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fo"k; % tho foKku  



 

 
 

 

ikni 'kkjhfjd 
 

vFkZ& ikni dh vkarfjd lajpuk ds v/;;u dks Plant Anatom dgrs gSA 

 ikni vkarfjd esa Ård ls ysdj 'kjhj ds fofHkUu Hkkxkas dh vkarfjd lajpuk dk v/;;u fd;k tkrk 

gSA  

 

¼Ård½ Tissue 
 

 Ård 'kCn ÞN-Grewß uked oSKkfud us fn;kA 

 ifjHkk"kk & lkeku mRifÙk okyh dksf'kdkvks dk lewg tks lajpuk ,oa dk;Z esa Hkh leku gks ldrh gS 

Ård dgykrh gSA 

 tarq Ård 'kCn ÞBichatß uked oSKkfud us fn;kA 

 

ikni mrdksa ds çdkj & 

(i) foHkT;ksrd ¼Meristematic½ – foHkktu'khy  

(ii) LFkk;h Ård – foHkktu {kerk lekIr  

 

fofHkT;ksRkd Meristematic 
 

mRifŸk ds vk/kkj fLFkfr ds vk/kkj dk;Z ds vk/kkj foHkktu ry ds vk/kkj 

çkd foH;ksrd ¼Promeristem½ vxzLFk  çkd Ropk  NM+ ¼Rib½ 

izkFkfed foH;ksrd ¼Primary 
Meristem½ 

varjos'kh izkd,Fkk IysV (Plate) 

f}rh;d foHkT;ksrd ¼Secondary 
Meristem½ 

ik'oZ Hkj.k 

foHkt;ksrd  

lewg (Mass) 

 foHkT;ksrd ¼Meristematic½ 

 bldh dksf'kdk foHkktu 'khy gksrh gS | 

 budh Cell ds Karyo Plasmic Index ¼KI½ vfLFkj gksrk gS rFkk lkekU; ls vf/kd gksrk gSA 

 budh cell ds chp varj dksf'kdh; LFkku ugha gksrk gSA 

 

 

 

 

 budh Cell-Wall esa f}rh;d fHkfÙk ijr ugha gksrh gSA 

 bues çkØ yod vYi fodflr ¼Protoplast½ ds :i esa ik, tkrs gSA 
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Ikkni vkUrfjd lajpuk vkdkfjdh  



 

 
 

çdkj & mRifÙk ds vk/kkj ij 

1.  çkd foHkT;ksrd ¼Promeristem½ – og çkjafHkd cell tks foHkktu 'khy gksrh gS vkSj çkFkfed 

foHkT;ksrd dks cukrh gSA çkd foHkT;ksrd ¼Promeristem½ dgykrh gSA 

mnkgj.k& Zygote Cell, Embryo Cell 

2-  çkFkfed foHkT;ksrd ¼Primary Promeristem½ – 

 mRifÙk & çkd foHkT;ksrd ls  

dk;Z  

 f}rh;d foHkT;ksrd dk fuekZ.k djuk  

 mnkgj.k & izkd ,/kk Procambium 

3-  f}rh;d fofHkT;ksrd ¼Secondary Meristem½ 

 mRifÙk & çkFkfed fofHkT;ksrd ls  

dk;Z  
 f}rh;d LFkk;h mÙkd dk fuekZ.k djuk  
 mnkgj.k & ,/kk Cambium  

fLFkfr ds vk/kkj ij  

1. vxzLFk f'k"kZLFk & yEckbZ esa o`f) djsxk  

2. varosZ'kh foHkT;ksrd   

 ioZ laf/k ;k iukZ/kj – yEckbZ esa o`f) djrs gSA 

uksV & xzsfeuh dqy esa vf/kd fodflr gksrs gSA 

 3-  ik'kZ~o foHkT;ksrd & 

 ifjf/k esa gksrk gSA 

 eksVkbZ esa o`f) djrk gSA 

mnkgj.k&  dSfEc;e Combium 

dk;Z ds vk/kkj ij  

1  çkdRopk ¼Protoderm½ 

 ,fiMeZy Ård esa Epidermal Tissuee System cukuk 

2  Hkj.k foHkT;ksrd  

 Hkj.k Ård dk fuekZ.k djuk  

 

dkWVsZDl Cortex  LraHk eaMy Polystyle  eTtk Pith 

vUrRoZph; Hypodermix  thu dkWVsDl Gene Cortex ,aMksMfeZl Endodermis 
 

3-  izkd ,/kk Pro Cambium  

dk;Z  

 Cambium  

 Xylum   dk fuekZ.k djuk 
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 Phloem 
 

