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ifjp; (INTRODUCTION) 

ANATOMY- (xzhd 'kCn] ftlesa Ana → Åij o 

temnein → dkVuk) A  

➢ bl vè;k; esa ge mPp ikS/kksa esa Hkhrjh 

jpukRed rFkk dk;kZRed lajpukvksa ds fo"k; esa 

i<+saxsA  

➢ ikS/ksa dh Hkhrjh lajpuk ds vè;;u dks 'kkjhfjdh 

dgrs gSaA ikS/ksa esa dksf'kdk vk/kkj Hkwr bdkbZ gSA 

dksf'kdk,¡ Årdksa esa vkSj Ård vaxksa esa laxfBr 

gksrs gSaA ikS/ks ds fofZHkUu vaxksa dh Hkhrjh lajpuk esa varj gksrk gSA  

ikni ÅÙkd (PLANT TISSUE) : 
➢ leku vFkok vleku dksf'kdkvksa dk laxfBr lewg ftudh mRifÙk leku gksrh gS rFkk dk;Z Hkh izk;% leku gksrs gS] 

Ård dgykrk gSA  

 

LFkk;h ÅÙkd 

tkbye ¶yks,e 

 

foHkT;ksrdh Ård (Meristematic tissue) :  

➢ foHkT;ksrd (xzhd Hkk"kk esa esfjLVks - foHkkftr): ikS/kksa esa o`f) eq[;r% lfØ; dksf'kdk foHkktu okys fof'k"V {ks=ks rd gh 

lhfer gksrh gSA bl {ks= dks foHkT;ksrd dgrs gSA 

➢ foHkT;ksrd ,d LFkkuh; {ks= gksrk gS ftlesa okLro esa dksf'kdk foHkktu gksrk gSA 
 

y{k.k (Characteristics) : 

➢ ;g ,d vfoHksfnr Ård gSA 

➢ foHkT;ksrd dk dksf'kdk pØ fujUrj jgrk gS vFkkZr~ blesa foHkktu dh {kerk gksrh gSA vr% ;g vifjiDo dksf'kdkvksa 

ds cus gksrs gSaA 

➢ foHkT;ksÙkd esa dsoy izkFkfed dksf'kdk fHkfÙk ikbZ tkrh gS tks fd iryh o yphyh ¼izR;kLFk½ gksrh gS o lSY;wykst dh cuh 

gksrh gSA f}rh;d dksf'kdk fHkfÙk vuqifLFkr gksrh gSA 

➢ foHkT;ksrd dh dksf'kdk,a NksVh ,oa leO;klh gksrh gSA 

➢ budk dksf'kdknzO; l?ku (dense) gksrk gSA 

➢ dksf'kdk esa fjfDrdk,a (vacuoles) lkekU;r;k vuqifLFkr] ;fn mifLFkr gks rks cgqr NksVh gksrh gSA 

 

➢ buesa dsUnzd eq[; rFkk cM+k gksrk gSA 
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ikniks dh 'kkjhfjdh  

 (Anatomy of Dicotyledonous and 
Monocotyledonous plants) 

CONTENT 



 

  
iq"ih; ikniksa dh 'kkjhfjdh  

  

➢ foHkT;ksrd dksf'kdk,¡ mikip;h :i ls vR;f/kd lfØ; gksrh gS] blfy, dksf'kdkvksa esa laxzfgr Hkkstu dk vHkko gksrk gSA 

➢ foHkT;ksrd dksf'kdkvksa esa yod (Plastids) vuqifLFkr gksrs gSA ;fn ik, tk;s rks dsoy iwoZyod (proplastid) ik, tk 

ldrs gSA vUr%iznO;h tkfydk vYi fodflr gksrh gSA 

➢ foHkT;ksrdh ÅÙkd esa vUrjk dksf'kdh; LFkku (intercellular spaces) lkekU;r% vuqifLFkr gksrs gS D;ksafd dksf'kdk,a 

vkil esa lVh gqbZ (ladqfyr) gksrh gSA vr% ,d l?ku Ård gksrk gSA 
 

foHkT;ksrd dk oxhZdj.k (CLASSIFICATION OF MERISTEMATIC TISSUE) :  

 
 

[A] foHkT;ksrd Ård (mRifr ,oa fodkl ds vk/kkj ij ): 

 mRifr ,oa fodkl ds vk/kkj ij foHkT;ksrd dks rhu izdkjksa eas ckaVk tkrk gS : 

 çkd~foHkT;ksÙkd çkFkfed foHkT;ksÙkd f}rh;d foHkT;ksÙkd 

1. Hkzw.kkoLFkk ds nkSjku çkjaHk esa 

fodflr 

1.  izkd~foHkT;ksrd +}kjk fodflr 1. çkFkfed LFkk;h ÅÙkd }kjk fodflr  

2.  dksf'kdk foHkkftr gksrh gS rFkk 

izkFkfed foHkT;ksrd dk fuekZ.k 

djrh gSA  

2.  dksf'kdk,sa lnSo foHkktu'khy 

jgrh gS vkSj izkFkfed LFkk;h 

ÅÙkdksa dk fuekZ.k djrh gSA 

2.   dksf'kdk dk foHkktu gksrk gS rFkk 

f}rh;d LFkk;h ÅÙkd dk fuekZ.k 

gksrk gSA 

3.   Hkzw.kkoLFkk eas ik;k tkrk gSA 

 mnk- rus dh dksf'kdk 

  

3.   izjksg rFkk ewy 'kh"kZ eas 

mifLFkr 

 mnk- - 'kh"kZLFk foHkT;ksrd  

3.  ewy rFkk rus ds ifjiDo Hkkxks esa 

mifLFkr  

 mnk- dkWdZ ,/kk 
 

 
 

[B] iknidk; esa fLFkfr ds vk/kkj ij foHkT;ksrd Ård dk oxhZdj.k : 

 foHkT;ksrd ikni esa fLFkfr ds vk/kkj ij rhu izdkj gksrk gSA 
 

 (i) 'kh"kZLFk foHkT;ksrd (Apical Meristem) :

 ➢ foHkT;ksrd tks ewy ,oa izjksg ds 'kh"kZ ij ik, tkrs gS ,oa izkFkfed Ård cukrs gS] mUgsa 'kh"kZLFk foHkT;ksrd dgrs 

gSA bu foHkT;ksrdksa dh fØ;k'khyrk ls ikni vax dh yEckbZ esa o`f) gksrh gSA  

  mnkgj.k : ewy 'kh"kZ] izjksg 'kh"kZA ;s izkFkfed o`f) ds fy, mÙkjnk;h gksrs gSA 

 

mRifr ,oa fodkl ds vk/kkj ij iknidk; esa fLFkfr ds vk/kkj ij  dk;ksZ ds vk/kkj ij 

çkd~foHkT;ksÙkd 

çkFkfed 

f}rh;d 

'kh"kZLFk 

vUrosZ'kh 

ik'ohZ; 

vf/kRod 

izkd~,/kk  

Hkj.k 

foHkT;ksrd Ård 

DETECTIVE MIND 

 fdlh LFkk;h Ård ls foHkT;ksrd dk cuuk fofoHksnu (dedifferentiation) dgykrk gSA 

 

izkFkfed  izkd foHkT;ksrd  izkFkfed LFkk;h f}rh;d foHkT;ksrd f}rh;d LFkk;h ÅŸkd 

foHksnu fufoZHksnu 
 

iqu%foZHksnu 
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

 ➢ i.kZ dksf'kdk fuekZ.k rFkk LrEHk dksf'kdk fuekZ.k ds nkSjku dqN dksf'kdk,¡ ihNs jg 

tkrh gS rFkk d{kh; dfydk dk fuekZ.k djrh gS ftlls 'kk[kk,a ;k iq"i curs gSA  

 
 (ii) vUrosZ'kh foHkT;ksrd (Intercalary Meristem) :     

 ➢tc foHkT;ksrd LFkk;h Årdksa ds chp mifLFkr gksrk gS rc mls vUroZs'kh 

foHkT;ksrd dgrs gSA 

 ➢;g 'kh"kZLFk foHkT;ksrd ls vyx gqvk Hkkx gSA 
 ➢ ;s dqN ikniksa ds ruksa esa ik;s tkrs gSA 
 ➢;g 'kkdkgkfj;ksa }kjk ?kkl esa [kk, Hkkx dks iquZthfor djrs gSA 
 ➢ ;s vYidkfyd gksrs gS ,oa var esa LFkk;h Ård esa ifjofrZr gks tkrs gSA 
 

 
 

 (iii) ik'ohZ; foHkT;ksrd (Lateral Meristem) : 
 ➢ik'oZ foHkT;ksrd ikni vaxksa ds ik'oZ fLFkfr ij ik;k tkrk gSA  

 ➢ ik'oZ foHkT;ksrd dh lfØ;rk ls ikni vax dh eksVkbZ eas o`f) gksrh gSA 

 ➢ lHkh f}rh;d foHkT;ksrd ik'oZ foHkT;ksrd gksrs gSA 

 ➢ ik'oZ foHkT;ksrd mÙifÙk esa (var%iwyh; dSafc;e ds vfrfjDr mÙifr eas f}rh;d) çkFkfed o f}rh;d nksuks gksrs gSA   
 

[C] dk;ksZ ds vk/kkj ij foHkT;ksrd Ård ( MERISTIEMATIC TISSUES ON THE BASIS OF FUNCTION) : 
 ➢gScjySaM (Haberlandt) us dk;Z ds vuqlkj foHkT;ksrd dks rhu Hkkxksa esa foHkkftr fd;kA 

 (i) vf/kRod (Protoderm) : ;g foHkT;ksrd dh lcls ckgjh irZ gksrh gSA vf/kRod dh fØ;k'khyrk ls ckg~;Roph; 

Ård ra= dk fuekZ.k gksrk gSA blesa ckg~;Ropk] ewyjkse] LrEHk jkse lfEefyr gSA 
 (ii) çkd~,/kk (Procambium) : dksf'kdk,a yEch gksrh gS rFkk laoguh Ård ra= dk fuekZ.k djrk gSA blesa tkbye] 

¶yks,e lfEefyr gSA 

 (iii) Hkj.k&foHkT;ksrd (Ground Meristem) : bl {ks= dh dksf'kdk,a cM+h] iryh fHkfÙk okyh vkSj leO;klh; gksrh gSA 

bldh dksf'kdkvksa dh fØ;k'khyrk ls Hkj.k ÅÙkd ra= dk fuekZ.k gksrk gS ftlesa v/kLRopk] oYdqV] varLRopk 

ifjjEHk] eTtk fdj.ksa vkSj eTtk lfEefyr gSA 
 

'kh"kZLFk foHkT;ksrd dk laxBu (COMPOSITION OF APICAL MERISTEM) :  
➢ fuEure 'kSoky o dodksa esa 'kh"kZLFk foHkT;ksrd vuqifLFkr gksrk gSA budh lHkh dksf'kdk,a gh foHkktu'khy gksrh gS ,oa 

'kh"kZ o`f) ugha n'kkZrh gSA vr% bu ikniksa eas gksus okyh o`f) dks folfjr o`f) (diffused growth) dgrs gSA 

dsanzh; flfyMaj 

oYdqV 

izksVksMeZ 

oYdqV ,oa dsanzh; 

flfyMaj dk izkjaHk 

 

ewyxksi dk izkjaHk 

ewyxksi 

ewy'kh"kZ 

esfjLVse 

iÙkh vk|d 

izjksg 'kh"kZ 

esfjLVseSfVd {ks= 

d{kh; dyh 

foHksnh okfgdk 

Ård 

fp= : 'kh"kZLFk foHkT;ksÙkd (A) ewy (B) izjksg 

SPOT LIGHT 
'kh"kZLFk foHkT;ksrd ,oa vUroZs'kh foHkT;ksrd nksuksa gh izkFkfed foHkT;ksrd gSA D;ksafd os ikni dh izkjfEHkd 

voLFkk esa gh izdV gks tkrs gS ,oa izkFkfed ;k iwoZorhZ ikni dk; cukus esa lgk;rk djrs gSA 

fofHkUu foHkT;ksÙkd iznf'k Zr 

djrk izjk sg 

'kh"kZLFk foHkT;ksrd 

ik'oZ foHkT;ksrd 

fofHkUu foHkT;ksÙkd iznf'kZr 

djrk izjksg 
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➢ mPprj 'kSokyksa (tSls & ¶;wdl] fMDV~;ksVk vkSj lkjxSle ), czk;ksQkbV~l o dqN VsfjMksQkbV~l (tSls flySftusyk) esa 
'kh"kZLFk foHkT;ksrd ,dy dksf'kdk dk cuk gksrk gSA ;g dksf'kdk 'kh"kZLFk dksf'kdk (apical cell) dgykrh gSA  

