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INSPIRE AWARDS

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

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

• Attract intelligent students towards sciences

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

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

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

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

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

Participate in Inspire programme - Develop our country.

AN APPEAL...

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

Don’t hide her behind the sky scrapers storeys

Warmth of breez has to be sought

Don’t let it to be bought

Don’t gift the breath lessness of green house gases

to the blossing buds of generation next

let them see the snow fed mountains

and feel the green bedded plains instead of

reading about them in their text

Daisies, daffodils, Each one is a wonder in itself

do not end them just to please yourself

Be ready to guard you with a plan of prevention

from the attacks of test tube aterrors

and each thoughtless inventions

Let us pass on the legacy of nature’s wonders.SCERT T
ELA
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Voc§JmZm emgZmìXmao àH$m{eV, h¡Ðm~mXVoc§JmZm emgZmìXmao àH$m{eV, h¡Ðm~mXVoc§JmZm emgZmìXmao àH$m{eV, h¡Ðm~mXVoc§JmZm emgZmìXmao àH$m{eV, h¡Ðm~mXVoc§JmZm emgZmìXmao àH$m{eV, h¡Ðm~mX

g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$

Ordemó
dJ© 9 dmdJ© 9 dmdJ© 9 dmdJ© 9 dmdJ© 9 dm

coIH$coIH$coIH$coIH$coIH$H$H$H$H$H$

S>m°. H$‘c ‘hoÐm, S>m°. H$‘c ‘hoÐm, S>m°. H$‘c ‘hoÐm, S>m°. H$‘c ‘hoÐm, S>m°. H$‘c ‘hoÐm, àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$
{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ gXmZ§X{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ gXmZ§X{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ gXmZ§X{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ gXmZ§X{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ gXmZ§X

S>m°. pñZ½Ym Xmg, S>m°. pñZ½Ym Xmg, S>m°. pñZ½Ym Xmg, S>m°. pñZ½Ym Xmg, S>m°. pñZ½Ym Xmg,  àmÜ¶mnH$ àmÜ¶mnH$ àmÜ¶mnH$ àmÜ¶mnH$ àmÜ¶mnH$
{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ

S>m°. `emoYam H$Zoar`m, S>m°. `emoYam H$Zoar`m, S>m°. `emoYam H$Zoar`m, S>m°. `emoYam H$Zoar`m, S>m°. `emoYam H$Zoar`m, àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$àmÜ¶mnH$
{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ{dÚm ^dZ EÁ¶wHo$eZc [agmog© go§Q>a, CX¶nwa, amOñWmZ

S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,
àmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gr& {Q> {d^mJ{Q> {d^mJ{Q> {d^mJ{Q> {d^mJ{Q> {d^mJ

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|$., h¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mX

lr‘Vr E‘. {XnrH$mlr‘Vr E‘. {XnrH$mlr‘Vr E‘. {XnrH$mlr‘Vr E‘. {XnrH$mlr‘Vr E‘. {XnrH$m
co³Maco³Maco³Maco³Maco³Ma

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|$., h¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mX

H$m`ÚmMm AmXa H$am
hŠH$ {_idm

e¡j{UH$ CÝZVr gmYm
ào_mZo dmJm

S>m°.{Q>drEg. a‘oeS>m°.{Q>drEg. a‘oeS>m°.{Q>drEg. a‘oeS>m°.{Q>drEg. a‘oeS>m°.{Q>drEg. a‘oe
g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$ grgrgrgrgr& {Q>{Q>{Q>{Q>{Q> {d^mJ{d^mJ{d^mJ{d^mJ{d^mJ
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|$., h¡Ðm~mX h¡Ðm~mX h¡Ðm~mX h¡Ðm~mX h¡Ðm~mX
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nmR>çnwñVH$ {dH$mg g{‘VrnmR>çnwñVH$ {dH$mg g{‘VrnmR>çnwñVH$ {dH$mg g{‘VrnmR>çnwñVH$ {dH$mg g{‘VrnmR>çnwñVH$ {dH$mg g{‘Vr

coIH$coIH$coIH$coIH$coIH$

{MÌH$cm Am{U S>rPm¶qZJ{MÌH$cm Am{U S>rPm¶qZJ{MÌH$cm Am{U S>rPm¶qZJ{MÌH$cm Am{U S>rPm¶qZJ{MÌH$cm Am{U S>rPm¶qZJ

lr. Ao. gË¶Zmam¶U aoÈ>r, lr. Ao. gË¶Zmam¶U aoÈ>r, lr. Ao. gË¶Zmam¶U aoÈ>r, lr. Ao. gË¶Zmam¶U aoÈ>r, lr. Ao. gË¶Zmam¶U aoÈ>r,  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|$. Am§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mX

lr. ~r. gwYmH$a, lr. ~r. gwYmH$a, lr. ~r. gwYmH$a, lr. ~r. gwYmH$a, lr. ~r. gwYmH$a,  g§MmcH$g§MmcH$g§MmcH$g§MmcH$g§MmcH$
emgH$s¶ nmR>çnwñVH$ ‘wÐUmc¶emgH$s¶ nmR>çnwñVH$ ‘wÐUmc¶emgH$s¶ nmR>çnwñVH$ ‘wÐUmc¶emgH$s¶ nmR>çnwñVH$ ‘wÐUmc¶emgH$s¶ nmR>çnwñVH$ ‘wÐUmc¶

Am§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mX
S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,S>m°. EZ. Cno§Ð aoÈ>r,

àmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gràmÜ¶mnH$ Am{U ‘w»¶ gr& {Q>{Q>{Q>{Q>{Q> {d^mJ{d^mJ{d^mJ{d^mJ{d^mJ
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|$. Am§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mXAm§Y« àXoe, h¡Ðm~mX

lr. g§{Od Hw$‘ma,lr. g§{Od Hw$‘ma,lr. g§{Od Hw$‘ma,lr. g§{Od Hw$‘ma,lr. g§{Od Hw$‘ma,  Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.
{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.  A‘S>mnwa, {ZOm‘~mX A‘S>mnwa, {ZOm‘~mX A‘S>mnwa, {ZOm‘~mX A‘S>mnwa, {ZOm‘~mX A‘S>mnwa, {ZOm‘~mX

lr. E‘.har àgmX,lr. E‘.har àgmX,lr. E‘.har àgmX,lr. E‘.har àgmX,lr. E‘.har àgmX,  Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.
{O.n.hm.em. H$aZwc.{O.n.hm.em. H$aZwc.{O.n.hm.em. H$aZwc.{O.n.hm.em. H$aZwc.{O.n.hm.em. H$aZwc.

lr.à‘moX H$w‘ma nmÚ,lr.à‘moX H$w‘ma nmÚ,lr.à‘moX H$w‘ma nmÚ,lr.à‘moX H$w‘ma nmÚ,lr.à‘moX H$w‘ma nmÚ, Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.
{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.  ~r.Ama.gr. nwa‘, lrH$mH$wc‘ ~r.Ama.gr. nwa‘, lrH$mH$wc‘ ~r.Ama.gr. nwa‘, lrH$mH$wc‘ ~r.Ama.gr. nwa‘, lrH$mH$wc‘ ~r.Ama.gr. nwa‘, lrH$mH$wc‘

lr. eoI VmO ~m~w,lr. eoI VmO ~m~w,lr. eoI VmO ~m~w,lr. eoI VmO ~m~w,lr. eoI VmO ~m~w, Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.
{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.{O.n.hm.em.  {McHw$a, a§JmaoÈ>r {McHw$a, a§JmaoÈ>r {McHw$a, a§JmaoÈ>r {McHw$a, a§JmaoÈ>r {McHw$a, a§JmaoÈ>r
lr. Eg.ìhr. am‘mamOw,lr. Eg.ìhr. am‘mamOw,lr. Eg.ìhr. am‘mamOw,lr. Eg.ìhr. am‘mamOw,lr. Eg.ìhr. am‘mamOw, Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.
{O.n.hm.em. docw‘rZoSw>, ZcJm|S>m{O.n.hm.em. docw‘rZoSw>, ZcJm|S>m{O.n.hm.em. docw‘rZoSw>, ZcJm|S>m{O.n.hm.em. docw‘rZoSw>, ZcJm|S>m{O.n.hm.em. docw‘rZoSw>, ZcJm|S>m

S>m°.{Q>drEg. a‘oe,S>m°.{Q>drEg. a‘oe,S>m°.{Q>drEg. a‘oe,S>m°.{Q>drEg. a‘oe,S>m°.{Q>drEg. a‘oe, Eg.E.Eg.E.Eg.E.Eg.E.Eg.E.
g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$g‘Ýd¶H$ grgrgrgrgr& {Q> {d^mJ{Q> {d^mJ{Q> {d^mJ{Q> {d^mJ{Q> {d^mJ

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|$. Am§.à. h¡Ðm~mXAm§.à. h¡Ðm~mXAm§.à. h¡Ðm~mXAm§.à. h¡Ðm~mXAm§.à. h¡Ðm~mX
lr‘Vr Ho$.pìh.Eg. OJpXídar,lr‘Vr Ho$.pìh.Eg. OJpXídar,lr‘Vr Ho$.pìh.Eg. OJpXídar,lr‘Vr Ho$.pìh.Eg. OJpXídar,lr‘Vr Ho$.pìh.Eg. OJpXídar, co³Ma, co³Ma, co³Ma, co³Ma, co³Ma,

   Eg.AmB©.B©.Q>r. am‘mA§Vnwa, h¡Ðm~mX   Eg.AmB©.B©.Q>r. am‘mA§Vnwa, h¡Ðm~mX   Eg.AmB©.B©.Q>r. am‘mA§Vnwa, h¡Ðm~mX   Eg.AmB©.B©.Q>r. am‘mA§Vnwa, h¡Ðm~mX   Eg.AmB©.B©.Q>r. am‘mA§Vnwa, h¡Ðm~mX
lr. pìh. amKdm amd ,lr. pìh. amKdm amd ,lr. pìh. amKdm amd ,lr. pìh. amKdm amd ,lr. pìh. amKdm amd , co³Ma, co³Ma, co³Ma, co³Ma, co³Ma,

E.nr.Ama.Oo.gr. gadoc, ZcJm|S>mE.nr.Ama.Oo.gr. gadoc, ZcJm|S>mE.nr.Ama.Oo.gr. gadoc, ZcJm|S>mE.nr.Ama.Oo.gr. gadoc, ZcJm|S>mE.nr.Ama.Oo.gr. gadoc, ZcJm|S>m
lr. {dîUwdY©Z aoÈ>r,lr. {dîUwdY©Z aoÈ>r,lr. {dîUwdY©Z aoÈ>r,lr. {dîUwdY©Z aoÈ>r,lr. {dîUwdY©Z aoÈ>r, Eg.E. Eg.E. Eg.E. Eg.E. Eg.E.

{O.n.hm.em. H$S>Vmc, _h~w~ZJa{O.n.hm.em. H$S>Vmc, _h~w~ZJa{O.n.hm.em. H$S>Vmc, _h~w~ZJa{O.n.hm.em. H$S>Vmc, _h~w~ZJa{O.n.hm.em. H$S>Vmc, _h~w~ZJa
lr. ZmoB©c Omogo’$,lr. ZmoB©c Omogo’$,lr. ZmoB©c Omogo’$,lr. ZmoB©c Omogo’$,lr. ZmoB©c Omogo’$, EM.E‘. EM.E‘. EM.E‘. EM.E‘. EM.E‘.
g§V. Omogo’$ Cƒ {dÚmc¶,g§V. Omogo’$ Cƒ {dÚmc¶,g§V. Omogo’$ Cƒ {dÚmc¶,g§V. Omogo’$ Cƒ {dÚmc¶,g§V. Omogo’$ Cƒ {dÚmc¶,

am‘mJwS> o‘, H$ar‘ZJaam‘mJwS> o‘, H$ar‘ZJaam‘mJwS> o‘, H$ar‘ZJaam‘mJwS> o‘, H$ar‘ZJaam‘mJwS> o‘, H$ar‘ZJa

lr. Ho$.gwYmH$a Mmar, lr. Ho$.gwYmH$a Mmar, lr. Ho$.gwYmH$a Mmar, lr. Ho$.gwYmH$a Mmar, lr. Ho$.gwYmH$a Mmar, Eg.Or.Q>r.Eg.Or.Q>r.Eg.Or.Q>r.Eg.Or.Q>r.Eg.Or.Q>r.
C.àm.em.C.àm.em.C.àm.em.C.àm.em.C.àm.em. ZocrHwVu, da§JcZocrHwVu, da§JcZocrHwVu, da§JcZocrHwVu, da§JcZocrHwVu, da§Jc

lr. {H$eZ VmoQ>moOwlr. {H$eZ VmoQ>moOwlr. {H$eZ VmoQ>moOwlr. {H$eZ VmoQ>moOwlr. {H$eZ VmoQ>moOw, Computer Operator,

grgrgrgrgr& {Q>{Q>{Q>{Q>{Q> {d^mJ,{d^mJ,{d^mJ,{d^mJ,{d^mJ, 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|$.,  h¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mXh¡Ðm~mX

g‘Ýd¶H$ :lr. gaXma Y_|ÐqgJ Mhc, g‘Ýd¶H$ :lr. gaXma Y_|ÐqgJ Mhc, g‘Ýd¶H$ :lr. gaXma Y_|ÐqgJ Mhc, g‘Ýd¶H$ :lr. gaXma Y_|ÐqgJ Mhc, g‘Ýd¶H$ :lr. gaXma Y_|ÐqgJ Mhc, Eg.E.Eg.E.Eg.E.Eg.E.Eg.E.
emg{H$¶ AÜ¶mnH$ {dÚmc¶,emg{H$¶ AÜ¶mnH$ {dÚmc¶,emg{H$¶ AÜ¶mnH$ {dÚmc¶,emg{H$¶ AÜ¶mnH$ {dÚmc¶,emg{H$¶ AÜ¶mnH$ {dÚmc¶, Am{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mX

lr.JUoe gw¶©d§er,lr.JUoe gw¶©d§er,lr.JUoe gw¶©d§er,lr.JUoe gw¶©d§er,lr.JUoe gw¶©d§er,     Eg.E.Eg.E.Eg.E.Eg.E.Eg.E.
C.àm.em.Am{Xcm~mXC.àm.em.Am{Xcm~mXC.àm.em.Am{Xcm~mXC.àm.em.Am{Xcm~mXC.àm.em.Am{Xcm~mX

‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:

‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r

g§JUH$ MmcH$ : amOoe XmZH$mg§JUH$ MmcH$ : amOoe XmZH$mg§JUH$ MmcH$ : amOoe XmZH$mg§JUH$ MmcH$ : amOoe XmZH$mg§JUH$ MmcH$ : amOoe XmZH$m, (Am{XË¶m, (Am{XË¶m, (Am{XË¶m, (Am{XË¶m, (Am{XË¶m
{S>.Q>r.nr. g|Q>a Am{Xcm~mX){S>.Q>r.nr. g|Q>a Am{Xcm~mX){S>.Q>r.nr. g|Q>a Am{Xcm~mX){S>.Q>r.nr. g|Q>a Am{Xcm~mX){S>.Q>r.nr. g|Q>a Am{Xcm~mX)

gh- g_Ýd`H$ :lr. {edmOr H$X_ gh- g_Ýd`H$ :lr. {edmOr H$X_ gh- g_Ýd`H$ :lr. {edmOr H$X_ gh- g_Ýd`H$ :lr. {edmOr H$X_ gh- g_Ýd`H$ :lr. {edmOr H$X_ (Eg.E.)(Eg.E.)(Eg.E.)(Eg.E.)(Eg.E.),,,,,
PoS>.nr.Eg.Eg. ~ocm, Am{Xcm~mXPoS>.nr.Eg.Eg. ~ocm, Am{Xcm~mXPoS>.nr.Eg.Eg. ~ocm, Am{Xcm~mXPoS>.nr.Eg.Eg. ~ocm, Am{Xcm~mXPoS>.nr.Eg.Eg. ~ocm, Am{Xcm~mX

lr.lr.lr.lr.lr.     g{Ve JwaZwco,g{Ve JwaZwco,g{Ve JwaZwco,g{Ve JwaZwco,g{Ve JwaZwco,Eg.E.,Eg.E.,Eg.E.,Eg.E.,Eg.E.,
C.àm.em.C.àm.em.C.àm.em.C.àm.em.C.àm.em. gmoZImg,_§.~ocm,Am{Xcm~mXgmoZImg,_§.~ocm,Am{Xcm~mXgmoZImg,_§.~ocm,Am{Xcm~mXgmoZImg,_§.~ocm,Am{Xcm~mXgmoZImg,_§.~ocm,Am{Xcm~mX
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àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm ...

 gd© {Od§V àmUr‘mÌmgmR>r {ZgJ© ho {OdómoV Amho. IS>H$,nmUr, Q>oH$S>çm Am{U
Xar, àmUr BË¶mXr Ë¶mV AmhoV. Ë¶mn¡H$s àË¶oH$ ñdV: EH$ {d{eï> Amho. Ë¶m
àË¶oH$mcm EH$ ñdVm:Mo ‘hËd Amho. ‘mZd hm {ZgJm©Mm ’$º$ EH$ ^mJ Amho.

{dMma H$aÊ¶mÀ¶m eº$s‘wio ‘mZd ñdV:cm {ZgJm© nmgwZ doJio g‘OV Amho.
¶m {dMmamZo ‘mZd ñdV:cm {ZgJm©nmgwZ doJio {deof eº$sdmZ g‘OV Amho. {dMma
H$am gmYmaUnUo, gmYo Am{U gm‘Ý¶ {XgUmao {ZgJ© {Xdgm AmS> {Xdg Ë¶m§Zr
~m§Ycoë¶m JwnrV ahñ¶m§Mr ‘O~wV Jm§R> Amnë¶mcm gmoS>Ê¶mgmRr AmdmhZ H$aV Amho.

‘mZd A§VZ©Zm eº$sZo {dMma H$aV Amho. Am{U Ho$ìhm§hr ¶oUmè¶m nwU© AmdmhmZm
À¶m gmoS>dUwH$sMr emoY H$aV Amho. ~marH$ Xþï>rZo nm{hco Va àíZ Am{U CÎma ñdV:[
{ZgJm©Odi cncoco Amho. Iè¶m AWm©Zo Ë¶m§Zm ‘m{hV H$éZ ~mhoa H$mT>m¶mÀ¶m
H$m‘m‘Ü¶o {dkmZmMr ‘hËdmMr ŵ‘rH$m Amho. ¶mÀ¶m gmR>r H$mhr, àíZ AmUIr H$mhr
{dMma BVa VnmgUrMr Amdí¶H$Vm Amho.

AMwH$ ‘m{hVr {‘io n¶ªV doJdoJù¶m nÜXVrZo ì¶dñWrnUo emómoº$ Aä¶mg
Ho$cm OmVmo. VnmgUrMo ‘w»¶ cúmU {dMmaUo hmo¶ åhUOoM àíZ AmoiIUo Ë¶m§Zm
{dMmaUo Am{U Aem àH$mao nwaogo CÎma {‘iVo. åhUwZM J°crcrAmo åhUmcm {H$,
emómoº$ {eH$Uo ho Xþgao H$mhr ZgwZ àíZ {dMmaÊ¶mMo gm‘Ï¶© dmT>{dUo hmo¶.

dJm©V {dkmZ Aem àH$mao {eH$dm¶cm nm{hOo H$s, Vo ‘wcm§Zm {dMma H$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 {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$ënm§Mm emoY Am{U Z{dZSCERT T
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g§~§Y ñWmnZmMm g§YrMm Cn¶moJ H$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${dÊ¶m gmo~V OmoS>
cmdÊ¶mMm Omoa {Xcocm Amho. {eúmUmÀ¶m h¸$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
‘JmÀ¶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$s, ‘wc ñdV:Mo Cnm¶ Am{U doJdoJù¶m
‘wÔm¶mda ñdV:Mo A{^àm¶ ñnï> H$aÊ¶mgmR>r g‘W© ~Zmdo. SCF À¶m à‘mUmZm§
{‘i{dÊ¶mgmR>r ho {dkmZ nmR>çnyñVH$ V¶ma H$aÊ¶mV Amco Am{U Aem àH$mao
emómoº$ nhm ‘Ü¶o 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$coë¶m {dÚm^dZ g§ñWoMo coIH$,
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.

nmR>çnwñVH$mMm ‘wcm§Zm ~hþdmMH$ dmna H$aÊ¶m‘mJo {eúmH$m§Mr ’$ma ‘moR>r
‘hËdmMr ^w{‘H$m AgVo. Amåhmcm Amem Amho H$s, {eúmH$ 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.

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|$.

Voc§JmZm, h¡Ðm~mXVoc§JmZm, h¡Ðm~mXVoc§JmZm, h¡Ðm~mXVoc§JmZm, h¡Ðm~mXVoc§JmZm, h¡Ðm~mXSCERT T
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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.

• nwU© nmR>çnwñVH$ dmMm Am{U àË¶oH$ H$ënZocm Imoc n¶ªV n¥W³H$aU H$am.
• nmR>çnwñVH$mV gwédmVrcm ‘wcm§ gmo~V MMm© H$aÊ¶mMr Amdí¶H$Vm H$mhr ‘wcm§ H$Sw>Z CÎmao H$mT>m{dV

Oar Vo MwH$ Agmo H$s ~amo~a Agmo. Am{U eodQcm H$ënZm ñnï> H$aÊ¶mMm à¶ËZ H$amdm.
• nwñVH$mVrc H$ënZm g‘OÊ¶mgmR>r ‘wcm§Zm H¥$Ë¶ nwU© H$aÊ¶mg Úmdo.
• 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. åhUwZ {eúmH$m§Zr Ë¶m H¥$Vr doJio Z KoVm YS>m Mmcw

AgVm§Zm ¿¶mdo.
• nwñVH$m§V H$mhr {deof H¥$Vr S>ãã¶mV {Xcocr AmhoV. Ogo {dMma H$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 Úm.

• 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 gmaIm 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 Am{U YS>¶mMr gwédmV H$aÊ¶mAJmoXa Vmo {eH$Ê¶mgmR>r
‘wcm§Zm àd¥Îm H$am.

• {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.SCERT T
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Am‘Mm {dídmg Amho H$s, AmVm Vw‘À¶m cúmmV Amco AgocM H$s, {dkmZ Am{U emór¶ {dMma
{eH$Uo åhUOo ’$º$ YS>m ‘O~wV {eH${dUoM Zìho Va ‘wcm§‘Ü¶o CX^{dV Pmcoë¶m àíZm§Mo g‘mYmZ
emoYÊ¶mg gË¶, ‘m¡ë¶dmZ H$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 Pmcr nm{hOo.

{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$Uo Zìho. V{H©$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 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$Vm Amho.
• {eúmH$ 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 Imocn¶ªV 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>¶mV ‘XV H$er hmoV Amho ¶mMo {Z[aúmU H$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‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡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 H$aUo.

à¶moJ Am{U úmoÌmMr H$miOrnwd©H$ Vmng

d¥ÎmmÝV H$m¡eë¶ Am{U àH$ën

{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$ {^ÞVo
H$miOr AgUo

nmR>çnwñVH$mV {Xcoë¶m H$ënZoÀ¶m à{H«$¶mMr ñnï>H$aÊ¶mMr Hm$aUo
XoÊ¶mMr Am{U VwcZm Am{U ’$aH$, nwamdo ghrV CXmhaUo ñnï> H$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$aÊ¶mgmR>r ‘wc ñdV:Zo à¶moJ
H$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$aÊ¶mMr (‘wcmImVr, B§Q>aZoQ> BË¶mXrZo) Am{U
ì¶dñWrV nUo n¥ÏWH$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 kmZ ¶mo½¶ ‘wc ~Zmdo. amÁ¶KQ>ZoMr Cn¶wº$Vm nmiÊ¶mgmR>r Vo g‘W©
ìhmdo.

X¡Z§{XZ {OdZmVrb 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.
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11111 noer- aMZm Am{U H$m¶©noer- aMZm Am{U H$m¶©noer- aMZm Am{U H$m¶©noer- aMZm Am{U H$m¶©noer- aMZm Am{U H$m¶©

dZñnVr CÎmr (dZñnVr CÎmr (dZñnVr CÎmr (dZñnVr CÎmr (dZñnVr CÎmr (Plant tissues)

àmUr CÎmr (àmUr CÎmr (àmUr CÎmr (àmUr CÎmr (àmUr CÎmr (Animal tissues)

noer Wa (noer Wa (noer Wa (noer Wa (noer Wa (Plasma Membrane)))))

g{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vm

kmZ|{Ð¶okmZ|{Ð¶okmZ|{Ð¶okmZ|{Ð¶okmZ|{Ð¶o

àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)

eoVr CËnmXZmV dmT> H$aUo-EH$ AmìhmZeoVr CËnmXZmV dmT> H$aUo-EH$ AmìhmZeoVr CËnmXZmV dmT> H$aUo-EH$ AmìhmZeoVr CËnmXZmV dmT> H$aUo-EH$ AmìhmZeoVr CËnmXZmV dmT> H$aUo-EH$ AmìhmZ

doJdoJù¶m n[ag§ñWoVrc AZwHw$cZdoJdoJù¶m n[ag§ñWoVrc AZwHw$cZdoJdoJù¶m n[ag§ñWoVrc AZwHw$cZdoJdoJù¶m n[ag§ñWoVrc AZwHw$cZdoJdoJù¶m n[ag§ñWoVrc AZwHw$cZ

^w-àXþfU^w-àXþfU^w-àXþfU^w-àXþfU^w-àXþfU

Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$

{df¶ gwMr

10 OwZ 1

11 Owc¡ 12

11 Owc¡ 25

10 Am°JñQ> 38

11 Am°JñQ> 50

13 gßQ>|~a 75

09 Am°³Q>m|~a 94

14 Zmoìh|~a 105

10 {S>g|~a 131

11 OmZodmar 148

10 ’o$~«wdmar 170

nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.VmgVmgVmgVmgVmg ‘{hUm‘{hUm‘{hUm‘{hUm‘{hUm
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Amnco amḯ>JrV
- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa

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

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

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

Vd eŵ  Am{ef ‘mJo &
Jmho Vd O` JmWm

OZ JU ‘§JbXm`H$ O` ho
^maV ^m½` {dYmVm &
O` ho, O` ho, 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.SCERT T

ELA
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Mitochondria

Endoplasmic
reticulum

Nucleus

Plasma membrane

AmH¥$Vr - 1 àmUr noerAmH¥$Vr - 1 àmUr noerAmH¥$Vr - 1 àmUr noerAmH¥$Vr - 1 àmUr noerAmH¥$Vr - 1 àmUr noer

noer, noerMo {Z‘m©U ¶m ~Ôc ‘mJrc
dJm©V Vwåhmbm ‘m{hVr {‘imcr Amho. ¶m
gmo~V noer, n[a‘mU EH$noer Am{U ~hþnoer¶
gOrd ¶m~Ôb XoIrb

¶m {df¶mdarc H$mhr ‘m{hVr AmnU
AdcomH$Z H$é ¶m.

H$m§Úm§À¶m nmMmoù¶mMr noer Odinmg
Am¶mV AmH$mamMr AgVo. Va JmcmÀ¶m
ËdModarc noer Jm oc AmH$mamV
AgVmV.

AemM àH$maMo H$mhr CXm.[chm.
1) __________________________
2) __________________________
3) __________________________
gwwédmVrÀ¶m H$mimV gmYmaU gwú‘Xeu

ìXmao noer AÜ¶m¶Z Ho$co OmV hmoVo. g§¶wº$
gwú‘XeuÀ¶m emoYm Z§Va Ë¶m ìXmao noerMo
{Z[aúmU Ho$ë¶mZo noer {^ÎmrH$m, noer Ðì¶,
H|$ÐH$, harVcdH$, Am{U ‘m¶Q>moH$m§S´>r¶m ¶m

gmaIo H$mhr noerVrb KQ>H$ nmhþ eH$Vmo.
AmYw{ZH$ Ec³Q´>mZrH$ gwú‘Xeu À¶m gmhmæ¶mZo
noerMo {Z[aúmU Ho$co AgVm Ë¶mMo Ad¶d
ñnï> nmhþ eH$Vmo.

noerMm Aä¶mg H$aÊ¶mgmR>r nwîH$i
emók {d{dY àH$maÀ¶m dZñnVr Am{U
àm§Ê¶mMo {Z[aúmU H$arV hmoVo. Ë¶m ^mJmMr
AmH¥$Vr H$mTw>Z N>m¶m{MÌ H$mTw>Z Z‘wZm V¶ma
H$arV hmoVo.

AmVm AmnU noerÀ¶m Z‘wÝ¶mMm Aä¶mg
H$é ¶m. ¶mcmM Z‘wZm àmUr noer Am{U Z‘wZm
dZñnVr noer åhUVmV.

Z‘wZm noer Z‘wZm noer Z‘wZm noer Z‘wZm noer Z‘wZm noer Typical Cell

Z‘wZm noerV {XgUmao gd© Ad¶d àË¶oH$
noer‘Ü¶o amhcoM nm{hOo. Agm H$mhr {Z¶‘
Zmhr. Ë¶mVrc gd© noer ‘Ü¶o gd©gmYmaUnUo
{XgUmao Ad¶d {XgVmV. CXm. dZñnVrÀ`m
àË¶oH$ Z‘wZm noer ‘Ü¶o harVcdH$ Xe©{dbobo
AgVo, na§Vw àË¶oH$ dZñnVr noer‘Ü¶o
harVcdH$ AmT>iV Zmhr. ’$º$ nmZ Am{U
H$modù¶m ImoS>mÀ¶m ̂ mJm{Vc  noerV harVcdH$
AmT>iVo. ¶m g§X^m©V Z‘wZm noer ~Ôc ‘m{hVr
H$em àH$mao XoD$ eH$Vmo. åhUwZ Aem doiog
AË¶mYrH$ noer ‘Ü¶o {XgUmao noerMo Ad¶d
Xe©{dVmV. Z‘wZm noer ìXmao A¿¶m¶Z H$aÊ¶mg
gmono AgVo. ¶m Z‘wZm noer ìXmao BVa noerer
VwcZm ghOnUo H$é eH$Vmo.

noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©
YS>mYS>mYS>mYS>mYS>m

1

Golgi apparatus
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AmH¥$Vr 1 A[U 2 ‘Ü¶o {XgUmao àmUr
Am{U dZñnVr noerMr AmH¥$Vr nmhþZ VwcZm
H$am.

1. darc XmoÝhr àH$maÀ¶m noer ‘Ü¶o
{XgUmao gmå¶ cúmU H$moUVo?

2. ’$º$ dZñnVr noer ‘Ü¶o AgUmao noer
Ad¶d H$moUVo?

3. dZñnVr noer Am{U àmUr noerÀ¶m
^mJm§Mr VwcZm H$am. ¶m‘Yrc ’$aH$
{chm.

dZñnVr Am{U àmUr noer‘Yrc {d{dY
Ad¶dm ~Ôc AÜ¶m¶Z H$é ¶m.

noer¶ AmdaU qH$dm ßcmñ‘m Wanoer¶ AmdaU qH$dm ßcmñ‘m Wanoer¶ AmdaU qH$dm ßcmñ‘m Wanoer¶ AmdaU qH$dm ßcmñ‘m Wanoer¶ AmdaU qH$dm ßcmñ‘m Wa
Plasma membrane

‘mJrc dJm©V AmnU {eH$bmoV H$s, àmUr
noer ^modVr ßcmO‘m WamMo AmdaU AgVo.
dZñnVr noerV ¶m AmdaUmda AmUIr EH$
AmdaU AgVo Á¶mcm noer {^ÎmrH$m Ago
åhUVmV. Imcrc H$m¶©H¥$Vr ìXmao AmnU ßcmO‘m
WamMo {Z[aúmU H$é eH$Vmo.

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1

ßcmñ‘m WamMo {ZaúmUßcmñ‘m WamMo {ZaúmUßcmñ‘m WamMo {ZaúmUßcmñ‘m WamMo {ZaúmUßcmñ‘m WamMo {ZaúmU
[a¶mo dZñnVrMo nmZ KoD$Z EH$mM doir

Ë¶m nmZmcm nwU© ’$mS>m. gw¶©àH$memImcr Ë¶mMo
{Z[aúmU H$am. ’$mS>coë¶m nmZmÀ¶m WamVrc
EH$ N>moQ>m ̂ mJ (nmaXe©H$ ̂ mJ) KoD$Z ñcmB©S>
da R>odm. Ë¶m ñcmB©S> da EH$ W|~ nmUr Q>mHw$Z
H$da pñcn Zo PmHw$Z Z§Va nmZmÀ¶m nmaXeu
^mJmMo gwú‘XeuÀ¶m gmhmæ¶mZo {Z[aúmU H$am.
Vwåhr {Z[aúmU Ho$coë¶m ̂ mJmMr AmH¥$Vr H$mT>m.

Chloroplast

AmH¥$Vr - 2 dZñnVr noerAmH¥$Vr - 2 dZñnVr noerAmH¥$Vr - 2 dZñnVr noerAmH¥$Vr - 2 dZñnVr noerAmH¥$Vr - 2 dZñnVr noer

{Z[aúmU Ho$coë¶m ñcmB©S>da gOc {‘R>mÀ¶m
nmÊ¶mMo 1-2 W§§§§o~ Q>mHw$Z 5 Vo 10 {‘ZrQ>mn¶ªV
R>odm. (gOc {‘R>mMo ÐmdU V¶ma H$aÊ¶mgmR>r
50 ‘r.cr. nmÊ¶mV EH$ M‘Mm {‘R KmbyZ>
{daKidm.)

AmH¥$Vr - 3 (A) noer AmdaU(Cell membrane)

gwú‘XeuÀ¶m Imcr {ZarúmU H$éZ
AmH¥$Vr H$mT>m.
AmH¥$Vr 3(A) Am{U Am.3(~) ¶m§Mr
VwcZm H$am. ôX AmoiIm.
XmoÝhr ‘Yrc ’$aH$mÀ¶m H$maUm§Zm
AmoiIy eH$mc H$m¶?

ßcmñ‘m
AmdaU

AmH§w$MrV
noer Ðì`

AmH¥$Vr - 3(~) noer AmdaUAmH¥$Vr - 3(~) noer AmdaUAmH¥$Vr - 3(~) noer AmdaUAmH¥$Vr - 3(~) noer AmdaUAmH¥$Vr - 3(~) noer AmdaU

Cellwall

Mitochondria

Nuecleus

Endo plasmic reticulum

Vacuole

Golgi Apparatus

Plasma membrane
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[a¶mo nmZmÀ¶m ̂ mJmda {‘R>mMo ÐmdU Q>mH$co
AgVm, nmZmÀ¶m AmV Agcoco nmZr ~mhoa
¶oVo. Á¶m‘wio noerVrc ßcmñ‘m Wa gmo~V
gm¶Q>moßcmO‘ AmH§w$MZ (AmH$ma chmZ hmoVo)
nmdVo. Amnë¶mcm {XgUmè¶m a§JrV ^mJmÀ¶m
~mø Wamcm ßcmñ‘m Wa Ago åhUVmV. Vmo
^mJ noer {^ÎmrHo$  nmgwZ doJim Pmcocm
AgVmo. ßcmñ‘m WamMr aMZm AmnU ’$º$
Bc³Q´>mZrH$ gwú‘XeuìXmao nmhþ eH$Vmo. ßcmO‘m
ËdMm hr cd{MH$ Amho Am{U Vr ‘w»¶V…
{cntS> Am{U àWrZm ìXmao ~Zcocr AgVo.

ßcmO‘m Wa hm noerMm ~mø Wa Amho
Am{U Vmo ̂ mJ noerVrc gm¶Q>moßcmñ‘mcm ~mø
n[agamnmgwZ doJim H$aVmo. åhUwZ ¶mcm
ßcmñ‘m ‘|å~«|Z Ago åhUVmV. ßcmO‘m ‘|å~«|Z
noerÀ¶m AmH$mamMo, n[a‘mUmMo, {ZX}fU
H$aVmV. ¶m gmo~V gm¶Q>moßcmO‘Mo ~mø
n[agamnmgwZ aúmU H$aVo. noer ‘Yrc
dmVmdaU Am{U ~mø dmVmdaUmMr VwcZm
Ho$cr AgVm doJdoJir AgVo. noerÀ¶m AmV
AgUmè¶m doJdoJù¶m nXmWmªÀ¶m AUwKQ>H$mMr
Am{U {d{dY g§¶wJm‘Ü¶o g§VwcZ R>odë¶m OmVo.
noerMo g§VwcZ amIÊ¶m‘Ü¶o ßcmO‘m WamMr
à‘wI ŵ{‘H$m Amho.

noerÀ¶m AmV qH$dm ~mhoa H$moUVmhr
nXmW© àdoe H$aÊ`mgmR>r ßcmO‘m WamìXmaoM
àdoe ¿¶mdm cmJVmo. ßcmñ‘m WamMo à‘wI
d¡{eï>o åhUOo àË¶oH$ nXmWm©dm Ë¶m‘YwZ àdoe
H$é XoV Zmhr. H$mhr {ZdS>H$ nXmWm©Mm
AXcm~Xc ßcmñ‘m WamìXmao KS>Vo. åhUwZ
ßcmñ‘m Wambm {ZdS>H$ na{‘¶o~b Wa gwÜXm
åhUVmV. ßcmñ‘m WamÀ¶m ¶m d¡{eï>¶m‘wio
n oerÀ¶m AmV Am{U ~mø n[agamVrc
nXmWm©À¶m XodmZ KodmZmda {Z¶§ÌU R>odbo OmVo.
ßcmñ‘m WamÀ¶m H$m¶m©~Ôc OmñVrMr ‘m{hVr
ßcmñ‘m WamìXmao nXmWm©Mo McZ ¶m YS>çmVwZ {‘iVo.

noer {^ÎmrH$m noer {^ÎmrH$m noer {^ÎmrH$m noer {^ÎmrH$m noer {^ÎmrH$m Cell Wall
dZñnVr noer‘Ü¶o {XgUmam hm EH$

{dcúmU ^mJ hmo¶. àmUr noer‘Ü¶o ßcmO‘m
Wa ~mø Wa Amho Va, dZñnVr ‘Ü¶o AOwZ
EH$ AmdaU (‘w»¶V: goë¶wcmoO) ßcmO‘m
WamÀ¶m ~mhoa AgVo Á¶mg noer {^ÎmrH$m
åhUVmV. hmM ̂ mJ àmUr noer Am{U dZñnVr
noer ‘Ycm ’$aH$ Xe©{dVo.

noer {^ÎmrH$m hr H${R>U AgVo na§Vw
gwú‘ {N>ÐmìXmao cd{MH$ WamZo ~Zcocm Amho.
Á¶m‘wio noercm EH$ AmH$ma ¶oVmo Am{U noerMo
aúmU hmoVo. ¶m Am{X noer {^ÎmrH$m EH$ {ZîH«$s¶
^mJ Amho Agm nwdu g‘O homVm. na§Vw AmVm
dZñnVr noer ‘Ü¶rb EH$ gdm©V ‘hËdmMm
^mJ åhUwZ AmoiIë¶m OmVmo. Omo gVV
dZñnVr noer ‘Yrc dmT> Am{U {dH$mgmMr
‘m{hVr BVa noercm nmohM{dV AgVmo.

dZñnVr noer ‘Ü¶o noer {^{ÎmHo$Mo H$m¶
‘hËd Amho?

noer {^ÎmrH$m noerÐdm ìXmao ~mhoaÀ¶m
Xm~mMm {damoY H$aÊ¶mgmR>r noer  A§VJ©V Xm~
{Z‘m©U H$aVo Ë¶m‘wio n[aga úmoÌmV KS>Umè¶m
~Xcmg Vm|S>XoÊ¶mg dZñnVr noer hr àmUr
noer noúmm gúm‘ AgVo.
H|$ÐH$ H|$ÐH$ H|$ÐH$ H|$ÐH$ H|$ÐH$ Nucleus

CÔoeCÔoeCÔoeCÔoeCÔoe: JmcmVrc WamÀ¶m noer H|$ÐH$mMo
{Z[aúmU H$aUo.

Amdí¶H$ gm‘J«r: Qw>W{n³g qH$dm cmH$S>r
AmB©ñH«$s‘ M‘Mm, H$mMoMo ñcmB©S>, H$da pñcn,
dmM½cmg, gwB©, ãcmQ>tJ nona, 1%{‘WmB©c
ãcw, gcmB©Z, ½crgarZ, gwú‘Xeu, dJ¡ao

à¶m oJ{dYr:à¶m oJ{dYr:à¶m oJ{dYr:à¶m oJ{dYr:à¶m oJ{dYr:
1. Vm|S> Mm§Jë¶m àH$mao Ywdmdo. ñdÀN>

Q w >W {n³gìXma o  qH $d m ñdÀN >

à¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vr
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AmBg{H«$‘À¶m M‘Mm ìXmao JmcmÀ¶m
Am{Vc WamMm WmoS>m ^mJ H$mT>mdm.

2. KmgwZ µH$mT>coë¶m ^mJmcm gcmB©Z
Agcoë¶m dmM½cmg ‘Ü¶o R>odm.

3. KmgwZ H$mT>coë¶m ^mJmcm ñdÀN> H$éZ
ñcmB©S> da R>odm.

4. {‘Woc ãcw Mo 2-4 W§§o~ Q>mHw$Z H$mhr
{‘ZrQ>m n¶ªV VgoM R>odm.

5. ãcmqQ>J H$mJXmMm Cn¶moJ H$éZ Am{YH$
Agcoco a§JrV ÐmdU H$mT>m.

6. Ë¶mda EH$ W§o~ ½crgarZ Q>mH$m.
7. H$dapñcn PmH$m. Z§Va {ZS>cÀ¶m é§X

Q>moH$mZo(CcQ> Q>moH$) H$da pñcncm WmoS>o
Xm~m ¶m ‘wio noer ngaVmV.

XúmVm:XúmVm:XúmVm:XúmVm:XúmVm:
1. JmcmÀ¶m Am{Vc ^mJmcm OmñV IaSw>

ZH$m OI‘ hmoÊ¶mMr {^Vr AgVo.
2. KmgwZ H$mT>coë¶m JmcmMm Am{Vc Wa

ñcmBS>da gd©Ì nga{dcm nm{hOo.
3. OmñV a§J Agoc Va H$mTw>Z Q>mH$mdo.
4. H$da pñcnÀ¶m Imcr hdoMo ~wS>~wS>o

AgVm H$m‘m Z¶o.
Aem àH$mao V¶ma Ho$coco VmÎH$m{cZ

ñcmB©S> cm gwú‘XeuÀ¶m gmhmæ¶mZo OmñV Am{U
H$‘r ‘m°½Zr{’$Ho$eZ da nhm. Vw‘Mo {Z[aúmU
dhrV {chm.

1. Vwåhr {Z[aúmU Ho$coë¶m noerMm AmH$ma
H$em àH$maMm hmoVm?

2. H$m§ÚmÀ¶m nmMmoù¶mÀ¶m Wam‘Yrc noer
Am{U hr noer EH$ gmaIr Amho H$m¶?

3. noerÀ¶m ‘Ü¶ ̂ mJmV JS>X a§JmMm Jmoc
qH$dm A§S>mH¥$Vr qQ>~m EdT>m ̂ mJ {Xgcm
H$m¶?

Vwåhr ¶m JS>X a§JmÀ¶m ^mJm~Ôc Am{YM
‘m{hVr KoVcocr Amho. ¶m ^mJmcmM H|$ÐH$
åhUVmV. 1831 ‘Ü¶o am~©Q> ~«mD$Z Robert
Brown ¶m emókmZmZo ¶m ^mJmcm H|$ÐH$ Ago
Zm‘H$aU H$oco. Ë¶mdoir am~Q>© ~«mD$Z cm

H | $ ÐH $ m À¶ m
H $ m ¶ m © ~ Ôc
H$mhr ‘m{hVr
ZìhVo noerMm
hm EH $
‘ h Ë d n w U ©

^mJ Amho. ¶m noer ^mJmg noerMo {Z¶§ÌU
H$úm åhUVmV. noerVrc gd© ^mJm n¡H$s EH$
H|$ÐH$ hmM ̂ mJ gdmªV ‘moR>m Am{U ñnð> {XgUmam
^mJ Amho. íc¡S>Z Zo gwÜXm Z{dZ noer H|$ÐH$m
nmgwZM OÝ‘ KoVo ¶m H|$ÐH$mcm gm¶Q>moãcmñQ>
åhUVmV. Aer H$ënZm Ho$br.

H$mhr noer dJiVm Odi nmg gd©
¶wH¡$amoQ>rH$ (eukaryotic)  noer ‘Ü¶o H|$ÐH$ AgVo.
H$mhr gñVZYmar àmÊ¶m (mammals) ‘Yrc
cmc aº$ noerV dZñnVr ‘Yrc nmofH$ noer
CVr (phloem) ‘Yrc MmiUr Zir ‘Yrc
noerV H|$ÐH$ ZgVo. ¶m noer‘Ü¶o àm§a^ H$mimV
H|$ÐH$ AgVo. Z§Va ho H|$ÐH$ noer ~mhoa Q>mH$ë¶m
OmD$Z Zï> Ho$bo OmVo.

H|$ÐH$ noer‘Ü¶o KS>Umè¶m gd© H$m¶mªZm
H«$‘~Õ H$é Am{U Ë¶mda {Z¶§ÌU R>odVo Am{U
àmÊ¶m‘Yrc cúmUmMm {ZYm©a H$aVmV. ¶m
‘Ü¶o gd© àH$maMo OÝ¶w g§~§Yr g‘mMma gmR>{dbo
OmVmV.  noer {d^mOZm ‘Ü¶o H|$ÐH$mMr à‘wI
ŵ{‘H$m AgVo.

AmH¥$Vr - 5 H|$ÐH$ ( Nucleus)

H|$ÐH$mcm AmÀN>m{XV H$éZ H|$ÐH$ Am{U
gm¶Q>moßcmñ‘m nmgwZ doJio H$aUmè¶m Wamcm
Ý¶w³cr¶ma ‘|å~«|Z Ago åhUVmV. hm Wa ßcmñ‘m

Genetic
Material

Nuclear
membrane

Nucleo Plasm

Nucleolus
Nuclear

pore

Cytoplasm

Cell membrane

nucleus
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Wam gmaImM AgVmo. Odinmg g§nwU© OÝ¶w
nXmW© H|§$ÐH$m‘Ü¶o AmT>iVo.

noer‘Ü¶o gwì¶dpñWV H|$ÐH$ AgUo qH$dm
ZgUo ¶m§À¶m AmYmao noetMo XmoZ JQ>mV {d^mOZ
Ho$bo Amho.
Eukaryotic Cell (gwì¶dpñWV H|$ÐH$ AgUo)
Prokaryotic Cell (gwì¶dpñWV H|$ÐH$ ZgUo)

da AmnU Á¶m noer~Ôb ‘m{hVr KoVbr
Vr ¶w³¶m[oa¶moQrH$ noer hmo¶, Á¶m‘Ü¶o H|$ÐH$mda
AmdaU AgVo. noer‘Yrb KQ>H$m§Zm H$moUË¶mhr
àH $ maM o AmdaU ZgV o . Ë¶m n oetZm
àmo³¶mo[a¶moQ>rH$ noer Ago åhUVmV. CXm.
~°³Q>o[a¶m noer, gm¶Zmo ~°³Q>o[a¶m, {Zio-{hado
e¡dmi B.

noer Ðd noer Ðd noer Ðd noer Ðd noer Ðd Cytoplasm
H$m§ÚmÀ¶m nmMmoir Mo ñcmBS> nmhco AgVm

noerMm A{YH$m§e ^mJ noer AmdaUmìXmao
PmH$cocm AgVmo. ¶m ^mJmda ’$ma H$‘r
à‘mUmV a§J qS>H$cocm AgVmo. ¶m ^mJmcmM
noerÐd åhUVmV.

ßcmñ‘mWamÀ¶m AmV noer Ðd {MH$Q> Ðd
nXmWm©À¶m énmV AmT>iVmo. ¶m ‘Ü¶o AZoH$
{d{eï> noer ^mJ AgVmV. noerVrc àË¶oH$
noer ^mJ EH$ R>am{dH$> H$m¶© H$aVo. noerVrb
^mJ noer AmdaUmZo PmHw$Z AgVo. nwd© noer
àmÊ¶m§‘Ü¶o H|$ÐH$mda g^modVmcr AmdaU ZgVo.
¶m ~amo~a noer‘Yrc ̂ mJmda AgUmao AmdaU
gwÜXm ZgVo. ¶mg AndmX AmdaUm{dZm AgUmao
am¶~mPmoåg

àmoQ>moßcmO‘ /noerÐdàmoQ>moßcmO‘ /noerÐdàmoQ>moßcmO‘ /noerÐdàmoQ>moßcmO‘ /noerÐdàmoQ>moßcmO‘ /noerÐd
Iwn H$mim n¶ªV {OdZmer g§~§YrV A§e

noer‘Yrc {MH$Q> Ðd nXmWm©‘Ü¶oM AgVo Agm
{dídmg H$arV hmoVo. åhUwZ ¶mcm àmoQ>moßcmO‘
åhUwZ Zm‘H$aU Ho$co. àmoQ>moßcmO‘ åhUOo
O¡{dH$ nXmW© Agm hmoVmo. na§Vw noer ‘Yrc
Ðì¶ nXmW© ho EH$ noer‘Yrc ‘mÜ¶‘ Amho.

Á¶m ‘Ü¶o AZoH$ ~marH$ H$U Am{U Wa Va§JmVmV
Am{U ¶m noer ‘Yrc WamìXmao {Z‘m©U Pmcoë¶m
aoUwZm noer ‘Yrc H$m¶© KS>Vo. noerMo OrdZ
¶m KQ>H$m §À¶m aMZo‘Ü¶oM pñWV AgVo.
H|$ÐH$mÀ¶m emoYmZ§VaM Ago AmT>iyZ Ambo H$s,
H|$ÐH$ WamÀ¶m ~mhoa Am{U AmV doJdoJir
Ðd nXmW© AgVmV d Vo {d^mJbo JocoV. åhUwZ
àmoQ>moßcmñ‘ cm nwÝhm gm¶Q>moßcmñ‘ Zm‘H$aU
H$aÊ¶mV Amco. åhUOoM noer Ðd H|$ÐH$m ‘Yrc
Ðd nXmWm©cm H|$ÐH$ Ðì¶/Ý¶w³cr¶moßcmñ‘
(nucleoplasm.)åhUwZ AmoiIÊ¶mV Amco.

noer ^mJ noer ^mJ noer ^mJ noer ^mJ noer ^mJ Cell Organelles
AmVm AmnU noer ‘Yrc H$mhr ‘hËdmMo

^mJ åhUOo EÝS>moßcmpñ‘H$ aoQ>rHw$c‘ JmëOr
Aß¶mamBQ>g, cm¶gmogmo‘, ‘m¶Q>moH$m§S´>r¶m,
ßcmñQ´>rg Am{U [aº$sH$m ¶m ~Ôc ‘m{hVr KoD$
¶m H$maU darc gd© ̂ mJ noer ‘Ü¶o ‘hËdmÀ¶m
{OdZ {H«$¶m KS>{dVmV.
EÝS>moßcmñ‘rH$ aoQ>rHw$c‘EÝS>moßcmñ‘rH$ aoQ>rHw$c‘EÝS>moßcmñ‘rH$ aoQ>rHw$c‘EÝS>moßcmñ‘rH$ aoQ>rHw$c‘EÝS>moßcmñ‘rH$ aoQ>rHw$c‘
Endoplasmic Reticulum (ER)

Bc³Q´>mZ gwú‘XeuÀ¶m ghmæ¶mZo noerMo
{Z[aúmU Ho$co AgVm. gm¶Q´>moßcmñ‘ ‘Ü¶o nmVi
WamMo EH$ Omio ngacoco {XgVo. ¶m Omù¶m
ìXmao noer‘Yrc EH$m ̂ mJmnmgwZ Xþgè¶m ̂ mJmcm
nXmWm©Mo n[adhZ H$aÊ¶mgmR>r gm¶Q>moßcmñ‘‘Ü¶o
‘mJ© {Z‘m©U H$obm OmVmo. ¶m noer ‘Yrc
Omù¶mg EÝS>moßcmñ‘rH$ aoQ>rHw$c‘ åhUVmV.

AmH¥$Vr - 6  Endoplansmic Reticulum
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EÝS>moßcmñ‘rH$ aoQ>rHw$c‘ (ER) noer
‘Ü¶o gwú‘ AmdaUmìXmao PmH$coë¶m ZcrH$m
Am{U WamMo EH$ ‘moR>o Omio ngacoco Amho.
EÝS>rßcmñ‘rH$ aoQ>rHw$c‘ Mr aMZm ßcmñ‘m ‘|å~«oZ
À¶m Wam gmaIrM AgVo. EÝS>moßcmñ‘rH$
aoQ>rHw$c‘ À¶m Wamda gwú‘ H$U AgVmV ¶mg
amB©~moPmo‘ åhUVmV. amB©~moPmo‘ ¶wº$ ^mJmg
a’$ EÝS>moßcmñ‘rH$ aoQ>rHw$c‘ åhUVmV. Á¶m
^mJmda amB©~moPmo‘ ZgVmV Ë¶m ^mJmcm
Jwi>Jwi>rV EÝS>moßcmñ‘rH$ aoQ>rHw$c‘ åhUVmV.
a’$ EÝS>moßcmpñ‘H$ aoS>rHw$c‘ (RER) àmoQ>rZ Mo
g§ícofU H$aVo. JwiJwirVo EÝS>rßcmñ‘rH$
aoS>rHw$c‘ (SER) ‘oX nXmW©, crnrS> gma»¶m
nXmWm©À¶m {Z‘r©Vr gmR>r ghmæ¶ H$aV AgVo.
Oo noerÀ¶m H$m¶m©V ‘hËdmMr ̂ w{‘H$m nma nmS>Vo.
Ë¶m noer ‘Ü¶o {Z‘m©U Pmcoco àmoQ>rZ Am{U
{cnrS> Adí¶H$VoZwgma noer‘Yrc BVa ̂ mJmV
nmohM{dë¶m OmVo, ¶mV EÝS>moßcmñ‘rH$ aoQ>rHw$c‘
‘XV H$aVo. noer WamÀ¶m {Z‘uVr gmR>r Ë¶mVrc
H$mhr àmoQ>rZ Am{U {cnrS> ghmæ¶ H$arV
AgVmV.

Aem àH$mao EÝS>moßcmñ‘rH$ aoQ>rHw$c‘
H$mhr nXmWm©Mo ‘w»¶ åhUOo àmoQ>rZ gm¶Q>moßcmñ‘
Am{U H|$ÐH ‘Ü¶o àdmhrV H$aÊ¶mgmR>r  ‘mJ©
gwJ‘ H$aVo. noer‘Ü¶o KS>Umè¶m H$mhr {Od
agm¶{ZH$ {H«$¶m KS>{dÊ¶mgmR>r EÝS>moßcmñ‘rH$
aoQ>rHw$c‘ À¶m n¥ð>^mJmg AmYma H$éZ KoÊ¶mMo
H$m¶© H$aVo. n¥ð>d§er àmUr ‘Yrc ¶H¥$V noer
‘Yr JwiJwirV EÝS>moßcmñ‘rH$ aoQ>rHw$c‘Mr AZoH$
{dfmar nXmW© Am{U Zerco nXmW©Zm Zï>
H$aÊ¶mgmR>r à‘wI ŵ‘rH$m AgVo.

Jm°ëOr Mo Xoh qH$dm Jm°ëOr H$m°ånco³gJm°ëOr Mo Xoh qH$dm Jm°ëOr H$m°ånco³gJm°ëOr Mo Xoh qH$dm Jm°ëOr H$m°ånco³gJm°ëOr Mo Xoh qH$dm Jm°ëOr H$m°ånco³gJm°ëOr Mo Xoh qH$dm Jm°ëOr H$m°ånco³g
Golgi Body or Golgi Apparatus

1898 ‘Ü¶o H$m°‘rcmo Jm°ëOr ZmdmÀ¶m
emgómZo àW‘ gmYmaU gwú‘XeuÀ¶m ghmæ¶mZo
¶m ̂ mJmMo {Z[aúmU Ho$co. ¶mVrc A§Va ̂ mJmMo

ñnï>nUo {Z[aúmU ’$º$ Bco³Q́>m{ZH$ gwú‘rXeuÀ¶m
ghmæ¶mZo H$é eH$Vmo.

hm noer ̂ mJ AZoH$ WamZo ~Zcocm AgVmo.
ho Wa {nedr gmaIo ^mJ {Z‘m©U H$aVmV.
Á¶mÀ¶m g^modVmc ÐdnXmWm©Zo ̂ acoco H$moerH$m
AgVmV. am¶~mogmo‘‘Ü¶o {Z‘m©U Pmcoco àmoQ>rZ
Am{U BVa nXmW© ¶m H$moerH$m ìXmao JmëOr
~m°S>r ‘Ü¶o nmohMVmV. ¶m {R>H$mUr ho nXmWmª‘Ü¶o
WmoS>çm à‘mUmV ~Xc KS>VmV. Jm°ëOr H$m§nco³g
{Z‘m©U Pmcoë¶m AZoH$ nXmWm©Zm noer ‘Yrc
AZoH$ ̂ mJm§Zm nmR>{dë¶m Am{Y gmR>dwZ KoVmV.
BWwZ ho nXmW© H$mofrH$m Wam§Zm qH$dm Xþgao
^mJ åhUOo cm¶gmo{O‘ cm nmR>{dVmV. H$mofrH$m
Wam n¶ªV ho nXmW© nmohMë¶m Z§Va Ho$mfrH$m
nmgwZ {Z‘m©U Ho$ë¶m OmVo Am{U H$mhr doim
H$moerH$m Wam§Zm XþéñV H$aÊ¶mMo H$m¶© H$aVo
qH$dm nwZ{Z‘uV H$aVo.

àË¶oH$ noer ‘Ü¶o JmoëOr~m°S>r Mr g§»¶m
doJdoJir AgVo. {dH$a (Enzyme) Am{U
hm‘m©}Ýg {Z‘m©U H$aUmè¶m noer‘Ü¶o ¶mMr g§»¶m
AYrH$ AgVo.

cm¶gmogmo‘ cm¶gmogmo‘ cm¶gmogmo‘ cm¶gmogmo‘ cm¶gmogmo‘ Lysosome
 noer‘Yrc AgUmao H$mhr {dH$am§Zm

H$moerH$m ‘Yrc Odi nmg g§nwU© ^mJm§Zm Zï>
H$aÊ¶mMr úm‘Vm AgVo. na§Vw Vo Zï> hmoV

AmH¥$Vr - 7  Golgi body
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Zmhr. hm àíZ H$mhr H$mim n¶ªV emókm§Zm
Ìmg Xm¶H$ R>acm hmoVm.

noer Ðdm‘Yrc ‘Ü¶o EH$ gwú‘ ^mJ
åhUwZ Ooìhm cm¶gmogmoåg Mm emoY cmJë¶m
Ë¶m doiog ¶m àíZmMo CÎma {‘imcoo. ¶m ‘Ü¶o
EH àH$maMo {dZmfH$mar {dH$a AgVo.
gmYmaUV: ho {dH$a noer ‘Yrc ^mJmÀ¶m
g§nH$m©V ¶oV Zmhr. Á¶m nXmWm©Mo {Z‘wc©Z
H$am¶Mo AgVo Ë¶m nXmWm©Zm cm¶gmogmo‘ ‘Ü¶o
nmR>{dë¶m OmVo. Ë¶mdoir  cm¶gmogmo‘ ’w$Q>VmV
Am{U Ë¶m‘YwZ {dH$a ~mhoa nS>Vo Am{U Ë¶m
noerMo nMZ H$éZ KoVmV. åhUwZ cm¶gmogmo‘cm
noerMr AmË‘hË¶mMr {nedr Ago åhUVmV.

‘m¶Q>moH$m§S´>r¶m ‘m¶Q>moH$m§S´>r¶m ‘m¶Q>moH$m§S´>r¶m ‘m¶Q>moH$m§S´>r¶m ‘m¶Q>moH$m§S´>r¶m Mitochondria

H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2

‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU
H$m§ÚmÀ¶m nmMmoirÀ¶m Wam§À¶m ghmæ¶mZo

hr H$m¶©H¥$Vr H$é ¶m.
i) EH$m {~H$a‘Ü¶o OmZg {J«Z {~ Mo

ÐmdU V¶ma H$am.
ii) 100 ‘r.cr.nmÊ¶m‘Ü¶o 200 ‘r.cr.

¶m OmZg J«rZ {~ (Janus Green-
B) Mo {‘idm.

iii) H$m§ÚmÀ¶m nmMmoircm ¶m ÐmdUmV
AÜ¶m© Vmgmn¶ªV R>odm.

iv) H$m§ÚmÀ¶m nmMmoirMm ^mJ ñcmB©S> da
KoD$Z Ë¶m ^mJmcm nmÊ¶mZo ñdÀN>
YydwZ ¿¶m.

v) ñcmBS> darc nmMmoirÀ¶m ^mJmcm
H $ d a
{ ñ c n À ¶ m
g mh m æ¶ mZ o
O m ñ V
‘m°½Zr[’$Ho$eZ
da {Z[aúmU
H$am.

Vwåhmcm {Xgcoë¶m ̂ mJmMr AmH¥$Vr Vw‘À¶m
dhrV H$mT>m. darc AmH¥$Vrer Am{U Vwåhr
aoImQ>coë¶m AmH¥$VrMr VwcZm H$am.

X þga o dñVw åhUOo H$m °er¶mQ >m oam
dZñnVrMo nmZ qH$dm JmcmÀ¶m noerMo Cn¶moJ
H$éZ hr H$m¶©H¥$Vr nwÝhm nwÝhm H$é eH$Vmo.

AmH¥$Vr - 8(A)
noer‘Yrc ‘m¶Q>mH$m§Ś>r¶m

Vwåhmcm noerX«d nXmWm© ‘Ü¶o H$mhr A§S>mH¥$VrMo
qH$dm cm§~JmocmH$mamMo {haì¶m a§JmMo H$mhr
^mJ ngac oc o {XgVmV. ¶m ^mJmZm
‘m¶Q>moH$m§S´>r¶m Ago åhUVmV.

‘m¶Q>moH$m§S´>r¶m ho N>moQ>o Jmoc qH$dm
X§S>JmocmH$ma ^mJ Amho. gmYmaUV: EH$
‘m§¶mQ>moH$m§S´>r¶m 2-8 ‘m¶H«$mZ cm§~ Am{U Odi
nmg 0.5 ‘m¶H«$mZ é§X AgVo. ho AmH$mamZo
H|$ÐH$m noúmm 150 nQ>rZo chmZ AgVo. EH$m
H$mofrHo$ ‘Ü¶o Odinmg 100-150 ‘m¶Q>moH$m§Ś>r¶m
AmT>iVmV. gmYmaU gwú‘XeuÀ¶m ghmæ¶mZo
‘m¶Q>moH$m§S´>r¶m Mo {Z[aúmU Ho$co AgVm ho Jmoc
qH$dm X§S>JmocmH$mamÀ¶m W|~m gmaIo {XgVmV
Bco³Q́>mZ ‘m¶H«$mñH$mon À¶m gmhmæ¶mZo ‘mÌ ¶mMr
g§nwU© A§VaaMZm Xe©{dbr OmVo. Z‘wUm H$mofrH$m
‘Yrc ‘m¶Q>moH$m§S´>r¶mMr AmH¥$Vr hr H$mënZrH$
Amho.

Bco³Q´>m‘ gwú‘XeuìXmao ‘m¶Q´>moH$m§S´>r¶m
Mo [Z[aúmU Ho$co AgVm. ‘m¶Q´>moH$m§S´>r¶m EH$m
pìXWar¶ AmdaUmìXmao {Z‘m©U Pmcoco Amho.
Am{Vc {^ÎmrHo$Mm Wa AmV‘Ü¶o AZoH$ KS>r
nS>Vmo Am{U ¶m KS>çm§Zm {H«$ñQ>o åhUVmV. ¶m
{H«$ñQ>r ‘Yrc [aH$må¶m OmJocm ‘°Q́>r³g åhUVmV.

{H«$ñQ>r

~mhoarc
AmdaU

Am{Vc
AmdaU

AmH¥$Vr - 8(~) ‘m¶H«$moH$m§Ś>r¶m

‘°Q́>r³g
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 noer‘Ü¶o ídgZ {H«$¶m KS>Ê¶mgmR>r
‘m¶Q>moH$m§S´>r¶m O~m~XmarMo H$m¶© H$aVo. Á¶m
nmgwZ H$moerH$m H$m¶© H$aÊ¶mgmR>r Adí¶H$
Agcocr COm© {Z‘m©U H$éZ KoVo. åhUwZ
‘m¶Q>moH$m§S´>r¶m cm noerMo COm© J¥h åhUVmV.
cell’s power house åhUVmV.
ßcmñQ>rS>g ßcmñQ>rS>g ßcmñQ>rS>g ßcmñQ>rS>g ßcmñQ>rS>g Plastids:

H$m¶©H¥$Vr- 3H$m¶©H¥$Vr- 3H$m¶©H¥$Vr- 3H$m¶©H¥$Vr- 3H$m¶©H¥$Vr- 3

[ah m o À¶ m nmUmV [ah m o À¶ m nmUmV [ah m o À¶ m nmUmV [ah m o À¶ m nmUmV [ah m o À¶ m nmUmV chloroplast
harVcdH$mMo {Z[aúmUharVcdH$mMo {Z[aúmUharVcdH$mMo {Z[aúmUharVcdH$mMo {Z[aúmUharVcdH$mMo {Z[aúmU
1.[ahmo nmÌmÀ¶m Wamcm ñcmBS>da R>odm. 2-
3 W§o~ nmUr Q>mHw$U gwú‘XeuÀ¶m gmhmæ¶mZo
[Z[aúmU H$am.
2. OmñV úm‘Vm Agcoë¶m gwú‘XeuÀ¶m
gmhmæ¶mZo ¶mMo {Z[aúmU H$am.

¶m ^mJmMr
AmH¥$Vr H$mT>m.
H$mofrH$m‘Ü¶o {hado
N>moQ>o aoUw {XgVmV
¶mZmM harVcdH$
åhUVmV. ¶m‘Ü¶o EH$
[hadm nXmW© AgVmo.

H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4

eodmi ‘Yrc harVcdH$mMo {Z[aúmUeodmi ‘Yrc harVcdH$mMo {Z[aúmUeodmi ‘Yrc harVcdH$mMo {Z[aúmUeodmi ‘Yrc harVcdH$mMo {Z[aúmUeodmi ‘Yrc harVcdH$mMo {Z[aúmU
OdiÀ¶m Vcmdm‘Yrc H$mhr [hado eodmi

Jmoim H$am Ë¶mVrc V§Vw‘¶ ^mJmcm doJio
H$éZ ñcmB©S>da R>odwZ gwú‘XeuÀ¶m ghmæ¶mZo
{Z[aúmU H$am. Imcrc {Xcoë¶m AmH¥$VrÀ¶m
gmhmæ¶mZo Vwåhr {Z[aúmU Ho$coë¶m ^mJmMr
AmH¥$Vr H$mT>m.

harVcdH$ ho EH$ n«H$maMo {hado ßcmñQ>rS>
Amho. ßcmñQ>rS> ’$º$ dZñnVr H$mofrH$m ‘Ü¶oM
AgVo. ‘w»¶Vm ßcmñQ>rS> XmoZ àH$maMo AgVmV.
1)H«$mo‘moßcmñQ> (chromoplasts)(a§JrV) Am{U
2) ë¶wH$moßcmñQ> (leucoplasts) (a§JhrZ)

harVcdH$ {d{dY àH$maÀ¶m AmH$mamMo
AgVmV. H$mhr àH$maMo harVcdH$ JmocmH$ma

AmH¥$Vr - 9(A) h[aVÐì¶

AmH¥$Vr - 9(~) harVcdH$

A§S>mH$ma AgVmV. eo¡dmim‘Ü¶o {eS>r, Vmam,
gmIir, qH$dm Omirgma»¶m AmH$mamMo
AgVmV. dmT>coë¶m dZñnVr‘Ü¶o harVcdH$mMm
AmH$ma 4 Vo 10 ‘m¶H«$mZ ì¶mgm EdT>m AgVmo.
gw¶© àH$mem‘Yrc gm¡aCO}Mo J«hZ H$éZ Ë¶mMo
é§nmVa amgm¶{ZH$ COm© ‘Ü¶o H$aVmV. Aem
àH$mao àH$meg§ícofU {H«$¶oV ‘XV H$aVmV.
hoM harVcdH$mMo ‘w»¶ H$m¶© 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$m¶?
noer‘Ü¶o H$mhr noer KQ>H$ A{YH$

à‘mUmV AgVmV. CXm. àH$me g§ícofU
{H$«¶o ‘Ü¶o ^mJ KoUmè¶m noer ‘Ü¶o Odi
nmg 50 Vo 200 harVcdH$ AgVmV.

[aº$sH$m [aº$sH$m [aº$sH$m [aº$sH$m [aº$sH$m Vacuole

H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5

[aº$sH$m  Mo {Z[aúmU[aº$sH$m  Mo {Z[aúmU[aº$sH$m  Mo {Z[aúmU[aº$sH$m  Mo {Z[aúmU[aº$sH$m  Mo {Z[aúmU
1. Q >mM © H ° $³Q >g gma»¶m Ðd^arV

dZñnVrÀ¶m nmZmMm/ImoS>mMm ^mJ
¿¶m.

2. ¶m ImoS>mÀ¶m H°$³Q>g ( ZmJ’$Ur,
H$c~§Xm, Imoa’$S>) AmS>ì¶m nmVi N>oX

Fig-9 (C): Structure of chloroplast

Outer membrane

Stroma
Inner membrane

Thylakoids

Granum
Lumen
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EH$m nmUr Agcoë¶m dmM ½cmg ‘Ü¶o
R>odm.

3. gOc gm{’«$Z À¶m ghmæ¶mZo ñQ́>oZ H$am.
(a§J{dZo)

4. ¶m ̂ mJmMo {Z[aúmU H$‘r Am{U OmñV
nmdaÀ¶m gwú‘XeuÀ¶m gmhmæ¶mZo
H$am.(high power microscope.)

noer‘Ü¶o {XgUmao [aH$må¶m ([aº$)
^mJmZm§M [aº$sH$m åhUVmV. ho ÐdmZo ̂ acoë¶m
{nedr gmaIo {XgVmV. [aº$sH$m Mm AmH$ma
àmUr noer ‘Ü¶o chmZ Va dZñnVr noer‘Ü¶o
‘moR>m AgVmo. ‘moR>çm d¥úmm‘Yrc noer‘Ü¶o
[aº$sH$m ¶m ‘Yrc Odinmg g§nwU© ^mJ
ì¶mncocm AgVm. noerVrb A§V[aH$ X~mdmda
{a{º$H$m {Z¶§ÌU R>odVo. ZH$mo Agboë¶m nXmWm©§Zm
noer ~mhoa KmbdVo.

noer gnmQ> AgVo H$m¶?noer gnmQ> AgVo H$m¶?noer gnmQ> AgVo H$m¶?noer gnmQ> AgVo H$m¶?noer gnmQ> AgVo H$m¶?
gmYmaUnUo gwú‘XeuÀ¶m gmhmæ¶mZo noercm

~KrVco AgVm. noerMr à{V‘m gnmQ> Am{U
{Û{‘Vr¶ {XgVo. åhUwZ Amnë¶mcm noerVrb
KQ>H$ EH$m gnmQ> Vimda O‘ë¶m gmaIo
{XgVmV.

IaoVa noer§Zm cm§~r Am{U é§Xr, Imocr
AgVo. AmnU cm§~r Am{U é§Xr nmhþ eH$Vmo
n§aVw AmnU gwú‘XeuÀ¶m gmhmæ¶mZo Imocr
nmhþ eH$V Zmhr. ¶m‘wio Amnë¶mcm {XgUmar
dñVw gnmQ> Agw eH$Vo Ago ^mg hmoVo.

H$mhr gmoß¶m nÜXVrìXmao AmnU noetMr
OmS>r ‘m{hV H$é eH$Vmo. gdm©V gmonr nÜXV

åhUOo dZñnVr noerMo [Z[aúmU H$aVo doir
àH$me {H$aUm§Mr {Xem ~XcdwZ noer {^ÎmrH$m
cm nm{hco Va ¶mMr ‘m{hVr {‘iVo. {^ÎmrHo$Mr
OmS>r {XgwZ ¶oVo àH$memMr {Vd«Vm Oe Oer
H$‘r H$amc Ë¶m àH$mao ¶mMo {Ì‘rVr¶ à{Vq~~
ñnï> nUo {Z[aúmU H$é eH$Vm.

 noer AmdaU d noerVrb {d{dY
KQ>H$m§Àmm {d{eï> aMZo‘wio noerg {d{eï> AmH$ma
d H$m¶© H$aÊ¶mMr j‘Vm àmá hmoVo.
noer Hw$R>o {Z‘m©U hmoVmV?noer Hw$R>o {Z‘m©U hmoVmV?noer Hw$R>o {Z‘m©U hmoVmV?noer Hw$R>o {Z‘m©U hmoVmV?noer Hw$R>o {Z‘m©U hmoVmV?

 AmVmn¶ªV Pmcoë¶m g§emoYZm ìXmao ho
ñnð> Pmco Amho H$m, àË¶oH$ g{Od H$mofrH$m
ìXmao {Z‘m©U Pmco Amho. Am{U àË¶oH$ H$mofrH$m
‘Ü¶o H|$ÐH$ AgVo.  B.g. 1838-39 ‘Ü¶o ¶m
{df¶mda XmoZ emókmZr ‘°{W¶g OmH$~ eoëS>Z
(1804-1881) Am{U {W¶moS>a ídmU  (1810-
1882) {gÕm§V ‘m§S>bm. eoëS>Z hm dZñnVr
Vk Va ídmZ hm emók àm{U Vk hmoVm.
aoH$mS>©Zwgma Ë¶m H$mimVrc H$mhr emókmZmZr
AmnAmnë¶m e¡crV g{Odm‘Ü¶o noer AgVmV
åhUwZ AmoiIë¶m Joco. na§Vw ícoS>Z Am{U
œmZ ¶m XmoKm§Zr àW‘ g§nwU© dZñnVr Am{U
àmUr noer ìXmao {Z‘uV AgVmV. åhUwZ gË¶
{gÜX§mVmÀ¶m é§nmV g‘moa AmUco. Xþgè¶m ̂ mfoV
gm§Jmdo åhUOo Ë¶m§Zr Ho$coco noerMo {Z[aúmU
H$éZ Ë¶m {df¶mMo gmYmaUrH$aU H$éZ hm
{gÜXm§V gdm© g‘moa AmUcm Am{U Vmo gd©
g{Odm§Zm cmJw nS>Vmo ho {gÜX H$oco. åhUwZ
noer {gÜXmV àW‘ ‘m§S>Ê¶mMo lo¶ ¶m XmoZ
emókmZm§Zm OmVmo. am~Q>© hþH$Zo noerMm emoY
cmdë¶m Z§Va gw‘mao 200 dfm©Z§Va noer {gÜXm§V
‘m§S>Uo hr Jmoï>> A{dñ‘aUr¶ R>aVo.

eoëS>Z Am{U ídmZZo noer {gÜXm§V ‘m§S>cm
na§Vw hm {gÜXm§V Z{dZ noer H$er {Z‘m©U
hmoVo. ¶m ~Ôc ñnîQ ZìhVm. 1855 ‘Ü¶o éS>më’$
H$mb© {daIm¡ àW‘ noer {d^mOZm ìXmao noer
{Z‘m©U hmoVmV. OwÝ¶m noerH$mMo {d^mOZ hmoD$Z
Z{dZ noer {Z‘m©U H$aVm åhUwZ Xe©{dco.AmH¥$Vr - 10 noer(H$mofrH$m)
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noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©noer - aMZm Am{U H$m¶©10

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

eoëS>Z Am{U ídmZ Zo ‘m§S>coë¶m {gÜXm§VmMo
¶m emókmZmZo WmoS>o ’$ma ~Ôc H$éZ Z{dZ
H$mofrH$m {gÜXm§V ‘m§S>cm. hm Z{dZ H$mofrH$m
{gÜXm§V Imcrc XmoZ à‘mUmda AmYmarV Amho.

(i) gd© g{Od noer ìXmao Am{U Ë¶m§À¶m

CËnmXZm‘wio {Z‘m©U Pmcoco Amho.
(ii)gd© Z{dZ H$mofrH$m OwZr (åhUOo ‘mV¥

H$mofrH$m) nmgwZM {Z‘m©U Pmcocom
AgVo.

ßcmñ‘mWa, {ZdS>H$ na{‘¶o~b Wa(Selectively Permeable membrane){ZOH|$ÐH$ H$mofrH$m
( Prokaryotic cell) harVcdH$, ë¶yHo$mßcmñQ>, harV Ðì¶, ‘m°Q´>rH$ëg Cristae, Matrix.

AmnU H$m¶ Aä¶mg Ho$cm?AmnU H$m¶ Aä¶mg Ho$cm?AmnU H$m¶ Aä¶mg Ho$cm?AmnU H$m¶ Aä¶mg Ho$cm?AmnU H$m¶ Aä¶mg Ho$cm?

àmÊ¶mMo ‘wc^wV Am{U {H«$¶mË‘H$ à‘mU åhUOoM H$mofrH$m hmo¶.
H$mofrH$m hr ßcmñ‘m Wam( plasma membrane ) ìXmao PmH$coco AgVo Am{U hm Wa àWrZ
Am{U {cnrS> ìXma o{Z‘uV Pmcocm Amho.
ßcmñ‘m Wamcm {ZdS>H$  Wa åhUVmV.
dZñnVr noer ‘Ü¶o goë¶wcmoO ìXmao {Z‘m©U Pmcoco Wa ßcmñ‘m WamÀ¶m da AgVo.
{ZOH$mofrH$m ‘Ü¶o H|$ÐH$ Wa( nuclear membrane )ZgVo.
EÝS>moßcmñ‘rH$ aoQ>rHw$c‘(endoplasmic reticulum ) A§Va noer nardhZ Am{U g§ícofU
^mJ ho XmoÝhr H$m¶© H$aVo.
cm¶gmogmo‘ ho nmMH$ {dH$a( digestive enzymes) Zo ̂ acoco WamZo PmH$cocm {nedrgmaIm
^mJ hmo¶.
JmëOr H$m§ånco³g ho WamZo ~Zcocr KS>r Á¶m‘Ü¶o [aº$ñWmZ AgVo Am{U gmR>{dÊ¶mMo
H$m¶© H$aVo.
‘m¶Q>moH$m§S´>r¶mcm noerMoMo COm©J¥h åhUVmV.
H$mofrH$m ‘Ü¶o VrZ àH$maMo ßcmñQ>rS> AgVmV 1) H«$m‘mo ßcmñQ>rS> 2) ³bmooamo ßbmñQ>rS> 2)
ë¶wH$moßcmñQ>rS>
KZ Am{U Ðd nXmWmªZm gmR>dwZ R>odUmè¶m {nedr gma»¶m {Z‘m©Umcm [aº$sH$m åhUVmV.

Aä¶mgmV gwYmaUm H$éAä¶mgmV gwYmaUm H$éAä¶mgmV gwYmaUm H$éAä¶mgmV gwYmaUm H$éAä¶mgmV gwYmaUm H$é

OwÝ¶m AñVrËdmV AgUmè¶m noer nmgwZ Z{dZ noer {Z‘m©U hmoVmV.
1. Imcrc ‘Yrc ’$aH$ ñnï> H$am.(1)

(a) dZñnVr H$mo{fH$m Am{U àmUr H$mofrH$m
(b) {ZOH$mofrH$m Am{U nwd© H$mofrH$m

2. ßcmñ‘mWa ’$mQ>ë¶mZo qH$dm VwQ>ë¶mZo noercm H$m¶ hmZr nmohMVo?(2)
3. dZñnVr qH$dm àmUr H$mofrH$mMm Z‘wZm V¶ma H$am?(5)
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4. JmëOr H$m§ånco³g Zgob Va noerÀ¶m {OdZmda H$m¶ n[aUm‘ Pmcm AgVm?(2)
5. noer‘YwZ H§|$ÐH$ H$mT>co Va H$m¶ hmoVo? H$maU gm§Jm?(1)
6. cm¶gmogmo‘cm noerMo AmË‘hË¶m Mr {nedr H$m åhUVmV? H$m?(1)
7. dZñnVr noer ‘Ü¶o [aº$sH$m Mm AmH$ma ‘moR>m H$m AgVmo?(1)
8. Vwåhr Jmoim Ho$coë¶m EH$m nmZmÀ¶m WamMo EH$ ñcmB©S> V¶ma H$am? ¶m ‘Yrc nU© a§Y«mMo

{Z[aúmU H$éZ AmH¥$Vr H$mT>m? ¶m {df¶r ‘m{hVr {chm?(5)
9. "" g{OdmMo ‘wi KQ>H$ H$mofrH$m Amho'' ¶m {df¶mda Amnco {dMma ‘m§S>m.(1)
10. g{Odm‘Yrc noerÀ¶m g§KQ>Zm {df¶r AmnU H$em àH$maÀ¶m ̂ mdZm ì¶º$ H$é eH$Vm?(6)
11.^m¡{VH$ {H§$dm amgm¶{ZH$ {H«$¶m‘wio H$mofrH$m g§KQ>Zm Oa Zï> Pmcr Va H$m¶ hmo>Vo?(6)
12. g§úmrßVnUo nwU© nmR>m§Mm Aä¶mg H$éZ {d{dY àH$maÀ¶m H$mofrH$m ‘Yrc ^mJ Am{U

Ë¶mÀ¶m H$m¶©m ~Ôc ‘m{hVr H$moï>H$mÀ¶m énmV {chm. H§$.g. H$mofrH$m ^mJ, H$m¶©,
VwåhÀ¶m AÜ¶m¶ZmV ¶oUmè¶m Z{dZ {df¶mMr ‘m{hVr Úmdr.(4)

13.EH$ gwú‘H$mofrH$m EH$m ‘moR>çm àmÊ¶mV H$m¶©aV AgVo ¶m da Amnco A^ràm¶ ‘m§S>m?(6)
14.àmUr noetMr AmH¥$Vr H$mT>m?(5)
15. noer {gÜXm§Vmg (The Cell Theory) H$moUr gwMdco. Ë`mMo {d{eï> JwUY_© H$moUVo? (1)
16. JmcmÀ`m noerVrc H|$ÐH$ nmhVm§Zm H$moUVr H$miOr ¿`mdr? (3)
17.àmÊ`m§À`m noerMo Z_wZm {MÌ H$mTw>Z, Zm_m§H$sV H$am? noerVrc àË`oH$ KQ>H$ àmÊ`m§À`m

OJÊ`mgmR>r {deof nmÌ H$go R>aVmV? g_OmdwZ gm§Jm?
18. Imcr {Xë¶m Jococo H$mofrH$m ~Ôc EH$ ì¶§J{MÌ Amho. {d{dY H$mofrH$m ^mJmMo H$m¶©

‘m{hV H$am?(7)
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dZñnVr CVrdZñnVr CVrdZñnVr CVrdZñnVr CVrdZñnVr CVr12

AmnU "" noerMo KQ>H$ Am{U Ë¶mMo
H$m¶©'' ¶m YS>çm‘Ü¶o doJdoJù¶m noer ‘Yrc
KQ>H$ Am{U Ë¶mMo H$m¶© ¶m~Ôc g{dñVa ‘m{hVr
KoVcr. EH$ noer¶ (noer) àmÊ¶m‘Ü¶o gd©
H$m¶© EH$M noer H$arV AgVo. na§Vw ~hþnoer¶
àmÊ¶m‘Ü¶o AZoH$ n oer AgVmV Am{U
doJdoJù¶m H$mofrH$m doJdoJio H$m¶© H$aVmV.

gmYmaUnUo Amnë¶m g^modVmc
{XgUmao gd©M dZñnVr ~hþnoer¶ AmhoV. gd©
dZñnVrV KS>Umè¶m gd©M {OdZH«$s¶m
àmÊ¶mà‘mUoM KS>VmV. Ogo dmT>, ídgZ,
CËg©OZ, nwZéËnmXZ dJ¡ao dJ¡ao  ¶m A{V[aº
gd© dZñnVr àH$me g§ícofU {H«$¶m KS>{dVmV.
Á¶m‘wio Vo Amncm Amhma Va {Z‘m©U H$aVmVM

• dZñnVr gd© {OdZà{H«$¶m H$em àH$mao
KS>{dVmV?

• darc gd© {OdZ H$m¶© H$aÊ¶mgmR>r dZñnVr
‘Ü¶o noetMr EH$ {d{eï> aMZm Amho H$m¶?

nwT>rb H$m¶©H¥$Vr ìXmao dZñnVr ‘Ü¶o noetMr

aMZ|~Ôc ‘m{hVr KoD$ ¶m. ‘mJrb dJm©V Vwåhr
JmbmVrb noetMo {ZarjU Ho$bmV.

Vw‘À¶m {eúmH$mÀ¶m ‘XVrZo nwT>rb
H$m¶© H¥$Vr H$am.

na§Vw Ë¶mda AmYmarV Agcoë¶m gd© àmÊ¶m§Zm
àË¶úm qH$dm AàË¶úmnUo Amhma {Z‘m©U H$éZ
XoVmV. AmVm AmnU dZñnVr ‘Yrc doJdoJù¶m
^mJm~X²Xc Am{U Ë¶mÀ¶m H$m¶m©~Ôc ‘m{hVr
KoD$ ¶m.

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1
dZñnVr‘Yrc ^mJ Am{U H$m¶©dZñnVr‘Yrc ^mJ Am{U H$m¶©dZñnVr‘Yrc ^mJ Am{U H$m¶©dZñnVr‘Yrc ^mJ Am{U H$m¶©dZñnVr‘Yrc ^mJ Am{U H$m¶©

dZñnVr‘Yrc ^mJm{df¶r Am{U Ë¶mÀ¶m
H$m¶m©{df¶r ‘m{hVr ‘mJrc dJm©V KoVcocr
Amho. Imcrc {Xboë¶m H$m¶m©~Ôc dmMyZ ‘m{hVr
Úm. Am{U H$moUH$moUVo ^mJ hr H$m¶© H$aÊ¶mg
‘XV H$aVmV Vo {chm.

A.H«$.A.H«$.A.H«$.A.H«$.A.H«$. H$m¶©H$m¶©H$m¶©H$m¶©H$m¶© dZñnVrÀ¶m ^mJmMr Zm§dodZñnVrÀ¶m ^mJmMr Zm§dodZñnVrÀ¶m ^mJmMr Zm§dodZñnVrÀ¶m ^mJmMr Zm§dodZñnVrÀ¶m ^mJmMr Zm§do

1 O‘rZrVwZ nmÊ¶mMo emofU (Absorption)
2 dm¶wMm AXc~mXc
3 àH$me g§ícofU
4 ~mînr^dZ Transpiration
5 nwZéËnmXZ Reproduction

dZñnVr CVr (dZñnVr CVr (dZñnVr CVr (dZñnVr CVr (dZñnVr CVr (Plant Tissues)))))
YS>mYS>mYS>mYS>mYS>m
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AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2

H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2

H$m§ÚmÀ¶m nmMmoir ‘Yrc noerH$m§ÚmÀ¶m nmMmoir ‘Yrc noerH$m§ÚmÀ¶m nmMmoir ‘Yrc noerH$m§ÚmÀ¶m nmMmoir ‘Yrc noerH$m§ÚmÀ¶m nmMmoir ‘Yrc noer
- H$m§ÚmÀ¶m nmMmoirMm WmoS>m ^mJ ¿¶m.
- ¶m ^mJmcm ñcmBS> da R>odm.
- Ë¶mda EH$W|~ nmUr Am{U ½crgarZ Q>mH$m.
- Ë¶mda hiwdmanUo H$dañcrn PmH$m.

- gwú‘XeuÀ¶m gmhmæ¶mZo ñcmBS>Mo {Z[aúmU H$am.
- {XgUmè¶m à{V‘oMr AmH¥$Vr H$mT>m, ̂ mJmMr

Zmdo {chm.
darc {Xcoë¶m AmH¥$Vr-1 Mr Vwåhr

H$mT>coë¶m AmH¥$Vrer VwcZm H$am. Xe©{dcoco
^mJ AmoiIm

• gd© H$mofrH$m EH$ gma»¶m Amho H$m¶?
• H$mofrH$m H$em àH$mao aMë¶m Joë¶m Amho?

H$m¶©H¥$Vr -3H$m¶©H¥$Vr -3H$m¶©H¥$Vr -3H$m¶©H¥$Vr -3H$m¶©H¥$Vr -3

nmZm§À¶m nmMmoir ‘Yrc noernmZm§À¶m nmMmoir ‘Yrc noernmZm§À¶m nmMmoir ‘Yrc noernmZm§À¶m nmMmoir ‘Yrc noernmZm§À¶m nmMmoir ‘Yrc noer
- {dS>çmMo nmZ qH$dm Omñd§XmMo nmZ ¿¶m.
- EH$mM doir Ë¶m nmZmcm Aem àH$mao ’$mS>m

OoUo H$éZ Ë¶m‘Yrc daMm qH$dm ImcÀ¶m
WamMm ^mJ {ZKcm nm{hOo.

- nmZ ’$mScoë¶m H$mR>mda nmVi Wa {XgVmo.

H$m§ÚmÀ¶m nmMmoirÀ¶m WamMo {Z[aúmU
Ho$ë¶mà‘mUo ¶m WamMo [Z[aúmU gwú‘XeuÀ¶m
gmhmæ¶mZo H$am.

Vwåhr nm{hcoë¶m ̂ mJmMr AmH¥$Vr H$mT>m
Am{U Imcrc A§emda Ë¶m ^mJmMr VwcZm
H$am. (AmH¥$Vr-2)

• gd© noergma»¶m Amho H$m¶?
• Ë¶mÀ¶m aMZoV H$mhr ’$aH$ {XgVmo H$m?
• darc H$m¶©H¥$Vr ìXmao Amnë¶mcm Ho$mUVo

kmZ {‘imco?
• XmoÝhr H$m¶©H¥$Vr ‘Ü¶o H$mo{fH$m EH$m g‘whmV

AmT>ië¶m H$m¶?
• XmoÝhr H$m¶©H¥$Vr ‘Yrc noerMr VwcZm H$am

Am{U Ë¶mÀ¶m g§aMZo {df¶r VwåhMo {dMma
{chm.

noer EH$m g‘whm‘Ü¶o AgwZ Vo EH$m {d{eîR>
nÜXVrZo {Z‘u©V AgVmV ho Vw‘À¶m cúmmV
Amco AgocM. Imcrc H$mhr H$m¶©H¥$Vr ìXmao
Aem àH$maMo noer {Z‘uVr dZñnVr ‘Ü¶o
H$moUVr Var ‘hËdmMr ̂ w{‘H$m nma nmS>V Amho
H$m¶ Am{U dZñnVrÀ¶m {OdZmV ¶mMo H$m¶
d¡{eï>o Amho nmhþ ¶m.

H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4

(a) ‘wim§À¶m Q>moH$m‘Yrc noer‘wim§À¶m Q>moH$m‘Yrc noer‘wim§À¶m Q>moH$m‘Yrc noer‘wim§À¶m Q>moH$m‘Yrc noer‘wim§À¶m Q>moH$m‘Yrc noer
- ‘wim‘Yrc noer, nmZmVrc noer gma»¶mM

AmhoV H$m¶? ‘wim‘Ü¶o noetMr {Z{‘©Vr H$em
àH$mao Amho ho nmhþ ¶m. ¶mgmR>r  Amnë¶mcm
H$m§ÚmÀ¶m ‘wim§À¶m Q>moH$mMr JaO Amho.

Cell wall

Nucleus

cytoplasm

AmH¥$Vr -1 H$m§Úm§Mr nmMmoirAmH¥$Vr -1 H$m§Úm§Mr nmMmoirAmH¥$Vr -1 H$m§Úm§Mr nmMmoirAmH¥$Vr -1 H$m§Úm§Mr nmMmoirAmH¥$Vr -1 H$m§Úm§Mr nmMmoir

SCERT T
ELA

NGANA



dZñnVr CVrdZñnVr CVrdZñnVr CVrdZñnVr CVrdZñnVr CVr14

- EH$ nmaXeu (ßcmñQ>rH$/ H$mMoMr) ~mQ>cr
nmÊ¶mZo ^am. ~mQ>{cÀ¶m Vm|S>mnoúmm WmoS>m
‘moR>m H$m§Úm ¿¶m.

- AmH¥$Vr 3 ‘Ü¶o Xe©{dë¶mà‘mUo H$m§Úmbm
~mQ>crÀ¶m Vmo§S>mda R>odm.

AmH¥$Vr -3 H$m§ÚmMo ‘wioAmH¥$Vr -3 H$m§ÚmMo ‘wioAmH¥$Vr -3 H$m§ÚmMo ‘wioAmH¥$Vr -3 H$m§ÚmMo ‘wioAmH¥$Vr -3 H$m§ÚmMo ‘wio
- ‘wimMr dmT> 1 B§M EdT>r hmoB©n¶ªV H$mhr

{Xdg ‘wimMo [Z[aúmU H$am.
- H$m§Úmcm ~mhoa H$mTw>Z Ë¶mVrc H$mhr ‘wim§À¶m

Q>moH$mMo ^mJ H$mnwZ ¿¶m.
- EH$m ‘wimÀ¶m Q>moH$mcm EH$ ^mJ ¿¶m.
- Ë¶m ^mJmcm ñcmBS> da R>odm.
- Ë¶mda EH$ W|~ nmUr Am{U 1-2 W§o~

½crgarZ Q>mH$m.
- ãbm°Q>tJ H$mJXmÀ¶m (Blotting Paper) ghmæ¶mZo

OmñVrMo nmUr H$mTy>Z Q>mH$mdo.
- H$dapñcn da {’$MQ>a H$mJXmMo 2-3 Wa

R>odm.
- ¶m darc ^mJ ngaÊ¶mgmR>r H$da ñcrncm

gwB© À¶m Xþgè¶m Q>moH$mZo Xm~ Úm.
- noerMr aMZm Am{U {Z‘m©U ¶m§Mo {Z[aúmU

H$am.
- AmnU nm{hcocr AmH¥$Vr H$mT>m.
· gd© noergma»¶m Amho H$m¶?
· noetMr aMZm H$emn«H$mao Amho?

AmH¥$Vr -4 H$m§ÚmMo ‘wimMo Q>moH$AmH¥$Vr -4 H$m§ÚmMo ‘wimMo Q>moH$AmH¥$Vr -4 H$m§ÚmMo ‘wimMo Q>moH$AmH¥$Vr -4 H$m§ÚmMo ‘wimMo Q>moH$AmH¥$Vr -4 H$m§ÚmMo ‘wimMo Q>moH$

H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5

(b) dmT>Umao ‘widmT>Umao ‘widmT>Umao ‘widmT>Umao ‘widmT>Umao ‘wi
- ‘mJrc H¥$Vr ‘Ü¶o dmnacocm H$m§Xm ¿¶m

Am{U ‘mH©$a Zo H$mncoë¶m ‘wimÀ¶m Q>moH$mda
IwU H$am.

- ‘mJrc H¥$Vr Ho$ë¶m à‘mUo Ë¶m H$m§Úmcm
nwÝhm ~mQ>crV Ë¶mM n«H$mao R>odm.

- ¶m à¶moJmg 4-5 {Xdgmn¶ªV VgoM Mmcw
R>odm. ~mQ>cr‘Ü¶o nmÊ¶mÀ¶m nmVirMr
H$miOr ¿¶mdr H$maU ‘wi nmÊ¶mV ~wSw>Z
Agco nm{hOo.

• gd© àH$maMr ‘wi EH$ gmaIo dmT>VmV H$m?
• H$mncoë¶m ‘wim ‘Ü¶o H$m¶ KS>co?
• H$mncoco Am{U Z H$mncoë¶m ‘wim ‘Ü¶o

H$m¶ KS>co? Vwåhr ñdV: AZŵ dcoco ~Xc
{chm?

‘wimÀ¶m Q>moH$m‘Ü¶o noetMr EH$ {d{eð> aMZm
AgVo, åhUwZ AmnU ‘wimcm H$mnco AgVm
‘wimMr dmT> Wm§~Vo ho ¶m à¶moJmdéZ {gÜX
hmoVo.

noer ¶m g‘whm‘Ü¶o AgVmV ho Amnë¶mcm
{ZarjUmÛmao H$iVo. EH$ gmaIr g§aMZm
AgUmar H$mo{fH$m EH$m g‘whm‘Ü¶o AgVmV Oo
gd© EH$ gmaIo H$m‘ H$aVmV. Aem EH$
n«H$maÀ¶m H$mo{fH$m g‘whm§g CÎmr (Tissues)
Ago åhUVmV.
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 EHo$ {Xder harVm Am{U cVm ~mJoV Joco.
{VWo EH$ ‘mir ~mJoVrc JdVmÀ¶m e|S>rMm
^mJ H$mnV {Xgco. {Vbm Amboë¶m e§H$m§Mo
{ZdmaU ‘mù¶mer g§dmX gmYyZ Ho$bm.
¶m§À¶m ‘Yrc g§dmX¶m§À¶m ‘Yrc g§dmX¶m§À¶m ‘Yrc g§dmX¶m§À¶m ‘Yrc g§dmX¶m§À¶m ‘Yrc g§dmX

"" JdVmMr e§oS>r Aem àH$mao H$mnë¶mZo Vo
H$go dmT>VmV?''
Vmo åhUmcm, "" Ë¶mMm ~mOwZm Z{dZ ’$m§Xr
’w$Q>VmV''
Z§Va Vr {VWwZ XþgarH$S>o Jocr. {VWo Xþgam
ì¶³Vr amonQ>çm§Zm nmUr XoV hmoVm Am{U
Ë¶mcm {dMmaco,
"" Vwåhr amonQ>çm§Zm H$m nmUr XoV AmhmV''
"" ¶m amonQ>çm§Zm cdH$a nmZ ’w$Q>VmV''
Ago Vmo åhUmcm.

h[aVmÀ¶m S>mo³¶mV Xþgam àíZ CØdcm ""
nmZ H$em àH$mao ¶oVmV? Vwåhmcm ¶mMo H$maU
‘m{hV Amho H$m¶?

dZñnVr ‘Ü¶o dmT> Zï> Pmcoë¶m ^mJmMo
{Z‘m©U Am{U BVa H$m¶© H$aÊ¶mgmR>r ‘XV
H$aÊ¶mè¶m CVr g§~§Yr ‘m{hVr {‘idw ¶m.

dZñnVr CVrVrb àH$ma…-dZñnVr CVrVrb àH$ma…-dZñnVr CVrVrb àH$ma…-dZñnVr CVrVrb àH$ma…-dZñnVr CVrVrb àH$ma…-
dZñnVr ‘Ü¶o 4 àH$maÀ¶m ‘w»¶ CVr

AgVmV. Vo Imcrc àH$mao {d^m{OV Ho$ë¶m
Joë¶m AmhoV.
• nwU© dmT>H$aÊ¶mgmR>r Am{U nwZ{Z‘uU

H$aÊ¶mgmR>r Cn¶moJr CÎmrZm§ "{d^mÁ¶ CVr'

Meristematic tissues åhUVmV
• ~mø Wa {Z‘m©U H$aUmè¶m CÎmrcm ËdMm

CÎmr Dermal tissues åhUVmV.
• Odi nmg d¥úmmMm XohmMm g§nwU© ̂ mJ {Z‘m©U

H$aUmao CÎmr, BVa CÎmrZm gwa{úmV R>odUmè¶m
CÎmrZm AZwg§YmZ CÎmr Ground tissues
åhUVmV.

•  nXmWm©Mo n[adhZ H$aÊ¶mgmR>r ‘XV
H$aUmè¶m CÎmr§Zm n[adhZ CÎmr  Vascular
tissues åhUVmV.
¶mÀ¶m AmYr Vwåhr H$mhr àH$maÀ¶m CÎmrMo

[Z[aúmU Ho$cmV. doJdoJù¶m àH$maÀ¶m dZñnVr
CÎmrMr ‘m{hVr {‘idÊ¶mgmR>r Amnë¶mcm
dZñnVr ^mJmMo H$mn KoD$Z ñbmBS> V¶ma
H$aÊ¶mMr nÜXV ‘m{hV AgUo Amdí¶H$ Amho.
¶mH$[aVm nmR>m Z§VaMr gyMr nhm. (nmZ H«$.23)
1. {d^mÁ¶ 1. {d^mÁ¶ 1. {d^mÁ¶ 1. {d^mÁ¶ 1. {d^mÁ¶ CÎmrCÎmrCÎmrCÎmrCÎmr     Meristematic tissues

a§JrV ImoS>mÀ¶m Q>moH$mMm Cä¶m N>oXmMr AmH¥$Vr

AmH¥$Vr -5 H$m§ÚmÀ¶m ‘wim‘Ü¶o dmT>AmH¥$Vr -5 H$m§ÚmÀ¶m ‘wim‘Ü¶o dmT>AmH¥$Vr -5 H$m§ÚmÀ¶m ‘wim‘Ü¶o dmT>AmH¥$Vr -5 H$m§ÚmÀ¶m ‘wim‘Ü¶o dmT>AmH¥$Vr -5 H$m§ÚmÀ¶m ‘wim‘Ü¶o dmT>

apical meristem

lateral meristem

intercalary
meristem

Imcr {Xë¶m Jocr Amho. {ZarjU H$am.

AmH¥$Vr -6 ImoS>mÀ¶m Q>moH$mMm C^m N>oXAmH¥$Vr -6 ImoS>mÀ¶m Q>moH$mMm C^m N>oXAmH¥$Vr -6 ImoS>mÀ¶m Q>moH$mMm C^m N>oXAmH¥$Vr -6 ImoS>mÀ¶m Q>moH$mMm C^m N>oXAmH¥$Vr -6 ImoS>mÀ¶m Q>moH$mMm C^m N>oX
(((((LS)))))

darc AmH¥$Vr ìXmao ImoS>mÀ¶m Q>moH$mÀ¶m
^mJmV ~mOwg Am{U BVa CÎmr À¶m Wam‘Ü¶o
{d^mÁ¶ CÎmr AgVmV Ago Amnë¶m cúmmV
¶oVo. Q>moH$m‘Ü¶o AgUmar {d^mÁ¶ CÎmr Á¶m‘wio
cm§~r ‘Ü¶o dmT> KS>dwZ AmUUmè¶m CÎmrcm
AJ« {d^mÁ¶ CÎmr (apical meristematic
tissuses) åhUVmV.
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   H$mofrH$m§Mr g§aMZmH$mofrH$m§Mr g§aMZmH$mofrH$m§Mr g§aMZmH$mofrH$m§Mr g§aMZmH$mofrH$m§Mr g§aMZm ImoS>mMo Q>moH$ImoS>mMo Q>moH$ImoS>mMo Q>moH$ImoS>mMo Q>moH$ImoS>mMo Q>moH$ ‘wimMo Q>moH$‘wimMo Q>moH$‘wimMo Q>moH$‘wimMo Q>moH$‘wimMo Q>moH$
Q>moH$mMm ^mJ
~mOwMm ^mJ
’§$mXr ’w$Q>Ê¶mMm ^mJ

nmíd©̂ mJmÀ¶m Q>moH$mda g^modVmc AgUmè¶m
CÎmr Im§oS>mÀ¶m ^mJm§Zm OÝ‘ XoUmè¶m C{VZm
nmíd© {d^mÁ¶ CÎmr  lateral meristematic
tissues Ago åhUVmV.

’$m§Xr ’w$Q>Ê¶mÀ¶m ̂ mJ nmZ ’w$Q>Ê¶mÀ¶m ̂ mJ
qH$dm ’w$cmMo XoR> {ZKUmam ^mJ ¶mgmR>r Or
OmJm AgVo Ë¶m OmJo‘Ü¶o AgUmè¶m {d^mÁ¶
CÎm r cm ‘Ü¶ñW CÎm r( intercalary
meristematic ) åhUVmV. ¶mcmM Ho$å~r¶‘
( Cambium) gwÜXm åhUVmV.
‘wimÀ¶m Q>moH$m‘Ü¶o AgUmè¶m CÎmr ~Ôc ‘m{hVr
¶m AmYrM KoVcr Amho.

Vº$m -2Vº$m -2Vº$m -2Vº$m -2Vº$m -2

darc CÎmr Amnë¶mcm ‘wimÀ¶m Q>moH$mV
AmT>iVmV H$m¶?

H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6

ImoS>mÀ¶m Q>moH$mMr Am{U ‘wimÀ¶m Q>moH$mMr VwcZm
Ho$cr AgVm {d^mÁ¶ CÎmr H$moUH$moUVo ^oX
AmT>iVmV.

darc {Xcoë¶m ImoS> Am{U ‘wimÀ¶m
AmH¥$VrMo {Z[aúmU H$am Vwwåhmcm AmT>iUmao ’$aH$
Am{U gmå¶ Imcrc Vº$m -2 ‘Ü¶o Xe©dm.

¶m gd© Jmoð>r déZ Amnë¶mcm ‘m{hV hmoVo.
ImoS>mÀ¶m Am{U ‘wimÀ¶m Q>moH$mÀ¶m ^mJmV
doJdoJù¶m àH$maMm {d^mÁ¶ C{V AgVmV.

 {d^mÁ¶ CÎmr ‘Yrc noer ¶m àH$mao
AgVmV.

- AmH$mamZo chmZ Am{U nmVi noer {^ÎmrHo$Zo
{Z‘uV AgVmV.

- ¶m ‘Ü¶o ñnîQ>nUo {XgUmao H|$ÐH$ Am{U
Amdí¶H$ Agcoco gm¶Q>moßcmñ‘ AgVmV.

- H$mofrH$m ‘Ü¶o [aH$må¶m OmJ ZgwZ Odi
Odi AgVmV.

- gVV {d^mOZ nmdV AgVmV.
Xþgè¶m àH$maÀ¶m CÎmr ~Ôc ‘m{hVr KoD$

¶m.

H$m¶©H¥$Vr- 7H$m¶©H¥$Vr- 7H$m¶©H¥$Vr- 7H$m¶©H¥$Vr- 7H$m¶©H¥$Vr- 7

{ìXXc dZñnVr ImoS>m‘Yrc CVr{ìXXc dZñnVr ImoS>m‘Yrc CVr{ìXXc dZñnVr ImoS>m‘Yrc CVr{ìXXc dZñnVr ImoS>m‘Yrc CVr{ìXXc dZñnVr ImoS>m‘Yrc CVr
• pìXXc ImoS>mÀ¶m AmS>dm N>oX KoD$Z Ë¶mMo

EH$ ñcmBS> V¶ma H$am.

• gwú‘XeuÀ¶m gmhmæ¶mZo {Z[aúmU H$am.
• {XgUmar à{V‘oMr AmH¥$Vr aoImQ>m, Zmdo Úm.
• Imcrc {Xcoë¶m AmH¥$Vr VwcZm H$am.

AmH¥$Vr -7 pìXXc ImoS> AmS>dm N>oX - CÎmrAmH¥$Vr -7 pìXXc ImoS> AmS>dm N>oX - CÎmrAmH¥$Vr -7 pìXXc ImoS> AmS>dm N>oX - CÎmrAmH¥$Vr -7 pìXXc ImoS> AmS>dm N>oX - CÎmrAmH¥$Vr -7 pìXXc ImoS> AmS>dm N>oX - CÎmr
• darc AmH¥$Vr‘Yrc CÎmr Am{U ImoS>mÀ¶m

Q>moH$mV AgUmè¶m CÎmr‘Ü¶o H$moUVo gmå¶
{XgVo?

• {XgUmè¶m gd© H$mo{fH$m AmH$mamZo gma»¶m
AmhoV H$m¶?

{d^mÁ¶ CÎmr{d^mÁ¶ CÎmr{d^mÁ¶ CÎmr{d^mÁ¶ CÎmr{d^mÁ¶ CÎmr

n[adhU CÎmrn[adhU CÎmrn[adhU CÎmrn[adhU CÎmrn[adhU CÎmr

AZwg§YmZ CÎmrAZwg§YmZ CÎmrAZwg§YmZ CÎmrAZwg§YmZ CÎmrAZwg§YmZ CÎmr

ËdMm CÎmrËdMm CÎmrËdMm CÎmrËdMm CÎmrËdMm CÎmr
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• hiwZo hm ^mJ nmZmnmgwZ doJim H$éZ ¶m
WamMo {Z[aúmU gwú‘XeuÀ¶m gmhmæ¶mZo H$am.
ñcmBS> V¶ma H$am.

Ë¶mdarc noerÀ¶m aMZoMo {Z[aúmU H$am
gd© noer EH$ gma»¶m Amho H$m¶? Ë¶m noet‘Ü¶o
H$gë¶m àH$maÀ¶m [aH$må¶m OmJm AmT>iV AmhoV
H$m¶?

¶m H¥$Vr ìXmao Amnë¶mcm dZñnVr
‘Yrc ËdMm C{V~Ôc ‘m{hVr {‘iVo.

ËdMm C{V hr C{VÀ¶m EH$m WamZo
~Zcocr Amho, Á¶m‘Ü¶o AZoH$ àH$maÀ¶m
H$mo{fH$m AgVmV. ¶m H$mo{fH$mÀ¶m H$m¶© Am{U
ñWmZmdéZ Ë¶mMo {d^mOZ Pmco. ¶m C{V
{VZ àH$maÀ¶m AmhoV. ~mø AmdaU, ~mø
ËdMm epidermis ‘Ü¶ñV ËdMm mesodermis
Am{U A§Va ËdMm endodermis.

{d^mÁ¶ C{V‘Yrc noerÀ¶m {^ÎmrHo$À¶m
VwcZoV ËdMm C{VÀ¶m {^ÎmrH$m OmS> AgVmV
dmid§Q> àXoemVrc dZñnVr‘Ü¶o H$mo{fH$mÀ¶m
{^ÎmrH$m OmñV OmS> Am{U {MH$Q> AgVmV.
nmZmÀ¶m EnrS>‘ug Wam ‘Ü¶o gwú‘ {N>Ð
{XgVmV. ¶m {N>Ðm§Zm nU© {N>Ð åhUVmV. nU©
{N>Ð XmoZ ‘wÌqnS>mÀ¶m AmH$mamÀ¶m H$mo{fH$m
ìXmao ~Zcoco AgVo. ¶m H$mo{fH$mZm aúmH$
H$mo{fH$m åhUVmV. ‘wimÀ¶m H$mo{fH$mda cm§~
Ho$gmgmaIo ^mJ AgVmV ¶m§Zm ‘wimMo Ho$g
åhUVmV.

AmH¥$Vr -8 [a¶moMo nmZ- ËdMm CÎmrAmH¥$Vr -8 [a¶moMo nmZ- ËdMm CÎmrAmH¥$Vr -8 [a¶moMo nmZ- ËdMm CÎmrAmH¥$Vr -8 [a¶moMo nmZ- ËdMm CÎmrAmH¥$Vr -8 [a¶moMo nmZ- ËdMm CÎmr

• darc AmH¥$Vr‘Ü¶o doJdoJù¶m aMZoÀ¶m {H$Vr
àH$maÀ¶m H$mo{fH$m {XgV Amho?

{d^mÁ¶ C{V ~Ôc Vwåhmcm Am{YM ‘m{hV
Amho . AmVm AmnU Xþgè¶m àH$maÀ¶m ‘moR>çm
C{VMm Aä¶mg H$é ¶m. ¶m ‘Ü¶o ËdMm C{V,
AmYma CVr, n[adhZ C{V, ¶m gd© CVr
{d^mÁ¶ C{V ‘Yrc H$mofrH$m nmgwZ dmT> Am{U
gwYmaUoÀ¶m ([ano¶a) doiog {Z‘m©U hmoVmV.

 2. ËdMm C{V ËdMm C{V ËdMm C{V ËdMm C{V ËdMm C{V Dermal Tissue:

• ImoS>mÀ¶m AmS>ì¶m N>oXmÀ¶m ~mhoarc
AmdaUmV H$m oUË¶m àH$maMo {Z‘m©U
{XgVmV?

dZñnVrÀ¶m g§nwU© n¥îR>̂ mJm g^modVmcr
ËdMm C{V AgVo.

Imcrc H$m¶©H¥$Vr ìXmao ËdMm C{V Mo
OdiwZ {Z[aúmU H$é ¶m.

H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8

[a¶moMo nmZ- ËdMm C{V[a¶moMo nmZ- ËdMm C{V[a¶moMo nmZ- ËdMm C{V[a¶moMo nmZ- ËdMm C{V[a¶moMo nmZ- ËdMm C{V
- {dS>çmMo qH$dm [a¶mo dZñnVrMo VmOo nmZ

¿¶m.
- EH$mM PQ>³¶mV nmZmcm ’$mS>m. nmZmÀ¶m

Q>moH$mÀ¶m ^mJmV nm§T>am Wa {Xgob.

Stomatal Aperture
Inner Wall

Guard Cells

Cuter Wall

Epidermal Cells

Chloroplasts

Stomata
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~m^wi, H$Sw>qc~ ¶m gma»¶m PmS>çmÀ¶m
ImoS>mda {MH$Q> {S>§H$ AgVmo. Vo H$m¶ AgVo?
hm qS>H$ Hw$Rw>Z ~mhoa nS>Vmo.

 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¶?

CËgO©H$ nXmW© qH$dm OmñV à‘mUmV AgUmao
nmofH$ nXmW© ómdH$ nXmW© ¶m gma»¶m nXmWmªZm
AZoH$ énm‘Ü¶o H$mofrH$m ‘Ü¶o gmR>dwZ R>odÊ¶mMr
úm‘Vm dZñnVr ‘Ü¶o AgVo. qS>H$ AgUmè¶m
dZñnVr‘Ü¶o ~møWam‘YwZ qS>H$ ódrV hmoVmo.

~mô¶ Wa nmÊ¶mMo KQ>, ¶m§{ÌH$ hmZr
Ogo H$s, ’$m§Úm§Mo VwQ>Uo AWdm {d^mOZ hmoUo,
VgoM gwú‘{OdmUw À¶m g§H«$‘U qH$dm amoJCËnÞ
H$aUmè¶m {OdmUw nmgwZ dZñnVrMo aúmU H$aVo.
‘moR>çm d¥úmm‘Ü¶o ËdMm C{VMo AZoH$ Wa ~mø
AmdaUmda (E{nS>‘ug) {Z‘m©U hmoVmV Am{U
¶m Wamcm gmc ( bark) Ago åhUVmV.

nU© {N>Ð Am{U ‘wimdarc Ho$g ho ËdMm

C{VMmM EH$ ^mJ Amho Á¶mÀ¶m ìXmao dm¶wMo
AXcm~Xc Am{U Ë¶mM àH$mao nmUr Am{U
IZrO cdUmMo emofU hmoVo. ¶m C{V‘Yrc
H$mhr noer àH$me g§ícofU {H«$¶o‘Ü¶o XoIrb
^mJ KoVmV.
3. AmYma CÎmr 3. AmYma CÎmr 3. AmYma CÎmr 3. AmYma CÎmr 3. AmYma CÎmr Ground Tissue:

ImoS>mÀ¶m AmS>ì¶m N>oXmV AmYma noet CVr
~Ôc ‘m{hVr {‘iVo. Vwåhr ~KrVcoë¶m
ImoS>mÀ¶m Q>r.Eg. ‘Yrc noer§À¶m aMZoMr

AmH¥$Vr H$mT>m. Vwåhmg noer ‘moR>çm Am{U ñnï>>
H|$ÐH$ Agcoë¶m {XgVmV.

¶m àH$maÀ¶m noer AmYma C{V {Z‘m©U
H$aVmV. dZñnVrÀ¶m ImoS>mMo OmñV ^mJ ¶m
C{VìXmao {Z‘uV Pmcocm Amho. Amhma gmR>{dUo
Am{U dZñnVrcm ^m¡{VH$ AmYma XoÊ¶mgmR>r
AmYma C{V ghmæ¶ H$arV AgVo. {VZ àH$maÀ¶m
AmYma C{V AmhoV. ß¶m°aoZH$mB‘m, H$moboZH$mB‘m
Am{U ñboaoZH$mB‘m.

ß¶maoZH$mB©‘m (‘¥Xþ CÎmr) ¶mVrc noer ‘D$
nmVi {^ÎmrH$m Am{U {T>ë¶m àH$mao Owicoë¶m
AgVmV. Á¶m ß¶maoZH$mB‘m ‘Ü¶o harVcdH$
AmT>iVo Ë¶m ß¶maoZH$mB‘m cm ³cmoaoZH$mB©‘m
åhUVmV. OmñV à‘mUmV hdoMo [aº$ àXoe
AmT>iUmè¶m ß¶maoZH$mB‘m EaoZH$mB©‘m åhUVmV.
nmUr qH$dm Amhma nXmW© qH$dm ì¶W© nXmW©
gmR>dwZ R>odUmè¶m C{Vcm gmR>dU CÎmr “Storage
Tissue” åhUVmV.

ß¶maoZH$mB‘mMr VwcZm Ho$cr AgVm H$mobooZ
H$mB©‘m (Collenchyma tissues) CÎmr ‘Yrc
noer X¥T>> {^ÎmrH$m Am{U AmH$mamZo cm§~ AgVmV.

{Vgam C{VMm àH$ma åhUOo ñHo$boaoZH$mB©‘m
(sclerenchyma ) ¶m CÎmrÀ¶m noer ÑT>>
{^ÎmrH$m ìXmao Am{U OdiOdi AgVmV Am{U
¶m§À¶m‘Ü¶o [aH$m‘m àXoe ZgVmo. ËdMm CVrer
VwbZm Ho$ë¶mg AZwg§YmZ CVr ¶m doJdoJù¶m
àH$maÀ¶m AmhoV. Ë¶mn¡H$s H$m§hr àH$meg§íbofU
{H$«¶oV ‘XV H$aVmV.

H$mhr doJidoJù¶m ImoS>m ‘Yrc AmYma
CÎmrMo {Z[aúmU H$é ¶m.

AmH¥$Vr -9 AmYma CÎmrMo noerAmH¥$Vr -9 AmYma CÎmrMo noerAmH¥$Vr -9 AmYma CÎmrMo noerAmH¥$Vr -9 AmYma CÎmrMo noerAmH¥$Vr -9 AmYma CÎmrMo noer
Parenchyma Collenchyma Sclerenchyma
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Chlorenchyma Arenchyma           Storage Tissue

Vwwåhmcm ‘m{hV Amho H$m¶?Vwwåhmcm ‘m{hV Amho H$m¶?Vwwåhmcm ‘m{hV Amho H$m¶?Vwwåhmcm ‘m{hV Amho H$m¶?Vwwåhmcm ‘m{hV Amho H$m¶?
Zo‘mh J«rìh(Nehemiah Grew (1641-1712)  hm EH$

Am¡fY Vk homVm. am¶c gmogm¶Q>r> c§S>Z Royal Society,
London À¶m ga{MQ>Urg nXmMm H$m¶©̂ ma gm§̂ micm hmoVm. 1664
‘Ü¶o Ë¶mZo dZñnVrÀ¶m A§Va aMZoda Aä¶mg H$aÊ¶mg gwédmV Ho$br.

