho$ Ord BZ joÌmo _|
nm`o OmVo h¢& àH$me, I{ZO bdUm| H$s _mÌm
^moOZ AmŠgrOZ BË`m{X KQ>H$ Ordm|o Am¡a CZH$s
OZg§»`m H$mo {d{^ÝZ Vah go à^m{dV H$aVo h¢&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-12 oÁ¬Á§ n[apñW{V V§Ì Ho$ joÌ VWm Ord-O§VwAm| n[apñW{V V§Ì Ho$ joÌ VWm Ord-O§VwAm| n[apñW{V V§Ì Ho$ joÌ VWm Ord-O§VwAm| n[apñW{V V§Ì Ho$ joÌ VWm Ord-O§VwAm| n[apñW{V V§Ì Ho$ joÌ VWm Ord-O§VwAm| Nz˛ GúuÀso üN˛Á∫
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gamoda joÌ gamoda joÌ gamoda joÌ gamoda joÌ gamoda joÌ  `h joÌ CWbm gamoda Ho$
{H$Zmam| na hmoVm h¡& {H$Zmam| Ho$ nmg gm_mÝ`V…
nmZr H$sMS> `wŠV Am¡a J§Xbm hmoVm h¡& `h g~go
D$nar Am¡a g~go J_© hmoVm h¡& `h ^mJ Km|Ko
H$sQ>mo Am¡a Q>am©Zo dmbo Ordm|, ~hþV go H$dMYmar,
_N>{b`m§ C^`Ma A§S>o Am¡a bmdm© Ho$ gmW S´>¡JZ
_pŠI`m| Ho$ {bE Cn ẁŠV ñWmZ h¡&‹

Bg joÌ Ho$ O§VwAm| H$s Ñ{îQ> gw{dH${gV
hmoVr h¡ Am¡a CZHo$ eara Yyga, Yy{_b hmoVo h¢&
ò VoO V¡amH$ hmoVo h¢& _m§g Hw$_wXZr, d¡bo{gZo[a`m,

hmB{S´>bm BË`m{X nm¡Yo Am¡a AZoH$ àH$ma Ho$ e¡dmbm|
Ho$ gmW {_bo Owbo hmoVo h¢& Bg joÌ _| àH$me
g§íbofU H$s {H«$`m CÀM ñVa na hmoVr h¡& Bg
joÌ Ho$ {eH$mar H$Nw>E, gn© Am¡a ~ÎmI h¢& ‹
{b½Zm{Q>H$ joÌ {MÌ_` joÌ{b½Zm{Q>H$ joÌ {MÌ_` joÌ{b½Zm{Q>H$ joÌ {MÌ_` joÌ{b½Zm{Q>H$ joÌ {MÌ_` joÌ{b½Zm{Q>H$ joÌ {MÌ_` joÌ

`h Obme` Ho$ Iwbo nmZr H$m joÌ h¡ Omo
AÀN>m àH$me àmßV H$Vm h¡& Bg joÌ _| ñdÀN>
VmOo nmZr H$s _N>{b`m± M_H$Xma {Ibo a§Jmo
dmbr J«o ̀ m Mm§Xr O¡go H$mbo eëH$m| go ~Zr h¡& Omo
CÝh| Amg-nmg O¡gm àX{e©V H$aVr h¡& nmaXeu
`m g\o$X go H$dMXmar O¡go S>¡{âb`m, gmBŠbmoßg,
N>moQ>r gr{n`m ^r Bg joÌ _| nm`o OmVo h¢& Bg_|
{d{^ÝZ àH$ma Ho$ gVh na V¡aZo dmbo nm¡Yo O¡go
~S>r ObHw§$^r, dmo{ë\$`m, {n{ñQ>`m {d{^Þ àH$ma
Ho$ e¡dmb BË`m{X hmoVo h¢& àH$me g§íbofU H$s
Xa CƒVa hmoVr h¡&

{bQ>moab Am¡a {båZm{Q>H$ XmoZmo hr joÌ
àH$m{eV joÌ h¡&
Jham joÌ/àmo\$ÝZS>b OmoZ
Jham joÌ/àmo\$ÝZS>b OmoZ … H$_ àH$me `m
hëHo$ A§YH$ma dmbm joÌ R>§S>m ^r hmoVm h¡&
A[YH$Va n[anmo{fV OÝVw Omo _¥V Ord ImVo h¢&
Bg joÌ _| nm`o OmVo h¢& A[YH$Va OÝVwAm| H$mo
VbhQ>r H$m Ord H$hm OmVm h¡, {OZ_o A[YH$Va
g\$ma H$maH$ `m {eH$mar hmoVo h¢& CgHo$ {bE
H«$ñQ>o{e`Z, Ho$H$S>o, B©b Am¡a ½bmogmoJmo{~`g (B{gH$m

O¡gr _N>{b`m±) Km|Ko, H$Nw>E BË`m{X hmoVo h¢& `§o
_¥V Ordm| H$mo ImZo Am¡a Vbr _| ahZo Ho$ {bE
AZwHy${bV h¡& AZoH$ àH$ma Ho$ ~¡ŠQ>r[a`m `hm±
nZnVo h¢ Am¡a _¥V Ordm| Ho$ AnKQ>Z _| ghm`H$
hmoVo h¢& VbhQ>r H$sMS> _¥V Ordm| Ho$ AY AnK{Q>V
H$Um| Ho$ H$maU ̀ hm± nmZm J§Xbm hmoVm h¡& Bgr{bE
`hm± Mo Ord ̀ m VbhQ>r _| ahZo dmbo Ord àH$me
H$s Anojm Üd{Z VWm J§Y Ho$ à{V g§doXZerb
hmoVo h¢&

{XZ Ho$ g_` Prb Ho$ n`m©daU _| D$nar
naVo J_© hmoVr h¡ O~{H$ {ZMbr naV AnojmH¥$V
R>§S>r ahVr h¡& AŠga H$B© Ord {XZ Ho$ g_`
R>§SH$ Ho$ {bE JhamB© _| Mbo OmVo h¢ Am¡a amV Ho$
g_` D$nar gVh na Am OmVo h¢&
Other organisms found in lake

H$B© AÝ` ñVZYmar Ord O¡a ~¡Oa AmQ>a
BË`m{X Obme`mo§ Ho$ {ZH$Q> ahVo h¡ {OZ_| V¡a
H$a AnZo _w»` ^moOZ O¡go _N>{b`m| H$mo nH$S>Zo
H$s j_Vm hmoVr h¡&

C^`Ma O¡go _|T>H$, XmXþa, g[ag¥n O¡go
K{S>̀ mb, _Ja_ÀN>, gbm_§S>a, {N>nH${b`m| BË`m{X
H$m OrdZ A§S>o Am¡a Q>oS>nmob Ho ê$n _| Obme` _o
Ama§^ hmoVm h¡& Am¡a ƒÆÀN˛$ ñWb na {dMaU
H$aVo h¢&

ñHo$Q>a Ob ̂ wZJo, _ÀN>a Ś>¡JZ _ŠIr BË`m{X
nmZr H$s gVh na Xm¡S> gH$Vo h¢ Am¡a AÝ` Ordm|
H$mo ^moOZ ^r ~ZVo h¢&

~ÎmI H$s H$B© àOm{V`m§ h§g- H$bh§g
BË`m{X Obme` Am¡a Prbm| Ho$ n[a{ñW{V V§Ì Ho$
gXñ` h¡ Omo BZHo$ Amg-nmg ahVo VWm BgHo$
{d{^ÝZ Ordm| O¡go _N>{b`m| BË`m{X H$m òmoV h¡&

{dMma H$s{OE {H$ Obme`m| Ho$ {ZH$Q>
ahZo dmbo n{j`m| Ho$ n¡am| _| {Pëbr Š`m|
hmoVr h¡?
gmag Ho$ n¡a Am¡a Mm|M BVZo b§~o Š`mo
hmoVo h¢?
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{H«$`mH$bmn-3
Amn nmZr Ho$ Vmbm~ Am¡a Prbmo Ho$ Amg-nmg
ahZo dmbo O§VwAm| H$mo OmZVo h¢& EH$ gm[aUr
~ZmB ò {Og_| CZHo$ Zm_ Am¡a emar[aH$ bjU
Am¡a n¡am| H$s {deofVmE§ {b[IE&

O§Vw Am¡a n{j`mo§ Ho$ n¡am| _| {Pëbr hmoZo go
Ob Am¡a ñWb XmoZm| _| ghm`H$ hmoVm h¡& {Pëbr
Xma n¡a Am¡a Ymam ao{IV eara (nmZr Am¡a hdm
Ho$ àdmh go à^m{dV Z hmoZo dmbo ) Ho$ H$maU do
AÀN>o V¡amH$ hmoVo h¢& gmag, ~Jwbo O¡go njr
nVbo b§~o n¡am| Am¡a b§~r Mm|M H$s ghm`Vm go
{N>N>bo nmZr Am¡a H$sMS> _| H$sQ>m| Am¡a _N>{b`m|
H$mo ImoO boVo h¢&
nmZr _o ImamnZ Am¡a _N>{b`m| _| AZwHy$bZ

_N>{b`m| H$s {d{^ÝZ àOm{V`m| _| nmZr _|
Z_H$ H$s {d{^ÝZ _mÌmAm| H$mo ghZo H$s j_Vm
AbJ hmoVr h¡& g^r g_wÐr Am¡a VmOo nmZr H$s
_N>{b`m| Ho$ eara Ho$ ̂ rVa {ñWam§H$ Zm_H$ gm§Ðb
~Zm ò aIr OmVr h¡, Omo g_wÐr Ob Am¡a VmOo
nmZr Ho$ ~rM hmoVr h¡& ~hþV gr g_wÐr _N>{b`m|
_| Am§V[aH$ bdU H$s _mÌm ~mhar Ob _| Cn{ñWV
bdU go H$_ hmoVr h¡& Vmo do ~{ha agmH$f©U Ho$
H$maU ObhrZ hmo gH$Vr h¡& BgH$s nyVu Ho$ {bE
do _N>{b`m§ Ob H$s ~S>r _mÌm nrVr h¡ Am¡a
d¥ŠH$m| Ûmam Ed Jb\$S>m| H$s H$moemAm| Ûmam Cgo
{ZH$mbVr ahVr h¡&

BgHo$ {dn[aV _rR>o nmZr H$s _N>{b`m| Ho$
eara _| Am§V[aH$ bdU VwbZmË_H$ ê$n go ~mhar
_mÜ`_ go A[YH$ hmoVm h¡ do ~mha Ho$ nmZr H$m
emofU H$aHo$ \y$b gH$Vr h¢& Š`m|{H$ agmH$f©H$
Ho$ Ûmam A{V[aº$ nmZr CgH$s nmaJå` {Pëbr
Ûmam _w±h Am¡a Jb\$S>m| _| àdoe H$a gH$Vm h¡&
nmZr H$m CËgO©Z _yÌ Ho$ ê$n _| {H$`m Om
gH$Vm h¡, {H$ÝVw _N>{b`mo H$mo bdUm| H$s _mÌm
H$m g§VwbZ ~Zm`o aIZo Ho$ {bE bdUm| H$mo d¥¸$m|
Ûmam nwZ… emo{fV H$aZm hmoVm h¡ Am¡a Jb\$S>m|
H$s {deof H$moemE§ ^r `hr H$m`© H$aVr h¡&

VmOo nmZr H$s _N>br _| Imao nmZr H$mo
ghZo H$s j_Vm Bg bdU emof_ j_Vm Ho$
H$maU hmoVr h¡& O~ nmZr _| ImamnZ ~T>Vm h¡
Vmo _N>br H$s bdU {Z`{_V H$aZo H$s `m§{ÌH$s
ì`d{ñWV hmoVr h¡ Am¡a bdU VWm Vab H$m
ZmOwH$ g§VwbZ {~JS>Zo go _N>br H$s _¥Ë ẁ hmo
OmVr h¡&

      gmo{ME Am¡a MMm© H$s{OE

g_wÐr Ordm| Ho$ eara _| bdU H$s _mÌm
g_wÐr Ob (3.5 à{VeV) go H$_ hmoVr
h¡& Bggo eara go Vab nXmW© ~mha ~h
gH$Vo h¢&`h Ord Ho$ {bE KmVH$ hmo
gH$Vm h¡& Eogr {ñW{V _| do H¡$go Or{dV
ah gH$Vo h¢&
Š`m ZXr _wQ Ho$ joÌ Ho$ n[a{ñW{V V§Ì
_| _N>{b`m§ ZXr Ob Am¡a g_wX²«r Ob _|
g_mZ ê$n go Or{dV ah gH$Vr h¢&

J{_©`m| _| Prbm| H$m nmZr J_© hmoH$a dm{înV
hmoVm h¡& AmŠgrOZ VWm nmofH$ VËdm| {OZH$s
Ordm| H$mo Amdí`H$Vm hmoVr h¡, do H$_ hmo OmVo
h¢& Bggo Ordm| H$s _¥Ë`w Am¡a AnKQ>Z hmoZo
bJVm h¡ Am¡a OrZo Ho$ {bE n[apñW{V`m§ Cn`wŠV
Zht ah OmVr& R>§S>o joÌm| _| Vmn_mZ _| ~hþV
A{YH$ H$_r Ho$ H$maU Prbmo Am¡a Vmbm~m| H$m
nmZr ~\©$ ~Z OmVm h¡ Am¡a Ord _mao OmVo h¢&

VmOo nmZr H$s n[a[ñW{V V§Ìm| go g_wÐr
n[a{ñW{V V§Ì {H$g àH$ma {^ÝZ hmoVo
h¢?
Š`m H§$Q>rbr n{Îm`m§ ̂ r Vmn_mZ Ho$ {bE
AZwHy$bZ h¡?
XmoZm| n[a{ñW{V`m| V§Ì (g_wÐ Amoa VmOo
nmZr) _| àH$me ^oXZ na AmYm[aV Xmo
AZwHybZm| Z| g_mZVmE§ Š`m h¡?
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AmnHo$ {dMma go g_wÐr n[a{ñW{V H$s
VwbZm _o VmOo nmZr _| H$m¡Z gm joÌ
AZwn{ñWV ahVm h¡?
g_wÐr Am¡a VmOo nmZr H$s n[a{ñW{V
V§Ìm| _o {d{^ÝZ àH$ma Ho$ AZwHy$bZm| H$mo
{ZYm©[aV H$aZo dmbm à_wI KQ>H$ H$m¡Z
gm hmoVm h¡&

Obr` nm¡Ym| _| Hw$N> AZwHy$bZ

incompletely submerged úÁ{áÁ \{Ãz Hydrilla, FÃ™ı

Stomata å“Î “ÁzoÁ@ FÃN˛y úuÆÁÂ §Á∫yN˛ “Ázoy “{@
\‰gz §“Ïo “y ¬uY¬y “Ázoy “{@ Hydrilla úÁ{áz N˛Á
advantage Æ“ “{, uN˛, Æz N˛™ üN˛Á∆™Æ ÀsÁå Ãz

§‰joz “{@ Æ“ úÁåy Ãz EÁÃÁåy Ãz CO2 N˛Áz Oberve

N˛∫ “Ázoz “{ (diffuses into leaves)@ Få™ı úÁz N˛
útÁsÁz˙ N˛Áz \™Á N˛∫Nz˛ ∫Qåz N˛y q™oÁ “Ázoy “{,

[ÆÁı uN˛ §Át ™ı GúÆÁzT ™ı ¬Á ÃNı˛@ Få™ı QÁ∫z
úÁåy N˛Áz ßy Ã“o N˛∫åz N˛y q™oÁ “Ázoy “{ EÁ{∫
propogate ¬¯uTN˛ EÁ{∫ E¬¯uTN˛ (sexually &

asexually) ü\åå N˛∫oz “{ @

AÝ` AZwH$ybZ     Nz̨  NĮ̈ Z GtÁ“∫m
Vmn_mZ Ho$ à{V nm¡Ym| _| AZwHy$bZ
ñWbr` n[a{ñW{V V§Ì _| nm¡Yo Vmn_mZ Ho$ H$maU
{d{^ÝZ àH$ma go AZwHy$bZ {XImVo h¢§&

Š`m g§gma  ^a
Ho$ g^r nm¡Ym| _|
df© Ho$ EH$ g_`
_| hr nÎmo PS>Vo
h¢&

g_erVmoîU àXoemo _| noS>
OmS>o Ho$ Ama§^ go hr
nhbo AnZr n{Îm`m§ {Jam
XoVo h¢& Egm Bg{bE {H$
OmS>o àH$me g§íbofU VWm AÝ` M`mnM`r à{H«$`m
_| Cn`moJr agm`Zm| H$s à{V{H«$`m Yr_r hmoVr h¡
Am¡a nmZr H$mo ^r H$_ dm{înV {H$`m OmZm hmoVm
h¡& D$îU àXoem| _| noS>m| H$s n{Îm`m§ J«rî_ H$mb Ho$
Ama§^ _| hr PS> OmVr h¡& J_© àXoem|o Ho$ noS>m| _|
AŠga {XZ Ho$ g_` nU©aÝY« ~§X aIo OmVo h¢,

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-14ús ^‰g ™ı
EåÏNǪ́ u¬o oåÁ

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-13(a) water hyacinth (floating)    hydrilla
(submerged)

 Fig-13 (b) water lily (emergent)

Eá| gÓ§z “ÏEz úÁ{áÁı Nz˛ \‰gÁı ™ı, úuÆÁı ™ı EÁ{∫
™Óu¬ÆÁı ™ı oÁzgı u∫Mo ÀsÁå (ƒÁÆÓ N˛y \T“) “Ázoz

“{@ u\ÃNz˛ tΩƒÁ∫Á ƒÁÆÓ N˛Á EÁtÁå-ütÁå “ÁzoÁ “{@
Water Hyacinth (Eichhornia crassipes) úÁ{áÁı Nz̨
úuÆÁı Nz˛ uåY¬z ßÁTÁı ™ı NÏ˛Z ƒÁÆÏ ÃÊT¿“yo N˛∫

∫Qåz N˛y q™oÁ “Ázoy “{@ u\ÃÃz úÁ{áÁ o{∫oÁ ∫“oÁ
“{@ \¬yÆ ¬y¬y Lilies Nz˛ úuÆÁÂ ú{¬y “Ázoy “{@
GÃN˛Á o¬ (Gú∫y) o{¬yÆ LƒÊ Stomata Nz˛ ÃÁs

“ÁzoÁ “{@ [ÆÁı uN˛ úu N˛y Gú∫yo¬ ú∫ “ÁzoÁ “{@
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{Oggo nmZr dmînrH$aU Ûmam Z Imo Om`& CÀM
Vmn_Z Ho$ H$maU hr Hw$N> nm¡Ym| _| n{Îm`m§ H$_,
N>moQ>r AWdm ê$nm§V[aV hmoVr h¡&
`mX H$s{OE {H$ ewîH$mo{ÛX nm¡Ym| _| VZo ̂ r ê$nm§V[aV
hmoVo h¢&

Š`m H§$Q>rbr n{Îm`m§ ̂ r Vmn_mZ Ho$ {bE
AZwHy$bZ h¡?
`{X {h_nmV joÌm| _| ~\© nS>Zo Ho$ g_`
noS>m| na Mm¡S>r-Mm¡S>r n{Îm`m§ hmo Vmo CZ
na Š`m à^md nS>oJm&

O§VwAm| _| Vmn_mZ Ho$ à{V AZwHy$bZ
dmVmadaU Ho$ ^rVa D$î_m ~T>Zo `m KQ>Zo go
Vmn_mZ n[adV©Z hmoVo h¢& BZ n[adV©Zm| Ho$ H$maU
{d{^ÝZ V§Ìm| Ho$ Ordm| na ~hþV à^md nS>Vm h¡&

R>S>o joÌmo Ho$ Prbmo _| OmS>o _| nmZr H$s
D$nar gVh ~\©$ Ho$ ê$n _| O_ OmVr h¡ qH$Vw
^rVar ^mJ _| nmZr Zht O_Vm& Bg{bE dhm±
Ord OmS>| _| JhamB©`m| _o Mbo OmVo h¢, Ohm± nmZr
D$na H$s Anojm J_© ahVm h¡ Am¡a Ord Or{dV
ah nmVo h¢&

Y«wdr` joÌ Ho$ ̂ mby Ho$ eara na _moQ>m \$a
Š`m| hmoVm h¡?
grb H$s _moQ>r ËdMm R>§S>o _m¡g_ _| CgH$s
{H$g àH$ma ajm H$aVr h¡?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-15(a)
Y« wdr¶ ^mbyY« wdr¶ ^mbyY« wdr¶ ^mbyY« wdr¶ ^mbyY« wdr¶ ^mby

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-15(b) Zrbm ˆobZrbm ˆobZrbm ˆobZrbm ˆobZrbm ˆob

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-16 grbgrbgrbgrbgrb

BZ joÌm| _| ahZo dmbo O§Vw AnZo AmnH$mo
n`m©daU Ho$ {bE AZwHy$b ~ZmZo Ho$ {d{^ÝZ VarHo$
AnZmVo h¢& BZH$s ËdMm Ho$ ZrMo dgm H$s EH$
_moQ>r naV O_m hmoVr h¡ `m {\$a CZHo$ eara na
amoE§ H$s _moQ>r nV© go T>Ho$ ahVo h¢& ò XmoZmoo hr
VmnamoYH$ H$m H$m ©̀ H$aVo h¢, Bggo eara H$s D$î_m
j` Zht hmoVr) dgm H$s naV Ho$db D$î_m j`.
H$mo Zhr amoH$Vr ~{ëb D$Om© Am¡a Vmn H$m CËnmXZ
^r H$aVr h¡& Eogm AZwHy$bZ ìhob, grb, Y«wdr`
^mbw BË`m{X _| {XImB© XoVm h¡&
AZwHy$bZ {df_ n[a{ñW{V`m| H$m à{V CÎma

{df_ n[a{ñW{V`m| H$m gm_Zm H$aZo Ho$
{bE Hw$N> AZwH$yb ~hþV Img Am¡a ñnîQ> hmoVo h¢&
naÝVw CZH$s Amoa h_mam Ü`mZ gm_mÝ`V… Zhr
OmVm&

{MÌ H$mo Xo{IE& Amn nm`|Jo {H$ ^y{_ Ho$
ZrMo Bg àH$ma H$B© Ord ahVo h¢& CÝhm|Zo  `h
ñWmZ {H$g {bE MwZm hmoJm?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-17 ∆youåu…N¿˛ÆoÁ
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J_© ao{JñVmZm| _| ahZo dmbo AZoH$ Ord
AË`ÝV J_u Am¡a R>§S> H$s {ñW{V`m| go AnZo Amn
H$mo ~MmZo Ho$ {bE O_rZ H$s JhamB©`m| _| ahZo
bJVo h¢& _|T>H$ O¡go Ord _| _m¡g_r AZwHy$bZ
{XImB© XoVm h¡& AË §̀V erV `m J_u H$s AdñWm
_| `o AnZo H$mo {_Q²>Q>r Ho$ ZrMo X~m boVo h¢ Am¡a
V~ VH$ {Z{îH«$` nS>o ahVo h¢, O~ VH$ n[a{ñV{V`m§
{\$a go AZwHy$b Zht hmo OmVr& Bg Ad{Y _§o
MnmnM`r {H«$`mE§ ~hþV Yr_r ahVr h¡ Am¡a Ord
{ZíMoîQ> AWdm {ZÐmdñWm _| ahVm h¡& Bg {ñW{V
H$mo erV {ZÐm `m Jrî_ {ZÐm H$hVo h¢&

erV {ZÐm Am¡a J«rî_ {ZÐm Ho$ {df` _|
OmZH$mar àmßV H$aHo$ g_mMm[aH$m
~ZmBE& BgHo$ {bE Amn B§Q>aZoQ>
nwñVH$mb` ̀ m {ejH$ H$s ghm`Vm boH$a
A[YH$ CXmhaU Xo gH$Vo h¢&

e¡dmbe¡dmbe¡dmbe¡dmbe¡dmb Lichens:
noS>m| H$s N>mb na AmnZo MHÎmo go XoIo hm|Jo

Omo Yyga go g\o$X go hmo OmVo h¢, Am¡a ~mX _|
har nnS>r O¡go ~ZmdQ> _| ~XbVo hþE XoIm hmoJm&
AmnHo$ {dMma _| `h Š`m hmo gH$Vm h¡& Am_
^mfm _o BÝh| nËWa Ho$ \y$b H$hVo h¢, Omo ñdmXdY©H$
Ho$ ê$n _o Cn`mJo {H$ ò OmVo h¢& ({~a`mZr BË`m{X
~ZmZo _|)`h e¡dmb H$m EH$ àH$ma h¡&

{MÌ-18 _| e¡dmb Am¡a H$dH$ Ho$ g_wXm`m|
H$m g\$b AZwHy${bV ê$n {XImB© XoVm h¡& e¡dmb
_| EH$ H$dH$ g_wXm` e¡dmb g_wXm` na AmH«$_U
H$aVm h¡& Ohm± e¡dmb Ho$ Ag\$b hmoZo na CZH$s
_¥Ë`w hmo OmVr h¡& A[YH$ AZwHy${bV àH$ma _|
e¡dmb Am¡a H$dH$ ghOrdr g§~§Y _| OrdZ {~VmVo
h¡ Am¡a CZHo$ {_bo Owbo g_wXm` H$mo hr e¡dmb
Zm_ {X`m OmVm h¡& D$na Ho$ {MÌ _| EH$ e¡dmb
g_wXm` noS> Ho$ VZo na d¥{Õ H$aVm XrIVm h¡&
Bg_| H$dH$ n`m©daU go nmZr Am¡a I{ZO emo{fV
H$aHo$ e¡dmb H$mo CnbãY H$amVm h¡ Am¡a e¡dmb
_| àH$me g§íbofU  Ûmam CËnm{XV ^moOZ eH©$am
H$dH$m| Ho$ {bE ^r n`m©ßV hmoVr h¡& Bg àH$ma Ho$
ghOrdr AZwHy$bZ Ûmam e¡dmb AË`§V {df_
n[apñW{V`m| _| ^r Or{dV ah gH$Vo h¢&

n`m©daU Ho$gmW AZwHy$bZ EH$ gab H$m ©̀
Zht h¡& `{X h_ Jm` H$mo ao{JñVmZ _| aIo|Jo Vmo
dh D±$Q> _| Zhr ~Xb Om`oJr& {Oam\$ H$mo noS>m| Ho$
~rM nmbm Om` Vmo CgH$s JX©Z H$s b§~mB© H$_
Zht hmoJm Am¡a dh ~H$ar H$s Vah Zhr {XIoJm&
AZwHy$bZ dmbo n[adV©Z Ho$ {bE H$s nr{T>`m H«${_H$
n[adV©Z go JwOaVo hþE b§~o g_` Ho$ ~mX àmßV
hmoVo h¢&
 S>m{d©Z H$s Mr{S>`m| H$s H$hmZr

Mmëg© S>m{d©Z df© 1885 _| à{gÕ OhmO
EME_Eg ~rJb go J¡bm`moJog Ûrn g_yh Ho$
120 _|  go EH$ Ûrn na CVao& Cg Ûrn Ho$
{d{^ÝZ Ordm| H$m CÝhmo§Zo AÜ``Z {H$`m& CZHo$
AdbmoH$Zm| _| g~go à_wI {\$ÝM Zm_H$ {M{S>`m
(h_mao àXoe H$s {M{S>`m) H$m AÜ``Z {H$`m&
CÝhmo§Zo 13 {d{^ÝZ àH$ma Mm|M Am¡a n§Im| dmbo
{M{S>`m| H$mo XoIm Vmo do AmíM`© M{H$V Wo& `h
{d{^ÝZVmE§ J¡bmnmoJmog Ûrn Ho$ N>moQ>o go joÌ _|
hr Cn{ñWV Wr& CÝhm|Zo XoIm {H$ Hw$N> {\$ÝM ~rO
ImVr h¡, Hw$N> \$b Am¡a Hw$N> AÝ` H$sQ>m| go noQ>
^aVr h¡&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-18 ∆{ƒÁ¬
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_w»` eãX