➢ QuZ] vuko`Ùkchth rFkk vko`rchth esa 'kh"kZ&foHkT;ksrd vusd dksf'kdkvksa dk cuk gksrk gSA 
 

tuuh; çjksg 'kh"kZ (REPRODUCTIVE SHOOT APEX)% 
➢ tuu voLFkk ds nkSjku] vFkkZr~ Qwy vkus ds le;] dkf;d çjksg 'kh"kZ] tuu çjksg 'kh"kZ esa cny tkrk gSA çjksg 'kh"kZ 

dk ;g ifjorZu ¶yksjhtu vkSj çdk'k }kjk çsfjr gksrk gSA 

➢ tuu çjksg 'kh"kZ esa] f'k[kj {ks= vf/kd lfØ; (dksf'kdk foHkktu dh nj rst) gksrk gS vkSj ;g iqadslj (iqeax) vkSj v.Mi 

(tk;akx) cukrk gSA vkSj ¶ySaDl tksu de lfØ; (dksf'kdk foHkktu dh nj /kheh) gksrk gS vkSj ckány (ckányiqat) vkSj ny 

(nyiaqt) cukrk gSA  

 
 

LFkk;h ÅÙkd (PERMANENT TISSUES) : 
➢ foHkT;ksrd esa foHkktu ls fufeZr dksf'kdk,a lajpukRed ,oa fØ;kRed :Ik lss fof'k"V gks tkrh gS rFkk mudh foHkktu 

{kerk lekIr gks tkrh gS rFkk ;g LFkk;h mÙkd cukrs gSaA budk fuekZ.k foHkT;ksrd ds foHkktu rFkk foHksnu 

(differentiation) ds QyLo:i gksrk gSA  

➢ LFkk;h Ård dh dksf'kdk,a thfor vFkok e`r gks ldrh gSA 
 

LFkk;h ÅÙkd ds çdkj & 

 
 

 (A)  lk/kkj.k ÅÙkd (SIMPLE TISSUES) 
 ➢;g Ård ,d leku çdkj dh dksf'kdkvksa dk cuk gksrk gS tks fd ,d leku dk;Z djrh gS rFkk mRifÙk esa leku 

gksrs gSA ljy Ård rhu izdkj ds gksrs gS A 
  (i)  e`nwrd   (ii) LFkwydks.kksrd  (iii) n`<+ksrd 
 (I) e`nwrd (PARENCHYMA) : ;g lcls vkfne (Primitive) izdkj dk Ård gSSA ;g çFke fodflr ÅÙkd gSA 'ks"k 

lHkh izdkj ds Ård blh ls fodflr gksrs gSA vr% bls vk/kkjHkwr Ård (Fundamental tissue) Hkh dgrs gSA  

 ➢;g ,d lkoZHkkSfed (Universal) Ård gS rFkk vaxksa ds vanj ds eq[; ?kVd gSA 

 ➢e`nwrd uke Grew us fn;kA 

 fo'ks"krk,a (Characteristic Features) :  
 1. ;g ,d thfor Ård gSA 

 2. foHkT;ksrd ls foHksfnr gksus okyk ;g izFke Ård e`nqrd gSA 

 3. bl Ård dh lHkh dksf'kdk,a iryh fHkfÙk okyh gksrh gSA dksf'kdk fHkfÙk iSDVkslSY;wykst (eq[;r% lSY;wykst) dh 

cuh gksrh gSA vr% ;g dksey Ård gSA 

 4. izR;sd dksf'kdk esa izk;% ,d cM+h dsUnzh; fjfDrdk ikbZ tkrh gSA 

 5. bl Ård dh dksf'kdkvksa ds e/; vUrjk dksf'kdh; LFkku mifLFkr gksrs gS] ;g yphyk (<+hyk) Ård gSA  

DETECTIVE MIND 
➢ ifÙk;ksa ds cuus rFkk rus ds nh?khZdj.k ds le; dqN dksf'kdk,¡ izjksg 'kh"kZLFk esfjLVse ds ihNs NwV 

 tkrh gSaA bUgsa d{kh; dyh dgrs gSa ,slh dfy;k¡ ifÙk;ksa ds d{k esa fLFkr gksrh gSa rFkk 'kk[kk iq"i 

cukus es l{ke gksrh gSA 

➢ ewy dk 'kh"kZLFk foHkT;ksrd ewy ds fljs ij jgrk gS tcfd çjksg 'kh"kZLFk foHkT;ksrd ruk v{k ds lcls

 nwj ds {ks= esa gksrk gSA 

LFkk;h ÅÙkd 

ljy 

e`nqÙkd 

LFkwydks.kksÙkd 

n`<+ksrd 

tkbye ¶yks,e 

tfVy 
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 6. ,d czk;ksQkbV dh dk; eq[;r;k e`nqrd dh cuh gksrh gSA 

 7. Qy dk xwnk eq[;r% e`nqrd dk cuk gksrk gSA 

 8. dksf'kdk,a leO;klh; (Isodiametric) gksrh gSA e`nqrd dh dksf'kdk,¡ vkdj esa xksykdkj] v.Mkdkj o cgqHkqtkdkj 

gksrh gSA 

 

 
 
 

 

 e`nwrd ds dk;Z (Functions of parenchyma) : 
 iSjsUdkbek dk eq[; dk;Z Hkkstu dk lap;] izdk'kla'ys"k.k rFkk L=ko.k djuk gSA 

 (II) LFkwydks.kksÙkd (COLLENCHYMA) : 
  eq[; y{k.k (Main characteristics) : 
 ➢LFkwydks.kksrd ,d thfor ;kaf=d Ård gSA 

 ➢;g Ård nh?khZd`r] (dkV esa v.Mkdkj] xksykdkj ;k cgqdks.kh;) dksf'kdkvksa dk cuk gksrk gSA 

 ➢isDVks lSY;wykst (eq[;r;k iSfDVu) ,oa gSehlSY;wykst dk LFkkuh; fu{ksi.k bl Ård dk vfHkyk{kf.kd xq.k gSA 

 ➢LFkwydks.kksrd dh dksf'kdkvksa esa fjfDrdke; dksf'kdknzO; gksrk gSA  

 ➢ buesa vUrjk dksf'kdh; LFkku ugha gksrk gSA budh dksf'kdkvksa esa tc gfjr yod mifLFkr gksrk gS rks ;g Hkkstu 

dk Lokaxhdj.k Hkh dj ldrh gSaA 

 

 mifLFkfr (Occurance) :
 ➢;g 'kkdh; f}chti=h ruksa esa] f}chti=h ruksa dh v/kLRopk esa ik;k tkrk gSA 

 ➢i.kZQyd/Lrfjdk ds fdukjksa ij Hkh dksysUdkbek ik;k tkrk gSA ;g Lrfjdk ifÙk;ksa ds fdukjksa dks rst gok esa 

QVus ls cpkrk gSA 
   

dksf'kdk æO; 

dsUnzd 

e?; iVfydk 

dksf'kdk æO; 

vUrjk dksf'kdh; LFkku 

fjfädk 

çkFkfed dksf'kdk fHkfÙk 

e`nqrd dk vuqnS/;Z dkV 

vUrjk dksf'kdh; LFkku 

DETECTIVE MIND 
e`nqrd ds :ikUrj.k (Modification of Parenchyma) : 

 (a) NM+e`nwrd ;k nh?kkZsrd (Prosenchyma) : ewyksa dh ifjjaHk (Pericycle) cukrk gSA 

 (b) ok;qÙkd (Aerenchyma) : ;g tyksn~fHkn ikniksa dks mRIykodrk (Buoyancy) iznku djrk gSA 

 (c) rkjkdkj&ènqrd (Stellate parenchyma) : dsys o dSuk esa i.kkZ/kkj  

 (d) gfjr Ård  (Chlorenchyma) : i`"Bk/kkjh ifÙk;ksa esa mifLFkr : - 

 (i) [kEHk Ård  (Palisade tissues)  (ii) Liath Ård (Spongy tissues) 
 (e) 'ys"e e`nwrd (Idioblast) :  

LFkwydks.kksRrd 

eksVs fdukjs 

izksVksIykTe 
jl/kkuh  

dksf'kdk fHkfÙk 
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 dk;Z (Functions) : 

 ➢ ;kaf=d rFkk dkf;Zdh; nksuksa izdkj ds dk;Z djrk gSA 

 ➢;g ikS/kksa ds o`f) gks jgs Hkkxksa tSls 'kS'ko ruk rFkk iRrh ds o`Ur dks lgkjk iznku djrk gSA 

 ➢DyksjksIykLV dh mifLFkfr ds dkj.k ;g izdk'k la'ys"k.k dh fØ;k esa Hkh Hkkx ysrk gSA 

(III)  n`<+ksrd (SCLERENCHYMA) : 

 eq[; y{k.k :  

 ➢n`<+ksrd eq[; ;kaf=d ÅÙkd gSA    

 ➢bldh dksf'kdk,a yEch] ladh.kZ] eksVh fHkfÙk okyh o e`r (Dead) gksrh gSA 

 ➢dksf'kdk fHkfÙk eksVh ,oa fyfXud`r (Lignified) gksrh gS rFkk blesa fofHkUu izdkj ds xrZ ik;s tkrs gSaA 
 

 dk;Z % ;g ikniksa dks ;kaf=d lgkjk@;kaf=d n`<+rk iznku djrk gSA 

 çdkj : n`<+ksrd esa lajpuk] mn~Hko rFkk fodkl ds vk/kkj ij nks izdkj dh dksf'kdk,a ikbZ tkrh gSA 

 (i) n`<+@ vf"By dksf'kdk,¡ (Sclereid) 

 (ii) n`<+ksrd rUrq (Sclerenchymatous fibres) 
  

I. n`<+dksf'kdk,¡ : 

➢  ;s dksf'kdk,a NksVh] èr] vR;Ur eksVh fHkfÙk;qDr (vR;f/kd eksVh) gksrh gS rFkk buds fljs uqdhys ugha gksrsA  

➢  ǹ<+dksf'kdk fofHkUu vkdkjks dh (xksykdkj]v.Mkdkj ;k csyukdkj) gksrh gSA fxjhnkj Qyksa dh Qy fHkfÙk dh dksf'kdkvksa 

esa Qyksa tSls ve:n] uk'kikrh rFkk phdw ds xq¡ns rFkk ySX;weksa ds chtkoj.k rFkk pk; dh iÙkh esa ik;s tkrs gSA    

 
 

II. n`<+ksrd rUrq (Sclerenchymatous Fibres) : 

 ;g rUrq eksVh fHkfÙk ;qDr yEch rFkk uqdhyh dksf'kdk,¡ gksrh gSA  

 ➢;g rUrq ikni 'kjhj dh lcls yEch dksf'kdk,¡ gSA buds nksuks fljs uqdhys (yEcs o irys) gksrs gSA dksf'kdk fHkfÙk 

eksVh gksus ds dkj.k xqfgdk NksVh gks tkrh gSA rFkk lkeU;r% ikni ds fofHkUu vaxks esa lewg eas ik;s tkrs gSA 

 ➢ budh dksf'kdkfHkfÙk esa xrZ ik, tkrs gSA  

 
(B) tfVy LFkk;h ÅÙkd (COMPLEX PERMANENT TISSUES) : 
 ➢tfVy Ård ,d ls vf/kd izdkj dh dksf'kdkvksa ls feydj cus gksrs gS] ;s feydj ,d bdkbZ dh rjg dk;Z 

djrh gSA tfVy ÅÙkd fo"kekaxh gksrk gSA 

 ➢tfVy ÅÙkd nks izdkj ds gksrs gS &  

 (a) tkbye (Xylem)   (b) ¶yks,e (Phloem) 

