
BDwbU- 10 

wUmy¨ Ges wUmy¨ Zš¿ 

 

wbæ‡kªYxi Dw™¢`‡`n mvaviYZ mij, A‡bK‡¶‡Î †KejgvÎ GKwU †Kvl w`‡q MwVZ| GBmg¯— GK‡Kvlx Dw™¢‡` 

Rxeb avi‡Yi Rb¨ cÖ‡qvRbxq me KvR †mB GKwU gvÎ †Kvl w`‡qB m¤úbœ nq| wKš‘ D”P †kªYxi Dw™¢‡`†`n A‡bK 

RwUj Ges G‡`i bvbviKg A½ cÖZ¨½ _v‡K| Giv wewfbœ ai‡Yi †Kvl Øviv MwVZ Ges G‡`i g‡a¨ kªgwefvM Av‡Q 

A_©vr G‡`i cÖ‡Z¨KwU wewfbœ ai‡Yi KvR K‡i _v‡K †hgb cwienb, mÂq, ea©b, `„pZv cÖ`vb BZ¨vw`| G mg¯— 

Kv‡Ri wewfbœZvi Kvi‡Y †Kvl¸‡jvi AvKviI wewfbœ ai‡Yi nq| GK¸”Q †Kvl hLb GKwU we‡kl KvR m¤úbœ K‡i 

Ges hv‡`i DrcwË GKB iKg ZvivB wUmy¨| Dw™¢‡`i †Kvb wbw`©ó Kvh© m¤úv`‡bi Rb¨ wewfbœ wUmy¨i cÖ‡qvRb nq| 

GKB Kvh©KvwiZv m¤úbœ GKvwaK wUmy¨ Øviv wUmy¨Zš¿ MwVZ nq| 

cvV- 1 t wUmy¨ t fvRK wUmy¨ cÖvBgvix wUmy¨ I †m‡KÛvix wUmy¨ 

GB cvV Aa¨qb †k‡l Avcwb 

♦ wUmy¨ Kv‡K e‡j I KZ cÖKvi ej‡Z cvi‡eb| 

♦ fvRK wUmy¨, cÖvBgvix wUmy¨ I †m‡KÛvix wUmy¨ Kv‡K e‡j, †Kv_vq cvIqv hvq Ges Zv‡`i KvR m¤ú‡K© eY©bv 

Ki‡Z cvi‡eb| 

♦ fvRK wUmy¨i cÖKvi‡f` wjL‡Z cvi‡eb| 

wUmy¨i msÁv 

mymsMwVZ, Awew”Qbœ, GKB ai‡Yi GK¸”Q †Kvl hv‡`i DrcwË GKB ¯’v‡b I cÖavb KvR ¸‡jv GKB iKg Zv‡`i 

wUmy¨ e‡j|  

wUmy¨i cÖKvi  

wUmy¨i Ae¯’vb, cÖKvi‡f`, KvR, wefvRb ¶gZv BZ¨vw`i Dci wfwË K‡i G‡`i †kªYxweb¨vm Kiv nq| bx‡P Dw™¢` 

wUmy¨i †kªYxweb¨vm Gi GKwU QK †`Iqv n‡jv| 
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wefvRb ¶gZv Abymv‡i wUmy¨ cÖavbZ `yB cÖKvi− 
1| fvRK wUmy¨ I 2| ¯’vqx wUmy¨ 

1| fvRK wUmy¨ (Meristematic tissue) 

msÁv  
†h wUmy¨i †Kvl¸wj wefvR‡b m¶g A_©vr †h wUmy¨i bZzb †Kvl Drcbœ Kivi ¶gZv _v‡K Zv‡K fvRK wUmy¨ e‡j| 
fvRK wUmy¨ †h mg¯— †Kvl Øviv MwVZ Zv‡`i‡K fvRK †Kvl e‡j| 

MVb 
fvRK wUmy¨ mvaviYZ AZ¨š— ¶z`ª, AvqZvKvi, wW¤^vKvi ev eûf‚RvKvi| G‡`i †Kv‡l AwaK cwigvb mvB‡Uvc−vRg 
_v‡K Ges G‡Z †Kvb MnŸi _v‡K bv A_ev _vK‡jI AZ¨š— ¶z`ª| G‡`i wbDwK¬qvm †ek eo, †Kvl cÖvPxi AZ¨š— 
cvZjv Ges `ywU †Kv‡li g‡a¨ Avš—‡Kvlxq duvK _v‡Kbv| 

Dw™¢` wUmy¨ 

fvRK wUmy¨ ¯’vqx wUmy¨ 

cÖv_wgK fvRK 
wUmy¨ 

†m‡KÛvix 
fvRK wUmy¨ 

mij wUmy¨ RwUj wUmy¨ ¶iYKvix wUmy¨ 

kxl©¯’ cvk¦©xq  wb‡ewkZ  c¨v‡ibKvBgv †Kv‡jbKvBg †¯‹−‡ibKvBgv 

†¯‹−‡ibKvBgv Zš‘ †¯‹−ivBW 

RvB‡jg 
1. UªvwKW 
2. UªvwKqv 
3. RvB‡jg c¨v‡ibKvBgv 
4. RvB‡jg Zš‘ 

 

†d¬v‡qg  
1. mxfbj 
2. m½x‡Kvl 
3. †d¬v‡qg c¨v‡ibKvBgv  
4. †d¬v‡qg Zš‘ 

 

MÖÖwš’ wUmy¨ 
1. †iwRb MÖwš’ 
2. wgDwm‡jR MÖwš’ 

 

Zi“¶xi wUmy¨ 

Zi“¶xi bvjx Zi“¶xi †Kvl 
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Ae¯’vb 
mvaviYZ Dw™¢` †`‡ni †h ¯’v‡b Dw™¢` e„w× cvq A_©vr g~j, KvÛ I cvZvi AMÖfv‡M _v‡K| 

KvR 
1. fvRK wUmy¨i wefvR‡bi d‡j Dw™¢‡`i ˆ`N©¨ e„w× cvq A_©vr Giv j¤^v nq Ges G‡`i e¨vm e„w× cvq| 
2. fvRK wUmy¨ †_‡K ¯’vqx wUmy¨ m„wó nq| 

†kªYxwefvM (Classification) 
DrcwË, Ae¯’vb, KvR, wefvRb cÖwµqv BZ¨vw`i Dci wfwË K‡i fvRK wUmy¨‡Z wewfbœfv‡e fvM Kiv nq| 

1| DrcwË Abymv‡i fvRK wUmy¨i cÖKvi‡f` 
DrcwË Abymv‡i fvRK wUmy¨ `yB cÖKvi− 
K) cÖv_wgK fvRK wUmy¨ I L) †m‡KÛvix fvRK wUmy¨  

K) cÖv_wgK fvRK wUmy¨ (Primary Tissue) 
†h fvRK wUmy¨ Dw™¢‡`i åƒbve¯’vq m„wó nq Zv‡K cÖv_wgK fvRK wUmy¨ e‡j| Dw™¢‡`i g~j, KvÛ I cvZvi AMÖfv‡M 
fvRK wUmy¨ _v‡K| G‡`i wefvR‡bi d‡j Dw™¢` ˆ`‡N©¨ e„w× cvq| cÖv_wgK fvRK wUmy¨ †_‡K cÖvBgvix ¯’vqx wUmy¨i 
m„wó nq| 

L) †m‡K‡Ûvix fvRK wUmy¨ (Secondary Tissue) 
mvaviYfv‡e ¯’vqx wUmy¨ wefvRb¶g bq| Dw™¢‡`i †m‡KÛvix e„w×i Rb¨ †Kvb †Kvb ¯’vqx wUmy¨i †Kvl¸wj wefvRb 
¶gZv cÖvß n‡q †h fvRK wUmy¨ m„wó K‡i Zv‡K †m‡KÛvix fvRK wUmy¨ e‡j| †h‡nZz Giv †hme †Kv‡li wefvRb 
¶gZv †bB †mme wUmy¨ †_‡K Drcbœ nq †mR‡b¨ G‡`i †m‡KÛvix fvRK wUmy¨ ejv nq| †m‡KÛvix fvRK wUmy¨ 
memgq cvk¦©xq| G wUmy¨i wefvR‡bi d‡j Dw™¢‡`i †m‡KÛvix e„w× nq A_©vr Dw™¢` cv‡k e„w× cvq ev Gi †eo 

(diameter) †gvUv nq| B›Uvi d¨vwmKzjvi K¨vgweqvg, †d‡jv‡Rb ev KK© K¨vgweqvg n‡”Q †m‡KÛvix fvRK wUmy¨| 

2| Ae¯’vb Abymv‡i fvRK wUmy¨i cÖKvi‡f` 
Ae¯’vb Abymv‡i cÖv_wgK fvRK wUmy¨‡K wZbfv‡M fvM Kiv nq−  
K) kxl©¯’ fvRK wUmy¨ L) B›UviK¨vjvix ev wb‡ewkZ fvRK wUmy¨ I M) cvk¦©xq fvRK wUmy¨| 

K) kxl©¯’ fvRK wUmy¨ (Apical Meristems) 