AZw_mZ bJmBE, Š`m ^moOZ Ho$ àH$ma
Am¡a Mm§oM H$s aMZm _| H$moB© g§~§Y h¡&‹
~rO ImZo dmbr Mm|M ‘moQ>r Am¡a ‘µO~yV
hmoVr h¡&
’$b ImZo dmbr Mm|M Wmo‹S>r Mmo‹S>r hmoVr h¡&
H$sQ> ImZo dmbr Mm|M VoµO Am¡a ~‹S>r
hmoVr h¡&

Tz¬ÁúzTÁzÃTz¬ÁúzTÁzÃTz¬ÁúzTÁzÃTz¬ÁúzTÁzÃTz¬ÁúzTÁzÃ q’$Mm| ‘| AZwHy$b {d{H$aU q’$Mm| ‘| AZwHy$b {d{H$aU q’$Mm| ‘| AZwHy$b {d{H$aU q’$Mm| ‘| AZwHy$b {d{H$aU q’$Mm| ‘| AZwHy$b {d{H$aU

~‹S>m Q´>r q’$M

‘¡ZJ«mod q’$M

H$R>’$mo‹S>dm q’$M

dm~©ba q’$M

H$moH$mog X²{dn
q’$M

bKw ‘¡XmZr q’$M

‘Ü¶‘ ‘¡XmZr q’$M~‹S>m ‘¡XmZr q’$M

VoµO Mm|M dmbm q’$M

H¡$³Q>g q’$M

~‹S>m H¡$³Q>g q’$M

emH$mhmar q’$M

bKw Q´>r q’$M

‘Ü¶‘ Q´>r q’$M

‘w»¶V… ~rO
‘w»¶V… H$sQ>

H¡$³Q>g ~rO d ’y$b VWm
’$b

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-19

S>m{d©Z Zo ¶h XoIm {H$ g‘mZ àOm{V¶m| Ho$
n{j¶m| ‘| dmVmdaU, ^moOZ Am¡a Amdmg Ho$
AZwHy$b Ëd[aV n[adV©Z hþE h¢& {deofH$a Mm|M
Ho$ ‘m‘bo ‘| ¶h n[adV©Z XoIZo ¶mo½¶ h¡& CÝhm|Zo
D$na ~Vm¶o {MÌ Ho$ AZwgma {MÌ ~ZmE& AV…
Bggo ¶h ñnï> hmoVm h¡ {H$ ̂ m¡Jmo{bH$ ê$n go AbJ
hmoZo na ^r ¶h àd¥{Îm g^r OJh ì¶má hþB© h¡&
AZwHy$bZ, n[a{ñW{V V§Ì, àH$me g§§íbofU ,

CËgdoXZ, ewîHmo{ÛX, àH$mer` joÌ, Ob_½ZH$ joÌ, g_wÐr Vbr joÌ, gamoda gVa, {MÌ_`
({båZm{Q>H$) joÌ, JhamB© joÌ, nmXn ßbmdH$ (\$mBQ>moßb¡H$amZ) O¡dr àH$meH$ (~m`moby{_Zog|g)
C^` Ma, J«rî_ {ZÐm, erV {ZÐm
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n[apñW{V V§Ì H$s pñW{V`m| H$m gm_Zm H$aZo Ho$ {bE ~ohVa OrdZ Ho$ {bE Ordmo§ Ûmam AnZm`m
OmZm dmbm g_Ýd` ar{V H$mo AZwHy$bZ H$hVo h¢&
g_wÐr Ob Am¡a VmOo nmZr Ho$ n[a{ñW{V V§Ì Ho$ Ordm| _o {d{^ÝZ AZwHy$bZ nm`o OmVo h¢&
Vmn_mZ nmZr H$s CnbãYVm, X~md àH$me BË`m{X Ho$ H$maU Ord AnZo ~ohVa OrdZ Ho$ {bE
{deof bjU {dH${gV H$a boVo h¢&
A{YH$Va ao{JñVmZr nm¡Yo (ewîH$mo{ÛX) _m§gb, Ob g§M`r, nU©hrZ hao VZo dmbo hmoVo h¢&
g_wÐr n[apñW{V V§Ì H$mo VrZ joÌ, àH$mer`, Ob_½Z Am¡a g_wÐr Vbr _| ~§mQ>m OmVm h¡&
VmOo nmZr Ho$ n[a[ñW{V O¡go Prb H$mo ^r gVhr, {MÌ_` Am¡a JhamB© Zm_H$ VrZ joÌmo _o
{d^ŠV {H$`m Om gH$Vm h¡&
g_erVmofU ^mJm| _| nm¡Yo OmSm| go nhbo AnZr n{Îm`m§ PS>mo XoVo h¢&
erVb joÌ Ho$ O§VwAm| Ho$ eara na _moQ>o \$a dmbr ËdMm Am¡a ËdMm Ho$ ZrMo dgm H$s naV
VmnamoYH$ H$m H$m_ H$aVo h¢&
Obr` n[apñW{V V§Ì _| bdU H$s _mÌm, AmŠgrOZ, nmofU, àH$me Am¡a X~md O¡go KQ>H$
à^mdr hmoVo h¢&
g_wÐ H$s Vbr _| nmò z OmZo dmbo O§Vw gm_mÝ`V… ZoÌhrZ hmoVo h¢&
_|T>H$ O¡go O§VwAm| _| erV {ZÐm Am¡a J«rî_ {ZÐm Am{X AZwHy$bZm| Ho$ CXmhaU h¢&

h_Zo Š`m grIm?

1. Ordmo| Ho$ AZwHy$bZ H$m Amn Š`m AW© bJmVo h¢? do Š`m| AZwHy${bV hmoVo h¢?AS1

2. Xmo CXmhaU XoVo hþE g_PmBE {H$ BZ Ordm| Zo {H$g àH$ma n[a{ñW{V V§Ì Ho$ {bE AnZo AmnH$mo
AZwHy${bV {H$`m hþAm h¡? AS1

3. {ZåZ{b{IV Ordm| _| Hm¡Z go {deof AZwHy$b XoIo OmVo h¢? AS1

a) _¡ÝJ«yd noS>   b) D±$Q    c) S>m{ë\$Z d) _N>br e) CËnëbmdH$
4. àH$mer` joÌ Ho$ O§Vw H$mo g_wÐ Vb joÌ _| OrZo Ho$ {bE {H$g àH$ma Ho$ AZwHy$bZm| H$s

Amdí`H$Vm hmoVr h¡& AS1

5. g_wÐr _N>{b`m§ gamoda H$s _N>{b`m| go A{YH$ nmZr nrVr h¡ Š`m Amn `h ~mV _mZVo h¢?
{ZU©̀  H$s{OE& AS1

6. EH$ Prb Am¡a Vmbm~ Ho$ Ordm| na Vmn_mZ Ho$ {d{^ÝZ joÌm| Ho$ à{V AZwHy$bZm| H$s gm[aUr
~ZmBE& AS5

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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7. Bg nmR> _| h_Zo _¡ÝJ«yd n[apñW{V V§Ì Ho$ {df` _| nT>m& AmnZo Omo nT>m h¡ Cg_| g_wÐr
n[a{ñW{V V§Ì _| Amn Zo Š`m A§Va nm`m& AS1

8. ™ıjN˛ Ãty| EÁ{∫ T™y| ™ı Eúåz EÁú Nz˛ uN˛Ã o∫“ ÃÓ∫uqo ∫QoÁ “{? AS1

9. _ab Am¡a amohy _N>{b`m§ Z{X`m| _| nm`r OmVr h¡& Š`m do H$mo[a¨Jm n[apñW{V V§Ì _| Or{dV ah
gH|$Jr? AnZo CÎma Ho$ H$maU ~VmBE& AS2

10.Hw$N> Obr` nm¡Ym| H$mo EH$Ì H$aHo$ CZHo$ VZ Am¡a n{Îm`m§o H$mo H$mQ> H$a gyú_Xer© _o§ Xo{IE Am¡a
AnZo AdbmoH$Z O¡go dm`w H$moîR>m| H$s Cn{ñW{V,AZwn{ñW{V H$mo ZmoQ> H$[aE Am¡a ZrMo Ho$ àíZm|
Ho$ CÎma Xr{OE& AS3

a) do nmZr Ho$ D$na Š`m| V¡aVo h¢?
b) do {H$g H$maU V¡aVo h¢?
c) Š`m CZHo$ V¡aZo Ho$ {bE H$moB© AÝ` H$maU ̂ r h¡?
d) gyú_Xeu _| XoIr J`r dñVwAmo| Ho$ {MÌ CVm[a ò&

11.nmg Ho$ Vmbm~ `m Prb XoIZo Ho$ {bE OmE§ Am¡a CgHo$ Ord Am¡a CZHo$ AZwHy$bZ Omo Amn
XoIVo h¢ CÝho| XO© H$s{OE& AS4

12.B§Q>aZoQ> go Prb H$m {ddaU BH$Q²>R>m H$aHo$ CgHo$ {d{^ÝZ joÌm| Ho$ Ordm| Ho$ AZwHy$bZm| H$s
gm[aUr ~ZmBE& AS4

13.~§Jmb H$s ImS>r _| ‘¢J«wd dZ n[apñW{VH$ V§Ì _| Š`m H$moB© ZXr g_wÐ go {_bVr h¡& GÃNz˛ §Á∫z
™ı \ÁåN˛Á∫y LN˛ufio N˛∫Nz˛ LN˛ ¬zQ §åÁFL @ AS4

14.EH$ Prb H$m {MÌ CVma H$a CgHo$ joÌ Xem©BE& CZHo$ Zm_ Bg àH$ma Š`m| aIo J ò h¢&AS5

15.C^`Ma AmíM ©̀ Ord OZH$ Ord h¡, n¥Ïdr na CZH$s Cn{ñW{V H$s Amn {H$g àH$ma gamhZm
H$a|Jo& AS6

16.Pebble Plants Eúåz EÁú N˛Áz tÏ≈™å Ãz §YÁEÁz uN˛ üuN¿˛ÆÁÂ N˛y EÁú N{˛Ãz ü∆ÊÃÁ N˛∫ıTz? AS6

17.Hw$N> O§Vw VWm Hw$N> nm¡Yo {deof n[a{ñW{V`m| _| ^r Or{dV ah gH$Vo h¢& AmOH$b _Zwî` CZ
n[a{ñW{V`m| H$mo j{V nhþ±Mm ahm h¡& Bg {df` _| AmnH$m Š`m {dMma h¡& AS7
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h_mam n`m©daU n¥Ïdr, Ob, dmVmdaU Am¡a
eyÝ` go ~Zm h¡& nhbo n`m©daU Am¡a ahZo `mo½`
hþAm H$aVm Wm & dm ẁ_§S>b MQ²>Q>mZ _§S>b Ob_§S>b
Am¡a O¡d_§S>b _§o dfm] go nañna à{VMMm© MbVr
Am ahr h¡& {H$ÝVw _Zwî` Ho$ {d{^ÝZ H$maZm_m| Ho$
H$maU àH¥${V H$s O{Q>b ~ZmdQ> _| n[adV©Z Am
J`m h¡& _Zwî` H$m H$maZm_m| _| Am¡Úmo{JH$aU,
^dZ {Z_m©U, `mVm`mV H¥${f Am¡a {Zd©ZrH$aU
g{å_{bV h¡& ̀ o g^r H$m ©̀ _mZdm| H$s CÝZ{V Am¡a
H$ë`mU Ho$ {bE dm§N>Zr` h¡ {H$ÝVw BZH$o Ûmam
{dg{O©V Adm§N>Zr` nXmWm] Ho$ H$maU n`m©daU _|
Ag§VwbZ hmoVm h¡ {Oggo OrdZ AñV ì`ñV hmo
OmVm h¡&

H$jm 7 _| h_Zo {_Q²>Q>m Ho$ {Z_m©U {d[Y
Am¡a CgHo$ JwUm| Ho$ ~mao _| OmZH$mar àmßV H$s
Am¡a {nN>bo nmR> _| Ob Am¡a hdm Ho$ àXÿfU Ho$
{df` _| nT>m & Bg nmR> _| h_ ñWb Ho$ àXÿfU H$m
AÜ``Z H$a|Jo & bo{H$Z nhbo h_ {_Q²>Q>r Ho$ {df`
_| Omo nT>m Cgo `mX H$a b| &

h_ ^maVr` n¥Ïdr H$mo _mVm Ho$ g_mZ
nyOVo h¢& h_| AnZo OrdZ Ho$ {bE Omo Hw$N> ^r
Mm{hE dh {_Q²>Q>r go àmßV hmoVm h¡& {_Q²>Q>r H$s
~ZmdQ> Ho$ ~mao _| H$jm 7 _| nT>r hþB© OmZH$mar
H$mo `mX H$aVo h¢&

_¥Xm ({_Q²>Q>r) Š`m h¡?
VrZ à_wI àmH¥${VH$ g§gmYZm|, Ob, dm ẁ

Am¡a n¥Ïdr _| go EH$ n¥Ïdr H$m AW© {_Q²>Q>r Ho$ ê$n
_| {b`m OmVm h¡& `h àH¥${V H$m AX²^yV CËnmX
h¡ {OgHo$ {~Zm OrdZ g§^d Zht hmoVm & n¥Ïdr
Ho$ YamVb na àmH¥${VH$ _mÜ`_ h¡ {Og_| nm¡Yo
~T>Vo h¢ &

(Ord nXmWm] H$m 10%, Ord 10%, OS>o Am¡
80% hþ_g hmoVm h¡&)

_¥Xm H$m {Z_m©U I{ZOm|, {dK{Q>V O¡d nXmW©
Ho$ gmW hdm Am¡a nmZr go hmoVm h¡& _¥Xm H$dH$
~¡ŠQ>r[a`m Am¡a AÝ` g§~§{YV Ordm| H$m Amdmg

{MÌ{MÌ{MÌ{MÌ{MÌ-1  u™cy Nz˛ Vb

_¥Xm àXÿfU   AÜ¶m¶

10 (Soil Pollution)

hdmhdmhdmhdmhdm 25% I{ZOI{ZOI{ZOI{ZOI{ZO45%

dmQ>admQ>admQ>admQ>admQ>a 25%

O¡{dH$ nXmW©O¡{dH$ nXmW©O¡{dH$ nXmW©O¡{dH$ nXmW©O¡{dH$ nXmW©
 5%
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^r ~ZVr h¡, Omo nm¡Ym| H$mo nmofU àXmZ H$aVo h¢&
{_Q²>Q>r Ho$ ñdmñÏ` na BgHo$ Ûmam CËnm{XV

^moOZ H$s JwUdÎmm VWm Cgo ImZo dmbm| H$m
ñdmñW {Z ©̂a H$aVm h¡&

_¥Xm H¡$go ~ZVr h¡ ?

{_Å>r Ho$ {Z_m©U H$s à{H«$`m O{Q>b Am¡a b§~r
hmoVr h¡ Am¡a EH$ B§M D$nar {_Q²>Q>r Ho$ ~ZZo _|
100 go 10,000 df© VH$ bJ OmVo h¢.& `h _mV¥
nXmW©, ^yVb {ñW{V, Or{dV Ordm| Am¡a Obdm`w
Ûmam V¡`ma H$s OmVr h¡& _mV¥ nXmW©, ^yVb Ho$
ZrMo {ñWV MQ²>Q>mZm| Ho$ Qy>Q>Zo, Z{X`m| YmamAm| Ho$
PaZm| go AWdm O¡{dH$ nm¡Ym| Ho$ Adeof go AmVm
h¡&

g_` Ho$ gmW _mV¥ nXmW©, erVH$aU, D$îUZ,
^rJZo, gyIZo Am¡a jaU, nm¡Yo, O§VwAm| VWm
amgm`{ZH$ à{H«$`mAmo§ go à^m{dV hmoVm h¡& Bg
àH$ma go _mV¥ nXmW© H$s VrZ j¡{VO naVo ~Z
OmVr h¡& g~go D$nar naV _| A{YH$V_ O¡{dH$
nXmW© Am¡a à{H«$`mE± hmoVr h¡& _Ü` naV _| A[YH$V_
nXmW© g§{MV hmoVm h¡& g~g§o {ZMbr naV _| ~hþV
H$_ n[ad{V©V _mV¥ nXmW© hmoVm h¡&

{_Q²>Q>r H$s g~go D$nar naV _hËdnyU© h¡
Š`m|{H$ `hr OrdZ H$m AmYma h¡&

Š`m Amn OmZVo h¢?
Š`m Amn OmZVo h¢ {H$ EH$ EH$S> ^y{_

_| Ohm± D$nar AmR> B§M _moQ>r {_Q²>Q>r H$s naV
hmo dhm± gmT>o nm±M Q>Z ~¡ŠQ>r[a`m Am¡a 50,000
H|$MwE§ hmoVo h¢ &

_¥Xm Ho$ JwU:
IoV H$s {_Q²>Q>r H$s JwUdÎmm na Cg_§o CJr

hwB© \$gb H$s JwUdÎmm, grYo {Z^©a H$aVr h¡&
{_Q²>Q>r H$s JwUdÎmm {OVZr CÀM hmoJr, \$gb H$s
JwUdÎmm ^r CVZr hr AÀN>r hmoJr & {_Q²>Q>r H$s
D±$Mr JwUdÎmm àmßV H$aZo Ho$ {bE h_| {_Q²>Q>r Ho$
_m¡{bH$ JwUm| Ho$ {df` _| OmZZm Amdí`H$ h¡&
{_Q²>Q>r Ho$ JwU VrZ àH$ma Ho$ hmoVo h¢ -  ^m¡{VH$
JwU, amgm`{ZH$ JwU, O¡{dH$ JwU
(i) _¥Xm Ho$ ^m¡{VH$ JwU_¥Xm Ho$ ^m¡{VH$ JwU_¥Xm Ho$ ^m¡{VH$ JwU_¥Xm Ho$ ^m¡{VH$ JwU_¥Xm Ho$ ^m¡{VH$ JwU:

{_Q²>Q>r I{ZOm| O¡{dH$ nXmWm}, nmZr Am¡a hdm
H$m {_lU hmoVm h¡& BZ KQ>H$m| H$m AZwnmV {_Q²>Q>r
Ho$ ^m¡{VH$ JwUm| H$mo AË`{YH$ à^m{dV H$aVm h¡&
{_Q²>Q>r H$s ~ZmdQ>, g§aMZm Am¡a {N>{ÐbVm H$mo `o
KQ>H$ à^m{dV H$aVo h¢ & {_Q²>Q>r H$s ~ZmdQ>
{_Q²>Q>r go hdm Am¡a Ob Ho$ g§Mma H$mo {Z`{_V
H$aVr h¡ Am¡a BZgo {_Q²>Q>r H$s j_Vm Am¡a àUmbr
^r à^m{dV hmoVr h¡& O¡{dH$ nXmW© {_Q²>Q>r Ho$
O¡{dH$ KQ>H$ h¡ {OZ_§o _¥V nm¡Yo Am¡a OÝVwAm| Ho$
Adeof hmoVo h¢ &

{_Q²>Q>r Ho$ nm¡Ym| H$s d¥{Õ Ho$ {bE Amdí`H$
nmofH$ VËd O¡go ZmBQ́>moOZ, \$mñ\$moag Am¡a nmoQ>¡{e`_
BË`m{X hmoVo h¡& 30 à{VeV go A[YH$ O¡{dH$
nXmWm] dmbr {_Q²>Q>r H$mo O¡{dH$ {_Q²>Q>r H$hVo h¢
Am¡a g^r H$mo I{ZO {_Q²>Q>r Ho$ Zm_ go nhMmZm
OmVm h¡& {_Q²>Q>r _o O¡{dH$ nXmWm] H$s _mÌm
A[YH$ hmoo na {_Q²>Q>r H$s nmZr H$mo ^rVa N>mZZo
H$s à{H«$`m gwYaVr h¡, nmZr H$m dmînrH$aU KQ>Vm
h¡ Am¡a CgH$s Ob YmaU j_Vm ~T>Vr h¡& BgHo$
A{V[aŠV Ohm± O¡{dH$ nXmW© A[YH$ hm|Jo dhm±
~hþV go Ord ̂ r CZ O¡{dH$ nXmWm] H$mo nmofH$m| _|§
~XbZo Ho$ {bE Cn{ñWV hm|Jo & ̀ o Ord {_Q²>Q>r H$mo
^wa^wam ~ZmZo _| ghm`H$ hmoVo h¢ Omo H¥${f Ho$ {bE
AmXe© hmoVo h¢  Am¡a Bg àH$ma {_Q²>Q>r H$s àmH¥${VH$
{ñW{V H$mo g§Vw{bV H$aVo h¢ &
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(ii) _¥Xm Ho$ agm`{ZH$ JwU_¥Xm Ho$ agm`{ZH$ JwU_¥Xm Ho$ agm`{ZH$ JwU_¥Xm Ho$ agm`{ZH$ JwU_¥Xm Ho$ agm`{ZH$ JwU:
     {_Å>r H$s Aåbr`Vm Am¡a jÁar`Vm H$mo gy{MV
H$aZo Ho$ {bE nrEM eãX H$m à`moJ {H$`m OmVm
h¡& {OgH$m _yë` 1-14 H$s g§»`m _| àH$Q> {H$`m
OmVm h¡& {_Q²>Q>r H$m PH  _yë` 5-5 go 7-5 Ho$
~rM hmoZo na dh CÎm_ _mZr OmVr h¡& 7 go H$_
_yë` Aåbr`Vm H$m gyMH$ h¡ Am¡a A[YH$ _yë`
jmar`Vm (Alkaline) H$m&

{_Q²>Q>r H$m PH Cg_| CJm ò OmZo dmbr dZñn{V
Am¡a Cg_| ahZo dmbo Ordm| Ho$ {bE ~hþV _hËdnyU©
hmoVm h¡& {_Q²>Q>r _| An[a{MV O¡{dH$ nXmWm] H$m
{_Q²>Q>r Ho$ nrEM Ho$ gmW {ZH$Q> g§~§Y hmoVm h¡&
O¡{dH$ nXmW© H$s KZr {_Q²>Q>r H$m Aåbr` hmoVm h¡
Š`m|{H$ {d[^ÝZ nXmWm] Ho$ {dKQ>Z Ho$ H$B© Aåb
CËnm{XV hmoVo h¢ & nm¡Ym| Ho$ {bE nmofH$m| H$s
CnbãYVm ^r nrEM go AZw~§{YV hmoVr h¡&

KQ>Vo nrEM Ho$ gmW nm¡Ym| H$mo N,K,Ca Mg
Am¡a S H$s CnbãXVm KQ>Vr h¡ O¡go Aåbr`Vm
(nrEM KQ>Zm) Ho$ H$maU `o VËd {_Q²>Q>r go F$Vw
à^md Am{X Ho$ H$maU `m nm¡Ym| Ho$ Ûmam J«hU
H$aZo Ho$ H$maU H$_ hmo OmVo h¢ AWdm gyú_ Ord
A[YH$ Aåbr`Vm _| {ZpîH«$` hmo OmVo h¢ &

{_Q²>Q>r H$s Aåbr`Vm `m jar`Vm ~T>Zo go
Š`m hmoVm h¡?
(iii) {_Q²>Q>r Ho$ O¡{dH$ bjU{_Q²>Q>r Ho$ O¡{dH$ bjU{_Q²>Q>r Ho$ O¡{dH$ bjU{_Q²>Q>r Ho$ O¡{dH$ bjU{_Q²>Q>r Ho$ O¡{dH$ bjU

{_Q²>Q>r _¥V Ðì`_mZ Zht h¡ ~{ëH$ `h bmIm|
Ordm| H$m {Zdmg ñWmZ h¡ & `h n¥Ïdr na ~S>m
Am¡a d¡{dYnyU© n[a{ñW{V V§Ì h¡& {_Q²>Q>r Ho$ Ordmo§
_| nmXn Am¡a O§Vw XmoZm| g{å_{bV h¡& Cn gyú_Xeu
{dfmUw go H|$MwE VWm {Q>S²>o Am¡a {Jbhar VH$
{_Q²>Q>r H$mo à^m{dV H$aVo h¢ & {_Q²>Q>r Ho$ gyú_
Ord ~¡ŠQ>r[a`m, \§$Or e¡dmb Am¡a àmoQ>moOmoAm
g_yh Ho$ h¢ & `o Ord nm¡Ym| Ho$ Adeofm| na
nmo{fV hmoVo h¢ Omo {_Q²>Q>r _§o X~o hmoVo h¢ A¡ma
Cg_| dmVm`ZZ Am¡a Ob [agmd _| ghm`H$ hmoVo
h¢ &

_¥Xm Ho$ gyú_ Ord _| nm ò OmZo dmbo agm`{ZH$
VËdm| H$s _mÌm Ho$ {Z §̀ÌU na ~hþV à^md S>mbVo
h¢& H$m~©Z MH«$ ZmBQ́>moOZ MH«$ Am¡a \$mñ\$moag MH«$
Omo {_Q²>Q>r H$s Cd©aH$Vm Ho$ {bE _hËdnyU© VËdm|
H$m {Z §̀ÌU BZ gyú_ Ord O¡{dH$ VËdm| H$mo CZHo$
AH$m~©{ZH$ ê$n _| n[ad{V©V H$aVo h¢ {Oggo H$m~©Z
S>mB© Am°ŠgmB©S> , A_mo[Z`m gë\o$Q> Am¡a \$mñ\o$Q>
BË`m{X VËdm| H$mo AO¡{dH$ ê$n go _wŠV H$aVo h¢&
Bg à{H«$`m H$mo I{Z[OH$a H$hVo h¢&

g§gma Ho$ à_wI n[a{ñW{V V§Ìm§o Ho$ nmofH$MH«$m|
H$m AmYma {_Q²>Q>r Ho$ gyú_ Ord h¡& {d[^ÝZ
O¡{dH$ àH$mam| go AH$m~©{ZH$ KQ>H$m| Ho$ CËnmXZ
Xa H$mo {Z`§{ÌV H$aZo Ho$ A[V[aŠV _¥Xm gyú_
Ord {deofV… ~¡ŠQ>r[a`m nmofH$m| Ho$ Am`{ZH$
ê$n H$mo ^r {Z`§{ÌV H$aVo h¢& BZHo$ {df` _| O¡d
agm`{ZH$ MH«$ Zm_H$ nmR> _| A[YH$ OmZH$mar
àmßV H$a|Jo&

bmoJbmoJbmoJbmoJbmoJ

OÝVwOÝVwOÝVwOÝVwOÝVw nm¡Yonm¡Yonm¡Yonm¡Yonm¡Yo

HUMUS

{MÌ{MÌ{MÌ{MÌ{MÌ-2 u™cy Nz˛ \{uƒN˛ ¬qm

  O¡{dH$  O¡{dH$  O¡{dH$  O¡{dH$  O¡{dH$
z OS>o, IanVdma
z OrdmUw, H$dH$
z H$sQ> H|$MwE§

  ^m¡{VH$  ^m¡{VH$  ^m¡{VH$  ^m¡{VH$  ^m¡{VH$
z hdm
z Ob
z ~ZmdQ>
z O¡{dH$ nXmW©

  agm`{ZH$  agm`{ZH$  agm`{ZH$  agm`{ZH$  agm`{ZH$
z EZ.nr.Ho$
z gyú_,ñWyb nmofH$
z nr.EM.
z bdUr`Vm

øw_gøw_gøw_gøw_gøw_g
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AV… ̀ h {ZîH$f© {ZH$bVm h¡ {H$ {_Q²> Q>r H$s ̂ m¡{VH$, agm`{ZH$ Am¡a O¡{dH$ JwUdÎmmE± {_Q²>Q>r _| hmoZo
dmbr AZoH$ à{H«$`mAm| H$mo à^m{dV H$aVr h¡ Am¡a {_Q²>Q>r H$mo H¥${f VWm AÝ` CX²Xoí`m| Ho$ {bE Cn`wŠV
~ZmVr h¡&