àË¶oH$ dZñnVr XmoZ àH$maÀ¶m g|Ðr¶ ^mJoV {Z‘m©U
Pmcoco AgVmV EH  pithy Am{U Xþgam ̂ mJ {c¾r¶‘ ligneous
Agm àW‘ emoY cmdcm.

 pithy  ^mJmcm {J«ìh Zo nm°a§H$mB©‘m åhUwZ Zm‘H$aU
“parenchyma” Ho$co. {J«ìh Zo dZñnVr‘Yrc CÎmrMm Aä¶mg
H$éZ B.g. 1682 ‘Ü¶o Ë¶mZo AZmQ>‘r Am°’$ ßcm§Q²>g ‘Anatomy
of Plants’ ZmdmÀ¶m nwñVH$mMo àH$meZ Ho$co

4. n[adhZ CÎmr 4. n[adhZ CÎmr 4. n[adhZ CÎmr 4. n[adhZ CÎmr 4. n[adhZ CÎmr  Vascular Tissue:

‘wio O‘rZr‘YwZ nmUr emofU H$éZ
dZñnVrÀ¶m gd© ^mJm§Zm nmohM{dVo ho
Amnë¶mcm ‘m{hV Amho. dZñnVr Amncm
Amhma nmZ Am{U BVa {haì¶m ̂ mJm‘Ü¶o {Z‘m©U
H$éZ dZñnVrÀ¶m gd© ^mJm§Zm nmohM{dVo.

transportation {H«$¶o ‘Ü¶o ^mJ KoUmè¶m
C{V~Ôc ‘m{hVr KoD$ ¶m.

7 ì¶m dJm©V dZñnVr Am{U Amhma ¶m
YS>çmV ‘Ü¶o EH$ dZñnVr‘Ü¶o n[admhZ
{df¶mda EH$ à¶moJ Ho$cm hmoVm. ¶m à¶moJm‘Ü¶o
cmc a§JmÀ¶m nmÊ¶mV EImÚm dZñnVrcm R>odco

AgVm Ë¶m dZñnVrMm H$mhr ^mJ cmc a§JmV
~XcmVmo. EH$ chmZ dZñnVr KoD$Z Ë¶mMo
‘wi cmca§JmÀ¶m nmÊ¶mV R>oD$Z hm à¶moJ nwÝhm
H$am. ¶mcm XmoZ VmgmgmR>r ~mOwcm R>odm. ¶m
a§JrV ImoS>mMm AmS>dm N>oX Úm Ë¶mMr EH$
ñcmBS> V¶ma H$éZ gwú‘Xeu ìXmao {Z[aúmU
H$am.
• a§JrV nmÊ¶mMo n[adhZ H$aÊ¶mgmR>r

dZñnVrVrc H$moUVm ^mJ ghæ¶ H$aVmo?
• dZñnVrVrc Ë¶m ^mJmMr AmH¥$Vr H$mT>m.

Am{U cmc a§JmV {XgUmè¶m ^mJmbm IwU
H$am.

H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9
³cmoaoZH$mB‘m, EaoZH$mB‘m, gmR>dU C{V, Mo ñcmBS> VwåhÀ¶m à¶moJ emioVwZ Jmoim H$am Am{U gwú‘XeuÀ¶m
gmhmæ¶mZo ¶m C{VMo {Z[aúmU H$éZ Ë¶mMo JwUY‘© Am{U ̂ oX Vw‘À¶m dhrV ZmoX§ H$am.

Nehemiah Grew
(1641-1712)

AmH¥$Vr -10AmH¥$Vr -10AmH¥$Vr -10AmH¥$Vr -10AmH¥$Vr -10
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• darc {Z[aúmUmdéZ Vw‘Mm eodQ>Mm {ZH$mc H$m¶ Amho?
n[adhZ {H«$¶oV ^mJ KoUmè¶m CÎmrcm dñHw$cma(Vascular )CÎmr åhUVmV. hr C{V AZoH$

àH$maÀ¶m H$mofrH$m ìXmao {Z‘uV Pmcocr AgVo Ë¶m noer {d{eï> AmH$mamV dgcoë¶m AgVmV.

cmc a§JmV {XgUmè¶m ^mJmcm Xmc CÎmr
(Xylem tissues) åhUVmV Am{U Ë¶mÀ¶m
H$mR>r Agcocr (AmH¥$Vr 12) CÎmrcm nmofH$
CÎmr (Phloem tissues) åhUVmV. ‘wimnmgwZ
ImoS>mcm nXmWm©Mo n[adhZ H$aÊ¶mgmR>r PmBc‘
CÎmr ghmæ¶ H$aVmV. àH$me g§ícofU ìXmao
CËnÞ Pmcoco nXmW© dZñnVrÀ¶m BVa ̂ mJmcm
admZm H$aÊ¶mgmR>r âcmo¶‘ CÎmr ‘XV H$aVmV.

åhUwZ ¶m CÎmrcm n[adhZ qH$dm H§$S>³Q>rJ
conducting or vascular tissues åhUVmV.
Pm¶c‘ Am{U âcmo¶‘ {‘iwZ ZcrH$m g‘wh
{Z‘m©U H$aVmV.

dmñHw$ca CÎmr dZñnVrcm ¶m§{ÌH$ AmYma
XoVmV.

AmH¥$Vr -12 AmH¥$Vr -12 AmH¥$Vr -12 AmH¥$Vr -12 AmH¥$Vr -12  Different Cells of Xylem and Phloem

epidermis
cortex

pith

xylem

phloem

xylem phloem

trachieds

fibre

XYLEM PHLOEM

vessel

companion

sieve sieve

sieve

AmH¥$Vr -11 ImoS>mMm AS>dm N>oXAmH¥$Vr -11 ImoS>mMm AS>dm N>oXAmH¥$Vr -11 ImoS>mMm AS>dm N>oXAmH¥$Vr -11 ImoS>mMm AS>dm N>oXAmH¥$Vr -11 ImoS>mMm AS>dm N>oX

Xylem
Phloem

Vascular
bundle

SCERT T
ELA

NGANA



Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20 21

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

PmBc‘ ‘Ü¶o cm§~ Z{cH$m gmaIo H$mo{fH$m
Q>çw~cma dogc(tubular vessels)’$m¶~g© (
fibres) ß¶maoZH$mB‘m AgVo. âcmo¶‘‘Ü¶o cm§~
{gd H$mo{fH$m(sieve cells) {gd ZcrH$m
H§$no{Z¶Z noer( companion cells) V§Vw
(fibres ) Am{U ß¶maoZH$mB‘m AgVmV.

Vwåhmcm ‘m{hV Amho H$m¶? dZñnVr ‘Ü¶o

AgUmao n[adhZ CÎmr  Iwn C§Mr n¶ªV nmÊ¶mcm
nmR>dw eH$VmV. {ZcJrarÀ¶m d¥j§m‘Ü¶o 200
’w$Q> C§Mrn¶ªV Am{U cmcM§XZ d¥úmm‘Ü¶o330
’w$Q> C§Mr n¶§©V nmUr nmohM{dVo.

¶m nmR>¶m§em ‘Ü¶o dZñnVr ‘Ü¶o {d{dY
àH$maÀ¶m CÎmr AgVmV Am{U Vo Ë¶m§À¶m {d{eð>
àH$maÀ¶m aMZoZwgma H$m¶© H$aVmV. ¶m {df¶mMm
Aä¶mg Ho$cm.

C{V(C{V(C{V(C{V(C{V(Tissue) ‘oarñ‘m°Q>rH$ C{V, {d^mÁ¶ CÎmr,) ‘oarñ‘m°Q>rH$ C{V, {d^mÁ¶ CÎmr,) ‘oarñ‘m°Q>rH$ C{V, {d^mÁ¶ CÎmr,) ‘oarñ‘m°Q>rH$ C{V, {d^mÁ¶ CÎmr,) ‘oarñ‘m°Q>rH$ C{V, {d^mÁ¶ CÎmr,  AJ« {d^mÁ¶ C{V, nmíd© {d^$mÁ¶AJ« {d^mÁ¶ C{V, nmíd© {d^$mÁ¶AJ« {d^mÁ¶ C{V, nmíd© {d^$mÁ¶AJ« {d^mÁ¶ C{V, nmíd© {d^$mÁ¶AJ« {d^mÁ¶ C{V, nmíd© {d^$mÁ¶
C{V, ‘Ü¶ñW C{V, ËdMm CV{, ~mø ËdMm gmc, AZwg§YmZ CÎmr, ß¶maoZH$mB‘m,C{V, ‘Ü¶ñW C{V, ËdMm CV{, ~mø ËdMm gmc, AZwg§YmZ CÎmr, ß¶maoZH$mB‘m,C{V, ‘Ü¶ñW C{V, ËdMm CV{, ~mø ËdMm gmc, AZwg§YmZ CÎmr, ß¶maoZH$mB‘m,C{V, ‘Ü¶ñW C{V, ËdMm CV{, ~mø ËdMm gmc, AZwg§YmZ CÎmr, ß¶maoZH$mB‘m,C{V, ‘Ü¶ñW C{V, ËdMm CV{, ~mø ËdMm gmc, AZwg§YmZ CÎmr, ß¶maoZH$mB‘m,
H$moboZH$mB‘m, ñ³bo$ëZoaoZ H$mB‘m, d°ñHw$ba C{V, Pm¶b‘, âbmo¶Z, d°ñHw$ba ~§S>ëg,H$moboZH$mB‘m, ñ³bo$ëZoaoZ H$mB‘m, d°ñHw$ba C{V, Pm¶b‘, âbmo¶Z, d°ñHw$ba ~§S>ëg,H$moboZH$mB‘m, ñ³bo$ëZoaoZ H$mB‘m, d°ñHw$ba C{V, Pm¶b‘, âbmo¶Z, d°ñHw$ba ~§S>ëg,H$moboZH$mB‘m, ñ³bo$ëZoaoZ H$mB‘m, d°ñHw$ba C{V, Pm¶b‘, âbmo¶Z, d°ñHw$ba ~§S>ëg,H$moboZH$mB‘m, ñ³bo$ëZoaoZ H$mB‘m, d°ñHw$ba C{V, Pm¶b‘, âbmo¶Z, d°ñHw$ba ~§S>ëg,
dogrëg, V§Vy, {gd noer, {gd Z{bH$m, H§$ß¶m{Z¶Z noerdogrëg, V§Vy, {gd noer, {gd Z{bH$m, H§$ß¶m{Z¶Z noerdogrëg, V§Vy, {gd noer, {gd Z{bH$m, H§$ß¶m{Z¶Z noerdogrëg, V§Vy, {gd noer, {gd Z{bH$m, H§$ß¶m{Z¶Z noerdogrëg, V§Vy, {gd noer, {gd Z{bH$m, H§$ß¶m{Z¶Z noer

AmnU H$m¶ gwYmaU Ho$crAmnU H$m¶ gwYmaU Ho$crAmnU H$m¶ gwYmaU Ho$crAmnU H$m¶ gwYmaU Ho$crAmnU H$m¶ gwYmaU Ho$cr

Aä¶mgmMo {dñVma H$amAä¶mgmMo {dñVma H$amAä¶mgmMo {dñVma H$amAä¶mgmMo {dñVma H$amAä¶mgmMo {dñVma H$am

gma»¶m AmH$mamÀ¶m noer g‘wh Am{U EH$ gmaIo H$m¶© H$aUmè¶m noer g‘whmg CÎmr
åhUVmV.
‘oarñQ>‘m°Q>rH$ C{V hr {d^mOZ nmdUmar H$mofrH$m ìXmao ~Zcocr AgVo. dZñnVr AJ«̂ mJm‘Ü¶o
AmT>iVo.
‘oarñQ>‘m°Q>rH$ CÎmr VrZ àH$maÀ¶m Amho. 1. AJ« {d^mÁ¶ C{V 2. nmíd© {d^mÁ¶ C{V
3. ‘Ü¶ñW {d^mÁ¶ C{V
dZñnVr ^mJmda AmdaUmÀ¶m énmV AgwZ aúmU H$aUmè¶m C{Vcm ËdMm CVr åhUVmV.
dZñnVrÀ¶m gd© ^mJmVrc A{YH$m§e ^mJ AmYma CÎmr, AZwg§YmZ C{V (Ground tissue
) ìXmao {Z‘uV Pmcocm Amho. dZñnVrcm AmYma XoUo Am{U AmhmamMo gmR>dU H$aUo ho ¶m
CÎmrMo H$m¶©
hr CÎmr {VZ àH$maÀmr Amho.1) nm°aoH$mB‘m 2) H$mo„oZH$mB‘m 3) ñ³coaoZH$mB‘m

nardhZ CÎmr nXmWm©Mo dhZ H$aVo hr CÎmr XmoZ àH$maMo Amho. 1. Pm¶b‘ 2. âcmo¶‘
1. ì¶m»¶m {bhm. (AS1)

- CÎmr (Tissue)
- ‘oarñQ>‘m°Q>rH$ CÎmr (Meristematic tissue)
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- ËdMm CÎmr (Dermal tissue)
2. Imcrc ‘Yrc ’$aH$ ñnï> H$am.(AS1)

- ‘°arñQ>‘°Q>rH$ C{V Am{U AmYma CÎmr
- AJ« {d^mJ (Apical meristem) Am{U nmíd© {d^mÁ¶(lateral meristem)
- ß¶maZH$mB‘m (Parenchyma ) Am{U H$mocZH$mB‘m(collenchyma)
- ñ³coaoZH$mB‘m Sclerenchyma Am{U n°aoZ§H$mB‘m
- PmBc‘(Xylem ) Am{U (âcmo¶‘) phloem
- ~mø ËdMm Epidermis Am{U gmc$( bark)

3. Imcrc {dYmZm§Zm Zmdo Úm.(AS1)

- C{V Á¶m‘wio dZñnVrÀ¶m cm§~r‘Ü¶o dmT> hmoVo,
- dZñnVrÀ¶m g^modVmcr dVw©imH$mamV dmT> KS>{dUmar CÎmr,
- OcMa dZñnVr ‘Ü¶o AgUmè¶m ‘moR>çm dm¶wMo [aH$m‘o ñWmZ
- n°aoZH$mB‘m ‘Yrc nmofH$ nXmW©
- dm¶wMo AXcm~Xc Am{U Q´>m§grnraoeZ(transpiration) gmR>r ‘XV H$aUmar H$mo{fH$m

4. Imcrc ‘Yrc ^oX Am{U gmå¶ {chm.(AS1)

- Xylem Am{U phloem
- {d^mÁ¶ CÎmr(Meristematic tissue )Am{U ËdMm CÎmr( Dermal tissue)

5. H$maUo Úm.(AS1)

- PmBc‘ EH$ g§MmaU CÎmr (conductive tissue) Amho.
- dZñnVrMo aúmU ~mø Wam(Epidermis ) ‘wio hmoVo.

6. ""gmc$ noer dm¶w Am{U nmÊ¶mcm àdmhrV homD$ XoV Zmhr'' H$maU H$m¶?(AS 3)

7. ³cmoaoZH$mB‘m, EoaoZH$mB‘m Am{U H$mocoZ H$mB©‘m ho nm°aZH$mB‘mMo àH$ma Amho n§aVw Ë¶m§Zm
ho {d{eð> Zmd H$m {Xë¶m Joco?(AS 1)

8. ImoS>mÀ¶m AmS>ì¶m N>oXmMr AmH¥$Vr H$mTw>Z ^mJmMr Zmdo {chm?(AS 5)

9. ‘oarñQ>o‘(Meristem),Pm¶c‘( Xylem) Am{U phloem Mo H$m¶© {chm?(AS 1)

10.dZñnVrÀ¶m A§Va {Z‘m©Um~Ôc {Z[aúmU Ho$co AgVm Ë¶mVrc ^mJmMo aMZm Am{U H$m¶©
¶m~Ôc Vw‘Mo H$m¶ ‘V Amho.?(AS 6)

11.dZñnVr‘Yrc CÎmr ~Ôc ‘m{hVr KoÊ¶mgmR>r H$moUH$moUË¶m àH$maMo àíZ {dMmamb?(AS 2)

12.ËdMm CÎmr ~Ôc ‘m{hVr Jmoim H$am. Vo dZñnVrcm H$em àH$mao ‘XV H$aVmV?(AS 4)

13.Vw_À`m n[agamVrc dZñnVrÀ`m dmT>rMo {Z[aúmU H$am? VgoM doJdoJù`m àH$maÀ`m CVr
dZñnVrÀ`m dmT>rgmR>r H$go H$m`© H$aVmV Vo {chm? (AS1)
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¶m nÜXVr‘Ü¶o dZñnVrMo nmVi N>oX KoÊ¶mV ¶oVmV. Imcrc {Xcoë¶m AmH¥$Vr ~Ôc
AmH$cZ H$aÊ¶mgmR>r ghmæ¶ hmoVo.

• n[aÀN>oX KoÊ¶mgmR>r {nM( pith ) nXmWm©Mm AmYma ¿¶mdm. {nM nXmWm©‘Ü¶o EH$ C^m N>oX
H$amdm.

•  n[aN>oXmMr Amdí¶H$Vm Agcocm ^mJ ( ImoS>, ‘wi qH$dm nmZ) ¶m N>oXmÀ¶m ’$Q>r ‘Ü¶o
R>odm.

• C^m N>oX KoÊ¶mgmR>r nXmWm©cm {nM ‘Ü¶o AmS>do àdoe H$amdo.
• AmS>dm N>oX ( transverse section (TS) KoÊ¶mgmR>r nXmWm©cm  pith ‘Ü¶o Cä¶m AmH$mamV

à{dð> H$amdo.
• ãcoS> (aoOa) À¶m ghmæ¶mZo nmVi ^mJ H$amdo.
• nmÊ¶mZo ^acoë¶m dmM ½cmg ‘Ü¶o ho n[aÀN>oX Jmoim H$amdo.
• N>moQ>çm, ‘D$ ~«e À¶m gmhmæ¶mZo EH$ Mm§Jë¶m à{VMm n[aÀN>oX {ZdSw>Z ñcmBS> da R>odmdo
• ¶m da ½crgarZ Mo W|~ Q>mH$mdo.
•  gm’$arZ ìXmao ¶mcm a§JrV H$am.
• gwB© À¶m gmhmæ¶mZo ¶m da H$dañcrn PmH$m.
• A{YH$ à‘mUmV ½crgarZ qH$dm nmUr, a§JrV Ðd Agoc Va ãcmQ>tJ H$mJXmÀ¶m

ghmæ¶mZo H$mTw>Z Q>mH$m.
• Z§Va gwú‘XeuÀ¶m gmhmæ¶mZo ¶mMo {Z{aúmU H$am.

g wMrg wMrg wMrg wMrg wMr
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   (a) Material         (b) Making the pith material (c)  Making slit in the pith material

(d) Cutting specimen to get TS     (e)Inserting the Specimen to get TS (f) Section cutting with blade

(g) Taking the thin section with brush  (h) Keeping the section on the slide    (i) Putting a drop of water,
Glycerin

        (j) Staining with safranin          (k) Covering with cover-slip  (l) Obsere under MicroscopeSCERT T
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¶m AmYrÀ¶m YS>çm‘Ü¶o dZñnVr CVr
~Ôc ‘m{hVr KoVcr. àmÊ¶m‘Ü¶o gwÜXm dZñnVr
gma»¶m 4 àH$maÀ¶m CVr AgVmV H$m? ¶m
{df¶m~Ôc ‘m{hVr KoÊ¶mgmR>r Amnë¶m
g^modVmcrZ àmÊ¶mMo CXm. KoD$ ¶m. dZñnVr
CVr ~Ôc ¶m YS>çmV ‘Ü¶o doJdoJù¶m n«H$maMo
dZñnVr CVr Am{U Ë¶mMo H$m¶© ¶m {df¶mda
MMm© H$aÊ¶mV Amcr. Aem àH$mao àmUr CVr
gwÜXm H$m¶© H$aVo H$m¶?

AZoH$ àH$maMo em[a[aH$ Ad¶d AZoH$ H$m¶©
H$arV AgVmV ho gd© AmnUmg ‘m{hV Amho.

Imbrb gmaUrV Zm|X H$am,Imbrb gmaUrV Zm|X H$am,Imbrb gmaUrV Zm|X H$am,Imbrb gmaUrV Zm|X H$am,Imbrb gmaUrV Zm|X H$am,

Ad¶d H$m¶© H$aÊ¶mgmR>r H$moUVr CVr
Var ‘XV H$aVo H$m¶?
H$em n«H$mao ghmæ¶ H$arV AgVo.
Vw‘À¶m {‘Ìm ~amo~a MMm© H$éZ {chm.
dZñnVr CVr gmaIoM àmÊ¶m‘Ü¶o XoIrb

doJdoJio H$m¶© H$aÊ¶mgmR>r doJdoJù¶m àH$maÀ¶m
CVr AmT>iVmV. H$mhr àH$maÀ¶m CVr àmÊ¶mMo
eara PmH$Ê¶mgmR>r Cn¶wº$ AgVmV. H$m§hr
C{V hmS> Am{U ñZm¶y ¶m§À¶mÛmao hmoUmè¶m
hmbMmcr‘Ü¶o Am{U H$mhr BVa àH$maÀ¶m CVr
‘Ü¶o g§~§Y {Z‘m©U H$aÊ¶mgmR>r ghmæ¶H$
R>aVmV.H$mhr CVr earamV g§dXoZm à{Vñn§XZ
{Z‘m©U H$aÊ¶mMo H$m¶© H$aVmV.

Imcrc H$m¶©H¥$Vr ìXmao C{V~Ôc A{YH$
‘m{hVr KoD$ ¶m.

CÔoe:CÔoe:CÔoe:CÔoe:CÔoe: g§J«hrV Z‘wÝ¶mVrc C{VMr AmoiI
H$aUo.

Adí¶H$ CnH$aU:Adí¶H$ CnH$aU:Adí¶H$ CnH$aU:Adí¶H$ CnH$aU:Adí¶H$ CnH$aU: gwú‘Xeu, ñcmBS>,
gOc h¡S´>m³cmoarH$ Amåc, {M‘Q>m, ~«e

H$m¶©nÜXV: OdiÀ¶m {MH$Z ‘mH}$Q> ‘YwZ
hmS Agcoë¶m ‘m§g noerMm ^mJ Jmoim H$am.
doJdoJù¶m àH$maÀ¶m C{V ~Ôc ‘m{hVr
KoÊ¶mgmR>r doJdoJio à¶moJ H$amdo cmJVo.

EH$ à¶moJ Ho$ë¶mZ§Va AmH¥$Vr H$mT>Uo
Am{U Ë¶m ~Ôc MMm© H$éZ CÎma {chm¶cm
{dgé ZH$m.

¶m ‘m§gnoercm gOc HCl ‘Ü¶o XmoZ
VmgmgmR>r R>odm.
{MH$ZÀ¶m VwH$S>çmdarc ËdMoMm ^mJ
doJim H$am.
¶mMo ̂ mJ {M‘Q>m d ~«eÀ¶m ghmæ¶mZo
ñcmBS> da R>odm
Xþgao EH$ ñcmBS> ¶m da R>oD$Z hiwdma
nUo Xm~m.
gwú‘XeuÀ¶m ghmæ¶mZo ËdMoÀ¶m ̂ mJmMo
{Z[aúmU H$am.
gwú‘XeuìXmao Vwåhmcm {Xgcoë¶m
^mJmMr AmH¥$Vr H$mT>m.

à¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vr

àmUr CVr àmUr CVr àmUr CVr àmUr CVr àmUr CVr Animal Tissue
YS>mYS>mYS>mYS>mYS>m

3

Ad¶d g§ñWm H$m¶©
1. ………………     ...........................
2. ………………     ...........................
3. ………………     ...........................
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Vwåhr H$mT>boë¶m AmH¥$VrMr Imcr {Xcoë¶m
AmH¥$Vrer VwcZm H$am.

VwcZm Imcrc {Xcoë¶m AmH¥$Vrer
H$am.

`m nÜXVrZo Ho$boë¶m {ZarjUmVyZ Vwåhr
\$º$ cmc aº$ noerM AmoiIw eH$Vm. `mMr
da {Xcoë`m AmH¥$Vrer VwcZm H$am. aº$m§V
AmH¥$VrV XmI{dë`mà_mUo gd© noer AgVmV.
nU Vo gwú_Xe©Zr Imcr {XgV Zmhr. `mgmR>r
{d{eï> nÜXVrMr JaO AgVo.  `m gmR>r nwÝhm
OdiÀ`m aº$VnmgUr H|$ÐmV Om, d _m{hVr
Jmoim H$am.

H$m¶©nÜXV-3H$m¶©nÜXV-3H$m¶©nÜXV-3H$m¶©nÜXV-3H$m¶©nÜXV-3

H$m¶©nÜXVr -1 ‘Ü¶o dmnacoë¶m
‘mgmMm VwH$S>m ¿¶m.
{dZoJma qH$dm gOc HCl ‘Ü¶o 2 Vmgm
gmR>r R>odm.
Xþgè¶m {Xder {M‘Q>çmÀ¶m gmhmæ¶mZo
¶m ^mJmcm ñcmBS> da R>odm.
Xwgè¶m ñcmBS> Zo ¶mda hiwdma Xm~
Úm.
nmÊ¶mMo H$m§hr W|~ KmbyZ H$da ñbrn
R>odyZ gwú‘XeuÀ¶m gmhmæ¶mZo ¶m
^mJmMo {Z[aúmU H$am.
gwú‘XeuÀ¶m gmhmæ¶mZo Vwåhmcm
{Xgcoë¶m ^mJmMr AmH¥$Vr H$mT>m.
Am{U Imcrc AmH¥$Vrer VwcZm H$am.

Imcrc àíZm§Mo CÎma ‘m{hV H$am.Imcrc àíZm§Mo CÎma ‘m{hV H$am.Imcrc àíZm§Mo CÎma ‘m{hV H$am.Imcrc àíZm§Mo CÎma ‘m{hV H$am.Imcrc àíZm§Mo CÎma ‘m{hV H$am.
¶m ‘Yrc noer§Mro aMZm H$er Amho?

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -1 Epithelial Tissue

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -2 Blood

AmVm Imcrc àíZmMo CÎma ‘m{hV H$am.
gd© noer EH$gmaIo Amho H$m¶?
Ë¶m§Mo aMZm H$er Amho?
gd© noer Odi Odi Amho H$m¶?
EH$ (ËdMo) gmaIo AmdaU {Z‘m©U
H$arV Amho H$m¶?
noer‘Ü¶o H$mhr [aº$ Amho H$m¶?
ho gd© EH$gma»¶m (ËdMo) ‘Ü¶o
{XgÊ¶mMo H$maU H$m¶? {dMma H$am?
earamÀ¶m A§Va Am{U ~mø ^mJmMo
hr C{V aúmU H$aVo H$m¶?

H$m¶© nÜXVr -2H$m¶© nÜXVr -2H$m¶© nÜXVr -2H$m¶© nÜXVr -2H$m¶© nÜXVr -2
EH$m ewÜX B§Oo³eZMo {Z{S>c(gwB©) ¿¶m
{eúmH$mÀ¶m ‘mJ©Xe©ZmImcr {ZS>rcÀ¶m
ghmæ¶mZo ~moQ>mcm Q>moMwZ 1 Vo 2 W§§o~
aº$ Jmoim H$am.
ñcmBS> KoD$Z Ë¶mda ~moQ> R>oD$Z a³VmMm
W|~ ñcmBS> da ¿¶m.
Xþgè¶m ñcmBS> À¶m gmhmæ¶mZo aº$mcm
KmgwZ ñcmBS> da ngadm.
gwú‘XeuÀ¶m ghmæ¶mZo aº$mMo {Z[aúmU
Vwåhr gwú‘XeuÀ¶m ghmæ¶mZo Ho$boë¶m
{ZarjUmVrb aº$ noetMr AmH¥$Vr
H$mT>m. Vwåhr H$mT>coë¶m AmH¥$VrMor
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ËdMm noer Am{U ñZm¶w noer ‘Ü¶o H$mhr
ôX Amho H$m¶?

H$m¶©nÜXV-4H$m¶©nÜXV-4H$m¶©nÜXV-4H$m¶©nÜXV-4H$m¶©nÜXV-4
Vwåhmcm Oa hmS>mÀ¶m C{VMo {Z[aúmU
H$am¶Mo Agë¶mg hmS>mÀ¶m ^mJm§Zm EH$
{XdgmgmR>r {dZoJa/ gOc ‘Ü¶o R>odm.
ho H$m¶© Vw‘À¶m à¶moJ {dYrMm EH$
{XdgmAmYr H$am. Z§Va ho hmS> Za‘
hmoB©b. Ë¶mZ§Va MmHw$À¶m ghmæ¶m Zo
Za‘ hmS>m§Mm ~marH$ Wa H$mnm Am{U
ñcmBS> da R>odm.
¶m gd© noer ‘Ü¶o H$mhr g§~§Y Amho
H$m¶?
Amnë¶m earamMr hmcMmc H$aÊ¶m gmR>r
¶m CVrMr H$mhr ghmæ¶Vm {‘iVo H$m¶?
¶mdéZ àmÊ¶m‘Ü¶o Mma àH$maÀ¶m C{V
AmT>iVmV.
earamÀ¶m ^mJmcm PmHy$U earamÀ¶m
A§Va Am{U ~mø ̂ mJmMo aúmU H$aUmè¶m
C{Vcm EnrWrcr¶g C{V åhUVmV.
nmoH$i àH$maÀ`m AgwZ Vo _w»`V:
{d{dY ^mJm§Zm, {d{dY nXmW© nwa{dVmV
d AZoH$ ^mJm§Zm AmYma XoD$Z OmoS>VmV.
Aem CVtZm (Connective Tissue)
åhUVmV.
earamÀ¶m hmcMmcr gmR>r H$maUr^wV
AgUmè¶m C{Vcm muscular tissue
åhUVmV.
earamÀ¶m ~mø Am{U A§Va CÔrnUmcm
à{VgmX XoUmè¶m {d{ímð> C{Vcm MoVm
C{V åhUVmV.

darc gd© àH$maÀ¶m C{VMo H$m¶© nÜXV
EH$ gmaIr Amho H$m?
Amnë¶m earam‘Yrc C{V ~Ôc ‘m{hVr
KoD$ ¶m.

Enr{Wcr¶c C{V Enr{Wcr¶c C{V Enr{Wcr¶c C{V Enr{Wcr¶c C{V Enr{Wcr¶c C{V Epithelial Tissue:

( Epi -åhUOo ~mø Theliam - åhUOo noer g‘wh)
EnrWrcr¶ C{V ËdMm, Vm|S>m‘Yrc ~mø

AmdaU aº$dm{hÊ¶mÀ¶m ~mø Wa, ’w$â’$mgm‘Yrc
dm¶w H$mof (alveoli ), ‘wÌqnS>m Vrb Z{bH$m
(kidney tubules) ‘Ü¶o AmT>iVo.

 H$m¶©H¥$Vr-1 H$m¶©H¥$Vr-1 H$m¶©H¥$Vr-1 H$m¶©H¥$Vr-1 H$m¶©H¥$Vr-1
cmH$S>r M‘MmÀ¶m gmhmæ¶mZo Vm|S>m‘Yrc

JmcmMm daMm Wa Jmoim H$am. Am{U gwú‘XeuÀ¶m
gmhæ¶mZo {Z[aúmU H$am. Vw‘À¶m dhr‘Ü¶o Vwåhr
nm{hcocr AmH¥$Vr H$mT>m. ‘mJrb dJm©V AmnU
noerMo {ZarjU Ho$bo Amho. AmVm CVtMo {ZarjU
H$é.

noerMr aMZm H$er Amho?
noer g‘whm‘Ü¶o [aº$ ñWmZ Amho H$m¶?

gnmQ> d nmVi JmXr gmaIr §aMZm AgwZ ZmOwH$
Wa {Z‘m©U H$aUmè¶m C{Vcm EnrWr¶c C{V Idbo
Agbobm(epithelial tissue) åhUVmV. ¶mcmM ñV§̂ mH$ma
EnrWr¶c C{V (squamous epithelium) åhUVmV.
¶m àH$maMr C{V AÞdmhrH$m (oesophagus) Vm|§S>mMm
Wa aº$dmhrÊ¶m‘Yrc A§Va Wa ’w$ñ’w$gm ‘Yrc
dm¶wH$mofrH$m ‘Ü¶o AmT>iVmV. OoWo nXmWm©Mo {ZdS>H$
nÕVrZo n[adhZ na‘r¶o~c (permeable) WamìXmao
KS>Umè¶m ̂ mJmV hr C{V AgVo. (nXmWm©Mo ßcmñ‘m Wa
ìXmao dhZ ¶m YS>m‘Ü¶o  permeability ~Ôc ‘m{hVr H$am).

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -3 Muscle

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -4 Squamous Epithelium
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ËdMo ‘Ü¶o AgUmar EnrWrcr¶c noer
AZoH$ Wam§Zr {Z‘m©U Pmcoë¶m AgVmV. ¶màH$mao
{Z‘m©U Pmcoë¶m C{Vcm Wa¶wº$ ñH$dm‘mog
squamous epithelium åhUVmV.

ËdMo darc EnrWrcr¶c noer AZoH$
Wam§Zr {Z‘m©U hmoÊ¶mMo H$maU H$m¶?
A{V Ja‘ qH$dm W§S> no¶ KoVë¶mg
Vwåhmcm H$m¶ dmQ>Vo?
Vw‘Mr ËdMm Oicr {H|$dm OI‘ Pmë¶mg
H$moUVr C{Vg hmZr nmohMVo?
H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2

à¶moJ emioVrc ³¶w~mBS>c cuboidal
EnrWrcr¶‘ Mr ñcmBS> KoD$Z gwú‘XeuÀ¶m
ghmæ¶mZo {Z[aúmU H$am. AmH¥$Vr H$mT>m. ¶m
CVr ‘Ü¶o noerMr §aMZm H$er Amho? Vwåhmcm
H$m¶ AmT>iwZ ¶oVo?

H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3
g wú‘XeuÀ¶m ghmæ¶mZ o H$m °c‘Zma

(columnar epithelium) CVrMo ñcmB©S>Mo
{Z[aúmU H$am.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -5 Cuboidal Epithelium
_wÌqnS>mÀ`m AmVwZ AmdaU XoUmè`m qH$dm

Z{cH$mÀ`m AmVrb AmdaUmVrb Cuboidal

Epithelieum  AmT>iyZ ¶oVo {deof H$éZ bmi
J§«WtZm `m§{ÌH$ _O~wVr XoVmV.

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¶?
EnrWrc¶c C{V(epithelial tissue)

H$mhr doim C{V ‘Ü¶o KS>r nSw>Z Ë¶mMo é§nmVa
~hþnoer¶ J«§Wr‘Ü¶o hmoVo. åhUwZ ¶m C{Vcm
½cm § Ý¶ ycma EnrWrcr¶‘(granular
epithelium ) Ago åhUVmV.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -6 columnar epithelium

gwú‘XeuÀ¶m ghmæ¶mZo {ZarjU
Ho$boë¶m ^mJm§Mr AmH¥$Vr H$mT>m.
¶m C{V‘Yrc noerMr aMZm H$er
Amh o? n oerÀ¶m ~mø ^mJmda
Ho$gmgmaIo ^mJ Amho H$m¶?

emofZ (absorption ) Am{U ódU
(secretion ) hmoUmè¶m ^mJmV ¶m àH$maMr
noer AmT>iVmV. Aem àH$maMr EnrWrcr¶c
C{V earamÀ¶m H$m oUH$m oUË¶m ^mJmV
AmT>iVmV? {dMma H$am.

ËdMm gwÜXm EH$m àH$ma À¶m EnrWrcr¶c
CVr ìXmao {Z‘m©V Amho H$m¶? ZI qH$dm Ho$g
Hw$Rw >Z ~mhoa nS>VmV. nú¶m ‘Yrc n§I
ganQ>Umè¶m àmÊ¶m‘Yrc, ‘mem, ‘Yrc ñHo$c
(Idbo), ¶m EnrWrcr¶‘ nmgwZM {Z‘m©U
hmoVmV. ¶m namdVuV E{nWrcr¶‘ C{V AmhoV.
¶m~Ôb A{YH$ ‘m{hVr doJdoJù¶m n[ag§ñWoVrb
AZwHw$bZ ¶m nmR>mV KoD$.
H$Zo³Q>tJ C{VH$Zo³Q>tJ C{VH$Zo³Q>tJ C{VH$Zo³Q>tJ C{VH$Zo³Q>tJ C{VConnective tissue:

Vwåhr eara dmH${dco AgVm earamVrc
A§Va^mJ ñWmZm§§Va hmoVmV H$m¶? C{V ìXmao
eara^mJ R>am{dH$ ^mJmV R>am{dH$ AmH$mamV
amhÊ¶mgmR>r Am{U ^mJmMo ñWmZm§ §Va Z
hmoÊ¶mgmR>r H$Zo³Q>rd C{V ghmæ¶ H$aVo. C{V
ñZm¶w Am{U earam^mJmcm OmoS>VmV. åhUwZ
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¶m§Zm (connective tissues) åhUVmV.
H$Zo³Q>rd C{V doJdoJù¶m C{V Am{U eara

^mJm§Zm OmoSw>Z R>odVmV. Am{U EH$ àH$maMm
{d{eð> AmH$ma {Z‘m©U H$aÊ¶mg ‘XV H$aVmV.
EH$m C{V ‘YwZ Xþgè¶m C{V ‘Ü¶o nXmWm©Mo
dhZ H$aÊ¶mgmR>r hr C{V Cn¶wº$ Amho. earamMo
nwZ{Z‘m©U aúmU Am{U ‘oXmMo (fat) Mo gmR>dU
H$aÊ¶mg hr C{V ‘XV H$aVo. doJdoJù¶m
àH$maMo H$m¶© H$aÊ¶mgmR>r doJdoJù¶m àH$maMr
H$Zo³Q>rd CVr AmhoV.

H$m§MoÀ¶m dñVw§Zm Xþa KoD$Z OmÊ¶mgmR>r
AmnU H$m¶ H$aVmo?

doJdoJù¶m C{VZm OmoS>Ê¶mgmR>r Eamocma
C{V(Areolar) åhUVmV. eara ̂ mJm§Zm Ë¶m§À¶m
ñWmZmda pñWa R>odÊ¶mgmR>r ¶m àH$maMr C{V
ghmæ¶Vm H$aVo. ¶m àH$maÀ¶m H$Zo³Q>rd C{V§Zm
’$m¶~«m oãcmñQ>$ noer (fibroblasts) Ago
åhUVmV. ’$m¶~«moãbmñQ> ¶m noer H$Zo³Q>rd
CqV‘Ü¶o OmñV à‘mUmV AgVmV. ¶m noer‘YwZ
EH$ {d{eð> V§Vw‘¶ nXmW© ~mhoa nS>Vmo. Á¶m‘wio
Xþgè¶m àH$maMr CVtZm nH$Sw>Z Ë¶m§À¶m OmJoda
R>odVo. ¶m Ad¶dmVrb noer O»m‘r Pmë¶mg
hr noer O»‘r CqVZm XþéñV H$aVo.

earamVrc ñZm¶y§Zm, hmS>mcm Am{U ËdMocm
¶mM àH$maÀ¶m CVrZo OmoS>coco AgVo. ¶m
àH$maMr C{V aº$dmhrÊ¶mÀ¶m g^modVmbr Am{U
MoVm g§ñWo ‘Ü¶o AmT>iVo.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -7 Areolar Tissue

Fig-8 Adopose
tissue

Yellow elastic
fibres
Phagocyte

White fibres

Fibroblast

Mat cell

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -9 Bone

¶wdH$mÀ¶m VwcZoV d¶ñH$a ‘mUgo W§S>rV OmñV
H$m WaWaVmV? earam‘Ü¶o BÝgwcoQ>a(insulator) gmaIm
nXmW© qH$dm H$m§hr {deof aMZm Agw eH$Vmo Omo
earam‘Yrc CîUVm
~mhoa nSw> XoV Zmhr?

ËdMoÀ¶m Imcr
Am {U eara mÀ¶m
^mJmÀ¶m ‘Ü¶ o
‘ oX(Fat) g §J «h rV
H $aUma r ES > rn m og
(adipose) C{V AgVo.
â¶mQ> ½cmo~wëgI (fat
globules) Z o  ¶ m
C{V‘Yrc n oer
^acoë¶m AgVmV. ¶m‘Ü¶o ‘oX g§J«hUmMo ho EH$
BÝgwcoQ>a Mo H$m¶© H$aVo.

Amnë¶m earam‘Yrc gd© C{V ‘D$ Am{U
JwiJwirV Amho H$m¶?

n¥ð>d§er¶ àmÊ¶m§Zm H$moUË¶m àH$maMr C{V
AmH$ma XoVo?

hmS> ho H$Zo³Q>rd C{VMmM àH$ma Amho. Oo
e[aam‘Ü¶o EH$ àH$maMr {Z‘m©U H$éZ e[aamcm
AmYma XoVo. gd© gñVZ àmÊ¶mVrc AñWr
g§aMZoMr ‘w»¶ {Z‘m©U ¶m n«H$maÀ¶m H$Zo³Q>rd
C{V ìXmao KS>Vo. ¶mg AndmX H$m§hr ‘m§go
CXm. emH©$ ‘mgm

 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$m¶?
hmS> ho H°$ëer¶‘ H$m~m}ZoQ> Am{U

H$°ëer¶‘ ’$mñ’oQ>(calcium phosphate and
calcium carbonate) Zo {Z‘m©U Pmcoco Amho.
CñQ>mogmBS (>osteocytes) ZmdmÀ¶m noer ¶m
IZrOmMo ódU H$aVmV. hmS>mVrc AmVrb nmoH$i
^mJm‘Ü¶o AgUmar ‘D$ noer Á¶m§Zm ~moZ ‘m°amo
åhUVmV ¶mV CQ>mogmBQ> noer AgVmV.
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H$mQ>ucoO(Cartilage ) hr EH$ Xþgè¶m
àH$maMr H$Zo³Q>rd C{V Amho. hmS>mÀ¶m
OmoS>,N>mVrÀ¶m gmnù¶mÀ¶m ApñWÀ¶m Q>moH$mV,
ZmH$mÀ¶m Q>moH$mV, ~mø H$mZm‘Ü¶o (H$U©nmir)
ídmgZcrHo$‘Ü¶o AmT>iVo. n¥ð>d§er¶ àmÊ¶mÀ¶m
Eå~«r¶mo(Embryos )‘Ü¶o AñWr ZgVmV na§Vw
H$mQ>ucoO AgVo. emH©$ ‘mgo ‘Yrc g§nwU© AñWr
ì¶dñWm  H$mQ>ucoO ìXmao ~Zcocr Amho.
H$mQ>u{boO ho Q>UH$ Amho nU hmS>m§à‘mUo Zmhr,

AñWr Am{U ñZm¶wÀ¶m ‘XVr‘wio earamMr
hmcMmc hmoVo ho AmnUmg ‘m{hV Amho. ñZm¶w
AñWtZm H$em àH$mao Owicoco AmhoV?

Q>§oS>Z(Tendon ) hm EH$ H$Zo³Q>rd C{VMm
àH$ma Amho Omo V§VwZoM {Z‘uV hmoVo.

AñWrcm ñZm¶w Q>|S>Z C{V ìXmao Owi>coco
AgVo. ho V§Vw gwÜXm H$mocoJmZ {Z‘m©U Pmbm Amho.

{dMma H$am{dMma H$am{dMma H$am{dMma H$am{dMma H$am
aº$ hr H$Zo³Q>rd C{V Amho. ¶mcm H$Zo³Q>rd

C{V (connective tissue) H$m åhUmVmV?

H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4

Vw‘À¶m emioV EH$m emók qH$dm S>m°³Q>am§Zm
{Z‘§ÌU Úm. aº$mMr g§aMZm Am{U H$m¶© ¶m
{df¶mda Ë¶m§Mo ‘wcmIV ¿¶m. ‘wcmIV KoVo
doiog àíZg§M Vwåhr V¶ma H$am. ¶m ‘wcmIV
Am{U àíZm§Zm {Xocoë¶m CÎmamMm EH$ Ahdmb
V¶ma H$éZ {^Îmrn{ÌHo$da Xe©dm.

AZoH$ àH$maÀ¶m H$Zo³Q>rd C{V§nojm hr
C{V doJir Amho. aº$m‘Ü¶o doJdoJù¶m àH$maMo
noer AgVmV Am{U doJdoJio H$m¶© H$aVmV
aº$m‘Yrc ßcmñ‘m ‘Ü¶o gd© noer Va§JV
AgVmV. noer‘Yrc [aº$ ñWmZmV ^acoë¶m
Ðdmbm ßcmñ‘m åhUVmV. aº$m‘Ü¶o V§Vw‘¶
nXmW© ZgVmV.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -10 Bone

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -11 Cartilage

gm§Ü¶m ‘Ü¶o XmoZ AñWr H$em àH$mao OwS>coco AgVmV
{cJ‘|Q>(Ligament) hr EH$ doJir

H$Zo³Q>rd C{V Amho. Or gm§Ü¶m ‘Ü¶o XmoZ
AñWtZm OmoS>VmV Am{U ¶mo½¶ AmH$ma (pñWVr)
{Z‘m©U H$aVmV. qcJ‘|Q> ho OmñV àH$maÀ¶m
V§VwZo {Z‘m©U hmoVo. H$mocoJm°Z (collagen)
ZmdmÀ¶m n«moQ>rZ Zo ho V§Vw {Z‘m©U hmoVmV.
åhUwZ ho V§Vw OmñV cd{MH$ AgVmV.

Fig-12 Blood cells
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aº$aº$aº$aº$aº$
(AmH¥$Vr 2) aº$ hr XoIrb EH$ C{V

Amho Á¶m‘Ü¶o doJdoJio noer AgVmV. aº$m~Ôc
A{YH$ ‘m{hVr KoD$ ¶m.

EH$m ~§X Z{bH$m (dm{hZr)_Ü`o cmc
a§JmMm àdmh gmaIm dmhV AgVmo. Vmo H$m`
Amho Vo {dMma H$am? Amnë¶m earam‘Ü¶o bmb
a§JmMm àdmh Omo ~§X Z{bH$m§‘YyZ àdmhrV
hmoV gVVmo VoM aº$ hmo¶. hr XoIrb EH$
àH$maMr H$Zo³Q>rd C{V hmo¶. Amnë¶m {df¶r
aº$ AZoH$ ‘m{hVr XoVo. Amnë¶m earamMr
Amamo½¶ n[apñWVr aº$mìXmao H$iVo. earamV
aº$mMo dhZ Am{U H$m¶© ¶m ~Ôc ‘m{hVr
‘hËdmMr Amho. g§nwU© earamV aº$ n[adhZ
hmoÊ¶mgmR>r A{V CƒV‘ Am{U ‘hËdmMr
ì¶dñWm {Z‘m©U Pmcocr AgVo. Amnco öX¶
XaamoO åhUOo 24 VmgmV  20 hOma {H$cmo‘rQ>a
A§Vamn¶ªV, 36 hOma {cQ>a aº$ n§n H$arV
AgVo. aº$mMm a§J cmc AgVmo. Vwåhr ¶mÀ¶mer
gh‘V AmhmV H$m? cmc aº$ Agcoco gd©
àmUr Amnco aº$ ~§Yw Agw eH$VmV H$m? gd©
àmÊ¶m‘Ü¶o aº$ cmc ZgVo. PwaimÜ¶o aº$
nm§T>ao AgVo ñZoc ‘Ü¶o a³V {Zim a§JmMo AgVo.
IaM aº$ doJdoJù¶m a§JmV AmT>iVo AmíM¶©
H$maH$ Amho.

gmYmaUV: àm¡T> ‘mZdmV 5 {cQ>a aº$
AgVo.aº$mV OmñV à_mUmV ßcmO‘m AgVmo.
ßcmO_m _Ü ò OmñV à‘mUmV nmUr AgVo.

aº$m ‘Ü¶o nmÊ¶mgmo~V AZoH$ àH$maMo nmofH$
nXmW© Ogo ½cwH$moO, A‘m¶ZmoAmåc, n«moQ>rZ,
{dQ>m‘rZ Am{U hm‘m}Ýg dJ¡ao AgVmV. Oo
earamgmR>r Amdí¶H$ AgVmV VgoM H$m§hr
CËg©OH$ nXmW© Ogo cm³Q>rH$ Amåc, ¶war¶m,
{‘R> (cdU) dJ¡ao aº$ JmoT>Ê¶mgmR>r Amdí¶H$
AgUmao KQ>H$ ho XoIrb ßbmñ‘m‘Ü¶o AgVmV.
aº$ dm{hÝ¶m§‘Ü¶o aº$mMo JmoR>Uo Q>miÊ¶mgmR>r
{hn°arZ ‘XV H$aVo.

aº$m‘Ü¶o AmT>iUmè¶m noetZm H$mn©gc

åhUVmV. Ë¶m {VZ àH$maÀ¶m AmhoV.1.cmcaº$
noer (RBC) 2. nm§T>è`m aº$ noer (WBC) 3.
aº$ q~{~H$m (Blood platelets.)

cmc aº$ n oetZm ‘‘EarW « m ogmB ©Q >’’
(erythrocytes) gwÜXm åhUVmV Oo cmc a§JmV
AgVmV. ¶m ‘Ü¶o [h‘mo½cmo{~Z ZmdmMo bmb
a§JrV n«WrZo AgVmV Á¶m‘wio aº$mMm a§J cmc
AgVmo. Oo Am³grOZ Am{U H$m~©ZS>m¶
Am³gmB©S>  dm¶wMo n[adhZ H$aÊ¶mg ‘XV
H$aVo. 1 ‘r.cr. aº$m‘Ü¶o 5 {‘cr¶Z
EarW«mogmB©Q> AgVmV Am{U ¶mMm {OdZH$mi
120 {XdgmMm AgVmo.

n¥Ïdrdarc ^w‘Ü¶ aof oda d`ñH$
ì`º$sÀ`m cmc aº$ noer gmIir Ho$cr AgVm
¶mMo n¥Ïdr ^modVr gmV ’o$ao hmoVmV. AmnU
AmB©À¶m J^m©V AgVmZm§M Amnë¶m ¶H¥$V Am{U
{nÎmme¶mV cmc aº$ noer {Z‘m©U hmoVmV.
Amnë¶m OÝ‘mZ§Va cmc noer‘Yrc ApñW‘‚mm
‘Ü¶o {Z‘m©U hmoVmV. ’$º$ C§Q> Am{U cm`_m
(liama) ¶m àmÊ¶m§Zm dJiVm gd© gñVZ
n«mÊ¶m§À¶m cmc aº$ H$mofrH$m ‘Ü¶o H|$ÐH$ ZgVmo.

Xwgè¶m àH$maMr aº$ H$mofrH$m åhUOo œoV
aº$ H$mo{fH$m ¶m H$mofrH$m ‘Ü¶o {h‘mo½cmo{~Z
ZgVo. åhUwZ ho a§J{hZ AgVmV. åhUwZ ¶m§Zm
‘‘ë¶yH$mogmBQ’’> åhUVmV. cmc aº$ H$mofrH$m
À¶m VwcZoV ¶mMr g§»¶m H$‘r AgVo. ¶m XmoZ
àH$maÀ¶m AgVmV. 1.J«mÝ¶wcm ogmBQ> 2.
AJ«mÝ¶wcmogmBQ>

J«mÝ¶wcmogmB©Q> noer 3 àH$maÀ¶m AgVmV. -
Neutrophils, Basophils  Am{U Esinophils.
¶m gd©M noer aº$mV àdoe H$aUmè¶m gwú‘
{OdmUwMm g§hma H$aVmV.

H$mhr œoV aº$ noer gwú‘{OdmUwMm
g§hma H$aÊ¶m‘Ü¶o àmU J‘mdVmV. Oo nw (pus)
À¶m énmV ~mhoa nS>VmV.

 AJ«mÝ¶wcmogmBQ(agranulocytes) XmoZ
àH$maÀ¶m AmhoV1.{c’$mgm¶Q>(lymphocytes)
Am{U ‘moZmogmBQ> (monocytes) {c’$m§gmBQ>
noer EÝQ>r~m°S>r(anti - bodies) Mo {Z‘m©U
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à¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vr

H$aVmV Oo aº$mV à{dð> hmoUmè¶m amoJH$maH$
{OdmUw da {Z¶§ÌU R>odVmV. amoJH$maH$ ~mô.
O§Vy (OrdrUy {dfmUy) ¶m§Mm g§hma H$éZ earamg
g§ajU XoÊ¶mgmR>r Ý¶yQ´ >m o’$sëg gd© àW‘
AgVmV. åhUwZ ¶m§Zm earamVrc gwú‘Xeu¶
nmocrg åhUVmV. ‘moZmogmBQ> noer A{‘~m gmaIo
McZ H$aVo. ~mø nXmWm©da AmH«$‘U H$éZ
Ë¶m§Zm {JiwZ Q>mH$oVmV. aº$mVrc ~mø nXmWm©Zm
noet‘Ü¶o ¶mÀ¶m ìXmao Zï> Ho$bo OmVo. åhUwZ
¶m§Zm ñH$mdoOag© (‘scavengers’) åhUVmV.

q~~rH$m hm doJù¶mM àH$maÀ¶m aº$ noerMm
g‘wh Amho Á¶m ‘Ü¶o H|$ÐH$ ZgVo. ~mø ̂ mJmV
H$mQ>çm gmaIo ^mJ AgVmV. Ooìhm EImÚm
doiog aº$dmhrZrda OI‘ hmoVo. Ë¶m ^mJmda
q~~rH$m EH$Ì ¶oD$Z aº$mMm Jmoim {Z‘m©U
H$aVmV Á¶m‘wio OI‘oMm ^mJmMm ‘mJ© ~§X
hmoVmo Am{U ~mhoa àdmhrV hmoV AgUmao aº$mMm
àdmh Wm§~Vmo.

Vw‘Mo ̂ mD$, ~hrUr, Vw‘Mo ZmVodmB©H$ Zìho,
hr Jmoï> EoH$Ê¶mg doJir Amho. nU ho gË`
Amho. Oa aŠVJQ>mÀ¶m ~m~VrV nm{hbo Va
XmoKm§Mo doJdoJio aº$JQ> Agw eH$VmV. na§Vw
cm °S > ñQ>rZa(Land Steiner) ¶m O‘©Z
emókmZmZo Amnë¶m ‘Ü¶o aº$mìXmao Z{dZ ZmVr
{Z‘m©U Ho$co. ‘mZdmZm aº$ JQ>mdéZ Mma à‘wI
JQ>mV {d^mOrV Ho$co Amho.. A, B, AB Am{U
O Ago JQ> nmS>co. n¥ÏdrÀ¶m Xþgè¶m Q>moH$mda
{Zdmg H$aUmam ì¶º$s Vw‘À¶m g‘mZ aº$JQ>
Agoc Va Vmo Amncm aº$~§Yw R>aVmo. JmoîQ>
Vwåhr ‘mÝ¶ H$aVm H$m¶?AB JQ>mMm ì¶º$s
H$moUË¶mhr JQ>mÀ¶m ì¶³VrnmgwZ aº$ KoD$
eH$Vmo. åhUwZ ¶m JQ>mÀ¶m cmoH$m§Zm OmJ{VH$
J«hH$ (Universal Recipients)åhUVmV. ‘O’
JQ>mÀ¶m ì¶º$sMo aº$ H$moUË¶mhr JQ>mÀ¶m
ì¶º$s¨Zm XoD$ eH$Vmo åhUwZ ¶m§Zm OmJVrH$
aº$ n«XmVm(universal donors) åhUVmV.

Vw‘Mo aº$g§~§Y ‘m{hV H$am.Vw‘Mo aº$g§~§Y ‘m{hV H$am.Vw‘Mo aº$g§~§Y ‘m{hV H$am.Vw‘Mo aº$g§~§Y ‘m{hV H$am.Vw‘Mo aº$g§~§Y ‘m{hV H$am.
Amnë¶m dJm©‘Yrc aº$g§~§Y ‘m{hV H$é

¶m. aº$JQ>‘m{hV H$aÊ¶mgmR>r à¶moJ emioV
EH$m {H$Q> ( kit ) Mr JaO AgVo.

CÔoe: aº$JQ> ‘m{hV H$aUo

gm‘J«r: aº$JQ> ‘m{hV H$aÊ¶mMo {H$Q>,
H$mMoMo ñcmB©S>, dm°³g noÝgrc, {S>ñnmoOo~b
{ZS>c

{H$Q> ‘Yrc dñV§wMr gmR>dU{H$Q> ‘Yrc dñV§wMr gmR>dU{H$Q> ‘Yrc dñV§wMr gmR>dU{H$Q> ‘Yrc dñV§wMr gmR>dU{H$Q> ‘Yrc dñV§wMr gmR>dU
{H$Q>‘Yrc gd©M [aEO|Q> (KQ>H$) Mo

H$m‘ Zgë¶mg 2-8°C Vmn‘mZda R>odmdo.
A.A.A.A.A. gm‘J«rgm‘J«rgm‘J«rgm‘J«rgm‘J«r à‘mUà‘mUà‘mUà‘mUà‘mU
H«$.H«$.H«$.H«$.H«$. (100 n.gm.n.gm.n.gm.n.gm.n.gm.)
1 AmÝQ>r-A {ga‘ 5 ‘r.cr.
2 AmÝQ>r-B {ga‘ 5 ‘r.cr.
3 AmÝQ>r-RhD {ga‘ 5 ‘r.cr.
4 ñcmBS> slide 10

5 dm°³g noÝgrc 1

6 gwB©- {ZS>c (24G) 100

7 gwMZm n{ÌH$m 1

{H$Q> ‘Ü¶o ZgUmao nXmW© H$mnwg (éB©){H$Q> ‘Ü¶o ZgUmao nXmW© H$mnwg (éB©){H$Q> ‘Ü¶o ZgUmao nXmW© H$mnwg (éB©){H$Q> ‘Ü¶o ZgUmao nXmW© H$mnwg (éB©){H$Q> ‘Ü¶o ZgUmao nXmW© H$mnwg (éB©)
70% AmëH$mohc, ~marH$ H$mS>r (Qy>WnrH$)

H$m¶©nÜXV:H$m¶©nÜXV:H$m¶©nÜXV:H$m¶©nÜXV:H$m¶©nÜXV:
1. EH$ ñdÀN> YwVcocr H$mMoMr H$moaS>r

H$éZ ñcmBS> ¿¶m. ñcmBScm ñdÀN>
Ywdmdo H$maU Ë¶mda H$m oUVrhr
amgm¶{ZH$ {H«$¶m KSw> Z¶o.

2. d°³g noÝgrcÀ¶m gmhmæ¶mZo ñcmBS>da
XmoZ AmS>ì¶m aofm g‘mZ A§VamZo AmoT>m.
Á¶m‘wio ñcmBS> 3 ^mJmV {d^mJbr
OmBb. AmH¥$Vr-13 ‘Ü¶o XmI{dë¶m
à‘mUo {VZ ^mJmV {VZ dVw©io H$mT>m.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -13 Template on a glass
slide for blood grouping.

A B Rh
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3. EÝQ>r{ga‘ Mm 1 W§o~ dVw©imÀ¶m H$mR>mda
na §V w  dV w ©i m‘Ü¶ (Im obrÀ¶m
Vmn‘mZmZwgma AmH¥$Vr-14 ‘Ü¶o
XmI{dë¶m à‘mUo) Q>mH$m.

4.  S>mì¶m hmVmÀ¶m n{hco ~moQ>mMo Q>moH$
AëH$mohc ìXmao ñdÀN> H$am. H$mngmMm

~moim KoD$Z ~moQ>mcm nwgmdo d H$moaS>o
hmD$ Úmdo. H$mngmMm ~moim Odi
R>odm. (Z§Va Ë¶mMr Amdí¶H$Vm AgVo)
WmoS>çmdoim gmR>r hmV Imcr dmH$dwZ
R>odm Á¶m ‘wio ~moQ>m ‘Ü¶o aº$ OmñV
à‘mUmV àdmhrV hmoVo.

5. Ë¶mM hmVmÀ¶m A§JR>çmZo ~moQ>mÀ¶m
ImcÀ¶m ^mJmcm Xm~m (~moQ>mÀ¶m
Q>moH$mV aº$ Jmoim homVo) cJoM {ZS>À¶m
ghmæ¶mZo ~moQ>mÀ¶m Q>moH$mda Q>moMë¶mZo
aº$ ~mhoa ¶oVo.

g wMZm: g wMZm: g wMZm: g wMZm: g wMZm: dmnac ocr {ZS >c e w ÜX
({ZO©VyH$sH$aU) Agdr d ~moQ>mMo Q>moH$ ñdÀN>
Ho$ë¶mZ§Va H$moUË¶mhr dñVwcm ñne© H$é Z¶o.

6. cJoM ñcmBS>da {VZr ^mJmV aº$mMm
EH$ EH$ W|~ EÝQ>r {gamcm Z ñne©
H$aVm WmoS>çm ~mOwcm Q>mH$m. {VÝhr
^mJmVrc EÝQ>r {gam‘ cm ñne© hmoD$
XoD$ ZH$m.

7. aº$mM o {VZ W |~ H$mT >ë¶mZ §Va
H$mngmÀ¶m ~m où¶mZo ~m oQ >mdarc
Q>moMcoë¶m ^mJmcm Xm~wZ Yam. EH$
doik dmacocr {ZS>c Xwgè¶m doiog
dmné ZH$m.

8. Qy>WnrH$ H$mS>rÀ¶m ghmæ¶mZo aº$mÀ¶m
W§o~mV (EÝQ>r{gam) hiwdmanUo WmoS>mdoi {‘idm
{VÝhr ^mJmVrc aº$ Am{U EÝQ>r{gamZm Z{dZ

Z{dZ (toothpick ) À¶m ghmæ¶mZo {‘idmdo.
dm°³g noÝgrcZo AmoT>coë¶m dVw©i àË¶oH$ ̂ mJmcm
doJio R>odVo. EH$m ̂ mJmVrc aº$ Xþgè¶m ̂ mJmV
{‘iw XoV Zmhr.
9. H$moUH$moUË¶m ̂ mJmVrc aº$ Jmoico Ë¶mMo
{Z[aúmU H$am. aº$mÀ¶m Ðd ^mJmV cmc a³V
noer EH$m g‘whm‘Ü¶o Jmoim hmoVo Am{U Va§JVo
ho aº$ JmoR>Ê¶mMo cúmU hmo¶. Rh dVw©im‘Yrc
a³V JmoR>Ê¶mMr à{H«$¶m ’$ma hiwdma nUo KS>Vo.
åhUwZ cdH$a g§ndy ZH$m.
{ZîH$f© Am{U {ZH$mc{ZîH$f© Am{U {ZH$mc{ZîH$f© Am{U {ZH$mc{ZîH$f© Am{U {ZH$mc{ZîH$f© Am{U {ZH$mc

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -14  Addition of anti-sera
on the glass slide.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -15 Blood added on the glass slide.

A B Rh

darc {ZîH$fm© déZ aº$mMo JQ>mMo àH$ma ‘m{hV
Ho$ë¶m OmVo. Imcr {Xcoë¶m V³Ë¶mÀ¶m ‘XVrZo
aº$ JQ>mMr ‘m{hVr {‘iVo.

Vº$m : aº$ JQ> {ZYm©arV H$aUo
Am°ÝQ>r-A Am°ÝQ>r-B JQ>

hmo` Zmhr A

Zmhr hmo` B

hmo` hmo` AB

Zmhr Zmhr O

RhD ‘Ü¶o JmoR>Ê¶mMr {H«$¶m hmoD$ eH$Vo
qH$dm hmoD$ eH$V Zmhr. A°ÝQ>r{gam-A qH$dm
A°ÝQ>r{gam-B ‘Yrb aº$ JmoRÊ¶mMm g§~§Y
¶mÀ¶mer ZgVmo Oa RhD ‘Ü¶o aº$ JmoR>Ê¶mg
Rh factor + åhUVmV. Am{U aº$ Z JmoR>ë¶mg
Rh factor - åhUVmV.SCERT T

ELA
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Amcocm {ZH$mc ¶m V³Ë¶mV Xe©dm
A.H«$A.H«$A.H«$A.H«$A.H«$ Z mdZmdZmdZmdZmd aº$ JQ>aº$ JQ>aº$ JQ>aº$ JQ>aº$ JQ>

H$aÊ¶mgmR>r ‘XV hmoVo.
ñZm¶w H$em àH$mao Am§H§w$MZ Am{U àgaU

nmdVmV?
ñZm¶w C{V ñZm¶w V§Vw Agcoë¶m cm§~Q>

AmH$mamÀ¶m noetìXmao {Z‘m©U Pmboë¶m AgVmV.
{hM C{V eara ^mJmÀ¶m hmcMmcrgmR>r ‘XV
H$aVo. ñZm¶w noer ‘Ü¶o EH$ {d{eð> àH$maMo
àmoQ>rZ H$m°ÝQ´>m³Q>mB©c àmoQ>rZ AgVo. Á¶mÀ¶m
‘wio C{V AmHw§$MZ Am{U àgaU nmdÿZ hmcMmc
{Z‘m©U H$aVmV.

W§S>r ‘Ü¶o A§J WaH$mnVo H$maU H$m¶?
Ooìhm W§S> hdoV AmnU ~mhoa nS>Vmo Amnco

eara WaWaVo. eara WaH$mnVo doiog ñZm¶w
C{V AmH§$MwZ Am{U àgaU nmdVmV Am{U ¶m
{H«$¶o‘wio CîUVm ~mhoa nS>Vo. ¶m‘wio eara
Ja‘ R>odÊ¶mg ‘XV hmoVo.

ñZm¶wMr aMZm AmH$ma, H$m¶© Am{U Ë¶mÀ¶m
ñWmZmZwgma ñZm¶w C{V {VZ àH$maÀ¶m AmhoV
1. aoIm§H$sV ñZm¶w C{V, 2. AaoIm§H$sV ñZm¶y
3. öX¶mMo ñZm¶w

Amnë¶m Amdí¶ºo$Zwgma ñZm¶wMo hmcMmc
AmnU Wm§~dw eH$Vmo. (hmV Am{U nm¶
Amdí¶VoZwgma hmcMmc H$aUo) Aem àH$maÀ¶m
ñZm¶wZm {Z¶§ÌrV qH$dm g§H$ënrV (EopÀN>H$)
ñZm¶w åhUVmV. ¶mZmM AñWr ñZm¶w gwÜXm
åhUVmV. H$maU ho ñZm¶w AñWr Am{U ñZm¶w
C{Vcm OmoS>coco AgVo. Á¶m§À¶m‘wio earam‘Ü¶o
hmcMmc KS>Vo. ¶m ñZm¶w C{V‘Ü¶o AZoH$
bmJmonmQ> JS>X d {’$Ho$ AmS>do nÅ>o {XgVmV.
Á¶mÀ¶m‘wio ¶m ñZm¶w C{VZm aoIm§H$sV ñZm¶w
Ago åhUVmV. ¶m C{V‘Yrc noer cm§~
X§S>JmobmH$ma Z {d^mJcoco AgVmV. ¶m n|er‘Ü¶o
EH$m noúmm OmñV H|$ÐH$ AmT>iVmV.

ñZm¶w C{V ñZm¶w C{V ñZm¶w C{V ñZm¶w C{V ñZm¶w C{V Muscle Tissue:

earamda OmñV Imocm n¶ªV OI‘ Pmë¶mg
Ë¶m> ^mJmV cm§~ S>mJ(scar ) [XgwZ ¶o>Vmo.
Oa ËdModa OI‘ Pmë¶mg hc³¶m a§§JmMm
S>mJ ËdModa hmoVmo H$maU H$m¶ Agw eH$Vo?
ËdMm bmb noer§Zm nwZ©{Z‘m©UmMr j‘Vm AgVo.
ñZm¶w noer§Zm XoIrb EnrWocr¶‘ noer gmaIo
nwZ[Z‘m©UmMr j‘Vm Amho H$m?

earam‘Yrc hmV, nm¶ ¶mMo hcMmc
H$aÊ¶mgmR>r Ë¶mM àH$mao AZoH$ earamVrc
A§V©^mJMo CXm. öX¶, AmVS>çm§‘Ü¶o hmbMmb
KS>{dÊ¶mgmR>r ñZm¶w C{V ‘XV H$aVo. aº$
dm{hÊ¶mV gwÜXm WmoS>çm à‘mUmV ñZm¶wC{V
AgVmV. ¶m‘wio aº$mMm àdmh hmoV AgVm§Zm
{Z‘m©U hmoUmam Xm~, aº$ dm{hÊ¶m§Mm ì¶mg
H$‘r OmñV hmoÊ¶mg ‘XV H$aVmV. öX¶ ho
EH$mM àH$maÀ¶m ñZm¶wnoerZo {Z‘m©U Pmcoco
Amho Á¶m‘wio ’$º$ Ë¶m§Mm aº$ nwadR>m

gwMZm: gwMZm: gwMZm: gwMZm: gwMZm: aº$mMo Z‘wZm Jmoim H$aVo doiog EH$mMaº$mMo Z‘wZm Jmoim H$aVo doiog EH$mMaº$mMo Z‘wZm Jmoim H$aVo doiog EH$mMaº$mMo Z‘wZm Jmoim H$aVo doiog EH$mMaº$mMo Z‘wZm Jmoim H$aVo doiog EH$mM
{ZS>c Mm dmna gdm©gmR>r H$é ZH$m. Vo ’$ma{ZS>c Mm dmna gdm©gmR>r H$é ZH$m. Vo ’$ma{ZS>c Mm dmna gdm©gmR>r H$é ZH$m. Vo ’$ma{ZS>c Mm dmna gdm©gmR>r H$é ZH$m. Vo ’$ma{ZS>c Mm dmna gdm©gmR>r H$é ZH$m. Vo ’$ma
YmoH$mXm¶H$ Amho, H$maU ¶m‘wio EH$mnmgwZ AmOmaYmoH$mXm¶H$ Amho, H$maU ¶m‘wio EH$mnmgwZ AmOmaYmoH$mXm¶H$ Amho, H$maU ¶m‘wio EH$mnmgwZ AmOmaYmoH$mXm¶H$ Amho, H$maU ¶m‘wio EH$mnmgwZ AmOmaYmoH$mXm¶H$ Amho, H$maU ¶m‘wio EH$mnmgwZ AmOma
X þg è¶ m ì¶º $ scm hm o D $  eH $V o mV. àË¶ oH $X þg è¶ m ì¶º $ scm hm o D $  eH $V o mV. àË¶ oH $X þg è¶ m ì¶º $ scm hm o D $  eH $V o mV. àË¶ oH $X þg è¶ m ì¶º $ scm hm o D $  eH $V o mV. àË¶ oH $X þg è¶ m ì¶º $ scm hm o D $  eH $V o mV. àË¶ oH $
{dÚmÏ¶m ªgmR >r ZdrZ {ZS>c dmnam. Ë¶m‘ wi oM{dÚmÏ¶m ªgmR >r ZdrZ {ZS>c dmnam. Ë¶m‘ wi oM{dÚmÏ¶m ªgmR >r ZdrZ {ZS>c dmnam. Ë¶m‘ wi oM{dÚmÏ¶m ªgmR >r ZdrZ {ZS>c dmnam. Ë¶m‘ wi oM{dÚmÏ¶m ªgmR >r ZdrZ {ZS>c dmnam. Ë¶m‘ wi oM
AemàH$maÀ¶m H$m¶ ©H ¥ $Vr Amam o ½. {ZarjH$mÀ¶mAemàH$maÀ¶m H$m¶ ©H ¥ $Vr Amam o ½. {ZarjH$mÀ¶mAemàH$maÀ¶m H$m¶ ©H ¥ $Vr Amam o ½. {ZarjH$mÀ¶mAemàH$maÀ¶m H$m¶ ©H ¥ $Vr Amam o ½. {ZarjH$mÀ¶mAemàH$maÀ¶m H$m¶ ©H ¥ $Vr Amam o ½. {ZarjH$mÀ¶m
XoIaoIrV H$aUo ¶mo½¶ am{hb.XoIaoIrV H$aUo ¶mo½¶ am{hb.XoIaoIrV H$aUo ¶mo½¶ am{hb.XoIaoIrV H$aUo ¶mo½¶ am{hb.XoIaoIrV H$aUo ¶mo½¶ am{hb.

Mitochondria

Cross striation

Sarcolemma

Plasma
Membrane

Myofibrils

Nucleus

Striated muscles       Non-striated muscles Cardiac muscles
Fig-16
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H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5
n«¶moJemioVrc ñcmBS> g§Mm‘YwZ aoIm§H$sV ñZm¶w, AaoIm§H$sV ñZm¶w Am[U öX¶ ñZm¶wMo

Z‘wÝ¶mMo ñcmBS> ¿¶m. gwú‘XeuìXmao ¶m ñcmBS> Mo {Z[aúmU H$am. Vwåhmcm {XgUmè¶m Z‘wÝ¶mMo
JwUY‘© Imcrc V³Ë¶mV {chm.

 A.H«$. A.H«$. A.H«$. A.H«$. A.H«$. aoIm§H$sV ñZm¶w aoIm§H$sV ñZm¶w aoIm§H$sV ñZm¶w aoIm§H$sV ñZm¶w aoIm§H$sV ñZm¶w Striated muscles  AaoIm§H$sV ñZm¶w   AaoIm§H$sV ñZm¶w   AaoIm§H$sV ñZm¶w   AaoIm§H$sV ñZm¶w   AaoIm§H$sV ñZm¶w Non-striated muscles öX¶ ñZm¶wöX¶ ñZm¶wöX¶ ñZm¶wöX¶ ñZm¶wöX¶ ñZm¶wCardiac muscles

        cúmU        cúmU        cúmU        cúmU        cúmU           cúmU          cúmU          cúmU          cúmU          cúmU       cúmU      cúmU      cúmU      cúmU      cúmU

Q>moH$Xma H$mQ>m nm¶mV éVcm Va Amnë¶mcm
H$m¶ dmQ>Vo?

darc g§X^m©V EH$m {d{eï> ¶§ÌUm Amnë¶m
earamV H$m¶©aV Amho. Á¶m‘wio Amnë¶mcm darc
à{VgmX {‘iVmo. dm¶a ‘Ü¶o {dO Oem àH$mao
àdmhrV hmoVo Ë¶mM gmaIo hr ¶§ÌUm H$m¶©
H$aVo. ¶m H$m¶m©‘Ü¶o ‘|Xþ( Brain)MoVmñZm¶w
(spinal cord) Am{U MoVm V§Vw( nerves) ¶m§Mr
‘w»¶ ŵ{‘H$m Amho.

          H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6
ñcmB©S> noQ>r ‘YwZ MoVm noer (nerves

Cells)Mr ñcmBS> ¿¶m. gwú‘XeuìXmao {Z[aúmU
H$éZ Vw‘Mo {dMma ‘m§S>m.

earam‘Yrc gd© àH$maÀ¶m noer n¡H$s ’$º$
MoVmnoercm nwZ{Z‘m©U H$aÊ¶mMr úm‘Vm ZgVo.
hr EH$ {d{eð> àH$maMr noer Amho. H$moUË¶mhr
XmoZ àH$maÀ¶m ‘‚mmV§Vy (neurons) qH$dm
MoVmnoer (nerve cells ) Mm AmH$ma gmaIm
ZgVmo.

earam‘Ü¶o KS>Umao à{Vñn§X Am{U ¶m
à{Vñn§XmZm à{VgmX XoD$Z earamÀ¶m EH$m
^mJmVwZ Xþgè¶m ^mJmcm ËdarV J{VZo
nmR>{dÊ¶mgmR>r ¶m noer EH$ {d{eð> AmH$ma
YmaU Ho$coc¶m AgVmV. 1.noer Xoh Cell body
or cyton  2. E³gmZAxon 3.V§Vw‘¶ ^mJ
Dentrites

AÞ dm{hHo$ ‘Yrc AÝZmMr hmcMmc
aº$dmhrÊ¶mMo AmH§w$MZ Am{U àgaU ¶m {H«$¶m
Amnë¶m Vmã¶mV ZgwZ Ag§H$ënrV AgVo.
Amnë¶m BÀN>oZwgma ¶m {H«$¶m§Zm àma§^ H$é
eH$V Zmhr. qH$dm Wm§~dw eH$V Zmhr.
JwiJwirV ñZm¶w ( Smooth muscle ) qH$dm
Ag§H$ënrV ñZm¶w ( involuntary muscles)¶m
{H«$¶oda {Z¶§ÌU R>odVmV. ¶màH$maMo ñZm¶w
S>moù¶mÀ¶m nmnUrV ‘wÌrn§S>mÀ¶m d¥̧ $m‘Ü¶o Am{U
’w$ñ’w$gmÀ¶m ñZm¶w‘Ü¶o AmT>iyZ ¶oVmV. ¶m noer
cm§~ X§S>JmocmH$ma XmoÝhr Q>moH$Xma Am[U EH$
H|$ÐH$ AgVo. åhUwZ ¶m§Zm AaoIm§H$sV ñZm¶w
(un striated muscle) åhUVmV.

¶m ñZm¶ wZm(  un striated muscle)
åhUÊ¶mMo H$maU H$m¶ AgVo?

öX¶m ‘Ü¶o AgUmao ñZm¶w aº$mMm nwadR>m
H$aÊ¶mgmR>r ‘XV H$aVmV. ¶m ñZm¶w noer cm§~
{d^mJë¶m Jococr AgyZ EH$ H|$ÐH$ AgVo.
noetÀ¶m Q>moH$mH$S>oo EH$‘oH$m§er OwS>coco AgVmV.
gd© öX¶ ñZm¶w da H$mio ^waHw$Q> AmS>do nÅ>o
{XgVmV. Oar ¶m§Mr aMZm aoIm§H$sV ñZm¶y
à‘mUo Agbr Var ho Ag§H$ënrV ñZm¶y AmhoV.
MoVm noer MoVm noer MoVm noer MoVm noer MoVm noer Nerve cell:(neuron)

Ja‘ nmÊ¶mÀ¶m ½cmg‘Ü¶o Amnco ~moQ>
Q>mH$co AgVm, Vwåhmcm H$amo dmQ>Vo? nmUr
Ja‘ Amho H$s R>§S> ho Amnë¶mbm H$go H$iVo?
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‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

noer Xohm‘Ü¶o (Cyton) ‘moR>m H|$ÐH$ Am{U
gm¶Q>moßbmñ‘ AgVo. gm¶Q>moßcmñ‘ ‘Ü¶o ~marH$
H$U AgVmV Á¶m§Zm {ZñgcMo H$U(Nissal’s
granules) åhUVmV.

noer Xohmda H$mhr C§MdQo> ^mJ {Z‘m©U
hmoVmV. Oo V§Vw‘¶ AgVo ¶m§Zm S> oS ´ >mBQ>
(dentrite) åhUVmV. ho V§Vw VrúU Am{U
AZoH$ emIm ‘Ü¶o {d^m{OV AgVmV. ¶m ‘Yrc
EH$ C§MdQ>m gdm©V cm§~ AgVmo. ¶m cm§~

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -17 Nerve cell

C{V, EnrWocr¶‘ CVr, H$Zo³Q>rd C{V, BÝgwboQ>a, AñWr ‘‚mm, AñWr, H$mQ>ucoO, ñZm¶w
C{V, MoVm C{V, aZdra ZmoS²>g, aº$ JQ>

gmaIm AmH$ma Am{U EH$gmaIo H$m¶© H$aUmè¶m H$mo{fH$mÀ¶m g‘whmg C{V åhUVmV.
EnrWr{c¶c, H$Zo³Q>rd, ‘ñHw$cma Am{U Zd©g C{V øm ‘mZdmVrc à‘wI C{VMm àH$ma
noer AmH$ma Am{U H$m¶© ¶m déZ EnrWrcr¶c C{V,squamous, cuboidal, columnar,
ciliated Am{U glandular C{V ‘Ü¶o nwZ©{d^mOrV Ho$ë¶m Joë¶m AmhoV.
RBC, WBC, ßcmñ‘m Am{U q~~rH$m ho aº$mMo à‘wI KQ>H$ Amho.
¶oamocma ñZm¶w C{V( areolar tissue)AS>rnmog( adipose tissue) AñWr, Q>oS>mZ( tendon)
{bJ‘|Q>(ligament)H$mQ>ucoO(cartilage ) gd© Amnë¶m earamVrb H$Zo³Q>rd C{VMmM
^mJ Amho.
ñZm¶w C{V( muscle tissues) {VZ àH$maÀ¶m AmhoV aoIm§H$sV, AaoIm§H$sV, öX¶moM ñZm¶y
MoVm C{V, MoVm noer ìXmao {Z‘m©U Pmbobo Oo g‘mMma Jmoim H$aVmV Am{U nwadR>m H$aVmV.

AmnU H$m¶ kmZ {‘i{dVo?AmnU H$m¶ kmZ {‘i{dVo?AmnU H$m¶ kmZ {‘i{dVo?AmnU H$m¶ kmZ {‘i{dVo?AmnU H$m¶ kmZ {‘i{dVo?

^mJmcm Am³gmZ   axon  åhUVmV. H$mhr
MoVm noetMm A³gm°Z EH$m WamZo PmH$cocm
AgVmo. ¶mWamcm ‘m¶crZ Wa (myaline
sheath) åhUVmV. ‘m¶{bZ Wamda H$m§hr
AVamda ’$Q>r qH$dm [aH$m‘r OmJm AgVo Ë¶mg
aZdraMo ZmoS²>g Ago åhUVmV.

EH$m MoVmnoerMm Am³gmZ Xþgè¶m noerÀ¶m
S>oS´>mBQ> (dentrites ) er OwiVo Aem àH$mao
EH$ MoVmnoer AZoH$ noercm OwSy>wZ gmIir
Omi {Z‘m©U H$aVo.
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1. C{V åhUOo H$m¶?(AS 1)

2. AmH¥$VrÀ¶m ghmæ¶mZo {VZ àH$maÀ¶m C{V‘Yrc ôX ñnï> H$am?(AS 3)

3. öX¶ C{V(cardiac muscle) ‘w»¶ H$m¶© {chm?(AS 1)

4. ñWmZ, AmH$mamZwgma aoIm§H$sV (striated), AaoIm§H$sV ( unstriated ) Am{U öX¶(
cardiac) ñZm¶w ‘Yrc ’$aH$ ñnï> H$am?(AS 1)

5. MoVm noerMr AmH¥$Vr H$mTw>Z ^mJmMr Zmd {chm?(AS 3)

6. Imcrc Zmd {chm.(AS 1)

a) Vm|S>mÀ¶m Am{Vc Wamda AgUmar C{V.
b) ‘mZdr earamV ñZm¶w Am{U AñWrZm OmoS>Umè¶m C{V connects muscle
c) ‘mZd, àmÊ¶m§‘Ü¶o, dZñnVr‘Ü¶o Amhma g§MmarV H$aUmar C{V
d) Amnë¶m earamV ‘oX( fat ) gmR>{dUmar C{V
e) ‘|Xþ ‘Ü¶o AgUmar H$Zo³Q>rd C{V(Connective tissue)

7. Imcrc ^mJ H$moUHo$mUË¶m àH$maÀ¶m C{VZo ~Zcoco AgVo.(AS 1)

 ËdMm, AñWr, ‘wÌnrS>m§V d¥̧ $, aº$dmhrÊ¶m
8. aº$m‘Ü¶o q~~rH$m Zgë¶mZo H$m¶ KS>Vo?(AS 2)

9. hmVmÀ¶m H$monè¶mcm ~moQ> cmdco AgVm {dOoMm PQ>H$m cmJë¶m gmaIm hmoVmo H$maU
H$m¶?(AS 7)

10.aº$ ho Ðd pñWVr ‘Ü¶o AmT>iVo åhUwZ ¶m§Zm Ðd H$Zo³Q>rd C{V( fluid connective
tissue ) åhUVmV ¶m {df¶mda àH$me Q>mH$m?

11.Vw‘À¶m dJm©‘Yrc {dÚmÏ¶mªMo aº$JQ> H$em àH$mao ‘m{hV H$amc?(AS 3)

12.am‘wMr Amamo½¶ Kgaco, Vmo eº$shrZ {XgV hmoVm åhUwZ Ë¶mÀ¶m dS>rcm§Zo Ë¶mcm
é½Umc¶mV( hospital) ‘Ü¶o KoD$Z Joco. S>m°³Q>aZo aº$mMr VnmgUr H$éZ aº$m‘Ü¶o
{h‘mo½cr~rZ H$‘r Amho Ago gm§JrVco. {h‘mo½cr~rZÀ¶m H$‘VaVo ‘wio H$m¶ ZwH$gmZ hmoVo
qH$dm ¶m§Mm earamda H$m¶ n[aUm‘ hmoVmo {chm?(AS 6)

13.Vw_À`m {_ÌmÀ`m ZmVodmB©H$mÀ`m aº$VnmgUrMm [anmoQ>© KoD$Z aº$mÀ`m KQ>H$mda Ahdmc
V`ma H$am?

14. aº$VnmgUr H$éZ amoJmMo {ZXmZ H$go H$aVmV? X¡Z§{XZ {OdZmMr KQ>Zm KoD$Z g_Odm?

Aä¶mgmV gwYmaUm H$am.Aä¶mgmV gwYmaUm H$am.Aä¶mgmV gwYmaUm H$am.Aä¶mgmV gwYmaUm H$am.Aä¶mgmV gwYmaUm H$am.
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OJmVrc gd© gOrd noerìXmao {Z‘m©>>U
Pmbobo Amho. noerhm {OdZmMm ‘wimYma Amho.
Amnë¶mcm ‘m{hV Amho. ""noetMr §aMZm Am{U
Ë¶mMo H$m¶©'' ¶m YS>çmV noer‘Yrc ^mJ
Am{U Ë¶mMo ‘w»¶ H$m¶© ¶m~Ôc AmnU ‘m{hVr
KoVcr Amho. noer‘Ü¶o nXmW© H$emàH$mao àdoe
H$aVmV hr ’$maM AmíM¶m©Mr Jmoï> Amho. ¶m
‘Ü¶o EH$ {d{ímð> H$m¶© àUmcr Amho.

n X m W ©n X m W ©n X m W ©n X m W ©n X m W ©      n oe r‘Ü¶ o  àd oe H $ aV mV     n oe r‘Ü¶ o  àd oe H $ aV mV     n oe r‘Ü¶ o  àd oe H $ aV mV     n oe r‘Ü¶ o  àd oe H $ aV mV     n oe r‘Ü¶ o  àd oe H $ aV mV   n oe r~mh o a  Q > mH $ ë¶ m OmVmV  n oe r~mh o a  Q > mH $ ë¶ m OmVmV  n oe r~mh o a  Q > mH $ ë¶ m OmVmV  n oe r~mh o a  Q > mH $ ë¶ m OmVmV  n oe r~mh o a  Q > mH $ ë¶ m OmVmV

Am³grOZ
½cwH$moO
àmoQ>rZ Proteins

‘oX Fats

OrdZgËd Vitamins

{‘Zacg© Minerals

H$m~©ZS>m¶ Am³gmBS>
ì¶W©

n oer‘Ü¶o àdoe H$aUma o n oer~mh oa
Q>mH$Umè¶m nXmWm©Mr ‘m{hVr ¿¶m.
• H$moUVo nXmW© noer‘Ü¶o àdoe H$aVmV?

H$maU?
• noer ~mhoa H$moUVo nXmW© nS>VmV?

H$maU H$m¶?
• ner‘Ü¶o àdoe H$aUmao BVa nXmWm©Mr

Zmdo {chm?
• noer ‘Ü¶o H$moUVo nXmW© àdoe H$aUo

d H$moUVo nXmW© ~mhoa OmUo Amdí¶H$
Amho?

nooer AZoH$ {d^Þ àH$maMo H$m¶© H$aVmV
Am{U AZoH$ H$m¶© H$maÊ¶mgmR>r nooer§Zm AZoH$
àH$maÀ¶m nXmWm©Mr JaO AgVo.

H$H$H$H$H$m¶©H¥$Vr -1m¶©H¥$Vr -1m¶©H¥$Vr -1m¶©H¥$Vr -1m¶©H¥$Vr -1

AmV `oUo- ~mhoa OmUo:AmV `oUo- ~mhoa OmUo:AmV `oUo- ~mhoa OmUo:AmV `oUo- ~mhoa OmUo:AmV `oUo- ~mhoa OmUo:
Imcrc V³Ë¶mV {Xcoë¶m dñVw~Ôc ‘m{hVr

KoD$Z ¶m H$mhr dñVw noer‘Ü¶o àdoe H$aVo Va
H$mhr dñVw NoerìXmao ~mhoa Q>mH$ë¶m OmVo.

noerWanoerWanoerWanoerWanoerWa
(Plasma Membrane)

YS>mYS>mYS>mYS>mYS>m
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¶m‘Ü¶o KZñWrVrV ½cwH$moO Ðì¶pñWVr ‘Ü¶o
nmUr Am{U dm¶w pñWVr ‘Yrc Am³grOZ Mm
g‘mdoe hmoVmo. noer‘Ü¶o àdoe H$aUmao nXmW©
Am{U noerìXmao ~mhoa Q>mH$ë¶m OmUmè¶m
nXmWm©~Ôc ‘m{hVr Imcrc H$m¶©H¥$Vr ìXmao
KoD$ ¶m.

H$m¶©H¥$Vr H$aÊ¶mgmR>r AZoH$ àH$maMo
ÐmdU V¶ma H$amdo cmJVo.
ÐmdU V¶ma H$aUo:ÐmdU V¶ma H$aUo:ÐmdU V¶ma H$aUo:ÐmdU V¶ma H$aUo:ÐmdU V¶ma H$aUo:

gmaIoMo ÐmdU V¶ma H$aÊ¶mgmR>r gmIa
Am{U nmÊ¶mMr JaO AgVo. gmIa ÐmdUmV
gmIa(solute) Am{U nmUr (solvent) AgVo.
nmÊ¶mV gmIa {daKiwZ gmIaoMo ÐmdU {Z‘m©U
hmoVo.
g§V¥áÐmdU V¶ma H$aUo:g§V¥áÐmdU V¶ma H$aUo:g§V¥áÐmdU V¶ma H$aUo:g§V¥áÐmdU V¶ma H$aUo:g§V¥áÐmdU V¶ma H$aUo:

EH$m [~H$a ‘Ü¶o 100 ‘r.cr. nmUr
¿¶m. ¶m‘Ü¶o gmaI/{‘R> {‘idm. {daKio
n¶ªV {‘gidm. Aem àH$mao ÐmdUmV gmIa
/ {‘R> {‘i{dV ahm Ooìhm ÐmdUmV Z
{daKiVm gmIa/ {‘R> ÐmdUmÀ¶m ~wS>mcm
{Xgoc Voìhm hr à{H«$¶m Wm§~dm. ¶mcmM gmIa/
{‘R>mMo g§V¥áÐmdU( saturated solution )
åhUVmV.
H$moUVo ÐmdU OmñV JmT>(H$moUVo ÐmdU OmñV JmT>(H$moUVo ÐmdU OmñV JmT>(H$moUVo ÐmdU OmñV JmT>(H$moUVo ÐmdU OmñV JmT>(concentrated)))))
Amho?Amho?Amho?Amho?Amho?

{VZ {~H$a ¿¶m Am{U àË¶oH$s 100 ‘r.cr.
nmUr Q>mH$m n{hë¶m {~H$a ‘Ü¶o 1/2 M‘Mm
gmIa Q>mH$m. Xþgè¶m {~H$a ‘Ü¶o 1 M‘Mm
gmIa Am{U {Vgè¶m {~H$a ‘Ü¶o {XS> M‘Mm
gmIa Q>mH$m. {VÝhr ÐmdUmMr VwcZm H$am.
Am{U Imcrc àíZm§Mr CÎmao {chm. H$moUË¶m
{~H$a‘Yrc ÐmdU OmñV JmoS> Amho? H$maU
H$m¶? n[hë¶m {~H$a ‘Yrc ÐmdUmcm {Vgè¶m
{~H$a ‘Yrc ÐmdUm‘Ü¶o é§nmVarV H$é eH$Vmo
H$m¶? H$em àH$mao? {Vgè¶m {~H$a ‘Yrc
ÐmdU n{hë¶m {~H$a ‘Yrc ÐmdUmà§‘mUo
~Z{dÊ¶mgmR>r {Vgè¶m {~H$a ‘Ü¶o {H$Vr nmUr
Q>mH$co nm{hOo. doJdoJù¶m à‘mUmV gmoë¶wQ>
{daKi{dë¶mZo doJdoJù¶m JmT>VoMo ÐmdU V¶ma

hmoVmV. 100 {‘.cr. nmÊ¶m‘Ü¶o {daKicoë¶m
gmIaoMo à‘mU åhUOoM Ë¶m ÐmdUmMr JmT>Vm
åhUVmV. H$moUË¶m {~H$a‘Ü¶o AË¶mYrH$ JmT>VoMo
ÐmdU Amho?

CÔoe:CÔoe:CÔoe:CÔoe:CÔoe: doJdoJù¶m ÐmdUmV nXmW©m§Mo {Z[aúmU
nXmW©: 1. XmoZ {~H$a,2. ZimMo nmUr3. gmIa,
{H$e{‘e
H$m¶©nÜXVr: EH$ {~H$a ‘Ü¶o 100 ‘r.cr.
nmUr Ë¶m nmÊ¶mV EH$ {H$e‘re Q>mH$m.

Fig-1 nmÊ`mV R> odcoco {H$e{_enmÊ`mV R> odcoco {H$e{_enmÊ`mV R> odcoco {H$e{_enmÊ`mV R> odcoco {H$e{_enmÊ`mV R> odcoco {H$e{_e

EH$ VmgmZ§Va Ë¶m H$m¶ ’$aH$ KS>cm
{Z[aúmU H$am. {H$e‘recm nmÊ¶m~mhoa H$mT>w>Z
H$moaS>çm {H$e‘re VwcZm H$am. {H$e‘re À¶m
AmH$mamV H$mhr ~Ôc KS>cm H$m¶? hmM à¶moJ
doJdoJù¶m ’$imMr VwH$S>o nmÊ¶mV Q>mHw$U H$am.
Kar AmB© H$mo‘Obobr ^mOr nmÊ¶mV ~wSdyZ
R>odVo. Vwåhmcm ¶mMo H$maU H$ico H$m¶?

EH$m {~H$a‘Ü¶o 100 ‘r.cr. g§V¥á
gmIaoMo ÐmdU ¿¶m Oo ¶m AmYr AmnU V¶ma
Ho$co hmoVo. Vo ÐmdU gwÜXm dmné eH$Vmo.

Fig-2 (A)- nmÊ`mV \w $Jcoco {H$e{_e(A)- nmÊ`mV \w $Jcoco {H$e{_e(A)- nmÊ`mV \w $Jcoco {H$e{_e(A)- nmÊ`mV \w $Jcoco {H$e{_e(A)- nmÊ`mV \w $Jcoco {H$e{_e

à¶moJemioVrc H¥$Vrà¶moJemioVrc H¥$Vrà¶moJemioVrc H¥$Vrà¶moJemioVrc H¥$Vrà¶moJemioVrc H¥$Vr
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H$am. ¶m H$nm‘Ü¶o gmIaoMo ÐmdU AmoVm. {nZ
Q>moMwZ ÐmdUmMr nmVirMr Zm|X ¿¶m.

~Q>mQ>çmMm H$n EH$m ‘moR>çm nmÌmV
R>odm Am{U Ë¶m nmÌmV nmUr AmVm ~Q>mQ>çmMm
H$nmÀ¶m C§MrÀ¶m AÜ¶m© n¶ªV nmUr AmoVm.
~Q>mQ²>¶mMm H$n nmÊ¶mV ~wSw> XoD$ ZH$m. ¶m
{df¶mMr H$miOr ¿¶m.

Fig-3(a) Amcwcm Mm¡agmH$ma H$mnmAmcwcm Mm¡agmH$ma H$mnmAmcwcm Mm¡agmH$ma H$mnmAmcwcm Mm¡agmH$ma H$mnmAmcwcm Mm¡agmH$ma H$mnm

Fig-3(b) H$nmÀ`m AmH$mamV H$mncoco AmcwH$nmÀ`m AmH$mamV H$mncoco AmcwH$nmÀ`m AmH$mamV H$mncoco AmcwH$nmÀ`m AmH$mamV H$mncoco AmcwH$nmÀ`m AmH$mamV H$mncoco Amcw

Fig-3(c) à`moJmgmR>r {gÜX Agcocm Amcwà`moJmgmR>r {gÜX Agcocm Amcwà`moJmgmR>r {gÜX Agcocm Amcwà`moJmgmR>r {gÜX Agcocm Amcwà`moJmgmR>r {gÜX Agcocm Amcw

¶m ÐmdUmV ‘mJo dmnacoco (’w$Jbobo)
[H$e‘re qH$dm JmOa, VmOo Ðmj dmné eH$Vm.

amÌ^è¶mgmR>r ¶m à¶moJmcm VgoM R>odm
Am{U Xþgè¶m{Xder ÐmdUmV qH$dm {H$e‘re
‘Ü¶o H$m¶ KS>Vo. {H$e‘reÀ¶m AmH$mamV
H$mhrVar ~Xc KS>Vo H$m?

• Xþgè¶m H$m¶©H¥$Vr ‘Ü¶o nmUr
 ……………………  ‘YwZ
………………….. H$S>o àdmhrV hmoVo.

• Xþgè¶m H$m¶©H¥$Vr(2~) ‘Ü¶o  ‘Ü¶o nmUr
 …………………… H$Sw>Z

 …………………..H$S>o àdmhrV hmoV Amho
{H$e‘re ‘Ü¶o nmUr AmV Am{U ~mhoa

H$em àH$mao OmV Amho nmhþ ¶m. Vo H$em àH$mao
H$m¶© H$aVo? {H$e‘reMm ~mø Wa nmÊ¶mg
AmV {eaÊ¶mg ‘XV H$aVo.

Imcrc à¶moJmìXmao OmñV ‘m{hVr KoD$
¶m.

Ðd^rgaU Ðd^rgaU Ðd^rgaU Ðd^rgaU Ðd^rgaU Osmosis

Amdí¶H$ AgUmao gm{hË¶:Amdí¶H$ AgUmao gm{hË¶:Amdí¶H$ AgUmao gm{hË¶:Amdí¶H$ AgUmao gm{hË¶:Amdí¶H$ AgUmao gm{hË¶: EH$ H$ƒm
~QmQm>, {~H$a, nmUr, XmoZ {nÝg, MmHy$.

nÜXV: EH$ H$ƒm ~Q>mQ>m KoD$Z Ë`m darc
gmc H$mT w >Z Q > mH $ m. AmVm AmH ¥ $VrV
XmI{dë`mà_mUo ~Q>mQ>çmbm H$mnm. (AmH¥$Vr
XmI{dë`mà_mUo)

gmIaoMo g§V¥á ÐmdU ~Zdm. AmH¥$VrV
XmI{dë¶mà‘mUo ~Q>mQ>çmMm EH$ H$n V¶ma

AÜ¶m© Vmgmn¶ªV hm à¶moJ ~mOwcm
R>oD$Z Z§Va {Z[aúmU H$am Am{U Zm|X ¿¶m.

Z§Va hmM à¶moJ CcQ> H$am åhUOo
~Q>mQ>çmV nmUr AmVm Am{U nmÌmV gmIaoMo
ÐmdU ¿¶m. ¶m à¶moJmMo {Z[aúmU H$am.XmoÝhr
à¶moJmMr VwcZm H$am. Vwåhmcm H$m¶ AmT>iVo
{chm.

{H$e‘reMm à¶moJ Am{U ~Q>mQ>çmMm
à¶moJ ¶m XmoÝhr à¶moJm‘Ü¶o H$mhr gmå¶ ^oX
AmT>iVo H$m¶? H$moUVo Amho?

darc {Z[aúmU Ho$ë¶mZo nmUr Zoh‘r
gmIaoÀ¶m ÐmdUmV àdmhrV hmoVo. ¶mMo H$maU
H$m¶ Agw eH$Vo? {dMma H$am?

à¶moJà¶moJà¶moJà¶moJà¶moJ
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H$m¶©H¥$Vr H$aÊ¶mgmR>r Imcrc nXmWm©Mr
JaOm AgVo.Amdí¶H$ nXmW©: XmoZ {~H$a,
Zagmio {’$ëQ>aMm H$mJX, ñQ>m°S>, gmIa,
Am¶mo{S>Z, Jhþ/Vm§XþimMo {nR>, 500 {‘.br.Mr
ßbmñQ>rH$ ~m°Q>b, gwVr H$mnS>

à¶moJ {dYrà¶moJ {dYrà¶moJ {dYrà¶moJ {dYrà¶moJ {dYr
1. JmiUo à¶moJmMo CnH$aU AmH¥$Vr (4A)

‘Ü¶o XmI{dë¶m à‘mUo aMZm H$am
qH$dm (4~) AmH¥$VrV XmI{dë¶mà‘mUo
JmiUr H$mJXmMr aMZm H$am.

2. 100 ‘r.cr. nmÊ¶mV 1 Vo 2 M‘Mm
Jhþ/ Vm§XþimMo {nR>> Q>mHw$Z {~H$a ‘Ü¶o
ÐmdU V¶ma H$am.

3. ¶m ÐmdUmV EH$ W|§~ Am¶mo{S>ZMm Q>mH$m.
4. ho g§nwU© ÐmdU Zagmù¶mV AmoVm ¶m

à¶moJmMo [Z[aúmU H$am.
¶m à¶moJmMo [Z[aúmU H$am.

• {’$ëQ>aÀ¶m H$mJXmda H$m¶ {e„H$
amhrb?

• {’$ëQ>aÀ¶m H$mJXmMm H$moUVm ̂ mJ àdoe
H$aÊ¶mgmR>r ‘XV H$aVo?

• H$moUË¶m nXmWm©bm H$mJXmÀ¶m AmV
àdoe H$é XoV Zmhr?

• H$mhr nXmW© {’$ëQ>a H$mJXmVwZ àdoe
H$é eH$V Zmhr? H$ënZm H$am?

noergwÜXm ¶m H$mJXmà‘mUo H$mhr nXmWm©Zm
à{dð>>> hmoD$ XoV Va H$mhr nXmWm©Zm ~mhoa
Q>mH$Vo. nooer‘Ü¶o {’$ëQ>a H$mJXmMo H$m‘ nooerWa
H$aVmo.

darc H$m¶©H¥$Vr ìXmao Amnë¶mcm nooer‘Ü¶o
nooerWamìXmao nXmWm©Mo McZ ¶m {df¶mda
‘m{hVr {‘imcr. ¶m H$m¶©H¥$Vr déZ ßcmñ‘m
Wam ~Ôc ‘m{hVr KoD$ ¶m.
a) hm Wa nmÊ¶mcm àdmhrV hmoD$ XoVmo.
b) nmÊ¶mV {daKicoco nXmWm© ¶m ‘YwZ

àdmhrV hmoD$ eH$VmV.

gmIaoÀ¶m ÐmdUmH$S> o nmUr àdmhrV
hmoÊ¶mÀ¶m {H«$¶ocmM Ðd^rgaU åhUVmV. J«rH$
^mfoV Amñ‘mog åhUOo T>H$cZo.

Ðdm^rgaU {H«$¶o‘Ü¶o H$‘r KZVm
(Vrd«) Agcoco ÐmdU OmñV KZVm Agcoë¶m
ÐmdUm H$S>o EH$m gwú‘ Wam‘YwZ àdmhrV hmoVo.

nooer WamìXmao nXmW© NoerÀ¶m AmV
nmUr nooerÀ¶m ~mhoa H$em àH$mao hmcMmc
H$aVmV ¶m ~Ôc ‘m{hVr Imcrc H$m¶©H¥$Vr
ìXmao KoD$ ¶m.

H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2

JmiUo JmiUo JmiUo JmiUo JmiUo Filtration

Fig-4 (a) nma §nmarH$ nÜXVnma §nmarH$ nÜXVnma §nmarH$ nÜXVnma §nmarH$ nÜXVnma §nmarH$ nÜXV

Fig-4 (b) n`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXV
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c) H$mhr àH$maÀ¶m nXmWm©Zm Ë¶mVwZ OmD$ XoV Zmhr.
ßcmñ‘m WamìXmao H$mhr nXmW© à{dð> hmoVmV

¶m {H«$¶ocm na‘r¶m{~crQ>r(permeability)
åhUVmV.

dZñnVrÀ¶m ^mJmV nmÊ¶mÀ¶m VgoM
nXmWmªÀ¶m dhmZm~Ôc ‘mJrc H¥$Vr ìXmao
‘m{hVr KoVcr Amho. ßbmñ‘m Wam~Ôb A{YH$
‘m{hVr Imbrb n[aÀN>oXmÛmao {‘idy ¶m.

ZmOwH$, cd{MH$ JwUY‘© AgwZ noer^modVr
~mø AmdaU AgVo Or noer‘Yrc ^mJm§Zm
~mø nXmWm©nmgwZ doJio H$aVo ¶m Wamcm
ßcmñ‘m Wa åhUVmV. nooer‘Yrc OrdnXmWm©Mo
(Protoplasm) Mo Xm oZ ^mJ hm oVmV.
gm¶Q>moßcmñ‘ (cytoplasm) H|$ÐH$ (nucleus)
ßcmñ‘m Wa H$mhr R>iH$ nXmWm©cm nooer‘Ü¶o
àdoe XoUo qH$dm R>iH$ nXmWm©Zm nooer~mhoa
nS>Ê¶mg ‘XV H$aVo Am{U BVa nXmWm©Zm ~mhoa
nSw> XoV Zmhr. qH$dm Ë¶m§Zm à{V~§Y H$aVmo,
åhU wZ ßcmñ‘m Wamcm(selectively
permeable) åhUVmV. ßcmñ‘m Wa hm Ord§V
cd{MH$ Wa Amho.

ßcmñ‘m WamMo H$m¶© ßcmñ‘m WamMo H$m¶© ßcmñ‘m WamMo H$m¶© ßcmñ‘m WamMo H$m¶© ßcmñ‘m WamMo H$m¶© Functions of Plasma
Membrane

AmH$ma:AmH$ma:AmH$ma:AmH$ma:AmH$ma: noer Am{U nooer‘Yrc ÐdmZm
EH$ {d{eð> AmH$ma XoVmo.

¶m§{ÌH$ AdamoY:¶m§{ÌH$ AdamoY:¶m§{ÌH$ AdamoY:¶m§{ÌH$ AdamoY:¶m§{ÌH$ AdamoY: no oer‘Yrc ^mJmMo
g§aúmU H$aÊ¶mgmR>r ¶m§{ÌH$ AdamoYmMo H$m¶©
H$aVo.
Selective Permeability : nooerÀ¶m AmV
qH$dm ~mhoa H$moUH$moUVo nXmWm©Zm OmD$ XoUo
qH$dm AmV àdoe XoÊ¶mMm {ZU©¶ H$aVmo.
EÝS>mogm¶Q>m{gg Endocytosis : ßcmñ‘m WamÀ¶m
cd{MH$ cúmUm‘wio noercm Amhma KoÊ¶mg
qH$dm BVa nXmW© JriÊ¶mgmR>r EÝS>mogm¶Q>mogrg
(endocytosis) {H«$¶m ‘XV H$aVo. A{‘~m
¶m {H«$¶oìXmao Amncm Amhma J«hZ H$aVmo.

AmoiI AmoiI AmoiI AmoiI AmoiI Recognition : ¶m Wamda H$mhr nXmW©
AgVmV Oo H$m¶© nXmWm©Mr AmoiI H$aÊ¶mMo
H|$Ð ñWmZ Amho. Ë¶mM àH$mao OmoSy>>Z amhÊ¶mMo
ñWmZ Amho. ho nXmW© C{V {Z‘uVrgmR>r ‘XV
H$aVo. Ë¶mM àH$mao ~mø nXmWm©Mr AmoiI
H$aVo Am{U gwú‘{OdmUw§er cT>m XoVmV.
gwMZm Mm àdmh gwMZm Mm àdmh gwMZm Mm àdmh gwMZm Mm àdmh gwMZm Mm àdmh Flow of Information :
EH$m àmÊ¶m‘Yrc {d{dY ^mJmÀ¶m nooer‘Ü¶o
gwMZm Am{U g§nH©$ R>oD$Z g§~§Y {Z‘m©U H$aVmV.
Ðdm^rgaU Ðdm^rgaU Ðdm^rgaU Ðdm^rgaU Ðdm^rgaU Osmosis :ßcmñ‘m Wam‘Ü¶o
AgUmè¶m gwú‘ nmÊ¶mÀ¶m ‘mJm©ìXmao {h {H«$¶m
KS>Vo.
noer§Mo gmVË¶:noer§Mo gmVË¶:noer§Mo gmVË¶:noer§Mo gmVË¶:noer§Mo gmVË¶:  EH$m noerMm ßcmñ‘m Wa
Xþgè¶m Wamer OwiwZ ßcmñ‘moS>oñ‘mQ>m Am{U
O§³eZ {Z‘m©U H$aVo.
{deofrH$aU {deofrH$aU {deofrH$aU {deofrH$aU {deofrH$aU Specialization : doJdoJio H$m¶©
H$aÊ¶mgmR>r ßcmñ‘m Wa é§nmVarV homVo. CXm.
‘m¶H«$modr„r( microvilli) ‘Ü¶o emofU
WamìXmao dhU WamìXmao dhU WamìXmao dhU WamìXmao dhU WamìXmao dhU Transport across the
Membrane

ßcmñ‘m Wa noer‘Yrc ^mJ Am{U
gm¶Q>moßcmñ‘m ‘Ü¶o Ë¶mM n«H$mao noerÀ¶m
g^modVmcr àXoem‘Ü¶o ^m¡{VH$ AdamoY
(physical barrier) åhUwZ H$m‘ H$aVo. ¶m
Wamcm Imcrc àH$mao {Zd©{MV H$é eH$Vmo.

a) nXmWm©Zm Ë¶m ‘YwZ àdmhrV hmoD$ XoV
Zmhr åhU wZ B §na‘r¶ o~c
(Impermeable) AgVo.

b) Ð{dV(solute-{daKiUmam nXmW©),
ÐmdUr(solvent-Xþgè¶m nXmWmª §Zm
ñdV…‘Ü¶o {daKidyZ KoUmam) ¶m§Zm
Ë¶mÀ¶m ‘YwZ àdmhrV hmoD$ XoVo åhUwZ
na‘r¶o~c AgVo.

c) gmëd|Q> àdmhrV hmoD$ XoVo Am{U gmoë¶wQ>
c m Wm §~ {dV o  åhU wZ ¶mcm
go‘rnar‘r¶~c Semipermeable
åhUVmV.

d) H$mhr R>iH$ Ð{dV Zm àdmhrV hmoÊ¶mg
‘XV H$aVo åhUwZ ¶mcm goco³Q>rdbr
na‘r¶o~c Selectively permeable
åhUVmV.
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• XmoÝhr A§S>çmÀ¶m ‘mn H$mJXmÀ¶m nÅ>rZo
¿¶m. A§S>çmÀ¶m é§X ^mJmg g^modVmbr
H$mJXmMr nÅ>r Jw§S>miwZ noZ À¶m ghmæ¶mZo
IwU H$am.(¶m H$m¶m©gmR>r Vw‘À¶m {eúmH$mMr
‘XV ¿¶m.

• Xþgè¶m {~H$a ‘Ü¶o OmñV Vrd«> {‘R>mMo
(concentrated salt ) ÐmdU V¶ma H$am.

• Xþgè¶m {~H$a‘Ü¶o ZimMo nmUr AmoVm.
EH$ A§S>r ZimMo nmUr Agcoë¶m {~H$a
‘Ü¶o R>odm Am{U Xþgar A§S>r {‘R>mMo ÐmdU
Agcoë¶m {~H$a ‘Ü¶o R>odm.

  Fig-5(c) {_R>mÀ`m ÐmdUmV H$dMahrV A§S> o{_R>mÀ`m ÐmdUmV H$dMahrV A§S> o{_R>mÀ`m ÐmdUmV H$dMahrV A§S> o{_R>mÀ`m ÐmdUmV H$dMahrV A§S> o{_R>mÀ`m ÐmdUmV H$dMahrV A§S> o
Fig-5(d) gmÜ`mnmÊ`mV H$dMahrV A§S > ogmÜ`mnmÊ`mV H$dMahrV A§S > ogmÜ`mnmÊ`mV H$dMahrV A§S > ogmÜ`mnmÊ`mV H$dMahrV A§S > ogmÜ`mnmÊ`mV H$dMahrV A§S > o

• 2 Vo 4 Vmgmn¶ªV {~H$a cm VgoM R>odm.
• {~H$a ‘Yrc A§S>r M‘MmÀ¶m ghmæ¶mZo

nmÊ¶m~mhoa H$mTw>Z ñdÀN> nmÊ¶mZo Ywdmdo
‘mn KoÊ¶mÀ¶m H$mJXmÀ¶m nÅ>rZo XmoÝhr
A§S>çmMr JmocmB©Mm ‘mn ¿¶m. H$mJXmÀ¶m
nÅ>rda noZ ìXmao IwZ H$am.

• A§S>çmÀ¶m JmocmB‘Ü¶o H$m¶ ’$aH$ AmT>iVo.
{Z[aúmU H$am Imcrc àíZmMr CÎma {chm

{‘R>mMo ÐmdUm‘Ü¶o Agcocr A§S>r
AmHw§$MZ nmdVo H$maU....................
ZimÀ¶m nmÊ¶mV Agcocr A§S>r
àgaU nmdVo H$maU..................

noer‘YwZ nmUr ~mhoa Q>mH$Ê¶mÀ¶m {H«$¶ocm
E³gmoñ‘mogrg( Exosmosis) åhUVmo

~mhoéZ nmUr noer‘Ü¶o àdmhrV hmoÊ¶mÀ¶m
{H«$¶ocm EÝS>omñ‘mogrg(Endosmosis) åhUVmV.

àmUr noer~Ôc Vwåhr ‘m{hVr KoVcrM
Amho. Xþgè¶m àH$maÀ¶m H$m¶©H¥$Vr ìXmao àmÊ¶mÀ¶m
earamV nmÊ¶mMo dhZ ¶m ~Ôc ‘m{hVr KoD$.

H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1

Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r: {VZ {~H$a, noQ>ar {S>e,
{‘R>, gOc HCl / g§S>mg ~mWé‘ YwÊ¶mMo
Amåc, XmoZ gma»¶m AmH$mamMr H$ƒr A§S>r
nwgÊ¶mgmR>r H$mnS>, ‘moO‘mn H$aÊ¶mgmR>r noona
EH$ M‘M

à¶moJ{dYr:à¶moJ{dYr:à¶moJ{dYr:à¶moJ{dYr:à¶moJ{dYr:
• EH$m {~H$a ‘Ü¶o gOc HCL / qH$dm Amåc

KoD$Z Ë¶mV EH$ A§S>r 4 Vo 5 VmgmgmR>r
R>odm.

Fig-5(a)
• M‘Mm ghmæ¶mZo A§S>çmcm AmåcmVwZ ~mhoa

H$mTw>Z {Z[aúmU H$am.
• ZimÀ¶m nmÊ¶mZo A§S>çmcm Ywdm.

Fig-5(b) ZimÀ¶m nmÊ¶mZo A§S>r YwUoZimÀ¶m nmÊ¶mZo A§S>r YwUoZimÀ¶m nmÊ¶mZo A§S>r YwUoZimÀ¶m nmÊ¶mZo A§S>r YwUoZimÀ¶m nmÊ¶mZo A§S>r YwUo

Fig-5(c) Fig-5(d)
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go‘rna‘r¶o~c Wa go‘rna‘r¶o~c Wa go‘rna‘r¶o~c Wa go‘rna‘r¶o~c Wa go‘rna‘r¶o~c Wa (semi permeable
membrane) V¶ma H$aUo V¶ma H$aUo V¶ma H$aUo V¶ma H$aUo V¶ma H$aUo

{eOdbobr A§S>r ’$moS>cr AgVm Amnë¶mcm
A§S>çmVrc nm§T>è¶m nXmWm© ^modVr EH$ nmVi
Wa {XgVmo. hmM Wa ~mø nXmWm©Zm A§S>çmV
àdoe H$é XoV Zmhr. ’$³V R>am{dH$ nXmWm©ZmM
A§S>çm‘Ü¶o àdmhrV H$aVmV. åhUwZ ¶m Wamcm
go‘rna‘r¶o~c Wa (semi permeable)
åhUVmV. ¶m AmYrÀ¶m H$m¶©H¥$Vr‘Yrc
A§S>çmMm dmna H$é eH$Vmo.
• EH$ H$ƒo A§S>o ¿¶m.
• 4 Vo 5 VmgmgmR>r A§S>çmcm gOc HCl

‘Ü¶o R>odm.
• A§S>çmdarc H$dM Oo H$°ëer¶‘ H$m~m}ZoQ>

(CaCO3 ) ìXma o {Z‘uV AgVo V o
Amåcm‘wio Zï> hmoVo.

• OimÀ¶m nmÊ¶mZo A§S>çmcm Ywdmdo.
• noÝgrc À¶m ghmæ¶mZo A§S¶mÀ¶m Wamda

~marH$ {N>Ð H$am.

• A§S>çm‘Yrc nXmW© ~mhoa Q>mH$m. A§S>çmÀ¶m
Wamcm ñdÀN> nmÊ¶mZo Ywdmdo. AmVm
go‘rna‘o~c Wa V¶ma Amho.
V¶ma Pmboë¶m WamÛmao Imbrb H$m¶©H¥$Vr

H$é ¶m.
Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:

XmoZ A§S>çmMr Wa {VZ [~H$a, gmIa,

à¶moJ emioVrc H¥$Vr-3à¶moJ emioVrc H¥$Vr-3à¶moJ emioVrc H¥$Vr-3à¶moJ emioVrc H¥$Vr-3à¶moJ emioVrc H¥$Vr-3
nmUr, Xmoar, ‘mnU OJ, {S>ñnmogo~b {ga|O
EH$ A§S>çmMm Wa ¿¶m. ¶m Wam‘Ü¶o {gaoO
À¶m ghmæ¶mZo 10 ‘r.cr. g§V¥á gmIaoMo ÐmdU
^am.