 (a) tkbye (Xylem) : 

xrZ 

xqfgdk 

eksVh  
dksf'kdk  

fHkfÙk 
n<̀dksf'kdk  

fyXuhd̀r dksf'kdk fHkfÙk 
ldjh xqfgdk 

 

,dy n`<+ksrd rUrq dk vuqnS/;Z dkV 
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 ➢tkbye dk dk;Z ewy lss ty ,oa [kfut yo.kksa dks rus rFkk ifÙk;ksa rd igq¡pkuk vkSj ikni 'kjhj  dks ;kaf=d 

lgkjk iznku djuk gSA 

 ➢ty laogu ds fy, thonzO; dh e`R;q vko';d gSA ty dh deh esa e`r Ård vf/kd fodflr gksrs gSA 
 ➢mn~Hko ds vk/kkj ij tkbye dks izkFkfed tkbye vkSj f}rh;d tkbye esa foHkkftr fd;k x;k gSA 
 1. izkFkfed tkbye dh mRifÙk izkd~,/kk  (procambium) ls gksrh gSA  

 ➢ fodkl ds vk/kkj ij izkFkfed tkbye dks nks Hkkxksa esa oxhZd`r fd;k x;k gSA 

  (1) vkfnnk: (Protoxylem)   (2) vuqnk: (Metaxylem) 
 ➢vkfnnk: dh dksf'kdk,a vuqnk: dh rqyuk esa NksVh gksrh gSA vuqnk: ls vkfnnk: vf/kd ifjiDo gksrk gSA 
 

çkFkfed tkbye ds çdkj (TYPES OF PRIMARY XYLEM) :  
 ;s rhu izdkj dss gksrs gS A 

 (i) var%vkfnnk:d (Endarch) : bl esa vkfnnk: (protoxylem) dsUnz dh vksj rFkk vuqnk: (metaxylem) dsUnz ls nwj 

ifjf/k dh vksj curk gSA  
  mnk- & vuko`Ùkchth ,oa vko`Ùkchth ds rusA 

 (ii) ckâvkfnnk:d (Exarch) : blesa vkfn nk: (Protoxylem) ifjf/k dh vksj o vuqnk: (metaxylem) dsUnz dh vksj curk 

gSA mnk- & ewy A 
 (iii) e/;kfnnk:d (Mesarch) :  
  mnk- & QuZ dk jkbtkse 
 

 2. f}rh;d tkbye dh mRifÙk laoguh ,/kk (vascular cambium) ls gksrh gSA 
 ➢tkbye ds rRo : 

 
 

 (1) okfgfudk,¡ (Tracheids) :                    
 ➢ okfgfudk,¡ tkbye dh vkfne laoguh rRo gSA ;s lHkh laoguh ikS/kks esaa ikbZ tkrh gSA  
 ➢ okfgfudk,¡ ekssVh rFkk fyXuh—r dksf'kdk o uqdhys fljs ;qDr] yEch ,oa 

ufydkdkj dksf'kdk,a gksrh gSA  budh xqfgdk ladjh gksrh gSSA  
 ➢okfgfudk,a vius fljksa }kjk tqM+dj yEch iafDr;ka cukrh gSA ;s iafDr;ka ewykas ls rus 

esa gksdj ifÙk;ksa rd igqaprh gSA 

 ➢ izR;sd nks okfgfudkvksa ds e/; ,d vuqçLFk iV (Transverse septum) ik;k tkrk 

gSA bl ij xrZ ik, tkrs gSA 

 ➢ ,d okfgfudk ls nwljh okfgfudk eas ty xrkZs }kjk xeu djrk gSA  

 ➢ vuqizLFk iV dh mifLFkfr ds dkj.k okfgfudk esa xqfgdk vlrr~ gksrh gSA 
 ➢ okfgfudk,a e`r (Dead) ,oa fyfXud`r dksf'kdk,a gSA budh fHkfÙk ij fyfXuu dk 

teko vusd izdkj ds LFkwyu cukrk gSA 

 
 

(2) okfgdk,¡ (Vessels) : 
 ➢;g tkbye dk vk/kqfud ty laoguh rRo gSA

 ➢;g ,d yEch csyukdkj ufydk gksrh gS] tks fyfXuu ;qDr fHkfÙk rFkk o`gr dsfUnz; fjfDrdk ;qDr vusd dksf'kdkvksa 

ftUgsa okfgdk lnL; dgrs gS] ls fufeZr gksrh gSA  

 (1) Tracheids,  (2) Vessels or tracheae,  (3) Xylem fibres      &     (4) Xylem parenchyma 

Dead elements Living elements 

(1) okfgfudk,¡ (2) okfgdk,¡ (3) tkbye rarq (4) tkbye e`nqÙkd o 

e`r rRo thfor rRo 

SPOT LIGHT 
1. lkekU;r;k okfgfudkvksa dh varLFk fHkfÙk;ksa ij lhekUr xrZ (Bordered pits) ik;s tkrs gSA 

2.   vuko`Ùkchth; ikniksa dh okfgfudkvksa esa lhekUr xrksZ dh la[;k vf/kdre ikbZ tkrh gSA 

3.   fyfXuu dk vf/kdka'k fu{ksi.k xfrZ; çdkj ds LFkwyuksa esa ik;k tkrk gSA 

tkbye ds ?kVd 

okfgdk 
okfgfudh  



 

  
iq"ih; ikniksa dh 'kkjhfjdh  

  

 ➢okfgdkvksa dh xqfgdk okfgfudkvksa dh rqyuk esa vf/kd pkSM+h gksrh gS rFkk varLFk fHkfÙk fNfnzr (Perforated) gksrh 
gSA nks okfgdkvksa ds e/; vuqizLFk iV vuqifLFkr gksrk gS rFkk ;fn mifLFkr gks Hkh rks ;g fNfnzr (Porous) gksrk 

gSA vr% okfgfudkvksa dh rqyuk esa okfgdk,a ty laogu djus esa vf/kd n{k gksrh gSA 
 ➢okfgdkvksa esa eq[;r;k ljy xrZ (Simple pits) mudh ik'oZ fHkfÙk ij ik, tkrs gSA  
 ➢ okfgfudk,s vkSj okfgdk,s tkbye ds laoguh rRo dgykrs gSA 
 

(3) tkbye rarq (Xylem fibres) : 
 ➢ tkbye rarq okfgfudkvksa ,oa okfgdkvksa dks ǹ<+rk iznku djrs gS] eq[;r;k ;s okfgdkvksa dks ǹ<+rk iznku djrs gSA 

 ➢ buesa vR;f/kd eksVh fHkfÙk ,oa ladjh xqgk ik;h tkrh gSA 

 ➢ f}rh;d tkbye esa bu rarqvksa dh ek=k vf/kd gksrh gSA 
 

(4) tkbye e`nwrd (Xylem Parenchyma) : 
 ➢ bldh dksf'kdk fHkfÙk lSY;wykst dh cuh gksrh gS rFkk buesa LVkpZ] olk rFkk Vsfuu lafpr jgrk gSA  

 ➢ tkbye e`nwrd dk dk;Z ty dk vjh; laogu djuk gSA ;s ikni vaxks ds ifj/kh; Hkkxks dks ty dk laogu djrk 

gSA 
 ➢ budh fHkfÙk;ksa esa xrZ ik, tkrs gSA 
  tyokgksÙkd (Hadrom) : okfgfudkvksa ,oa okfgdkvksa dks lfEefyr :i ls ty laoguh rRo ;k gSMªkse (Hadrom) 

dgrs gSA gSMªkse uke gSojyS.M us fn;kA 
 

(b) ¶yks,e (Phloem) : 
 ➢¶yks,e dk eq[; dk;Z HkksT; i}kFkksZ dk laogu djuk gS] lkekU;r% ifÙk;ksa ls ikni ds vU; Hkkxksa rdA  

  (mnk- laxzkgh vax vkSj o`f)dkjh {ks=)  

 ➢mn~Hko ds vk/kkj ij ¶yks,e dks nks oxksZ izkFkfed vkSj f}rh;d ¶yks,e esa ckaVk tkrk gSA 
 ➢izkFkfed ¶yks,e çkd~~,/kk ls vkSj f}rh;d ¶yks,e laogu ,/kk ls curk gSA

 ➢ fodkl ds vk/kkj ij izkFkfed ¶yks,e dks nks Hkkxksa esa oxhZd`r fd;k x;k gSA

  1. çkd~¶yks,e (izksVks¶yks,e) & ldjh pkyuh ufydk ls fufeZrA  

  2. vuq¶yks,e (esVk¶yks,e) & pkSMh pkyuh ufydk ls fufeZrA 

 ➢¶yks,e] pkj çdkj dh dksf'kdkvksa ls fufeZr gksrk gS&  
 1. pkyuh dksf'kdk,a (Sieve cell)    /   pkyuh ufydk,a (Sieve tube) 

                     
   vuko`Ùkchth vkSj VsfjMksQkV~l esa ,aft;ksLieZ esa  
  ➢ pkyuh dksf'kd,a/pkyuh ufydk rRo thfor ,oa iryh fHkfÙk okyh dksf'kdk,a gSA 
  ➢ ifjiDo pkyuh ufydk rRo esa dsUnzd ugha gksrk gSA 
  ➢ izR;sd pkyuh ufydk rRo esa dsUnzh; fjfDrdk ikbZ tkrh gSA           
  ➢ vkòrchth ikniksa esa pkyuh ufydk rRo fljksa }kjk O;ofLFkr gksdj pkyuh ufydk,a (sieve tube) cukrh gSA 

  ➢ nks pkyuh ufydk rRoksa ds e/; pkyuh iÍ (Sieve plate) (fr;Zd fNfnzr vuqizLFk iÍ) ik, tkrs gSA inkFkksZ 

dk ifjogu bu fNnzksa }kjk gksrk gSA 

  ➢ ir>M+ ds ekSle esa ('kjn _rq esa) bu fNnzksa dh ifjf/k ij dSyksl 

(Callose) tek gks tkrk gS vkSj ,d eksVh lajpuk cu tkrh gS 

ftls dSyksl iSM dgrs gSA 
  ➢ dSyksl iSM] pkyuh iÍ dh lqj{kk djrk gSA bls thok.kq&laØe.k 

ls ,oa lw[kus ls cpkrk gSA 
  ➢ clar _rq esa ;g dSyksl] dSyst ,atkbe }kjk ?kqy tkrk gSA dSyksl 

-1-3 Xywdsu gksrk gSA 
  ➢ vuko`Ùkchth o VsfjMksQkbV~l esa pkyuh&dksf'kdk,a vfu;fer :i 

ls O;ofLFkr jgrh gSA  

  ➢ pkyuh iÍ ik'oZ fHkfÙk;ksa esa ik;k tkrk gSA vr% bu ikniksa esa 

Hkkstu dk laogu Vs<+k&es<+k (zig-zag) gksrk gSA 
  ➢ vkòrchft;ks esa Hkkstu dk laogu Å/oZ o n{k gksrk gSA 
   

 Note:  (i) pkyuh ufydk rRo] lgdksf'kdk,sa] ¶yks,e e`nqŸkd] ¶yks,e js'ks 

(vkòrchth esa) 

   (ii) pkyuh dksf'kdk,sa] ,YC;wfeul dksf'kdk,sa] ¶yks,e e`nqŸkd] ¶yks,e js'ks (vuko`Ùkchth esa) 

¶yks,e ds ?kVd 

pkyuh fNnz 

pkyuh ufydk  

rRo 

¶yks,e iSjsadkbek 

 

lgpj dksf'kdk 
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 2. lgdksf'kdk,¡ (Companion cell) :  

  ➢ lg dksf'kdk,a fof'k"V e`nwrd dksf'kdk gksrh gS tks pkyuh ufydk rRo ls lyaXu jgrh gSA pkyuh ufydk 

rRo vkSj lgdksf'kdk,¡ budh vuqnS/;Z lgfHkfÙk esa mifLFkr xrZ {ks=ks ls tqM+s jgrs gSaA 

  