_¥Xm Cd©aH$Vm
{_Å>r H$s Cd©aH$Vm H$m grYm g§~§Y Cggo h¡ Omo CgH$s nmZr H$mo amoH$Zo H$s (Ob YmaU) j_Vm,

nmofH$ VËdmo H$s Cn{ñW{V, CÝh| nm¡Ym| H$s Amdí`H$VmZwgma XoZo H$s j_Vm go OwS>o h¢ Am¡a nmofH$m| H$s
grYo Cn`mo{JVm go ñdV§Ì h¡& {_Q²>Q>r Ho$ Ordm| H$s {d{dYVm Am¡a {H«$`merbVm H$m à^md O¡{dH$ nXmWm]
Ho$ I{ZO AdñWm _| n[ad{V©V hmoZm Am¡a CZH$m ñWmZm§VaU na nS>Vm h¡ & {_Q²>Q>r Ho$ Ord, {_Q²>Q>r Ho$
O¡{dH$ nXmWm}>>>> H$mo øw_g  g{hV ~ZmZo _| gh`moJ XoVo h¢ & øw_g {_Q²>Q>r Ho$ _hËdnyU© nmofH$ VËdm| H$m
IOmZm hmoVm h¡&

nmofH$ VËd O~ O¡{dH$ `m H$m~©{ZH$ ê$n _|
hmoVo h¢ V~ do bwßV Vmo Zht hmoVo naÝVw {_Q²>Q>r Ho$
H$Um| go AZw~§{YV ^r Zht ahVo {H$ nm¡Ym| H$mo
Cnbãá hmo gHo$ & Bg{bE {_Q²>Q>r H$s Cd©aVm
{_Q²>Q>r Ho$ O¡{dH$ nXmW© H$s _mÌm Ho$ ê$n  _|
d{U©V H$s OmVr h¡& _¥Xm Ordm| Ho$ OrdZ Ho$ {bE
Cn`wŠV {ñW{V`m± OS>m| H$s d¥{Õ H$s {ñW{V {_Q²>Q>r
H$s ~ZmdQ> go nmofH$ VËdm| Am¡a _¥Xm Ob YmaU
j_Vm Am¡a O¡{dH$ à{H«$`m go OwS>r hmoVr h¡&

{_Q²>Q>r Ho$ gyú_ Ord ^ma H$m à_wI H$dH$
hmoVo h¢ & _¥Xm H$dH$m| Ho$ _hËdnyU© à{V{Z[Y
_m`H$m| amBOm _yb H$dH$ h¡ Omo g^r nm¡Ym| Ho$
90% à{VeV OS>m| Ho$ gmW ghOrdr H$o ê$n _|
~T>Vo h¢ & nm¡Ym| H$s OS>o BZ H$dH$ _yb Ho$ ~T>Zo
go {bE eH©$am àXmZ H$aVm h¡ Am¡a  ~Xbo _| `o

H$dH$ _yb (_mBH$moamBOm) {_Q²>Q>r _| \¡$b H$a
nmZr Am¡a I{ZO nmofU EH$Ì H$aHo$ nm¡Ym| VH$
nhþ±MmVr h¡& {Oggo \$mñ\o$Q> OñV Am¡a Vm§~m
à_wI h¡& VËd h¡ Omo nm¡Ym| H$mo gabVm go àmßV
Zht hmoVo & _mBH$moamBOm nm¡Ymo H$s OS>m| H$m
emofU joÌ ~T>mVo Am¡a {_Q²>Q>r Ho$ H$Umoo§ Ho$ ~rM
_hrZ {N>Ðm| _§o àdoe H$aVo h¢ Ohm± _yb amo_ ^r
Zhr nhþ±MVo VWm BZ nmofH$ VËdm| H$mo nm¡Ym| VH$
nhþ±MmVo h¢ & _m`H$moamBOm à{H«$©`m {_Q²>Q>r _§o nm¡Ym|
H$m H$m~©Z boH$a, hdm H$mo O_m H$aHo$ O¡{dH$
nXmW© Am¡a ñWm`r {_Q²>Q>r Ho$ T>obo ~ZmH$a {_Q²>Q>r
H$s aMZm H$mo gwYmaVo h¢ &

CnamoŠV Ho$ A[V[aŠV {_Q²>Q>r H$m nrEM BgH$s
Aåbr`Vm `m jmar`Vm H$mo g§~§Y nmofH$ VËdm|
H$s CnbãYVm H$mo {Z`§{ÌV H$aVm h¡ {H$ do nm¡Ym|
Ho$ {bE gabVm go {_b gHo$ &

^m¡{VH$ JwU^m¡{VH$ JwU^m¡{VH$ JwU^m¡{VH$ JwU^m¡{VH$ JwU
z gw{dH${gVr ~wZmdQ> Am¡a g§aMZm
z  n`m©ßV {N>Ð ñWwbVm, dm ẁ Am¡a Ob g§MaU
   Ho$ {bE
z Cn ẁŠM Ob YmaU j_Vm

 O¡{dH$ Am¡a H$m~©{ZH$ JwU O¡{dH$ Am¡a H$m~©{ZH$ JwU O¡{dH$ Am¡a H$m~©{ZH$ JwU O¡{dH$ Am¡a H$m~©{ZH$ JwU O¡{dH$ Am¡a H$m~©{ZH$ JwU
z AË`{YH$ O¡{dH$ {H«$`merbVm
z  nm¡Ym| Ho$ nmofU J«hU Ho$ {bE øw_g H$s
  Cn{ñW{V
z nmofU VËdm| H$m MH«$U

agm`Z Am¡a nmofH$ VËdagm`Z Am¡a nmofH$ VËdagm`Z Am¡a nmofH$ VËdagm`Z Am¡a nmofH$ VËdagm`Z Am¡a nmofH$ VËd
z g§VwbZ
z  ñWyb VËd CnbãYVm
z n`m©ßV Aën VËd

 {MÌ {MÌ {MÌ {MÌ {MÌ-3 u™uc N˛Á Gú\ÁG úå
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~mø H$dH$ _yb
Ama~ñŠ ẁba
H$bH$ _yb

A§§§V… OrdmUw
_yb _§S>b OrdmUw
AÝ` OrdmUw

N2ÀsyuoN˛Á∫N˛ \yƒÁmÏ     (Nitrogen fixing bacteria)

g\$b CËnmXZ Ho {bE {_Q²>Q>r H$s Cd©aH$Vm
H$m C{MV à~§YZ AË`§V _hËdnyU© h¡& O¡{dH$
H¥$fH$, {_Q²>Q>r H$s Cd©aH$Vm H$m CgH$s ajm
H$aHo$ Am¡a CgHo$ nm¡Ym| H$mo g§Vw{bV nÕ{V go
nmo[fV H$aHo$ à~§YZ H$aVo h¢ & {_Q²>Q>r O¡{dH$
X¥{îQ>H$moU go Cd©aH$ hmoZo na HB© dfm] VH$ AÀN>r
\$gb XoVr h¡& AmnZo O¡{dH$ H¥${f Ho$ {df` _|
""H¥${f Ho$ gwYma _§o MwZm¡Vr Zm_H$ nmR> nT>m h¡&''

™wtÁ àXÿfU
`h ŷ{_ `h hdm ò Ob Am¡a {_Q²>Q>r h_|

h_mao nyd©Om| go {_br Om`XmX Zht h¡ ~{ëH$ h_∫z
AnZo ~ÀMm| go {_bm H$O© h¡& Bgr{bE h_| Bgo
d¡go hr bm¡Q>mZm h¡ O¡gr h_H$mo Xr J`r Wr&

- _hmË_m Jm±Yr

D$na O¡go MMm© H$s JB© h¡ {_Q²>Q>r, n¥Ïdr,
hdm Am¡a Ob H$m dh _Ü` ^mJ h¡ Omo {d[^ÝZ
O{Q>b EH$ Xÿgao na Am{lV OrdZ Ho$ {bE
Amdí`H$ H$m òmª H$mo dhZ H$aVr h¡& _Zwî` H$s
H$m`©{d{Y`m± {_Q²>Q>r Ho$ BZ H$m`m] H$mo ~Xb XoVr

h¡& AÝ` g§gmYZm§o H$s VwbZm _| {_Q²>Q>r Ho$ _yë`,
O{Q>bVmAm|, Cn`mo{JVm Am¡a ^§JwaVm g_PZo _|
A[YH$ g_` bJm h¡& O~ hdm Am¡a nmZr H$s
JwUdÎmm _| H$_r AmVr h¡ Vmo BZH$m à^md OZVm
Ho$ ñdmñÏ` na VwaÝV _hgyg {H$`m Om gH$Vm h¡&
{H$ÝVw O~ VH$ h_ MbVo g_` AnZo n¡am| Ho$
ZrMo O_rZ nmVo h¢ h_| IVao H$m Lhgmg H$hm±
hmoVm h¡?

_Zwî` Ûmam {dH$ma Am¡a H$ë`mU Ho$ H$m`m}
H$m à^md hmoVm h¡& ™wtÁ àXÿfU BgH$m AÀN>m
CXmhaU h¡& & ^y{_ Ho$ ^rVa IXmZm|, ^y^aU _|
X~m`o J`o H$Mao, Am¡Úmo{JH$aU H¥${f BË`m{X Ho$
AZw{MV à~§YZ Ho$ H$maU \¡$bVo {df AmgmZr go
Zht {XImB© XoVo & g§jon _| ñWb àXÿfU EH$
~hþV ~S>r Am¡a JwßV g_ñ`m h¡& {OVZr {XIVr
h¡, Cggo ~hþV ~S>r & ñWb àXÿfU H¡$go hmoVm
h¡? h_ BgHo$ {bE Š`m H$a gH$Vo h¢ ? Bg
àíZm| Ho$ ~mao _| {dMma H$aZo H$s AË §̀V Amdí`H$Vm
h¡& Bggo nhbo h_| AnZr {Oå_oXmar g_PZr
hmoJr Am¡a ì`W© dñVwAm| Ho$ CËnmXZ H$mo h_
_Zwî` {H$g àH$ma {H$g hX VH$ H$_ H$a gH$Vo
h¢ &
     AmBE h_ ZrMo {X ò J ò dmVm©bmn H$mo nT>| Am¡a
{X ò J ò {ZX}em| Ho$ AZwgma gy{M V¡̀ ma H$a| &

_Ü`m§Va Ho$ g_` doUw \$b Im ahr Wr& dh
CgHo$ {N>bHo$ ~am_Xo Ho$ H$moZo _| \|$H$Zo dmbr Wr
V^r CgHo$ {_Ì am_yy Zo Cgo amoH$ {X`m & am_y Zo
H$hm {H$ Cgo {N>bHo$, H$Mam ~am_Xo _| Zhr
H$Mao Ho$ S>ã~o _| S>mbZm Mm{hE &

A~ Oam gmo§{ME {H$ Amn Ohm± Mmho H$Mam
\|$H$Vo h¢ Vmo Š`m gw~h go em_ VH$ AmnHo$ Ûmam
\|$H$s OmZo dmbr dñVwAm| H$s gyMr ~ZmBE & Jrbo
H$Mao Am¡a gyIo H$Mao _o {d^m{OV H$s{OE& ZrMo
Xr JB© Vm{bH$m H$s ghm`Vm bo gH$Vo h¢ &

{MÌ{MÌ{MÌ{MÌ{MÌ-4
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Table - 1

 H«.g§.H«.g§.H«.g§.H«.g§.H«.g§.   Jrbm H$MamJrbm H$MamJrbm H$MamJrbm H$MamJrbm H$Mam  gyIm H$MamgyIm H$MamgyIm H$MamgyIm H$MamgyIm H$Mam

   1. g{ãO`m| Ho$ {N>bHo$ {~ñHw$Q> H$m H$da

   2.

   3.

   4.

  Š`m Amn H$ënZm H$a gH$Vo h¢ {H$EH$ {XZ _|
h_mao Ûmam \|$Ho$ `m {ZñVm[aV {H$`o J`o H$Mao H$s
_mÌm {H$VZr hmoJr ?

{H«$`m{d{Y-1
Vm{bH$m _| XO© {H$ ò J ò EH$ {XZ Ho$ Jrbo

H$Mao H$mo Vmo{bE & Bg ^ma H$m AmnHo$ Ka Ho$
gXñ`m| H$s g§»¶m go {d^m{OV H$s{OE, Omo n[aUm_
h¡ dh à{V ì`{ŠV à{V{XZ CËnm{XV hmoZo dmbo
H$Mao An{dîQ> H$s _mÌm h¡&

 30 go JwUm H$aZo na= ............ àË`oH$ _hrZm
 365 go JwUm H$aZo na  =  .............. àË`oH$ df©

AmnH$mo `h OmZH$a AmíM ©̀ hmoH$m {H$ h_
ha {XZ {H$VZm H$Mam V¡̀ ma H$aVo h¢& Š`m Amn
OmZVo h¢ {H$ Bg H$Mao H$m Š`m hmoVm h¡?

{H«$`m{d{Y-2
Dumping and Decomposing.
\™Áƒ LƒÊ uƒVbå

h_ à{V{XZ Q>Zm| H$Mam AnZo X¡{ZH$ H$m`m]
Ho$ Ûmam V¡`ma H$aVo h¢& eham| Am¡a J«m_rU joÌm|
_| `h H$Mam Imbr ñWmZm| _| O_m H$a {X`m
OmVm h¡& Bg_| go Hw$N> nXmW© g‹S>Vo h¡& AnK{Q>V

ì`W© nXmWm] H$m Hw$b ^ma
n[adma Ho$ gXñ`m| H$s g§»`mKa _| à{V ì`{ŠV à{V{XZ CËnm{XV H$Mam=

hmoVo h¢& qH$Vw Hw$N> H$m AnKQ>Z Zhr hmoVm& h_|
ZrMo {bIr à{H«$`m H$aZm Mm{hE & BgHo$ {bE
EH$ _hrZo `m Cggo A[YH$ {ZarjU H$s
Amdí`H$Vm hmoVr h¡&

{H«$`m{d{Y-3
EH$ ßbm{ñQ>H$ H$s Wmbr `m ~mëQ>r br{OE&

Bgo AmYm {_Q²>Q>r go ^a br{OE& Bg_| Jrbo
H$Mao Am¡a AÝ` nXmWm] H$mo O_m H$s{OE& Bg_|
g{ãO`m|, \$bm| Ho$ {N>bHo$, ßbm{ñQ>H$ Am¡a a~a
H$s dñVwE§ hmo gH$Vr h¡& BgHo$ Cna WmoS>r Am¡a
{_Q²>Q>r S>mb H$a T>H$ Xr{OE Am¡a {Z`{_V ê$n go
WmoS>m nmZr {N>S>H$Vo aho& h_ nÝÐh {XZm| Ho$ ~mX
{_Q²>Q>r ImoX H$a {ZarjU H$s{OE & AnZo {ZarjU
ZmoQ> ~wH$ _| Vm{bH$m _| XO© H$s{OE&

     nXmW©     nhbo nIdmS>o _| Š`m      Xÿgao nIdmS>o _| Š`m   Vrgao nIdmS>o _| Š`m
    hmoVm h¡?     hmoVm h¡?           hmoVm h¡?

g{ãO`mo Ho$ {N>bHo$
N>rbr hþB© g{ãO`m±
Ho$bo
ßbm{ñQ>H$ Ho$ H$n
nona
aã~a
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A~ gm|{ME {H$ Š`m| Hw$N> nXmW© OëXr hr
{_Q²>Q>r _| {_b OmVo h¢ O~{H$ Hw$N> nXmW© Zht
{_bVo&

{d[^ÝZ òmoVm| go ~Zo An{eîQ> H$Mam| Ho$ Xmo
g_yhm| _| ~m§Q>o Om gH$Vo h¢ &

i) O¡{dH$ AnK{Q>V ì`W© O¡{dH$ AnK{Q>V ì`W© O¡{dH$ AnK{Q>V ì`W© O¡{dH$ AnK{Q>V ì`W© O¡{dH$ AnK{Q>V ì`W© `o nXmW© gyú_ Ordm|
Ûmam {dK{Q>V H$aHo$ hm{Z a{hV A{df nXmWm] _§o
~Xb {X`o OmVo h¢ & H¥${f , OÝVw Am¡a nm¡Ym§o Ho$
An{eîQ> O¡go nÎmo emImE§ ^ygm, Jmo~a BË`m{X
O¡{dH$ ê$n go AnK[Q>V hmooZo dmbo An{dîQ> h¢&

ii) O¡{dH$ ê$n go AnK[Q>V Zht hmoZo dmboO¡{dH$ ê$n go AnK[Q>V Zht hmoZo dmboO¡{dH$ ê$n go AnK[Q>V Zht hmoZo dmboO¡{dH$ ê$n go AnK[Q>V Zht hmoZo dmboO¡{dH$ ê$n go AnK[Q>V Zht hmoZo dmbo
ì`W©ì`W©ì`W©ì`W©ì`W©   BZH$m AnKQ>Z AmgmZr go Zhr hmoVm&
Eë ỳ{_{Z`_ Ho$ {S>ã~o, ßbm{ñQ>H$, H$m§M S>rS>rQ>r
BË`m{X Eogo nXmW© h¡, {OZ na gyú_ Ordm| H$s
H$moB© à{H«$`m Zht hmoVr& ao{S>`moY_u An{dîQ> H$m
CËnmXZ Zm{^H$s` A[^{H«$`m _| hmoVm h¡& BgH$mo
{dKQ>Z _| ^r ~hþV A[YH$ g_` bJVm h¡ Am¡a
ò _Zwî` g{hV g^r Ordm| Ho$ {bE AË`{YH$

hm{ZH$maH$ hmoVo h¢ &

   AnKQ>Z `m {dKQ>Z nXmWm] Ho Q>yQ>Zo `m nMmZo
H$s {H«$`m h¡ Omo nm¡Ymo Ho$ nmofH$m| Ho$ ê$n _|
Cn`moJr hmoVo h¢& AV… O¡{dH$ AnK[Q>V nXmW©
{_Q²>Q>r H$s Cd©aH$Vm H$mo grYo ~T>mVo h¢ & bo{H$Z
O¡d AnK{Q>V nXmW© {_Q²>Q>r H$s Cd©aVm H$mo grYo
hr ~T>mVo h¢ & bo{H$Z O¡d AnK[Q>V nXmWm] H$s
_mÌm AË`{YH$ hmoVr h¡ Vmo do àH¥${V _§o Ag§VwbZ
~ZmVo h¢ Am¡a F$UmË_H$ à^md S>mbVo h¢& Xÿgar
Amoa O¡{dH$ ê$n go AnK{Q>V Zht hmoZo dmbo
nXmW© {_Q²>Q>r H$mo grYo àXÿ{fV hr H$aVo h¡&
BZH$s AË`{YH$ _mÌm H$m C{MV à~ÝY H$aZm

AË`ÝV Amdí`H$ hmoVm h¡& Bg àH$ma ñWb àXÿfU
H$m AW© {_Q²>Q>r H$s JwUdÎmm H$mo KQ>mZo dmbo
nXmWm] H$s {_bmdQ> h¡ {Oggo {_Q²>Q>r H$s Cd©aH$Vm
à^m{dV hmoVr h¡& gm_mÝ`V… àXÿ{fV Ob Ho$
H$maU ñWb ^r àXÿ{fV hmoVm h¡& ßbm{ñQ>H$,
H$nS>o H$m§M O¡{dH$ nXmW© Zm{b`m| H$m H$sMS>,
^dZm| Ho$ _b~o, ‹Kaoby `m Am¡Úmo{JH$ ñWmZmo _|
CËnm{XV R>mog ì`W© dñVwAm| H$mo R>mog H$Mam H$hm
OmVm h¡& `o àXÿfU H$mo ~T>mVo h¡& amI, bmoho
ñQ>rb Ho$ _b, Am¡fYr` Am¡a Am¡Úmo{JH$ An{dîQ>
ñWb àXÿfU Ho$ òmoV h¢ & BZHo$ A{V[aŠV

Construction & Demolition
uå™Á|m N˛ÁÆ| LƒÊ ÜƒÊÃ N˛ÁÆ| 8%

plastic15%

Organic Waste 32%
N˛Á§|uåN˛ GnÃT|Complex

materials 8%

Metal
7% áÁoÏ

N˛ÁÂY Glass
2%ƒÀfi˘ÁzT Texttiles

2%
Paper

20% N˛ÁT\

Peat Waste
1% t¬t¬ N˛Á N˛ÁzÆ¬Á

Other
5% EãÆ

{MÌ{MÌ{MÌ{MÌ{MÌ-5 ™wtÁ ütÓ m
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amgm`{ZH$ Cd©aH$ VWm H$sQ>ZmeH$ VWm ŷ ^aU
VWm H$Mam| Ho$ ñWbm| Ho$ [ag H$a AmZo dmbo
hm{ZH$maH$ agm`Z ~{ëX`m Ho$ An{eîQ> {_Q²>Q>r Ho$
àXÿfU H$mo ~T>mVo h¡& Aåb dfm© Am¡a eyîH$ àXÿfH$m|
H$m ^y{_ H$s gVh na O_md _¥Xm àXÿfU H$mo
~T>mVo h¢ & Aåb dfm© Am¡a ewîH$ àXÿfH$m| H$m
^y{_ H$sgVh na O_md _¥Xm àXÿfU H$s ~T>moÎmar
Ho$ H$maU h¢&

            {dMma H$a MMm© H$s{OE

z AmO AmnHo$ {dÚmb` _| H$m¡Z go àXÿfH$
CËnm{XV hþE& BZ_o {H$VZ O¡{dH$ ê$n go
AZnK{Q>V h¡&

ñWb àXÿfU Ho$ H$maH$
ñWb àXÿfU Ho$ ~hþV go H$maU h¡& Am¡a

Am¡Úmo{JH$ ì`W© nXmWm] H$mo {_Q²>Q>r _| X~m {X`m
OmVm h¡& AË`{YH$ H¥${f H$s OmZo dmbo ñWmZm| na
AO¡{dH$ Cd©aH$m| H$m ImXm| H$m Cn`moJ {H$`m OmV
h¡ Vmo CZH$s ~S>r _mÌm qg{MV nmZr Ho$ gmW
~hH$a `m H$maImZm| go {ZH$mbo J`o nmZr _|
agm`{ZH$ nXmWm] H$s A[YH$Vm ~hH$a ŷOb _|
nhþ±M OmVr h¡& dm`w àXÿfU ^r O~ EH$Ì hmoH$a
n¥Ïdr na {JaVo h¢ Vmo {_Q²>Q>r Ho$ àXÿfU H$mo ~T>mVo
h¢ & àXÿfU òmoVmo§ Ho$ AmYma na {_Q²>Q>r Ho$ àXÿfU
Ho$ VrZ àH$ma dJuH¥$V {H$ ò J ò h¢, Omo {ZåZ{b{IV
àH$ma Ho$ h¢ &
z H¥${f g§~§{YV {_Q²>Q>r àXÿfU
z R>mog H$Mam Am¡a Am¡Úmo{JH$ {dH$mg _¥Xm

àXÿfU
z ehar à{H«$`mAm| Ho$ H$maU àXÿfU
àmH¥${VH$ _¥Xm n`m©daU _| _mZd {Z{_©V

agm`Zm| AWdm AÝ` n[adV©Zm| Ho$ H$maU hr _¥Xm
àXÿfU hmoVm h¡& Bg àH$ma H$s {_bmdQ> ^y{_ Ho$
^rVa g§{MV nXmWm] Ho$ \$Q>Zo, H$sQ>ZmeH$m| Ho$
Cn`moJ `m Xÿ{fV ŷVb Ob H$m, Cnar gVhm|,
naVm| _| [agmd, Vob `m BªYZ Ho$ \|$H o $

OmZo,^y{_H$aU _| {df¡bo An{eîQ>m| Ho$ nmZr Ho$
gmW {_bH$a ~mha AmZo, Am¡Úmo{JH$ An{eîQ>
H$moo grYo {_Q²>Q>r _| àdm{hV H$aZo go hmoVr h¡&
noQ´>mo{b`_ hmBS´>moH$m~©Z, KmobH$, H$sQ>ZmeH$ grgm
Am¡a AÝ` ^mar YmVwAm| Ho$ `m¡{JH$ g~go gm_mÝ`
amgm`{ZH$ àXÿfH$ h¡& Bg KQ>Zm Ho$ hmoZo H$m
g§~§Y Am¡Úmo{JH$aU Am¡a agm`Zm| H$m Cn`moJ
CVZm hr A[YH$ {_Q²>Q>r H$m àXÿfU &

_¥Xm àXÿfU dh ha n`m©ßV `m KQ>H$ h¡
{Oggo {_Q²>Q>r H$s JwUdÎmm, ~wZmdQ>, I{ZOm| H$s
_mÌm ZîQ> hmoVr h¡, `m Omo {_Q²>Q>r H$o O¡{dH$
g§VwbZ H$mo ~m{YV H$aVm h¡& àXÿfU H$m nm¡Ym|
H$s d¥{Õ Am¡a Cg_| OrZo dmbo Ordm| na {dn[aV
à^md nS>‹T>Vm h¡&

{_Q²>Q>r àXÿfU Ho$ gmW OwS>o h¢ …
z Cd©aH$m| H$m AZmdí`H$ Cn`moJ
z H$sQ>ZmeH$m| Am¡a IanVdma {dZmeH$m|

H$m AZMmhm Cn`moJ
z R>mog ì`Wm] H$mo ~S>r _mÌm _| {_Q²>Q>r _|

X~mZm&
z {Zd©ZrH$aU Am¡a _¥Xm-jaU

Gƒ|∫N˛Áı Nz̨  EÊáÁáÏÊá üÆÁzT
nm¡Ym| H$s d¥{Õ Am¡a {dH$mg Ho$ {bE {_Q²>Q>r

_| nmofH$ VËdm| H$m ~hþV _hËd h¡& nm¡Ym| H$mo
H$m~©Z, hmBS´>moOZ Am¡a AmŠgrOZ hdm Am¡a nmZr
go {_b OmVo h¢ & {H$ÝVw AÝ` nmofH$ O¡go ZmBQ́>moOZ,
\$mñ\$moag, nmoQ>oe`_, H¡${ëe`_, _¡½Zr{e`_ gë\$a
Am¡a Hw$N> AÝ` VËd {_Q²>Q>r go {b ò OmVo h¢& {_Q²>Q>r
_| BZ VËdm| H$s H$_r H$mo {H$gmZ Cd©aH$m| go nyam
H$aVo h¢ &

