
mís';
I;kt osQ fNYosQ dk vfHkjaftr] vLFkk;h vkjksi.k (ekmUV) rS;kj djuk vkSj bldh dksf'kdkvksa dk vè;;u
djuk A

fl¼kar
lHkh ltho dksf'kdkvksa osQ cus gksrs gSaA igys ls fon~;eku dksf'kdkvksa esa foHkktu gksus ls ubZ dksf'kdk,a
curh gSaA dksf'kdk thou dh ,d lajpukRed vkSj dk;kZRed bdkbZ gSA ikS/ksa dh dksf'kdkvksa esa ckáre~
n`<+ dksf'kdk fHkfÙk gksrh gS ftlosQ uhps dksf'kdk f>Yyh Hkh gksrh gS ;g dksf'kdk f>Yyh] dksf'kdk nzO;]
dksf'kdkax vkSj osQanzd dks pkjksa vksj ls ?ksjs jgrh gS A

vko';d lkexzh
,d I;kt 'kYd dan] LykbM] doj fLyisa] nks okWp Xykl] lwbZ] cz'k] iQksjlsIl] jstj CysM] la;qDr
lw{en'khZ] CykWfVax isij] esfFkyhu Cyw (;k lSizQsfuu) foy;u] fXyljhu] rFkk tyA

dk;Zfofèk
1- I;kt dk ,d ekaly 'kYd i.kZ ysa A blosQ nks VqdM+s dj nsa rFkk iQkWjlsIl dh lgk;rk ls i.kZ dh

Hkhrjh lrg ls lVh gqbZ iryh f>Yyhnkj Nhyu (peel) fudkysaA ;g ckáRoph; fNydk
(epidermal peel) gSA

2- ihy dks ty;qDr Xykl esa j[ksa vkSj blosQ NksVs&NksVs vk;rkdkj VqdM+s dj nsa A

iz;ksx 18

,dd II
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3- nwljs okp Xykl esa FkksM+k ty ysa vkSj mlesa 1 ;k 2 cw¡n esfFkyhu Cyw ;k lSÚsfuu feyk nsa vkSj
ihy dks blesa LFkkukarfjr djsa A ihy dks yxHkx 3 feuV rd blesa jgus nsa A vfrfjDr vfHkjatd
gVkus osQ fy, ihy dks ty esa Mkysa A

4- ,d lkiQ LykbM ysa A blosQ eè; esa ,d cw¡n fXyljhu Mkysa vkSj cz'k dh lgk;rk ls èkqyh vkSj
vfHkjaftr ihy blesa LFkkukarfjr djsa A

5- lqbZ dh lgk;rk ls /hjs&/hjs blosQ Åij ,d doj fLyi j[ksaA ok;q cqycqyksa dks blosQ vanj u
tkus nsa A

6- ,d CykWfVax isij dh lgk;rk ls doj fLyi osQ dksjksa ls vfrfjDr fXyljhu gVk nhft,A
7- LykbM dks lw{en'khZ osQ uhps j[kdj igys fuEu vkoèkZu esa vkSj fiQj mPp vkoèkZu esa voyksfdr djsaA
8- dksf'kdkvksa dk ,d lkiQ fp=k cuk,a tSlk fd vki lw{en'khZ esa ns[k jgs gSa A

 9- rkfydkuqlkj izs{k.k dj y{k.kksa dks fy[ksa A

fp=k 18-1 % (b)

I;kt dh ihy dk
vfHkjatu vkSj

vkjksi.k

izs{k.k

Øe la[;k y{k.k izs{k.k

1- dksf'kdkvksa dh vkd`fr xksykdkj@vaMkdkj@vk;rkdkj@oxkZdkj

2- dksf'kdkvksa dh O;oLFkk lagr@<hyk

3- varjkdksf'kdh; vodk'k mifLFkr@vuqifLFkr

4- osaQnzd mifLFkr@vuqifLFkr

5- dksf'kdk fHkfÙk mifLFkr@vuqifLFkr

6- dksf'kdk dk vfHkjaftr Hkkx dksf'kdk fHkfÙk@dksf'kdk&nzO;@jl/kuh

7- dksf'kdk dk vufHkjaftr Hkkx dksf'kdk fHkfÙk@dksf'kdk&nzO;@jl/kuh

fp=k 18-1 % (a)

I;kt&i.kZ ls
ckáRoph; ihy dks
gVkus dh fof/

fp=k 18-2 % I;kt ihy dh ckáRoph; dksf'kdk,a

dksf'kdk fHkfÙk

dksf'kdk nzO;

oasQnzd

dksf'kdk f>Yyh
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ifj.kke ,oa ifjppkZ
ihy dh dksf'kdk,a vkÑfr esa vk;rkdkj] lagr :i ls O;ofLFkr vkSj fcuk varjkdksf'kdh; vodk'k okyh
gksrh gSaA izR;sd dksf'kdk esa lqLi"V dksf'kdk fHkfÙk] ,d izeq[k oasQnzd vkSj ,d jlèkkuh gksrh gSA i.kZ dh
ckgjh lrg okyh dksf'kdkvksa dks ckáRopk dgrs gSaA

lko/kfu;k¡
• ihy dk vfHkjatu mfpr :i ls gksuk pkfg,A okp Xykl esa ty ysdj rFkk mlesa ihy dks èkksdj

vfrfjDr vfHkjatd dks gVk;k tk ldrk gSA

• ihy dks LykbM ij LFkkukarfjr djus osQ fy, cz'k dh enn Hkh yh tk,A

• doj fLyi j[krs le; è;ku j[kuk pkfg, fd ok;q esa cqycqys u vk tk,aA

iz'u
• dksf'kdk osQ lkis{k] dsanzd dk vkdkj D;k gS\

• dksf'kdk osQ fofHkUu vfHkjaftr Hkkxksa osQ uke crk,a\

• fuEu esa ls fo"ke dks vyx djsa%

(a) yod (plastid) (b) c̀gr jl/kfu;k¡

(c) dksf'kdk fHkfÙk (d) rkjd osaQnz

• fuEu eas ls I;kt ihy dk dkSu&lk fp=k lgh yscy fd;k gqvk gS\

(a) (b)

(d)(c)

oasQnzd

jlèkkuh

dksf'kdk fHkfÙk

dksf'kdk
f>Yyh

dksf'kdk fHkfÙk

dksf'kdk f>Yyh

oasQnzd

jlèkkuh

osaQnzd

dksf'kdk fHkfÙk

oasQnzd

dksf'kdk
f>Yyh

jlèkkuh

dksf'kdk
f>Yyh

dksf'kdk fHkfÙk

jlèkkuh
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mís';
ekuo osQ diksy dh midyk dksf'kdkvksa dk vLFkk;h vkjksi.k (ekmUV) rS;kj djuk vkSj blosQ fof'k"V
y{k.kksa (vfHky{k.kksa) dk vè;;u djukA

fl¼kar
ikS/ksa dh rjg ekuo lfgr lHkh izkf.k;ksa dk 'kjhj dksf'kdkvksa dk cuk gksrk gSA ikni dksf'kdk dh rjg
izkf.k;ksa (tarqvksa) dh dksf'kdkvksa esa dksf'kdk fHkfÙk ughaa gksrhA izkf.k dksf'kdkvksa dk ckáre~
vkoj.k dksf'kdk f>Yyh gksrk gSA dksf'kdk&nzO;] osQanzd vkSj vU; dksf'kdkaax (lsy vkxsZuYl) blosQ
vanj can gksrs gSaA izkf.k 'kjhj osQ vf/dka'k vaxksa vkSj xqgkvksa dk ckáre~ vkoj.k midyk Årdksa dk cuk
gksrk gSA

vko';d lkexzh
la;qDr lw{en'khZ] LykbM] esfFkyhu Cyw vfHkjatd] fXyljhu] doj&fLyi] ,d lkiQ&lqFkjk LiSpqyk ;k
VqFkfid] cz'k lwbZ] rFkk CykWfVax isij dk ,d VqdM+kA

dk;Zfofèk
1- LoPN ty (vyo.k ty) ls eq¡g dk iz{kkyu djsa A

2- lkiQ&lqFkjk LiSpqyk ;k VwFkfid dh lgk;rk ls /hjs&/hjs vius diksy osQ Hkhrjh Hkkx dks [kqjpsaA

3- ,d lkiQ LykbM ij ,d cw¡n ty ysa vkSj mlesa [kqjpk x;k inkFkZ j[ksaA

4- lwbZ dh lgk;rk ls [kqjps x, inkFkZ dks LykbM ij ,d&leku (le:ir%) iSQyk nsaA

5- blesa ,d cw¡n esfFkyhu Cyw vfHkjatd feyk,aA yxHkx 3 feuV ckn bl ij ,d cw¡n fXyljhu MkysaA

iz;ksx 19
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6- fXyljhu osQ Åij ,d lkiQ doj fLyi j[ksaA doj fLyi osQ dks.kksa ij ;fn vfrfjDr
fXyljhu gks rks mls CykWfVax isij dh lgk;rk ls gVk nsaA

7- LykbM dks lw{en'khZ osQ uhps j[kdj tk¡p djsaA (igys fuEu {kerk okys vkoèkZu ySal osQ
uhps vkSj fiQj mPp {kerk okys vkoèkZu ySal osQ uhps j[kdj)A

8- lw{en'khZ esa tks dksf'kdk,¡ utj vk jgh gSa mudk fp=k cuk,aA buosQ y{k.kksa dks ns[ksa vkSj
fy[ksaA

izs{k.k

Øe la[;k y{k.k izs{k.k

1- dksf'kdkvksa dh vkd`fr

2- O;oLFkk

3- varjkdksf'kdh; vodk'k

4- dksf'kdk&fHkfÙk mifLFkr@vuqifLFkr

5- dksf'kdk&f>Yyh mifLFkr@vuqifLFkr

6- dksf'kdk varoZLrq,¡ (duVsUV~l)

7- /kfu;k¡ (oSD;ksYl)

ifj.kke ,oa ifjppkZ
midyk dksf'kdk,¡ vko`Qfr esa NksVh] cgqdks.kh; vkSj ,d lrr Lrj osQ fuekZ.k gsrq lagr :i ls O;ofLFkr
gksrh gSa A tarq dksf'kdkvksa esa dksf'kdk fHkfÙk ugha gksrh A dksf'kdk f>Yyh ,d Li"V dsanzd vkSj ,d
/kuh dks ?ksjs jgrh gS A midyk Ård izkf.k;ksa (tarqvksa) vkSj euq"; osQ yxHkx lHkh va'kksa vkSj fofoèk
xqgkvksa dk ckáre~ vkoj.k dk fuekZ.k djrk gS A

lko/kfu;k¡
• diksy {kfrxzLr u gks vr% bUgsa /hjs&/hjs [kqjpuk pkfg,A

• LykbM osQ Åij lkexzh (inkFkZ) dks bl izdkj iSQyk,a ftlls fd bldk ,d iryk le:i Lrj cu
tk, A

• inkFkZ dks vfr vfHkjtau (;k vYi vfHkjatu) u djsaA

• è;ku j[ksa fd doj fLyi dk vkjksi.k djrs le; ok;q osQ cqycqys izos'k u djsaA

osaQnzd

dksf'kdkæO;

dksf'kdk f>Yyh

fp=k 19-1% oqQN diksy
dksf'kdk,¡
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f'k{kd osQ fy,
,sls vLFkk;h LykbM fuekZ.k esa dksf'kdk nzO;h; vax fn[kykbZ ugha iM+rs D;ksafd ;s dkiQh NksVs gksrs
gSa vkSj esfFkyhu Cyw ls vfHkjaftr ugha gksrs A

iz'u
• fuEu dks lgh vuqØe esa j[ksa&

(i) LykbM ij j[kh diksy dksf'kdkvksa ij fXyljhu dh cw¡n MkyukA

(ii) diksy osQ Hkhrjh (vkarfjd) Hkkx dks [kqjpuk A

(iii)esfFkyhu Cyw vfHkjatd feykuk A

(iv) inkFkZ osQ Åij doj fLyi j[kuk A

(a) i]ii] iii] iv _ (b) ii] i] iv ] iii; (c) iv] ii] iii] i] (d) ii] iii] i] iv.

