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àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm ...
 emcò  {eúmUmVrc 10 dm dJ© hm \$ma _hËdmMm AgVmo, {dÚmÏ`mªÀ`m {OdZmcm _moS>

XoUmam AgVmo. amîQ´>r` {eúmU àUmcr, amÁ` {eúmU àUmcr `m§Zr {eúmUmÀ`m h¸$mMm
H$m`Xm cúmmV KoD$Z nmR>çnwñVH$ {dH$grV H$éZ ho XhmdrMo nwñVH$ Vw_À`m hmVmV R>odco
Amho. AmVmn`ªV e¡úm{UH$ n«g§JmVwZ {eH$coë`m H$ënZm§Mr, ̂ mdZmMr g_rúmm H$arV Ë`m§À`m
nmR>emcm ñWamdarc kmZm§Mr nwVu, _m{hVr {_i{dÊ`mgmR>r ho nwñVH$ \$ma Cn òmJr nS>Vo. ̀ m
n«_mUo Xhmì`m dJm©Z§Va ñnYm©n[aúmm, B§Q>a{_S>r`Q> _Ü`o AZwg§YmZ gmYÊ`mgmR>r gwÜXm `m
nwñVH$mVrc nmR>çm§emÀ`m énH$ënZm H$aÊ`mV Amcr Amho.

{Za§Va gd©H$e _wë`_mnZmMr (CCE) emco` {eúmUmV A_§c~OmdUr hmoV Agë`m_wio
nmR>çm§e {eH${dV AgVm§Zm {dÚmÏmu {eH$Ê`mMm A§XmO KoÊ`mgmaIo `m nwñVH$mV {eH${dUo
. {eH$Uo `m n«{H«$`oMr énH$ënZm H$aÊ`mV Amcr. ho `m nwñVH$mMo d¡{eï>o Amho. Hodi
H$moUË`mhr JmoîQ>rMr _m{hVr {_i{dUoM Zìho Va emór` nÜXVrZo {dkmZ emómMo AÜ``Z
H$aÊ`mgmR>r Z{dZ nmR>ç nwñVH$ ho {H$Vr Var Cn`moJr R>aVo. Xhmì`m dJm©cm ~moS>m©Mr n[aúmm
Agë`m_wio {Xcoë`m R>am{dH$ H$mimVM nmR>çH«$_ nwU© H$aUo Amdí`H$ AgVo. na§Vw nmR>çH«$_
nwU© H$aUo åhUOo ̂ mdZm{df`r _m{hVr {_i{dÊ`mMo gm_Ï`© gmÜ` H$aÊ`mMm à`ËZ hmo`, ho
_mÌ {dgaVm H$m_m Z ò. nmR>çm§emMo dmMZ H$aUo, MMm© H$aUo, {dícofU H$aUo, à`moJemioVrc
à`moJ H$aUo, úmoÌn`©Q>Z, {ZdoXrH$mMr gH$ënZm H$aUo dJ¡ao AÜ`mnZ AÜ`m`ZmÀ`m gd©
à{H«$`oMr A_§c~OmdUr ìhm`cm nm{hOo. _mJ©XeuH$m (JmB©S>) àíZg§MmMm dmna H$é Z`o.
CÎmamMr KmoH§$nÅ>r, cKwÎmmoar nwñVHo$ `mda {ZfoY H$aÊ`mg hdm.

Z{dZ nmR>çnwñVHo$ ho EopÀN>H$ e¡úm{UH$ à_mU gmÜ` H$aÊ`mÀ`m Ñï>rZo V`ma H$aÊ`mV
Amco. e¡úm{UH$ gÌ nwU© hmoB© n ª̀V _wcm§_Ü ò e¡úm{UH$ n«_mU dmT>{dÊ`mÀ`m Ñï>rZo AÜ`mnZmMr
ì`whaMZm {eúmH$m§Zr H$am`cm nm{hOo. {Za§Va gd©H$e ‘wë¶‘mnUmMr (grgrB©) g_W©nUo
A_§c~OmdUr H$aÊ`mgmR>r KmoH§$nÅ>r nÜXVr gmoSw>Z AÜ`mnZ H$am`co nm{hOo. {dÚmÏ`mªÀ`m
àJVrMo {Z_m©UmË_H$ Am{U g§J«hZmË_H$ _wë`mH$U H$aÊ`mgmR>r Amdí`H$ nÜXVrMr {eúmH$m§Zm
_m{hV AgUo Amdí`H$ AgVo.

Z{dZ nmR>çnwñVH$m§Mm Cn¶moJ Amdí`H$ {df`mMr _m{hVr nwa{dUooM ZgwZ AÜ``Z
nÜXVr, _wë`H$Um§À`m nÜXVrMr N>mn nS>Uo {eúmH$m§gmR>r Am{U {dÚmÏ`mªgmR>r {H$VrVar
Cn`omJr nS>Vo.dJm©V {dkmZ Aem àH$mao {eH$dm¶cm nm{hOo H$s, Á¶m‘wio Vo ‘wcm§Zm {dMma
H$aÊ¶mgmR>r Am{U d¡km{ZH$ H$m‘ H$aÊ¶mgmR>r CÎmo{OV H$am¶cm nm{hOo. Vo {ZgJm© g§~§Yr
ào‘ dmT>{dÊ¶mgmR>r gwÜXm Agmdo.’$º$ Z{dZ Jmoï>tZm n«H$Q> H$aUo åhUOo d¡km{ZH$ nUo {eH$Uo
Zìho.nañnamdc§~r Am{U nañnamg§~§Yr ‘Ü¶o AS>WS>m Z H$aVm {ZgJm©À¶m ‘hËdmÀ¶m {Z¶‘m
gmo~V nwT>Mo nmD$c Q>mH$Uo Amdí¶H$ Amho. OJmV g^modVr hmoV Agcoë¶m ~XcmMr cúmUo
Am{U {ZgJm©À¶m AmH$cZ H$aÊ¶mMr úm‘Vm Cƒ ‘mÜ¶{‘H$ emioÀ¶m ‘wcm‘Ü¶o AgVo.
Ë¶m§À¶m ‘Ü¶o H$ënZoMo n¥ÏWH$aU H$aÊ¶mMr úm‘Vm AgVo.’$º$ g{‘aH$Uo Am{U VmËdrH$ Ñï>rZo
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{Z¶‘m§Mr ewîH$nÜXVrZo {eH${dÊ¶mZo AmnU Ë¶m§À¶m hþema {dMmam§Mr ¶m nmVirda AmnU
VhmZ ^mJdw eH$V Zmhr. ¶mgmR>r d¡km{ZH$ kmZ g‘ñ¶m gmoS>{dÊ¶m‘Ü¶o n¶m©¶r {dH$ënm§Mm
emoY Am{U Z{dZ g§~§Y ñWmnZmMm g§YrMm Cn¶moJ H$aÊ¶mg§~§Yr {eH${dÊ¶mgmR>r AmnU
dJm©Mo dmVmdaU Vgo V¶ma H$am¶cm nm{hOo.

dJm©V Mma {^§VrÀ¶m AmV H$m|Sw>Z emómoº$ {eúmU hmoV Zmhr. Ë¶mMm à¶moJemim Am{U
úmoÌmer {ZíMrV g§~§Y AgVmo. åhUwZ {dkmZ AÜ¶mnZmV úmoÌ AZw^md / à¶moJmcm Iwn
‘hËd Amho. amï´>r¶ nmR>çH«$‘ ’«o$‘dH©$ -2005 À¶m gwMZmZm Amdí¶H$ Am‘cmV AmUÊ¶mMr
‘moR>r JaO Amho. H$maU Ë¶m‘Ü¶o ñWm{ZH$ dmVmaUmer {dkmZ {eH${dÊ¶mer OmoS> cmdÊ¶mMm
Omoa {Xcocm Amho. {eúmUmÀ¶m h¸$mMm H$m¶Xm - 2009 gwÜXm Agm g„m {Xcm H$s, ‘wcm§‘Ü¶o
{eH$Ê¶mMo gm‘Ï¶© hñVJV H$aÊ¶mMr àmYmÝ¶ Úmdo. Ë¶mM à‘mUo emómoº$ {dMmamZo Z{dZ
{nR>r gwYmaÊ¶mgmRr ‘XV hmoB©c Ago {dkmZm§Mo {eH$dU AgUo Amdí¶H$ Amho.

emómkmMr {dMma H$aÊ¶mMr à{H«$¶m Am{U Ë¶mZr cmdcoë¶m àË¶oH$ emoYm ‘mJÀ¶m
à¶ËZm§Mr ‘m{hVr H$aUo ho {dkmZ {eH$dÊ¶mV EH$ ‘hËdmMm ‘wÔm Amho. amÁ¶ nmR>çH«$‘
’o«$‘dH« - 2011 Zo gm§JrVco H$s, ‘wc ñdV:Mo Cnm¶ Am{U doJdoJù¶m ‘wÚmda ñdV:Mo ‘V
ñnï> H$aÊ¶mgmR>r g‘W© ~Zmdo. SCF À¶m à‘mUmZm§ {‘i{dÊ¶mgmR>r ho {dkmZ nmR>çnyñVH$
V¶ma H$aÊ¶mV Amco Zmhr Am{U Aem àH$mao emómoº$ nÕVrZo A{Ve¶ {dMmamZo AmË‘{dídmgZo
g§emoYZ H$aÊ¶mgmR>r ‘wcm§Zm ‘XV hmoVo.

Z{dZ nmR>çnwñVH$ V¶ma H$aÊ¶mgmR>r ghH$m¶© Ho$coë¶m {dÚm^dZ g§ñWm, amOñWmZMo
coIH$, Á¶mZr YS>o V¶ma Ho$co, g§nmXH$ Á¶m§Zr gd© {cImU VnmgwU nm{hco, S>r.Q>r.nr. M‘w
g§wXa Q>mB©n Owi{dV nmR>çnwñVH$ V¶ma Ho$co. ¶m gdm©Mo Amåhr Am^mar AmhmoV. `m nwñVH$mV
nwÝhm H$mhr gwYmaUm H$aÊ`mgmR>r {eúmU VËddoÎmm, {eúmH$, nmcH$, {dÚmWu `m§À`m H$Sw>Z
H$moUË`mhr gwMZm Amë`mg Amåhr Ë`m gwMZm§Mm ñdrH$ma H$é.

nmR>çnwñVH$mMm ‘wcm§Zm ~hþdmMH$ dmna H$aÊ¶m‘mJo {eúmH$m§Mr ’$ma ‘moR>r ‘hËdmMr
^w{‘H$m AgVo, {eúmH$ OéZ Ë¶m§Mo g§wg§JV à¶ËZ H$éZ nmR>çnwñVH$mMm ¶mo½¶ dmna H$aVrc
OoUo H$éZ ‘wcm§À¶m ‘Zmda emór¶ {dMma q~~dVrc Am{U ‘wcm§‘Ü¶o emór¶ Ñï>rH$moZ
dmT>{dÊ¶mV àmoËgmhH$ ~Z{Vc, Aer Amåhmbm Amem Amho.

g§MmcH$g§MmcH$g§MmcH$g§MmcH$g§MmcH$
am.nm.nw.g§.H|$.am.nm.nw.g§.H|$.am.nm.nw.g§.H|$.am.nm.nw.g§.H|$.am.nm.nw.g§.H|$.

Vob§JmZm, h¡Ðm~mXVob§JmZm, h¡Ðm~mXVob§JmZm, h¡Ðm~mXVob§JmZm, h¡Ðm~mXVob§JmZm, h¡Ðm~mX
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{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....

‘wcm§À¶m {dMma§mMo gm‘Ï¶© Am{U g§emoYZmV CËgmh dmT>{dÊ¶mgmR>r hm Z{dZ nmR>çnwñVH$ V¶ma
H$aÊ¶mV Amcm. ‘wcm§‘Ü¶o {eH$Ê¶mMr AmdS> {Z‘m©U H$aÊ¶mgmR>r {eúmH$m§Zr Mm§Jë¶m AÜ¶m¶Mm
AÜ¶mnZ gmYZ dmnamdo ho Ë¶m§Mo n{hco H$V©ì¶ Amho. {dkmZ AÜ¶mnZmV ‘wcmV ~Xc KS>dwZ AmUUo
¶m ‘hËdmH$m§úmmMo amï´>r¶ Am{U amï´> nmR¶H«$‘ ‘m§S>Ur Am{U {eúmUmÀ¶m h¸$mMm H$m¶ÚmMo A{YH¥$V
coI AmhoV. Ë¶m ‘hËdH$m§úmm Zwgma ho nmR>çnwñVH$ V¶ma H$aÊ¶mV Amcoco Amho. Va {eúmH$m§Zr
Ë¶m§À¶m AÜ¶mnZm‘Ü¶o Z{dZ nÜXVr dmnaÊ¶mMr JaO Amho. ¶m X¥ð>rH$moZmdéZ AmnU {ZpíMV H$m¶
H$amdo Am{U H$m¶ H$é Z¶o Vo nmhþ ¶m.

• 10 dJ© åhUOoM {dÚmÏ`mªZm n[aúmogmR>r V`ma H$aUo ho àW_ H$V©ì` g_OwZ AÜ`mnZ H$aÊ`mÀ`m
nÜXVrMm èhmg H$am`cm nm{hOo. 10 ì`m dJm©V {dÚmÏ`mªZm JwU àmá H$aÊ`mÀ`m ñnY} noúmm Ë`m§À`mV
e¡úm{UH$ à_mU dmT>{dÊ`mÀ`m Ñï>rZo AÜ`mnZ H$am`cm nm{hOo.

• nmR>çnwñVH$mV gwédmVrcm ‘wcm§ gmo~V MMm© H$aÊ¶mMr Amdí¶H$Vm Amho. H$mhr ‘wcm§ H$Sw>Z CÎmao
H$mT>m{dV Oar Vo MwH$ Agmo H$s ~amo~a Agmo. eodQr H$ënZm ñnï> H$aÊ¶mMm à¶ËZ H$amdm.

• YS>m {eH$dm`À`m AJmoXa Ë`m YS>çmMo g§nwU© dmMZ H$amdo Am{U _wcm§Zm gwÜXm dmMÊ`mg gm§Jmdo.
Am{U Z§Va YS>çmVrc ^mdZm, H$ënZm _wcm§Zm g_O{dÊ`mgmR>r MMm©ìXmao gwédmV H$amdr.

• nmR>çnwñVH$mVrc H$ënZm XmoZ nÜXVrMo Amho. n{hco dJm©V {eH$dm¶Mo Am{U Xþgao à¶moJ emioV H$am¶Mo.
• à¶moJ emioVrc H¥$Vr nmR>mV {d^mJwZ AmhoV. {eúmH$m§Zr Ë¶m H¥$Vr doJio Z KoVm YS>m Mmcw AgVm§Zm H$éZ ¿¶mdo.
• nwñVH$m§V H$mhr {deof H¥$Vr {Xcocr AmhoV. Ogo {dMma H$am Am{U MMm© H$am, Mcm H$é ¶m,

‘ycmIVr KoUo, A{^àm¶ V¶ma H$aUo, dm°c ‘°J{PZ da àX{e©V H$aUo, a§J ŵ‘rÀ¶m {Xder ̂ mJ KoUo,
úmoÌ {Z[aúmU H$am, {deof {XdgmMr ì¶dñWm ho gd© Amdí¶ H$am.

• Vw‘À¶m {eúmH$m§Zm {dMmam ‘m{hVr J«§Wmc¶mVwZ qH$dm B§Q>aZoQ>mVwZ Jmoim H$am. Aem H¥$Vr gwÜXm
Amdí¶H$ åhUwZ J«hrV Yam.

• Oa ¶m nwñVH$mV Xþgè¶m EImÚm {df¶mMr H$ënZm AmT>icr Va Ë¶m g§~§YrV {df¶ {eúmH$m§Zm Vo
{eH${dÊ¶mgmR>r dJm©V Am§‘ÌU Úmdo.

• g§~§YrV do~gmBQ> nË¶mMr ‘m{hVr Jmoim H$am Am{U Vo ‘wcm§Zm Úm, Á¶m‘wio ‘wc§ {dkmZ {eH$Ê¶mgmR>r
B§Q>aZoQ> godoMm Cn¶moJ H$aVrc.

• emioÀ¶m J«§Wmc¶mV {dkmZ nwñVHo$ Am{U {dkmZ ‘°JPrZ R>odm.
• CÎmo{OV MMm© Am{U ~wÜXr {Z¶omOZm gma»¶m H¥$VrÀ¶m ‘XVrZo ‘wc§ ñdV§ÌnUo {eH$Ê¶mgmR>r Am{U

g‘OwZ K|Ê¶mgmR>r àË¶oH$mcm CÎmo{OV H$am YS>¶mMr gwédmV H$aÊ¶mAJmoXa Vmo {eH$Ê¶mgmR>r ‘wcm§Zm
àd¥Îm H$am.

• Aä`mgmV gwYmaUm H$é `m, `m ^mJmV n«Ë òH$ àíZm§À`m eodQ>r (AS) Ago g§{úmá Amho `mMm AW©
åhUOo e¡úm{UH$ à_mU hmò .

• {dkmZ ³c~, qZ~Y ñnYm©, {MÌ H$mT>Uo, {dkmZm da H${dVm, àmén V¶mar BË¶mXtMr g{Odg¥ï>r
g§VwcZm BË¶mXr {df¶r gH$maË‘H {dMma dmT>VmV.

• dJm©V, à¶moJ emioV Am{U úmoÌm‘Ü¶o doJdoJù¶m H¥$Vr H$aVm§Zm AÜ¶¶Z gm‘Ï¶mªMo {Z[aúmU H$éZ
Zm§oX H$am. ho {Za§Va g‘J« ‘wë¶m§H$ZmMm EH$ ^mJ Amho.
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AmVm Vw‘À¶m cúmmV Amco AgocM H$s, {dkmZ Am{U emór¶ {dMma {eH$Uo åhUOo ’$º$ YS>m
‘O~wV {eH${dUoM Zìho Va ‘wcm§‘Ü¶o CX^{dV Pmcoë¶m àíZm§Mo CÎma emoYÊ¶mg gË¶, ‘m¡ë¶dmZ
H$gaV (Aä¶mg) àd¥Îmr {Z‘m©U hmoD$Z {OdZmV ¶oUmè¶m gd© H${R>U n[apñWVrer gm‘Zm H$aÊ¶mMr
O~m~Xmar H$m¶© H$aÊ¶mMr eº$s Ë¶mÀ¶mV {Z‘m©U hmoB©b, Agm Am‘Mm {dídmg Amho.

{à¶ {dÚmÏ¶mªZmo....{à¶ {dÚmÏ¶mªZmo....{à¶ {dÚmÏ¶mªZmo....{à¶ {dÚmÏ¶mªZmo....{à¶ {dÚmÏ¶mªZmo....
{df¶mV Mm§Jco JwU {‘i{dUo åhUOo {dkmZ {eH$Uo Zìho. Vm{H©$H$ {dMma H$aUo Am{U ì¶dñWrV

nUo H$m‘ H$aUo ho gm‘Ï¶© hñVJV H$éZ XaamoOÀ¶m {OdUmV Ë¶mMm dmna H$amdo. ho {‘i{dÊ¶mgmR>r
{c{hcoë¶m d¡km{ZH$ ì¶m»¶m nmR> H$aÊ¶mnoúmm Ë¶m§Mm n¥W¸$aU nÜXVrZo Aä¶mg H$amdm. ¶mMm AW©
d¡km{ZH$ H$ënZm g‘OÊ¶mÀ¶m H«$‘m‘Ü¶o Vwåhmcm MMm© H$aUo, dU©U H$aUo, nS>Vmim H$aÊ¶mgmR>r
à¶moJ H$aUo, {Z[aúmU H$aUo, ñdV:À¶m Cn¶m§Mr n¥ð>r H$éZ KoUo, {ZîH$f© H$mT>Ê¶mMr JaO Amho. Ë¶m
nÜXVrZo {eH$Ê¶mgmR>r Vwåhmcm ho nwñVH$ ‘XV H$aoc. ho {‘i{dÊ¶mgmR>r Vwåhmcm H$m¶ H$aÊ¶mMr
Amdí¶H$Vm Amho.

• 10 ì`m dJm©V H$ënZm§Mr, ̂ mdZm§Mr n[aYr hr {dñV¥V AgVo. {eúmH$ YSm {eH$Ê¶mgmR>r AJmoXa
EH$Xm YS>m nwU© dmMwZ ¿¶m.

• YS>m Mm§Jcm g‘OÊ¶mgmR>r Ë¶m nwU© YS>çmVrc ‘hËdmMm A§emMr Zm|X H$am.
• YS>¶mVrc {Z¶§‘m§Mm {dMma H$am. YS>m Imocda g‘OÊ¶mgmR>r Ë¶mVrc H$ënZm§Mr AmoiI H$aUo

Amdí¶H$ Amho.
• {dMma H$am Am{U MMm© H$am ¶m A§emV {Xcoë¶m àíZm{df¶r Vw‘À¶m {‘Ì Am{U {eúmH$m§gmo~V

MMm© H$aVm§Zm S>J‘Jw ZH$m.
• YS>¶mVrc à¶moJ H$aVm§Zm qH$dm MMm© H$aVm§Zm Vwåhmcm H$mhr e§H$m ¶oVrc Ë¶m§Zm ñnï> nUo

Am{U ‘moH$ù¶m nUmZo ì¶º$ H$am.
• H$ënZm ñnï>nUo g‘OÊ¶mgmR>r à¶moJmÀ¶m Vmgm§Mr ¶moOZm H$éZ Am‘cmV AmUm. à¶moJmìXmao

{eH$Ê¶mgmR>r Vwåhmcm ~aoMí¶m Jmoï>r ‘m{hV Agm¶cm nm{hOo.
• àË¶oH$ YS>¶mcm X¡Z§{XZ {OdZmÀ¶m g§X^m©er gm§JS> Kmcm.
• Vw‘À¶m ñdV:À¶m H$ënZmÀ¶m AmYmamda {dH$ën ‘m{hV H$am.
• {ZgJm©À¶m OVZmV àË¶oH$ YS>¶mMr H$er ‘XV hmoV Amh·o ¶mMo {Z[aúmU H$am.
• ‘wcmIVrV Am{U úmoÌ n¶©Q>ZmV JQ>mV H$m‘ H$am. A{^n«m¶ V¶ma H$am Am{U Ë¶m§Zm àX©{eV

H$am.
• dhrV qH$dm n[aúmoV {c{hV AgVm§Zm Vw‘À¶m ñdV:Mo A{^àm¶ n¥ÏWH$aUmMo ñnï> H$am.
• OodT>o e³¶ hmoB©c VodT>o Vw‘À¶m nmR¶nwñVH$mÀ¶m g§~§YrV nwñVHo$ dmMm.
• Vwåhr ñdV:Vw‘À¶m emioV {dkmZ ³c~ H$m¶©H«$‘mMo {Z¶moOZ H$am.
• Vw‘À¶m dñVrVrc cmoH$m§Zm ¶oUmè¶m g‘ñ¶m§Mo {Z[aúmU H$am. Ë¶m g‘ñ¶m gmoS>{dÊ¶mgmR>r Vwåhr

dJm©V {eH$coë¶m {dkmZ ìXmao Ë¶m§Zm H$m¶ g„m XoD$ eH$mc.
• Vwåhr dJm©V {eH$coë¶m {dkmZmÀ¶m Jmoï>r eoVH$ar, H$cmH$ma gmo~V MMm© H$am.SCERT T
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e¡úm{UH$ à‘mU

H«$.g.H«$.g.H«$.g.H«$.g.H«$.g. e¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mU ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU
1.

2.

3.

4.

5.

6.

7.

H$ënZoMo AmH$cZ hmoUo

àíZ {dMmaUo Am{U AZw‘mZ bmdZo.

à¶moJ Am{U úmoÌmMm H$miOrnwd©H$
Vnmg

d¥ÎmmÝV H$m¡eë¶ Am{U àH$ën H$m¶©

{MÌmUo g§Xoe, àén V¶mar

àe§gm H$aUo Am{U gm¢X¶© g§~§Yr
kmZ Cn¶wº$VVm

X¡Z§{XZ {OdZmV Cn¶moOZ, O¡{dH$
{^ÞVoMr H$miOr AgUo

nmR>çnwñVH$mV {Xcoë¶m H$ënZoÀ¶m à{H«$¶mMr ñnï>H$aÊ¶mMr H$aUo
XoÊ¶mMr Am{U VwcZm Am{U ’$aH$, nwamì¶m ghrV CXmhaUo ñnï>
H$aÊ¶mMr nmÌVm ‘wcm‘Ü¶o ¶mdr ñdV:Mo ~wÜXr {Z¶moOZ dmT>
H$aÊ¶mgmR>r ‘wc g‘W© ìhmdo.

MM}V ̂ mJ KoÊ¶mgmR>r, H$ënZm ñnîQ> H$aÊ¶mgmR>r ‘m{hV H$aÊ¶mgmR>r
‘wc àíZ {dMmaÊ¶mgmR>r g‘W© ìhmdo. {Xcoë¶m ‘wÔ¶mda AZw‘mZ
H$aÊ¶mMr ¶mo½¶Vm Ë¶m§À¶m ‘Ü¶o ¶mdr.

nmR>çnwñVH$mV {Xcoë¶m H$ënZm ‘m{hV H$aÊ¶mgmR>r ‘wc ñdV:
hmoD$Z à¶moJ H$aÊ¶mgmR>r g‘W© ~Zmdo. úmoÌmÀ¶m VnmgUr ‘Ü¶o
^mJ KoD$Z Ë¶mda A{^àm¶ V¶ma H$aÊ¶mgmR>r g‘W© ~Zmdo.

‘m{hVr Jmoim H$aÊ¶mMr (‘wcmIVr, B§Q>aZoQ>>Ûmao) Am{U ì¶dñWrV
nUo n¥ÏWH$aU H$aÊ¶mMr H$m¶©úm‘Vm ‘wcm§‘Ü¶o ¶mdr Vo ñdV:àH$ën
H$m¶© H$aÊ¶mMr úm‘Vm Ë¶m§À¶m ‘Ü¶o ¶mdr.

Ë¶m§Zm AmH$cZ Pmcoë¶m ‘m{hVrMr {MÌ H$mTw>Z ñnï> H$aÊ¶mMr
Am{U àmén V¶marMr úm‘Vm ‘wcm‘Ü¶o ¶mdr. {Xcoë¶m ‘m{hVrMm
dmna H$éZ qH$dm ‘m{hVr Jmoim H$éZ AmcoI H$mT>Ê¶mgmR>r Vo
g‘W© ~Zm¶cm nm{hOo.

{ZgJ© Am{U ‘mZdeº$sMr àe§gm H$aÊ¶mMr Am{U {ZgJm© g§~§Yr
gm¡X¶mªMm kmZm ¶mo½¶ ‘wc ~Zmdo. amÁ¶KQ>ZoMr Cn¶wº$Vm
nmiÊ¶mgmR>r Vo g‘W© ìhmdo.

X¡Z§{XZ {OdZmVr g§X^m©Zm Vm|S> XoÊ¶mgmR>r d¡km{ZH$ H$ënZm§Mm
dmna H$aÊ¶mMr úm‘Vm ‘wcm‘Ü¶o ¶mdr. O¡{dH$ {^ÞVo g§~§Yr
H$miOr XmI{dÊ¶mgmR>r Vo cm¶H$ ~Zmdo.SCERT T
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COiUr

22222
33333
44444
55555
66666
77777
88888
99999
1010101010

nmofUnmofUnmofUnmofUnmofU - AÞ nwadR>m g§ñWmAÞ nwadR>m g§ñWmAÞ nwadR>m g§ñWmAÞ nwadR>m g§ñWmAÞ nwadR>m g§ñWm

ídgZídgZídgZídgZídgZ - COm© CËnÎmr g§ñWmCOm© CËnÎmr g§ñWmCOm© CËnÎmr g§ñWmCOm© CËnÎmr g§ñWmCOm© CËnÎmr g§ñWm

àOZZàOZZàOZZàOZZàOZZ- nwZéËnmXH$ g§ñWmnwZéËnmXH$ g§ñWmnwZéËnmXH$ g§ñWmnwZéËnmXH$ g§ñWmnwZéËnmXH$ g§ñWm

Ord {H«$`m§Vrc g_Ýd`/nañna gh`moJ

Amnco n`m©daUAmnco n`m©daUAmnco n`m©daUAmnco n`m©daUAmnco n`m©daU - Amnco H$V©ì`Amnco H$V©ì`Amnco H$V©ì`Amnco H$V©ì`Amnco H$V©ì`

Z¡g{J©H$ gmYZoZ¡g{J©H$ gmYZoZ¡g{J©H$ gmYZoZ¡g{J©H$ gmYZoZ¡g{J©H$ gmYZo

AZwd§{eH$VmAZwd§{eH$VmAZwd§{eH$VmAZwd§{eH$VmAZwd§{eH$Vm - _mË`m{nË`mVwZ AnË`mV_mË`m{nË`mVwZ AnË`mV_mË`m{nË`mVwZ AnË`mV_mË`m{nË`mVwZ AnË`mV_mË`m{nË`mVwZ AnË`mV

10 OwZOwZOwZOwZOwZ 1

10 Owc¡Owc¡Owc¡Owc¡Owc¡ 2 424242424

10 AmJñQ>AmJñQ>AmJñQ>AmJñQ>AmJñQ> 48

10 gßQ> |~a>gßQ> |~a>gßQ> |~a>gßQ> |~a>gßQ> |~a> 74

10 AmŠQ>m |~aAmŠQ>m |~aAmŠQ>m |~aAmŠQ>m |~aAmŠQ>m |~a 94

15 Zmoìh| §~aZmoìh| §~aZmoìh| §~aZmoìh| §~aZmoìh| §~a 116

10 Zmoìho/{S>gZmoìho/{S>gZmoìho/{S>gZmoìho/{S>gZmoìho/{S>g 144

15 {S>g|/OmZ§ o{S>g|/OmZ§ o{S>g|/OmZ§ o{S>g|/OmZ§ o{S>g|/OmZ§ o 166

10 OmZodmaroOmZodmaroOmZodmaroOmZodmaroOmZodmaro 193

10 OmZodmaroOmZodmaroOmZodmaroOmZodmaroOmZodmaro 212

’$o$~« wdmar’$o$~« wdmar’$o$~« wdmar’$o$~« wdmar’$o$~« wdmar

nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.VmgVmgVmgVmgVmg _{hZo_{hZo_{hZo_{hZo_{hZo

{df` gwMr

11111

àgaU-àgaU-àgaU-àgaU-àgaU-aº$m^rgaU g§ñWmaº$m^rgaU g§ñWmaº$m^rgaU g§ñWmaº$m^rgaU g§ñWmaº$m^rgaU g§ñWm

CËgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr g§ñWm

{Z §̀ÌU - g_Ýd` g§ñWm
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x

Amnco amï ´ > r` JrVAmnco amï ´ > r` JrVAmnco amï ´ > r` JrVAmnco amï ´ > r` JrVAmnco amï ´ > r` JrV

- a{dÐZmW Q>mJmoa- a{dÐZmW Q>mJmoa- a{dÐZmW Q>mJmoa- a{dÐZmW Q>mJmoa- a{dÐZmW Q>mJmoa

OZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` ho
^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &

n§Om~, qgY,JwOamV, ‘amR>mn§Om~, qgY,JwOamV, ‘amR>mn§Om~, qgY,JwOamV, ‘amR>mn§Om~, qgY,JwOamV, ‘amR>mn§Om~, qgY,JwOamV, ‘amR>m
Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&

qdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§Jm
CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &
Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &

Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &
Jmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWm

OZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` ho
^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &
O` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` ho
O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &

à{Vkmà{Vkmà{Vkmà{Vkmà{Vkm

- n¡[S>_au ì §̀H$Q>m gwã~mamdw

^maV ‘mPm Xoe Amho. gmao ^maVr` ‘mPo ~m§Yd AmhoV. ‘mÂ`m Xoemda ‘mPo
ào‘ Amho. ‘mÂ`m XoemVë`m g‘¥X²Y Am{U {d{dYVoZo ZQ>boë`m na§nam§Mm ‘bm A{^‘mZ
Amho. Ë`m na§nam§Mm nmB©H$ hmoÊ`mMr nmÌVm ‘mÂ`m A§Jr `mdr, åhUyZ ‘r gX¡d à`ËZ
H$arZ.‘r ‘mÂ`m nmbH$m§Mm, JwéOZm§Mm Am{U dS>rbYmè`m ‘mUgm§Mm ‘mZ R>odrZ Am{U

àË òH$mer gm¡OÝ`mZo dmJoZ. àmUr ‘mÌmda X¶m XmI{dU.

‘mPm Xoe Am{U ‘mPo Xoe~m§Yd `m§À`mer {Zð>m amIÊ`mMr ‘r à{Vkm H$arV
Amho. Ë`m§Mo H$ë`mU Am{U Ë`m§Mr g‘¥X²Yr øm§VM ‘mPo gm¡»` gm‘mdbo Amho.
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nmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWm

gd© gOrdm§Zm Ë`m§À`m dmT>rgmR>r BVa O¡{dH$ {H«$ ògmR>r AÞmMr JaO AgVo.
gOrdm§À`m earamMo Vmn_mZ H$m`_ amIÊ`mgmR>r gwÜXm AÞmMr JaO AgVo. EH$ noer`
A_r~m nmgwZ Va ~hþnoer` _mZdmn ª̀V àË òH$ gOrd {d{dY àH$maMo nXmW© AÞ åhUwZ
dmna H$arV AgVmV. _mZdr earamVrc doJdoJù`m noetZm Ë`m§Mo H$m ©̀ H$aÊ`mgmR>r
doJdoJù`m Amhma nmofH$m§Mr JaO AgVo. Amhma KoÊ`mMr nÜXV hr àË òH$ noer noerV
Am{U gOrd gOrdmV doJdoJir AgVo.

àmUr Ë`mMm Amhma H$gm KoVmV ho Vwåhr _mJrc dJm©V {eH$cm AmhmV Zm?
Ë`mMo EH$Xm nwZamdcmoH$Z H$é `m.
• nanmofr åhUOo H$m`? Vo Ë`m§Mm Amhma H$gm {_i{dVmV?
• ñd §̀nmofr åhUOo H$m`? Vo Ë`mMm Amhma H$gm {_i{dVmV?

 AmVm AmnU ñd§̀  nmofU Am{U nanmofU nÜXVrV g{OdmMo nmofU H$go hmoVo Vo
_m{hV H$éZ KoD$ ̀ m. OmñVrV OmñV dZñnVtZm ñd §̀nmofr H$m åhUVmV, ho gwÜXm _m{hV
H$é `m.

ñd`§nmofr` nmofU (ñd`§nmofr` nmofU (ñd`§nmofr` nmofU (ñd`§nmofr` nmofU (ñd`§nmofr` nmofU (Autotrophic Nutrition)

 ñd §̀nmofr ho àH$me CO}Mm dmna H$éZ amgm`{ZH$ g§̀ wJ V`ma H$aVmV ho Amnë`mcm
_mhrV Amho. dZñnVr nmofH$ Ðd Ogo {_Zab, jma Am{U nmUr ho O{_ZrVwZ VgoM
hdoVwZ H$m§hr dm ẁ KoVmV. Vo g§Šbrï> g§̀ wJo Ogo H$m~m}hm`S>óQ>, àWrZo Am{U M~u ̀ mgmaIo
nXmW© gmÜ`m nXmW©nmgyZ {Z‘m©U H$aVmV. ñd §̀nmofr AgUmè`m dZñnVr nmgwZ V`ma
homUmè`m {nñQ>_` nXmWm©Zm _mZdm gmo~VM AË`m{YH$ à_mUmV AZoH$ {Odm§Zm eŠVr
XoÊ`mgmR>r Cn`moJ hmoV AgVmo.

AmnU ImVmo Vo AÞ ho ~hÿVoH$ dZñnVr nmgwZ Amnë`mcm àmá homVmo, åhUOoM gd©
àmUr ho  Ë`m§À`m AmhmamgmR>r dZñnVrdaM Adc~§wZ AgVmV. na§Vw dZñnVr gd© àmÊ`m§

1
YS>mYS>mYS>mYS>mYS>m
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nmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWm2 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

H$[aVm H$go AÞmMr {Z{_©Vr H$aVmV?
{d{dY àH$maÀ`m {Od à{H«$`m dZñnVr H$em nwU© H$aVmV ho _m{hV H$aÊ`mgmR>r

eVH$mo dfm©nmgwZ emók {H$VrVar g§emoYZ H$arV Amho. dZñnVrV {d{dY àH$maÀ`m
{Odà{H«$`m KSw>Z òV Agë`m Var \$º$ EH$m àH$me g§ícofU {H«$ òìXmaoM g_ñV {Od
ametZm Amhma nwadR>m H$aÊ`mMo gmYZ åhUwZ dZñnVtZm d¡pídH$ AÞ XmVm åhUwZ
AmoiIë`m OmVo.

àH$me g§ícofU {H«$ ò{df`r Vwåhr _mJrc dJm©V H$mhr A§emMm Aä`mg Ho$cm Amho
Zm?  dm°Z hoc_m°Q> Am{U BVa H$mhr emók Agm {dídmg H$aVmV H$s dZñnVr Ë`mMm
Amhma O_rZr_YwZM Zmhr Va H$mhr BVa KQ>H$mnmgwZ àmá H$aVmV.
• àH$me g§ícofU {H«$`m KS>Ê`mgmR>r H$moUË`m àmW{_H$ KQ>H$mMr JaO AgVo?

{dMma H$am?
• àH$me g§ícofU {H«$`m nwU© Pmë`mZ§Va H$moUVm nXmW© V`ma hmoVmo?

àH$me g§ícofU (àH$me g§ícofU (àH$me g§ícofU (àH$me g§ícofU (àH$me g§ícofU (Photosynthesis)
àH$me g§ícofU {H«$`m KSw>Z ̀ oUmè`m dZñnVrÀ`m

nmZm_Ü ò EH$ [hado a§JÐì` AgVo `mcm harVÐì`
(chlorophyll) Ago åhUVmV. harVÐì` ho gẁ ©
àH$memÀ`m CO}Mm Cn`moJ H$éZ gmÜ¶m nXmWm©nmgwZ
g§Šcrï> AUw nXmWm©_Ü ò énm§VarV H$aVmV. ̀ m {H«$̀ ocmM
àH$me g§ícofU {H«$`m Ago åhUVmV. àH$me g§ícofU
{H«$`m hr \$ma g§ŠcrîQ> AgVo. `m_Ü ò AZoH$ Q>ßno
AgVmV Am{U gmo~VM AZoH$ _Ü`ñWr g§̀ wJo gwÜXm
{Z_m©U hmoVmV. Joë`m 200 dfm©nmgwZ àH$me g§ícofU

{H«$ òcm EH$m gai g_rH$aUmÀ`m énmV gwM{dÊ`mMm emók à`ËZ H$arV Amho. 1931
_Ü ò gr.~r. dm°Z Zoc (C.B. Van Neil) `m emókm§Zr _m§S>coë`m g_rH$aUmcm
àm_m{UH$ ñdrH¥$VrZo AmVm gwÜXm Ë`mMm Cn`moJ H$arV Amho. àH$me g§ícofU {H«$ ò_Ü ò
EH$m H$m~m}hmŚ>oQ> AUw EH$ nmÊ`mMm AUw Am{U EH$ Am°ŠgrOZ AUw gwÜXm {Z_uV hmoV
AgVmo, Ago Ë`mMo åhUZo Amho. àH$me g§ícofU hr {H«$`m {H$Vrhr g§Šcrï> Agcr Var
gÜ`m AmnU gd© gai, gmoß`m `m g_rH$aUmMm Cn`moJ H$arV AmhmoV.

CO2 + 2H2O CH2O + H2O + O2

½cwH$moO (C6H12O6) V`ma Pmë`mMo XmIdm`Mo Agë`mg g_rH$aU H$moUË`m àH$maMo
Agm`cm hdo. `mgmR>r g_rH$aUmcm g§VwcrV H$éZ nwÝhm {chm.

( Vw_À`m ^m¡VrH$ agm`Z emómÀ`m nwñVH$mVrc amgm`{ZH$ {H«$`m, g_rH$aUo,
H$m~©Z g§̀ wJo `m nmR>mMo {Z[aúmU H$am)

àH$me
harVÐì`

AmH¥$Vr-1: àH$me g§ícofUAmH¥$Vr-1: àH$me g§ícofUAmH¥$Vr-1: àH$me g§ícofUAmH¥$Vr-1: àH$me g§ícofUAmH¥$Vr-1: àH$me g§ícofU

Am °ŠgrOZAm °ŠgrOZAm °ŠgrOZAm °ŠgrOZAm °ŠgrOZ

gw`© àH$megw`© àH$megw`© àH$megw`© àH$megw`© àH$me

nmUrnmUrnmUrnmUrnmUr

H$m~©ZS>m` AmŠgmB©S>H$m~©ZS>m` AmŠgmB©S>H$m~©ZS>m` AmŠgmB©S>H$m~©ZS>m` AmŠgmB©S>H$m~©ZS>m` AmŠgmB©S> harV Ðì¶harV Ðì¶harV Ðì¶harV Ðì¶harV Ðì¶
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Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?

dm°Z Zoc `m emókmZo Om§̂ ù`m {OdmUw da g§emoYZ H$arV AgVm§ZmM àH$me g§ícofU {H«$ òV
àH$memÀ¶m ŵ_rHoMm emoY cmdcm. Ë¶m§Zr àm§a^rH$ nXmW© åhUwZ {OdmUw  H2O À`m EodOr H2S Mm
Cn`moJ Ho$cm. `m {OdmUw ìXmao KS>dwZ AmUUmè`m àH$me g§ícofU {H«$ òMo {Z[aúmU H$éZ da
gm§JrVcoco g_rH$aU Ëm`ma Ho$co. am~Q>© hrc `m§Zr nmÊ`m_Yrc Am°ŠOrOZ ~mhoa nS>Vmo Ago {gÜX
Ho$ë`mZ§Va Zoc g_rH$aUmV Imcrc à_mUo ~Xc H$aÊ`mV Amcm. (`m g_rH$aUmV nwÝhm \$oa~Xc
H$aÊ`mMm emók à`ËZ H$arV Amho. na§Vw AmnU hoM {dH${gV$ g_rH$aU åhUwZ g_OVmo.

6CO2 + 12H20     C6H12O6 + 6H20 + 6O2

àHme
harVÐì`

dZñnVr gwédmVrcm gai H$m~©Zhm`Ś>oQ>g V`ma H$aVmV. `mZ§Va ñQ>mM© gmaIo
g§ŠcrîQ> AgUmao nrñQ>_` nXmW© Am{U goë ẁcmoO {Z_m©U hmoVmV. hoM Zmhr Va dZñnVr
n«moQ>rZ, {cnrS> dJ¡ao nXmW© gwÜXm V`ma H$é eH$VmV. na§Vw àmUr _mÌ H$m~m}hm`Ś>oQ>g
ñdV: V`ma H$é eH$V Zmhr. åhUwZM `mgmR>r àmÊ`m§Zm dZñnVrda Adc§~wZ amhmdo
cmJVo.

OJmVrc gd© g§Ordm§gmR>r àH$me g§ícofU {H«$`m hr CO}Mo _wc ŵV gmYZ Amho Ago
AmnU åhUw eH$Vmo H$m`? H$m åhUw eH$Vmo? H$m åhUw eH$V Zmhr?

dZñnVr_Ü ò àH$me g§íbofU {H«$¶oÛmao H$m~m}hm¶S>óQ²>g H$go {Z‘m©U hmoVmV? ¶mMm
Aä¶mg H$é ¶m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
nmZm§_Yrc [nñQ>_` nXmW© nmZm§_Yrc [nñQ>_` nXmW© nmZm§_Yrc [nñQ>_` nXmW© nmZm§_Yrc [nñQ>_` nXmW© nmZm§_Yrc [nñQ>_` nXmW© (a type of carbohydrate)

Hw§$S>r_Ü ò dmT>Umè`m H$moUË`mhr EH$m geº$ PmS>mMo nmZ ¿`m. (nmZmMr {ZdS>
H$arV AgVm§Zm Vo nmZ nmVi Am{U _D$ Agm`cm hdo) AmH¥$Vr- _Ü ò XmI{dë`mà_mUo
CnH$aUm§Mr _mS>Ur H$am. {_{WboQ>oS> ñnrarQ> EH$m n[ajm ZirV ¿`m. Am{U Ë`m_Ü ò
PmS>mMo nmZ ¿`m.

AmH¥$Vr-1: (A)CH$iË`m {_WrcoQ> oS >AmH¥$Vr-1: (A)CH$iË`m {_WrcoQ> oS >AmH¥$Vr-1: (A)CH$iË`m {_WrcoQ> oS >AmH¥$Vr-1: (A)CH$iË`m {_WrcoQ> oS >AmH¥$Vr-1: (A)CH$iË`m {_WrcoQ> oS >
ñnrarQ> _Yrc nmZñnrarQ> _Yrc nmZñnrarQ> _Yrc nmZñnrarQ> _Yrc nmZñnrarQ> _Yrc nmZ

AmH¥$Vr-1: (~) Am`moS>rZMrAmH¥$Vr-1: (~) Am`moS>rZMrAmH¥$Vr-1: (~) Am`moS>rZMrAmH¥$Vr-1: (~) Am`moS>rZMrAmH¥$Vr-1: (~) Am`moS>rZMr
n[aúmmn[aúmmn[aúmmn[aúmmn[aúmm

{~H$a

CH$iVo nmUr
nmZ
{_WrcoQ>oS> pñnarQ>

AO~oñQ>m§Mr Omir
VrnmB©

CH$iÊ`mMr ZcrH$m

~ÝgoZ ~Z©a

noQ´>rS>re

Am`moS>rZMo ÐmdU
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àW_ nmZ nmÊ`mV Q>mHw$Z CH$idm. Z§Va n[ajm ZirV {_{WboQ>oS> ñnrarQ> KoD$Z
Ë`mV nmZ R>odm. h[aVÐì` ñnrarQ>_Ü ò {daKiVmo Am{U nmZ {\$Ho$ a§JhrZ hmoVo.

~«eMm dmna H$éZ Vo nmZ n[ajm ZirVyZ hbŠ`m hmVmZo ~mhoa H$mT>m. noQ́>rS>reda
nmZ ngadm. Ë`mda H$m§hr W|~ Am`mo{S>Z qH$dm ~oQ>m{S>ZMo ÐmdU Q>mH$m Am{U nmZmMo
{ZarjU H$am.

n[aúmm Zircm nmÊ¶mÀ¶m {~H$a _Ü ò R>odwZ Ja_ H$am. Ja_ H$arV AgVm§Zm
nmZmVrc harVÐì` Zmhreo hmoD$Z nmZmMm a§J {\$H$Q> nm§T>è`m a§JmV ~XcVo. nmZmMo
{Z[aúmU H$am.
• Amnë`m {Z[aúmUmg H$m` Amco?

nmZmda {Z_m©U Pmcoco {Zio H$mio S>mJ hoM nmZmVrc nrï>>_` nXmW© AgVmV.
àH$me g§ícofU {H«$ òV gẁ ©àH$me CO}Mo énm§Va amgm`{ZH$ CO}V hmoVo Ago Vwåhmcm
dmQ>Vo H$m?
àH$me g§ícofU {H«$`ogmR>r cmJUmar Amdí`H$ KQ>H$:àH$me g§ícofU {H«$`ogmR>r cmJUmar Amdí`H$ KQ>H$:àH$me g§ícofU {H«$`ogmR>r cmJUmar Amdí`H$ KQ>H$:àH$me g§ícofU {H«$`ogmR>r cmJUmar Amdí`H$ KQ>H$:àH$me g§ícofU {H«$`ogmR>r cmJUmar Amdí`H$ KQ>H$:

àH$me g§ícofU {H«$ òV H$m~m}hm`Ś>oQ>g V`ma H$aÊ`mgmR>r Amdí`H$ AgUmar
_w»` gm_wJ«r Ho$mUVr Agoc `mMm {dMma H$am.(dm°Z ZocZo _m§S>coë`m g_rH$aUmMo
{Z[aúmU H$am)
• àH$me g§ícofU {H«$ ògmR>r cmJUmar gd© gm_wJ«r g_rH$aUmV Amho H$m` ?

Odinmg 300 dfm©À`m emókmÀ`m à`ËZmZo àH$me g§ícofU {H«$ ògmR>r cmJUmè`m
H$mhr nXmWm© {df`rM _mÌ _m{hVr H$é eH$co. ̀ m {H«$ òV ̂ mJ KoUmao Amnë`mcm _m{hV
Zgcoco nwÝhm ~aoM nXmW© Amho. àH$me gícofU {H«$ ògmR>r Amdí`H$ gm_wJ«rMm emókm§Zr
H$gm emoY cmdcm Vo AmVm AmnU nmhþ `m.
nmUr Am{U àH$me g§ícofU {H«$`m (nmUr Am{U àH$me g§ícofU {H«$`m (nmUr Am{U àH$me g§ícofU {H«$`m (nmUr Am{U àH$me g§ícofU {H«$`m (nmUr Am{U àH$me g§ícofU {H«$`m (Water and Photosynthesis)

dZñnVrMo dOZ dmT>{dÊ`mgmR>r nmÊ`mMr _w»` ŵ{_H$m AgVo Ago dm°Z hoc_m°Q>
`m§Zr cmdcoë`m emoYm {df`r Vwåhr 7 ì`m dJm©V {eH$co AmhmV Zm. Ë`m H$mimV dm°Z
hoc_m°Q>cm àH$me g§ícofU {H«$ ò {df`r _m{hVr ZìhVr. `m Z§Va Pmcoë`m AZoH$
g§emoYZmZ§Va _m{hV Pmbo, dZñnVrMo dOZ ho àH$me g§ícofU {H«$ òìXmao dmT>V AgVo.

7 ì`m dJm©Vrc dZñnVrVrc nmofUdZñnVrVrc nmofUdZñnVrVrc nmofUdZñnVrVrc nmofUdZñnVrVrc nmofU `m YS>çmMo nwÝhm EH$Xm dmMZ H$am.
dZñnVrMo dOZ dmT>Ê`mV nmÊ`mMo _hËd `m {df`r dm°Z hoc_m°Q> Ë`m§À`m à`moJmìXmao
H$go {ZYm©aU Ho$co ho gm§JÊ`mgmR>r {ZdoXrH$m V`ma H$am.
hdm Am{U àH$me g§ícofU (hdm Am{U àH$me g§ícofU (hdm Am{U àH$me g§ícofU (hdm Am{U àH$me g§ícofU (hdm Am{U àH$me g§ícofU (Air and Photosynthesis)

àH$me g§ícofU {H«$ òer g§~§YrV EH$ N>moQ>mgm à`moJ H$é ̀ m. ̀ m à`moJmìXmao àH$me
g§ícofU {H«$ òV hdoMr H$m`, H$moUVr ̂ w{_H$m AgVo ̀ mMr _m{hVr {_idw eH$Vmo. àH$me
g§ícofU {H«$ ò{df`r g_OwZ KoÊ`mgmR>r Ho$coë`m AZoH$ à`moJmn¡H$s hm AmnU H$arV
Agcocm à`moJ \$ma AmdS>rMm Am{U CËgwH$VoMm Zgbm Var, àH$me g§ícofU {H«$ òÀ`m
{dH$mgmVrc EH$ _hËdmMm _¡cñQ>moZ (Q>ßnm) Amho.

Omogo\$ {àñQ>crJoseph Priestly (1733-1804) `m§Zr 1770 _Ü ò Ho$coë`m AZoH$
à`moJmìXmao Ago {gÕ Ho$bo H$s, {haì`m dZñnVrÀ`m dmT>rgmR>r hdm _w»` ŵ{_H$m nma
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nmS>Vo. Ë`m H$mir emókm§Zm àH$me g§ícofU {H«$ ò{df`r
OmñV _m{hVr ZìhVr. 1774 `m dfu Omogo\$ àrñQ>cr `m§Zr
cmdcoë`m Am°ŠgrOZÀ`m emoYmMr AmR>dU H$am. 1775 _Ü ò
codmB©Oa Am{U Omogo\$ ̀ m§Zr emoYwZ H$mT>coë`m dm ẁcm Am°ŠgrOZ
Ago Zm_H$aU Ho$co. ~§X ~ocOma _Yrc _oZ~ËVr ËdarV
{dPcoco àrñQ>cr `m§Zr nm{hco. VgoM `m ~ocOma _Ü ò
R>odcocm C§Xra gwÜXm hdm Zgë`mZo KwQ>_iw cmJcm ho Ë`mZo
{Z{aúmU Ho$co. ̀ m {Z[aúmUm déZ Ago {gÕ Pmbo H$s OiVr
_oU~Îmr Am{U C§Xra ̀ m XomÝhrMo H$moUË`m Var àH$mao ~ocOma
_Yrc hdoZo ZwH$gmZ Ho$co. na§Vw  ~ocOma _Ü ò EH$ nwXrÝ`mMo
PmS> R>odë`mZo C§Xra {Od§V am{hcm Am{U _oZ~Îmr OiÊ`mcm
cmJUmam Am°ŠgrOZ dZñnVr hdoV gmoS>V AgVo Ago Omogo\$
àrñQ>cr `m§Zr `m à`moJmìXmao {gÜX Ho$co.

à`moJmÀ`m _m§S>Urcm H$moUVmhr AS>Wim Z H$aVm Omogo\$
àrñQ>cr ̀ m§Zr ~ocOma _Ü ò nwXrZmMo PmS> H$go R>odco. ̀ mgmR>r
Ë`m§Zr H$m` Ho$co Agoc?

Ë`m§Zr ~mhoéZ _oU~Îmr H$er noQ>{dcr Agoc? _oU~Îmr, C§Xra Am{U nwXrZm
`m_Yrc H$mhr g§~§Y Vwåhmcm AmT>icm H$m`? Vmo H$moUVm Agob ¶mda MMm© H$am.

àrñQ>cr `m§À`m à`moJmZo Ago {gÜX hmoVo H$s, dm ẁMr XodmZ KodmZ hmoV Agë`m_wio
dZñnVr Omo dm ẁ ~mhoa Q>mH$Vmo Ë`m dm ẁZo _oU~Îmr OiV AgVo Am[U hmM dm ẁ
àmÊ`m§Zm {Od§V amhÊ`mgmR>r gwÜXm Amdí`H$ AgVo. dZñnVr hdoVrc H$m~©Z S>m`
AmŠgmB©S> àH$me g§ícofU {H«$ ògmR>r Am{U AmŠgrOZ dm ẁ ídgZmgmR>r H$gm {_i{dVo?
ho ̀ mMr {ZdS> H$er H$aVmV? dm ẁMr AXcm~Xc hr _moR>çm à_mUmV nmZmVrc nU©a§Y«m
ìXmao Ooìhm Vo CKS>Vo Voìhm hmoV AgVo. EdT>oM Zmhr Va dm ẁMr AXcm~Xc ImoS>mVrc
CÎmrìXmao Am{U _wimìXmao gwÜXm homV AgVo.

àH$me g§ícofU {H«$ òV qH$dm ídgZ {H«$ òV hmoUmar dm ẁMr AXcm~XcmMr {ZdS>
dm ẁ§Mm Cn`moJ ho Ë`m Ë`m {H«$ òV ^mJ KoUmè`m A§JH$mda ( organelles) AmYmarV
AgVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2
àH$me g§ícofU {H«$`ogmR>r H$m~©ZS>m¶ Am°³gmB©S>Mr Amdí`H$VmàH$me g§ícofU {H«$`ogmR>r H$m~©ZS>m¶ Am°³gmB©S>Mr Amdí`H$VmàH$me g§ícofU {H«$`ogmR>r H$m~©ZS>m¶ Am°³gmB©S>Mr Amdí`H$VmàH$me g§ícofU {H«$`ogmR>r H$m~©ZS>m¶ Am°³gmB©S>Mr Amdí`H$VmàH$me g§ícofU {H«$`ogmR>r H$m~©ZS>m¶ Am°³gmB©S>Mr Amdí`H$Vm

hm à`moJ H$aÊ`mgmR>r Amnë`mcm nrï>_` nXmW© H$mTw>Z Q>mH$coë`m dZñnVtÀ`m
nmZmMr JaO AgVo. nrï>_` nXmW© H$mTw>Z Q>mH$Ê`mgmR>r dZñnVrcm H$_rV H$_r EH$
AmR>dS>m^a A§YmamV R>odmdo cmJVo. A§YmamV R>odë`mZo dZñnVrVrc ñQ>mM© {ZKwZ OmVo.

AmH¥$VrV XmI{dë`m n«_mUo à`moJmMr aMZm H$am.
• EH$ ngaQ> Vm|S>mMr H$mMoMr nmaXe©H$ ~m°Q>c ¿`m.

AmH¥$Vr-3: àrñQ>crMm à`moJAmH¥$Vr-3: àrñQ>crMm à`moJAmH¥$Vr-3: àrñQ>crMm à`moJAmH¥$Vr-3: àrñQ>crMm à`moJAmH¥$Vr-3: àrñQ>crMm à`moJ

1 2
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• `m ~m°Q>c_Ü ò nmoQ>m°{e`_ hm`Ś>mŠgmB©S>Mo VwH$S>o qH$dm nmoQ>m°{e_ hm`Ś>mBS>Mo ÐmdU
¿`m. nmoQ>m°{e`_ hm`Ś>mAmŠgmB©S>bm H$m~©ZS>m`AmŠgmB©S>cm emofwU KoÊ`mMm JwU
AgVmo.

• EH$ {Mam Agcoco a~ar ~wM KoD$Z Ë`m ~m°Q>crÀ`m Vm|S>mV ~gdm.
• à`moJmgmR>r {ZdS>coë`m PmS>mMo EH$ nmZ a~ar ~wMmV AÜ`m© ^mJ ~mQ>crV d AYm©

^mJ ~wMmÀ`m ~mhoa Agob Agm ~gmdm.
• ~m°Q>crgh ho PmS> Agcocr Hw§$S>r CÝhmV R>odm.
• H$mhr VmgmZ§Va Ë`m ~m°Q>crVrc nmZ Am{U BVa H$moUVohr nmZ KoD$Z Ë`mda H¥$Vr-

1 _Ü ò gm§JrVë`m à_mUo ñQ>mM©Mr n[aúmm H$am.
• nmZmMm Omo ^mJ dmVmdaUmVrb hdoer Am{U gẁ ©àH$memer g§nH$m©V òVmo Vmo

{Zim, H$mim Pmcocm Agoc na§Vw ~m°Q>crV AgUmam nmZmMm ^mJ {Zim Pmcocm
Zmhr H$maU ~m°Q>cr _Yrc nmoQ>m°{e`_ hm`Ś>mŠgmB©S>, H$m~©ZS>m` AmŠgmB©S>Mo emofU
H$aVmo. ̀ mdéZ Ago {gÜX homVo H$s, àH$me g§ícofU {H«$ ògmR>r H$m~©ZS>m` AmŠgmB©S>Mr
JaO AgVo.

• Hw§$S>rVrc dZñnVrcm àW_ A§YmamV R>oD$Z Z§Va gẁ ©àH$memV R>odÊ`mMo H$maU H$m`?
• `m à`moJmV AmnU XmoZ nmZmda à`moJ H$m Ho$cm?

AmVm n ª̀V AmnU àH$me g§ícofU {H«$ ògmR>r nmÊ`mMr H$m~©ZS>m` AmŠgmB©S>Mr
Amdí`H$Vm AgVo Ago nm{hco Amho. na§Vw `mda g§emoYZ H$aUmè`m emókm§Zo {Z[aúmU
Ho$co Amho H$s, `m {edm` nwÝhm Xþgao H$mhr KQ>H$ Amho H$s Vo àH$me g§ícofU {H«$ òbm
à^m{dV H$arV AgVmV.
àH$me Am{U àH$me g§ícofU (àH$me Am{U àH$me g§ícofU (àH$me Am{U àH$me g§ícofU (àH$me Am{U àH$me g§ícofU (àH$me Am{U àH$me g§ícofU (Light and Photosynthesis)

Omogo\$ àrñQ>co ̀ m§À`m H$mimVrc emókm§Zm COm© {df`r OmñV _m{hVr ZìhVr na§Vw
Z§VaÀ`m H$mimV CO}da AZoH$ g§emoYZ Pmco. Ooìhm AmŠgrOZ AUwer H$m~©Z qH$dm
hm`Ś>moOZ AUw g§̀ moJ nmdë`mda COm© CËnÞ hmoV AgVo. Va {hM {H«$`m CcQ> KS>cr Va
H$m` hmoB©c? V`ma Pmcoë`m AmŠgrOZ nwÝhm hdoV {_gië`mg H$m` hmoB©c? `mM
AmYmamda COm© g§~§Yr gwÜXm CcQ> {XeoZo {H«$`m KS>ë`mg H$m` hmoB©c `mMo gwÜXm
{dícofU  emókm§Zr Ho$co Amho. AmŠgrOZ V`ma hmoV AgVm§Zm {Z_m©U Pmcocr COm©

AmH¥$Vr-4: _mohëgMm AÜ`m© nmZmMm à`moJAmH¥$Vr-4: _mohëgMm AÜ`m© nmZmMm à`moJAmH¥$Vr-4: _mohëgMm AÜ`m© nmZmMm à`moJAmH¥$Vr-4: _mohëgMm AÜ`m© nmZmMm à`moJAmH¥$Vr-4: _mohëgMm AÜ`m© nmZmMm à`moJ

KOH
nmoQ>m°{e`_
hm`S´>mŠgmB©S>

é§X VmoS>mMr ~m°Q>c

a~ar ~wM

Hw§$S>rVrc
dZñnVr

ñQ>mM© V`ma Pmcocm
{Zim H$mim ^mJ

ñQ>mM© Zgcocm
^mJ
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Zagmio

n[aúmm Zir

{~H$a

nmUr

Am°ŠgrOZ

hm`S´>rcm dZñnVr

AmH¥$Vr-5: hm`S´ >rcmMm à`moJAmH¥$Vr-5: hm`S´ >rcmMm à`moJAmH¥$Vr-5: hm`S´ >rcmMm à`moJAmH¥$Vr-5: hm`S´ >rcmMm à`moJAmH¥$Vr-5: hm`S´ >rcmMm à`moJ

naV Cn`moJmV AmUcr OmVo `mMr emókm§Zr _m{hVr {_i{dcr. `mMm AW© Agm H$s,
dZñnVr AmŠgrOZ {Z_uVr H$arV AgV§mZm COm© J«hZ H$aVmV. hr COm© Hw$Rw>Z òV
AgVo? `m àíZm§Mo CÎma S>M emók Om°Z B§OZhmD$g Jan Ingenhousz ( 1730-
1799) `m§Zr emoYwZ H$mT>co. dZñnVr AmŠgrOZ H$gm ~mhoa gmoS>Vo ho g_OÊ`mgmR>r
Ë`m§Zr {Za§Va Aä`mg Ho$cm. 1779 ̀ m dfm©V àH$memÀ`m CnpñWVrVM AmŠgrOZ ~mhoa
Q>mH$V AgVo. hm`Ś>rcm `m nmÊ`mVrc dZñnVr gom~V à`moJ H$aVm§Zm gẁ ©àH$memV
R>odë`mZ§Va hm`Ś>rcm dZñnVrV {haì`m a§JmÀ`m ^mJm g^modVmcr hdoMo ~wS>~wS>o V`ma
hmoUo, A§YmamV R>odë`mg ho ~wS>~wS>o V`ma Z hmoUo ho Ë`m§Zr [Z[aúmU Ho$co. ho hdoMo ~wS>~wS>o
åhUOoM AmŠgrOZ hmò  Ago Ë`m§Zr _m{hV Ho$co.

`mM {df`mda 20 ì`m eVH$mÀ`m gwédmVrcm E§Jc_°Z `m emókmZo Cƒ àH$me
g§ícofU {H«$ ò_Ü ò hoM emoYwZ H$mT>ë`mZo Ë`mMr nwÝhm ImÌr Pmcr. `m§Zr eodmimÀ`m
g_wXm`mda B§ÐYUwî`m_Ü ò {XgUmao {d{dY a§J àH$me emofwU KoÊ`m ¶mo½¶ Ho$co. `mZ§Va
AmŠgrOZ CÔrnrV {OdmUwda àH$me_` cmc Am{U {Zù`m a§JmMr àH$me {H$aUo
Ë`m§À`mda àgmarV Ho$ë`mg EH$Ì Jmoim Pmbo. `m g§emoYZm_wio àH$me Am{U àH$me
g§ícofU `m {H«$ òda nwÝhm Imocda _m{hVr {_i{dÊ`mg _XV Pmcr. dZñnVr_Ü ò
{d{dY àH$maMo Omo a§J Amho Ë`mMr ŵ{_H$m Am{U àH$me CO}Mom Cn`moJ `m {df`r
_m{hVr {_iÊ`mg gwÜXm _XV Pmcr.

àH$me g§ícofU {H«$`oV àH$memÀ`m CnpñWVrV Am°ŠgrOZ ~mhoa nS>Vmo:àH$me g§ícofU {H«$`oV àH$memÀ`m CnpñWVrV Am°ŠgrOZ ~mhoa nS>Vmo:àH$me g§ícofU {H«$`oV àH$memÀ`m CnpñWVrV Am°ŠgrOZ ~mhoa nS>Vmo:àH$me g§ícofU {H«$`oV àH$memÀ`m CnpñWVrV Am°ŠgrOZ ~mhoa nS>Vmo:àH$me g§ícofU {H«$`oV àH$memÀ`m CnpñWVrV Am°ŠgrOZ ~mhoa nS>Vmo:
• AmH¥$VrV XmI{dë`m à_mUo CnH$aUmMr aMZm H$am. `mgma»`m

XmoZ g_mZ g§MmMr _m§S>Ur H$am.
• hm`S´>rcm qH$dm EcmoS>r`m gma»`m OcdZñnVr KoD$Z EH$m

Zag$mù`mV R>odm. Z§Va {~H$a‘Ü¶o nmUr AmoVm {~H$a_Ü ò Vo
Zagmio R>odm.

• AmVm EH$ nmÊ`mZo ^acocr n[aúmm Zir KoD$Z Vr Zagmù`mÀ`m
Q>moH$mda CcQ>r H$éZ Aem [aVrZo PmH$m H$s n[aúmm ZirÀ`m
nmÊ`mMr nmVir hr ~rH$a _Yrc nmÊ`mÀ`m nmVir noúmm da
Agob AemàH$mao CKS>r R>odm.
XmoZ g§Mmn¡H$s EH$ g§M CÝhmV R>odm Va Xþgao A§YmamV R>odm.

XomÝhrhr g§MmZm Odi nmg 2-3 Vmg R>odm. n[aúmm ZirVrc nmÊ`mÀ`m
nmVirMr Zm|X H$am. CÝhmV R>odcoë`m g§MmV Vwåhmcm n[aúmm ZirV
hdoMo ~wS>~wS>o {Z_m©U Pmë`mMo AmT>iwZ ̀ oB©c. ho ~wS>~wS>o åhUOoM dm ẁ
hmo¶. AmVm A§YmamV R>odcoë`m g§MmMo {Z[aúmU H$am. XmoÝhr _Ü ò
H$moUVm \$aH$ Amho `mMo {Z[aúmU H$am. `m g§MmV {H$Vr à_mUmV hdoMo ~wS>~wS>o V`ma Pmco?

n[aúmm ZirV O_m Pmcoë`m dm ẁOdi noQ>Vr AmJnoQ>rMr H$mS>r Zoë`mg Vr EH$X_ àÁdcrV hmoVo.
åhUOoM V`ma Pmcocm dm ẁ hm AmŠgrOZ Amho ho {gÜX hmoVo.
• {~H$a_YwZ n[aúmm Zir ~mhoa H$mT>Vm§Zm Vwåhr H$moUË`m àH$maMr XúmVm ¿`mdr `mMr Vw_À`m

{eúmH$mgmo~V MMm© H$am.

 à`moJemioVrc H¥$Vr à`moJemioVrc H¥$Vr à`moJemioVrc H¥$Vr à`moJemioVrc H¥$Vr à`moJemioVrc H¥$Vr
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3

dZñnVr_Ü`o nrîQ>_` nXmW© (ñQ>mM©) V`ma hmoÊ`mgmR>r gw`© àH$memMrdZñnVr_Ü`o nrîQ>_` nXmW© (ñQ>mM©) V`ma hmoÊ`mgmR>r gw`© àH$memMrdZñnVr_Ü`o nrîQ>_` nXmW© (ñQ>mM©) V`ma hmoÊ`mgmR>r gw`© àH$memMrdZñnVr_Ü`o nrîQ>_` nXmW© (ñQ>mM©) V`ma hmoÊ`mgmR>r gw`© àH$memMrdZñnVr_Ü`o nrîQ>_` nXmW© (ñQ>mM©) V`ma hmoÊ`mgmR>r gw`© àH$memMr

AmH¥$Vr-6: H$mù`m H$mJXmMm à`moJAmH¥$Vr-6: H$mù`m H$mJXmMm à`moJAmH¥$Vr-6: H$mù`m H$mJXmMm à`moJAmH¥$Vr-6: H$mù`m H$mJXmMm à`moJAmH¥$Vr-6: H$mù`m H$mJXmMm à`moJ

Amdí`H$Vm AgVo:Amdí`H$Vm AgVo:Amdí`H$Vm AgVo:Amdí`H$Vm AgVo:Amdí`H$Vm AgVo:

• Hw§$S>rVrc EH$ dZñnVr ¿`m. VrÀ`m nmZmVwZ nrï>_` nXmW© H$mTw>Z Q>mH$m. ñQ>mM©
H$mTw>Z Q>mH$Ê`mMr H¥$Vr-1 _Ü ò gm§JrVcocr nÜXV AmR>dU H$am.

• PmS>mÀ`m EH$m nmZmcm H$mù`m a§JmÀ`m H$mJXmZo PmH$m. Á`m H$mJXmda Vwåhmcm
AmdS>cocr ZúmrH$m_ H$mTw>Z H$mnwZ ¿`m. hm H$mncocm H$mJX nmZmda Aem [aVrZo
R>odm H$s, H$mù`m a§JmÀ`m ^mJmVwZ àH$me {H$aUo AmV àdoe H$aUma Zmhr

• Hw§$S>rVrc PmS> CÝhmV R>odm.
• H$mhr Vmg gẁ ©àH$memV R>odë`m Z§Va PmS>mnmgwZ nmZ doJio H$éZ ¿`m. ñQ>mM© gmR>r

Am`moS>rZMr n[aúmm H$am. nmZmMm H$moUVm ^mJ {Zim, H$mù`m a§JmV ~Xccm?
Cacocm ^mJ H$gm Amho?

• nmZmÀ`m a§JmMo {Z[aúmU H$am. Vwåhr gm§Jw eH$mc H$m` Agm nmZmMm doJim a§J H$m
Pmcm?

• H$mncoë`m Z{úmH$m_À`m AmH$mamÀ`m ^modVmc gẁ ©àH$me nS>ë`m_wio nmZmMm VmoM
^mJ _mÌ Am`moS>rZo H$minQ> {Zim Pmcm. `mMo H$maU H$m`?

• Ë`m ^mJmVM ñQ>mM© V`ma Pmco åhUyZM dZñnVr_Ü ò ñQ>mM© V`ma hmoÊ`mgmR>r gẁ ©
àH$memMr JaO AgVo.

harVÐì` Am{U àH$me g§ícofU (harVÐì` Am{U àH$me g§ícofU (harVÐì` Am{U àH$me g§ícofU (harVÐì` Am{U àH$me g§ícofU (harVÐì` Am{U àH$me g§ícofU (Chlorophyll and Photosynthesis)
B§OZ hmD$g ̀ m emókmZo n«H$me g§ícofUm{df`r nwÝhm g{dñVa _m{hVr {_i{dÊ`mgmR>r

AZoH$ àH$maMo à`moJ Ho$co. dZñnVrÀ`m {haì`m ^mJmVM n«H$me g§ícofU {H«$`m homV
AgVo Ago Ë`mZo R>m_nUo gm§JrVco.

a§Jr~oa§Jr nmZmV gwÜXm àH$me g§ícofU {H«$`m KSw>Z ̀ oVmV H$m`? ~è`mM dZñnVr_Ü ò
gwédmVrcm H$modù`m nmZmMm a§J cmcga AgVmo. Z§Va Ë`mMm a§J {haì`m a§JmV H$gm
~XcVmo? cmc qH$dm {ndù`m nmZmV gwÜXm àH$me g§ícofU {H«$`m KSw>Z òV AgVo
H$m`? H$mhr númr gwÜXm {haì`m a§JmMo AgVmV, _J Ë`mÀ`m§V gwÜXm àH$me g§ícofU
{H«$`m KS>Vo H$m`? Aem àH$maMo àíZ dZñnVrÀ`m ^mJmVrc {haì`m a§JmMo a§JÐì`
doJio H$éZ Ë`mMm ñd^md, Ë`mMo JwUY_© _m{hV H$aÊ`mgmR>r emókm§Zm EH$ _moR>o
AmìhmZ R>aco Amho.
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 20 ì`m eVH$mÀ`m _Ü`H$mimn ª̀V àH$me g§ícofU {H«$`m KS>Umè`m ^mJmMr
_m{hVr H$éZ Ë`mcm doJio H$aÊ`mn ª̀V gwÜXm B§OZhmD$g `m emókmZo AZoH$ n«H$maMo
à`moJ H$éZ Amcoco {ZH$mc Ë`m§Zr gm§JrVcocr _m{hVr A§_cmV Amho. Mma XeH$mÀ`m
[Za§Va g§emoYZm Z§Va nmZmVwZ {haì`m a§JmMo a§JÐì` doJio H$éZ Ë`mÀ`m JwUY_m©Mo
[Z[aúmU H$éZ Ë`m a§JÐì`mMr n«H$me g§ícofU {H«$ òV H$moUVr ŵ{_H$m AgVo ho _m{hV
H$aÊ`mV emókm§Zm ̀ e {_imco.1817 ì`m dfm©V no„oQ>r`a Am{U H$mdñZmo ̀ m emókm§Zr
{haì`m a§JmÀ`m nXmWm©Mm A~ñQ´>mŠQ> doJim Ho$cm. `m {haì`m a§JmÀ`m Ðì`mcmM
harVcdH$ qH$dm harVÐì` Ago Zm_H$aU H$aÊ`mV Amco.

harV Ðì`mgmo~VM Xþgao AZoH$ a§JÐì` àH$me COm© J«hU H$éZ àH$me g§ícofU
{H«$ òV ^mJ KoV AgVmV. Ago emókm§Zr {gÕ Ho$bo.
àH$me g§ícofU {H«$`m Hw$R>o KS>VmV?àH$me g§ícofU {H«$`m Hw$R>o KS>VmV?àH$me g§ícofU {H«$`m Hw$R>o KS>VmV?àH$me g§ícofU {H«$`m Hw$R>o KS>VmV?àH$me g§ícofU {H«$`m Hw$R>o KS>VmV?
• dZñnVr‘Ü¶o h[aV Ðì¶ Am{U BVa a§JÐì¶ Hw$R>o AgVmV?

dZñnVr_Ü ò àH$me g§ícofU {H«$`m Ho$mUË`m ̂ mJmV KS>Vo Ë`m ̂ mJm§Mr Zmdo gm§Jm?
• dZñnVrÀ¶m Z{dZ H$modù`m cmcga nmZmV gwÜXm àH$me g§ícofU {H«$`m KS>VmV

Ago Vwåhmcm dmQ>Vo H$m`? `m nmZmMr H$moUVr ŵ{_H$m AgVo?
no„oQ>r`a Am{U H$mdoñZmo `m§Zr harVÐì`mMm emoY cmdë`mZ§Va 6 ì¶m XeH$mn ª̀V

àH$me g§ícofU {H«$`m KSw>Z òÊ¶mMr {ZpíMV OmJm qH$dm harVÐì`mMr {ZpíMV OmJm
_m{hV ZìhVr. Vmon ª̀V dZñnVrÀ`m noer_Yrc {haì`m ^mJm_Ü ò harVÐì` AgVo Ago
_mZë`m OmV Ago. 1883 _Ü ò Owcr`g dmoZ _mŠg ̀ m emókm§Zo harVÐì` dZñnVrÀ`m
gd© noer_Ü ò ZgVo Ago gm§JrVco. harVÐì` noer_Yrc àË òH$ A§JH$m_Ü ò(organelles)
AgVmV Ago _m{hV H$aÊ`mV Amco. Ë`m A§JH$mcmM harVÐì` Ago åhUVmV. dZñnVrÀ`m
nmZmVrc nU©a§Y«m_Yrc aúmH$ noer_Ü ò Am{U g§YrCÎmr (ground tissues) _Ü ò harVÐì`
(40-100 n ª̀V) A{YH$ à_mUmV AgVmV.

Vwåhr 9ì`m dJm©V harVÐì`m {df`r H$mhr _m{hVr {_i{dcr Amho. Mcm Va
Imcrc AmH¥$VrMo {Z[aúmU H$am. ¶mV n°brgoS> n°aoZH$m¶‘m‘Ü¶o harVbdH$ XmI{dbo
AmhoV.

AmH¥$Vr-7(A): nmZmMm AS>dm N> oXAmH¥$Vr-7(A): nmZmMm AS>dm N> oXAmH¥$Vr-7(A): nmZmMm AS>dm N> oXAmH¥$Vr-7(A): nmZmMm AS>dm N> oXAmH¥$Vr-7(A): nmZmMm AS>dm N> oX

H¥$Îmrcon

darc AmdaU

n°brgoS> n°aoZH$m¶‘m

(àH$mð>)xylem

(agdm{hÊ`m)phloem

dm ẁ nmoH$ir
aúmH$ noer
ImcMo AmdaU
nU©a§Y«³¶yQ>rH$b (H¥$Vrbon)
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• BVa noernoúmm harVÐì` ho H$em àH$mao doJio {XgVmV?

Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?
noer \w$Q>cr qH$dm VwQ>cr Va Ë`m_Yrc harVÐì`mMo gwÜXm ~marH$ VwH$S>o hmoVo. Aem doiog àH$me
g§ícofU {H«$ òVrc {d{dY Q>ß`mMo AÜ`m`Z H$aÊ`mgmR>r Amdí`H$ Agcoco harVÐì` doJio H$aVm ̀ oV
Zmhr. na§Vw 1954 Z§Va S>o{Z`_ AaZmZ `m§Zr dZñnVr noer \$moSw>Z àH$me g§ícofU {H«$ ògmR>r _XV
H$aUmè`m harVÐì`mcm doJio H$é eH$co.

 harVÐì` ho AmdaUm§Zr ~Zcoco AgVo. `m_Ü ò
VrZ AmdaUo AgVmV. Vrgao AmdaU J§OraMë`m gma»`m
nredr gmaIo AgVo `mcm J«mZm(grana) åhUVmV.
Ago _mZco OmVo H$s, `mM {R>H$mUr n«H$memMo J«hU
Ho$co OmVo. `m_Yrc nmoH$ir ÐdmZo ^acocr AgVo
`mcm ñQ´>mo_(stroma) åhUVmV. `m {R>H$mUr AZoH$
n«H$maÀ`m {~H$Q> {H«$`m hmoD$Z ½cwHo$mO V`ma hmoVo
Am{U `mM ½cwH$moOMo Z§Va nrï>_` nXmWm©V(starch)
_Ü`o énm§Va homVo.AmH¥$Vr-8: harVÐì`mMm AmS>dm N> oXAmH¥$Vr-8: harVÐì`mMm AmS>dm N> oXAmH¥$Vr-8: harVÐì`mMm AmS>dm N> oXAmH¥$Vr-8: harVÐì`mMm AmS>dm N> oXAmH¥$Vr-8: harVÐì`mMm AmS>dm N> oX

harVÐì`mV AgUmao Oo n«H$me {H$aUo J«hZ H$aVmV Ë`m§Zm àH$me g§ícoUr`
a§JÐì`(photosynthetic pigments)Ago åhUVmV. dZñnVr_Ü ò ½cwH$moO gmaIo AZoH$
g§Šcrï> nXmW© V`ma H$aUmè`m àH$me g§ícofU {H«$`oV Ago AZoH$ n«H$maMo a§JÐì` H$m`©
H$aVmV. harVÐì`mV EH$ _°½Zo{e`_ AUw AgVmo. hm AUw ho_mo½cmo{~Z _Yrc hr_hr_hr_hr_hr_ ̀ m
gmaImM g_mZ AgVmo. `m_Ü ò cmoh AgUmao cmc a§JÐì`mM aº$mV AmŠgrOZ
nmR>{dV AgVmo. Wm°bmH$m°B©Q> AmdaUmV XmoZ àH$maMo harV Ðì¶ AgVo. EH$ harVÐì`
‘a’ ho {Ziga {haì`m a§JmMo Va harVÐì` ‘b’ ho {ndiga {haì`m a§JmMo AgVo. àË òH$
J«m°Ý`wc _Ü`o Odinmg 250 Vo 400 a§JÐì`mMo na_mUw {_iwZ àH$me J«hZ g_wXm`
(light harvesting complex)  V`ma homVmo. `m§Zm àH$me g§ícofr` EH$H$
(photosynthetic unit) Ago åhUVmV. {haì`m dZñnVr_Ü ò AgUmè`m harVÐì`m_Ü ò
~hÿVoH$ {H«$`m à_mUo gd© {_iwZ àH$me g§ícofU {H«$`m g§`wº$nUo nma nmS>V AgVmV.

àH$me g§ícofU {H«$`m KS>V AgVm§Zm harVÐì`mV AZoH$ g§KQ>Zm KS>VmV Ë`mn¡H$s
H$mhr _w»` Imcrc à_mUo AmhoV:

1. àH$me CO}Mo énm§Va amgm`{ZH$ CO}V hmoUo.
2. nmÊ`mÀ`m AUwMo {d^mOZ.
3. H$m~©Z S>m` AmŠgmB©S>Mo úmnU hmoD$Z H$m~m}hm`S´>oQ>g ~ZZo.
{d{dY àH$maÀ`m {H«$`m KSw>Z òÊ`mgmR>r àH$memMr JaO AgVo. Va H$mhr {H«$`m

àH$memÀ`m AZwnpñWVrV KSw>Z `oVmV. åhUOoM EH$Xm emofU Ho$coë`m àH$me CO}Mm
dmna H$éZ A§YmamV gwÕm gVV {H«$`m KS>dwZ AmUÊ`mgmR>r Cn`moJmV AmUcr OmVo.

noerAmdaU

ñQ´>mo_m

J«°Z_

{bnrS> ½bmoã¶wb

Wm¶cmH$m°B©S>

}

ñQ>mM© J«oZñQ´>mo_m
Wm¶cmH$m°B©S>
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àH$memda AmYmarV AgUmar {H«$`m J«mZm_Ü ò KSw>Z òVmV. Cacoë`m àH$mem {edm`
KS>Umè`m {H«$`m `m ñQ´>mo_m _Ü`o KSw>Z `oVmV.`mcm A§Yma {H«$`m gwÜXm åhUVmV.

àH$me g§ícofUmMr `m§{ÌH$ {H«$`m (àH$me g§ícofUmMr `m§{ÌH$ {H«$`m (àH$me g§ícofUmMr `m§{ÌH$ {H«$`m (àH$me g§ícofUmMr `m§{ÌH$ {H«$`m (àH$me g§ícofUmMr `m§{ÌH$ {H«$`m (Mechanism of Photosynthesis)
1. àH$me {H«$`m (àH$me agm`{ZH$ Xem)àH$me {H«$`m (àH$me agm`{ZH$ Xem)àH$me {H«$`m (àH$me agm`{ZH$ Xem)àH$me {H«$`m (àH$me agm`{ZH$ Xem)àH$me {H«$`m (àH$me agm`{ZH$ Xem)Light dependent reaction (Photochemical phase)

`m {H«$`oV àH$memMr _w»` ^w{_H$m AgVo. `m_Ü`o àH$memìXmao àoarV hmoUmè`m
AZoH$ gmIir amgm`{ZH$ {H«$`m EH$m _mJo EH$ A{VdoJmV KSw>Z ̀ oV AgVmV. åhUwZM
`m Xeocm àH$me amgm`{ZH$ Xem(photochemical phase) åhUVmV. àH$me {H«$`m
harVÐì`mVrc J«mZm Ï`mcmH$cmB©S> _Ü ò KS>VmV. àH$me {H«$ òV AZoH$ Q>ßno AgVmV.
Q>ßnmQ>ßnmQ>ßnmQ>ßnmQ>ßnm-I : harVÐì` àH$me CO}À`m g§nH$m©V `oVmM \$moQ>mÝgcm emofwU {H«$`m{ec

~ZVo. (\$moQ>mÝg hm n«H$me CO}Mm EH$ N>moQ>m KQ>H$ Amho. Á`mVwZ CO}Mo
dhZ hmoVo)

Q>ßnmQ>ßnmQ>ßnmQ>ßnmQ>ßnm-II: nmÊ`mVrc hm`S´>moOZ (H+), hm`S´>mŠgmB©S> (OH-)AUw§Zm doJio H$aÊ`mgmR>r
àH$me CO}Mm Cn`moJ Ho$cm OmVmo.
H2O       H+  + OH-

`m {H«$ òcm àH$me {dícofU {H«$`m ’$moQ>mobmggrg (photolysis) åhUVmV.
\$moQ>mo åhUOo àH$me Am{U crgrg åhUOo doJio H$aVmo Agm `mMm AW©
hmoVmo. åhUOoM àH$memìXmao nmÊ`mMo AUw doJio H$aUo hmo`. hr {H«$`m  {hc
`m emókmZo emoYwZ H$mT>cr. åhUwZM `m {H«$`m cm {hc {H«$`m{hc {H«$`m{hc {H«$`m{hc {H«$`m{hc {H«$`m gwÜXm
åhUVmV

Q>ßnmQ>ßnmQ>ßnmQ>ßnmQ>ßnm-III: AË`§V {H«$`m{ec Agcocm nmÊ`mMm Am`mZ XmoZ doJdoJù`m _mJm©Zo
~XcVmV. OH-Am{U H+ Am`mZÀ`m {H«$`m {d{dY XeoV H$em KS>VmV
Ë`mMo {Z[aúmU H$é `m.

OH- Am`mZ gmIir XeoZo EH$m _mJo EH$ AZoH$ {H«$ òZo nmÊ`mMr Am{U AmŠgrOZMr
CËnÎmr H$aVmo. nmUr dZñnVr_Ü`o Cn`moJmV AmUco OmVo. na§Vw AmŠgrOZ _mÌ
dmVmdaUmV ngacm OmVmo. H+  A§Yma {H«$ òV gmIir XeoZo g_m{dð> hmoV AgVmo.
àH$me {H«$`o_Ü`o  ATP (ES>moZmogrZ Q´>m¶’$m°ñ’o$Q>) Am{U NADPH ({ZH$moQ>rZm‘mB©S>
ES>rZmogrZS>m¶ Ý¶y³brAmoQ>mB©S> hm¶S´>moOZ ’$mñ’o$Q>)  ho A§Ë` nXmW© CËnÞ homVmV. ̀ m§Zm
eº$s J«mhH$ Ago gwÜXm åhUVmV.
2. A§Yma {H«$̀ m({Od g§ícofU Xem) A§Yma {H«$̀ m({Od g§ícofU Xem) A§Yma {H«$̀ m({Od g§ícofU Xem) A§Yma {H«$̀ m({Od g§ícofU Xem) A§Yma {H«$̀ m({Od g§ícofU Xem) Light independent reaction (Bio synthetic phase)

`m XeoVrc {H«$ òcm àH$me CO}Mr JaO ZgVo. EdT>oM ZmhrVa àH$me {H«$ ò~amo~aM
KS>V AgVo. XmoZ {H«$`oVrc doioMo A§Va ho g§oH$XÀ`m hOmamì`m ^mJmnoúmm H$_r AgVo.

`m {H«$`ocm A§Yma {H«$`m gwÜXm åhUVmV. na§Vw ̀ mMm AW© Agm Zmhr H$s, ̀ m {H«$`m
\$º$ A§YmamV qH$dm amÌrÀ`m doirM KS>VmV. `mMm AW© Agm hmoVmo H$s, {H«$`m
hmoÊ`mgmR>r àH$memda Ad§c~wZ amhV Zmhr. àH$me {dícofU {H«$`oV {Z_m©U Pmcoë`m
H+ Am`mZcm NADP `m {d{eï> AUw ìXmao pñdH$maë`m OmD$Z Ë`mMo NADPH _Ü ò
~XcVo. A§Yma {H«$`o_Ü`o NADPH Mm H+ Am`mZ CO2 gmo~V {_iwZ ATP  CO}Mm
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Cn`moJ H$éZ ½cwH$moOMr (C6H12O6)CËnÎmr H$aVmV. `m g§ícofUmV AZoH$ _Ü`dVu
nXmWm©Mm (_w»`V: [a~wcmoO ~m` 1-5 \$mñ\o$Q>- RUBP) {dH$aMm Cn`moJ H$éZ
AZoH$ KSw>Z òVmV. `mV CO2 KoVbo OmVo. eodQ>r ½cHo$mOMo énm§Va ñQ>mM© _Ü`o hmoVo.

dZñnVr {d{dY àH$maÀ`m n[apñWVrV Ë`m§À`m {Od à{H«$`m nma nmS>V AgVmV.
AË §̀V àH$me, CîUVm, Ja_r, H$mo_Q> dmVmdaUm nmgwZ Va Amocga AmÐ©Vm Agcoë`m
H$_r n«H$memÀ`m dmVmdaUmV dZñnVr Ë`m§Mr H$m`o© H$arV {Od§V amhVmV. n«H$memMr
Am{U BVa KQ>H$mMr Amdí`H$Vm hr n«Ë òH$ dZñnVrV doJdoJir AgVo.
nanmofr` nmofU (nanmofr` nmofU (nanmofr` nmofU (nanmofr` nmofU (nanmofr` nmofU (Heterotrophic Nutrition)

g{Od OJmV gd© {Od {d{^Þ n[apñWVrV ñdV:cm Owi{dV g^modVmcÀ`m {^Þ
n[apñWVrer Owi{dUo Am{U AÞ àmá H$aÊ`mÀ`m {d{^Þ nÜXVrMm Adc§~ H$arV
AgVmV. gẁ ©àH$memÀ`m _XVrZo AÞ V`ma H$aUmè`m§Zm ñd §̀nmofr Ago åhUVmV. Ago
ñdV: AÞ V`ma Z H$aUmè`m§Zm nanmofr åhUVmV.
gOrd Ë`m§Mm Amhma H$go àmá H$aVmV?gOrd Ë`m§Mm Amhma H$go àmá H$aVmV?gOrd Ë`m§Mm Amhma H$go àmá H$aVmV?gOrd Ë`m§Mm Amhma H$go àmá H$aVmV?gOrd Ë`m§Mm Amhma H$go àmá H$aVmV?

gOrdm§Zm {_iUmam Amhma hm H$moUË`m àH$maMm Amho. Ë`mZwgmaM Amhma
{_i{dÊ`mÀ`m doJdoJù`m nÜXVrMm {Od Cn`moJ H$arV AgVmV. H$mhr {`ï>, ŵN>Ì,
~«oS> _moëS> gmaIo {Od earamÀ`m ~mhoa AÞmcm ~marH$ ~marH$ H$éZ VmoSw>Z Vo emofU
H$aVmV. `m§Zm gmàmo\$mB©Q>(saprophytes) Ago åhUVmV. nwÝhm H$mhr O§Vw ho A{VÏ`
{OdZ OJV AgVmV. åhUOoM Vo àmUr, dZñnVrcm _méZ Z Q>mH$Vm Ë`m§À`m nmgwZ
ñdV:Mm Amhma {_i{dV AgVmV. CXm. H$ñHw$Q>m (Cuscuta)D$( lice) Oiw (leaches)
Am{U Q>on d_© (tape worms) ho Xþgè`mÀ`m AÞmda AmYmarV AgVmV. ̀ m ì`{V[aº$

H$mhr {Od g§nwU© AÞ J«hZ H$éZ earam_Ü`oM Ë`mMo gwú_ H$UmV
énm§VarV H$éZ OJVmV. Amhma KoUo Ë`mMo nmMZ H$aUo dJ¡ao
A§emMo {Od {Z_m©U H$m_ H$aÊ`mMr nÜXV ̀ mda AmYmarV AgVo.
Amhma nÜXVr Am{U Vo {_i{dÊ`mÀ`m nÜXVr `m doJdoJù`m
Agë`mZo {d{dY àH$maÀ`m g{OdmV nMZ g§ñWm gwÜXm doJdoJir
AgVmV. A{_~m ¶m EH$ noer` àmÊ`mV AÞmMo emofU earamÀ`m
~mø AmdaUmVwZ Ho$co OmVo. na§Vw H$mhr {OdmV Jw§VmJwVrMo AgVmV.
Ë`m§À`mV àË òH$ H$m ©̀ H$aÊ`mgmR>r {d{dY Ad`do {dH${gV Pmcocr
AgVo.CXmhaUmV A{_~m Amhma Jmoim H$aÊ`mgmR>r earamÀ`m
~mø AmdmaUmVwZ ImoQ>o nm` CËnÞ H$éZ Ë`mMm Cn`moJ H$aVmV.
ho ImoQ>o nm` AmhmamÀ`m Jmoc {\$a{dVmV Am{U Ë`m Amhmamcm
[aº$rH$m _Ü`o énm§VarV H$aVmV. g§Šcrï> AmhmamMo [aº$sH$m _Ü`o

gai nXmWm©V énm§Va H$éZ Ë`m§Mo noerÐì`mV emofU Ho$ë`m OmVo. Z nMcoco  AÞ
gwÜXm earamÀ`m ~mø AmdaUmìXmao ~mhoa Q>mH$co OmVo. nm°am_oer` hm gwÜXm EH$ noer`
àmUr Amho Am{U `mMm AmH$ma {ZpíMV AgVmo. EH$m {d{eï> {R>H$mUmVwZ AmhmamMo
godZ Ho$co OmVo. g§nwU© earamV ì`má Agcoë`m {gcr`m(cilia) hmcMmcrZo AÞ EH$m
{d{eï {R>H$mUr> nmohM{dë`m OmVo. {VWwZ Vo e[aamV OmVo. Ë`m ^mJmcm noer_wI
(cytostome) Ago åhUVmV (AmH¥$Vr 9(~))

AmH¥ $Vr-9:(A)AmH¥ $Vr-9:(A)AmH¥ $Vr-9:(A)AmH¥ $Vr-9:(A)AmH¥ $Vr-9:(A)
A{_~mVrcA{_~mVrcA{_~mVrcA{_~mVrcA{_~mVrc

nm ofUnm ofUnm ofUnm ofUnm ofU

AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)
nm°am_m oer`_nm°am_m oer`_nm°am_m oer`_nm°am_m oer`_nm°am_m oer`_
_Yrc nmofU_Yrc nmofU_Yrc nmofU_Yrc nmofU_Yrc nmofU

ImoQ>o nm¶

Amhma H$U

Amhma
[a{º$H$m

H|$ÐH$

AmhmaAmhmaAmhmaAmhmaAmhma
[a{º$H$m[a{º$H$m[a{º$H$m[a{º$H$m[a{º$H$m

AmoabAmoabAmoabAmoabAmoab
J« ynJ« ynJ« ynJ« ynJ« yn

AmhmaAmhmaAmhmaAmhmaAmhma
[a{º$H$m[a{º$H$m[a{º$H$m[a{º$H$m[a{º$H$m
{Z‘m©U{Z‘m©U{Z‘m©U{Z‘m©U{Z‘m©U
hmoZohm oZ ohm oZ ohm oZ ohm oZ o
EZbEZbEZbEZbEZb
nm oanm oanm oanm oanm oa
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AmH¥$Vr-11: _mZdmVrc Amhma ZcrH$mAmH¥$Vr-11: _mZdmVrc Amhma ZcrH$mAmH¥$Vr-11: _mZdmVrc Amhma ZcrH$mAmH¥$Vr-11: _mZdmVrc Amhma ZcrH$mAmH¥$Vr-11: _mZdmVrc Amhma ZcrH$m

AmH ¥ $Vr-10:H$ñH w $Q > m_YrcAmH¥ $Vr-10:H$ñH w $Q > m_YrcAmH¥ $Vr-10:H$ñH w $Q > m_YrcAmH¥ $Vr-10:H$ñH w $Q > m_YrcAmH¥ $Vr-10:H$ñH w $Q > m_Yrc
hmñQ ´ > oar`mhmñQ ´ > oar`mhmñQ ´ > oar`mhmñQ ´ > oar`mhmñQ ´ > oar`m

gmoZoar doc qH$dm S>m°S>a `m ZmdmZo AmoiIë`m OmUmè`m `m dZñnVr _Ü`o
harVÐì` ZgVo. H$ñHw$Q>m [aßcoŠgm _Ü ò \$ma WmoS>çm à_mUmV harVÐì` AgVo. `m
hm°ñQ´>rar`m ìXmao AÞ emofU H$aVmV. hr _wim gmaIr aMZm AgVo hr hm°ñQ> CÎmr noer
_Ü ò {eéZ H$Xm{MV Ë`m hmoñQ> dZñnVrcm _méZ gwÜXm Q>mH$VmV. S>m°S>a dZñnVrMo
ImoS> ~marH$ cm~, {ndiga, Jwcm~r qH$dm Jìhmi a§JmMo AgVo. S>m°S>aMr \w$co
ImoS>mÀ`m noamda JwëN>mÀ`m énmV AgVmV. {ndù`m qH$dm nm§T>è`m a§JmV K§Q>rÀ`m
AmH$mamMo AmH$f©H nU© AgVmV. nmZmMr aMZm chmZ Idë`m gmaIr AgVo.

S>m°S>a À`m {~`mMo A§Hw$aU hmoVo dobr nH$S> _wio(anchoring root) {Z_m©U hmoVmV.
Ë`mZ§Va ~marH$ cm§~ ImoS> gnm©À`m AmH$mamMo {OWn`ªV hmoñQ> dZñnVr {_iUma Zmhr,
{VWn ª̀V dmT>V OmVo Z§Va hmoñQ> dZñnVrÀ`m ImoS>mV {eaH$md H$éZ Ë`m nmgwZ nmUr
Am{U nmofH$ Ðì` emofwU KoV AgVo. S>m°S>aÀ`m ImoS>mÀ`m hmoñQ>À`m ImoS>m gmo~V K{Zð>
g§~§Y Pmë`mda Ë`m dZñnVrMo _wio gSw>Z OmVmV. S>m°S>a dZñnVr hmoñQ> dZñnVrgmo~V
Z{dZ g§~§Y ñWmnrV H$aVmV. doc hmoñQ> dZñnVrÀ`m ImoS>m ^modVr Jw§S>miV JwS>miV
OmD$Z nwU© dZñnVrda Omir gmaIo ngaVo.

V_wÀ`m n[agamVrc na{Odr dZñnVr AmoiIwZ Ë`mMo cúmUo {chm.

_mZdmVrc nmofU (_mZdmVrc nmofU (_mZdmVrc nmofU (_mZdmVrc nmofU (_mZdmVrc nmofU (Nutrition in Human Beings)

H$ñHw$Q>m_YrcH$ñHw$Q>m_YrcH$ñHw$Q>m_YrcH$ñHw$Q>m_YrcH$ñHw$Q>m_Yrc(Cuscuta)nanmofr` nmofU:nanmofr` nmofU:nanmofr` nmofU:nanmofr` nmofU:nanmofr` nmofU:
gmoZoar doc ho H$ñHw$Q>m àOmVr_Yrc nmZo Zgcocr Jmoc doT>m

KmcrV harVÐì` Zgcocr na{Odr dZñnVr Amho. hr H°$Zdmo`wcogr
Hw$Qw>§~mV g_m{dð> Amho. `m àOmVr_Ü ò Odinmg 170 àH$maÀ`m
docr dZñnVr OJmVrc g_{eVmoîU, CîU H$Q>r~YmVrc àm§VmV
ì`mncoë`m AmhoV. ~è`mM OmVr Ë`m§À`m A{VÏ` dZñnVr gh Z{dZ
àm§VmV àdoe Ho$ë`m Amho.

_mZdr nMZ g§ñWm hr {ZgJm©Vrc \$ma
Jw§VmJwVrMr Amho. `m_Ü ò {d{dY àH$maMo Ad`d,
nmMH$ ag Am{U {d{dY àH$maÀ`m {dH$amÀ`m
gmhmæ`mZo {d{dY àH$maMo H$m ©̀ H$arV AgVmV.

nMZ g§ñWoÀ`m AmH¥$VrMo {Z[aúmU H$am Am{U
^mJm§Zm Zmdo Úm.

Amhma ZcrH$m hr \$ma cm§~ ZcrH$m gmaIr
aMZm AgwZ Vr Vm|S>mVwZ gwé hmoD$Z JwXìXmam n`ªV
AgVo. `m ZcrHo$_Ü`o AmnU doJdoJio Xþgao ^mJ
nmhþ eH$Vmo. doJdoJio ^mJ ho {d{eï> doJio H$m`©
H$arV AgVmV.

‘yI‘yI‘yI‘yI‘yI
bmiJ«§WrbmiJ«§WrbmiJ«§WrbmiJ«§WrbmiJ«§Wr

AÞ Z{bH$mAÞ Z{bH$mAÞ Z{bH$mAÞ Z{bH$mAÞ Z{bH$m
OR>aOR>aOR>aOR>aOR>a
ñdmXþqnS>ñdmXþqnS>ñdmXþqnS>ñdmXþqnS>ñdmXþqnS>

OH¥$VOH¥$VOH¥$VOH¥$VOH¥$V

‘moR>o AVS>o‘moR>o AVS>o‘moR>o AVS>o‘moR>o AVS>o‘moR>o AVS>o
bhmZ AVS>obhmZ AVS>obhmZ AVS>obhmZ AVS>obhmZ AVS>o

JwXÛmaJwXÛmaJwXÛmaJwXÛmaJwXÛma
nwd©JwS>Ûmanwd©JwS>Ûmanwd©JwS>Ûmanwd©JwS>Ûmanwd©JwS>Ûma

SCERT T
ELA

NGANA



nmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWmnmofU : AÞ nwadR>m g§ñWm14 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

• AmnU Im„oco AÞ earamV Joë`mda H$m` hmoB©c?
AmnU {d{dY àH$maMm Amhma KoVcm Var Vmo EH$mM ZcrHo$V OmV AgVo. AmnU

Amhma KoÊ`mÀ`m {H«$ òcm AÞ J«hZ Ago åhUVmV. AmnU Im„obo AÞ Amnë`m earamV
emofU H$aÊ`mgmR>r Cn`moJ H$aÊ`mgmR>r Ë`mMo ~marH$ ~marH$ AUw_Ü ò énm§Va ìhmdo
cmJVo. `m gmR>r AZoH$ àH$maÀ`m {H«$`m KS>V AgVmV. Ë`m H$em KS>VmV `mMm
Aä`mg H$é `m.  Amhma ZcrHo$VwZ AÞ OmÊ`mMr nÕVAmhma ZcrHo$VwZ AÞ OmÊ`mMr nÕVAmhma ZcrHo$VwZ AÞ OmÊ`mMr nÕVAmhma ZcrHo$VwZ AÞ OmÊ`mMr nÕVAmhma ZcrHo$VwZ AÞ OmÊ`mMr nÕV:

AmnU Im„oco AÞ Vm|S>mVrc XmVmìXmao VwH$S>o H$éZ Vm|S>mVrc
cmi {_giV AgVo. `m_wioM AÞ Amocga, Za_, JwiJwirV
hmoVo. `mcmM Md©U (mastication) Ago åhUVmV. Ago Za_
Vm|S>mV bmb J«§WrVyZ bmi {Z‘m©U hmoVo. Vm|S>mV bmi J«§WrÀ¶m
VrZ OmoS>çm AgVmV. cmiJ«§WrÀ`m XmoZ OmoS>çm O~S>çm À`m
~mOwcm Am{U {O^oÀ`m Imcr AgVo. Am{U EH$ OmoS>r hr
Om§^ir (palate) _Ü ò AgVo. cmio_Ü ò _w»`Vm A_m`coO
(ptyalin) ZmdmMo {dH$a AgVo. `m {dH$mam_wio g§Šcrï>
H$m~m}hm`S´>oQ>Mo gai àXmW©mV énm§Va hmoÊ`mg _XV hmoVo. ho

AÞmVrc àmoQ>rÝgMo noßgrZ {dH$mamÀ`m gmhmæ`mZo chmZ chmZ
AUwV énm§Va Ho$ë`m OmVo.

AhmamVrc àmoQ>rÝg Am{U H$m~m}hm`S´>oQ>gMo chmZ chmZ
VwH$S>o H$éZ doJio KoD$Z AÞmMo _D$ JwiJwirV ~ZVo. `mcmM
ImB©_ Ago åhUVmV. AmVm AÞ ̀ oWwZ chmZ AmVS>çmV nmR>{dë`m
OmVo. `m {R>H$mUr JmocmH$ma ñZm ẁ AgVmV. ¶mZoM AÞ chmZ
AmVS>çmV Wm§~Ê`mg _XV hmoVo ̀ mcm nm¶bmoarV ñntH$Q>g©  (pyloric
spincters)  Ago åhUVmV. ho ImB©_cm EH$XmM chmZ AmVS>çmV
Z òD$ XoVm WmoS>çm à_mUmV òÊ`mV Vm~m R>>odVmV.

AmH¥$Vr-12: _wI nmoIirAmH¥$Vr-12: _wI nmoIirAmH¥$Vr-12: _wI nmoIirAmH¥$Vr-12: _wI nmoIirAmH¥$Vr-12: _wI nmoIir

Om§̂ mir

cmidm{hUr

cmi
J§«Wr

B§nr½cm{Q>g

AmH¥$Vr-13: noarñQ>mcrH$ hcMmcAmH¥$Vr-13: noarñQ>mcrH$ hcMmcAmH¥$Vr-13: noarñQ>mcrH$ hcMmcAmH¥$Vr-13: noarñQ>mcrH$ hcMmcAmH¥$Vr-13: noarñQ>mcrH$ hcMmc

KgmMm Jmoim

no08arñQ>mbrQ>rH$
Va§J

AÞZir

OR>a

gai nXmW© earamV emofwU KoÊ`mgmR>r Ë`mMo AUw_Ü`o énm§Va H$aÊ`mÀ`m {H«$`ocmM
nMZ{H«$`m ( Digestion) åhUVmV. AÞmMo {_lU H$aÊ`mgmR>r AÞmcm Vm|S>mVwZ
g_moaÀ`m ^mJmV nmR>{dÊ`mgmR>r qO §̂oMr _XV hmoVo. `m H$m`m©V ImcÀ`m O~S>çmMm
gwÜXm Cn`moJ hmoVmo. H$m~m}hm`S´>oQ>g A_m`coOMm H$m` n[aUm_ hmoVo ho Amnë`mcm
_m{hV H$aVm `oVo. Amnë`m Vm|S>mV H$m` hmoVo `mMo {Z[aúmU H$aVm `oVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4
• H¥$Vr - 7 {cQ>_g H$mJXmMr n[aúmm: {Od {H«ò oVrc g_Ýd` ̀ m YS>çmV gm§JrVë`m

à_mUo {nï_` nXmWm©da cmioMm à^md gm§JUmam à`moJ H$am. Ë`m {df`r MMm©
H$am. VgoM J§Or (Vm§XimMo CH$icoco nmUr) gmo~V gwÜXm H$am. H$m` {Z[aúmU
Ho$cmV Vo gm§Jm.
Za_, _D$ cmiogmo~V {_gicoco AÞ ZcrHo$V nmR>{dVmV. AÞZcrHo$VwwZ AÞ

dmhV AgVm§Zm Va§JmgmaIr Or hmcMmc hmoV AgVo Ë`mcm noarñQ>mcQ>rH$ hmcMmc
Ago åhUVmV.  OR>am_Ü`o nmohMcoco AÞ OR>a ag Am{U hm`S´>moŠcmoarH$ Amåc (HCl)
gmo~V {_iwZ Kwgië`m OmVo. `m XeoV AÞ AY©dQ> KZ énmV AgVo. `m R>rH$mUr

{O^
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chmZ AmVS>o hm Amhma ZcrHo$Mm gdm©V cm§~ ^mJ AgVmo. chmZ AmVS>çm_Ü ò
H$m~m}hm`S´>oQ>g, àmoQ>rZ Am{U Ma~r ̀ mMo nwU© nMZ hmoVo. {H«$`oV ̀ H¥$V Am{U ñdmXþqnS>
(pancreas) ̀ m J«§Wr _XV H$aVmV J«§WrÀ¶m lmdm_wio chmZ AmVS>çmVrc úmma ñWrVr
H$m`_ amIÊ`mV _XV hmoVo. `H¥$V _YwZ ldU Pmcoë`m {nÎmagm_wio Ma~r nXmWm©Mo
nMZ hmoD$Z chmZ chmZ aoUw _Ü ò (globule) énm§Va hmoVo. ̀ m nÜXVrcm B‘ëgr{’$Ho$eZ
(emulsification.) Ago åhUVmV.

ñdmXwqnS> _YwZ {ZKmcoë`m ñdmXþag agmV Q´>rßgrZ ZmdmMo {dH$a AgVmV. `m
[Q´>ßgrZ _wio àmoQ>rÝgMo nMZ hmoVo. ̀ mà_mUo Ma~r Mo nMZ hmoÊ`mgmR>r cm`noO {dH$a
Cn`moJr nS>Vo.chmZ AmVS>çmÀ`m q^Vr_YwZ Am§Jag ~mhoa nS>Vmo. ̀ m agm_wio àmoQ>rÝgMo
Am{U Ma~rMo nwÝhm ~marH$ ~marH$ AUw_Ü`o énm§Va H$éZ Ë`mMo emofwU H$aÊ`m `mo½`$
~Z{dVmV. H$m~m}hm`S´>oQ>Mo Vm|S>m_Ü`o WmoS>çm \$ma n«_mUmV nMZ hmoVo d {VWwZ OR>amV
òVo. OR>amV H$mhrhr ~Xc Z hmoVm chmZ AmVS>çmV T>H$cë`m OmVo. ho {R>H$mU

úmma`wº$ Agë`m_wio Ë`mMo `oWo nwU© nMZ hmoVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-5

{dH$a VŠË`mMm Aä`mg H$aUo:{dH$a VŠË`mMm Aä`mg H$aUo:{dH$a VŠË`mMm Aä`mg H$aUo:{dH$a VŠË`mMm Aä`mg H$aUo:{dH$a VŠË`mMm Aä`mg H$aUo:
nMZ {H«$`oV ̂ mJ KoUmè`m {dH$a VŠË`mMo {Z[aúmU H$am. {d{dY àH$maÀ`m nmMH$

agmÀ`m Am{U {dH$aÀ`m H$m`m©{df`r dJm©V MMm© H$am.
Vº$m-1:nMZ {H«$`oVrc {~H$aVº$m-1:nMZ {H«$`oVrc {~H$aVº$m-1:nMZ {H«$`oVrc {~H$aVº$m-1:nMZ {H«$`oVrc {~H$aVº$m-1:nMZ {H«$`oVrc {~H$a

{dH$a/nXmW©

n°Q>{cZ
(salivary amylase)

noÝgrZ

(~mB©b)Bile
(No enzymes)

AåcoO

Q´>rngrZ

(bm¶noO)Lipase

(nonQ>rS>mB©g)Peptidases

(gmoag)Sucrose

A.H«$.

  1

  2

  3

  4

  5

  6

  7

  8

  J«§Wr

cmi J«§Wr

OR>a J«§§Wr
`H¥$V

ñdmXþqnS>

ñdmXþqnS>
ñdmXþqnS>

BZñQ>oZc dm°c

chmZ AmVS>o J«§Wr

chmZ AmVS>o J«§Wr

ldUmMm àXoe

_w»` nomH$ir

OR>a
S>çwAmo{S>Z_

S>çwAmo{S>Z_

S>çwAmo{S>Z_

S>çwAmo{S>Z_

chmZ AmVS>o

chmZ AmVS>o

nmMH$ ag

cmi

OR>a ag

{nÎmag

n°ZH«o$Q>rH$ Á`wg

n°ZH«o$Q>rH$ Á`wg

n°ZH«o$Q>rH$ Á`wg

Aóag

Aóag

Aóag

 {H«$`m H$emda KS>Vo

H$m~«mohm`Q´>og

àmoQ>rÝg

Ma~r

H$m~«mohm`Q´>og

àmoQ>rÝg

\°$Q>

(nonQ>rS>og)Peptides

(gwH«$moO)
(Cane Sugar)

  V`ma hmoUmao KQ>H$

‘mëQ>mog

nonQ>moÝg

Emulification
breaking down
of large fats
into small
globules

_mcñQ>moO

nonQ>moÝg

\°$Q>r EgrS> Am{U
½cmH$moamB©S>

Am{_Zmo EgrS>

½cwH$moO

• H$m~m}hm`S´>oQ>gda {H«$`m H$aUmè`m {dH$mam§Mr Zmdo {chm?
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• H$moUË`m nmMH$ agmV {dH$a ZgVmV?
• àmoQ>rÝgda {H«$`m H$aUmao {dH$a H$moUVo?

nMZmMo A§Vr_ nXmW© chmZ AmVS>çmÀ`m q^Vr_YwZ aº$m_Ü`o nmR>{dco OmVo
`mcmM emofU (absorption) Ago åhUVmV. AmVS>çmÀ`m AmVrc q^Vrda chmZ
chmZ ~moQ>mgma»¶m aMZm AgVmV Ë`m§Zm gwú_ emofHo$ (villi) Ago åhUVmV. {dcr ̀ m
emofUmgmR>r AmVS>çmMo úmoÌ\$i dmT>{dÊ`mMo H$m_ H$aVmV. Ë`m_wi>o emofU H$aÊ`mMo
gm_Ï ©̀ dmT>Vo. aº$ dm{hÊ`m Am{U qc\$$(lymph) dm{hÊ`m `m gwú_ emofH$m _Ü ò
Omir gma»`m aMZoV CnpñWV AgVmV.

nMZ Pmcoco A§Vr_ nXmW© ho gwú_ emofH$m _Ü`o emofë`m OmVo Z§Va Vo aŠV
dm{hÊ`m Am{U qc\$ dm{hÊ`m _Ü`o emofë`m OmVo. åhUOoM nMZ Pmcoë`m nXmWm©Mo
emofU chmZ AmVS>çmÀ`m q^VrìXmao Ho$ë`m OmVo. nMZ Pmcoco AÞ OmñVrV OmñV
aº$mV {_giwZ earamÀ`m  BVa ^mJmn`ªV nmohMë`m OmVo. nMZ Z Pmcoë`m AÞ
nXmWm©cm _moR>çm Am§VS>çm_Ü`o nmR>{dë`m OmVo. Z§Va ì`W© nXmW© dm{hUr ìXmao
earamÀ`m ~mhoa nmR>{dë`m OmVo. Z  nMcoco ì`W© nXmW© Amhma dmhrUrÀ`m eodQ>À`m
Q>moH$mVwZ åhUOo JwXìXmamVwZ earamÀ`m ~mhoa Q>mH$Ê`mÀ`m {H«$`ocm _c{dgO©U Ago
åhUVmV. `m ~mhoa Q>mH$coë`m nXmWm©V WmoS>çm \$ma à_mUmV nwÝhm H$mhr àmoQ>rÝg,
Ma~r, H$m~m}hm`S´>oQ>g AgVmV. nMZ g§ñWo{df`r nwÝhm g{dñVa _m{hVr {Odà{H«$`m
_Yrc g_Ýd` `m YS>çmV {_idw `m.
_mZdr nMZ g§ñWoMm âcmoMmQ>©_mZdr nMZ g§ñWoMm âcmoMmQ>©_mZdr nMZ g§ñWoMm âcmoMmQ>©_mZdr nMZ g§ñWoMm âcmoMmQ>©_mZdr nMZ g§ñWoMm âcmoMmQ>©
• nMZ {H«$`m à{H«$`o{df`r Vwåhr H$moUVm {dMma H$amc?
• nMZ {H«$`oVrc _w»` Xem H$moUË`m?

AÞ Vm|S> _wI nmoH$ir Kgm

$ nm¶bmoarH$ OR>a   H$mS>u¶mH$$ OR>a     AÞ ZcrH$m

S>çwAmoS>rZ_ chmZ AmVS>o _moR>o AmVS>o

JwXìXma           nwd© JwXìXma

  {nÎmme`     ñdmXþqnS>

Amhma dmhrUrMo Amamo½`H$ma A§eAmhma dmhrUrMo Amamo½`H$ma A§eAmhma dmhrUrMo Amamo½`H$ma A§eAmhma dmhrUrMo Amamo½`H$ma A§eAmhma dmhrUrMo Amamo½`H$ma A§e
AmnU KoV Agcoë`m AmhmamZwgma Amncr Amhma dm{hUr H$m ©̀ H$arV AgVmV. H$mhr
g§X^m©V AmnU KoVcoë`m Iam~,H${R>U Amhmam_wio Amhma dm{hUrda dmB©Q> n[aUm_
hmoV AgVmo. Ë`m_wio nMZ ì`dñWrV hmoV Zmhr AmnU AmOmar nS>Vmo.
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OR>amVrb Amdí¶H$ nXmW© qH$dm hmUrH$maH$ nXmW© Amnë`m earamVwZ ~mhoa
Q>mH$Ê`mÀ`m {H«$ òcm CcQ>r (Vomiting) Ago åhUVmV. CcQ>r hmoV AgVm§Zm OR>amVrc
Am{U Amhma dmhrUrVrc noarñQ>rcQ>rH$ hmcMmc Zoh_rÀ¶m {déÜX {XeoZo hmoVo
Ë`m_wio Amhma qH$dm ì`W© nXmW© ho Vm|S>mVwZ ~mhoa nS>VmV. CcQ>r hmoÊ`mMo AZoH$
H$maUo AgVmV nU Ë`mn¡H$ EH$ _w»` H$maU åhUOo A{VImZo ho hmo`. Imcoë`m AÞmV
Ma~rMo à_mU OmñV Agë`mg, nMZ Z Pmë`mg, {df_` Amhma Im„o Agë`mg gwÜXm
CcQ>r hmoÊ`mMr eŠ`Vm AgVo.

AmnU amoO Ma~r ẁº$ Amhma nXmW© Imë`mg gmYmanUo {nÎm ẁº$ H$S>dQ> MdrÀ¶m
Agcoë`m CcQ>rMm Amnë`mcm Ìmg hmoVmo. OmñV à_mUmV Ma~r ẁº$ AÞ Imë`mg
`H¥$VmMr Ma~rda Vm~m R>odÊ`mMr eº$s H$_r hmoVo. Ë`m_wio Amnë`mcm S>moHo$ XþIr,
CcQ>rMm Ìmg hmoVmo.

AmnU Imboë¶m AmhmamMo nMZ Z Pmë`mg AOrU©nUmMm Amnë`mcm Ìmg hmoVmo.
AnMZmMm Ìmg hmoD$ Z¶o åhUyZ Imcrc H$miOr ¿`mdr.

a) gmYmaU Am{U g_Vmoc Amhma ¿¶mdo.
b) OodU hiwdma Am{U em§VVoZo H$amdo.
c) AÞmcm OmñV MmdwZ MmdwZ {Jimdo.
d) Oodë`m ~amo~a Ho$mUVmhr ì`m`m_ qH$dm H$m_o H$é Z ò.
e) nmUr Iwn ß`mdo d Zoh_r nmoQ>mMr hmcMmc Agmdr.
OmñV à_mUmV OodZ Ho$ë`mg JmT> Pmon ̀ oVo ho Amnë`mcm _m{hV Amho. AmhmamÀ`m

~m~VrV àmÊ`mnmgwZ Amnë`mcm ~aoM H$mhr {eH$m`cm {_iVo. OR>a Am{U S>r`moS>r`_
_Ü ò hmoUmao Aëga ho AOrU©nUmMo _w»` H$maU Amho. hr n[apñWVr Zoh_r JS>~S> d
H$miOr H$aUmè¶m ì`º$sV nhm`cm {_iVo. {dlm§Vr Z KoVm H$m_ H$aUo, JS>~S>rZo
OodU H$aUo ho AnMZmMr H$maUo AmhoV. H$m_mMm X~md OmñV AgUmao, S>m°ŠQ>a,
{eúmH$, amOH$s` ZoVo, eoa~mOa Xcmc, ì`mnmar `m gma»`m cmoH$m§V AëgaMo à_mU
OmñV AgVo. Oo cmoH$ em§VVoZo H$moUVmhr X~md Z KoVm {OdZ OJVmV Aem cmoH$m§V
AëgaMo n«_mU \$ma H$_r AgVo. `m_Ü` H$mimV OR>amMo Aëga ho EH$m {OdmZw _wio
hmoVo ̀ m A§emda Mmcw Agcoë`m g§emoYZm {df`r Vwåhr Zdì`m dJm©V {eH$cm AmhmV.

Amamo½`_` Agm`Mo åhUOo _c~ÜXVm ZgVm§Zm amoO nMZ dmhrÊ`m [aH$må`m
H$am`cm hì`m. Z nMcoco AÞ ~è`mM {Xdg _moR>çm AmVS>çmV am{hco Va {OdmUw
Am{U Ë`m ìXmao {Z_m©U Ho$coco hmZrH$maH$ nXmW© aº$mV emofë`m OmVmV. Ë`m_wio
AZoH$ àH$maMo amoJ òÊ`mMr eŠ`Vm AgVo. Amnë`m AmhmamV V§Vw_` nXmW© OmñV
à_mUmV KoVë`mg _c~ÕVm Q>miVm òVo.
AÞmMr H$_VaVm Am{U amoJ (AÞmMr H$_VaVm Am{U amoJ (AÞmMr H$_VaVm Am{U amoJ (AÞmMr H$_VaVm Am{U amoJ (AÞmMr H$_VaVm Am{U amoJ (Food defficiency diseases)

Amnë`m earamVrc gd© {Od à{H«$`m gwairV Zoh_r KSw>Z òÊ`mgmR>r Amnë`mcm
AmhmamMr JaO AgVo. ho AmnU {eH$cmo Amho. AmnU KoUmam Amhma hm g_Vmoc
Agm`cm nm{hOo. åhUOoM Ë`m_Ü ò {nð>_` nXmW©, àmoQ>rÝg, Ma~r, I{ZOo, cdUo,
{OdZgËdo ho gJio Amdí`H$ Ë`m n«_mUmV Agm`cm hdo. OJmVrc cmoH$g§»`m _Ü ò
VrZ ì`º$sn¡H$s XmoZ ì`º$s Amhma g§~§YrV aomJmZo J«ñV AmhoV. H$mhr cmoH$ OmñV
H$m°carMo AÞ KoVë`mZo gwÜXm AmOmar nS>V AmhoV. OmñVrV OmñV cmoH$ g_Vmoc
Amhma Z KoVë`mZo AmOmar hmoV AmhoV. Amhma g§~YrV amoJm{df`r MMm© H$aUo \$ma
Amdí`H$ Amho.
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Amnë`m AmhmamV EH$ qH$dm Ë`mnoúmm OmñV nmofH$ nXmW© Amdí`H$ Ë`m à_mUmV
Zgë`mg Ë`mcm nmofH$ AmhmamMm A^md Ago åhUVmV. Amamo½`H$maH$ _m{hVr AgwZ
ImÊ`mMo Q>miUo,nm¡ï>rH$VoMo _hËd,Amhma {eO{dÊ`mÀ`m nÜXVr {df`r `mo½` _m{hVr
ZgZo,Am{W©H$,gm_m{OH$ dJ¡ao gd© Amnë`m XoemVrc nmofH$ Amhma A^mdmMo H$maUo AmhoV.

nmofH$ Amhma A^md VrZ n«H$maMm AgVmo.
1.àWrZo Hw$nmofU (Protein Malnutrition)
2. H°$bar Hw$nmofU (Colorie Malnutrition)
3. àWrZo H°$bar Hw$nmofU (Protein, Colorie Malnutrition)

noboJ«m {df`r MMm© H$am, _m{hVr {_idm d Vw_À`m {ejH$mer MMm© H$am?
darc H$maUmZo `oUmè`m amoJm{df`r MMm© H$é `m.

1. ¹$merAmoaH$ma amoJ ¹$merAmoaH$ma amoJ ¹$merAmoaH$ma amoJ ¹$merAmoaH$ma amoJ ¹$merAmoaH$ma amoJ (Kwashiorkor disease): hm amoJ àmoQ>rÝgMm
H$_VaVo _wio `oVmo. earamVrc noer_Yrc Agcoë`m OmJoV nmUr O_m
Pmë`mZo gd© earamcm gwO `oVo. ñZm`wMm {dH$mg \$ma hiw d H$_r hmoVmo.
nm`, hmV, Moham Iwn gwOVmo. OodZ H$aÊ`mg Ìmg hmoVmo. hJdZ, ËdMm
H$moaS>r nS>Uo ho amoJmMr cúmUo hmo`.
2. _oamñ_g (_oamñ_g (_oamñ_g (_oamñ_g (_oamñ_g (Marasmus): hm amoJ àmoQ>rÝg Am{U H°$carÀ`m H$_VaVo_wio
hmoVmo. gmYmaUVm hm AmOma cdH$ma J^©YmaUm Pmë`mZo OÝ_ KoUmè`m
{eewV ̀ oÊ`mMr eŠ`Vm AgVo. hm amoJ Pmcocm ì`º$s {ZéËgmhr, eº$shrZ
AgVmo. nm`mda gwO Amë`mZo ñZm ẁMm {dH$mg hmoV Zmhr. ËdMm H$moaS>r
nS>Vo Am{U A{Vgma `m amoJmMr cúmUo AgVmV.
3. cÇ>nUm, ñWwcnUm (cÇ>nUm, ñWwcnUm (cÇ>nUm, ñWwcnUm (cÇ>nUm, ñWwcnUm (cÇ>nUm, ñWwcnUm (Obesity): A{YH$ H°$car Agcoco AÞ OmñV
Imë`mZo hm amoJ hmoVmo. `m _Ü` H$mimV hr \$ma _moR>r Amamo½`mMr g_ñ`m
~Zcr Amho. _wco ^{dî`mV S>m`~oQ>rO, öX`mg g§~§YrV aomJ, nMZ
g§~§YrV g_ñ`mcm cdH$a J«mgco OmVmV. cÇ>nUmcm H$maUr ŵV R>aUmè`m
O§H$\w$S> Am{U BVa AZmamo½`H$maH$ AÞmÀ`m gd`r {df`r dJm©V MMm©
H$am.
{OdZgËdm A^mdr `oUmao amoJ {OdZgËdm A^mdr `oUmao amoJ {OdZgËdm A^mdr `oUmao amoJ {OdZgËdm A^mdr `oUmao amoJ {OdZgËdm A^mdr `oUmao amoJ (((((Vitamin deficiency diseases)

{OdZgËdo ho {OdZg§~YrV nXmW© Amho. ho Amnë`m earamcm Amdí`H$
AgUmao gwú_ nmofHo$ AmhoV. Iao nmhVm {OdZgËdo Amnë`m earamV V`ma
Ho$co OmV Zmhr. gmYmaUV: {OdZgËd A^mdr gwÜXm amoJ òV ZgVmV.
{OdZgËd {_i{dÊ`mgmR>r XmoZ gmYmZmda Adc§~wZ amhmdo cmJVo.EH$

åhUOo AmhmamVwZ {OdZgËdo {_iUo Am{U nMZ g§ñWoV AgUmao {OdmUw ho {OdZgËdo
V`ma H$éZ earamcm nwadR>m H$aUo ho Xþgao gmYZ Amho. {OdZgËdmMo XmoZ JQ>mV
dJuH$aU Ho$ë`m OmVo EH$ åhUOo nmÊ`mV {dÐì` hmoUmao {OdZgËd (B-complex,
vitamin C)  Am{U Xþgao åhUOo Ma~r _Ü ò {dÐmì` hmoUmao {OdZgËd(vitamin A, D,
E Am{U K)Imcrc VŠË`mV {OdZgËdmMr gmYZo Am{U {OdZgËdm A^mdr òUmao
amoJ `mMo {Z{aúmU H$é `m.

Am.14. ³dmerAm oaH$ma am oJAm.14. ³dmerAm oaH$ma am oJAm.14. ³dmerAm oaH$ma am oJAm.14. ³dmerAm oaH$ma am oJAm.14. ³dmerAm oaH$ma am oJ

Am.15. ‘oamñ‘g am oJAm.15. ‘oamñ‘g am oJAm.15. ‘oamñ‘g am oJAm.15. ‘oamñ‘g am oJAm.15. ‘oamñ‘g am oJ

Am.16. noboJ«m amoJAm.16. noboJ«m amoJAm.16. noboJ«m amoJAm.16. noboJ«m amoJAm.16. noboJ«m amoJ
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{OdZgËd{OdZgËd{OdZgËd{OdZgËd{OdZgËd

Jhÿ±, Vm§Xþi, ~mbu, Vob {~¶m,
nmbô mÁ¶m, XÿY, ‘m§g-‘mgo, A§S>r

XyY, A§S>o, ¶H¥$V, ‘wÌqnS>, {haì¶m
nmbo ^mÁ¶m

‘wÌntS>, ¶H¥$V, ‘m§g, A§S>r, ‘mgm,
Vob{~¶m
Jhÿ±, Vm§Xþi, ~mbu, ¶H¥$V, XÿY,
‘m§g-‘mgo, A§S>r

AmVS>çmV ~°³Q>o[a¶m V¶ma H$aVmV.

¶H¥$V, ‘mg, A§S>o, XÿY, ’$io, Jhÿ±,
Vm§Xwi, ~mbu, {haì¶m nmbo^mÁ¶m.

aVmio, ŷB©-‘w§JmÀ¶m e|Jm, ’$io,
nmbo^mÁ¶m, ¶H¥$V, ‘wÌ[n§S, A§S>r

Xmir, g|Jm, nmbo^mÁ¶m, ’$io
¶H¥$V, XÿY, ‘wÌqnS>

{haì¶m nmbo^mÁ¶m, qZ~w, ‘moS>
Ambobo {~¶m

nmbo^mÁ¶m, XyY, JmOa, Q>‘mQ>o,
‘wim, H$mS©{bda AmB©b, emn© {bda
AmB©b, ̂ monim, nnB©, Am§~m, ‘mgo,
A§S>r, ¶H¥$V

¶H¥$V, A§S>r, XÿY, Xhr, {bda H$mS>©
AmB©b, emn© {bda AmB©b, gH$miMo
gw¶m©Mo {H$aU

’$io, nmbo^mÁ¶m, ‘moS> Amboë¶m
{~¶m, ‘mg, A§S>o gw¶© ’w$bmMo Vob

{haì¶m nmbô mÁ¶m, XyY

~oar-~oar

½bmgrQ>rg

noboJ«m

AZo{‘¶m

Anm¶H$mar AZo{‘¶m

AZo{‘¶m

nm¶mMr OiOi

‘‚mmV§Vw‘Ü¶o {~JmS> hmoUo

ñH$adr

ËdMm d S>moù¶mMo amoJ

{a³Q>og

’$bZmMmr g‘ñ¶m

aº$ JmoR>Uo

CëQ>r, {’$Q²>g, ^yH$ Z bmJUo,
ídgZmV Ìmg hmoUo, njdmV hmoUo

Vm|S>mÀ¶m H$S>m ’w$Q>Uo, {O ôda bmb
nwai ¶oUo, àH$memMr ̂ rVr dmQ>Uo,
àIa ËdMm

hmJdU, {dgaUo, àH$a ËdMm

A{V {MS>ImoanUm, ‘i-‘i H$aZo,
CëQ>r hmoUo, {’$Q²>g
Xþ~io hmoUo, Xþ©~i hmoUo, ŷH$ Z
bmJUo

hmJdU, aº$mVrb nm§T>‹è¶m noer
Zï> hmoUo AmVS>çmVrb VH«$ma

MmbVm§Zm nm¶mV doXZm hmoUo

WH$dm ¶oUo, ‘mZ{gH$ VZmd, ñZm¶w
doXZm hmoUo.

hmS>o VwQ>Uo, OI_ bdH$a Z ^aUo

amV Am§YionUm, PramoßWmb{‘¶m,
S>moù¶mMm H$m{Z©¶m {ZH$m‘r hmoUo,
ËdMm Ia~S> hmoUo.

A¶mo½¶[aË¶m hmS>mMr dmT> hmoUo,
‘ZJQ> gwOUo, Ceram XmV ¶oUo,
hmQ>o Xþ©~b ~ZZo.

nwéfmV ~m§PnUm, ór¶mV J ©̂nmV
hmoUo

aº$ JmoR>m¶bm doi bmJUo, A{V
aº$ ómd hmoUo.

gmYZogmYZogmYZogmYZogmYZo A^mdr `oUmaoA^mdr `oUmaoA^mdr `oUmaoA^mdr `oUmaoA^mdr `oUmao
am oJam oJam oJam oJam oJ

cúmUocúmUocúmUocúmUocúmUo

Wm¶‘rZ (B1)

ar~moâbmdrZ (B2)

{Z¶mgrZ (B3)

nm¶amoS>m³grZ (B6)

gm¶ZmoH$mo~mbm‘mB©Z
(B12)

   ’$mo{bH$ E{gS>

n°ÝQ>moWo{ZH$ E{gS>

     ~m¶moQ>rZ

EñH$moa~rH$ E{gS>
(C)

aoQ>rZm°b (A)

H$mëgr’o$amob (D)

Q>moH$mo’o$amob (E)

’$m¶bmo¹$sZmZ (K)
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_____hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

½cwH$moO, {nï>_` nXmW©, goë`wcmoO, J«mZm, harVÐì`, ñQ´>mo_m, àH$me {H«$`m, A§Yma {H«$`m,
nanmofr` nmofU, na{Odr nmofU, hmD$ñQ>oar`m, AmhmaZcrH$m, cmiJ«§Wr, n°arñQ>mcQ>rH$ hmcMmc,
A_m`coO, Q>m`crZ, H$mB©_, ñnrŠQ>§a, nMZ, ñdmXþqnS>, {dH$a, gwú_ emofrH$m, {nÎmag, cm`noO,
Ma~r `H¥$V, B_cer{\$Ho$eZ

• ñd§̀ nmofU nÜXVrV gai gmYo Ag|Ðr` nXmW© H$mhr, I{ZOo, cdUo, nmUr ho O_rZrVwZ emofwU KoVmV.
hdoVrc H$m~©ZS>m` AmŠgmB©S>Mm Cn`moJ H$éZ Cƒ COm©eº$s AgUmè`m gẁ ©àH$memÀ`m CnpñWVrV
A{YH$ eº$s AgUmao g§Šcrï> nXmW© V`ma H$aVmV.

• àH$me g§ícofU {H«$`oV harVÐì` AgUmè`m {haì`m dZñnVr ½cwHo$mO Am{U {nï>_` nXmW© V`ma
H$aÊ`mgmR>r gẁ ©àH$memÀ`m CnpñWVrV H$m~©ZS>m` AmŠgmB©S> Am{U nmÊ`mMm Cn`moJ H$aVmV. àH$me
g§ícofU {H«$`oV AmŠgrOZ dm`w {Z_m©U hmooVmo, hm PmS>mgmR>r ì¶W© nXmW© AgVmo.

• àH$me g§ícofU {H«$`m `m g_rH$aUmìXmao Xe©{dVmV.
6CO2 + 12H2O  C6H12O6+6H2O+6O2

• àH$me g§ícofU {H«$`m KSw>Z òÊ`mgmR>r àH$me, H$m~©ZS>m` AmŠgmB©S>, nmUr Am{U harVÐì`mMr
Amdí`H$Vm AgVo.n«H$me g§ícofU {H«$`m hr _w»`Vm harVcdH$mV AgVo.

• harVÐì`mVrc J«mZm_Ü`o n«H$me {H«$`m Am{U ñQ´>mo_m _Ü`o A§Yma {H«$`m KS>VmV.

• àH$me g§ícofU {H«$`oMo ½cwH$moO, nmUr Am{U AmŠgrOZ ho A§Ë` CËnmXHo$ AmhoV.
• harVÐì`mV àH$me g§ícofU {H«$`m KS>V AgVm§Zm Imcrc {H«$`m KS>V AgVmV.

a) àH$me CO}Mo agm`{ZH$ CO}V ébm§Va
b) nmÊ`mÀ`m AUwMo {d^mOZ
c) H$m~©ZS>m` AmŠgmB©S>Mo úmnU {H«$ òìXmao H$m~m©ohm`Ś>oQ>g _Ü ò ~XcUo.

• Xþgè`m g{OdmZo V`ma Ho$coë`m g§ŠcrîQ> nXmWm©Zm Amhma nXmW© åhUwZ KoUo åhUOoM nanmofU hmò .
• nmofU nÜXV hr CncãY Amhma nXmWm©da Am{U Vo {_i{dÊ`mÀ`m {Odmda Acd§~wZ AgVo.
• EH$ noer` àmÊ`m_Ü ò earamÀ`m gd© darc ^mJmVwZ AÞmMo emofU Ho$co OmV Agco Var H$mhr

g§Šcrï>rV àmÊ`mV doJdoJio ^mJ ho {d{eï> H$m ©̀ H$aÊ`mgmR>r dmT>V AgVmV.
• g§Šcrï>(Jw§VmJwVrMo) H$m~m}hm`Ś>oQ>g, àmoQ>rÝg, {cnrS> `mMo {dH$aÀ`m gmhmæ`mZo gai nXmWm©V énm§Va

Pmë`mZ§Va earamV emofU H$éZ KoÊ`mÀ`m {H«$ òcmM nMZ Ago åhUVmV.
• _mZdm_Ü ò Amhma Imë`mZ§Va Ë`mMo {d{dY Q>ßß`mV OR>a J«§WrìXmao ldcoë`m {dH$amìXmao ~marH$ ~marH$

nXmWm©V énm§Va hmoVo. nMZ Pmcoë`m AÞmMo chmZ AmVS>çmV emofU Ho$co OmVo Am{U VoWwZ earamVrc
àË òH$ noercm nwa{dco OmVo.

AmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoV

àH$me
harVÐì`
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Aä`mgmV gwYmaUm H$é `m.Aä`mgmV gwYmaUm H$é `m.Aä`mgmV gwYmaUm H$é `m.Aä`mgmV gwYmaUm H$é `m.Aä`mgmV gwYmaUm H$é `m.

• nMZ g§ñW_Ü ò Amhma ZcrH$m d AZoH$ Ad`do nmMH$ ag J«§Wr AgVmV. _mZdr nMZ g§ñWoVrb KQ>H$
Imcrc H$m ©̀ H$arV AgVmV.
a) AÝZJ«hZ: AÞ earamV KoUo.
b) nMZ {H«$`m: g§§ŠcrîQ> nXmWm©Mo {dH$aÀ`m _XVrZo gai nXmWm©V énm§Va H$aUo. `m§Mo earamV

emofU Ho$co OmVo.
c) emofU: nMZ Pmcoco AÞ Amhma dm{hUr _YwZ _w»`V… chmZ AmVS>çm _YwZ dhZ homVm§Zm

àgaU ì`dñWo_Ü ò àdoe hmoÊ`mÀ`m {H«$ òcmM emofU Ago åhUVmV.
d) _c{dgO©Z: Z nMcoë`m AÞmMo Amhma dmhrUrVwZ JwXìXmamVwZ earamÀ`m ~mhoa Q>mH$Uo.

1. Imcr {Xcoë`m§§Mo \$aH$ {chm. (AS1)
a) ñd§̀ nmofU - nanmofU b) AÝZJ«hU- nMZ {H«$`m
c) àH$me {H«$`m - A§Yma {H«$`m d) harVÐì` - harVaoUw

2. H$maUo gm§Jm (AS1)
a) gOrd OJmgmR>r àH$me g§ícofU {H«$`m CO}Mo àmW{_H$ gmYZ Amho Ago H$m åhUVmV?
b) A§Yma {H«$ òcm n«H$memMm H$moUVmhr g§~§Y ZgVm hr {H«$`m KSw> eH$Vo Ago åhQ>ë`mg ̀ mo½` R>aVo H$m?
c) n«H$me g§ícofU {H«$̀ o_Ü ò à`moJ H$aÊ`mAJmoXa dZñnVrVrc nrï_` nXmW© H$mTw>Z Q>mH$m åhUVmV Va Vo H$emgmR>r?
d) {haì`m dZñnVr _Ü ò gẁ ©àH$memÀ`m CnpñWVrV ídgZ {H«$ òMm à`moJ H$m H$é eH$V Zmhr?

3. CXmhaUo gm§Jm (AS1)
a) nmMH$ {dH$a (BÝPmB©åg) b) nanmofr` nmofH$ H$aUmao àmUr
c) {OdZgËdo d) Amhmam A^mdr òUmao amoJ

4. àH$me g§ícofU {H«$ ògmR>r gd© H$ƒr gm_wJ«r dZñnVr Hw$Rw>Z Jmoim H$aVmV?(AS1)
5. ñd §̀nmofU KSw>Z òÊ`mgmR>r Amdí`H$ Ë`m n[apñWVrMr _m{hVr gm§Jm `m {H«$ òV {Z_m©U hmoUmè`m

CËnmXH$mMr Zmdo gm§Jm?(AS1)
6. agm`{ZH$ g_rH$aUmÀ`m _XVrZo àH$me g§ícofU {H«$`m g_OmdwZ gm§Jm? (AS1)
7. àH$me g§ícofU {H«$ òV {Z_m©U hmoUmè`m H$moUË`mhr VrZ CËnmXH$mMo Zmdo gm§Jm? (AS1)
8. n«H$me {H«$`m Am{U A§Yma {H«$`m `m§À`mV g§~§Y ñWmnrV H$aUmam nXmW© H$moUVm? (AS1)
9. ~è`mM àH$maÀ`m nmZmMm daMm ̂ mJ hm ImcÀ`m ̂ mJmnoúmm M_H$Xma AgVmo ̀ mMo H$maU H$m`? (AS1)
10. ZrQ> AmH¥$VrÀ`m gmhmæ`mZo harVÐì`mMr aMZm g_OmdwZ gm§Jm? (AS1)
11. OR>am_Yrc AmåcmMo H$m¶© gm§Jm? (AS1)
12. AmhmamMo nMZ H$aÊ`mÀ`m {H«$ òV {dH$amMr ŵ{_H$m g_OmdwZ gm§Jm? (AS1)
13. AmhmamMo emofU H$aÊ`mgmR>r chmZ AmVSo {VÀ`mV H$moUVo {Z_m©U Am{U ~Xc KS>dwZ AmUVo? (AS1)
14. Ma~rMo nMZ H$go hmoVo? Hw$R>o hmoVo? (AS1)
15. AmhmamMo nMZ homÊ`mgmR>r cmioMr H$moUVr ŵ{_H$m AgVo? (AS1)
16. nMZ g§ñWoV chmZ AmVS>o ho H«$_dma AmåcY_u ~Zë`mg àmoQ>rÝgÀ`m nMZmda H$moUVm n[aUm_ hmoVmo? (AS1)
17. Amhma ZcrHo$Vrc V§Vww_` nXmWm©Mr ŵ{_H$m H$m` AgVo? (AS1)
18. H$wnmofU åhUOo H$m`? Hw$nmofUmZo hmoUmè`m H$m§hr amoJm{df`r gm§Jm? (AS1)
19. ~waer Am{U {OdmUw `m gma»`m nmZmV nmofU H$go hmoVo? (AS2)
20. hdoV H$m~©ZS>m` AmŠgmB©S>Mo à_mU dmT>V Joë`mg Ë`mMm àH$me g§ícofU {H«$ òda H$moUVm n[aUm_

hmoVmo?(AS2)
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21. àH$me g§ícofU {H«$ òÀ`m doJmnoúmm ídgZ {H«$ òMm doJ OmñV Pmë`mg H$m` hmoB©c?(AS2)
22. nrï>_` nXmWm©Mo nMZ ho OR>amV hmoV Zmhr ho Vwåhr H$go gm§Jw eH$mc?(AS2)
23. nmZm_Yrc nrï>_` nXmWm©Mo {Z[aúmU H$aÊ`mgmR>r Vwåhr Vy_À`m emioVrc à`moJemioV Ho$coë`m

nÜXVrMr _m{hVr gm§Jm?(AS3)
24. {haì`m dZñnVr CÝhmV R>odë`mZ§Va Ë`m AmŠgrOZ dm ẁ ~mhoa gmoS>VmV ho Xe©{dUmgmR>r Vwåhr H$moUVm

à`moJ H$amc?(AS3)
25. n«mW{_H$ Amamo½` H|$Ðbm ôQ> Úm Am{U Ë`m_Ü ò AgUmè`m doJdoJù`m d`moJQ>mVrb _wbm§À`m Hw$nmofUm

{df`rMr _m{hVr ¿`m

26. ŵVcmda {haì`m dZñnVr ZgË`m Va gd© {Odame§tMm Zme Pmcm AgVm ̀ mg Vwåhr H$go g_W©Z H$amc?(AS5)
27. Vwåhr {Z[aúmU Ho$coë`m nU©a§Y«mMr AmH¥$Vr H$mT>m. àH$me g§ícofU {H«$ òV ̀ mMr ̂ w{_H$m g_OmdwZ gm§Jm?(AS5)
28. _mZdr nMZ g§ñWoMr AmH¥$Vr H$mTw>Z ̂ mJm§Zm Zmdo Úm. H$moUH$moUË`m ̂ mJmV noarñQ>mcQ>rH$ hmcMmc hmoVo

`mMr `mXr V`ma H$am? (AS5)
29. Amhma dm{hUr _Yrc doJdoJù`m ^mJmV AÞ àdmhmMr nÜXV àX{e©V H$aÊ`mgmR>r ahr_Zo EH$ Z_wZm

V`ma Ho$cm. Ë`mMo {Z[aúmU H$am. Ad`dm§Mr Zmdo {chm. (AS5)

30. Imcrc AmH¥$VrMo {Z[aúmU H$am. n«H$me {H«$̀ m Am{U A§Yma {H«$̀ m ̀ m {df`r Vwåhmc H$m` g_Oco Vo {chm?(AS5)

31. Odinmg gd© g{Od OJ ho dZñnVrda AmhmamgmR>r Adc§~wZ AgVmV Zmhr H$m? {haì`m dZñnVrMo
Amhma V`ma H$aÊ`mÀ`m nÜXVrMo Vwåhr H$er àe§gm H$amc?(AS6)

32. H${R>U KÅ> AgUmao KZ AÞ nXmW© nMZ {H«$ ò_Ü ò _D$ Za_ ~ZVo. VgoM Ho$mUË`m {R>H$mUr H$moUVo {dH$a
Amdí`H$ AgVo Ë`m n«Ë òH$ n«XoemV Vo {dH$a {Z_m©U hmoVo Ë`m {R>H$mUMo _m{hVrMo H$mQ>©wZ V`ma H$am? (AS6)

33. hm YS>m {eH$ë`mZ§Va Vwåhr Vw_À`m Amhma gd`rV H$moUH$moUVm ~Xc H$amc? H$m? (AS7)

harVÐd

H°$c{dZ

àH$me

photo chemical reaction thermo chemical reaction

àH$me agm`{ZH$ A§Yma agm`{ZH$ {H«$`m

H«$_ g§»`m d`moJQ>
Hw$nmo{fV _wbm§Mr g§»`m

à{WZo H°$barg    {dQ>°{_Ýg
1
2
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[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am

`mo½` CÎma {ZdS>m Am{U H§$gmV {chm`mo½` CÎma {ZdS>m Am{U H§$gmV {chm`mo½` CÎma {ZdS>m Am{U H§$gmV {chm`mo½` CÎma {ZdS>m Am{U H§$gmV {chm`mo½` CÎma {ZdS>m Am{U H§$gmV {chm

1. dZñnVr AÞ V`ma H$éZ AÞnXmWm©Mr gmR>dU ______________________`m énmV H$aVmV.
2. ________________________ ho n«H$me g§ícofU {H«$`m KSw>Z òUmam àXoe hmò .
3. ñdmXþ agmV AgUmè`m {dH$mam_wio  __________________ Am{U ________________________

`mMo nMZ hmoÊ`mgmR>r _XV hmoVo.
4. chmZ AmVS>çmV Ë`mMo g§nwU© úmoÌ\$i dmT>{dÊ`mgmR>r H$mhr aMZm AgVo. `m aMZocm

____________________ Ago åhUVmV.
5. OR>a agmV _________________________ ho Amåc AgVo.
6. AmVS>çmV AgUmao {OdmUw ___________________  hr {OdZgËdo V`ma H$aVmV.