Cd©aH$mo§ H$mo ~ZmZo Ho$ {bE H$ÀMm _mb `{X
ewÕ Zht hmoVm Vmo `o Cd©aH$ {_Q²>Q>r H$mo Xÿ{fV
H$aVo h¢& {_{lV Cd©aH$m| _| AŠga A_mo{Z`_
ZmBQ´>oQ> (NH4NO3), \$mñ\$moagP2O5, Ho$ ê$n _o
Am¡a nmoQ¡{e`_ K2O Ho$ ê$n _| hmoVm h¡& Ag}{ZH$
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erem Am¡a H¡$S>{_`_ H$s Hw$N> _mÌm \$mñ\o$Q> I{ZOm|
_| hmoVr h¡ Vmo `o gwna \$mñ\o$Q> Cd©amH$m| Ho$ gmW
{_Q²>Q>r _| Am OmVr h¡& `o YmVy My±{H$ AnK[Q>V
Zhr hmoVr {_Q²>Q>r _| BZH$s _mÌm bJmVma ~T>Vr
OmVr h¡ Am¡a BZH$m ñVa {df¡bm hmo OmVm h¡&Bg{bE
\$mñ\o$Q> Cda©H$m| H$m A[YH$ Cn`moJ \$gbm| Ho$
{bE AH$mQ²>` {df¡bm hmo OmVm h¡&

dfm] VH$ NPK  Cd©aH$m| H$m Cn`moJ H$aVo
ahZo go IoVm| _| dZñn{V`m± Am¡a CJmB© JB© \$gbm|
Hr _mÌm H$_ hmoZo bJVr h¡& Bggo CJmB© JB©
Johÿ±, _H$B©,MZm BË`m{X H$s \$gbm| _| àmoQ>rZ H$s
_mÌm ^r H_ hmoZo bJVr h¡& BZ \$gbm| Ho$
H$m~m}hmBS´>oQ> H$s JwUdÎmm ^r {Zå Z ñVa H$s
hmoVr h¡& {_Q²>Q>r _| nmoQ>¡{e`_ H$s A[YH$ _mÌm
hmoZo go g{ãO`m| Am¡a \$bm| _| {dQ>m{_Z gr Am¡a
H¡$amo{Q>Z H$s _mÌm H$_ hmo OmVr h¡&A[H$ Cd©aH$m|
dmbr {_Q²>Q>r _| CJm`o OmZo na \$b Am¡a g{ãO`m|
na H$sQ>m| Am¡a amoJm| H$m AmH«$_U H$s g§^mdZm ^r
A[YH$ hmoVr h¡&
amoJZmeH$ H$sQ>ZmeH$ Am¡a IanVdma
ZmeH$m| H$m EÊáÁáÏÊá üÆÁzT …

nm¡Yo {OZH$m Cn`moJ h_ ^moOZ Ho$ ê$n _|
H$aVo h¢, CZ na H$sQ>, H$dH$, ~¡ŠQ>r[a`m, {dfmUw
Myho VWm AÝ` OÝVwAm| H$m AmH«$_U ^r hmoVm h¡
Am¡a BZ nm¡Ym| Ho$ nmofU Ho$ {bE IanVdmam| go
^r à{VñnYm© H$aZr nS>Vr h¡& BZ AZMmh| Ordm|
H$mo ZîQ> H$aZo Ho$ {bE Omo CZH$s \$gbm| H$mo
ZwH$gmZ nhþ±MmVo h¢, {H$gmZ H$sQ>ZmeH$ BË`m{X
H$m à`moJ H$aVo h¢ &

{ÛVr` ẁÕ H$s g_m{ßV Ho$ ~mX H$sQ>ZmeH$m|
(S>mBŠbmoamo S>mB{\$ZmBb Q´>mBŠbmoamoBªYZ)DDT Ho$
à{V CXmgrZ ({Zîà^md) hmo J ò A¡a ̀ h agm`Z
AmgmZr go AnK[Q>V Z hmoZo Ho$ H$maU n`m©daU
_| ñWm`r hmo J`m &

S>rS>rQ>r nmZr H$s Anojm dgm _| A[YH$
KwbZerb hmoZo Ho$ H$maU Bg H$sQ>ZmeH$ H$s

Cn{ñW{V Ordm| _| A[YH$ hmo JB© Am¡a ^moOZ
l¥§Ibm go hmoVo hþE n{j`m| _| H¡${ëe`_ Ho$
M`mnM¶V>m H$mo hm{Z nhþ±Mm`r& BgHo$ HmaU A§‹S>m|
Ho$ H$dM nVbo Am¡a ̂ wa ŷao hmoVo h¢& BgH$m n[aUm_
`h hþAm {H$ ~S>o njr {eH$mar O¡go Mrb, {JÕ
BË`m{X àOm{V`mE± g§H$Q>J«ñV hmo JB©& ~hþV go
n{íM_r Xoem| _| ( ỳ.Eg.E. g{hV) S>rS>rQ>r H$m
Cn`moJ na à{V~§Y bJm {X`m J`m h¡& naÝVw `o
Xoe A~ ̂ r {dH$mgerb Xoem| H$mo {Z`m©V H$aZo Ho$
{bE S>rS>rQ>r H$m CËnmXZ H$aVo h¢ & Š`m|{H$ dhm±
Bggo hmoZo dmbr g_ñ`mAm| go BgH$s Amdí`H$Vm
A[YH$ h¡&

S>rS>rQ>r, ~rEMgr, Šbmo[aZoQ> S>mBhmBŚ>moH$m~©Z,
AmJ}Zo\$mñ\o$Q>, EëS>arZ, _¡bo{W`m_, S>m`o{ëS´>Z,
â`yamoS>mZ BË`m{X à_wI H$sQ>ZmeH$ h¢& H$rQ>m| na
Cn`moJ {H$ ò J ò BZ H$sQ>ZmeH$m| H$m ~S>m ^mJ
{_Q²>Q>r Ho$ H$Um| Ûmam gmoI {b`m OmVm h¡& Bggo
\$gbm| H$s OS>o Xÿ{fV hmoVr h¡& BZ \$gbm| Ho$
nm¡Ym| H$mo ImZo go H$sQ>ZmeH$ AÝ` Ordm| g{hV
_Zwî`m| Ho$ eara Ho$ O¡dV§Ì _| nhþ±MVo Am¡a CZ na
{dn[aV à^md S>mbVo h¢ &

H$sQ>ZmeH$ _Zwî`m| Am¡a O§VwAm| na {df¡bm
à^md N>moS>Vo h¢ , gmW hr {_Q²>Q>r H$s Cd©aH$Vm
^r KQ>mVo h¡& Hw$N> H$sQ>ZmeH$ ~hþV {ñWa hmoVo h¢
& BZH$m| AnK[Q>V hmoZo go H$B© gßVmh `m H$^r
H$B© _hrZo bJ OmVo h¢ &
O¡{dH$ AmdY©Z (Bio - Magnification)

nm¡Ym| H$s d¥{Õ Ho$ {bE Amdí`H$ nmofH$
VËd (CXm. ZmBQ´>moOZ Am¡a \$mñ\$moag) àmH¥${VH$
ê$n go nmZr _| ~hþV H$_ _mÌm _| nm`o OmVo h¢&
BZH$m| n`m©ßV _mÌm _| nmZo Ho$ {bE Ob H$s ~hþV
~S>r Am`VZ go nmXn ßbmdH$ (\$mBQ>moâb¡ŠQ>mZ)
BÝh| EH$Ì H$aVo h¢ &

nmofH$ VËd àmßV H$aZo Ho$ g_` ò nmXn
ßbmdH$ _mZd {Z{_©V agm`Z O¡go ñWm`r àH$ma
Ho$ amoJZmeH$ BË`m{X ^r EH$Ì H$a boVo h¢& nmZr

SCERT T
ELA

NGANA



157Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

R>mogR>mogR>mogR>mogR>mog An{eîQ> H$m O_md An{eîQ> H$m O_md An{eîQ> H$m O_md An{eîQ> H$m O_md An{eîQ> H$m O_md
H$Mao Ho$ nmÌm| Ho$ D$na go ~hZo, Am¡a CZgo

CR>Vr XþJ©ÝY ^rSdmbo eham| _| gm_mÝ` Ñí` Am¡a
J§Y h¡&

Eogo ñWmZ go JwOaVo g_` Amn AnZm _y±h
Xÿgar Amoa H$aVo h¡ Am¡a AnZr gm§g amoH$Zo H$s
H$mo{ee H$aVo h¢ & Ama§^ go hr _Zwî` H$Mam
V¡`ma H$aVm h¡ Mmho dh ^moOZ Ho$ {bE H$Ëb
{H$`o J`o newAm| H$s h{S²>S>`m hmo `m JmS>r ~ZmZo
_| bH$S>r H$m Myam & gä`Vm Ho$ {dH$mg Ho$ gmW-
gmW CËnm{XV H$Mao H$s O{Q>bVm ^r ~T>r h¡&
19 dt eVmãXr Ho$ A§V _| Am¡Úmo{J H«$m§{V Ho$
H$maU Cn^moŠVm {díd H$m CX` hþAm h¡& Bggo
hdm A[YH$ go A[YH$ àXÿ{fV hmoZo Ho$ gmW-gmW
n¥Ïdr ^r O¡{dH$ AZnK{Q>V R>mog An{eîQ> H$s
CËn{Îm Ho$ H$maU A[YH$ àXÿ{fV hmo JB© h¡&
OZg§»`m _§o d¥{Õ Am¡a eharH$aU Ho$ H$maU R>mog
nXmWm] Ho$ CËnmXZ _| A[YH$ ~T>moÎmar hþB© h¡&

_| BZH$s _mÌm BVZr H$_ hmoVr h¡ {H$ Cgo _mnZo
Ho$ {bE ~hþV hr g§doXZerb CnH$aU AZwn ẁŠV
hmoVo h¢& {H$ÝVw {H$gr Vah `o agm`Z O¡{dH$ ê$n
go g§J{R>V (O¡{dH$ g§JR>Z) hmoVo h¢ & Am¡a Ordm|
_| BZH$s gmÝÐVm H$m ñVa ~T>Vm h¡& Iwbo nmZr _|
AË`§V A[YH$ gmÝÐ ê$n go Or{dV H$mo{eH$mAm|
_| Cn{ñWV hmoVo h¢& `h ~mV agm`{ZH$ én go
{ñWa nXmW© O¡go DDT Am¡a BHC5 BË`m{X Ho$
{bE {deof gË` h¡ Š`m|{H$ `o n`m©daU _| Qy>Q>Vo
Zht A{nVy dgr` D$ÎmH$m| _| ^§S>m[aV hmoVo h¢ &

nmXn ßbmdH$m| H$s ~S>r _mÌm,OÝVw ßbmdH$m|
Am¡a N>moQ>r _N>{b`m± Im OmVo h¢ & nmXn ßbmdH$m|
_| EH$Ì H$s JB© {df¡bo agm`Zm| H$s _mÌm BZ OÝVw
ßbmdH$ Am¡a _N>{b`m| _| Am¡a KZr hmoVr OmVr
h¡& AmJo Omo OÝVw BZ Ob ßbmdH$ `m _N>{b`m|
H$mo ImVo h¢, CZ_| Am¡a gKZ hmoVr h¡& àË`oH$
MaU _| `h _mÌm ~T>Vr hr OmVr h¡& ^moOZ
l¥§Ibm Ho$ Ûmam AZnK{Q>V ag`Zm| H$s gm§ÐVm _§o
bJmVma hmoZo dmbr Bg ~T>V H$mo O¡{dH$ AmdY©Z
H$hVo h¢&

V¥Vr` Cn^moŠVmV¥Vr` Cn^moŠVmV¥Vr` Cn^moŠVmV¥Vr` Cn^moŠVmV¥Vr` Cn^moŠVm

{ÛVr` Cn^moŠVm{ÛVr` Cn^moŠVm{ÛVr` Cn^moŠVm{ÛVr` Cn^moŠVm{ÛVr` Cn^moŠVm

àmW{_H$ Cn^moŠVmàmW{_H$ Cn^moŠVmàmW{_H$ Cn^moŠVmàmW{_H$ Cn^moŠVmàmW{_H$ Cn^moŠVm

CËnmXH$CËnmXH$CËnmXH$CËnmXH$CËnmXH$

13.8ppm

2.07ppm

0.23ppm

0.04ppm

{MÌ _| Xr JB© g§»`m Ordm| Ho$ D$VH$m| _| S>rS>rQ>r, CgHo$ AÝ` `m¡{JH$m| H$s gmÝÐVm
_yë` àñVwV H$aVr h¡ Omo nmQ>© à{V {_{b`Ýg _| Xr JB© h¡&
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R>mog An{eîQ> H$m AW© H$moB© H$Mam, Hy$S>m,
~oH$ma Q>m`a, Ob_b CnMma go CËnÝZ nò  Ob
{dVaU àUmbr Ûmam VWm AÝ` \|$Ho$ OmZo dmbo
nXmW© {OZ_| R>mog Vab AY© R>mog VWm J¡gr`
nXmW© g{å_{bV h¡ Omo _mZd Am¡a OÝVwAm| H$s
{H«$`mAm| go ~ZVo h¢ & R>mog An{díQ> H$s Xÿgao
eãXm| _| n[a^mfm g_mO H$s {d{^ÝZ à{H«$`mAm|
_| CËnÝZ O¡{dH$ Am¡a AO¡{dH$ ì`W© nXmW© {OZH$m
àW_ Cn`moJr _yë` Hw$N> Zht h¡&

R>mog ì`Wm] H$mo CËn{Îm òmoV Ho$ AmYma na
Bg àH$ma dJuH$aU {H$`m OmVm h¡&

1. å`y{Z{gnb R>mog ì`W© ‹… Kaoby, ^dZ
{Z_m©U, VmoS> \$moS> go CËnÝZ _b~m,
Zm{b`m| Ho$ Adeof Bg_| g_wh _| AmVo
h¢&

2. hm{ZH$maH$ R>mog ì`W© … CÚmoJm| go,
AñnVmbm| go CËnm{XV H$Mam Bg loUr
_| AmVo h¢ Š`m|{H$ BZ_| {df¡bo nXmW©
hmoVo h¢&

3. g§H«$m_H$ R>mog An{eîQ> … amoJm| Ho$ {ZXmZ
Am¡a CnMmoa Ho$ g_` CËnm{XV O¡d
Am¡fYr` `m AñnVmb go {ZH$mbo J ò
H$Ma o {Og_| V oO Yma CnH$aU,
amgm`{ZH$ Adeof, ~oH$ma XdmE§ Am¡a
_Zwî`m| Ho$ {ZîH$m{gV _b _yÌ BË`m{X
Bg g_yh _| aIo OmVo h¢ &

gm_mÝ` ^mfm _§o R>mog Adeof _| Kaoby H$Mao
~oH$ma H$m_ _o Z bm`r OmZo dmbr dñVwE§, ì`dgm`.
`m CÚmoJ Am¡a H¥${W H$m`m|© _| CËnm{XV dñVwE§ h¡&
H$mJO, H$mS>©~moS>©, ßbm{ñQ>H$, H$m±M, nwamZr {Z_m©U
dñVwE§ n¡Ho$O Ho$ gm_mZ {df¡bo `m AÝ` àH$ma go
hm{ZH$maH$ nXmW© Bg R>mog An{eîQ> Ho$ A§VJ©V
aIo OmVo h¢ & ehar R>mog H$Mao H$m à_wI ^mJ
H$mJO Am¡a ^moOZ Ho$ ì`W© nXmW© h¡, A[YH$Va

H$mo nwZ{íM{H«$V {H$`m Om gH$Vm `m CH$m ^y_aU
_| AnKQ>Z hmo gH$Vm h¡& Bgr àH$ma H¥${W Ho$
ì`W© H$m nwíMH$U hmo gH$Vm h¡ Am¡a IXmZmo Ho$
Ad{eîQ> dhr IXmZm| _| N>moS>o Om gH$Vo h¢ &

~¡Q>ar YmVy, ^mar YmVy {dJbZ CÚmoJ _§o
CËnm{XV hmoVr h¡& O¡{dH$ KmobH$ BË`m{X
hm{ZH$maH$ R>mog An{eîQ> H$s Amoa Ü`mZ XoZm
Amdí`H$ h¡& b§~o g_` VH$ O_m {H$ ò OmZo na
`o nXmW© AnZo Amg-nmg H$s {_Q²>Q>r H$mo àXÿ{fV
H$aVoAm¡a CgH$s agm`{ZH$ VWm O¡{dH$ JwUdÎmm
~Xb XoVo h¢& `o no` Ob òm|Vmo§ H$mo ^r Xÿ{fV
H$aVo h¢ & noQ´>moamgm`{ZH$ CÚmoJm| Am¡a YmVwH$_©
g§~§Yr CÚmoJm| go 90% go A[YH$ hm{ZH$maH$
Cn{eîQ> CËnm{XV hmoVo h¢ & Bg_o S´>mBŠbrZa
Am¡a J¡g ñQ>oeZ H$m ^r `moJXmZ hmoVm h¡&

§̂S>ma S´>_m| go ~mha {ZH$bVo {df¡bo agm`Z
ZrMbo joÌm| Ho$ Amg-nmg {_Q²>Q>r _| nmZr Ho$
gmW Mbo OmVo h¢ Am¡a CZHo$ H$maU ~S>r g§»`m _§
OÝ_OmV Xmof H¢$ga, gm§g g§~§Yr Zm{S>`m| Ho$
d¥ŠH$m|({H$S>Zr) Ho$ amoJ hmoVo h¢ &
{Zd©ZrH$aU

_¥XmjaU _¥XmjaU _¥XmjaU _¥XmjaU _¥XmjaU {_Q²>Q>r Ho$ H$U ~hVr hdm `m
nmZr H$s Yma Ho$ gmW ~hm H$a bo OmVo h¢, Vmo
{H$gr ñWmZ H$s {_Q²>Q>r H$s D$nar gVh ZîQ>
hmoVr h¡& Bgo ^yjaU H$hVo h¢ & {Zd©ZrH$aU,
H¥${f {dH$mg H$m ©̀, Vmn_mZ H$s A[V, A{Vd¥{îQ>,
Aåbdfm© Am¡a _mZd {H«$`mAm| Ho$ H$maU ^y ajU
hmoVm h¡& _Zwî` Bg H$m`© H$mo ^dZ {Z_m©U,
IXmZ ImoXZo, noS>mo H$mo H$mQ>Zo,AË`{YH$ H¥${f
VWm AË`{YH$ new MmaU Ho$ Ûmam Vrd«V_ ~Zm
XoVm h¡& BgHo$ n[aUm_ go ~mT> AmVr h¡, Omo
^yjaU H$mo Am¡a ~T>mVr h¡&

Kmg Ho$ _¡XmZm| Am¡a dZm| _| noS> nm¡Ymo§ Ho$
H$maU CÎm_ ~§YZ ~ZmVo h¢, {Oggo {_Q²>Q>r Ho$
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H$U Amng _| OwS>o ahVo h¡& nm¡Ym| H$s OS>o {_Q²>Q>r
_§o H$B© Amdmg Am¡a n[apñW{V V§Ì ~ZmVr h¡&
Bggo AZoH$ nmofU _mJ© AWdm ^moOZ l¥§IbmE
~ZVr h¡, AZoH$ àOm{V`m| Ho$ {bE {_Q²>Q>r Ho$
H$Um|Ho$ hQ> OmZo go ^moOZ l¥§Ibm VWm H$B©
àOm{V`mo§ Ho$ ZîQ> hmoZo H$m ^` hmoVm h¡& {nN>bo
Hw$N> dfm] _| ~hþV gr h[aV ^y{_ ao{JñVmZm| _|
~Xb J`r h¡& {Zd©ZrH$aU Ho$ H$maU g§gma Ho$
~hþV CËnmXH$ joÌm| go dZñn{V`m| Am¡a O§VwAm|
H$m Zme hmo J`m h¡ Omo H$m~©Z S>mB© AmŠgmB©S> H$m
_yë`dmZ emofU ñWb h¡&
eharH$aU go àXÿfU
gVhr {_Q²>Q>r H$m àXÿfU

ehar H$m`©H$bmnm| _| ~S>r _mÌm _| ì`W©
nXmW© CËnm{XV hmoVo h¢ {Og_| H$B© O¡d AnK[Q>V

ì`W© O¡go (dZñn{V, OÝVw ì`W©, nona, bH$S>r,
H$dM, nm¡Yo H$s S>m{b`m§, n{Îm`m§, H$nS>o,
PmS>Z BË`m{X) Am¡a AZoH$ AZnK{Q>V nXmW©
O¡go ßbm{ñQ>H$ g{å_{bV hmoVo h¢ & ^maV Ho$
eham| _| à{V{XZ  bJ^J 50,000 - 80,000
_¡{Q´>H$ Q>Z H$Mam CËnm{XV hmoVm h¡& `{X Bgo
A{Z §̀{ÌV N>moS> {X`m Om` Vmo AZoH$ g_ñ`mAm|
H$mo n¡Xm H$a gH$Vm h¡& O¡go &
z Zm{b`m| H$m éH$Zm …{Oggo J§̂ ra {ZH$mg

g_ñ`m hmoVr h¡ & O¡go Zm{b`mo§ H$m
\$Q>Zm, [agmd BË`m{X, Omo ñdmñÏ` Ho$
{bE hm{ZH$maH$ hmoVm h¡&

z nmZr Ho$ ~hmd _| éH$mdQ … R>mog H$Mao
nmZr Ho$ àdmh _| ê$H$mdQ> S>mbVo h¢&
Bggo nmZr O_m hmoZo bJVm h¡ ̀ m H$Q>md
CËnÝZ H$aVm h¡& Bggo ^dZm| H$s Ztd
H$mo ZwH$gmZ Ho$ gmW-gmW OZVm Ho$
ñdmñÏ` Ho$ {bE ^r hm{ZH$maH$ hmoVm
h¡&>

z XþJ©ÝY … H$Mao H$mo BH$Q²>R>m aIZo go Cg_|
gS>Z n¡Xm hmoVr h¡ Am¡a XþJ©ÝY AmVr h¡&

z gyú_ Ordmo§ H$s ~T>Vr {H«$`mE§ … O¡{dH$
nXmWm] Ho$ AnKQ>Z go _rMoZ BË`m{X
XþJ©ÝY nyU© J¡g n¡Xm hmoVr h¡& BgHo$
A{V[aŠV H$B© AÝ` agm`Z ^r {_Q²>Q>r
H$mo àXÿ{fV H$aVo h¡ Am¡a CgH$s gVh
na ~hZo dmbo nmZr H$mo ^r &

z ò R>mog An{eîQ> O~ AñnVmbmo§ go hmoVo
h¢ Vmo ñdmñÏ` g§~§Yr g_ñ`m n¡Xm H$aVo
h¢ BZ_| IVaZmH$ amoJmUw hmo gH$Vo h¢ &
IaVZmH$ Am¡f{Y`m± Am¡a B§OoŠeZ ^r
Bg H$Mao _| hmo gH$Vo h¢ &
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$AYmô y{_H$ {_Q²>Q>r H$m àXÿfU
eham| _| AYmo^y{_H$ {_Q²>Q>r H$m àXÿfU hmo

gH$Vm h¡&
z Am¡Úmo{JH$ ì`W© Am¡a Am¡Úmo{JH$ agm`Zm|

Ho$ H$maU &
z Amamo½` g§~§{YV nXmWm] Ho$ nyU© ̀ m Am§{eH$

AnKQ>Z go &
H¡$‹S>{_`_, erem, H«$mo{_`_, Amg}{ZH$,

gobo{Z`_ BË`m{X O¡go KmVH$ nXmW© Am¡a CZHo$
CËnmX AYmo^y{_H$ {_Q²>Q>r _o O_m hmo gH$Vo h¢&
Bgr àH$ma Amamo½` g§~§Yr ì`W© nXmWm] _| ~hwV go
hm{ZH$maH$ agm`Z CËnÝZ hmoVo h¢ & `o ^r
AYmo^y{_H$ {_Q²>Q>r (^yVb Ho$ ZrMo H$s {_Q²>Q>r)
H$m gm_mÝ` à{H«$`m H$mo ZwH$gmZ nhþ±MmVo h¢ Am¡a
{_Q²>Q>r Ho$ n[a{ñW{V V§Ì _| Ag§VwbZ bmVo h¢ &
_¥Xm àXÿfU Ho$ à^md

`h gm¡̂ m½` H$s ~mV h¡ {H$ dmVmdaU H$s
{ñW{V J{V_mZ hmoZo H$m H$maU dm ẁ àXÿfU Am¡a
Ob àXÿfU \¡$b H$a Jm`~ hmo OmVo h¢& {H$ÝVw
ñWb {ñWa h¡ BgHo$ àXÿ{fV hmoZo na àXÿfU H$m Xÿa
hmoZo H$s g§̂ mdZm ~hþV H$_ hmoVr h¡& Bgr{bE
ñWb `m {_Q²>Q>r H$m àXÿfU EH$ Jhar g_ñ`m ~Z
OmVm h¡& ñWb àXÿfU Ohm H$m dht ahVm h¡, V~
VH$ OH$ VH$ {H$ H$moB© Cgo gm\$ Z H$ao& ŷ{_
àXÿ{fV hmo Vmo àXÿ{fV hr ah OmVr h¡& ~§Oa hmo
JB© ŷ{_ gXm Ho$ {bE ~§Oa hr ah OmVr h¡&

h_ OmZVo h¢ {H$ ßbm{ñQ>H$ g¡H$S>m| df© VH$
bwßV Zht hmoVm O~{H$ {d{H$aU H$m Xwîà^md
Bggo ^r Xg JwZm b§~o g_` VH$ ahVm h¡&
BgH$m AW© `h h¡ {H$ ao{S>`moY_u ì`W© nXmWm] H$mo
^y{_ _| X~m XoZo na CgH$m à^md AZ§V H$mb
VH$ ~Zm ahVm h¡&

àXÿfU H$m g~go ~S>m à^md hmoVm h¡ {H$
^y{_ ì`dhma `mo½` Zht ahVr & ^y{_ H$m {OVZm

Á`mXm Cn`moJ {H$`m OmVm h¡ CVZm Cg_| àXÿfU
_| H$_r AmVr h¡& Ohm± J«m_rU ̂ y{_ H$m ~S>m ̂ mJ
h¡ dhm± àXÿfU ~S>r g_ñ`m Zht bJVm {H$ÝVw
Ohm± H¥${f `mo½` ^y{_ ~hþV H$_ h¡ Am¡a OZg§»`m
bJmVma ~T>Vr h¡ dhm± ŷ{_ H$m ~§Oa ahZm ~S>r
g_ñ`m h¡&

àXÿ{fV ñWmZ H$m Cn`moJ ̂ dZ {Z_m©U H$aZo
`m H¥${f Ho$ {bE {H$`o OmZo, XmoZm| AdñWmAm| _|
g_ñ`m ~T> OmVr h¡& Eogr ŷ{_ na ~Zm ò J ò
_H$mZm| _| ahZo dmbo n[admam| H$m OrdZ àXÿfUm|
go à^m{dV hmoVm h¡&

`{X CZ ñWbm| H$mo C{MV T>§J go gm\$ Zh§r
{H$`m J`m& Xÿ{fV ñWbm| go ̂ yOb ̀ m dhm± àdm{hV
hmoZo dmbr Z{X`m| go {b`m OmZo dmbm Ob `{X
nrZo Ho$ {bE Cn`moJ _| bm`m OmVm h¡ Vmo dh
Xÿ{fV hmoVm h¡& ^y{_ ^aU Ho$ ñWmZ, IXmZm| _|
H$m_ H$aZo `m AÝ` àH$ma go àXÿ{fV ^y{_ Ho$
Hw$N> Xÿa [ñWV ñWmZm| na ^r g_ñ`mAm| AmVr h¡&

Eogo ñWmZm| na dfm}, XeH$m| VH$ {d[^ÝZ
H$maUm| go H¢$ga O¡go amoJ {dH${gV hmoVo h¡ Am¡a
Bgo à_m{UV H$aZm ~hþV H${R>Z hmoVm h¡ {H$
H¢$ga {H$gr n`m©daU àXÿfU Ho$ H$maU hþAm h¡&
{deofVF$ O~ bmoJ AnZo OrdZ _| ~hþV go Ka
~XbVo h¡| Vmo nVm bJmZm H${R>Z hmoVm h¡ {H$
àXÿfU H$hm±-H$hm± \¡$bm h¡& àXÿfU EH$ ñWmZ go
Xÿgao ñWmZ na {d{^ÝZ àH$ma H$m hmoVm h¡& ^y{_
àXÿfU go Ob òmoV àXÿ{fV hmoVo h¡ Am¡a Bg
àH$ma g_ñ`mAm| H$s gr_m Zhr ahVr Am¡a CZH$m
{ZYm©aU bJ^J Ag§^d hmo OmVm h¡&

h_ Hw$N> àXÿfH$m| Ho$ à^md OmZVo h¢ &
CXmhaU Ho$ {bE erem Omo EH$ {df¡br ^mar
YmVw h¡, BgH$m _Zwî` Ho$ ñdmñÏ` na g^r àH$ma
go ~wam à^md nS>Vm h¡& BgHo$ H$maU ~À Mm| Ho$
{dH$mg (~m¡pÕH$ ñVa) _§o H$_r AmVr h¡& Hw$N>
agm`Z H¢$ga OZH$ hmoVo h¢ Am¡a Hw$N> AÝ` go
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OÝ_OmV amoJ O¡go ôX` amoJ BË`m{X CËnÝZ hmoVo
h¢&

