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6

ewy ra=k

ikni v{k dk vojksgh (descending) Hkkx tks uhps e`nk dh vksj vkSj mlds vUnj o`f¼ djrk
gS] ewy ra=k (;k tM+ ra=k root system) dgykrk gSA tc cht vadqfjr gksrk gS rc lcls igyk
vax ewykadqj (radicle) fudyrk gSA ewykadqj o`f¼ djds izkFkfed (primary) vFkok ewlyk (tap)
tM+ cukrk gSA blls ik'ohZ; (lateral) 'kk[kk,¡ (f}rh;d rFkk r`rh;d tM+sa) fudyrh gSa vkSj
tM+ ra=k curk gSA ;g Hkwfexr gksdj cgqr xgjkbZ rd 'kkf[kr rFkk iQSyk jgrk gS rFkk ikni
dks feV~Vh esa tek, j[kus dk dk;Z djrk gSA tM+ dk ,d vkSj eq[; dk;Z gS ikSèks ds fy,
feV~Vh ls ty ,oa yo.kksa dk vo'kks"k.k (absorption) djds ikSèks ds Åijh Hkkxksa rd igq¡pkukA
tM+ vFkok tM+ dh lajpuk D;k gS] tks bu dk;ks± dks djus esa lgk;d gS\ vki bl ikB esa
;gh tkusaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

 tM+ dh ifjHkk"kk rFkk mldh igpku dj ldsaxs_

 tM+&ra=kksa ds fofHkUu {ks=kksa esa rqyuk dj ldsaxs_

 tM+ 'kh"kZ ds fofHkUu {ks=kksa dk o.kZu rFkk fp=k.k dj ldsaxs_

 tM+ ds fofHkUu :ikarj.k ,oa dk;ks± dk o.kZu dj ldsaxs_

 f}chti=kh rFkk ,dchti=kh tM+ksa dh izkFkfed lajpuk dk o.kZu ,oa rqyuk dj ldsaxs_

 f}chti=kh tM+ esa f}rh;d o`f¼ dh izfØ;k dk o.kZu ,oa fp=k.k dj ldsaxs_

 ik'ohZ; tM+ksa dh feV~Vh ds Hkhrj xgjkbZ esa fLFkr vartkZr (endogenous) mRifÙk dk o.kZu
dj ldsaxsaA

6.1 tM+ksa ds vfHky{k.k

tM+ ds eq[; xq.k fuEu gSa] ftuls vki mls igpku ldrs gSa %

 ;g gjh ugha gksrh gSa D;ksafd buesa i.kZgfjr ugha gksrkA
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 buesa ioZ (internode) ,oa ioZlafèk;ksa (nodes) esa foHksn ugha gksrkA

 buesa ifÙk;k¡ ,oa dfydk,¡ (buds) ugha gksrhA

 o`f¼ èkukRed xq#RokuqorhZ (xq#Ro dh vksj o`f¼) gksrh gSA

 o`f¼ èkukRed tykuqorhZ (ty dh vksj o`f¼) gksrh gSA

 o`f¼ ½.kkRed izdk'kkuqorhZ (;kuh izdk'k viorhZ & izdk'k dh fn'kk ds foijhr nwj o`f¼)
gksrh gSA

6.2 tM+&ra=kksa ds izdkj

tM+&ra=k izeq[kr;k nks izdkj ds gksrs gSa %

(i) ewlyk tM+&ra=k (Tap root system) μ bl tM+&ra=k dk ifjo/Zu ewykadj (radicle)

ls gksrk gS ftldh o`f¼ }kjk izkFkfed tM+ (ewlyk tM+) curh gSA ;g tM+ fujarj o`f¼
djrh gS rFkk blls ik'ohZ; tM+sa (lateral roots) fudyrh gSaA ewlyk tM+&ra=k ikSèks dks
Hkwfe esa n`<+rk ls tek, j[krk gS D;ksafd ;s tehu dks Hksnrh gqbZ o`f¼ djds cgqr xgjkbZ
rd igq¡p tkrh gSA ;g f}chti=kh ikSèkksa tSls puk] xqM+gy] uhe] dk eq[; tM+&ra=k gSA
(fp=k 6-1a)A

(ii) viLFkkfud (>dM+k) tM+&ra=k (Adventitious root system) μ bl tM+&ra=k esa]
izkFkfed tM+ NksVh rFkk vYifodflr jg tkrh gS vkSj eghu ,oa iryh js'ksnkj tM+ksa dk
xqPNk ewykadqj ,oa izkdqaj (plumule) ds vkèkkjh; Hkkx ls c<+rh gS rFkk ;g >dM+k tM+ra=k
dgykrk gSA blesa tM+sa] NksVh] de 'kkf[kr] lrgh rFkk {kSfrt :i ls iQSyh gksrh gSaA
;g tM+&ra=k ikSèks dks n`<+rk ls tek, ugha j[k ikrk D;ksafd tM+sa Hkwfe esa xgjkbZ rd ugha
igq¡p ikrhaA ;g ,dchti=kh ikSèkksa tSls eDdk] ?kkl] xsgw¡ vkfn dk eq[; tM+&ra=k gSA
(fp=k 6-1b)

fp=k 6.1 tM+ ra=k ds izdkj (a) ewlyk tM+ ra=k (b) >dM+k (viLFkkfud) tM+ ra=k

ewlyk tM+ ra=k >dM+k tM+ra=k
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6.3 tM+ ds izdkj

(i) ewlyk tM+ μ ;g izkFkfed rFkk eq[; tM+ gS tks ewykadqj ls mRiUu gksrh gS rFkk Hkwfexr
vkSj cgq'kkf[kr gksrh gSA ;g f}chti=kh ikSèkksa esa lkekU;r;k ikbZ tkrh gS tSls lwjteq[kh]
ljlksa] xktj] vke (fp=k 6-1a) esaA

(ii) viLFkkfud (Advertitious) tM+ μ viLFkkfud tM+ksa dk fodkl ewykadqj ls u gksdj
ikSèks ds vU; fdlh fgLls }kjk gksrk gSA ;s ok;o (aerial) vFkok Hkwfexr gks ldrh gSaA
(fp=k 6-1b)

;s rus ds dVs Hkkx (xqykc) ls] ioZlafèk ls  (euh IykaV] ckal)] isM+] dh 'kk[kk ls (cjxn)
vFkok LraHk ds vkèkkj (,dchti=kh ikSèkksa esa >dM+k tM+) ls mRiUu gks ldrh gSA

ikBxr iz'u 6.1

1- ikSèks ds ml vax dk uke crkb, tks xq#Ro (Hkwfe) rFkk ty dh vksj ysfdu izdk'k dh
fn'kk ds foijhr o`f¼ djrk gSA