7. Imcrc n¡H$s H$moUVo na{Odr nmofU H$aVo? ( )
a) ̀ rñQ> b) ̂ wN>Ìr c) H$ñHw$Q>m d) Oiw

8. àH$me g§ícofU {H«$ òda Imcrc n¡H$s H$moUmMm à^md hmoV Zmhr. ( )

a) n«H$memMr {Vd«Vm b) AmÐ©Vm C) Vmn_mZ d) H$m~©ZS>m` AmŠgmB©S>Mr JmT>Vm
9. dZñnVrcm 48 Vmg A§YmamV R>odë`mZ§Va àH$me g§ícofU {H«$`m g§~§YrV à`moJ H$aVmV `mMo H$maU

H$m¶? ( )

a) harVÐì` H$mTw>Z Q>mH$Ê`mgmR>r b) nmZm_YwZ nmUr H$mTw>Z Q>mH$Ê`mgmR>r
c) n«H$meg§ícofU {H«$`m KS>cr Zmhr ho XmI{dÊ`mgmR>r
d) nmZmVrc nrï_` nXmW© g§ncoco XmI{dUo

10. Imcrc H$moUVm nmMH$ agmV {dH$a ZgVmV. ( )

a) {nÎmag b) OR>a ag c) ñdmXþag d) cmi
11. EH$ noer` {OdmVrc Amhma emofUmMr nÜXV H$moUVr? ( )

a) gd© earamÀ`m n¥ð>^mJmZo b) Vm|S>mìXmao     c) XmVmìXmao      d) [aº$sH$mìXmao
12. n«H$me g§ícofU {H«$`m gwé AgVm§Zm dZñnVrMm H$moUVm ^mJ hdoVrc H$m~©ZS>m`

AmŠgmB©S> emofU H$aVmo. ( )

a) Ho$g_wio(Root hair) b) nU©a§Y«o c) nmZmVrc {eam d) aúmH$ nÌSCERT T
ELA
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EH$ noer` g{Od AgmoV qH$dm ~hþnoer` g{Od AgmoV Ë`mV O¡{dH$ à{H«$`m
KS>Ê`mgmR>r Amhma Amdí`H$ Amho. AmnU godZ Ho$boë¶m AmhmamnmgwZ AmnUmg nmofH$
nXmW© H$go {_iVmV ho nmofU `m YS>çmV AmnU MMm© Ho$cmo AmhmoV, Aem àH$mao nmofH$
AmhmanXmWm© nmgwZ COm© CËnÞ H$aÊ`mV ídgZ _hËdmMr {H«$`m Amho. åhUOoM ídgZmìXmao
Amhma nXmWm©VwZ COm© CËnÞ homVo. Amhma Am{U ídgZ {H«$ òg g§~§Y AgVmo ̀ mMo AmíM ©̀
dmQ>Vo Zmhr H$m? AmnU X¡Z§{XZ H$m ©̀ H$aÊ`mgmR>r Amdí`H$ COm© hr Amhmacm XhZ
(Omië`mZo) Ho$ë`mZo {_iVo. ‹µgd© gmYmaU ídgZ ho Am°ŠgrOZ _w~bH$ Agboë`m {R>H$mUr
hmoVo. g{Od earamVrc gd© noer AmhmamVwZ {_iUmè`m CO©oMm Cn`moJ H$éZ gd© O¡{dH$
à{H«$`m {Za§Va KS>Vrc ̀ mMr XúmVm KoVmV. ̀ mgmR>r gd© noetZm hdm Amhma BVa agm`{ZH$
nXmW© Amdí`H$ Amho.

ídgZ ‘respiration’ hm eãX ‘respire’ `m c°Q>rZ eãXmnmgwZ V`ma Pmcm Amho.
aoñnm`a åhUOo ídmg KoUo hmò . nU ídgZ ho Ho$di ídmg d CÀN>dmgM Zìho Va noerìXmao
AmŠgrOZMm Cn`moJ hmoB©n ª̀VMo gd© Q>ßno Xe©{dVo. gd© àW_ AmnU dm ẁ Am{U ídgZ
`mVrc g§~§Y nmhþ `m.

AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:
codm o`rOacodm o`rOacodm o`rOacodm o`rOacodm o`rOa

ídgZ - COm© CËnÎmr g§ñWmídgZ - COm© CËnÎmr g§ñWmídgZ - COm© CËnÎmr g§ñWmídgZ - COm© CËnÎmr g§ñWmídgZ - COm© CËnÎmr g§ñWm
2
YS>mYS>mYS>mYS>mYS>m

dm ẁMm emoY Am{U ídgZ (dm ẁMm emoY Am{U ídgZ (dm ẁMm emoY Am{U ídgZ (dm ẁMm emoY Am{U ídgZ (dm ẁMm emoY Am{U ídgZ (Discovery of gases and respiration)

ídgZ hm eãX dmnamV ¶oÊ¶mÀ¶m 100 dfm© AmYr ídmg KoUo hm eãX ~mnabm
Om¶Mm åhUOoM gw‘mao 14 ì¶m eVH$m AmYr. hdm AZoH$ dm ẁ§Mo {_lU Amho ho
H$iÊ`mAmYrM ídgZmMr H$ënZm emókm§Zm hmoVr. nU gOrdmÀ`m earamV KS>Umè`m
AZoH$ {H«$`m {df`r ~hþVoH$ _m{hVr ZìhVr. Va ídgZmg Vo dm ẁ àgmamMm _mJ©
CîUVm {Z_m©U H$aÊ`mMr à{H«$`m Aem d¡ÚH$s` eãXm§Mm Cn`moJ H$arV hmoVo.

18 ì`m eVH$mV codmò rOa Omogo\$ àrñQ>cr `m emókm§Zr dm ẁMo JwUY_©,
dm ẁMm Cn`moJ, ídgZm{df`r Ho$coë`m g_J« emoYmÀ`m AmYmao Amnë`m earamVrc
dm ẁÀ`m AXcm~Xcr {df`r H$mhr JmoîQ>rMr _m{hVr {_idw eH$co. Omogo\$ àrñQ>cr
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`m§§Zr Ho$coë`m à`moJm{df`r AmnU 7 ì`m dJm©V MMm© Ho$cr ( 7 ì`m dJm©À`m
nmR>çnwñVH$mVrc nmofU, g{OdmV ídgZ ho nmR>çm§e nhm) AmVm nwÝhm EH$Xm Jmoï>r§Mo
nwZamdcmoH$Z H$é `m.
• dm ẁÀ`m g§KQ>Zm{df`r A{YH$ _m{hVr {_i{dÊ`mgmR>r àrñQ>cr Mo à`moJ Cn`moJr

nS>VmV Ago åhUVm òB©c H$m? H$go?
codmò rOa `m§Zr gwÜXm dm ẁÀ`m JwUY_m©Mr _m{hVr {_i{dÊ`mgmR>r AZoH$ à`moJ

Ho$co. Ë`m§Zr Ë`m§À`m àmW{_H$ à`moJmV nmÊ¶mÀ¶m nmÌmV R>odcoë`m H$moií`mÀ`m MwUm©cm
Omië`mda ~ocOma _Yrb dm ẁcm pñWa dm ẁ (fixed air) Ago åhQ>bo.  (Ë`mH$mimV
H$m~©ZS>m` AmŠgmB©S> dm ẁcm pñWa dm ẁ åhUV hmoVo) Z§VaÀ`m à`moJmV ~ocOma_Ü ò
\$m°ñ\$agcm Omico. darc à`moJmÀ`m AmYmao nXmW© Omië`mZ§Va hdoVrc nXmW© \$m°ñ\$ager
{_iVmo, Vr nmÊ`mMr dm\$ _mÌ Zmhr. \$m°ñ\$ager OwiUmar hdm Agw eH$Vo qH$dm hdoV
H$mhr à_mUmV Agcocm cdMrH$ Ðd Agw eH$Vmo, Vo AmnU ídmg KoV Agcoë`m
hdogmaIo Agw eH$Vmo, Ago Ë`m§À`m à`moJmìXmao gm§JrVco. VmoM nXmW© AmnU ídmg KoVmo
Ë`m hdoV qH$dm Amnë`m AdVr^modVr Agcoë`m hdoV AgVo. Vo dñVw§Zm OmiÊ`mgmR>r
H$m_r nS>Vo Ago gm§JrVco.
• codmò rOa `m§À`m åhUÊ`mà_mUo dñVw Omië`mda Ë`mVwZ {ZKUmao H$m` AgVo?
• hdo{df`r à`moJmìXmao codmò rOa `m§Zr H$m` emoYwZ H$mT>co?
• codmò rOa `m§À`m à`moJmAmYmao AmnU H$m` {ZîH$f© H$mTw> eH$Vmo?

EImXm nXmW© qH$dm cmoh Omië`mZ§Va {ZKUmè`m dm ẁ d ídgZmV KoVcoë`m dm ẁV
ñnï> \$aH$ AgVmo Ago Ë`m§Zr nm{hco. AmnU ídgZmV ~mhoa Q>mH$coë`m dm ẁZo MwÝ`mMr
{Zdir nm§T>ar hmoVo nU YmVw Ja_ Ho$ë`mda {ZKUmè`m dm ẁZo MwÊ`mMr {Zdir nm§T>ar hmoV
Zmhr.

codmò rOa `m§Zr à`moJmìXmao ídgZmV XmoZ à{H«$`m AgVmV Ago emoYwZ H$mT>co nU
Ë`mn¡H$r EH$mM à{H«$ ò~Ôc _m{hVr {_idw eH$co. CÀN>dmgmVrc hdoV ~mo½Jwnwcgw dm ẁ
AgVmo Ago H$ico. Z§VaÀ`m AZoH$ à`moJmìXmao Ago {gÜX Ho$co H$s, hdoV  pñWa dm ẁ
qH$dm ~mo½Jwcmnwcwgw dm ẁ( H$m~©ZS>m` AmŠgmB©S> dm ẁ) 1/6 BVŠ`m à_mUmV AgVo Ago
_m{hV Ho$co. Ë`mµH$mir AmŠgrOZ dm ẁcm IM© hmoUmam dm ẁ ‘vitiated air’ Ago g_OV
hmoVo. gmYmaUV: hdocm naV nwÝhm V`ma H$am`Mo Agoc Va OiÊ`mgmR>r, ídmgKoÊ`mgmR>r
IM© hmoUmè`m `m dm ẁcm EH$Ì Ho$ë`mZo MmcUma Zmhr Va Ë`mVrc ñWra dm ẁ H$mTw>Z
Q>mH$Uo Amdí`H$ Amho Ago g_Oco.

Ë`mZ§Va ídgZ{df`r VH©$ H$mTw>Z Vo EH$m {ZU©̀ mda nmohmoMco. ídmg KoÊ`mMm dm ẁ
qH$dm IM© hmoUmam dm ẁ (o2) \w$â\w$gmV OmD$Z pñWa dm ẁ (co2) _Ü ò ~XcVmo qH$dm
Ë`mMr AXcm~Xc hmoVo Ago J«hrV Yaco. `m AXcm~XcrV {OVH$m IM© hmoUmam dm ẁ
\w$â\$gmV nmohmoMVmo {VVH$mM {ñWadm ẁ aº$mV {_gië`mZo aº$mcm cmc a§J òVmo Ago
J¥hrV Yaco. (Z§VaÀ`m H$mimV {h_mo½cmo{~Z _wio aº$mcm cmc a§J ̀ oVmo Ago emómZm§Zr
emoYwZ H$mT>co.)

AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:
àrñQ >cràrñQ >cràrñQ >cràrñQ >cràrñQ >cr
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codr`rOa `m§À`m g§emoYZ H$m`m©À`m H$mimZ§Va AmUIr AZoH$ g§emoYZo KS>cr.
• codr`rOa `m§Zr J¥hrV Yacocm ~moJwcmnwcgw dm ẁ H$m` Amho?
• codr`rOaÀ`m g§emoYZmZwgma ídmg KoÊ`mgmR>r Cn`moJr dm ẁ H$moUVm?
• ídgZmVrc H$moUH$moUË`m Q>ßß`m§Mm codmò rOa C„oI H$aVmV?

19 ì`m eVH$mÀ`m _Ü`H$mimVrc gwà{gÜX agm`{ZH$ emók Om°Z S>mna `m§Zr
{c{hcoë`m _mZdeara {dkmZ `m nwñVH$mV ídgZm {df`r Ago [c{hco Amho.

‘‘gOrdm§À¶m AÞ nXmWm©V _w»`V: XhZ hmoUmao nXmW©, nmUr, AmŠgrOZ AgVmV.
ho gd© EH$_oH$m§da AmYmarV KS>Umè`m {H«$ òìXmao ̂ m¡{VH$ {Od à{H«$`m KS>VmV. earamVwZ
~mhoa nS>Umè`m {dgO©H$mV nmUr, H$m~©ZS>m` AmŠgmB©S>, \$m°ñ\$ag, gë\$a d H$mhr BVa
nXmW© AgVmV.’’

AemàH$mao darc gd© Jmoï>rÀ`m AmYmao 19 ì`m eVH$mÀ`m _Ü` H$mimn ª̀V ídgZ
{H«$ òV gh^mJr hmoUmè`m _w»` nXmWm©~Ôc _m{hV Pmco. nU ídgZmg§~§Yr VodT>r ñnï>
_m{hVr {_iw eH$cr Zmhr. nU earamVrc CËnÞ hmoUmar CîUVm Am{U ídgZmg g§~§Y
AgVmo Ago emókm§Zr emoYwZ H$mT>co.
• Amnë`m n[agamVrc hdonoúmm CÀN>dmgmVrc hdm Ja_ AgVo ho Vwåhmcm _m{hVM

Agoc. CÀN>dmgmVrc hdm ídgZm_wio Ja_ AgVo Ago Vwåhr g_OVm H$m?
`m {df`mMm Aä`mg H$aÊ`mgmR>r _mZdr ídgZ {H«$ òV gh^mJr gd© Q>ßß`m~Ôc

_m{hVr {_idw `m.

ídgZmVrc {d{dY Q>ßno (ídgZmVrc {d{dY Q>ßno (ídgZmVrc {d{dY Q>ßno (ídgZmVrc {d{dY Q>ßno (ídgZmVrc {d{dY Q>ßno (Events / Steps in Respiration)

ídgZ {H«$ òVrc {d{dY Q>ß`mV ñnï> {d^mOZ aoIm ZgVmV. ídgZ hr AZoH$ {Od
agm`Z, ̂ m¡{VH$ {H«$ òMr g§Šcrï> à{H«$`m Amho. nU AmnUmg gmoß`m[aVrZo g_OÊ`mgmR>r
ídgZmg {d{dY {ef©H$mImcr Aä`mg H$é ̀ m. Ogo ídmg, CÀN>dmg, \w$â\w$gmV dm ẁMr
AXcm~Xc, aº$mìXmao dm ẁMo dhU, CÎmr_Ü ò dm ẁMr AXcm~Xc Am{U noer ídgZ.

\w$â\w$gmV
\w$â\w$gm~mhoa
hmoUmam dm ẁ

g§Mma

dm ẁ H$mof d
aº$m_Ü ò dm ẁMr

AXcm~Xc

dm ẁH$mofmÀ`m q^VrVrc
aº$ dm{hÊ`m aº$mVrc
AmŠgrOZ eara noerZ§m
nmohmoM{dVmV d e[aa
^mJmH$Sw>Z H$m~©ZS>m`
AmŠgmB©S> dm`wH$mofmV
gmoS>VmV

aº$m_YwZ
AmŠgrOZ CVtZm
nmohmoMVmo CVrVwZ

H$m~©ZS>m`
AmŠgmB©S> aº$mV
AXcm~Xc hmoVo

CVr qH$dm n oer
AmŠgrOZMm Cn`moJ
H$éZ ½c wH o $ mOcm
OmiwZ H$m~©ZS>m`
AmŠgmB©S> dm ẁ,nmUr,
eº$s O¡{dH$ {H«$ òcm
Cn`moJr nS>Vo.

ídmg, CÀN>dmg
\w$â\$ygmV
dm ẁMr

AXcm~Xc hmoUo

aº$mìXmao dm ẁMo
dhU

CÎmr_Ü ò
dm ẁMr

AXcm~Xc

noer` ídgZ
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ídmg CÀN>dmg (ídmg CÀN>dmg (ídmg CÀN>dmg (ídmg CÀN>dmg (ídmg CÀN>dmg (Breathing)

CƒdmgmVrc hdoV H$moUH$moUVo dm ẁ AgVmV ho AmnU nmhÊ`mMo
à`moJ `mAmYrÀ`m dJm©V Ho$cmV.

MwÊ`mÀ`m {ZdirV OmoamZo \w§$H$ë`mg Vr XþYmi nm§T>ar ~ZVo.
Ë`mM MwÊ`mÀ`m {ZdirV gmYmaU hdm {ga§OrZo qH$dm {nMH$mar
nmR>{dë`mg {Zdir XþYmi nm§T>ar hmoÊ`mg Iwn doi cmJVmo. MwÊ`mMr
{Zdir \$ma H$_r nm§T>ar hmoVo ho AmnUmg _m{hV Amho.

AmH¥$VrV XmI{dë`mn«_mUo CnH$aUmMr OmoS> H$éZ nwÝhm EH$Xm
à`moJ H$éZ H$m` hmoB©c Vo nhm.

• `m à`moJmìXmao H$m` {gÜX hmoVo?
• H$moUVm dm ẁ MwÊ`mÀ`m {Zdircm XþYmi ~Z{dVmo?
• Amnë`m ̂ modVmcÀ`m hdonoúmm CÀN>dmg gmoS>coë`m hdoV H$moUVm dm ẁ OmñV à_mUmV

Amho Vo gm§Jm?
• Amaemda ídmg gmoS>ë`mda nmÊ`mMr dm\$ Ë`mda gmMVo ho Vwåhr nm{hcmVM.
• AmnU CÀN>dmgmV gmoS>coë`m hdoV nmÊ`mMr dm\$ Hw$Rw>Z Amcr?

AmnU CÀN>dmgmV gmoS>Vmo Ë`m hdoV H$mhr KQ>H$ OmñV AgÊ`mMr H$maUo _m{hV
H$aÊ`mgmR>r ídgZ g§ñWoV dm ẁ àgmarV hmoUmè`m _mJm©{df`r ídmg CÀN>dmgmÀ`m {H«$`m
nÜXVr {df`r Aä`mg H$é. gmYmaUnUo ídgZ g§ñWm åhUOo ~mhoéZ \w$â\w$gmVrc
A{Vgwú_ dm ẁH$mofmV (alveoli) VoWwZ earam~mhoa àgmarV hmoUmè`m _mJm©cm ídgZ
g§ñWm åhUVmV.

dm ỳ àgaUmMm _mJ© (dm ỳ àgaUmMm _mJ© (dm ỳ àgaUmMm _mJ© (dm ỳ àgaUmMm _mJ© (dm ỳ àgaUmMm _mJ© (Pathway of air)

Zm{gH$m a§Y«mnmgwZ dm ẁH$mofmn ª̀VÀ`m dm ẁ àgaUmè`m _mJ© nmhþ `m.

ZmgrH$m a§Y«o

ZmgrH$m nmoIir

nS>{O^J«§gZr

dm`w ZcrH$m
ñdanoQ>rH$m

\w$â\w$go

ídmgZcrH$m

dm`w H$mof
ídmgZcrHo$À`m emIm

 O2
 Am{U CO2 AXcm~Xc

H$aUmè`m aº$Ho$edmhrÊ`m

AmH¥$Vr-4: _mZdr ídgZg§ñWmAmH¥$Vr-4: _mZdr ídgZg§ñWmAmH¥$Vr-4: _mZdr ídgZg§ñWmAmH¥$Vr-4: _mZdr ídgZg§ñWmAmH¥$Vr-4: _mZdr ídgZg§ñWm

AmH¥$Vr-3: ídgZmMr hdmAmH¥$Vr-3: ídgZmMr hdmAmH¥$Vr-3: ídgZmMr hdmAmH¥$Vr-3: ídgZmMr hdmAmH¥$Vr-3: ídgZmMr hdm
nmUr

MwÊ`mMr {Zdir
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Zm{gH$m a§Y«o Zm{gH$m a§Y«o Zm{gH$m a§Y«o Zm{gH$m a§Y«o Zm{gH$m a§Y«o (Nostrils):gmYmaUV: dm ẁ ZmgrH$m a§Y«mVwZ earamV {eaVmo. {VWo dm ẁ
Jmicm OmVmo.

Nasal cavity: ZmgrH$m nmoIirVë`m Amoë`m ËdMo_wio d Ho$gm_wio Ywi ZmH$mV
AS>Hw$Z ~gVo. VodT>oM Zmhr Va ZmgrH$m nmoIirV AS>Hw$Z Vmn_mZ
earamÀ`m Vmn_mZm EdT>o hmoVo. ZgrH$m nmoIirVrc Amocmdm VoWrc
dm ẁV {_gië`mZo Vr A{YH$M Amocga hdm hmoVo. dm ẁcm Amoco
H$aUo, Ja_ H$aUo hr H$m_o ídgZ d nMZ g§ñWm ̀ m XmoÝhr g§ñWog§~§YrV
H$m_o `m ^mJmVM homVmV.
: nS>Or^ (Bnr½cmoQ>rg) ZmdmMo ñZm ẁMo Xma dm ẁ _mJm©da d

AÞ_mJm©da {Z §̀ÌU R>odwZ AÞ d dm ẁ Á`mÀ`m Ë`m§À`m _mJm©Zo
nmohmoM{dVo.

ñdanoQ>rH$m : KÅ> noQ>rgma»`m ñdanoQ>rHo$V ñdaV§Ì AgVmV. CÀN>dmgmZo
\w$â\$mgmVwZ ~mhoa ̀ oUmar hdm ñdaV§ÌmVwZ OmVm§Zm ñdaV§Ìmcm
H§$nrV H$aVo. `m H§$nmZmZwgma ~mocw d JmUo JmUo dJ¡ao H$é
eH$Vmo.

: dm ẁ ZcrH$m hr \w$â\$gmn ª̀V dm ẁ KoD$Z OmUmar aMZm Amho.
Vwåhr Vw_À`m Kí`mcm hmV cmdwZ nhm. ZirgmaIm ^mJ
{Xgoc.

: dm ẁZcrH$m N>mVrÀ`m nmoIirV _Ü`^mJr XmoZ ídmgZcrH$mÀ`m
emIoV {d^mOrV hmoVo.

ídmgZcrHo$À`m emIm ídmgZcrHo$À`m emIm ídmgZcrHo$À`m emIm ídmgZcrHo$À`m emIm ídmgZcrHo$À`m emIm (Bronchioles): àË òH$ ZcrH$m \w$â\$gmV {eaVo.Aem
ídmgZcrH$mÀ`m emIm nwÝhm nwÝhm {d^mOrV hmoD$Z dm ẁH$mofmV
eodQ> nmdVmV.
dm ẁH$mof IwnM chmZ d Ag§»` AgVmV. dm ẁH$mofmV Ag§»`
aº$Ho$e ZcrH$m Agë`m_wio dm ẁMr AXcm~Xc KS>Vo. åhUOo
AmŠgrOZ aº$mV d H$m~©ZS>m` AmŠgmB©S> dm ẁH$mofmV àdoe

aº$aº$aº$aº$aº$: aº$mìXmao AmŠgrOZ gd© earam^mJmg nwadR>m hmoVmo.
ZmgrH$m a§Y«mnmgwZ Vo dm ẁHo$mfmn ª̀VMm _mJ© Ja_ d Amocga AgVmo.

Zm{gH$m nmoH$irZm{gH$m nmoH$irZm{gH$m nmoH$irZm{gH$m nmoH$irZm{gH$m nmoH$ir

(((((Trachea)
dm ẁZcrH$mdm ẁZcrH$mdm ẁZcrH$mdm ẁZcrH$mdm ẁZcrH$m

(Larynx)

Pharynx
J«gUr (Kgm)

í d m g Z c r H $ mí d m g Z c r H $ mí d m g Z c r H $ mí d m g Z c r H $ mí d m g Z c r H $ m
(((((Bronchus)

dm`wH$m ofdm`wH$m ofdm`wH$m ofdm`wH$m ofdm`wH$m of:
(Alveoli)

H$m`© Am{U Ad`d hoH$m`© Am{U Ad`d hoH$m`© Am{U Ad`d hoH$m`© Am{U Ad`d hoH$m`© Am{U Ad`d ho
XmoZ doJdoJù`m a§JmVXmoZ doJdoJù`m a§JmVXmoZ doJdoJù`m a§JmVXmoZ doJdoJù`m a§JmVXmoZ doJdoJù`m a§JmV

Xe©{dbo Amho.Xe©{dbo Amho.Xe©{dbo Amho.Xe©{dbo Amho.Xe©{dbo Amho.

Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?
\w$â\$gmÀ`m AmVrc ̂ mJmV cmImo dm ẁH$mof Agë`m_wio dm ẁMr AXcm~Xc H$aÊ`mMo úmoÌ\$i dmT>Vo.

\w$â\$gmÀ`m AmVrc ^mJmcm KS>çm Agë`m_wio \w$â\$gmMo úmoÌ\$i \$ma OmñV AgVo. Amnë`m
\w$â\$gmVrc dm ẁH$mofmg doJio H$éZ O_rZrda A§Waë`mg 160 _r2 (EH$ Q>oZrg `mS>©) EdT>o úmoÌ
ì`mnwZ KoVo. åhUOo EH$ Q>o{Zg H$moQ>© BVHo$ joÌ H$mnyZ KoVmo.
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• dm ẁ _mJm©V Amocmdm Zgoc Va H$m` hmoB©c?
• XmoZ \w$â\$wgo AmH$mamZo EH$ gmaIo AgVmV H$m`?
• dm ẁH$mof AVr gwú_ d Ag§»` H$m AgVmV?

nS>{O^ Am{U dm ẁ àgaU nS>{O^ Am{U dm ẁ àgaU nS>{O^ Am{U dm ẁ àgaU nS>{O^ Am{U dm ẁ àgaU nS>{O^ Am{U dm ẁ àgaU (Epiglottis
and passage of air)

ZmH$mZo KoVcocr hdm ZmgrH$m nmoIirVwZ
J«gUrV (KemV) OmVo. ̀ oWo EH$ {d{MÌ g_ñ`m
CX^dVo. KemnmgwZ EH$mM {N>ÐmZo gwédmV
Pmcocr ZcrH$m eodQ>r XmoZ ZirV {d^mOrV
hmoVo. EH$ _mJ© \w$â\wgmV d Xþgam OR>amV {ZKVmo.

dm ẁ EH$m _mJm©Zo d AÞ Xþgè`m _mJm©ZoM
OmUo AË §̀V Amdí`H$ Amho. VodT>oM ZgwZ AÞ
ídmg _mJm©V Z OmUo VodT>oM _hËdmMo Amho.
nS>Or^ hr nmVi PS>nmgmaIr aMZm AgwZ Vr
ñdanoQ>rHo$V AÞ Omdw XoV Zmhr. \w$â\$gmVrc
dm ẁ àdoemda {Z §̀ÌU R>odVo. ~mOwÀ`m AmH¥$VrV nhm. nS>Or^ hr AmnU ídmg KoVo doir
AÞ {JiVo doir H$em àH$mao H$m ©̀ H$aVo. `m {df`r Vw_À`m dJm©V MMm© H$am.

nS>Or^ ZmdmMr PS>n AÞmMm Kmg {JiVo doir Kemcm ñdën PmHw$Z R>odwZ AÞ
ídgZg§ñWoV  OmD$ XoV Zmhr VgoM AÞ d AÞZirVM OmB©c ̀ mMr XúmVm KoVo. AmnU
ídmgmoÀN>dmg H$aVo doir nS>Or^ ídmg_mJm©déZ gaH$Vo d dm ẁ ídmg_mJm©ìXmao \w$â\w$gmV
àdoe H$aVmo. nS>Or^ `mo½` [aVrZo H$m ©̀ H$aUo AÞ _mJm©ìXmao dm ẁ d AÞmMr `mo½`
hmcMmc H$a{dÊ`mgmR>r MoVm g§ñWoÀ`m {Z §̀ÌUmMr \$ma Amdí`H$Vm Amho. AmnU
OodVm§Zm H$m` KS>Vo EH$m chmZem H¥$VrìXmao nmhþ `m.
• OodZ H$aVm§Zm ~mocw Z ò Ago H$m åhUVmV?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
Vw_Mm VihmV ZmH$mÀ`m EH$ B§M A§Vamda R>odm, d VihmVmda ídmg gmoS>m d

¿`m. Aem àH$mao EH$ XmoZ {_ZrQ>o ñWra ídmgmoÀN>dmg ¿`m. AmVm H$moUË`mVar
\$imMm VwH$S>m Mm§Jë`m àH$mao MmD$Z {JiVm§Zm Xþgè`m hmVmMm VihmV Kemda
R>odm.

• Vwåhmcm H$m` OmUdco Amho? Ooìhm Kmg {JiÊ`mMm à`ËZ H$aVm§Zm ídmgmMo H$m`
homVo?

nS>{O^r_wio hdm \w$â\w$gmV
{eaVo

nS>{O^r_wio AÞmMm Kmg
ñdanoQ>rHo$V OmV Zmhr.

AmH¥$Vr-5(A): ídgZAmH¥$Vr-5(A): ídgZAmH¥$Vr-5(A): ídgZAmH¥$Vr-5(A): ídgZAmH¥$Vr-5(A): ídgZ AmH¥$Vr-5(~): AÞAmH¥$Vr-5(~): AÞAmH¥$Vr-5(~): AÞAmH¥$Vr-5(~): AÞAmH¥$Vr-5(~): AÞ
{JiUo{JiUo{JiUo{JiUo{JiUo
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• AÞmMm Kmg {JiVm§Zm Kemcm ídmgZcrHo$V H$moU OmD$ XoV Zmhr?

_mZdmVrc ídgZ nÜXVr _mZdmVrc ídgZ nÜXVr _mZdmVrc ídgZ nÜXVr _mZdmVrc ídgZ nÜXVr _mZdmVrc ídgZ nÜXVr (Mechanism of respiration in human beings)

ídgZ åhUOo ídmg Am{U CÀN>dmg hmò .
ho AmnUmg _m{hVM Amho. ídgZ {H«$ òV ̂ mJ
KoUmao _w»` ^mJ \w$â\w$go AmhoV. AmnU
\w$â\$gmcm déZ nmhþ eH$V Zmhr. na§Vw Ë`mÀ`m
H$m`m©cm nmhþ eH$Vmo. Vw_À`m N>mVrda hmV
R>odwZ _moR>çmZo ídmg ¿`m. Vw_Mr N>mVr _moR>r
Pmë`mgmaIr dmQ>ob. AmVm ídmg ~mhoa gmoS>m.
Vw_Mr N>mVr gmYmaU ñWrVrV òB©©c. AmVm
Vwåhmcm \w$â\w$gmÀ`m eº$sMm AZŵ d Amcm.
\w$â\w$go ñdV: ídmg AmV Kodw qH$dm gmoSw>
eH$V Zmhr. ho H$aÊ`mgmR>r N>mVrMo ñZm ẁ
Am{U N>mVrMr nomIir Am{U CXa nomIircm

doJio H$aUmar ñZm ẁMr aMZm AgVo. Vrcm {d^mOH$ nQ>c  (S>¶m’«$m‘) åhUVmV. hm
{d^mOH$ nQ>c \w$â\w$gmV hdm ̀ oÊ`mg d ~mhoa nmR>{dÊ`mg _XV H$aVo. {d^mOH$ nQ>c
H$m ©̀ nÜXVrMr _m{hVr {_i{dÊ`mgmR>r AmH¥$Vr -6 nhm.
• ídgZ {H«$ òV {d^mOH$ nQ>c Am{U ~aJS>çmÀ`m hmS>mMr H$m` ŵ{_H$m AgVo? hr

ŵ{_H$m nwéfmV d {ó`m§V g_mZ AgVo H$m?
Amncr N>mVr ~aJS>çmÀ`m hmS>m§Zr ñZm ẁ§Zr Am{U ËdMoZr ~Zcocr AgVo. ~aJS>çmMr

hmS>o nmR>rÀ`m H$Ê`mcm {d{eï> H$moUmV OmoS>cocr AgVmV. Oa EImÚm ~aJS>çmÀ`m
hmS>mda ~moQ> R>odwZ hmS>m~amo~a {\$adm Vo hmS> nmR>rÀ`m H$Ê`mnmgwZ Imcr Amcoco AmT>iwZ
òB©c. AmnU ídmg KoVm§Zm N>mVr ngaU nmdVo. `m_wio N>mVrÀ`m nmoIirMm ì`mn

dmT>Vmo.
N>mVrÀ`m nmoIirMm ì`mn dmT>ë`mda Ë`mVrc Xm~ H$_r Pmë`mZo ~mhoéZ hdm

ZgrH$ma§Y«mìXmao \w$â\w$gmV {eaVo. `mgM ídmg  (inspiration  inhalation). Ago
åhUVmV. Ë`mZ§Va `m {déÜX {H«$`m KS>Vo. N>mVr `WmpñWVrV òVo. {d^mOZ nQ>c
{dlm§V Xe©V nmohMë`mZo nwÝhm N>ÌrÀ`m AmH$mamMm {d^mOZ nQ>c òVmo. N>mVrÀ`m
nmoIirVrc Xm~ dmT>Vmo. \w$â\w$gmda Xm~ dmT>ë`mZo \w$â\w$gmVrc hdm dm ẁ _mJm©ìXmao
~mhoOa OmVo. `mgM CÀN>dmg (expiration exhalation). åhUVmV.

Oa N>mVrÀ`m nomH$ircm Imocr J¥hrV Yaco Va S>m`\«$m_ hr \$eu Amho. Ooìhm
S>m`\«$m_ {e{Wc homVom Am{U AmnU ídmg KoVmo, Voìhm S>m`\«$m_Mm AmH$ma S>mo_ ()
gmaIm hmoD$Z A§VaJmocmMr ~mOw N>mVrÀ`m nmoIirV AgVo. Ooìhm ídmg KoVm§Zm S>m`\«$m_
Am§Hw$MZ nmdVmo. S>m`\«$m_ WmoS>m gai hmoVmo qH$dm S>mo_ Imcr gaH$Vmo `m_wio N>mVrÀ`m
nmoIirMm ì`mn dmT>Vmo.

AmH¥$Vr-7: ídmgAmH¥$Vr-7: ídmgAmH¥$Vr-7: ídmgAmH¥$Vr-7: ídmgAmH¥$Vr-7: ídmg
Am{U CÀN>dmgAm{U CÀN>dmgAm{U CÀN>dmgAm{U CÀN>dmgAm{U CÀN>dmg

H$aVm §ZmH$aVm §ZmH$aVm §ZmH$aVm §ZmH$aVm §Zm
N > mVrÀ`mN > mVrÀ`mN > mVrÀ`mN > mVrÀ`mN > mVrÀ`m
~aJS>çmMr~aJS>çmMr~aJS>çmMr~aJS>çmMr~aJS>çmMr
hcMmchcMmchcMmchcMmchcMmc

diaphragm
({d^mOH$
nQ>c)

N>mVrMo ñZm ẁ

~aJS>çmMo
hmS>

\w$â\w$go

AmH¥$Vr-6: S>m`\«$mMo hcMmcAmH¥$Vr-6: S>m`\«$mMo hcMmcAmH¥$Vr-6: S>m`\«$mMo hcMmcAmH¥$Vr-6: S>m`\«$mMo hcMmcAmH¥$Vr-6: S>m`\«$mMo hcMmc
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Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?Vwåhmcm _m{hV Amho H$m`?
Amncr \w$â\w$go ñnm§O gmaIo AgVmV. XmoZ \w$â\w$go EH$gmaIr ZgVmV. N>mVrÀ`m nomIirV

S>mì`m~mOwcm PwH$coco ôX` Agë`m_wio Ë`m ~mOwcm Agcoco \w$â\w$g WmoS>o chmZ AgVo. \w$â\w$gmcm
PmH$Umao ßcwam (pleura)ZmdmMo XmoZ Wa AgVmV. `m XmoZ Wam_Ü ò Ðd AgVmo. hm Ðd \w$â\w$gmcm
XþImnVrnmgwZ aúmU H$aVmo. \w$â\w$go hdoZo ^aco AgVm d `WmpñWVrV Amco AgVm hmoUmè`m
Kf©UmnmgwZ \w$â\w$gmMo aúmU H$aVmo.

Ag§»` AgVmV. `m dm ẁ H$mofm^modVr EH$
noer EodT>çm OmS>rÀ`m aº$Ho$edm{hÊ`m AgVmV.
öX`mnmgwZ \w$â\w$gm H$S>o OmUmao cmc^S>H$ aº$
dm ẁH$mofmVrc Ho$eaº$ dm{hÊ`mV OmD$Z {VWwZ
AmŠgrOZ dm`w J«hZ H$aVmo. Ë`mM doir
aº$mVrc H$m~©Z S>m` AmŠgrBS> dm`w aº$
Ho$edm{hÊ`mVwZ dm ẁH$mofmV, VoWwZ ídgZ g§ñWoV
àdoe H$aVo. AmnU CÀN>dmg H$aVm§Zm H$m~©ZS>m`
dm ẁ ~mhoa nS>Vmo. M_Xma cmca§JmMo AmŠgrOZ
ẁº$ aº$ ôX`mV nmohmoMVo VoWwZ nwU© e[aa^mJmg

ewÜX aº$ nmR>{dco OmVo.
AmH¥$Vr-8: \w$â\w$go Am{U aº$Ho$edm{hÊ`m_Ü`oAmH¥$Vr-8: \w$â\w$go Am{U aº$Ho$edm{hÊ`m_Ü`oAmH¥$Vr-8: \w$â\w$go Am{U aº$Ho$edm{hÊ`m_Ü`oAmH¥$Vr-8: \w$â\w$go Am{U aº$Ho$edm{hÊ`m_Ü`oAmH¥$Vr-8: \w$â\w$go Am{U aº$Ho$edm{hÊ`m_Ü`o

{dgaU nÜXVrZo dm`wMr AXcm~Xc{dgaU nÜXVrZo dm`wMr AXcm~Xc{dgaU nÜXVrZo dm`wMr AXcm~Xc{dgaU nÜXVrZo dm`wMr AXcm~Xc{dgaU nÜXVrZo dm`wMr AXcm~Xc

AmnU {dlm§Vr KoVodoir Amncm ídmg hiwdma H$_r (Shalow)Xm~mZo MmcVmo.
niUo d ì`m`m_m gmaIo H$m ©̀ H$aVo doir ídmg doJmZo (OmñV Xm~mZo) MmcVmo.
Iao nmhVm CÀN>dmg Am{U ídmg nÜXV {dñÌwV ì`Ë`mg Xe©{dVmV. Amnë`m
e[aamÀ`m Amdí`H$VoZwgma AmŠgrOZ nwadR>m H$aÊ`mgmR>r H$m~©ZS>m` AmŠgmBS>cm
~mhoa H$mT>Ê`mgmR>r ídgZ {H«$`mMm doJ úmUmoúmUr ~XcV Iwn d¡{dÜ`nwU© [aVrZo
g_Ýd` gmYZ H$aVmV.

ídgZ {H«$ òg à^m{dV H$aUmè`m BVa ~m~r H$moUË`m?
_|XþnmgZ ídgZ|{Ð`m H$S>o OmUmè`m MoVmV§VwZm H$mnwZ Q>mH$ë`mg ídgZ {H«$`m

úmUmV ~§X hmoVo Ago emókmZo emoYwZ H$mT>co.
• `m ìXmao AmnUmg H$m` _m{hVr {_iVo?
• ídmgmoÀN>dmg H$aVodoir H$m` hmoVo?
• CÀN>dmgmÀ`m doir e[aamVwZ H$moUVm dm ẁ ~mhoa nS>m`cm nm{hOo? Vmo dm ẁ H$moR>o

V`ma homVmo?
• ídmg KoVm§Zm \w$â\w$gmV OmUmè`m hdoV H$moUH$moUVo dm ẁ AgVmV?
• ídmg d CÀN>dmgmÀ`m doiÀ`m dm ẁV H$m` \$aH$ AgVmo?
dm`wMr AXcm~Xc (dm`wH$mofmVwZ aº$Ho$e ZcrHo$V)dm`wMr AXcm~Xc (dm`wH$mofmVwZ aº$Ho$e ZcrHo$V)dm`wMr AXcm~Xc (dm`wH$mofmVwZ aº$Ho$e ZcrHo$V)dm`wMr AXcm~Xc (dm`wH$mofmVwZ aº$Ho$e ZcrHo$V)dm`wMr AXcm~Xc (dm`wH$mofmVwZ aº$Ho$e ZcrHo$V)

dm ẁH$mofmVwZ Ho$eaº$dmhrUrV Ho$e aº$dm{hUrVwZ dm ẁH$mofmV {dgaU (diffusion)
nÜXVrZo hdoMr AXcm~Xc hmoVo. åhUOoM aº$mVrc H$m~©ZS>m` AmŠgmB©S> d dm ẁHo$mfmVrc
AmŠgrOZ nañna AXcm~Xc homVo. AVr gwú_ Ago dm ẁH$mof EH$m noer EdT>çm AgwZ

ídmgZcrHo$Mr emIm
dm`wH$mof

aº$Ho$edm{hÊ`mMo Omio

H$m~©ZS>m` AmŠgmBS>

AmŠgrOZ aº$noerSCERT T
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dm ẁÀ`m AXcm~Xcm_wio ídmg Am{U CÀN>dmgmÀ`m hdoV \$aH$ AgVo. Imcrc
gmaUrMo {Z[aúmU H$am. òWo gamgar qH$_Vr {Xcoë`m AmhoV.

           dm ẁ            ídmgmVrc hdoMr %   CÀN>dmgmVrc hdoMr%dm ẁ            ídmgmVrc hdoMr %   CÀN>dmgmVrc hdoMr%dm ẁ            ídmgmVrc hdoMr %   CÀN>dmgmVrc hdoMr%dm ẁ            ídmgmVrc hdoMr %   CÀN>dmgmVrc hdoMr%dm ẁ            ídmgmVrc hdoMr %   CÀN>dmgmVrc hdoMr%

AmŠgrOZ 21 16

H$m~©ZS>m` AmŠgmB©S> 0.03 4.4

Z¡Q´>moOZ 78 78

• ídmgmVrc hdonoúmm CÀN>dmgmVrc hdoV H$m~©Z S>m` AmŠgmB©S>Mo à_mU OmñV H$m
AgVo?

• ídmgmVrc hdonoúmm CÀN>dmgmVrc hdoV AmŠgrOZMo n«_mU H$_r H$m AgVo?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
_mZdmÀ`m \w$â\w$gmMr úm_Vm 5800 _r.cr. {cQ>a AgVo. {dlm§VrÀ`m AdñWoV AmnU gw_mao 500

_r.cr. hdocm \w$â\w$gmV KoD$Z ~mhoa gmoS>Vmo. \w$â\w$gmVwZ nwU© hdm CÀN>dmgmìXmao ~mhoa gmoS>co AgVmZm
gwÜXm 1200 _r.crQ>a dm ẁ \w$â\w$gmV Cacocm AgVmo. ho AmnU 7 ì`m dJm©V {eH$coë`m g{OdmVrc
ídgZ `m YS>çmVrc \w$â\w$gmÀ`m úm_Vog§~§Yr Vwåhr Ho$coë`m à`moJmMr AmR>dU H$am.

dm ẁMo dhZ dm ẁMo dhZ dm ẁMo dhZ dm ẁMo dhZ dm ẁMo dhZ (Transportation of gases)

Amnë`m e[aamV OmUmar hdm hr AZoH$ dm ẁMo {_lU AgVo. Vo Amnë`m \w$â\w$gmVrc
dm ẁH$mofmn ª̀V nmohmoMVo ho Vwåhmcm _m{hVM Amho. hdoVrc {d{dY dm ẁMo gmnoúm à_mU
Ë`mMr {h_mo½cmo{~Zer Am{U BVa nXmWm©er g§KQrV hmoÊ`mMr úm_Vm (ho aº$mìXmao
earamV) dmhÊ`mMr nÜXV R>a{dVmV.

dmVmdaUmVrc AmŠgrOZ gmYmaU _`m©XoV AgVm§Zm (gw_mao 21%)  cmc aº$noerVrc
{h_mo½cmo{~Z Odi Odi AmŠgrOZZo g§V¥á hmoVmo. {h_mo½cmo{~ZgwÜXm Šcmoar{\$c
gma»mmM EH$ a§JÐì` nXmW© Amho. {h_mo½cmo{~Z AUw AgVmo. {h_mo½cr~rZ _Ü ò cmoh
AUw AgVmo. Šcmoam|{\$c _Ü ò _°¾o{e`_ AUw AgVmo.

 aº$mV AmŠgrOZ {dgaU nÜXVrZo àdoe H$aVmM Vo {h_mo½cmo{~Zer {_iwZ
AmŠgr{h_mo½cmo{~Z ~ZVo. Ago aº$ ñZm ẁV nmohmoMë`mZ§Va {h_mo½cmo{~ZnmgwZ AmŠgrOZ
doJim hmoD$Z noerV àdoe H$aVmo.

H$m~©Z S>m` AmŠgmB©S> gmYmaUV: ~m` H$m~m}ZoQ> énmV dhmV AgVmo. Ë`mMm
H$mhr ^mJ {h_mo½cmo{~Zer OwS>dm d H$mhr ^mJ ßcmO_mer {_iVmo.

Hb + O2 HbO2 (\w$â\w$gmV)

HbO2 Hb + O2      (ñZm ẁV)
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the hairs growing from its
he air. In addition, as the
rature is brought close to

becomes more moist than

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

g_wÐ gnmQ>r Odi {h_mo½cmo{~Z AmŠgrOZer {_iwZ
nwU©nUo V¥á hmoVmo. Odi Odi àË òH$ {h_mo½cmo{~Z AUw
AmŠgrOZer ~m§Ycm Vmo OmD$Z AmŠgr{h_mo½cmo{~Z ~ZVmo.
g_wÐ gnmQ>rnmgwZ 13 {H$._r. C§Mrda (8_¡c) AmŠgrOZ
dm ẁMo à_mU \$ma H$_r AgVo. g_wÐ gnmQ>rÀ`m VwcZVoV
\$º$ 1/5 ̂ mJM AmŠgrOZ CncãY AgVmo Aem n[apñWVrV
{_iUmam AmŠgrOZ AÜ`m© {h_mo½cmo{~Z AUwZmM g§V¥á

dm`wMr AXcm~Xc(aº$Ho$edm{hUrVwZ noetZm,noerH$Sw>Z naV aº$Ho$e dmhrZr§Zm)dm`wMr AXcm~Xc(aº$Ho$edm{hUrVwZ noetZm,noerH$Sw>Z naV aº$Ho$e dmhrZr§Zm)dm`wMr AXcm~Xc(aº$Ho$edm{hUrVwZ noetZm,noerH$Sw>Z naV aº$Ho$e dmhrZr§Zm)dm`wMr AXcm~Xc(aº$Ho$edm{hUrVwZ noetZm,noerH$Sw>Z naV aº$Ho$e dmhrZr§Zm)dm`wMr AXcm~Xc(aº$Ho$edm{hUrVwZ noetZm,noerH$Sw>Z naV aº$Ho$e dmhrZr§Zm)
CVrVrc aº$Ho$edm{hÊ`mVrc {h_mo½cmo{~Z nwU©nUo {déÜX dmVmdaUmV AgVo. CVr {Za§Va AmŠgrOZcm

emofU Ho$ë`m_wio {VWo AmŠgrOZMo à_mU H$_r AgVo. òWo AmŠgrOZMo à_mU \w$â\w$gmÀ`m 1/3 ^mJM
AgVo. AmŠgrOZMo à_mU \$ma H$_r Agë`m_wio AmŠgr{h_mo½cmo{~Z VwZ AmŠgrOZ doJio hmoD$Z noerV
àdoe H$aVo. noer_Ü ò AmŠgrOZMm Cn`moJ hmoD$Z H$m~©ZS>m` AmŠgmBS>, nmUr, COm© CËnÞ hmoVo. hr COm©
{d{dY eara^mJmìXmao Cn`moJrcr OmVo. noer _Ü ò V`ma Pmcocm H$m~©ZS>m` AmŠgmBS> dm ẁ aº$ Ho$edm{hZr
_Ü ò àdoe H$aVo.

noer` ídgZ noer` ídgZ noer` ídgZ noer` ídgZ noer` ídgZ (Cellular respiration)

earamVrc KSUmè`m {d{dY O¡{dH$ {H«$`m§Zm Amdí`H$ eº$scm, ½cwH$moO‘Yrc agm`{ZH$ ~mY§mZm
VmoS>ë`mZo V`ma H$aUmè`m {d{dY agm`{ZH$ {H«$`m§À`m _mJm©cm noer` ídgZ Ago åhUVmV. gOrd noerV
ídgZ {H«$`m KS>cr nm{hOo. AmŠgrOZÀ`m CnpñWVrV ídgZ {H«$`m KS>ë`mg Ë`mg gdmV ídgZgdmV ídgZgdmV ídgZgdmV ídgZgdmV ídgZ
(aerobic respiration) åhUVmV. AmŠgrOZÀ`m AZwnpñWVrV ídgZ {H«$`m KS>ë`mg Ë`mg {Zdm©V{Zdm©V{Zdm©V{Zdm©V{Zdm©V
ídgZídgZídgZídgZídgZ (anaerobic respiration) åhUVmV. ̀ m {Zdm©V ídgZ {H«$ òg {H$ÊdZ qH$dm Am§~dUoo (fermentation)
Ago åhUVmV. H|$ÐH$ nwd© gOrd ~°ŠQ>oar`m_Ü ò noer` ídgZ (cytoplasm) noer Ðì`mV KS>Vo. noerV H|$ÐH$
Agcoë`m gOrdmV  (eukaryotic)WmoS>r ídgZ {H«$`m noerÐì`mV d H$mhr ídgZ {H«$`m _m`Q>moH$m°Ś>r`mV
KS>Vo. ̀ m {H«$ òV V`ma Pmcocr COm© EQ>rnr( ATP) À`m énmV gmRw>Z amhVo. Ë`m_wio _m`Q>moH$mŚ>r`mcm noerMo
COm© Ka ( power houses of cell) åhUVmV.

gOrd noer_Ü ò ½cwH$moO AUw qH$dm BVa Amhma nXmW© H$moUË`m Var EH$m agm`{ZH$ {H«$`mZoM nwU©nUo
{dpÀN>Þ hmoV Zmhr. Vo AZoH$ H«$_dma agm`{ZH$ {H«$ òìXmao {dpÀN>Þ homVmV.

`mMm COm© CËnÞ hmoÊ`mda H$gm à^md nS>Vmo? ½cwH$moO AUw {dpÀNÞ hmoVm§Zm àË òH$ Q>ßß`mV Ë`mÀ`m
agm`{ZH$ aMZoV òUmè`m ~XcmZwgma H$_r H$_r à_mUmV COm© CËnÞ homVo. ½cwH$moO AUw nwU©nUo {dpÀN²>Þ
hmoD$Z Ë`mVrc COm© nwU©nUo _wº$ hmoÊ`mgmR>r AZoH$ agm`{ZH$ {H«$`m H«$_mZwgma KS>{dVmV.

H$é eH$Vmo. Oa {h_mo½cmo{~Z H$_r AmŠgrOZ AUwer {_imë`mg aº$ CVtZm Amdí`H$ VodT>o Am°ŠgrOZ
$nwadR>m H$é eH$V Zmhr. H¥${Ì_ nÜXVrZo AmŠgrOZ nwadR>m Ho$ë`m{edm` (AmŠgrOZ {gc|S>a ìXmao)
{VVŠ`m C§Mmda {Od§V amhUo AeŠ` Amho. AmYw{ZH$ {d_mZmV AmŠgrOZ hdoV VodT>çm Xm~mÀ`m à_mUmV
nwadR>m H$aÊ`mMr gmò  Ho$cocr AgVo. g_wÐmÀ`m AmV Imocda OmVm§Zm doJù`m àH$maMo àíZ CX^dVmV.

AmH¥$Vr-9: nd©Vmam ohrAmH¥$Vr-9: nd©Vmam ohrAmH¥$Vr-9: nd©Vmam ohrAmH¥$Vr-9: nd©Vmam ohrAmH¥$Vr-9: nd©Vmam ohr
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½cwHo$mO {dpÀN>Þ hmoD$Z _wº$ Pmcocr eº$s ES>rZrgrZ
Q́>m`\$m°ñ\o$Q> ATP  ZmdmÀ`m {d{eï> nXmWm©À`m énmV gmR>dwZ
amhVo. hr H$_r à_mUmV gmR>dwZ R>odcocr agm`{ZH$ eº$s Amho.
`mg noerMr EZOu H$ao§grEZOu H$ao§grEZOu H$ao§grEZOu H$ao§grEZOu H$ao§gr åhUVmV. Aem àH$mao gmR>dwZ
Agcocr eº$s noerV Amdí`H$ Ë`m {R>H$mUr OmVo. àË òH$  ATP
_Ü ò 7200 H°$car eº$s gmR>dwZ AgVo {h eº$s \$m°ñ\o$Q> ~m§YmÀ`m
énmV gmR>dwZ AgVo. ho ~m§Y VwQ>ë`mZ§Va eº$s _wº$ hmoVo.

• dm ẁH$mofmVrc noetZm noer` ídgZ KS>dwZ AmUÊ`mgmR>r

AmŠgrOZ dm ẁ Amdí`H$ Amho H$m`? H$m? H$m Zmhr?
½cwH$moOZo gwé hmoUmar ídgZ nÜXV gmYmaUV: Imcrc àH$mao AgVo. ( ho \$º$

CXmhmaU _mÌ Amho. BVa Amhma nXmWm©V gwÜXm AgoM KS>Vo)

dZñnVr, àmUr d gd© gwú_gOrdmV eº$s _wº$ homÊ`mgmR>r gmYmaUV: Cn`moJr nS>Umam nXmW©
½cwH$moO hmò . gd© gOrdmV ½cwH$moO XmoZ Q>ßß`mV AmŠgrH¥$V hmoVo, n[hë`m Q>ßß`mV ½cwH$moO XmoZ
nm`édrH$ EgrS>À`m AUwV {d^mOrV Ho$co OmVo. Xþgè`m Q>ßß`mV AmŠgrOZ CncãY Agë`mg nm`é{dH$
EgrS> H$m~©ZS>m` AmŠgmB©S> d nmÊ`mÀ`m énmV AmŠgrH¥$V homVo. Ë`mM gmo~V OmñV à_mUmV eº$s _wº$
hmoVo. AmŠgrOZ CncãY Zgë`mg nm`é{dH$ EgrS> ho BWZm°c, cŠQ>rH$ EgrS> _Ü ò énm§VarV homD$Z
AmŠgrOZÀ`m CnpñWVrV KS>Umè`m {H«$ ònoúmm \$º $1/10 ^mJ eº$s CËnÞ homVo.

½cwH$moO  nm`édoQ>
(3 H$m~©Z Agcocm AUw)

+ eº$s

c°ŠQ>rH$ A°grS> + eº$s
CXm. ~°ŠQ>oar`m

BWZm°c+ CO2+ eº$s
CXm. B©ñQ>

 AmŠgrOZmÀ`m Cn
[ñWVrV (gdmV ídgZ)

AmŠgrOZ H$_r AgVm§Zm
qH$dm ZgVm§Zm ( {Zdm©V
ídgZ/ {H $ÊdZ/
Am§~dU)

CO2 + H2O + eº$s
CXm. dZñnVr, àmUr

AmŠgrOZ AZwnpñWV eº$s CËnÞ hmoVo H$m?AmŠgrOZ AZwnpñWV eº$s CËnÞ hmoVo H$m?AmŠgrOZ AZwnpñWV eº$s CËnÞ hmoVo H$m?AmŠgrOZ AZwnpñWV eº$s CËnÞ hmoVo H$m?AmŠgrOZ AZwnpñWV eº$s CËnÞ hmoVo H$m?
• {Vd« ì`m`m_ Ho$ë`mZ§Va Amnco ñZm ẁ XþIVmV Zm,  _J hmVmnm`m§À`m ñZm ẁ§Zm nwaoc

EdT>m AmŠgrOZ nwadR>m Pmcm Agoc H$m?
• ñZm ẁV H$m` CËnÞ Pmco Agoc?

AmH¥$Vr-10: _m`Q>m oH$m °S ´ >r`mAmH¥$Vr-10: _m`Q>m oH$m °S ´ >r`mAmH¥$Vr-10: _m`Q>m oH$m °S ´ >r`mAmH¥$Vr-10: _m`Q>m oH$m °S ´ >r`mAmH¥$Vr-10: _m`Q>m oH$m °S ´ >r`m

~mø AmdaU

A§Va AmdaU

{H«$ñQ>r (cristae)
_°Q´>rŠg
(matrix)
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AmH¥$Vr-11: IoimSw >AmH¥$Vr-11: IoimSw >AmH¥$Vr-11: IoimSw >AmH¥$Vr-11: IoimSw >AmH¥$Vr-11: IoimSw >
(AdKS> ì¶m¶m‘)(AdKS> ì¶m¶m‘)(AdKS> ì¶m¶m‘)(AdKS> ì¶m¶m‘)(AdKS> ì¶m¶m‘)

{Vd« ì`m`m_mMm aº$mVrc c°ŠQ>rH$ EgrS>À`m à_mUmda à^md{Vd« ì`m`m_mMm aº$mVrc c°ŠQ>rH$ EgrS>À`m à_mUmda à^md{Vd« ì`m`m_mMm aº$mVrc c°ŠQ>rH$ EgrS>À`m à_mUmda à^md{Vd« ì`m`m_mMm aº$mVrc c°ŠQ>rH$ EgrS>À`m à_mUmda à^md{Vd« ì`m`m_mMm aº$mVrc c°ŠQ>rH$ EgrS>À`m à_mUmda à^md
XmI{dUmam AmcoI (J«m\$)XmI{dUmam AmcoI (J«m\$)XmI{dUmam AmcoI (J«m\$)XmI{dUmam AmcoI (J«m\$)XmI{dUmam AmcoI (J«m\$)

CXmhaUmW© Vwåhr 100 _rQ>a YmdÊ`mÀ`m e ©̀VrV YmdcmV g_Om.
Voìhm Vw_Mo ñZm ẁ Iwn doJmV A{YH$ H$m_ H$aVrc. e ©̀V gwé hmoÊ`mAmYr
C ô amhþZ H$mhr doi ídmg KoUo Ago H$arV Zmhr Zm, Iao Va \$ma H$_r
OmñVrÀ`m ídmgmV Vwåhr e ©̀Vrcm nwU© H$é eH$Vm. AË §̀V doJmZo
YmdUmao IoimSw> 100 _rQ>a YmdÊ`mÀ`m e ©̀VrV _wÔm_ ídmg KoV
ZmhrV. IoimÀ`m e ©̀VrV [aã~Z Q>oncm ñne© Ho$ë`múmUr qH$dm aofocm
ñne© H$aVm úmUrMr n[apñWVr doJir AgVo. Vwåhr KoVcoco {eúmU,
{H$Vr doJmZo Vwåhr YmdcmV `m Jmoï>rÀ`m AmYmao e ©̀VrZ§Va H$mhr doi
Vw_Mm ídmg gmYmaU pñWVrV òB©n ª̀V Vwåhr Ymnm Q>mH$Vm.

AmnU AmVm n ª̀V ATP ~Ôc {eH$coë`m {df`mg `m gË`mer
gm§JS> Kmcw eH$Vmo. ~hþVoH$ ñZm ẁV gmRw>Z Agcoë`m ATP Mo ADP _Ü ò
énm§Va Pmë`m_wio (_wº$ Pmcoë`m eº$s_wio) YmdÊ`mgmR>r cmJUmar eº$s AmnUmg
{_iVo Ago g_Ow eH$Vo.nU AmnU ̀ m N>moQ>çm {dMmamZo àíZ gmoS>dw eH$V Zmhr. H$maU
{Vd« ì`m`m_ Ho$ë`mZo ñZm ẁVrc ATP  AÜ`m© goH§$XmV Zï> hmoVmV. åhUwZ AmYr eŠVr
_wº$ H$éZ Z§Va AmŠgrOZMm dmna H$aÊ`mÀ`m nÜXVrMm dmna H$aÊ`mMr JaO AgVo.

`m n«íZmMm Aä`mg H$aÊ`mMr EH$ nÜXV Amho. ì`m`m_ H$aÊ`mAmYr d Z§Va
IoimSw>Mr aº$ VnmgUr H$aUo hmò . `m VnmgUrV ^mJ KoUmè`m IoimSw>cm VnmgUrMr
gmò  Agcoë`m {R>H$mUrM H$amdr cmJVo. Vmo ì`m`m_mMr gm`H$c Mmcdmdr qH$dm
Q́>oS>_rcda nimdo. (Q́>oS>{_cMm nÅ>m _mJo {\$aVmo Ë`mda IoimSw>cm nim`Mo AgVo. `m
à`moJmVrc H$mhr {ZH$mc J«m\$da XmI{dco Joco AmhoV)

ZD$ {_ZrQ>o {Za§Va ì`m`m_ Ho$ë`mda (J«m\$_Ü ò x Aúmmda) Xe©{dcoë`m ñV§̂ mcm
nhm. H«$_nÜXVrZo IoimSw>À`m aº$mÀ`m Z_wÝ`mMr VnmgUr Ho$cr. Voìhm aº$mV c°ŠQ>rH$
AmåcmMr à_mU OmñV Pmcoco
J«m\$ìXmao H$iVo.

x - Aúm = doi goH§$XmV
y - Aúm = aº$m c°ŠQ>rH$ EgrS>

_r.J«m_/ KZ go._r.3

J«m\$Mo {Z[aúmU H$am. ñZm`wV
c°ŠQ>rH$ EgrS> H$em àH$mao dmT>V Amho.
ho nmhþZ Imcrc àíZmMo CÎmao Úm.
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a. à`moJmÀ`m àma§̂ r c°ŠQ>rH$ EgrS>Mr {Vd«Vm {H$Vr hmoVr?
b. à`moJmÀ`m H$moUË`m Q>ßß`mV EgrS>Mr {Vd«Vm AË`m{YH$ Pmcr?
c. C Am{U D ñWmZmÀ`m _Ü ò c°ŠQ>rH$ EgrS>Mr {Vd«Vm EH$mM ñVamda Agë`mg

c°ŠQ>rH$ EgrS> gmYmaU ñVamda nmohmoMÊ`mgmR>r {H$Vr doi cmJww eH$Vmo? (gwMZm
CD cm c°ŠQ>rH$ EgrS> gmYmaU ñVamda nmohmoMon ª̀V dmT>dm)

d. c°ŠQ>rH$ EgrS>Mo OmñV à_mUmV ídgZm~Ôc H$m` Xe©{dVo Vo gm§Jm?
ñZm ẁ_Ü òc°ŠQ>rH$ EgrS>Mo O_m Pmë`mg doXZm homVmV. {d{eï> A§Va YmdZo, doJmZo

MmcZo, hiw YmdUo, doJmZo YmdVm§Zm g_mZ A§Va AgwZ gwÜXm Amnë`m nm`m§Mo ñZm ẁV
doXZm doJdoJù`m EHo$H$ {H«$ òV OmñV Pmë`mgmaIo dmQ>Vo. Ë`mMo H$maU ñZm ẁV c°ŠQ>rH$
EgrS> OmñV O_m hmoUo hmò .

{H«$`m{ec ñZm ẁV doJmZo {Z_m©U Pmcoco EgrS> ì`m_mZ§Va hiw hiw ñZm ẁVwZ
H$mT>ë`m OmVo Ago Amnë`mcm g_OVo. nU IoimSw>À`m ñZm ẁVrc c°ŠQ>rH$ EgrS> gmYmaU
ñVamV òÊ`mgmR>r doi cmJVmo, hr EH$ AmíM ©̀H$maH$ ~m~ Amho. `m H$mimV H$m` homVo
åhUOo {H«$`mË_H$ ñZm ẁV Agcocm ½cwH$moO c°ŠQ>rH$ EgrS>_Ü ò ~XcmVo. c°ŠQ>rH$
EgrS>_Ü ò Agcocr eº$s ½cwH$moOÀ`m AUwVrc eº$snoúmm H$_r AgVo. ½cwH$moOnmgwZ
c°ŠQ>rH$ EgrS> V`ma Pmë`mda V`ma Pmcocr eº$s nwÝhm ATP nmgwZ ADP Zm V`ma
H$aÊ`mgmR>r dmnacr OmVo.

100 _rQ>a YmdÊ`mÀ`m e ©̀VrV IoimSw> ídmg KoUo Wm§~dwZ e ©̀V g§në`mda IoS>miw
Ymnm KoVmo. `m pñWVrV ídmg KoUo {Zdm©Z ídgZmìXmao ½cwH$moOcm {dpÀN>Þ H$éZ eº$s
{Z_m©U hmoVo. nwÝhm IoimSw>cm ñZm ẁV gmR>dwZ Agcoë`m c°ŠQ>rH$ Amåcmcm H$mTw>Z
Q>mH$Ê`mgmR>r Amdí`H$ Agcocm AmŠgrOZ {_imVmo. Ë`m_wio {Vd« ì`m`m_ Ho$ë`mda
earamV AmŠgrOZMm Am^md {Z_m©U hmoVmo hr AmŠgrOZMr H$_VaVm ídgZmìXmao ̂ éZ
{ZKVo. OmñV Xþada YmdUmao IoimSw> {Za§Va ídmgmoÀN>dmg H$arV Agë`m_wio YmdVm§Zm
H$mhr à_mUmV c°ŠQ>rH$ EgrS> H$mTw>Z Q>mH$co OmVo. åhUwZ OmñV doi Z WH$Vm Ymdw
eH$VmV. ñZm ẁ_Ü ò c°ŠQ>rH$ EgrS> gmR>dwZ Agë`m_wioM ñZm ẁ WH$VmV qH$dm doXZm
hmoVmV,  earamg `mo½` doir {dlm§Vr {_imë`mg ñZm ẁMm WH$dm Xþa hmoVo.

{Zdm©Z ídgZ {Zdm©Z ídgZ {Zdm©Z ídgZ {Zdm©Z ídgZ {Zdm©Z ídgZ (Anaerobic respiration)

gOrdmÀ`m ídgZmV AmŠgrOZ emofwZ H$m~©ZS>m` AmŠgmB©S> dm ẁ ~mhoa Q>mH$cm
OmVmo, ho AmnUmg _m{hV Amho. hr à{H«$`m AmŠgrH$aUmìXmao KS>V Agë`mg AmŠgrOZMm
nwadR>m H$_r Pmë`mda H$m` hmoVo. _mZdr ñZm ẁ§Zm AmŠgrOZMm nwadR>m H$_r Pmcoë`m
doir gwÜXm eº$s {Z_m©U hmoV Agoc Va BVa gOrd noer H$m` H$aVmV ho nmhÊ`mgmR>r

Mcm H$mhr à`moJ H$éZ nmhþ `m.SCERT T
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B©ñQB©ñQB©ñQB©ñQB©ñQ> er H$mhr à`moJ > er H$mhr à`moJ > er H$mhr à`moJ > er H$mhr à`moJ > er H$mhr à`moJ (Some experiments with yeast)
gOrdm§Zm AmŠgrOZ ahrV dmVmdaUmV R>odë`mda Vmn_mZmV dmT> hmoVmo d H$m~©ZS>m`

AmŠgmB©S> dm ẁ {Z_m©U hmoVmo. ho {gÜX H$aÊ`mgmR>r AmnU EH$ à`moJ H$éZ `m.
½cwHo$mOÀ`m ÐmdUmV BñQ>Mr IwnM doJmZo dmT> hmoVo.
Iao Va O§Jcr dmUmMo BñQ> (wild yeasts) g\$aM§X,
Ðmúmgma»`m \$imda dmT>VmV d Ë`mnmgwZM AÞ
J«hZ H$aVmV. à`moJemioV à`moJmH$aÊ`mgmR>r ½cwH$moO
BñQ>À`m {_lUmVwZ AmŠgrOZ doJio H$aUo hm _moR>m
àíZ Amho.
1. ½cwH$moOÀ`m ÐmdUmg EH$ {_ZrQmn ª̀V> Ja_ H$éZ

Z hcdVm W§S> H$éZ ÐmdUmVrc AmŠgrOZ
H$mTw>Z Q>mH$mdm. AmVm Ë`mV BñQ> {_giwZ Ë`mda
EH$ g|Q>r{_Q>a OmS>rMm n°am{\$Z Ðd Q>mH$mdm.
Ago H$aÊ`mMo ~mhoéZ ½cwH$m oO ÐmdUmg
AmŠgrOZMm nwadR>m hmoV Zmhr.

2. n°am{\$Z ÐmdU AmoVÊ`mAmYr ½cwH$moO ÐmdUmV AmUIr AmŠgrOZ {e„H$ Amho H$m
Zmhr ho nmhÊ`mgmR>r H$mhr S>`m{PZ J«rZ (diazine green) qH$dm Om°Zg J«rZ {~
(Janus Green B)  ÐmdU Q>mHw$Z nhmdo ho {Zù`m a§JmMo ÐmdU AmŠgrOZ Zgë`mg
Jwcm~r a§JmV ~XcVo.

3. AmH¥$VrV XmI{dë`mà_mUo BñQ>Mr CËnÎmr H$aUmao dm ẁ ~mhoa OmD$Z MwÊ`mÀ`m
{ZdirV n[aúmU ZirZo nmohmodoc AemàH$mao CnH$aU OmoS>mdo. òWo H$gë`mM
àH$maMo {Z §̀ÌrV n[aúmU H$am`Mr Amdí`H$Vm Zmhr. Vem àH$maMo à`moJ Vwåhr
gwÜXm H$éZ nhm.
n[aúmU ZirMm dmna H$éZ H$m~©ZS>m` AmŠgmBS> dm ẁMr V`mar H$_r à_mUmV
H$aÊ`mMm à`moJ Vwåhr H$é eH$Vm. ( hm à`moJ H$aVodoir n[aúmU Zirg 37o C
n ª̀V Ja_ Ho$ë`mZo à`moJ cdH$a H$aVm òVmo)

• ~oH$ar_Ü ò ~«oS> V`ma H$aUmè`m ì`º$sZr {nR>m_Ü ò BñQ> {_gië`mda H$m` hmoVo?
{H$ÊdU/ Am§~dU {H$ÊdU/ Am§~dU {H$ÊdU/ Am§~dU {H$ÊdU/ Am§~dU {H$ÊdU/ Am§~dU (Fermentation )

gwú_ gOrdm§Mm B{Vhmg `m 8 ì`m dJm©Vrc YS>çmV _¡ÚmÀ`m {nR>mV BñQ> {_giwZ
Ho$coë`m à`moJmMr AmR>dU H$é `m. `m à`moJmV _¡ÚmMo nrR> H$m \w$Jco? `m {H«$ òV
H$moUVm dm ẁ ~mhoa nS>cm?

Oa gmIarMo ÐmdU d BñQ>Mo {_lU Z hc{dVm, AmŠgrOZMm nwadR>m Z hmoVm
R>odë`mg WmoS>çmM doimV Ë`mVwZ EH$ àH$maMm dmg òVmo. H$maU òWo BñQ>Zo gmIaoÀ`m
ÐmdUmMm Cn`moJ H$éZ BWZm°c hm Zdm nXmW© V`ma Ho$cocm AgVmo. gmIa d BñQ>

à`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vr

AmH¥$Vr 12: {Zdm©V ídgZmV CîUVm Am{UAmH¥$Vr 12: {Zdm©V ídgZmV CîUVm Am{UAmH¥$Vr 12: {Zdm©V ídgZmV CîUVm Am{UAmH¥$Vr 12: {Zdm©V ídgZmV CîUVm Am{UAmH¥$Vr 12: {Zdm©V ídgZmV CîUVm Am{U
CO2 CËnÞ hmoVmo ho Xe©{dUmam à`moJCËnÞ hmoVmo ho Xe©{dUmam à`moJCËnÞ hmoVmo ho Xe©{dUmam à`moJCËnÞ hmoVmo ho Xe©{dUmam à`moJCËnÞ hmoVmo ho Xe©{dUmam à`moJ

n°am{\$Z Ðì`

Ja_ H$éZ W§S> Ho$coë`m
½cwH$moO_Ü ò BñQ {‘gibobo>

~m̀ H$m~m}ZoQ>Mo
ÐmdU

Vmn_mnH$
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ÐmdUmVwZ BWZm°c doJio H$aÊ`mgmR>r A§erH$ CÜd©nmVZ (fractional distillation) ̀ m
nÜXVrZo doJio H$aVm òVo.  gmIaoÀ`m ÐmdUmnoúmm BWZm°c H$_r Vmn_mUmda (70°C)
~mîn homV Agë`m_wio ho gmÜ` hmoVo. Vw_À`m {eúmH$m§Sw>Z A§erH$ CÜd©nmVZm ~Ôc
_m{hVr {_idm

gdmV ídgZmà_mUoM `m nÜXVrìXmao AmŠgrOZ dm ẁMm nwadR>m H$_r AgVm§Zm
gwÜXm eº$s {Z_m©U Ho$cr OmVo.
• ídgZ ho eº$s CËnÞ H$aUmar à{H«$`m Amho. ̀ m Jmoï>rg Vwåhr g_W©Z H$amc H$m`?

Ë`mMo H$maU H$m`?
ídgZ - XhZ (ídgZ - XhZ (ídgZ - XhZ (ídgZ - XhZ (ídgZ - XhZ (Respiration versus combustion)

18 ì`m eVH$mÀ`m eodQ>r codmò rOa `m§Zr Ho$coco à`moJ d {Z[aúmUmìXmao ídgZ hr
EH$ àH$maMr XhZ {H«$`mM Amho Agm A{^àm` _m§S>cm. 1783 _Ü ò codmò rOa `m§Zr
{c{hcoë`m coImV, ídgZ hr EH$ àH$maMr XhZ {H«$`mM Amho. hr \$ma hiwdmadgZ hr EH$ àH$maMr XhZ {H«$`mM Amho. hr \$ma hiwdmadgZ hr EH$ àH$maMr XhZ {H«$`mM Amho. hr \$ma hiwdmadgZ hr EH$ àH$maMr XhZ {H«$`mM Amho. hr \$ma hiwdmadgZ hr EH$ àH$maMr XhZ {H«$`mM Amho. hr \$ma hiwdma
KS>Vo. `m {H«$`oV AmŠgrOZ, H$m~©ZerM ZgwZ hm`S´>moOZ dm`wer gwÜXm {H«$`mKS>Vo. `m {H«$`oV AmŠgrOZ, H$m~©ZerM ZgwZ hm`S´>moOZ dm`wer gwÜXm {H«$`mKS>Vo. `m {H«$`oV AmŠgrOZ, H$m~©ZerM ZgwZ hm`S´>moOZ dm`wer gwÜXm {H«$`mKS>Vo. `m {H«$`oV AmŠgrOZ, H$m~©ZerM ZgwZ hm`S´>moOZ dm`wer gwÜXm {H«$`mKS>Vo. `m {H«$`oV AmŠgrOZ, H$m~©ZerM ZgwZ hm`S´>moOZ dm`wer gwÜXm {H«$`m
KS>{dVmo.KS>{dVmo.KS>{dVmo.KS>{dVmo.KS>{dVmo. Ago {c{hco.

am°~rZgZ ZmdmÀ`m emókmZo gwÜXm, ídgZ hr EH$ àH$maMr XhZ {H«$`mMídgZ hr EH$ àH$maMr XhZ {H«$`mMídgZ hr EH$ àH$maMr XhZ {H«$`mMídgZ hr EH$ àH$maMr XhZ {H«$`mMídgZ hr EH$ àH$maMr XhZ {H«$`mM
Amho. `m_wioM gOrdmÀ`m earamcm CîUVm {_iVo,Amho. `m_wioM gOrdmÀ`m earamcm CîUVm {_iVo,Amho. `m_wioM gOrdmÀ`m earamcm CîUVm {_iVo,Amho. `m_wioM gOrdmÀ`m earamcm CîUVm {_iVo,Amho. `m_wioM gOrdmÀ`m earamcm CîUVm {_iVo, Ago {c{hco hmoVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2
½cwH$moO OiVm§Zm Ë`mV Pmcocm ~Xc nmhUo.(½cwH$moO OiVm§Zm Ë`mV Pmcocm ~Xc nmhUo.(½cwH$moO OiVm§Zm Ë`mV Pmcocm ~Xc nmhUo.(½cwH$moO OiVm§Zm Ë`mV Pmcocm ~Xc nmhUo.(½cwH$moO OiVm§Zm Ë`mV Pmcocm ~Xc nmhUo.(Observing changes
during combustion of sugar)

 AmH¥$VrV XmI{dë`mà_mUo CnH$aUmg OmoS>m. EH$m n[aúmm ZirV gmaIa KoD$Z
Imcr Omi cmdwZ Ja_ H$am. H$mhr doimZ§Va H$m` hmoB©c `mMo {Z[aúmU H$am. gmaIa

{daKicr H$m? AmUIr WmoS>mdoi gmIa Ja_ Ho$ë`mg H$m`
Pmco? gmIaog Ja_ Ho$ë`mZ§Va Ë`mVwZ H$m~©ZS>m` AmŠgmB©S>
dm ẁ nmUr d eº$r{Z_m©U homVo.

½cwH$moOcm Ja_ Ho$ë`mda H$m~©ZS>m` AmŠgmB©S>, nmUr,
eº$s V`ma hmoVo, ho Vwåhr OmUVmM. Ë`mM àH$mao ídmg
{H«$ òV gwÜXm VoM nXmW© V`ma hmoVmo. ho Vwåhr AmoiIcmV Zm,
nU XmoKmV H$mhr _hËdmMo \$aH$ AmhoV Vo nmhþ `m.
1. à`moJ emioV ½cwHo$mOcm OmñV Vmn_mZmda Vmn{dë`m

Z§VaM eº$s V`ma hmoVo. Ë`mMàH$mao Amnë`m earamVrc
gwÜXm KS>ë`mg gd© noer OiwZ OmVrc.

2. à`moJ emioV EH$Xm ½cwHo$mO Oim`cm gwé Pmcm H$s,
Wm§~{dUo VodT>o gmono Zmhr. nU gOrd noer AmŠgrOZÀ`m
Cn[ñWVrV ½cwH$moOcm AË §̀V {Z §̀ÌUmV Omiw eH$VmV.

3. nmUr Omimcm {dPdVo. nU noer_Ü ò {H$Vrhr nmUr
Agco Var ídgZ {H«$`m Wm§~V Zmhr MmcwM AgVo.

AmH¥$Vr-13:AmH¥$Vr-13:AmH¥$Vr-13:AmH¥$Vr-13:AmH¥$Vr-13: CO2 - eº$r gmo~Veº$r gmo~Veº$r gmo~Veº$r gmo~Veº$r gmo~V
V`ma homUmam dm`wV`ma homUmam dm`wV`ma homUmam dm`wV`ma homUmam dm`wV`ma homUmam dm`w

½cwH$moO n[aúmm Zir

Omi dm`w
dmhH$
Zir

MwÊ`mMr
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`mnmgwZ AmnU H$m` {ZíH$f© H$mTw> eH$Vmo?
gOrdm_Ü ò CîUVm CËnÎmrgOrdm_Ü ò CîUVm CËnÎmrgOrdm_Ü ò CîUVm CËnÎmrgOrdm_Ü ò CîUVm CËnÎmrgOrdm_Ü ò CîUVm CËnÎmr(((((Heat production by living organisms)

AmnU AmYrÀ`m à`moJmV {Z[aúmU Ho$ë`mn«_mUo gmIa qH$dm ½cwH$moOcm Omië`mg
CîUVm CËnÞ homVo. gOrd àmUr d dZñnVr gwÜXm eº$scm CîUmÀ`m énmV gmoS>VmV.

{hdmù`mV A§JmV ñdoQ>a KmVë`mZ§wVa A§J Ja_ amhVo. hm ñdoQ>a Amnë`m e[aamVwZ
{ZKmcoë`m CîUVocm dm`m OmD$ XoV Zmhr. åhUOoM Amnë`m A§JmVwZ CîUVm ~mhoa nS>Vo
Ago åhUw eH$Vmo H$m?
• AemM AmUIr H$moUH$moUË`m àH$mao earamMr CîUVm ~mhoa nS>Vo?

Amnë`m ËdMoVwZ [Za§Va CîUVm ~mhoa nS>V AgVo. ̀ m Zï> Pmcoë`m CîUVoMr PrO
^éZ H$mT>Ê`mgmR>r earamZo {Za§Va CîUVm CËnÎmr H$arV Agco nm{hOo. ̀ m_wioM earamMo
CîUVm_mZ {Za§Va ñWra AgVo.
• earamVrc V`ma homUmar CîUVm d earamVwZ ~mhoa nS>Umar CîUVm g_à_mUmV

AgVo H$m`?
 {Vd« em[a[aH$ n[al_ Ho$coë`m doir earamV AYrH$ CîUVm {Z_uVr homVo. ̀ m_wioM

niÊ`mgma»`m em[a[aH$ l_mÀ`m {H«$`m Ho$ë`mZ§Va Amnco A§J Ja_ Pmë`mgmaIo OmUdVo.
gH$mir PmonrVwZ CR>ë`mZ§Va e[aamMo Vmn_mZ _moOm. Z§Va WmoS>çm doi Om°JtJ Ho$ë`mZ§Va
nwÝhm e[aamMo Vmn_mZ _moOm.

XmoÝhr _Ü ò H$mhr \$aH$ OmUdcm H$m? Ë`mMo dU©Z H$am? noer` ídgZmV eº$s
CËnÞ hmoVo. ̀ mVrc WmoS>m ̂ mJ ATP À`m énmV gmR>dwZ amhVo H$mhr ̂ mJ {d{dY O¡{dH$
agm`{ZH$ {H«$`m KS>dwZ AmUÊ`mgmR>r Cn`moJr nS>Vo. Va Cacocr eº$s CîUVoÀ`m énmV
earam~mhoa nS>Vo. YmdÊ`mgma»`m OmñV em[a[aH$ l_mÀ`m H$m_mcm AYrH$ eº$s
Amdí`H$ AgVo. åhUwZ ídgZmMm doJ gwÜXm dmT>Vmo. åhUOoM Ë`m ~amo~aM earamVwZ
{ZKUmar CîUVoMo à_mU gwÜXm dmT>Vo. åhUwZM e[aamVwZ Ja_ dm\$ {ZKVo. em[a[aH$
l_mÀ`m doir Amdí`H$ VodT>m AmŠgrOZ CncãY Zgë`mg ñZm ẁ {Zdm©Z ídgZ
nÜXVrZo ídgZ H$aVmV. åhUwZ c°ŠQ>rH$ EgrS> V`ma homVmo. Aem àH$mao V`ma Pmcoco
c°ŠQ>rH$ EgrS> ñZm ẁV OmñV O_m Pmë`mZo doXZm homVmV. WmoS>çm {dlm§Vr Z§Va AmnU
gmYmaU pñWVrV òVmo. {XK©ídmg KoD$Z e[aamVrc eº$scm ñWra R>odVm òVo. `m
àH$maÀ`m ídgZ nÜXVr {df`r AZw~§YmVrc `moJmgZmMo {ef©H$ dmMm.
 ídgZ g§ñWoMr CËH«$m§Vr  ídgZ g§ñWoMr CËH«$m§Vr  ídgZ g§ñWoMr CËH«$m§Vr  ídgZ g§ñWoMr CËH«$m§Vr  ídgZ g§ñWoMr CËH«$m§Vr (((((Evolution in gases exchanging system)

dm ẁMr AXcm~Xc hr {H«$`m gd© gOrdm_Ü ò KS>Umar gmYmaU à{H«$`m Amho nU Vr
gd© àmUr_mÌmV EH$ gma»`m à_mUo KS>V Zmhr. A{_~m gma»`m EH$ noer` gOrdmV
h¡Ś>m,ßcoZoar`m, JmocH¥$_r, {gXmoS>m gma»`m ~hþnoer` gOrd earamÀ`m q §̂VrìXmao {dgaU
nÜXVrZo AmŠgrOZ KoUo d H$m~©Z S>m` AmŠgmBS> gmoS>Uo KS>Vo. BVa ~hþnoer` gOrdmV
{d{eï> ídgZ Ad`d {Z_m©U Pmco AmhoV. ŵMa àmUr d OcMa àmÊ`mV {d{dY
àH$maÀ`m ídgZ gm§YVm§Zm Ë`m§À`m {OdZ e¡crZwgma V`ma H$éZ KoVco AmhoV. earamÀ`m
AmH$ma, nmÊ`mMr CncãYVm, àgaU ì`dñWm nÜXVr BË`mXr {df`mda AmYmarV AgwZ
{d{dY àH$maÀ`m ídgZ Ad`mdmMr àJVr Pmcr.
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AmH¥$Vr-15: ImoS>mdarc c|Q>rgoëgAmH¥$Vr-15: ImoS>mdarc c|Q>rgoëgAmH¥$Vr-15: ImoS>mdarc c|Q>rgoëgAmH¥$Vr-15: ImoS>mdarc c|Q>rgoëgAmH¥$Vr-15: ImoS>mdarc c|Q>rgoëg

Pwai, J«mg hmona gma»`m {H$Q>H$mV dm ẁ Z{cH$m ì`dñWoìXmao ídgZ {H«$`m KS>Vo.
dm ẁZ{cH$m ì`dñWo _Ü ò dm ẁ ZcrH$m Zm§dmÀ`m Zù`m gd© e[aa^a ngacoë`m AgVmV.
dm ẁZcrH$m, dm ẁ ZcrHo$À`m emIm_Ü ò {d^mOrV hmoD$Z noetZm AmŠgrOZ nwadR>m
H$aVmV.

_mem gma»`m OcMa gOrdmV ídgZ{H«$`m gmR>r H$„o {dH$grV Pmbo AmhoV. `m
H$ëë`mÀ`m [ §̂Vr nmVi AgwZ Ë`mda Ho$eaº$ dmhrUrMo Omio ngacoco AgVo. Ë`mìXmao
dm §̀wMr XodmU KodmU KS>Vo. ̀ mgM H$ëë`mìXmao ídgZ nÜXVr ( branchial respiration)
åhUVmV. _mgm VrMo Vm§§oS> CKS>o H$éZ XmS>oÀ`m _Ü` ^mJmcm Imcr AmoT>ë`mZo nmUr
Vm|S>mV àdoe H$aVo. Voìhm Vom§S> ~§X H$éZ ImcÀ`m O~S>çmÀ`m _Ü` ^mJmcm da
AmoT>ë`mZo nmUr KemV cmoQ>co OmVo. KemìXmao AmVrc KemVrc {N>ÐmìXmao àË òH$
H$ëë`mda àdmhrV homVo.H$„o nmÊ`mZo {^OVmV d nmÊ`mVcm AmŠgrOZ J«hZ H$aVmV.

ÎdMoìXmao KS>Umè`m dm`wÀ`m AXcm~Xcmcm M_u` ídgZ (cutaneous
respiration) åhUVmV. _Ja, S>m°ë\$sZ gma»`m OcMa àmÊ`mV H$emàH$mao ídgZ
{H«$`m KS>Vo Vo Vw_À`m {eúmH$m§Zm {dMméZ _m{hV H$am. ~§oSw>H$ ËdMoZo, \w$â\w$gmZo,
Vm|S>mÀ`m d J«gUrÀ`m nmoIirìXmao gwÜXm ídgZ H$aVmo.

dZñnVrV ídgZ dZñnVrV ídgZ dZñnVrV ídgZ dZñnVrV ídgZ dZñnVrV ídgZ (Respiration in Plants)

dZñnVrVrc nU©a§Y«mìXmao dm ẁMr AXcm~Xc hmoVo ho Vwåhmcm _m{hVM Amho.
nU©a§Y«m EodOr AmUIr H$mhr ^mJmìXmao ídgZ KS>Vo. Ogo _wimÀ`m n¥ð>^mJmìXmao

ImoS>mdarc c|Q>rgoëgìXmao noer` ídgZ {H«$ òV ^mJ KoVmV.
(AmH¥$Vr 15 nhm) nmZWi O§JcmVrc _m§J«wd dZñnVr _Ü ò
ídgZmgmR>r ídmg _wio AgVmV. Am°H$s©S> OmVrÀ`m dZñnVrV
gwÜXm ídmg {H«$ ògmR>r {d{eï> noerOmio AgVo. dZñnVr
ídgZmV H$m~©Z S>m` AmŠgmB©S> KoD$Z AmŠgrOZ ~mhoa gmoS>VmV.

dZñnVrV dm ẁMo dhZ dZñnVrV dm ẁMo dhZ dZñnVrV dm ẁMo dhZ dZñnVrV dm ẁMo dhZ dZñnVrV dm ẁMo dhZ (Conduction within the plant)

nU©a§Y«o c|Q>rgoëg AmVrc ~mOwZo CKS>co AgVmV. nmÊ`mÀ`m
noer noer _Ü ò dm ẁ nmoIù`m AgVmV. Ë`m gd© dZñnVrV
gd©Ì ngacoë`m AgVmV. `m ho [aH$må`m OmJm nmZmV OmñV
AgwZ BVa ̂ mJmV H$_r AgVmV. ̀ m [aH$må`m OmJoÀ`m q^Vr
Amocga AgVmV. nU©a§Y«mVwZ nmZmV Amcoë`m hdoVrc AmŠgrOZ
`m Amocga [ §̂Vr_Ü ò {daKië`m OmVmo. Z§Va  noerH$dMm
AmVrc noerÐdmV OmVo. {VWo noerVrc gmIaoer à{H«$`m
H$éZ eº$s CËnÞ H$aVo d ̀ mgmo~VM nmUr H$m~©ZS>m` AmŠgmBS>
dm ẁ gmoS>cm OmVmo.

AmH¥$Vr-14: nmZ EH$ ídgZ|Ðr`AmH¥$Vr-14: nmZ EH$ ídgZ|Ðr`AmH¥$Vr-14: nmZ EH$ ídgZ|Ðr`AmH¥$Vr-14: nmZ EH$ ídgZ|Ðr`AmH¥$Vr-14: nmZ EH$ ídgZ|Ðr`

nmÊ`mMm Wa

n§U©a§Y«o
hdoÀ`m nomH$ù`m
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AmH¥$Vr-17: ídgZmV AmH¥$Vr-17: ídgZmV AmH¥$Vr-17: ídgZmV AmH¥$Vr-17: ídgZmV AmH¥$Vr-17: ídgZmV CO2 dm`w ~mhoa nS>Vmodm`w ~mhoa nS>Vmodm`w ~mhoa nS>Vmodm`w ~mhoa nS>Vmodm`w ~mhoa nS>Vmo

 Aem àH$mao V`ma Pmcocr eº$s _m`Q>moH$m°Ś>r`m_Ü ò EnrQ>r À`m énmV R>odcr OmVo.
`m eº$sMm Cn`moJ O¡{dH$ {H«$`m KS>dwZ AmUÊ`mgmR>r homVmo. O¡{dH$ {H«$ òV {Z_m©U
Pmcocm H$m~©ZS>m` AmŠgmB©S> dm ẁ naV Ë`mM _mJm©Zo ~mhoa nS>Vmo.

hr gd© à{H«$`m {dgaU(diffusion) nÜXVrZo KS>Vo. noer_Ü ò AmŠgrOZMm dmna
Pmë`múmUr nmZmVrc dm ẁ nmoIù`m (air spaces) d nwU© noerVrc dm ẁ gm§Y«VoV \$aH$
{Z_m©U homVmo. Ë`mM doir dm ẁ nmoIir Am{U n§U©a§Y«o, c|Q>rgoëg ~mhoa gwÜXm dm ẁ gm§Y«VoV
\$aH$ {Z_m©U homVmo. Ë`m_wio ~mhoaMr hdm nwU©a§Y«mVwZ nmZmV {eaVo. Ë`mVàH$mao H$m~©ZS>m`
AmŠgmBS>À`m gm§Y«VoÀ`m \$aH$m_wio darc {H«$ òÀ`m {déÜX {XeoV hm dm ẁ nmZm~mhoa

_wR>^a _yJ qH$dm ~mOar ¿`m. à`moJ H$aÊ`mÀ`m EH${Xdg
AmYr Ë`m§Zm nmÊ`mV {^Odm Z§Va H$mTw>Z H$nS>çmV JmoR>moS>o ~m§YwZ
dJm©À`m H$monè`mV ~m§Ym. XmoZ {Xdg Ë`m§Mo {Z[aúmU H$am. {~O
A§Hw$aVrc A§Hw$acoco {~O KoD$Z EH$m _moR>çm H$mMoÀ`m {e{eV
R>odm EH$ N>moQ>r B§OoŠeZÀ`m H$mMoMr {e{e KoD$Z Ë`mV 3/4
^mJ MwÊ`mÀ`m {ZdirZo ̂ am. {e{ecm Xomar ~m§YwZ hiwM _moR>çm
A§Hw$arV {~O Agcoë`m {e{eV R>odm.

AmH¥$Vr-16: dm`w _wù`m AmH¥$Vr-16: dm`w _wù`m AmH¥$Vr-16: dm`w _wù`m AmH¥$Vr-16: dm`w _wù`m AmH¥$Vr-16: dm`w _wù`m ( Aerial roots)

nS>Vmo. dZñnVr d àmÊ`mV KS>Umè`m ídgZ {H«$ òV Vwåhmcm H$moU
H$moUVo g_mZVm AmT>iVo?
_wimìXmao ídgZ {H«$`m _wimìXmao ídgZ {H«$`m _wimìXmao ídgZ {H«$`m _wimìXmao ídgZ {H«$`m _wimìXmao ídgZ {H«$`m (Aeration of roots)

dZñnVr Ë`m§À`m _wimda AgUmè`m _wi Ho$emdarc nmVi
n¥ð>^mJmìXmao dm ẁMr AXcm~Xc H$aVmV. VgoM _mVrÀ`m AZw
AZw _Ü ò AgUmè`m AmŠgrOZMo emofU H$aVmV. ZXr úmoÌmVc
nmZWir dZñnVrMr _wio Am°ŠgrOZ emofU H$é eH$V Zmhr.

åhUwZ òWo dZñnVrMr _wio O_rZrZda (AmH¥$VrV XmI{dÊ`mn«_mUo) dmT>VmV. Aem
àH$mao Vo dmVmdaUmer AZwHw$cZ åhUOo ImoS> nomIi AgUo hmò . Vwåhr H$Yr nmZWir
àXoemV JocmV Va VoWrc PmS>mMo ImoS> {_idm. Ë`mdarc {N>Ðm§Mr g§»`m AmH$mamMr
gmYmaU PmS>mer VwcZm H$am.

* XmoÝhr dZñnVr EH$ àH$maMo AmhoV H$m`? ZmhrV? H$maU H$m`?
nmZWir àXoemVrc dZñnVrÀ`m _wi g§ñWoMr g_W©nUo dmT> Z Pmë`mZo dm ẁ

dhZ ì`dñWoV g_ñ`m CX^dVmV. Ë`m_wio Ë`m§Mo OJZo H${R>U homVo. Ë`m_wioM _m§J«wd
dZñnVrMr _wio O_rZrda òVmV d Ë`m§À`m n¥ð>^mJmZo AmŠgrOZ emofU H$aVmV.

dZñnVrV KS>Umè`m ídgZ {H«$ ò~Ôc A{YH$ _m{hVr {_i{dÊ`mgmR>r Imcrc
à`moJ H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3

A§§Hw$arV {~`m

MwÊ`mMr
{Zdir
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Vmn_mnH$

A§Hw$arV {~`m

âcmñH$ flask

AmH¥$Vr-18: ídgZmV CîUVmAmH¥$Vr-18: ídgZmV CîUVmAmH¥$Vr-18: ídgZmV CîUVmAmH¥$Vr-18: ídgZmV CîUVmAmH¥$Vr-18: ídgZmV CîUVm
CËnÞ hmoVo.CËnÞ hmoVo.CËnÞ hmoVo.CËnÞ hmoVo.CËnÞ hmoVo.

_moR>çm {e{eMo Vm|S> ~§X H$am. Aem àH$maMo CnH$aU H$moaS>çm {~`mMo V`ma H$am.
XmoÝhr CnH$aUm§Zm XmoZ {Xdg Z hcVm R>odm. XomÝhr CnH$aUm§Mo {Z[aúmU H$am. Vw_À`m
{Z[aúmUmMr Zm|X ¿`m.

* H$moUË`m {e{eV R>odcocr MwÊ`mMr {Zdir XþYmi nm§T>ar Pmcr? H$maU H$m`?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4

AmYrÀ`m à`moJmV KoVcoco A§HwarV {~O EH$m W_m©g ßcmñH$_Ü ò
¿`m. EH$m a~ar ~wMmcm {N>Ð nSw>Z Ë`mV Vmn_mnH$ ~gdm.
Vmn_mnH$ A§Hw$arV {~`m_Ü ò OmB©c AemàH$mao ~wM ~gdm. àË òH$
XmoZ Vmgmcm Vmn_mZH$mVrc Vmn_mZmMr Zm|X H$am. Mm§Jë`m
{ZH$mcmgmR>r 24 Vmg {Z[aúmU H$am.
• Vw_À`m {Z[aúmUmAmYmao doi, Vmn_mZmMm J«m\$ H$mT>m?
• Vmn_mZmV dmT> Pmcocr AmT>iwZ Amcr H$m?
• Vmn_mZ H«$_mH«$_mV dmT>V Amho H$m? H$moÊ`mVar EHo {Xder

EH$Xm dmT>cr H$m?
• {h CîUVm H$moRw>Z Amcr Ago Vwåhmcm dmQ>Vo?

àH$me g§ícofU {H«$`m Am{U ídgZ àH$me g§ícofU {H«$`m Am{U ídgZ àH$me g§ícofU {H«$`m Am{U ídgZ àH$me g§ícofU {H«$`m Am{U ídgZ àH$me g§ícofU {H«$`m Am{U ídgZ (Photosynthesis
versus Respiration)

dZñnVr Ë`mVrc H$m~©ZS>m` AmŠgmB©S>, nmUr `mMm Cn`moJ H$éZ gẁ ©àH$memÀ`m
CnpñWVrV àH$me g§ícofU {H«$ òìXmao ñdV: AÞ V`ma H$éZ KoVmV. hr {H«$`m AZoH$
g§Šcrï> Jw§VmJw§VrÀ`m loUrZr KSw>Z gm¡a eº$scm agm`{ZH$ eº$sV ~XcdrVmV. `m
{H«$ òV H$m~©ZS>m` AmŠgmBS> nmgwZ gmIa g§ícofrV Ho$cr OmVo. ̀ m àH$maÀ`m {Z_m©UmË_H$
{H«$`m nÜXVr (anabolic process) ŠcmoamoßcmñQ>_Ü ò KS>Vo. åhUOoM gmÜ`m nXmWm©nmgwZ
g§pŠcï> nXmW© V`ma homVmV.

àH$me g§ícofU {H«$ òcm Imcrc g_rH$UmìXmao XmI{dVm òVo.
àH$me

CO2+ H2O (CH2O) n+ O2

harVÐì` gmIa
AemàH$mao V`ma Pmcoë`m gmIaoVwZ O¡{dH$ {H«$ ògmR>r Amdí`H$ eº$s ídgZmìXmao

V`ma homVo.
ídgZ åhUOo Ho$di ídmg KoUo d gmoS>ZoM Zìho Va hr {H«$`m g§Šcrï> gmIaocm

AZoH$ nM` {H«$ òìXmao (catabolic process) agm`{ZH$ eº$scm eº$s_Ü ò énm§VarV
H$aVo.

ídgZ{H«$ òg Imcrc g_rH$aUmìXmao Xe©{dVm òVo.
(CH2O)n+ O2 CO2+ H2O + eº$s
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_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?

àH$me g§ícofU {H«$`m, ídgZ {H«$`m {XgÊ`mg {déÜX {H«$`m {XgV Agë`mVarhr
XmoÝhrV doJdoJù`m {Odagm`{ZH$ {H«$`mMo _mJ© AmhoV ho gOrdmVrc M`nM`
{H«$ òg(metabolism) A{Ve` Amdí`H$ Amho.

 dZñnVr KS>Umè`m M`nM` {H«$ òg Amdí`H$ AgUmar gmIa {nï>_` nXmW©
BË`mXr AZoH$ àH$maÀ`m H$m~m©ohmŚ>oS>gÀ`m {Z_uVrgmR>r Cn`moJr n«H$me g§ícofU {H«$`m
Šcmoamoßcmï>_Ü ò KS>Vo. _m`Q>moH$m°Ś>r`m Vrc KS>Umar noer` ídgZ `m H$m~m}h¡Ś>ogcm
OmiwZ eº$s CËnÞ homVo. ho M`nM` {H«$ òg Cn`moJr nS>Vo. {Xdgm dZñnVr_Ü ò
ídgZmnoúmm àH$me g§ícofUmMm doJ OmñV AgVmo. amÌrÀ`m doir `m {déÜX KS>Vo.
CîUVm hdoVrc AmÐ©Vm n«H$memMr {Vd¥Vm BË`mXr KQ>H$ ídgZ d àH$me g§ícofU
{H«$ òÀ`m n«_mUmcm à^m{dV H$aVmV.

gdmV ídgZ, {Zdm©V ídgZ, dm ẁH$mof, J«gUr (Kgm) ídgZcrH$m, ídmgZcrHo$À`m
emIm, nS>{O^, {Z_m©U {H«$`m, dm ẁJV _wù`m, c|Q>rgoëg

• ídgZmV AmnU AmV KoVcocr hdm \w$â\w$gmV VoWwZ dm ẁH$mofmV OmVo. nwÝhm Ë`mM _mJm©Zo ~mhoa òVo.
• ídmg KoVë`mnmgwZ noer ñVamda AmŠgrOZMm Cn`moJ hmoB©n ª̀VÀ`m EH$mZ§Va EH$ H«$_mZo KS>Umè`m gd©

{H«$`m§Zm {_iwZ ídgZ {H«$`m åhUVmV.
• MwÊ`mÀ`m {Zdircm CÀN>dmgmMr hdm XþYmi ~Z{dVo ho codmò rOa `m§Zr emoYwZ H$mT>co.
• ídmgmV KoVcocm dm ẁ ZmgrH$ma§Y«mV, J«gUrV, ñdanoQ>rHo$V, dm ẁZcrH$m, ídmgZcrH$m, \w$â\w$go, dm ẁ

H$mof VoWwZ aº$mV {_giVo. Ë`mM _mJm©Zo H$m~©ZS>m` AmŠgmB©S> naV àdmg H$aVmo.
• \w$â\w$gm_Ü ò dm ẁMr AXcm~Xc AVrgwú_ {nedrgma»`m dm ẁH$mofmV KS>Vo.
• N>mVrÀ`m nmoIirÀ`m ImcÀ`m ̂ mJmV AgUmè`m ñZm ẁ {Z_uV nS>Úmcm {d^mOH$ nQ>c/ S>m`\«$m_ Ago

åhUVmV.
• ídmg KoVë`mZ§Va N>mVrÀ`m ì`mn dmT>Vmo. Am{U S>m`\«$m_ Am§HwMZ nmD$Z gai hmoVmo N>mVrÀ`m

nmoIirVrc Xm~ d hdm \w$â\w$gmV {eaVo. ZmH$m_Yrc Ho$gm_wio hdoVrc YwirMo H$U Jmico OmVmV.
ZmH$mÀ`m nomIirV hdoMo Vmn_mZ earamÀ`m Vmn_mZmEodT>o hmoVo. hdoV ZmH$mMm Amocmdm {_giVmo.

• nS>{O^ EH$ ñZm ẁ{Z_uV PmH$UmgmaIr aMZm Amho. hr hdocm Amhmamcm Ë`m§À`m _mJm©Zo OmÊ`mgmR>r
hmcMmc H$arV AgVo.
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• ídmgZcrH$m, ídmgZcrHo$À`m emIoV Z§Va Vr gwú_ dm ẁH$mofmV ~XcZo.
• A{V gwú_ dm ẁH$mofmVwZ Ho$eaº$dm{hUrV dm ẁMr AXcm~Xc homVo.
• gdmV ídgZmV A{YH$ à_mUmV eº$s nmUr, H$m~©ZS>m` AmŠgmB©S> dm ẁ V`ma homVmo.
• ídgZmV AmŠgrOZ CncãY Zgë`mdoir eº$s {Z_uVrgmR>r {Zdm©V ídgZ/ {H$ÊdZ {H«$`m KS>Vo.
• ½cwH$moOcm AmJ cmJë`mg {dPdUo H${R>U OmVo nU CVr AmŠgrOZÀ`m CnpñWVrV ½cwH$moOcm {Z`_rV

OmiwZ {Z §̀ÌU R>oD$ eH$VmV.
• nmUr AmJrcm {dPdVo nU ídZZm_Ü ò Omi nmUr eoOmarM AgVmV.
• àH$me g§ícofU {H«$`m, ídgZ {H«$`m, EH$_oH§$m{déÜX {XgV Agë`mVar M`nM` {H«$`m KS>dwZ

AmZÊ`mgmR>r Amdí`H$ AZoH$ {Od agm`Z {H«$`m XmoÝhr_Ü ò gwÜXm KS>VmV.
• dZñnVrV KS>Umè`m M`mnM` {H«$ òcm Amdí`H$ gmIa, ñQ>mM© BË`mXr {nï>_` nXmW© Šcmoarßcmï>_Ü ò

KS>Umè`m àH$me g§ícofU {H«$ òV {Z_m©U hmoVmV.
• ídgZ hr ÁdcZ {H«$ ònoúmm Imcrc H$maUm_wio doJir AgVo.

- à`moJ emioV ½cwH$moOcm OmiwZ eº$s CËnÞ H$aÊ`mgmR>r Iwn CîUVm cmJVo. Oa Ago noerV KS>co
Va noer OiwZ ^ñ_ hmoB©c.

- EH$Xm ½cwH$moO Oim`cm cmJcm {H$ Wm§~dm`cm \$ma H${R>U OmVo. nU noer_Ü ò ÁdcZ {H«$ òg
Wm§~{dÊ`mMr úm_Vm AgVo.

- nmUr ÁdcZmg Wm§~{dVo nU noerV ^anwa nmUr AgwZ gwÜXm ídgZ MmcwM AgVo.
• noer` ídgZ _m`Q>moH$m°Ś>r`mV KS>Vo. {OWo H$m~m}hm`Q́>og OiVmV d agm`{ZH$ eº$s CËnÞ hmoVo hr

eº$s M`mnM` {H«$`m KS>dwZ AmUVmV.
• àH$me g§ícofU {H«̀ m nmÊ`mVrc ŠcmoamoßcmñQ> _Ü ò hmoVo d gmIa, ñQ>mM© Am{U H$m~mo}hm`Q́>oS>g V`ma

hmoVmV. Vo dZñnVrÀ`m M`mnM` {H«$ òg H$_r nS>VmV.
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Vw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$am

1. Imcrc _Yrc \$aH$ ñnï> H$am. (AS1)
a) CÀN>dmg - ídmg b) gdmV - {Zdm©V ídgZ
c) ídgZ - XhZ d) àH$me g§ícofU {H«$`m - ídgZ

2. gdmV Am{U {Zdm©V ídgZmVrc H$moUVohr XomZ \$aH$ {chm?(AS1)
3. EImÚm doiog AÞ, ídmgZirV OmD$Z Ìmg hmoVmo. Ago H$m KS>Vo ? (AS1)
4. nd©V,Q>oH$S`mda hiw MmcVmZm gwÜXm ídgZ doJmV H$m KS>Vo? X_ H$m òVmo? H$maUo Úm? (AS1)
5. aº$Ho$eZirV nmohmoMÊ`m ̀ mo½` dm ẁ,dm ẁH$mofmV gmRw>Z AgVmo,`m dmŠ` ̀ mo½` H$éZ H$go {chm? (AS1)
6. dZñnVr {Xdgm àH$me g§ícofU {H«$`m d amÌr ídgZ {H«$`m KSw>Z AmUVmV `mg Vwåhr gh_V AmhmV

H$m? H$maU H$m`? H$m Zmhr ? (AS1)
7. g_wÐmV nmohUmao d nd©Vamohr Ë`m§À`m ~amo~a AmŠgrOZ {gctS>a KoD$Z OmVmV? H$maU H$m`?(AS1)
8. AË`m{YH$ dm ẁMm Cn`moJ H$éZ KoÊ`mgmR>r dm ẁ H$mofm§À`m aMZoMm H$gm ~Xc Pmcm? (AS1)
9. ídgZmV gmIaonmgwZ eº$s Hw$R>o CËnÞ hmoVo. ̀ m àíZmMo CVa _mcmZo \w$â\w$go Am{U aOr`mZo Hw$R>o ñZm ẁ

Ago {c{hco Hw$UmMo CÎma AMwH$ Amho ? H$maU H$m`?(AS1)
10. ídgZmV nS>Or^ àmUr S>m`\«$m_Mr ŵ{_H$m H$m` Amho? (AS1)
11. aº$ ñVamda dm ẁMr XodmZ KodmU H$er KS>Vo? (AS1)
12. ~«m§H$s`c dm ẁMr XodmU KodmU H$er KS>Vo?(AS1)
13. H${R>U ì`m`m_ Ho$ë`mda ñZm ẁ _Ü ò BOm hmoVo. ídmg{H«$`m d BOm H$gm g§~§Y Amho Vo gm§Jm?(AS1)
14. nmUmgmaIoM nU WmoS>çm à_mUmV ImoS>mg gwÜXm ídgZ KS>Vo Ago  amOw åhUmcm, Vwåhr Ë`mMo g_W©Z

H$aVm H$m? H$go?(AS1)
15. earamV S>m`\«$m_ Zgoc Va H$m` hmoB©c? (AS2)
16. \w$â\w$g amoJVk (nc_moZmocrOrñQ>) S>m°ŠQ>am§Zm ôQ>Ê`mMm `moJ Amcm Va Vwåhr Ë`m§Zm H$moUH$moUVo àíZ

{dMmamc? (AS2)
17. Vw_À`m à`moJemioV {Zdm©V ídgZm{df`r _m{hVr {_i{dÊ`mgmR>r OmiÊ`mÀ`m à`moJmMr nÜXV

gm§Jm?(AS3)
18. gmIaocm OmiÊ`mÀ`m à`moJmV Vwåhr {Z[aúmU Ho$coë`m JmoîQ>r H$moUË`m?(AS3)
19. ~oS>H$mV KS>Umè`m ËdMr` ídgZm{df`r _m{hVr Jmoim H$am? Ë`m {df`r EH$ Ahdmc V`ma H$éZ

dJm©V àX{e©V H$am?(AS4)
20. V§~mIwMm Cn`moJ, àXþfU Pmë`m_wio hmoUmè`m ídmgH$mof amoJm§{df`r _m{hVr Jmoim H$am? Ë`mda Vw_À`m

dJm©V MMm© H$am?(AS4)
21. ídgZmMm _mJ© XmI{dUmar Zm_m§H$sV AmH¥$Vr H$mT>m? (AS5)
22. ídZmVrc doJdoJio Q>ßno XmI{dUmao aoIm{MÌ H$mT>m. noer` ídgZm~Ôc Vwåhmcm H$m` _m{hV Amho Vo

{chm?(AS5)
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23. Vw_À`m earamV KS>Umè`m ídmg {H«$ òMo Vwåhr H$go H$m¡VwH$/à§egm H$amc?(AS6)
24. Vw_À`m emioVrc MMm© doXrHo$V MMm© H$aÊ`mgmR>r ídgZ g§ñWo{df`r EH$ {Z~§Y V`ma H$am?(AS7)
25. {h_mo½cmo{~Z Šcmoar{\$c ho ídgZm {df`r ~mocV AmhoV Ago Xe©{dUmao EImXo ì §̀J{MÌ H$mT>m?(AS7)

1. CÀN>dmgmV _________ Am{U _________dm ẁ AgVmo.
2. hdm, Amhma, earamV OmÊ`m`mo½` H$m ©̀ H$aUmao ñZm ẁ̀ wº$ PS>nmgmaIr aMZm ___________hr hmò .
3. earamVrc gmR>dwZ R>odcoë`m eŠÎmr à_mUmcm _____________åhUVmV.
4. _m§J«wd_Ü ò ídgZ{H«$`m __________ ìXmao KS>Vo.
5. dZñnVrV____________`m ^mJmV c|Q>rgoëg AgVmV.

1. ñdaV§Ì `mV AgVo. ( )
a) dm ẁZcrH$m b) ñdanoQ>rH$m c) ZgrH$m nmoIir d) J«gUr

2. \w$â\w$gmVrc AVrgwú_ dm ẁ {neqdZm åhUVmV. ( )
a) dm ẁ H$mof b) ídmgZcrH$m c) ídmgZcrHo$À`m emIm d) hdm H$mof

3. Imcrc n¡H$s H$moUVo ~amo~a Amho. ( )
i) S>m`\«$m_ Am§Hw$MZ nmdë`mda - N>mVrMm ì`mn dmT>Vmo.
ii) S>m`\«$m_ Am§Hw$MZ nmdë`mda - N>mVrMm ì`mn H$_r homVmo.
iii) S>m`\«$m_ n«gaU nmdë`mda - N>mVrMm ì`mn dmT>Vmo.
iv) S>m`\«$m_ àgaU nmdë`mda - N>mVrMm ì`mn H$_r hmoVmo.
a) i b) i Am{U ii c) ii Am{U iii d) iv

4. ídgZ hr EH$ AnM` {H«$`m Amho H$maU `mV ( )
a) g§Šcrï> Amhma na_mUw {dpÀN>Þ hmoVmV b) gm¡a eº$sMm ~Xc hmoVmo.
c) agm`{ZH$ eº$sMo g§ícofU hmoVo. d) eº$s gmR>dwZ R>odcr OmVo.

5. noer_Yrc `m KQ>H$mg eº$s gmR>dwZ amhVo. ( )
a) H|$ÐH$ b) _m`Q>moH$m°Ś>r`m c) am`~moOmo_ d) noer AmdaU

AMwH$ CÎma {ZdS>mAMwH$ CÎma {ZdS>mAMwH$ CÎma {ZdS>mAMwH$ CÎma {ZdS>mAMwH$ CÎma {ZdS>m

[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am
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àUm`m_ - ídmg K oÊ`mMr EH$ H $cmàUm`m_ - ídmg K oÊ`mMr EH$ H $cmàUm`m_ - ídmg K oÊ`mMr EH$ H $cmàUm`m_ - ídmg K oÊ`mMr EH$ H $cmàUm`m_ - ídmg K oÊ`mMr EH$ H $cm
(((((Pranayama - The art of breathing)

ídgZ ho _mZdr ApñWËdmMm _wimYma Amho. ídmgmV
KoVcocr hdm earamVrc àË òH$ noercm nmohmoMUo AVr
AX²̂ wV à{H«$`m  Amho. {ZamoJr {OdZOJmgmR>r Cn`moJr
nS>Umè`m ídgZmcm {Z §̀ÌrV H$aUo \$º$ _mZdmcmM gmÜ`
Amho. \w$â\w$gm_Ü ò gwú_ dm ẁH$mof AgVmV. n«Ë òH$ ídmgmV
500 _r.cr hdm AgVo. Iao Va \w$â\w$gmV 5800 _r.cr.
hdm gmR>dÊ`mMr úm_Vm AgVo. àË òH$ \w$â\w$gmcm XmoZ
dVw©imH¥$Vr ^mJ AgVmV. (ImcMo d daMo) AmnU
gmYmaUV: \w$â\w$gmÀ`m daÀ`m ̂ mJmVM ídmg KoVmo åhUOo

gwMrgwMrgwMrgwMrgwMr

\w$â\w$gmÀ`m nwU© úm_VoMm dmna H$arV Zmhr. AmnU CÀN>dmgmìXmao gd© hdm ~mhoa
\o$H$ë`mda gwÜXm Odi Odi 1200 _r.cr. hdm \w$â\w$gmV {e„H$ amhVo. åhUOo AmnU
AmUIr 4600 _r.cr.hdoZo \w$â\w$go ^é eH$Vmo. VodT>r hdm ídmgmìXmao ZmH$mVwZ
KoÊ`mgmR>r H$m` H$amdo cmJoc {dMma H$am.

àmMrZ ^maVr` Am ẁd}XmMm ©̀ nV§Ocr _hfu `m§Zr d¡km{ZH$ nÜXVrZo ídgZ
H$aÊ`mÀ`m nÜXVrda `moJmä`mg hr à{H«$`m emoYwZ H$mT>cr. `mgM Aï>m§J `moJ Ago
åhUVmV. ̀ mV 8 {d^mJ AgwZ 195 ̀ moJ emó {Z`_ aMco Vo åhUOo 1) ̀ _ (gm_m{OH$
{eï>mMma) 2) {Z`_ (ì`º$sJV {eï>mMma) 3) AmgZ (ÑT> earamH¥$Vr àmá H$aUo) 4)
àmUm`m_ (ídgZ eº$scm dmT>{dUo) 5) àË`mhma (B§Ðr`m§Zm {Z §̀ÌUmV R>odUo) 6)
YmaUm ( EH$mJ«Vm gmÜ` H$aUo) 7) Ü`mZ (Vnñ`m H$aUo) 8) g_mYr (AmË_
gmúmmËH$ma gmÜ` H$aUo)

Aï>m§J `moJmV nV§Ocr _hfuZo àmUm`m_ ~Ôc gm§JrVco Amho. àmUm`m_ åhUOo
ídgZmda {Z §̀ÌU R>odUo Ë`mìXmao {ZamoJr {OdZ OJZo hm hmò . ídmgmìXmao \w$â\wgmVrc
VrZ c§~rH$m ^éZ hdm KoD$Z aº$mV A{YH$ AmŠgrOZ nwadR>m hmoB©c hmM `m {H«$`mMo
_wi gwÌ Amho. Aem n«H$mao {XK© ídmg KoVë`mZo gmYmaUV: EH$m {_ZrQ>mV 20 Vo22
ídmg KoÊ`mcm 15 n ª̀V H$_r H$é eH$Vmo. OmñV à_mUmV hdm AmV KoVë`mZo CVtZm
Amdí`H$ VodT>m AmŠgrOZ [_iVmo. Ë`m_wio gd© emararH$ {H«$`m CËgmhmZo nma nS>VmV.
nwaH$ ({XK© ídmgmZo hdm AmV KoUo) Hw§$^H$ (\w$â\w$gmV hdm ̂ éZ R>odUo) aoMH$ (hiwdma
hdm~mhoa gmoS>Uo) Aem VrZ AdñWm Agcocm n«mUm`m_ H$moUË`mhr d`moJQ>mVcm {ó
qH$dm nwéf H$é eH$Vmo. \w$â\w$gmMr úm_Vm dmT>dwZ EH$mJ«Vm Amamo½`Xm`H$ àmUm`m_mcm
{eHw$U KoD$Z H$aUo lò ñH$a Amho.
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 àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm48 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

A

earamÀ`m dmT>rgmR>r d {Zdm©hmZmgmR>r gd© g{Odm§Zm nmofH$ nXmW© dm ẁ Am{U Ðì`
nXmW© Amdí`H$ AmhoV.

gd© EH$noer` Agmo qH$dm ~hþnoer` àmUr AgmoV Ë`m§À`m gd© ^mJm§Zm darc gd©
KQ>H$ nmohmoM{dcoM nm{hOo. EH$ noer` àmÊ`mV ̀ m nXmWm©Zm Xþada ZoÊ`mMr JaO Zmhr.
O_rZrda amhUmè`m númmgma»`m ~hþnoer` àmÊ`m§Zm 100 _rQ>a XþadéZ AÞ nXmW©
admZm H$amdo cmJVo.

A_r~m, h¡Ś>m ̀ m gma»`m {ZåZ ñWm`rÀ`m àmÊ`mV gd© nXmW© {dgaU (diffusion)
Am{U Ðdm^rgaU (osmosis) gma»`m gmÜ`m nÜXVrZo KS>Vo.

Q́>rcr`Z (trillions) BVŠ`m g§» òV Agcoë`m CÞV ñWm`rÀ`m gOrdmV {dgaU d
Ðdm^rgaU nÜXVrZo AÞ nXmWm©cm nwadR>m H$aÊ`mgmR>r dfm©Zwdf©o cmJVrc.

`m Amdí`H$VoMr nwV©Vm H$aÊ`mgmR>r gd© gOrdm§Zm {d{eï> doJd§V g_W©, g§ñWoMr
Amdí`H$Vm nS>cr. hr Amdí`H$Vm àmUr ñdV:nwU© H$aVmV. Ë`mM g§ñWocm aº${^gaU
g§ñWm (‘the circulatory system’) Ago åhUVmV.

AmnU KZnXmWm©cm ImVmo, Ðd nXmWm©cm {nVmo. dm ẁMo ídgZ H$aVmo. ̀ m YZ, Ðì`
dm ẁ `m nXmWm©Zm EH$mM g§ñWoZo A{^gaU H$aVm òB©c Ago Vwåhmcm dmQ>Vo H$m?

Amnë`m earamV aº${^gaU H$em àH$mao KS>Vo Vo nmhþ `m.
S>m°ŠQ>a AmOmar _mZgmMm hmV YéZ Ë`mÀ`m hmVmVcr KS>r EH$ {_ZrQ> nhmVmV.

S>m°ŠQa> amo½`mÀ`m hmVmV d KS>ù`mVwZ H$m` nmhÊ`mÀ`m à`ËZ H$aVmo? ôX` {H$Vr doim
ñn§XrV hmoVo Vo nmhÊ`mgmR>r hmV Yaë`m OmVmo. ho nmhþZ AmíM ©̀ dmQ>oc.

 àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm
3
YS>mYS>mYS>mYS>mYS>m
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• Vwåhmcm H$m` AmT>iwZ Amco? {dlm§VrV Am{U Om°JtJ Ho$ë`mZ§Va ZmS>r ñn§XZ EH$ gmaIoM Amho H$m`?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2

ôX`mMo ñn§XZ hmV YéZ _m{hV H$aUo hm H$moUVm ehmUnUm Amho Ago gwÜXm dmQw>
eH$Vo.

S>m°ŠQ>amgmaIoM Vwåhr gwÜXm ôX`mMo R>moHo$ _moOw eH$Vm. AmH¥$VrV XmI{dë`mà_mUo
XmoZ ~m|Q>mZm _ZJQ>mÀ`m AmVë`m ~mOwZo A§JR>çmÀ`m ImcÀ`m ~mOwcm WmoS>o Xm~wZ YéZ
nhm.
• Vwåhr H$m` AZŵ dcmV?

_YwZ H$moUrVar ~moQ>m§Zm c`~ÜX nÜXVrZo T>H$cV Amho, Ago
dmQ>Vo Zm, `mcmM ZmS>r ñn§XZ (pulse) åhUVmV. EH$m {_ZrQ>mV
ZmS>r ñn§XZ {H$Vr doim hmoVmo Vo _moOm. AmVm C ô amhþZ WmoS>m doim
Om°JtJ H$am. Z§Va EH$ {_ZrQ> ZmS>r ñn§XZ _moOm. Aem àH$mao Aem
VrZ {dÚmÏ`m©Mr Zm|Xo KoD$Z Imcrc nÅ>rHo$V {chm.

Vº$mVº$mVº$mVº$mVº$m-1

A.H«$.A.H«$.A.H«$.A.H«$.A.H«$. {dÚmÏ`mªMo Zmd{dÚmÏ`mªMo Zmd{dÚmÏ`mªMo Zmd{dÚmÏ`mªMo Zmd{dÚmÏ`mªMo Zmd ZmS>r ñn§XZ/ {_ZrQ>mcmZmS>r ñn§XZ/ {_ZrQ>mcmZmS>r ñn§XZ/ {_ZrQ>mcmZmS>r ñn§XZ/ {_ZrQ>mcmZmS>r ñn§XZ/ {_ZrQ>mcm
{dlm§VrV AgVm§Zm{dlm§VrV AgVm§Zm{dlm§VrV AgVm§Zm{dlm§VrV AgVm§Zm{dlm§VrV AgVm§Zm

ZmS>r ñn§XZZmS>r ñn§XZZmS>r ñn§XZZmS>r ñn§XZZmS>r ñn§XZ
Om°JtJ Z§Va ZmS>r ñn§XZOm°JtJ Z§Va ZmS>r ñn§XZOm°JtJ Z§Va ZmS>r ñn§XZOm°JtJ Z§Va ZmS>r ñn§XZOm°JtJ Z§Va ZmS>r ñn§XZ

AmH¥$Vr-2 :_°MñQ>rH$ ñQ> oVñH$m onAmH¥$Vr-2 :_°MñQ>rH$ ñQ> oVñH$m onAmH¥$Vr-2 :_°MñQ>rH$ ñQ> oVñH$m onAmH¥$Vr-2 :_°MñQ>rH$ ñQ> oVñH$m onAmH¥$Vr-2 :_°MñQ>rH$ ñQ> oVñH$m on

ZmS>r ñn§XZmMm Xa ì`º$s Am{U g§X^m©Zwgma ~XcV AgVmo.
åhUwZ ZmS>r ñn§XZ ñWra ZgVo, AmnU {^coë`m doir, amJmV
Agë`mdoir ZmS>r ñn§XZ dmT>Vo Ago g_OVo Zmhr H$m? AmUIr
H$mhr g§X^m©V AemM àH$maMo nmhþ eH$Vmo. CXmhmaUmW© AmnU
nm`è`m MT>Vm§Zm, niVm§Zm ZmS>r ñn§XZmMo {Z[aúmU H$am.

öX`mMo ñn§XZ d ZmS>rñn§XZ `m§À`m _Yrc g§~§Ymcm g_OwZ
KoÊ`mMm à`ËZ H$é ̀ m. ZmS>r ñn§XZmg Xþgè`m EH$m nÜXVrZo gwÜXm
nmhþ eH$Vmo. Imcrc H¥$Ë`mg H$éZ ~Km.`mgmR>r Vw_Mm ñdV:Mm
ñQ>oWñH$mon V`ma H$éZ ¿`m. EH$ eQ>©Mo ~Q>Z ¿`m. AmJS>~rÀ`m H$mS>rcm ~Q>UmÀ`m {N>ÐmV
C ô H$am. ~Q>Zmcm AmH¥$Vr XmI{dë`m n«_mUo _ZJQ>mda R>odm. ~Q>ZmÀ`mdaÀ`m H$mS>rcm
hmcMmcr H$S>o cúmnwd©H$ nhm. Ë`mìXmao ZmS>rñn§XZ _moOm.
• Vwåhmcm H$m` cúmmV òVo?
• ZmS>r ñn§XZ H$Yr AYrH$ homVo ?
• ZmS>rñn§XZ H$emg Xe©{dVmo?

AmH¥$Vr-1: ZmS>rñn§XZAmH¥$Vr-1: ZmS>rñn§XZAmH¥$Vr-1: ZmS>rñn§XZAmH¥$Vr-1: ZmS>rñn§XZAmH¥$Vr-1: ZmS>rñn§XZ

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
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 àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm50 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

A

ZdOmV {eewZdOmV {eewZdOmV {eewZdOmV {eewZdOmV {eew
(0–3 _{hUo_{hUo_{hUo_{hUo_{hUo)

{eew{eew{eew{eew{eew
(3-6 _{hUo_{hUo_{hUo_{hUo_{hUo)

{eew{eew{eew{eew{eew
(6–12 _{hUo_{hUo_{hUo_{hUo_{hUo)

_wco_wco_wco_wco_wco
(1-10 df©df©df©df©df©)

_wco, d`ñH$,_wco, d`ñH$,_wco, d`ñH$,_wco, d`ñH$,_wco, d`ñH$,
d¥ÜX 10 noúmmd¥ÜX 10 noúmmd¥ÜX 10 noúmmd¥ÜX 10 noúmmd¥ÜX 10 noúmm
OmñV df©OmñV df©OmñV df©OmñV df©OmñV df©

100-150 90-120 80-120 70-130 60-100

gw{eúmrVgw{eúmrVgw{eúmrVgw{eúmrVgw{eúmrV
IoimSw>IoimSw>IoimSw>IoimSw>IoimSw>

40-60

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

aoZr coÞoH$ (Rene Laennac) ZmdmÀ`m emókmZo gZ 1816 gmcr ñQ>oWñH$monMm
emoY cmdcm. ñQ>oWñH$monÀ`m emoYmAmYr S>m°ŠQ>a AmOmar _mZgmÀ`m N>mVrcm H$mZ cmdwZ
öX`mMo ñn§XZ EoH$V hmoVo. öX`mMo ñn§XZ EoH$Ê`mgmR>r coÞoH$ `m§Zr àW_ öX`ñn§XZ
EHo$Ê`mgmR>r H$mJXmÀ`m ZirMm dmna Ho$cm. ZirÀ`m EH$m Q>moH$mcm N>mVrda R>odwZ
Xþgè`m Q>moH$mZo EoH$V hmoVm. Ë`m H$mJXr ZirZo AmdmO ñnï>nUo EoHw$ eH$cm. nwÝhm
Z§VaÀ`m H$mimV H$mJXmEodOr ~m§~wÀ`m ZirMm dmna H$aÊ`mV Amcm. Ë`mcm Ë`mZo
ñQ>oVñH$mon Ago Zmd {Xco.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3
coÞrgZo Ho$coë`m à`moJmcm AmnU nU H$é `m.
10 B§M cm~ EH$ B§M ì`mgmMr EH$ H$mJXr Zir ~Zdm. Vw_À`m {_ÌmÀ`m _mZo

nmgwZ 6 B§M Imcr N>mVrda _Ü` ̂ mJmÀ`m EH$ B§M S>mì`m~mOwda ZirMo EH$ R>moH$ R>odm.
Xþgè`m ~mOwcm H$mZ cmdwZ EoH$m. EH$ {_ZrQ>mV {H$Vr doim öX` ñn§XZ Vo _moOm. H$_rV
H$_r 10 {dÚmÏ`mªÀ`m öX`mÀ`m ñn§XZmcm, ZmS>rñn§XZmcm _moOwZ Imcrc VŠË`mV Zm|X
H$am.

x-Aúm- {dÚmÏ`mªMo Zmd

y-Aúm- öX`mMo ñn§XZ, ZmS>rñnXZ àË`oH$ {_ZrQ>mcm

amOoe

darc _m{hVrÀ`m AmYmao öX` ñn§XZ, ZmS>rñn§XZm _Yrc
g§~§Ymcm XmI{dUmam ñV§̂ mcoI (Histogram) H$mT>m. Z_wZm J«m\$Mo
{Z[aúmU H$am. Ë`mV {Zù`ma§JmMm ñV§̂  öX` ñn§XZmg d cmc
a§JmMm ñV§̂  ZmS>r ñn§XZmg Xe©{dVmo.
• ZmS>rñn§XZ d ôX`ñn§XZmV H$m` g§~§Y Amho?
• öX` ñn§XZmMm Xa, ZmS>r ñn§XZmMm Xa H$Yr g_mZ AgVmo?

darc {Z[aúmUmAmYmao XmoÝhrV g§~§Y AgVmo Ago g_OVo. ho
ôX` ñn§XZM AmnUmg {Od§V R>odVo.

A.H«$. {dÚmÏ`mªMo Zm§d{dÚmÏ`mªMo Zm§d{dÚmÏ`mªMo Zm§d{dÚmÏ`mªMo Zm§d{dÚmÏ`mªMo Zm§d {dlm§Vr _Ü`o EH$m _rZrQ>mcm{dlm§Vr _Ü`o EH$m _rZrQ>mcm{dlm§Vr _Ü`o EH$m _rZrQ>mcm{dlm§Vr _Ü`o EH$m _rZrQ>mcm{dlm§Vr _Ü`o EH$m _rZrQ>mcm
öX`mMo ñn§XZöX`mMo ñn§XZöX`mMo ñn§XZöX`mMo ñn§XZöX`mMo ñn§XZ

 {dlm§Vr _Ü`o EH$m {dlm§Vr _Ü`o EH$m {dlm§Vr _Ü`o EH$m {dlm§Vr _Ü`o EH$m {dlm§Vr _Ü`o EH$m
_rZrQ>mcm ZmS>rñn§XZ_rZrQ>mcm ZmS>rñn§XZ_rZrQ>mcm ZmS>rñn§XZ_rZrQ>mcm ZmS>rñn§XZ_rZrQ>mcm ZmS>rñn§XZ

    1 {Zem§V 72 72

Vº$mVº$mVº$mVº$mVº$m-2
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AmVm Amnë`m earamVrc AË §̀V _w»` Ad`d, öX`m~Ôc d Ë`mMr aMZm d
H$m`m©~Ôc _m{hVr {_idw `m. öX` ho N>mVrÀ`m ~aJS>çmV XmoZ \w$â\w$gmÀ`m _Ü ò WmoS>o
S>mì`m ~mOwcm PwH$coco AgVo. Vw_À`m öX`mMm AmH$ma Vw_À`m _wR>r EdT>m AgVmo.

CÔoeCÔoeCÔoeCÔoeCÔoe: ñVZYmar àmÊ`mMo öX`mMo {Z[aúmU H$aUo.
Amdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«r: ñVZYmar gd© àmÊ`mMo öX` EH$gmaIoM AgVo. åhUyZ AmnU _|T>r
qH$dm eoirMo öX` {Z[aúmU H$aÊ`mgmR>r KoD$ `m. _|T>r qH$dm eoirMo VmOo öX`, gmoS>m
ñQ́>mo, ãcoS> qH$dm ñH$mc noc, {S>goŠeZ Q́>o, EH$ _J nmUr, {S>goŠeZ grOa, \$mog}n,
aMZm, {Z[aúmU nÜXVaMZm, {Z[aúmU nÜXVaMZm, {Z[aúmU nÜXVaMZm, {Z[aúmU nÜXVaMZm, {Z[aúmU nÜXV:

_|T>r qH$dm eoirMo VmOo öX` KoD$Z Ë`mVwZ aº$ H$mTw>Z ñdÀN> H$amdo. gmoS>m ñQ́>mcm
H$mncoë`m aº$ZirHo$V Kmcm. AemàH$maÀ`m öX`mMo {Z[aúmU Ho$coë`m AZoH$ Jmoï>r
dhrV {chm.
• öX`mcm PmHw$Z {H$Vr Wa AmhoV.( Wam§Zm H$mVarZo H$mnwZ Q>mH$m)
• öX`mMm AmH$ma Ho$dT>m Amho?
• öX`mg {MQ>Hw$Z {H$Vr aº$dmhrÊ`mMo ~wS> AmhoV?
• öX`mgm H$moUVm ^mJ ngaQ> d H$moUVm ^mJ chmZ Amho?

öX`mcm {MQ>Hw$Z Agcoë`m H$amoZar {Zcmcm (H$amoZar doZ) ~Km. (VmOo öX`
{_iV Zgë`mg öX`mÀ`m Z_wZm MmQ>© dmnam)

à`moJemioVrb H¥$Ë¶à`moJemioVrb H¥$Ë¶à`moJemioVrb H¥$Ë¶à`moJemioVrb H¥$Ë¶à`moJemioVrb H¥$Ë¶

AmH¥$Vr-3: öX`mMo ñWmZAmH¥$Vr-3: öX`mMo ñWmZAmH¥$Vr-3: öX`mMo ñWmZAmH¥$Vr-3: öX`mMo ñWmZAmH¥$Vr-3: öX`mMo ñWmZ AmH¥$Vr-4: öX`AmH¥$Vr-4: öX`AmH¥$Vr-4: öX`AmH¥$Vr-4: öX`AmH¥$Vr-4: öX`
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AöX`mMr A§VaaMZm öX`mMr A§VaaMZm öX`mMr A§VaaMZm öX`mMr A§VaaMZm öX`mMr A§VaaMZm (Internal structure of the heart)

• _moR>çm MmnmgmaIr aº$dmhrUr da ̀ oB©c Aem ̀ m àH$mao öX`mcm {S>goŠeZ Q́>o _Ü ò
R>odm. Agm da {XgUmam ^mJ hm ImcMm ^mJ AgVmo.

• AmVm YmaXma ñH$mcnoc qH$dm ãcoS> KoD$Z öX`mÀ`m AmVrc H$ßno ~mhoa {XgVrc
Aem [aVrZo H$mnm. Amdí`H$Vm ^mgë`mg AmH¥$Vr 6 Mr _XV ¿`m.

AmH¥$Vr-5: öX`mMo A§Va^mJAmH¥$Vr-5: öX`mMo A§Va^mJAmH¥$Vr-5: öX`mMo A§Va^mJAmH¥$Vr-5: öX`mMo A§Va^mJAmH¥$Vr-5: öX`mMo A§Va^mJ

amohrUr S>moŠ`mH$S>o

\w$â\w$gr` amohrUr (COdr emIm)

CÜd© _hmZrcm

COdr H$UuH$m

COdr H$UuH$m OdZrH$m PS>n

AYmo_hmZrcm
COdr OdZrH$m

S>mdr OdZrH$m

\w$â\w$gr` amohrUrMr
AY© M§ÐmH¥$Vr PS>n
S>mdr H$UuH$m Od{ZH$m PS>n

S>mdr H${U©H$m

S>mdr \w$â\w$gr` {Zcm

\w$â\w$gr` amohrUrMr S>mdr emIm
_hmamohrUr

amohrUr S>mì`m hmVmH$S>o

COdr \w$â\w$gr` {Zcm

AmVrc ^mJmMo {Z[aúmU H$am.àW_ öX`mÀ`m q^VrMo {Z[aúmU H$am.
• öX`mÀ`m q^V gd© {R>H$mUr gma»`m OmS>rMr Amho H$m?
• öX`mV {H$Vr H$ßno AmhoV?
• öX`mÀ`m H$ßß`m§À`m _YmV H$mhr {d{eï> aMZm nm{hcmV H$m`?
• öX`mMo H$ßno EH$m_oH$mg H$go OmoS>ë`m Joco AmhoV?
• öX`mMo H$ßno EH$m_oH$mnmgwZ H$go doJio Ho$co Joco AmhoV?
• öX`mÀ¶m H$ßß¶m§‘Ü¶o H$m§hr {d{eï> aMZm {XgwZ ¶oVmV H$m¶?
• öX`mÀ`m ImcÀ`m H$ßß`mVrc nm§T>è`m aMZm§Zm nm{hcmV H$m`? Vo H$moUË`m ̂ mJmg

{MQ>Hw$Z AmhoV Vo nhm?
Vw_Mo {Z[aúmU dhrV {chþZ R>odm d Ë`mMr Imcrc {Xcoë`m _m{hVrer VwcZm H$am.

öX` ho CKS>çm am§OZmÀ¶m AmH$mamMo {ÌH$moUr AmH$mamMo AgVo. daMm ^mJ ngaQ> d
ImcMm ^mJ chmZ AgVmo. öX`mg XmoZ AmdaU AgVmV. `mg öX`mdaU ËdMm
(Pericardial Membranes) Ago åhUVmV. `m XmoZ AmdaUm_Ycm ^mJ öX`mdaU
ÐdmZo ^acocm AgVmo. hm Ðì` öX`mcm YŠ`mnmgwZ aúmU H$aVo.
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 öX`mÀ`m AmV Agcoë`m C§M aMZm_wio öX`mMo Mma ^mJ nS>VmV. darc XmoZ
^mJm§Zm H$UuH$m (auricles) åhUVmV. Imcrc XmoZ ^m§Jm§Zm OdZrH$m( ventricles)
åhUVmV.

öX`mÀ`m q^Vrcm {MQ>Hw$Z Agcoë`m aº$dmhrUrcm H$amoZar åhUVmV. Ë`m
öX`mÀ`m ñZm ẁg aº$ nwadR>m H$aVmV.

darc H$UuH$mÀ`m q^Vr nmVi AgVmV. Imcrc OdZrH$mÀ`m { §̂Vr OmS> AgVmV.
Amnë`m {Z[aúmUmZwgma öX`mcm Mma H$ßno AgVmV ho {ZpíMV Pmco. S>mì`m ~mOwcm
XmoZ H$ßno AgVmV. EH$ daÀ`m ~mOwcm nwdm©V ~mOw (anterior) EH$ ImcÀ`m ~mOwcm
nam§V ~mOw (posterior) AgVmV. VemM àH$mao COì`m ~mOwcm gwÜXm XmoZ H$ßno
AgVmV.

öX`mcm {MQ>Hw$Z Agcoë`m aº$dm{hÊ`mMo {Z[aúmU H$am.
• öX`mg {H$Vr aº$ dm{hÊ`m {MQ>Hw$Z AmhoV?
• gd© aº$ dm{hÊ`m _O~wV AmhoV H$m`? {H$Vr aº$dm{hÊ`m _O~wV AmhoV?
• aº$dm{hÊ`mÀ`m _O~wVrMm Am{U aº${^gaUmMm H$mhr g§~§Y Agoc Ago Vwåhmcm

dmQ>Vo H$m`?
_O~wV Agcoë`m aŠVdm{hÊ`m§Zm amohrUr Ago åhUVmV. Ë`m öX`mnmgwZ {ZKwZ

earamÀ`m gd© ^mJm§Zm aº$ nwadR>m H$aVmV. gdm©V _moR>çm aº$dmhrUrcm _hmamohrUr
(aorta.) åhUVmV. chmZ aº$dmhrUrcm \w$â\w$gr` amohrUr (pulmonary artery )  hr
öX`mnmgwZ aº$ \w$â\w$gmH$S>o KoD$Z OmVo.

H$_r _O~wV Agcoë`m aº$ dm{hÊ`m§Zm {Zcm (veins) åhUVmV. ̀ m e[aa ̂ mJmH$Sw>Z
aº$ öX`mH$S>o KoD$Z OmVmV. öX`mÀ`m darc ^mJmV COì`m ~mOwcm Agcoë`m _moR>çm
{Zcmcm CÜd© _hm{Zcm superior venacava (precaval vein) åhUVmV. hr earamÀ`m
daÀ`m ^mJmnmgwZ (‘mZdr S>moŠ`mnmgwZ) aº$ Jmoim H$aVo.

öX`mÀ`m COì`m ~mOwcm ImcÀ`m ^mJmV {XgUmar {Zcmcm AYmo_hm{Zcm
inferior venacava (postcaval vein) Ago åhUVmV. hr earamÀ`m ImcÀ`m ̂ mJmnmgwZ
(hmVnm`) aŠ Jmoim H$éZ öX`mH$S>o nmR>{dVo.

S>mì`m ~mOwcm Agcoë`m H$UuH$m,OdUrH$m, COì`m ~mOwnoúmm chmZ AgVmV.
XomÝhr H$UuH$m, XmoÝhr OdZrH$m ñZm ẁ̀ wº$ {d^mOH$mìXmao (septa) doJio Ho$coco AgVmV.

H$UuH$mg OdZrH$mÀ`m _Ü ò PS>nm Agcocr a§Y«o AgVmV. COì`m H$UuHo$V CÜd©
Am{U AYmo _hm{Zcm CKS>Ê`mMo {N>Ð AgVo. COì¶m H$UuHo$V Am{U COì¶m ZdZrHo$V
Agboë¶m PS>nobm {ÌXb PS>n Tricuspid valve åhUVmV.