^y{_ àXÿfU Xwîà^md ~hþV A[YH$ h¡ Am¡a
BÝh| VrZ g_yhm| _| aIm Om gH$Vm h¡& O¡go…

1. hm{ZH$maH$ agm`Z ̂ moOZ l¥§Ibm _| àdoe
H$aHo$ O¡d agm`{ZH$ {H«$`mAm| H$mo ~m{YV
H$aVo h¢ &

2. nmZr H$s éH$mdQ> Am¡a bdUr`Vm Ho$
H$maU ^y{_ ~§Oa hmo OmVr h¡&

3. {df¡bo agm`Z nm¡ám| H$s d¥{Õ Am¡a O§Vw
OrdZ H$mo à^m{dV H$aVo h¢ &

H¥${f g§~§Yr
z {_Q²>Q>r H$s Cd©aH$Vm _| H$_r
z ZmBQ´>moOZ Ho$ pñW[aH$aU _| H$_r
z Vmbm~m| Am¡a Obme`m| _| JmX H$m O_m

hmoZm&
z \$gb CËnmXZ _| H$_r &
z nmofH$ VËdm| Am¡a {_Q²>Q>r H$m ^mar

ZwH$gmZ&
z ^yjaU H$s ~T>moÎmar
z ^y{_ Ho$ nmXn Am¡a O§VwAm| _| Ag§VwbZ

Am¡Úmo{JH$
z hm{ZH$maU agm`Zm| H$m ŷVb Ob _|

àdoe
z n`m©daU V§Ì _| Ag§VwbZ
z àXÿfH$ J¡gm| H$m [agmd
z ñdmñÏ` g_ñ`m H$maH$ ao{S>̀ moY_u {d{H$aU
z ^y{_ _| bdUm| H$s ~T>Vr _mÌm
z dZñn{V`m| H$s H$_r

eharH$aU
z Zm{b`m| H$m ê$H$Zm
z joÌmo§ H$m Ob ^amd(~mT>)

z OZVm Ho$ ñdmñÏ` H$s g_ñ`m
z no`Ob òmoVm| H$m àXÿfU
z ^y{_ _| bdUm| H$s ~T>Vr _mÌm
z H$Mao Ho$ à~§YZ H$s g_ñ`mE§

_¥Xm àXÿfU H$s XrK©H$mbrZ n`m©daU na à^md
n`m©daU go g§X^© _| {_Q²>Q>r H$m àXÿfU AHo$bo

hr ~hþV CJ« hmoVm h¡& àXÿ{fV {_Q²>Q>r _| ^moOZ
nXmWm] H$s H¥${f Zht H$s Om gH$Vr, Š`m|{H$
àXÿfH$ agm`Z ^moOZ _| àdm{hV hmoH$a Cgo
ImZo dmbm| Ho$ ñdmñÏ` Ho$ à^m{dV H$aVo h¢ &

àXÿ{fV ^y{_ _| H¥${f na nhbo Vmo \$gb H$s
CËnmXZ hr H$_ hmoVr h¡& Xÿgao H$_ \$gb hmoZo
Ho$ H$maU {_Q²>Q>r H$m jaU ^r A[YH$ hmoZo bJVm
h¡& {_Q²>Q>r Ho$ jaU go àXÿfH$ H$m \¡$bmd Eogo
ñWmZmo na ^r hmoZo bJVm h¡, Ohm± `o nhbo Zht
Wo&

àXÿfUmo§ Ho$ H$maU {_Q²>Q>r H$s ~wZmdQ>, CgHo$
gyú_ Ord Omo Cg_| ahVo h¢ g~ n[ad{V©V hmo
OmVo h¢ & `{X {H$gr ñWmZ _| ahZo dmbo Hw$N>
Ord ZîQ> hmo OmVo h¢ Vmo CZ na {Z^©a ahZo dmbo
AÝ` Ordm| H$mo ^r dh ñWmZ N>moS> XoZm nS>Vm h¡,
Š`m|{H$ CZH$mo ^moOZ Z {_bZo go ^r _a gH$Vo
h¢ Am¡a Bg àH$ma {_Q²>r Ho$ àXÿfU go nyam n[a{ñW{V
V§Ì hr ~Xb OmVm h¡&
_¥Xm àXÿfU H$m {Z §̀ÌU

{_Q²>Q>r Ho$ àXÿfU Ho$ {Z`§ÌU Ho$ {bE _¥Xm
jaU H$mo amoH$Zo H$s gbmh Xr OmVr h¡& g§doXZerb
ñWmZm| _| ^dZ {Z_m©U H$mo gr{_V {H$`m Om`&
gm_mÝ`V… h_| Cd©aH$m| Am¡a H$sQ>ZmeH$m| H$m Cn`moJ
H$_ H$aZm Mm{hE & ̀ {X H$_ Cn`moJ nwZ… Cn`moJ
Am¡a nwZ… MH«$U H$s Zr{V AnZm`r Om` Vmo
àXÿfU g_ñ`m ̂ r KQ>Vr h¡& Bggo R>mog An{eîQ>m|
_| ^r H$_r AmVr h¡&
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‹agm`{ZH$ Cd©aH$m| Am¡a H$sQ>ZmeH$m| Ho$ Cn`moJ
H$m KQ>mZm

O¡{dH$ ImXm| Am¡a O¡{dH$ H$sQ>ZmeH$m| nÕ{V
H$m Cn`moJ H$aHo$ h_ agm`{ZH$ ImX Am¡a
H$sQ>ZmeH$m| Ho$ Cn`moJ H$mo H_ H$a gH$Vo h¢&
Bggo {_Q²>Q>r Ho$ àXÿfU H$mo Ý`yZV_ {H$`m Om
gH$Vm h¡&
dñVwAm| H$m nwZ… Cn`moJ

ßbm{ñQ>H$ H$s dñVwAm| H$m Cn`moJ H$aZm H$_
{H$`m OmZm Mm{hE & `{X Cn`moJ H$aVo h¢ Vmo
BZ dñVwAm| Ho$ Ho$db EH$ ~ma Cn`moJ H$aZo Ho$
~Om` h_ BÝh| H$B© ~ma Cn`moJ _| bm ò O¡go
H$m±M Ho$ nmÌ, ßbm{ñQ>H$ Ho$ W¡bo, nona, H$nS>o
BË`m{X H$mo H$B© ~ma Cn`moJ _| bm`m Om gH$Vo
h¡& Bggo ^r R>mog An{eîQ> Ûmam àXÿfU _| H$_r
AmEJr &
nXmWm] H$m nwZíMH«$U Am¡a nwZ… àm{ßV

`h _¥Xm àXÿfU H$m EH$ Cn ẁŠV _mJ© h¡&
nona Am¡a Hw$N> àH$ma Ho$ ßbm{ñQ>H$ Am¡a H$m±M H$mo
nwZíMH«$U {H$`m Om gH$Vm h¡& Bggo H$Mao H$s
_mÌm _| Vmo H$_r Am`oJr gmW hr àmH¥${VH$
g§gmYZm| H$mo ~Mm`m Om gH$Vm h¡& CXmhaU Ho$
{bE EH$ Q>Z nona Ho$ nwZíMH«$U go 17 noS>m| H$mo
H$mQ>Zo go ~Mm`m Om gH$Vm h¡&
nwZ…dZrH$aU

^y{_jaU Am¡a _¥Xm àXÿfU H$mo amoH$Zo Ho$
à`mg _| dZm| H$s nwZ… ñWmnZm EH$ ~ohVa H$m`©
h¡& Kmg go ì`W© nS>r ^y{_ H$mo T>H$ XoZo go ~mT>
Am¡a ̂ yjaU H$mo amoH$m Om gH$Vm h¡& \$gb n[adV©Z
AWdm {_{lV \$gbm| Ho$ Ûmam ŷ{_ H$s Cd©aH$Vm
H$mo gwYma gH$Vo h¢&
R>mog An{eîQ> H$m à~§YZ

^y{_ na R>mog ì`W© nXmWm] H$m O_md h_mao
{bE ~S>r g_ñ`mE§ n¡Xm H$aVm h¡& H$Mao H$mo

{H$gr ñWmZ na \|$H$ XoZo go Bg g_ñ`m H$m hb
Zhr hmoVm& H$Mam S>mbZo Ho$ {bE ~hþV ~S>o ^y
^mJH$s Amdí`H$Vm hmoVr h¡&

CXmhaU Ho$ {bE Am§Y« àXoe _| 32 ~S>o eha
Am¡a ZJa h¡&

à{V ì`{ŠV Am¡a 364  H$Mam à{V{XZ
CËnm{XV hmoVm h¡& BVZr ~S>r g§»`m Omo BZ
eham| _| ahVr h¡ CgH$m gmam H$Mam O_m H$aZo
Ho$ {bE h¡Xam~mX eha {OVZm ~S>m ñWb (590
dJ© {H$._r.) df© 2012 VH$ Mm{hE &

Bg{bE R>mog H$Mao Ho$ {ZñVmaU Ho$ {bE
AZwHy$b ñWmZm§Va Am¡a C{MV ñWmZm| VH$ nhþ±MmZm
VWm gwa{jV T>§J go {ZñVmaU Amdí`H$ h¡ {Oggo
n`m©daU gwa{jV ah gHo$ &

Am¡Úmo{JH$ H$Mao H$m ^m¡{VH$, agm`{ZH$ Am¡a
O¡{dH$ CnMmaU {H$`m OmZm Mm{hE, {Oggo dh
H$_ hm{ZH$maN˛ ah gHo$ & Aåbr` Am¡a jmar`
An{eîQ>m| Ho$ nhbo CXmgrZ ~Zm`m Om`&
AKwbZerb nXmW© `{X O¡d AnKQ>Z Ho$ `mo½` hmo
Vmo CÝh| CnK{Q>V hmoZo Ho$ {bE {Z §̀{ÌV n[a{ñW{V`m|
_| aI| CgHo$ ~mX {ZñVm[aV H$a| &

hm{ZH$maH$ Ad{eîQ>m| Ho$ ^§S>maU Ho$ {bE
Jhao Hw$E§ `m ^y ^aU H$mo gwa[jV ~Z`m Om`&

{MÌ{MÌ{MÌ{MÌ{MÌ-9 Waste Management
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H$Mam H$mo aIZo Ho$ ñWmZm| go Xÿa Jhao ñWmZm| _|
aIZm à~§YZ H$m ~ohVa Am¡a AnZmZo ̀ mo½` Cnm`
h¡& Eogo ñWmZm| H$m MwZmd n`m©daU Am¡a OZ{hVm|
H$m Ü`mZ aIVo hþE H$aZm Mm{hE& H$B© An{eîQ>m|
Ho$ Obm H$a ^r {ZñVmaU {H$`m OmVm h¡ {H$ÝVw
Bg_| ~hþV IM©, dm ẁ àXÿfU Am¡a ~S>r _mÌm _|
amI Adeof H$s g_ñ`m hmoVr h¡&

H$Mao H$mo dmVmdaU H$s AmŠgrOZ H$s {Z §̀{ÌV
_mÌm H$mo Cn{ñW{V _| {Z`§{ÌV nÕ{V go XhZ
(H$å~ñMZ-nm`amo{b{gg) H$aZr ^r EH$ nÕ{V
h¡& `h ObmZo H$m n`m©`h¡& Bggo CËnÝZ J¡go
Am¡a Vab H$m Cn`moJ B©>>±YZ Ho$ ê$n _| {H$`m Om
gH$Vm h¡& bH$S>r, Zm[a`b VmS> Ho$ ì`W©, _H$B©
Ho$ Ry>±R>, H$mOw Ho$ {N>bHo$, YmZ H$m ^y±gm Am¡a
{VZHo$, bH$S>r H$m ~wamXm BË`m{X Ho$ nm`amo{b{gg
go H$mo`bm àmß V hmoVm h¡ Am¡a gmW hr H$mobmVa
{_WmBb AëH$mohb, E{ñQ>H$ Aåb E{gQ>moZ VWm
BªYZ J¡g BË`m{X àmßV hmoVo h¢ &

åT∫ uåT™ Am¡a Kaoby  H$Mao Ho$ O¡d AnK{Q>V
^mJ Ho$ dm`dr` `m {Zdm©V AnKQ>Z go O¡{dH$
ImX àmßV hmoVr h¡& newAm| Ho$ Jmo~a go _rWoZ
J¡g {ZH$bVr h¡ {Ogo Jmo~a J¡g ßbm§Q> _| à{H«$`m
H$amZo go BªYZ J¡g Am¡a AÀN>r ImX àmßV hmoVr
h¡&
O¡{dH$ CnMma (Bio Remediation)

O¡{dH$ CnMma AWm©V àXÿfU H$mo hQmZo Ho$
{bE Ordm| H$m Cn`moJ H$aZm h¡& `h {_Q²>Q>r `m
nmZr go Xÿ{fV dñVwAm| H$mo gm\$ H$aZo Ho$ {bE
agm`Zm| H$m Cn`moJ, XhZ, {ZXÿ©fU `m ^y ^aU
_o X\$Z H$aZo go {~ëHw$b {^ÝZ h¡& {_Q²>Q>r nmZr

`m VbN>Q> BË`m{X _| nm`o OmZo dmbr n`m©daU
H$s g_ñ`mAm| H$m g_mYmZ gyú_ Ordm| Ho$ Cn`moJ
_| {_bVm h¡& O¡{dH$ CnMma _| nm¡Ym| H$mo ^r
H$m_ _| {b`m OmVm h¡& Bgo nmXn CnMma H$hVo
h¢ & Hw$N> AH$m~©{ZH$, O¡go YmVwAm|, O¡{dH$ àXÿfH$
Am¡a {d{H$aU Xmof H$mo H$_ H$aZo Ho$ {bE O¡{dH$
CnMma YmVw àXÿfH$mo H$mo H$mQ>Zo `mo½` \$gbm| Ho$
ê$n _| g§K{ZV H$aHo$ XhZ H$aHo$ `m {~Zm Obm ò
^y ^aU _| JmS> {X`m OmVm h¡ Am¡a CZH$s amI
~Zm Xr OmVr h¡& nmam Am¡a gobo{Z`_ Xmo YmVwE
h¢ Omo n[a`moOZmAm| go grYo dmînrH¥$V hmoH$a
dmVmdaU _o§ {_b gH$Vr h¢ &
àmH¥${VH$ ñWb àXÿfU

ŷH$ån, ŷñIbZ, ~d§S>a Am¡a ~mT> Ho$ g_`
àmH¥${VH$ ê$n go ñWb àXÿfU hmoVo h¢ & BZ g^r
go Omo {ñW{V CËnÝZ hmoVr h¡ Cgo AmgmZr go
gm\$ Zht {H$`m Om gH$Vm Am¡a à^m{dV joÌm§
H$mo g§VwbZ H$s {ñW{V àmßV H$aZo _| H$B© df© bJ
OmVo h¢ & ̀ o àmH¥${VH$ AmnXmE§ àXÿfU H$s g_ñ`m
_| gmW-gmW AZoH$ nr{S>Vm| H$mo ~oKa H$a XoVo h¢&
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ŷ g§ajU
{_Q²>Q>r g~go _hËdnyU© àmH¥${VH$ g§gmYZm|

_| go EH$ h¡& Ob Ho$ g§ajU H$s VwbZm _| ŷ{_
g§ajU Ho$ {df` _| ~hþV hr H$_ ~mV H$s OmVr
h¡& gd©ì`m{n {_Q²>Q>r H$mo ~hþYm ~hþV hëHo$ {b`o
OmVm h¡& h_ BgH$s gwajm Ho$ {df` _| Am¡a
àmH¥${VH$ g§gmYZ Ho$ ê$n _| BgHo$ {df` _|
H$^r Zht gmoMVo& bo{H$Z Bg àmH¥${VH$ g§nXm
H$mo ~MmZo H$s AË`ÝV Amdí`H$Vm h¡& _¥Xm
g§ajU Ho$ AZoH$ Cnm` h¡ O¡go ñdñW O¡{dH$
H¥${f Aä`mg Am¡a Kaoby _¥Xm g§ajU Ho$ Cnm`
BË`m{X &

noS> bJmZm

h_ OmZVo h¢ {H$ noS>m| H$s OS>| {_Q²>Q>r H$mo
_O~yVr go nH$S>o ~m±Yo aIVr h¡& O¡go-O¡go noS>
H$s D±$MmB© ~T>Vr h¡ BgH$s OS>o ^r JhamB© _|
{_Q²>Q>r Ho$ ^rVa ~T>Vr h¡& dZñn{V`m| go ~±Yr
hþB© {_Q²>Q>r H$s naVm| H$mo ZîQ> hmoZo go ~MmVr h¡&
dZñn{V`m± hdm nmZr Am¡a VoO ~hmd Ho$ {bE
ê$H$mdQ> H$m H$m`© ^r H$aVr h¡§ &

grT>r `m N>V

^yg§ajU H$s EH$ ~hþV hr AÀN>r nÕ{V h¡&
nhm{S>`mo na H¥${f Ho$ {bE H$Q>md H$aHo$ ~Zm ò
J ò AZoH$ ñVa grT>r O¡go {XIVo h¢ & Bgr H$maU
Bgr grT>m ̀ m N>V ~ZmZm H$hVo h¢ & BZ grT>rXma
H$Q>mdm| Ho$ H$maU nmZr H$m VoOr go ~hmd Zhr
hmoVm & Bggo {_Q²>Q>r nmZr Ho$ gmW ~hH$a OmZo
H$s nÕ{V Yr_r hmo OmVr h¡& H$B© ñWmZm| na
nhm{S>`m| Ho$ A^md _| nËWam| H$mo Jmao Ho$ {~Zm
hr EH$ Xÿgao na aI H$a OmoS> H$a Bg àH$ma
ŷVb H$s naVo ~Zm`r OmVr h¡&

OmoV{d{hZ H¥${W
H¥${f Ho$ {bE hb MbmH$a {_Q²Q>r H$mo V¡`ma

H$aZm OmoVmB© H$hbmVm h¡& OmoV{d{hZ H¥${f H$m
AW© {_Q²>Q>r H$mo {~Zm N>moS>o \$gb CJmZo H$m H$m`©
h¡& OmoVmB© H$s {H«$`m {_Q²>Q>r _| Cd©aH$ {_bmZo
Bggo H$Vmao ~ZmZo Am¡a gVh H$mo ~wAmB© Ho$ {bE
V¡̀ ma H$aZo Ho$ {bE bm^Xm`H$ h¡& naÝVw Bggo
CgH$s g§aMZm H$_ hmoZo O¡{dH$ nXmWm] Ho$ Zï>
hmoZo Am¡a _¥Xm Ordm| Ho$ _aZo H$m ̂ ` ̂ r hmoVm h¡&
BZ {dn[aV {ñW{V`m| go ~MmZo Ho$ {bE IoVm| _|
OmoVmB© Ho$ {~Zm \$gb CJmB© OmVr h¡&
n[a{Y _| hb MbmZm

T>mby joÌm| _| T>bmZ H$s n[a{Y aoIm _| hb
MbmZo go T>bmZ H$m PwH$md H$_ hmo OmVm h¡
Š`m|{H$ ~rM-~rM _| {_Q²>Q>r CR>mZ ~ZmVr h¡& Bg
àH$ma H¥${f H$m Cn`moJ T>bmZ dmbo joÌm| _| ~hþV
Cn`moJr hmoVm h¡& Bggo T>bmZm| na nmZr Ho$
~hmd H$mo Yr_m H$aVm h¡& Bg àH$ma T>bmd na
{_Q²>Q>r ̂ r ~hH$a OmZo go ~MVr h¡& BgHo$ A{V[aŠV
nmZr ^r {_Q²>Q>r _| [ag H$a OmVm h¡&
\$gb A§VaU

H$wN> amoJmUw {_Q²>Q>r _| ^r ~Mo ahVo h¢  Am¡a
Z`r \$gb na AmH«$_U H$a gH$Vo h¢ & `{X EH$
hr àH$ma H$s \$gb IoV _| bJmVma H$B© ~ma ~moB©
OmVr h¡ Vmo `h IVam ~hþV A[YH$ ~T> OmVm h¡&
Bggo {_Q²>Q>r H$s nmofH$Vm _§o ̂ r H$_r AmVr h¡& BZ
{dn[aV à^mdm| go ~Mmd Ho$ {bE \$gb A§VaU/
\$gb n[adV©Z H$mo Cn`moJ {H$`m OmVm h¡& Bg
nÕ{V _| Ag_mZ àH$ma H$s \$gbm| H$mo ~mar-~mar
go CJm`m OmVm h¡& O¡go {H$gr df© Johÿ± ~mò m Om`
Vmo AJbo VrZ Mma dfm}² VH$ Johÿ± H$mo N>moS>H$a AÝ`
àH$ma Ho$ n[adV©Z go {_Q²>Q>r H$s ~ZmdQ> Am¡a
Cd©aH$Vm _| gwYma hmoVm ahVm h¡ Am¡a Johÿ§± H$s
\$gb na amoJm| H$m IVam Zht ahVm &
_¥Xm pH

{_Q²>Q>r _| Aåbr` `m jmar` àXÿfH$m| H$s
{_bmdQ> `m Aåb dfm© Ho$ H$maU {_Q²>Q>r pH na
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{dn[aV à^md nS>Vm h¡& {_Q²>Q>r _| nmofH$ VËdm|
H$s CnbãYVm H$m {ZYm©aU {_Q²>Q>r Ho$ pH go
hmoVo h¡& nm¡Ym| Ûmam nmofH$ VËdm| H$s CnbãYVm
H$m {ZYm©aU pH na AmYm[aV hmoVm h¡& {_Q²>Q>r
Ho$ pH Cn`wŠV _yë` H$mo ~Zm`o aIZm {_Q²>Q>r Ho$
g§ajU H$mo EH$ à_wI ^mJ h¡&
{_Q²>Q>r H$mo nmZr XoZm

h_ nm¡Ym| H$mo nmZr XoVo h¢, bo{H$Z Š`m h_
{_Q²>Q>r H$mo nmZr XoVo h¢& CÎma ZH$mamË_H$ h¡ Vmo
h_| Mm{hE {H$ h_ {_Q²>Q>r H$mo ^r CgH$s gwajm
Ho$ {bE nmZr go gtMo nm¡Ym| Ho$ gmW-gmW {_Q²>Q>r
_| ^r nmZr XoZo go hdm Ûmam CgH$m jaU amoH$m
Om gH$Vm h¡&‹

bdUr`Vm à~§YZ
{_Q²>Q>r _§o bdUm| H$m O_md A[YH$ hmoZo go

bdUm| H$m ZH$mamË_H$ à^md Cg_§o CJm`r OmZo
dmbr \$gbm| na nS>Vm h¡& {_Q²>Q>r H$s bdUr`Vm
{_Q²>Q>r Ho$ dZñn{V OrdZ H$m {ZYm©aU H$aVr h¡&

dZñn{V`m| H$s _¥Ë ẁ go _¥Xm-jaU H$m H$maU
~ZVr h¡& Bg{bE {_Q²>Q>r _§o bdUm| H$s _mÌm H$m
{Z`{_V aIZm ŷ g§ajU H$m namoj nÕ{V h¡&
™wtÁ Ord

H|$MwE O¡go AÝ` Ord ^y{_ H$mo bm^ nhþ±MmVo
h¢& Bg{bE CZH$s Cn{ñW{V H$mo ~T>mdm XoZm
Mm{hE& Ho$§MwE {_Q²>Q>r H$mo hdmXma ~ZmVo h¢ Am¡a
Bggo ñWyb nmofH$m| H$s CnbãYVm ~T>Vr h¡& BZgo
{_Q²>Q>r H$s {N>{ÐbVm ^r ~T>Vr h¡& ghm`H$ Ord
{_Q²>Q>r H$s Cd©aH$Vm ~T>mVo h¢ Am¡a _¥Xm g§ajU
Ho$ VËd ^r h¢ &
AÝVaO{ZV \$gb|

ñWmZr` \$gb bJmZo go ^r ŷ{_ H$m g§aj_
hmoVm h¡& Am`mVrV \$gbo `{X CJmB© OmVr h¡
V~ ^r IoVm| Ho$ {H$Zmao-{H$Zmao ñWmZr` \$gbo
hr CJmZr Mm{hE, {Oggo ^yjaU H$mo amoH$Zo Am¡a
ŷg§ajU _| ghm`Vm {_bVr h¡&

h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

Key words

Soil pollution, Organic soil, mycorrhiza, mineralisation, bio degradable
waste, non bio degradable waste, bio magnification, bio remediation,
Incineration, Pyrolysis, Phytoremediation, bio accumulation.

z h_mam n`m©daU, dmVmdaU, ̂ y{_ Ob Am¡a eyÝ` go ~Zm h¡& dmVmdaU _§S>b, MQ²>mZ _§S>b, Ob
_§S>b Am¡a O¡d _§S>bm| H$s Amngr à{H«$`m dfm] go dfm] VH$ bJmVma Mb ahr h¡&

z _Zwî` Am¡a O§VwAm| Ho$ H$m`©H$bmnm| go n`m©daU H$s ~ZmdQ> Am¡a O{Q>b àH¥${V Ho$ ~XbZo go
àXÿfU H$s g_ñ`m hmo ahr h¡&

z hdm, nmZr Ho$ gmW {_Q²>Q>r ^r EH$ àmH¥${VH$ g§gmYZ h¡ {Og_| I{ZOm|, Am¡a O¡{dH$ nXmWm]
Ho$ gmW hdm Am¡a nmZr H$m ^r {_lU hmoVm h¡ Am¡a O¡{dH$ nXmWm] Ho$ gmW hdm Am¡a nmZr H$m
^r {_lU hmoVm h¡ n¥Ïdr na {_Q²>Q>r g~go ~S>m Am¡a {d{dYVm nyU© n[a{ñW{V V§Ì h¡&
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z {_Q²>Q>r H$m {Z_m©U EH$ b§~r Am¡a O{Q>b à{H«$`m h¡ {Og_| 10 go 10,000 dfm|ª _| {_Q²>Q>r H$s naV
EH$ B§M V¡`ma hmoVr h¡& BgHo$ {Z_m©U _| _m¡g_ ^m¡Jmo{bH$ {ñW{V Ord Am¡a _mV¥-MQ²>mZ nXmW©
BË`m{X KQ>H$m| H$s à{V{H«$`mE§ hmoVr h¡&

z {_Q²>Q>r Ho$ JwUmo H$mo ^m¡{VH$, agm`{ZH$ Am¡a O¡{dH$ VrZ g_yhm| _| ~m§Q>m J`m h¡&
z {_Q²>Q>r H$s Cd©aH$Vm H$m BgHo$ JwUm| go K{ZîQ> g§~§Y h¡& Cd©aH$Vm AWm©V nmofH$ VËdm| H$s _mÌm