†h fvRK wUmy¨ Dw™¢‡`i g~j, KvÛ ev kvLv cÖkvLvi kx‡l© _v‡K Zv‡`i kxl©¯’ fvRK wUmy¨ e‡j| Giv cÖvBgvwi wUmy¨ 
G‡`i‡K Avw` fvRK wUmy¨I (pro-meristem) ejv nq| G wUmy¨i wefvR‡bi d‡j Dw™¢‡`i g~j, KvÛ BZ¨vw` 
ˆ`‡N©¨ e„w× cvq| Giv cÖv_wgK ¯’vqx wUmy¨ ˆZwi K‡i| DbœZ †kªYxi Dw™¢‡`i kxl©¯’ fvRK wUmy¨ GKvwaK †Kvl w`‡q 
MwVZ| 

L) B›UviK¨vjvix ev wb‡ewkZ fvRK wUmy¨  (Intercalary Meristems)  

†h fvRK wUmy¨ `ywU ¯’vqx wUmy¨i ga¨eZ©x ¯’v‡b Ae¯’vb K‡i Zv‡K B›UviK¨vjvix ev wb‡ewkZ fvRK wUmy¨ e‡j| Giv 
kxl©¯’ fvRK wUmy¨i Ask wKš‘ Gi wb‡æ ev D‡a© ¯’vqx wUmy¨ Drcbœ nIqvi d‡j Giv wew”Qbœ n‡q c‡o| Giv cÖvBgvix 
wUmy¨| Dw™¢‡`i cÎg~‡j, ga¨c‡e©i †Mvovq ev ce©mwÜi bx‡P _vK‡Z cv‡i| Equisetum Kv‡Û, cvBb Mv‡Q, Nvmmn 
GKexRcÎx A‡bK Dw™¢‡`i cvZvq I Kv‡Û GB cÖKvi fvRK wUmy¨ cvIqv hvq| 

M) cvk¦©xq fvRK wUmy¨ (Lateral Meristems) 

†h fvRK wUmy¨ Dw™¢‡`i g~j ev Kv‡Ûi cvk¦© eivei j¤^vjw¤^fv‡e Ae¯’vb K‡i Zv‡`i‡K cvk¦©xq fvRK wUmy¨ ejv nq| 
G wUmy¨¸wjI `ywU ¯’vqx wUmy¨i gvSLv‡b Aew¯’Z| G wUmy¨i wefvR‡bi d‡j Dw™¢‡`i †`n cÖ‡¯’ e„w× †c‡q †gvUv nq| 
K¨vw¤^qvg I KK© K¨vgweqvg cvk¦©xq fvRK wUmy¨|  cvk¦©xq fvRK wUmy¨ `yB cÖKv‡ii h_v t (1) cÖv_wgK cvk¦©xq fvRK 
wUmy¨ I (2) †m‡KÛvix cvk¦©xq fvRK wUmy¨| B›Uªvd¨vwmKzjvi K¨vgweqvg cÖv_wgK fvRK wUmy¨i Ges B›Uvid¨vwmKzjvi 
K¨vw¤^qvg Ges KK© K¨vw¤^qvg †m‡KÛvix fvRK wUmy¨i D`vniY| 
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wPÎ 10.1 t fvRK wUmy¨ 

3| wefvRb cÖwµqv Abymv‡i fvRK wUmy¨i cÖKvi‡f`  
wefvRb cÖwµqvi wfbœZvi Dci wfwË K‡i fvRK wUmy¨‡K wZbfv‡M wef³ Kiv nq (K) gvm fvRK wUmy¨ (L) wie 
fvRK wUmy¨ I (M) †c−U fvRK wUmy¨| 

K) gvm fvRK wUmy¨ (Mass Meristems) t †h fvRK wUmy¨i †Kvl me Z‡jB (Plane) wefvwRZ nq Zv‡K gvm 
fvRK wUmy¨ e‡j| G cÖKvi wefvR‡bi d‡j Dw™¢` †`‡ni AvqZb ev‡o| †hgb t K‡U©·, G‡Ûv¯úvg©| 

L) wie fvRK wUmy¨ (Rib Meristems) t †h fvRK wUmy¨i †Kvl¸‡jv gvÎ GKwU Z‡j wef³ nq Zv‡K wie 
fvRK wUmy¨ e‡j| G ai‡bi wefvR‡bi d‡j GK mvwi †Kvl m„wó nq| †hgb t g~j I Kv‡Ûi g¾v (pith)| 

L) †c−U fvRK wUmy¨ (Plate Meristems) t †h fvRK wUmy¨i †Kvl¸‡jv `ywU Z‡j wef³ nq Zv‡`i †c−U fvRK 
wUmy¨ ejv nq| †hgb cvZvi wUmy¨| 

4| KvR Abymv‡i fvRK wUmy¨i cÖKvi‡f`  
KvR Abymv‡i fvRK wUmy¨‡K wZbfv‡M fvM Kiv nq t †cÖv‡UvWvg© (L) †cÖvK¨vgweqvg (M) MÖvDÛfvRK wUmy¨| 

K) †cÖv‡UvWvg© (Protoderm) t fvRK wUmy¨i me‡P‡q evB‡ii ¯—i‡K †cÖv‡UvWvg© ejv nq| G ai‡bi fvRK wUmy¨i 
†Kvl¸‡jv wef³ n‡q g~j I Kv‡Ûi Z¡K ev GwcWvwg©m ˆZwi K‡i| 

L) †cÖvK¨vw¤^qvg (Procambium) t G fvRK wUmy¨i †Kvl wefvR‡bi d‡j Dw™¢‡`i cwienb wUmy¨¸”Q 

(vascular bundle) ˆZwi nq A_©vr RvB‡jg, †d¬v‡qg, K¨vw¤^qvg BZ¨vw` ˆZwi nq| 

M) MÖvDÛ fvRK wUmy¨ (Ground Meristems) t Avw` fvRK wUmy¨i †h AskwU Dw™¢‡`i K‡U©·, cwiPµ, 
g¾viwk¥ g¾v BZ¨vw` ˆZwi K‡i Zv‡`i‡K MÖvDÛ fvRK wUmy¨ ejv nq| 
 

mvims‡¶c 

♦ GKB Drm n‡Z Drcbœ, GKB KvR m¤úv`bKvix GKB ai‡Yi †Kvl¸”Q‡K wUmy¨ e‡j| 
♦ †h wUmy¨i †Kvl¸wj wefvR‡b m¶g Zv‡K fvRK wUmy¨ e‡j| fvRK wUmy¨i wefvR‡bi d‡j Dw™¢` ˆ`‡N©¨ I 

e¨v‡m e„w× cvq I ¯’vqx wUmy¨ m„wó nq| 
♦ DrcwË Abymv‡i fvRK wUmy¨ `yB cÖKvi : cÖv_wgK fvRK wUmy¨ I †m‡KÛvix fvRK wUmy¨| Ae¯’vb Abymv‡i 

fvRK wUmy¨ wZb cÖKvi : gvm fvRK wUmy¨, wie fvRK wUmy¨ I †c−U fvRK wUmy¨| KvR Abymv‡i fvRK wUmy¨ 
wZbcÖKvi : †cÖv‡UvWvg©, †cÖvK¨vgweqvg I MÖvDÛ fvRK wUmy¨| 
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cv‡VvËi g~j¨vqb- 1 
mwVK DË‡i cv‡k wUK wPý (√) w`b| 
1|  wb‡Pi †KvbwU fvRK wUmy¨? 
 K. RvB‡jg  L. †d¬v‡qg 
 M. K¨vgweqvg  N. †¯‹−‡ibKvBgv 

2|  fvRK wUmy¨i †Kvl¸wj wK ai‡Yi nq? 
 K. †Kvl¸wj Avš—‡Kvlxq duvKhy³, ¯’vqx I g„Z| 
 L. †Kvl¸wj wefvRb¶g, Avš—‡Kvlxq duvK wenxb, Nb mvB‡Uvc−vRghy³I mRxe| 
 M. †Kvl¸wj cyi“, wefvRb¶gZvwenxb I Aí mvB‡Uvc−vRg hy³| 
 N. †Kvl¸wj eoeo MnŸi wewkó, wbDwK¬qvm wenxb I g„Z| 

3|  Ae¯’vb Abyhvqx fvRK wUmy¨ KqcÖKvi? 
 K. `yB cÖKvi  L. wZb cÖKvi 
 M. Pvi cÖKvi  N. cuvP cÖKvi 

4|  Dw™¢‡`i †eo e„w× cvq †Kvb fvRK wUmy¨ Øviv? 
 K. kxN©¯’ fvRK wUmy¨  L. B›UviK¨vjvix fvRK wUmy¨ 
 M. cvk¦©xq fvRK wUmy¨  N. wie fvRK wUmy¨ 
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cvV 2 t ¯’vqx wUmy¨ 
G cvV Aa¨qb †k‡l Avcwb 
♦ ¯’vqx wUmy¨i msÁv w`‡Z cvi‡eb| 
♦ ¯’vqx wUmy¨i cÖKvi †f` D‡j−L Ki‡Z cvi‡eb| 
♦ mij wUmy¨i we¯—…wZ, MVb, ˆewkó¨ I KvR eY©bv Ki‡Z cvi‡eb| 
♦ RwUj wUmy¨i we¯—…wZ, Dcv`vb, ˆewkó¨ I KvR wjL‡Z cvi‡eb| 

¯’vqx wUmy¨ (Permanent Tissue) 