• izkf.k&dksf'kdkvksa esa fuEu esa ls D;k vuqifLFkr gksrk gS\

(a) dksf'kdk f>Yyh (b) osaQnzd (U;wfDyvksyl) (c) dksf'kdk fHkfÙk (d) dksf'kdk&nzO;

• midyk dksf'kdk,¡ fuEu esa fdldk ,d mnkgj.k gS%

(a) 'kYdh midyk dksf'kdk,¡

(b) ?kukdkj midyk dksf'kdk,¡

(c) LraHkh (LraHkkdkj) midyk dksf'kdk,¡

(d) buesa ls lHkhA

• diksy midyk dksf'kdk,¡ lnSo ue D;ksa jgrh gSa\

• nks lajpukvksa osQ uke fy[ksa ftUgsa vki vfr mPp vko/Zd 'kfDr okys lw{en'khZ dk iz;ksx
djus ij gh diksy dksf'kdkvksa esa ns[krs gSa\
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mís';
ijklj.k dh ifj?kVuk dk vè;;uA

fl¼kar
izR;sd thfor dksf'kdk esa ,d vR;ar iryh] yphyh dksf'kdk f>Yyh gksrh gS ftls tho&nzO; f>Yyh
Hkh dgrs gSaA ;g f>Yyh dksf'kdk varoZLrqvksa dks cká okrkoj.k ls vyx djrh gS] ;g tarq dksf'kdkvksa
dh lcls Åijh ijr gSA ikni dksf'kdkvksa esa ;g f>Yyh] dksf'kdk fHkfÙk osQ uhps fLFkr jgrh gSA ;g
oj.kkRed :i ls ikjxE; gksrh gS D;ksafd ;g foyk;d v.kqvksa rFkk dqN pqus gq, foys; v.kqvksa dks gh
vius esa ls gksdj xqtjus nsrh gSA ;g ikjxE; f>Yyh tks vius esa ls gksdj lHkh izdkj osQ v.kqvksa dks xqtjus
nsrh gS] mlls fHkUu gksrh gSA ty vFkok foyk;d osQ v.kqvksa dh oj.kkRed :i ls ikjxE; f>Yyh osQ
vkj&ikj mPp lkanzrk osQ {ks=k ls fuEu lkanzrk {ks=k dh vksj xfr djuk ijklj.k (osmosis) dgykrk gSA
;g nks izdkj dk gksrk gS& var% ijklj.k rFkk cfg% ijklj.kA dksf'kdk esa ty dk izos'k var% ijklj.k
(endosmosis) gS] tcfd dksf'kdk ls ty dk ckgj dh vksj xfr djuk rFkk cká foy;u esa feyuk
cfg% ijklj.k (exosmosis) gSA var% ijklj.k dh ifj?kVuk rHkh laHko gS tc dksf'kdk dks vYiijklkjh
(hypotonic) foy;u esa j[kk tkrk gSA cfg% ijklj.k rHkh gksrk gS tc dksf'kdk dks vfrijklkjh
(hypertonic) foy;u esa j[kk tkrk gSA

vko';d lkexzh
nks dPps vaMs] ruq gkbMªksDyksfjd vEy] ued (vFkok phuh) dk ty esa yxHkx 25» lkanzrk dk
foy;u (bls izkIr djus osQ fy, 25 g ued vFkok phuh dks 100 mL ty esa ?kksfy,)] chdj rFkk
isVªhfM'kA

20iz;ksx
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dk;Zfofèk
1- nksuksa vaMksa osQ fNydksa (vaMdopksa) dks ?kksyus osQ fy, mUgsa nks vyx&vyx chdjksa esa j[ks gq,

ruq gkbMªksDyksfjd vEy esa MkysaA gkbMªksDyksfjd vEy esa vaMs osQ fNyosQ dk leLr oSQfY'k;e
DyksjkbM ?kqy tk,xk vkSj vaMk fNydkjfgr gks tk,xkA

2-  chdj ls lko/kuhiwoZd vEy dks fudkysa vkSj chdj esa gh vaMksa dks HkyhHkk¡fr ty ls /ks ysaA bl izfØ;k
dks rc rd nksgjkrs jgsa tc rd fd mlesa ls vEy iw.kZr% fudy u tkk,A

3- fNydkjfgr vaMksa dk fujh{k.k dhft,A nksuksa fNydk jfgr vaMksa dks nks vyx vyx chdjksa esa j[ksaA

4- igys chdj dks ty ls rFkk nwljs chdj dks lkafnzr yo.k (ued@phuh) ls Hkfj,A

5- iz;ksx dks yxHkx pkj ?kaVs osQ fy, NksM+ nsa rFkk nksuksa fNydkjfgr vaMksa dk ckjh ckjh ls fujh{k.k
dhft,A

izs{k.k
fNydkjfgr vaMksa dks Øe'k% ty rFkk lkafnzr yo.k foy;u esa j[kus ls iwoZ rFkk i'pkr~ fujh{k.k dhft,
rFkk fuEufyf[kr osQ mÙkj nhft,A

(i)  ty esa j[ks fNydkjfgr vaMs esa D;k ifjorZu gqvk\

(ii) yo.k (vFkok ued@phuh) osQ foy;u esa j[ks fNydkjfgr vaMs esa D;k ifjorZu gqvk\

ifj.kke
fNydkjfgr vaMk tc ty esa j[kk tkrk gS rc og iwQy tkrk gS D;ksafd vaMs ls ckgj ty v.kqvksa dh
lkanzrk vaMs osQ Hkhrjh ty osQ v.kqvksa dh lkanzrk dh rqyuk esa vf/d gSA ifj.kkeLo:i var% ijklj.k gksus
yxrk gS vkSj chdj ls ty vaMs esa izos'k dj tkrk gSA cfg% ijklj.k rHkh gksrk gS tc fNydk&jfgr vaMs
dks yo.kh; (ued@phuh) foy;u esa j[kk tkrk gSA fNydkjfgr vaMs ls ty ckgj fudydj yo.kh;
foy;u esa izos'k djrk gS rc ty dh gkfu osQ iQyLo:i vaMk fldqM+ tkrk gSA

lko/kfu;k¡
• fNydkjfgr vaMksa dks /ksrs le; vaMs dh f>Yyh dks {kfrxzLr gksus ls cpkus osQ fy, fo'ks"k

è;ku j[kuk pkfg,A

• osQoy ruq gkbMªksDyksfjd vEy dk gh iz;ksx djsa rkfd vaMs dh f>Yyh lqjf{kr jgs vkSj {kfrxzLr
u gksA
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iz'u
• var%ijklj.k rFkk cfg%ijklj.k esa D;k varj gksrk gS\

• D;k gksxk tc ,d fNydkjfgr vaMs dks ,d ,sls foy;u esa Mkyk tk, ftldh ijklj.k
lkanzrk mlosQ leku gks\

• vaMs dks tc ty esa j[kk x;k rc og D;ksa iwQy x;k\

• ijklj.k osQ nkSjku ty dh xfr blosQ vkj&ikj gksrh gS%

(a) dksf'kdk fHkfÙk (b) dksf'kdk f>Yyh

(c) dksf'kdk&nzO; (d) thonzO;

• thonzO; f>Yyh] tks oj.kkRed :i ls vius esa ls gksdj foyk;d v.kqvksa rFkk foys; v.kqvksa
dks gh xqtjus nsrh gS] og fuEu gS%

(a) ikjxE; f>Yyh (b) oj.kkRed ikjxE; f>Yyh

(c) vikjxE; f>Yyh (d) vèkZ&ikjxE; f>Yyh
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mís';
jksbvks (Rhoeo) vFkok VªSMsloSaQf'k;k (Tradescantia) dh iÙkh osQ ckáRoph; Nhyu esa thonzO;&dqapu
(Plasmolysis) dk vè;;uA

fl¼kar
thfor dksf'kdkvksa esa lkekU;r% i;kZIr ty jgrk gS ftl dkj.k os LiQhr (turgid) gksrs gSaA LiQhfr]
dksf'kdkvksa dk ,d egRoiw.kZ xq.k gS D;ksafd bl dkj.k dksf'kdk dks mldk vkdkj izkIr gksrk gSA tc LiQhr
dksf'kdk dks ued (vFkok phuh) osQ foy;u eas j[kk tkrk gS rc dksf'kdk ls ty fudydj
mldh f>Yyh osQ vkj&ikj gksrk gqvk oká foy;u esa izos'k dj tkrk gSA ifj.kkeLo:i] thonzO; dk
vk;ru ?kV tkrk gS rFkk dksf'kdk&f>Yyh floqQM+dj dksf'kdk fHkfÙk ls izFkd gks tkrh gS vkSj ogk¡
ij Li"V jaxghu LFkku cu tkrk gSA dksf'kdk osQ Hkhrj thonzO; dk bl izdkj floqQM+uk thonzO;&oqQapu
dgykrk gSA

vko';d lkexzh
la;qDr lw{en'khZ] jksbvks vFkok VªSMsloSaQf'k;k dh rkth rksM+h xbZ ifÙk;k¡] phuh (vFkok ued) dk ty esa
yxHkx 10» lkanz foy;u (bls izkIr djus osQ fy, 10g phuh dks 100 mL ty esa ?kksysa)] u;k js”kj
CysM] LykbM] doj fLyi] lwbZ] iQksjlsIl] cz'k rFkk CykWfVax isij dk ,d VqdM+kA

dk;Zfofèk
1- jksbvks vFkok VªSMsloSaQf'k;k dh iÙkh dhs fupyh ckáRopk ls ,d u;s jsT+kj CysM dh lgk;rk ls

rhu vFkok pkj NksVh&NksVh Nhyu fudkysaA

iz;ksx 21
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2- LykbM ij ty dh ,d cw¡n esa ,d Nhyu dks Mkysa vkSj ml ij doj fLyi j[k dj vkjksi.k
cuk,¡A vc lw{en'khZ dh fuEu vko/Zu {kerk esa bldk fujh{k.k djsaA cgqdks.kh; dksf'kdkvksa osQ
l?ku foU;kl dk voyksdu djsaA izR;sd dksf'kdk esa xqykch jax dk thonzO; fn[kkbZ nsxkA viuh
uksV cqd esa dqN dksf'kdkvksa dk LoPN vkjs[k [khafp, vkSj thonzO; }kjk <osQ {ks=k dks jaxhu ;k
'ksM dhft,A

3- yxHkx 25 dksf'kdkvksa dh fxurh djsa vkSj uksV djas fd buesa ls fdrus LiQhr rFkk fdrus
thonzO;oqaQfpr gSa A

4- doj fLyi gVk,aA phuh (vFkok ued) osQ foy;u dh yxHkx ik¡p cw¡nsa Nhyu ij MkyasA

5- ik¡p feuV i'pkr~ Nhyu osQ Åij doj fLyi j[ksaA doj fLyi j[kus ls LykbM ij foy;u dh
vfrfjDr ek=kk tks b/j&m/j ls fudyrh gS mls CykWfVax isij dh lgk;rk ls gVk ysaA LykbM ij
j[kh dksf'kdkvksa dks lw{en'khZ osQ vYi vko/Zu {kerk okys ySal dh lgk;rk ls iQksdl djosQ
mudk fujh{k.k dhft,A

6- vius fujh{k.kksa dks fy[ksaA dqN dksf'kdkvksa osQ vkjs[k cuk,a vkSj muesa mifLFkr xqykch jax osQ {ks=k
dks fp=k esa xgjk ('ksM) djsaA

7- yxHkx 25 dksf'kdkvksa dh fxurh djsa ,oa uksV djsa fd buesa fdruh dksf'kdk;sa LiQhr gSa vkSj fdruh
thonzO;oqQafpr gSaA

(a) (b)

fp=k 21-1 % (a) ,d lkekU; dksf'kdk (b) thonzO;oqaQfpr dksf'kdk

dksf'kdk fHkfÙk

dksf'kdk f>Yyh

izs{k.k
fxurh dh x;h dksf'kdkvksa Li+Qhr dksf'kdkvksa thonzO;oqaQfpr dksf'kdkvksa

dh la[;k dh la[;k dh la[;k

ty esa Nhyu

ued (vFkok phuh)
foy;u esa j[kh Nhyu
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ifj.kke ,oa ifjppkZ
fujh{k.kksa osQ vk/kj ij thonzO;oaqQpu osQ dkj.kksa dh foospuk ,oa fo'ys"k.k dhft,A

lkoèkkfu;k¡
• jksbvks] VSªMsloSaQf'k;k] dksfy;e vkfn osQ leku jaxhu ifÙk;ksa dks mi;ksx djosQ iz;ksx djsaA