S>mì`m H$UuHo$V \w$â\w$gmnmgwZ aº$ dmhþZ AmUUmar \w$â\w$gr` {ZcmMo {N>Ð
CKS>coco Agcoco nmhþ eH$Vmo. S>mdr H$UuH$m Am{U S>mdr OdZrHo$V Or PS>n AgVo Vrbm
{ÛXb PS>n Mitral or bicupid valve åhUVmV.

S>mì`m H$UuH$mÀ`m daÀ`m ~mcwcm OmS> aº$dm{hUr {ZKVo. ̀ m _moR>çm aº$dmhrUrcm

SCERT T
ELA

NGANA



 àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm àgaU - aº$m^rgaU g§ñWm54 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

A_hmamohrUr(aorta) åhUVmV. _hmamohrZr AmŠgrOZ ẁº$ aº$mg eara ^mJmg nwadR>m
H$aVo.

COì`m OdZrHo$À`m daÀ`m ^mJmnmgwZ \w$â\w$gr` amohmoUr \w$â\w$gmH$S>o AmŠgrOZ
{dahrV aº$ KoD$Z OmVo. H$miOrnwd©H$ {Z[aúmU Ho$ë`mg `m aº$dmhrÊ`mV gwÜXm PS>nm
{XgwZ òVmV.

aº$dmhrÊ`m d aº$m^rgaU aº$dmhrÊ`m d aº$m^rgaU aº$dmhrÊ`m d aº$m^rgaU aº$dmhrÊ`m d aº$m^rgaU aº$dmhrÊ`m d aº$m^rgaU (The blood vessels and circulation)

aº$dmhrÊ`mMr aMZm A[U Ë`mÀ`m H$m ©̀nÜXVr {df`r _m{hVr {_idw `m.
16 ì`m eVH$mn ª̀V aº$dm{hÊ`m H$em H$m ©̀ H$aVmV ho _m{hV ZìhVo. gZ 1574

gmcr BQ>mcr`Z S>m°ŠQ>a J¡amoc_mo \$m~«rgr (Girolamo Fabrici) nm`mVrc {Zcm§Mo
AÜ``Z H$arV AgVm§Zm Ë`mV chmZ chmZ PS>nm Agcoco nm{hco. aº$ZcrHo$V aº$
EH$mM {XeoZo àdmhrV hmoV Agoc Va PS>nm, aº$dmhrÊ`mÀ`m q^VrH$S>o dmHw$Z AgVmV.
`m_wio aº$dm{hÊ`mg H$moUVmhr AS>Wim {Z_m©U hmoV Zmhr. nU H$Yr aº$ {déÜX {XeoZo
dmhÊ`mMm à`ËZ Ho$cm Va PS>nm ~§X hmoD$Z dm{hÊ`m ~§X H$éZ aº$ àdmh Wm§~{dVmV.
åhUOo Ë`m PS>nm EH$ {XeoV CKS>Umè`m PS>nm AmhoV. _mZwg C ô AgVm§Zm Ë`m aº$
daÀ`m {XeoZo dmhÊ`mgmR>r _XV H$aVmV. nU aº$mcm ImcÀ`m {XeoZo dmhþ XoV ZmhrV.

EImXm ì`º$s nm`mcm hc{dÊ`mg qH$dm nm`mcm VmZ {Xë`mg Zo {Zcmda Xm~
XoVmV. åhUwZ aº$ ~iO~arZo JwéËdmH$f©ZmÀ`m {déÜX {XeoZo da gaH$Vo. H$maU Ë`m
pñWVrVM _mÌ aº$ àdmhrV hmoÊ`mMr eŠ`Vm AgVo. Oa ì`º$s nm`mÀ`m ñZm ẁcm
{eWrc gmoS>cm Va aº$ doJmZo àdmhrV hmoV Zmhr. Ë`mM à_mUo JwéËdmH$f©Zm_wio Imcr
gwÜXm àdmhrV hmoV Zmhr. H$maU PS>nm aº$mcm Imcr dmhþ XoV ZmhrV.

EH$ _hËdmMr Jmoï> åhUOo aº$ hmVmnm`mÀ`m {ZcmìXmao öX`mH$S>o àdmhrV
homVo. aº$ Zoh_r S>mì`m H$UuH$mnmgwZ eara^mJmH$S>o àdmhrV homVo Ago \$m°~«rgrZo emoYwZ
H$mT>co. nU Ë`m§Zr Ë`m§À`m emoYmVrc _hËdmÀ`m Jmoï>rH$S>o Xþc©úm Ho$co

Ë`mZ§Va {dcr`_ hmd}(William Harvey (1578-1657) ZmdmÀ`m {~«Q>re
d¡Ú {eúmUmgmR>r BQ>crcm OmD$Z \$m~«rgr Odi Aä`mg Ho$cm.

hmd} ì`º$sÀ`m _¥Ë ẁZ§Va Ë`m§À`m öX`mcm H$mTw>Z H$UuH$m d OdZrH$mMm
Aä`mg H$am`Mm öX`mVrc EH$mM {XeoZo aº$ àdmhrV H$é XoUmè`m PS>nm§Mm
Ë`mZo emoY cmdcm. Ë`m PS>nm_wio aº$ H$UuH$mVwZ OdZrH$mV Z ASIiVm
àdmhrV homVo. Ooìhm öX` AmHw§$MZ nmdVo. Voìhm aº$ OdUrH$mVwZ H$UuH$mV Z
OmVm aº$ dm{hÊ`mV OmVo. hmd}Mo Jwé \$m~«rZZo emoY cmdcoë`m nm`mÀ`m {Zcm

{df`r {dMma H$am`cm hmd}Zr gwédmV Ho$cr. {ZcmV aº$ EH$mM {Xeocm dmhVo Am{U
öX`mÀ`m {XeoZo aº$ dmhÊ`mgmR>r aº$mda Xm~ Q>mH$Vmo Ago hmd} g_OV hmoVm.

hmd}Zr àmÊ`mVrc {Zcm§Zm OmoamZo ~m§YwZ ~§X H$éZ aº$ àgaUmMr {Xem _m{hV

AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:
{dë`_ hmd}{dë`_ hmd}{dë`_ hmd}{dë`_ hmd}{dë`_ hmd}SCERT T
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H$aÊ`mMm à`ËZ Ho$cm. {ZcmVrc aº$ Zoh_r öX`mH$S>o dmhV Agë`m_wio ~m§Ycoë`m
OmJr ImcÀ`m ~mOwMm ^mJ gwOm`Mm `mZwgma {ZcmV aº$ öX`mH$Sw>Z eara^m§JmH$S>o
àdmhrV hmoV Zmhr. gd© {ZcmV AgoM KS>Vo ho hmd}Zr emoYwZ H$mT>co. åhUOoM {Zcm_Ü ò
Zoh_r aº$ öX`mH$S>oM dmhVo.

amohrUrMo {Z[aúmU Ho$co AgVm, aº$ Zoh_r amohrUrcm ~m§Ycoë`m daÀ`m ~mOwcm
O_m ìhm`Mo d gwOm`Mo åhUOo amohrUr_Ü ò aº$ öX`mH$Sw>Z eara^mJmH$S>oM dmhVo nU
eara ^mJmH$Sw>Z öX`mH$S>o dmhV Zmhr Ago emoYwZ H$mT>co.

aº$ àdmhm{df`r hmd}Zo Aä`mg Ho$cm . öX` aº$mcm amohrUrV nmR>{dVo. VgoM
ZrcmnmgwZ aº$ öX`mV nmohmoMVo. åhUOoM aº$mcm XmoZ àdmh AmhoV. ̀ mcmM Xþhoar aº$
àgaU (double circulation)Ago Zmd R>odco Joco. aº$ COì`m OdUrH$mVwZ ZrcmìXmao
\w$â\w$gmV nmohmoMVo, {VWwZ {ZcmìXmao S>mì`m H$UuHo$V nmohmoMVo. S>mì`m H$UuH$mnmgwZ
S>mì`m OdUrH$mV aº$ nmohmoMwZ amohrUrìXmao eara^mJmV dmhþZ naV {ZcmìXmao COì`m
OdUrH$mV {eaVo. AemàH$mao aº$ öX`mVwZ {ZKwZ Z§Va öX`mVM {eaVo.

öX`mVwZ eara^mJm§Zm nmohmoMcoco aº$ {VWo Cn`moJmV òD$Z nwÝhm Zdo aº$ V`ma
hmoVo Aer H$ënZm MwH$ Amho Ago hmd}Zr {gÜX Ho$co. EH$m AmHw§$MZmZo öX` {H$Vr aº$
nwadR>m H$aVmo, VgoM EH$m {_ZrQ>mV öX` {H$Vr doim ñn§XrV hmoVo `mMr JUZm Ho$cr.

EH$m VmgmV _mZdmÀ`m dOZmÀ`m VrZnQ> dOZm BVHo$ aº$ ôX`mìXmao nwadR>m
Ho$cm OmVmo Ago hmd}Zr emoYwZ H$mT>co. åhUOo BVHo$ aº$ BVŠ`m H$_r doimV
CËnÎmr homV Zmhr. `mdéZ Ago ñnï> hmoVo H$s, aº$ öX`mH$Sw>Z earamcm,
earamnmgwZ öX`mH$S>o nwÝhm nwÝhm dmhV AgVo Ago åhUw eH$Vmo ho emoYwZ H$mT>co.

Ë`m§À`m g§emoYZmV hmd}Zm EH$m Zì`m àíZmcm VmoS> {Xco. amohrUr Am{U
{Zcm§Zm OmoS>Umè`m chmZ aº$dm{hÊ`m IaoM AmhoV H$m`?

gZ 1650 emók q^JmZm (lenses) OmoSw>Z dmnaë`m _wio S>moù`m§Zr Z
{XgUmè`m gwú_ dñVw§Zm _moR>çm énmV nmhÊ`mÀ`m nÜXVrMm emoY cmdcm. _mg}„mo AmH¥$Vr-7:_mago„m oAmH¥ $Vr-7:_mago„m oAmH¥ $Vr-7:_mago„m oAmH¥ $Vr-7:_mago„m oAmH¥ $Vr-7:_mago„m o

_më\$mOr_më\$mOr_më\$mOr_më\$mOr_më\$mOr
_më\$sOr ( Marcello Malpighi (1628-1694) ̀ m§Zr gwú_Xe©ZrÀ`m ( microscope)
gmhmæ`mZo S>moù`m§Zr ghO Z [XgUmè`m aº$dm{hÊ`m§Zm nmhþ eH$co.

hmd}À`m _¥Ë ẁZ§Va 4 dfmªZr 1661 dfu _më\$mOtZo dQ>dmKwimÀ`m n§ImMo AÜ``Z
Ho$co. dQ>dmKwimÀ`m n§ImV AgUmè`m AVr nmVi nS>ÚmVrc (noQ>mOr`_) aº$dmhrÊ`mZm
gwú_ Xe©ZrZo nm{hco. VoìhmM {Zcm Am{U amohrUrcm OmoS>Umao A{Vgwú_ aº$dm{hÊ`mZm
nmhþ eH$co.

Aem chmZ aº$dm{hÊ`m§Zm gwú_ Ho$eaº$ dm{hÊ`m (capillaries) Ago Zmd R>odco.
`mMm AW© c°Q>rZ ̂ mfoV “Ho$g” Agm AW© homVmo H$maU Ë`m aº$dm{hÊ`m gwÜXm Ho$gmgma»`m
~marH$ AgVmV. aº$ Ho$edm{hÊ`mÀ`m emoYm_wio aº$ àgaUm{df`r nwU©nUo _m{hVr
{_imcr. åhUwZM `mMm pñdH$ma H$éZ `mM nÜXVrMo AZwH$aU Ho$cro OmV Amho.
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Aaº$ ho aº$dm{hÊ`mVyZ dmhV AgVo ho AmnUmg _m{hVM Amho. _J
aº$dm{hÊ`mVwZ aº$ H$go àdmhrV hmoVo `mMm emoY H$gm cmJcm?
aº$dm{hÊ`mZm Z VmoS>Vm aº$ àdmh XmI{dUo eŠ` Amho H$m`?

Ë`m H$mimV gwú_Xe©Zr qH$dm AmOMr AmYw{ZH$ d¡km{ZH$ CnH$aUo
ZìhVr. 17 ì`m eVH$mV {Zcm_Ü ò aº$mMr hmcMmcrcm {gÜX H$aÊ`mgmR>r
Ho$coë`m à`moJmg AmnU nwÝhm H$é `m.
1. aº$dm{hÊ`m ñnï> {XgV AgUmè`m _mZgmÀ`m hmVmcm AmH¥$Vr 8

_Ü ò XmI{dë`mn«_mUo H$nS>çmZo ~m§Ym.
2. Xþgè`m EH$m H$mnS>mcm Jmoc Jw§S>miwZ _wR>rV Yamdo. AmVm hmVmÀ`m

aº$dm{hÊ`m ñnï> {XgVrc.
3. à`moJ H$aÊ`m`mo½` OmS> \w$Jcoë`m, AemIrV aº$ dm{hUrcm emoYmdo.
4. Ë`m aº$ dmhrUrda H$monamH$S>o A§JR>m d hmVmH$S>o nwT>Mo ~moQ> R>oD$Z

hiwdma aº$dm{hUrVrc aº àdmh Wm§~on ª̀V ~m|Q>m§Zr Xm~m( AmH¥$VrMr
_XV ¿`m)

5. AmVm H$monamH$Sw>Z hmVmH$S>o hiwdma ~moQ>m§Zr Xm~ Úm d dm{hUrVrc
~XcmMo {Z[aúmU H$am.( AmH¥$VrMr _XV ¿`m) d dJm©V Ë`mMr MMm©
H$am.

amohrUr Am{U {Zcm amohrUr Am{U {Zcm amohrUr Am{U {Zcm amohrUr Am{U {Zcm amohrUr Am{U {Zcm (Arteries and veins)
aº$dm{hÊ`mMo amohrUr Am{U {Zcm Aem XomZ àH$mamV {d^mJUrAmH¥$Vr-8:(~) hmd}MmAmH¥$Vr-8:(~) hmd}MmAmH¥$Vr-8:(~) hmd}MmAmH¥$Vr-8:(~) hmd}MmAmH¥$Vr-8:(~) hmd}Mm

à`m oJà`m oJà`m oJà`m oJà`m oJ

AmH¥$Vr-1:(A) Ago H$amAmH¥$Vr-1:(A) Ago H$amAmH¥$Vr-1:(A) Ago H$amAmH¥$Vr-1:(A) Ago H$amAmH¥$Vr-1:(A) Ago H$am

aº$Ho$edmhrÊ`m `m EH$noer OmS>rMo AgwZ gwú_ aº$dm{hÊ`m AmhoV. `m Ë`mVwZ
nXmWm©Mo {dgaU hmoÊ`mg AZw_Vr XoVmV. cmc aº$ noerVrc ë ẁH$mogmB©Q>g gwú_
Ho$edm{hÊ`mÀ`m ^rVrVwZ AmV àdoe H$é eH$VmV. Vo amo{hUr d {Zcm`m§Zm OmoSw>Z
aº$dm{hÊ`mMo Omio {Z_m©U H$aÊ`mgmR>r Cn òmJr nS>VmV.

H$aVm òVo. amo{hÊ`m öX`mH$Sw>Z eara ^mJmcm aº$ nwadR>m H$aVmV. `m {déÜX {Zcm
eara^mJmH$Sw>Z aº$mcm öX`mH$S>o KoD$Z OmVmV. Imcrc amohrUr Am{U {Zcm aº$dm{hUrMm
AmS>dm N>oX nhm. Ë`m§À`m aº$àdmhmÀ`m doJmer H$mhr g§~§Y Amho H$m? Mcm amohrUr d
{Zcm `mMr aMZm, H$m ©̀, \$aH$ nmhþ `m.
aº$ Ho$edmhrÊ`m aº$ Ho$edmhrÊ`m aº$ Ho$edmhrÊ`m aº$ Ho$edmhrÊ`m aº$ Ho$edmhrÊ`m (Blood capillaries)

cdMrH$ V§Vw_`
~mø AmdaU

ñZm`w AmdaU

E§S>moWrcr`_
Imcr àXoe

V§Vw`wº$ ~møAmdaU

AmH¥$Vr-9:(A) am ohrUrMm AmS>dmAmH¥ $Vr-9:(A) am ohrUrMm AmS>dmAmH¥ $Vr-9:(A) am ohrUrMm AmS>dmAmH¥ $Vr-9:(A) am ohrUrMm AmS>dmAmH¥ $Vr-9:(A) am ohrUrMm AmS>dm
N> oXN> oXN> oXN> oXN> oX

AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)AmH¥ $Vr-9:(~)
{ZcmMm AmS>dm N> oX{ZcmMm AmS>dm N> oX{ZcmMm AmS>dm N> oX{ZcmMm AmS>dm N> oX{ZcmMm AmS>dm N> oX

AmH¥$Vr-9:(H$) Ho$eaº$AmH¥$Vr-9:(H$) Ho$eaº$AmH¥$Vr-9:(H$) Ho$eaº$AmH¥$Vr-9:(H$) Ho$eaº$AmH¥$Vr-9:(H$) Ho$eaº$
dm{hUrMm AmS>dm N> oXdm{hUrMm AmS>dm N> oXdm{hUrMm AmS>dm N> oXdm{hUrMm AmS>dm N> oXdm{hUrMm AmS>dm N> oX

Imcr àXoe

E§S>moWrcr`_
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{dë`_ hmd} `m§Mm à`moJ dmMë`mZ§Va Imcrc àíZm§Mr CÎmao {chm.
• Ho$mUË`m aº$dm{hUrV PS>nm AgVmV? Vw_À`m {dMmam§Zo PS>nm§Mm Cn`moJ H$gm

hmoVmo?
• Ooìhm hmVmcm ~m§Yë`mda öX`mÀ`m Xþa Agcoë`m ~mOwcm aº$ dm{hÊ`m H$m

\w$JVmV?
• öX`mV H$UuH$m d OdZrH$mÀ`m OmoS>rda PS>nm AgVmV `m PS>nm_wio Am{U

{ZcmVrc PS>nmMo H$m ©̀ EH$gmaIo Amho Ago Vwåhmcm dmQ>Vo H$m`?
• earamVrc AmVë`m ~mOwZo Agcoë`m aº$dm{hÊ`m§Zm (amohrUrcm) ~m§Yë`mda Vo

öX`mÀ`m ~mOwZo \w$JVmV H$maU H$m`?
hmd}Mm à`moJ dmM{dë`mZ§Va amohrUr d {Zcm g§~§YrV n{hë`m am§JoV {Xcoë`m

gwMZmÀ`m _XVrZo Vº$m -3 _Yrc amohrUr d {Zcm (XmoZ, VrZ ) am§JoVrc [aH$må`m
OmJm ^am

nm`mda nm` R>odwZ ~§oMda ~gm. ̀ m pñWVrV EH$m nm`mÀ`m JwS>¿`mda Xþgè`m nm`mMm
JwS>Jm AgVmo. EH$ nm` O_rZrda Q>>oHw$Z Va Xþgam nm` cm§o~H$iV AgVmo. Aem àH$mao
H$mhr doi ~gë`mda öX`mÀ`m c`~ÜX ñn§XZmg nm`m_Yrc hmcMmcrZo AZŵ d
eH$Vmo. `mM pñWVrV OmñV doi ~gë`mg cm|~H$iV Agcoë`m nm`mV _w§½`m Mmdë`m
gma»`m dmQ>VmV. nm` OS> nS>ë`mgmaIo dmQ>Vo. Ago H$m KS>Vo? Vw_À`m {eúmH$m§er MMm©
H$am. hmVmÀ`m {Zcm aº$mZo ^éZ gwOVrc `m à_mUo hmVmcm Im§Úm nmgwZ Jmoc Jmoc
{\$adm. Z§Va hmVmcm Imcr òD$ Úm. da R>iH$ {XgUmè`m {Zcmcm hiwdma A§JR²>>çmZo
Xm~m. {déÜX {XeoV aº$ àdmhrV Pmë`m Mo {XgwZ òVo.PS>nmÀ`m {déÜX {XeoV aº$

Vº$mVº$mVº$mVº$mVº$m-3
amohrUramohrUramohrUramohrUramohrUr {Zcm{Zcm{Zcm{Zcm{Zcm

1. q^VrMr OmS>r (nmVi/OmS>)

2. PS>nm (AgVmV/ZgVmV)

3. aº$àdmhrV Z Pmë`mg VrMm AmH$ma
( ~XcVmo/ ~XcV Zmhr)

4. aº$mg......... nmgwZ................. H$S>o KoD$Z OmVmV.
( öX`mnmgwZ eara^mJmH$S>o eara ^mJmH$Sw>Z öX`mH$S>o

5. aº$dm{hUrda aº$mMm Xm~ (H$_r/OmñV)
6. aº$dm{hUrVrc dmhUmao aº$

(AmŠgrOZ ẁº$/ AmŠgrOZ {d_wº$)

A.H«$.A.H«$.A.H«$.A.H«$.A.H«$. aº$dm{hUrMr aMZm/ {H«$`maº$dm{hUrMr aMZm/ {H«$`maº$dm{hUrMr aMZm/ {H«$`maº$dm{hUrMr aMZm/ {H«$`maº$dm{hUrMr aMZm/ {H«$`m

\w$ß\y$gr` {Zbm Am{U \wß\y$gr` amohrUr _Yrb \$aH$ nmhþ `m.
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AàdmhrV hmoV {Zcm gwOë`mgmaIr Vwåhr nm{hcmV H$m`? Ago H$m KS>Vo Vw_À`m
{eúmH$m§Zm {dMmam.$

{dMma H$éZ MMm© H$am{dMma H$éZ MMm© H$am{dMma H$éZ MMm© H$am{dMma H$éZ MMm© H$am{dMma H$éZ MMm© H$am

• amohrUrÀ`m q^Vr ÑT> d cdMrH$ H$m AgVmV? H$maU H$m`?
• amo{hÊ`mZr \$m§Úm Agcoë`m PmS>mer VwcZm H$m H$aVmV?
• amohrUr noúmm {ZcmMm àdmh_mJ© (lumen)ì`mg OmñV H$m AgVmo?

ömXuH$ dc` ömXuH$ dc` ömXuH$ dc` ömXuH$ dc` ömXuH$ dc` (THE CARDIAC CYCLE)

_mZdr öX` 21 {XdgmMm qS>~H$ J‘© AgVm  nmgwZ ñn§XZ gwé hmoVo.
(nwéËnmXZ YS>m nhm) _mZdmMr _¥Ë ẁ hmoB©n ª̀V öX`mMo ñn§XZ gVV MmcwM
AgVo.

H$UuH$m Am{U OdZrH$m EH$mM doir Am§Hw§$MZ nmD$Z nwÝhm ̀ WmpñWVrV
Amë`mg Ë`mg hmXuH$ dc`(cardiac cycle) Ago åhUVmV.`mMo {Z[aúmU
H$é `m.
1. öX`mVrc Mma H$ßno {dlm§Vr pñWVrV ({eWrc) (joint diastole)

AmhoV Ago g_OwZ ömXuH$ dc`mÀ`m nÜXVrMo {Z[aúmU H$é `m.
2. _hmZrcm Am{U \w$â\wgr` {ZcmìXmao aº$ COì`m Am{U S>mì`m H$UuH$mV

{eaVo.
3. AmVm H$UuH$m AmHw§$MZ nmD$Z aº$mcm OdZrH$m_Ü ò nmR>{dVmV.
4. Ooìhm OdZrH$m aº$mZo ^aVmV Voìhm H$UuH$m AmH§w$MZ nmdVmV d

{eWrc hmoVmV. H$UuH$m Am{U OdZrH$m _Ü ò Agcoco {N>Ð PS>nmZo
~§X hmoVo. OdZrH$mÀ`m AmH§w$MZm_wio aº$mda Xm~ nS>Vmo d aº$
_hmamohrUr d \w$â\w$gr` amohrUr_Ü ò {eaVo. Ooìhm PS>nm Xm~mZo ~§X
hmoVmV. öX`mMm c~ (lub) Agm AmdmO òVmo.

5. Ooìhm OdZrH$m {eWrc hmoD$ cmJVmV Voìhm aº$mdarc Xm~ H$_r
hmoVmo. Voìhm amohrUrVrc aº$ nwÝhm Od{ZH$mV naVÊ`mMm à`ËZ
H$aVo. nU aº$ dm{hÊ`mV PS>nm Agë`m_wio aº$mcm naV OmVm òV
Zmhr. `mdoir öX`mMm hiw Agm S>~ AmdmO òVmo.cJoM H$UuH$m
_Ü ò aº$ ^éZ nwadÊ`mgmR>r V`ma AgVo.
öX`mÀ`m ñn§XZmVrc Aem H«$_dma KS>Umè`m gd© à{H«$ òcm {_iwZ
hmXuH$ dc` (cardiac cycle) Ago åhUVmV.

1.H$UuH$m Am{U OdZrH$m1.H$UuH$m Am{U OdZrH$m1.H$UuH$m Am{U OdZrH$m1.H$UuH$m Am{U OdZrH$m1.H$UuH$m Am{U OdZrH$m
Mr {e{Wc pñWVrMr {e{Wc pñWVrMr {e{Wc pñWVrMr {e{Wc pñWVrMr {e{Wc pñWVr

2. aº$ H$Ur©H$mV àdoe H$aVo2. aº$ H$Ur©H$mV àdoe H$aVo2. aº$ H$Ur©H$mV àdoe H$aVo2. aº$ H$Ur©H$mV àdoe H$aVo2. aº$ H$Ur©H$mV àdoe H$aVo

3.H$UuH$mMo AmH§ w $MZ Am{U3.H$UuH$mMo AmH§ w $MZ Am{U3.H$UuH$mMo AmH§ w $MZ Am{U3.H$UuH$mMo AmH§ w $MZ Am{U3.H$UuH$mMo AmH§ w $MZ Am{U
OdZrH$mV aº$mMm àdoeOdZrH$mV aº$mMm àdoeOdZrH$mV aº$mMm àdoeOdZrH$mV aº$mMm àdoeOdZrH$mV aº$mMm àdoe

4. OdZrH$mMo AmH§§ w$MZ PS>nm4. OdZrH$mMo AmH§§ w$MZ PS>nm4. OdZrH$mMo AmH§§ w$MZ PS>nm4. OdZrH$mMo AmH§§ w$MZ PS>nm4. OdZrH$mMo AmH§§ w$MZ PS>nm
~§X hmoVmV.(c~) aº$ amohrUrV~§X hmoVmV.(c~) aº$ amohrUrV~§X hmoVmV.(c~) aº$ amohrUrV~§X hmoVmV.(c~) aº$ amohrUrV~§X hmoVmV.(c~) aº$ amohrUrV
àdoe H$aVo.àdoe H$aVo.àdoe H$aVo.àdoe H$aVo.àdoe H$aVo.

SCERT T
ELA

NGANA



Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20 59

 öX`mÀ`m hmXuH$ dc`mV öX`mÀ`m AmHw§$MZ pñWVrcm {gñQ>moc (systole)
d àgaU pñWVrcm S>m`mñQ>moc (diastole) åhUVmV. `m XmoÝhr {H«$`m KS>Ê`mg
0.8 goH§$X cmJVmV.

H${U©H$mÀ`m AmHw§$MZmgmR>r 0.11-0.14  goH§$X cmJVmV. OdZrH$mÀ`m
AmHw§$MZmg 0.27-0.35 goH§X doi cmJVmo.

åhUwZ Aem àH$mao aº$ aº$dm{hÊ`mV {Za§Va {Z`_rV doimV dmhV AgVo.
nU CVtZm nmohmoMUmao aº$ {Za§Va dmhV Zmhr Va Wm§~wZ Wm§~wZ cmQ>m à_mUo
dmhVo. åhUwZM AmnU _ZJQ>mcm ~moQ>o YéZ R>odë`mda {VWë`m amohrUrV aº$
dmhVm§Zm Ë`mMm Xm~ Amnë`mcm OmUdVmo Ë`mgM AmnU ZmS>r ñn§XZ (pulse)
åhUVmo.Amnë`m öX` ñn§XZmMm Xa d ZmS>r ñn§XZmMm Xa gmaImM AgVmo.

EHo$ar / Xwhoar \o$arMo aº$m{^gaUEHo$ar / Xwhoar \o$arMo aº$m{^gaUEHo$ar / Xwhoar \o$arMo aº$m{^gaUEHo$ar / Xwhoar \o$arMo aº$m{^gaUEHo$ar / Xwhoar \o$arMo aº$m{^gaU
(((((Single /double circulation)

aº$ ho aº$dmhrÊ`mVM dmhVo, öX` {Za§Va ñn§XZ H$arV aº$mcm

AmH¥$Vr-11(A) EHo$arAmH¥$Vr-11(A) EHo$arAmH¥$Vr-11(A) EHo$arAmH¥$Vr-11(A) EHo$arAmH¥$Vr-11(A) EHo$ar
\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU

AmH¥$Vr-11(~) XþhoarAmH¥$Vr-11(~) XþhoarAmH¥$Vr-11(~) XþhoarAmH¥$Vr-11(~) XþhoarAmH¥$Vr-11(~) Xþhoar
\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU\o$araMo aº$m^rgaU

dmhV R>odVmo ho AmnUmg _m{hV Amho.
aº$ öX`mVwZ eara^mJmH$S>o VoWwZ nwÝhm
öX`mg {eaVmo. Agm aº$ àdmh gd©
àmÊ`mV gmaIm ZgVmo. AmH¥$Vr 11(A)
Am{U 12(~) Mo {Z[aúmU H$am.

AmH¥$VrV Hw$Rw>Zhr gwédmV H$éZ
~mUmÀ`m {MÝhmÀ`m _mJm©Zo noÝgrc
{\$adm. Vw_À`m _mJm©V ̀ oUmè`m ̂ mJm§Zm
AmoiIm.

(XmoÝhr AmH¥$VrVrc {d{dY ^mJ
AmoiIÊ`mMm à`ËZ H$am.)

àmÊ`mMo Zm§dàmÊ`mMo Zm§dàmÊ`mMo Zm§dàmÊ`mMo Zm§dàmÊ`mMo Zm§d
{_ZrQ>mcm{_ZrQ>mcm{_ZrQ>mcm{_ZrQ>mcm{_ZrQ>mcm
öX`ñn§XZöX`ñn§XZöX`ñn§XZöX`ñn§XZöX`ñn§XZearamMo dOZearamMo dOZearamMo dOZearamMo dOZearamMo dOZ öX`mMo dOZöX`mMo dOZöX`mMo dOZöX`mMo dOZöX`mMo dOZ

ãcw ìhoc
hÎmr
_mZd
H$mò cQ>rQ>(númr)

7
46
76

1200

1,50,000 {H$.J«°.
3000 {H$.J«°.
60-70{H$.J«°.

8 J«°.

750 {H$.J«°.
12 - 21 {H$.J«°.

300 J«°.
0.15 J«°.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

 5.OdZrH$mMr5.OdZrH$mMr5.OdZrH$mMr5.OdZrH$mMr5.OdZrH$mMr
`WmñWrVr`WmñWrVr`WmñWrVr`WmñWrVr`WmñWrVr

am ohrUrVrc PS>nmam ohrUrVrc PS>nmam ohrUrVrc PS>nmam ohrUrVrc PS>nmam ohrUrVrc PS>nm
~§X homVmV.~§X homVmV.~§X homVmV.~§X homVmV.~§X homVmV.(Dub).

AmH¥ $Vr-10(1-5)AmH¥ $Vr-10(1-5)AmH¥ $Vr-10(1-5)AmH¥ $Vr-10(1-5)AmH¥ $Vr-10(1-5)
hmXuH$ dc`hmXuH$ dc`hmXuH$ dc`hmXuH$ dc`hmXuH$ dc`
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AXmoÝhr âcmoMmQ>©cm nmhþZ Imcrc àíZm§Mr CÎmao Úm.
• AmH¥$Vr -11(A) Am{U (~) _Ü ò Vw_Mr noÝgrc eara ̂ mJmVwZ {H$Vr doim àdmg

H$aVo?
• AmH¥$Vr -11 (A) Am{U (~)_Ü ò Vw_Mr noÝgrcZo öX`mVwZ {H$Vr doim àdmg

H$aVoo?
• AmH¥$Vr -11 (A) Am{U (~) _Ü ò Vw_Mr noÝgrc \w$â\w$gmVwZ {H$Vr doim àdmg

H$aVo? n{hë`m AmH¥$VrV öX`mVwZ aº$ Ho$di EH$XmM (one circulation)  {eaVo
AgVo AmnU nm{hco.

aº$ öX`mVwZ Ho$di EH$XmM àdmg H$arV Agoc Va Aem aº$ àgaUmg EHo$ar
\o$arMo aº$m{^gaU(single circulation.) åhUVmV.

aº$ öX`mVwZ XmoZXm àdmg H$arV Agoc Va Ë`mg Xþhoar \o$arMo aº$m^rgaU
(double circulation) åhUVmV.

emofag g§ñWm emofag g§ñWm emofag g§ñWm emofag g§ñWm emofag g§ñWm (Lymphatic system)
aº$dm{hÊ`mV aº$ CVrV àdoe H$aÊ`mÀ`m doir aº$dm{hÊ`mVwZ H$mhr KZ nXmW©

H$mhr Ðì` nXmW© {d{eï> {R>H$mUr ~mhoa nS>VmV. `m gdm©cm Jmoim H$éZ aº$^rgaU
g§ñWoV nmR>{dÊ`mMr JaO AgVo.

amÌ^a ~g_Ü ò grQ>da ~gwZ àdmg Ho$ë`mda Vw_À`m nm`mcm H$go dmQ>Vo? H$Yr

AmH¥$Vr-12: emofagAmH¥$Vr-12: emofagAmH¥$Vr-12: emofagAmH¥$Vr-12: emofagAmH¥$Vr-12: emofag
g§ñWmg §ñWmg §ñWmg §ñWmg §ñWm

nm{hcmV H$m? nm`mV Mßnco Kmcm`cm AdKS> OmB©c Zmhr H$m? d`ñH$
_mUgmV ho ñnï> OmUdVo. nm` gwOë`m gmaIo dmQ>VmV.`mg ES>r_m(edema. )
åhUVmV.
• nm`mda gwO H$m òVo?

öX`mÀ`m ñn§XZmZo aº$, aº$dm{hÊ`mV dmhVo ho AmnUmg _m{hV Amho.
öX`mVwZ dmhUmao aº$, aº$dmhrÊ`mìXmao dmhV eodQ>r aº$ Ho$edmhrÊ`mV
nmohMVo. nmofH$ nXmW© ̀ wº$ aº$mVrc Ðd aº$ Ho$edmhrÊ`mìXmao CÎmrV nmohMVo.
CVrV nmohmoMcoë`m aº$mVrc Ðd ̂ mJmg CVrÐd (tissue fluid) Ago åhUVmV.

hm CVrÐd nwÝhm aº$m^rgaU g§ñWoV nmohmoMmdm cmJVmo. CVr ÐdmVrc
H$mhr ^mJ AVrgwú_ ZrcmV(vessels) _Ü ò OmD$Z VoWwZ ZrcmìXmao öX`mV
OmVo. Cacoë`m CVrÐd aº$mV H$gm àdoe H$aVmo. CVr_Ü ò Cacoë`m CVrÐdmcm
aº$mV nmohmoM{dÊ`mgmR>r EH$ g_m§Va g§ñWm {Z_m©U Pmcr, Ë`mgM emofag
g§ñWm (lymphatic system) åhUVmV. c°Q>rZ ̂ mfoV qc\$ åhUOo nmUr Agm
AW© hmoVmo.

aº$mcm CVr§er OmoS>Umam _w»` nXmW© emofag Amho. aº$mVwZ nmofH$
nXmWm©g J«hZ H$éZ noetZm nwadR>m H$aUo, noerVwZ ì`W© nXmW© O_m H$éZ
aº$mV nmohmoM{dUo ho emofagmMo H$m ©̀ Amho. {Zcm g§ñWm (venous system)
À`m g_m§Va Agcoë`m `m g§ñWoV CVrÐdmcm {Zcmg§ñWoV nmohmoM{dÊ`mgmR>r
Cn`moJr nS>Vmo.
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aº$ ho KZ Am{U Ðì` nXmWm©Mo {_lU Amho.KZ nXmW© Zgcoco aº$ åhUOoM
emofag(Lymph) Amho. CVrVrc AgUmao emofag åhUOoM CVrÐd Amho. aº$ JmoR>ë`mda
aº$mVwZ Cacoë`m Ðì`mg {ga§_ (serum) Ago åhUVmV.

ApñWñZm ẁ§À`m AmHw§$MZm_wio Zrcmda, emofagmda Xm~ nSw>Z aº$ emofagmg öX`mH$S>o
T>H$cco OmVo.

{Zcm_Ü ò emofag dm{hÊ`mV gwÜXm PS>nm AgVmV. Ë`m_wio aº$ emofag naV _mJo
òV Zmhr.(lymph circulation)

A{^gaU g§ñWoMr CÎH«$m§Vr A{^gaU g§ñWoMr CÎH«$m§Vr A{^gaU g§ñWoMr CÎH«$m§Vr A{^gaU g§ñWoMr CÎH«$m§Vr A{^gaU g§ñWoMr CÎH«$m§Vr (Evolution of the Circulatory System)

EH$noer` gOrd g_wÐmÀ`m nmÊ`mVwZ ~mhoa nSw>Z earam^modVr AmdaU (ßcmñ_mcoå_m)
V`ma H$éZ KoVë`mZ§Va A{^gaUm g§~§YrV H$mhr àíZ CX^dco. ̀ m àíZmMo CÎma åhUwZ
{Zg©JmZo àmÊ`m§À`m earamV chmZ chmZ cmQ>m§̀ wº$ EH$m gwú_ g_wÐmMr {Z_uVr Ho$cr.

A_r~m gma»`m EH$noer` gOrdmV Ord nXmWm©Mm (protoplasm) Mr Z¡g{J©H$
hmcMmc {XgVo. `m hmcMmcrg ~«mD$Zr`Z hmcMmc  (Brownian movements)
åhUVmV. `m hmcMmcrìXmao noerVrc gd© ^mJmcm AmŠgrOZ d nmofH$nXmW© g_mZ
nwadR>m hmoVmV.

EH$noer` gOrdmà_mUoM _mZdmgh gd© ~hþnoer` gOrdmVrc noerV noetVanoetVanoetVanoetVanoetVa
A{^gaU g§ñWmA{^gaU g§ñWmA{^gaU g§ñWmA{^gaU g§ñWmA{^gaU g§ñWm ( intracellular transportation system) AgVo. MoVmnoergh
earamVrc gd© noerVrc gd© {OdnXmW© (protoplasm) Aem ~«mD$Zr`_ hmcMmc
Xe©{dVmV.

~hþnoer` gOrdmV AmUIr A{YH$ {dñV¥V àJV A{^gaU g§ñWoMr JaO ^mgcr.
ñnm§OmgmaIo nmamPwAÝg(parazoans) g_wÐmÀ`m nmÊ`mÀ`m A{^gaUmgmR>r dmna H$aVmV.
Z¡g{J©H$ nmÊ`mMo àdmh {Z`_~ÜX ZgVmV. åhUwZ ñnm§OÀ`m earamV Agcoë`m ßcmoOo„m
(flagella) _wio àdmh {Z_m©U H$aVmV.

ñnm°O noúmm {dH$grV h¡Ś>m_Ü ò, Oo„r _mer  (e.g. Hydra and jelly fish)  _Ü ò
gma»`m {ZS>oar`m gOrdmÀ`m earamV OR>a àgaU nmoIir (gastro vascular cavity)
AgVo. hr EH$m {nedr gmaIr aMZm AgVo. OR>a àgaU nmoIir AÝZmMo nMZ H$aVo d
nmofH$ nXmWm©g gd© noetZm nmohmoM{dÊ`mMo H$m ©̀ H$aVo.

\ ° $grAm ocm h on °Q > rH$m(Fasciola hepatica) gma»`m ßcmQ >rh oë_rWrg
(platyhelmenthes) dJm©Vrc gOrdmV nMZ g§ñWm AZoH$ emIoV {dñVmarV AgVo.
`mV gwÜXm nMd d A{^gaU XmoÝhr H$m ©̀ EH$M g§ñWm H$aVo. ̀ m gOrdmV àË òH$ noerVwZ
ì`W© nXmWm©Zm {d{eï> {dgO©H$ g§ñWm J«hZ H$aVo. `m g{Odm§Mm A{YH$Va eara^mJ
nMZ d {dgO©Z g§ñWoV ì`mncoco AgVo.

{Z_°Q>mohoë_rZWrg  ( Nemathelminthes )  amC§S> d_© dJm©Vrc nmÊ`mÀ`m earamVrc
{_Ï`m eara nmoH$ir ( pseudocoelom ) nXmWm©Mo Jmoim H$aUo {dVaU H$aUo hr H$m_o
H$aVmV.
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A{ZO eara nmoIir Agcoë`m {gXmoS> gma»`m AZocrS>r`Ýg (Annelids) ÐdmÀ`m
hmcMmcr gmR>r AmHw§$MZ nmdUmè`m EH$m dm{hÊ`mMr n{hë`m§Xm ì`dñWmH$éZ KoVcr.
`mV gd© àW_ A{^gaU _mÜ`_ åhUwZ aŠV H$m ©̀ H$aVo Vo nmhþ eH$Vmo.

Pwaimgma»`m AmW«monmoS> (Arthropods) dJm©Vrc gOrdmV AmHw§$MZ nmdUmao
dm{hUrgmaIo öX` AgwZ gwÜXm aº$dm{hÊ`m Zgë`m_wio aº$ _moR>çm n«_mUmV [aH$må`m
OmJoV O_m hmoVo. VoWwZ WoQ> CVtZm nmofH$ nXmW© nwadR>m H$aVmV. Ë`mMà_mUo ídgZ
g§ñWm gwÜXm WoQ> CVtZm AmŠgrOZMm nwadR>m H$aVo. aº$dm{hÊ`m Zgcoë`m A{^gaU
g§ñWocm {dñV¥V aº$m{^gaU g§ñWm(open type of circulatory system) åhUVmV.
AmW«monmoS>gh AmUIr \$ma _mocñH$m àmÊ`mV Imcrc ñWm`rÀ`m H$m°S>o©Q>m gOrdmV {dñV¥V
àgaU g§ñWm AgVo.nXmWm©À`m dhUmMo H$m ©̀ aº$M nwU© nUo H$éZ aº$dm{hÊ`mìXmao
dmhUmè`m g§ñWocm g§d¥Îm aº${^gaU g§ñWm (closed type circulatory system)
åhUVmV. AZocrS>, BH$m`ZmoS>_o}Q>m, AmŠQ>mong gma»`m go\$cmonmoS>m_Ü ò, _mocñH$m gOrdmV
gd© Cƒ ñVamVrc H$mS>©}Q>m gOrdmV `m n«H$maMr aº$m{^gaU g§ñWm AgVo.

AmH¥ $Vr-13:AmH¥ $Vr-13:AmH¥ $Vr-13:AmH¥ $Vr-13:AmH¥ $Vr-13:
ñ’$s½_m o_ °Zm o_rQ>añ’$s½_m o_ °Zm o_rQ>añ’$s½_m o_ °Zm o_rQ>añ’$s½_m o_ °Zm o_rQ>añ’$s½_m o_ °Zm o_rQ>a

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
_mZdmV EH$ {_.cr. aº$ öX`mnmgwZ hmVmnm`mÀ`m eodQ>r OmD$Z öX`mH$S>o naV ̀ oÊ`mgmR>r åhUOoM

gw_mao XmoZ {_Q>a A§Va àdmg H$aÊ`mgmR>r 60 goH§$X cmJVmo.
BVŠ`mV aº$mcm {dgaU nÜXVrZo BVH$m Xþa àdmg H$aÊ`mgmR>r gw_mao 60 df© cmJVmV.

aº$Xm~ aº$Xm~ aº$Xm~ aº$Xm~ aº$Xm~ (Blood pressure) (B.P.)

Vwåhr 9 ì`m dJm©V aº$mMo KQ>H$, aº$mMo JQ> `m~Ôc àmÊ`m§À`m CVr `m YS>çmV
{eH$cmV, AmVm AmnU aº$m~Ôc A{YH$ _m{hVr {eHw$ `m.

aº$mcm Omù`mgma»`m aº$dm{hÊ`mìXmao àdm{hV H$aÊ`mgmR>r Iwn H$_r Xm~
nm{hOo. öX`mVrc OdZrH$m AmHw§$MrV hmoD$Z AË`mYrH$ Xm~mZo aº$mg amohrUr_Ü ò
nmR>{dVmV. OdZrH$m nwÝhm aº$mZo ̂ aë`mda Xm~ ̀ WmpñWVrV ̀ oVmo. S>m°ŠQ>a ñnr½_mo_°Zmo_rQ>a

(sphygmomanometer) ̀ m CnH$aUmZo aº$Xm~ _moOVmV. aº$mMm
Xm~ earamV doJdoJù`m {R>H$mUr doJdoJim AgVmo. åhUwZ Zoh_r
earamÀ`m {d{eï> ̂ mJmVM Xm~ _moOcm Va doJdoJù`m doir aº$Xm~mMr
VwcZm H$aUo gmoono OmVo. åhUwZ S>m°ŠQ>a Zoh_r X§S>mÀ`m amo{hUrMm Xm~
_moOVmV.

S>m°ŠQ>a aº$Xm~mÀ`m XmoZ Zm|XÊ`m H$aVmV. OdZrH$m AË §̀V _moR>çm
Xm~mZo aº$mcm amo{hUrV nmR>{dë`m da n{hcr Zm|X KoVmV. hr {ZamoJr
_mZgmV 120 _rcr {_Q>a nm`mÀ`m Xm~mEdT>r AgVo. ̀ mg {gñQ>mocrH$
Xm~(systolic pressure) Ago åhUVmV. aº$Xm~mMr Xþgar Zm|X
OdZrH$m `WmpñWVrV òD$Z aº$mcm ^aÊ`mÀ`m doir KoVmV. hr 80
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_r._r. nmÊ`mÀ`m Xm~mÀ`m g_mZ AgVo. `mg S>m`mñQ>mocrH$ Xm~ (diastolic pressure)
åhUVmV.

aº$Xm~ hm Amnë`m H$m_mda Adc§~wZ AgVmo. {dlm§Vr KoVm§Zm, MmcVm§Zm, YmdVm§Zm aº$Xm~
doJdoJim AgVmo. {dlm§Vr KoVm§Zm gmYmaUV: (120/80) noúmm OmñV aº$Xm~ Agë`mg Ë`m
ì`º$sg _mZgrH$ qH$dm Cƒ aº$Xm~ (hypertension)Amho Ago åhUVmV. H$_r aº$Xm~ (low
blood pressure) åhUOo H$m` Vw_À`m {eúmH$m§er dJm©V MMm© H$éZ g{dñVa _m{hVr dhrV Z_wX
H$am.

aº$mMo gm§H$iU aº$mMo gm§H$iU aº$mMo gm§H$iU aº$mMo gm§H$iU aº$mMo gm§H$iU (COAGULATION OF BLOOD )

aº$mÀ`m H$WoMr AmUIr EH$ Jmoï> åhUOo aº$mMo gm§H$iU (aº$ KÅ> hmoUo) `m à{H«$`m_wioM
AnKmV Pmcoco ì`º$s/àmUr {Od§V amhþ eH$V AmhoV. H$moUË`mhr àH$maMm earamda Kmd
Pmë`mg {ZKmcoco aº$ 3 Vo 6 {_ZrQ>mV KÅ> hmoVo. aº$ KÅ> H$go ~ZVo?

earamcm Kmd Pmë`mda \$º$ H$mhr doimVM aº$ dmhVo.  Z§Va aº$ KQ> hmoD$Z O»_oÀ`m OmJr
cmc KÅ> JÈ>m V`ma hmoVmo. `m {H«$ òcm aº$mMo gm§H$iU (blood clot) Ago åhUVmV.aº$mMo
gm§H$iU Z Pmë`mg N>moQ>m Kmd Pmcm Var Iwn aº$ ñÌmd hmoVmo.
• O»_oVw_Z aº$ñÌmd homVm§Zm ßcoQ>coQ> _YwZ W«m§~moH$m`ZoO ZmdmMo E§PmB_ ómdrV homVo.

(enzyme thrombokinase)
• hm W«m§~moH$m`ZoO(Thrombokinase) aº$mVrc àmoW«m§~rZZcm(pro-thrombin) W«m§~rZ_Ü ò

( thrombin.)~XcVmV.
• W«m§{~Z aº$mVrc (ÐdénmV AgUmè`m) \$m`~«rZmoOcm YZén \$m`~«rZ V§VwénmV ~XcVmo.
• `m V§VwV aº$noer noer AS>Hw$Z ~gVmV d aº$ KÅ> hmoVo.

• àmoW«m±~rZ    W«m|~rZ
’$m¶~«rZmoOrZ    ’$s~«rZ

• \$m`~«rZMo V§Vw aº$dm{hÊ`mÀ`m H$S>mcm {MQ>Hw$Z Am§Hw$MZ nmdë`m_wio aº$dm{hÊ`mÀ`m H$S>m
Odi AmoT>ë`m OmVmV.
aº$ JmoR>ë`mda Cacoë`m {ndiga Ðdmcm {ga_  (serum.) Ago åhUVmV.
{dQ>m_rZ K Mm aº$ JmoR>Ê`mer H$m` g§~§Y Amho? Vw_À`m dJm©V {eúmH$m§er MMm© H$am.

AmH¥$Vr-14(A): aº$dm{hUrV aº$AmH¥$Vr-14(A): aº$dm{hUrV aº$AmH¥$Vr-14(A): aº$dm{hUrV aº$AmH¥$Vr-14(A): aº$dm{hUrV aº$AmH¥$Vr-14(A): aº$dm{hUrV aº$ AmH¥$Vr-14(~): aº$mMo gm§H$iUAmH¥$Vr-14(~): aº$mMo gm§H$iUAmH¥$Vr-14(~): aº$mMo gm§H$iUAmH¥$Vr-14(~): aº$mMo gm§H$iUAmH¥$Vr-14(~): aº$mMo gm§H$iU

W«m|~moH$m¶ZoO
W«m|~rZ
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Aaº$ JmoR>Ê`mgmR>r gmYmaUV: 3Vo6 _rZrQ>mMm doi cmJVmo. nU H$mhr ì`º$s_Ü ò
{dQ>m_rZ K À`m A^mdm_wio aº$ JmoR>Ê`mgmR>r Iwn doi cmJw eH$Vmo. {OÝgMm aMZoVrc
~Xcm_wio H$mhr ì`º$sV aº$ JmoR>V Zmhr. `mg {h_mo{\$cr`m (Haemophilia)
åhUVmV. OdiÀ`m ZmË`mV c¾ Ho$ë`mg nwT>rc g§VVrV Ago amoJr nwîH$i AmhoV.W°cgo_r`m
(Thalassemia)ZmdmÀ`m AZwd§erH$ amoJm_wio earamVrc {h_mo½cmo~rZ H$_r AgVo.
g§~§YrV _m{hVr AZw~YmV nhm.

dZñnVr_Ü`o nXmWm©Mo dhZdZñnVr_Ü`o nXmWm©Mo dhZdZñnVr_Ü`o nXmWm©Mo dhZdZñnVr_Ü`o nXmWm©Mo dhZdZñnVr_Ü`o nXmWm©Mo dhZ
àmÊ`m_Ü ò nmofH$ nXmW© Am{U AmŠgrOZMm noetZm {Za§Va nwadR>m H$aÊ`mgmR>r

M`mnM` {H«$`m g_W©nUo KS>D$Z AmUÊ`mgmR>r Iwn {dH$grV hdZg§ñWm Amho.

dZñnVr _Ü ò gwÜXm àmÊ`mgmaIr aº$m{^gaU g§ñWm Amho H$m`?

_mJrc dJm©V AmnU dmZ hoë_m§Q> Zo Ho$coë`m dZñnVrdarc à`moJmÀ`m Aä`mg

AmH¥$Vr-1: dhZAmH¥$Vr-1: dhZAmH¥$Vr-1: dhZAmH¥$Vr-1: dhZAmH¥$Vr-1: dhZ

Ho$cm. ̀ m n«̀ moJmìXmao dZñnVr O_rZrVrc IUrO, cdU Am{U nmÊ`mcm
_wimìXmao J«hU H$aVmV. ho {eH$cmo. _wimìXmao emofcoco nmUr, nmZmV
V`ma Pmcoco Amhma nXmW© àH$mîR> (xylem) Am{U agdm{hÊ`m
(phloem) ZmdmÀ`m ìhmñHww$ca ~§S>ocìXmao dZñnVrÀ`m BVa ^mJmcm
nwadR>m hmoVmo.

_wimV xylem H$S>mÀ¶m ^mJmnmgwZ AmVrc ^mJmV {dH${gV homVo
Va ImoS>mV AmVrc ^mJmnmgwZ H$S>mÀ¶m ^mJmn¶ªV {dH$grV hmoVo.

nmUr H$go emofco OmVo? nmUr H$go emofco OmVo? nmUr H$go emofco OmVo? nmUr H$go emofco OmVo? nmUr H$go emofco OmVo? (How is water absorbed?)

_wio O_rZrVrc IUrO cdU emofU H$aVo ho AmnUmg _m{hV Amho. ho H$go eŠ`
Amho Vo gm§Jm?
• `m_mJo Agcocr §̀ÌmUm H$moUVr?
• _wim nmÊ`mÀ`m WoQ> g§nH$m©V AgVmV H$m`?
• nmUr Ho$g emofco OmVo?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4

Ho$e_wimìXmao emofU Ho$e_wimìXmao emofU Ho$e_wimìXmao emofU Ho$e_wimìXmao emofU Ho$e_wimìXmao emofU (Obsorbing of root hairs)
ho H¥$Ë` H$aÊ`mgmR>r ~mOam qH$dm _moharMo {~O Amoë`m {\$ëQ>a nona da A§Hw$arV

H$amdo. Z§Va _moharÀ`m amonQ>çmÀ`m ~wS>mcm ~Km. ~marH$ ~marH$ Ym½`mgma»`m aMZm
dmT>coë`m {XgVrc Ë`mcmM Ho$e_wio (root hair) åhUVmV. `m Ho$e_wimìXmao PmS>mcm
nmUr emofco OmVo. H$mhr _wimMm ̂ mJ KoD$Z Mwam H$éZ Ë`mda nmUr Q>mHw$Z Ë`mda H$ìha
ñcrn R>oD$Z gwú_ Xe©ZrImcr nhm. Ho$e_wimÀ`m chmZ q^VrMo {Z[aúmU H$am. nmUr
Ho$e_wimìXmao H$go J«hZ Ho$co OmVo. noerìXmao àH$mð> dm{hUrcm (xylem vessels) cm
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H$go nmohmoMVo ho nwU© nUo g_Oco Zmhr. nU `m à{H«$ òV Ðdm{^gaU (osmosis) _w»`
ŵ{_H$m ~OmdVo `mV g§Xoh Zmhr.

àË òH$ noercm Ðdm{^gaU g§ñWm AgVo.noercm nm§KéZ noerH$dMmcm cmJwZ Agcocm
gm`Q>moßcmO_ (cytoplasm) Ðd go_rna_rE~c ‘|~«oZMo (semipermeable membrane)
H$aVo. Imcrc AmH¥$Vr nhm _wim O_rZrV H$emàH$mao {eaë`m AmhoV Vo nhm. Ho$e_wio
ngacocr AmhoV. Ë`m§À`m ^mdoVr Amocmdm Agë`mMo nmhþ eH$Vmo.

gwMZmgwMZmgwMZmgwMZmgwMZm: AmH¥$Vr 16 _Ü ò ~mUmMo {MÝh nmÊ`mÀ`m àdmhmMm _mJ© Xe©{dVmV.
_mVrVco nmUr (soil water) ho cdU ÐmdU AgVo. Ho$e_wimVrc noeragmMr

JmT>Vm (concentration) _mVr cdU ÐmdUmÀ`m JmT>Vo noúmm H$_r AgVo. Ë`m_wio
Ðdm{^gaUmìXmao _wiHo$emVrc [aº$sHoo$V nmUr àdmhrV homVo. _wiHo$emVrc nXmWm©Mr
JmT>Vm nmUr AmV {eaë`m_wio dmT>Vo.

Ë`m_wio nmÊ`mÀ`m ~mOwcm cmJwZ Agcò m noerV nmUr OmVo d Ë`mMr JmT>Vm
gwÜXm dmT>drV eodQ>r nmUr àH$mð> dm{hUr ( xylem vessels) _Ü ò nmohMVmo. A{YH$
g§» òV _wi Ho$e Am{U _wimÀ`m noer ̀ m {H«$ òV ̂ mJ KoVë`m_wio n«H$mð> dm{hUr xylem
vessels  _Ü ò Xm~ {Z_m©U hmoVmo. hm Xm~ nmUr da T>H$ë`mgmR>r Cn`moJr nS>Vmo. ̀ m gd©
Xm~mg _wimMm Xm~ ( root pressure) åhUVmV.  xylem  àH$mð>m _Ü ò nmÊ`mÀ`m
hmcMmcrg Xm~ ho EH$M H$maU Zmhr. Xþgar H$maUo gwÜXm AmhoV. `m {df`r g{dñVa
_m{hVr nwT>À`m dJm©V {eHw$ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-6

_wiXm~ åhUOo H$m`? (_wiXm~ åhUOo H$m`? (_wiXm~ åhUOo H$m`? (_wiXm~ åhUOo H$m`? (_wiXm~ åhUOo H$m`? (What is root pressure)
H§w$S>rV dmT>coë`m EH$m dZñnVrcm ¿`m. _mVrÀ`m da EH$ go._r. ImoS>mÀ`m ̂ mJ

gmoSw>Z ~mH$sMo ImoS> H$mnwZ Q>mH$m. AmH¥$VrV XmI{dë`m n«_mUo H$mMoÀ`m Zircm H$mncoë`m

~møM_©noer

dm ẁ nmoIir

_mVrVco nmUr

[aº$sH$mnoerÐd

H|$ÐH$

Ho$e_wi H$dM

_mVrMo H$U

àH$mð> noer

àH$mð> dm{hUr

AmH¥$Vr-1: Ho$e_wio d _mVrVë`m nmÊ`mVrc g§~§Y XmI{dUmè`m _wimMm C^m N>oXAmH¥$Vr-1: Ho$e_wio d _mVrVë`m nmÊ`mVrc g§~§Y XmI{dUmè`m _wimMm C^m N>oXAmH¥$Vr-1: Ho$e_wio d _mVrVë`m nmÊ`mVrc g§~§Y XmI{dUmè`m _wimMm C^m N>oXAmH¥$Vr-1: Ho$e_wio d _mVrVë`m nmÊ`mVrc g§~§Y XmI{dUmè`m _wimMm C^m N>oXAmH¥$Vr-1: Ho$e_wio d _mVrVë`m nmÊ`mVrc g§~§Y XmI{dUmè`m _wimMm C^m N>oX
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AImoS>mda a~aZo ~m§Ym H$mMoMr Zir d ImoS>mMm ì`mg
EH$gmaIm Agmdm. Zircm ImoS>mer ~m§YVm§Zm KÅ>
~m§Ymdo OoUo H$éZ ZimVwZ nmUr {PanUma Zmhr.
H$mMoÀ`m ZirV WmoS>o nmUr AmoVm. nmÊ`mMm Wa aã~a
nmB©nmÀ`m da Agmdm. ZirVrc nmÊ`mÀ`m nmVircm
_moOwZ (M1) ho Zmd Úm.

2-3 Vmg ho CnH$aU Z hcdVm EH$mM {R>H$mUr
R>odm. Z§Va ZirVrc nmÊ`mÀ`m ñVamMr  (M2) Aer
Zm|X H$am.
• nmÊ`mÀ`m ñVamda dmT> AmT>icr H$m?
• `m {H«$ òV xylem àH$mîR>mMo H$m ©̀ H$m` Amho?

 M2 Am{U M-1 Zm|XrVrc \$aH$ ImoS>mVrc

nmÊ`mÀ`m dmT>rcm Xe©{dVo _wimÀ`m Xm~m_wio nmÊ`mMr nmVir dmT>cr.

dZñnVr_Ü`o nmÊ`mMr dhZmMr `§ÌUm (H$m`©nÜXV)dZñnVr_Ü`o nmÊ`mMr dhZmMr `§ÌUm (H$m`©nÜXV)dZñnVr_Ü`o nmÊ`mMr dhZmMr `§ÌUm (H$m`©nÜXV)dZñnVr_Ü`o nmÊ`mMr dhZmMr `§ÌUm (H$m`©nÜXV)dZñnVr_Ü`o nmÊ`mMr dhZmMr `§ÌUm (H$m`©nÜXV)
àH$mð> dm{hÊ`m (xylem vessels) _Yrc nmÊ`mÀ`m ñV§̂ mda ImcwZ _wimÀ¶m

Xm~m_wio nS>Vo ho AmnUmg H$ico. ̀ wH°$crßQ>g (eucalyptus) gma»`m _hmd¥úm OdiOdi
180 _rQ>a C§M AgVmV. Aem d¥úmmV nmUr da H$go OmVo?

ImcÀ`m dJm©V {eH$coë`m ~mînmoÀN>dmg (transpiration) `m ~mînmoËgH$mMr
{H«$`m Xe©{dÊ`mè`m H¥$Ë`mMr AmR>dU H$am.

nmUmVrc nmUr dm\o$À`m énmV ~mhoa nS>Ê`mÀ`m {H«$`ocm ~mînmoÀN>dmg
(transpiration) Ago åhUVmV. nmUmVrc nU©a§Y«o ìXmao Am{U ImoS>mVrc c|Q>rgoëg ìXmao
nmÊ`mMr dm\$ ~mhoa nS>Vo. nmZmV KS>Umè`m ~mînmoÀN>dmg (transpiration)  _wio àH$mð>

{M_Q>m

H$mMoMr Zir

nmÊ`mMr nmVir
_O~wV a~a Zir
ImoS>mMm H$mncocm ^mJ
_mVr

nmUr

AmH¥$Vr-17: _wimMm Xm~AmH¥$Vr-17: _wimMm Xm~AmH¥$Vr-17: _wimMm Xm~AmH¥$Vr-17: _wimMm Xm~AmH¥$Vr-17: _wimMm Xm~

AmH¥$Vr-18: ~mñnm oÀN>dmgAmH¥$Vr-18: ~mñnm oÀN>dmgAmH¥$Vr-18: ~mñnm oÀN>dmgAmH¥$Vr-18: ~mñnm oÀN>dmgAmH¥$Vr-18: ~mñnm oÀN>dmg

dm{hÊ`m (xylem vessels) _Ü ò nmÊ`mMm ñV§̂  {Za§Va da AmoT>cr
OmVmo.

nmZmVrc  àH$mð> dm{hÊ`m (xylem vessels)À`m daÀ`m Q>moH$mcm
_ogmo{\$c noerMo AmdaU ( mesophyll cells) AgVo. ̀ m_Ü ò noerag
AgVmo.  àH$mð> dm{hÊ`m (xylem vessels) nmgwZ nmUr _ogmo{\$c
noerÀ`m q^VrìXmao {Za§Va dmVmdaUm V dm\$ hmoD$Z Joë`m_wio nmUr
{Za§Va dada AmoT>ë`m OmVo. åhUwZ àH$mð> dm{hÊ`m (xylem vessels)
_Ü ò {Z_uV nmÊ`mÀ`m AUwÀ`m ~bdmZ AmH$f©Um_wio nmÊ`mÀ`m ñV§̂ mV
I§S> nS>V Zmhr.nmÊ`mMo AUw§Mm hm JwUY_© AmnU ñQ́>mìXmao W§S> nò
{nVm§Zm nmhþ eH$Vmo.AmVm Amnë`mcm nmÊ`mMo dhZ H$go hmoVo `mMr
_m{hVr WmoS>r\$ma H$ënZm AdJV Pmcr Amho. O_rZrVwZ nmUr
_wiHo$emÀ`m Ðdm^dmH$S>o emofco OmD$Z àH$mð> dm{hÊ`m (xylem

SCERT T
ELA

NGANA



Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20 67

vessels) _Ü ò nmR>{dë`m_wio _wio Am{U qH$dm ImoS>m nmgwZ nmZmn ª̀V {Za§Va g§ñWm
{Z_m©U hmoVo d {VWwZ nmÊ`mÀ`m dm\o$À`m énmV dmVmdaUmV nmR>{dco OmVo. nmUr da
AmoT>Ê`mV ~mînmoÀN>dmg Mr (transpiration stream) _w»` ̂ w{_H$m AgwZ ImcwZ nmUr
da T>H$ë`mV _wimMm Xm~ gwÜXm H$mhr à_mUmV _w»` ŵ{_H$m ~OmdVo. `m_wio nmUr
{Za§Va _wimnmgwZ nmZm§n ª̀V dmhV AgVo.

~mînmoÀN>dmg Am{U nmD$g `mV H$mhr g§~§Y Amho H$m`?
dZñnVrV Zoh_r Amdí`H$ nmUr {Za§Va dmhV AgVo. CXmhmUmW© EH$m _moR>çm

d¥úmmg àË òH$ {Xder 900 {cQ>a nmUr ~mînmoÀN>dmgmìXmao dm\$mÀ`m énmV ~mhoa gmoS>Vo.
`m_wioM O§JcmVrc hdm nmÊ`mÀ`m dm\o$Zo g§V¥á AgVo. nmÊ`mÀ`m dm\o$Zo ̂ éZ Agcoë`m
Aem O§JcmdéZ dmhVm§Zm {VWë`m dmVmdaU nmÊ`mÀ`m dm\o$Zo AË §̀V g§V¥á hmoVo.
åhUwZ nmD$g nS>Vmo.

åhUwZM _¡XmZr àm§Vmnoúmm OmñV KZXmQ> O§Jcr àXoemV OmñV à_mUmV nmD$g
nS>Vmo .

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
PmS>m_Ü ò ~mînmoÀN>dmgmìXmao {H$Vr nmUr dm`m OmVoo. nwU©nUo dmT>coco _ŠŠ`mMo PmS> AmR>dS>çmV

15 {cQ>a nmUr dmVmdaUmV gmoS>Vo. EH$ EH$a úmoÌmVrc _¸$mÀ`m eoVrVwZ 13,25,000 crQ>a nmUr
dm\$ ~ZVo. EH$ _moR>o Am§ã`mMo PmS> dg§V F$VwV XaamoO 750 Vo 3500 {cQ>a nmUr ~mînmoÀN>dmgm ìXmao
~mhoa \o$H$Vo.

IUrO cdUmMo dhZ IUrO cdUmMo dhZ IUrO cdUmMo dhZ IUrO cdUmMo dhZ IUrO cdUmMo dhZ (TRANSPORT OF MINERAL SALTS)
dZñnVrÀ`m nmofUmgmR>r IUrO cdUo (ñWwc, gwú_ nomfHo$) Amdí`H$ AgVmV ho

AmnU Imcrc dJm©V {eH$cmoV. _mVr X«mdUmVwZ _wiHo$emìXmao IUrO cdU emofco
OmVmV. hr cdUo Am`mZ (ions) énmV AgVmV. CXmhaUmW© gmoS>r`_ ŠcmoamB©S>
(NaCl) Na+ and Cl-énmV AgVo. _°¾o{e`_ gë\o$Q>  (MgS04) Mg2+  S04

2- Am`mZ
énmV AgVo. ho Am`mZ _wiHo$emìXmao {dgaU nÜXVrZo ZgwZ noer Ðì` eº$sÀ`m Cn`moJ
H$éZ emofrco OmVmV. `mg {dñVmanUo nwT>À`m dJm©V Aä`mg H$é `m. Am`mZ emofwU
KoVë`mda nmÊ`mìXmao  àH$mð> dm{hÊ`m_Ü ò (xylem vessels){VWwZ PmS>mÀ`m dmT>rÀ`m
{R>H$mUr OmD$Z dmT>rg _XV H$aVmV. H$mhr g§X^m©V Am`mZ n«H$mîR>mnmgwZ (xylem)
agdm{hÊ`mcm (phloem) nmíd©[aË`m gwÜXm dmhVmV.

dZñnVr‘Ü¶o AÞnXmWm©Mo dhZ dZñnVr‘Ü¶o AÞnXmWm©Mo dhZ dZñnVr‘Ü¶o AÞnXmWm©Mo dhZ dZñnVr‘Ü¶o AÞnXmWm©Mo dhZ dZñnVr‘Ü¶o AÞnXmWm©Mo dhZ (((((Transport of food materials in plants )
 {haì`m dZñnVrV V`ma Pmcoco Amhma nXmW© gmIaoÀ`m énmV Cacoë`m noetZm

nwa{dco OmVmV. _w»`Ëdo ^a^a dmT>Umè`m ^mJmg Am{U AÞ gmR>dwZ R>odcoë`m ^mJmcm
nwadR>m Ho$cm OmVmo.
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A nmÊ`mÀ`m {eamV àH$mîR (xylem) Am{U agdm{hÊ`m
AgVmV ho _m{hV Amho. ho ImoS>mVrc CVrV EH$_oH$m§g OmoSw>Z
AgVmV. Imcrc à`moJmìXmao agdm{hÊ`mnoer Amhma nXmWm©Mm
nwadR>m H$aVmV Ago ñnï> hmoVo.

agdm{hÊ`m _Yrc MmiUr Zù`m (sieve tubes) \$maM
chmZ AgVmV. {Odemók dZñnVrV Amhma nXmWm©À`m dhmZmMo
AÜ``Z {hadm (aphids/greenfly) {H$S>çm ìXmao Ho$co. {hado
{H$S>o PmS>çmÀ`m ImoS>m ̂ modVr O_m hmoD$Z _H$ag emofU H$aVmV.
ag emofU H$aÊ`mgmR>r {hado {H$S>o Ë`mÀ`m cm§~ gwB©gma»`m
gm§oS>ocm (proboscis)PmS>mÀ`m CVrV KmcVmo. ag emofU H$aVm§Zm
Ë`m qH$S>mZm _méZ Cä`m N>oXmMo H$miOrnwd©H$ {Z{aúmU Ho$ë`mg
Ë`m {H$S>`m§Mr gm|S> agdm{hÊ`m _Yrc MmiUr Zù`m n ª̀VM

gmcrMr dmT>
Pmcr
dmT> Pmcr
Zmhr

AmH¥$Vr-20: ImoS>mMr gmc H$mT>UoAmH¥$Vr-20: ImoS>mMr gmc H$mT>UoAmH¥$Vr-20: ImoS>mMr gmc H$mT>UoAmH¥$Vr-20: ImoS>mMr gmc H$mT>UoAmH¥$Vr-20: ImoS>mMr gmc H$mT>Uo

agdm{hÊ`m

gm|S>

àH$mð>

E{\$S>

AmH¥$Vr-19: E{\°$S>{H$S>m PmS>mnmgwZAmH¥$Vr-19: E{\°$S>{H$S>m PmS>mnmgwZAmH¥$Vr-19: E{\°$S>{H$S>m PmS>mnmgwZAmH¥$Vr-19: E{\°$S>{H$S>m PmS>mnmgwZAmH¥$Vr-19: E{\°$S>{H$S>m PmS>mnmgwZ
AÞ emofU H$arV Amho.AÞ emofU H$arV Amho.AÞ emofU H$arV Amho.AÞ emofU H$arV Amho.AÞ emofU H$arV Amho.

{eaVo Ago emókm§g AmT>iwZ Amco. àmo~mogrg _Ü ò Agcoë`m agmMo {dícofU H$aÊ`mgmR>r
emókm§Zr Imcrc à`moJ Ho$cm. _H$aggmMo  emofU H$aVm§Zm {haì`m {H$S>çmcm _méZ
gm|S>oMm ^mJ agdm{hÊ`m _Ü ò Agoc Aem nÜXVrZo Ë`mÀ`m eara^mJmg doJio Ho$co.
agdm{hÊ`m _Yrc ñdënXm~m_wio _H$aag gm|S>o_YwZ W|~mWo~mZo nS>V Agë`mMo nm{hco.
`m Ðdénr W|~mMo {dícofU Ho$ë`mg Ë`mV gmIa d Am_rZmo EgrS> Amho Ago g_Oco.

E{\$S> {H$S>o agdm{hÊ`mVwZ OmñV n«_mUmV gmIaog J«hZ H$éZ gwÜXm Ë`mg nMD$
eH$V Zmhr. Cacocr gmIa {MH$Q> ÐdénmV JwXìXmamìXmao ~mhoa \o$H$Vo. Ë`mgM _Y
(honey dew) åhUVmV. åhUwZM E{\$S²>g Agcoë`m PmS>mMo ImoS>, nmZo hmVmcm
cmJë`mg {MQ>Hw$Z ~gë`mgmaIo dmQ>VmV.

Vwåhr H$mhr g§X^m©V PmS>mMr gmc AÜ`m©noúmm OmñV Zï> Pmcr Var PmS> {Od§V
amhVo. ho nm{hcmM Agmc ho H$go eŠ` Amho? agdm{hÊ`m
(phloem) Ðd gmIa nwadR>m Ho$cr OmVo. ho {gÜX H$aÊ`mgmR>r
AmnU AmUIr EH$ à`moJ H$é eH$Vmo.  àH$mîR (xylem)
{Xgoc Aemà_mUo ImoS>mMr gmc H$mTw>Z Q>mH$mdr _Ü`^mJ _mÌ
R>odmdm. H$mhr {XdgmZ§Va gmc H$mTw>Z Q>mH$coë`m daÀ`m d
ImcÀ`m ^mJmMo dc`mH$ma \w$Jra ^mJmMo {Z[aúmU Ho$ë`mg
AmhmanXmW© darc ̂ mJmVM gmR>dwZ Agcoco AmT>ico ImcÀ`m
^mJmV Vo AmT>ico ZmhrV.AmUIr H$mhr {Xdg VgoM R>oD$Z

{Xco Va H$mncoë`m OmJoMm daMm ^mJ dmT>Vmo. nU ImcMm ^mJ dmT>V Zmhr. åhUwZ
PmS>mMr gmc H$mTw>Z Q>mH$ë`mg _wim§Zm AÞnwadR>m Wm§~Vmo.

hr Jmoï> Am{W©H$ {aË`m \$ma _hËdmMr Amho. H$mhr ñVZYmar àmUr
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_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

(mammals)AmhmamgmR>r PmS>mMr gmc gmocwZ ImVmV. ho àmUr gmYmaUV: PmS>mÀ`m gmcrVrc gmIaogmR>r
{hdmù`mV AÞmMm VwQ>dm AgVm§Zm Ago H$aVmV. chmZ C§XramgmaIo (Voles) àmUr chmZ PmS>m§Mm Zme
H$aVmV. Va ggo _moR>r PmS>o Zme H$aVmV. gñ`mgma»`m àmÊ`mnmgwZ PmS>mMo aúmU H$aÊ`mgmR>r O§Jc g§aúmH$
cmoI§S>r OmirMo H§w$nZ cmdVmV. nU ho I{M©H$ H$m_ Amho. åhUwZ O§Jc ImË`mMo A{YH$mar gñ`mnmgwZ
PmS>mMo aúmU H$aÊ`mgmR>r _mgmhmar àmUr Ogo- H$moëho, ~hrar ggm  hawks Kw~S> `màmÊ`mZm O§JcmV
nmiVmV.

H$mhr n«H$maÀ`m Ima>r g_wÐ VQ>r` n«mVm§V dmT>Umè`m {gH$_moa (sycamore) gma»`m d¥úmm§Zm Iwn hmZr
H$aVmV. Aem úmoÌmV {gH$_moaMr cmJdS> H$aUo, VmoQ>oXm`H$ R>aVo. Vw_À`m n[agamVrc EImÚm PmS>mMr gmc
àmÊ`m§Zr gmocwZ H$mT>cr Amho H$m`? Vo nhm. Ë`mMr `mXr V`ma H$am. Vw_À`m `mXrVrc PmS> H$moUË`m
OmVrMo Amho. {H$Vr ZwH$gmZ Pmco Amho? ZwH$gmZ BVŠ`mVM Pmco H$m? ImoS>mda XmVmZo Mmdcoco S>mJ {XgV
AmhoV H$m? BË`mXr _m{hVr Agmdr. Vw_À`m {Z[aúmUmAmYmao H$moUH$moUVo àmUr PmS>mMo ZwH$gmZ H$aVmV Vo
H$iVo. AgoM KS>ë`mg EH${ÌV VmoQ>çm{df`r {dMma H$am.

AmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoV

A{^gaU/àgaU, H${U©H$m, Od{ZH$m, ZmS>rñn§XZ, amo{hUr, {Zcm, ñQ>oVñH$mon _hmamo{hUr,
Ho$eaº$dm{hUr, pgñQ>moc, S>`mñQ>moc, hmXuH$ dc`, aº$Xm~, emofag, EH$oar \o$arMo aº$m{^gaU,
Xþhoar \o$arMo aº$m{^gaU, aº$mMo gm§H$iU, pñn½_mo_mZmo_rQ>a, n«m°W«mo{~Z, W«m{~Z, \$m`~«rZmoOZ,
\$m`{~«Z, _wiHo$e d gmoQ>_wi, _wiXm~, dZñnVrMo nmofH$ nXmW©,àH$mð> (Xylem), agdm{hÊ`m, ag
dmhrÊ¶m§Mm JwÀN> (Vascular bundles.)

• ZmS>rñn§XZ Am{U öX`ñn§XZ g_mZ AgVo. H$moUË`mhr CnH$aUmMm Cn`moJ Z H$aVm öX`mMo R>moHo$ ñn§XZ
_moOw eH$Vmo.

• gd©àW_ aoZr coÞoH$ ZmdmÀ`m emókm§Zr ñQ>oVñH$monMm emoY cmdcm.
• öX`mg XmoZ AmdaU AgVmV. `m AmdaUm_Ycm ^mJ öX`mdaU ÐdmZo ^acocom AgVmo. Vmo öX`mMo

YŠŠ`mnmgwZ aúmU H$aVmo.
• öX`mg ghm aº$dm{hÊ`m ‘O~yV {MQ>Hw$Z AgVmV. Ë¶mg amohrÊ¶m åhUVmV. ¶mn¡H$s XmoZ _hmamohrUr

eara ^mJmH$S>o \w$â\w$gr` amo{hUr \w$â\w$gmH$S>o aº$ KoD$Z OmVo.
• H$_r _O~wV Agcoë`m aº$dm{hÊ`m {Zcm åhUVmV.CÜd©_hm{Zcm earamÀ`m daÀ`m ̂ mJmVwZ aº$ Jmoim

H$aVo.AYmo_hm{Zcm earamÀ`m ImcÀ`m ^mJmVwZ aº$ Jmoim H$aVo.
• öX`mMo Mma H$ßno AgVmV. daMo XmoZ H${U©H$m, ImcMo XmoZ Od{ZH$m
• H${U©H$m d Od{ZH$m EH$m ~mOwcm AgwZ EH$m {N>ÐmZo OmoS>coco AgVmV.
• H${U©H$m d Od{ZH$mÀ`m OmoS>rdarc {N>Ðmcm PS>nm AgVmV. Aem PS>nm _hmamohrUr Am{U \w$â\w$gr`

amohrUrV AgVmV.
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A• öX`mÀ`m COdrH$S>Mm ^mJ eara^mJmnmgwZ aº$ JmoimH$éZ \w$â\w$gmH$S>o nmohmoM{dVo.
• öX`mÀ`m S>mdrH$S>Mm ^mJ \w$â\w$gmH$Sw>Z aº$ KoD$Z eara ^mJmH$S>o nwadR>m H$aVmV.
• \w$â\w$gr` amo{hUrcm gmoSw>Z ~mH$s gd© amohrUr AmŠgrOZ ẁº$ aº$ eara^mJmg nwadR>m H$aVmV.
• \w$â\wgr` {Zcmcm gmoSw>Z ~mH$s gd© {Zcm AmŠgrOZ ahrV aº$mcm öX`mH$S>o nmohM{dVmo.
• öX`mMo EH$ AmHw§$MZ d cJoM EH$ àgaU/{e{Wc hmoÊ`mg hmXuH$ dc` åhUVmV.
• Oa aº$ eara^mJmg nwadR>m hmoÊ`mAmYr \$º$ EH$XmM öX`mV àdoe H$arV Agoc Va Ë`mg EHo$ar

dc`mMo aº$m{^gaU åhUVmV. Oa XmoZXm OmV Agoc Va Xwhoar dc`mMo aº$m{^gaU åhUVmV.
• earamV {dQ>m_rZ K À`m A^mdm_wio aº$mMo gm§H$iU cdH$a hmoV Zmhr.
• dZñnVr _mVr cdU {daKicoë`m nmÊ`mcm Ðdm{^gaU nÜXVrZo _wimìXmao emofU H$aVmV.
• nmUr àH$mð> dm{hÊ`mìXmao (xylem vessels)  nmofH$ nXmW© agdm{hÊ`m ìXmao nwadR>m hmoVmV.
• dZñnVrV ~mînmoÀN>dmg Am{U A{^gaU g§ñWo_Ü ò g~§Y AgVmo.
• emókm§Zr E{\$S> {H$Q>H$mÀ`m gmhmæ`mZo agdm{hÊ`m ~Ôc _m{hVr {_i{dcr.

1. A{^gaU g§ñWm åhUOo H$m`? Vr gOrdmg H$emàH$mao Cn`moJr nS>Vo Vo {chm? (AS1)
2. ßcmg_m Am{U aº$m_Ü ò H$m` g§~§Y Amho? (AS1)
3. öX`mnmgwZ eara^mJmcm aº$nwadR>m H$moUH$moUVo ^mJ H$aVmV? (AS1)
4. Amnë`m earamVrc VrZ _w»` aº$dm{hÊ`mMr Zmdo gm§Jm?(AS1)
5. Amnë`m earamV gdm©V _moR>r amo{hUr H$moUVr? Vr _moR>r Agë`mMo H$maU H$m`?(AS1)
6. AmŠgrH$aU H$aÊ`mgmR>r aº$mcm KoD$Z OmUmar aº$dm{hUr H$moUVr?(AS1)
7. emofUZcrHo$V d ZrcmV AgwZ amo{hUrV AgUmar aMZm Ho$mUVr?(AS1)
8. ßcoQcogMo Cn`moJ {chm? (AS1)
9. Imcrc _Yrc \$aH$ gm§Jm?(AS1)

a) {gñQ>moc-S>m`ñQ>moc b) amo{hUr-{Zcm c)  àH$mð> -agdm{hÊ`m
10. _wiHo$emìXmao Ðdm{^gaU nÜXVrZo nmÊ`mMo emofU H$aÊ`mÀ`m nÜXVrMo dU©Z H$am?(AS1)
11. _wimMm Xm~ åhUOo H$m`? hm dZñnVrg H$gm Cn`moJr nS>Vmo?(AS1)
12. âbmò _ H$mhr àmUr Amhma åhUwZ godZ H$aVmV. `m {dYmZmMo Vwåhr g_W©Z H$m?(AS1)
13. Imcrc CVmam dmMwZ Am{U öX`mÀ`m ^mJmMr Zmdo {chm.(AS1)

AmnU nm{hcmoV H$s, öX` ñZm ẁ̀ wº$ Mma H$ßß`mV {d^mJcoco AgVo. H$moUVohr EImXr aMZm Or
XmoZ H$ßß`m§Zm doJir H$aVo Ë`mg goß§Q>_  (septum) åhUVmV. AmVm ̀ mVrc goßQ>m (septa)  Mo Zmd XoD$
`m.
a) XmoZ H${U©H$mcm {d^mJUmè`m nS>Úmcm  inter atrial septum åhUVmV.

Vw_À`m Aä`mgmV àJVr H$amVw_À`m Aä`mgmV àJVr H$amVw_À`m Aä`mgmV àJVr H$amVw_À`m Aä`mgmV àJVr H$amVw_À`m Aä`mgmV àJVr H$am
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b)  XmoZ OdZrH$m§Zm {d^mJUmè`m nS>Úmcm ___________åhUVmV.
c)  H${U©H$m Am{U Od{ZH$mcm {d^mJUmè`m nS>Úmcm________ åhUVmV.

XmoZ H$ßß`m§Zm OmoS>Umè`m {N>Ðmcm H$mhr Zmdo AmhoV.Vr Zmdo XoÊ`mMm à`ËZ H$é `m.XmoZ H$ßß`m§Zm OmoS>Umè`m {N>Ðmcm H$mhr Zmdo AmhoV.Vr Zmdo XoÊ`mMm à`ËZ H$é `m.XmoZ H$ßß`m§Zm OmoS>Umè`m {N>Ðmcm H$mhr Zmdo AmhoV.Vr Zmdo XoÊ`mMm à`ËZ H$é `m.XmoZ H$ßß`m§Zm OmoS>Umè`m {N>Ðmcm H$mhr Zmdo AmhoV.Vr Zmdo XoÊ`mMm à`ËZ H$é `m.XmoZ H$ßß`m§Zm OmoS>Umè`m {N>Ðmcm H$mhr Zmdo AmhoV.Vr Zmdo XoÊ`mMm à`ËZ H$é `m.
d)  COì`m H${U©H$m d COì`m Od{ZH$mcm OmoS>Umè`m {N>Ðmcm_______ åhUVmV.
e) S>mdr H${U©H$m d S>mdr OdZrH$mcm OmoS>Umè`m {N>Ðmcm ___________åhUVmV.

Or aMZm {N>Ðmcm PmH$Vo/ ~§X H$aVo Am{U EH$mM {XeoV nXmW© dhZ H$aVo. Ë`mg PS>nm åhUVmV.
AmVm öX`mVrc PS>nm§Zm Zmdo XoÊ`mMm à`ËZ H$é `m.AmVm öX`mVrc PS>nm§Zm Zmdo XoÊ`mMm à`ËZ H$é `m.AmVm öX`mVrc PS>nm§Zm Zmdo XoÊ`mMm à`ËZ H$é `m.AmVm öX`mVrc PS>nm§Zm Zmdo XoÊ`mMm à`ËZ H$é `m.AmVm öX`mVrc PS>nm§Zm Zmdo XoÊ`mMm à`ËZ H$é `m.
f) S>mdr H${U©H$m d S>mdr Od{ZH$m OmoS>rda Agcoë`m PS>nmcm____________åhUVmV.
g) COdr H${U©H$m d COdr Od{ZH$m OmoS>r darc PS>nmcm ___________åhUVmV.

14. Oa nm`mVrc {Zcm aº$dm{hÊ`mVrc PS>nm aº$mMm àdmh Wm§~dwZ eH$co Zmhr Va `mMm H$gcm
n[aUm_ hmoB©c? (AS2)

15. dZñnVrÀ`m _wiHo$e noerVrc noerÐdmMr JmT>Vm OmñV Pmë`mg H$m` hmoB©c?(AS2)
16. Om°ZZo H$mJXmMm H$n Am{U ßcmñQ>rH$À`m ZirZo ñQ>oVñµHo$mn Ho$co. Ë`mZo Vo H$go V`ma Ho$co Vo {chm?

(AS3)
17.  àH$mð>mìXmao dZñnVrV nmUr nwadR>m hmoVmo ho Xe©{dÊ`mgmR>r Vwåhr H$moUVm à`moJ H$amc?(AS3)
18. E{\$S> {H$Q>H$mda emókm§Zr Ho$coë`m à`moJmMm gmam§e H$moUVm?(AS3)
19. Vw_À`m emioVrc {eúmH$ qH$dm eoOmaÀ`m ì`º$sÀ`m aº$Xm~m~Ôc _m{hVr ¿`m. Ë`m Cƒ aº$Xm~

AgUmao H$_r aº$Xm~ AgUmao ì`º$s H$em n«H$maÀ`m àíZm§Zm Vm|S> XoV AmhoV gm§Jm? (AS4)
20. EHo$ar \o$arMo d Xþhoar \o$arMo aº$m{^gaU XmI{dUmar AmH¥$Vr H$mTw>Z Ë`m_Yrc \$aH$ {chm?(AS5)
21. nmZmVwZ ~mînmoÀN>dmg d _wimìXmao nmUr emofU H$aUmè`m Z_wZo AmH¥$Vr aoImQ>m? (AS5)
22. _mZdmVrc aº$m{^gaUmÀ`m aMZog Vwåhr H$emgmo~V VwcZm H$amc? (AS6)
23. {h_mo{\$br`m åhUOo H$m`?  (AS1)
24. öX`ñn§XZmda ì §̀J{MÌ H$mT>m? (AS7)
25. hm YS>m dmM{dë`mZ§Va d`ñH$ _mUgo àdmg H$aVm§Zm Vwåhr H$m` g„m Úmc?

1. H$mS>u`mH$ hm eãX H$moUË`m Ad`dmer g§~§YrV Amho? ( )
a) öX` b) {Zcm c) qc\ J«§Wr/emofag d) Ho$eZir

2. öX`mVrc H$moUË`m ^mJmV H$_r AmŠgrOZ ẁº$ aº$ AgVo? ( )
a) S>mdr H${U©H$m b) COdr H${U©H$m c) S>mdr Od{ZH$m d) a Am{U b

3. Imcrc n¡H$s H$moUVm ^mJ aº$ aº$m{^gaUmg {Z §̀ÌU H$aVo? ( )
a) amo{hUr b) {Zcm c) PS>n d) Ho$edm{hUr

`mo½` CÎmamMr {ZdS> H$am`mo½` CÎmamMr {ZdS> H$am`mo½` CÎmamMr {ZdS> H$am`mo½` CÎmamMr {ZdS> H$am`mo½` CÎmamMr {ZdS> H$am
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A4. Imcrc n¡H$s H$moUVo {dYmZ MyH$ Amho. ( )
a) n«H$mð> (xylem) Am{U agdm{hÊ`m XmoÝhr EH$_oH$m§da aMwZ EH$m ZirgmaIr aMZm V`ma hmoVo,Ago

adr åhUmcm
b) n«H$mð> (xylem)Am{U agdm{hÊ`m `m doJdoJù`m ZcrH$m ZmhrV Ago Om°Z åhUmcm.
c) n«H$mð> (xylem) Am{U agdm{hÊ`m {_iwZ EH$ ZcrH$mH$ma aMZm V`ma hmoVo, Ago gc_m åhUmcr.
d) Ë`mÀ`m AmH$mamcm AZwgéZ ZcrH$mH$ma åhQ>co Amho, Ago har åhUmcm.

5. E{\$S> {H$Q>H$ gm|S>ocm..............`mV _H$aag {_i{dë`mgmR>r KmcVmV. ( )
a) n«H$mð> (xylem) b) agdm{hÊ`m c) Ho$§{~`_ (cambium) d) ìhmñHw$ca ~§S>c (vascular bundle)

argg H$maH$ argg H$maH$ argg H$maH$ argg H$maH$ argg H$maH$ (The rhesus factor)

aº$mV Agcoë`m AmUIr EH$m à{VXohmcm (antigen) [agg H$maH$ åhUVmV. {~«Q>ZÀ`m 85% OZVoV
`m àH$maMo n«VrXoh aº$mV AmT>iwZ Amco. ̀ mg gd©àW_ [agg ZmdmÀ`m _mH$S>mÀ`m OmVrV AmT>iwZ Amco.
åhUwZ `mg n«{VXohmg [agg H$maH$ Ago Zmd XoÊ`mV Amco. aº$mV ho à{VXoh AgUmè`mg rhesus
positive (Rh+) Am{U ZgUmè`mg rhesus negative (Rh-) Ago AmoiIVmV. gmYmaUV:  Rh+
ì`º$sÀ`m ßcmO_mV ̀ m g§~§YrV n«{VaúmH$ ZgVmV. Oa  Rh- ì`º$sÀ`m aº$ Rh+ ì`º$scm {Xco Va$ Rh-
à{VaúmH$ {Z_m©U hmoD$Z Rh+aº$noerMm Zme H$aVmV. ho {eew_Ü`o {Vd« hmZr nmohmoM{dVo.

Oa Rh+ ì`º$sZo Rh- órer {ddmh Ho$cm Ë`m nmoQ>r OÝ_coë`m AmnË`mg Rh+ AgVo. J^m©e`mV
AgVm§Zm _mVmnmgwZ qnS>mg {Za§Va aº$ nwadR>m H$aÊ`mMr JaO ^mgVo. AmnË`mMo aº$ _mVoÀ`m aº$mV
{_giVo. Voìhm AmB©V n«{VaúmH$ {Z_m©U hmoVmV. Z§Va OÝ_Umao AmnË`  Rh+  Mo Agoc Va AmB©À`m earamV
n«{VXohmMr à_mU dmT>Vo. ho à{VXoh aº$mìXmao AmnË`mg nmohmoMë`mg Vo {Vd« aº${hUVoMo {eH$ma hmoVmV.
H$mhr doim J^©ómd, àmUr hmZr gwÜXm hmoÊ`mMr eŠ`Vm AgVo. Aem g§X^m©V n«{VaúmH$ H$mTw>Z
Q>mH$Ê`mgmR>r n{hco AmnË` Rh+ H$maH$ Agcoco n{hco AmnË` OÝ_VmM {d{eï> cg XoD$Z Z§Va
OÝ_Umè`m AmnË`mV hmZr hmoD$ Z ò `mgmR>r d¡ÚH$s` gmò  CncãY Amho.

n[a{eîR>-1n[a{eîR>-1n[a{eîR>-1n[a{eîR>-1n[a{eîR>-1
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n[a{eð> -2n[a{eð> -2n[a{eð> -2n[a{eð> -2n[a{eð> -2

W°cgo_r`m W°cgo_r`m W°cgo_r`m W°cgo_r`m W°cgo_r`m (Thalassemia)

W°cgo_r`m hm d§en§anaoZo `oUmam aº$mg§~YrV aomJ Amho. cmc aŠV noer_Ü`o {h_mo½cmo{~ZÀ`m
A^mdm_wio aº$hrUVm ̀ oVo. W°cgo_r`m aomJm_wio ì`º$sV {h_mo½cmo~rZMr CËnÎmr H$_r hmoVo. hm aomJ Aë\$m
Am{U {~Q>m Aem XmoZ àH$maMm AgVmo. {h_mo½cmo{~ZÀ`m àmoQ>rZ_Ü`o hmoUmè`m A^mdm_wio XomZ n«H$maMm
W°cgo_r`m aomJ hmoVmo. H$_r ñVamda AgUmè`m Agcoë`m aomJJ«ñV ì`º$s_Ü ò aº${hUVm, ̀ H¥$V, {nVme`mMm
AmH$ma dmT>Uo, amoJ{ZamoYH$ eº$s H$_r hmoUo, dmT> hiw hmoUo, hmS>o chmZ hmoD$Z {T>gwi hmoUo, öX`{dH$ma
BË`mXr cúmUo {XgwZ `oVmV.

W°cgo_r`mMr dmñV{dH$VmW°cgo_r`mMr dmñV{dH$VmW°cgo_r`mMr dmñV{dH$VmW°cgo_r`mMr dmñV{dH$VmW°cgo_r`mMr dmñV{dH$Vm ( ( ( ( (Facts about Thalassemia)

• W°cgo_r`m hm EH$ {Vd¥ d§enma§nmarH$, aº$mg§~§YrV amoJ Amho.
• OJmVrc EHw$U cmoH$ g§»`oV 4.5% cmoH$ W°cgo_r`m _mB©Za amoJmZo J«ñV AmhoV.
• 35 _rcr`Z ^maVr` `m W°cgo_r`m AgmYmaU amoJmMo {OÝg dmhH$ AmhoV.
• OJmV Xadfu A§XmOo cmImo ZdOmV {eew W°cgo_r`m `m AmOmamZoM OÝ_ KoVmV Agm A§XmO Amho.
• Amnë`m XoemV Xadfu 10,000 – 12,000 hOma _wco/_wcr W°cgo_r`m amoJmZo J«ñV OÝ_VmV.
• W°cgo_r`mÀ`m aomJJ«ñVmMm {OdUH$mi dmT>{dÊ`mgmR>r aº$~Xc H$amdo cmJVo. ho _mhJS>o CnMma

Amho.
• {ddmh, J ©̂YmaUoÀ`m AmYr, ~mim§VnUmZ§Va VnmgUr H$éZ AmH$cZ dmT>{dÊ`mZo aomJmMo {ZdmaU H$é

eH$Vmo.

W°cgo_r`mMm CnMma W°cgo_r`mMm CnMma W°cgo_r`mMm CnMma W°cgo_r`mMm CnMma W°cgo_r`mMm CnMma (Treatment )

W°cgo_r`mV dmT> H$_r AgUo, hmS>o {R>gwi hmoUo, cdH$a aomJmÀ`m Amhmar nS>Uo `mgmaIo cúmUm§Zo
nm{hë`m dfu AmoiIco Va `m amoJmMm CnMma H$aUo gmono OmVo. n{hë`m dfm©VM {h_mo½cmo{~ZMo à_mU
70% noúmm H$_r Pmë`mg _wcm§_wcrV dmT> I§S>rV hmoVmo. åhUwZ {Z`_rV aº$ ~XÊ`mMr {M{H$Ëgm H$amdr
cmJVo. OmJVrH$ Amoam½` g_ñ`m§À`m AmH$S>çmZwgma {h_mo½cmo{~ZMm ñVa 115-120 J«m_ {cQ>a {Q>H$dwZ
R>odUo Amho.  ̀ m {M{H$ËgoV _hËdmMo åhUOo, àË`oH$ Mma AmR>dS>çmVwZ EH$Xm JmT>Vm Agcoë`m aº$noerZm
earamV nmR>D$Z {M{H$Ëgm H$aVmV. _wi noerMo(stem cells) amonZ H$éZ W°cgo_r`m _oOa amoJmg ~ao H$é
eH$Vmo. ̀ m amoJmZo J«ñV _wcm_wcrÀ`m Ë`m§À`m CVr g_mZ AgUmè`m ZmVodmB©H$m nmgwZ ~moZ _°amod  (bone
marrow transplant) _Ü`o AgUmè`m cmc aº$ noerÀ`m _wi noetZm ~Xc H$éZ {M{H$Ëgm H$é eH$Vmo.SCERT T
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4
YS>mYS>mYS>mYS>mYS>m

H$moUË`mhr Z{dZ dñVwMr CËnÎmr Pmë`mg Ë`m gmo~VM ì`W© nXmWm©Mr gwÜXm {Z_m©U
hmoVmV. H$moUVmhr ì`W© nXmW© V`ma Pmë`m {edm` Z{dZ nXmW© {Z_m©U hmoD$ eH$V
Zmhr. `mM n«_mUo Amnco eara gwÜXm gOrd noerMm H$maImZm Amho. BVa gOrdmMo
gwÜXm AgoM Amho. àmÊ`m_Ü ò {Odà{H«$`m KS>V AgVm§Zm Amdí`H$ AgUmao nXmW©
{Z_m©U hmoV AgVmV. `mgmo~VM EH$ {Z`_rV A§VamZo ì`W© nXmW© gwÜXm V`ma hmoV
AgVmV.`m {df`r {dMma H$aVm§Zm Amnë`m _ZmV AZoH$ e§H$m {Z_m©U hmoVmV. CXmhUmV:
•  Ë`m§Mr CËnÎmr H$er hmoVo?
• `m_Ü ò H$moUH$moUVo nXmW© AgVmV?
• EH$ àmUr {d{^Þ n[apñWVrV CËnÞ H$aUmao ì`W© nXmW© EH$ gmaIoM AgVo H$m`?
• ì`W© nXmWm©Mr CËnÎmr Hw$R>o hmoV AgVo?

Aem àH$maMo àíZ g_OwZ KoD$ `m.
gd© g{Odm§Zm Ë`m§Mo ApñVËd {Q>H$dwZ R>odÊ`mgmR>r Am{U {Odà{H«$`m nwU© H$aÊ`mgmR>r

CO}Mr Amdí`H$Vm AgVo. ̀ m M` {H«$̀ m (anabolism) qH$dm AnM` {H«$̀ m (catabolism)
Agmo `m gdmªZm {_iwZ M`mnM` {H«$`m(metabolic activities) Ago åhUVmV. gd©
àmUr {Od à{H«$`m nwU© H$aÊ`mgmR>r {d{dY n«H$maÀ`m nXmWm©Mm Cn`moJ H$aVmV. Imcrc
{Od à{H«$ òV H$moUVo nXmW© {Z_m©U hmoVmV ho Vwåhr gm§Jw eH$mc H$m`?

 CËg©OZ - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV CËg©OZ - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV CËg©OZ - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV CËg©OZ - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV CËg©OZ - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV

{Od à{H«$`m{Od à{H«$`m{Od à{H«$`m{Od à{H«$`m{Od à{H«$`m CËnmXHo$CËnmXHo$CËnmXHo$CËnmXHo$CËnmXHo$

àH$me g§ícofU

ídgZ

nMZ

Vº$m Vº$m Vº$m Vº$m Vº$m -1
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• àmUr H$moUH$moUVo CËnmXHo$, BVa {H«$`m H$aÊ`mgmR>r Ë`mMm Cn`moJ H$aVmV?
• Ë`m nXmWm©Mo {dgO©Z Ho$co ZgVm H$moUH$moUVo CËnmXHo$ earamcm hmUr nmoh§Mdw

eH$Vmo?
• earamcm hmUr nmoh§M{dUmè`mZm amoO {dgOuV Ho$co Zmhr Va H$m` hmoB©c?

àmÊ`m_Ü ò {d{dY Ordà{H«$`m§Zm níMmV CËnÞ hmoV Agcoë`m {d{dY nXmWm©{df`r
{eHw$ `m. `m_Yrc hmZr H$aUmè`m nXmWm©Mo {dgO©Z H$aUo, H$m§{hZm Xþgè`m énmV
~XcdwZ Ë`mMr gmR>dZ H$éZ R>odVmV. åhUOo ho gd© CËnÞ Pmcoco ì`W© nXmW©M hmò .
àH$me g§ícofU {H«$`m qH$dm ídgZ {H«$`m `m _Ü ò CËnÞ hmoUmao dm ẁén ì`W© nXmW©
~mhoa H$go nmR>{dVmV Vo AmnU _mJrc YS>çmV {eH$cmo Amho. BVa {Odà{H«$`m_Ü ò
{Z_m©U Pmcoco ZÌOUr g§~§YrV nXmW© gwÜXm ~mhoa nmR>{dÊ`mMr Amdí`H$Vm AgVo.
cdUo A{YH$ Agcoco nmUr Am{U BVa nXmW© ~mhoa Q>mH$mdr cmJVo. {dgO©Z (excertion)
hm c°Q>rZ ^mfoVwZ Amcm Amho  ex  åhUOo ~mhoa ,crenere  åhUOo nmR>{dUo. {dgO©Z
hr EH$ gOrdmVrc {Od à{H«$`m Amho. åhUOo earamV V`ma hmoUmao ì`W© nXmW© `m§Zm
doJio H$éZ earamÀ`m ~mhoa nmR>{dco OmVo.

AmVm AmnU _mZdm_Ü ò {dgO©Z ì`dñWm H$go H$m ©̀ H$aVo Vo _m{hV H$éZ KoD$ ̀ m.
_mZdm_Yrc CËgO©Z _mZdm_Yrc CËgO©Z _mZdm_Yrc CËgO©Z _mZdm_Yrc CËgO©Z _mZdm_Yrc CËgO©Z (Excretion in Human Beings)

{d{dY {Od{H«$`m _Ü ò Ag§»` {H«$`m KS>V AgVmV. `m_Ü ò Cn`moJr nXmW© Am{U
eº$s {Z_m©U Ho$cr OmVo. åhUOo `mM doimV AZoH$ ~Xc g§̂ m{dVmV. CXmhaUmV
hm{ZH$maH$ nXmW© {Z_m©U hmoUo, nmÊ`mMr nmVir dmT>Uo, earamVrc Am`mo{ZH$ g_Vmoc
~XcUo BË`mXr. earamcm hmZr H$aUmao nXmW© ~mhoa Q>mH$mdo. earamMo g_Vmoc XmIm`cm
nm{hOo. earamVrc {d{dY ^mJm_Yrc ÐdmMr JmT>Vm ñWra R>odÊ`mcmM g_Vwë`Vm
(Homeostasin) Ago åhUVmV. Amnë`m earamV CËnÞ hmoUmè`m ì`W© nXmWm©V
H$m~©ZS>m` AmŠgmB©S> nmUr, ZÌmOU g§~§YrV ì`W© AgUmao A_moZr`m, ̀ war`m, ̀ w[aH$måc,
{nÎmag, a§JÐì`, OmñV n«_mUmV Agcoco cdUo dJ¡aoMm g_mdoe hmoVmo. `m gd© ì`W©
nXmWm©n¡H$s A_moZr`m hm gdm©V {dfmar Amho.

ho gd© ì`W©© nXmW© earamV H$moR>o V`ma hmoVmV? H$moR>o AgVmV? eara ̀ m gdmªZm H$go
gm_mdwZ KoVo? earamV `m§Zm H$em àH$mao AmoiIVmV?

gmaUr 2,3 _Ü ò EH$m ì`º$s g§~§YrV aº$ n[aúmm Am{U _wÌnarúmmMo {Z[aúmU H$am
(gmaUr2) aº$ Am{U _wÌm_Ü ò H$moU H$moUVo nXmW© AgVmV Ë`mMr _m{hVr H$éZ KoD$
`m. (24 Vmg _wÌ n[aúmm åhUOo EH$mM ì`º$snmgwZ 24 Vmgm§V g§nwU© Jmoim Ho$coë`m
_wÌmn¡H$s 100-150 _r.cr. _wÌ Z_wZm KoD$Z Ë`mMr n[aúmm Ho$cr OmVo. VnmgUrMo
{ZarjU H$am?
• aº$mV H$moUH$moUVo nXmW© AgVmV?
• _wÌm_Ü ò H$moUH$moUVo nXmW© AgVmV?
• aº$ Am{U _wÌm_Ü ò H$moUH$moUVo nXmW© AgVmV?
• ~aoM nXmW© ho aº$mV Am{U _wÌmV gwÜXm AgVmV.H$maU H$m`?
• aº$ Am{U _wÌm_Ü ò gmYmaU pñWVrnoúmm OmñV AgUmao nXmW© H$moUVo?
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 {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV76 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

gmaUr-2 : Ordagm`{ZH$ {d^mJgmaUr-2 : Ordagm`{ZH$ {d^mJgmaUr-2 : Ordagm`{ZH$ {d^mJgmaUr-2 : Ordagm`{ZH$ {d^mJgmaUr-2 : Ordagm`{ZH$ {d^mJ
Z_wZm : ßcmO_m/ {ga_ (aº$)Z_wZm : ßcmO_m/ {ga_ (aº$)Z_wZm : ßcmO_m/ {ga_ (aº$)Z_wZm : ßcmO_m/ {ga_ (aº$)Z_wZm : ßcmO_m/ {ga_ (aº$)

   n[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXV {ZH$mc{ZH$mc{ZH$mc{ZH$mc{ZH$mc `w{ZQ>`w{ZQ>`w{ZQ>`w{ZQ>`w{ZQ> gmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mU
½cwH$moO \$mñQ>tJ 82 mg/dl 60-100  (GOD POD)
gmoS>r`_ 137 mmoles/L 135-145
nmoQ>°{e_` 4.10 mmoles/L 3.5-5.0
ŠcmoamB©S>g 101 mmoles/L 95-106
ẁar`m 29 mg/dl 15-40

{H«$`Q>rZmB©Z 2.8. mg/dl 0.6-1.5
ẁarH$ Amåc 7.50 mg/dl 3.0-5.0

EHw$U H$mocoñQ́>mc 221 mg/dl 150-200
Q́>m½crgamB©S>g 167 mg/dl 60-200
H°$ëer`_ 9.40 mg/dl 8.0-10.5
\$m°ñ\$ag 4.50 mg/dl 3-4.5
EHw$U {~cwé~rZ 0.70 mg/dl 0.1-0.8
EHw$U àmoQ>rÝg 7.20 g/dl 6.0-7.5
Aë~w_rZ 4.60 g/dl 3.0-5.0

gmaUr-3 : Ordagm`{ZH$ {d^mJgmaUr-3 : Ordagm`{ZH$ {d^mJgmaUr-3 : Ordagm`{ZH$ {d^mJgmaUr-3 : Ordagm`{ZH$ {d^mJgmaUr-3 : Ordagm`{ZH$ {d^mJ
Z_wZm : _wÌ (cKdr)Z_wZm : _wÌ (cKdr)Z_wZm : _wÌ (cKdr)Z_wZm : _wÌ (cKdr)Z_wZm : _wÌ (cKdr)

   n[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXVn[aúmm /nÜXV {ZH$mc{ZH$mc{ZH$mc{ZH$mc{ZH$mc `w{ZQ>`w{ZQ>`w{ZQ>`w{ZQ>`w{ZQ> gmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mUgmYmaU n«_mU
24 Vmg àmoQ>rÝg 90 mg/day <100 mg
24 Vmg {H«$`Q>rZmB©Z 2.7 mg/day 1-2
24 Vmg H°$ëer`_ 305 mg/day Up to 200
24 Vmg \$m°ñ\$ag 0.8 mg/day upto 1g
24 Vmg ẁarH$ Amåc 800 mg/day upto 600

 BcoŠQ´>moc¡Q>g BcoŠQ´>moc¡Q>g BcoŠQ´>moc¡Q>g BcoŠQ´>moc¡Q>g BcoŠQ´>moc¡Q>g
gmoS>r`_ 140 mmol/L 125-250
nmoQ>°{e_` 50 mmol/L 25-100
Am°ñ_moc°crQ>r (EHw$U) 180 mosm/L 100-600
½cwH$moO 65 mg/dl 50-80
ŠcmoamB©S>g 128 mmol/L 120-130
ẁar`m 35 gm/day 20-30
m moles / L åhUOo {_cr _moëg/crQ>a> mg/dl  _rcrJ«m_ /S>ogr {cQ>a
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• H$moUH$moUVo ì`W© nXmW© earamÀ`m  ~mhoa Q>mH$Ê`mMr JaO AgVo?
• ho nXmW© H$emìXmao ~mhoa Q>mH$ë`m OmVmV?
• CËgO©Z H$aUmao nXmW© H$moUH$moUVo Ad`d doJio H$aVmV?
• earamVwZ ì`W© nXmW© ~mhoa Q>mH$m`cm nm{hOo Ago H$m åhUVm ¶oB©b?

_mZd CËgO©H$ ì`dñWm `mMr aMZm Am{U H$m`m©Mm Aä`mg Ho$ë`mg Amnë`mcm ho
gd© Mm§Jco cúmmV òB©c.
_mZdmVrc CËgO©H$ g§ñWm _mZdmVrc CËgO©H$ g§ñWm _mZdmVrc CËgO©H$ g§ñWm _mZdmVrc CËgO©H$ g§ñWm _mZdmVrc CËgO©H$ g§ñWm (EXCRETORY SYSTEM IN HUMAN BEING)

_mZdm_Ü ò gmYmaUV: {dgO©Z ho _wÌmìXmao qH$dm CËgO©H$ g§ñWoìXmao Ho$co OmVo.
`m_Ü ò _wÌqnS>mMr EH$ OmoS>r, _wÌdm{hUrMr EH$ OmoS>r, _wÌme` Am{U _ohZr( urethra)
dJ¡ao ̂ mJ AgVmV. AmH¥$Vr-4 Mo {Z[aúmU H$am. AmVm AmnU ~H$ar qH$dm _|T>r _Yrc
_wÌqnS>mÀ`m ~mø Am{U A§VarH$ aMZm d Ë`m§À`m H$m`m©Mm Aä`mg H$é ̀ m. H$maU _mZd
d `m§À`m _wÌqnS>mMr aMZm d H$m ©̀ gmaIo AgVo.

à`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vr

CÔoeCÔoeCÔoeCÔoeCÔoe: _wÌqnS>mÀ`m ~mø d A§Va aMZoMm Aä`mg H$aUo.
Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r : _Q>Z XþH$mZmVrc VmOr ~H$ar qH$dm _|T>rMr _wÌqnS> qH$dm
_wÌqnS>mMm 3D Z_wZm,VoOYma ãcoS>, Q́>o Am{U nmUr

AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:AmH¥ $Vr-1:
~H$arMo _wÌqnS>~H$arMo _wÌqnS>~H$arMo _wÌqnS>~H$arMo _wÌqnS>~H$arMo _wÌqnS>

AmH¥$Vr-2: ~H$arÀ`mAmH¥$Vr-2: ~H$arÀ`mAmH¥$Vr-2: ~H$arÀ`mAmH¥$Vr-2: ~H$arÀ`mAmH¥$Vr-2: ~H$arÀ`m
_wÌqnS>mMo C^m N>oX_wÌqnS>mMo C^m N>oX_wÌqnS>mMo C^m N>oX_wÌqnS>mMo C^m N>oX_wÌqnS>mMo C^m N>oX

{Z[aúmU H$aÊ`mMr nÜXV{Z[aúmU H$aÊ`mMr nÜXV{Z[aúmU H$aÊ`mMr nÜXV{Z[aúmU H$aÊ`mMr nÜXV{Z[aúmU H$aÊ`mMr nÜXV:  ~H$ar qH$dm _oT>rMo _wÌqnS> Jmoim H$éZ àW_ Ë`mcm
ñdÀN> nmÊ`mV YwdwZ Q>mH$m. OoUoH$éZ Ë`mdarc aº$ {ZKwZ OmB©c. ̀ mZ§Va Ë`mdarc
g§nwU© nmUr dmiwZ Joë`mZ§Va Vo EH$m Q́>o _Ü ò R>odm d H$miOrnwd©H$ {Z[aúmU H$am.
Vw_À`m dhrV Ë`m {Z[aúmUmMr Zm|X H$am. EH$m VoO ãcoS>À`m gmhmæ`mZo _wÌqnS>mcm
_YmVwZ C ô H$mnwZ Ë`m§À`m A§VJ©V {Z_m©UmMr (Ad`mdmMr) {Z[aúmU H$am.
`mgmR>r Vwåhr Vw_À`m {eúmH$mMo _XV ¿`m. [Z[aúmU Ho$coë`m ^mJm§Mr AmH¥$Vr
H$mTm.Ë`m AmH¥$Vr 1-2 gmo~V VwcZm H$am.
• _wÌqnS> H$moUË`m AmH$mamMo Amho.
• _wÌqnS>mMm a§J H$gm Amho?
• _wÌqnS>mÀ`m darc ^mJmcm H$moUVo Ad`d Owicoco Amho H$m`?
• _wÌqnS>mVrc A§VJ©V aMZm hr AmH¥$Vr-2 _Yrc aMZo gmaIr Amho H$m`?
• _wÌqnS>mÀ`m Cä`m N>oXmVrc daÀ`m ^mJmMm H$moUVm a§J Amho?
• _wÌqnS>mÀ`m Cä`m N>oXmV H$í¶m JS>X a§J H$moUË`m ^mJmV AmT>iVmo?
• _wÌme`mÀ`m dH«$ ^mJmVwZ {H$Vr ZcrH$m ~mhoa òV AmhoV?

Vw_Mo {Z[aúmU nwU© Pmë`mda E§Q>r~m°ŠQ>rar`c cmoeZZo hmV ñdÀN> YwÊ`mg
{dgé ZH$m.

AmVm _mZdr CËgO©Z g§ñWoMm Am{U Ë`mÀ`m H$m`m©Mm Aä`mg H$é `m.
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 {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV78 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

_wÌ{n§S> _wÌ{n§S> _wÌ{n§S> _wÌ{n§S> _wÌ{n§S> (Kidneys)
_mZdm_Ü ò dmcmÀ`m {~¶mÀ`m AmH$mamMo Am{U cmcga H$aS>çm a§JmMo XmoZ _wÌqnS>

AgVmV. ho CXa nmoIirV nmR>rÀ`m H$Ê`mÀ`m XomÝhr ~mOwcm EH$ EH$ H$_aoÀ`m WmoS>o da
AgVo. (AmH¥$Vr -3) COì`m ~mOwMo _wÌqnS> ho S>mì`m ~mOwÀ`m _wÌqnS>m noúmm WmoS>o Imcr
AgVo. Ago H$m AgVm `mMm {dMmam H$am?

_wÌqnS>mMr cm§~r 10 go._r. 5-6 go._r. é§X Am{U 4 go._r. OmS> AgVo. àË òH$
_wÌqnS> ho daÀ`m ~mOwcm A§VaJmoc (convex) Am{U AmVë`m ~mOwcm ~hrJmo©c
(concave) AgVo. COì`m ~mOwMo _wÌqnS> ho WmoS>o Imcr AgVo H$maU Ë`mÀ`m ~aÀ`m
~mOwcm `H¥$V (liver) AgVo. EH$Xm à`moJ emioVrc H¥$VrVrV eodQ>À`m àíZm§Mr
AmR>dU H$am. n«Ë òH$ _wÌme`mÀ`m AmVë`m ~mOwcm EH$ A§éX ìXma qH$dm {hëg ( hilus)
AgVmV. ̀ m {hëg _YwZM d¥H$ Y_Zr (renal artery) _wÌqnS>mV àdoe H$aVmV. Am{U
dH¥$ {eam(renal vein ) d _wÌdm{hUr ~mhoa nS>Vo. earamVrc {d{dY Ad`dmH$Sw>Z
{Z_m©U Pmcoco ì`W© Amåb¶wº$ aº$ dH¥$ Y_Zr ìXmao _wÌqnS>mV ̀ oVmV. Am{U Amåc ahrV
aº$ dH¥$ {eam Jmoim H$arV AgVo. earamVrc gd© Ad`dmH$S>wZ V`ma Pmcoco ì`W© nXmW©
_wÌqnS>mV Jmico OmVo Am{U ~mhoa nmR>{dco OmVo.

_wÌqnS>mMr A§Va aMZm _wÌqnS>mMr A§Va aMZm _wÌqnS>mMr A§Va aMZm _wÌqnS>mMr A§Va aMZm _wÌqnS>mMr A§Va aMZm (Internal structure of the kidney)
_wÌqnS>mMr A§Va aMZm g_OÊ`mgmR>r _wÌqnS>mÀ`m Cä`m N>oXmMo {Z[aúmU H$amdo

cmJVo. _wÌqnS>mÀ`m _Ü ò XmoZ ^mJ {XgVmV. JS>X Jìhmi a§JmÀ`m ^mJmcm ~møm§J
(cortex)  åhUVmV. Va {\$H$Q> A§YwH$ ^mJmcm {ZñH$ð> ( medulla) åhUVmV. àË òH$
_wÌqnS>mV gw_mao EH$ {_cr`Z noúmm OmñV (1.3 Vo 1.8 {_cr`Z) gwú_dH¥$ dm{hÊ`m
AgVmV. `m§Zm dH¥$ n[a_mU qH$dm Zo\«$m§Ýg (nephrons) Ago åhUVmV.

AmH¥$Vr-3: _wÌqnS>mMo ñWmZAmH¥$Vr-3: _wÌqnS>mMo ñWmZAmH¥$Vr-3: _wÌqnS>mMo ñWmZAmH¥$Vr-3: _wÌqnS>mMo ñWmZAmH¥$Vr-3: _wÌqnS>mMo ñWmZ

AmH¥$Vr-4: CËgO©Z g§ñWmAmH¥$Vr-4: CËgO©Z g§ñWmAmH¥$Vr-4: CËgO©Z g§ñWmAmH¥$Vr-4: CËgO©Z g§ñWmAmH¥$Vr-4: CËgO©Z g§ñWm

‘hmamo{hUr‘hm{Zbm

dH¥$ Y_Zr

S>mdo _wÌ{n§S>

dH¥$ {eam

_wÌme`
_wÌme`mV
_wÌdm{hUrMo CKS>Uo

_ohZr
~mhoaMm añVm

AS´>rZc J«§Wr

S>mdr
_wÌdmhrUr
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Zo\«$m§ZMr aMZm Zo\«$m§ZMr aMZm Zo\«$m§ZMr aMZm Zo\«$m§ZMr aMZm Zo\«$m§ZMr aMZm (Structure of nephron)
àË òH$ Zo\«$mZ_Ü ò XmoZ _w»` ^mJ AgVmV. 1) _mcnrOr`Z eara (malpighian) 2)

dH¥$dm{hUr (renal tubule)
_mcnrOr`Z eara _mcnrOr`Z eara _mcnrOr`Z eara _mcnrOr`Z eara _mcnrOr`Z eara (Malpighian body):  Zo\«$mZÀ`m eodQ>À`m Q>omH$mcm EH$ é§X H$nmgmaIr
aMZm AgVo. Ë`mcm ~mo_Ýg H$m°ngwc ( Bowman’s capsule) Ago åhUVmV. ̀ m_Ü ò AgUmè`m
aº$ Ho$edm{hÊ`mÀ`m Omù`m aº$Ho$edmhÊ`mMo JwÀN> (glomerulus) Ago åhUVmV.~mo_Ýg
H°$ngwc Am{U aº$ Ho$edm{hÊ`mMo JwÀN> {_iwZ _mcnrOr`Z eara V`ma hmoVo. ½co_oécgMm
{dH$mg(Glomerulus)Andmhr amo{hUrH$m(afferent arteriole)nmgwZ hmoVo. ̀ mnmgwZ A{^dmhr
amo{hUrH$mefferent arteriole{Z_m©U hmoVo.
•  Andmhr amo{hUrH$m efferent arteriole Ë`mg A{^dmhr amo{hUrH$m  afferent arteri-

ole noúmm H$_r H$m Amho `mMm {dMma H$am?
Andmhr amo{hUrH$m Mm ì`mg A{^dmhr amo{hUrH$m noúmm H$_r Agë`m_wio ½cmo_oécg

X~md {Z_m©U hmoD$Z Ë`m_Ü ò nXmWm©Mo JmiU hmoVo. ~mo_Ýg H°$ngwc À`m q^Vr squamous
epithelial noerÀ`m Omù`mZo ~Zco AgVo. `mcm nmoS>mogmB©Q> noer åhUVmV. nmoS>mogmB©Q> noer
_Ü ò gwú_a§Y«o AgVmV.Á`m_wYZ nXmW© JmiwZ ½cmo_oéëg _YwZ ~mhoa nmR>{dVmV.

dH¥$dm{hUr(dH¥$dm{hUr(dH¥$dm{hUr(dH¥$dm{hUr(dH¥$dm{hUr(Renal tubule): dH¥$dm{hUr _Ü ò VrZ ^mJ AgVmV. 1). àmo³gr‘b H$moÝdyë¶wQ>oS>
Q>çw~yb (Proximal Convoluted Tubule (PCT)  2). byn Am°’$ hoÝbo (Loop of Henle) Oo
U AmH$mamMo AgVo. 3). {S>ñQ>b H$moÝdyë¶wQ>oS> Q>çw~yb (Distal Convoluted Tubule (DCT).

S>m`ñQ>c H$ÝdwcoQ>oS> Zir ho H$coŠQ>tH$ Zir _Ü ò CKS>Vo. H$coŠQ>tJ Zir {nam°_rS> Am{U
H°$crgog V`ma H$éZ eodQ>r nocdrg(Pelvis) _Ü ò CKS>Vo Am{U noc{dg _wÌdm{hUrV CKS>Vo.

 Andmhr amo{hUrH$m nmgwZ {Z_m©U Pmcoë`m gd© JomcmH$ma OmirZo dH¥$ dm{hUr PmHcocr
AgVo. gd© noarQ>çw~ca H°$nrcarg {_iwZ dH¥$ {eam V`ma H$aVmV.
• Zo\«$mZcm _wÌqnS>mMo {Z_m©UmË_H$ Am{U {H«$`mË_H$ n«_mU H$m åhUVmV?

~mï>m§J

dH¥${eam

{Zð>m§J

dH¥$dm{hUr

_wÌdm{hUrZo\«$m§Z

~mo_Ýg H°$ngwc
first convoluted tubule

second convoluted
tubule

collecting duct

capillary network

aº$Ho$edm{hUrMo JwÀN>

_mc{nOr`Z eara

{

AmH¥$Vr-5: _wÌqnS>mMr A§Va aMZmAmH¥$Vr-5: _wÌqnS>mMr A§Va aMZmAmH¥$Vr-5: _wÌqnS>mMr A§Va aMZmAmH¥$Vr-5: _wÌqnS>mMr A§Va aMZmAmH¥$Vr-5: _wÌqnS>mMr A§Va aMZm
AmH¥$Vr-6: Zo\«$mZMr aMZmAmH¥$Vr-6: Zo\«$mZMr aMZmAmH¥$Vr-6: Zo\«$mZMr aMZmAmH¥$Vr-6: Zo\«$mZMr aMZmAmH¥$Vr-6: Zo\«$mZMr aMZm

noc{dg

hoÝcrg cwn

Andmhr amo{hUrH$m
A{^dmhr amo{hUrH$m

noëdrg

H°$brH$g
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_wÌ V`ma hmoÊ`mMr nÜXV _wÌ V`ma hmoÊ`mMr nÜXV _wÌ V`ma hmoÊ`mMr nÜXV _wÌ V`ma hmoÊ`mMr nÜXV _wÌ V`ma hmoÊ`mMr nÜXV (Mechanisms of urine formation)

_wÌ V`ma hmoÊ`mMr Mma Q>ßno AmhoV. i. Glomerular filtration, ii.Tubular
reabsorption, iii. Tubular secretion and iv.Concentration of urine

i) ½cmo_oéca {\$cQ´>oeZ ½cmo_oéca {\$cQ´>oeZ ½cmo_oéca {\$cQ´>oeZ ½cmo_oéca {\$cQ´>oeZ ½cmo_oéca {\$cQ´>oeZ (Glomerular filtration)
dH¥$dm{hUr _YwZ ½cmo_oéca _Ü ò gwú_ aº$ dm{hÊ`mìXmao aº$ dmhV AgVo. Zo\«$m§Z _Yrc

½cmo_oéc_ {\$cQ́>oeZ Xe©{dUmao AmH¥$Vr -7 nhm Am{U Imcrc àíZm§Mr CËVao XoÊ`mMm à`ËZ
H$am.
• Andmhr amo{hUrH$m qH$dm A{^dmhr amo{hUrH$m n¡H$s H$moUmMm ì`mg OmñV Amho?
• ½cmo_oéëg H°$ngwc _Ü ò H$moUVo nXmW© Jmico OmVo?
ii) Q>çw~wca [a-A~gmaneZ Q>çw~wca [a-A~gmaneZ Q>çw~wca [a-A~gmaneZ Q>çw~wca [a-A~gmaneZ Q>çw~wca [a-A~gmaneZ (Tubular Re-absorption )
½cmo_oéca OmirìXmao {Z_m©U hmoUmè`m _wÌm§Zm àmW{_H$ _wÌ Ago åhUVmV.ho agm`{ZH$ Ñï>`m
aº$mg_mZ AgVo. àmW{_H$ _wÌmV aº$noer amhV Zmhr. ho _wÌ  àmo³gr‘b H$moÝdyë¶wQ>oS>
(Proximal Convoluted) dm{hUr _Ü ò nmR>{dco OmVo. àmW{_H$ _wÌm_Yrc earamcm Amdí`H$
AgUmao nXmW© noarQ>çw~ybma ZoQ>dH©$ (Peritubular Network) _Ü ò nwZ: emofU Ho$ë`m OmVo.
• AmnU Oa OmñV nmUr {nco Va OmñV _wÌ {dgOuV hmoVo H$m?
• H$moUH$moUVo nXmW© àmo³gr‘b H$moÝdyë¶wQ>oS> (Proximal Convoluted (PCT) _YwZ  noarQ>çw~ybma

ZoQ>dH©$ (Peritubular Network) _Ü ò nwZ: emofco OmVo?
iii) Q>çw~wca grH«o$eZ Q>çw~wca grH«o$eZ Q>çw~wca grH«o$eZ Q>çw~wca grH«o$eZ Q>çw~wca grH«o$eZ (Tubular secretion)

PCT _Ü ò nwZ:emofU Pmë`mZ§Va _wÌ hoÝcrg cwn (Loop of Henle) _YwZ DCT _Ü ò
nmR>{dë`m OmVo. òWo A{YH$ n«_mUmV Agcoco nmoQ>°{e`_, gmoS>r`_,ŠcmoamBS>, hm`Ś>moOZ,
Am`Z n¡H$r noarQ>çw~ybma H$°nr„oarg (Peritubular Capillaries) _YwZ  DCT _Ü ò ódV
AgVmV. `m_wio _wÌmMr pH qH$_V g_Vwë` hmoVo. àmo³gr‘b H$moÝdyë¶wQ>oS> (Proximal
Convoluted) _Ü ò gwÜXm Q>çw~ybma goH«o$eZ (Tubular Secretion) WmoS>çm n«_mUmV hmoV
AgVo. AmH¥$Vr -7 _Ü ò Q>çw~ybma goH«o$eZ (Tubular Secretion {Z[aúmU H$am.
• DCT _Ü ò H$moUË`m nXmWm©Mo ódZ hmoVo?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
40 dfm©À`m d`mZ§Va Odi Odi gdmª_Ü ò àVr 10 dfm©cm 10% Zo\«$mZ H$_r hmoV AgVmV.

iv) _wÌmMr JmT>Vm _wÌmMr JmT>Vm _wÌmMr JmT>Vm _wÌmMr JmT>Vm _wÌmMr JmT>Vm (Concentration of urine)
75 % nmUr Agcoco Zo\«$sH$ {’$ëQ́>oQ>$  (Filtrate) ho àmo³gr‘b H$moÝdyë¶wQ>oS> (Proximal

Convoluted) _Ü ò nwZ:emofU Ho$ë`m OmVo. filtrate  _Yrc 10% nmUr A{^gaU nÜXVrZo
hoÝcrg cwnÀ`m ^mJmV nmR>{dco OmVo. Z§Va dmgmoàogrZ hm‘m}Z (Vasopressin Hormone)
À`m CnpñWVrV _wÌmMr JmT>Vm hr g§J«mhr ZmbrHo$À¶m (Collecting Tubes) À`m ̂ mJmV V`ma
hmoVo.
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{Vd« _wÌ Ooìhm ~mhoa nmR>{dco OmVo VoìhmM hm_m}ÝgMo ódZ hmoVo. OmñV nmUr
{në`mZ§Va vasopressin hormone H$m ódV Zmhr `mMm {dMmam H$am? ì`mgàmogrZ
hm_m}Ýg AZwnpñWVr_Ü ò gm¡å` _wÌmMr {Z_uVr hmoVo. earamMm A{^gaU {Vd«Vm H$m`_
amIÊ`mgmR>r hm_m}Ýg H$m ©̀ H$arV AgVo. ì`mgmon«ogrZ hm_m}ÝgÀ`m A^mdm_wio A{YH$ _wÌ
{dgO©Z Zoh_r Zoh_r _wÌ ̀ oUo Am{U gm¡å` _wÌmMr {Z_uVr hmoV AgVo. ̀ mcmM S>m`~oQ>rg
B§grnrS>g(diabetes insipidus) Ago åhUVmV.
• {hdmù`m_Ü ò A{YH$ doi _wÌ{dgO©Z H$amdo cmJVo `mMo H$maU H$m`?
• Oa nmÊ`mMo nwZ:emofU Pmco Zmhr Va H$m` hmoB©c?

AmVm AmnU CËgO©Z g§ñWoVrc Cacoë`m ^mJm {df`r MMm© H$é `m.

2. _wÌdm{hUr _wÌdm{hUr _wÌdm{hUr _wÌdm{hUr _wÌdm{hUr (URETERS)

nm§T>è`m Aé§X añË`mÀ`m Am{U ñZm ẁ_` ~Zcoë`m _wÌdm{hUrMr EH$ OmoS>r AgVo.
_wÌ dm{hUrMr cm§~r 30 go._r. AgVo. àË òH$ _wÌdm{hUr ho _wÌqnS>mÀ`m IùJm
(hilus) `m ^mJmVwZ ~mhoa òV AgVo. hr ImcÀ`m ^mJmV dmhV OmD$Z _wÌmem`
CKS>Vo. _wÌ dm{hÊ`m _wÌqnS>mnmgwZ _wÌ _wÌmem`mV dmhþZ AmUVmV. _wÌdm{hUrVrc
noarñQ>mcgrg(peristalsis) hmcMmcr_wio _wÌ _wÌe`mV nmohMV AgVo.

i) Glomerular Filtration: Andmhr amo{hUrH$m Aé§X Agë`m_wio
VoWrc {Z_m©U Pmcoë`m Xm~mZo aº$ ½cmo_oécag _Ü ò dmhV
AgVo. `mMoM \$crV åhUOo Pressure Filtration qH$dm Ultra
Filtration hmò . ì`W© na_mUw nmofH$ na_mUw (¶w[a¶m, ¶warH$
E{gS>, ½bwH$moO, E{‘Zmo EgrS²>g, bdU Am{U nmÊ¶mMr MmiUr
hmoD$Z ~mo_Ýg H°$ngwc _Ü ò nmR>{dco OmVo.

ii)Tubular reabsorption:
àmW{_H$ _wÌmV AgUmao Cn ẁº$
peritubular capillaries _Ü`o
nwZ:emofrV hmoVo Ogo ½cwHo$mO,
A_rZmo Amåc, {OdgËd gr,
nmoQ>°{e`_, H°$ë`{e`_, gomS>r`_
ŠcmoamoamB©S> Am{U 75% nmUr
`m§Mo nwZ:emofU hmoV AgVo.

iii) Tubular secretion:aº$
Ho$edmhÊ`m _YwZ _wÌ dm{hUr_Ü ò
ì`W© nXmWm©Mo ódU hmoV AgVo.
aº$mV AgUmao ̀ war`m, ̀ warH$ Amåc,
H« $r`Q>rZmB ©Z, _rR>mMo Am`Z
nmoQ>m°{e`_, hm`S´>moOZ Am`mZ ho
gd© aº$mVrc ì`W© nXmW© ~mhoa
Q>mH$co OmVo. `m_wio _wÌmMr pH
qH$_V Am{U _wÌmMr JmT>Vm H$m`_
amIÊ`mg _XV hmoVo.

AmH¥$Vr-7: _wÌ V`maAmH¥$Vr-7: _wÌ V`maAmH¥$Vr-7: _wÌ V`maAmH¥$Vr-7: _wÌ V`maAmH¥$Vr-7: _wÌ V`ma
hmoÊ`mMr nÜXVhmoÊ`mMr nÜXVhmoÊ`mMr nÜXVhmoÊ`mMr nÜXVhmoÊ`mMr nÜXV

DCT

PCT

½cmoo_oécg

hoÝbrg byn

Andmhr
amohUrH$m

g§J«mhr
{Zbm

g§J«mhr
Z{bH$m
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{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am

3. _wÌme` _wÌme` _wÌme` _wÌme` _wÌme` (URINARY BLADDER)
_wÌme` nmVi nS>Xm Agcoco, {n$`a \$imÀ`m AmH$mamMr EH$ {nedr gmaIr aMZm

Amho. _wÌme` ho CXamÀ`m H$Q>r àXoemV ñWrV AgVo. _wÌdm{hUr ìXmao AmUcoco _wÌ ̀ oWo
gmR>{dco OmVo. _wÌme`m_Ü ò Odinmg 300-800 _r.cr. _wÌ VmËnwaVo gmR>{dco OmVo.
4. _ohUr _ohUr _ohUr _ohUr _ohUr (URETHRA)

_wÌme`mVwZ _wÌ ~mhoa Q>mH$Umar hr EH$ Zir Amho. _wÌme`mÀ`m eodQ>r ẁaoW«m
CKS>Ê`mÀ`m OmJr ñ\«$s̈ŠQ>a (sphincter) ñZm ẁMr [äJ AgVo. Á`m_wio Ë`mÀ`m hmcMmcrda
{Z §̀ÌU R>odVo. ór_Ü ò ̀ waoW«mMr cm§~r 4 go._r. AgVo Am{U nwéfm_Ü ò 20 go._r. cm§~
AgVo. `mcm doñQwcm Ago åhUVmV. ór_Ü ò ẁaoW«m Am{U OZZ dm{hUr doJir AgVo.
n§aVw nwéfm _Ü ò ẁaoW«m Am{U OZZ dm{hUr hr EH$M AgVo Vrcm _wÌ OZZ dm{hUr
(urino-genital duct) Ago åhUVmV.
_wÌ {dgO©Z _wÌ {dgO©Z _wÌ {dgO©Z _wÌ {dgO©Z _wÌ {dgO©Z (MICTURITION)

_wÌ ho _wÌem`mV VmËnwaVo Wm§~{dco OmVo. _wÌme`mVwZ _wÌ ~mhoa ̀ oÊ`mÀ`m {R>H$mUr
JmocmH$ma ñ\«$s̈ŠQ>a ñZm ẁÀ`m XmoZ OmoS>çm AgVmV. _wÌ _wÌmÀ`m énmV ̂ ao n ª̀V ̀ m OmoS>çm
g§Hw$MrV AgVmV. ̀ m_wio a§Y« ~§X AgVo. Ogo _wÌ _wÌme`mV O_m hmoVo. Vgm _wÌme`mÀ`m
q^Vrda Xm~ nSw>Z Ë`m VmUë`m OmVmV. `m_wio Ag§H$ënrV darc JmocmH$ma ñ\«$s̈ŠQ>a
ñZm ẁ {T>co hmoVo na§Vw ImcMo ñ\«$s̈ŠQ>a ñZm ẁ Vm~m R>odwZ _wÌ {dgO©Zmda Vm~m R>odVo. na§Vw
chmZ _wcm§_Ü ò Aem àH$maMm Vm~m ZgVmo. n§aVw d`mZwgma _wÌ {dgO©Zmda Vm~m R>odVm
òVmo.

_wÌme`m _Ü ò OmñVrV OmñV 700-800 _r.cr. _wÌ gmR>dw eH$Vmo. na§Vw Odinmg
300-400 _r.cr. _wÌ _wÌme`mV O_m Pmë`mda _wÌme` \w$JVo d Ë`mÀ`m q^Vr _Yrc
ñQ́>oM noer CÎmoOrV hmoD$Z _|Xþcm gwMZm XoVmV. `m_wio _wÌ {dgO©ZmMr BÀN>m {Z_m©U
homVo. _wÌme`mÀ`m Am§Hw$MZmZo _wÌ ~mhoa Q>mH$ë`m OmVo. `m {H«$ òcmM _wÌ {dgO©Z
(micturition) Ago åhUVmV. _mZd amoO Odinmg 1.6 Vo 1.8 crQ>a _wÌ {dgO©Z
H$arV AgVmo. na§Vw Á`mdoir nmUr, \$imMo ag, Ðd nXmW© OmñV à_mUmV KoVë`mg
OmñV Am{U H$_r KoVë`mg H$_r n«_mUmV _wÌ {dgO©Z hmoV AgVo.

• noetZm {dgO©Z {H«$`m Amdí`H$ AgVo H$m?
• nmUr OmñVrV OmñV nrÊ`mg Amnë`mcm g„m H$m XoVmV?
• 15 Vo 16 dfm© n ©̀VMo H$mhr _yco amÌr PmonrV cKdr H$aVmV `mMo H$maU H$m`?

_wÌmMo KQ>H$ _wÌmMo KQ>H$ _wÌmMo KQ>H$ _wÌmMo KQ>H$ _wÌmMo KQ>H$ (Composition of urine)
ho {\$H$Q> {ndù`m a§JmMo Ðì` Amho. Á`m à_mUo aº$m_Ü ò {h_mo½cmo{~Z_wio aº$mcm

cmc a§J òVmo, Ë`mM à_mUo _wÌm_Ü ò ẁamoH«$mo_ `m nXmW©_wio _wÌmcm a§J òVmo. gmYmaU
_wÌmMo KQ>H$ ho AZoH$ KQ>H$mda AmYmarV AgVo. Ogo OmñV à_mUmV àmoQ>rÝg Agcoco
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AÞ ImUmè`m ì`º$scm _wÌmV ẁar`m OmñV AgVmo.H$maU àmoQ>rÝg nMZ {H«$ òÀ`m doiog
`H¥$Vm_Ü ò S>r A_m¶ZoeZ {H«$ ò_wio OmñV à_mUmV ̀ war`m V`ma hmoVmo. {nï>_` nXmWm©Mo
godZ H$aÊ`mÀ`m ì`º$sÀ`m _wÌmV gmIaoMo à_mU OmñV {XgwZ òVo. ÐdnXmWm©Mo qH$dm
nmUr AgUmao nXmW© A{YH$ à_mUmV godZ H$aUmè`m ì`º$sÀ`m aº$mV nmÊ`mMo à_mU
dmT>Vo. Ë`m_wio gwÜXm cKdrcm OmñV doim Omdo cmJVo.

_wÌm_Ü ò 96% nmUr 2.5% H$m~©Z nXmW© ( ẁar`m, ̀ war`m EgrS>, H«o$`Q>rZ, H«o$`Q>rZmB©Z,
nmÊ`mV {daKiUmao nXmW©, hm_mo©Ýg Am{U oxalates BË`mXr) Am{U 1.5% AH$m~©{ZH$
nXmW© (gmo{S>¶‘ ³bmoamB©S>, ’$mñ’o$Q>, gë’o$Q> ‘°¾o{e¶‘, H°$ëer¶‘, Am¶mo{OZ) AgVmV.
_wÌ àW_ Amåc Y_u (60) Agco Var Z§Va Vo úmma ẁº$ ~ZVo H$maU ẁar`mMo {dKQ>Z
hmoD$Z A_moZr`m V`ma hmoVo.
• XmoÝhrhr _wÌqnS> H$m_ Z Ho$ë`mg H$m` hmoB©c?

_wÌqnS>mÀ`m H$m_ Z H$aÊ`mcm B§‹S> ñQ>oO [aZmb {OgrO  (ESRD)Ago åhUVmV.
_wÌqnS>mMr H$m_ H$aÊ`mÀ`m {H«$`m ~§X nS>ë`mg earamV nmUr ì`W© nXmW© O_m hmoVmV.
`m Xeocm ẁao_r`m(uremia) Ago åhUVmV. hmVnm` gwOVmV, aº$ ewÜX Z Pmë`mZo
H$_Omoa nUm òVmo, WH$ë`mgmaIo dmQ>Vo H$maU Vw_À`m earamcm H$m ©̀ H$aÊ`mgmR>r ewÜX
aº$mMr JaO AgVo. ̀ mda H$mhr Cnm` AmhoV H$m`? AmVm AmnU H¥${Ì_ _wÌqnS>m{df`r
_m{hVr {_idw `m.

S>m`crgrg-H¥${Ì_ _wÌqnS> S>m`crgrg-H¥${Ì_ _wÌqnS> S>m`crgrg-H¥${Ì_ _wÌqnS> S>m`crgrg-H¥${Ì_ _wÌqnS> S>m`crgrg-H¥${Ì_ _wÌqnS> (Dialysis Artificial Kidney)

{OdZ OJÊ`mgmR>r _wÌqnS>mMr \$ma _moR>r ŵ{_H$m
AgVo. na§Vw BZ\o$ŠeZ Cƒ aº$Xm~, _Yw_oh qH$dm _wÌqnS>mV
aº$ dmhÊ`mg AS>Wim hmoVo. ̀ m _wio {dfmar nXmW© V`ma
hmoD$Z _¥Ë ẁ g§̂ m{dVmo. Ooìhm XmoÝhrhr _wÌqnS> H$m_ H$arV
Zmhr. Voìhm Ë`m ì`º$s_Ü ò aº$mMo ewÜXrH$aU H$aÊ`mgmR>r
S>m`crgrg _erZMm Cn`moJ hmoVmo. H¥$Ìr_ nÜXVrZo aº$mMo
ewÜXrH$aU H$aÊ`mÀ`m à{H«$`ocm {h_moS>m`{ccrg
(haemodialysis) Ago åhUVmV.`m à{H«$ òV aº$mcm
EH$m _w»` Y_ZrìXmao ~mhoa H$mTw>Z Ë`m_Ü ò aº$mcm KQ>
Z hmoD$ XoUmao H$maH$ Ogo honmarZ( heparin) {_giwZ
S>m`cmPa  (dialyzer) ̀ §Ìm_Ü ò nmR>{dVmV. S>m`crcrg
§̀Ìm_Ü ò H$mhr Imoë`m qH$dm ZcrH$m AgVmV. ̀ m ZcrHo$VwZ S>m`cmB©OS> Ðmd O_m R>odco

OmVo. EH$m nmVi nS>ÚmZo ZcrHo$Vrc S>m`cmB©S> X«md Am{U aº$ doJio Ho$co OmVo.
ZcrHo$_Ü ò dmhUmao aº$ Am{U ZcrHo$~mhoa AgUmao S>m`cmB©S> Ðd AgVmV. ̀ m_Ü ò EH$
gmaIoM KQ>H$ AgVmV. Ðd ZÌ ẁº$ nXmW© ì`W© nXmW© {edm` S>m`cmBS>  ÐmdZm_Ü ò
ZÌ ẁº$ nXmW© Zgë`m_wio S>m`cmB©Oa _Ü ò aº$ dmhV AgVm§Zm ZÌ ẁº$ ì`W© nXmW©
H$mTw>Z aº$ ewÜX H$aVmV. ̀ m à{H«$ òcmM S>m`crgrg Ago åhUVmV. hr à{H«$`m _wÌqnS>mV
hmoUmè`m {H«$ ò g_mZ AgVo. n§aVw òWo nwZ:emofU hmoV Zmhr. ewÜX Ho$coco aº$m nwÝhm
EÝQ>r-honm{aZ [_giwZ earamV EH$m {eaoìXmao nmR>{dco OmVo. àË òH$ doiog S>m`crgrg

AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:
S>m`bo{ggS>m`bo{ggS>m`bo{ggS>m`bo{ggS>m`bo{gg Dialysis
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 {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV84 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

AmH¥$Vr-10: \w$â\w$g, ËdMmAmH¥$Vr-10: \w$â\w$g, ËdMmAmH¥$Vr-10: \w$â\w$g, ËdMmAmH¥$Vr-10: \w$â\w$g, ËdMmAmH¥$Vr-10: \w$â\w$g, ËdMm

nwU© hmoÊ`mgmR>r 3 Vo 6 Vmg doi cmJVmo. _wÌqnS> H$m_ Z H$aUmè`m OJmVrc hOmamo
amo½`mda hr à{H«$`m Cn`moJmV AmUcr OmV Amho.
• _wÌqnS> H$m_ Z H$aUmè`m ì`º$s_Ü ò {XK©H$mcrZ H$moUVm Cnm` Amho H$m`?