  ➢ pkyuh ufydk rRo ,oa lgdksf'kdk dh mRifÙk lkFk&lkFk gksrh gS ,oa ;s nksuksa ,d gh ekr` dksf'kdk ls curh 

gSA vr% budks sister cell dgrs gSSA 

  ➢ lgdksf'kdk,a dsoy ,aft;ksLie~Zl esa gh ikbZ tkrh gSA  

  ➢ budks ,YC;qfeul dksf'kdk,a@LVªkloxZj dksf'kdk dgrs gSA ;g lg dksf'kdk ds leo`fr gksrh gSA 

  ➢ lg dksf'kdk ds dk;Z  

  ➢ lg dksf'kdk;sa] pkyuh ufydk esa nkc izo.krk cukrh gSA  

  ➢ pkyuh ufydk ds dk;Z lg dksf'kdk fu;fer djrh gSA 

  ➢ lgdksf'kdk ¶yks,e Hkj.k dk dk;Z djrh gSA 

  
 3. ¶yks,e rarq (Phloem fibres) : 

  ➢ ¶yks,e esa ik, tkus okys rarqvksa dks ckLV rarq (Bast Fibres) dgrs gSA ;s izk;% izkFkfed ¶yks,e eas ugha ik, tkrs gSaA 

  ➢ ;s rarq pkyu rRoksa dks ;kaf=d lgk;rk çnku djrs gSA D;ksafd ;s n`<+ksrdh; mÙkd (pkyuh  

   dksf'kdk o pkyuh ufydk) }kjk fufeZr gksrs gSA 

  ➢ dqN O;kikfjd :i ls egRoiw.kZ js'ks tSls twV] iVluA 

  ➢ js'ks ifjiDo gksus ij thonzO; dks [kks nsrs gS vkSj ckn esa e`r gks tkrs gS  

 4. ¶yks,e e`nwrd (Phloem Parenchyma) : 

  ➢ ;g yEch] uqdhyh] csyukdkj dksf'kdkvksa ls cuk gksrk gSa ftlesa l?ku dksf'kdk nzO; o dsUnzd gksrk gSA tks 

IykTeksMsLesVk ls tqM+h jgrh gSaA  

  ➢ bldh dksf'kdk,¡ thfor rFkk iryh fHkfÙk ;qDr gksrh gSA buesa jsftu] ySVsDl 

,oa 'ys"ek vkfn inkFkZ lafpr jgrs gSA  

  ➢ bldk eq[; dk;Z Hkkstu dk vjh; laogu ,oa lap;u djuk gSA 

  ¶yks,e dk [kk| lapj.k rRo ysIVkse dgykrk gSA 

pkyuh ufydk 

lgdksf'kdk,¡ 

¶yks,e  

e`nqÙkd 

pkyuh iÎ 

¶yks,e dh vuqçLFk dkV ¶yks,e dh vuqnS/;Z dkV 

¶yks,e  

e`nqÙkd 
lgdksf'kdk,¡ 

pkyuh ifV~Vdk pkyuh ufydk 

¶yks,e dh vuqçLFk dkV 

ysIVkse 

pkykuh  

dksf'kdk,¡ 

pkykuh  

ufydk,¡ 
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ÅÙkd ra= (TISSUE SYSTEM) : 
 ➢ mPp Js.kh ds ikS/kksa esa fdlh fo'ks"k dk;Z dks djus ds fy, dbZ Ård ,d bZdkbZ ds :i esa dk;Z djrs gSA bu 

Årdksa dk mn~xe Hkh leku gksrk gSA ,sls Ård ,d ra= dk fuekZ.k djrs gS ftls Ård ra= dgrs gSA mPprj 

ikniksa esa lajpuk ,oa fLFkfr ds vk/kkj ij lkWDl us Årdksa dks rhu fofHkUu rU=ksa esa foHksfnr fd;k gSA 

 
 

 1. ckáRoph; Ård ra= (Epidermal tissue system) :  ckáRoph; Ård ra= ikS/kksa dh lcls ckgjh ijr dk fuekZ.k 

djrh gSA bl ra= esa ckáRopk rFkk blls lacaf/kr lajpuk,a tSls Vªkbdkse] ewyjkse] jU/kz] cqyhQkWeZ dksf'kdk,a vkfn 

lfEefyr fd, tkrs gSaA ;g çksVksMeZ ls fodflr gksrk gSA 

 

 ckg~;Ropk/ckg~;Ropk (Epidermis) :  

 ➢ ;g çkFkfed iknidk; dh lcls ckgjh ijr gSA  

 ➢ vf/kdka'k ikni vaxks dh ckg~;Ropk ,dLrjh; gksrh gS vFkkZr~ ckáRoph; dksf'kdkvksa ds ,d Lrj ls cuh gksrh gS 

ijUrq dqN ikniksa esa cgqLrjh; ¼cjxn] uhfj;e] isijksfe;k½ gksrh gSA   

 ➢ ckg~;Ropk e`nwrd dh cuh gksrh gSA  

 ➢ izR;sd dksf'kdk esa ,d cM+h fjfDrdk gksrh gS o ifj/kh; iryk dksf'kdk nzO; gksrk gSA  

 ➢ ckg~;Ropk dh ckgjh ijr ekse dh eksVh ijr ls <+dh jgrh gS ftls D;qfVdy dgrs gSA 

 ➢ewy esa D;qfVdy ugha gksrs gSA 

 ➢ ckg~;Ropk dksf'kdkvksa esa DyksjksIykLV vuqifLFkr gksrk gSA 
 

 jU/kz (Stomata) : 

 ➢ jU/kz] ckg~;Ropk esa ik;s tkus okys lw{e fNnz gksrs gSaA  

 ➢izR;sd fNnz nks òDd:ih (kidney shaped) / lse ds vkdkj dh dksf'kdkvksa] ftUgsa j{kd dksf'kdk,¡ (}kj dksf'kdk) dgrs 

gS] ls f?kjs gksrs gSA  

 ➢ ?kkl esa j{kd dksf'kdk,¡ Mcykdkj (dumbell shaped) gksrh gSaA 

 ➢ j{kd dksf'kdkvksa esa gfjryod gksrs gSaA j{kd dksf'kdkvksa dh Hkhrjh fHkfÙk eksVh gksrh gS rFkk ckgjh fHkfÙk iryh gksrh gSA 

 ➢ j{kd dksf'kdkvksa ds pkjks vksj ckg~;Ropk esa fofHkUu vkdkj dh dksf'kdk,¡ vyx&vyx la[;k esa gksrh gSa] ;s lgk;d 

dksf'kdk,¡ (subsidiary cells) dgykrh gSA  

   

 ➢ jU/kz ewyksa] Hkwfexr Hkkxksa o fueXu tyksn~fHkn esa vuqifLFkr gksrs gSaA 

 ➢ jU/kz xSl fofue; o ok"iksRltZu dh çfØ;k dk fu;eu djrs gSaA 

SPOT LIGHT 

¶yks,e e`nwrd] ,dchti=h ikniksa ds LrEHk rFkk f}chti=h ds izkFkfed ¶yks,e esa vuqifLFkr gksrk gSA 

ikni ÅÙkd ra= 

ckáRoph; Ård ra= Hkj.k Ård ra= 

ckg~;Ropk 

jU/zk 

Ropk jkse 

v/kLRopk 

lkekU; oYdqV 

ifjjEHk 

eTTkk o eTtk fdj.ksa 

laoguh Ård ra= 

tkbye 

¶yks,e 

,/kk 

jU/kzh; midj.k = }kj dksf'kdk,¡ + jU/kzh; fNnz + lgk;d dksf'kdk,¡ 
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Vªkbdkse (Ropk jkse) :  
 ➢ LrEHk esa ik;s tkus okys ckg~;Roph; jkse Ropk jkse dgykrs gaSA Ropk jkse lkekU;r;k cgqdksf'kdh; gksrs gSaA ;g 

'kkf[kr ;k v'kkf[kr o n`<+ ;k e`nq gks ldrs gSaA ;s lzkoh Hkh gks ldrs gSaA 

 dk;Z :  

 ➢ ok"iksRltZu ds nkSjku ty gkfu de djus esa] Qyksa ,oa chtksa ds çdh.kZu esa ,oa laj{k.k esa lg;ksx iznku djrs gSA 

 ewyjkse (Root hair) :  
 ➢  ewyjkse ckg~;Roph; dksf'kdk ds ,d dksf'kdh; nh?khZdj.k gSA budh iryh fHkfÙk lSY;wykst ,oa iSfDVd inkFkkZsa ls 

feydj curh gSA ewyjkse mRifRr dh n`f"V ls vUrZtkr gksrs gSA 

 dk;Z :  

 ➢ ewyjkse e`nk ls ty ,oa [kfut foy;u dk vo'kks"k.k djus ds vfrfjDr ikni 'kjhj dks e`nk esa LFkkfir djus esa 

egRoiw.kZ Hkwfedk fuHkkrs gSA 
 

 (2) Hkj.k Ård ra= (Ground tissue system) : 

 ➢ ;g lcls cM+k Ård ra= gSA ckg~;Ropk rFkk laogu iwy ds vfrfjDr lHkh mÙkd blesa vkrs gSaA bl esa 

v/kLRopk] oYdqV] vUrLRopk] ifjjEHk] eTTkk rFkk eTtk fdj.ksa vkfn lfEefyr gSaA i.kZ esa Hkj.k mÙkd] i.kZ e/;ksÙkd 

gksrk gSA ;g vk/kkjHkwr (ekSfyd) Ård ra= Hkh dgykrk gSA Hkj.k Ård ra= fofHkUu ljy Ård tSls ènwrd] 

LFkwydks.kksrd rFkk ǹ<+ksrd ls feydj cuk gksrk gSA ;g Ård ra= ikniksa ds 'kjhj dk vf/kdka'k Hkkx (ifjek.k) cukrk 

gSA  
 (3) laoguh Ård ra= %& laoguh Ård ra= tfVy Årdksa] tkbye vkSj ¶yks,e ls feydj curk gSA bls fof'k"V Ård 

ra= Hkh dgrs gSaA 

  ikni vaxks dh çkFkfed lajpuk ;k çkFkfed iknidk; eq[; :i ls ènqrd ls cuh gksrh gSA 

laogu iwy/laoguh ÅÙkd ra= (VASCULAR BUNDLES/VASCULAR TISSUE SYSTEM) : 
 ;g Ård ra= çkd~,/kk ls mRiUu gksrk gSA 
 ➢ tkbye ,oa ¶yks,e dks lfEefyr :i ls laogu iwy ;k laogu ÅÙkd rU= dgrs gSA 
  laogu iwyksa ds izdkj (Type of Vascular Bundles) :  

  fofHkUu vo;oksa dh O;oLFkk ds vk/kkj ij laogu iwyksa dks rhu oxkZas esa ckaVk tkrk gS& 

 I. vjh; laogu iwy (Radial vascular bundles) : 
  ➢ ,sls laogu iwy ftuesa tkbye vkSj ¶yks,e vyx&vyx f=T;k ij] 

,dkUrfjr :i esa ik, tkrs gS vjh; laogu iwy dgykrs gSaA  

  ➢ bu laogu iwyksa esa tkbye dk ifjo/kZu vfHkdsUnzh Øe esa gksrk gSA  

   vr% ;g laoguiwy cká vkfnnk:d (Exarch) dgykrs gSA 

   mnk- ikniksa dh ewysa   

 II. la;qDr laogu iwy (Conjoint vascular bundles) : 
 ➢ bl izdkj ds laogu iwyksa esa tkbye rFkk ¶yks,e leku f=T;k ij mifLFkr jgrs 

gSaA ;g nks izdkj ds gksrs gSa-  

 (1) la;qDr] laikf'Zod (Conjoint, collateral) : bl çdkj ds laogu iwy esa tkbye vkSj ¶yks,e ,d gh f=T;k ij ik, 

tkrs gS rFkk tkbye ifjf/k dh vksj rFkk ¶yks,e dsUnz dh vksj mifLFkr gksark gSA  

  ;g nks izdkj ds gksrs gSa : 
  (i) o/khZ (Open) : tc laogu iwyksa esa tkbye vkSj ¶yks,e ds chp ,/kk ikbZ tkrh gS] rks bUgsa o/khZ (open) laogu 

iwy dgrs gSA mnkgj.k & f}chti=h rFkk vuko`Ùkchth ds ruksa esa o/khZ loagu iwy ik, tkrs gSA 

fp= % ja/kzh ra= : (a) 