• lkafnzr phuh (;k ued) osQ ?kksy dk mi;ksx djsaA

• lqfuf'pr djsa fd Nhyu iwjh rjg ls foy;u esa Mwc tk,A

f'k{kd osQ fy,
izk;ksfxd Nhyu esa dksf'kdkvksa ls ty ofg%ijklj.k uked izfozQ;k }kjk cká foy;u esa pyk tkrk
gS] okLro esa ;g izfozQ;k blfy, gksrh gS fd dksf'kdk jl] cká foy;u (ued@phuh) dh rqyuk
esa ruq foy;u gSA ifj.kkeLo:i cká foy;u dh vis{kk blesa ty v.kq vf/d gksrs gSaA dksf'kdk
osQ Hkhrj ty dh lkanzrk rFkk cká foy;u dh lkanzrk esa varj gksus osQ dkj.k ,d izdkj dh lkanzrk
izo.krk LFkkfir gks tkrh gSA bl izo.krk osQ dkj.k dksf'kdk ls ty fudydj cká foy;u dh vksj
xfr djrk gSA iQyr% dksf'kdk osQ Hkhrj tho&nzO; osQ vk;ru esa deh gks tkrh gSA vr% bUgha
dksf'kdkvksa esa xqykch jax floqQM+rk izrhr gksus yxrk gSA dksf'kdkvksa ls ty dh gkfu gksrh gS vkSj
thonzO; floqQM+rk gSA ;g ?kVuk thonzO;&oqaQpu dgykrh gS A

iz'u
• bl iz;ksx esa dksf'kdkvksa ls ckgj dh vksj D;k xfr djrk gS vkSj D;ksa\

• vU; dksf'kdk varoZLrq,a rFkk o.kZd] dksf'kdk ls ckgj dh vksj D;ksa ugha tkrs\

• thfor dksf'kdk,¡ lnSo Li+Qhr D;ksa gksrh gSa\

• D;k gksxk tc dksf'kdkvksa dks cgqr vf/d le; rd ued (vFkok phuh) osQ foy;u esa
j[kk tk;s\ O;k[;k dhft,A

• iz;ksx esa dksf'kdk jl rFkk foy;u (yo.k vFkok 'koZQjk) osQ eè; dkSu lk vfrijklkjh
foy;u gS\

• ;fn dksf'kdkvksa dks leijklkjh foy;u esa j[kk tk, rks D;k muesa thonzO;&oqaQpu mRiUu
gksxk\
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mís';
fdlh fn;s x;s [kk| izfrn'kZ esa LVkWpZ rFkk vjgj (rqvj) nky esa esVSfuy ;yks dh mifLFkr dk ijh{k.kA

fl¼kar
vk;ksMhu foy;u osQ mi;ksx }kjk fdlh fn;s x;s [kk| izfrn'kZ (ekuk fd vkyw) esa LVkWpZ dh mifLFkfr
tk¡ph tk ldrh gSA LVkWpZ dkcksZgkbMsªV inkFkZ gS tks vk;ksMhu foy;u osQ laioZQ esa vkus ij uhyk jax
n'kkZrk gSA

[kk| inkFkks± esa izk;% foÙkh; ykHk osQ dkj.k feykoV dh tkrh gSA mnkgj.k osQ fy,] vjgj (rwvj)
nky dks vifefJr djus osQ fy, esVSfuy ;yks dk iz;ksx gksrk gSA lkaæ gkbMªksDyksfjd vEy ls vfHkfØ;k
djus ij esVSfuy ;yks xqykch jax dk gks tkrk gS tcfd fcuk feykoV okyh nky osQ nkus bl ifjorZu
dks ugha n'kkZrs gSaA

vko';d lkexzh
vkyw] vjgj nky osQ oqQN nkus] vk;ksMhu foy;u] lkaæ gkbMªksDyksfjd vEy] ,d isVªhfM'k] ,d ij[kuyh]
pkowQ] rFkk ,d MªkijA

dk;Zfofèk
A. vkyw esa LVkWpZ dh mifLFkfr dk ijh{k.k

1- ,d vkyw dks fNyosQ lfgr lkiQ ikuh ls /ks;saA

2- isVªhfM'k esa vkyw dh ,d iryh iQk¡d (Lykbl) ysaA

3- vkyw dh iryh iQk¡d dh lrg ij vk;ksMhu foy;u dh oqQN cw¡nsa MkysaA

iz;ksx 22
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4- iQk¡d osQ ftl Hkkx ij vk;ksMhu foy;u dh cw¡nsa Mkyh x;h gSa] mlosQ jax esa vk;s ifjorZu dks
voyksfdr dhft,A

B. vjgj nky esa esVSfuy ;yks dh mifLFkfr dk ijh{k.k

1- ,d 'kq"d ij[kuyh esa vjgj nky osQ oqQN lw[ks izfrn'kZ nkus Mkfy,A

2- bu 'kq"d nkuksa ij Mªkij dh lgk;rk ls lkaæ gkbMªksDyksfjd vEy dh oqQN cw¡ns Mkfy,A

3- D;k vfHkfØ;k feJ.k dk jax ifjofrZr gksrk gS\

4- ijh{k.k esa fy;k x;k izfrn'kZ osQ feykoVh gksus ;k u gksus osQ ckjs esa fu"d"kZ fudkysaA

izs{k.k
(a) vk;ksMhu foy;u feykus ij vkyw dh iryh iQk¡d dk jax _____________ gks tkrk gSA

(b) vjgj nky dk fn;k x;k izfrn'kZ dk jax lkaæ gkbMªksDyksfjd vEy feykus ij _____________

gks tkrk gSA

ifj.kke ,oa ifjppkZ
isz{k.kksa osQ vk/kj ij (a) vkyw esa LVkWpZ dh mifLFkr rFkk (b) vjgj nky osQ feykoV gksus ;k u gksus dh
foospuk djsaA

f'k{kd osQ fy,
• pkoy] xsgw¡ vkfn osQ izfrn'kks± ij Hkh LVkWpZ ijh{k.k fd;k tk ldrk gSA

• gYnh ikmMj tSls vU; [kk| inkFkks± esa esVSfuy ;Ruks dh mifLFkfr dk ijh{k.k Hkh mQij nh x;h
fof/ }kjk fd;k tk ldrk gSA

 iz'u
• ikS/ksa eas Hkkstu fdl :i esa laxzfgr gksrk gS\

• vjgj nky esa lkekU; feykoV D;k gS\

• [kk| inkFkks± esa feykoV osQ D;k izHkko gSa\

• iqjkus vkyw dk Lokn ehBk D;ksa gks tkrk gS\

• [kk| inkFkks± esa feykoV osQ fy, dkSu&dkSu ls vifeJ.k inkFkks± dk iz;ksx gksrk gS\
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mís';
vLFkkbZ LykbM cukdj ikniksa esa e`nwrd (parenchyma) vkSj n`<+ksrd (sclerenchyma) Årdksa dk
vè;;u djuk A

fl¼kar
iq"ih ikni ewy] ruk] iq"i] iQy tSls fofHkUu Hkkxksa osQ cus gksrs gSaA vr% ;s lajpukRed :i ls tfVy gksrs
gSaA izR;sd Hkkx fofHkUu izdkj osQ Årdksa dk cuk gksrk gSA bl izdkj osQ Ård dh fof'k"V lajpuk gksrh
gS vkSj ;s fof'k"V dk;Z lEikfnr djrs gSaA ikni Ård lkekU;r% foHkT;ksrd (meristematic) vkSj
LFkkbZ Årdksa esa oxhZo`Qr fd, tkrs gSaA LFkkbZ Ård e`nwrd] 'ys"kksrd (collenchyma) vkSj n`<+ksrd tSls
lkèkkj.k LFkkbZ Ård gks ldrs gSaA tkbye vkSj Ýyks,e tfVy LFkkbZ Ård gSaA Årdksa osQ lajpukRed y{k.k
tSls fd fHkfÙk vfHky{k.k] dksf'kdk lkbt] vodksf'kdh; lkbt (lumen size) vkSj dksf'kdknzO;h varoZLrq,a
fofHkUu Årdksa esa fHkUu&fHkUu gksrh gSa A

vko';d lkexzh
'kkd (herb) dk dksey ruk (xqyesagnh@VªkbMSDl@fiVwfu;k@ mxk;k x;k dksbZ Hkh ltkoVh 'kkd vFkok oU;
ikni)] lSizQSfuu vfHkjatd (stain) foy;u] ruq fXyljhu] rus dh vuqizLFk dkV (transverse section)

dk pkVZ] la;qDr lw{en'khZ] js”kj CysM] LykbM] doj fLyi] cz'k] isVªh&fM'k] vkSj CykWfVax isij dk ,d
VqdM+kA

iz;ksx 23
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dk;Zfofèk
(d) vLFkk;h LykbM cukuk

1- Åij fn;s x, fdlh Hkh ikni dk dksey ruk dkVsa vkSj blosQ yxHkx
3 cm yEcs VqdM+s dkVdj ikuh esa j[ksaA

2- ,d VqdM+s dks vius ck,a gkFk osQ v¡xwBs vkSj rtZuh v¡xqyh osQ chp idM+sa
tSlk fd fp=k 23.1 (a) esa fn[kk;k x;k gS A

3- ,d xhys CysM dks rsth ls pykrs gq, rus osQ irys] lkcqr] xksy vuqizLFk
dkV dkVsa  ¹fp=k 23.1 (b) vkSj (c)ºA

4- bl izfozQ;k dks nksgjkrs gq, yxHkx 15 vuqizLFk dkV cuk,aA

5- bu dkVksa dks ikuh ls Hkjh isVªh&fM'k esa Mkysa A ,d iryh ikjn'khZ dkV NkaVsa
vkSj ,d LykbM ij ,d cw¡n ikuh j[kdj bl dkV dks czq'k dh lgk;rk ls
ml cw¡n ij j[ksaA dkV ij ruq lSizsQfuu ?kksy dh rhu cw¡nsa Mkysa vkSj yxHkx
ik¡p feuV rd ,sls gh jgus nsaA

6- vfrfjDr vfHkjatd dks lks[k ysaA vfHkjaftr dkV ij rhu cw¡nsa fXyljhu
MkysaA bl ij doj fLyi j[k nsaA lw{en'khZ fuEu vkoèkZu {kerk okys ysal
esa dkV dks ns[ksaA

7- vc dkV dks mPp vkoèkZu {kerk okys ysasl esa ns[ksa A vius izs{k.kksa dks
fy[ksa A

8- lcls ckgjh ijr ls 'kq: djrs gq, cká Ropk (epidermis)]
oYdqV (cortex) vkSj laoguh Årdksa (vascular tissue) dks igpkfu,
¹fp=k 23-3 (a) vkSj (b)º A ijrksa dh pkVZ esa fn, x, vkjs[k ls
rqyuk djsa A

9- ckáRopk ls 'kq: djrs gq, dksf'kdkvksa dh ijrksa esa fuEufyf[kr y{k.kksa dks  ns[ksa%
i)  dksf'kdk fHkfÙk iryh@eksVh
ii) foU;kl lagu <hyh
iii) dksf'kdk dk vkdkj òrkdkj@vaMkdkj@vk;rkdkj@cgqdks.kh;
iv) varjkdksf'kdh vodk'k mifLFkr@vuqifLFkr
 v) vodkf'kdk (lumen) NksVh@cM+h
    vFkkZr~ dksf'kdk xqfgdk

vi) osaQnzd mifLFkr@vuqifLFkr
vii) dksf'kdk fHkfÙk dk vfHkjatu xgjk vfHkjatu@ gYosQ rkSj ij vfHkjatu@vfHkjatu

ugha rFkk
viii) dksf'kdk nzO; mifLFkr@vuqifLFkr

10- vius izs{k.kksa dks lkj.khc¼ :i esa fy[ksa A

fp=k 23-1% (a) inkFkZ dks idM+us]
(b)jstj CysM dks
idM+uk] rFkk
(c) fdlh dkV dks
dkVus osQ  lgh rjhosQ

(a)

(b)

(c)
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(a) (b)

   fp=k 23-2 % (a) e`nwrd vkSj (b) n`<+ksrd

izs{k.k
y{k.k e`nwrd n`<+ksrd

i) dksf'kdk fHkfÙk

ii) O;oLFkk

iii) dksf'kdk dk vkdkj

iv) varjkdksf'kdh vodk'k

v) vodksf'kdk

vi) oasQnzd

vii) fHkfÙk dk vfHkjatu

viii) dksf'kdk nzO;

ifj.kke ,oa ifjppkZ
ikni Årdksa esa e`nwrd lcls vf/d ik;k tkrk gSA ruk] tM+] iÙkh] iQy vkSj cht esa bUgha dh cgqrk;r
gksrh gSA ;g Ård thfor dksf'kdkvksa dk cuk gksrk gS ftudk lkb”k] vkdkj] vkSj izdk;Z vusd gksrs gSaA
dksf'kdk,a ikni osQ 'kjhj dks ;kaf=kd lgkjk nsrh gSaA e`nwrd Hkkstu] gok vkSj ty osQ fy, HkaMkj.k Ård
dk dk;Z djrs gSaA n`<+ksrd dh dksf'kdk,a vR;f/d fyfXuu okyh gksrh gaS ftudh fHkfÙk;k¡ eksVh gksrh gSa
vkSj vodksf'kdk dk foyksiu (obliterate) dj nsrh gSa A vuqizLFk dkV esa dksf'kdk,a izk;% nh?kZ vkSj cgqHkqt
vkdkj dh gksrh gSaA ;s ikS/ksa dks lgkjk nsrh gSa vkSj ckáRopk osQ uhps rFkk laoguh iwy osQ pkjksa vksj
gksrs gSaA

varjkdksf'kdk
LFkku

vodksf'kdk

dksf'kdk fHkfÙk

dksf'kdk nzO;

osaQnzd
dksf'kdk fHkfÙk
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lko/kfu;k¡
• vuqizLFk dkV osQ fy, osQoy dksey rFkk 'kkdh; ruk gh pqusaA dBksj vkSj dk"Bh; ruk u ysaA