Dr. Mmëg© hâZmoJbMmëg© hâZmoJbMmëg© hâZmoJbMmëg© hâZmoJbMmëg© hâZmoJb

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
n{hcr _wÌqnS> amonZ eó{H«$`m 1954 _Ü ò g_én Owù`m _wcm§_Ü ò

dmqeJQ>Z _Yrc (A_oarH$m) S>m°. Mmc©g hâZmoJc( Dr. Charles Hufnagel
`m§Zr `eñdr Ho$cr. Amnë`m XoemV gd© àW_ 1 {S>g|~a 1971 _Ü ò
{¼íMZ d¡Ú{H$` _hm{dÚmc` do„xa ( Vm{_cZmSw>) òWo _wÌqnS> amonZ
(kidney transplantation) eñÌ{H«$`m H$aÊ`mV Amcr.

_wÌqnS>mMo amonZ _wÌqnS>mMo amonZ _wÌqnS>mMo amonZ _wÌqnS>mMo amonZ _wÌqnS>mMo amonZ (Kidney transplantation)
_wÌqnS> H$m_ Z H$aUmè`m§Zm {XK©H$mcrZ Cnm` åhUOoM _wÌqnS>mMo amonZ hmò . Á`m

ì`º$s_Ü ò _wÌqnS> H$m_ H$arV Zmhr Ë`mÀ`m OdiÀ`m ZmVodmB©H$m (XmVm) H$Sw>Z Mm§Jco
H$m_ H$aUmao _wÌqnS> doJio H$aVmV. _wÌqnS> KoUmè`m§À`m earamcm Vo _wÌqnS> Mm§Jco
OwwidwZ KoÊ`mgmR>r qH$dm AmVë`m g§ñWoer ZH$mamË_H$ H$m ©̀ Z H$aÊ`mgmR>r AVr
OdiÀ`m ZmVodmB©H$mMo _wÌqnS> XmZ H$am`Mo AgVo. na§Vw AmOÀ`m AmYw{ZH$ d¡Ú{H$`
V§ÌkmZm_wio _wÌqnS> amonZ eó{H«$ òÀ`m `emV dmT> Pmcr Amho.

AmH¥$Vr-9: _wÌqnS>mMo amonZAmH¥$Vr-9: _wÌqnS>mMo amonZAmH¥$Vr-9: _wÌqnS>mMo amonZAmH¥$Vr-9: _wÌqnS>mMo amonZAmH¥$Vr-9: _wÌqnS>mMo amonZ

• _wÌqnS> XmË`m nmgwZ H$mT>coco _wÌqnS> amo½`mÀ`m H$moUË`m
earamV H$moUË`m ^mJmV ~g{dVmV?

• H$m_ Z H$aUmè`m _wÌqnS>mMo H$m` H$aVmV?
• _wÌqnS> XmZ H$aUmam EH$m _wÌqnS>mZo H$moUVmhr Ìmg Z

hmoVm Ë`mMo {OdZ OJw eH$Vmo H$m`?
`m _Ü`H$mimV Ad`d XmZ à{H«$`m _wÌqnS> amoJtZm \$ma

_XVJma R>acr Amho. d¡ÚH$s` ÑîQ>çm _¥V nmdcoë`m ì`º$snmgwZ
Ad`d Jmoim H$aVmV Am{U Ë`m Ad`dmMr JaO AgUmè`m

ì`º$s_Ü ò hr Ad`do ~g{dVmV. Ad`d XmZm{df`r OmñV _m{hVr AZw~§YmVwZ {_idm.
{dgO©ZmMo BVa _mJ© {dgO©ZmMo BVa _mJ© {dgO©ZmMo BVa _mJ© {dgO©ZmMo BVa _mJ© {dgO©ZmMo BVa _mJ© (ghmæ`H$ CËgO©H$ Ad`d)(ghmæ`H$ CËgO©H$ Ad`d)(ghmæ`H$ CËgO©H$ Ad`d)(ghmæ`H$ CËgO©H$ Ad`d)(ghmæ`H$ CËgO©H$ Ad`d)(accessory excretory organs)

_wÌqnS> ho _mZdr earamVrc _w»` CËgO©H$ Ad`d Amho ho Vwåhr {eH$cm AmhmV.
• _mZdr earamVrc {dgO©ZmMo Xþgao Ad`d H$moUVo AmhoV?

\w$â\w$go, ËdMm, `H¥$V dJ¡ao Ad`dm§Mr H$amd`mMr _w»` H$m ©̀ doJio Agco Var `m
ì`Vr[aº$ {dgO©Z {H«$`m gwÜXm nma nmS>V AgVo.
\w$â\w$go \w$â\w$go \w$â\w$go \w$â\w$go \w$â\w$go (Lungs): ídgZ {H«$ ò_Ü ò {Z_m©U hmoUmam H$m~©Z
S>m` AmŠgmB©S> dm ẁ Am{U nmUr \w$â\w$gmìXmao ~mhoa OmVo.
ËdMm ËdMm ËdMm ËdMm ËdMm (Skin): ËdMo_Ü ò Ag§»` ñdoXJ«§Wr AgVmV. `m_Ü ò
AZoH$ aº$Ho$e dm{hÊ`m AgVmV. ñdoXJ«§Wr aº$mVrc nmUr
Am{U M`mnM` {H«$ òV CËnÞ hmoUmao ì`W© nXmW© Jmoim
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H$aVo. Ago earamV OmñV Pmcoco nmUr Am{U AË §̀V H$‘r à_mUmV cdUo aº$Ho$edm{hÊ`m
Km_mÀ`m énmV earam~mhoa nmR>dwZ {dgO©ZmMo Ad`d åhUwZ H$m ©̀ H$aVo. ËdMo_Ü ò
AmgUmè`m ñdoX J«§Wr_Ü ò gr~_(sebum) ZmdmMm nXmW© ódVmo. `m_Ü ò _oZ,ñQ>ramoc
(sterols) hm`Ś>moH$m~©Zg Am{U \°$Å>r Amåc (fatty acids)dJ¡ao AgVmV.
• {g~_ {df`r A{YH$ _m{hVr Jmoim H$éZ EH$ ~mV_rnÌ V`ma H$am d dmVm©

\$cH$mda àX{e©V H$am?
• W§S> àXoemV amhUmè`m§Zm \$ma H$_r Km_ òV AgVo qH$dm Km_M òV Zmhr. `m_wio

Ë`m§À`m ËdMm qH$dm BVa {dgO©Z Ad`dm_Ü ò H$moUVm ~Xc òV AgVmo?
`H¥$V (`H¥$V (`H¥$V (`H¥$V (`H¥$V (Liver): ̀ H¥$V aº$mVrc _ocoë`m cmc noerVrc {h_mo½cmo{~Z _Yrc M`mnM`rH$
ì`W© nXmW© Ogo {~cwé~rZ,{~crdaS>rZ Am{U ẁamoH«$mo_ (bilirubin ,biliverdin,
urochrome) ho {nÎmag a§JÐì` CËnÞ H$arV AgVo. ẁamoH«$mo_ ho cKdr ìXmao {dgOuV
Ho$ë`m OmVo.{nÎmme`mV {nÎmag O_m Pmë`mda {nÎmagmgmo~VM H$mocoñQ́>mc Am{U pñQ>amB©S>
hm_m}Ýg, Am¡fYr, {OdZgËdo, úmma cdUo dJ¡ao Ë`mÀ`m gmo~V _wÌmìXmao ~mhoa {dgOuV

AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:
`H¥$V, AmVS>r`H¥$V, AmVS>r`H¥$V, AmVS>r`H¥$V, AmVS>r`H¥$V, AmVS>r

gmaUrgmaUrgmaUrgmaUrgmaUr-4
dJm©Mo âcm`cw_ Mo ZmddJm©Mo âcm`cw_ Mo ZmddJm©Mo âcm`cw_ Mo ZmddJm©Mo âcm`cw_ Mo ZmddJm©Mo âcm`cw_ Mo Zmd CËgO©Z g§ñWmCËgO©Z g§ñWmCËgO©Z g§ñWmCËgO©Z g§ñWmCËgO©Z g§ñWm
àmUràmUràmUràmUràmUr
àmoQ>moPwAm earamÀ`m n¥ð>^mJmìXmao {dgaU nÜXV hr nmÊ`mìXmao

hmoVo
nmoar’o$am Am{U {gb|Q>aoQ>m gd© noerVrc nmÊ`mMo àgaU nÜXVrZo hmoVo.
ßbmQ>rhoë‘rÝWrg Am{U Zo‘mQ>moS>m Ádmcm noer
E{ZctS>m Zo{\«$S>t`m (Nephridia)
AmaW«monmoS>m (Arthropoda) harVJ«§Wr, _mcnrOr`Z ZcrH$m
_mocŠgm (Mollusca) ‘wÌqnS>/Ho$ãg Am°aJm°Z
BH¡$ZmoS>‘}Q>m (Echinodermata) nmUr dmhH$ g§ñWm
ganQ>Umao àmUr,númr Am{U gñVZàmUr _wÌqnS>

Ho$ë`m OmVo. ẁar`mMr {Z_uVr H$aÊ`mV `H¥$VmMr n«_wI ŵ{_H$m AgVo.
_moR>o AmVS>o _moR>o AmVS>o _moR>o AmVS>o _moR>o AmVS>o _moR>o AmVS>o (Intestine): A{YH$ AgUmao H°$ëer`_, _°¾o{e`_ Am{U cmoI§S>, úmma
_moR>çm AmVS>çmVrc _cme`mMr BWrcr`c noer (epithelial) doJio H$éZ gom~V
_cgmo~V `mMo ~mhoa {dgO©Z hmoVo. AË`ën à_mUmV AgUmao ZÌ ẁº$ ì`W© n«XmW© ho
Vm|S>mVrc cmiogmo~V Am{U S>moù`mVrc Alw gmo~V ~mhoa nmR>{dë`m OmVo.
BVa {OdO§Vw _Yrc {dgO©Z BVa {OdO§Vw _Yrc {dgO©Z BVa {OdO§Vw _Yrc {dgO©Z BVa {OdO§Vw _Yrc {dgO©Z BVa {OdO§Vw _Yrc {dgO©Z (Excretion in other organisms)

{dgO©Z {H«$`m hr doJdoJù`m àmÊ`mV doJir AgVo. EH$noer` àmÊ`mV {dgO©ZmgmR>r
[d{eï> Ad`d ZgVmV. ho àmUr Ë`mÀ`m earamVrc ì`W© nXmW© {dgaU nÜXVrZo
earamÀ`m ~mhoarc AmdaUmìXmao ~mhoa nmR>{dVmV. Mm§Jë`m nmÊ`mV amhUmao A{_~m,
n°am_oer` gmaIo àmUr ho Ðdm{^gaU {Z §̀ÌH$ Ad`d Á`mcm g§H$moM [aº$rH$m( contractile
vacuole) Ago åhUVmV.`m ìXmao {dgO©Z {H«$`m nma nmS>VmV. g§H$moM [aº$sH$m earamVrc
A{YH$ nmUr Am{U ì`W© nXmW© Jmoim H$aVmV. Ë`m_wio Vo \w$JwZ nmÊ`mÀ`m n¥ð>^mJmoda
òD$Z \w$Q>mVmV d Jmoim Ho$coco ì`W© nXmW© ~mhoa Q>mH$VmV. _w»` {dgO©Z {H«$`m

earamÀ`m n¥ð>^mJmZo Ðdm{^gaUm ìXmao hmoVo.
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 {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV {dgO©Z - ì`W© nXmW© ~mhoa Q>mH$Ê`mMr nÜXV86 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am{dMma H$am-MMm© H$am

~hþnoer` àmÊ`mV {d{dY àH$maMo CËgO©H$ Ad`d AgVmV. Ë`mìXmao Vo earamÀ`m
~mhoa ì`W© nXmW© {dgOuV H$arV AgVmV. CËgO©H$ Ad`dmMr aMZmË_H$ Am{U
{H«$`mË_H$ g§Šcrï>Vm ñnm§O nmgwZ _mZdm n ª̀V dmT>V OmVo. ñnm§O Am{U {gc|Q́>Q>g
(coelenterates) _Ü ò {d{eï> CËgO©H$ Ad`d amhV Zmhr. àË òH$ noerV nmÊ`mMm
àdmh hmoV AgVmo. MnQ>o H¥$_r (Platyhelminthes) _Ü ò gd© àW_ CËgO©H$ Ad`d
{XgwZ Amco. Ë`m§Zm Ádmcmnoer Ago åhUVmV.

AmVm dZñnVr_Ü ò {h {H«$`m H$er KSw>Z òVo Vo nmhþ `m.

dZñnVr_Ü`o nXmWm©Mo {dgO©Z Am{U gmoS>Uo dZñnVr_Ü`o nXmWm©Mo {dgO©Z Am{U gmoS>Uo dZñnVr_Ü`o nXmWm©Mo {dgO©Z Am{U gmoS>Uo dZñnVr_Ü`o nXmWm©Mo {dgO©Z Am{U gmoS>Uo dZñnVr_Ü`o nXmWm©Mo {dgO©Z Am{U gmoS>Uo (Excretion and release of substance in plants)

dZñnVr gwÜXm àmÊ`mgmaIoM {dgO©Z H$aVmV H$m`?
Aem àH$maÀ`m àíZmZo Amnë`mcm AmíM ©̀ dmQ>Vo, H$moUË`mhr M`mnM` {H«$ òìXmao

eodQ>r CËnmXH$m gom~V H$mhr ZÌ ẁº$ ì`W© nXmW© gwÜXm V`ma hmoVmV. ho \$ma _w»` AgVo
Amnë`mcm _m{hV Amho. Aem àH$maMo ì`W© nXmW© {dgOuV H$aÊ`mgmR>r dZñnVr _Ü ò
{d{eï> n«H$maMo Ad`d ZgVmV. dZñnVr_Ü ò ì`W© nXmWm©Mo {dKQ>Z hmoÊ`mMr à{H«$`m
àmÊ`mÀ`m VwcZoV \$ma hiw AgVo. VgoM dZñnVr_Ü ò O_m hmoÊ`mMr {H«$`m gwÜXm hiw
AgVo. {haì`m dZñnVr amÌrÀ`m doir harVÐd Zgcoë`m ̂ mJmV ídmg{H«$ òV Hm~©ZS>m`
AmŠgmB©S> Am{U nmUr ho ì`W© nXmW© ~mhoa Q>mH$V AgVo. àH$me g§ícofU {H«$ òV
AmŠgrOZ gwÜXm ì`W© nXmW© CËnÞ hmoD$Z nmZmVrc nU©a§Y«mìXmao Am{U ImoS>mVrc
b|Q>rgoëg (lenticels) ìXmao ~mhoa òD$Z dmVmdaUmV {_giV AgVmo.
• dZñnVr ì`W© nXmWm©Zm H$go g_mdwZ KoVmV qH$dm ~mhoa Q>mH$VmV?

dZñnVrV OmñVrV OmñV nmUr ~mînmoÀN>dmg Am{U JQ>oeZ (guttation)à{H«$`m
ìXmao ~mhoa Q>mH$V AgVo. ì`W© nXmW© nmZmV, gmcrV Am{U \$im_Ü ò gmR>dwZ Ë`mMo
n¹$VoV énm§Va H$éZ ì`W© nXmW© H$_r H$aVmV. H$mhr dZñnVr_Ü ò {nH$coë`m \$imV
{ecO noer (Raphides) ZmdmMo åhUwZ ì`W© nXmW© gmR>dwZ R>odVmV. H$mhr dZñnVr_Ü ò
ì`W©© nXmWm©Mm ñd§̀ aúmUmgmR>r Cn`moJ H$éZ KoVmV. nwÝhm H$mhr dZñnVr_Ü ò ì`W©
nXmWm©Mo {dfmar gmR>dUwH$ H$éZ emH$mhar àmÊ`mnmgwZ ñdVmMo aúmU H$aÊ`mgmR>r
Cn`moJ H$éZ KoVmV. ̀ m_Ü ò V`ma hmoUmè`m agm`Zm_wio dZñnVrÀ`m ̂ mJmMr éMr \$ma
~oMd AgVo. Ë`m_wio `m dZñnVrZm àmUr ImD$ eH$V Zmhr.H$mhr agm`{ZH$ \$ma
{dfmar AgVmV Á`m_wio ho Imë`mZo àmÊ`m§Mo _aU gwÜXm hmoD$ eH$Vo.

• JdVm§Zm Am{U H$mhr O§Jcr dZñnVtZm {H$S>o qH$dm n«mUr H$m hmZr H$aV Zmhr?

H$mhr dZñnVtZm VmoS>ë`m_wio Ë`m_YwZ H$mhr agm`Zo ~mhoa nS>VmV. ̀ m agm`Zm_wio
Ë`mMr Pmcocr O»m_ (VmoS>coë`m OmJr) ^éZ {ZKVo d dmT> {Z`_rV hmoVo H$mhr
dZñnVr AmH$f©Ur` nXmWm©Mo ódU H$éZ Xþgè`m {H$S>çm§Zm Ë`m_Ü ò YéZ R>odVmV.
Á`m_wio Ë`m§Zm g§̀ moJmgmR>r (pollination) namJ qgMZmgmR>r qH$dm Ë`m§À`m nmofUmgmR>r
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Cn`moJr nS>VmV. CXm. _wimda JmR>r AgUmè`m dZñnVr agm`Zo ódU H$éZ
amB©Pmo{~`m(rhizobia) AmH$fuV H$éZ Ë`m§Zm Aml` XoD$Z gh{OdZ OJV AgVmV. Aem
àH$maÀ`m g§̀ moJmcm pìXVr` M`mnM`rH$ CËnmXHo$(secondary metabolites) Ago åhUVmV.
• dZñnVr EH$ {d{eï> H$mimV nmZmMr Am{U gmcrMr nS>PS> H$m H$aVmV?

dZñnVr_Ü ò {Z_m©U hmoUmao {Odagm`{ZH$ nXmW© ho XmoZ àH$maMo AgVmV. ho n«mW{_H$
M`mnM`mH$ CËnmXHo$ Am{U pìXVr` M`mnmM`rH$ CËnmXHo$ {nï>_` nXmW©, àmoQ>rÝg Am{U
Ma~r gma»`m nXmWm©Zm àmW{_H$ M`mnmM`rH$ CËnmXHo$ Ago åhUVmV. dZñnVrÀ`m
gmYmaU dmT>rgmR>r Am{U {dH$mgmgmR>r Cn`moJr Z nS>Vm Xþgè`m H$m`m©gmR>r Cn`moJr
nS>Umè`m nXmWm©Zm pìXVr` M`mn`rH CËnmXHo$ Ago åhUVmV. CXm. AëH$mocmB©S>g, Q>m°{ZŠg,
aOr§Ýg, S>tH$ Am{U c°Q>oŠg BË`mXr. Oar dZñnVr hr CËnmXHo$ ñdV:gmR>r V`ma H$arV
Agcr Var _mZd `m nXmWm©Mm ñdVm:À`m \$m`ÚmgmR>r Cn`moJ H$éZ KoVmV.
AëH$mocmB©S>g AëH$mocmB©S>g AëH$mocmB©S>g AëH$mocmB©S>g AëH$mocmB©S>g (Alkaloids )

ho ZÌ ẁº$ Cn CËnmXHo$ Am{U {dfmar nXmW© Amho. dZñnVr_Ü ò ho {d{dY ^mJm_Ü ò
gmR>{dcoco AgVo. gd© gmYmaU AëH$mocmBS>g Am{U Ë`mMo Cn`moJ Imcrc gmaUrV {Xco
Amho.

• Amnë`mcm hmZrH$maH$ AgUmè`m AëH$mocmBS>Mr Zmdo gm§Jm?

Papaver (nonmda) (nonmda) (nonmda) (nonmda) (nonmda)     amdwc{\$`m     amdwc{\$`m     amdwc{\$`m     amdwc{\$`m     amdwc{\$`m H$m°\$s`m Aam{~H$mH$m°\$s`m Aam{~H$mH$m°\$s`m Aam{~H$mH$m°\$s`m Aam{~H$mH$m°\$s`m Aam{~H$m V§~mIwV§~mIwV§~mIwV§~mIwV§~mIw YmoVam YmoVam YmoVam YmoVam YmoVam Datura

     AëH$mocmB©S>gAëH$mocmB©S>gAëH$mocmB©S>gAëH$mocmB©S>gAëH$mocmB©S>g dZñnVrMo ZmddZñnVrMo ZmddZñnVrMo ZmddZñnVrMo ZmddZñnVrMo Zmd  dZñnVrMo ^mJ dZñnVrMo ^mJ dZñnVrMo ^mJ dZñnVrMo ^mJ dZñnVrMo ^mJ Cn`moJCn`moJCn`moJCn`moJCn`moJ
Š ẁZmB©Z (Quinine) qgH$moZm Am°{’$grZmbrg (Cinchona)gmc _coar`m {ZdmamgmR>r
{ZH$mo{Q>Z (Nicotine) {ZH$moQ>r`m§Zm Q>mo~°H$_ (V§~mIw) nmZo {H$Q>H$ZmeHo$ ñQ́>rå ẁQ>§Q>
_m{\©$Z, H$moHo$Z nonmda gmo_Zr\o$a_ (Jm§Om) \$io doXZm {ZdmaUmgmR>r
[agnuZ (Reserpine) amdwc\$s`m gn©ZQ>rZr`m _wio gn© X§emdarc Am¡fYr

(gn© J§Ym) H$aÊ m̀gmR>r, aº$Xm~mgmR>r
H°$\o$Z (Caffeine) H$m°\$r`m Aam{~H$m(H$m°\$sMo PmS>) {~`m H|$Ðr` MoVmg§ñWm

CÎmoOH$ Ðì`
qZ~rZ (Nimbin) APmS>raŠQm> B§S>rH$m ({Z§~mMo PmS>) {~`m, gmc, nmZo amoJZmeH$
ñH$monmocm°_rZ Scopolamine YmoÍ`mMo dZñnVr \$io, \w$co J§wJrMo Am¡fYSedative

nmarW«mB©S> {H«$gE§W‘²‘ ’y$b {H$Q>H$ ZmeH$

gmaUrgmaUrgmaUrgmaUrgmaUr-5

AmH¥ $Vr-11:(AëH$m ocmBS>g)AmH¥ $Vr-11:(AëH$m ocmBS>g)AmH¥ $Vr-11:(AëH$m ocmBS>g)AmH¥ $Vr-11:(AëH$m ocmBS>g)AmH¥ $Vr-11:(AëH$m ocmBS>g)
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Q>°{ZÝgQ>°{ZÝgQ>°{ZÝgQ>°{ZÝgQ>°{ZÝg(Tannins): Q>°{ZÝg ho H$m~©Z g§̀ wJo Amho. ho dZñnVrÀ`m {d{dY ^mJmV
gmR>{dcoco AgVmV. `mMm a§J JìhmÀ`m a§JmgmaIm H$aS>m AgVmo. Q>m°{ZÝg ho M_S>çmMo
Q>m°{ZÝg H$aÊ`mgmR>r Am{U Am¡fYm_Ü ò dmnaë`m OmVo. CXm. H$m°er`m, AHo${e`m,
aoOrÝgaoOrÝgaoOrÝgaoOrÝgaoOrÝg(Resin): Or_bmogñn_©g(Gymnosperms)  dZñnVr‘Ü ò EH$m {deof nmoH$irV
AgVo Ë`m nomIircm aoOrÝg nmoIir Ago åhUVmV. ̀ mMm Cn`moJ dm{Z©e(varnishes)_Ü ò
H$aVmV. CXm. nm`Zg

AmH¥$Vr-13: AmH¥$Vr-13: AmH¥$Vr-13: AmH¥$Vr-13: AmH¥$Vr-13: (a): H$m °er`mH$m °er`mH$m °er`mH$m °er`mH$m °er`m AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-13(b): AH$m °er`mAH$m °er`mAH$m °er`mAH$m °er`mAH$m °er`m AmH¥ $Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-13(c): nm`Zgnm`Zgnm`Zgnm`Zgnm`Zg

AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 (a): {Z_{Z_{Z_{Z_{Z_ AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr 14(b): OoQ´ >m onmOoQ´ >m onmOoQ´ >m onmOoQ´ >m onmOoQ´ >m onm AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-14(c): aã~aaã~aaã~aaã~aaã~a

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
{MqdJ J_ ho EH$ àH$maMo qS>H$ Amho Oo MmdÊ`mgmR>r ~Zdco Amho. ho {MqdJ J_ 5000 df© nwdu V`ma
Ho$co hmoVo Agm Mm[aÌrH$ nwamdm Amho gÜ`mMo {MqdJ J_ ho {MH$c dZñnVr nmngwZ {_iUmè`m c°Q>rŠg
nmgwZ V`ma H$arV Amho. H$mhr dZñnVrMo {~OH$U Ooìhm Amnë`m earamV OmVmV Voìhm Ë`mÀ`mV
AgUmè`m ZÌ ẁº$ nXmW© ËdMoÀ`m g§nH$m©V òVmo Voìhm AcOu,X_m hmoV AgVmo. CXm. nmaWo{Z`_

qS>H$qS>H$qS>H$qS>H$qS>H$(Gums): {Z_, AHo{e`m `m gma»`m dZñnVr_Ü ò {MH$Q> nXmWm©Mo ódU hmoVmV.
`mcmM qS>H$ Ago åhUVmV. nmÊ`mMo emofU H$éZ qS>H$ \w$JVmV d dZñnVrcm Pmcoë`m
OI_m ^éZ H$mT>VmV. Am{W©H$ [aË`m qS>H$mcm Iwn _mJUr Amho. `mMm Cn`moJ
{MH$Q>{dÊ`mgmR>r Am{U OmoS>Ê`mgmR>r VgoM Am¡fYr V`mar_Ü ò d AmhmanXmW© V`ma
H$aÊ`mV gwÜXm Ho$cm OmVmo.
c°Q>rŠg c°Q>rŠg c°Q>rŠg c°Q>rŠg c°Q>rŠg (Latex): hm EH$ {MH$Q>, XþYmgmaIm nm§T>è`m a§JmMm nXmW© dZñnVr _YwZ
ódV AgVmo. c°Q>rŠg hm c°Q>rŠg noer_Ü ò qS>H$ c°Q>rŠg dm{hÊ`m_Ü ò gmR>{dcocm
AgVmo. hr_r`m ~«oOrcr`grg (a~amMo PmS>) ¶m dZñnVrnmgwZ {ZKUmè`m c°Q>rŠg
nmgwZ ~m`mo-{S>Poc V`ma H$aVmV.
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• _wio gwÜXm ódVmV H$m`?
~«wJ_Ýg (Brugaman) `m dZñnVr emókmZo Ho$coë`m {Z[aúmUmV Ago gm§JrVco

H$s, dZñnVr O_rZrVwZ H$mhr nmUr Am{U Ðì`nXmW© O_rZrVwZ emofwZ KoV AgVmV.
na§Vw gmo~VM Ë`m§À`mVrc H$mhr ñÌmd gwÜXm Ë`m OmJr ódV AgVmV. `m àH$maMr
{H«$`m g\$aM§XmÀ`m ~JrÀ`mV AmnUmcm {XgwZ òVo. EH$Xm cmdcocm ga\$aM§XmMm
~mJrMm 4-5 dfm©Z§Va Ë`m_Ü ò {H$Vrhr IVmnmUr Q>mH$co Var Vo {nH$ XoV Zmhr qH$dm
g\$aM§X cmJV Zmhr.
• nrH$mV òÊ`mMm qH$dm \$io H$_r cmJÊ`mMm Am{U _wimìXmao ñÌdZ Ho$coë`m

Ðì`m_Ü ò H$mhr g§~§Y AgVmo H$m`?
• Hw§$S>rVrc PmS> Xþgao cmdV AgVm§Zm Amnë`mcm EH$ àH$maMm [d{eï> dmg H$m ̀ oVmo?

{dgO©Z Am{U ódZ {dgO©Z Am{U ódZ {dgO©Z Am{U ódZ {dgO©Z Am{U ódZ {dgO©Z Am{U ódZ (Excretion Vs Secretion)

{dgO©Z Am{U ódZ ho {ZgJm©V g_mZ Amho. XmoÝhr {H«$ òìXmao ì`W© nXmW© qH$dm
AZmdí`H$ nXmW© g_moa T>H$cVmV qH$dm earamÀ`m ~mhoa Q>mH$VmV. {dgO©Z åhUOo
gOrdmVrc ì`W© nXmW© ~mhoa Q>mH$Uo, ñÌdZ åhUOo EH$m àXoemVwZ Xþgè`m àXoemV ì`W©
nXmW© T>H$cUo åhUwZM ódZ ho {H«$`mË_H$ AgVo Va {dgO©Z {ZîH«$s` AgVo. Ogo
_mZdmV Alw, Km_, _wÌ, H$m~©ZS>m` AmŠgmB©S> dJ¡ao Mo {dgO©Z hmoVo Va {~H$a hm_m}Ýg,
cmi BË`mXr ñÌdZ hmoVo Ago åhUVmo. dZñnVr_Ü ò _wimVwZ ì`W© nXmW© g^modVmcÀ`m
n[agamV hr ~mhoa Q>mH$co OmVo. gmcrMr Am{U nmZmMr nS>PS> hr {dgO©Z {H«$`m Amho.
Am{U dZñnVrÀ`m {d{dY ^mJmVwZ c°Q>rŠg, aoOrÝg, qS>H$ dJ¡ao ñÌdV gVmV.

_____hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX
{H«$`Q>rZmB©Z, ZcrH$mÐd, noarQ>çw~wca, nmoS>m ogmB©Q>, Cƒ A{^gaUr`, Aóag,{H«$`Q>rZmB©Z, ZcrH$mÐd, noarQ>çw~wca, nmoS>m ogmB©Q>, Cƒ A{^gaUr`, Aóag,{H«$`Q>rZmB©Z, ZcrH$mÐd, noarQ>çw~wca, nmoS>m ogmB©Q>, Cƒ A{^gaUr`, Aóag,{H«$`Q>rZmB©Z, ZcrH$mÐd, noarQ>çw~wca, nmoS>m ogmB©Q>, Cƒ A{^gaUr`, Aóag,{H«$`Q>rZmB©Z, ZcrH$mÐd, noarQ>çw~wca, nmoS>m ogmB©Q>, Cƒ A{^gaUr`, Aóag,

½cmo_oécg,½cmo_oécg,½cmo_oécg,½cmo_oécg,½cmo_oécg, PCT, DCT, A{^dmhr amo{hUrH$m, Andmhr amo{hUrH$m,H°$crgogo, _rŠ`wamQ>oeZ,A{^dmhr amo{hUrH$m, Andmhr amo{hUrH$m,H°$crgogo, _rŠ`wamQ>oeZ,A{^dmhr amo{hUrH$m, Andmhr amo{hUrH$m,H°$crgogo, _rŠ`wamQ>oeZ,A{^dmhr amo{hUrH$m, Andmhr amo{hUrH$m,H°$crgogo, _rŠ`wamQ>oeZ,A{^dmhr amo{hUrH$m, Andmhr amo{hUrH$m,H°$crgogo, _rŠ`wamQ>oeZ,
`wamoH«o$_, S>r`cmPa, {h_moS>m`crgrg, E§Q>rH$moJwc§Q>, AëHmocmB©S>, ~m`mo {S>Poc`wamoH«o$_, S>r`cmPa, {h_moS>m`crgrg, E§Q>rH$moJwc§Q>, AëHmocmB©S>, ~m`mo {S>Poc`wamoH«o$_, S>r`cmPa, {h_moS>m`crgrg, E§Q>rH$moJwc§Q>, AëHmocmB©S>, ~m`mo {S>Poc`wamoH«o$_, S>r`cmPa, {h_moS>m`crgrg, E§Q>rH$moJwc§Q>, AëHmocmB©S>, ~m`mo {S>Poc`wamoH«o$_, S>r`cmPa, {h_moS>m`crgrg, E§Q>rH$moJwc§Q>, AëHmocmB©S>, ~m`mo {S>Poc

• earamV AZoH$ M`nM` {H«$`m KS>V AgVmV. `m_wio AZoH$ nXmWm©Mr {Z_r©Vr hmoV AgVo.earamVrc
hm{ZH$maH$ nXmW© ~mhoa Q>mH$Ê`mgmR>r {H«$ òcmM {dgO©Z {H§dm CËgOZ Ago åhUVmV.

• _mZdr CËgO©Z g§ñWoV _wÌqnS>mMr EH$ OmoS>r, _wÌdm{hUrMr EH$ OmoS>r, _wÌme` Am{U ẁaoW«m AgVo.
• àË òH$ _wÌqnS>mV Odi-Odi 1.3 Vo 1.8 {‘br¶Z (_wÌZcrH$m) qH$dm Zo\«$mÝg AgVmV. Zo\«$m§Ýg ho

_wÌqnS>mMo H$m ©̀Ë_H$ Am{U aMZmË_H$ KQ>H$ AgVo.
• Zo\«$mZ ho ½cmo_oécg ~mo_Ýg H°$ngwc, àmoŠgr_c H$moÝdwboQ>oS> Q>çw~yb (PCT) hoÝcrg cwn (DCT)

H$coŠQ>tJ Q>çw~cZo ~Zcoco AgVo.
• _wÌ V`ma hmoÊ`mMr Mma Q>ßno AgVmV. ho ½cmo_oécg, MmiUr, ZcrH$mìXmao, nwZ:emofU, ZcrHo$` ñÌdZ

Am{U _wÌmMr JmT>Vm.

Amnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$am
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Aä`mgmcm M_H$ XoD$ `mAä`mgmcm M_H$ XoD$ `mAä`mgmcm M_H$ XoD$ `mAä`mgmcm M_H$ XoD$ `mAä`mgmcm M_H$ XoD$ `m

• Amnë`m earamVwZ _wÌqnS>o ZÌ ẁº$ ì`W© nXmW© ~mhoa Q>mH$V AgVmV. earamV nmÊ`mMr nmVir H$m_`
amIVo (osmoregulation) cdZmMr, ̂ aU,pH, Am{U aº$Xm~ H$m`_ amIVmo.

• S>m`crgrg §̀Ì ho EH$ H¥$Ìr_ _wÌqnS> Amho. Á`m_Ü ò earamV M`mn`m {H«$ òìXmao {Z_m©U Pmcoco ì`W©
nXmW© aº$ earamÀ`m ~mhoa AmUwZ ewÜX H$oco OmVo.

• Á`m ì`º$s_Ü ò XmoÝhr _wÌqnS> H$m ©̀ H$arV Zmhr Ë`mÀ`mgmR>r _wÌqnS> amonZ eó{H«$`m hm Cnm` Amho.
• doJdoJù`m àmÊ`mV doJdoJio CËgO©H$ Ad`d AgVmV. CXm. A{_~m-g§H$moM [aº$sH$m, ßcmQ>rhoë_rWrO-

Á`m noer, {ZcmS>m-d¥̧ o$ (Zo\«$sS>r`m), AmW«monmoS>m- _mcnrOr`, ZcrH$m, ganQ>Umao àmUr, númr Am{U
gñVZYmar àmUr - _wÌqnS>o.

• dZñnVr_Ü ò {dgO©ZmgmR>r {d{eï> Ad`d ZgVmV. dZñnVr nmZmV, _wimV, gmcrV, {~`mV ì`W©
nXmW© gmR>dwZ R>odVmV Am{U n¹$ Pmë`mg dZñnVrnmgwZ doJio hmoVmV.

• dZñnVr _Ü ò XmoZ n«H$maMo M`mn`rH$ CËnmXHo$ AgVmV.1)àmW{_H$ M`mn`mMr CËnmXHo$ CXm. àmoQ>rÝg,
H$m~m}hm`Ś>oQ>g, Ma~r, 2) pìXVr` M`mn`rH$ CËnmXHo$ CXm. AëH$moS>m`g,Q>m°{ZÝg, cm°Q>oŠg, Am{U
aoOrÝg ho Am{W©H$ Ñî`m Amnë`mcm _hËdmMo Amho.

• {dgO©Z åhUOo gOrd àmÊ`mÀ`m earamVwZ ì`W© nXmW© ~mhoa Q>mH$Uo hmò  Am{U EH$m OmJodéZ Xþgè`m
OmJoda nXmW© hc{dUo åhUOo ódU hmò .

1. {dgO©Z åhUOo H$m`?(AS1)
2. A{_~m_Ü ò {dgO©Z {H«$`m H$er hmoVo?(AS1)
3. _mZdm_Yrc doJdoJù`m CËgO©H$ Ad`mdmMr Zmdo gm§Jm Am{U Ë`mìXmao CËgOuV hmoUmao nXmW© H$moUVo? (AS1)
4. Zo\«$mZ ho _wÌqnS>mMo {H«$`mË_H$ d aMZmË‘H$ KQ>H$ Amho Ago amOoeZo gm§JrVco `mMo Vwåhr H$go g_W©Z

H$amc?(AS1)
5. dZñnVr ì`W© nXmWm©Mo H$em àH$mao ì`dñWmnZ H$aVmV?(AS1)
6. H$mhr ì`º$s S>m`crgrg §̀ÌmMm H$m dmna H$aVmV? ¶mVrb gwÌ ñnï> H$am?(AS1)
7. Ðdm{^gaU åhUOo H$m`? Amnë`m earamV Vo H$go H$m`_ amIë`m OmVo?(AS1)
8. Vwåhmcm A{^gaU g§ñWm Am{U CËgO©Z g§ñWm ̀ m _Ü ò H$moUVm g§~§Y {XgwZ Amcm H$m`? Vmo H$moUVm?(AS1)
9. H$maUo Úm.(AS1)

A.ì`mgmoàogrZ hm_m}Ýg Zoh_r ódV ZgVmV.
B._wÌ àW_ Amåc ẁº$ AgVo d Z§Va Vo úmma ẁº$ ~ZVo.
C. A{^dmhr amo{hUrH$m Ë`mg hm Andmhr amo{hUrH$m noúmm _moR>m AgVmo.
D.{hdmù`mnoúmm CÝhmù`mV _wÌ WmoS>o KÅ> AgVo.

10. \$aH$ ñnï> H$am. (AS1)
A. PCT Am{U DCT Mo H$m ©̀ B. _wÌqnS> Am{U H¥${Ì_ _wÌqnS>
C. {dOg©Z Am{U ódZ D. àmW{_H$ M`mn`rH$ ì`W© Am{U Xþæ`_ M`n`rH$ CËnmXHo$

11. Amnë`m earamV dmcmÀ`m {~ gma»`m AmH$mamMr EH$ OmoS>r P ho Ad`d nmR>rÀ`m H$Ê`mÀ`m XomÝhr
~mOwcm H$_aoÀ`m WmoS>o da AgVmV. AZmdí`H$ àmoQ>rÝgMo {dKQ>Z Pmë`m_wio Pmcoco ì`W© ho Q aº$mìXmao
r `m {eaoVwZ p cm nwa{dë`m OmVo. P _Ü ò AgUmao Ag§»` chmZ  R JmiUmè`m ZcrH$m aº$mcm ewÜX
H$éZ Cacò m aº$mcm T {eaoìXmao A{^gaU g§ñWoH$S>o nmR>{dVmV. ì`W© nXmW©  Am{U BVa cdUo A{YH$
AgUmè`m nmÊ`m_Ü ò {ndù`m a§JmMm U  hm Ðd V`ma hmoVmo. hm  P _YwZ {nedr gma»`m  V ̂ mJmVwZ
W `m ZcrH$m ìXmao OmVmV. Z§Va Vo Ðd X `m XmamVwZ OmVo.(AS1)
(a) Ad`d P Am{U ì`W© nXmW© Q åhUOo H$m`?(c) chmZ JmiUmè`m ZcrH$m S åhUOo H$m` Amho?
(b)  Y_Ur R Am{U {eam  T Mo Zmdo gm§Jm? (d) Ðd U,aMZm V ,ZcrH$m W,Am{U ìXma  X ̀ m§Mr Zmdo
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12. “B’’ hm {dfmar nXmW© aº$mV {eaë`m_wio aº$ XþfrV Pmë`mZo earamVrc A Ad`d Iam~ hmoVmo. Ë`m
ì`º$sMm àmU dmM{dÊ`mgmR>r Ë`mÀ`m ~mhþ _Yrc Y_ZrVo cm§~ JmocmH$ma ZcrH$mìXmao aº$mcm
nmR>{dë`m OmVo. ̀ m ZcrHo$cm E nXmWm©nmgwZ ~Z{dco Amho. ̀ mcm F ÐmdZmZo ̂ acoë`m Q>mH$sV R>odVmV.
`m ÐmdZmVG,H Am{U aº$mg_mZ AgUmam nXmW© Ago VrZ nXmW© Amho. ZcrHo$_Ü ò aº$ JmocJmoc
àdmhrV hmoV AgVm§Zm ì`W© ÐmdZ E _Ü ò nmohMVmV. ewÜX Pmcocm aº$ nwÝhm {eao ìXmao ì`º$sÀ`m aº$
àgaU ì`dñWo _Ü ò nmohMco.(AS1)
(a) Ad`d AH$moUVo Amho?
(b) ì`W© nXmW© B H$moUVm?
(c) nXmW© E,  F ÐmdZmMo Zmd H$m`?
(d) ÐmdZmVrc G, H Am{U I H$m` Amho?
(e) darb gd© à{H«$¶obm H$m¶ åhUVmV?

13. OoìhmÀ`m Voìhm earamVrc ì`W© nXmW© ~mhoa nmR>{dco Zmhr Va H$m` hmoB©c `mMr H$ënZm H$am?(AS2)
14. Vw_À`m _wÌqnS>mZm OmñV H$mi Amamo½`_` R>odÊ`mgmR>r Vwåhr _wÌqnS>Vk H$moUVo àíZ {dMmamc?(AS2)
15. Vw_À`m n[agamVrc qS>H$ XoUmè`m dZñnVr H$moUË`m AmhoV? dZñnVrnmgwZ qS>H$ Jmoim H$aÊ`mgmR>r

Vwåhr H$moUË`m nÜXVrMm Adc§~ H$amc?(AS3)
16. doJdoJù`m AëH$mocmB©S>Mm Cn`moJ _m{hV H$aÊ`mgmR>r J«§Wmc`mMr qH$dm B§Q>aZoQ>Mr _XV ¿`m? (AS4)
17. _wÌqnS>mÀ`m Cä`m N>oXmMr ñdÀN> AmH¥$Vr H$mT>m?(AS5)
18. ñdÀN> Zm_m§H$sV AmH¥$VrÀ`m ghmæ`mZo d¥ŠH$ ZcrHo$À`m aMZoMo dU©Z H$am?(AS5)
19. _mZdmÀ`m {dgO©Z g§ñWoV {dgO©Z hmoUmè`m _mJm©À`m aoIm{MÌmìXmao XmIdm?.(AS5)
20. _wÌqnS>mV {dgO©Z hmoUmè`m _mJm©Mo dU©Z H$aUmar AmH¥$Vr H$mT>m?(AS5)
21. _mZdr CËgO©Z g§ñWoV AmíM ©̀ H$maH$ dmQ>Umè`m A§em{df`r {chm?(AS6)
22. `m YS>çmV ~«oZ S>oS> ì`º$s {df`r dmMcmV Zm, Vwåhr H$moUË`m àH$maMr MMm© H$amc? Agm Vwåhr H$m

{dMma H$aVm? (AS6)
23. Amnë`mcm Ad`d XmZm {df`r \$ma H$_r _m{hVr Amho. cmoH$m§_Ü ò Ad`d XmZm{df`r àd¥Îmr {Z_m©U

hmoÊ`mgmR>r H$mhr KmofdmŠ` V`ma H$am? (AS7)
24. hm YS>m {eH$ë`mZ§Va _wÌqnS>mMo H$m ©̀ gwairV amhÊ`mgmR>r Vwåhr Vw_À`m AmhmanÜXVrV H$moUVm ~Xc

KS>dwZ AmUVm Ago Vwåhmcm dmQ>Vo?(AS7)

1. Jm§Sw>i _Yrc CËgO©H$ Ad`d ______________ Amho.
2. _wÌqnS>mÀ`m JX© a§JmÀ`m ~mhoarc ^mJmcm_____________ åhUVmV.
3. O§Vw_Yrc nmÊ`mMo n«_mU, Am`ZMr Am§ÐVm `mMo H«$_dÚrH$aU H$aÊ`mg________åhUVmV.
4. Cn`moJr Agcoë`m nXmWm©Mo nwZ:emofU Zo\«$mZÀ`m  ____________ `m ^mJmV hmoVo.
5. qS>H$ Am{U aoOrÝg ho `m dZñnVrMo __________ nXmW© AmhoV.
6. ~mo_Ýg H°$ngwc Am{U ZcrH$m `m§Zm EH${ÌV nUo  ___________ åhUVmV.
7. _coar`m {ZdmamgmR>r  ________________ho Cn`moJr Aë~wcmB©S> Amho.
8. S>m`crgrg _Ü ò AgUmao ËmËd __________________AmhoV.

[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am
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9. {hH$s`m ~«mPrc`mgrg `m a~amÀ`m PmS>mÀ`m ______________ ^mJmnmgwZ a~a V`ma H$aVmV.
10. ________________ ̀ m§Zr àW‘ d¥H$H$ amonZ (Kidney Transplantation) Ho$bo?

1. _mZdmÀ¶m CËgO©Z g§ñWoVrc aMZmË‘H$ d {H«$¶mË‘H$ KQ>H$ H$moUVm? ( )

(A) Ý ẁam°Z (b)Zo\«$mZ       (c)Zo{\«$S>r`m (d)Ádmcm noer
2. Pwaim_Yrc CËgO©H$ Ad`d ho Amho. ( )

(a) _mcnrOr`Z ZcrH$m (b) a°nrS>g (c) _wÌdm{hUr (d) Zo\«$mo{S>`m
3. _mZdr earamV _wÌ dmhþZ ZoÊ`mMm `mo½` _mJ© H$moUVm? ( )

(a) _wÌqnS> (b) _wÌZcrH$m (c) ̀ waoW«m (d) _wÌme`
4. _mc{\$Or`Z ZcrH$m Ho$mUË`m àmÊ`mVrc CËgO©H$ Ad`d Amho. ( )

(a) Jm§Sw>i (b) _mer (c) MnQ>o H¥$_r (d) H$m|~S>r
5. _wÌ _Yrc _w»` KQ>H$ H$moUVm Amho? ( )

(a) ̀ war`m (b) gmoS>r`_ (c) nmUr (d) {H«$ òQ>rZ
6. H$moUË`m {OdmV {d{eï> Ago CËgO©H$ Ad`d ZgVmV. ( )

(a) númr (b) A{_~m (c) ñnm§O (d) a Am{U b

7. Imcrc H$moUË`m hm_m}ÝgMm _wÌ{dgO©Zmda àË òúm n[aUm_ nS>Vmo. ( )

(a) E{Ś>ZcrZ (b) dm°gmoàogrZ (c) Q>oñQ>rñQramoZ (d) BñQ́>moOZ
8. _wÌmMm a§J {ndiga Agë`mMo H$maU H$moUVo? ( )

(a) ̀ wamoH«$mo_ ( b) {~cré~rZ (c) {~codaS>rZ (d) ŠcmoamB©S>g
9. Zo\«$mZ_Ü ò _wÌ V`ma hmoÊ`mMo H«$_dma Q>ßno H$moUVo? ( )

(a) ½cmo_oéca JmiUr   ZcrH$r`   nwZ:emofU   ZcrH$s` óXZ
(b) ZcrH$s` nwZ:emofU    ZcrH$s` ñÌdU    ½cmo_oéca JmiUr
(c) ZcrH$s` ñÌdU    ½cmo_oéca JmiUr   ZcrH$s` nwZ:emofU
(d) ZcrH$s` nwZ:emofU    _wÌmMr gm§ÐVm    ZcrH$s` óXZ

10. _wÌqnS>mÀ`m ~mø ^mJmV AgUmam Zo\«$mZMm ^mJ H$moUVm? ( )

a) hoÝcrg cwn b) PCT c) DCT d) ~mo_Ýg H°$ngwc
11. AmnU OodUHo$ë`mZ§Va Amnë`mcm cKdrcm Omdo dmQ>Vo H$maU H$m`? ( )

a) _wÌmem`mda OR>amMm Xm~ nS>Uo b) KZnXmWm©Mo énm§Va ÐdnXmWm©V Pmë`mZo
c) AÞmV nmÊ`mMo n«_mU Agë`m_wio d) ñnt³Q>a g¡c hmoVo.

`mo½` CÎma {ZdSw>Z H§$gmV {chm`mo½` CÎma {ZdSw>Z H§$gmV {chm`mo½` CÎma {ZdSw>Z H§$gmV {chm`mo½` CÎma {ZdSw>Z H§$gmV {chm`mo½` CÎma {ZdSw>Z H§$gmV {chm

→ → →

→ →

→ →

→ →
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Ad`d XmZ - {OdZmgmR>r EH$ daXmZAd`d XmZ - {OdZmgmR>r EH$ daXmZAd`d XmZ - {OdZmgmR>r EH$ daXmZAd`d XmZ - {OdZmgmR>r EH$ daXmZAd`d XmZ - {OdZmgmR>r EH$ daXmZ
cmoH$m_Ü ò Ad`d XmZm{df`r OmUrd H$éZ Úmdr cmJVo.

Ad`d Iam~ Pmë`m_wio {H$VrVar aomJr Ë`m§Zm Amdí`H$
AgUmè`m Ad`d XmZmMr dmQ> nmhV AgVmV. h¡Ðm~mX _Ü ò
_wÌqnS> amonZ eó{H«$ ògmR>r n«Ë òH$ XdmImÊ`mV H$_rV H$_r
10-100 _mUgo AnKmVmMo ~ir hmoVmV. Ë`mn¡H$s H$mhr OZ
~«oZ S>oS> (100% _|Xþ H$m_ Z H$aUmao) ~ZVmV. Oa AmnU ~«oZ
S>oS> Pmcoë`m ì`º$rMo Ad`d doioda Jmoim Ho$co Va H$_rV
H$_r nmM cmoH$m§Mo {Od dmMdw eH$Vmo. na§Vw Ad`d XmZmMr
OmUrd Zgë`m_wio hr gdcV AgwZ gwÜXm BÀN>m AgUmè`m
ì`º$s¨Zm XmZ H$aVm òV Zmhr Am{U JaO Agcoë`m ì`º$scm
Vo {_iV Zmhr. gaH$mar qH$dm ImOJr XdmImÊ`mVrc H$_©Mmar
ho ~«oZS>oS> aomJr {df`r _m{hVr XoV Zmhr. Oa `m§Zr doioda
_m{hVr {Xcr Va Va Oo aomJr Ad`d XmZmMr dmQ> nmhV
AgVmV. Aem aomJtZm \$ma Cn`moJr nS>VmV. h¡Ðm~mX _Ü ò
{Zåg Nizam Institute of Medical Sciences (NIMS)
Am{U Cñ_m{Z`m `m XomZ XdmImÊ`mV Ad`d amonZmMr gmò
Amho Am{U 10 ImOJr XdmImÊ`m_Ü`o Xþgao Ad`d Ogo
H$m{Z©̀ m (S>moù`mÀ`m ~w~wiMm nS>Xm) _wÌ{nS>, `H¥$V, ôX`,
\w$â\w$go, ñdmXþqnS>, ËdMm, hmS>o, Am§VS>o Am{U S>moio `m gmaIo
Ad`d ~«oZ S>oS> amoJrnmgwZ Jmoim H$éZ Ë`mMo amonZ H$arV
AgVmV. ~«oZ S>oS> amoJr nmgwZ Ad`d Jmoim H$éZ Xþgè`m
ì`º$sV aomnZ H$aÊ`mÀ`m {H«$`ocm H°$S>rda amonZ (cadaver
transplantation) Ago åhUVmV. Á`m§Zm Ad`d XmZ H$aÊ`mMr
BÀN>m Amho qH$dm Á`m§Zm Ad`dmMr JaO Amho Ë`m§Zr Ad`d
amonZmMr gmò  AgUmè`m XdmImÊ`mV Ë`mÀ`m ZmdmMr Zm|X
H$amdr.

Ad`d XmZmg§~§Yr Á`m ñd §̀godr g§ñWm H$m_ H$aVmV.
Aem g§ñWmZm ôQ> XoD$Z _m{hVr Jmoim H$am d Ë`mda EH$
{Zdo{XH$m V`ma H$am.

Aem XmZm{df`r cmoH$m§V \$ma H$_r _m{hVr Amho. g§ñWocm
`m {df`r OmñV _m{hVrMm àMma d àgma H$aÊ`mMr \$ma
JaO Amho. OoUoH$éZ doJdoJù`m Ad`dmMr JaO AgUmè`m
amo½`m§Mm Ord dmMdw eH$Vmo. ñdV:À`m AmR>dUrV amhÊ`mnoúmm
Ë`m§Zm Xþgè`m_Ü ò amhÊ`mMr g§Yr ¿`m.

_aUmZ§Va gwÜXm AmnU {Od§V_aUmZ§Va gwÜXm AmnU {Od§V_aUmZ§Va gwÜXm AmnU {Od§V_aUmZ§Va gwÜXm AmnU {Od§V_aUmZ§Va gwÜXm AmnU {Od§V
amhþ eH$Vmoamhþ eH$Vmoamhþ eH$Vmoamhþ eH$Vmoamhþ eH$Vmo

18 dfm©À`m `wdH$mZo nmM18 dfm©À`m `wdH$mZo nmM18 dfm©À`m `wdH$mZo nmM18 dfm©À`m `wdH$mZo nmM18 dfm©À`m `wdH$mZo nmM
Ad`dmMo XmZ Ho$co.Ad`dmMo XmZ Ho$co.Ad`dmMo XmZ Ho$co.Ad`dmMo XmZ Ho$co.Ad`dmMo XmZ Ho$co.

Dc correspondent, Hyderabad,
20 OwZ 2013

EM.Eg. ̀ §edV Hw$_ma ̀ m§À`m nmM
Ad`mdmMo XmZ Ë`mMo dS>rc EM.{d.
{edm `m§Zr Jwédmar {OdZXmZ `moOZo
A§VJ©V Ad`d XmZ {d^mJmcm XmZ Ho$co.
15 OwZcm OJXJrar JwÅ>m déZ Am°Q>mo
_YwZ àdmg H$arV AgVm§Zm `ed§VMm
AnKmV Pmcm hmoVm. Ë`mcm Nizam
Institute of Medical Sciences
(NIMS) _Ü ò XmIc H$aÊ`mV Amco.
NIMS _Yrc Ý ẁamogO©ZZo Ë`mcm ~«oZS>oS>
åhUwZ KmofrV Ho$co. ho _m{hV Pmë`mZ§Va
{OdZXmZ `moOZVoV H$m_ H$aUmè`m
H$_©Mmè`m§Zo `ed§VÀ`m dS>rcm§Zm ^oQw>Z
Ad`dXmZm_wio _éZ gwÜXm Vw_Mm _wcJm
{Od§V amhþ eH$Vmo. Ago gm§JrVë`mda
`ed§VMo dS>rc lr {edm ho `ed§VMo
_wÌqnS>, XmoZ ôX`mÀ`m PS>nm, `H¥$V
`mMo XmZ H$aÊ`mg V`ma Pmco. ho Ad`d
H$mTw>Z Xþgè`m XdmImÊ`mV Ë`mMo amonZ
H$aÊ`mgmR>r nmR>{dÊ`mV Amco Ago
{OdZXmZ `moOZoMo S>m°. ñdU©cVm `m§Zr
gm§JrVco. `ed§VMo dS>rc {H$Vr _hmZ
Amho `mMm {dMma H$am.

gwMrgwMrgwMrgwMrgwMr
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5
YS>mYS>mYS>mYS>mYS>m

X¡Z§{XZ {OdZmV AmnU MmcUo, niUo, Xma T>H$cUo, dmhUo Mmc{dUo `mgmaIr
{Za{Zamir H$m_ H$aVmo. hr H$m_o {d{eð> g_Vm pñWVrV AgVo. VgoM earamÀ`m
Ad`m§dm_Ü ò nañna gh`moJm_wioM KS>VmV. Ooìhm AmnU hmcMmc H$aVmo. Voìhm
hmcMmc, g§VwcZ Am{U g_Ýd` `m VrZ _wc ŵV {H«$`m EH$Ì {_iwZ H$m ©̀ H$aVmV.
earamMr hmcMmc hr EH$ g§Šcrï> à{H«$`m Amho. åhUwZM ̀ mg _hmZ {dÝ`mg åhUVmV.

AmnU \$ma H$_r AmYma {nR>mda XmoZ nm`mda g_Vm pñWVrV C ô(balancing)
amhUo gwÜXm _moR>m àíZ Amho. Var gyÜXm AmnU earamV g_Vm pñWVrV R>oD$Z MmcUo,
YmdUo gma»`m Amdí`H$ AgUmao H$mhr H$m ©̀ H$aVmo.
• g_Vm pñWVr Am{U g_Ýd`mg Amdí`H$ AgUmao H$mhr H$m ©̀ gm§Jm?

Amnë`m earamV AZoH$ g§ñWm {_iwZ H$m_ H$arV Agë`m_wio gd© {H«$`m ì`dñWrV
KS>VmV. CXmhaUmW© AmnU hmcMmc Ho$ë`mda Amncr hmS>o, ñZm ẁM Zmhr Va AZoH$ BVa
ì`dñWm gwÜXm Ë`m§Mr ŵ{_H$m ~OmdVmV. ñZm ẁ g§ñWoV AZoH$ ñZm ẁ EH$m H«$_ nÜXVrV
H$m ©̀ H$aVmV.
• ñZm ẁ_Ü ò hmcMmcrcm àoaUm H$moU XoVmo?

Amnë`m earamV AgUmè`m Ad`d, CVr, noer EH$m nÜXVrZo H«$_mUo H$m ©̀ H$aVmV.
ho gd© n[agamVrc g§Ho$Vm§Zm J¥hZ H$éZ Ë`mZwgma à{V ñn§XZ H$aVmV. ho à{Vñn§XZ
earamVrc, earamìXmao AZoH$ H$m ©̀ H$aÊ`mg àoaUm XoVmV. CXmhaUmW© AmnU añË`mda
MmcV AgVm§Zm H$maÀ`m hmZ© EoHw$ Amcm qH$dm H$ma {Xgcr Va cdH$aU añË`mÀ`m
~mOwcm hmoVmo.

cdH$a g§X^m©Zwgma AmnU H$go à{Vñn§XZ H$é eH$Vmo?

 {Z`§ÌU - g_Ýd` g§ñWm {Z`§ÌU - g_Ýd` g§ñWm {Z`§ÌU - g_Ýd` g§ñWm {Z`§ÌU - g_Ýd` g§ñWm {Z`§ÌU - g_Ýd` g§ñWm
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CÎmoOZmg à{VgmX XoUo (CÎmoOZmg à{VgmX XoUo (CÎmoOZmg à{VgmX XoUo (CÎmoOZmg à{VgmX XoUo (CÎmoOZmg à{VgmX XoUo (Responding to stimuli)
• AmnU da gm§{JVcoë`m g§Ho$Vmg à{Vñn§XZ XoÊ`mg H$moU _XV H$aVmo?
• gOrd `m g§Ho$Vmg H$m n«{Vñn§XZ H$aVmV?

gOrdmg n[agamVrc ~Xcmg {H§$dm g§~YrV g§Ho$Vmg qH$dm CÎmoOZmg à{Vñn§XZ
H$maUr ŵV AgVmV.C§Xra nmhVmM Vrcm ImÊ`mgmR>r _m§Oa niVmo. PmS>o àH$memÀ`m
{XeoZoM dmT>VmV. dmVmdaUmV CîUVm, AmÐ©Vm, OmñV Pmë`mda AmnUmg Km_ ̀ oVmo. ho
gd© à{Vñn§XZM AmhoV. gOrdmMo ApñWËd {Q>H$dwZ R>odÊ`mgmR>r gd© n[apñWVrV àË òH$
CËVoOZmg (stimuli) `mo½` n«{Vñn§XZ Amdí`H$ Amho.

CÎmoOZmg à{Vñn§XrV hmoÊ`mMr EH$ H«$_ nÜXVr AgVo. `mV {d{dY Q>ßno AgVmV.
earam~mhoa qH$dm AmVrc dmVmdaUmVrc ~Xcmcm qH$dm CÎmoOZmg AmoiIwZ à{Vñn§XZo
gwé hmoVmV. CÎmoOZ à{Vñn§XZ {H«$ òV hm n{hcm Q>ßnm Amho. Amcoë`m g_mMmamÀ`m àgma
H$aUo Xþgam Q>ßnm Amho. g_mMmamMo {dícofU H$aUo. {Vgam Q>ßnm Amho. CÎmoOZmg `mo½`
à{V{H«$`m XoUo eodQ>Mm Q>ßnm Amho.

CÎmoOZmg à{Vñn§XZ g_OwZ KoÊ`mgmR>r Imcrc H¥$Ë` H$am.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1

Imcr nS>V Agcoë`m H$mR>rcm YaUo Imcr nS>V Agcoë`m H$mR>rcm YaUo Imcr nS>V Agcoë`m H$mR>rcm YaUo Imcr nS>V Agcoë`m H$mR>rcm YaUo Imcr nS>V Agcoë`m H$mR>rcm YaUo (Holding a falling stick)
cm§~ ñHo$cnÅ>r qH$dm AÜ`m© _rQ>a cm§~rMm H$mR>r ¿`m. Vw_À`m {_Ìmcm

H$mR>rÀ`m daÀ`m Q>moH$mcm AmH¥$VrV -1 XmI{dë`mà_mUo Yam`cm cmdm.
Vwåhr Imcr nS>V Agcoë`m H$mR>rcm YaÊ`m `mo½` A§JR>m Am{U n{hco ~moQ>
H$mR>rÀ`m 1 go._r. Xþa R>odm. AmVm Vw_À`m {_Ìmcm H$mR>rÀ`m ñWmZmcm
noÝgrcZo Zm|X H$am. (ñWmZ -A) Vw_À`m {_Ìmcm H$mR>r gmoS>m`cm gm§Jm.
Ë`mMdoir Vwåhr H$m{R>cm Yam.
• Vwåhr H$mR>rcm Hw$R>o YacmV Ë`m OmJr noÝgrcZo (ñWmZ - b) Aer Zm|X

H$am.

• Vwåhr H$m{R>cm àW_ noÝgrcZo Zm|Xcoë`m (ñWmZ - b) OmJr Yé eH$VmV H$m`?
• Vwåhr H$m{R>cm Yacoë`m àXoemcm (ñWmZ - b)àW_ Zm|X Ho$cocr àXoe (ñWmZ -

A) noúmm {H$Vr da Amho?
• Ago H$m KS>co?
• {h {H«$`m {H$Vr doJmZo KS>cr Ago Vwåhmcm dmQ>V Amho H$m?

CÎmoOZm_wio ñZm ẁV ~Xc hmoVmo. ñZm ẁV doJmZo hmoUmao ~Xc à{Vñn§XZmg H$maUr ŵV
R>aVmV. à{Vñn§XZmMm doJ hm CÎmoOZmcm J«hZ H$aUmè`m earam^mJmer à{Vñn§XZ
XmI{dUmè`m ^mJm_Ü ò g_Ýd` Xe©{dVo.

• Aem àH$maÀ`m g_mMma àgmamg H$moU eŠ` R>aVo?

AmH¥ $Vr-1: H$mQ >rcmAmH¥ $Vr-1: H$mQ >rcmAmH¥ $Vr-1: H$mQ >rcmAmH¥ $Vr-1: H$mQ >rcmAmH¥ $Vr-1: H$mQ >rcm
YaUoYaUoYaUoYaUoYaUo
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g{_H¥$V g§ñWm - MoVm g_Ýd` g{_H¥$V g§ñWm - MoVm g_Ýd` g{_H¥$V g§ñWm - MoVm g_Ýd` g{_H¥$V g§ñWm - MoVm g_Ýd` g{_H¥$V g§ñWm - MoVm g_Ýd` (Integrating pathways - Nervous coordination)

Amnë`m earamVrc gd© eara ^mJmÀ`m H$m`m©g _o§Xþ {Z`§ÌrV H$aVmo. Ago J«rH$
cmoH$m§Mm {dídmg hmoVm. EH$ ì`º$s aWmdéZ nS>cm hmoVm. Ë`mÀ`m _mZoda {Vd¥ Kmd
Pmcm homVm. Aem ì`º$sda eara {dkmZ emók JmcZ `mZo g§emoYZ Ho$co. JmcZ ho
{J«H$Mo B.g.nwd© 129-200 _Ü`o hmoD$Z Jococo emók homVo. Ë`m§À`m g§emoYZmn`ªV
earamda {Z §̀ÌU R>odÊ`mV _|XþMr ̂ w{_H$m AgVo ho _m{hV ZìhVo. _mZoda Kmd Pmcoë`m
ì`º$sMo Ë`mÀ`m hmVmÀ`m ñnem©da {Z`§ÌU VwQ>co. nU hmVmMr hmcMmc _mÌ gmYmaU
hmoVr. `mdéZ Ago g_OVo H$s, earamV XmoZ àH$maMo MoVmV§Vw ( nerves) AgVmV.
Ë`mV EH$ kmZmer g§~§YrV d Xþgar {H«$ òer g§~§YrV AgVmV Ago JmcZZo R>a{dco.
`m amo½`mV kmZmer g§~§YrV MoVmV§Vwda Kmd Pmë`mZo Vo [ZH$m_r Pmco. nU {H«$ òg§~§YrV
MoVmV§Vw gmYmaUM hmoV Agmo JmcZMm A{^àm` hmoVm.
• JmcZcm `m {ZU©̀ mda òÊ`mMo H$maU H$m`?

MoVmV§Vw _Ü ò AgUmè`m g_Ýd`m {df`r 18 ì`m eVH$mn ª̀V emókZm _m{hV
ZìhVo. M§oVmg§Ho$V H$go àgmarV hmoVmV ho _m{hV H$aÊ`mgmR>r {dÚwV eº$s àgmamda
à`moJ Mmcw hmoVm. ̀ m à`moJmer VwcZm H$éZ MoVm g§ñWmMr H$m`© nÜXVr _m{hV Ho$cr.
_|Xþ, _oéX§S>mÀ`m {d{dY ^mJmVwZ {ZKmcoco MoVmV§Vw earamVrc {d{dY ^mJmVrc
à{Vñn§XZmg {Z §̀ÌrV H$aVmV Ago _m{hV Ho$co. VgoM g_mMma àgma _mJm©{edm`
gwÜXm AmnUmg WmoS>r\$ma _m{hVr Amho. MoVm noerMr H$m`©nÜXVr Ë`mÀ`m V§Ìm{df`r
AmUIr nwîH$i _m{hVr {_idm`Mr Amho.

MoVmnoerMr aMZm MoVmnoerMr aMZm MoVmnoerMr aMZm MoVmnoerMr aMZm MoVmnoerMr aMZm (Structure of nerve cell)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2
MoVmnoerÀ`m ídmídV ñcmB©S>cm gwú_Xe©ZrZo {Z[aúmU H$am. AmH¥$Vr H$mTw>Z

Ë`mVrc ^mJm§Mr Zmdo nwñVH$m§Vrc AmH¥$Vr-3 er VwcZm H$am. àË`oH$ MoVmnoer_Ü`o

AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:AmH¥ $Vr-2:
JmcZ JmcZ JmcZ JmcZ JmcZ (Galen)

ñnîQ> H|$ÐH$ Agcoco noer Xoh AgVo. noerXohmÀ`m daÀ`m
^mJmVwZ XomZ chmZ chmZ aMZm ~mhoa Amcoë`m
AgVmV. A{YH$ g§»`oV Agcoë`m chmZ aMZ§mZm
{eImV§Vw (dendrites) åhUVmV. cm§~ AgUmè`m aMZog
Vm§{ÌH$múm$ (axon) åhUVmV. V§{ÌH$múm earamÀ`m {d{dY
^mJm§V {dñVmarV hmoVo. Vm§{ÌH$múm ^modVr Ma~rg
AmÀN>mXZ AgVo._m`crZ AmÀN>mXZ (myelin sheath)
åhUVmV.  _m`crZ AmÀN>mXZ H$mhr {R>H$mUr [aH$m_r
OmJm AgVo. Ë`mg aZ{daMo ZmoS>g Ago åhUVmV.
_m`crZMo AmÀN>mXZ Agcoë`m MoVmnoerg _m`crZ
ghrV MoVmnoer åhUVmV. VgoM _m`crZMo AmÀN>mXZ

{eImV§Vw

{ZgrcMo H$U

Vm§{ÌH$múm Yw«d

noer Xoh
H|$ÐH$

ídmZ Xoh

Vm§{ÌH$múm

_m`crZMo AmÀN>mXZ
aZ{daMo ZmoS>

MoVm

AmH¥ $Vr-3:AmH¥ $Vr-3:AmH¥ $Vr-3:AmH¥ $Vr-3:AmH¥ $Vr-3:
MoVmnoerMoVmnoerMoVmnoerMoVmnoerMoVmnoerSCERT T
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Zgcoë`m MoVmnoerg _m`crZ ahrV MoVmnoer Ago åhUVmV. `m _m`crZÀ`m
AmÀN>mXZm_wio EH$ Vm§{ÌH$mg Xþgè`m Vm§{ÌH$múmmnmgwZ doJio H$aVo. \$º$ MoVmnoerXoh
_oX§þV qH$dm _oéX§S>mV qH$dm _oé§X§S>mVwZ {ZKUmè`m (dorsal or ventral root ganglion)
CXa MoVmg§YrV (synapse) AgVo. {eImV§Vw Am{U V§{ÌH$múmmMm ̂ mJ CVrV {dñVmarV
AgVo. AmH¥$Vr -4 _Ü`o _|Xþ, _oéX§S>mÀ`m ImcÀ`m ~mOwVwZ {ZKUmè`m MoVmg§Yr

(‘synapse’) XmIcoco AmhoV. _§oXþ, _oéX§S>mV Agcoë`m MoVmnoerMo
{eImV§Vw Vm§{ÌH$múmmg Ë`mÀ`m cm§~rÀ`m AmYmao AmoiIUo
H${R>U Amho. _m`crZ H$dÀ`mÀ`m AmYmao Vm§{ÌH$múmmg AmoiIw
eH$Vmo. nU ~hþVoH$ MoVmnoer _m`crZ ahrV MoVmnoer AgVmV.

 MoVmnoer MoVmg§ñWmMo EH$H$ Amho. ho AmnUmg _m{hV
Amho. Amnë`m MoVmg§ñWoV gw_mao 10 {_cr`Z MoVmnoer AgVmV.
ho EH$_oH$m§g EH$m {d{eð> nÜXVrV g§~§Y OwiD$Z AgVmV.
EH$m MoVmnoerVrc {eImV§Vw Xþgè`m EH$m noerÀ`m {eImV§Vwer
qH$dm Vm§{ÌH$múmmg ̂ oQ>Umè`m àXoemcm MoVmnoerg§Yr (Synapse)
åhUVmV.

MoVmnoerg§Yr hr EH$ MoVmnoernmgwZ Xþgè`m MoVmnoercm g_mMma ñWmZm§Va $Ho$cm
OmUmam {H«$`mË_H$ ^mJ Amho. `m MoVmnoer g§Yr Odi XomZ MoVmnoer _Ü`o H$gcohr
{OdnXmWu` (protoplasmic ) AZwg§YmZ Zgco Var agm`Z qH$dm {dÚwV g§Ho$VmìXmao
qH$dm XomÝhr ìXmam g_mMma EH$m noernmgwZ Xþgè`m noerH$S>o qH$dm XomÝhr ìXmao g_mMma
EH$m noernmgwZ Xwgè`m noerH$S>o àgmarV hmoVo. _|Xþ, _oé§XS>mda Am{U _oéX§S>m^modVr
MoVmnoerg§Yr AgVmV. _|Xþ, _oéX§S>mnmgwZ earamÀ`m {d{dY ^mJmcm g§Ho$V KoD$Z
OmVmV.
CÎmoOH$ d à{Vñn§XZmMo _mJ© CÎmoOH$ d à{Vñn§XZmMo _mJ© CÎmoOH$ d à{Vñn§XZmMo _mJ© CÎmoOH$ d à{Vñn§XZmMo _mJ© CÎmoOH$ d à{Vñn§XZmMo _mJ© (((((Pathways: From stimulus to response)

nS>Umè`m H$mR>rcm YaÊ`mÀ`m H¥$Ë`mV Vwåhr S>moHo$, ~moQ>m_Yrc g_Ýd` nm{hcm.
`mMm g_Ýd` H$aÊ`mgmR>r MoVmV§Vw {d{dY _mJm©Mo AUwgaU H$aVmV.

{d{dY _mJm©À`m AZwgaUm_Ü`o MoVmnoetZm VrZ àH$mamV {d^mJco Amho.
A{^dmhr MoVmnoer A{^dmhr MoVmnoer A{^dmhr MoVmnoer A{^dmhr MoVmnoer A{^dmhr MoVmnoer (Afferent neurons:)qH$dm kmZ MoVmnoerqH$dm kmZ MoVmnoerqH$dm kmZ MoVmnoerqH$dm kmZ MoVmnoerqH$dm kmZ MoVmnoer

qH$dm kmZ MoVmnoer eramVrc {d{dY ^mJmnmgwZ CÎmoOZmg H|$Ðr` MoVm g§ñWocm
(_|Xþ, _oéX§S>) A{^dmhr MoVmnoer nmohmoM{dVmV. `mg kmZ MoVmnoer (sensory
nerves) gwÜXm åhUVmV.

AmH¥$Vr-4: MoVmnoer g§YrAmH¥$Vr-4: MoVmnoer g§YrAmH¥$Vr-4: MoVmnoer g§YrAmH¥$Vr-4: MoVmnoer g§YrAmH¥$Vr-4: MoVmnoer g§Yr

AmH¥$Vr-5: kmZ MoVmnoerAmH¥$Vr-5: kmZ MoVmnoerAmH¥$Vr-5: kmZ MoVmnoerAmH¥$Vr-5: kmZ MoVmnoerAmH¥$Vr-5: kmZ MoVmnoer
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Andmhr
MoVmnoer

_|Xþ qH$dm _oéX§S>

A{^dmhr
MoVmnoer

Ad`dmMo
ñZm ẁ

ghg§~§Y
MoVmnoer

AmH¥$Vr-7: {d{dY MoVmnoer` _mJ©AmH¥$Vr-7: {d{dY MoVmnoer` _mJ©AmH¥$Vr-7: {d{dY MoVmnoer` _mJ©AmH¥$Vr-7: {d{dY MoVmnoer` _mJ©AmH¥$Vr-7: {d{dY MoVmnoer` _mJ©

Andmhr MoVmnoer Andmhr MoVmnoer Andmhr MoVmnoer Andmhr MoVmnoer Andmhr MoVmnoer (Efferent neuron:)qH$dm MmcH$ MoVmnoerqH$dm MmcH$ MoVmnoerqH$dm MmcH$ MoVmnoerqH$dm MmcH$ MoVmnoerqH$dm MmcH$ MoVmnoer
Andmhr$ MoVmnoer H|$Ðr` MoVm g§ñWm nmgwZ CÎmoOZmg {d{dY eara ^mJmH$S>o

nmohM{dVmV. `mg MmcH$ MoVmnoer gwÜXm åhUVmV.(motor’ nerves)

ghg§~§Y MoVmnoer ghg§~§Y MoVmnoer ghg§~§Y MoVmnoer ghg§~§Y MoVmnoer ghg§~§Y MoVmnoer (Association nerves):
A{^dmhr, Andmhr MoVmnoercm OmoS>Umè`m MoVmnoetZm ghg§~§Y MoVmnoer Ago

åhUVmV.
• H¥$Ë` -1 _Ü`o Vw_À`m earamVrc H$moUVm ^mJ AmXoeH$m§J (detector)åhUwZ

H$moUVm ^mJ {Zdm©hH$m§J ( effector) åhUwZ H$m`© H$aVo?
•  A{^dmhr, Andmhr MoVmnoer ìXmao CÎmoOZmMm g_mMma àgma H$em àH$mao KS>Vo

Ago Vwåhmcm dmQ>Vo?

AmH¥$Vr-6: MmcH$ MoVmnoerAmH¥$Vr-6: MmcH$ MoVmnoerAmH¥$Vr-6: MmcH$ MoVmnoerAmH¥$Vr-6: MmcH$ MoVmnoerAmH¥$Vr-6: MmcH$ MoVmnoer

H¥$Ë` - 1 _Ü ò nS>Ë`m H$m{R>cm
YaVodoir Vwåhr XmI{dcoë`m n«{Vñn§XZm
da Vwåhmcm {Z`§ÌU Amho H$m`?
A{Z §̀ÌrV Amho? (9 ì`m dJm©Vrc
àmUr CVr YS>çmV Vwåhr dmMcoë`m
{Z §̀{ÌH$ ñZm ẁÀ`m g_mMmamg AmR>dU
H$am)Amnco earamg H$mhr g§X^m©V
Amnco {Z`Ì§U ZgUmè`m à{H«$`mcm
XmI{dÊ`mMr Amdí`H$Vm gwÜXm AgVo.
Imcrc H¥$Ë`mìXmao à{VH$ma {H«$`m
g_OwZ KoD$ `m.

JwS>¿`mVrc à{VH$ma {H«$`m JwS>¿`mVrc à{VH$ma {H«$`m JwS>¿`mVrc à{VH$ma {H«$`m JwS>¿`mVrc à{VH$ma {H«$`m JwS>¿`mVrc à{VH$ma {H«$`m (Knee jerk reflex)

nm`mda nm` Q>mHw$Z C§M ~|Mmda nm` cm|~H$iV R>odm. _m§S>rÀ`m
nwT>À`m ̂ mJmg hmVmZo YéZ JwS>¿`mÀ`m ImcÀ`m ̂ mJmV a~ar hmVmoS>rZo
_mam. _m§S>rÀ`m ñZm ẁÀ`m AmH$mamV H$mhr \$aH$ Pmcm H$m nhm?

AmnU nwU©nUo MoVZm AmdñWoV AgwZ gwÜXm _m§S>rÀ`m ñZm`wZm
Am§Hw$MrV homÊ`mnmgwZ Wm§~dw eH$V Zmhr. Aem {H«$`m§Zm A{Z`§{ÌV

AmH¥$Vr-8: JwS>¿¶mMr à{VH$ma {H«$¶mAmH¥$Vr-8: JwS>¿¶mMr à{VH$ma {H«$¶mAmH¥$Vr-8: JwS>¿¶mMr à{VH$ma {H«$¶mAmH¥$Vr-8: JwS>¿¶mMr à{VH$ma {H«$¶mAmH¥$Vr-8: JwS>¿¶mMr à{VH$ma {H«$¶m

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3

SCERT T
ELA

NGANA



Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20 99

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

{H«$`m ( involuntary) Ago gwÜXm åhUVmV. AmnU \w$Q>~mc IoiVo doir hrM _m§S>r
Amnë`m {Z §̀ÌUmV H$m ©̀ H$aVo. Amnë`m earamV KS>Umè`m {H«$ òV A{YH$Va ^mJ
A{Z §̀ÌrV Ago Vwåhmcm dmQ>Vo H$m? H$maU H$m`?

JwS>¿`mÀ`m à{VH$ma {H«$`og n{hë`m§Xm 1857 _Ü`o AmoiIÊ`mV Amco. AmYr ̀ mV à{V{H«$`m Zgoc
Aer e§H$m ~miJÊ`mV Amcr nU ZeoMo Am¡fY {Xcoë`m _mH$S>mV nm`mcm OmUmar _oéMoVmV§Vw (
spinal nerves)H$mnco Voìhm JwS>¿`mV à{VH$ma{H«$`m KS>cr Zmhr. `mdéZ Ago {gÜX homVo H$s,
Z¸$sM MoVm_mJ© `m {H«$`oV ^mJ KoVo.

H$_r H$mcmdYrV \$ma H$_r doi KoUmè`m A{Z`§{ÌV {H«$`oV MoVmnoetZr AZwgaU
Ho$cocm _mJ© \$ma H$_r AgVmo. hm _|Xþ n`ªV nmohmoMV Zmhr. gd© {Z`§{ÌV {H«$`og MoVmnoer
_mJ© _moR>m AgwZ {ZpíMV _|Xþcm nmohmMVmo. MoVm_mJ© åhUOo H$m`? {Z[aúmU H$é `m.
à{Vjrá {H«$`m à{Vjrá {H«$`m à{Vjrá {H«$`m à{Vjrá {H«$`m à{Vjrá {H«$`m (The reflex arc)

19 ì`m eVH$meodQ>r à{VH$ma {H«$`m
{d{eï> _mJm©Mo AZwgaU H$aVo `m Jmoï>rMo
AmH$cZ ZìhVo. kmZ|Ðr`mnmgwZ CÎmoOZmg
J«hZ H$éZ Ë`mg _|Xþ qH$dm _oéX§S> Z§Va
à^mdmH$ A§Jmg (ñZm ẁcm) nomhmM{dÊ`mgmR>r
ñnï> _mJ© AgVmo. kmZ|{Ð`mnmgwZ _oéX§S>mg
VoWwZ à^dmhH$ A§JmH$S>o g_mMma EH$m {d{eï>
_mJm©Zo àdmg H$aVo. `m_mJm©g n«{VH$ma
{H«$̀ m Mmn Ago åhUVmV. Amnë`mcm EImÚm
{VúU dñVwda nm` nS>ë`mda nm`mMo ñZm ẁ
H$emn«H$mao ñn§XrV hmoVmoV Vo {Z[aúmU H$am.

ZH$iV AnKmVmZo Amncm nm` EH$m
{VúU dñVwda nS>cm Voìhm AZoH$ à{VH$ma
{H«$`m Mmn EH$mM doir H$m_ H$éZ nm`mÀ`m ñZm`w nm`mcm doJmZo _mJo AmoT>Ê`mgmR>r
àd¥Îm H$aVmV. AmH¥$Vr -9 Mo {Z[aúmU H$am.
• Aem AmUIr H$moUH$moUË`m g§X^m©V BVa {Zdm©hH$ A§J H$m_ H$aVmV?
• MoVmnoetV g_Ýd`m~Ôc ho AmnUmg H$m` _m{hVr XoVmV?

H$iV qH$dm ZH$iV H$m_o H$aVm§Zm H$m` hmoVo? Vwåhmcm `mMm AZŵ d AgocM?
CXmhaUmW© AmnU nm`è`m MT>V AmhmoV Ago g_Om. Ë`mdoir nm` Hw$R>o R>odV AmhomV
`mMm {dMma H$arV nm` R>odV Zmhr Zm, nm` Ë`m§Mr H$m_o ñdV: H$arV AgVmV. Ë`mM
nm`mÀ`m ñZm`wZo _§oXþÀ`m {Z`§ÌUmImcr H$mhr {d{eï> hmcMmcr H$adwZ KoVë`m
OmVmV. hr EH$ AmíM`©Xm`H$ JmoîQ> Amho. CXmhaUmW© \w$Q>~m°c IoimV nm`mMo ñZm`w

AmH¥$Vr-9: à{VH$ma {H«$`mAmH¥$Vr-9: à{VH$ma {H«$`mAmH¥$Vr-9: à{VH$ma {H«$`mAmH¥$Vr-9: à{VH$ma {H«$`mAmH¥$Vr-9: à{VH$ma {H«$`m

kmZ MoVmnoer
MmcH$ MoVmnoer

MoVma‚mw

à^mdH$ ñZm ẁ

A§VaMoVmnoer

AÝdofH$
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AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?
CÎmoOZm nmgwZ Vo n«{V{H«$`m n`ªV MoVm g§Mma Xa goH§$Xmcm 100 _rQ>a doJmZo àdmg H$arV OmVmo.
earamMr _|XwÀ`m AmH$mamer VwbZm Ho$ë`mg gd© àmÊ`m§nojm e¥ (bhmZ C§Xra) Mm _|Xÿ _moR>m AgVmo.

noer à{VH$ma {H«$`mgmo~V _|XþÀ`m {Z`§ÌUmImcr gwÜXm H$m`© H$aVmV. Amnë`m earamV KS>Umè`m ~hþVoH$
ñZm`wMr hmcMmc {Z`§ÌrV Am{U A{Z`§ÌrV à{VH$ma {H«$`m `m XmoÝhr _mJm©Zo {Z`§ÌrV Ho$cr OmVmV.

• H$moUË`mhr EImÚm H$m_mcm J¥hrV YéZ à{VH$ma {H«$`m Mmn H$mT>m?
Amnë`m earamV {Z`§{ÌV, A{Z`§{ÌV gd© {H«$`m§Zm MoVmg§ñWm {Z`§ÌrV Amnë`m earamVrc ~hþVoH$

ñZm`wMr hmcMmc {Z`§ÌrV Am{U n«{VH$ma{H«$`m _mJm©ìXmao {Z`§{ÌV Ho$ë`m OmVmV. MoVm g§ñWocm AmnU
{d^mJdmar Aä`mg H$é ̀ m. MoVmnoer H$moRw>Z {ZKVmV, ̀ m {df`mAmYmao AÜ`Z H$é ̀ m. MoVmg§ñWoV _w»`
XmoZ {d^mJ AgVmV. 1) H|$Ðr` MoVm§gñWm (central nervous system (CNS) 2) n[aYr` MoVmg§ñWm
(peripheral nervous system (PNS).
‘Ü¶dVu MoVmg§ñWm ‘Ü¶dVu MoVmg§ñWm ‘Ü¶dVu MoVmg§ñWm ‘Ü¶dVu MoVmg§ñWm ‘Ü¶dVu MoVmg§ñWm (Central Nervous System (CNS)

_|Xþ, _oéX§S> {_iwZ H|$Ðr` MoVmg§ñWm ~ZVo. H|Ðr` MoVmg§ñWm gd© MoVm{H«$`m§Zm g_Ýd`rV H$aVo.
_|Xþ _|Xþ _|Xþ _|Xþ _|Xþ (Brain)

_§oXwÀ`m AmH$mamMr VwcZm Ho$ë`mg gd© àmÊ`mnoúmm _mZdmÀ`m _|Xþ _moR>m Amho. _|Xþ hm S>moŠ`mÀ`m KÅ>
hmS>mÀ`m H$dQ>rV (cranium) gwaúmrV AgVmo. _o§Xþcm _oZrOog ( meninges) ZmdmMo VrZ AmdaU
AgVmV. hr AmdaUo _oéX§S>mda gwÜXm AgVmV. `m AmdaUm_Ü ò _ñVrîH$ _oé Ðd( cerebro-spinal
fluid) AgVmo. hmS>mMr H$dQ>r Am{U _oZrOog AmdaU {_iwZ _|XþMo AmKmVm nmgwZ gaúmU H$aVmV.
_|Xþ_Ü`o ~mhoarc ~mOwcm MoVmnoerMo Xoh AgwZ `m_wio H$aS>çm a§JmMm nXmW© V`ma hmoVmo. `m ^mJmg
H$aS>çm a§JmMm àm§V Jo«_°Q>a (grey matter) åhUVmV. _o§XþÀ`m AmVë`m ~mOwcm MoVmnoer Mo A§{ÌH$múm
AgVmV. `m A§{ÌH$múmda _m`crZMo AmdaU AgVo. ho nm§T>ao AgVmV. åhUwZ `m ^mJmg nm§T>è`m a§JmMm
ìhmB©Q> ‘°Q>a (white matter) åhUVmV. H$aS>çm a§JmMm nXmW© ~mhoaÀ`m ~mOwZo d nm§T>è`m a§JmMm nXmW©
AmVë`m ~mOwZo AgVmo. H$maU cKw úmoÌmV Agcoco _m`crZ `wº$ A§{ÌH$m _|Xþ nmgwZ ~mhoa `oVmV. _o§Xþ

{Z`§ÌU H|$ÐmMo H$m_ H$aVmo ho 2000 dfm©nwduM
eara{dkmZ emók§mZr ( physiologists)
AmnUmg AdJV Ho$co.

 _|XþMo Imcrc ^mJ AgVmV.
1. n wT >Mm ^mJ (Forebrain) –

_ñVrîH $ (cerebrum),_m o R > m  _ |X þ
(diencephalon)

2. _Ü` _|Xþ (Midbrain)  – optic lobes
3. _mJMm _ |X þ  (Hindbrain) –

AZw_ñVrîH$(cerebellum)_oéX§S> (medulla.)

goaod«b hoåmrñ’$r¶a

_ñVrîH$

_|XþMr nmoIir

{n ẁf J«§Wr
MoVma‚mw

nm°Ýgdamobr

_oéX§S>

AmH¥$Vr-10: _o§Xþ AmH¥$Vr-10: _o§Xþ AmH¥$Vr-10: _o§Xþ AmH¥$Vr-10: _o§Xþ AmH¥$Vr-10: _o§Xþ (Brain)

nm°ng© H°$bmoO‘
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‘|XþÀ¶m {d{dY ^mJmMr H$m¶©‘|XþÀ¶m {d{dY ^mJmMr H$m¶©‘|XþÀ¶m {d{dY ^mJmMr H$m¶©‘|XþÀ¶m {d{dY ^mJmMr H$m¶©‘|XþÀ¶m {d{dY ^mJmMr H$m¶©
nwT>Mm ‘|Xþ …nwT>Mm ‘|Xþ …nwT>Mm ‘|Xþ …nwT>Mm ‘|Xþ …nwT>Mm ‘|Xþ …
Amobâ¶m³Q>ar bmoãgAmobâ¶m³Q>ar bmoãgAmobâ¶m³Q>ar bmoãgAmobâ¶m³Q>ar bmoãgAmobâ¶m³Q>ar bmoãg …………… øm JmobmH$ma aMZm ’$º$ ‘|XþÀ¶m ImbÀ¶m n¥îR>’$imVM {XgVmV.
H$m¶©H$m¶©H$m¶©H$m¶©H$m¶© …………… Amobâ¶m³Q>ar bmoãgMo J§Y AmoiIÊ¶mgmR>r ‘XV H$aVmV.
‘ñVrîH$ (goao~«‘)‘ñVrîH$ (goao~«‘)‘ñVrîH$ (goao~«‘)‘ñVrîH$ (goao~«‘)‘ñVrîH$ (goao~«‘) …………… ‘ñVrîH$mV XmoZ AY©JmobmH$ma ^mJ AgVmV. Ë¶m§Zm ‘ñVrîH$ AY©Jmob
(((((cerebral hemispheres))))) åhUVmV. ‘ñVrîH$mÀ¶m n¥ð>^mJmda AZoH$ KS>çm AgVmV. ¶m KS>çmVrb
C§Q>dQ>çm§Zm Jm¶ar åhUVmV d Ii½¶m§Zm gbgr åhUVmV. ‘ñVrîH$ AY©JmobmMo gëgr BVHo$ ñnï> AgVmV
H$s Ë¶m‘wio AY©JmobmMo nwÝhm Mma dVw©imH¥$Vr ^mJ nS>VmV.
i) Vw‘À¶m {ejH$m§Zm ¶m Mma dVw©imH¥$Vr ^mJmMr Zmdo {dMmamdr?
ii) XmoZ ‘ñVrîH$ AY© Jmobm§Zm H$moUVm ^mJ OmoS>Vmo. (AmH¥$Vr 10.) nmhþZ gm§Jm?
H$m¶© :(Amobë¶m’$Q>ar bmoãg):H$m¶© :(Amobë¶m’$Q>ar bmoãg):H$m¶© :(Amobë¶m’$Q>ar bmoãg):H$m¶© :(Amobë¶m’$Q>ar bmoãg):H$m¶© :(Amobë¶m’$Q>ar bmoãg):
i) ~m¡pÜXH$ H$m¶© j‘VoMo AmgZ, ̂ mdZm, gmaU, H$maUo XoZo, g§doXZ j‘Vm, {dMma Am{U dmMm ¶mda

{Z¶§ÌU R>odbo.
ii) g§doXZmMm AW© g‘OUo Am{U W§S>, Ja‘, doXZm Am{U Xm~ ¶m§Zm à{Vñn§XZ H$aUo.
S>m`Zgo\$cm°Z S>m`Zgo\$cm°Z S>m`Zgo\$cm°Z S>m`Zgo\$cm°Z S>m`Zgo\$cm°Z (Diencephalon): ho Mm¡H$moZmH¥$Vr Jmob ‘|XÿÀ¶m ImbÀ¶m ^mJmbm AT>>ioV. ho ‘pñVîH$
Am{U ‘Ü¶‘|XÿÀ¶m ‘Yo AgVo. ¶mMo XmoZ ^mJ dS>VmV Wmbmg‘ Am{U hm¶nmoW°bm‘g (A§Vómdr J«§WrMo
{Z¶§ÌU H|$Ð) {n¶wf J«§Wrbm ^mb’$$ J«§Wr åhUyZ Am|iIbo OmVo.
i) amJ,Xþ:I, AmZ§Xmgma»`m ^mdZm§da {Z §̀ÌU.
ii) ñZm`wÀ`m hmcMcrMo {H«$`oà{V{H«$`m H|$Ð (Reflex centre)

iii) amJmgma»`m ^mdZmMo H|$Ð
iv) Oc g_Vwë`, aº$ Xm~, earamVmn_mZ, PmonMo Am{U ^wHo$Mo {Z`§ÌUmMo H§o$Ð
v) hm`nmoW°c_g (hypothalamus){n`wfJ«§WrMo {Z`§ÌU H$aUo, {n`wfJ«§WrMo _hËdmMr J«§Wr Amho.
_Ü`_§ooXþ _Ü`_§ooXþ _Ü`_§ooXþ _Ü`_§ooXþ _Ü`_§ooXþ (Midbrain): hm ^mJm XoR>m gmaIm AgVmo. nwT>À¶m ‘|Xÿbm AZw‘ñVrîH$ Am{U ^mJÀ¶m ‘|XÿÀ¶m
nmZ²ger OmoS>Vmo.
H$m¶©: cerebral cortex  nmgwZ MoVmaÁOw Am{U kmZ CÎmoOZmg MoVma‚mw nmgwZ ( spinalcord) hm`nmoW°cgcm
nmohmoM{dVmV. Ñï>r Am{U EoH$Ê`mH$arVm n«{V{H«$`m XmI{dUo.
^mJMm _§ooXþ^mJMm _§ooXþ^mJMm _§ooXþ^mJMm _§ooXþ^mJMm _§ooXþ: hm ‘|XÿMm eodQ>Mm ^mJ AgyZ AZw‘ñVrîn Am{U ‘oéX§S> ¶mMo ^mJ AmhoV.
H$m¶©: AZw‘ñVrîn- ho ‘pñVîH$mÀ¶m Imbr Am{U ‘oéX§S>mÀ¶mda hm ^mJ AgVmo.
AZw_ñVrîH$AZw_ñVrîH$AZw_ñVrîH$AZw_ñVrîH$AZw_ñVrîH$ (Cerebellum): i) eara g_VmpñWVr, earamÀ`m pñWVrZwgma ñZm ẁÀ`m hmcMmcrda {Z §̀ÌU

ii) _ñVrîH$mnmgwZ {ZKmcoë`m {Z`§ÌU McZmMo {Z[aúmU H$aVo.
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(_oéX§S>)(_oéX§S>)(_oéX§S>)(_oéX§S>)(_oéX§S>) Medulla oblongata  H$m¶©: hm ^mJ Odinmg {ÌH$moUmH¥$Vr
AgVmo nmZ²g nmgyZ gwé hmoD$Z MoÌma‚my n¶ªV bm§~ AgVo.

i) ídmg{H«$`m, MoVmñn§XZ, aº$Xm~, öX`mMo ñn§XZ, gma»`m {H«$`mÀ`m
{Z`§ÌUmMo H|$Ð (Vasomotor -dmgmo_moQ>ma åhUOo aº$dm{hÊ`mda
homUmè`m {H«$`o_wio aº$dm{hÊ`mMm ì`mg dmT>Vmo)

ii) Kmg {JiUo, ImoH$cUo, qeH$Uo, CcQ>r H$aUo, `mgm»`m {H«$`oda
{Z §̀ÌU R>odUo.

MoVma‚mw MoVma‚mw MoVma‚mw MoVma‚mw MoVma‚mw (Spinal Cord)

MoVma‚mw hm cm§~ gw_mao d¥Îm{MÎmrÀ`m AmH$mamMm (cylindrical) AgVmo.
hm _mJÀ`m _|XþÀ`m H$_aon ª̀V ngacocm AgVmo. hm nmR>rÀ`m H$Ê`mV
AgVmo. _|Xw_Ü`o nm§T>è`m a§JmMm nXmW© AmVë`m ~mOwcm d H$aS>çm a§JmMm
nXmW© ~mhaoÀ`m ~mOwcm AgVmo. nU MoVma‚mw `m {déÜX AgVmo. nm§T>è`m
nXmW© d H$aS>çm nXmW© AmVë`m ~mOwcm AgVmo. MoVma‚mwÀ`m XmoÝhr ~mOw§Zr

MoVmaÁOwV gwB© Q>moMë`mg MoVma‚mw _oë`mZo ~oSw>§H$ nU _ocm ho XmoKm§Zr nm{hco.
darc {ZXe©ZmdéZ Ago {XgwZ `oVo H$s, MoVma‚mw hm Ho$di g_mMmamg _|XþnmgwZ `oUmè`m g§Xoemg

eara^mJmg nmR>{dÊ`mÀ`m _mJ©M Zìho Va {Z`§ÌU H|$Ð åhUwZ gwÜXm H$m`© H$aVo Ago åhUVm `oB©c.
• MoVma‚mw H$moUH$moUVo H$m`© H$aVo Ago Vwåhmcm dmQ>Vo?
• Amnë`m e[aamÀ`m gd© H$m`m©da WoQ> _o§Xþ d MoVma‚mwMo {Z`§ÌU AgVo Ago Vwåhmcm dmQ>Vo H$m? H$maU

H$m`?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

_o|XþVwZ {ZKUmè`m MoVmnoetZm H«o$Zr`c MoVmV§Vw (cranial nerves) åhUVmV. Va MoVm a‚mwnmgwZ
{ZKUmè`m ñnm`Zc MoVmV§Vw(spinal nerves) åhUVmV. Amnë`m earamV EHw$U 12 H«o$Zr`c MoVmV§Vw
d 31 OmoS>çm ñnm`Zc MoVmV§Vw AgVmV.

AmH ¥ $Vr-AmH ¥ $Vr-AmH ¥ $Vr-AmH ¥ $Vr-AmH ¥ $Vr-
12:12:12:12:12:{c`moZmS>m©o© S drÝg{c`moZmS>m©o© S drÝg{c`moZmS>m©o© S drÝg{c`moZmS>m©o© S drÝg{c`moZmS>m©o© S drÝg

AmH¥$Vr-11: MoVma‚mwAmH¥$Vr-11: MoVma‚mwAmH¥$Vr-11: MoVma‚mwAmH¥$Vr-11: MoVma‚mwAmH¥$Vr-11: MoVma‚mw

_m`crZ ghrV Vm§{ÌH$m§úm {ZKmcoco AgVmV. AmH¥$Vr -11 nhm.
16 ì`m Am{U 17 ì`m eVH$mVrc emókm§Zr MoVm {Z`§ÌUmV MoVm

a‚mwÀ`m H$m`m©da AÜ`Z Ho$co. J«rH$ emókm§Zr n«{VnmXZ Ho$coë`m H$ënZoMo
I§S>Z Ho$co. H$mhr àmÊ`mV _§oXþcm H$mT>wZ Q>mH$ë`mda gwÜXm CÎmoOZmg ñn§XZ
nmhÊ`mV Amco. {c`moZmS>m©o© S drÝg  (Leonardo da Vinci) (1452-
1519) Am{U ñQ>r\o$Z hoëg (Stephen Hales) (1677-1771)  `m XmoKm§Zr
~oS>H$mMm _|Xþ H$mTw>Z Q>mH$cm Var Vo {Od§V am{hcoco nm{hco. VgoM ËdMocm
Q>moMë`mg qH$dm {M_Q>m KoVë`mg ñZm ẁMr hmcMmc {XgwZ Amcr. ~oS>H$mÀ`m
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n[aYr MoVm g§ñWm n[aYr MoVm g§ñWm n[aYr MoVm g§ñWm n[aYr MoVm g§ñWm n[aYr MoVm g§ñWm (Peripheral nervous
system)

AmH¥$Vr -13 _Ü ò XmI{dë`mn«_mUo MoVma‚mwcm
OmoSw>Z Agcoë`m MoVmV§VwZm XomZ _wi(roots)
AgVmV. `mn¡H$s EH$ earamÀ`m _mJÀ`m EH$
nwT>À`m ~mOwg OmVo. ñH$m°Q>c°S>Mo emók Mmc©g
~oc (Charles Bell ) Am{U \«$m§ÝgMm \«$m§H$mo¶rg
_oO|S>o (Francois Magendie) emók 19 ì`m
eVH$mÀ`m àma§^r Ho$coë`m à`moJmìXmao Ago {gÜX
Ho$co H$s _Oma‚mw cm g§~§YrV XomZ _wio doJdoJir

Xoh, H«o$Zr`c Am{U ñnm`Zc MoVmnoer AgVmV. H«o$Zr`c Am{U ñnm`cZ MoVmnoer _‚mma‚mwcm EH$m~mOwZo
kmZ|{Ð`mg Xþgè`m ~mOwZo OmoS>coco AgVmV.
• MoVmnoerMo Q>moH$ ho ñZm`wÀ`m Q>moH$mÀ`m OmJr H$go H$m`© H$aVmV Ago dmQ>Vo?
ñd`§ M{bV MoVmg§ñWmñd`§ M{bV MoVmg§ñWmñd`§ M{bV MoVmg§ñWmñd`§ M{bV MoVmg§ñWmñd`§ M{bV MoVmg§ñWm

n[aYr MoVmg§ñWm (PNS) earamVrc H$mhr ̂ mJmV aº$dm{hÊ`m, _D$ ñZm ẁ Am{U hmXr©H$ ñZm ẁ(cardiac
muscles) ^mJmV A{Z`§ÌrV H$m`m©Mo {Zdm©hH$ H$aVo. Aem n[aYr MoVm§gñWmg ñd`§McrV MoVm
g§ñWm(autonomous nervous system) Ago åhUVmV. VodT>oM ZgwZ ËdMoVrc H$mhr ^mJmVrc ñZm`w
ApñWñZm ẁMo {Z §̀ÌU H$aVo.

Amnë`m S>moù`mÀ`m ~mhþcrMo(pupil) AmH§w$MZ d àgaU ho ñd`§McrV MoVmg§ñWmìXmao MmcUmao Mm§Jco
CXmhaU Amho. AmnU Am§Ymè`m ImocrV Joë`múmUr H$mhrM {XgV Zmhr. hiwhiw ImocrVrc gd© dñVw
{Xgm`cm cmJVmV. H$maU A§YmamV S>moù`mÀ`m ~mhþcrMm ì`mg OmñV Agë`m_wio OmñV àH$me S>moù`mV
òVmo. åhUwZ {VWë`m dñVw AmnUmg {XgVVm. A§Ymè`m ImocrVwZ ~mhoa COoS>mV Amë`mda ~mhþcrMm ì`mg

H$_r hmoD$Z aoQ>rZmda H$_r àH$me nS>Ê`m`mo½` H$aVo. `m XmoZ à{H«$`m§Zm ñd`§McrV MoVmg§ñWm à^m{dV
H$aVo.

Amnë`m earamVrc AZoH$ H$m`© MoVmnoerìXmao {Z`§ÌrV Ho$co OmVmV. Va H$mhr BVa nÜXVrZo
{Z`§ÌrV Ho$co OmVmV. Vwåhmcm S>m`~oQ>rgZo (diabetes) `m amoJmZo J«ñV ì`º$s _m{hV Amho H$m? Ë`m§À`m
aº$mV gmIaoMo n«_mU dmT>ë`mda {Z`{_V nUo Am¡fYmÀ`m Jmoù`m,B§ÝgwcrZ B§OoŠeZ (insulin injections)

AmH¥$Vr-13: n[aYr MoVmg§ñWm AmH¥$Vr-13: n[aYr MoVmg§ñWm AmH¥$Vr-13: n[aYr MoVmg§ñWm AmH¥$Vr-13: n[aYr MoVmg§ñWm AmH¥$Vr-13: n[aYr MoVmg§ñWm  Periperal nerves system

spinal nerve

dorsal root
ganglion

CXaqeJ
ventral horn CXa _wi

d¥ï>qeJ (dorsal horn)
d¥ï>_wi

H$m ©̀ H$aVmV. d¥ï>_wi (dorsal roots) HmTw>Z Q>mH$coë`m àmÊ`mV H$mhr à^md nS>cm Zmhr. CXa _wwimg
(ventral roots) ñne© Ho$ë`m~amo~a ñZm ẁV Vrd« {H«$`m {XgwZ Amcr. ̀ mdéZ Ago {gÜX homVo H$s, CXa_wi
ñZm`wÀ`m hmcMmcrg {Z`§ÌrV H$aVo nU d¥ï>_wi H$arV Zmhr.

d¥ï>_wi kmZmer g§~§YrV g_mMmamg AmV KoD$Z OmUmè`m CXa_wi ñZm`wÀ`m AH§w$MZmgmR>r gwMZm§Zm
~mhoa nmohmoM{dVo. Ago 1882 dfu à`moJmìXmao emókm§Zr {gÜX Ho$co.
• Vw_À`m A{^àm`mZwgma H$moUVo _wi kmZ qH$dm A{^dmhr MoVmnoer nmgwZ g§H§oV J«hU H$aVo?

n[aYr MoVmg§ñWm (PNS) \$ma {dñV¥V AgVo. `mV _Oma‚mw, d¥ï>_wio, CXa_wimer g§~§YrV MoVmnoer
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AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

¿`mdo cmJVo. BÝgwcrZ ~Ôc AmnUmg Hgo H$ico? `m_wio earamV MoVmnoer ìXmaoM
Zmhr Va Xþgè`m doJù`m nÜXVrZo H$mhr H$m`© H$go {Z`§{ÌV Ho$co OmVmV ho H$iVo..

ñd`§McrV MoVmg§ñWm ñd`§McrV MoVmg§ñWm ñd`§McrV MoVmg§ñWm ñd`§McrV MoVmg§ñWm ñd`§McrV MoVmg§ñWm (Autonomus nervous system)
öX` ñn§XZ ídmg{H«$`m BË`mXr H$m`m©Zm _oéX§S> ( medulla oblongata) hm _|XþMm

^mJ {Z §̀ÌV H$aVmo ho Vwåhmcm _m{hVM Amho. earamVrc AZoH$ Ad`d ñdV:Mo H$m ©̀
ñdV: H$aÊ`mgmR>r ghH$m ©̀ H$aUmè`m MoVmg§ñWocm ñd §̀McrV MoVmg§ñWm åhUVmV.
gmYmaUV: _oéX§S> Am{U ñd §̀McrV MoVmg§ñWm XmoKmÀ`m g_Ýd`mZo gd© {H«$`m KS>VmV.

ñd §̀McrV MoVmg§ñWm gOrdmV KS>Umè`m {d{dY {H«$`m H$emàH$mao à^md Q>mH$VmV
g_OwZ KoD$ `m. AmH¥$Vr-17 Mo {Z[aúmU H$am. Imcrc àíZmMo CÎmao Úm.

• nmR>rÀ`m H$Ê`mOdirc J°½cr`mZ nmgwZ {ZKmcoë`m MoVmV§Vw earamÀ`m H$moUH$moUË`m
Ad`dmV OmVmV?

AmH¥$Vr-17: ñd`§McrV MoVmg§ñWmAmH¥$Vr-17: ñd`§McrV MoVmg§ñWmAmH¥$Vr-17: ñd`§McrV MoVmg§ñWmAmH¥$Vr-17: ñd`§McrV MoVmg§ñWmAmH¥$Vr-17: ñd`§McrV MoVmg§ñWm

XmoZ eVH$mImcr Ho$coë`m g§emoYZm_wio H$mhr amoMH$ KQ>Zm CKS>H$sg Amë`m. H|$Ðr` MoVmg§ñWm
( central nervous system)Am{U n[aYr MoVmg§ñWmM Zmhr Va earamVrc AÞ ZirV (digestive
tract) EH$ {d{eï> MoVmg§ñWm AgVo Vr Ho|$Ðr` qH$dm n[aYr MoVmg§ñWog g§~§Y ZgVmV. ñdV§ÌnUo
H$m`© H$aVo Ë`mg chmZ _|Xþ qH$dm {OU© MoVmg§ñWm (enteric nervous system)Ago åhUVmV.

qgnW{Q>H$ n°amqgnW{Q>H$
S>moù¶mÀ¶m ~~yimMm ì¶mg

nmT>Uo

bmi ómdU Wm§~Uo

ñdmgZ{bH$m àgaU nmdUo

öX¶mMo R>moHo$ dmT>Uo

aº$Xm~ dmT>Uo

ñdmXÿqnS>mMo H$m¶© Wm§~Uo

nmMH$ag ómdU H$‘rH$aUo

‘yÌme¶ {dlm§VpñWVr

qbJmMm AmH$ma H$‘r H$aUo

ì¶mg H$‘rhmoUo

bmi ómdUo

ñdmgZ{bH$m
AmH§y$MZ nmdUo
H$‘r hmoUo

H$‘r hmoUo
ñdmXÿqnS>mÀ¶m
H$m¶©mbm MmbZm XoZo
nmMH$agmMo ómdU
dmT>dUo
‘yÌme¶mMo AHy§$MZ
qbJmMm AmH$ma
dmT>dUoSCERT T
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• _§oXþVwZ {ZKUmao MoVmV§Vw H$moUH$moUË`m Ad`dmg nmohmoMVmV?
• ghmZw^wV MoVmg§ñWa ( sympathetic system)H$moUH$moUË`m Ad`dmÀ`m H$m`m©da

à^md Q>mH$Vo?
• ghZw^wV nmam MoVmg§ñWm (para sympathetic system)H$moUH$moUË`m Ad`mÀ`m

H$m`m©da à^md Q>mH$VmV?
• ghmZw^wV MoVmg§ñWmÀ`m (sympathetic system) H$m`m©~Ôc Vwåhmcm H$m`

g_OVo Vo gm§Jm?
• ghmZw^wV nmam MoVmg§ñWmÀ`m H$m`m©~Ôc Vwåhmcm H$m` g_OVo Vo gm§Jm?

nmR>rÀ`m H$Ê`mOdirV J°½cr`mZ MoVmV§Vw (Ganglia) MoVmaÁOwcm OmoS>coco
AgVmV. nmR>rÀ`m H$Ê`mÀ`m XomÝhr ~mOwcm Agcoë`m J°½cr`mZ Am{U g§~§YrV
MoVmV§Vw {_iwZ ghmZw^wVr MoVmg§ñWm ~ZVo. _|Xþ_Yrc J°½cr`mZ Am{U MoVmaÁOwÀ`m
eodQ>À`m ^mJmVwZ {ZKmcoë`m MoVmV§Vw {_iwZ ghmZw^wVr nmam MoVmg§ñWm {Z_m©U
hmoVmo. `m XomÝhr MoVmg§ñWm {_iwZ ñd`§McrV MoVmg§ñWm {Z_m©U hmoVo. hm n[aYr
MoVmg§ñWmMmM ^mJ åhUwZ g_Ocm OmVmo.

MoVmg§ñWmer Ag§~§YrV g_Ýd` MoVmg§ñWmer Ag§~§YrV g_Ýd` MoVmg§ñWmer Ag§~§YrV g_Ýd` MoVmg§ñWmer Ag§~§YrV g_Ýd` MoVmg§ñWmer Ag§~§YrV g_Ýd` (Coordination without nerves)

BÝgwcrZMr H$Wm BÝgwcrZMr H$Wm BÝgwcrZMr H$Wm BÝgwcrZMr H$Wm BÝgwcrZMr H$Wm (The Story of insulin)
O_©ZrVrc {\«$~J©© {díd {dÚmc`mVrc nm°c c§JahmÝg ( Paul Langerhans)ZmdmMo

amoJ{ZYm©aU emó àmÜ`mnH$ (Professor of Pathology) ̀ m§Zr 1868 _Ü`o ñdmXþqnS>
(pancreas) g§emoYZ H$arV AgV§mZm Ë`mV gmYmaU noernoúmm doJima§J Am{U
aº$dm{hÊ`mZr ẁº$ noer g_wh {Xgco. `mg Islets of Langerhans (Islets  åhUOo
{ìXn hmo`.) ho Zmd R>odco. nU Vo H$m` H$m`© H$aVmV Vo Ë`m§Zm _m{hV ZìhVo.

Iwn emók `mÀ`m H$m`m©{df`r emoY cmdÊ`mMm à`ËZ Ho$cm. `m à`moJ H$aVm§Zm
àmÊ`mÀ`m ñdmXþqnS>mVrc Islets of Langerhans noer H$mTw>Z Q>mH$ë`m AgVm Ë`m
àmÊ`mV S>m`~oQ>rg _mZgmMr cúmUo {XgwZ Amcr. åhUOoM aº$mV Am{U _wÌmV
gmIaoMo à_mU OmñV Agë`mMo Ë`m§Zr nm{hco. nU Ë`mH$mir S>m°ŠQ>am§Zm hm aomJ H$gm
hmoVmo Vo H$ico Zmhr. nU amoJmMo H$maU ñdmXþqnS> Agw eH$Vo Agm ímmókm§Mm
A{^àm` homVm.

AmH¥$Vr-14: AmH¥$Vr-14: AmH¥$Vr-14: AmH¥$Vr-14: AmH¥$Vr-14: Paul AmH¥$Vr-15: AmH¥$Vr-15: AmH¥$Vr-15: AmH¥$Vr-15: AmH¥$Vr-15:  Pancreas
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Z§VaÀ`m H$mimV g§emoYZmV chmZ AmVS>çmÀ`m g_moaÀ`m ^mJmnmgwZ
(duodenum)AmÚAm§ÌmVwZ( a part of the small intestine) {ZKUmè`m ñdmXþZcrHo$cm
~m§YwZ Q>mH$ë`mZo ñdmXþqnS> Zme nmdVo. nU Islets of Langerhans  noer gmYmaUM
amhVmV Ago emoYwZ H$mT>co. Ago Ho$ë`m_wio àmÊ`mV S>m`~oQ>rgMr cúmUo AmT>iwZ Amcr
ZmhrV. nU `mÀ`m AmYmao Islets of Langerhans Mm aº$mVrc gmIaoÀ`m à_mUmer
g§~§Y Amho `mMr gmúm nQ>cr. 1912 dfu Islets of Langerhans noer EH$ àH$maMm
{d{eï> ómd CËnÎmr H$éZ WoQ> aº$mV ómdrV H$aVmV Ago emoYwZ H$mT>co. `mgM
BgwcrZ Ago Zmd XoÊ`mV Amco. c°Q>rZ ̂ mfoV B§Ýgwcm  (insula) åhUOo {Ûn hmo`. nU
Voìhm AOwZ B§gwcrZcm doJio H$aÊ`mMm emoY cmJcm ZìhVm. 10 dfm©Z§Va Q>moa§Q>mo,
~m§Q>tJ, ~oñQ> Am{U _oH$cmS> emók d¥Xm§Zr gS>coë`m n«mÊ`mÀ`m ñdmXwqnS>mVwZ B§ÝgwcrZ
doJio H$é eH$co.  ñdmXwqnS> Zgcoë`m Hw$Í`m§Zm A§VaZrcm(intravenous) B§OoŠeZìXmao
B§ÝgwcrZcm {Xë`mda Hw$Í`mÀ`m aº$mVrc gmIaoMo à_mU H$_r hmoD$Z Hw$Ìm {ZamoJr
Pmcoco nm{hco. gÜ`m S>m`~oQ>rg aomJmZo J«ñV ì`º$sÀ`m ËdMoV B§OoŠeZìXmao B§gwcrZ
XoVmV.

B§gwcrZ EH$ agm`{ZH$ Ðd AgwZ Vmo ñdmXþqnS>mVwZ aº$mV nmohmoMë`mda {H«$`m
H$aVo.
BVa agm`{ZH$ g_Ýd` BVa agm`{ZH$ g_Ýd` BVa agm`{ZH$ g_Ýd` BVa agm`{ZH$ g_Ýd` BVa agm`{ZH$ g_Ýd` (Other chemical co-ordinators)

Amnë`m earamVrc EH$m^mJmV KS>Umè`m g§KQ>ZmZm aº$mV dmhUmao H$mhr nXmW©
à^m{dV H$éZ qZ`{ÌV H$aVmV. 1905 _Ü ò ñQ>mct©J (Starling) ZmdmÀ`m B§½cre
eara{dkmZmZo aº$mV ódV AgUmè`m Aem nXmWm©g hm_m}Ýg (hormone) Ago Zmd

R>odco. hm_mo ©Ýg ñÌmd H$aUmè`m J§«WrZm ZcrH$mahrV
J«§Wr(glands secreting hormones) åhUVmV. ̀ mMm ómd
dmhþZ ZoÊ`mgmR>r H$gcrM ZcrH$m qH$dm dm{hUr amhV
Zmhr. Vo WoQ> aº$mV {_giVmV. `H¥$V, ñdmXþqnS> gma»`m
J«§WrMm ómd dm{hUrV dmhVmo. Ë`mg ZcrH$m J«§Wr åhUVmV.

_mZdr earamV AgUmè`m ZcrH$mahrV J«§WrÀ`m ómdmÀ`m
CËnÎmrMo à_mU EH$gmaIo amhV Zmhr. CXmhaUmW© ES´>rZcrZ
J«§Wr(endocrine glands) H$_r à_mUmV hm_m}Ýg ñÌm{dV
H$aVo.

hm_m}Ýg _wio earamV AZoH$ àH$maMo ~Xc KS>VmV.
CXmhaUmW© Hw$Ìm Vw_À`m _mJo cmJcm Va H$m` H$amc? n«W_ Vwåhr H$m` H$amc?
Vwåhr {^ë`mZ§Va earamV H$m` ~Xc Pmcm Vo nm{hcmV H$m`? Hw$Í`m§er H$moUrhr
^m§S>U H$é BpÀN>V Zmhr Zm, àW_ AmnU Hw$Ìm _mJo cmJVmM VoWwZ niwZ OmVmo.

^m§S>U H$aUmè`m _mZgmMr, àmÊ`mMr eara^mfm H$er AgVo Vo {chm? gmYmUV:
AmnU {^ë`mZ§Va öX`mMo ñn§XZ dmT>Vo. ídmg KoÊ`mMm à_mU, aº$Xm~ gwÜXm dmT>Vmo.
Amnë`m earamda ehmao C_Q>VmV. VgoM earamV H$mhr ZH$iV ~Xc gwÜXm KS>VmV.

AmH¥$Vr-16: H$m§~S>çm§Mr Pw §OAmH¥$Vr-16: H$m§~S>çm§Mr Pw §OAmH¥$Vr-16: H$m§~S>çm§Mr Pw §OAmH¥$Vr-16: H$m§~S>çm§Mr Pw §OAmH¥$Vr-16: H$m§~S>çm§Mr Pw §O
 Cock fight
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S>moù`mMr ~mhþcm _moR>r hmoVo. ËdMm g§doXZerc hmoVo. _c{dgO©Z Am{U _wÌ{dgO©Z
gwÜXm hmoD$ eH$Vo. gwa{úmV àm§VmV nmohmoMë`mdaM AmnU gmYmaU pñWVrV `oVmo.

_mJrc YS>çmV AmnU MoVmnoerÀ`m g_Ýd`m {df`r Aä`mg Ho$cmo. CÎmoOZmg
MoVmnoer kmZo{Ð`m nmgwZ H|$Ðr` MoVmg§ñWocm nmR>D$Z VoWwZ ñZm`w§Zm AmXoe XoVo. nU
darc g§X^m©V MoVmg§ñWmMr {H«$`m \$ma _`m©XrV Amho. earamV ̀ m ~Xcmcm E§S´>rZmcrZ
J«§Wr (‘Adrenalin’) nmgwZ {Z_m©U hmoUmao E§Ś>rZmcrZ hm_m}Ýg à^m{dV H$aVo. earamVrc
{d{dY hm_m}Ýg ìXmao {Z`§ÌrV hmoD$Z MoVmg§ñWoMr g_Ýd` gmYVo. MoVmg§ñWm Am{U
A§VañVmdr J«§Wr g§ñWm (endocrine system) {_iwZ H$m_ H$aÊ`m_wio {Z §̀ÌU g_Ýd`
gmYVmV.

E§S´>rZmcrZ hm_m}Ýgcm g§Kf© d CÈ>mZ hm_m©oÝg (flight hormone) H$m åhUVmV.
Vw_À`m {eúmH$mg {dMméZ ~Km.

ZcrH$m {dahrV J«§WrZm A§Vaómd J«§Wr åhUVmV. nwT>rc nmZmda ZcrH$m {dahrV
J«§Wr Am{U Ë`m§Mo hm_mo©Ýg {ddaUmg nÅ>rHo$V {Xcoco AmhoV.

MoVmg§ñWm Am{U A§Vaómdr g§ñWmìXmao {Z`§ÌrV hmoUmao H$mhr H$m`m©Mm {dMma
H$am. Ë`mMr `mXr V`ma H$am.

nwZ:íMaU V§Ì nwZ:íMaU V§Ì nwZ:íMaU V§Ì nwZ:íMaU V§Ì nwZ:íMaU V§Ì (Feedback mechanism)

Hw$Í`mÀ`m Am{U _m§OamÀ`m g§Kf© Am{U CÈ>mZ dmJUwH$sMo ñ_aU H$am. amJ
Amë`mZ§Va {^Vr dmQ>Vm§Zm ES´>rZmcrZ hm_m}Ýg aº$mV OmñV óm{dV hmoVmo.
• amJ {H$Vr doi AgVmo nm{hcmV H$m?
• amJ H$m H$_r hmoVmo?
• amJ OmñV doi Agë`mg H$m` hmoVmo?

amJ hr AënH$mcrZ à{H«$`m Amho. aº$mV OmñV E§S´>rZmcrZ hm_m}Ýg OmñV
óm{dV Pmë`mda amJ OmñV òVmo. AmnUmg _m{hV Amho.

aº$mV ES´>rZmcrZMo à_mU H$_r hmoV AgVm§Zm amJ gwÜXm H$_r hmoD$Z eodQ>r
gmYmaU pñWVrV òVmo.
• aº$mV ES´>rZmcrZ OmñV ñÌmdrV Pmë`mg M`mn`{H«$`mda H$m` à^md nS>Vmo?

aº$mV gmIa gmYmaU à_mUmnoúmm OmñV Pmcr Voìhm aº$mV OmñV B§gwcrZ
ñÌm{dV hmoVo. gmIaoMo à_mU H$_r Pmco H$s, B§gwcrZMm ómd H$_r hmoVmo. åhUwZM
Amnë`m earamVrc ZcrH$m {dahrV J«§WrìXmao ñÌm{dV hm_m}Ýgcm {Z`_rV à_mUmV
eara Ë`mMo gd©gmYmaU H$m ©̀ H$aÊ`mgmR>r Amdí`H$ AgVmV. `mMm AW© Amnë`m
earamV hm_m}ÝgMr CËnÎmr Am{U ñÌm{dH$aU H«$_~ÜX H$aÊ`mgmR>r §̀ÌUm Agmdr
cmJVo.
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Vº$m :2 A§VañÌmdr J«§Wr 
Vº$m :2 A§VañÌmdr J«§Wr 
Vº$m :2 A§VañÌmdr J«§Wr 
Vº$m :2 A§VañÌmdr J«§Wr 
Vº$m :2 A§VañÌmdr J«§Wr (Endocrine glands)

J«§WrMo Zmd
J«§WrMo Zmd
J«§WrMo Zmd
J«§WrMo Zmd
J«§WrMo Zmd

J«§WroMo ñWmZ
J«§WroMo ñWmZ
J«§WroMo ñWmZ
J«§WroMo ñWmZ
J«§WroMo ñWmZ

hm_m}ÝgMo Zmd
hm_m}ÝgMo Zmd
hm_m}ÝgMo Zmd
hm_m}ÝgMo Zmd
hm_m}ÝgMo Zmd

hm_mo©ZMm earamda à^md
hm_mo©ZMm earamda à^md
hm_mo©ZMm earamda à^md
hm_mo©ZMm earamda à^md
hm_mo©ZMm earamda à^md

{n`wf J«§Wr (Pituitary)
_|XþMm nm`Ï`mer

1. gmo_°Q>moQ´>r\$rZ (Som
atotrophin)

hmS>mMr dmT>
2. WoamoQ´>mo{\$Z (Thyrotrophin)

Wmamam°B©S> J«§Wr H$m`© {Z`§ÌU  (thyroid gland )
3. JmoZ°S>moQ´>mo{\$Z (G

onadotrophin)
A§S>me` Am{U d¥fUmMr {H«$`m

4. E§S´>rZmoH$mQ>uH$mo (A
ndrenocortico)

E§S´>rZc H$maQ>oŠg Mm ómd dmT>{dÊ`mg àd¥Îm H$aVo.
5. cwQ>oZm`OtJ (Luteinising)

ZamV Q>oñQ>rñQ>oamZ hm_m}ÝgMo ómd H$a{dZo.
_mXrV A§S> {Z_r©Vr, H$m°ang cwQ>o`_Mr dmT> Am{U
àmoOoñQ>ram°ZprogesteroneMm ómd H$a{dZo.

6. \$m°crH$c ñQ>r_wcoQ>tJ(Follicle stim
ulating)

ZamV ewH«$mZw {Z_uVr H$aUo._mXrV- J«m\$s`Z
\$m°crH$cMr dmT>, B©ñQ´>moOZMo ómd, XþY {Z_uVr Am{U
ómd

7. dogmoàogrZ
‘yÌ qnS>mÀ¶m Z{bH$mV² nmUr gmonyZ Ko¶mda {Z¶§ÌU

WmamB©S> (Thyroid)
_mZ

WmaamŠgrOZ (Thyroxine)
gmYmaU dmT>rMm Xa Am{U M`mn`mM {H«$`m

{ñµÌ{~OH$mof (O
vary)

nomQ>mÀ`m Imcr
B©ñQ´>moOZ (Estrogen)

J^m©e`mMr dmT>, noëdrH$ hmS>mMr dmT>, 28 {XdgmÀ`m
_m{gH$ nmirda {Z

§̀ÌU
àmoOoñQ>amZ

J^m©e¶mMr dmT>, amonU ñVZ J«§WrMm {dH$mg
Q>oñQ>rg (Testis)

ñH«$moQ>cg°H$(Scrotal sac) Q>oñQ>rñQ>ram°Z (Testosterone)
XmT>r {_emMr dmT>, ñZm

ẁMr dmT>, AmdmOmV ~Xc,
gmYmaU  c¡JtH$ Ad`d d JwUY_m©Mr dmT>

ES´>rZc J«§Wr (A
drenal)_wÌqnS>mda

ES´>rZmcrZ (A
drenalin)

öX`mMo ñn§XZ dmT>{dZo, aº$m_Ü`o gmIaoMo à_mU dmT>{dUo,
amo{hUrMm ì`mg, S>moù`mÀ`m ~mhþcrMm ì`mg dmT>{dUo.

ñdmXÿqnS>
{S>¶mo{S>Z‘Odi

BñVy{bZ ½by’$mJmZ
aº$mVrb ½byH$moOMo à‘mU H$‘rH$aVo aº$mVrb ½byH$moOMo à‘mU
dmT>dVo.
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`mMm AW© Amnë`m earamV hm_m}ÝgMr CËnÎmr Am{U ódrH$aU H«$_~ÜX H$aÊ`mgmR>r
§̀ÌUm Agmdr cmJVo.

A§Va ñÌm{dJ«§WrVwZ óm{dV Pmcoë`m hm_m}ÝgMo n«_mU Am{U doi Amnë`m earamVrc
A§VJ©V {Z_uV nwZ:íMaU V§Ì (feedback mechanism) {Z §̀ÌrV H$aVo. MoVmg§ñWm
qH$dm A§Vaómdr g§ñWm H$moUrhr doJdoJù`m H$m`© H$arV Zmhr. XomÝhr {_iwZ {Z`§ÌU
{H«$ òV ^mJ KoVmV.

dZñnVrVrc {Z`§ÌU V§Ì dZñnVrVrc {Z`§ÌU V§Ì dZñnVrVrc {Z`§ÌU V§Ì dZñnVrVrc {Z`§ÌU V§Ì dZñnVrVrc {Z`§ÌU V§Ì (Control mechanisms in plants)

dZñnVr CÔrnUmcm H$gm à{VgmX H$aVmV? dZñnVr CÔrnUmcm H$gm à{VgmX H$aVmV? dZñnVr CÔrnUmcm H$gm à{VgmX H$aVmV? dZñnVr CÔrnUmcm H$gm à{VgmX H$aVmV? dZñnVr CÔrnUmcm H$gm à{VgmX H$aVmV? (((((How do plants respond to
stimuli?)

Amnë`m earamV {Z §̀ÌU V§Ì H$go H$m ©̀ H$aVo `mMm Aä`mg Ho$cmoV. dZñnVrV
gwÜXm Aer {Z §̀ÌU V§Ì AgVo H$m? N>moQ>çm H¥$Ë`mìXmao _m{hVr {_iD$ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4
cmOmiwÀ`m  (Mimosa pudica)nmZmcm hmV cmdë`mda H$m` hmoVo Vo nhm.

AmnU hmV cmdë`mda {VMo nmZ Xþ_S>VmV H$m? H$moUË`m {XeoZo?
CÔrnUmg n«{VgmX XoUmè`m AmUIr H$mhr g§X^m©Mr CXmhaUo Úm.

àVmZ (tendrils) Agcocr PmS>o AmYmamg Jw§S>miV dmT>V OmVmV. Vo Vgo H$m dmT>VmV. ̀ mg gwÜXm

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
_m`_moOm nwS>rH$m (Mymosa pudica) À`m nmZm§Zm nm`Ï`mer \w$Jcoëmm ß`mS>gmaIm ^mJ

AgVmo. Ë`m§Zm nëdrZr (pulvini) åhUVmV. `mVrc noer_Ü`o ^anwa nmUr AgVo. `mVrc
noernoerV OmJm AgVo. nëdrZrÀ`m AmVrc nmÊ`mÀ`m Xmdm_wi nmZ VmR> amVo. _m`_moOm
nwS>rH$mMr nmZo ñne© Ho$ë`mg ZmñQ>rH$ McZ(nastic movement) XmI{dVmV. Ë`mg ñnem©ZwdV©Z
(thigmonasty) åhUVmV. AmnU nmZmcm Yaë`mda  {dÚwV CÎmoOH$ {Z_m©U homVo. ho CÎmoOZZ
PmS>mÀ`m hm_m}Ýgda à^md XmI{dVmV. `m hm_m}Ýg_wio nmZmVrc {eamOdirc \w$Jcoë`m
nëdrZrVrc nmUr XþgarH$S>o {ZKwZ OmVo. Ë`m_wio nëdrZrVrc KÅ>nUm Zmhrgm hmoD$Z nmZo
Xþ_S>VmV. 20-30 _r{ZQ>mZr nëdrZrVrc nmUr `WmJV hmoD$Z nmZo nwÝhm VmR> hmoVmV.

AmH¥$Vr-18:cmOmiw dZñnVr  AmH¥$Vr-18:cmOmiw dZñnVr  AmH¥$Vr-18:cmOmiw dZñnVr  AmH¥$Vr-18:cmOmiw dZñnVr  AmH¥$Vr-18:cmOmiw dZñnVr   (Mimosa pudica)
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CÔrnUmg ( stimulus) XmI{dcoco à{Vñn§XZ Amho Ago åhUw eH$Vmo H$m?
àmUr Am{U dZñnVr XomÝhrhr Ë`mÀ`m n[agamVrc CÔrnUmg à{Vñn§XrV homVmoV.

nU à{Vñn§XZmMr nÜXV dZñnVrV Am{U àmÊ`mV doJdoJir AgVo.
_moR>çm àmÊ`mV MoVmg§ñWm Am{U A§VañÌmdr g§ñWm Agë`m_wio Vo CÔrnUmg

à{Vñn§XZ H$aVmV. nU dZñnVrV {d{eï> A§VañÌmdr g§ñWm qH$dm MoVmg§ñWm Zmhr Va
ho hm_m}Ýg ìXmao {Z`§ÌrV homUmao V§Ì Amho.

dZñnVr n«H$me, nmUr, CîUVm, ñne©, Xm~, JwéËdmH$f©Z agm`Zo BË`mXr
CÔrnUmZwgma à{Vñn§XrV hmoVmV. dZñnVrVrc hm_mo ©Ýgcm \¡$Q>m o hm_m© oÝg
phytohormones  ho darc gm§JrVcoë`m CÔrnUm à{Vñn§XZmg {Z §̀ÌrV H$aVmV.

\¡$Q>mo hm_m}Ýg dZñnVrÀ`m dmT>r g§~§YrV H$moUË`mVar EH$m A§emg {Z`§ÌU
H$éZ H$aV g_Ýd` H$arV AgVmV. åhUwZ `mg dmT>rg {Z §̀ÌU H$aUmao nXmW© gwÜXm
åhUVmV. Imcrc nÅ>rHo$V H$mhr _w»` \$¡Q>mo hm_m}Ýg {Xcoco Amho.
Vº$m -3 : dZñnVrVrc hm_m}ÝgVº$m -3 : dZñnVrVrc hm_m}ÝgVº$m -3 : dZñnVrVrc hm_m}ÝgVº$m -3 : dZñnVrVrc hm_m}ÝgVº$m -3 : dZñnVrVrc hm_m}Ýg

gwámdñWm ~Ôc {eúmH$m§er MMm© H$am.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-5
H$mMoMr Oma KoD$Z _mVrZo ^am. OmaÀ`m {^§VrÀ`m H$S>oZo Amdè`mMo {~O cmdm.

Ago Ho$ë`mZo {~Om§Hw$aU _wi A[U ImoS>mMr dmT> nmhþ eH$Vmo. 4-5 {XdgmZ§Va
{~Om§Hw$acoco nhm. AmVm Oma CÝhmV R>odm. _wi Am{U IomS> H$go dmT>Vo Vo nhm.
O_rZrÀ`m g_m§Va R>odm. EH$m AmR>dS>çmn ª̀V _wi A[U ImoS>mÀ`m dmT>rMo {Z[aúmU
H$am.
• ImoS> AmR>dS>çmZ§Va Hw§$S>rÀ`m g_m§Va dmT>V Amho H$m?
• ImoS>mMm H$moUVm ^mJ OmñV dmT>cm? H$moUË`m ^mJmV dmT> Zmhr? `m ~Xcmcm

H$moU KS>D$Z AmUco Agoc Ago Vwåhmcm dmQ>Vo?

hm_m }Ýghm_m }Ýghm_m }Ýghm_m }Ýghm_m }Ýg Cn`moJCn`moJCn`moJCn`moJCn`moJ
A~{ggrH$ Amåc (Abscisic acid)     nU©a§Y«o ~§X H$aUo, {~O gwámdñWoV ZoVo (seed dormancy)

Am°ŠPrÝg (Auxins)             noerMr dmT>, ImoS> d _wimMo {d^oXZ  (differentiation)

g¡Q>moH$m`{ZÝg (Cytokinins)       noer {d^mOZmg àd¥Îm H$aUo, nmíd© H$m|~mMr dmT>, nmÊ`mMr Ji
            Wm§~{dUo, nU©a§Y«o CKS>o R>odUo

BWcrZ (Ethylene)             \$i {nH${dUo.
Orã~acrÝg (Gibberellins)           {~Om§Hw$aU, H$ù`mMo A§Hw$aU, ImoS>mMr cm§~ dmT>, nwîn CJdÊ`mg
                               àoarV H$aUo, \$imMr dmT>, {~O Am{U H$ù`mMr gwámdñWm Zï>

            H$aUo.
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Am°ŠPrZ (auxins) dmH$coë`m ImoS>mda H$gcm à^md XmI{dVmV. Am°ŠPrZ n«H$memcm
H$go ñn§XrV hmoVmV ho {Z[aúmU H$am.

àH$me nS>coë`m ImoS>mda OmñV Am°ŠPrZ Jmoim Pmë`m_wio Ë`m ^mJmVrc
noercdH$a dmT>VmV. Ë`mÀ`m {déÜX ^mJmV noer hiwhiw dmT>ë`m_wio ImoS>
dmH$Vo.

dmH$coë`m Am{U gai ImoS> ^mJmg ¿`m. XmoÝhr ^mJmÀ`m AmS>ì`m N>oXmg
gwú_Xe©ZrZo {Z[aúmU H$am.

• Vwåhmcm epidermal cells À`m AmH$mamV H$mhr ~Xc {Xgcm H$m?
Mmc©g S>mduZ (Charles Darwin) Ë`m§Mm _wcJm \«$m§Ýgrg S>m{d©Z(Francis

Darwin) `m§Zr àH$me AZwdV©Z MbZ (phototropism) da H$mhr à`moJ Ho$co.
Ë`m§Zr ImoS>mÀ`m AJ«^mJmg(coleoptile) d¥Îm{MVrAmH$mamÀ`m (cylinder) YmVwÀ`m
nÌmZo PmHw$Z Q>mH$m. PmS>mg ~mOwZo gw`©àH$me {_ioc AemàH$mao gw`©àH$memV R>odco.
Voìhm A§HwamV dmH$Ê`mMo H$mhr cúmU {Xgco Zmhr. nU Ooìhm YmVwÀ`m nÍ`mVwZ
àH$me {_imcm Voìhm Ë`m {Xeocm dmH$co Joco. `mdéZ Ago {gÜX hmoVo H$s,
A§Hw$amda nmíd© àH$me (lateral light) nS>cm Va H$moUVmVar à^md déZ Imcr
àdmhrV hmoV Agë`mZo dZñnVr dmH$Vo. Ago {ZYm©aU H$aÊ`mV Amco.

1926 gmcr E\$. S>ãë ẁ. d|Q>(F.W. Went) ZmdmÀ`m dZñnVr eara{dkmZ
emók, S>M emók dZñnVrV dmH$Ê`mg H$maH$ AgUmè`m H$moUË`mVar àdmg

AmH¥$Vr-19:AmH¥$Vr-19:AmH¥$Vr-19:AmH¥$Vr-19:AmH¥$Vr-19:
n«H$memH$S> on«H$memH$S> on«H$memH$S> on«H$memH$S> on«H$memH$S> o

dZñnVrMm H$cdZñnVrMm H$cdZñnVrMm H$cdZñnVrMm H$cdZñnVrMm H$c

{dcJ (doJio) H$aÊ`mV `eñdr Pmco. oat YmÊ`mÀ`m A§Hw$amMo àm§Hw$a H$dM H$mnwZ
Q>mH$co. àm§Hw$a H$dM H$mncoë`m ̂ mJmda AJma VwH$S>çmcm EH$ Vmg R>odco. Z§Va AJma
VwwH$S>çmcm ~marH$ ~marH$ ^mJmV H$mnwZ EH$m~mOwcm R>odco. Z§Va Ë`mg A§Ymè`m
ImocrV R>odco. EH$mVm§gm Z§Va àm§Hw$amV AJma R>odcoë`m ̂ mJmÀ`m Xþgè`m ~mOwg {d{eï>
dmH$Ê`mMr {H«$`m KS>cr. AmH¥$Vr -18 ~Km.

àm§Hw$a H$dMmer g§~§Y Zgcoco AmJma ImoS>mMm ^mJ H$gë`mhr àH$mao dmH$cm
Zmhr. AmJma VwH$S>m R>odcoë`m ^mJmH$S>rc ^mJ WmoS>m dmH$cocm {Xgcm.

  `m à`moJmAmYmao d|Q>Zo Aer H$ënZm Ho$cr H$s, àm§Hw$a H$dMmÀ`m AJ« ^mJmV
~Xc hm agm`{ZH$ CÔrnUm_wio KS>cm. `m agm`{ZH$ CÔrnUmg Am°ŠPrÝg Ago Zmd
R>odco. `m àH$mao E.S>ãë`w. d|Q>Zo gd© àW_ dZñnVr hm_m}ÝgMm emoY
cmdcm.

dZñnVrVrc Q´>m°nrH$ Am{U Z°ñQ>rH$ McZdZñnVrVrc Q´>m°nrH$ Am{U Z°ñQ>rH$ McZdZñnVrVrc Q´>m°nrH$ Am{U Z°ñQ>rH$ McZdZñnVrVrc Q´>m°nrH$ Am{U Z°ñQ>rH$ McZdZñnVrVrc Q´>m°nrH$ Am{U Z°ñQ>rH$ McZ
darc à`moJmAmYmao Ago {gÜX homVo H$s, dZñnVr ~mø CÔrnUmV

Ho$ë`mda McZ Xe©{dVmV. Aem McZmcm AZwd©VZ McZ (tropism
or tropic movement) åhUVmV. H$mhr g§X^m©V CÔrnUmMr {Xem hr McZmÀ`m
{Xeog {ZYm©arV H$aVo. AmUIr H$mhr doir McZ {Xem CÔrnUmÀ`m {Xeog {ZYm©arV

gw`©àH$memÀ`m {XeoZo dZñnVr dmT>Vo. dZñnVrÀ`m dmT>rg H$maUr^wV Agcoco

AmH¥$Vr-20: do §Q>Mm à`moJAmH¥$Vr-20: do §Q>Mm à`moJAmH¥$Vr-20: do §Q>Mm à`moJAmH¥$Vr-20: do §Q>Mm à`moJAmH¥$Vr-20: do §Q>Mm à`moJSCERT T
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_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

H$arV Zmhr. Aem à{Vñn§XZmg ZmñQ>rH$ McZ (nastic movement) Ago åhUVmV.
{IS>H$s Odi dmT>V Agcoë`m docrÀ`m dmT>rMo {Z[aúmU H$am. docrMo(creeper)

ImoS> àH$memÀ`m {XeoZo dmT>Vo ho Vwåhr nm{hcmV. Aem àH$mao dZñnVr àH$memZwgma
à{Vñn§XZ hmoÊ`mg àH$me AZŵ dV©Z (photo åhUOo àH$ma  tropism åhUOo  AUwdV©Z
hmo`) Ago åhUVmV.

_wi O_rZrÀ`m {XeoZo dmT>Vo åhUOo dZñnVr JwéËdmH$f©Z eº$s À`m {XeoZo
à{Vñn§XrV homVmV. `mg JwéËdmZwdV©Z (geotropism ) åhUVmV.

XJS>mdarc q^Vrdarc dmT>Umè`m dZñnVrMr _wio Xþa _mVrV nmUr Agcoë`m
n«m§VmH$S>o dmT>VmV. Aem à{Vñn§XZmg OcAZwdV©Z ( hydrotropism) Ago åhUVmV.

àVmZ ( tendrils) Agcoë`m docrV aomMH$ McUmg nmhþ eH$Vmo. ~hþVoH$ dZñnVr
àH$me AZwdVm©Zwgma ñnVrñnXZ H$aVmV.nU H$mH$S>r, H$maco `m§À`m docrMo ImoS>
~chrZ, chmZ Agë`m_wio da MTw> eH$V ZmhrV.àVmZ docrcm C ô dmT>Ê`mg _XV
H$aVmV. da MT>Umè`m docr_Ü ò chmZ ~marH$, cm§~, Ym½`mà_mUo ImoS>mda Agcoë`m
aMZm EImÚm AmYmamH$S>o dmTw>Z Ë`mcm Jw§S>miwZ docrcm MT>Ê`mg _XV H$aVmV. Ë`mg
àVmZ Ago åhUVmV.ñnem© _wio hmoUmè`m à{Vñn§XZmg ñnem©ZwdV©Z (thigmo tropism)
Ago åhUVmV.

\w$cmÀ`m A§S>me`m^mJmMr Md JmoS> AgVo. \w$cnmIao _H$a§XmgmR>r \w$cm^modVr
{\$aVmV Vo AmR>dU H$am. n[anŠd H$im ( Ripen stigma) JmoS> nXmWm©Mm ñÌmd
H$aVmV. hm agm`{ZH$ nXmW© H$imda nS>coë`m namJ H$Umg CÔrnU H$aVmV. CÔrnUmg
namJH$U à{Vñn§XrV hmoD$Z A§Hw$arV hmoVmo. namJZcrH$m namJ H$UmnmgwZ {ZKwZ
\$cZmgmR>r A§S>mH$S>o nmohmoMVo. Aem n«H$maÀ`m agm`{ZH$ nXmWm©À`m à{Vñn§XZmg

agm`{ZH$mdV©Z (chemo tropism)  Ago åhUVmV.(Am°ŠPrÝgÀ`m
A{Z`_rV {dVaUm_wio _wi Am{U ImoS>mMr dmT> hmoVo. Am°ŠPrÝgMo
n«_mU OmñV Agcoë`m {R>H$mUr _wim§Mr dmT> hmoD$Z ImoS>mMr dmT>
Wm§~Vo.)