 

 

 

 

 

 

 

foHkktu rky ds vk/kkj ij  

1  NM+ Ribs 

 ,d ry ij gh foHkktu  

 mnkgj.k&  dkWVsZDl Cortex o ,aMksMfeZl Endodermis dh ijrsA 

2  IysV foHkT;ksrd Plate Meristem  

 nks rkyks ij foHkktu gksrk gSA  

 

 

3 lewg Mass blesa nks ls vf/kd ryks esa foHkktu gksrk gSA 

 mnkgj.k&  Hkzw.kiks"k Endosperm  Hkzw.k Embryo 

 
vxzd ¼Apex½ dk laxBu & 

1. Shoot Apex 

2. Root Apex  
 

1. Shoot Apex  

i. vxzLFk dksf'kdk fl)kar ¼Apical cell Theory½ 

[kkst – Nayeli o Half Meister 

 ;g Lower Plant esa ekU; gSA 

 bl fl)kar ds vuqlkj vxzd Apex esa dsoy ,d vxzLFk dksf'kdk Cell gksrh gS tks lrr foHkktu 

ls 'ks"k Hkkx dks cukrh gSA 
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 viokn& fjfDl;k esa Apical cell dh la[;k 4&5 gksrh gSA 

Q.1 ;fn fdlh Bryophyta esa 256 dksf'kdh; ikni 'kjhj gksrk gS rks crkvks bldks cukus esa fdrus  

  lelw=h foHkktu dh vko';drk gksxh\ 

Ans .  255 ¼dwy cell esa ls ,d de dj nsrs gS½ 

  [foHkktu la[;k ¾ dwy cell dh la[;k & 1] 

Q. 2 ;fn ,fiMfeZl ys;j Epidermis Layer esa 6&4 Cell ikbZ tkrh gS rks bldks cukus okyh cells esa 

  fdrus foHkktu gksaxsa\ 

Ans. 2
n
 ¾ 64 

  2
6
 ¾ 64 

  N ¾ 6 foHkktu  

 

  1    2   4   8   16   32   64 

  1  2  3  4  5  6  
 

Q.3 fdlh Ård ijr esa 64 cell gksrh gS rks bl ijr esa gksus okys ijr esa foHkktu dh la[;k  

  gksxh\ 

Ans.  32 foHkktu 

Q. 4 64 cell cukus ds fy, fdrus lelw=h foHkktu dh vko';drk gksxh\ 

Ans. 6 ckj 

ii. Vîqfudk dkWiZl fl)kar - f'eV us fn;kA  

 ;g Shoot System ds fy, vf/kd ekU; gSA 

 IyklVksØksu Plasto Chron - nks Øekxr i.kZ vk?kr fodflr gksus ds chp yxus okyk le; 

vUrjky IyklVksØksu Plasto  Chron dgykrk gSA  
 

iii. Ård tu fl)kar Hanstein us fn;kA 
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2. Root Apex   

  i.  vxzLFk dksf'kdk fl)kUr & Nageli & Half Meister us fn;kA  

 ii.  Korper Kappe Theory – ';wi us fn;kA 

 ;g Tunica Carpus Theory ds letkr gksrk gSA 

 

iii.  Ård tu fl)kar – Hanstein oSKkfud us fn;kA 

LFkk;h Ård & 

 buesa foHkktu {kerk lekIr gks tkrh gSA 

 bl Ård dh Cells GO voLFkk dks n”kkZrh gSA 

 LFkk;h Ård rhu izdkj ds gksrs gSA 

   

ljy Ård tfVy Ård fof”k’V ;k L=koh Ård 

,d gh izdkj dh 

dksf'kdkvksa (Cells) ls 

cus gksrs gSA 

,d ls vf/kd 

dksf'kdkvksa (Cells) ds 

cus gksrs gSA 

fof”k’V dk;ksZa o L=ko ds fy, 

cus gksrs gSaA 

ljy Ård 

1. e`nwrd (Parenchyma) 

2. LFkwydks.kksŸkd (Collenchyma)  

3. n`<+ Ård 

1. e`nwrd (Parenchyma) 

 iryh fHkfÙk okyk Ård gSA 

 ;g ikni ds vf/kdka”k Hkkxksa esa ik;k tkrk gSA 

fo”ks’krk,¡ & 

 budh dksf'kdkvksa (Cells) ds chp vUrjdksf”kdh; LFkku ik;s tkrs gS +A 

 bl Ård esa dksf'kdkvksa (Cells) leO;klh] le:ih gksrh gSaA 

 budh dksf'kdkfHkfŸk (Cell Wall) ij fHkfÙk LFkwyu ugha ik;s tkrs gS vr% ;g iryh fHkfÙk ;qDr lsY;wykst 

gksrk gSaA 

 ;fn budh dksf'kdk,¡ cgqHkqtkdkj gksrh gSa rks buesa vf/kdre QYkd la[;k 14 gksrh gaSA 
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izdkj &  

i.  gfjr e`nwrd (Chlorenchyma) – DyksjksfQy ;qDr e`nwrd dks gfjr e`nwrd dgrs gSaA 