¶m WamMo Vm|S> ~marH$ XmoarìXmao ~m§YwZ
~§X H$am. {~H$a ‘Ü¶o 100 ‘r.cr. nmUr ‘moOwZ
¿¶m. gmaIaoMo ÐmdU ^acoë¶m A§S>çmMm Wa
nmÊ¶mV R>odm, Ë¶mcm amÌ^a VgoM R>odm. Xþgao
EH$ A§S>çmMm Wa KoD$Z Ë¶m‘Ü¶o {ga|OÀ¶m
ghmæ¶mZo 10 ‘r.cr. ZimMo qH$dm {nÊ¶mMo
nmUr ^am, XmoarZo Vm|S> ~§X H$am. EH$m {~H$a
‘Ü¶o 100 ‘r.cr. gmIaoMo g§V¥á ÐmdU ~Zdm.
¶m A§S>çmÀ¶m Wamcm g§V¥á gmIaoÀ¶m ÐmdUmda
amÌ^amgmR>r R>odm. (AmYrÀ¶m H$m¶©H¥$VrgmR>r
V¶ma Ho$bobo g§V¥á gmIaoMo ÐmdU dmné
eH$Vmo.)

Fig-6 A§S>çmMo nmVi AmdaUA§S>çmMo nmVi AmdaUA§S>çmMo nmVi AmdaUA§S>çmMo nmVi AmdaUA§S>çmMo nmVi AmdaU

Fig-7(a) 10 _r.cr. {_R>mMo10 _r.cr. {_R>mMo10 _r.cr. {_R>mMo10 _r.cr. {_R>mMo10 _r.cr. {_R>mMo
ÐmdU ^amÐmdU ^amÐmdU ^amÐmdU ^amÐmdU ^am

Fig-7(b)
Vm§ oS > ~m§YmVm§ oS > ~m§YmVm§ oS > ~m§YmVm§ oS > ~m§YmVm§ oS > ~m§Ym

Fig-7(c) nmÊ`mV R> odmnmÊ`mV R> odmnmÊ`mV R> odmnmÊ`mV R> odmnmÊ`mV R> odm
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• nmZmVrc nU©{N>Ð ¶m {H«$¶oìXmao CKS>Vo
Am{U ~§X Ho$ë¶m OmVo.

• nmUr VgMo I{ZO nXmWm ªÀ¶m
hmcMmcrgmR>r hr {H«$¶m ‘XV H$aVo.

• aº$m‘YwZ Amnë¶m earamVrc CËg©OH$
nXmW© ¶m {H«$¶oìXmao earam~mhoa Q>mH$ë¶m
OmVmV.

• earamg Cn¶moJr nXmW© ¶m {H«$¶oìXmao
nmÊ¶mgmo~V emofU Ho$ë¶m OmVo.

ì¶mnU (ngaUo) ì¶mnU (ngaUo) ì¶mnU (ngaUo) ì¶mnU (ngaUo) ì¶mnU (ngaUo) Diffusion
EH$m ‘mÜ¶‘m‘Ü¶o nXmW© àdmhrV

hmoÊ¶mgmR>r Xþgè¶m àH$maMr {H«$¶m ‘XV H$aVo.
Imcrc H$m¶©H¥$Vr ìXmao ¶m nÜXVr ~Ôc
‘m{hVr KoD$ ¶m.

Imocr‘Yrc EH$m ^mJmV AÎmaÀ¶m
~mQ>brMo PmH$U H$mT>co AgVm H$m¶ KS>Vo?

Vwåhmcm H$m¶ OmUdVo? ~mQ>br‘Yrc
AÎmamMm gw§J§Y Imocr‘Ü¶o ngaVmo. Imcrc
{df¶mda {dMma H$é ¶m.
• g§nwU© ImocrV gwJ§Y H$gm ngaV

AgVmo?
• g§nwU© ImocrV gwJ§YmMm àdmh gmaIm AgVmo?
• Am§Yim/ An§J ì¶º$s AÎmamÀ¶m {e{e

n¶ªV nmohMw eH$Vmo H$m¶?
• Vwåhr Oa Am§Yio/ An§J Agë¶mg

{e{eMo ñWmZ H$em àH$mao AmoiIVm?
• AemM àH$maMr H$mhr AZoH$ CXmhaU

V¶ma H$am?
‘mÜ¶‘m ‘Ü¶o nXmW© àdmhrV hmoÊ¶mMr

AOwZ EH$ nÜXV Amho. Imcrc H$m¶©H¥$Vr
ìXmao ¶m nÜXVr ~Ôc ‘m{hVr KoD$ ¶m.

H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4
H$m°’$s nmdSa>Ûmao ì¶mnZmMr {H«$¶mH$m°’$s nmdSa>Ûmao ì¶mnZmMr {H«$¶mH$m°’$s nmdSa>Ûmao ì¶mnZmMr {H«$¶mH$m°’$s nmdSa>Ûmao ì¶mnZmMr {H«$¶mH$m°’$s nmdSa>Ûmao ì¶mnZmMr {H«$¶m
H$m°’$r nm°dS>a Mm à¶moJ. EH$m ^m§S>çmV

WmoS>o nmUr ¿¶m. H$m°’$sÀ¶m nm°dS>a Mm EH$
chmZ Jmoim ~Zdm. hiwdma nUo ¶m Jmoù¶mcm
nmÊ¶mV gmoS>m. H$m¶ KS>V Amho ? ¶mMo
{Z[aúmU H$am?

A§S>çm‘Yrc nXmW© A[U {~H$a ‘Yrc
nXmWm©Mo à‘mU à¶moJmAm{Y Am{U à¶moJm Z§Va
{H$Vr AgVo {Z[aúmU H$am.Amnë¶mcm cúmmV
Amcoë¶m H$maUm~Ôc  dhrV Zm|X ¿¶mdr.
Vwåhr Ho$coë¶m {Z[aúmUmcm H$maU Xe©dm.

darc gd© H$m¶©H¥$Vr ìXmao Amnë¶mcm
hoM H$iVo H$s, EH$m ÐmdUmVwZ nmUr Xþgè¶m
ÐmdUmV EH$m Wam‘YwZ H$‘r Vrd«Vm OmñV
Vrd«Vm H$S> o àdmhrV hmoÊ¶mÀ¶m {H«$¶ocm
Ðdm^rgaU åhUVmV.

Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?
n¥ÏdrMm 3/4 ^mJ nmÊ¶mMo ì¶mncocm

Amho. n¥Ïdrda EdT>çm OmñV à‘mUmV nmUr
AgwZ gwÜXm nmÊ¶mMm dmna H$é eH$V Zmhr
ho nmUr ImaQ> AgVo. ¶m nmÊ¶mVwZ jma
H$mTw>Z Q>mH$ë¶mZo ¶m nmÊ¶mMm dmna H$é
eH$Vmo. ’«o$S>r ‘ao³¶war (Freddie Mercury)
Am{U S>o{dS> ~modr(David Bowie ) ¶m XmoZ
emókmZmZo go‘rna‘o~c WamMm (semi
permeable membrane ) dmna H$éZ Sr
gmcrZoeZ(de-salination) à{H«$¶o ìXmao
g‘wÐmÀ¶m nmÊ¶mVwZ {‘R> ~mhoa Q>mH$co. EH$m
WamìXmao doJio Ho$coë¶m jma nmÊ¶mda Cƒ
Xm~ {Z‘m©U Ho$cm AgVm. jma nmÊ¶mVrc
nmUr ewÜX nmÊ¶mH$S>o àdmhrV hmoZo Am{U
Ë¶mVrc {‘R> go‘rna‘o~c WamV VgoM amhVo.
¶m à{H«$¶ocm [adg© Amñ‘mo{gg(Reverse
Osmosis) åhUVmV. AmOH$mc Kar nmUr
ewÜXrH$aUmgmR>r Or ¶§Ì dmnaVmV Á¶mcm
AmnU dmQ>a ß¶war’$m¶a åhUVmo. ¶m ¶§Ìm‘Ü¶o
[adg© Amoñ‘mgrg à{H«$¶oìXmao VrZ WamVyZ
JmiU {H«$¶m hmoD$Z cdU ~mhoa Q>mH$co OmVo
Am{U nmÊ¶mMo ewÜXrH$aU Ho$ë¶m OmVo.

gOrdm§‘Ü¶o Amñ‘mgrg Mo ‘hËdgOrdm§‘Ü¶o Amñ‘mgrg Mo ‘hËdgOrdm§‘Ü¶o Amñ‘mgrg Mo ‘hËdgOrdm§‘Ü¶o Amñ‘mgrg Mo ‘hËdgOrdm§‘Ü¶o Amñ‘mgrg Mo ‘hËd
• ‘wim‘Ü¶o nmUr Ðdm^rgaU à{H«$¶oìXmao

àdoe H$aVmV.
• noer‘Ü¶o nmÊ¶mMm àdmh Ðdm^rgaU

{H«$¶o ìXmao KS>Vo.
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Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?Vwåhmcm ‘m{hVr Amho H$m¶?

Wm°‘g J«mh‘(Thomas Graham) ZmdmMm ñH$m°Q>re ̂ m¡{VH$ agm¶Z
emók dm¶wÀ¶m ì¶mnZmda AÜ¶¶Z Ho$co. ¶mZo dm¶wÀ¶m ì¶mnZmMm
doJ d Ë¶mMm ‘moO-‘mn KoVcm Am{U ÐmdUmV {daKiUmè¶m nXmWm©©Mm
Aä¶mb Ho$cm. EH$m ‘mÜ¶‘mV OmñV cdH$a {daKiUmè¶m nXmWm©Mm
ì¶mnUmMm(diffusion ) doJ H$‘r à‘mUmV {daKiUmè¶m nXmWm©À¶m
ì¶mnZmÀ¶m doJm noúmm OmñV AgVo. ¶mcmM J«mh‘Mm {Z¶‘ ‘Graham’s
law’of diffusion Ago åhUVmV.

Vwåhr {Z[aúmU Ho$cocm g‘mMma dhrV
{chm. hm à¶moJ AZoH$doim H$éZ g§nwU© nUo
{Z[aúmU H$am.
• [M‘wQ> ^a H$m°’$s nm°dS>a ¿¶m Ë¶mV

hiwdmanUo nmUr {‘idm.
• {M‘wQ> ^a H$m°’$s nm°dS>a ¿¶m Ë¶mV

Ja‘ nmUr {‘idm.
àË¶oH$ à¶moJmV [Z[aúmU H$am Am{U

‘V ‘m§S>m.
Xþgao nXmW© gwÜXm ¶mM àH$maÀ¶m

{H«$¶oìXmao ì¶mnU H$aVm H$m¶?
H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5H$m¶©H¥$Vr -5

• EH $ n o Q > r { S >e ¿¶m. Ë¶m‘Ü¶ o
{M‘Q>çmÀ¶m gmhmæ¶mZo WmoS>o nmoQ>mer¶‘
na‘°½ZoQ >(KMnO4 ) Mo ñ’$Q>rH$ R>odm.

• hiwdmanUo noQ>r{S>e ^m§S>çmV nmUr
AmoVm.(W|~ W|~ nmUr Ś>m°naÀ¶m ‘XVrZo
gmoS>V ahm)

• àË¶oH$ doiog ({‘ZrQ>mV) Jwcm~r a§J
H$em àH$mao ngaVo {Z[aúmU H$am.
^m§S>çmÀ¶m ‘Ü¶ ^mJmVwZ Q>moH$m H$S>o a§J

H$em àH$mao ngaVmo ¶mMr Zm|X ¿¶m.
Xþgè¶m àH$maMo a§JrV nXmW© KoD$Z hm

à¶moJ nwÝhm nwÝhm H$am. ( CXm. H$m°na gë’o$Q>,
A¶moS>rZ) Am{U {ZH$mcmMr VwcZm H$am.
• a§JmMo McZ Am{U doi ¶m ‘Ü¶o H$mhr

g§~§Y AgVmo H$m¶?
AOwZ OmñV ‘m{hVrgmR>r nmÊ¶m‘Ü¶o

AUwMo McZ ¶m ~Ôc ‘m{hVr Imcrc
H$m¶©H¥$Vr ìXmao KoD$ ¶m.

H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6
hr H$m¶©H¥$Vr Xþgè¶m H$m§hr nXmW© Ogo H$s,

H$m°na gë’oQ>Mo AUw, a§JrV emhr ¶m§À¶m ~amo~a
H$é eH$Vmo, nmÊ¶m‘Ü¶o H$m°’$s, KMnO4, a§§JrV
emhr ¶m gdmªÀ¶m AUwMo MbZ H$go KS>Vo
{ZarjU H$éZ {ZîH$f© {bhm.

nmUr qH$dm hdm ¶m ‘mÜ¶‘m‘Ü¶o H$moUVohr
nXmW© R>odco AgVm. ¶m ‘Ü¶o Vo nXmW© gd©Ì
EH$ gmaIo ngaVmV. ¶m {H«$¶ocmM ì¶mnZ
(Diffusion) Ago åhUVmV.

AmVm n¶ªVÀ¶m Aä¶mgmZo Amnë¶mcm
Ðdm^rgaU (osmosis) Am{U ì¶mnU
(diffusion) ~Ôc {dnwc ‘m{hVr {‘imbobr
Amho, nooerWam‘Ü¶o AOwZ H$mhr àH$maÀ¶m {H«$¶m
KS>VmV. ¶m~Ôc ‘m{hVr  AmnU Cƒ dJm©V
KoD$ ¶m.
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‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

AAAAAmnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?

Amnë¶m Aä¶mgmV gwYmamUm H$amAmnë¶m Aä¶mgmV gwYmamUm H$amAmnë¶m Aä¶mgmV gwYmamUm H$amAmnë¶m Aä¶mgmV gwYmamUm H$amAmnë¶m Aä¶mgmV gwYmamUm H$am

ì¶mnZ, Ðdm^rgaU, na‘m°¶~crQ>r( Permeability) go‘r na‘¶m~crQ>r, gmoë¶wQ>, g§V¥Ën
   X«mdU

noercm YZ, Ðd Am{U dm¶w Z§Va gd© nXmWm©Mo dhZ H$aVo.
gd© nXmWm©Zm ßcmñ‘m Wam‘YwZ gd© nXmW© EH$gmaIo àdmhrV hmoD$ eH$V ZmhrV.
gwú‘ WamÀ¶m ghmæ¶mZo ì¶mnZ (diffusion), Ðdr^rgaU (osmosis ) Am{U BVa
nÜXVrìXmao nXmWm©Mo dhZ KS>Vo.
XaamoOÀ¶m OrdZmV ¶m à{H«$¶oMo ’$ma ‘hËd Amho.( Air freshners) AJa~Îmr, S>m§gmMo
[anc|Q> ho gd©M ì¶mnZmÀ¶m gwÌmda H$m¶© H$aVmV.
X«dm^rgaU À¶m gwÌmda S>¶mcgrg Am{U CcQ> Ðdm^rgaU {H«$¶m H$m¶© H$aVmV.
‘¥V noer‘Ü¶o Ðdm^rgaU {H«$¶m KS>V Zmhr.

1. H$mofrH$m‘Ü¶o àdoe Am{U {ZH$mg KS>{dUmar g§aMZm (AS 1)

(a) Noer^r{ÎmH$m (b) NoerWa (d) ¶m n¡H$s gd© (e) ¶m n¡H$s Zmhr.
2. [aH$må¶m OmJr `mo½` eãX ^am.(AS 1)

(a) ’w$cmMm gwJ§Y.................. à{H«$¶o ìXmao ngaVmV.
(b) ^monmc dm¶w XþK©Q>Zm ‘Ü¶o MIC ({‘W¡c Am¶gmogm¶ZmBS>) dm¶w ^monmc ehamV

...................... {H«$¶o ìXmao hdoV ngaco.
(c) ~Q>mQ>çmV nmUr....................{H«$¶o ìXmao àdoe H$aVo.
(d) VmOo A§Jwa (Ðmúmo) {‘R>mÀ¶m ÐmdUmV R>odco AgVm A§Hw$MZ nmdVo H$maU.........

3. na‘r¶o~b Wa ( permeability of membrane) åhUOo H$m¶? CXm. ìXmao {ddaU Úm?(AS 1)

4. noer‘Ü¶o H$m~©ZS>m¶ Am³gmB©S>( CO2) H$m àdoe H$é eH$V Zmhr?(AS 1)

5. gwH$coco ’$i, ^mOr nmcm nmÊ¶mV R>odco AgVm VmOo amhVmV H$maU H$m¶ AgVo?(AS 2)

6. ewÜXnmÊ¶mÀ¶m A¹o$ar¶‘(aquarium) ‘Ü¶o g‘wÐmV amhUmao ‘mgm§Zm R>odco AgVm H$m¶
KS>Vo? Vw‘À¶m CÎmamda àH$me Q>mH$m?(AS 2)

7. g‘wÐmÀ¶m nmÊ¶mMo ewÜXrH$aU H$aÊ`mÀ`m {H«$¶ocm H$m¶ åhUVmV?(AS 1)

8. XaamoOÀ¶m {OdZmV ì¶mnZmMo ‘hËd H$m¶ Amho?(AS 7)
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9. X¡Z§XrZ OrdZmV Ðdm^rgaU KS>Umè¶m {VZ {H«$¶mMo CXmhaU Úm? (AS 7)

10. ~mOmamV Vwåhr EH$ Zmai KoVco. Zmaimcm hc{dë¶mZo Ë¶m‘Ü¶o nmUr H$‘r Amho ho
 H$iVo? Zmaimcm {N>Ð Z H$aVm Ë¶mV nmUr ^é eH$mc H$m¶?(AS 6)

11. Amnë¶mcm AmOma Pmcm AgVm S>m°³Q>a gcmB©Z ({‘R>mMo nmUr) cmdÊ¶mMm g„m
XoVmV.  na§Vw ewÜX nmUr KoÊ¶mMm g„m XoV Zmhr H$maU {chm?(AS 2)

12. 50% ½cwH$moO Mo ÐmdU B§Oo³eZÀ¶m ghmæ¶mZo gai aº$dmhrÊ¶mV( intravenously )
 àdoe Ho$ë¶mg H$m¶ KS>Vo?(AS 2)

13. nooerZm n[a‘r¶~crQ>r (permeability) Mr úm‘Vm ZgVr Va H$m¶ KS>co AgVo?(AS 2)

14. XaamoOÀ¶m {OdZmV Ðdm^rgaU {H«$¶m AmT>iVo, ¶mXr V¶ma H$am?(AS 2)

15. ì`mnZmÀ`m à`moJmVrc ì¶mnZ {H«$¶o~ÔbÀ¶m ‘m{hrVrMo Vw_Mo [Z[aúmU {chm?
16. A§S>çmÀ`m à`moJmVrc doJdoJù`m Q>ßß`mMm âcmo MmQ>© V`ma H$am?

1. nmÊ¶mÀ¶m ewÜXrH$aU ¶§Ìmcm( water purifier)cm Vwåhr nm{hco AgmcM gmYmaUnUo
AmnU Oo dmQ>a ß¶war’$m¶a dmnaVmo Ë¶m‘Ü¶o nmÊ¶mMo ewÜXrH$aU H$aUmao ( candles)
AgVmV. Oa H$arVm Amnë¶mcm ewÜX nmUr hdo Agoc Va CcQ> Amñ‘mo‘rQ>a Mr Amdí¶H$Vm
AgVo. CcQ> Ðdm^rgaU ( reverse osmosis) {H«$¶o ìXmao ho ¶§Ì nmÊ¶mMo ewÜXrH$aU H$aVo.

2. S>m¶cogrg S>m¶cogrg S>m¶cogrg S>m¶cogrg S>m¶cogrg Dialysis :

Amnë¶m earamV {Z‘m©U hmoUmao CËgO©H$ nXmW© aº$m‘YwZ ‘wÌqnS> Ðdm^rgaU {H«$¶oìXmao
~mhoa Q>mH$VmV. ‘yÌqnS> aº$mMo ewÜXrH$aU (JmiÊ¶mMo) àH«$s¶m H$aUo ~§X Ho$ë¶mg CËgO©H$
nXmW© earamV AgVmV. ¶m ‘wio earamV {dfmar nXmW© ngaVmV. H$mhr doim ‘¥Ë¶w KoD$
eH$Vo.
S>m°. {dcr¶‘ ³cm^ (S>m°. {dcr¶‘ ³cm^ (S>m°. {dcr¶‘ ³cm^ (S>m°. {dcr¶‘ ³cm^ (S>m°. {dcr¶‘ ³cm^ (Dr. William Kolff ) ¶m S>§M S>m°³Q>amZo 1947 ‘Ü¶o S>m¶crgrg
¶§ÌmMr {Z‘m©U Ho$co. S>m¶crgrg hm {J«H$ ^mfoMm eãX Amho. S>m¶m(Dia ) åhUOo {OdZ^a
cm¶grg( Lyses) åhUOo {d^mOZ ¶m ‘erZìXmao earam‘Yrc CËgO©H$ nXmW© {’$ëQ>a
(filter) Ho$bo OmVo. hr ‘erZ ì¶mnZ (diffusion ) Am{U go‘r na‘r¶o~c Wam ìXmao(semi
permeable membrane) ìXmao Ðdm^rgaU À¶m gwÌmda H$m¶© H$aVo.

gwMrgwMrgwMrgwMrgwMr
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3. aº$ noerda {d{dY àH$maÀ¶m ÐmdUmMm à^md:aº$ noerda {d{dY àH$maÀ¶m ÐmdUmMm à^md:aº$ noerda {d{dY àH$maÀ¶m ÐmdUmMm à^md:aº$ noerda {d{dY àH$maÀ¶m ÐmdUmMm à^md:aº$ noerda {d{dY àH$maÀ¶m ÐmdUmMm à^md:
àmUr noercm dZñnVr noergmaIr noer{^ÎmrH$m ZgVo. doJdJù¶m ÐmdUm‘Ü¶o noer àdoe

Ho$ë¶m‘wio AZoH$ ~Xc KS>VmV. cmcaº$ noer(hypertonic) ÐmdUmV R>odë¶mZo Vr AmHw§$MZ
nmdVo.

hm¶nmoQ>m°{ZH$( hypotonic) ÐmdUmV NoerR>odë¶mZo CXm. S>rñQ>rcS> nmUr ’w$JVo qH$dm Zï>
hmoVo.

àmUr noercm noer {^ÎmrH$m Zgë¶m‘wio hm¶nmoQ>m°{ZH$ ÐmdUmV R>odë¶mZo Noer’w$JVo qH$dm
’w$Q>Vo. dZñnVr noercm noer {^ÎmrH$m Agë¶m‘wio Ë¶m nooer ’$wJV Zmhr. hm ‘hËdmMm ‘wÔm bjmV
R>odmdm.

Vwåhmcm VhmZ cmJcr AgVm W§S> no¶ KoD$ eH$Vm H$m?Vwåhmcm VhmZ cmJcr AgVm W§S> no¶ KoD$ eH$Vm H$m?Vwåhmcm VhmZ cmJcr AgVm W§S> no¶ KoD$ eH$Vm H$m?Vwåhmcm VhmZ cmJcr AgVm W§S> no¶ KoD$ eH$Vm H$m?Vwåhmcm VhmZ cmJcr AgVm W§S> no¶ KoD$ eH$Vm H$m?

new númmcm VhmZ cmJcr AgVm Vo H$m¶ H$aVmV? Vo nmUr {nVmV.

AmYw{ZH$ g§ñH¥$Vr ‘Yrc cmoH$ Amncr VhmZ ^mJ{dÊ¶mg W§S> no¶ KoVmV. W§S> no¶ KoVë¶m‘wio
IaM VhmZ ^mJVo H$m¶?

W§S> no¶ nmUr Am{U CO2 Zo V¶ma Ho$coco AgVo. W§S> no¶ ho gOc gmIaoMo ÐmdU hmo¶.

W§S> no¶mMm earamda H$m¶ à^md hmoVmo?W§S> no¶mMm earamda H$m¶ à^md hmoVmo?W§S> no¶mMm earamda H$m¶ à^md hmoVmo?W§S> no¶mMm earamda H$m¶ à^md hmoVmo?W§S> no¶mMm earamda H$m¶ à^md hmoVmo?

         àdmgm‘Ü¶o {eVc, gmIaoMo {‘R>mMo ~Zdcoco gmR>dcoco nXmW© KoVm H$m¶? ¶m àíZmMo
gmYmaU CÎma hmo¶ åhUwZ ¶oVo. AmnU àdmg H$arV AgVmZm earamVrc nmUr, gmYmaU AmnU
MmcÊ¶mnoúmm OmñV nmUr earamVwZ ~mhoa nS>Vo. H$maU hdm OmñV doJmZo dmT>ë¶m‘wio earamVrc
nmUr ~mhoa nS>Vo. ¶m doiog Amnë¶mMm AmH$f©U n°H$‘Ü¶o Agcoco ~Q>mQ>çmMo {Mßg Imar ¶m gmaIo
nXmW© nmhþZ Vm|S>mcm nmUr ¶oVo. WmoS>o {Mßg KoVë¶m Z§Va VhmZ cmJVo H$m¶? ho KS>Ê¶mMo H$maU
H$m¶?

~Q>mQ>çmMo {Mßg Imëë¶m‘wio Amnë¶mcm VhmZ cmJVo H$maU earamVrc nmUr nMZg§ñWo ‘Ü¶o
àdmhrV hmoVo Á¶m‘wio nmÊ¶mMo g§VwcZ Ho$ë¶m OmVo åhUwZ Amnë¶mcm MQ>nQ>o nXmW© KoVë¶mZ§Va
VhmZ cmJVo.

àdmgm‘Ü¶o H$moUVo nXmW© KoVco nm{hOo?
Z¡g{J©H$ ’$i Á¶m‘Ü¶o 80% Vo  90% nmUr AgVo, Aem àH$maMo ’$i KoVë¶mZo Amncr

VhmZ Va ^mJVo Amncr ^wH$ H$‘r H$aVo.
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Amnë¶m g^modVmcr AZoH$ dZñnVr Am{U
àmUr AgVmV. nU Ë¶mn¡H$s H$mhr àmUr
dZñnVrM Amnë¶mcm ‘m{hV AmhoV.""gwú‘
g{Odm§À¶m OJmV'' dmMcoë¶m Jmoï>r ~ÔcM
ZgwZ S>moù¶mcm Z {XgUmè¶m g{Odm~Ôc gwÜXm
Amnë¶mcm ‘m{hV Zmhr. ho gd© g{Od C§M
nd©V {eIamnmgwZ dmid§Q>mV, nR>mamnmgwZ Imoc
g‘wÐmV Am{U A{V {eV àXoemnmgwZ A{V
CîU àXoemV AmhoV ¶mV g§Xoh Zmhr. Aer
d¡{dÜ¶Vm {ZgJm©Mo à{VH$ Amho.

{ZgJm©‘Ü¶o AmT>iUmè¶m gOrdmVrb
gmå¶Vm Am{U {d[^ÞVm ¶m§Mo {ZarjU Z
H$aVm, Ë¶m gOrdm§À¶m Zmdm~Ôb VgoM BVa
{df¶m§~Ôb ‘m{hVr XoUo AW©hrZ Amho. åhUyZM
gOrdmVrb gmå¶ JwUY‘© Am{U {d{^ÞVm
¶mbm bjmV KoD$Z qH$dm AmoiIwZ H$m§hr
emókm§Zr Ë¶m§Mo doJdoJù¶m dJuH$aU Ho$ë¶mZo
Ë¶m§Mm ¶mo½¶[aË¶m Aä¶mg AmnU H$é eH$Vmo.
Ago Ho$ë¶mZo gOrdm§À¶m ~hþg§»¶oVwZhr gma»¶m
JwUY‘m©À¶m gOrdm§Mr AmoiI H$é eH$Vmo.
d¡{dÜ¶Vm ~Ôc Oemg Vgo, Aä¶mg H$aUo
VodT>o gmon Zmhr. ho g§³crð> {df¶ AgVo.
åhUwZ ¶m g{Od OJmV Agcoë¶m gd©

g{Odm§Zm AmYr EH$m H«$‘nÜXVrV JQ>mV
{d^mJUr Pmcr VaM Ë¶m ~Ôc ‘m{hVr KoUo
gmÜ¶ hmoB©b.

¶m YS >çmV {d{dY g{OdmVrc
d¡{dÜ¶Vocm, Ë¶mMo dJuH$aUmìXmao {eH$cmoV.
Ë¶mìXmao {ZgJ© EH$m AØ^wV {Od d¡{dÜ¶Vocm
n«Xe©rV H$aVo, Ago åhUVm ¶oB©c.
dZñnVrVrc {Od d¡{dÜ¶VmdZñnVrVrc {Od d¡{dÜ¶VmdZñnVrVrc {Od d¡{dÜ¶VmdZñnVrVrc {Od d¡{dÜ¶VmdZñnVrVrc {Od d¡{dÜ¶Vm

H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1
dZñnVrÀ¶m nmZm§Mo {Z[aúmU H$aUodZñnVrÀ¶m nmZm§Mo {Z[aúmU H$aUodZñnVrÀ¶m nmZm§Mo {Z[aúmU H$aUodZñnVrÀ¶m nmZm§Mo {Z[aúmU H$aUodZñnVrÀ¶m nmZm§Mo {Z[aúmU H$aUo

{d{dY àH$maÀ¶m dZñnVrMr nmZo Jmoim
H$éZ Ë¶mMo {Z[aúmU H$am d Imcrc Vº$m
nwU© H$am.

g{OdmVrc {Od d¡{dÜ¶Vmg{OdmVrc {Od d¡{dÜ¶Vmg{OdmVrc {Od d¡{dÜ¶Vmg{OdmVrc {Od d¡{dÜ¶Vmg{OdmVrc {Od d¡{dÜ¶Vm
YS>mYS>mYS>mYS>mYS>m

5

H«$.‘. dZñnVr Mo
Zm§do ({ZdS>bobo

nmZ)

nmZmMr
cm§~r

nmZmMr
é§Xr

nmZmMm
a§J

nmZmMm
AmH$ma

 nmZmMm
H$S>m

 nmZmÀ¶m
{eam§Mm
Z‘wZmSCERT T
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darc {Z[aúmUmVrc H$moUË¶mhr XmoZ
nmZmMm AmH$ma, a§J, aMZm gmaIr
Amho H$m¶?
Vwåhr Jmoim Ho$coë¶m nmZmVrc ‘w»¶
{^ÞVm {chm. H$m oUË¶mhr Xm oZ
JwUY‘m©V A{YH$ d¡{dÜ¶Vm, doJionUm
Amho Vo AmoiIm
AmUIr EH$m H$m¶©H¥$VrÛmao ¶m~Ôb
OmñV ‘m{hVr KoD$ eH$Vmo.

H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2H$m¶©H¥$Vr-2

EH$Xc d {ÛXb {~O dZñnVrMo ~mø {Z[aúmUEH$Xc d {ÛXb {~O dZñnVrMo ~mø {Z[aúmUEH$Xc d {ÛXb {~O dZñnVrMo ~mø {Z[aúmUEH$Xc d {ÛXb {~O dZñnVrMo ~mø {Z[aúmUEH$Xc d {ÛXb {~O dZñnVrMo ~mø {Z[aúmU
V w‘À¶m n[agamVrc d d oJd oJù¶m

dZñnVtMr ’w$co Jmoim H$am( CXm. Ë¶mn¡H$s
XmoZ JdVmMo qH$dm ‘³¶mMo qH$dm gmirMo Agco
nm{hOo.)Ë¶m§À¶m ~mø JwUY‘m©Mo ~maH$mB©Zo
[Z[aúmU H$am. {Z[aúmU Ho$coë¶m Jmoï>r Imcrc
V³Ë¶mV Z‘wX H$am. Vwåhmcm e³¶ Agoc Va
gnwîn dZñnVtZm nmhþZ Z‘wX H$am.

H«$.g. dZñnVrMo
Zm§d

ImoS>mMr
cm§~r

H$m§S>çm§Mr
cm§~r

{eam
{dÊ¶mg

’w$c
EH$/
JQ>mV

AmH$f©H$
nmÌmMr
g§»¶m

(nmH$ù¶m)

aúmH$
nmÌmMr
g§»¶m

gmoQ>‘wi/
V§Vw‘wi

H$m oUH$m oUË¶m JwUY‘m©V Am{YH$
d¡{dÜ¶Vm {XgwZ ¶oVo?
H$‘r d¡{dÜ¶Vm XmI{dUmam JwUY‘©
H$moUVm?
Vwåhmcm Ë¶m‘Ü¶o H$mhrVar gmå¶
AmT>iwZ Amco H$m¶? Agoc Va Vo
H$moUVo?
V§Vw‘¶‘wio Agcoë¶m dZñnVtZm ’w$cm§Mo
JwÀN> AmhoV H$m¶? H$em àH$mao AmhoV?
Vwåhr Jmoim Ho$coë¶m dZñnVrMo
H$miOrnwd©H$ {Z[aúmU H$am Am{U
V³Ë¶mV Zgcoco JwUY‘© AmT>ië¶mg
Ë¶mMr Zm|X H$am.

V³Ë¶mVrc {Xcoë¶m JwUY‘m©Zwgma
([Z[aúmU Ho$ë¶mda) Ho$mUVohr XmoZ
dZñnVr EH$ gma»¶m AmhoV H$m¶?
gma»¶m àH$maMo JwUY‘© AmT>ië¶mg
Ë¶mMr Zm|X H$am.
Vwåhr Jmoim Ho$coë¶m H$moUË¶m Var XmoZ
dZñnVr gma»¶m AmhoV H$m¶?
ZgVrc Va Ë¶mVrc ’$aH$ H$moUVm?
dZñnVrMo JQ> H$aÊ¶mgmR>r nwîH$i
JwUY‘© AmhoV Ë¶mn¡H$s H$moUVohr {ZdSw
eH$Vmo.SCERT T
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H$mhr dZñnVrÀ¶m JQ>mV OmñV dZñnVr
AgVmV Va H$mhr JQ>mV H$‘r dZñnVr AgVmV.

AmVmn¶ªV AmnU dZñnVtÀ¶m nmZm~Ôc
MMm© Ho$cr nU {~¶m ~ÔcMo H$m¶? {d{dY
àH$maÀ¶m {~¶m {Xgm¶cm doJdoJù¶m AgVmV.
nU {~¶m§Zm CKSw>Z nm{hë¶mda AmVrc aMZm
EH$ gmaIr {XgVo H$m doJir ho AmnU nmhy
eH$Vmo..

¶m ~Ôc A{YH$ JmoîQ>r H¥$Vr -3 ìXmao
‘m{hV H$é eH$Vmo.

H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3
{~¶mMo {Z[aúmU{~¶mMo {Z[aúmU{~¶mMo {Z[aúmU{~¶mMo {Z[aúmU{~¶mMo {Z[aúmU

Vwåhr Vwa, ha^am, ‘wJ, Jhþ, e|JXmZm,
‘H$m KoD$Z Ë¶m§Mo H$miOrnwd©H$ {ZarjU H$am

Z§Va Ë¶m§Zm EH$ {Xdg nmÊ¶mV {^Odm.
Ë¶mn¡H$s ‘H$m KoD$Z XmoZ ~moQ>mV Xm~wZ

~Km Ago Ho$ë¶mg {~¶mVwZ nm§T>ar aMZm {ZKVo
H$m? ‘H$mÀ¶m {~¶mVwZ Vr nm§T>ar aMZm Iwn
ghO ~mhoa {ZKVo. Ë¶mcm H$miOrnwd©H$ nhm.
ho ̂ ¥U Amho hmVmV Cacoë¶m ̂ mJ EH$ {~OXc
Amho( qH§$dm {~¶mMo nmZ).

AmVm Cacoë¶m (Jhþ, gmir Am{U
Xþgè¶m) {~¶m§Zm VgoM XmoZ ~moQ>m§Zr Xm~wZ
nhm. JaO Agë¶mg Ë¶mgmR>r ~{hJmo©c q^JmMm
Cn¶moJ H$am. Vwåhr  [Z[aúmU Ho$coë¶m Jmoï>r
Imcrc V³Ë¶mV {chm.

Oa Vwåhmcm dZñnVrMo Zmd ‘m{hV
ZgVrc Va Vw‘À¶m BÀN>rZo H$moUVohr
Zmd ¿¶m. qH$dm H«$‘m§H$ ¿¶m.
Vwåhr {Z[aúmU Ho$coë¶m d¡{dÜ¶Vog Z‘wX

H$am.
V³Ë¶mV {Xcoë¶m JwUY‘m©À¶m AmYmao

dZñnVtZm XmoZ ^mJmV {d^mJw eH$Vmo. hr
Imcrc H¥$Ë¶ Ë¶m§Zm EH$m nÜXVr àH$mao

H«$,
g.

1.

2.

3.

4.

5.

Zm§dZm§dZm§dZm§dZm§d * a §Ja §Ja §Ja §Ja §J AmH$maAmH$maAmH$maAmH$maAmH$ma EH$Xc/ pìXXcEH$Xc/ pìXXcEH$Xc/ pìXXcEH$Xc/ pìXXcEH$Xc/ pìXXc
{~¶m§Mo nmZo{~¶m§Mo nmZo{~¶m§Mo nmZo{~¶m§Mo nmZo{~¶m§Mo nmZo

BVaBVaBVaBVaBVa

{d^mOZ H$aÊ¶mgmR>r ‘XV H$aVo.
Ë¶mgmR>r darc H¥$Ë¶mV dmnacoë¶m

{^Odcoë¶m {~¶m§Mm dmna H$é eH$Vmo. {~¶m§Zm
’$m§§oS>m dmQ>mÊ¶mÀ¶m {~¶m§Zm ’$moS>ë¶mg XomZ ̂ mJ
(Xc) ~mhoa nS>VmV. VoM Ë¶mMo {~OXc AmhoV.
VgoM Xþgè¶m AÝ¶ {~¶mMo gwÜXm {Z[aúmU
H$am. ( JaO Agë¶mg ~{h©Jmoc q^JmMm dmna
H$am.
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H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4

EH$Xc pìXXc {~O dZñnVrÀ¶m JwUY‘m©Mo {Z[aúmU:EH$Xc pìXXc {~O dZñnVrÀ¶m JwUY‘m©Mo {Z[aúmU:EH$Xc pìXXc {~O dZñnVrÀ¶m JwUY‘m©Mo {Z[aúmU:EH$Xc pìXXc {~O dZñnVrÀ¶m JwUY‘m©Mo {Z[aúmU:EH$Xc pìXXc {~O dZñnVrÀ¶m JwUY‘m©Mo {Z[aúmU:
dZñnVr qH$dm dZñnVrMo {MÌ Jmoim H$éZ Imcrc Vº$m nwU© H$am. (Amdí¶H$ Agoc Va

YS>çmVrc AZw~§YmVwZ {MÌmMm Cn¶moJ H$am.)
H«$.
g.

1. ‘H$m‘H$m‘H$m‘H$m‘H$m
2. gmirgmirgmirgmirgmir
3. JdVJdVJdVJdVJdV
4. KodS>m (KodS>m (KodS>m (KodS>m (KodS>m (Beans)
5. ‘wJ‘wJ‘wJ‘wJ‘wJ
6. e|JXmZme|JXmZme|JXmZme|JXmZme|JXmZm

dZñnVrMo Zm§ddZñnVrMo Zm§ddZñnVrMo Zm§ddZñnVrMo Zm§ddZñnVrMo Zm§d {eam{dÊ¶mg{eam{dÊ¶mg{eam{dÊ¶mg{eam{dÊ¶mg{eam{dÊ¶mg {~O XcmMr{~O XcmMr{~O XcmMr{~O XcmMr{~O XcmMr
g§»¶m/ {~O nÌg§»¶m/ {~O nÌg§»¶m/ {~O nÌg§»¶m/ {~O nÌg§»¶m/ {~O nÌ

gmoQ>‘wi g§»¶m qH$dm
V§Vw‘¶‘wi g§»¶m

 O‘rZrdarc gd© {~¶m‘Ü¶o XmoZ Xc
Agcoë¶m {~¶m§Zm {ìXXc {~O d EH$ Xc
Agoc Va EH$Xc {~O åhUVmV. gmYmaUV:
pìXXc {~O dZñnVrÀ¶m nmZmV OmirH$ma

{eamÊ¶mg d EH$Xc dZñnVtÀ¶m nmZmV
g‘m§Va {eam{dÊ¶mg AgVmo.

darc H¥$Ë¶ Ho$ë¶mZo OrdemómVrc g{OdmVrc
gmå¶ d¡{dÜ¶Vocm AZwgéZ Ë¶mMo dJuH$aU
H$aVmV. hr Jmoï> Amnë¶mcm g‘OVo.

Aem àH$maÀ¶m H¥$Ë¶mcm AOwZ H$mhr
àmÊ¶m‘Ü¶o {Z[aúmU H$é ¶m.

àmÊ¶m‘Yrc d¡{dÜ¶VmàmÊ¶m‘Yrc d¡{dÜ¶VmàmÊ¶m‘Yrc d¡{dÜ¶VmàmÊ¶m‘Yrc d¡{dÜ¶VmàmÊ¶m‘Yrc d¡{dÜ¶Vm

H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5

{H$Q>H$mÀ¶m ~mø JwUY‘m©Mo o {Z[aúmU{H$Q>H$mÀ¶m ~mø JwUY‘m©Mo o {Z[aúmU{H$Q>H$mÀ¶m ~mø JwUY‘m©Mo o {Z[aúmU{H$Q>H$mÀ¶m ~mø JwUY‘m©Mo o {Z[aúmU{H$Q>H$mÀ¶m ~mø JwUY‘m©Mo o {Z[aúmU
H$aUo.H$aUo.H$aUo.H$aUo.H$aUo.

Vw‘À¶m n[agamVrc ‘§wJr, S>mg, ‘mer,
eoVH$sS>m, ’w$cnmIao, ‘m°W Am{U Pwai ¶m
{H$Q>H$mcm O‘m H$éZ Ë¶m§Mo {Z[aúmU H$am.
OdiwZ nmhÊ¶mgmR>r ~{hJm}}c q^JmMm dmna
H$é eH$Vm.

gd© {H$Q>H$m§Mo AmH$ma gmaIo AmhoV
H$m¶?AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1
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gd© {H$Q>H$m§Mo AmH$ma‘mZ EH$ gmaIo
Amho H$m?
nm¶m§Mo {ZarjU H$éZ Ë¶mVrb ’$aH$
gm§Jm?
n§ImMo {Z[aúmU H$éZ Ë¶mVrc ’$aH$
gm§Jm.
n§IÀ¶m g§»¶oV d nm¶mÀ¶m g§»¶oV
H$mhr g§~§Y Amho H$m¶?
H$moUË¶mhr XmoZ {H$Q>H$mMo JwUY‘© gmaIo

AmhoV H$m¶? Oa gmaIo AgVrc Va Ë¶m§Zm
dJm©V àX{e©V H$am, Oa ZgVrc Va Vo ’$aH$
dhrV {chm.

 ho gd© {H$Q>H$ AgwZ gwÜXm ¶m‘Ü¶o Iwn
d¡{dÜ¶Vm nmhm¶cm {‘iVo. gd© {H$Q>H$mV EH$M
H$moUVm Var JwUY‘© gmaIm Amho H$m? Vmo
H$moUVm?

{H$Q>H$m§Zm H$moUË¶m AmYmamda d{J©H$aU
H$aVmV? n§Imcm AZwgéZ H$s nm¶mcm AZwgéZ
dJr©H$aU H$aVmV?

da {Xcoë¶m {H$Q>H$ AZoH$ àH$maÀ¶m àOm
OmVtMo AmhoV. åhUwZ ho {Od AZoH$ JwUY‘m©V
d¡{dÜ¶Vm XmI{dVmV. Oar EH$mM OmVrÀ¶m
XmoZ {H$Q>H$mMr VwcZm Ho$cr Var d¡{dÜ¶Vm
{XgVo. Oar XmoZ gma»¶m Ka‘merMr VwcZm
Ho$cr Var Ë¶mV H$mhtZm H$mhr ’$aH$ {XgwZ
¶oVmo. (Vwåhr à¶ËZ H$é ~Km) Am{U ¶mcm
d¡{dÜ¶Vm åhUVmV.
Mcm AmVm ‘mZdmVrc d¡{dÜ¶Vm nmhw ¶m

H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6

‘mZdmVrc d¡{dÜ¶Vm
Variation in animals (exrernal characters)

10 {dÚmÏ¶mªMm JQ> ~ZdwZ Imcrc Vº$m
nwU© H$am. dhr‘Ü¶o Imbrb Vº$m H$mTw>Z
Ë¶mV ‘m{hVr ^am.

A.
H«$.

{dÚmÏ¶mªMo
Zm§d

C§Mr dOZ VO©Ur ~moQ>mMr
cm§~r

A§JR>çm§Mm
R>gm

VihmV
é§Xrcm§~r

A.
H«$.

{H$Q>H$mMo
Zm§d

nm¶mMr
g§»¶m

n§ImMr
g§»¶m

a§J AmH$ma earamMo ^mJ
(I§S>)

BVa
Ad¶d
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darc H¥$Ë¶mVrc ‘m{hVrÀ¶m AmYmao
Imcrc àíZm§Mr CÎmao {chm.
- H$moUVr bjUo {dÚmÏ¶mªMr {d^mJUr

H$aÊ¶mgmR>r Cn¶moJr nS>Vo?
- H$moUË¶m bjUm§Mm ’$º$ EH$M {dÚmWu

JQ>mV Amho?
- XmoZ JQ>mcm {ZdSw>Z Ë¶mVrc ’$aH$ ñnï>

H$am.
- Vw‘À¶m dJm©Vrc Ho$mUË¶m XmoZ

{dÚmÏ¶m§©Zm gmaIr bjUo AmhoV H$m?
darc {Z[aúmU nmhVm Ago cúmmV ¶oVo

H$s,H$moUË¶mhr XmoKmOZmÀ¶m A§JR>çmMo R>go
gmaIo ZmhrV. A§JR>çmMm R>gm hm àË¶oH$ ì¶º$s
gmR>r {d{eð> AgVmo. XmoKmVrc {d{^ÞVm ‘m{hV
H$aÊ¶mgmR>r hm Mm§Jcm AmYma Amho.

A§JR>çm gmaIm {d{eð> Ad¶d AmUIr
EImXm earamV Amho H$m¶? Vmo H$moUVm Amho?

àmÊ¶m‘Ü¶o AZoH$ àH$maÀ¶m d¡{dÜ¶Vm
AgVmV. ho AmnU {eH$cmo. AmVm dZñnVrVrc
d¡{dÜ¶Vm nmhþ ¶m.

dZñnVr‘Ü¶o d¡{dÜ¶VmdZñnVr‘Ü¶o d¡{dÜ¶VmdZñnVr‘Ü¶o d¡{dÜ¶VmdZñnVr‘Ü¶o d¡{dÜ¶VmdZñnVr‘Ü¶o d¡{dÜ¶Vm

H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7

XmoZ doJdoJù¶m dZñnVrVrc d¡{dÜ¶VmXmoZ doJdoJù¶m dZñnVrVrc d¡{dÜ¶VmXmoZ doJdoJù¶m dZñnVrVrc d¡{dÜ¶VmXmoZ doJdoJù¶m dZñnVrVrc d¡{dÜ¶VmXmoZ doJdoJù¶m dZñnVrVrc d¡{dÜ¶Vm
Vw‘À¶m n[agamVrc g‘mZ AmH$mamÀ¶m XmoZ

H$moUVrhr dZñnVr (Jwbm~) KoD$Z Ë¶mMo
H$miOrnwd©H$ {Z[aúmU H$éZ Imcrc Vº$m
nwU© H$am.

.

1.    PmS> -1

2. PmS> -2

dZñnVrMo
Zm§d

ImoS>mMr
cm§~r

nmZmMr
g§»¶m

nmZmMm
AmH$ma

nmZmMm a§J nmZmMm
{eam{dÊ¶mg

nmZmMr H$S>m

gma»¶m {XgUmè¶m qZ~m§À¶m XmoZ
dZñnVrV H$m¶ ’$aH$ AmT>iwZ Amcm?
Vgo ’$aH$ AmT>iwZ ¶oÊ¶mMr H$maUo
H$moUVr?

AmVm n¶ªV AmnU Ho$coë¶m H$m¶©H¥$Vr
ìXmao gd© g{Odm g{Od§V d¡{dÜ¶Vm AgVo
ho {eH$cmoV g{OdmVrc ’$aH$, gmå¶
AmoiIwZ g{Odm§Mo dJuH$aU H$aÊ¶mgmR>r
AZoH$ H¥$Ë¶ Ho$cmo. EH$mM OmVrÀ¶m
g{OdmVrc Agcoë¶m ’$aH$mcm d¡{dÜ¶Vm
(doar¶oeÝg) Ago åhUVmV.

doJdoJù¶m OmVr‘Yrc d¡{dÜ¶Vm noúmm
EH$m OmVrVrc g{Odm‘Yrc d¡{dÜ¶Vm
H$‘r AgVo. AmVmn¶ªV AmnU Ho$coë¶m
{Z[aúmUmìXmao d¡{dÜ¶Vm hr H$mhr JwUY‘m©
AmYmao g{OdmMo dJuH$aU H$aVmV ho
{eH$cmoV. EH$m cmoH$g§»¶o ‘Ü¶o g{OdmMo
dJr©H$aU AZwd§m{eH$ {aË¶m ¶oUmè¶m H$mhr
JwUY‘© Am{U Ë¶m g{OdmÀ¶m CËH«$m§VrMm
H«$‘mAmYmao H$aVmV. åhUwZ {Odemóm‘Ü¶o
dJuH$aU hm {df¶ {ZgJm©V Agcoë¶m
g{OdmMo H« $‘~ÜX emó hm o¶, Ë¶m
g{OdmÀ¶m CÎH«$m§Vr H«$‘mdma AmYmarV
AgVo.

A.
H«$.
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dJuH$aUmMr Amdí¶H$Vm Amho H$m¶?dJuH$aUmMr Amdí¶H$Vm Amho H$m¶?dJuH$aUmMr Amdí¶H$Vm Amho H$m¶?dJuH$aUmMr Amdí¶H$Vm Amho H$m¶?dJuH$aUmMr Amdí¶H$Vm Amho H$m¶?
AmnU {Z[aúmU Ho$coë¶m g{Odm~Ôc
g§nwU© kmZ AmH$cZ H$éZ KoÊ¶mgmR>r
‘XV H$aVo.
g{Odmg g{OdmV EH$ H«$‘~ÜX g§~§Y
Amho ho g‘OÊ¶mgmR>r dJuH$aU ‘XV
H$aVo.
Ë¶mMà‘mUo EH$ àH$maÀ¶m g{Odm
‘Yrc ’$aH$mcm gmoß¶marVrZo ‘m{hV
H$aÊ¶mgmR>r dJuH$aU ‘XV H$aVo.
g{Odm g{OdmVrc Agcoco g§~§Y
nañna AmYmam§{df¶r AmH$cZ H$éZ
KoÊ¶mgmR>r ‘XV H$aVo.
g{Od Ë¶m§À¶m nwd©OmnmgwZ H$em àH$mao
OÝ‘mg Amco ho dJuH$aU ìXmao {ddaU
{‘iVo.
g{OdmÀ¶m CËH«$m§Vr ~Ôc ‘m{hVr
{‘idwZ KoÊ¶mgmR>r dJuH$aU ‘XV
H$aVo.

dJuH$aU Am{U CËH«$m§VrdJuH$aU Am{U CËH«$m§VrdJuH$aU Am{U CËH«$m§VrdJuH$aU Am{U CËH«$m§VrdJuH$aU Am{U CËH«$m§Vr

gd© g{Od Ë¶m§À¶m eara aMZoÀ¶m AmYmao
d H$m¶m© AmYmao AmoiIyZ dJuH¥$V Ho$co Joco
Amho. H$mhr JwUY‘© BVa JwUY‘m©noúmm
earamH¥$VrV OmñV ~Xc hmoÊ¶mg ‘XV H$aVmV.
¶m g§X^m©V H$mimMo ’$ma ¶moJXmZ Amho. EImÚm
g{OdmÀ¶m earamMr AmH¥$Vr ApñWËdmM
Amë¶mda Vr nwT>À¶m {nT>>rda Iwn à^md nmS>Vo.

g{OdmÀ¶m dJuH$aUmMm ‘wÚmMm
CËH«$m§Vr‘Ü¶o ’$ma OdiMm g§~§Y AgVmo.
CËH«$m§Vr hr Amdí¶H$ ~XcmMr EH$ à{H«$¶m
Amho.

~hþVoH$ g{Od Oo AmnU nmhVmo Ë¶mV Iwn
{d^rÝZVm hmoVr. Vr g§J«hrV hmoD$Z g{Od
{Od§V amhÊ¶mgmR>r ‘XV Pmcr. 1859 ‘Ü¶o
Mmc©g S>mduZ ¶m OrdemómkmZo gd©àW‘
g{OdmÀ¶m CËH«$m§Vrda "" àOmVrMr CËnÎmr''
ho nwñVH$ gZ 1859 ‘Ü¶o {c{hco. g{OdmMr
CËH«$m§Vr ¶m {df¶mMr dJuH$aUmer gm§JS>
KmVë¶mg H$mhr JQ>mÀ¶m g{OdmV {H$Ë¶oH$
dfm©nmgwZ earamH¥$VrV H$moUË¶mM àH$maMm ’$aH$
{XgV Zmhr. Ë¶mà‘mUo H$mhr g{Odm§‘Ü¶o ZwH$VoM
earamH¥$VrV ~Xc
Pmcm. g{OdmMr
CËnÎmr nmhVm Zdo
g{Od O w Ý¶ m
g { O d m n o ú m m
e a r a m H ¥ $ V r À ¶ m
Ñ ï > r H $ m o Z m V w Z
Jw§VmJwVrMm Amho. hr
Jw §VmJwVr AmOnU
dmT>VM Amho.

dJr©H$aUmMm B{VhmgdJr©H$aUmMm B{VhmgdJr©H$aUmMm B{VhmgdJr©H$aUmMm B{VhmgdJr©H$aUmMm B{Vhmg
^maV XoemV n{hë¶m§Xm dJuH$aU n{hë¶m

Am{U Xþgè¶m eVH$mV d¡ÚH$s¶ emómk
H$aÊ¶mV Amcm. MaH$ Am{U gwl¥V ¶m§Zr
dZñnVtZm Ë¶m§À¶m d¡Ú{H$¶ ‘hËd ¶m JwUY‘m©
AmYmao dJuH¥$V Ho$co. Ë¶mZ§Va namea
‘hmF$ftZr "d¥úmm¶wd}X' (dZñnVtÀ¶m {OdZmMo
{dkmZ) ¶m J«§Wm‘Ü¶o dJuH$aUmMm dmna Ho$cm.
ho dJuH$aU H$aVm§Zm dZñnVrÀ¶m ’$º$ ’w$cm§À¶m
AmYmao dJuµH$aU H$aÊ¶mV Amco.

AmVm AmnU 16 ì¶m eVH$mnmgwZ
emók g{Odmg H$go dJuH¥$V H$arV AmhoV
nmhþ ¶m.

Mmc©g S>m{d©ZMmc©g S>m{d©ZMmc©g S>m{d©ZMmc©g S>m{d©ZMmc©g S>m{d©Z
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AmOn¶ªV {OdemókmZo Ho$coco dJuH$aU:AmOn¶ªV {OdemókmZo Ho$coco dJuH$aU:AmOn¶ªV {OdemókmZo Ho$coco dJuH$aU:AmOn¶ªV {OdemókmZo Ho$coco dJuH$aU:AmOn¶ªV {OdemókmZo Ho$coco dJuH$aU:
AmO n¶ªV Xþï>rg Amcoco dJuH$aU H$em nÜXVrMo hmoVo ho Imcrc V³Ë¶mMo {Z[aúmU H$éZ

‘m{hV H$éZ KoD$ ¶m.

{cÞr¶g hm°Ho$c MmQ>Z H$monc±S> {~Å>mH$a COEQ> Amc Ho$dmcr¶a-pñ‘W
1735 1866 1925 1938 1969 1990 1998
2 amÁ¶ 3amÁ¶ 2gm‘«mÁ¶ 4 amÁ¶ 5 amÁ¶ 3 amÁ¶ 6 amÁ¶

àmoH°$[a¶m°Q>$ ‘moZoam ‘moZoam ~°³Q>oar¶m ~°³Q>oar¶m
>$ AmH$s©¶m

(not treated)  àmoQ>rñQ>m
 àmoQ>moQ>rñQ>m   àmoQ>rñQ>m àmoQ>mPwdm

   H«$mo‘rñQ>m
¶wH°$[a¶m°Q  ¶wH$mar¶m

Vegetabilia   ßcm§Q>o    ßcm§Q>o    ßcm§Q>o     ßcm§Q>o
   ’§$Jr     ’§$Jr

EZr‘mcr¶m EZr‘mcr¶m EZr‘mcr¶m  EZr‘mcr¶m EZr‘mcr¶m

g{Odm g{Odm‘Yrc Agcoco gmå¶ d
^§oXm§Zm 16 ì¶m, 17 ì¶m eVH$mVrc {Od
emómkm§Mr AmoiI nQ>cr Zmhr H$s, gOrdmVrb
{^ÞVm d gmå¶Vm ho CËH«$m§Vrb {H«$¶oVrb
n[aUm‘ ñdén Amho. O¡{dH$ p^ÞVoMo H$maU
emoYw bmJbo. 1758 gmcr {cÞo¶gZo à{VnmXZ
Ho$coco dJuH$aU Joë¶m eVH$mÀ¶m dJuH$aUmcm
‘mJo nmS>co. ¶m§Zr àË¶oH$ g{Odmcm XmoZ Zm§do
{Xcr. Ë¶mVrc nm{hco Zmd àOmVr (Genus)
Am{U Xþgao Zmd OmVr (Species) Xe©{dVo.

CXm. Homo sapiens( hmo‘mo hr àOmVr
d gonr¶Ýg hr OmVr Amho) Ë¶mZ§Va àOmVr
ì¶mg g‘whmcm Hw$Q>§w~, AZoH$ Hw$Qw>§~ {‘iZw
H«$‘, gd© H«$‘ {‘iwZ dJ©, gJio dJ©, amÁ¶
åhUÊ¶mV Amco. g{Odmg XmoZ amÁ¶mV {d^mJco
Joco. Amho. Ë¶mn¡H$s n{hcm E{Z‘ocr¶m (àmUr)

Am{U X þga o ßcm §Q > o
(dZñnVr) {d{dY
g{OdmVrc Agcocm
gmaI onUm Am {U
|̂XmMm Aä¶mg H$éZ

{cÞ o¶gZ o  OmVr
àOmVr, Hw§$Qw> §~ H«$‘,
dJ © a mÁ¶ BË¶mXr
eãXm§Mr ì¶m»¶m Ho$cr.

gd© àW‘ {cÞo¶g ¶m§À¶m dJuH$aUmda
Wm°‘g {dQ>mH$aZo I§S>U Ho$co. gZ 1969 ‘Ü¶o
{dQ>mH$aZo {VZ amÁ¶mcm {‘iwZ 5 amÁ¶mÀ¶m
dJuH$aUmMo à{VnmXZ Ho$co Vo åhUOo ‘moZoam
(~°³Q>oar¶m) àmoQ>rñQ>m Am{U ’§$Jr (~weu).
{dQ>mH$a ¶m§Zr {d{eï> cúmUmÀ¶m AmYmao darc
amÁ¶m§Mr ì¶m»¶m {Xcr.

H$mc© dmZ {cÞr`gH$mc© dmZ {cÞr`gH$mc© dmZ {cÞr`gH$mc© dmZ {cÞr`gH$mc© dmZ {cÞr`g
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gd© àW‘ Ë¶m§Zr g{OdmV H|$ÐH$ Amho H$m
Zmhr Vo nm{hco. H|$ÐH$ Agcoë¶m g{Odmg
¶wH°$ar¶m°Q>rH$ Am{U H§o$ÐH$ Zgcoë¶m g{Odmg
àmoH°$ar¶m°Q>rH$ åhQ>co Joco. H|$ÐH$ ¶wº$ EH$ noer¶
g{Odmg àmoQrñQ>m ¶m amÁ¶mV R>odÊ¶mV Amco.
Cacoë¶m {VZ amÁ¶mV g{OdmÀ¶m Amhma àmá
H$aÊ¶mÀ¶m nÜXVrVrc ’$aH$mZwgma R>odÊ¶mV
Amco. gmYmaUV: dZñnVr àH$meg§ícofU
{H«$¶oV gw¶©n«H$me emofU H$éZ Amhma V¶ma
H$é eH$VmV. Ë¶m‘wio gd© àmUr BVa {Odm§Zm
Amhma åhUwZ J«hU H$aVmV d nM{dVmV.
(CXm. dZñnVr qH$dm àmUr) åhUwZ Ë¶mg
nanmofr åhUVmV. ~weu nanmoer Amho na§Vw
àmÊ¶mgmaIo JwUY‘© XmI{dV ZmhrV. ~weu
gmYmaUV: ‘moR>çm H$m~©Z nXmWmªZm {dÀN>rÞ
H$éZ chmZ H$m~©Z nXmWm©Zm ~XcwZ Ë¶mg
Amhma åhUwZ J«hZ H$aVmV.

nmM amÁ¶mMo dJuH$aU {ZpíMVnUo
g{Odm‘Yrc d¡{dÜ¶Vm XmI{dÊ¶mV OwÝ¶m
dJuH$aUmnoúmm nwamoJVr {‘i{dcr Ago åhUÊ¶mg
g§Xoh Zmhr. Vo {VZ J«wn åhUOo ~°³Q>oar¶m,
~weu Am{U àmoQ>rñQ>m, dZñnVr Am{U àmUr
¶m§Zm ¶mo½¶[aVrZo R>odco Zmhr nU ¶m nmM
amÁ¶m~Ôc dU©Z ‘mÌ Mm§Jco Ho$co Amho Ago
åhUVm ¶oB©c.

{dQ>mH$aZo à{VnmXZ Ho$coë¶m nmM
amÁ¶mÀ¶m dJuH$aUmV Zì¶m nÜXVr, Zdo AmYma
AgwZ gwÜXm {Od d¡{dÜ¶Vo ~Ôc nwU©V: dU©Z
H$é eH$co Zmhr Ago åhUVm ¶oB©c. gwú‘g{Od
Vk d¡km{ZH$ ¶m VwQ>rMm Aä¶mg Ho$cm. Ë¶m§Zr
emoYcoë¶m EH$ noer¶ g{Od Omo àmoH°$ar¶m°Q>rH$
gmaIm {XgV hmoVm na§Vw Am§VarH$ aMZm Am{U
BVa JwUY‘© nmhVm ~°³Q>oar¶m noúmm doJio hmoVo.

¶mn¡H$s H$mhr àmoH°$ar¶m°Q>rH$ {Od CîU
dmVmdaUmV (CËH$bm§H$ q~Xþ) nojmhr OmñV
Va H$mhr A{V cdUr¶Vm Agcoë¶m nmÊ¶mV
{Zdmg H$aVmV. AmVmn¶ªVÀ¶m ~°³Q>oar¶mnoúmm
ho Hw$R>ohr OJw eH$Ê¶mMo H$maU Ë¶m§À¶m S>rEZE
Vrc OUwH$({OÝg) À¶m KS>U Amho. åhUwZ
dJuH$aUmV AmUIr H$mhr ~Xc H$aÊ¶mV Amco.

          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$m¶?
H|$ÐH$ Zgbobo àmoH°$ar¶m°Q>rH$ Am{U H|$ÐH$

Agbobo ¶wH°$ar¶m°Q>rH$ À¶m {Z‘m©Um~Ôc
gm§JUmao AZoH$ {gÜXm§V AmhoV. gd© noerMo
JwUY‘© gmaIo AgVmV. åhUwZ ho gd© EH$m
ñd§VÌ nwd©OmnmgwZ CX¶mg Amco AgVrc
Ago åhQboo Joco. ¶m nwd©O noercm LUCA
qH$dm ""last universal common ancestor
(LUCA)''  ¶m nmgwZ Z§Va H$mcm§VamZo VrZ
àH$maMo noer OÝ‘mg Amë¶m. CËH«$m§VrÀ¶m
H«$‘mV ¶m {VZ, VrZ àH$maÀ¶m úmoÌmg
Xe©{dVo. Vo åhUOo 1. AmaH$s¶m (Archaea)
2. ~°³Q>oar¶m, 3. ¶wHo$ar¶m (dwO ZmdmÀ¶m
emókm§Zm AZwgéZ) úmoÌmg Xe©{dVmV.
AmaIoB©¶m Am{U ~°³Q>oar¶m ‘Ü¶o H|$ÐH$
Zgboë¶m noer ( àmoH°$ar¶m°Q>rH$) AgVmV.
åhUOo ¶mÀ¶m noer‘Ü¶o noer ËdMm Agcoco
H|$ÐH$ ZgVo. na§Vw H|$ÐH$ nXmW© ‘mÌ noer
Ðì¶m Va§JV AgVo.

~°³Q>oar¶m‘Ü¶o H|$ÐH$ Zgco Va Ë¶mMo
noer ËdMm noßQ>rS>mo½cmH$m°Z ZmdmÀ¶m agm¶ZrH$
nXmWm©Zo V¶ma Pmcocr AgVo.

¶wH°$[a¶m hr  ¶wH°$ar¶m°Q>rH$ noer AgwZ
¶mV H|$ÐH$m ^modVr H|$ÐH$ AmdaU AgVo.

dJuH$aUmMr H«$‘~ÜX na§nam:dJuH$aUmMr H«$‘~ÜX na§nam:dJuH$aUmMr H«$‘~ÜX na§nam:dJuH$aUmMr H«$‘~ÜX na§nam:dJuH$aUmMr H«$‘~ÜX na§nam:
dJuµH$aUmMr nÜXVrV g{Odm§Mr R>odU

"úmoÌ'(domains) nmgwZ gwé hmoVm.
 CXmhaUmW© àmoH$moar¶moQ>m, ¶wHo$ar¶moQ>m
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AaH$mB gma»¶m Am{U {Od
OmVr AgVmV. nU Og
Ogo Imcr Omc Vgo Vgo
àOmVr Iwn H$‘r g§»¶oV
g{Od AgVmV. ¶m
dJuH$aUmÀ¶m nÜXVrV
H$mhr gmaIr Va H$mhr
doJir cúmUo {XgVmV.

gmaIo JwUY‘© AgwZ
{‘iwZ qH$dm ñdV§ÌnUo
Ë¶mÀ¶m Ë¶m§À¶m g§VVrMr
CËnÎmr H$éZ KoÊ¶mè¶m
g{OdmÀ¶m g‘ wX m¶mg
àOmVr (species )
åhUVmV.

dfm©Zwdfm©nmgwZ dJuH$aUmÀ¶m nÜXVrV
~Xc H$m KS>V Amco?
Oa Vwåhmcm àmÊ¶mMo dJuH$aU
H$am¶cm gm§JrVco Va H$m oUË¶m
JwUY‘m©À¶m AmYmao dJuH$aU H$amc?

H$moUH$moUË¶m JwUY‘m© AmYmao nmM amÁ¶mMo
dJuH$aU ~Z{dÊ¶mV Amco Vo AmVm AmnU
nmhþ ¶m.
‘moZoam ‘moZoam ‘moZoam ‘moZoam ‘moZoam Monera:

Vw‘À¶m emioVrc à¶moJ emioV ‘moZram
amÁ¶mVrc g{OdmMo ñcmB©S> gwú‘XeuZo
H$miOrnwd©H$ {Z[aúmU H$éZ Imcrc àíZm§Mr
CÎmao {chm.

{Xcë¶m ñcmBS>‘Yë¶m Agcoë¶m
{Odmg {H$Vr noer AmhoV?
H|$ÐH$ {XgV Amho H$m¶? {XgV Agoc
Va H$moUË¶m ^mJmV Amho?
AmUIr H$moUH$moUVo noerMo ̂ mJ {XgV
AmhoV?

darc ñcmBS>Mo {Z[aúmU Ho$ë¶mZ§Va AmnU
Imcrc gm§JrVë¶m à‘mUo {ZîH$e© H$mTw> eH$Vmo.

A. ho EH$ noer¶ g{Od AmhoV.
B. noerÀ¶m ‘Ü¶^mJr {ZO H|$ÐH$ Zmhr.
C. noerMr Xþ^mJUr hmoD$Z nwZéËnmXZ hmoVo.
D. earamÀ¶m ~mhoéZ Amhma J«hU

H$aVmV.
E. H$em{^H$m, {gcrAm qH$dm Ho$gmgma»¶m

McZoÐr¶mZo McZ H$aVmV.
F. ‘moZoamVrc H$mhr g{Od ‘mZdmg

hmZrH$maH$ AmhoV. nU ~hþVoH$ g{Od
cm^Xm¶H$ gwÜXm AmhoV.

G. CXm. ~°³Q>oar¶m

¶m amÁ¶mV ‘wIV: VrZ g‘wh AgVmV. 1.
AmH}$~°³Q>oar¶m ( AmOn¶ªV ApñVËd {Q>H$dwZ
R>odcocm A{V àm{MZ ~°³Q>oar¶m Amho. hm CîU
àXoemV qH$dm Ja‘ nmÊ¶mV {Zdmg H$aVmV)
2. ¶w~°³Q>oar¶m: ( ñQ´>oßQ>moH$moH$g, èhm¶Omo{~¶‘
BH$m¡c BË¶mXr) 3. g¶mZmo ~°³Q>oar¶m (¶m§Zm
{Zio {hado eodmi åhUVmV) H$maU ¶m§Mr
~mø aMZm {Zim, {haìm e¡dmimà‘mUo AgVo.
VgoM A§Va aMZm ~°³Q>oar¶m gmaIr AgVo nU
hm ~°³Q>oar¶m Zmhr.
àmo{Q>ñQ>màmo{Q>ñQ>màmo{Q>ñQ>màmo{Q>ñQ>màmo{Q>ñQ>m (Protoctista):

Vwåhmcm {Xë¶m Jocoë¶m (àmo{Q>ñQ>m d‘m©Mo
{Od) ñcmBS>cm gwú‘XeuÀ¶m gmhmæ¶mZo
H$miOrndw©H$ {Z[aúmU H$am Am{U CÎmao Úm.

g{OdmMo eara {H$Vr noerZr ~Zcocr  Amho?
noerÀ¶m ‘Ü¶^mJr H§o$ÐH$ {XgV Amho H$m?
noerMo BVa Ad¶d {XgV AmhoV
H$m¶? {XgV Agë¶mg H$moUVo Vo
gm§Jm?

AmH¥$Vr 2-AmH¥$Vr 2-AmH¥$Vr 2-AmH¥$Vr 2-AmH¥$Vr 2-
dJuµH$aUmMm H«$‘dJuµH$aUmMm H«$‘dJuµH$aUmMm H«$‘dJuµH$aUmMm H«$‘dJuµH$aUmMm H«$‘

AmH¥$Vr 3- ZmgQ>rH$AmH¥$Vr 3- ZmgQ>rH$AmH¥$Vr 3- ZmgQ>rH$AmH¥$Vr 3- ZmgQ>rH$AmH¥$Vr 3- ZmgQ>rH$
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H$mhr McZo§{Ð¶o {XgV AmhoV H$m¶?

àmo{Q>ñQ>mMo JwUY‘©:àmo{Q>ñQ>mMo JwUY‘©:àmo{Q>ñQ>mMo JwUY‘©:àmo{Q>ñQ>mMo JwUY‘©:àmo{Q>ñQ>mMo JwUY‘©:
A. ¶mV ~hþVoH$ EH$noer¶ g{Od AmhoV

H$mhr ~hþnoer¶ g{Od AmhoV.
B. H|$ÐH$mÀ¶m ̂ modVr Hoo|$ÐH$ AmdaU AgVo.
C. BVa {Odmg ImD$Z nmofH$ VËd Am{U

eº$s {‘i{dVmV.
D. H$mhr gw¶©àH$memMm Cn¶moJ H$éZ

Amhma H$é eH$VmV. g^modVmcÀ¶m
nmÊ¶mVwZ gwÜXm nmofH$ nXmW© J«hZ
H$aVmV.

E. ~h þV oH $  p ìX {d^mOZ nÜXVrZ o
nwZéËnmXZ H$aVmV.

F. H$m§hr Ord A{bá Va JQ>mZo OrdZ OJVmV.
G.  noer‘Ü¶o H$mhr noer Ad¶d {XgVmV.
H. CXm. A{‘~m, ¶w½crZm, n°am‘°er¶‘

BË¶mXr.

~w{e©Mo JwUY‘©:~w{e©Mo JwUY‘©:~w{e©Mo JwUY‘©:~w{e©Mo JwUY‘©:~w{e©Mo JwUY‘©:
A. ~wer©‘Ü¶o H$mhr EH$noer¶ H$mhr

~hþnoer¶ {Od AmhoV.
B. noerV H|$ÐH$ AgVo. ~hþVoH$mV CRw>Z

{XgUmam S>mo³¶mgmaIm ^mJ AgVmo.
nmdgmù¶mV O{‘Zrda PmS>mÀ¶m
ImoS>mda ~mhoa S>m oH$mdwZ nS>coco
{XgVmV.

C. ¶m§Zm Agcoë¶m ‘wimgma»¶m aMZoÀ¶m
gmhmæ¶mZo (ho Iar‘wio ZmhrV) {Zdmg
àm§VmnmgwZ Amhma J«hZ H$aVm.

D. ho aoUwÀ¶m gmhmæ¶mZo nwZéËnmXZ
H$aVmV.

E. CXm. èhm¶Pmong, å¶yH$a BË¶mXr

~weu ~weu ~weu ~weu ~weu Fungi:

Vwåhmcm {Xcoë¶m dweuÀ¶m ñcmBS>cm Am{U
ñnogr‘Zcm H$miOrnwd©H$ {Z[aúmU H$éZ VgoM
Imcrc AmH¥$Ë¶m§Zm nmhþZ àíZmMr CÎmao Úm.

Ë¶mMo AmH$ma H$go AmhoV? Ë¶mMm a§J
H$gm Amho? {haì¶m dZñnVrgmaIo Vo AÞ
{Z‘uVr H$é eH$VmV H$m¶?
earaaMZoMr AmH¥$Vr H$mT>m.

Vwåhmcm ‘wim (Roots) gma»¶m aMZm
H$mhr {XgV AmhoV H$m¶? ¶mMo H$m¶© H$m¶
Agoc H$ënZm H$éZ gm§Jw eH$Vm H$m?

ßcmZoQ> ßcmZoQ> ßcmZoQ> ßcmZoQ> ßcmZoQ> Plantae:
Vw‘À¶m g^modVmcr Iwn dZñnVr Vwåhr
nhmV AgVm, Vo gd© dZñnVr {~O
CËnÎmr H$aVmV H$m¶?
JdV {~O CÎnÞ H$aVo H$m? (gwMZm:
gmirÀ¶m dZñnVrer VwcZm H$éZ
{dMma H$am.
H$mhr {~O CËnËVr H$aUmè¶m
dZñnVrMr Zm§do {chm.
dZñVrÀ¶m H$moUË¶m ^mJmnmgwZ

AmH¥$Vr -5   BñQ>AmH¥$Vr -5   BñQ>AmH¥$Vr -5   BñQ>AmH¥$Vr -5   BñQ>AmH¥$Vr -5   BñQ>

AmH¥$Vr -4 A{_~m,`w½crZm, n°am_oer`_AmH¥$Vr -4 A{_~m,`w½crZm, n°am_oer`_AmH¥$Vr -4 A{_~m,`w½crZm, n°am_oer`_AmH¥$Vr -4 A{_~m,`w½crZm, n°am_oer`_AmH¥$Vr -4 A{_~m,`w½crZm, n°am_oer`_

~oo «S>_moëS>,~o o «S>_moëS>,~o o «S>_moëS>,~o o «S>_moëS>,~o o «S>_moëS>, _eé_,_eé_,_eé_,_eé_,_eé_,
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{~OmoËnÎmr homVo? Vo Hw$R>o AgVmV?
(ImcÀ¶m dJm©V {eH$coë¶m dZñnVr
À¶m ^mJmMr COiUr H$am)
gd© dZñnVtZm ho gd© ̂ mJ AgVmV H$m¶?

{ZgJm©V AZoH$ àH$maÀ¶m dZñnVr AgVmV.
àË¶oH$ dZñnVr d¡{dÜ¶Vm Xe©{dVo. Amhma
KoÊ¶mMm àH$ma n wZéËnmXZmMo Ad¶d,
nwZéËnmXZ H$am¶Mr nÜXVrcm AZwgéZ
dJuH$aU H$aVmV.

dZñnVr ~hþnoer¶ g{Od AmhoV. Ë¶m§À¶m
noerV H|$ÐH$ AgwZ noercm noer {^ÎmrHo$Mo
AmdaU AgVo. dZñnVrV harVÐd Agë¶m‘wio
Vo ~hþVoH$ ñdV: Amhma V¶ma H$éZ KoD$
eH$VmV. dZñnVr gw¶©àH$me nmUr, H$m~©ZS>m¶
Am³gmBS> Mm dmna H$éZ àH$me g§ícofU ¶m
àH$me agm¶Z {H«$¶oìXmao Amhma V¶ma H$éZ
KoVmV.

dZñnVrÀ¶m dJuH$aUmMr gd©àW‘ Q>ßnm
Ë¶m§Zm dZñnVrMo gd© Ad¶d (^mJ) AmhoV.
H$m Zmhr ¶mda AmYmarV Amho.

dJuH$aUmÀ¶m 2 è¶m Q>ßß¶m‘Ü¶o dJuH¥$V
Ho$boë¶m dZñnVr‘Ü¶o EH$ {deof C{V (d°ñHw$ba
{Q>ew) nmÊ¶mMo d BVa nXmWmªMo dhZ H$aUmao
AmhoV H$s, ZmhrV ¶mda AmYméZ Ho$bobo AgVo.
nwT>rb dJuH$aU dZñnVrMo {~O CKS>o Amho
H$m ’$imV PmHw$Z Amho ¶mda AmYmarV Amho.
A{YH$ ‘m{hVrgmR>r AZw~§Y 2 nhm ’$Z©, ‘m°g
gma»¶m dZñnVtZm OdiwZ nhm

H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8
{d{dY - àH$maÀ¶m ‘m °g ({d{dY - àH$maÀ¶m ‘m °g ({d{dY - àH$maÀ¶m ‘m °g ({d{dY - àH$maÀ¶m ‘m °g ({d{dY - àH$maÀ¶m ‘m °g (moss)))))
dZñnVtZm ~{hJm}c q^JmÀ¶m AmYmaodZñnVtZm ~{hJm}c q^JmÀ¶m AmYmaodZñnVtZm ~{hJm}c q^JmÀ¶m AmYmaodZñnVtZm ~{hJm}c q^JmÀ¶m AmYmaodZñnVtZm ~{hJm}c q^JmÀ¶m AmYmao
{Z[aúmU H$aUo.{Z[aúmU H$aUo.{Z[aúmU H$aUo.{Z[aúmU H$aUo.{Z[aúmU H$aUo.

nmdgmù¶mV Amobga> {dQ>oÀ¶m {^Vr darc
dmT>V Agcoë¶m {haì¶m aMZocm Vwåhr nm{hcoM
Agmc. Ë¶mn¡H$s WmoS>m {hadm ^mJ ñcmBS> da
KoD$Z ~{h©Jmoc q^JmMm dmna H$éZ qH$dm
{S>go³eZ ‘m¶H«$monMm Cn¶moJ H$éZ Imcrc
AmH¥$Vr-6 ‘Ü¶o XmI{dë¶mà‘mUo aMZm  {Xgcr
H$m?

Ë¶m aMZm ’w$cmgma»¶m {XgV Agë¶m

Var Vr ’w$co ZmhrV. Vo {~¶m gma»¶m aMZm
AmhoV. Ë¶m§Zm {~OH$U (spores) åhUVmV.
{~OH$UmV ’$maM H$‘r à‘mUmV AÞ gmR>dwZ
AgVo. {~¶mV OmñV à‘mUmV AÞ gmR>dwZ
AgVo. ’w$cmVrc {~OH$mnmgwZ(ovule){~O
V¶ma hmoVo VgoM {~OH$U {~Ome¶mVwZ)
(sporangium ) V¶ma hmoVmV. åhUwZ {~O
Am{U {~OH$U EH$M ZmhrV ¶mVrc nwZéËnmXZ
à{H«$¶m gwÜXm gmaIr ZgVo.

 Vw‘À¶m g^modVmcr Hw$R>o Var ’$Z© dZñnVr
AmT>ië¶mg Ë¶mcm H$miOrnwd©H$ nhm. nmZmÀ¶m
ImcÀ¶m ^mJmV Jìhmi a§JmMo gwú‘ S>mJ

{XgVmV Vo {~OH$U V¶ma H$aVmV. ’$Z© ‘m°g
gma»¶m dZñnVtV ’wco ZgVmV. Aem àH$maÀ¶m
dZñnV[¨Zm nwZéËnmXZ Zmgmir {~Ome¶
A g V m V .
{ ~ O m e ¶
{ ~ O H $ U m M r
CËnÎmr H$aVmV.
Aem àH$maÀ¶m
dZñVrZm Anwîn
dZñnVr qH$dm

AmH¥$Vr -6 ‘m°gAmH¥$Vr -6 ‘m°gAmH¥$Vr -6 ‘m°gAmH¥$Vr -6 ‘m°gAmH¥$Vr -6 ‘m°g

AmH¥$Vr -7 ’$Z©AmH¥$Vr -7 ’$Z©AmH¥$Vr -7 ’$Z©AmH¥$Vr -7 ’$Z©AmH¥$Vr -7 ’$Z©

AmH¥$Vr -8 A§ãmmAmH¥$Vr -8 A§ãmmAmH¥$Vr -8 A§ãmmAmH¥$Vr -8 A§ãmmAmH¥$Vr -8 A§ãmm
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àmUr (nmoa- {N>Ð) ¶m§Zm {d{eð> McZo{Ð¶o
ZgVmV. åhUwU Vo
EH$m {R >H$mUmh þZ
Xþgè¶m {R>H$mUr Mmcw
eH $V ZmhrV.
H $ m oUË¶mVar KÅ >
dñVwÀ¶m AmYmambm
YéZ EH$mM {R>H$mUr
C^o AgVmV. gd©
earamda {N>Ð AgVmV. ho {N>Ð {‘iwZ ""
Z{cH$m g§ñWm'' åhUwZ H$m¶© H$aVmV. ¶mÀ¶m
‘YwZ Am³grOZ AÞ nwadR>m Ho$cm OmVmo.
AñWrn§OamZo PmH$coco AgVo. ¶m§Mr eara aMZm
gmYr AgVo. CVrV ’$mgm ’$aH$ ZgVmo ¶m§Zm

{H«$ßQ>moJ°måg åhUVmV. Á¶m
dZñnVr nwZéËnÎmr ’w$cm
ìXmao qH$dm Á¶m dZñnVrZm
’w$co AgVmV. Ë¶m§Zm gnwîn
dZñnVr qH$dm ’o$ZoamoJmåg
åhUVmV. CXm. - gm¶H$g,
nmB ©Z, A § m~m, qZ~,
Omñd §X BË¶mXr gnwîn

dZñnVtZm ’$imÀ¶m {~OmÀ¶m AmYmao XmoZ
^mJmV {d^mJco. {~O ’$im‘Ü¶o PmHw$Z
Agë¶mg Amd¥Îm {~O (B§{O¶moñn‘©g) {~¶m
’$imV PmHy$Z Zgoc qH$dm CKS>o Agcoë¶m
dZñnVtZm AZmd¥Îm{~O dZñnVr åhUVmV.
CXm. nmB©Z dZñnVr. Imcrc AmH¥$VtZm
nm{hë¶mZo ¶m Jmoï>r g‘Om¶cm ‘XV {‘iVo.

¶m YS>çmV Vwåhr EH$Xc {~O pìXXc
{~Om~Ôc Aä¶mg Ho$cmoV. Ë¶mMo H$mhr
JwUY‘© Vw‘À¶m dhrV {chm.

àmÊ¶mMo dJuH$aU:àmÊ¶mMo dJuH$aU:àmÊ¶mMo dJuH$aU:àmÊ¶mMo dJuH$aU:àmÊ¶mMo dJuH$aU:
àmÊ¶mÀ¶m noer ¶wH°$ar¶m°Q>rH$ H|$ÐH$  AgUmao

AgVo Vmo Ë¶mMo eara ~hþnoerZr ~Zcoco AgVo.
Vo nanmoer AgVmV. ¶mÀ¶m eara noercm noer
{^ÎmrH$m ZgVo. gd© àmUr hmcMmc McZ H$é
eH$VmV. eara aMZoVrc ’$aH$mÀ¶m AmYmao
Ë¶m§Mo dJuH$aU Ho$co Joco Amho. dJuH$aUmVrc
H$mhr ‘hËdmMo g‘wh Imcrc à‘mUo AmhoV.
nmoar’o$am:nmoar’o$am:nmoar’o$am:nmoar’o$am:nmoar’o$am:Porifera

 nmoar’o$am åhUOo A§Jmda {N>Ð Agcoco

AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9

Am -10 gm¶H$m°ZAm -10 gm¶H$m°ZAm -10 gm¶H$m°ZAm -10 gm¶H$m°ZAm -10 gm¶H$m°Z

dZñnVrMo
amÁ¶

{H«$ßQ>moJm°‘g
Anwîn dZñnVr ’w$c {~¶m
ZgVmV {~Ome¶ ZmdmMo
nwZéËnmXH$ ^mJ AgVo

’o$ZoamoJm°åg
gnwîn dZñnVr

’w$c d ’w$cmZo {~O
V¶ma hmoVo.

~m¶mo’$m¶Q>m
(Iao ‘yi nmZ

ZgVmV)

{O‘Zmoñn‘©g
AZmd¥Îm {~O qH$dm
{~¶m ’$imV PmHw$Z

ZgVmV

Q>oarS>mo’$m¶Q>m
(Iao ‘wi d
nmZo AgVmV)

E§{O¶moñn‘©g
Amd¥Îm {~O qH$dm
{~¶m ’$imV PmHw$U

AgVmV

EH$Xc
dZñnVrV EH$
{~OXc AgVmo

pìXXc
dZñnVrV XmoZ

{~OXc
AgVmV

gwMZm:gwMZm:gwMZm:gwMZm:gwMZm: darc ßcmo MmQ>©‘Ü¶o H$mhr Vw‘À¶m ‘ZmMo
CXmhaU OmoS>m Vwåhr ¶m YS²¶mÀ¶m eodQ>r
{Xcoë¶m AZw~§YmMr ‘XV KoD$ eH$Vm

Flow chart
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"ñn§{OH$ àmUr'(sponges) åhUVmV. ho
gmYmaUV: g‘wÐmÀ¶m ImaQ> nmÊ¶mV AmT>iVmV.
CXm. ¶wßco³Q>o„m, gm¶nm°Z, ñnm±{Ocm B.

{gc|Q>aoQ>m/ {ZS>oar¶m{gc|Q>aoQ>m/ {ZS>oar¶m{gc|Q>aoQ>m/ {ZS>oar¶m{gc|Q>aoQ>m/ {ZS>oar¶m{gc|Q>aoQ>m/ {ZS>oar¶mCoelenterata/Cnidarians

n m o a r ’ o $ a m
g‘whmVrc àmÊ¶mÀ¶m
earamnoúmm ¶m§Mo eara
CÞV ñWmB©V ’$aH$
Pmcoco AgVo. ñn§OrH$
àmÊ¶mgmaIo ho gwÜXm
nmÊ¶mVM amhVmV.
earam‘Ü¶o " eara
nomH$ir' ZmdmMr [aº$
àXoe AgVmo. eara
XmoZ Wam§Zr V¶ma Pmcoco AgVo. ~mhoarc
ËdMocm ~møËdMm Am{U AmVrc ËdMocm A§Va
ËdMm åhUVmV. {gc|Q>aoQ>m g‘whmMo g{Od H$mhr
EH$Q>o Va H$mhr JQ>mV amhVmV. CXm. h¡S´>m
Oo„r{’$e EH$Q>o {Zdmg H$aVmV. nU àdmi
JQ>mV {‘iwZ amhVmV. àdmi(corals)
AmH$mamZo Iwn Iwn chmZ (gw‘mao 3 Vo 56
‘r.‘r.) AgVmV. àdmimMr EHo$H$ dgVr
(colonies ) gw‘mao 1800 Mm¡ag {H$cmo{‘Q>a
‘moR>r AgVo àdmi {Ûn () åhUVmV. qH$dm
H$moac [a’$ Ago
åhUVmV.
ßcmQ>rho{ë‘ÝWrgßcmQ>rho{ë‘ÝWrgßcmQ>rho{ë‘ÝWrgßcmQ>rho{ë‘ÝWrgßcmQ>rho{ë‘ÝWrg
Platyhelminthes

 darc XmoZ
dJm © n oúmm ¶m
g{OdmMo eara
WmoS>o g§³crï> AgVo. Ë¶m earamV pìXnmíd©
gå‘rVr (bilaterally symmetrical) nhm¶cm
{‘iVo. åhUOo earam§Mr COdm Am{U S>mdm
^mJ gmaImM AgVmo. earam‘Yrc noer VrZ
WamV aMcoë¶m AgVmV. åhþUZ ¶m àmÊ¶m§Zm

{ÌñVar¶ noerMo àmUr( triploblastic)
åhUVmV. ¶m noerÀ¶m WamnmgwZ Ad¶d V¶ma
hmoVmV. H$mhr àmW{‘H$ CVr ¶m ñWmB©nmgwZM
gwé hmoVmV. ¶m WamMm dmna A§Va ñVa d
~mø ñVa {Z‘m©U H$aÊ¶mgmR>r hmoVmo. nU
Ad¶dmÀ¶m R>odUrgmR>r Iar eara nomH$ir V¶ma
Pmcocr ZgVo. {OWo H$m§hr nwU© dmT>bobr Ad¶d
aMZm pñWV ZgVo. S>mo³¶mnmgwZ eonQ>rn¶ªV
eara XmoÝhr ~mOwZo MnQ>o AgVo. åhUwZ ¶m§Zm
" MnQo> H¥$‘r'(tapeworms) åhUVmV. ho àmUr
ñdV§Ì (CXm. ßcmoZar¶m) qH$dm na{Odr énmZo
OJmV. CXm. {cdaßcwH$, Q>ond‘©

{Z‘Q>moS>m {Z‘Q>moS>m {Z‘Q>moS>m {Z‘Q>moS>m {Z‘Q>moS>m Nematoda

 ¶mÀ¶m earamV gwÜXm MnQ>çm> H¥$‘r gmaIo
{ÌñVar¶ noer Am{U {Ûnmíd© gå‘rVr nmh¶cm
{‘iVo. nU earamMm AmH$ma Jmoc AgVmo.
CVr‘Ü¶o {d^rÞVm {Z‘m©U Pmcocr {XgVo.
nU H$gcohr Ad¶d ZgVmV. ImoQ>>r eara
n m o H $ i r
(pseudocoelom )
AgVo. ho gd© nanmofr
AgVmV. d AmOma
{Z‘m©U H$aVmV. Ogo
’$m¶coar¶mÀ¶m H¥$‘r
hÎmrnm¶ amoJ {Z‘m©U H$aVmV. JmocH¥$‘r
(AñH$m°arg c§~«rH$m°BS>g) OR>mamV amhVmV.

A°{Z{cS>m A°{Z{cS>m A°{Z{cS>m A°{Z{cS>m A°{Z{cS>m Annelida

A°{Z{cS>m g{Od gwÜXm {ÌñVar¶ noer Am{U
pìXnmíd© gå‘rVr Xe©{dUmao àmUr AmhoV. ¶m
àmÊ¶mV Iar eara nmoH$ir ( true body
cavity) AgVo. ¶m eara nmoH$irV gd©
Ad¶dm§Zm AmYma Am{U aúmU {‘iVo.

 Aem àH$mao A°{Z{cS>mV doJdoJio Ad¶d
{Z‘uVr Pmcocr AgVo. ¶m gd© eara AZoH$

AmH¥$Vr -11 h¡S´>mAmH¥$Vr -11 h¡S´>mAmH¥$Vr -11 h¡S´>mAmH¥$Vr -11 h¡S´>mAmH¥$Vr -11 h¡S´>m

Am.-12 Q>on$d‘©Am.-12 Q>on$d‘©Am.-12 Q>on$d‘©Am.-12 Q>on$d‘©Am.-12 Q>on$d‘©

AmH¥$Vr -13 JmobH¥$‘rAmH¥$Vr -13 JmobH¥$‘rAmH¥$Vr -13 JmobH¥$‘rAmH¥$Vr -13 JmobH¥$‘rAmH¥$Vr -13 JmobH¥$‘r
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I§S>mV {d^º$ Pmcoco AgVo. S>mo³¶mnmgwZ
eonQ>rn¶ªV ~c¶mH$ma I§S> EH$mZ§Va EH$
E H $ ‘ o H $ m § e r
OmoS>cocr AgVmV.
h o  n « mUr d oJ
doJù¶m {R>H$mUr
a mhVmV. Og o
ñdÀN> nmÊ¶mV
g‘wÐmÀ¶m nmÊ¶mV qH$dm O‘rZrda AgVmV.
CXm. {gXmoS>(Earthworms ) Oiw (leeches)

AmW«monmoS>m AmW«monmoS>m AmW«monmoS>m AmW«monmoS>m AmW«monmoS>m Arthropoda

 ¶m g‘whmV gdm©{YH$ àmUr AmhoV. ¶mV
{ìXnmíd© gå‘rVrMo eara (bilaterally
symmetrical ) d eara I§S>rV AgVo ¶m§V
CKS>r àgaU ì¶dñWm AgVo. ¶m dJm©Vrc
g{OdmV aº$ àgaUmgmR>r aº$ dm{hÊ¶mMm
{dH$mg Mm§Jcm Pmcocm Zmhr. ¶m§Mr eara
nmoH$ir aº$mZo ^éZ AgVo. nm¶mV AZoH$ I§S>
AgwZ Vo OmoS>coco AgVmV. (AmW«m°nmoS> åhUOo
OmoS>coco nm¶) CXm. qP§Jo, ’w$cnmIao, Ka
‘mer, Pwyai H$mVrZ, IoH$S>o, qdMy ({MÌ -15
nhm)

‘mocñH$m ‘mocñH$m ‘mocñH$m ‘mocñH$m ‘mocñH$m Mollusca

¶m g{Odm§Mo eara
{Ûnmíd ©  gå‘rVrM o
AgVo. eara nmoH$ir
H$‘r hmoVo. ¶m n«mÊ¶mV
earamMo {d^mOZ gwé
hmoVo. ¶m àmÊ¶mV CKS>ràgaU ì¶dñWm AgVo.
CËgO©ZmgmR>r ‘wÌqnS>mgmaIo AmH$ma AgVmV.
hmbMmbiCXm. JmoJcJm¶ Am{U {e§nco.
BIm¶ZmoS>‘}Q>m BIm¶ZmoS>‘}Q>m BIm¶ZmoS>‘}Q>m BIm¶ZmoS>‘}Q>m BIm¶ZmoS>‘}Q>m Echinodermata

J«rH$ ^mfoV BIm¶Zmo åhUOo H$mQ>o Am{U
S>‘m© åhUOo ËdMm åhUwZ H$mQ>mi ËdMm
Agcoë¶m àmÊ¶m§Zm BIm¶ZmoS>‘}Q>m åhUVmV. ho
g‘wÐmVrc nmÊ¶mV ñd§VÌ amhVmV. ¶m§Zm
{ÌñVar¶ noer
Am {U Aar¶
gå‘VrMo eara
AgV o . eara
nomH$ir AgVo.
¶m§Zm e[aamÀ¶m
hmcMmcrgmR>r
McZmgmR>r Oc
{dgO©Z ì¶dñWm( water-driven tube system)
AgVo. ¶m ì¶dñWoV Z{cH$mnX AgVm.
ApñWn§Oa ho ‘O~yV H°$ëer¶‘ H$m~m}ZoQZo> V¶ma
Pmc oc o  AgV o . CXm. g‘ wÐ, ZúmÌ,
A{M©Ýg(urchins)
àmoQ>moH$m°S>oQ>m àmoQ>moH$m°S>oQ>m àmoQ>moH$m°S>oQ>m àmoQ>moH$m°S>oQ>m àmoQ>moH$m°S>oQ>m Protochordata

ho gd© {ÌñVar¶ noerMo g{Od AmhoV.
earamMr pìXnmíd© gå‘rVr AgVo eara nmoH$ir
AgVo. ¶m g{OdmV n¥ð>a‚mw(notochord)
AgVo. gd© g{OdmV n¥ð>a‚mw Zgcm Va H$mhr
g{OdmV Ë¶m§À¶m {OdUmÀ¶m àmW{‘H$ Q>ßß¶mV
(cmdm© Q>ßß¶mV) hr EH$m giB©À¶m AmH$mamMr
(chord=string) aMZm AgVo. n¥ð>a‚mw‘wio MoVm
CVr Am{U AmVS>o doJdoJio hmoVo n¥ð>a‚mw
nmR>r‘mJwZ S>mo³¶mnmgwZ eonQ>n¶ªV AgVmo.

AmH¥$Vr -14 Jm§Sw>iAmH¥$Vr -14 Jm§Sw>iAmH¥$Vr -14 Jm§Sw>iAmH¥$Vr -14 Jm§Sw>iAmH¥$Vr -14 Jm§Sw>i

AmH¥$Vr -16 ñZobAmH¥$Vr -16 ñZobAmH¥$Vr -16 ñZobAmH¥$Vr -16 ñZobAmH¥$Vr -16 ñZob

AmH¥$Vr -17 Vmam ‘mgmAmH¥$Vr -17 Vmam ‘mgmAmH¥$Vr -17 Vmam ‘mgmAmH¥$Vr -17 Vmam ‘mgmAmH¥$Vr -17 Vmam ‘mgm

AmH¥$Vr -15 AmW«m© onmoS>mAmH¥$Vr -15 AmW«m© onmoS>mAmH¥$Vr -15 AmW«m© onmoS>mAmH¥$Vr -15 AmW«m© onmoS>mAmH¥$Vr -15 AmW«m© onmoS>m
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Ad¶mdmÀ¶m hmcMmcr gmR>r Cn¶moJr nS>Umao
C{V n¥ï>aÁOwcm {MQ>Hw$Z AgVmV. H$mhr
àmÊ¶m§À¶m earamV n¥ð>amÁOw Am{OdZ Agoc
Ago åhUVm ¶oVo Zmhr. àmoQ>moH$m°aS>oQ>m àmUr
g‘wÐmV amhVmV. CXm. ~ocZm o½cmgog,
hoS>©‘mZr¶m, Am{U E§{’$c¶m³grg.

n¥ð>d§er¶ àmÊ¶m§Zm nmM dJm©V {d^mJco.
1. ‘mgo
2. C^aMa (àmUr dJ©)
3. ganQ>Umao àmUr
4. númr dJ©
5. gñVZ àmUr dJ©

da {Xcoë¶m dJm©‘Ü¶o C^¶Ma Am{U
ganQ>Umao àmUr ho {eV aº$mMo AmhoV. Vo
g^modVmcÀ¶m n[agamZwgma earamMo Vmn‘mZ
~Xcw eH$VmV. númr Am{U gñVZ àmUr ho
CîU aº$mMo àmUr AmhoV. Ë¶m§À¶m earamMo
Vmn‘mZ n[agamer AZwgéZ ~XcV ZmhrV
Ë¶m§À¶m earamMo Vmn‘mZ pñWa AgVo.

n¥ð>a‚my àmUr n¥ð>a‚my àmUr n¥ð>a‚my àmUr n¥ð>a‚my àmUr n¥ð>a‚my àmUr Chordata
H$mhr emókmZo n¥ï>d§er àmÊ`m§Mo {VZ

àOmVr _Ü ò {d^mOZ Ho$co. Ogo 1. ̀ wamoH$m°aS>oQ>m
2.go\$cmoH$m°a S>oQ>m 3. dQ>u~«oQ>m. AmVm g~\$m`c_
ho_r H$maS>oQ>mcm \$m`c_ ho_rH$maS>oQ>m g_Oco
OmV Amho. nU B§Q>aZ°eZc ~`mocm°OrH$c
gm ogm`Q>r (Am`~rEg) Zo AË`mYw{ZH$
dJuH$aUmcm _mÝ`Vm {Xcr Amho. H°$dcr`a
Am{U pñ_W `m§Zr 2004 _Ü`o Ho$coë`m
dJuH$aUmV nwT>rc _m{hVr {_iw eH$Vo.
n¥ð>d§er¶ àmUr n¥ð>d§er¶ àmUr n¥ð>d§er¶ àmUr n¥ð>d§er¶ àmUr n¥ð>d§er¶ àmUr Vertebrata

¶m àmÊ¶m§Zm Iam nmR>rMm H$Um Am{U eara
nmoH$ir AgVo. nmR>rMm H$Um Am{U hmS>mMm
gmnim {‘iwZ AgVmo. hmS>m§Zm CVr {MQ>Hw$Z
AgVmV. ¶m C{V Am{U hmS>o {‘iwZ earamÀ¶m
hmcMmcrg ‘XV H$aVmV. {ÌñVar¶ pìXnmíd©
gå‘rVr Iar eara nmoH$ir ¶wº$ eara AgwZ
Vo AZoH$ ^mJmV {d^m{OV Pmcooco AgVo.
noernmgwZ CVr, CVrnmgwZ Ad¶d AmU[
Ad¶d ì¶dñWmMr dmT> Pmcocr AgVo.
n¥ð>d§er¶ àmÊ¶m§Mr Imcrc à‘mUo JwUY‘©
AgVmV.

(i) n¥ð>aÁOw AgVmo. Notochord
(ii) nmR>rMm MoVmV§Vw AgVmo Dorsal nerve cord
(iii) {ÌñVar¶ noerMo {Od Triploblastic
(iv) H$ëë¶mMr nomH$ir AgVo.gill pouches
(v) earamMr nmoH$ir AgVo. Coelomate.
(vi) eonQ>r, H$„o AgVo. Tail, Fin

AmH¥$Vr -18 hoS> ©‘m{Z¶m, E§’$sb¶m³grgAmH¥$Vr -18 hoS> ©‘m{Z¶m, E§’$sb¶m³grgAmH¥$Vr -18 hoS> ©‘m{Z¶m, E§’$sb¶m³grgAmH¥$Vr -18 hoS> ©‘m{Z¶m, E§’$sb¶m³grgAmH¥$Vr -18 hoS> ©‘m{Z¶m, E§’$sb¶m³grg
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Imcrc {Xcoë¶m ñcmBS>‘Ü¶o {Z[aúmUImcrc {Xcoë¶m ñcmBS>‘Ü¶o {Z[aúmUImcrc {Xcoë¶m ñcmBS>‘Ü¶o {Z[aúmUImcrc {Xcoë¶m ñcmBS>‘Ü¶o {Z[aúmUImcrc {Xcoë¶m ñcmBS>‘Ü¶o {Z[aúmU
H$éZ Ë¶mMo JwUY‘© {chm. h¡S´>mñcmBS >H$éZ Ë¶mMo JwUY‘© {chm. h¡S´>mñcmBS >H$éZ Ë¶mMo JwUY‘© {chm. h¡S´>mñcmBS >H$éZ Ë¶mMo JwUY‘© {chm. h¡S´>mñcmBS >H$éZ Ë¶mMo JwUY‘© {chm. h¡S´>mñcmBS >

¶mMo eara EH$ noer¶ Amho H$s
~hþnoer¶ Amho H$m¶?

Ë¶m§À¶m earamV H$m§hr nmoH$ir gmaIr
aMZm AmT>ibr H$m?

Ë¶mV AmUIr H$mhr JwU‘Y© {Xgco
Va d{hV {chm d Ë¶mMo {MÌ H$mT>m.

Ë¶mÀ¶m earamV nmoH$ir AgVo Ë¶mcm
eara nmoH$ir åhUVmV. Imcrc Z‘wÝ¶mMo
{Z[aúmU H$éZ Ë¶mMo JwUY‘© dhrV {chm.

MnQ>çm>H¥$‘rÀ¶m Z‘wÝ¶mMo {ZarúmUMnQ>çm>H¥$‘rÀ¶m Z‘wÝ¶mMo {ZarúmUMnQ>çm>H¥$‘rÀ¶m Z‘wÝ¶mMo {ZarúmUMnQ>çm>H¥$‘rÀ¶m Z‘wÝ¶mMo {ZarúmUMnQ>çm>H¥$‘rÀ¶m Z‘wÝ¶mMo {ZarúmU

Ë¶mMo eara H$go {XgV Amho?

Ë¶mÀ¶m earamV ‘moH$ir OmJm {XgV
Amho H$m¶?

Ë¶mMo S>moHo$ d eonwQ> H$go Amho?

Ë¶mMo eara MnQo> Agë¶m‘wio Ë¶mcm Ë¶m
MnQo>H¥$‘r åhUVmV. (ßcmQ>r hoë‘rZWrg) åhUwZ
Ë¶mcm ßcmQ>rhoë‘rZWrg dJm©V R>odÊ¶mV Amco
Amho.

Imcrc Z‘wÊ¶mcm nmhþZ Ë¶mMo JwUY‘©Imcrc Z‘wÊ¶mcm nmhþZ Ë¶mMo JwUY‘©Imcrc Z‘wÊ¶mcm nmhþZ Ë¶mMo JwUY‘©Imcrc Z‘wÊ¶mcm nmhþZ Ë¶mMo JwUY‘©Imcrc Z‘wÊ¶mcm nmhþZ Ë¶mMo JwUY‘©
{chm. JmocH¥$‘rMm Z‘wZm {chm. JmocH¥$‘rMm Z‘wZm {chm. JmocH¥$‘rMm Z‘wZm {chm. JmocH¥$‘rMm Z‘wZm {chm. JmocH¥$‘rMm Z‘wZm (Ascaris)

¶mMm AmH$ma MnQ>çm>H¥$‘r gmaIm Amho
H$m?

MnQo>H¥$‘r Am{U JmocH¥$‘r ¶mV H$m¶
’$aH$ {Xgcm?
Z‘wÝ¶mV S>moHo$ Am{U eonwQ> H$go {XgV
Amho?

àmUr na{Odr Amho. ¶mMo S>moHo$ JmocmH$ma
Amho. Ë¶mÀ¶m earamV Iar nmoH$ir ZgVo.
ImoQ>r nmoH$ir (Pseudo-celeomates) AgVo.

ßcm§Q>r Am{U {Z‘°Q>r hoë‘rZWrg cm {‘iwZ
hoë‘rZWrg åhUVmV.

{eXmoSm>À¶m {Od§V Z‘wÝ¶mMo {ZarjU{eXmoSm>À¶m {Od§V Z‘wÝ¶mMo {ZarjU{eXmoSm>À¶m {Od§V Z‘wÝ¶mMo {ZarjU{eXmoSm>À¶m {Od§V Z‘wÝ¶mMo {ZarjU{eXmoSm>À¶m {Od§V Z‘wÝ¶mMo {ZarjU

Vw‘À¶m n[agamVwZ EH$ {eXmoS> ¿¶m. Ë¶mcm
H$moUË¶mhr n«H$maMm Ìmg Z hmoVm Ë¶mMo {Z[aúmU
H$am.

{eXmoS>À¶m earamg ñne© H$éZ nhm.
H$go dmQ>Vo Vo gm§Jm?
Ë¶mMm a§J H$gm Amho?
Vmo H$gm hmcMmc H$aVmo?
earamda JmocmH$ma dc¶ AmhoV H$m¶?
Vw‘À¶m dhrV {gXmoS>Mr AmH¥$Vr H$mT>m
Am{U {Z[aúmU Ho$coco JwUY‘© Ë¶mÀ¶m
Imcr {chm.
{eXmoS>Mo eara AZoH$ JmocmH$ma dc¶mZo
~Zcoco AgVo. (Annulus:  [a¨J,
Edios:  ñdén)

åhUwZ Ë¶m§Zm A°{ZcrS>m dJm©V R>odÊ¶mV
Amco Amho. earamMr nmoH$ir ¶m‘Ü¶o ñnï>
{XgVo.

PwaimMo Z‘wÝ¶mMo {Z[aúmU H$aUoPwaimMo Z‘wÝ¶mMo {Z[aúmU H$aUoPwaimMo Z‘wÝ¶mMo {Z[aúmU H$aUoPwaimMo Z‘wÝ¶mMo {Z[aúmU H$aUoPwaimMo Z‘wÝ¶mMo {Z[aúmU H$aUo

 Pwai qH$dm Ho$mUVohr {H$Q>H$ Jmoim H$éZ
Ë¶mg H$miOrnwd©H$ {Z[aúmU H$am.

n«¶moJemim H¥$Vrn«¶moJemim H¥$Vrn«¶moJemim H¥$Vrn«¶moJemim H¥$Vrn«¶moJemim H¥$Vr
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Ë¶mMr ËdMm H$emgmaIr {XgVo?
ËdModa H$mhr IUH$a AmdaU {Xgco
H$m¶?
Ë¶mMo eara {H$Vr ^mJmV {d^mJco
Amho?
Ë¶mMo nm¶ H$go {XgVmV Vo nmhþZ
gm§Jm?
AmUIr H$mhr {H$Q>H$mg nhm d
PwaimgmaIo I§S>rV OmoS>coco nm¶ AmhoV
H$m¶? Ë¶m§Mr Zmdo gm§Jm?

¶m gd© àmÊ¶m§Zm AmW«m°nmoS>m dJm©V (AmW«mo=
OmoS>coco, nmoS>=nm¶) R>odco Joco Amho. ¶m
dJm©Vrc gd© àmUr {H$Q>H$mMo eara {VZ ̂ mJmV
{d^mJcoco AgVo. Ogo - SmoHo$, N>mVr, CXa
JmoJcJm¶À¶m Z‘wÊ¶mMo {Z[aúmU H$aUoJmoJcJm¶À¶m Z‘wÊ¶mMo {Z[aúmU H$aUoJmoJcJm¶À¶m Z‘wÊ¶mMo {Z[aúmU H$aUoJmoJcJm¶À¶m Z‘wÊ¶mMo {Z[aúmU H$aUoJmoJcJm¶À¶m Z‘wÊ¶mMo {Z[aúmU H$aUo

Vw‘À¶m OdiÀ¶m VcmdmVwZ JmoJcJm¶
KoD$Z Vrcm ½cmg {~H$a‘Ü¶o R>odwZ gw¶©àH$me
À¶m {déÜX {Xeocm R>oD$Z nhm d Ë¶mMo JwUY‘©
Vw‘À¶m dhrV Z‘wX H$am.

Ë¶mMo ~mø ñdén H$go {XgVo?
{Vcm WmoS>mdoi Z hcdVm R>oD$Z Ooìhm
Vr Mmcm¶Vm gwédmV H$aVo Voìhm {VÀ¶m
earamcm ~Km.
[VMo eara KÅ> Amho H$m ‘¥Xþ Amho?
[VMo eara ñne©H$ AmhoV H$m?

Á¶m g{OdmMo eara ‘D$ AgwZ Vo EH$m
H${R>U H$dMm‘Ü¶o ~§X Agoc Va Ë¶m§Zm ‘mocñH$m
åhUVmV.

Bï>a ZmdmÀ¶m ‘mocñH$mnmgwZ ‘moVr V¶ma
H$aVmV.
Vmam ‘mgm Z‘wÊ¶mMo {Z[aúmU H$aUoVmam ‘mgm Z‘wÊ¶mMo {Z[aúmU H$aUoVmam ‘mgm Z‘wÊ¶mMo {Z[aúmU H$aUoVmam ‘mgm Z‘wÊ¶mMo {Z[aúmU H$aUoVmam ‘mgm Z‘wÊ¶mMo {Z[aúmU H$aUo

g‘wÐ {H$Zmè¶mdéZ Vmam ‘mgm emoYwZ
Ë¶mÀ¶m ~mø JwUY‘© nmhþZ Vw‘À¶m dhrV
Zm|X H$am. Oa ho e³¶ Zgë¶mg à¶moJemioVrb

Vmam ‘mñ¶mMo (Z‘wZm) {ZarjU H$am,
Ë¶mÀ¶m ËdModa H$m¶ {XgV Amho?
Ë¶mÀ¶m ËdModa hmV Am{U gwT>ogmaIr
aMZm AmhoV H$m¶?
earamÀ¶m ‘Ü¶^mJr EImXo {N>Ð Amho
H$m¶?

ho gd© àmUr g‘wÐmÀ¶m nmÊ¶mV amhVmV d
Ë¶m§À¶m ËdModa H$mQ>o AgVmV. ( BIm¶Zmo-
H$mQ>o, S>‘© - ËdMm)

gd© BIm¶ZmoS>‘© àmUr g‘wÐmÀ¶m nmÊ¶mV
amhVmV. Vo ewÜX nmÊ¶mV qH$dm O‘rZrda
amhþ eH$V ZmhrV.

Vo g‘wÐmÀ¶m Vimcm amhVmV ho(
bottom dwellers and benthic) ~|WrH$ {Od
AmhoV. Vw‘À¶m {eúmH$m§Zm {dMméZ AOwZ nmM
BIm¶ZmoS>‘}Q>m àmÊ¶mMr Zmdo Vw‘À¶m d{hV
{chm d Ë¶m§Mo {MÌ aoImQ>m.
‘mgmMo {ZarjU‘mgmMo {ZarjU‘mgmMo {ZarjU‘mgmMo {ZarjU‘mgmMo {ZarjU

Vw‘À¶m OdiÀ¶m VcmdmVwZ EH$ ‘mgr
KoD$Z {VÀ¶m ~mø JwUY‘m©Mo {Z[aúmU H$am.
‘mñ¶mMr cm§~r, nmR>rMm H$Um nm{hcmM Agmc.
¶mcmM nmR>rMm H$Um åhUVmV. ¶m àmÊ¶m§nwT>À¶m
àmÊ¶m§Zm nmR>rMm H$Um AgVo. nmR>rMm H$Um
Agcoë¶m àmÊ¶m§Zm n¥ï>d§er¶ àmUr åhUVmV.

‘mgm§À¶m ËdMoMo {Z[aúmU H$éZ Vo
H$go Amho Vo gm§Jm?
earamÀ¶m Á¶m ^mJmda Idco ZgVmV
Ë¶m ^mJmMr Zmdo {chm?
‘mgmMo Vm|S> CKSw>Z Ë¶mV H$m¶ {XgVo
Vo ~Km?

‘mgmÀ¶m H$mZmÀ¶m ~mOwMm ^mJ CKSw>Z
nhm Ë¶mV H$m¶ {XgVo ?

‘mgmcm H$mnwZ Ë¶mMo ôX¶ ~Km Ë¶mÀ¶m
öX¶mV {H$Vr H$ßno AmhoV Vo gm§Jm?
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{dMma H$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
chmZ ‘mgm nmÊ¶mÀ¶m ~mhoa R>odë¶mg

H$m¶ hmoVo? {dMma H$éZ gm§Jm? nmR>rMm H$Um
AgUmao n{hco g{Od ‘mgo AmhoV. earamda
Idco AgVmV. ôX¶mV XmoZ H$ßno AgVmV. ho
nmÊ¶mVM amhVmV. O‘rZrda amhþ eH$V
ZmhrV. Ë¶mg ídmgmoÀN>dmg H$aÊ¶mgmR>r H$„o
AgVmV.

Vw‘À¶m {eúmH$mg ‘mgm{df¶r nmM
Jmoï>r {dMméZ Vo Vw‘À¶m dhrV {chm dhrV
‘mgmMo {MÌ H$mT>m.
(gd© H$m¶©H¥$Vr EH$mM VmgmV H$am¶Mr
Amdí¶H$Vm Zmhr. Z‘wÊ¶mMo H$miOrnwd©H$
{Z[aúmU Ho$co nm{hOo)

Zm‘H$aUmMr nÜXV Zm‘H$aUmMr nÜXV Zm‘H$aUmMr nÜXV Zm‘H$aUmMr nÜXV Zm‘H$aUmMr nÜXV Nomenclature

g{Odm§Zm OJmV gdm©Zr pñdH$macoco
Zmd R>odUo Amdí¶H$ Amho H$m¶?
Vw‘À¶m {‘Ìmer {dMma d MMm© H$éZ
{chm.
~Q>mQ>çmcm doJdoJù¶m ̂ mfoV H$m¶ Zm§d
AmhoV ‘m{hV Amho H$m¶?
Á¶m B§J«Or cmoH$m§Zm ’$º$ nmoQ>°Q>mo ‘m{hV
Amho {VWo Vwåhr ~Q>mQ>m ‘mJmc Va Vo
Vwåhmcm H$m¶ XoVrc?

Aem àH$mao AZoH$ ^mfm‘wio JmoYi hmoVmo.
EH$m {R>H$mUr EImÚm ZmdmZo ~mocco Va Xþgè¶m
{R>H$mUr Ë¶mM ZmdmZo g‘OUma Zmhr.

gm‘mÝ¶ Zm§d VocwJw Zmd qhXr Zmd V‘rc Zmd ‘amR>r Zmd Amoar¶m Zm§d

~Q>mQ>o(Potato)   ~§Jmc Xþ§nm   Amcw Céc¸$sO h§§Jw    ~Q>mQ>m {~cmQ>r Amcw

åhUwZ ¶m àíZmgmR>r Amnë¶m emókmZr
VmoS>Jm emoYwZ H$mT>cm Amho. Á¶mà‘mUo EImÚm
YmVw - nXmW©mg g§km AgVo, Ë¶mMà‘mUo EH$m
g{Odmg EH$M emór¶ Zmd Agmdo Ago
R>a{dÊ¶mV Amco. AemàH$mao EH$m g{Odmg
EH$mM emór¶ ZmdmZo ~mocmdë¶mg Zm‘H$aU
nÜXV åhUVmV. ho Zmd OJ^a EH$M AgwZ
Vo gd© ‘mÝ¶ AgVo.

emór¶ Zmdo B§J«OrV {c{hV§mZm Imcrc
{Xcoë¶m gwMZm§Mo nmcZ H$amdo.

n«OmVrMo Zmd ‘moR>çm AúmamZo (capital
letter) gwédmV H$amdo
OmVrMo Zmd ho chmZ AúmamZo (small
letter) gwwé H$amdo.

‘wÐU( print) H$aVm§Zm emór¶ Zmd
BQ>m{c³g( italics) ‘Ü¶o Agmdo
Oa emór¶ Zmd hmVmZo {chV Agmc
Va àOmVr d OmVr Imcrc aof
AmoT>mdr.