AmH¥$Vr-21: àVmZAmH¥$Vr-21: àVmZAmH¥$Vr-21: àVmZAmH¥$Vr-21: àVmZAmH¥$Vr-21: àVmZ
 Tendrils

CÔrnU, à{Vñn§XZ, ídmZnoer MoVmnoer, Vm§{ÌH$múm, MoVmg§Yr, kmZMoVmV§Vw (A{^dmhrCÔrnU, à{Vñn§XZ, ídmZnoer MoVmnoer, Vm§{ÌH$múm, MoVmg§Yr, kmZMoVmV§Vw (A{^dmhrCÔrnU, à{Vñn§XZ, ídmZnoer MoVmnoer, Vm§{ÌH$múm, MoVmg§Yr, kmZMoVmV§Vw (A{^dmhrCÔrnU, à{Vñn§XZ, ídmZnoer MoVmnoer, Vm§{ÌH$múm, MoVmg§Yr, kmZMoVmV§Vw (A{^dmhrCÔrnU, à{Vñn§XZ, ídmZnoer MoVmnoer, Vm§{ÌH$múm, MoVmg§Yr, kmZMoVmV§Vw (A{^dmhr
MoVmV§Vw) MmcH$ MoVmV§Vw(Andmhr MoVmV§Vw), Agmogr`oeZ MoVmV§Vw, H|$Ðr` MoVmg§ñWm, _|Xþ,MoVmV§Vw) MmcH$ MoVmV§Vw(Andmhr MoVmV§Vw), Agmogr`oeZ MoVmV§Vw, H|$Ðr` MoVmg§ñWm, _|Xþ,MoVmV§Vw) MmcH$ MoVmV§Vw(Andmhr MoVmV§Vw), Agmogr`oeZ MoVmV§Vw, H|$Ðr` MoVmg§ñWm, _|Xþ,MoVmV§Vw) MmcH$ MoVmV§Vw(Andmhr MoVmV§Vw), Agmogr`oeZ MoVmV§Vw, H|$Ðr` MoVmg§ñWm, _|Xþ,MoVmV§Vw) MmcH$ MoVmV§Vw(Andmhr MoVmV§Vw), Agmogr`oeZ MoVmV§Vw, H|$Ðr` MoVmg§ñWm, _|Xþ,
MoVma‚mw, _oZr§Oog, _ñVrîH$ _oéÐd, n[aYr MoVmg§ñWm, B§gwcrZ, A§Vaómdr J«§Wr,hm_m}Ýg,MoVma‚mw, _oZr§Oog, _ñVrîH$ _oéÐd, n[aYr MoVmg§ñWm, B§gwcrZ, A§Vaómdr J«§Wr,hm_m}Ýg,MoVma‚mw, _oZr§Oog, _ñVrîH$ _oéÐd, n[aYr MoVmg§ñWm, B§gwcrZ, A§Vaómdr J«§Wr,hm_m}Ýg,MoVma‚mw, _oZr§Oog, _ñVrîH$ _oéÐd, n[aYr MoVmg§ñWm, B§gwcrZ, A§Vaómdr J«§Wr,hm_m}Ýg,MoVma‚mw, _oZr§Oog, _ñVrîH$ _oéÐd, n[aYr MoVmg§ñWm, B§gwcrZ, A§Vaómdr J«§Wr,hm_m}Ýg,
nwZ:íMaU, V§V«, dZñnVr hm_m}Ýg, ZmñQ>rH$ McZ, AZwdV©Z McZ, JwéËdmdV©Z McZ,nwZ:íMaU, V§V«, dZñnVr hm_m}Ýg, ZmñQ>rH$ McZ, AZwdV©Z McZ, JwéËdmdV©Z McZ,nwZ:íMaU, V§V«, dZñnVr hm_m}Ýg, ZmñQ>rH$ McZ, AZwdV©Z McZ, JwéËdmdV©Z McZ,nwZ:íMaU, V§V«, dZñnVr hm_m}Ýg, ZmñQ>rH$ McZ, AZwdV©Z McZ, JwéËdmdV©Z McZ,nwZ:íMaU, V§V«, dZñnVr hm_m}Ýg, ZmñQ>rH$ McZ, AZwdV©Z McZ, JwéËdmdV©Z McZ,
ñnem©ZwdV©Z, agm`{ZH$ dV©Zñnem©ZwdV©Z, agm`{ZH$ dV©Zñnem©ZwdV©Z, agm`{ZH$ dV©Zñnem©ZwdV©Z, agm`{ZH$ dV©Zñnem©ZwdV©Z, agm`{ZH$ dV©Z
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AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?

• Amnë`m e[aamV {d{dY H$m ©̀ H$aÊ`mg A§Vaómdr g§ñWm Am{U MoVmg§ñWm {_iwZ g_Ýd` d {Z §̀ÌU H$aVmV.
• MoVmg§ñWmÀ m̀ à{Vñn§XZmg VrZ m̂JmV {d m̂Jco Amho. n«{VH$ma à{V{H«$̀ m, {Z §̀ÌrV Am{U A{Z §̀ÌrV à{V{H«$¶m
• _mZdr MoVmg§ñWog XomZ ^mJmV Aä`mg H$aVmo. 1.H|$Ðr` MoVmg§ñWm 2. n[aYr MoVmg§ñWm
• H|$Ðr` MoVmg§ñWm _mZdmMm _§|Xþ Am{U MoVma‚mw (spinal cord) AgVmo. n[aYr MoVmg§ñWm XmoZ àH$ma

AgVmV. 1)ñWmVwH$ MoVm§gñWm 2) ñd§`McrV MoVmg§ñWm
• ñd §̀McrV MoVmg§ñWmMo XmoZ àH$ma AmhoV. 1) ghmZŵ wVr MoVmg§ñWm,2) ghmZŵ wV nmam MoVmg§ñWm Á`m

^m¡VrH$ EH$_oH$m§{déÜX {H«$`og H$maUr^wV AgVmV.
• MoVmnoer, MoVmg§ñWoMm {H«$`mË_H$ Am{U {Z_m©UmË_H$ EH$H$ AmhoV.
• EH$m MoVmnoernmgwZ Xþgè`m MoVmnoercm CÔrnU àgmarV hmoUmè`m ^mJmg MoVmg§Yr(Synapse)

åhUVmV.
• hm_m}Ýg EH$m ^mJmV CËnÞ hmoD$Z Xþgè`m ^mJmV OmD$Z BpÀN>V H$m_ nwU© H$aVmV.
• nwZ:íMaU V§Ì hm_mo©ÝgÀ`m {H«$`og {Z`§ÌU H$aVmV.
• dZñnVr àH$me agm`Zm_wio à{Vñn§XZm_wio hmoUmè`m McZmg Q´>monrH$ McZ(tropic movements) åhUVmV.
• dZñnVrVrc hm_m}Ýg dZñnVrMr dmT> H$aUmao qH$dm dmT> Wm§~{dUmao AgVmV. CXmhaUmW© Am°ŠPrÝg,

Orã~crÝg, dZñnVrÀ`m dmT>rg à^m{dV H$aVmV Va A~gogrH$ EgrS> dmT> Wm§~{dVo.

Amnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$am

1. Imcrc [aH$må`m OmJr `mo½` eãX ^am.(AS1)

{VúU dñVwda
nm` R>odUo

MoVma‚mw g_mMmamMo
{dícofU H$éZ
Amkm XooVmV.

2. JQ>mV H$m ©̀ Ho$ë`m_wio Amnco eara {d{dY H$m ©̀ H$é eH$V Amho Ago Vwåhmcm dmQ>Vo H$m? EH$ CXmhU
Úm? (AS1)

3. Vw_À`m earamV A§VañÌmdr g§ñWm Am{U MoVmg§ñWm g_Ýd`mZo H$m_ H$aVmV `mMo CXmhaU Úm?(AS1)
4. Vwåhr EImÚm KmZ H$Mè`mÀ`m àXoemVwZ OmV AmhmV g_Om. Vwåhr cJoM ZmH$ Xm~wZ Yamc. ̀ m {H«$ òV

KS>Umè`m 1-5 KQ>Zog H«$_mV {chm?(AS1)
(i) Vm§{ÌH$múm eodQ>r {dÚwV CÔrnU, agm`Zmg gmoS>VmV.
(ii)MoVmnoerÀ`m {eIm§V§Vwda nmohmoMcoco CÔrnU agm`{ZH$ {H«$`m KS>dwZ {dÚwV àoaUm {Z_m©U H$aVmV.
(iii) {dÚwV àoaUm (Electrical impulse)noer Xoh Am{U Vm§{ÌH$múmm ìXmao nmR>{dco OmVo.
(iv) agm`Zo MoVmg§Yr(synapse)cm Amocm§Sw>Z Z§Va MoVmnoerV nmohMVmV. Ë`mVàH$mao AZoH$ {dÚwV

 àoaUm AZoH$ MoVmnoerZm Amocm§S>VmV.
(v) eodQ>r MoVmnoernmgwZ {Z_m©U Pmcocr àoaUmJ«§WrH$S>o nmohMë`mZo KmZ dmg AmoiIÊ`mgmR>r Am{U

ñZm ẁ noer ZmH$mcm Xm~wZ YaÊ`mg Cn`moJr nS>VmV.
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5. MoVmg§Yr åhUOo H$m`? g_mMma àgmamg hr H$emàH$mao Cn`moJr nS>Vo? (AS1)
6. Imcrc _Yrc \$aH$ ñnï> H$am?(AS1)

a) CÔrnU Am{U à{Vñn§XZ b) AndmhH$ Am{U A{^dmhH$ MoVmnoer
c) H|$Ðr` MoVmg§ñWm Am{U n[aYr MoVmg§ñWm d) J«mhH$ Am{U à^mdH$

6. dZñnVr_Ü ò àH$me AZwdV©Z (Phototropism) H$go KS>Vo?(AS1)
7. dZñnVr CÔrnUmg H$go à{Vñn§XrV H$aVmV CXmhaUo Úm?(AS1)
8. dZñnVrVrc _wio n«H$memÀ`m {déÜX {XeoV dmT>VmV ho {gÜX H$aÊ`mgmR>r EH$ à`moJ gwMdm?(AS1)
9. Vw_À`m earamVrc hm_m}ÝgÀ`m à^mdm_wio {XgwZ òUmè`m ~XcmMr CXmhaUo Úm?(AS1)
10. gmYmaU noer d MoVmnoer `mVrc aMZoV H$m` \$aH$ AgVmo? Vo gwMdm.(AS1)
11. MoVmnoerMr aMZm àoaUm àgmarV H$aÊ`mgmR>r AZwHw$c AgVo. {dícofU H$am?(AS1)
12. _mZd hm MVwa, hþema àmUr Amho `m {ZU©̀ mda òÊ`mMr H$maUm§Mr MMm© H$am?(AS1)
13. hÎmrVrc MoVmnoerMo Vm§{ÌH$múm nm`mVë`m MoVmnoerÀ`m Vm§{ÌH$múmm noúmm chmZ AgVmV. `mMo Vwåhr

H$go g_W©Z H$amc?(AS1)
14. AZoH$ CÎmoOZmg (stimulus) EH$Xe_m§e goH§$Xmg à{VH$m$a {H«$`m nmR>{dVmo. Amnë`m earamVrc AX²̂ wV

{Z §̀ÌrV g§ñWo{df`r Vwåhmcm H$m` dmQ>Vo? (AS1)
15. Imcrc {Z §̀{ÌV {H«$`m AmhoV H$m,à{VH$ma {H«$`m H$m,Aä`mgrV à{V{H«$`m(conditioned reflex) Amho Vo

AmoiIm.(AS1)
i) nmnÊ`mMr CKS>Pmn ii) Q>o~c nwgUo iii) {H$~moS>© dmO{dUo.
iv) Vm|S>mV Kmg Q>mH$ë`m~amo~a cmi V`ma hmoUo       v) _moR>m AmdmO EoHw$ òVmM H$mZ Xm~wZ YaUo.

16. EH$m Hw§$S>rVrc PmS>mcm {IS>H$sOdi R>odë`mg H$m` hmoVo?(AS2)
17. Amnë`m earamVrc gd© {H«$`m§Zm _|Xþ {Z §̀{ÌV Ho$ë`mg H$m` KS>Vo?(AS2)
18. Vwåhr Oa S>m°ŠQ>acm ôQ>ë`mda ñdmXþqnS>m~Ôc H$moUHo$mUVo àíZ/e§H$m {dMmamc?(AS2)
19. EH$m Hw§$S>rVrc PmS> ¿`m. Ë`mVrc _mVr Imcr nS>Uma Zmhr Ago ~m§YwZ Hw§$S>rcm CcQ>o cm§o~H$iV

AmR>dS>m^a R>odm. Z§Va Ë`mMo {Z[aúmUmAmYmao àH$memZwV©Zmg (phototropism) Mo dU©Z H$am?(AS3)
20. EH$ númmMo n§I KoD$Z earamÀ`m {d{dY ̂ mJmda {\$adm. Vw_À`m earamMm H$moUVm ̂ mJ AVr g§doXZ{e

Amho AmoiIm. PmonoV AgVm§Zm gwÜXm g§doXZm{ecVm VodT>rM AgVo H$m?(AS3)
21. PmS>mÀ`m A§J«̂ mJmcm CËnÞ hmoUmè`m hm_m}Ýg~Ôc Aä`mg H$aÊ`mgmR>r Vwåhr H$moUË`m nÜXVrZo AZwgaU H$amc?(AS3)
22. MoVma‚my {Z §̀{ÌV {H«$`m~Ôc _m{hV H$aÊ`mgmR>r J§«Wmc`mVwZ _m{hVr {_idm?(AS4)
23. Imcrc dmŠ`mcm dmMm. OcrH$aUmhrV J§«WrÀ`m H$m`m©er VwcZm H$am? (AS4)

{\$amo_moÝg (Pheromones) ho àmÊ`mìXmao ódrcoco agm`{ZH$ nXmW© AmhoV. OcH$m ghrV J«§Wr nmgwZ
ñÌmd ~mhoa nS>Ê`mgmR>r g§Ho$V åhUwZ H$m ©̀ H$aVmV. {\$amo_moÝg H$mhr àmÊ`mV g§Ho$VmMo H$m ©̀ H$aVm.
_Y_mem {\$amo_moÝg ómdrVmV. `m_wio Xþgè`m _Y_mem AÞmÀ`m gmR>çm {R>H$mUr O_m hmoVmV.

24. Vw_À`m emioÀ`m J«§Wmc`mVwZ qH$dm B§Q>aZoQ>déZ _ñVrîH$ MoVmnoer Am{U MoVmaÁOw g§~§Yr _m{hVr Jmoim H$am? (AS4)
25. Vm§{ÌH$múm, {eImV§Vy-{eImV§Vy_Ü ò AZwg§YmZ XmI{dUmar AmH¥$Vr H$mTm Vo Vem EH$m‘oH$mer H$m

OmoS>coë`m AgVmV?(AS5)
26. Vwåhr JXu Agcoë`m J„rV MmcV AgVm§Zm AMmZH$ EH$ _moR>m AmdmO EoH$w Amcm. `m n[apñWVrV

Vw_À`m earamÀ`m Ad`dm_Ü ò H$emn«H$mao g_Ýd` KS>Vmo. ̀ m g§X^m©Mo dU©Z H$aUmao aoIm{MÌ H$mT>m?(AS5)
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27. _|XþMo H$emàH$mao aúmU Ho$co OmVo? (AS5)
28. MoVmnoerMm Z_wZm `mo½` nXmWm©Mm dmna H$éZ ~Zdm?(AS5)
29. _|XþMr Zm_m§H$sV AmH¥$Vr H$mT>m? (AS5)
30. Vw_À`m gh{_ÌmMo 45 {_ZrQ>o {Z[aúmU H$am. Ë`m§Zr Ho$coë`m {H«$`mn¡H$s H$moUË`m {H«$`m {Z §̀ÌrV AmhoV

d H$moUË`m Zmhr. AmoiIm?(AS5)
31. docr Ë`m§À`m n«VmZmÀ`m AmYmao da MT>Vm§Zm AmíM ©̀H$maH$ {XgVmV. Aemdoir Vwåhr Vw_À`m ^mdZm

H$em ì`º$ H$amc?(AS6)
32. hm_mo©Ýg {d{eï> {R>H$mUr, {d{eï> H$m ©̀ H$aÊ`mgmR>r V`ma homVmV. ̀ mda EH$ ì §̀J{MÌ V`ma H$am?(AS7)

1. _oXþMm gdm©V _moR>m ^mJ  ___________ hm AgVmo.
2. XomZ MoVmnoer§ Á`m {R>H$mUr OmoSw>Z AgVmV Ë`m ^mJmcm ____________åhUVmV.
3. dZñnVrÀ`m AJ«̂ mJr AgUmè`m d noerMr dmT> Am{U {d ôXZmg H$maUr ŵV hm_mo©Ýg_________AgVo.
4. Wm`amŠPrZ Mo H$m` ______________AgVo.
5. {Oã~acrÝg Am{U Am°ŠPrÝgÀ`m dZñnVrÀ`m dmT>rgmR>r _XV H$aVmV. A~{ggrH$ EgrS> dmT>rg

Wm§~{dVo. Imcr H$mhr g§KQ>Zm {Xë`m AmhoV. `mg H$moUVo hm_m}Ýg Cn`moJr R>aVo? H$maU H$m`?
a) ~mJoMm _mir Xmhcr`m \w$cPmS>mg dmT>{dÊ`mgmR>r nmofH$m gmo~V ____________ hm_m}Ýg

gwÜXm dmnaVmo.
b) R>|JÊ`m dZñnVrV \$m§Úm OmS> R>odÊ`mgmR>r  ___________ hm_m}ÝgMm Cn`moJ hmoVmo.
c) {~O OmñV{Xdg gmR>dwZ R>odÊ`mgmR>r _____________ hm_mo©ÝgMm Cn`moJ hmoVmo.
d) ImoS>mÀ`m AJ«̂ mJ H$mnë`mZ§Va nmíd©H$ù`m dmT>Ê`mgmR>r____________ hm_mo©Ýg dmnaVmV.
e) _|wXMm _____________hm ^mJ H$moS>o gmoS>dÊ`mg _XV H$aVmo.

6. _mZdmÀ`m ^mdZmdarc {Z §̀ÌU Zï> Pmco Va Ë`mÀ`m _|XþMm H$moUVm ^mJ H$m ©̀ H$arV Zmhr?( )
a. _ñVrîH$ b. S>m`Zgo\$cmZ c. _Ü`_|Xþ d. AZw_ñVrîH$

7. cmOmiw dZñnVrMr nmZo _XV H$aVmV? ( )
a. n«H$me g§ícofU {H«$`m H$_r H$aÊ`mg b. MaUmè¶m àmÊ`mnmgwZ aúmUmgmR>r
c. \¡$Q>mohm_m}ZÀ`m ómd H$aÊ`mgmR>r d. dmT>rMo {Z §̀ÌU H$aÊ`mgmR>r

8. hr _wY_oh(S>m`~oQ>rg)amoJmer g~§YrV J«§Wr Amho? ( )
a. Wm`am°B©S> b. ñdmXþqnS> c. E§{Ś>Zc J§«Wr d. {n ẁf J«§Wr

[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am

`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m
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6
YS>mYS>mYS>mYS>mYS>m

n«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWm

 dZñnVr Am{U àmÊ`mV nwZéËnmXZ$ hr {Odn«{H«$`m \$ma _hËdmMr Amho. `m_wio Z{dZ AnmË`mMr
{Z_uVr hmoD$Z nwT>rc d§ena§nam Mmc{dV AgVo.
• {Z`_rVnUo {OdZ OJÊ`mgmR>rM àOZZmMr JaO AgVo Ago Vwåhr {dMma H$aVm H$m`?
• gOrdmMr dmT> H$er homV AgVo? _ma cmJë`mÀ`m g§X^m©V Iam~ Pmcoë`m H$mTw>Z Q>mH$coë`m noerÀ`m

{R>H$mUr H$er ^anmB© hmoV AgVo? `mgmR>r Cn`moJ AgUmè`m H$mhr {deof àOZZ nÜXVr Amho H$m`?
gOrd àOZZmìXmao Amnë`m AmnË`mMr {Z_uVr H$arV AgVmV. H$mhr g{OdmV doJdoJù`m n[apñWVr_Ü ò

doJdoJù`m n«H$maMr àË ẁÎmnVr H$aVmV. CXmhaUmV. n°am_oer`_ ( paramoecium) gma»`m gOrdmV
AZwHw$c n[apñWVr_Ü ò pìXI§S>U nÜXVrZo XmoZ AnË` {OdmMr CËnÎmr H$aVmV. hr n«{H«$`m H$aVmV. hr
à{H«$`m \$ma doJmZo KS>V Agë`m_wio OmñV à_mUmV {OdmMr CËnVr homV AgVo. à{VHw$c n[apñWVr_Ü ò XmoZ
n°am_oer`_ Odi òD$Z H|$X«H$ nXmWm©Zm nañna ~XcdwZ KoVmV. `m_wio V`ma hmoUmao {Od à{VHw$c
n[apñWVrda _mV H$aÊ`mg g_W© AgVmV.

àË ẁáÎmrMm H$mi hm n«Ë òH$ gOrdmV doJdoJim AgVmo. H$mhr àH$maÀ`m àmÊ`mV AZwHw$c n[apñWVrV
àË ẁÎmnVrMm doJ OmñV AgVmo. gOrdm_Ü ò àOZZ {H$Vr doJmZo homVo ho _m{hV H$aÊ`mgmR>r Imcrc H¥$Vr
H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1

XþYm_Ü ò {OdmUw V`ma hmoUo XþYm_Ü ò {OdmUw V`ma hmoUo XþYm_Ü ò {OdmUw V`ma hmoUo XþYm_Ü ò {OdmUw V`ma hmoUo XþYm_Ü ò {OdmUw V`ma hmoUo (FORMATION OF BACTERIAL COLONY IN MILK)
Xhr V`ma homÊ`mgmR>r cm°ŠQ>mo ~mgrcg(Lacto bacillus)ho {OdmUw _XV H$aVmV. ho Amnë`mcm _m{hV

Amho. 30 M_Mo H$mo_Q> Ho$coco XþY EH$m dmQ>rV ¿`m. Ë`m_Ü ò EH$ M_Mm Xhr {_gidm. nwÝhm EH$m dmQ>rV
VodT>oM W§S> XþY KoD$Z Ë`m_Ü ò Xhr {_giV.  XmoÝhr dmQ>çm§da PmH$U R>oD$Z doi Zm§oX H$am. àË òH$ Vmgmcm
Xhr Pmco H$s, Zmhr `mMo {Z[aúmU H$am. Xhr KQ²Q> ~ZV Amho åhUOo {OdmUw g_wh V`ma Pmë`mMm g§Ho$V
hmò .
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AmH¥$Vr-1: n¡am{_er`_AmH¥$Vr-1: n¡am{_er`_AmH¥$Vr-1: n¡am{_er`_AmH¥$Vr-1: n¡am{_er`_AmH¥$Vr-1: n¡am{_er`_
_Yrc I§S>U_Yrc I§S>U_Yrc I§S>U_Yrc I§S>U_Yrc I§S>U

AmH¥$Vr-3: \«$m °J_oQ> oeZAmH¥$Vr-3: \«$m °J_oQ> oeZAmH¥$Vr-3: \«$m °J_oQ> oeZAmH¥$Vr-3: \«$m °J_oQ> oeZAmH¥$Vr-3: \«$m °J_oQ> oeZ

XomÝhr dmQ>çm _Yrc Xhr ~Z{dÊ`mgmR>r {H$Vr doi cmJcm `mMr Zm|X H$am.
• XomÝhr dmQ>çm_Ü ò Xhr V`ma hmoÊ`mgmR>r gmaImM doi cmJcm H$m`?
• EH$ M_Mm XømV AgUmao {OdmZwMo g_wh 30 M_Mo XþY XømV ~Xcë`m_wio {OdmZw 30 nQ>rZo dmT>co.

Ago gm§Jw eH$Vmo H$m`?
nmdgmù`mV H$mhr àH$maMo {H$S>o AMmZH$ g_whmZo AgVmV ho nmhþZ Iwn AmíM ©̀ dmQ>Vo Zm, ~è`mM

{H$Q>H$mMm {OdZH$mi hm WmoS>ç>m {Xdgm nmgwZ Va H$mhr _{hÊ`mMm AgVmo. àOZZmMm H$mi hm {`îQ>,
{OdmZw, C§Xra, Jm`, hËVr Am{U _mZdmV doJdoJim AgVmo. ho Vwåhr gm§Jw eH$mc H$m`?
Ac¡§{JH$ n«OZZ Ac¡§{JH$ n«OZZ Ac¡§{JH$ n«OZZ Ac¡§{JH$ n«OZZ Ac¡§{JH$ n«OZZ (Asexual mode of reproduction)

EHo$ar gOrdmìXmao ẁ½_H$m {edm` hmoUmè`m àOZZ {H«$ òMm Aä`mg H$é `m. Aem n«H$maÀ`m àOZZmcm
Ac¢{JH$ àOZZ Ago åhUVmV.

Ac¡qJH$ àOZZ ho {d{dY àH$maMo AgVmV. Ë`mn¡H$s Imcrc H$mhr
{Xco Amho. Ë`m§Mr _m{hV nmhþ `m.
I§S>Z I§S>Z I§S>Z I§S>Z I§S>Z (Fission )

n°am_oer`_ {OdmUw gma»`m EH$noer` gOrdm§V EH$m qH$dm Ë`mnoúmm
OmñV ^mJmV {d^mOrV hmoD$Z EH$ qH$dm OmñV AmnË` {Z_m©U hmoVo. ho
gmYmaUV: EHw$én(symmetrical) AgVmV. n°am_oer`_ XmoZ ^mJmV
{d^mJco Va Ë`mcm pìXI§S>Z(binary fission) åhUVmV Am{U Ë`mnoúmm
OmñV ̂ mJmV {d^mJë`mg ~hþI§S>Z (multiple fission) Ago åhUVmV.
n°am_oer`_ gma»`m gOrdmV hr àOZZmMr nÜXV Zoh_r KSw>Z ̀ oV AgVo.
• Xhr V`ma hmoV AgVm§Zm {OdmZwMo H$em àH$mao {d^mOZ hmoVo?
_wHw$cm`Z _wHw$cm`Z _wHw$cm`Z _wHw$cm`Z _wHw$cm`Z (Budding)

OZH$mÀ`m earamda _wHw$cgma»¶m aMZm (bud) gmaIo {Z_m©U V`ma
hmoVmV. hoM _wHw$cZ§Va gOrdmÀ`m earamnmgwZ doJio hmoD$Z ñdV§Ì {OdZ
OJV AgVmV. CXm. {`ï> _Yrc _wHw$cm`Z
VwH$S>o hmoUo VwH$S>o hmoUo VwH$S>o hmoUo VwH$S>o hmoUo VwH$S>o hmoUo (Fragmentation)

H$mhr gOrdmÀ`m OZH$ earamVrc H$moUË`mhr ^mJmnmgwZ g§nwU©
earamMr {Z_uVr H$é eH$VmV. Aem n«H$maMr nÜXV \$º$ Aù`m Ogo
H$mhr MnQ>o H¥$_r, _moëS>,cm`Ho$Z, ñnm`amoJm`am BË`mXr gai gOrdm_Ü ò
KS>V AgVo. `m_Ü ò c¡JtH$ àOZZ gwÜXm hmoV AgVo. VwH$S>o hmoUo, hr
gd©gmYmaU àOZZ {H«$`m eodmi, H$dHo$, AZoH$ n«H$maÀ`m dZñnVr_Ü ò
KS>V AgVo.$
{~OahrV \$io qH$dm A\$crV OZZ {~OahrV \$io qH$dm A\$crV OZZ {~OahrV \$io qH$dm A\$crV OZZ {~OahrV \$io qH$dm A\$crV OZZ {~OahrV \$io qH$dm A\$crV OZZ (Parthenogenesis )

gd© gmYmaUnUo b¢{JH$ nwZéËnmXZ ho h°nbmo{`S> J°_oQ²>gÀ`m {_bZmZo {dßbmBS> ẁ½_H$ Pm`JmoQ> {Z_m©U
hmoVmo. H$m§hr doiog gOrd gai A\$brV J°_oQ²>gnmgwZ {dH$grV hmoVmo.
• AmVm AmnU hr nÕV nmhþ `m.

Am-2: {`ñQ>_Yrc _wHw$cm`ZAm-2: {`ñQ>_Yrc _wHw$cm`ZAm-2: {`ñQ>_Yrc _wHw$cm`ZAm-2: {`ñQ>_Yrc _wHw$cm`ZAm-2: {`ñQ>_Yrc _wHw$cm`Z
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AmH¥$Vr-5: ßcoZoar`m _YrcAmH¥$Vr-5: ßcoZoar`m _YrcAmH¥$Vr-5: ßcoZoar`m _YrcAmH¥$Vr-5: ßcoZoar`m _YrcAmH¥$Vr-5: ßcoZoar`m _Yrc
nwZéËnÎmrn wZéËnÎmrn wZéËnÎmrn wZéËnÎmrn wZéËnÎmr

AmH¥$Vr-4: {~OahrV \$iAmH¥$Vr-4: {~OahrV \$iAmH¥$Vr-4: {~OahrV \$iAmH¥$Vr-4: {~OahrV \$iAmH¥$Vr-4: {~OahrV \$i

AmH¥ $Vr-6:AmH¥ $Vr-6:AmH¥ $Vr-6:AmH¥ $Vr-6:AmH¥ $Vr-6:
~«m`m o\$m`c_~«m`m o\$m`c_~«m`m o\$m`c_~«m`m o\$m`c_~«m`m o\$m`c_

hr à{H«$`m gd© gmYmaU ImbÀ`m gOrdm§_Ü ò Ogo eodmi, ~weu_Ü ò AmT>iVo. A\$brV J°_oQgnmgwZ
Z{dZ gOrdm§Mr {Z_uVr hmoÊ`mÀ`m nÕVrg A\$brV OZZ qH$dm
~rO a{hV \$i Ago åhUVmV. (J«rH$ _Ü ò nmWuZmoH$mnu åhUOo
A’$mbrVm nmgyZ {Z‘m©U hmoUo hmò .)
• àmÊ`m§_Ü ò ho H$go hmoVo?

`m àH$maMo nwZéËnmXZ ho àmÊ`mV Ogo _w§Jr, _mer
`m§_Ü ò \$brV A§S>m hm _mXr Am{U A\$brV A§S>çmnmgwZ Za CËnÞ
hmoVmV. `m nÕVrV ewH«$mUwMm {dH$mg hm _m`Q>moQ>rH$ noer {d^mOZ
Zam_Ü ò, O|ìhm A§S>m {dH$grV hmoVmo hr _m`Q>moQ>rH$ {d^mOZ _mXr
_Ü ò hmoVo.

nmWuZmoH$mnu…nmWuZmoH$mnu…nmWuZmoH$mnu…nmWuZmoH$mnu…nmWuZmoH$mnu… gggggÜ`mÀ`m H$mimV AmnU ~rOa{hV \$io Ogo Ho$ir, Q>a~yO, Ðmj BË`mXr V¡̀ ma
H$aÊ`mV `eñdr PmbmoV. hr EH$ Aer àOZZ {H«$`m Amho Á`m_Ü ò b¢{JH$ nmgwZ Ab¢{JH$ àOZZmMo Q>ßno
òVmV. Z¡g{J©H$ [aË`m Ogo Ho$imÀ`m A§S>me`mMo {~`m {edm` \$bm_Ü ò {dH${gV hmoVo. `mgM nmWr©ZmoH$mnu

Ago åhUVmV.
Amnë`m {ejH$m§er nmWuZmoH$mnu {df`r MMm© H$am Am{U nmWuZmoOoZogrgda  _m{hVr {_idm.
nwZéX²̂ dZ nwZéX²̂ dZ nwZéX²̂ dZ nwZéX²̂ dZ nwZéX²̂ dZ (Regeneration )

AZoH$ g{Odm_Ü ò Ë`m§À`m H$moUË`mhr eara^mJmnmgwZ Z{dZ gOrd {Z_m©U H$aÊ`mMr `mo½`Vm AgVo.
ho H$go eŠ` Amho åhUOo H$moUË`m H$maUmZo g{OdmMo VwwH$S>o homVo qH$dm H$mnë`m OmVo. Voìhm ̀ m VwH$S>çmnmgwZ
EH$m ñdV§Ì g{OdmMr {Z_uVr hmoD$Z {dH$grV hmoVo. hr {H«$`m \«$°J_o§Q>oeZ (fragmentation) g_mZ AgVo.
• nwZéËnÎmrcm {H«$ òcm \«$°J_o§Q>oeZ n«{H«$`m åhUwZ g§~moYw eH$Vmo H$m`? Vwåhr Ë`mcm _mÝ` H$amc H$m`?

H$m? H$m Zmhr?
• H$moUË`m n«H$maMo I§S>Z ho H$_r doimV OmñV g_whmMr {Z_uVr H$aÊ`mg Cn`moJr nS>Vo?

• EopÀN>H$ JwUY_© OmñV à_mUmV ̀ oÊ`mgmR>r H$moUË`m àH$maMr Ac¡qJH$ àOZZ
{H«$̀ m AZwHw$c AgVo?
emIr` d§ed¥ÜXr emIr` d§ed¥ÜXr emIr` d§ed¥ÜXr emIr` d§ed¥ÜXr emIr` d§ed¥ÜXr (Vegetative propagation)

Cƒ àH$maÀ`m dZñnVrV Z¡g{J©H$ qH$dm H¥${Ì_ nUo emIr`
d§ed¥ÜXr nÜXVrZo n«OZZ KSw>Z òVo.
Z¡g{J©H$ d§ed¥ÜXr Z¡g{J©H$ d§ed¥ÜXr Z¡g{J©H$ d§ed¥ÜXr Z¡g{J©H$ d§ed¥ÜXr Z¡g{J©H$ d§ed¥ÜXr (Natural propagation)
nmZonmZonmZonmZonmZo: ~«m`mo\$m`c_(Bryophyllum)_Ü ò nmZmÀ`m Q>moH$mda chmZ
dZñnVr dmT>V AgVo.
«ImoS> ImoS> ImoS> ImoS> ImoS> (Stems):aZa Am{U ñQ>mocZ(runners and stolons) gmaIo
ZmOwH$ ImoS> Ooìhm O_rZrcm ñne© H$arV OmVmV Voìhm Ë`mnmgwZ

V§Vy‘¶ _wio (adventitious roots) {Z_m©U hmoVmV. EImÚm doir OZH$ dZñnVr nmgwZ
hm ^mJ doJim Pmcm Va ZdrZ V`ma Pmcoë`m _wim§À`m gmhmæ`mZo EH$ Z{dZ ñd§VÌ
dZñnVr åhUwZ dmT>V AgVo. ImoS>mnmgwZ V`ma hmoUmè`m dZñnVrMr H$mhr CXmhaUo
åhUOoo. ñQ>mocZ, ~ë~g (bulbs,) H$moZ©g, Q>çw~a tuber, BË`mXr. ñQ>mobmoZ, Omñ‘rZ,
ñQ́>m~oar/~ë~g, H$m§Xm, H$m°Z©-H$mobmoHo${g¶m, Q>çw~a-nmoQ>°Q>mo, H$moZ©-OtOa
_wio _wio _wio _wio _wio (Roots): S>mcr`m, _wim, JmOa BË`mXr dZñnVrÀ`m _wimda chmZ nmZ Agcoë`m
ImoS {Z_m©U homD$Z Z{dZ dZñnVrMr dmT> hmoVo.
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AmH¥$Vr-10: J«mâQ>tJAmH¥ $Vr-10: J«mâQ>tJAmH¥ $Vr-10: J«mâQ>tJAmH¥ $Vr-10: J«mâQ>tJAmH¥ $Vr-10: J«mâQ>tJ

AmH¥$Vr-9: coAatJAmH¥$Vr-9: coAatJAmH¥$Vr-9: coAatJAmH¥$Vr-9: coAatJAmH¥$Vr-9: coAatJ

AmH¥ $Vr-8: H$Q>tJAmH¥ $Vr-8: H$Q>tJAmH¥ $Vr-8: H$Q>tJAmH¥ $Vr-8: H$Q>tJAmH¥ $Vr-8: H$Q>tJ

Q>çw~aQ>çw~aQ>çw~aQ>çw~aQ>çw~a ñQ > m ocZñQ >m ocZñQ >m ocZñQ >m ocZñQ >m ocZ H$m o_ ©H$m o_ ©H$m o_ ©H$m o_ ©H$m o_ © _wio_wio_wio_wio_wio

H¥${Ì_ emIr` d§ed¥ÜXr H¥${Ì_ emIr` d§ed¥ÜXr H¥${Ì_ emIr` d§ed¥ÜXr H¥${Ì_ emIr` d§ed¥ÜXr H¥${Ì_ emIr` d§ed¥ÜXr (ARTIFICIAL PROPAGATION)
H$mnZo H$mnZo H$mnZo H$mnZo H$mnZo (Cutting)

H$mhr dZñnVr_Ü ò OZH$ dZñnVr nmgwZ _wHw$c Agcocm ̂ mJ doJim Pmcm Va Vmo ̂ mJ Z{dZ dZñnVr

åhUwZ dmT>V AgVmo. hm doJù`m Ho$coë`m ̂ mJmMo ImcMo
Q>moH$ Amocga O_rZrV cmdm. H$mhr {Xdgm§Zr `mcm _wio
\w$Qw>Z, _wHw$c V`ma hmoD$Z Z{dZ dZñnVr V`ma hmoVo.
CXm. Jwcm~, Omñd§X
coAatJ coAatJ coAatJ coAatJ coAatJ (Layering)

dZñnVr H$_rV H$_r EH$ IS>m (node) Agcoë¶m
\$m§XrMm ̂ mJ O_rZrH$S>o dmH$dwZ Ë`mÀ`m WmoS>çm ̂ mJmMr
gmc H$mTw>Z Vmo ^mJ Amocga O_rZrV nwadwZ Ë`mda
_mVr PmH$m. Ë`m \$m§XrMo Q>moH$ O_rZrÀ`m da amhþ Úm.
H$mhr {XdgmZ§Va \$m§XrÀ`m PmH$coë`m ^mJmnmgwZ Z{dZ
_wio {ZKVmV. Voìhm `m \$m§Xrcm OZH$ dZñnVrnmgwZ
H$mnwZ doJio H$am, _wi ’w$Q>boë¶m ^mJmMr ¶m nÕVrV
Z{dZ dZñnVr åhUwZ dmT> hmoVo. CXm. JZoar, _moJam.
OmoSw>Z ~m§YUo OmoSw>Z ~m§YUo OmoSw>Z ~m§YUo OmoSw>Z ~m§YUo OmoSw>Z ~m§YUo (Grafting)

`m _Ü ò XmoZ dZñnVr EH$Ì ~m§Yë¶mZo XomÝhrMr ImoS>o
Aem àH$mao OwiVmV H$s, Á`m_wio Vo EH$M dZñnVr
åhUwZ dmT>Vo. `mVrc O_rZrV dmT>Umè`m dZñnVrcm
ñQ>mH$(stock) åhUVmV. Am{U Xþgè`m dZñnVr _YwZ
doJù`m Ho$coë`m _wi ZgUmè`m dZñnVrcm {g¶mZ (scion)
Ago åhUVmV. ñQ>mH$ Am{U {g¶mZ XomÝhrcm _oZH$mnS>mZo
JwS>m§iwZ gwVirZo ~m§Ym. EoÀN>rH$ JwUY_© AgUmè`m
dZñnVrÀ`m {Z_uVrgmR>r  J«mâQ>tJ nÜXVrMm Cn`moJ
H$aVmV. doJdoJù`m àH$maMr \w$co Am{U \$io
{_i{dÊ`mgmR>r `m J«mâQ>tJ nÜXVrMm Cn`moJ hmoVmo.

J«mâQ>tJ nÜXVr_Ü ò Z{dZ gm`Z (\$m§XrMm daMm
^mJ) nmgwZ \w$co Am{U \$io cdH$a {Z_m©U hmoVmV.

Oa Vw_À`m ~JrÀ`mV XmoZ \$imMr PmS>o Amho. EH$m

AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:
~ë~g~ë~g~ë~g~ë~g~ë~g
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à`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vr

PmS>mMr \$io _moR>r Amho. na§Vw Ë`m§Mo H$_r à_mUmV CËnÞ homVo. Ë`m \$imMr Md gwÜXm Iwn N>mZ Amho.
Xþgè`m \$imÀ`m PmS>mnmgwZ Iwn à_mUmV \$io òVmV. na§Vw Ë`mMm AmH$ma chmZ Amho. Am{U Ë`mMr Md
gwÜXm Mm§Jcr Zmhr.
• Vwåhmcm cm^Xm`H$ R>aUmar H$moUË`m JwUY_m©Mm dZñnVrMr {ZdS> H$amc?
• Vwåhr {ZdS>coë`m JwUY_m©Mr dZñnVr {_i{dÊ`mgmR>r Vwåhmcm H$moUË`m emIr` d§e d¥ÜXr nÜXVrMm

Cn`moJ hmoB©c?
• _wHw$cm`Z qH$dm I§S>Z [H§$dm \°«$J_|Q>oeZ nÕVrZo V`ma Pmcoco ZdrZ gOrd ho OZH$ g{OdmMr JwU

g_mZ AgVmV ho Iao Amho H$m`? H$m?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
dZñnVrÀ`m emIr` d§ed¥ÜXr gmR>r H$Q>tJ, c|AatJ Am{U

J«mâQ>tJ ̀ m na§namJV H¥${Ì_ nÜXVr Amho. CXm. Ho$ir, AZZg, g§Ìr,
Ðm§úm, Jwcm~ dJ¡ao dZñnVr `m nÜXVrZo {Z_m©U H$arV AgVmV. na§Vw
ì`mnmarH$ ÑîQ>çm `m nÜXVr EodOr AmYw{ZH$ nÜXVr A_cmV Amcr
Amho. Vr åhUOo {Q>ew H$ëMa nÜXV. `m {Q>ew H$ëMa nÜXVrV H$mhr
dZñnVrÀ`m noer qH$dm CVr dmT> _mÜ`_mV (Á`m {R>H$mUr dZñnVr dmT>dÊ`mMr Amho) dZñnVrÀ`m
hm_m}Ýg gh R>odVmV Am{U Ë`m nmgwZ Z{dZ dZñnVr dmT>{dVmV. `m nÜXVr ìXmao H$_r doimV hOmamo
dZñnVr dmT>dw eH$Vmo.

H¥${Ì_ d§ed¥ÜXrMo \$m`Xo Am{U VmoQ>o `m {df`mMr _m{hVr Vw_À`m emioVrc J«§Wmc`mVrc nwñVH$mVwZ
qH$dm B§Q>aZoQ> (A§VaOmi) _YwZ {_idm Am{U dJm©V Ë`mda MMm© H$am.

{~OH$U {Z_uVr {~OH$U {Z_uVr {~OH$U {Z_uVr {~OH$U {Z_uVr {~OH$U {Z_uVr (Spore formation)
gmYmaUnUo gS>coë`m \$imda, gmR>dwZ R>odcoë`m nmoirda, ~«oS>da BVa Amhma nXmWm©da nm§T>è`m Ym½`m

à_mUo Am{U H$mù`m nmdS>a gmaIo nXmW© Amnë`mcm {XgwZ ̀ oVo.  Ë`mcm Vwåhr ñne© Ho$ë`mg Vw_À`m ~moQ>mcm
{MH$Q>Zw òVmV. ho H$dH$mnmgwZ {Z_m©U Pmcoco {~OH$U hmò . CXm. am`Pmong(Rhizopus) Vwåhr 8 ì`m
dJm©V gwú_ {OdmUwMr JmWm, `m YS>çmV `m {df`r {eH$cm AmhmV.

am`Pmong eoH$S>mo g§» ò_Ü ò gwú_ àOZZmMo KQ>H$ {Z_m©U H$aVmV.  Ë`m§Zm {~OH$U Ago åhUVmV.
{~OH$U H$mof (sporangium) \w$Q>VmV Voìhm {~OH$U hdoV ngaVmV. ho {~OH$U AÞmda, O_rZrda nS>V
AgVmV. `m§Zm AZwHw$c Aer Am§X©«Vm CîUVm {_imë`mg ho Z[dZ am`Pmong _Ü ò dmT>VmV, Ogo am`Pmong,
å ẁH$a BË`mXr {OdmUw Am{U \$Z© (ferns) `m Anwîn dZñnVr_Ü ò {~OH$U {Z_uVr ̀ mnÜXVrZo àOZZ hmoV
AgVmV.

am`Pmong qH$dm gd© gmYmaU _moëS>mMm gwú_Xe©H$ ̀ §ÌmImcr Aä`mg H$amd`mMm Agoc Va Ë`m§Zm ñdV:
{Z §̀{ÌV dmVmdaUmV dmT>dm`cm nm{hOo. `mgmR>r ~«oS> qH$§dm nomir qH$dm \$io, ^mOrnmcm `mMm Cn`moJ
H$aVm òVo. _moëS> dmT>Ê`mgmR>r 4-10 {Xdg cmJVmV. (EcOu hmoUmao _moëS> dmT>{dUo Mm§Jco ZgVo. `mÀ`m
_wio OmoamMm X_m hmoD$  eH$Vmo.)

SCERT T
ELA

NGANA



Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20 121

~«oS>da dmT>coco amB©Pmong~«oS>da dmT>coco amB©Pmong~«oS>da dmT>coco amB©Pmong~«oS>da dmT>coco amB©Pmong~«oS>da dmT>coco amB©Pmong
AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:

gwú_Xe©H$m Imcrc amB©Pmonggwú_Xe©H$m Imcrc amB©Pmonggwú_Xe©H$m Imcrc amB©Pmonggwú_Xe©H$m Imcrc amB©Pmonggwú_Xe©H$m Imcrc amB©Pmong amB©Pmong {~OH$UamB©Pmong {~OH$UamB©Pmong {~OH$UamB©Pmong {~OH$UamB©Pmong {~OH$U
H$m ofH$m ofH$m ofH$m ofH$m of

~«oS>cm EH$ VmgmgmR>r hdoV CKS>o R>odm ̀ m_wio Vr Amdí`H$ Agcoco g§H«$_rV nXmW© J«hZ H$aVmV. ~«oS>cm
EH$ ßcmñQ>rH$ _Ü ò R>odwZ Ë`mda WmoS>o nmUr {en§S>m. ~«oS> AmX©«Vm J«hZ H$aVmV. AmVm ßcm°ñQ>rH$ {nedrV WmoS>r
hdm amhrc Ago Xmoè`mZo ~m§Ym. ho {nedr Xþgè`m Amhma nXmWm©©nmgwZ Xþa A§YmamV Am{U X_Q> àXoemV R>odm.
MwcrÀ`m Odi Agcoë`m Amc_marV `mMr OmJm `mo½` amhrc. qH$dm {IS>H$sdOi {nedr ßcoQ> PmHw$Z
R>odmdo. X_Q> àXoemV _moëS>Mr Iwn dmT> hmoVo. dmVmdaUm Zwgma 2-3 {XdgmV _moëS> dmT>m`cm gwédmV hmoVo.
na§Vw {~OH$U V`ma hmoÊ`mgmR>r EH$ XmoZ AmR>dS>o doi cmJVmo.

XmoZ {Xdgm§Zr Ë`m ~«oS>Mr VnmgUr H$amdr d Ë`mda WmoS>o nmUr qenS>mV amhmdo. {nedrcm _mÌ CKSw>

Z ò. EH$mÚm doiog Vwåhr Vr ~«oS> hmVmV nH$S>cr Va Vw_Mo hmV ñdÀN> YwdmdoV. Amdí`H$ VodT>o _moëS> V`ma
Pmë`mda Ë`mÀ`m ñcmB©S> V`ma H$éZ gwú_Xe©H$ ̀ §ÌmImcr [Z{aúmU H$amdo. Vwåhmcm nm§T>è`m Ym½`m gma»¶m
aMZm {XgwZ ̀ oB©c. Ë`mda H$mù`m, H$aS>çm Am{U {haì`m a§JmMr {Q>nŠ`m gma»¶m aMZm {XgVmV. Ë`m_Yrc
H$mhr ̂ mJ AmJnoQ>r _Ü ò Jmoim H$éZ Vw_À`m emioV ZoD$Z {eúmH$mÀ`m gmhmæ`mZo ñcmB©S>g ìXmao gwú_Xe©H$
§̀ÌmImcr [Z[aúmU H$am.

CÚoe… am`PmonmgMr VmËnwaVr ñbmBS V`ma H$aUoCÚoe… am`PmonmgMr VmËnwaVr ñbmBS V`ma H$aUoCÚoe… am`PmonmgMr VmËnwaVr ñbmBS V`ma H$aUoCÚoe… am`PmonmgMr VmËnwaVr ñbmBS V`ma H$aUoCÚoe… am`PmonmgMr VmËnwaVr ñbmBS V`ma H$aUo>>>>>
Amdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«r: WmoS>o _moëS>, ßcoZ H$mMmÀ`m ñcmB©S>, H$ìha ñcrn, nmUr, ßcm°ñQ>rH$Mo hmV _moOo, BË`mXr
nÜXV:nÜXV:nÜXV:nÜXV:nÜXV:
1. ñcmB©S>À`m _Ü` ^mJmV EH$ nmÊ`mÀ`m W|~ Q>mH$m.
2. XmVmVbm ‘i H$mT>m¶À¶m H$mS>rÀ¶m (toothpick) gmhmæ`mZo WmoS>o _moëS> KoD$Z Ë`mcm ñcmBS>À`m

_Ü`^mJmV nmÊ`mÀ`m W|~mda R>odm.
3. AmVm EH$ H$ìha ñcrn KoD$Z VrÀ`m EH$m ~mOwZo nmÊ`mÀ`m W|~mcm ñne© H$éZ hdoMo ~wS>~wS>o Z ̀ oD$ XoVm

Vr H$ìha ñcrn _moëS>da PmH$m.
4.  H$ìha ñcrnÀ`m H$mR>rdarc A{YH$ nmUr H$mTw>Z Q>mH$Ê`mgmR>r {Q>ewnona qH$dm ãc°mQ>tJ nonaMm dmna

H$am.
5. AmVm, gwú_Xe©H$mÀ`m gmhmæ`mZo Ë`mMo {Z[aúmU H$am. àW‘ chmZ q^JmImcr nhm.

gmYmaU _moëS> _Ü ò ~marH$ gwVmgmaIo Q>mH$Xma C§MdQ>o {XgVmV Ë`mcm hm`no (hyphae)  Ago åhUVmV.
Ë¶mMo ~marH$ Za_ ImoS> AgVmV. `m ImoS>mda JmR>r gma»`m aMZm AgVmV. `m§Zm {~OH$U H$mof Ago
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AmH¥$Vr-12: \$Z©Mo ñnmoamo\$scAmH¥$Vr-12: \$Z©Mo ñnmoamo\$scAmH¥$Vr-12: \$Z©Mo ñnmoamo\$scAmH¥$Vr-12: \$Z©Mo ñnmoamo\$scAmH¥$Vr-12: \$Z©Mo ñnmoamo\$sc

åhUVmV. àË òH$ {~OH$U H$mofm_Ü ò eoH$S>mo  gwú_ {~OH$U AgVmV. Ooìhm ho {~OH$U H$mof \w$Q>VmV Voìhm
Ë`mVrc {~OH$U hdoV ngaVmV.

`mM nÜXVrZo àOZZ H$aUmè`m AOyZ H$mhr gOrdmMo CXmhaU gm§Jm.
ñnmoar\$sc ñnmoar\$sc ñnmoar\$sc ñnmoar\$sc ñnmoar\$sc (Sporophyll:)

\$Z© gwÜXm {~OH$UmMr {Z_uV  H$arV AgVmV. \$Z©Mo EH$ nmZ Jmoim H$am. \$Z©À`m (Ferns) `m
nmZmcmM ñnmoar{\$c Ago åhUVmV. `m nmZmMo H$miOrnwd©H$ {Z[aúmU H$am. Vwåhmcm nmZmÀ`m ImcÀ`m

~mOwcm Q>rnŠ`mÀ`m Km|iŠ`m gma»`m aMZm {XgwZ òVmV. `mcmM
{~OH$U H$mof Ago åhUVmV. `m_Ü ò {~OH$U AgVmV. `m {~OH$U
H$mofmcm EH$ gwB©À`m gmhmæ`mZo \$moS>m Am{U [̈ §̂JmÀ`m gmhmæ`mZo Ë`mMo
{Z[aúmU H$am.
• amB©Pmong, \$Z© {~OH$U Am{U {~OH$U H$mof `m_Ü ò Vwåhmcm
H$mhr gmå¶ AmT>iwZ Amco H$m`?
• ŵN>Ìr (mushrooms) ~Ôc H$mhr _m{hVr Amho H$m`? Vo H$go
dmT>VmV? `mMr dJm©V MMm© H$am?

c¡qJH$ àOZZ c¡qJH$ àOZZ c¡qJH$ àOZZ c¡qJH$ àOZZ c¡qJH$ àOZZ (Sexual reproduction)
AmVmn ª̀V Vwåhr {eH$ë`m n«_mUo c¡qJH$ àOZZ ho EH$ àOZmMr nÕV Amho Á`m_Ü ò ẁ½_H$mMm g§̀ moJ

hmoVmo. `m g§̀ moJmcmM \$cZ (fertilisation) Ago åhUVmV. \$cZ hr {H«$`m _mXr earamÀ`m ~mhoa hmoD$
eH$Vo qH$dm earamÀ`m AmV hmoV AgVo. earamÀ`m ~mhoa hmoUmè`m \$cZmcm ~mø \$cZ (external
fertilisation)Am{U _mXr earamÀ`m AmV hmoUmè`m \$cZmcm A§Va \$cZ (internal fertilisation) Ago
åhUVmV. gË` ho Amho H$r, O_rZrda AgUmè`m n«mÊ`m_Ü ò A§S>çmMo \$cZ ho Ë`m§À`m _mXrÀ`m earamV
hmoVo. \$cZ Pmcoë`m A§S>çmMo {d^mOZ hmoD$Z «̂wU (embryo) V¶ma hmoVo.

OcMa àmUr Ogo _mgo,C^`Ma àmÊ¶m§_Ü ò gd©gmYmaU ~mø \$cZ hmoV AgVo. _mXr Ag§»` à_mUmV
A§S>o KmcVmV Am{U Za eoH$S>mo ewH«$mUw Ë`m nmÊ`mVrc A§S>çmda gmoS>VmV. \$cZmMr g§Yr hr Z¡g{J©H[aË`m
hmoVo Oo ~{hJ©V AgVo. åhUwZM _mXr Am{U Za {Odm§Zm \$ma OmñV à_mUmV A§S>o Am{U ewH«$mUw gmoS>Uo
An[ahm ©̀ AgVo.
gñVZYmar àmÊ`mVrc àOZZ - _mZdgñVZYmar àmÊ`mVrc àOZZ - _mZdgñVZYmar àmÊ`mVrc àOZZ - _mZdgñVZYmar àmÊ`mVrc àOZZ - _mZdgñVZYmar àmÊ`mVrc àOZZ - _mZd

_mZd àOZZ g§ñWoMo CXmhaU KoD$Z gñVZYmar àmÊ`mVrc àOZZm {df`r _m{hVr H$éZ KoD$ `m.
_mZdr àOZZ g§ñWoV Za Am{U _mXr _Yrc nwZéËnmXH$ KQ>H$mMm \$ma {dH$mg Pmcocm AgVmo.
Za àOZZ g§ñWm Za àOZZ g§ñWm Za àOZZ g§ñWm Za àOZZ g§ñWm Za àOZZ g§ñWm (Male  reproductive system)

{Xbobr AmH¥$Vr(13) Mo {Z[ajU H$am Am{U Za àOZZ g§ñWoVrb {ZaZramù¶m ^mJ ~Km.
(1) d¥jUmMr EH$ OmoS>r (2) dmg E’$aZ{e¶m (3) EnS>m¶S>‘gMr OmoS>r (4) dmg S>o’$aZ{e¶mMr

OmoS>r (5) go‘rZb dogrH$bMr OmoS>r (6) BOm³¶yboQ>ar Q>³Q> (7) àmoñQ>oQ> ½bm±S> (8) H$m¡na ½b±S> (9) ¶waoW«m
(‘ohZr)
(1)(1)(1)(1)(1) d¥fU d¥fU d¥fU d¥fU d¥fU (Testes) :- :- :- :- :- Za àOZZ g§ñWoV XmoZ d¥fU earamÀ¶m ~mhoa EH$m {nenr gma»¶m aMVoZ AgVmV

¶mbm d¥fU {nedr (scrotum) Ago åhUVmV. àË¶oH$ d¥fUmV Jy§S>miboë¶m go‘rZr’o$ag ß¶wÏ¶wbg
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AmH¥$Vr-13: ZaAmH¥$Vr-13: ZaAmH¥$Vr-13: ZaAmH¥$Vr-13: ZaAmH¥$Vr-13: Za

seminal ducts

d¥fU

penis({eíZ)

d¥fU {nedr

prostate gland

seminal vesicle

urethra(_ohZr)

B{\$S>rS>`_rg

AgVmV. ewH«$mUy ¶m Z{bH$m‘Ü¶o {Z‘m©U hmoVmV. eoH$S>mo, bmImo ewH«$mUy
‘r¶mgrg(Ý¶yZrH$aU) noer {d^mOZm Ûmao ¶m go‘rZr’o$ag ZbrH$m ‘Ü¶o {Z‘m©U
hmoVmV. hoñQ>moñQ>ram°Z ho Za b¢JrH$ ómdU XoIrb d¥fUmV {Z‘m©U hmoVo.
♦ d¥fU ho earam ~mhoa H$m pñWV AgVmV

¶mda MMm© H$am.
♦ ewH«$mUy {Z{‘©Vr gmR>r Adí¶oH$ Agbobo Vmn‘mZ

(2-2oC Oo ‘mZdr earamƒm Vmn‘mZmnojm
H$‘r Amho) d¥fU {nenr Ûmao Q>rHy$U R>odbo
OmVo.

(2)(2)(2)(2)(2) dmg E’$aZ{e¶m :-dmg E’$aZ{e¶m :-dmg E’$aZ{e¶m :-dmg E’$aZ{e¶m :-dmg E’$aZ{e¶m :- go‘rZr’o$ag ZbrH$m dmg
E’$aZer¶m ‘Ü¶o CKS>Vo ho ewH«$mUybm EnrS>m¶S>‘rg
‘Ü¶o KoD$Z OmVo.

(3)(3)(3)(3)(3) EnrS>m¶S>‘rg :- EnrS>m¶S>‘rg :- EnrS>m¶S>‘rg :- EnrS>m¶S>‘rg :- EnrS>m¶S>‘rg :- XmoÝhr H$S>o EH$ EH$ dmg
E’$aZer¶m EnrS>m¶S>‘rg ‘Ü¶o CKS>Vo. hr EH$
Iyn Jy§S>mibobr ZbrH$m Amho Or d¥fUmÀ¶m ImbÀ¶m
^mJmV pñWV Agbo. ewH«$mUy ¶oWo gmR>dbo OmVmV.

(4)(4)(4)(4)(4) dmg S>o’$aZ{e¶m :-dmg S>o’$aZ{e¶m :-dmg S>o’$aZ{e¶m :-dmg S>o’$aZ{e¶m :-dmg S>o’$aZ{e¶m :- àË¶oH$ EnrS>m¶S>‘rg ‘YyZ
dmg S>o’$aZ{e¶m daÀ¶m ~mOyZo CXa nmoH$irV OmD$Z ‘yÌdmhrZrZm Jy§S>miVo.

(5)(5)(5)(5)(5) go‘rZb dogrH$b :-go‘rZb dogrH$b :-go‘rZb dogrH$b :-go‘rZb dogrH$b :-go‘rZb dogrH$b :- øm ZbrH$m dmg S>o’$aZ{e¶m ‘Ü¶o CKS>VmV ¶mg
go‘rZb Ðd {Z‘m©U hmoVo - Ooìhm ewH«$mUy earam ~mhoa AgVmV ¶m Ðdm Ûmao
ewH«$mUy COm© {‘idVmV.

(6)(6)(6)(6)(6) àmoñQ>oQ> ½b±S> :-àmoñQ>oQ> ½b±S> :-àmoñQ>oQ> ½b±S> :-àmoñQ>oQ> ½b±S> :-àmoñQ>oQ> ½b±S> :- ¶m J«§WrMo H$m¶© àmoñQ>oQ> Ðd ómdUo Oo gr‘ZMo EH$ KQ>H$ Amho
Oo ewH«$mUybm nmofH$ nXmWm©Mm nyadR>m H$aVo.

(7)(7)(7)(7)(7) H$m¡na ½b±S> :-H$m¡na ½b±S> :-H$m¡na ½b±S> :-H$m¡na ½b±S> :-H$m¡na ½b±S> :- ¶m J«§WrÀ¶m ómdH$m ‘yio ¶waoW«m (‘ohZrVrb) AmVrb ^tVr
À¶m Amåb VËdmbm CXmgrZ hmoVmo Am{U ewH«$mUy ‘wº$nUo àdmhrV hmoVmV.

(8)(8)(8)(8)(8) BOm³¶yboQ>ar Q>³Q> :-BOm³¶yboQ>ar Q>³Q> :-BOm³¶yboQ>ar Q>³Q> :-BOm³¶yboQ>ar Q>³Q> :-BOm³¶yboQ>ar Q>³Q> :- go‘rZb dogrH$b Am{U dmg S>o’$aZ²g ‘riyZ BOm³¶yboQ>ar
Q>³Q> ~ZVmo. XmoZ BOm³¶yboQ>ar Q>³Q> ¶waoW«mÀ¶m ‘Ü¶ ^mJr OmoS>bo OmVmV.

(9)(9)(9)(9)(9) ¶waoW«m (‘ohZr) :- ¶waoW«m (‘ohZr) :- ¶waoW«m (‘ohZr) :- ¶waoW«m (‘ohZr) :- ¶waoW«m (‘ohZr) :- OamV ho ’$º$ ‘yÌ {dgO©ZM H$aV Zmhr Va ewH«$mUy XoIrb
H$aVmV. åhUyZ ¶mbm ¶warZmo OoZrQ>b Q>³Q> åhUVmV.

ewH«$H$U dhZmMm ‘mJ© :-ewH«$H$U dhZmMm ‘mJ© :-ewH«$H$U dhZmMm ‘mJ© :-ewH«$H$U dhZmMm ‘mJ© :-ewH«$H$U dhZmMm ‘mJ© :-
go‘rZr’o$ag Q>çy~ybg - dmg E’$aZ{e¶m - EnrS>m¶S>‘rg - dmg S>o’$aZ{e¶m -

BOm³¶yboQ>ar Q>³Q> - ¶waoW«m (‘ohZr)
ewH«$mUy ewH«$mUy ewH«$mUy ewH«$mUy ewH«$mUy (The sperm) - - - - -
13(b) AmH¥$VrMo {Z[ajU H$am ewH«$mUybm EH$ S>moHo$ AgVo Á¶mda EH«$mogmog AgVo.

Oo ewH«$mUybm A§S> noerÀ¶m AmV àdoe H$aÊ¶mg ‘XV H$aVo. ewH«$mUyÀ¶m ‘Ü¶bm ^mJmbm
Za H|$ÐH$ AgVmo. Omo ‘mXr H|$ÐH$m er g§¶moJ nmdVmo. S>moHo$ Am{U ‘Ybm ^mJmbm OmoSy>Z
‘mOo gmaIm ̂ mJ AgVmo OoWo ‘m¶Q>moH§$mŚ>r¶m AgVmo Omo ewH«$mUyÀ¶m hmbMmbr gmR>r COm©

EH«$mogmo‘
S>moHo$

‘mBQ>moH$m±{S´>¶m
‘Ü¶ ^mJ

eonyQ>

fig-13(b):
ewH«$ noerewH«$ noerewH«$ noerewH«$ noerewH«$ noer

Ý¶wH${b¶g
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AmH¥$Vr-15: _mZdr ^¥UAmH¥$Vr-15: _mZdr ^¥UAmH¥$Vr-15: _mZdr ^¥UAmH¥$Vr-15: _mZdr ^¥UAmH¥$Vr-15: _mZdr ^¥U

Oam`w

Zmi

{~OH$ AYmUu
amnion

J^©ZcrH$m

J^m©e`

cervix

`omZr

AmH¥$Vr-14: _mXr àOZZ g§ñWmAmH¥$Vr-14: _mXr àOZZ g§ñWmAmH¥$Vr-14: _mXr àOZZ g§ñWmAmH¥$Vr-14: _mXr àOZZ g§ñWmAmH¥$Vr-14: _mXr àOZZ g§ñWm

funnel

A§S>m`e

{Z‘m©U H$aVmo. eonQ>r Ë¶mbm hmbMmbrg ‘XV H$aVo.
go‘rZb dogrH$b, àmoñQ>oQ> J«§Wr Am{U H$m¡na J«§Wr ‘YyZ {Z‘m©U Pmbobo Ðdmbm go‘rZb ßbmO‘m

åhUVmV. go‘rZb ßbmO‘m Am{U ewH«$mUybm {‘iyZ {g‘oZ åhUVmV.
Zam‘Ü¶o d¶mÀ¶m 13-14 dfm©nmgyZM eyH«$noerÀ¶m CËnVrbm gyédmV hmoVo d {OdZmV ~¶mM

H$mimn¶ªV hr gwéM amhVo. ewH«$O§Vw CËnVrMo gm‘Ï¶© ho Ogo Ogo dh dmT>V OmVo Vgo Vgo H$‘r hmoV OmVo.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
H$mhr n«H$maMo {OdmUw Am{U gwú_{OdmUw ho Á`mda Vo dmT>V AgVmV Ë`m gOrdmÀ`m c¡{J§H$Ëdmcm

~XcÊ`mMo gm_Ï ©̀ YmaU Ho$coco AgVmV. EH$ Jm§Yrc _merÀ`m OmVrcm c¡{J§H$ n«OZZ gm_Ï ©̀ Zï>
H$aUoM Zmhr Va Ë`mcm Ac¡qJH$ n«OZZ H$aUmao gOrd åhUwZ ~Xc KS>dwZ AmUVmV.

_mXr àOZZ g§ñWm _mXr àOZZ g§ñWm _mXr àOZZ g§ñWm _mXr àOZZ g§ñWm _mXr àOZZ g§ñWm (Female reproductive system)
A§S>o CËnÎmr H$aUmao XmoZ A§S>H$mof _mXrÀ`m

nmoQ>mV AgVmV. _mXr n«OZZ g§ñWoMo H$m ©̀,
aMZm g_OwZ KoÊ`mgmR>r AmH¥$Vr -14 Mo
{Z[aúmU H$am.

EH$ noer` chmZ aMZm Á`mcm \$m°crH$c
(follicles) åhUVmV. ̀ m _Ü ò A§S>mMm(ovary)
Mm {dH$mg hmoV AgVo. aOmoqnS>mV AZoH$ noer`
nmH$ù>çm AgVmV. Ë`m§Zm \$m°crH$c J«moìg(
follicle grows) Ago åhUVmV. Ooìhm
\$m°crH$cMm {dH$mg hmoVmo. Voìhm Ë`m_Ü`o
ÐmdmZo ^acocr nmoH$ir {Z_m©U hmoVo. àË òH$

\$m°crH$c _Ü ò EH$ _moR>r noer AgVo. Ë`mcm {~Om§S>noer (ovum) Ago åhUVmV. hr noer ‘r¶mgrg noer
{d^mOZ nmgwZ V`ma hmoVo. Ooìhm {~Om§S>noer n[an¹$ homVo Voìhm \$m°crH$c aOmoqnS>mÀ`m(ovum) daÀ`m
^mJmcm VS>H$Vo Am{U Ë`mVwZ gwú_ {~Om§S> noer ~mhoa nS>VmV. `m {~Om§S>noer qH$dm A§S>o ~mhoa nS>Ê`mÀ`m
{H«$ òcm ASw>H$ {dgO©Z (ovulation) Ago åhUVmV.

gmYmaUnUo {~Om§S>noer MmiUr gma»`m é§X Agcoë`m J ©̂ZcrH$m(fallopian tube) _Ü |̀ àdoe
H$aVmV. hr J ©̂ZcrH$m aOmontS>mÀ`m ~mOwZo àdmg H$éZ ñZm ẁMr OmS> q^V Agcoë`m J^m©e`mV(uterus)
CKS>Vo. ’$crV A§S>o úm{d^mOZ hmoD$Z J ©̂ZcrHo$V Imcr gaH$Vo AZoH$ noerMm ‘mgmMm Jmoim V¶ma hmoD$Z

¥̂UmV é§nmVarV hmoVo, ~mimÀ`m énmV dmT>Vo.
_mZdmV Am{U BVa gñVZYmar àmÊ`mV \$cZmÀ`m doiog A§S>o

J ©̂ZcrHo$ìXmao J^m©e`mV nmohMVo. J ©̂ZcrH$m hr EH$ AX ŵV
{Z §̀ÌrV ì`dñWm Amho. `m H$mimV  J^m©e`mV {dH$grV hmoV
AgUmè`m qnS>mcm Amdí`H$ Vo nmofHo$ nwadwZ, ì`W© nXmW© ~mhoa
nmR>{dÊ`mgmR>r AZwHw$cVm ~Zcocr AgVo. Oa ’$bZ Z Pmë¶mg
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AmH¥$Vr-15: _mZdr ^¥UmÀ`m {dH$mgmÀ`m AdñWmAmH¥$Vr-15: _mZdr ^¥UmÀ`m {dH$mgmÀ`m AdñWmAmH¥$Vr-15: _mZdr ^¥UmÀ`m {dH$mgmÀ`m AdñWmAmH¥$Vr-15: _mZdr ^¥UmÀ`m {dH$mgmÀ`m AdñWmAmH¥$Vr-15: _mZdr ^¥UmÀ`m {dH$mgmÀ`m AdñWm

21 3

4 5 6

7 8 9

E§S>mo‘m¶Q́>r¶‘ {dKQ>rV hmoVo Am{U ‘m{gH$ nmirÀ¶m ómdm gmo~V ~mhoa nS>Vo. gmYmaU n[apñWVrV J^m©e`
ho chmZ Ë`mV nmVi CVr AgVo. aº$nwadR>m gwÜXm \$ma H$_r AgVmo. \$cZ {H«$`m Pmcoco A§S>o qH$dm
ẁ½_O(zygote) ̀ mÀ`m àdoem X«dmZo AJmoXa Amocga ~ZVmV. aº$ nwadR>m gwÜXm Iwn dmT>Vmo. åhUOoM AmVm

J^m©e` qnS>( ¥̂U) ñWmnZogmR>r nwU© V`ma Amho g_Om`Mo.
J^m©e`mVrc ¥̂UmV H$go n[adV©Z g§̂ {dVo, \$crV A§S>o J^m©e`mV nmohMÊ`mg {H$Vr doi cmJVmo. ho

Z§Va _m{hV H$é ̀ m. AmVm {dH${gV hmoV AgUmè`m ̂ ¥UmV H$moUVo ~Xc hmoV Amho ̀ m {df`r MMm© H$é ̀ m.
\$crV Pmcoco A§S>o J^m©ZcrHo$ìX²mao J^m©e`mV OmV AgVm§Zm Vo g_ {d^mOrV hmoV AgVmV d eodQ>r

J^m©e`mVrc _¥Xþ CÎmr H$Umcm {MH$Q>VmV. EH$Xm ho Ago {MH$Q>ë`mg ËdarV J^m©e`mVrc AmVrc q^Vr_Ü ò
¥̂UmMr ñWmnZm hmoV AgVo. `mZ§Va ¥̂UmVrc H$mhr noer KS>çm gmaIr aMZm {Z_m©U H$aVmV. Á`m_wio
¥̂Umcm {dH${gV hmoÊ`mgmR>r nmofU Am{U g§aúmU {_iV AgVo.

¥̂Umcm PmHw$Z Agcoë`m ~mhoarc ËdMmnmgwZ {ZKUmè`m EH$m ~moQ>mgma»`m aMZm AgVmV Ë`m§Zm
Oam ẁ (chorion) Ago åhUVmV. ¥̂UmMm {dH$mg hmoV AgVm§Zm ho Oam ẁ J^m©e`mVrc _¥Xþ CÎmrìXmao dmT>V
AgVmV. J^m©e`mÀ`m [ §̂Vr_Ü ò `m ~moQ>mgma»`m aMZoÀ`m ^modVmc chmZ chmZ aº$mMo S>~Ho$ {Z_m©U
hmoVmV. `mM Mam ẁ À`m CÎmr Am{U Ë`mcm cmJwUM AgUmè`m J^m©e`mÀ`m CÎmr {_iwZ Zmi(placenta)
V`ma H$aVmV.

{~OH$ AYmUr ¥̂UmÀ`m Am{U AmB©À`m noer {_iwZ V`ma hmoVo. ¥̂UmÀ`m nmofUmgmR>r Zmi hr \$ma
_hËdmMr ŵ{_H$m nma nmS>V AgVo. hr {~OH$ AYmUr J ©̂YmaU Pmë`mZ§Va 12 AmR>dS>çmcm {Z_m©U hmoVo.
gmYmaU n[apñWVrV AmB©V Am{U _wcmV aº$àgaU gai hmoV ZgVo. XmoKm§Vrc aº$ àgaU ì`dñWm hr EH$m
nmVi nS>ÚmZo doJir Pmcocr AgVo. hm nmVi nS>Xm noer nmgwZ ~Zcocm AgVmo. `m nS>ÚmìXmaoM
AmŠgrOZ, H$m~©ZS>m` AmŠgmB©S>, nmofH$ Ðd Am{U ì`W© nXmWm©Mr AXcm~Xc \$º$ A{^gaU nÜXVrZoM
hmoV AgVo.

¥̂UmÀ`m ^modVmc nwÝhm
EH$ A_rZr`Z ( amnion)
ZmdmMm nS>Xm ñdV:M dmT>V
AgVm o. A_rZr`_ _Ü`o
A_rZrQ>rH$ Ðd >(amniotic
fluid) ^éZ AgV o .
A_rZrQ>rH$ X«d ^acoë`m
nmoIirV ̂ ¥UmÀ`m {dH$mg hmoV
AgVmo. ̀ m A_rZrQ>rH$ Ðdm_wio
¥̂Umcm AmÐ©VmM {_iV Zmhr

Va N>omQ>çm N>moQ>çm AmKmVm
nmgwZ Ë`mMo g§aúmU H$arV
AgVo.

nwÝhm EH$ A°cZQ>rg
(allantois) ZmdmMo AmdaU
^¥UmÀ`m AÞZcrH$m nmgwZ
{Z_m©U hmoVo. ̀ m ZirMm à_wI
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^mJ KS>r nS>coë`m Zirgma»`m aMZoV AgVmo. Ë`mcm Zmi(umbilical cord)Ago åhUVmV. `m_Ü ò
_hËdmÀ`m aº$dm{hÊ`m `m {~OH$ AYmUroìXmao ¥̂Umcm OmoS>coë`m AgVmV. `mìXmao AmB©H$Sw>Z _wcmV nmofH$
nXmWm©Mm nwadR>m hmoVmo.

`màH$mao OÝ_ hmoÊ`mn ª̀V ̀ m_Ü ò ̂ ¥UmMm {dH$mg hmoV AgVmo. J^m©YmaUm Pmë`mnmgwZ VrZ _{hÊ`mZ§Va
`m {nS>§mcm ¥̂U (foetus)  Ago åhUVmV. qnS>mMm nwU© {dH$mg hmoÊ`mgmR>r ZD$ _{hZo qH$dm 280 {Xdg
cmJVmV. `m H$mimcm J ©̂YmaU H$mi (gestation period) åhUVmV.

Imcrc MmQ>©M| {Z[aúmU H$é `m. _Ü ò _mZdr ¥̂UmÀ`m àË òH$ _{hÊ`mVrc {dH$mgmÀ`m AdñWm
XmI{dë`m AmhoV.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
àË òH$ àmÊ`mVrc J ©̂YmaU H$mi doJdoJim AgVmo. _m§Oa, Hw$Í`m_Ü ò J ©̂YmaU H$mi hm 63

{XdgmMm AgVmo. KmoS>çm_Ü ò 330 {XdgmMm, JmB©_Ü ò 280 Am{U C§{Xa d MwMw§{Ð _Ü ò hm J ©̂YmaU
H$mi 20-22 {XdgmMm AgVmo.

{eewMm OÝ_ {eewMm OÝ_ {eewMm OÝ_ {eewMm OÝ_ {eewMm OÝ_ (Child birth )

J^m©Mm {dH$mg hmoV AgVm§Zm ¥̂U J^m©_Ü ò H$mhr JwUY_m©Mr dmT> hmoV AgVo. ¥̂UmMr Oer dmT> hmoVo
Vgm J^m©e`mMm ì`mg gwÜXm dmT>V AgVo. gmYmaUV: \$cZ Pmë`mnmgwZ ZD$ _{hÊ`mcm J ©̂YmaU
H$mimÀ`m eodQ>À`m XeoV ¥̂UmMo S>moHo$ {\$éZ J^m©e`mÀ`m Vmo§S>mH$S>o òVo. gmYmaUV: àgw{VÀ`m doiog àW_
S>moHo ~mhoa nS>Vo. na§Vw H$mhr doiog nm` àW_ ~mhoa òVmV. `m n[apñWVrV àgwVr \$ma H${R>U, ÌmgXm`H$
AgVo. {eew OÝ_mMr §̀Ì{H«$`m Am{U òUmè`m àgwVrÀ`m H$im {df`r emókm§Zm AOwZ gwÜXm nwU© g_Ococo
Zmhr. hr EH$ g§Šcrï> {H«$`m åhUwZ gm§JVmV.

Ooìhm J^m©e`mÀ`m ñZm ẁ WamÀ`m Am§Hw$MZ Am{U àgaU {H«$ òZo {eew OÝ_mMr gwédmV hmoVo. `m
{H«$ òcmM àgwVrMm Ìmg (labour pains) Ago åhUVmV.  n«W_ J^m©e`mÀ`m ñZm ẁ nmoIirVwZ ór ~mimcm

`moZrÀ`m ~mOwcm hiwdma ~i cmdwZ T>H$cV AgVo.
gmYmaUV: ̀ m AdñWoV ~mimÀ`m ̂ modVmcMr ÐdmMr {nedr
(sac amnion) \$mQ>Vo d Ë`m_Yrc Ðd ~mhoa òVo. Ago
Pmë`mZo àgwVr Mm§Jë`m nÜXVrZo hmoV Amho Ago gm§JÊ`mgmR>rMo
g§Ho$V AgVo. Voìhm J^m©e`mÀ`m ñZm ẁMo AmHw§$MZ ho OmoamV
Am{U cdH$a cdH$a hmoV AgVo Ë`m_wio ~mi `moZrH$S>o
T>H$cë`m OmVo Am{U eodQ>r ~mhoarc OJmV Ë`m ~mimMm
àdoe hm oV o. ~mimnmgwZ Vo Zmirn`©V Agcoë`m
Zmi(umbilical cord) cm S>mŠQ>a H$mnwZ doJio H$aVmV.
(`m H$mS>©Mm WmoS>Š`mV VwH$S>m ~mimÀ`m nmoQ>mÀ`m ^mJmcm
{MH$Q>cocm AgVmo. Vmo H$mhr {Xdmg§Zr Jiw nS>Vmo) `m
^mJmÀ`m {R>H$mUmcmM ~|~r(navel) Ago åhUVmV. {eewÀ`m
OÝ_mZ§Va gwÜXm J^m©e`mMr AmH§w$MZ {H«$`m hr ZmirMo gd©
CÎmr~mhoa nS>V MmcwM AgVo. `m à{H«$ òcm OÝ_mZ§Va

AåZr¶m°Z

{~OH$ AYmUr

Zmi

Ðd

H$a{dŠg

AmH¥$Vr-17: ~mimÀ`m OÝ_mJmoXaMrAmH¥$Vr-17: ~mimÀ`m OÝ_mJmoXaMrAmH¥$Vr-17: ~mimÀ`m OÝ_mJmoXaMrAmH¥$Vr-17: ~mimÀ`m OÝ_mJmoXaMrAmH¥$Vr-17: ~mimÀ`m OÝ_mJmoXaMr
AdñWmAdñWmAdñWmAdñWmAdñWm
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“afterbirth.” Ago åhUVmV. J ©̂YmaUoÀ`m eodQ>À`m H$mimV nmÊ`mgmaIm cgrH$m Ðì` ñVZJ§«Wr _Ü ò V`ma
hmoV AgVo. `m Ðdmcm H$mocmogQ́>_ (‘colostrum’) Ago åhUVmV. `m ÐdmV hiwdma ~Xc, dmT> hmoV
AgVo.~mimÀ`m OÝ_mZ§Va H$mhr {Xdg ñVZJ«§WrVwZ \$º$ H$mocoñQ́>mc ómdV AgVo. ho H$mocmoñQ́>c ~mimcm
nmOUo qH$dm ImD$ KmcUo \$ma _hËdmMo AgVo H$maU `m_wio ~mim_Ü ò amoJ à{VH$ma eº$s dmT>Ê`mg _XV
hmoVo.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
c¡qJH$ àOZZmMr Amdí`H$Vm c¡qJH$ àOZZmMr Amdí`H$Vm c¡qJH$ àOZZmMr Amdí`H$Vm c¡qJH$ àOZZmMr Amdí`H$Vm c¡qJH$ àOZZmMr Amdí`H$Vm (Need for sexual reproduction)
Ac¡qJH$ àOZZmV {Z_m©U hmoUmao g{Od ho gmYmaU Ë`m§À`m _mVm{nË`m gmaIoM AgVmV. ̀ m_Ü ò

EH$M OZH$(parent) AgVmo. Ago AmnU {eH$cmo Amho. na§Vw c¡qJH$ àOZZmV XomZ OZH$ ^mJ KoV
AgVmV. OÝ_mcm òUmè`m AnË`m _Ü ò XomÝhr _mVm {nË`mMo JwU g§H«$_rV hmoV AgVmV. Ac¡qJH$
àOZZmV OmñV EH$M OZH$ ̂ mJ KoVë`m_wio OmñV CO©oMr qH$dm OmñV doioMr JaO nS>V ZgVo. Xþgam
OZH$ emoYÊ`mMr JaO ZgVo. na§Vw c¡qJH$ n«OZZmV gOrdmcm Ë`mÀ`m g^modVmcr Agcoë`m
dmVmdaUmer g_ag hmoÊ¶mg ‘XV H$aZo. AmYrÀ¶m YS>çmVrb n°am‘o{e¶Mo dU©Z AmR>dU H$am.
~è`mM nwîn dZñnVr _Ü ò àmÊ`mÀ`m c¡qJH$ àOZZmMr VwcZm Ho$ë`mg Vr dZñnVr_Ü ò H$_r g§Šcrï>

AgVo. dZñnVr_Ü ò Vr H$er KS>V AgVo `m {df`r OmUwZ KoD$ `m.
dZñnVr_Ü ò c¡qJH$ àOZZ dZñnVr_Ü ò c¡qJH$ àOZZ dZñnVr_Ü ò c¡qJH$ àOZZ dZñnVr_Ü ò c¡qJH$ àOZZ dZñnVr_Ü ò c¡qJH$ àOZZ (Sexual reproduction in plants)

AmVm n ª̀V Amnë`mcm _m{hV Agcoë`m 275000 nwîn dZñnVrÀ`m OmVr AmhoV. Ë`mn¡H$s H$mhr
dJiVm gd© {~`mZo ^acoë`m \$imMo CËnmXZ H$aVmV. Vwåhmcm _m{hV AgUmè`m dZñnVrn¡H$s OmñVrV
OmñV gnwîn dZñnVr AgVmV. Ë`mMo {dcúmU Ago JwUY_© AgVmV. chmZem Vm§XþimÀ`m XmÊ`mÀ`m
AmH$mamÀ`m OcdZñnVr nmgwZ gwé hmoD$Z Q>Zmnoúmm OmñV dOZ AgUmè`m dZñnVr doJdJù`m AmH$mamV
AgVmV. {h_mc` nd©VmV dmT>Umao gmcmMr PmS>o,
dmid§Q>mVrc Om¶§Q> H°$H$Q²>g (giant cactus)
O§JcmVrc d¥úmm§À`m \$m§Úmda dmT>Umè`m Am°a{MS>
dZñnVr(orchid plant) `m gd© gnwîn dZñnVr
AmhoV. AmVm gnwîn dZñnVr_Yrc c¡qJH$ àOZZmMr
Amdí`H AgUmè`m KQ>H$m{df`r _m{hVr {_idw ̀ m.
\w$c- nwZéËnmXH$ KQ>H$ (\w$c- nwZéËnmXH$ KQ>H$ (\w$c- nwZéËnmXH$ KQ>H$ (\w$c- nwZéËnmXH$ KQ>H$ (\w$c- nwZéËnmXH$ KQ>H$ (Flower - The
reproductive part)

gnwîn dZñnVrVrc àOZZ KQ>H$ ho \w$cm_Ü ò
AgVmV. Vwåhr \w$cmÀ`m Xcn§wO, {ZXcn§wO, {óHo$ga
d nwHo$a `m doJdoJù`m ^mJm{df`r AmYrM {eH$cm
AmhmV.\w$cmVrc àOZZ KQ>H$ ewH«$noer qH$dm {~O
noerZo ~Zcocm AgVo `mcm nwHo$ga Am{U {óHo$a
(stamens and carpels) Ago åhUVmV. AmH¥$Vr-
18 ~Km.

AmH¥$Vr-18 : \w$cmÀ¶m aMZoMoAmH¥$Vr-18 : \w$cmÀ¶m aMZoMoAmH¥$Vr-18 : \w$cmÀ¶m aMZoMoAmH¥$Vr-18 : \w$cmÀ¶m aMZoMoAmH¥$Vr-18 : \w$cmÀ¶m aMZoMo
{ZarjU H$éZ ^mJm§Zm Zmdo Úm{ZarjU H$éZ ^mJm§Zm Zmdo Úm{ZarjU H$éZ ^mJm§Zm Zmdo Úm{ZarjU H$éZ ^mJm§Zm Zmdo Úm{ZarjU H$éZ ^mJm§Zm Zmdo Úm

ñÌrHo$ga
nwHo$ga

Ho$g§ar X§S>
Xb nw§O

ñÌr Ho$ga X§S>

ajH$ nÌ
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AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-18(b):
EH$qbJr ’w $bEH$qbJr ’w $bEH$qbJr ’w $bEH$qbJr ’w $bEH$qbJr ’w $b

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr--18(b):
ÛrqbJr ’w$bÛrqbJr ’w$bÛrqbJr ’w$bÛrqbJr ’w$bÛrqbJr ’w$b

• Vw_À`m _Vo Xcnw§O Am{U {ZXcnw§O ho H$moUVo H$m ©̀ H$aVmV?
• Vwåhr Jmoim Ho$coë`m \w$cmMr AmH¥$Vr H$mTwZ Imcr XmI{dë`m à_mUo Zmdo Úm Am{U Ë`m§Mr H$m ©̀ gm§Jm?

H$mhr \w$cmV nwHo$ga Am{U {óHo$ga ̀ m n¡H$s EH$M AgVo Aem \w$cm§Zm EH$qcJr
(unisexual)  Ago åhUVmV. Ogo XþYr _moJam Am{U nnB© Á`m \w$cmV nwHo$ga d
órHo$ga ho XmoÝhrhr KQ>H$ AgVmV Ë`m \w$cmcm pìXctJr ’w$b (bisexual) Ago
åhUVmV. Ogo Ym oÌmMo \ w $c ho n wH o $gaÀ¶m (Za nwZéËnmXH$ KQ>H$
A°Ś>moer`_(androecium) namJH$UmV Za {~Onoer {Z_m©U H$aVmV. órHo$ga (_mXr
nwZéËnmXH$ KQ>H$ Jm`Zmoer`_ Gynoecium) {~Om§S>H$mofmV ór{~O noer {Z_m©U
H$aVmV. nwHo$ga _Ü ò _hËdmMo VrZ ^mJ AgVmV. EH$ namJH$Umcm AmH${f©V
H$aÊ`mgmR>r H¥$úmr(stigma) AgVo. Xþgam Za {~Onoer dmhþZ ZoÊ`mgmR>r ñQ>mB©c
(style) AgVo Am{U {Vgam ^mJ åhUOo Á`m {R>H$mUr Za Am{U _mXr ẁ½_H$mMm
g§̀ moJ hmoD$Z ẁ½_O V`ma hmoVo Ë`mcm {~Om§S>H$mof (zygote) Ago åhUVmV.

Ooìhm EH$mM dZñnVrÀ`m \w$cmVrc nwHo$gamVrc Za àOZZ noer hr Ë`mM
\w$cmVrc _mXr noercm \$crV H$aVo Va Aem àH$maÀ`m \$cZmcm ñdnamJrH$aU(self-
pollination) Ago åhUVmV.àH$maMo namJrH$aU ho ~Q>mÝ`mÀ`m dZñnVr_Ü ò KSw>Z
òVo.

Aem n«H$maMo ñdnamJrH$aU KSw>Z òUmè`m nwÝhm H$mhr dZñnVr _m{hV H$am.
dZñnVr _Ü ò ñdnamJrH$aU KSw>Z òVo qH$dm Zmhr ho _m{hV H$aÊ`mgmR>r

Vwåhmcm {Z[aúmUmË_H$ JwUY_© H$mhr Amho _m{hV Amho H$m`? Ooìhm \w$cmVrc
namJH$mof (anthers) ho órHo$gamVrc Hw$úmr À`mImcr AgVo Voìhm Ë`m dZñnVr_Ü ò
ñdnamJrH$aU KSw>Z òVo.
• Aem àH$maÀ`m dZñnVr_Ü ò \w$cmVrc Za àOZZ noer `m _mXr àOZZ noercm

H$em \$crV H$arV AgVo?
`m AJmoXaÀ`m dJm©V númr Am{U {H$S>o ho namJrH$aU KS>dwZ AmUÊ`mgmR>r H$emàH$mao _XV H$aVmV ̀ mMm

Vwåhr Aä`mg Ho$cm Amho.
nwHo$ga Am{U pñÌHo$ga ho doJdoJù`m \w$cmV Agob Va namJrH$aU H$go KSw>Z òVo? ImcÀ`m dJm©V

{eH$coë`m XþYr qH$dm ^monù`mÀ`m \w$cm{df`r {eHo$cocr _m{hVr AmR>dU H$am.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
dZñnVrMm OmñV H$mi Ë`mM OmVrVrc dZñnVrnmgwZ doJio Ho$ë`mg Ë`m_Ü ò ñdnamJrH$aU

KS>dwZ AmUÊ`mMo gm_Ï ©̀ dmT>V AgVo. Ë`mM OmVrVrc dZñnVr _Ü ò R>odë`mZo nanamJrH$aU
H$aÊ`mMo gm_Ï ©̀ dmT>Vo. Ago 1876 _Ü ò Mmc©g S>m{d©Z `m emókmZo XmIdwZ {Xco.
EH$m dZñnVrÀ`m \w$cmVrc Za {~OH$U Ë`mM OmVrÀ`m BVa qH$dm Ë`mM dZñnVrÀ`m \w$cmVrc

órHo$gamVrc _mXr {~OH$Umcm \$crV H$aVo Voìhm `mcm nanamJrH$aU (cross pollination) Ago
åhUVmV. CXmhaU :- ^monim, XmoS>H$m, ‘¸$m.

AmVm dZñnVrÀ`m àOZZmVrc {H«$ òV ^mJ KoUmè`m A{V chmZ ^mJmMo [Z[aúmU H$é `m. nwHo$gamÀ`m
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daÀ`m ̂ mJmda EH$ {nedr gmaIr aMZm AgVo ̀ mcm namJ H$mof Ago åhUVmV. ̀ m namJH$mofmV M|Sw> gma»`m
chmZ chmZ aMZm AgVmV Ë`mcm namJaoUw åhUVmV. `mMo q^JmÀ`m gmhmæ`mZo {Z[aúmU H$é eH$Vmo. ho
A§S²>`m_Ü ò {eéZ Ë`m A§S>çmcm \$crV H$aVmV. d A§S>çmVwZ ẁ½_O {Z_m©U hmoVmo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2

namJH$UmMo {Z[aúmU namJH$UmMo {Z[aúmU namJH$UmMo {Z[aúmU namJH$UmMo {Z[aúmU namJH$UmMo {Z[aúmU (Observation of pollen grain)
EH$ H$mMmMr nÅ>r ¿`m. Am{U Ë`mda nmÊ`mMo H$mhr W§§o~ Q>mH$m. AmVm Omñd§X, eod§Vr qH$dm P|Sw>`m n¡H$s

H$moUVohr EH$ \w$c ¿`m. `mcm nmÊ`mÀ`m W|~mda _moH$io \$moSw>Z Q>mH$m. Vwåhmcm nmÊ`m_Ü ò {R>nŠ`m gma»`m
aMZm {XgVmV. hoM namJH$U hmò . gwédmVrcm `m namJH$UmMo N>moQ>çm q^JmImcr nhm d Z§Va gwú_Xe©H$
Imcr nhm.

Vw_À`m à`moJemioVrc ñcmBS> gwÜXm Vwåhr nmhþ eH$Vm Vwåhr {Z[aúmU Ho$coë`m namJH$UmMr AmH¥$Vr
H$mT>m d Vr {Xcoë`m AmH¥$Vr gmo~V VwcZm H$am. (AmH¥$Vr-19)
• namJ H$Um_Ü ò {H$Vr H|$ÐH$ AgVmV?

{Xcoë`m AmH¥$VrV XmoZ H|$ÐH$ AmhoV. EH$ noer Agcoë`m namJH$UmnmgwZ ho {Z_m©U Pmco `mMm Vwåhr
H$gm {dMma H$amc?

`mZ§Va H$m` hmoB©c? `mZ§VaÀ`m à{H«$`m _m{hV H$aÊ`mgmR>r Amnë`m {~Om§S>mÀ`m aMZm g_OwZ KoUo
Amdí`H$ Amho.

{óHo$gamMr aMZm {óHo$gamMr aMZm {óHo$gamMr aMZm {óHo$gamMr aMZm {óHo$gamMr aMZm (Structure of the gynoecium)

{~Om§S>mMr aMZm hr A§S>çmgmaIr AgwZ Vo
{~Om§SH$mofm À`m AmVrc ~mOwcm EH$m XoT>mgma»`m
aMZoZo {MH$Q>coco AgVo. dZñnVrÀ`m OmVrÀ`m
AmYmamda {~Om§S>mV EH$ XmoZ, nwîH$i qH$dm e§̂ a
{~Om§S> gwÜXm {MH$Qw>Z amhþ eH$Vo. n«Ë òH$ {~Om§S>mÀ`m
_Ü ò ^mJmV nmofH$ nXmW© Am{U nmÊ`mZo ^acocr
EH$ ^¥U {nedr(gametophyte cells) gwÜXm
AgVmV.

~è`mM gnwîn dZñnVr_Ü ò EH$ ̂ ¥U{nedr AgVo
Am{U `m {nedrV gmV noer Am{U AmR> H|$ÐHo$
AgVmV. Ë`mn¡H$s MM}gmR>r XmoZ _hËdmMr AgVmV.
EH$ _Ü`dVu` _moR>r noer Á`m_Ü ò XmoZ H|$ÐHo$
AgVmV. `mcm Y¥dr` H|$ÐH$ ( polar nuclei)
åhUVmV. Xþgar noer ho A§S> AgVo. hr noer ¥̂U
{nedrÀ`m eodQÀ`m Q>m o oH$mcm AgVo åhUOo
namJZcrH$m Á`m {R>H$mUr àdoe H$aVo Ë`m àdoemÀ`m
AJXr Odi AgVo Ooìhm namJZcrHo$Mo Q>moH$ ̂ ¥U{nedr AmH¥$Vr-20: AmH¥$Vr-20: AmH¥$Vr-20: AmH¥$Vr-20: AmH¥$Vr-20: {óHo$gamMr aMZm{óHo$gamMr aMZm{óHo$gamMr aMZm{óHo$gamMr aMZm{óHo$gamMr aMZm

Hw$er
ñQ>mB©c

{~Om§S>H$mof
{~Om§S>

^¥U{nedr

`w½_H$noer

namJH$U

namJ ZcrH$m

AmH¥$Vr-19: namJH$UAmH¥$Vr-19: namJH$UAmH¥$Vr-19: namJH$UAmH¥$Vr-19: namJH$UAmH¥$Vr-19: namJH$U

H|$ÐH$
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_Ü ò àd|e H$aVo Ë`mM doir namJZcrHo$Mo Q>moH$ \$mQ>Vo Am{U ¥̂U{nedrV XmoZ ZaH|$ÐH$ gmoS>ë`m OmVmV.
XmoZ n¡H$s EH$m ZaH|$ÐH$ {~Om§S>mer g§̀ moJ hmoVo Am{U ẁ½_O {Z_m©U hmoVmo. AemàH$mao A§S>noer \$crV

hmoVo. XmoZ Y¥dr` H|$ÐHo$ {_iwZ EH$ g§̀ moJ H|$ÐH$ {Z_m©U H$aVmV. AmVm namJZcrHo$ìXmao ̂ ¥U{nedrV gmoS>coco
Xþgao ZaH|$ÐH$ ho _Ü ò ̂ mJmH$S>o gaHw$Z g§̀ moJ H|$ÐH$mV {_iVo. ̂ ¥Ume` dZñnVrÀ`m {~Om§S>m_Ü ò ̀ w½_OmMm
{dH$mg hmoVmo.

g§̀ moJ H|$ÐH$mMo \cZ hmoD$Z Ë`m nmgwZ Z{dZ CVr {Z_m©U hmoVmV Vrcm B§S>moñn‘© (endosperm)
åhUVmV. ¶mV {~Om§S>mÀ`m {dH$mgmgmR>r nmofH$ Ðd gmR>{dcoco AgVmV.

EH$m ZaH|$ÐH$ A§S>çmgom~V {‘bZmbm Am{U Xþgè`m ZaH|$ÐH$ g§̀ moJ H|$ÐH$mgmo~V hmoUmè`m {_cZmcm
Xþhoar \w$cZ(double fertilization) Ago åhUVmV. Xþhoar \$cZ ho \$º$ gnwîn dZñnVr_Ü òM hmoVo ho
Amnë`mcm _m{hV Amho. Xþhoar \$cZmZ§Va {~Om§S>mV OmoamMr dmT> hmoD$Z (mitosis) g_ {d^mOZmZo B§S>moñn‘©
CVr {Z_m©U hmoVmV. ̀ mZ§Va Z{dZ ̂ ¥U {dH$mgrV homVmo. ̂ ¥U EH$ qH$dm OmñV {~OXcmZo (Á`mcm epicotyl
Am{U hypocotyl åhUVmV) ~Zcoco AgVo. {~OXcmcm(cotyledons) N>S>r gma»mm ^mJ AgVmo ho XmoÝhr
epicotyl Am{U hypocotyl OmoS>coco AgVmV.

epicotyl Am{U hypocotyl  À`m dmT>rgmR>r {~OXc ho B§S>moñn‘©cm nMZ H$éZ eomfU H$aVmV d
AÞmÀ`m énmV gmR>m H$éZ R>odVmV. H$mhr gnwîn dZñnVr _Yrc {~OXc ho (CXm.dmcmÀ`m e|Jm_Ü ò)
B§S>moñn‘©Mo nMZ hmoD$Z emofU gmR>dU Ho$ë`m_wio {~Om§S> n[an¹$ hmoD$Z {~`m_Ü ò énm§VarV hmoVo. n[aUm_r
nmofH$ nXmWm©Mm {~OXcmMm AmH$ma dmT>Vmo Am{U B§S>moñn‘© ho g§nwU© Zmhrgo hmoVo. BVa AZoH$ gnwîn
dZñnVr_Ü ò (Ogo _¸$m qH$dm castor bean) B§S>moñn‘© CVrMr dmT> {~Om§S>mÀ`m énmV hmoD$Z {~`m n[an¹$
hmoVmV.

\$cZmZ§Va {~Om§S>m_Ü ò ̀ w½_OmMo AZoH$Xm {d^mOZ homD$Z J ©̂ V`ma hmoVmo. {~Om§S> ho ñdV:^modVr KÅ>

AmH¥$Vr-21: \$cZAmH¥$Vr-21: \$cZAmH¥$Vr-21: \$cZAmH¥$Vr-21: \$cZAmH¥$Vr-21: \$cZ

Hw$úmr

ñQ>mB©c

A§S>me`

{~Om§S>

^¥U{nedr

ẁ½_H$ noer

integuments

AmH¥$Vr-22: _mXr `w½_H$AmH¥$Vr-22: _mXr `w½_H$AmH¥$Vr-22: _mXr `w½_H$AmH¥$Vr-22: _mXr `w½_H$AmH¥$Vr-22: _mXr `w½_H$

antipodals

Ywd«r` H|$ÐH$

synergids

A§S>noer_Ü`noer

namJZcrH$m
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H${R>U Ago AmdaU {Z_m©U hmoD$Z ~r V¶ma hmoVo. {~Om§S>H$mof hm Iwn OmoamZo dmT>V {nH$coë`m \$im _Ü ò
~XcVo. `m H$mimV dZñnVrMo BVa ^mJ úmrU hmoD$Z JiwZ nS>VmV.
• dZñnVrMo H$moUH$moUVo ^mJ \$im_Ü ò {XgwZ òVmV?

\$cZmZ§Va V`ma Pmcoë`m {~`m ̀ m AZwHw$c n[apñWVr_Ü ò Z{dZ dZñnVr_Ü ò énm§VarV homV AgVmV.
`mM n«{H«$ òcm {~Om§Hw$aU (germination) Ago åhUVmV.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3
q~`m§Mo {~Om§Hw$aU q~`m§Mo {~Om§Hw$aU q~`m§Mo {~Om§Hw$aU q~`m§Mo {~Om§Hw$aU q~`m§Mo {~Om§Hw$aU (Seed germination)

eoJXmÝ`mMo qH$dm MÊ`mÀ`m H$mhr {~`m ¿`m. d Vo amÌ^a nmÊ`mV
{^OV R>odm.

AmVm XmÝ`mVrc A{YH$Mo Cacoco nmUr H$mTw>Z Q>mH$m `mcm Amoë`m
H$nS>çmV ~m§YwZ EH$ {Xdg amhþ Úm. {~`mdaMm H$nS>m gwHw$Z OmD$ Z ò
`mgmR>r WmoS>`m WmoS>çm doimZo Ë`mda nmUr qenS>V amhm. AmVm Xþgè`m
{Xder {~`mcm CKS>m Am{U Ë`mÀ`m ̂ mJmMo {Z[aúmU H$am. AmH¥$Vr gmo~V
`m ^mJmMr VwcZm H$am d AmoiIm.
• {~OXc dZñnVrgmR>r H$go Cn`moJr nS>Vo?

dZñnVrÀ`m g§nwU© {OdZ MH«$mMo Imcrc AmH¥$VrV {Z[aúmU H$am.

AmH¥$Vr-23: {~Om§Hw$aUAmH¥$Vr-23: {~Om§Hw$aUAmH¥$Vr-23: {~Om§Hw$aUAmH¥$Vr-23: {~Om§Hw$aUAmH¥$Vr-23: {~Om§Hw$aU

plumule

am°S>rH$c

{~OXc

namJrH$aU

`w½_O

gmYo\$i
{~O

A§Hw$aUamonQ>o

n[anŠd
dZñnVr

\$cZ

¥̂U
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AmH¥$Vr-25: dm°cXaAmH¥$Vr-25: dm°cXaAmH¥$Vr-25: dm°cXaAmH¥$Vr-25: dm°cXaAmH¥$Vr-25: dm°cXa
âco_tJâco_tJâco_tJâco_tJâco_tJ

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
àmÊ`m_Ü ò \$cZ Pmë`m_wio ẁ½_O V`ma hmoVo. dZñnVr_Ü ò Xþhoar \$cZ hmoV AgVo. Á`m_wio

ẁ½_Om nmgwZ {dH$grV hmoUmè`m amonQ>çmcm nomfH$ CÎmr {Z_m©U homVo. namJH$Um _Ü ò XmoZ noer
AgVmV. Ë`mn¡H$s EH$noercm ZcrH$m noer(tube cell) åhUVmV. `m_Ü ò XmoZ Ho$ÐHo$ AgVmV. Vo
Hw$úmr_YwZ ñQ>mB©c ìXmao$ àdmg H$arV A§S>çmím`mV nmoh§MVo Am{U Xþgao H|$ÐH$ g§̀ moJ H|$X«H$mcm \$crV
H$éZ B§S>moñn‘© AÞmMm gmR>m {Z_m©U H$aVmV Ë`mcm B§S>moñn‘© (endosperm) Ago åhUVmV ho Z{dZ
V`ma hmoUmè`m dZñnVrÀ`m amonQ>çmcm nmofU nXmW© nwa{dVmV. `mcmM Xþhoar \$cZ (double
fertilization) Ago åhUVmV.

 noer {d^mOZ Am{U {OdZmMr gwédmV noer {d^mOZ Am{U {OdZmMr gwédmV noer {d^mOZ Am{U {OdZmMr gwédmV noer {d^mOZ Am{U {OdZmMr gwédmV noer {d^mOZ Am{U {OdZmMr gwédmV (Cell division and continuation of life)

OrdmZmMr gwédmV hr earamÀ`m noernmgwZ qH$dm qcJnoer ( ẁ½_H$) nmgwZ V`ma hmoVoo.
H$moUVohr noer `m AJmoXaÀ¶m AñVrËdmV AgUmè`m noer nmgwZ CËnÞ homVmV. Omnis cellula de

cellula Aem {gÜXm§VmMo dMm}d$ (1821-1902) `m emókm§Zr à{VnmXZ Ho$co. noer {d^mOZmìXmao Z{dZ
noer {Z_m©U H$aÊ`mV `mMo \$ma _hËd AgVo.

1825 _Ü ò _¥VnoetÀ`m {Z[aúmUmÀ`m AmYmamda am~Q>© ao_oH$(Robert Remak)  ̀ m§Zr noer {d^mOm{df`r
Ë`mMo {Z{aúmUo àH$m{eV Ho$co. ¶mbm noer {d^mOZmMr §̀ÌUm g_OÊ`mgmR>r Ho$cocm n{hcm à`ËZ Ago
_mZVmV. àmÊ`m_Yrc noerMo pìXI§S> åhUOo àOZZ {H«$`m hmò . noer {d^mOZmÀ`m doiog H$m` hmoVo ho

Mm§Jco g_OÊ`mgmR>r noer H|$ÐH$mV H$m` AgVo `mMr _m{hVr H$éZ ¿`mdr Ë¶m§Mo
Ago ‘V hmoVo.

1879  _Ü ò dm°cX>a âc|q_J (Walther Flemming) (1843–1905) ̀ m§Zr
~è`mM àH$maÀ`m àmUr Am{U dZñnVr noerMm Aä`mg Ho$cm Á`m noer _Ü ò
{d^mOZ hmoVo Ë`mM noerMr {ZdS> Ho$cr. noer {d^mOZm_Ü ò H|$ÐH$mVrc Xmoè`m
gmaIr aMZm C^r {Macr OmVo, Ago Ë`m§Zr {Z[aúmUmÀ`m AhdmcmV gm§{JVco.
{d^mJcr Jococr aMZm hr Xmoè`m gmaIr Agë`m_wio Ë`m§Zr `m {d^mOZmÀ`m
à{H«$ òcm g_{d^mOZ ( mitosis) Ago Zmd {Xco.(mitos-åhUOo Mm§Jcm YmJm)
Ë`m§Zr H$miOrnwd©H$ {Z[aúmU H$éZ AmH¥$Vr V`ma Ho$cr. {d^mOZmÀ`m à{H«$ òVrc
KQ>ZmH«$_mMo Ë`m§Zr {Z[aúmU Ho$co. EH$m XeH$mZ§Va `m Xmoè`m gma»`m aMZocm

Ë`m§Zr JwUgwÌ(chromosome)Ago Zmd {Xco. emókm§Zr `mMm Aä`mg H$aÊ`mgmR>r H|$ÐH$mV {d{dY a§J
gw{MHo$Mo Cn`moJ H$éZ Ë`mMo {Z[aúmU Ho$co.{d^mOZ Pmcoco JwUgwÌ AnË¶mÀ¶m noerV g_mZ dmQ>ë`m OmVo
Agohr Ë`m§Zr gm§JrVco. JwUgwÌmMr OmoS>r AgVo ho Ë`m§Zr cmdcocm _w»` _hËdmMm emoY Amho.

pìhëho_ am°Šg (Wilhelm Roux) (1850-1924) `m§Zr àË òH$ JwUgwÌ ho AZwd§erH$Vo cm H$maUr ŵV
AgwZ doJdoJio OZwZo ~Z{dco AgVo Ago gm§{JVbo. âc|{_JZo gm§JrVë`m à_mUo {d^mOZm doiog ho C ô
{d^mOrV homV AgVo Ago emoYwZ H$mT>co. J«_|a _|S>c (Gregor Mendel’s) 1866  ~Q>mÊ`mV g§emoYZ H$éZ
à{VnmXZ Ho$coë`m AZwd§eH$VoÀ`m gwÌmMo nwZ: g§emoYZ Ho$co. Ë`m_wio AZwd§eHo$Vo _Ü ò JwUgwÌmMo nmÌ ho
A{V_w»` Amho Ago {gÜX Pmco. noer {d^mOZm_Ü ò EH$ noer XmoZ ̂ mJmV {d^mJVo ̀ m àË òH$ ̂ mJmV g_mZ
JwUgwÌo AgVmV Oo AmB©dS>rcm§À`m noer gmaIo AgVo. `m noerMo ñd^md pìXJwUrV (diploid) AgVmo.
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AmH¥ $Vr-26:AmH¥ $Vr-26:AmH¥ $Vr-26:AmH¥ $Vr-26:AmH¥ $Vr-26:
August weisman

AmH¥$Vr-27: noer {d^mOZAmH¥$Vr-27: noer {d^mOZAmH¥$Vr-27: noer {d^mOZAmH¥$Vr-27: noer {d^mOZAmH¥$Vr-27: noer {d^mOZ

hmS>o
ñZm`w

ËdMm
MoVm

J«§Wr
aº$

BVa noer

ewH«$mUw

A§S>o \$crV
A§S>o

ewH«$mUw

A§S>oAnarnŠd àOZZ
noer

àË òH$ g{Odm_Ü ò XmoZ àH$maMo noer {d^mOZ
KSw>Z ̀ oV AgVo. JwUgwÌmMr g§»`m 2n Am{U
n Aer AgVo. g_{d^mOZmZo JwUgwÌmMr
g§»`m (2n) Am{U {_`mgrg ̀ m_wio JwUgwÌmMr
g§»`m AYu(n)  hmoVo Ago {dg_Z `m§Zr
AZw_mZ H$mT>co

‘m¶Q>mgrg
‘m¶Q>mgrg

na§Vw JwUgwÌmMr g§»`m Zoh_r g_mZ AgVo. {OdemñÌZmk gwÜXm ̀ m {df`rMr \$ma AmíM ©̀ dmQ>V Amho.
Ooìhm noer {d^mOrV homVo Voìhm AmB© dS>rcmÀ`m noerV OodT>o JwUgwÌ AgVmV VodT>oM JwUgwÌ _wcm§À`m noerV
AgVmV. noer {d^mOZ ho Zoh_r g_{d^mOZ (mitosis) {H«$ òZo hmooVo. _mZdmÀ`m
ewH«$mUw noer Am{U A§S>noer `m 46 JwUgwÌmZo ~Zcoco AgVmV. na§Vw Agoc Va
ewH«$mUwMm Am{U A§S>noerMm g§̀ moJ hmoD$Z \$cZ {H«$`m Z§Va ̀ w½_Om_Ü ò EHw$U 92
JwUgwÌ Agm`cm nm{hOo. ho AgoM am{hco Va JwUgwÌ 184, 368 dJ¡ao Ago
dmT>m`cm nm{hOo na§Vw Iar n[añWrVr Aer ZgVo.

AJñQ> {dg_Z (August Weiseman) (1834-1914) `m {OdemókmZo
AZoH$ g§emoYZ H$éZ Imcrc AZw_mZ H$mT>co.
1. EH$m OmVrVrc JwUgwÌmMr g§»`m hr {H$Vrhr {nT>çm ~Xcë`m Var Vr g_mZ

g§»`mM AgVo.
2. noer {d^mOZ {H$Vrhr Pmco Var JwUgwÌmMr g§»`m _mÌ ñWra AgVo.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
AJñQ> {dg_Z hm EH$ {Odemók hmoVm. Ë`mcm S>moù`mZr H$_r {XgV hmoVo. Ë`m_wio gwú_Xe©H$mÀ`m

Imcr noerMm Aä`mg H$aUo Ë`mcm \$ma ÌmgXm`H$ hmoVo. åhUwZMo Vo BVa _mJm©Zo g§emoYZ H$arV hmoVo.
{dkmZ Hodi Jmoim H$ocoë`m _m{hVrÀ`m AmYmamdaM {dH$mg H$arV ZgVo. Jmoim Ho$ccò m _m{hVr
{df`r {dMma H$aUo Am{U Z{dZ {df`mMm emoY cmdUo, ̀ mMr ì`m»`mZ ~mOr H$aUo, åhUOoM gwÜXm
g§emoYZ hmò . AJñQ> {dg_Z ho Amnë`mcm Ñï>r H$_r Amho Agm {dMma H$arV [aH$m_m ~gcm Zmhr.
Ë`mMm gd© doi Ë`m§Zr {dkmZmÀ`m {df`m g§~§YrV {dMma H$aÊ`mV cmdcm. Ia§M Vo {H$Vr Wmoa hmoVo
`mMm {dMma H$am.
WrAmoS>moa ~m§odar (Theodor Boveri (1862–1915) `m§Zr 1904 _Ü ò _m`Q>moQ>rH$ {d^mOZ emoYwZ

H$mT>co. nwT>rc 50 dfm©Z§Va CÎnVr nXmWm©À`m (genetic material) agm`{ZH$ ñd^mdmMr _m{hVr emoYwZ
H$mT>cr.
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G1 (10.5 Vmg )

S (10.5 Vmg )

G1

S

G2

M
G2 (3.5 Vmg )

M (1 Vmg )

AmH¥$Vr-28: B§Q>a\o$OAmH¥$Vr-28: B§Q>a\o$OAmH¥$Vr-28: B§Q>a\o$OAmH¥$Vr-28: B§Q>a\o$OAmH¥$Vr-28: B§Q>a\o$O

1953 _Ü ò S>m`Šgram`~mo Ý ẁŠcr`g (deoxyribonucleic acid)(DNA) _m{hV
H$éZ Ooåg dm°Q>gZ ( James Watson) `mcm H$igmcm nmoh§M{dco. g_{d^mOZ ho
earamVrc gd© noer _Ü ò hmoV AgVo Á`m_wio JwUgwÌmMr g§»`m gmaIr AgVo. _oB©grg
(Meiosis) ho {d^mOZ qcJnoerV KS>V AgVo. {OWo JwUgwÌ XmoZ ^mJmV AgVo Ago
\«$m§grg\«$mH$ `m emókmZo {gÜX Ho$co. AmH¥$Vr-27 Mo {Z[aúmU H$am.
_mZdm_Yrc noer {d^mOZ _mZdm_Yrc noer {d^mOZ _mZdm_Yrc noer {d^mOZ _mZdm_Yrc noer {d^mOZ _mZdm_Yrc noer {d^mOZ (Cell division in Human beings)

H$moUË`mhr gOrdm_Ü ò noer hm OrdmZmMm aMZmË_H$ Am{U H$m`m©Ë_H$ KQ>H$ Amho.
ho Amnë`mcm _m{hVr Amho. gd© gOrdm_Ü ò noerMo {d^mOZ hmoD$Z Z{dZ noer {Z_m©U
homVo. gd© EH$noer` gOrd Am{U Cƒ {dH$grV ~hþnoer` _mZdm gma»`m gOrdmV noer
{d^mOZ n«{H«$`m hr gmaIrM AgVo.

noer {d^mOZ {H«$¶o_wio _mZdr \$crV A§S>çmcm ZD$ _{hÊ`mMo ~mi Am{U 20
dfm©Mo VéU ~Z{dVo. ~hþnoer` gOrdm_Ü ò noer {d^mOZ Am{U Ë`mMo H$m ©̀ \$ma
{Z §̀ÌrV AgVo.ho Ooìhm JaO AgVo VoìhmM KS>V AgVo.

H$mhr Ad`d Ogo ôX` Am{U _|Xþ ̀ m§À`m noer_Ü ò Ho$ìhmM {d^mOZ hmoV Zmhr. ̀ m
CcQ> AñWrnoer(bone marrow cells) `m_Ü ò  {d^mOZ {H«$`m VËnwaVoZo nma nmS>Vo
Am{U cmc aº$ noer {Z_m©U H$aVmV. earamV cmc aº$noerÀ`m {OdZH$mi \$ma H$_r
120 {XdgmMm AgVo. CXm. Oa Vw_Mo ~moQ> H$mnco Am{U aº$ gwé Pmco Va cJoM aº$
KQ²Q> hmoD$Z nwÝhm aº$ dmhUo Wm§~Vo. Ë`m àXoemVrc {d{dY agm¶ZmÀ`m àaoUoZo ËdMm
noer CËVoOrV hmoD$Z noer {d^mOZ homVo d Z{dZ noer{Z_m©U hmoD$Z OI_oVrc aº$

dmhUo Wm§~{dVo. ̀ m CcQ> H$H©$amoJ noerV dmT>rda
{Z §̀Ì H$aUmao KQ>H$ Aem àoaUocm CÎmoOrV Z
homVm noer {d^mOZ hmoVM AgVo. gmYmaU noerÀ`m
OmJr dmT> hmoD$Z eodQ>r A{VÏ`mcm _maVo. åhUwZM
noer {d^mOZmÀ`m à{H«$ òMr _m{hVr AgUo \$ma
_hËdmMo AgVo. ho Amnë`mcm g_OÊ`mgmR>r noer
MH«$mMr _XV hmoVo.

noer MH«$ noer MH«$ noer MH«$ noer MH«$ noer MH«$ (Cell cycle)

gd© gmYmaU noer {d^mOZmcmM g_{d^mOZ
(‘Mitosis’) åhUVmV. hr {H«$`m 40 Vo 60
_rZrQ>m_Ü`o nwU© hmoVo. (~amo~a {d^mOZcm
cmJUmam doi) XomZ noer {d^mOZmÀ`m H$mimV
A§VaXem (‘Interphase’) Ago åhUVmV. `m

XeoV noer {d^mOZmcm Amdí`H$ AgUmao nXmW© CËnÎmr S>rEZE OoZoQ>rH$ nXmWm©Mr
à{VH¥$Vr KSw>Z g_{d^mOZm ìXmao AnË` noer (daughter cells)  noer g_mZ dmQ>ë`m
OmVo. A§VaXem hr VrZ XeoV dJuH$aU H$aVmV.
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n«m o\ o $On«m o\ o $On«m o\ o $On«m o\ o $On«m o\ o $O _oQ >m\ o $O_oQ >m\ o $O_oQ >m\ o $O_oQ >m\ o $O_oQ >m\ o $O EZm\ o $OEZm\ o $OEZm\ o $OEZm\ o $OEZm\ o $O Q> ocmo\o$OQ> ocmo\o$OQ> ocmo\o$OQ> ocmo\o$OQ> ocmo\o$O
AmH¥ $Vr-29: g_{d^mOZAmH¥ $Vr-29: g_{d^mOZAmH¥ $Vr-29: g_{d^mOZAmH¥ $Vr-29: g_{d^mOZAmH¥ $Vr-29: g_{d^mOZ

Xem Xem Xem Xem Xem (G1 phase): hr g_{d^mOZÀ`m Am{U  DNA  à{VH¥$VrÀ`m _Yë`m H$mimg
OmoS>Umar Xem (Gap 1 phase)Amho.XeoV noerMm AmH$ma dmT>Vmo.
S XemXemXemXemXem: hr DNA g§ícofU hmoUmar Xem (Synthesis phase)  Amho. Á`m_Ü ò JwUgwÌ
dmTw>Z Xþhoar hmoV AgVmV.
G2 XemXemXemXemXem: hr DNA  à{VH¥$Vr Am{U g_{d^mOZ (Gap 2 phase) gwé hmoÊ`mMr _Ü`
Xem Amho. ̀ m_Ü ò Ad`dmMo {d^mOZ hmoV AgVo. JwUgwÌ ho g_{d^mOZ hmoÊ`mg V`ma
hmoVmV.
M XemXemXemXemXem: hr g_{d^mOZ hmoUmar Xem Amho. ¶mV àmo’$moO, ‘oQ>m’o$O, EZm’o$O, {Q>bmo’o$O
Am{U gm¶Q>moH$m¶Zogrg Ago Q>ßno AgVmV.

g_{d^mOZmVrc AgUmè`m {d{dY XemVrc {H«$`mË_H$ g§~§Y g_Ê`mgmR>r nmoQw>
Zaqghamd Am{U Om°ZgZ (Potu Rao and Johnson) (AZw§~Y nhm) `m emókm§Zr
noer_rcrZ (cell fusion) {H«$ òMm Cn`moJ H$éZ {H$VrVar à`moJ Ho$co. noer {_cZ
ìXmao noer {d^OZmÀ`m A§VaXeoV gmYmaU gwú_Xe©H$mÀ`m gmhmæ`mZo Z {XgUmao JwUgwÌ
emoYwZ H$mT>co noer MH«$mV AZwH«$_mZo EH$mM {XeoZo KSw>Z Amcoco noer {d^mOZ Xem§Mm
AmYma _m{hV Ho$cm. noerÐd Am{U Ho$ÐH$ _Yrc ì`mnwZ Agcoë`m agm`Z loUr
g§Ho$VmìXmao ho noer{d^mOZ {Z §̀ÌrV Ho$ë`m OmVo Ago _m{hV H$aÊ`mV Amco. noerMH«$
g_OwZ KoÊ`mgmR>r `m§Mo g§emoYZ ho {XemgwMH$(‘mile stone’) Amho Ago gm§Jw eH$Vmo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4

g_noer {d^mOZmVrc {d{dY {Z[aúmU g_noer {d^mOZmVrc {d{dY {Z[aúmU g_noer {d^mOZmVrc {d{dY {Z[aúmU g_noer {d^mOZmVrc {d{dY {Z[aúmU g_noer {d^mOZmVrc {d{dY {Z[aúmU (OBSERVE DIFFERENT STAGES
OF MITOTIC CELL DIVISION)

Vw_À`m à`moJ emioVrc g_{d^mOZmVrc {d{dY AdñWm Xe©{dUmè`m emídV
H$mMnÅ>rH$m KoD$Z Ë`mcm gwú_Xe©H$ ̀ §ÌmImcr R>oD$Z H$miOrnwd©H$ {Z[aúmU H$am. Vwåhr
H$m` {Z[aúmU Ho$cmV Ë`m§À`m AmH¥$Vr H$mTw>Z Imcr {Xcoë`m AmH¥$Vr 27 Mr VwcZm H$am.

H|$ÐH$mMo {d^mOZ (H$m¶m©oH$m¶Zogrg) Z§Va noer Ðì¶mÀ¶m (gm¶Q>moH$m¶Zogrg)
{d^mOZm‘wioM noerMo XmoZ AnË` noer {Z_m©U hmoVmV. CÎmr_Yrc noer {d^mOZ hmoV
AgVm§Zm noer {d^mOZmVr {d{dY Ad`dm§Zm doJdoJio H$aUo \$ma H${R>U AgVo. gmaUr
-1 Mo {Z[aúmU H$am.
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AdñWmAdñWmAdñWmAdñWmAdñWm {ddaU{ddaU{ddaU{ddaU{ddaU
1. Prophase 1. JwUgwÌo KÅ> Am{U doQ>moio pñn«§JmgmaIo hmoD$Z chmZ ~ZVo. gmÜ¶m gwú_Xe©H$m

(àmo\o$O)(àmo\o$O)(àmo\o$O)(àmo\o$O)(àmo\o$O)    Imcr gwÜXm {XgVmV. H|$ÐHo$ gwÜXm chmZ hmoVmV. ( JwUgwÌmMo nXmW©)
2. àË òH$ JwUgwÌ ho C ô {MéZ H«$mo_mQ>rS>g (chromatids) V`ma hmoVmV Vo

g§oQ́>mo_r ©̀g(centromeres) cm OwiwZ AgVmV.
3. Ho$ÐH$mMo AmdaU AÑî¶> hmoVo.
4. Xm§S>çm gmaIr aMZm Agcoco g|Q́>rAmocg (centrioles) ho g|Q́>mog_ _Ü ò

{d^mOrV hmoVo Am{U Ë`m ^modVr Amg {Z_m©U H$aVo. ( gmYmaUV: àmUr
noerVM goQ́>rAmocg AgVmV)
(gwMZm : gwMZm : gwMZm : gwMZm : gwMZm : g_{d^mOZm_wio JwUgwÌmÀ`m OmoS>çmV \$aH$ Zmhr.).

2. Metaphase 1. JwUgwÌ pñnS>c BŠdoQ>a (spindle equator) H$S>o gaH$Vo. pñn̈S>c V§Vwcm
(_oQ>m\o$O)(_oQ>m\o$O)(_oQ>m\o$O)(_oQ>m\o$O)(_oQ>m\o$O) goQ́>mo_r`g© OwS>coco AgVmV.

2. goQ́>mo_r`g© \w$Qw>Z H«$mo_m°Q>rS>gcm (chromatids.) doJio H$aVmV.
3. Anaphase 1. goQ́>mo{_`g© {MH$Qw>Z Agcoco pñn̈S>c V§Vw g§H$moM nmdVo `m_wio H«$mo_m°Q>rS>cm

(EZm\o$O)(EZm\o$O)(EZm\o$O)(EZm\o$O)(EZm\o$O) Y¥dmH$S>o AmoT>ë`m OmVo.
4. Telophase 1. H«$mo_m°Q>rS>g cm§~ Xmoè`mgma»`m aMZoV ~XcVo. Añnï>nUo {XgVmV.(`m AmdñWoV

(Q>rcmo\$ oO)(Q>rcmo\$ oO)(Q>rcmo\$ oO)(Q>rcmo\$ oO)(Q>rcmo\$ oO) JwUgwÌ V`ma hmoVo.)
2. AnË` H|$ÐH$mÀ`m ^modVr noer AmdaU {Z_m©U homVo.
3. noer AmdaUmcm Q>moMwZ \$mS>ë`mZo XomZ ànoerH$m àmUr_Ü ò doJù`m hmoVmV qH$dm

pñn̈S>c BŠdoQ>aÀ`m àm§VmV noerÀ`m AmdaUm ìXmao XomZ noer doJio homVmV.
4. H|$X«H$mMo XmoZ ^mJmV {d^mOZ hmoVo.`mZ§Va Ðì`mÀ`m {d^mOZmcm gwédmV hmoVo.

gmaUr gmaUr gmaUr gmaUr gmaUr -1: g_{d^mOZ g_{d^mOZ g_{d^mOZ g_{d^mOZ g_{d^mOZ Mitosis

AmH¥$Vr-30: Ý`y{ZH$aU {d^mOZAmH¥$Vr-30: Ý`y{ZH$aU {d^mOZAmH¥$Vr-30: Ý`y{ZH$aU {d^mOZAmH¥$Vr-30: Ý`y{ZH$aU {d^mOZAmH¥$Vr-30: Ý`y{ZH$aU {d^mOZ
_oQ>m\o$O 1

EZm\o$O 1 Q>rcmo\$oO 1
àmo\o$O 1

Z{dZ noerZ{dZ noerZ{dZ noerZ{dZ noerZ{dZ noer

Ý ẁ{ZH$aU {d^mOZ Ý ẁ{ZH$aU {d^mOZ Ý ẁ{ZH$aU {d^mOZ Ý ẁ{ZH$aU {d^mOZ Ý ẁ{ZH$aU {d^mOZ (Process of meiosis)
earamVrc gmYmaUV: gd© noer_Ü ò g_{d^mOZ hmoV AgVo. ̀ màH$mao Ý ẁ{ZH$aU {d^mOZ ( meiosis)

ho \$º$ c¡qJH$ àOZZmÀ`m {H«$ òV ẁ½_O V`ma hmoÊ`mÀ`m doiog hmoVo. Ý ẁ{ZH$aU {d^mOZmÀ`m XmoZ AdñWm
Amho. n[hë`m AdñWoV OZH$ noerV (XmoZ JwUgwÌmÀ`m OmoS>çm AgVmV) XmoZXm {d^mOZ Pmco Var JwUgwÌmMo
{d^mOZ _mÌ EH$XmM hmoVo. Xþgar AdñWm gmYmaUV: g_{d^mOZm gmaIrM AgVo. na§Vw JwUgwÌmMo {d^mOZ
hmoV Zmhr. åhUwZM ànoerH$m _Ü ò JwUgwÌ g_mZ  dmQ>ë`m OmVo. `m_wio Mma àno{eH$m {Z_m©U homVo. na§Vw
OZH$ ¶w½‘H$ noernoúmm AY}M JwUgwÌ Ë`m_Ü ò AgVmV. åhUwZM `m§Zm EH$ Jw{UV (haploid)(EH$ OmoS>r
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AmH¥ $Vr-31:AmH¥ $Vr-31:AmH¥ $Vr-31:AmH¥ $Vr-31:AmH¥ $Vr-31:
Red ribbon

1st December
AIDS Day

JwUgwÌmMr AgVo) åhUVmV. åhUwZM `m {d^mOZmcm úmnZ {d^mOZ (reduction
division) gwÜXm åhUVmV. g_moarc dJm©V `m {df`r Vwåhr g{dñVa {eH$mc.
• g_{d^mOZ Am{U Ý ẁZrH$aU {d^mOZ `m _Yrc Vwåhmcm AmT>iwZ Amcocm \$aH$

gmaUrÀ`m énmV {chm?
• OZH$noer noúmm ànoerH$m_Ü ò JwUgwÌmMr g§»`m AYu H$_r Z Pmë`mg H$m` hmB©c?
• c¡qJH$ àOZZmìXmao {Z_m©U hmoUmè`m g§VVrda H$gm n«̂ md XmI{dVmo?
àOZmZË_H$ Amamo½` àOZmZË_H$ Amamo½` àOZmZË_H$ Amamo½` àOZmZË_H$ Amamo½` àOZmZË_H$ Amamo½` (Reproductive health)
• ^maV gaH$maZo {ddmh H$aÊ`mgmR>r _wcmMo d` 21 df© Am{U _wcrMo d` 18 df©

Agm`cm nm{hOo hm H$m`Xm H$m ~Z{dcm?
• EH$ qH$dm XmoZ _wco Pmë`mda nwao Ago dmQ>Uo Vw_Mo gm_m{OH$ H$V©ì` Amho Ago

Vwåhmcm dmQ>Vo H$m`?
• Amamo½`_` g_mO (Healthy Society) `m{df`r Vwåhmcm H$m` dmQ>Vo?
• Vwåhr ~mc{ddmhmg n«moËgmhZ XoVm H$m`?

gmYmaU earamMr dmT> hmoV AgVm§Zm c¡qJH$ n[an¹$Vm nwU© hmoD$ eH$V Zmhr.
åhUwZ earamZo qH$dm _mZ{gH$ énmZo c¡qJH$ à{H«$ òV ^mJ KoÊ`mgmR>r V`ma Agco Var
nwU© c¡qJH$ n[an¹$Vm Pmcocr Zgw eH$Vo. ̀ mgmo~VM _wcm§Zm dmT>{dÊ`mMo, gm§̂ miÊ`mMo
gm_Ï ©̀ gwÜXm Zgw eH$Vo. EdT>r _moR>r O~m~Xmar nma nmS>Ê`mgmR>r emararH$, _mZ{gH$,
Amdí`H$ Vo gm_Ï ©̀ Amho H$m`? qH$dm gm§JrVboë`m A§emda AmnU H$gm {ZU©̀  H$aVmo?
`m {df`r {ZYm©aUmda òÊ`mgmR>r Amnë`m gdm©da {d{dY àH$maMm X~md amhþ eH$Vmo.
~è`mM àH$maÀ`m H¥$Ë`m_Ü ò ̂ mJ ¿`m. åhUwZ {_Ì O~aXñVr H$é eH$Vo. Var Amnë`mcm
Vo AmdS>oc qH$dm Z AmdS>oc? Hw$Qw>§~mVrc cmoH$m§Mm c¾ H$éZ g§V§Vr {Z_m©U H$aÊ`mMm
gwÜXm X~md Agw eH$Vmo. na§Vw eodQ>r Amnë`mcmM R>admdo cmJVo. gaH$mar Am{U ñd§ÀN>X
g§ñWmMm gwÜXm _wc AgÊ`mMm X~md Agw eH$Vo. `m gd© àH$maÀ`m n[a[ñWVrV `mo½`
{ZU©̀  KoUo \$ma _hËdmMo AgVo.

ImcÀ`m dJm©Vrc AmnU {~_ma H$m nS>VmAmnU {~_ma H$m nS>VmAmnU {~_ma H$m nS>VmAmnU {~_ma H$m nS>VmAmnU {~_ma H$m nS>Vmo, ̀ m YS>çm_Ü ò EH$m nmgwZ Xþgè`m n ª̀V
AZoH$ àH$maÀ`m {~_mè`m H$em g§H«$_rV hmoV AgVmV `m {df`r {eH$cmoV Zm, c¡{J§H$
{H«$`m hr emararH$ g§~§YmMr Agë`m_wio AZoH$ c¡qJH$ aomJ ho EH$m nmgwZ Xþgè`m n ª̀V
ì`mnV AgVo Ago gm§JÊ`mg H$mhrM e§H$m Zmhr. JUo[a`m Am{U {g\$scrg(Gonorrhoea
and syphilis) dJ¡ao c¡qJH$ amoJ {OdmUw ìXmao g§H«$_rV hmoV AgVmV. Ogo ES²>g AIDS
(Acquired Immuno Deficiency Syndrome).
• AIDS amoJmcm H$maUr ŵV {dfmUw H$moUVm Amho?

ho AgwaúmrV c¡qJH$ {H«$`m, XþfrV CnH$aUm§Mm dmna, Ogo gwB© dJ¡ao XþfrV aº$ EH$m
earamVwZ Xþgè`m earamV nmR>{dUo ̀ m_wio EH$m§nmgwZ Xþgè`m H$S>o g§H«$_rV hmoV AgVmV.
H$mhr g§X ©̂ _Ü ò AmB©HSw>Z _wcm§_Ü ò ho amoJ ì`mnV AgVmV.

 ho gm§JÊ`mV \$ma Xþ:I dmQ>Vo H$s Amnë`m ̂ maV XoemV gdm©V OmñV HIV  Mo amoJr
Am§Y« àXoemV Amho. gaH$mar AmH$S²>`mZwgma 2011 -12 dfm©V Amnë`m amÁ`mV 24 cmI
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HIV nm°{OQ>rìh amoJr Agë`mMo _m{hVr Pmco.
`mZ§VaÀ`m ñWmZmda _hmamḯ>, H$Zm©Q>H$m AmhoV. gaH$mar AmH$S>m ho gm§JVmo H$s,

n«Ë òH$ 300 cmoH$m_Ü ò EH$  HIV amoJr Amho.
àË òH$ dfu amÁ`mÀ`m cmoH$g§» òV nwéfm_Ü ò 1.07 Q> o̧$ Am{U ór_Ü ò 0.73 Q> o̧$

cmoH$ HIV  Zo J«ñV hmoV AmhoV. ho gwÜXm Xþgè`m amÁ`mÀ`m VwcZoV Amnë`m amÁ`mV OmñV
AmhoV. ̀ m amoJm§Zr J«ñV hmoUmè`m n¡H$s 15-49 d`moJQ>mVrc cmoH$ 0.09 Q> o̧$ EdT>o AgwZ
J^uZr ñÌr_Ü ò `mMo à_mU 1.22 Q> o̧$ Amho Ago `mMo g§»`m emó gm§JV Amho.

{ZaúmaVm, AZmamo½`, {ZéÚmoJ$, ñWcm§Va, Anm§anmarH$, c¡qJH$ {H«$`m, AZ¡{VH$
g§~§Y Am{U A{ZVrMm ì`mnma, ì`^rMma dJ¡ao HIV  amoJ nga{dÊ`mg Amnë`m amÁ`mV
H$maUr ŵV AmhoV Ago {dfoeVkmMo _V Amho.

gaH$ma Anti Retroviral Therapy (ART H|$ÐmìXmao)  HIV  J«ñVm§Zm d¡ÚH$s`
CnMma CncãY H$éZ XoV Amho. d¡Ú Am{U Amamo½`, Hw$Qw>§~ Amamo½` {d^mJ, ho gd© AIDS
{Z_w©cZmÀ¶m AZoH$ _m{hVrMo H$m ©̀H«$_ Am`moOrV H$arV AgVmV.  ASHA (Accredited
Social Health Activist)aoS> [aã~Z EŠgàog Red Ribbon Express BË`mXr
H$m ©̀H«$_mìXmao AIDS amoJm§Mo cúmUo, AnKmV Am{U {ZdmaU ̀ m {df`r _m{hVr nwa{dÊ`mMo
à`ËZ H$arV AmhoV.
• ñWm{ZH$ Amaom½` H$m ©̀H$Ë`mªZm Vw_À`m emioV ~mocmdwZ HIV {df`r Am{U g_mOmda

Ë`mMm dmB©Q> n[aUm_ `mda MMm© H$am?
• AIDS amo½`mda qH$dm Ë`mÀ`m Hw$Qw>§~mda ôX^md H$aUo hm gwÜXm EH$ gm_m{OH$

JwÝhm Amho. `mcm Vwåhr H$go g_W©Z H$amc?
Hw$Qw>§~ {Z §̀ÌU nÜXVr Hw$Qw>§~ {Z §̀ÌU nÜXVr Hw$Qw>§~ {Z §̀ÌU nÜXVr Hw$Qw>§~ {Z §̀ÌU nÜXVr Hw$Qw>§~ {Z §̀ÌU nÜXVr (Birth control methods)

gmYmaUV: c¡qJH$ H$m ©̀ ho J ©̂YmaUocm H$maUr ŵV AgVo. J ©̂YmaUm_wio órÀ`m
earamV Am{U _ZmV AZoH$ àH$maMo ~Ôc KSw>Z ̀ oV  AgVmV. Oa ór J ©̂ YmaUog gj‘
Zgoc Va {VÀ`m Amamo½`mda dmB©Q> n[aUm_ homVo. åhUwZM J ©̂YmaUm Q>miÊ¶mgmR>r AZoH$
_mJ© gwM{dco AmhoV.

ór_Ü ò J ©̂ YmaUm Wm§~{dÊ`mgmR>r, Q>miÊ¶mgmR>r, \$cZ Z hmoÊ`mgmR>r, H$mhr nwd©
H$miOr KoVmV. ̀ mcmM J ©̂ {ZamoY (contraception) Ago åhUVmV. Ho$mUVohr CnH$aU
qH$dm agm`Zo (Am¡fYo) `mMm Cn`moJ H$éZ ór_Ü ò J ©̂YmaU Wm§~{dÀ`m gmYZmcm
J ©̂{ZamoYH$ (contraceptive) Ago åhUVmV. gÜ`m {H$VrVar J ©̂{ZamoYH$ nÜXVr dmna
H$arV AmhoV. `mgmR>r ^m¡{VH$ CnH$aU åhUwZ {ZamoY (condoms) Am{U Vm§~r
(diaphragm) qH$dm (cap) Mm Cn`moJ H$é eH$Vmo. `m_wio H$odi \$cZ {H«$`mM
Wm§~{dVo Ago Zmhr. Va c¡qJ§H$ amoJmMo (sexually transmitted diseases (STD) Ogo
JUoar`m, {g\$scrg Am{U ES>g `m gma»`m aomJmMo g§H«$_U amoIÊ`mgmR>r gwÜXm `mMm
Cn`moJ hmoVmo. `m {edm` Xþgè`m H$moUË`mhr J ©̂{ZamoYH$ nÜXVr c¡qJH$ g§H«$_UmÀ`m
amoJmcm Wm§~dw eH$V Zmhr. Vm|S>mìXmao Jmoù`mÀ`m énmV KoUmao agm`Zo qH$dm {ó`moZr(vagina)
_Ü ò R>odUmao nXmW© qH$dm agm`Uo qH$dm hm_mo©Ýg ìXmao A§S>me`mVwZ A§S>o V`ma Z H$éZ
\$cZ {H«$`m Z homD$ XoUo `mgd© J ©̂{ZamoYH$ nÜXVr Amho. gÜ`mÀ`m H$mimV nwéfmgmR>r
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AmH¥$Vr-32: Hw$Qw > §~ {Z`§ÌUmÀ¶m nÕVrAmH¥$Vr-32: Hw$Qw > §~ {Z`§ÌUmÀ¶m nÕVrAmH¥$Vr-32: Hw$Qw > §~ {Z`§ÌUmÀ¶m nÕVrAmH¥$Vr-32: Hw$Qw > §~ {Z`§ÌUmÀ¶m nÕVrAmH¥$Vr-32: Hw$Qw > §~ {Z`§ÌUmÀ¶m nÕVr

aº$dm{hUr
ewH«$dm{hUr
B§S>rnrS>m`_rg

d¥fU
N>moQ>m H$ßn

dmgmo³Q>mo‘r - ewH«$dm{hUrMo
H$mnbobo Q>moH$ ~m§YyZ Q>mH$bo AmhoV

cauterised tied and cut banded
tubectomy - cut ends of

follopian tubes are sealed
H$m°na - T

gwÜXm `m gma»`m Jmoù`m CncãY Amho. `m Jmoù`m_wio ewH«$mUw _maco OmVmV. Ë`m_wio
`m§Zm ewH«$H$U ZmgrH$m qH$dm ñn©{_gm¶S²>g (spermicides) Ago åhUVmV.

J^m©e`mÀ`m Vm|S>mda ~gdm¶À¶m H$m°na-Q>r (copper-T) cwn (loop) dJ¡ao gwÜXm
\$ma à^mdH$mar J ©̂{ZamoYH$ gmYZ AmhoV. AZ¡pÀN>H$ J ©̂YmaUm Q>mH$Ê`mgmR>r H$m°na
Q>rMm {óZo Cn`moJ Ho$ë`mg Vo J ©̂YmaU Wm§~dw eH$Vo. na§Vw Vrcm H$moUË`m c¡qJH$ aomJmMo
g§H«$_U hmoÊ`mgmR>r ~Mmd H$arV Zmhr. ór nwéf XmoKm§gmR>rhr Hw$Qw>§~ {Z §̀ÌU eó{H«$`m
CncãY Amho. nwéfm_Ü ò ímó{H«$ òV ewH«$dm{hÊ`m H$mnwZ Ë`m dm{hUrMo XomÝhr Q>moH$ KÅ>
~m§YwZ OmoS>VmV. `m_wio ewH«$mUw ~mhoa `oD$ eH$V Zmhr. `m {H«$`ocm nwéf
Zg~§Xr(vasectomy) Ago åhUVmV. ór_Ü ò hmoUmè`m `m eó{H«$ òV A§S>dm{hUrMm
(fallopian tube) WmoS>m ^mJ H$mnwZ ~mhoa Q>mH$VmV. `m_wio A§S>o A§S>ZcrHo$V OmV
ZmhrV `m àH$maÀ`m {H«$ òcm órZg~§Xr(tubectomy) Ago åhUVmV.
gm_m{OH$ XþamMmam {déÜX Am§XmocZ gm_m{OH$ XþamMmam {déÜX Am§XmocZ gm_m{OH$ XþamMmam {déÜX Am§XmocZ gm_m{OH$ XþamMmam {déÜX Am§XmocZ gm_m{OH$ XþamMmam {déÜX Am§XmocZ (Fighting against social ills)
chmZ d`mV AmB© ~ZZo chmZ d`mV AmB© ~ZZo chmZ d`mV AmB© ~ZZo chmZ d`mV AmB© ~ZZo chmZ d`mV AmB© ~ZZo (Teenage motherhood)

àOZZ {H«$`m {H$Vr g§Šcrï> {OdZ {H«$`m Amho ho AmnU {eH$cmo. `mgmR>r A{V
g§Šcrï> {H«$`m åhUOo ~mimMm OÝ_ hmò , ór_Ü ò 18 df© nwU© Pmë`mZ§Va {eewcm OÝ_
XoÊ`mgmR>r órMo eara gj‘ AgVo. H$mhr doiog ho d` gwÜXm _wctgmR>r YmoH$mXm`H$
AgVo. Hw$Q>§w~ H$ë`mUm {d^mJmZwgma 21% H$_r d`mV AmB© ~Z{dUmè`m ór`m ~mi§VnUmV
_aVmV. åhUwZM _ywcrMo d` 18 df© nwU© hmoÊ`mAJmoXa VrMo c¾ H$é Z ò.
¥̂U hË`m Wm§~{dUo ¥̂U hË`m Wm§~{dUo ¥̂U hË`m Wm§~{dUo ¥̂U hË`m Wm§~{dUo ¥̂U hË`m Wm§~{dUo (Stop female foeticide)

Amncr chmZ ~mcrH$m CÚmMr EH$ _moR>o emók, EH$ S>m°ŠQ>a, CƒloUrMo A{^ §̀Vm,
ñdV:cm dmhþU KoUmao n[anmcZ A{YH$mar, OmJVrH$ à{gÜX AW©emó§k EH$ AX ŵV
{e{úmH$ CÚmÀ`m EH$ _hmZ amOH$s` ZoVm hmoD$ eH$Vo. ór ¥̂U hË`m Wm§~dm, Am{U
_wctZm dmMdm, _wctZm dmM{dUo åhUOoM _mZd OmVrcm dmM{dUo hmò .J^m©VM ór ¥̂U
hË`m hmoV Agë`m_wio ór, nwéf ̀ mMo JwUmoÎma à_mU Iwn H$_r hmoD$Z g_mOmV YmoŠ`mMr
K§Q>m dmOV Amho. Amnë`m emgZmZo `m {df`r AZoH$ H$m`Xo H$mTw>Z ór ¥̂U hË`mda
{Z §̀ÌU H$arV Amho. J ©̂H$mimV qcJ _m{hV H$aUo `mda ~§Xr KmcÊ`mV Amco .`mgd©
H$m`Úm {edm` ór ¥̂U hË òda Amim KmcUo hr gm_m{OH$ O~m~Xmar Amho.
• AmOÀ`m H$mimV S>m°ŠQ>a JamoXa {ó_Ü ò AëQ́>mgmD§$S> qH$dm ñH$m°qZJ (altrasound

SCERT T
ELA

NGANA



n«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWmn«OZZ- nwZéËnmXH$ g§ñWm140 dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

AmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoVAmnU H$m` {eH$cmoV

scanning) ìXmao qcJ {ZpíMVrMr n[aúmm H$m H$arV Zmhr? H$maU H$m`?
Imcr gwM{dcoë`m Amamo½`_` {OdZ nÜXVrMm Adc§~ H$éZ c¡{J§H$ amoJm§Mo g§H$«_U Q>miw eH$Vmo.