 ;s izdk”k la”ys’k.k esa Hkkx ysrs gSA 

 ;s ikni ds gjs Hkkxksa esa ik;s tkrs gSA 

ii.  ok;q e`nwrd (AirenChyma) 

 bu Årdksa esa cM+s ok;q vodk”k ik;s tkrs gaSA 

 ;s tyh; ikniksa esa ik;s tkrs gSaA 

 budk dk;Z ikni dks mRIykodrk iznku djukA 

iii.  NM e`nwrd (Prosenchyma) 

 tc e`nwrd dksf'kdk,¡ (Cells) yEch NMkdkj gks tkrh gaS rks bUgsa NM+ e`nwrd dgrs gaSA 

 ;s i.kZo`Ur esa ik;s tkrs gSA 

 budk dk;Z ;kaf=d lgk;rk iznku djukA 

iv.  fofp= e`nwrd (Idioblast) – tc e`nwrd dksf'kdk,¡ Cells esa mRlftZr inkFkZ ,df=r gks tkrs gaS rks 

budh vkd`fr;k¡ fod̀r gks tkrh gS bUgsa fofp= eǹwrd dgrs gSaA 

 ;s tydqEHkh o Ficus esa gksrs gSA 

dk;Z  

 ty ,oa [kk| inkFkkZsa dk lap; ¼eq[; dk;Z½A  

 izdk'k la'ys"k.k ,oa L=ko dk dk;ZA 

2. LFkwydks.kksŸkd (Collenchyma) 

 bldks iSDVhuhd`r Ård Hkh dgrs gaSA  

 ¼thfor ;kaf=d Ård½ bldks eksVh fHkfÙk okyk thfor Ård Hkh dgrs gaSA 

 budh fHkfÙk;ksa ij isfDVu inkFkksZa dk teko gksrk gS ftlls fHkfÙk;k¡ eksVh gksrh gSA ysfdu isfDVu 

ikjxE; jgrk gS] vr% Ård thfor jgrk gSA 

mifLFkfr  

  f}chti= “kkdh; ikniksa esa (Dicot Herbs)  

dk;Z  ypde; n`<+rk iznku djukA 

izdkj  

(i) Lrfjr LFkwydks.k Ård & blesa isfDVu dk teko Li”kZ js[kh; fHkfÙk;ksa ij gksrk gSA 

(ii) dks.kh; LFkwy & isfDVu dk teko dks.kksa ij gksrk gSA 

(iii) ufydh; LFkwydks.kksÙkd & blesa vUrj dksf”kdh; LFkkuksa ij isfDVu dk teko gksrk gSA 
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3. n`<+ Ård (Sclernchgma) – bldks fyfXuudr̀ Ård Hkh dgrs gSA 

 eksVh fHkfÙk okyk e`r Ård Hkh dgrs gaSA 

 bls e`r ;kaf=d Ård Hkh dgrs gSaA 

 blesa fyfXuu inkFkksZa dk teko gksrk gS fyfXuu ty ds fy, vikjxE; gksrk gS] blfy, Ård e`r 

gks tkrk gSA 

(i) n`<+ dksf”kdk,¡ & eksVh fHkfÙk ;qDr fyfXuud̀r er̀ lajpuk,¡ gksrh gSA 

o ;g Stone cell ds :i esa dPps ve:n o uk”kifr ds Qy fHkfÙk;ksa esa ik;h tkrh gSA 

o ;s esØksfLdfyfjM ¼cM+s vkdkj dh½ & ;s ysX;we cht vkoj.k esa ik;s tkrs gSA 

(ii) n`<+ Ård js”ks & ;s yEch] uqdhyh] eksVh fHkfÙk ;qDr fyfXuu dr̀ dksf'kdkvksa cells dh cuh gksrh 

gaSA 

Cortex = cortical fiber = Banana 

    Wood fiber – dk’B rUrq Xylem fiber 

Steler ¼jEHkh;½  

    Bast fiber – Phloem  

    ¼twV] Sun hemp) 
 