†h wUmy¨i †Kvl¸wj wefvR‡b A¶g Ges AvKvi, AvK…wZ I weKv‡k ¯’vwqZ¡ jvf K‡i‡Q Zv‡K ¯’vqx wUmy¨ ejv nq| 
fvRK wUmy¨i †Kvl wefvR‡bi d‡j ¯’vqx wUmy¨ ˆZix nq we‡kl Ae¯’v Qvov GBme ¯’vqx wUmy¨ Avi wefvwRZ n‡Z 
cv‡ibv| 
cÖv_wgK kxl©¯’ fvRK wUmy¨ †_‡K m„ó ¯’vqx wUmy¨‡K cÖv_wgK ¯’vqx wUmy¨ (primary permanent tissue) Ges 
†m‡KÛvix cvk¦©xq fvRK wUmy¨ †_‡K m„ó ¯’vqx wUmy¨‡K †m‡KÛvix ¯’vqx wUmy¨ (secondary permanent tissue) 
ejv nq| 
¯’vqx wUmy¨i †Kvl cÖvPxi cvZjv A_ev ¯’‚j n‡Z cv‡i| cvZjv †KvlcÖvPxi †mjy‡jvR wbwg©Z wKš‘ ¯’‚j †KvlcÖvPxi 
¸‡jv‡Z †mjy‡jvR Gi mv‡_ †cKwUb, wjMwbb, my‡ewib, KvBwUb BZ¨vw` hy³ n‡q cÖvPxi‡K ¯’‚j K‡i| ¯’vqx wUmy¨i 
mvB‡Uvc−vRg A‡c¶vK…Z Kg, †Kvl MnŸi eo Ges wbDwK¬qvm †QvU Ges Zv mvaviYZ †KvlMnŸ‡ii GKcv‡k© 
Ae¯’vb K‡i| ¯’vqx wUmy¨ cÖavbZ `yB cÖKvi- (1) cÖv_wgK ¯’vqx wUmy¨ I (2) †m‡KÛvix ¯’vqx wUmy¨| kxl©¯’ fvRK wUmy¨ 
†_‡K cÖv_wgK ¯’vqx wUmy¨ Drcbœ nq Ges cvk¦©xq fvRK wUmy¨ †_‡K †m‡KÛvix ¯’vqx wUmy¨ Drcbœ nq| cÖv_wgK ¯’vqx 
wUmy¨‡K mvaviYfv‡e ¯’vqx wUmy¨ ejv nq| fvRK wUmy¨ †_‡K †Kv‡li c~Y© weKvk jv‡fi ci wefvR‡b A¶g nIqvi 
gva¨‡g ¯’vqx wUmy¨i D™¢e nq| †Kv‡li AvKvi AvK…wZ I Kv‡Ri Dci wfwË K‡i ¯’vqx wUmy¨‡K wZbfv‡M fvM Kiv 
nq, †hgb (1) mij wUmy¨, (2) RwUj wUmy¨ Ges (3) ¶iYKvix wUmy¨| 

1| mij wUmy¨ (Simple Tissue) 

†h ¯’vqx  wUmy¨ GKB cÖKvi †Kvl Øviv MwVZ, GKB Drm¯’j †_‡K Drcbœ nq Ges GKB ai‡bi KvR K‡i Zv‡K 
mij wUmy¨ ejv nq| AvK…wZ I cÖK…wZi Dci wfwË K‡i mij wUmy¨‡K wZbfv‡M fvM Kiv nq| 1| c¨v‡ibKvBgv 2| 
†Kv‡jbKvBgv 3| †¯‹−‡ibKvBgv| 

K) c¨v‡ibKvBgv (Parenchyma)  

cÖvq mgvb e¨vm wewkó, cvZjv ev cyi“ cÖvPxi hy³ †Kvl Øviv GB wUmy¨ MwVZ| 
GB cÖKvi wUmy¨i †Kv‡li ˆ`N©¨, cÖ¯’ I MfxiZv cÖvq GKBiKg nq Ges †`L‡Z †MvjvKvi, wW¤^vKvi, j¤^v‡U ev 
eûf‚RvK…wZi nq| GB †Kv‡l Avš—:‡Kvlxq duvK _vK‡Z cv‡i wKsev bvI cv‡i| G‡`i †Kvl cÖvPxi mvaviYZ cvZjv 
Ges mgvb cyi“ nq| †Kv‡l Nb †cÖv‡Uvc−vRg _v‡K Ges Giv RxweZ wUmy¨ Dw™¢‡`i A½ cÖZ¨‡½i AwaKvsk Ask 
we‡kl K‡i †Kvgj Ask GB wUmy¨ Øviv MwVZ| Dw™¢‡`i g~j, Kv‡Ûi Z¡K, K‡U·, g¾v, g¾viwk¥, cvZvi †g‡Yvwdj 
wUmy¨, ex‡Ri åƒY I G‡Ûv¯úvg©, dj I dz‡ji big I gvsmj Ask BZ¨vw` c¨v‡ibKvBgv †Kvl Øviv MwVZ| †Kvb 
†Kvb c¨v‡ibKvBgv †Kv‡l †K¬v‡ivc−v÷ _v‡K Zv‡`i‡K †K¬v‡ibKvBgv (Chlorenchyma) ejv nq| cvZvi 
†K¬v‡ibKvBgv‡K †g‡mvwdj e‡j| RjR Dw™¢‡`i c¨v‡ibKvBgv wUmy‡Z eo eo evqyKzVzix _v‡K Zv‡K A¨v‡ibKvBgv 
(Aerenciyma) ejv nq| †Kvb †Kvb c¨v‡ibKvBgv †Kv‡l †Zj, U¨vwbb, bvbvai‡Yi LwbR c`v_© Rgv _v‡K| 
G‡`i‡K BwWIc−v÷ (idioplast) ejv nq| 

KvR  
1. c¨v‡ibKvBgv wUmy¨i cÖavb KvR Lv`¨ mÂq Kiv| 
2. †K¬v‡ibKvBgv I †g‡mvwdj wUmy¨i KvR Lv`¨ cÖ¯‘Z Kiv| 
3. RjR Dw™¢‡`i A¨v‡ibKvBgv Dw™¢`‡K ev Zvi Askwe‡kl‡K cvwb‡Z †f‡m _vK‡Z mvnvh¨ K‡i| 
4. Z¡‡K Aew¯’Z c¨v‡ibKvBgv cÖwZi¶v I `„pZv cÖ`vb K‡i| 
5. RvB‡jg I †d¬v‡qg wUmy¨‡Z Aew¯’Z c¨v‡ibKvBgv, Lv‡`¨i KuvPvgvj I ˆZwi Lv`¨ cwien‡b mvnvh¨ K‡i| 
6. Ab¨vb¨ wUmy¨i mv‡_ wg‡j `„pZv cÖ`vb K‡i| 
7. gyKyj Drcv`‡bi gva¨‡g esk we¯—v‡i mvnvh¨ K‡i| 
8. ùxZ I imv‡jv Dw™¢‡` cvwb mÂq K‡i| 
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wPÎ 10.2 t mij wUmy¨ t c¨v‡ibKvBgv 

L) †Kv‡jbKvBgv (Collenchyma) 

GB wUmy¨i †Kvl¸wj c¨v‡ibKvBgv RvZxq, Z‡e wKQyUv j¤^vK…wZi| †Kv‡li gv_v †MvjvKvi, Pvi‡Kvbvwewkó wZh©K ev 
µgvš^‡q mi“ n‡Z cv‡i| cÖ¯’‡”Q‡` G‡`i eûf‚RvK…wZi †KvlcÖvPxi Amgfv‡e cyi“| †Kv‡jbKvBgv †Kvl¸wj 
mRxe| G‡`i g‡a¨ †cÖv‡Uvc−vRg I †KvlMnŸi Av‡Q| A‡bK †¶‡Î †Kv‡jbKvBgv †Kv‡l †K¬v‡ivc−v÷ _v‡K| GB 
†Kvl¸wji gv‡S Avš—:‡Kvlxq duvK _vK‡Z cv‡i| †Kv‡jbKvBgv †Kv‡li cÖvPxi memgq me©Î mgvbfv‡e cyi“ bq| 
†Kvl cÖvPx‡ii †Kvbvq †Kvbvq †cKwUb †mwg‡mjy‡nvR Rgv nIqvq †mme RvqMvq AwaK ¯’‚j| †Kvl cÖvPx‡ii Amg 
¯’‚jxKi‡Yi Kvi‡Y †Kv‡jbKvBgv wZb ai‡Yi nq †hgb− 

 (i)  †KŠwbK †Kv‡jbKvBgv t G‡¶‡Î †Kvl¸‡jvi †Kvbv¸‡jv †ewk cyi“ Ges Ab¨vb¨ ¯’v‡b mgvb cyi“| G ai‡Yi 
†Kvl¸‡jv‡Z Avš—:‡Kvlxq duvK _v‡K bv| Kzgov jvD, cvwbgwiP BZ¨vw` Mv‡Qi Kv‡Û G ai‡Yi †Kv‡jbKvBgv 
_v‡K| 

ii)  ¯—ixf‚Z †Kv‡jbKvBgv t G‡¶‡Î †Kvl¸‡jvi cÖvPx‡i ¯—‡i ¯—‡i ¯’‚jxKiY nq| Ges me¯’v‡b ¯’‚jxKiY 
mgvbfv‡e nq G ai‡Yi †Kvl¸‡jv‡Z Avš—:‡Kvlxq duvK _v‡K bv| 

iii) K‚chy³ †Kv‡jbKvBgv t G‡¶‡Î †Kv‡li cÖvPx‡i K‚c, MZ© ev wcU _v‡K| †Kvl¸‡jvi duv‡K eo eo Avš—
:‡Kvlxq duvK _v‡K Ges GBme duvK msjMœ ¯’v‡b †KvlcÖvPxi †ewk ¯’‚j nq| 
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wPÎ 10.3 t wewfbœ ai‡bi †Kv‡jbKvBgv j¤^‡”Q` I cÖ¯’‡”Q` 