CXmhUmW© Am§ã¶mMo emór¶ Zmd ‘°Jr’$oam
B§S>rH$m Am{U ‘mZdmMo Zmd hmo‘mo gonr¶§g

Vwåhr Vw‘Mo {‘Ì {‘iwZ g^modVmcÀ¶m
10 g{OdmMr emór¶ Zmdo ‘m{hV H$am.

g{Odm§Mo dJuH$aU H$aVm§Zm nwT>rb Jmoï>r
cúmmV Agmì¶mV.SCERT T

ELA
NGANA
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AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

nÜXV:nÜXV:nÜXV:nÜXV:nÜXV:
EImÚm g{OdmMo {Z[aúmU H$éZ
(Amdí¶H$Vm Agë¶mg gwú‘XeuMm
Cn¶moJ H$amdm) Ë¶mMr AmH¥$Vr H$mT>m.
g{OdmÀ¶m JwUY‘m©Mo dU©Z H$am. Ë¶mÀ¶m
H$moUË¶m JwUY‘m©g nmhþZ Ë¶m§Zm Ë¶m
{d{eï> dJm©V R>odco Amho.
dJuH$aU H$aÊ¶mgmR>r H$moUË¶mhr EH$m
JwUY‘m©cm J¥hrV Yam CXm."eara
aMZm'

d oJd oJù¶m emókm §Zr H o $c oë¶m
dJuH$aUmMm emoY ¿¶m.
Imcrc àíZm§Mr CÎmao {chm.

hm ¶ wH ° $ar¶m °Q > rH$ g{Od Amh o H$m
àmoH°$ar¶m°Q>rH$ g{Od Amho?

1. g{Od EH$ noer¶ Amho H$r ~hþnoer¶
Amho? g§K{Odr Amho H$m?

2. H$moUË¶m nÜXVrZo nwZéËnmXZ H$aVmV?
3. g{OdmMo eº$sMo ómoV AemàH$mao

gOrdm§Zm ¶mo½¶[aË¶m (dJ©dmar)
dJuH¥$V Ho$bo Amho.

d¥úmg‘wXm¶(Flora), O§Vwg‘wXm¶( fauna) d¡{dÜ¶Vm, dJuH$aU, CËH«$m§Vr, àmUr amÁ¶,
úm|Ì(domain) dJ©( phylum)dJ©( class)H«$‘(order)Hw$Qw>§~, àOmVr (genus) OmVr

(species) Zm‘H$aU( Binomial nomenclature),Poikilothermic animals

d¡{dÜ¶Vm ¶m {ZgJm©cm g§wXaVm àXmZ H$aVo. {d{dY àmÊ¶m‘Ü¶o AgUmam ’$aH$M CËH«$m§Vr
d¡{dÜ¶VoMo H$maU Amho.
g{OdmVrc Agcoë¶m ’$aH$ gmå¶mAmYmao emókm§Zr dJuH$aU H$aUo gwé Ho$co.
EH$mM cmoH$g§»¶oVrc Agcoë¶m ’$aH$mMo {Z[aúmU H$aUo åhUOo " d¡{dÜ¶Vm' Amho.
¶m {ZgJm©V H$moUVohr XmoZ g{Od EH$gmaIo ZgVmV.
g{OdmVrc Agcoë¶m d¡{dÜ¶VoMm emoY KoÊ¶mgmR>r dJuH$aU Cn¶moJr nS>Vo.
{ZgJm©V Agcoë¶m g{Odmg EH$m H«$‘nÜXVrV {d^mJÊ¶mg dJuH$aU Ago åhUVmV.
g{OdmMo dJuH$aU Am{U d¡{dÜ¶Vm ¶mMm nañna OdiMm g§~§Y AgVo.
g{OdmMo nmM amÁ¶mV dJuH$aU H$aÊ¶mgmR>r Imcrc JwUY‘m©Zm J¥hrV YaÊ¶mV Amco.
i.  àmoH°$ar¶m°Q>rH$ g{Od qH$dm ¶wH°$ar¶m°Q>rH$ g{Od AmhoV Vo nmhmdo.
ii. noer EH$Q>çm amhVmV H$m g‘whmV amhVmV
iii.noercm noer AmdaU (H$dM) Amho H$m? Vo ñdV: AÞ V¶ma H$éZ KoVmV H$m?
{dQ>mH$aÀ¶m dJuH$aUmZwgma gd© g{Od nmM amÁ¶mV {d^mJco AmhoV.

  1. ‘moZoam 2. àomQ>rñQ>m  3. ~weu 4. ßcm§Q>o 5. E{Z‘ocr¶m
ßcm§Q>o Am{U E{Z‘ocr¶m ¶m amÁ¶m§Zm Ë¶m§À¶m dmT>Ë¶m g§³crï>VoÀ¶m AmYmamda nwÝhm
{d^mJÊ¶mV Amcr Amho.
" H$mdcr¶a {ñ‘W' ¶m emókmZr g{Odm§Zm ghm amÁ¶mV {d^mJco.
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1. ~°³Q>oar¶m 2. àmoQ>moPwAm  3. H«$mo‘rñQ>m 4. ßcmÝQ>o 5.~weu       6. E{Z‘mcr¶m
g{Odm§Zm Ë¶m§À¶m AmYw{ZH$ emó nÜXVrZo Zmd R>odÊ¶mV " Zm‘H$aU nÜXV' åhUVmV.
Zm‘H$aU nÜXV hr g{Odm§Zm Amnë¶m g^modVmcr Agcoë¶m gd© g{Odm§VwZ AmoiIÊ¶mgmR>r
‘XV H$aUmar EH$ nÜXV Amho.
H$amocg {cÞo¶g ¶m§Zr {Û‘mZ Zm‘H$aU nÜXVr emoYwZ H$mT>cr. Ë¶mZwgma n«Ë¶oH$ g{Odmg
XmoZ Zmd AgVmV 1. àOmVr 2. OmVr.

1. g{OdmVrc Agcoco ’$aH$ H$em àH$mao d¡{dÜ¶Vm {Z‘m©U H$aVmV? H$maUo gm§Jm?(AS 1)

2. Amnë¶m emñÌm§Zr H$emÀ¶m AmYmao dJuH$aUmcm gwédmV H$o$cr?(AS 1)

3. àmÊ¶mÀ¶m dJuH$aUm‘wio AmnUmg H$m¶ cm^ hmoVmo?(AS 1)

4. dJuH$aUmMr H$m¶ Amdí¶H$Vm Amho?(AS 2)

5. EH$Xc {~O Am{U {ìXXc {~O ¶mVrc ’$aH$ ñnï> H$am.(AS 1)

6. EHo$ {Xder {úmVrOmZo ‘wJ, Jhþ, ‘H$m, ~Q>mUo, qMM {^Ow KmVcr. Vo ‘¥Xþ Pmë¶mda VrZo
{~¶m ’$moS>Ê¶mMm à¶ËZ Ho$cm. Va H$moUË¶m {~¶m Xþ^mJVmV d H$moUË¶m Zmhr Vo Imcrc
V³Ë¶mV ‘Ü¶o {chm.(AS 4)

A. {~¶mMo Zm§d XmoZ ^mJ hmoVmV EH$Xc {~O pìXXc{~O
H«$. / Zmhr (M) (D)

1
2
3
4
5

7. EZr‘ocr¶m amÁ¶m§cm Ë¶mÀ¶m JwUY‘m©AmYmao EH$ ßcmo MmQ>© V¶ma H$am?(AS 5)

8. ‘mgo, C^¶Ma, númr ¶m§Mo gm‘mÝ¶ JwUY‘© {chm.(AS 1)

9. {dQ>mH$a ¶m§À¶m dJuH$aUmà‘mUo Imcrc àmUr H$moUË¶m amÁ¶mV ‘moS>VmV?(AS 1)

10. nmR>rMm H$Um Agcoë¶m n«mÊ¶m§Zm {H$Vr Cng‘wh {d^mJco AmhoV Vo H$moUVo?(AS 1)

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

SCERT T
ELA

NGANA



g{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vm72

11. ßcmQ>rng qH$dm EH$sS>Zm hm g‘wh ganQUmao àmUr Am{U gñVZ àmUr ¶m§Zm OmoS>Umao
àmUr AmhoV. Ago H$go åhUVm ¶oB©c. {dMma H$éZ Ë¶m§Mo JwUY‘© {chm.(AS 4)

12."" dQ>dmKwi númr Zmhr, gñVZ àmUr Amho'' Ago gwOmVm åhUmcr, Vwåhr gwOmVmMo H$go
g‘W©Z H$amc?(AS 7)

13.‘r H$moUË¶m {d^mJV ‘moS>Vmo gm§Jm?(AS 1)

a) ‘mÂ¶m earamda {N>Ð AmhoV ‘r nmÊ¶mV amhVmo ‘cm nmR>rMm H$Um Zmhr........
b) ‘r {H$Q>H$ Amho ‘mPo I§S>rV OmoS>coco nm¶ AmhoV.........
c) ‘r g‘wÐmV amhVmo, ‘mÂ¶m ËdModa H$mQ>o AgwZ earamV Aar¶ gå‘rVr AgVo........

14. emókm§Zr Ho$coë¶m dJuH$aUmÀ¶m g§emoYZm Va Vwåhr H$emàH$mao H$m¡VwH$ H$amc?(AS 6)

‘H$mMo amonQ>o‘H$mMo amonQ>o‘H$mMo amonQ>o‘H$mMo amonQ>o‘H$mMo amonQ>o            gmirMo amonQ>o           gmirMo amonQ>o           gmirMo amonQ>o           gmirMo amonQ>o           gmirMo amonQ>o     JdVmMo amonQ>o    JdVmMo amonQ>o    JdVmMo amonQ>o    JdVmMo amonQ>o    JdVmMo amonQ>o

    gmo¶m~rZMo amonQ>o                 ‘wJmMo amonQ>o  gmo¶m~rZMo amonQ>o                 ‘wJmMo amonQ>o  gmo¶m~rZMo amonQ>o                 ‘wJmMo amonQ>o  gmo¶m~rZMo amonQ>o                 ‘wJmMo amonQ>o  gmo¶m~rZMo amonQ>o                 ‘wJmMo amonQ>o        ŵB©‘wJmMo amonQ>o       ŵB©‘wJmMo amonQ>o       ŵB©‘wJmMo amonQ>o       ŵB©‘wJmMo amonQ>o       ŵB©‘wJmMo amonQ>o

gwMr-1gwMr-1gwMr-1gwMr-1gwMr-1
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W°cmo’$m¶Q>m

gwMr -2gwMr -2gwMr -2gwMr -2gwMr -2

dZñnVr

gd© earam^mJmMr
(H$m§hr {d{eï> ^mJ)
dmT> Pmcocr ZgVo.

gd© earam^mJmMr (H$m§hr {d{eï>
^mJ) dmT> Pmcocr AgVo.

{d{eï> "d°ñHy$bma C{V
ZgUmao

{d{eï> "d°ñHy$bma C{V AgUmao

¶m§Zm {~O V¶ma hmoV
Zmhr ( {H«$ßQ>moJ°åg)

¶m§Zm {~O  {Z‘m©U
hmoVmV. (’o$ZoamoJ«måg)

{~O ’$imV PmHw$Z
ZgVo. Vo CKS>o AgVo.

{~O ’$imV PmHw$Z
AgVo.

~«m¶mo’$m¶Q>m

Q>oarS>mo’$m¶Q>m

{~¶m§Zm XmoZ Xc
AgVmV.
pìXXc

{~OdZñnVr
(S>m¶H$m°Q>g)

{~¶m§Zm EH$M Xc
AgVo. EH$Xc {~O
dZñnVr (‘moZmoH$m°Q>)

{OåZmoñn‘©g E§{OAmoñ‘‘©g

SCERT T
ELA

NGANA



g{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vmg{OdmVrc Ord d¡{dÜ¶Vm74

gwMr -3gwMr -3gwMr -3gwMr -3gwMr -3

Cellular level of
organisation

àmUr

Tissue level of
organisation

BnrS>‘ug Am{U J°ñQ´>moS>‘ug ‘Ü¶o
eara nmoH$ir Zmhr.

{gcmo‘oQ> (
earanmoH$ir Agcoco

àmUr)

ImoQ>r eara nmoH$ir

^¥U {Z‘uVrÀ¶m doir EH$mM
noerVwZ ‘ogmoS>‘©c noer V¶ma

hmoVmV.

e[aa nmoH$ir B§S>moS>_ug nmgwZ V`ma
Pmcr.

n¥ð>a‚mw AgVmo.

n¥ð>aÁOw hm cmdm© Q>ßn¶mV AgVmo nU Zm‘‘mÌ
AgVmo.

n¥ð>a‚mwMo énm§Va nmR>rÀ¶m
H$UmV hmoVo(d¶ñH$m‘Ü¶o)

‘mgo C^¶Ma àmUr ganQ>Umao àmUr númr gñVZ àmUr

Idë¶mMo ~mø
H$dM, hmS>mMo

A§Va H$dM AgVo.
H$ëë¶m§Zr ídmg

KoVmV.

cmdm©cm H$„o
AgVmV.

d¶ñH$mV ’w$â’$wgo
JwiJwirV ËdMm

AgVo.

Idë¶mMo ~mø
H$dM nmÊ¶mÀ¶m

~mhoa A§S>r
XoVmV.

n§ImMo ~mø H$dM
nmÊ¶mÀ¶m ~mhoa
A§S>r XoVmV. hdoV
CSw> eH$VmV.

nmoar’o$am

{gc|Q>aoQ>m, ßcmQ>rhoë‘rZWrg

{Z‘Q>moS>m

A°{Z{cS>m, ‘mocñH$m,
AmW«m©onmoS>m.

n¥ð>a‚mw ZgVmo

BIm¶ZmoS>‘}Q>m H$m°aS>°Q>m.

dQ>}~o«Q>m`wamoH$m°S>}Q>m (Q>çw{ZHo$Q>m)

Ho$gmMo ~mø H$dM
~mø H$U© ~mim§Zm

OÝ‘ XoVmV.

(Psuedocoelome)

(Nonotochord)

n¥ï>aÁOw {OdZ^a AgVmo

go\o$cmoH$mS>©>oQ>m(~«m§{H$AmoñQ>mo_mQ>m)
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AmnU {ZgJm©À¶m gm¢X¶m©Mm S>moù¶m§Zr, ‘Ywa
AmdmOmMm H$mZmZo, gw§JYmMm ZmH$mZo, AÞmMr
Md {O^oZo, Am{U W§S> ñnem©Mm ËdMoZo AmZ§X
KoV AgVmo. Amnë¶m S>moù¶mda AMmZH$ àH$me
nS>cm qH$dm Ja‘ nmÌmcm ZH$iV hmV cmJcm
Va Vwåhr H$m¶ H$aVm? ¶m gd© n[apñWVrV
Amnco B§{Ð¶o H$er ‘m{hVr {‘i{dVmV Am{U
Ë¶mda H$er à{VH«$s¶m H$aVmV.

kmZo§{Ð¶o ho gwÜXm Amnë¶m earamMo ^mJM
Zmhr Va Vo Amnë¶mcm gd© OJmMo ñnï>rH$aU
XoVmV. ¶m‘wio Amnë¶mcm ¶m B§{Ð¶m eº$s
{edm¶ ‘hËdmMm qH$dm ~moatJ AZw^d ¶oUo
e³¶ Zmhr.

g§nwU© OJmVrc H$moUVmhr emór¶ emoY
hm ‘Zwî¶mÀ¶m ~wÜXrÀ¶m ¶mo½¶Voda {ZJS>rV
AgVmo d S>moio, H$mZ ËdMm {O^ Am{U ZmH$
¶m Amnë¶m B§{Ð¶m H$Sw>Z ‘m{hVr Pmcoë¶m
g§dXoZmMm dmna H$éZ ^anwa g§doXZm AZw^d
gooH§$XmÀ¶m AmV {Z‘m©U H$aVo.

na§Vw Amnë¶mcm Amnë¶m g§doXZm{df¶r
{H$Vr ‘m{hVr Amho?

Amnë¶m g§doXZm H$m¶ H$aVmV?Amnë¶m g§doXZm H$m¶ H$aVmV?Amnë¶m g§doXZm H$m¶ H$aVmV?Amnë¶m g§doXZm H$m¶ H$aVmV?Amnë¶m g§doXZm H$m¶ H$aVmV?
Amnë¶m g§doXZm ~è¶mM àH$maMo H$m¶©

H$aVmV. Vo Amnë¶m {OdZmV Amnë¶m
dmVmdaUm {df¶r {Xem{ZX}e H$arV AgVo.
Vo Amnë¶mcm H$mhr H¥$Vr H$aÊ¶mgmR>r ’$ma
‘hËdmMo AgVmV Ë¶mcm CÎmoOZ Ago åhUVmV.
CXm. MdXma AÞ Amnë¶mbm AmH${f©V H$aVo

Am{U Vm|S>m‘Ü¶o cmioMo ñÌdU hmoVo. Amnë¶m
g§doXZm OmoS>rXma {ZdS>Ê¶mV, {Zdmam emoYÊ¶mV
Am{U Amnë¶m {‘Ìm§Zm AmoiIÊ¶mgmR>r ‘XV
H$aVmV. àg§JmZwgma Amnë¶m g§doXZm g§JrV,
H$cm Am{U A°Woco{Q>³g ¶m nmgwZ AmZ§X
cwQ>Ê¶mMr Amnë¶mcm g§Yr {Z‘m©U H$éZ XoVmV.

¶m {edm¶ g§doXZmìXmao ~aoM KS>V
AgVmV. Vwåhmcm H$Xm{MV AZŵ d Amcm Agoc
H$s Xþgè¶mMo Xþ:I nmhþZ Amnë¶mcm dmB©Q> dmQ>Vo.
gmYmaUV: Ooìhm AmnU EImÚm {df¶r Iwn
^mdZmË‘H$ Agmc Am{U Vmo {H$Vrhr Xþ:ImV
Agoc Va Amnë¶mcm Ë¶m Xþ:ImMr OmUrd
hmoVo. (AmnU Ë¶m n[apñWVrer gai g§~§YrV
ZgVm§Zm gwÜXm AmnU Ë¶m ^mdZmÎ‘H$ Xw:I
~§YmZmV ~m§Ybo OmVmo. CXmhaUmV: XþîH$miJ«ñV
^mJmVrc cmoH$m§Mo Xþ:I nmhþZ X¶m-‘m¶m {Z‘m©U
hmoVmV)

ho gd© Amnë¶m g§doXZm H$em nma nmS>rV
AgVmV? ¶mMo g§nwU© CÎma åhUOo Jw§VmJw§Vr
hmo¶. na§Vw ¶m g§doXZm nÜXVr‘Ü¶o EH$ g§§wXa
H$ënZm XS>cocr AgVo. Amnë¶m g§doXZm OJmMr
N>mn nmS>Ê¶mgmR>r MoVmV§Vw Xe©H$ hm AgVmo.
¶m MoVmV§Vw‘wio doJdoJù¶m CÎmoOZcm AmnU
H$er gmW H$am¶Mr qH$dm H$er à{VH«$s¶m
H$am¶Mr ho R>a{dVo gmaIoM CËVoOZ Agco
Var gwÜXm.

CXm. Amnë¶m earamcm H$emMr JaO Amho.
¶m AmYmamdaM Amncm ‘o|Xþ {Z‘m©U Pmcoë¶m
gw§J§Ym n¡H$s {ZdS H$aVmo. Ogo {eOdcoë¶m

kmZo§{Ð¶okmZo§{Ð¶okmZo§{Ð¶okmZo§{Ð¶okmZo§{Ð¶o
YS>mYS>mYS>mYS>mYS>m
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‘mgo {eOdÊ¶mMm dmg H$mhr cmoH$m§Zm AmdS>V
Zmhr. na§Vw H$mhr cmoH$m§Zm Á¶m§Zm Iwn ^wH$
cmJcr Amho d Ë¶m§À¶m earamcm {deof H$éZ
àmoQ>rÝgMr JaO Amho Ë¶m§Zm hm dmg AmdS>Vmo.

Amnë¶m earamVrc H$mhr B§{Ð¶o ho
dmVmdaUmVrc CËVoOZ àmá H$arV AgVmV.
Vo S>moio, ZmH$, H$mZ, {O^, Am{U ËdMm ho
Amnë¶mcm ‘m{hVM Amho. Va AmVm AmnU
~Kw ¶m H$s, CÎmoOZ {‘i{dÊ¶mMm ‘mJ© H$moUVm
Am{U Ë¶mda g§doXZmMm à{V{H«$¶m H$er AgVoo.

g§doXZmgmR>r CÎmoOZ:g§doXZmgmR>r CÎmoOZ:g§doXZmgmR>r CÎmoOZ:g§doXZmgmR>r CÎmoOZ:g§doXZmgmR>r CÎmoOZ:
{ZgJm©‘Ü¶o Ago H$mhr nXmW© qH$dm

n[apñWVr Amho Á¶m‘wio Amnë¶m earamH$Sw>Z
g§doXZm {H«$¶m KS>dwZ AmUVmV. Vo åhUOo
CÎmoOH$, ¶m CÎmoOH$mìXmao Or ‘m{hVr ¶oV
AgVo Ë¶m ‘m{hVrcm H$mhr earamVrc B§{Ð¶o
O‘m H$éZ KoVmV. Ë¶m§Zm {d{eï> MoVZog
g§doXZmúm‘ ( receptors ) Ago åhUVmV. ho
[agoßQ>a kmZ|Ðr¶mV AgVo Am{U ¶m§Mo énm§Va
M§oVmVVw Xe©H$mV hmoVo. ho ‘oX§þn¶ªV Zoë¶m OmVo
d g§doXZm {Z‘m©U hmoVo. CXm. {haì¶m nmZmÀ¶m
n¥ð>^mJmdarc d ~mOwÀ¶m ^mJmVwZ namdVuV
hmoUmao {H$aUo ho S>moù¶mVrc [agoßQ>da nmohM§VmV
Am{U ho MoVmV§VwMo g§Ho$V ~XcVo. ho ‘|XþH$S>o
nmohMVo Am{U {VWo {haì¶m a§JmMo nmZ åhUwZ
AmoiIë¶m OmVo Oo AmnU nmhVmo.

‘|Xþ ho gd© g§doXZm {H«$¶oMo H|$ÐH$ Amho.
kmZoÐr¶m ìXmao Or ‘m{hVr MoVmV§Vw {‘i{dVo
Vr ‘m{hVr g§doXr MoVmV§Vw(sensory nerves )
‘m’©$V ‘|Xþn¶ªV nmohM§Vo Am{U AW©~moY
Pmë¶mZ§Va naV Xþgè¶m àH$maÀ¶m MoVmV§Vw ìXmao
à{VgmX XoUmam ^mJ Xe©{dÊ¶mgmR>r nmR>{dë¶m
OmVo. ¶m MoVmV§VwZm g§McZr MoVZr (motor
nerves) Ago åhUVmV. CXm. Vw‘À¶m nm¶mda
S>mg Mmdcm Va Ë`mMr g§doXZm _‚mmV§Vw ìXmao

_oéX§S>mH$S>o nmohMVmV. _oéX§S> hm  _moQ>ma Zd©
ìXmao S>mg _maÊ`mMm g§Xoe hmVmcm nmR>dVmo.Voìhm
AmnU S>mgmcm _maVmo.

AmH¥$Vr -1 MoVmV§VwìXmao g§doXZmcm à{VgmXgAmH¥$Vr -1 MoVmV§VwìXmao g§doXZmcm à{VgmXgAmH¥$Vr -1 MoVmV§VwìXmao g§doXZmcm à{VgmXgAmH¥$Vr -1 MoVmV§VwìXmao g§doXZmcm à{VgmXgAmH¥$Vr -1 MoVmV§VwìXmao g§doXZmcm à{VgmXg
Xe©{dUmao MH«$Xe©{dUmao MH«$Xe©{dUmao MH«$Xe©{dUmao MH«$Xe©{dUmao MH«$

H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1
Vw‘À¶m nwñVH$mVrc H$moUË¶mhr WmoS>çm

Amoir Vw‘À¶m dhrV {chm.
CÎmoOZ Am{U à{VgmX d g§doXr Am{U

g§MmcZr H$m¶m©Mr kmZo{Ð¶m g§~§YrV ‘m{hVr
{chm.

Amnco gd© kmZ|{Ð¶o EH${ÌV H$m¶© H$aVmV.
Ago Vwåhr {dMma H$aVm H$m¶? H$m? H$m
Zmhr?
H$Xm{MV gd© CÎmoOZmcm à{VgmX {‘iV

Zmhr. ’$º$ H$mhr n«{VÀ¶m CÎmoOZmcmM à{VgmX
{‘iV AgVmo. AWm©V CÎmoOZmVrc ~Xc {d{eï>
à{VMm Zgoc Va Amnë¶m cúmmV ¶oV Zmhr.

H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2
EH$m ½cmg^a nmÊ¶mV {M‘wQ>^a gmIa

{daKidm. Ë¶mn¡H$s WmoS>o {ndwZ Q>mH$m. Ë¶mMr
Md JmoS> AgVo H$m¶? H$m?

gmIaoÀ¶m doJdoJù¶m {Vd«Voda EH$m
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B{Vhmg ~Kw ¶m.B{Vhmg ~Kw ¶m.B{Vhmg ~Kw ¶m.B{Vhmg ~Kw ¶m.B{Vhmg ~Kw ¶m.
àmMrZ H$mimVrc emók ho g§doXZm {df¶r M‘ËH$marH$ hmoVo. gw‘mao 2300 dfm©AJmoXa

ßcoQ>moZo Am{U Z§Va Am°[añQ>mcZo ‘Zwî¶mÀ¶m nmM B§{Ð¶m~Ôc gm§JrVco Ë¶mn¡H$s ñne©, g§doXZm ho
‘hËdmMo g‘Oco hmoVo. àmMrZ ^maVmV Am{U {MZÀ¶m Am¡fYr XñVmdoOm‘Ü¶o g§doXZm {df¶r
{chcro Amho. ¶mZ§Va Odinmg 1000 dfm©n¶ªV {edm¶ Ac~Q>© ‘°½Zg XñVmdoO (B.g. 1220)
Xþgao H$moUVohr XñVmdoO g§doXZm {df¶r {‘imco Zmhr.

Vo BQ>cr‘Yrc MM© ‘Ü¶o Y‘m©Ü¶úm homVm Am{U {ZgJm©Mo ewÝ¶ {Z[aúmU H$aUmam d
{dkmZm{df¶r ào‘ ~miJUmam hmoVm. Omo A°[añQ>moQ>o{b¶Z ¶m§À¶m VËdmcm ‘mZ hmoVm. na§Vw
n{hë¶m§Xm Ë¶m§À¶mda {Q>H$m H$éZ {‘iVr OwiVr n[aË¶Xe©H$ MMm© Ho$cr. Ë¶m§Zr gd©àW‘ ñne©
g§doXZmgmR>r MoVmV§Vw Mr ^w‘rH$m g‘OmdwZ gm§JrVco.

17 ì¶m eVH$mnmgwZ g§doXZmMo B§{Ð¶ {dkmZ emó ¶mMm gImoc Aä¶mg gwé Pmcm.
¶m‘wio nm{hë¶m§Xm ~è¶mM Z{dZ CnH$aUmMm emoY cmJcm. Á¶m‘wio S>moù¶m§Mo AJXr OdiwZ
{Z[aúmU H$aÊ¶mg ’$ma ‘XV Pmcr. B.g. 1600 ‘Ü¶o OmohmZog Ho$nca ¶m  à{gÜX IJmocemókmZo

Á¶mZo n¥ÏduÀ¶m n[aH«$‘ Am{U n[a^«‘U ¶m{df¶r  gImoc ‘m{hVr {Xcr.
Ë¶m§Zr kmZo{Ð¶ åhUwZ S>moù¶m§Zr ^w‘rH$m g‘OmdwZ gm§JrVcr. gÜ¶mÀ¶m
H$mimV emókmZr B§{Ð¶o H$er H$m¶© H$aVmV ¶mdaMo nwd©kmZmMo nm§KéZ
H$mT>co. Am{U Amnë¶mcm Oo ‘m{hV Agmo qH$dm Zgmo ho gd© AmíM¶©-
OZH$, AmH${f©V gd© H$mhr Vo H$é eH$VmV. MoVmV§Vw g§Ho$VmMo {dÚwV
agm¶{ZH$ dhZ Am{U ‘|Xþ‘Yrc {deof ^mJmMo H$m¶© ho g§doXZm
‘Ü¶o ^mJ KoVmV ho Mm§Jco g‘Ow eH$Vmo.

Oar AmnU àW‘ loUrMo ‘mZdmcm nmM kmZo{Ð¶ Amho Ago
g‘Ocmo Var dmñVd énmZo Amnë¶mcm nmM noúmm OmñV amhþ
eH$VmV. Amnë¶mcm EH$ X~m~mMo ñne© g§doXZ AgVo Xþgao
CîUVo Am{U W§S>nmÊ¶mgmR>r AgVo. Va nwÝhm Xþgao åhUOo
na§namJV ñne© g§doXZ Oo H§$nZmgmR>r Am{U Amnë¶m ~ZmdQ>r
gmR>r AgVo.

‘mÌmË‘H$ åhUOo dOZmZo Am{U ÐmdUmZo ho
nwÝhm à¶ËZ H$am. ÐmdUmV {H$Vr gmIa
Q>mH$ë¶mda Vwåhmcm MoVZocm gwédmV hmoVo.
(àË¶oH$ doiog 1/4 M‘Mm EdT>r Q>mH$m A§XmOo
2 J«m‘ Agoc)

Vw‘À¶m H$Xm{MV cúmmV Amco Agoc H$r
Mhm qH$dm H$m°’$s {nVm§Zm Vwåhr Oa OmñV
JmoS> nXmW© Im„m Va nm{hcm KmoQ>m Z§Va Xþgam
KmoQ> {’H$m dmQ>Vmo. (Mhm gmo~V Imao nXmW©
ImD$Z AZŵ d ¿¶m)
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ho Ago KS>Ê¶mMo H$maU åhUOo EH$mM
àH$maMo g§doXZ Agoc Voìhm Cƒ à{VMo g§doXZ
ho {ZH¥$ï> àH$maÀ¶m g§doXZmda à^md Q>mH$VmV.
Vr H${dVm AmR>dm ""{VZJm {VZJm do‘w {V¶Zw§Sw>''
(ImVm-ImVm H$Sw> qb~mMr nmZohr JmoS> bmJo)

AmnU Amnë¶m kmZ|Ðr¶m§Zm emoY cmdUmao
B§{Ð¶o åhUwZ g‘Ow eH$Vmo. Oa Vwåhr CÝhmù¶mV
W§S> nmÊ¶mV CS>r KoVcr Agmc Va ~Xcm‘wio
MoVZoda gwú‘ n[aUm‘ Pmcocm Vw‘À¶m cúmmV
¶oB©c. ~mø O‘mda XmI{dë¶mgmR>r Mma
CÎmoOH$ emoYH$m§Mr ‘hËdmMr ̂ w{‘H$m nma nmS>V
AgVo Vo åhUOo. àH$memMo M‘H$Uo, nmÊ¶mMo
{eVm|S>o, Q>mù¶mMm JS>JS>mQ> Am{U Q>mMUrMo
Q>moMUo, kmZo{Ð¶m ‘Ü¶o {agoßQ>a AgVmV Oo
~Xcë¶m Z{dZ KQ>Zm§Mr ‘m{hVr Jmoim H$aÊ¶mV
{deof AgVo.

 Oar Amnco kmZo{Ð¶ ~XcmMm emoY
KoVco Var gd© gmYmaU chmZ ~Xc qH$dm Z
~Xcoë¶m MoVZm Zo{h‘r ‘m{hVr ZgVmV. Z
~Xcoë¶m g§dXocm Amnco kmZo§{Ð¶o g‘OwZ KoVmV
Am{U ñWra MoVZm {df¶r H$‘rV H$‘r ‘m{hVr
Amnë¶mcm {‘iV AgVo. CXm. gwédmVrcm
N>mnImÊ¶mV H$m‘ H$aUmè¶m H$m‘Jm§amZm VoWrc
¶§ÌmMm AmdmO ÌmgXm¶H$ dmQ>Vmo. nU WmoS>çm
H$mbmdYr Z§Va Ë¶m§Zm Vmo AmdmO ÌmgXm¶H$
dmQ>V Zmhr.

Amnë¶m ‘mZdr g§doXZm g‘OÊ¶mgmR>r
¶m gdm©Mm H$m¶ AW© Amho? gmYmaU VËd
Ago AgVo H$s, g§doXZmVrc ~Xc emoYÊ¶mgmR>r
Am{U g§doXZm‘Yrc g§~§Y Am{U Zoh‘r AmnU
H$mhr g§doXZm pñdH$maÊ¶mg V¶ma AgVmo.
Amnco kmZ|{Ð¶Amnco kmZ|{Ð¶Amnco kmZ|{Ð¶Amnco kmZ|{Ð¶Amnco kmZ|{Ð¶ Sense Organs

Amnë¶m gdmªZm ‘m{hVrM Amho.
Amnë¶mcm nmM ‘w»¶ kmZo§{Ð¶o AgVmV Vo
åhUOo S>moio, H$mZ, ZmH$, {O^ Am{U
ËdMm hmo¶. ¶m kmZo{Ð¶mZm MoVZmj‘ noer
åhUVmV. àË¶oH$ [agoßQ>a ho {deof MoVZocm

’$ma g§doXZ {ec AgVo.
 1. S>moimS>moimS>moimS>moimS>moim

Ñï>r Amnë¶mcm Amnë¶m BpÀN>H$ CÔoe
‘rVr Am{U Amnë¶m ^m¡{VH$ dmVmdaUmVrc
~Xc Am{U CncãY n[apñWVrer OwidwZ XoUo
¶mgmR>r ‘XV H$aVmV. ho gd© Ñï>r àUmcr
H$go {gÜXrg ZoVo? ¶m {df¶r ‘m{hVr
{‘i{dÊ¶mgmR>r Imcrc H¥$Vr H$é ¶m.

H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3
1. Vw‘À¶m {‘ÌmÀ¶m S>moù¶mMr ~mø

aMZoMr {Z[aúmU H$am. Ë¶mMr AmH¥$Vr
H$mTw>Z Zmdo {chm. (¶mgmR>r Vwåhr
Imcrc AmH¥$VrMr ‘XV ¿¶m)

2. V w‘À¶m {‘ÌmÀ¶m S > m où¶mVrc
~wi~wimMo {Z[aúmU gm‘mÝ¶ àH$memV
H$am. Z§Va Vw‘À¶m {‘ÌmÀ¶m S>moimda
Q>mM©Mm àH$me Q>mH$m.
¶mda Ë¶mMr qH$dm {VMr H$m¶
à{VH«$s¶m amhrc?

AmH¥$Vr-2 A- ‘mZdr S>moimAmH¥$Vr-2 A- ‘mZdr S>moimAmH¥$Vr-2 A- ‘mZdr S>moimAmH¥$Vr-2 A- ‘mZdr S>moimAmH¥$Vr-2 A- ‘mZdr S>moim
Sclera

Cornea

Pupil
Lens

Iris

Retina
Fovea

Choroid

Optic nerve
Conjuctiva

Blind spot

Aquous
chamber

Vitreous chamber
AmH¥$Vr - 2 ~ - ‘mZdr S>moù¶mMr AmS>dm N>oXAmH¥$Vr - 2 ~ - ‘mZdr S>moù¶mMr AmS>dm N>oXAmH¥$Vr - 2 ~ - ‘mZdr S>moù¶mMr AmS>dm N>oXAmH¥$Vr - 2 ~ - ‘mZdr S>moù¶mMr AmS>dm N>oXAmH¥$Vr - 2 ~ - ‘mZdr S>moù¶mMr AmS>dm N>oX
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AmVm Vw‘À¶m {‘Ìmcm XomZ {‘ZrQmgmR>r
S>m oio ~§X H$aÊ¶mg gm§Jm, Ë¶mcm S>m oio
CKS>Ê¶mg gm§Jm. S>m où¶mÀ¶m ‘Ü¶^mJr
AgUmè¶m N>moQ>çm H$mù¶m ^mJmMo {Z[aúmU
H$am. AmVm Vw‘À¶m {‘Ìmcm Q>mM©Mm COoS>
Q>mH$Vm§Zm S>moio CKS>o R>odm¶cm gm§Jm Am{U
S>moù¶mVrc N>moQ>çm H$mù¶m ^mJmda H$m¶
n[aUm‘ hmoVo ¶mMo {Z[aúmU H$am.

S>moù¶mVrc H$mù¶m ^mJmcm Á¶mcm AmnU
~w~wi åhUVmo, H$m¶ Pmco ¶mMm A§XmO
H$mTw> eH$mc H$m¶?

S>moù¶mMr aMZm:S>moù¶mMr aMZm:S>moù¶mMr aMZm:S>moù¶mMr aMZm:S>moù¶mMr aMZm:
Amnë¶m nmnÊ¶mMo Ho$g ^wd¶m Am{U

ë¶mà‘rc J«§Wr¶m nmgwZ S>moim ~Zcocm AgVmo.
~w~wimÀ¶m da EH$ nmVi ícofc ËdMooMo AmdaU
AgVo Ë¶mcm H§$O§³Q>rH$m Ago åhUVmV. ~w~wi
ho S>m où¶mÀ¶m nmoIirV dgcoco AgVo.
Amnë¶mcm ~w~wimMm ’$º$ 1/6 ^mJ {XgVmo.

S>moù¶mV ‘hËdmMo {VZ Wa AgVmV.
Vo ídoV nQ>c (layer qH$dm sclera) ‘Ü¶ nQ>c
( choroid layer ) Am{U Ñï>rnQ>c( retina)
hmo¶ ídoVnQ>c ho OmS>, KQ²>Q>, V§Vw‘¶ Acm¡H$rH$
Am{U nm§Tè¶m a§JmMo AgVo. ídoVnQ>c WmoS>o
’w$Jra ~ZwZ Ë¶mMo H$m{Z©¶mV (cornea)
(nmaXe©H$ ^mJ) énm§Va hmoVo. ídoV nQ>bmMm
eodQ>Mm ̂ mJ hm ‘o§XþH$S>o OmUmè¶m Ñï>r¶ MoVZobm
(optic nerve) cm OmoS>coco AgVo. Xþgao Wa
ho ‘Ü¶nQ>c Amho. ho ‘Ü¶ nQ>c H$mù¶m a§JmMo
AgwZ Ë¶mV Iwn aº$dm{hÊ¶m AgVmV. ~w~wimMm
^mJ gmoSy>Z g~§Y S>moù¶mV hm Wa ì¶mnbobm
AgVmo. ZoÌH$marH$mÀ¶m(pupil) g^modVmc Omo
‘Ü¶nQ>cmMm ̂ mJ V¶ma hmoVmo Ë¶mcm n[aVmarH$m
(iris) Ago åhUVmV. n[aVmarH$m‘Ü¶o aoS>r¶c
ñZm¶w Am{U Jm ocmH$ma ñZm¶w AgVmV.
n[aVmarH$mÀ¶m EH$X‘ ‘mJÀ¶m ~mOwcm
~{hJm}c q^J AgVmo Omo grcr¶ar ñZm¶w Am{U
gñnooÝgarZo Owicoco AgVmV.

q^Jm‘wio AmVrc ~w~wimMo A°³dr¶g

nmoH$ir Am{U {dQ´>r¶g nmoH$ir ‘Ü¶o {d^mOZ
hmoVo. A°³dr¶g nmoH$ir ‘Ü¶o nmÊ¶mgmaIo Ðd
^éZ amhVo Am{U {dQ´>r¶g nmoH$ir ‘Ü¶o Oocr
gma»¶m Ðd ^acocm AgVmo.

Ñï>rnQ>c ho àH$meJ«hr noer Am{U H$moZ
noerZr ~Zcocr AgVo. Á¶m ^mJmV X¥ï>r ZgVo
Ë¶mcm ãcmB§©S> ñnm°Q> (blind spot)Ago åhUVmV.
Am{U Á¶m ^mJmV Mm§Jcr ÑîQ>r AgVo Ë¶mcm
¶ocmo ñnm°Q> (yellow spot) åhUVmV. ho XmoÝhrhr
Ñï>rnQ>m ‘Ü¶oo AgVo ¶o„mo ñnm°Q>cm ‘m°Hw$cm qH$dm
’$mo{d¶m (Macula or Fovea) Ago åhUVmV.
S>moù¶mMo H$m‘H$mO:S>moù¶mMo H$m‘H$mO:S>moù¶mMo H$m‘H$mO:S>moù¶mMo H$m‘H$mO:S>moù¶mMo H$m‘H$mO:

Ñî¶ g§doXZ:-Ñî¶ g§doXZ:-Ñî¶ g§doXZ:-Ñî¶ g§doXZ:-Ñî¶ g§doXZ:-
Vwåhr H$Xm{MV {dMma Ho$cm Agoc H$s,

S>moim hm EH$ "{dS>rAmo H°$‘oam' Amho Á¶mMm
Cn¶m oJ ‘ |X þ ìXma o OJmM o McZ {MÌ
H$mT>Ê¶mgmR>r hmoVmo. H$‘oam gmaIoM S>moim
~{hJm}c q^JmÀ¶m gmhmæ¶mZo àH$me Jmoim
H$éZ H|$ÐrH¥$V H$aVo S>moù¶mÀ¶m ‘mJo Ñï>rnQ>bmV
à{V‘m V¶ma H$aVo (boÝg) q^J hr à{V‘og
S>mdrH$Sw>Z COdrH$S>o d Imbr da {’$a{dV
AgVo. (Vwåhr àH$me ¶m YS>çmV Amnë¶mcm
CcQ>r n«{V‘m ~{hJm}c q^JmìXmao {‘iVo) ho
Ñï>r{df¶H$ CcQ>Zo ‘|XþÀ¶m aMZoda n[aUm‘
H$é eHo$c Omo JwU amIÊ¶mgmR>r g§doXr  {H«$¶m
à{H«$¶m {d^mJmV CcQ> {’$a{dVo. åhUwZ
kmZo{Ð¶mnmgwZ {‘imcoë¶m OmñV ‘m{hVr
‘o§XþÀ¶m {déÜX {XeoZo nma H$éZ OmVo. earamÀ¶m
ZH$mem ‘|XþÀ¶m g§doXr ^mJmV {deof CcQ>o
AgVo. na§Vw {S>{OQ>c H$°‘oam‘Ü¶o gmYr
Bco³Q́>m°{ZH$ à{V‘m {Z‘m©U hmoVo. S>moµio Or à{V‘m
{Z‘m©U H$aVo. ‘o§Xþ ‘Ü¶o VrÀ¶m da {H«$¶m à{H«$¶m
hmoD$Z Amnë¶mcm {dñVmarV à{V‘m {‘iVo.

{deof JwUY‘© Agcoco S>moio ho Xþgè¶m
kmZoqÐ¶m nmgwZ ’$ma doJio AgVo. àH$me
char nmgwZ ‘m{hVr {‘i{dÊ¶mMr ¶mo½¶Vm d
àH$me JwUY‘m©cm ‘o§XþV {H«$¶m à{H«$¶m H$éZ
MoVm g§Ho$V ‘Ü¶o ~XcVo.
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 ho gd© Ñï>rnQ>cm‘Ü¶o KSw>Z ¶oVo Á¶m à‘mUo
{S>OrQ>c H°$‘oam‘Yrc àH$me g§doXZ {Mn H$m¶©
H$aVo Ë¶mM à‘mUo noer‘Yrc àH$me g§doXZ
Wa S>moù¶m§À¶m ‘mJÀ¶m ~mOwg H$m¶© H$arV
AgVo. H°$‘oam gmo~V gwÜXm H$mhr MwH$s hmoD$
eH $V o . CXm. Á¶m §Z m "cK w  Ñï > rX m of'
(“nearsighted”)AgVmo. Ë¶mMm q^J à{V‘ocm
AJXr Odi qH$dm Ñï>rnQ>cmÀ¶m AJXr Odi
ho {H$aUo H|$ÐrH¥$V H$aVmV. Am{U "XþaÑï>r
Xm of'(“farsighted”)Agcoë¶m ì¶º$sV
à{V‘oMr {H$aUo Ñï>r nQ>cmÀ¶m ‘mJÀ¶m ~mOwcm
H|$ÐrH¥$V hmoVmV. XmoÝhrhr ‘Ü¶ H$ao³Q>rd
q^Jm(corrective lenses.) {edm¶ à{V‘m ñnï>
ZgVo.
S>moù¶mVrc noer Am{U CÎmr:S>moù¶mVrc noer Am{U CÎmr:S>moù¶mVrc noer Am{U CÎmr:S>moù¶mVrc noer Am{U CÎmr:S>moù¶mVrc noer Am{U CÎmr:

Ñï>rnQ>cm‘Ü¶o Iao H$m‘ ho àH$me g§doXr
noer H$arV AgVo Ë¶mcm àH$me g§doXr J«mhr

(photoreceptors) Ago åhUVmV. ho àH$me
g§dXrJ«mhr doJdoJù¶m àH$maÀ¶m XmoZ {d{eï>
noerZo ~Zcoco AgVmV. Vo åhUOo amS>g Am{U
H$moZ ho àH$me COm© J«hU H$aVo Am{U MoVmg§doXZ
{Z‘m©U H$éZ XmX XoVo.

na§Vw BWo XmoZ àH$maMo àH$me g§doXJ«hr
H$m AmhoV? Amnco S>moio H$Yr H$Yr A§YmaV
Am{U H$Yr H$Yr M‘H$Umè¶m àH$memV H$m‘
H$arV AgVo. {deof g§doXrJ«hr noercm {‘idwZ
¶m XmoZ àH$maÀ¶m à{H«$¶m Ë¶mMm AmH$ma
XoÊ¶mÀ¶m H$m‘mgmR>r {‘iVmV.

Odinmg 125 [‘cr¶Z ~marH$ amS>g a§JrV
Ðì¶mZr ~Zcoco AgVmV. Ë¶mcm amoS>moñ’$sZ
åhUVmV. "A§Ymam‘Ü¶o nhm' Vo amÌr H$‘r
{Vd«Vm Agcoë¶m àH$memcm emoYVo. Var Oo
ñnï> nUo doJio H$é eH$V Zmhr Var Vo
Amnë¶mcm a§JmMo g§doXZ XoVo.

a§JrV Ñî¶mVrc doJdoJionUm Mm§Jë¶m
[aVrZo ~Z{dÊ¶mgmR>r Odinmg gmV {‘cr¶Z
H$moZ a§JrV Ðì¶mZo ~Zcoco AgVo. Ë¶mcm
"Am¶mS>moñnrZ' Ago åhUVmV. ho M‘H$Xma
àH$memV IoiV AgVo. àË¶oH$ Ho$mZ hm àH$me
char AmoiIÊ¶mgmR>r {deof AgVo. Amnë¶mcm
Oa {Zim, cmc Agmo qH$dm {ndim a§JmMo

g§doXZ hmoVo. Am{U a§JmMr aMZm ~Z{dÊ¶mgmR>r
ho Ë¶mMo {‘lU homVo. åhUwZ {ndio eoV
gH$miÀ¶m M‘H$mXa cmc gw¶© {Zio AmH$me
Am{U {ZgJm©Vrc gd© a§JmMo g§doXZ hmoVo.

Ñï>rnQ>mcmda AJXr ‘Ymo‘Y H$moZ H|$ÐrV
AJXr N>moQ>çm ^mJmV AgVo Ë¶mcm ’$mo{d¶m
Ago åhUVmV. Oo Amnë¶mcm {VúU Ñï>r XoVo

AmH¥$Vr 3. ‘mZdr Ñï>rnQ>cm ‘Yrc
amS>g Am{U H$moZMo AmcoIrV àXe©Z

SCERT T
ELA

NGANA



Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20 81

Amnë¶m S>moù¶mVrc ~w~wimÀ¶m hmcMmcrZo
Amnë¶mcm AmdS> Agcoë¶m Ñî¶mMr {ZdS>
’$mo{d¶mMm dmna H$éZ H$aVmV. Ogo Mohè¶mMo
d¡{eï>o qH$dm H$Xm{MV EH$ ’w$c.

Ñï>rnQ>mcm‘Ü¶o Xþgè¶m àH$maÀ¶m noer
AgVmV Á¶m àH$memcm gai à{VgmX XoV
Zmhr. ho ~è¶mM àH$me g§doXJ«hr (amS>g Am{U
H$moZ) nmgwZ ¶oUmè¶m MoVZm Jmoim H$aÊ¶mMo
H$m¶© H$aVmV Am{U Ë¶m§Zm MoVZm noer ‘Ü¶o
pñWa H$aVm AmUIr H$mhr g§doXJ«mhr noer
AmhoV Ë¶m dñVwÀ¶m Q>moH$mcm qH$dm Mm¡H$Q>rda
g§doXZ{ec AgVmV. Oo àH$memcm gmdcrcm
Am{U JVrcm Ñï>rnQ>cm‘Ü¶o à{VgmX XoVo Ago
gÜ¶mÀ¶m AhdmcmV AmT>iwZ Amco.

EH${ÌV ~m§Ycoë¶m MoVmnoer hr Ñfr¶
noercm V¶ma H$aVmV. Oo Ñfr¶ ‘m{hVr
S>moù¶mnmgwZ ‘o§Xþn¶ªV nmohM{dVmV.

nwÝhm ho g‘OUo ‘hËdmMo Amho {H$ X¥ï>r¶
noer àH$me KoD$Z OmV Zmhr. ’$º$ MoVmV§Vw
À¶m Z‘wÊ¶mÀ¶m MoVZm AmV ¶oUmè¶m àH$mamMr
‘m{hVr nmR>{dcr OmVo.  àË¶ooH$ S>moù¶mìXmao
dñVwMr à{V‘m WmoS>r’$ma doJir  Ho$cr OmVo
Am{U ¶m XmoÝhr à{V‘ocm ‘|Xþ EH${ÌV H$éZ
(three dimensional picture ) {MÌ {Z‘m©U
H$aVmV.

EH$ {d{MÌ åhUOo Ñï>r nQ>cm‘Ü¶o EH$
H$maU Ñï>rnQ>cmÀ¶m Ë¶m ^mJmcm àH$me
g§doXJ«mhr ZgVmV. àË¶oH$ S>moù¶mV hr Am§Yar
OmJm hr Ñî¶ MoVmV§Vw Á¶m {R>H$mUr AgVo.
Ë¶m {R>H$mUr AgVo. ¶mMm {ZH$mc åhUOoM
Ñfr¶ ^mJmVrc [aH$m‘r OmJm. {VWo Vwåhmcm
Am§Yma‘¶ {XgwZ ¶oV Zmhr. H$maU {VWo EH$m
S>moù¶mZo H$mhr gwQ>co Va Vo Xþgè¶m S>moù¶m
H$Sw>Z Vo KoVco OmVo Am{U Ë¶m OmJr ‘o§Xþ ìXmao
{‘imcoë¶m ‘m{hVrdéZ Ë¶m [aH$må¶m OmJm
^aë¶m OmVmV.

H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4H$m¶©H¥$Vr-4
Vw‘À¶m hmVmÀ¶m cm§~r BVHo$ Xþa EH$ nwñVH$

nH$S>m. Vw‘À¶m COdm S>moim ~§X H$am Am{U
Ë¶m AmH¥$Vr-4 bm Vw‘À¶m S>mì¶m S>moù¶mZo
nhm. Vw‘Mm COdm S>moim~§X R>odm Am{U hiwdma
Vo nwñVH$ Odi AmUm.  Ooìhm Vo 8 Vo 10 B§M
Xþa Agoc Voìhm XmoÝhrVrc gm§Y (A§Va) Zmhrer
hmoVo. hoM Vwåhmcm S>mì¶m S>moù¶mMo ãcmB©S>
ñnm°Q> hmo¶. na§Vw Vwåhmcm Vw‘À¶m Ñfr¶ àXoemV
EH$ {N>Ð gwÜXm {XgV Zmhr. ¶m {edm¶ Vw‘Mr
Ñfr¶ g§ñWm gwQ>cocm ^mJ {haì¶m aofoÀ¶m
XmoÝhr ~mOwZo ‘m{hVr ^acocr AgVo.

AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4

S>moù¶mMo g§aúmU:S>moù¶mMo g§aúmU:S>moù¶mMo g§aúmU:S>moù¶mMo g§aúmU:S>moù¶mMo g§aúmU:
àË¶oH$ S>moim hm nmnUr nmgwZ nmnUrÀ¶m

Ho$gm nmgwZ ^wd¶mnmgwZ Am{U Alw J«§WrnmgwZ
gwa{úmV AgVmo. S>moù¶mMm g‘moaMm ^mJ hm
nmVi nS>ÚmZo PmH$cocm AgVmo. ¶mcm
H§$O³Q>rdm Ago åhUVmV. H§$O³Q>rdm hm nmaXe©H$
EnrWocr¶‘ noernmgwZ ~Zcocm H$dM hmo¶
Ooìhm Ooìhm AZmdí¶H$ nXmW" ¶m nS>ÚmÀ¶m
g§nH$m©V ¶oVmV Voìhm AlwJ«§Wr ‘YwZ AlwMo
ñÌdZ hmoD$Z S>moim YwVcm OmVmo d Ë¶mcm
~mhoa Q>mH$ë¶m OmVo. ~w~wim‘Ü¶o Oo ÐmdU
^acoco AgVo. ({dQ´>r¶Q> Am{U A³dr¶g
nmoH$ir) ¶m‘wio q^JmMo Am{U BVa S>moù¶mÀ¶m
^mJmMo ¶m§{ÌH$ KQ>¸$mnmgwZ g§aúmU hmoVo. eodV
nQ>b (Sclera) ‘Ü¶o n[aVmarH$m (Iris)
g‘moarc H$m{Z©¶m ho ñnï> {IS>H$s Amho. ¶m‘wio
S>moù¶mda gai KS>Umè¶m gw¶© {H$aUmnmgwZ
g§aúmU hmoVo.SCERT T
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{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am
  Oa Amnë¶mcm nmnUrMo Ho$g Zgco Va
H$m¶ hmoB©c?
Amnë¶mgmR>r Alw Mm§Jco AgVo H$m?

S > m oi m : VS >O m o S >  H $ a Ê¶ mgmR > r  H $ mh r aMZmS > m oi m : VS >O m o S >  H $ a Ê¶ mgmR > r  H $ mh r aMZmS > m oi m : VS >O m o S >  H $ a Ê¶ mgmR > r  H $ mh r aMZmS > m oi m : VS >O m o S >  H $ a Ê¶ mgmR > r  H $ mh r aMZmS > m oi m : VS >O m o S >  H $ a Ê¶ mgmR > r  H $ mh r aMZm
A g V m V .A g V m V .A g V m V .A g V m V .A g V m V .

n[aVmarH$m hm EH$ ñZm¶w§Zr ~Zcocr aMZm
Amho Á¶m‘wio ZoÌVmarH$mMm AmH$ma g‘mdwZ
KoÊ¶mV ¶oVmo Omo H$mhrhr ZgwZ n[aVmarH$m
Am{U q^JmÀ¶m ‘Yrc ‘moH$ir OmJm hmo¶.
àH$memÀ¶m {Vd«Voda Ë¶mMr VS>OmoS> AmYmarV
AgVmo.

{gbr¶ar ñZm¶w Am{U gñn§oga ~§Y ho
S>moù¶mVrc q^JmÀ¶m H|$ÐmVa cm§~rMr VS>OmoS>
H$aÊ¶mÀ¶m cm¶H$ ~Z{dVo.

H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5H$m¶©H¥$Vr-5
1. Vw‘À¶m {‘ÌmÀ¶m S>moù¶mVrc n[aVmarH$m

Am{U Ë¶mÀ¶m g^modVmcÀ¶m ^mJmMo
{Z[aúmU H$am. Vwåhr ZoÌVmarH$m nmhþ
eH$Vm H$m¶?

2. Vww‘À¶m {‘ÌmÀ¶m S>moù¶mVrc n[aVmarH$m
‘Yrc a§JmMo Am{U Z‘wÝ¶mMo [Z[aúmU
H$am?

Xm oKmV H$mhr ’$aH$ AmT>icm H$m¶?
H$‘rVH$‘r Xhm OUm§Mr {ZdS H$éZ {ZH$mc ‘m{hV
H$am? OdiwZ Am{U Mm§Jco [Z[aúmU H$aÊ¶mgmR>r
hmV q^§JmMm dmna H$am. Vw‘À¶m d{hV ZmoXdm.

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$m¶?
AmYma H$mS>© gmaIo H$mS>© V¶ma H$aVm§Zm Vo

Vw‘À¶m S>moù¶mMm ’$moQ>m o KoVmV. Vw‘À¶m
S>moù¶mVrc H$moUË¶m ̂ mJmMm Vo ’$moQ>mo KoVmV ho
Vwåhmcm ‘m{hV Amho H$m¶? ~moQ>m§À¶m R>í¶m
à‘mUoM n[aVmH$m Z‘wZm gwÜXm àË¶oH$mÀ¶m
S>moù¶mV {deof AgVo. åhUwZM ì¶º$sMr AmoiI
nQ>Ê¶mgmR>r n[aVmarH$m Z‘wÊ¶mMm ’$moQ>mo KoVmV.

Amnë¶m S>moù¶mVrc q^J ho ’$ma {deof
AgVo. ¶mMm ñd^md ~{hJm}c Am{U ñnQ>rH$s¶

AgVo. ¶mÀ¶m AmH$ma H$mhr à‘mUmV Ë¶mÀ¶m
H|$ÐmVa cm§~r {gbr¶ar ñZm¶w d gñn|gar ~§Y
¶m §À¶m ‘XVrZo ~Xcw eH$Vm o. Vo EH$m
‘¶m©Xmn¶ªV OmñV ~{hJm}c énmV q^JmMm
AmH$ma ~Xcdw eH$Vmo.

H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6H$m¶©H¥$Vr-6
1. OmñV M‘H$Xma àH$memVwZ A§Ymè¶m ImocrV

àdoe H$am H$m¶ hmoVo?
2. AYmè¶m ImocrV H$mhr doi ~gm Am{U

Z§Va OmñV àH$me‘mZ ImocrV Om Voìhm
H$m¶ hmoVo?
Amnë¶m Ñï>rnQ>cmda à{V‘oMm R>gm hm

1/16 gooH§$X BVH$m doi Wm§~Vmo ho Vwåhmcm
‘m{hV Amho H$m¶? Oar dñVwMr à{V‘m goH§$§Xmbm
16ì¶m doJmZo KoVë¶m OmVo. {’$aË¶m pñWVrV
S>moio ¶mcm KoVmV Á¶m à‘mUo AmnU {gZo‘m
~KVmo.
S>moim Am{U MwH$sMr H$ënZmS>moim Am{U MwH$sMr H$ënZmS>moim Am{U MwH$sMr H$ënZmS>moim Am{U MwH$sMr H$ënZmS>moim Am{U MwH$sMr H$ënZm

H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7H$m¶©H¥$Vr-7
XmoZ g‘mZ AmH$mamMo nm§T>è¶m H$mJXmMo VwH$S>o

¿¶m. EH$m H$mJXmda {n§Oè¶mMo Am{U Xþgè¶m H$mJXmda
nmonQ>mMo {MÌ H$mT>m. Z§Va EH$ H$mS>r Am{U XmoÝhr
{MÌmMr ‘mJrc ~mOw EH$‘oH$m§cm {S>H$m§À¶m gmhmæ¶mZo
AemàH$mao {MQ>H$dm H$s {MÌmMm ^mJ hm ~mhoarb
~mOwg Agm¶cm hdm. Ë¶mcm gwHw$ Úm. Am{U Z§Va
H$mS>rÀ¶m gmhmæ¶mZo OmoamV {’$adm.

Vwåhmcm H$m¶ {Xgco? ¶mMo H$maU H$m¶ A§XmO
cmdm. Mcm Imcrc {MÌmMo {Z[aúmU H$am.

AmH¥$Vr -5AAmH¥$Vr -5AAmH¥$Vr -5AAmH¥$Vr -5AAmH¥$Vr -5A    AmH¥$Vr -5~AmH¥$Vr -5~AmH¥$Vr -5~AmH¥$Vr -5~AmH¥$Vr -5~
AmH¥$Vr 5 A ‘Yrc aofm gai AmhoV

qH$dm Zmhr AmH¥$Vr 5 ~ ‘Yrc ‘moR>m Jmoc
H$í¶mMm ‘YmV Amho.
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AmH¥$Vr -5H$AmH¥$Vr -5H$AmH¥$Vr -5H$AmH¥$Vr -5H$AmH¥$Vr -5H$ AmH¥$Vr -5S>AmH¥$Vr -5S>AmH¥$Vr -5S>AmH¥$Vr -5S>AmH¥$Vr -5S>
AmH¥$Vr 5 (H$) ‘OmÀ¶m Omirdarc

{XgUmè¶m N>oXZ q~Xþcm H$aS>m a§J H$m cmdcm?
AmH¥$Vr 5 (S>) H$moUVr aofm chmZ Amho.
daMr H$s ImcMr.
g§doXZm{df¶r Amnë¶mcm H$m¶ MwH$sMrg§doXZm{df¶r Amnë¶mcm H$m¶ MwH$sMrg§doXZm{df¶r Amnë¶mcm H$m¶ MwH$sMrg§doXZm{df¶r Amnë¶mcm H$m¶ MwH$sMrg§doXZm{df¶r Amnë¶mcm H$m¶ MwH$sMr
H$ënZm Amho:H$ënZm Amho:H$ënZm Amho:H$ënZm Amho:H$ënZm Amho:

MoVZoMm MwH$sMm AW© ~moY Pmë¶mg ‘|Xþ
Amnë¶mcm YmoH$m XoVo.

Vwåhmcm MwH$sÀ¶m H$ënZoMm AZw^d
Amcm Agoc. g§doXZmMo H$mhr ‘wc^wV JwUY‘©
g‘OÊ¶mgmR>r Aem àH$maÀ¶m MwH$sMr H$ënZm
‘XV H$aVo Am{U {deof H$éZ AmnU H$m¶
nm{hco Am{U dmñV{dH$Vm H$m¶ Amho ¶m ‘Yrc
ôX ñnîQ> H$aÊ¶mg ‘XV H$aVo.

Mcm àW‘ H$mù¶m Am{U nm§T>è¶m
JOmÀ¶m OmirMr VnmgUr H$é ¶m. Vwåhr Oa

Q>H$ cmdwZ JOmÀ¶m OmirMo ‘YmV nm{hë¶mg
Vwåhmcm nm§T>è¶m JOmÀ¶m AmV {H$VrVar
H$mioHw$Å> {Xgoc. na§Vw Oa Ë¶mM Omirda
àH$me Q>mH$ë¶mg ho {XgUmao H$mio S>mJ Zmhrgo
hmoVo Ago H$m?¶mMo CÎma åhUOo Á¶m àH$mao
Vw w‘À¶m {XgUmè¶m ‘mJm©V [agoßQ>a noer
EH$‘oH$m§er {H«$¶m H$arV AgVmV. H$mhr noerMo
H$m¶© ho Á¶m àH$me qH$dm A§Ymamcm g§doXZ{ec
amhþZ hÔrVrc cJVÀ¶m noerÀ¶m H$m¶©H¥$Vrda
n[aUm‘ H$aVmV. Ë¶m‘wio nm§T>è¶m JOmÀ¶m
aofm§Zm AmoiIVo. Vwåhmcm ho H$aS>çm a§JmMm
^mJ {XgVmo. Oar Mm¡H$moZ H$mio Am{U aofm
nm§T>è¶m Agoc hr ‘m{hVr MwH$sMr H$ënZm
H$mTw> eH$V Zmhr.

S>moù¶mMo AmOma Am{U Xmof:S>moù¶mMo AmOma Am{U Xmof:S>moù¶mMo AmOma Am{U Xmof:S>moù¶mMo AmOma Am{U Xmof:S>moù¶mMo AmOma Am{U Xmof:
amV Am§Yio nUm, PramoÏ¶mc‘r¶m, cKw,

Ñï>rXmof, XþaÑï>r Xmof, ½cwH$mo‘m, ‘moVr{~§Xþ
Am{U a§J Am§YmionUm ho S>moù¶mMo ‘hËdmMo
AmOma Am{U Xmof hmo¶ H$mhr ì¶º$s¨Zm H$mhr
H$maUmZo OÝ‘OmVM Ñï>r Xmof AgVmV. Aem
Ñï>rXomfm[df¶r Vw‘À¶m {eúmH$mcm {dMméZ
àË¶oH$ Xmofm[df¶r XmoZ {VZ dm³¶ Vw‘À¶m
dhrV {chwZ H$mT>m.

Amnë¶m S>moù¶m§Mr H$miOr KoUoAmnë¶m S>moù¶m§Mr H$miOr KoUoAmnë¶m S>moù¶m§Mr H$miOr KoUoAmnë¶m S>moù¶m§Mr H$miOr KoUoAmnë¶m S>moù¶m§Mr H$miOr KoUo
 Ago åhQ>ë¶mg Vwåhmcm g‘OVo. gd}Ðt¶mZ‘ Z¶Z‘ àYmZ‘. Vwåhr Vw‘À¶m S>moù¶m§Mr

H$miOr H$er ¿¶mc? Mcm Imcrc nS>Vmim ¶mXrMo {Z[aúmU$ H$am. {eúmH$m§H$Sw>Z JwU {‘idm.

{XdgmVwZ {VZ qH$dm Mma doim S>moio ñdÀN> nmÊ¶mZo Ywdmdo hmo¶/Zmhr
nwñVH$ dmMVm§Zm Am{U S>moù¶mV H$‘rV H$‘r 25 go.‘r.
A§Va Agmdo hmo¶/Zmhr
S>moù¶mda Zoh‘r X~m~ Am{U VmU XoD$ Z¶o. Oa Vw‘À¶m S>moù¶mda
VmU nS>V Amho Ago dmQ>ë¶mg WmoS>m doi H$m‘ H$aUo Wm§~dm. hmo¶/Zmhr
OodUm‘Ü¶o Zoh‘r {hì¶m nmco^mÁ¶m dmnamì¶mV.
JmOam‘Ü¶o {OdZgËd "A' Iwn AgVo. hmo¶/Zmhr
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^anwa àH$memV H$m‘ H$am. hmo¶/Zmhr
S>moù¶mV Oa H$mhr Joco Va S>moio Mmoiw Z¶o cJoM S>moio
nmÊ¶mZo YwD$Z Q>mH$m. hmo¶/Zmhr
S>moù¶mV Jococm H$Mam ’w§$H ‘méZ,{O^oZo qH$dm [a¨JÀ¶m ‘XVrZo H$mT>m. hmo¶/Zmhr
Ñï>r {df¶H$ Vwåhmcm H$moUVmhr Ìmg Pmcm Va ËdarV ZoÌ
VkmMm g„m ¿¶m. hmo¶/Zmhr
J°g doëS>rJ H$aVm§Zm CKS>çm S>moù¶mZo nmhþ Z¶o qH$dm J«hUo gwÜXm nmhþ Z¶o hmo¶/Zmhr

Vwåhmcm {H$Vr "hmo¶" ¶m ‘wÚm§Mr ‘m{hVr {‘imcr      Vw‘À¶m S>moù¶m{df¶r Vwåhmcm ‘m{hV Amho H$m¶?
H$mZH$mZH$mZH$mZH$mZ
H$mZmÀ¶m Cn¶moJ ’$º$ EoH$Ê¶mgmR>rM Zmhr Va earamÀ¶m g‘Vmoc amIÊ¶mgmR>r gwÜXm H$mZ ‘XV
H$aVo. H$mZ H$moUË¶m hmS>mnmgwZ ~Zcoco AgVmV. ho Vwåhmcm ‘m{hV Amho H$m¶? Imcrc
AmH¥$VrMo {Z[aúmU H$oë¶mg Vw‘À¶m cúmmV ¶oB©c H$s H$mZmMr aMZm H$er Amho.
1. ldU nmoH$ir
2. H$mZmMm nSXm
3,4,5. go‘r gHw©$ca H°$Zmc
6. H$mH${c¶m
7 . doñQ>r~wca Zd©
8. H$mH$cr¶a Zd©
9. ¶wñQ>mgr¶Z Q¶w~
10. hAa Eg³cog
11. ~mø H$U© qH$dm H$U©nmcr

~mø H$U©~mø H$U©~mø H$U©~mø H$U©~mø H$U©
    Amnë¶m S>moù¶m§À¶m XmoÝhr ~mOwcm {XgUmam
hm H$mZmMm ~mhoarc ^mJ Amho.¶mMr aMZm
n§ImgmaIr AgVo ¶mcm ~møH$U© qH$dm H$U©nmcr
åhUVmV. hm H$mZ nmoIirV CKS>Vmo. ~møH$U©
ho Mmoim‘moù¶m AmH$mamMo AgwZ ho H$mQ>uboO
nmgwZ ~Zcocm AgVo.

Vw‘À¶m H$mZmVrc ‘oZm gma»¶m nXmWm©Mo
Vwåhr H$Yr {Z[aúmU Ho$co H$m¶?
~mø H$U©m‘Ü¶o goé‘rZg (‘i V¶ma

H$aUmam) Am{U {g~o[eAg J«§Wr (Voc V¶ma
H$aUmar) AgVmV. ¶m‘wio H$mZ nmoH$ir
JwiJwirV amhVo. Am{U H$moUVohr YwirMo H$U
qH$dm Xþgao nXmW© H$mZ nmoH$irV Z OmÊ¶mnmgwZ
‘XV hmoVo. H$mZ nmoH$ircm ldU nomH$ir gwÜXm
åhUVmV. H$mZ nmoH$irÀ¶m eodQ>r EH$ nmVi
Wa AgVo Ë¶mcm H$mZmMm nS>Xm hm ~mø H$U©
d ‘Ü¶ H$Um©À¶m ‘YmV AgVo. ¶mMm AmH$ma
e§H$mH¥ $Vr AgVo. ¶mMm Aé§X ^mJ hm
‘Ü¶H$Um©À¶m n{hë¶m hmS>mcm (‘m°crAg)
Owicocm AgVmo.

1
2 3 4 5 6 7

8
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AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6
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Oa Amnë¶mcm ~møH$U© ZgVm Va H$m¶
Pmco AgVo?

‘Ü¶ H$U© ‘Ü¶ H$U© ‘Ü¶ H$U© ‘Ü¶ H$U© ‘Ü¶ H$U© Middle ear:

H$mZmÀ¶m nS>Úmda hmoUmè¶m H§$nZm nmgwZ
AmdmO EoHw$ ¶oÊ¶mgmR>r ‘Ü¶H$Um©Mr ^w‘rH$m
’$ma ‘hËdmMr AgVo. ¶m gmR>r ‘°cr¶g, B§H$g
Am{U ñQ>ong ¶m {VZ hmS>mÀ¶m gmIirMr ‘XV
hm oV o. A§S > mH ¥ $Vr {IS>H$sM o AmdaU ho
‘Ü¶H$mZmÀ¶m eodQ>r PmH$coco AgVo Oo JmocmH$ma
{ISH$sìXmao A§Va H$Um©V CKS>Vo.
A§Va H$U©:A§Va H$U©:A§Va H$U©:A§Va H$U©:A§Va H$U©:

A§Va H$U© ‘Ü¶o hmS>r¶ nmoH$ir Or nQ>c
nmoH$ircm Owicoco AgVo. doñQ>r~wc [VZ
AY©JmocmH$ma nmoH$ir Am{U H$mH$cr¶m nmgwZ
nQ>c nmoH$ir ~Zcocr AgVo. doñQ>r~wcMm nwT>Mm
^mJ Cng§M¶rH$m Am{U ‘mJMm ^mJ g§nwï>r
AgVmo. ¶m§À¶mVrc M§oVmV§Vw doñQ>m~wca MoVmV§Vw
{Z‘m©U H$aVmV.

AY© JmocmH$ma nmoH$ir(semicircular
canals ) ho doñQ>r~wc Owicocr AgVo Am{U
Ë¶mV ‘D$Ðd (endolymph) ^acoco AgVo.
d oñQ > r~ wc(  Vestibule Am{U go‘rc w‘ma
semilunar ) MH«$ {‘iwZ doñQ>r~wca A°naoQ>O
V¶ma hmoVo. Oa earamMm g‘Vmoc amIm¶Mm
Agoc Va earamMr R>odU Am{U earamMo g§VwcZ
¶mMm g§~§Y R>odm¶cm nm{hOo.

H$mH${b¶m hr EH$ dH«$mH$ma, Jmob aMZm
AgwZ Vr ñH$m±bm doñQ>r, ñH$±mbm qQ>§n±Zr, ñH$±mbm
‘rS>r¶m ¶m g‘m§Va Z{bH$m§Zr ~Zbobr AgVo.

n{hco XmoZ doñQ>r~oc nSÚmìXmao doJio Ho$co
OmVo. Xþgao Am{U {Vgao ho ~°grca nS>ÚmìXmao
doJio hmoVmV. ñH$m±cmdoñQ>r Am{U ñH$mcm qQ>§n±Ur
ho noarqb’$ (perilymph) ÐdmZo ̂ acoco AgVo.
ñH$±mcm ‘rS>r¶m( Scala media ) ho H$mZmVrc
‘D$ ÐdmZo( endolymph) ^acoco AgVo. ho
ÐmdUJw’$m(conrti ) Am{U chmZ noerZr
~Zcoco AgVo. Á¶mcm àmW{‘H$ g§doXrnoer

(primary sensory cells) Ago åhUVmV.
H$mH$cr¶a MoVmV§Vw ’$m¶~a ho AHw$s¶a MoVmV§Vw
H$aVmV.doñQ>r~wca Am{U H$mH$cr¶a MoVmV§Vw
{‘iwZ ldU MoVmV§Vw(auditory nerve) V¶ma
hmoVmV.

H$mZmZÀ¶m aMZo~ÔbMr ‘m{hVr {‘iUmao
EH$ Wr‘ MmQ>© V¶ma H$éZ dJm©V àX{e©V H$am
EoH$Ê¶mMo g§doXZ:EoH$Ê¶mMo g§doXZ:EoH$Ê¶mMo g§doXZ:EoH$Ê¶mMo g§doXZ:EoH$Ê¶mMo g§doXZ:

~møH$U© hm ÜdZr char Jmoim H$aVmV.
¶m char ldU joÌmV ( auditorymeatus)
‘Ü¶o àdoe H$aVmV Z§Va Vo H$mZmÀ¶m nS>Úm
da nS>Vo Oo H§$nZ H$mZmÀ¶m nS>Úmda nS>Vo Oo
H§$nZ H$mZmÀ¶m nS>Úmda {Z‘m©U hmoVmV Vo
‘°cr¶g, B§H$g Am{U ñQ>§ng n¶ªV nmohMVo Oo
ÜdZrÀ¶m H§$nZm§Mr {Vd«Vm dmT>{dVo. ñQ>|ng
ìXmao H§$nZ A§S>mH¥$Vr {IS>H$sH$S>o nmR>{dë¶m OmVo.
Z§Va Vo H$mH$cr¶m H$S>o nmR>{dVmV. ¶mZ§Va
~m°grcar AmdaU ho H§$nZmcm ldU Jw§’$mH$S>o
nmR>{dVo. g§doXZ ho ldU MoVmV§Vw ìXmao ‘|XþH$S>o
nmR>{dVmV Am{U ‘|XþÀ¶m à{VgmXmZo EoH$Ê¶mMr
{H«$¶m KSw>Z ¶oVo.

H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8H$m¶©H¥$Vr-8
EH$ ßcm°ñQ>rH$ qH$dm cmoI§S>mMo Zagmio

¿¶m. EH$m a~ar ’w$½¶mÀ¶m Vm|§S>mcm ‘moR>o H$éZ
Zgmù¶mÀ¶m ’w$Jra ̂ mJmda PmH$m Am{U a~amZo
~m§YwZ Q>mH$m. Mma nmM Vm§XimMo XmZo a~ar
{eQ >da R > odm. AmVm V w‘À¶m {‘Ìmcm
Zagmù¶mÀ¶m Xþgè¶m  Q>moH$mZo "Amoo' åhUwZ
AmoaS>m¶cm gm§Jm.

"Amo' Ago AmoaS>Vm§Zm a~ar {eQ>da H$m¶
hmcMmc hmoVo ¶mMo {Z[aúmU H$am. Vm§Xim§À¶m
XmÝ¶mcm H$m¶ hmoVo? Am{U H$m?

Z§Va Vo XmZo H$mTw>Z Q>mH$m. ’w$½¶mÀ¶m
{eQ> gmo~V Zagmù¶mMm ’w$Jra ^mJ
Vw‘À¶m {‘ÌmÀ¶m N>mVrda R>odm. AmVm
V w‘Mm H$mZ Zagmù¶mÀ¶m Aé §X
Q>moH$mOdi Ý¶m Am{U Vwåhmcm H$mhr EoHw$
¶oVo H$m Vo nhm? Vo H$m¶ Amho?
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H$mZmMo H$m¶©:H$mZmMo H$m¶©:H$mZmMo H$m¶©:H$mZmMo H$m¶©:H$mZmMo H$m¶©:
ÜdZr ìXmao {Z‘m©U hmoUmao H§$nZ Jmoim
H$éZ g§doXr MoVmV§VwH$S>o nmR>{dUo.
{VWwZ Vo ‘o|XþH$S>o nmR>{dco OmVo Am{U
Ë¶mda VoWo à{H«$¶m Ho$br OmVo.
g§VwcZ qH$dm g‘Vmoc amIÊ¶mMo H$m¶©
H$mZ H$moUË¶m nÜXVrZo g§VwcZ amIVmo
¶m {df¶r Vw‘À¶m {eúmH$m§Zm {dMmam.

H$mZmMr H$miOr KoUo:H$mZmMr H$miOr KoUo:H$mZmMr H$miOr KoUo:H$mZmMr H$miOr KoUo:H$mZmMr H$miOr KoUo:
Vw‘Mm H$mZ gm’$ H$aÊ¶mgmR>r Vwåhr
H$moUË¶mhr {VúU dñVw H$mZmV Kmcw
Z¶o.
H$mZmV ‘i gmMë¶mZo H$mZ ~§X nS>cm
Agoc Va B¶a S´>mn qH$dm Zmar¶c
VocmMo WmoS>o W|~ Kmcm Á¶m‘wio KÅ>
Pmcocm ‘i ‘D$ ~ZVo.
JaO ^mgë¶mg H$mZ Vkm§Mm g„m
¿¶m.
H$mZmV H$mo‘c Voc, nmZmMm ag Q>mH$Zo
ho YmoH$mXm¶H$ AgVo. H$mhr doim ~hrao
hmoÊ¶mMr e³¶Vm AgVo.

H$mZmMo AmOma:H$mZmMo AmOma:H$mZmMo AmOma:H$mZmMo AmOma:H$mZmMo AmOma:
{OdmUw Am{U ~waerÀ¶m g§gJ© Xmofm‘wio

H$mZmV nw V¶ma hmoUo, H$mZmÀ¶m nS>Úmcm g§gJ©
Xmof ho gd© gmYmaU H$mZmMo amoJ hmo¶. Oa
H$moUVmhr g§gJ© Xmof Pmë¶mg ËdarV S>m°³Q>am§Mm
g„m ¿¶m.
ZmH$-ZmH$-ZmH$-ZmH$-ZmH$-
ZmH$mMr aMZm:ZmH$mMr aMZm:ZmH$mMr aMZm:ZmH$mMr aMZm:ZmH$mMr aMZm:

Amnco ~mhoarc ZmH$ XmoZ ZmH$nwS>çmZr
~Zcoco AgVo Á¶m Zmg nmoH$irV CKS>VmV.
ZmgnmoH$irMo Zmg ’$mQ>ë¶m‘wio XmoZ ^mJmV
{d^mOZ hmoVo. Zmg nmoH$irda nwîH$mdaU
(mucus membrane ) Am{U ~marH$ ~marH$
Ho$g AgVmV. nwîH$ AmdaUmV K«mUr¶ g§doXr
Olfactory receptors AgVo.

dmg Am{U Amnco ZmH$dmg Am{U Amnco ZmH$dmg Am{U Amnco ZmH$dmg Am{U Amnco ZmH$dmg Am{U Amnco ZmH$
ZmH$mÀ¶m g§doXZ H$m¶m©‘wio dmg Amnë¶mcm

YmoH$mXm¶H$ nXmWm©nmgwZ qH$dm AÞmnmgwZ qH$dm
àmÊ¶m§À¶m ÑJ©YmnmgwZ ~Mmd H$arV AgVo.
dmgmÀ¶m àmW{‘H$ g§doXZm‘wio ‘mZd M{dMm
Am{U AÞ AmoiIÊ¶mMm g§~§Y OmoS>Vmo.

{dQ>coco AÞ ImD$ ZH$m dJ¡ao ~mH$sÀ¶m
àmÊ¶mnoúmm ‘mZd dmgmÀ¶m g§dXoZmMm OmñV
dmna H$aVmo.

AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7

dmg qH$dm K«mUr¶ g§doXr:dmg qH$dm K«mUr¶ g§doXr:dmg qH$dm K«mUr¶ g§doXr:dmg qH$dm K«mUr¶ g§doXr:dmg qH$dm K«mUr¶ g§doXr:
AQ>m©~moS´>rg ’w$cm§Mm dmg Am{U ’$Ugm ¶m

’$im§Mm dmg H$mhr cmoH$m§Zm AmdS>Vo Va H$mhtZm
AmdS>V Zmhr. dmg N>mZ Amho H$s Iam~ Amho
ho Amnë¶mcm H$go ‘m{hV hmoVo?

{Odemór¶ Ñï>¶m dmgmMo g§doXZ qH$dm
K«mUr¶ g§doXZ ho ZmH$mVrc amgm¶{ZH$ KQ>ZoZo
gwé hmoVo. {VWo dmg ( hdoV {Z‘m©U Pmcoë¶m
aoUwÀ¶m énmV) {deof MoVmV§Vw noer Or àmoQ>rZ
g§doXr gmo~V {‘iwZ A§Va{H«$¶m hmoV AgVo.
¶m noer AH$ñ‘mV earamÀ¶m ’$º$ MoVmnoer
Á¶m ~mhoarc dmVmadaUmer gai g§nH$m©V
¶oVmV. g§doXr {Xcoë¶m ImcÀ¶m ^mJV
ZmH$mÀ¶m AmVë¶m ~mOwZo AgVo Oo amgm¶{ZH$

Olfactory receptors

Nasal septum
Mucous membrance
ñcoí_c nS>Xm
Nossile cavity ZmH$mMr
nmoH$ir
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dmgmcm hm ³crñQ> Am{U {^Þ AgVmo. CXm.
Vmë¶m V¶ma Ho$coë¶m H$m°’$sMm dmg BV³¶m
OmoamV ngaVmo H$s, Omo OmñVrV OmñV 600
ApñWa CSw>Z OmUmè¶m g§¶wJm ( Agm nXmW©
Á¶mMm CËH$cZ q~Xþ H$‘r Pmë¶mg Vmo dm¶w
pñWVrV nQ>H$Z ~XcVmo) EdT>m AgVmo.

  Vwåhr {H$Vr àH$maMm dmg KoÊ¶mg ¶mo½¶
   AmhmV? qH$dm AmoiIw eH$Vm, ¶mMr ¶mXr
  V¶ma H$am?

emñÌkm§Zr H$‘rV H$‘r 1500 doJdoJù¶m
àH$maMo dmg {Z‘m©U H$aUmao agm¶Z ¶mMr
¶mXr V¶ma Ho$cr. EdT>çm àH$maÀ¶m dmgmV
ZmH$mcm àË¶oH$ dmgmMo g§doXZ H$go hmoVo. na§Vw
Amnë¶mcm ‘m{hV Amho H$s, dmg g§doXr cm
dmgmÀ¶m aoUwÀ¶m AmH$mamMr MoVZm hmoVo.

Amnë¶mcm Agohr ‘m{hV Amho H$s,
g§doXr noer g§doXZmMr ‘m{hVr MoVZm g§Ho$VmH$S>o
nmR>{dVmV Am{U ¶m {df¶r ‘|XþÀ¶m ImcÀ¶m
^mJmcm Agcoë¶m ‘o§XþÀ¶m dmg H|$ÐmV ‘m{hVr
XoVmV. {VWo Amnë¶m dmgoÀ¶m g§doXZmda
à{H«$¶m Ho$cr OmVo. ¶m gmaIo ~mH$sMo gd©
g§doXZ dmgmMo g§Ho$V ‘|XþÀ¶m ZimÀ¶m ̂ mJmìXmao
(  hypothalamus ) àgmarV Ho$ë¶m OmV Zmhr.
Omo ‘|XþMm ‘hËdmMm ^mJ Amho. ¶oWo g§àoaH$
g§ñWoMm ‘oi hmoVo.

Vwåhmcm Ooìhm gXu Pmcocr AgVo
Voìhm Vwåhmcm gd© dñVwMm Zoh‘r à‘mUo
dmg ¶oVo H$m¶?
dmg Am{U Md ¶m‘Ü¶o Vwåhmcm H$mhr
g§~§Y AmT>iwZ Amcm Amho H$m¶?

Zg nmoH$irVrc Ho$g Am{U å¶wH$g ¶m‘wio
Ywi, O§Vw Am{U BVa AZmdí¶H$ nXmW©
ZmH$mìXmao e[aamV àdoe H$é eH$V ZmhrV.

H$m¶©H¥$Vr-9H$m¶©H¥$Vr-9H$m¶©H¥$Vr-9H$m¶©H¥$Vr-9H$m¶©H¥$Vr-9
Vw‘À¶m {‘Ìmcm S>moù¶mda nÅ>r ~m§Ym Am{U

Ë¶mcm doJdoJù¶m nXmWm©§Mm ’$º$ dmg KoD$Z
AmoiIm¶cm gm§Jm. Ogo qc~w, Mhm, H$m°’$s,
~Q>mQ>o, Q>‘mQ>o, q§M§M, nmcH$, Xhr, dm§Jo BË¶mXr
¶m {edm¶ nwÝhm H$mhr dñVw R>odm. dñVw
{ZdS>Vm§Zm H$miOr ¿¶m Am{U dmg KoVm§Zm
Vw‘À¶m {‘ÌmÀ¶m hmVmcm dñVwMm ñne© hmoD$
Z¶o.

darc dñVw AmoiIÊ¶mgmR>r dmg g§doXZm
H$er H$m¶© H$aVo?
ZmH$mMr H$miOr:ZmH$mMr H$miOr:ZmH$mMr H$miOr:ZmH$mMr H$miOr:ZmH$mMr H$miOr:

ZmH$mMr {deof H$miOr ¿¶m. nmÊ¶mZo qH$dm
Am§Kmoi H$aVm§Zm ZmH$ ñdÀN> Ywdmdo Am{U
ZmH$mMr g§gJ© Xmof Pmë¶mg H$mo‘Q> nmÊ¶mV
{‘R> Q>mHw$Z ZmH$ gm’$ H$amdo.
{O^:{O^:{O^:{O^:{O^:
{O^oMr aMZm:{O^oMr aMZm:{O^oMr aMZm:{O^oMr aMZm:{O^oMr aMZm:

Amncr {O^ hr dmcw§Q>ar ñZm¶w nmgwZ
~Zcocr AgVo. {µO^oda Odinmg 10 hOma
M{dMo A§Hw$a AgVmV. MdrMo A§Hw$a ho
{nQ>H$mÀ¶m(papillae) {^ÎmrHo$ ‘Ü¶o pñWa AgVo.

Md Am{U Amncr {O^:Md Am{U Amncr {O^:Md Am{U Amncr {O^:Md Am{U Amncr {O^:Md Am{U Amncr {O^:
dmgm à‘mUo Md gwÜXm g§doXZm AÞmVrc

agm¶Zo AmoiIÊ¶m Am{U ~ZmdQ>rda AmYmarV

AmH¥$Vr -8 AmH¥$Vr -8 AmH¥$Vr -8 AmH¥$Vr -8 AmH¥$Vr -8 {O^{O^{O^{O^{O^

Vallate papillae
(Bitter Taste)

Foliate papillae
Sour, salty taste

Fili form
papillae
(sweet taste)
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AgVo.na§Vw ¶mM n«‘mUo {VWo g§nV Zmhr.
M{dÀ¶m Am{U dmgmÀ¶m g§doXZm ‘Ü¶o  nañna
ghmæ¶ H$aÊ¶mgmR>r g§~§Y AgVmo. Vwåhr Oa
âcodaMm {dMma Ho$ë¶mg ~è¶mM gwú‘> ’$aH$mMr
Md hr dmgmnmgwZM ¶oV AgVo (nwîH$i
H$m§Úm§Mr Md hr Md ZgwZ dmg Amho Am{U
Vwåhmcm Ooìhm gXu hmoVo Voìhm AÞ ho Md{hZ
dmQ>Vo H$maU Vw‘À¶m ZmH$nwS>çm ~§X nS>coë¶m
AgVmV)

~è¶mM cmoH$m§Zm ‘m{hV Amho H$s, M{dÀ¶m
g§doXZmMo ‘w»¶ Mma àH$ma AmhoV. Vo åhUOo
JmoS>, Am§~Q>, H$Sw> Am{U ImaQ> gmYaUV:
Amnë¶m VocwJw cmoH$m§Zm ghm àH$maÀ¶m Mdr
AmhoV. ¶m‘Ü¶o ‘gmco dJmé na§Vw dmñV{dH$
¶m Mdr Amho.

  ’$ma H$‘r à‘mUmV ‘m{hV AgUmar nmM
Mdr åhUOo C‘m‘r hr gwdmgrH$ Md Amho.
Or àmoQ>rZ Agcoë¶m nXmW©mV {‘iVo. Ogo
‘mg, g‘wÐr AÞ Am{U {MO.

‘oQ>m{cH$ Md (Metallic taste) hr H$mhr
H¥${Ì‘ à{H«$¶m Ho$coë¶m AÞnXmWm©Mr AgVo.

Md g§doXr noer hr M{dÀ¶m A§Hw§$amÀ¶m
daÀ¶m Q>moH$mcm Am{U {O^oÀ¶m H$S>ocm pñWa
AgVo. AÞ Am{U no¶ Z‘wZm Md hr nmoQ>mÀ¶m
‘mJm©Zo nmR>{dV AgVo. ¶m MdrÀ¶m g§doXZm
EH${ÌV ¶oD$Z nwîH$ AmdaUmMo A§Hw§$aU hmoVmV
Á¶mcm {nQ>H$( papillae) Ago åhUVmV.

   g§doXJ«hr( receptors ) À¶m ncrH$S>o
J o ë¶mg {O^ oda EH$ {de of M oVmV §V w
""hmQ>cmB©Z'' AgVo. hm M{dÀ¶m g§Xoe ‘oXþÀ¶m
EH$m {deof ^mJmn¶ªV nmohMVo.

Mdr ‘Yrc {dH$grV ~Xc:Mdr ‘Yrc {dH$grV ~Xc:Mdr ‘Yrc {dH$grV ~Xc:Mdr ‘Yrc {dH$grV ~Xc:Mdr ‘Yrc {dH$grV ~Xc:
OÝ‘mcm Amcoë¶m ~mimcm Cƒ Md MoVZm

AgVo. Ë¶m‘wio Vo ~mi M{dZo gd© H$mhr g§doXm
àmá H$aÊ¶mMm à¶ËZ H$aVo. ¶m CƒV‘ MoVZm
d¶mgmo~V H$‘r hmoVmV. ¶m‘wioM ~è¶mM àm¡T>
ì¶º$s AÞmMr Md ~Xccr Aer VH«$ma H$aVmV.

H$m¶©H¥$Vr-10H$m¶©H¥$Vr-10H$m¶©H¥$Vr-10H$m¶©H¥$Vr-10H$m¶©H¥$Vr-10
H$mnS>mÀ¶m ghmæ¶mZo Vw‘À¶m {‘ÌmÀ¶m

S>moù¶mda nÅ>r ~m§Ym Am{U Ë¶m§Zm AÐH$ cgwZ,
qMM, Ho$i, Am{U O°Joar ¶mMo EH$mZ§Va EH$
Ago VwH$S>o Úm. Am{U Ë¶mcm EHo$H$mMr Md
{O^oda R>odwZ ¿¶m¶cm gm§Jm. EodT>o cúmmV
¿¶m H$s, àË¶oH$ Md KoVë¶m Z§Va Vm|S> Ywdm¶cm
{dgé ZH$m.

{O^oda nXmWm©Mm VwH$S>m R>odVmM Vw‘Mm
{‘Ì Ë¶mMr Md gm§JVmo H$m?

AmVm hmM à¶moJ nwÝhm H$am¶cm gm§Jm
¶mdoig nXmWm©Mo VwH$S>o Q>miwda R>odm¶cm gm§Jm?
{V Ë¶mcm H$moUVm ’$aH$ AmT>icm Vo gm§Jm?

 AÞ Ooìhm Vm|S>mV OmVo Voìhm AmnU Ë¶mcm
MmdVmo, {JiVmo Am{U Q>miwÀ¶m {déÜX Amnë¶m
{O ôÀ¶m ‘XVrZo {MQ>H$dm. ho AÞm‘Ü¶o agm¶Z
gmoS>VmV. Vo Amnë¶m M{dÀ¶m A§Hw$amcm H$m¶©
Am{U g§doXZ ‘o§Xþcm nmohM{dUo {VWo Ë¶mda
à{H«$¶m hmoD$Z M{dMo n[aúmU homVo. hoM g‘mZ
M{dMo A§Hw$a doJdoJio g§Ho$V {Z‘m©U H$aÊ¶mgmR>r
¶wº$ AgVo. doJdoJio g§Ho$V hm AÞmVrc
doJdoJùo agm¶Z ‘m{hV H$aVmV.

H$m¶©H¥$Vr-11H$m¶©H¥$Vr-11H$m¶©H¥$Vr-11H$m¶©H¥$Vr-11H$m¶©H¥$Vr-11

Amaem g‘moa C ô amhþZ Vw‘Mr {O^ ~mhoa
H$mTw>Z {VMo {Z[aúmU H$am.

Vwåhr Vw‘À¶m {O^oda {H$Vr àH$maÀ¶m
aMZm nm{hë¶m Vo nhm? {Xcoë¶m AmH¥$Vrer
VwcZm H$am.
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Vwåhr nmnwÐm gmaIr ñnï> aMZm nmhþ eH$Vm
¶mcmM gwH$ nrQ>H$( filiform papillae) Ago
åhUVmV.

Or JmocmH$ma aMZm {XgVmV Vr åhUOo
’§$Jr H$m‘ {nQ>H$ hmo¶.

{O^oÀ¶m ‘mJÀ¶m ~mOwcm EH$ ‘moR>r
JmocmH$ma aMZm AgVo. ¶mcm gaH$‘ d°coQ>
n°nrcr åhUVmV. {O^oÀ¶m H$S>ocm EH$ OmS>
C§MdQ>çm gmaIr aMZm AgVo Ë¶mcm ’$mocr¶Q>
{nQ>H$ åhUVmV. M{dMo A§Hw$a ho gd© {nQ>H$mda
(’$º$ ewH$ {nQ>H$mcm gmoSw>Z) AgVo. eyH$
{nQ>H$mda Md g§doXZmMm àXoe ZgVmo.

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$m¶?
àË¶oH$ M{dÀ¶m A§Hw$amcm EH$ nmoIi

nmoH$ir AgVo. Ë¶m nmoIircm ({N>Ðmcm)
Mda§Y«( taste pore) Ago åhUVmV. M{dÀ¶m
A §H w $ a m g^m odVmcr EnrWrc¶‘ n oer
(epithelial cells) Jmoim hmoD$Z Md noer
qH$dm g§doXJ«mhr {Z‘m©U H$aVmV.g§doXJ«mhr noer
Am{U Ë¶mcm ‘XV H$aUmè¶m noer ¶m nmoIirV
AgVmV. àË¶oH$ g§doXJ«mhr noer MoVmV§Vw cm
Owicoco AgVo. gd© MoVmV§Vw ho ‘w»¶ MoVZocm
Owicocr AgVmV Á¶m ‘|XþH$S>o g§Xoe KoD$Z
OmVmV. Am{U à{H«$¶mgmR>r MoVmaÁOw(spinal
cord)KoD$Z OmVmV.

H$m¶©H¥$Vr-12H$m¶©H¥$Vr-12H$m¶©H¥$Vr-12H$m¶©H¥$Vr-12H$m¶©H¥$Vr-12
Vw‘À¶m {‘Ìmcm S>moù¶mda nÅ>r ~m§Ym

gmo~VM Ë¶mcm ZmH$ ~§X H$am¶cm cmdm. AmVm
Vw‘À¶m {‘Ìmcm {Oè¶mÀ¶m {~¶m Úm. Am{U
Ë¶mcm Mmdm¶cm gm§Jm d Ë¶mcm {Xcoë¶m {~¶m
H$emÀ¶m AmhoV Vo AmoiIm¶cm gm§Jm. hm à¶moJ
Vwåhr ~Q>Q>çmMo VwH$S>o KoD$Z gwÜXm H$é eH$Vm.

Vwåhr H$m¶ {Z[aúmU Ho$co? H$m?
{O^o {df¶r H$miOr KoUo.{O^o {df¶r H$miOr KoUo.{O^o {df¶r H$miOr KoUo.{O^o {df¶r H$miOr KoUo.{O^o {df¶r H$miOr KoUo.

Vwåhr PmonwZ CQ>ë¶mZ§Va Am[U amÌr Pmonr
OmVm§Zm {O^ ñdÀN> YwD$Z Pmonm.

OodZ Ho$ë¶mZ§Va Vm|S> nmoIir ñdÀN> YwD$Z
gm’$ H$am.
¶m {O ô{df¶r H$moUVmhr Ìmg Pmë¶mg
ËdarV S>m°³Q>am§er g§nH©$ gmYm.

       {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:

Iwn WmoS>o qH$dm Iwn Ja‘ nXmW© ImD$ Z¶o
Ago AmnU H$m åhUVmo?
Vwåhmcm Vmn ¶oV Agoc Va ¶m H$mimV
Vwåhmcm H$moUË¶mhr MdrMm AmñdmX KoVm
¶oV Zmhr qH$dm gd© MdhrZ dmQ>Vo Ago H$m
hmoVo?

ËdMm:(ËdMm:(ËdMm:(ËdMm:(ËdMm:(skin)))))
àm{MZ H$mimnmgwZ ñne© g§doXZmcm gd©

g§doXZmnoúmm gdm©V OmñV ‘hËd XoÊ¶mV Amco.
¶m ñne© g§doXZmMo Ad¶d åhUOo ËdMm hmo¶.
ËdMoMr aMZm:ËdMoMr aMZm:ËdMoMr aMZm:ËdMoMr aMZm:ËdMoMr aMZm:

1.Ho$g                2. Voc J«§Wr
3. aº$ dm{hUr          4. ñdoX J«§Wr
5. MoVZr                 6. ‘oX fat lobules
7.~mhoarc AmdaU endodermis
8. ËdoMoMm A§VñVa dermis
9. a§Y«

5

1

2
3 4

6

7

8

9

AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9AmH¥$Vr -9
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ËdMm ho ñne© g§doXZmMo B§{Ð¶ Amho. ËdMo
‘Ü¶o ñne© kmZmgmR>r ËdMr¶ MoVZmJ«mhr
(cutaneous receptors ) AgVmV. ËdMm ho
‘w»¶ XomZ AmdaUmZr ~Zcocr AgVo. ~mø
AmdaU (epidermis )Am{U A§VñVa( dermis)

~mø AmdaU  ho ËdMooMo aúmU H$aVo ¶m‘Ü¶o
Km‘a§Y«o Am{U Ho$g AgVmV. ho {VZ AmdaUm
nmgwZ ~Zcocr AgVo. Vo ~mhoarc ‘¥VñWa (
stratum corneum ) ¶m‘Ü¶o ‘¥V noer AgVmV.
‘Ü¶ ~marH$ H$UmMm ñWa ¶m‘Ü¶o {Od§V noer
AgVmV Am{U AmVcm CËgO©H$ ñWa ¶m‘Ü¶o
noer gVV {d^m{OV hmoV AgVmV. A§VñVa
hm ~mhoarc WamÀ¶m Imcr AgVo. hm ñWa
cd{MH$ OmoS>Umè¶m CÎmr nmgwZ ~Zcocm AgVmo.
¶m‘Ü¶o ñdoX J«§Wr, VocJ«§Wr, Ho$g ’$m°brH$ëg
(hair follicles) aº$ dm{hÊ¶m Am{U ‘oX
(fats) AgVmV.
ËdMm Am{U ñne©:ËdMm Am{U ñne©:ËdMm Am{U ñne©:ËdMm Am{U ñne©:ËdMm Am{U ñne©:

ËdMm ho Amnë¶m earamMo ~mø AmdaU
Amho ËdMo‘wio earamMo Vmn‘mZ g§VwcrV amhVo
d earamVrc AZmdí¶H$ VËd Km‘mÀ¶m énmV
~mhoa Q>mH$Vo. ho ñne© kmZmMo B§{Ð¶ Amho.
ñne© g§doXZm ho ËdMr¶ g§doXrJ«mhr ìXmao hmoV
AgVo. ËdMm hr gdm©V ‘moR>r Ad¶d Amho.
ËdMo ‘wio earamMo àW‘ g§aúmU hmoVo.

Amncr ËdMm g§doXZúm‘ H$er AgVo?
H$m¶©H¥$Vr- 13H$m¶©H¥$Vr- 13H$m¶©H¥$Vr- 13H$m¶©H¥$Vr- 13H$m¶©H¥$Vr- 13

XmVmV dmnaUmè¶m VrZ H$mS>çm, EH$Ì
~m§Ym. EH$Ì ~m§YVm§Zm H$mS>rMo Q>moH$Xma Q>moH$
g‘m§Va nmVirda Agm¶cm hdo AmVm Vw‘À¶m
{‘Ìmcm VihmV g‘moa H$am¶cm gm§Jm. Vw‘À¶m
{‘Ìmcm S>moio~§X H$aÊ¶mg gm§Jm. AmVm A§JR>çm
nmgwZ Va gd© VihmVmda Ë¶m JQ>mVrc H$mS>rMo
Q>moH$ Q>moMm¶cm gwé H$am Am{U àË¶oH$ H$mS>rMo
{H$Vr Q>moH$ Q>moMVm¶ Vo {dMméZ AmoiIm¶cm
gm§Jm. {OWo g§doXZm Zgoc {VWo IwU Am{U

Á¶m {R>H$mUr Q>moH$ Q>moMVmV Ë¶m {R>H$mUr g§»¶oMr
Zm|X H$am¶cm {dgé ZH$m.

{hM {H«$¶m Vw‘À¶m Xþgè¶m {‘Ìmgmo~V H$éZ
~Km.

VihmVmda gdm©V OmñV g§doXZ Hw$R>o
AmT>iwZ Amco?
gdm©V H$‘r g§doXZ VihmVmda Hw$R>o
AmT>iwZ Amco?
gd© {‘ÌmÀ¶m VihmVmdarc g§doXZ
gmaIo AmT>ico H$m¶?

ËdMoMm a§J hm Ë¶mV AgUmè¶m a§J
Ðì¶m‘wio AgVo.Ë¶mcm "‘ocm°ZrZ' Ago åhUVmV.
ho a§JÐd Ooìhm gw¶© {H$aUmÀ¶m g§wnH$m©V ¶oVo
Voìhm CÎmo{OV hmoVo. gw¶© {H$aUmÀ¶m KmVH$
{H$aUmnmgwZ Xþgè¶m AmdaUmMo g§aúmU H$aVm§Zm
ËdMm H$mir hmoVo. ËdMm hr ñnem©cm Vmn‘mZmcm
Am{U X~mdmcm g§doXZ{ec AgVo. ñne©kmZ
hmoVo ¶mcm ñne©J«mhr( tactile receptors) Ago
åhUVmV. X~mdmÀ¶m g§doXZmgmR>r nm°grZr¶Z
noer Am{U Vmn‘mZmÀ¶m g§doXZmgmR>r ZmgrgoßQ>a
¶m noer AgVmV.

H$m¶©H¥$Vr-14H$m¶©H¥$Vr-14H$m¶©H¥$Vr-14H$m¶©H¥$Vr-14H$m¶©H¥$Vr-14
noÝgrcÀ¶m Q>moH$Xma ^mJmda Vw‘Mm

A§JR>m OmoamZo Xm~m. Z§Va hmM A§JR>m noÝgrcÀ¶m
Xþgè¶m Q>moH$mda Xm~m.

Vwåhmcm H$go dmQ>co? H$m?
Vwåhmcm ‘m{hV Amho H$m¶?

~o «Ac {cnr( Braille script) ‘Ü¶o
AúmamMr ‘m§S>Ur IiJo Am{U C§MdQ>o ¶m énm§V
Ho$cr AgVo. OoUo H$éZ Ñï>rhrZ (A§Yio)
{dÚmWu ¶mcm ñne© H$éZ dmMw eH$Vo.

ËdMoMr H$miOr:
AmnU {Z¶‘rV Am§Ymoi H$amdr.
Amnco eara ñdÀN> H$aÊ¶mgmR>r
gm~ZmMm dmna H$amdm.
ËdModa Oa cmc S>mJ Amco ImO
gwQ>cr, XmXao Amë¶mg ËdMoMm a§J
~Xcë¶mg ËdarV S>m°³Q>am§er g§nH©$
gmYmdm.
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‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

H$mhr AmOma ËdModa n[aUm‘ H$aVmV Vo
åhUOo.

{dfmUw OÝ¶ amoJ Ogo Jmoda, Xodr
BË¶mXr
{dfmUw OÝ¶ amoJ Ogo Hw$ð>amoJ
ËdMoVrc ‘ocmZrZ ¶m a§JÐì¶mÀ¶m
H$‘VaVo ‘wio nm§T>ao S>mJ(Leucoderma)
hm aomJ hmoVmo.

{OdZgËd "~' À¶m A^mdm‘wio nocoJ«m
ZmdmMm amoJ hmoVmo.
~waer ‘wio [a§Jd‘© ZmdmMm amoJ hmoVmo.

kmZo§{Ð¶ ho kmZmÀ¶m ‘mJm©Vrc añVm Amho.
kmZ|{Ð¶m‘wio AmnU {ZgJm©cm nmhþ eH$Vmo.
EoHw$ eH$Vmo Am{U AZw^dw eH$Vmo. kmZ|{Ð¶mMr
H$miOr KoVë¶mZo Amnco Amamo½¶ Mm§Jco amhVo
Am{U Ë¶m‘wio {OdZ‘mZ Mm§Jc| dmTw> eH$Vo.

goÝgar {agoßQ>a, cm°H«$s‘c J«§Wr, H§$O³Q>rdm, ídoVnQ>c, H$m{Z©¶m, n[aVmarH$m, ZoÌVmarH$m,
‘Ü¶nQ>c, gñn|gar ~§Y, {dQ´>r¶g nomH$ir, A³dr¶g nmoH$ir, Ñï>rnQ>c, ãcm§B©S> ñnmQ>,
’$mo{~¶m, Xþfr¶ MoVUr ( optic nerve) amV Am§Yio nUm, cKw Ñï>rËd(myopia), hm¶na
‘oQ´>mo’$s¶em, ‘moVrq~Xþ, a§J Am§Yio nUm, H$U© nmcr( pinna) ñdoXJ«§Wr, goar‘Zrg J«Wr,
lomV ‘mJ©(auditory meatus), ‘m°cr¶g, H$mZmVrc hmS>, H$mZmMm nS>Xm, doñQ>r~wc,
go‘rcwZma nmoH$ir, H$mH$cr¶m, ~°grca nS>Xm, ldU MoVmV§Vw, agm¶Z J«hr(
chemoreceptors), K«mUr¶ g§doXr( olfactory sense ) q~Xþ {nQ>H$(fungiform papillae)
ewH$ {nQ>H$( filiform papillae) d°coQ> nm°nrcr, ’$mocr¶Q> nm°nrco, ‘ocm°crZ, ñdoXJ§«Wr,
³¶wQ>mZr¶g [agoßQ>a, nm§T>ao S>mJ

kmZ|{Ð¶ nmM AmhoV Am{U Vo gd© {‘iwZ {deof MoVZoda H$m¶© H$arV AgVmV.
EH$m {d{eï> nmVirda MoVZm {H«$¶m KSw>Z ¶oVo.
‘moR>r MoVZm hr chmZ MoVZocm Xm~wZ Q>mH$Vo.
S>moù¶mVrc q^J ho gmo¶rMo H$éZ KoVm ¶oVo.
c°H«$s_c. J«§WrVwZ JwiJwirV ómd ¶oV AgVmo Á¶m‘wio S>moù¶mÀ¶m ‘wº$ hmcMmcrg ‘XV
hmooVo.
Ñï>rnQ>c ho am°S>g Á¶m‘wio JS>X H$mim Am{U H$moZ Á¶m‘wio M‘H$Xma n«H$me Ñï>rgmR>r
‘XV hmoVo.
H$mim ^mJmV Ñï>r ZgVo. Á¶mV Xþfr¶ MoVmV§Vw S>moù¶mcm gmoS>Vo.
(’$mo{d¶m) XþH$ hm ñnï> Ñï>rMm ^mJ Amho.
àË¶oH$ S>moù¶mcm dñVwMo WmoS>o’$ma doJio Ñî¶ {‘iVo.
Ñï>rnQ>cmda à{V‘m {Z‘m©U hmoVo.
Amnë¶m H$mZmMo ‘w»¶ {VZ ^mJ Amho Vo åhUOo ~mø H$U©, ‘Ü¶H$U© Am{U A§VaH$U©
goé‘rZg J«§Wr Am{U go~r{e¶g J«§Wr ¶m H$mZmV AgVo.
H$mZmÀ¶m nomH$irÀ¶m eodQ>r H$mZmMm nS>Xm AgVmo. H$mZ nmoH$irVwZ Ooìhm AmdmO
H$mZmÀ¶m nSÚmda nS>Vmo Voìhm hm H$mZmMm nS>Xm H§$nZ nmdVmo VoìhmM EoH$Ê¶mMr {H«$¶m
gwé hmoVo.

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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‘Ü¶ H$U© hm {VZ hmS>mnmgwZ ~Zcocm AgVo. ¶m§Zm ‘°{b¶g, B§H$g Am{U ñQ>ong Ago
åhUVmV. ¶m‘wio AmdmOmMo ñnï>rH$aU hmoVo.
{O^ Odinmg 10 hOma M{dMo A§Hw$amZr ~Zcoco AgVo Oo {O^oÀ¶m H$S>ocm pñWV AgVo.
ËdMo‘Ü¶o ËdMr¶ g§doXZ AgVo. ho ñnem©Mo kmZ§o{Ð¶ Amho.
kmZ|{Ð¶ ho ‘|Xþcm g§doXr ‘mJm©Zo {Zamon nmR>{dV AgVo Oo {VWo g‘Oë¶m OmVo Am{U
Amdí¶H$ Vo H$m¶© H$aÊ¶mgmR>r kmZo§{Ð¶mH$Sw>Z ‘moQ>ma MoVZm ‘mJm©Zo {Zamon naV nmR>{dVo.

I. H$maUo {chm: H$maUo {chm: H$maUo {chm: H$maUo {chm: H$maUo {chm: (AS1)
1. gd© gmYmaU Amnë¶mcm A§YwH$ àH$memV M‘H$Xma a§J {XgV Zmhr.
2. Zoh‘r H$mZmVrc ‘i H$mT>V am{hë¶mg H$mZmMm g§gJ© (H$mZ ’w$Q>Zo) hmoD$ eH$Vo.
3. OmñV gXu Am{U ImoH$cm Pmë¶m‘wio Amnë¶mcm AÞmMr Md ¶oV Zmhr.
4. H$m§Xo H$mnVm§Zm S>moù¶mVrc Alw ~mhoa ¶oVmV.

II.MwH$sMo dm³¶ {ZdS>m Am{U Ë¶mcm XþéñV H$éZ nwÝhm {chm. MwH$sMo dm³¶ {ZdS>m Am{U Ë¶mcm XþéñV H$éZ nwÝhm {chm. MwH$sMo dm³¶ {ZdS>m Am{U Ë¶mcm XþéñV H$éZ nwÝhm {chm. MwH$sMo dm³¶ {ZdS>m Am{U Ë¶mcm XþéñV H$éZ nwÝhm {chm. MwH$sMo dm³¶ {ZdS>m Am{U Ë¶mcm XþéñV H$éZ nwÝhm {chm. (AS1)
1. Ñï>rnQ>cmda C‘Q>cocr dñVwMr à{V‘m åhUOoM {XgUo hmo¶.
2. H$mZ ’$³V EoH$Ê¶mMo H$m¶© H$aVmV.
3. cmi ho Md ‘m{hV H$aÊ¶mg M{dÀ¶m A§Hw§$amcm ‘XV H$aVmV.
4. n[aVm[aH$mMo H$m¶© ho ì¶º$sMr AmoiI nQ>Ê¶mgmR>r Ogo ~moQ>m§À¶m R>em§À¶m dmna H$aVmo..
5. AmnU g§doXZm§er AZwHw$cZ H$é eH$V Zmhr.

III.XmoKm‘Yrc ’$aH$ ñnï> H$amXmoKm‘Yrc ’$aH$ ñnï> H$amXmoKm‘Yrc ’$aH$ ñnï> H$amXmoKm‘Yrc ’$aH$ ñnï> H$amXmoKm‘Yrc ’$aH$ ñnï> H$am. . . . . (AS1)
1.S>moù¶mVrc àH$meJ«hr noer(amoS>g) Am{U H$moZg
2. n[aVmarH$m (Iris )Am{U ZoÌVmarH$m( Pupil)
3. H$U©nmcr (Pinna ) Am{U H$mZmMm nS>Xm(Tympanum)
4. ZmH$mMr nmoH$ir Am{U H$mZmMr nmoH$ir

IV. Imcrc à{H«$¶m H$em KSw>Z ¶oVmV. Imcrc à{H«$¶m H$em KSw>Z ¶oVmV. Imcrc à{H«$¶m H$em KSw>Z ¶oVmV. Imcrc à{H«$¶m H$em KSw>Z ¶oVmV. Imcrc à{H«$¶m H$em KSw>Z ¶oVmV. (AS1)
1. Ooìhm AmnU dñVw nmhVmo Voìhm Ñï>rnQ>cmda dmñVd à{V‘m CcQ>r V¶ma hmoVmV.
2. H$U©nmcr Ooìhm ÜdZrVa§J Jmoim H$aVo Vo H§$nUmV ~XcVo.
3. Ja‘ dñVwnmgwZ AmnU hmV Xþa H$aVmo.
4. {VúU dmgm‘wio AmnU ZmH$ ~§X H$aVmo.

V. [aH$må¶m OmJr ¶mo½¶ eãX ^am. Z§Va hm eãX H$gm ¶mo½¶ Amho ¶mMo H$maU gm§JwZ[aH$må¶m OmJr ¶mo½¶ eãX ^am. Z§Va hm eãX H$gm ¶mo½¶ Amho ¶mMo H$maU gm§JwZ[aH$må¶m OmJr ¶mo½¶ eãX ^am. Z§Va hm eãX H$gm ¶mo½¶ Amho ¶mMo H$maU gm§JwZ[aH$må¶m OmJr ¶mo½¶ eãX ^am. Z§Va hm eãX H$gm ¶mo½¶ Amho ¶mMo H$maU gm§JwZ[aH$må¶m OmJr ¶mo½¶ eãX ^am. Z§Va hm eãX H$gm ¶mo½¶ Amho ¶mMo H$maU gm§JwZ
nwU© H$am.nwU© H$am.nwU© H$am.nwU© H$am.nwU© H$am.

1. ‘Ü¶nQ>c (choroid layer)S>moù¶mcm .................... XoVmV.
2. {O^o‘Ü¶o Am{U ............... ‘Ü¶o OmñV g§~§Y AgVmo.
3. ì¶º$sgmR>r nm[aVmarH$mMm dmna ................... ¶m gmR>r hmoVmo.

Aä¶mgmV gwYmaUm H$amì¶mAä¶mgmV gwYmaUm H$amì¶mAä¶mgmV gwYmaUm H$amì¶mAä¶mgmV gwYmaUm H$amì¶mAä¶mgmV gwYmaUm H$amì¶m
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4. S>moù¶mnmgwZ ‘|Xþn¶ªV g§doXZm XoUmao MoVmV§Vw Á¶m ̂ mJmV AgVmV Ë¶m ̂ mJmcm.....åhUVmV
5. H$mZmMm nS>Xm åhUOo...............

VI AMwH$ CÎma {ZdS>m AMwH$ CÎma {ZdS>m AMwH$ CÎma {ZdS>m AMwH$ CÎma {ZdS>m AMwH$ CÎma {ZdS>m (AS1)
1. S>moio {ZamoJr amhÊ¶mgmR>r ¶m {OdZgËdmMr JaO AgVo.

a) {OdZgËd"A'   b) {OdZgËd"~'   c) {OdZgËd"H$' d) {OdZgËd"S>'
2. MoVZm åhUOo ³crñQ> ‘mJ© Á¶m‘Ü¶o......... AgVo.

A) kmZ|{Ð¶ ~) kmZo{Ð¶ Am{U g§doXZ
H$) kmZ|{Ð¶, MoVZmV§VwMo g§doXZ Am{U ‘§|Xþ S>) ‘o§Xþ Am{U MoVmV§Vw g§doXZ

3. ~mø H$U©nmcr Am{U H$U© nmoH$ir ìXmao Oa ÜdZr Va§J H|$ÐrV Pmco Zmhr Va Ë¶mMm
n[aUm‘ hmoVom.
A) doJdoJù¶m àH$maMo ÜdZr OmoamZo EoH${dUo ~) H$mhrM EoHw$ Z ¶oUo
H$) WmoS>o’$ma EoHw$ ¶oUo S>) ÜdZrMr {Z‘uVr Am{U àH$ma ‘m{hVrg A¶mo½¶

4. ‘Zwî¶mÀ¶m S>moù¶mVrc ~w~wimMo ñZm¶w H$m‘ H$arV Zgë¶mg Ë¶mMm {dn[aV n[aUm‘
åhUOo.
A) ‘Zwî¶ S>moio ~§X H$é eH$V Zmhr.
~) S>moio {’$a{dUo Am{U a§J AmoiIw eH$V Zmhr.
H$) S>moio XþIUo dmT>VmV.
S>) ñZm¶w n¶ªV nmohMUmar MoVUr H$m‘ H$é eH$V Zmhr.

5. ‘Zwî¶mMr {O^Oa OmñV ImaQ>Mdrcm XmX XoV AgoV Va..
A) ‘Zwî¶ ImaQ> Md g‘OÊ¶mg Mm§Jcm [eH$cm.
~) ImaQ> dñVwMr Md AmdS>V Zmhr.
H$) ImaQ> dñVwMr Md KoÊ¶mg AmdS>Vo.
S>) CKS>H$sg ¶oVmM ImaQ> dñVwMr Md KoÊ¶mg ZmH$m‘ AgVo.