   O;kolkf;d Lrj ij twV Fiber crotalaria ls izkIr djrs gSaA 

uksV  dikl  (Cotton) ds rUrq lsY;wyksfll (Cellulosic) gksrs gaSA 
 

dk;Z ;kaf=d lgk;rk iznku djrs gaSA 

1- tfVy Ård ¼laogu Ård½  

 buls ty ,oa [kk| inkFkksZ dk lap; gksrk gSA 

 tfVy Ård lHkh laoguh ikniksa esa gksrk gSA 

 laoguh ikniksa dks Vªsfd;ksQkbVk (Tracheophyta) esa j[ks tkrs gSA 

 mnkgj.k& Ptemridophyta, Gymnosperm, Angiosperm 
 

a) tkbey gSMªkse (Xylem Hadrome) – bls ty laogu Ård Hkh dgrs gaSA 

 ;g pkj ?kVdksa ls cuk gksrk gS & rhu e`r o ,d thfor ?kVd gksrk gSA 

(i) Tracheids – izokgdh; dksf'kdk 

(ii) Vessels – okfgdkvksa           e`r 

(iii) Xylem Fiber & tkbey rarq 

(iv) Xylem Parenchyma & tkbey e`nwrd 

(i)  okfgfudh (Tracheids) - ;s lHkh Tracheophyta oxZ esa ik;s tkrs gSA 
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fo”ks’krk,¡ & ;g eksVh fHkfÙk;qDr] fyfXuud̀r] e`r lajpuk,¡ gksrh gSA 

 budh vfUre fHkfÙk;k¡ f{kfnzr ugha gksrh gSA 

 budh fHkfÙk;ksa ij fHkfÙk LFkwyu ik;s tkrs gSA 

(ii) okfgdk (Vessels)  

 ;s vf/kdk a”k vko`rchft;ksa esa ikbZ tkrh gSA 

 Absent – Trochodendracea 

 Tetra centeraceac 

 Winteraceae  

dk;Z   ty laogu djukA 

 dqN vukor̀chft;ksa esa ikbZ tkrh gSA vf/kdka”k esa vuqifLFkr mifLFkr Gnetopsida, Gnetales, 

Gnetum, Ephedra, Welwitschia  

 dqN VsfjMksQkbVk esa ik;s tkrs gSA 

mnkgj.k  VsfjfM;e] flysftusyk esaA 

 

lajpuk fo”ks’krk  

 eksVh fHkfÙk;qDr ufydkdkj lajpuk gksrh gaSA 

 fyfXuud̀r] e`r lajpuk gksrh gaSA 

 budh fHkfÙk;ksa ij Hkh LFkwyu izfr:i ik;s tkrs gaSA 

 budh vfUre fHkfÙk;k¡ f{kfnzr gksrh gaSA 
 

dk;Z ty dk laogu djukA 

 

(iii) tkbey rarq (Xylem Fiber) – n`<+ Årdh; rarq Fiber ds :i esa ik;k tkrk gSA bldk dk;Z ;kaf=d 

lgk;rk nsukA 

(iv) tkbey e`nwrd & ;s lk/kkj.k e`nwrd :i esa ik;k tkrk gSA blesa bldk dk;Z ty o [kk|  lap; 

gksrk gSA 

 

tkbey ds izdkj  

izkFkfed tkbey (Primary Xylum) f}rh;d tkbey (Sec. Xylum) 

 mRifÙk & iksdSfEc;e (Procambium) ls 

 ;g igys curs gSaA 

 ;s de fyXuhd`r gksrs gaSA 

 ;s de dBksj gksrs gaSA 

 buesa ljy LFkwyu gksrs gaSA 

 bldh dSfECk;e (Cambium) ls 

 ;s ckn+ esa curs gaSA 

 ;s vf/kd fyXuhd`r gksrs gaSA 

 ;s vf/kd dBksj gksrs gSaA 

 buesa tfVy LFkwyu gksrs gSaA  
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lajpuk ds vk/kkj ij  

  

vkfn nk: (Proto xylum) dh fLFkfr ds vk/kkj ij 

i. cká vkfnnk: Exarch –  Roots esa ik;k tkrk gSA 

 

ii. vUr% vkfnnk: Endarch & rus Stem esa ik;k tkrk gSA  

 
 

iii. e/; vkfnnk: Mesarch & izdUn esaA 

 
 

tkbye ds dk;Z  

 ty dk laogu djukA 

 ¶yks,e (Phloem) – [kk| laogu Ård Hkh dgrs gSA 

 Laptom Hkh dgrs gSA 

     
 ;g gScjySaM (Haberlandt) uked oSKkfud us fn;kA 

 blesa Hkh pkj ?kVd gksrs gSaA 

(i) lgpj dksf”kdk,¡ (Companion Cell) 
(ii) pkyuh dksf”kdk,¡ (Sieve Cell) pkyuh ufydk,¡¡ (Sieve Tabes) 