†Kv‡jbKvBgv wUmy¨ mvaviYZ KvÛ I cvZvi ewn:Z¡‡Ki bx‡P _v‡K| cvZvi e„š—, wkiv, dz‡ji †euvUv BZ¨vw` RvqMvq 
†Kv‡jbKvBgv _v‡K| g~‡j †Kv‡jbKvBgv wUmy¨ _v‡Kbv| 
KvR  
1. Dw™¢`‡`‡n `„pZv cÖ`vb K‡i| 
2. †K¬v‡ivwdj _vK‡j Lv`¨ cÖ¯‘Z K‡i| 
3. Dw™¢‡`i A½ euvKZ mvnvh¨ K‡i| 
M) †¯‹−‡ibKvBgv (Sclerenchyma) 
GB wUmy¨i †Kvl¸‡jv j¤^v, mi“ I m~uPv‡jv cÖvš— wewkó Ges mgvbfv‡e cyi“| cÖvPxi Gi Mv‡q wjMwbb Rgv nq Ges 
cÖvPxi AZ¨š— cyi“ k³| †Kvb †Kvb mgq cÖvPxi G‡Zv cyi“ nq †h wfZ‡ii jy‡gb Lye †QvU n‡q hvq KL‡bv cÖvq eÜ 
n‡q hvq| †KvlcÖvPxi mcvo K‚chy³| cwiYZ †Kvl¸‡jv‡Z †cÖv‡Uvc−vRg _v‡Kbv e‡j Giv g„Z| G †Kvl¸‡jv AvKvi 
I AvK…wZ‡Z wewfbœiKg n‡Z cv‡i| mvaviYZ Giv `yB iKg, †hgb- i) †¯‹−‡ibKvBgv Zš‘ I ii) †¯‹−wiW ev 
†¯‹−‡ivwUK †Kvl|  
i) †¯‹−‡ibKvBgv Zš‘ (Sclerenchyma Fibre) t G 
†Kvl¸‡jv †`L‡Z Zš‘i gZ mi“, j¤^v, `ycÖvš— m~uPv‡jv, †Kvl 
cÖvPxi AZ¨š— cyi“, k³ I `„p| G‡`i cÖvPx‡i K‚c _v‡K, 
†¯‹−‡ibKvBgv Zš‘ `yiKg- Kvój ZšÊ (wood fibre) I 
ev÷Zš‘ (bast fibre)| Kvój Zš‘ RvB‡j‡g _v‡K Ges 
G‡`i †Kvl cÖvPx‡i mcvo K‚c _v‡K Ges ev÷ Zš‘ †d¬v‡q‡g 
_v‡K Ges G‡`i †KvlcÖvPx‡i mij K‚c _v‡K| cuv‡Ui Avuk 
ev÷ Zš‘i D`vniY| 
ii) †¯‹−wiW (Slereids) t G †Kvl¸‡jv mvaviYZ †MvjvKvi| 
†Kvb †Kvb mgq j¤^v‡U `ÛvKvi A_ev Amg AvK…wZi n‡Z 
cv‡i| †Kvl cÖvPxi wjMwbbhy³ Ges AZ¨š— ¯’‚j Ges jy‡gb 
AZ¨š— †QvU| †Kvb †Kvb †¶‡Î kvLvwš^Z| big wUmy¨‡Z 
†¯‹−ivBW _vK‡j Zv‡K †¯‹−wiW †Kvl ejv nq| G‡K †÷vb 
†Kvl I ejv nq| bvmcvwZ, Av‡cj, †cqviv, m‡d`v BZ¨vw`i 
exRZ¡‡K I mycvix‡Z †¯‹−wiW _v‡K| (G Kvi‡Y LvIqvi mgq 
LmL‡m jv‡M)| 

 

wPÎ 10.4 t †¯‹−‡ibKvBgv †Kvl 
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2| RwUj wUmy¨ (Complex tissue) 

GB wUmy¨i Avmj KvR gvwU †_‡K cvwb I A‰Re jeY cwienb K‡i cvZvq †cuŠQv‡bv Ges cvZvq †h Lv`¨ cÖ¯‘Z nq 
Zv cwienb K‡i Dw™¢` †`‡ni wewfbœ As‡k †cuŠQv‡bv| G‡`i KvR cwienb e‡j GB wUmy¨‡K cwienb wUmy¨I ejv 
nq| 

RwUj wUmy¨ `yB iK‡gi h_v- RvB‡jg I †d¬v‡qg 

(K) RvB‡jg (Xylem) 

G wUmy¨ cwienb wUmy¨¸‡”Qi Ab¨Zg Ask| fv¯‹zjvi Dw™¢‡` RvB‡jg Gi mvnv‡h¨B Lv`¨`ª‡e¨i Dcv`vb¸‡jv cvZvq 

cwievwnZ nq| DrcwË I weKv‡ki wfwË‡Z RvB‡jg `yiKg h_v (i) cÖv_wgK RvB‡jg I (ii) †m‡KÛvix RvB‡jg| 
åƒY †_‡K Dw™¢` weKv‡ki m‡½ m‡½ †cÖvK¨vgweqvg †_‡K †h RvB‡j‡gi m„wó nq Zv‡K cÖv_wgK RvB‡jg ejv nq 
Ges Dw™¢‡`i †m‡KÛvix e„w×i mgq K¨vw¤^qvg †_‡K †h RvB‡jg m„wó nq Zv‡K †m‡KÛvix RvB‡jg e‡j| cwiYZ 

Ae¯’vq Ave„ZexRx Dw™¢‡` RvB‡jg Pvi iKg †Kvl Øviv MwVZ| h_v- (i) UªvwKW (ii) UªvwKqv ev †f‡mj (iii) 

RvB‡jg c¨v‡ibKvBgv I (iv) RvB‡jg Zš‘ 

i) UªvwKW (Tracheids) 

UªvwKW Gi †Kvl¸wj mi“, j¤^v I bjvKvi| Gi Dfq cÖvš— mi“ Ges cÖ¯’ cÖvPxi euvKv ev wZh©K (oblique) Z‡e 
m~uPv‡jv bq| cwiYZ Ae¯’vq G‡`i †cÖv‡Uvc−vRg _v‡K bv e‡j Giv g„Z †Kvl| UªvwKW †Kvl¸‡jv cÖv‡š— cÖv‡š— hy³ 
n‡q _v‡K| †Kvl cÖvPxi ¯’‚j, k³ I wjMwbbhy³| †KvlcÖvPx‡ii GB ¯’‚jxKiY ejqvKvi, mwc©jvKvi, †mvcvbvKvi, 
RvwjKvKvi I K‚cvKvi n‡Z cv‡i| †Uwi‡WvdvBU I wRg‡bvmcv‡g© RvB‡j‡gi cÖavb Dcv`vb UªvwKW KviY †mLv‡b 
†f‡mj _v‡K bv| 

KvR  
1. Giv cvwb I LwbR jeY g~j †_‡K cvZvq cwienb K‡i| 
2. Dw™¢` †`n‡K `„pZv cÖ`vb K‡i| 
3. A‡bKmgq cvwb mÂq K‡i iv‡L| 

ii) UªvwKqv ev †f‡mj (Trachea or Vessel) 

UªvwKqv ev †f‡mj A¨vbwRI¯úvg© Dw™¢‡`i RvB‡jg wUmy¨i cÖavb Dcv`vb| Gi †Kvl¸wj mvaviYZ †gvUv I Lv‡Uv| 
Giv GKwUi mv‡_ AciwU hy³ n‡q Ges G‡`i cÖ¯’ cÖvPxi wejywßi d‡j j¤^v duvcv b‡ji gZ ˆZwi nq| †f‡mj 
†Kv‡li cwic~Y©Zvi mgq †cÖv‡Uvc−vRg webó n‡q hvq ZvB cwiYZ Ae¯’vq Giv g„Z †Kvl| G‡`i †Kvl cÖvPxi 
wjMwbbhy³ Ges UªvwK‡Wi gZ G`iI ejqvKvi mwc©jvKvi, RvwjKvKvi gB AvKvi I K‚cvKvi n‡Z cv‡i| bjvKvi 
UªvwKqvi MnŸ‡ii AvKv‡ii wfwË‡Z UªvwKqv `yiKg h_v- †cÖv‡UvRvB‡jg I †gUvRvB‡jg| mi“ e¨vm wewkó UªvwKqv‡K 
(Giv cÖ_‡g m„wó nq) †cÖv‡UvRvB‡jg Ges †gvUv e¨vm wewkó UªvwKqv‡K (Giv c‡i m„wó nq) †gUvRvB‡jg e‡j| 

cÖavbZ A¨vbwRI¯úv‡g© Uªv¨vwKqv _v‡K| Winteraceae, Tetracentraceae, Trochodendraceae cÖf…wZ 
A¨vbwRI¯úv‡g© U¨vwKqv †bB| †Uwi‡WvdvBU I wRg‡bv¯úv‡g© mvaviYZ UªvwKqv _v‡K bv Z‡e †Uwi‡WvdvBUvi Ges 

wRg‡bv‡¯úv‡g©i Gnetum RvB‡jg wUmy¨‡Z Uª¨wKqv _v‡K| 
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wPÎ 10.5 t wewfbœ cÖKvi cyi“Z¡mn †f‡mj †Kvl 