VII. Imcrc B§{Ð¶mMr aMZm XmI{dUmar Zm‘m§H$sV AmH¥$Vr H$mT>m. Imcrc B§{Ð¶mMr aMZm XmI{dUmar Zm‘m§H$sV AmH¥$Vr H$mT>m. Imcrc B§{Ð¶mMr aMZm XmI{dUmar Zm‘m§H$sV AmH¥$Vr H$mT>m. Imcrc B§{Ð¶mMr aMZm XmI{dUmar Zm‘m§H$sV AmH¥$Vr H$mT>m. Imcrc B§{Ð¶mMr aMZm XmI{dUmar Zm‘m§H$sV AmH¥$Vr H$mT>m. (AS5)
 1.S>moim 2.H$mZ 3. {O^

VIII MoVZmhrZ An§Jm~Ôc Vw‘Mm Ñï>rH$moZ H$m¶ Amho?
IX {ZgJm©À¶m gm¢X¶m©Mm AmñdmX KoÊ¶mgmR>r Amnco kmZ|{Ð¶o Amnë¶mcm ‘XV H$arV AgVo.

Va Ë¶mÀ¶m Ë¶m H$m¶m©{df¶r Ë¶mMr Vwåhr H$er àe§gm H$amc? (AS6)
X EH$ nmM {dÚmÏ¶mªMm JQ> V¶ma H$am Am{U ZoÌamoJ VkmH$Sw>Z S>moù¶m§À¶m amoJ d Ë¶mMo

JwUY‘© ¶m {df¶r ‘m{hVr Jmoim H$am¶cm gm§Jm? (AS4)
XI ËdMoZo Ë¶mMm ñne© kmZmMm JwU gmoS>cm Va H$m¶ hmoB©c? (AS2)
XII gmJacm ñnï> EoHw$ ¶oV Zmhr. Va Ë¶mcm H$m¶ Pmco Agoc ¶mMm {dMma H$am Am{U ¶m

{df¶r Ë¶mcm Vwåhr H$moUVm g„m Úmc? (AS7)
XIII EoH$Ê`mÀ`m g§doXZoMm (Sense of Hearing) à`moJ H$aVm§Zm aã~arWa H$gm H$m_r nS>Vmo?SCERT T
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AmH ¥ $V r 1(A) ’ w $c mda ~gc oc o  ’ w $cnmIé     (~) Ama m‘ H $ a rV Agc oc o  {Mnm §P r     (H $) Im on m V¶ma H $ aVm §Z m núm rAmH ¥ $V r 1(A) ’ w $c mda ~gc oc o  ’ w $cnmIé     (~) Ama m‘ H $ a rV Agc oc o  {Mnm §P r     (H $) Im on m V¶ma H $ aVm §Z m núm rAmH ¥ $V r 1(A) ’ w $c mda ~gc oc o  ’ w $cnmIé     (~) Ama m‘ H $ a rV Agc oc o  {Mnm §P r     (H $) Im on m V¶ma H $ aVm §Z m núm rAmH ¥ $V r 1(A) ’ w $c mda ~gc oc o  ’ w $cnmIé     (~) Ama m‘ H $ a rV Agc oc o  {Mnm §P r     (H $) Im on m V¶ma H $ aVm §Z m núm rAmH ¥ $V r 1(A) ’ w $c mda ~gc oc o  ’ w $cnmIé     (~) Ama m‘ H $ a rV Agc oc o  {Mnm §P r     (H $) Im on m V¶ma H $ aVm §Z m núm r

darc {MÌmMo {Z[aúmU H$am. ho gd© H$mhr
Vwåhr Vw‘À¶m n[agamV nmhVM AgVm. ¶m
gdm©Mo {Z[aúmU H$aVm§Zm Vw‘À¶m ‘ZmV H$Xm{MV
~aoM n«íZ {Z‘m©U Pmco Agoc.

‘mem§Zm nmohUo {eH${dÊ¶mMr JaO H$m
ZgVo?
’w$cmVrc ‘H$a§Xm {df¶r ’$wcnmIam§Zm H$er
‘m{hVr {‘iVo?
‘w§½¶m Amnco AÞ H$go {‘i{dVo? Am{U
¶m{df¶r EH$‘oH$m§Zm ‘m{hVr H$er XoVo?
númm§Zm KaQ>o V¶ma H$aÊ¶mgmR>r H$moU
{eH${dVo?
¶m YS>çmV AmnU n«mUr EH$m {deof

nÜXVrZo H$m dmJVmV ho g‘OwZ KoÊ¶mMm à¶ËZ
H$é ¶m. Ë¶mÀ¶m dmJÊ¶mV H$moUVr nÜXV Amho
H$m¶? Ë¶mÀ¶m dmJUwH$sda n[aUm‘ H$aUmao
H$moUVo KQ>H$ AmhoV?

àmÊ¶m‘Yrc àdV©Z åhUOo H$m¶?àmÊ¶m‘Yrc àdV©Z åhUOo H$m¶?àmÊ¶m‘Yrc àdV©Z åhUOo H$m¶?àmÊ¶m‘Yrc àdV©Z åhUOo H$m¶?àmÊ¶m‘Yrc àdV©Z åhUOo H$m¶?
àmUr Ë¶m§Mo Ë¶mÀ¶mV Xþgè¶m g{Odm gmo~V

amhV Agcoë¶m n¶m©daUmV KS>Umè¶m nañna
{H«$¶m§Mm emór¶ nÜXVrZo Aä¶mg H$aUo åhUOoM
àmÊ¶m§Mo àdV©Z
hmoo¶.

Ë¶màH$mao
X þgè¶m àmÊ¶m §
g m o~V Am {U
Ë¶m§À¶m ^m¡{VH$
n¶m©daUmer Vo
H $g o  g §~ §Y
ñWm{nV H$aVmV.
¶m‘Ü¶o Vo Ë¶m§Mo gmYZ H$go emoYVmV Am{U
gwaúmrV amhVmV. eÌw nmgwZ Ë¶mMm ~Mmd
H$aUo, nwZéËnmXZmgmR>r {déÜXm{c§JrMr {ZdS>
H$aUo, Am{U Ë¶m§À¶m g§VVr§Zm ({ncm§Zm)
g§m^miUo qH$dm Ë¶m§Mr H$miOr KoUo ¶mgd©
Jmoï>r ¶oVmV.

AmH¥$Vr -2 {dUH$a númrAmH¥$Vr -2 {dUH$a númrAmH¥$Vr -2 {dUH$a númrAmH¥$Vr -2 {dUH$a númrAmH¥$Vr -2 {dUH$a númr

àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)àmÊ¶m§Mo dV©Z (dmJUwH$)
YS>mYS>mYS>mYS>mYS>m
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àmÊ¶m§Mr dmJUwH$ g‘OwZ KoÊ¶mgmR>r
àmÊ¶m§M§o B§{Ð¶ emó Am{U eara aMZm ¶mÀ¶m
Ë¶mÀ¶m dmJUwH$sda H$gm n[aUm‘ hmoVo. ¶mMr
‘m{hVr {‘idmdr cmJoc. dmJUwH$sda ~mhoarc
Am{U Am§VarH$ MoVZmda n[aUm‘ hmoVo-- ~mø
‘m{hVr (CXm. Xþgè¶m àmÊ¶mnmgwZ AmdmOm
nmgwZ, dmgmnmgwZ {^Vr) qH$dm dmVmdaU
qH$dm Am§VarH$ ‘m{hVr (CXm. ŵH$, {^Vr)
emókm§Zr àmÊ¶m§À¶m dmJUwH$sgmR>r doJdoJù¶m
H$maUm§Mm Aä¶mg Ho$cm. Ë¶mMo ¶m {df¶r
Aä¶mg H$aÊ¶mMo úmoÌ gwÜXm Iwn {demc hmoVo.
AÞ JmoimH$aUo, dñVrñWmZmMr {ZdS>,
gm‘m{OH$ g§KQ>Zm gmo~V {OdZ ì¶WrV
H$aÊ¶mgmR>r àmUr H$go àd©VZ H$aVo ¶m gdm©À¶m
emókmZr Aä¶mg Ho$cm Amho.
àmÊ¶mÀ¶m dmJUwH$sMo àH$ma:àmÊ¶mÀ¶m dmJUwH$sMo àH$ma:àmÊ¶mÀ¶m dmJUwH$sMo àH$ma:àmÊ¶mÀ¶m dmJUwH$sMo àH$ma:àmÊ¶mÀ¶m dmJUwH$sMo àH$ma:

‘mZdmÀ¶m Am{U BVa àmÊ¶m§À¶m dmJUwH$sMo
àH$ma ~aoM Amho. Ë¶m {df¶r g§emoYZ H$éZ
VnmgUr d ‘m{hVr gm§JrVcr Amho. AmVmn¶ªV
Imcrc àH$mam {df¶r Aä¶mg Ho$cm Amho.

Z¡g{J©H$ àdV©Z
N>mn gmoS>Uo (Imprinting)
{Z¶‘~ÜX (Conditioning)g§Ho$VrH$
AZwH$aU(Imitation)

Z¡g{J©H$ àdV©Z (Z¡g{J©H$ àdV©Z (Z¡g{J©H$ àdV©Z (Z¡g{J©H$ àdV©Z (Z¡g{J©H$ àdV©Z (Instinct)
OÝ‘V… ¶oUmè¶m dmJUwH$scm Z¡g{J©H$ àdV©Z

åhUVmV. Oo {eH$Ê¶mgmR>r JaO ZgVo. hr
OQ>rc Amho. CXm. nú¶m ìXmao KaQ>o V¶ma
H$aUo, nwZéËnmXZmgmR>r {déÜX qcJr {ZdS>Uo
Am{U g§aúmUmgmR>r Q>moir V¶ma H$aUo BË¶mXr.
Imcrc AmH¥$Vr nhm.

¶m AmH¥$VrV H$m¶ hmoV Amho?
H$mVZr ìXmao {VMo Omio {dUUo ho
Z¡g{J©H$ àdV©Z Amho Ago Vwåhr
g‘Omc H$m? H$m qH$dm H$m Zmhr?

Oa AMmZH$ Vw‘Mm hmV H$moUË¶mhr Ja‘
dñVwcm qH$dm {VúU Q>moH$Xma dñVwcm cmJcm
Va ghOnUo ËdarV Xþa H$aVmo. ho gd© à{V[úmßV
{H«$¶m (reflexes)ìXmao KS>Vo. à{V{úmßV ho
gwÜXm EH$ Z¡g{J©H$ àdV©Z hmo¶, ho Amnë¶mcm
{eH$Ê¶mMr JaO Amho.

à{V{úmßV {H«$¶oMo XmoZ CXmhaU gm§Jm?
N>mn gmoS>Uo:N>mn gmoS>Uo:N>mn gmoS>Uo:N>mn gmoS>Uo:N>mn gmoS>Uo:
Vwåhr ¶màH$maMo àdV©Z H$Xm{MV nm{hcm
AgVrc H$m|~S>rMo {nco qH$dm ~XH$mMo {nco ho
A§S>çmVwZ ~mhoa nS>VmM WmoS>çmM doimV
Mcm¶cm cmJVo. ~XH$mMo {nco Va WmoS>çmM
{XdgmV nmohm¶cm cmJVo. Vo Á¶m àdV©ZmZo
Amnë¶m AmB©cm AmoiIVo Ë¶mcmM N>mn gmoS>Uo
Ago åhUVmV.

AmH¥$Vr -4 H$mo~§S>r Amnë¶m {n„m§ gmo~VAmH¥$Vr -4 H$mo~§S>r Amnë¶m {n„m§ gmo~VAmH¥$Vr -4 H$mo~§S>r Amnë¶m {n„m§ gmo~VAmH¥$Vr -4 H$mo~§S>r Amnë¶m {n„m§ gmo~VAmH¥$Vr -4 H$mo~§S>r Amnë¶m {n„m§ gmo~V

A§S>çmVwZ ~mhoa nS>VmM ~XH$mMo {nco
hmcMmc H$aUmè¶m dñVwÀ¶m ‘mJo OmVmV.
Ë¶m§À¶m gmo~V gm‘m{OH$ {OdZ OJVmV Am{U
Vo hmcMmc H$aUmar nhcr dñVw Amnë¶m
AmB©cmM g‘OVmV. N>mn gmoS>Uo ¶m àdV©ZmZoM
~XH$mMo {nco Amnë¶m AmB©cm OÝ‘VmM
AmoiIVmV. Vo AÞ Jmoim H$aÊ¶mgmR>r Am{U
g§aúmUmgmR>r AmB©À¶mM ‘mJo ‘mJo {’$aV
AgVmV.AmH¥$Vr -3 H$mVZr {VMo Omio {dZVm§ZmAmH¥$Vr -3 H$mVZr {VMo Omio {dZVm§ZmAmH¥$Vr -3 H$mVZr {VMo Omio {dZVm§ZmAmH¥$Vr -3 H$mVZr {VMo Omio {dZVm§ZmAmH¥$Vr -3 H$mVZr {VMo Omio {dZVm§Zm
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n{hcr hmcMmc H$aUmar dñVw hr Amncr
AmB©M Amho ho g‘OwZ KoÊ¶mVM N>mn nS>Uo
àdV©Z Cn¶moJr nS>Vo ZgVm Ìmg hmoVo. H$maU
H${Y H$Yr ~XH$mMo {nco ‘mUgmcm, M|Sw>cm
H$mS© ~moS>©À¶m S>ã¶mcm gwÜXm Amncr AmB© åhUwZ
g‘OVo. Oa Vo àW‘ ¶m§Zm nm{hco Va.

Vww‘À¶m g^modVmcr N>mn nS>Uo ¶m àdV©ZmMo
Xþgao CXmhaU ‘m{hV H$aÊ¶mMm à¶ËZ H$am?

          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$m¶?
H$moZ amS> cma|P (1903 Vo 1989) hm EH$

AmñQ´>r¶Z emók hmoVm. Ë¶m§Zr àmÊ¶m§À¶m
àdV©ZmMm Aä¶mg Ho$cm. Ë¶mZo h§gmcm ñdV:
nmiwZ Agm emoY cmdcm H$s h§gmMo {nco
A§S>çmVwZ ~mhoa ¶oVmVM Ë¶mÀ¶mda N>mn gmoS>cr
Voo Zoh‘r Ë¶mÀ¶m ‘mJo amh¶Mo. Vo àm¡T> Pmë¶m
Z§Va gwÜXm Vo dmJw cmJco. Ë¶m§Zr Am¡fYr d
earaemómda Ho$boë¶m g§emoYZm‘wio 1973 ‘Ü¶o
Ë¶m§Zm Zmo~ob nwañH$ma {‘imbm.
{Z¶‘~ÜXVm Mo g§H$oVr¶:{Z¶‘~ÜXVm Mo g§H$oVr¶:{Z¶‘~ÜXVm Mo g§H$oVr¶:{Z¶‘~ÜXVm Mo g§H$oVr¶:{Z¶‘~ÜXVm Mo g§H$oVr¶:

{Z¶‘~ÜXVm ho EH$ Ago àdV©Z Amho H$s,
¶m ‘Ü¶o doJdoJù¶m nmgwZ MoVZocm à{Vgma
XoUo Oo Z¡g{J©H$ noúmm doJim AgVmo. ho àdV©Z
{eH$Ê¶mÀ¶m àH$mamV ‘moS>Vo.

Oa AmnU emioÀ¶m K§Q>rMo CXmaU KoVë¶mg
{dÚmWu emioÀ¶m doioZwgma emioÀ¶m K§Q>rer
doJdoJù¶m àH$mao {Z¶‘~ÜX hmoVmV.

Ooìhm gH$mir emioÀ¶m K§Q>r dmOVo Voìhm
‘wco àmW©ZogmR>r O‘m hmoVmV.

Ooìhm N>moQ>çm {dlm§VrÀ¶m Z§Va emiooMr
K§Q>r dmOcr Va {dÚmWu IoimÀ¶m ‘¡XmZmdéZ
naV dJm©V OmVmV.

Ooìhm eodQ>À¶m VmgmV emioMr K§Q>r dmOcr
Va {dÚmWu dJ© gmoSw>Z KamH$S>o {ZKVmV.

BWo emioMr K§Q>r dmOÊ¶mMr EH$M CÔrnZ
Amho. na§Vw ¶mcm {dÚmWu doJdoJù¶m à{VgmX

XoVmV ho Ago hmoÊ¶mMo H$maU åhUOo Vo Ë¶m§À¶m
AZŵ dmZo Ho$ìhm H$moUVo H$m¶© H$am¶Mo Vo {eH$coco
AmhoV Vo Ho$ìhm Var MwHy$ eH$VmV.

 BìhmZ nmdcmd (1849-1936) ho a{e¶Z
emók homVo Á¶m§Zr g§Ho$Vr¶ àVd©Zmda n[aúmU
Ho$co. Ë¶m§Zr Ago emoYwZ H$mT>co H$s, Ooìhm
Hw$Í¶m g‘moa AÞ R>oD$ qH$dm XmIdw V|ìhm Ë¶mÀ¶m
Vm|S>mV OmñV à‘mUmV cmioMr CËnÎmr hmoVo.
M oVZ ocm à{Vgma
XoUmar hr EH$ Z¡g{J©H$
à{H«$¶m Amho. AÞ
{Xgë¶mZo Hw$Í¶mÀ¶m
Vm|S>mV nmUr ¶oVo.
cmi o‘ wi o  AÞ
{JiÊ¶mg Am{U
AÞmMo nMZ hmoÊ¶mg
‘XV hmoVo.

nm°dcmdZo Ago
{Z[aúmU Hoo$co H$s, Omo  ì¶³Vr Hw$Í¶mcm AÞ
ImD$ KmcV hmoVm Ë¶mM à‘mU nm°dcmcd
gwÜXm Hw$Í¶mgmR>r Ë¶mM nÜXVrZo ImÊ¶mgmR>r
KoD$Z Joco na§Vw Ë¶mÀ¶m Odi AÞ ZìhVo
OodÊ¶mÀ¶m doiog nm°dcmdZo K§Q>r dmOm¶cm
gwédmV Ho$cr Am{U K§Q>rMm AmdmO EoH$VmM
Hw$Í¶mÀ¶m Vm|S>mV OmñVrMm cmi {Z‘m©U Pmcr.
Oar Ë¶mÀ¶m Odi H$moUVohr AÞ Amco ZìhVo.

Hw$Í¶m§À¶m Vm|S>mV K§Q>r dmOVmM cmi {Z‘m©U
hmoUo hm Z¡g{J©H$ à{Vgma Zìho ho {Z¶‘~ÜX
Ho$ë¶m {edm¶ Vmo H$é eH$V Zmhr. ho àdV©Z
{eH$mdo cmJVo. ¶mcmM gm§Ho${VH$ à{VgmX  Ago
åhUVmV.

Ivan Pavlov

AmH¥$Vr -5 H$wÍ¶mMm à¶moJAmH¥$Vr -5 H$wÍ¶mMm à¶moJAmH¥$Vr -5 H$wÍ¶mMm à¶moJAmH¥$Vr -5 H$wÍ¶mMm à¶moJAmH¥$Vr -5 H$wÍ¶mMm à¶moJ
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AZwH$aU H$aUo:AZwH$aU H$aUo:AZwH$aU H$aUo:AZwH$aU H$aUo:AZwH$aU H$aUo:
Ooìhm EH$m OZmdamMr Z¸$c qH$dm AZwH$aU

Xþgao OZmda H$aVo Voìhm Ë¶mcm AZwH$aU àdV©Z
åhUVmV. ‘mZdm‘Ü¶o gmYmaUV: EH$‘oH§$mMr
Z¸$c H$arV AgVmV. Ooìhm cmoH$ EH$‘oH$m§gmo~V
~mocV AgVmV. Vo EH$gmaIo C^o amhVmV
qH$dm ~gVmV Am{U EH$‘oH$m§À¶m hmcMmcrMo
AZwH$aU H$aVmV. emókm§ZmÀ¶m ‘Vo Ago
KS>Vm§Zm EH$‘oH$m§V CËgwH$Vm dmQ>V AgVo.

H$mhr emók Agm {dMma H$aVmV {H$
‘mZd OmVrVM EH$‘oH$m§Mo AZwH$aU hmoV AgVo.
BVa emómkm§Zr {Z[aúmU Ho$co H$s, {Mnm§Or
Am{U BVa ‘w»¶ Za dmZam§‘Ü¶o AZwH$aU hmoV
AgVo CXm. {Mnm§Pr ho PmS>mMr H$modir agmi
‘wio ImoXþZ H$mT>Ê¶mgmR>r H$mS>rMm dmna H$aVmV.
¶m àH$mao Vo Z{dZ H$m¡eë¶ {eH$VmV.

AmH¥$Vr -6 OZmdam§gmR>r BH$S>o {VH$S>o ZAmH¥$Vr -6 OZmdam§gmR>r BH$S>o {VH$S>o ZAmH¥$Vr -6 OZmdam§gmR>r BH$S>o {VH$S>o ZAmH¥$Vr -6 OZmdam§gmR>r BH$S>o {VH$S>o ZAmH¥$Vr -6 OZmdam§gmR>r BH$S>o {VH$S>o Z
MaÊ¶mgmR>r {dÚwV Hw$nZMaÊ¶mgmR>r {dÚwV Hw$nZMaÊ¶mgmR>r {dÚwV Hw$nZMaÊ¶mgmR>r {dÚwV Hw$nZMaÊ¶mgmR>r {dÚwV Hw$nZ

‘mZdr àdV©Z:‘mZdr àdV©Z:‘mZdr àdV©Z:‘mZdr àdV©Z:‘mZdr àdV©Z:
BVa àmÊ¶mnoúmm ‘mZd ~è¶mM àH$maÀ¶m

g‘mZ dmJUwH$ H$aVmV. na§Vw ‘Uwî¶mMo dmJUo
ho Zoh‘r Iwn OQ>rc ³crñQ> AgVmV. H$maU
AmnU ’$ma hþema Am{U Amnë¶m EH$‘oH$m§cm
AmoiIV AgVmo.

Z¡g{J©H$ dmJUwH$Z¡g{J©H$ dmJUwH$Z¡g{J©H$ dmJUwH$Z¡g{J©H$ dmJUwH$Z¡g{J©H$ dmJUwH$
‘Zwî¶m‘Ü¶o gwÜXm H$mhr ghO àd¥Îmr

AgVmV. na§V w Z¡g{J©H$ àd¥Îmrda ‘mV
H$aÊ¶mgmR>r AmnU Xþgè¶m àd¥ÎmrÀ¶m dmna
H$aVmo. CXm. ^wH$ cmJcoë¶m ì¶º$scm Ago
dmQ>V AgVo H$s, OodUmÀ¶m Q>o~cmda ~gë¶m
~amo~aM Oodm¶cm gwé H$amdo na§Vw Vo {eH${dcoco
AgVo H$s, Mm§Jë¶m gd¶r Voìhm n¶ªV Wm§~m¶cm

‘Zwî¶ Am{U àmUr H$mhr n[añWrVr nmgwZ
~Mmd H$aÊ¶mgmR>r {Z¶‘~ÜXVoMm Aml¶
KoVmV. CXm. {dÚwV Hw§$nUm‘wio OZmdao R>am{dH$
àXoemV MaVmV. H$maU Ë¶m§Mm Oa Ë¶m
Hw§$nUmcm WmoS>rhr ñne© Pmë¶mg Y¸$m ~gVmo.

Ë¶m‘wio OZmdao {dÚwV H§w$nZmOdi
OmÊ¶mMo Q>miVmV. Oar Ë¶m Hw§w$nZmV {dÚwV
àdmh Zgcm Varhr gwÜXm Aem n«H$mao CXmhaUo
Vwåhr AmR>dw eH$Vm H$m¶? à¶ËZ H$am Am{U
H$‘rV H$‘r Ë¶mn¡H$s nmMMr ¶mXr V¶ma H$am.

AmH¥$Vr -7 {Mnm§PrMo àdV©U (dmJUwH$)AmH¥$Vr -7 {Mnm§PrMo àdV©U (dmJUwH$)AmH¥$Vr -7 {Mnm§PrMo àdV©U (dmJUwH$)AmH¥$Vr -7 {Mnm§PrMo àdV©U (dmJUwH$)AmH¥$Vr -7 {Mnm§PrMo àdV©U (dmJUwH$)
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hdo Ooìhm n¶ªV gd©OU ImÊ¶mgmR>r O‘Vrb.
AZwH$aU H$aUo:

cmoH$ Zoh‘r EH$‘oH$m§Mo AZwH$aU H$arV
AgVmV. ¶m‘wio Ë¶m§Zm H$mhrVar Z{dZ Am{U
Cn¶moJr {eH$mb¶m {‘iVo Ogo Aä¶mgmV,
IoimV qH$dm H$m‘mV Zd{Z H$m¡eë¶o {eH$VmV.
H$m§hr dmB©Q> Jmoï>tMo AZwH$aU XoIrb hmoD$ eHo$b
Oo Ë¶m§Zm hm{ZH$maH$ Agob d Ë¶mMm dmB©Q>
n[aUm‘ hmoD$ eH$Vmo. CXm. VéU cmoH$
EH$‘oH$m§Mo AZwH$aU H$éZ Yw‘«nmZ, Xmé {nÊ¶mMo
qH$dm ‘mXH$ nXmW© KoÊ¶mMo {eH$VmV.
{Z¶‘~ÜXVm:

¶m‘wio cmoH$m‘Yrc n«d¥Îmr ~XcÊ¶mgmR>r
‘XV hmoVo. ¶m ~m~VrV Om{hamVXma ’$ma
H$m¡eë¶nwU© AgVmV. Vo Ë¶m§À¶m dñVwMo {MÌ
Zoh‘r gwX§a XmIdwZ Ë¶mMm EH$m ‘moR>çm
Zm¶H$mH$Sw>Z qH$dm IoimSw>H$Sw>Z dmna H$adwZ
KoVmV. Amnë¶m dñVw gmo~V AmH$f©U {MÌmMr
gm§JS> KmcwZ Om[hamVXma Ë¶mÀ¶m dñVwcm
{Z¶‘~ÜXVnUo à{VgmX XoÊ¶mg V¶ma H$aVmV.
¶mMmM n[aUm‘ cmoH$m§À¶m hmoH$mamË‘H$ à{Vgma
{‘iwZ Vr dñVw {dH$ë¶m OmVo.

VnmgmË‘H$ àdV©Z:VnmgmË‘H$ àdV©Z:VnmgmË‘H$ àdV©Z:VnmgmË‘H$ àdV©Z:VnmgmË‘H$ àdV©Z:
àdV©ZmMr VnmgUr úmoÌmV {H$Vr à¶moJ

emioV H$é eH$Vo ¶mMo {Z[aúmU Am{U ‘moO‘mn
Am{U à¶moJmË‘H$ AmIUr H$éZ Vo H$go H$m¶©
H$aVo Vo n[aúmU H$aVm ¶oVo. ‘mZdr àdV©Zmda
~è¶mM ~Xcm§Mm n[aUm‘ hmoV AgVo. BVa
àmUrÀ¶m àdV©Zmnoúmm ‘mZdr àdV©ZmMm Aä¶mg
H$aUo ’$ma H${R>U AgVo.

~mø úmoÌmV VnmgUr~mø úmoÌmV VnmgUr~mø úmoÌmV VnmgUr~mø úmoÌmV VnmgUr~mø úmoÌmV VnmgUr
àmÊ¶m§À¶m àdV©ZmMm Aä¶mg H$aÊ¶mgmR>r

H$m§hr emók VmgZ Vmg IM© H$arV AgVmV.
àmUr EH$Q>o H$go amhVmV ho ‘m{hV H$aÊ¶mg
Ë¶m§Zm Iwn AmdS>V Ago. JQ>, Hw§$Q>§w~ qH$dm
‘moR>m JQ> V¶ma H$aUo Ogo àmÊ¶m§Mm H$in ¶m
{df¶r Ë¶m§Zm ’$ma AmdS>V Ago.

àmUr EH$‘oH$m§Zm g§Ho$V XoD$ eH$VmV.
Ymo³¶mMr gwMZm XoÊ¶mgmR>r Vo EH$‘oH$m§Zm ~mocmdw
eH$VmV. H$mhr emók ¶mgma»¶m g§H$oVm{df¶r
Iwn CËgwH$ AgVmV. g§Ho$V åhUOo H$m¶ {df¶r
‘m{hVr H$mT>Ê¶mgmR>r Vo Aä¶mg H$éZ Zm|XUr
H$aVmV. ‘w§½¶m EH$‘oH$m§Zm ^oQ>ë¶mZ§Va H$go
dmJVmV ¶mMo {ZarjU Vwåhr Ho$boM Agob.
nmR>r‘mJwZ OmUo nmR>r‘mJwZ OmUo nmR>r‘mJwZ OmUo nmR>r‘mJwZ OmUo nmR>r‘mJwZ OmUo Tagging

O¡{dH$ {^ÞVm ¶m YS>çmV Vwåhr núm§mÀ¶m
ñW§cmVam{df¶r Am{U Ë¶m§À¶m g§dY©Zm{df¶r
{eH$cm AmhoV. númmà‘mUoM H$mhr BVa àmUr
gwÜXm AÞmÀ¶m emoYmV qH$dm {Zdmè¶mÀ¶m
emoYmV Xþa A§Vamda ñWcm§VarV hmoV AgVmV.
Aem àmÊ¶m§Zm AmoiIÊ¶mgmR>r Ë¶m§Zm emoYH$
CnH$aU ~m§YVmV. ¶m CnH$UmìXmao àmÊ¶m§Zo
ñWcmV§a Ho$coë¶m ‘mJm©Mr emókm§Zm ‘m{hVr
{‘iVo

AJmoXaÀ¶m ^mJmV cm°aog Am{U nm°dcmd
¶m§À¶m H$m¶m©{df¶r gm§JrVco Amho. ¶m
emómZm§Zr {Z¶§{ÌV pñWVr‘Ü¶o R>oD$Z àmÊ¶m§À¶m
dV©ZmMm Aä¶mg Ho$cm.

Vwåhr gwÜXm PwaimÀ¶m àd¥ÎmrMm Aä¶mg
H$é eH$Vm. ¶mgmR>r Vwåhmcm EH$ EoÀN>rH$
noQ>rMr JaO AgVo. EopÀN>H$ noQ>r V¶ma
H$aÊ¶mgmR>r Imcrc à‘mUo H$am.

EH$ S>~m ¿¶m Am{U Ë¶mcm IaS>çmÀ¶m
ghmæ¶mZo AmH¥$VrV XmI{dë¶mn«‘mUo
Mma ^mJmV {d^mJm.
H$moUË¶mhr XmoZ ImÊ¶mÀ¶m EH$m ~mOwg
EH$ N>moQ>o {N>Ð H$am OoUo H$éZ ¶m
{N>ÐmVwZ gd© ImÊ¶mV àH$me ngaoc
XmoZ ImUo VgoM amhþ Úm.( A§Yma‘¶)
AmVm Amoë¶m H$mngmÀ¶m ‘XVrZo EH$m
COoS> Agcoë¶m ImÊ¶mV Am{U EH$
AYm§è¶m ImÊ¶mV X‘Q> dmVmdaU V¶ma
H$am.

à¶moJ emim H¥$Vrà¶moJ emim H¥$Vrà¶moJ emim H¥$Vrà¶moJ emim H¥$Vrà¶moJ emim H¥$Vr
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AmVm Vw‘Mm S>~m Mma doJdoJù¶m
dmVmdaUmÀ¶m ^mJmV {d^mJcm Jocm
Vo åhUOo àH$me‘¶ Am{U H$moaS>m
àH$me‘¶ Am{U X‘Q>, AYma‘¶ Am{U
H$moaS>m AYma‘¶ Am{U X‘Q> V¶mar
nwU© Pmcr. Vw‘À¶m dJm©Vrc {dÚmÏ¶mªMo
Mma JQ> V¶ma H$am àË¶oH$ JQ>
AmnAmnë¶m BÀN> o à‘mUo àË¶oH$
ImÊ¶mV Mma dmVmdaUmV Iwn Pwaio
R>odVrc.
àH$me‘¶ Am{U H$moaS>m
àH$me‘¶ Am{U X‘Q>
A§Yma‘¶ Am{U H$moaS>m
A§Yma‘¶ Am{U X‘Q>

S>ã¶mda PmH$U cmdwZ 15-20 {‘ZrQ>o
H$mhr Z H$aVm R>odm.
àË¶oH$ ImÊ¶mVrc Pwaim§Mr g»¶m
‘moOm?
H$moUË¶m ImÊ¶mV gdm©V OmñV Pwaio
AmhoV?
Vwåhr Ho$coco [Z[aúmU Xþgè¶m JQ>mer
VwcZm H$éZ nhm. Oa H$mhr ’$aH$
AmT>ië¶mg {chwZ R>odm.
Vwåhr Ho$coë¶m à¶moJmdéZ PwaimÀ¶m
àdV©Zm{df¶r Ë¶m§À¶m {OdZ e¡cr~Ôc
WmoS>³¶mV ‘m{hVr {chrÊ¶mMm à¶ËZ
H$am.

AmH¥$Vr -8 EopÀN>H$ S>ã~m doJdoJù¶m dmVmdaUmVAmH¥$Vr -8 EopÀN>H$ S>ã~m doJdoJù¶m dmVmdaUmVAmH¥$Vr -8 EopÀN>H$ S>ã~m doJdoJù¶m dmVmdaUmVAmH¥$Vr -8 EopÀN>H$ S>ã~m doJdoJù¶m dmVmdaUmVAmH¥$Vr -8 EopÀN>H$ S>ã~m doJdoJù¶m dmVmdaUmV

hm AYm©̂ mJ
àH$me‘¶

hm AYm©̂ mJ
A§Yma‘¶

H$°c{e¶‘ ³cmoamB©S> ‘wio
hm AYm©^mJ H$moaS>m AgVmo

Amocga H$mngm‘wio hm
AYm©̂ mJ X‘Q> AgVo.

àH$me ‘mZ
Am{U H$moaS>m

AYma‘¶
^mJ

àH$me ‘mZ
Am{U H$moaS>m

A§Yma‘¶
^mJ

Pwaim§Zm A§Yma Am{U X‘Q> dmVmdaU
AmdS>Vo.

OmñVrV OmñV g§nwU© Pwaio ho EopÀN>H$
ImÊ¶mVrc 1/4 ^mJmV {OWo A§Yma Am{U
X‘Q> ^mJmV AgVo.

H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1H$m¶©H¥$Vr-1
Mcm Imcrc doJdoJù¶m àmÊ¶m§Mo àVd©Z

{Z{aúmU H$é ¶m. Ë¶mÀ¶m Vrc N>mn gmoS>Uo,
ghO àdV©Z, {Z¶‘~ÜXVm qH$dm AZwH$aU
AmoiIm.

Amnco nmicoco Hw$Ìo ’$º$ Z{dZ ì¶º$rZm
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nmhþZM ̂ w§H$Vo. Oa Vwåhr Ë¶mbm ñd¶§nmH$
KamV Z OmÊ¶mMr gd¶ bmdë¶mg Vmo
VoWo OmB©b H$m?
S>ã¶mVrc JmoS> nXmW© ImÊ¶mgmR>r ‘w§½¶m
EH$m am§JoV OmVmV. Ë¶m S>ã¶mn¶ªV
OmÊ¶mMm ‘mJ© Ë¶m§Zm H$gm ‘m{hV hmoVo?
Ooìhm A§Yma AgVo VoìhmM S>m§g, Pwaio
~mhoa ¶oVmV Va Ë¶m§Zm àH$me Am{U
A§Yma ¶m‘Yrc ’$aH$ H$gm g‘OVmo?
Kw~S> Am{U dQ>dmKwi ho amÌrÀ¶m doirM
Amnë¶m AÞmÀ¶m emoYmV {ZKVmV. Va
Ë¶m§Zm {Xdg åhUOo H$m¶ Am{U amÌ
åhUOo H$m¶ ho H$go g‘OVo?
Zm§JaU H$aÊ¶mÀ¶m doiocm Ooìhm
~¡cmÀ¶m Jù¶mVrc Xmoar gmoS>VmM ~¡c
gai H$moUVrhr gwMZm XoÊ¶mAJmoXa
Zm§JamH$S>o OmVo. VgoM Ooìhm ~¡cmcm
VhmZ cmJVo. Voìhm Vmo gai nmÊ¶mÀ¶m
Q>mH$sOdi OmVo. Ago doJdoJù¶m n«H$mao
~¡c H$gm à{VgmX XoV AgVo?
Ooìhm númr H$mS>çm Jmoim H$éZ KaQ>o
~m§YVmV Voìhm Vo Za‘ Am{U H$S>H$
H$mS>çm Jmoim H$aVmV númm§Zm doJdoJù¶m
dñVw§Mm XO}Xma nUm H$gm g‘OVmo?
Hw$Í¶mMo {nco, ‘m§OamMo {ncoo Ooìhm
EImÚm H$mnS>mMm VwH$S>m {Xgcm Va Vo
’$mS>Ê¶mMm à¶ËZ H$aVmV. Ë¶mgmR>r Vo
EH$‘oH$m§gmo~V ^m§S>U H$aVmV.
H$mhr F$Vw‘Ü¶o Amnë¶m g^modVmcr
AgUma o H$mhr númr X þaàX oemV
ñWcm§VarV hmoVmV. Ë¶m§Zm ñWcm§VamgmR>r
‘mJ© H$gm ‘m{hV hmoVmo?
doJdoJù¶m àmÊ¶mMo ZdOmV {nco Vo

O‘rZrda Agmo qH$dm nmÊ¶mV Agmo Vo Z¡g{J©H$
N>mn gmoS>Uo, AZwH$aUmZo qH$dm {Z¶‘ ~ÜX
nÜXVrZo hmcMmcr H$arV AgVmV. àmÊ¶m§Mr
dV©UwH$ hr doJdoJù¶m {Od amgm¶{ZH$ {H«$¶oda
AmYmarV AgVo. AmoiIUo qH$dm Hw$Í¶mMr dmg
KoÊ¶mgmR>r ¶mo½¶Vm emoY H$aUo, ‘w½¶m§Mo
EH$‘oH$m§gmo~V g§~§Y gmYUo ho gd© EH$m

’o$am o‘rÝg(pheromones) ¶m amgm¶{ZH$
nXmWm©Mo H$maU Amho.

Mcm AmVm doJù¶m àH$maÀ¶m dV©UwH$sMr
Aä¶mg H$é ¶m Oo àmÊ¶m‘Ü¶o Ë¶mÀ¶m ~m¡ÜXrH$
¶mo½¶VoMo àXe©Z H$aVo. númr Ë¶mMo KaQ>o ~Z{dV
AgVm§V nmhUo ’$ma AmZ§XXm¶r dmQ>Vo.  Vo
àË¶oH$ OmVr OmVr ‘Ü¶o {^Þ AgVo. númr
doJdoJù¶m àH$maMr KaQ>r ~m§YVmV. {dZH$a
númr Ë¶mMo KaQ>o ~m§YVm§Zm VrZ é§X nmZmMr
{ZdS> H$aVo. EH$ Imcr Am{U XmoZ daÀ¶m
~mOwcm Am{U YmJo Xmoè¶m Jmoim H$éZ Ë¶mZo
{VÝhrhr nmZm§Zm OmoSw>Z Amnco KaQ>o V¶ma
H$aVmV. H$mhr númr Va Ë¶mMo Imono (KaQ>o)
’$º$ nmZm§À¶m XoR>mnmgwZ qH$dm Xm§S>çmnmgwZ
V¶ma H$aVmV.

AmH¥$Vr -9 KaQ>o V¶ma H$aVm§Zm númrAmH¥$Vr -9 KaQ>o V¶ma H$aVm§Zm númrAmH¥$Vr -9 KaQ>o V¶ma H$aVm§Zm númrAmH¥$Vr -9 KaQ>o V¶ma H$aVm§Zm númrAmH¥$Vr -9 KaQ>o V¶ma H$aVm§Zm númr
Vw‘À¶m g^modVmcr númr KaQ>o ~m§YVm§Zm
{Z[aúmU H$am.
gm‘mZ Jmoim H$am Am{U Ë¶m gmaIoM KaQ>o
V¶ma H$aÊ¶mMm à¶ËZ H$am. númr {H$Vr
~wÜXr‘mZ Am{U hþema AgVmV ho g‘OwZ
KoÊ¶mMm à¶ËZ H$am.
{~~a ho EH$ gñVZ Ymar àmUr Oo A‘oarH$m

‘Ü¶o amhVmV. {~da hm àmUr Amnë¶m {VúU
Xm§VmÀ¶m ‘XVrZo ‘moR>o ‘moR>o PmS>o H$mnwZ dmhË¶m

AmH ¥ $V r -10 {~da àmUr cmH $S > mM o  Im o S >  AmUVm §Z mAmH ¥ $V r -10 {~da àmUr cmH $S > mM o  Im o S >  AmUVm §Z mAmH ¥ $V r -10 {~da àmUr cmH $S > mM o  Im o S >  AmUVm §Z mAmH ¥ $V r -10 {~da àmUr cmH $S > mM o  Im o S >  AmUVm §Z mAmH ¥ $V r -10 {~da àmUr cmH $S > mM o  Im o S >  AmUVm §Z m
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nmÊ¶mÀ¶m Ymaoda AmS>do nmS>VmV. Am{U Z§Va
ho àmUr ‘mVr, XJS>o Am{U PmS>m§À¶m ’$m§ÚmMm
dmna H$éZ Odinmg Ë¶mÀ¶mda Mma {’$Q>
C§M q^V ~mYwZ {VWo YaU ~mY§VmV. Am{U ho
BWo Wm§~coco nmUr åhUOoM {~da àmÊ¶mÀ¶m
Hww$Q>§w~mMo Ka hmo¶.

dmñn(Wasp ) hr EH$ A{Vhþema
‘Y‘mer Amho Or ^{dî¶mMm {dMma H$éZ
{VWo KaQ>o V¶ma H$aVo. dmñn ‘Yw‘mer hr
VrMo Mmio ( hive) ^rVrda ‘m{VMm dmna
H$éZ ~m§YVmV.

AmH¥$Vr -12  ñH«$~O¶ númrAmH¥$Vr -12  ñH«$~O¶ númrAmH¥$Vr -12  ñH«$~O¶ númrAmH¥$Vr -12  ñH«$~O¶ númrAmH¥$Vr -12  ñH«$~O¶ númr
ñd«~O¶ ZmdmMm númr hm Amnco AÞ

cndwZ R>odVmo. na§Vw Ë¶mMo XþX}d Ago AgVo
H$s, Vmo Ooìhm cn{dcoco AÞ Xwgè¶mM ñd«~O¶
númmìXmao Mmoacoco AgVo. n«¶moJm Z§Va Ago
{gÜX Pmco H$s, ñd«~O¶ númr hm Amnco AÞ
Xþgè¶m númmg‘mao cn{dVo. H$mhr doim Z§Va
Ago cúmmV ¶oVo H$s, Xþgam {Z¶moOZ H$éZ Vo
AÞ MmoéZ KoV AgVmo.

{VMo nmoio ~m§YÊ¶mgmR>r ‘mVrMm Cn¶moJ
H$aVo. Oa ‘mVr H$moaS>r Agoc Va Ë¶m ‘mVrV
nmÊ¶mMo W|~ Q>mHw$Z ‘mVr Amocr H$aVmV. Oa
Vr ‘mVr Amocr Agob Va Vrcm WmoS>r doi
hdm ImD$ XodwZ nmoio ~Z{dÊ¶mgmR>r Ë¶m ‘mVrMo
Jmoio V¶ma H$aVmV. Z§Va Vo AÞmMm emoY
KoVmV. gd©gmYmaUnUo Xþgè¶m cmì¶m©‘Ü¶o Ë¶mMo
{df gmoSw>Z Ë¶mMo AÞnXmW© åhUwZ Jmoim H$aVmV
Am{U Ë¶m§Zm Ë¶mÀ¶m nomù¶m ‘Ü¶o R>odVo. dmñn
‘mer Ë¶m AÞ nXmWm©da A§S>r KmcVmV. ho Oo
dmñn ‘Ú‘merÀ¶m cmdm©Mo AÞ åhUwZ dmnaVo.
àmÊ¶mÀ¶m hþemar {df¶ H$mhr à¶moJ:àmÊ¶mÀ¶m hþemar {df¶ H$mhr à¶moJ:àmÊ¶mÀ¶m hþemar {df¶ H$mhr à¶moJ:àmÊ¶mÀ¶m hþemar {df¶ H$mhr à¶moJ:àmÊ¶mÀ¶m hþemar {df¶ H$mhr à¶moJ:

Mcm, cmoH$ {dídmg H$aoc [H§$dm Zmhr.
na§Vw YmoH$m XoUo ImoQ>o ~mocUo, cndwZ R>odUo, ho
XoIrc ñdV:cm OmUwZ KoÊ¶mgmR>r JwU d¡{eï>¶o
Amho. Xþgè¶m eãXmV gm§Jm¶Mo åhUOo AmnU
Ago åhUw eH$Vmo H$s, Vw‘À¶m {df¶r Xþgao
H$m¶ {dMma H$aVmV Vo Vwåhmcm ‘m{hV AgVmV
Am{U Amnë¶mcm Xþgè¶m {df¶r åhUwZM
Xþgè¶m§Zm JmoYim§V Q>mH$Ê¶mgmR>r Vwåhr Ago
H$mhr H$am qH$ Ë¶mMm A§XmO H$moUmcm cmJUma
Zmhr. ’$º$ ‘Zwî¶M n«dV©Z H$arV AgVmV.

AmH¥$Vr -13  ImaAmH¥$Vr -13  ImaAmH¥$Vr -13  ImaAmH¥$Vr -13  ImaAmH¥$Vr -13  Ima
Ima gwÜXm {VMo AÞ EH$m AmH$f©H$ ŵai

nÜXVrZo cn{dV AgVo. ho Zoh‘r Aem nÜXVrZo
dmJV AgVo H$s, H$moUrVar Ë¶m§Mo AÞ Mmoaë¶mMm
à¶ËZ H$arV Amho. Xþgè¶m§Zm ’$g{dÊ¶mgmR>r
Vo ~è¶mM {R>H$mUr ^moHo$ H$éZ Ë¶m {R>H$mUr
nmZmZo PmHw$Z R>odVmV. ~è¶mM ^moH$m‘Ü¶o
H$moUË¶mM àH$maMo AÞ ZgVmV. Aem àH$mao
Vo Xþgè¶m§Zm ’$g{dVmV d Ë¶m§Zm {dídmg
H$aÊ¶mg ^mJ nmS>VmV H$s ¶m ^moH$m‘Ü¶o AÞ
cn{dcoco AgVo.

AmH ¥ $V r -11 dmñn ‘Y‘mer VrM o  KaQ > o  ~ m §YVm §Z mAmH ¥ $V r -11 dmñn ‘Y‘mer VrM o  KaQ > o  ~ m §YVm §Z mAmH ¥ $V r -11 dmñn ‘Y‘mer VrM o  KaQ > o  ~ m §YVm §Z mAmH ¥ $V r -11 dmñn ‘Y‘mer VrM o  KaQ > o  ~ m §YVm §Z mAmH ¥ $V r -11 dmñn ‘Y‘mer VrM o  KaQ > o  ~ m §YVm §Z m
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Oa AmnU ¶wº$sdmXmMm {dMma Ho$ë¶mg
AmnU Z¸$s S>m°ë’$rZ AmR>dVo. S>më’$rZcm
VH©$emóm {df¶r Iwn {dMma eº$s AgVo.

h‘m}Z ZmdmÀ¶m emókm§Zr {gÜX H$éZ
XmI{dco. h‘m}Z ¶m emóm§kmZr hdmB© ~oQ>mdarc
H$mdmcmo( Kavalo ) pñWV ~m°grZ gñVZYmar
à¶moJemioV Mma ~mQ>cZmoO S>mc{’$ZMm Aä¶mg
Ho$cm. EcoZ, {hßnmo, A¸$sH$mo‘moB, ’$mo{Z³g
Aer Zmdo {Xbr.

AmH¥$Vr 14 -S>m°ë’$sZ IoiVm§ZmAmH¥$Vr 14 -S>m°ë’$sZ IoiVm§ZmAmH¥$Vr 14 -S>m°ë’$sZ IoiVm§ZmAmH¥$Vr 14 -S>m°ë’$sZ IoiVm§ZmAmH¥$Vr 14 -S>m°ë’$sZ IoiVm§Zm
Ë¶mÀ¶m Aä¶mgmìXmao Ë¶mZo Ago g‘OwZ

KoVco H$s, S>mc’$sZ {VMo Zmd cúmmV R>odw
eH$Vo. Am{U Ë¶m§Zm ̂ anwa gamd Am{U à{eúmU
{Xë¶mg Vo g§Ho$Vr¶ ̂ mfm gwÜXm g‘Ow eH$VmV.
Am{U ³crñQ> g§Ho$VrH$ ^mfm ‘Ü¶o CÎma XoD$
eH$Vo. CXm. ~§X ‘wÇ>r ho "Q>~' Xe©{dVo.
C§Mmdcoë¶m ~mhþZo M|Sw> Xe©{dVo Am{U EH$
hmV C^m Ho$ë¶mg "BH$S>o AmU' Ago Xe©{dVo.
ho gd© A{^Z¶ S>më’$sZ g‘OwZ KoVmV. Oa
AmnU darc gd© A{^Z¶ EH$m H«$‘mZo Ho$ë¶mg
S>më’$sZ Q>~ ‘YwZ M|Sw> AmUwZ XoD$ eH$Vo. Oa
AmnU hm A{^Z¶ CcQ> H«$‘mV Ho$ë¶mg S>m°ë’r$Z
Ë¶m Q>~‘Ü¶o M|Sw> ’oHw$ eH$Vo.

Vo Ë¶mVrc Zmdo {e{Q>À¶m cm§~ d AmIwS>
AmdmOmZo AmoiIw eH$Vo. doJdoJù¶m {eQ>rMm
AmdmO Vo Am oiIw eH$V o. Oa {deof
AmdmOmÀ¶m {eQ>rZo S>më’$sZcm ~mocmdco AgVm.
gd© S>m°ë’rZ {VWoM Wm§~Vrc Am{U Vo {deof
AmdmOdmcr S>m°ë’$sZ Vw‘À¶m H$S>o ¶oB©c.

Xþgao AmíM¶©OZH$ dVw©UwH$ emoYwZ H$mT>cr.
Vr åhUOo Eco³g (Alex) ¶m Am{’«$Ho$À¶m
H$aS>çm a§JmMm nmonQ>m {df¶r 1977 ‘Ü¶o EodoarZ
noßnoa~J© (Evirin Pepperberg ) ¶m§Zr EH$

nmonQ> AmUwZ Ë¶mcm {eH${dco. hiw hiw Ë¶mZo
Ë¶mcm Odinmg 100 noúmm OmñV eãX
{eH${dco. Z§Va Ë¶mZo ¶meãXmMr aMZm Aem
àH$mao Ho$cr H$s Ë¶m‘wio Eco³g ñdV: Ë¶mMo
dm³¶ V¶ma Ho$co. H$mhr {XdgmZ§Va Ë¶mZo
Eco³gcm EH$m {ndir dmQ>r Am{U Xþgar {ndir
~er XmI{dcr. Ë¶m XmoKm§‘Yrc  g§dmX Agm
Amho.
~J©~J©~J©~J©~J©: H$m¶ g‘mZVm Amho?
Eco³gEco³gEco³gEco³gEco³g: a§J
~J©~J©~J©~J©~J©: H$m¶ ’$aH$ Amho?
Eco³gEco³gEco³gEco³gEco³g: AmH$ma

AmH¥$Vr 15 Am’«$sH$Z nmonQ>AmH¥$Vr 15 Am’«$sH$Z nmonQ>AmH¥$Vr 15 Am’«$sH$Z nmonQ>AmH¥$Vr 15 Am’«$sH$Z nmonQ>AmH¥$Vr 15 Am’«$sH$Z nmonQ>
¶mn«‘mUo XmoKm§‘Yrc chmZmVcr chmZ

g‘mZVm d ’$aH$ (a§J, Ñî¶ Am{U AmH$mamMr)
AmoiIw eH$Vmo. Vmo Amnë¶m JQ>mVrc Xþgè¶m
nmonQ>m§Zm {eH${dÊ¶mMm n«¶ËZ H$arV AgVmo.
Ooìhm Vo MwH$sMo CƒmaU H$aVmV Voìhm Ë¶m§Zm
"p³c¶a' Aer gwMZm XoVmo.

¶m {edm¶ EH$ {d{MÌ åhUOo ho H$s,
Vo g§ncm " ~°Zar' åhUwZ CƒmaVmV. H$maU ho
M{dcm Ho$ir gmaIo {Xgm¶cm ‘moR>çm MoargmaIo
{XgVmV. Ago Zmd XoUo åhUOo Ë¶mMo ^mfo
‘Yrc Agcoco g¥OZmË‘H$VoMo {ZXe©Z hmo¶.
Eco³g ‘¥Ë¶ AJmoXa Ë¶mZo gmV n¶ªVMo nmT>o
nmR> Ho$co hmoVo.
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‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2
àmUr OJVmV àË¶oH$ àmUr hm Amnë¶m

àdV©ZmVwZ AmnAmnë¶m ~wÜXrMo hþemarMo àXe©Z
H$arV AgVmV. àmUr gwÜXm Ë¶m§ZVa {^Vr,
amJ, ZmamOr ¶m gma»¶m Ë¶mÀ¶m ^mdZm ì¶º$
H$aVmV. ¶m doJdoJù¶m ^mdZmMr ‘m{hVr
{‘i{dÊ¶mgmR>r Vwåhr nmicoë¶m Hw$Í¶mMo
{Z[aúmU H$am. g§Ü¶mH$mir eoVmVwZ Jm¶ Kar
Amë¶mZ§Va Vr Amnë¶m dmgamcm {VÀ¶m {O^oZo
MmQ>V AgVo. ¶m nmgwZ Amnë¶mcm JmB©Mo {VÀ¶m
dmgam~Ôc Agcoco ào‘, AmnwcH$s {XgwZ ¶oVo.
¶m àH$maMo àdV©Z Amnë¶mcm Xþgè¶m àmÊ¶mV
gwÜXm {XgwZ ¶ooVo.

gmnmZo Mo {hñgñg... Hw$Í¶mMo ^w§H$Uo, ‘w„m
Sw>H$amÀ¶m A§Jmdarc H$S>H$ H$mQ>çm gmaIo C ô am{hcoco
Ho$g, Q>mñ‘rZr¶ S>odr àmÊ¶m§À¶m earamVwZ ¶oUmao KmU
dmg Ë¶m§Mo eÌwnmgwZ g§aúmU H$aVmV.

   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$m¶?
H$mhràmUr Amnë¶m ñdV:Mo eÌwnmgwZ

aúmU H$aÊ¶mgmR>r Ë¶m§À¶m earamVwZ ’$ma
XþJY© ~mhoa Q>mH$V AgVmV. àmUr OJmV
Q>mñ‘mZr¶m S>odrc hm gdm©V ~oH$ma XþJ©Y
gmoS>Umam àmUr Amho. Xþgam XþJ©Y AgUmam
{H$Q>H$ {~Q>c hm gwÜXm Amnë¶mcm n[aMrV
Amho. ¶mcm ~m|~S>u¶a {~Q>c Ago åhUVmV.

Vw‘À¶m n[agamVrc H$moUË¶mhr EH$m
àmÊ¶mMr {ZdS> H$éZ Vo Imcrc n[añWrVrV
H$em àH$mao àdV©Z H$aVmV.
1. àmÊ¶m§Mo Zmd:
2. Vo H$moUË¶m {R>H$mUr amhVo.
3. Ë¶mZo Ë¶mMo KaQ>o H$go ~m§Yco.
4. AÞ Jmoim H$aÊ¶mMr nÜXV/^úm
5. ~mø JwUY‘©
6. ^mdZm

Am§ZX, Xþ:I, {^Vr, YmoH$m, ^m§S>U,
ñdV:Mr H$miOr KoUo, {ncm§Mr H$miOr KoUo,

7. JQ> àdV©Z
Vwåhr Ho$coë¶m {Z[aúmUmMr Zm|X Vw‘À¶m

dJm©V àX{e©V H$am.
AZoH$ n[apñWVrV àmUr Amnë¶m gmaIoM

àdV©Z H$arV AgVmV. O¡{dH$ {^ÞVoMo g§dY©Z
H$aÊ¶mgmR>r àmÊ¶m§Mo àVd©Z g‘OwZ KoUo ho
’$ma ‘hËdmMo Amho. ‘mZd OmVr emó åhUOo
àmÊ¶m§À¶m àdV©ZmMm {dkmZmË‘H$ Am{U
Ü¶o¶mË‘H$ Aä¶mg hmo¶. ‘mZdOmVremó ho
àmUr emñÌmMm Cn{d^mJ Amho. Z¡g{J©H$
n[apñWVr ‘Ü¶o àmÊ¶m§À¶m n«dV©ZmMm àH$me
Q>mH$Ê¶mgmR>r ‘mZdOmVr emó ‘hËdmMo Amho.
ho à¶moJemio¶ {dkmZ Am{U úmoÌñWm¶r {dkmZ
¶m§À¶m ‘oi Amho VgoM MoVmearaaMZm n¶m©daU
emñÌ Am{U CÎH«$m§Vr ¶m§À¶mVrc ÑT> g§~§Y
hmo¶ ‘mZdOmVremó( Ethology ) ho 1930
‘Ü¶ o  S >M Ordemók {ZH $ m oc mg
qQ>~aOZ(NIKOLAS TINBERGEN ) Am{U
AmñQ ´ > r¶Z {Odmemók H$m oZmS > © cm °a § og
(KONRAD LORENZ ) Am{U H$mc©dmZ {’«$M
( KARLVON FRISCH.) ¶m§À¶m H$m¶m©Zo gwé
Pmco. Ë¶m§Zm àmÊ¶m§À¶m g§~§Yr H$m¶© Ho$ë¶m~Ôc
1973 ‘Ü¶o Zmo~oc nm[aVmofrH$ {‘imco.

 ghO àdV©Z, à{V{já, N>mn nmS>Uo,
{Z¶‘~ÜXVm, AZwH$aU

¶m {H$Q>H$mÀ¶m earamV hm¶S´>mo¹$sZmZ Am{U
hm¶S´>moOZna Am³gmB©S> ¶m XmoZ agm¶ZmMm
gmR>m AgVmo. Ooìhm Ooìhm {~Q>acm YmoH$m
OmZdVmo Voìhm ho agm¶Z H$mhr {dH$amgmo~V
{‘giwZ Ë¶m ÐmdUmg Ja‘ H$aVo Á¶m‘wio
earamVwZ XþJªY ¶oD$ cmJVmo.

AmH¥$Vr -16 (A)AmH¥$Vr -16 (A)AmH¥$Vr -16 (A)AmH¥$Vr -16 (A)AmH¥$Vr -16 (A)
Q>mñ‘m{Z¶m S>o{dcQ>mñ‘m{Z¶m S>o{dcQ>mñ‘m{Z¶m S>o{dcQ>mñ‘m{Z¶m S>o{dcQ>mñ‘m{Z¶m S>o{dc

AmH¥$Vr -16 (~)AmH¥$Vr -16 (~)AmH¥$Vr -16 (~)AmH¥$Vr -16 (~)AmH¥$Vr -16 (~)
~mo~mS>u¶a {~Q>c~mo~mS>u¶a {~Q>c~mo~mS>u¶a {~Q>c~mo~mS>u¶a {~Q>c~mo~mS>u¶a {~Q>c
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àmUr doJdoJio àdV©Z H$arV AgVmV.
n¶m©daUmVrc BVa g{Odmgmo~V, nmÊ¶mVrc EH$‘oH$mgmo~V KS>Umè¶m nañna {H«$¶m§Mm
emñÌr¶ Aä¶mg åhUOoM àmÊ¶m§Mo àdV©Z hmo¶.
gmYZm§Mm emoY Am{U Ë¶m nmgwZ ~Mmd, eÌwËd Q>miUo, àOZmZmgmR>r {déÜX qcJr Mr
{ZdS> Ë¶m§À¶m ZdOmV {ncm§Mr H$miOr KoUo BË¶mXr ho gd© àmUr àdV©ZmMo CXm. AmhoV.
emñÌkmZr àmÊ¶m§À¶m àdV©ZmMo doJdoJio Mma àH$ma gm§JrVco Amho Vo åhUOo. ghO
àd¥Îmr, N>mn gmoS>Uo, {Z¶‘~ÜXVm Am{U AZwH$aU hmo¶.
‘mZdr dV©Z ’$ma OQ>rc AgVmV H$maU AmnU Amnë¶m dV©Zmda Vm~m R>odVmo ho
Amnë¶mcm Ë¶mMr OmUrd AgVo.
àmÊ¶m§À¶m àdV©ZmMm {Z¶§ÌrV n[apñWVrV Am{U Ë¶m OmJr/joÌmV n[aúmU H$aVm ¶oVo.
àmÊ`m§À`m dmJUyH$sMm Aä`mg H$aUmè`m emómg BWm°cm°Or åhUVmV.

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

1. à{V{já {H«$¶oMm H$m¶ ’$m¶Xm AgVmo? (AS1)
A) hr {eH$ë¶mda OmD$ eH$Vo ~)àË¶oH$ doir hr doJdoJù¶m n«H$mao KSV AgVo.
H$) hr {eH$Ê¶mMr JaO ZgVo S>)¶m n¡H$s Zmhr.

2. Oa C§Xamcm qnOè¶m‘Ü¶o EH$ R>am{dH$ OmJoV Joë¶mda {dÚwVMm Y¸$m {Xcm AgVm. Vmo
Zoh‘r Ë¶m {R>H$mUr OmÊ¶mMo Q>miVmo. ¶mMo H$maU H$m¶? (AS1)
A) AZwH$aU ~) {Z¶‘~ÜXVm H$) ghO àdV©Z S>) N>mn gmoS>Uo

3. YS>çmV {eH$coë¶m gd© Mma àH$maÀ¶m àdV©ZmMo ¶mo½¶ CXmhaUmìXmao dU©Z H$am? (AS1)
4. ’$aH$ ñnï> H$am. (a) AZwH$aU Am{U N>mn gmoS>Uo. (b) ghO àd¥Îmr Am{U {Z¶‘~ÜXVm
5. ‘mZdr àdV©Z ho Xþgè¶m àm§Ê¶m§À¶m àdV©Zm noúmm doJio H$go AgVmV ho CXmhaUmìXmao

g‘OmdwZ gm§Jm? (AS1)
6. ‘w§½¶mÀ¶m EH$m am§JoV {Z[aúmU H$am. ¶mdoioV XmoKo EH$‘oH$m§gmo~V ~mocV g§gJ©OÝ¶m{df¶r

‘m{hVr XoVmV. Vw‘À¶m {eúmH$m§Zm {dMmam H$s, Vo H$go g§~§Y gmYco Am{U Ë¶mda EH$
[Q>n {chm. (AS4)

7. "" àmÊ¶m§Mo àdV©Z g‘OwZ KoVë¶mZo Ë¶m§À¶m ~Ôc gH$mamË‘H$ Ñï>rH$moZ {Z‘m©U homVmo''
¶m {dYmZmMo Vwåhr H$go g‘W©Z H$amc? CXmhaUmgh g‘mOmdwZ gm§Jm? (AS6)

8. {MÌmH$S>o nhm. àmUr Ë¶m§À¶m ~mim§Mr H$miOr KoÊ¶mMm ñd^md Vwåhmcm
H$gm dmQ>cm Vwåhr H$Yr Aem àH$maMr n[apñWVr Vw‘À¶m n[agamV ~KrVcr
H$m¶. Vw‘À¶m ñdV:À¶m eãXmV dU©Z H$am? (AS7)

9. ZJ_mZo ~XH$mMo A§S>o H$m|~S>rÀ`m A§S>çmgmo~V C~dco. {n„o A§S>çm~mhoa
Amë`mda Vo H$m§§o|~S>rcmM AmB© g_Ow cmJco.`m dmJUwH$sMo H$em àH$mao dU©Z H$amc?

10. àmUr {d{dY àH$maMr dmJUwH$ H$m Xe©{dVmV?
11. Vw_À`m n[agamVrc {d{dY àmÊ`m§À`m dmJUyH$sMo {Z[aúmU H$am? `m gmR>r 10 {XdgmMm

AdYr ¿`m. Z§Va àH$ën H$m`m©Mm Ahdmc gmXa H$am?
12. qMnmPr Am{U _mH$S>mÀ`m dmJUwH$sMo âcmo MmQ>© V`ma H$am.

Aä¶mgmV gwYmaUm H$é ¶mAä¶mgmV gwYmaUm H$é ¶mAä¶mgmV gwYmaUm H$é ¶mAä¶mgmV gwYmaUm H$é ¶mAä¶mgmV gwYmaUm H$é ¶m
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AmnUmg {d{dY àH$maMo Amhma nXmWm©Mr
JaO AgVo ho AmnU 6 ì¶m dJm©Vrc YS>çmV
{eH$cmo. AmnU Jhþ, Vm§Xþi, Xmir, nmcH$,
‘|Wr Aem àH$maMo Amhma nXmW© d BVa nXmW©
^moOZmV ImVmo. ¶m ~amo~a ‘mgmhma ‘mgo,
A§S>r, " dZñnVr‘Ü¶o nmofU' ¶m YS>çmV
"AmhmamMr gmIir' hm {df¶ MMm© H$arV
AgVm§Zm emH$mhmar d ‘mgmhmar Amhma gwÜXm
dZñnVrer {ZJS>rV AgVmV Ago {eH$cmo.

Vw‘À¶m Kar ‘{hÊ¶m‘Ü¶o {H$Vr YmÝ¶ cmJVo
¶mMm A§XmO cmdy$ eH$Vm H$m?
Vo YmÝ¶ {nH$Ê¶mgmR>r {H$Vr ‘{hZo Amdí¶H$
AmhoV gm§Jw eH$mc H$m¶?
 Mma ì¶ºrMo Hw§$Qw>§~ AgUmè¶m§Zm ‘{hÊ¶mcm

50 {H$cmo J«°‘ YmÝ¶ cmJVo. qH$dm 600 {H$cmo
J«‘‘ Vm§Xþi cmJVo. VodT>r gmi {nH${dÊ¶mgmR>r

gw‘mao 104 Mm¡.‘r. O‘rZ cmJVo. ¶m Zwgma
V w‘À¶m H w $ Q w > §~ mcm cmJUmè¶m Vm §X þi
CËnmXZmgmR>r {H$Vr O‘rZ cmJoc? Og Ogo
Hw§$Qw>§~mVrc gXñ¶m§Mr g§»¶m dmT>V Vgo Vgo
AmhmamMr Amdí¶H$Vm à‘mU gwÜXm dmT>Vo.
Oa Amdí¶H$ à‘mU gwÜXm dmT>Vo. Oa Amdí¶H$
Amhma YmÝ¶mMo CËnmXZ Pmco Zmhr Va AÞmMm
XþîH$mi nS>Vmo. Amnco XoemMr cmoH$g§»¶m
{Xdgo{Xdg dmT>V Amho ho AmnU OmUVmM.
AÞ YmÝ¶mMo gÜ¶mMo CËnmXZ dmT>Ë¶m
cm|H$g»¶ocm nwaoc H$m¶? Á¶m XamZo cmoH$g§»¶m
dmT>V Amho Ë¶mM XamZo AÞ YmÝ¶mMo CËnmXZ
hmoV Amho H$m¶? Imcrc H$m¶©H¥$Vr H¥$Vr H$éZ
Aem H$hr àíZmM§r CÎmao emoYw ¶m.

Imcrc V³Ë¶mV XeH$ dfm ©Vrc
cmoH$g§»¶ooMr dmT> Am{U AÞYmÝ¶m§Mo CËnmXZ
{Xcoco Amho. Imcrc Vº$m H$miOrnwd©H$ dmMwZ
àíZm§Mr CÎmao Úm.

Vº$m:1 cmoH$g§»¶m dmT>rMm Xa Am{U AÞ YmÝ¶mMo CËnmXZVº$m:1 cmoH$g§»¶m dmT>rMm Xa Am{U AÞ YmÝ¶mMo CËnmXZVº$m:1 cmoH$g§»¶m dmT>rMm Xa Am{U AÞ YmÝ¶mMo CËnmXZVº$m:1 cmoH$g§»¶m dmT>rMm Xa Am{U AÞ YmÝ¶mMo CËnmXZVº$m:1 cmoH$g§»¶m dmT>rMm Xa Am{U AÞ YmÝ¶mMo CËnmXZ

XeH$XeH$XeH$XeH$XeH$ cmoH$g§»¶oMrcmoH$g§»¶oMrcmoH$g§»¶oMrcmoH$g§»¶oMrcmoH$g§»¶oMr AÞYmÝ¶mMoAÞYmÝ¶mMoAÞYmÝ¶mMoAÞYmÝ¶mMoAÞYmÝ¶mMo  à‘mU(à‘mU(à‘mU(à‘mU(à‘mU(Ratio)))))
 dmT> dmT> dmT> dmT> dmT> CËnmXZCËnmXZCËnmXZCËnmXZCËnmXZ

1961-1971 2.4 2.83      1.18
1971-1981 2.23 1.8      0.80
1981-1991 2.16 3.13      1.45
1991-2001 1.95 1.1      0.56
2001-2011 1.65 1.03      0.62

eoVr CËnmXZmV dmT> H$aUo - EH$eoVr CËnmXZmV dmT> H$aUo - EH$eoVr CËnmXZmV dmT> H$aUo - EH$eoVr CËnmXZmV dmT> H$aUo - EH$eoVr CËnmXZmV dmT> H$aUo - EH$
AmìhmZAmìhmZAmìhmZAmìhmZAmìhmZ

YS>mYS>mYS>mYS>mYS>m
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H$moUË¶m XeH$mV cmoH$g§»¶m dmT> gdm}ƒ
Amho?
H$moUË¶m XeH$mV AÞYmÝ¶mMo CËnmXZ
gdm©YrH$ Amho?
V³Ë¶mV H$moUVm ‘moR>m ^oX nhm¶cm
{‘imcm?
Á¶m à‘mUo cmoH$g§»¶m dmT>V Amho Ë¶mM
à‘mUmV AÞYmÝ¶mMo CËnmXZ dmT>V Amho
H$m¶?
H$moUË¶m XeH$mV AÞYmÝ¶mMo CËnmXZ
cmoH$g§»¶mcm nwaogo ZìhVo? AÞYmÝ¶ cmoH§$mZm
nwaogo Zgoc Va H$m¶ hmoB©c?
gZ 1991-2001 ¶m XeH$mV cmoH$g§»¶oÀ¶m
VwcZoV AÞYmÝ¶mMo CËnmXZ AY} hmoVo?
CËnmXZ H$‘r Agcoë¶m XeH$mg H$m¶
åhUVm ¶oB©c?
cmoH$g§»¶m dmT>rZwgma AÞYmÝ¶mMo CËnmXZ

dmT>{dUo ho Amnë¶mg g‘moaMo AmìhmZ Amho.
Amhma YmÝ¶mMo CËnmXZ dmT>{dÊ¶mgmR>r Amnco
eoVH$ar {Za§Va l‘ H$arV AmhoV.

    AÞ YmÝ¶mÀ¶m A{YH$ CËnXÞmgmR>r
Vw‘À¶m gwMZm/g„o {chm.

………………………………………………..…………………………………………………..
………………………………………………..…………………………………………………..
………………………………………………..…………………………………………………..
………………………………………………..…………………………………………………..

     Vw‘À¶m dJm©Vrc {‘Ìmgmo~V Vw‘Mo {dMma
‘m§S>m. gm‘mÝ¶nUo {Xcoë¶m gëë¶m§Zm /
gwMZm§Zm Vw‘À¶m V³Ë¶mV {chm.

‘mZdmgmR>r VgoM BVa àmÊ¶m§Zm
OJÊ¶mgmR>r AÞmMr Amdí¶H$Vm AgVo.
nwîH$ieo àmUr, nmird àmUr Amnë¶m gmo~V
amhVmV. åhUwZ AmnU Ë¶m§Zm Amdí¶H$
Agcoë¶m YmÝ¶, JdV nwamd¶mMo AgVo.

¶m YS>çmV AmnU AÞYmÝ¶mÀ¶m qnH$m§Mo
A{YH$ CËnÞ KoÊ¶mgmR>r Cn¶moJr {d{dY
nÜXVrMm Aä¶mg H$é ¶m. {nH$m§À¶m CËnÞmV
gÜ¶mÀ¶m n«JVr~Ôc ~mocVm§Zm ¶mo½¶ CXmhaU
XoD$Z dU©Z H$aUo Amdí¶H$ Amho. CXmhaUmW©
JìhmMo {nH$ KoVm§Zm PmS> Iwn dmT>co Am{U
Ë¶mV {~¶m§Mo CËnÞ ¶mo½¶ Zgoc Va AmnU
H$m¶ åhUVmo? {nH$ Mm§Jco {nH$co åhUw eH$Vmo
H$m? {nH$mVwZ Amnë¶mcm Amhma åhUwZ Cn¶moJr
nS>Umè¶m AË¶§V Amdí¶H$ ̂ mJmMo CËnÞ OmñV
KoVco VaM AmnUmg cm^ Xm¶H$ AmhoV.

Mcm AmVm AÞYmÝ¶mM o  CËnÞ
dmT>{dÊ¶mda MMm© H$é ¶m.

H$moUË¶mhr EH$m KQ>H$m‘wio eoVrMo CËnÞ
dmTw> eH$V Zmhr. Va gd© KQ>H$mÀ¶m g§¶moJmZo
CËnÞ dmT>Vo. Ë¶mn¡H$s H$mhr KQ>H$ åhUOo noacoco
{~O, ‘mVrMm JwUY‘© OcqgMZmMr gmo¶
nÜXV Am{U IV dmVmdaU, JdVmMr dmT>
BË¶mXr.

AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1
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darc gd© KQ>H$m§Mm ‘H$mÀ¶m {nH$mda H$gm à^md nS>Vmo. ¶mMo à¶moJmZo {Z[aúmU H$éZ
Imcrc V³Ë¶mV Zm|X Ho$cr Amho.

{d{dY nÜXVrÀ¶m Adc§~ Ho $ë¶mZ o
AÞYmÝ¶mMo CËnÞ H$em n«H$mao dmT>Vo ¶m
V³Ë¶mìXmao H$iVo. CXmhaUmW© ¶mo½¶ doioda
{nH$ KoVë¶mZo à{Vho³Q>a 5830 {H$cmo J«‘ CËnÞ
hmoVo. Oa ¶mo½¶ doioda {nH$ Z KoVë¶mZo 3,400
{H$.J«. CËnÞ Pmco. åhUOo 2,430 {H$.J«.
à{V ho³Q>a CËnÞ H$‘r hmoVo. eoVrMr H$m‘o
¶mo½¶ doioda Ho$ë¶mZo CËnXZmV ’$aH$ AmUVm
¶oVmo.

darc V³Ë¶mV àË¶oH$ nÜXVrV hmoUmao
{hemo~ H$éZ n¥ï>r V³Ë¶mV {chm.

{d{dY àH$maÀ¶m {nH$mÀ¶m CËnÞmda H$mhr
KQ>H$m§Mm à^md nS>Vmo ho AmnU {eH$cmo. Jhþ,
‘H$m gma»¶m {nH$m‘Ü¶o A{YH$ CËnÞ KoÊ¶mgmR>r
dZñnVrMo nmofU ZmdmÀ¶m YS>çmV H$m¶
{eH$cmV ¶mMo dU©Z H$am.

AmVm {d{dY KQ>H$ dZñnVrV A{YH$ CËnÞ
KoÊ¶mgmR>r H$go H$maUr ŵV R>aVmV ¶mMr ‘m{hVr
KoD$ ¶m.

Vº$m 2Vº$m 2Vº$m 2Vº$m 2Vº$m 2
nÜXVnÜXVnÜXVnÜXVnÜXV CËnÞCËnÞCËnÞCËnÞCËnÞ cm^cm^cm^cm^cm^

{H$.J./ho³Q>a
noaUrMm H$minoaUrMm H$minoaUrMm H$minoaUrMm H$minoaUrMm H$mi
nmdgmim gwé Pmë¶mda EH$ ‘{hÊ¶mZ§Va 3,400
nmD$g nS>ë¶m ~amo~a 5,830 2,430

{ZUuV ñWir dmT > {dc o ë¶ m Pm § S > mM r g § § »¶ m{ZUuV ñWir dmT > {dc o ë¶ m Pm § S > mM r g § § »¶ m{ZUuV ñWir dmT > {dc o ë¶ m Pm § S > mM r g § § »¶ m{ZUuV ñWir dmT > {dc o ë¶ m Pm § S > mM r g § § »¶ m{ZUuV ñWir dmT > {dc o ë¶ m Pm § S > mM r g § § »¶ m 19,800
à{V ho³Q>a úmoÌmV Pm§S>mMr g§»¶m 4,100 39,600
à{V ho³Q>a úmoÌmV Pm§S>mMr g§»¶m 5,130 ……..

qZXUqZXUqZXUqZXUqZXU
EH$Xm 4,040
XmoZXm 5,200 ……..

nmofH$ nXmWm© ©Mm nwadR>mnmofH$ nXmWm© ©Mm nwadR>mnmofH$ nXmWm© ©Mm nwadR>mnmofH$ nXmWm© ©Mm nwadR>mnmofH$ nXmWm© ©Mm nwadR>m
’$m°ñ’$ag Z XoVm 4,570
56 {H$cmo. J«‘ ’$m°ñ’$ag {Xë¶mda 4,660 ……..
Zm¶Q´>moOZ Z XoVm 4,320
78 {H$.J«. Zm¶Q´>moOZ {Xë¶mda 4,900 ……..

AÞ YmÝ¶mMo A{YH$ CËnÞ H$go ¿¶md?AÞ YmÝ¶mMo A{YH$ CËnÞ H$go ¿¶md?AÞ YmÝ¶mMo A{YH$ CËnÞ H$go ¿¶md?AÞ YmÝ¶mMo A{YH$ CËnÞ H$go ¿¶md?AÞ YmÝ¶mMo A{YH$ CËnÞ H$go ¿¶md?
eoVr Imcrc úmoÌ ’$ma H$‘r Amho. AmnUmg

‘m{hVM Amho. A{YH$ CËnÞmgmR>r eoVrImcÀ¶m
O‘rZrMo úmoÌ dmT>dm¶Mo åhQ>ë¶mg O§Jc VmoS>mdo
cmJVo. ¶m‘wio Xþgam àíZ CØdVmo. åhUwZM
AmnU Xþgè¶m n¶m©¶r ‘mJ© emoYwZ H$mT>mdm.
Imcrc {Xcoë¶m H$mhr n¶m©¶r ‘mJm©Zm nmhþ
¶m.
1. eoVrImcÀ¶m O‘rZrMo úmoÌ dmT>{dUo.
2. CncãY eoVrÀ¶m úmoÌmVM A{YH$ CËnÞ

KoUo.
3. A{YH$ CËnÞ XoUmè¶m {nH$ KoVmo.
4.  {‘l {nHo$ KoUo.
5. {nH$ ~XcUo.
6. Aën H$mcrZ {nHo KoUo. (aã~r {nH$)
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darc n¡H$s H$moUVm Cnm¶ ¶mo½¶ d
A{YH$ lo¶ñH$a Agoc ¶mMm {dMma H$am.
aã~r {nH$ Iarn h§Jm‘mVrc {XK©H$mcrZ

d AënH$mcrZ {nH$~Ôc Vwåhr 8 ì¶m dJm©V
{eH$cmV. {XK© H$mcrZ {nH$m§noúmm AënH$m{cZ
{nH$m‘Ü¶o OmñV YmÝ¶ CËnËVr hmoVo.

{nH$ ~XcÊ¶mZo O‘rZrVrc nmofH$ nXmW©
{Q>H$dwZ R>odco OmVmV. {‘l {nH$ KoVë¶mZo
doJdoJir {nHo$ {‘iVmV. VgoM A{YH$ CËnÞ
{‘i{dÊ¶mMr e³¶Vm AgVo.

{nH$mMo A{YH$ CËnÞ KoÊ¶mgmR>r VrZ
nÜXVrMm Adc§~ H$aVmV.
1. A{YH$ CËnÞ XoUmè¶m {nH$mÀ¶m nmUmMr

àJVr (dmT> ) H$aUo.
2. A{YH$ CËnÞ XoUmè¶m eoVr nÜXVrMm

Adc§~ H$aUo.
3.   {nH$mÀ¶m g§aúmUmÀ¶m nÜXVr nmiUo.

A{YH$ CËnÞ XoUmè¶m {nH$m§Mr àJVrA{YH$ CËnÞ XoUmè¶m {nH$m§Mr àJVrA{YH$ CËnÞ XoUmè¶m {nH$m§Mr àJVrA{YH$ CËnÞ XoUmè¶m {nH$m§Mr àJVrA{YH$ CËnÞ XoUmè¶m {nH$m§Mr àJVr
H$aUo.H$aUo.H$aUo.H$aUo.H$aUo.

Vw‘À¶m Kar Agcoë¶m ‘H$mÀ¶m {~¶mMm
AmH$ma, a§J nhm. (‘H$m Zgoc Va Vmo
ImÊ¶mgmR>r H$m {dH$V KoVco Zmhr Vw‘À¶m
AmB©H$Sw>Z ‘m{hV H$éZ ¿¶m) H$mhr {~¶m chmZ
{ndù¶m a§JmÀ¶m AgVmV H$mhr ‘moR>çm d
nm§T>è¶m a§JmÀ¶m AgVmV. ‘moR>çm d nm§T>è¶m
a§JmÀ¶m ‘H$mÀ¶m {~¶m g§H$arV OmVrÀ¶m
AgVrc Ë¶m A{YH$ CËnÞ XoVmV. A{YH$
‘m{hVrgmR>r YS>çm Z§VaMr gwMr Adí¶ dmMm.

  g§H$arV ‘H$m  g§H$arV ‘H$m  g§H$arV ‘H$m  g§H$arV ‘H$m  g§H$arV ‘H$m Xoer ‘H$mXoer ‘H$mXoer ‘H$mXoer ‘H$mXoer ‘H$m

OcqgMZOcqgMZOcqgMZOcqgMZOcqgMZ
Oc qgMZmMm {nH$mÀ¶m CËnÞmda H$em

àH$maMm n«^md nS>Vmo ¶mda à¶moJ H$aÊ¶mV
Amcm Amho. à¶moJ H$aVm§Zm XomZ eoVmV {nH$
KoÊ¶mV Amcr EH$m eoVmcm nm{U XoÊ¶mV Amco
d Xþgè¶mcm nmUr {Xco Zmhr. XmoÝhr eoVtZm
g‘mZ Zm¶Q´>moOZ nmofH$ XoÊ¶mV Amco. ¶m‘wio
XmoÝhr eoVmV Zm¶Q´>moOZMo à‘mU dmT>co ¶m
à¶m oJmMm {ZH$mc Imcrc AmcoImìXma o
Xe©{dÊ¶mV Amcm Amho.

Zm¶Q´>moOZ nwadR>m ({H$.J«. / ho³Q>a)Zm¶Q´>moOZ nwadR>m ({H$.J«. / ho³Q>a)Zm¶Q´>moOZ nwadR>m ({H$.J«. / ho³Q>a)Zm¶Q´>moOZ nwadR>m ({H$.J«. / ho³Q>a)Zm¶Q´>moOZ nwadR>m ({H$.J«. / ho³Q>a)
^anwa nmÊ¶mMm nwadR>m
H$‘r nmÊ¶mMm nwadR>m

AmcoI -1AmcoI -1AmcoI -1AmcoI -1AmcoI -1
darc AmcoI nmhVm OcqgMZmMo {nH$mÀ¶m

CËnmXZmV {H$Vr ‘hËd Amho Vo H$iVo.
g‘mZ Zm¶Q́>moOZ {Xcoë¶m H$moaS>dmhþ Am{U AmocrV

eoVrVrc {nH$mÀ¶m CËnÞmV H$m¶ ’$aH$ Amho?

dZñnVr nmÊ¶mnmgwZ H$m¶ V¶madZñnVr nmÊ¶mnmgwZ H$m¶ V¶madZñnVr nmÊ¶mnmgwZ H$m¶ V¶madZñnVr nmÊ¶mnmgwZ H$m¶ V¶madZñnVr nmÊ¶mnmgwZ H$m¶ V¶ma
H$aVmV?H$aVmV?H$aVmV?H$aVmV?H$aVmV?

gmVì¶m dJm©Vrc "dZñnVr ‘Ü¶o nmofU'
¶m YS>çmV ho {eH$cmoV {H$ dZñnVr ‘wimìXmao
O‘rZrVwZ nmUr emofU H$aVmV. nmUr emofwZ
dZñnVr nmÊ¶mMo H$m¶ H$aVmV? AmnU

CË
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AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2
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AWm©V dZñnVr Oa EH$ {cQ>a nmUr emofU
H$arV Agoc Va ’$º$ EH$ {‘.cr. nmUr
H$m~m}hm¶S´>oQ> V¶ma H$aÊ¶mgmR>r dmnaVo Cacoco
999 {‘.cr. nmUr nmZmìXmao hdoV ~mînr^dZ
hmoVo. ¶m~Ôb A{YH$ ‘m{hVr Vwåhr nwT>À¶m
dJm©V {eH$mb.
nmUr Am{U {nH$mMo CËnÞmVrc g§~§YnmUr Am{U {nH$mMo CËnÞmVrc g§~§YnmUr Am{U {nH$mMo CËnÞmVrc g§~§YnmUr Am{U {nH$mMo CËnÞmVrc g§~§YnmUr Am{U {nH$mMo CËnÞmVrc g§~§Y

Oa dZñnVr ‘wimìXmao emofU Ho$coë¶m
nmÊ¶mMm ’$º$ 0.1 Q>¸$o ^mJM H$m~m}hm¶S´>Q>
V¶margmR>r dmnaV Agoc Va nmÊ¶mMm XþîH$mi
nS>ë¶mZo H$m¶ ’$aH$ nS>Vmo? ¶m JmoîQ>rMm WmoS>m
Imocda {dMma H$é ¶m. Imcrc AmcoI
nm{hë¶mg doJdoJù¶m h§Jm‘mV dZñnVrVwZ
{H$Vr nmUr ~mînr^dZ hmoVo ho H$iVo.

AmcoI -2AmcoI -2AmcoI -2AmcoI -2AmcoI -2

H$moUË¶m ‘{hÊ¶mV dZñnVrVwZ nmÊ¶mMo
OmñV ~mînr^dZ hmoVo darc AmcoI nmhþZ
gm§Jm?
nmdgmù¶mV gwÜXm ~mînr^dZmMo à‘mU
gmaIoM Amho H$m¶?
A{YH$ nmÊ¶mMm dZñnVrda H$m¶ n[aUm‘
hmoVmo?
Mcm EH$ ‘Zmoa §OH$ Jmoï> nmhþ ¶m.

dZñnVrVrc ~hþVoH$ nmUr nmZmìXmao ~mînr^dZ
hmoVo. nmZmda chmZ chmZ gwú‘Xeu {N>Ð
AgVmV Ë¶m§Zm ñQ>mo‘°Q>m/ n§U© a§Yo« åhUVmV.

dZñnVrV wZ nmÊ¶ mM o  ~m în r^dU (‘r.cr. ‘Ü¶ o )dZñnVrV wZ nmÊ¶ mM o  ~m în r^dU (‘r.cr. ‘Ü¶ o )dZñnVrV wZ nmÊ¶ mM o  ~m în r^dU (‘r.cr. ‘Ü¶ o )dZñnVrV wZ nmÊ¶ mM o  ~m în r^dU (‘r.cr. ‘Ü¶ o )dZñnVrV wZ nmÊ¶ mM o  ~m în r^dU (‘r.cr. ‘Ü¶ o )

{eH$cmoV H$s dZñnVr nmUr Am{U H$m~©ZS>m¶
Am³gmB©S> dm¶wcm gw¶©àH$memÀ¶m CnpñWVrV
Om oS >VmV Am{U H$m~m }h > m¶S ´ > o Q >g V¶ma
H$aVmV.ñQ>mM© EH$ àH$maMo H$m~m}hm¶S´>oQg> Amho.
{d{dY àH$maMr gmIa Am{U goë¶wcmoO gwÜXm
H$m~m©ohm¶S´>oQ> AmhoV. 100 J«m‘ nmUr 260 J«m‘
H$m~©ZS>m¶ Am³gmB©S>er {H«$¶m H$éZ 180 J«m‘
H$m~m}hm¶S´>oQ>Mr CËnÎmr H$aVmV Ago n¥ÏWH$aU
(analysis ) H$aÊ¶mV Amco Amho.

nU dZñnVr ‘wimìXmao emofrcoë¶m nwU©
nmÊ¶mMm dmna dZñnVr H$m~m}hm¶S´>oQ> V¶ma
H$aÊ¶mgmR>r H$arV Zmhr. Va ~hþVoH$ nmUr
hdoV dm’$ hmoD$Z OmVo.

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1

EH$ nm°crWrZ ~°J ¿¶m. dZñnVrÀ¶m
nmZmda ~°J PmHw$Z ~mYm. 4-5 nmg VgoM
R>odm. Z§Va {Z[aúmU H$éZ ~Km. nm°crWrZ
~°J‘Ü¶o H$m¶ {Xgoc? Vo Hw$Rw>Z Amco? hm
à¶mooJ {Xdgm Am{U amÌr doJdoJim H$am Am{U
¶m XmoÝhr à¶moJmVrc ’$aH$ Vw‘À¶m dhrV Zmo§Xdm.

AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3
 Oa AmnU nm°cr{WZ ~°J nmZmda ~m§Ycm

Va dZñnVr {H$Vr nmUr hdoV gmoS>Vo ho H$iVo
à¶moJmZo Ago A§XmO cmdÊ¶mV Amcm {H$,
’$º$ emofcoë¶m nmÊ¶mMm ’$º$ 0.1 Q>¸o$M ̂ mJ
H$m~m}hm¶S´>oQ> V¶margmR>r dmnacm OmVmo.
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¶m ñQ>mo‘°Q>m(stomata) ìXmao nmÊ¶mMo ~mînr^dZ
hmoVo. dmVmdaU Ja‘ AgVm§Zm nmÊ¶mMo
~mînr^dZ OmñV homVo ho AmnUmg ‘m{hV
Amho. Aem doir ñQ>mo‘°Q>m ~§X hmoVmo. ¶m‘wio
nmZmVwZ nmÊ¶mMo ~mînr^dZmMo à‘mU H$‘r
hmoVo.

AmH¥$Vr -4 nmZmVrc ñQ>mo‘°Q>mAmH¥$Vr -4 nmZmVrc ñQ>mo‘°Q>mAmH¥$Vr -4 nmZmVrc ñQ>mo‘°Q>mAmH¥$Vr -4 nmZmVrc ñQ>mo‘°Q>mAmH¥$Vr -4 nmZmVrc ñQ>mo‘°Q>m
VII  dJm©V "dZñnVrVrc nmofU' ¶m YS>çmV

dZñnVr H$m~©ZS>m¶ Am³gmB©S> dm¶wMo emofU
H$aVmV ho {eH$cmoV. H$m~©ZS>m¶ Am³gmB©S> dm¶wMo
gwÜXm ¶mM ñQ>mo‘°Q>mVwZ nmZmV {eaVo.

Ooìhm dmVmdaU Ja‘ AgVo Voìhm ñQ>mo‘°Q>m
~§X homVom. Aem doir H$m~©ZS>m¶ Am³gmB©S>
emofUmda H$m¶ à^md nS>Vmo?
H$m~©ZS>m¶ Am³gmB©S>À¶m emofUm~Ôc
Pmë¶mZo dZñnVrÀ¶m dmT>rda H$m¶ à^md
nS>Vmo?
Oa Aem doir PmS>mcm nm{U {‘imco Zmhr
Va Ë¶mMm PmS>mÀ¶m dmT>rda H$gm n[aUm‘
hmoVmo? H$maUo XoD$Z ñnï> H$am.
dZñnVr O‘rZrVwZ WoQ> nmofH$ nXmWm©Mo

emofU H$é eH$V Zmhr. ’$º$ nmÊ¶mV
{daKicoë¶m nmofH$ nXmWm©ZmM dZñnVr emofU
H$é eH$VmV. "dZñnVr noer' ¶mYS>çmV AmnU
“Transportation of substances through
plasma membrane”Aem A§VJ©V dZñnVr
nXmWm©Mo dhZ H$go hmoVo. ho {eH$cmo. xylem
Am{U  phloem dZñnVtZm H$em àH$mao ‘XV
H$aVmV {dMma H$am.

eoVrgmR>r Vw‘À¶m JmdmV nmUr nwadR>çmÀ¶m
H$moUH$moUË¶m gmoB© AmhoV? Ë¶m§Mm eoVH$ar
H$gm dmna H$aVmV?
gmirÀ¶m {nH$mg OmñV à‘mUmV nmUr

nm{hOo. Aem àH$maÀ¶m {nH$m§Mr H$mhr CXmhaUo
XoD$ eH$mc H$m¶? Á¶m {R>H$mUr nmÊ¶mMr
‘w~cH$ gmo¶ Amho. Aem {R>H$mUr gmi, Jhþ
D$gm gma»¶m {nH$mMr eoVr H$aUo ¶mo½¶ AgVo.
Oa Aem {nH$m§Mr eoVr {d{har Am{U ~moadocÀ¶m
nmÊ`mZo Ho$ë¶mg H$m¶ hmoB©c?

Amnë¶m amÁ¶mMo eoVH$ar nmÊ¶mMr gmo¶
Z nmhVm gmi, D$g gmaIo {nH$ KoVmV ¶mMo
H$maU {nH$mMm h‘r Xa Amho. åhUwZM eoVH$ar
OcqgMZmgmR>r, {dÚwV, {H$Q>H$ZmeHo$ Am{U
IVmMm IMuH$ dmna H$aVmV. eoVr úmoÌmMo
H$‘©Mmar ¶m‘wioM nmUr Zgcoë¶m {R>H$mUr
H$moaS>dmhþ {nHo$ (Aé§YVr {nHo$) KoÊ¶mMm g„m
XoVmV. VgoM doJdoJù¶m OcqgMZ nÜXVrMm
Adc§~ H$am¶cm gm§JVmV.

Á¶m qnH$m§Zm H$‘r nmÊ¶mMr Amdí¶H$Vm
AgVo Aem {nH$m§Mr ¶mXr V¶ma H$am.

qR~H$ qgMZ nÜXVrZo nmUr dm¶m OmV
Zmhr. {R>~H$ qgMZ nÜXVrV chmZ chmZ
nmB©nmZo nmÊ¶mMm W§o~m W|~mZo nwadR>m Ho$cm
OmVmo.

              {dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

  Aem àH$maÀ¶m {R>~H$ qgMZmMm
eoVH$è¶m§Zm d {nH$mcm H$em àH$mao
Cn¶moJ hmoVmo?

  dmQ>a eoS> hr à{H«$¶m ^wJ^m©Vrc
nmÊ¶mMr nmVir dmT>drÊ¶mMr
à{H « $¶m Amh o . hr à{H « $¶m
OcqgMZmer H$em àH$mao g§~§YrV
Amho? Vw‘À¶m CÎmamZo g‘W©Z H$am?
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dZñnVr O{‘ZrVwZ nmÊ¶mgmo~V {d{dY
àH$maMo I{ZO cdU nXmW© emofU H$aVmV.
¶mn¡H$s I{ZO cdU OmñV Amdí¶H$ AgVmV.
CXm. dZñnVtZm Zm¶Q´ >m oOZ, ’$m °ñ’$ag,
nmoQ> °{e¶‘ gmaIo cdU A{YH$ à‘mUmV
Amdí¶H$ AgVmV. åhUwZ ¶mg ‘w»¶ ‘mofH$(
Micronutrients)  nXmW© åhUVmV. H$mhr
nmofH$ nXmW© H$‘r à‘mUmV Amdí¶H$ AgVmV.
Ogo Am¶aU, ‘°JZrO, ~moam°Z, qPH$, H$m°na
‘m°cr~S>oZ, ³cmoarZ BË¶mXr ¶§mZm gwú‘nmofH$
nXmW© åhUVmV.

ho gd© nmofH$ nXmW© O‘rZrVwZ {‘iVmV.
{nH${dVm§Zm Vo O‘rZrVwZ emofU H$aVmV.
doJdoJù¶m {nH$ {nH${dV§mZm O‘rZrVwZ
Zm¶Q́>moOZ’$m°ñ’$ag Am{U nmoQ>°{e‘ gmaIo nmofH$
nXmW© H$em àH$mao emofU Ho$co OmVmV. Vº$m
2 ‘Ü¶o nhm.

Vº$m -3 {d{dY {nH$m§ìXmao cdZmMo emofU ({H$cmo J«m_/ hoŠQ>a/h§Jm_)Vº$m -3 {d{dY {nH$m§ìXmao cdZmMo emofU ({H$cmo J«m_/ hoŠQ>a/h§Jm_)Vº$m -3 {d{dY {nH$m§ìXmao cdZmMo emofU ({H$cmo J«m_/ hoŠQ>a/h§Jm_)Vº$m -3 {d{dY {nH$m§ìXmao cdZmMo emofU ({H$cmo J«m_/ hoŠQ>a/h§Jm_)Vº$m -3 {d{dY {nH$m§ìXmao cdZmMo emofU ({H$cmo J«m_/ hoŠQ>a/h§Jm_)

{nH${nH${nH${nH${nH$   à.ho.{nH$mMo CËnmXZ  à.ho.{nH$mMo CËnmXZ  à.ho.{nH$mMo CËnmXZ  à.ho.{nH$mMo CËnmXZ  à.ho.{nH$mMo CËnmXZ ZÌZÌZÌZÌZÌ ’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag’$m °ñ’$ag nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘
gmi 2,240 34 22 67

Jhþ 1,568 56 22 67

V¥UYmÝ¶ 1,792 56 15 146

‘H$m 2,016 36 20 39
D$g 67,200 90 17 202
^wB©‘wJ 1,904 78 22 45

AmnU Ooìhm darc n¡H$s H$moUVohr {nH$
KoVco Va Ë¶mZwgma nmofH$ nXmW© emofco OmVmV.

O‘rZrVrc nmofH$ nXmW©:O‘rZrVrc nmofH$ nXmW©:O‘rZrVrc nmofH$ nXmW©:O‘rZrVrc nmofH$ nXmW©:O‘rZrVrc nmofH$ nXmW©:
{Za§Va {nH$ KoVë¶mZo O‘rZrVrc nmofH$
nXmWm©À¶m à‘mUmV H$m¶ hmoB©c?
Zï> Pmcoco nmofH$ nXmW© nwÝhm O‘rZrcm
H$go {‘iVmV?

Mcm ¶m àíZmcm AmUIr g{dñVa nmhþ
¶m.

O‘rZrV Agcoco nmofH$ nXmW© {nH$
KoVë¶mZo g§nVmV d AZoH$ nÜXVrZo / [aVrZo
PrO ^éZ {ZKVo. {ZgJm©Vrc ^aUo Am{U
gS>Uo hr {Za§Va {H«$¶m‘wio O‘rZrV nmofH$
nXmW© {‘giVmV hr {H«$¶m ’$maM hiwdma hmoVo
åhUwZ Am{W©H$ [aË¶m cm^Xm¶H$ Zmhr. {nH$

H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2

Vw‘À¶m JmdmMm ZH$mem H$mTw>Z JmdmVrc
‘w»¶ nmÊ¶mMo lmoV Ë¶mV XmIdm.
Vob§JmZmÀ¶m ZH$memV ZmJmOw©Z gmJaÀ¶m
Odmha Am{U cmc~hmXþa H$mcì¶mMm ‘mJ©
XmIdm.

dZñnVtZm Amdí¶H$ Agcoco nmofH$dZñnVtZm Amdí¶H$ Agcoco nmofH$dZñnVtZm Amdí¶H$ Agcoco nmofH$dZñnVtZm Amdí¶H$ Agcoco nmofH$dZñnVtZm Amdí¶H$ Agcoco nmofH$
nXmW©nXmW©nXmW©nXmW©nXmW©

AmnUmg Á¶m à‘mUo {d{dY nmofH$ nXmW©
Amdí¶H$ AmhoV. Ë¶mn«‘mUo dZñnVt XoIrb
Amdí¶H$ AgVmV. dZñnVr hdoVrc H$m~©ZS>m¶
Am³gmB©S> dm¶w, O‘rZrVwZ nmUr J«hZ H$éZ
gw¶© àH$memÀ¶m g‘úm H$m~m©ohm¶S´>oQ>g V¶ma
H$aVmV Oho Vwåhmcm ‘m{hV Amho.
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~XcZo, O‘rZrV g§{Ð¶ qH$dm IVmMm dmna
H$aUo ho H¥${Ì‘ à{H«$¶m AmhoV.

Crop rotation(  )
gm‘mÝ¶nUo eoVH$ar eoVmV EH$mM àH$maMo

{nH$ KoV ZmhrV. doJdoJù¶m H$mir doJdoJio
{nH$ {nH${dVmV. AmnUmg ‘m{hV Amho H$r,
XmirMo {nH$  O‘rZrVwZ A{YH$ à‘mUmV nmofH$
nXmW© J«hZ H$aVmV. nU dmQ>mUm, Mdir gmaIo
{nH$ (co½¶w{‘Zogr {nH$) ‘mÌ ¶m noúmm doJio

AmhoV. Vo O‘rZrVwZ nmofH$ nXmW© KoVmV.
VgoM H$mhr nmofH$ nXmW© O{‘ZrV naV gmoS>VmV.
co½¶w‘Zogr Hw§$Qw>§~mVrc {nH$ {nH${dë¶mZo O‘rZrV
Zm¶Q ´ > m oOZ cdU dmT >VmV.åhUwZ Xm oZ
{nH$m§‘Yrc Ago co½¶w‘Zogr {nH$ KoVë¶mg
O‘rZrMr gw{nH$Vm dmT>Vo. ¶m {nH$m§Zm Xþgè¶m
{nH$mV {‘l {nH$ åhUwZ gwÜXm KoVmV.

Zm¶Q´>moOZ, ’$mñ’$ag Am{U nmoQ>°{e¶‘
ho ‘hËdmMo nmofH$ VËd AmhoV.

Mcm Imcrc Vº$m nmhþ ¶m.
nmofH$ nXmW©nmofH$ nXmW©nmofH$ nXmW©nmofH$ nXmW©nmofH$ nXmW© Cn¶m oJCn¶m oJCn¶m oJCn¶m oJCn¶m oJ
Zm¶Q´>moOZ Zdr nmZo ’w$Q>VmV, ’w$co cdH$a cmJVmV.
’$m°ñ’$ag ‘wimMr dmT> H$aVo. ‘wio Imocda OmD$Z ‘mVrVwZ nmofH$ VËd cdH$a J«hZ H$aVo
nmoQ>°{e¶‘ {H$Q>H$mMm à{VH$ma eº$s, gw§JYmMm XOm© dmT>{dVmV, ’$im§Mm a§J Am{U Md, dmg

dmT>{dVmV
nomfH$ VËdmMr H$‘VaVm ̂ éZ H$mT>Ê¶mgmR>r

eoVH$ar H«$m°n amoQ>oeZ H$aVmV.
EH$m eoVH$è¶mZo gVV nmM df© CgmMo
{nH$ KoVco. Xþgè¶m eoVH$è¶mZo D$gmZ§Va
gmo¶m{~ZMo {nH$ Z§Va D$g - gmo¶m{~Z
Ago AmirnmirZo {nH$ KoVco.

      darc H$moUmÀ¶m eoVmV A{YH$ nmofH$ VËd
Zï> Pmco AmhoV?
 Crop rotation  ¶m nÜXVrV EH$m

{nH$mZ§Va Xþgè¶m àH$maMo {nH$ KoVc| OmVo.
H$mhr ¶mo½¶ {nH$m§À¶m OmoS>çm Imcr {Xcoë¶m
AmhoV.

gmi KoVë¶mZ§Va CS>rX/ ŵB©‘wJ {nH$dmdo
Z§Va nwÝhm gmi ¿¶mdr.
V§~mIw {nH$mZ§Va {‘aMr {nH$dmdo.
VwarMo {nH$ KoVë¶mZ§Va, ‘H$m Z§Va gmi
{nH${dUo.

crop rotation Mo ’$m¶Xo H$m¶ AmhoV? Mo ’$m¶Xo H$m¶ AmhoV? Mo ’$m¶Xo H$m¶ AmhoV? Mo ’$m¶Xo H$m¶ AmhoV? Mo ’$m¶Xo H$m¶ AmhoV?
Ooìhm eoVmV XmirMo {nH$ KoVco OmVo

Voìhm O‘rZrVwZ A{YH$ n«‘mUmV nmofH$ VËd
emo{fco OmVmV. Oa co½¶w‘rZg {nHo$ {nH$
KoVcr Va Vo H$‘r nmofH$ VËd emofwU A{YH$
nmofH$VËd V¶ma H$éZ O‘rZrV gmoS>VmV.
Vw‘À¶m JmdmV crop rotation Mr nÜXV
Adc§~{dVmV H$m¶? Vw‘À¶m JmdmVrc dS>rc
‘mZgm§Zm {dMméZ ¶m~Ôc A{YH$ ‘m{hVr
{‘idm.
{‘l {nH$mMr eoVr:{‘l {nH$mMr eoVr:{‘l {nH$mMr eoVr:{‘l {nH$mMr eoVr:{‘l {nH$mMr eoVr:

EH$mM eoVmV XmoZ n«H$maMo {nH$ KoVm§Zm
Vwåhr nm{hcm AmhmV H$m¶?
Aem àH$mao H$moUVo {nH$ KoVco Amho?
{‘l {nH$mMr eoVr Ho$ë¶mZo H$m¶ ’$m¶Xo
hmoVmV?
MMm© H$éZ MM}Mo {df¶r MmQ>©da {chwZ

dJm©V àX{e©V H$am.
Oa EH$m noúmm OmñV {nHo$ eoVmV KoVcr

OmV AgVrc Va Ë¶mg {‘l {nH$m§Mr eoVr
åhUVmV. {‘l eoVr ‘wio O‘rZ A{YH$ gwnrH$
~ZVo.
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EH$m {nH$mZo Pmcocr nmofH$ VËdmMr PrO
Xþgè¶m {nH$mZo ^éZ {ZKVo.

{‘l {nH$mV H$moUH$moUVo {nH$ KoVco
OmVo? Imcrc nhm...

gmo¶m{~Z gmo~V dQ>mÊ¶mMo {nH$
dQ>mÊ¶mgmo~V ‘wJmMo {nH$
‘H$m gmo~V CS>rXmMo {nH$
gw¶©’w$cmgmo~V ^wB©‘wJmMo {nH$
‘H$mgmo~V aoS> J«m‘ Mo {nH$.
Ádmar gmo~V dQ>mÊ¶mMo {nH$
H$mngmgmo~V ^wB©‘wJmMo {nH$

AmH¥$Vr -5 hirÀ¶m {nH$mV aoS>J«m‘AmH¥$Vr -5 hirÀ¶m {nH$mV aoS>J«m‘AmH¥$Vr -5 hirÀ¶m {nH$mV aoS>J«m‘AmH¥$Vr -5 hirÀ¶m {nH$mV aoS>J«m‘AmH¥$Vr -5 hirÀ¶m {nH$mV aoS>J«m‘

AmH¥$Vr -6 ^wB©‘wJmÀ¶m {nH$mV Jmo~rAmH¥$Vr -6 ^wB©‘wJmÀ¶m {nH$mV Jmo~rAmH¥$Vr -6 ^wB©‘wJmÀ¶m {nH$mV Jmo~rAmH¥$Vr -6 ^wB©‘wJmÀ¶m {nH$mV Jmo~rAmH¥$Vr -6 ^wB©‘wJmÀ¶m {nH$mV Jmo~r

gmYmaUV: XmirMo {nH$ YmÝ¶mMo {nH$ ¶m§Zm
{‘l {nH$ åhUwZ {nH${dco OmVo. {XK©H$m{cZ
{nH$m‘Ü¶o AënH$mcrZ {nH$ KoVco OmVo.

qc~w, S>m{i§~, nnB©À¶m {nH$m§‘Ü¶o  Red
gram, ‘wJ, CS>rX BË¶mXrZm {‘l {nHo$ åhUwZ
{nH${dco OmVo.

{dS>çmMo nmZ {‘l {nH$ Amho H$m¶? Vw‘Mo
CÎma Vwåhr H$go {gÜX H$amc?
H$mhr co½¶w‘rZg {nH$m§Mr Zmdo Úm?

co½¶w{‘Zrg {nH$m§À¶m ‘wimda JmT>r AgVmV.
¶m JmR>rV doJdoJio ~°³Q>oar¶m {Zdmg H$aVmV.
¶m ~°³Q>oar¶m hodVwZ Zm¶Q´>moOZ dm¶w emofwU
Ë¶mMo énm§Va ‘wi emofU H$aÊ¶m¶mo½¶ amgm¶ZmV
H$aVmV.

Zm¶Q´>moOZMo {ñWarH$aU H$aUmè¶m H$mhr
~°³Q>oar¶mMr Zmdo Vw‘À¶m {eúmH$mg {dMmam.
‘wù¶mdarc JmR>r nmhÊ¶mgmR>r gmo¶m{~Z

qH$dm VwarMo PmS> CnQw>Z nmhþ eH$Vm.

co½¶w‘ dZñnVrÀ¶m ‘wimdarc JmR>rco½¶w‘ dZñnVrÀ¶m ‘wimdarc JmR>rco½¶w‘ dZñnVrÀ¶m ‘wimdarc JmR>rco½¶w‘ dZñnVrÀ¶m ‘wimdarc JmR>rco½¶w‘ dZñnVrÀ¶m ‘wimdarc JmR>r
(((((nodules)))))

‘wimÀ¶m JmR>rV Agcoë¶m ~°³Q>oar¶m Ë¶m§À¶m
ñdV:gmR>r H$mhr Zm¶Q´>moOZMm Cn¶moJ H$éZ
KoVmV. H$mhr Zm¶Q´>moOZMm dZñnVr Cn¶moJ
H$éZ KoVmV nU Ooìhm {nH$ H$mnco OmVo Voìhm
‘wù¶m O‘rZr‘Ü¶oM amhVmV. AemàH$mao H$mhr
à‘mUmV Zm¶Q´>moOZ O{‘Zrcm {‘iVmV.

à¶moJmìXmao Ago {gÜX Pmco H$s, co½¶w‘rZg
dZñnVr ho³Q>ar 50 {H$.J«. Vo 150 {H$.J«.
Zm¶Q´>moOZ {‘idwZ XoVmV. co½¶w‘rZg {nH$
KoVë¶m§ZVa Oo {nH$ KoVco OmVo Ë¶m {nH$mg
¶m A{YH$ Zm¶Q´>moOZ Cn¶moJ hmoVmo.

AmH¥$Vr -7 {dS>çmMo nmZAmH¥$Vr -7 {dS>çmMo nmZAmH¥$Vr -7 {dS>çmMo nmZAmH¥$Vr -7 {dS>çmMo nmZAmH¥$Vr -7 {dS>çmMo nmZ
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g|Ðr¶ IV( Z¡g{J©H$) IVo n«mUr Am{U
dZñnVrÀ¶m ì¶W© nXmWm©À¶m gS>Ê¶mZo V¶ma
hmoVmV. àmUr Am{U dZñnVrÀ¶m ì¶W©nXmWm©À¶m
Hw$Oë¶mZo V¶ma Pmcoë¶m IVmV. A{YH$ g§oÐr¶
nXmW© AgVmV. ho O‘rZrcm nmofH$ nXmW©
àXmZ H$aVmV. ¶m‘wio O‘rZ gwnrH$ ~ZVo.
øw‘g ‘wio, Z¡g{J©H$ IVm‘wio O‘rZrÀ¶m
OcYmaU eº$ dmT>Vo.

Z¡g{J©H$ g|Ðr¶ IVmMo gmYmaUV: XmoZ
^mJ nS>VmV. EH$ concentrated organic
manures Am{U Xþgao Macro organic manure.

^wB©‘wJ, Gingili, Ea§S>r, {Z‘, Jetropa,
{~¶m§Mr ^wH$Q>r ho Concentrated organic
manures Mr CXmhaUo AmhoV. ¶mMm Cn¶moJ
åher d H$m|~S>çmgmR>r Mmam åhUwZ Ho$cm OmVmo.

àmÊ¶mMo eoU dmicocr nmZo gS>Umè¶m
dZñnVr nmgwZ ~Zcoco IV ho  Macro organic
manureMo CXmhaU AmhoV. macro organic
IVmnoúmm Concentrated g|Ðr¶ IVmV nmofH$
VËd OmñV AgVmV.

g|Ðr¶ IV åhUOo gmYmaUV: àmUr Am{U
dZñnVrM o ì¶W © nXmW © Og o {nH $ mM o
YgH$Q>,‘wù¶m, eoU, ‘wÌ BË¶mXr EH$ Q>Z
IVmV AgUmè¶m nmofH$ VËdmMr ‘m{hVr Imcrc
V³Ë¶mV {Xcocr Amho.

Vº$m 3: g|{Ð¶ IVmV nmofH$ VËdmMo à‘mU ( {H$cmoJ«‘/Q>Z)Vº$m 3: g|{Ð¶ IVmV nmofH$ VËdmMo à‘mU ( {H$cmoJ«‘/Q>Z)Vº$m 3: g|{Ð¶ IVmV nmofH$ VËdmMo à‘mU ( {H$cmoJ«‘/Q>Z)Vº$m 3: g|{Ð¶ IVmV nmofH$ VËdmMo à‘mU ( {H$cmoJ«‘/Q>Z)Vº$m 3: g|{Ð¶ IVmV nmofH$ VËdmMo à‘mU ( {H$cmoJ«‘/Q>Z)
IVIVIVIVIV Zm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZ ’$mñ’$ag’$mñ’$ag’$mñ’$ag’$mñ’$ag’$mñ’$ag nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘
eooirMm IV 5-7 4-7 3-4

H$moaS>m H§$nmoîQ> 5-10 4-8 6-12

H$moaS>m g|{Ð¶ IV 4-15 3-9 3-10

{Z‘ nmdS>a 5-6 1-2 1-2

d‘u H$nmoñQ>(Jm§Sw>i IV) 1-3 1-2 1-2

AmH¥$Vr -8 ‘wimÀ¶m JmR>rAmH¥$Vr -8 ‘wimÀ¶m JmR>rAmH¥$Vr -8 ‘wimÀ¶m JmR>rAmH¥$Vr -8 ‘wimÀ¶m JmR>rAmH¥$Vr -8 ‘wimÀ¶m JmR>r

gÜ¶m ~°³Q>oar¶c H$ëMa gwÜXm CncãY
Amho. ho {~¶mÊ¶mV {‘gico OmVo. Ooìhm {~¶mUo
noaë¶mZ§Va {~O A§Hw$aVo Voìhm dZñnVr Ë¶mÀ¶m
‘wimda OmñV JmR>r {Z‘m©U H$é eH$VmV.

BVHo$M ZmhrVa {Zù¶m- {hado eodmi gwÜXm
O‘rZrV Zm¶Q´>moOZ {‘giÊ¶mg ‘XV H$aVmV.
{Zio- {hado eodmimMo H$ëMa gwÜXm CncãY
Amho. ¶mMm Cn¶moJ YmZ ‘S>rV Ho$cm OmVmo.

XmirÀ¶m {nH$mZ§Va co½¶w‘rZg {nH$ KoVco
AgVm XmirÀ¶m {nH$mMo O‘rZrV H$‘r Pmcoco
Zm¶Q´>moOZ ^éZ {ZKVo.nU nmofH$ VËdmMr
H$‘VaVm ¶m nÜXVrZo ^éZ H$mT>Vm ¶oV Zmhr.
go§{Ð¶ IVo go§{Ð¶ IVo go§{Ð¶ IVo go§{Ð¶ IVo go§{Ð¶ IVo Organic Manure

{aH$må¶m eoVmV eoù¶m/ ‘|T>çmMm H$in
~m§Ycoë¶m H$Yr nm{hcmV H$m¶? JwamIr eoù¶m
/ ‘|T>çm§Zm [aH$må¶m eoVmV H$m ~m§YVmV?
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H$moaS>m g|Ðr¶ IV, eoU, JdV, ‘wÌ
{‘giwZ ~Z{dVmV.

g‘Om EH$m eoVmV gmirMo {nH$ KoVco
Am{U nmM Q>Z gmirMo CËnÞ Pmco.

‘mJrc nmZmdarc Vº$m -3  cm AZwgéZ
gmirÀ¶m {nH$mMo {H$Vr nmofH$ VËd O‘rZrVwZ
emofwU KoVco AgVrc? hr nmofH$ VËd ^éZ
H$mT>Ê¶mgmR>r {H$Vr H$moaS>m g|{Ð¶ IV O‘rZrV
{‘gimdm cmJoc?
{haì¶m {nH$mMr IVo{haì¶m {nH$mMr IVo{haì¶m {nH$mMr IVo{haì¶m {nH$mMr IVo{haì¶m {nH$mMr IVo

H$mhr {nHo$ IVmgmR>r KoVcr OmVmV. ho
Vwåhmcm ‘m{hV Amho H$m¶? Ë¶m {nH$mcm
Zm§JéZ ‘mVrV {‘gico OmVo. CXm. ~oagr‘,
Hw$ëWr, gZhoån, cmo~r¶m, ‘wJ BË¶mXr. ¶m
{nH$mMr nwU© ‘m{hVr Am{U Vo à{V ho³Q>a {H$Vr
Zm¶Q´>moOZ nwadR>m H$aVmV. Vº$m - ‘Ü¶o {Xco
Amho.

AmH¥$Vr -9 {haì¶m {nH$m§Mr IVoAmH¥$Vr -9 {haì¶m {nH$m§Mr IVoAmH¥$Vr -9 {haì¶m {nH$m§Mr IVoAmH¥$Vr -9 {haì¶m {nH$m§Mr IVoAmH¥$Vr -9 {haì¶m {nH$m§Mr IVo

Vº$m-4 {haì¶m {nH$m §M o IVm‘Ü¶oVº$m-4 {haì¶m {nH$m §M o IVm‘Ü¶oVº$m-4 {haì¶m {nH$m §M o IVm‘Ü¶oVº$m-4 {haì¶m {nH$m §M o IVm‘Ü¶oVº$m-4 {haì¶m {nH$m §M o IVm‘Ü¶o
Zm¶Q´>m oOZ n«‘mU (Q>¸o$dmar)Zm¶Q´>m oOZ n«‘mU (Q>¸o$dmar)Zm¶Q´>m oOZ n«‘mU (Q>¸o$dmar)Zm¶Q´>m oOZ n«‘mU (Q>¸o$dmar)Zm¶Q´>m oOZ n«‘mU (Q>¸o$dmar)

{nH$mMo Zmd{nH$mMo Zmd{nH$mMo Zmd{nH$mMo Zmd{nH$mMo Zmd Zm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZZm¶Q´ >m oOZ
({H$.J«./Q>Z)({H$.J«./Q>Z)({H$.J«./Q>Z)({H$.J«./Q>Z)({H$.J«./Q>Z)

com~r¶m,{~Ýg 7.1

YmB©ÝMm 6.2

Hw$ëWr 3.3

‘wJ 7.2

gZhoånSanhemp 7.5

MZm 8.5

Oa eoVmVrc {haì¶m {nH$mÀ¶m IVmMo dOZ
8 Vo 25 Q>Z àVr ho³Q>a Amho. Vo {nH$ Zm§JéZ
‘mVrV [‘gico Va Ë¶mnmgwZ 70 Vo 90 {H$cmo
à{V ho³Q>a Zm¶Q´>moOZ O‘rZrcm {‘iVmo.