Am¡a ObYmaU j_Vm Am¡a {N>ÐVm Omo nm¡Ym| Ho$ OrdZ Ho$ {bE ghm`H$ hmoVo h¢ Am¡a nmofH$m| Ho$
grYo Cn`moJ go ñdV§Ì h¡&

z {_Q²>Q>r `m ñWb H$m àXÿfU AWm©V {_Q²>Q>r _§o {df¡bo `mo{JH$m|, agm`Zm| Am¡a ao{S>`moY_u nXmWm] `m
amoJ H$maH$m| H$s Cn{ñW{V Omo nm¡Ym| VWm O§VwAm| Ho$ OrdZ na {dn[aV à^md S>mbVo h¢ &

z {d[^ÝZ òmoVm| go n¡Xm hmoZo AZmdí`H$ nXmWm], Ad{eîQ>m|, H$Mam| Ho$ O¡{dH$ AnKQ>Z `mo½` `m
O¡{dH$ nXmWm] H$m gyú_ Ord, gab Am¡a {Q>H$mD$ N>moQ>o `mo{JH$m| _| ~Xb gH$Vo h¡& bH$S>r H$mJO
BË`m{X O¡{dH$ nXmW© O¡d AnKQ>Z `mo½` hmoVo h¢&

z ™ÁFN¿˛Ázu§Æ¬ N˛ÁÆ|ƒÁF| Ãz \Áz ÃÁ™T¿y Eú™Áuåo å“Î uN˛ÆÁ \Á ÃN˛oÁ “{ Gã“ı Biodegradable N˛“Á
\ÁoÁ “{@

z gyú_ Ord H$s à{H«$`m nXmWm] H$mo AnK[Q>V Zht H$a gH$Vr CZ nXmWm] H$mo O¡d AnKQ>Z
A`mo½`/O¡d AZnK{Q>V nXmW© H$hVo h¢ &

z ñWb àXÿfU _w»`V… JbV H¥${f Aä`mg, Am¡Úmo{JH$ An{eîQ> Am¡a ehar {H«$`m H$bmn BË`m{X
Ho$ H$maU hmoVm h¡&

z H$sQ>ZmeH$ S>rS>rQ>r BË`m{X {d{eîQ> hm{ZH$maH$ agm`Zm| H$s ^moOZ l¥§IbmAm| go JwOaVo hþE
CÀM ñVa na pñWV Ordm| _| O¡go {eH$mar ^jH$m| _| gm§ÐVm H$m ~T>Zm O¡{dH$ AmdY©Z H$hbmVm
h¡&

z _¥Xm jaU EH$ àmH¥${VH$ à{H«$`m h¡@ `h _åwî`mo§ Ho$ {d{^ÝZ {H«$`mH$bmnm| Ho$ H$maU _¥Xm jaU
Vrd« Am¡a AàmH¥${VH$ hmo OmVm h¡&

z {Zd©ZrH$aU, H¥${f {dH$mg, Vmn_mZm§ H$s A{V{df_VmE§ AdjonU Aåbdfm© BË`m{X Am¡a
_mZdr` H$m`© H$bmnm| Ho$ H$maU _¥Xm jaU ~hþV VoOr go hmoVm h¡&

z _¥Xm àXÿfU H$m dm`w Am¡a Ob àXÿfU go JhZ g§~§Y h¡ Am¡a BZHo$ H$maU n[a{ñW{V V§Ì _§o
Ag§VwbZ CËnÝZ hmoVm h¡ & BgHo$ hm{ZH$maH$ à^md nyar Vah ñnï> àH$Q> Zht hmoVo naÝVw {_Å>r
H$s Cd©aH$Vm _| H$_r AmVr h¡, {Oggo \$gb CËnmXZ KQ>Vm h¡& {_Q²>Q>r Ho$ nmofH$ VËd H$_ hmoVo
h¢, ^yVb Ob àXÿ{fV hmoVm h¡, XþJ©ÝY, OZVm Ho$ ñdmñÏ` H$s g_ñ`m BË`m{X Hw$N> à^md h¡ Omo
_Zwî`m| H$m Ü`mZ ItMVm Am¡a Bg g_ñ`m H$m g_mYmZ {ZH$mbZo Ho$ {bE gm|MZo na ~m{YV H$aVm
h¡&

z _¥Xm àXÿfU Ho$ {Z`§ÌU Ho$ AZoH$ Cnm` h¢, {OZ_| Cn`moJ KQ>mZm, nwZ… Cn`moJ Am¡a nwZ…
MH«$U, nwZ… dZrH$aU R>mog An{eîQ> H$m C{MV à~§YZ Am¡a O¡{dH$ CnMma g{å_{bV h¡&

z H¥${f Aä`mg Am¡a Ka-Ka Ho$ ñVa na {Z §̀ÌU Ho$ Cnm`m| H$mo AnZm H$a {_Q²>Q>r/_¥Xm g§ajU
nm`m Om gH$Vm h¡&
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1. _¥Xm àXÿfU H$s n[a^mfm {b{IE & AS1

2. agm`{ZH$ Cd©aH$/ImX \$gb Ho$ {bE Cn`moJr h¡& do n`m©daU Ho$ àXÿfU H$m H$maU {H$g àH$ma hmoVo h¢ ? AS1

3.  _mZdr` An{eîQ> Am¡a O§Vw An{eîQ> Ho$ {ZñVmaU H$s n`m©daU Am¡a {_Ì Am¡a bm^H$mar nÕ{V
H$m dU©Z H$s{OE &AS1

4. CÚmoJm| Ho$ {deof àXÿ H$ nXmW© Ho$ H$maU hmoZo dmbo àXÿfU H$mo KQ>mZo Ho$ {bE Š`m {H$`m OmZm
Mm{hE&AS1

5. {M{H$Ëgr` An{eîQ> Š`m h¡& Bgo KmVH$ `m hm{ZH$maH$ H$Mam Š`m| H$hVo h¢?{M{H$Ëgr` An{eîQ>
Ho$ {ZñVmaU H$m gwa{jV _mJ© Š`m h¡? AS1

6. H¥${f H$m`m] _| go H$m¡Z {_Q²>Q>r H$mo à^m{dV H$aVo h¢? `o à^md gH$mamË_H$ h¡ `m ZH$mamË_H$ {H$g
ê$n _| {_Q²>Q>r na Aga S>mbVo h¢ &AS1

7. AmnHo$ IoVm| H$mo g~go bm^ hmo Eogo gH$mamË_H$ à^mdm| Ho$ Aä`mg H$mo AnZo {dMma AZwgma
H«$_m§H$ Xr{OE &AS1

8. {_Q²>Q>r H$s VrZ à_wI ^m¡{VH$ JwUdÎmmE§ Š`m h¡? AZH$m nm¡Ym| na Š`m à^md nS>Vm h¡&AS1

9. pH Š`m h¡? BgH$m {dñVma Š`m h¡? pH H$m _yë` ~hþV H$_ `m ~hþV A[YH$ hmoZo na {_Q²> Q>r
Ho$ Š`m ZH$mamË_H$ à^md hmoVo h¢ ?AS1

10._¥Xm Cd©aH$Vm {H$go H$hVo h¢? {_Q²>Q>r H$s Cd©aH$Vm Ho$ Š`m òmoV h¡?AS1

11.O¡{dH$ nXmW© Š`m h¢? nm¡Ym| Ho$ {bE BZH$m _hËd Š`m h¡?AS1

12.{_Q²>Q>r Ho$ O¡{dH$ nXmWm] Ho$ ñVa H$mo à^m{dV H$aZo dmbo KQ>H$ H$m¡Z go h¢? O¡{dH$ nXmWm] H$m ñVa
{H$g àH$ma ~T>Vm h¡?AS1

13. R>mog An{eîQ> ì`W© {H$go H$hVo h¢? R>mog An{eîQ> à~§YZ H$m g~go AÀN>m Aä`mg H$mo g_PmBE&AS1

14.O¡{dH$ CnMmaU Š`m h¡? Bggo _¥Xm àXÿfU Ho$ {Z §̀ÌU _| {H$g àH$ma ghm`Vm {_bVr h¡?AS1

15.{_Q²>Q>r H$s ~ZmdQ> {_Q²>Q>r Ho$ nmofH$ VËdm| H$mo {H$g àH$ma à^m{dV H$aVo h¢? BgH$m \$gb
CËnmXZ na Š`m à^md hmoVm h¡?AS2

16._¥Xm g§ajU h_mao {bE {H$g àH$ma _hËdnyU© h¡? `{X {_Q²>Q>r Ho$ ~Mmd Ho$ Cnm`m| H$mo Zhr
AnZm`m J`m Vmo Š`m hmo gH$Vm h¡?AS2

17.{_Q²>Q>r _| ahZo dmbo 5 Or{dV Ordm| Ho$ Zm_ ~VmBE & BZH$s {H$Z {H«$`mAm| H$m p_Q²>Q>r na à^md
nS>Vm h¡?AS4

18._¥Xm àXÿfU, BgHo$ H$maU Am¡a {Z §̀ÌU nÕ{V`m| N˛Á ƒm|å N˛∫åz Nz̨  u¬L LN˛ °¬ÁzYÁb| o{ÆÁ∫ N˛yu\L@AS5

19.AmJo {X ò J ò {MÝh (logo)  H$mo XoIH$a BgH$m AW© ~VmBE &AS5

20.ßbm{ñQ>H$ H$s W¡{b`m§ {H$g àH$ma n`m©daU Ho$ {bE KmVH$ h¢? AS6

21.AmnHo$ joÌ _§| _¥Xm àXÿfU H$s H$m¡Z gr g_ñ`mE§ h¡? g_ñ`mAm| H$s gy{M Ho$ gmW àË òH$ g_ñ`m
Ho$ {Z §̀ÌU H$s nÕ{V`m§ ^r gwPmBE &AS7

22.AmnHo$ joÌ _| AnZm`r OmZo dmbo F$UmË_H$ à^mdr Aä`mgm| H$mo Amn H«$_m§H$ Xr{OE {Og H«$_
_| Amn CÝh| hQ>mZm MmhVo h¢ &AS1

23.∫Á™Ó åz N˛“Á <<u™bΩby N˛Á ÀƒÁÀ·Æ ™“nƒúÓm| “{>> EÁú GÃz N{˛Ãz Ã™s|å N˛∫oz “{? AS7

kmZ gwYmakmZ gwYmakmZ gwYmakmZ gwYmakmZ gwYma
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H$|$MwE (Earthworm)

~hþV go {H$gmZm| H$mo nVm h¡ {H$ ^y{_ _§o
H|$MwE H$s Cn{ñW{V AZoH$ Amdí`H$ H$m «̀ H$aVo
h¢& nhbm do ^y{_ H$s gVh na nmXn Adeofm| Ho$
AnKQ>Z H$mo Vrd« H$aVo h¢ Am¡a _¥V nmXn nXmWm|ª
H$mo gVh go hQ>mVo h¢ & O¡{dH$ nXmWm] H$mo nMmZo
Ho$ g_` `o O¡{dH$ Am¡a I{ZO nXmWm] H$mo {_Q²>Q>r
Ho$ H$Um§o Ho$ gmW {_bmVo h¡ Am¡a Cn`wŠV AnZo
CËg{O©V nXmWm] go Cgo ^wa^wam ~ZmVo h¢ & Omo
{_Q²>Q>r H$s ~wZmdQ> H$mo gwYmaZo _| ghm`H$ h¡ &

H | $M wAm |  Û ma m
CËg{O ©V 5 J wUm
A[YH$ ZmBQ´>moOZ Am¡a
7 J wUm A[YH $
\$mñ\$m oag,11 JwUm
A[YH$ nmoQ>mg Am¡a 2 JwUm A[YH$ _¡½Zr{e` Ed§
H¡{ëe`_ hmoVo h¢ & H|$MwAmo Ûmam ~Zm`r J`r gwa§J
go dfm© Ob H$m àdmh Am¡a N>ZZ ~ohVa hmoVm h¡
VWm _¥Xm jaU `m Ob^amd amoHo$ OmVo h¢ &
TÁz§∫ §yb¬ (Dang Beetle)

Š`m AmnZo EH$ Xmo
MmoQ>o H$sQ>m| H$mo Jmo~a go
AnZo go ~hþV Ho$ Jmobm|
H$mo bwQ>H$mVo hþE XoIm
h¡& BZ H$sQ>m| H$mo TÁz§∫
§yb¬ H$hVo h¢& (`m IwObr H$sQ>) ò M_H$Xma
YmVw Ho$ a§J Ho$ hmoVo h¢ & `o Jmo~a Ho$ Jmobo Ho$ Š`m
H$aVo h¢ ? Jmo~a BZH$m ^moOZ h¡& Am¡a `o Jmo~a
Ho$ Jmobo ~ZmH$a bwT>H$m H$a _wbm`_ {_Q²>Q>r _§o
O_m H$aVo h¢& (BZHo$ AnZo ^ma go nMmg JwUm
A[YH$ ^m)

àOZZ H$mb _§o _mXm Jw~arbm Jmo~a _§o A§S>o
XoVr h¡& BgHo$ bmdm© Jmo~a ImH$a ~T>Vo h¡& ̀ o H¥${f
Ho$ {bE ~hþV _hËdnyU© H$m`© H$aVo h¢& Jmo~a H$mo
{_Q²>Q>r _§o X~mH$a Am¡a ImH$a nmofH$ VËdm§o Ho$
nwZíMH«$U Ûmam OrdZ H$s ̂ r ajm H$aVo h¢ AÝ`Wm
Jmo~a _ŠIr Am¡a AÝ` amoJH$maH$m| H$m Amdmg
~ZVm h¡&

AZoH$ Xoem| Zo AnZo Xoe _| Jw~arbm H$ àMbZ
àma§^ {H$`m h¡ Omo newnmbZ Ho$ {bE bm^H$mar h¡&
CÎmar WmBb¢S> _| BÝh| ̂ moOZ Ho$ ê$n _| H$m_ _o§ boVo
h¢ & MrZ _| gyIo Jw~arbo H$mo Am¡f{Y`m| Ho$ ê$n _|
boVo h¢ & H¥${f joÌm| _| Jw~[abo h[aV J¥h ^¡gm| Ho$
{ZH$mg H$mo H$_ H$aVo h¢ & àmMrZ B©{OßQ> {Zdmgr
BZH$s nyOm H$aVo Wo&

A§Q>mH$m©{Q>H$m H$mo N>moS>H$a Jw~arbo g^r _hmÛrnm|
_| nm`o OmVo h¢& `o dZm| go boH$a ao{JñVmZr
Amdmg VH$ _| ahVo h¢ & A[YH$V_ emH$mhmar
newAmo Ho$ _b H$mo ng§X H$aVo h¡& Hw$N> gd©^{j`m|
Ho$ _b na ^r Or{dV ahVo h¢ &

ò Z ò noS> CJmZo _| h_mar ghm`Vm H$aVo h¡&
newAm| Ûmam Im`o J`o ~rO AZnMo _b _| {ZH$b
OmVo h¡& ~rM Jmo~a Ho$ gmW Jw~arbo Ûmam O_rZ
_| X~m {X`o OmVo h¢ Am¡a OëXr hr A§Hw$[aV hmo
OmVo h¢&

EH$ ì`ñV g_W© Jw~arbm AnZo ^ma go 250
JwUm ^ma Jmo~a O_rZ _| X~m gH$Vm h¡&
ßbm{ñQ>H$ EH$ Xþ…ñdßZ Plastic : Nightmare

hëHo$, gñVo Am¡a _O~yV hmoZo Ho$ H$maU
ßbm{ñQ>H$ H$s dñVwE§ h_mao X¡{ZH$ OrdZ _| àdoe
H$a {b`m h¡& BgH$s ~hwV Iy{~`m± h¡ {H$ `h
~hþV {Q>H$mD$ hmoVm h¡& hëH$m Am¡a AmgmZr go
{H$gr ^r AmH$ma _| T>mbm Om gH$Vm h¡& BÝh|
Amdí`H$Vm Ho$ AZwHy$b Cn`moJ {H$`m OmVm h¡&
EH$ g_` _| Bgo M_ËH$m[aH$ nXmW© _mZm J`m

n[a{eîR>>
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Wm naÝVw A~ nyao {díd _| n`m©daU Am¡a ñdmñÏ`
Ho$ g§X^© _o g_ñ`m hmo J`m h¡& AnZr O¡{dH$
AZnK{Q>V àH¥${V Ho$ H$maU &

^maV _| ßbm{ñQ>H$ CÚmoJ VoOr go \¡$b ahm h¡&
ì`dgm{`H$ ê$n go _m¡{bH$ T>mMo, ^dZ {Z_m©U,
H¥${f, Cn^moŠVm dñVwAm|, Xÿa g§Mma, n¡H|$qOJ
BË`m{X AZoH$ joÌm| _| ßbm{ñQ>H$ H$m ̂ anya Cn`moJ
{H$`m Om ahm h¡& CÚmoJ d¥{Õ Ho$ gmW-gmW nyao
Xoe _| ~oH$ma ßbm{ñQ>H$ H$mo EH$Ì H$aZo dmbm| H$m
EH$ Omb ^r ~Z J`m h¡, {Oggo H$Mam ~rZZo
dmbo IarXZo dmbo ì`dgm`r Am¡a nwZ…MH«$U Am¡a
{d[^ÝZ CËnmXm| Ho$ ê$n _| nwZ… Cn`moJ _| bm`m
Om ahm h¡&

nma§n[aH$ ßbm{ñQ>H$ _Zwî`m| Am¡a dÝ` àm{U`m|
_| àOZZ g§~§Yr g_ñ`mAm| H$mo OmoS>m OmVm h¡&
AÜ``Z ~VmVo h¢ {H$ _Zwî`m| _| ewH«$mUwAm| H$s
g§»`m Am¡a JwUdÎmm _| H$_r `m¡Z Agm_Ý`mVmE§
Am¡a ñVZ H¢$ga Ho$ _m_bm| _| d¥{Õ {XImB© XoVr h¡&
ßbm{ñQ>H$ Ho$ CËnmXZ _| gh CËnmX S>m`mŠOrZ
CÀM ñVar` H¢$ga OZH$ Am¡a {df¡bm hmoVm h¡& ̀ h
agm`Z _mVm _| Am OmZo na ñVZ nmZ Ho$ gmW
{eewAm| _| ^r nhþ±M OmVm h¡& ßbm{ñQ>H$ H$mo
{deofV… nrdrgr na ObmZo na `h S>m`mŠOrZ
VWm â ẁam~ CËnÝZ hmoVo h¡ Am¡a dmVmdaU _| nhþ±M
OmVo h¢ & Bg{bE CËnmXZ _| {ZñVmaU VH$ ßbm{ñQ>H$
n`m©daU Ho$ {bE ~hþV hr g_ñ`m OZH$ h¡&

ßbm{ñQ>H$ BVZm A[YH$ Cn`moJ _| bm`m OmVm
h¡& BgH$m n`m©daU na à^md ^r CVZm hr
A[YH$ {dñV¥V h¡& ßbm{ñQ>H$ H$s W¡{b`m| H$mo Zm{b`m|
_| \|$H$ XoZo na do Zmbr àUmbr H$mo amoH$ XoVo h¡&
{_Q²>Q>r H$s gVh na hmo Vmo CgH$s {N>{ÐbVm _|
ê$H$mdQ> ~Z OmVm h¡ Am¡a ŷOb ZdrH$aU H$s
g_ñ`m hmo OmVr h¡& ßbm{ñQ>H$ Ho$ H$maU gyú_
Ordm| H$s H$m`© àUmbr _| ~mYH$ hmoVo h¢& newAm|

Ûmam {ZJb {bE OmZo na CZH$s _¥Ë ẁ H$m H$maU
~ZVo h¢ & ßbm{ñQ>H$ H$s W¡{b`m| go ^moOZ nXmW©
Xÿ{fV hmo OmVo h¢ Š`m|{H$ CZgo {df¡bo a§J nmZr
Ho$ gmW ̂ moOZ _| {_b gH$Vo h¢, gmW hr amoJmUwAm|
H$m hñVm§VaU ^r hmoVm h¡& dmñVd _| ^maV _|
ßbm{ñQ>H$ H$s W¡{b`m| H$mo ~S>m ^mJ bJ^J 60-
80% VH$ ì`W© Ho$ ê$n _| CËnm{XV hmoVm h¡& Bgo
nwZ… EH$Ì H$aHo, n¥WH$ H$aHo$ nwZíM{H«$V {H$`m
OmVm h¡& ~mH$s ~Mm hþAm ^mJ O_rZ na \¡$bm
Amgnmg H$mo J§Xm H$aVm, Iwbr Zm{b`m| _| ê$H$mdQ>
~ZVm h¡ `m Aà~§{YV H$Mao Ho$ ê$n _| \|$H$m
OmVm h¡& hm±bm{H$ {~IaZo dmbo ßbm{ñQ>H$ H$s
_mÌm ~hþV H$_ h¡ naÝVw BgHo$ H$maU n`m©daU
H$mo ^mar ZwH$gmZ hmoVm h¡>>± &

{díd Ho$ {dH${gV Xoem| _| ßbm{ñQ>H$ CÚmoJ
n`m©daU {_Ì Z_yZo H$s nhMmZ H$a br J`r h¡
Am¡a ßbm{ñQ>H$ An{eîQ> Ho$ nwZíMH«$U Ho$ bú`
Am¡a Ü`o` H$mo ^r {ZYm©[aV {H$`m J`m h¡& Bggo
ò à_wI ßbm{ñQ>H$ An{eîQ> H$m à~§YZ h¡& g§ñWmZ

OmnmZ, n`m©daU _| ßbm{ñQ>H$ H$m `yamonr` Ho$ÝÐ
_bo{e`m Ho$ ßbm{ñQ>H$ An{eï> à~§YZ H$m`m©Ýd`Z
~b, {Z_m©UH$Vm©, ZmJ[aH$ g§JR>Z, n`m©daU {dX
Am¡a OZVm Zo ßbm{ñQ>H$ Ho$ Cn`moJ Hw$N> _mZH$
Am¡a {Xem {ZX}e Am¡a {Z`_mdbr H$m {ZYm©aU
{H$`m h¡& Bg g_` n`m©daU {_Ì Am¡a O¡{dH$
CnKQ>Z `mo½` ßbm{ñQ>H$ H$m Z_yZm V¡̀ ma H$aZo
H$s ~S>>r Amdí`H$Vm h¡& _mZm{H$ Am§{eH$ ê$n go
AnKQ>Z `mo½` ßbm{ñQ>H$ H$mo {dH${gV {H$`m J`m
Am¡a Cn`moJ _| bm`m Om ahm h¡& hmb hr _|
noQ´>moagm`Z Ho$ ñWmZ na ZdrH$aU _m§S> na
AmYm[aV O¡{dH$ AnKQ>Z `mo½` ßbmpñQ>H$ H$m
{dH$mg {H$`m J`m h¡ Omo ì`dgm`rH$aU H$s
AdñWmAm| _| h¡&
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{nN>bo AÜ¶m¶ ‘|§ h‘Zo dmVmdaUr¶ àXÿfU
VWm nm[apñW{VH$-V§Ì H$m AÜ¶¶Z {H$¶m &
nm[apñW{VH$ V§Ì Ho$ g^r gOrd Ed§ {ZOud
KQ>H$ nañna gå~ÝY ñWm{nV H$a EH$ nm[apñW{V
H$s BH$mB© H$m {Z‘m©U H$aVo h¡& ¶h EH$ ñdMm{UV
ì¶dñWm h¡& ¶h ZdrZrH$aUr¶ ì¶dñWm H«${‘H$
Ed§ gwMmé ê$n go H$m¶© H$aVr h¡ na H$^r-H$^r
¶h hm{ZH$maH$ ¶m {dZmeH$mar ^r hmoVr h¡&
nm[apñW{V H$s V§Ì ‘| g§gmYZ hmoVo h¡ Omo BgH$m
nwZ…) MH«$sH$aU H$aVo h¢ &

àH¥${V ñd¶§ ‘| {d{^Þ amgm¶{ZH$ VËdm| H$m
^§S>ma g§{MV H$aVr h¡& Bgo hoVw ^m¡{VH$ AdñWm,
amgm¶{ZH$ ê$n VWm MH«$m| H$s J{V à‘wI H$maH$
h¡& àmH¥${VH$ MH«$ ‘| {H$gr VËd H$s AZmdí¶H$
‘mÌm hmo OmZo na BgH$s ^m¡{VH$ AdñWm ¶m
amgm¶{ZH$ ê$n ¶m MH«$m| H$m g§VwbZ Aì¶dpñWV
hmoV OmVm h¡& n[aUm‘ ñdê$n àXÿfU ’¡$bVm h¡&

AV… h‘| ¶h g‘PZm Oê$ar h¡ {H$ àH¥${V
{H$g Vah ñd¶§ H$mo ì¶dpñWV aIVr h¡ ? Am¡a
‘mZd {Z{‘©V J{V {d{Y¶m| H$m Bg ñd§M{bV
nm[apñW{V H$s BH$mB© na ³¶m à^md n‹S>Vm h¡&
Bgo g‘PZo Ho$ {b¶o h‘| CZ àmH¥${VH$ MH«$mo H$mo
g‘PZm Mm{h¶o Omo nmofH$ VËdm| H$m AmXmZ-

àXmZ H$a Bgo EH$ ñVa go Xÿgao ñVa VH$ Amoa EH$
AdñWm go Xþgao AdñWm ‘| ñdM{bV H$aVr h¡&
àH¥${V ‘| nmofH$ VËdm| (Amdí¶H$ VËd gOrd
H$moem Ho$ {bE) H$m dmVmdaU go Ordm| ‘| VWm
nwZ… dmVmdaU ‘| àdmh EH$ {ZpíMV ‘mJ© Ûmam
hmoVm h¡ Bgo O¡d-^y-agm¶Z MH«$ (biogeo-
chemical cycles) H$hVo h¡&

O¡d-^y-agm¶Z MH«$

O¡d ‘§S>b ‘| O¡{dH$ Ed§ AO¡{dH$ KQ>H$m| Ho$
~rM ñWm¶r AÝVa {H«$¶m åz O¡d ‘§S>b H$mo JË¶mË‘H$
na§Vw pñWa ê$n {X¶m h¡ BZ AÝV©a{H«$¶mAm| Ûmam O¡d
‘§S>b Ho$ {d{^Þ KQ>H$m| Ho$ ~rM nXmW© Ed§ D$Om©
H$m àdmh hmoVm h¡& n¥Ïdr na nXmWm] Ho$ àdmh H$mo
O¡d- ŷ-agm¶Z ‘mJ© {ZXz©u∆V H$aVm h¡& AmB¶o
h‘ BZ ‘| go Hw$N> à‘wI O¡d-^y-agm¶Z MH«$mo Omo
OmZo&

O¡d ̂ y agm¶Z MH«$m| N˛Áz O¡{dH$ ̂ m¡Jmo{bH$ ¶m
amgm¶{ZH$ ¶m ^m¡{VH$ agm¶Z ‘mJ© H$h gH$Vo h¡
¶h ‘mJ© n¥Ïdr na nmofH$ nXmWm] H$m Ka ¶m ̂ §S>ma
h¡& {Og‘| amgm¶{ZH$ ¶m O¡{dH$ nXmWm] H$m CÔJ‘
O~{H$ Hw$N> AH$m~m©{ZH$ àH¥${V Ho$ ^y¥-agm¶Z
(MhmZm| Ed§ {‘Å>r go àmßV) CX²J‘ hmo gH$Vo h¡&

O¡d- ŷ-agm¶Z-MH«$AÜ¶m¶

11 (Bio - Geo - Chemical Cycle)
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¶Ú{n H$B© nm[apñW{Vkm| (ecologists) Zo
Ob H$mo BZ MH«$m| ‘| ‘hËd Zht {X¶m h¡ dmñVd ‘|
Ob à‘wI VËd hmBS´>moOZ VWm Am³grOZ H$m
nyd©dVm© nXmW© h¡& Omo Hw$N> gOrdm| Ûmam AmYm[a¶
^moÁ¶ AUwAm| Ho$ {Z‘m©U ‘| {OZH$m à¶moJ àH¥${V
Ho$ H$B© Ord H$aVo h¡&

Ob EH$ gmd©̂ m¡{VH$ {dbm¶H$ h¡ gOrd H$moem
‘| AZoH$ {H«$¶mAm| Ho$ {bE ¶m Amdí¶H$ h¡, Bg{bE
h‘ Obr¶ MH«$ H$mo ^r Bg nmR> ‘| XoI|Jo& ¶Ú{n
àmH¥${VH$ nmofH$ VËdm| Ho$ ^§S>ma ‘| H$B© VËd
{dÚ‘mZ h¡ h‘ BZ‘| go Hw$N> à‘wI VËdm|  O¡go-
Am³grOZ ZmBQ´>moOZ VWm H$m~©Z Ho$ MH«$m| H$m
AÜ¶¶Z H$a|Jo&

Obr¶ MH«$     The Water Cycle
n¥Ïdr na CnbãY Ob H$m nyU© ^mJ n¥Ïdr ‘|

hr h¡, n¥Ïdr H$^r ^r Ob H$mo Z Vmo J«hU H$aVr
h¡ Z hr ¶hm± na Ob AÑí¶ hmoVm h¡  Ob N˛y
{Za§Va nwZ… MH«$sH$aU {H«$¶m hmoVr h¡& {Ogo Obr¶
MH«$ (hydrological or water cycle)H$hVo h¡&

ewÕ Ob H$s àH¥${V ‘| A{YH$ H$‘r h¡ n¥Ïdr
H$m bJ^J 97% Ob ‘hmgmJam| ‘| AmÀN>m{XV h¡
{g’©$ 3% Ob hr ewÕ Ob h¡, Bg‘| bJ^J 2%