KvR  
1| Giv g~j †_‡K cvwb I cvwb‡Z `ªexf‚Z LwbR jeY cvZv I Ab¨vb¨ meyR As‡k cwienb K‡i| 
2| Dw™¢`‡K `„pZv cÖ`vb K‡i| 

iii) RvB‡jg c¨v‡ibKvBgv (Xylem Parenchyyma) 

RvB‡jg wUmy¨‡Z Aew¯’Z c¨v‡ibKvBgv RvZxq †Kvl¸‡jv‡K RvB‡jg c¨v‡ibKvBgv ev Kvô (wood) c¨v‡ibKvBgv 
e‡j| RvB‡jg wUmy¨‡Z GKgvÎ GB †Kvl¸wjB RxweZ| †Kvl¸wj j¤^v, †Kvl cÖvPxi cvZjv I mvaviYZ †mjy‡jvR 
Øviv MwVZ| 

KvR  
1| Lv`¨ mÂq Kiv G‡`i cÖavb KvR| 
2| cvwb I Zij Lv`¨ cwien‡b mvnvh¨ K‡i| 

iv) RvB‡jg dvBevi ev Kvô Zš‘ (Xylem Fibre or Xylem Wood Fibre) 

RvB‡j‡g Aew¯’Z †¯‹−‡ibKvBgv RvZxq †Kvl¸wj‡K RvB‡jg dvBevi ev KvôZš‘ e‡j| G‡`i †Kvl cÖvPxi cyi“, 
†Kvl¸wj j¤^v I cÖvš—fvM †PvLv| cwiYZ Ae¯’vq G‡`i †cÖv‡Uvc−vRg webó n‡q hvq ZvB Giv g„Z †Kvl| 
G‡`i cÖvPxi wjMwbbhy³ ZvB ¯’‚j| cÖvq me wØexRcÎx A¨vbwRI¯úv‡g© G‡`i cvIqv hvq| 

KvR  
1| `„pZv cÖ`vb KivB G‡`i cÖavb KvR| 
2| Giv cvZvq cvwb I Lv`¨ Dcv`vb cwien‡b mvnvh¨ K‡i| 

L. †d¬v‡qg (Phloem) 

Dw™¢‡`i cvZv I Ab¨vb¨ meyR As‡k †h Lv`¨ Drcv`b nq Zv Dw™¢‡`i Ab¨vb¨ As‡k cwienb KivB G‡`i KvR| 
†d¬v‡qg wUmy¨ wewfbœ ai‡Yi †Kvl Øviv MwVZ| h_v (i) mxfbj (ii) m½x †Kvl (iii) †d¬v‡qg c¨v‡ibKvBgv I (iv) 
†d¬v‡qg d¬vBevi ev ev÷ Zš‘| 
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i) mxfbj ev mxf †Kvl (Sieve tube or sieve cell)  

G †Kvl¸wj j¤^v, b‡ji gZ Ges cici GKB mvwi‡Z mw¾Z _v‡K| G‡`i †Kvl cÖvPxi cvZjv| †Kvl¸‡jv mRxe 
wKš‘ G‡`i g‡a¨ †Kvb wbDwK¬qvm _v‡Kbv| †Kv‡li †K›`ª¯’‡j MnŸi Ges cÖvPx‡ii w`‡K mvB‡Uvc−vR‡gi cvZjv ¯—i 
_v‡K| †Kvl¸wji cÖ¯’cÖvPx‡i ¶z`ª ¶z`ª wQ`ª _v‡K Ges wQ`ªwewkó GB cÖvPxi †`L‡Z Pvjybxi (sieve) gZ nq e‡j 
G‡K mxf †c−U (sieve plate) Ges wQ`ª¸wj‡K mxf iÜ« (sieve pore) ejv nq| cvkvcvwk Aew¯’Z `ywU mxf 
†Kv‡li †cÖv‡Uvc−vRg mxfi›`ª w`‡q ci¯ú‡ii mv‡_ hy³ _v‡K| cvZvq Drcbœ Lv`¨ Ab¨vb¨ As‡k cwienb Kiv mxf 
b‡ji cÖavb KvR| kxZKv‡j K¨v‡jvR (callose) bvgK GKcÖKvi Kv‡e©vnvB‡WªU mxf‡c−‡Ui Dci Rgv n‡q GKwU 
Av”Qv`‡bi m„wó K‡i| Gi bvg K¨vjvm c¨vW (callas pad)| G c¨vW m„wói Kvi‡Y mxf iÜ«¸wj eÜ n‡q hvq| 
ZLb Lv`¨ cwien‡bi cwigvb n«vm cvq| emš—Kv‡j K¨vjvm c¨vW `ªexf‚Z nIqv wQ`ª¸wj Avevi m¤ú~Y©fv‡e Db¥y³ 
nq Ges mxf b‡ji wfZi w`‡q Lv`¨ cwienb ¯^vfvweK nq| A¨vbwRI¯úvg© Dw™¢‡`i †d¬v‡q‡g mxfbj _v‡K| 

wPÎ 10.6 t †d¬v‡qg -Gi wewfbœ †Kvl (K) j¤^‡”Q` (L) cÖ¯’‡”Q` 

KvR  
1| meyR As‡k cÖ¯‘ZK…Z Lv`¨ Dw™¢‡`i wewfbœ As‡k cwienb Kiv| 
2| cÖ‡qvR‡b Giv Lv`¨ mÂq K‡i| 

ii) m½x‡Kvl (Companion cells) 

mxfb‡ji mv‡_ c¨v‡ibKvBgv RvZxq mRxe mi“, j¤^v bjvKvi I cvZjv †Kvl cÖvPxi wewkó †h †Kvl _v‡K Zv‡K 
m½x †Kvl e‡j| G‡`i †KvlcÖvPxi wQ`ªhy³ mvB‡Uvc−vRg Lye Nb Ges wbDwK¬qvm eo| wQ`ª w`‡q Giv mxfb‡ji ms‡M 
ms‡hvM ¯’vcb K‡i| mxfbj Ges m½x‡Kvl GKB gvZ…‡Kvl †_‡K m„wó nq| mxfb‡j †Kvb wbDwK¬qvm bv _vKvq 
m½x‡Kv‡li wbDwK¬qvmB mxfb‡ji KvR wbqš¿b K‡i| 
K‡qKwU e¨wZµg Qvov cÖvq me A¨vbwRI¯úvg© Dw™¢‡`i †d¬v‡q‡g m½x‡Kvl _v‡K| †Uwi‡WvdvBUv I wRg‡bv¯úvg© 
Dw™¢‡`i †d¬v‡q‡g m½x‡Kvl Abycw¯’Z| 
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KvR  
1. Lv`¨ PjvP‡j mxfbj‡K mvnvh¨ K‡i| 
2. mxfb‡ji Kvh©Kjvc wbqš¿b K‡i| 
3. cÖ‡qvR‡b Lv`¨ mÂq K‡i| 

iii) †d¬v‡qg c¨v‡ibKvBgv (Phloem parenchyma) 

†d¬v‡qg wUmy¨‡Z Aew¯’Z c¨v‡ibKvBgv †Kvl¸wj‡K †d¬v‡qg c¨v‡ibKvBgv e‡j| G †Kvl¸wj mRxe| G‡`i Nb 
mvB‡Uvc−vRg I wbDwK¬qvm _v‡K| †KvlcÖvPxi cvZjv I †mjy‡jvR Øviv MwVZ| Z‡e †Kvb †Kvb †¶‡Î †Kvl cÖvPx‡i 
wjMwbb _v‡K| †d¬v‡qg c¨v‡ibKvBgvi mvB‡Uvc−vR‡g †k¦Zmvi, U¨vwbb, K¨v‡jvR, iRb BZ¨vw` c`v_© _vK‡Z cv‡i| 
mKj wØexRcÎx A¨vbwRI¯úv‡g©i †d¬v‡q‡g †d¬v‡qg c¨v‡ibKvBgv _v‡K Z‡e GKexRcÎx A¨vbwRI¯úv‡g© Giv 
Abycw¯’Z| 

KvR  
1. GivI mvgwqKfv‡e Lv`¨ mÂq I Lv`¨ cwien‡b mnvqZv K‡i| 

iv) †d¬v‡qg dvBevi ev ev÷ Zš‘ (Phloem Fibre or Bast Fibre) 