Á¶m eoVH$è¶m§Zm {hado IV V¶ma H$éZ
KoÊ¶mgmR>r doi Zgoc Ë¶m§Zr {haì¶m nmZmÀ¶m
IVmMm dmnamdm. Ho$mUË¶mhr PmS>mMr {hadr
nmZo IV åhUwZ dmnaVm ¶oVmV.

Vº$m -4 ‘Yrc gd© {nH$ co½¶w‘rZg
Hw§$Qw>§~mVrc AmhoV H$m¶ nS>Vmim H$éZ nhm.

Vº$m -4  cm AZwgéZ {haì¶m IVmMr
{nHo$ H$m ¿¶mdrV dU©Z H$am.

‘mVrMr VnmgUr:‘mVrMr VnmgUr:‘mVrMr VnmgUr:‘mVrMr VnmgUr:‘mVrMr VnmgUr:
eoVmV H$moUË¶m àH$maMo {nH$ ¿¶mdo. ho

eoVH$è¶m§cm H$go H$iVo. Ë¶mÀ¶m eoVmÀ¶m
‘mVrcm H$moUVo {nH$ AZwHw$c Amho? AZw^dr
eoVH$ar ‘mVrMm a§J Am{U ñd^md nmhþZ H$moUVo
{nH$ ¿¶m¶Mo Vo R>a{dVmV.

¶m~Ôc Vwåhr ‘mJrc dJm©V {eH$cmM
AmhmV. eoVH$è¶m§Zm {dMméZ H$moUË¶m
O‘rZrV H$moUVo {nH$ KoVm ¶oVo ‘m{hV H$am.

AmOH$mc eoVrMo gaH$mar H$‘©Mmar ‘mVr
VnmgUr H|$Ð àË¶oH$ {R>H$mUr CncãY AmhoV.
Vo ‘mVrMm Z‘wZm VnmgwZ H$m¶ H$am¶Mo Vo
gm§JVmV.

Vwåhr " ^wgma n[aúmm H|$Ð' ~Ôc  EoH$co
AmhmV H$m? (‘mVr VnmgUr H|$Ð) BWoo ‘mVrMo
Vk ‘mVrÀ¶m Z‘wÊ¶mMr VnmgUr H$éZ ‘mVr
À¶m gwnrHo$Mr ‘m[hVr H$aVmV. ‘mVr VnmgUr
H|$Ð {Oëhm Am{U ‘§S>i H§o$Ðmda CncãY AmhoV.
Oa ¶m H|$ÐmV Vw‘À¶m eoVmVrc ‘mVrÀ¶m Z‘wZm
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nmR>{dcm Va VnmgUr H$éZ Vo Ahdmc
nmR>{dVmV. ¶m Ahdmcm‘wio ‘mVrV H$moUVo
nmofH$ VËd OmñV Amho d H$moUVo H$‘r ¶mMr

Jm§Swi IV (d‘u H§$nmoñQ>)Jm§Swi IV (d‘u H§$nmoñQ>)Jm§Swi IV (d‘u H§$nmoñQ>)Jm§Swi IV (d‘u H§$nmoñQ>)Jm§Swi IV (d‘u H§$nmoñQ>)
ì¶W© nXmW© JmdmV {‘iUmè¶m dmicoco
eoU Jmoim H$éZ IS>çmV ^aco. IS>çmV
Amoco eoU H$mM nm°cr{WZ a~a BË¶mXr
cmoI§S>r nXmW© ZgVrc ¶mMr ImÌr H$ocr.
AemàH$mao IÈ>m V¶ma Pmco.

XmoZ AmR>dS>çmZ§Va  ¶m I§S>çmV Mm¡ag
{‘Q>a ‘Ü¶o 1000 Jm§Sw>i gmoSw>Z Ë¶mda
Am§~mS>çmMo nmoVo PmHw$Z 30 Vo  40 %
AmÐ©Vm {Q>Hw$Z am{hc Ago Ho$co. 60
{XdgmZ§Va n{hë¶m§Xm IV àmá H$ocm.
Xwgè¶m§Xm 40 -45 {XdgmVM IV àmá Ho$cm.
Aem n«H$mao dfm©VwZ gw‘mao 6 doim IV
V¶ma H$éZ ¿¶m¶oM. VrZ Q>Z ì¶W© nXmWm©VwZ
EH$ Q>Z d‘u H§$nmoï> IV V¶ma Ho$co. ¶m
g|{Ð¶ Jm§S>wi IVmMm dmna H$am¶cm gwédmV
Ho$ë¶m nmgwZ agm¶{ZH$ IVmMm dmna d
BVa {H$Q>H$ ZmeH$mÀ¶m dmna H$‘r Pmcm
d {nH$mÀ¶m XOm© dmT>cm AgVo JmdH$è¶m§Mo
åhUUo Amho.

‘m{hVr {‘iVo eoVH$è¶m§cm {nH$mMr {ZdS>
H$aÊ¶mgmR>r IV dmnaÊ¶mgmR>r ‘XV hmoVo.
¶m‘wio l‘ dm¶m OmV Zmhr IM© H$‘r hmoVo.

AmH¥$Vr -10 d‘u H§$nmîQ> IS>oAmH¥$Vr -10 d‘u H§$nmîQ> IS>oAmH¥$Vr -10 d‘u H§$nmîQ> IS>oAmH¥$Vr -10 d‘u H§$nmîQ> IS>oAmH¥$Vr -10 d‘u H§$nmîQ> IS>o           AmH¥$Vr 11 d‘u H§$nmoï>Mr eoVr          AmH¥$Vr 11 d‘u H§$nmoï>Mr eoVr          AmH¥$Vr 11 d‘u H§$nmoï>Mr eoVr          AmH¥$Vr 11 d‘u H§$nmoï>Mr eoVr          AmH¥$Vr 11 d‘u H§$nmoï>Mr eoVr

O‘rZrVwZ Zï> Pmcoë¶m nomfH$ VËdm§Zm
àmá H$aÊ¶mgmR>r IV dmnaUoM CÎm‘ nÜXV
Amho. O‘rZrÀ¶m nmofH$ VËdmÀ¶m ì¶dñWmnU
nÜXVrV d‘u H§$nmoñQ> EH$ ‘w»¶ nÜXV Amho.
d‘u H§$nmoï> IVm~Ôc ‘m{hVr {‘i{dÊ¶mgmR>r
EH$m {dO¶ JmWm nmhþ ¶m.

Zo„xa {Oëhm, qdO‘wé ‘§S>i‘Yrc ~moå‘amOw
Moédw eoVH$ar H¥${Ì‘ IV dmnaë¶mZo nwîH$i
g‘ñ¶m§Zm Vm|S> Úmdo cmJco. Ë¶m§Zr n¶m©¶r
‘mJ© emoYcm. ‘mVrÀ¶m g§aúmUmMo ‘hËd {VWco
eoVH$ar g‘Ow eH$co Ë¶m§Zr EH$OwQ>rZo eoVr
úmoÌ A{YH$mè¶mÀ¶m ghH$m¶m©Zo d‘u H§$nmoîQ>
IV V¶ma Ho$co.

¶mgmR>r 10X1X1/2 {‘Q>a ‘mnZmMm d‘u
H§$nmoï> ~|S>g V¶ma H$co. nmdgmnmgwZ CÝhmnmgwZ
g§aúmU H$aÊ¶mmgmR>r da N>V Q>mH$co. Zmai,
Ho$ir, CgmMo nmZ, ZmaimMr H$mo¶a, dmicoë¶m
CS>XmÀ¶m PmS>m§Zm O‘m Ho$co. Ë¶m§À¶m 3-4
B§MmMm Wa Q>mHw$Z nmÊ¶mZo {^O{dco. KamVrc
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* d‘u H§$nmoï> IV agm¶{ZH$ IVmnoúmm
H$em àH$mao Mm§Jco AgVo.

n§MJÊ¶mn§MJÊ¶mn§MJÊ¶mn§MJÊ¶mn§MJÊ¶m:
ho gwÜXm EH$ Z¡g{J©H$ (g§o{Ð¶) IV Amho.

n§MJÊ¶m‘Ü¶o JmB©Mo XþY, Xhr, Vwn, eoU,‘wÌ
Ago nmM ‘w»¶ nXmW© AgVmV. JmB©Mo eoU
Am{U JmB©Mo Vwn {‘giwZ Mma {Xdg VgoM
R>odmdo. nmMì¶m {Xder ‘wÌ XwY, Xhr, Xmé,
ZmaimMo nmUr, CgmMm ag {‘gimdm Ë¶mV
Ho$irMo {eIaU( paste) {‘giwZ Xhm {Xdg
{‘lU VgoM R>odmdo. gH$mir d g§Ü¶mH$mir
{‘lUmg {‘gimdo. Ago Ho$ë¶mZo eoVmV
’$dmaUrgmR>r n§MJÊ¶ V¶ma hmoVo. 3% n§MJÊ¶m
{nH$mÀ¶m dmT>rgmR>r A{YH$ CËnÞ KoÊ¶mgmR>r
Cn¶moJr nS>Vo. ¶mcm H$m§o~S>çmÀ¶m ‘mñ¶m§Mm
Amhma åhUwZ gwÜXm Cn¶moJ H$aVmV.

AmH¥$Vr -12 nmM VËdoAmH¥$Vr -12 nmM VËdoAmH¥$Vr -12 nmM VËdoAmH¥$Vr -12 nmM VËdoAmH¥$Vr -12 nmM VËdo

g|{Ð¶ eoVr:g|{Ð¶ eoVr:g|{Ð¶ eoVr:g|{Ð¶ eoVr:g|{Ð¶ eoVr:

agm¶{ZH$ IVm§Mm dmna H$éZ AmnU 20-
30 dfm©n¶ªVM A{YH$ CËnÞ KoD$ eH$Vmo.
Ë¶mZ§Va O‘rZ {~Om§Hw$aUm H$arVm gwÜXm ¶mo½¶
amhV Zmhr. agm¶Zm‘wio O‘rZrMr gw{nH$Vm
Zï> hmoVo. O‘rZ Mm§Jcr Agoc VaM IVm§Mm
Cn¶moJ hmoVmo. ZmhrVa IV dm¶m OmVo. O‘rZ
{XK©H$mi A{YH$ CËnÞ XoUo. ho O‘rZrVrc
nmofH$ VËdmda Am{U gwnrHo$Voda agm¶{ZH$
^m¡{VH$ O¡{dH$ JwUY‘m©da AmYmarV AgVo.

O‘rZrMr gwnrH$Vm dmT>{dÊ¶mgmR>r
g§o{Ð¶ eoVr nÜXV A{ñWËdmV Am{U ¶m
nÜXVrV eoVH$ar g§o{Ð¶ IVo, Z¡g{J©H$ {H$Q>H$
ZmeH$ nÜXVrMm dmna H$aVmV. VgoM H«$mn
amoQ>oeZ Am{U {‘l {nH$ nÜXVrMm dmna
H$aVmV.

g§o{Ð¶ eoVr nÜXVrV eoVH$ar agm¶{ZH$
IVmEodOr Am{U synthetic pyrithroidsMm
O¡{dH$ IVmMm Cn¶moJ H$aVmV.

dmVmdaUmVwZ nmofH$ VËdm§Zm O‘rZrV
dZñnVrZm nmohmM{dÊ¶mgmR>r Cn¶moJr nS>Umao
H$mhr àH$maMo gwú‘ g{Od AmhoV. ¶m§Zm O¡{dH$
IV o qH$dm  microbial cultures , bio-
fertilizers åhUVmV.

O¡{dH$ IVoO¡{dH$ IVoO¡{dH$ IVoO¡{dH$ IVoO¡{dH$ IVo
                 ~°³Q>oar¶m~°³Q>oar¶m~°³Q>oar¶m~°³Q>oar¶m~°³Q>oar¶m eodmieodmieodmieodmieodmi ~weu~weu~ weu~ weu~ weu

Zm¶Q´>moOZ ñWmnZ ’$m°ñ’$acm Zm¶Q´>moOZ ñWmnZ ’$m°ñ’$moagcm  ’$m°ñ’$agcm
H$aUmao {daKi{dUmao H$aUmao dmT>{dUmao {daKi{dUma
CXm. èhm¶Omo{~- CXm.~°gr„g CXm.{Zù¶m-{haì¶m CXm.‘m¶H$mo CXm.
AOQ>mo~°³Q>a gwS>mo‘moZmg eodmi èhm¶Pm noZrgrbr¶‘
AOmoñn°¶ao{b¶‘
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gmYmaUV: O¡{dH$ IVo XmoZ àH$maMr
AgVmV 1. Zm¶Q´>moOZ ñWmnZ H$aUmao 2.
’$m°ñ’$agcm O‘rZrV {daKi{dUmao Imcrc
{Xcoë¶m O¡{dH$ IVmÀ¶m MmQ>©bm ~Km.

darc V³Ë¶mdéZ Vwåhmcm H$m¶ g‘Oco?
¶m ìXmao H$moUVo nmofH$ nXmW© A{YH$ à‘mUmV
V¶ma hmoVmV?
O¡{dH$ IVo ‘mVrÀ¶m ñd^mdmg Mm§Jco

H$aUoM Zìho Va A{YH$ {nH$mMo CËnÞ XoVmV.
g§o{Ð¶ IVmgmaIo ¶mV nmofH$ nXmW© ZgVmV.
Vo dmVmaU d O‘rZrVwZ nmofH$ nXmW© V¶ma
H$aVmV. åhUwZM ¶m§Zm eoVH$ar (dmVmdaU
{‘Ì) {‘Ì IVo åhUVmV.

AmH¥$Vr -13 O¡{dH$ IVoAmH¥$Vr -13 O¡{dH$ IVoAmH¥$Vr -13 O¡{dH$ IVoAmH¥$Vr -13 O¡{dH$ IVoAmH¥$Vr -13 O¡{dH$ IVo

agm¶{ZH$ IVo:agm¶{ZH$ IVo:agm¶{ZH$ IVo:agm¶{ZH$ IVo:agm¶{ZH$ IVo:
Vwåhr H$Yr ¶war¶m,NPK Am{U gwna ’$m°ñ’o$Q>

hr Zmdo EoH$cmV H$m¶? ho gd© agm¶{ZH$
nmofH$ VËd AmhoV ¶m§Zm H$maImÊ¶mV V¶ma
H$aVmV.

dZñnVr O‘rZrVwZ nwîH$i nmofH$ nXmW©
emofU H$aVmV ho Vwåhmcm ‘m{hV Amho. dZñnVr
AgoM O‘rZrVwZ {Za§Va nmofH$ nXmWm©Zm emofwU
KoVë¶mZo O‘rZrVrc nmofH$ nXmW© H«$‘e: H$‘r
homVmV. Ë¶m§Zm ‘mVrV nwÝhm nmofH$ nXmW©
{‘i{dÊ¶mÀ¶m nÜXVr gwÜXm {eH$cmoV. VgoM
agm¶{ZH$ IVo dmaë¶mZo gwÜXm ‘mVrV nwÝhm
nmofH$VËd àmá homVmV.

{d{dY agm¶{ZH$ IVmV nmofH$ VËdmMo
à‘mU doJdoJio AgVo. åhUwZM eoVH$ar eoVmV
IV Q>mH$Ê¶mAmYr Ë¶mV H$moUVo H$moUVo nmofH$
VËd AmhoV Vo ‘m{hV H$éZ KoVmV.

Vº$m -5 {d{dY agm¶{ZH$ IVm‘Ü¶oVº$m -5 {d{dY agm¶{ZH$ IVm‘Ü¶oVº$m -5 {d{dY agm¶{ZH$ IVm‘Ü¶oVº$m -5 {d{dY agm¶{ZH$ IVm‘Ü¶oVº$m -5 {d{dY agm¶{ZH$ IVm‘Ü¶o
nmofH$ VËdmMo à‘mU (%‘Ü¶o)nmofH$ VËdmMo à‘mU (%‘Ü¶o)nmofH$ VËdmMo à‘mU (%‘Ü¶o)nmofH$ VËdmMo à‘mU (%‘Ü¶o)nmofH$ VËdmMo à‘mU (%‘Ü¶o)

IVmMo ZmdIVmMo ZmdIVmMo ZmdIVmMo ZmdIVmMo Zmd N P K

(%) (%) %)
¶war¶m 46 0 0

gwna ’$m°ñ’o$Q> 0 8-9 0

A‘moZr¶m gë’o$Q> 21 0 0

nmoQ>°{e¶‘ Zm¶Q´>oQ> 13 0 44

darc nÅ>rHo$À¶m AmYmao Oa 50 {H$cmo J«‘
O‘rZrV {‘gicm Va 23 {H$cmo J«‘ Zm¶Q´>moOZ
(46%) ‘mVrcm nwÝhm {‘iVmo.

Ë¶mM à‘mUo Zm¶Q́>moOZ {‘i{dÊ¶mgmR>r {H$Vr
A‘mo{Z¶‘ gë’o$Q> ‘mVrV {‘gimdo?
50 {H$.J«‘ gwna’$m°ñ’o$Q> ‘mVrV {‘gi{dë¶mg
{H$Vr ’$m°ñ’o$Q> ‘mVrcm {‘iVo?
      AmnU O¡{dH$ IVm§Zm qH$dm H§$nmoð>

IVmMm dmna H$aVm§Zm Ë¶mV H$moU H$moUVo nmofH$
VËd {H$Vr à‘mUmV Amho Vo ‘m{hV H$éZ
KoÊ¶mnoúmm {nH$mcm {H$Vr à‘mUmV nmofH$nXmW©
{‘iV AmhoV. ‘m{hV H$éZ KoUo ‘hËdmMo Amho.
VodT>oM ZmhrVa IVm§Zm H$moUË¶m H$mimV {Xco
Va IVmVrc nwU© nmofH$ VËdmMm dmna hmoB©c
ho ‘m{hV H$aUo VodT>oM ‘hËdmMo Amho. VodT>oM
Zmhr Va IV XoÊ¶mÀ¶m Mm§Jë¶m ‘mJ© gwÜXm
Amdí¶H$ Amho. CXmhaUmW© IV O‘rZrda
qenS>dm H$m? nmÊ¶mV {‘giwZ Úmdm H$m

SCERT T
ELA

NGANA



Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20 119

O‘rZrVM ImoXþZ Q>mH$mdm ho gwÜXm [Z{aúmU
H$amdo cmJVo.

IV XoÊ¶mMo à_mU d à^md:IV XoÊ¶mMo à_mU d à^md:IV XoÊ¶mMo à_mU d à^md:IV XoÊ¶mMo à_mU d à^md:IV XoÊ¶mMo à_mU d à^md:
gd© {nH$m§Zm EH$mM à‘mUmV IV {Xë¶mZo

gma»¶m à‘mUmV CËnÞ hmoV o. IVmMm
doJdoJù¶m {nH$mda doJdoJim à^md nS>Vmo.
CXm. B§{S>OrZg gmirMo dmU noQ>m (Peta)
Am{U hm¶{~«S> gmirMo dmU (IR-8) ¶m§Zm
Zm¶Q´>moOZ IVmMm H$gm à^md hmoVmo. Imcrc
AmcoIm‘Ü¶o nhm.

 AmcoI -3AmcoI -3AmcoI -3AmcoI -3AmcoI -3
Zm¶Q́>moOZ IVmMm noQ>m Am{U  IR-8 gmirÀ¶m
dmUmda H$gm à^md nS>Vmo?
’$aH$ nhm. gmYmaUV: eoVH$ar Ë¶m§À¶m

eoVmV A{YH$ CËnÞ KoÊ¶mgmR>r agm¶{ZH$ IVo
dmnaVmV. BWo {H$Vr IV dmnamdm hm àíZ
CØ^dVmo.

{d{dY n«‘mUmV agm¶{ZH$ IV dmnaë¶mZo
CËnÞmV H$er dmT> hmoVo. AmcoI - 3 ‘Ü¶o
nhm¶cm {‘iVo.

darc AmcoI ~Km. AmnU Og Ogo A{YH$
Zm¶Q́>moOZ IV dmnaV Jocmo Vgo Vgo A{YH$
CËnÞ Amco H$m?

CXmhaUmW© 120 {H$.J«, Zm¶Q´>moOZ gmoZmoam
-64 ( Sonora-64) JìhmÀ¶m EH$ ho³Q>a
eoVrcm {Xcm Va 5.3 Q>Z Jhþ CËnÞ hmoVmV.

 Vº$m - 2 àH$mao {H$Vr ’$m°ñ’$ag, nmoQ>°{e¶‘
JìhmÀ¶m {nH$m‘wio O‘rZrVwZ emofU Pmco
{nH$mMo CËnÞ dmT>{dÊ¶mgmR>r Zm¶Q́>moOZ g§~§YrV
IVmMm dmna H$am åhUOo ~amo~a Amho H$m¶?
¶m‘wio O‘rZrVrc BVa nmofH$ VËdmda H$m¶
à^md nS>Vmo? H$maUo gm§Jm? AmVm eodQ>r
{nH$mÀ¶m g§aúmUm~Ôc MMm© H$é ¶m.
{nH$m§Mo g§aúmU:{nH$m§Mo g§aúmU:{nH$m§Mo g§aúmU:{nH$m§Mo g§aúmU:{nH$m§Mo g§aúmU:

g‘Om AmnU EH$m Mm§Jë¶m dmUmMo {~¶mZo
{ZdS>co. ¶mo½¶ doioda Ë¶mMr noaUr Ho$cr.
doioda IV ¶mo½¶ nÜXVrZo {Xco. eoVrcm
Amdí¶H$ VodT>o nmUr nwa{dco AgVm AOwZ
{nH${dÊ¶mgmR>r AS>MU H$aUmè¶m CËnÞmcm
n«^m{dV H$aUmè¶m BVa Jmoï>r gwÜXm AmhoV.
Ë¶m~Ôc ‘m{hVr {‘idw ¶m.
JdV(VU)JdV(VU)JdV(VU)JdV(VU)JdV(VU)

{nH$mgmo~V BVa dZñnVr gwÜXm dmT>VmV
ho AmnU gmYmaUV: nmhmVM AgVmo. ¶m§ZmM
VU åhUVmo. gmirÀ¶m {nH$mVrc H$mhr VUm§Mr
Zmdo ‘m{hV AmhoV.

VUmMr {nH$mda H$m¶ à^md nS>Vmo? ¶mMo
CÎma gm§JÊ¶mAmYr Imcrc Jmoï>r da dJm©V
MMm© H$am.
1. {nH$ dZñnVrcm nm ofH$ nXmWm ©À¶m

nwadR>çmda VUmMm H$em àH$mao à^md
nS>Vmo?

2. {nH$m§Zm gw¶©àH$me nmohmoMÊ¶mg VU H$go
AS>MU {Z‘m©U H$aVmV?

3. VUm‘wio {nH$mcm nmUr nwadR>çmda H$gm
à{^md nS>Vmo?

ho gd© KQ>H$ CËnZmda à^md
nmS>VmV H$m¶? Vº$m-1 ‘Yrc {nH$ Am{U

y

x
 ZÌmMo à_mU ({H$.J«m./hoŠQ>a)ZÌmMo à_mU ({H$.J«m./hoŠQ>a)ZÌmMo à_mU ({H$.J«m./hoŠQ>a)ZÌmMo à_mU ({H$.J«m./hoŠQ>a)ZÌmMo à_mU ({H$.J«m./hoŠQ>a)
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 {H$Q>H$m‘wio Am{U gwú‘Ordm‘wio hmoUmè¶m
amoJm§Mm {nH$mÀ¶m CËnmXZmda à^md nS>Vmo.
hr g‘ñ¶m H$er gmoS>dmdr hmM àíZ Amho.
gÜ¶m eoVH$ar {H$Q>H$ZmeH$, ~weuZmeH$,
VUZmeH$ Am{U BVa agm¶{ZH$ nXmWm©Mm
Cn¶moJ H$arV AmhoV. Ago Agco Varhr ¶m
g‘ñ¶ocm Vm|S> XoÊ¶mgmR>r BVa H$mhr ‘mJ© AmhoV.
CXm. VU H$mT>Uo, {H$Q>H$mg YéZ eoVm~mhoa
gmoS>Uo.

{H$Q>H$ ZmeH$ gmYmaUV: agm¶{ZH$ nXmW©
AgVmV Vo {H$Q>H$m§Zm ‘maVmV.

{H$Q>H$, {H$Q>H$ZmeH$ {déÜX à{VH$maH$ eº$s
{Z‘m©U H$é eH$VmV H$m¶? Vw‘À¶m {eúmH$m§Zm
{dMmam à{VH$maH$ eº$s åhUOo ¶m‘wio {H$Q>H$
ZmeH$mMm {H$Q>H$mda à^md nS>Uma Zmhr.

AmnU {H$Q>H$ZmeH$mMm, ~weuZmeH$mMm
Cno¶mJ Ho$ë¶m‘wio AmUIr EH$ g‘ñ¶m CØdVo.
AYrH$ à‘mUmV hr Am¡fYr O‘rZrVM {e„H$
amhVmV. nmD$g nS>ë¶mda O‘rZrVwZ nmÊ¶mV
{‘giVmV d nmÊ¶mÀ¶m lmoVmcm Xþ{fV H$aVmV.
{H$Q>H$ZmeH$mMm ‘mZdmda H$emM àH$maMm à^md
nS>V Zmhr Ago Vwåhmcm dmQ>Vo H$m¶?

{H$Q>H$ ZmeH$ ‘maUmè¶m ì¶º$sda ¶mMm
à^md nS>Vmo. H$mhr agm¶{ZH$ nXmW©  Ë¶m§À¶m
eara (’w$ß’y$go, aº$) àdoe H$aVmV. Ë¶mMm
‘mZdr earamda à^md OmñV H$mimn¶ªV
AmT>iwZ ¶oVmo. ‘mZdmda ¶mMm H$em àH$maMm
n«^md nS>Vmo, Vwåhr {dMma H$é Z gm§Jm?

AmH¥$Vr -14 dZñnVr ‘Yrc amoJAmH¥$Vr -14 dZñnVr ‘Yrc amoJAmH¥$Vr -14 dZñnVr ‘Yrc amoJAmH¥$Vr -14 dZñnVr ‘Yrc amoJAmH¥$Vr -14 dZñnVr ‘Yrc amoJ

VUmMo {MÌ ~Km. Am{U VU qZXþZ H$mT>co
Zmhr Va Ë¶mMm CËnÞmda H$m¶ n[aUm‘ hmoVmo
gm§Jm? VUmMo {ZdmaU H$aÊ¶mgmR>r Vwåhr H$m¶
H$é BpÀN>V AmhmV?

H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3

Vw‘À¶m n[agamVrc eoVmVrc à‘wI VUmMr
Zmdo {chwZ EH$ Vº$m V¶ma H$am. Vo H$moUË¶m
{nH$mgmo~V CJdVmV Vo {chm. e³¶ Agoc Va
nU AmUwZ dJm©V àX{e©V H$am. EodT>oM Zìho
Va eoVH$ar ¶m VUmcm H$mT>Ê¶mgmR>r H$m¶ H$aVmV
gm§Jm.

{H$Q>H$ Am{U dZñnVrdarc amoJ:{H$Q>H$ Am{U dZñnVrdarc amoJ:{H$Q>H$ Am{U dZñnVrdarc amoJ:{H$Q>H$ Am{U dZñnVrdarc amoJ:{H$Q>H$ Am{U dZñnVrdarc amoJ:
{nH$mda VUmMmM Zìho Va {H$Q>H$m§Mm gwÜXm

à^md nS>Vmo. H$mhr {H$Q>H$ ImoS>m§Zm ImVmV.
H$mhr nmZm§Zm H$mVaVmV. H$mhr ‘wimMm Zme
H$aVmV. H$mhr {H$Q>H$ {nH$m§Zm Iwn Cn¶moJr
AgVmV. CXm. Iwn àH$maMo {H$Q>H$ dZñnVrÀ¶m
namJ g§nH$m©V / qgMZ KS>Ê¶mgmR>r Cn¶moJr
nS>VmV.

{d{dY àH$maMo gwú‘{OdmUw {nH$m§Mr ZmgmS>r
H$aVmV. AmnU CKS>çm S>moù¶m§Zr Ë¶m§Zm nmhþ
eH$V Zmhr nU Ë¶m‘wio Pmcocm à^md ‘mÌ
nmhw eH$Vmo. nmZo Xþ‘Sw>Z OmUo, nmZm§Mm a§J
OmUo, nmZmda ImoS>mda( rust) dmT>Uo, ~weu
dmT>Uo BË¶mXr .¶mM ~amo~a {nH$m§Zm nmofH$
VËd nwadR>m H$aUmao Cn¶moJr gwú‘{OdmUw gwÜXm
AgVmV.
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{H$Q>H$ ZmeH$m‘wio gd© {H$Q>H$m§Mm Zme
hmoVmo. hr AmUIr EH$ g‘ñ¶m Amho. H$mhr
{H$Q>H$ {nH$m§Mo OmñV CËnmXZ {‘i{dÊ¶mgmR>r
‘XV H$aVmV ¶mMr AmnU A{YM MMm© Ho$cr.
Amnë¶m amÁ¶mV àH$me‘ Jw§Qw>§a {OëømV A{YH$
à‘mUmV {H$Q>H$ ZmeH$mMm dmna H$aÊ¶mV ¶oVmo.

Imcrc {MÌm§Zm ~Km.

Oa namJ qgMZ H$aUmao {H$Q>H$ ‘maco Joco
Va ¶mMm {nH$ CËnmXZmdma H$m¶ à^md
hmoVmo?
gw¶©’w$cmMm {nH$ KoVm§Zm eoVH$ar gw¶©’w$cmda
é‘mcmZo hmV {’$a{dVmo. H$maU gm§Jw eH$Vm
H$m¶?

AmH¥$Vr -15 númr {H$Q>H$ namJ qgMZmg ‘XV H$arV AmhoV. hmVmZo namJ qgMZ H$aUoAmH¥$Vr -15 númr {H$Q>H$ namJ qgMZmg ‘XV H$arV AmhoV. hmVmZo namJ qgMZ H$aUoAmH¥$Vr -15 númr {H$Q>H$ namJ qgMZmg ‘XV H$arV AmhoV. hmVmZo namJ qgMZ H$aUoAmH¥$Vr -15 númr {H$Q>H$ namJ qgMZmg ‘XV H$arV AmhoV. hmVmZo namJ qgMZ H$aUoAmH¥$Vr -15 númr {H$Q>H$ namJ qgMZmg ‘XV H$arV AmhoV. hmVmZo namJ qgMZ H$aUo
H$mhr eoVH$ar Ago àíZ {dMmaVmV Oa
Amåhr agm¶{ZH$ {H$Q>H$ ZmeH$mMm dmna
Ho$cm Zmhr Va Amåhmcm Mm§Jco {nH$ H$go
KoVm ¶oB©c? Amåhr CËnmXZ H$go dmT>dw
eHw$? ¶m àíZmcm CÎma Amho H$m¶? Vo
H$m¶ Agoc?
hr g‘ñ¶m CËnÞ hmoD$ Z¶o åhUwZ H$mhr

nÜXVr AmhoV Ago H$mhrOZ gm§JV AgVmV.
CXmhaUmW© AmnU AÞmMr gmIirMm dmna
H$éZ {H$Q>H$ "doJdoJù¶m n[ag§ñWm' ¶m
YS>çmV AmnU AÞmMr gmIir ~Ôc MMm©
Ho$cmo. H$mhr àH$maMr {H$Q>Ho$ BVa {H$Q>H$m§Zm
ImVmV. ¶m§ZmM "{àS>oQ>ar BÝgo³Q>g' åhUVmV.
Aem {H$Q>H$m§Mm dmna H$é eH$Vmo. H$mhr
àH$maMo númr gwÜXm ¶m {H$Q>H$mg ImVmV.
Aem númmMm  dmna H$éZ gwÜXm {H$S>r nmgwZ
{nH$mMo aúmU Ho$co OmD$ eH$Vo.

H$mhr OU åhUVmV {H$, {H$Q>H$m§Zm YéZ
Ë¶m§Zm ‘méZ Q>mH$Zo hr Mm§Jcr nÜXV Amho.
nU hr nÜXV hiw Am{U OmñV doi cmJUmar
Amho. nU ¶m nÜXVrcm nmR>tdm XoUmao åhUVmV

H$s, eoVmÀ¶m ‘Ü¶ ̂ mJr {Xì¶mMm COoS> R>odë¶mZo
gd© {H$Q>H$ {Xì¶mH$S>o AmH${f©co OmD$Z EH$m
{R>H$mUr O‘m hmoVmV. O‘m Pmcoë¶m {H$Q>H$m§Zm
{ZdSw>Z YaUo gmono OmVo.

¶m~Ôc Vw‘À¶m {‘Ìmgmo~V MMm© H$éZ {H$Q>H$
ZmeH$ H$aÊ¶mÀ¶m n¶m©¶r nÜXVr gm§Jm?

Z¡g{J©H$ {H$Q>H$ ZmeH$ nÜXVr:Z¡g{J©H$ {H$Q>H$ ZmeH$ nÜXVr:Z¡g{J©H$ {H$Q>H$ ZmeH$ nÜXVr:Z¡g{J©H$ {H$Q>H$ ZmeH$ nÜXVr:Z¡g{J©H$ {H$Q>H$ ZmeH$ nÜXVr:
gmYmaUV: eoVH$ar H¥${Ì‘[aË¶m V¶ma

Ho$coco IV, {H$Q>H$ ZmeH$ dmnéZ {H$Q>H$m§Mo
{Z¶§ÌU H$aVmV. ¶m ~amo~a H$mhr Z¡g{J©H$
{H$Q>H$ZmeH$ nÜXVr AmhoV.

Amnco eoVH$ar H$moUË¶m nÜXVrMm Cn¶moJ
H$arV AmhoV?
H$mhr àH$maMo {H$Q>H$ Amnë¶mcm hmZrH$maH$

Agcoë¶m {H$Q>H$mda {Z¶§ÌU R>odVmV. ¶m§Zm
" {‘Ì {H$Q>H$' Ago åhUVmV. H$mVrZ,
S´>°JZâcm¶, {H«$gmonm, {darãg, coS>r~S>©, {~Q>c,
BË¶mXr Om°{gS>g, {Q´>ßg, ImoS> H$mVaUmao {H$Q>H$
Amù¶m§Zm ImVmV. Q´>¡H$moS>‘m© ~°³Q>oar¶‘ ImoS>
H$mVaUmè¶m {H$Q>H$mÀ¶m  A§S>çmV AgVo.
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V§~mIwMr nmZo ImUmè¶m H°$Q>a{n„a, YmÝ¶mcm
ImUmao H°$Q>a{n„a(cater pillar) gma»¶m H$mhr
Q´>m`H$moS>_m© gmaIo ~weu Am{U H$mhr ~°grbg
Wwè¶m§OoZo§grg gmaIo ~°HQ>o[a¶m H$mhr àH$maÀ`m
{H$Q>H$m§Mm Zme H$aVmV.

AmH¥$Vr -16 {H$Q>H$ Z¡g{J©H$ eÌwAmH¥$Vr -16 {H$Q>H$ Z¡g{J©H$ eÌwAmH¥$Vr -16 {H$Q>H$ Z¡g{J©H$ eÌwAmH¥$Vr -16 {H$Q>H$ Z¡g{J©H$ eÌwAmH¥$Vr -16 {H$Q>H$ Z¡g{J©H$ eÌw
({àS>oQ>ar BÝgo³g)({àS>oQ>ar BÝgo³g)({àS>oQ>ar BÝgo³g)({àS>oQ>ar BÝgo³g)({àS>oQ>ar BÝgo³g)

H$mhr àH$mao {‘l{nHo$ {H$Q>H$mg amoJmg
{Z¶§{ÌV R>odVmV. gmirMo {nH$ KoVë¶mZ§Va
CS>rX, ̂ wB©‘wJmMo {nH$ KoVco Va gmirda ¶oUmao
" Qw>§J«mo ìhm¶ag'(Tungro virus) cm {Z¶§{ÌV
R>oD$ eH$Vmo. H$mngmMo {nH$ KoVë¶mZ§Va ‘H$m
, H$mngmMo {nH$ KoVë¶mZ§Va H°$Q>a {n„a da
{Z¶§{ÌV R>odVm ¶oVo. VwarMo {nH$ KoVë¶mZ§Va
‘H$m, ÁdmarMo {nH$ KoVë¶mg S>mJ Agcoco
~moc d‘©( bole worm ) Am{U H$moaS>çm amoJmMo
{Z¶§ÌU hmoVo.

H$mngmÀ¶m {nH$mV OoQ́>monm ( Jetropa) Am{U
{‘aMuÀ¶m {nH$mV P|Sw>Mr ’w$cmMr PmS>o H$m
cmdVmV. Vwåhr gm§Jw eH$Vm H$m¶?
     {nH$ CËnmXZmV àJVr gmÜ¶ H$aUo

O{‘ZrÀ¶m Amamo½¶mg dmVmdaUmMo aúmU H$aUo,
eoVrÀ¶m XmoÝhr ~mOwZo Agcoco A§e AmhoV.
eoVrVrc JwUmË‘H$, {d{dY AmYw{ZH$ eoVrÀ¶m
nÜXVr ~Ôc eoVH$è¶m§Zm ‘m{hVr AgUo
Amdí¶H$ AmhoV.

AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?AmnU H$m¶ {eH$cmo?

‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

     VU, {H$Q>H$ZmeH$, IV, ~weuZmeH$, AmocrV eoVr, H$moaS>dmhþ eoVr,VU, {H$Q>H$ZmeH$, IV, ~weuZmeH$, AmocrV eoVr, H$moaS>dmhþ eoVr,VU, {H$Q>H$ZmeH$, IV, ~weuZmeH$, AmocrV eoVr, H$moaS>dmhþ eoVr,VU, {H$Q>H$ZmeH$, IV, ~weuZmeH$, AmocrV eoVr, H$moaS>dmhþ eoVr,VU, {H$Q>H$ZmeH$, IV, ~weuZmeH$, AmocrV eoVr, H$moaS>dmhþ eoVr,
{àS>oQ>ar BÝgo³Q>g, ~°³Q>oar¶m, à{VH$maH$ eº$s, H$m~m}hm¶S´> oQ>, ~°³Q> oar¶c H$ëMa{àS>oQ>ar BÝgo³Q>g, ~°³Q>oar¶m, à{VH$maH$ eº$s, H$m~m}hm¶S´> oQ>, ~°³Q> oar¶c H$ëMa{àS>oQ>ar BÝgo³Q>g, ~°³Q>oar¶m, à{VH$maH$ eº$s, H$m~m}hm¶S´> oQ>, ~°³Q> oar¶c H$ëMa{àS>oQ>ar BÝgo³Q>g, ~°³Q>oar¶m, à{VH$maH$ eº$s, H$m~m}hm¶S´> oQ>, ~°³Q> oar¶c H$ëMa{àS>oQ>ar BÝgo³Q>g, ~°³Q>oar¶m, à{VH$maH$ eº$s, H$m~m}hm¶S´> oQ>, ~°³Q> oar¶c H$ëMa

Á¶m à‘mUo cmoH$g§»¶m dmT>V Amho Ë¶mà‘mUo AÞYmÝ¶mMo CËnmXZ dmT>V Zmhr.

{~¶mMm àH$ma, ‘mVrMo JwUY‘©, OcqgMZmMr gmo¶, IVmMm dmna, dmVmdaU, {H$Q>H$mÀ¶m
hëë¶mMo {Z¶§ÌU, VUmMo {Z¶§ÌU ho gd© AÞYmÝ¶mMo CËnmXZ dmT>{dÊ¶mMo KQ>H$ AmhoV.

{‘l {nH$ nÜXVrZo eoVr Ho$ë¶mg eoVH$è¶m§Zm doJdoJir {nH$o {‘iVmV. d CËnÞ gwÜXm
OmñV {‘iVo.

{nH$mÀ¶m AXcm~Xcr‘wio O{‘ZrMr gwnrH$Vm H$m¶‘ amhVo.
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h¡{~«S>m¶OoeZ nÜXVrZo Am{U OoZrQ>rH$ B§{O{ZatJ Q>o³Zr³g ìXmao EopÀN>H$ JwUY‘© ¶wº$ {~O
V¶ma H$aVmV.

O‘rZrVwZ emofcoë¶m nmÊ¶mn¡H$s ’$º$ 0.1% nmUr àH$me g§ícofU {H«$¶oV H$m~m}hm¶S´>oQ>g
V¶ma H$aÊ¶mgmR>r dmnacm OmVmo.

H$m~©ZS>m¶ Am³gmB©S>Mo nmZmìXmao emofU d nmÊ¶mMo ~mpîn^dZ nU©a§Y«mìXmao ( Stomata)KS>Vo

H$moaS>dmhþ {nHo$ nmUr H$‘r Agcoë¶m úmoÌmV AZwHw$c AgVmV.

dZñnVtZm Zm¶Q´>moOZ ’$m°ñ’$ag, nmoQ>°{e¶‘ ‘moR>çm à‘mUmV Amdí¶H$ AmhoV. Ë¶m§Zm Macro
nutrients åhUVmV.

dZñnVr§Zm ~moam°Z, cmoh, H$m°na BË¶mXr ho nmofH$ VËd H$‘r à‘mUmV cmJVmV. ¶m§Zm Micro
nutrients åhUVmV.

O‘rZrVrc Zï> Pmcoco nmofH$ VËd nwÝhm {‘i{dÊ¶mgmR>r O{‘ZrV g|{Ð¶ IV {‘giwZ
agm¶{ZH$ IV {‘giwZ qH$dm {nH$mMr AXcm~Xc (H«$m°n amoQ>oeZ) H$éZ H$aVm ¶oVo.

{‘l {nH$mÀ¶m eoVrZo O‘rZ gw{nH$ hmoVo. EH$m {nH$mZo H$‘r Pmcoco nmofH$ VËd Xþgè¶m {nH$mZo
^éZ {ZKVmV.

øw‘g Am{U O‘rZrMr OcYmaU eº$s O‘rZrV Z¡g{J©H$ IVo {‘gù¶mZo dmT>Vo.

H$moUË¶mhr PmS>mMr nmZm§Zm {hado IV åhUwZ dmnaVm ¶oVo.

d‘u H§$nmoï> (Jm§Sw>i IV) IVo agm¶{ZH$ IVmnoúmm {H$Ë¶oH$ nQ> CÎm‘ AmhoV.

{H$Q>H$ZmeH$mMm A{YH$ dmna Ho$ë¶mZo O‘rZ àXþ{fV hmoVo. Oc àXþfU hmoVo Am{U {Od
d¡{dÜ¶Vm YmoH$m {Z‘m©U hmoVo.

1. gmirÀ¶m {nH$mMo A{YH$ CËnÞ {‘i{dÊ¶mgmR>r H$mhr Cnm¶ gwMdm.(AS 1)

2. agm¶{ZH$ IVmÀ¶m VwcZoV O¡{dH$ IVo H$er cm^Xm¶r AmhoV ho gm§Jm?(AS 1)

3. (a) Cƒ CËnmXH$ {nH$mÀ¶m dmUmda agm¶{ZH$ IVmMm H$gm à{VHw$c à^md nS>Vmo Vo gm§Jm?

(b) Cƒ CËnmXH$ {nH$ agm¶{ZH$ IVmMm dmna Z H$aVm KoVm ¶oVmV H$m¶? H$go?(AS 1)

4. agm¶{ZH$ IVo {H$Q>H$ ZmeHo$, Air ZmeH$ Am{U VU ZmeH$m‘wio {ZgJm©g H$em àH$mao YmoH$m
{Z‘m©U hmoVmo?(AS 6)

Amnë¶m Aä¶mgmV gwYmaUmAmnë¶m Aä¶mgmV gwYmaUmAmnë¶m Aä¶mgmV gwYmaUmAmnë¶m Aä¶mgmV gwYmaUmAmnë¶m Aä¶mgmV gwYmaUm

SCERT T
ELA

NGANA



eoVr CËnmXZmV dmT> H$aUo - EH$m AmìhmZeoVr CËnmXZmV dmT> H$aUo - EH$m AmìhmZeoVr CËnmXZmV dmT> H$aUo - EH$m AmìhmZeoVr CËnmXZmV dmT> H$aUo - EH$m AmìhmZeoVr CËnmXZmV dmT> H$aUo - EH$m AmìhmZ124

5. Cƒ CËnmXH$ {nH$mÀ¶m dmUmÀ¶m dmnamZo à{VHw$c n[aUm‘ H$moUVo?(AS 1)

6. {~¶mUo noaÊ¶mAmYr eoVH$è¶mZo H$moUVo Cnm¶ Ho$co nm{hOoV?(AS 1)

7. g‘Om Vw‘Mo eoV nmÊ¶mÀ¶m XþîH$mi J«ñV úmoÌmV Amho. Aem doir Vwåhr H$moUVo {nH$ ¿¶mc?
H$go ¿¶mc?(AS 1)

8. h§Jm‘r {H$Q>H$mnmgwZ {nH$m§Mo g§aúmU H$aÊ¶mgmR>r Vwåhr H$m¶ Cnm¶ ¶moOZm H$amc?

9. agm¶{ZH$ IVmMm dmna H$arV Agcoë¶m eoVH$è¶mcm go§{Ð¶ IVmMm dmna H$am åhUwZ Vwåhr
H$moUË¶m Jmoï>rÀ¶m AmYmao g‘Odmc?(AS 4)

10. eoVH$ar EImXo {H$Q>H$ZmeH$ Iwn dfm©nmgwZ eoVrgmR>r dmnaV Amho. Ë¶mMm {H$Q>H$mÀ¶m g§»¶oda
d soil ecosystem da H$gm à^md nS>oc?(AS 2)

11. d|H$Q>mnwa‘ ho Jmd XþîH$mi J«ñV Amho. gmo‘æ¶m D$gmMo {nH$ KoD$ BpÀN>V Amho. ho ’$m¶Xoera
Amho H$m Zmhr ho gm§JÊ¶mgmR>r Vwåhr H$moUVo àíZ {dMmamc?(AS 7)

12. Vw‘À¶m JmdmMm ZH$mem H$mTw>Z Ë¶mV nmÊ¶mMo lmoV XmIdm?(AS 5)

13. am‘æ¶mZo Ë¶mÀ¶m eoVmVrc ‘mVrMr VnmgUr Ho$cr. AgVm 34-20-45 ¶m à‘mUmV nmofH$
VËd AmT>iwZ Amco. Va Aem O‘rZrV D$gmMo nrH$ KoUo AZwHw$c Agoc H$m¶? am‘æ¶mZo
eoVmV {H$Q>H$ ZmeH$mMm dmna Z H$aVm H$moUVr {nH$ KoVm ¶oVmV?(AS 2)

14. "{Od d¡{dÜ¶Vmcm g|{Ð¶ IVo ‘XV H$aVmV' Vwåhr ¶m {dYmZmcm H$go {gÜX H$amc?(AS 6)

15. Vw‘À¶m n[agamVrc eoVrVrc ‘w»¶ VUmMr Zmdo {chm. doJdoJù¶m {nH$mV H$moUH$moUVo VU
CJdVmV?(AS 4)

{nH$mMo Zm§do{nH$mMo Zm§do{nH$mMo Zm§do{nH$mMo Zm§do{nH$mMo Zm§do {nH$mV dmT>Umè¶m VUmMo Zmdo{nH$mV dmT>Umè¶m VUmMo Zmdo{nH$mV dmT>Umè¶m VUmMo Zmdo{nH$mV dmT>Umè¶m VUmMo Zmdo{nH$mV dmT>Umè¶m VUmMo Zmdo

16. ""{H$Q>H$ZmeH$mMm AVr dmna H$aUo {Od d¡{dÜ¶Vocm Am{U {nH$mÀ¶m CËnmXZcm YmoH$mXm¶H$
AgVo''¶m {dYmZmMo Vwåhr H$go g‘W©Z H$amc?(AS 6)

17. Z¡g{J©H$ {H$Q>H$ {Z¶§ÌV nÜXV  {Od d¡{dÜ¶VogmR>r Cn¶moJr Amho {Q>nm {chm.
18. n[agamVrc eoVrMo {Z[aúmU H$éZ eoVmVrc VZmMo {Z_w©cZ H$go H$aVmV.Vo eoVH$è`mH$Sw>Z

{dMmanwg H$éZ {chm?
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gw{Mgw{Mgw{Mgw{Mgw{M

à¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vr

a) g§H$arH$aU g§H$arH$aU g§H$arH$aU g§H$arH$aU g§H$arH$aU (((((Hybridization)))))

AmO ~m¶moQ>³Zmocm°OrñQ> Zr doJdoJù¶m {nH$mÀ¶m A{YH$ CËnÞ XoUmè¶m {nH$mÀ¶m OmVr
À¶m {dH$mg Ho$cm. ‘w»¶V: AÞYmÝ¶ Am{U nmco^mOr, ’$im§À¶m {nH$mMm g§H$arH$aUmMm Am{U
OoZo{Q>H$ B§{O{Z[a¨J Q>oH${ZH$À¶m gmhmæ¶mZo {~¶m‘Ü¶o EopÀN>H$ JwUY‘m©Mr dmT> H$aÊ¶mV Amcr
Amho. ¶m nÜXVr~Ôc Vwåhr ^{dî¶mV {eH$mc.

Q>‘mQ¶mMo {nH$ ‘D$ Am{U ‘mgmi Agë¶m‘wio ho {nH$ AmR>dS¶mnoúmm OmñV {Xdg gmR>dwZ
R>odZo e³¶ Zmhr. Oa Q>‘mQ>o KÅ> Am{U ‘mgmi Agoc Va Ë¶mcm gmR>dwZ R>odVm ¶oVo. åhUwZ
~¶moQ>o³Zmocm°{OñQ> ¶mo½¶ JwUY‘m©Mr {ZdS> H$éZ g§H$arV dmU V¶ma H$aVmV. {~O Zgcoco A§Hw$a,
nnB©, g§H$arV AmhoV.
AmnUmg gmi, YmÝ¶ Am{U XmirMr g§H$arV dmU H$m Amdí¶H$ Amho? {dMma H$am.

     millets, cereals Am{U nmco^mÁ¶m, ’$io ¶mn¡H$s EHo$H$
CXmhaU ¿¶m. àW‘ darc gdm©Mo ‘m{hV Agcoë¶m JwUY‘m©Mr
¶mXr H$am. nwÝhm Vwåhmcm Á¶m JwUY‘m©V ~Xc H$am¶Mm
Amho Ë¶mMr ¶mXr H$am. nU Ë¶m JwUY‘m©V H$m ~Xc H$amdmgm
dmQ>Vmo H$maUo Úm?

  A.A.A.A.A. àH$maàH$maàH$maàH$maàH$ma CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU ‘m{hV Agcoco‘m{hV Agcoco‘m{hV Agcoco‘m{hV Agcoco‘m{hV Agcoco ~Xcmd¶mMo~Xcmd¶mMo~Xcmd¶mMo~Xcmd¶mMo~Xcmd¶mMo H$maUH$maUH$maUH$maUH$maU
 H«$ H«$ H«$ H«$ H«$ JwUY‘©JwUY‘©JwUY‘©JwUY‘©JwUY‘© JwUY‘©JwUY‘©JwUY‘©JwUY‘©JwUY‘©
 1 ’$io
 2 ^mOrnmcm
 3 Millets
 4 Cereals
 5

b)  g§H$[aV dmU g§H$[aV dmU g§H$[aV dmU g§H$[aV dmU g§H$[aV dmU (((((Hybrid Varieties)

~¶moQ>o³Zmocm°OrñQ> (Biotechnologists) XmoZ dZñnVrMo g§H$arH$aU H$éZ g§H$arV dmU V¶ma
H$aVmV. g§H$arH$aU Agcoë¶m XmoZ dZñnVrMo Oo{ZQ>r³g doJdoJir JUwY‘© AgVmV. ¶m‘wio
Cn¶wº JUwY‘© Agcocr Zdr dmU V¶ma hmoVmV.

g§H$arV Q>_mQ>og§H$arV Q>_mQ>og§H$arV Q>_mQ>og§H$arV Q>_mQ>og§H$arV Q>_mQ>o
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 1911 ¶m gmbr ì¶dgm{¶H$ ÑîQ>çm Vm§XimMo (gmi) OmñV CËnÞ {‘i{dÊ¶mgmR>r {‘lOmV
(Hybridization) ¶m {H«$¶oM>m dmna Ho$bm. S>m°.Or.nr. ho³Q>a(Dr. G. P. Hector) AñQ>©ìhrc
(erstwhile)  ¶m Ordemókm§Zr gZ 1911 gmcr ~§Jmc‘Ü¶o T>mH$m ¶oWo gwédmV Ho$cr. (T>mH$m
AmVm ~m§JcmXoe ‘Ü¶o Amho. nwdu ~m§JcmXoe ^maVmV hmoVm) Z§Va 1912 gmcr {nH$mÀ¶m V§km§Zm
gmirÀ¶m {nH$mgmR>r ‘Ðmg amÁ¶mV {Z¶wº$ H$aÊ¶mV Amco. B§{S>¶Z H$mD§${gc Am°’$ AJ«rH$ëMa
[agM© (ICAR) Mr ñWmnZm hmoÊ¶mAmYr gZ 1929 ‘Ü¶o ’$º$ ~§Jmc Am{U ‘Ðmg amÁ¶mVM
gmirÀ¶m {nH$mMo emók hmoVo. Z§Va AZoH$ g§emoYZ H|$Ð ñWmnZ H$aÊ¶mV Amco Á¶mVwZ 445
gmirÀ¶m CËH¥$ï> OmVr V¶ma H$aÊ¶mV Amë¶m. (1950 n¶ªV) ¶m gmirÀ¶m dmUmV cdH$a ¶oUmao
OcamoYH$, XwîH$mi amoYH$, amoJ amoYH$, JwUY‘© hmoVo.

g§H$arH$UmZo V¶ma Pmcoco {nH$mMo dmU A{YH$ CËnÞ XoUmao, amoJ {ZamoYH$ nmÊ¶mÀ¶m
VwQ>dS>çmcm ghZ H$aUmao VgoM Amåcr¶ O‘rZrV gwÜXm dmT>VmV.

Vwåhr gwÜXm g§H$arV dmZ V¶ma H$é eH$Vm. hm \$ma AmdS>rMm {df` Amho.

Mcm Imcrc à¶moJ H$éZ H$miOrnwd©H$ {Z[aúmUmMr Zm|X H$am.

aoS> Am{U ¶o„mo ~amo~a ao„mo aoS> Am{U ¶o„mo ~amo~a ao„mo aoS> Am{U ¶o„mo ~amo~a ao„mo aoS> Am{U ¶o„mo ~amo~a ao„mo aoS> Am{U ¶o„mo ~amo~a ao„mo (Red and Yellow equal to Rellow)

Oa Vwåhmcm ñdV:Mo g§H$arV ’w$c V¶ma H$am¶Mo Amho Va Imcrc H¥$Vr H$amdr cmJoc. nU
¶mgmR>r A{YH$ doi ghZ{ecVm cmJVo. ¶mgmR>r Vwåhmcm cmc Am{U {ndim a§JmMo M§ÐH$m§Vm
dZñnVr Amdí¶H$ AmhoV.

PmS>mda nmM qH$dm ghm ’$wco {ZdS>m.
~mH$sMo gd© ’w$co VmoSw>Z Q>mH$m.

àË¶oH$ ’w$cmVrc nw§Ho$ga VmoSw>Z Q>mH$m.
{ndir ’w$co KoD$Z Ë¶m§Zm cmc ’w$cmÀ¶m ñÌrHo$gamda Kmgm. OoUoH$éZ namJ qgMZ
hmoB©c. ({h {H«$¶m gm¶§H$mirM Ho$cr nm{hOo.) H$maU hr ’w$co gm¶§H$mir ’w$cVmV d
gH$mir JiwZ nS>VmV)

 {ndù¶m ’w$cmMo cmc ’w$cmcm Kmgcoë¶m Ym½¶mZo ~m§Ym OoUo H$éZ Vo namJg§{MV Pmcoco
 AmhoV ho H$mhr {XdgmV H$ioc.
EH$m AmdR>dS>çmZ§Va cmc ’w$cmVwZ H$mù¶m {~¶m V¶ma hmoVrc.
Ë¶m {~¶m§Zm XmoZ AmdR>dS>o CÝhmV dmidwZ nwÝhm Hw§$S>rV Q>mH$m.
 Hw§$S>rVrc CJdcoë¶m PmS>mMr ’w$co cmJo n¶ªV H$miOr ¿¶m.
 ’w$co cmJë¶mda ’w$cm§Mm a§J nhm? Vmo H$gm Amho?
 àË¶oH$ Q>ßnmÀ¶m {Z[aúmUmMr Zm|X ¿¶m Am{U {eúmH$mgmo~V ¶mMr
MMm© H$am.

à¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vrà¶moJemim H¥$Vr
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Vwåhmcm ‘m{hV Amho H$m¶? Vwåhmcm Q>‘mQ>m Am{U ~Q>mQ>m ‘m{hV Amho. Vwåhmcm nmo‘°Q>mo
‘m{hV Amho H$m¶? ~mOwMo AmH¥$Vr nhm.

emókm§Zr Q>mo‘°Q>mo Am{U nmoQ>°Q>mo À¶m g§H$arH$aUmZo nmo‘°Q>mo Mr
àJVr H$ocr. nmo‘°Q>moÀ¶m PmS>mda Q>mo‘°Q>mo cmJVmV d ‘wim§Zm
nmoQ>°Q>mo cmJVmV. AmíM¶©Xm¶H$ Zmhr H$m¶?

ho ’$m¶Xoera Amho H$r Zmhr?
c) Genetic engineering( OoZoQ>rH$ B§{OZr¶atJ)
{nH$mMo CËnÞ dmT>{dÊ¶mMr Xþgar nÜXV åhUOo Oo{ZQ>rH$

B§{OZr¶atJ Amho. Á¶m nXmWm©Zm  BpÀN>V JwUY‘© AgVmV Vo
JwUY‘© dZñnVrV àdoe H$a{dco OmVo Am{U dZñnVrMr Zdr
OmV V¶ma Ho$cr OmVo. Aem OmVtZm AZwd§erH$ [aË¶m ~Xc
Ho$coco {~O (genetically modified seeds (GMS) åhUVmV.

H$mhr OZ AZwd§erH$VoV ~Xc Ho$coë¶m {~Om {déÜX cT>V Amho? Vw‘À¶m {eúmH$m§Zm
¶mMr H$maUo {dMmam.

AZwd§{eH$ ~Xc Ho$coco {~O Cƒ à{VMo AgwZ doJdoJù¶m dmVmdUmV d ‘mVrV dmT>Vo.
AemàH$maÀ¶m {~Om§Mr eoVH$è¶m§Zm AË¶§V Amdí¶H$Vm Amho. eoVH$è¶m§Zm ¶mMm Cn¶moJ {nH$mMr
dmT> H$aÊ¶mgmR>r hmoVmo.

{nH$ {nH$m¶cm H$‘r H$mi cmJUo {nH$mMr C§Mr H$‘r AgZo ho ’$m¶Xoera JUwY‘© AmhoV.
JQ>mV MMm© H$am d {ZH$mc dhrV {chwZ H$mT>m.

ZmÊ¶mMr Xþgar ~mOwZmÊ¶mMr Xþgar ~mOwZmÊ¶mMr Xþgar ~mOwZmÊ¶mMr Xþgar ~mOwZmÊ¶mMr Xþgar ~mOw
{nH$mÀ¶m CËnÞmV dmT> H$aUo hm ‘moR>m àíZM Zmhr. dmT>Vr cmoH$g§»¶m Am{U AÞmMr

‘mJUr ¶mVrc g§VwcZ amIÊ¶mgmR>r {nH$mMo OmñV CËnmXZ KoUmè¶m nÜXVr Adc§{~Ê¶mMr
JaO Amho. nma§nmarH$ Am{U Xoer {~¶mÀ¶m OmVr AÑî¶ hmoV AmhoV. AZwd§erH$VoV ~Xc
Ho$coë¶m {~¶m gVV dmnaë¶mZo {nH$m§da {H$S>r amoJmMm AVmoZmV àmXþ^m©d dmT>V Amho. ¶m‘wio
eoVH$ar OmñV {H$Q>H$ZmeH$ AmirZmeH$mMm dmna H$arV AmhoV. ¶m‘wio n[ag§ñWocm (eco
system) AZmdí¶H$ hmZr hmoV Amho. CXm.  B.T. H$mnwg, dm§Jo ¶m {nH$m‘wio eoVH$ar AmË‘hË¶m
H$arV AmhoV. ~hþamï´>r¶ H§$nÊ¶m ’$º$ {~.Q>r. {~¶mZoM dmnaÊ¶mg X~md AmUV AmhoV. ¶m
{df¶mda Amnë¶m gma»¶m cmoH$m§Zr ¶m {déÜX H$gm AmdmO CR>dmdm ¶mMm {dMma H$am.

nmo_°Q>monmo_°Q>monmo_°Q>monmo_°Q>monmo_°Q>mo
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Am‘moZr¶‘ ’$m°ñ’o$Q>, Am‘moZ{¶‘
gë’ o $ Q > , A‘m o {Z¶‘, ¶ w a r¶m,
A‘moZ{¶‘, ³cmoamB©S> BË¶mXr

agm¶{ZH$ IVmV {VZ nmofH$ VËd
^anwa g‘à‘mUmV AgVmV. Ogo-
Zm¶Q́>moOZ, ’$m°ñ’$moag Am{U nmoQ>°{e¶‘
{nH$mg ¶mMr Amdí¶H$Vm nS>ë¶mg
¶m IVmìXmao ¶m nmofH$ VËdmMm OcX
nwadR>m H$ocm OmD$ eH$Vmo.

~hþVoH$ agm¶{ZH$ IVmV AmåcmMo
à‘mU OmñV AgVo. Ë¶mV ËdMocm
OmiÊ¶mMr úm‘Vm AgVo. O‘rZrMr
gw{nH$Vm ~Xco.
OcX nwadR>m

agm¶{ZH$ IV H¥${Ì‘ nXmWm©nmgwZ
V¶ma H$oco OmVmV

H¥${Ì‘ [aË¶m {Z‘m©U Ho$co OmVmV.

‘hmJ

20 Vo 60%

Zm¶Q´>moOZ, ’$m°ñ’$ag,nmoQ>°{e¶‘Mr
à‘mU g‘mZ AgVo.

CXmhaU:

’$m¶Xo:

VmoQo:

{Z‘uVrMm Xa:

JwUY‘©:

{Z‘uVr:

qH$‘V:

ZÌMo à‘mU:

{dVaU:

H$mngmÀ¶m gaH$sMr n|S>, blood meal,
fish emulsion IV Am{U {MIc BË¶mXr

hr IVo O‘rZrV Z¡g{J©H$ nmofH$ VËd
{‘giVmV. ‘mVrVrc g|{Ð¶ nXmW©
dmT>{dVmV. O‘rZrMr OcYmaU úm‘Vm
dmT>{dVmV. O‘rZ H${R>U hmoÊ¶mnmgwZ
~MmdVo. nmUr d hdoV O‘rZrMr PrO
H$‘r hmoVo. dZñnVr hiwdma {Za§Va nmofH$
VËdmMm nwadR>m hmoVmo.
¶mVwZ hiwdma nmofH$ VËdmMm nwadR>m hmoVmo.
IVm‘Ü¶o nmofH$ VËdmMo {dVaU g‘mZ
ZgVo.

‘§X nwadR>m

g§§{Ð¶ IVo g{Od nXmWm©nmgwZ V¶ma Ho$co
OmVmV.

Z¡g{J©H$ [aË¶m {Z‘m©U Ho$co OmVmV. ¶mMr {Z‘uVr
H$moUrhr ñdV: H$é eH$Vmo {dHw$ eH$Vmo
ñdñV

14% À¶m da

nmofH$ VËdmMo {dVaU g‘mZ ZgVo.

VwcZmË‘H$ MmQ>©VwcZmË‘H$ MmQ>©VwcZmË‘H$ MmQ>©VwcZmË‘H$ MmQ>©VwcZmË‘H$ MmQ>©

agm¶{ZH$ IVoagm¶{ZH$ IVoagm¶{ZH$ IVoagm¶{ZH$ IVoagm¶{ZH$ IVo go§{Ð¶ IVogo§{Ð¶ IVogo§{Ð¶ IVogo§{Ð¶ IVogo§{Ð¶ IVo
(H§$nmoï> / O¡{dH$ IVo)(H§$nmoï> / O¡{dH$ IVo)(H§$nmoï> / O¡{dH$ IVo)(H§$nmoï> / O¡{dH$ IVo)(H§$nmoï> / O¡{dH$ IVo)
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àJV{ec eoVH$aràJV{ec eoVH$aràJV{ec eoVH$aràJV{ec eoVH$aràJV{ec eoVH$ar
XoemMm nmR>rMm H$Um g‘OÊ¶mV ¶oUmè¶m eoVH$è¶mcm AmO dmQ>V Amho H$s, eoVr ’$m¶Xoera

Y§Xm Zmhr. Aem n[apñWVrV JwS>rdmS>m ZmJaËZ‘ Zm¶wSw> ZmdmÀ¶m EH$m àJV{ec eoVH$è¶m§À¶m
úmoÌmV H«$m§Vr KS>dwZ AmUcr Am{U eoVr hm EH$‘od ’$m¶Xoera ì¶dgm¶ Amho.

Ë¶m§Zm CËH¥$ï> eoVr~Ôc amï´>r¶ Am{U A§aamï´>r¶ ~úmrgo XoÊ¶mV Amcr. Ë¶m§Mr Zm{dÊ¶nwU©
eoVrMr nmhUr H$aÊ¶mgmR>r emóµk, ~wÜXr‘mZ ì¶º$s¨Zr ^oQ> {Xcr.

eoVrÀ¶m úmoÌmVrc Amìhm§ZmZm Vm|S> XoÊ¶mgmR>r eoVr d ~mOmamÀ¶m AmYw{ZH$ V§ÌkmZmMo
kmZ eoVH$è¶m§Zm AgUo Amdí¶H$ Amho. ho A{YH$ Z’$m {‘i{dÊ¶mgmR>r Amdí¶H$ Amho. Mcm
Ë¶m§À¶mM eãXmV Ë¶mMo AZw^d nmhþ ¶m.

‘r Jw{S>dmS>m ZmJaVZ‘ Zm¶wSw> EH$ Jar~ eoVH$ar Amho. AmOn¶ªV ‘r Hw$R>ë¶mhr ~°Ho$VwZ
H$O© KoVcoco Zmhr. qH$dm Hw$UmH$Sw>Z én¶o ì¶mOmZo KoVco Zmhr. ‘mÂ¶m eoVmVrc CËnÞmdaM ‘r
Hw§$Qw>§~mMm CXa{Zdm©h Mmc{dVmo. ‘r eoVmV Voc {~¶m, ’$io Am{U ’w$cm§Mo ñdV:gmR>r d Xþgè¶mgmR>r
CËnÞ KoVmo.

‘mÂ¶m ¶eñdr hmoÊ¶mMo JwT> ahñ¶ {‘l eoVr Amho. ‘r 17 EH$a n¡H$s EH$ EH$a úmoÌmV
eoVr gwé Ho$cmo.‘mPr eoVr h¡Ðm~mX eham~mhoa hm¶mVZJa ‘§S>i ‘Yrc Vmam‘Vr noQ> ¶oWo Amho.
Z§Va ~mH$sÀ¶m 16 EH$a úmoÌmV eoVr gwé Ho$cr. ‘r eoVmV gmir, ^wB©‘wJ, Vwa, ‘wJ, CS>rX,
BË¶mXr XmiYmÝ¶mMo {nH$ KoVmo.
Q>mo‘°Q>mo, dm§Jo, ’$io ’w$cm§Mo {nH$
K oVm o. h o gd© H$aÊ¶mAmYr
H$moUË¶mhr eoVr VkmMr g„m
qH$dm ‘m{hVr KoVcr Zmhr. Ë¶m§Zm
ôQ> {Xcr Zmhr.

‘mÂ¶m H$ï>mZo ‘r ho {eHw$
eH$cmo H$s, 95% nmofH$ nXmW©
{ZgJm©VwZ {‘iVmV. Cacoco nmM
Q>¸ o $ (5%) nm ofH$ nXmW ©
O{‘ZrVrc gwú‘ {OdmnmgwZ {‘iVmV. åhUwZ O{‘ZrV gwú‘ {OdmUw§Mr dmT> H$aÊ¶mMo ‘hËd
nQ>co. Mm§Jcr ‘mVrM AmnU {Xcoco IV {nH$m§Zm nmohm§M{dVo..

PmS>o ñdV:cm Amdí¶H$ VodT>o nomfH$ nXmW© KoD$Z {e„H$ Agcoë¶m Xþgè¶m PmS>m§gmR>r
R>odVmV. ¶mcmM ‘mÂ¶m ‘Vo O¡{dH$ d¡{dÜ¶Vm åhUVmV.
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Ś>‘pñQ>H$ (eodJmMo) dZñnVr ZmaimÀ¶m
PmS>mImcrM dmT>V o Am{U S ´ >‘pñQ >H$
dZñnVrImcr hocmo{Z¶m ’w$cmMr dZñnVr
dmT>Vo. EñnaOr„g dZñnVr H$m°’$sÀ¶m
dZñnVr Imcr dmTw> eH$Vo. hr H$‘r úmoÌmV
OmñV {nHo$ KoÊ¶mMm EH$‘od ‘mJ© Amho. ¶m
‘mJm©Mm Oa ¶mo½¶ [aVrZo Adc§~ Ho$cm Va
¶e d Z’$m XmoÝhr {‘iVmV.

gmYmaUV: EH$m EH$a‘Ü¶o 30 nmoVo
gmirMo CËnÞ KoUo AdKS> Amho. nU ‘r
H$mhr V§ÌmÀ¶m Cn¶moJ H$éZ EH$ar 92 nmoVo gmirMo {nH$ KoD$ eH$cmo. ~hþVoH$ eoVH$è¶m§Mm Agm
J¡ag‘O Amho H$s, lrdar (SRI VARI) EH$ {d{eï> {~O Amho. nU lrdar ho {nH$ KoÊ¶mMr nÜXV
Amho Á¶m‘Ü¶o nmUr d {~O H$‘r cmJVmV. lr åhUOo (System of Rice Intensification)
{gñQ>‘ Am°’$ amB©g B§ÝQ>ogr{’$Ho$eZ hmo¶. ¶m {nH$ KoÊ¶mÀ¶m nÜXVrV EH$ {H$cmo gmirMo {nH$
KoÊ¶mgmR>r Amnë¶mcm 2500 Vo 3000 {cQ>a nmUr cmJVo. nU nma§nmarH$ nÜXVrV EH$ {H$cmo
gmirMo {nH$ KoÊ¶mgmR>r 5000 {cQ>a nmÊ¶mMr Amdí¶H$Vm AgVo.
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Mcm ¶m àíZm§da MMm© H$am.
amhÊ¶mÀ¶m {R>H$mUmcm AmnU H$m¶

åhUVmo?
PmS> ’$º$ H$mdù>çm§Zm amhÊ¶mgmR>rM Amho H$m?
n[ag§ñWm Am{U dgVrñWmZ ¶m ‘Ü¶§o H$m¶

’$aH$ Amho?
nmÊ¶mdarc n[ag§ñWm Am{U O‘rZrdarc

n[ag§ñWm ¶m‘Ü¶o ’$aH$ Amnë¶mcm AmT>iVo
Am{U O{‘Zrdarc Am{U nmÊ¶mVrc doJdoJù¶m
n[ag§ñWo‘Ü¶o XoIrc ’$aH$ AgVmo n[ag§ñWo‘Yrc
’$aH$ hm N>moQ>çm {R>H$mUr H$‘r à‘mUmV nmhþ
eH$Vmo.

CXm. AmnU ghmì¶m dJm©V dgVrñWmZm
{df¶r {eH$cmo Amho. dgVrñWmZmV amhUmè¶m
{^Þ àH$maÀ¶m OmVr VgoM doJdoJù¶m
nmVirda AgUmao {OdmUw Oo Vcmd n[ag§ñWm
Am{U PmS>mda AgVmV. ¶m YS>çm‘Ü¶o AmnU
H$mhr O§Vw H$mhr àXoemcm Ë¶mMo dgVrñWmZ
~Z{dco Amho. Ë¶m§Zm ¶mMr JaO H$m¶ Amho
Am{U Ë¶m n[agamV amhÊ¶mgmR>r Vo doJdoJù¶m
n[ag§ñWVrer g‘moao OmÊ¶mgmR>r ñdV:cm H$go
~ZdwZ KoVco ¶m {df¶r Aä¶mg H$aUma Amhmo.

n[a§gñWo‘Ü¶o KS>Umè¶m ñnï> Anm{U
{^Þ ~Xcm§À¶m AZwe§JmZo {Od {OdZ
OJÊ¶mgmR>r ñdV:‘Ü¶o AZwHw$c ~Xc KS>dwZ
AmUV AgVmV. CXm. ‘m°J«w Ogo EargrZr¶mA

 ¶m gma»¶m dZñnVr Amoë¶m Am{U
úmma¶wº$ OmJoV dmT>{dÊ¶mgmR>r g‘ñ¶ocm Vm|S>
XoÊ¶mgmR>r {d{MÌ ‘mJm©Mm Adc§~ H$arV
AgVmV. Ë¶m§À¶m ‘wimnmgwZ {d{MÌ {XgUmao
^ mJ g‘m o a ¶ oV mV Ë¶m §Z m
ídmga§Y« o(pneumatophores) qH$dm JwSKo

(knees) Ago åhUVmV.
ho JwSKo ~mOwÀ¶m ‘wim§‘YwZ Oo O‘rZrÀ¶m

da dmT>VmV ¶m nmgwZ ¶m§Mm {dH$mg hmoVmo ho

JwS>Ôo O{‘ZrÀ¶m da 12 B§M n¶ªV dmT>VmV.
Ë¶m JwSKoMo {Z{X©ï> H$m¶© AgVo. ho AOwZ

‘m{hV Pmco Zmhr. na§Vw gd© gmYmaU ¶m
{df¶r Ago ‘mZco OmVo H$s, ho JwS>Ko nmdgmir
dmVmdaUmV ‘wimìXmao ídgZ {H«$¶m KS>dwZ
AmUÊ¶mg ^anwa ‘XVJma AgVmV. Amnë¶m
^modVmc dmT>Umè¶m dZñnVr ‘Ü¶o Aem àH$maMr
aMZm Amnë¶mcm nhm¶cm {‘iV Zmhr.

{d{dY n[apñWVr‘Ü¶o {Od ho OJÊ¶mgmR>r
H$mhr H$mimZ§Va Ë¶m n[apñWVrer OwidwZ KoVmV
qH$dm Ë¶mZwgma {dH$mg H$éZ KoVmV. AmnU
Agohr åhUw eH$Vmo H$s, AZwHw$cZ ho gd©
g{OdmMo gd© gmYmaU d¡{eï>o Amho H$maU ¶m‘wio

AmH¥$Vr -1 ‘°ZJ«wdAmH¥$Vr -1 ‘°ZJ«wdAmH¥$Vr -1 ‘°ZJ«wdAmH¥$Vr -1 ‘°ZJ«wdAmH¥$Vr -1 ‘°ZJ«wd

doJdoJù¶m n[ag§ñWoVrcdoJdoJù¶m n[ag§ñWoVrcdoJdoJù¶m n[ag§ñWoVrcdoJdoJù¶m n[ag§ñWoVrcdoJdoJù¶m n[ag§ñWoVrc
AZwHw$cZAZwHw$cZAZwHw$cZAZwHw$cZAZwHw$cZ

YS>mYS>mYS>mYS>mYS>m
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g{Odm§Zm M§mJco {OdZ OJÊ¶mgmR>r ‘XV
hmoVo qH$dm ¶m‘wio n«JVr H$aÊ¶mgmR>r ‘XV
hmoVo.

Mcm AZwHw$cZm {df¶r nwÝhm ‘mhrV
H$aÊ¶mMm à¶ËZ H$é ¶m.

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1
doJdoJù¶m XmoZ Hw§$S>r‘Ü¶o H$c~§Xm.(aloe

vera) Am{U Vwier(balsam ) dZñnVr ¿¶m.
àË¶oH$ Hw§$S>rV XmoZ XmoZ M‘Mo nmUr Kmcm.
EH$ AmR>dS>çm^a AmVm nmUr XoD$ ZH$m. AmVm
AmR>dS>çmZ§Va XmoÝhr dZñnVrÀ¶m n[apñWVrMo
{Z[aúmU H$am.

H$moUË¶m dZñnVr ‘Ü¶o dmT> {XgwZ ¶oVo?
H$moUVr dZñnVr gd©àW‘ gwHw$Z Jocr? H$m?

H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2
nmÊ¶mV dmT>Umè¶m dZñnVr (CXm. S>H$

{dS>, hm¶{S´>cm, ìhocrgZoar¶m) qH$dm nmÊ¶mV
na§JUmè¶m dZñnVr n¡H$s EH$ dZñnVrcm Kar
KoD$Z ¶m Vrcm EH$m Hw§$S>rV amonZ H$éZ nmUr
Kmcm.

{Z[aúmUmMr H¥$Vr - 1 gmo~V VwcZm
H$am Am{U Vwåhmcm H$m¶ AmT>iwZ Amco
¶m§Mr Zm|X H$am.

darc Ho$coë¶m H¥$VrdéZ Amnë¶mcm Ago
{XgwZ ¶oVo H$s, H$mhr dZñnVr nmÊ¶m{edm¶
cdH$a dmiwZ OmVmV. Va H$mhr dZñnVr
AJXr WmoS>çm nmÊ¶mZo gwÜXm dmT>VmV. ¶màË¶oH$
dZñnVr Ë¶m§Zm CcnãY hmoV Agcoë¶m nmUr
Am{U Ë¶m §Zm JaO Agcoc o nmUr ¶m
n[apñWVrer AZwHw$cZ H$éZ KoVmV.

{ZgJm©Vrc gd© àmUr Ë¶m§À¶m JaOo Zwgma
Ë¶m§À¶m ^modVmcr AZwHw$c n[apñWVr {Z‘m©U
H$arV AgVmV Am{U {deofH$éZ Vo Ë¶m§Mo
n[apñWVrer AZwHw$c ~ZVmV. CXm. H$c~§Xm
‘Ü¶o CÀN>dmg {H«$¶o ìXmao nmUr H$‘r à‘mUmV
~mhoa Q>mH$ë¶m OmVo Am{U nmUr ImoS>mÀ¶m CÎVr

‘Ü¶o gmR>{dë¶m OmVo. ¶m ImoS>mcm agmi ImoS>
(succulent stems) Ago åhUVmV. ho ImoS>
dZñnVrZ§m nmÊ¶mÀ¶m XþîH$mi n[apñWVr‘Ü¶o
‘XV H$arV AgVo. Ogo AmnU dmid§Q>mV nmhVmo.
H$c~§Xm dZñnVr AmVm Amnë¶mcm Amnë¶m
^modVmbr {XgwZ ¶oV Amho na§Vw Vwåhr H$Xm{MV
EoH$cm Agoc H$s, gd© gmYmaU ¶m dZñnVrcm
dmid§Q>r dZñnVr (xerophytes) Ago åhUVmV.

             {dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

Vwåhr H$mhr ‘m§gc nmZmÀ¶m dZñnVrMr
Zmdo gm§Jw eH$mc H$m¶?
dmid§Q>r dZñnVr ‘Ü¶o é§X AmH$mamMo
nmZo H$m ZgVmV?
Amnë¶m amÁ¶mV H$mhr ^mJmV Vwåhr
H$Xm{MV ~KrVcm AgVrc H$s
{H$Å>mZmam dmid§Q>r dZñnVrMr Hw§$nZ
åhUwZ Xwgè¶m {nH$m ̂ modVr dmT>{dVmV.
dmñV{dH$nUo Vo {R>H$mUo dmid§Q>r Zmhr.
Va Vo {VWo H$go dmT>dw eH$VmV?

ZmJ’$Ur, H°$³Q>g ¶m H$mhr dmid§Q>r
dZñnVr Amho. PmS>mH$S>o nhm. Ë¶mMo ImoS>
’w$Jcoco Vwåhr nmhþ eH$Vm H$m¶? Ë¶m§À¶m ‘Ü¶o

AbmodoamAbmodoamAbmodoamAbmodoamAbmodoam

AmH¥$Vr - 3 ~m^ir AmH¥$Vr - 3 ~m^ir AmH¥$Vr - 3 ~m^ir AmH¥$Vr - 3 ~m^ir AmH¥$Vr - 3 ~m^ir A, ZmJ’$Zr, ZmJ’$Zr, ZmJ’$Zr, ZmJ’$Zr, ZmJ’$Zr

Opuntia

AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2
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H$m¶ AgVo ¶m {df¶r H$m¶ {dMma H$amc? Vo
PmS>mÀ¶m Amo|S>³¶mV nmÊ¶mMm gmR>m H$éZ R>odVo.
Am{U CÝhmù¶mV hmoanù¶mè¶m CîUVo nmgwZ
~Mmd H$aVo.

V w å h m c m
‘m{hV Amho, ¶mcm
{Od §V XJS >  Ag o
åhUVmV.V o  XJS > o
ZgVmV. Va ’w$Jcoco
nmZo dmid§Q>r n[apñWVrer AZwHw$cZ hmoD$Z
¶m‘wio nmÊ¶mMo H$‘rV H$‘r CÎgO©Z hmoD$Z
nmUr gmR>dwZ R>odVo. ¶m§Zm JmaJmoQ>r dZñnVr
gwÜXm åhUVmV. àË¶oH$ JmaJmoQ>r ho EH$ nmZ
AgVo. ¶mMm ‘Ycm ^mJ {IS>H$s à‘mUo
H$mncocm ¶mVwZ àH$me {H$aUo AmV {eaVmV.
nmZmMm XJS>m gmaIm AmH$ma Agë¶m‘wio àmUr
’$gVmV Am{U ImÊ¶mnmgwZ Ë¶m§Mm ~Mmd hmoVo.

gÜ¶mÀ¶m H$mimV ~è¶mM dmid§Q>r dZñnVr
¶m gw^mo^rV PmS>o åhUwZ Amnë¶m KamÀ¶m
Hw§$S>r‘Ü¶o dmT>{dVmV. H$mhr dZñnVr ¶m g§nwU©
PmS>M ’w$cmgmaIo {XgVo. H$mhr H$mQ>oar, H$mhr
dZñnVrÀ¶m ’w$cm‘Ü¶o a§JrV M‘H$Xma Xcn§wO
AgVo. gÜ¶mÀ¶m H$mimV hr PmS>o dmT>{Xdgmcm
qH$dm BVa H$m¶©H«$mcm ^oQ> åhUwZ XoVmV.

dZñnVr à‘mUoM àmÊ¶m‘Ü¶o gwÜXm
AZwHw$cZ {XgwZ ¶oVo. C§Q>m‘Ü¶o H$moUË¶m àH$maMo
AZwHw$cZ {XgwZ ¶oVo?
V o  H $er ‘XV
H$aVmV? C§Q > mÀ¶m
nmR>rdaÀ¶m Hw$~S>m
(Hump) ‘Ü¶ o
^{dî¶mV dmnaÊ¶m
gmR>r ‘oXmMr gmR>dU
AgVo. S>moù¶m§À¶m nmnUrMo cm§~ H$og aoVr

S>moù¶mV OmUmè¶mnmgwZ ~Mmd H$aVo. ZmH$nwS>çm
Zoh‘r AmnU hmoD$Z ~§X hmoV Agë¶m‘wio aoVr
hdoZo CSw>Z ZmH$mV OmÊ¶mnmgwZ ~Mmd hmoVo.
C§M nm¶m‘wio Ja‘ Pmcoë¶m dmiwnmgwZ earamMo
aúmU hmoVo.

Am. - 5 H°$H$QgAm. - 5 H°$H$QgAm. - 5 H°$H$QgAm. - 5 H°$H$QgAm. - 5 H°$H$Qg

     {dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

dmid§Q>mV amhUmao gd©M àmUr ho Ë¶m
n[apñWVrer AZwHw$cZ XmIdVmV H$m?
H$mhr àmÊ¶m§À¶m earamda Idco H$m
AgVmV?
Oo àmUr {~im‘Ü¶o AgVmV Vo amÌrM
H$m {’$am¶cm {ZKVmV?

AmUIr H$mhr dmid§Q>r àmÊ¶mVrc AZwHw$cZAmUIr H$mhr dmid§Q>r àmÊ¶mVrc AZwHw$cZAmUIr H$mhr dmid§Q>r àmÊ¶mVrc AZwHw$cZAmUIr H$mhr dmid§Q>r àmÊ¶mVrc AZwHw$cZAmUIr H$mhr dmid§Q>r àmÊ¶mVrc AZwHw$cZ:::::
"gmB©S> - dm¶§S>a A§È>a'( side-winder

adder) hm gmn Amnë¶m earamÀ¶m ’$ma H$‘r
^mJmZo Ja‘ aoVr ‘YwZ ganQ>V AgVmo. ¶m
nÜXVr‘wio Ë¶mcm ñdV:cm W§S> R>odÊ¶mg ‘XV
hmoVo. JmoëS>Z ‘moc( golden mole) hm àmUr
gw¶m©À¶m CîUVo nmgwZ ~Mmd H$aÊ¶mgmR>r
dmiwÀ¶m WmoS>çm ImcÀ¶m n¥ð>^mJmVwZ dmiw
‘YwZ nmhV AgVmo. ¶mÀ¶m gd© JaOm
O‘rZrÀ¶m Imcrc nwU© hmoV. Agë¶m‘wio Vmo
’$ma ³d{MVM O‘rZÀ¶m ~mhoa {ZKVmo.

Am.- 4 no~„ ßbm§Q>Am.- 4 no~„ ßbm§Q>Am.- 4 no~„ ßbm§Q>Am.- 4 no~„ ßbm§Q>Am.- 4 no~„ ßbm§Q>

AmH¥$Vr - 6 C§Q>AmH¥$Vr - 6 C§Q>AmH¥$Vr - 6 C§Q>AmH¥$Vr - 6 C§Q>AmH¥$Vr - 6 C§Q>

gmn-7(A)gmn-7(A)gmn-7(A)gmn-7(A)gmn-7(A)     C§Xra-7(~)    C§Xra-7(~)    C§Xra-7(~)    C§Xra-7(~)    C§Xra-7(~) JmoëS>Z _moc-7(H$)JmoëS>Z _moc-7(H$)JmoëS>Z _moc-7(H$)JmoëS>Z _moc-7(H$)JmoëS>Z _moc-7(H$)     g°S> J«mD$g -7(S>)    g°S> J«mD$g -7(S>)    g°S> J«mD$g -7(S>)    g°S> J«mD$g -7(S>)    g°S> J«mD$g -7(S>)
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H$mhr àmUr dmid§Q>mV {OdZ OJÊ¶mgmR>r
H$mhr AgmYmaU gm‘Ï¶© YmaU H$aVmV. npíM‘
- CÎma A‘oarH$mVrc dmid§Q>mV H$m§Jmé C§{Xa
Ë¶m§À¶m g§nwU© {OdUmV nmUr Z {nVm {Od§V
amhVmo. H$maU Ë¶mÀ¶m earamV nMZ{H«$¶oV WmoS>o
nmUr V¶ma H$aVmV. dmid§Q>mVrc gm°S> J«mD$O
(Sand grouse)hm númr nmÊ¶mÀ¶m emoYmV
Amo¶mgrg (oasis)n¶ªV Iwn cm§~ CS>V AgVmo.
Am{U Ë¶mÀ¶m nmoQ>mVrc H«$mn (crop) ^mJmV
nmUr ̂ éZ AmUwZ Amnë¶m Imoß¶mVrc {ncm§Zm
nmOV AgVmo. ’o$Þrg ’$m°³g(fennec fox)À¶m
A§Jmdarc Omo OmS> Ho$gm§Mm Wa hm Ë¶mcm
Ja‘ aoVr‘YwZ MmcÊ¶mg ‘XV H$aVo Am{U
{Z‘m©U Pmcocr CîUVm H$mZmdmQ>o ~mhoa Q>mH$V
AgVo. Ooìhm aoVr IwnM JaV hmoVo Voìhm gm±S>
S>m¶qdJ {cPmS>©(sand diving lizard)hm Ë¶m§Mo
nm¶ W§S> H$aÊ¶mgmR>r hdoV C^o H$aVmV.

    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$m¶?
Oo àmUr amÌr AÞmÀ¶m emoYmV {’$am¶cm

{ZKVmV Am{U {Xdgm Pmonm H$mT>VmV ¶m§Zm
{ZemMa àmUr Ago åhUVmV. ¶m àmÊ¶m‘Ü¶o
EoH$Ê¶mgmR>r Am{U dmgmMo kmZ ’$ma {dH$grV
Pmcoco AgVo. A§YmamV ñnîQ> nmhÊ¶mgmR>r
Ë¶m§À¶m S>moù¶mV {deof AZwHw$cZ Pmcoco
AgVo. dQ>dmKwi gmaIo n«mUr OmñV {Vd«VoMm
AmdmO {Z‘m©U H$aVmV Omo dñVwda AmT>iwZ
^úm emoYÊ¶mgmR>r Am{U eÌwnmgwZ ~Mmd
H$aÊ¶mgmR>r Cn¶moJr R>aVmo.

Amnë¶m n[agamV Amnë¶mcm [XgUmao
gd© gmYmaU ‘m§Oao, C§Xrao d dQ>dmKwi,
Kw~S>o ho gd© {ZemMa àmUr Amho. H$mhr {H$S>o
Ogo amV{H$S>o, Am{U ‘mgm Ogm H°$Å>c {’$e
ho amÌrM OmñV Mni AgVmV. dmid§Q>mVrc
H$mhr àmUr V oWrc {XdgmÀ¶m Cƒ
CîUVonmgwZ ~Mmd H$aÊ¶mgmR>r {ZemMa
~ZVmV.

{OdZ OJÊ¶mgmR>r g{Odm§Zm {Zdmam, AÞ
àH$me, hdm Am{U BVa dñVw§Mr JaO AgVo.
ho Amnë¶mcm ‘m{hV Amho. {OdmUw Ë¶m§À¶m
JaOoZwgma Zoh‘r Ë¶mÀ¶mV AZwHw$cZ XmI{dV
AgVo.

Oc n[ag§ñWoVrc AZwHw$cZ:Oc n[ag§ñWoVrc AZwHw$cZ:Oc n[ag§ñWoVrc AZwHw$cZ:Oc n[ag§ñWoVrc AZwHw$cZ:Oc n[ag§ñWoVrc AZwHw$cZ:

AmnU nmÊ¶m§Vrc XmoZ àH$maÀ¶m n[ag§ñWo
{df¶r {eH$Uma Amhmo. EH$ Oc n[ag§ñWm
Am{U H$mhr n[apñWVr‘Ü¶o AZwHw$cZmda
dmVmdaUmMm à^md

Oc n[ag§ñWm hr ‘w»¶Vm XmoZ doJdoJù¶m
àH$mamV {d^mJcr OmVo 1.ewÜXnmUr n[ag§ñWm
d 2. g‘wÐmVrc Imao nmUr n[ag§ñWm Vcmd,
gamoda, ZÚm ho ewÜX nmUr n[ag§ñWoMo CXmhaU
Amho.  g‘wÐ, ‘hmgmJa ho Imao nmUr n[ag§ñWoMo
CXmhaU hmo¶.

àË¶oH$ n[ag§ñWoVrc {OdZ amhUr‘mZ
doJdoJio Agë¶m‘wio AZoH$ à‘mUm‘Ü¶o {OdZ
OJÊ¶mgmR >r {d{dY AZwH w $cZ Pmcoc o
Amnë¶mcm {XgwZ ¶oVo.

Vwåhmcm nmÊ¶mV amhUmao àmUr ‘m{hVM
Amho Ë¶mn¡H$s H$mhr Vwåhr amoO nmhVm.
V w åh r Ë¶m § À¶m ‘Ü¶ o  nmÊ¶mV
amhÊ¶mgmR>r H$mhr g§~§YrV JwUY‘©,
cúmUo nmhcmV H$m¶? ¶m{df¶r
Vw‘À¶m ‘m{hVr Zmo§X H$am.

gmYmaUV: nmÊ¶mVrc AZwHw$c ho Ë¶mÀ¶m
aMZoV (eara aMZm) AmnU nmhþ eH$Vmo.
Ogo earamV hdogmR>r {deof OmJm qH$dm
g{Odm§Zm nm ohÊ¶mgmR>r qH$dm nmÊ¶mda
Va§JÊ¶mgmR>r nmÊ¶mVrc doJdoJù¶m ‘§S>ir
gmo~V d doJdoJù¶m nmVir da gd¶~ÜX
hmoÊ¶mgmR>r H$mhr nXmW© Ë¶m§À¶m earamV
AgVmV. Vo ¶mgmR>r ‘XV H$aVmV. {H§$dm
nmohÊ¶mgmR>r {deof aMZm YmaU Ho$cobr
‘mem‘Ü¶o H$„o AgVmV. ‘mgo, S>m°ë’$sZ §¶mÀ¶m
earamV âcmoQ>a AgVo. âcmoQ>a(floaters)
åhUOo Ë¶m§À¶m nMZ nmoIirVrc {deof aMZm
Á¶m‘wio Ë¶m§Zm nmÊ¶mVrc gd© OmVrer gd©
nmVirda gd¶~ÜX hmoÊ¶mg ‘XV hmoVo.
gwú‘Xeu¶ àH$me g§ícofU {OdmUw Ogo
ßcm±H$Q>moÝg(photosynthetic) ¶m§À¶m noer‘Ü¶o
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VocmMo W|~ AgVo.Á¶m‘wio Ë¶m§Zm Va§JÊ¶mg
‘XV hmoVo. C§M dZñnVrZm cm§~,KÅ> Am{U
cd{MH$ ImoS> AgVo.

Oc dZñnVtZm cd{MH$ ImoS> H$em
àH$mao Cn¶moJr R>aVo. ¶m {R>H$mUr
Vw‘À¶m {eúmH$m§Zm {dMmam qH$dm
Vw‘À¶m emioÀ¶m J«§Wmc¶mV nwñVH$mVwZ
‘m{hVr Jmoim H$éZ Vw‘À¶m dhrV
{chþZ H$mT>m.

ImaonmUr n[ag§ñWm:ImaonmUr n[ag§ñWm:ImaonmUr n[ag§ñWm:ImaonmUr n[ag§ñWm:ImaonmUr n[ag§ñWm:
Joë¶m 2000 {‘cr¶Z dfm© AJmoXa àmUr

Am{U dZñnVr {OdmM§r {Z‘uVr Pmcr. Vo
gmYmaU {Od g‘wÐmnmgwZ Va OQ>rc {Z‘uVr
O‘rZrda Or AmO Amho. àË¶oH$ g{Od noer‘Ü¶o
àmoQ>mßcg‘( protoplasm) ZmdmMm nXmW©
AgVmo Omo g‘wÐmÀ¶m nmÊ¶mV g‘mZ nXmW©
{XgVmo. hm H$mhr KS>cocm n[aUm‘ Zmhr. Oa
H$mhr àmUr {‘cr¶Z dfm© AJmoXa g‘wÐmVwZ
{Z‘m©U hmD$Z O‘rZrdarc gd© OJmV ì¶mnwZ
KoVco Agco Var H$mhr KS>cocm n[aUm‘ Zmhr.
Oar H$mhr àmUr {‘cr¶Z dfm©AJmoXa g‘wÐmVwZ
{Z‘m©U hmoD$Z O‘rZrdarc gd© OmJm ì¶mnwZ
KoVco Agco Var H$mhr àmUr ‘hmgmJamVM
amhþZ CËnÎmr H$é cmJco Am{U Ë¶mMo {OdZ
n¥ð>^mJmImcr AgoM AgwZ {VWoM Ë¶m§À¶mM
CËH«$m§Vr KSw>Z Ambr d Vo Ë¶m n[apñWVrer
OwidwZ KoD$ bmJbo.

O‘rZrMm OmñVrV OmñV ^mJ hm
‘hmgmJamZo ì¶mncocm Amho. Ë¶mÀ¶m ^m¡{VH$
h{ÔMm H$mi hOmamo ‘¡c Agë¶m‘wio Ë¶m§À¶m
ñWmZmMm emókmZmìXmao Aä¶mg H$éZ ‘m{hVr
{‘i{dbr Amho. ’$ma H$‘r {dñVmam{df¶r Amho.

àË¶oH$ g‘wÐ àmUr hm EH$m {ZUuV
OmJoV AgUmao úmma, CîUVm Am{U àH$me
gma»¶m ~XcmÀ¶m AZwgmamUo AZwHw$cZ KS>dwZ
AmUVmV. g‘wÐmVrc A{YH$ cdUo úmma
Agë¶m‘wio ‘moR>çm earamMo àmUr Ogo( giant
squids )Am{U Xod‘mgm(whales) ¶m gmaIo
àmUr AmT>iVmV. ¶m ~cdmZ H$mVS>r Agcoë¶m
àmÊ¶m§Zm AmYmamgmR>r cm§~ nm¶mMr JaO ZgVo.
g‘wÐmÀ¶m ImocrV g‘wÐ nmÊ¶mVrc n«mÊ¶mÀ¶m
earamV Oo hdoÀ¶m W¡ë¶m AgVmV. Ë¶mda

Imè¶m nmÊ¶mMm X~md nS>Vmo. (ÐdmgmaIo aº$
dmñV{dH$ XS>ë¶m OmVo) àË¶oH$ 10 ‘rQ>acm
EH$ (1 Newton/sqm) EdT>m Xm~ dmT>V OmVmo.
¶m {df¶r Vwåhr AmR>ì¶m dJm©Vrc "~c Am{U
Xm~' ¶m YS>çmV {eH$co Amho. Oa AmR>dwZ
~Km.

g‘wÐmÀ¶m Imocr‘Ü¶o Agcoë¶m A{YH$
X~mdm‘wio {VWo g‘wÐdmhZm {edm¶ {VWo nmohMUo
’$ma H${R>U AgVo. EH$ EQ>r‘m°ñQ>ra Xm~mda
{Z¶§ÌU R>odÊ¶mgmR>r {deof g‘wÐ¶mZ V¶ma
Ho$co Amho.
nmohÊ¶mMo ahñ¶:nmohÊ¶mMo ahñ¶:nmohÊ¶mMo ahñ¶:nmohÊ¶mMo ahñ¶:nmohÊ¶mMo ahñ¶:

nmohUo ho OcMa àmÊ¶mMo ‘wc^wV JwU
d¡{eï>o Amho. nmÊ¶mV AgUmè¶m X~mdmcm Vm|S>
XoÊ¶mgmR>r Ë¶m§À¶m ‘Ü¶o H$mhr AZwHw$cZ Pmcoco
AgVo. Va Mcm ho ahñ¶ ‘m{hV H$aÊ¶mMm
à¶ËZ H$é ¶m.

A{YH$ Xm~mImcr gwÜXm ~è¶mM àH$maMo
{Od OJmV AgVmV. n¥ð>^mJmda {Zdmg
H$aUma o H$mhr {Od Amnë¶m gma»¶m
ídmgmoÀNdmg H$arV AgVmV. H$mhr {gc àmUr
ho EH$ ‘¡c Imoc OmD$ Imocrn¶©V nmohþ eH$VmV
Am{U ewH«$O§Vw, Xodm‘mgm ho Ë¶mÀ¶m noúmm hr
Imoc OmD$ eH$VmV. ( ho gd© Amnë¶m gmaIoM
gñVZYmar àmUr ) ho gd© gmaIoM ahñ¶
dmQ w >Z KoVmV. g‘wÐ Xm~mnmgwZ ~Mmd
H$aÊ¶mgmR>r ¶mMr ’w$ñ’w$go g§Hw$MrV Pmcocr
AgVmV.H$mhr Am³grOZ ñZm¶w‘Ü¶o gmR>{dcocm
AgVmo. JaOoZwgma ¶mMm dmna H$aVmV. Amnë¶m
ñZm¶w noúmm ¶m§À¶m ñZm¶w CÎmr ‘Ü¶o Am³grOZ
J§Y, agm¶ZmMr {Vd«Vm OmñV AgVo.

nwÝhm gm§Jm¶Mo åhUOo AmH§w$MrV Pmcoë¶m
’w$ñ’w$gm‘wio g‘wÐmÀ¶m Imocr n¶ªV nmohÊ¶mgmR>r
gñVZYmar àmÊ¶m§Zm ‘XV hmoVo. Vo EH$Xm Oa
Prc ‘mgmMoo ’w$ñ’w$g g§Hw$MrV Pmco Va Vo
nmÊ¶mnoúm dOZXma ~ZVo Am{U Vo nmÊ¶mV
Sw>~Vo. ¶m‘wio g‘wÐmV Imocr n¶ªV OmÊ¶mgmR>r
’$m°ën âcrng©bm ’$S>’$S>{dÊ¶mMr JaO ZgVo.
Vo Imocr n¶ªV Kga§ÐmìXmao H$moUVrhr ‘ohZV
Z H$aVm Ë¶mMm Am³grOZMm gmR>çmMm ~Mmd
H$arV nwÝhm n¥ð>^mJmda nm|hMVmV.

g‘wÐ ImocrVrc ImcMm ^mJ hm
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d¡{dÜ¶VmnwU© {Odm§Mo, gñVZYmar àmÊ¶m§Mo
A{dídmg{Z¶ {ZdmgñWmZ ~Zcoco AgVo. H$mhr
‘mem§Zm gwÜXm ’w$â’w$gmgmaIr aMZm AgVmV.
Ë¶mcm nmohÊ¶mMr {nedr ( swim bladders)
Ago åhUVmV. ¶m‘wio Vo ‘mÜ¶‘m da
Va§JÊ¶mgmR>r {Z¶§ÌU R>odVo. Ë¶m {nedr ‘Ü¶o
hdoMo ñÌdU hmoD$Z ’w$JVo Á¶m‘wio  Vo nmÊ¶mda
Va§JV amhVo. ho dm¶wH$U nwÝhm aº$mV emofwZ
KoVmV d Imcr OmVmV. g§emoYH$ Ë¶mÀ¶m
{Z[aúmUmdéZ Ago {XgwZ Amco H$s, Aem
àH$maMo ‘mgo g‘wÐ nmVirÀ¶m H$mhr ’w$Q> da
{Xì¶JVrZo nmÊ¶mV cQ>Hw$Z amhVmV. g‘wÐImocr
Vrc Xm~ hm daMm n¥ð>^mJmdarc Xm~ hm
g‘mZ Agë¶m‘wio nmohÊ¶mMr {nedr g§Hw$MrV
hmoV Zmhr. ¶mMmM AW© Agm H$s, Ooìhm ~mhoarc
Xm~ AMmZH$ H$‘r hmoVo Voìhm nmohÊ¶mMr {nedr
OmoamV ’w$Joc Ooìhm ¶m gmaIr ‘mer nmÊ¶m
~mhoa AmUVmo Voìhm nmohÊ¶mMr {nedr {VÀ¶m
Vm|S>mcm {MnHw$Z OmVo.

g‘wÐ àmUr gwÜXm Ë¶m§À¶m earamV ewÜX
nmUr Am{U Imao nmUr ¶m‘wio hmoUmè¶m A§Va
{H«$¶oda {Z¶§ÌU H$aVmV. emararH$ H$m¶© Am{U
{deof {dH$grV nmdcoë¶m Ad¶dmìXmao Ogo
‘wÌ§{nS>, H$„o, nmVi nS>ÚmVwZ A{^gaU nÜXVr
ìXmao {‘R>mMr {Vd«Vm {Z¶§{ÌV H$aVo. g‘wÐ
n«mUr AmhmamìXmao eº$s {Z‘m©U H$aVmV. Ë¶mgmR>r
Ë¶m§Zm nmÊ¶mV {dÐmì¶ AgUmar Am³grOZ
dm¶w J«hZ H$aÊ¶mMr JaO AgVo. gmYmaU
àmUr Ogo A°Zr‘moÝg qH$dm {H$S>o ho ËdMoìXmao
dm¶wMo emofU H$arV AgVmV. hmcMmc H$aUmao
àmUr ho H$ëë¶mìXmao qH$dm ’w$ñ’w$gmìXmao hdoVwZ
qH$dm nmÊ¶mVwZ Am³grOZ dm¶w emofwZ KoVmV.
g‘wÐmVrc gd© àmUr ho H$m~©ZS>m¶ Am³gmB©S>
dm¶w ~mhoa Q>mH$VmV. Omo dZñnVr COm© {Z‘m©U
H$aÊ¶mgmR>r dmnaV AgVo.

g‘wÐ ImocrVrc ̂ mJmV Am{U g‘wÐmÀ¶m
n¥ð>^mJmdarc Vmn‘mZmV ’$ma ‘moR>m ’$aH$
AgVmo. ¶m {d{^Þ Vmn‘mZmgmR>r g‘wÐOrd
‘moR>çm à‘mUmV AZwHw$c H$éZ KoVmo. H$mhr
g‘wÐr gñVZYmar àmÊ¶m‘Ü¶o EH$ àH$maMr
Ma~r(blubber ) V¶ma hmoVo ¶m‘wio W§S>rÀ¶m
{Vd«VonmgwZ ~Mmd hmoVo H$mhr ‘mem ‘Ü¶o aº$

KÅ >  Z ~ZVm àdmhrV a mhÊ¶mgmR > r
(antifreeze) ZmdmMm nXmW© V¶ma hmoVmo.
g‘ wÐ mVrc {Odm‘Yrc AZ wH w $cZmMm
nmÊ¶m‘Yrc g§~§Y Cä¶m ‘moO‘mnmMm Aä¶mg
H$aUo ’$ma AmZ§XXm¶r AgVo. nmÊ¶mÀ¶m
n¥ð>^mJmda {Zdmg H$aUmè¶m àmUr Am{U
dZñnVr‘Ü¶o A{YH$ nmofH$ à‘mU dmT>coco
Vmn‘mZ,Xm~mV KQ>, Am{U OmñV àH$me
CncãY AgVmV. Ë¶m‘wio AZwHw$cZ XmI{dV
Zmhr. ¶m§À¶m gmo~V g‘wÐmÀ¶m ImcÀ¶m ñWamV
AgUmè¶m àm§Ê¶mMr VwcZm Ho$cr AgVm
Ë¶m§À¶mV A{YH$ gX, W§S>r, A§Yma nmÊ¶mV
{Zdmg H$arV Agë¶m‘wio gmo~VM H$‘r nmoï>rH$
nXmWmªMm à^md Ë¶mÀ¶mda A{YH$ AgVmo.

g‘wÐr {OdZ {d{^Þ A{dídgZr¶
n[apñWVrV Am{U {ZdmgñWmcm AZwHw$c ~Zco
Amho. ~Zm©H$ëg A{U ‘wOoc ¶m§Zr Aer ¶§ÌUm
emoYwZ H$mT>cr H$s Á¶m‘wio g‘wÐmVrc IS>H$m§Zm
EH$ {deof nÜXVrZo {MH$Q>VmV.¶m‘wio g‘wÐmV
¶oUmè¶m VmH$XdmZ char nmgwZ dmhþZ OmÊ¶mg
~Mmd hmoVmo. àH$me‘¶, a§JrV Agcocm
"³cm°Z{’$e' ‘mgm A°{Z‘moÝg gmo~V ghO{OdZ
g§~§Y àñWm{nV H$oë¶m‘wio ³cm°Z{’$e Am{U
A°{Z‘moÝg ¶§mZm ImUmè¶m eÌwnmgwZ ~Mmd hmoVo.
ewH«$O§Vw,Xod‘mgm Am{U hoat Jëg ¶m§Zm Iwn
cm§~ A§Va àdmg H$aÊ¶mMr Am{U d¡{dÜ¶VnwU©
dmVmdaUmV {OdZ OJÊ¶mÀ¶mo g‘mÏ¶m©Mo
AZwHw$cZ Pmcoco AgVo.

O‘rZrdarc AgUmè¶m n[ag§ñW o
à‘mUoM g‘wÐr n[ag§ñWoV gwÜXm H$mhr AZwHw$cZ
Ogo ghOrdZ g§aúmU H$aÊ¶mMr n«d¥Îmr eÌwcm
’$g{dÊ¶mMr ¶wº$s (camouflage) àOZZ
¶moOZm, g‘mMma g§~§Y dJ¡ao AgVmV. VgoM
n¶m©daUmVrc Xm~, CîUVm,àH$me Am{U
úmmar¶ AZwHw$cZ gwÜXm ¶§mÀ¶mV Pmcoco
AgVmV.

Vw‘À¶m {eúmH$m§Zm ghO{OdZm {df¶r,
eÌwZm ’$g{dÊ¶mMr ¶wº$s {df¶r ‘m{hVr {dMma
qH$dm B§Q>aZoQ> ‘YwZ AmUIr H$mhr ‘m{hVr
Jmoim H$éZ Vwåhr V¶ma Ho$coco nona Vw‘À¶m
emioVrc MMm© gÌmV XmIc H$am..

AmVm g‘wÐr {OdZmV àH$me g§~YrV
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AZwHw$cZm {df¶r Aä¶mg H$é ¶m.
 Imcrc AmH¥$Vr‘Ü¶o g‘wÐ n[ag§ñWoVrc

doJdoJù¶m g‘wÐmÀ¶m Imocr‘Ü¶o àH$memMr
CncãYVm H$er AgVo ho XmI{dco Amho.

AmH ¥ $Vr -1 g‘wÐr n[ag §ñW oVrc
doJdoJù¶m {d^mJ.

AmH¥$Vr - ‘Ü¶o Vwåhr g‘wÐmÀ¶m
doJdoJù¶m Imocr ‘Ü¶o Vwåhr doJdoJù¶m
àH$maMo àmUr nmhþ eH$Vm ( hr AmH¥$Vr
’$º$ Xe©{ZH$ Amho Á¶m‘Ü¶o ’$ma WmoS>çm
àH$maMo àmUr XmI{dco Amho)

g‘wÐr n[ag§ñWoV doJdoJù¶m ImocrV
H$mhr O¡{dH$ JwUY‘© Agcoco Am{U H$mhr
àH$maMo {Od AgVmV. ho Imcrc Vº$mV XmI{dco Amho.

Vº$m-1Vº$m-1Vº$m-1Vº$m-1Vº$m-1

g‘wÐ {d^mJ     àH$meg‘wÐ {d^mJ     àH$meg‘wÐ {d^mJ     àH$meg‘wÐ {d^mJ     àH$meg‘wÐ {d^mJ     àH$me Vmn‘mZVmn‘mZVmn‘mZVmn‘mZVmn‘mZ ImocrImocrImocrImocrImocr dZñnVr /àmUrdZñnVr /àmUrdZñnVr /àmUrdZñnVr /àmUrdZñnVr /àmUr

¶w’$moQ>rH$ {d^mJ
(gw¶©àH$me {d^mJ) M‘H$Xma  300c n¶ªV 0-200 ‘r. ßcm°H$Q>moÝg, ’$m¶Oocr¶m, S>m°ë’$sZ

àH$me CS>Umao númr, {hado H$mgd, g‘wÐr A°{Z‘moÝg
~Ï¶m¶$ {d^mJ
(ÛràH$me {d^mJ) AYwH$ àH$me 40c - 390C 200‘r-2000‘r Xod‘mgm, cm°Q>Z©, cmc Am{U H$aS>o

Ho$ëng, gr Hw$H§$~a,‘mgo,ñH$sS>,ñnm|O
Am³Q>mong, H$moac, BË¶mXr

Aã¶mgc {d^mJ
(A§Yma {d^mJ A§Yma 20- 30C 2000‘r-6000‘r {~«Q>c ñQ>ma, E§½ca ‘mgm,Q́>m¶nmS>

350-370 C ‘mgm, BË¶mXr
àH$me àgmaUmÀ¶m AmYmamda Vwåhr
{H$Vr àH$maMo {d^mJ ¶m AmH¥$VrV
nmhþ eH$Vm? Zmdo gm§Jm?
{Xcoë¶m V³Ë¶mZwgma H$moUË¶m àH$maMr
AO¡{dH$ n[apñWVrr Vwåhmcm {XgwZ
Amcr?
AmH¥$Vr‘Ü¶o XmI{dë¶mà‘mUo n[apñWVr
{edm¶ BVa H$moUË¶m Jmoï>rMm g‘wÐr
{OdmÀ¶m AZwHw$cZm da H$gm n[aUm‘
nS>Vmo ¶m{df¶r Vwåhr H$m¶ {dMma
H$amc?

Oa g‘wÐmMr Imocr dmT>V Joë¶mg
Vmn‘mZmda d Xm~mda H$m¶ n[aUm‘
hmoVmo?
H$moUË¶m {d^mJm‘Ü¶o OmñV àmUr
AgVmV? H$maU H$m¶?

darc {dícofUmdéZ Ago cúmmV ¶oVo H$s,
g‘wÐr {d^mJmV Vmn‘mZ, Xm~, àH$me BË¶mXr
‘Ü¶o {^ÞVm AgVo. {d{dY {d^mJmVrc ho
AO¡{dH$ KQ>H$ àmÊ¶m‘Ü¶o AZwHw$cZ KS>dwZ
AmUVmV.

AmH¥$Vr-8 AmH¥$Vr-8 AmH¥$Vr-8 AmH¥$Vr-8 AmH¥$Vr-8 Different zones in marine ecosystem
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àH$me àgmaUmÀ¶m AmYmamdaàH$me àgmaUmÀ¶m AmYmamdaàH$me àgmaUmÀ¶m AmYmamdaàH$me àgmaUmÀ¶m AmYmamdaàH$me àgmaUmÀ¶m AmYmamda
AZwHw$cZAZwHw$cZAZwHw$cZAZwHw$cZAZwHw$cZ
¶w’$mo{Q>H$ {d^mJ¶w’$mo{Q>H$ {d^mJ¶w’$mo{Q>H$ {d^mJ¶w’$mo{Q>H$ {d^mJ¶w’$mo{Q>H$ {d^mJ(((((Euphotic zone )

¶m {d^mJmV amhUmao OmñVrV OmñV
Va§JUmao Am{U nmohUmao AgVmV. ¶m {d^mJmVrc
àmUr gmYmaUVm M‘H$Xma eara YmaU Ho$cooco
AgVmV. ¶m‘wio àH$me namdVuV hmoD$Z
nmÊ¶mÀ¶m n¥ð>^mJmda {‘gù¶m gmaIo hmoVo
{H§$dm nmaXe©H$ {XgVo. ¶m§Zm gmYmaUVm ’$ma
ñnï> Ñï>r AgVo. ¶m {d^mJmVrc OmñVrV
OmñV {haì¶m dZñnVr AgVmV d Ë¶m àH$me
g§ícofU {H«$¶m H$arV AgVmV. Q´>mD$Q>g(
trouts)hoatJ(herrings)S>m°ë’$sZ, Oocr‘mgo
doJdoJù¶m àH$maMo H$moac(coral) g‘wh Oo
Iwn a§JrV AgVmV. doJdoJù¶m àH$maMo eodmi
Am{U g‘wÐr JdV, (CÚmoÝ‘wI dZñnVr OmVr
: ¶m g‘wÐr n[ag§ñWoV ~mOwÀ¶m IS>H$mi ̂ mJmV
‘wim ìXmao KÅ> ~gcoë¶m AgVmV) àdHo$
(diatoms)BË¶mXr.Odi nmg 80%àmUr
Am{U dZñnVrÀ¶m ¶m {d^mJmV amhVmV.

Aã¶mgc {d^mJ (Aã¶mgc {d^mJ (Aã¶mgc {d^mJ (Aã¶mgc {d^mJ (Aã¶mgc {d^mJ (Abyssal zone)
¶m {d^JmV df©^a A§Yma Am{U W§S>r

AgV o . BW o  àH $ me
g§ícofU {H«$¶m ZgVo.
g‘wÐmÀ¶m Imoc nmÊ¶mV
amhUma o  h o  àmUr
gmYmaUV: ̂ úmH$ Am{U
narga ewÜX R> odUmao
AgVmV. ‘m o R >ç m
àmÊ¶m§Zm é§X VmoS> Am{U
Vm|S>mV dH«$ ‘moR>o XmV
AgVmV. ¶m‘wio EH$Xm nH$S>coco ^úm gwQw>Z
OmÊ¶mMr e³¶Vm ’$ma H$‘r AgVo. ¶m àmÊ¶mV
ApñWn§Oa ZgVo.  ¶mMo eara OmS> JmXrgmaIo
Ë¶m§Mo d¡{eîQ>ç Amho. H$mhr àmÊ¶mV Ë¶m§À¶m
nm|Q>mÀ¶m Imcr {deof aMZm AgVo Ë¶mìXmao Vo
àH$me {Z‘m©U H$arV AgVmV. Ë¶m§À¶m
S>moù¶mÀ¶m ^modVmcr (Oo gmYmaU H$m¶©hrZ
AgVo. åhUOoM Vo {Od Am§Yio AgVo) Am{U
VgoM Ë¶m§À¶m earamÀ¶m ~mOwcm gwÜXm àH$me
{Z‘m©U H$aUmar aMZm AgVo. nwÝhm H$mhr àmUr
A§Ymè¶m nmÊ¶mV M‘H$V  AgVmV. (O¡{dH$
M‘H$Xma àmUr)

AmH¥$Vr-9 àdmi dgmhVr AmH¥$Vr-9 àdmi dgmhVr AmH¥$Vr-9 àdmi dgmhVr AmH¥$Vr-9 àdmi dgmhVr AmH¥$Vr-9 àdmi dgmhVr (((((coral colonies)))))

~Ï¶mc {d^mJ(~Ï¶mc {d^mJ(~Ï¶mc {d^mJ(~Ï¶mc {d^mJ(~Ï¶mc {d^mJ(Bathyal zone)
¶m {d^mJmV AmT>iUmè¶m OmñVrV OmñV

cmc Am{U H$aS>çm a§JmMo Ho$ëng(kelps)
ñnm§±O§, H$moaëg, H$mhr àmUr gwÜXm Ogo doQ>moio
(tubular) Am{U nmoIi eara ¶wº$ ñ¹$sS>
Am{U ‘moR>o àmUr Ogo Xod‘mgm BË¶mXr hmo¶.
¶m n¡H$s H$mhtZm MnQ>o eara AgVo.Ogo a
o(ray )‘mgo Va H$mhtZm Iwn ‘moRo S>moio AgVmV.
Am{U Vo A§YwH$ àH$memV ñnï>nUo nmhþ eH$VmV.