Ob {h‘ZXr VWm Y«wdr¶ {h‘Q>mon ‘| ñWm¶r ê$n
go ~’©$ Ho$ ê$n ‘| g§K{ZV h¡&

Bg àH$ma Ho$db 1% ewÕ Ob CnbãY h¡&
nwZ… Bg‘| go 1/4 ̂ yJ ©̂Ob Ho$ én ‘| h¡& 0.009%

Ob Z{X¶m| Ed§ Vmbm~m| ‘| h¡& eof Ob gOrdmo
Ho$ eara ‘| ^y{‘ H$s Z‘r ‘| VWm dm¶w ‘§S>br¶
AmÐ©Vm ‘| h¡& O¬ g^r gOrd àm{U¶m| Ho$ eara
H$m EH$ ‘w»¶ KQ>H$ h¡&

‘Zwî¶ Ho$ eara H$m bJ^J 70% ̂ ma Ob h¡&
Ob H$B© O¡d agm¶Z ¶m§{ÌH$s¶m|, O¡go àH$me
ÃÊ≈¬z m, nmMZ VWm H$mo{e¶ ídgZ ‘| ghm¶H$
h¡, ¶h H$B© Obr¶ nm¡Yo O§VwAmo VWm gwú‘Ordmo
H$s Om{V¶m| H$m Amdmg h¡& Ob H$B© gOrdmo Ho$
{b¶o Cn¶moJr nXmWm} H$m MH«$sH$aU H$aZo ‘| gh^mJr
hr AV… h‘| h‘mar Obr¶-g§gmYZm| H$mo gwa{jV

aIZm Oéar h¡&

AmnZo XoIm h¡ {H$g àH$ma Obr¶
ñÌmoVmo go Ob dmînrH¥$V hmoVr h¡
VWm dmîn g§KQ>{ZV hmoH$a Ob dmîn
Ûmam dfm© hmoVr h¡&

dh gånyU© {H«$¶m {Og‘| Ob
dmînrH¥$V hmoH$a nwZ… dfm© Ho$ ê$n ‘|
n¥Ïdr na {JaVm h¡(Ob Ed§ Am|g Ho$
ê$n ‘|) VWm BgHo$ àdmh H$m ‘mJ©
O¡go ^y{‘ go ¶hm gmJam|, g‘wÐm| go

{MÌ{MÌ{MÌ{MÌ{MÌ-1 \¬yÆ YN¿˛
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AZoH$ ^mJm| Ûmam Z{X¶m| ™ı ^y J^©, Zmbo BË¶m{X
H$mo Obr¶ MH«$ H$hVo h¡&

Cnamoº$ VÏ¶m| Ho$ XoIVo hþ¶o Obr¶ MH«$ Æ“
EH$ ghO, Ed§ gab {H«$¶m Zht h¢& ŷ{‘ na
{JaZo dmbr g^r Ob Vwa§V g‘wÐ ‘| àdm{hV Zht
hmoVm h¡& Bg‘| go Hw$N> {‘Å>r Ûmam Ademo{fV H$a
ewÕ Ob Ho$ ê$n ‘| ^y{‘JV ^§S>ma ‘| g§{MV hmoVm
h¡&

ŷ{‘JV Ob H$m Hw$N> ^mJ gVh na PaZm|
Ho$ ê$n ‘| §“oÁ “{ ÆÁ h‘ BgH$m à¶moJ Hw$Am§ ¶m
b∞ y~doëg Ho$ ê$n ‘| H$aVo h¡& ñWbr¶ O§VwAm| Ed§
nm¡Ym| {d{^Þ OrdZ {H«$¶mAm| Ho$ {bE Ob Cn¶moJ ‘|
bm¶r OmVr h¡& ¶h Am³grOZ Ed§ hmBS´>moOZ H$m
CX²J‘ nXmW© h¡ Am¡a gOrdm| Ho$ {b¶o AmYm[a¶
H$m~©{ZH$ KQ>H$ h¡&

AmB¶o A~ h‘ Obr¶ MH«$ Ho$ Cg nhby H$mo
XoIo {OgH$m Aga Ob na ³¶m n‹S>Vm h¡& O¡go {H$
Amn OmZVo h¡ Ob EH$ AÀN>m {dbm¶H$ hmoZo Ho$
H$maU Bg‘| H$B© nXmWm] KwbZ erb h¡& AV… dfm©
H$m Ob H$B© KwbZerb àXÿfH$ nXmWm] H$m Vmbm~m|,
g‘wÐm| O¡go ómoVmo§ ‘| àdm{hV H$aVm h¡&

¶h àXÿfH$m| H$s Vrd«Vm H$mo ^r H$‘ H$aVm h¡
O~ Ob MÅ>mZm| go àdm{hV hmoVm h¡ AnZo gmW
KwbZerb QuåOmo H$m àdmh H$aVm h¡& Bg àH$ma
Z{X¶m± H$B© nmofH$ VËdm| H$mo ̂ y{‘ go g‘wÐ ‘| bo OmVr
h¡& BgH$m NĮ̈ Z ^mJ g‘wÐr Ordm| Ûmam úÁz m “zoÏ
à¶moJ {H$¶m OmVm h¡ VWm Hw$N> ̂ mJ g‘wÐ ‘| g§{MV
hmo OmVm h¡& Bg nyao MH«$ H$mo nyU© hmoZo ‘| bå~m g‘¶
bJVm h¡&

Xÿgar Amoa ¶h H$B© g§H$Q>m| H$mo {Z{‘©V H$aVm
h¡ O¡go Hw$N> hm{ZH$maH$ nXmW© O¡go  SO2 Ed§

ZmBQ´>moOZ Ho$ Am³gmBS> H$m Ob ‘| {dbrZrH$aU
hmoH$a Aåbr¶ dfm© Ho$ ê$n ‘| ŷ{‘ na {JaZm&

ZmBQ´>moOZ MH«$-----The Nitrogen Cycle
ZmBQ´>moOZ à‘wI dmVdaUr¶ KQ>H$ h¡ gmW hr

¶h àmoQ>rZ Ed§ Ý¶yp³bH$ Aåb Ho$ {Z‘m©U H$m à‘wI
KQ>H$ h¡& ZmBQ´>moOZ MH«$ ¶h EH$ O{Q>b O¡d-^y-
agm¶Z MH«$ h¡ {Og‘| ¶h (N2) go Cn¶moJr ê$n
‘| n[ad{V©V hmoVr h¡ & O¡{dH$ {H«$¶mAm| ‘| Cn¶moJr
h¡&

ZmBQ´>moOZ VËd EH$ ̂ ì¶ MH«$ (giant circle)
‘| {Za§Va Ky‘Vm h¡ ¶h dm¶w go {‘Å>r ‘| VWm nm¡Ym|
Ed§ O§VwAm| Ho$ eara ‘|, Amog ‘|, dm¶w ‘| nwZ…
àdoe H$aVm h¡ Bg {H«$¶m H$mo ZmBQ´>moOZ MH«$ H$hVo
h¡ g^r gOrdm| H$s d¥{Õ, ‘aå‘V Ed§ {dH$mg
H$m¶© hoVw N2 Amdí¶H$ h¡& ¶Ú{n dm¶w‘§S>b H$m
78% ^mJ N2 h¡& nm¡Yo Ed§ O§Vw Bg ê$n ‘| BgH$m
à¶moJ Zht H$a gH$Vo h¡&

AV… dm¶w‘§S>br¶ ZmBQ´>moOZ {deof ¶m¡{JH$mo ‘|
n[ad{V©V hmoVr h¡& {Ogo nm¡Yo {‘Å>r go Hw$N> O¡d
agm¶Z (amBOmo{~¶‘, ZmBQ́>mogmo‘mZmg OrdmUw Ûmam)
Am¡a ^m¡{VH$-agm¶Z ({~Obr Ho$ M‘H$Zo go)
{d{Y¶m| go J«hU H$aVo h¢&  O§Vw ZmBQ´>moOZ H$s
Amdí¶H$ ‘mÌm H$m o nm¡Ym| go àË¶j ê$n
(emH$mhmar) ¶m AàË¶j ê$n (‘m§gmhmar) go
J«hU H$aVo h¡&

ZmBQ´>moOZ MH«$ ‘| Hw$N> AdñWm¶o hmoVr h¡&

1.ZmBQ´>moOZ pñWarH$aU…

dm¶w‘§S>br¶ ZmBQ´>moOZ à‘wIV… {ZpîH«$¶ ê$n
(N2) ¶m A{H«$¶ ê$n ‘| àmá h¡ {Ogo Hw$N> hr O§Vw
Cn¶moJ H$a gH$Vo h¡& Bg{bE BgH$m| EH$ ^m¡{JH$
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‘| ¶m pñWa ê$n ‘| ~Xbm OmVm h¡ Bg {d{Y H$mo
ZmBQ´ >m oOZ pñWarH$aU H$hVo h¡& A{YH$m§e
dmVmdaUr¶ N2 O¡{dH$ {H«$¶mAm| go pñWa hmoVr
h¡, O¡go H$B© OrdmUw VWm Zrbh[aV e¡dmb
dm¶w‘§S>br¶ N2 H$mo AnZo emara ‘| pñWV H$a
gH$Vo h¡ ¶o ghOrdr hmoVo h¡ ¶m ñdV§Ì OrdZ
ì¶VrV H$aVo h¡& BZH$s ‘¥Ë¶w Ho$ nümV BZ‘| pñWV
¶m¡{JH$ {‘Å>r Ûmam nm¡Yo J«hU H$aVo h¡& bo½¶y{‘Zogr
(Xmb dmbo nm¡Yo) nm¡Yo O¡go ‘Q>a, ~rÝg ‘| VWm
N2 pñWarH$maH$ OrdmUw Ho$ ~rM gh OrdZ XoIm
OmVm h¡ Bgr{bE b¡½¶y{‘Zogr nm¡Ym| H$s ’$gb
CJmZo Ho$ nümV {‘Q>Q²>r ‘| ZmBQ´>moOZ ¶m¡{JH$ CËnÞ
hmoVo h¡&

dfm© F$Vw ‘| {~Obr Ho$ Hm¢YZo na dm¶w‘§S>br¶
N2 ZmBQ´>oQ²>g ‘| pñWa hmoVr h¡ ¶h {‘Å>r Amoa Ob
‘| h¡& nm¡Yo Bgo J«hU H$a àmoQ>rZ Ed§ Ý¶yp³bH$
Aåb H$m {Z‘m©U H$aVo h¡&

2. ZmBQ´>rH$aU 
ZmBQ´>rH$aU OrdmUw ZmBQ´>oQ>g H$mo {‘Å>r ‘|

A‘mo{Z¶m ‘| ~XbVo h¡& (‘w»¶V… nmZr gm¡IZo)
Bg A‘mo{Z¶m H$m à¶moJ ZmBQ´>moH$maH$ OrdmUw ñd¶§
H$s H$moem ‘| ¶m¡{JH$m| H$m g§íbofU H$aZo ‘| H$aVo
h¡, Omo àmoQ>rZ, Ý¶yp³bH$ Aåb ZmBQ´>mBQ²>g Ed§
ZmBQ´>oQ>g² ‘| n[ad{V©V hmoVo h¢& ZmBQ´>mBQ> {deofV…
ZmBQ´>mogmo‘moZmg OrdmUw Ûmam VWm ZmBQ´>mo~o³Q>a
{Z{‘©V hmoVo h¡& gyú‘Ordm| H$s ‘¥Ë¶w hmoZo na ¶o
ZmBQ´>rH$maH$ ¶m¡{JH$m| H$mo {‘Å>r ‘| ~‹T>Vo h¡, nm¡Yo
Bgo A‘mo{Z¶‘ Am¶Zo H$mo {‘Å>r go J«hU H$aVo h¡
àmoQ>rZ VWm Ý¶wp³bH$ Aåb ~ZmVo h¡&

ZmBQ´>rH$aU H$mo g§{já ê$n Bg àH$ma hmo
gH$Vm h¡&

ZmBQ´>oQ>g²

A‘mo{Z¶m

ZmBQ´>mBQ>

ZmBQ´>oQ

nm¡Yo

3.ñdm§JrH$aU 
nm¡Ym| Ûmam ‘w»¶V… ZmBQ´>oQ> Ed§

A‘mo{Z¶‘ bdU (NH4
+) {‘Å>r go {b¶m

OmVm h¡ BgH$m à¶moJ úÁtú àmoQ>rZ

{S>-ZmBQ´>rH$maH$ OrdmUw

ZmBQ´>mogmo‘moZmg

ZmBQ´>mo~mo³Q>a

dmVmdaUr¶ N2

S>r-ZmBQ´>rH$maH$ OrdmUw N2 pñWarH$maH$ OrdmUw

{‘Å>r ‘| N2

   {dKQ>H$ Ord{‘Å>r-MÅ>mZo
A§deof

Cn^moº$m

nm¡Yo

{MÌ{MÌ{MÌ{MÌ{MÌ-2 Nitrogen fixation

{~Obr H$s M‘H$Zm

SCERT T
ELA

NGANA



O¡d-^y agm¶Z MH«$174

~ZmZo ‘| hmoVm h¡ O§VwAm| Ûmam Bgo ImZo na OÝVw
àmoQ>rZ ^r ÃÊ≈¬zu o hmoVm h¡ &

4. A‘mo{ZH$aU 
ZmBQ´>oQ>g VWm AÝ¶ ZmBQQ´>rH$maH$ ¶m¡{JH$m| go

A‘mo{Z¶m(NH3) H$m {Z‘m©U A‘mo{ZH$aU H$hbmVm h¡&
Cnamoº$ OmZH$mar Ho$ AmYma na A‘mo{Z¶m
H$aU Ho$ ‘mJ© (nW) H$mo g‘PmB¶o&
O~ nm¡Yo Ed§ O§VwAm| H$s ‘¥Ë¶w hmoVr h¡ Cg

g‘¶ ̂ r A‘mo{ZH$aU {H«$¶m hmoVr h¡& O~ O§Vw
ì¶W© nXmWm] H$mo CËg{O©V H$aVo h¡, H$m~©{ZH$
nXmWm] ¶o pñWV ZmBQ́>moOZ {‘Å>r Ed§ Obr¶
Ordm| ‘| nwZ… àdoe {H$¶m OmVm h¡ ¶hm§ {’$a go
{dKQ>ZH$mar Ordm| Ûmam A‘mo{Z¶m àmßV hmoVr
h¡ {OgH$m à¶moJ AÝ¶ O¡{dH$ {H«$¶mAm| Ho$
{b¶o {H$¶m OmVm h¡&

ZmoQ>… {H«$¶m¶o 2-4 ZmBQ´>moOZ pñWarH$aU
‘| h¡&

5. S>r-ZmBQ´>rH$aU 
ZmBQ´>moOZ nwZ… AnZo ‘mJ© go dmVmdaU

‘| nhþ±MVr h¡ Bg {H«$¶m H$mo S>r-ZmBQ´>rH$aU H$hVo
h¡& Bg {H«$¶m ‘| R>mog ZmBQ´>oQ (NO3) H$m nwZ…
J¡gr¶ (N2)‘| n[adV©Z hmoVm h¡ S>r-ZmBQ´>rH$aU
(å™) {‘Å>r ‘| hmoVm h¡ nmZr Ho$ H$maU gwú‘Ordm|
H$mo Am³grOZ àmá H$aZo ‘| H${R>ZmB© hmoVr h¡,
Eogo g‘¶ S>r ZmBQ´>moH$maH$ OrdmUw ZmBQ´>oQ> H$mo
~ZmH$a Am³grOZ XoVo h¡ gmW hr ZmBQ´>moOZ J¡g
CnCËnmX Ho$ ê$n ‘| ñdV§Ì hmoVr h¡&

Bg àH$ma n¥Ïdr H$m ZmBQ´>moOZr¶ nXmW© Am¡a
BgHo$ dmVmdaU ‘| gX¡d ¶mo½¶ g§VwbZ ~Zm ahVm
h¡&

‘mZ‘mZ‘mZ‘mZ‘mZd hñVjon Ed§ ZmBQ´>moOZ MH«$d hñVjon Ed§ ZmBQ´>moOZ MH«$d hñVjon Ed§ ZmBQ´>moOZ MH«$d hñVjon Ed§ ZmBQ´>moOZ MH«$d hñVjon Ed§ ZmBQ´>moOZ MH«$

Xþ̂ m©½¶de, ‘mZd, àmH¥${VH$ g§VwbZ ‘| hñVjon
H$a ahm h¡, H¥${f ‘| H¥${Ì‘ Cd©aH$mo H$m A{V à¶moJ
Ed§ Kaobw ì¶W© nXmWm] H$m Obme¶m| ‘| àdmh, BZ
ZmBQ´>oQ> ¶m¡{JH$mo H$m dm¶w‘§S>br¶ N2 ‘| n[ad{V©V
hmoZo go nwd© dfm© Ûmam ¶m ZXr, Vmbm~m| qgMmB©  Ãz
^y J^© Ob ‘|  OmZm hm{ZH$maH$ h¡&

g§gma Ho$ Hw$N> ^mJm| ‘o§ ‘mZd VWm O§VwAm| Ho$
nrZo ¶mo½¶ Ob ‘| Bg ZmBQ´>oQ> H$s gm§ÐVm AË¶{YH$
hmoZo go ¶h hm{ZH$maH$ h¡ Xþgar Amoa ZmBQ´>oQ> Ed§
BgHo$ ¶m¡{JH$mo H$s A{YH$ ‘mÌm O~ Z{X¶m|,
Vmbm~m| ‘| àdoe H$aVr h¡ V~ Bg‘| e¡dmb H$s
d¥{Õ AË¶{YH$ ~‹T>Vr h¡ e¡dmb H$s d¥{Õ hmoZo na
CZH$s Am³grOZ H$s ‘m§J ^r ~‹T>Vr h¡ n[aUm‘
ñdén AÝ¶ Obr¶ Ordm| H$mo Am³grOZ H$s AmnyVu
H$‘ hmoZo go CZH$s ‘¥Ë¶w hmo OmVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-3 åÁF|b~Áz\å YN¿̨

ƒÁÆÏ ™Êg¬yÆå å{b~Áz\å

SCERT T
ELA

NGANA



175Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

 ‘mZd hñVjon Ho$ ¶o Hw$N> hr CXmhaU h‘Zo
XoIo&

H$m~©Z MH«$H$m~©Z MH«$H$m~©Z MH«$H$m~©Z MH«$H$m~©Z MH«$

n¥Ïdr na H$m~©Z {d{^Þ ê$nm| ‘| pñWV h¡
VËdr¶ ê$n go ¶h H$mOb, hram Ed§ J«o’$mBQ> ‘|
nm¶m OmVm h¡& g§¶wº$ AdñWm O¡go CO2  Ed§
CO  J¡go dm¶w‘§S>b ‘| nmB© OmVr h¡& {d{^Þ
I{ZOm| ‘| ¶h H$m~Á|zZQ>o Ed§ bdUm| Ho$ ê$n ‘| h¡&
¶Ú{n g^r gOrd ê$nm| H$m {Z‘m©U H$m~©Z ¶wº$
nXmWm] go hmoVm h¡ CXm. àmoQ>rZ, H$m~m}hmBQ´>oQ> ,
dgm, Ý¶ypëH$FN˛$ Aåb Amoa {dQ>m{‘Z H$B© O§VwAm|
Ho$ A§V… H§$H$mb Ed§ ~mø H§$H$mb H$m~m}ZQ>o bdUm|
go ~Zo hþE h¡&

àH¥${V na ‘mZd-OrdZ Ho$ AZwHy$b Vmn‘mZ
~Zm¶o aIZo ‘| h[aV J«h à^md H$mo gwMmê$ ê$n go
MbmZo ‘| H$m~©ZS>mB Am³gmBS> ‘hËdnyU© h¡& Bg
àH$ma H$m~©Z, O¡d‘§S>b ‘| OrdZ H$m Ho$ÝÐr¶
VËd h¡& dm¶w ‘| CO2 H$m Am¶VZ bJ^J 0.04%
h¡&

³¶m AmnZo H$̂ r gmoMm h¡ {H$ n¶m©daU ‘| H$m~©Z
AnZo ñVa H$mo {H$g àH$ma ~Zm¶o aIVm h¡ ?

{d{^Þ {H«$¶mAm| Ûmam H$m~©Z OrdZ ‘|
g‘mdo{eV hþAm h¡& H$m~©Z H$m à‘wI ^§S>ma,
Ademofr MÅ>mZo, Ordmí‘ BªYZ, g‘wÐ VWm O¡d‘§S>b
h¡&

àH$me g§íbofU ----- Photosynthesis
O¡{dH$ H$m~©Z MH«$ H$m àW‘ MaU,

AH$m~©Zr dm¶w‘§S>br¶ H$m~©Z H$m O¡{dH$
ê$n ‘| n[adV©Z N˛∫åÁ h¡ O¡{dH$ ê$n go
H$m~©Z H$m pñWarH$aU nm¡Yo Ed§ AÝ¶ Ord
O§VwAm| {OÝho CËnmXH$ (producers) H$hVo
h¡& Ûmam hmoVr h¡- Æ“ {H«$¶m àH$me
g§íbofU H$hbmVr h¡ Bg {H«$¶m ‘| gm¡a
D$Om© H$m n[adV©Z amgm¶{ZH$ D$Om© ‘|
hmoVm h¡

àH$me g§íbofU ‘|, àH$me D$Om© H$m
à¶moJ CO2 Ed§ Ob H$mo Omo‹S>Zo ‘| hmoVm h¡
{Oggo e≤˛∫> H$m gab ê$n ½bwH$moO
(C6H12O6) {Z{‘©V hmoVm h¡& g‘wÐm| ‘| Obr¶
Ord {OÝh| nmXn n¡ƒH$(phytoplankton)
H$hVo h¡ àH$me g§íbofU H$aVo h¡ Bg àH$ma
H$m~m}hmBQ́>oQ> amgm¶{ZH$ D$Om© H$m ómoV ~ZVm
h¡ Omo g^r nm¡Ym| Ed§ O§VwAm| Ho$ Or{dV
H$moem H$m BªYZ h¡& nm¡Ym| ‘| H$m~©Z H$s Hw$N>
‘mÌm gab ½byH$moO Ho$ ê$n ‘| ah OmVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-4 N˛Á§|å YN¿˛

ÃÓÆ| üN˛Á∆

CO2 YN¿̨
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{OgH$m AënH$mbrZ Cn¶moJ hmoVm h¡ O~{H$ Hw$N>
H$m~©Z bå~o O{Q>b AUwAm| O¡go ñQ>mM© ‘| n[ad{V©V
hmoH$a XrK©H$m{bH$ D$Om© H$m g§M¶ H$aVm h¡&

MH«$sH$aU Ed§ g§J«h MH«$sH$aU Ed§ g§J«h MH«$sH$aU Ed§ g§J«h MH«$sH$aU Ed§ g§J«h MH«$sH$aU Ed§ g§J«h Cycling and Storage

dm¶w‘§S>br¶ H$m~©Z S>m¶ Am³gmBS> H$s J{V
H«$‘e… CËnmXH$m| (hao nm¡Yo) H$mo Cn^moº$mAm| Ed§
gyú‘ {dKQ>ZH$mar Ordm| go Ordmí‘ BªYZ (Fossil
fuels ) H$m~m}ZoQ> MÅ>mZo VWm VÏu¬>V CO2  (g‘wÐm|
go) ‘| à‘wI H$m~©Z Ho$ §̂S>ma h¡&

nm¡Yo ‘| c pñWarH$aU hoVw àW‘ Xmo ^§S>ma
àË¶j ê$n go Zht {‘b nmVo Wo V^r Cn|¶Ïº$ hmoVo
h¡ O~ Ordmí‘ B§YZ ObVo h¡ ¶m AYwbZerb
H$m~m}ZoQ>, KwbZerb ~m¶H$m~m}ZoQ> ‘| n[ad{V©V
hmoVo h¡& dm¶w‘§S>br¶ CO2 H$m nwZ… ƒÁoÁƒ∫m ™ı
àdoe H$B© ómoVm| go hmoVm h¡

‘w»¶V… ¶h ídgZ {H«$¶mAm| Ûmam O~ ^moÁ¶
EmÏ H$m Am³grH$aU CO2 Ed§ D$Om© ‘| Ed§ AÝ¶
Cn CËnmX Ho$ ~ZZo ‘| hmoVm h¡, Ordmí‘ B§YZ

VWm H$m~©Z ¶wº$ nXmWm] Ho$ XhZ go Xmdm{¾
(forest fires) Ádmb‘wIr ‘mJ© (volcanic
emissions) BË¶m{X ^r CO2 H$mo BgHo$
dm¶w‘§S>br¶ ^§S>ma ‘| ~‹T>mVo h¡&

BgHo$ Xþgao ‘mJ© O¡go-O~ {H$gr nm¡Yo
H$s ‘¥Ë¶w hmo OmVr h¡ V~ {dKQ>ZH$mar
gyú‘Ordm| Ûmam BZho {dÀN>o{XV {H$¶m OmVm
h¡ V~ BZ gyú‘ Ordm| ™ı g§{MV H$m~©{ZH$
nXmW© CO2 H$mo CËnÞ H$aVm h¡& ¶Ú{n d¥j
Nz˛ ̂ mJ O¡go VZo ¶m emImAm| ‘| ¶h g§{MV
(bå~o g‘¶) hmoVm h¡ VmWm emH$mhmar

O§VwAm| go ‘m°gmhmar O§VwAm| ({OZH$m ^moOZ
emH$mhmar Ord h¡) ¶o CO2 àdm{hV hmoVr h¡&

O¡go H$s h‘ OmZVo h¡ {H$ O§VwAm| Ho$ ídgZ
Ûmam AË¶{YH$ ‘mÌm ‘| CO2 H$s ™ÁfiÁ dmVmdaU
‘| ^oOr OmVr h¡ BgH$s Hw$N> O§VwAm| ‘| ¶h BZHo$
‘¥Ë¶w n¶}ÝV e[aa ‘o§ g§{MV ahVr h¡ Am¡a {‘Å>r ‘|
{dK{Q>V hmo OmVr h¡& {‘QÅ>r ‘| H$m~©Z H$B© H$m~©{ZH$
¶m¡{JH$m| Ho$ ê$n ‘| pñWV h¡ O¡go Ordmí‘ BªYZ ‘|,
{OgH$Á h‘ Cn¶moJ H$aVo h¡&

H$m~©Z MH«$ VWm ‘mZƒ H$m hñVjon 
g‘wÐ-gVh Ho$ A§Xa X’$Zm¶o JE H$m~©Z H$mo

dm¶w‘§S>b ‘| nwZ… àdoe Ho$ {b¶o em¶X H$amoS>m| df©
bJoJ|& ¶h n¥Ïdr Ho$ B{Vhmg ‘| em¶X ~hþV H$‘
hmoVm h¡& ^y J^© Ho$ Jhao gVh ‘| CO2 H$m CËgJ©
em¶X ^m¡Jm¡{bH$ KQ>Zm¶| O¡go Ádmbm‘wIr H$m
’$Q>Zo go hmoVm h¡ dV©‘mZ ‘| CnpñWV CO2 H$s
A{YH$V‘ ‘mÌm ̂ yVH$mb ‘| hþB© ̂ m¡Jm¡{bH$ KQ>ZmAm|
H$m ¶moJXmZ h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-5 üN˛Á∆ ÃÊ≈¬z m N˛y uN¿˛ÆÁ
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‘mZd ^m¡Jm¡{bH$ H$m~©Z, Vob Ed§ H$mo¶bo Ho$
IZZ go Bgo {ZH$mbVo h¡ Omo hmBS´>moH$m~©Z h¡ &
BZ hmBS´>moH$m~©Z Ho$ ObZo go CO2  Ed§ CO