(b) 

lse ds vkdkj okyh }kj dksf'kdk lfgr ja/kz 

Macykdkj }kjk dksf'kdk lfgr ja/kz

ckã Roph; 

dksf'kdk,a

lgk;d dksf'kdk,a

DyksjksIykLV

}kj dksf'kdk

ja/kzh; ra=

}kj 

vjh; loagu iwy  

tkbye 

¶yks,e 
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  (ii) vo/khZ (Close) : tc laogu iwyksa esa tkbye vkSj ¶yks,e ds chp ,/kk ugha ikbZ tk, rks bls vo/khZ (closed) 
laogu iwy dgrs gSA ,dchti=h ruksa esa rFkk ,dchti=h o f}chti=h dh ifÙk;ks ij vo/khZ laogu iwy ik, 

tkrs gSA 

  ➢ bl çdkj ds laogu iwy es tkbye ds ifjo/kZu dk Øe vidsUnzh gksrk gSA blhfy,] blesa vUr%vkfnnk:d 

(Endarch) voLFkk ikbZ tkrh gSA 

 (2) la;qDr] f}laikf'Zod o o/khZ laogu iwy  (Conjoint, bicollateral and Open Vascular 
bundles) : tkbye ds nksuksa vkSj ¶yks,e dh nks ifV~V;k¡ ikbZ tkrh gS rFkk bl çdkj 

ds laogu iwy la;qDr f}laikf'Zod ,oa o/khZ laogu iwy dgykrs gSA bl izdkj ds 

laogu iwy lnSo o/khZ gksrs gSA 

 ➢ tkbye ds ifjo/kZu dk Øe vidsUnzh gksrk gSA blhfy,] blesa vUr%vkfnnk:d (Endarch) 
voLFkk ikbZ tkrh gSA 

  mnkgj.k & dqdjfcVslh] ,ikslkbuslh rFkk lksysuslh ikniksa ds ruksa esaA 

 
 

 
 

f}chti=h ikni ,oa ,dchti=h ikniks dh 'kkjhfjdh 

(Anatomy of Dicotyledonous and Monocotyledonous plants) : 
f}chti=h rus dh vkUrfjd lajpuk (INTERNAL STRUCTURE OF DICOT STEM) : 

 ,d izk:fid f}chti=h rus dh vkarfjd ljapuk esa fuEu y{k.k n`f"Vxkspj gksrs gS : 

1. ckáRopk  (Epidermis) : ;g rus dh lcls ckgjh ijr gksrh gSA ;g ,ddksf'kdh; eksVh ijr gSA ckáRopk ij 

cgqdksf'kdh; jkse (Vªkbdkse) rFkk jU/kz (Stomata) ik, tkrs gSA blds ckgj dh rjQ D;wfVu uke ds inkFkZ dh cuh 

ijr gksrh gS] ftls miRopk (D;wfVdy) dgrs gSaA 

➢ lqj{kk (Protection) esa ckáRopk dh izeq[k Hkwfedk gksrh gSA 

➢ D;wfVdy rFkk Ropkjkse ok"iksRltZu }kjk ty gkfu dks jksdrs gSA 
 

2. oYdqV (Cortex) : f}chti=h rus esa ;g rhu Hkkxksa esa foHkDr gksrk gS : 

 (a) v/kLRopk   (b) lkekU; oYdqV  (c) vUrLRopk 

 (a) v/kLRopk (Hypodermis) : ;g ckáRopk ds uhps fLFkr gksrh gSA ;g 'kS'ko LrEHk dks ;akf=d lgkjk iznku djrh 

gSA ;g ltkrh; ijrks o iScUn ds :i esa ikbZ tkrh gSA ;g LFkwydks.kksÙkd dk cuk gksrk gSA 

laikf'Zod loagu iwy 

,/kk 

vo/khZ 

(,dchti=h) 
o/khZ 

(f}chti=h) 

SPOT LIGHT 

(i) ckg~;Ropk vkSj laoguh iwyks ds vykok lHkh Ård Hkaj.k Ård ls cus gksrs gSaA 

(ii) ,dchti=h ikniks esa] laogu iwyks esa ,/kk ugha gksrh] vr% mUgsa vo/khZ ekuk tkrk gSA 

,/kk 

¶yks;e 

,/kk 

¶yks,e 

tkbye 
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fp=% f)chti=h rus dh vuqçLFk dkV 

 (b) lkekU; oYdqV (General cortex) : ;g Hkkx xksykdkj iryh fHkfÙk ;qDr e`nqrd dksf'kdkvksa dk cuk gksrk gSA oYdqV 

dk izeq[k dk;Z Hkkstu dk laxzg.k djuk gSA blesa jsftu ufydk,a@'ys"e ufydk,a ik;h tkrh gSA ;s mRifÙk esa 

fo;qfDrtkr gksrh gSA OkYdqV dksf'kdk esa vUrjk dksf'kdh; vodk'k mifLFkr gksrs gSA 

 (c) vUrLRopk (Endodermis) : oYdqV dh lcls vkUrfjd ijr gksrh gSA ;g ,ddksf'kdh; eksVh ijr gSA ;g 

<ksydkdkj (Barrel shaped) dksf'kdkvksa dh cuh gksrh gSA f}chti=h rus dh vUr%LRopk dh dksf'kdk,a LVkpZ dk 

laxzg djrh gSA vr% bls "eaM vkPNn" (Starch sheath) Hkh dgrs gSA 

 

3. ifjjEHk (Pericycle) : ;g vUr%LRopk ds uhps rFkk ¶yks,e ds Åij v/kZpUnzkdkj n`<+ksÙkdh; ijr ds :Ik esa mifLFkr 

gksrk gSA 
 

4. laogu iwy (Vascular Bundle) :  f}chti=h rus esa dbZ lkjs laogu iwy (Qukdkj) ,d oy; (Ring) esa O;ofLFkr gksrs 

gSA izR;sd laogu iwy la;qDr] laikf'oZd vkSj o/khZ izdkj dk gksrk gSA izR;sd laogu iwy ¶yks,e] varjiwyh; ,/kk vkSj 

tkbye dk cuk gksrk gSA  
 

5. eTtk (Pith) : ;g laogu iwyksa dh oy; ls dsUnz rd QSyk gqvk lqfodflr foLr`r {ks= gksrk gSA bl {ks= dh dksf'kdk,¡ 

eq[;r% e`nwrd dh cuh gksrh gSA  

 eTtk ds dk;Z&[kk| inkFkZ o ty dk lap; djuk gSA 
 

6. eTtk fdj.ks (Medullary Rays): laogu iwyksa ds e/; vjh; :i ls mifLFkr e`nwrdh; dksf'kdkvksa dks] eTtk fdj.ksa 

vFkok esMwyjh fdj.ksa dgykrh gSA eTtk fdj.kksa dk eq[; dk;Z ty rFkk Hkkstu dk vjh; laogu djuk gksrk gSA 

,dchti=h rus dh vkarfjd lajpuk (INTERNAL STRUCTURE OF MONOCOTYLEDON STEM) : 

 1. cká Ropk (Epidermis) : ;g ,ddksf'kdh; lcls ckgjh eksVh ijr gSA 

;g eksVh D;wfVdy }kjk <dh gSA cgqdksf'kdh; jkse vuqifLFr gksrs gS 

rFkk jU/kz Hkh vis{kkd`r de ik, tkrs gSA;g e`nwrd ls cuh gksrh gSA 

 2. v/kLRopk (Hypodermis) : ,d chti=h rus dh v/kLRopk n`<+ksrd dh 

cuh gksrh gSA ;g 2-3 Lrjh; gksrk gSA ;g ikni dks ;kaf=d voyEcu 

iznku djrh gSA 

 3. Hkj.k Ård (Ground tissue) : v/kLRopk ls ysdj dsUnz rd QSyk gqvk 

e`nwrd dk {ks= Hkj.k Ård dgykrk gSA ,dchti=h rus ds Hkj.k ÅÙkd 

ess foHksnu ugh gksrk gSA  

 4. laogu iwy (Vascular Bundle) : ,d chti=h rus esa n`<+ksrdh; iwykPNn 

ls f?kjs vla[; laogu iwy Hkj.k Ård esa fc[kjs gq, jgrs gSaA ;s izk;% 

cká Roph;jkse 

v/kLRopk 

e`nqrd 
vUrLRopk 

ifjjEHk 

laogu iwy 

fiFk 

ckáRopk 

eTtk fdj.k 

vUrLRopk 

,/kk 

e`nqrd 

ifjjEHk 

LFkwydks.kksÙkd 

esVk&tkbye 
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fiFk 

çksVks & tkbye 
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v.Mkdkj gksrs gSaA izR;sd laogu iwy la;qDr] laikf'Zod rFkk vo/khZ (Closed) gksrs gSaA ifjf/k dh vksj fLFkr laogu 

iwy] dsUnz esa fLFkr iwyks ls vkdkj esa NksVs gksrs gSA 

  (a) tkbye (Xylem) : tkbye esa okfgdkvksa dh la[;k 

de gksrh gSA esVktkbye esa nks cM+h okfgdk;sa rFkk 

izksVkstkbye esa ,d vFkok nks NksVh okfgdk;sa 

mifLFkr gksrh gSA okfgdk;sa V vFkok Y vkd̀fr esa ikbZ 

tkrh gSA izksVkstkbye okfgdk ds rqjUr uhps ty 

xqfgdk ik;h tkrh gSA bl xqfgdk dk fuekZ.k 

izksVkstkbye ds uhps ,oa lehi fLFkr e`nqrdh 

dksf'kdkvksa ds fo?kVu ls gksrk gSA  

  (b) ¶yks,e (Phloem) : ;g pkyuh ufydk rRo rFkk 

lgdksf'kdkvksa dk cuk gksrk gSA ¶yks,e e`nqrd 

vuqifLFkr gksrk gSA 

izk:ih f}chti=h ewy dh vkUrfjd lajpuk (INTERNAL STRUCTURE OF TYPICAL DICOTYLEDON ROOT) : ,d izk:ih 

f}chti=h ewy fuEufyf[kr y{k.k iznf'kZr djrh gS : -  

1. ewyh;Ropk (Epiblema) : -  

 ;g ,diafDrd ckáre ijr gksrh gSA blesa csyukdkj thfor ?kVd 

mifLFkr gksrs gSA D;wfVdy rFkk jU/zk vuqifLFkr gksrs gSA bldh dqN 

dksf'kdkvksa ds nh?khZdj.k ds dkj.k ,ddksf'kdh; ewy jkse fufeZr gksrs 

gSA ;g e`nqrd dh cuh gksrh gSA 

2. oYdqV (Cortex) : -  

 ;g vUrjdksf'kdh; LFkkuksa ;qDr e`nqrdh; dksf'kdkvksa dk cuk gksrk 

gSA 

 uksV : o`) ewy esa oYdqV dk ckgjh Hkkx lqcsfjd`r gks tkrk gS bls 

cká ewy Ropk (Exodermis) dgrs gSA 

 cká ewy Ropk dqN f}chti=h ewyksa rFkk vf/kdrj ,dchti=h ewyksa 

esa ikbZ tkrh gSA 

3. varLRopk/vUr'peZ (Endodermis) : oYdqV dh lcls vkUrfjd ijr 

dks vUr'peZ dks dgk tkrk gSA vUr'peZ ijr dh dksf'kdkvksa dh 

vjh; rFkk Li'kZ js[kh; fHkfÙk;ksa ij dsLisfj;u ifV~Vdk,sa ikbZ tkrh 

gSA ;s ifV~Vdk,sa lqcsfju dh cuh gksrh gSA 

➢ vUr'peZ dh os dksf'kdk,sa tks vkfn~nk: ds le{k mifLFkr gksrh gS muesa 

dsLisfj;u ifV~Vdk;sa ugha ikbZ tkrhA bUgsa iFk dksf'kdk,sa (Passage cells) 