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

2- vadqfjr cht ds fdl vax ls tM+ curh gS\

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

3- ikSèkk feV~Vh ds Hkhrj dkSu&ls tM+&ra=k ls vfèkd etcwrh ls tek jgrk gS] vkSj D;ksa\

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

4- mu ikSèkksa ds nks&nks mnkgj.k nhft, ftuesa ewlyk tM+&ra=k ,oa >dM+k (viLFkkfud) tM+&ra=k
ik, tkrs gSaA

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

5- ,sls rhu xq.k crkb, ftuls vki dg ldsa fd vki tks xktj [kk jgsa og ,d tM+ gSA

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

6.4 tM+ ds {ks=k

nksuksa gh izdkj ds tM+&ra=k pkgs og ewlyk gks vFkok >dM+kμdh tM+ksa ds 'kh"kZ Hkkx esa leku
izdkj ds {ks=k ik, tkrs gSa tSlk fd fp=k 6-2a esa n'kkZ;k x;k gSA tM+ 'kh"kZ ds mnxz dkV
(fp=k 6-2b) dh lajpuk bl izdkj gksrh gS %
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1- ewy xksi (root cap) {ks=k μ ;g tM+ ds vxzLFk fljs ij mifLFkr ,d NksVh lh Vksih tSlh
lajpuk gksrh gS tks foHkT;ksrdh {ks=k (rsth ls 'kkf[kr gksus okyh) esa curh gSA ewy xksi
dk dk;Z gS tM+ ds dksey 'kh"kZ Hkkx (apical foHkT;ksrd) dks feV~Vh ds l[r d.kksa ls
lqj{kk iznku djukA tc tM+sa e`nk dks Hksnrs gq, uhps o`f¼ djrh gaS] rc ewy xksi u"V
gksus yxrh gS ijarq fujarj ubZ dksf'kdkvksa ds }kjk curh Hkh jgrh gSA fofHkUu tyh; ikSèkksa
esa] tSls fifLV;k (Pistia) ,oa tydqEHkh esa] ewy xksi ,d FkSyh ds leku gksrh gS ftls
tM+ ikWdsV (Root pocket) dgrs gSaaA

2- foHkT;ksrdh dksf'kdk {ks=k (Region of Meristematic cells) – ;g lfØ; :i ls foHkktu
djus okyh dksf'kdkvksa dk NksVk&lk {ks=k gksrk gS ftls 'kh"kZ foHkT;ksrd (Apical meristem)

dgrs gSaA blesa fuEufyf[kr rhu izdkj ds foHkT;ksrd gksrs gSa %

(i) MesZVkstu (Dermatogen)μlcls ckgj dh irZ ftldh dksf'kdk,¡ ewy xksi ,oa ewyh;
Ropk (epiblema) esa ifjiDo gksrh gSA

(ii) isjhCyse (Periblem)μMesZVkstu ds Hkhrj ;g oYdqV (cortex) cukrh gS] rFkk

(iii) Iyhjkse (Plerome)μdsaUnzh; Hkkx ftldh dksf'kdk,¡ cM+h gksdj jEHk (Stele) cukrh
gSaaA ,d chti=kh ikSèkksa esa] ewyxksi dk fuekZ.k djus okyh dksf'kdkvksa dk ,d LorU=k
lewg (ftls xksidtu calyptrogen dgk tkrk gS) ls gksrk gSA

3- nh/hZdj.k {ks=k (Region of elongation) μ;g foHkT;ksrdh {ks=k ds ckn fLFkr gksrk gS
vkSj ;gk¡ dksf'kdk,¡ yackbZ esa rsth ls o`f¼ djrh gaS rFkk tM+ dh yackbZ esa o`fð¼ ds fy,
mÙkjnk;h gksrh gSA

4- ifjiDou {ks=k (Region of maturation) μ;g nh?khZdj.k {ks=k ls vxyk {ks=k gksrk gS
vkSj ;gk¡ dh dksf'kdk,¡ fofHkUu Årdksa esa ifjiDo rFkk foHksfnr (differatiate) gks tkrh
gSaA ;s gSa % (i) tM+ jkse vFkok jkseèkkjd@fiyhiQsjl {ks=k (piliferous region) ftlesa
,ddksf'kdh; jkse ik, tkrs gSa tks feV~Vh ls ty vkSj [kfut yo.k vo'kksf"kr djrs gSa]
rFkk (ii) LFkk;h {ks=k (Permanent region) tks tM+ jkse {ks=k ds ckn ik;k tkrk gS rFkk
jkse jfgr gksrk gSA ;g ik'ohZ; tM+sa cukrk gS rFkk ikSèks dks feV~Vh esa tek, j[krk gS vkSj
vo'kksf"kr ty vkSj [kfut yo.kksa dks ikSèks ds Åij ds Hkkxksa esa igq¡pkrk gSA

Dyksmt (Clowes, 1958) us] eDdk ds ewy 'kh"kZ esa ewy xksi rFkk foHkT;ksrd
{ks=k ds chp ,d fuf"Ø; dksf'kdkvksa dk lewg Kkr fd;k ftls 'kkar dsanz (Quiescent

Centre) uke fn;k x;k gSA tc lfØ; foHkT;ksrdh dksf'kdk,¡ {kfrxzLr gks tkrh
gSa rks ml voLFkk esa bldh dksf'kdk,a lfØ; gks tkrh gSa vkSj foHkktu djus
yxrh gSaA
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fp=k 6.2 (a) tM+ 'kh"kZ ds pkj fofHkUu {ks=k (b) tM+ 'kh"kZ dk mnxz dkV

ikBxr iz'u 6.2

1- tM+ ds 'kh"kZ foHkT;ksrd dh lqj{kk djus okyh lajpuk dk uke crkb,A

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

2- tM+ 'kh"kZ ls tM+ vkèkkj (base) rd ik, tkus okys {ks=kksa dk Øe ls o.kZu dhft,A