(iii) ¶yks,e e`nwrd (Phloem Parenechyma) 

(iv) ¶yks,e rarq (Phloem Fiber) 

vkfn nk: (Proto Xylum) vuqnk: (Meta Xylum) 

 blesa  okfgdk Vessels o  okfgfudh 

Treceas  ladh.kZ@ladjh gksrh gSA 

 ;g igys curk gSA 

 blesa pkSM+h gksrh gSA 

 ;g ckn esa curk gSA  

 rus esa dsUnz dh rjQ fLFkr gksrs gSaA  ifjf/k dh rjQ fLFkr gksrs gSaA 

 tM+ esa ifjf/k dh rjQ fLFkr gksrs gSaA  tM+ dsUnz dh vkSj fLFkr gksrs gSaA 
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?kVdksa dh O;oLFkk  

 

1. lgpj dksf”kdk,¡ & vkor̀chth 

 ;g dsoy vko`rchth ikniksa esa ikbZ tkrh gSaA 

 ;s ,d dksf”kdh; iryh] fHkfÙk;qDr] dsUnzd;qDr thfor lajpuk,¡ gksrh gaSA 
 

dk;Z iks’kd esa lgk;d] [kk| laogu esa pkyuh ufydkvksa dh enn djrh gSaA 

 

2. pkyuh vo;o  

a) pkyuh dksf”kdk,¡ & 

 lajpukRd :i ls lgpj dksf'kdkvksa ds leku gksrh gSA 

 dk;Z & [kk| laogu 

 VsfjMksQkbVk (Pteridophyta), vko`rchth (Angiosperm),vukor̀chth (Gymnosperm) esa ikbZ 

 tkrh gSA 
 

b) pkyuh ufydk,¡ & 

 ifjiDo pkyuh ufydk,¡ dsUnz jfgr gksrh gSaA 

 dsoy vko`rchth ikniksa esaA 

 ufydkdkj lajpuk ;qDrA 

 blesa fr;Zd ik;s tkrs gSa] bu ij ik;s tkus okys fNnz pkyuh fNnz dgykrs gSA 

 bu fNnzksa ij Callose uked inkFkZ dk teko gks tkrk gSA 

 ;s teko clar _rq esa ?kqy tkrs gSA 

dk;Z  ty dk laogu djukA 

3. vkarfjd xazfFk;k¡ & ¼iznkFkksZa ds L=ko ds vk/kkj ij½ 

 mnkgj.k rsy xzfUFk (Oil gland) – uhacw] ukjaxh ds fNydksa esA 

(i) xksan dk L=ko (Gum gland) – uhe] ccwy] [kstM+h] dsjA 
 

 uksV  O;kolkf;d Lrj ij xksan dh izkfIr & ccwy] lsusxy (Acacia Senegal)  

 lcls vPNk xksan & vjsfcd xksan 

 (iii) Tannin gland – dRFkk izkIr gksrk gSA 

 mnkgj.k  ,dsfl;k dVsPpq  (Acacia Catechu)  

(iv) jsftu xzfUFk (Resin gland) – ikbul Pinus  

(v) “ys’ek xzfUFk – tyh; ikniksa ,oa fHk.Mh esa 

(vi) ty xzafFk;k¡ (Hydathods) – buls ty dk fu’dklu gksrk gSA 
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 ;s ifÙk;ksa ds “kh’kZ ;k fdukjksa ij ikbZ tkrh gSA 

 buesa fcUnq L=ko dh fØ;k gksrh gSA 

 

2- {khj L=koh Ård (Lateciferous plant) 

 {khj L=koh ikniksa Lateciferous plant dks isVªks ikni Petro plant dgrs gSaA 

 izeq[k petroplant ikni & Jotropha curcus  

blds nks izdkj gksrs gS & 
 

ysVsDl lsy Latex cell ysVsDl okfgdk,¡ Latex vessels 

bdkbZ Ård ds :i esa ikbZ tkrh 

gSaA buesa ysVsDl dqN le; gh 

fudyrk gSA 

mnkgj.k & Ficus, cjxn] dusj 

(Calotropis) 