dgrs gSA 

➢ iFk dksf'kdk,sa vo'kksf"kr ty dks oYdqV ls ifjjEHk rd tkus dk ekxZ 

iznku djrh gSA 
 

4. ifjjEHk (Pericycle) : ;g dksf'kdk dh eksVh ijr gSA ;g çkslsUdkbek 

(nhf?kZr e`nwrd) dh cuh gksrh gSA 

➢ ik'oZ ewyks dh mRifÙk ifjjHak ds Hkkx ls gksrh gS] tks vkfnnk: ds foijhr 

mifLFkr gksrh gSA vr% ik'ohZ; ewy   

 mRifÙk esa vartkZr (Endogenous) gksrh gSA  
 

5. laogu iwy (Vascular Bundles) : laogu iwy vjh; rFkk ckâ; vkfnnk:d 

gksrs gSA tkbye o ¶yks,e ìFkd rFkk la[;k es leku gksrs gSA tkbye iwyksa 

dh la[;k lkekU;r% 2-4 (f}vkfnnk:d vFkok prqjkfnnk:d] "kV~vkfnnk:d rd) gksrh gSA  

➢ tkbye ,oa ¶yks,e ds chp fLFkr Ård datdfVo Ård (Conjunctive tissue) dgykrk gSA  

➢ blls loaguh ,/kk dk fodkl gksrk gSA 

6. eTtk (Pith) : f}chti=h ewyksa esa eTtk vYifodflr ;k NksVh gksrh gSA 
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v/kLRopk 
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,dchti=h ewy dh vkarfjd lajpuk (INTERNAL STRUCTURE OF MONOCOTYLEDON-ROOT) : 
➢ ,d izk:fid ,dchti=h ewy fuEufyf[kr y{k.k iznf'kZr 

djrh gS : - 

1. ckg~;Ropk (Epidermis) : - ;g ,diafDrd ckáre ijr gksrh 

gSA blesa csyukdkj thfor ?kVd mifLFkr gksrs gSA D;wfVdy 

rFkk jU/zk vuqifLFkr gksrs gSA bldh dqN dksf'kdkvksa ds 

nh?khZdj.k ds dkj.k ,ddksf'kdh; ewy jkse fufeZr gksrs gSA 

;g e`nqrd dh cuh gksrh gSA 

2. oYdqV (Cortex) : - ;g vUrjkdksf'kdh; LFkkuksa ;qDr 

e`nqrdh; dksf'kdkvksa dk cuk gksrk gSA 

 uksV :o`) ewy esa oYdqV dk ckgjh Hkkx lqcsfjd`r gks tkrk gS 

bls cká ewy Ropk (Exodermis) dgrs gSA 

cká ewy Ropk vf/kdrj ,dchti=h ewyksa esa ikbZ tkrh gSA 

3. varLRopk/vUr'peZ (Endodermis) : oYdqV dh lcls vkUrfjd 

ijr dks vUr'peZ dks dgk tkrk gSA vUr'peZ ijr dh 

dksf'kdkvksa dh vjh; rFkk Li'kZ js[kh; fHkfÙk;ksa ij dsLisfj;u 

ifV~Vdk,sa ikbZ tkrh gSA ;s ifV~Vdk,sa lqcsfju dh cuh gksrh gSA 

➢ vUr'peZ dh os dksf'kdk,sa tks vkfn~nk: ds le{k mifLFkr gksrh gS muesa dsLisfj;u ifV~Vdk;sa ugha ikbZ tkrhA bUgsa iFk 

dksf'kdk,sa (Passage cells) dgrs gSA 

➢ iFk dksf'kdk,sa vo'kksf"kr ty dks oYdqV ls ifjjEHk rd tkus dk ekxZ iznku djrh gSA 

 (1) ewy 'kh"kZ ij ewy jkse jsf[kr :i esa O;ofLFkr gksrs gSA 

 (2) dsLisfj;u ifV~Vdk,sa rFkk ekxZ dksf'kdk,sa ,d chti=h ewy esa vf/kd fodflr gksrh gSA 

 (3) vUr'peZ ty vojks/kh tsfdV ds leku dk;Z djrk gS rFkk ty ds vjh; laogu dks ckf/kr djrk gSA 

4. ifjjEHk (Pericycle) : ;g dksf'kdk dh eksVh ijr gSA ;g 

çkslsUdkbek (nh?khZr e`nwrd) dh cuh gksrh gSA 

➢ ik'oZ ewyks dh mRifÙk ifjjHak ds Hkkx ls gksrs gS] tks vkfnnk: 

ds foijhr mifLFkr gksrh gSA vr% ik'ohZ; ewy  

 mRifÙk esa vartkZr (Endogenous) gksrh gSA  

5. laogu iwy (Vascular Bundles) : laogu iwy la[;k esa leku 

gksrs gSA ,dchti=h ewy esa tkbye iwyksa dh la[;k 6 ls vf/kd 

[(cgqvkfnnk:d) Polyarch] gksrh gS  

➢ ,dchti=h ewyksa esa fiFk cM+h rFkk lqfodflr gksrh gSA  

➢ ifjjEHk ls dsoy ik'oZ ewysa mRiUu gksrh gSA 

➢ ,dchti=h ewy esa dSfc;e ugha gksrh gS blfy, blesa f}rh;d 

o`f} ugh gksrh gSA  
 

i.kZ dh vkarfjd lajpuk (INTERNAL STRUCTURE OF LEAF) : 

 lkekU;r% ifÙk;ksa dks nks oxkZsa esa j[kk tkrk gSA i`"Bk/kkjh (Dorsivental) ifÙk;ka ,oa lef}ik'oZ (Isobilateral) ifÙk;kaA 

buesa fuEu vUrj ik, tkrs gS & 

i`"Bk/kkjh vFkok f}Qydh; i.kZ  lef}ik'oZ vFkok leQydh; i.kZ 

1. LrEHk ls ledks.k ij fLFkr 

2. i.kZ dh Åijh lrg fupyh lrg dh 

rqyuk esa vf/kd lw;Z dk izdk'k izkIr djrh 

gSA vr% lrg dh Åijh rFkk fupyh  

1. LrEHk ds lekUkkUrj O;ofLFkr 

2. i.kZ dh nksuksa lrgsa leku ek=k esa lw;Z 

dk çdk'k izkIr djrh gSA vr% Åijh 

rFkk fupyh vkUrfjd lajpuk esa dksbZ 

vUrj ugha gksrkA 

ewy jkse 

ewyh;Ropk 

 

oYdqV 

fiFk 

varLRopk  

ifjjaHk 

¶yks;e 

esVktkbye 

çksVkstkbye 

ewy jkse 

ewyh;Ropk 

oYdqV 
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¶yks;e 
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lrg dh vkUrfjd lajpuk esa vUrj ik;k 

tkrk gSA 

 mnk- f}chti=h ikni  

 mnk- ,dchti=h ikni  

 

i`"Bk/kkjh i.kZ dh vkarfjd lajpuk (INTERNAL STRUCTURE OF DORSIVENTRAL LEAVES) : 

➢ ckg~;Ropk tks Åijh lrg ¼vH;{k ckg~; Ropk½ rFkk fupyh lrg ¼vik{k ckg~;Ropk½ nksuksa dks ?ksjs jgrh gSA 

➢ iÙkh dh nksuksa lrgksa ij D;wfVdy ikbZ tkrh  

gS fdUrq Åijh D;wfVdy dh eksVkbZ vf/kd gksrh 

gSA 

➢ i`"Bk/kkjh ifÙk;ka eq[;r;k v/kksjU/kzh; 

(Hypostomatic) gksrh gS vFkkZr~ ja/kz eq[;r;k 

fupyh lrg ij ik, tkrs gSA 

 uksV %& ,slh ì"Bk/kkjh ifÙk;ksa tks mHk;L/kzh gksrh 

gS] muesa fupyh lrg ¼vik{k] ckg~;Ropk½ ij jU/kzkas 

dh la[;k vis{kkd̀r vf/kd gksrh gSA 

➢ bu ifÙk;ksa esa i.kZe/;ksrd (Mesophyll) nks Hkkxks 

esa foHksfnr gksrk gS& [kEHk Ård (Palisade 

tissue) rFkk Liath Ård (Spongy tissue)  

➢ [kEHk Ård Åijh lrg ¼vH;{k ckg~;Ropk½ dh 

vksj ik;k tkrk gS rFkk blesa gfjryod dh 

vf/kd ek=k ikbZ tkrh gSA Liath Ård fupyh 

lrg ¼vik{k ckg~;Ropk½ dh vksj ik;k tkrk gS] rFkk blesa o`gr~ vrajk dksf'kdh; vodk'k ik;k tkrk gSA 

 

 

lef}ik'oZ i.kZ dh vkarfjd lajpuk (INTERNAL STRUCTURE OF ISOBILATERAL LEAVES) : 
➢ lef}ik'oZ iÙkh dh nksuksa lrgksa ij D;wfVdy dh 

eksVkbZ leku gskrh gSA 
➢ nksuksa lrgksa ij ja/kzks dk forj.k leku gksrk gSA 

➢ lef}ik'oZ ifÙk;ka mHk;jU/kzh; (Amphistomatic) 

gksrh gS vFkkZr~ nksuksa lrgksa ij ja/kz ik, tkrs gaSaA 

➢ laikf'Zod ifÙk;ksa dk i.kZe/;ksÙkd [kEHk o Liath ÅÙkd 

es foHksfnr ugh gksrkA ;g lEiw.kZr;k Liath Ård cuk 

gksrk gSA [kEHk Ård vuqifLFkr  

gksrk gSA 

➢ vko/kZRod dksf'kdk (Bulliform cells) :-  

 ckyqdks}fHkn~ (e:LFky) ?kklks dh ckg~;Ropk ij o`gr 

dksf'kdk,¡ ik;h tkrh gS tks nzo ls Hkjh ;k fjDr 

(vf/kdka'kr%) vkSj jax ghu dksf'kdk,a gksrh gSa] ftUgsa eksVj dksf'kdk ;k cqyhQkWeZ dksf'kdk dgrs gSaA tc ;g dksf'kdk 

ty vo'kksf"kr djds LQhr gskrh gS rks i.kZ lrg iw.kZ :is.k Li"V gksrh gSa ijUrq tc blls ty dh gkfu gksrh gS rks 

i.kZ uhps dh vksj eqM tkrh gS ,oa ty gkfu dks de dj nsrh gSA 
 

ifÙk;ksa ds laogu iwy (VASCULAR BUNDLES OF LEAVES) : 
➢ i`"Bk/kkjh ,oa lef}ik'oZ nksuksa izdkj dh ifÙk;ka esa leku izdkj ds laogu iwy ik, tkrs gSA ifÙk;kas ds laogu iwy la;qDr 

(conjoint), laikf'Zod (Collateral) ,oa vo/khZ (Closed) izdkj ds gksrs gSA 

➢ çksVkstkbye vH;{k (Adaxial) lrg dh vksj fLFkr gksrk gSA ,oa çksVks¶yks,e] tkbye ds fupys Hkkx dh vksj ik;k tkrk gSA  

➢ laogu iwy dk vkdkj i.kZ f'kjk ds vkdkj ij fuHkZj djrk gSA tkfydkor f'kjkfoU;kl esa f'kjk dh eksVkbZ vyx&vyx 

gksrh gSA vr% f}chti=kh esa vyx&vyx vkdkj ds loagu iwy ik;s tkrs gSa] tcfd lekUrj f'kjkfoU;kl esa leku 

vkdkj ds logau iwy gksrs gSaA  

i.kZ e/;ksÙkd 

tkbye 

vH;{k ckáRopk 

mija/kzh xqfgdk 

vik{k vkáRopk 

LVksek 
¶yks,e 
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➢ laogu iwy] iwy vkPNn (Bundle sheath) ls f?kjs jgrs gSA C4&ikniksa esa iwy vkPNn] gfjr yodh; ÅÙkdks dh 

(Chlorenchyma) dh cuh gksrh gSA  

➢ dusj (Nerium) dh ifÙk;ksa dh ckg~;Ropk (Åijh o fupyh nksuks) rFkk cjxn (Ficus) dh (dsoy Åijh ckg~;Ropk ) cgqLrfjr 
gks tkrh gSA ;g Hkh ok"iksRltZu ?kVkus dk ,d vuqdwyu gSA 

uksV : (i) ja/kzh; fNnz] }kj dksf'kdk vkSj lgk;d dksf'kdkvksa dks ,d lkFk ja/kzh; ra= dgk tkrk gS 