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

3- MesZVkstu rFkk Iyhjkse ls dkSu&dkSu&ls Ård foHksfnr gksrs gSa\

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

4- tM+ dk dkSu&lk {ks=k ty rFkk [kfut yo.kksa dk vo'kks"k.k djrk gS\

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

6.5 tM+ksa ds :ikUrj.k

ewlyk tM+sa rFkk viLFkkfud tM+sa] lkekU; dk;Z ds vykok fofHkUu fof'k"V
dk;Z djus ds fy, dbZ rjg ls :ikarfjr gks tkrh gSaA uhps fn;k x;k pkVZ rFkk rkfydk
6-1 vkSj 6-2 bUgsa n'kkZrk gS %

ewlyk tM+
LFkk;h {ks=k

ewyjkse {ks=k

o`f¼ {ks=k

ewyxksi {ks=k ewyxksi

dsfyiVªkstu

MesZVkstu
isjhCyse

MesZVkstu
isjhCyse Iyhjkse
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ewy (tM+) ds :ikarj.k

ewlyk tM+ (Tap root) :ikarj.k viLFkkfud (>dM+k) tM+ (Adventitious root)

:ikarj.k

(i) 'kadq:ih (Conical) tM+ (i) dafny (Tuberous) tM+

(ii) rdqZ:ih (Fusiform) tM+ (ii) laiwfyr xqfPNr (Fasciculated) tM+

(iii) dqaHkh:ih (Napiform) tM+ (iii) xzafFky (Nodulose) tM+

(iv) xk¡Bnkj (dafny) (Tuberous) tM+ (iv) eksuhyh:ih (Moniliform) tM+

(v) oyf;r (Annulated) tM+

(vi) Lokaxhdkjd (Assimilatory) tM+

(vii) vfèkiknih; (Epiphytic) tM+

(viii) okriqVh/j (U;wesVksiQksj)@'olu tM+

(ix) pw"kd (Sucking) tM+ ;k pw"kdkax
(gkWLVsfj;k)

(x) izkWi (Prop) tM+

(xi) voLraHk (Stilt) tM+

(xii) vkjksgh (Climbing) tM+

(xiii) izrkuh (Clinging) tM+

(xiv) Iykoh (Floating) tM+

v- ewlyk tM+ :ikarj.k

[kk| inkFkks± ds HkaMkj.k ds fy, ewlyk tM+ ekaly gks tkrh gS (rkfydk 6-1)

rkfydk 6-1 ewlyk tM+ :ikarj.k [kk| inkFkks± ds HkaMkj.k ds fy,

izdkj y{k.k         mnkgj.k

1- 'kadq:ih vkèkkjh; Hkkx pkSM+k rFkk vxz fljk Øe'k% xktj
(fp=k 6-3a) iryk vkSj l¡djk

2- rdqZ:ih eè; Hkkx iQwyk rFkk Åij ,oa uhps dk fljk ewyh
(fp=k 6-3b) Øe'k% iryk

3- dqaHkh:ih vkèkkjh; Hkkx yV~Vw tSlk xksy ,oa vafre 'kyxe
(fp=k 6-3c) fljk vpkud iryk èkkxs tSlk

4- xk¡Bnkj ekaly rFkk eksVh] dksbZ fuf'pr vkÑfr ugha 4 vks-&DykWd
(fp=k 6-3d) ikni
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fp=k 6.3 ewlyk tM+ ds :ikarj.k (a) 'kadq:ih (xktj)_ (b) rdqZ:ih (ewyh
(c) dqaHkh :ih ('kyxe)_ (d) danh; (4 vk&DykWd ikni)

c- viLFkkfud tM+ :ikarj.k

fofHkUu fof'k"V dk;ks± ds fy, viLFkkfud tM+s :ikarfjr gks tkrh gSa (rkfydk 6-2)

rkfydk 6-2 viLFkkfud tM+ :ikarj.k

izdkj y{k.k      mnkgj.k

(i) [kk| inkFkks± ds HkaMkj.k ds fy, :ikarj.k

1- dafny ysVh gqbZ (Prostrate) LraHk dh ioZlafèk;ksa 'kdjdan
(fp=k 6-4a) ls mRiUu vfu;fer ekaly ,oa iQwyh gqbZ

tM+saA

2- xqfPNr LraHk ds ,d gh fcanq ls mRiUu ekaly Mgsfy;k
(fp=k 6-4b) tM+ksa dk xqPNk

3- xzafFky tM+ksa ds dsoy fljs eksrh tSls iQwy tkrs vke] vnjd
(fp=k 6-4c) gSaA

4- ef.k:ih tM+ksa dh FkksM+s&FkksM+s varjky ij iQwy dj ?kkl] lst
(fp=k 6-4d) ef.k;ksa dh ekyk leku vkÑfrA (sedges)

5- oyf;r tM+ lajpuk ,lh tSls ,d ds Åij ,d bisdd
(fp=k 6-4e) vla[; iQwyh gqbZ pfØdk,¡ O;ofLFkr gksa

(ii) izdk'k la'ys"k.k ds fy, :ikarj.k

Lokaxhdkjd tM+ ;g tM+sa izdk'k esa mn~Hkkflr gksrs gh fxyks; (fVuksLiksjk)
(fp=k 6-4f) i.kZgfjr;qDr rFkk gjh gks tkrh gSa dh ok;oh; tM+sa

,oa Hkkstu cukrh gSaA
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(iii) ok;qeaMyh; vknzZrk dk vo'kks"k.k djus ds fy, :ikarj.k

vfèkiknih; tM+ vfèkikni (Epiphyte) dh ok;oh; tM+ gjh vkWfdZM
(fp=k 6-4f) ,oa e`r Liath Ård (osykesu) }kjk <dh (dkUMk)

rFkk ok;qeaMyh;] ueh vo'kksf"kr djus esa
lgk;d gksrh gSA

fp=k 6.4 viLFkkfud tM+ :ikarj.k (a) dafny tM+ ('kdjdan)] (b) xqfPNr tM+ (Mgsfy;k)] (c)

xzafFky tM+ (vke] vnjd)] (d) e.kh:ih tM+ (?kkl)] (e) oyf;r tM+ (bisdd)] Lokaxhdkjd ,oa
vfèkiknih; tM+ (vkWfdZM)