• bl ckr dk è;ku j[ksa fd dkV dkVrs le; v¡xqfy u dV tk,A

• ikni lkexzh vFkkZr~ rus vkSj dkVksa dks lnk ikuh esa j[ksaA

• ruq lSizsQfuu vfHkjatd foy;u dk mi;ksx djsaA

• tkbye dksf'kdk,a n`<+ksrd ls cgqr vf/d feyrh tqyrh gSa vkSj xyrh ls n`<+ksrd le>h tk
ldrh gSaA tkbye ges'kk laoguh iwy rd lhfer jgrk gS vkSj izk;% oYdqV ;k eTtk esa ugha
ik;k tkrk A

f'k{kd osQ fy,

e`nwrd vkSj n`<+ksrd dks igpkuus osQ fy, muosQ y{k.k uhps fn, x, gSa A

e`nwrd

• ikniksa esa izeq[k izdkj osQ Ård gSaA

• bldh dksf'kdk,a cgqr iryh fHkfÙk;ksa okyh gksrh gSa vkSj vkdkj esa òrkdkj] vk;rkdkj] vaMkdkj
;k cgqdks.kh; gksrh gSa tks vf/drj dksf'kdkvksa osQ chp varjkdks'kdh; vodk'kksa esa <hys&rkSj
ij O;ofLFkr jgrh gSaA dqN ikniksa esa varjkdks'kdh; vodk'k ugha gksrs vkSj dksf'kdk,a lagr :i
ls O;ofLFkr gksrh gSaA

• ;g thfor dksf'kdkvksa dk cuk gksrk gS ftuesa vkarfjd vodk'k (vodksf'kdk) cM+k gksrk gS A
mPp vkoèkZu {kerk okys lw{en'khZ ls ns[kus ij osaQnzd Hkh fn[kkbZ ns ldrk gS A

• ckáRopk] oYdqV vkSj eTtk vfuok;Z :i ls e`nwrd ls cus gksrs gSa A

n`<+ksrd

• budh dksf'kdk,a izk;% ckáRopk osQ uhps vFkok laoguh iwy osQ ,dne Åij gksrh gSa A

• dksf'kdkvksa dh fHkfÙk;ka cgqr eksVh gksrh gSa vkSj lSizsQfuu vfHkjatd ls xgjs yky jax dh gks
tkrh gSa A

• vodksf'kdk NksVs gksrs gSa vkSj buesa osaQnzd ugha gksrk (fp=k 25-3 (b))A

• dksf'kdk,a [kM+h dkV (vertical section) esa rks yach vkSj vuqizLFk dkV esa cgqdks.kh; gksrh
gSa tks lagr :i ls O;ofLFkr gksrh gSa vkSj buesa varjkdksf'kdh; vodk'k ugha gksrkA
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iz'u
• rus dh vuqizLFk dkV esa dkSu lk Ård vf/d LFkku ?ksjrk gSµ e`nwrd ;k n`<+ksrd\

• rus dh dkV dk :ijs[kh; vkjs[k cukb, vkSj ftu {ks=kksa esa e`nwrd vkSj n`<+ksrd fLFkr gSa mUgsa
fpfÉr dhft,A

• ifjiDo gks tkus ij fdl Ård esa e`r dksf'kdk,a gksrh gaS\

• n`<+ksrd osQ izeq[k dk;Z crk,a\

• fueXu tyksn~fHknksa (submerged hydrophytes) esa n`<+ksrd D;ksa ugha gksrk\

• vki ve:n] v¡xwj] osQyk tSls iQyksa dks nk¡r ls dkV ldrs gSa ysfdu ydM+h osQ VqdM+s dks
ughaA D;ksa\
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mís';
izkf.k;ksa esa jsf[kr is'kh js'ks vkSj raf=kdk js'ks dks igpkuuk A

fl¼kar
izk.kh dk 'kjhj leku dksf'kdkvksa osQ lewgksa ls cuk gksrk gSA ;s dksf'kdk;sa fof'k"V dk;Z djrh gSaA le:i
dksf'kdkvksa osQ ,sls lewgksa dks Ård dgrs gSaA Årdksa osQ pkj ewyHkwr izdkj gksrs gSa% midyk
(epithelial)] la;ksth (connective) ] is'kh; (muscular), rFkk raf=kdh; (neural)A ;s
Ård u osQoy lajpuk esa cfYd dk;ks± esa Hkh ,d nwljs ls fHkUu gksrs gSaA

vko';d lkexzh
js[kh; is'kh js'ks vkSj raf=kdk js'ks dh LFkk;h LykbMsa] jsf[kr is'kh js'kk vkSj raf=kdk dksf'kdk (neuron)

okys izk.kh Årdksa osQ pkVZ] vkSj la;qDr lw{en'khZ A

dk;Zfofèk
1- jsf[kr is'kh js'kk dh LFkk;h LykbM dks la;qDr lw{en'khZ osQ uhps j[ksaA

2- igys bldks de {kerk vkSj fiQj vf/d {kerk okys ysal ls voyksdu djsaA D;k vkidks ,d osQ
ckn ,d xgjs vkSj gYosQ cSaM (Øeokj) fn[kkbZ nsrs gSa\ D;k vkidks js'ks osQ lkFk&lkFk oqqQN osaQnzd
Hkh utj vkrs gSa?

iz;ksx 24
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3- pkVZ dh lgk;rk ls Årdksa dks igpkfu,A lw{en'khZ tSls Ård fn[kkbZ nsrs
gSa oSls vkjs[k cukb,A

4- vc jsf[kr is'kh js'kk dh LFkk;h LykbM dks gVkdj raf=kdk js'ks dh LFkk;h
LykbM jf[k,A pkVZ dh lgk;rk ls dksf'kdk osQ fofHkUu Hkkxksa dks igpku
dj vkjs[k cukb,A

izs{k.k
jsf[kr is'kh js'kk& mPp vko/Zu esa xgjs vkSj gYosQ cSaM ,d osQ ckn ,d
O;ofLFkr fn[kkbZ nsrs gSa (fp=k 24-1)A xgjs cSaM eksVs rarqvksa vkSj gYosQ cSaM
irys rarqvksa dks n'kkZrs gSaA js'kks a osQ lkFk&lkFk vusd osaQnzd Hkh fn[kkbZ nsrs
gSa tks vusd is'kh dksf'kdkvksa osQ lay;u dk ifj.kke gSA ,slh voLFkk dks
cgqosQanzdh (syncytium) dgrs gSaA Ård dh dksf'kdk,a yach] csyukdkj
(cylindrical) rFkk v'kkf[kr gksrh gaSA ;g dksf'kdk,a 'kqaMkdkj (tapering)

ugha gksrhaA

raf=kdk js'kk& mPp vko/Zu esa raf=kdk js'kk ,slh raf=kdk dksf'kdk,a n'kkZrs
gSa ftu osQ rhu Hkkx gksrs gSa% dksf'kdk dk;] nzqfedk,a (dendrites) vkSj
raf=kdk{k (axon)A raf=kdk{k osQ pkjksa vksj ekbfyu vkPNn (sheath) gks
Hkh ldrk gS vkSj ugha Hkh gks ldrk (fp=k 24-2)A

ifj.kke ,oa ifjppkZ
Ård fof'k"V vuqikr vkSj izfr:i esa laxfBr gksdj 'kjhj osQ fofHkUu vaxksa

dk fuekZ.k djrs gSaA 'kjhj osQ lHkh Hkkxksa dh xfr;ksa a vkSj xeu esa Hkh is'kh

Årdksa dh egRoiw.kZ Hkwfedk gSA blesa fofHkUu izdkj osQ is'kh js'ks gksrs gSa tSls

fd (i) jsf[kr] (ii) fpdus vkSj (iii) ân; is'kh js'ks (cardiac

muscle fibres)A jsf[kr is'kh js'ks gekjh bPNk (,sfPNd) osQ vuqlkj

dk;Z djrs gSa vkSj tc ge vR;f/d dk;Z djrs gSa rks Fkd tkrs gSaA fpdus

vkSj ân; is'kh js'kks a dk dk;Z gekjs fu;a=k.k (vuSfPNd) esa ugha gSA

raf=kdk Ård gekjs 'kjhj dh Hkhrjh vkSj ckgjh ifjfLFkfr;ksa osQ izfr

vuqfozQ;k'khyrk dks fu;af=kr djrk gSA raf=kdk ra=k dk dk;Z 'kjhj osQ fofHkUu

Hkkxksa osQ chp lapj.k gSA ;g U;wjku dk cuk gksrk gS tks vkosxksa (impulses)

dk izs"k.k djrs gSaA tho osQ raf=kdk Årdksa ls mldk raf=kdk ra=k curk gSA raf=kdk

ra=k (nervous system) esa efLr"d] es: jTtq (spinal cord) vkSj

fp=k 24-1 % jsf[kr is'kh js'kk

osaQæd
xgjs rFkk
gYosQ cSaM

fp=k 24.2 : (a) vekbfyy raf=kdk
js'kk_ (b) ekbfyr raf=kdk js'kk

(a)

osaQæd

æqfedk,¡raf=kdk{k

dksf'kdk dk;

lw=k;qXeu fljk

osaQæd

æqfedk,¡

dksf'kdk
dk;

raf=kdk{k

ekbfyu
vkPNn

(b)

lw=k;qXeu fljk
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raf=kdk,a 'kkfey gSaA raf=kdk&Ård raf=kdk dksf'kdkvksa dk cuk gksrk gSA ftuesa raf=kdk{k bu dksf'kdkvksa

dk Li"V vfHky{k.k gS tks vxyh dksf'kdk esa raf=kdk vkosx dks Hkstrk gS A

iz'u
• jsf[kr is'kh js'ks osQ y{k.k D;k gSa? gekjs 'kjhj esa ;s dgk¡ gksrs gSa\

• gekjs 'kjhj esa dadky isf'k;ksa osQ dk;Z crkb,\

• U;wjkWu osQ D;k y{k.k gSa\
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mís';
Likbjksxkbjk] ,sxSfjdl] ekWl] iQuZ] ikbul rFkk vkòrchth ikni osQ vfHky{k.kksa dk vè;;uA

fl¼kar
ge tkurs gSa fd fofHkUu oxksZ± osQ ikni fHkUu&fHkUu vfHky{k.k iznf'Zkr djrs gSa A FkSyksiQkbV] czk;ksiQkbV]
VSfjMksiQkbV] ftEuksLieZ] rFkk vkòrchth (,sfUtvksLieZ)] ikniksa osQ izeq[k ik¡p oxZ gSaA ;g oxhZdj.k eq[;r%
mudh dk;Z lajpuk rFkk tuu fof/;ksa ij vk/kfjr gSA FkSyksiQkbV dh lajpuk vR;Ur lk/kj.k gksrh gSA
tSls&tSls ge czk;ksiQkbV ikniksa ls mij dh vksj tkrs gSa ikni&dk; vf/d tfVy gksus yxrh gSa vkSj
,sfUtvksLieZ rd igq¡prs&igq¡prs og tfVyrk dh pje lhek ij igq¡p tkrh gSaA

vko';d lkexzh
Likbjksxkbjk dh LFkk;h LykbM] ,sxSfjdl] ekWl] iQuZ] ikbul rFkk ,fUtvksLieZ tSls fiVwfu;k] ckyle]
,SesjSUFkl] phuksiksfM;e] VªkbMSDl vFkok vU; LFkkuh; :i ls miyC/ ikniksa osQ uewus rFkk la;qDr
lw{en'khZA

dk;Zfofèk
1- lw{en'khZ osQ fuEu vko/Zd vfHkn`';d ysal osQ uhps Likbjksxkbjk dh LFkk;h LykbM j[kdj mldk

fujh{k.k djsa vkSj vius fujh{k.kksa dks fy[ksaA Likbjksxkbjk dk vkjs[k cukb, rFkk mlosQ fofHkUu Hkkxksa

dks vafdr dhft,A

2- blh izdkj ,sxSfjdl] ekWl] iQuZ] ikbul rFkk vko`rchth ikni dk fujh{k.k djsa rFkk mlosQ y{k.kksa
osQ ckjs esa fy[ksa vkSj muosQ vkjs[k Hkh [khapsaA

iz;ksx 25
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izs{k.k
Likbjksxkbjk rFkk ,sxSfjdl dk fujh{k.k djsa rFkk lkj.kh&1 esa buosQ y{k.kksa dks fy[ksaA vU; izk;ksfxd oLrqvksa
tSls ekWl] iQuZ] ikbul rFkk vko`rchft;ksa (,fUt;ksLieZ) osQ fy, lkj.kh&2 esa vius fujh{k.kksa dks fy[ksaA

lkj.kh 1& Likbjksxkbjk rFkk ,sxSfjdl ([kk| e'k:e) osQ lkekU; y{k.kksa dk fujh{k.k
Øe la- y{k.k Likbjksxkbjk ,sxSfjdl