• _m{hV Zgcoë`m ì`ŠVrgmo~V qH$dm EH$mnoúmm OmñV ì`º$ser c¡qJH$g§~§Y R>odw Z ò.
• J ©̂{ZamoYH$ gmYZo CncãY Agco Var {Z`_~ÜXVoZo, Z¡[VH$VoZo Amaom½`_` {OdZ OJUo Mm§Jco AgVo.
• EImÚm doiog J ©̂ Wm§~cm Amho `mMr e§H$m Amë`mg Mm§Jë`m S>m°ŠQ>amH$S>o OmdwZ VmngwZ ¿`mdo. H$moUVo

amoJ Agoc Va Ë`m amoJmMm g§nwU© BcmO H$amdm.
Amnë`mcm _m{hV Amho H$s, Amoam½` hadco åhUOo gd© H$mhr hadco. Mm§Jco eararH$ Amamo½` ho Mm§Jco

_mZ{gH$ Amamo½` XoV AgVo. åhUwZM gdmªZm Amamo½`mMo _hËd gm§Jmdo. AmOMo ~mcH$ ho CÚmÀ`m ^mdr
^maVmMo AmXe© ZmJarH$ hmoÊ`mgmR>r AmnU Ë`mZm _mZd àOZZ Am{U Amamo½` `m§Mr g§nwU© _m{hVr Úmdr.
`m_wio cm|H$g§»`m dmT>rda {Z §̀ÌUM hmoV Zmhr Va EH$ Amamo½`_` g_mOmMr {Z_uVr hmoVo.

g§VVr, {gñQ>, VwHS>o hmoUo, nwZgX^dZ, emIr`, d§ed¥ÜXr, H¥${Ì_ d§ed¥ÜXr, A\$crV OZZ,g§VVr, {gñQ>, VwHS>o hmoUo, nwZgX^dZ, emIr`, d§ed¥ÜXr, H¥${Ì_ d§ed¥ÜXr, A\$crV OZZ,g§VVr, {gñQ>, VwHS>o hmoUo, nwZgX^dZ, emIr`, d§ed¥ÜXr, H¥${Ì_ d§ed¥ÜXr, A\$crV OZZ,g§VVr, {gñQ>, VwHS>o hmoUo, nwZgX^dZ, emIr`, d§ed¥ÜXr, H¥${Ì_ d§ed¥ÜXr, A\$crV OZZ,g§VVr, {gñQ>, VwHS>o hmoUo, nwZgX^dZ, emIr`, d§ed¥ÜXr, H¥${Ì_ d§ed¥ÜXr, A\$crV OZZ,
H$Q>tJ coAatJ, J«mpâQ>¨J, ñQ>mH$, {g`mZ, EopÀN>H$ JwUY_©, {Q>ew H$ëMa, AåZm`Q>rH$ Ðd, Zmi,H$Q>tJ coAatJ, J«mpâQ>¨J, ñQ>mH$, {g`mZ, EopÀN>H$ JwUY_©, {Q>ew H$ëMa, AåZm`Q>rH$ Ðd, Zmi,H$Q>tJ coAatJ, J«mpâQ>¨J, ñQ>mH$, {g`mZ, EopÀN>H$ JwUY_©, {Q>ew H$ëMa, AåZm`Q>rH$ Ðd, Zmi,H$Q>tJ coAatJ, J«mpâQ>¨J, ñQ>mH$, {g`mZ, EopÀN>H$ JwUY_©, {Q>ew H$ëMa, AåZm`Q>rH$ Ðd, Zmi,H$Q>tJ coAatJ, J«mpâQ>¨J, ñQ>mH$, {g`mZ, EopÀN>H$ JwUY_©, {Q>ew H$ëMa, AåZm`Q>rH$ Ðd, Zmi,
A§~rcrH$c H$mS>©, g_{d^mOZ, úmnZ {d^mOZ, H«$mo_m°Q>rH$, JwUgwÌ, ¥̂UhË`m, A§~rcrH$c H$mS>©, g_{d^mOZ, úmnZ {d^mOZ, H«$mo_m°Q>rH$, JwUgwÌ, ¥̂UhË`m, A§~rcrH$c H$mS>©, g_{d^mOZ, úmnZ {d^mOZ, H«$mo_m°Q>rH$, JwUgwÌ, ¥̂UhË`m, A§~rcrH$c H$mS>©, g_{d^mOZ, úmnZ {d^mOZ, H«$mo_m°Q>rH$, JwUgwÌ, ¥̂UhË`m, A§~rcrH$c H$mS>©, g_{d^mOZ, úmnZ {d^mOZ, H«$mo_m°Q>rH$, JwUgwÌ, ¥̂UhË`m, HIV-AIDS, nwéfnwéfnwéfnwéfnwéf
Zg~§Xr, órZg~§XrZg~§Xr, órZg~§XrZg~§Xr, órZg~§XrZg~§Xr, órZg~§XrZg~§Xr, órZg~§Xr

• EH$ gOrd emídV Am{U {Za§Va Mmcw amhÊ`mgmR>r àOZZ \$ma Amdí`H$ AgVo.
• ẁ½_H$mÀ`m g§̀ moJmdéZ àOZZmMo XomZ àH$ma AmhoV. EH$ c¡{J§H$ àOZZ Am{U Ac¡{J§H$ àOZZ
• c¡{J§H$ àOZZm_Ü ò EH$m OZH$mnmgwZ AY©o JwUgwÌ AnË`mV nmohMV AgVo.
• I§S>U, _wHw$cm`Z, \«$mJ_|Q>oeZ, {~OH$U {Z_uVr `m gd© Ac¡qJ§H$ àOZZmÀ`m nÜXVr AmhoV.
• AZoH$ dZñnVr `m Ë`mÀ`m emIr` ^mJmnmgwZ Ogo, ImoS>, _wi, nmZo dJ¡ao nmgwZ {Z_m©U hmoVmV. `m

n«H$maÀ`m nÜXVrcm emIr` d§ed¥ÜXr nÜXV Ago åhUVmV.
• emIr` d§ed¥ÜXr hr Z¡g{J©H$ qH$dm _mZd{Z_uV Agw eH$Vo. H¥${Ì_ d§ed¥ÜXr`m nÜXVrcm \$ma Am{W©H$ _hËd Amco Amho.
• J«mpâQ>̈J nÜXVrV Amnë`mcm dZñnVr_Ü ò EopÀN>H$ JwUY_© {_i{dVm òVmo.
• CVr amonZ (Tissue culture) hr dZñnVr dmT>{dÊ`mgmR>r EH$ AmYw{ZH$ nÜXV Amho. `m n«{H«$ òìXmao

AmnU H$_r OmJoV Am{U H$_r doimV A{YH$ g§» òV dZñnVr dmT>dw eH$Vmo.
•  Cƒ ñVar` àmÊ`m_Ü ò c¡§{JH$ àOZZmgmR>r {d{eï> Ad`dmMm {dH$mg Pmcocm AgVmo. Vo åhUOo Za

Am{U _mXr àOZZ g§ñWm hmò .
• gOrdmÀ`m JaOoZwgma noetZm XþéñV H$aÊ`mgmR>r qH$dm H$m_ Z H$aUmè`m noetÀ`m OmJr Z{dZ noetMr

CËnVr H$aÊ`mgmR>r Am{U ẁ½_H$mÀ`m {Z_uVrgmR>r noer {d^mOZ hmoV AgVo.
• noer {d^mOZ XmoZ àH$maMo Amho-a) g_{d^mOZ qH$dm emar[aH$ noer {d^mOZ B) úmnZ qH$dm àOZZ
• gmYmaUV: EH$m gOrdmÀ`m Xoh {Z_m©U H$aUmè`m noe§tZm emararH$ noer åhUVmV Am{U ẁ½_H$mÀ`m

CÎnÎmrgmR>r Cn`moJr nS>Umè`m noetZm OZwH$ noer åhUVmV.
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Aä`mgmV gwYmaUm H$am.Aä`mgmV gwYmaUm H$am.Aä`mgmV gwYmaUm H$am.Aä`mgmV gwYmaUm H$am.Aä`mgmV gwYmaUm H$am.

• noer {d^mOZmÀ`m noer MH«$mV G-1, G-2, S Am{U M `m AdñWm AgVmV.
• noer MH«$mVrc g§ícofU Xem {XK©H$mi KS>Vo `m XeoV OÝ ẁ ho Xþhoar ~ZVmV.
• g_{d^mOZmV V`ma Pmcoë`m n«noerH$m _Ü ò JwUgwÌmMr g§»`m hr OZH$mÀ`m JwUgwÌm g_mZ AgVo `m

{d^mOZmV àmo\o$g, _oQ>m\o$g, EZm\o$g, {Q>cmo\o$g (Prophase, Anaphase Metaphase and Telophase)
• noerÐdmÀ`m {d^mOZmcmM noerÐd {d^mOZ (Cytokinesis.) Ago åhUVmV.
• úmnZ {d^mOZmV OZH$ noerV XomZXm {d^mOZ homD$Z Mma ànoerH$m V`ma hmoVo.
• àOZZ à{H«$ òV emararH$, _mZ{gH$, Amamo½` Am{U g§nwU© Amamo½` ho Amdí`H$ AgVo.
• c¡{J§H$ amoJmÀ`m g§H«$_U nÜXVr Am{U Ë`m{df`r ̀ WmWm©Mr àË òH$mZr _m{hVr H$éZ KoÊ`mMr Amdí`H$Vm
• AIDS aomJmMo {ZdmaU Zmhr åhUwZM ES>g Z hmoÊ`mgmR>r Z¡VrH$ {OdZ OJUoM EH$ gai _mJ© Amho.
• gÜ`mÀ`m H$mimV Hw$Qw>§~ {Z §̀ÌU H$aÊ`mgmR>r AZoH$ J ©̂{ZamoYH$ _mJ© CncãY AmhoV.
• Amamo½`_` g_mO {Z_m©U H$aUo ho àË òH$mMo H$V©ì` Amho.
• {eew OÝ_m AJmoXa qcJ [ZpíMV H$aUo hm H$m`ÚmXo JwÝhm Amho.
• ór ¥̂U hË òda Amim Kmcm, qH$dm Wm§~dm.

1. _mgo qH$dm ~§oSw>H$ Xadfu Iwn _moR>çm à_mUmV A§S>o H$m {Z_m©U H$aVmV?(AS1)
2. ~mø \$cZ åhUOo H$m`? CXmhaUmgh g_OmdwZ gm§Jm? (AS1)
3. Imcrc _Yrc \$aH$ ñnï> H$am.(AS1)

a) Ac¡qJH$ àOZZ - c¡{J§H$ àOZZ b) nwH|$ga - órHo$ea
4. dZñnVr _Yrc \$cZ à{H«$`m g_OmdwZ gm§Jm? (AS1)
5. Ac¡§{JH$ àOZZ nÜXVrMo H$mhr CXmhaUmìXmao dU©Z H$am? (AS1)
6. H$moUË`m àH$mao c¢qJH$ àOZZ ho Ac¢{JH$ àOZZmnoúmm doJio Amho? H$moUVohr VrZ HmaUo gm§Jm. (AS1)
7. ewH«$mUw noer Ë`m§Mo H$m ©̀ H$aÊ`mgmR>r H$moUË`m àH$mao AZwHw$cZ Ho$co Amho? (AS1)
8. \$cZ Pmcoë`m A§S>çmcm J^m©e`mV gm§̂ miÊ`mgmR>r F$VwñÌmd MH«$ H$m ©̀ H$arV AgVo Am{U nwZamd¥Îm

hmoV AgVo. gmYmaUV: F$VwMH«$ gwé hmoD$Z nwU© hmoÊ`mgmR>r {H$Vr doi bmJVmo? (AS1)
9. J^m©e`mV dmT>Umè`m qnS>mcm nmofH$mMr JaO AgVo. qnS>mcm nomfHo$ H$go nwa{dë`m OmVmV?(AS1)
10.  J^m©Vrc {eew_Yrc H$moUH$moUË`m nXmWm©Mo AmB© J«hZ H$éZ ZmioìXmao nmR>{dco OmVo? (AS1)
11. J^m©e`mVrc AåZm`Q>rH$ {nedrMo H$moUVo H$m ©̀ AgVo? (AS1)
12. c¡qJH$ àOZZmMo \$m`Xo H$moUVo? (AS1)
13. OrdOmVrÀ`m cmoH$g§»`mcm pñWa R>odÊ`mgmR>r àOZZ {H«$`m H$er Cn`moJr AgVo?(AS1)
14. g_{d^mOZ Am{U úmnZ {d^mOZ `m_Yrc \$aH$ {chm?(AS1)
15.  F$VwñÌmd MH«$mV J^m©e`mÀ`m q^Vrcm H$m` hmoVo? (AS1)
16. “AZwHw$c n[apñWVr _Ü ò gd© EH$noer` àmÊ`mV g_{d^mOZ hmoVo”- `m {dYmZmMo Vwåhr H$go g_W©Z

H$amc? H$m? (AS2)
17. {dqH$À`m dS>rcm§Zm a§JrV \w$co Am{U _moR>r \$io Agcoë`m PmS>mMr cmJdS> H$am`Mr Amho Va Ë`m§Zm

Vwåhr Ë`m§Zm H$moUË`m nÜXVrMr gwMZm Úmc? H$maU H$m`?(AS3)
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Hw$úmr
ñQ>mB©c

A§S>me`
A§S>

^¥U{nedr

`w½_H$noer

àíZ H«$ 23àíZ H«$ 23àíZ H«$ 23àíZ H«$ 23àíZ H«$ 23

`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m

18. _wimghrV EH$m \$m§Úmcm CnQw>Z ¿`m. Ë`m _wimcm Q>moH$mMm EH$ nmVi H$mn Úm. Ë`mda H$moUË`mhr
a§JmMm EH$ W§o~ Q>mHw$Z gwú_Xe©H$ ̀ §ÌmImcr Ë`mMo {Z[aúmU H$am. noer {d^mOZmÀ`m {d{dY AdñWoÀ`m
AmH¥$Vr H$mTw>Z Ë`m Ho$mUË`m AdñWoV AmhoV Vo _m{hV H$am?(AS3)

19. Vw_À`m OdiÀ`m Jmdmcm ôQ> XoD$Z VoWrc eoVH$ar D$g, \$wcmMr PmS>o Ogo Jwcm~,eod§V, ^mOrnmcm
Ogo Vm|S>io,aVmio, XmoS>Ho$ dJ¡ao H$go {nH${dV AgVmV `mMr _m{hVr {_idm. Vwåhr {_i{dcoë`m
_m{hVrÀ`m AmYmao EH$ {Zdo{XH$m V`ma H$éZ Vr Vw_À`m dJm©V àX{e©V H$am?(AS4)

20. Am{W©H$ ‘hËd Agcoë`m dZñnVrÀ`m cmJdS>rgmR>r Vw_À`m {OëømV Am{U amÁ`mV H$moUË`m àH$maMo
nmD$c CMcoco AmhoV ̀ mMr Vw_À`m emioÀ`m J«§Wmc`mVrc nwñVH$mVwZ qH$dm B§Q>aZoQ>À`m gmhmæ`mZo EH$
Ahdmc V`ma H$am?(AS5)

21. g_{d^mOZmVrc {d{dY AdñWm XmI{dUmam noerMH«$m {df`rMm EH$ âcmoMmQ>© V`ma H$am?(AS5)
22. Za Am{U _mXr àOZZ g§ñWoMr AmH¥$Vr H$mTw>Z Ë`mMr Zmdo Úm?(AS5)
23. Imcr {Xcoë`m gnwîn dZñnVrÀ`m ^mJmMo {Z[aúmU H$am Am{U Ë`m

{df`r EH$ {Z~§Y V`ma H$am?(AS5)
24. dZñnVr_Yrc c¡qJH$ àOZZmMm âcmoMmQ>© V`ma H$am? (AS5)
25. \$cZ {H«$`m g_OwZ gm§JÊ`mgmR>r EH$ AmH¥$Vr H$mT>m? namJH$Um

{df`r WmoS>Š`mV _m{hVr gm§Jm?(AS5)
26. gOrdm_Ü ò Oa úmnZ {d^mOZ ZgVo Va H$m` Pmco AgVo?(AS2)
27. gOrdmÀ`m emídV AñVrËdmgmR>r _XV H$aUmè`m noer {d^mOZmMr Vwåhr H$moUË`m

àH$mao àe§gm H$amc?  (AS6)
28. c¡qJH$ amoJmMo g§H«$_U hmoD$Z Z ò Vwåhr H$moUË`m àH$maMr H$miOr ¿`mc ̀ mda Vw_Mo A{^àm` gm§Jm? (AS7)
29. ~mb {ddmh Am{U J ©̂nmV ¶m{df¶mda go{‘Zma Am¶mo{OV H$am?

1. _mXr àOZZ g§ñWoVrc hm ^mJ A§S>çmMr {Z_uVr H$aVmo. ( )
a) A§S>me` b) B{nS>rS>m`_rg c) J^m©e`mMo _wIìXma d) {~OdmhrUr

2. ewH«$mUwMo A§S>çmgom~V {_iÊ`mÀ`m {H«$ òcm åhUVmV ( )
a) \«$mJ_|Q>oeZ b) {H$ÊdZ c) \$cZ d) g§̀ moJ

3. Za àOZZ g§ñWoMm H$moUVm ^mJ ewH«$mUwMr {Z_uVr H$aVmo. ( )
a) dmg{S>\$a|g b) B{nS>rS>m`_rg c) g|‘rZr’o$ag Q>çw~yb d) ñH«$moQ>_

4. ewH«$mUw A§S>mnoerÀ`m AmdaUmcm H$go VmoS>Vo? Imcrc n¡H$s `mo½` CÎma {ZdS>m
a) AmdaUmVrc {N>ÐmìXmao nS>VmV  b) AmdaUmcm agm`Zm gmo~V {daKiVo  ( )
c) XmVmìXmao AmdaUmcm \$mS>Uo d) AmdaUmcm [aH$må`m OmJoVwZ \$mS>Vo

5. ewH«$mUw noer noúmm A§S>noer _moR>çm H$m AgVmV? Vwåhmcm H$m` Iao dmQ>Vo ho {ZdS>m ( )
a) A§S> OmñV noerZo ~Zco AgVo b)\$cZmZ§Va dmT>rgmR>r cmJUmao AÞ gmR>dwZ R>odVo
c) OmS> noer AmdaU AgVo d) _moR>o H|$ÐH$ Agë`m_wio
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AZw~§YAZw~§YAZw~§YAZw~§YAZw~§Y

S>m°. nomQw> Zaqghamd (Dr. Potu Narasimha Rao) ho Amnë`m XoemVrc
à_wI noeremók Amho. Amnë`m amÁ`mVrc Jw§Qw>§a {OëømVrc _wßnmcm JmdmVrc
Jar~ Hw§$Qw>§~mV `m§Mm OÝ_ Pmcm. Ë`m§Zr H¥$fr {dkmZmV ñZmVH$ Ho$co. Ë`m§Zm
eoVr {df`r Ë`m§Zm \$ma AmdS> hmoVr. Ë`m§Zr pX„r _Yrc Am`.E.Ama. Am`
_YwZ ì`mdgm`rVrc MS at IARI Mm S>rJ«r n«má Ho$co. ̀ mZ§Va g§emoYZmgmR>r
A_oarHo$cm Joco. {VWo Ë`m§Zr V§~mIwÀ`m dZñnVr da noerOrd emómMo AZoH$
à`moJ Ho$co. Ë`m§À`m à`moJmMmM ̂ mJ åhUOo 1952 _Ü`o _mZd earamV V`ma
JmR>r_YwZ ho cm noer (Hela) noer doJir Ho$cr. 1963 _Ü`o Ë`mÀ`m
g§emoYZm ~Ôc Ë`m§Zm PhD  nXdr ~hmc H$aÊ`mV Amcr. `mZ§Va Ë`m§Zr
Ë`mMo g§emoYZ noerH$mOZZ {dkmZ(cytogenetic) H$éZ H$H©$amoJmÀ`m noerdarc
à`moJmH$S>o di{dco. `m§Zr noerÀ`m hmcMmcrda {dñV¥V à`moJ Ho$co. Ë`m§Zr

g_{d^mOZmcm H$maUr ŵV KQ>µH$m§Mr (‘triggering factor’) gwÜXm _m{hVr
{_i{dÊ`mg à`ËZ Ho$co.

_mZd noer hr gmYmaU qH$dm H$H©$amoJ noer Agmo Vr dmT>rÀ`m
_mÜ`_mV R>odco AgVm 20 Vo 24 VmgmÀ`m AmV Ë`m_Ü ò {d^mOZ hmoVo.
ho Ë`mZr _m{hV Ho$co. Iao Va g_{d^mOZ ho 40 Vo 60 {_ZQ>mV nwU©
hmoVo. XmoZ noer {d^mOZmÀ`m _Yë`m H$mimg A§VaXem (interphase)
Ago åhUVmV. `m A§VaXeoV G1, S Am{U G2 Xem VrZ Xem AgVmV.

noerMH«$mVrc {d{dY AdñWoMm Aä`mg H$aÊ`mgmR>r S>m°.EZ.amd
Am{U S>m°. OmÝgZ `mZr noer g§`moJ à{H«$`mMm Cn`moJ H$éZ XmoZ noer

S>m°. nmoQw> Za[g§åhmS>m°. nmoQw> Za[g§åhmS>m°. nmoQw> Za[g§åhmS>m°. nmoQw> Za[g§åhmS>m°. nmoQw> Za[g§åhm
amdamdamdamdamd

ho cm noer (ho cm noer (ho cm noer (ho cm noer (ho cm noer (He La Cell )

{d^mOZmVrc _Yë`m H$mimg A§VaXemMo {Z[aúmU Ho$co. noer MH«$mV KS>Umao noer {d^mOZ agm`{ZH$
g§Ho$Vmda Vm~m R>oD$Z H«$_mH«$_mZo EH$mM AdñWoV KS>VmV åhUwZ _m{hV Ho$co. Ë`mMo g§emoYZ noer
{d^mOZmdarc g§emoYZ H$aUmè`m AZoH$ emókm§Zr {XemgwMH$ R>aco. Amco VocwJw cmoH$ emókm gmo~V
~mocm`Mo Agë`mgemail poturao@yahoo.com `m Am`S>rda ~mocm.

Vw_À`m qhXr nwñVH$mVrc _m± _wPo AmZo Xm_m± _wPo AmZo Xm_m± _wPo AmZo Xm_m± _wPo AmZo Xm_m± _wPo AmZo Xmo hr H${dVm dmMm.
(RKSK) amï´>r` {H$emoa ñdmñW H$m`©H«$_ ~Xc _m{hVr Jmoim H$am.

6. J^m©À`m dmT>rda Imcrc n¡H$s H$emMm à^md nS>Vo? Vwåhr H$moUVo ~amo~a dmQ>Vo Imcrc _YwZ {ZdS>m.
a) {gJaoQ> Ywam_Yrc agm`Zo b) Xmé c) Am¡fYr d) darc n¡H$r gd© ( )

7. _mZdr {OdZ MH«$mVrc Imcrc n¡H$s H$moUË`m AdñWmMm H«$_ ~amo~a Amho. ( )
a) {eewAdñWm, ~mcmdñWm, {H$emoamdñWm, àm¡T>mdñWmb) ~mcmdñWm, {eew AdñWm, àm¡T>mdñWm,
{H$emoamdñWm c){H$emoamdñWm, ~mcmdñWm, àm¡T>mdñWm,~mcmdñWm, d) darc n¡H$s Zmhr.
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7
YS > mYS > mYS > mYS > mYS > m

Amnco eara EH$ AX ŵV §̀Ì Amho. Oar {XgÊ`mg gmYmaU Agoc Var g§Šcrï>
aMZoMo Amho. Vw_À`m earamVrc AX²̂ wV g§Šcrï>VoMr H$Yr H$ënZm Ho$cmV H$m`? ídgZ,
nMZ, aº$m{^gaU, {dgO©Z {H«$`m H$aUmao Ad`d earamVrc {d{eï> àXoemV AgwZ
{ZX©oerV H$m ©̀ H$arV AgVmV. AmVmn ª̀V AmnU earamV KS>Umè`m {d{dY {Odà{H«$`m
~Ôc doJdoJù`m YS>çmV {eH$cmoV. {Z §̀ÌU g_Ýd` YS>çmV earamV KS>Umè`m H$mhr
{H«$`m H$emàH$mao {Z §̀ÌU nÜXrVrZo g_Ýd` H$arV KS>VmV Vo {eH$cmo. Amnë`mcm
g_OÊ`mgmR>r `m {Odà{H«$ òMm doJdoJù`m YS>çmV Aä`mg H$aVmo nU H$moUVrhr {H«$`m
BVa Ord {H«$`mer g§~§Y ZgVm§Zm EH$Q>r H$m ©̀ H$é eH$V Zmhr. Va EH$mer EH$ Aem
AZoH$ àH$mao g§~§Y OwidwZ g_Ýd`mZo H$m ©̀ H$aVmV. ̀ m YS>çmV {Od{H«$`mV nMZ [H«$ òMo
CXmhaU KoD$Z {d{dY g§ñWm _Ü ò g§~§Y {H$Vr g§ŠcrîQ> AgVmV Am{U earamV `m
Ordà{H«$`m AË §̀V AX²̂ wV[aË`m H$em g_Ýd` gmYVmV Vo {eHw$ ̀ m. nMZ g§ñWoVrc AÞ
dm{hUrVrc ^mJmV, doJdoJù`m ^mJmV {d{dY Q>ßß`mV AÞ H$go hmoVo `m {df`mg
EH$Xm AmR>dU H$é `m.
• Vm|S>mnmgwZ JwÔìXmamn ª̀VÀ`m AÞZirV AÞ H$moUH$moUË`m ^mJmVwZ àdmg H$aVo?
• OR>mamV AÞ {dpÀN>Þ H$aÊ`mg H$moUVr {Od{H«$`m(life processes)Cn`moJr nS>Vo?
• {Od{H«$`mVrc H$moUVrhr EH$ {Od[H«$`m H$m_ H$aUo ~§X Ho$ë`mg earamda H$emàH$maMm

à^md nS>Vmo?
earamg {ZamoJr R>odÊ`mgmR>r gd© Ord{H«$`m EH$m_oH$m§da nañna AmYmarV AgVmV.

hr H$ënZm g_OwZ KoÊ`mgmR>r nMZ{H«$ òMo CXmhaU KoD$Z hr {d{dY g§ñWoV H$gm
g_Ýd` gmYwZ AgVo Vo {dícofU H$é `m. nMZ g§ñWoV ŵH$ cmJÊ`mnmgwZ AÞmMo
eº$sV é§nmVa hmoB©n ª̀V earamV KS>Umè`m {H«$ òÀ`m AZwg§YmZmV {dñVmanUo {eHw$ `m.

Ord {H«$`m§Vrc g_Ýd`/nañna gh`moJOrd {H«$`m§Vrc g_Ýd`/nañna gh`moJOrd {H«$`m§Vrc g_Ýd`/nañna gh`moJOrd {H«$`m§Vrc g_Ýd`/nañna gh`moJOrd {H«$`m§Vrc g_Ýd`/nañna gh`moJ
(Coordination

in life
processes)
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ŵH$ cmJUo ŵH$ cmJUo ŵH$ cmJUo ŵH$ cmJUo ŵH$ cmJUo (Feeling Hungry)

• Amnë`mcm AÞ Amdí`H$ Amho ho H$go H$iVo?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
Imcrc VŠË`mMo {Z[aúmU H$am. Vw_À`m Ñï>rZo ̂ wH$ cmJÊ`mÀ`m H$maUmg IwU H$am.

{_Ìm§er MMm© H$am.
Vº$mVº$mVº$mVº$mVº$m-1

• H$moUH$moUVo H$maH$ ŵHo$cm CÎmoOZm XoVmV?

• ŵH$ cmJV Amho ho H$iÊ`mgmR>r H$moUVr g§ñWm g§Ho$V nmR>{dVo?

• ŵH$ cmJV Amho ho H$iÊ`mgmR>r {Z_m©U Pmcoë`m CÔrnUmMo {ZH$mc H$m` Amho?

ŵH$ cmJcr Amho ho H$iÊ`mgmR>r EH$ _w»` H$maU aº$m{^gaU g§ñWoV cnwZ Amho.
aº$mV AZoH$ àH$maMo nXmW© {H$Vr {H$Vr n«_mUmV AgmdoV ho nMZ g§ñWoda AmYmarV
AgVo. Ë`mV ½cwH$moO _w»` Amho. aº$mV ½cwH$moOMo n«_mU H$_r Pmë`mg cJoM AmnUmg
ŵH$ cmJë`mgmaIo dmQ>Vo. VgoM OR>a [aH$m_o Pmco H$s, Ë`mV J«rcrZ (Ghrelin)

hm_m}ÝgMm ñÌmdrV hmoVo. OR>amÀ`m q^VrVrc H$mhr noer J«rcrZ hm_m}ÝgMm ómd
H$aVmV. OR>amV hm hm_m}Ýg ñÌm{dV Pmë`mZo ŵHo$Mo g§Ho$V CËnÞ hmoVmV. OR>mamnmgwZ
_|Xþcm ŵHo$Mo g§Ho$V nmohMco H$s, OR>amV ŵHo$Mo g§Ho$V gwé hmoVmV. àW_ _§oXþVrc
S>m`Zgo\$cm°Z Am{U d°Jg (Diencephalon and vagus) MoVmV§Vw (10 dm Ho$Z«r`c
MoVmV§Vw) (10th cranial nerve) ̀ m g§Ho$Vmg nmR>{dÊ`mg _hËdmMr ̂ w{_H$m ~OmdVo. hr
ŵH$ gw_mao 30-45 {_ZrQ>mn ª̀V cmJVo. J«ocrZ hm_m}ÝgMm ñVa OR>amV dmT>cm H$s,
ŵHo$À`m g§Ho$Vm gmo~V AÞ godZ H$aÊ`mMr BÀN>m CËnÞ hmoVo.

• H$em n«H$maMo {Z §̀ÌU ŵHo$À`m g§doXZmda à^md nmS>Vo? Vo hm_m}Ýg g§~§YrV Amho
H$m? MoVmg§ñWm g§~§YrV qH$dm XomÝhr g§~YrV Amho?

• ŵHo$Mr g§doXZm {Z_m©U H$aUmè`m Mma g§ñWm§Mr Zmdo {chm?
Amnco nomQ> ̂ acoco AgwZ A{YH$ AÞmMr JaO Zmhr Ago dmQ>ë`mg coßQ>rZ (leptin)

ZmdmMo Xþgao hm_m}Ýg ñÌm{dV hmoD$Z ŵHo$cm _maVo.
gmYmaUV: XaamoO AmnU EH$m R>acoë`m doirM OodU H$aVmo. XaamoO Ë`m doirM

Amnë`mcm ŵH$ cmJVo. Aer n[apñWVr emio_Ü ò ^moOZ {dam_mÀ`m AmYrÀ`m Vmgmg

AÞmMmAÞmMmAÞmMmAÞmMmAÞmMm
dmgdmgdmgdmgdmg

AÞmMrAÞmMrAÞmMrAÞmMrAÞmMr
MdMdMdMdMd

AÞAÞAÞAÞAÞ
~KVmM~KVmM~KVmM~KVmM~KVmM

WH$ë`mdaWH$ë`mdaWH$ë`mdaWH$ë`mdaWH$ë`mda AÞAdí`H$AÞAdí`H$AÞAdí`H$AÞAdí`H$AÞAdí`H$
Agë`mgAgë`mgAgë`mgAgë`mgAgë`mg

AÞmMm {dMmaAÞmMm {dMmaAÞmMm {dMmaAÞmMm {dMmaAÞmMm {dMma
Ho$ë`mgHo$ë`mgHo$ë`mgHo$ë`mgHo$ë`mg
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AZŵ {dcocrM Agoc. ̂ wHo$Mr BÀN>m Am{U OodUmMr K§Q>r ̀ m _Yrc g§~§Ymg AmoiIcmM
Agmc
ŵHo$À`m g§doXZmMm à^md(ŵHo$À`m g§doXZmMm à^md(ŵHo$À`m g§doXZmMm à^md(ŵHo$À`m g§doXZmMm à^md(ŵHo$À`m g§doXZmMm à^md(Outcome of sensation of hunger)

Vm|S>mV hmoUmè`m nMZmV {d{dY Ad`d g§ñWm ̂ mJ KoVmV. ho Ad`d Am{U Ad`d
ì`dñWm ~Ôc A{YH$ _m{hVr {_idw `m.

ŵH$ cmJÊ`mMr ^mdZm AmnUmg AÞ godZ H$aÊ`mg àoarV H$aVo. nU AÞIam~
Pmco Va AÞ Vm|S>mV K§oÊ`mAmYrM Ë`mg ImD$ Z ò Ago dmQ>Vo. AemàH$maÀ`m AZŵ d
Vwåhmcm AmcmM Agoc.
• Iam~ Pmcoë`m AÞmcm AmoiIÊ`mV _hËdmMr ŵ{_H$m AgUmam ^mJ H$moUVm?
• ñdmXrîQ> ̂ moOZ H$aVm§Zm Ë`mVrc gwJ§Y ̂ wHo$cm dmT>{dVo Ago Vwåhmcm dmQ>Vo H$m`?

H$maU H$m`?
Md Am{U dmgmMm nañna g§~§Y Md Am{U dmgmMm nañna g§~§Y Md Am{U dmgmMm nañna g§~§Y Md Am{U dmgmMm nañna g§~§Y Md Am{U dmgmMm nañna g§~§Y (((((TASTE AND SMELL ARE CLOSELY RELATED)

Md Am{U dmg EH$m_oH$mnmgwZ doJio H$aVm ̀ oUma ZmhrV BVHo$ Jw§VmJwVrMo AgVmV.
`m K{Zï> g§~§Ym_wioM {d{dY Amhma nXmWm©Mr Md H$er AgVo dmgmìXmao AmoiIw eH$V
AmhomV. nU {Vd¥ nS>go, ImoH$cm Pmë`mg Amnco KmZ|Ðr`(olfactory sense organ )
H$m ©̀ H$arV ZmhrV. Voìhm {d{dY Amhma nXmWm©Mr Md {ZQ> AmoiIcr OmV Zmhr.

dmñV{dH$ nmhVm AÞmÀ`m MdrV H$mhrM \$aH$ ZgVmo. nU AÞmMm dmg nS>ñ`m_wio
n«̂ m{dV hmoVmo. åhUOoM dmg Am{U éMr XomÝhr J«hZ H$é eH$co VaM Md AmoiIw eH$Vmo

Md _m{hV H$aUo, åhUOo Amhma nXmWm©Vrc agm`{ZH$ \$aH$mZwgma JmoS>, ImaQ>,
H$Sw>, A§~Q> qH$dm C_m_r Md ( (umami is Japanese for ‘savory’) ̀ oVmo. Md Am{U
dmg AmoiIrUmao kmZ|Ðr`mÀ`m nañna {H«$`m_ywio Imcoë`m AÞm~ÔcMr AmdS> à^m{dV
hmoVo.

Imcrc H¥$Ë`mìXmao Md Am{U KmZ|X«r` H$er à^m{dV hmoVo Vo _m{hV H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2

{Oao, gm o §\$, Amcw Am{U g\$aM§X MKiUo ({Oao, gm o §\$, Amcw Am{U g\$aM§X MKiUo ({Oao, gm o §\$, Amcw Am{U g\$aM§X MKiUo ({Oao, gm o §\$, Amcw Am{U g\$aM§X MKiUo ({Oao, gm o §\$, Amcw Am{U g\$aM§X MKiUo (Chewing, cumin
(fenugreek), sounf (fennel seeds), potato and apple)

àW_ ~moQ>mZo ZmH$ Xm~wZ Yam. WmoS>o {Oao Vm|S>mV KoD$Z WmoS>m doi MmD$Z MKS>m. Z§Va
WmoS>r gm|\$ MKim. Ë`mÀ`m Mdrcm AmoiIw eH$Vm H$m? Mdrcm AmoiIÊ`mgmR>r {H$Vr
doi cmJcm? Z§Va Vm|S> ñdÀN> YwwdwZ g\$aM§XmMm VwH$S>m MKi>m. Z§Va AmcwMm VwH$S>m
MKim.nU MKiVm§Zm _mÌ ZmH$ ~§X H$é R>odUo {dgé ZH$m.
• Vw_À`m {Z[aúmUmg H$moUH$moUË`m Jmoï>r Amë`m?

Amhma nXmWm©Mr Md H$iÊ`mgmR>r Vmo nXmW© cmioV {_gicmM nm{hOo. ZmhrVa
Md g_OUma Zmhr. Xþgè`m nÜXVrZo gm§Jm`Mo åhUOo Amhma nXmWm©Mr Md nXmW©
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ÐdénmV Agë`mda Mm§Jcr H$iVo. {O ôda {d{dY àH$maÀ`m
MdrMo kmZ H$éZ XoUmao B§Ðr`, Q>oñQ> ~S²>g (taste buds)AgVmV.ho
Ago 9 ì`m dJm©V {eH$cmoV. Vo EH$m ñ_aU H$é ̀ m. AmH¥$Vr ~Km.
{dVicoco nmVi AÞnXmW© {O ôdarc Q>oñQ> ~S²>gcm cmJVmM
MdrÀ`m g§Ho$Vmg _|Xþcm nmR>{dVo. {VWo {dícofU Ho$ë`mZ§VaM
Amnë`mcm Ë`m AÞnXmWm©Mr Md H$iVo.
• XomÝhr nXmWm©Mr Md doJdoJir hmoVr H$m? XomKm§Mr Md

EH$gmaIr hmoVr H$m? H$maU H$m`?
ZmH$mVrc ícofñVa (slime layer) EH$m nmVi nmÊ`mÀ`m Wa AgVmo. AmnU dmg

KoVë`mda hdoV XadiUmam dmg nXmWm©Mo AUw `m WamV {daKiVmV. ZmH$ Am{U
{O ôdarc agm`ZJ«mhH$ qH$dm K«mZJ«mhrH$m (olfactory receptors) g§Ho$Vmg MoVmg§doXZmV
_o§Xþcm nmohmoM{dVmV. _|Xþ `m g§Ho$Vmg {dícofU H$éZ dmg Am{U Mdrcm AmoiIVo.
• Amhma nXmWm©g Vm|S>mV KmVë`mda H$m` hmoVo?
• Md H$iÊ`mgmR>r Cn`moJr _wI ^mJ H$moUVo?

ho ^mJ AmUIr H$moUH$moUVr H$m_o H$aVo ho OmUwZ KoD$ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3
{M_wQ>^a qhJ qH$dm cgZmÀ¶m nmH$ù`m KoD$Z é_mc/XñVrda Kmgm.
S>moio PmHw$Z dmg ¿`m. Vw_À`m {_ÌmÀ`m gmhmæ`mZo {d{dY Amhma nXmWm©Mr Md

~Km.
• g\$aM§Xmnoúmm cgZmMm {Vd« dmg AgVmo H$m? {Vd« dmg MdrÀ`m ñn§XZmg à^m{dV

H$aVmV Ago Vwåhmcm dmQ>Vo H$m`?
• dmg Am{U Md `m_Ü ò H$mhr g§~§Y AgVmo ho AmoiIcmV H$m? dmg Am{U

Mdr~Ôc Mma Amoir {chm?
• Vwåhr {H$Vr àH$maÀ`m nXmWm©g AMwH$ AmoiIw eH$cmV?
• \$º$ nmhþZ Amhma ñdm{Xï> / M{dï> Amho Ago gm§Jw eH$mc H$m`?

H$mhr doim Ho$di qMMoMo,qc~m§Mo, Am§ã`mMo (tamarind / lime / mango ) BË`mXrMo
Zmdo EoH$VmM Vmo|S>mV nmUr gwQ>Vo.

AmVm AmnU H¥$Ë`mÀ`m gmam§emg Vw_À`m CÎmamÀ`m _XVrZo {dícofU H$é `m. `m
gmYmaUV: Amnë`m S>moù`mcm AmH$f©H$, ZmH$mg gwJ§Y Amho Ago dmQë`mZ§VaM Amhma
nXmWm©gMr Md nmhVmo.

åhUwZ AmnU ImVm§Zm Amnë`mcm Z H$iV S>moio, ZmH$ Am{U {O^ H$moUH$moUË`m
Amhma nXmWm©g ImD$ eH$Vmo `mMr {ZdS> H$aVmV.

AmH¥$Vr-1:{O^oMr MwfHo$AmH¥$Vr-1:{O^oMr MwfHo$AmH¥$Vr-1:{O^oMr MwfHo$AmH¥$Vr-1:{O^oMr MwfHo$AmH¥$Vr-1:{O^oMr MwfHo$

{d„oo MwfHo$
\$mocr |̀Q> MwfHo$

\°$§Jr\$m_ MwfH$
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BdmZ nmdcmd (Pavlov) ZmdmÀ`m aer`Z emókmZo `mda H$mhr à`moJ H$éZ
Amhmam~Ôc {dMma Amë`m úmUr Amnë`m Vm|S>mg nmUr òV Ago. emoYwZ H$mT>co.
({Z~§YrV CÔrnU- à{Vñn§XZ) nmdcmdZo, àmÊ`mÀ`m dmJUwH$sda Ho$coë`m à`moJm{df`r
9 ì`m dJm©V MMm© Ho$cmoV.
• Mdrda à^md nmS>Umao AmUIr H$mhr BVa g§doXZm AmhoV H$m`?
• Iwn Ja_ XþY qH$dm Mhm {në`mda Md g§doXZm H$er hmoVo?

H$mhr nXmW© Ja_ AgVm§Zm, H$mhr nXmW© W§S> AgVm§Zm éMH$ma AgVmV. ho Vwåhmcm
_m{hVM Amho.
• H$moUË`m Vmn_mZmda AÞnXmW© éMH$a AgVmV Ago Vwåhmcm dmQ>Vo?
Md hr {O^ Am{U Q>miw g§~§YrV {df` Amho. Md hr {O^ Am{U Q>miw g§~§YrV {df` Amho. Md hr {O^ Am{U Q>miw g§~§YrV {df` Amho. Md hr {O^ Am{U Q>miw g§~§YrV {df` Amho. Md hr {O^ Am{U Q>miw g§~§YrV {df` Amho. (((((Taste is something
connected to the tongue and the palate)

AmVm AmnU Md _m{hV H$aÊ`mV, Vm|S>mV doJdoJio ^mJ H$go Cn`moJr nS>VmV ho
_m{hV H$aÊ`mgmR>r Imcrc H¥$Ë` H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-4

{O ôda gmIaoMo ñ\$Q>rH$ {O ôda gmIaoMo ñ\$Q>rH$ {O ôda gmIaoMo ñ\$Q>rH$ {O ôda gmIaoMo ñ\$Q>rH$ {O ôda gmIaoMo ñ\$Q>rH$ (Sugar crystals over the tongue)
WmoS>r gmIa {O ôda R>odwZ Vm|S> CKS>oM R>odm. Vw_Mr {O^ Q>miwcm {MQ>Hw$ Z ò.

ñQ>mndmM Mm Cn`moJ H$éZ {O ôda R>odë`mg gmIaoMr Md {H$Vr doimZ§Va H$iw eH$cr
Ë`m doirMr Zm|X H$am.

Q>miw

{O^

AmH¥$Vr-2: {O^AmH¥$Vr-2: {O^AmH¥$Vr-2: {O^AmH¥$Vr-2: {O^AmH¥$Vr-2: {O^
Am{U Q>miwAm{U Q>miwAm{U Q>miwAm{U Q>miwAm{U Q>miw

AmVm VmoM à`moJ {O ôcm Q>miwg Xm~wZ H$am. gmIaoMr Md {O ôda
R>odë`mnmgwZ doioMr Zom§X ¿`m. Z§Va gmIaoÀ`m ÐmdUmMm EH$ W§o~ {O ôda Q>mH$m.
• {O^ H$moaS>r AgVm§Zm Md H$iVo H$m?
• cdH$a Md _m{hV H$aÊ`mgmR>r H$moUVr nÜXV Cn`moJr nS>Vo H$m?

darc H¥$Ë`mdéZ Ago {gÜX hmoVo H$s, {O ôcm Q>miwcm EH$_oH$m§da Xm~wZ
Yaë`mda AmnU AÞ nXmWm©À`m Mdrg ghO AmoiIw eH$Vmo. {O^ EH$ kmZ|Ðr` Amho
Ë`mda Q>oñQ>~S²>>g AgVmV ho AmnUmg _m{hV Amho. Q>oñQ> ~S²>gcm MwfHoo$ ( papillae)
AgVmV. Vr daÀ`m ~mOwZo CKS>VmV. Ë`mV Md H$i{dUmao kmZ H$U AgVmV.

EImÚm Amhma nXmW© {O ôda R>odë`mg Vmo {O ôìXmao óm{dV cmimV {_giVmo.
{O^ Q>miwcm Xm~ë`mg Amhma nXmW© Q>oñQ> ~S>gÀ`m ìXmamg Xm~wZ AmV OmD$Z MdrÀ`m
g§Ho$Vmg gwédmV H$aVo. hm g_mMma _o§Xþcm nmohmoMVmM _o§Xþ Mdrcm AmoiIVmo.

Imcrc âcmoMmQ>© Mdr g§~§Yr H$moUË`m _mJm©g {ZX}{eV H$aVmV?

SCERT T
ELA

NGANA



Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20 149

A

• Vm|S>mVrc cmiJ«§Wr H$m ©̀ H$arV Zgë`mg H$m` hmoVo?
• Md J«mhH$ ( taste buds) H$m ©̀ H$arV Zgë`mg H$m` hmoVo?

Vm|S> - EH$ MKiÊ`mMo §̀Ì Vm|S> - EH$ MKiÊ`mMo §̀Ì Vm|S> - EH$ MKiÊ`mMo §̀Ì Vm|S> - EH$ MKiÊ`mMo §̀Ì Vm|S> - EH$ MKiÊ`mMo §̀Ì (Mouth - the munching machine)

Oa Vmo§S>mVrc H$mhr XmV nS>co Va AÞ MKiÊ`mgmR>r gmò rñH$a Agoc H$m`?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-5

{dZoJma _Ü`o R>odcoco Mm°H$nrg/ISw> `m à`moJmìXmao AmnU AÞ H$m{dZoJma _Ü`o R>odcoco Mm°H$nrg/ISw> `m à`moJmìXmao AmnU AÞ H$m{dZoJma _Ü`o R>odcoco Mm°H$nrg/ISw> `m à`moJmìXmao AmnU AÞ H$m{dZoJma _Ü`o R>odcoco Mm°H$nrg/ISw> `m à`moJmìXmao AmnU AÞ H$m{dZoJma _Ü`o R>odcoco Mm°H$nrg/ISw> `m à`moJmìXmao AmnU AÞ H$m
MKimdo ? AÞ H$go {dÀN>rÞ hmoVo ho {eHw$ `m.MKimdo ? AÞ H$go {dÀN>rÞ hmoVo ho {eHw$ `m.MKimdo ? AÞ H$go {dÀN>rÞ hmoVo ho {eHw$ `m.MKimdo ? AÞ H$go {dÀN>rÞ hmoVo ho {eHw$ `m.MKimdo ? AÞ H$go {dÀN>rÞ hmoVo ho {eHw$ `m.(TO SHOW BREAK DOWN OF

FOOD BY USING THE MODEL OF CHALKPIECE KEPT IN VINEGAR)

EH$m ISw>Mo XmoZ VwH$S>o H$am. EH$m VwH$S>çmMo Iwn VwH$S>o H$am. Xþgè`m ISw>g VgoM
R>odm. XmoZ {~H$a ¿`m. qH$dm XomZ {_Zac dmQ>a ~m°Q>c KodwZ, darc ̂ mJmg H$mnwZ Q>mH$m.
AmVm Imcr Cacoë`m ^mJmg {~H$a åhUwZ Cn`moJ H$é eH$Vmo.

XomZ {~H$a KoD$Z AY} {dZoJma ^am. EH$mV chmZ chmZ VwH$S>o Ho$coc ISw>Mo VwH$S>o
Q>mH$m, Xþgè`mV Cacoë`m ISw>cm Q>mH$m. WmoS>m doi Z hcVm VgoM R>odm. VmgmZ§Va
{~H$aMo {Z[aúmU H$am.
• H$moUË`m {~H$a _Yrc ISy> cdH$a {daKicm? VwH$S>o VwH$S>o Ho$cocm ISw> H$m nwU©

ISw>Mm ^mJ?
darc à`moJmìXmao Ago g_OVo H$s, Amhmamg chmZ chmZ VwH$S>o H$aÊ`mMr

Amdí`H$Vm gm§JVo. åhUwZM Vm|S>mVM AmhmamMo chmZ chmZ VwH$S>o Ho$co Om{dV.  ̀ m_wio
AmhmamMm n¥ð>̂ mJmMo úmoÌ\$i dmTw>Z nMZmg _XV H$aUmè`m nXmWm©er {H«$`m H$aÊ`mgmR>r
gmhmæ`H$ R>aVo.
• Vm|S>mV AÞmMo ~marH$ ~marH$ VwH$S>o H$aÊ`mMr {H«$`m H$er KS>Vo?
• Vm|S>mVrc H$moUVo ^mJ `mV g_m{dï> AgVmV?
• H$moUH$moUË`m g§ñWm `m à{H«$ òV ^mJ KoVmV?

Amhmamg MmD$Z MKië`mg XmV \$ma Cn`moJr nS>VmV. ho Vwåhmcm _m{hV Amho.
Vm|S>mg AgUmao {d{dY n«H$maMo XmV nMZ {H«$ òV H$go _XV H$aVmV nmhþ `m.

Md ZmH$ {O^

_|Xþ cmi J«§Wr Md J«mhH$

Vm|S>

K«mZ J«mhH$
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-6
XmVm§Mm Z_wZm qH$dm MmQ©  ~Km. qH$dm Vw_À`m

{_ÌmÀ`m Vm|S>mVrc XmV ~Km. gd© XmV AmH$mamZo d
n[a_mUmZo gmaIo AmhoV H$m? Ë`mÀ`m AmH$mamer d
H$m`m©er H$mhr g§~§Y Amho H$m? XmVmÀ`m _m§S>UrÀ`m
nÜXVrMo dU©Z X§V gwÌ (Dental formula) H$aZo.
{Xcoë`m AmH¥¥$Vr AmYmao XmS>m, H$moUVo H$m ©̀ H$aVmV ¶mMm
{dMma H$am. Vwåhr chmZ dJm©V {eH$cmV H$s, nwT>À`m
XmVm§V {VúU H$S>m AgVmV. gwio XmVmg {VúU, Q>moH$Xma
H$S>m AgVmV Va XmT>m Am{U CnXmT>mg ~moWQ> (blunt)
d gnmQ> ^mJ AgVmo.

• nwT>À`m XmVmMo H$m ©̀ H$m` Agoc Ago Vwåhmcm dmQ>Vo?
• AÞ nXmWm©g ~marH$ MwU© H$aÊ`mgmR>r H$moUVo XmV Cn`moJ nS>VmV?
• Amhmamg \$mS>Ê`mgmR>r H$moUVo XmV Cn`moJr nS>VmV?
• X§V gwÌ åhUOo H$m`? Vw_Mo X§V gwÌ {chm?

 AmH¥$VrÀ`m AmYmao Imcrc Vº$mnwU© H$am.

XmVmMo Zm§dXmVmMo Zm§dXmVmMo Zm§dXmVmMo Zm§dXmVmMo Zm§d XmVm§Mr g§»`mXmVm§Mr g§»`mXmVm§Mr g§»`mXmVm§Mr g§»`mXmVm§Mr g§»`m XmVm§Mm AmH$maXmVm§Mm AmH$maXmVm§Mm AmH$maXmVm§Mm AmH$maXmVm§Mm AmH$ma XmVmMo H$m`©XmVmMo H$m`©XmVmMo H$m`©XmVmMo H$m`©XmVmMo H$m`©
Vº$mVº$mVº$mVº$mVº$m-2

 Vm|S>mVrc dc`mH$ma ñZm ẁy AÞmg _wInmoIirV T>H$cÊ`mg Am{U Vm|S>mV Jmoc
{\$a{dÊ`mg _XV H$aVmV. AÞmcm Z MmdVm {JiUo eŠ` Zmhr.åhUwZ XmV Amhmamg
MwU© H$aUo, MKiUo hr H$m_o H$aVo. AemàH$mao XmVmZo AÞmMo chmZ chmZ VwH$S>o H$aUo,
MKiZo `m {H«$ òg Md©U(mastication), åhUVmV. `m H$m_mgmR>r O~S>çmMo ñZm ẁ
AÞmcm XmVmImcr T>H$cwZ MmdUo Am{U MKiÊ`mMr {H«$`m H$aVmV. O~S>çmVrc ñZm ẁ
Amhma MKiVm§Zm O~S>çmcm da Imcr nwT>o _mJo hmcMmc H$aÊ`mg _XV H$aVm. Amhma
MKiVm§Zm \$º$ ImcÀ`m O~S>m da Imcr hmoV AgVmo. ho Vwåhr nm{hcoM Agmc. XmV
AÞmMm MKiÊ`mg d MwU© H$aÊ`mg _XV H$aVo. Va {O^ AÞmcm MmioV {_giwZ _wI
nmoIirV g_mZ nga{dÊ`mg _XV H$aVo. Vm|S>mMo ñZm ẁ AÞmcm AÞ ZirV T>H$ë`mg
_XV H$aVmV. 5dr H«o$Zr`c MoVmV§Vw O~S>çmVrc A§Va ñZm ẁÀ`m hmcMmcrg {Z §̀ÌU
H$aVmV.

AmH¥$Vr-3: XmVm§Mm H«$_AmH¥$Vr-3: XmVm§Mm H«$_AmH¥$Vr-3: XmVm§Mm H«$_AmH¥$Vr-3: XmVm§Mm H«$_AmH¥$Vr-3: XmVm§Mm H«$_

}
}}

gwioXmV (1)
CnXmT> (2)

XmT> (3)

nwT>oM XmV (2)
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• Vm§|S>mV Amhma AgVm§Zm cmi ómdmMo à_mU dmT>Vo?
• cmi ZgVm§Zm Amhmamg MKiÊ`mMr à{H«$`m KS>Vo H$m?
• cmimMo BVa H$mhr H$m ©̀ Amho H$m`?

AmVm AmnU H$mhr cmioMo H¥$Vr nmhþ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-7

{nR>mda cmimMm à^md {nR>mda cmimMm à^md {nR>mda cmimMm à^md {nR>mda cmimMm à^md {nR>mda cmimMm à^md (ACTION OF SALIVA ON FLOUR (ATA)
EH$ n[aúmU Zir KoD$Z Ë`mV AY} nmUr ^am. Ë`mV {M_wQ>^a {nR> {_gim. {nR>

{_gio n ª̀V Zircm hcdm. dmM ½cmgda {nR>mÀ`m {_lUmMo XomZ Mma W§o~ Q>mH$m. H$mhr
{Q>ŠM§a Am`moS>rZMo W|~ KoD$Z {nR>mMo {Z[aúmU H$am. ÐmdUmMm a§J {Zim H$mim hmoD$Z
Vo {nR>mÀ`m CnpñWVr Xe©{dVo.

AmVm Vo a§JrV {_lU XomZ g_mZ ^mJmV {d^mJm d XmoZ n[aúmm ZirV ¿`m.
EH$m n[aúmU ZirV cmc {_lU {_idm d Xþgè`mV H$mhrM {_giw ZH$m. 45
{_ZrQ>m§ZVa gOc Am òmS>rZ X«mdUmMm EH$ W|~ XomÝhr n[aúmU ZirV {_gim.
• ÐmdUmV H$mhr Var \$aH$ OmUdcm H$m`? H$m` \$aH$ OmUdcm Vo gm§Jm?
• Vm|S>mV Amhmamda AemM àH$maMr à{H«$`m KS>Vo H$m?

A{Z §̀ÌrV MoVmg§ñWm _wio cmiJ«§Wr cmi ñÌm{dV H$aVmV. cmim_wio AÞ Amocga
d {JiÊ`mg AZwHw$c hmoVo. Voìhm KmgmMm {MH$Q> Jmoim V`ma hmoVmo. ̀ mg ~mocg(bolus)
Ago åhUVmV. {O ôÀ`m gmhmæ`mZo {JiÊ`mÀ`m {H«$ òZo Vo Amhma dm{Q>Ho$_Ü ò OmVo.
cmioV Agcoco A_m`coO E§PmBåg (enzyme salivary amylase) _moR> _moR>çm {nï_`
nXmWm©g chmZ chmZ VwH$S>o AZwV énm§Va H$aVo.

gmYmaUV: gmIaoV ~XcZo {JiÊ`mg {H«$`m gwÜXm MoVmg§ñWoÀ`m g_Ýd`mZo H$m ©̀
H$aVo. ho {Z §̀ÌU _o§XþÀ`m ~wS>mcm(_oé§XS> Am{U BVa) ̂ mJmer AgVo. XmVmìXmao {O ôÀ`m
gmhmæ`mZo Amhmamg MKiwZ MwU© Ho$ë`m_wio AmhmanXmWm©Mo n[a_mU {Jië`mZwHw$c homVo.

• Amhma nXmWm©Mm n¥ð>^mJmMo à_mU dmT>ë`mZo H$m` cm^ hmoVmo?
• Amhmamg Z MKiVm {Jico Va H$m` n[aUm_  hmoVmV?
• cmimVrc A_m`coOMr Amhmamda {H«$`m KS>Ê`mgmR>r _mÜ`_mMm ñd^md H$gm

Agmdm?
• Vm|S>mV pH ~XcV AgoV Ago Vwåhmcm dmQ>Vo H$m?SCERT T

ELA
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-8

EH$m Vmgm§À`m AdYrZ§Va Vmo§S>mVrc nrEM VnmgUo EH$m Vmgm§À`m AdYrZ§Va Vmo§S>mVrc nrEM VnmgUo EH$m Vmgm§À`m AdYrZ§Va Vmo§S>mVrc nrEM VnmgUo EH$m Vmgm§À`m AdYrZ§Va Vmo§S>mVrc nrEM VnmgUo EH$m Vmgm§À`m AdYrZ§Va Vmo§S>mVrc nrEM VnmgUo (Testing pH of
mouth at intervals of one hour)

Vw_À`m agm`Zemó {eúmH$m§H$mSw>Z EH$ pH  H$mJXmg, a§J nÅ>rH$go ¿`m.
EH$ cmhZMm pH  nona KoD$Z Oô oda R>odm. Ë`mda Amcoë`m a§Jmcm a§JnÅ>rHo$er

OwidwZ nhm d pH  {H$§_V Zm|X H$am. XþnmaÀ`m OodUmZ§Va pH  nonacm {O ôda R>oD$Z
n[aúmU H$am. Vw_À`m n[aúmUmMr Zm|X ¿`m. Vw_À`m n[a{ecZmMr Vw_À`m {_ÌmÀ`m
{Z[aúmUmer VwcZm H$am. H$_rV H$_r Mma pH  Zm|Xr ¿`m.
• Vm|S>mVrc pH Mr gmYmaU qH$_V {H$Vr Amho? ho Amåcr` Amho H$m úmmar` Amho?
• pH _Ü ò H$mhr ~Xc KSw>Z Amcm H$m? Vmo ~Xc H$gm Pmcm?
• H$moUË`m  pH _Ü ò cmimVrc A_m`coOMr {H«$`m Mm§Jcr AgVo?
• {d{dY àH$maÀ`m AmhmamMo godZ Ho$ë`mg Vm|S>mVrc  pH H$er ŵ{_H$m ~OmdVo Vo

g§mJm?
{d{dY àH$maÀ`m AmhmanXmWm©g godZ H$aÊ`mÀ`m doir pH qH$_VrMr n[aúmm H$am.

MKiwZ {Jië`mZ§Va gwÜXm AgoM H$am.
Vw_À`m {Z[aúmUmMo Z_wX H$aÊ`mgmR>r Amdí`H$ nÅ>rH$m VwåhrM V`ma H$am. gd©

àH$maÀ`m nXmWm©cm EH$mM doir ImD$ eH$V Zmhr, Zm, åhUwZ Vº$m nwU© H$aÊ`mMr KmB©
H$é ZH$m. nwU© doi ¿`m. (pH qH$_V 7 OmñV Agë`mg úmma, pH- qH$_V 7 noúmm OmñV
Agë`mg Amåc,pH qH$_V 7 AgoV Va VQ>ñW Amho Ago g_Omdo).

darc n[aúmUmZwgma ñÌm{dV Pmcocm cmi Amhmamg úmma _mÜ`_mV ~XcÊ`mgmR>r
_XV H$aVo. cmioVrc A_m`coO Amhmamer {H«$`m H$aÊ`mgmR>r ho _mÜ`_ AZwHw$c
AgVmo.

AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:
ñHo$c ñHo$c ñHo$c ñHo$c ñHo$c  pH

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
• {Xdgm Pmonë`mZ§Va Vm|S>mVwZ cmi H$m {ZKVmo?

{ZemMa (Nocturnal animals){Odm~Ôc Vwåhr EoH$coM Agmc, Vo amÌrÀ`m doir g{H«$`
AgVmV. nU AmnU {Xdgm g{H«$` AgVmo d amÌr {dlm§Vr KoVmo. earamVrc gd© g§ñWm H$m_ H$aVm§Zm
g{H«$` AgVmV. åhUwZM _mZgmcm [XdmMa àmUr(diurnal animal) åhUVmV. Amncr nMZ g§ñWm
{Xdgm g{H«$` Agë`m_wio Vr AmhmamMm pñdH$ma H$éZ nMZ {H«$`m H$aÊ`mgmR>r V`ma AgVo. åhUwZM
{Xdgm Pmonr Joë`mg cmi Vm|S>m~mhoa òD$Z Cercm Amocm H$aVmo. Ago g§Ü`mH$mir KS>V Zmhr.
gmYmaUV: EH$m {XdgmV AmnU 1 Vo 1.5 {cQ>a cmi CËnÎmr H$aVmo.

• Vm|S>mV KS>Umè`m nMZ {H«$ òcm _XV H$aUmè`m {d{dY g§ñWm H$moUË`m?
• Vm|S>mVrc nMZ{H«$`m Pmë`mda AÞ Hw$R>o OmVo?
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AÞdm{hUrVwZ AÞmMm àdmg AÞdm{hUrVwZ AÞmMm àdmg AÞdm{hUrVwZ AÞmMm àdmg AÞdm{hUrVwZ AÞmMm àdmg AÞdm{hUrVwZ AÞmMm àdmg (Travel of food through oesophagus)

Vmo§S>mV MKicoco AÞ {JiÊ`mZo T>H$coco OmD$Z AÞdmhrUrV OmVo.
• {JiÊ`mgmR>r H$moUH$moUË`m g§ñWm {_iwZ H$m ©̀ H$aVmV?

Imcrc aoIm{MÌ AÞdm{hH$m§Mr aMZmË_H$, {H«$`mË_H$ JwUY_m©Mo dU©Z H$aVo.
aoIm{MÌmg nmhþZ Imcrc àíZmMr CÎmao Úm.

AÞdm{hH$mAÞdm{hH$mAÞdm{hH$mAÞdm{hH$mAÞdm{hH$m

AÞdm{hUrMr q^V ícoî_c
{MH$Q> nXmW© ñÌm{dV H$aVo

AÞdm{hHo$À`m noarñQ>mcrH$
McZm_wio AÞ OR>mamV OmVo.

hr cm§~ Zir AgwZ daMm ^mJ
J«gZrcm/Kñ`mcm OmoS>cocm AgVmo

ñZm ẁ ẁº$ Am{U cdMrH$ AgVo

AÞdm{hHo$À`m q^Vr Am§Hw$MZ
d àgaU nmD$Z cm§Q>mgmaIo

McZ {Z_m©U H$aVmV
ImcMm ^mJ OR>amcm OmoS>cocm

AgVmo.

• `m aoIm{MÌmìXmao AÞdm{hHo$Mr H$moUVr _m{hVr {_iVo?
• AÞdm{hH$mMr aMZm H$er Amho?
• AÞdmhrZrVwZ AÞ OR>amn ª̀V nmohmoMÊ`mgmR>r ícoî_ñVa H$gm _XV H$aVmo?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-9
AÞdm{hHo$V AÞ H$go àdmg H$aVo Vo nmhþ `m. (AÞdm{hHo$V AÞ H$go àdmg H$aVo Vo nmhþ `m. (AÞdm{hHo$V AÞ H$go àdmg H$aVo Vo nmhþ `m. (AÞdm{hHo$V AÞ H$go àdmg H$aVo Vo nmhþ `m. (AÞdm{hHo$V AÞ H$go àdmg H$aVo Vo nmhþ `m. (MAKING A MODEL OF

OESOPHAGUS TO OBSERVE HOW BOLUS MOVES FORWARD)
EH$ OwZr g¡H$c Q>çw~À`m VwH$S>m ¿`m. Q>çw~À`m AmVrc ~mOwZo Voc cmdm. VgoM

XmoZ ~Q>mQ>o KoD$Z ñdÀN> YwdwZ Ë`m da Voc cmdm. Z§Va ~Q>mQ>o Q>çw~_Ü ò Kmcm. AmV
Q>çw~cm Xm~V ~Q>mQ>çmcm Imcr T>H$cm. Q>çw~VwZ ~Q>mQ>o Imcr OmVm§Zm H$miOrnwd©H$
{Z[aúmU H$am.
• Q>çw~_YwZ ~Q>mQ>o Imcr CVaÊ`mgmR>r H$go Xm~mdo cmJVo? ̀ mV Voc ̀ mMàH$mao _XV

H$aVmV H$m?
• AÞdm{hHo$Vrc ñZm ẁgwÜXm AÞmcmImcr T>H$cÊ`mgmR>r ̀ mM àH$mao _XV H$aVmV H$m?
• nmB©nmìXmao ~Q>mQ>o KgaÊ`mV Voc H$go _XV H$aVo?
AÞdm{hUrc noarñQ>mcrH$ McZAÞdm{hUrc noarñQ>mcrH$ McZAÞdm{hUrc noarñQ>mcrH$ McZAÞdm{hUrc noarñQ>mcrH$ McZAÞdm{hUrc noarñQ>mcrH$ McZ(((((PERISTALIC MOVEMENT IN OESOPHAGUS)

AmH¥$Vr-6 ~Km. Amhma dm{hHo$Vrc AÞmÀ`m ñWmZmcm Amhma dm{hHo$À`m q^VrV
KS>Umè`m McUmMo {Z[aúmU H$am.

AmH¥ $Vr-5:AmH¥ $Vr-5:AmH¥ $Vr-5:AmH¥ $Vr-5:AmH¥ $Vr-5:
Potato in cycle
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• AmhmamÀ`m ~mocgMo ñWmZ H$go ~XcVo?
• Vwåhr Ho$coë`m ~Q>mQ>çmÀ`m à`moJ d òWrc AmH¥$Vrer

H$mhr gmå` AmT>iVo H$m`? Vo H$moUVo?
AÞdmhrH$mMr { §̂Vr KgaÊ`mg JwUY_© Agcoë`m {MH$Q>

nXmWm©Mr {Z_uVr H$aVo. Ë`mg ícoî_ (mucus)Ago åhUVmV.
ícoî_ ho VocmgmaIo H$m`© H$aV AÞdmhrH$mÀ`m q^Vrcm
hmZrnmgwZ aúmU H$aVo. `m_wio Amhma ~moc§g(bolus) Voc
cmdcoë`m ~Q>mQ>çmgmaIo AÞdmhrHo$V ghO KgaV Imcr
OmVo. `m gmo~VM Amhma ~moc§g _Yrc cmi Ë`mg ghO
OR>amV nmohmoMÊ`mgmR>r Cn òmJr nS>Vo.

AÞ d[hUrMr q^V XmoZ àH$mamÀ`m _D$ CVtZr ~Zcocr
AgVo. AmVrc ñZm`wMm WamV dc`mH$ma AmH$mamMo dAmH¥$Vr-6:~m ocgMr noarñQ>mcQ>rH$AmH¥ $Vr-6:~m ocgMr noarñQ>mcQ>rH$AmH¥ $Vr-6:~m ocgMr noarñQ>mcQ>rH$AmH¥ $Vr-6:~m ocgMr noarñQ>mcQ>rH$AmH¥ $Vr-6:~m ocgMr noarñQ>mcQ>rH$

hmcMmchmcMmchmcMmchmcMmchmcMmc

nS>{O^ da hcZo

AÞdmhrHo$Vrc ñ\$s̈ŠQ>a
ñZm ẁ Am§Hw$MZ nmdco

AmH§w$§MrV ñZm ẁ

pñ\¨$ŠQ>a {e{Wc Pmco

{e{Wc ñZm ẁ

OR>a

~mocg

~mhoarc ñZm ẁMm WamV ñV§̂ mH$ma AmH$mamMo ñZm ẁ AgVmV. dc`mH$ma ñZm ẁ AmHw§$MZ
nmdë`m da AmhmamÀ`m ~mocgÀ`m _mJÀ`m AÞdm{hUrMm ^mJ Aé§X homD$Z ~mocgMm
Imcr T>H$ë`mg Xm~ XoVo. ñV^mH$ma ñZm`wÀ`m ñZm`wÀ`m Am§Hw$MZm_wio AÞdm{hUrVrc
~mocgMm nwT>Mm ^mJmMr cm§~r H$_r hmoD$Z ZcrH$m é§X homVo. ~mocg nwT>o gaH$Vmo.
AemàH$mao ñZm`wÀ`m AmH§w$MZ d àgmUm_wio EH$ Va§Jr` McZ {Z_m©U hmoD$Z ~mocgcm
OR>amV T>H$coco OmVo. `m à{H«$`eog noarñQ>mcgrg (peristalsis) åhUVmV. ho
{Z`§ÌrV Am{U A{Z`§ÌrV MoVmg§ñWmÀ`m AmYrZ {Z`§ÌU Ho$co OmVo.
• AÝZdm{hHo$V Amhma ~mocgMr hmcMmc ghO homÊ`mg H$m` _XV H$aVo?

gmYmaUV: AÞ Z MKiVm qH$dm cdH$a Kmg KoD$ Z ò Agm g„m XoVmV? H$maU
H$m`? {dMma H$am?
OR>a EH$àH$maMo {_Šga Amho (OR>a EH$àH$maMo {_Šga Amho (OR>a EH$àH$maMo {_Šga Amho (OR>a EH$àH$maMo {_Šga Amho (OR>a EH$àH$maMo {_Šga Amho (Stomach the mixer and digester)

• AÞdm{hUrgmaIo OR>a EH$m ZcrH$m AmH$mamMo ZgwZ {nedr gmaIr H$m Amho?
• Ago Agë`mZo H$m` {H«$`m hmoVo?

_wInomIirV AÞ AgVm§Zm JmcmMo d {O ôVrc kmZMoVmV§Vw CÎmoOrV hmoVmV. MoVm
g§dXoZmÀ`m énmV g§Ho$V _|Xþcm nmohmoMVmV. `m g_mMmamMo _§oXþ {dícofU H$aVmo.
_|XþnmgwZ àgmarV Pmcocm g_mMma MmcH$ MoVmV§Vw (Motar nerves) ìXmao OR>mamÀ`m
q^§Vrn`ªV nmohmoMVmV. OR>aJ«§Wr CÎmoOrV hmoD$Z MR>aag óm{dVmV (gastric juice)
AÞ OR>amV nmohmoMVmV.

OR>amÀ`m q^Vr hm`Ś>moŠcmoarH$ AmåcmgmaIo ( hydrochloric acid (HCl)  ~cdmZ
Amåc d BVa OR>aag ñÌm{dVmV. ̂ wH$ cmJcr Voìhm gwÜXm AgoM KS>Vo. EH$Xm _i_i
dmTw>Z CcQ>r Pmcr H$s, Kí`mV OiOi H$aVo ho Vwåhr AZŵ dcoM Agmc. `m
OiOi H$aÊ`mMo H$maU H$m` Agoc? ho ñÌmd MoVmg§ñWmìXmaoM ñÌm{dco OmVmV.
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A

OR>amÀ`m ñZm ẁÀ`m AmHw§$MZm_wio AÞ, Amåc Am{U OR>aag AÞmV {_giVmV. ho
OR>aag AÝZmg _D$ d nmVi ÐdmV ~XcVo. `mg ImB©_ (chyme) (AY©dQ> nMcoco
AÞ) åhUVmV. H$mhr _moR>o àmoQ>rZ AUw gwÜXm OR>amV nMZ hmoD$Z gai nXmWm©V
~XcVmV.
• OR>amVrc ñZm ẁ§Zm {H«$`m H$aÊ`mg H$moU CÎmoOrVH$ H$aVo?
• AÞ MwU© H$aUo d {_giUo {h {H«$`m OR>a H$m H$aVo?

 OR>amV nMZmÀ`m eodQ>À`m Q>ßß`mV nmohmoMVmM OR>amÀ`m q^VrMo AmHw§$MZ àgaU
H$_r hmoVo. aº$mÀ`m H$moUË`m nXmWm©_wio OR>amMo AmH§w$MZ hmoVo Ago Vwåhmcm dmQ>Vo?
OR>amMo AmH§w$MZ H$_r Pmco H$s, OR>am{ZJ©_ pñ\¨$ŠQ>a ñZm ẁ (pyloric sphincter)
{e{Wc hmoVmV. (ho ñZm ẁ OR>a Am{U chmZ AmVS>çmÀ`m OmoS>rda AgVmV) `m_wio
AY©dQ> nMcoco AÞ (chyme) Am§ÚA§Ìm_Ü ò (duodenum) hiw hiw WmoS>o OmVo.
• AY©dQ> nMcoco AÞ H$_r n«_mUmV OR>amVwZ Am§ÚA§ÌmV  (duodenum) H$m

nmohmoMVo?
noarñQ>mcQ>rH$ {H«$`oV (Peristalsis) AÞ Agcoë`m {R>H$mUÀ`m _mJÀ`m ñZm`wMo

Am§Hw$MZ hmoVo. åhUwZ AÞmÀ`m nwT>Mo ñZm`w {e{Wc hmoVmV. ̀ m {H«$`o_wio AÝZmda Xm~

nSw>Z OR>amìXmao nwT>o T>H$coco OmVo. ñZm`w_Ü`o Va§Jmà_mUo AmHw§$MZ àgaUm_wio AÞ nwT>o
T>Hcoco OmVo.
•  no[añQ>rcgrg {H«$`oV H$moUH$moUVo ^mJ gh^mJr AgVmV?
• noarñQ>mcrgrg H$moUË`m {XeoZo KS>Vo? (AÞdm{hUrÀ`m H$moUË`m eodQÀ`m ̂ mJmnmgwZ

gwédmV hmoVo)?
• Oa noarñQ>mcrgrg {H«$`m {déÜX {XeoZo Pmë`mg H$m` hmoVo?

CcQ>çm hmoV AgVm§Zm AY©dQ> nMcoco AÞ AÞdm{hUrVwZ _mJo Xm~Ê`mg Vwåhr
nm{hcoM Agmc. AmH¥$Vr -7 _Ü`o Aem {déÜX {XeoVrc no[añQ>mcrgrg hmcMmcrÀ`m
{XeoZo AmoiIm. PmS>mImcr qH$dm Hw$R>ohr ad§W H$aUmar Jm` / åh¡g/~¡c nm{hcmV
H$m? ad§W H$aVm§Zm Hw$R>ohr Ë`mÀ`m _mZoMo d Kñ`mMo [Z[aúmU H$am. Vwåhmcm KemVwZ
Vm|S>mV H$mhrVar Amcoco {Xgoc. Vm|S>mV Amë`mda Vo MmdVrc Vo H$mhrZgwZ AÝZmMo
~mocg Amho Oo OR>amÀ`m OdiÀ`m ^mJmnmgwZ Vm|S>mn`ªV `oVo. ho åhUOo hr {déÜX
{XeoZo KS>Umar noarñQ>mcrgrg hmcMmc Amho. Jm`/~¡cr åher gma»`m àmÊ`mV hr

n wT > o  hmcMmc H $aU o
Propulsion: noarñQ>m°crH$
McZo AÝZmg EH$ {R>H$mUmhþZ
Xþgè`m {R>H$mUr hc{dVmV.

MwU© H$aUo (Grinding): OR>amVrc
noarñQ>m°crH$ hmcMmc, ñZm ẁMr
hmcMmc doJd§V Agë`mZo AÞ AÞ
_D$ hmoVo.

AmH¥$Vr-7: µOR>mamVrc noarñQ>mcQ>rH$ hmcMmcAmH¥$Vr-7: µOR>mamVrc noarñQ>mcQ>rH$ hmcMmcAmH¥$Vr-7: µOR>mamVrc noarñQ>mcQ>rH$ hmcMmcAmH¥$Vr-7: µOR>mamVrc noarñQ>mcQ>rH$ hmcMmcAmH¥$Vr-7: µOR>mamVrc noarñQ>mcQ>rH$ hmcMmc

AmÚA§Ì PS>n
~§X Pmcr

AmÚA§Ì PS>n
WmoS>r CKS>cr

AmÚA§Ì PS>n
CKS>cr

_mJo Xm~Zo (Retropulsion):  ñdën à_mUmV
ImB©_cm Am§ÚA§ÌmV nmR>{dVo. Ë`mMdoir Cacoco
AÞ nXmW© AmUIr nMZ hmoÊ`mgmR>r naV OR>amV
T>H$coco OmVmV.
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{H«$`m gd© gmYmaU Agcr Var ad§V H$aUmè`m àmÊ`mV (Ogo Jm`/åh¡g) OR>am_Ü ò
A{YH$Mr {nedr AgVo Á`m_Ü ò KmB©KmB©Zo {Jicoco AÞ gmR>dwZ amhVo. _mZdmV ad§V
{H«$`m hmoV Zmhr nU CcQ>r hmoÊ`mMr {H«$`m homVo. hr \$º$ AZmdí`H$ nXmW© OR>amVwZ
~mhoa Q>mH$Ê`mgmR>r aúmU n«{V{H«$`m Amho.nMZ {H«$`m Vm|S>mVwZM gwé hmoVo ho AmnUmg
_m{hV Amho. AÞdmhrUrVwZ AÞ àdmg H$aVm§Zm nMZ {H«$`m KS>Umè`m àË òH$ Q>ßß`mV
H$mhr doi cmJVmo. nMZ g§ñWoV AÝZmMr hmcMmc EH$mM nÜXVrZo g_mZ H$mcmdYrV
KS>V ZmhrV. H$mcmdYrÀ`m VŠË`mV nmhþ `m.

OR>a [aH$m_o hmoUoOR>a [aH$m_o hmoUoOR>a [aH$m_o hmoUoOR>a [aH$m_o hmoUoOR>a [aH$m_o hmoUo chmZ AmVS>o [aH$m_o hmoUochmZ AmVS>o [aH$m_o hmoUochmZ AmVS>o [aH$m_o hmoUochmZ AmVS>o [aH$m_o hmoUochmZ AmVS>o [aH$m_o hmoUoQ >¸o $dmarQ>¸o $dmarQ>¸o $dmarQ>¸o $dmarQ>¸o $dmar

4 Vo 5 Vmg 30 Vo 40 Vmg
(_moR>`m AmVS>çmVwZ àdmg)

EHw$U 100%

2.5 Vo 3 Vmg 2 .5 Vmg50%

Vº$m Vº$m Vº$m Vº$m Vº$m -3

darc gd© gamgar A§H$ AmhoV. AÞnXmWm©Mr hmcMmc àË`oH$ ì`º$s ì`º$s
doJdoJir AgVo. ho AÞmMm àH$ma doi `mda Adc§~wZ AgVo d ~XcV AgVo.

Amnco OR>a EH$m {d{eï> ì`mnmMr {nedr Zmhr Va Vr {ñWVr ñWmnH$ (elastic)
{nedr gmaIr aMZm Amho. AmnU godZ H$arV Agcoë`m AÞmZwgma OR>amMm AmH$ma
dmT>Vmo. VgoM Amhma nXmWm©À`m AmH$mamZwgma OR>aag ñÌm{dV hmoVmV. Oa AÞmMm
g§~§Y ZgVm§Zm OR>aag {Za§Va ñÌm{dV hmoV Agoc Va Vo OR>amÀ`m q^Vr Zme H$aVmV.

 OR>amV ~cdmZ Amåc ómdrV hmoVo. OR>amÀ`m q^VrVwZ ñÌm{dV hoS´>moŠcmoamB©S>
Amåc (HCl) Amnë`m earamVrc hmS>mcm gwÜXm nMZ H$é eH$VmV. _J OR>a
ñdV:À`m Amåc ñÌmdmnmgwZ ñdV:Mo H$go aúmU H$aVmV? ho g_OwZ KoÊ`mgmR>r
Imcrc H¥$Ë` H$é `m.

XomZ {hado nmZ KoD$Z EH$m nmZmg noQ´>mocr`_ Oo„r dmOcrZ cmdm. Xþgè`m
nmZmcm VgoM R>odm. EH$ XmoZ W|~ ~chrZ Amåcmg XomÝhr nmZmda Q>mH$m. AÜ`m©VmgmZ§Va
XomÝhr nmZmMo {Z[aúmU H$am.
• nmZmV H$emàH$maMm ~Xc {Xgcm? H$moUVm Zmhr? H$maU H$m`?
• AmåcmÀ`m à^mdmnmgwZ nmZmMo aúmU H$moU Ho$co?
• H$moUË`m nmZmV \$aH$ AmT>iwZ Amcm?

OR>amÀ`m { §̂VrÀ`m H$mhr noer OR>amÀ`m AmVë`m ~mOwZo AgVmV. Ë`m AmåcmnmgwZ
OR>amMo aúmU H$aVmV. nmZmda  cmdcoë`m noQ´>mocr`_ Oo„rMo H$m`© OR>amVrc ícoî_c

à`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vrà`moJemim H¥$Vr
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A

Wamà_mUo AgVo. ícoî_c Wa Agë`m_wio OR>a ñdV:À`m Amåc ñÌmdmnmgwZ ñdV:Mm
~Mmd H$aVo.
OR>amnmgwZ Vo AmVS>çmn`§©VMm AÞmMm àdmg OR>amnmgwZ Vo AmVS>çmn`§©VMm AÞmMm àdmg OR>amnmgwZ Vo AmVS>çmn`§©VMm AÞmMm àdmg OR>amnmgwZ Vo AmVS>çmn`§©VMm AÞmMm àdmg OR>amnmgwZ Vo AmVS>çmn`§©VMm AÞmMm àdmg (TRAVEL OF  FOOD

FROM THE STOMACH TO THE INTESTINE)
AÞ OR>amnmgwZ chmZ AmVS>çmV àdoe H$aVm§Zm Vo agmgma»`m {_lUmgmaIo

AgVo. chmZ AmV§S>çmV àdoe H$aVm§Zm AmhmamMm Amåcr` ñd^mdmMm goH«o$Q>rZ
(secretin)Am{U H$mocrgrñQ>moH$m`ZrZ(cholecystokinin) ZmdmÀ`m hm_m}Ýgcm óm{dV
H$aVo. hm_m}Ýg, ñdmXþqnS>, `H¥$V Am{U chmZ AmVS>o `mg CÎmoOrV H$éZ ñdmXþag,
OR>aag Am{U g¸$g B§Q>arŠg (succus entericus.)

chmZ AmVS>çmVrc Am§ÌMwfH$ ( villi) nmofH$mMo {ZdS>H$ emofU H$aVmV. AmVS>çm§À`m
q^Vr \$º$ gwú_ nmofH$ nXmWm©ZmM Ë`mVwZ OmD$ XoVmV d ‘moR>o nmofH$ nXmW© CaVmV.
ßbmO‘m ‘|~«oZ ‘YyZ AZwMo dhZ H$go hmoVo ¶mda MMm© Ho$br Amho. ¶mMr bhmZ
AmVS>çmÀ¶m emofZ nÕVrer VwbZm H$am.
• chmZ AmVS>o c§m~ Am{U Jw§S>micoco H$m AgVmV Ago Vwåhmcm H$m dmQ>Vo?
• chmZ AmVS>çmV emofU H$go homVo?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-10

nonaMr Zir Am{U Xþ_S>coco nona nonaMr Zir Am{U Xþ_S>coco nona nonaMr Zir Am{U Xþ_S>coco nona nonaMr Zir Am{U Xþ_S>coco nona nonaMr Zir Am{U Xþ_S>coco nona (((((PAPER TUBE AND FOLDED PAPERS)
10 20go._r. _mnUmMm EH$ MmQ>© nona ¿`m. EH$ MmQ>© nona ¿`m. Ë`mMo Jw§S>miwZ

XmoZ {MQ>H$mdwZ Zir ~Zdm. AmVm  20 20 go._r. _mnUmMm AmUIr EH$ MmQ>© nona
¿`m. Ë`mcm gwÜXm da Ho$ë`m à_mUo Zir V`ma H$am. Ë`mg n{hë`m ZirV ~gdm.
~gdw eH$VmV H$m`? AmVm  20 20 go._r. _mnmMm AmUIr EH$ nona ¿`m. Ë`mcm
AmH¥$VrV XmI{dë`mà_mUo eŠ` VodT>çm KS>çm nmS>m. XomZ H$S>m§Zm {MQ>H$mdwZ Zir
~Zdm. Aem àH$mao Vw_Mo KS>çmMr  Zir V`ma hmoVo. Ë`mg n{hë`m ZirV ~gdm.~gdw
eH$Vm H$m`?

AmH¥$Vr-9: chmZAmH¥$Vr-9: chmZAmH¥$Vr-9: chmZAmH¥$Vr-9: chmZAmH¥$Vr-9: chmZ
AmVS>çmVrc gwú_MwfH$AmVS>çmVrc gwú_MwfH$AmVS>çmVrc gwú_MwfH$AmVS>çmVrc gwú_MwfH$AmVS>çmVrc gwú_MwfH$

B©{n{W{c`_

aº$Ho$edmhrUr

ícoî_
ícoî_ J«§§Wr

qc\$ J«§Wr
(lymphatic
system)

• XmoÝhr Zircm dmnacoë`m H$mJXmÀ`m úmoÌ\$imMr VwcZm H$éZ
~Km. úmoÌ\$imV \$aH$ AmT>icm H$m? Oa AmT>cm Va H$maUo
gm§Jm?
chmZ AmVS>çm§À`m AmVrc àVcmV hOmam| g§» òV ~moQ>mgma»`m

    aMZm AgVmV. `mg A§mÌMwfH$ (villi) Ago åhUVmV.
• `m ~m|Q>mgma»`m aMZoMm MmQ>© nonaÀ`m KS>çmVrc g§~§Y H$m`

Amho?
chmZ AmVS>çmÀ`m AmVrc àVcmVrc A§mÌMwfH aMZm AmVrc

q^VrMo úmoÌ\$i dmT>{dVmV. Z§Va `m àH$maÀ`m KS>çmg Amhma
OmñV doi amhþZ earamVrc J«hZ H$aÊ`mMr úm_Vm dmT>Vo.
• òWo KS>Umè`m {H«$`mV H$moUH$moUË`m g§ñWm {_iwZ H$m ©̀ H$aVmV?
•  Ë`m gd© g§ñWm nMZ _§S>imV {_iwZ H$m ©̀ H$aVmV Ago dmQ>Vo

H$m? H$m Zmhr?

AmH¥$Vr-8: nonaAmH¥$Vr-8: nonaAmH¥$Vr-8: nonaAmH¥$Vr-8: nonaAmH¥$Vr-8: nona
ZirZirZirZirZir
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AÞ Zir e[aamVrc gd© A§Va Ad`dmnoúmm EH$m {d{eï> aMZoMr AgVo. H$maU
~mø OJmVwZ AmnU KoVmo. Ë`m AÞm_wio {d{dY ̂ m¡{VH$ agm`{ZH$ CÔrnU (stimuli)
`mg {Vd« à^m{dV H$aVmV. ̀ m_wio ñZm ẁMr aMZm,MoVmaMZm§Mm g_Ýd` gmYV KS>Umè`m
AZoH$ hmcMmcrMo {Zdmg åhUwZ AmVS>çm§Mm {dH$mg Pmcm. nMZ emofU {dgO©Z
{H«$`oV OR>aag {_giUo AmhmanXmWm©g AÞdm{hHo$V T>H$cZo `mV hm JwUY_© {XgwZ
`oVmo.

OR>amVrc MoVmg§ñWm MoVmnoerMr AgwZ AË §̀V g§Šcrï> Aem MoVm OmirZo ~Zcocr
AgVo. emók `m g§ñWocm Xþgam _|Xþ åhUVmV.

 earamVrc aomJ{ZamoYH$ à{Vñn§XZmg Xþgam _|Xþ H$go H$m`© H$adwZ KoVmo ̀ m A§emda
Iwn g§emoYZ Mmcw Amho. aomJ{ZamoYH$ g§ñWm 70% n`ªV AÞdm{hUrV `oUmè`m
amoJH$maH$mg Zï> H$éZ ~mhoa nmR>{dÊ`mÀ`m {H«$`mda H§§oÐrH¥$V Amho.

 nMZ g§ñWoVrc AmVS>çmV H$amoS>moo ~°ŠQ>oar`m nMZ g§ñWoVrc noerer H$go AZwg§YmZ
H$é eH$V AmhoV. emók ̀ mMm emoY KoÊ`mÀ`m à`ËZmV AmhoV. Iomcda {dMma Ho$cm
Va OR>amVrc MoVmnoerMo Omio g_wXm` Ho$di nMZ{H«$`m KS>{dUo  qH$dm H$Yr H$Yr
^wHo$Mr OmUrd H$éZ XoÊ`mgmR>r g§Hoo$VnmR>{dUo `mgmR>rM _`m©XrV Zmhr Va _w»`
g_mMmamg nmR>{dÊ`mè`m Ý ẁamoQ´>mÝg{_Q>g© ( neurotransmitters) {Z{úmá AgVo ho
_m{hV hmoVo.Xþgam _o|Xþ åhUwZ AmoiIë`m OmUmè`m OR>amVrc MoVmg§ñWm H$dR>rVrc
_moR>çm _|Xþer OmoS>cocr AgVo. ho WmoS>o Amnë`m _mZgrH$ pñWVrÀ`m {ZU©` H$aUo Am{U
earamVrc H$mhr amoJm§Mm {ZU©̀  H$aÊ`mg _w»` ŵ{_H$m ~OmdVo.
• _mZgrH$ VmZ dmT>ë`mg hJdZ cmJUo `mgmaIr n[apñWVr Vwåhr AZŵ dcmM

Agmc. ho AmnUmg H$m` Xe©{dVo.?
Xþgè`m _|XþMm à^md {H$Vrhr Agcm Var hm {dMma H$aUo qH$dm {ZU©` KoUo

`mgmaIr H$m_o H$é eH$V Zmhr. AÞdmhrH$m nmgwZ JwÔìXmamn ª̀V gw_mao 9 _rQ>a
cm§~rMr nMZ M§oVmg§ñWm(enteric nervous system) _Yrc AZoH$ MoVmnoer WamÀ`m
énmV nMZg§ñWoÀ`m q^VrV ~wS>coco AgVmV. `mV Odinmg 100 {_cr`Z MoVmnoer
~wSw>Z AgVmV. hm MoVma‚mw qH$dm n[aYr MoVmg§ñWm MoVmnoerÀ`m g§»`ohþZ OmñV AgVo.
nMZ MoVmg§ñWm hm _hm MoVmnoerMm g_wXm` nMZ g§ñWoÀ`m AmVë`m OJmV AmVco OJ
Ë`mVrc nXmWm©{df`r _m{hV H$aÊ`mgmR>r AZŵ d KoÊ`mgmR>r Cn òmJr nS>Vo. AÞmg
chmZ chmZ AZwV {dpÀN>Þ H$aUo, nmofH$mg J«hZ H$aUo Am{U g_Ýd` H$aÊ`mgmR>r
AZoH$ agm`{ZH$ nÜXVr, `m§{ÌH$ {_lUr H$aU nÜXV, ñZm ẁMo c`~Õ AmH§w$MZ EH$m
_mJwZ EH$ nMZ {H«$`mÀ`m gd© {H«$`m KS>V AgVmV.

Xþgam _o§Xþ ñdV:Mr, ñd§`à{Vñn§XZ, kmZ|Ðr` eº$s Agë`m_wio nMZ g§ñWoer
g§~§YrV {H$VrVar H$m_o _|Xþer g§~§Y ZgVm§Zm ñdV§ÌnUo KS>VmV. nMZ g§ñWoV nXmW©
ghOnUo AmV òÊ`mg ~mhoa OmÊ`mg òm½` hr g§ñWm g§Šcrï>nUo Agw eH$Vo Agm
emókm§Mm A§XmO Amho.
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A

• chmZ AmVS>çmVwZ H$m` ~mhoa òVo?
• ì`W© nXmWm©Mo {dgO©Z da XmI{dë`mà_mUo XomZ _mJ©X{e©H$mZo hmoVo. Ë`mn¡H$s \$º$

chmZ AmVS>çmìXmao KS>Umar à{H«$`m H$moUVr?
Mhm Jmië`mda {ZKmcocr Amocr nÎmr {\$ëQ>a nona _Ü`o KD$Z nwS>r ~m§Ym. Z§Va

Ë`mcm hiwZ Xm~wZ nwSr CKSw>Z ~Km H$m` {Xgoc? {\$ëQ>a nonaZo Amoë`m nÎmrcm nmUr
emofwU KooVco Zm.

Ë`mM à_mUo ì`W© nXmW© _moR>çm AmVS>çmV nmohmoMë`mda Ë`mVrc nmÊ`mcm _moR>çm
AmVS>çmÀ`m q^VrìXmao emofco OmVo. no[añQ>mcoQ>rH$ ( peristaltic) Va§J ì`W©nXmWm©g
chmZ AmVS>çmVwZ nwd© àJwXm(rectum) _Ü ò OmVo. _moR>çm AmVS>çmMr H$mocZ(colon)
À`m S>mì`m ~mOwcm _c gmR>dwZ R>odÊ`mÀ`m Q>mH$s à_mUo H$m_ H$aVo. `mV nmÊ`mMo
nwZ:emofU hmoVo. Cacocm ì`W© nXmW© _moR>çm AmVS>çmÀ`m eodQ>À`m ̂ mJmVrc  n«JwXm_Ü ò
gmR>{dco OmVo. {ndù`m a§JmMm `m XþJ©Y Agcoë`m nXmWm©g _c ( faecal mass)
åhUVmV. eodQ>r hm e[aamVwZ JwX ìXmam_mJ© ~mhoa {dgOuV Ho$cm OmVmo.

ì`W©nXmWm©Mo {dgO©Zì`W©nXmWm©Mo {dgO©Zì`W©nXmWm©Mo {dgO©Zì`W©nXmWm©Mo {dgO©Zì`W©nXmWm©Mo {dgO©Z

nmUr, cdU Am{U `war`m gma»`m AnMZ
Pmcoë`m ì`W© nXmW© aº$mìXmao _wÌqnS>mH$S>o, ËdMoH$S>o
OmVo VoWwZ {dgO©V Ho$co OmVo.

Z nMcoco AÞ nXmW© em¡MmÀ`m énmV ~mhoa
nS>VmV

nwd© àJwX

ñ’$t³Q>a

JwXìXma

AmH¥$Vr-10:EZc pñ\¨ $½Q>aAmH¥ $Vr-10:EZc pñ\¨ $½Q>aAmH¥ $Vr-10:EZc pñ\¨ $½Q>aAmH¥ $Vr-10:EZc pñ\¨ $½Q>aAmH¥ $Vr-10:EZc pñ\¨ $½Q>a

• _c{dgO©Zmcm earamVrc H$moUVm ̂ mJ {Z §̀{ÌV H$aVmo?
• hr {H«$`m {Z §̀{ÌV Amho H$m A{Z`{ÌV Amho? H$maU

H$m`?
_moR>çm AmVS>çmÀ`m eodQ>À`m ^mJmV XomZ ñZm`wMo Wa

AgVmV. Vo _c {dgO©Zmg _XV H$aVmV. Ë`mn¡H$s EH$
ñZm ẁ Wa {Z §̀{ÌV d EH$ A{Z §̀{ÌV AgVmo. hr ñZm ẁ̀ wº$
aMZm JwXìXmao ~§X d CKSo H$aÊ`mg _XV H$aVmV. Ë`maMZog
anal sphincter Ago åhUVmV.

• AÞZcrHo$V Hw$R>oVar A°Zc pñ\¨$ŠQ>a AmhoV H$m? Hw$R>o AmhoV?
g_Om EImX²m ì`º$sZo earamÀ`m Amdí`H$Vonoúmm OmñV nmUr Zoco Va Vo OmñVrMo

nmUr earam~mhoa H$go H$mT>co OmVo?
AmVmn ª̀V AmnU {d{dY g§ñWm EH${ÌV H$m ©̀ H$arV nMZ {H«$ òcm _XV H$aVmV

ho nm{hcmoV. {h à{H«$`m `mo½` [aVrZo nma nmS>Ê`mgmR>r Amdí`H$ eº$s H$moUm H$Sw>Z
{_iVo?
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• AmVS>çmVwZ aº$mV nmohmoMcoco nMZ Pmcoco nXmW© H$m` hmoVmV?
AÞmnmgwZ eº$s {_i{dÊ`mgmR>r AÞmMo AmŠgrH$aU ìhmdo cmJVo. ̀ mgmR>r ídmg

{H«$`m (ídgZ) KS>mdo cmJVo. `m à{H«$ òV AÞmnmgwZ eº$s H$er ~mhoa nS>Vo?
ídmgmìXmao AmŠgrOZ \w$â\w$gmÀ`m dm`wH$mofmVwZ aº$mV OmVo. VoWwZ cmc aº$ noerV
àdoe H$éZ earamVrc gd© noetZm AmŠgrOZ dm`wMm nwadR>m Ho$cm OmVmo. Ë`mMdoir
aº$mVrc H$m~©ZS>m` AmŠgmB©S> dm ẁ \w$â\w$gmVrc dm ẁ H$mofmV nmohmoMVmo. CÀN>dmg{H«$ òV
Vo H$m~©ZS>m` AmŠgmBS> dm ẁ ~mhoa nmR>dcm OmVmo. noerVrc nmofH$ nXmWm©Mo AmŠgrH$aU
(oxidized) hmodwZ eº$s ~mhoa nS>Vo.
• V`ma Pmcocr eº$s Hw$R>o gmR>{dcr OmVo?
• Amnë`m earamV A{YH$ à_mUmV Agcoco cdZ ~mhoa nmR>{dÊ`mgmR>r H$moUVr

ì`dñWm Amho?
• earamVrc cdU H$moUË`m _mJm©Zo ~mhoa `oVmV?

ídmg, CÀN>dmg {H«$`mìXmao AmnU gVV ídgZ H$arV AgVmo. `m A{Z §̀{ÌV
{H«$ òcm ñd §̀McrV MoVmg§ñWmVrc _|éX§S (Medulla oblongata){Z §̀{ÌV H$aVo. ídgZ
KS>Vm§Zm ídmgnQ>cm§À`m (diaphragm)hmcMmcrZo \w$â\w$gm_Ü ò AmHw§$MZ àgaU hmoVo.

AmŠgrOZ \w$â\w$gmìXmao aº$àdmhmV OmVo. gd© noetZm aº$nwadR>m H$aÊ`mgmR>r
AmŠgrOZ aº$mV {_giwZ eara^a àgmarV ìhmdm cmJVmo. hr {H«$`m H$er KS>Vo?
åhUwZ nMZ{H«$`m hr AZoH$ A§JmZr ~Zcocr g§Šcrï> {H«$`m Amho.

Vm|S>mnmgwZ JwXìXmamn`ªV ì`mncoë`m AÞZirV nMZ{H«$`m hmoV Agcr Va `m
ídgZ aº$m{^gaU g§ñWm, MoVmg§ñWmer g_Ýd` AVr Amdí`H$Vm Amho. Zmhr Va
AÞmMo AmŠgrH$aU Am{U nXmWm©Mo dhZ ( Oo eº$s CËnÞmgmR>r AVr Amdí`H$ Amho)
homUma Zmhr. Aem àH$mao EH$_oH$m§da AmYmarV {H«$`m ~§X nS>VmV.

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?

J«ocrZ, coßQ>rH$, MdJ«mhH$, agm`Z J«mhH$, MwfH$, Amhma ~mocg, noarñQ>mcgrg,J«ocrZ, coßQ>rH$, MdJ«mhH$, agm`Z J«mhH$, MwfH$, Amhma ~mocg, noarñQ>mcgrg,J«ocrZ, coßQ>rH$, MdJ«mhH$, agm`Z J«mhH$, MwfH$, Amhma ~mocg, noarñQ>mcgrg,J«ocrZ, coßQ>rH$, MdJ«mhH$, agm`Z J«mhH$, MwfH$, Amhma ~mocg, noarñQ>mcgrg,J«ocrZ, coßQ>rH$, MdJ«mhH$, agm`Z J«mhH$, MwfH$, Amhma ~mocg, noarñQ>mcgrg,
ImB©_, nm`cmoarH$, ñ\$s¨ŠQ>a, gwú_MwfH$, _|éX§S> ImB©_, nm`cmoarH$, ñ\$s¨ŠQ>a, gwú_MwfH$, _|éX§S> ImB©_, nm`cmoarH$, ñ\$s¨ŠQ>a, gwú_MwfH$, _|éX§S> ImB©_, nm`cmoarH$, ñ\$s¨ŠQ>a, gwú_MwfH$, _|éX§S> ImB©_, nm`cmoarH$, ñ\$s¨ŠQ>a, gwú_MwfH$, _|éX§S> (Medulla oblongata) , Brain stem.

• Amhma ì`d{ñWV nMZ hmoD$Z, emofU hmoD$Z, eº$s {Z_m©U hmoÊ`mgmR>r godZ Ho$coco AÞ chmZ
chmZ AZwV énm§Va Pmco nm{hOo.

• _mZdr nMZ g§ñWoV ñZm`w d MoVmg§ñWm XomÝhr ^mJ KoVmV.
• nMZ g§ñWoVrc MoVmg§ñWoV gw_mao 100 _rcr`Z MoVmnoer AgVmV. Ë`m ñZm`wÀ`m AmHw$MZ, àgaU,

nMZ Am{U nmofH$ËdmMo emofU, Amhma-Amhma ZcrHo$Vrc BVa {H«$`m§Zm g_Ýd`rV H$aVmV.
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A

• OR>amVrc ómdrV hmoUmao Jo«crZ ZmdmMo hm_m}Ýg ^wHo$À`m g§doXZm {Z_m©U H$aÊ`mg H$maUr^wV Amho.
coßQ>rZ ZmdmMo Xþgao hm_m}Ýg ^wH$ _maVo.

• {O^ocm Q>miwer Xm~ë`mg Md AmoiIw `oVmo.
• Md,dmg, `mMm OdiMm g§~§Y Amho. ZmH$ Am{U {O ôdarc agm`Z J«mhH$ MwfH$, g§Ho$Vmg _|XþH$S>o

nmohmoM{dVmV. Ë`mìXmao dmg, Md AmoiIw eH$Vmo.
• cmi úmmar` _mÜ`_mMm AgVmo d {nï>_` nXmWm©Mo nMZ H$aÊ`mg _XV H$aVmo. ñd §̀McrV MoVmg§ñWmÀ`m

qZ`§ÌUm AmYrZ cmiJ«§Wr AgVmV. cmim_wio AÞ Amocga hmoD$Z {JiÊ`mg gmono OmVo.
• _wInomIirVrc ñZm`w`wº$ ^mJ åhUOo {O^ hmo`. hr Md nmhÊ`mMo B§{Ð` Amho. _wI nomIirV

Amhmamcm hcdrZo, {_i{dUo,{JiUo hr H$m_o {O^ H$aVo.
• {JiÊ`mÀ`m g§~§YrV g_Ýd` _|XþÀ`m ImoS>mVrc (Brain stem.) {JiÊ`mÀ`m H|$ÐmAm{YZ AgVo.
• nMZg§ñWoVrc Am§Hw$MZ d àgaUm_wio Va§Jmà_mUo hmcMmc hmoD$Z AÞmg nwT>o T>H$cÊ`mÀ`m {H«$`og

noarñQ>mcgrg åhUVmV. ho ñZm ẁMo Va§J gd© nMZg§ñWoV àdmg H$aVmV. noarñQ>mcrgrg cm ñd §̀McrV
g§ñWm Am{U nMZ MoVmg§ñWm {Z`{ÌV H$aVo.

• ñZm`wÀ`m AmHw$MZm_wio OR>amVrc Amhma nwU© Ho$cm OmD$Z AY©KZ AY©dQ> nMcocm nXmW© V`ma hmoVmo
`mg ImB©_( chyme)åhUVmV. A§mÚA§ÌmV(duodenum) ImB©_À`m àdoemg {Z §̀{ÌV H$aUmè`m ñZm ẁg
nm`cmoarH$ ñZm ẁ (pyloric sphincter.) åhUVmV.

• ~cdmZ Amåc  (HCl) OR>amVrc pH  cm Amåcr` R>odVo d àmoQ>rZcm nMZ H$aUmè`m nmMH$agmg
{H«$`m{ec H$aÊ`mgmR>r _XV H$aVo.

• OR>amVrc nmMH$ag AmhmamMo nMZ H$éZ _D$ {_lU V`ma H$aVmV Aem AY©dQ> nMcoë`m AY©KZ
nXmWm©g ImB©_ åhUVmV.

• OR>amÀ`m AmVrc nXmWm©Mo AmŠgrH$aU, admUm Am{U Cn`moJmgmR>r nMZ{H«$`m ídgZ, aº$m{^gaU
gma»`m M`mn`M {H«$`m _Ü ò g_Ýd` Amdí`H$ Amho. Ë`mÀ`m {H«$`m Mm§Jë`m H$m ©̀ H$aÊ`mgmR>r ñZm ẁ
Am{U MoVmg§ñWm {Z §̀ÌU _XV H$aVmo.

• OR>amÀ`m AmVrc ícoî_c AmdaUm_wio OR>amMo AmåcmnmgwZ aúmU hmoVo.

1. ŵH$ cmJUo åhUOo H$m`? (AS1)
2. AmnU godZ Ho$coë`m AÞmg nMZ H$aÊ`mgmR>r earamVrc H$moUH$moUË`m g§ñWm Cn`moJr nS>VmV?(AS1)
3. Amhma nXmWm©Mm dmg ŵH$ dmT>{dVmo Ago {XZoe åhUmcm, Ë`mMo Vwåhr H$go g_W©Z H$amc?(AS1)
4. noarñQ>mcgrg Am{U pñ\̈$ŠQ>a ñZm ẁ ~Ôc _m{hVr {chm?(AS1)
5. Imcrc {Xcoë`m nMZg§ñWoVrc ^mJmg {Z[aúmU H$am? Vo H$moUVo? Ë`m ^mJmMo H$m ©̀ H$m`?(AS1)
6. H$maUo Úm.(AS1)

a) Or^ Am{U Q>miw EH$_oH$m§da Xm~ë`mZo Md cdH$a H$iVo.
b) Amhma nXmW© Ja_ AgVm§Zm Md H$iV Zmhr.
c) aº$mVrc ½cwH$moOMo à_mU H$_r Pmco H$s ŵH$ cmJVo.
d) chmZ Am§VS>o Jw§S>miwZ R>odë`mg nmB©n gmaIo AgVmV.
e) AmnU OmñV ÐdmMo godZ Ho$ë`mg cKdrMo à_mU dmT>Vo.

 Aä`mgmV gwYmaUm H$am Aä`mgmV gwYmaUm H$am Aä`mgmV gwYmaUm H$am Aä`mgmV gwYmaUm H$am Aä`mgmV gwYmaUm H$am

àíZ.H« $.5àíZ.H« $.5àíZ.H« $.5àíZ.H« $.5àíZ.H« $.5
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f) Oar _mZgmMr H|$Ðr` MoVmg§ñWm {~KS>cr Var nMZmMo H$m ©̀ MmcwM AgVo.
7. Imcrc _Yrc \$aH$ {chm.(AS1)

a) ~mocg - ImB©_ b) chmZ AmVS>o - _moR>o AmVS>o
c) MKiUo (mastication) - ad§V H$aUo (rumination) d) n{hcm _|Xþ - Xþgam _|Xþ

8. Amnco Vm|S> EH$ Md©ZmMo §̀Ì Amho. Ago H$go åhUw eH$Vmo? (AS1)
9. MKiUo åhUOo H$m`? `mgmR>r Cn`moJr {d{dY àH$maÀ`m XmVm§{df`r dU©Z H$am?(AS1)
10. Vm§oS>mVwZ AmhmanXmW© AÞdm{hHo$ìXmao OR>amV OmÊ`mÀ`m _mJm©Vrc ñZm ẁ g§ñWm {Z §̀ÌU H$em àH$mao H$m ©̀ H$aVo? (AS1)
11. chmZ AmVS>o Jw§S>miwZ AgwZ Ë`mV KS>çm AgVmV Ë`mMo H$maU H$m`? nMZ {H«$ òg Vo H$emàH$mao _XV

H$aVmV? (AS1)
12. Imcrc ^mJmV noarñQ>mcrgrgMo H$m ©̀ H$m` Amho?(AS1)
      a) Amhma dm{hH$m b) OR>a c) chmZ AmVS>o d) _moR>o AmVS>o
13. nMZ g§ñWocm Xþgam _o§Xþ åhUZo {H$VnV `mo½` Amho?(AS1)
14. Amhma nXmWm©g nmhVm úmUr amOoe ̂ wH$ cmJcr åhUmcm, {ecm ̂ wH$ cmJcr Zmhr åhUmcr, H$em _wio

amOoecm ŵH$ cmJcr? H$em_wio {ecmcm ŵH$ cmJcr Zmhr? (AS1)
15. Md Am{U dmg `m§Mm H$m` g§~§Y Amho? (AS1)
16. {nR>mda cmioMm à^md g_OwZ KoÊ`mgmR>r H$moUVm à`moJ Vwåhr H$amc? à`moJmÀ`m nÜXVrMo Am{U

CnH$aUmMo dU©Z H$am? (AS3)
17. nMZ g§ñWoVrc {ñ\§$ŠQ>a ñZm ẁMr `mXr V`ma H$éZ WmoS>Š`mV dU©Z H$am.(AS1)
18. cmiJ«§WrÀ`m cmidm{hÊ`m ~§X Ho$ë`mVa H$m` hmoB©c? (AS2)
19. Oa chmZ AmVS>çmMm AmH$ma d AmH$ma_mZ AÞdm{hHo$gmaIo Agë`mg H$m` hmoB©c? (AS2)
20. nMZ{H«$̀ oV gh^mJr Agcoë`m MoVmV§VwMo g_Ýd` g_OwZ KoÊ`mgmR>r EH$ àíZ_m{cH$m V`ma H$am?(AS2)
21. Md J«hZ H$aÊ`mV Q>miwMr ŵ{_H$m _m{hV H$aÊ`mgmR>r EH$ chmZgm à`moJ gwMdm?(AS3)
22. Vw_À`m emioVrc dmMZmc`mVwZ ŵH$ cmJUo `m g§~§YrV g_mMma Am{U {MÌJmoim H$éZ EH$ Ahdmc

V`ma H$am? (AS4)
23. Amha nXmWm©nmgwZ MdrMr g§doXZm _o§Xþcm nmohmoMVon ª̀À`m H«$_mV ãcmH$ {MÌ H$mT>m? (AS5)
24. Amhma dmhrHo$Vrc no[añQ>mcrH$ hmcMmcrg Xe©{dUmar Zm_m§H$sV AmH¥$Vr H$mT>m? Amhma dmhrHo$Vrc

ImcÀ`m ícoî_WamÀ`m Amdí`H$VoMo dU©Z H$am?(AS5)
25. chmZ AmVS>çmVrc Am§ÌMwfH$mg Xe©{dUmar AmH¥$Vr H$mT>m. nMZ g§ñWm, aº$m{^gaU g§ñWoVrc

ghg§~§YmMo dU©Z H$am.(AS5)
26. Amhma nXmWm©Mm ZwgVm dmg qH$dm Ë`mg nm{hco AgVm ̂ wHo$Mr àoaUm {_iVo ho gwM{dUmao AmH¥$Vr H$mT>m.(AS5)
27. Vm|S>mnmgwZ OR>amn ª̀VÀ`m Amhma nXmWm©À`m hmcMmcrg XmI{dUmar AmH¥$Vr H$mT>m. AmhmamÀ`m hmcMmcrg

H$moUH$moUË`m MoVmnoer, ñZm ẁ Cn`moJr nS>VmV?(AS5)
28. nmdcmdÀ`m à`moJmg n«{Vq~VrV H$aUmè`m EH$ ì §̀J{MÌ aoImQ>m d Ë`mcm AZwgéZ EH$ KmofdmŠ`

{chm? (AS6)
29. OR>amMr àe§gm H$er H$amc? hr n«{H«$`m H$er g_Ýd`rV Ho$cr OmVo? (AS6)
30. M`mnM` à{H«$`m§Zm Iwn d¡{dÜ`Vm Amho. Vw_À`m ^mdZm H${dVoÀ`m énmV ì`º$ H$am?(AS7)
31. `m YS>çmÀ`m AmYmao Amhma godZ H$aÊ`mÀ`mdoir gd` cmdÊ`m `mo½` XmoZ Jmoï>r gm§Jm?(AS7)
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A

1. 3:2:1:2 ho X§V gwÌ Amho. `mV 1 åhUOo ____________
2. _moR>çm àmoQ>rZ AUwÀ`m l¥§Icog nMZ g§ñWoÀ`m _________  ^mJmV {dpÀN>Þ Ho$co OmVo.
3. OR>amV ñÌm{dV ~cdmZ Amåc__________  AgVo.
4.  ___________ _Ü ò AgUmè`m K«mZJ«mhrH$m _oXþ§cm g_mMmamg nmohmoM{dVmV.
5. cmimMm pH qH$_V _________ Amho.
6. Imcrc CVmam dmMwZ. [aH$må`m {R>H$mUr `mo½` eãX ^am.

(i)_____________ hm_mo©ÝgÀ`m MT>CVmam_wio ̂ wHo$Mr g§doXZm OodÊ`mMr BÀN>m CËnÞ homVo. Ooìhm Vw_Mo
nomQ> ̂ acoco AgVo Voìhm H$mhr ImÊ`mMr BÀN>m hmoV Zmhr(ii)_____________  ̀ m Xþgè`m hm_m}Ýg_wio
ŵH$ _aVo. Ooìhm Vmo|S>mV AÞmMm Kmg KoVcm OmVmo. Vmo Mm§Jcm Mmdcm Jocm nm{hOo. `mgmR>r

(iii)_____________ ñZm ẁ MmdÊ`mg _XV H$aVmV. Va O~S>çmMo (iv)_____________ ho MoVmV§Vw
O~S>çÀ`m ñZm ẁ§Zm {Z §̀{ÌV H$aVmV. (v)_____________ ñZm ẁ MmdÊ`mg _XV H$aVmV. Va O~S>çmMo
ñZm ẁ O~S>çmg da, Imcr, nwT>o, _mJo H$aVmV.(vi)_____________ ho MoVmg§ñWm_wio cmi CËnVr hmoVo,
cmioV Amhma {_giUo,MKiUo Am{U {JiUo KS>Vo. cmimVrc (vii)_____________  ho{nï>_`
nXmWm©g gmIaoV énm§Va H$aVo. Ë`m_wio Amhma MKiUo Am{U {JiÊ`m_wio Amhmadm{hH$mV
nmohmoMUo(viii)_____________ Am{U (ix)______________wio {Z §̀{ÌV Ho$co OmVmV. {O ôdarc
(x)_____________ MoVmV§Vw MdrÀ`m g§doXZmV _hËdmMr ŵ{_H$m ~OmdVmV.
AMwH$ CÎma {ZdS>m.
1) coßQ>rZ, K«ocrZ, J°ñQ́>rZ, {gH«o$Q>rZ
2) K«ocrZ, coßQ>rZ, J°ñQ́>rZ, {gH«o$Q>rZ
3) Imoc ñZm ẁ, n¥ï>Vc ñZm ẁ,dVw©imH$ma ñZm ẁ, striated muscles.
4) n¥ð>ñZm ẁ, ImocñZm ẁ, _mZoMo ñZm ẁ, cm§~ñZm ẁ
5) 5 dr H«o$Zr`c MoVmV§Vw, 2 ar H«o$Zr`c MoVmV§Vw, 5 dr H«o$Zr`c MoVmV§Vw, MoVma‚mw V§Vw
6) H|$Ðr` MoVmg§ñWm, n[aYr MoVmg§ñWm, ñd §̀McrV MoVmg§ñWm
7) cm`noO, gwH«o$O, J°cmŠQ>oO, A_m`coO
8) _oéX§S>, N>moQ>m _o|Xþ, 8dr MoVmaÁOw V§Vw, {H«$Zr`c MoVmV§Vw, 7 dr {H«$Zr`c MoVmV§Vw
9) nm°Ýg damocr, _oXþ§þ ImoS>, _oé§XS>, _Ü` _|Xþ
10)6 dr H«$sZr`c MoVmV§Vw, 5dr {H«$Zr`c MoVmV§Vw, 10dr {H«$Zr`c MoVmV§Vw, Am°ßQ>rH$ MoVmV§Vw

1. Imcrc H$moUË`m g§X^m©V cdH$a Md nmhþ eH$Vmo? ( )
a) {O ôda gmIa R>odë`mda  b) {O ôda gmIaoMo ÐmdU Q>mH$ë`mda.
c) {O^ Q>miwcm hiwM Xm~ë`mda d) Z MKiVm, Z MmdVm cJoM {JiwZ KoVë`mda

2. noarñQ>mcrgrg hmcMmc `m _wio hmoVo. ( )
a) Cä`m ñZm ẁÀ`m AmHw§$MZm_wio b) dc` ñZm ẁÀ`m AmHw§$MZm_wio
c) A{Z §̀{ÌV MoVmg§ñWmÀ`m {Z §̀ÌUm_wio d) OR>aagmÀ`m à^mdm_wio

[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am[aH$må`m OmJr `mo½` eãX ^am

`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m
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3. OR>a d AmÚAm§Ì À`m OmoS>rda AgUmam ñ\«$s§ŠQ>a ñZm ẁ ( )
a) H$mS>u`mc b) nm`cmoarH$ c) E°Zc d) J°ñQ́>rH$

4. AmÌMwfH$mVrc H$moUË`m ^mJmìXmao ½cwH$moO Am{U A_m`Zmo AmåcmMo emofU KS>Vo. ( )
a) EnrWr`c noer b) aº$Ho$edmhrÊ`m c) emofag dm{hÊ`m d) gd©

5. ŵHo$À`m g§Ho$Vmg {Z §̀{ÌV H$aUmao _o|XþVrc ^mJ ( )
a) _oSw>„m b) S>m`Zgo\$cm°Z c) _moR>m _o§Xþ d) _Ü` _|Xþ

6. _mZd A§VJ©V XhZ §̀Ìm gmaIm Amho H$maU ( )
a) Amhma nXmW© nMZ hmoD$Z eº$s CËnÞ hmoVo. b) ídmgZmìXmao CO2 ~mhoa gmoS>VmV.
c) nMZ {H«$ òÀ`m eodQ>r ì`WnXmWm©g {dgOuV H$aVmVd) eº$sdmZ nmMH$ag óm{dV H$aVmV.

_mZdr nMZ {H«$`oVrc Amhma gË`emoYmg H$maUr^wV Mm[aÌrH$ gmúm _mZdr nMZ {H«$`oVrc Amhma gË`emoYmg H$maUr^wV Mm[aÌrH$ gmúm _mZdr nMZ {H«$`oVrc Amhma gË`emoYmg H$maUr^wV Mm[aÌrH$ gmúm _mZdr nMZ {H«$`oVrc Amhma gË`emoYmg H$maUr^wV Mm[aÌrH$ gmúm _mZdr nMZ {H«$`oVrc Amhma gË`emoYmg H$maUr^wV Mm[aÌrH$ gmúm (Historical
evidence of human digestion that led to discovery of other truths)
nmoQ>mcm {IS>H$s Agcocm _mZdnmoQ>mcm {IS>H$s Agcocm _mZdnmoQ>mcm {IS>H$s Agcocm _mZdnmoQ>mcm {IS>H$s Agcocm _mZdnmoQ>mcm {IS>H$s Agcocm _mZd

EHo$ {Xder gH$mir {_erJmZ pìXH$ënmVrc \$moQ>© _mH$sZmH$Mm {Zdmgr 19 dfm©Mm AmcoŠg g|§ÝQ>
_mQ>uZ (Alex St.Martin) ZmdÀ`m g¡{ZH$mg AnKmVmVwio nmoQ>mV ~§XþH$mÀ`m JmoirZo O»m_ Pmcr.
nomQ>mÀ`m q^Vrcm N>oXþZ OR>amcm _moR>m Kmd Pmcm. {Vd¥ aº$ñÌmd Pmcm. cJoM g¡{ZH$ d¡Ú S>m°. {~_m§Q>cm
(Dr.Beaumont) {M{H$Ëgm H$aÊ`mgmR>r ~mocmdÊ`mV Amco. S>m°ŠQ>aZo O»_ocm ñdÀN> H$éZ ~mhoa Amcoco
\w$â\wgo Am{U OR>a ^mJmcm AmV T>H$cwZ O»m_og {eD$Z Q>mH$co. _mQ>uZMr OJÊ`mMr eŠ`Vm \$ma H$_r
Amho Ago S>m°ŠQ>acm dmQ>co.

Xþgè`m {Xder g§oQ> _mQ>uZ {Od§V am{hcm `mMo S>m°. {~_m§Q>cm AmíM`© dmQ>co. Ë`mcm Agcoë`m
d¡ÚH$s` kmZ Am{U H$m¡eë`mMm Cn`moJ H$éZ O»m_og {M{H$Ëgm H$aV eŠ`Vmo Ë`mMm {OdUH$mi
dmT>{dÊ`mMm à`ËZ Ho$cm. OdiOdi XomZ dfm©À`m {M{H$ËgoZ§Va O»m_ nwU© Mm§Jcr Pmcr. nU Ë`mMo
OR>a earamamg {_imë`m_wio OR>amg _moR>o {N>Ð nS>co. O»m_oVrc H$mhr ̂ mJ OR>amV KS>Umè`m gd© {H«$`m§Zm
nmhþ eH$cm.

S>m°. {~_m§Q>, _mQ>uZcm S>mì`m ~mOwcm {\$adwZ {N>ÐmìXmao nmM ghm B§M cm§~ Zircm nmoQ>mV KmcwZ
OR>aagmg Jmoim Ho$co Jobo. Ë`mVrc KS>Umè`m Jmoï>r AmoiIÊ`mMm à`ËZ Ho$cm. Amhma nXmWm©g Xmoam
~m§YwZ {N>ÐmìXmao Vmo OR>amV gmoS>m`Mm. Ë`mg WmoS>m doi VgoM R>odwZ WmoS>o nMZ Pmë`mda Ë`mda g§emoYZ
H$am`Mm. AemàH$mao {H$Ë`oH$ à`moJ H$éZ nMZmg§~§Yr AZoH$ Zì`m {df`mgMm emoY cmJw eH$cm.

Voìhmn`ªV OR>am{df`r cmoH$m§À`m AZoH$ n«H$maÀ`m H$ënZm hmoË`m. OR>a AmnU Imboë¶m Ho$coë`m
AÞmcm {eOdVo, `§ÌmgmaIo AgVo, \$moS>Ur Úm`Mm Vdm Amho AemàH$mao H$ënZm hmoVr. S>m°.{~_m§Q> À`m
à`moJm_wio Vmon`ªV Agcoë`m gd© H$ënZm§ ~Xcë`m. 1882 dfu OwZ 16 VmaIocm Ë`m§À`m à`moJmÀ`m
gmam§emcm n«H$m{eV H$aÊ`mV Amco. ho d¡ÚH$s` úmoÌmV Zì`m g§emoYZmg gwédmV Pmcr.

AZw~§YAZw~§YAZw~§YAZw~§YAZw~§Y
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A

S>m°. {~_m§Q> Zo Ho$coë`m g§emoYZmÀ`m H$mhr Jmoï>r
1) AÞnMZ hmoVo doir OR>amVrc CîUVoV H$gë`mM àH$maMm ~Xc hmoV Zmhr. CîUVm ( 100F/38C )

CîUVoda ñWra AgVo.
2) OR>aagmV AYrH$ n«_mUmV nmUr ZgwZ h¡S´>moŠcmoarH$ Amåc  AgVo. `m Amåcm_wio H${R>U hmS>gwÜXm

{Q>Hw$ eH$V Zmhr. OR>amÀ`m ~mhoa gwÜXm AÞmMo nMZ H$é eH$Vo. g§emoYmZmÀ`m nwamì`mÀ`m AmYmao
Ago {ZU©̀ mda Amco H$s, HCl  h¡S´>moŠcmoarH$ Amåc agm`{ZH$ {H«$`og _XV H$aVo.

 3) OR>amV OR>aag gmR>dwZ amhV Zmhr. Vo OR>amV AÞ nmohmoMë`mdaM ñÌm{dV hmoVo.
4) Amhma OR>amV nmohmoMë`m ~amo~aM nMZ {H«$`m gwé hmoVo. Ë`m§Zr AÞ godZ Ho$ë`mZ§Va 20 {_ZrQ>mV

OR>amVrc AÝZmMr VnmgUr Ho$cr.(~¡cmMo {_R>> Q>mHw$Z {eO{dcoco _mg, ~Q>mQ>o, ~«oS> Am{U Q>Zun
Voìhm Ago {ZXe©Zmg Amco H$s, nMZ {H«$`m gwé Pmcr Amho.

5) ŵH$ ^mJ{dÊ`mgmR>r AÞ Vm|S>mVwZ OR>amV OmZo Amdí`H$ Zmhr. WoQ> OR>amV AÞ nmR>{dco Var ŵH$
^mJVo. ho {gÜX H$aÊ`mgmR>r S>m°ŠQ>aZo g|Q> _mQ>uZcm gH$minmgwZ g§Ü`mH$mir 4 dmOon`ªV Cnmer
R>odco. Z§Va M_MmZo WoQ> nmoQ>mV AÞ ^aco. `m_wio _mQ>uZMr ^wH$ ^mJcr.
d¡ÚH$s` úmoÌmV nMZ {H«$ òg§~§YrV Zdo g§emoYZ Pmco Var S>m°.{~_§m§Q>Mo g§emoYZ {ZH$mc H$mhr àíZmMr
CÎmao XoD$ eH$co Zmhr Ogo.

• ŵH$ cmJÊ`mMo H$maU H$m`?
• OR>amV KS>Umè`m Jmoï>r _|Xþcm H$em H$iVmV?
• Hw$Um_wio nmMH$ag OR>amV óm{dV hmoVmV?
• AÞmcm nmMH$ agmer H$moU {_giVo d H$go {_giVo?
• nMZ {H«$`m ñdV§ÌnUo hmoV H$m? qH$dm Ë`mV MoVmg§ñWm, ñZm ẁ g§ñWm gma»`m BVa g§ñWm gwÜXm ^mJ

KoVmV H$m?
dm§Vr (CëQ>r), T>oH$a…dm§Vr (CëQ>r), T>oH$a…dm§Vr (CëQ>r), T>oH$a…dm§Vr (CëQ>r), T>oH$a…dm§Vr (CëQ>r), T>oH$a…

AmnU Oo AÞ Iam~ Pmbobo qH$dm Amnë`m earamg `mo½` Zmhr Ago ImVmo V|ìhm Amnbr nMZ
g§ñWm Ë`mg ZmH$maVo. Ë`mdoir nMZ g§ñWoÀ`m qH$dm nmoQ>mÀ`m ^tVrg AS>Wim `oVmo Oo BZdmoboÝQ>ar MoVm
g§ñWmÀ`m à^mdmImbr AgVmo Am{U Vmo Z nMZboë`m AÞm ~amo~a ~mhoa `oVmo Ë`mgM AmnU dm§Vr Ago
åhUVmo. H$m§hr doiog EH$X_ R>oH$a `oVmo Ë`mdoiog nmMH$ ag _mJo nwÝhm AÞ Z{bHo$V OmVmo. Ë`mdoiog
Jù`mV Am{U N>mVrV OiOiVo `mMo H$maU nmoQ>mVrb Amåb dmng `oVo. ho ñZm`y§Mo Am§Hw$MZ Xhmì`m
H«o${Z`b MoVmnoerÀ`m à^mdmImbr AgVo.
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8
YS>mYS>mYS>mYS>mYS>m

 Amnë`m ̂ modVmcÀ`m {demc OJmMo {Z[aúmU Ho$ë`mg AJ{UV Ord amer {XgVmV.
`m Ord amer_Yrc XmoZ Jmoï>r AmnUmg AË §̀V AmíM ©̀MH$sV H$aVmV. EH$sH$S>o
àmÊ`mÀ`m Agcoco AX²̂ wV d¡{dÜ`Vm XþgarH$S>o Ë`mVrc g§~§Y ho Iwn {d{MÌ {XgVmV.
gOrdm§Mr CËH«$m§Vr H$er Pmcr g_OÊ`mgmR>r ̀ m {d{dYVog Am{U g_Vog g_OwZ ¿`mdo
cmJVo. EImÚm OrdOmVrV CËH«$m§Vr KS>cr åhQ>ë`mg Vr Ho$di ~Xcm, Zmhr Va ~Xc
KS>D$Z AmUUmè`m H$maUmg gwÜXm gm§JVo.

CËH«$m§Vr H$go KS>Vo? hr hiw ñWranUo KS>Vo H$m EH$X_ AMmZH$ KS>Vo H$m? Z{dZ
{Odmg qH$dm {^Þ {Odmg V`ma H$aÊ`mgmR>rM _`m©XrV Amho H$m?

nwZéËnmXZ ̀ m YS>çmV nwZéËnmXZ à{H«$`m ìXmao gmYmaUV: OÝ_Zmao Ord _mVm{nË`m
gmaIr AgVmV qH$dm H$mhr Z{dZ cúmUo V`ma hmoVmV ho AmnU nm{hco. Z§Va KS>Umè`m
Ago Z{dZ ~Xc {Odamer_Ü ò AmoiIÊ`m`mo½` Zì`m cúmUmgo _mJ©© H$aVmV.
• Zdr cúmUo H$er CËnÞ hmooVmV?
• Zdr cúmUo CÎH«$m§Vr_Ü ò _mË`m{nË`mnmgwZ AZwd§erHo$VoZo òVmV H$m?
• Zì`m cúmUm§Mr CËH«$m§Vr_Ü ò H$mhr ŵ{_H$m Amho H$m?

`m YS>çmV darc gd© {df`mMr MMm© H$é `m.
Z{dZ cúmUo Am{U {d{dYVm Z{dZ cúmUo Am{U {d{dYVm Z{dZ cúmUo Am{U {d{dYVm Z{dZ cúmUo Am{U {d{dYVm Z{dZ cúmUo Am{U {d{dYVm (New characters and variations)

EH$m Vw_À`m Hw$Qw>§~m{df`r {dMma H$am. Vw_À`m AmB©dS>rcm§V d Vw_À`mV H$moUVr
cúmUo gmaIr AmhoV? Vwåhr {Z{aúmU Ho$ë`mÀ`m A§emMr nQ²>Q>rH$m V`ma H$am. S>moù`mÀ`m
~mhþcrMm a§J (eye(cornea) Ho$gmMm a§J, ZmH$mMm AmH$ma, _wImMm AmH$ma, H$mZmMm
ImcMm ~mOwMm OmoS>, (attached or free) A§JR>çmMm R>gm. nÅ>rHo$À`m EH$m ~mOwcm
Vw_Mr cúmUo d Xþgè`m ~mOwcm AmB© dS>rcm§À`m cúmUmMr {_iVr OwiVr AmhoV H$m?
Vo {chm.

AZwd§erH$Vm AZwd§erH$Vm AZwd§erH$Vm AZwd§erH$Vm AZwd§erH$Vm -_mË`m{nË`mVwZ AnË`mV-_mË`m{nË`mVwZ AnË`mV-_mË`m{nË`mVwZ AnË`mV-_mË`m{nË`mVwZ AnË`mV-_mË`m{nË`mVwZ AnË`mV (Heredity - From parent
to progeny)
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• Vw_Mr {H$Vr cúmUo AmB©dS>rcm§er {_iVr OwiVr AmhoV?
• Vw_À`m AmB©dS>rcmV ZgUmar cúmUo Vw_À`mV AmhoV H$m?
• Vr doJir cúmUo H$moRw>Z Amcr AgVrc Ago Vwåhmcm dmQ>Vo?

`m {df`r _m{hVr {_i{dÊ`mgmR>r AmUIr EH$ H¥$Vr H$éZ nmhþ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
Vw_À`mVrc Agcocr cúmUmMr Vw_À`m AmOr, AmOmo~mV Agcoë`m cúmUmer

VwcZm H$éZ Vº$mV {chm.

cúmUocúmUocúmUocúmUocúmUo      _mÂ`mV AmhoV_mÂ`mV AmhoV_mÂ`mV AmhoV_mÂ`mV AmhoV_mÂ`mV AmhoV AmB©/dS>rcmV AmhoVAmB©/dS>rcmV AmhoVAmB©/dS>rcmV AmhoVAmB©/dS>rcmV AmhoVAmB©/dS>rcmV AmhoV AmOr/AmOmo~mV AmhoVAmOr/AmOmo~mV AmhoVAmOr/AmOmo~mV AmhoVAmOr/AmOmo~mV AmhoVAmOr/AmOmo~mV AmhoV
Vº$mVº$mVº$mVº$mVº$m-1

• AmB© Am{U AmOrÀ`m cúmUmer {_iVr OwiVr cúmUo Vw_À`mV AmhoV H$m`?
• \$º$ AmOrÀ`m EImÚm cúmUmer {_iVr OwiVr cúmUo Vw_À`mV AmhoV H$m`?
• Vw_À`m AmOrnmgwZ Vr cúmUo Vw_À`mV H$er Amcr Agoc Ago Vwåhmcm dmQ>Vo?

H$maU H$m`?
• AmOrV ZgwZ AmB©V Am{U Vw_À`mV AgUmar H$mhr cúmUo AmhoV H$m`? Vr H$moUVr

cúmUo AmhoV?
• Vw_À`m AmB©V Vr cúmUo H$moRw>Z Amcr Ago Vwåhmcm dmQ>Vo?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-2
Vw_À`m dJm©Vrc ghm {_Ìm§Mr {ZdS> H$éZ Imcrc VŠË`mV {Xcoë`m cúmUmMo

{Z[aúmU H$éZ {chm.

Vº$m Vº$m Vº$m Vº$m Vº$m -2

Vw_À`m
{_ÌmMo Zmd

ËdMoMm
a§J

H$mZmMo
cmocH$

gc¾/_wº$

A§JR>çmMm R>gm H$nmimMr
cm§~r

S>moù`mMm a§J BVa cúmUo
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• Vw_À`mVrc cúmUm§Mr EH$m {_Ìm§er VwcZm H$am. Am{U {H$Vr cúmUo Vw_À`m
{_ÌmÀ`m cúmUm§er {_iVr OwiVr AmhoV Vo gm§Jm?

• Vw_À`mVrc cúmUo ~hþVoH$ AmB©dS>rcm§er {_iVr OwiVr AgVmV H$m? {H§dm
{_Ìmer {_iVr OwiVr AmhoV?

• Vwåhr Vw_À`m AmB©dS>rcm§noúmm {^Þ AgUo, ho {_Ìmnoúmm {^Þ AgUo ho EH$g_mZ
Amho Ago Vwåhmcm dmQ>Vo H$m? H$m?

AmH¥$Vr-1: H$moa{Z`m (S>m où`mMr ~mhþbr)Mm a§J,AmH¥$Vr-1: H$moa{Z`m (S>m où`mMr ~mhþbr)Mm a§J,AmH¥$Vr-1: H$moa{Z`m (S>m où`mMr ~mhþbr)Mm a§J,AmH¥$Vr-1: H$moa{Z`m (S>m où`mMr ~mhþbr)Mm a§J,AmH¥$Vr-1: H$moa{Z`m (S>m où`mMr ~mhþbr)Mm a§J,
H$mZmÀ`m nmVrMm AmH$maH$mZmÀ`m nmVrMm AmH$maH$mZmÀ`m nmVrMm AmH$maH$mZmÀ`m nmVrMm AmH$maH$mZmÀ`m nmVrMm AmH$ma

OdiÀ`m g§~§Y Agcoë`m g_whmMo {Odm_Ü ò AgUmè`m cúmUmV AgUmè`m \$aH$mg
d¡{dÜ`Vm åhUVmV. d§ena§naooZo Amcoë`m cúmUo gwÜXm H$Yr H$Yr d¡{dÜ`Vog/{d^rÞVog
H$maUr ŵV R>aVmV.
• `m {d{^ÞVm AmoiIÊ`m `mo½` AgVmV H$m`?

H$mhr cúmUo ~hrJ©V cnwZ AgwZ AmoiIVm Z ̀ oÊ`mgmaIr gwÜXm AgVmV.( 9 ì`m
dJm©Vrc {d{^ÞVm Am{U dJuH$aU ZmdmÀ`m YS>çmV EH$mgmaIr XomZ dZñnVrda Vwåhr
Ho$coë`m H¥$Ë`mMr AmR>dU H$am)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3
~Q>mZo qH$dm dmcmÀ`m (Amdè`mÀ`m) {~`mMo {Z[aúmU H$am. EH$m {ZU©̀ mda

òÊ`mgmR>r (gm_mÞrH$aUmgmR>r) OmñV e|Jm, {~`m§Mo {Z[aúmU H$am.
• EH$mM àH$maÀ`m XmoZ {~`m§Zm nmhþ eH$cmV H$m?
• {~`m doJdoù`m AgÊ`mMo H$maU H$m`? (gwMZm: {~O A§S>mVwZ CËnÞ hmoVo ho Vwåhr

nwZéËnmXZ YS>çmV {eH$cmV)
• {d{^ÞVm H$m _hËdmMr Amho? EImÚm {Odmg qH$dm cmoH$g§» òda H$em àH$mao

Cn`moJr R>aVmV?
eVH$mZweVHo$ {d{^ÞVo ~Ôc {ZgJm©_Ü ò Ë`m§À`m ŵ{_Ho$~Ôc {H$Ë òH$ emók

g§emoYZ H$arV AmhoV. _w»¶V: 19 ì`m eVH$mÀ`m àma§̂ r emókm§Zr AVmoZmV l_ Ho$co.
Ë`mÀ`m l_mMo \$i åhUwZ {d{^ÞVm H$er {Z_m©U homVo, Vr nwT>À`m {nT>rcm H$er
nmohmoM{dcr OmVo. ho AmnU _m{hV H$é eH$cmo. 19 ì`m eVH$mV `m {df`mV {H$Ë òH$
à`moJmË_H$ gmúm XoUmam _hmZ emók {J«Ja Om°Z _|S>c (Gregor Johann Mendel)
`m§Zm AZwd§erH$VoMm {nVm_hm(‘father of genetics’)Ago åhUVmV.

{d{^ÞVm H$er CËnÞ hmoVmV? Vr nwT>À`m {nT>rg H$emàH$mao nomhmoM{dë`m OmVmV
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_m{hV H$aÊ`mgmR>r gZ 1857gmcr {J«Ja _oS>§c `m§Zr g§emoYZ gwé Ho$co. _oS>§c ho
AmñQ́>ocr`m XoemVrc Y_©Jwé hmoVo. `m§Zr Ë`mMo à`moJ H$aÊ`mgmR>r à`moJemioV qH$dm
{díd{dÚmc`mMr {ZdS> Ho$cr Zmhr Va Ë`m§À`m MM©À`m ~mJoMr {ZdS> Ho$br hmoVr. gmV
df© H$m ©̀ H$éZ gw{XK© à`moJmÀ`m _m{hVrg g§emoYZmÀ`m gmam§emg ~maH$mB©Zo
dU©Z H$aV ì`mg {chþZ àH$m{eV Ho$co.

 ‘|S>obZo AZoH$ dZñnVrM {Z[aúmU Ho$ë`mZ§Va ~Q>mZo dZñnVrda à`moJmgmR>r
AZwHw$c Amho Ago {ZU©̀  KoVcm. Ë`m§Zr {Z[aúmU Ho$coë`m Jmoï>r g§~§YrV ñdV:cm
àíZ {dMmam`Mo Ë`mZ§Va EH$m {Z`moOZ H$éZ Ë`m§À`m àíZmMo CÎma emoYm`Mo
Agm {ZU©̀  Ho$cm. Ë`mgmR>r34 àH$maÀ`m Xhm hOma ~Q>mÊ`mÀ`m PmS>mda
AÜ``Z Ho$co.

~Q>mZo dZñnVrMo H$miOrnwd©H$ [Z[aúmU Ho$ë`mg Ago AmT>iwZ Amco H$s, àË òH$
dZñnVr EH$_oH$m§noúmm doJir Amho. CXmhaUmW© H$mhr dZñnVr C§MVa H$mhr R>o§JUr
H$mhrÀ`m Jmoc {ndù`m {~`m hmoË`m Va H$mhr gwaHw$Q>coë`m [haì`m {~`m AgUmè`m
dZñnVr hmoË`m, _oS>§c ̀ mZr 7 {déÜX cúmUm§À`m ~Q>mZo dZñnVrg Ë`mÀ`m AÜ``ZmgmR>r
{ZdS> Hocr. Vº$m 3 Mo {Z[aúmU H$am.

AmH¥$Vr-2: {J«JaAmH¥$Vr-2: {J«JaAmH¥$Vr-2: {J«JaAmH¥$Vr-2: {J«JaAmH¥$Vr-2: {J«Ja
Om°Z _oS>§cOm°Z _oS>§cOm°Z _oS>§cOm°Z _oS>§cOm°Z _oS>§c

VŠVmVŠVmVŠVmVŠVmVŠVm - 3

A.H«$A.H«$A.H«$A.H«$A.H«$    JwUY_©   JwUY_©   JwUY_©   JwUY_©   JwUY_© _m{hVr_m{hVr_m{hVr_m{hVr_m{hVr
1. \w$bm§Mm a§J Om§̂ im {H§$dm nm§T>am$

2. \w$bmMr OmJm \w$b ho eoÝS>çmda qH$dm ~mOwbm
(Oa \w$b eo§S>çmda Agob Va Vo
ImoS>mÀ`m eodQ>À`m Q>moH$mg Ago.

3. {~`mMm a§J ~r ho {ndio qH$dm {hado AgVo.

4. {~`m§Mm àH$ma ~r ho Jmob (ñ_wW) qH$dm Amo~S>Ymo~S>

5. nm°Q>Mm AmH$ma ~r ho nwU© {dH${gV Q>anmbmg{hV
gm\$ Am{U nyU© Pmbo

6. nm°S>Mm a§J gJio {nH$boë`m H$dM (nm°S>) Mm a§J {ndim
AgVmo Z {nH$boë`m ^mJmMm a§J {ndim qH$dm
{hadm AgVmo.

7. ImoS>mMr bm§~r nwU© {dH$grV ImoS>mMr bm§~r EH$mM
dmVmdaUmV C§M (6 Vo 7 ft) ~wQ>Š`m
ImoS>mMr bm§~r (3/4 ft Vo 1½ ft).
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Vº$m-3: _oS>§cÀ`m à`moJmVrc ~Q>mZo dZñnVr F1 {nT>rV g§H$aU Mo {ZdS> Ho$cocr _w»` cúmUo

cúmUocúmUocúmUocúmUocúmUo ~{hJ©V cúmUo~{hJ©V cúmUo~{hJ©V cúmUo~{hJ©V cúmUo~{hJ©V cúmUo A§VJ©V cúmUoA§VJ©V cúmUoA§VJ©V cúmUoA§VJ©V cúmUoA§VJ©V cúmUo
Recessive Trait

F2 {nT>r {nT>r {nT>r {nT>r {nT>r Dominant:

Recessive
n«_mUn«_mUn«_mUn«_mUn«_mU

{\$H$Q> {Zim

\w$cm§Mm a§J\w$cm§Mm a§J\w$cm§Mm a§J\w$cm§Mm a§J\w$cm§Mm a§J

nm§T>am

705:224 3.15:1

Aúmr` ^mJr
\w$cm§Mo\w$cm§Mo\w$cm§Mo\w$cm§Mo\w$cm§Mo
ñWmZñWmZñWmZñWmZñWmZ

AJ«̂ mJr

651:207 3.14:1

{ndim

{~`m§Mm a§J{~`m§Mm a§J{~`m§Mm a§J{~`m§Mm a§J{~`m§Mm a§J

{hadm

6022:2001 3.01:1

Jmoc

{~`m§Mm AmH$ma{~`m§Mm AmH$ma{~`m§Mm AmH$ma{~`m§Mm AmH$ma{~`m§Mm AmH$ma

gwaHw$Ë`m nS>coë`m

5474:1850 2.96:1

gnmQ> (Inflated)

\$imMm AmH$ma\$imMm AmH$ma\$imMm AmH$ma\$imMm AmH$ma\$imMm AmH$ma

KS>çm nS>coë`m

882:299 2.95:1

{hadm

\$imMm a§J\$imMm a§J\$imMm a§J\$imMm a§J\$imMm a§J

{ndim

428:152 2.82:1

C§M

ImoS>mMr cm§~rImoS>mMr cm§~rImoS>mMr cm§~rImoS>mMr cm§~rImoS>mMr cm§~r

R>|§JUr

787:277 2.84:1SCERT T
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{OdmM§r {d{eï> cúmUo AZwd§erH$ cúmUo åhUwZ ~{hJ©V hmoVmV. EH$ gm‘mÝ¶
JwUY‘© AZwd§erH$ JwUY‘© åhUwZ nwT>À¶m {nT>rV ¶oVmV. Zoh_r EH$m cúmUmcm H$maUr ŵV
H$maH$mMr OmoS>r (factors)  AgVo Ago _o>§S>ocZo AZw_mZ cmdcm. VgoM {d{eï> cúmUo
EH$m àH$maÀ`m OrdmÀ`m cmoH$g§» òV AmUIr Iwn AgVmV. Ago gwÜXm _|S>cZo AZw_mZ
cmdcm. ~Q>mÊ`mMo dZñnVrMr cúmUo [ZpíMVnUo Ë`mÀ`m {~`mV AgVrc. {~`mV Vr
cúmUo OUH$ {nT>rVwZ AmnË¶ {nT>rV Amcr Agmdr.