(iv) mÙke xSlh; fofue; ds fy, :ikarj.k

okriqVh/j 'olu tM+ dqN tM+sas ½.kkRed xq#RokuqorhZ] lhèks esuxzkso (dPN&ikni)
Åij dh rjiQ ok;q esa o`f¼ djrh gSa jkbtksiQ+ksjk
mn~Hkkf"kr tM+ksa ds f'k[kjksa ij vla[;
NksVs&NksVs fNnz gksrs gSa ftuds }kjk tM+s
'olu djrh gSA ;s 'kadquqek LikbZd gksrk
gS vkSj ty ls ckgj fudyh jgrh gSA
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(v) ijiks"kh ls iks"k.k pwlus ds fy, :ikarj.k

pw"kd tM+ ;k ijthoh ikSèks ds rus ls fodflr pw"kd vejcsy (dLdqVk)
pw"kdkax (haustoria) tM+sa thfor ijiks"kh (host) ikni ds 'kjhj
(fp=k 6-5 bi, bii) dks Hksn dj iks"k.k pwl ysrh gSaA

fp=k 6.5 viLFkkfud tM+ :ikarj.k (a) esuxzkso ikni ds okriqVh/j tM+
(bi) dLdqVk (ijthoh) ijiks"kh ij] (bii) dkV esa ijiks"kh
ds LraHk dks Hksnrh gqbZ ijthoh dh pw"kd tM+ ;k pw"kdkax

(vi) et+cwr vkèkkj izkIr djus ds fy, :ikarj.k

1- izkWi tM+ (Ldan) o`{kksa dh 'kk[kkvksa ls mRiUu tM+sa uhps cjxn
(fp=k 6-6a) yVdrh gqbZ o`f¼ djds tehu esa èkaldj

Hkkjh 'kk[kkvksa dks lgkjk nsrh gSaA

2- voLraHk tM+ ruksa ds vkèkkjh Hkkx ds lehi ls xUuk] dsoM+k
(fp=k 6-6b) ioZlafèk;ksa ls vusd tM+sa mRiUu gksrh gSa]

fr;Zd :i ls o`f¼ djrh gqbZ e`nk esa
èkal tkrh gSa rFkk izcy lgkjk iznku
djrh gSaA

3- vkjksgh tM+ detksj rus okys vkjksgh ikSèkksa dh
(fp=k 6-6c) ioZlafèk;ksa ls mRiUu tM+sa vkèkkj euh IykaV]

;k lgkjs dks idM+dj ;k fpiddj iku
vkjksg.k esa enn djrh gSaA

4- izrkuh tM+ dqN fo'ks"k viLFkkfud tM+sa ruksa dh vfèkikni
(fp=k 6-6d) njkjksa ;k mHkkjksa esa èkaldj vfèkiknih (Epiphytes)

ikSèks dks fLFkjhÑr djrh gSaA vkWfdZM

okriqVh/j ewy

ijthoh

ijthoh ikS/kk

pw"kdkax
Ýyks,e

tkbye
iks"kh ikS/k

fiFk

iks"kh
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(vii) mRIykou (rSjus) ,oa 'olu gsrq :ikarj.k

Iykoh tM+ dqN tyh; ikSèkksa dh ioZlafèk;ksa ls Liath] twfl;k
(fp=k 6-6d) ok;q ls Hkjh Iykoh tM+sa mRiUu gksrh gSaA

;s ikSèks dks ty ij rSjus ds fy,
lgk;d gksrh gSa rkfd ikSèkk lkal ys ldsA

flciqj] dksydÙkk dk izfl¼ cjxn dk isM+ 200 lky iqjkuk gS ftlds f'k[kj dh ifjfèk
404 ehVj rFkk 1600 Ldaèk (izkWi) tM+sa gSaA

fp=k 6.6 viLFkkfud tM+ :ikarj.k (a) Ldaèk tM+ (cjxn)] (b) voLraHk tM+ (xUuk)] (c) vkjksgh
tM+ (iku)] Iykoh tM+ (twfl;k)

6.6 tM+ ds dk;Z

(i) fLFkjhdj.kμtM+sa ikSèks dks tehu esa etcwrh ls tek, j[krh gSa (;kaf=kd dk;Z)

cjxn dk isM+
voLraHk

vkyEc tM+

vkjksgh tM+

Iykoh
tMsa+
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(ii) vo'kks"k.kμtM+sa e`nk ls ty ,oa [kfut yo.k vo'kksf"kr djds Åij dh vksj ifjogu
djrh gSa (dkf;Zdh; izdk;Z)A

(iii) fof'k"V izdk;ZμtM+sa vius vkdkfjdh; :ikarj.k ls fof'k"V dkf;Zdh dk;Z djus esa tSls
[kk| HkaMkj.k] Lokaxhdj.k (assimiation), ok;qeaMyh; vknzZrk dk vo'kks"k.k] ijiks"kh ikSèks
ls iks"k.k pwluk] xSlh; fofue; rFkk ;kaf=kdh; dk;Z tSls Iyou (floating) ;k mRIykou
(buoyancy), n`<+ fLFkjhdj.k vkSj vkjksg.k djus esa l{ke gks tkrh gSaA

ikBxr iz'u 6.3

1- D;k xktj] ewyh vkSj 'kyxe tM+sa gSa\ vkSfpR; crkb,A ;s xwnsnkj D;ksa gks xbZ gSa\

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

2- xjku vFkok dPN&{ks=k (marshy area) esa mxus okys ikSèkksa esa ik, tkus okyh tM+ksa ds :ikarj.kksa
ds izdkj crkb,A muds D;k dk;Z gSa\

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

3- vfèkikni dh ok;oh; tM+ esa dkSu&lk Ård gS tks ok;qeaMyh; ueh vo'kksf"kr djus esa
lgk;d gksrk gS\

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

4- tM+ ds nks izeq[k izdk;Z dkSu&ls gSa\

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

5- dkWye I dh enksa dk dkWye II dh enksa ls feyku dhft,A

I II

(a) vkyac (izkWi) tM+ (i) HkaMkj.k

(b) pw"kdkax (ii) twfl;k

(c) 'kdjdan (iii) cjxn

(d) Iykoh tM+ (iv) dLdqVk

vkidks fuEu dk;Z (activity) djus esa vkuUn vk,xkA

dk;Z 6-1

y{;μfn, x, ikniksa dh tM+ksa ds vfHky{k.k] izdkj rFkk :iakrj.k Kkr djuk

lkexzhμxktj] ewyh] 'kyxe] 'kdjdan] xUuk] euh IykaV] tM+ lesr ?kkl] ljlksa@èkfu;s ds ikSèksA
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fofèkμtM+ksa dks è;ku ls nsf[k, rFkk fuEu iz'uksa ds mÙkj lkj.khc¼ dhft,μ