 (ii) ,dchti=h ifÙk;ksa esa lekukarj f'kjkfoU;kl yxHkx leku vkdkj ds laoguh iwyksa (eq[; f'kjkvksa dks NksM+dj) esa 
ifjyf{kr gksrk gS tSlk fd ifÙk;ksa ds Å/kZ~ok/kj dkV esa ns[kk tkrk gSA 

 

EXTRA INFORMATION 
 ➢ ik'oZ foHkt;ksrdks dh lfØ;rk ls jaHkh; rFkk ckájaHkh; {ks= esa f}rh;d Årdksa ds cuus ls ikni vaxksa dh 

eksVkbZ@ifjf/k esa o`f) dks f}rh;d o`f) dgrs gSA  
 ➢lkekU;r% f}rh;d o`f) vuko`Ùkchth o f}chti=h ruksa o ewyksa esa ikbZ tkrh gSA 

 ➢,dchtif=;ksa esa ,/kk (Cambium) ds vHkko ds dkj.k f}rh;d o`f) ugha ikbZ tkrh gSA fdUrq viokn Lo:i dqN 

,dchtif=;ksa esa f}rh;d o`f) ikbZ tkrh gSA tSls & ike (Palm)] ;qDdk (Yucca)] Mªslhuk (Dracaena)] LekbysDl 

(Smilax)] ,xso (Agave)] ukfj;y (Cocunt) vkfnA 
 

f}chti=h rus esa f}rh;d o`f) (SECONDARY GROWTH IN DICOT STEM) : 
 [A] jaHkh; {ks= esa f}rh;d o`f)@laoguh {ks= esa f}rh;d o`f) 

  jaHkh; {ks= esa f}rh;d o`f)] ckg~;jaHkh; dh f}rh;d o`f) dh rqyuk igys izkjaHk gksrh gSA 

 ➢ vUr%iwyh; ,oa vUrjk iwyh; ,/kk dks lfEefyr :i ls laoguh ,/kk (Vascular Cambium) dgrs gSA laogu ,/kk 

dk fuekZ.k ,d iw.kZ oy; ds :i esa gksrk gS tks fd dksf'kdkvksa dh dsoy ,d ijr dh cuh gksrh gSA  

 ➢ f}chti=h rus esa laogu ,/kk dk dqN Hkkx çkFkfed o dqN f}rh;d gksrk gSA 

 ➢ rdqZ:ih vkjafHkdkvksa esa fujUrj ifjufrd foHkktu (Periclinal division) ;k Li'kZjs[kh; foHkktu (Tangential  
divison) gksrs gSA 

 ➢ laogu ,/kk vanj dh vksj vf/kd fØ;k'khy gksrh gS blhfy, f}rh;d ¶yks,e dh rqyuk esa f}rh;d tkbye vf/kd 

ek=k esa curk gS rFkk l?ku nzO;eku dk fuekZ.k djrk gSA  

 ➢ uofufeZr f}rh;d ¶yks,e ds ncko ls izkFkfed ¶yks,e ,oa izkjEHk esas fufeZr f}rh;d ¶yks,e ckgj dh vksj 

f[klddj u"V gksrk tkrk gSA 

 ➢ ;|fi çkFkfed tkbye dsaæ esa ;k mlds vklikl de ;k T;knk cpk jgrk gSA 

 ➢ iqjkus o`{kksa esa VSfuu] jsftu] rsy] xksan] lqxaf/kr inkFkZ vkSj vko';d rsy tSls dkcZfud ;kSfxdksa ds lap; ds dkj.k 

f}rh;d tkbye dk vf/kdka'k Hkkx xgjs Hkwjs jax dk gksrk gSA 

 ➢;s lHkh vif'k"V inkFkZ f}rh;d tkbye dh okfgdkvksa vkSj okfgfudkvksa dh xqgk esa Hkjrs tkrs gSA bls vUr%dk"B 

(Heart wood) ;k M~;wjkeu (Duramen) dgrs gSA ifj/kh; dk"B tks gYds jax dh fn[kkbZ nsrh gSA bls jl dk"B 

(Sap wood or Alburnum) dgrs gSA tSls&tSls f}rh;d tkbye c<+rk gS] vUr% dk"B dk O;kl c<+rk tkrk gSA 

M~;wjkesu (vUr%dk"B) ,YcuZe (jl dk"B) 

(i) 
(ii) 
(iii) 
(iv) 
(v) 

M~;wjkesu dk"B xgjs jax dh gksrh gSA 

;g dk"B ty laogu ugha djrh gSA 

bl dk"B esa Vk;ykslsl mifLFkr gksrs gSaA 

;g ikni dks ;kaf=d lgkjk iznku djrh gSA 

;g o`{k ds LrEHk ds dsUnzh; Hkkx esa mifLFkr gksrk gSA 

,ycuZe dk"B gYds jax dh gksrh gSA 

,ycuZe dk"B lEiw.kZ ty dk laogu djrh gSA 
bl dk"B esa Vk;ykslsl mifLFkr ugha gksrs gSA 
;g ;kaf=d lgkjk iznku ugha djrh gSA 
;g LrEHk ds ckgjh Hkkx esa ik;h tkrh gSA 



 

  
iq"ih; ikniksa dh 'kkjhfjdh  

  

 
 

 dkf;Zdh :i ls lfØ; dk"B] jldk"B gksrh gSA jldk"B dk eq[; dk;Z ty laogu gksrk gSA ândk"B LrEHk dks  

vf/kdre ;kaf=d cy iznku djrk gSA 
 uksV %& vUr%dk"B ty dk laogu ugha djrh D;kasfd & 

 1. bldh okfgdk o ofgkfudkvksa dh xqgk esa vif'k"V inkFkZ Hkjs gksrs gSA 

 2. okfgfudkvksa@okfgdkvksa (eq[;r%) dh xqgk esa iSjsUdkbek dksf'kdkvksa dh xqCckjs leku vfro`f);ka xrZ okys LFkku ls 

vUnj /kal tkrh gSA bUgsa Vkbyksfll (Tyloses) dgrs gSA Vkbyksfll ty laogu eas ck/kk mRiUu djrs gSA 

  uksV % vuko`Ùkchth esa Vkbyksfll ds LFkku ij VkbykslksbM~l (Tylosoids) curs gSA 

 
 

 
 

III. okf"kZd oy;ksa dk fuekZ.k & ('kjn dk"B rFkk clUr dk"B) % 

 laogu ,/kk dh vleku fØ;k'khyrk ds dkj.k okf"kZd oy; dk fuekZ.k gksrk gSA 

(A) (B) 

(C) 

(D) 

ckãRopk 

oYdqV 
izkFkfed ¶yks,e 

laogu dSfEc;e 

izkFkfed tkbye 

fiFk 

dkx 
dkxtu 

eTtfdj.k 

f}r;d tkbye 

f}rh;d ¶yks,e 

dSafc;e NYyk 

variwyh; dSafc;e 

fp= vuqçLFk dkV esa f}chti=h rus dh f}rh;d o`f)  

Vkbyksfll 

tkbye okfgdk 

xqgk 
tkbye e`nqrd 

tkbye okfgdk 

Vkbyksfll 

T.S. of Sec. xylgem vessels showing tyloses f}rh;d tkbye okfgdk dh Vkbyksfll 

çnf'kZr djrh gqbZ vuqnS/;Z dkV 

f}rh;d tkbye okfgdk dh Vkbyksfll 

çnf'kZr djrh gqbZ vuqçLFk dkV 

DETECTIVE MIND 
➢ f}rh;d ¶yks,e ds uohure oy; dh fLFkfr laogu ,/kk ds rqjUr ckgj dh vksj gksrh gSA 

➢ f}rh;d ¶yks,e ds lcls iqjkus oy; dh fLFkfr izkFkfed ¶yks,e ds rqjUr vUnj dh vksj gksrh gSA 

➢ f}rh;d tkbye ds uohure oy; dh fLFkfr laogu ,/kk ds rqjUr vUnj dh vksj gksrh gSA 

➢ f}rh;d tkbye ds lcls iqjkus oy; dh fLFkfr izkFkfed tkbye ds rqjUr ckgj dh vksj gksrh gSA  



 

tho foKku     

 

➢ laoguh ,/kk dh fØ;k'khyrk iwjs o"kZ ,d leku u jgdj ifjofrZr gksrh jgrh gSA laoguh ,/kk dh fØ;k'khyrk 'kjhj 

fØ;kRed ,oa okrkoj.kh; dkjdksa }kjk izHkkfor gksrh gSA  

➢ ir>M+ rFkk 'khr ds ekSle esa laoguh ,/kk dh fØ;k'khyrk ?kV tkrh gS rFkk de ek=k esa tkbye rRoksa dk fuekZ.k 

gksrk gSA blds nkSjku cuus okyh dksf'kdk,a NksVh] eksVh fHkfÙk okyh ,oa ladjh vodkf'kdk okyh gksrh gSA bls 'kjn 

dk"B (Autumn wood) ;k i'p dk"B (Late wood) dgrs gSA 

➢ dqN LFkkuksa ij ,/kk ènwrd dh ,d ladjh iêh cukrk gS tks f}rh;d tkbye vkSj f}rh;d ¶yks,e ls gksdj xqtjrh gSA 

➢ clUr ds ekSle esa ,oa xfeZ;ksa esa laoguh ,/kk dh fØ;k'khyrk c<+ tkrh gSA laoguh ,/kk }kjk tkbye rRoksa dk vf/kd 

ek=kk esa fuekZ.k fd;k tkrk gS rFkk f}rh;d tkbye dh dksf'kdk,a vis{kkd`r cM+h] de l?ku] gYds jax dh iryh fHkfÙk 

okyh ,oa pkSM+h vodkf'kdk okyh gksrh gSA ;g dk"B clUr dk"B (Spring wood) ;k vxsrh dk"B (Early wood) dgykrh 

gSA 
  

clUr dk"B 'kjn dk"B 

(i) clUr dk"B gYds jax dh gksrh gSA 

(ii) ikni esa bldh la[;k T;knk gksrh gSA 

(iii) bldh okfgdk,¡ pkSM+h o xqgk yEch gksrh gSA 

(iv) ;g vuqdwy ifjfLFkfr;ksa esa curh gSA 

(v) ;g ,/kk dh vfr lfØ;rk ls mRiUu gksrh gSA 

(vi)  dk"B esa rUrq de ik;s tkrs gSaA 

• 'kjn~ dk"B xgjs jax dh gksrh gSA 

• ikni esa bldh la[;k de gksrh gSA 

• bldh okfgdk,¡ NksVh o xqgk ladjh gksrh gSA 

• ;g izfrdwy ifjfLFkfr;ksa esa curh gSA 

• ;g ,/kk dh de lfØ;rk ls mRiUu gksrh gSA 

• dk"B esa rUrq vf/kd ik;s tkrs gSaA 

➢ 'kjn ,oa clUr dk"B rus esa oy;ksa ds :i esa curh gSA izR;sd izdkj dh oy; o`f) oy; (Growth Ring) dgykrh gSA 

vr% ,d o"kZ esa nks o`f) oy; curh gS rFkk nksuksa feydj okf"kZd oy; cukrh gSA 

➢ 'kjn dk"B vkSj olar dk"B dh ladsfUnzr ,dkUrj oy;ks dks okf"kZd oy; ds :i esa tkuk tkrk gSA 

➢ okf"kZd oy;ksa dks fxudj ikni dh vk;q Kkr dh tk ldrh gSA vk;q fu/kkZj.k dh bl fof/k dks o`{kdkykuqØe.k 

(Dendrochronology) dgrs gSA 

➢ okf"kZd oy; rus ds vk/kkj Hkkx ls fxurs gSA D;kasfd vk/kkjh; iqjkus Hkkx esa okf"kZd oy; vf/kdre ,oa Åijh Hkkx esa 

de gksrh tkrh gSA vr% vk/kkj Hkkx ls fxuus ij gh vk;q dk lgh fu/kkZj.k fd;k tk ldrk gSA 