1- ikni dk; dk lkbt

lw{en'khZ;@vlw{en'khZ; (LFkwyn'khZ;%)

2- ikni dk; dh izd`fr

FkSyl (vfoHkDr)@ewy] LrEHk rFkk

ifÙk;ksa esa foHkDr

3- FkSyl

rkarqd% 'kkf[kr@v'kkf[kr

4- LrEHk% mifLFkr@vuqifLFkr

5- ewy% mifLFkr@vuqifLFkr

6- iÙkh% mifLFkr@vuqifLFkr

7- ewyk;l% mifLFkr@vuqifLFkr

8- chtk.kq;qDr iQy&dk;% mifLFkr@vuqifLFkr

lkj.kh 2& ekWl] iQuZ] ikbul rFkk vko`rchth osQ lkekU; y{k.kksa dk fujh{k.k

Øe la- y{k.k ekWl iQuZ ikbul vko`rchth

(,fUt;ksLieZ)

1- ikni dk; dk vkdkj

lw{en'khZ;@vlw{en'khZ;

2- ikni dk; dh izd`fr

FkSyl (vfoHkDr)@ewy] LrEHk] rFkk

ifÙk;ksa esa foHkDr

3- LrEHk

i) mifLFkr@vuqifLFkr
ii) 'kkf[kr@v'kkf[kr

4- ewyk;l@ewy% mifLFkr@vuqifLFkr

5- iÙkh

i) lk/kj.k@la;qDr@lwbZ osQ vkdkj dh

ii) eè; f'kjk% mifLFkr@vuqifLFkr

iii) chtk.kq/kfu;k¡@lksjkbZ% mifLFkr@vuqifLFkr
6- 'akoqQ% mifLFkr@vuqifLFkr

7- iq"i% mifLFkr@vuqifLFkr

8- iQy% mifLFkr@vuqifLFkr

9- cht% mifLFkr@vuqifLFkr
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f'k{kd osQ fy,

lHkh uewuksa osQ lkekU; vfHky{k.k uhps fn;s x;s gSa rkfd budh igpku vki dj losQaA

Likbjksxkbjk (fp=k 25-1)

• iknidk; rkarqd] v'kkf[kr gksrh gS rFkk ;g csyukdkj dksf'kdkvksa dh cuh gksrh gSA ;g
dksf'kdk,a ,d nwljs osQ mij j[kh izrhr gksrh gSa A

• dkf'kdk,a yEch gksrh gSa vkSj mueas ,d ;k nks lfiZy@iQhrs osQ vkdkj osQ gfjryod ik, tkrs
gSaA

• izR;sd dksf'kdk esa ,d cM+k osaQnzd rFkk ,d jl/kuh gksrh gS A

,sxSfjdl (fp=k 25-2)

• ge lkekU;r% ,sxSfjdl osQ iQydk; dks ns[krs gSaA

• ;g LFkwyn'khZ rFkk ekaly gksrh gS A

• ifjiDo iQy dk;] ,d oàr rFkk ,d N=kd tSlh Vksihuqek jpuk (ikbyl) esa foHkDr jgrk
gSA

• oàr osQ vk/kj ij oyf;dk (annulus)  uked oy;kdkj f>Yyhuqek lajpuk tqM+h jgrh gSA

• uhps dh vksj Vksih ij fxYl ik;s tkrs gSaA bUgha fxYl esa chtk.kq gksrs gSa A

fp=k 25-2 % ,sxSfjdlfp=k 25-1 % Likbjksxkbjk

osaQnzd

gfjr yod

jlèkkuh

ikbyl

ca`r

oyf;dk
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ekWl (fp=k 25-3)

• FkSyl yxHkx 3 ls 5 cm yEck gksrk gS vkSj ;g osaQnzh; v{k] ifÙk;ksa rFkk ewy tSlh lajpukvksa
(ewyk;kl dgykrh gSa) esa foHkDr jgrk gSA

• osaQnzh; v{k lh/k] 'kkf[kr vFkok v'kkf[kr gksrk gSA

• LrEHk ij uUgha] piVh] gjh ifÙk;k¡ lfiZy :i ls foU;Lr jgrh gSa A

• ewyk;kl yEcs rFkk cgqiV;qDr gksrs gaS rFkk ;g osaQnzh; v{k osQ vk/kj ij yxs jgrs gSaA

iQuZ (fp=k 25-4)

• ikni dk; lqLi"V :i ls ewy] LrEHk rFkk ifÙk;ksa esa foHkDr gksrk gSA

• LrEHk NksVk] etcwr rFkk Hkwfexr gksrk gS A

• LrEHk ij mifLFkr viLFkkfud dfydkvksa ls cM+h rFkk la;qDr ifÙk;k¡ mRiUu gksrh gSaA i.kZd
vkdkj esa NksVs gksrs gSa vkSj jSfdl osQ nksuksa vksj foU;Lr jgrs gSaA

• LrEHk ij fLFkr izR;sd ioZlaf/ osQ uhps ls viLFkkfud ewyksa osQ xqPNs fudyrs gSaA

ikbul (fp=k 25-5)

• ikbul ,d izdkj dk o`{k gS ftlesa LrEHk] ifÙk;k¡ rFkk tM+sa ikbZ tkrh gSaA

• LrEHk dBksj] dk"Bh; vkSj 'kk[kke; gksrk gSA bldh 'kk[kkvksa ij 'kYdh; rFkk lqbZ osQ vkdkj
dh ifÙk;k¡ rFkk 'kadq ik;s tkrs gSaA

• uj rFkk eknk 'kaoqQ blosQ tuu vax gSaA

fp=k 25-3 % ekWl fp=k 25-4 % iQuZ

ewyk;kl

laiqV

osaQæh; v{k

iÙkhuqek
lajpuk

i.kZd

LrEHk
(jkb”kkse)

viLFkkfud
ewy

jSfdl
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• uj 'kaoqQ vkdkj esa NksVs rFkk eqyk;e rFkk eknk 'kaoqQ vkdkj esa cM+s vkSj ifjiDo gksus ij dk"Bh;
gks tkrs gSaA

vko`rchth ikni (fp=k 25-6)
• iknidk; ewy] LrEHk rFkk ifÙk;ksa esa foHkDr gksrk gSA
• LrEHk ij ioZ rFkk ioZlaf/;k¡ gksrh gSaA
• ioZlaf/;ksa ls ifÙk;k¡ gksrh gSaA
• ikniksa esa iq"i rFkk iQy mRiUu gksrs gSa
• tM+sa js'ksnkj (,dchti=kh ikniksa esa) vFkok ewlyk tM+sa (f}chti=kh ikniksa esa) gks ldrh gSa A

fp=k 25-5 % ikbul fp=k 25-6 % ,d vko`rchth

(a) uj 'kaoqQ (b) eknk 'kaoqQ

iz'u
• Likbjksxkbjk ikni dk jax gjk D;ksa gksrk gS?

• fdUgha nks dk;ks± osQ uke crkb, tks ewy rFkk ewy;kl nksuksa esa gh gksrs gkas?

• ikbul esa 'kaoqQ D;k fu:fir djrs gSa?

uj 'kaoqQ

lqbZ

i.kZ

LrEHk

ewy

iq"i

iQy
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mís';
fdlh iq"ih ikni dk ikniky;&i=k rS;kj djuk A

fl¼kar
ikniky;&i=k (Herbarium sheet) izk;% ouLifrfon~ n~okjk cuk, tkrs gSa vkSj rkRdkfyd lanHkZ osQ
fy, iz;ksx'kkyk eas Øec¼ :i ls lafpr fd, tkrs gSaA ;g fof'k"V yackbZ&pkSM+kbZ dh ,d eksVh liQsn
'khV gksrh gS ftl ij lq[kk, x, ikni uewus vkjksfir fd, tkrs gSaA vkjksfir uewus esa ifÙk;k¡] iq"i vkSj iQy
(oSdfYid) gksuk vko';d gS A ,d ikniky;&i=k ij osQoy ,d ikni uewuk vkjksfir fd;k tkrk gSA
dhV&xzlu (insect infestation) ls cpkus osQ fy, ikniky;&'khVksa dks lko/kuhiwoZd ifjjf{kr fd;k
tkrk gSA ikniky; esa ikniky;&i=k Øecn~èk :i ls ifjjf{kr gksrs gSa vkSj lanHkZ osQ fy, miyC/
gksrs gSa A

vko';d lkexzh
ifÙk;ksa vkSj iq"iksa lfgr ikS/s dh Vguh (20 & 25 cm yach) vFkok ikni uewuk] eksVh liQsn 'khV (xÙks
dh 'khV) ftldh yEckbZ pkSM+kbZ 40 x 20 cm gks] iqjkus v[kckj ;k lks[k&i=k vklatd (adhesive),

yach jLlh okyk {ks=kh nkcd ;k Hkkjh oLrq (tSls fd bZaV ;k fdrkc)] rFkk flykbZ dh lqbZ vkSj
/kxkA

dk;Zfofèk
1- ifÙk;ksa vkSj iwQyksa lfgr ,d ikS/k ;k Vguh ysa A

iz;ksx 26
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fp=k 26-1% fdlh ikniky;&i=k dk uewuk

ikni dk uke ---------------------------------------------------
laxzg LFkku --------------------------------------------------------
laxzg djus dh rkjh[k --------------------------------------
Nk=k dk uke ----------------------------------------------------
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2- bls v[kckj (vFkok lks[k&i=k) dh rg esa j[ksa vkSj ifÙk;ksa rFkk iq"iksa dks fcuk uqdlku igq¡pk,
vkjke ls iQSyk,aA

3- ,d iÙkh dks bl izdkj ?kqek,a fd bldh fupyh lrg (ventral surface) Åij dh vksj gks tk,A

4- v[kckj osQ nwljs vk/s Hkkx ls ikS/s dks <d nsa] ikniksa okyh dqN vkSj 'khVsa rFkk oqQN vkSj v[kckj
ysdj ,d osQ Åij ,d j[krs pysa vkSj dksbZ Hkkjh oLrq (bZaV ;k fdrkc) buosQ Åij j[k nsaA vxj
{ks=kh nkc (field press) miyC/ gks rks ftu v[kckjksa esa ikS/ksa osQ uewus j[ks x, gSa mlosQ Åij
{ks=kh nkcd j[kdj yach jLlh ls dldj ck¡/ nsaA

5- nwljs fnu ikS/ksa dks lw[ks v[kckjksa ij LFkkukarfjr dj nsa vkSj mijksDr pj.k pkj iqu% nksgjk,a A

6- bl izfØ;k dks ikni osQ lw[k tkus rd pkj&ik¡p ckj nksgjk,a A

7- rus] 'kk[kkvksa vkSj ifÙk;ksa ij FkksM+k&FkksM+k vklatd bl rjg yxk nsa fd os 'khV ij vkjksfir gks tk,a
tSlk fd fp=k 26-1 esa fn[kk;k x;k gS A

8- lqbZ /kxk dh lgk;rk ls Vguh ;k rus dks 'khV ij dqN txgksa ij ck¡èk nsa A

9- bl 'khV dks lw[ks v[kckj ;k lks[k&i=k esa j[ksa A v[kckj ij 2&3 ?kaVs osQ fy, Hkkjh oLrq j[ksa rkfd
lw[kk ikS/k xÙks dh 'khV ij fpid tk, A

10- nkfguh rjiQ 'khV osQ uhps dksus esa viuk uke] ikS/ks osQ laxzg dh rkjh[k vkSj ml LFkku dk uke
tgk¡ ls ikS/k fy;k gS fyf[k,A vc ikniky;&i=k rS;kj gS (fp=k 26-1)A

lko/kfu;k¡
• tyh; ikniksa] xwnsnkj vkSj dk¡Vksa okys ikS/ksa osQ ikniky;&i=k ugha cukrsA (D;ksa?)