1- D;k tM+ gjh gS\

2- D;k muesa ioZ vkSj ioZlafèk;k¡ gSa\

3- D;k ml ij ifÙk;k¡ gSa\

4- D;k ml ij dfydk,¡ gSa\

5- ;g ewlyk vFkok viLFkkfud tM+ esa ls dkSu&lh gS\

6- ;fn :ikarfjr gS rks :ikarj.k dk izdkj crkb,\

6.7 tM+ dh izkFkfed lajpuk

v- f}chti=kh tM+ (mnkgj.kμpuk)

f}chti=kh tM+ dh vuqizLFk dkV (fp=k 6-7) esa fuEufyf[kr lajpuk gksrh gSa%

(i) ,ihCysek (Epiblema)μ,dy] iryh fHkfÙk ;qDr dksf'kdkvksa }kjk cuh lcls ckgjh ijrA
dqN dksf'kdk,¡ mHkj dj ,ddksf'kdh; ewy&jkse cukrh gSaA tM+ dh j{kk rFkk ty vo'kks"k.k
dk dk;Z djrh gSA

fp=k 6.7 f}chti=kh tM+ ds vuqizLFk dkV dk ,d Hkkx

ewyjkse

,ihCysek

dkVsZDl (oYdqV)

var%LRopk
ifjjEHk
la;ksth Ård
fiFk
izkd~ nk:
esVktkbye

Ýyks,e
n`<+ksrd
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(ii) oYdqV (Cortex) μ cM+k [kaM] cgqijr;qDr] iryh fHkÙkh;qDr e`nwrdh (Parenchymatous)

dksf'kdk,¡] varjkdksf'kdh vodk'k (Intercellular spaces) ;qDr] [kk| ,oa ty dk HkaMkj.k
djrh gSA

(iii) varLRopk (Endodermis)μoYdqV dh lcls Hkhrjh ijr] l?ku :i ls O;ofLFkr
<ksydkdkj dksf'kdk,¡ ftudh vjh; (radial) fHkfÙk;ksa ij iV~Vh (cSaM) tSlk LFkwyu ik;k
tkrk gSA bUgsa dSLisfj;u iV~Vh (Casparian strip) dgrs gSaA vkfnnk: ds lEeq[k fLFkr bldh
dqN dksf'kdk,¡ LFkwyujfgr gksrh gSaA bUgsa iFk dksf'kdk,¡ (passage cells) dgrs gSaA ;s ty
o [kfutksa dks oYdqV ls tkbye rd igq¡pkus esa lgk;d gksrh gSaA

jaHk (Stele) % varLRopk] (Endodernis) ls vanj dh vksj fLFkr lHkh Ård jaHk cukrs
gSa%

(iv) ifjjEHk (Pericycle) : varLRopk ls vanj fLFkr bldh ,d ijr gksrh gSA ;g f}rh;d
o`f¼ ds le; ik'ohZ; tM+ksa] laoguh ,èkk (vasculum cambium) rFkk ̂ dkx ,èkk* (cork

cambium) dh mRifÙk dk LFky gSA

(v) laoguh iwy (Vascular bundle) : tM+ esa nk: ,oa Ýyks,e ds [kaM ;k iwy ,dkarj Øe
esa var% vjh; (radial) O;ofLFkr :i ls gksrs gSaA tkbye ,DlkdZ (exarch) izdkj dk
gksrk gS tgka izksVkstkbye (vkjaHk esa cuk tkbye ftldh okfgdk,a ladjh gksrh gS vkSj
muesa VSdhM (trachid) Hkh fo|eku gksrh gSa) ifjfèk dh vksj rFkk esVktkbye (ckn esa
cuh okfgdkvksa vkSj VªSdhM ;qDr) dsanz dh vksjA

tkbye iSpksa dh la[;k ds vkèkkj ij tM+ f}vkfnnk#d (Diarch) (MkbZ&2 iSp) ls "kV~
vkfnnk:d (gsDlk&6 iSp) gks ldrs gSaA

(vi) eTtk (fiFk&pith) : dHkh&dHkh tkbye iSp ds esVktkbye dsanz esa fey tkrs gSa vkSj
rc eTtk ;k rks gksrk gh ugha vFkok de vkSj e`nqrdh gksrh gSA

(vii) la;ksth e`nwrd (Conjunctive parenchyma) : e`nqrdh Ård] tkbye ,oa Ýyks,e ds
caMyksa ds chp ;kstd ds :i esa fofHkUu vjksa ij fLFkr gksrs gSaA

c- ,dchti=kh tM+ (mnkgj.k] eDdk)

,dchti=kh tM+ dh vuqizLFk dkV (fp=k 6-8) esa fuEufyf[kr lajpuk,¡ fn[kkbZ nsrh gSa %

(i) ,ihCysek % lcls ckgj] ,d ijr okyh iryh fHkfÙk&;qDr dksf'kdkvksa }kjk cuh] l?ku
:i ls O;ofLFkr_ dqN dksf'kdk,¡ mHkj dj ,d dksf'kdh; ewy jkse cukrh gSaA

(ii) oYdqV % cMk [kaM] cgqijrokyh] iSjsUdkbek varjkdksf'kdh vodk'k;qDr] [kk| lkexzh ,oa
ty dk lap; djrk gSA
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fp=k 6.8 ,dchti=kh tM+ dh vuqizLFk dkV dk ,d Hkkx

(iii) varLRopk (,aMksMfeZl) % oYdqV dh lcls Hkhrjh ijr fof'k"V dSLisfj;u ifV~V;ksa rFkk
iFk dksf'kdkvksa;qDrA

jaHk % ,aMksMfeZl ls vanj dh vksj lHkh Ård jaHk cukrs gSaA

(iv) ifjjEHk (isfjlkbdy) % ,dijr okyh] dksf'kdk,a iryh fHkfÙk ;qDr] ik'ohZ; tM+ksa dk
mRifÙk LFkkuA

(v) laogu iwy % vusd tkbye rFkk Ýyks,e ds iwy vjh; :i esa O;ofLFkr] tkbye ,DlkdZ
rFkk ikWyhvkdZ (ikWyh = cgqr) gksrk gSA

(vi) eTtk fiFk % dsanz esa fLFkr] cM+h] lqfodflr] e`nwrd vFkok n`<+ksrd] [kk| inkFkks± dk
lap; djrh gSA

(vii) la;ksth Ård % tkbye o Ýyks,e ds LVSaM ds chp fLFkr f}chti=kh rFkk ,dchti=kh
tM+ksa dh vkarfjd lajpuk dk rqyukRed vè;;u lkj.kh 6-3 ls dhft;sA

ewyjkse

,ihCysek

dkVsZDl

varLRopk
ifjjEHk

la;ksth Ård

eTtk

izksVkstkbye
esVktkbye

Ýyks,e



fVIi.kh

 173

ewy ra=k

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

rkfydk 6-3 f}chti=kh ,oa ,dchti=kh esa varj

y{k.k f}chti=kh tM+ ,dchti=kh tM+

1- laogu caMyksa dh 2&6 (f}&gsDlkdZ) vusd (cgqvkdZ)
la[;k

2- isfjlkbfdy ik'ohZ; tM+ksa dk rFkk laogu dsoy ik'ohZ; tM+ksa dk
,èkk o dkx ,èkk dk mRifÙk mRifÙk dsanz
dsanz