ufydkdkj lajpukvksa esa ikbZ tkrh 

gSA lEiw.kZ “kjhj esa QSyh jgrh gSA 

,d lkFk iwjs ikni dk ysVsDl 

fudy ldrk gSA 

mnkgj.k & Rubber plant – 

Hevea brasi lusis 

Indian Rupber plant – Ficus 

Relastica  
 

3- ¶yks,e e`nwrd  

 ;s lk/kkj.k e`nwrd ds :Ik esa gksrk gSA 

 ty ,oa [kk| inkFkksZ dk lap; djrk gSaA 

uksV ,d chti=h rus (Monocoat Stem) esa ;g vuqifLFkr gksrk gSA 
 

4- ¶yks,e rarq  
 

 ;g n`<+ Ård dk cuk gksrk gSA 

 ;g e`r ?kVd gksrk gSA 

 ;s izk;% izkFkfed ¶yks,e esa ugha ik;s tkrs gSA 

 ifjiDork ij izkVksIykTe lekIr gks tkrk gS rFkk e`r gks tkrs gSA 

uksV  

(i) mRifÙk ds vk/kkj ij & 

¶yks,e 

 

izkFkfed ¶yks,e@izksVks ¶yks,e 

 

esVk ¶yks,e@f}rh;d ¶yks,e 

 

izksdsfEc;e ls mRifŸk dSfEc;e ls mRifÙk 

ladjh pkyuh ufydk cMh pkyuh ufydk 

 

dk;Z  [kk| inkFkksZa dks ifŸk;ksa ls ihNs ds vU; Hkkxksa esa ig¡qprk gSA 

5- L=koh@fof'k"V Ård  

 iznkFkksZa dk L=ko djuk budk eq[; dk;Z gSA  
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nks izdkj ds gksrs gSA 

(i) xzafFky Ård 

(ii) {khj L=koh Ård 

(i) xzafFky Ård & mifLFkfr ds vk/kkj ij 

;g lrg ij ik;s tkrs gSaA 

 mnkgj.k& xzafFky jkse & rEckdw (Tobaco) na'kd jkse & vfVZdk (Calotropis) ¼'kjhj esa pqHk tkrs 

 gSA½ ikpu jksx & ;wfVªdqysfj;k] uSisfU;t ¼ikpd ,Utkbeksa dk L=ko djrs gS½ ed:n xzafFk;k¡ & 

 edjan dk L=ko djrh gSA iq"ih; ikniksa esa 

 

Ård ra= 

      (Tissue System) - NCERT Class-11 Biology Page- 88) 

 fofHkUu izdkj ds Ård ,d bdkbZ ds :i esa dk;Z djrs gSa] mls Ård ra= dgrs gSaA 

 Ård ra= dks Sa ch uked oSKkfud us rhu Hkkxksa esa ck¡Vk gS & 

i. cká Roph; Ård ra= (Epidermal Tissue system) 

ii. Hkj.k ;k ekSfyd Ård ra= (Ground Tissue system) 

iii. laoguh Ård ra= (Vascular Tissue system)   

 
cká Roph; Ård ra= (Epidermal Tissue system)  

 ;g lcls ckgjh Hkkx gksrk gSA 

 cká Roph; Ård ra= (Epidermal Tissue system) 

 D;wfVdy Cuticle –inkFkksZa dh ijr 

 D;wVhdy ty ds fy, vikjxE; gksrh gSA 

 D;wVhdy Hkwfexr Hkkxksa esa vuqifLFkr gksrh gSA 

tM+] ?ku] izdan vkfnA 

 D;wVhdy ok;oh; Hkkxksa esa ikbZ tkrh gSA 

e#LFkyh; ikni 

 Xerophytic ikniksa esa Cuticle vf/kd eksVh gksrh gSA 

 Cuticle dk dk;Z lqj{kk djuk ,oa ok’iksRltZu dh nj dks de djukA 
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Epidermis – lcls ckgjh dksf”kdh; ijr gSA 

 lkekU;r;k ;g ,d dksf”kdk eksVh e`nwrdh; ijr gksrh gSA 

uksV & cgqLrfjr Epidermis dusj (Nerium) esa ikbZ tkrh gSA 

 bldk dk;Z vkoj.k cukuk ,oa vkUrfjd Hkkxksa dh lqj{kk djukA 

ewyh; Ropk ;k jkse /kkjd ijr (Epiblema Or Piliferous layer) –  

 tM+ksa dh Epidermis esa ewy jkse gksus ds dkj.k bls Epiblema ;k Piliferous layer Hkh dgrs gaSA 

cká ewy Ropk (Exodermises) – 

 tc tM+ksa esa Epidermis u’V gks tkrh gS rks Cortex dh cká ijr Epidermis dk dk;Z djrh gS] bls 

Exodermis dgrs gSaA 

cká Roph; jkse (Epidermal Hair - One Cellular Epidermal Hair)   