• NksVh ifÙk;ksa vkSj iwQyksa okys ikni pquas D;ksafd mudh 'khV vklkuh ls cu tkrh gS A

• Hkkjh æO;eku ls nckus ls igys v[kckj osQ dkxt ij ikni osQ fofHkUu Hkkxksa dks cgqr lko/kuh
ls iQSyk,aA

• ikni ls lkjh ueh vkSj ikuh dks iwjh rjg nwj djosQ ikS/s osQ uewus dks vkjksfir djsa A

• ikniky;&i=k ij osQoy dqN gh txg ij vklatd dh FkksM+h gh ek=kk yxk,aA ikniky;&i=k ij ikSèks
dks fpidkus osQ fy, lsyksiQsu vklatd Vsi dk iz;ksx fcYdqy u djsa A

f'k{kd osQ fy,
• O;kolkf;d :i ls] ikniky; cukus okys ikS/ksa dks ikniky;&i=k ij vkjksfir djus ls igys

mUgsa 1» eDZ;wfjd DyksjkbM vFkok 4» iQWkesZfyu ls mipkfjr djrs gSaA ;g izfØ;k uewus dks
fo"kkDr djuk dgykrh gSA ;s jlk;u [krjukd gSa vkSj Nk=kksa dh vk;q dks è;ku esa j[krs gq, ;gk¡
nh xbZ izfØ;k esa bldk mYys[k ugha fd;k x;k gS A dhV osQ geys dks jksdus osQ fy, tgk¡
ikniky;&i=k j[ks tkrs gSa ogk¡ /wed vkSj uSÝFkyhu cky j[k nh tkrh gS A
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• Nk=kksa dks ;g lykg nh tk ldrh gS fd os fdUgh ik¡p jk"Vªh; vFkok varjjk"Vªh; ikniky;ksa
osQ ckjs esa lwpuk ,df=kr djsa A ;g Hkh lq>ko fn;k tk ldrk gS fd ;g lwpuk izkIr djus osQ
fy, baVjusV] if=kdk,a vFkok vU; lwpuk lzksrksa dk mi;ksx fd;k tk ldrk gSA

iz'u
• ikniky;&i=k osQ D;k ykHk gSa\

• ikniky;&i=k cukus osQ fy, tyh; ikS/s D;ksa mi;qDr ugha gSa\

• ikniky;&i=k ij vkjksfir djus ls iwoZ ikniksa dks eD;wZfjd DyksjkbM ;k iQkWesZfyu ls mipkfjr
D;ksa fd;k tkrk gS\

• ikniky; vkSj ikniky;&i=k esa D;k varj gS\
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mís';
oasQpqvk] frypV~Vk] vfLFk&ehu vkSj i{kh osQ y{k.kksa dk vè;;u djuk rFkk muosQ fp=k cukuk A

fl¼kar
izk.kh fofHkUu izdkj osQ vkokl vkSj i;kZoj.k osQ vuqlkj fofo/ izdkj ls vuqdwfyr gksrs gSaA vuqdwyu
lthoksa dk og lgt xq.k gS tks izkf.k;ksa dks fof'k"V vkoklksa esa jgus ;ksX; cukrk gSA ;g vuqdwyu thoksa
esa gq, dqN vkifjorZuksa (eksfMfiQosQ'ku) osQ dkj.k gksrk gS tks vkdkfjdh; (morphological)]
'kkjhfjd (anatomical) ,ao dkf;Zdh; (physiological) Lrj ij ns[ks tk ldrs gSa A bl iz;ksx
esa vè;;u gsrq pkj thoksa ij fopkj fd;k x;k gS A izR;sd tho osQ fy, muls lacafèkr iQkbye osQ
vfHky{k.kksa rFkk oqQN vuqowQyh y{k.kksa dk vè;;u fd;k x;k gSA lkFk gh ftl vkokl (;k i;kZoj.k)
esa os jgrs gSa muls Hkh rqyuk dh xbZ gSA

vko';d lkexzh
osaQpqvk] frypV~Vk] vfLFk&ehu vkSj fdlh e`r i{kh osQ ifjjf{kr uewus] vè;;u osQ fy, pqus x, izkf.k;ksa
osQ foLr`r fp=kksa dks n'kkZus okys pkVZ] vkSj ,d nLrh ysal (hand lens)A

dk;Zfofèk
1- fn, x, uewuksa dks ns[ksa vkSj izR;sd uewus osQ fy, ,d fof'k"V y{k.k] tks ml lewg (la?k@oxZ)

dk gks ftl lewg esa og izk.kh vkrk gS] fyf[k,A

2- izR;sd uewus dk mlosQ vkokl ls tqM+k gqvk ,d vuqdwyh y{k.k fyf[k,A

iz;ksx 27
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3- fn;s x;s pkVks± dk mi;ksx djrs gq, uewuksa osQ fp=k cuk,aA ftu thoksa dks vki ns[k jgs gSa muosQ
fofo/ Hkkxksa (vaxksa) dh igpku djsa A

izs{k.k
rkfydk 1

Øe la[;k tho la?k@oxZ la?k osQ izsf{kr vuqdwyh vkokl
izsf{kr y{k.k y{k.k

1- osaQpqvk

2-    frypV~Vk

3-    vfLFk&ehu

4-    i{kh

vius izs{k.kksa osQ vk/kj ij uewuksa osQ dqN vkSj y{k.k (izR;sd uewus osQ fy, de&ls&de ik¡p y{k.k) fy[ksaA

rkfydk 2

Øe la[;k osaQpqvk frypV~Vk vfLFk&ehu i{kh

1.

2.

3.

4.

5.

f'k{kd osQ fy,

vklkuh ls igpkuus osQ fy, la?k (;k oxZ) osQ dqN vfHky{k.k vkSj thoksa osQ vuqdwyh y{k.k fn,
tk jgs gSa A

• osaQpqvk (la?k&,susfyMk)
la?k osQ fof'k"V y{k.k µ 'kjhj dh lrg ij Li"V oy;kdkj [kaM ;k fo[kaM (metameres)
gksrs gSa_ 'kjhj foHksfnr ugha gksrs A
vuqdwyh y{k.k µ ue vkSj 'ys"eh Ropk] i;kZf.kdk (clitellum) mifLFkr (14&17 fo[kaMh;
[kaMksa dk tqM+k gksuk)A
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• frypV~Vk (la?k% vkFkzksiksMk] oxZ% bUlsDVk)

oxZ dk fof'k"V y{k.k µ [kaM;qDr 'kjhj rhu tksM+s ikn lfgr lafèkr mikax (jointed

appandages)A

vuqdwyh y{k.k% jkf=kpj LoHkko] dkbfVuh miRopk ls vkPNkfnr@<dk gqvk 'kjhj ftlls gksdj
ty vk&tk u losQ] 'olu osQ fy, 'kjhj osQ ik'oZ Hkkx esa 'okl&ja/zksa (spiracles) dk gksukA

• vfLFk&ehu ¹la?k% dkWMsZVk] oxZ% filht (eRL; oxZº

la?k dk fof'k"V y{k.k µ i`"BjTtqd (notochord) mifLFkr] oxZ dk fof'k"V y{k.k%
izPNn (operculum) }kjk <dk gqvk pkj tksM+s fxYl rFkk fiQu~l dk gksukA

vuqdwyh y{k.k µ buosQ 'kjhj lqizokgh gksrs gSa rkfd bUgsa ty esa rSjus esa de&ls&de izfrjks/
dk lkeuk djuk iM+sA ok;q FkSyh ekStwn gksus osQ dkj.k mRiYkkodrk esa enn feyrh gSA

• i{kh (la?k% dkMsZVk] oxZ% ,oht)

la?k dk fof'k"V y{k.k µ i`"B&jTtqd dk gksukA

oxZ dk fof'k"V y{k.k µ vxzikn vkifjofrZr gksdj ia[k cu tkukA

vuqdwyh y{k.k µ ukSdkdkj 'kjhj] fiPNksa dh ekStwnxh] vfLFk;k¡ [kks[kyh gksrh gSa vkSj buesa
ok;q xqfgdk,a gksrh gSa (æO;eku dks de djus osQ fy,)A

fp=k 27.1: (a) osaQpqvk, (b) frypV~Vk; (c) vfLFk&ehu; rFkk (d) i{kh

(a)

(d)(c)

(b)

i;kZf.kdk

fo[kaM rhu tksM+s ikn

ia[kizPNn
ia[k
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vuqiz;ksx

• osaQpqvksa dks o`Q"kdksa dk fe=k dgk tkrk gS D;ksafd ;s e`nk dh moZjrk c<+kus dk dk;Z djrs gSa A
tSls&tSls ;s fcy cukrs gSa] e`nk esa izos'k djrs gSa] oSls&oSls e`nk osQ lkFk&lkFk blesa ekStwn tSo
inkFkksZ± dk varxzZg.k djrs tkrs gSa vkSj fiQj mlh e`nk dk mRltZu djrs gSa A blls mRlftZr e`nk
dkLV osQ :i esa Åij vk tkrh gS] bl otg ls ;g e`nk gYdh <hyh gks tkrh gSA osaQpqvksa }kjk
rS;kj oehZdEiksLV] tks [kkn osQ :i esa iz;ksx gksrk gS] feêðh dh moZjrk dks c<+krk gSA

iz'u
• osaQpqvk] frypV~Vk] vfLFk&ehu vkSj i{kh osQ la?kksa dk uke crk,a\

• vuqdwyu D;k gS\

• osaQpq, osQ 'kjhj osQ fdu [kaMks esa i;kZf.kdk gksrh gS\

• fdl izdkj frypV~Vk fofHkUu izdkj osQ vkoklksa osQ fy, vius dks vuqowQfyr djrk gS\

• lqizokgh 'kjhj vkSj ok;q&FkSyh dh ekStwnxh osQ vykok vfLFk&ehu osQ nks vuqowQyh y{k.kksa dks
crk,a\

• fiPN] if{k;ksa osQ vuqowQyh y{k.k gSaA ;s fdl izdkj if{k;ksa dh lgk;rk djrs gSa\
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mís';
,dchti=kh rFkk f}chti=kh ikniksa osQ cká y{k.kksa dh rqyuk djuk A

fl¼kar
vkòÙkchth (angiosperms) vFkok iq"ih; ikni i`Foh ij lcls vf/d ik;s tkus okys ikni gSaA ;g
nks eq[; oxksZa ,dchti=kh (monocot) rFkk f}chti=kh (dicot) esa gksrs gSaA tSlk fd uke ls Li"V gS
,dchti=kh ikniksa osQ chtksa esa ,d chti=k rFkk f}chti=kh esa nks chti=k gksrs gSaA bl eq[; varj osQ
vfrfjDr buosQ vkdkfjdh; rFkk 'kjhjh; y{k.kksa esa Hkh vU; fopkj.kh; varj ik;s tkrs gSaA bu y{k.kksa dh
lgk;rk ls Hkys gh buesa cht miyC/ u gkas vkSj ge chti=kksa dh la[;k u fxu ik;sa fiQj Hkh ,dchti=kh
rFkk f}chti=kh ikniksa osQ eè; varj dj ldrs gSaA bl iz;ksx dh lgk;rk ls ge ,dchti=kh rFkk
f}chti=kh ikniksa osQ cká y{k.kksa dh rqyuk djsaxs A

vko';d lkexzh
fgfcLdl] xqykc] fiVwfu;k] eVj rFkk ?kkl] eDdk] ckal] fyyh] DyksjksiQkbVe vkfn ikS/ksa esa ls ,d vFkok
dksbZ 'kksHkkdkjh 'kkdh; ikni ftlesa iq"i rFkk iQy yxs gksa] lk/kj.k vFkok foPNsnu lw{en'khZ] ,d
gLrysUl] LykbM] dcjfLyi rFkk ,d js”kj CysMA

dk;Zfofèk
1- nh xbZ mi;ZqDr lwph esa ls ,d f}chti=kh rFkk ,d ,dchti=kh ikni ftlesa tM+sa] ifÙk;k¡] iq"i

rFkk iQy yxs gksa] dk p;u dhft,A

iz;ksx 28
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2- rus] iÙkh] tM+] iq"i rFkk cht osQ cká y{k.kksa esa ik;s tkus okys Hksnksa dk fujh{k.k dhft,A ewy
ra=k osQ vè;;u osQ fy, tM+ksa dks lko/kuhiwoZd /ksb, vkSj mUgsa ,d cM+s dkxt ij iSQykdj j[k
nhft, rFkk budh izo`Qfr dk vè;;u dhft,A