AmH¥$Vr-10 ao {’$eAmH¥$Vr-10 ao {’$eAmH¥$Vr-10 ao {’$eAmH¥$Vr-10 ao {’$eAmH¥$Vr-10 ao {’$e

AmH¥$Vr-11(A)AmH¥$Vr-11(A)AmH¥$Vr-11(A)AmH¥$Vr-11(A)AmH¥$Vr-11(A)

AmH¥$Vr-11(~) ñH$sS AmH¥$Vr-11(~) ñH$sS AmH¥$Vr-11(~) ñH$sS AmH¥$Vr-11(~) ñH$sS AmH¥$Vr-11(~) ñH$sS Squid >>>>>
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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$m¶?
Bco³Q´>rH$ Bc(Electric Eel) hm EH$

{dÚwV ‘mgm Amho. hm ‘mgm 600 dmoëQ>
OmoamMm Y¸$m XoVmo. Oa Ë¶mMr H$moUr {eH$ma
H$arV Agoc Va Amnë¶m ~MmdmgmR>r {dÚwV
{Z‘uVr H$arV AgVmo. Ë¶mÀ¶m ZmdmdéZ
Vmo Bc Zmhr Vmo EH$ MmHw$gmaIm ‘mgm Amho

              {dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

da XmI{dcoë¶m XmoZ àmÊ¶mn¡H$s H$moUVm
àmUr ¶w’$mo{Q>H$ {d^mJmV (euphotic zone)
AgVmo ¶mMm {dMma H$am?
¶w’$mo{Q>H$ {d^mJVrc àmÊ¶mV H$moUË¶m
àH$maoM AZwHw$cZ {XgwZ ¶oVo?
Aã¶mgc {d^mJmVrc (abyssal
zone) àmÊ¶mV H$moUË¶m àH$maMo
AZwHw$cZ {XgwZ ¶oVo?
¶w’$moQ>rH$ {d^mJ(àH$me‘¶)Am{U
Aã¶mgc {d^mJ( A§Ym§a‘¶) ¶mVrc
àmÊ¶m§Mr {^ÞVm ~°Ï¶b {d^mJmVrc
(bathyal zone )àmÊ¶mgmo~V H$aVm§Zm
Vwåhmcm H$moUVo ’$aH$ {XgVmV?
g‘wÐr n[ag§ñWmVrc {d{dY {d^mJm
Vrc g{Od ¶m§À¶mV H$go AZwHw$cZ
Pmco Amho ho AmnU nm{hco.

VmOonmUr n[ag§ñWm:VmOonmUr n[ag§ñWm:VmOonmUr n[ag§ñWm:VmOonmUr n[ag§ñWm:VmOonmUr n[ag§ñWm:
VmOo nmUr n[ag§ñWm hr pñWa nmÊ¶mVrc

Am{U dmhVo nmUr ¶m XmoÝhr àH$maMr AgVo.
ho AJXr chmZVcr chmZ S>~³¶mnmgwZ Va
‘moR>çm gamoda, Vcmd, ZÚm Aem {d{^Þ
AmH$mamV AmT>iVo.

hþgoZ gmJa, XþJ©‘ Vcmd, e‘ranoQ> gamoda
ho h¡Ðm~mX ‘Yrc n[a¨gñWm Amho Am{U da§Jc
‘Yrc doÈ>rno„r d b³H$mda‘, Iå‘‘ ‘Yrc
nmcoé Vcmd, ‘h~y~ZJa‘Yrb H$mo¶b gmJa,
{ZOm‘m~mX‘Yrb AbrgmJa ¶mgd© H$mhr
Amnë¶m Vob§amÁ¶mVrc VmÁ¶m nmÊ¶mVrc
n[ag§ñWm Amho..

da§Jb‘Yrb b³H$mda‘ gamoda hr VmÁ¶m nmÊ¶mMr
n[ag§ñWm Amho H$s Zmhr H$maUo Úm?

g‘wÐ n[a¨gñWo à‘mUoM, àH$memÀ¶m
àgmaUmÀ¶m AmYmamda gamoda n¶m©daU
n[apñWVrMm Aä¶mg H$aÊ¶mgmR>r gwÜXm Ë¶mMo
H$mhr {d^mJmV {d^mOZ H$amdo cmJVo. Ogo
{cÅ > m o a m oc( littoral){d^mJ, {cåZ oQ > rH $
(limnetic){d^mJ Am{U àmo’$m§§S>b profundal
{d^mJ ho hmo¶. àH$memÀ¶m CncãYVoda
AmYmarV ¶m {d^mJmV doJdoJù¶m àH$maMo
g{Od AmT>iwZ ¶oVmV. doJdoJio KQ>H$ Ogo
àH$me, {‘R>mMo à‘mU AÞ Am³grOZ ho
doJdoJù¶m nÜXVrZo {VWo AgUmè¶m g{Odmda
Am{U Ë¶m§À¶m cmoH$g§»¶oda n[aUm‘ H$aVmV.

AmH¥$Vr -12 gamoda n[a¨gñWoVrc {d^mJ Am{U {VWo {Zdmg H$aUmao doJdoJio g{OdAmH¥$Vr -12 gamoda n[a¨gñWoVrc {d^mJ Am{U {VWo {Zdmg H$aUmao doJdoJio g{OdAmH¥$Vr -12 gamoda n[a¨gñWoVrc {d^mJ Am{U {VWo {Zdmg H$aUmao doJdoJio g{OdAmH¥$Vr -12 gamoda n[a¨gñWoVrc {d^mJ Am{U {VWo {Zdmg H$aUmao doJdoJio g{OdAmH¥$Vr -12 gamoda n[a¨gñWoVrc {d^mJ Am{U {VWo {Zdmg H$aUmao doJdoJio g{Od
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{cQ´ >m oac {d^mJ ({cQ´ >m oac {d^mJ ({cQ´ >m oac {d^mJ ({cQ´ >m oac {d^mJ ({cQ´ >m oac {d^mJ (Littoral zone):
{H$Zmè¶m darc CWi {d^mJmcm {cQ´>moamoc
{d^mJ Ago åhUVmV. {H$Zmè¶m Odirb nmUr
gmYmaUV: {MIc¶wº$ Am{U JT>wi AgVo.
nmÊ¶mÀ¶m H$mR>mnmgwZ Va daÀ¶m ^mJmcm Omo
CîU {d^mJ AgVm o {VW o Jm oJcJm¶,
qenë¶mVrc ‘mgo, {H$S>o AZoH$ Q>ZH$ H$dM
Agcoco OcMa àmUr, ‘mgo C^¶Ma àmUr,
S´>mJZ âcm¶Mo A§S>r Am{U cmdm© ho {Zdmg
H$arV AgVmV.

¶m {d^mJVrc AZoH$ àmÊ¶m‘Ü¶o ñnï>
Ñï>r {dH$grV Pmcocr AgVo. ¶mMo eara gwñV
Am{U H$aS>çm a§JmMo AgVo Am{U ho nmohÊ¶mV
nQ>mB©V AgVmV. ¶m {d^mJmV ‘m°g, dmQ>a
{ccr, ìho„rgZoar¶m, hm¶{S´>cm ¶m gma»¶m
dZñnVr gmo~VM AZoH$ àH$maMo eodmio
AmT>iVmV. ¶m {d^mJmV Cƒ àH$me g§ícofU
{H«$¶m KSw>Z ¶oVo. ¶m {d^mJVrc eÌw qH$dm
cwQ> H$aUmao àmUr åhUOo H$mgd gmn Am{U
~XHo$ hmo¶.

{cåZo{Q >H$ {d^mJ({cåZo{Q >H$ {d^mJ({cåZo{Q >H$ {d^mJ({cåZo{Q >H$ {d^mJ({cåZo{Q >H$ {d^mJ(limnetic zone)))))
gamodamVrb nmÊ¶mÀ¶m daÀ¶m ̂ mJmcm {cåZoQ>rH$
{d^mJ Ago åhUVmV. ¶m {d^mJmV gw¶©àH$me
^anwa {‘iVmo Am{U BWo AZoH$ àH$maÀ¶m
M‘H$Xma, H$aS>çm a§JmÀ¶m ‘mgmoù¶m AgVmV.
Ë¶m§À¶m nmR>rda Mm§XrÀ¶m a§JmMo Idco AgVmV.
Á¶m ‘wio Vo Ë¶m n[agamV {‘giwZ OmVmV.
¶m {d^mJmV nmaXe©H$ qH$dm nm§T>è¶m a§JmMo
H$dM Agcoco S>m°n{Z¶m, gm¶³cmong, chmZ
{g‘«ñn, XoIrc {XgwZ ¶oVmV. ¶m {d^mJmV
dmQ>a hm¶qgW, ìhmoc{’$¶m, {nñQ>r¶m ¶mgma»¶m
nmÊ¶mda Va§JUmè¶m {^Þ àH$maÀ¶m dZñnVr
d gmo~VM doJdoJù¶m àH$maMo eodmio
AmT>iVmV. ¶m {R>H$mUr àH$me g§ícofU {H«$¶m
A{YH$M AgVo.

{cQ´>moamoc Am{U {cåZoQ>rH$ ho XmoÝhr {d^mJ
àH$me‘¶ {d^mJ hmo¶

àmo’$m§S>c {d^mJ(àmo’$m§S>c {d^mJ(àmo’$m§S>c {d^mJ(àmo’$m§S>c {d^mJ(àmo’$m§S>c {d^mJ(profundal zone)  hm
{d^mJ Iwn A§YwH$ àH$memÀ¶m Am{U W§S> AgVo.

OmñVrV OmñV ¶m {d^mJmV ‘¥VmnOrdr àmUr
AmT>iwZ ¶oVmV. Oo ‘¥V Ordm§da Amnbr
Cn{OdrH$m H$aVmV. åhUwZM ¶m§Zm ImcMo
a{hdmer åhUVmV Vo BWo scavengers Am{U
predators ~ZwZ amhVmV. CXmhaUmW ©
crustaceans, IoH$S>o, ‘mgo, ½cmogmoJr~rg,
JmoJcJm¶, H$mgd BË¶mXr Vo ‘¥V àmÊ¶mcm
ImD$Z ñdV:cm OwidwZ KoVmV. AZoH$ àH$maÀ¶m
~°³Q>oar¶m BWo {Zdmg amhVmV. ¶mMm dmna
‘¥V àmÊ¶m§Zm Hw$O{dÊ¶mg ‘XV H$aVmV. ~wS>mMm
Jmi dZñnVr àmÊ¶mMo gS>coco  Am{U ‘¥V
earamMo ~marH$ H$U ho nmÊ¶mcm JT>w>i (XwfrV)
~Z{dVmV. åhUwZ Vimer amhUmao àmUr AÞ
{‘i{dÊ¶mgmR>r dmgmÀ¶m Am{U EoH$Ê¶mÀ¶m
kmZ|{Ð¶mda Adc§~wZ amhVmV.

{Xdgm gamodamÀ¶m daMm Wa CîUVoZo
Ja‘ hmoVmo. Imoc ^mJ W§S> amhVmo. åhUwZ
H$mhr n«mUr {Xdgm Vimer OmVV d amÌr da
¶oVmV.

gamodamVrb BVa gOrdgamodamVrb BVa gOrdgamodamVrb BVa gOrdgamodamVrb BVa gOrdgamodamVrb BVa gOrd
badgers, nmZ‘m§Oa gmaIo gñVZ àmUr

nomhþZ AÞmMm emoY KoVmV {deof H$éZ ‘m§emMm
emoY KooVmV. àmÊ¶m§Mo dV©Z ¶m nmR>mV ~rda
àmÊ¶m~Ôb Vwåhr {eH$bmV.

 ~|Sw>H$, ‘Ja, gmc‘§S>ma, Q>moS>g, EocrJoQ>a
gmaIo C^¶Ma àmUr, ganQ>Umao àmUr Ë¶mMo
{OdZ nmÊ¶mV A§S>r Am{U Q>°S>nomcZo gwé H$aVmV.

ñHo$Q>g©, dmQ>a {~Q>c gmaIo {H$Q>H$ S>mg
Am{U S´>°JZ âcm¶ nmÊ¶mda Va§Jw  eH$VmV
¶m‘wio ¶m§Mm Xþgè¶m àmÊ¶m§Zm AÞ åhUwZ Cn¶moJ
hmoVmo.

~XHo$, h§g Am{U  geese  gamodamÀ¶m
AdVr ̂ modVr amhþZ ‘mgo d BVa àmUr ImVmV.

gam oda Vcmdm^m odVr AgUmè¶m
àmÊ¶m§À¶m nm¶mÀ¶m ~moQ>mV nmVi ËdMm
H$m AgVo? {dMma H$am?
~Jù¶m§Zm cm§~ nm¶ d Mm|M H$m
AgVo?
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H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3
H$mhr àmUr gamoda qH$dm VcmdmV qH$dm

Ë¶m§À¶m AmOw~mOwcm amhVmV. Ë¶m gd© àmÊ¶m§Mr
¶mXr ~ZdwZ Ë¶m§À¶m earamMo JwUY‘© {chm.

¶m àmÊ¶m§À¶m nm¶mÀ¶m ~moQ>m‘Ü¶o nmVi
ËdMm AgVo ¶m‘wio Vo nmÊ¶mV d O‘rZrda
amhþ eH$VmV. ~moQ>m‘Ü¶o ËdMm Agcoco nm¶
earamMm {Z‘wiVm AmH$mam‘wio Vo Mm§Jco nmohþ
eH$VmV. nmÊ¶mda MmcUmao ~Jù¶m gmaIo
núm§mZm cm§~ ~marH$ nm¶ Agë¶m‘wio Vo Imoc
{MIcmV {H$S>§¶mÀ¶m emoYmV {’$aVmV.

nmÊ¶mMr úmmaVm Am{U AZwHw$cZ:nmÊ¶mMr úmmaVm Am{U AZwHw$cZ:nmÊ¶mMr úmmaVm Am{U AZwHw$cZ:nmÊ¶mMr úmmaVm Am{U AZwHw$cZ:nmÊ¶mMr úmmaVm Am{U AZwHw$cZ:
doJdoJù¶m ‘mgm§À¶m OmVtZm nmÊ¶mMr

úmmaVm ghU H$aÊ¶mMr doJdoJir úm‘Vm AgVo.
g‘wÐr¶ d JmoS> nmÊ¶mVrc ‘mgo earamVrc
úmmamMr gm§ÐVm R>am{dH$ d g§VwcrV R>odVmV.
ho g‘wÐr¶ d JmoS> nmÊ¶mMr ‘Ü¶pñWVr Amho.
nwîH$iem g‘wÐr¶ àmÊ¶mMr úmma gm§ÐVm
^modVmcr nmÊ¶mnoúmm H$‘r AgVo. åhUwZ Ë¶mÀ¶m
earamVrc nmUr A{^gaUmZ (osmosis) Zï>
hmoD$ eH$Vo. hr {PO ^éZ H$mT>Ê¶mgmR>r Vo
Iwn nmUr {nVmV. Am{U ‘wÌqnS> d H$ëë¶mÀ¶m
noerìXmao CËgO©Z H$aVmV.

¶m {déÜX JmoS> nmÊ¶mVrc ‘mgm§‘Ü¶o
úmma gm§§Y«Vm ̂ modVmÀ¶m nmÊ¶mnoúmm H$‘r AgVo.
åhUwZ Ë¶m§À¶m earamV A{^gaUmZo Vm|S> Am{U
H$ëë¶mìXmao nmUr ^aÊ¶mMr e³¶Vm AgVo.
Ago earamVrc O‘m Pmcoco A{YH$Mo nmUr
cKdrdmQ>o ~mhoa Q>mH$co OmVo. nU earamVrc
úmma g§VwcrV R>odÊ¶mgmR>r JmoS> nmÊ¶mVrc
‘mem§Zm ‘wÌqnS>mìXmao d H$ëë¶mìXmao úmma emofU
H$amdo cmJVo

hr EH$ ‘rR> emofUw KoÊ¶mMr ¶mo½¶Vm Ogo
JmoS> nmÊ¶mVrc ‘mgmoircm ¶mÀ¶m nmÊ¶mgmR>r
ghZ H$aVo. Ooìhm nmÊ¶mVrc úmmaVm dmT>Vo.
Voìhm ‘mgmoircm OwidwZ KoUo H${R>U OmVo.
Am{U ‘rR> Am{U ÐmdU ¶m§Mo g§VwcZ {~KS>Vo.
d ‘mgmoir ‘aVmV.

             {dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

g‘wÐmVrc àmÊ¶mÀ¶m earamV g^modVm
cÀ¶m nmÊ¶mnoúmm úmmamMo à‘mU H$‘r
AgV o (g w‘ma o 3.5%) åhU wZ
earamVrc nmUr ~mhoa g‘wÐmV OmD$
eH$Vo Aem n[apñWVr àmÊ¶m§Zm àmU
KmVH$ R>aVo. Aem n[apñWVrV g‘wÐr¶
àmUr H$go {Od§V amhþ eH$VmV?
estuarine ecosystem (¶wñQ>ramB©Z)
‘Yrc ‘mgo g‘wÐ Am{U ZXr‘Ü¶o amhþ
eH$VmV H$m¶?

CÝhmù¶mV gamodamVrc nmUr Ja‘ hmoVo.
¶m‘wio Am°³grOZ Am{U nmofH$ VËd H$‘r
hmoVmV. ¶m‘wio àmUr ‘éU gS>ë¶m‘wio VoWrc
nmUr OJÊ¶m¶mo½¶ amhV Zmhr. erV àXoemV
A{V W§S>r Agë¶m‘wio VcmdmVrc nmUr JmoRw>Z
Ë¶mMo ~’©$ ~ZVo. Ago Pmë¶mZo VcmdmVrc
àmUr ‘aU nmdVmV. VmÁ¶m nmÊ¶mÀ¶m
n[ag§ñWo~Ôb Vwåhr {eH$bmV. Imbrb ‘wÚm§da
dJm©V MMm© H$am.

Imè¶m nmÊ¶mVrc n[ag§ñWm Am{U JmoS>
nmÊ¶mVr n{ag§ñWm ¶mVrc ’$aH$ ñnï>
H$am.
JmoS> nmÊ¶mVrc n[ag§ñWoV Zgcoco d
Imè¶m nmÊ¶mÀ¶m n[ag§ñWoV Agcoco
XmoZ AZwHw$cZ( adaptations ) {chm.

àH$me àgaUmÀ¶m ~m~VrV XmoÝhr
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n[ag§ñWoVrc XmoZ gmaIo AZwHw$cZ
H$moUVo AmhoV?
VmOonmÊ¶mVrc n[a¨gñWoV Zgcocm d
Imè¶m nmÊ¶mVrc n[ag§ñWoV Agcoë¶m
^mJ H$moUVm?
JmoS> nmÊ¶mVrc n[ag§ñWm Am{U Imè¶m
nmÊ¶mÀ¶m n[ag§ñWoV doJdoJù¶m
àH$maÀ¶m AZwHw$cZmMo KQ>H$ H$moUVo?

Oc dZñnVr‘Ü¶o AZwHw$cZ:Oc dZñnVr‘Ü¶o AZwHw$cZ:Oc dZñnVr‘Ü¶o AZwHw$cZ:Oc dZñnVr‘Ü¶o AZwHw$cZ:Oc dZñnVr‘Ü¶o AZwHw$cZ:

      AY©dQ> ~wS>coco dZñnVrÀ¶m ImoS>m‘Ü¶o,
nmZm‘Ü¶o Am{U ‘wim‘Ü¶o AZoH$ [aH$må¶m OmJm
AgVmV. Ë¶m‘wio ¶m§Zm dm¶wMo AmXmZ àXmZ
H$aUo d nmÊ¶mda Va§JÊ¶mgmR>r ‘XV hmoVo.
hm¶qgW ¶m dZñnVrÀ¶m nmZmÀ¶m XoR>mV hdoZr
^acocr aMZm {Z‘m©U hmoVo. Ë¶m‘wio Ë¶m§Zm
Va§JÊ¶mg ‘XV hmoVo. dmQ>a {ccr ‘Ü¶o nmZo
ho MnQr> AgVmV. nmZmMm n¥ð>^mJ hm VocH$Q>
AgVmo d nmZmÀ¶m daÀ¶m ^mJmda nU©a§Y«o
AgVmV. Va nmÊ¶mV AY©dQ> ~wS>coë¶m dZñnVr

hm¶{S´>cm ‘Ü¶o nmZo hr nmVi Am{U Ë¶mda
nU©a§Y«o ZgVmV. Ë¶mMo ImoS> Iwn cd{MH$ AgVo.
Xþgè¶m dZñnVr noúmm hm¶{S´>cm ‘Yrc EH$
‘w»¶ AZwHw$cZm‘wio OmñV ’$m¶Xoera amhVo.
Vo AZwHw$cZ åhUOo Vo Iwn àH$memÀ¶m H$‘r
{Vd«Vo‘Ü¶o dmT>Vo. nmÊ¶mVrc grAmo2 emofwU
KoÊ¶mV ’$ma Mm§Jco AgVo( nmZmV A{^gaU
hmoVo) Vo Z§Va dmnaÊ¶mgmR>r nmofH$ nXmWm©Mm
gmR>m H$éZ R>odVo Vo H$moUË¶mhr àH$maMo JwU,
XOm© Agcoë¶m nmÊ¶mV dmTw> eH$Vo CXm. Imè¶m
nmÊ¶mV gwÜXm Vo dmT>VmV. Am{U ho c¡qJ§H$ d
Ac¡§{JH$ nÜXrZo àOZZ H$é eH$Vo.

BVa AZwHw$cZ:BVa AZwHw$cZ:BVa AZwHw$cZ:BVa AZwHw$cZ:BVa AZwHw$cZ:

dZñnVr‘Ü¶o Vmn‘mZmgmR>r AZwHw$cZdZñnVr‘Ü¶o Vmn‘mZmgmR>r AZwHw$cZdZñnVr‘Ü¶o Vmn‘mZmgmR>r AZwHw$cZdZñnVr‘Ü¶o Vmn‘mZmgmR>r AZwHw$cZdZñnVr‘Ü¶o Vmn‘mZmgmR>r AZwHw$cZ

ŵ n[ag§ñWoVrc dZñnVr d Vmn‘mZmMm
doJdoJù¶m à‘mUo n«^md nS>V AgVmo.

OJmVrc gd© dZñnVrMr EH$mM doir
nmZ PS> H$m
hmoVo?

CîU n«XoemVrc
H$mhr dZñnVr nmZPS>
{hdmù¶mÀ¶m AJmoXa
g wé hm oV o . ¶m‘ wi o
nmZmVwZ nmÊmr ~mhoa
¶ oV o  A[U àH $ me
g§ícofUmMr {H«$¶m Vgo
M¶mnMM {H « $¶mMr
doim ‘§XmdVmo. H$mhr
doim H$‘r Vmn‘mZm‘wio ~arM agm¶Zo {ZîH«$r¶
hmoVmV.

A{V CîU àXoemV H$mhr dZñnVrV
CÝhmim gwé hmoÊ¶m AJmoXaM nmZPS> gwé hmoVo.
¶m n«XoemVrc dmT>Umè¶m dZñnVrMr nU©a§Y«o

AmH¥$Vr -14 nmZPS>AmH¥$Vr -14 nmZPS>AmH¥$Vr -14 nmZPS>AmH¥$Vr -14 nmZPS>AmH¥$Vr -14 nmZPS>
d¥úmd¥úmd¥úmd¥úmd¥úm

Am-13 (A) Va§JUmao dmQ>a hm¶qgW,  ~wS>coco hm¶{S´>cm

Am-13 (~)Am-13 (~)Am-13 (~)Am-13 (~)Am-13 (~) ‘wi AmV‘Ü¶o KÅ> AgwZ nmZo‘wi AmV‘Ü¶o KÅ> AgwZ nmZo‘wi AmV‘Ü¶o KÅ> AgwZ nmZo‘wi AmV‘Ü¶o KÅ> AgwZ nmZo‘wi AmV‘Ü¶o KÅ> AgwZ nmZo
Va§JUmar Ocr¶ dZñnVrVa§JUmar Ocr¶ dZñnVrVa§JUmar Ocr¶ dZñnVrVa§JUmar Ocr¶ dZñnVrVa§JUmar Ocr¶ dZñnVr
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AmH¥$Vr -17 J«rî‘ {ZÐm, {eV {ZÐmAmH¥$Vr -17 J«rî‘ {ZÐm, {eV {ZÐmAmH¥$Vr -17 J«rî‘ {ZÐm, {eV {ZÐmAmH¥$Vr -17 J«rî‘ {ZÐm, {eV {ZÐmAmH¥$Vr -17 J«rî‘ {ZÐm, {eV {ZÐm

{Xdgm ~§X AgVmV ¶m‘wio nmUr ~mhoa Q>mH$Ê¶mMo
à‘mU H$‘r hmoVo.CîU àXoemVrc dZñnVr nmZo
chmZ AgVmV. ho Ë¶mMo AZwHw$cZ Amho.

Mcm WmoS>r AmR>dU H$éZ ~Km dmid§Q>r
àXoemVrc dZñnVrMo ImoS> H$m ~Xcoco AgVo?

Vmn‘mZmgmR>r H$mQ>oar nmZo ho EH$
àH$maMo AZwHw$cZ Amho H$m¶?
~’©$ d¥ï>r hmoUmè¶m H$mimV Oa PmS>m§Zm
é§X AmH$mamMr nmZo Agë¶mg H$m¶
hmoB©c?

àmÊ¶m‘Yrc Vmn‘mZmgmR>r AZwHw$cZ:àmÊ¶m‘Yrc Vmn‘mZmgmR>r AZwHw$cZ:àmÊ¶m‘Yrc Vmn‘mZmgmR>r AZwHw$cZ:àmÊ¶m‘Yrc Vmn‘mZmgmR>r AZwHw$cZ:àmÊ¶m‘Yrc Vmn‘mZmgmR>r AZwHw$cZ:
dmVmdaUmVrc Vmn‘mZmV dmT> qH$dm KQ>

Pmë¶mg CîUVo‘Ü¶o ~Xc hmoVo. doJdoJù¶m
n[ag§ñWoVrc g{Odmda ¶m ~XcmMm n[aUm‘
hmoV AgVo.

W§S> àXoemV gamodamVrc nmÊ¶mMm daMm
Wa {hdmù¶mV ~’©$ ~ZVmo Va ImcMm Wa
~’©$ ~ZV Zmhr. Ë¶m‘wio gamodamVrc àmUr
daÀ¶m WamVwZ ImcÀ¶m WamV ñWcm§VarV
hmoVmV. Omo CîU AgVmo. {VWo {OdZ OJVmV.

Y¥dr¶ AñdcmÀ¶m earamdarc AmdaU
OmS> H$m AgVo?
W§S> dmVmdaUmnmgwZ {gc ‘mem§Mo
Ë¶mÀ¶m OmS> ËdM§onmgwZ H$go g§aúmU
hmoVo?

¶m ̂ mJmV amhUmè¶m àmÊ¶m‘Ü¶o doJdJoù¶m
àH$maMo AZwHw$cZ AmT>iwZ ¶oVo. Ë¶m§À¶m ËdMoÀ¶m
Imcr ‘oXm (Ma~r) Mm OmS> Wa ngacocm
AgVmo. qH$dm OmS> Ho$gmMo AmdaU Ë¶m§À¶m
earamda AgVo. ho earamVwZ CîUVm Zmhrer
Z hmoÊ¶mgmRr {dÚwV amoYH$mMo (insulators)
H$m‘ H$aVmV. Ma~r, {dÚwV amoYH$mMo H$m‘
H$arV Zmhr Va CîUVm Am{U COm© {Z‘m©U
H$aÊ¶mgmR>r gwÜXm ‘XV H$aVmV. ¶m àH$maMo
AZwHw$cZ AmnU ìhoc, {gc, Añdc, BË¶mXr
‘Ü¶o nmhþ eH$Vmo.

AZwHw$cZ åhUOo à{VHw$c n[apñWVrcmAZwHw$cZ åhUOo à{VHw$c n[apñWVrcmAZwHw$cZ åhUOo à{VHw$c n[apñWVrcmAZwHw$cZ åhUOo à{VHw$c n[apñWVrcmAZwHw$cZ åhUOo à{VHw$c n[apñWVrcm
n«{Vgman«{Vgman«{Vgman«{Vgman«{Vgma

 H$mhr {deof R>iH$ AZwHw$cZ Ago Amho
H$s, Vo à{VHw$c n[a{ñWVrcm PwO XoVmV. qH$dm
~amo~ar H$aVmV Am{U ho Amnë¶m AOwZhr
{ZXe©Zmg Amco Zmhr.

Imcrc AmH¥$VrMo {Z[aúmU Ho$ë¶mg Vw‘À¶m
cúmmV ¶oB©c H$s, ~è¶mM àH$maMo g{Od ¶m
à‘mUo O‘rZr‘Ü¶o XSw>Z amhVmV. Aem OmJm
H$m {ZdS>VmV?

AmH¥$Vr -AmH¥$Vr -AmH¥$Vr -AmH¥$Vr -AmH¥$Vr -
15 (A)15 (A)15 (A)15 (A)15 (A)

Y¥{d¶ AñdcY¥{d¶ AñdcY¥{d¶ AñdcY¥{d¶ AñdcY¥{d¶ Añdc

AmH¥$Vr 16 {gc ‘mgmAmH¥$Vr 16 {gc ‘mgmAmH¥$Vr 16 {gc ‘mgmAmH¥$Vr 16 {gc ‘mgmAmH¥$Vr 16 {gc ‘mgm

AmH¥$Vr 15 (~) {Zim Xod ‘gm (ìhoc)AmH¥$Vr 15 (~) {Zim Xod ‘gm (ìhoc)AmH¥$Vr 15 (~) {Zim Xod ‘gm (ìhoc)AmH¥$Vr 15 (~) {Zim Xod ‘gm (ìhoc)AmH¥$Vr 15 (~) {Zim Xod ‘gm (ìhoc)
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~aoM g{Od Oo dmid§Q>mV qH$dm Y¥{d¶
^mJmV amhVmV Vo O{‘ZrÀ¶m Imoc Wam‘Ü¶o
W§S>r Am{U CîUVonmgwZ g§aúmU H$aÊ¶mgmR>r
ñWmZm§VarV hmoVmV. CXm. ~oS>H$mgma»¶m
C^¶Ma àmÊ¶mV F$VwZwgma AZwHw$cZ {XgwZ
¶oVmV. CîUVm Am{U W§S>rnmgwZ g§aúmU H$aÊ¶m
nmgwZ Vo O‘rZr‘Ü¶o Imocda cncoco AgVmV.
Am{U Ë¶m§Zm {OWn¶ªV dmVmdaU AZwHw$c
~ZUma ZmhrV {VWo n¶ªV Vo hmcMmc Z
H$aVm. {VWoM XSw>Z ~gVmV. ¶m H$mim‘Ü¶o
Mmcm¶À¶m {H«$¶oMm doJ ‘§XmdVmo Am{U àmUr
OdiOdi ~ohmoe AdñWoV amhVmo ¶mcmM
{eVH$m{cZ Pmon (Hibernation)Am{U
CÝhmù¶mVrc gwËnmdñWm (Aestivation ) Ago
åhUVmV.

{eVH$m{cZ Pmon Am{U CÝhmù¶mVrc
gwËnmdñWm ¶m {df¶r ‘m{hVr Jmoim H$éZ
EH$ ~mV‘r nÌH$ V¶ma H$am. ¶mgmR>r Vw‘À¶m
emioMo J«§Wmc¶, B§Q>aZoQ> qH$dm Vw‘À¶m
{eúmH$mMr ‘XV ¿¶m.

XJS> ’w$c (XJS> ’w$c (XJS> ’w$c (XJS> ’w$c (XJS> ’w$c (Lichens)
Vwåhr H$XmMrV nm{hco Agoc H$s, PmS>mMr

{hadr gmc hr nm§T>è¶m H$aS>çm a§JmV Jmoù¶m
énmV ~Xccocr AgVo. Am{U ¶mMr dmT>
[haì¶m qH$dm nm§T>è¶m Idë¶m à‘mUo hmoVo. ho
H$m¶ Amho? ¶mMm {dMma H$é eH$Vmo H$m¶?

~mOwÀ¶m AmH¥$Vr‘Ü¶o eodmio Am{U H$dHo$
¶m§À¶m AZwHw$cZmMr ¶eñdr H$m°cZr Amho.
eodmi dJm© da ~waer dJ© ¶m H«$‘U H$arV
AgVmo d ¶m‘Ü¶o ~aoM eodmi ¶mcm gX XoD$
eH$V Zmhr åhUwZ Vo ‘aVmV. H$dH$mgmo~V
~aoM gh{OdZ g§~§YmÀ¶m énmV {OdZ OJV
AgVmV. ¶mM H$dH$ H$m°cZrcm XJS> ’w$c
Ago åhUVmV. AmH¥$Vr ‘Ü¶o PmS>mÀ¶m ~wÜ¶mda
dmT>cocr AerM EH$ H$m°cZr XmI{dcr Amho.
eodmimcm nmUr Am{U I{ZOo ~waer nwa{dVo
Va eodmio àH$me g§ícofU {H«$¶oìXao AÞ V¶ma
H$éZ gmIaoÀ¶m énmV ~waercm nwa{dV AgVo.
Aem àH$ maÀ¶m gh{OdZ nÜXVrÀ¶m
AZwHw$cm‘wio XJS> ’w$c H$moUË¶mhr n[apñWVrV
{OdZ OJV amhVo.

n¶m©daUmer AZwHw$cZ hm gmYm XoImdm
Zmhr. Oa AmnU Amncr Jm¶ dmid§Q>mV R>odcr
Va {VMo C§Q>mV ~Xc hmooVo H$m? n§aVw Oa EH$
{Oam’$ R>|JUo PmS>o qH$dm dZñnVr Agcoë¶m
O§JcmV R>odco Va Ë¶mMo énm§Va ~H$ar à‘mUo
hmoUma Zmhr. AZwHw$cZ ho ’$ma cm§~ H$mimnmgwZ
KSw>Z ¶oV AgVo.

S>m{d©ZÀ¶m q’§$M(S>m{d©ZÀ¶m q’§$M(S>m{d©ZÀ¶m q’§$M(S>m{d©ZÀ¶m q’§$M(S>m{d©ZÀ¶m q’§$M(Darwins Finches)))))
númmMr JmWmnúmmMr JmWmnúmmMr JmWmnúmmMr JmWmnúmmMr JmWm

1885 ‘Ü¶o Mmëg© S>m{d©Z(Charles
Darwin) ¶mZo  H.M.S ~§Jmc ¶m à{gÜX
OhmOmZo J°bmn°Jg (Galapogos ) ho 120
N>moQ>çm N>moQ>çm ~oQ>mMo H|$Ð Amho ¶m n¡H$s EH$m
~oQ>mda nmD$c R>odco. Ë¶mZo ~oQ>mdarc doJdoJù¶m
g{Odm§Mm Aä¶mg Ho$cm. Ë¶mn¡H$s q’$M¶m
númm{df¶r Ë¶m§Zr Iwn {dcúmU {Z[aúmU Ho$co
(q’$M númr hm Amnë¶m amÁ¶mMm amï´>r¶ númr
Amho) Ë¶mZo J°bmn°Jmog ~oQ>mdarc 13 n«H$maMo
q’«$M númr Á¶m§À¶m Mm|Mr‘Ü¶o Am{U n§Imdarc
{ng À¶m a§JmV doJdoJù¶m ’$aH$ nmhþZ AmíM¶©
M{H$V Pmcm. Ë¶mZo Ago {Z[aúmU Ho$co H$s,
H$mhr q’$M númr XmZo ({~¶m) ImVmV, Va
H$mhr ’$io ImVmV Am{U BVa {H$S>o ImVmV.

EH$ gwdm{gH$ nXmW© Omo {~¶mUr V¶ma H$aÊ¶mV
dmnaVmo. ¶mcm XJS> ’w$c Ago åhUVmV.
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‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

AÞ ImÊ¶mMr nÕV Am{U MmoMrMr
aMZm ¶m‘Ü¶o Vwåhmcm H$mhr g§~§Y
AmT>iwZ ¶oVo H$m¶? A§XmO H$aÊ¶mMm
à¶ËZ H$am?
XmZo ImUmè¶m númm‘Ü¶o OmS> Am{U
‘O~wV MmoM AgVo.
’$io ImUmè¶m númm‘Ü¶o chmZ Am{U
OmS> MmoM AgVo.
{H$S>o ImUmè¶m númm‘Ü¶o {VúU Am{U
cm§~ MmoM AgVo.

Jm°cmn°Jmog q’$M (Jm°cmn°Jmog q’$M (Jm°cmn°Jmog q’$M (Jm°cmn°Jmog q’$M (Jm°cmn°Jmog q’$M ( Galapagos Finches) númm§V AZwHw$c {H$aUo) númm§V AZwHw$c {H$aUo) númm§V AZwHw$c {H$aUo) númm§V AZwHw$c {H$aUo) númm§V AZwHw$c {H$aUo

AmH¥$Vr - 18AmH¥$Vr - 18AmH¥$Vr - 18AmH¥$Vr - 18AmH¥$Vr - 18

S>m{d©Z ¶m emókmZo Ago {Z[aúmU Ho$co
H$s, EH$mM àH$maÀ¶m OmVr‘Ü¶o Ë¶m§À¶m
{Zdmè¶mVrb ’$aH$m‘wio Ago nú¶mV Ago
AZwHw$cZ AmT>iwZ ¶oVo. {deof H$éZ Ë¶m§À¶m
MmoMrÀ¶m AmH$mamV {^ÞVm AgVo. Ë¶m§Zr
XmI{dcoë¶m à‘mUoM AmH¥$Vr H$mT>ë¶m AmhoV.
åhUwZM g{Odm‘Ü¶o AZwHw$cZ hr {H«$¶m
OdirH$ g§~§Y Agcoë¶m énmV {deof H$éZ
^m¡Jmo{cH$ X¥ï>¶m {d^mJcoë¶m ^mJmV {Za§Va
KS>V AgVo.

AZwHw$cZ, n[ag§ñWm, àH$me g§ícofU,transpiration, dmid§Q>r dZñnVr, n[aga ewÜX
R>odmUmao ( scavengers) ¶w’$mo{Q>H$ {d^mJ, ~°Ï¶mc {d^mJ, {cQ´>moac {d^mJ, {cåZoQ>rH$
{d^mJ, àmo’$m§Sb> {d^mJ, ’$m¶Q>moßcm§³Q>moZ {Od àH$me‘mZ(bio luminescence) C^¶Ma,
CÝhmù¶mVrc gwËnmdñWm( aestivation,) {eVH$mcrZ {ZÐm( hibernation)

‘moR>çm PmS>mdarc q’$M

  ‘m°J«wdq’$M

gwVma q’$M

     dm°aãb©a q’$M

H$moH$mog ~oQ>mdarc q’$M

chmZ ‘¡XmZmdarc q’$M

‘Ü¶‘ ‘¡XmZmdarc q’$M
‘moR>çm ‘¡XmZmdarc q’$M

‘¡XmZmdarc {VúU MmoM Agococo q’$M

{ZdSw>§J q’$M

‘moR>o {ZdSw>§J ImUmam q’$M

emH$mhar q’$M

chmZ PmS>mdarc q’$M

‘Ü¶‘ PmS>mdarc q’$M

Mainly Seeds

Mainly insects

Cactus seeds and parts

Buds and fruits
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n[ag§ñWoVrc {déÜX n[apñWVrcm OwidwZ KoÊ¶mgmR>r qH$dm {Od§V amhÊ¶mgmR>r AZwHw$cZ
ho gdm©V CÎm‘ Amho.
g‘wÐ Am{U VmÁ¶m nmUr n[a¨gñWoV amhUmè¶m g{OdmV doJdoJio AZwHw$cZ {XgwZ ¶oVo.
g{OdmV Ë¶m§Zm {OdZ OJÊ¶mgmR>r Vmn‘mZ, nmÊ¶mMr CncãYVm Am{U Xm~ ¶m§À¶mer
OwidwZ KoÊ¶mgmR>r Ë¶mÀ¶mV {deof JwUY‘© {dH$grV Pmcoco AgVo.
OmñVrV OmñV dZñnVr ¶m ‘mgc, agmi, nmZhrZ Am{U {haì¶m a§JmÀ¶m AgVmV.
g‘wÐr n[ag§ñWm hr ¶w’$moQ>rH$ {d^mJ, ~m°Ï¶c {d^mJ Am{U Aã¶mgc {d^mJ Aem
n«H$mamV {d^mJcr OmVo.
gamoda VmÁ¶m nmÊ¶mÀ¶m n[ag§ñWoV {cQ´>moac {d^mJ, {cåZoQ>rH$ {d^mJ Am{U àmo’$m§§$Sb>
{d^mJ Ago {VZ {d^mJ AgVmV.
H$mhr CîU àXoemVrc dZñnVrMr nmZo ho {hdmù¶mÀ¶m AJmoXa JiwZ nS>VmV.
W§S> àXoemVrc àmÊ¶m§‘Ü¶o W§S>rnmgwZ ga§úmU H$aÊ¶mgmR>r ËdModa Ho$gmMo OmS> AmdaU
Am{U ËdMoÀ¶m Imcr Ma~rMm Wa AgVmo.
{‘R>mMo à‘mU, Am³grOZ, AÞ, àH$me Am{U Xm~ BË¶mXr KQ>H$ ho Ocn[ag§ñWoda
n[aUm‘ H$arV AgVmV.
g‘wÐmÀ¶m ImcÀ¶m WamV amhUma| àmUr ho gd© gmYmaUnUo A§mYio AgVmV.
C^¶Ma àmÊ¶mV {eVH$mcrZ Pmon Am{U CÝhmù¶mVrc Pmon (CÝhmù¶mVr gwËnmdñWm) ho
AZwHw$cZ AgVo. ¶m§Mo CÎm‘ CXmhaU åhUOo ~o|Sw>H$ hmo¶

AAAAAmnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?

1. Vwåhr àmÊ¶m§À¶m AZwHw$cZm {df¶r H$m¶ g‘OcmV Am{U Ë¶m§Zm ho H$m H$amdo cmJVo? (AS1)
2. n[ag§ñWo‘Ü¶o àmUr H$go OwidwZ KoVmV ho XmoZ CXmhaUmìXmao g‘OmdwZ gm§Jm? (AS1)
3. H$mhr OcdZñnVr Jmoim H$éZ Ë¶mÀ¶m nmZm§Zm Am{U ImoS>m§Zm H$mnwZ gwú‘Xe©H$ ¶§ÌmImcr

{Z[aúmU H$am. ¶m§À¶mV hdoMr CncãYVm Amho/Zmhr. hdoÀ¶m OmJm BË¶mXr {Z[aúmU
H$am Am{U Imcrc àíZm§Mr CÎmao {chm. (AS3)
a) Vo nmÊ¶mda H$m Va§JVmV?
b) Ë¶m§Zm Va§JÊ¶mgmR>r H$moU ‘XV H$aVo?
c) Ë¶m§Zm Va§JÊ¶mgmR>r Xþgao H$moUVo H$maU Amho H$m¶?
d) Vwåhr gwú‘Xe©H$¶§Ìm Imcr H$m¶ {Z[aúmU Ho$co ¶mMr AmH¥$Vr H$mT>m?

4. Imcrc g{Odm‘Ü¶o H$moUVo {deof AZwHw$cZ nmhþ eH$Vm? (AS1)
a) mangrove PmS>o  b) C§Q> c)‘mgo d) S>m°ë’$sZg e)ßcm°H$Qm±>Ýg(planktons.)

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$é ¶m.
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5. Oa EH$m ¶w’$moQ>rH$ {d^mJmVrc àmÊ¶mcm Aã¶mgcm {d^mJmV {OdZ OJm¶Mo Agë¶mg
Ë¶mcm {VWo H$moUË¶m àH$maMo AZwHw$cZ KS>dwZ AmUmdo cmJoc? (AS1)

6. VmÁ¶m nmÊ¶mVrc ‘mgmoù¶m ¶m Imè¶mnmÊ¶mVrc ‘mgmoù¶mnoúmm OmñV nmUr {nVmV ho
Vwåhr ‘mÝ¶ H$amc H$m¶? {ZU©¶ H$am? (AS1)

7. OdiÀ¶m Vcmdmbm qH$dm gamodamcm ^oQ> Úm. {VWo Vwåhr Ho$coë¶m {Z[aúmUmMr Am{U
Vwåhmcm {XgwZ Amcoë¶m AZwHw$cZmMr Zm§oXUr H$am? (AS4)

8. B§Q>aZoQ> ‘YwZ gamodamMr ‘m{hVr Jmoim H$am Am{U doJdoJù¶m {d^mJmVrc àmÊ¶m§Zr
Ë¶m§À¶m AZwHw$cZmMm Vº$m V¶ma H$am? (AS4)

9. gamodamMo {MÌ H$mT>wZ Ë¶mV doJdoJio {d^mJ Xe©dm. Ë¶m {d^mJm§Zm Ago H$m g§~moYVmV
Vo {chm? (AS5)

10.VcmdmV Am{U gamodamV AgUmè¶m {Odm§da Vmn‘mZmMm H$gm n[aUm‘ hmoVmo ho V³Ë¶mÀ¶m
énmV {chm? (AS1)

11.C^¶Ma àmUr ho n¥Ïdrdarc M‘ËH$marH$ àmUr Amho. Ë¶m§À¶m AZwHw$cZmMr àe§gm H$go
H$amc? (AS6)

12.H$mhr dZñnVr Am{U àmUr ho {deof n[apñWVrV {OdZ OJVmV. A{cH$S>rc H$mimV
‘mZd H¥$Vr‘wio Aem n[apñWVrcm ZwH$gmZ nmoh§Mco. ¶m {df¶r Vwåhr H$m¶ {dMma
H$amc? (AS7)

13.n[ag§ñWodarc YS>çmV AmnU ‘m°J«wd n[ag§ñWo{df¶r ¶m EH$‘oH$m§nmgwZ H$em àH$mao doJù¶m
Amho? (AS1)

14.Vwåhr {eH$coë¶m n¡H$s H$moatJm n[ag§ñWm Am{U g‘wÐr n[ag§ñWm ¶m EH$‘oH$m§nmgwZ H$em
àH$mao doJdù¶m Amho?

15.~§JmcmÀ¶m CngmJamcm {‘iUmar H$mo[a¨Jm n[ag§ñWoVrc H$moUVr ZXr Amho H$m¶? (AS4)
16.~§JmcmÀ¶m CngmoJmamnoúmm H$moatJm ‘m°J«w {d^mJmV AgUmè¶m Ocn[ag§ñWoV ImaonUm H$‘r

AgVo ho Vwåhr ‘mÝ¶ H$amc H$m¶? H$m Zmhr?
17.ZXr ‘Ü¶o ‘ac Am{U amohþ ho ‘mgo AmT>iVmV ho ‘mgo H$moatJm n[ag§ñWo‘Ü¶o amhþ eHo$c

H$m¶? Vw‘À¶m CÎmamMo H$maU gm§Jm? (AS2)
18. ‘Ja Am{U E{cJoQ>a XomÝhr gmaIo Amho H$m¶? dmñV{dH$nUo Vo gmaIo Zmhr. Ë¶m

Xm§oKm‘Ü¶o Vwåhmcm H$mhr ’$aH$ AmT>iVmV H$m¶? H$moUVm ’$aH$ Amho? (¶mgmR>r Vwåhmcm
H$mhr nwñVH$mMr JaO ^mgoc. H¥$n¶m Vw‘À¶m emioÀ¶m J«§Wmc¶mMm Aml¶ ¿¶m.)
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AmnU amhVmo Vr n¥Ïdr nmUr, g^modVmcMo
dmVmdaU ¶m VËdm§Zr {‘iwZ Amho Zm. ho
AmëhmXH$maH$ n[aew^« Amho. dmVmdaU,
{ecmdaU, OcmdaU {OdmdaU BË¶mXr gd©
AZoH$ dfm©nmgwZ EH$‘oH$m§er g§~§YrV AmhoV.
Va ‘mZdmÀ¶m H$mhr H$m¶©H$ënm‘wio ¶m§À¶m aMZoV
{Z‘m©UmV ñd^mdmV ~Xc KSw>Z ¶oV AmhoV.
¶mMr H$maImUo, ñ‘maHo$, ~m§YH$m‘, XiUdiU,
eoVr ì¶dgm¶ BË¶mXr AZoH$ H$maUo AmhoV.
¶m H$maUm§Mm ‘mZdmÀ¶m gmo¶r, g§aúmU,
{ZdmgmR>r Cn¶moJ hmoV Amho. nU dmVmdaUmV
Adm§{N>V nXmWm©Mm g‘mdoe hmoV Agë¶mZo
‘mZd {OdZ g§H$Q>mV nS>co Amho.

Vwåhr 7 ì¶m dJm©V AgVm§Zm O‘rZrMo
àH$ma, ñdén JwUY‘m©{df¶r, 8 ì¶m dJm©V
hdm, XþfrV nmUr ¶m {df¶r {eH$cmV. Ë¶mM
n«H$mao AmVm AmnU O‘rZ H$er Xþ{fV (úmma‘¶)
hmoVo ¶m {df¶r {eHw$ ¶m. O‘rZrÀ¶m Xþ{fV
nUm {df¶r n[a {ecZ H $aÊ¶mAmYr
O‘rZr{df¶H$ H$mhr {ddaUm§Mr ‘m{hVr KoUo
Amdí¶H$ Amho.

Amnë¶m XoemV AmnU O{‘ZrMm " ŵ
‘mVm' g‘OwZ nwOm H$aVmo. Jm¡ad H$aVmo Amnë¶m
{OdZmg Amdí¶H$ àË¶ oH$ Jm oï >/A§e
O{‘Zrg§~§YrVM Amho.

O‘rZ åhUOo H$m¶?O‘rZ åhUOo H$m¶?O‘rZ åhUOo H$m¶?O‘rZ åhUOo H$m¶?O‘rZ åhUOo H$m¶?
hdm, nmUr ¶mà‘mUo O‘rZ XoIrc EH$

Z¡g{J©H$ g§nÎmr Amho. {ZgJm©Zo aMcoë¶m
aMZn¡H$s EH$ Amho. O{‘Z Zmhr Va {OdZM
Zmhr. O{‘ZrÀ¶m daMm Wa dZñnVrÀ¶m dmT>r
gmR>rM Z¡g{J©H$ ^mJ ‘hËdmMm Amho.

({Od ̂ m¡{VH$ n[a‘mU 10%, {Od 10%,
dZñnVrMr ‘wio 10% øw‘g 80%)

O{‘Z hr I{ZOo, Hw$Obobo g|{Ð¶ nXmW©
Ë¶mM ~amo~a hdm d nmUr ¶m§Zr ~Zbobr
Amho. AZoH$ gOrdm§Mo ho {Zdmg ñWmZ Amho.

hdm hdm hdm hdm hdm 25% I{UO oI{UO oI{UO oI{UO oI{UO o
úmmaúmmaúmmaúmmaúmma 45%

nmUrnmUrnmUrnmUrnmUr 25%

g|oÐr` nXmW©g| oÐr` nXmW©g| oÐr` nXmW©g| oÐr` nXmW©g| oÐr` nXmW©
5%

AmH¥$Vr - 1 _mVrMo KQ>H$AmH¥$Vr - 1 _mVrMo KQ>H$AmH¥$Vr - 1 _mVrMo KQ>H$AmH¥$Vr - 1 _mVrMo KQ>H$AmH¥$Vr - 1 _mVrMo KQ>H$

ŵ-àXþfUŵ-àXþfUŵ-àXþfUŵ-àXþfUŵ-àXþfU
YS>mYS>mYS>mYS>mYS>m
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‘mVrV AZoH$ gwú‘ O§Vw, {OdmUw amhVmV.
Ogo ~°³Q>oar¶m, ’§$Jg, {OdO§Vw nmgwZ Z§Va
‘moR> ‘moR>çm d¥úmmMo d àmÊ¶mMo XoIrc
{ZdmgñWmZ Amho.

EH$ gH$g Amamo½¶Xm¶H$ O{‘Z åhUOo
O{_Zrda Á`m dZñnVr dmT>VmVV. Ë`mMo d
dZñnVrda Oo àmUr_mÌm  OJVmV. Ë`m§Mo
Amam o ½` O{_ZrÀ`m XOm ©da Adc §~ wZ
AgVo.Agm Ë`mMm AW© hmoVmo.

O‘rZ H$em àH$mao V¶ma hmoVo?O‘rZ H$em àH$mao V¶ma hmoVo?O‘rZ H$em àH$mao V¶ma hmoVo?O‘rZ H$em àH$mao V¶ma hmoVo?O‘rZ H$em àH$mao V¶ma hmoVo?
O‘rZ V¶ma hmoUo åhUOo EH$ gwXrK© Aer

g§{cï> à{H«$¶m Amho. hr à{H«$¶m ‘{hUo, df©
n¶ªV KS>V AgVo. O{‘ZrdaMm Wa gmMÊ¶mg
/ V¶ma hmoUË¶mg 100 Vo 10,000 df©
cmJVmV. dmVmdaU( climate) Q>monmJ«m’$s,
gwú‘{Od O§VwwMm dmg BË¶mXr gd© O‘rZ V¶ma
homÊ¶mMr KQ>Ho$ AmhoV. IS>Ho$ H«$‘e: {POVmV.
ZÚmMo àdmh aoVr gmM{dVmV. Wa ~g{dVmV.
hdm, dZñnVr g§~§YrV ì¶W© nXmW© ¶m‘wio
O{‘Zrda Wa gmMVmV. ho Wa H«$‘e: H${R>U
hmoVo. gwH$, Amoco hmoUo, CîU hmoUo W§S> hmoUo,
{POUo, dZñnVr, àmUr, agm¶Zo ¶m§À¶m
à^mdm‘wio O{‘ZrV ~XcVmV.

O‘rZrÀ¶m {VZ WamV {d^mOrV H$é
eH$Vmo. O[‘ZrMm daMm Wa g|{Ð¶ nXmWm©Zo
~Zbobm AgVmo. ¶mV O¡{dH$ {H«$¶m KS>V
AgVmV. ‘Ybm Wa g§J«hrV nXmWmªÀ¶m
gmR>çmnmgwZ ~Zbobm AgVmo. Va ImbMm Wa
hm ‘wi nXmWmªZr ~Zbobm AgVmo.

daMm Wa ’$ma ‘hËdmMm Amho.
O{‘Zrdarc {Odm§Mm à‘wI nm¶m 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¶?
O{‘ZrMm daMm Wa AmR> B§M OmS>rMm

AgVmo. nmM d AYm© Q>Z WamV ~°³Q>oar¶m
AgVmV. WamV gw‘mao 50,000 Jm§Sw >i
ngacocr AgVmV.

O{‘ZrMo JwUY‘©:O{‘ZrMo JwUY‘©:O{‘ZrMo JwUY‘©:O{‘ZrMo JwUY‘©:O{‘ZrMo JwUY‘©:
{nH$m§Mm XOm© eoV O{‘ZrÀ¶m XO}da

AmYmarV AgVo. O{‘Z gH$g gwnrH$ Agë¶mg
{nHo$ ^anwa à‘mUmV {nH$VmV. O{‘ZrMr
gH$gVm dmT>{dÊ¶mgmR>r àW‘ AmnU O{‘ZrÀ¶m
JwUY‘m©Mr ‘m{hVr KoUo Amdí¶H$ Amho.
O{‘ZrÀ¶m àmW{‘H$ JwUY‘m©g ^m¡{VH$
agm¶{ZH$, {Od g§~§YrV JwUY‘m©V dJuH¥$V
H$é eH$Vmo.

(i) O{‘ZrMo ^m¡{VH$ JwUY‘©:O{‘ZrMo ^m¡{VH$ JwUY‘©:O{‘ZrMo ^m¡{VH$ JwUY‘©:O{‘ZrMo ^m¡{VH$ JwUY‘©:O{‘ZrMo ^m¡{VH$ JwUY‘©:
O{‘Z I{OZ - cdUo  {Od g§~§YrV

nXmW©, hdm,nmUr, g§~§YrV AgVo. ¶m
nXmWm©À¶m JwUmoÎmamda O{‘ZrMo ̂ m¡{VH$ JwUY‘©
åhUOo ñdén {Z‘m©U, aMZm, gH$gVm
BË¶mXrda AmYmarV AgVmV. ho JwUY‘©
O{‘Zrda hdm, nmUr ¶m§À¶m à^mdmg {Z¶§ÌrV
H$aVmV. {OdmUw g§~§YrV nXmWm©V àmUr, d¥úm
¶m§Mo Adeof {OdO§Vw g‘m{dï> AgVmV.

¶mV dZñnVrÀ¶m dmT>rg Amdí¶H$
Zm¶Q´>moOZ, ’$mñ’$ag, nmoQ>°{e¶‘ n«‘wI nmofH$
VËdo AgVmV. Á¶m$ O‘rZrV 30% qH$dm
A{YH$ {OdmUw g§~§YrV nmofH$ nXmW© AgVmV.
Aem O{‘Zrg gwnrH$, gH$g O‘rZ åhUVmV.
Cacoë¶m O‘rZrg I{ZO ¶wº$ O‘rZ åhUVmV.
O‘rZrV AgUmè¶m {OdmUw g§~§YrV nXmW©
nmUr, nmUr [Pan{dUo d AmVrc WamV gmMdwZ
R>odUo ¶m j‘Vm§Mr dmT> H$aVmV. O{‘ZrVrc
nmÊ¶mMr dm’$ hmoÊ¶mg XoIrc {damoY H$aVmV.
O{‘ZrVrc Ag§»¶ gwú‘{OdmUw, O¡{dH$
nXmW©mªZm dZñnVrg Cn¶moJr Aem gw{nH$
nXmWm©V énmV ~Xc{dVmV. eoVr ì¶dgm¶mV
’$ma à‘wI A§e Amho. åhUwZM O{‘ZrÀ¶m
Z¡g{J©H$ pñWVrMo g§aúmU H$aUo Amdí¶H$ Amho.
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(ii) amgm¶{ZH$ JwUY‘©:amgm¶{ZH$ JwUY‘©:amgm¶{ZH$ JwUY‘©:amgm¶{ZH$ JwUY‘©:amgm¶{ZH$ JwUY‘©:
O‘rZrÀ¶m Amåc qH$dm úmma ñd^mdmg /

JwUY‘m©g XmI{dÊ¶mgmR>r pH n[a‘mUmVmMm/
à‘mUmMm Cn¶moJ H$aVmV.  pH Mm§Jë¶m O{‘ZrMo
‘wë¶ 5.5 Vo 7.5 n¶ªV AgVmV.  pH  Mo ‘wë¶
7 noúmm H$‘r Agë¶mg Aem O{‘ZrZm Amåc
JwU‘Ym©À¶m O‘rZr d  pH Mo ‘wë¶ / n[a‘mU
7 noúmm OmñV Agë¶mg Aem O‘rZrZm úmma
JwUY‘m©À¶m O{‘Zr Ago åhUVmV.

EH$m O{‘ZrV dmT>Umao d¥úmOmio {df¶r,
àmUr Omio {df¶r ‘m{hV H$éZ KoÊ¶mg Ë¶m
O‘rZr g§~§YrV pH  ‘wë¶ ‘m{hV H$aUo AË¶§V
Amdí¶H$ Amho. O{‘ZrV amhUmao {OdmUw g§~§YrV
nXmW© XoIrc pH n[a‘mUmer g§~§YrV AgVmV.
{d{dY àH$maMo nXmW© O{‘ZrV {‘giVmV
Ë¶m‘wio O{‘Zrg Amåc ñdén ¶oVo. {Od g§~§YrV
nXmW© OmñV n«‘mUmV {‘giwZ Agcoë¶m
O{‘Zrg Amåc ñdén H$m ¶oVo ¶mMm {dMma
H$am. dZñnVrg Amdí¶H$ nmofH$ VËd {‘iUo
ho O‘rZrÀ¶m pH  À¶m à‘mUmda AmYmarV
AgVo.

O‘rZrMo pH n«‘mU KQ>Vo Vgo dZñnVrg
Amdí¶H$ gmoS>r¶‘, nmoQ>°{e¶‘, H°$c{e¶‘,
‘°¾oe{¶‘, gë’$a BË¶mXr nmofH$ VËdo XoIrc
KS>V AgVmV. O{‘ZrV gwú‘{OdmUw§Mr MMm©
KQ>Uo O‘rZ H«$‘e: {POUo ¶m‘wio O‘rZrdVrc
pH à‘mU KQ>Vo.

O{‘ZrVrc úmma JwUY‘© Amåc JwUY‘©
dmT>co Va H$m¶ KS>co?
(iii) {OdmUw g§~§YrV JwUY‘©:{OdmUw g§~§YrV JwUY‘©:{OdmUw g§~§YrV JwUY‘©:{OdmUw g§~§YrV JwUY‘©:{OdmUw g§~§YrV JwUY‘©:

O‘rZ EH$ {ZOud dñVw Zmhr Va Vr {‘cr¶Z
O§Vw, {OdmUw Ë¶mV AgVmVo. O{‘Zr darc
d¡{dÜ¶ Ago AmdaU AgUmar O{‘Z à‘wI Amho.
AË¶§V gwú‘ dm¶ag (am§oJO§Vw) nmgwZ Jm§Sw>im
n¶ªV {H$Ë¶oH$ {Odamer Oo {~imV  amhVmV
Ogo Jmo’$a d O{‘Zrdarb Ima B. O{‘ZrV
AgUmao gwú‘{OdmUw n¡H$s ~°³Q>oar¶m eodmi,
{gctYo «, àm oQ >m oPwAm BË¶mXr à‘wI OmVr
dZñnVtÀ¶m Adeofmbm Amhma åhUyZ {~i
~Z{dë¶mZo O{‘Z ŷg ŵerV hmoD$Z hdm Am{U

nmUr {PanÊ¶mg ‘XV H$aVo. O‘rZrg W§S>
H$aÊ¶mg nmUr {Pan{dÊ¶mg ‘XV H$aVmV.

O{‘ZrVr gwú‘ {OdmUw O{‘ZrVrc
amgm¶{ZH$ nXmWm©À¶m n[a‘mUmg d n«^mdmg
XoIrc {Z¶§{ÌV H$aVmV. H$m~©Z , Zm¶Q´>moOZ
gë’$a d ’$mñ’$ag ho à‘wI A§e O{‘ZrÀ¶m
gH$g nUmMo gw{nHo$VoMo g§aúmU H$aVmV.
O{‘ZrVrc gwú‘ {OdmUw g§~§YrV ‘wcHo$ qH$dm
g§o{Ð¶ pñWVrV AgUmè¶m {Zg|{Ð¶ nXmWm©V
~XcVmV. ¶m H$mimV H$m~©ZS>m¶ Am³gmB©S>
Am‘moZr¶m gë’oQ>, ’$m°ñ’o$Q> V¶ma hmoVmV. BVa
{Zg|{Ð¶ ‘wcHo$ XoIrc V¶ma hmoVmV. ¶m
nÜXVrg I{ZOrH$aU( ‘mineralization’) Ago
åhUVmV.

O{‘Zrdarc à‘wI AmdaU ì¶dñWoV
AgUmè¶m nmofH$ AmdaUmV ho EH$ àH$maMo
I{ZOr H$aU Amho. O{‘ZrVrc Amåc nXmW©
{d{dY àH$maÀ¶m ~°³Q>oar¶m§Mo {Z¶§ÌU H$aVmV
Ë¶m§Mo Omio ngé XoV ZmhrV. ¶m {df¶mMm
Aä¶mg AmnU "{Od ^m¡{VH$ agm¶{ZH$"{Od ^m¡{VH$ agm¶{ZH$"{Od ^m¡{VH$ agm¶{ZH$"{Od ^m¡{VH$ agm¶{ZH$"{Od ^m¡{VH$ agm¶{ZH$
dc¶o'dc¶o'dc¶o'dc¶o'dc¶o' ¶m YS>çmnmgwZ KoD$ ¶m.

‘mUgo‘mUgo‘mUgo‘mUgo‘mUgo

àmUràmUràmUràmUràmUr dZñnVrdZñnVrdZñnVrdZñnVrdZñnVr

{Odemó{Odemó{Odemó{Odemó{Odemó
 Roots / Weeds / Fertility,
 ~°³Q>oar¶m Am{U ~weu
 Insects & Earthworms

^m ¡ {VH$^m ¡ {VH$^m ¡ {VH$^m ¡ {VH$^m ¡ {VH$
 hdm
 nmUr
 Tilth / Structure
 Organic matter

agm¶Z oagm¶Z oagm¶Z oagm¶Z oagm¶Z o
 NPK
 Micro / Macro

  Nutrients
 pH

 Salinity

HUMUS

AmH¥$Vr - 2AmH¥$Vr - 2AmH¥$Vr - 2AmH¥$Vr - 2AmH¥$Vr - 2
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O{‘ZrMo {Od ^m¡{VH$ amgm¶{ZH$ JwUY‘© Ë¶m O‘rZrÀ¶m ì¶dgm¶g/ O‘rZrVrc CÎnVrg
BVa Cn¶moJ {H$VnV Cn¶moJr nS>VmV. ho ‘m{hV H$éZ KoÊ¶mg Cn¶moJr nS>VmV.

O{‘ZrMr gw{nH$Vm/ gH$gVm:O{‘ZrMr gw{nH$Vm/ gH$gVm:O{‘ZrMr gw{nH$Vm/ gH$gVm:O{‘ZrMr gw{nH$Vm/ gH$gVm:O{‘ZrMr gw{nH$Vm/ gH$gVm:
O{‘ZrMr gw{nH$Vm O{‘ZrÀ¶m JwUY‘m©da AmYmarV AgVo. ‘w»¶Vm nmUr O{‘ZrV gmR>dwZ

R>odUo, dZñnVrg Amdí¶H$ ¶mo½¶ à‘mUmV úmma nwa{dUo BË¶mXr JwUY‘© O{‘ZrMr gw{nH$Vm
Xe©{dVmV. O{‘ZrVrc Amåc pñWVrg úmma pñWVrV ~XcUo åhUOo O{‘ZrVrc {OdmUw§À¶m
Omù¶mda AmYmarV Amho. ho gwú‘ {OdmUw O{‘ZrVrc Amåc nXmW©mg V¶ma H$aVm§Zm O{‘ZrVrc
dZñnVr d àmÊ¶m§À¶m Adeof ¶§mZm Hw$OdwZ øw‘g ‘Ü¶o ~Xc{dVmV. úmma énmV hm øw‘g
{nH$m§À¶m dmT>rgmR>r ’$ma ‘hËdmMm Wa Amho..

O{‘ZrVrc úmma ‘mVrV ASw>Z am{hco Zmhr
Va Vo dZñnVtÀ¶m ‘wim§Zm ¶mo½¶ à‘mUmV
{‘iw eH$V ZmhrV. åhUwZM O{‘ZrMr gw{nH$Vm
O{‘ZrV AgUmè¶m O¡{dH$ nXmWm©À¶m à‘mUmda
AmYmarV AgVo. gwnrH$ O{‘Z gwú‘ O§VwMo
Omio  OJÊ¶mgmR>r AZwHw$c AgVo. {edm¶
dZñnVrMr ‘wio O{‘ZrV ñdV§Ì[aË¶m dmT>V
OmÊ¶mg AZwH w $c AgVo. h o Odinmg
O{‘ZrÀ¶m aMZoer, Ë¶mV AmT>iUmè¶m nmofH$
nXmWm ªMr CnbãYVm, O{‘ZrMr nmUr
gmR>dÊ¶mMr j‘Vm Am{U O¡{dH$ à{H«$¶m
BË¶mXter g§~§{YV AgVo.

dZñnVr d gwú‘ O§Vw ¶m§À¶m nañna
g§~§Ym{df¶r ‘m{hVr KoUo ’$ma amoMH$ Amho
Zm. O{‘ZrV ngéZ AgUmao gwú‘ O§Vw n¡H$s
A{YH$ n«‘mUmV ’§$Jg Amho. ¶m ’§$Jg n¡H$s¨Mm

O{‘ZrVrb à{V{ZYrËd åhUO o
_m`H$moèhm`PmMm   A{YH$ ̂ mJ åhUOo. 90%
noúmm OmñV ^mJ dZñnVrÀ¶m ‘wimV amhþZ
ghOrdZ OJV AgVmV. dZñnVrMr ‘wio ¶m
{gcr§ÐmÀ¶m dmT>r H$arVm Amdí¶H$ eH©$am
nwa{dVmV d Ë¶m ~XcmV ho ’§$Jg ‘wim§À¶m
dmT>rgmR>r Amdí¶H$ d gwc^[aË¶m emofU
H$aVrc Ago ’$mñ’o$Q, qPH$, Vm§~o, gmaIo úmma
‘wim§Zm nwa{dVmV. ho ’§$Jg ‘wio XoIrc nmohMw
eH$V ZmhrV Aem gwú‘ àXoemV XoIrc {eéZ
úmmam§Mr CËnÎmr H$aVmV d ‘wim§Zm nmoM{dVmV.
O{‘ZrVwZ nmofH$ nXmW© Jmoim H$éZ KoVmV d
O{‘ZrVrb g|{Ð¶ nXmWm©V gmR>dyZ R>odVmV.

{ecrÐmghrV ( ’§$JgmghrV) O‘rZ d
O‘rZrMo Amåc d jma JwUY‘© XoIrc
dZñnVrg úmma nwa{dÊ¶mg ‘XV H$aVmV.

^m ¡{VH$^m ¡{VH$^m ¡{VH$^m ¡{VH$^m ¡{VH$

 CÎm_ àJV aMZm d Cd©aH$Vm
  hdm d nmUr IoiVo amhUo.
 nmUr gmR>dwZ R>odÊ¶mMr eº$s

O¡{dH$ Am{U g|Ðr`O¡{dH$ Am{U g|Ðr`O¡{dH$ Am{U g|Ðr`O¡{dH$ Am{U g|Ðr`O¡{dH$ Am{U g|Ðr`
 ^anwa O¡{dH$ à{H«$`m.
  _mVrV øw_g AgVo.
 nmofH$mMo MH«$

AmH¥$Vr - 3 _mVrMo JwUY_©AmH¥$Vr - 3 _mVrMo JwUY_©AmH¥$Vr - 3 _mVrMo JwUY_©AmH¥$Vr - 3 _mVrMo JwUY_©AmH¥$Vr - 3 _mVrMo JwUY_©

agm`Zo Am{U nmofHo$agm`Zo Am{U nmofHo$agm`Zo Am{U nmofHo$agm`Zo Am{U nmofHo$agm`Zo Am{U nmofHo$
 g§VwcrV agm`Zo
  _moR>r nmofHo$
 gwú_ nmofHo$
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EŠQ>mo_m`H$moèhm`Pm Aa~wñHw$ca_m`H$moèhm`Pm

Endobacterium
Rhizosphere bacterium
Other bacterium

eoVr ì¶dgm¶mV {nHo$ ^anwa à‘mUmV
‘w~cH$ ¶oÊ¶mgmR>r O{‘ZrÀ¶m gw{nHo$Mo g§o{Ð¶VoMo
g§aúmU H$aUo Amdí¶H$ Amho. ¶mgmR>r Amdí¶H$
d ¶mo½¶ ì¶dñWoMo nmcZ H$amdo. g|{Ð¶ eoVr
ì¶dgm¶mV eoVH$ar O{‘ZrMm H$g H$‘r Z
hmoD$ XoÊ¶mgmR>r O{‘ZrV g|{Ð¶ nXmW© (IV)
{‘gi{dVmV. O¡{dH$ nXmWmªZr ^anwa gw{nH$
O‘rZ A{YH$ H$mi n¶ªV {nHo$ XoVmV. g|{Ð¶
eoVr ¶m {df¶r Vwåhr eoVr CËnmXZmV dmT>
H$aUo - EH$ AmìhmZ ¶m YS>çmV {eH$cmV
Zm.
O{‘ZrMm n«Xþ{fVnUmO{‘ZrMm n«Xþ{fVnUmO{‘ZrMm n«Xþ{fVnUmO{‘ZrMm n«Xþ{fVnUmO{‘ZrMm n«Xþ{fVnUm

"" hr n¥Ïdr, hdm, nmUr, O‘rZ Vwåhmcm
AmOmo~m, nUOmo~m nmgwZ {‘imcocr d§e
na§namJV g§nÎmr Zmhr. nU ‘wcmnmgwZ KoVcoco
H$O© Amho, Va AmnU Ë¶mg H$moUË¶m énmV
{‘i{dco Ë¶mM énmV Z§VaÀ¶m {nT>rg {‘idwU
XoÊ¶mMr JaO Amho'' - ‘hmË‘m Jm§Yr

hdm, nmUr ¶mà‘mUoM O‘rZ XoIrc ¶m
n¥Ïdrdarc {OdamerMr nañna n«{VM¶m© KS>dwZ
AmUwZ OJÊ¶mgmR>r Cn¶moJr nS>VmV. Va
‘mZdmMm H$m¶©H$cmn Ë¶m§À¶m nÜXVrV ~Xc

KSdwZ AmUÊ¶mg H$maUr^wV hmoVmo. O{‘ZrÀ¶m
‘hmZVog g§p³cï>Vog, Cn¶moJrVog (fragility)
g‘OwZ KoÊ¶mgmR>r OmñV H$mi cmJVmo. hdoV,
nmÊ¶mV hmoUmao ~Xc WmoS>çm H$mimVM OZVoÀ¶m
Amamo½¶mda à^md XmI{dVmV. nU AmnU Á¶m
O{‘Zrda MmcVmo Ë¶m O{‘Zrda g§H$Q> H$moUË¶m
nmdcmer Amho? H$moR>o Amho? ho AmnU J«hrV
H$é eH$V Zmhr?

dmT>, g§aúmU ¶mgmR>r H$aÊ¶mV ¶oUmè¶m
AZoH$ H$m¶© H$ënm§Mm Xþîn[aUm‘ OoìhmÀ¶m Voìhm§M
{XgwZ ¶oV ZmhrV. nU ^{dî¶mV Ë¶m§Mm {Vd«
à^md XmI{dÊ¶mgmR>r O‘rZrMm XþfrVnUm EH$
Mm§Jco CXmhaU Amho. eoVr ì¶dgm¶,CÚmoJY§Xo
H$maImUo ~mhoa nS>Umao ì¶W© nXmW©, ^wJ^m©VwZ
~mhoa nS>Umar {dfmar agm¶Zo O‘rZrV {‘giwZ
OmÊ¶mgmR>r gmono ZgVmV. O‘rZrMm XþfrV
nUm dada {XgwZ ¶oVmo. nU Ë¶mMo XwînarUm‘
’$ma {Vd« AgVmV. O‘rZ H$em àH$mao Xþ{fV
hmoVo? Ë¶mg H$‘r H$aÊ¶mgmR>r AmnU H$m¶
Cnm¶ H$amdoV ¶m {df¶mMr MMm© H$aÊ¶mAmYr
àW‘ AmnU EH$ ‘mZdm à‘mUo ì¶W© n«Xme©Z
H$emàH$mao CÎnÎmr H$arV AmhmoV ¶mMo n[aercZ
H$aUo Amdí¶H$ Amho.

Imcrc dmMm, MMm© H$am Am{U gw{MV
Ho$ë¶mà‘mUo ¶mXr V¶ma H$am.

B§Q>adoc ‘Ü¶o doUwZo ’$io Imëcr d  gmco
dam§S>çmÀ¶m ~mOwcm ’o$H$cr Ë¶mÀ¶m {‘ÌmZo
Ë¶mcm AS>{dco am‘w åhUmcm, da§S>çmV ’$oHw$
Z¶o Va SñQ>{~Z ‘Ü¶o Q>mH$.

AmVm Vwåhr {dMma H$am {H$, ì¶W© nXmW©
Hw$R>ohr ’o$H$co Va H$m¶ KS>oc?

EH$ ¶mXr ~Zdm ì¶W© nXmWm©Mr AmnU
gH$mi nmgwZ g§Ü¶mH$mi n¶ªV O‘m H$aVmo.
Amoco ì¶W© nXmW© d gwHo$ ì¶W© nXmWm©Mr EH$
¶mXr nwT>rb aH$mÝ¶mV ^am.

AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4
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 A.H«$A.H«$A.H«$A.H«$A.H«$ ì¶W© nXmW©ì¶W© nXmW©ì¶W© nXmW©ì¶W© nXmW©ì¶W© nXmW© gwHo$ ì¶W© nXmW©gwHo$ ì¶W© nXmW©gwHo$ ì¶W© nXmW©gwHo$ ì¶W© nXmW©gwHo$ ì¶W© nXmW©
   1. ^mOrnmë¶mMo XoR>o {~ñH$sQ>Mo H$da
   2.

   3.

   4.

   5.

V wåhr A §XmO cmdm ì¶W © nXmWm ©Mr
à‘mUmMr EH$m {XdgmMo {H$Vr V¶ma hmoV
AgVmV. Am{U ì¶W© nXmW© AmnU ’o$H$Vmo
¶m§Mm H$m¶ n[aUm‘ hmoVmo?

H$m¶©H¥¥$Vr -1H$m¶©H¥¥$Vr -1H$m¶©H¥¥$Vr -1H$m¶©H¥¥$Vr -1H$m¶©H¥¥$Vr -1
Q>mH$mdw Amoë¶m nXmWm©Mo dOZ H$am. Vwåhr

V¶ma Ho$coë¶m ¶mXrVrc àË¶oH$ nXmWm©Mo KamVrc
‘§S>irÀ¶m g§»¶oZo ¶mg ^mJm. EH$m {XdgmMr
Q>mH$mdw nXmWm©Mr gamgar qH$‘V AmVm {‘ioc.

¶m g§»¶og 30 Zo JwUm=............ à{V ‘{hZm
¶m g§»¶og 365Zo JwUm=............ à{V ‘{hZm

Vwåhmcm AmíM¶© hmoB©c. EH$m {XdgmVrc
Q>mH$mdw nXmWm©Mr ¶mXr ~KwZ. Vwåhmcm ‘m{hV
AmhoV H$m? Vwåhr V¶ma Ho$coë¶m Q>mH$mdw nXmWm©
nmgwZ H$m¶ KS>oc?

H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2

gmR>dU Am{U {dKQ>ZgmR>dU Am{U {dKQ>ZgmR>dU Am{U {dKQ>ZgmR>dU Am{U {dKQ>ZgmR>dU Am{U {dKQ>Z
Amnë¶m X¡Z§{XZ {OdZmVrc H¥$Ë¶m ‘wio

AmnU {H$Vr Var Q>Z Q>mH$mdw nXmW© V¶ma
H$aVmo. IoS>oJmdmVwZ d ehar ̂ mJmVwZ ¶m Q>mH$mdw

EHw$U Amoë¶m nXmWm©Mo dOZ
KamVrc EHw$U g^mgXm§Mr g§»¶mEH$m KamVrc àË¶oH$mMm Amocm ì¶W© nXmW©   =

nXmWm©Zm EH$m [aH$må¶m OmJoV O‘m H$éZ
{dKQ>Z H$aVmV. Ë¶m nmgwZ IV V¶ma hmoVo.
¶mn¡H$s H$mhr nXmW© Hw$OVmV nU H$mhr nXmW©
Hw$OV ZmhrV. Imcrc H¥$Vr H$é ¶m.

H$m¶©H¥¥$Vr -3H$m¶©H¥¥$Vr -3H$m¶©H¥¥$Vr -3H$m¶©H¥¥$Vr -3H$m¶©H¥¥$Vr -3
EH$ nm°crWrZ ~°J ¿¶m. H$moUVmhr S>~m

¿¶m. Ë¶mV ‘mVr ^am Ë¶mda Amocmo Q>mH$dw
nXmW© ^am. Z§Va Q>mH$mdw nXmW© (^mOrnmcoMo
gmc,a~a ßcm°ñQ>rH$ BË¶mXr) Ë¶mda XaamoO
WmoS>r ‘mVr Q>mH$m d nmUr {e§nS>m VgoM R>odm.
15 {Xdgmn¶ªV [Z[aúmU H$am d Vw‘À¶m
[Z[aúmUmg Imcrc V³Ë¶mV Zm§oX H$am.

   Q>mH$mdw nXmW©  n{hë¶m n§YadS>çmV H$m¶ Xþgè¶m n§YadS>çmV H$m¶  {Vgè¶m n§YadS>çmV H$m¶
        KS>oc?         KS>oc?          KS>oc?

^mOrnmë¶mMo gmc

^mOrnmë¶mMo VwH$S>o
^mOrnmë¶mMo XoR>o
Ho$ir
ßcm°ñQ>rH$ H$n
H$mJX
a~a
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AmVm WmoS>m {dMma H$am. H$mhr Q>mH$mdw
nXmW© cdH$aM O{‘ZrV {‘giVmV. nU H$mhr
Q>mH$mdw nXmW© O{‘ZrV {‘giV ZmhrV H$m?

Q>mH$mdw nXmW© Oo O‘m hmoVmV. Ë¶mMo XmoZ
àH$ma AmhoV.

i) O{‘ZrV {‘giwZ OmUmao nXmW©: O{‘ZrV {‘giwZ OmUmao nXmW©: O{‘ZrV {‘giwZ OmUmao nXmW©: O{‘ZrV {‘giwZ OmUmao nXmW©: O{‘ZrV {‘giwZ OmUmao nXmW©:  H$mhr
gwú‘ {OdmUw ìXmao Amnë¶mcm hmZr hmoVo nU
Ë¶m ìXmao AZoH$ Q>mH$mdw nXmW© Hw$OwZ ‘mVrV
{‘giVmV. Aem nXmWm©Zm Zm°ZQ>m°³PrH$ nXmW©
åhUVmV. eoVr{df¶H$ nXmW© nmZo dZñnVrMo
Adeof àmÊ¶mMo Adeof BË¶mXr.

ii) O{‘ZrV Z {‘giUmao nXmW©:O{‘ZrV Z {‘giUmao nXmW©:O{‘ZrV Z {‘giUmao nXmW©:O{‘ZrV Z {‘giUmao nXmW©:O{‘ZrV Z {‘giUmao nXmW©: H$mhr
nXmW© O{‘ZrV AZoH$ H$mim n¶ªV VgoM nSw>Z
amhVmV. Ogo ßcm°ñQ>rH$ ½cmg,  DDT,
A°ë¶w{‘Zr¶‘ YmVw nXmW© BË¶mXr BVa AZoH$
AmhoV. AmpÊdH$ àpH«$¶oV CËnÞ hmoUmao
{H$aUm oËgO©H$ nXmW© ‘mZdmg ZwH$gmZ
nmohM{dVmV. gÜ¶mÀ¶m B-doñQ> (H$åß¶wQ>a,
‘mo~mBbMo ì¶W© nXmW©) ^wàXþfUmg H$maUr^yV
AmhoV.

Hw$OZo hr à{H«$¶m Aer Amho H$s, Á¶mV
g|{Ð¶ ì¶W© nXmW© Hw$OyZ Ë¶mMo gmÜ¶m gai
nXmWm©V énm§Va hmoVo. d Oo Z§Va nmofH$ nXmWm©V
~XbVmV Am{U dZñnVrbm CnbãY H$éZ
XoVmV åhUyZ O¡{dH$ nÕVrZo Hw$Obobo nXmW©
O{‘ZrÀ¶m gw{nH$Voer gai g§~§YrV AmhoV.

¶màH$mao O{‘ZrV {‘giwZ OmUmao nXmWm©Mo
‘hËdmMo nmÌ Amho. VarnU Hw$Ocoë¶m nXmWm©Mr
^a‘ma Pmcr Var Ë¶mMm {dnarV n[aUm‘
homVmo. d ‘mVr XþfrV hmoVo. ¶mg O{‘ZrMm

Xþ{fVnUm qH$dm ‘m{VMm XþfrnUm Ago åhUVmV.
O‘rZ Xþ{fV homVo. gmYmaUV: Xþ{fV nmUr
O{‘Z XþfrV nUmMo EH$ H$maH$ Amho. Hw$OHo$
nXmW©, amhrcoco Adeof {MIc, ~m§YH$m‘mVrc
Q>mH$mdw nXmW© KamVwZ ~mhoa nS>Umao Q>mH$mdw
nXmW©  H$maImÊ¶mVwZ ~mhoa nS>Umao  {dfmar
nXmW© ‘mVrg XþfrV H$aVmV. eoVmV dmnaÊ¶mV
¶oUmar H¥${Ì‘ IVo, {H$Q>H$ ZmeHo$ {H«$‘r ZmeHo$
nmdgmù¶mÀ¶m nmÊ¶mZo dmhþZ OmVmV. O{‘Z
{eaVmV. ̂ ard Q>mH$bobr O{‘Z (Land Filling)

~m§YH$m_ Am{U nmS>H$m_

Composite
materials 8%

g§ |Ðr` Q>mH$mD$g§ |Ðr` Q>mH$mD$g§ |Ðr` Q>mH$mD$g§ |Ðr` Q>mH$mD$g§ |Ðr` Q>mH$mD$
nXmW© nXmW© nXmW© nXmW© nXmW©  32%ßcm°ñQ>rH$

15%

YmVw
7%

H$mM
2%

H$nS > mH $nS > mH $nS > mH $nS > mH $nS > m
2%

H$mJX
20%

Peat Waste
1%

BVa
5%

AmH¥$Vr-5 _mVrVrc àXþfUH$maH$ KQ>H$AmH¥$Vr-5 _mVrVrc àXþfUH$maH$ KQ>H$AmH¥$Vr-5 _mVrVrc àXþfUH$maH$ KQ>H$AmH¥$Vr-5 _mVrVrc àXþfUH$maH$ KQ>H$AmH¥$Vr-5 _mVrVrc àXþfUH$maH$ KQ>H$
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nmgwZ CËnÞ Pmcoco nXmW© O{‘ZrV {‘giwZ
OmVmV ‘m{VV Ë¶m§Mr dmT> hmoV OmVo d O{‘Z
XþfrV hmoVo. AmåcmMm nmD$g nSw>Z XoIrc
O‘rZ Xw{fV hmoVo.

               {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

AmO Amnë¶m emioV/KamVwZ CËnÞ hmoUmao
Q>mH$mdw nXmW© H$moUVo? Ë¶mn¡H$s Hw$OwZ OmUmao
H$moUVo?  Z Hw$OUmao H$moUVo?

‘mVr XþfrV hmoUmao H$maUo:‘mVr XþfrV hmoUmao H$maUo:‘mVr XþfrV hmoUmao H$maUo:‘mVr XþfrV hmoUmao H$maUo:‘mVr XþfrV hmoUmao H$maUo:
O{‘Z AZoH$ àH$mao Xþ{fV hmoVo. KamVwZ,

H$maImÊ¶mVwZ ~mhoa nS>Umao Q>mH$mdw nXmW©
O{‘Zrda {R>H${R>H$mUr ngaVmV. AH$~©Zrc
’$Q>ucm¶Oa ‘Ü¶o IVo V¶ma H$aVm§Zm, Cn¶moJmV
¶oUmao nXmW© O{‘Zrdarc AgUmè¶m nmÊ¶mV
{eaVmV> Ë¶m‘wio ^wJ^m©V AgUmè¶m nmÊ¶mV
Zm¶Q´>oQ> d agm¶Zo {‘giÊ¶mMo à‘mU dmT>V
Amho. OoWo hdm XþfrV hmoVo VoWo O{‘Z XoIrc
Xþ{fV hmoV AgVo. O{‘ZrÀ¶m Xþ{fV nUmg
AmnU Imcrc {VZ àH$mao {d^mOrV H$é
eH$Vmo.

eoVr ì¶dgm¶rH$ Xþ{fV O{‘Z
H$maImÊ¶mVwZ {ZKUmè¶m KZ, Ðd
nXmWm©‘wio Xþ{fV O‘rZ
ehamVrc H$m¶©H$ënm‘wio Xþ{fV O‘rZ

‘mZdmZo V¶ma Ho$coë¶m {d{dY agm¶Z
nXmW© d BVa Q>mH$mdw nXmW© O‘rZrda gmMVmV.
Ë¶m‘wio ‘w»¶V: XþfrVnUm àË¶úmarË¶m
O{‘ZrVrc nmÊ¶mÀ¶m Q>m³¶m(ñÌmoV) ’w$Q>Ê¶m‘wio
{H«$‘rghmaH$ Am¡fYmìXmao O{‘ZrMm daMm Wa
XþfrV nmÊ¶mg emofwU KoÊ¶m‘wio Voc d B§YZmMm
Q>mH$mdw nUm‘wio O‘rZrV nwaUmè¶m Q>mH$mdw
nXmWm© nmgwZ {ZKmUmè¶m XþfrV nUm‘wio
H$maImÊ¶mVwZ ~mhoa nS>Umè¶m Xþ{fV Q>mH$mdw
nXmWm©‘wio ¶m àH$maMm XþfrVnUm g§^m{dV

hmoVmo. ¶m XþfrV nUmg g§^m{dV H$aUmar
agm¶Zo, noQ´>mo{c¶‘ hm¶S´>moH$m~©Z, ÐmdUo,
noñQ>rgmBS>g, {ggo d dOZXma cmohnXmW©
BË¶mXr à‘wI AmhoV. O‘rZrVrchr  agm¶Zm§Mr
{Vd«Vm Ë¶m àm§VmVrc H$maImZo CÚmoJY§Xo d
agm¶Zo ¶m§À¶m {d{Z¶moJmg gw{MV H$aVo.

O‘rZrMr JwUmË‘H$Vm aMZm d úmmam§Mr
g‘Vwë¶cm ¶m§À¶m H$‘VoaoMo H$maH$ qH$dm
O‘rZrVrc {OdmUw À¶m g‘Vwë¶oVog AS>Wim
AmUUmao H$maH$ ¶m§Zm O‘rZ XþfrV H$aUmao
H$maH$ ( soil pollutant) Ago åhUVmV. ¶m
O‘rZrMm XþfrVnUm dZñnVrÀ¶m dmT>rda
O‘rZr~m~V dmT>Umè¶m {OdmUwda à{VHw$c
à^md XmI{dVmV. O‘rZrMm XþfrVnUm Imcrc
A§em g§~§YrV AgVmV.

IVm§Mm A{YH$ à‘mUmV dmna
{H«$‘r ZmeHo$, Am¡fYm§Mm A{YH$
à‘mUmV dmna H$aUo {‘gi{dÊ¶mV
hmoUmè¶m Am¡fYm§Mm A{YH$ dmna.
A{YH$ à‘mUmV Q>mH$mdw nXmWm© ¶oWo
VoWo ’o$Hw$Z XoUo.
O§Jc Vm|S> d O{‘ZrMr {PO( soil
erosion)

A{YH$ à‘mUmV IVm§Mm dmna:A{YH$ à‘mUmV IVm§Mm dmna:A{YH$ à‘mUmV IVm§Mm dmna:A{YH$ à‘mUmV IVm§Mm dmna:A{YH$ à‘mUmV IVm§Mm dmna:
dZñnVrÀ¶m A§Hw$aUmgmR>r d dmT>rgmR>r

O‘rZrMm H$g d gH$gnUm ’$ma Amdí¶H$
Amho. dZñnVr§Zm H$m~©Z, hm¶S´>moOZ Am°³grOZ
hdonmgwZ {‘iVmV. nU BVa d BVa nmofHo$
Zm¶Q´>moOZ, nmoQ>°{e¶‘, H°$c{e¶‘ d ‘°¾o{e¶‘
J§YH$ d BVa nmofHo$ O‘rZrVwZ {‘iVmV. ¶m
nmofH$m§Mr ^aVr H$aÊ¶mg eoVH$ar O‘rZrV
IVm§Mm dmna H$aVmV.

O‘rZrV IVo Xþ{fV H$aVmV hm XþfrV
nUm IVo ~Z{dÊ¶m H$arVm dmnaÊ¶mV ¶oUmè¶m
H$ƒm ‘mcmnmgwZ ¶oVmo. {‘lIVo Ogo Zm¶Q´>oQ>
‘Ü¶o(NH4NO3),  ’$mñ’$ag ‘Ü¶o P2O5 Am{U
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nmoQ>°{e¶‘ ‘Ü¶o ( K2O) AgVmV. XJS> ’$mñ’o$Q>
ImVmV  As, Pb Am{U Cd  XoIrc ’$ma H$‘r
à‘mUmV {‘giwZ cmoh O{‘ZrV {POV ZmhrV
åhUwZM ¶màH$maÀ¶m IVm§Mm dmna Ho$ë¶mZo Vo
VgoM O{‘ZrV amhVmV. d {dfmar hmoVmV.
dZñnVrMm Zme H$aVmV.

AZoH$ dfm©nmgwZ NPK  IVm§Mm dmna
hmoV Agë¶mZo Ë¶m O{‘ZrV {nH$Umar {nHo$,
^mOrnmcm ¶m§Mr CËnÎmr KQ>Vo Am{U Jhþ, ‘H$m
BË¶mXr {nH$m§À¶m XmÊ¶mVrc à{WÝ¶m§Mo à‘mU
KQ>Vo. nmoQ>°{e¶‘ OmñV à‘mUmV dmnaÊ¶mV
¶oUmè¶m O{‘ZrV Or {nHo$ ^mOrnmcm ’$io
{nH$VmV. Ë¶mV  C {dQ>°{‘Z Mo à‘mU KQ>Vo d
Ho$amo{Q>ZMo  à‘mU KQ>Vo. O{‘ZrV IVm§Mm A{YH$
à‘mUmV dmna Ho$ë¶mg {nH$Umè¶m ^mOrnmcm
’$io ¶m§Zm cdH$a {H$S> cmJVo. d Vr dZñnVr
amoJr hmoVmV.

A{YH$ à‘mUmV IVo, {H$Q>H$ZmeHo$ dA{YH$ à‘mUmV IVo, {H$Q>H$ZmeHo$ dA{YH$ à‘mUmV IVo, {H$Q>H$ZmeHo$ dA{YH$ à‘mUmV IVo, {H$Q>H$ZmeHo$ dA{YH$ à‘mUmV IVo, {H$Q>H$ZmeHo$ d
{‘lrV Am¡fYo ¶m§Mm {d{Z¶moJ:{‘lrV Am¡fYo ¶m§Mm {d{Z¶moJ:{‘lrV Am¡fYo ¶m§Mm {d{Z¶moJ:{‘lrV Am¡fYo ¶m§Mm {d{Z¶moJ:{‘lrV Am¡fYo ¶m§Mm {d{Z¶moJ:

Amnë¶m Amhma {nH$mda AZoH$ {H$Q>Ho$,
{gqcY«o (’§$Jg), dm¶ag d C§{Xa AmYmarV
AgVmV. dZñnVr g^modma AgUmè¶m gmÜ¶m
dZñnVr {nH$ dZñnVter ñnYm© H$aVmV.
{nH$mdarc {H$Q>H$m§Mm Zme H$aÊ¶mgmR>r eoVH$ar
{H$Q>H$ZmeH$ Am¡f§YmMm dmna H$aVmV.

Xþgao åhUOo OmJVrH$ Xþgè¶m ‘hm¶wÜXm
Z§Va A{YH$ à‘mUmV dmnaÊ¶mV ¶oV AgUmao
{H$Q>H$ZmeH$ DDT (S>m¶³cmoamB©S>, {’$ZmB©c,
{Q´>³cmoamoB©WoZ) d J°‘op³PZ AmhoV.  DDT
O{‘ZrV nwU©nUo {‘giwZ Hw$OwZ OmÊ¶m‘wio
{H$Q>H$ ¶m§À¶mer à{VH$ma eº$s CËnÞ H$éZ
KoVmV hr [H$Q>H$ZmeHo$ Hw$OV ZmhrV åhUwZ
Vr n¶m©daUmV VerM amhVmV.

’$º$ Ma~rVM {daKiV Agë¶mZo
nmÊ¶mV {daKiV Zgë¶mZo Ë¶m§Mr eº$s
AmhmagmIirV {eaÊ¶m ìXma o númm §À¶m
earamVrc H°$c{e¶‘ ‘moQ>mo~mo{cO‘ AS>Wim
AmUmVo. Ë¶m‘wio Ë¶m§Zr cmdcoë¶m A§S>çmMo
’$cZ nmVi hmoVo d A§S>r cdH$a ’w$Q>VmV. ¶m
n[aUm‘m‘wio ‘moR> ‘moR>o númr Ogo ~«mD$Z
nmocrH$mZ( númr) ospreys(Kma) ~hrargg
(falcons) Am{U JéS> númr BË¶mXr A§VaYmZ
hmoV AmhoV. Xþ:ImMr Jmoï> åhUOo nmíMmV
XoemV DDT  Mm {ZfoY Ho$ë¶m Jocm Amho.
VarnU A‘oarH$m gma»¶m g‘¥ÜX XoemV ¶m
DDT Mr AOwZhr CËnÎmr hmoV Amho d BVa
XoemV ¶mMr {Z¶m©V hmoV Amho. Ë¶m‘wio g§H$Q>o
CØ^dV AmhoV.

à‘wI H¥$‘r ZmeHo$ DDT, BHC,
³cmo[aZoQ> hm¶S´>m oH$m~©Z, gwna ’$mñ’o$Q>g,
AmëQ´>rÝg, ‘cm{WZ¶mZ, S>¡crS´>rZ, ß¶wamoS>mZ
BË¶mXr AmhoV. hr {gcrY«o ZmeHo$ {nH$mda
{e§nSë¶mZ§Va ¶mMo Adeof O{‘ZrV {eaVmV
d ‘mVrV {‘giwZ amhVmV. d {nH$m§Zm XþfrV
H$aVmV. {nH$m§ìXmao d AmhmamìXmao Amnë¶m
earaì¶dñWoV {eaVmV. {Vd« à{VHw $c
n[apñWVrV CËnÞ H$aVmV.

{h H¥$‘r ZmeHo$ àmUr d ‘mZdmV {df
à^m{dV H$aVmV. {edm¶ O{‘ZrMm H$g H$‘r
H$aVmV. H$mhr àH$maMr H¥$‘r ZmeH$o A{YH$
à‘mUmV pñWa amhþZ O{‘ZrV nwU©V: {POwZ
OmÊ¶mgmR>r H$mhr AmR>dS>o qH$dm H$mhr ‘m{hZo
cmJw eH$VmV.

~m¶mo‘°¾r{’$Ho$eZ ~m¶mo‘°¾r{’$Ho$eZ ~m¶mo‘°¾r{’$Ho$eZ ~m¶mo‘°¾r{’$Ho$eZ ~m¶mo‘°¾r{’$Ho$eZ Biomagnification

dZñnVrÀ¶m dmT>rgmR>r Amdí¶H$ nmofH$
(ZÌZr ’$mñ’$ag) Z¡g{J©H$ nmÊ¶mV ’$ma H$‘r
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KZ Q>mH$mdw nXmWm©Mm {T>J:KZ Q>mH$mdw nXmWm©Mm {T>J:KZ Q>mH$mdw nXmWm©Mm {T>J:KZ Q>mH$mdw nXmWm©Mm {T>J:KZ Q>mH$mdw nXmWm©Mm {T>J:
H$Mam noQ>r ^éZ OmD$Z AmOw ~mOwcm

H$Mam BË¶mXr AñVmì¶ñV nS>cm AgVmo d
KmU dmg ¶oV AgVmo. Aer eha^mJmVrc
AZoH$ {R>H$mUr AmT>iwZ ¶oUmar gmYmaU Ñî¶o
AmhoV.

ZmH$ PmHw$Z Ë¶m H$S>oZo nmhVm Vwåhr
Ë¶mg Amocm§Sw>Z OmV AgVm. ’$ma nwdu ‘mZdmÀ¶m
CX¶ Pmcm Ë¶m Ama§^H$mZ§r ‘mZdmgmR>r
àmÊ¶m§Mm d Jm§S>çm BVa JaOogmR>r hm§S>m§Mo
Adeof d dZñnVrÀ¶m Adeofm§Mm dmna Ho$ë¶m
OmV hmoVm. ZmJarH$Vm Og Oer dmT>V Jocr
Ë¶mV Ver Ver {Za{Zamù¶m CËnËVrMr
g§p³cï>Vm XoIrc dmT>V Jocr 19 ì¶m
eVH$meodQ>r CÚmoJMidirÀ¶m n[aUm‘m‘wio
{d{Z¶moJmXam§Mr d Cn¶moJmMr g§»¶m dmT>V
Jocr. ¶m§À¶m XþînarUm‘ hdm XþfrV Pmcr
Amho. {edm¶ Z Hw$OUmè¶m nXmWm ©‘ wio
n¥ÏdrXoIrc XþfrV Pmcr Amho. cmoH$g§»¶m dmT>,
{edm¶ ‘moR>çm à‘mUmV eharH$aU ¶m‘wio KZ
Q>mH$dw nXmWm©Mr g§»¶m ‘moR>çm à‘mUmV Pmcr

à‘mUmV AgVmV. d¥úm‘wcHo$ Ë¶m§À¶mdmT>rgmR>r
nmÊ¶mVwZ A{YH$ à‘mUmV hr VËdo emofwU
KomVV.

hr VËdo nmÊ¶mV ’$ma H$‘r à‘mUmV
AgVmV. ’$ma gwú‘ à‘mU XoIrc ¶mMr ‘moOUr
H$é eH$V Zmhr. hr agm¶Zo àmÊ¶m‘Ü¶oM ngéZ
AgVmV.

àmÊ¶mVrc nmÊ¶mMr gm § ÐVm
agm¶ZmVrc gm§ÐoVo noúmm OmñV à‘mUmV AgVo.
dmVmdaUmV {‘gicoco DDT Am{U BHC gmaIo
H¥$‘rZmeHo$ gOrdm§À¶m Ma~r¶wº$ CVt‘Ü¶o
gmR>{dbo OmVmV.

d¥úm ßcdH$m§Zm OñV à‘mUmV ImUmao
àmUr ßcdHo$ d chmZ ‘mgmoù¶mV A{YH$
à‘mUmV {eaVmV. AÞ gmIirV AgUmè¶m
àË¶oH$ {Od Xþgè¶m {Odmg ImV Agë¶mZo
AÞ gmIirdarc {OdmUwda ¶mMr Vrd«Vm
OmñV à‘mUmV AgVo. ¶mcmM O¡d AmdY©Z
Ago åhUVmV.

{Vgam Cn^moº$m{Vgam Cn^moº$m{Vgam Cn^moº$m{Vgam Cn^moº$m{Vgam Cn^moº$m

Xþgam Cn^moº$mXþgam Cn^moº$mXþgam Cn^moº$mXþgam Cn^moº$mXþgam Cn^moº$m

n{hcm Cn^moº$mn{hcm Cn^moº$mn{hcm Cn^moº$mn{hcm Cn^moº$mn{hcm Cn^moº$m

{Z‘uVr H$aUmam{Z‘uVr H$aUmam{Z‘uVr H$aUmam{Z‘uVr H$aUmam{Z‘uVr H$aUmam

13.8ppm

2.07ppm

0.23ppm

0.04ppm

The numbers are representative values of the consentration
in the tissues of DDT and its derivatives (in parts per million, ppm)

AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6AmH¥$Vr -6
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KZén Q>mH$mdw nXmW© åhUOo Ho$a H$Mam,
AZmdí¶H$ Q>m¶g©, nmUr ewÜXrH$aU H|$ÐmÀ¶m
Vimer OmUmar {MIc ‘mVr, ‘mZd àmÊ¶m§À¶m
H$m¶© H$ënm‘wio V¶ma hmoUmao YZ Ðd, nmúmrH$
KZ, dm¶w nXmW© {d{dY H¥$Ë¶m‘wio g‘mOmV
CËnÞ hmoUmao H$m~©Z,AH$m~©Z nXmW© BË¶mXr
Q>mH$mdw nXmW©.

KZénr Q>mH$mdw nXmWm©g Vo CËnÞ
hmoUmè¶m ñWmZmZwgma Imcrc àH$mao dJrH¥$V
H$aVm ¶oVo.

1.  ñWm{ZH$ KZén Q>mH$mdw : KamKamVwZ
~mhoa nS>Umam Ho$a H$Mam, ~m§YH$m‘
nmS>Ê¶mV ¶oUmao Q>mH$mdw nXmW© dmVmdaU
XþfrV H$aUmao Q>mH$mdw nXmW© BË¶mXr

2. hm {ZH $ m aH $ KZén Q > mH $ md w :
H$maImÝ¶mVwZ ~mhoa nS>Umao hmZrH$maH$
Q>mH$mdw nXmW© {edm¶ XdmImÊ¶mVwZ
~mhoa ’o$H$Ê¶mV ¶oUmao nXmW© ¶mV
hm{ZH$maH$ {dfmar nXmW© AgVmV.

3. g§H«$‘U H$a{dUmao Q>mH$mdw KZ nXmW©:
XdmImÊ¶mVwZ ~mhoa nS>Umè¶m nXmWm©V
AZoH$ n«H$maMo amoJ CËnÞ H$aUmao
gwú‘Ord AgVmV. Ë¶mV B§§Oo³eZmMr
gwB©, {gatO, emó {M{H$Ëgm AdOmao,
hË¶mao, Am°naoeZ (eë¶ {M{H$Ëgm)
{W¶oQ>a ‘YwZ ~mhoa nS>Umè¶m ¶m Am¡fYr
~§°S>oO H$nS>o, ‘mZd {dgOuV Ho$coë¶m
AZoH$ dñVw BË¶mXr.

KZén Q>mH$mdw nXmWm©V H$mhr AË¶§V
hmZrH$maH$ nXmW© AgVmV. Vo åhUOo Voc,
~°Q>araVrc cmoh nXmW©, cmoI§S> {dViÊ¶mè¶m
H$maImÊ¶mVwZ ~mhoa nS>Umao ̂ acmohnXmW© H$m~©Z
ÐmdUo, ¶m nmgwZ g§aúmUmgmR>r ’$ma H$miOr
¿¶mdr cmJVo. nona H$mS>©~moS>© ßcm°ñR>rH$ ½cmg,

OwZo ~m§YH$m‘ nXmW© d BVa Q>mH$mdw nXmWm©Mr
^a‘ma ~mhoa nS>Vo. gmYmaUV: KaJwVr gm‘mZ,
H$Mam, H$nS>o, nmoVo, ^m§S>r, CÚmoJ Y§Úm§VwZ
~mhoa nS>Umao Ðd, YZ, nXmW© eoVr {df¶H$
Adeof H$Mam ho gd© dmVmdaUmg Xþ{fV
H$aVmV.

 AZoH$ àH$maMo Q>mH$mdw nXmW© Ogo ÐmdUo
^ma cmoh nXmW© Voc, ~m§YH$m‘mVrc Q>mH$mdw
nXmW© agm¶Zo O‘rZrVM {‘iwZ amhVmV. Am{U
AmOw~mÀ¶m úmoÌmg d dmVmdaUmg Xþ{fV
H$aVmV agm¶Zo d Ord d¡{dÜ¶Vog g§H$Q>mV
nmS>VmV. hmZr nmohM{dVmV O‘rZrVrc úmmaJwU
Zï> H$aVmV. Mm§Jë¶m nmÊ¶mÀ¶m ómoVmg XþfrV
H$aVmV. 90% noúmm A{YH$ à‘mUmV hmZrH$maH$
Q>mH$mdw agm¶Zo noQ´>mocr¶‘ cmoh CÚmoJ Y§Xo,
S´>m¶mp³cZg© d J°g g§ñWonmgwZ ~mhoa nS>V
AmhoV.

¶m‘wio ZwH$Ë¶mM OÝ‘ KoUmè¶m A ©̂H$mV
(~mcH$mV) H°$Ýga, ídmg g§~§YrV ZmS>r
g§~§YrV d {H$S>Ur g§~§YrV amoJ CËnÞ hmoV
AmhoV.

O§JcVmoS>:O§JcVmoS>:O§JcVmoS>:O§JcVmoS>:O§JcVmoS>:
O{‘ZrMr PrO åhUOo hdm qH$dm nmUr

¶m ìXmao ‘mVrÀ¶m daMm Wa (cogrZ ‘mVr)
dmhþZ OmUo. PmS>o VmoS>Ur CÚmoJY§ÚmMr dmT>
H$aUo CîUVm‘mZ A{YH$ à‘mUmV ~XcUo Amåc
dfm© ‘mZdm§Mo ZmZm H$m¶©H$ën ¶m‘wio O{‘ZrMr
PrO A{YH$ à‘mUmV KS>V Amho. ¶m àH$maÀ¶m
MM}g ‘mZd {d{dY ~m§YH$m‘, ImUr, A{YH$
{nHo$ H$mT>Uo A{YH$ OZmdam§Zm Ma{dUo ¶m
H$m¶m©ìXmao dmT>{V Amho. ¶m H$maUm‘wio O{‘ZrMr
PrO A{YH$ hmoV Amho.

O{‘ZrMr {PO hmoD$ Z¶o åhUwZ O§Jco
d JdVr ‘¡XmZo ‘mVr AS>{dmVmV d O‘rZrg
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d gH$g R>odVmV. Vo AZoH$ àXoemMo d Z¡g{J©H$
AZoH$ {Zdmg ñWmZo {Z‘m©U hmoV Agë¶m‘wio
AZoH$ àmÊ¶mgmR>r AZoH$ AÞ gmIirMr {Z‘uVr
hmoVo. AÞgmIirVrc àmUr {Od {Zdmg H$éZ
amhÊ¶m‘wio BVa Ordm§À¶m OrdZmg hmZr
nmohMVo. Joë¶mm {H$Ë¶oH$ dfm©nmgwZ JdVmi
‘¡XmZo aoVmi ‘¡XmZmV énm§VarV hmoV AmhoV.
O§JbVmoS>r‘wio àmUr, Ocn«Xoe Zï> Pmco Amho.

eharnUm‘wio Xþ{fVnUm:eharnUm‘wio Xþ{fVnUm:eharnUm‘wio Xþ{fVnUm:eharnUm‘wio Xþ{fVnUm:eharnUm‘wio Xþ{fVnUm:

daÀ¶m WamVrc XþfrVnUm:daÀ¶m WamVrc XþfrVnUm:daÀ¶m WamVrc XþfrVnUm:daÀ¶m WamVrc XþfrVnUm:daÀ¶m WamVrc XþfrVnUm:
ehamVrc {d{dY H$m¶©H$ënm‘wio ’$ma ‘moR>çm

n«‘mUmV Q>mH$mdw nXmWm©Mr amg V¶ma hmoV
Amho. Hw$OUmao nXmW© (Ogo ̂ mOrnmcm nmÊ¶mMo

Q>mH$mdw nXmW©, nona cmH$S>mMo VwH$S>o,
dZñnVrMo Adeof, dmhZmMo Adeof, nmZo
H$mnS> PmSw> d BVa) Am{U Z Hw$OmUmao
nXmW© (Ogo ßcm°ñQ>rH$ {neì¶m {eem,
ßcm°ñQ>rH$ Mo BVa Q>mH$mdw nXmW©, H$mMMo
VwH$S>o, XJS>, {g‘|Q>Mo VwH$S>o BË¶mXr)

EH$m A§XmOmà‘mUo Amnë¶m
XoemVrc ehamVwZ XaamoO gw‘mao 50,000
- 80,000 ‘oQ´>rH$ Q>Z KZén Q>mH$mdw nXmW©
V¶ma homV AmhoV. Ë¶mg Oa Xþa Ho$ë¶m
Joco Zmhr Va AZoH$ g‘ñ¶m CX^dVrc

Ë¶m g‘ñ¶m åhUOo.
g§S>mgmVrc nmÊ¶mMr ì¶dñWm: ¶m ìXmao
AZoH$ S´>m¶ZoO Q>m³¶m nmB©n, Zmë¶m
’w$Q>VmV d AZoH$ Amamo½¶ g‘ñ¶m
CØ^dVmV.
nmUr dmhþZ Z OmVm AS>{dë¶m OmVo:
KZén Q>mH$mdw nXmWm©‘wio dmhVo nmUr
AS>Vo d gmMVo d Vo O{‘ZrV {PanVo
Ë¶m‘wio ‘moR> ‘moR>çm ~m§YH$m‘mÀ¶m
nmÊ¶mg YmoH$m {Z‘m©U hmoVmo.
gmMcoë¶m nXmWm©‘wio KmUaoS>m dmg
¶oVmo: nXmW© Hw$OV AgVmV d Ë¶mVwZ
dmg gwQ>V AgVmo. dmVmdaU XþfrV
hmoVo.
¶m‘wio gwú‘amoJ O§VwMr dmT> : gwú‘amoJ
O§Vw Mr dmT> hmoD$Z hdm, nmUr XþfrV
hm oVmV. dmVmdaU XþfrV hm oV o.
{Za{Zamù¶m amoJ g‘ñ¶m§ CX^dVmV.
H$m~©Z nXmW© V¶ma hmoVmV Vo {‘WoZ
dm¶wMr CËnÎmr H$aVmV. AZoH$ agm¶Zo
O{‘Zrg d nmÊ¶mg Xþ{fV H$aVm.
XdmImÊ¶mVwZ ~mhao nS>Umao AZoH$
Q>mH$mdw nXmW©. Ë¶mV {H$Ë¶oH$ amoJ O§Vy
AgVmV.

Fig-8Fig-8Fig-8Fig-8Fig-8

Fig-7Fig-7Fig-7Fig-7Fig-7
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^wJ^© Xþ{fVnUm:^wJ^© Xþ{fVnUm:^wJ^© Xþ{fVnUm:^wJ^© Xþ{fVnUm:^wJ^© Xþ{fVnUm:
O{‘ZrÀ¶m J^m ©Vrc ‘mVr Imcrc

H$maUm‘wio Xþ{fV hmoÊ¶mg H$maUr^wV AgVmV.
H$maImÊ¶mVwZ CËnÞ hmoUmao ì¶W©
agm¶{ZH$ nXmW©
nmúmrH$ [aË¶m d nwU©nUo Hw$Ococo
g§S>mgm‘Yrc ì¶W© nXmW©

’$ma hm{ZH$ma H$mS>‘r¶‘, H«$mo‘r¶‘, {gg‘,
Ag}{ZH$, gobo{Z¶‘ gmaIr agm¶Zo O{‘ZrV
ngaVmV Ë¶m‘wio O{‘ZrVrc ‘mVr XþfrV hmoVo.
Ë¶mà‘mUo g§S>mgm‘Yrc ì¶W© nXmWm©‘wio
g§̂ m{dV hmZrH$maH$ agm¶ZmMr CËnÎmr ‘wio
O{‘ZrVrc ^mJmMr g‘Vwë¶Vm ‘ma ImVo.

O{‘ZrMm Xþ{fVnUm - Ë¶mMm à^mdO{‘ZrMm Xþ{fVnUm - Ë¶mMm à^mdO{‘ZrMm Xþ{fVnUm - Ë¶mMm à^mdO{‘ZrMm Xþ{fVnUm - Ë¶mMm à^mdO{‘ZrMm Xþ{fVnUm - Ë¶mMm à^md
Mm§Jë¶m dmVmdaUmMr {Z{‘©Vr H$éZ hdoÀ¶m

d nmÊ¶mÀ¶m Xþ{fV nUmg H$‘r H$aVm ¶oVo.
nU O{‘ZrÀ¶m XwfrVnUmg naV Mm§Jë¶m
pñWVrV AmUUo gmono Zmhr. XþfrV Pmcocr
O‘rZ Xþ{fV nUmZo ^éZ OmVo.

 ßcm°ñQ>rH$ gmaIo ì¶W© nXmW© O{‘ZrV
Hw$OwZ {‘giwZ OmÊ¶mgmR>r eoH$S>mo df© cmJVmV.
{H$aUmoËgO©H$Vo‘wio g§^m{dV Xþ{fVnUm Xþa
H$aÊ¶mgmR>r Ë¶m noúmm Xhm nQ>rZo H$mi cmJVmo.
Am{U åhUwZM ì¶W© nXmWmªZr ^éZ Jococr
O‘rZ AZwYm{‘©H$ XþfrV nUmZo ^éZ Jococr
O‘rZ/ àXoe Zoh‘r gmR>rM XþfrV àXoe ~ZVo.

O‘rZrVrc úmma {OdmUwV nmohMUo
{Odm§Mo Adeof Hw$OwZ O{‘ZrV {‘giUo ¶m
Z¡g{J©H$ KS>Umè¶m à{H«$¶og AmUUmao darc
A§e H$maUr ŵV AmhoV. AmnU A{YH$ à‘mUmV
O‘rZrMm ^mJ dmnaVmo d WmoS>çm à‘mUmV

gmoS>Vmo.
Cn¶moJmV AmUUmè¶m O‘rZrÀ¶m ^mJmMo

n[a‘mU dmT>cocr Xþ{fV nUm dmT>Vmo. dmT>V
OmUmè¶m cmoH$g§»¶og AZwHw$c Amhma YmÝ¶mMo
CËnÞ XoIrc dmT>mdo cmJVo. åhUwZ eoVr H$arVm
Cn¶moJr O{‘ZrMr {dñVrU©Vm XoIrc dmT>Vo.
gmo~V XwfrVnUm dmT>Vmo.

H $ maImÊ¶mV wZ ~mh o a nS >Umè¶m
nXmWm ©gm o~V X þ{fV Pmcoë¶m O{‘ZrV
{ZdmgmgmR>r eoVr {nH${dÊ¶mgmR>r, ~XcwZ
KoVë¶mg AZoH$ g‘ñ¶m CX^dVrc ¶m gma»¶m
O{‘Zrda Kao ~m§Ycr Va cmoH$ Amamo½¶g
‘wH$Vrc. XþfrVnUm ^éZ AgUmè¶m OmJoV
IÈ>o, ImUr ImoXë¶mg hm XþfrV nUm ^wJ^m©V
OmD$Z AmVrc nmÊ¶mg {dfmar ~Zdoc ¶m
nmÊ¶mMm Cn¶moJ Ho$ë¶mg AZoH$ Amamo½¶
g‘ñ¶m§Zm Vm|S> Úmdo cmJoc. .

O‘rZ {H$Vr n«‘mUmV  XþfrV hmoVo?
EH$m àXoemÀ¶m d Xþgè¶m àXoemÀ¶m Xþ{fV
hmoÊ¶mÀ¶m à{H«$¶oV {H$Vr ’$aH$ Amho? dmhV
¶oD$Z O‘m Pmcoco nmUr XþfrV hmoÊ¶mg
H$emàH$mao H$maUr^wV AgVo? ¶mMo {dícofU
Ho$ë¶mg ¶m ìXmao g§^m{dV Xþîn[aUm‘mMm nwU©
A§XmO cmdVm ¶oVmo. Agmø Amho. VarnU
à^md {H$VnV nS>V AgVmo. Am{U ¶m§Mr
‘m{hVr KoUo Amdí¶H$ Amho.