OZH$ dZñnVr Ë`m§Zr AZwd§erH$ cúmUo (traits) {~`m§V H$emàH$mao nmohmoM{dVmV?
C§M dZñnVr Zoh_r C§M dZñnVrMrM CËnÎmr H$aVmV H$m?

_ooS>§cZo `m àíZm§Mr ñdV: CÎmao emoYÊ`mgmR>r Iwn à`ËZ Ho$co.

‘|S>obZo Ho$coë`m à`moJmMr CXmhaUo‘|S>obZo Ho$coë`m à`moJmMr CXmhaUo‘|S>obZo Ho$coë`m à`moJmMr CXmhaUo‘|S>obZo Ho$coë`m à`moJmMr CXmhaUo‘|S>obZo Ho$coë`m à`moJmMr CXmhaUo
H$moUVmhr à`moJ Ho$cm AgVm Ë`m g§~§YrV Jmoï>rMr Zm|X  ‘|S>obZo ¿`m`Mo Imcrc

Jmoï>rMo {Z[aúmU Ho$co AgVm ‘|S>obZo {H$Vr à`moJ Ho$co qH$dm {H$Vr g§H$aUrH$aU Ho$co,
{H$Vr dZñnVrda à`moJ Ho$co ho AmnU OmUwZ KoD$ eH$Vmo.
1. n{hcm à`moJ 60 dZñnVrda 15 \$cZ     2.   Xþgam à`moJ 58 dZñnVrda 10 \$cZ
3. {Vgam à`moJ 35 dZñnVrda 10 \$cZ     4. Mm¡Wm à`moJ 40 dZñnVrda 10 \$cZ
5. nmMdm à`moJ 23 dZñnVrda   5 \$cZ     6. ghmdm à`moJ 34 dZñnVrda 10 \$cZ
7. gmVdm à`moJ 37 dZñnVrda 10 \$cZ

EH$m _w»` cúmUmg H$mhr {nR>çmn ª̀V ~{hJ©V H$aUmè`m dZñnVrgM  ‘|S>obZo
Ë`mÀ`m à`moJmgmR>r {ZdS>co. Ë`m gma»`m dZñnVr Ë`m cúmUmg ewÜX OmVr Ago (pure
breed) Ago ‘|S>obZo g_Oco. CXmhaUmW© ~Q>mÊ`mÀ`m {~`m \$º$ {ndù`m qH$dm {haì`m
a§JmÀ`mM AgVmV. åhUwZ Amnë`m gmò rH$arVm ̀ m cúmUr` {ndim‘Y’ Zo {haì`mg ‘y’
Zo gwM{dVmV. nañna {déÜX cúmUo AgwZ ewÜXOmVrMr dZñnVrMr {ZdS> Ho$cr.

Ë`m_Ü ò nanamJqgMZ H$éZ à`moJ Ho$co {ndù`m {ndù`m {~`mg ewÜXOmVrÀ`m
~Q>mUr dZñnVrer ~Q>mUr dZñnVrer nanamJ qgMZ Ho$co AgVm.

_|S>bZo dQ>mÊ`mMr dZñnVr à`moJmgmR>r H$m {ZdS>br? H$maU Ë`m_Ü ò Imbrb
\$m`Xo AmhoV.
1.1.1.1.1. JwUY_© ñnï>nUo {XgVmV. 2.2.2.2.2. ho \w$b {ÛqbJr Amho.  3.3.3.3.3. ̀ m_Ü ò ñdnamJ qgMZ hmoVo.
4.4.4.4.4. namJ qgMZmgmR>r nU `mo½` Amho.  5.5.5.5.5. hr dZñnVr {d{eï> Amho.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
~Q>mZo {h dZñnVr EH$m dmfuH$ dZñnVr Amho. {h {VMo {OdZMH«$ EH$m dfm©V nwU©

H$aVo. OJ^a AZoH$ àmVm§V ~Q>mZo dZñnVr ghOnUo dmT>Vo. B.g.nwd© 2000 dfm©V
A\$Jm{UñVmZ_Ü ò ~Q>mZo AmT>iwZ Amë`mÀ`m Eo[VhmgrH$ nwamdm Amho. gZ 2250-1750
`m H$mimV hanma gÜ`m nm{H$ñVmZÀ`m dm`ì` {XeoVrc n«mVm§_Ü ò ~Q>mZoMr cmJdS>
Ho$ë`mMm nwamdm Amho. VgoM J§JmZXrÀ`m n[admhH$, àmVm§Vrc ^maV XoemVrc ~Q>mZoMr
{nH$ {nH$dV hmoVo. ̀ mV {dQ>m_rZ ‘A, C, E, K & B’ Am{U  Ca, Fe, Mg, Mn, P, S &
Zn cdUo gwÜXm AmhoV.
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1 2 3
1 2 3

namJ qgMZ ewÕ {ndù`m Am{U {haì`m dZñn{V H$aUonamJ qgMZ ewÕ {ndù`m Am{U {haì`m dZñn{V H$aUonamJ qgMZ ewÕ {ndù`m Am{U {haì`m dZñn{V H$aUonamJ qgMZ ewÕ {ndù`m Am{U {haì`m dZñn{V H$aUonamJ qgMZ ewÕ {ndù`m Am{U {haì`m dZñn{V H$aUo
F1 {nT>r {nT>r {nT>r {nT>r {nT>r (First Filial (F1) generation) (n{hcr {nT>r qH$dm
g§VVrcm Fl {nT>r Ago _|S>cZo Zmd R>odco.)

`m {nT>rVrc gd© {~`m {ndù`m a§JmÀ`m AmhoV. ̀ m{nT>rVrc dZñnVr_Ü ò
ñdnamJ qgMZ Ho$ë`mg F2 {nT>r OÝ_mg òVo.

F2 {nT>r {nT>r {nT>r {nT>r {nT>r (Second Filial (F2) generation)  [n{hë`m {nT>rÀ`m
dZñnVr_Ü ò ñdnamJ {g§MZ Ho$ë`mg `mg Xþgar {nT>r F2 {nT>r Ago
åhUVmV. (gw_mao 75% {ndù`m {~`mMo dZñnVr Am{U 25% {haì`m
{~`mMr dZñnVr V`ma hmoVmV) ‘|S>obZo Xþgè¶m {nT>rMo ñd¶amJ qgMZ
H$éZ Imbrb Jmoï>r emoYyZ H$mT>ë¶m.

F3 {nT>r {nT>r {nT>r {nT>r {nT>r (Third Filial (F3) generation)

1. 25% dZñnVr nmgwZ \$º$ {ndù`m {~`m CËnËVr H$é eH$ë`m.
2. 75% {ndù`m {~`m, 25% {haì`m {~`m CËnVr H$é eH$ë`m.
3. H$mhr {haì`m {~`m§À`m dZñnVr \$º$ 25% {haì`m {~`mM CËnÎmr H$ê$ eH$ë`m.

{d{dY à`moJm/ {Z[aúmUmìXmao  ‘|S>obZo H$mhr g§H$ënZm J¥hrV Yaë`m.
n{hcr g§H$ënZm n{hcr g§H$ënZm n{hcr g§H$ënZm n{hcr g§H$ënZm n{hcr g§H$ënZm : àË |̀H$ ~Q>mZo dZñnVrÀ`m n«Ë òH$ cúmUmg XmoZ H$maH$  (‘factors’)
AgVmV. ho H$maH$ {d{eï> AZwd§erH$ cúmUo (trait)  V`ma H$aVmV.  The determining
agent responsible for each trait is called a factor.

 ‘|S>obZo H$miOrnwd©H$ \$º$ ewÜXOmVrcmM à`moJmgmR>r {ZdS>co. Amnë`m CXmhaUmV
KoVcoë`m {ndù`m {haì`m ~Q>mZoÀ`m àË òH$ OmVr ewÜX OZH${nT>r åhUVmV. {ndù`m
a§JmMr cúmUo AgUmè`m XmoZ H$maH$ EH$mM àH$maMo AgVmV. åhUOo ewÜX OmVr (OZH$
{nT>r) {ndù`m a§JmMr {~OmoËnÎmr H$aVo Amho. åhUOo Ë`mV XmoZ H$maH$ EH$mM àH$maMr
AgVmV. Ë`mg ‘Y’Ago åhUVmo.

 AmUIr EH$ ewÜX OmVr (OZH$ {nT>r) {haì`m a§JmMo {~OmoËnÎmr H$arV Amho.
åhUOo Ë`mVrc XmoZ H$maH$ EH$mM àH$maMr AgVmV. `mg ‘y’ `m AúmamZo gw{MV
H$aVmo.

F1

F2

F3
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Xþgar g§H$ënZm Xþgar g§H$ënZm Xþgar g§H$ënZm Xþgar g§H$ënZm Xþgar g§H$ënZm : nwZéËnmXZm_wio g§VVrVrc XomZ H$maH$ EH$m OZH$mnmgwZ EH$ Xþgè`m
OZH$mnmgwZ EH$ KoVcm OmVmV. Vo Z{dZ Am{U {d{^Þ Agw eH$VmV.
{Vgar g§H$ënZm{Vgar g§H$ënZm{Vgar g§H$ënZm{Vgar g§H$ënZm{Vgar g§H$ënZm : g§VVrg àmá Pmcoë`m XmoZ [d{^Þ H$maH$mV \$º$ EH$M ~{hJ©V
hmoVo. Xþgao H$maH$  amhVo åhUOo. ‘Y’ ({ndù`m a§Jmg H$maUr ŵV H$maH$) ~{hJ©V H$maH$
Agoc Va ‘Y’ ‘y’ ho XmoZ H$maH$ AgwZ gwÜXm ‘Y’H$maH$mÀ`m dM©ñdm_wio \$º$ {ndim
a§JM ~{hJ©V homVmo. åhUwZ ~Q>mZo dZñnVrÀ`m {~`m {ndù`m a§JmÀ`m AgVmV.

Xþgè`m g§H$ënZmZwgma nanamJqgMZmZ§Va g§VVr EH$m ewÜXOmVrÀ`m {nT>rnmgwZ EH$
H$maH$ (Y) Am{U Xþgè`m ewÜXOmVrÀ`m OZH${nT>r nmgwZ Xþgè`m H$maH$mg (y)KoUo
åhUOo g§VVrVrc gd© dZñnVr XomZ àH$maMo H$maH$‘Yy’  AgVmV. {Vgè`m g§H$ënZoZwgma
gd© dZñnVr {ndù`m a§JmÀ`m {~`m V`ma H$aVVm ‘Y’ H$maH$mMo dM©ñd OmñV AgVo.

OZH$ {nT>rMo na
namJ {g§MZ

Yy ............... ({ndim)

Yy ............... ({ndim)

Yy ............... ({ndim)

Yy ............... ({ndim)

Y y
YyYyY

Y Yy Yy

gd© ~Q>mZr dZñnVr {ndù`m n«H$maÀ`m Amho (F1-{nT>r)

F1 {nT>r_Ü ò ñdnamJ qgMZ  {nT>r_Ü ò ñdnamJ qgMZ  {nT>r_Ü ò ñdnamJ qgMZ  {nT>r_Ü ò ñdnamJ qgMZ  {nT>r_Ü ò ñdnamJ qgMZ (Self pollination in F1-Generation)

F1{nT>rV CËnÞ Pmcoë`m dZñnVr_Ü ò (Yy H$maH$ AgVmV) ñdnamJ qgMZ KS>dyZ
AmUë`mda Zì`m dZñnVrV ‘Y’ Am{U ‘y’ H$maHo$ H$moUË`mhr àH$mao {_iw eH$VmV.

Y y
YyYYY

y yY yy
Ogo YY, Yy, yY qH$dm yy gd© gmaIo gwÜXm hmoD$ eH$VmV.
Aem àH$mao {Z_m©U Pmcoë`m {~`m§À`m {T>JmV gw_mao YY, Yy, yY Am{U yy H$maH$

Agcoë`m ~Q>mÊ`mMr g§»`m g_mZ AgVo. Y H$maH$ Agcoë`m gd© {~`m {ndù`m
AgVmV. Va yy H$maH$ AgUmao _mÌ {haì`m a§JmÀ`m {~`m AgVmV.
1. YY H$maH$ Agcoë`m dZñnVr gw_mao 25% AgVmV d {ndù`m ~Q>Zo XoVmV.
2. yY H$maH$ Agcoë`m dZñnVr gw_mao 25 % Yy  H$maH$ Agcoë`m gw_mao 25%

AgVmV. `mgd© {ndù`m a§JmÀ`m {~`m CËnÞ H$aVmV.
3. yy H$maH$ Agcoë`m dZñnVr gw_mao 25% AgVmV d {haì`m ~Q>mZr XoVmV.

F1  {nT>rVrc H$mhr {~`m {ndù`m a§JmMr AgVmV. Ooìhm `m {~`m noaë`m Voìhm
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nwT>À`m {nT>rVrc dZñnVr [haì`m a§JmÀ`m {~`m CËnÞ H$aVmV. åhUwZ {~`m§da dada
cúmUo ~KwZ Ë`mÀ`m A§VJ©V cúmUmMm AmnU A§XmO cmdw eH$V Zmhr.

Ñí`én Ñí`én Ñí`én Ñí`én Ñí`én (Phenotype)

F1{nT>rV H$mhr {~`m {ndù`m a§JmÀ`m AgVmV. Ë`m§Zm noaë`mg 75% {ndù`m
{~`m XoUmè`m dZñnVr 25% {haì`m {~`m XoUmè`m dZñnVr CËnÞ H$aVmV. åhUwZ
~mhoéZ {XgUmè`m cúmUm§Zm Ñî`én à_mU (‘phenotypic ratio’) 3:1 AgVo. qH$dm
‘moZmoh¡~«rS> Ñî¶én à‘mU åhUVmV.

OZwH$én OZwH$én OZwH$én OZwH$én OZwH$én (Genotype)

E\$ 1 `m {nT>rV 75%{ndù`m a§JmÀ`m {~`m§Zm CËnÞ H$aUmè`m dZñnVr 25%
ewÜX {ndù`m a§JmÀ`m dZñnVr qH$dm (YY) àH$maÀ`m AgVmV. `mgM g_ ẁ½_O
(homozygous) åhUVmV. ho gd© àH$maÀ`m cúmUmMr AgVmV. Cacoco 50% {ndù`m
{~`m (Yy) àH$mamÀ`m AgVmV. ̀ mg {df_ ̀ w½_OH$ (heterozygous) Ago åhUVmV.
Cacoë`m 25% {haì`m {~`m XoUmè`m dZñnVr(yy) ewÜXOmVrMo AgVmV. ho gwÜXm
g_ ẁ½_OH$ AmhoV.

~Q>mZo dZñnVrÀ`m ñdén JwUY_m©g g§̂ mì`Vm H«$_mg Y ,y AúmamZo Xe©{dV AmhmoV.
`mg OZwH$én Ago åhUVmV. ho OZwH$én 1:2:1 AgVmo qH$dm ‘moZmoh¡~«rS> OZH$ én
à‘mU åhUVmV.

F2 {nT>rÀ`m dZñnVr_Ü ò ñdnamJqgMZ Ho$ë`mg.

Y Y
YYYYY

Y YY YY

Y y
YyYYY

y yY yy

y y
yyyyy

y yy yy
1 2 3

1. YY H$maH$ Agcoë`m ~Q>mZo dZñnVr_Ü ò ñdnamJ qgMZ Ho$ë`mg (YY) {ndù`m
a§Jr {~`m§Mr dZñnVr ̀ oVmV. ̀ m dZñnVr e§̂ a Q> o̧$ {ndù`m a§JmÀ`m {~`m CËnÞ
H$aVmV. ho à`moJmìXmao {gÜX H$aÊ`mV Amco.

2. Yy qH$dm yY H$maH Agcoë`m dZñnVr_Ü ò ñdnamJ qgMZ KS>D$Z AmUë`mg 75%
{ndù`m 25 % {haì`m {~`m XoVmV. åhUOo 3:1 à_mUmV dZñnVr V`ma H$aVmV.

3.  yy  H$maH$ AgUmè`m dZñnVr Ho$di {haì`m {~`mM XoVmV. {ZgJm©Vrc {d{dY
JwUY_m©g AZoH$ H$maH$ H$maUr ŵV AgVmV.

• EH$mnoúmm OmñV H$maH$ AgVmV Aer g§H$ënZm {gÜX H$é H$m?
`mg _oS>§cÀ`m à`moJmer H$er gm§JS> Kmcw eH$Vmo? _w»` cúmUmÀ`m XmoZ OmoS>çm§Zm

    Ñï>rV R>odwZ ho à`moJ H$amdo.
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1. ~Q>Ê`mMm a§J- {ndim {hadm  ‘Y’, ‘y’ Zo Xe©{dbo OmVmV.
2. ~Q>mÊ`mMm AmH$ma- Jmoc qH$dm gwaH$Q>cocm  ‘R’, ‘r’ Zo Xe©dw `m.

{ndù`m Am{U Jmoc hr ~{hJ©V cúmUo AmhoV. AmVm XmoZ àH$maÀ`m ewÜX g_ ẁ½_OH$
dZñnVrÀ`m {~`m§Zm KoD$ `m . EH$ Jmoc {ndù`m àH$maMr Xþgar gwaH$Q>cocr {haì`m
a§JmÀ`m {~`m KoD$ `m.

gd© ~Q>mUo Jmoc Am{U {ndù`m AmhoV. àË òH$ ‘YyRr’
H$maH$ AmhoV.

nanamJqgMZ Pmë`mda

YYRR yyrr

ñd §̀namJqgMZ

YyRr

H$maH$ {ndù`m (Y factor) Am{U Jmoc (R factor)
XmoÝhr ~{hJ©V cúmUo åhUwZ (F1 {nT>r ) qH$dm n{hcr {nT>r
gd© Jmoc Am{U {ndù`m {~`mM òVmV. O|ìhm n{hë¶m
{nT>rMo ñdnamJ qgMZ Ho$bo Xþgar {nT>r F2 {‘imbr.

Xþgar F2 {nT>r `mMo ñdnamJ qgMZ Pmë`mg Jmoc,
{ndù`m (YyRr or YYRR) {~`m, H$mhr Jmoc {haì`m
{~`m(yyRR qH$dm yyRr) AmUIr H$mhr gwaHw$Q>ë`m nS>coë`m
{haì`m {~`m V`ma Pmë`m (Yyrr qH$dm Yyrr) (yyrr)

• Va EHo$H$m àH$maMr dZñnVr {H$Vr Q> o̧$ {Z_m©U Pmco?
 XmoZ doJdoJir cúmUo Vr nwT>À`m {nT>rV H$go nmohmoMVmV `mMo dU©Z H$aÊ`mgmR>r

‘|S>obZo ñdV§Ì dJm©Mm {Z`_ (law of independent assortment) hm {gÜXm§V _m§S>cm.
ho Vwåhr daÀ`m dJm©V {eH$mc. àmW{_H$ _m{hVrgmR>r YS>çmeodQ>r {Xcocm AZw~§Y
dmMm.

àW_ {nT>rV \$º$ H$moUVohr EH$M cúmU ~{hJ©V {XgVo ho AmnU nm{hcmo. {ndù¶m
{haì`m {~`m_Ü ò g§H$arH$aU Ho$co AgVm, gd© {ndù`m {~`m V`ma Pmë`m, Ago H$m
KS>co? EH$m cúmUmgmR>r XmoZ H$maH$ g_ ẁ½_H$ (‘alleles’ ) AgwZ gwÜXm \$º$ EH$M
g§VVrV ~{hJ©V hmoVo. Xþgao A§VJ©VM amhVo Ago _V  ‘|S>obZo ì`º$ Ho$co. ̀ mgM ~{hJ©Ëd
{Z`_ (Law of Dominance)Ago åhUVmV.

{d^º$rH$aU {Z`_mZwgma (Law of Segregation)  H$moUË`mhr cúmUmg XmoZ
H$maH$ (pair of alleles) AgVmV. Ë`mn¡H$s Ë`mVwZ EH$oH$ H$maH$ OZH$mnmgwZ g§VVrcm
cm^Vo. OZH$mÀ`m H$maH$m§V H$moUVo Var `XoÀN> (randomly) H$maH$ g§VVrcm {Xco
OmVo. `mgM {d^º$sH$aUmMm {Z`_ (segregation)  Ago åhUVmV.
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EH$m {nT>rnmgwZ Xþgè`m {nT>rcm OmUmè`m cúm§UmZm AUwd§erH$ cúmUo ( heritable
traits) Ago åhUVmV. _oS>§cÀ`m ~Q>mZo dZñnVrda Ho$coë`m à`moJmìXmao Vo H$go AZwd§erV
hmoVmV Vo nm{hco.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr -4
_oS>§cÀ`m AZwd§{eVoÀ`m gwÌmg  (Mendelian principles of Heredity.)g_OwZ

KoÊ`mgmR>r Imcrc à`moJ H$é `m.

Amdí`H$gm_wJ«rAmdí`H$gm_wJ«rAmdí`H$gm_wJ«rAmdí`H$gm_wJ«rAmdí`H$gm_wJ«r:
a) 3go._r. cm§~ Am{U 1 go._r. é§XrMo MmQ>© Mo VwH$S>o-16
b) 2go._r. cm§~ Am{U 1 go._r. é§XrMo MmQ>© Mo VwH$S>o-16
c) cmc Jw§S>çm - 16
d) nm§Tè`m Jw§S>çm - 16
e) MmQ>©, ñHo$c, ñHo$MnoZ, noÝgrc, 2 ~°½g
à`moJmMr nÜXVà`moJmMr nÜXVà`moJmMr nÜXVà`moJmMr nÜXVà`moJmMr nÜXV: 4 4  aH$mZo (boxes) MmQ>©da H$mT>wZ
AmH¥$VrV XmI{dë`mn«_mUo A§H$ Am{U {MÝh {chm.

Ioi 1Ioi 1Ioi 1Ioi 1Ioi 1: EH$g§H$arV g§H$arH$aU (Mono hybrid cross)(starting with hybrid parents)
Vwåhr V`ma Ho$coë`m 16 cm§~ Am{U 16 R>oJÊ`m MmQ>©À`m nÅ>rÀ`m ¿`m. Aem OmoS>çm V`ma
H$am. Á`m_wio àË òH$ OmoS>rV cm§~ d R>|JUr qH$dm XmoÝhr AgVrc.

AmVm XmoZ {nedr ¿`m. n«Ë òH$ {nedrV 16 H$mJXmMo nQ²>Q>çm AgVrc Aem
àH$mao {nedrV Q>mH$m. n«Ë òH$ {nedrV 8 cm§~, 8 R>§oJÊ`m nQ²>Q>çm ¿`m. {nedr  ‘A’ cm
Za d {nedr ‘B’  cm _mXr g_Om. AmVm {nedr A Am{U B {nedr _YwZ EHo$H$ hmVmcm
`B©c Vr nÅ>r KoD$Z n{hë`m aH$mÊ`mV R>odm. {nedrVrc gd© nQ²>Q>çm g§non ª̀V àË òH$
aH$mÊ`mV XomZ nQ²>Q>çm R>odV Om. Vw_Mr {nedr [aH$m_r Pmcr H$s, àË òH$ aH$mÊ`mV XmoZ
H$mJXmÀ`m nQ²>Q>çm AgVrc. `mMo {Z[aúmU Ho$ë`mg XmoZ cm§~, XmoZ R>oJÊ`m, EH$ cm§~
EH$ R>|JUr Aem OmoS>çm {XgVrc.
• XmoZ cm§~ nÅ>r Agcoë`m {H$Vr OmoS>çm AmhoV?
• XmoZ R>§oJÊ`m nQ²>Q>çm Agcoë`m {H$Vr OmoS>çm AmhoV?
• EH$ cm§~ d EH$ T>o|JUr Agcoë`m {H$Vr OmoS>çm AmhoV?
• àË òH$ àH$maÀ`m {H$Vr Q> o̧$ OmoS>çm AmhoV? `mMo à_mU {H$Vr?
• `m IoimìXmao Vwåhr H$m` {eH$cmV?

hmM Ioi nm§T>è`m Am{U cmc ~Q>Z KoD$Z Ioim, Amcoë`m {ZH$mcmg n{hë`m
Ioimer VwcZm H$am. YS>çmÀ`m eodQ>r {Xcoë`m AZw~§YmVrc Ioi Ioim Am{U {_Ìmgmo~V
Ë`mM {df`r MMm© H$am.

{nedr{nedr{nedr{nedr{nedr ‘A’

{n
ed

r
{n

ed
r

{n
ed

r
{n

ed
r

{n
ed

r ‘
B

’ 1 2

3 4
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Watson DNA Crick

OZH$mnmgwZ Vo g§VVrn ª̀V OZH$mnmgwZ Vo g§VVrn ª̀V OZH$mnmgwZ Vo g§VVrn ª̀V OZH$mnmgwZ Vo g§VVrn ª̀V OZH$mnmgwZ Vo g§VVrn ª̀V (Parent to progeny)

Vmo AmOmo~mgmaIm {XgVmo, Vr _wcJr {VÀ`m _mder gmaIrM {XgVo. Ago Hw$Qw>§~mV
åhUVmV ho AmnU EoH$Vmo. _mVm{nË`mMr cúmUo/ JwUY_© _wcm§_wcrV AZwd§erH$nUo
òVmV.

_mVm{nË`mMr cúmUo, JwUY_© _wcm,_wctV ̀ oVmV. Aem cúmUmg AZwd§erH$ cúmUo,
JwUY_© (inherited traits) åhUVmV. ̀ mMà_mUo {~`m§Mm a§J, {~OHdM, ImoS>mMr cm§~r
BË`mXr gwÜXm AZwd§erH$ cúmUo AmhoV Ago _oS>§cMo _V hmoVo.

_mVm{nË`mMr cúmUo _wcm§§_wcrV òUmÀ`m {H«$ òcm AZwd§erH$Vm (Heredity) Ago
åhUVmV.VgoM AZwd§erH$Vo_wio EH$m {nT>rMo JwUY_© ho Xþgè`m {nT>rV òÊ`mg AZwhaU
(Inheritance) Ago åhUVmV.

cúmUo H$er ~{hJ©V hmoVmV? cúmUo H$er ~{hJ©V hmoVmV? cúmUo H$er ~{hJ©V hmoVmV? cúmUo H$er ~{hJ©V hmoVmV? cúmUo H$er ~{hJ©V hmoVmV? (How do traits get expressed?)

àË òH$ JwUY_© H$maH$mÀ`m EH$m OmoS>r_wio qH$dm alleles ìXmao ~{hJ©V hmoVmV Aer
‘|S>obZo n[aH$ënZm Ho$cr.(contrasting expressions of the same trait)dV©_mZ H$mimV
Ë`m H$maH$mg OZwH$(genes) åhUV AmhoV. OZwH$ åhUOo àË òH$ H|$ÐH$mVrc EH$ ^mJ
Amho. (åhUOoM ‘DNA’ Mm EH$ ^mJ Amho) OZwH$m_wio cúmUo qH$dm JwU ~{hJ©V
H$aÊ`mda {Z §̀ÌU AgVo.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

\«$mqgg {H«$H$ Am{U Ooåg dmQ>gZ `m emókm§Zr 1953 _Ü ò H°$~«rS>O {díd{dÚmc`mV Ho$coë`m
g§emoYZmìXmao DNA À`m nwU© aMZoMm emoY cmJcm. DNA AZwgnuc (molecule) {eS>rgmaIm AgVmo
Ago emoYwZ H$mT>co. `m AmH$mamg ìX§X²d Hw§$S>cr (double helix) åhUVmV. `mV EH$m§Vamda gmIa
Am{U \$m°ñ\o$Q>À`m aMZm AgVmV. ̀ m ES>rZrZ,½dmZrZ, Wm`_rZ Am{U gm`Q>mogrZ(adenine, guanine,
thymine and cytosine) ZmdmMo ZÌúmma nm`è`mgmaIo AgVmV. \«$ŠctZ Am{U _m¡ar`m {dŠcrH$Ýg
gwÜXm DNA g§emoYZmV dmQ>gZ Am{U {H«$H$ gom~V H$m ©̀© Ho$co. d§eemómV  Z{dZ g§emoYZm~Ôc

dmQ>gZ Am{U {H«$H$ ̀ m§Zm Zmo~c nm[aVmofrH$
{_imco. DNA Mm agm`{ZH$ ñd^md
{OdmVrc cúmUmMo {ZYm©aU H$aVmV. H$og,
ËdMoMm a§J BË`mXr cúmUm§Mr CXmhaUo AmhoV.
S>rEZE À`m agm`{ZH$ aMZoV N>moQ>m ~Xc
Pmcm Var g§VVrÀ`m cúmUmV \$aH$ nS>Vmo.
Vem \$aH$m_wioM {d{dYVm (Variations)
{Z_m©U hmoVo.
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Amnë`mVrc cúmUo AZwd§erH$[aË`m `oVmV
OÝ_Umè`m {eewÀ`m {c§J{ZYm©aUmV gwÜXm AZwd§erH$
H$maH$ AgVmV. _mZdmV qcJ {ZYm©aU H$go hmoVo Vo
nmhþ `m. _mZdmÀ`m àË òH$ noerV 23 H«$mo_moOmo_À`m
OmoS>çm (46) AgVmV.

Ë`mVrc 23 OmoS>çmZm emararH$ H«$mo_moOmo_
(autosomes) Am{U Cacoë`m EH$m OmoS>rg c¡qJH$
H«$mo_moOmo_(allosomes or sex chromosomes)

åhUVmV. c¡qJH$ H«$mo_moOmo_ XmoZ àH$maMo AgVmV.
‘X’ Am{U ‘Y’ho XmoZ H«$mo_mOmo_ qcJ {ZYm©aU H$aVmV.
{ó`m_Ü ò XmoZ ‘X’ H«$mo_moOmo_ (XX) AgVmV. nwéfmV
(XY) H«$mo_moOmo_ AgVmV. {ó`mÀ`m A§Sw>H$mV EH$M
X  H«$mo_moOmo_ AgVmo. nwéfmÀ`m ewH«$mUwV X qH$dm Y
H«$mo_moOmo_ AgVmo. Y H«$mo_moOmo_ Agcoë`m ewH«$mUw X
H«$mo_moOmo_ Agcoë`m A§Sw>H$m§er {_imë`mg (\$cZ
Pmë`mg) XY H«$mo_moOmo_ Agcocm _wcJm V`ma hmoVmo.
• Y H«$mo_moOmo_ Agcocm ewH«$mUw EŠg H«$mo_moOmo_

Agcoë`m A§Sw>H$mer {_iwZ \$cZ Pmë`mg H$m`
hmoVo?

• _wcJr OÝ_mcm Amcr åhUwZ {óMr qZXm H$aUo

`mo½` Amho H$m`?
• qcJ ho cúmU Amho H$m JwU Amho. `mg _oS>§cMm ~{hJ©V {Z`_  (law of

dominance) cmJw nS>Vmo H$m`?
• Amnë`mV Agcocr gd© cúmUo AmB© dS>rcm§gmaIr AgVmV H$m?

_mZdmV qcJ {ZYm©aU hmoUo _mZdmV qcJ {ZYm©aU hmoUo _mZdmV qcJ {ZYm©aU hmoUo _mZdmV qcJ {ZYm©aU hmoUo _mZdmV qcJ {ZYm©aU hmoUo (Sex determination in human beings)

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
c¡{J§H$ H«$mo_moOmo_ Mm emoY c¡{J§H$ H«$mo_moOmo_ Mm emoY c¡{J§H$ H«$mo_moOmo_ Mm emoY c¡{J§H$ H«$mo_moOmo_ Mm emoY c¡{J§H$ H«$mo_moOmo_ Mm emoY (Discovery of the sex chromosomes)

dmëQ>a goÅ>moZ Am{U Wm°_g h§Q> _mJm©Z ̀ m§Zr 1956 dfu \$imdarc chmZ _mer {df`r (Ś>mogmo{\$cm
_oc°ZomJ°ñQ>a) H$moc§{~`m {díd{dÚmc`mV AÜ`¶Z Ho$co. Ś>mogr{\$cm _merV qc§J g§c¾ cúmUmMm emoY
cmdVm§Zm `m cúmUmg H$maUr ŵV OZwH$ H«$mo_moOmo_da AgVmV Ago R>a{dÊ`mV Amco. Ś>mogmo{\$cmVrc
AZwd§erH$Vm~Ôc Ë`m§Zr nwU© AÜ``Z Ho$co.

AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:AmH¥ $Vr-4:

AmB©Mo c¡qJH$
H«$mo_moOmo_

dS>rcm§Mo c¡qJH$
H«$mo_moOmo_

_wcJr _wcJm

dS>rc AmB©

_wcJr _wcJm _wcJr _wcJm

22
+X

22
+Y

22+X 22+X

(44+XX) (44+XY) (44+XX) (44+XY)

nmcH$

 ẁ½_H$

AmnË`

44+XY 44+XX

Gyno
Sperm

Andro
Sperm

A§S>o
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CËH«$m§Vr CËH«$m§Vr CËH«$m§Vr CËH«$m§Vr CËH«$m§Vr (Evolution)
gOrdm§Mo nwZéËnVr hmoVm§Zm {d{^ÞVm (Variations) {dH${gV Pmbr. c¢{JH$

nwZéËnÎmrV DNA AZwdmXm_Ü ò H$mhr MwH$ qH$dm ~Xc Pmcm H$s, {d{^ÞVm KSw>Z ̀ oVo.
Vr {d{^ÞVm g§VVrV gwÜXm nmohmoMVo.EH$m {H$Q>H$mÀ`m cmoH$g§» òV n[agamZwgma H$em
àH$mao {d{^ÞVm KSw>Z òVo. ho g_OwZ KoÊ`mMm à`ËZ H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-3

{~Q>c {H$Q>H$mVrc {d{^ÞVm {~Q>c {H$Q>H$mVrc {d{^ÞVm {~Q>c {H$Q>H$mVrc {d{^ÞVm {~Q>c {H$Q>H$mVrc {d{^ÞVm {~Q>c {H$Q>H$mVrc {d{^ÞVm (Variations in beetle population)
Imcrc {MÌmMo {Z[aúmU H$éZ {~Q>c À`m cmoHg§» òV {d{^ÞVm d Ë`mMm à^mdmg

nmhþ `m.

AmH¥$Vr-5: cmoH$g§»`oMr {d{^ÞVmAmH¥$Vr-5: cmoH$g§»`oMr {d{^ÞVmAmH¥$Vr-5: cmoH$g§»`oMr {d{^ÞVmAmH¥$Vr-5: cmoH$g§»`oMr {d{^ÞVmAmH¥$Vr-5: cmoH$g§»`oMr {d{^ÞVm

n{hë`m {MÌmV XmI{dë`mà_mUo 12 cmc n§ImÀ`m {H$Q>H$mg EH$m g_whmV J¥hrV
Yam. Vo PwS>nmÀ`m {haì`m nmZmda {Zdmg H$aVmV. Vo c¡qJH$ nwZéËnÎmrìXmao g§VVrcm
OÝ_ XoVmV. åhUwZ Ë`m§À`m Zoh_r {d{^ÞVm {XgwZ òVo. g_Om `m cmc {H$Q>H$mg
H$mdio ImVmV. Oa H$mdù`m§Zr ho {H$Q>H$ OmñV Im„o Va Ë`m§Mr cmoH§$» òV hiwhiw H$_r
hmoVo. AmVm {d{dY g§X^m©Mm {dMma H$é `m.
g§X^© -1g§X^© -1g§X^© -1g§X^© -1g§X^© -1

EH$m n§I Agcoë`m {H$Q>H$mV nwZéËnVrÀ`m doir a§JmV {d{dYVm {Z_m©U Pmcr.
Ë`m_wio g§VVr_Ü ò cmc a§Jm EodOr {hadm a§J Amcm.

AmH¥$Vr-6: {hado Am{U cmc {H$Q>H$AmH¥$Vr-6: {hado Am{U cmc {H$Q>H$AmH¥$Vr-6: {hado Am{U cmc {H$Q>H$AmH¥$Vr-6: {hado Am{U cmc {H$Q>H$AmH¥$Vr-6: {hado Am{U cmc {H$Q>H$
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`m [haì`m {H$Q>H$mnmgwZ {Z_m©U hmoUmar nwT>Mr {nT>r {haì`m a§JmMrM homVo.
H$mdù`m§Zm {haì`m PmS>m§À`m nmZmdarc {hadr {H$Q>Ho$ cdH$a {XgV Zmhr. åhUwZ Ë`mg
ImD$ eH$co ZmhrV. nU cmc {H$Q>H$ R>iH$ {Xgco H$s, Ë`mZm ImV hmoVo. Ë`m_wio
{haì`m {H$Q>H$m§Mr g§»`m {Xdg|{Xdg dmT>cr. Ë`mMdoir cmc {H$Q>H$ H$_r Pmco.

a§JmVrc {d{^ÞVm cmc {H$Q>H$mnoúmm {haì`m {H$Q>H$m§Mo AñVrËd {Q>H$dwZ R>odÊ`mgmR>r
ghmæ`H$ R>acr. Xþgè`m Ñï>rZo nmhmV {hadr {H$Q>Ho$ {haì`ma§JmMr Z¡g{J©H$ [aË`m {ZdS>
Ho$cr Ago åhUw eH$Vmo. H$mdio Z¡g{J©H$ {ZdS>rcm, H$maUr ŵV R>aco ho AmnU nmhþ
eH$Vmo. H$mdio OmñV cmc {H$Q>H$m§Zm ImV Jocr Va eodQ>r Vo {e„H$ amhUma ZmhrV.
åhUyZ Z¡g{J©H$ [aË`m {H$Q>H$mÀ`m cmoH$g§» òV AmhmamgmR>r Ho$coë`m `m à`ËZmcm
{d{^ÞVmìXmao CËH«$m§Vr KS>cr. ̀ m_wio {H$Q>H$ n[agamcm AZwgéZ AZwHw$cZ (adaptation)
{_idwZ ApñVËd {Q>H$mdwZ R>odÊ`m`mo½` Ho$co.

AmUIr EHm$ g§X^m©~Ôc {dMma H$é `m.
g§X ©̂ - 2g§X ©̂ - 2g§X ©̂ - 2g§X ©̂ - 2g§X ©̂ - 2

`m g§X^m©V gwÜXm a§JmV {d{^ÞVm KSw>Z òD$Z nwZéÎnÎmr ìXmao {d{^ÞVm Z§VaÀ`m
{nT>rcm {Xcr OmVo. nU cmc a§Jr {H$Q>H$mnmgwZ {Zù`m a§JmMo {H$Q>H$ {Z_m©U Pmco.
åhUwZ {Zima§JM g§VrVrg àXmZ H$aÊ`mV Amcm. `m_wio Ë`m§Mr g§»`m dmT>cr.

AmH¥$Vr-7:{Zù`m Am{U cmc a§JmMo {H$Q>H$AmH¥$Vr-7:{Zù`m Am{U cmc a§JmMo {H$Q>H$AmH¥$Vr-7:{Zù`m Am{U cmc a§JmMo {H$Q>H$AmH¥$Vr-7:{Zù`m Am{U cmc a§JmMo {H$Q>H$AmH¥$Vr-7:{Zù`m Am{U cmc a§JmMo {H$Q>H$

{haì`m nmZmda, ImoS>mda {Zù`m d cmc a§JmMo {H$Q>H$ H$mdù`m§Zm ñnï> {XgV
hmoVr. åhUwZ Ë`m§Zm ghO ImD$ eH$V hmoVo. AmYrÀ`m g§X^m©V {H$Q>H$mà_mUo a§JmV ~Xc
hmoD$Z gwÜXm Vo {Zù`m {H$Q>H$mg cm^ H$é eH$co ZmhrV.

g_Om EH$m cmoH$g§» òV WmoS>o {Zio {H$Q>H$ AgwZ ~hþVoH$ cmc {H$Q>H$ AmhoV. Aem
àg§Jr EH$ hÎmr òD$Z {H$Q>H$ Agcoë`m PwS>nmda nm` XoVmo. `m_wio ~hþVoH$ {H$Q>H$
_aVmV. nU hiwhiw Oo H$mhr {H$Q>H$ {Od§V hmoVo Vo {Zio {H$Q>H$ hmoVo. nwÝhm {H$Q>H$m§Mr
g§»`m hiwhiw dmT>Vo nU Ë`m§À`m cmoH§$g§» òV {Zù`m {H$Q>H$m§Mr cmoH§$g§»`m cúmUmV
~Xc KSw>Z òVmo.  cúmUo OZwH$mìXmao {Z §̀{ÌV Ho$cr OmVmV ho AmnUmg _m{hVM Amho.
AemàH$mao AnKmVm_wio OZwH$mMm dma§dmarVoV (frequency) ~Xc KS>Vmo `mg OZwH$
{dñWmnZ (Genetic drift) åhUVmV. ho gwÜXm cmoH$g§» òV {d{^ÞVm {Z_m©U H$aVmV.
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AmVm AmUIr EH$ g§X ©̂ nmhþ `m.
g§X ©̂ - 3g§X ©̂ - 3g§X ©̂ - 3g§X ©̂ - 3g§X ©̂ - 3

AmH¥$Vr-8: Hw$nm ofrV {H$Q>H$AmH¥$Vr-8: Hw$nm ofrV {H$Q>H$AmH¥$Vr-8: Hw$nm ofrV {H$Q>H$AmH¥$Vr-8: Hw$nm ofrV {H$Q>H$AmH¥$Vr-8: Hw$nm ofrV {H$Q>H$

{H$Q>H$m§Mr g§»`m H«$_mH«$_mUo dmT>V AmhoV. nU EH$X_ PmS>mÀ`m ImoS>mcm d nmZmcm
EImXm amoJ OS>cm. Voìhm nmZo Zï> Pmcr qH$dm nmZmcm amoJ cmJë`m_wio {H$Q>H$m§Zm
nmZmVwZ H$_r AÞnXmW© {_imco åhUwZ {H$Q>Ho$ Hw$nmofrV hmoVmV. åhUwZ Ë`mMo dOZ H$_r
hmoVo. nU hm ~Xc (DNA) OZwH$ nXmWm©cm ~Xcocm Zmhr. {H$Q>H$mMo dOZ H$_r hmoVo.
nU Ë`m§À`m OZwH$ nXmWm©V ~Xc Pmcm Zmhr. H$mhr dfm©Z§Va nmZmdarc amoJ H$_r
hmoD$Z {haì`m nmZmMo [ZamoJr PmS> V`ma Pmco.
• Voìhm {H$Q>H$mÀ`m dOZmV H$m` ~Xc KSw>Z òB©c Ago Vwåhmcm dmQ>Vo?
g§nmXrV Am{U AZwd§erH$ cúmUo Am{U CËH«$m§Vr g§nmXrV Am{U AZwd§erH$ cúmUo Am{U CËH«$m§Vr g§nmXrV Am{U AZwd§erH$ cúmUo Am{U CËH«$m§Vr g§nmXrV Am{U AZwd§erH$ cúmUo Am{U CËH«$m§Vr g§nmXrV Am{U AZwd§erH$ cúmUo Am{U CËH«$m§Vr (Acquired and
Inherited Characters and Evolution )

c¡[J§H$ nwZéÎnÎmr KSw>Z `m {OdmV nwZéËnmXZmgmR>r Agcoë`m {deof CVr~Ôc
nwZéËnÎmr YS>çmV {eH$cmV. Oa ŵH$_mar_wio {H$Q>H$mMo dOZ H$_r Pmco Va hm ~Xc
OZZ noer(germ cells) Vrc DNA cm ~Xcw eH$cm Zmhr. åhUwZ dOZ ho cúmU
AZwd§erH$VoZo g§VVrcm nmohmoM{dco OmV Zmhr. CËH«$m§Vrg H$maUr ŵV R>aV Zmhr. åhUOo
Aem àH$maÀ`m ~Ôc `m àH$maMo ~Xc AZwd§{eH$ [aË`m nwT>rc {nR>rcm nmohmoM{dcmV
Zmhr Ago g_OVmV. nwZéËnÎmr CVrcm gmoSw>Z ~mH$s CVrV KS>Umao ~Xc OZZnoerVrc
S>rEZE V ~Xc KS>dwZ AmZV ZmhrV. åhUwZ EImÚm gOrd Ë`mÀ`m {OdZH$mimVrc
AZŵ dm§Zm Ë`m§À`m g§VVrcm nmohmoM{dco OmD$ eH$V Zmhr. åhUwZ ho gd© CËH«$m§Vrg
H$maUr ŵV R>aV Zmhr.

AmH¥ $Vr-9:AmH¥ $Vr-9:AmH¥ $Vr-9:AmH¥ $Vr-9:AmH¥ $Vr-9:
Jean Baptist Lamarck

(1774-1829)

cm_mH©$dmX cm_mH©$dmX cm_mH©$dmX cm_mH©$dmX cm_mH©$dmX (Lamarckism)
gOrdmV H$gë`mM àH$maMm ~Xc Pmcm Zmhr Zoh_r gOrd EH$gmaImM

Amho Agm cmoH$m§Mm {dídmg hmoVm. Om°Z ~mßQ>rñQ> cm_mH©$ (Jean Baptist
Lamarck)hm CËH«$m§VrMm {gÜXm§V _m§S>Umam n{hcm emó hmoVm. H$mhr hOmamo
dfm©nwdu Oram\$ ho àmUr harUmgmaIoM hmoVo. O_rZrdarc AÞmÀ`m A^mdm_wio
Am{U PmS>mÀ`m ImcÀ`m \$m§ÚmMr nmZo ImÊ`mgmR>r {Oam\$cm _mZ da VmZmdr
cmJVr Agoc. C§M \$m§ÚmMr nmZo ImVm§Zm {Za§Va _mZ VmZmdr cmJë`mZo _mZ
cm§~ ìhm`cm cmJcr Agoc Am{U H$mhr {nT>rZ§Va Oram\$mMr _mZ cm§~ Pmcr
Agoc. AemàH$mao gOrd Ë`m§À`m ApñWËdmgmR>r Amdí`H$VoZwgma {dH$mg
H$éZ KoVcoë`m cúmUmg qH$dm JwUmg g§nmXrV cúmUo (acquired characters)
åhUVmV. cm_mH©$À`m A{^àm`m_Ü ò AemàH$mao g§XmnrV cúmUm§Zm Ë`m§À`m
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AmH¥$Vr-12: S>m{d©Z q\$M númrAmH¥$Vr-12: S>m{d©Z q\$M númrAmH¥$Vr-12: S>m{d©Z q\$M númrAmH¥$Vr-12: S>m{d©Z q\$M númrAmH¥$Vr-12: S>m{d©Z q\$M númr
_moR>m J«m§D$S> q\$M({~O) H°$ŠQ>g J«mD§$S> q\$M doOrQ>oar`Z q\$M(H$ù`m) CS>noH$a q\$M ({H$Q>H$)

g§VVrcm àXmZ Ho$cr OmVmV. `mgM g§nmXrV cúmUmMr AZwd§erH$Vm
(Inheritance of acquired characters) Ago åhUVmV.

nU AmJñQ>g {dg_Z `m {gÜXm§Vmg C§Xamda {gÕ H$éZ nm{hco. Ë`mZo
C§XamÀ`m eonQ>r H$mnë`m Varhr nwT>À`m {nT>rV eonQ>r Agcocr C§XraM OÝ_mcm
Amcr. AemàH$mao 22 {nT>rÀ`m C§XramMo eonwQ> H$mnwZ à`moJ Ho$co. nU àË òH$
doir eonQ>rgh C§Xrao OÝ_mcm Amcr. Aem àH$mao Ë`m§Zr {gÜX Ho$co H$s,
emararH$ ~Xc AZwd§erV hmoV Zmhr. åhUwZ Vo nwT>À`m AmnË`mg ̀ oV ZmhrV.

AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:AmH¥ $Vr-11:
Charles Darwin
(1809 – 1882)

S>m{d©ZdmX S>m{d©ZdmX S>m{d©ZdmX S>m{d©ZdmX S>m{d©ZdmX (Darwinism )

Mmc©g S>m{d©Z ̀ m§Zr Z¡g{J©H$ {ZdS> (Natural selection) CËH«$m§VrMm {gÜXm§V
à{VnmXZ Ho$cm.

Mmc©g S>m{d©Z (Charles Darwin (1809-1882) `m§Mm OÝ_ B§½c§S>_Ü ò
Pmcm. Ë`mZo 22 df© HMS {~Jc (Beagle) ZmdmÀ`m Zm¡Ho$V g§emoYZmgmR>r
5 df© àdmg Ho$cm. JmcmnmJg ìXrnmgh (Galapagos Islands) {H$VrVar
àXoemcm Ë`m§Zm ̂ oQ> {Xcr. Ë`mcm àXoemVrc dZñnVr, àmÊ`mMo AÜ``Z Ho$co.
VgoM AZoH$ _m{hVr d gmúm Jmoim Ho$cm.

S>m{d©ZZo JmcmnmJg pìXnmVrc chmZ chmZ g_whmVrc númmÀ`m aMZoV
{d{^ÞVm nm{hcr. Ë`m§Zm S>m{d©Z q\$M (Finch) númr åhUVmo. S>m{d©ZZo q\$M
númm§À`m Mm|MoÀ`m aMZoV Aën ~Xc Agcocm nm{hcm. Vmo ~Xc númm§Zm H$gm
Cn`moJr nS>Vmo.

ga Mmc©g c¡coZo {c{hcoë`m {n«Ýgrnëg Am°\$ {O`mcOr (Principles of
geology) ho nwñVH$ S>m{d©ZZm Iwn à^m{dV Ho$co. nU ^m¡JmocrH$ ~Xc

H«$_~ÜX nÜXVrZo KS>VmV. Aem Mmc©g À`m à{VnmXZmg S>m{d©Z A§JrH$ma Ho$cm Zmhr
AZoH$ chmZ chmZ ~Xc {_iwZ _moR>m ~Xc KS>Vmo. VgoM _mëWg emókmZo n«{VnmXZ
Ho$coë`m  ‘An essay on the principles of population’ _Yrc _mëWg {gÜXm§VmMm
(‘Malthus theory)S>m{d©Zda A{YH$ n«̂ md Agm`Mm. _mëWgÀ`m {Z[aúmUmZwgma
cmoH$g§»`m  geometrical progression Zo (1, 2, 4, 8, ......) dmT>Vo Va AmH$mamMr
Amdí`H$Vm arithmetic progression Zo(1, 2, 3, 4, 5, .......) Zo dmT>Vo.

AmH¥ $Vr-10:AmH¥ $Vr-10:AmH¥ $Vr-10:AmH¥ $Vr-10:AmH¥ $Vr-10:
{Oam\${Oam\${Oam\${Oam\${Oam\$
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

`m Jmoï>rda AmYmarV S>m{d©ZZo Z¡g{J©H$ {ZdS> (“Natural selection”) ZmdmMm
{gÜXm§V à{VnmXZ Ho$cm. åhUOo EImÚm gOrdmMo ApñVËd {Q>H$dwZ R>odm`Mo H$m Zme
H$am`Mo ho {ZgJ©M R>a{dVmo. åhUOo Hw$UmMo ApñVËd {Q>H$dm`Mo ho {ZgJ©M {ZdS> H$aVmo.
Cn ẁº$ {d{^ÞVm Agcroco gOrdM {Od§V amhVrc. {Zén`moJr cúmUo qH$dm JwU Zï>
hmoVmV. qH$dm n[agamVwZ Zï> Ho$cr OmVmV.

Am°\«|$S> agoc d°cog (Alfred Russel Wallace) ZmdmMm emók gwÜXm Z¡g{J©H$
{ZdS>r_wioM Zdo gOrd OÝ_mcm ̀ oVmV Ago gm§JrVco. ̀ m Jmoï>rg AmO cmc {H$Q>H$mÀ`m
(beetles) g§X^m©V nm{hcmoV. Ë`mg H$mdio ImD$Z Q>mH$co åhUwZ Ë`m§Mr cmoH$g§»`m
n[agamVwZ hiwhiw H$mTw>Z Q>mH$ë`mV Amcr. Ë`mMdoir {hadr {H$Q>Ho$ nmZmÀ`m a§JmV
{_iwZ H$mdù`m§Zm Z {Xgë`m_wio {Od§V amhþ eH$co. åhUwZ Ë`m§Mr cmoH$g§»`m dmT>cr.
`mgM Z¡g{J©H$ {ZdS> (“natural selection”) Ago åhUVmV.

EH$m O§JcmV XmoZ àH$maMo harU Amho AmhoV Ago J¥hrV Yé ̀ m. EH$ n«H$maMm harU Iwn
doJmV niw eH$Vmo. nU Xþgam {VVŠ`m doJmV niw eH$V Zmhr. dmK, harU, ̀ m§Mr {eH$ma H$éZ dmK
AÞ {_i{dVmV. _J H$moUË`m àH$maMo harU {Od§V amhVrc? H$moUË`m n«H$maÀ`m harUm§Mr g§»`m
H«$_mH«$_mUo H$_r hmoB©c? H$maU H$m`? H$ënZm H$am?
{d{^ÞVm Cn`moJr Agob Var Vr àmoËgmhrV Ho$cr OmVo. hmZrH$maH$ Agob Va Vr

Zï> Ho$br OmVo. EH$m cmoH$g§» òV {Od§V amhÊ`mÀ`m ẁÜXmV ~cdmZ gOrdM qOH$VmV.
{ZgJ© gwÜXm Cn ẁº$ {d{^ÞVoMm AmXa H$aVmo. àË òH$ OmV OmñV g§» òV g§VVr AgVrc
Ago nwZéËnVr H$aVo. Vo Amhma ñWio nwZéËnÎmr {_i{dÊ`mgmR>r ñnYm© H$aVmV. VgoM
BVa OmVrÀ`m gOrdmer gwÜXm ñnYm© H$amdr H$aVmV. {OJÊ`mgmR>r {Od§V amhÊ`mÀ`m
ñnY©V ~cdmZ OmVr OJVmV. `mg {OdZñnYm© ( struggle for the existence)
åhUVmV. `m ñnY©V qOH$Ê`mg g_W© A{V {OdZ(‘fittest’ survived.) åhUVmV.
H«$_mH«$_mZo AemàH$mao Z{dZ g{Od {Z_uVr hmoVo.

Vw_À`m n[agamVrc dZñnVr d àmÊ`mVrc ñnY©ocm nm{hcoM Agmc. CJdocoë`m
amonQ>çmVwZ OÝ_coë`m nmÊ`mVwZ \$º$ H$mhrM dmMVmV ho Vwåhr nm{hcmM Agmc.
Vw_À`m AZŵ dmÀ`m AmYmao g_W© A{V {OdZ (survival of the fittest) g_OÊ`mgmR>r
{_Ìm§er MMm© H$am.
S>m{d©ZÀ`m {gÜXm§VmMm gmam§e S>m{d©ZÀ`m {gÜXm§VmMm gmam§e S>m{d©ZÀ`m {gÜXm§VmMm gmam§e S>m{d©ZÀ`m {gÜXm§VmMm gmam§e S>m{d©ZÀ`m {gÜXm§VmMm gmam§e (Darwin’s theory of evolution in a nutshell )

1. EImÚm cmoH$g§»`Vrc H$moUË`mhr g_whmV {d{^ÞVm {dH$grV hmoD$ eH$Vo nU
g_whmVrc gd© gOrd g_whmV gmaIr [d{^ÞVm {XgwZ òV Zmhr.

2. {d{^ÞVm OZH$mnmgwZ g§VVrcm AZwd§{eH$[aË`m àXmZ Ho$cr OmVo.
3. g§VVrMr g§»`m A{YH$ Agoc Va {VWo {OdZñnYm© (struggle for their survival)

gwé hmoVo.
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4. CËH«$m§Vr hr hiwhiw {Za§Va KS>V AgVo. Cn ẁº$ cúmUo Zgcoë`m gOrdmnoúmm,
Cn ẁº$ cúmUo Agcocr gOrd {OdZ OJÊ`mg nmÌ AgVmV. åhUwZ nwZéËnÎmrìXmao
gOrd A{YH$ g§VmZmg CËnÎmr H$aVmV.

5. Cn ẁº$ {d{^ÞVm AgwZ {OdZ OJV Agcoco gOrd AZwd§{eH$ [aË`m {d{^ÞVocm
g§VVrg àXmZ H$aVmV. Ago àË òH$ {nT>rV KS>V Agë`m_wio Vr [d{^ÝZVm gd©gmYmaU
cúmU hmoVo.

6. Oa dmVmdaUmV ~Xc KS>cm Va Ë`mZwgma ~Xc H$éZ gOrd {OdZ n[apñWVrV
{Od§V amhþ eH$VmV.

7. àË òH$ {OdÊ`mVrc {XK© H$mimV {d{^ÞVoMr cúmUo Jmoim hmoD$Z Zdr OmVr CËnÞ
hmoVo. Z{dZ OmV Iè`m OmVrÀ`m doJir AgVo. ŵVcmdarc gd© àmUr `m àH$maoM
OÝ_mg Amcoco AmhoV.

8. CËH«$m§Vr {Za§Va d hiw hiw hmoV AgVo.
S>m{d©ZÀ`m {gÜXmVm§À`m H$mhr _`m©Xm AmhoV åhUwZ qgWo{Q>H$ {gÜXm§V(synthetic

theory) CËnardV©Z {gÜXm§V (mutation theory) nwT>o _m§S>Ê`mV Amco.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

Mmc©g S>m{d©Z Am{U Amë\«o$S> añgoc(Charles Darwin and Alfred Russel Wallace) `m

 Alfred Russel Wallace

OmVrMr CËnÎmr OmVrMr CËnÎmr OmVrMr CËnÎmr OmVrMr CËnÎmr OmVrMr CËnÎmr (Speciation)

Z{dZ OmVr H$em CËnÞ hmoVmV? Z{dZ OmVr H$em CËnÞ hmoVmV? Z{dZ OmVr H$em CËnÞ hmoVmV? Z{dZ OmVr H$em CËnÞ hmoVmV? Z{dZ OmVr H$em CËnÞ hmoVmV? (How new species are evolved?)
EH$m OmVrÀ`m cmoH$g§» òV n[agamer AZwHw$c {d{^ÝVm nwT>À¶m {nT>rV ¶oVo. AmnU

nm{hcmo. Vem àH$mao {d{^ÞVm {Z‘m©U Pmbobo gOrd g_W©nUo OJw eH$VmV. nU Ë`mM
OmVrÀ`m gOrdmg Amdí`H$ AZwHw$cZ {_imco Zmhr Va Vr H«$_mH«$_mZo Zï> hmoVmV.
AmYr MMm© Ho$coë`m cmc, {haì`m, {H$Q>H$m§Mo `mgmR>r EH$ Mm§Jco CXmhaU Amho. EH$m
chmZ OmVrV KS>Umè`m chmZ chmZ ~Xcmg gwú_CËH«$m§Vr åhUVmV.  CXm. {H$Q>H$mMm
{hadm cmc a§J AmVm AmnU ZdrZ OmV H$er CËnÞ hmoVo nmhþ `m.

XmoKm§Mm {dMma EH$ gmaIm hmoVm.
S>m{d©Z CËH«$m§VrÀ`m {gÜXm§Vmg V`ma H$arV AgVm§Zm Ë`mcm dmcogZo

nmR>{dcoco nÌ {_imco. Ë`m nÌmV dmcogZo B§S>moZo{e`m pìXnmVrc Ë`mÀ`m
g§emoYZm~Ôc {ZgJm©À`m {ZdS>r~Ôc(Natural selection) {c{hco hmoVo.
Ë`mÀ`m H$ënZo à_mUo dmcogMm {gÜXm§V Agë`mMo nmhþZ S>m{d©Zcm \$ma
AmíM ©̀ dmQ>co. Z§Va S>m{d©Z Am{U dmcogZo {_iwZ ‘Journal of Linnaean
Society’  n{ÌHo$V Z¡g{J©H$ {ZdS> ̀ m~Ôc EH$ {Zdo{XH$m n«H$m{eV Ho$co.
Ë`mZ§VaM S>m{d©ZZo OmVr CX²J_ (The origin of Species)  ZmdmMm J«§W

n«H$m{eV H$éZ Z¡g{J©H$ {ZdS>r {df`r dU©Z Ho$co.
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`m Z{dZ OmVrÀ`m CËnÎmrg OmVrMr CËnÎmr( species) åhUVmV qH$dm ñWwc
CËH«$m§Vr (Macro evolution)Ago åhUVmV.

cmc {hadr {H$Q>Ho$ c¡qJH$ g§nH$m©ìXmao g§VVrcm OÝ_ XoD$ eH$VmV. ho AmnU
OmUVmo. nU cmc, {hadr {H$Q>Ho$ H$mhr H$maUmñVd H$mhr H$mi XþaXþa am{hcr, Aer
H$ënZm H$am.  (CXmhaUmW© H$mdio {H$Q>H$mcm MmoMoV YéZ Iwn Xþada Hw$R>oVar gmoSw>Z {Xco
g_Om) H$mhr dfm©Z§Va XmoZ àH$maÀ`m {H$Q>H$mV {H$Ë òH$ {d{^ÞVm {Z_m©U hmoVmV.
Ë`mZ§Va Vo Oar c¡JtH$ g§nH$m©V Amco Var nwZéËnmXZ H$é eH$V Zmhr. g§VVr CËnÞ H$é
eH$V ZmhrV. H$moUVohr gOrd Ë`mÀ`m OmVrÀ`m gOrdmer c¡qJH$ g§nH$m©V Amë`mZoM
g§VmZmoËnVr KSw>Z òD$ eH$Vo. Aem àH$mao Z{dZ OmVr CËnÞ homVmV.

CËH«$m§Vr- CËH«$m§VrMm nwamdm CËH«$m§Vr- CËH«$m§VrMm nwamdm CËH«$m§Vr- CËH«$m§VrMm nwamdm CËH«$m§Vr- CËH«$m§VrMm nwamdm CËH«$m§Vr- CËH«$m§VrMm nwamdm (Evidences of evolution)
OrdmMr CËH«$m§Vr H$er KS>cr? emókm§Zm H$mhrhr n«{VnmXZ H$aÊ`mgmR>r nwamdm

hdm AgVmo Vo {gÜX H$aUo \$ma _hËdmMo AgVo. Ë`mM n«_mUo O¡{dH$ CËH«$m§Vrcm gwÜXm
nwamdm Amdí`H$ Amho. VemM àH$maMr H$mhr nwamì`mMr CXmhaUo nmhþ `m.

aMZmgmå` d {H«$`mgmå` Ad`d aMZmgmå` d {H«$`mgmå` Ad`d aMZmgmå` d {H«$`mgmå` Ad`d aMZmgmå` d {H«$`mgmå` Ad`d aMZmgmå` d {H«$`mgmå` Ad`d (HOMOLOGOUS AND ANALOGOUS ORGANS)

H$moUVrhr cúmUo {d{dY {Odm§V EH$gmaIrM Agë`mg Vr EH$mM nwd©OmnmgwZ
AZwd§erH$VoZo Ambr Ago åhUw eH$Vmo. ìhocMr nwT>Mo n§I (nmohÊ`mgmR>r), dQ>dmKwimMo
n§I (CS>Ê`mgmR>r) {MVmMo nm`(YmdÊ`mgmR>r) qMMwÐrMo nm` (ImoXÊ`mgmR>r) _mZdmVrc
hmV (YaÊ`mgmR>r) `m gd© Ad`dmMr A§VaaMZm EH$ gmaIrM AgVo. `mMo Vwåhmcm
AmíM ©̀ dmQ>oc. `m gdm©Mr H$m ©̀ doJdoJir Agcr Var A§VaaMZm, hmS>m§Mr ì`dñWm
EH$gmaIrM AgVo. `mdéZ Ago {gÜX hmoVo H$s, gd©
n¥ï>d§er àmUr EH$m nwd©OmnmgwZ CËH«$m§Vr_wio OÝ_mcm
Amcr AmhoV. Aem gma»`m Ad`dm§Zm aMZm gmå`
Ad`d (homologous organs) Ago åhUVmV. Aem
àH$maÀ`m CËH«$m§Vrg Angmar CËH«$m§Vr (divergent
evolution) Ago åhUVmV.

 Ad`dmÀ`m AmH$mamV gmaIonUm Agcm åhUwZ
Vo EH$m nwd©OmnmgwZ V`ma Pmco AgmdoV Ago Zmhr.
dQ>dmKwi Am{U númm§À`m n§Im~Ôc H$m` g_Omdo?
númr Am{U dQ>dmKwimg n§I AmhoV. Ima Am{U nmcrcm
n§I ZmhrV. åhUwZ Ima, nmcr noúmm númr dQ>dmKwi
EH$_oH$mOdiMm g§~Y AgUmar AmhoV.

AmH¥$Vr-13: aMZmgmå` Ad`dAmH¥$Vr-13: aMZmgmå` Ad`dAmH¥$Vr-13: aMZmgmå` Ad`dAmH¥$Vr-13: aMZmgmå` Ad`dAmH¥$Vr-13: aMZmgmå` Ad`d
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`m {df`r EH$m {ZU©̀ mda òÊ`mAmYr númr Am{U dQ>dmKwimÀ`m n§Im~Ôc AmUIr
H$miOrnwd©H$ {Z[aúmU H$é ̀ m. dQ>dmKwiÀ`m n§ImVrc nmoQ>m_Ü ò M_© n§I (patagium)
AmT>iwZ òVo. nU númm_Ü ò ~mhþda (arm) n§ImMo AmdaU AgVo. `m XmoKm§Mr aMZm
Ad`d aMZm doJdoJio Agco Var Ë`m§Mo H$m ©̀ _mÌ EH$M Amho. Ë`m_wio Vo XomÝhr
EH$gmaIr {XgV AgVmV. nU Ë`m§Mo _wi (origin) EH$M Zmhr. aMZoV doJdoJir AgwZ
gwÜXm EH$gmaIo H$m_ H$arV Agcoë`m Ad`d`m§Zm {H«$`mgmå` Ad`d(analogous)
åhUVmV. ̀ m àH$maÀ`m CËH«$m§Vrg A{^gmar CËH«$m§Vr(Analogous organs)  ̀ m àH$maÀ`m
CËH«$m§Vrg A{^gmar CËH«$m§Vr (convergent evolution) Ago åhUVmV.
J ©̂{dkmZmMm nwamdm J ©̂{dkmZmMm nwamdm J ©̂{dkmZmMm nwamdm J ©̂{dkmZmMm nwamdm J ©̂{dkmZmMm nwamdm (Evidences from embryology)

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr -5
n¥ð>d§er àmÊ`mÀ`m J ©̂qnS>m{dH$mgmVrc {d{dY Q>ßß`mMo {Z[aúmU H$é `m. Ë`mVrc

gmå` d ôX nmhþZ Vw_À`m {_Ìm§er MMm© H$am.
EImÚm {Odm§À`m A§Sw>H$mnmgwZ nwU©nUo

dmT> hmoÊ`mn`ªVÀ`m {d{dY {dH$mgmÀ`m
Q>ßnÀ`m emómg J ©̂{dkmZ (Embryology)
åhUVmV. ~oS>H$mMm qS>J (Tadpole)
~oS>mH$mnoúmm _mgmer {_iVmOwiVm AgVo. ho
H$m` Xe©{dVo? åhUOo _mgm§nmgwZ ~oS>H$mMr
CËH«$m§Vr Pmcr Ago åhUVm òB©c H$m?

 _mgmnmgwZ _mZdmn ª̀V {d{dY {OdmÀ`m
J ©̂qnS>mV BVH$s g_mZVm AgVo H$s, Vk
emókgwÜXm J ©̂qnS>mcm AmoiIw eH$V Zmhr.
`mdéZ H$m` g_Oco? àË`oH$ {OdmMo
{OdZMarÌ nwd©OmMo aMZmË_H$ cúmUmg
àX{e©V H$aVo. `m Ñï>rZo {dMma H$aVm gd©
{Odm§Zm EH$M gm_mÝ` nwd©O (common
ancestor) Amho. Ë`mnmgwZM gd© {Odm§V

CËH«$m§Vr KSw>Z AmVmMo {Od {Z_m©U Pmco AmhoV. `m H$ënZocm ~i {_iVo.
AdeofmMo nwamdo AdeofmMo nwamdo AdeofmMo nwamdo AdeofmMo nwamdo AdeofmMo nwamdo (Evidences from fossils)

hOmam|o dfm©nwdu {Zdmg Ho$coë`m H$mhr OmVr AmVm ZmhrV ho AmnUmg _m{hV Amho.
nU Vo H$mhtZm AmnU Ë`m§À`m AdeofmÀ`m énmV nmhþ eH$Vmo. CXm. S>m`Zmogma gmaIo
_moR>o eara Agcoco àmUr Iwn Iwn dfm©nwdu O_rZrda amhV hmoVo. nU H$mcH«$_mV Vr Zï>
Pmcr. Ë`m AmnU AmVm nmhþ eH$V Zmhr. S>m`Zmogma gwÜXm AmVmÀ`m àmÊ`mgmaIoM
{OdZ OJV homVo ho gm§JÊ`mgmR>r emókm§Zr AZoH$ nwamdo Jmoim Ho$co AmhoV.

AmH¥$Vr-14: J^©{dkmZmMm nwamdmAmH¥$Vr-14: J^©{dkmZmMm nwamdmAmH¥$Vr-14: J^©{dkmZmMm nwamdmAmH¥$Vr-14: J^©{dkmZmMm nwamdmAmH¥$Vr-14: J^©{dkmZmMm nwamdm

01. ‘mgm  02. gmbm‘m§S>ma  03. H$mgd  04. H$m|~S>r
05. Sw>¸$a  06. Jmoa§        07.  ggm  08. ‘mZd

02 03 04
05 06 07 0801

{H$Q>H$mMo n§I

njmMo n§I
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Archeopteryx

Adeof åhUOo H$m`? Adeof åhUOo H$m`? Adeof åhUOo H$m`? Adeof åhUOo H$m`? Adeof åhUOo H$m`? (What are fossils?)
àmMrZ H$mimVrb {OdmÀ`m ApñVËdmMr _m{hVr XoUmao Z¡g{J©H$ [aË`m gwaúmrV

Agcoë`m {ZOud nXmWm©g Adeof Ago åhUVmV. nwamVZ {Od qH$dm dZñnVrÀ`m
H$moUË`mhr ^mJMm Adeof ~Zw eH$Vmo. H$mhr {d{eï> n[apñWVrV {OdmVrc
H$m~©Z nXmW© úmrZ hmoD$Z nwU©V: [Z_w©cZ Z Pmë¶m_wio Adeof V`ma Pmco AmhoV.
O_rZrÀ`m AmVrc WamV nmÊ`mVrc JmimV Adeof V`ma hmoVmV. n«mMrZ
{OdmMo eara ^mJ hmS>o, XmV, PmS>o, {~`m, nmZo qH$dm nm`mMo R>go BË`mXr
AdeofmÀ`m énmV gmnS>VmV. gmYmamUV: _¥V {Odm§Mo earaHw$OwZ Zï> hmoV

AmH¥$Vr-16:AmH¥$Vr-16:AmH¥$Vr-16:AmH¥$Vr-16:AmH¥$Vr-16: Dinosarus

Ade ofmÀ`m AÜ``Zmg {Odmí_emó
(Palaeontology) åhUVmV. ^ wJ^ ©emók
(Geologists) AdeofmÀ`m H$mimg _moOwZ gm§Jw
eH$VmV. H$m~©Z S>oQ>tJ nÜXVrMm dmna H$éZ AdeofmÀ`m
d`mMm qH$dm {Zdmg Ho$coë`m H$mimMm emoY cmdVmV.
åhUwZ aoS>rAmo Ym_uH$(radioactive)  nXmW© H$m~©Z
`wao{Z`_ Am{U nomQ>m{e`_ Am`gmoQ>monMm Cn`moJ
H$aVmV. AdeofmVrc I{OZ cdU qH$dm Adeof
Agcoë`m XJS>mV({eioV) Am`gmoQ>monÀ`m AY©{OdrV
H$mimcm _moOwZ AdeofmÀ`m H$mimMm A§XmO cmdVmV.
• H$m~©ZS>|Q>tJ nÜXV, aoS>rAmo Ym{_©H$ Am`gmoQ>mon~Ôc

AmH¥$Vr-15: AdeofAmH¥$Vr-15: AdeofAmH¥$Vr-15: AdeofAmH¥$Vr-15: AdeofAmH¥$Vr-15: Adeof
ZmhrV. Ë`mMo Adeof ~ZVmV. CXmhUmV EImÚm _ocoë`m {H$Q>H$ {MIcmV \$gwZ ~gcm
Amho. Ago g_Om ho Vo ghO Zme nmdV ZmhrV. {MIc hiw hiw dmiwZ KÅ> nS>Ê`mMr
doi Amcr Va Ë`m _mVrVrc {H$Q>H$mMo Xoh Z¡g{J©H$ [aË`m OVZ Ho$ë`m OmD$Z R>ñ`mÀ`m
énmV CaVmV. Aem Iam~ Z hmoVm Cacoë`m R>ñ`m§Zm Adeof åhUVmV.

Vw_À`m agm`Z emómÀ`m {eúmH$mer MMm© H$am qH$dm dmMZmc`mVwZ _m{hVr Jmoim
H$éZ dJm©V àX{e©V H$am.
[H$Q>gmag S>m`ZmogmaMo Adeof Amnë`m amÁ`mVrc Am{Xcm~mX {OëømVrc ̀ m_Zn„r

òWo ̂ oQ>co. ho {deof Adeof gw_mao 160 {_cr`Z df© nwd© OwamgrH$ ̀ wJmMo Amho. 14 {_Q>a
cm§~, 5 _rQ>a é§X AmH$mamÀ`m Adeofmg h¡Ðm~mX_Yrc ~r.E_.{~cm© gm`Ýg g|Q>a _Ü ò
gwa{úmV R>odcoco Amho.

AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?AmnUmg _m{hVr Amho H$m`?

Am{H©$`moßQ>oarŠg (Archeopteryx)  {MÌmMo {Z[aúmU H$am. Vo
númmgmaIo {XgVo H$m? ganQ>Umam àmUr Amho H$m`? H$m
XmoÝhrhr? XmoZ {d{^Þ g_whmMr cúmUo Agcoë`m {Odmcm
g§YmZ goV§w(connecting links) åhUVmV. Am{H©$`moßQ>o[aŠg cm
H$mhr númmMo Va H$mhr ganQ>Umam àmÊ`mMr cúmUo AmhoV.
åhUwZ Vo númr Am{U ganQ>Umè`m àmÊ`mVrc g§YmZ goVw åhUVmV.
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AmYw{ZH$ _mZdmnmgwZ dV©_mZ _mZdmMo én
YmaU H$aÊ`mn ª̀V KS>V Amcoë`m CËH«$m§Vrcm _mZdr
CËH«$m§Vr Ago åhUVmV. gd© dZñnVr àmÊ`mà_mUo
_mZdmMr gwÜXm CËH«$m§Vr B{Vhmg Amho. Am{X_mZdm
gmaIo {XgUmao {Od 7 cúm 50 hOma dfm©nwdu
O_rZrda amhV hmoVo. _mZdmÀ`m hmo_mogonr`Ýg
 ( Homosapiens) A{V nwamVZ Adeof O_rZrda
_mZdmMo ApñWËd 2 cúm 50 hOma dfm©nwdu hmoVo.
ho gm§JVo, AmVm _mZdr CËH«$m§VrMo {Z[aúmU H$é.

_mZdr CËH«$m§VrMo d`mMo {Z[aúmU H$é `m.
hmo_moho{~cg- 1.6 - 2.5 {_cr`Z dfm©nwdu

amhV hmooVo.
hmo_moEaoŠQ>g 1 - 1.8 {_cr`Z dfm©nwdr© amhV hmoVo.
hmo_mogonr`Ýg {Z`m§S>V©cogrg (neanderthalensis)
2,30,000 - 3,00,000 hOmamo dfm©nwdu amhV hmoVo.

hmo_mogonr`Ýg (dV©_mZ ‘mZd) 40 hOma
dfm©nwdunmgwZ ahmV Amho.

n¥Ïdrda amhUmè`m _mZdmÀ`m _w»` cúmUmV
{OdZe¡crV {H$Ë`oH$ {d{^ÞVm AmT>iVo. Iwn
H$mimnmgwZ gd© cmoH$ n¥Ïdrda amhUmè`m BVa _mZd
OmVr (human ‘races’) ~Ôc MMm© H$arV AmhoV.
ËdMoÀ`m a§JmZwgma H$mir OmV, nm§T>ar OmV, åhUwZ
AmoiIco Om`Mo. XmoZ OmVr doJdoJù`m CËH«$m§Vr

Diopithicus

Ramapithicus

Astrolopithicus

Homo habilus

Home erectus

Homo
Neanderthalensis

Homo sapiens

Kromagnus
modern man

→
→

→
→

→
→

→

15 million years

2 million years

1.6 - 2.5 million years

1 - 1.8 million years

1,00,000 to 40,000 million years

15,000 to 10,000 million years

_mZdmMr CËH«$m§Vr _mZdmMr CËH«$m§Vr _mZdmMr CËH«$m§Vr _mZdmMr CËH«$m§Vr _mZdmMr CËH«$m§Vr (Human evolution)

nmdë`m Ago Iwn dfm©nmgwZ MMm© Amho. {Od emómZwgma _mZd g_wh g§~§Y Zmhr Ago
åhUÊ`mgmR>r H$moUVmhr nwamdm Zmhr. åhUwZ gd© _mZd EH$mM OmVrMo AgwZ EH$mM
_wimnmgwZ CËH«$m§Vr KS>cocr Amho. Ago darc nwamì`mìXmao g_OVo.

VodT>oM Zmhr Va hOmamo dfm©nmgwZ ̀ m ̂ wVcmda _mZd {Zdmg H$arV Amho. dV©_mZ
_mZd g_mOmÀ`m ŵJmocmda Hw$R>ohr amhV Agco Var gd© _mZd Am{\«o$VwZM Amcoco
AmhoV. A{VnwamVZ _mZd hmo_mogonr`Ýg òWoM Am{\«o$Ho$V amhrco `mMo nwamdo AmhoV.
Amnë`m OZwH$ g_mMmamZwgma gwÜXm (genetic footprints) Amncm _wi nwd©O Am{\«o$H$mnmgwZ
Am{e`mV Z§Va _Ü` Am{e`mV, ẁao{e`m, X{úmU Am{e`m, nwd© Am{e`m àm§VmV
{dñVmarV Pmco. Ë`mn¡H$s H$mhr B§S>mo{Z{e`m pìXnmgwZ àdmg H$arV {\$cr{nÝg déZ
AmñQ́>rcr`mV nmohmoMco. Vgo ~oatJ Ocg§Yr Amocm§Sw>Z A_oarH$m nmohmoMco. Vo gd© EH$mM
_mJm©Zo qH$dm EH$mM doimV àdmg Ho$co ZmhrV. Ho$di àdmg H$amdm `m CÔoemZo àdmg
Ho$cm Zmhr. Ë`mdoirÀ`m JaOm, H$maUm§Zr Ë`m§Zm àdmg H$am`cm cmdco AgVrc.
_w»`V: nwT>o,_mJo g_whmV, EH$XmM H$mhr OZ doJio hmoV EH$_oH$m§nmgwZ Xþa hmoV Am{\«$Ho$
nmgwZ Xþa Am{\«$Ho$À`m {d{dY àmVm§V àdmg Ho$cm Agoc. ŵVcmdarc gd© {Od
OmVrà_mUo _mZd gwÜXm CËH«$m§Vr_Ü ò ~XccocmM Amho. VgoM BVa {Odmer VwcZm Ho$cr
AgVm eŠ`Vmo gmò rH$éZ OJÊ`mMm à`ËZ H$aUo.
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_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

• Iwn OdiMm g§~§Y Agcoë`m {Od g_whmV {d{^ÞVm AmT>iVo.
• {d{^ÞVm EH$m {nT>rnmgwZ Xþgè`m {nT>rcm H$go nmohmoM{dco OmVmV ho _m{hV H$aÊ`mgmR>r 1857 dfu

Om°Z J«oJa  ‘|S>obZo g§emoYZ gwé Ho$co.
• ~Q>mÊ`mÀ`m dZñnVrÀ`m \w$cm§Mm a§J, ñWmZ, {~`mMm a§J, {~`mMm AmH$ma, \$imMm AmH$ma, ImoS>mMr

C§Mr `m gmV cúmUmg à`moJmgmR>r  ‘|S>obZo {ZdS>co.
• ~Q>mÊ`mÀ`m n{hcr {nT>rV qH$dm F1 {nT>rVrc gd© {~`m {ndù`m AgVmV.
• F2 {nT>r_Ü ò 75% {ndù`m a§JmÀ`m {~`m 25% {hadr `mgM Ñî`én åhUVmV Ñî`énmMr n«_mU3:1
• F2 {nT>r_Ü ò 75%{ndù`m a§JmÀ`m {~`mV 25% ewÜXOmVrMo (YY) AgwZ 50% dZñnVr {ndù`m

~{hJ©V cúmUmMr, {haì`m A§VJ©V cúmUmMr AgVmV. Cacocr 25% ewÜX {haì`m OmVrMr AgVmV.
Ë`mgM OZwH$én åhUVmV. OZwH$énmMr à_mU 1:2:1 AgVo.

• ~Q>mÊ`mÀ`m dZñnVrV àË òH$ cúmUmg H$maUr ŵV XomZ H$maH$ AgVmV. Ë`mg allele Ago åhUVmV.
• EH$m OmoS> cúmUmg H$maUr ŵV H$maH$ BVa cúmUmda AmYmarV Z amhVm g§VVrg àXmZ H$aUmam ñdV§Ì

dJm©Mm {Z`_ (Law of independent assortment) åhUVmV.
• {ndù`m Am{U {haì`m {~`m XoUmè`m dZñnVr_Ü ò g§H$arH$aU Ho$ë`mg g§VVr nwU© {ndù`m {~`mM XoVo.

H$maU {ndim a§J ~{hJ©V H$maH$ Amho åhUwZ.
• OZH$ Ë`m§À`m allele _YwZ H$moUË`mhr EH$m H$maH$mg òXÀN> g§VVrg XoVmV.
• OcmnmgwZ cúmUo qH$dm JwU g§VVrg òUmè`m à{H«$ òg AZwd§erH$Vm Ago åhUVmV.
• _mZdr noerV 23 H«$mo_moOmo_À`m OmoS>çm AgVmV. ̀ mV 22 OmoS>çmZm emar[aH$ H«$mo_moOmo_ d EH$m OmoS>rg

c¡{J§H$ H«$mo_moOmo_ Ago åhUVmV.

{Zén`moJr Ad`dm§Mo MmcUmao g§J«h {Zén`moJr Ad`dm§Mo MmcUmao g§J«h {Zén`moJr Ad`dm§Mo MmcUmao g§J«h {Zén`moJr Ad`dm§Mo MmcUmao g§J«h {Zén`moJr Ad`dm§Mo MmcUmao g§J«h (HUMAN BEING  - A MOVING MUSEUM)

CËH«$m§Vr KS>Vm§Zm Amdí`H$ Ad`d hiwhiw Zï> hmoVmV. nU Vgo Zï> homVm,
{Zén`moJr Cacoë`m Ad`dmg {Zén`moJr Ad`d (vestigial organs) åhUVmV. Amnë`m
nMZg§ñWoV N>moQ>çm Am{U _moR>çm AmVS>çmÀ`m OmoS>rda Am§ÌnwÀN> (appendix) AgVmo.
Vmo _mZdr nMZ {H«$ òV H$mhrM _XV H$arV Zmhr. nU gñ`mgma»`m emH$mhar àmÊ`mV
_mÌ _hËdmMo H$m_ H$aVo. _mZdmV Am§ÌnwÀN>m à_mUo {Zén`moJr Ad`d gw_mao 180
AmhoV. CXmhaUmW© Amnë`m H$mZmMm ~mhoaMm ̂ mJ ËdModarc Ho$g, nwéfmVrc ñVZJ«§Wr
BË`mXr AmhoV åhUwZ _mZdmg {Zén`moJr Ad`dm§Mo MmcUmao g§J«hmc`(moving
museum) åhUVmV.
• nwamVZ _mZd EH$m{R>H$mUmhþZ Xþgè`m {R>H$mUr H$m àdmg H$am`Mm? Vmo H$emZo

àdmg H$am`Mm?

{d{dYVm, g§VVr, cúmUo, Ñí`én, OZwH$én, g_ ẁ½_OH$, {df_ ẁ½_OH$, ñdV§Ì
dJm©Mm {Z`_, H$maHo$, AZwd§{eH$Vm, emararH$ H«$m_moOmo_, c¡qJH$ H«$mo_moOmo_, Z¡g{J©H$
{ZdS>, aMZmgmå` Ad`d, {H«$`mgmå` Ad`d, J ©̂{dkmZmMm nwamdm, _mZdr CËH«$m§Vr

AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?
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Vw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$amVw_À`m Aä`mgmV gwYmaUm H$am

• g§nmXrV cúmUmg g§VVrìXmao nwT>À`m {nT>rg àXmZ Ho$co OmVmV Ago cm_mH©$Zr à{VnmXZ Ho$co. `mg
g§nmXrV cúmUmMr {ZdS> Ago åhUVmV.

• àË òH$ {OdOmVr Ë`m§À`m g§» òV dmT>H$aÊ`mgmR>r g§VVr CËnÞ H$aVmV. Ë`m_Ü ò g§Kf© hmoD$Z Ë`mn¡H$s
~cdmZ qOH$Vmo.

• g_én, AZwén Ad`d Am{U J ©̂{dH$mgmÀ`m {d{dY Q>ßn`mMr CËH«$m§Vr ho gd© CËH«$m§VrVrc g§~§YmMo
dU©Z H$aÊ`mgmR>r {Od nwamdm åhUwZ Cn`moJr nS>Vmo.

• {d{^Þ gOrdmV H$mhr g_mZ cúmUo Agw eH$VmV H$maU ho gd© {Od EH$mM nwd©OmnmgwZ CËH«$m§VrMo Amho
• Adeof ho n«m{MZ ẁJmV OJcoco {Od, númr ghOà{H«$ ò_wio nwU©nUo Zme Z hmoVm Cacoco AmhoV `mMm

nwamdm Amho.

1. {d{^ÞVm åhUOo H$m`? gOrdmV {d{^ÞVm H$em n«H$mao Cn`moJr nS>Vo? (AS1)
2. EH$ {dÚmÏ`u (g§emoYH) ewÜX C§M dZñnVrMo (TT)ewÜX R>|JÊ`m dZñnVrer g§H$arH$aU H$é BpÀN>Vmo.

Va F1 ,F2 {nT>r_Ü ò H$em àH$maMr dZñnVr {Z_m©U hmoÊ`mMr eŠ`Vm Amho? dU©Z H$am?(AS1)
3. EH$m emókm§Zo OZH$ C§{XamMo eonwQ> H$mnco. Va nwT>À`m {nT>rVrc g§VVrcm eonwQ> Agoc H$m`? Zgoc?

Vw_À`m A{^àm`mMo dU©Z H$am?(AS1)
4. EH$m A§ã`mÀ`m ~mJoV EH$m eoVH$è`mZo Iwn Am§~o cmJcoë`m d Iwn {H$S> cmJcoë`m PmS>mcm nm{hco VgoM

Ë`mZo Xþgao H$_r {H$S> cmJcoco nU H$_r A§~o cmJcoco PmS> nm{hco. nU eoVH$è`m§cm Iwn Am§~o cmJUmao
{H$Q>H$ _wº$ PmS> nm{hOo. Ago PmS> V`ma H$aVm òB©c H$m? ho H$go eŠ` Amho?(AS1)

5. EH$ g§H$a g§H$arH$aUmMo EH$ CXmhaU XoD$Z dU©Z H$am. `mìXmao H$moUË`m AZwd§erH$ {Z_`mcm g_OwZ
KoD$ eH$Vmo? (AS1)

6. ñdV§Ì dJm©Mm {Z`_ åhUOo H$m`? EH$ CXmhaU XoD$Z dU©Z H$am?(AS1)
7. _mZdmV [c§J {ZYm©aU H$go KS>Vo?  CXmhaU XoD$Z dU©Z H$am? (AS1)
8. S>m{d©ZÀ`m Z¡g{J©H$ {ZdS> {Z`_mMo CXmhaU XoD$Z dU©Z H$am? (AS1)
9. {d{dYVm åhUOo H$m`? `mo½` CXmhaU XoD$Z ñnï> H$am? (AS1)
10. JmB©V H$emàH$maMr {d{dYVm AmT>iwZ òVo?(AS1)
11. _oS>§c, ~Q>mUr dZñnVrVrc H$moUH$moUË`m cúmUm§Zm à`moJmgmR>r {ZdS>co? (AS1)
12.  ‘|S>obZo Q́>mB©Q²>g JwU `m nXmMm H$gm Cn`moJ Ho$cm? EH$ CXmhaU XoD$Z ñnï> H$am? (AS1)
13. OZH${nT>r, F2 {nT>r_Ü ò  ‘|S>obZo H$moUVo \$aH$ nm{hco? (AS1)
14. {eewMo qcJ {ZYm©aU H$aUmao nwéfM AgVmV. ̀ mMo Vwåhr H$go g_W©Z H$amc? CÎmamgmR>r âcmoMmQ>© ~Zdm?(AS1)
15. g_én, AZwén Ad`dm~Ôc WmoS>Š`mV dU©Z H$am? (AS1)
16. Adeofm g§~§YrV _m{hVrMm emók H$gm Cn`moJ H$éZ KoVmV? (AS1)
17.  ‘|S>obZo Ë`mÀ`m à`moJmgmR>r ~Q>mÊ`mMr dZñnVr {ZdS>cr Ë`mMo H$maU H$m` Agoc? Ago dmQ>Vo?(AS2)
18. cm_mH©$Zo à{VnmXZ Ho$coë`m g§nmXrV AZwd§erH$Vm {Z`_ Iam Agoc Va OJ H$go AgVo?(AS2)
19. Vw_À`m Hw$Qw>§~mÀ`m ì`ŠVrÀ`m AZwd§erH$Vm~Ôc _m{hVr {_idwZ Ë`mMo {dícofU H$éZ {chm?(AS4)
20. Imcr CËH«$m§Vr g§~§YrV nwamdo {Xcoco AmhoV. Ë`mda {Q>nZ H$am.(AS4)

ñVZYmar àmÊ`mcm númmà_mUo, ganQ>Umao àmÊ`mn«_mUo, C^`Mamà_mUo Mma nm` AgVmV. `m gdm©Mr
aMZm EH$ gmaIrM AgwZ gwÜXm Vr H$m`m©Zwgma énm§VarV Pmcr.
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[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am

`mo½` CÎma {ZdSw>Z n`m©` eãX {chm.`mo½` CÎma {ZdSw>Z n`m©` eãX {chm.`mo½` CÎma {ZdSw>Z n`m©` eãX {chm.`mo½` CÎma {ZdSw>Z n`m©` eãX {chm.`mo½` CÎma {ZdSw>Z n`m©` eãX {chm.

21. H$m~©Z S>oQ>tJ nÜXVr~Ôc _m{hVr Jmoim H$am. ^m¡{VH$ emómÀ`m {eúmH$mgmo~V MMm© H$am?(AS4)
22. ñd§VÌ dJm©Mm {Z`_ Xe©{dUmam MoH$a ~moS>© d âcmoMmQ>© H$mTw>Z n«_mUmMo dU©Z H$am?(AS5)
23. _oS>§cÀ`m à`moJmVrc EH$ g§H$arV g§H$arH$aUmÀ`m nÜXVrcm MoH$a ~moS>© H$mTw>Z dU©Z H$am?(AS5)
24. JV _hm ẁJmV _mZd CËH«$m§Vr H$er Pmcr ho Xe©{dÊ`mgmR>r EH$ MmQ>© V`ma H$am?(AS5)
25. {ZgJ© \$º$ Cn ẁº$ cúmUm§g àmoËgmhrV H$aVo ho XmI{dÊ`mgmR>r EH$ ì §̀J{MÌ H$mT>m?(AS6)
26. g_W© A{V {OdZ ~Ôc Vwåhmcm H$m` _m{hV Amho? Vw_À`m n[agamV AmT>iUmao CXmhaU gm§Jm?(AS7)
27. _mZdmMr CËH«$m§Vr `m {df`mda EH$ EH$nmÌr A{^`Z {chm?(AS7)
28.  Vw‘À¶m n[agamVrb H$moUË¶mhr XmoZ gnwîn dZñnVr KoD$Z Ë¶mVrb gmå¶ d ôX ñnï> H$am?(AS3)

1. gOrdmVrc ~XcmÀ`m à{H«$ òg ______________åhUVmV.
2. _oS>§cMo à`moJ ______________Mo dU©Z H$aVmV.
3. ñdV§Ì dJm©Mm {Z`_mMo dU©Z H$aUmè`m à`moJmV {Z[aúmU Ho$cocr XomZ cúmUo __________{h AmhoV.
4. cmca§JrÀ`m \w$cmÀ`m PmS>mer nm§T>è`ma§Jr \w$cmMo namJqgMZ Ho$ë`mda {Z_m©U PmS>mn¡H$s ________ Q>̧ o$

PmS>mcm a§JmMr \w$co cmJVmV.
5. TT qH$dm YY, Tt qH$dm Yy `mV ì`º$ hmoUmar cúmUo _________________ AmhoV.
6. _wcrV emararH$ H«$mo_moOmo_À`m OmoS>çm 23 AgVmV. 18 dfm©À`m d`mV {VÀ`mV __________ emararH$

H«$mo_moOmo_À`m OmoS>çm _______ BVŠ`m c¡qJH$ H«$mo_moOmo_À`m OmoS>çm AgVmV.
7. cmoH$g§»`m ____________ loUrV dmT>V Amho Va AmhmamMr gmYZo _______________loUrV AmhoV.
8. ~amo~a MmcVm òV Zgcocr eoir OmñV {Xdg {Od§V amhþ eH$V Zmhr.S>m{d©ZÀ`m {Z`_mZwgma

_______________ho Xe©{dVo.
9. ìhocMo nwT>oMo nm` nmohÊ`mgmR>r dmnaco OmVmV. Va KmoS>çmVrc nwT>Mo nm` _______________dmnaVmV.
10. AdeofmÀ`m AÜ``Z emómg _______________åhUVmV.

11. Imcrc n¡H$s H$moUVr Jwcm~ dZñnVr {d{^ÞVm Zmhr. ( )
a) a§JrV AmH$f©H$ nÌ b) H$mQ>o c) àVmZ (Tendrils) d) nmZmMr H$S>m

12. _oS>§c Zwgma ̀ w½_{dH$ënmMo (Allele) ho cúmU Amho. ( )
a) OZwH$ OmoS>rZo amhUo b) cúmUmg H$maUr ŵV AgUo.
c) ẁ½_H$mMr {Z{_©Vr d) A§VJ©V H$maHo$

13. Z¡g{J©H$ {ZdS> åhUOo ( )
a) {ZgJm©ìXmao `mo½` cúmUmMr {ZdS> H$aUo b) {ZgJm©ìXmao AZmdí`H$ cúmUo H$mTw>Z Q>mH$Uo.
c) {ZgJm© g{Odmer {H«$`m H$aVmo d) a, b

14. {Odmí`_emó åhUOo H$m` ( )
a) J ©̂{dkmZmMm nwamdm b) Adeof nwamdo     c) {Zén`moJr Ad`d     d) gd©
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AmVmn ª̀V AmnU _oS>§cÀ`m EH$g§H$arV g§H$aUm~Ôc
MMm© Ho$cmoV. AmVm XmoZ cúmUmÀ`m OmoS>çm H$em n«H$mao EH$m
{nT>rnmgwZ Xþgè`m {nT>r_Ü`o OmVmV `m {df`mda  ‘|S>obZo
Ho$coë`m à`moJmMo AÜ``Z H$é `m.

XmoZ n«H$maÀ`m doJdoJù`m cúmUm§_Ü ò KS>Umè`m g§H$aUmg
pìXg§H$arV g§H$aU (dihybrid cross) åhUVmV. ~Q>mZo
dZñnVr ho darcà_mUo pìXg§H$a g§H$arH$aU Ho$ë`mg g§VVr_Ü ò
{ndim (YY), Jmoc (RR), Am{U gwaHwË`m nS>coco (rr), {haì`m
(yy). a§JmMo {~O {Z_m©U Pmco. F1  {nT>rVrc dZñnVr_Ü`o
ñdnamqgMZ KS>D$Z AmUë`mg Ë`mVrc cúmUo BVa cúmUmer
ñdV§ÌnUo {_iwZ F2 {nT>r {Z_m©U Pmcr.

~mOwcm {Xcoë`m MoH$a ~moS>©Mo H$miOrnwd©H$ {Z[aúmU
H$am. pìXg§H$arV g§H$aUmV V`ma hmoUmè`m {d{dY n«H$maÀ`m
g§`moJ AmoiIm.

Round yellow Wrinkled, yellow

Round, green Wrinkled, green

9       :3     :3       :1

R Y R y r y r Y

R Y

R y

r y

r Y

RR YY RR Yy Rr Yy Rr Yy

RR Yy RR yy Rr yy Rr Yy

Rr Yy Rr yy rr yy rr Yy

Rr YY Rr Yy rr Yy rr YY

1. RRYY, 2. RRYy,  3. RrYY, 4. RrYy, 5. RRYy,
6. RrYY, 7. RrYy, 8. RrYy, 9. RrYy Ago OZwH$Ñî` Agcoco Jmoc {ndù`m {~`m AmhoV.
1. RRyy, 2. Rryy, 3. Rryy ho OZH$ Ñî` Agcoco Jmoc {haì`m {~`m AmhoV.
1. rryy, 2. rrYy, 3. rrYy ho gwaHw$Ë`m nS>coë`m {ndù`m {~`m AmhoV.
1. rryy ho gwaHw$Ë`m nS>coë`m {haì`m {~`m AmhoV.

darc {ZH$mcmZwgma n«Ë`oH$ cúmUmMo H$maH$ ñdV§Ì amhmV AgwZ `w½_H$mV Ë`m§Mr AmoiI, H$m`_
R>odVmV. åhUOoM `w½_H$mVrc XmoZ H$maH$ EH$_oH$m§nmgwZ ñd§VÌ amhþZ `w½_H$mìXmao AZwd§{eH$nUo g§VVrcm
nmohmoM{dco OmVmV.

EH$m OmoS>rnoúmm OmñV cúm`UmMr AZwd§erH$Vm nm{hë`mg Ë`m cúmUmMo H$maH$ Xþgè`m cúmUmda
AmYmarV Z amhVm, ñdV§ÌnUo g§VVrg cm^Ê`mg _oS>§cMm ñd§VÌ dJm©Mm {Z`_ (“Law of independent
assortment”) åhUVmV.

_oS>§cMm {dídmg hmoVm H$s, àË`oH$ cúmU qH$dm JwU H$maH$mÀ`m EH$m OmoS>rìXmao (factors) {Z §̀{ÌV
Ho$cr OmVo. `m H$maH$m§Zm AmVm OZwH$ (‘genes’) åhQ>co OmV Amho. EH$m OZwH$mH$mMr OmoS>r Or EH$m
cúmUmg H$maUr^wV AgVo. EH$m cúmUmg H$maUr^wV Agcoë`m OZwH$mÀ`m OmoS>rcm H$maHo$ (‘alleles’)
åhUVmV. H$maH$ XmoZ àH$maMo AgVmV EH$ g_ ẁ½_H$ n«H$ma(homozygous type)   (YY qH$dm TT) Xþgam
{df_ ẁ½_H$àH$ma (heterozygous)  (Yy qH$dm Tt)åhUVmV.

AZw~§YAZw~§YAZw~§YAZw~§YAZw~§Y-I

_oS>§cMm ñdV§Ì dJm©Mm {Z`_ _oS>§cMm ñdV§Ì dJm©Mm {Z`_ _oS>§cMm ñdV§Ì dJm©Mm {Z`_ _oS>§cMm ñdV§Ì dJm©Mm {Z`_ _oS>§cMm ñdV§Ì dJm©Mm {Z`_ (Mendel’s laws of independent assortment)
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9
YS>mYS>mYS>mYS>mYS>m

Amnë`m gdmªZm Amnë`m g^modVmcÀ`m nargamMr _m{hVr AgVo. Amnë`m
g^modVmcÀ`m n[agamMm gOrdm§À`m {OdZmda \$ma à^md nS>V AgVmo. gOrdmda
à^md H$aUmao O¡{dH$, ^m¡{VH$ KQ>H$mgmo~VM agm`{ZH$ KQ>H$mgmo~V nañna g§~§YmZm
n`m©daU(environment)Ago åhUVmV. gOrd Ë`mÀ`m ^modVmcr AgUmè`m gOrd
{ZOudm gmo~V g_Vmoc amIÊ`mMm Zoh_r à`ËZ H$arV AgVmV. {OdmdaUmV (biosphere)
AgUmè`m M{H«$` nÜXVr_Ü ò {OdZ OJÊ`mgmR>r à{V{H«$`m KS>VM AgVmV. ̀ m à{V{H«$`m
{OdZ OJÊ`mgmR>r gOrdmV hiwdma CËH«$m§Vr homÊ`mgmR>r Cn`moJr nS>Vo. O_rZ, hdm,
nmUr Am{U gẁ ©àH$me `m gd© ^m¡{VH$ H$maH$mcm {ZOud KQ>H$ (abiotic factors)
(land, air, water sun light) åhUVmV. Am{U O¡{dH$ {Od OJÊ`m g§~§YrV gd©
KQ>H$mcm gOrd KQ>H$ (biotic factors) åhUVmV. EH$ gOrd Ë`mcm Amdí`H$
AgUmè`m gd© gmò r, JaOm nwU© H$aÊ`mgmR>r ñdV:g_W© ZgVmV. gOrd Ë`mMo ApñVËd
{Q>H$mdwZ R>odÊ`mgmR>r H$aUmè`m {H«$`mMm n[aUm_ n[agamVrc BVa KQ>H$mda n[aUm_ hmoV
AgVo. EHo$H$Xm `m_wio hmoUmao ZwH$gmZ n[agamMm g_Vmoc {~KS>{dVo.

Amnco n`m©daU-Amnco H$V©ì`Amnco n`m©daU-Amnco H$V©ì`Amnco n`m©daU-Amnco H$V©ì`Amnco n`m©daU-Amnco H$V©ì`Amnco n`m©daU-Amnco H$V©ì`

AÞgmIir(food chains) AÞmMo Omio (food webs)
`m {df`r Ordamer _Ü ò AgUmè`m Amhma g§~§Ym {df`r
Vwåhr ImcÀ`m dJm©V {eH$cmV. H$moUË`mhr EH$m AÞ
gmIirMo {Z[aúmU Ho$ë`mg EH$m AÞgmIirMm Xþgè`m AÞ
gmIirMo {Z[aúmU Ho$ë`mg H$moU H$moUVm Amhma ImÊ`mÀ`m
gdr`r dmT>{dV AgVmo ̀ mcm g_Ow eH$Vmo. AÞmÀ`m Omù`mV
~mUmMo {MÝh ho Amhma KoV Agë`mÀ`m g§~§YmZm gwM{dV
AgVmV. AmH¥$Vr-1 _Ü ò Agcoë`m àmÊ`m§Mo {Z[aúmU H$am.
Ë`m§À`m _Yrc Amhma g~§Y Xe©{dÊ`mgmR>r ~mUmÀ`m {MÝhmMm
dmna H$éZ AÞ gmIir V`ma H$am. AmH¥$Vr-1:Amhma g§~§YAmH¥$Vr-1:Amhma g§~§YAmH¥$Vr-1:Amhma g§~§YAmH¥$Vr-1:Amhma g§~§YAmH¥$Vr-1:Amhma g§~§Y
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• darc AÞ gmIirVrc CËnmXH$ Am{U J«mhH$ `m§Mr Zmdo gm§Jm?

• Vwåhr XmI{dcoco ~mUmMo {MÝh H$m` Xe©{dVo?

• Vw_À`m n[agamVrc H$_rV H$_r Mma AÞ gmIù`m _m{hV H$am. Ë`m_Yrc
CËnmXH$mMr {d{dY nmVirdarc J«mhH$mMr Zmdo gm§Jm?

Vw_À`m n[agamVrc {d{dY AÞgmIirMo {Z[aúmU H$aVo doir Ë`m§Mr cm§~r \$ma
H$_r AgVo. Mma nmVir noúmm OmñV ZgVo ho Vwåhmcm AmT>iwZ òB©c. EdT>oM Zmhr Va
AÞgmIirV CËnmXH$m nmgwZ J«mhH$mn ª̀V (n«W_, pìXVr` Am{U V¥Vr`) OmV AgVm§Zm
n«Ë òH$ nmVirV gOrdmMr g§»`m H$_r hmoV Jococr Vwåhmcm AmT>iwZ òB©c.

gOrd KQ>H$m_Ü ò H$moUË`m àH$maMm g§~§Y AgVmo? Amhma g§§~§Ymda Ñï>r R>oD$Z
n[agam_Ü ò Amhma CËnmXH$m nmgwZ Q>ßnm Q>ß`mV J«mhH$mn ª̀V nmoh§MVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:
JdV JdV {H$S>m ~|Sw>H$ gmn {JYmS>
JdV C§Xra H$moëhm cm§S>Jm
JdV ~H$ar _Zwî`

• AÞgmIù`m A{YH$Va Mma nmVirÀ`m H$m AgVmV?
• CËnmXH$mnmgwZ J«mhH$mn ª̀V OmUmè`m gOrdmÀ`m g§» òV KQ> H$m hmoV AgVo?

`m àíZmMr CÎmao {_i{dÊ`mgmR>r Imcrc dJm©V {eHo$coë`m {df`mMr AmnU
AmR>dU H$amdr. EH$m gOrdm nmgwZ Xþgè`m gOrdmn ª̀V H$moUË`m n«H$mao eº$s ~XcV
AgVo ho AÞgmIir XmI{dV AgVo. `m ~XcmV OmñV n«_mUmV (80 Vo 90%) eº$s
gOrdmVwZ ídmg{H«$ òV BVa {H«$ òìXmao CËnÎmr Pmcoë`m CîUVoÀ`m énmV Zï> hmoV AgVo.
AÞ gmIirVrc {Vgè`m nmVirZ§Va eº$s \$º$ Cƒ ñWm`r Cn^moŠË`mcmM CncãY
AgVo.

OrdmdaUmV {H$VrVar AmdaU ì`dñWm AgVmV. ̂ w_Ü` aofocm, Y¥dm_Yrc {eVmoîU
pñWVrVrc \$aH$M ^m¡å`daU ì`dñWm {ZYm©a H$aVmV. `mM n«_mUo Am{\«$H$m _Yrc
ŵ_Ü` aofoÀ`m Odi AgUmè`m {H$cmo_§Omamo ( Kilimanjaro) nd©Vmda Amnë`m XoemVrc

{h_mc` nd©Vmda nd©VamohZ H$aVm§Zm AmdaU ì`dñWo _Yrc \$aH$ AmnU OmUdw eH$Vmo.
nd©VmÀ`m nm`Ï`mer AgUmao dfm©nmV O§Jco(tropical rain forest) gwé hmoD$Z

nd©V {eIa àmVm§V gVV ~\©$ {h_nmVmZo g_má hmoV AgVo. {eVmoîU ñWrVrcm
à^m{dV H$éZ dfm©nmV, CîUVm, gẁ ©àH$me dJ¡ao gd© AmdaU ì`dñWm {Z_m©U

CËnmXH$CËnmXH$CËnmXH$CËnmXH$CËnmXH$ àW_àW_àW_àW_àW_
J«mhH$J«mhH$J«mhH$J«mhH$J«mhH$

pìXVr`pìXVr`pìXVr`pìXVr`pìXVr`
J«mhH$J«mhH$J«mhH$J«mhH$J«mhH$

V¥Vr`V¥Vr`V¥Vr`V¥Vr`V¥Vr`
J«mhH$J«mhH$J«mhH$J«mhH$J«mhH$

Cƒ ñWm`rCƒ ñWm`rCƒ ñWm`rCƒ ñWm`rCƒ ñWm`r
J«mhH$J«mhH$J«mhH$J«mhH$J«mhH$
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hmoVmV. CXmhaUmV OmñV nmD$g nS>Umè`m {R>H$mUr O§Jco OmñV AgVmV. na§Vw Ë`m
O§JcmMm àH$ma CîUVm Am{U gẁ ©àH$me {ZíMrV H$arV AgVmV. Ë`mM à_mUo
AË §̀V H$_r nmD$g nS>Umè`m {R>H$mUr dmid§Q>o {Z_m©U homVmV.

 AÞ gmIir eãXm ìXmao gm§JrVë`m n«_mUo gOrdmV Amhma g§~§Y AË §̀V gai
qH$dm ~Xcmcm KÅ> YéZ ~gUmam ZgVmo. CXmhaUmV {H$Q>H$ ^úmU H$aUmao númr
A\$mB©S>g(aphids) gmo~VM daãcg© Am{U BVa {H$S>o gwÜXm ImV AgVmV. Xþgao åhUOo
{JYmS> {d{dY n«H$maÀ`m núm§mZm Am{U chmZ chmZ gñVZ Ymar àmÊ`m§Zm Amhma åhUwZ
KoV AgVmo. åhUwZM ̀ m g§X^m©V AÞmMo Omio hm eãX dmnaUo ̀ mo½` AgVo. H$maU H$m`
Va ho cm§~,AYrH$ g§»`m_Ü ò Amhma g§~§Y gwM{dUoM Zmhr Va g§nwU© g_wXm` EH$m
g§Šcrï> A§Va g§~YmZo KS>V AgUmam àH$maM Iè`m n«H$mao à{Vq~~rV hmoV AgVmo.
gẁ m©nmgwZ J«hZ Ho$cocr eº$s EH$m nmofH$ ñWm`r nmgwZ Z§VaÀ`m nmofH$ ñWm`rcm nwa{dV
AmdaU ì`dñWm gJirH$S>o àgmarV hmoV AgVo.

AmH¥$Vr - 2 Mo {Z[aúmU H$am. `m AmH¥$VrV nmZPS>r ( nmZo PS>Umè`m
dZñnVrÀ`m) O§JcmVrc {Zdmg H$arV AgUmè`m gOrdm_Yc g§~§Y XmI{dÊ`mV
Amcm. AÞmÀ`m OmirVrc àmUr àË òH$ ñWmZ§mda h¸$ R>odwZ
Agë`mMo AmH¥$VrV nmhþ eH$Vmo. n«Ë òH$ àmUr hm AÞmÀ`m
OmirV EH$m {d{eï OmJoda AgVmo. Ë`mcm Ë`m àmÊ`mMr AÞ
{Zdmg qH$dm {ZM(niche) Ago åhUVmV. CXm. nmZmnmgwZ
ag emofwZ KoUmè`m A\$mB©S>g `m {H$S>çmcm EH$ OmJm AgVo
Va nmZmMo chmZ chmZ VwH$S>o H$aUmè`m qH$dm {N>Ð nmS>Umè`m
H°$Q>a{ncg© {H$S>çmcm (caterpillars) nwÝhm EH$ ñWmZ AgVo.
dZñnVr nmgwZ Amhma {_i{dUmè`m haUmgmaIo àmUr EH$m
{ZMcm YéZ AgVmV. ho gd© àmUr nmZoM ImV AgVmV.
na§Vw ho à_mUmZo Am{U Amha J«hZ H$aUmÀ`m nÜXVr_Ü ò \$aH$
XmI{dV AgVmV.

åhUwZM {ZM ho eãX AÞmÀ`m Omù`mVrc àmÊ`mMo h¸$
R>odcoë`m ñWmZmcm Am{U AÞmcmM Zmhr Va Ë`mMo {OdZ {dYmZ
gm§JV AgVo. Amdmg ho àmÊ`mMo {ZdmgñWmZ Agoc Va {ZM
Ë`mMo ì`mnma ñWmZ åhUQ>ë`mg Vo àmUr H$m_mgmR>r g§MmarV
àXoemcm Amhma {_i{dÊ`mÀ`m nÜXVr d¡Joao gdm©gmR>r ñnîQ> cmJw hmoVo.
AmdaU ì`dñWm {nam°_rS> AmdaU ì`dñWm {nam°_rS> AmdaU ì`dñWm {nam°_rS> AmdaU ì`dñWm {nam°_rS> AmdaU ì`dñWm {nam°_rS> (Ecological pyramids )

AÞ gmIirZo àmÊ`m_Yrc Amhma g§~§YmMo {d{daU gm§JrVë`m à_mUoM {OdmdaU
emó {nam°_rS> ho EH$ àmÊ`mnmgwZ Xþgè`m àmÊ`mV OmUmè`m eº$s àgaUm {df`r
_m{hVr XoV AgVo. B{Oá _Yrc {nam°_rS> {df`r Vwåhr EoH$cm AgmcM  . AÞ
gmIirVrc àmÊ`m_Ü ò g§~Y XmI{dÊ`mgmR>r qH$dm dU©Z H$aÊ`mgmR>r emók {nam°_rS>
`m ^mdZoMm Cn`moJ H$aVmV. {d{dY nmofH$ ñWmZm_Ü`o AmdaU ì`dñWmZmÀ`m
{Z_m©UmZm {nam°_rS> À`m énmV aoImË_H$ XmI{dUmè`m {MÌmcm  {OdmdaU {nam°_rS>

AmH¥$Vr-2: Amhma g§~§YAmH¥$Vr-2: Amhma g§~§YAmH¥$Vr-2: Amhma g§~§YAmH¥$Vr-2: Amhma g§~§YAmH¥$Vr-2: Amhma g§~§Y
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“Ecological pyramid”Ago åhUVmV. {~«Q>re
AmdaU emók Mmc©g EcQ>mZ (Charles
Elton)`m§Zr 1927 _Ü ò gd© àW_ {OdmdaU
{nam°_rS> aoIm{MÌmMm emoY cmdcm. {OdmdaU
{nam°_rS> _Yrc ImcMm {nR>^mJ CËnmXH$(first
trophic level)(àW_ nmofH$ ñWmZ) Ë`mdarc
H«$_mZo BVa nmofH$ ñWmZ (àW_, pìXVr` Am{U
V¥Vr` Cn^moº$m) ho EH$mda EH$ Ago {nam°_rS>
{eIamn`ªV AgVo. {OdmdaU {nam°_rS> VrZAmH¥$Vr-3: B{OáMo {nam°_rS>AmH¥$Vr-3: B{OáMo {nam°_rS>AmH¥$Vr-3: B{OáMo {nam°_rS>AmH¥$Vr-3: B{OáMo {nam°_rS>AmH¥$Vr-3: B{OáMo {nam°_rS>

àH$maMo Amho. 1.{OdÐì` amer {nam°_rS>(pyramid of biomass)2. g§»`m {nam°_rS>
(pyramid of number)3. eº$s {nam°_rS> (pyramid of energy) ̀ m YS>çmV AmnU
g§»`m {nam°_rS> Am{U {OdÐì` amer {nam°_rS> `mda MMm© H$é `m.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

{nam°_rS> {Z_m©U ho ŵ{_Vr` AmH¥$Vr_Ü ò AgVo. ~mhoarc ^mJ {ÌH$moUmH$mamV AgwZ Ë`mMo
eodQ>Mo Q>moH$ da {_iV AgVmV. {nam°_rS>Mm ImcÀ`m ^mJ hr {Ì_wIr` qH$dm MVw©_wIr` qH$dm
~hþ_wIr` AmH$mamV Agw eH$Vmo. MVwamH$ma {nam°_rS> _Ü ò ImcMm ^mJ MVwamH$ma AgwZ ~mhoarc
daMm ^mJ _mÌ {Ì ŵOmH$mamV AgVo. gmYmaU nUo {nam°_rS> `m AmH$mamV AgVo.

g§»`m {nam°_rS> g§»`m {nam°_rS> g§»`m {nam°_rS> g§»`m {nam°_rS> g§»`m {nam°_rS> (Pyramid of numbers )
gOrdmdarc Amhma g§~§Ymda Aä`mg H$aUoM Zmhr Va {Odemók nmofH$ ñWm`r_Ü ò gOrdmÀ`m

g§»`mgmo~V VwcZm H$aÊ`mg§~Yr gwÜXm cúm H|$ÐrV Ho$co Amho. EH$ AÞÀ`m OmirMo CXmhaU KoD$Z
àË òH$ nmofH$ ñWm`r _Ü ò AgUmè`m gOrdmÀ`m g§» òMr
VwcZm H$arV A§XmO H$é `m. gOrdmÀ`m g§»`oÀ`m
VwcZoV Iwn OmñV, OmñV AZoH$, H$_r, AË §̀V H$_r
`m nXmMm dmna H$amdm cmJVmo. gOrdmÀ`m g§»`m_Ü ò
H$moUVmVar g§~§Y Amho H$m`? {d{dY nmofH$ ñWm`r_Ü ò
gOrdmÀ`m n[a_mUm§Zm VwcZm H$é eH$Vmo H$m`?

AÞ gmIirVrc gOrdmÀ`m g§» òcm {nam°_rS> `m
aoIm{MÌmìXmao Xe©{dVm òVo. {nam°_rS> _Yrc àË òH$
^mJ hm AÞ gmIirVrc n«Ë òH$ nmofH$ nmVir_Yrc
gOrdmMr g§»`m gwM{dVo. àW_ Cn^moº$m nmgwZ Va
Iwn _moR>çm _m§gmhar n`ªV AÞgmIirVrc àË`oH$
nmofH$ nmVirV, gmYmaUVm: gOrdmMo AmH$mamZo dmT>V

V¥Vr`V¥Vr`V¥Vr`V¥Vr`V¥Vr`
Cn^mº$moCn^mº$moCn^mº$moCn^mº$moCn^mº$mo
pìXVr`pìXVr`pìXVr`pìXVr`pìXVr`
Cn^moº$mCn^moº$mCn^moº$mCn^moº$mCn^moº$m

àW_ Cn^moº$màW_ Cn^moº$màW_ Cn^moº$màW_ Cn^moº$màW_ Cn^moº$m

CËnmXH$CËnmXH$CËnmXH$CËnmXH$CËnmXH$

AmH¥$Vr-4: g§»`m {nam°_rS>AmH¥$Vr-4: g§»`m {nam°_rS>AmH¥$Vr-4: g§»`m {nam°_rS>AmH¥$Vr-4: g§»`m {nam°_rS>AmH¥$Vr-4: g§»`m {nam°_rS>

AgVo. na§Vw gOrdmMr g§»`m _mÌ H$_r hmoV AgVo. CXmhaUmV AmH¥$Vr -5 Mo {Z[aúmU H$am.
O§Jcm_Ü ò E\$mB©S>g chmZ chmZ OmñV g§» òV AgVmV. na§Vw coS>r~S>© Omo E\$mB©S>gcm Amha åhUwZ
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AmH¥$Vr-5: g§»`m {nam°_rS>AmH¥$Vr-5: g§»`m {nam°_rS>AmH¥$Vr-5: g§»`m {nam°_rS>AmH¥$Vr-5: g§»`m {nam°_rS>AmH¥$Vr-5: g§»`m {nam°_rS>

J«hZ H$aVmo Vmo AmH$mamZo _moR>m AgVmo. na§Vw
g§»`m _mÌ H$_r AgVo. `m coS>r~S>©cm ImUmè`m
{H$Q>H$m§Zm Amhma åhUwZ J«hZ H$aUmam {H$Q>H$númr
({JYmS>) hm `mnoúmmhr _moR>m AgVmo. na§Vw g§»`m
_mÌ Iwn H$_r (XmoZ n ª̀V Agw eH$Vo) AgVo. `m
g§~§Ymcm {nam°_rS>À`m énmV ñnï>nUo XmI{dVm
`oVo.

• Imcr {Xcoë`m AÞgmIircm g§»`m {nam°_rS>
_Ü ò aoImQ>m
(i)   dS>mMo PmS> {H$S>o gwVmanúmr
(ii)  JdV ggm cm§S>Jm

• XmoÝhr AÞgmIù`m d g§»`m {nam°_rS> EH$ gma»`m AmhoV H$m`? _mJrc
CVmè`mV {Xcoë`m CXmhaUmÀ`m VwcZoV `m XmoÝhr AÞ gmIù`m g_mZ AmhoV
AmhoV H$m`?

• Oa `m_Ü ò \$aH$ Agoc Va H$moUVm \$aH$ Amho?
gmYmaU nUo gd© {OdmdaU ì`dñWm g§»`m {nam°_rS> AmH$ma hm gmaImM

AgVmo. H$mhr n[apñWVr _Ü ò åhUOo EH$ PmS> CËnmXH$ Agë`mg qH$dm H$moUË`mVar
nmofH$ nmVirV gOrdm§Mr g§»`m CËnmXH$m noúmm OmñV Agë`mg {nam°_rS>Mr aMZm
~XcV AgVo. {nam°_rS>Mr aMZm Ho$mUË`mhr àH$maMr Agcr Var CËnmXHo$ ImcÀ`m
{nR>^JmcmM AgVmV.
{OdÐì`amer {nam°_rS> {OdÐì`amer {nam°_rS> {OdÐì`amer {nam°_rS> {OdÐì`amer {nam°_rS> {OdÐì`amer {nam°_rS> (Pyramid of Biomass)
{OdÐì`amer åhUOo H$m`? {OdÐì`amer åhUOo H$m`? {OdÐì`amer åhUOo H$m`? {OdÐì`amer åhUOo H$m`? {OdÐì`amer åhUOo H$m`? (What is biomass?)

àH$me g§ícofU {H«$ òV gẁ ©àH$memÀ`m _XVrZo H$m~©ZS>m` AmŠgmB©S> ñWmnZo ìXmao
{Z_m©U Pmcoco {Odg§~§YrV H$m~©Z nXmW©cmM {OdÐì`amer åhUVmV. `m_Ü ò PmS>o,
PwS>no, {nHo$, JdVo, eodmio, OcdZñnVr, eoVrV Am{U O§JcmV {Z_m©U hmoUmao ì`W©
nXmW© (Adeof) Am{U gd© _mZd, àmUr Am{U dZñnVr {dgOuV H$aUmao gd© ì`W©
nXmW© ho {OdÐì` amerM hom`. H$moUË`mhr àH$maÀ`m àmUr qH$dm dZñnVrÀ`m gm_wJ«r
nmgwZ COm©V énm§Va Ho$ë`mg Ë`mg {OdÐì`amer Ago åhUVmV. {OdÐì`amerZm COm©
CËnÎmrgmR>r dmnaë`mg Ë`mcm {Od COm© (bio fuel)Ago åhUVmV.

àË òH$ nmofH$ nmVirVrc {OdÐdamer AmH$mamZr {d{dY nmofH$ nmVir_Ü ò
Agcoë`m amer _Yrc g§~§Y _m{hVr XoV AgVo. ŵ n[ag§ñWo_Ü ò CËnmXH$mnmgwZ
_m§gmhmar n ª̀V {OdÐì`amer H«$_mH«$_mZo H$_r hmoV AgVo.
• {nam°_rS> Zoh_r {efm©{^_wI Amho `mMo H$maU H$m`?

Oc n[ag§ñWo_Ü ò CËnmXHo$ AgUmao nmÊ`mV Va§JUmè`m dZñnVr {OdÐì`amer
hmò . `m§Zm Amhma åhUwZ KoUmao {H«ñQ>ò r`Z(crustaceans) Am{U emH$mhar _mgo
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{OdÐì`amer noúm \$ma H$_r AgVmV. chmZ _mñ`m§Zm ImUmè`m _moR>çm _mgmhar
_mgmoù`m {OdÐì` amer `m \$ma OmñV AgVmV. åhUwZM `m àH$maMo
{nam°_rS> ho CcQ>o AgVo. AÞ gmIir_Yrc EH$ nmofH$ nmVir nmgwZ

Z§VaÀ`m nmof nmVirer 10 Vo 20% n ª̀V {OdÐì`amer ~XcV AgVmV.
g§»`m {nam°_rS> CcQ> {\$a{dë`mg {OdÐì`amer {nam°_rS> {Z_m©U hmoVmo.

nmofH$ nmVirÀ`m _Yrc Amhma g§~§YmZm _m{hV H$aÊ`mgmR>r gwc^ AgVo.
E{\$S>gMr g§»`m JdVmda AmYmarV CËnÎmr Ho$coë`m {OdÐd ametZm gwM{dVmV.
coS>r~S>© {OdÐdamercm ho AmYma hmoVmV. `mM à_mUo `m {OdÐì`amer AÞ gmIir
n ©̀V Mmcw AgVmV. åhUOo AmdaU ì`dñWo_Ü ò {OdÐì`amer EH$m nmofH$ ñWm`r
nmgwZ Z§VaÀ`m nmofH$ nmVirer Amhma ~ZV AgVmo Ago AmnU WmoS>Š`mV gm§Jw
eH$Vmo.

EH$m nmofH$ nmVirVrc {OdÐì`amerVrÀ`m ImcÀ`m
nmVir _Yrc {OdÐì`amer noúmm H$_r AgVo. H$maU
åhUOo {OdÐì`amer åhUOoM CncãY AgUmè`m gd©
AmhmamMo _moO_mn hmò . àmUr Ë`mMo AÞ ImV AgVm§Zm
Ë`mn¡H$s \$º$ H$mhr ^mJmMo Z{dZ CVr V`ma H$aÊ`mgmR>r
Cn`moJ hmoVmo. Omo Z§VaÀ`m nmofH$ nmVir gmR>r Amhma
åhUwZ dmnaë`m OmVo. Amhma åhUwZ J«hZ Ho$coë`m
{OdÐì`amer OmñV à_mUmV {dgOuV qH$dm COm©
{Z_r©Vr_Ü ò Cn òmJ Ho$ë`m OmV Zmhr.

àmÊ`m_Ü ò Ë`m§Zr J«hZ H$ocoë`m AmhmamMo emararH$
CÎmr_Ü`o ~Xc{dÊ`mMo gm_W© H$_r AgVmV. åhUwZ
{OdÐì`amer {nam°_rS> ìXmao _m{hV hmoVo. Cacoë`m AmhmamMo
nMZ Z hmoVmM {dgO©Z Ho$ë`m OmVo qH$dm nmofH$ gma»`m
{H«$ ògmR>r Amdí`H$ AgUmè`m COm© CËnÎmrgmR>r ídgZ
{H«$ ò_Ü ò Ë`mMo {dKQ>Z Ho$co OmVo. Iwn àmUr Ë`m§Zr
J«hZ Ho$coë`m AÞmn¡H$s earamVrc CÎmr V`ma H$aÊ`mgmR>r
10% noúmm OmñV dmnaV Zmhr. H$mhr emH$mhar àmUr
`mnoúmm H$_r dmnaVmV. _mem§Zm Amhma åhUwZ KoUmè`m
_mZd AmhmamÀ`m EH$m AÞgmIirMo CXmhaU KoD$ZAmH¥$Vr-6:[OdÐì`amer Mo {nam°_rS>AmH¥$Vr-6:[OdÐì`amer Mo {nam°_rS>AmH¥$Vr-6:[OdÐì`amer Mo {nam°_rS>AmH¥$Vr-6:[OdÐì`amer Mo {nam°_rS>AmH¥$Vr-6:[OdÐì`amer Mo {nam°_rS>

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
Adeof B§YZmda ( O_rZr_Ü ò _¥V earamda Adm ẁ {dKQ>Z (anaerobic decomposition)

à{H«$ òìXmao `m Z¡g{J©H$ à{H«$ ò nmgwZ V`ma hmoUmao B§YZ Ogo H$moigm, noQ́>moc) Amncm AgUmam
AmYma H$_r H$aÊ`mgmR>r dm`w àXþfU H$_r H$aÊ`mgmR>r {OdÐì`amerMm gwÜXm EH$ B§YZmMo
gmYZ åhUwZ Cn`moJ H$é eH$Vmo. {OdÐdametZm B§YZ åhUwZ dmnarV AgVm§Zm gwÜXm
H$m~©ZS>m` AmŠgmB©S> ~mhoa nS>V AgVmo. naV hm dm ẁ hdoV {_gië`m OmVo.

OrdÐì¶amer
{nam°‘rS>
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nwÝhm g{dñVa _m{hVr {_idw `m. `m AÞ gmIirV g_wÐmVrc nmÊ`mÀ`m nmVirda
Va§JUmè`m Oc dZñnVr(plant plankton)`m CËnmXHo$ AgVmV. `m dZñnVr gẁ ©
{H$aUmnmgwZ COm© emofVmV. nmÊ`mda Va§JUmao àmUr (animal plankton)`m dZñnVrZm
Amhma åhUwZ J«hZ H$aVmV. `m nmÊ`mda Va§JUmè`m àmÊ`m§Zm _mgo ImV AgVmV.
AÞgmIirV eodQ>r _m§emZm Amhma åhUwZ _Zwî` ImV AgVmo.

darc AÞ gmIirMo {OdÐì`amer {nam°_rS> Imcrc à_mUo Xe©{dVm òVo. darc
AÞ gmIirV àË òH$ nmofH$ nmVirV gw_mao 90% Amhma Zï> hmoV AgVmo. 1000 {H$cmo
nmÊ`mV Va§JUmè`m dZñnVr 100 {H$cmo nmÊ`mda Va§JUmè`m àmÊ`m§À`m CËnÎmrgmR>r
Cn`moJr nS>Vo. ho 100 {H$com àmUr 10 {H$cmo _mgo CËnÎmrgmR>r Cn`moJr nS>Vo. naV ho
_mgo _mZdmVrc 1 {H$com CÎmr {Z_uVr gmR>r Cn`moJr nS>VmV. ̀ m {OdX«damer CËnmXH$
à{H«$`m_Ü ò dZñnVr_Ü ò (CËnmXH$m_Ü ò) {Z{úmà pñWVrO COm© ( potential energy)
hr gẁ m©nmgwZ àmá hmoVo. hr COm© darc nmofH$ nmVir n ª̀V nmohMÊ`mÀ`m WmoS>çm
doimVM Zï> hmoV AgVo. AÞ gmIir_Ü ò CËnmXH$mÀ`m Odi AgUmè`m àmÊ`m§Zm
OmñV COm© CncãY AgVo. AÞ gmIir_Ü ò nmofH$ nmVirMr g§»`m H$_r Agë`mg
eodQ>À`m ñWmZmdarc n«mÊ`m§V OmñV eº$s {_iV AgVo.
COm© {nam°_rS> COm© {nam°_rS> COm© {nam°_rS> COm© {nam°_rS> COm© {nam°_rS> (Pyramid of Energy)

gOrdmÀ`m dmT>rgmR>r Am{U eara^mJmÀ`m {Z_m©UmgmR>r H$_Omoa Pmcoë`m ^mJmcm
nwÝhm _O~wV H$aÊ`mgmR>r Amdí`H$ AgUmao nXmW© Am{U CO©ogmR>r Amhma (AÞ hoM
_w»` gmYZ Amho) ho ñdm^m{dH$ Ñï>`m agm`{ZH$ COm© hmò . `m CO}cm ñWrVrO COm©
_Ü ò ( potential energy) gmR>{dë`m OmVo. {Z`_rV nXmWm©Mo J«hZ H$aÊ`mgmR>r g|Ðr`
nXmWm©À`m CËnÎmrgmR>r Am{U g|Ðr` nXmWm©nmgwZ Ag|Ðr` nXmWm©V ~Xc{dUo, `m§Zm
~mhoa gmoS>Ê`mgmR>r gOrdm_Ü ò AZoH$ àH$maÀ`m ̀ m§{ÌH$ {H«$`m(mechanisms) AgVmV.
dZñnVr O_rZrVwZ I{ZOo emofU H$arV AgVmV. ho I{ZOo nmÊ`mgmo~VM _wimìXmao
dZñnVr_Ü ò emofë`m OmVo.

gOrdmÀ`m AñVrËdmgmR>r àH$me g§ícofU {H«$`m (Photosynthesis) hr \$ma
_hËdmMr Amho. gẁ ©àH$me, H$m~©ZS>m` AmŠgmB©S> Am{U nmUr ho {ZOud Agcoë`m Var
ho gOrdmgmR>r \$ma Amdí`H$ AgVo. CËnmXH$ AgUmè`m {haì`m dZñnVr `m nXmWm©Zm
CO©oÀ`m énmV (AÞ) ~XcdwZ gOrd OJmcm Cn^moº$mË`m§Zm CncãY H$aVmV. CËnmXH$m
nmgwZ {d{dY Cn^moº$m n ª̀V Amhma Am{U CO©oMr AXcm~Xc g_OwZ KoÊ`mgmR>r AÞ
gmIir, AÞmMr Omir `m _XV H$aVmV. dZñnVr qH$dm n«mUr qH$dm XomÝhrhr nmgwZ
AmhmamMo J«hZ Ho$ë`mZo àmÊ`m§Zm Amdí`H$ Vo I{ZOo {_iV AgVmV. hr I{ZOo Zoh_r
O_rZrVwZ H$mTw>Z emofwZ dZñnVr Ë`m ñdV:Mm ̂ mJ ~Z{dVo. Am{U Z§Va ̀ mM dZñnVtZm
n«mUr J«hZ H$éZ Ë`m§À`m earamMm ^mJ ~Z{dVmV.

Vwåhr KoUmè`m AmhmamVwZ {d{dY nXmWm©Mr {ZdS> H$am. Vo {_i{dÊ`mgmR>r gmYUo
_m{hV H$am. CXm. Xhr àmá homÊ`mÀ`m nÜXVrMr _m{hVr KoD$ `m. `m Xhrcm
XþYmnmgwZ V`ma H$aVmV. XþY ho Jm`rnmgwZ {_iV AgVo. Jm` Amncm Amhma
åhUwZ JdV ImV AgVo. JdV ho àH$me g§ícofU {H«$ òìXmao Ë`mMo AÞ V`ma H$arV
AgVmV. åhUwZM H$moUË`mhr AmhmamMr CËnÎmr hr {haì`m dZñnVr nmgwZM hmoV
AgVo.

nmÊ`mV Va§JUmao
dZñnVr

(1000kg)

nmÊ`mda
Va§JUmao àmUr

(100kg)

_mZd_mZd_mZd_mZd_mZd
(1kg)

_mgo_mg o_mg o_mg o_mg o
(10kg)
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gOrd EH$Xm AÞ Imë`mZ§Va Ë`m AÞmnmgwZM COm© àmá H$éZ {d{dY
àH$maÀ`m {H«$`m Mmc{dV AgVmo. Imcoë`m gd©M AÞmMo nMZ hmoV Zmhr. Vo
earamV emofë`m OmV Zmhr.àmUr g§~§YrV AÞmVrc Ho$g, {ngo, {H$Q>H$mMo ~mø
AñWrn§Oa, _D$ hS>o (cartilage)  hmSo Am{U dZñnVr g§~§YrV AmhmamVrc goë ẁcmoO
(cellulose) Am{U crJZrZ(lignin) ho Iwn gmè`m àmÊ`mV nM{dco OmV Zmhr.
Aem àH$maÀ`m nMZ Z Pmcoë`m nXmWm©Zm {dgO©H$ Ad`dmìXmao qH$dm CcQ>r ìXmao
earamÀ`m ~mhoa nmR>{dco OmVo.

emofU Ho$cocr COm© (ídgZ {H«$`m Am{U {dgO©Z {H«$ òìXmao Zï> Pmcocr COm©)
dmT>rÀ`m Am{U àOZZmÀ`m {H«$ òìXmao earamVrc Z{dZ {OdÐdamer V`ma H$aÊ`mgmR>r
CncãY AgVo. _aÊ`mìXmao, {~_mar ìXmao qH$dm dm{f©H$ nmZPS> `m_wio gOrd H$mhr
à_mUmV {OdÐd amer Zï> H$aVmV. hr {OdÐd amer {dKQ>rV AÞmÀ`m gmIirìXmao
åhUOo gOrdmÀ`m _aÊ`mZ§Va Ë`mMo {dKQ>Z homD$Z(hdm,nmUr Am{U O_rZrV) dmVmdaUmV
{_giVmV. Cacocr {OdÐdamer emH$mhar qH$dm nanmofrMm Amhma åhUwZ Cn`moJmV
òD$Z Ë`m_Yrc COm© AmdaU ì`dñWo_Ü ò Z§VaÀ`m Cƒ nmofH$ ñWm`r n ©̀V àdoe H$aVo.

earam_Ü ò nXmWm©Mo nmohMUo Z§Va gOrd _aUo Am{U Ë`mMo e[aa Hw$OwZ {dKQ>rV
hmoUo ho O_rZrV nmÊ`mV hdoV {_giUo ho gVV MH«$mà_mUo KS>V AgVmV. gOrd Am{U
n`m©daUm _Ü ò hmoUmè`m nXmWm©À`m àgaUmcm nXmW© MH«$ qH$dm cdUo àgaU qH$dm {Od
^m¡VrH$ agm`Z MH« Ago åhUVmV.(Biogeochemical cycles)(Vwåhr `m {df`r 9
ì`m dJm©V {eH$cm AmhoV.

gẁ m©nmgwZ {_imcocr gm¡aCOm© AmdaU ì`dñWoVrc (ecosystem) CËnmXH$m _Ü ò
àdoe H$arV AgVmV. {haì`m dZñnVr Am{U àH$me g§ícofU {H«$`m KS>dwZ AmUUmao
{OdmUw Á`m_Ü ò harVÐì` AgVmV. `m {edm` gm¡aCO}cm H$moUrhr emofU H$é eH$V
Zmhr Am{U Vrcm agm`{ZH$ CO©©oV(AÞ) énm§Va H$é eH$V Zmhr.

CËnmXH$mnmgwZ hr agm`{ZH$ COm© Cn^moº$mn ª̀V EH$m nmofH$ ñWm`r nmgwZ Z§VaÀ`m
nmofH$ ñWm`r _Yrc gOrd Ë`m§Zr emofU Ho$coë`m eº$sMm dmna H$éZ {d{dY H$m`m©gmR>r,
dmT>rgmR>r Am{U àOZZm gma»`m {H«$ ògmR>r Cn`moJ H$arV AgVmV. H$maU O¡{dH$ COm©Mo
n[adV©Z ho H$_r AgVo. `m_Ü ò ^anwa à_mUmV M`mnM`rH$ AÞCOm© Zï> hmoV AgVo.
CîUVoMm Cn`moJ ZgVmo.

 Z§VaÀ`m nmofH$ ñWm`r _Yrc gOrdm§Zm COo©Mm H$mhr ^mJM nmohMV AgVmo. `m
{df`r gOrdm§V, _mZd {Z_uV §̀ÌmV OmñV \$aH$ ZgVmo. H$ma gma»`m dmhUmVrc
B§OZmV Cn`moJV AmUUmao noQ́>moc ho g§nwU© JVrCOm©V Z ~XcVm ~è`mM à_mUmV
CîU énmV gwÜXm Zï> hmoV AgVo. ghO AmdaUmVrc COm© hr {d{dY H$m`m©gmR>r

gm¡a COm©               CËnmXHo$ (agm`{ZH$ COm©)     Cn^moº$o (agm`{ZH$ COm©)

                                             CîUVm                                                CîUVm

SCERT T
ELA

NGANA



Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20Vob§JmZm amÁ¶ emgZmìXmao _mo\$V {dVaU 2019-20 201

Cn`moJmV AmUcr OmVo. `m {H«$`oV {Z_m©U hmoUmar CîUCOm© naV AmdaU
ì`dñWo_Ü ò(ecosystem) {_giV AgVo.

_mZdr H$m`m©Mm n[ag§ñWoda à^md _mZdr H$m`m©Mm n[ag§ñWoda à^md _mZdr H$m`m©Mm n[ag§ñWoda à^md _mZdr H$m`m©Mm n[ag§ñWoda à^md _mZdr H$m`m©Mm n[ag§ñWoda à^md (THE EFFECTS OF HUMAN ACTIVITIES ON

ECOSYSTEMS)

_mZdr H¥$Ë`m_yio àXþfUmMm AmdaU ì`dñWmda H$emàH$mao n[aUm_ hmoV
AgVo. ho AmnU ImcÀ`m dJm©V {eH$cmo AmhomV. ì`dgm`mgmR>r O§JcVmoS> Ho$ë`m_wio
AmdaU ì`dñWoda da KmVH$ ~Xc KSw>Z òV Amho. `m_wio àË òH$ nmofH$ ñWm`r_Ü ò
gOrd H$emn«H$mao à^m{dV hmoV Amho ho g_OÊ`mÀ`m à`ËZ H$é `m.

Mcm Va AmVm gamoda n[ag§ñWoMm Aä`mg H$é `m.dmVmdaUmVrc KQ>H$ Ë`mMr
A§Va{H«$`m Am{U _mZdr hñVúmonmÀ`m nS>Umam à^md `mMr Imcrc H$WoVwZ _m{hV H$é

H$mocoé gamodamMr H$Wm H$mocoé gamodamMr H$Wm H$mocoé gamodamMr H$Wm H$mocoé gamodamMr H$Wm H$mocoé gamodamMr H$Wm (Story of Kolleru Lake)

OJmVrc Jar~ cmoH$m§Zm nm¡ï>rH$ Amhma nwa{dÊ`gmR>r JmoS> nmÊ`mMo gamoda {H$VrVar
Cn`moJr nS>V Amho. Ë`mn¡H$s EH$ åhUOo H$mocoé gamoda. Amnë`m amÁ`mV H¥$îUm,
JmoXmdar ZXrÀ`m _Ü` ̂ mJmV {dñVrU© Agcoco EH$ _moR>o gamoda åhUOo H$mocoé Ago åhUw
eH$Vmo. ho Odinmg 6121 Mm¡ag {H$._r. _Ü ò {dñVmarV Pmcoco Amho. H$mocoé
gamodamnmgwZ nwamMo nmUr 65 {H$._r. cm§~ CßnwQ>oé Zmë`mÀ`m ̂ modVmc dmhV ~§JmcÀ`m
CngmJamcm OmD$Z {_iVo. H$mocoé n[admhH$ àm§VmV(wetland)Iwn à_mUmV nmofH$ Ðd
Am{U Jmi nwam_wio òWo O_m hmoV AgVo.

Zmoìh|~a 1999 _Ü ò Am§Y«àXoe emgZmZo Ho$mcoé gamodacm númr A^`maÊ` ( Bird
Sanctuary) Ago KmofrV Ho$co. `m {R>H$mUr 193 doJdoJù`m OmVrÀ`m núm§mÀ`m OmVr
{d{dY n«H$maMo àmUr Am{U dZñnVr {Zdmg H$arV AgVmV. `m gmo~VM {H$VrVar
àH$maÀ`m Am¡fYr dZñnVr `m {R>H$mUr dmT>V AgVmV. Am{e`m Am{U nwdu XoemVwZ
AmŠQ>m|~a, _mM© _{hÊ`mÀ`m _Ü`H$mimV Xadfu Odinmg 20,00,000 númr `m
gamodamH$S>o ñWcm§VarV hmoV AgVmV. `m gamodam Odi A§XmOo 20 _rcr`Ýg cmoH$
{OdZ OJV Amho. CnJ«hm ìXmao
àmá hmoV Agcoë`m {MÌmÀ`m
_m{hVrdéZ J o ë`m VrZ
XeH$mnmgwZ `m gam odamMo
úmoÌ\$i KQ>V Amho. àXþfrV
KQ>H$ `m gamodamV {_giV
Agë`mZo {Od OmVrcm YmoH$m
CËnÞ Pmcm Amho. nmdgmMo
àm_U H$_r Pmë`mZo Am{U
Ë`mgV Jmi O_m Pmë`mZo
nwamMo à_mU gd© gmYmaU Pmco AmH¥$Vr-7: H$mocoé gamoda AmH¥$Vr-7: H$mocoé gamoda AmH¥$Vr-7: H$mocoé gamoda AmH¥$Vr-7: H$mocoé gamoda AmH¥$Vr-7: H$mocoé gamoda  (Kolleru Lake)
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Amho. Imcrc gmaUrV {Xcoë`m _m{hVrMo {Z[aúmU H$am.

• H$moUË`m dfu gamodamVrc nmÊ`mMo {dñVrU© úmoÌ\$i OmñV hmoVo? H$maU H$m`?
• gamodamV XmQ> JdV dmT>Ê`mMo H$maU H$m`?
• gamodamMo úmoÌ\$i H$_r homÊ`mMo H$maU H$m`?
• darc H$maUo àXþfUmcm H$go H$maUr ŵV R>aVmV?
• gamodamcm àXþfU KmVH$ Amho ho H$go emoYmc?
• Xþa n«XoemVrc númr H$mocoé gamodamV ñWcm§VarV homÊ`mMo H$maU H$m`?