†d¬v‡q‡gi g‡a¨ Aew¯’Z †¯‹−‡ibKvBgv †Kvl‡K †d¬v‡qg dvBevi ev ev÷Zš‘ e‡j| †Kvl¸wj g„Z Ges ¯’‚j cÖvPxi 
wewkó| Gi Avuk ev÷ dvBevi| GQvov kb, wZwm, MuvRv BZ¨vw` Mv‡Qi Zš‘¸‡jvI ev÷ dvBevi| Dw™¢‡`i 
†m‡KÛvix e„w×i Rb¨ Gme dvBevi ˆZwi nq| Giv A‡bK j¤^v I cÖvPxi wewkó e‡j G‡`i evwbwR¨Kfv‡eI e¨envi 
Kiv n‡q _v‡K| A¨vbwRI¯úv‡g©i †d¬v‡q‡g †d¬v‡qg dvBevi _v‡K wKš‘ †Uwi‡WvdvBU Ges wRg‡bv¯úv‡g© Giv 
Abycw¯’Z| 

KvR  
1. Dw™¢` †`n‡K `„pZv cÖ`vb K‡i| 
2. KLbI KLbI Lv`¨ cwien‡b mnvqZv K‡i| 

3| ¶iYKvix wUmy¨ (Secretory Tissue) 
Dw™¢`‡`‡n mij I RwUj wUmy¨ QvovI we‡kl ai‡Yi KvR Kivi Rb¨ we‡kl wKQy wUmy¨ Av‡Q| †hme wUmy¨ †_‡K bvbv 
iKg Dr‡mPK, eR© c`v_© BZ¨vw` wbtm„Z nq Zv‡`i‡K ¶iYKvix wUmy¨ e‡j| ¶iYKvix wUmy¨ `yB cÖKvi- K) Ziy¶xi 
wUmy¨ I L) MÖwš’ wUmy¨| 

K) Ziy¶xi wUmy¨ (Laticiferous tissue) 
†h wUmy¨ †_‡K Zi“¶xi (latex) wbtm„Z nq Zv‡`i‡K Zi“¶xi wUmy¨ ejv nq| Zi“¶xi `y‡ai gZ GKiKg mv`v, 
njy` A_ev eY©nxb AvVv‡jv Zij c`v_©| Zi“¶x‡i †k¦Zmvi, Avwgl, Pwe©, AvVv Dr‡mPK BZ¨vw` _v‡K| 
wRg‡bv¯úv‡g©i A‡bK †Mv‡Î Ziy¶xi cvIqv hvq| Zi“¶xi wUmy¨ `yB iK‡gi h_v- i) Zi“¶xi bvjx I ii) Zi“¶xi 
†Kvl| 

i) Zi“¶xi bvjx (latex vessel) 
j¤^vjw¤^ fv‡e mvRv‡bv KZK¸wj j¤^v j¤^v †Kv‡li cÖvPxi M‡j wM‡q †h bvjxi gZ AsM m„wó nq Zv‡K Zi“¶xi bvjx 
e‡j| cÖv_wgK fvRK wUmy¨ †_‡K Gme bvjxi m„wó nq| cieZ©x‡Z Gme bvjx kvLvwš^Z nq Ges cvkvcvwk bvjxi 
kvLv¸wj wgwjZ nq Ges G‡`i ga¨ cÖvPxi webó nIqvi d‡j GKiKg bvwjKv Rv‡ji m„wó K‡i| Gme bvjx‡Z 
Zi“¶xi Rgv _v‡K| KP‚ ivevi Kjv †c‡c Dw™¢‡` Zi“¶xi bvjx _v‡K| ivevi Mv‡Qi Zi“¶xi n‡ZB evwbwR¨K 
ivevi ˆZwi nq| 

ii) Zi“¶xi †Kvl (Latex cells) 

†hme †Kvl Zi“¶xi aviY K‡i Zv‡`i Zi“¶xi †Kvl e‡j| Giv fvRK wUmy¨ †_‡K Drcbœ GKwU j¤^v †Kvl Øviv 
MwVZ| GwU kvLvwš^Z I eû wbDwK¬qvm wewkó Z‡e GUv cvkvcvwk _vK‡jI Zi“¶xi b‡ji gZ G‡K Ac‡ii mv‡_ 
wg‡j RvwjKv m„wó K‡ibv| eU, KuvVvj, AvK›`, Kiex, dwbgbmv, QvwZg cÖf…wZ Mv‡Q Zi“¶xi †Kvl _v‡K| 
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wPÎ 10.7 t Zi“¶xi wUmy¨ 1| Zi“¶xi †Kvl 2| Zi“¶xi bvjx 

L) MÖwš’ wUmy¨ (Glandular Tissue) 

GK ev GKvwaK †Kv‡li mgš^‡q MwVZ wUmy¨ †_‡K hLb †Kvb c`v_© wb:m„Z nq ZLb Zv‡K MÖwš’ wUmy¨ e‡j| 
†Kvl¸wj mRxe| G‡`i †Kv‡l mvaviYZ †Kvb MnŸi _v‡Kbv| Gme †Kvl †_‡K gay, GbRvBg, †iwRb, U¨vwbb, Mu`, 
wgDwm‡jR, †Zj, cvwb BZ¨vw` wb:m„Z nq| Gme wbtm„Z c`v‡_©i bvgvbymv‡i MÖwš’¸wj bvgI wfbœ wfbœ| 

†hgb− 
i) †iwRb MÖwš’ h_v- cvBb Mv‡Qi Kv‡Û 
ii) U¨vwbb MÖwš’ h_v- †ZuZzj I evejv Mv‡Qi Kv‡Û 
iii) Mu` MÖwš’ h_v- mwRbv, evejv Mv‡Qi Kv‡Û 
iv) wgDwm‡jR MÖwš’ h_v- Rev dzj I cvZvq, cvb cvZvq 

v) ˆZj MÖwš’- †jey, Kgjv‡jey, Kvwgbx cvZv, dzj I d‡j 
vi) gay MÖwš’- wewfbœ Mv‡Qi dzj 
vii) Dr‡mPK wbtmªvex MÖwš’-ZvgvK, Wª‡miv, Kjm Dw™¢` (cZ½f‚K) Dw™¢‡`i cvZvq 
viii) cvwb wbtmªvex MÖwš’- KPzixcvbv 

Dc‡i D‡j−wLZ wUmy¨ ¸wj QvovI †Kvb †Kvb Dw™¢‡` we‡kl ai‡Yi UªvÝwdDkb wUmy¨| Giv we‡kl GK ai‡Yi wUmy¨ 
hvi †Kvl ¸wj j¤^v, †KvlcÖvPxi †mjy‡jvRhy³ Ges wQ`ª (pit) hy³| wRg‡bv¯úvg© Dw™¢‡`i cvZvq cvIqv hvq †hgb- 
Cycas cvZv|  

KvR t Lv`¨ cwienb Kiv| 

mvims‡¶c 

♦ †h wUmy¨i †Kvl¸wj wefvR‡b A¶g Ges AvKvi I AvK…wZ I weKv‡k ¯’vwqZ¡ jvf K‡i‡Q Zv‡K ¯’vqx wUmy¨ 
e‡j| ¯’vqx wUmy¨ wZbcÖKvi t mij wUmy¨, RwUj wUmy¨ I ¶iYKvix wUmy¨ | 

♦ †h ¯’vqx wUmy¨ GKB cÖKvi †Kvl Øviv MwVZ Ges GKB Drm¯’j †_‡K Drcbœ Ges GKB ai‡Yi KvR K‡i 
Zv‡K mij wUmy¨ e‡j| AvK…wZ I cÖK…wZi Dci wfwË K‡i mij wUmy¨ wZbcÖKvi c¨v‡ibKvBgv, †Kv‡jbKvBgv 
I †¯‹−‡ibKvBgv| 

♦ †h ¯’vqx wUmy¨ GKvwaK cÖKvi †Kvl Øviv MwVZ wKš‘ GKB ¯’vb n‡Z Drcbœ Ges me¸‡jv wg‡j GKB KvR 
m¤úbœ K‡i Zv‡K RwUj wUmy¨ e‡j| RwUj wUmy¨ `yB iK‡gi t RvB‡jg I †d¬v‡qg| Dw™¢`‡`‡n †h me wUmy¨ 
†_‡K bvbviKg Zij c`v_©, Dr‡mPK, eR© c`v_© BZ¨vw` wb:m„Z nq Zv‡`i ¶iYKvix wUmy¨ e‡j| ¶iYKvix 
wUmy¨ `yB cÖKvi t Zi“¶xi wUmy¨ I MÖwš’ wUmy¨| 
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cv‡VvËi g~j¨vqb- 2 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  †KvbwU ¯’vqx wUmy¨ bq? 
 K. c¨v‡ibKvBgv  L. RvB‡jg 
 M. †Kv‡jbKvBgv  N. kxl©¯’ fvRK wUmy¨ 

2|  c¨v‡ibKvBgv wK ai‡Yi wUmy¨? 
 K. mij wUmy¨  L. Zi¶xi wUmy¨ 
 M. fvRK wUmy¨  N. RwUj wUmy¨ 

3|  RvB‡jg Gi Dcv`vb bq †KvbwU? 
 K. m½x‡Kvl  L. UªvwKW 
 M. UªvwKqv  N. DW c¨v‡ibKvBgv 

4|  RvB‡jg wK ai‡Yi wUmy¨? 
 K. fvRK wUmy¨  L. RwUj wUmy¨ 
 M. MÖwš’ wUmy¨  N. UªvÝwdDkb wUmy¨ 