CXm. {gg‘ gmaIo {dfmar cmoh nXmW©
‘mZdmÀ¶m Amamo½¶da à^md Q>mH$VmV. ‘w»¶V:
‘wcm§Mr ~m¡ÕrH$ nmVir KQ>Vo. H$mhr agm¶Zm§À¶m
XþfrVnUm‘wio H°$Ýga, ôX¶ amoJ gmaIo amoJ
CX²^dVmV.SCERT T

ELA
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nar‘mU H$maH$ Xþ{fVnUmg AmnU Imcrc
àH$mao {d^mOrV H$é eH$Vmo.

1. {dfmar agm¶Zo O‘rZrìXmao AÞ
gmIirV àdoe H$aUo, ¶m‘wio O¡{dH$
amg¶{ZH$ à{H«$¶og AS>Wim ¶oUo.

2. nmUr gmMUo, úmma JwUY‘© dmT>Ê¶m‘wio
O{‘ZrMm H$g / gH$gnUm KQ>Uo.

3. {dfmar agm¶Zm§Mm dZñnVr d àmUr
¶m§À¶mda Xþîn[aUm‘ hmoUo.

eoVr ì¶dgm¶da à^mdeoVr ì¶dgm¶da à^mdeoVr ì¶dgm¶da à^mdeoVr ì¶dgm¶da à^mdeoVr ì¶dgm¶da à^md
O‘rZrMm H$g KQ>Uo
O‘rZ H«$‘e: úm¶ hmoUo.
O{‘ZrVrc cdUo doJmV KQ>V OmUo
{nH$m§Mr CËnÎmr KQ>Zo
O{‘Zrda OJUmao d¥úm, àmUr, O§Vw
‘Yrc nañna g‘Vwë¶Vm Zï> hmoUo.
nmÊ¶mMo ñÌmoV d [aOdm¶a ¶mV
XþfrV nUm dmT>Uo

CÚmoJY§Xo - à^mdCÚmoJY§Xo - à^mdCÚmoJY§Xo - à^mdCÚmoJY§Xo - à^mdCÚmoJY§Xo - à^md
ŵJ^m©Vrc nmUr {dfmar amgm¶Zo {‘iwZ

XþfrV hmoUo.
AmdaU ì¶dñWoV g‘Vwë¶Vm ZgUo
~mhoa nS>Umao {dfmar dm¶w nmdgmìXmao
O{‘ZrV nmohMUo.
O{‘ZrV úmma JwUY‘m¥Mr dmT> hmoUo.
d¥úmmMo Omio KQ>Uo.
PmS>o Zï> hmoUo.

eharH$aU - à^mdeharH$aU - à^mdeharH$aU - à^mdeharH$aU - à^mdeharH$aU - à^md
g§S>mgVrc nmÊ¶mMo H$mcdo d dmhHo$
PmHw$U OmUo
úmoÌ {Zdmg ¶mo½¶ ZgUo
Amamo½¶ g‘ñ¶m CX²̂ dUo.

{nÊ¶mMo nmUr XþfrV hmoUo
CJ« dmgmMo dm¶w ~mhoa nS>Uo.
Q>mH$mdw ì¶W© nXmWm©Mr ì¶dñWm
cmdÊ¶mg Ìmg hmoUo.

O{‘ZrMm XþfrVnUm- dmVmdaUm daO{‘ZrMm XþfrVnUm- dmVmdaUm daO{‘ZrMm XþfrVnUm- dmVmdaUm daO{‘ZrMm XþfrVnUm- dmVmdaUm daO{‘ZrMm XþfrVnUm- dmVmdaUm da
{XK©H$mcrZ à^md:{XK©H$mcrZ à^md:{XK©H$mcrZ à^md:{XK©H$mcrZ à^md:{XK©H$mcrZ à^md:

Ooìhm O{‘ZrV XþfrV nUm dmT>V OmVmo.
Vg Vgm O{‘ZrVrc gH$g nUm Zï> hmoV
OmVmo. d O{‘Z ~O§a hmoVo. Ë¶mV {nHo$ {nH$V
ZmhrV. XþfrV nUm {nH$m§V {eéZ Ë¶mg AmhmamV
KoUmè¶mda Ë¶mMm Xþîn[aUm‘ hmoVmo. àXþfrV
O{‘ZrV H«$‘e: {nHo$ {nH$Uo KQ>Vo. O‘rZrMm
H$g KQ>Vm o. Aem àH$maÀ¶m O‘rZrda
dZñnVrMr H$‘VaVm Pmë¶mZo O{‘ZrMr PrO
hmoVo.

O‘rZrda OJUmè¶m gwú‘ O§Vwda XþfrV
nUmMm n«^md nS>V Agë¶mZo O{‘Z ñdV:À¶m
Z¡g{J©H$ ñd^mdmg Zï> H$éZ KoVo. EH$m {Z{X©ï>
àXoemV O{‘ZrÀ¶m àXþfUm‘wio AZoH$ {Odamer
‘aVmV. Ë¶m‘wio Ë¶mda AmYmarV OJUmao BVa
n«mUr (‘mgmhmar) XoIrc BVa àXoemV OmVmV
qH$dm Amhma Z {‘iwZ ‘¥Ë¶w ‘wIr nS>VmV.

Ë¶m‘wio O{‘ZrMm XþfrVnUm {XK©
H$mimn¶ªV g§nwU© AmdaU ì¶dñWoda àIa à^md
Q>mH$Vmo.
O{‘ZrMm XþfrVnUm - à^md:O{‘ZrMm XþfrVnUm - à^md:O{‘ZrMm XþfrVnUm - à^md:O{‘ZrMm XþfrVnUm - à^md:O{‘ZrMm XþfrVnUm - à^md:

O{‘ZrMm XþfrVnUm H$‘r H$aÊ¶mgmR>r
Imcrc MMm ©  ¿¶mdr. ~m §YH $ m‘mÀ¶m
{Z‘ ¥ ©cZmgmR > r ’ $º$ R >a m {dH$ àX oeM
~m§YH$m‘mgmR>r n[a‘rVr H$amdoV. amgm¶{ZH$
IVo {H$Q>H$ZmeHo$ ¶m§Mm dmna H$‘r à‘mUmV
H$amdm. BË¶mXr à‘wI A§e H$‘r H$aUo, naV
Cn¶moJ H$aUo, naV dmna H$aÊ¶mgmR>r, AZwHw$c
~Xc H$aUo. 4RS ¶mnÜXVrìXmao XoIrc
O{‘ZrMm XþfrVnUm H$‘r H$aVm ¶oVmo.
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amgm¶{ZH$ IVm§Mm, {H$Q>H$ZmeH$m §Mmamgm¶{ZH$ IVm§Mm, {H$Q>H$ZmeH$m §Mmamgm¶{ZH$ IVm§Mm, {H$Q>H$ZmeH$m §Mmamgm¶{ZH$ IVm§Mm, {H$Q>H$ZmeH$m §Mmamgm¶{ZH$ IVm§Mm, {H$Q>H$ZmeH$m §Mm
{d{Z¶moJ H$‘r n«‘mUmV H$aUo:{d{Z¶moJ H$‘r n«‘mUmV H$aUo:{d{Z¶moJ H$‘r n«‘mUmV H$aUo:{d{Z¶moJ H$‘r n«‘mUmV H$aUo:{d{Z¶moJ H$‘r n«‘mUmV H$aUo:

{OdImVo (dZñnVr d àmUr Adeof) Amco
IV o dmnaÊ¶m‘ wi o amgm¶{ZH$ IVm §Mm
{H$Q>H$ZmeH$m§Mm {d{Z¶moJ H$‘r H$aVm ¶oVmo.
O¡{dH$ nÜXVrMm ( ¶m{df¶r Vwåhr eoVr
ì¶dgm¶ - àíZ ¶m AÜ¶m¶mV {eH$cmV)
Adc§~ Ho$ë¶mg {nH$mdaMo amoJ H$‘r hmoVmV.
{H$Q>H$ZmeH$m§Mm dmna H$aUo H$‘r hmoVo. O{‘ZrMm
H$mhr à‘mUmV Xþ{fVnUm H$‘r hmoVmo.
nXmW© d dñVw§Mm naV dmna H$aUo:nXmW© d dñVw§Mm naV dmna H$aUo:nXmW© d dñVw§Mm naV dmna H$aUo:nXmW© d dñVw§Mm naV dmna H$aUo:nXmW© d dñVw§Mm naV dmna H$aUo:

AmnU KamV Zoh‘r H$mMoMo ^m§S>o nm°cr{WZ
{neì¶m, H$mJX, H$nS>o BVa dñVw dmnaVmo d
’o$H$Vmo nU Ë¶m§Zm Z ’o$H$Vm naV naV dmna
Ho$ë¶mZo KZén Q>mH$mdw nXmWm©nmgwZ hmoUmam
O{‘ZrMm XþfrVnUm H$‘r H$é eH$Vmo.
naV dmaÊ¶mg Cn¶moJr ~Z{dUo:naV dmaÊ¶mg Cn¶moJr ~Z{dUo:naV dmaÊ¶mg Cn¶moJr ~Z{dUo:naV dmaÊ¶mg Cn¶moJr ~Z{dUo:naV dmaÊ¶mg Cn¶moJr ~Z{dUo:

hr O{‘ZrMo àXþfU H$‘r H$aÊ¶mgmR>r
‘hËdmMr nÜXV Amho. H$mJX, H$mM H$mhr
àH$maMo ßcm°ñQ>rH$À¶m dñVw naV Cn¶moJmV ¶oD$
eH$Vrc ¶m àH$mao V¶ma H$éZ ¿¶mdo. Cn¶moJ
H$éZ Q>mH$coë¶m dñV§wZm naV Cn¶moJmV ¶oVrc
Agm AZwHw$c ~Xc H$éZ KoVë¶mg Z¡g{J©H$
g§nÎmrMo g§aúmU H$aVm ¶oVo.
O§JcmMr dmT>- PmS>o cmdUo:O§JcmMr dmT>- PmS>o cmdUo:O§JcmMr dmT>- PmS>o cmdUo:O§JcmMr dmT>- PmS>o cmdUo:O§JcmMr dmT>- PmS>o cmdUo:

[aH$må¶m O{‘Zrda JdV dmT>{dUo O§JcmV
naV PmS>o cmdwZ dmT>{dUo ¶m ìXmao O{‘Z
ì¶W© Z OmVm XþfrV nUm H$‘r hmoVmo. {nH$m§Mm
’o$a~Ôc, A§Va {nHo$ gma»¶m eoVr nÜXVrMm
dmna Ho$ë¶mg O{‘ZrMm XþfrVnUm H$‘r hmoVmo.
gH$gnUm dmT>Vmo.

KZén Q>mH$mdw nXmWmªMr ì¶dñWm:KZén Q>mH$mdw nXmWmªMr ì¶dñWm:KZén Q>mH$mdw nXmWmªMr ì¶dñWm:KZén Q>mH$mdw nXmWmªMr ì¶dñWm:KZén Q>mH$mdw nXmWmªMr ì¶dñWm:
XaamoO {H$Ë¶oH$ Q>Z KZén Q>mH$mdw nXmWm©À¶m

amerÀ¶m amer V¶ma hmoV AmhoV. hr ’$ma
‘moR>r g‘ñ¶m Pmcr Amho. JmdmÀ¶m ~mhoa Ho$a
H$Mam Q>mH$Umè¶m àXoemV (dump yards) H$Mam

’$oH$Uo ¶mo½¶ Zmhr ¶màH$mao XaamoO H$Mam ’o$H$V
Joë¶mg O{‘ZrMm Iwn ^mJ ¶m H$arVm IM©
hmoB©c. CXm. Amnë¶m amÁ¶mV AgUmè¶m 32
noúmm OmñV eham§V XaamoO àË¶oH$mMm 364
J«m‘ H$Mam V¶ma hmoVmo. 2021 n¶ªV gd© H$Mam
’$ oH$Ê¶mgmR>r h¡Ðm~mX ehamÀ¶m g‘mZ
n[a‘mUmV g‘mZ ( 590 Mm¡.{H$.‘r.) àXoemMr
JaO ^mgVo XaamoO dmT>V OmUmam H$Mam
’o$H$Ê¶mg O{‘ZM nwaUma Zmhr Aer n[apñWVr
CËnÞ hmoB©c.

åhUwZM H$Mam ’o$H$Ê¶mgmR>r Amdí¶H$
¶mo½¶ nÜXVrMm Adc§~ H$aUo Amdí¶H$  Amho.
KZén nXmWm©À¶m ì¶dñWm Q>mH$mdw nXmW© Jmoim
H$aUo. n¶m©daUmg hmZr nmohMUma Zmhr Aem
nÜXVrìXmao Ë¶m§Mr {dëhodmQ> cmdUo Aem AZoH$

Xem AgVmV. H$maImÊ¶mVwZ ~mhoa nS>Umao
nXmW© ^m¡{VH$ amgm¶{ZH$, O¡{dH$ nÜXVrìXmao
H$m‘r hmZr nmohMd{Vc Aem énmV ~Xc{dVmV

Amåc, úmma nXmWm©Zm àW‘ H${R>U
~Z{dVmV Z§Va EH$m Img nÜXVrìXmao Ë¶mVrc
O¡{dH$ [aË¶m Zme nmdUmè¶m A§em§Zm Zme
H$aVmV.

Z§Va ¶mg Imoc Z hmZr nmohM{dUmè¶m
Aem IÈ>¶mV qH$dm {d{har‘Ü¶o ̂ éZ Q>mH$VmV.
{Zdmg àXoemÀ¶m Xþa àXoemV O{‘ZrV IÈ>o
IUwZ Ë¶mV H$Mam ̂ aUo EH$ gai gmonr nÜXV
Amho. Va AemMàH$maMo IÈ>o ImUÊ¶mgmR>r ¶mo½¶
Aem àXoemMr {ZdS> H$éZ KoVm§Zm n¶m©dUmg

AmH¥$Vr -9 Q>mH$mD$ nXmWm©Mo nwZ:MH«$AmH¥$Vr -9 Q>mH$mD$ nXmWm©Mo nwZ:MH«$AmH¥$Vr -9 Q>mH$mD$ nXmWm©Mo nwZ:MH«$AmH¥$Vr -9 Q>mH$mD$ nXmWm©Mo nwZ:MH«$AmH¥$Vr -9 Q>mH$mD$ nXmWm©Mo nwZ:MH«$
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AZwHw$c A§emMm nU {dMma H$éZ ¿¶mdm.KZén
nXmWm©Zm OmiwZ Q>mH$Uo IMm©dw Amho VgoM
OmñV A{YH$ n[a‘mUmV amI V¶ma hmoVo d
Ë¶m‘wio hdm XoIrc Xþ{fV hmoVo.

Am°³grOZMo {Z¶§ÌU H$éZ qH$dm
Am°³grOZ {edm¶ nXmWmªZm OmiUo ¶mg
’$m¶amc{gg (Pyrolysis) åhUVmV. hr
BZ{gaoeZ ¶m nÜXVrg OmoS> nÜXV Amho. ¶m
MM}V ~mhoa nS>Umè¶m dm¶§wMm ÐdénmV B§YZm
gmaIm dmna H$aVmV. H$m|S>m, {H$g, Vma {‘Woc
AëH$mohmoc, A°{gQ>oH$ Amåc A°{gQ>moZ BË¶mXr
H$m~©Z nXmWmªZm ’$m¶amc{gg gmo~V Cn¶moJmV
AmUVmV.

ehamVwZ KamKamVwZ ~mhoa nS>Umè¶m
H$Mè¶mg dm¶w ghrV Ë¶m dm¶w nÜXVrV {Od
g§~§YrV Zme homUmè¶m Q>mH$mdw nXmWmªZm Hw$O{dUo
¶m nÜXVrìXmao {Od IVm§Zm V¶ma H$éZ am{hcoV.
eoUmnmgwZ ~mhoa nS>Umam {‘WoZ dm¶wMm Jmo~a
J°g ¶m énmV dmna H$aÊ¶m‘wio Cacoë¶m
nXmW©Mm XoIrc IVmÀ¶m énmV dmna H$aVmV.

O¡{dH$ CnMmaU O¡{dH$ CnMmaU O¡{dH$ CnMmaU O¡{dH$ CnMmaU O¡{dH$ CnMmaU Bioremediation

O¡{d nÜXVrìXmao XþfrV H$maH$m§Zm Xþa
H$aÊ¶mgmR>r O¡{dH$ gdaU V¶mar nÜXV
åhUVmV. amgm¶{ZH$ nXmWm© ghrV MMm© H$adwZ
Xþ{fV nmUmg Xþa H$aUo, dm¶w, nÜXVr, Imoc
IS>çmV ZoD$Z Q>mH$Uo ¶m nÜXVr gmo~V  VwcZm
Ho$ë¶mg hr ’$ma {^Þ nÜXVr Amho. Adeof
O‘rZ, nmUr à‘wI g‘ñ¶m Xþa H$aÊ¶mgmR>r
gmYmaUV: gwú‘{OdmUwMm Cn¶moJ H$aVmV.
O¡{dH$ CnMmaU nÜXVrV gwú‘{OdmUw§Mm gmo~V
dZñnVrMm XoIrc dmna H$aVmV. ¶mg ’¡$Q>moao
{‘S>r¶oeZ(phytoremediation) åhUVmV.

cmoI§S>mgmaIo AH$m~©Z nXmW© H$‘r à‘mUmV
AgUmao {H$aUmoËgO©H$ nXmWm©gmaIo   Ë¶m ìXmaooM
Xþ{fV nUmg Xþa H$aÊ¶mg O¡{dH$ nÜXVrMm
Cn¶moJ H$aVmV. cmoh Xþ{fVnUm {nH$m§Mm amonmV
O‘m hmoUo hr EH$ à‘wI g‘ñ¶m Amho. ¶m
Q>mH$mdw nXmWmªZm BZ{gZaoQ>a ìXmao amIoV ~XcwZ
ImocIÈ>¶mV ZoD$Z ^aVmV Ë¶m‘wio H$mhr
à‘mUmV Xþ{fV nUm H$‘r H$aÊ¶mV ¶oVmo. Va
‘a³¶war (nmam) gocr{Z¶‘ gma»¶o ~mînr^dU
cúmUo AgUmao cmohm§Zm dZñnVrnmgwZ WoQ> hdoV
gmoS>VmV.

Z¡g{J©H$ nÜXVrZo O{‘Z Xþ{fV hmoUoZ¡g{J©H$ nÜXVrZo O{‘Z Xþ{fV hmoUoZ¡g{J©H$ nÜXVrZo O{‘Z Xþ{fV hmoUoZ¡g{J©H$ nÜXVrZo O{‘Z Xþ{fV hmoUoZ¡g{J©H$ nÜXVrZo O{‘Z Xþ{fV hmoUo:
nwa, dmXi, ^w§H$n BË¶m§Xr Z¡g{J©H$ à{H«$¶o

ìXmao XoIrc O{‘Z Xþ{fV hmoV AgVo. nmÊ¶mìXmao
hmoUmè¶m Xþ{fV nUmg Xþa H$aUo ’$ma H$ï>mMoM
AgVo. {edm¶ ’$ma IMm©g XoIrc Amho. ¶m
Xþîà^mdmnmgwZ naV nwd© pñWVrV ¶oÊ¶mg
EHo$H$Xm AZoH$ df© cmJVmV. ¶màH$maÀ¶m
Z¡g[J©H$ AmnÎmr {dnXm O{‘Zrg XþfrV
H$aVmVM nU {H$Ë¶oH$ cmoH$m§Zm {ZamlrV H$aVmV.

AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10
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O{‘ZrMo g§aúmU O{‘ZrMo g§aúmU O{‘ZrMo g§aúmU O{‘ZrMo g§aúmU O{‘ZrMo g§aúmU Soil Conservation:
O‘rZ EH$ Z¡g{J©H$ g§nÎmr Amho. AmnU

Z¡g{J©H$ g§nÎmr nmÊ¶mMo g§aúmUmg àm‘w»¶Vm
XoVmo. nU O{‘ZrÀ¶m g§aúmUmg àm‘w»¶Vm
XoV Zmhr. O{‘ZrMm AmnU Amnë¶m JaOogmR>rM
Cn¶moJ H$éZ KoVmo. nU Ë¶m O{‘ZrÀ¶m
g§aúmUmMm {dMma H$arV Zmhr. hm {dMma
H$aÊ¶mOmoJm {df¶ Amho. AZoH$ g§X^m©V Amnco
{OdZ nwU©nUo O{‘ZrdaM AmYmarV Amho ¶m
{df¶mg XoIrc {dgéZ OmVmo. O{‘ZrMo
g§aúmU H$amdo hr àË¶oH$ ZmJarH$mMr
O~m~Xmar Amho. eoVr H$m¶©H$ënm ghrV
KamVrc H$m‘m gmo~VM O{‘Z g§aúmUmMr
O~m~Xmar {ñdH$macr nm{hOo.
PmS>o cmdUo:PmS>o cmdUo:PmS>o cmdUo:PmS>o cmdUo:PmS>o cmdUo:

PmS>m§Mr ‘wio ‘mVrg YéZ R>odVmV ho
Amnë¶mcm ‘m{hVM Amho Zm. PmS> dmT>Vo Vg
Vgo O{‘Zr‘Ü¶o PmS>m§Mr ‘wio ngaV OmVmV.
‘wio O{‘ZrMr PrO hmoD$Z XoVm {VMo g§aúmU
H$aVmV. PmS>m§Zr ^éZ Agcocr O{‘ZrMr
PrO hmoV Zmhr. {edm¶ PmS>o hdoÀ¶m doJmg
~m§Y KmcVmV.
~m§Y KmcUo (~m§Y KmcUo (~m§Y KmcUo (~m§Y KmcUo (~m§Y KmcUo (Terraces)

O{‘ZrMr {PO hmoD$ XoD$ Z¶o åhUwZ
g^modma ~m§Y KmcUo hr EH$ Mm§Jcr nÜXV
Amho ndªV àm§VmV nmdgmZo ‘mVr dmhþZ OmVo.
nU PmS>o ‘mVr AS>{dVmV. gw{nH$ ~Z{dVmV
ho nm¶è¶m à‘mUo {XgVo. S>m|JamÀ¶m CVaUrda
AgUmè¶m àXoemg XJS>m§Zr ‘mVtZr PmS>m§Zr
~m§Y KmcUo hr XoIrc Mm§Jcr nÜXV Amho.

Z Z§mJaVm eoVr H$aUo(Z Z§mJaVm eoVr H$aUo(Z Z§mJaVm eoVr H$aUo(Z Z§mJaVm eoVr H$aUo(Z Z§mJaVm eoVr H$aUo(No-till farming)

eoVr ì¶dgm¶V O{‘Z Z§mJaUo d ̂ wg ŵerV
~Z{dUo hr EH$ à‘wI à{H«$¶m Amho. ‘mVrV
IVo {‘giwZ OmÊ¶mgmR>r amono, cmdÊ¶mgmR>r
Zm§JaUo Amdí¶H$ Amho.

Zm§JaÊ¶m‘wio A{V Amdí¶H$ {OdO§Vw
‘aVmV. ZÌOUr Mr CËnÎmr ’$maH$‘r à‘mUmV
hmoVo. åhUwZM Ë¶m§À¶m g§aúmUmgmR>r Z Zm§JaVm
eoVr H$aÊ¶mÀ¶m BVa nÜXVrMm Adc§~ H$amdm.
Ë¶m ‘wio ‘mVrÀ¶m H$g {Q>Hw$Z amhVmo.

H$m§Qw>a eoVr ì¶dgm¶H$m§Qw>a eoVr ì¶dgm¶H$m§Qw>a eoVr ì¶dgm¶H$m§Qw>a eoVr ì¶dgm¶H$m§Qw>a eoVr ì¶dgm¶ Contour ploughing

CVaË¶m àXoemV CVaUmg AmS>ì¶m {XeoV
O{‘Z Zm§JaVmV d eoVr H$aVmV ¶mg H$m§Qw>a
nÜXV åhUVmV. ¶m‘wio O{‘ZrÀ¶m XþfrV nUmg
AS>Wim ¶oVmo. ‘mVr dmhþZ OmÊ¶mg AS>Wim
¶oVmo. ‘mVr gnmQ> O{‘Zrda ngaVo d nmUr
O{‘ZrV {PanV OmÊ¶mg ‘XV {‘iVo.

{nH$m§Mr ’o$a~Xc{nH$m§Mr ’o$a~Xc{nH$m§Mr ’o$a~Xc{nH$m§Mr ’o$a~Xc{nH$m§Mr ’o$a~Xc
EH$mM àH$maÀ¶m O{‘ZrV EH$M {nH$

AZoH$Xm {nH${dë¶mg H$mhr àH$maMo amoJH$maH$
gwú‘Ord O{‘ZrV ngaVmV. EH$mM àH$maMo
{nH$ gVV KoVë¶mZo O{‘ZrMm H$go XoIrb
H$‘r hmoVmo, ho gd© ZwH$gmZ Q>miÊ¶mgmR>r {nH$m§Mr
’o$a~Xb H$aUo ¶mo½¶ AgVo. ¶m nÕVrV EH$mM
O{‘ZrV EH$m Z§Va Xþgao Aer AZoH$ {nHo$
KoD$ eH$Vmo.
O{‘ZrV CXOUrO{‘ZrV CXOUrO{‘ZrV CXOUrO{‘ZrV CXOUrO{‘ZrV CXOUr (pH) gw{MH$m gw{MH$m gw{MH$m gw{MH$m gw{MH$m

Amåc úmma BË¶mXr Xþ{fVnUm AmåcmMm
nmD$g nS>Uo Ë¶m‘wio O{‘ZrVrc pH À¶m
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gw{MHo$V ~Xc hmoVo AgVmV. O‘rZrVrc
nmofH$m§À¶m n[aUm‘mZwgma gw{MH$m ~XcV
AgVmV.O{‘ZrVrc  pH n[a‘mU ~XcwZ Z
XoVm H$miOr KoVë¶mg O{‘ZrVrc nomfH$ nUmMo
XoIrc g§aúmU hmoVo.
O{‘Zrg nmUr XoUoO{‘Zrg nmUr XoUoO{‘Zrg nmUr XoUoO{‘Zrg nmUr XoUoO{‘Zrg nmUr XoUo

AmnU PmS>m§Zm nmUr KmcVmo. eoV O‘rZrg
nmUr XoVmo nU O{‘Zrg nmUr ÚmMo åhQ>ë¶mg
Amnë¶mcm AmíM¶© dmQ>Vo Zm. O{‘Zrg nmUr
PmS>mìXmao {Xë¶m‘wio O{‘ZrÀ¶m PrOog Amim
KmcVm ¶oVmo.
úmmaVËd ì¶dñWm:úmmaVËd ì¶dñWm:úmmaVËd ì¶dñWm:úmmaVËd ì¶dñWm:úmmaVËd ì¶dñWm:

O{‘ZrV A{YH$ n[a‘mZmV úmma O‘m
Pmë¶mg O{‘Zrg úmma VËd JwUY‘© ¶oVo. ¶mMm
à^md dZñnVr Ord{H«$¶m da hmoVmo. Ë¶m‘wio

O‘rZ H«$‘e: úm¶mg Vm|S> XoVo. úmmaËd ì¶dñWoV
úmmaËdm nmgwZ O{‘ZrMo g§aúmU H$aÊ¶mg
àË¶úm[aË¶m ‘XV H$aVo.
O{‘ZrV AgUmao OrdO§VwO{‘ZrV AgUmao OrdO§VwO{‘ZrV AgUmao OrdO§VwO{‘ZrV AgUmao OrdO§VwO{‘ZrV AgUmao OrdO§Vw

Jm§Sw>im gmaIo {Od O{‘ZrMo g§aúmU
H$aVmV. O{‘Zrg ŵg ŵ{eV H$aVmV. Ë¶m‘wio
O{‘Zrg ñd§VÌ [aË¶m hdm nmohMVo. O{‘ZrVrc
{nH$mg ñWwc nmofHo$ ̂ anwa à‘mUmV àmá hmoVmV.
Aem àH$maMo O{‘ZrMo g§aúmU H$aÊ¶mV
O{‘ZrVrc {Od O§VwMm ’$ma ‘moR>m dmQ>m AgVmo.
gm§àXm¶rH$ {nHo$:gm§àXm¶rH$ {nHo$:gm§àXm¶rH$ {nHo$:gm§àXm¶rH$ {nHo$:gm§àXm¶rH$ {nHo$:

O{‘ZrÀ¶m g§aúmUmgmR>r ñWm{ZH$ {nH$m§Mo
’$ma à‘wI nmÌ AmhoV. Oa ñWm{ZH$oÎma {nHo$
{nH${dco. eoVmÀ¶m g^modma ñWm{ZH$ {nHo$
{nH${dVmV Ë¶m‘wio O{‘ZrMr {PO hmoV Zmhr.

^w - àX þfU, O{_ZrMr gw{nH$Vm, _m`H$m o èhm`Pm, {_Zacm`PoeZ,^w - àX þfU, O{_ZrMr gw{nH$Vm, _m`H$m o èhm`Pm, {_Zacm`PoeZ,^w - àX þfU, O{_ZrMr gw{nH$Vm, _m`H$m o èhm`Pm, {_Zacm`PoeZ,^w - àX þfU, O{_ZrMr gw{nH$Vm, _m`H$m o èhm`Pm, {_Zacm`PoeZ,^w - àX þfU, O{_ZrMr gw{nH$Vm, _m`H$m o èhm`Pm, {_Zacm`PoeZ,
~`mo{S>J« oS> o~c ì`W© nXmW©, Zm°Z ~`mo{S>J« oS> o~c ì`W©© nXmW©, nm`amocm`{gg~`mo{S>J« oS> o~c ì`W© nXmW©, Zm°Z ~`mo{S>J« oS> o~c ì`W©© nXmW©, nm`amocm`{gg~`mo{S>J« oS> o~c ì`W© nXmW©, Zm°Z ~`mo{S>J« oS> o~c ì`W©© nXmW©, nm`amocm`{gg~`mo{S>J« oS> o~c ì`W© nXmW©, Zm°Z ~`mo{S>J« oS> o~c ì`W©© nXmW©, nm`amocm`{gg~`mo{S>J« oS> o~c ì`W© nXmW©, Zm°Z ~`mo{S>J« oS> o~c ì`W©© nXmW©, nm`amocm`{gg

‘‘‘‘‘hËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãXhËdmMo eãX

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

Amncm n[aga O{‘Z nmUr, hdm, AmH$me ghrV V¶ma hmoD$Z Amho. OcmdaU,
{ecmdaU, {OdmdaU, dmVmdaU `m§Mr nañna MMm© AZ§V H$mimnmgwZ MmcV Amcocr
Amho.
‘mZdmÀ¶m H$m¶©H$ënm‘wio {ZgJm©V AZoH$ g§H$Q>o KCV AmhoV. Ë¶m‘wio dmVmdaU Xþ{fV
hmoV Amho.
hdm, nmUr ¶m à‘mUoM O{‘Z Z¡g{J©H$ g§nÎmr Amho. Vr n¥Ïdrdarc AË¶§V {demc d
{dñVmanwU© AmdaU ì¶dñWm Amho.
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O‘rZ V¶ma hmoUo hr EH$ gwXrK© à{H«$¶m Amho. dmVmdaU ^wJmoc {OdmUw g§~§YrV Amho.
O{‘ZrMr gwnrH$VoMo JwUY‘© VrZ ^mJmV {d^m{OV Amho. ^m¡{VH$, amgm¶{ZH$ O¡{dH$
JUwY‘©
O{‘ZrMr gw{nH$Vm O{‘ZrV nmUr gmR>dwZ R>odÊ¶mMr j‘Vm, úmma V¶ma hmoUo d ¶mo½¶
à‘mUmV dZñnVrÀ¶m ‘wim§Zm úmm§am§Mm nwadR>m hmoUo ¶mda AmYmarV Amho.
{dfmar agm¶Zo, cdUo, aoS>rAmoYm{‘©H$ nXmW©, amoJH$maHo$ amoJO§Vw BË¶mXr ìXmao O{‘Z
XþfrV hmoVo d ‘mZmdmÀ¶m Amamo½¶da Ë¶mMm à^md nS>Vmo.
{d{dY ‘mJm©Zo ~mhoa nS>Umè¶m Q>mH$mdw nXmWm©Mo O¡{dH$ [aË¶m {dKQ>Z hmoUmao d O¡{dH$
[aË¶m {dKQ>Z Z hmoUmaoo ¶m {d^mJmV dJuH$aU H$aVm ¶oVo.
H$mJX, nmQ>çm, AmhmanXmWm©Vrc Q>mH$mdw nXmW© BË¶mXr gwú‘amoJO§Vw O{‘Zrg XþfrV
H$aUmao à‘wI {edm¶ eoVrì¶dgm¶ nÜXVr H$maImÊ¶mVwZ ~mhoa nS>Umao ì¶W© nXmW©
ehamV CËnÞ hmoUmao ì¶W© nXmW© S>rS>rQ>r gmaIo {H$Q>H$ZmeH$ nXmW© {nH$mìXmao Ë¶mg
Amhma KoÊ¶mè¶m {Odm§À¶m earamV A{YH$ à‘mUmV O‘m hmoUo ¶mg ~¶mo‘°¾r{’$Ho$eZ
åhUVmV.
O{‘Z XþfrV hmoUo hr EH$ Z¡g{J©H$ à{H«$¶m Amho.
O‘rZ XþfrV Pmcr H$s, O{‘ZrVrc nmUr XþfrV hmoVo. {dfmar hmoVo Ë¶mMm à^md ‘mZd
àmÊ¶m§À¶m dZñnVrÀ¶m Amaom½¶mda nS>Vmo.
O§JcVmoS>, eoV ì¶dgm¶mH$arVm O{‘ZrMm A{YH$ ^mJ KoUo, CîUVmn‘mZmVrc ’$aH$
A{YH$ dfm©nmV BË¶mXr à‘wI H$maUm‘wio O{‘ZrMm gVV úm¶ hmoV AgVmo.
O{‘Z XþfrV Pmcr H$s, O{‘ZrVrc nmUr XoIrc XþfrV hmoVo. XþfrV nUm‘wio {ZKUmè¶m
CJ« dmgm‘wio cmoH$m§À¶m Amamo½¶ da n[aUm‘ hmoVo hdm XoIrc XþfrV hmoVo.
Cn¶moJ H$‘r H$aUo, naV Cn¶moJmV AmUUo, naV Cn¶moJmV ¶oÊ¶mgma»¶m énmV ~XcwZ
KoUo ¶m nÜXVrìXmao O{‘ZrMr Xþ{fV nUmg AmnU Amim Kmcw eH$Vmo.
eoVr ì¶dgm¶mV ’$oa~Ôc H$éZ Ë¶mìXmao XoIrc O{‘ZrMm XþfrV nUm H$‘r H$é eH$Vmo.

1. O‘rZrMm àXþfUmMr ì¶m»¶m H$am.(AS 1)

2. ßcm°ñQ>rH$ ~°J d ßcm°ñQ>rH$ dñVw dmnaë¶m‘wio dmVmdaU XþfrV hmoVo Ago H$m åhQ>ë¶mOmVo?(AS 6)

3.  ‘mZd, àmUr ¶m§À¶m Q>mH$mdw nXmWmªZm n¶m©daUmg cm^ hmoV amhrc ¶m àH$mao ’o$Hw$Z Zï>
H$aÊ¶mÀ¶m H$mhr nÜXVr {df¶r {chm?(AS 1)

4. amgm¶{ZH$ IVo {nH$m§À¶m dmT>rgmR>r Cn¶moJr AmhoV H$m ? Vo dmVmdaUmÀ¶m Xþ{fV
nUmgmR>r H$em n«H$mao H$maUr^wV AmhoV?(AS 1)

Amnë¶m Amä¶mgmV gwYmaUmAmnë¶m Amä¶mgmV gwYmaUmAmnë¶m Amä¶mgmV gwYmaUmAmnë¶m Amä¶mgmV gwYmaUmAmnë¶m Amä¶mgmV gwYmaUm
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5. XdmImÊ¶mVwZ ~mhoa nS>Umao Q>mH$mdw åhUOo H$m¶? ¶m§Zm hmZrH$maU H$m åhUVmV?
hm{ZH$maH$ hmoD$ Z¶oV ¶mgmR>r ¶m§Mr ì¶dñWm H$emàH$mao H$amdr?(AS 1)

6. H$maImÊ¶mVwZ ~mhoa nS>Umao ì¶W© nXmWm©‘wio Xþ{fV Pmcoë¶m O{‘ZrMo g§aúmU H$aÊ¶mH$arVm
H$moU H$moUVr MMm© ¿¶mdr cmJoc?(AS 1)

7. O{‘Z Xþ{fV H$aUmao KQ>H$m§Zm Ë¶m§Zm XþaH$aÊ¶mÀ¶m nÜXVrZm gw{MV H$aUmam EH$ ’$cH$
V¶ma H$am?(AS 5)

8. Amnë¶m JmdmVrc O{‘Z Xþ{fV H$aUmè¶m H$moUH$moUË¶m H$maH$m§Zm Vwåhr AmoiImc? Ë¶m
H$maH$m§Zm Xþa H$aÊ¶mgmR>r Vwåhr H$moUË¶m gwMZm Úmc?(AS 7)

9. H$moUË¶m àH$maMo eoVr ì¶dgm¶ nÜXVr O{‘ZrMm Xþ{fV nUm dmT>{dÊ¶mg H$maUr^wV
AmgVmV? Vo H$moUË¶m àH$mao à^md nmS>VmV?

10.O‘rZrMo g§aúmU H$aUo hm à‘wI A§e H$m Amho?(AS 1)

11.gwnrH$ O‘rZ åhUOo H$m¶? O‘rZrMm H$g dmT>{dÊ¶mg eoVH$è¶mg Vwåhr H$moUË¶m gwMZm
Úm?(AS 1)

12.O{‘ZrMo {VZ à‘wI JwUY‘© gm§Jm Vo H$emàH$mao dZñnVrda à^md XmI{dVmV {chm?(AS 1)

13.O{‘ZrMo ñdén JwUY‘© O{‘ZrV AgUmè¶m nmofH$mda à^md XmI{dVmV Va Vo eoVrda
XoIrc à^md XmI{dVmV H$m?(AS 2)

14.O‘rZrMo {VZ à‘wI ^m¡{VH$ JwUY‘© H$moUVo? Ë¶m§Mm dZñnVrda H$moUVm à^md nS>Vmo?(AS 1)

15. pH åhUOo H$m¶? Ë¶mMo à‘mU {H$VnV Amho? pH À¶m A{YH$ à‘mU d H$‘r à‘mUmMm
H$m¶ n[aUm‘ hmoVmo?(AS 1)

16.O{‘ZrMr gw{nH$Vm åhUOo H$m¶? O{‘ZrÀ¶m gwnrH$VoMr H$maHo$ H$moUVr?(AS 1)

17.O{‘ZrV {Zdmg H$aUmè¶m H$moUË¶mhr 5 dñVw§Mr Zmdo {chm. Ë¶m§À¶m O{‘Zrda H$em
àH$mao n[aUm‘ hmoVmo Vo gm§Jm.(AS 4)

18.KZén ì¶W© nXmW© åhUOo H$m¶? ¶m§À¶m A§‘c~OmdUr {df¶H$ Vw‘Mm {dMma gm§Jm?(AS 1)

19.O¡{dH$ CnMmaU$ n«{H«$¶m åhUOo H$m¶? ho XþfrVnUmg H$em àH$mao {Z¶§{ÌV H$aVmV?
20.O‘rZrMo g§aúmU H$aUo à‘wI A§eH$ Amho. ¶m{df¶H$ ¶mo½¶ H$miOr KoVcr ZmhrV Va

H$m¶ hmoVo?
21.H$maImÊ`mVwZ {ZKUmè`m gwú_ nXmWm©Mo àXþfU H$_r H$aÊ`mgmR>r H$m` H$m` Cnm`

`moOZm H$amdr?
22.H$moUË`m àH$maMr eoVr nÜXVr O{_ZrMm XþfrVnUm H$_r H$aÊ`mg H$maUr ŵV R>aVo?
23.a{d åhUVmo"" O{_ZrMo Amamo½` \$ma _hËdmMo Amho'' Vwåhr Ë`mMo H$go AZw_moXZ H$amc?(AS 1)

24. Bioremediation åhUOo H$m`? `mMm ^w àXþfU H$_r H$aÊ`mgmR>r H$gm Cn`moJ
hmoVmo?(AS 1)

25. Imcrc gwMH$ {MÝho ~Km. `mMm AW© gm§Jw eH$mc H$m?
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Jm§Sw>i Jm§Sw>i Jm§Sw>i Jm§Sw>i Jm§Sw>i Earthworm:

AYrH$ à‘mUmV eoVH$ar O{Z‘rMm H$g
dmT>{dÊ¶mgmR>r Jm§S>iwi IVmMm dmna H$aVmV.
nU Vo Amnë¶mcm ‘hËdnwU© Amho H$m? Jm§Sw>io
O{‘Zrg ^wg^w{eV H$aVmV. Ë¶m‘wio {nH$m§Mr
‘wio O‘rZrV Imocoda {eaVmV. Ë¶m§Zm
ñdV§Ì[aË¶m ‘moH$ù¶m à‘mUmV hdm, {‘iVo.
‘mVrÀ¶m daMm Wagw{nH$ hmoVmo.

Jm§S>wimÀ`m {dï>oV
gmYmaU _mVrnoúmm 5
nQ> ZÌ, 7 nQ> ñ\w$aX,
11 nQ> nmcmem, 2
nQ> _°JZo{e`_ Am{U
H°$c{e`_ AgVo.Jm§Sw>im_wio O{_Z ^wg^ygrV
hmoVo.`m_wio O{_ZrMr {PO H$_r hmoVo d
O{_ZrV nmUr OmñV _waVo.
eoUmVrc {H$S>m eoUmVrc {H$S>m eoUmVrc {H$S>m eoUmVrc {H$S>m eoUmVrc {H$S>m Dung beetle:

V w åhr nm {hc o
AmhoV H$m H$mim N>moQ>m
{H$S>m EH$ eoUmMm ‘moR>m
J m oim ~Z{dVmV.
ñdV:À¶m AmH$mamnoúmm
‘moR>m Ë¶m§Zm dung beetles (Scrab Beatle)
åhUVmV. ¶m§Mm a§J M‘H$Xma d YmVwgmaIm
AgVmo. hm Jmoim Vo H$em H$arVm ~Z{dVmV.
eoU ho Ë¶m§Mo AÞ Amho. eoU Jmoù¶m§Mm énmV
Jmoim H$aVmV d T>µH$cVmV Ë¶m§À¶m amhÊ¶mÀ¶m
àXoemV KoD$Z OmVmV d nwéZ gmR>dwZ
R>odVmV.( Jmoù¶mMo dOZ earamÀ¶m 50 nQ>
AgVo)

gw{Mgw{Mgw{Mgw{Mgw{M àOmoËnmXZ H$mimV Za {H$S>m A§S>çm§Zm
C~{dVmo.( eoUm‘Ü¶o) cmdm© eoU ImD$Z
dmT>VmV. eoVr ì¶dgm¶mV ho {H$S>o ’$ma ‘moR>o
nmÌ nmo{fH$ H$aVmV. eoUmg Hw$OdwZ, PmHw$Z
Zme H$éZ - [agm¶H$ctJ H$aVo. d O{‘ZrMm
H$g dmT>{dVm JwaoT>moao MaVmZm eoU Q>mH$VmV Vo
eoUmg gd© àXoemV noñQ> à‘mUo nga{dVm d
dZñnVrÀ¶m ~wÜ¶m§Mo aúmU H$aVmV.

AZoH$ XoemV ¶m {H$S>çm§Mm dmna eoV
H$m‘mgmR>r H$éZ nm{hco Amho. CÎma Wm¶c±S>
‘Ü¶o AÞ åhUw Z ¶m {H$S>çm§Zm dmnaVmV. {MZr
cmoH gw³¶m {H$S>çm§Mm Am¡fYmV dmna H$aVmV.
J«rZ hmD$g dm¶wÀ¶m g‘Vwë¶mVogmR>r hr {H$S>o
‘XV H$aVmV. B{Oá‘Ü¶o ¶m {H$S>çm§Mr nwOm
H$aVmV.

Am§Q>m{Q>©H$m {edm¶ BVa gd© àXoemV hr
{H$S> o AmT>iVmV. hr {H$S> o O§JbmnmgwZ
dmid§Q>mn¶ªV gd©Ì AmT>iVmV. emH$mhmar
àmÊ¶m§Mo ì¶W© (eoU) VgoM BVa gd©^jH$
àmÊ¶m§À¶m ì¶W© nXmWm©da Amnbr Cn{OdrH$m
H$aVmo.

Z{dZ PmS>m§À¶m dmT>rH$arVm Amnë¶mcm
‘XV H$aVmV. OZmdao {~¶m ImVmV. Vmo {~¶m
eoUmgmo~V ~mhoa nS>VmV. Ë¶mnmgwZM Zdo AH§w$a
’w$Q>Vo d PmS> dmT>Vo.

H$m‘mV Jw§Vco cm EH$ eoUH$sS>m ñdV:À¶m
dOZmÀ¶m 250 doim ‘moR>m Jmoim ~Z{dVmV.

ßcm°ñQ>rH$ EH$ ^¶mZH$ ñdßZ?ßcm°ñQ>rH$ EH$ ^¶mZH$ ñdßZ?ßcm°ñQ>rH$ EH$ ^¶mZH$ ñdßZ?ßcm°ñQ>rH$ EH$ ^¶mZH$ ñdßZ?ßcm°ñQ>rH$ EH$ ^¶mZH$ ñdßZ?
‘mZdmÀ¶m {OdZmV ßcm°ñQ>rH$Mm ’$ma

‘moR>çm à‘mUmV A§Va^md hmoV Pmcm Amho.
ßcm°ñQ>rH$À¶m {Za{Zamù¶m dñVw V¶ma hmV
AmhoV. {XdgoZ{Xdg ßcm°ñQ>rH$Mr {Za{Zamir
éno {d{dY à‘mUmV V¶ma {Q>H$Umao H$S>H$ d
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{Xgm¶cm AmH$f©H$ gai d gmoß¶m nÜXVrV
dmna H$aÊ¶m OmoJo Amho. AmíM¶©H$maH$ CËnmXZ
Amho. nU dmVmdaU d ‘mZd {Od OmVrÀ¶m
Amamo½¶mda ¶mMm ’$ma ‘moR>m Xþîn[aUm‘ XoIrc
hmoV Amho.

^maVmV ßcm°ñQ>rH$Mo CÚmoJY§Xo ’$ma ‘moR>çm
n«‘mUmV dmT>V AmhoV. AZoH$ úmoÌmV ¶mMm
Cn¶moJ hmoV Amho. Am{W©H$ emó, ‘ZmoaOH$
CËnmXZo, eoVr {df¶H$, J«mhH$m§Mm ‘mc Q>ocr
H$å¶w{ZHo$eZ A[U n°Ho$qOJ BË¶mXr, nU
AmZ§XmMr Jmoï> Aer H$s H$mhr g§ñWm Aem
ñWmnrV Pmë¶m AmhoV Á¶m ì¶W© ’o$H$Umè¶m
ßcm°ñQ>rH$ dñVw nmgwZ naV BVa dñVw ~Z{dVmV.
{S>cg© dñVw Jmoim H$aVmV d [agm¶H$ctJ cm
nmR>{dVmV. Odi Odi 50% ßcm°ñQ>rH$
ì¶Wm©nmgwZ naV ßcm°ñQ>rH$Mr AZoH$ CËnmXZo
V¶ma hmoV AmhoV.

Var nU ßcm°ñQ>rH$À¶m naV CËnmXZm‘wio
dÝ¶àmUr ‘mZd, {OdO§Vw ¶m§À¶m H$arVm AZoH$
OcmdaU, {ecmdaU, {OdmdaU, dmVmdaU
¶m§À¶mda dmB©Q> n[aUm‘ AZoH$ H$mimnmgwZ
AmT>iwZ ¶oV Amho. Xwînn[aUm‘ CX^dV AmhoV.
na§namJV ßb°mñQ>rH$‘wio ‘mZdr Am{U àmÊ¶m§À¶m
nwZ©éËnmXZ {H«$¶og YmoH$m Amho. Aä¶mgmdéZ
Ago H$ibo H$s, ewH«$mUw g§»¶m, Ë¶m§Mr JwUdÎmm,
OZZ|{Ð¶mVrb {dH¥$Vr d ñVZ H±$gaMo à‘mU
dmT>V Amho. S>m¶PrZgmaIo {dfmar nXmW© Oo
ßbm°ñQ>rH$ {Z{‘©VrÀ¶m doiog {Z‘m©U hmoVmV, Vo
ñVZnmZmV AmT>iwZ Ambo. ßcm°ñQ>rH$ OiVmZm
PVC Mr dm¶w ~mhoa nS>Vo Á¶mV S>m¶PrZ d
â¶wamoZ gmaIo {dfmar dm¶w ~mhoa nS>VmV. d
Ë¶m§À¶m AmgnmgÀ¶m dmVmdaUmda ’$ma ‘moR>m
n[aUm‘ hmoVmo. ßbm°ñQ>rH$ {Z‘m©U d Ë¶m§Zm ZîQ>

H$aUo ¶m n¶m©daUmgmR>r ‘moR>r g‘ñ¶mM Amho.
AmnU ßcm°ñQ>rH$Mm dmna AZoH$ énmV

H$aVmo d ’o$Hw$Z XoVmo. ßcm°ñQ>rH$À¶m ~Jm d
nm°Ho$Q>g ^anwa à‘mUmV BH$S>o {VH$S>o ’o$H$Vmo.
ßcm°ñQ>rH$ O{‘ZrV {POÊ¶mg AZoH$ H$mi
cmJVmo. O{‘ZrV {dfmar VËd {eaVmV. Am{U
O{‘ZrVrc O¡{dH$ g|{Ð¶ H$m¶©H$ënmMm AS>Wim
¶oVmo. AmOH$mc ßcm°ñQ>rH$ ~°Jm dmné Z¶o hm
’$ma ‘moR>m Bí¶w Pmcm Amho. Ë¶m g§X^m©V
Amnë¶m ^maVmV 60-80% ì¶W© ßcm°ñQ>rH$
Jmoim hmoVmo d [agm¶H$ctJ gmR>r nmR>{dë¶m
OmV Amho. na§Vw ~mH$s Cabobo ßbm°ñQ>rH$ BH$S>o-
{VH$S>o AñVmdñV dmVmdaUmV nS>bobo {XgwZ
¶oVo. O{‘Zrda, Zmë¶m§‘Ü¶o, H$Mè¶mV. hm
Oar H$‘r à‘mUmV Agbm Var, Ë¶m‘wio OmñVM
àXþfU hmoD$Z {ZgJm©da KmVH$ n[aUm‘ {XgwZ
¶oVmo.

AmOH$mcÀ¶m àJV XoemV ßcm°ñQ>rH$ CÚmoJ
Y§Xo dmë¶m§Zr Zdo {ZU©¶ KoVcoV ì¶W© O‘m
Pmcoë¶m ßcm°ñQ>tH$ dñVw §Zm Jmoim H$éZ
[agm¶H$ctJ ( naV naV ~ZdwZ dmnaUo)
nmR>{dÊ¶mMr ì¶dñWm H$aUo. ‘°ZoO‘|Q> B§pñQ>¶wQ>
BZ OmnmZ Xr ¶wamonr¶Z g|Q>a ’$ma ßcm°ñQ>rH$
BZ EZdm¶Z©‘|Q> Xr ßcm°ñQ>rH$ doñQ> ‘°ZoO‘|Q>
Q>mñH$ ’$mog© BZ ‘co{e¶m CËnmXH$, ZmJarH$
h¸$Xma, dmVmdaU doÎmo, ̀ m gdmªZr ßcm°ñQ>rH$Mm
dmna H$aÊ`mMo H$mhr {Z`_ ~Z{dco Amho.
{ZgJm©g hm{ZH$maH$ ZgUmao, Hw$OUmao ßcm°ñQ>rH$
V`ma H$aÊ`mMr AË §̀V JaO Amho. Vgo nmhVm,
nmúmrH$ Hw$OUmao ßcm°ñQ>rH$ V`ma Ho$co AmhoV.
nU naV Cn`moJ H$aÊ`m `mo½` ñQ>mM© {Z{_©V,
ßcm°ñQ>rH$ AOwZ V`ma Pmco ZmhrV.SCERT T
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n[agamÀ¶m Xþ{fV nUm d AmdaU ì¶dñWo
{df¶r ‘mJrc nmR>mV Vwåhr {eH$cmM AmhmV
g{Od ñdV:Mo ñdV:M AmdaU ì¶dñWoV nañna
g§~§§Y KSdwZ Ë¶m§À¶m n[agamV XoIrc nañna
g§~§§Y KS>dwZ KoVmV. ¶m‘wio n¶m©daU ì¶dñWoV
n[a‘mUr EH$ ñd¶§ AmYmarV ì¶dñWm {Z‘m©U
Pmcr Amho.

H$mhr doiog hr nwZ…{Z‘m©U nÕVr
hiwhiw Am{U EH$gmaIr AgVo. H$mhr
g§X^m©Vhr nÜXVr KS>m‘moS>r Zwgma d {dÜd§gH$
Agw eH$VmV. n¶m©daU ì¶dñWoV ñdV:M
CÎnÎmr H$éZ KoÊ¶mMm g{Odm§Zm AdH$me
AgVmo. {ZgJm©Vrc A{YH$ à‘mUmV amgm¶{ZH$
AUw§Zm ^m¡{VH$pñWVrV, amgm¶{ZH$ pñWVrV
gmR>dwZ R>odÊ¶mMr {R>H$mUo ¶m MH«$mV AgVmV.

MH«$mV H$moUVohr AUw {eaë¶mg AZwHw$c
^m ¡ {VH$ amgm¶{ZH$ pñWVrV n¶m ©¶da
g‘mpñWVrg ~Xc Ho$ë¶mg Xþ{fV nUmg
g§^modVmo åhUwZM ñd¶§ AmYmarV AmdaU
ì¶dñWoV {ZgJ© ñdV:Mr ñdV:M H$em àH$mao
ì¶dñWm Mmc{dVo. {edm¶ ‘mZdr H¥$Ë¶m§Mm
¶mda H$gm n[aUm‘ hmoVmo ¶mMr ‘m{hVr KoÊ¶mMr
Amdí¶H$Vm Amho. ¶mMr ‘m{hVr KoÊ¶mgmR>r
{ZgJm©V nmofHo$ nañna ~Xc nÜXVr EH$m
ñWm¶r nmgwZ Xþgè¶m ñWmB© n¶ªV OmUo, EH$m

pñWVrVwZ Xþgè¶m pñWVrV OmUo gma»¶m
{df¶m§Mr ‘m{hVr KoÊ¶m H$mhr {ZgJm©V KS>Umè¶m
KS>m‘moS>r {df¶r ‘m{hVr KoÊ¶mMr Amdí¶H$Vm
Amho. nm ofH$mMr admZJr O‘rZr déZ
dmVmdaUmVwZ {Odm§Zm d naV doJdoJù¶m
‘mJm©Zr O{‘Zrda hmoVo. ¶màH$mao KS>Ê¶mgM
Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$ åhUVmV.

Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$:Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$:Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$:Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$:Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$:
O¡{dH$ d AO¡{dH$ KQ>H$m§À¶m {H«$¶|‘wioM

OrdmdaU J{Verb AWdm pñWa ~Zw eH$Vo.
OrdmdaUmVrb KQ>H$m§À¶m, AUw d D$O}Vrb
KS>m‘moS>t‘wio ¶m {H«$¶m KSw>Z ¶oVmV. Ord
^m¡Jmo{bH$, amgm¶{ZH$ {H«$¶m§‘wio n¥Ïdrdarb
KQ>H$m§Vrb ñWmZm§Va KS>Vo. H$m§hr à‘wI Ord
^m¡Jmo{bH$, amgm¶m{ZH$ MH«$m§Mr ‘m{hVr KoD$
¶m.

¶m MH«$mV Zmdmg AZwHw$c gw{MV Ho$ë¶m
àH$mao {Od ̂ m¡Jmo{cH$, amgm¶{ZH$ qH$dm ̂ m¡{VH$
amgm¶{ZH$ ‘mJm©ìXmao nXmW© d eº$s¨Mr
AXcm~Xc KS>V AgVo. åhUOo O{‘Zrdarc
nmofH$m§À¶m amer OmñV à‘mUmV {Od g§~§YrV
amgm¶{ZH$ énmV AgVmV. qH$dm {Zg|{Ð¶ énmV
AgVmV.

^m¡Jm ocrH$ énmV AgVmV. qH$dm
^m¡Jmo{cH$ amgm¶{ZH$ (‘mVrnmgwZ XJS>mnmgwZ

Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$
YS>mYS>mYS>mYS>mYS>m
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{‘iUmao) Ago nXmW©mnmgwZM CËnÞ hmoVmV.
nmUr Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$

g§~§YrV Zgë¶mZo H$mhr g{Od nmÊ¶mVrc à‘wI
AUw hm¶S´>moOZ d Am°³grOZ cm {ZgJm©V
AZoH$ àH$maÀ¶m {Odm§gmR>r à‘wI AmhmamMo
AUw V¶ma H$aÊ¶mgmR>r Cn¶moJ H$éZ KoVmV.
H$Um§À¶m AmV KS>Umè¶m AZoH$ {d{dY {H«$¶ogmR>r
nmÊ¶mMr ’$ma Amdí¶H$Vm AgVo.

nmÊ¶mg AmnU gmd ©{ÌH$ ÐmdU
(Universal Solvent) åhUVmo. gOrdmV
KS>Umè¶m doJdoJù¶m {H«$¶m§gmR>r nmUr Amdí¶H$
Amho. Ë¶mgmR>rM Ocg§McZ dc¶m{df¶r
AmnU ¶mnmR>mV {eHw$ ¶m {ZgJm©V AZoH$
àH$maMr nmofHo$ gmR>dwZ AmhoV. VarnU AmnU
¶oWo H$mhr à‘wI Ogo H$m~©Z, Zm¶Q´>moOZ,
Am°³grOZ MH«$m{df¶r {eHw$ ¶m.

OcMH«$OcMH«$OcMH«$OcMH«$OcMH«$
O{‘Zrdarc nmUr gX¡d O{‘ZrdaM amhVo.

O{‘Zrdarc nmÊ¶mV H$YrM Z{dZ nmUr
{‘giV Zmhr, qH$dm H$‘r hmoV Zmhr. VoM Vo
MH«$s¶ énmV ~XbV AgVo. AgUmao nmUr
AÑî¶ hmoV Zmhr. h¡S´>mcmOr OcMH«$ qH$dm
ObMH«$ Ago åhUVmV.

Vwåhmbm ‘mhrV Amho H$m, {nÊ¶mÀ¶m
nmÊ¶mMr H$‘VaVm AmUIr OmñVM AgVo. gw‘mao
97% nmUr Imè¶m nmÊ¶mÀ¶m énmV g‘wÐmV
gmMwZ amhVo. ’$º$ 3% nmUrM {nÊ¶mMo JmoS>
nmUr AgVo. Ë¶mn¡H$s 2% JmoS> nmUr ~’©$
énmV Y¥d àXoemV AgVo.

AemàH$mao ’$º$ 1% M nmUr Amnë¶mcm
{nÊ¶mH$arVm CncãY AgVo. Ë¶mn¡H$s ’$º$
1/4 nmUr ^wJ^© OcénmV gmMwZ amhVo.
’$º$ 0.0091% EdT>oM nmUr O{‘Zrda AgVo.
Cacoco nmUr {Odm§À¶m earamV O{‘ZrV
dmVmdaUmV AmÐ©Vm énmV amhVo. nmUr
g{OdmV AË¶§V à‘wI A§e Amho.

‘mZd earamV 70% nmUr AgVo.
(n¥Ïdrdarc {Odamer 0.005% nmÊ¶mghrV
AgVmV. nmUr {d{dY {Od agm¶Z¶§ÌUoV
åhUOoM àH$me g§íbofU {H«$¶m, ídgZ {H«$¶m,
nMZ {H«$¶m ¶mV ^mJ KoVo. AZoH$ àH$maÀ¶m
dZñnVr, àmUr, gwú‘O§Vw ¶m§Mm Amdmg åhUwZ
nmUr H$m¶© H$aVo. {edm¶ Ord Cn¶moJmV
AmUUmao nXmW© MH«$mV ̂ mJ KoVmV. Ë¶m gmR>rM
nmÊ¶mÀ¶m gmR>çmMo g§aúmU H$aUo Amdí¶H$
Amho.

nmÊ¶mÀ¶m gmR>¶mVwZ
nmUr H$em àH$ao dm’o$V ~XcVo Vo
H$go KZr^wV hmoVo d ~’$m©V ~XcVo
d nmD$g nS>Vmo. ho Vwåhmcm ‘m{hV
Amho.

nmUr dm’o$Zo ~XcUo,
naV nmdgmÀ¶m énmV O{‘Zrda
nS>Uo d {d{dY énmV AdúmonmV
~XcwZ O‘rZrda {d{dY ‘mJm©Ûmao
åhUOo ZXr, ^wJ^© Oc‘mJm©ìXmaoFig-1 ObMH«$Fig-1 ObMH«$Fig-1 ObMH«$Fig-1 ObMH«$Fig-1 ObMH«$
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g‘wÐmV OmD$Z {‘iVo. ¶m g§nwU© à{H«$¶og
OcMH«$ qH$dm Ocg§MZc MH«$ åhUVmV.
( water-cycle)

OcMH«$ AmnU {ddaU XoVmo Ë¶m àH$maMr
gwc^ Aer à{H«$¶m Zmhr. O{‘Zrda nS>cocm
nmD$g gd© g‘wÐmV  dmhV OmVmo. Ë¶mVrc
nmÊ¶mMm H$mhr ^mJ O{‘ZrV {PanVmo. Z§Va
^wJ^© Ocme¶mMm ^mJ ~ZVmo.

¶m ^wJ^© Ocm{e¶mVrc H$mhr nmUr
Pè¶mÀ¶m énmV ~mhoa ¶oV AgVo. qH$dm AmnU
Amnë¶m JaOmgmR>r ¶m ^wJ^© OcmVrc nmUr
{d{har, ~moadoc ¶mìXmao ~mhoa AmUVmo.
O{‘Zrda OJUmao àmUr dZñnVr {d{dY {Od
{H«$¶m ¶m nmÊ¶mMm Cn¶moJ H$éZ KoVmV.
{OdamerMr CËnÎmr hmoÊ¶mgmR>r Amdí¶H$ g|Ðr¶
nXmWmª n¡H$s à‘wI AUw åhUOo hm¶S´>moOZ
Am°³gOrZ nmÊ¶mìXmao àmá hmoVmV.

OcMH«$mV nmÊ¶mMo H$m¶ hmoVo ho AmnU
Xþgè¶m Ñï>rH$moZmVwZ nmhþ ¶m. AZoH$ àH$maMr
cdUo nmÊ¶mV {daKiVmV ho AmnUmg ‘m{hVM
Amho. ¶m cdUm§Zm d  nmÊ¶mV {‘giwZ
AgUmè¶m Xþ{fV nUmg nmdgmMo nmUr ZÚmV
gam odamV g‘wÐmV dmh þZ Z oV o Ë¶m‘ wi o
dmVmdaUmVrb Xþ{fVnUm H$‘r hmoD$Z dmVmdaU
ñdÀN> H$aVo.

nmUr IS>H$mnmgwZ dmhVm§Zm IS>H$mVrc
{daKicocr I{ZOo nmÊ¶mÀ¶m àdmhmV dmhþZ
OmVmV. ZÚm O‘rZrdarc AZoH$ nmofH$m§Zm
àdmhm ~amo~a dmhþZ ZoV g‘wÐmV gmoS>VmV.
Ë¶mn¡H$s H$mhr nmofH$m§Zm g‘wÐmVrc {Od dmnéZ
KoVmV. Cacoco VgoM amhVmV. AZoH$ H$mimZ§Va
n¶m©daU ì¶dñWoV ¶m nXmWmªMo nwZ…M{H«$¶H$aU
hmoVo.

BVa {XeoH$S>o nm{hë¶mg ¶mV AS>MUr
XoIrc ¶oVmV. H$mhr hmZrH$maH$ nXmW© nmÊ¶mV
{daKiVmV SO2 d Zm¶Q´>moOZ Am³gmB©S> gmaIo

dm¶w nmÊ¶mV {daKiVmV Ë¶m‘wio Amåc nmD$g
nS>Ê¶mMr g§^mdZm AgVo.

Zm¶Q´>moOZ MH«$ Zm¶Q´>moOZ MH«$ Zm¶Q´>moOZ MH«$ Zm¶Q´>moOZ MH«$ Zm¶Q´>moOZ MH«$ The Nitrogen Cycle

Zm¶Q´>moOZ hm dmVmdaUmV A{YH$ à‘mUmV
AgUmam dm¶w Amho. àmoQ>rÝg d H|$ÐH$ Amåco
V¶ma H$aÊ¶mV ¶mMo à‘wI nmÌ Amho. Zm¶Q́>moOZ
MH«$ ho ’$ma g§p³cï> {Od ̂ m¡Jmo{cH$ amgm¶{ZH$
MH«$ Amho. ¶m MH«$mìXmao JwUY‘© d OS> JwUY‘©
d AUw énmV ñd§VÌ AgUmam (N2) Zm¶Q´>moOZ
Ord{H«$¶m§Zm Cn¶moJr Aem nÜXVrV ~XcVmo.

hdoVwZ O‘rZrìXmao dZñnVr àmUr
Zm¶Q´>moOZ {Za§Va ’$ma‘moR>çm MH«$ énmV {’$aVo
naV hdoV Zm¶Q´>moOZ à{H«$¶oìXmao {eaVmo.
g{OdmVrc dmT >, A{^d ¥ÜXr X þéñVrg
Zm¶Q´>moOZMr ’$ma Amdí¶H$Vm Amho.( àmoQ>rZ
g§ícofUmg Zm¶Q́>moOZMr ’$ma Amdí¶H$Vm Amho.)
n¥Ïdr darc dmVmdaUmV 70% Zm¶Q´>moOZ
AgVmo. dZñnVr d àmUr ¶m§Zm gai [aË¶m
¶mMm Cn¶moJ H$éZ KoVm ¶oV Zmhr.

dmVmdaUmVrc Zm¶Q´>moOZ O{‘ZrVrc
Ordamer aoOmo{~¶‘, Zm¶Q´>m|gmo‘moZmg ZmdmMm
~°³Q>oar¶m BË¶mXr)  d ^m¡{VH$ amgm¶{ZH$
(JS>JS>mQ> Am{U cIcImQ>) ¶m nÜXVrìXmao
dZñnVr J«hrV H$aVmV. {d{dY gå‘ocZ énmV
~Xc KS>dwZ KoVmV. àmUr Amdí¶H$ Zm¶Q´>moOZ
àË¶úmarË¶m dZñnVr (emH$mhar) H§$dm
namoúm[aË¶m (‘mgmhar) nmgwZ J«hZ H$aVmV.
Zm¶Q´>moOZ MH«$mÀ¶m {d{dY Xem Imbrbà‘mUo
AmhoV.
1. Zm¶Q´>moOZ V¶mar / ñWmnZm: Zm¶Q´>moOZ V¶mar / ñWmnZm: Zm¶Q´>moOZ V¶mar / ñWmnZm: Zm¶Q´>moOZ V¶mar / ñWmnZm: Zm¶Q´>moOZ V¶mar / ñWmnZm:

dmVmdaUmV ‘w»¶V: ñd§VÌ énmV AgUmam
Zm¶Q´>moOZ OS>énmV (N2)  qH$dm {H«$¶m ahrV
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AgVmo. Ë¶mg AZoH$ {Odamer dmnéZ KoVmV
Ë¶mgmR>r Zm¶Q´>moOZ gå‘ocZ ( g§¶moJ {H«$¶m)
énmV [H§$dm ñWra énmV ~XcÊ¶mÀ¶m à{H«$¶og
Zm¶Q´>moOZ ñWmnZm qH$dm Zm¶Q´>moOZ V¶mar
åhUVmV. A{YH$ à‘mUmV dmVmdaUmV
Zm¶Q´>moOZ {Od à{H«$¶oV V¶ma hmoVmo. AZoH$
àH$aMo gwú‘ O§Vw (~°³Q>oar¶m) {Zio {hado eodmi
Zm¶Q´>moOZbm Amnë¶m earamV {d{dY g§¶moJ
{H«$¶oìXmao V¶ma H$éZ KoVmV. ¶m ~°³Q>oar¶m
n¡H$s H$mhr ñdV§Ì AgVmV. CXm. Zm¶Q́>mogmo‘moZmg
d H$mhr amo~mo{~¶m hoo O§Vw dmVmdaUmV ñdV:À¶m
AUwgmR>r g§oÐr¶ énmV ~XcH$éZ KoVmV. ho
{Od ‘¥V nmdë¶mZ§Va (cdH$a ‘aVmV d
cdH$aM CËnÞ hmoVmV.) Ë¶mVrc Zm¶Q´>moOZ
O{‘ZrV {‘giwZ amhVo. ¶m Zm¶Q´>moOZ dZñnVr
Cn¶moJ H$éZ KoVmV. bo½¶w‘oZg Hw§$Qw>§~m g§~§YrV
dmQ>mUo, dmc ¶m dZñnVrV Zm¶Q´>moOZ ñWmnZ
H$aUmè¶m ~°³Q>oar¶mer gh{OdZ Agë¶m‘wio
{nH$o H$mnë¶mZ§Va {nH$m§ZVa Zm¶Q´>moOZ g§~§YrV

nXmW© OmñV à‘mUmV O{‘ZrV {‘giVmV.
Ooìhm Zm¶Q´>moOZ Zm¶Q´>oQ> énmV V¶ma homVmV.
¶màH$mao V¶ma Pmcocm Zm¶Q´>oS> nmdgmÀ¶m
nmÊ¶mV {daKiVmo dZñnVr ¶m Zm¶Q´>oS>cm J«hZ
H$aVmV. d àmoQ>rZ d H|$ÐH$ AmåcmMr CËnÎmr
H$éZ KoVmV..
2. Zm¶Q´>r’$sHo$eZ (Nitrification)

O‘rZrVrc ho Zm¶Q´>r’$mBªJ ~°³Q>oar¶m
Zm¶Q´ > oQ >cm Am‘m oZr¶m énmV ~XcVmV.
Zm¶Q´>r’$mB©J ~°³Q>oar¶m ñdV:À¶m AZwH$arVm ¶m
Am‘moZr¶m Mm Cn¶moJ H$éZ KoVmV. Am{U
àmoQ>rZ d H|$ÐH$ AmåcmMm Zm¶Q´>rëgc Zm¶Q>oQ>g
énmV ~Xc H$éZ Z KoVmV. Zm¶oQ´m>ogmo‘moZg
ZmQ´>oQ>cm CËnÞ H$aVm§Zm Zm¶Q´>oQ>cm Zm¶Q´>mo~°³Q>a
énmV CËnËVr H$aVm§Zm ¶m§Zm Zm¶Q´>oQ>cm Zm¶Q´>oQ>
énmV ~Xc H$aÊ¶mMr eº$r XoIrc AgVo.
gwú‘O§Vw ‘¥V hmoÊ¶m‘wio O{‘ZrV Zm¶Q´>moOZ
g§~§YrV nXmW© {‘gië¶m OmVmV. O{‘ZrVwZ
~ZñnVr Zm¶Q´>oQ> d A‘mo{Z¶‘ Am¶mZ J«hZ
H$aVmV àomQ>rZ d H|$ÐH$ AmåcmV ~XcmVmV.
Zm¶Q´>r{’$Ho$eZcm ¶m Imcrc àH$mao gwM{V
H$aVm ¶oVo.

A‘moZr¶m

   Zm¶Q´>¡Q

   Zm¶Q´>oQ>

   dZñnVr

3.A{g{‘cQ>oeZ(A{g{‘cQ>oeZ(A{g{‘cQ>oeZ(A{g{‘cQ>oeZ(A{g{‘cQ>oeZ(Assimilation)
dZñnVr Zm¶Q´>moOZ g§~§YrV nXmWmªZm

Zm¶Q´>oQ> qH$dm Am‘mo{Z¶‘ (NH4
+) A¶mZ énmV

J«hZ H$aVmV. àmoQ>rZ V¶ma H$aÊ¶mg nmÊ¶mMm

dmVmdaUmV rc Zm`Q ´ > m o OZdmV mdaUmV rc Zm`Q ´ > m o OZdmV mdaUmV rc Zm`Q ´ > m o OZdmV mdaUmV rc Zm`Q ´ > m o OZdmV mdaUmV rc Zm`Q ´ > m o OZ N2

Denitification Bacteria Nitrogen fixing Bacteria

O{_ZrVrc Zm`Q´>moOZ

Detritivores_mVr , IS >H $ ,  J mi_mVr , IS >H $ ,  J mi_mVr , IS >H $ ,  J mi_mVr , IS >H $ ,  J mi_mVr , IS >H $ ,  J mi

J«mhH$

dZñnVr

AmH¥$Vr-2 Zm`Q´>moOZ {\$ŠPoeZAmH¥$Vr-2 Zm`Q´>moOZ {\$ŠPoeZAmH¥$Vr-2 Zm`Q´>moOZ {\$ŠPoeZAmH¥$Vr-2 Zm`Q´>moOZ {\$ŠPoeZAmH¥$Vr-2 Zm`Q´>moOZ {\$ŠPoeZ

{S>Zm¶Q´>r{’$BªJ ~°³Q>oar¶m

Zm¶Q́>mogmo‘moZmg

Zm¶Q´>moã¶m°³Q>a

Zm¶Q´>oQ>g
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Cn¶moJ H$éZ KoVmV. àmUr ¶m dZñnVtZm
ImVmV d àmUr àmoQ>rÝg V¶ma hmoVmV.

4. A‘moZr{’$Ho$eZ A‘moZr{’$Ho$eZ A‘moZr{’$Ho$eZ A‘moZr{’$Ho$eZ A‘moZr{’$Ho$eZ
(((((Ammonification) 

Zm¶Q´ > oQ > d BVa Zm¶Q´ >m oOZ g§~§YrV
nXmWm©nmgwZ Am‘moZr¶m Mr CËnÎmr homVo (NH3)
¶mgM A‘moZr¶m{’$Ho$eZ åhUVmV.

darb ̂ mJmV MMm© Hocoë¶m A‘moZr¶m{’$Ho$eZ
‘mJm©Mr MMm© H$am.
dZñnVr, àmUr ‘¥V hmoVmM Voìhm

qH$dm àmUr ì¶W© nXmW© gmoS>VmV. Voìhm
A‘mo{Z¶{’$Ho$eZ KS>Vo. g§o{Ð¶ nXmWmªV
AgUmè¶m Zm¶Q´>moOZbm O{‘ZrV qH$dm
Ocme¶mV gmoS>ë¶mg {d^rÞ énmV
AgUmè¶m gwú‘{Odm§Mo {dKQ>Z hmoVo. Vo
Hw$OVmV d A‘moZr¶mMr CÎnÎmr hmoVo. naV
Am‘moZr¶mg BVa O¡{dH$ {dYmZmÀ¶m
Odinmg amhVmo.

5. {S>Zm¶Q´>r{’$Ho$eZ:{S>Zm¶Q´>r{’$Ho$eZ:{S>Zm¶Q´>r{’$Ho$eZ:{S>Zm¶Q´>r{’$Ho$eZ:{S>Zm¶Q´>r{’$Ho$eZ:
(Denitrification )

¶m ìXmao Zm¶Q´>moOZ naV dmVmdaUmV
{‘giVmo. KZénmV AgUmam Zm¶Q´> oQ>
(NO3)  dm¶wénr Zm¶Q́>moOZ‘Ü¶o ~XcVmo. Amoë¶m
O{‘ZrV {S>Zm¶Q́>r{’$Ho$eZ OmñV à‘mUmV KS>V
AgVo. ¶oWo AgUmao nmUr gwú‘{Odm§Zm
Am³grOZ ¶mo½¶ à‘mUmV nmohMdw eH$V Zmhr.
Aem n[apñWVrV {S>Zm¶Q´>r’$mBªJ ~°³Q>oar¶m
Am³grOZ àmá H$éZ KoÊ¶mgmR>r Zm¶Q´>oQ>er
doJmV g§¶moJm{H«$¶m KS>{dVmV.

ñdV§Ì pñWVrV Zm¶Q´>moOZ dm¶wg A{YH$
à‘mUmV CËnÎmr H$aVmV. Ë¶m‘wio dmVmaUmVrc
d O‘rZrVrc Zm¶Q́>moOZ g§~§YrV nXmW© g‘Vwë¶
pñWVrV amhVmV.

Zm¶Q´>moOZMH«$ d ‘mZdm§Mm H$m¶©H$ën:Zm¶Q´>moOZMH«$ d ‘mZdm§Mm H$m¶©H$ën:Zm¶Q´>moOZMH«$ d ‘mZdm§Mm H$m¶©H$ën:Zm¶Q´>moOZMH«$ d ‘mZdm§Mm H$m¶©H$ën:Zm¶Q´>moOZMH«$ d ‘mZdm§Mm H$m¶©H$ën:
Xþ̂ m©½¶de ‘mZdmÀ¶m hñVjonm‘wio qH$dm

amgm¶{ZH$ IVm§Mm OmñV dmna Ho$ë¶m‘wio
{ZgJm©‘Yrb g‘Vmob {~KS>V Amho. hr IVo
nmdgmù¶mÀ¶m nmÊ¶mgmo~V d Xþ{fV nmÊ¶m‘wio
Ocme¶mV dmhV OmVmV Ago KS>Ê¶mAmYr
Zm¶Q´>oQ> Zm¶Q´>moOZ énmV ~Xcco nm{hOo. H$mhr
nmUr O{‘ZrV {PanV OmV o Ë¶m‘ wi o
O{‘Zrdarc nmUr XoIrc Xþ{fV {dfmar hmoVo.

OJmVwZ AZoH$ àm§VmV ‘mZdmÀ¶m àmÊ¶m§À¶m
{nÊ¶mÀ¶m nmÊ¶mV OmñV n«‘mUmV Zm¶Q´>oQ>
Agë¶m‘wio nmUr {nÊ¶mg {Zén¶moJr hmoV
Mmcco Amho. A{YH$ à‘mUmV Zm¶Q´>oQ>g d
Zm¶Q´>moOZ g§~§YrV nXmW© ZXr gamdao ¶mV
[eaë¶m Z§Va VoWo A{YH$ à‘mUmV eodmi Mr
dmT> hmoVo. ho eodmi nmÊ¶mVrc Am³grOZMm
OmñV à‘mUmV Cn¶moJ H$éZ KoVmV. nmÊ¶mVrc
Am³grOZ Mo àm‘U H$‘r Pmco Voìhm nmÊ¶mVrc
Cacoco Ord ‘¥Ë¶ nmdÊ¶mMr e³¶Vm AgVo.
BË¶mXr H$mhr ‘mZd hñVjonm§Mr CXmhaUo
AmhoV.

AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3
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H$m~©ZMH«$:H$m~©ZMH«$:H$m~©ZMH«$:H$m~©ZMH«$:H$m~©ZMH«$:
O{‘Zrda doJdoJù¶m énmV H$m~©Z AgVo.

AUw énmV H$mù¶m amIoV, [ham d J«m’$mB©S>‘Ü¶o
AgVo. gå‘ocZ énmV dmVmdaUmV H$m~©Z
S>m¶Am³gmB©S> d H$m~©Z ‘moZmo Am³gmBS> dm¶w
énmV AgVmo. ¶mM àH$mao {d{dY I{ZOm ‘Ü¶o
H$m~mo©ZoQ> d hm¶S´>moH$m~m}ZoQ> énmV AgVmo. Vo
gd© {Odm§À¶m earamV H$m~©Z d Ë¶m§Mo gå‘ocZ
AgUmao àmoQ>rÝg, H$m~om©hm¶S´>oQ>g Ma~r, àWrZo
(H|$ÐH$m Amåc) {dQ>°{‘Ýg ghrV V¶ma Pmcoco
AgVmV. {d{dY O§VwMo A§Va ApñWn§Oa d
~mø ApñWn§Oa H$m~m}ZoQ> cdUmnmgwZ V¶ma
Pmcoco AgVmV.

 OJÊ¶mH$arVm Amdí¶H$ Cî‘mJ«oVog {Z‘m©U
H$aUmè¶m O{‘Zrg J«rZ hmD$g ({hado Ka)
énmV R>odÊ¶mV H$m~©ZS>m¶ Am³gmB©S> CO2 Mo

n«‘wI nmÌ Amho. åhUwZ {OdmdaUmV {Odm§Mm
à‘wI AUw H$m~©Z hmM hdoÀ¶m EHw$U n[a‘mUmV
H$m~©ZS>m¶ Am³gmB©S> 0.04% AgVmo.

{ZgJm©‘Ü¶o H$m~©ZMo à‘mU amIbo OmVo
¶m ~Ôb Vwåhr H$Yr {dMma Ho$bmV H$m?

H$m~©Z OmñV à‘mUmV O‘m Agcoë¶m
nXmW© n¡H$s ‘w»¶ nXmW© åhUOo g|S>r‘|Q>ar IS>H$
IS>H$mMo Omio {‘iwZ AgUmao g§§{Ð¶ nXmW©
¶mV ¶m IS>H$mÀ¶m Omù¶mV B§YZ énmV AgVo.
CXm. g‘wÐo d {OdmdaU.

àH$me g§íbofU {H«$¶m:àH$me g§íbofU {H«$¶m:àH$me g§íbofU {H«$¶m:àH$me g§íbofU {H«$¶m:àH$me g§íbofU {H«$¶m:
{Od g §~ §Y H $ m~ ©Z MH « $ mV Z §Va

dmVmdaUmVrb Ag|{Ð¶ H$m~©Zbm O¡{dH$ énmV
~XcUo àW‘ nm¶ar Amho. àH$me g§íbofU
{H«$¶oÛmao dmVmdaUmVrb H$m~©Zbm O¡{dH$ énmV
ñWm{nV Ho$bo OmVo. ¶mgmR>r dZñnVr d H$m§hr

gOrd ho ‘XV H$aVmV. àH$me g§íbofU
{H«$¶oV gw¶© àH$memVrc eº$sbm amgm¶{ZH$
e³VrV ~Xcbo OmVo.

àH$me g§íbofU {H«$¶oV gw¶©
àH$me eº$s (gm¡aeº$s) gmoß¶m gmIa
({nï>‘¶ nXmW©) ½cwH$moO (C6H12O6) V¶ma
hmoÊ¶mgmR>r H$m~©Z S>m¶ Am³gmB©S> d
nmÊ¶mMm AUwg EH${ÌV H$aVmV. g‘wÐmVrc
nmÊ¶mV dmg H $aUma o  g wú‘
’$m¶Q>moßbm±³Q>mÝgÛmao (dZñnVr ßcdHo$)
àH$me g§íbofUmMr {H«$¶m KSy>Z ¶oVo qH$dm
gd© dZñnVr àmUr ¶m§Zm H$m~m}hm¶S´>oQ>gÀ¶m
Ûmao amgm¶{ZH$ eº$s àmá hmoVo. dZñnVrV
WmoS>o H$m~©Z VmËH$m{cH$ eº$sg Cn¶moJ
H$éZ KoÊ¶mg AZwénmV gai ½cwH$moO énmV

AmH¥$Vr-4 H$m~©Z MH«$AmH¥$Vr-4 H$m~©Z MH«$AmH¥$Vr-4 H$m~©Z MH«$AmH¥$Vr-4 H$m~©Z MH«$AmH¥$Vr-4 H$m~©Z MH«$
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amhþZ OmVmV. Cacocm H$m~©Z emídV énmV
Cn¶moJ H$éZ KoÊ¶mg AUwénmV g§p³cï> Aem
{nï>‘¶ nXmW©(starch) énmV O‘m hmoVmo.

M{H«$H$aU Am{U gmR>dwZ R>odUo:M{H«$H$aU Am{U gmR>dwZ R>odUo:M{H«$H$aU Am{U gmR>dwZ R>odUo:M{H«$H$aU Am{U gmR>dwZ R>odUo:M{H«$H$aU Am{U gmR>dwZ R>odUo:
dmVmdaUmV gmM wZ AgUmè¶m

H$m~©ZSm¶Am°³gmBS>nmgwZ gai H$m~©ZSm¶
Am°³gmBS {haì¶m dZñnVtÀ¶m CËnÎmr YmaH$mV
{eaVmV. VoWyZ J«mhH$mn¶ªV nmohMVo. ¶m XmoÝhr
H$Sw>Z gwú‘ Hw$OUmè¶m gOrdm§H$So CO2  bm
nwa{dVmV. Ordmí‘ B§YZo, H$m~m}ZoQ> d g‘wÐmVrb
nmÊ¶mV {daKibobm CO2  ho gdm©V ‘moR>o
H$m~©ZMo gmR>o hmo¶. Ordmí‘ B§YZ d H$m~m}ZoQ>
¶mÀ¶mÛmao dZñnVr àË¶jnUo H$m~©Zbm pñWa
H$é eH$V Zmhr. ¶m XmoZ ómoVm§nmgwZ O|ìhm
Ordmí‘ B §YZmbm Omibo OmB ©b d Z
{daKiUmè¶m H$m~m}ZoQ>Mo énm§Va, O|ìhm
{daKiUmè¶m H$m~m}ZoQ>‘Ü¶o hmoB©b V|ìhm AmnU
CO2  {‘idw   eH$Vmo. dmVmdaUmV naV {d{dY
‘mJm©Zo CO2 ·{eaVmo.   >

 ídmg {H«$¶oÛmao ¶mV Amhma AUw {dKQ>Z
KSw>Z eº$s d CO2  ‘Ü¶o H$m~©ZS>m¶ Am³gmBS>
~mhoa nS>VmV. Ordmí‘ B§YZo d H$m~©Z¶wº$

nXmW© OiÊ¶m‘wio, O§Jco Omië¶m‘wio A¾rdf©
’w$Qw>Z Ádmcm‘wIr ~mhoa ¶oÊ¶m‘wio H$m~©ZS>m¶
Am³gmB©S> naV dmVmdaUmV {eaVmo.

BVa ‘mJm©Vrc à‘wI  åhUOo dZñnVr
‘¥V Pmë¶mZ§Va {d{^Þ Ago gwú‘ {OdmUwZr
({dKQ>H$) dZñnVrMo eara {dKQ>rV H$aVmV.
gwú‘ {OdmUw dZñnVrVrb H$m~©Z ImVmV.
Cacoco H$mhr ^mJ H$m~©Z  CO2  énmV ~mhoa
gmoS>VmV. VarnU H$mhr à‘mUmV H$m~©Z nXmWm©g
dZñnVr {XK©H$mimn¶ªV gmR>dwZ R>odÊ¶mgmR>r
XoR>mV, ’$m§ÚmV d emH$mhmar dZñnVtZm ImUmè¶m
‘m§gmhmamV gmR>dwZ R>odVmV.

àmUr O §V w À¶m ídmg{H « $¶ o ìX ma o
dmVmdaUmV H$m~©Zcm CO2 énmV nmR>{dVmV.
¶mMr AmnU ‘m{hVr KoVcr. Ë¶mn¡H$s H$mhr
H$m~©Zmg ‘¥V hmoB© n¶ªV ñdV:À¶m earamV
gmR>dwZ R>oD$Z O{‘ZrV Hw$OwZ Joë¶m Z§Va naV
dmVmdaUmV gmoS>VmV. H$m~©Z {d{dY gå‘ocZm§V
O[‘ZrV g§oÐr¶ nXmW© énmV gmR>dwZ amhVmo.
CXm. AmnU Cn¶moJ H$aVmo Ordmí‘ B§YZo ¶m
àH$maMo AmhoV.

H$m~©Z MH«$ d ‘mZdmÀ¶mH$m~©Z MH«$ d ‘mZdmÀ¶mH$m~©Z MH«$ d ‘mZdmÀ¶mH$m~©Z MH«$ d ‘mZdmÀ¶mH$m~©Z MH«$ d ‘mZdmÀ¶m
AdamoY:AdamoY:AdamoY:AdamoY:AdamoY:

g‘wÐ J^m©Vrc H$m~©Z Ho$ìhmVar naV
dmVmdaUmV ¶oÊ¶mgmR>r 10 ‘rcr¶Z df©
cmJVmV. AmVmn¶ªV n¥Ïdr ñWm{nV Pmë¶mZ§Va
J«hmÀ¶m ImcÀ¶m WamnmgwZ CO2 d BVa dm¶w
dmVmdaUmV gwQ>co åhUOo A¾rnd©Vo ’w$Qw>Z hr
^m¡JmocrH$ g§KQ>Zm KS>Vo Ë¶m‘wio dmVmdaUmV
H$m~©ZS>m¶ Am³gmB©S>Mm g‘mdoe Pmcm.  hr

AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5

SCERT T
ELA

NGANA



Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20 177

EH$ ^m¡Jmo{cH$ g§KQ>Zm Amho.
{dÚwV CËnÎmrgmR>r d dmhZmgmR>r Voc

(XmoÝhrhr hm¶S´>moH$m~©Ýg d dmhZmgmR>r ‘mZd
H$moigm) O{‘ZrVwZ ImoXþZ H$mT>V Amho. Ë¶m‘wio
^m¡Jmo{cH$ H$m~©Z MH«$mg hmZr nmohMV Amho.
hr hm¶S´>moH$m~©Zmg OiVmV. Ë¶m‘wio CO2 
Am{U CO dm¶w nwadUr‘YwZ CËnÞ hmoVmV.  eoVr
Midi gwé Pmë¶mZ§Va dmVmdaUmV H$m~©ZS>m¶
Am³gmB©S>Mo à‘mU dmT>V Amco Amho. ‘w»¶V:
‘mZd Ordmí‘ B§YZm§À¶m AVmoZmV dmna H$éZ
KoV Amho Ë¶m‘wioM Ago KS>V Amho.

 ‘mZd O§JcVmoS> H$aV Amho. A{YH$
à‘mUmV O{‘ZrMm eoVr H$arVm Cn¶moJ H$éZ
KoV Amho. Ë¶m‘wio H$m~©Z MH«$mg ~XcwZ Q>mH$V
Amho ¶m ’${cVmZwgma dmVmdaUmV H$m~©ZS>m¶
Am³gmBS> Mo à‘mU dmT>V Amho. PmS>o A{YH$
à‘mUmV H$m~©Zcm ñdV:‘Ü¶o gmR>dwZ R>odVmV.
Voìhm Hw$OVmV d Ë¶mVrc H$m~©ZS>m¶ Am³gmB©S>
~mhoa nS>Vmo.

‘mZd O§JcmMm Zme H$aÊ¶mgmR>r
‘w»¶V: O§JcmZm OmiwZ Q>mH$VmV. ¶m ‘wio
dmVmdaUmVrc H$m~©Z XmoZ àH$mao à^m{dV
H$aVmo. n[hco åhUOo nmiUo Ë¶m‘wio gmR>dwZ
Agcocm H$m~©Z CO2 énmV dmVmdaUmV gwQ>Vmo.
Xþgao åhUOo O{‘Zrg ewÜX H$aÊ¶m‘wio àH$me
g§íbofU {H«$¶oìXmao dmVmdaUmV A{YH$ à‘mUmV
AgUmam H$m~©ZS>m¶ Am³gmB©S> Xþa gmaë¶m
OmVmo.‘w»¶V: H$m~©Z S>m¶ Am³gmB©S> hm J«rZ
dm¶ w ({hadm dm¶ w) Amh o. ‘mZdmÀ¶m
H$m¶©H$ënm‘wio (hñVúmonm) dmVmdaUmÀ¶m  CO2

Mo n«‘mU dmT>Vo Voìhm J«rZ hmD$g Mm n[aUm‘
A{YH$ hmoVmo. d n¥Ïdrdarc CîUVm‘mZ dmT>Vo.

J«rZ hmD$g n[aUm‘J«rZ hmD$g n[aUm‘J«rZ hmD$g n[aUm‘J«rZ hmD$g n[aUm‘J«rZ hmD$g n[aUm‘
dZñnVr dmT>{dÊ¶mH$arVm H$mMm nmgwZ

V¶ma H$aÊ¶mV Amcoco N>moQ>o Ka åhUOoM J«rZ
hmD$g . dZñnVr gw¶©àH$me J«hU H$éZ gmR>dwZ
R>odÊ¶m‘wio CîUVm ~mhoa Z OmVm gwa{úmV
amhVo. Ë¶mM àH$mao H$mM J«rZ hmD$g ‘Yrc
CîUVog J«hZ H$aVo d gmR>dwZ R> odVo.
dmVmdaUmVrc CO, CO2 {‘WoZ, gmaIo dm¶w
nmÊ¶mMr dm’$ dmVmdaUmV {eaVm§Zm naV
CX^dUmè¶m CîUVog J«hZ H$aVmV. d gmR>dwZ
R>odVmV. ¶mgmaIo Z¡g[J©H$ J«rZ hmD$g dm¶w
n¥ÏdrÀ¶m g^modma EH$m Ym|JS>r à‘mUo PmHw$Z
amhVmV d n¥Ïdrg CîU R>odÊ¶mg ‘XV H$aVmV
n¥Ïdrdarc {Odamer OJÊ¶mH$arVm AZwHw$c

n[apñWVrg CËnÞ H$aVmV. Ago KS>co Zmhr
Va H$‘r Pmë¶mg YmoH$mM AgVmo. ¶m gmaIo
Z¡g{J©H$ (V¶ma) C~ XoUmao Ñ½drf¶m§Zm J«rZ
hmD$g n[aUm‘ åhUVmV.

gÜ¶m hr Z¡g{J©H$ C~ à{H«$¶m ’$ma
‘ma Imë¶m Jocr Amho. ‘mZdmÀ¶m {d{dY
H$m¶©H$ënm‘wio Ogo {ecmOmc Ordmí‘ B§YZmMm
OmiUo O§Jco VmoS>Uo, H$m~©ZS>m¶ Am³gmB©S> d
BVa J«rZ hmD$g dm¶w O‘m hmoV AmhoV. ¶m
n[aUm‘m‘wio CîUVm A{YH$ à‘mUmV O‘m hmoV
Amho. ¶m‘wio O{‘Zrda CîUVm dmT>V Amho.
Ë¶m‘wio n¥Ïdr CîU hmoVo d Ë¶m‘wio OmJ{VH$
Vmn‘mZ dmT> (Global Warming ) KS>Vo.

AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6
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AmVm Imcr {Xcoë¶m àíZm§Mr CÎmao Úm.
XmoÝhr W‘m©{‘Q>am§Zr EH$M CîUVm

‘mZ XmI{dco H$m? ZmhrVa H$moUVo
W‘m©{‘Q>a A{YH$ Cî‘mVm‘mZ Xe©{dVo?

XomÝhrhr W‘m©{‘Q>aZo XmI{dcoco
CîUVm‘mZ g‘mZ ZmhrV H$m? Vwåhr
gm§Jw eH$mc H$m¶?

Am³grOZ MH«$Am³grOZ MH«$Am³grOZ MH«$Am³grOZ MH«$Am³grOZ MH«$     (Oxygen
Cycle)

n¥Ïdrdarc Zm¶Q´>moOZ Z§Va A{YH$
à‘mUmV AgUmam dm¶w åhUOo Am°³grOZ
dmVmdaUmV gw‘mao 21% AUw énmV AgVmo.
O‘rZrMm daMm Wa Am³grOZ gå‘ocZ énmV
OmñV à‘mUmV AmT>iwZ ¶oVmo d dmVmdaUmV
H$m~©ZS>m¶ Am³gmB©S> À¶m énmV XoIrc
AgVmo.O{‘ZrÀ¶m daÀ¶m WamV cmoh Am³gmB©S
énmV gmnS>Vmo. H$m~m}ZoQ>, gë’o$Q>, Zm¶Q́>oQ> énmV
XoIrc AgVmo {Od AUw H$m~m}hm¶S´>Q>g, n«moQ>rZ
àWrZo d Ma~r ¶mV Am³grOZ à‘wI A§emÀ¶m
énmV AgVmo.

åhUOo g§nwU© n¥Ïdr d g‘wÐmda CîUVm dmT>Vo.
½cmo~c dm{‘©J ‘wio n¥Ïdr darc dmVmdaUmV
~Xc homVmo. {eVmoîU pñWVrV ~Xc hmoVmo.
Ë¶m‘wio g‘wÐmMr nmVir  A{YH$ à‘mUmV
dmT>Uo, A{YH$ dfm©nmV, nwa, XþîH$mi g§^m{dV
hmoVmV.

{eVmoîUpñWVrV ~Xc KS>ë¶mZ§Va Ë¶mMm
‘mZdmda àmUr O§Vwda H$em àH$maMm n[aUm‘
g§^m{dV hmoVmo? MMm© H$am d d{hV {chm?

CÔoe:CÔoe:CÔoe:CÔoe:CÔoe: CîUVm‘mZmda J«rZhmD$g À¶m
n[aUm‘mMo n[a{ecZ.

gm‘J«r:gm‘J«r:gm‘J«r:gm‘J«r:gm‘J«r: ßcm°ñQ>rH$ {e{e, EH$ {Iim,
XmoZ W‘m© {‘Q>a, dhr, noÝgrc

H¥$Vr: {Iù¶mÀ¶m ghmæ¶mZo ßcm°ñQ>rH$
{e{eÀ¶m darc ^mJmV {N>Ð H$am. nm{hë¶m
W‘m©{‘Q>acm Ë¶m {N>ÐmV Kmcm. {e{eÀ¶m
~mOwcm Xþgao W‘m©{‘Q>acm g‘mZ à‘mUmV gw¶©
àH$me {‘ioc ¶mMr H$miOr ¿¶m. 10
{‘ZrQ>rZ§Va XomÝhr W‘m©{‘Q>a‘Ü¶o XmI{dcoco
CîUVm‘mZ Z‘wX H$am. dhrV {chm EH$
{‘{ZQ>mZ§Va naV EH$Xm CîUVm‘mZ Z‘wX H$am.
¶màH$mao 2-3 doim CîUmVm‘mZmMr Zom§X H$am.

dmVmdaUmVrc Am°ŠgrOZ O2

AAAAAm°ŠgrOZm°ŠgrOZm°ŠgrOZm°ŠgrOZm°ŠgrOZ

MH« $MH« $MH« $MH« $MH« $àH$me g§ícofZ ídgZ

nmUr

g|Ðr` aoUw
C6H12O6

AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7

AmH¥$Vr - 8AmH¥$Vr - 8AmH¥$Vr - 8AmH¥$Vr - 8AmH¥$Vr - 8
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           Vwåhmcm ‘m{hV Amho H$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¶?
Amnë¶m ídgZmH$arV àmÊ¶m§À¶m ídgZm

H$arV Am³grOZMr ’$ma Amdí¶H$Vm Amho nU
O{‘ZrV OJUmao H$mhr à‘wI O§Vw Ogo ~°³Q>oar¶m
§¶m§À¶m H$arVm Am³grOZ {dfmar AUw Amho.
åhUwZM Am³grOZ AgUmè¶m n«XoemV ~°³Q>oar¶m
Zm¶Q´>moOZMr CÎnÎmr H$é eH$V ZmhrV.

Amnë¶m {OdZmH$arVm Am³grOZMr AË¶§V
Amdí¶H$Vm Amho. ídgZ {H«$¶oV Am³grOZ
KoD$Z dmVmdaUmV H$m~©Z S>m¶ Am³gmB©S> gmoS>Uo
¶mÛmao {ZgJm©V g‘mVmpñWVrg gwa{úmV R>odVo.
nmÊ¶mV {daKiwZ AgUmam Am³grOZ nmÊ¶mV
n[apñWVrZwgma Am³grOZ nmÊ¶mV {daKiVmo.
A{YH$ CîUVm‘mZ {dViÊ¶mg ‘XV H$arV
Zmhr. nmÊ¶mÀ¶m daÀ¶m n¥ð>^mJmda KS>Umao
AS>Wù¶m (turbulence) ‘wio Am³grOZ
nmÊ¶mV A{YH$ à‘mUmV {daKiVmo.

H$m~©Z nXmW© Hw$OÊ¶mgmR>r Am³grOZ
Mr ’$ma Amdí¶H$Vm Amho. g{OdmnmgwZ V¶ma
hmoUmè¶m Q>mH$mdw nXmW© {dKQrV hmoVmV. H$m
Va Ë¶mV dm¶w ghrV ~°³Q>oar¶m H$m~©Z ì¶W©
nXmW© pñWa Aem AH$m~©Z nXmWm©V ~XcÊ¶mg
Cn¶moJr AgVmo. EH$Xm gdmV ~°³Q>oar¶m§Zm
Amdí¶H$ Am³grOZ {‘imcm Zmhr Va A{YH$
à‘mUmV H$Mam Agë¶mg ~°³Q>oar¶m ‘aVmV
Ë¶m§À¶m H$m‘mg Vmo {Zdm©V ~°³Q>oar¶m (Am³grOZ
Amdí¶H$Vm ZgUmao ~°³Q> oar¶m) ho H$m¶©
KS>{dVmV. ho dm¶w ~°³Q>oar¶m ì¶W© nXmWmªZm
H2S hm¶S´>moOZ gë’$mB©S> d BVa {df nXmWm©V
~XcwZ XþJ©Y Agm dmg nga{dVmV.

nmÊ¶mVrc {Od {dKQ>Z nXmWm©Zm EH$
Img gw{MHo$ìXmao ì¶º$ H$aVmV Ë¶m gw{MHo$g
( “biological oxygen demand” (BOD),
Ordmg Amdí¶H$ Am°³grOZ åhUVmV. gdmV

~°³Q > oar¶m ì¶W© nXmWm ªZm gS>{dÊ¶mg,
Hw$O{dÊ¶mgmR>r Am³OrZÀ¶m g§nwU© n[a‘mUmg
BOD gw{MV H$aVo. ì¶W© nXmW© {dK{Q>V hmoD$Z
{daKicocm Am³grOZ Ë¶mg ¶mo½¶ n[a‘mUmV
Cn¶moJ Amcm Voìhm Am³grOZMr Amdí¶H$Vm
dmT>Vo åhUOo BOD dmT>Vo. åhUwZ nXmWmªZm
{dKQ>rV H$aÊ¶mMo Mm§Jco gwMH$ Amho.
MH«$ Am{U gmR>dUMH«$ Am{U gmR>dUMH«$ Am{U gmR>dUMH«$ Am{U gmR>dUMH«$ Am{U gmR>dU

 dmVmdaUmVrc Am³grOZ {d{dY à{H«$¶o
ìXmao OiÊ¶mg, ídmg{H«$¶og, Zm¶Q´>moOZ, cmoh
gmaIo Am³gmBS> V¶ma hmoÊ¶mgmR>r {d{Z¶moJmV
¶oVmo. dmVmdaUmV naV Am³grOZ àH$me
g§íbofU {H«$¶oìXmao åhUOo à‘wI Ord{H«$¶m ìXmaoM
{eaVmo.

AmoPmoZ Wa:AmoPmoZ Wa:AmoPmoZ Wa:AmoPmoZ Wa:AmoPmoZ Wa:
O‘rZrda dmVmdaU {d{dY WamV

{d^mOrV Amho. ImcÀ¶m Wamg Q>monmopñn¶a
O{‘ZrÀ¶m n¥ð>^mJmdéZ 10 {H$.‘r. C§Mrn¶ªV
ì¶mnrV Amho. ¶m Q>monmopñn¶a ‘Ü¶o ‘mZdmMo
gd© H$m¶©H$ën (hñVúmon) MmcV AgVmo. J«hmda
AgUmam gdm©V ‘moR>m EdaoñQ> nd©V 9 {H$.‘r.
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n¶ªV C§Mr ì¶mnrV Amho. Q´>monmopñn¶a Z§Va
ñQ´>mQ>mpñn¶a Wa AgVmo hm 10 {H$.‘r. nmgwZ
50 {H$.‘r. n¶ªV ngacm Amho. ñQ´>mn>mopñn¶a
À¶m ImcwZ {d‘mZm§Mr XiUdiU MmcV AgVo.
ñQ´>mQ>mopñn¶a‘Ü¶o OmñV à‘mUmV AmoPmoZ ¶wº$
dmVmdaU AgVo. O{‘ZrÀ¶m n¥ð>^mJmdéZ 15-
30 {H$.‘r. Xþan¶ªV ngéZ AgVmo. VrZ
Am³grOZ À¶m na‘mUw nmgwZ EH$ AmPmoZ Mm
AUw V¶ma hmoVmo. AmPmoZ {Zù¶m a§JmMm AgVmo.
d {Vd« Agm dmg Ë¶mcm AgVmo.

AmnU ídmg KoVmo Vmo gmYUmaU
Am³grOZ XmoZ na‘mUwMm V¶ma Pmcocm AgVmo.
Ë¶mcm a§J d dmg ZgVmo. gmYmaU Am³grOZ
noúmm AmoPmoZ ’$ma H$‘r à‘mUmV gmnS>Vmo. 10
{‘cr¶Z hdoÀ¶m AZw‘Ü¶o 2 {‘cr¶Z gmYmaU
Am³grOZ 10 {‘br¶Z n¡H$s 3 ’$º$ AmoPmoZ
AgVmo.

AmoPmoZ H$‘r à‘mUmV Agcm Var
dmVmdaUmV à‘wI nmÌ nmofrV H$aVmo. gw¶m©nmgwZ
¶oUmao à^m{dV d eº$snwU© àIa aoS>r¶oeZ
{H$aUm§Zm J«hU H$aVmV. Ë¶m§Zm O{‘Zrn¶ªV
nmohMw XoV ZmhrV AmoPmoZ Wa gw¶©àH$me
{H$aUmVrc A{V {ZccmohrV {H$aUm§Zm XoIrc
emofwU KoVmV. AVr {Zc cmohrV ‘mZdmda
AZoH$ {Od amerda ídmg hm{ZH$maH$ à^md
XmI{dVmV. Ë¶mVrc ‘w»¶ Ago {d{dY àH$maMo
M‘© H°$Ýga H$mhr {nH$m§Zm d H$mhr àH$maÀ¶m
g‘wX« {Odm§Zm ¶m‘wio hmZr hmoD$Z Vo Zð> hmoVmV.

Ho$ìhmVar ñQ́>mQ>mopñn¶a ‘Ü¶o AmoPmoZ AUw
gVV {Za§Va V¶ma homVmo d Zme hmoVmo VarnU
AmoPmoZMo nwU© n[a‘mU ‘mÌ pñWaM amhVo.
AmoPmoZ Wa H$‘r hmoUo:AmoPmoZ Wa H$‘r hmoUo:AmoPmoZ Wa H$‘r hmoUo:AmoPmoZ Wa H$‘r hmoUo:AmoPmoZ Wa H$‘r hmoUo:

H$mhr CÚmoJ Y§ÚmVrb à{H«$¶m {d{Z¶moJrH$
CËnmXZo ¶m ìXmao AmoPmoZ Wa H$‘r H$aUmao
nXmW© ~mhoa Q>mH$V AmhoV. ho nXmW© âbmoarZ
d ³cmoarZ  na‘mUw§Zm ñQ´>moQ>mopñn¶a WamV KoD$Z

¶ oV Amh o  V o  ¶ oW o
KS>Umè¶m amgm¶{ZH$
{H«$¶o ìXmao AmoPmoZWamg
Zï> H$arV AmhoV. ¶mg
à‘ wI CXmhaU
³cmoamoâcmoar H$m~©Z chloro fluorocarbons
(CFCs) ¶m§Mm OmñV à‘mUmV ao{’«$OaoQ>‘Ü¶o
d E¶a H§$S>reZa ì¶dñWoV Cn¶moJ H$aVmV.
ho gd© dm¶w dmVmdaUmVrc Vimer gmMVmV.
ho dm¶w {H«$¶m H$arV Zmhr åhUwZ nmdgmÀ¶m
nmÊ¶mV qH$dm ~’$m©V {daKiV ZhmrV. Z¡g{J©H$
hdm ¶mg ñQ´>mQ>mopñn¶a‘Ü¶oo KoD$Z OmVo. VoWo Vo
àmW{‘H$ {H«$¶m H$aUmè¶m dm¶w‘Ü¶o ~XcVmV.
¶mMo H$mhr dm¶w AmoPmoZ Wamg Zme H$arV
AmhoV. AmoPmoZ {N>Ð Iao {NÐ Zmhr. nU
A§Q>m{Q>©H$m àm§VmV Am{H©$Q>rH$ àm§V noúmm H$‘r
AmoPmoZ Agë¶mMo n[a{ecZmV Amco.

ao{’«$OoaoQ>a Am{U E¶a H§${S>íZa, Ordmí‘
B§YZ ¶m§À¶m dmnam‘wio dmVmdaUmMo Z¡g{J©H$
én ZîQ> hmoV Amho. ‘mVrÀ¶m ‘mR>mVrb nmUr
{nUo, PmS>mImbr {dlm§Vr KoUo, gm¶H$bMm dmna
¶m gma»¶m n¶m©daU ñZohr gd¶r>>§Mm dmna
H$amdm.

AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10

SCERT T
ELA

NGANA



Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmV\}$ ‘mo’$V {dVaU 2019-20 181

O{‘ZrÀ¶m daÀ¶m n¥ð>̂ mJmda {Od, ^m¡Jmo{cH$ d amgm¶{ZH$ à{H«$¶o ìXmao AUw qH$dm g§¶moJ
hmcMmc gw{MV H$aUmar gd© {dYmZo {‘iwZ {Od ^m¡Jmo{cH$ amgm¶{ZH$ MH«$ Ago åhUVmV.
g{Od Ë¶m§À¶m n¶m©daU ì¶dñWoV ñdV:MoM ñdV: d nañna {H«$¶m KS>dwZ KoVmV. Ë¶m§À¶m
n[agamV XoIrc {H«$¶m KSw>Z ñdV: à{V{Z{YËd KoD$Z AdU©ZmË‘H$ n«‘mUmg V¶ma H$éZ KoVmV.
n¶m©daU ì¶dñWoV ñdV:M nwZéËnVr H$éZ KoUmar g§nÎmr AgVmV. d A{YH$ à‘mUmV {d{dY
amgm¶{ZH$ AUwZm ^m¡{VH$ amgm¶{ZH$ énmV MH«$mV gmR>dwZ R>odÊ¶mÀ¶m ñWmZmV XoIrc AgVmV.
Ord ^m¡Jmo{cH$ amgm¶{ZH$ MH«$ {ZgJm©V g§p³cï> Ago AmhoV. d {Odmg Amdí¶H$ {d{dY
àH$maMo AUw (H$m~©Z Am³grOZ, Zm¶Q́>moO, ’$mñ’$ag, H°$c{e¶‘, nmoQ>°{e¶‘, gmoS>r¶‘ cmoh,
BË¶mXr) {Odì¶dñWoV ngaV AgVmV. ¶mV {Za{Zamio {Od, ^m¡Jmo{cH$ d amgm¶{ZH$ à{H«$¶m
KS>V AgVmV.
nmUr, Am³grOZ, H$m~©Z, Zm¶Q́>moOZ, {OdZmV AUw AmhoV Vo {Za§Va {ZgJm©V nwZaM{H«$¶ hmoV
AgVmV.
{S>Zm¶Q́>r{’$Ho$eZ åhUOo ~Xc ‘w»¶V: ~°³Q>oar¶m ‘wio O‘rZrVrc nmÊ¶mVrc Zm¶Q́>moOZ gå‘ocZo
Zm¶Q́>moOZ (N2) Zm¶Q́>moOZ Am³gmB©S> (N2O) dm¶w énmV ~XcwZ dmVmdaUmV {‘giVmV.

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¶?

_moZmo{Q´>¶c àmoQ>moH$moc _moZmo{Q´>¶c àmoQ>moH$moc _moZmo{Q´>¶c àmoQ>moH$moc _moZmo{Q´>¶c àmoQ>moH$moc _moZmo{Q´>¶c àmoQ>moH$moc (((((Montreal Protocol)))))

A§Q>m{Q>©µH$mda emoYwZ H$mT>Ê¶mV Amcoco AmoPmoZ {N>Ð AmoPmoZ Wamg Zï> H$aUmè¶m dm¶w§da
{Z¶§ÌU H$aÊ¶m H$arVm Cnm¶ {Xco AmhoV. A§emg AZwHw$c AmoPmoZ Wamg H$‘r H$aUmè¶m
nXmWm©da (Montreal Protocol) R>amd V¶ma H$aÊ¶mV Amco. ¶mda 1987 ‘Ü¶o 24 Xoem§Zr
hñVmúma Ho$co. 1989 ‘Ü¶o hm A§‘cmV Amcm. 120 Xoem§Zr Ë¶mg Ë¶mV XþéñVr Ho$cr. Iam CÔoe
(Vh) R>amd H$m¶ Va AmoPmoZ Wamg H$‘r H$aÊ¶mao nXmW© ³cmoamoâcmoamo H$m~©Z  CFC
(chlorofluorocarbons) ¶m§À¶m CËnmXZmVrc CËnÎmr d {d{Z¶moJmg ~§X H$aUo. àmoQ>moH$mc cm
naV ~XcÊ¶m H$arVm 1992 ‘Ü¶o H$mono‘ hoJZ ¶oWo g^m KoÊ¶mV Amcr. ¶m g^oV hcmoH$m~©Zc
CËnÎmrg ~§X H$aÊ¶mMm R>amd nmg Pmcm Var nU AmVmn¶ªV ¶mcúmm n¶ªV nmohMw eH$cmo Zmhr.

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

OcMH«$, hm¶S´>mocmOrH$ MH«$, Zm¶Q´>moOZ, {S>Zm¶Q´>r {’$Ho$eZ, H$m~©Z MH«$, MH«$,
Zm¶Q´>moOZ V¶mar, Zm¶Q´>mo{’$Ho$eZ, J«rZ hmD$g à^md, ½cmo~c dm‘uJ, A°{g{‘coeZ,

A‘mo{Z{’$Ho$eZ, Am³grOZ gm¶H$c, AmoPmoZ KQ>Zo, ‘moZmo{Q´>¶c àmoQ>moH$m°c

AAAAAmnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?mnU H$m¶ {eH$cmoV?
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(Biological oxygen demand) åhUOo AmdaUì¶ñWoV ì¶WmªÀ¶m {Od {dKQ>Zmg gw{MH$m
dmVmdaUmVrc J«rZhmD$g dm¶w (H$m~©ZS>m¶ Am³gmB©S>, {‘WoZ, nmÊ¶mMr dm’$ BË¶mXr) n¥Ïdrda
AgUmè¶m dmVmdaUmg CîU H$aVmV. Ë¶mgM "J«rZ hmD$g n[aUm‘' åhUVmV
~°³Q>oar¶m ‘wio A‘mo{Z¶m Zm¶Q́mOoZ d Zm¶Q́>oQ> énmV ~Xc Ê¶mÀ¶m {dYmZmg Zm¶Q́>r{’$Ho$eZ
åhUVmV.
dmVmdaUmVrc Zm¶Q́>moOZ d A‘mo{Z¶‘ d Zm¶Q́>oQ>g énmV ~XcÊ¶mg Zm¶Q́>moOZ ñWmnZm/
V¶mar åhUVmV. Zm¶Q́>moOZ ñWmnZm OmñVr à‘mUmV Zm¶Q́>oQ>g Am‘oZ{¶‘ A¶mZ énmV ~XcVmV
d ~°³Q>oar¶m ‘wio Zm¶Q́>oQ>g d Zm¶Q́>oQ> énmV ~XcVmV.
{Odmg Amdí¶H$, H$m~m}hm¶Ś>oQ>g, Ma~r, àmoQ>rZ, {dQ>°{‘Z, cdUo, cmoh, H°$c{e¶‘, ’$mñ’$ag
BË¶mXr nXmWm©g nmofHo$ åhUVmV.

1. {ZgJm©V {d{dY {Od ^m¡Jmo{cH$ amgm¶{ZH$ MH«$m§‘Ü¶o H$m¶ ’$aH$ Amho? (AS1)
2. AmoPmoZ Wam{df¶r Vwåhr H$moUVr ‘m[hVr KoVcmV? AmoPmoZ WamMr n«m‘w»¶Vm gm§Jm?
3. AmoPmoZ Wam {df¶r H$‘r H$aUmao ‘mZd hñVúmon H$moUVo? ñQ́>mQ>mopñn¶a ‘mZdmÀ¶m hñVúmonm‘wio

AmoPmoZ Wamg H$‘r hmoÊ¶mÀ¶m à{H«$¶oMo {ZdmaU H$aÊ¶mgmR>r AZwgarV à‘wI Cnm¶ H$moUVo?
4. {Od ^m¡Jmo{cH$ amgm¶{ZH$ MH«$o g‘Vwë¶ pñWVrV AmhoV H$em n«H$mao gm§Jw eH$Vmo? (AS1)

5. dZñnVr OrdZmV H$m~©Z S>m¶Am³gmB©S>Mo nmÌ H$moUVo? (AS6)

6. gamodamVrc gd© dZñnVr ‘¥V Pmco g‘Om Ë¶mMm à^md àmUr ‘mÌmda H$em àH$mao nS>oc? H$m? (AS2)

7. B§YZo OiUo emódoË¶m§Zm d n¶m©daUm d Ë¶m§Zm Am§XmocOrV H$m H$arV Amho? (AS6)

8. {Od ^m¡Jmo{cH$ amgm¶{ZH$ MH«o$ g‘Vwë¶ pñWVrg ‘mZd H$m¶© H$cmn H$em àH$maoH$ à^m{dV
H$arV AmhoV?

9. Oc g§McZ MH«$m (OcMH«$) g ‘mZd åhUwZ AmnU H$em àH$mao à^m{dV H$aVmV {chm?
10. Zm¶Q́>moOZ MH«$ CXmhaU KoD$Z g{Od d {ZOud A§e nañna EH$‘oH$m§da H$em àH$mao AmYmarV

AgVmV {d{daU Úm?
11. ""_mZdmÀ`m dmJÊ`mMm dmVmdaUmda à^md'' `m {df`mdarc X¡{ZH$mVrc coI Jmoim H$am.
12. J«rZ hmD$g B\o$ŠQ> Mm Vmn_mZmda H$gm à^md nS>Vmo? dU©Z H$am? (AS3)

13. Am°ŠgrOZ MH«$, Zm`Q́>moOZ MH«$ Am{U nmÊ`mMo MH«$ `m§Mm âcmo MmQ>© V`ma H$am? (AS5)

14. ½bmo~b dm{‘©§Jda H$m§hr Kmofdm³¶o {bhm? (AS6)

15. H$m~©ZMH«$, ObMH«$, Am³grOZ MH«$ ¶m§À¶m AmH¥$Ë¶m H$mT>m? (AS5)

Vw‘À¶m Aä¶mg dmT>dw ¶m.Vw‘À¶m Aä¶mg dmT>dw ¶m.Vw‘À¶m Aä¶mg dmT>dw ¶m.Vw‘À¶m Aä¶mg dmT>dw ¶m.Vw‘À¶m Aä¶mg dmT>dw ¶m.
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