3- ,èkk mifLFkr (gksrh gS) ugha gksrh

4- f}rh;d o`f¼ mifLFkr (gksrh gS) ugha gksrh

5- fiFk vfry?kq vFkok vuqifLFkr lqfodflr

6.8 ik'ohZ; tM+ksa dh mRifÙk

 ik'ohZ; tM+ksa dh mRifÙk vartkZr (endogenous) izdkj dh gS vFkkZr~ bldk mn~xe tM+
dh xgjh irZ ls gksrh gSA

 mRifÙk dsanz ifjjEHk gSA vkfn nk: ds lEeq[k rFkk dksf'kdk,¡ foHkkftr gksdj ,aMksMfeZl
esa mHkkj iSnk djrh gSaA (fp=k 6-9c-d)

 mHkkj oYdqV esa vanj izos'k djrk gS (fp=k 6.9c-d) vkSj ik'oZ 'kk[kk ds :i esa fudyrk
gSA

fp=k 6-9a-d tM+ dh mnxzdkVμik'ohZ; tM+ ds fuekZ.k (vUrtkZr mRifÙk) dh
fofHkUu voLFkk,¡ n'kkZrk gqvk

 rRi'pkr~ mHkkj esa tM+ 'kh"kZ ds rhuksa foHkT;kstd vFkkZr~ MsesZVkstu] isjhCyse ,oa Iyhjkse
foHksfnr gks tkrs gSa

 vUrr% ik'ohZ; tM+ eq[; tM+ dks Hksn dj ckgj vk tkrh gSaA

 ik'ohZ; tM+ dh la[;k nk: dh la[;k ds vuq:i gksrh gaSA

varLRopk
ifjjEHk

vkfnnk: isjhlkbdy

varLRopk

izksVkstkbye izksVkstkbye

isjhlkbdy

o`f¼ {ks=k

varLRopk

tM+
vk|d

dkVsZDl
(oYdqV) dkVsZDl

(oYdqV)
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1- ml n'kk dk uke crkb;s tc izksVkstkbye ifjfèk rFkk esVktkbye dsanz dh vksj fLFkr jgrk
gSaA

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

2- xktj dh ik'ohZ; tM+ksa dks rksM+uk D;ksa dfBu gksrk gS\

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

3- ik'ohZ; tM+ rFkk ,èkk dk mRifÙk dsanz D;k gS\

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

4- varLRopk (,aMksMfeZl) dh mu dksf'kdkvksa dk uke crkb;s tks dSLisfj;u iV~Vh jfgr gksrh
gS rFkk ty ds laogu esa lgk;d gksrh gSA

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

5- f}chti=kh ,oa ,dchti=kh tM+ ds nks eq[; varj crkb;sA

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

6- ;fn tkbye caMyksa dh la[;k pkj (VsV±kdZ) gks] rc ml LFkku ls fdruh ik'ohZ; tM+sa
fodflr gksxh\

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

6.9 f}chti=kh tM+ esa f}rh;d o`f¼

tM+ksa dh yackbZ esa o`f¼ 'kh"kZ foHkT;ksrd (apical meristem) ls gksrh gSA bls izkFkfed o`f¼
(Primary growth) dgrs gSaA izkFkfed o`f¼ ds vykok tM+sa eksVkbZ vFkkZr~ ?ksjs esa Hkh o`f¼ djrh
gSaA bl o`f¼ dks f}rh;d o`f¼ dgrs gSa rFkk ;g dsoy f}chti=kh tM+ksa esa gh ikbZ tkrh gSA

f}rh;d o`f¼ ik'oZ foHkT;ksrd (lateral meristem) vFkkZr~ laogu ,èkk (Vascular cambium)
,oa dkx ,èkk (cork cambium) esa gksrs gSA

;kn jf[k;s] laogu ,oa dkx ,èkk dh mRifÙk isfjlkbdy ls f}rh;d Ård (secondary tissue)
ds :i esa fodflr gksrh gSA

f}rh;d o`f¼ fuEu izdkj ls gksrh gS %

 izksVkstkbye ds lEeq[k isfjlkbdy dh dksf'kdk,a foHkkftr gksdj iV~Vhuqek laogu ,èkk dk
fuekZ.k djrh gS (fp=k 6-10b)

 Ýyks,e xqPN ds Hkhrj dh vksj mifLFkr lalaf/r Ård dh dksf'kdkvksa esa Hkh iV~Vhuqek
laogu ,èkk fodflr gksrh gS (fp=k 6-10a,b)



fVIi.kh

 175

ewy ra=k

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

fp=k 6.10 f}chti=kh tM+ dh vuqizLFk dkVμ(a) rFkk (b) (c) vkjs[kh f}rh;d o`f¼ dh
vkjafHkd voLFkk,¡ (d) jaHk dk vkjs[kh dkV fp=k (dksf'kdh;)

 nksuksa laogu ifV~V;ksa dk ikf'Zod la;ksx gksrk gS rFkk ,d oy; (ring) dk vkdkj tks igys
rjafxr (fp=k 6.10c) gksrk gS ij ckn eas Ýyks,e ds vanj dh vksj f}rh;d tkbye Årdksa
dh vfro`f¼ ls xksy vkdkj dk gks tkrk gS (fp=k 6-11a)