➢ okf"kZd oy;ksa dh pkSM+kbZ vuqdwy ifjfLFkfr;ksa esa vf/kd o izfrdwy ifjfLFkfr;ksa esa de gksrh gS] bl izdkj okf"kZd oy;sa 

i;kZoj.kh; dky dks Hkh bafxr djrh gSa] tks o`{k esa igys ls izsfjr gksrh gSA 

➢ vf/kd Li"V okf"kZd oy; ogka curh gS tgka okrkoj.kh; ifjorZu Li"V gksrs gSA 

➢ lokZf/kd Li"V okf"kZd oy; le'khrks".kh; (Temeperate) ikS/kksa esa curh gSA 

➢ Å".kdfVca/kh; (Tropical) ikniksa esa okf"kZd oy; Li"V ugha curh A  

➢ lcls de Li"V okf"kZd oy; leqnzrVh; {ks=ksa esa curh gS D;kasfd buesa tyok;q iwjs o"kZHkj leku jgrk gSA 

➢  lnkgfjr o`{kksa dh vis{kk i.kZikrh o`{kksa esa okf"kZd oy; Li"V curh gSA (le'khrks".kh; {ks=ksa esa) 
 

 

[B] cká jaHkh; {ks= esa f}rh;d o`f) &(dkWdZ dSafc;e) : 

➢ cká jaHkh; {ks= esa f}rh;d o`f)] jaHkh; {ks= esa f}rh;d o`f) ds dqN o"kksaZ ds ckn gksrk gS D;ksafd jaHkh; {ks= esa f}rh;d 

o`f) ds dkj.k ra= ds rus dk ?ksjk vkSj vf/kpehZ; vkSj oYdqVh; ijr VwV tkrh gS vkSj fljs dks u, lqj{kkRed vkoj.k 

ls cny fn;k tkrk gSA 

➢ cká jaHkh; {ks= esa f}rh;d o`f) dkWdZ ,/kk dh lfØ;rk ds dkj.k gksrh gSA bls dkxtu (Phellogen) rFkk ckájaHkh; 

,/kk (Extrastelar cambium) Hkh dgk tkrk gSA  

➢ dkWdZ ,/kk dk fuekZ.k var'Ropk ;k oYdqV dh ckgjh ijr ds foHkT;ksrdh gks tkus ls gksrk gSA  

➢ dkWdZ ,/kk esa Hkh ifjufrd foHkktu gksrs gSA bl dkj.k dqN dksf'kdk,a ckgj (Epidemis) dh rjQ ,oa dqN dksf'kdk,a 

vUnj (Cortex) dh rjQ curh gSA tks dksf'kdk,a ckgj dh rjQ curh gSA budh e/; iVfydk (Middle lamella) esa 

lqcsfju dk teko gks tkrk gSA blls ;s dksf'kdk,a e`r gks tkrh gSA ;s dksf'kdk,a dkWdZ (Cork) ;k QSye (Phellem) 



 

  
iq"ih; ikniksa dh 'kkjhfjdh  

  

dgykrh gSA vUnj dh rjQ cuus okyh dksf'kdk,a iSjsUdkbek esa foHksfnr gks tkrh gS ,oa gfjryod ;qDr gksrh gSA ftUgsa 

f}rh;d oYdqV (Secondary Cortex) ;k dkx vLrj (Phelloderm) dgrs gSA 

dkWdZ (Cork) $ dkWdZ ,/kk (Cork Cambium) $ f}rh;d oYdqV (Secondary Cortex) 

¾ ifjRod@ifjpeZ(Periderm) 

➢ dkWdZ ,/kk ls dkx (Phellem) vf/kd ek=k esa ,oa f}rh;d oYdqV (Secondary cortex) de ek=k esa curk gS D;ksfd dkWdZ 

,/kk dh fØ;k'khyrk ckgj dh vksj T;knk gksrh gSA dkWdZ ,/kk dh lokZf/kd fØ;k'khyrk lnhZ@ir>M+ ds ekSle eas gksrh gS  

➢ dkxtu ds ifj/kh; 'ks"k ijrksa ij ,/kk ncko dh xfrfof/k ds dkj.k curk gS vkSj ;s ijrsa e`r gks dj fudy tkrh gSa 

 

Nky (Bark) :  

➢ laogu ,/kk ds ckgj dh vksj fLFkr lHkh mÙkd Nky dgykrs gSaA bl vk/kqfud er ds vuqlkj 

Nky esa thfor o e`r nksuksa Ård lfEefyr gSaA Nky esa nks ijrsa ikbZ tkrh gSA Nky dh ckgjh 

ijr èr¶yks;e (Rhytidome) dgykrh gSA rFkk vakrfjd ijr f}rh;d ¶yks,e gksrh gSA 

➢ ekSle ds 'kq:vkr esa cuus okyh Nky dksey Nky ;k izkjfEHkd Nky dgykrh gSA ekSle ds vUr 

esa cuus okyh Nky dBksj Nky dgykrh gSA

➢ ;fn ò{k dh lEiw.kZ Nky dks gVk fn;k tk, rks vR;f/kd ty gkfu ds dkj.k ò{k dh èR;q gks tk,xhA 

➢ ;fn rus ds vk/kkj Hkkx ls ,d oy; ds :i esa Nky dks gVk;k tk, rks Hkkstu dh deh ds 

dkj.k ewyksa dh e`R;q loZizFke gksxhA 

okrjU/kz (Ienticels) :  

 dqN {ks=ksa esa dkWdZ ,/kk l?ku e`nwrdh; dksf'kdkvksa dks dkWdZ dksf'kdk 

(iwjd dksf'kdk) ds ctk; d‚x dksf'kdk ds ckgjh fgLls ij dkV nsrk 

gSA ;g dksf'kdk,a ysal dh vkd`fr esa QV tkrh gS ,oa ckgjh lrg ij 

[kqyrh gSA bls okrjU/kz dgrs gSaA 

 

dk;Z (Function) : 

1. okrjU/kz dk eq[; dk;Z ikni rFkk okrkoj.k ds e/; xSlksa dk vknku 

iznku djuk gksrk gSA 

2. okrjU/kz ls ok"iksRltZu Hkh lEiUu gksrk gS] bls okrjU/kzh; ok"iksRltZu 

dgrs gSA 

3. dkf;d çtuu esa LrEHk drZu ds nkSjku] viLFkkfud ewysa okrjU/kz dh thfor dksf'kdkvksa ls mRiUu gksrh gSA   
 

f}chti=h ewyksa esa f}rh;d o`f) (SECONDARY GROWTH IN DICOT ROOT) : 

➢ f}chti=kh ewy esa f}rh;d o`f) ds nkSjku loZizFke ;kSfxd Ård (Conjunctive tissue) foHkT;ksrdh gksdj ¶yks,e iwyksa 

ds uhps laoguh ,/kk dh ìFkd pki ifê;ksa dk fuekZ.k djrk gSA rRi'pkr~ izksVkstkbye ds lkeus dh ifjjaHk Hkh ,/kk dh 

vfRkfjDr ifê;ks ds fuekZ.k gsrq foHkT;ksrdh gks tkrh gSA bl izdkj laoguh ,/kk dh ,d iw.kZ&oy; cu tkrh gSA 

➢ laoguh ,/kk esas ifjjaHk }kjk fufeZr Hkkx vis{kkd`r de gksrk gSA laoguh ,/kk dk eq[; Hkkx ;kSfxd Ård }kjk curk 

gSA loaguh ,/kk mRifÙk esa f}rh;d gksrh gSA  

➢ ewyksa dh laoguh ,/kk dh fØ;k'khyrk] rus dh laoguh ,/kk dh fØ;k'khyrk ds leku gh gksrh gSA laoguh ,/kk vUnj dh 

vksj f}rh;d tkbye o ckgj dh vksj f}rh;d ¶yks,e cukrh gSA laoguh ,/kk dk tks Hkkx ifjjaHk ls mRiUu gksrk gS] og 

eTtk fdj.kksa (Pith rays) ds fuekZ.k ds fy, mÙkjnk;h gksrk gSA ;s eTtk fdj.ksa iSjsUdkbek dh cuh gksrh gSA ;s eTtk jf'e;ka] 

çzkFkfed eTtk fdj.ksa (cgqiafaDrd) dgykrh gSA dqN eTtk fdj.ksa 'ks"k laoguh ,/kk ls Hkh curh gS] ;s f}rh;d eTtk fdj.ksa 

(,d iafDrd) dgykrh gSA vr% ewy dh f}rh;d lajpuk esa nks izdkj dh eTtk fdj.ksa ikbZ tkrh gSA 

 uksV %& nks izdkj dh eTtk fdj.kksa dk ik;k tkuk ewyksa dk vfHkyk{kf.kd y{k.k gSA rus esa f}rh;d o`f) ds i'pkr~ 

dsoy f}rh;d eTtk fdj.ksa gh ikbZ tkrh gSA os nksuks ty rFkk Hkkstu dk laogu vjh; fn'kk ess djrh gSA 

Nky 

fp=% iznf'kZr okrja/kz 

okrja/kz 

ckãRopk 

iwjd dksf'kdk,a 

dkdZ ,/kk 

f}rh;d 

oYdqV 



 

tho foKku     

 

 

➢ ewyksa esa dkWdZ ,/kk ifjjaHk ls mRiUu gksrh gSA dkWdZ ,/kk }kjk ckgj dh rjQ dkWdZ rFkk vUnj dh vksj f}rh;d oYdqV 

dk fuekZ.k fd;k tkrk gSA ewyksa esa Hkh okrjU/kz ik, tkrs gS fdUrq rus dh vis{kk de gksrs gSA ewyksa esa ,d ;k nks o"kZ dh 

f}rh;d o`f) ds i'pkr~ oYdqV iwjh rjg ls u"V gks tkrk gSA ;g dkWdZ ds ncko ls >M+ tkrk gS] tcfd ruksa esa oYdqV 

dkQh le; i'pkr~ u"V gksrk gSA 

 (i) o`f) djrs gq, ikni ds ok;qoh; Hkkxksa dks etcwrh o lgkjk iznku djus ds fy, ,oa ty o [kfutksa dh vkiwfrZ ds 

fy, ewyksa esa f}rh;d o`f) vko';d gSA 

 (ii) ewyksa esa okf"kZd oy; ugha curh D;kasfd ;s tyok;q ifjorZuksa ls izHkkfor ugha gksrhA 

 (iii) ewyksa esa lHkh ,/kk,sa mRifÙk esa f}rh;d gksrh gSA 
 

e`nwrd dh ek=k ds vk/kkj ij dk"B dks nks oxkZsa esa j[kk x;k gS % 

1. fojynk:d dk"B (Manoxylic wood) : ,slh dk"B esa thfor e`nwrd vf/kd ik;k tkrk gSA ,slh dk"B ueZ o <hyh gksrh 

gSA mnkgj.k & lkbdlA 

2. /kunk:d dk"B (Pycnoxylic wood) : ,slh dk"B esa thfor e`nwrd dh ek=k de ik;h tkrh gSA ,slh dk"B vf/kd dBksj 

gksrh gSA vf/kadka'k f}chti=h ikniksa esa ,slh gh dk"B ikbZ tkrh gSA 

 mnkgj.k & ikbul] lkxoku] vke] ccwy] 'kh'ke vkfnA 
 

fNfnzr dk"B (dBksj dk"B) vfNfnzr dk"B (e`nq dk"B) 

(i) ;g dk"B vkòÙkchft;ksa esa ik;h tkrh gSA 

(ii) okfgdk,¡ mifLFkr gksrh gSaA 

(iii) dk"B dBksj gksrh gSA 

(iv) tkbye rUrq mifLFkr gksrs gSaA 

(v) okfgdk,¡ l?kurk ls ik;h tkrh gSaA 

(vi) bls fo"ketkfydh; dk"B Hkh dgrs gSaA 

•  ;g vuko`Ùkchth esa ik;h tkrh gSA 

•  okfgdk,sa mifLFkr ugha gksrh gSa 

•  ;g e`nq gksrh gSA 

•  tkbye rUrq dHkh dHkh ik;s tkrs gSA 

•   tkbye okfgfudk,¡ ik;h tkrh gSA 

•  bls letkfydh; dk"B Hkh dgrs gSA 

 

 