5|  †d¬v‡q‡gi Dcv`vb bq †KvbwU? 
 K. m½x‡Kvl  L. †f‡mj 
 M. mxf bj  N. mxf †c−U 

6|  wØexRcÎx Dw™¢‡` cwienb wUmy¨¸‡”Qi Dcv`vb bq †KvbwU? 
 K. RvB‡jg  L. †d¬v‡qg 
 M. g¾v  N. K¨vgweqvg 

7|  cv‡Ui Avuk †Kvb RvZxq wUmy¨? 
 K. kxl©¯’ fvRK wUmy¨  L. cÖvBgvix RvB‡jg wUmy¨ 
 M. †m‡KÛvix RvB‡jg wUmy¨  N. †m‡KÛvix †d¬v‡qg wUmy¨ 

8|  cwiYZ †Kvb †Kvl¸wj g„Z? 
 K. m½x‡Kvl  L. K¨vgweqvg  
 M. †¯‹−‡ibKvBgv  N. DW c¨v‡ibKvBgv 

9|  Dw™¢‡`i cvwb I LwbR jeY cwienb K‡i †Kvb wUmy¨? 
 K. †¯‹−‡ibKvBgv  L. †d¬v‡qg  
 M. fvRK wUmy¨  N. RvB‡jg 

10|  Dw™¢‡`i cvZvq ˆZwi Lv`¨ cwienb K‡i †Kvb wUmy¨? 
 K. c¨v‡ibKvBgv  L. K¨vgweqvg 
 M. †d¬v‡qg  N. †f‡mj 
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cvV- 3 t wUmy¨Zš¿ (Tissue System) 

GB cvV Aa¨qb †k‡l Avcwb 
♦ wUmy¨Zš¿ Kv‡K e‡j ej‡Z cvi‡eb| 
♦ GwcWvwg©m -Gi Ae¯’vb ˆewkó¨ I KvR eY©bv Ki‡Z cvi‡eb| 
♦ MÖvDÛ wUmy¨i Ae¯’vb, ˆewkó¨ I KvR D‡j−L Ki‡Z cvi‡eb| 
♦ fv¯‹zjvi wUmy¨i Ae¯’vb, ˆewkó¨ I KvR e¨vL¨v Ki‡Z cvi‡eb| 

D”P †kªYxi Dw™¢‡` wewfbœ ai‡bi KvR Kivi Rb¨ wewfbœ ai‡bi wUmy¨ _v‡K| Dw™¢` A‡½i †h †Kvb ¯’v‡b hw` GK ev 
GKvwaK wUmy¨ mg~n GKB ai‡bi KvR m¤úbœ K‡i Z‡e Zv‡K wUmy¨Zš¿ e‡j|  
D”P †kªYxi Dw™¢‡` GK ev GKvwaK iK‡gi wUmy¨ Øviv MwVZ wZbai‡bi wUmy¨Zš¿ †`Lv hvq| Giv mvaviYZ wZb 
ai‡bi h_v (1) Z¡Kxq wUmy¨Zš¿ (2) wfwË wUmy¨Zš¿ I (3) cwienb wUmy¨Zš¿| 
Gme wewfbœ cÖKvi wUmy¨Zš¿ m¤ú‡K© wb‡P eY©bv Kiv n‡jv| 

1| Z¡Kxq wUmy¨Zš¿ (Epidermal Tissue System) 

cÖv_wgK fvRK wUmy¨ †_‡K GB wUmy¨Z‡š¿i DrcwË| Dw™¢‡`i KvÛ, kvLv-cÖkvLv g~j, cvZv BZ¨vw`i Z¡‡K GB 
wUmy¨Zš¿ †`Lv hvq| Dw™¢` †`‡ni wewfbœ A‡½i evB‡ii Z¡K, Z¡Kxq Dce„w× e¯¿ BZ¨vw` Øviv †h wUmy¨Zš¿ MwVZ nq 
Zv‡K Z¡Kxq wUmy¨Zš¿ ev GwcWg©vj wUmy¨ wm‡÷g e‡j| AwaKvsk †¶‡Î Z¡Kxq wUmy¨Zš¿ GK ¯—i †Kvl Øviv MwVZ| 
wKš‘ eU, ivevi Mv‡Qi Kv‡Ûi Z¡K, AwK©‡Wi g~jZ¡K GKvwaK †Kvl¯—i Øviv MwVZ| KvÛ I cvZvi Z¡K‡K GwcWvwg©m 

(epidermis) Ges g~jZ¡K‡K Gwc‡e−gv (epiblema) e‡j| Z¡Kxq wUmy¨Z‡š¿i Ask¸wji eY©bv †`Iqv n‡jv| 

K) Z¡K (Epidermis) 

Dw™¢` †`‡ni mePvB‡Z evB‡ii ¯—i‡K Z¡K ejv nq| kxl©¯’ fvRK wUmy¨ †_‡K Z¡‡Ki m„wó nq| AwaKvsk Dw™¢‡`i 
Z¡K GKmvwi c¨v‡ibKvBgv RvZxq †Kvl Øviv MwVZ| †Kvl¸wj AvqZvKvi I Nb mwbœ‡ewkZ| G‡`i †Kv‡l Aí 
cwigvb mvB‡Uvc−vRg, GKwU wbDwK¬qvm I eo MnŸi _v‡K| †Kvl¸wj cvkvcvwk Ae¯’vb K‡i Ges G‡`i g‡a¨ †Kvb 
Avš—‡Kvlxq duvK _v‡K bv| Gme †Kv‡l mvaviYZ †K¬v‡ivc−v÷ _v‡K bv Z‡e RjR Dw™¢‡` c−vw÷W _v‡K| †KvlcÖvPxi 
†mjy‡jvR Øviv MwVZ| †Kv‡li wfZ‡ii I cvk¦© cÖvPxi cvZjv _v‡K Z‡e evB‡ii w`‡Ki cÖvPx‡i wKDwUb, bvgK 
c`v_© Rgv n‡q cÖvPxi cyi“ nq| GB ¯—i‡K wKDwUK&j& ejv nq| wKDwUb Qvov †cKwUb, wjMwbb, my‡ewib, wmwjKv 
c`v_© †Kv‡li evB‡ii cÖvPx‡i Rgv n‡q cÖvPx‡i AveiY m„wó Ki‡Z cv‡i| KvÛ Qvov cvZv, dzj I d‡j G AveiY 
Awew”Qbœ| wKš‘ Kv‡Ûi Z¡K KwP Ae¯’vq Awew”Qbœ n‡jI cwiYZ Dw™¢‡` †m‡KÛvix e„w×i mgq ¯’v‡b ¯’v‡b †jw›U‡mj 
m„wói Kvi‡Y Z¡K wew”Qbœ n‡q c‡o| 

KvR 
1. Dw™¢‡`i Af¨š—ixb wUmy¨‡K evB‡ii AvNvZ I Ab¨vb¨ cÖwZK‚j Ae¯’v AZ¨waK Zvc, VvÛv, AYyRx‡ei Avµgb 

†_‡K i¶v K‡i| 
2. Z¡‡Ki wKDwUb, wmwjKv, †gvg _vKvi Kvi‡Y cÖ‡¯^`‡bi nvi Kgvq| 
3. Z¡‡Ki †÷vgvUv I †jw›U‡mj w`‡q M¨v‡mi Av`vb cÖ`vb K‡i| 
4. eû¯—ix Z¡K cvwb mÂq K‡i _v‡K| 
5. Z¡‡K Aew¯’Z †K¬v‡ivc−v÷ wewkó i¶x‡Kvl Lv`¨ cÖ¯‘Z K‡i| 
6. Z¡‡Ki Dce„w×mg~n AvÍi¶vg~jK KvR K‡i| 
7. g~jZ¡K Øviv Dw™¢` cvwb I LwbRjeY †kvlY K‡i| 

2| Z¡Kxq Dce„w× (Epidermal outgrowith) 
Z¡K †_‡K †hme Dce„w×i m„wó nq Zv‡`i Z¡Kxq Dce„w× ejv nq| Dw™¢‡`i wewfbœ Ask †hgb g~j, KvÛ, cvZv, 
Mf©gyÛ, exR, †_‡K Gme Dce„w× m„wó nq| Giv Dw™¢‡` wewfbœ ai‡Yi KvR K‡i _v‡K| wb‡P G‡`i eY©bv †`Iqv 
n‡jv- 
 



GBPGmwm †cÖvMÖvg 

BDwbU `k 218 

K) †ivg ev UªvB‡Kvg (Trichome) 

Giv GK‡Kvlx ev eû‡Kvlx, mij ev ¸”QvKvi Ges wewfbœ AvKvi I AvK…wZi n‡Z cv‡i| g~j †_‡K A‡bK g~j‡ivg 
m„wó n‡Z cv‡i| g~j‡ivg DrcwËi mgq g~jZ¡‡Ki †Kv‡li evB‡ii cÖvPxi b‡ji gZ j¤^v nq| g~j‡ivg g~j Z¡‡Ki 
†Kv‡li ewa©Z Ask Ges memgq GK‡Kvlx Ges G‡`i cÖvPxi Lye cvZjv, big Ges memgq wKDwUKj ewR©Z| 
A‡bK Mv‡Qi Kv‡Û Ges cvZvq †ivg †`Lv hvq Ges Giv GK‡Kvlx ev eû‡Kvlx n‡Z cv‡i Ges kvLvnxb A_ev 
kvLvhy³ n‡Z cv‡i| KvÛ †ivg mvaviYZ wKDwUbhy³ A_ev wjMwbb hy³| †ivg MÖwš’hy³ n‡Z cv‡i Ges A‡bKmgq 
†ek RwUj nq|  