80 ì`m ì`m XeH$mnmgwZ H$mocoé gamodamV Pt½`m§Mr, _mem§Mr eoVr (Aquaculture)
AË §̀V cm^Xm`H$ ì`dgm` åhUwZ ngacm hmoVm. `m_wio AZoH$ Jw§VdUwH$sXmamMo cúm
`mda nS>co Am{U A{VH«$_Uo gwé Pmcr. 1996 gmcr ~è`mM àmVm§V H$Å>o ~m§YwZ nmÊ`mMm
àdmh didwZ gamodamcm eoVr ẁº$ O_rZrV ~Xc{dco. ̀ m_wio gaomdamMm Z¡g{J©H$ àdmh
~Xccm. Ë`m_wio gamodamVrc nmÊ`mMm gmR>m H$éZ R>odÊ`mMo gm_Ï ©̀ JUUr` H$_r
Pmco.

gamoda àmVm§V ì`dgm` Am{U Am¡ÚmoJrH$ OmñV à_mUmV ngaco. Zmco, Zmcr,
doJdoJù`m àXþfUmMo KQ>H$ dmhþZ AmUwZ gamodamV O_m hmoD$ cmJco. eoVrV dmnaUmao
agm`Zo, IVo, _mem§À`m gamodamVrc ì`W© nXmW©, Am¡ÚmoJrH$ H$maImÊ`mVrc {Z_m©U
hmoUmao ì`W© agm`Zo, ZJanmcrHo$Mo ì`W©, KaJwÎmr ì`W© nXmWm©cm ho gd© gamodamV òD$Z
àXþfU dmT>{dV AgVmV. OmñV nmofHo$ AgUmao ì`W© nXmW© ho Jƒ ^anwa JdV
dmT>Ê`mgmR>r H$maUr ŵV R>aVmV. CXm. BH$m{Z©̀ m (Eichornia), [npñQ>¶m

`mMmM n[aUm_ gamodamVrc nmUr úmmaY_u, Iam~, nmofH$ nXmWm©gmo~V
{_iwZ Agë`m_wio nmÊ`mV {daKù`mè`m AmŠgrOZ (dissolved oxygen) (DO) Mo

{d^mJ 1967 _Yrc úmoÌ\$i  2004 _Yrc úmoÌ\$i
     ( Mm¡.{H$._r.) ( Mm¡.{H$._r.)

gamodamV ngacoë`m nmÊ`mMo úmoÌ\$i 70.70 62.65
gamodamVrc nmVi JdVmZo ì`mncocm ^mJ 0 47.45
gamodamVrc XmQ> JdVmMZo ì`mncocm ^mJ 0 15.20
nmdgmù`mV nwamZo à^m{dV ^mJ 100.97 0
Pr½`mMo Vio (Aquaculture ponds) 0 99.74
gmirÀ`m eoVrMm ^mJ (Rice fields) 8.40 16.62
A{VH«$_mU 0.31 1.37
EHw$UEHw$UEHw$UEHw$UEHw$U 180.38 180.38

gmaUr :gmaUr :gmaUr :gmaUr :gmaUr :1 Imbrb V³Ë¶mVrb ‘m{hVrMo {ZarjU H$am.Imbrb V³Ë¶mVrb ‘m{hVrMo {ZarjU H$am.Imbrb V³Ë¶mVrb ‘m{hVrMo {ZarjU H$am.Imbrb V³Ë¶mVrb ‘m{hVrMo {ZarjU H$am.Imbrb V³Ë¶mVrb ‘m{hVrMo {ZarjU H$am.
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à_mU H$_r homVo. Am{U Ord agm`{ZH$ AmŠgrOZ (biochemical oxygen demand)
(BOD)_mJUr OmñV Agë`m_wio OcMamda {Vd« n«̂ md nS>cm. òWrc cmoH$m§_Ü ò
OcàXþfUmMr OmñV _m{hVr Zgë`m_wio S>m`ar`m,(diarrhea), Q>m`\$mB©S>(typhoid)
H$m°cam, A_rB©~rgrg (amoebiasis) dJ¡ao nmÊ`mnmgwZ `oUmè`m amoJm§Mr _moR>çm
à_mUmV dmT> Pmcr. `mgmo~VM S>m§gmnmgwZ hmoUmè`m aomJmMo gwÜXm n«_mU dmT>co.
PtJo (Prawn) _mgo `mda gwÜXm àXþfUmMm n[aUm_ hmoD$Z Vo gwÜXm aomJmZo J«ñV hmoD$

g_ñ`mg_ñ`mg_ñ`mg_ñ`mg_ñ`m           eoVr eoVr eoVr eoVr eoVr   _mgo, PtJo_mgo, PtJo_mgo, PtJo_mgo, PtJo_mgo, PtJo     Am¡ÚmoJrH$    Am¡ÚmoJrH$    Am¡ÚmoJrH$    Am¡ÚmoJrH$    Am¡ÚmoJrH$   _mZd  _mZd  _mZd  _mZd  _mZd
     ì`dgm`     ì`dgm`     ì`dgm`     ì`dgm`     ì`dgm`   nmiUo  nmiUo  nmiUo  nmiUo  nmiUo H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr   H¥$Vr  H¥$Vr  H¥$Vr  H¥$Vr  H¥$Vr

O¡{dH$ O¡{dH$ O¡{dH$ O¡{dH$ O¡{dH$ (Biological)
1. ñWcm§VarV númm§_wio
   H$_r hmoUo
2. dZñnVr Am{U àmÊ`m§Mr
    g§»`m H$_r hmoUo.
3. amoJH$maHo $(Pathogens)
agm`{ZH$ agm`{ZH$ agm`{ZH$ agm`{ZH$ agm`{ZH$ (Chemical)
1. ẁQ́>mo{\$Ho$eZEutrophication

2. {df nXmWm©Mr ì`már
^m¡VrH$ ^m¡VrH$ ^m¡VrH$ ^m¡VrH$ ^m¡VrH$ (Physical)
1. dZrH$aU (Siltation)
2. nwa ̀ oUo (Flooding)

gmaUrgmaUrgmaUrgmaUrgmaUr-2
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+
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-

-
+

cmJco. eoVO_rZ eoVrgmR>r A`mo½` Pmcr. {nH$m§Mo CËnmXZ H$_r hmoD$ cmJco.
gamodamda {d{dY à^m{dV KQ>H$m§Mo gmaUr -2 _Ü ò {Z[aúmU H$am. Am{U Imcrc
àíZmMo CÎmao Úm.
g wMZmgwMZmgwMZmgwMZmgwMZm: (+) g_ñ`mda à^md XmI{dVo.

(-) g_ñ`mda à^md XmI{dV ZgVmo.
• númm§À`m ñWcm§Vamda H$moUH$moUVo KQ>H$ à^md H$arV AgVmV?
• ^m¡VrH$ g_ñ`m Am{U O¡{dH$ g_ñ`m ̀ m _Ü ò H$moUVm Var g§~§Y Amho Ago Vwåhmcm

dmQ>Vo H$m? Vmo H$moUVm?
• agm`{ZH$ n«íZ {Z_m©U hmoÊ`mgmR>r H$maUo H$moUVr?
• gamodamÀ`m nmÊ`mVrc {dÐmì` AmŠgrOZMo à_mU H$_r Pmë`mg H$m` hmoB©c?
• XþfrV, nmofH$ nXmW© ẁº$ nmÊ`mMr _mJUr (BOD)OmñV, H$_r `mìXmao hmoUmam

à^md H$moUVm?
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•  H$mo„oé gamodamÀ`m n[agamVrb bmoH$m§Zm ~è`mM g_ñ`m§Zm H$m g_moao Omdo
bmJVo?

•  nú`m§À`m nbm`Zmda àXþfUmMm H$m` à^md Pmbm?
^maV gaH$maÀ`m, n`m©daU Am{U dZ ImË`mZo (MoEF) gamodam§Mo g§aúmU

H$aÊ`mgmR>r EH$ g_rVr ñWmnZ Ho$cr. Ë`m g_rVrcm Am°noaeZ H$mocoé “Operation
Kolleru” ho Zmd {Xco. {ZgJm©Zo {Xcoë`m H$mocoé gamodamcm {Odg¥ï>r d n`m©daUmMm
g_Vmoc amIÊ`mgmR>r `m Am°naoeZ H$mocoéMr Amdí`H$Vm Amho.

H¥ $VrH¥ $VrH¥ $VrH¥ $VrH¥ $Vr-1
Vw_À`m n[agamVrc Ho$mUË`mhr Oc n[ag§ñWoMo {Z[aúmU H$am Am{U Ë`m n[ag§ñWoV {d{dY AÞ

gmIù`m Am{U AÞmÀ`m Omù`m {df`r Imcr {Xcoë`m H$m ©̀nÌmV {chm.Imcrc Z_wZm Vw_À`m dhrV
Zm|X H$é R>odm.

H$m` ©nÌH$m` ©nÌH$m` ©nÌH$m` ©nÌH$m` ©nÌ
1. JQ>mVrc {dÚmÏ`m©Mo Zmd: _____________________ {XZm§H$: _____________
2. n[ag§ñWoMo Zmd: _____________________________________________
3. Q>monmoJ«m\$s (Topography): ________________________________________________
4. AmoiIcoë`m dZñnVrMo(J«mhH$mMo)Zmd/g§»`m: _________________________
5. AmoiIcoë`m àmÊ`m§Mo Zmd / g§»`m : __________________________________
6. doJdoJù`m n«H$maMo Cn^moºo$ AmoiIm Am{U Ë`m§Mr Zmdo Úm. VgoM Ë`m§Mm H«$_m§H$ Imcr {chm:

emH$mhar ( àW_ Cn^moº$m): ___________________________________
_mgmhar (pìXVr` Cn^moº$m): __________________________________
Cƒ _mgmhar( V¥Vr` Cn^moº$m):  _________________________________________

7. Ë`mÀ`m _Yrc AgUmao Amhma g§~§Y: AÞmÀ`m gd`r : ___________________
8. {d{dY AÞmgmIirMo {MÌ H$mT>m/XmIdm: __________________________________
9. AÞmÀ`m Omù`mMo {MÌ: _____________________________________________
10. n[ag§ñWoV AgUmè`m AO¡{dH$ KQ>H$m§Mr Zmdo : ______________________
      ( EH$ VnmgUr `mXr V`ma H$éZ Ë`mda IwU H$aÊ`mg gm§Jm)
11. n[ag§ñWocm H$moUVm YmoH$m Amho H$m`? hmò /Zmhr _____________________________
      Oa hmò , H$m` Am{U H$gm _____________________________________________
      H$mhr Cnm` gwMdm _______________________________________

O§JcVmoS> H$éZ Ë`m OmJr eoVr H$aV Agë`mZo g_Vmoc pñWVrV AgUmar
n[ag§ñWm, Amhma YmÝ`o J{VO g§VwcZmgmR>r eoVm_Ü`o EH$mM n«H$maMo {nH$(
monoculture) {nH${dV Agë`mZo AZ¡g{J©H$ _Ü ò ~XcV Amho. doJdoJù`m eoVmV
doJdoJù`m n«H$maMo EH$M {nH$ AZ¡g{J©H$ [aË`m dmT>{dV Agë`m_wio nmird
n«mÊ`m§Zm S>mir qH$dm _wio BVa JdV {_iV Amho.
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{d{dY n«H$maMr {nHo$ AmnU OmñV n«_mUmV {nH$dcr AgVm Amnë`mcm Amhma
gwÜXm OmñV à_mUmV {_iV AgVo. hr n[apñWVr Amhma da AmYmarV AgUmè`m
{H$S>o, H$dHo$ `mgma»`m naOrdrgmR>r Ë`m AÞmda dmT>Ê`mgmR>r AZwHw$c AgVo. Oa
Amhma CËnmXZm noúmm na{OdrMr g§»`m OmñV doJmZo dmT>ë`mg Ë`mMm n[aUm_ \$ma
dmB©Q> hmoVmo. hr n[añWrVr Q>miÊ`mgmR>r AmnU Anm`H$maH$ AgUmao agm`Zo,
{H$Q>H$ZmeHo$, ~waerZmeHo$ Am{U VZZmeHo$ `mMm dmna H$é Z ò. ~aoM agm`Zo
Mm§Jcm à^md XmI{dV AgVmV. n§aVw ho dmnaë`mZo Z{dZ g_ñ`m {Z_m©U hmoVmV.

\$º$ ZwH$gmZ H$aUmè`m {H$S>çm§Zm _méZ Xþgè`m {Odmcm Anm` Z H$aUmè`m
{H$Q>ZmeH$mcmM Iao {H$QH$ZmeHo$ åhUVmV.(completely harmless) na§Vw Ago
{H$Q>H$ZmeHo$ gÜ`mVar CncãY Zmhr.
• Vwåhr EoH$coë`m XmoZ {H$Q>H$ZmeH$mMo / Air ZmeH$mMr Zmdo gm§Jm?
• Vw_À`m Kar {H$S>o Am{U ~waer nmgwZ ZwH$gmZ Z hmoÊ`mgmR>r YmÝ`mMr gmR>dU H$em

nÜXVrZo H$aVmV Vo gm§Jm?
hr {H$Q>H$ZmeHo$ {dMúmUmahrV à^md XmI{dV OmñV à_mUmV Xþgè`m àmÊ`m§Mm

Zme H$arV AgVmV. `m_Ü ò `m {H$S>çm§Zm ImUmao àmUr Am{U BVam§gmR>r Amhma
AgUmè`m O§VwMm gwÜXm g_mdoe AgVmV. `mMmM n[aUm_ {H$Q>H$ZmeHo$ AÞgmIir
_Ü ò Amnë`mcm A§XmO H$aVm ̀ oUma Zmhr Agm ~Xc KS>dwZ AmUVmV. Am{U n[ag§ñWocm
Ag_Vmoc ~Z{dVmV.

ho agm`Zo O_rZrV {_gië`mZ§Va Ë`mMm n«̂ md nwÝhm OmñV Anm`H$maH$ AgVo.
{H$Q>H$ZmeH$mMm {dfmar à^md Iwn {Xdgmn ª̀V amhVo. H$mhr {H$Q>H$ZmeHo$ Am{U ~waer
ZmeHo$ {dKQ>rV hmoV AgVmV ho WmoS>çm {XdgmVM gmYmaUV: EH$m dfm©V ZwH$gmZ Z
H$aUmè`m ({µZénm`H$maH$) nXmWm©_Ü ò {dKQ>rV hmoV AgVo. nmam,Ag}{ZH$(arsenic)
{ego ẁº$ AgUmao {H$Q>H$ZmeHo$ {dKQ>rV hmoV Zmhr. {dKQ>rV Z Pmcoco {H$Q>H$ZmeHo$
\$ma Anm`H$maH$ AgVmV. ho EH$m nmofH$ ñWam_Ü ò H|ÐrH¥$V hmoD$Z {nam°_rS>À`m {eIa
^mJmV AgUmè`m àmÊ`m§À`m earamV n«doe H$éZ ZwH$gmZ nmohM{dVmV. AÞ gmIir
_Ü ò àXþfV KQ>H$ nmohMÊ`mcm O¡{dH$ ì`dñWmnZ (Bioaccumulation) Xþgè`m nmofH$
ñWamn ª̀V nmohMcoë`m àXþfUmcm gm§Y«rH¥$V H$aÊ`mÀ`m nÜXVrcm O¡{dH$ {demcZ
(Biomagnification) Ago åhUVmV.

_mZdr Amamo½`mda O¡{dH$ ì`dñWmnZmMo à^md ̀ mda g§emoYZ Ho$coë`m g§emoYZmË_H$
_m{hVrMo {Z[aúmU H$é `m.
EXþcm~mX YaUmVrc _mí`mVrc h§Jm_r O¡{dH$ ì`dñWmnZmMo OS> YmVwEXþcm~mX YaUmVrc _mí`mVrc h§Jm_r O¡{dH$ ì`dñWmnZmMo OS> YmVwEXþcm~mX YaUmVrc _mí`mVrc h§Jm_r O¡{dH$ ì`dñWmnZmMo OS> YmVwEXþcm~mX YaUmVrc _mí`mVrc h§Jm_r O¡{dH$ ì`dñWmnZmMo OS> YmVwEXþcm~mX YaUmVrc _mí`mVrc h§Jm_r O¡{dH$ ì`dñWmnZmMo OS> YmVw
Vob§JmZm amÁ¶,^maVVob§JmZm amÁ¶,^maVVob§JmZm amÁ¶,^maVVob§JmZm amÁ¶,^maVVob§JmZm amÁ¶,^maV     (Seasonal Bioaccumulation of heavy metals in fish (cyprinus

carpio) of Edulabad Water Reservoir (EBWR), Telangana State, India)

^maV XoemVrc ehar àXoemV dmhUmè`m ZÚm Am{U nmÊ`mMm gmR>m H$aUmao
[aOdm©̀ a _Ü ò {Zdmg H$aUmè`m OcMamgmR>r KmVH$ n[apñWVr {Z_m©U homV Amho.
OS> YmVwMo àXþfU, AmåcrH$aU, A{YH$ nmofHo$ {_giUo Am{U dmT>Umè`m OcàXþfUmZo
nmÊ`mV amhUmè`m OcMamÀ`m AñVrËdmMm àíZ {Z_m©U Pmcm Amho.
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eharH$aU, Am¡Úmo{JH$aU OrdZ nÜXVr_wio
_mZdmÀ`m {ZË`H¥$Ë` H$maUmZo OS> YmVw H$U ho Odirc
nmÊ`mÀ`m gmYmZmV {_giV Amho. Á`m_wio {OdOmio
`m àXþfrV nmÊ`mV OJÊ`mMr XþpñWVr {Z_m©U Pmcr.

gÜ`mÀ`m n[apñWVr_Ü`o _mem§Zm cmohàXþfrV
(metal contamination) dmVmdaUmMm {Vd« gm_Zm
H$amdm cmJV Amho Ago {XgwZ Amco. åhUwZM `m
_Ü` H$mimV _mem§Zm cmoh àXwfUmcm {OdgwMH$
_mZco OmV Amho.

EXþcm~mX dmQ>a [aO©dm`a nmÊ`mV {ggo(Lead) (Pb), H°$S>_r`_ (Cadmium) (Cd), H«$mo_r`_
(Chromium) (Cr), _m°¾rO (Manganese) (Mn), {ZHo$c(Nickel)(Ni)Am{U \$oa_ (Ferrum) (Fe)
dJ¡ao ^ma H$U {H$Vr à_mUmV dmT>V Amho. `mMm A§XmO KoÊ`mgmR>r EH$ AÜ``Z Ho$co.EXþcm~mX dmQ>a
[aO©dm`a ho Vob§JmZm amÁ¶mVrb a§JmaoÈ>r {OëømV Amho. `mÀ`m n[aga àmVm§V AZoH$ àXþfrV KQ>H$ Ogo
Am¡Úmo{JH$ ì`W© agm`Zo, eoVmVrc ì`W© agm`Zo ngacocr úmoÌo AmhoV.{gn«rZg H$m~u`mo(Cyprinus
carpio)`m Idco`wº$ _mgmoir _Ü`o gdm©V OmñV àmoQ>rÝg AgVo Am{U `mMr qH$_V nU H$_r
Agë`m_wio gdmªZm gwc^ Agm Amhma åhUwZ Cn`moJr nS>Vo. EXþcm~mX n[agamVrc cmoH$m§Mm ho _mgo
Amhma Amho. _memMr AÜ``ZmgmR>r {ZdS> H$aÊ`mV Amcr. `m _memVrc O¡{dH$ ì`dñWmnZ ho {d{dY
CVrMo åhUOo `H¥$V, _wÌqnS> Am{U H$„o `m_Yrc ½cm°̀ H$moOZ (glycogen)Am{U {cnrS> (lipids) ho
OS> cmoh H$U Agë`mMo gm§JÊ`mV Amco. `m gmo~VM ZcJm§oS>m {OëømVrc {~~r ZJa `m Vù`mVrc
nmÊ`mMo d _memMo Z_wZo Jmoim H$éZ Ë`mda AÜ`m`Z H$aÊ`mV Amco d `mMo EXþcm~mX [aOd©dm`a
gmo~V ho H$_r àXþfrV Amho Ago Ñï>rg Amco. EXþcm~mX nmgwZ {~~rZJa ho 30 {H$._r.Xþa da Amho.
{~~rZJa [aOd©dm`a _Yrc _mem§noúmm EXþcm~mX [aOd© dm`a _Yrc _mem§V ½cm`H$moOZ Am{U {cnrS>
H$_r n«_mUmV Am{U OS> YmVwMm g§J«h OmñV AgVo Ago g§emoYZmV _m{hV Pmco.

n«Ë òH$ dfu nmdgmù`mÀ`m AJmoXa (\|$~«wdmar - _o) nmdgmù`mV (OwZ- gßQ>|~a)  Am{U
nmdù`mZ§Va (AmŠQ>m|~a-OmZodmar) Aem VrZ H$mimVrc nmUr, _mgo `mMo Z_wZo Jmoim H$éZ {Z[aúmU
H$aÊ`mV Amco. àË òH$ H$mimVrc VrZ àH$maMo Z_wZo VrZ n«XoemVrc VrZ doim åhUOo EHw$U 27 Z_wZo
Jmoim H$éZ OS> YmVwMo {dícofU Ho$co AgVo 2005 Vo 2007 n ª̀V g§emoYZ Ho$co.

EXþcm~mX [aOd©dm`a (EBWR) _Yrc OS> YmVwMr g§hV {Vd«Vmhr ^maVmÀ`m gamgar noúmm OmñV
Agë`mMr AmT>iwZ Amco. Am{U Vo Imcrc H«$_mV AgVmV.

Fe > Pb > Cr > Ni > Cd.
`m OS> YmVwMr _mZdr AÞ gmIirV àdoe hmoVmo. OS> YmVwMo O¡{dH$ ì`dñWmnZ Amnë`mcm _mem

_Ü ò AmT>iwZ òVo. _mem§À`m CÎmr_Yrc OS> YmVwMo O¡{dH$ ì`dñWmnZ ho Imcrc à_mUo AmT>iwZ òVo.
Cd > Cr > Fe > Ni > Pb.
_memÀ`m `H¥$V, H$„o Am{U _wÌqnS>mV H°$S>r`_ (Cd) hm O¡{dH$ ì`dñWmnZ KQ>H$ OmñV à_mUmV

AmT>iVmo. A{V H$_r {Vd«VoV gwÜXm _mgo H°$S>_>r`_ cmohmcm g§doXZmË_H$ Agë`m_wio ho _memÀ`m
CVr_Ü ò gwc^VoZo nmohMVo Ago cúmmV Amco.

AmH¥$Vr-8: EoXþcm~mXMm dm°Q>a [aOd©dm`aAmH¥$Vr-8: EoXþcm~mXMm dm°Q>a [aOd©dm`aAmH¥$Vr-8: EoXþcm~mXMm dm°Q>a [aOd©dm`aAmH¥$Vr-8: EoXþcm~mXMm dm°Q>a [aOd©dm`aAmH¥$Vr-8: EoXþcm~mXMm dm°Q>a [aOd©dm`a
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VrZhr H$mimMm Aä`mg Ho$cm AgVm nmdgmù`mVrc _mem_Ü ò OS> YmVwMm g§M` OmñV Agë`mMo
{ZXe©Zmg Amco.

_mZgm_Ü ò AÞmÀ`m gmIirìXmao OS> YmVwMm g§M` dmTw>Z Cƒ aº$Xm~ {Vd« Vmn _wÌqnS>mMr
H$_Omoa hmoUo, CcQ>r `m gma»`m {~_mè`m òV Agë`mMo {ZXe©Umg Amco.

ehar^mJmV {Z`moOZ ahrV {dH$mg {dZmAZw_VrMo chmZ chmZ CÚmoJ Y§Xo, ehamVrc ì`W©
nXmWm©_wio EXþcm~mX [aOd©dm`a _Ü ò àXþfUmMr {Vd«Vm dmT>cr Amho. _mem_Ü ò O¡{dH$ ì`dñWmnZMo
OS> YmVw dmT>ë`m_wio BVa OcMa àmÊ`m_YwZ gwÜXm AÞ gmIirìXmao _Zwî`m_Ü ò àdoe H$éZ Amamo½`g
YmoH$m {Z_m©U Pmcm Amho.
• nmÊ`mÀ`m gmYZm_Ü ò àXþfrV KQ>H$ Hw$Rw>Z {_giV AgVmV?
• `m nmÊ`mV amhUmè`m _mem§À`m earamV OS> YmVw H$go àdoe H$aVmV?
• nmdgmù`mÀ`m nmÊ`mVrc àXþfrVnUm OmñV AgVo Ago g§emoYH$m§Zr emoYwZ H$mT>co. Ago Ë`m§Zm H$m

{XgwZ Amco?
• `m nmÊ`mV {_iUmè`m _mem§Zm Imë`mg cmoH$m§Zm AZoH$ {~_mè`m òV AgVmV. `mMo H$maU H$m`?

ZÚmda ~m§Y ~m§YwZ draining marshes, re-claiming land g_wÐ {H$Umè`mdarc AmH«$_U, O§JcVmoS>,
O_rZ Z§mJéZ {nH$ {nH${dUo, H$mcdo, ahXmar, añVo, ehao Am{U ZJam§Mr {Z_uVr H$éZ _mUgmZo
Z¡g{J©H$ n[ag§ñWocm {H$VrVar énmV ~XcdwZ Q>mH$co Amho. `m Pmcoë`m ~Xcm_wio n[ag§ñWoV amhUmè`m
àmÊ`m_Ü ò Am{U dZñnVr _Ü ò \$ma ~Xc KSw>Z Amcm.

CXmhaUmV EH$m _moR>çm ehamÀ`m {dH$mgm{df`r AÜ``Z Ho$ë`mg VrZ àH$maMo ~Xc cúmmV
`oVo.
a) H$mhr dZñnVr Am{U àmUr OmVr _aVmV.
b) H$mhr ~Xcco Var, Z{dZ n[apñWVrer AZwHw$c ~Xc KS>dwZ H$_r g§»`m _Ü ò AñVrËd {Q>H$dwZ

amhVo.
c) H$mhr ~Xcoco Var, Z{dZ n[apñWVrMm \$m`Xm KoD$Z Ë`m§À`m g§» ò_Ü ò dmT> H$éZ {OdZ OJV

AgVo.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?
1956 _Ü`o OnmZ _Yrc Hw$_m_moQ>mo àr\o$ŠMa (Kumamoto prefecture) _Yrc {_Zm_mQ>m

ehamV n{hë`m§Xm {_Zm_mQ>m {~_marMm emoY cmJcm. 1932 Vo 1968 n ª̀V {Mñgmo H$mnm}aoeZÝg(Chisso
corporation’s) `m§À`m agm`{ZH$ H$maImÊ`mVwZ ~mhoa Amcoë`m {_WmB©c _Š ẁ©ar {_lrV ì`W©
nXmWm© _wio {_Zm_mQ>m hm amoJ Pmcm. eraUr g_wÐ(Shiranui Sea) {_Zm_mQ>m ImS>rV amhUmè`m
_mem_Ü`o ho {dfmar agm`Zo nmoh§Mcoco AgVo Am{U `m _mem§ ImUmè`m ñWm{ZH$ cmoH$m§À`m
earam_Ü ò {_WmB©c _Š ©̀war nmohMwZ Vo {~_ma nmS>VmV. VgoM _m§Oa, Hw$Ìo, Sw> o̧$a Am{U _mZgo _aUo
ho 36 dfm© n ª̀V Mmcw hmoVo.

{ZgJm©{déÜX _mZdr H¥$Ë` {H$Vr ^ §̀H$a AgVo. `m {df`r MrZ _Ü ò KS>coë`m EH$m KQ>Zo{df`r
_m{hVr nmhþ `m.
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{M_Ur _mo{h_ {M_Ur _mo{h_ {M_Ur _mo{h_ {M_Ur _mo{h_ {M_Ur _mo{h_ (SPARROW CAMPAIGN )
{OdZmV CËnÞ homUmè`m gd© gmYmaU g§H$Q>mZm H$moUVmhr {Od MwH$dw eH$V

Zmhr. 1958 _Ü ò {MZ XoemVrc {M_Ê`m _Ü ò CX^dcocr g§H$Q>H$mcrZ n[apñWVr
`m ŵ̂ mJmda H$moUË`mhr gOrdmZo AZŵ dcr Zgoc. hr n`m©daU
g§H$Q>o ghO CËnÞ Pmcocr Zmhr. ho g§H$Q> \$º$ _mZdm _wioM
Amco 1958 _Ü ò MrZ_Ü ò {M_Ê`m§Mr OodT>r {eH$ma H$aÊ`mV
Amcr VodT>r númm§Mr {eH$ma OJmV Hw$R>oM Pmcocr Zmhr.

{MZÀ`m gaH$maZ o Am ¡Úm o {JH$ Y §ÚmgmR > r CËnmXZ o
dmT>{dÊ`mgmR>r J«m_rU úmoÌmVrc eoVH$è`m§Zm _moR>çm à_mUmV
àmoËgmhZ {Xco. Am¡Úmo{JH$ H$maImÊ`mVrc CËnmXZo dmT>{dÊ`mgmR>rAmH¥$Vr-9: g§H$Q>mVrc {M_UrAmH¥$Vr-9: g§H$Q>mVrc {M_UrAmH¥$Vr-9: g§H$Q>mVrc {M_UrAmH¥$Vr-9: g§H$Q>mVrc {M_UrAmH¥$Vr-9: g§H$Q>mVrc {M_Ur

AmH¥$Vr-10:{M_Ur _mo{h_AmH¥$Vr-10:{M_Ur _mo{h_AmH¥$Vr-10:{M_Ur _mo{h_AmH¥$Vr-10:{M_Ur _mo{h_AmH¥$Vr-10:{M_Ur _mo{h_

{H$VrVar `moOZm AmIÊ`mV Amë`m. {dH$grV Agcoë`m Xoem à_mUoM cdH$a
AmYw{ZH$aU H$aÊ`mgmR>r {MZ gaH$maZo _mohr_ Mmc{dcr. åhUOo `mdoio n ª̀V {MZ
Xoe g§nwU© ì`dgm`mda AmYmarV hmoVm. Ë`mdoiog `m `moOZoA§VJ©V 5000 Hw$Q>§w~mMm
g_wh ~ZdwZ ì`dgm` H$am`cm cmdUo EH$ _hËdmMm _w»` A§e hmoVm. `m_wio
{nH$m§Mo CËnmXZ pìXJwUrV Pmco. `m àW_ {dO`mZo òUmè`m Z§VaÀ`m dfm©V nwÝhm
_moR>o Ü ò̀  R>oD$Z énH$ënZm H$aÊ`mV Amcr. na§Vw `mdfu dmVmdaUm§Zr gmW {Xcr

Zmhr. H$mhr qnH$m§Mo CËnÞ Pmco Var nm{hOo VodT>o `e
Z {_imë`mÀ`m {^VrZo gaH$mar ì`dgm` A{YH$mar
`m§Zr {nH$m§Mo CËnÞ OmñV XmI{dco. ̀ m MwH$sÀ`m J{UVm_wio
cmoH$m§À`m JaOm Am{U AÞ nwadR>m _Ü ò {Vd« Ag_Vmoc
{Z_m©U Pmcm. `m_YwZ ñdV:cm MwH${dÊ`mgmR>r
A{YH$mè`m§Zr ho {M_Ê`mda T>H$cco. YmÝ`mÀ`m H$moR>mam
(JmoXm_m) _YwZ EH$ {M_UrZo gw_mao Mma nm¢S> YmÝ`À`m
{~`m df©̂ amV Imë`mZo AmhamMm VwQ>dS>m {Z_m©U Pmë`mMr
_m{hVr Om[ha Ho$cr. {M_Ê`mda JwÝhm cmXcm Jocm.
IoS>çmV, ehamV cmoH$m§_Ü ò {M_Ê`m§er ẁÜX H$aÊ`mMo
AmXoe {Xco.

gd© cmoH$ {M_Ê`m§Zm Omù`mV nH$Sw>Z {df ImD$ KmcwZ {M_Ê`mZm _mé
cmJco. ~§XþH$sZo _mé cmJco. ho Ë`m§Zm X_dwZ, YH$dwZ Z CS>Vm Amë`m_wio Imcr
nSw> cmJco. _ao n ª̀V S>nio dmO{dV AmdmO H$é cmJco. {M_Ê`m§Mo Imono, KaQ>o Zï>
H$éZ OmiwZ Q>mH$co. {M_Ê`m§Mr A§S>o \$moSw>Z Q>mH$Ê`mV Amco. eodQ>r {M_Ê`mÀ`m
{në`m§Zm Z dJiVm _méZ Q>mH$Ê`mV Amco. _macoë`m {M_Ê`m§À`m g§» òÀ`m AmYmamZo
gaH$maZo emim§Zm, H$m`m©c`mZm ~{úmgo, _mÝ`Vm {Xcr.

`mZ§Va H$mhr emókm§Zr _ocoë`m {M_Ê`mÀ`m nMZ g§ñWoÀ`m Aä`mg H$éZ
nMZ g§ñWoVrc nXmWm©Mo {Z[aúmU Ho$co AgVm emókm§À`m Ago cúmmV Amco H$s, 3/
4 ^mJ hm {nH$m§Mo ZwH$gmZ H$aUmè`m {H$S>çm§Mm AgwZ 1/4 ^mJ \$º$ YmÝ`mÀ`m
{~`m Agë`mMo Ë`m§À`m cúmmV Amco. {M_Ê`m _mZdmgmR>r {H$Vr Cn`moJr númr Amho
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ho Ë`m§Zr cmoH$m§À`m ZOaoV AmUwZ {Xco. {M_Ê`m§Zm _méZ Q>mH$Ê`mÀ`m à`ËZm_wio qnH$m§Mo CËnÞ dmTw>
eH$co Zmhr Va nwÝhm H$_r Pmco. Iao H$m` Vo _m{hV Pmë`mZ§Va gaH$maZr {M_Ê`m _maÊ`mM _mohr_
Wm§~{dcr. na§Vw OodT>o ZwH$gmZ ìhm`Mo VodT>o PmcoM Q>moi (locust) qH$S>çmZm ImUmè`m {M_Ê`m§
Zgë`m_wio qnH$m§da Q>moiMr g§»`m dmT>cr. `m_wio gwÜXm n«{VHw$c dmVmdaUmMr n[apñWVr {Z_m©U
Pmcr. _moR>çm XþîH$mimcm gm_moao Omdo cmJco. Q>moicm _maÊ`mgmR>r {H$Q>H$ZmeH$m§Mm _moR>çm n«_mUmda
dmna gwé Pmcm `m_wio O_rZrVrc H$g H$_r Pmcr.

eoVmV H$m_ H$aUmao eoVH$ar, eoVr_Ü ò CËnmXZ hmoV Zgë`m_wio hOmamo§§À`m g§» òZo Jmd gmoSw>Z
ehamH$S>o Am¡Úmo{JH$ H$maImÊ`mV H$m_ H$aÊ`mgmR>r ñWcm§VarV Pmco. eoVr H$aUmè`m§Mr g§»`m Iwn
H$_r Pmë`m_wio Zoh_rgmR>r AÞmMm VwQ>dS>m {Z_m©U Pmcm.
• H$moUË`m AÞgmIir {df`r darc MMm© H$aÊ`mV Amcr?
• eoV{nH$m§_Ü ò AÞgmIirMm `m _mo{h_oMm H$gm AS>Wim {Z_m©U Pmcm?
• `m AS>Wù`mMm dmVmdaUmda H$gm n«̂ md nS>cm?
• n[a§gñWo_Ü ò EH$m g{Odmcm _maUo ho ~amo~a Amho H$m`? ho H$go ZwH$gmZ H$maH$ Amho? Vo gm§Jm?
• IaM {M_Ê`m H$maUr ŵV hmoË`m H$m`? {nH$mMo CËnmXZ H$_r hmoÊ`mMo Iao H$maU d¡km{ZH$ H$moUVo

hmoVo?
• _mZd H¥$VrMm n`m©daUmda H$em àH$mao à^md nS>V AgVmo?
• Aem KQ>Zm nwÝhm nwÝhm KSw> Z ò `mgmR>r H$m` g„m Úmc?
• “_mZdr” hr 8ì`m dJm©Vrc {OdemómVrc H${dVm dmMm Am{U Vw_À`m dJm©V MMm©© H$am?
à{V~§YH$ Cnm`à{V~§YH$ Cnm`à{V~§YH$ Cnm`à{V~§YH$ Cnm`à{V~§YH$ Cnm`     (Steps towards prevention)

{H$Q>H$ZmeH$m_wio hmoUmè`m Anm`H$maH$ à^mdm nmgwZ Amnë`mcm BVa {Odm§ nmgwZ n«{V~§ÜmH$
_mJm©{df`r {dMma Ho$ë`mg {H$Q>ZmeH$mMm dmna nwU© ~§X H$aUo {hM Ë`mdarc {H«$`m {XgwZ òVo. gd©
{H$Q>ZmeH$m§Mm dmna nwU© ~§X H$aUo  “Ban all pesticides” gm§JUo gmono Amho. na§Vw noñQ>da(pests){Z §̀ÌU
R>odUmè`m {dYmZmda cúm R>odm`cm nm{hOo. {H$Q>H$ZmeH$mMm dmna H$éZ gwÜXm AmhmamMo ZwH$gmZ noñQ>
ìXmao hmoV AgVo. {H$Q>H$ZmeH$m§Mm dmna ~§X Ho$ë`mg {nH$m§da AmH«$_U H$aUmè`m aomJmMr n[apñWVr
H$m` Agoc? Ë`mÀ`mda H$go {Z §̀ÌU R>odVm òB©c? dmT>Umè`m cmoH$g§» ògmR>r `m {nH$m§Mo H$m` hmoB©c
`mMm {dMmam H$am? {nH$m§Mr hmZr H$aUmè`m noñQ>§Mo {ZdmaU H$aÊ`mgmR>r dmnaUmè`m nÜXVr hmZrH$maH$
ZgwZ gmo~VM n[agamÀ`m n[aúmUmcm AZwHw$c AgwZ O¡{dH$ {Z`_mcm _mZUmao Agmdo. Voìhm `m
{XK©H$mcrH$ g_ñ òcm CÎma {_iVo Aem àH$maÀ`m H$mhr AmMaU `mo½` nÜXVrMo {Z[aúmU H$é `m.
{nH$m§Mr OmJm ~XcUo {nH$m§Mr OmJm ~XcUo {nH$m§Mr OmJm ~XcUo {nH$m§Mr OmJm ~XcUo {nH$m§Mr OmJm ~XcUo (Rotation of crops): Xadfu EH$m OmJoda EH$M nrH$ Z KoVm doJir {nHo$
KoVë`mg noñQ> H$_r n«_mUmV AgVo. Am{U Ë`m_wio hmoUmao ZwH$gmZ `mda Amim KmcVm òVmo.
noñQ>À`m {OdZH$mimMm Aä`mg H$aUonoñQ>À`m {OdZH$mimMm Aä`mg H$aUonoñQ>À`m {OdZH$mimMm Aä`mg H$aUonoñQ>À`m {OdZH$mimMm Aä`mg H$aUonoñQ>À`m {OdZH$mimMm Aä`mg H$aUo: ho noñQ> Ho$ìhm OmñV n«_mUmV ì`mnVmV. `mMo _wi H$maU
H$m` AgVo ho g§nwU© _m{hV Ho$ë`mg {nH$m§Mo ZwH$gmZ H$_r hmoD$ eH$Vo.
O¡{dH$ {Z §̀ÌUO¡{dH$ {Z §̀ÌUO¡{dH$ {Z §̀ÌUO¡{dH$ {Z §̀ÌUO¡{dH$ {Z §̀ÌU: noñQ> ImUmao {ZemMma àmUr qH$dm naOrdr `m§Mm àdoe Pmë`mg noñQ>da {Z §̀ÌU H$é
eH$Vmo.
ZnwgH$VmZnwgH$VmZnwgH$VmZnwgH$VmZnwgH$Vm :noñQ> OmVrÀ`m Za OmVtZm ZnwgH$ ~ZdwZ Ë`mda {Z §̀ÌU R>odVm òVo.
OZw CËH«$m§Vr nÜXVrOZw CËH«$m§Vr nÜXVrOZw CËH«$m§Vr nÜXVrOZw CËH«$m§Vr nÜXVrOZw CËH«$m§Vr nÜXVr: {d{dYàH$maÀ`m noñQ>cm {d{dY dmVmdaUmcm gmogÊ`mMr(OZw g§~§YrV
dZñnVr)dZñnVr {dH$grV Ho$ë`mZo Ë`m noñQ>da {Z §̀ÌU H$aVmo òVmo.
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AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

AÞ gmIir, AÞmMr Omio, {nam °_rS>, {OdÐì`amer, {H$Q >H$ZmeHo $, O¡{dH$AÞ gmIir, AÞmMr Omio, {nam °_rS>, {OdÐì`amer, {H$Q >H$ZmeHo $, O¡{dH$AÞ gmIir, AÞmMr Omio, {nam °_rS>, {OdÐì`amer, {H$Q >H$ZmeHo $, O¡{dH$AÞ gmIir, AÞmMr Omio, {nam °_rS>, {OdÐì`amer, {H$Q >H$ZmeHo $, O¡{dH$AÞ gmIir, AÞmMr Omio, {nam °_rS>, {OdÐì`amer, {H$Q >H$ZmeHo $, O¡{dH$
ì`dñWmnZ, O¡{dH$ {decZ, BH$mo\« o $S>cr H¥$Vr, n`m©daUmMo  Z¡{VH$ _wë`ì`dñWmnZ, O¡{dH$ {decZ, BH$mo\« o $S>cr H¥$Vr, n`m©daUmMo  Z¡{VH$ _wë`ì`dñWmnZ, O¡{dH$ {decZ, BH$mo\« o $S>cr H¥$Vr, n`m©daUmMo  Z¡{VH$ _wë`ì`dñWmnZ, O¡{dH$ {decZ, BH$mo\« o $S>cr H¥$Vr, n`m©daUmMo  Z¡{VH$ _wë`ì`dñWmnZ, O¡{dH$ {decZ, BH$mo\« o $S>cr H¥$Vr, n`m©daUmMo  Z¡{VH$ _wë`

n`m©daU{ZVrn`m©daU{ZVrn`m©daU{ZVrn`m©daU{ZVrn`m©daU{ZVr: BVa KQ>H$mÀ`m VwcZoV _mZdr H¥$Ë`m§Mm n`m©daU d ghO OJVmda n[aUm_ hmoV
AgVmo. åhUwZ cmoH$m§Zm n`m©daUmÀ`m Z¡{VH$ _wë`mMr Om{Ud H$éZ  Úm`cm nm{hOo. n`m©daU
H$m`ÚmMr cmoH$m§Zm OmUrd H$éZ Úmdr. n`m©daUmÀ`m ~m~VrV H$moUVo MwH$ Am{U ~amo~a `m {df`r
_m{hVr {_idwZ dmJmdo cmJVo.

åhUOoM n«Ë òH$ hm n`m©dUmMm OmUH$ma Agm`cm nm{hOo. {ZgJm©Mo g§aúmU åhUOo Amnco ñdV:Mo
g§aúmU ho OmUm`cm nm{hOo. Vw_À`m B§J«Or nwñVH$mVrc 6 ẁZrQ> _Ü ò “Or will the dreamer wake”
hr H${dVm dmMm.
gm¡OÝ`-1:_manZ d¥§X 2006 _Ü ò H$mocoé gamodamMr 1967 Vo 2004 n ª̀VMr n[apñWVr `m A§emda Ho$coco g§emoYZ nÌ
gm¡OÝ`-1:{dÚmgmJa Jwå_Xmd„r, a{de§H$a nñH$m, lrZw ZwWr Am{U ndZ Ho$. _ZrH$m|S>m `m§Zr EXþcm~mX {aOd©dm`a da
Ho$coco g§emoYZ International Jornal of Life Sciences Biotechnology and Pharma Research`m_Ü ò àgmarV Ho$coco
g§emoYZ nÌ

• EH$m gOrdm_YwZ Xþgè`m gOrdm_Ü ò COm© H$er àgmarV hmoVo ho AÞmÀ`m Omù`m _wio _m{hV hmoVo.
• AÞgmIir _Yrc ~mUmMo {MÝh Amhma Am{U Ë`mcm ImUmè`m gOrdmVrc g§~§Y gwM{dVmV.
• gOrdmVrc g§~§Y Am{U COm© àgmaU ho g§»`mMo {nam°_rS>, {OdÐdamer {nam°_rS> ìXmao _m{hV

H$aVm `oVo.
• {nam°_rS>Mr gmYmaUV: ŵ{_Vr` {nam°_rS> gmaIr aMZm AgVo.
• g§»`mMo {nam°_rS> ho AÞgmIir _Yrc EHo$H$m nmofH$ ñWam_Ü ò AgUmè`m gOrdmMr g§»`m {df`r _m{hVr

XoVo.
• {OdÐìmamer {nam°_rS> AÞ gmIir _Yrc EHo$H$m nmofH$ ñWam_Ü ò AgUmè`m Amhma CncãYVm Oo

COm© {Z_uVrMo gmYZ AgVo Ë`mMr _m{hVr XoVo.
• {OdÐdamerMm {OdB§YZ åhUwZ gwÜXm dmna H$aVmV.
• noñQ>Mo {ZdmaU H$aÊ`mgmR>r {nH$m§da Cn`moJ H$aUmè`m H¥$_r g§hmaH$ {H$Q>ZmeH$ {dfmar Agë`m

H$maUmZo n`m©daUmcm hmZr nomhM{dV AgVo.
• AÞgmIir_Ü ò àXþfrV KQ>H$ àdoe H$aÊ`mcmM O¡{dH$ ì`dñWmnZ åhUVmV.
• EH$m nmofH$ ñWamnmgwZ Xþgè`m nmofH$ ñWamn ª̀V àXþfUH$mar KQ>H$m§Mr g§hO {Vd«Vm dmT>{dÊ`mcmM

O¡{dH$ {demcZ Ago åhUVmV.
• Anm`H$maH$ à^md Z hmoVm OmñVrV OmñV {nH$m§Mo CËnmXZ H$aÊ`mgmR>r {nH$mMr OmJm nmcQ>Zo,

O¡{dH$ {Z §̀ÌU, OZwg§§~§YrV nÜXVrMm {dH$mg d¡Joao {H$Q>H$meH$ darc {dH$ën Amho.
1. AÞgmIir _Ü ò EH$m nmofH$ ñWamnmgwZ Xþgè`m nmofH$ ñWamn ª̀V ~Xcr Pmcoë`m CO©oMo H$m` hmoVo?(AS1)
2. n[ag§ñWoVrc {nam°_rS>g Am{U AÞgmIir H$m` gwM{dVmV? (AS1)
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3. H$moUË`mhr EH$m AÞ gmIir _Yrc g§»`m {nam°_rS> da Q>rn {chm? Imcr {Xcoë`m g§»`m
{nam°_rS> _YwZ Vwåhr H$m` g_Omc?(AS1)
(i) PmS>o (ii) {H$S>o (iii) gwVmanúmr

4. {OdÐdamer åhUOo H$m`? Imcr {Xcoë`m AÞgmIirMo CXmhaU KoD$Z {OdÐdamerMo {nam°_rS>
H$mT>m? (AS1)
(i) JdVmMr nmZo (ii) emH$mhar (iii) _mgmhar (iv) {JYmS>

5. {dfmar nXmWm©Mm {H$Q>H$ZmeHo$Mm dmna Ho$ë`mZo n[ag§ñWoda H$gm à^md nS>Vmo? O¡{dH$ ì`dñWmnZ
Am{U O¡{dH$ {demcZ `mda WmoS>Š`mV _m{hVr {chm?(AS1)

6. noñQ> gma»`m H¥$_r {H$Q>H$m§Mo {ZdmaU H$aÊ`mgmR>r AmnU H¥$_r g§hmaH$ gma»`m {dfmar nXmWm©Mm
dmna H$é eH$Vmo H$m`? qH$dm Ë`mda H$mhr {dH$ën emoYw? `m {df`r Vw_Mo _V gm§Jm d
Vw_À`m CÎmamcm R>mog Ago H$maUo gm§Jm?(AS1)

7. nmofH$ ñWa åhUOo H$m`? {OdmdaU n[ag§ñWoV Vo H$m` Xe©{dVmV?(AS1)
8. n[ag§ñWoVrc COm© àdmhm{df`r OmñV _m{hVr {_i{dÊ`mgmR>r Vwåhr H$moUVo àíZ {dMmamc?(AS2)
9. AÞmÀ`m Omù`mVwZ _m§g ^úmm§Zm H$mTw>Z Q>mH$ë`mg H$m` hmoB©c? (AS2)
10. Vw_À`m KaÀ`m ~JrÀ`mVrc EH$ dZñnVrMo {Z[aúmU H$am Am{U CËnmXH$, Cn^moº$m g§~Ymda

WmoS>Š`mV _m{hVr {chm? (AS3)
11. {OdÐd amer {df`r g{dñVa gm§Jm`Mo Agë`mg Vwåhmcm H$moUË`m n«H$maÀ`m _m{hVrMr JaO

AgVo?(AS4)
12. Vwåhr ñdV:cm Cƒ ñVar` Cn^moº$m g_OwZ g§»`mMo {nam°_rS> H$mT>m? (AS5)
13. Vw_À`m gmo~VÀ`m {dÚmÏ`mª _Ü`o M¡VÝ` {Z_m©U hmoÊ`mgmR>r n`m©daU ñZohnwd©H$ H¥$Ë`o `mdarc

H$mhr KmofdmŠ` V`ma H$am? (AS6)
14. {H$Q>H$ZmeH$mMm dmna Z H$aVm ^wn«XþfU Wm§~{dÊ`mgmR>r H$moUVohr VrZ H$m`©H«$_ gm§Jm? (AS6)

1. AÞgmIirMr gwédmV Zoh_r H$em nmgwZ homVo. ( )
(a) emH$mhar (b) _m§gmhar (c) CËnmXH$ (d) darc n¡H$s Zmhr

2. dZñnVr H$emgmR>r ñnYm© H$arV ZgVo. ( )
(a) nmUr (b) AÞ (c) OmJm (d) darc gd©

3. gd© {H$Q>H$ZmeH$m§da  ~§Xr Kmcm. åhUOo ( )
a) {H$Q>H$ZmeH$m§À`m dmnamda {Z`§ÌU b) {H$Q>H$ZmeH$mda ~§Xr
c) n`m©daU ñZohnwd©H$ ì`dgm` nÜXVrZo àmoËgmhZd) {Odagm`{ZH$ H$maImZo ~§X H$aUo

4. Mmc©g EëQ>mZ `m§À`m _Vo ( )
a) {nam°_rS>À`m Cƒ {eIamda _mgmhar AgVmV. b) {nam°_rS>À`m Cƒ {eIamda COm© àdmh
OmñV AgVmo.
c){nam°_rS>À`m Cƒ {eIamda CËnmXHo$ ZgVmV. d) a Am{U c

 Amnë`m Aä`mgmV gwYmaUm H$am Amnë`m Aä`mgmV gwYmaUm H$am Amnë`m Aä`mgmV gwYmaUm H$am Amnë`m Aä`mgmV gwYmaUm H$am Amnë`m Aä`mgmV gwYmaUm H$am

`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m`mo½` CÎma {ZdS>m
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10
YS>mYS>mYS>mYS>mYS>m

nmUr, O{_Z, O§Jco, d¥úm, àmUr BË`mXr Z¡g{J©H$ gmYZm{df`r aúmUm{df`r
H$aÊ`m{df`r ImcÀ`m dJm©V AmnU {eH$cmo. _mZdm_wio Z¡g{J©H$ gmYZo àXþfrV homV
AmhoV. ̀ m ̂ wVcmda Z¡g{J©H$ gmYZo {H$VrVar AmhoV nU Ë`m§Mm ̀ mo½` [aVrZo dmna H$arV
AmhmoV H$m`? Z¡g{J©H$ gmYZm§Zm n«̂ m{dV H$aUmè`m _mZdmÀ`m H$m`m©Mo d Ë`mg {Q>H$dwZ
R>odÊ`mÀ`m à`ËZm{df`r AmnU _m{hVr KoD$ `m.

Vw_À`m n[agamVrc Z¡g{J©H$ gmYZm§Mr ̀ mXr V`ma H$am. \$ma H$_r AgUmè`m gmYZo
AmoiIwZ, Ë`m{df`r _m{hVr {_idm. Imcrc àíZ Vwåhmcm Z¡g{J©H$ gmYZm{df`r
A{YH$ _m{hVr {_i{dÊ`mgmR>r àd¥Îm H$aVrc.
• gÜ`m Vw_À`m n[agamVrc AVr H$_r n«_mUmV Agcoco Z¡g{J©H$ gmYZo H$moUVr?

Ë`m§À`m Vw_À`mda H$gm n[aUm_ homVmo?
• ho Z¡g{J©H$ gmYZo nwdu Iwn à_mUmV hmoVr H$m?
• H$mcm§VamZr Vr gmYZo H$_r H$m Pmcr?
• Z¡g[J©H$ gmYZm§Mo aúmU H$aÊ`mgmR>r H$m` H$amdo cmJoc?

EH$m à_wI Z¡g{J©H$ gmYZm§Mr H$_VaVm nS>ë`mg H$m` hmoVo ho _m{hV H$aÊ`mgmR>r
Am§Y«n«XoemVrc XomZ JmdmV Ho$coë`m g§emoYZmMo AÜ``Z H$é `m.

g§X^©-1 da§Jc {OëømVrc XomZ JmdmVrc n[apñWVr (dZnWu Am{Ug§X^©-1 da§Jc {OëømVrc XomZ JmdmVrc n[apñWVr (dZnWu Am{Ug§X^©-1 da§Jc {OëømVrc XomZ JmdmVrc n[apñWVr (dZnWu Am{Ug§X^©-1 da§Jc {OëømVrc XomZ JmdmVrc n[apñWVr (dZnWu Am{Ug§X^©-1 da§Jc {OëømVrc XomZ JmdmVrc n[apñWVr (dZnWu Am{U
dÈ>rMoacm)dÈ>rMoacm)dÈ>rMoacm)dÈ>rMoacm)dÈ>rMoacm)

da§Jc {OëømVrc ŵJ ©̂ Oc nwîH$i Agcoco dZnWu Jmd Amho. nmÊ`mMr Q>§MmB©
{Vd¥ Agcoë`m dÈ>rMoacm JmdmMo gd} Ho$ë`m Joco. {d{harìXmao nmÊ`mMo qgMZ, nmÊ`mMr
gmò  `mMr _m{hVr {_i{dÊ`mgmR>r {d{harÀ`m g§»`m _m{hVr Jmoim Ho$cr . Ë`m XomZ
JmdmVrc {d{harMr EH$m n«íZ g§M {Xcm d {d{harìXmao qgMZmda g_mMma Jmoim
H$aÊ`mV Amcm.

Z¡g{J©H$ gmYZZ¡g{J©H$ gmYZZ¡g{J©H$ gmYZZ¡g{J©H$ gmYZZ¡g{J©H$ gmYZo o o o o (Natural Resources)
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ñdV:À`m {d{har Agcoë`m 25 Hw$Q>§w~mMo gm_m{OH$, Am{W©H$ Jmoï>r g§~§Yr AmUIr
EH$ àíZ g§MmìXmao _m{hVr Jmoim Ho$cr. Joë`m 5 dfm©nmgwZ ŵJ ©̂OcmVrc Pmcoco
~Xcm{df`r Hw$Qw>§~ gXñ`m§§Zm {dMmaco.

dÈ>rMcm© JmdmVrc {dhrar{edm` AÝ` H$moUVmhr Xþgao n`m©̀  CncãY Zmhr.
dZnVu JmdmVrc EH$m S>~Š`mcm VcmdmMo én {Xë`mZo nmÊ`mMr ì`dñWm Mm§Jcr
Pmcr.

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

nmÊ`mÀ`m àdmhm AmS>, XJS> _mVrMo ~m§YwZ V`ma Ho$coë`m
nmÊ`mÀ`m gmR>çmcm nmPaUQ>mH$s (Percolation tanks)
åhUVmV. {MH$Z_mVr, aoVr, H§$H$a, Jw§Sw> XJS> BË`mXtZm Iwn
{_giwZ EH$mda EH$ òVr AemàH$mao Wamda Wa Vù`mÀ`m
H$mR>mda PmH$VmV. Z§Va Ë`mg amoca KÅ> pñWa ~Z{dVmV.
eoVmcm nmUr nwadR>m H$aÊ`mgmR>r _mVrÀ`m H$Q²>Q>çmda(cut-
off trench)V`ma H$aVmV. nwU© nmÊ`mÀ`m 1/4 C§Mrda
~m§YVmV. Ë`m_wio Amdí`H$ VodT>o nmUr nwadR>m H$aVm ̀ oVmo.

H$m_Y§Xo, eoVrnÜXV, ̂ m¡Jmo{cH$ n[apñWVr, _m¡ctH$ dñVr (infrastructure) gm_m{OH$
godmgma»`m(social services)  {df`mV dZnVu, dÈ>rMocm© Jmd EH$ gmaIoM AmhoV.
XmoÝhr JmdmV chmZ eoVH$ar `m§Mr g§»`m OmñV Amho. gamgar Hw$Qw>§~mMo CËnÞ dZnVu
_Ü ò OmñV Amho. `m XomÝhr JmdmVrc cmoH$m§Mr eoVr hmM _w»` ì`dgm` Amho.
OcqgMZ \$º$ {d{harìXmaoM Ho$co OmVo. Hw$Qw>§~mMo CËnÞ, ŵJ©̂ mOcmÀ`m ñWm`rdaM
AgVo. Hw$Q>§w~mÀ`m CËnÞmcm à^m{dV H$aUmè`m {nH$m§Mm àH$ma, `m JmdmV doJdoJim
Amho.

Imbrb V³Ë¶mMo {ZarjU H$am?Imbrb V³Ë¶mMo {ZarjU H$am?Imbrb V³Ë¶mMo {ZarjU H$am?Imbrb V³Ë¶mMo {ZarjU H$am?Imbrb V³Ë¶mMo {ZarjU H$am?

Vº$ Vº$ Vº$ Vº$ Vº$ -1: qg§MZmImcrc úmoÌ\$iqg§MZmImcrc úmoÌ\$iqg§MZmImcrc úmoÌ\$iqg§MZmImcrc úmoÌ\$iqg§MZmImcrc úmoÌ\$i
JmdJmdJmdJmdJmd EHw$U úmoÌ\$\$EHw$U úmoÌ\$\$EHw$U úmoÌ\$\$EHw$U úmoÌ\$\$EHw$U úmoÌ\$\$ qgMZmImcrcqgMZmImcrcqgMZmImcrcqgMZmImcrcqgMZmImcrc {d{harMr{d{harMr{d{harMr{d{harMr{d{harMr g°nc n[a_mUg°nc n[a_mUg°nc n[a_mUg°nc n[a_mUg°nc n[a_mU

(EH$amV)(EH$amV)(EH$amV)(EH$amV)(EH$amV) úmoÌmMo Q>¸o$dmarúmoÌmMo Q>¸o$dmarúmoÌmMo Q>¸o$dmarúmoÌmMo Q>¸o$dmarúmoÌmMo Q>¸o$dmar g§»`mg§»`mg§»`mg§»`mg§»`m
dZnVu 3791 25 155 25

doS>rMocm© 2970 15 175 25

Percolation tank

• dZnVu JmdmV {H$Vr EH$a O{_Zrcm OcqgMZmMr ì`dñWm Amho?
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• dZnVuVrc gd© O_rZrcm OcqgMZmMr gmò  H$aÊ`mgmR>r {H$Vr {d{har Amdí`H$
AmhoV?

• dZnVu JmdmVrc {d{harMr g§»`m H$_r AgwZ gwÜXm OcqgMZ ŵ{_Mo úmoÌ\$i
dÈ>rMocm© Jmdmnoúmm OmñV Amho. ho H$go eŠ` Amho?

• OcqgMZmV ŵ_rMo úmoÌ\$i dmT>Ë`m cmoH$g§» |̀er ~XcV AgVo?
OcqgMrV ŵ{_À`m úmoÌ\$imV Agcoë`m ~Xc {d{harÀ`m g§» òVrc \$aH$mMr

Q> o̧$dmar Joë`m 5 dfm©Vrc {nH$m§Mm H«$_ BË`mXr {df`r JmdmÀ`m cmoH$m§Zr gm§JrVoë`m
_m{hVrcm Vº$m -2 _Ü ò {Xcm Amho.

`m JmdmVrc cmoH$g§»`m nmM dfm©V gw_mao 10% dmT>cr.

Vº$m -2: nmM dfm©Z§VaMr n[apñWVrVº$m -2: nmM dfm©Z§VaMr n[apñWVrVº$m -2: nmM dfm©Z§VaMr n[apñWVrVº$m -2: nmM dfm©Z§VaMr n[apñWVrVº$m -2: nmM dfm©Z§VaMr n[apñWVr

JmdJmdJmdJmdJmd
OcqgMZm ImcrcOcqgMZm ImcrcOcqgMZm ImcrcOcqgMZm ImcrcOcqgMZm Imcrc
^w_rÀ`m ~XcmMo^w_rÀ`m ~XcmMo^w_rÀ`m ~XcmMo^w_rÀ`m ~XcmMo^w_rÀ`m ~XcmMo

úmoÌ\$iúmoÌ\$iúmoÌ\$iúmoÌ\$iúmoÌ\$i

~moadocÀ`m~moadocÀ`m~moadocÀ`m~moadocÀ`m~moadocÀ`m
g§»`oVrc KQ>mMrg§»`oVrc KQ>mMrg§»`oVrc KQ>mMrg§»`oVrc KQ>mMrg§»`oVrc KQ>mMr

Q>¸o$dmarQ>¸o$dmarQ>¸o$dmarQ>¸o$dmarQ>¸o$dmar

{nH$mV Amcoë`m ~XcmMr Q>¸o$dmar{nH$mV Amcoë`m ~XcmMr Q>¸o$dmar{nH$mV Amcoë`m ~XcmMr Q>¸o$dmar{nH$mV Amcoë`m ~XcmMr Q>¸o$dmar{nH$mV Amcoë`m ~XcmMr Q>¸o$dmar

dZnVu -14 -39     -17  -17 163   86   11    -17

dÈ>rMocm© -30 -68     -22  -50   27 138  -05    -50

 gmR>r gmR>r gmR>r gmR>r gmR>r    H$mnwg  Vri    EHw$U {nH$   H$mnwg  Vri    EHw$U {nH$   H$mnwg  Vri    EHw$U {nH$   H$mnwg  Vri    EHw$U {nH$   H$mnwg  Vri    EHw$U {nH$
K     R K       R

K Iar\$ R aã~r {nH$m§g gwMdVo, F$U qH$_Vr ZwH$gmZ d YZ qH$_Vr Z\$m
XmI{dVmV.
• AmVm {d[harMr g§»`m 155 AgVrc  Va nmM dfm©AmYr Ë`mMr g§»`m {H$Vr?
• {d{harMr g§»`m H$_r ho H$m` Xe©{dVmo?
• {d{harMr g§»`m H$_r hmoÊ`mMm {nH$mda H$em àH$mao à^md nS>Vmo?
• XmoZ nQ>Q>rH$mMr VwcZm H$am? XmoZ JmdmVrc OcqgMZ ì`dñWmÀ`m úmoÌ\$im~Ôc

XmoZ Vºo$ H$m` gm§JV AmhoV Vo {chm?
• H$moUVm Jmd OmñV à^m{dV Pmcm?
• JmdmVrc {nH$Umè`m {nH$mÀ`m àH$mamV Pmcocm ~Ôc H$moUVm?

Iwn Imocda ŵJ ©̂ OcñWm`r nmohmoMÊ`mgmR>r O{_ZrÀ`m n¥ï>^mJmdéZ nmÊ`mMr
dm\$ hmoÊ`mMo H$_r H$aÊ`mgmR>r Imoacoë`m gd© {d{har ~moadoc {d{harV ~Xcoco Joco.
Joë`m 5 dfm©V gd© {d{har H$moaS>çm nS>ë`m Am{U VoWrb ObñVa H$_r Pmbo. Voìhm
dÈ>rMocm© _Ü ò 85% d dZnVu _Ü ò 45% {d{har H$moaS>çm nS>ë`m.

• EHo$H$mir dZnVu _Ü ò 45% {d{har gwH$ë`mda {d{harMr g§»`m 39% BVH$s
H$_r Pmcr Va {H$Vr Q> o̧$ {d{har ~moadoc _Ü ò ~XcË`m Joë`m?
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• XmoZ JmdmÀ`m _m{hVrMr VwcZm H$am. Ho$mUË`m JmdmVrc {d{har A{YH$ g§» òV
H$moaS>çm AmhoV? Xþgè`m JmdmV Ago Z KS>Ê`mMo H$maU H$m`?

• H$_r O{_Z Agcoco eoVH$ar qH$dm OmñV O_rZ Agcoco eoVH$ar `mn¡H$s {dhar
H$moaS>çm Pmë`m_wio H$moUmda OmñV à^md nS>Vmo?

• EImÚm doir OcgmYZo H$_r Pmco qH$dm Oc gmYZo Zgë`mg VoWrc O_rZrda
Ë`mMm H$gm à^md nS>Vmo?

• H$moaS>çm {d{har Ë`m àm§VmVrc cmoH$m§da (eoVH$è`mda) H$em àH$mao à^m{dV
H$aVmV?

• dÈ>rMocm© JmdmV nmUr H$_r hmoÊ`mgmR>r H$maUo H$moUVr?
{d{har Am{U ~moadoc_Yrc nmÊ`mcm {dÚwV eº$rZo ~mhoa H$mT>co OmVo. n§n goQ>

cmdÊ`mgmR>r, nmB©ncm  eoVmV ñWmnZ H$aÊ`mgmR>r g§aúmU H$aÊ`mgmR>r {dÚwV eº$s
{~cmda chmZ eoVH$ar OmñV n¡go IM© H$arV AmhoV. EH$m EH$amda Ho$cocm IM© Am{U
H$aV Agcocm IM© dZnVu JmdmV (OcqgMZ Agcoco Jmd) (no-scarcity village)
\$ma H$_r Am{U dS>rMocm© JmdmV ( OcqgMZ \$ma H$_r Agcoco Jmd) (scarcity
village) \$ma OmñV  AmhoV.

• chmZ Am{U _moR>çm eoVH$è`m§g XomKm§g EH$gmaIr nmÊ`mMr gmò  Amho H$m`?
• EH$m àm§VmVrc n«Ë òH$ ì`º$scm nmÊ`mMr gmò  EH$gmaIr Agmdr H$m?
• aã~r h§Jm_mÜ ò Iar\$ {nH$m§À`m H$mimV EH$m {d{harnmgwZ OmñV O_rZrcm nmÊ`mMr gmò  hmoVo? ho

H$go eŠ` hmoVo?
• `mg eoVH$è`m§Zo H$go Cn`moJ H$éZ ¿`mdoV?
• EH$m {d{harìXmao 2.5% ŵ{_cm OcqgMZ {_imë`mg EHw$U ŵ{_cm nmUr nmohmoMÊ`mg nwadR>çmgmR>r

{H$Vr {d{harMr Amdí`H$Vm Amho?
• dÈ>mMocm© JmdmVrc EH$ Aën ŵYmaH$ eoVH$ar Ë`mÀ`m EHw$U eoVrda Ho$cocm IM© {H$Vr? Aën ŵYmaH$

eoVH$ar `m n¡emg H$em àH$mao g§nmXZ H$aVmo?
• Aën ŵYmaH$ eoVH$è`m§Mm IM© H$_r H$aÊ`mgmR>r H$moUË`m Cnm``moOZm H$amì`mV? ( CXmhUmW© -

nmÊ`mMm VwQ>dS>m ghZ H$aUmao {nH$ KoUo)

Vº$m -3 : chmZ, _moR>o, eoVH$ar, {d{harìXmam OcqgMZmda H$arV Agcocm IM©Vº$m -3 : chmZ, _moR>o, eoVH$ar, {d{harìXmam OcqgMZmda H$arV Agcocm IM©Vº$m -3 : chmZ, _moR>o, eoVH$ar, {d{harìXmam OcqgMZmda H$arV Agcocm IM©Vº$m -3 : chmZ, _moR>o, eoVH$ar, {d{harìXmam OcqgMZmda H$arV Agcocm IM©Vº$m -3 : chmZ, _moR>o, eoVH$ar, {d{harìXmam OcqgMZmda H$arV Agcocm IM©

JmdJmdJmdJmdJmd
eoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§Mm

àH$maàH$maàH$maàH$maàH$ma
~moadocMr~moadocMr~moadocMr~moadocMr~moadocMr
ImocrImocrImocrImocrImocr

EH$m {d{harImcrEH$m {d{harImcrEH$m {d{harImcrEH$m {d{harImcrEH$m {d{harImcr
Ocqg{MV úmoÌOcqg{MV úmoÌOcqg{MV úmoÌOcqg{MV úmoÌOcqg{MV úmoÌ
Iar\$Iar\$Iar\$Iar\$Iar\$ aã~raã~raã~raã~raã~r

{d{harìXmao OcqgMZmg{d{harìXmao OcqgMZmg{d{harìXmao OcqgMZmg{d{harìXmao OcqgMZmg{d{harìXmao OcqgMZmg
Pmcocm IM© EHw$U/Pmcocm IM© EHw$U/Pmcocm IM© EHw$U/Pmcocm IM© EHw$U/Pmcocm IM© EHw$U/
EH$ar/ EH$m dfm©VEH$ar/ EH$m dfm©VEH$ar/ EH$m dfm©VEH$ar/ EH$m dfm©VEH$ar/ EH$m dfm©V

dZnVu   _moR>m 130 - 200        2.50           1.24 25000- 70000
  chmZ 110 - 180        2.00           1.13 25000- 65000

doÈ>rMocm©   _moR>m 90 - 300        1.53           0.87 22000- 50000
  chmZ 60 - 200        0.99           0.46 20000- 45000
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• OcqgMZm Imcrc O{_ZrMo úmoÌdmT>{dÊ`mgmR>r ~moadocMr Imocr dmT>{dUoM EH$_od
_mJ© Amho H$m`? H$maU H$m`?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

Joë`m H$mhr dfm©nmgwZ _mog_r dmè`mÀ`m AmJ_ZmÀ`m doimV ~Xc Pmë`mZo ŵJ ©̂OcmÀ`m
dmnamda Xm~ nS>cm. {Ś>ctJ Am{U Imoc ~moadoc (drilling and deep bore wells) ~moadoc
ImoXÊ`m_wio, nwU© \$m`Xm KoÊ`m_wio H$mhr ̂ mJmV nmÊ`mMr nmVir H$_r Pmcr Amho. Amnë`m amÁ`mV
1998-2002 H$mimV gamgar 3 _rQ>a nmÊ`mMr nmVir H$_r Pmcr Amho.

• dÈ>rMocm© JmdmV H$moUVo {nH$ chmZ eoVH$è`m§g cm^Xm`H$ Agoc?
• dZnVu, dÈ>rMocm© JmdmVrc _moR>o,  chmZ eoVH$è`m§_Ü ò Agcocm \$aH$ H$m` Agoc Ago dmQ>Vo?
• dZnVu _Ü ò H$moUË`m ~Xë`mV H$moUVo {nH$ cm^Xm`H$ Agoc Ago Vwåhmg dmQ>Vo Vo gm§Jm?
• YmZ {nH$mg Iwn nmUr cmJV Agoc Varhr eoVH$ar YmZmMoMo {nH$ KoÊ`mg H$m BÀNw>H$ AmhoV?
• Ocg§YZmV XmQ> hmoÊ`mMm eoVH$è`mda H$gm n[aUm_ hmoVmo.
• dÈ>rMocm© JmdmVrc chmZ eoVH$è`m§À`m X`{Z` n[apñWVrcm BVa _w»` H$maUo H$m` AmhoV Vo

gm§Jm?
• dÈ>rMocm© JmdmV chmZ eoVH$è`m§g eoVr H$m ì`dgm` cm^Xm`H$ AgVmo Ago dmQ>Vo H$m?
• Ë`mÀ`m JaOm ^mJ{dÊ`mgmR>r eoVH$è`mZo BVa ì`dgm`mMr {ZdS> H$amdr H$m?
• dÈ>rMocm©Vrc nmÊ`mÀ`m gmò rMm chmZ eoVH$è`m§da H$em àH$mao à^md nS>Vmo?
• dÈ>rMocm© JmdÀ`m chmZ eoVH$è`mMo CËnÞ, IMm©cm Ponoc Agm Amho H$m?Zmhr?

g§oQ>a \$a dëS>© gm°crS>m°arQ>r (Centre for world solidarity Secundrabad,T.S) hm àH$ën
JmdmVrc gwH$coë`m ~moadoc_Ü ò nmUr nmohmoM{dÊ`mgmR>r ŵJ ©̂OcmÀ`m gwpñWaÎdmda cúm H|$X«rV
H$oco.

EHw$U EH$ar dm{f©H$EHw$U EH$ar dm{f©H$EHw$U EH$ar dm{f©H$EHw$U EH$ar dm{f©H$EHw$U EH$ar dm{f©H$
CËnÞCËnÞCËnÞCËnÞCËnÞ

dZnVu   _moR>m   8200     8700        4900  3300    25100
  chmZ   7046     8490      10889  3110    29535

dÈ>rMocm©   _moR>m 10698     5970        4000  3595    24263
  chmZ   9128     7380         3031  2650    22189

Imbrb V³Ë¶mV dZnVu Am{U dÈ>r Mobm© ¶oWrb eoVH$è¶m§Mo CËnÞ {Xbobo Amho, ¶mMoImbrb V³Ë¶mV dZnVu Am{U dÈ>r Mobm© ¶oWrb eoVH$è¶m§Mo CËnÞ {Xbobo Amho, ¶mMoImbrb V³Ë¶mV dZnVu Am{U dÈ>r Mobm© ¶oWrb eoVH$è¶m§Mo CËnÞ {Xbobo Amho, ¶mMoImbrb V³Ë¶mV dZnVu Am{U dÈ>r Mobm© ¶oWrb eoVH$è¶m§Mo CËnÞ {Xbobo Amho, ¶mMoImbrb V³Ë¶mV dZnVu Am{U dÈ>r Mobm© ¶oWrb eoVH$è¶m§Mo CËnÞ {Xbobo Amho, ¶mMo
{díbofU H$é ¶m?{díbofU H$é ¶m?{díbofU H$é ¶m?{díbofU H$é ¶m?{díbofU H$é ¶m?

Vº$m - 4 : {nH$mnmgwZ CËnÞVº$m - 4 : {nH$mnmgwZ CËnÞVº$m - 4 : {nH$mnmgwZ CËnÞVº$m - 4 : {nH$mnmgwZ CËnÞVº$m - 4 : {nH$mnmgwZ CËnÞ

JmdJmdJmdJmdJmd eoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§MmeoVH$è`m§Mm
n«H$man«H$man«H$man«H$man«H$ma

àË`oH$ EH$ar CËnÞàË`oH$ EH$ar CËnÞàË`oH$ EH$ar CËnÞàË`oH$ EH$ar CËnÞàË`oH$ EH$ar CËnÞ
YmZYmZYmZYmZYmZ    YmZ   YmZ   YmZ   YmZ   YmZ H$mnwgH$mnwgH$mnwgH$mnwgH$mnwg  Vri Vri Vri Vri Vri
Iar\$Iar\$Iar\$Iar\$Iar\$    aã~r   aã~r   aã~r   aã~r   aã~r
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gd© eoVH$ar {_iwZ nmÊ`mMr dmQ>Ur H$éZ Cn`moJ H$aVrc Aem àH$mao àmoËgmhZ
Ho$co. EH$mM OcgmYZmMm Cn`moJ H$aVrc Aemn«H$mao, eoVH$ar g§KQ>rV hmoD$Z chmZ
_moR>o g_wh V`ma hmoVo. Ś>rn Am{U pñàH$cg© ìXmao(drip irrigation, sprinklers) qR>~H$
qgMZ _m`H«$mo BarJoeZ nÜXVrMo ( micro irrigation techniques) AZwH$aU H$aVrc
AemàH$mao eoVH$ar àoarV Pmco. nmdgmÀ`m nmÊ`mÀ`m g§aúmUmgmR>r nmPaU IÈ>m
(Construction of soak pits) ImoXco. nmPaU IS²>S>çm_wio gwH$coë`m ~moadoc Mo nwZ:
Oc^aU hmoÊ`mgmR>r _XV hmVo. {g_|Q>À`m {dQ>m qH$dm XJS>mZo 30 go._r. OmS>rMo H$Å>o
~m§Yco OmVmV. AmV XJS>, _mVr, ^aVmV. ho nmdgmÀ`m àdmhmg O_rZrV {PanÊ`m
`mo½` H$éZ ŵJ ©̂Ocmg dmT>{dVmV.
• H$moaS>çm {d{harMo nwZ ©̂aU H$go H$aVmV?
• dÈ>rMocm© JmdmVrc gwH$coë`m {d{harV nmUr nmohmoMco Aer ì`dñWm Ho$ë`mg Vr

eoVH$è`mg H$er _XV H$aVo?
• darc àH$aU nmÊ`mMr gmYZo Am{U eoVH$è`mda Ë`mÀ`m à^mdm~Ôc H$m` gm§JVo?
gdm©gmR>r nmUr gdm©gmR>r nmUr gdm©gmR>r nmUr gdm©gmR>r nmUr gdm©gmR>r nmUr (Water for all)

O{_Zrdarc EHw$U nmÊ`mn¡H$s g_wÐmMo, _hmgmJamMo, ŵJ ©̂OcmVrc nmÊ`mn¡H$s
97% Q>ŠHo$ nmUr ho ImaQ> Amho. \$º$ 2.5–2.75% JmoS> nmUr Amho. `mn¡H$s 1.75–
2%  (VrZ n¡H$s XmoZ ^mJ) nmUr ½cofr`g©, (glaciers) ~\©$ {h_nmVmÀ`m énmV KÅ>
hmoVo. 0.7–0.8%  JmoS>nmUr ŵJ ©̂OcmÀ`m énmV, O_rZrda dm\o$À`m énmV AgVo.
0.01% noúmm H$_r n«_mUmV JmoS>nmUr gamoda, ZÚmÀ`m énmV AgVo. JmoS>nmUr Iwn AgwZ
gwÜXm òm½`[aVrZo dmna Ho$ë`mg Iwn H$mimn ª̀V {Q>Hw$Z amhVo.
• MVwanUmZo nmÊ`mMm dmna H$gm H$é eH$Vmo Ago Vwåhmcm dmQ>Vo?
• dÈ>rMocm© noúmm dZnVu _Ü ò eoVH$è`m§Mr n[apñWVr Mm§Jco AgÊ`mMr H$maUo g§mJm?
• dÈ>rMocm©, dZnVu JmdmVrc eoVH$ar, ̂ wJ ©̂ OcgmYmZmMo H$emàH$mao g§aúmU H$arV

AmhoV?

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

nwduÀ`m JmdmÀ`m gahXr øm Amnë`m ŵ̂ mJmÀ`m dmQ>a eoS>>> (XmoZ ZÚm qH$dm H$mcì`mÀ`m _Yë`m
ŵ̂ mJmg dmQ>a eoS> åhUVmV) R>a{dë`m OmV. Vgo XmoZ JmdmVrb OcqgMZ ì`dñWm AmYmao `m

gahÔrMm {ZU©̀  Ho$cm OmV Ago. ì`dñWoVrc gd© g^mgX gm_m{OH$nUo _mÝ` H$arV hmoVo.

g§X ©̂ g§X ©̂ g§X ©̂ g§X ©̂ g§X ©̂ II: H$moÎmmn„r JmdmVrc Oc ì`dñWmnZmÀ`m {XeoZo à`ËZ H$moÎmmn„r JmdmVrc Oc ì`dñWmnZmÀ`m {XeoZo à`ËZ H$moÎmmn„r JmdmVrc Oc ì`dñWmnZmÀ`m {XeoZo à`ËZ H$moÎmmn„r JmdmVrc Oc ì`dñWmnZmÀ`m {XeoZo à`ËZ H$moÎmmn„r JmdmVrc Oc ì`dñWmnZmÀ`m {XeoZo à`ËZ (water
management effort)

JmdH$è`m§Zr `mo½` _mJ©Xe©ZmImcr CncãY nmÊ`mMo `mo½` [aVrZo H$emn«H$mao dmna
H$amdm. `m ~Ôc hm g§X ©̂ gm§JVmo.

H$moÎmmn„r JmdmMo gd} Ho$ë`mda Imcrc Jmoï>r _m{hV Pmë`m : (i) OcqgMrV
O{_Zrnoúmm nwdu H$moaS>dmhþ O_rZ OmñV hmoVr.(ii) H$_r gmúmaVm hmoVr (literacy was
low); (iii) l_rH$ H$_r homVo (labour was scarce); (iv) chmZ eoVH$ar IV/{H$Q>H$
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ZmeH$mMm H$_r dmna H$arV hmoVo. (v) {nH$mMo CËnÞ H$_r hmoVo.(vi) JmdmV Ocg§aúmU
aMZm EH$hr ZìhVr. `m JmdmVrc CËnÞ dmT>rÀ`m nÜXVrMr (O_rZ Oc g§aúmU
nÜXV) A_c~OmdUr H$aÊ`mV Amcr Vo nmhþ `m.

B§Q>aZ°eZc H«$mn [agM© B§ZñQ>rQ>çwQ> \$ma go_r-EarS> Q́>mnrŠg (International Crop
Research Institute for Semi-Arid Tropics( ICRISAT)  JmdH$è`m§Zm _moR>çm
à_mUmV gmúma H$aUoM Zìho Va ̀ mo½` qH$_VrV nmÊ`mMr gmR>dU Am{U ̂ wg§aúmU aMZm
H$aÊ`mgmR>r Amdí`H$ `m§{ÌH$ {Xcr. `m gd© nÜXVr gm_m{OH$nUo, ì`ŠVrJVnUo
eoVH$arè`mda H|$ÐrH¥$V Pmcoë`m AmhoV. H$mhr gmYZm§Zm naV gmÜ` H$aÊ`mgmR>r
H$mhrMm èhmg hmoD$ Z XoÊ`mgmR>r ̀ m nÜXVrMr _XV Pmcr. åhUwZ  gwpñWa ì`dñWmnU
(sustainable management) H$aÊ`mV  Amco.

 ICRISAT, åhUOo H$m`? Hw$R>o Amho? Ë`m§À`m H$m`m©H«$_m~Ôc Vw_À`m {eúmH$m§er
MMm© H$éZ Ahdmc V`ma H$am?
g_wXm` AmYmarV _Ü`ñVr H$aUo g_wXm` AmYmarV _Ü`ñVr H$aUo g_wXm` AmYmarV _Ü`ñVr H$aUo g_wXm` AmYmarV _Ü`ñVr H$aUo g_wXm` AmYmarV _Ü`ñVr H$aUo (Community-based interventions)

 300 Vo 2000 KZ {_Q>a nmÊ`mcm gmR>D$Z R>odUmè`m aMZm (1 _mVrZo d 13 BVa
~m§Y) ~m§YÊ`mV Amë`m. 60 gwú_ nmPaU IÈ>o ( mini-percolation pits) 38
hoŠQ>a_Ü ò  field bunding  nwU© Ho$co Joco.

AmnUmg _m{hV AmhoH$ H$m`?AmnUmg _m{hV AmhoH$ H$m`?AmnUmg _m{hV AmhoH$ H$m`?AmnUmg _m{hV AmhoH$ H$m`?AmnUmg _m{hV AmhoH$ H$m`?
lram_ gmJa ̀ m àH$ënmcm nmoM§nmS> n«H$ën gwÜXm åhUVmV. hm JmoXmdar ZXrda ~m§Ycm Amho. ̀ mg

Voc§JmZmMr gdm©V _moR>r {OdZXm`r àH$ën Ago gwÜXm åhUVmV. H$ar_ZJa, da§Jc, Am{Xcm~mX,
Z„Jm|S>m Am{U Iå__, `m {Oëøm dmgt`mÀ`m JaOm§Zm ^mJ{dVo. JmoXmdar ZXrda BVa amḯ>mV ~m§Y
{Z_m©U Ho$ë`m_wio Am§Y«n«Xoemcm \$ma H$_r
n«_mUmV nmUr O_m hmoVo. Am°JñQ> 2013
_Ü ò `m AmH$S>çm Zwgma `m àH$ënmMr
OcYmaU H$aÊ`mMr úm_Vm 80.66
TMC Amhoo.

lram_gmJa àH$ënlram_gmJa àH$ënlram_gmJa àH$ënlram_gmJa àH$ënlram_gmJa àH$ën

AmH¥$Vr-1:AmH¥$Vr-1:AmH¥$Vr-1:AmH¥$Vr-1:AmH¥$Vr-1:Communitybased masonry dam AmH¥$Vr-2:AmH¥$Vr-2:AmH¥$Vr-2:AmH¥$Vr-2:AmH¥$Vr-2: Contour field bunding
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S>°H$ qH$dm ~m§Y {Z_m©U (dykes or barriers)  Ho$ë`m_wio Z„m H$mcdm, cú_r
H$mcì`mÀ`m (lram_ gmJa [aOdm©̀ a nmgwZ ̀ oUmam) Odi 28 gwH$coë`m {d{harV nmUr
nwZ ©̂aU H$aÊ`mV Amcr. VodT>oM Zmhr Va nmdgmMo g§aúmU H$é eH$co. EHo$H$m nmUr
^aU aMZogmR>r EHo$H$ Cn^moº$m g§K {Z_m©U Ho$cm Ë`m {Z_m©UmV gmR>{dcoco nmUr,
gwH$coë`m {d{harV nmUr ^aÊ`mgmR>r Cn`moJ H$aÊ`mV Amco.
eoVH$ar AmYm[aV _Ü`ñVr H$aUo eoVH$ar AmYm[aV _Ü`ñVr H$aUo eoVH$ar AmYm[aV _Ü`ñVr H$aUo eoVH$ar AmYm[aV _Ü`ñVr H$aUo eoVH$ar AmYm[aV _Ü`ñVr H$aUo (Farmer-based interventions)

eoVH$ar AmYmarV H$m ©̀H«$_mMm {ZU©̀  H$éZ n«Ë òH$ OZ Ë`mÀ`m eoVm_Ü ò ì`º$sJVnUo
ŵ_r, Oc g§aúmU H$m ©̀H«$_mMr Am_c~OmdUr Ho$cr Jocr. broad bed furrow (BBF)

H$_r C§M dmT>Umao {nH$ KoUo, contour planting ̀ m gma»`m ì`dñWmnZ nÜXVrMo nmcZ
H$arV ŵ_r, Oc, nmofH$mMo XþaCn`moJ hmoÊ`mnmgwZ dmMdV AmhoV. VZ {ZdmaUm
nÜXVrMo nmcZ H$aÊ`mgmo~V 38 hoŠQ>a eoVr ^modVr Am`VmH$ma nmÊ`mMo g§aúmU Ho$co
OmV Amho. eoVrVrc N>moQ>o ~m§YmZm _O~wV ~Z{dÊ`mgmR>r, O{_ZrV ZÌmMmgmR>m
dmT>{dÊ`mgmR>r ~m§Ymda ½cmargrS>r`m (Gliricidia) ( H$moaS>çm O_rZrV dmT>Umar co½ ẁ_
(leguminous) dZñnVr) dZñnVr dmT>{dVmV. gd© eoVH$ar {_iwZ nmÊ`mMm dmna
H$aUo, qR>~H$ qgMZ nÜXVrMm dmna H$aUo.

é§X dm\o$ V`ma H$aUo, qR>~H$ qgMZ nÜXVrMm dmna H$aÊ`m_wio à{V hoŠQ>ar 250
À`mda ~Q>mÊ`mMo {nH$, 50 {H$cmo À`mda à{VhoŠQ>a _¸$mMo CËnÞ KoÊ`mV Amco.

qR>~H$ qgMZ (EH$ gwú_ qgMZ nÜXV) H$aÊ`m_wio 70% nmÊ`mMr ~MV H$é
eH$co. BVH$s Mm§Jcr gw{dYm AgwZ gwÜXm H$_Zgr~mZo OJ^amV Hodi 2% eoVr
O_rZrdaM `m nÜXVrMr A_c~OmdUr Ho$cr OmV Amho.

AmH¥$Vr-3: é§X dm\o$ nÜXVAmH¥$Vr-3: é§X dm\o$ nÜXVAmH¥$Vr-3: é§X dm\o$ nÜXVAmH¥$Vr-3: é§X dm\o$ nÜXVAmH¥$Vr-3: é§X dm\o$ nÜXV AmH¥$Vr-4: ~m§Ymda ½cm`grS>rMo dZñnVrAmH¥$Vr-4: ~m§Ymda ½cm`grS>rMo dZñnVrAmH¥$Vr-4: ~m§Ymda ½cm`grS>rMo dZñnVrAmH¥$Vr-4: ~m§Ymda ½cm`grS>rMo dZñnVrAmH¥$Vr-4: ~m§Ymda ½cm`grS>rMo dZñnVr

Am ogmS > ^ w_rMm {dH$ mg Am{U d ¥úm ma m onZAm ogmS > ^ w_rMm {dH$ mg Am{U d ¥úm ma m onZAm ogmS > ^ w_rMm {dH$ mg Am{U d ¥úm ma m onZAm ogmS > ^ w_rMm {dH$ mg Am{U d ¥úm ma m onZAm ogmS > ^ w_rMm {dH$ mg Am{U d ¥úm ma m onZ
(Wasteland development and tree plantation)

añË`mÀ`m XomÝhr ~mOwcm H$mcì`mÀ`m H$Q²>Q>çmda Cn`moJr
dZñnVrMo amonZ H$éZ AmogmS> O_rMm {dH$mg Ho$cm OmD$
eH$Vmo. 0.3 _rQ>a C§M ~m§Y ~m§YwZ 10 _rQ>a A§Vamda EH$oH$
IS>o (Contour trenches) V`ma H$aÊ`mV Amco. {gVm\$i,

AmH¥$Vr-5: nS>rH$ O_rZrV dZrH$aUAmH¥$Vr-5: nS>rH$ O_rZrV dZrH$aUAmH¥$Vr-5: nS>rH$ O_rZrV dZrH$aUAmH¥$Vr-5: nS>rH$ O_rZrV dZrH$aUAmH¥$Vr-5: nS>rH$ O_rZrV dZrH$aU
H$aUoH$aUoH$aUoH$aUoH$aUo
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½cm`grS>r`m gma»`m Cn`moJr dZñnVrÀ`m cmJdS>rcm gwédmV H$aÊ`mV Amcr. 2500
\$iPmS>o, gmJdmZmMr PmS>o cmdco Joco.
• H$moÎmmn„r Ho$g ñS>S>r_Ü ò Z¡g{J©H$ gmYZm§Mm Cn`moJ H$aÊ`mV Ë`m§Zr Adc§{~coco

_mJ© H$moUVo?
• `m H$go ñQ>S>r _Ü ò Ocg§dY©Z H$aÊ`mV H$moUH$moUË`m nÜXVrMo AZwgaU Ho$co?

Am§Y«àXoemV 2004 dfuÀ`m gd}Zwgma
Am§Y«àXoemVrc EHw$U - 3814 hOma Š ẁ~rH$ \w$Q> (thousand million cubic

feet) (TMC)
Cn`moJ Ho$coco EHw$U nmUr - 2300 TMC n¡H$s `mV
qgMZmgmR>r - 2268 TMC
KaJwVr Cn`moJmgmR>r -      21 TMC
CÚmoJY§Úmg -      10 TMC
{dO {Z_uVrgmR>r -         1 TMC
gZ 2025 dfm©V 3989TMC nmUr cmJoc. Ë`mn¡H$s qgMZmgmR>r 3,814TMC

KaJwÎmr Cn`moJmgmR>r 122TMC CÚmoJY§ÚmgmR>r, 51TMC {dO{Z_uVr gmR>r 2TMC
Amdí`H$ Amho.
• Ocg§mYZmMm H$miOr nwd©H$ dmna Ho$cm Zmhr Va H$m` hmoB©c?
• ^{dî`mV Amnë`m nmÊ`mÀ`m JaOm H$em n«H$mao nwU© H$aVm òB©c?
• nmÊ`mMr JaO ^mJ{dÊ`mgmR>r Xþgè`m amÁ`mda qH$dm Xþgè`m Xoemda Adc§~wZ

amhmdo cmJoc Ago Vwåhmcm dmQ>Vo H$m`?
• Vob§JmZm‘Ü¶o eoVrgmR>r dmnaUmè`m nmÊ`mcm H$_r H$aUo eŠ` Amho H$m`? Vo H$em

àH$mao eŠ` Amho Vo gm§Jm?
• eoVr H$aÊ`mÀ`m nÜXVrMm nmÊ`mMm dmna H$_r H$aÊ`mV H$mhr ŵ{_H$m Amho H$m?

(gwMZm: dÈ>rMocm© Am{U dZnVu Jmdm§Mm {dMma H$am.)
• Oc{dVaU Am{U Ë`mÀ`m Cn^moJmgmR>r H$m`ÚmMr JaO Amho H$m`? Oa Agoc Va

H$maU H$m`?

Vob§JmZmVrc OcqgMZmMr gmYUoVob§JmZmVrc OcqgMZmMr gmYUoVob§JmZmVrc OcqgMZmMr gmYUoVob§JmZmVrc OcqgMZmMr gmYUoVob§JmZmVrc OcqgMZmMr gmYUo(Source of irrigation water in Telangana State )

• Xþgè`m OcqgMZmÀ`m gmYZmìXmao {H$Vr ŵ_rMo úmoÌ qgMrV Ho$co OmVo?
AmnU nm{hco H$s, OmñV à_mUmV nmUr eoVrgmR>r dmnaco OmVo. JmoXmdar, H¥$îUm,

gma»`m _moR>çm ZÚm AgVm§Zm gwÜXm eoVH$ar \$º$ ŵJ ©̂OcMm nmUrMm eoVrgmR>r
_wimYma Amho.
• ŵJ ©̂Oc gmYZmMo nwZ ©̂aU H$aUo H$m _hËdmMo Amho?
• Amnë`m amîQ́>mVrc ZÚmìXmao {OVŠ`m§Zm \$m`Xm ìhmdm {VVH$m Ë`m§Zm \$m`Xm hmoV

Zmhr `mMo H$maU H$m`?
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• ŵJ ©̂Oc d¥ÜXr H$aÊ`mMr H$m`
Amdí`H$Vm Amho? ^wJ^©Oc
gm§YZmMm doJmZo èhmg hmoV Amhoo
Zm,Ë`mMm Xþgam Cnm` H$m` Amho?

• JmoXmdar ZXrMo nmUr Amnë`m
amÁ`mVrc lram_ gmJa YaU
^aÊ`mgmR>r H$_r nS>V Amho.
Amnë`m daÀ`mamÁ`m§Zm A_`m©XrV
nmUr dmnaÊ`mV òV Agë`m_wio
Ago KS>V Amho. `m §g§X^m©V Xoe,
amÁ` gdm©Zm Ý`m` {_iÊ`mgmR>r
H$m` H$amdo?
nmUr EH$ nwÝhm nwÝhm dmnaÊ`mV òUmao gmYZ AgwZ gwÜXm nmÊ`mMm `mo½`[aVrZo

dmna Z Pmë`mZo H$m` hmoVo. ho gwÜXm AmnUmcm _m{hV Agco nm{hOo. ẁZmB©Q>oS> ZoeÝg
S>oìhcn_|Q> n«moJ«m_ ( United Nations Development Programme)  àH$mao {OWo
EH$m ì`º$scm hmoUmam dmfuH$ nwadR>m 1700 KZ {_Q>a noúmm H$_r Amho. `m àm§VmVrc
nmÊ`mMr gmYUo Iwn H$_r hmoV AmhoV Agm AW© homVmo. Mr \w§$S> E§S> EJ«rH$ëMa
Am°J©Zm`OoeZ ìXmao `m g§» òÀ`m A§XmOmZwgma 2025  n ©̀V {d{dY XoemVrc 1.8
[~cr`Z cmoH$ nmÊ`mÀ`m A^mdm_wio ÌñV hmoVrc.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-1
Vwåhr amhV Agcoë`m n[agamV H$emàH$mao nmÊ`mMm Cn`moJ hmoV Amho. nmUr dm`m

OmV Amho Am{U nwZ:M{H«$` Ho$co OmV Amho. Ë`mMo AÜ``Z H$am. Vw_Mo {_Ì d
{eúmH$m§À`m ghmæ`mZo àíZmdcr V`ma H$éZ nmM Kam§Mo AÜ``Z H$am. gdm©Zm nmUr
nwadR>çmÀ`m nÜXVrMo AÊdoeZ H$éZ MMm© H$am.

Amnë`m g^modVmcMr Z¡g{J©H$ gmYZoAmnë`m g^modVmcMr Z¡g{J©H$ gmYZoAmnë`m g^modVmcMr Z¡g{J©H$ gmYZoAmnë`m g^modVmcMr Z¡g{J©H$ gmYZoAmnë`m g^modVmcMr Z¡g{J©H$ gmYZo(((((Natural resources around us)

hdm, nmUr, O_rZ, I{ZO, B§YZo, dZñnVr, àmUr ho gd© O_rZrdarc Z¡g{J©H$
gmYZo (natural resources)  AmhoV. dV©_mZ H$mimV Am{U ^{dî`mV gd© g{Odm§Zm
`mMm cm^ ìhmdm. Ago dmQ>V Agoc Va Z¡g{J©H$ gmYZm§Mo g§aúmU Pmco nm{hOo.

Amnë`mcm OJÊ`mgmR>r Amdí`H$ Amhma, nmUr, hdm, {Zdmam gd© Z¡g{J©H$
gmYUmnmgwZM {_iVmV. H$mhr Z¡g{J©H$ gmYZo dmnaë`mZ§Va nwÝhm V`ma Ho$ë`m OmVmV.
Ë`mg nwZ{Z_m©U `mo½` Z¡g{J©H$ gmYZo åhUVmV.(renewable resources) åhUVmV.
Adeof B§YZo (fossil fuels)  gmaIr gmYZo ZwVZrH$aUm`mo½` ZmhrV. ̀ m§Mm EH$Xm dmna
Ho$cm Vo g§nVmV. `m§À`m {Z_uVrgmR>r \$ma H$mi ZwVZrH$aU hmoUma Zmhr. `mg
nwZ{Z_m©Um A`mo½` Z¡g{J©H$ gmYZo (nonrenewable resources) åhUVmV.

BVa gmYUo 5%

Q>mŠ`m 15%

H$mcdo 37%

ŵJ ©̂Oc 43%

AmH¥$Vr-6: Oc gmYZo Am{U {g§MZmAmH¥$Vr-6: Oc gmYZo Am{U {g§MZmAmH¥$Vr-6: Oc gmYZo Am{U {g§MZmAmH¥$Vr-6: Oc gmYZo Am{U {g§MZmAmH¥$Vr-6: Oc gmYZo Am{U {g§MZm
Imcrc úmoÌImcrc úmoÌImcrc úmoÌImcrc úmoÌImcrc úmoÌ
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Vwåhmbm _m{hV Amho$ H$m`?Vwåhmbm _m{hV Amho$ H$m`?Vwåhmbm _m{hV Amho$ H$m`?Vwåhmbm _m{hV Amho$ H$m`?Vwåhmbm _m{hV Amho$ H$m`?

cmoH$ `m gmYZm§Mm AZmdí`H$ Cn`moJ H$éZ Zï> H$aVmV. O§Jco VmoS>cr OmV
AmhoV. àmÊ`m§Mr {eH$ma Ho$cr OmV Amho. `m_wio hdm Am{U nmÊ`mìXmao O{_ZrZrMr
PrO hmoV Mmccr Amho. eoVrÀ`m H$aÊ`mÀ`m MwH$sÀ`m nÜXVr_wio gwnrH$ O_rZ AgwnrH$
hmoV Amho. B§YZmMr gmYZo H$_r hmoV AmhoV. hdm, nmUr, àXþfrV hmoV Amho.

`m Z¡g{J©H$ gmYZm§À`m `mo½` dmna Ho$cm Va cdH$a g§nUma ZmhrV AÝ`Wm
nwZ{Z_m©U H$aÊ`m`mo½` gmYZo (renewable resources) g§nVrc. g§aúmUmìXmao àOm
Z¡g{J©H$ gmYZm§ ì`W© dmna H$_r H$éZ `mo½` [aVrZo dmna H$amdm.

OJmVrc nwîH$i n«mVm§V nmÊ`mÀ`m dmnamda AQ>r AmhoV. AmñQ́>o{c`mV Vrd« nmÊ`mMm
XþîH$mi nS>ë`m_wio bm°Z bm nmZr XoUo, dmhZo YwZo, ñdrq_J nwc ̂ aUo ̀ mda ~§XrMm AmXoe
XoÊ`mV Amcm. Ë`m_wio àOo_Ü ò nmÊ`mÀ`m dmnamda AmH$cZ Pmco d nmÊ`mMm `mo½`
dmna H$am`cm {eH$co.

Joë`m XomZ eVH$mV _mZdmMr cmoH$g§»`m Iwn dmT>cr Amho. Amhma {Zdmam, dñVwMr
{Z_uVr, admZm, {dÚwV eº$s gmR>r B§YZmZm nmiÊ`mgmR>r Z¡g{J©H$ gmYZm§Zm H$amoS>o
cmoH$ dmnaV AmhoV. Amnco ApñWËd {Q>Hw$Z amhUo, Z¡g{J©H$ gmYZm§À`m `mo½` Cn`moJ
H$aÊ`mV AmYmarV Amho.

Z¡g{J©H$ gmY§ZmMo g§aúmU H$aÊ`mMr JaO BVa JaOm§Zm AS>Wim {Z_m©U H$aVo.
CXmhaUmW© H$mhrOZ CÚmoJ ñWmnZ H$aÊ`mgmR>r O§Jcr n«m§V AZwHw$c g_OVmV. cmH$S>mMm
CÚmoJ H$aUmao O§JcmVrc PmS>m§Zm PmS>m§Zm VmoS>mdo dmQ>Vo. EImXr ì`mnmar H§$nZr Ë`m
ŵ_rda EH$ CÚmoJ qH$dm emqnJ _mc {Z_m©U H$é BpÀN>Vmo. `m gJù`m JaOm ì`mnmar

dJm©cm ̀ mo½` dmQ>VmV. Am{U O§JcmVrc dZñnVr, àmÊ`m{df`r nwU©nUo {dgéZ OmVmV.
àmÊ`m§Zm BVa n«m§VmV ñWcmV§a H$aÊ`mOmoJo Ë`m§Zm BOm nmohmoMdVmV. ̂ {dî`mV Cn`moJr
nS>Umè`m gmYZm§Zm g§nwZ Q>mH$VmV. AmO {_imcë`m gd© gmYZm§Zm Zme H$aVmV. Am{U
ho gd© H$éZ AmnU {dH$mgmMo _moO_mn H$arV AmhmoV.
• nmUr gmoSw>Z Vw_À`m n[agamVrc EImÚm _w»` gmYZm~Ôc _m{hVr {chm. {dH$mg

Am{U g§aúmU XomKm§Zm àmYmÝ` XoD$Z {OdZ OJw eH$Vmo.
^mdr {nT>rgmR>r Amdí`H$ Agcocr Z¡g{J©H$ gmYZo {Q>Hw$Z

amhVrc Aemn«H$mao dmJco Va Vmo gwpñWa {dH$mg åhUVm òVmo.
gwpñWa {dH$mg åhUVm òVmo. gwpñWa {OdZ OJÊ`mgmR>r AZoH$
àH$maÀ`m gmYZm§Mm `mo½` dmna H$arV g§aúmU H$amdo.

• Vw_À`m n[agamVrc EImÚm à_wI Z¡g{J©H$ gmYZmMo g§aúmU
H$aÊ`m~m~V BVam§Zm H$go àd¥Îm H$amc?

• gwpñWa ì`dñWmnUmgmR>r Ho$mÎmmn„rMo JmdH$ar H$m` H$m` H$m ©̀ ©
H$aVmV?AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:AmH¥ $Vr-7:

gwpñWa {dH$mggwpñWa {dH$mggwpñWa {dH$mggwpñWa {dH$mggwpñWa {dH$mg
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O§§Jco - nwZ{Z_m©U H$aÊ`m`mo½` EH$ Z¡g{J©H$ gmYZ O§§Jco - nwZ{Z_m©U H$aÊ`m`mo½` EH$ Z¡g{J©H$ gmYZ O§§Jco - nwZ{Z_m©U H$aÊ`m`mo½` EH$ Z¡g{J©H$ gmYZ O§§Jco - nwZ{Z_m©U H$aÊ`m`mo½` EH$ Z¡g{J©H$ gmYZ O§§Jco - nwZ{Z_m©U H$aÊ`m`mo½` EH$ Z¡g{J©H$ gmYZ (Forest: an
important renewable resource)

O§Jco H$m _hËdmMr AmhoV?
A§Q>mH©$Q>rH$ I§S> dJiVm gd© I§S>mV O§Jco AmhoV. dZñnVrMo àmÊ`mMo ho {Zdmg

ñWmZ Amho. O§Jco OJmÀ`m \w$â\wgmaIo AmhoV. Am{U nmofH$ nXmW© àXmZ H$aUmao n«_wI
ñWmZ Amho. AJ{UV CËnÞ XoUmè`m O§Jcm§Zm Zme H$arV AmhmoV. cmHw$S> qH$dm eoVr
{dH$mgmÀ`m ZmdmImcr O§Jc VmoS> H$arV AmhoV. àË òH$ dfu O{_Zrda 36 {_cr`Z
EH$a O§Jco( Am§Y«àXoemVrc AÜ`m© ^mJmnoúmm AYm© ^mJ) H$mncm OmV Amho.

O§Jc Vm|S> Ho$ë`m_wio dÝ`àmÊ`mMm {Zdmam Zï> Pmcm Amho. O{_ZrMo {PO hmoV
Amho. harVJ¥h dm ẁ ( greenhouse gases) {ZKwZ ^m¡Jmo{cH$ Vmn dmT>Vmo (global
warming). gd© OJmV {Z_m©U hmoUmam EHw$U harVJ¥h dm ẁ n¡H$s 15% dm ẁ O§Jc
VmoS>r_wio {Z_m©U hmoV AmhoV. dZCËnmXH$mda AmYmarV cmoH$, OiÊ`mgmR>r Am{U
{OdZmonmYrgmR>r O§Jcmda AmYmarV cmoH$ OJÊ`mgmR>r O§Jcmda AmYmarV {OdZ
OJÊ`mè`m cmoH$m§Mo O§JcVmoS>r _wio Iwn ZwH$gmZ Pmco Amho.

^{dî`mV hr gmYZo gdmªZm CncãY amhmdrV `mgmR>r O§Jco gwpñWaËdmg H$mhr
_w»` nÜXVrMo AZwgaU H$aUo Amdí`H$ Amho. A_¥VmXodr Am{U {VÀ`m _wcr JmdH$ar
{_iwZ PmS>m§Zm {_R>r _méZ O§JcmZm dmM{dÊ`mgmR>r Ë`m§Zr Ho$cocm à`ËZ A{dñ_aUr`
Amho. amOñWmZ _Yrc {~îUmooB©Zo Ho$cocm hm H$m ©̀H«$_ Amnë`mcm amO^dZ ~m§Yw
BpÀN>Umè`m amOmÀ`m {déÜX cT>m XoD$Z O§Jcmer em§V ghg§~§Y OJÊ`mgmR>r KoVcocr
enW nwU© Ho$cr. Z¡g{J©H$ gmYZm§Mr aúmm H$aÊ`mgmR>r 29 {Z`_mMo ñdV:Mm H$m`Xm V`ma
Ho$cm.

_hmamḯ>mVrc gwÜXm M§oMw ^Q>Ho$ OmVrMo cmoH$ amhVmV. Vo O§JcmV {OdZ OJV
dZg§nXoMo aúmU H$go H$aVmV? `m~Ôc Vwåhr 7 ì`m dJm©Vrc O§Jco Am{U {OdZ `m
YS>çmV {eH$cmV.

O§JcmMo aúmU H$aÊ`mgmR>r gwpñWa O§JcnÜXVrMo nmcZ H$amdo. CXmhaUmW© Iwn
H$_r O§JcVmoS> H$aUo, ghOnUo d¥úm nwÝhm dmT>Ê`mgmR>r g§Yr XoUmè`m nÜXVrMo nmcZ
H$aUo, C§M PmS>, C§M OmJoVrc C§M PmS>m§Zm H$mnÊ`mÀ`m nÜXVrMm {ZfoY H$aUo BË`mXr.

nwZ:M{H«$`m _wio PmS>mMo aúmU H$é eH$Vmo. CXmhaUmW© {MZ Am{U _°ŠgrH$mo XoemMo
ZmJarH$ {c{hÊ`mgmR>r Am{U BVa JaOmgmR>r dmnaÊ`mè`m H$mJXmg H$mS>©~moS>©Mm nwÝhm
dmna H$aÊ`mìXmao O§JcmMo aúmU H$é eH$Vmo. OJmVrc EHw$U H$mJXmn¡H$s AYm©̂ mJ naV
dmnacm Va OJmVrc Z{dZ H$mJXmMr JaO ^mJcr OmV ZmhrV Va dñVwÀ`m ~Xë`mV
~m§~wZo ~Z{dcoë`m dñVw dmné eH$Vmo. ~m§~w hm doJmZo dmT>Umar JdVmMr OmV Amho.
_mVr _mVr _mVr _mVr _mVr (Soil)

AÞYmÝ`mÀ`m CÎnÎmrgmR>r _mVr \$ma _hËdmMr Amho. AmnUmg Amdí`H$ Agcocr
{nHo$ {nH${dÊ`mgmR>r Iwn gw{nH$ O_rZ Amdí`H$ Amho. O§Jcr dZñnVtZm gwÜXm
dmT>Ê`mgmR>r _mVr Amdí`H$ Amho. dZñnVr àmUr Am{U BVa gmYZm§Mo g§aúmU H$aÊ`mgmR>rMo
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Amnco à`ËZ _mVrÀ`m g§aúmUmdaM AmYmarV AgVmV.
EH$mM O_rZrV EH$M àH$maMo qnH$ nwÝhm nwÝhm {nH${dë`mZo ̀ m gma»`m O{_ZrVrc

nmofH$ nXmW© H$_r hmoVmV. nT>mar ̂ mJmMr Zm§JaUr Ho$ë`mZo nmUr, hdoìXmao _mVrMr Iwn
PrO hmoVo.

_mVrÀ`m g§aúmU nÜXVrV H$m°§Q>a nÅ>r {nHo$ (contour strip cropping)  KoUo hr
EH$ nÜXV Amho. `m nÜXVrV CVma O_rZrÀ`m AmS>do, hdm, dmhÊ`mÀ`m {dé¿X {XeoZo
Zm§JéZ EH$oH$m am§JoV EH$oH$m àH$maMo {nH$ noaVmV. CXmhaUmW© EH$m AmoirV _¸$m Va
Xþgè`m AmoirV Jhþ, {Vgè`m AmoirV c§dJmMo {nHo$ KoVm òVmV. doJdoJir {nHo$ Ë`m§Mr
doJdoJir _wi ì`dñWm d nmZ ì`dñWm hr _mVrMr PrO H$_r H$aÊ`mgmR>r Cn`moJr
R>aVo. VgoM {nH$ H$mnVm§Zm gwÜXm EHo$H$m PmS>mcm qH$dm PmS>mÀ`m g_whmcm H$mTw>Z
Q>mH$Ê`mÀ`m nÜXVrMo (selective harvesting) H$aÊ`m_wio Cacocr PmS>o _mVrMr {PO
hmoD$ eH$V Zmhr.
O¡{dH$ {d{^ÞVm O¡{dH$ {d{^ÞVm O¡{dH$ {d{^ÞVm O¡{dH$ {d{^ÞVm O¡{dH$ {d{^ÞVm (Biodiversity)

O_rZrda {Zdmg H$aUmè`m g{OdmVrc {d{^ÞVocm O¡{dH$ {d{^ÞVm åhUVmV.
{ZgJm©nmgwZ AmnUmg {_iUmao CËnmXZ Am{U cm^ O¡{d{^ÞVo nmgwZM {_iV AmhoV.
Amhma nXmW© ~m§YÊ`mgmR>r Cn`moJr nXmW© Am¡fYr qH$dm ñdÀN> {ZamoJr O_rZ AgÊ`mgmR>r
O¡{dH$ {d{^ÞVm Iwn Amdí`H$ Amho.

EImXr OmV H$_r hmoV Agë`mg Vr ̀ m OJmVwZ Zï> homUma Amho Ago g_Omdo AmO
g{Odm§Mm AÑí` hmoÊ`mMm Xa Z¡g{J©H$ Xamnoúmm 100 nÅ>rZo OmñV Amho.  Ago emó§km§Mm
A§XmO Amho. {eH$ma H$aUo, àXþfU AmdmgmMm Zme Aem àH$mamÀ`m H$m`m©_wio O¡{dH$
{d{dYVm Zme nmdÊ`mÀ`m _mJm©da Amho. O{_Zrda EHw$U {OdOmVrMr g§»`m _m{hV
Zgë`m_wio {H$Vr gOrd AÑî`/Zme nmdV AmhoV ho gm§JUo H${R>U Amho. Xadfu
emók hOmamo Z{dZ gOrdmMm emoY cmdV AmhoV. CXmhaUmW© nZm_m_Ü ò 19 d¥úmmMm
emoY cmdë`mZ§Va emómkm§Zr 12000 {d{dY {H$Q>H$m§Mm emoY cmdcm Ë`mn¡H$s 80%
{H$Q>H$ AZmoHiIr hmoVo. O{_Zrdarc amhUmè`m OmVrÀ`m g§»`m {df`rÀ`m {d{dY
A§XmOm AmYmao Xadfu 200 Vo 1,00,000 OmVr Zme nmdV AgVrc.

{d{^Þ d ^anwa AÞ gmÜ` gmYZmgmR>r O¡{dH$ {d{^ÞVoMo aúmU H$aUo Amdí`H$
Amho. Amhmamnoúmm O¡{dH$ [d{^ÞVm _hmZ Amho. CXmhaUmW© OJmVrc EHw$U d¥úmmn¡H$s
50,000 Vo 70,000 d¥úm OmVrg Am¡fY V`ma H$aÊ`mV Cn`moJr Ho$cm OmV Amho.

Vw_À`m H$m°cZrVrc, nmH©$_Yrc, cm°Zcm nm{hë`mg AmZ§X hmoVmo qH$dm Zmhr
_m{hV Zmhr nU JdV dmT>{dÊ`mgmR>r {H$Vr dZñnVrÀ`m OmVrÀ`m Zme Ho$cmV `mMr
H$ënZm Amho H$m`? Aem n«H$mao JdV àXoemVwZ AmZcoco Amho.
• Vw_À`m n[aga àm§Vrc EH$m cm°ZMo {Z[aúmU H$am . Ë`mMo aúmU H$aÊ`mgmR>r H$em

ì`dñWmnZ nÜXVrMm Amdc§~ H$aVmV?
• cmZ _YwZ _mir H$moUH$moUVo VZ H$mT>Vmo Ë`mMr Zmdo {dMméZ ¿`m? eoVH$ar gwÜXm

eoVmV `mM àH$maMm nÜXVrMm Adc§~ H$aVmo H$m?
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H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr -2
Vw_À`m Kar, n[aga àm§VmV {H$Vr n«H$maMo {H$Q>H$ AmhoV. ̀ mMr _m{hVr Jmoim H$am.

gd© H$mimV EH$mM àH$maMr {H$Q>Ho$ amhVmV H$m`? {H$Q>H$mÀ`m Zmdm§Zm MmQ>©da {chm.
({H$Q>H$m§Mr Zmdo _m{hV ZgVrc Va dS>rc _mZgm§Zm {dMmam) àË òH$ H$mimV AmdR>çmVwZ
EH$Xm H$m hmoB©Zm, Zm§oX H$am. gd© H$mimV ho H¥$Ë` H$arV EH$ df© AÜ``Z H$am. d OmñV
àH$maMo {H$Q>H$ H$moUË`m H$mimV OmñV {XgVmV. nwT>À`m dfm©V `m {H$Q>H$mn¡H$s {H$Vr
AÑî` Pmco H$m AÜ``Z H$am.

dÝ`OmVr Ë`m§À`m AmdmgmMo aúmU H$aÊ`mgmR>r H$mhr amÁ`mVrc emgZmZo ~mJrMo
d A^`maÊ` V`ma Ho$co Amho. {eH$ma H$aUo, _mgo nH$S>Uo `m gma»`m H$m_mMo {ZfoY
H$aÊ`mMm à`ËZ hmoV Amho.

Adeof B§YZo Adeof B§YZo Adeof B§YZo Adeof B§YZo Adeof B§YZo (Fossil Fuels)

H$moigm, noQ́>mocr`_(Voc) Am{U Z¡g[J©H$ dm ẁ gmaIr Adeof B§YZo nwamVZ dZñnVr
àmUr O_rZrVrc IS>H$mV Xm~wZ V`ma hmoVmV.
• Adeof B§YZo AmnUmg H$em àH$mao Cn`moJr nS>Vo?
• Adeof B§YZmMo aúmU H$m Ho$co nm{hOo?

noQ́>mo{c`_ (Voc) dmna ZwgVm dmhUmVM
H$ocm OmV Zmhr Va ßcm°ñQ>rH$, qgW§{Q>Šg,
aã~a, Zm`cm°Z, Am¡fYr, gm¢X ©̀ àgmYZo
_oZ, J«rg, ñdÀN>oVoMr gm_wJ«r, d¡ÚH$s`
gm_wJ«r, BË`mXr V`ma H$aÊ`mV Cn`moJ
H$aVmV.

Adeof B§YZo g§nw Z òV `mgmR>r Ë`m§Mo
g§aúmU H$aUo Amdí`H$ Amho. `m§Zm
Omië`mda {ZKUmam dm ẁZo àXþfU hmoVo.
åhUwZ Adeof B§YZo _`m©XrV dmnaUo MmJco.

Adeof B§YZmÀ`m n`m©̀  emoYÊ`mgmR>r
emók à`ËZ H$arV AmhoV. H$ma d BVa
dmhZo Mmc{dÊ`mgmR>r eº$sXoUmao nwÝhm nwÝhm
{Z_m©U H$aÊ`mV `oUmao {Od B§YZ
(biofuels) Mr CËnÎmr H$aÊ`mMm à`ËZ
H$arV AmhoV. gẁ ©, hdm, nmUr, BË`mXr
nmgwZ {dÚwV CËnÎmr H$aÊ`mV emók ̀ eñdr
Pmco AmhoV.

AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:AmH¥ $Vr-8:
^maV XoemVrc H$mhr gmYÊ`mMo^maV XoemVrc H$mhr gmYÊ`mMo^maV XoemVrc H$mhr gmYÊ`mMo^maV XoemVrc H$mhr gmYÊ`mMo^maV XoemVrc H$mhr gmYÊ`mMo

Q >¸ o $dmarQ >¸ o $dmarQ >¸ o $dmarQ >¸ o $dmarQ >¸ o $dmar

Z¡g{J©H$ dm ẁ 7%

Voc 24%

AZwCÎmr 1%

Q>mH$mD$ nXmW© 24%

BVa 2%

H$moigm 42%
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Adeof B§YZmMm OnwZ dmna H$arV, n«Ë òH$ OZmZo g§aúmU Ho$co nm{hOo.
• {dÚwV ~ë~Imcr {dÚwV gm_wJ«rMm dmna H$arV ZgVm§Zm ñdrM ~§X H$amdo.
• {dÚwV ~MV H$aUmè`m CnH$aUmMr IaoXr H$éZ dmna H$amdm.
• eŠ` Agoc Voìhm MmcZo, gm`H$cMm dmna H$amdm.
• H$ma gma»`m ñdV:À`m dmhUmV àdmg Z H$aVm ~g, aoc gma»`m n[adhZ

g§ñWoìXmao àdmg Ho$cm Va cm^Xm`H$ Agoc. Aem àH$mao Ho$ë`mg g_mOmg
`mMm H$gm Cn`moJ hmoVmo dJm©V MMm© H$am.

• gm¡a, ndZI Oc, cm§Q>mnmgwZ {dÚwV CËnÎmr {df`r _m{hVr Jmoim H$am. ñH«$mn
~wH$ V`ma H$am?

• AZw{dÚwV Am{U Ë`m§Mm à^md `m~Ôc {eúmH$m§er MMm© H$am?
I{ZO nXmW© I{ZO nXmW© I{ZO nXmW© I{ZO nXmW© I{ZO nXmW© (Minerals)

O_rZrVrc I{UOo cdUo H$_r hmoV AmhoV. emoYcoco I{UO gd© g§nV AmhoV.
Eë ẁ{_Zr`_ Am{U cmoI§S>mMo ImUr H$_r Pmë`m_wio Ë`m§À`m qH$_Vr Iwn dmT>Ê`mMr
eŠ`Vm Amho. ̀ m YmVwZo {Z_m©U hmoUmè`m dñVw ̀ §ÌmÀ`m qH$_Vr dmTw>Z Ë`m§Zm {dH$V KoUo
H${R>U OmVo.

nd©Vr` ̂ mJmda ImoXH$m_ H$éZ daMr _mVr ( mountaintop removal mining )
(MTR) d BVa ImoXH$m_m_wio n`m©daUmMm Zme hmoV Amho. `m ImoXH$m_m_wio _mVr,
dZñnVr, àmUr ̀ m§À`m AmdmgmMo Zme hmoVmo. ̀ m ImoXmH$m_m_wio {dfmar agm`Zo AmdaU
ì`dñWoV {eéZ nmUr hdm `m gma»`m gmYZm§Zm àXþfrV H$aVmV.
• CÎmamI§S> _Ü ò Pmcoë`m àc`mÀ`m H$maUm§Mm {dMma H$am?

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr -3
dV©_mZ H$mimV cmoH$ ImoXH$m_mÀ`m {déÜX AmhoV.
ImoXH$m_ hmoV Agcoë`m àm§VmVrc cmoH$ ~§X H$arV AmhoV. Aem àH$maÀ`m KQ>Zm§Zm

dmMZmc`mVwZ qH$dm dV©_mZ nÌmVwZ Jmoim H$éZ I{ZOmÀ`m ImoXH$m_mMm à^md `m
{df`mda go_rZma (MMm© ) R>odm.

Ea§S>r dZñnVrEa§S>r dZñnVrEa§S>r dZñnVrEa§S>r dZñnVrEa§S>r dZñnVr Ea§S>r {~¶mEa§S>r {~¶mEa§S>r {~¶mEa§S>r {~¶mEa§S>r {~¶m

AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?AmnUmg _m{hV Amho H$m`?

~m`mo {S>Oc CÎnÎmrgmR>r OQ́>monm H$H$m©g
dZñnVrÀ`m (Jatropha curcas plant)
{~`mnmgwZ O¡{dH$ B§YZ V`ma Ho$co OmV Amho.
hm B§YZ gwpñWaVoMm ̂ maVmZo Ho$cocm _hËdmMm
Q>ßnm Amho. OQ́>monmMo CËnmXZ H$aÊ`mÀ`m {df`r
Am§Y«àXoe emgZ Am{U [acm`Ýg H§$nZr EH$m
H$amamda gh_V Pmco AmhoV. OQ́>monm dZñnVrMo
{nH$ KoD$Z B§YZ CËnÎmrgmR>r H§$nZrZo
H$m{H$ZmS>m ̀ oWo 200 EH$a OmJm KoVcr Amho.
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AmH¥ $Vr-9: Q>mH$mD$AmH¥ $Vr-9: Q>mH$mD$AmH¥ $Vr-9: Q>mH$mD$AmH¥ $Vr-9: Q>mH$mD$AmH¥ $Vr-9: Q>mH$mD$
nXmWm©nmgwZ {nedrnXmWm©nmgwZ {nedrnXmWm©nmgwZ {nedrnXmWm©nmgwZ {nedrnXmWm©nmgwZ {nedr

~Z{dcr~Z{dcr~Z{dcr~Z{dcr~Z{dcr

AmH¥$Vr-10: nwZAmH¥$Vr-10: nwZAmH¥$Vr-10: nwZAmH¥$Vr-10: nwZAmH¥$Vr-10: nwZ
{Z_m©UmMo {MÝh{Z_m©UmMo {MÝh{Z_m©UmMo {MÝh{Z_m©UmMo {MÝh{Z_m©UmMo {MÝh

H$_r ZwH$gmZ hmoUmao ImoXH$m_ Am{U gmYZmMm nwZ:MH«$s` nÜXVrMm dmna Ho$ë`mZo
I{ZO gmYZm§Mo g§aúmU H$aÊ`mV ghmæ`Vm H$aVmV.CXmhaUmW© OnmZ _Yrc H$ma
CËnmXH$, AmQ>mo_mo~mB©ëg V`marV dmnaÊ`mV òUmè`m nXmWm©Mo nwZ:M{H«$` H$aVmV.
A_oarH$m_Ü ò cmoh CËnÞmMm gw_mao 1/3 ^mJ AmQ>mo_mo~mB©ëg nmgwZ nwZ:M{H«$` Ho$coco
AgVo.
g§aúmU - A{Zdm ©̀ H$miOr g§aúmU - A{Zdm ©̀ H$miOr g§aúmU - A{Zdm ©̀ H$miOr g§aúmU - A{Zdm ©̀ H$miOr g§aúmU - A{Zdm ©̀ H$miOr (Conservation- A vital concern)

“ g§aúmU ho EH$ AmdS> {dídmg Zmhr. nwamVZ H$mimnmgwZ F$fr gwÜXm `m gË`mg
OmZVmV. _mZd, àmUr, d¥úm gd© EH$_oH$m§da AmYmarV AmhoV. ̀ mn¡H$s EH$mda AS>Wim
{Z_m©U Pmcm H$s, Xþgè`mda Ë`mMm à^md nS>Vmo.”. (lr_Vr B§Xram Jm§Yr 6 _mM© 1980
amoOr OmJVrH$ g§aúmU {XZmÀ`m (world conservation strategy) én H$ënZo H$aVo
doir)  1960-69 dfm©À`m H$mimV ~hþVoH$ Xoe Ë`m§À`m n`m©daU gm§YZmMm Ñï>rV R>oD$Z
{OdZ OJco. nU dV©_mZ A§XOmZwgma VrZ MVwWmªe _mZdr cmoH$g§»`m nwZ: {Z_m©U
H$aVm òUma Zmhr Aem n«H$mao gmYZmMm Cn`moJ H$arV AmhoV.

Z¡g{J©H$ gmYZmÀ`m nwZ{Z_m©UmV àË òH$mMo nmÌ AgVo. EH$ chmZeo g§aúmUm~ÔcMo
nmD$c {dO`mg H$maUr ŵV R>aVo. g§aúmU Am{U ì`dñWmnZm {df`r H$moÎmmn„r JmdmMo
AÜ``Z H$m Xe©{dVo?

n`m©daU ga§úmUmg Amdí`H$ VrZ  R’(Reduce, Reuse, Recycle) AmhoV.H$_r
H$aUo, nwÝhm Cn`moJ H$aUo, nwZ:M{H«$` H$aUo ho `m~Ôc Vwåhmcm _m{hVM Agoc
H$_r H$aUo H$_r H$aUo H$_r H$aUo H$_r H$aUo H$_r H$aUo (Reduce) : åhUOo Z¡g{J©H$ gmYZm§Zm H$_r dmna H$aUo qH$dm ì`W© Z
H$aUo hmò . emda Mm dmna Q>miwZ JiË`m Zimcm XþéñV H$éZ nmÊ`mMr ~MV
H$é eH$Vmo. Amdí`H {Xdo {dÚwV CnH$aUo Am{U n§Io dmnaë`m_wio {dÚwVMr
~MV H$é eH$Vmo.

Xþgè`m H$moUË`m nÜXVrZo gmYZm§Mm dmna H$_r H$aVm òVmo.
• EImÚm gZ gmOam H$aÊ`mgmR>r M_H$Xma {dÚwV A§cH$mamMr Amdí`H$Vm

Amho Ago Vwåhmcm dmQ>Vo H$m`?
nwÝhm Cn`moJ H$aUo nwÝhm Cn`moJ H$aUo nwÝhm Cn`moJ H$aUo nwÝhm Cn`moJ H$aUo nwÝhm Cn`moJ H$aUo (Reuse) : åhUOo \$oHw$Z Z XoVm nwÝhm dmna H$aUo.
H$mJXmMm nwÝhm dmna Ho$ë`m_wio d¥úmmMo g§aúmU Va hmoVoM nU àXþfU gwÜXm H$_r
hmoVmo.
• AmnU Z¡g{J©H$ gmYZm§Mo g§aúmU H$aÊ`mgmR>r nwÝhm H$moUH$moUË`m dñVw§Mm

dmna H$é eH$Vmo?
nwZ:M{H«$` H$aUonwZ:M{H«$` H$aUonwZ:M{H«$` H$aUonwZ:M{H«$` H$aUonwZ:M{H«$` H$aUo: ho àË òH$ doir hmoD$ eH$V Zmhr. CXm. ßcmñQ>rH$ nwZ:M{H«$`
H$aUo Iwn H${R>U Amho d KmVH$ n«{H«$`m Amho. ßcmñQ>rH$À`m g§Šcrï> aMZo_wio
g_ñ`m CËnÞ hmoVmV. ßcmñQ>rH$_wio OrVHo$ \$m`Xo AmhoV {VVHo$ ZwH$gmZ Amho.
EH$m àH$maÀ`m ßcmñQ>rH$cm Ë`mM àH$maÀ`m ßcmñQ>rH$ nmgwZ nwZ:M{H«$` H$amdo.
{d{dY àH$maÀ`m ßcmñQ>rH$cm nwZ:M{H«$` H$aÊ`mgmR>r àW_ Ë`m§Zm doJio H$amdo.
• KamVrc H$Mam \o$H$Ê`mnwdu Ë`m§Mr {ZdS>Ur H$m H$amdr?
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• H$Mam Hw§$S>rV ì`W© nXmW© Q>mH$Ê`mgmR>r Mm§Jë`m ßcmñQ>rH$ {nedrcm R>odUo `mo½`
Amho H$m?

• nyÝhm {‘idUo : AmnU Ooìhm CÚmoJY§Xm gmR>r, dmhVyH$s gmR>r PmS>o VmoS>Vmo Voìhm
Xþgè¶m R>rH$mUr PmS>obmdUo Oéar Amho.

g§aúmU g_wh g§aúmU g_wh g§aúmU g_wh g§aúmU g_wh g§aúmU g_wh (Conservation Groups)

O_rZrMm H$emn«H$mao Cn`moJ H$amdm. H$moUH$moUË`m àm§VmV ~JrMo, dÝ`n«mÊ`mMo
g§aúmU H|$Ð ñWmnZ H$amdo ̀ mgmR>r emgZ H$m`Xo V`ma H$aVo. H$maImÝ`mV àXþfU {Z §̀ÌU
H$aÊ`mMr gmYZo ~gdwZ àXþfU H$_r H$aÊ`mgmR>r gwÜXm emgZ H$m`Xo V`ma H$arV
AmhoV. eodQ>r, Z¡g{J©H$ gmYZm§Mo g§aúmU H$aÊ`mg n`m©daU {_Ì ̀ mgmaIo ~úmrg gwÜXm
XoV AmhoV.

{H$VrVar A§Vaamḯ>r` g§ñWm g§aúmUm{df`mV Ü`mZ H|$ÐrV H$arV AmhoV. dfm©aÊ`mMo
aúmU H$aUo, àmÊ`m§Zm AÑî` hmoÊ`mnmgwZ g§aúmU H$aUo Am{U hdocm ewÜX R>odUo
`mgma»`m H$m`m©g g§ñWoMo gXñ` ~i XoV AmhoV.

1948 dfu emgZ ImOJr g_whmMo gå_ocZ X B§Q>aZoeZc ̀ wZr`Z \$a X H§$OadoeZ
(International Union for the Conservation of Nature (IUCN)ñWmnZm Pmcr.
1980 _Ü ò ho OmJVrH$ g§aúmU {dYmZmMo à{VnmXZ Ho$co. {H$Ë òH$ XoemMo emgZ Ë`m§À`m
g§aúmU nWH$mMr àJVr H$aÊ`mV IUCN À`m {dYmZmMo AZwgaU Ho$co Amho. VodT>oM Zmhr
Va  IUCN ZmdmMr g§ñWm KmVH$ nmVirda nmohmMcoë`m dÝ`OmVr OmVr` ~JrMo
(national parks) ga§úmU H|$Ð n`m©daUmer ( environments around the world)
g§~§YrV Jmoï>rMm nmVirMo {Z[aúmU H$aVo. H$moÎmmncr JmdmMo CXmhaU KoD$Z Vo JmdH$ar
Am{U BVa g§ñWoÀ`m nmÌmMr MMm© H$am.
• \$º$ AV§aamḯ>r`, A§VaOmVr` g§ñWm gmYUm§À`m ì`dñWmnUmV ŵ{_H$m ~OmdVo

H$m? `m EHw$U ì`dñWmnU à{H«$ òV H$moUH$moU ^mJ KoVmV?
• Vwåhr Am{U Vw_Mo {_Ì H$moUH$moUË`m _mJm©ìXmao Z¡g{J©H$ gmYZm§Mo g§aúmU H$amc?
• {ZgJm©V AmnU gwÜXm EH$ _w»` gmYZ AmhmoV H$m? H$em n«H$mao?
• Vw_À`m Kar XaamoO {H$Vr {cQ>a nmÊ`mMm dmna H$aVmV? à_mZmZwgma àË òH$mg

{H$Vr nmUr Amdí`H$ AgVo Vo gm§Jm?

åhUwZ Amnë`m H$V©ì`mMr AmR>dU H$é `m. Z¡g{J©H$ gmYZm§Mm g§aúmU Amncm H$V©ì`mMo EH$ _hËdMm
^mJ Amho.

PranU Q>mH$s, gwú_ OcqgMZ, ~moadoc, gwñWra {dH$mg, {OdB§YZ, H$m§Qw>a nÅ>r, {nH$ nÜXVr,PranU Q>mH$s, gwú_ OcqgMZ, ~moadoc, gwñWra {dH$mg, {OdB§YZ, H$m§Qw>a nÅ>r, {nH$ nÜXVr,PranU Q>mH$s, gwú_ OcqgMZ, ~moadoc, gwñWra {dH$mg, {OdB§YZ, H$m§Qw>a nÅ>r, {nH$ nÜXVr,PranU Q>mH$s, gwú_ OcqgMZ, ~moadoc, gwñWra {dH$mg, {OdB§YZ, H$m§Qw>a nÅ>r, {nH$ nÜXVr,PranU Q>mH$s, gwú_ OcqgMZ, ~moadoc, gwñWra {dH$mg, {OdB§YZ, H$m§Qw>a nÅ>r, {nH$ nÜXVr,
JoQ>, H$Q²>Q>çmMo ì`dñWmnZ JoQ>, H$Q²>Q>çmMo ì`dñWmnZ JoQ>, H$Q²>Q>çmMo ì`dñWmnZ JoQ>, H$Q²>Q>çmMo ì`dñWmnZ JoQ>, H$Q²>Q>çmMo ì`dñWmnZ ( Dyke Management)SCERT T
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• Z¡g{J©H$ gmYZm§À`m g§aúmUmgmR>r Ë`mMo ì`dñWmnZ Iwn Amdí`H$ AmhoV.
• Z¡g{J©H$ gmYZo ñWm{ZH$ {d{eï>Vm Agcoco AmhoV. åhUwZ ñWm{ZH$ cmoH$m§Mo Ë`mda {Z §̀ÌU Agmdo.
• gmYZm§Mm dmna H$aV, gmYZm§Mm nwÝhm nwÝhm dmna H$arV n`m©daUmda Xm~ H$_r H$aÊ`m`mo½` cmoH$m§Zm

OmJ¥V H$aUo Amdí`H$ Amho.
• H$moigm noQ́>mocr`_ gma»`m Adeof B§YZmg AmnU Vr g§nUma ZmhrV AemàH$mao gm§̂ miwZ dmnamdo.
• amÁ`, Xoem_Yrc {d ôX/IQ>co gmYZ§mÀ`m CnpñWVrcm AmS>do òD$ Z ò.

1. OmJVrH$ B§YZ gmYZmÀ`m JwUm§H$ _m{hVrÀ`m {ZdoXrH$m Zwgma 2010 dfm©n ª̀V OJ^amV 188.8 {_cr`Z
Q>Z VocmMo ̂ §S>ma hmoVo. ho ̀ oUmè`m 46.2 dfm©gmR>r nwaVrc Ago ñnï> Ho$co. VocmMm OnwZ dmna H$aÊ`mgmR>r
Vwåhr H$gcm g„m Úmc? Oa VocmMm OnwZ dmna Ho$cm Zmhr Va H$m` n[aUm_ hmoVrc?(AS1)

2. Imcr {Xcocm n[aÀN>oX dmMwZ {Xcoë`m àíZm§Mr CÎmao {chm.
lrH$mHw$c_ {OëømVrc XomZ _§S>imVrc Vrg noúmm OmñV cmoH$ {_iwZ EH$m ImOJr H§$nZrZo g_wÐ
{H$Umè`mda gwé Ho$coë`m aoVr ImoXÊ`mÀm {Vd¥ {damoY Ho$cm. emgZmZo Oa àH$ënmcm aÔ Ho$co Zmhr Va
Ë`mcm cT>m {Vd¥ H$aVrc Aer gmdYmZrMr gwMZm {Xcr. V§Q>r` àm§VrVrc ~hþ_wë` I{UOm§Zm ~mhoa
H$mT>Ê`mÀ`m CÔoemZo aoVrMo CËIZZ H$aÊ`mV Amco. aoVrMo CËIZZ gwé Ho$coë`m dZ gahÔ àm§Vm_Ü ò ho
cmoH$ amhVmV.(AS1)
i) JmdH$è`m§Mm AemàH$mao {damoY H$éZ cT>Uo `mo½` Amho H$m`? H$m?
ii) cT>m XodwZ JmdH$ar H$moUË`m Z¡g{J©H$ gmYZm§Mo aúmU H$é eH$VmV?
iii) aoVrVwZ ImoXþZ H$mT>coë`m ~hw_wë` I{ZOmMm JmdH$è`m§Zm H$mhr \$m`Xm Amho H$m?
iv) {H$Umar ^mJmV ImOJr H§$nZr H$m CËIZZ H$é BpÀN>V hmoVr?
v) `mV emgZmMr ŵ{_H$m H$m` Amho?
vi) aoVrMo CËIZZ VoWrc cmoH$m§da H$em àH$maMm à^md Q>mH$Vmo?

3. gwpñWa {dH$mg åhUOo H$m`? ̀ mMm Z¡g{J©H$ gmYZmÀ`m ì`dñWmnUmV H$em àH$mao Cn`moJ hmoVmo?(AS1)
4. Z¡g{J©H$ gmYZm§Mo g§aúmU Am{U ì`dñWmnUm ~Ôc g{dñVa dU©Z H$am?(AS1)
5. Vw_À`m úmoÌmVrc EImÚm Z¡g{J©H$ gmYZmMm nwZ:Cn`moJ H$aÊ`mMo H$mhr _mJ© gwMdm?(AS1)
6. O§JcmMo, dÝ`àmÊ`mMo H$m g§aúmU H$amdo?(AS1)
7. O§JcmÀ`m H$mhr g§aúmU H$aÊ`mÀ`m nÜXVr gwMdm?(AS1)
8. Z¡g{J©H$ gmYZo Iwn doJmZo èhmg nmdV AmhoV. `m§À`m ^mdr n[aUm_mMr MMm© H$am?(AS2)
9. EImÚm noQ́>moc ~§H$da OmD$Z Ë`mÀ`m ì`dñWmnH$mer Adeof B§YZmÀ`m Cn^moJm {df`r _wcmImV

KoÊ`mgmR>r àíZmdcr V`ma H$am?(AS2)
10. Z¡g{J©H$ gmYZo _mVrMr PrO Wm§~dVo. nmdgmMo nmUr gmR>dwZ R>odZo `mn¡H$s H$moUË`mhr EH$m {df`mg

àXeuV H$aÊ`mgmR>r Z_wZm V`ma H$am? (AS3)
11. Vw_À`m n«m§VmVrc Z¡g{J©H$ gmY§ZmMr nwZ©aMZm H$aUmè`m JmdH$ar, eoVH$ar ̀ mMr ̀ mXr V`ma H$am. Ë`mMo

H$m ©̀ nÜXVrda MMm© H$am?(AS4)

Amnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$am

AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?AmnU H$m` {eH$cmoV?
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12. H$mH$sZmS>m òWrcONGC(Oil and Natural Gas Corporation)`m§Zr Ho$coë`m Z¡g{J©H$ dm ẁ Mo Ś>rctJ H$m_m~Ôc
EoH$coM Agmc?`m g§~§YrV _m{hVr Jmoim H$éZ Z¡g{J©H$ dm ẁ CËnÎmrda Ahdmc V`ma H$am?(AS4)

13. Amnë`m n[aga àm§VrVrc H$moUË`mhr nXmWm©cm nwZ:M{H«$` H$aUmè`m ̀ wZrQ> qH$dm H$maImZo AmhoV H$m?
nXmWm©Mr nwZ:M{H«$`m H$er KS>Vo? dU©Z H$am?(AS4)

14. Amnë`m XoemV noQ́>mocr`_À`m Cn`moJmg Xe©{dUmè`m H$moUË`mhr EH$m dm ẁMo [Z[aúmU H$am?(AS4)
i) ^maVmMo
ii) Amnë`m JaOm ^mJVrc BVHo$ CËnÞ hmoV Amho H$m`?
iii) H$moUË`m H$mimV noQ́>mo{cr`_ gdm©V OmñV dmna homVmo?
iv) Xhm dfm©À`m H$mcmdYrV CËnÞm_Ü ò nm{hcocm \$aH$ H$moUVm? (2004 Vo 2014)

15. Z¡g{J©H$ g§nÎmrMm `mo½` dmna H$aUoM XoemgmR>r Amncr godm Amho. `mg Vwåhr H$go g_W©Z H$amc?
H$maU H$m`? (AS6)

16. OZgmYZmÀ`m CncãYVoZwgma {nH$mMr {ZdS> eoVr nÜXVr H$amdr. `m {df`mMr _m{hVr eoVH$è`m§Zm
XoÊ`mgmR>r KmofUm V`ma H$am. (AS7)

1. O¡{dH$ B§YZ CËnÎmr H$aÊ`mgmR>r............... `m dZñnVrMm dmna H$aVmV.
2. O¡{dH$ {d{^ÞVoMo OVZ \$º$ AmhmamgmR>r Zìho Va............gwÜXm hmoVo.
3. nwZ:{Z_m©U Z H$aVm òUmè`m Z¡g{J©H$ gmYZmMo EH$ CXmhaU............... Amho.
4. ........................ hr Ocg§aúmUmMm n`m©̀ r _mJ© Amho.
5. YmZ ho {nH$............ `m àXoemV KoUo AZwHw$c AgVo.

6. PranU Q>mH$s _wio hm Cn`moJ hmoVmo. ( )
(a) eoVrcm nmUr nwa{dUo (b) ŵJ ©̂Vrc OcnmVir dmT>{dÊ`mgmR>r
(c) nmdgmÀ`m nmÊ`mMm gmR>m H$aÊ`mgmR>r(d) nmdgmù`mV nwa Wm§~{dÊ`mgmR>r

7. H$_r nmUr CncãY Agcoë`m àm§VmVrc eoVH$è`m§Zm Imcrc nÜXV {ZdS>mdr. ( )
(i) AënH$mcrZ {nHo$ (ii) ì`mnmar {nHo$ (iii) qR>~H$ qgMZ nÜXVr (iv) {nH$ {dam_ KmofrV H$aUo
(a) i, ii (b) i, ii, iii (c) i, iv (d) iii, iv

8. ^maV XoemV AVrdoJmZo Zï> hmoV Mmccocr B§YmZmMr gmYZo ( )
(a) Z¡g{J©H$ dm ẁ (b) H$moigm (c) noQ́>mocr`_ (d) gd©

9. n[agamVrc hmZrH$maH$ agm`Zo _moR>çmà_mUmV {eaÊ`mMo H$maU ( )
(a) H$maImZo (b) ImUr (c) Am¡fYr (d) AmYw{ZH$ V§ÌkmZ

10. gwpñWa n«JVr åhUOo H$m`? ( )
(a) dm`m OmD$ Z XoZo (b) pñWa dmT>
(c) ZwH$gmZ Z H$aVm àJVr gmYZo (d) H$_r H$mimV OmñV CËnÎmr H$aUo

AMwH$ CÎmamMr {ZdS> H$am.AMwH$ CÎmamMr {ZdS> H$am.AMwH$ CÎmamMr {ZdS> H$am.AMwH$ CÎmamMr {ZdS> H$am.AMwH$ CÎmamMr {ZdS> H$am.

[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am[aH$må`m OmJm ^am

gm¡OÝ` - g§X ©̂ : 1 ìhr. a§VZm aoÈ>r g|Q>a \$ma BH$Zm{_Šg E§S> gmogr`c ñQ>S>rO h¡Ðm~mX
    g§X ©̂ 2 : nona AmZ dmQ>a _°ZoO_oQ> BZ Am§Y«àXoe by Dr. M.D. Reddy, Water Technology
  Centre ANGAR Agriculture Univeristy, Hyderabad.
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