 ,èkk dh dksf'kdk,¡ b±Vuqek gksrh gS rFkk foHkktu }kjk viuh nksuksa rjiQ vFkkZr~ ifjfèk rFkk
dsanz dh vksj dksf'kdk,¡ cukrh gSA dsanz dh vksj cuh f}rh;d tkbye rFkk ifjfèk dh vksj
cuh dksf'kdk,¡ f}rh;d Ýyks,e esa foHksfnr gksrh gSaA

fp=k 6.11 f}chti=kh tM+ dh vuqizLFk dkV (vkjs[kh) a-b f}rh;d o`f¼
ckn dh voLFkk,¡

izkFkfed tkbye

izkFkfed Ýyks,e

f}rh;d
tkbye

f}rh;d Ýyks,e

dSfEc;e

dkdZ
iQsykstsu

fdj.ksa

fdj.ksa

,ihMfeZl
dkVsZDl
varLRopk

isjhlkbdy
dSfEc;e

izkFkfed Ýyks,e
izkFkfed tkbye

f}rh;d
Ýyks,e

f}rh;d tkbyevarLRopk
isjhlkbdy
Ýyks,e
dSfEc;e

tkbye
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 vkfnnk: ds ckgj dh vksj cuk f}rh;d Ård foHksnu izkFkfed eTtk fdj.k
(Primary medullary ray) esa gksrk gS rFkk blds cuus esa izksVkstkbye u"V ugha gksrk gS
(fp=k 6-11a)A

 blds mijkar dkx ,èkk vFkok iQsykstu (phellogen) dh mRifÙk Hkh isfjlkbdy ls gksrh
gS (fp=k 6-11b)A

 dkx ,èkk ds lfØ; foHkktu ds iQyLo:i ifjfèk dh vksj dkx iQsye (phellem) ;k
dkWdZ rFkk vanj dh vksj f}rh;d oYdqV ;k iQsyksMeZ (phelloderm) dk foHksnu gksrk gSA

 dkx,/k (phellogen)] iQsye (phellem),  rFkk iQsyksMeZ (Phelloderm) bdV~Bs feydj
ifjRod (periderm) cukrs gSA isfjMeZ lqj{kk iznku djrk gSA

 varr% o/Zudkjh dkdZ ds ckgj dk laiw.kZ izkFkfed Ård (;kuh varLRopk] oYdqV vkSj
,sihCysek) iQV dj (sloughed off) ckgj fudy tkrk gSA

ikBxr iz'u 6.5

1- f}chti=kh tM+ ds ik'oZ foHkT;ksrdksa ds uke crkb,A ;s D;k dk;Z djrs gSa\

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

2- laoguh ,èkk dh mRifÙk fdl ijr ls gksrh gS\

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

3- la;ksth Ård D;k gS\

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

4- ifjRod (ifjMeZ&periderm) dh ifjHkk"kk crkb,A bldk D;k dk;Z gS\

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

5- D;k f}chti=kh ikni dh izkFkfed tM+ esa ,èkk ikbZ tkrh gS\

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

vkius D;k lh[kk

 ewykadqj yack gksdj izkFkfed vFkok ewlyk tM+ cuk nsrk gSA

 tM+ gjh ugha gksrh] D;ksafd blesa i.kZgjr fo|eku ugha gksrk gSA ioZ ,oa ioZlafèk;k¡] ifÙk;k¡
vkSj dfydk,¡ Hkh ugha gksrhA

 ;s xq#Ro rFkk ty dh vksj (fuf'pr :i ls xq#RokuqorhZ rFkk tykuqorhZ) ijarq izdk'k ds
foijhr o`f¼ djrh gSa (izdk'kkiorhZ)
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 tM+&ra=k nkss izdkj ds gksrs gSaμewlyk tM+&ra=k (f}chti=kh ikniksa esa) rFkk >dM+k tM+&ra=k
(,dchti=kh ikniksa esa)

 ewlyk tM+ dk ifjoèkZu ewykadqj ls gksrk gS ijarq viLFkkfud tM+ksa dk ifjoèkZu ewykadqj
ls u gksdj ikSèks ds vU; fdlh Hkkx ls gksrk gSA

 tM+ ds 'kh"kZ Hkkx esa pkj {ks=k gksrs gSaμewy xksi {ks=k] foHkT;ksrdh {ks=k] nh?khZdj.k {ks=k rFkk
ifjiDou {ks=kA

 tM+ dk eq[; dk;Z ikSèks dks fLFkjhdj.k iznku dj feV~Vh esa tek, j[kuk] rFkk ty ,oa
[kfut yo.k dk vo'kks"k.k djuk gS

 dqN ikSèkksa esa tM+sa fof'k"V dkf;Zdh; dk;Z djus ds fy, :ikarfjr gks tkrh gSa ([kk| lap;]
Lokaxhdj.k] 'olu] ok;qeaMyh; vknZzrk dk vo'kks"k.k] ijiks"kh ikSèks ls iks"k.k pwluk vkfn)
rFkk ;kaf=kdh; dk;Z (feV~Vh esa etcwrh ls tek, j[kuk] vkjksg.k] mRIykou) djus ds fy,A

 tM+ dh vkarfjd lajpuk fuEuor~ n'kkZrh gSμ,d dksf'kdh; jkse] ,dijr esa O;ofLFkr
isfjCysek] cM+k oYdqV] lqLi"V varLRopk] dSLisfj;u ifV~V;ksa okyh dksf'kdk,a rFkk iFk
dksf'kdkvksa ;qDrA ,d ijr esa O;ofLFkr ifjjEHk ls vjh; laoguh caMy] jaHk curk gSA
(nk: rFkk eTtk)

 f}chti=kh tM+ esa ,dchti=kh tM+ dh vis{kk de laoguh iwy (2&6)] gksrs gSa] lkFk gh
vYifodflr eTtk rFkk ,èkk (f}rh;d) ikbZ tkrh gSA

 ik'ohZ; tM+ksa dh mRifÙk vartkZr izdkj dh gksrh gSaA

 ik'ohZ; tM+ksa dh la[;k nk: dh la[;k ds rnuq:i gksrh gSaA

 f}chti=kh tM+ksa esa ik'ohZ; tM+] laogu ,/k rFkk dkx ,/k dh mRifÙk ifjjEHk ls gksrh
gSA

 f}chti=kh tM+ esa ,/k dh mifLFkfr ds dkj.k f}rh;d o`f¼ gksrh gSA

 tM+ksa esa izkFkfed rFkk yackbZ esa o`f¼ 'kh"kZ foHkT;ksrd dh fØ;k'khyrk ls gksrh gSA

 f}chti=kh tM+ksa esa eksVkbZ vFkkZr~ ?ksjs esa o`f¼ ik'oZ foHkT;ksrdksa (laoguh ,èkk ,oa dkx)
}kjk f}rh;d o`f¼ ls gksrh gSA

 laoguh ,/k dh mRifÙk izksVkstkbye ds lEeq[k ifjjEHk dh dksf'kdkvksa ls rFkk Ýyks,e
ds Hkhrj dh vksj mifLFkr lalaf/r Ård dh dksf'kdkvksa ls iV~Vh :i esa gksrk gSA

 izkjaHk esa ,/k ygjnkj gksrh gSA ijarq ckn esa orqZykdkj gks tkrh gSA

 laoguh ,/k ifjfèk dh vksj f}rh;d Ýyks,e rFkk dsanz dh vksj f}rh;d nk: (tkbye)
dk fuekZ.k djrk gSA