3- ifÙk;ksa esa fo'ks"kdj muosQ vkdkj rFkk f'kjkfoU;kl dk vè;;u dhft,A

4- iq"iksa dk lko/kuhiwoZd fujh{k.k djsa rFkk fofHkUu Hkkxksa (vaxksa) dh igpku djasA iq"i esa ckány]
ny rFkk iqaosQlj dh la[;kvksa dh x.kuk djasA vaMk'k; dh vuqizLFk dkV dk vè;;u djsa vkSj
vaMiksa (carpals) dh la[;k dh x.kuk djsaA

5- cht&vkoj.k dks gVk,a rFkk chti=kksa dh la[;k dh x.kuk dhft,A

6- vius izs{k.kksa dks fy[ksaA vkius ftu&ftu Hkkxksa dk vè;;u fd;k gS] mu lHkh dk fp=k cukb,A

fp=k 28-1 % (a) ,dchti=kh ikni rFkk (b) f}chti=kh ikni

(a) (b)

fp=k 28-2% (a) ,dchti=kh ikni dh iÙkh lekukarj f'kjk foU;kl iznf'kZr djrh gqbZ

         (b) f}chti=kh ikni dh iÙkh tkfydk :ih f'kjkfoU;kl iznf'kZr djrh gqbZ

(a) (b)
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(b)

fp=k 28-3% (a) ,dchti=kh ikni dk iq"i rFkk (b) f}chti=kh ikni dk iq"i

fp=k 28-4 % vaMk'k; dh vuqizLFk dkV (a) f}vaMih (b) f=kvaMih

(a)

(b)(a)

chtkaM

fp=k 28-5% (a) ,dchti=k okyk cht rFkk (b) f}chti=k okyk cht

(b)(a)

chti=k
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izs{k.k
dqN egRoiw.kZ y{k.k ftuosQ dkj.k ge ,dchti=kh rFkk f}chti=kh ikniksa dks ,d nwljs ls vyx dj
ldrs gSa (bu y{k.kksa dks fuEufyf[kr lkj.kh esa lwphc¼ fd;k x;k gS)µ

Øe la[;k y{k.k  ,dchti=kh ikni f}chti=kh ikni

1- tM+sa% js'ksnkj@ewlyk tM+sa

2- iÙkh dk vkdkj% piVk@ladh.kZ

3- iÙkh dk f'kjk foU;kl% lekukarj@tkfydke;

4- iq"ih; Hkkx% rhu vFkok ik¡p dh xq.kk esa

5- cká ny% la[;k rFkk jax

6- ny% la[;k rFkk jax

7- iqaosQlj% la[;k

8- L=khosQlj% vaMiksa dh la[;k

9- chti=k% ,d vFkok nks A

ifj.kke ,oa ifjppkZ
• vè;;u ls Kkr gksrk gS fd ,dchti=kh rFkk f}chti=kh ikniksa osQ eè; cgqr Hksn gksrs gSa A ;g fof'k"V

y{k.k bUgha oxks± osQ vU; ikniksa esa Hkh ns[ks tkrs gSaA

iz'u
• js'ksnkj ewy ra=k rFkk ewlyk tM+ ra=k osQ eè; ik;s tkus okys Hksnksa dks ge fdl izdkj vyx

djsaxs\

• ,d ikS/k ftldh ifÙk;k¡ tkfydke; f'kjkfoU;kl okyh rFkk mlosQ iq"ih; Hkkxksas esa 5 cká
ny] 5 ny] 5 iqaosQlj rFkk 5 L=khosQlj gSa] vki bl ikS/s dks vko`Ùkchth osQ fdl oxZ osQ
varxZr j[ksaxs\ dkj.k lfgr mÙkj nhft,\

• ikni osQ nks y{k.kksa osQ uke fy[ksa ftudk fujh{k.k djosQ mls ,dchti=kh vFkok f}chti=kh
ikni osQ oxZ esa j[k losaQ\

• D;k lHkh iq"iksa esa lHkh iq"ih; vax ik;s tkrs gSa\ Nkuchu vFkok [kkst dhft,A
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mís';
ePNj osQ thou&pØ dk vè;;uA

fl¼kar
ePNj dk thou&pØ dbZ pj.kksa ls xqtjrk gSA izR;sd pj.k vkdkfjdh; :i ls fHkUu gksrk gSA ;gk¡
rd fd muosQ vkokl Hkh fHkUu&fHkUu gksrs gSaA izkS<+ pj.k ok;oh; gksrk gS vkSj izkjafHkd pj.k tyh;
gksrk gSA oSls rks ePNjksa dh dbZ Lih'kht+ gSa ysfdu mudk thou pØ deksos'k ,d tSls y{k.kksa okyk
gksrk gSA

vko';d lkexzh
ePNj dk thou pØ ;k thou pØ osQ pj.kksa dks n'kkZus okyk pkVZ] laxzgky; uewuk] LFkk;h LykbM vkSj
la;qDr lw{en'khZA

dk;Zfofèk
1- pkVZ dks è;ku iwoZd ns[ksa vkSj thou pØ osQ fofHkUu pj.kksa dks uksV djsa A

2- izR;sd pj.k osQ vfHky{k.kksa dk Lej.k@ppkZ djsa A

3- lHkh pj.kksa dk fp=k cuk,aA

4- ifjjf{kr uewus dks ns[ksa rFkk pj.kksa osQ uke crkb,A

iz;ksx 29
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ifjppkZ
ePNj dh fofo/ Lih'kht vius vaMs #¼ tyk'k;ksa (ftu tyk'k;ksa esa ty #dk jgrk gSA) tSls
rky&ryS;k] ukfy;ksa] ey&dqaMksa] >hyksa] vkfn esa nsrs gSaA #¼ ty;qDr fdlh Hkh ik=k esa ePNjksa osQ iztuu
dh laHkkouk c<+ tkrh gSA

oqQN gh ?kaVksa esa vaMksa ls fMEHkd LiQqfVr gksrs gSa vkSj ;s lM+s&xys ({k;dkjh) ikni inkFkZ [kkuk 'kq:
dj nsrs gSaA ;s ty dh lrg ij rSjrs gSa vkSj ,d fof'k"V lkbiQu uyh osQ ekè;e ls lk¡l ysrs gSaA fMEHkd
voLFkk dqN gh fnuksa dh gksrh gS ftl nkSjku Ropk dh dbZ ijrsa >M+ tkrh gSaA ;g voLFkk dqN fnuksa ls
ysdj dbZ lIrkg rd gksrh gSA fMEHkdkoLFkk osQ ckn dksf'kr (I;wik) voLFkk gksrh gSA

I;wik Hkkstu ugha djrk ysfdu /hjs&/hjs dk;karfjr (metamorphose) ;k ifjofrZr gksdj izkS<+
cu tkrk gSA I;wik voLFkk oqQN fnuksa rd jgrh gS vkSj blosQ ckn I;wik ls izkS<+ ePNj curk gSA izkS<+ cudj
mM+us ls iwoZ ;g dqN fnuksa rd foJke djrk gS ftl nkSjku bldh cká mi&Ropk (cuticle) dBksj gks
tkrh gSA

,d lIrkg osQ ckn izkS<+ eknk ePNj ijiks"kh ryk'kus yxrh gSA vkerkSj ij ;g #f/j dk Hk{k.k djrh
gS ftlesa izksVhu dkiQh ek=kk esa gksrk gS vkSj tks u, vaM lewgksa osQ cuus esa enn djrk gSA vaMs ty dh
lrg ij ;k blosQ utnhd fn, tkrs gSaA uj ePNj dks Hkkstu gsrq #f/j Hkkstu dh vko';drk ugha gksrh
cfYd ;g 'kdZjk Hkkstu pkgrk gS ftls ;g ikS/ksa osQ edjan ls izkIr djrk gSA izkS<+ eknk #f/j Hkkstu osQ
vykok edjan Hkh [kkrh gSA izkS<+ ePNj dbZ lIrkg rd thfor jgrs gSaA

f'k{kd osQ fy,

• ePNj vius thou pØ osQ nkSjku pkj fofHkUu voLFkkvksa ls xqtjrk gS (fp=k 29-1)A
vaMk&voLFkk µ ty esa fu{ksfir ,oa LiqQfVrA
fMEHkd voLFkk µ ty dh lrg ij jgrk gS] dbZ ckj fueksZd (moult) djrk gSA
I;wik voLFkk µ izkS<+ voLFkk osQ Bhd iwoZ dh voLFkk] I;wik Hkkstu ugha djrk gSA
I;wik ls izkS<+ fodflr gksrk gS] 'kjhj osQ Hkkx dBksj gks tkrs gSa rn~ksijkar mM+us yxrs gSaA

fp=k 29-1 % ePNj osQ thou pØ osQ fofHkUu pj.k

izkS<+

vaMk

dksf'kr (I;wik)
fMEHkd

(ykjok)
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• ePNj osQ thou pØ dh fofHkUu voLFkkvksa dh LFkk;h LykbMksa dks la;qDr lw{en'khZ ij iQksdl
fd;k tk ldrk gS vkSj Nk=kksa dks fn[kk;k tk ldrk gSA blls Nk=k ePNj osQ thou pØ ls
vfèkd vPNh rjg ifjfpr gks losaQxsA

iz'u
• ePNj osQ thou pØ dk vè;;u egRoiw.kZ D;ksa gS\

• ePNj osQ thou pØ dh fdl voLFkk esa fueksZd gksrk gS\

• osQoy eknk ePNj dks gh #f/j Hkkstu dh vko';drk D;ksa gksrh gS\

• ePNjksa osQ iztuu osQ fy, dkSu&dkSu lh fLFkfr;k¡ lgk;d gksrh gSa\

• ePNjksa osQ iztuu dks jksdus osQ fy, rhu mik; lq>kb,\
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mís';
eysfj;k ijthoh osQ thou pØ dk vè;;uA

fl¼kar
IyST+eksfM;e  dks lkekU;r% eysfj;k ijthoh dgk tkrk gSA IyST+eksfM;e dk thou pØ tfVy gksrk gS rFkk
;g nks ijiksf"k;ksa] euq"; rFkk ePNj] esa xqtjrk gS A blosQ ySafxd pØ ePNj esa rFkk vySafxd pØ euq";
esa iwjk gksrk gS A tc ijthoh ls laØfer eknk ,uksI+ksQyh”k fdlh euq"; dks dkVrh gS rks laØkeh chtk.kq
(sporozoits) ekuo #f/j izokg esa var%{ksfir gks tkrs gSa ftlosQ dkj.k eysfj;k uked [krjukd chekjh
gks tkrh gS A eysfj;k ijthoh dk lapkj.k djus okyk ePNj jksxokgd (vector) dgykrk gSA

vko';d lkexzh
eysfj;k ijthoh dk thou pØ n'kkZusokyk pkVZ] eysfj;k ijthoh dh LFkk;h LykbMsa] rFkk ,d la;qDr
lw{en'khZA

dk;Zfofèk
1- fn;s x;s pkVZ dk vè;;u djsa vkSj ePNj ,uksI+ksQyh”k osQ dkVus ls ysdj IyS”eksfM;e osQ thou

pØ dh fofHkUu voLFkkvksa dks lko/kuhiwoZd uksV djsaA

2- thou pØ dh fofHkUu voLFkkvksa dks n'kkZus okyk Ýyks&pkVZ cuk,aA

iz;ksx 30
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ifjppkZ
• ,uksI+ksQyh”k osQ yxHkx pkj lkS iSarhl Kkr tkfr;k¡ (species) gSa A buesa ls yxHkx rhl ls pkyhl

eysfj;k ijthoh osQ jksxokgd gSaA IyST+eksfM;e dh tks tkfr eysfj;k mRiUu djrh gS os gSa%
IyST+eksfM;e okboSDl] IyST+eksfM;e iSQYlhisje] IyST+eksfM;e eysfjvkbZ vkSj IyST+eksfM;e vksosyA buesa
ls IyST+eksfM;e iSQYlhisje lcls vf/d [krjukd Lih'kht gSA

• eysfj;k osQ laØe.k osQ y{k.k gSa% fBBqju] Toj] Losn ;k ilhuk vkuk] flj esa nnZ] epyh
(nausea) ] oeu (vomiting)] detksjh rFkk 'kjhj esa nnZA IySTeksfM;e iSQYlhisje osQ
fof'k"V y{k.k gSa% ihfy;k] ;o`Qr dk lwt tkuk vkSj vfr rhoz 'oluA jksx osQ dkiQh c<+ tkus
ij buosQ lkFk&lkFk fuEu ijs'kkfu;k¡ gks ldrh gSa% vfu;fer 'olu] isQiQMksa esa rjy dk bdV~Bk
gksuk] vjDrrk (anaemia)] O;ogkj lEca/h vlekU;rk,aaA ;fn bldk laØe.k efLr"d esa
igq¡p tk, rks #f/j&Ldanu (blood coagulation) esa vilkekU;rk,a vkSj ân;&leL;k,a gks
tkrh gSaA