 ;s tM+ksa esa ik;s tkrs gSA tM+ksa esa Epidermis cell foLrkfjr gksdj Root hair dk fuekZ.k djrh gSA 

 Multi Cellular Hair - ;s ruksa ij ik;s tkrs gaSA 

 bldks Trichom Hkh dgrs gSaA 

 ruksa ds lrg ij vfrfjDr ok’ihdj.k dks jksdrs gS aA 

 mnkgj.k 

 xazfFky jkse Gland Hair –  Ex. Tobacco 

 na'kd jke Hair – Urtica 

 ikpd jkse 

cká Ropk (Epidermis) esa fof”k’V dksf”kdk,¡ & 

1. Myosin cell – ljlksa dqy esa ikbZ tkrh gSA 

uksV & ljlksa ds ikniksa esa lYQj inkFkZ XykbdkslkbM Hkh ik;s tkrs gSA buds dkj.k fof”k’V xa/k gksrh gSA 

2. Bull form /Motor cell - ¼pkyd dksf”kdk,¡½ 

 lkekU; Cells ls cuh gksrh gSA 

 i.kZjU/kzksa ds ikl fLFkr gksrh gSA 

 ,dchti=h ikniksa Monocot dh ifÙk;ksa dh Upper Epidermis esa ik;h tkrh gSA 

 ;s i.kZ jU/kz dks can o [kqyus esa enn djrs gaSA 

 blds dkj.k ifÙk;k¡ dq.Mfyr gks tkrh gaS] ftlls ok’iksRltZu dh nj de gks tkrh gSA 
 

3. Lythocyte cell – og Cell ftlesa [kfut CaCO3, Ca vkWDlkbM fØLVy curs gSA Lithocyts cells dgrs  

gSaA 

cká Roph; Epidermal Pore  

 1. okrjU/kz & ok;q dk vknku & iznku  

 ruksa ,oa Qyksa ij ik;s tkrs gSA 
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 Sec. Growth ds nkSjku Epidermis ds VwVus ls curs gSA 

 blesa ik;h tkus okyh thfor dksf'kdvksa dks laiwjd dksf'kdk,¡ dgrs gSA 

budk dk;Z & 

(i) ok’iksRltZu esa lgk;d 

Q.  ;fn fdlh ikni ds lHkh okrjU/kz can dj fn;s tk;s rks dkSulk Hkkx igys e`r gksxk & tM+ 

(ii) i.kZ jU/kz & ifÙk;ksa dh lrg ij ik;s tkrs gSA 

 ;g }kj dksf”kdkvksa ls cus gksrs gSA 

 lkekU;r;k }kj Cells oØkdkj gksrh gSaA 

viokn & Graminae ¼?kkl dwy½ dwy esa }kj Cell Me: ds vkdkj dh gksrh gaSA 

 budh vkUrfjd fHkfÙk eksVh o ckgjh iryh gksrh gS] ftlds dkj.k i.kZ jU/kz [kqyus esa lgk;d gksrh gSA 

 }kj Cells pkjksa vksj ls lgk;d dksf”kdkvksa ls f?kjh gksrh gSaA 

 i.kZ jU/kz dh mifLFkfr ds vk/kkj ij ifÙk;k¡ rhu izdkj dh gksrh gSaA 

 mnkgj.k & 

a) Åijh i.kZjU/kzh (Epistomatic) –tyh; ikniA 

b) vU/kksa i.kZ jU/kzh (Hypostomatic) - Xerophitc 

c) mHk; i.kZjU/kzh (Amphistomatic) - Mesophytic 

Hkj.k Ård ra= (Ground Tissue System) - 

 lkekU;r;k Hkj.k Ård oYdqV (Cortex)] ifjjEHk (Pericycle)] eTtk (Pith) esa foHksfnr gksrk gSA 
uksV & ,d chti=h ruksa esa Hkj.k Ård oYdqV] ifjjEHk] eTtk esa foHksfnr ugha gksrk gSA cká Ropk rFkk 

laogu caMy ds vfrfjDr LkHkh Ård Hkj.k Ård cukrs gSaA 

oYdqV (Crtex) & bldh rhu ijrs gksrh gSA 

1. cká oYdqV (Hypodermis) 
2. e/; oYdqV (Middle cortex)  
3. vUr% oYdqV (Endodermis)  

cká oYdqV v/kLRopk Hypodermis  

 ;g eq[;r;k f}chti=h ruksa eas ik;h tkrh gSA dqN ,dchti=h Monocot esa 
uksV & Hypodermis tM+ksa] ifÙk;ksa esa vuqifLFkr gksrh gSA 