{ZH$bVr h¡ O~ go Am¡Úmo{JH$-H«$m§{V ewê$ hþB© h¡
CO2 H$s ‘mÌm dmVmdaU ‘| n[a‘mUmË‘H$ ê$n go
~‹T>r h¡ à‘wI ê$n go ‘mZd Ûmam Ordmí‘ BªYZ Ho$
Cn¶moJ go&

‘mZd ‘| dmVmdaUr¶ CO2 Ho$ ñVa H$mo
O§Jbm| H$mo Zï> H$a, ̂ y{‘ H$m Cn¶moJ H$a ~‹T>m
{X¶m h¡ {Oggo O¡{dH$ H$m~©Z MH«$ n[ad{V©V
hmo J¶m h¡, d¥jm| ‘| H$m~©Z H$s A{YH$ ‘mÌm
g§{MV h¡ O~ CZH$s ‘¥Ë¶w Ed§ {dKQ>Z hmoVm h¡
V~ BZ‘| g§{MV H$m~©Z H$s Am{YH$m§e ‘mÌm
CO2 Ho$ ê$n ‘| CËH${f©V hmoVr h¡&

O~ H$^r ‘Zwî¶ Ûmam OJ§bÁı H$s g’$mB©
H$s JB© h¡ ‘w»¶ ê$n go AmJ Ûmam V~ dm¶w‘§S>br¶
H$m~©Z H$m Ào∫ Xmo àH$ma go à^m{dV hþAm h¡&
nhbm àH$ma XhZ Ho$ g‘¶ d¥jm| ‘| g§{MV H$m~©Z,
CO2 Ho$ ê$n ‘| {ZnH$m{gV hmoZm Xþgam àH$ma
ŷ{‘ H$mo ñdÀN> H$aZo go à‘wI à{H«$¶m {OgHo$ Ûmam

H$m~©ZS>m¶ Am³gmBS> H$s A{YH$Vm H$mo H$‘ {X¶m
OmVm h¡ (àH$me g§íbofU Ûmam) Zht hmo nm¶r h¡&

¶Únr CO2 h[aVJ¥h à^md H$s àmW{‘H$ J¡g
h¡& ‘Zwî¶m| Ûmam {H$¶o OmZo dmbo Hw$N> H$m¶© go
CO2 H$s ‘mÌm ~‹T>Vr h¡ {Og H$maU h[aV J¥h
à^md A{YH$ hmoVm h¡ {Oggo ^y{‘ Ho$ Vmn‘mZ ‘|
d¥{Õ hmoVr h¡&

h[aVJ¥h à^md
h[aV J¥h ¶h EH$ H$m°M H$m ~Zm hþAm N>moQ>m

Ka h¡ {OgH$m Cn¶moJ nm¡Ym| H$mo d¥{Õ H$aZo ‘|
hmoVm h¡ ¶h gy¶© H$s {H$aUm| H$mo Ho$pÝÐV H$a Gî‘Á
H$mo g§{MV H$aVm h¡ {R>H$ Bgr àH$ma dmVmdaU ‘|
CnpñWV J¡go O¡go, CO2 , CO  ‘rWoZ Am¡a Obdmîn
Cf‘m N˛Áz Ho$pÝÐV H$a go A§V[aj ‘| {dH${∫V

hmoZo go amoH$Vr h¡& àmH¥${VH$ h[aV J¥h J¡go n¥Ïdr
H$m EH$ ~‹S>m AmdaU h¡ Omo Bgo J ©̂ ~Zm¶o aI
OrdZ H$mo g§̂ d ~ZmVr h¡ BZH$s AZwnpñW{V ‘|
VmnH«$‘ ewÝ¶ ‘wë¶ VH$ {Ja Om¶oJm& ¶h àmH¥${VH$
ê$n go n¥Ïdr H$mo J‘© H$aZo H$s n[aKQ>Zm h[aV
J¥h à^md H$hbmVr h¡& na§Vw ñdm^m{dH$ ê$n go
J‘© H$aZo H$s ¶h {d{Y à^m{dV hmo ahr h¡&
‘mZd Ho$ {d{^Þ {H«$¶mAm| go O¡go, Ordmí‘ BªYZm|
H$mo ObZo go {Zd©ZrH$aU Ãz Am¡Úmo{JH$sH$aU Ãz
CO2 Ed§ AÝ¶ {haV J¥h J¡gm| H$s ‘mÌm dmVmdaU
‘| CËg{O©V hmo ahr h¡ n[aUm‘ ñdê$n A{YH$
D$î‘m emo{fV hmoVr h¡ {Oggo n¥Ïdr H$m Vmn‘mZ
~‹T>Vm h¡ Omo ^y‘§S>br¶ VmnZ H$m H$maU h¡&

^y‘§S>br¶ VmnZ H$mo VmnZo go Obm hþAm h¡
{H$ n¥Ïdr Ho$ dmVmdaU Ed§ g‘wÐm| Ho$ Am¡gV
VmnH«$‘ ‘| d¥{Õ hþB© h¡& n¥Ïdr Ho$ ‘m¡g‘m| H$mo
H«$‘§Ú hmoZm ŷ‘§S>b VmnZ Ho$ H$maU à^m{dV

{MÌ{MÌ{MÌ{MÌ{MÌ-6 h[aVJ¥h à^md
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A~ {ZåZ àíZm| Ho$ CÎma Xr{OE:
1. ³¶m XmoZm| Vmn‘m{n¶m| ‘| EH$ g‘mZ

VmnH«$‘ h¡ ? ¶{X Zht ? H$m¡Zgm
A{YH$ h¡ ?

2. ³¶m Amn g‘Pm gH$Vo h¡ {H$ XmoZm|
Vmn‘m{n¶m| H$m Vmn‘mZ ³¶m| g‘mZ
Zht h¡ ?

EÁMÃy\å YN¿̨      (Oxygen cycle)

h‘mao n¥Ïdr na  N2 Ho$ ~mX O2

àMya ‘mÌm ‘| h¡ dmVmdaU ‘| ¶h VËdr¶
ê$n ‘| bJ^J 21% nmB© OmVr h¡& ¶h ŷñVa ‘|
g§¶wº$ ê$n ‘| VWm dm¶w ‘| CO2 Ho$ ê$n ‘| pñWV h¡
^yñVa ‘| ¶h ‘w»¶V… H$B© YmVwAm| Ho$ Am³gmBS>m| ‘|
hmoVr h¡ ¶h H$m~©ZoQ>, gë’o$Q>, ZmBQ´>oQ> Am¡a AÝ¶
¶m¡{JH$m| ‘| ^r hmoVr h¡& ¶h H$B© O¡{dH$ AUwAm|
O¡go H$m~m}hmBS´>oQ>, àmoQ>rZ Ý¶p³bH$ Aåb  (
nucleic acids)  VWm dgmAm| H$m à‘wI KQ>H$ h¡&

hþAm h¡& {OgH$m H$maU Obdm¶w n[adV©Z h¡,
n[aUm‘V… g‘wÐm| H$s Ão“ ‘| ~‹T>Vr AË¶{YH$
dfm© hmoZm, VWm ^¶§H$a gyIm VWm ~m‹T> H$s
pñW{V¶m± n¡Xm hmo ahr h¡&

‘mZd OmVr VWm O§VwAm| na Obdm¶w n[adV©Z
Ho$ ³¶m Xþîn[aUm‘ hmoVo h¡ ? MMm© H$a AnZo ZmoQ>
~wa ‘| {b{IE&

CÔoí¶: à¶moJ Ûmam {gÕ H$aZm {H$ h[aV J¥h
H$m T{ÃÁı N˛Á Vmn‘mZ na ³¶m à^md n‹S>Vm h¡&

Amdí¶H$ gm‘J«r: ßbmñQ>rH$ ~moVb, {H$bo,
2 W‘m©‘rQ>a (Vmn‘mnr) , ZmoQ> ~wH$ VWm nopÝgb&

{d{Y: ßbmpñQ>H$ ~moVb Ho$ Cnar ^mJ ‘|
{H$bo H$s ghm¶Vm go EH$ {N>Ð H$[a¶o& EH$
W‘m©‘rQ>a H$mo Bg‘| S>m{b¶o& Xþgam W‘m©‘rQ>a ~moVb
Ho$ ZµOXrH$ a{I¶o& Ü¶mZ Xr{O¶o H$s gy¶© àH$me
H$s g‘mZ ‘mÌm XmoZm| W‘m©‘rQ>am| na nhþ§Mo& 10{‘ZQ>
~mX VmnH«$‘ ZmoQ> H$ao Eogm 2-3 ~ma H$a|&

Atmospheric Oxygen O2

OXZYGEN
CYCLESPhotosynthesis Respiration

CO2

H2O

Organic Molecules
C6H12O6

{MÌ{MÌ{MÌ{MÌ{MÌ-7 “u∫o Tw“ T{Ãı

{MÌ{MÌ{MÌ{MÌ{MÌ-8 EÁuMÃ\å YN¿˛
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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¡?
¶Ú{n A³ga h‘ ¶h gmoMVo h¡ {H$ ídgZ

O¡go OrdZ {H«$¶m H$mo {H«$¶mpÝdV H$aZo hoVw O2

Oê$ar h¡& em¶X Amn H$mo ¶h OmZH$a amoMH$
bJoJm {H$ Hw$N> Ord {dfoeH$a OrdmUw VËdr¶
O2 Ûmam {df¡bo hmoVo h¡ ¶h VÏ¶ h¡ {H$ ZmBQ´>moOZ
pñWarH$aU {H«$¶m ‘| OrdmUw Ûmam Am³grOZ
H$s CnpñW{V ‘| Zht hmoVr h¡&

Am³grOZ H$B© àH$ma go OrdZ Ho$ H$B© ¶o
‘hËdnyU© h¡, íƒgZ ‘| O2 Ho$ à¶moJ Ûmam CO2

dmVmdaU ‘| Omo‹S>r OmVr h¡ ’$bV… àmH¥${VH$
g§VwbZ ~Zm¶o aIVr h¡& Ob Kw{bV O2 \¬yÆ Ordm|
H$m ghmam h¡& {d{^Þ n[apñW{V¶m| Ho$ AmYma na O2

Ob ‘| KwbZerb hmoVr h¡, AË¶{YH$ J‘u {H«$¶m ‘|
ghm¶H$ Zht h¡ O~{H$ nmZr H$s gVh na àjmo¶
( turbulence) hmoZo na Ob ‘| O2 H$s A{YH$
‘mÌm KwbVr h¡&

H$m~©{ZH$ ì¶W© nXmW© Ho$ {dKQ>Z Ho$ {bE O2

Oê$ar h¡ gOrdm| Ho$ ì¶W© nXmW© O¡d {ZåZrH$aU
(“biodegradable”)hmoVo h¡ ³¶m|{H$ BZ‘| dmVnojr
OrdmUw(aerobic bacteria) Ho$ H$maU H$m~©{ZH$
ì¶W© nXmW© pñWa AH$m~©{ZH$ nXmWm] ‘| n[ad{V©V
hmoVo h¡ ¶{X BZ OrdmUwAm| H$mo Cn¶wº$ O2 Zht
{‘bVr h¡& Vmo do ‘a OmVo h¡ n[aUm‘V… {Zdm©Vnojr
OrdmUw (unaerobic bacteria) {OÝho O2 Oê$ar
Zht h¡§ ~‹T>Vo h¡ Amoa ¶o ì¶W© nXmWm] H$mo H2S VWm
AÝ¶ {df¡b Am¡a XþJ©{YV nXmWm] ‘| n[ad{V©V H$aVo
h¡&

Obr¶, O¡{dH$ {ZåZH¥$V nXmW© H$mo BOD go
Xem©¶m OmVm h¡ (“biological oxygen demand”)
AWm©V O¡{dH$ Am³grOZ H$s ‘m§J (Amny{V©)BOD,
Æ“ dmVmnojr \yƒÁmÏ Ûmam ì¶W© nXmWm] H$mo {dK{Q>V

H$aZo ‘| bJZo dmbr O2 H$s ‘mÌm gy{MV H$aVm
h¡& O¡go hr ì¶W© nXmW© H$‘ hmo OmVo h¡ Kw{bV
Am³grOZ H$m Cn¶moJ ghr AZwnmV ‘| hmoZo bJVm
h¡, O2 H$s Amny{V© ~‹T> OmVr h¡& AWm©V BOD ^r
~‹T>Vm h¡& AV… O¡d {ZåZrH¥$V ì¶W© nXmWm] H$s
‘mÌm Ho$ {bE BOD EH$ AÀN>m AàË¶j gyMH$
h¡&

MH«$ Am¡a g§J«h

 dm¶w‘§S>br¶  O2 ‘w»¶V… {H«$¶m¶o O¡go XhZ,
ídgZ VWm VËdm| (N2 Ed§ bmohm) Ho$ Am³gmBS>
Ho$ {b¶o Cn¶moJ ‘| bmB© OmVr h¡& dmVmdaU ‘| ¶h
Ho$db à‘wI {H«$¶m àH$me g§íbofU Ûmam dmng Xr
OmVr h¡&

AmoOmoZ nV© -AmoOmoZ nV© -AmoOmoZ nV© -AmoOmoZ nV© -AmoOmoZ nV© -Ozone Layer
n¥Ïdr Ho$ dmVmdaU H$B© naVm| ‘| {d^m{OV h¡&

g~go {ZMbr nV© jmô  ‘§S>b (troposphere)
n¥Ïdr H$s gVh go bJ^J10{H$.‘rQ>a A§jm go
(altitude) na h¡& bJ^J g^r ‘mZd {H«$¶m Bgr
‘§S>b na nmB© OmVr h¡ g~go C±Mm ‘mD§$Q> EdaoñQ>

{MÌ{MÌ{MÌ{MÌ{MÌ-9EÁz\Ázå úo|
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nd©V {g’©$  9 {H$.‘r D±$Mm h¡& Xþgar nV©
(stratosphere) 10 {H$.‘r go bJ^J 50 {H$.‘r
VH$ h¡ A{YH$m§e dm¶w‘mJ© Bgr ‘mJ© na nm¶m
OmVm h¡& n¥Ïdr Ho$ bJ^J15-30 {H$.‘r D§$MmB©
na AWm©V (stratosphere) ‘| AmoOmoZ H$s gmÝÐVm
hmoVr h¡& AmoOmoZ AUw ‘| O2 Ho$ VrZ na‘mUw hmoVo
h¡ BgH$m a§J Zrbm VWm VrjU J§Y dmbm AUw h¡&

gmYmaUV… h‘ gm§g boZo dmbr O2  ‘| 2 AUw
hmoVo h¡ VWm ¶h a§J{hZ ñdmXmhoZ h¡& gmYmaU O2

H$s VwbZm ‘| AmoOmoZ ~hþV hr gmYmaU h¡& àË¶oH$10
H$amo‹S> dm¶w Ho$ AUwAm| ‘| bJ^J 2 H$amo‹S> gmYmaU
O2  h¡ na§Vw 10 H$amo‹S> ‘| {g’©$ 3 AmoOmoZ h¡&

 ¶Ú{n dm¶w‘§S>b ‘| AmoOmoZ H$s Aën ‘mÌm
‘hËdnyU© H$m¶© H$aVr h¡& gy¶© Ho$ {d{H$aU H$m EH$
^mJ AmoOmoZ na Amdemo{fV H$aVr h¡ Am¡a n¥Ïdr
Ho$ gVh na Bgo nh±þMZo go amoH$Vr h¡&

g~go ‘hËdnyU© H$m¶© gy¶© àH$me H$s nam~§JZr
{H$aUmo H$m A§e ¶o Ademo{fV H$aVr h¡ {Og
H$maU H$B© hm{ZH$maH$ à^md O¡go {d{^Þ àH$ma
Ho$ ËdMr¶ H¢$ga, ’$gbm|, Hw$N> nXmWm] Ed§ g‘wÐr
Ordmo§ H$mo hmoZo dmbo ZyH$gmZ go ~MmVr h¡&

AnZo ñHw$b Ho$ nwñVH$mb¶ ‘| go AmoOmoZ naV
Ho$ à^md H$s OmZH$mar àmá H$amo/B§Q>aZoQ> ‘| go
AmoOmoZ naV Ho$ à^md H$s OmZH$mar àmá H$amo
VWm ñHw$b Ho$ àmW©Zm H$j ‘| ¶o OmZH$mar àñVwV
H$amo&

ñQ´>oQ>moñ’$s¶a (stratospher) ‘| {ZpíMV g‘¶
‘| ñWm¶rê$n go AmoOmoZ AUw H$m g§JR>Z Ed§ {dKQ>Z
hmoVm h¡& {’$a ^r BgH$s {ZpíMV ‘mÌm àH¥${V ‘|
ho‘aV ~Zr ahVr h¡&

Ozone Depletion EÁz\Ázå ŸÁÃ
Hw$N> Am¡Úmo{JH$ {H«$¶mAmo VWm Cn^moº$m

CËnmXH$m| Zo AmoOmoZ-
hmg nXmW© H$mo dm¶w‘§S>b
‘| CËnÞ {H$¶m h¡& ¶o
J¡g ñQ>moQ>mo ñ’$s¶a ‘|
³bmoarZ Ed§ °¬Áz∫yZ
AOwAmo H$mo bmVr h¡ Ohm± amgm¶{ZH$ {H«$¶mAm| ‘|

AmoOmoZ Zï> hmoVr h¡& à‘wI CXm. ³bmoamo âbmoamo

H$m~©Ýg CF CS Omo h‘mao Kamo ‘| ao{’«${OaoQ>am| Ed§

dmVmZwHw${bV V§Ìair conditioning h¡& ¶o J¡go

{deofH$a dm¶w‘§S>b Ho$ {ZMbo ̂ mJ ‘| A{YH$ hmoVr

h¡ ³¶m|{H$ ¶o {ZpîH«$¶ h¡ Ed§ AmgmZr go dfm© ¶m

~’©$ ‘| KwbVr Zhr h¡ àmH¥${VH$ hdm H$s J{V Ûmam

¶o J¡go ñQ´>oQ>moñ’$s¶a ‘| g§{MV hmo OmVr h¡ Ohm± na

¶o J¡go Eogr {H«$¶mAmo ‘| gh^mJr hmoVr h¡ Omo

AmoOmoZ H$mo Zï> H$aVr h¡&

AmoOmoZ N>oX dmñVd ‘| EH$ N>oX Zht A{nVw

¶h XoIm J¶m h¡& {H$ AmoOmoZ H$s ‘mÌm Antarctica

A§Q>mH©${Q>H$m Arcticregion ‘| go H$‘ hmoZo Ho$

H$maU h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-10 EÁz\Ázå uå™íyN˛∫m
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_w»` eãX

Obr¶ MH«$ ZmBQ´>moOZ MH«$, ZmBQ´>moOZ pñWarH$aU, ZmBQ´>rH$aU ñdm§J{H$aU, A‘mo{ZH$aU,
S>rZmBQ´>rH$aU, H$m~©Z MH«$, h[aVJ¥h à^md, ŷ‘§S>br¶VmnZ, Am³grOZ MH«$, AmoOmoZ H$m hmg

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 ?

O¡{dH$-^m¡Jmo{bH$ Ed§ amgm¶{ZH$ {H«$¶mAm| H$m à{V{Z{YËd {Og‘| VËd ¶m ¶m¡{JH$ H$s n¥Ïdr H$s gVh
‘| J{V H$mo Xem©Zm EH${ÌV (gm‘w{hH$ ê$n) ê$n go O¡d ŷ-agm¶Z MH«$ H$hbmVm h¡&
EH$ nm[apñW{VH$ V§Ì Ho$ g^r Ord Amng ‘| Ed§ {Z{O©d V§Ì Ho$ gmW ^r nañna gå~§Y ~ZmH$a EH$
BH$mB© H$m {Z‘m©U H$aVo h¡ Omo AË¶{YH$ ÀƒYÁu¬o V§Ì h¡&
{H$gr nm[apñW{VH$ V§Ì H$mo gwMmê$ ê$n go nwZ… Mm{bZ ( regenerate) H$aZo Ho$ {bE Cg‘| ñd¶§ Ho$
g§gmYZ hmoVo h¡ {Og H$maU àH¥${V ‘| {d{^Þ amgm¶{ZH$ VËdm| H$m àMwa §̂S>ma g§{MV h¡& EH$ ^m¡{VH$
AdñWm, amgm¶{ZH$ ê$n VWm pñW{V MH«$ ‘| A³ga hmoVr h¡&
O¡d- ŷ-agm¶Z MH«$ ñdm^m{dH$ ê$n go O{Q>b h¡ VWm Bg‘| àMya (c, o, n, p, ca, k, Na,fe) BË¶m{X h¡&
Omo OrdZ Ho$ {b¶o Oê$ar h¡, OrdZ {H«$¶mAm| Ûmam ¶o à[a «̂‘U H$aVo h¢&
Ob, Am³grOZ, H$m~©Z VWm ZmBQ́>moOZ OrdZ Ho$ à‘wI VËd h¡ ¶o {Za§Va àH¥${V ‘| nwZ… MH«$sH¥$V (
recycled) hmoVo ahVo h¡&
S>r-ZmBQ́>rH$aU ¶h EH$ n[adV©Z h¡ {Og‘| ZmBQ́>moOZ Ho$ ¶m¡{JH$m| H$m {OdmUw Ûmam J¡gm| ‘| n[adV©Z hmoVm
h¡ Omo Aão ™ı dm¶w‘S>§b ‘| Omo‹S>r OmVr h¡&

Do You Know?

Montreal Protocol
AQ>m§{Q>©H$m ‘| AmoOmoZ {N>Ð H$mo ImoO Zo CZ T{gm| Ho$ Cn¶moJ na {Z¶§ÌU, Omo AmoOmoZ nV© na

{dÜdg§H$ ñd^md OmZVr h¡ H$aZo hþVo H$R>moa {H«$¶m Omar H$s& nXmW© Omo AmoOmoZ nV© H$mo Zï> H$aVo h¡
Bg g‘ñ¶m hoVw Bg àmoQ>moH$m°b H$s ñWmnZm hþB© {Og™ı 24 Xoem| Ho$ hñVmja1987 ‘| {H$¶o& ¶h1989
‘| {H«$¶mpÝdV hþAm VWm A~ VH$ 120 Xoe H$m¶©aV h¡&AmoOmoZ H$m Zme H$aZo ƒÁ¬z agm¶Z à‘wIV…
CFCs Am¡a CZHo$ KQ>H$ H$mo {Z¶§{ÌV H$a {ZîH$m{gV H$aZo na à‘wI gh‘{V br JB© Wr & Protocol
H$s g‘rjm hoVw gZ²  1992  ‘| H$monoZhoJZ  (Copenhagen) ‘| EH$ g^m {Z¶mo{OV H$s JB©& gZ² 1994
‘| g^m Ûmam ¶h gh‘V hþAm {H$ hbmoZ H$mo 1994 go hQ>mZm VWm CFCs  Amoa AÝ¶ hobmoH$m~©Z H$mo
1996 ™ı Q>maJoQ>(gr‘m¶o) A^r VH$ H$m¶©aV h¡&
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O¡d-^y agm¶Z MH«$182

V§Ì ‘| O¡{dH$ Am³grOZ H$s ‘m§J {H$gr n[apñW{VH$ V§Ì ‘| O~ {ZåZrH¥$V ì¶W© (Biological) nXmWm]
H$s ‘mÌm H$mo gy{MV H$aVm h¡&
n¥Ïdr H$m dmVmdaU VWm gVh dmVmdaUr¶ h[aVJ¥h J¡go O¡go  CO2, CH4 Obdmîn Ûmam J‘© hmoZm
h[aVJ¥h à^md H$hbmVm h¡&
S>r-ZmBQ́>rH$aU Eogr {H«$¶m h¡ {Og‘| A‘mo{Z¶‘ H$m n[adV©Z ZmBQ́>oQ> VWm ZmBQ́>mBQ> ‘| OrdmUw Ûmam
hmoVm h¡&
ZmBQ́>moOZ pñWarH$aU ¶h dm¶w‘§S>br¶ ZmBQ́>moOZ H$m A‘mo{Z¶‘ Ed§ ZmBQ́>oQ ‘| n[adV©Z h¡& ¶h {H«$¶m
{~Obr H$m¢YZo go VWm OrdmUw go hmoVr h¡&
nXmW© Omo gOrdm| H$mo nmofU O¡go H$m~m}hmBQ́>oQ>, àmoQ>rZ, dgm, {dQ>m{‘Zg, bdU, bmohm, H¡$pëe¶‘,
’$m°ñ’$maog BË¶m{X XoVm h¡ nmofH$ VËd H$hbmVo h¡&

1. {d{^Þ O¡d-^y-agm¶Z MH«$mo H$m àH¥${V ‘| ³¶m ‘hËd h¡ ? AS1

2. ‘mZ{d¶ H¥$Ë¶m| go CËnÞ CËgOu nXmW© Omo AmoOmoZ ömg H$aVo h¡ ³¶m h¡ ? (emissions) ‘mZdr¶
J{V{d{Y¶m| Ho$ H$maU  stratospheric AmoOmoZ - ömg Ho$ à‘wI MaU {b{I¶o&AS1

3. h‘ Eogm ³¶m| H$hVo h¡ {H$ O¡d- ŷ-agm¶Z MH«$ g§Vw{bV h¡ ?AS1

4. ¶{X {H$gr Vmbm~ Ho$ dZñn{V H$s ‘¥Ë¶w hmo Om¶ Vmo O§VwAm| na BgH$m ³¶m à^md nS>oJm?³¶m|? AS2

5. “u∫oTw“ üßÁƒ N˛Á oÁú™Áå ú∫ EÃ∫ LN˛ üÆÁzT ˚Á∫Á uÃÚ N˛yu\L?AS3

6. AmnHo$ n[aga ‘| pñWV Obme¶ Ho$ nmg OmH$a Xo{I¶o {H$ Cg‘| CnpñWV Ord, O¡d {ZåZH¥$V nXmW©
(bio degradable substances) H$mo Ob ‘| {‘bmZo na {H$g àH$ma à^m{dV hmoVo h¡& AmnH$m
{ZarjU {b{I¶o&AS4

7. ZmBQ́>moOZ MH«$ H$m CXmhaU XoH$a g‘PmB¶o {H$ {H$g àH$ma O¡{dH$ gOrd Ed§ {Z{O©d KQ>H$m| H$m
nmañn[aH$ gå~§Y h¡ ?AS5

8. Amn AmoOmoZ nV© go ³¶m g‘PVo hmo ? BgH$m ‘hËd {b{I¶o ? AS6

9. d¡km{ZH$m| Ed§ nm[apñW{V H$s Vkm| Ho$ {b¶o Ordmí‘ B©YZm| H$mo ObmZm EH$ g‘ñ¶m ³¶m| h¡ ?AS6

10. nmXn OrdZ {H«$¶mAm| ‘| CO2 H$s ³¶m ŷ{‘H$m h¡ ?AS7

11. ‘mZdr¶ J{V{d{Y¶m± {H$g àH$ma O¡d- ŷ-agm¶Z MH«$m| H$mo Ag§Vw{bV H$aVr h¡ ?AS7

12. h‘-‘mZd Ho$ Ûmam {H$g àH$ma Obr¶-MH«$ à^m{dV hþAm ? H$moB© VrZ H$maU {b{I¶o ?AS7

13. Ã™ÁYÁ∫ úfi ™ı, <<uN˛Ã üN˛Á∫ ™ÁåƒyÆ Nw̨ nÆÁı Ãz ƒÁoÁƒ∫m üßÁuƒo “ÏEÁ “{>> ¬zQ N˛y o{ÆÁ∫y N˛yu\L@ AS7

14. “u∫oTw“ üßÁƒ ú∫ åÁ∫z §åÁF|L EÁ{∫ Eúåz úÁe∆Á¬Á Nz˛ üÁs|åÁ ÃßÁ ™ı ÃÏåÁFL@  AS6

15. EÁMÃy\å, \¬-YN¿˛ LƒÊ åÁFb~Áz\å YN¿˛ Nz˛ uYfi GoÁ∫ N˛∫ åÁ™ u¬uQL @AS5

{ejm ‘| gwYma
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