• laØe.k dh iqf"V foo`QfrtU; ijh{k.kksa (pathological tests) ls gks ldrh gS ftlesa #f/j
vkysi (blood smears) dh lw{en'khZ tk¡p] vkj-Mh-Vh- rhoz uSnkfud ijh{k.k rFkk vU; ijh{k.k
lfEefyr gSa A

• eysfj;k ls ihfMr jksfx;ksa osQ mipkj gsrq tks vkS"kf/;k¡ nh tkrh gSa muesa izk;% fDouhu dk iz;ksx lfØ;
la?kVd (active ingredient) osQ :i esa fd;k tkrk gS A

f'k{kd osQ fy,

eysfj;k ijthoh dk thou pØ fuEu pj.kksa esa iwjk gksrk gS µ

• eysfj;k ijthoh ls laØfer ePNj tc fdlh LoLFk euq"; dks dkVrk gS rks mlosQ #f/j izokg

fp=k 30-1 % eysfj;k ijthoh dk thou pØ

yky #f/j dksf'kdk

;d`rdksf'kdk

ekuo

ePNj

chtk.kqt

chtk.kqt
[kaMtk.kq

eknk

;qXedtud

uj

;qXedtud

;qXedtud dk
tqM+uk

uj ;qXedtud

;qXeut ;qXediqVh

A
B

C

D

E

F

G

H
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esa iryh&yEch eysfj;k ijthoh dksf'kdk,a (chtk.kqt) var% {ksfir gks tkrh gSa (nsf[k, 'A'

fp=k 30-1)A

• rhl feuV osQ Hkhrj ijthoh #fèkj rFkk ylhdk ra=k (lymphatic system) ls gksdj euq";
osQ ;Ñr ij /kok cksy nsrs gSaA ;s ;òQr dksf'kdkvksa (;òQrk.kqvksa& hepatocytes) dks laØfer
djrk gS tgk¡ ;g xqf.kr gksdj ,d lIrkg osQ vanj gtkjksa dh la[;k esa ijthoh dksf'kdk,a mRiUu djrk
gS (nsf[k, ^B*] fp=k 30-1)A

• ijthoh dksf'kdk,a #f/j izokg esa iqu% izos'k djrh gSa vkSj yky #f/j dksf'kdkvksa dks laØfer
djrh gSa (nsf[k, ^C*] fp=k 30-1)A

• ;s dksf'kdk,a yky #f/j dksf'kdkvksa esa òf¼ djrh gSa vkSj cgqxq.ku dj nwljh voLFkk esa igq¡prh
gSaA bl fLFkfr esa yky #f/j dksf'kdk,a iQV tkrh gSa ftlosQ iQyLo:i vU; vkfo"kksa (toxins)

lfgr vf/d ijthoh dksf'kdk,a fudyrh gSa A blosQ dkj.k eysfj;k osQ y{k.k tSls fBBqju ,oa
Toj dh vfHkO;fDr gksrh gS (nsf[k, ^D* fp=k 30-1)

• oqQN ijthoh dksf'kdk,¡ ;qXedtudksa (fyax dksf'kdkvksa) dk fuekZ.k djrh gSa tks nks izdkj osQ gksrs
gSa% (i) uj ;qXed tud vkSj (ii) eknk ;qXed tud (ns[ksa fp=k 'E'] fp=k 30-1)A

• tc dksbZ vU; ePNj laØfer O;fDr dks dkVrk gS rks ;g #f/j osQ lkFk&lkFk chtk.kqvksa dks
varxZ̀ghr dj ysrk gS (nsf[k, ^F*] fp=k 30-1)A

• ePNj osQ vkek'k; (eè;ka=k) esa ;qXedtud ifjiDo gksdj fu"kspu djrk gS ftlosQ iQyLo:i
;qXeut (zygote) curk gSA ;qXeut osQ ckgj ,d vkoj.k cu tkrk gS vkSj ;g ;qXed iqVh
(oocyst) esa cny tkrk gSA ;qXed iqVh osQ Hkhrj gtkjksa dh la[;k esa chtk.kqt curs gSaA ;qXed
iqVh osQ iQVtkus ij chtk.kqt nsg xqgk esa pys tkrs gSa tgk¡ ls ;s ePNj dh ykj xzafFk;ksa esa igq¡prs
gSa (nsf[k, ^G* fp=k 30-1)A

• ;g ePNj tc vU; euq"; dks dkVrk gS rks ykj osQ lkFk ijthoh Hkh var% {ksfir gksrs gSa vkSj
thou pØ pyrk jgrk gS A

• eysfj;k ls xzLr O;fDr osQ #f/j&vkysi dh LFkk;h LykbM Nk=kksa dks fn[kk;h tk ldrh gSA

iz'u
• eysfj;k ijthoh dh fofHkUu Lih'kht dkSu&dkSu lh gSa ftuosQ dkj.k eysfj;k uked chekjh

gksrh gS\

• eysfj;k osQ y{k.k] tSls Toj ,oa fBBqju dc izdV gksrs gSa\

• IyST+eksfM;e ls xzLr O;fDr dks tc ePNj dkVrk gS rks ijthoh dk dkSu lk pj.k ePNj }kjk
varxZ̀ghr gksrk gS\

• fdl izdkj eysfj;k ijthoh yky #f/j dksf'kdkvksa esa tuu djrk gS\

• eysfj;k ls xzLr O;fDr vjDrd D;ksa gks tkrs gSa\
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mís';
LFkkfud :i ls miyC/ iQly ikniksa dks ,df=kr djuk rFkk muosQ jksx osQ y{k.kksa dk vè;;u djukA

fl¼kar
lw{e&tho tSls dod] thok.kq rFkk fo"kk.kq ikniksa esa ?kkrd jksx mRiUu dj ldrs gSa A ,sls ijthoh lw{etho
gekjh vf/dka'k O;kikfjd iQlyksa tSls /kU;] nygu] lkx&lfCt;k¡ iQy vkfn dks izHkkfor djrs gSaA
lkekU;r% ijthoh laØe.k fo'ks"k izdkj dk gksrk gS vFkkZr~ ;g fof'k"V ikni dks gh laØfer djrk gSA
oqQN lw{e&tho fo'ks"k oxZ okyh ikni tkfr;ksa esa gh laØe.k mRiUu djus esa l{ke gksrs gSaA laØfer ikni
dks ijiks"kh vkSj laØe.k djus okys tho dks ijthoh dgrs gSaA ijthoh lw{etho dks viuk thou pØ
iw.kZ djus osQ fy, ,d thfor ijiks"kh dh vko';drk gksrh gSA ;g ijiks"kh ikniksa ls iks"kdksa dk vo'kks"k.k
dj ysrs gSa vkSj ;gk¡ rd fd og vius ijiks"kh dks ekj Mkyrs gSaA ;fn jksx dks jksdk u x;k rks jksx vU;
ikniksa esa vklkuh ls iSQy ldrk gS] ifj.kkeLo:i xaHkhj gkfu dh laHkkouk gks tkrh gSA thok.kqoh; vaxekjh]
LeV] 'osr fdêð] jrqvk] rEckowQ dk ekstsd gekjs ns'k esa ikniksa osQ dqN lkekU; jksx gSaA

vko';d lkexzh
nks vFkok rhu jksxxzLr 'kL; ikni vFkok 'kksHkkdkjh ikni vFkok [kjirokj] la;qDr lw{en'khZ] jksx xzLr
ikniksa dh LFkk;h LykbMsa] ,d gSaM ysal] LykbM] doj fLyi] lwbZ rFkk cz'kA

dk;Zfofèk
1- nks ls rhu fofHkUu fdLe osQ jksxxzLr vFkok laØfer ikniksa dks ,df=kr dfj,A

2- jaxfoghurk] laØe.k /Ccs] jaxhu pdRrs] eqyk;e rFkk lM+s&xys Hkkx tSls vk¡[kksa ls fn[kkbZ iM+us okys
jksx osQ y{k.kksa osQ fy, izR;sd ikni osQ Hkkx dks lko/kuhiwoZd nsf[k,A

iz;ksx 31



ltho txr

115

3- ns[ksa fd D;k lEiw.kZ ikni laØfer gS vFkok fliZQ oqQN Hkkx tSls ifÙk;k¡] iq"i vFkok rukA

4- fujh{k.k est ij laØfer Hkkxksa rFkk laØe.k osQ HkkSfrd vfHky{k.kksa dk fujh{k.k djsaA

5- lqbZ vFkok CysM dh lgk;rk ls laØfer /Ccksa dks [kqjpsa vkSj [kqjps x;s inkFkZ dks LykbM ij iM+h
ikuh osQ cw¡n esa LFkkukarfjr djsaA LykbM ij j[ks uewus dks doj fLyi ls <d nsa vkSj lw{en'khZ dh
lgk;rk ls fujh{k.k djsaA

6- de 'kfDr osQ lw{en'khZ dh enn ls chtk.kqvksa] dodrarq rFkk {kfrxzLr ikni Årdksa (vFkok
dksf'kdkvksa) dk fujh{k.k djsaA

7- laØfer Hkkx dk vkjs[k [khapsa rFkk mlesa jksx y{k.kksa dks fn[kk,aA

izs{k.k

Øe la[;k fujh{k.k        ikni 1 ikni 2

1- laØfer Hkkx gS        gk¡@ugha gk¡@ugha

ruk

tM+

iÙkh

iq"i

iQy

2- laØe.k dk iSQyko

LFkkuh;

lEiw.kZ ikni

3- laØe.k /Cck

fpduk pdÙkk

'kq"d pdÙkk

4- D;k chtk.kq vk¡[kksa ls fn[kkbZ iM+ jgs gSa\

5- D;k dod rarq vk¡[kksa ls fn[kkbZ iM+ jgs gSa\

ifj.kke ,oa ifjppkZ
laØfer Hkkxksa dk vkjs[k rS;kj djsa rFkk jksx osQ y{k.kksa dks yscy djsasA chtk.kq rFkk dod rarqvksa osQ Hkh
vkjs[k cuk,aA

f'k{kd osQ fy,
• ;g ,d lkewfgd fØ;kdyki gS A fo|kfFkZ;ksa dks ,d Vhe esa dk;Z djus osQ fy, dgk tk

ldrk gSA

• laØfer ikniksa dks ,df=kr djus dk dk;Z fo|kfFZk;ksa dks vfxze :i ls fn;k tk ldrk gS A

• jksx&xzLr ikniksa dh igpku djus dks lqlkè; cukus osQ fy, fo|kfFZk;ksa dks lykg nh tkrh gS
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fd og jksx osQ cká y{k.kksa tSls vo#¼ vFkok vilkekU; o`f¼] ikniksa osQ Hkkxksa ij jaxfoghu
/Ccs vkfn dk fujh{k.k djsa A

• ;g vko';d ugha gS fd lHkh nqcZy ikni jksxh ikni gksaA de o`f¼ dqN fo'ks"k [kfutksa dh
deh osQ dkj.k Hkh gks ldrh gS A

• la;qDr lw{en'khZ osQ uhps jksx&xzLr ikni osQ Hkkxksa dh LFkk;h LykbM dks j[kdj mls iQksdl
djsaA

• lko/kuhiwoZd LykbM dk fujh{k.k djus ij irk pyrk gS fd chtk.kq vFkok dod rarq vFkok
nksuksa gh mifLFkr gSaA dod rarq lkekU;r% rkarqd jaxghu rFkk 'kk[kk tSls fn[kkbZ iM+rs gSa vkSj
;g uktqd yM+h tSls nh[krs gSa A

• fo|kfFZk;ksa dks lykg nh tk ldrh gS fd og 'kL; ikniksa osQ vyx&vyx ik¡p jksxksa dk irk
yxk;sa ftuosQ dkj.k ns'k dks izfr&o"kZ jktLo dh gkfu gksrh gSA bUgsa ;g Hkh lykg nh tk ldrh
gS fd og vius bl mís'; dh iwfrZ osQ fy, baVjusV vFkok if=kdkvksa vFkok vU; lwpuk lzksrksa
dk iz;ksx djsa A

iz'u
• ijthoh D;k gSa\ ;g viuk Hkkstu fdl izdkj izkIr djrs gSa\

• ijthoh lw{etho ,d ikni ls nwljs ikni esa fdl izdkj iSQyrk gS\

• fdlku vius [ksrksa esa jksxksa dks iSQyus ls fdl izdkj jksdrs gSa\