  Pinus dh Middle leaf esa Hypodermis ikbZ tkrh gSA 

 Hypodermis 2-3 dksf”kdk eksVkbZ dh gksrh gSA 

 f}chti=h Dicot ruksa esa ;g LFkwydks.k Ård dh tcfd ,dchti=h Monocot ruksa esa ;g n`<+ Ård 

dh cuh gksrh gSA 

dk;Z & bldk dk;Z ;kaf=d lgk;rk iznku djukA 

(2) Middle Cortex –  

 lkekU; e`nwrd dh cuh gksrh gSA 

 ;g cgqLrjh; gksrh gSA 

 Dicot stem esa lqfodflr tcfd ,dchti=h Monocot Stem esa vuqifLFkrA 

 ifÙk;ksa Leafs esa vuqifLFkr gksrh gS ysfdu buds LFkku ij i.kZ e/;ksrd (Mesiophill Tissue) ik;k 

tkrk gSA 

dk;Z & ty ,oa [kk| inkFkZ dk lap;A 
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vUrLRopk  (Endodermis)  

 oYdqV dh lcls vkUrfjd ijr gksrh gSA 

 ;g ,d ijrh; lajpuk gksrh gSA 

 tM+ks dh Endodermis esa Casparian ifV~Vdk ikbZ tkrh gSA 

 Casperian ifV~Vdk dh [kkst Caspary oSKkfud us dh gSA 

 ;g ifV~Vdk,¡ lqcsjhu (Suberin) inkFkksZa dh cuh gksrh gS tks ty ds fy, vikjxE; gksrk gSA 

uksV & vkfnnk: (Protoxylm) ds ckgj fLFkr okyh Cells dks ekxZ dksf”kdk,¡ dgrs gSaA buesa Casparian 

ifV~Vdk ugha ikbZ tkrh gSA buls ty dk vkokxeu gksrk gSA 

 ruksa dh Endodermis esa Starch ¼e.M½ dh vf/kdrk ikbZ tkrh gS] blfy, bls e.M vkPNn (Starch 

Seath) Hkh dgrs gSA 

 ifÙk;ksa Leafs esa lkekU;r;k Endodermis vuqifLFkr gksrh gSA 

viokn & Pinus dh Middle leaf esa ikbZ tkrh gSA 

dk;Z & jEHk dk vkoj.k cukuk o foYdqV Cortex {ks= dks jEHkh; {ks= ls i`Fkd djukA 

ifjjEHk (Pericycle)  

 ;g jEHk dh lcls ckgjh ijr gksrh gSA 

 tM+ks esa ifjjEHk ,d dksf”kdk eksVh o e`nwrd dh cuh gksrh gSA 

 tM+ks esa ifjjEHk ls dkWdZ&,/kk (Cork – cambium) dk fuekZ.k gksrk gSA 

 ifjjEHk ls tM+ksa esa ik”oZ tMa+s curh gSaA 

ruk (Stem) 

 rus esa ifjjEHk cgqLrjh; gksrh gSA ;g n`<+ Ård vkSj e`nwrd lewgksa dh cuh gksrh gSA 

 ruksa dh ifjjEHk vkarfjd ncko dks larqfyr djrh gSA 

iŸkh (Leaf) 

 ifÙk;ksa esa ifjjEHk vuqifLFkrA 

viokn & Pinus dh middle leaf esa mifLFkr gksrh gSA 

eTtk (Pith) (Meldulla)  

 ;g dsUnzh; Hkkx esa ikbZ tkrh gS vkSj lk/kkj.k eǹwrd dh cuh gksrh gSA 

 ;g ty ,oa [kk| lap; djrh gSA 

uksV & Dicot tM+ksa esa vuqifLFkr tcfd ,dchti=h tM+ksa Monocot Roots esa lqfodflr gksrh gSA 

 ,dchti=h ruksa esa o ifÙk;ksa esa vuqifLFkr gksrh gSA 

eTtk fdj.ksa (Pith Rays) 

 eTtk ls ik”oZ fn”kk esa cuus okyh eTtk dksf'kdkvksa dh Jsf.k;k¡ gksrh gSA 

 ;s nks izdkj dh dksf'kdkvksa ls cuh gksrh gSa tks fuEu gksrh gS & 

1. Ray Initial ¼jf”e izkjafHkd dksf”kdk½ 

 ,d f”kjh; gksrh gSA ,d Js.kh esa gksrh gSA 

2. rdqZ :ih izkjfEHkd dksf”kdk (Fusiform Initials) 

 ;g cgq f”kjh; gksrh gSA 

dk;Z & ik”oZ lapj.kA 
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