 izkFkfed eTtk fdj.k dk foHksnu vkfnnk: ds ckgj dh vksj gksrk gSA
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 dkdZ ,/k vFkkZr~ iQsykstu dh mRifÙk Hkh ifjEHk ls gh gksrh gS rFkk og ifjfèk dh vksj
iQsyse rFkk vanj dh vksj f}rh;d oYdqV vFkkZr~ dkx vLrj (iQsyksMeZ) cukrk gS

 dkdZ] dkxtu rFkk dkdZ vLrj bdV~Bs feydj isfjMeZ cukrs gSa ftldk dk;Z vkarfjd
Årdksa   dk j{kk djuk gSA

ikBkar iz'u

1- viLFkkfud tM+ ds pkj :ikarj.kksa dk o.kZu dhft;sA

2- fuEufyf[kr ds chp dsoy ,d&,d varj nhft;s%

(i) ewlyk ,oa viLFkkfud tM+

(ii) izkWi (vkyEc) tM+ ,oa voLraHk tM+

(iii) vkfnnk: (izksVkstkbye) vkSj esVkstkbye

(iv) iQsyksMeZ (dkx vLrj) ,oa ifjpeZ (isjhMeZ)

(v) laoguh ,/k ,oa dkdZ ,/k

3- fofHkUu izdkj dh [kk| tM+ksa dk o.kZu dhft;s ftudk vki vè;;u dj pqds gSaA

4- okriqVh/j ewy (U;wesVksiQksj) D;k gSa\ os dgk¡ ik, tkrs gS rFkk D;k dk;Z djrs gSa\

5- f}chti=kh tM+ esa f}rh;d o`f¼ dk o.kZu dhft;sA

6- ik'ohZ; tM+ksa dks eq[; tM+ ls rksM+uk D;ksa dfBu gksrk gS\

7- isfjMeZ D;k gS\ og dSls fufeZr gksrh gS\

8- tM+ dks igpkuus ds fy, vki dkSu&ls pkj eq[; y{k.k crk;sxsa\

9- ifjiDou {ks=k dk D;k dk;Z gS\

10- ,d&,d ml ikni dk mnkgj.k nhft;s ftuesa 'olu tM+] vkjksg.k tM+] Iykoh tM+ rFkk
pw"kd tM+ ikbZ tkrh gSA

11- ikSèks ds fdlh Hkkx dh vuqizLFk dkV dks lw{en'khZ esa ns[kus ij fuEufyf[kr lajpuk,¡ fn[kkbZ
iM+rh gSa % vjh; laogu caMy] ,DtkdZ tkbye] ,dijr dk cuk isfjlkbdy rFkk
,ddksf'kdh; jkse crkb, ;g dkSu lk Hkkx gksxk\

12- ml foHkT;ksrd dk uke crkb, tks tM+ksa dks yackbZ rFkk eksVkbZ esa o`f¼ esa lgk;d gSA

13- tM+ ds ml tM+ :ikarj.k dk uke crkb, tks o`{k dh 'kk[kkvksa dks lgkjk nsrk gSA

14- ;fn fdlh tM+ dk vuqizLFk dkV iksyhizksVkstkbye laogu caMy fodflr cM+h eTtk rFkk
dSfEc;e dh vuqifLFkr n'kkZrh gks] rks og fdl izdkj dh tM+ gksxh\

15- f}chti=kh rFkk ,dchti=kh tM+ ds jaHk esa varj crkb,A
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ikni rFkk thoksa ds izdkj
,oa izdk;ZikBxr iz'uksa ds mÙkj

6-1 1- tM+

2- ewykadqj

3- ewlyk tM+&ra=k ikSèks dks feV~Vh esa etcwrh ls tek, j[krk gS D;ksafd ;g xgjkbZ
rd] 'kkf[kr gksdj feV~Vh esa iQSyk jgrk gSA

4- eDdk] xUus esa >dM+k tM+&ra=k rFkk lwjteq[kh] vke esa ewlyk tM+&ra=k

5- ioZ rFkk ioZlafèk;ksa] dfydkvksa ,oa ifÙk;ka vuqifLFkr

6-2 1- ewy xksi

2- ewy xksi {ks=k] foHkT;ksrdh {ks=k] nh?khZdj.k {ks=k] ifjiDou {ks=k

3- MesZVkstu (dermatogen) ls ewy xksi rFkk tM+h; Ropk vkSj Iyhjkse ls jaHk dk foHksnu
gksrk gSA

4- ewyjkse ;k jkseèkkjd (piliferous) {ks=k ;k ifjiDou {ks=k

6-3 1- gk¡ ! ;s tM+ gSa D;ksafd muesa ioZ vkSj ioZZlafèk;k¡] dfydk vkSj ifÙk;k¡ vuqifLFkr
gSa_ ;s [kk| lap; gsrq xwnsnkj gks xbZ gSaA

2- okriqVh/j] 'olu

3- osykesu

4- fLFkjhdj.k rFkk ty ,oa [kfut yo.kksa dk vo'kks"k.k

5- (a) - (iii); (b) - (iv); (c) - (i); (d) - (ii)

6-4 1- ,DlkdZ

2- D;ksafd os vanj dh ijr vFkkZr~ isfjlkbdy ls fudyrh gSa@vartkZr mRifÙk

3- ifjjEHk

4- iFk dksf'kdk,¡

5- f}chti=kh tM+ esa 2-6 laoguh iwy rFkk ,/k mifLFkr gksrs gSa ijarq ,dchti=kh tM+
esa vusd laoguh caMy gksrs gS rFkk ,/k ugha gksrhA

6- pkj

6-5 1- laogu dSfEc;e ,oa dkx dSfEc;e_ laogu dSfEc;e ls f}rh;d laoguh Ård vkSj
dkx ,s/k ls dkx ,oa f}rh;d oYdqV curk gSaA

2- ifjjEHk ,oa la;ksth Ård

3- la;ksth Ård e`nqrdh gksrk gS] rFkk tM+ksa esa vjh; fLFkr ds caMyksa ds chp O;ofLFkr
jgrk gSA

4- ifjRod ,slk Ård gS tks f}rh;d o`f¼ }kjk curk gS rFkk dkdZ] dkdZtu ,oa
dkdZ vLrj ls feydj curk gS_ lqj{kk

5- ugha] izkFkfed f}chti=kh tM+ esa ,/k fo|eku ugha gksrk gSA