KvR 
1. g~j‡ivg gvwU †_‡K cvwb I LwbR jeY †kvlY K‡i| 
2. Kv‡Ûi Z¡Kxq †ivg Af¨š—ixb wUmy¨‡K cÖwZK‚j Ae¯’v †_‡K i¶v K‡i| 
3. KvÛ †ivg AvVv, Mu`, welv³ c`v_© wbtm„Z K‡i Dw™¢`‡K wewfbœ cÖvYxi Avµgb †_‡K i¶v K‡i| 
4. Mf©gy‡Û Aew¯’Z †ivg civMvq‡Yi mgq civM‡iYy AvUKv‡Z mvnvh¨ K‡i| 
5. exRZ¡‡Ki †ivg dj I ex‡Ri wemi‡Y mnvqZv K‡i| 
6. KLbI KLbI cvwb mÂq K‡i| 

L) ké (Scales) t Giv cvZjv wSj−x m`„k we‡kl GK ai‡Yi UªvB‡Kvg| Giv Dw™¢‡` cÖ‡¯^`‡bi nvi Kgvq| 

M) _wj (Bladder) t KLbI KLbI Z¡Kxq †Kvl¸‡jv cvwb avi‡bi Rb¨ cÖk¯— n‡q _wji gZ AvKvi avib K‡i| 
Giv cvwb mÂq K‡i| 

N) †Kv‡jUvim (Colleters) t Giv we‡kl ai‡bi eû‡Kvlx, e„š— I g¯—Kwewkó UªvB‡Kvg| Gi MÖwš’ †_‡K GKcÖKvi 
AvVv‡jv c`v_© †ei nq Ges cÖvYxi Avµgb †_‡K Dw™¢`‡K i¶v K‡i| 

O) K›UK (Spines) t Z¡K †_‡K Drcbœ m~uPv‡jv I k³ Dce„w×‡K K›UK e‡j| Giv wewfbœ cÖvYxi Avµgb †_‡K 
Dw™¢`‡K i¶v K‡i Ges ev®ú‡gvPb Gi †¶Î Kgvq| 

P) c¨vwcjv (Papilla) t Z¡K †_‡K Drcbœ Dce„w× Z‡e Giv m~uPv‡jv ev k³ bq eis A‡¶vK…Z big| Giv wKQy 
cvwb avib K‡i Ges AwZwi³ ev®ú †gvP‡bi mgq Z¡‡Ki ï®‹Zv n«vm K‡i| 

 

wPÎ 10.8 t wewfbœ cÖKvi †ivg  

3| Z¡Kxq iÜ« (Epidermal Openings) 

mvaviYZ Dw™¢‡`i cvZv I KwP KvÛ, dz‡ji e„wZ, KuvPv I meyR d‡ji Z¡‡Ki Dci wKQy wKQy iÜ« ev wQ`ª †`Lv hvq| 
G¸wj `yiK‡gi nq h_v- (K) cÎiÜ« I (L) cvwbiÜ« 
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K) cÎiÜ« (Stomata) 

Dw™¢‡`i cvZv I KwP Kv‡Ûi Z¡‡K †h wQ`ª¸wj _v‡K Zv‡`i‡K cÎiÜΩ (stomata GKeP‡b stoma) e‡j| KwP 
Kv‡Û hw`I †÷vgvUv _vK‡Z cv‡i Z‡e mvaviYZ cvZvqB †ewk _v‡K ZvB G‡`i‡K cÎiÜ« ejv nq| †ewki fvM 
Dw™¢‡` cÖwZwU wQ`ª `ywU Aa©P›`ªvK…wZi †Kvl Øviv †ewóZ _v‡K| GB `ywU †Kvl‡K i¶x‡Kvl (guard cells) e‡j| 
i¶x‡Kv‡l A‡bK †K¬v‡ivc−v÷ _v‡K| cÎi‡Ü«i wb‡P GKwU eo evqyc~Y© cÖ‡Kvô _v‡K G‡K DcZ¡KiÜ«xq cÖ‡Kvô ev 
evqyKyVix (sub-stomatal air chamber or respiratory cavity) e‡j| G cÖ‡Kv‡ôi mv‡_ Avš—:‡Kvlxq 
duv‡Ki mivmwi †hvMv‡hvM _v‡K| i¶x‡Kv‡li cv‡ki wKQy †Kvl wKQyUv iƒcvš—wiZ nq Ges Giv i¶x‡Kvl‡K mvnvh¨ 
K‡i G‡`i‡K mnKvix ev mvnvh¨Kvix †Kvl (Subsidiary cells or accessory cells) e‡j| i¶x‡Kv‡li MVb 
Ab¨vb¨ Z¡Kxq †Kvl †_‡K wfbœ| i‡Ü«i w`‡K Gi cÖvPxiwU AZ¨š— cyi“ wKš‘ wfZ‡ii w`‡Ki cÖvPxiwU cvZjv| w`‡bi 
†ejvq mv‡jvK ms‡k−l‡Yi d‡j i¶x‡Kv‡l kK©iv ˆZwi nq wKš‘ Z¡‡Ki Ab¨vb¨ †Kv‡l †K¬v‡ivc−v÷ bv _vKv‡Z †mLv‡b 
kK©iv ˆZwi nq bv d‡j Av‡kcv‡ki Ab¨vb¨ †Kvl A‡c¶v i¶x‡Kv‡li im †ewk NbZ¡ m¤úbœ nq Ges cvk¦©¯’ †Kvl 
†_‡K Aš—tAwfmªeb cÖwµqvq cvwb †kvlY K‡i ùxZ nq| GB ùxwZi Kvi‡b †Kvl cÖvPx‡i †ekx Pvc c‡o Ges Zvi 
Uv‡b cvZjv cÖvPxiwU wKQyUv †eu‡K hvq d‡j i‡Ü«i gyL Ly‡j hvq| Avevi ivwÎ‡ejv hLb mv‡jvK ms‡k−l‡Y kK©iv 
Drcv`b eÜ n‡q hvq ZLb i¶x‡Kv‡li †Kvli‡mi NbZ¡ K‡g hvq Ges ewntAwfmªeb cÖwµqvq cvwb †Q‡o †`q d‡j 
i¶x‡Kvl k−_ (flaccid) n‡q c‡o| Gi d‡j †Kvl cÖvPxi wkw_j n‡q c~‡e©i Ae¯’vq wd‡i Av‡m Ges i‡Ü«i cwigvb 
Kg‡Z Kg‡Z GKmgq G‡Kev‡i eÜ n‡q hvq| Gfv‡eB w`‡bi †ejvq cÎiÜ« †Lv‡j Ges iv‡Z eÜ nq|  

welgc„ô cvZvq (dorsiventral) †ekxi fvM wbæZ¡‡K Ges mgwØc„ô cvZvq wb¤^ZK I Da©Z¡K Dfq w`‡KB 
†÷vgvUv _v‡K| Avevi gi“Dw™¢‡`i Z_v ï®‹ cwi‡e‡ki Dw™¢‡` cÎiÜ« Lv‡`i wfZ‡ii KZK¸wj cvwbMÖvnx †ivg Øviv 
cwi‡ewóZ _v‡K| G‡`i‡K jy°vwqZ cÎiÜ« (sunken stomata) e‡j| 

KvR  
1. Dw™¢‡`i mv‡jvKms‡k−l‡Yi mgq cÎi‡Ü«i wfZi w`‡q Kve©b WvB A·vBW cÖ‡ek K‡i I Aw·‡Rb wbM©Z nq| 
2. k¦m‡bi mgq cÎi‡Ü«i wfZi w`‡q evqy n‡Z Aw·‡Rb cÖ‡ek K‡i I Kve©bWvB A·vBW wbM©Z nq| 
3. g~j †_‡K msM„nxZ AwZwi³ cvwb cÖ‡¯^`b cÖwµqvq i‡Ü«i wfZi w`‡q ev®úvKv‡i †ei nq| 
4. jyKvwqZ cÎiÜ« cÖ‡¯^`‡bi nvi n«vm K‡i| 
5. i¶x‡Kvl Lv`¨ cÖ¯‘Z K‡i I cÎiÜ« †Lvjv I eÜ nIqv wbqš¿b K‡i| 

wPÎ 10.9 t Z¡Kxq wUmy¨Z‡š¿ K‡qKwU †÷vgvUv 
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cvwbiÜª (Water Stomata) 

RjR Dw™¢‡` fvmgvb cvZvi Dc‡ii wc‡V cÎiÜ« A‡c¶v eo wKQy iÜ« _v‡K| G¸‡jvB cvwbiÜ«| G‡`i iÜ« memgq 
†Lvjv _v‡K| RjR Dw™¢‡`i †`‡ni AwZwi³ cvwb Zij AvKv‡i †ei K‡i †`qvB G‡`i KvR| 

2| wfwË wUmy¨Zš¿ (Ground Tissue System)  

GwU kxl©¯’ fvRK wUmy¨i †cwi‡e−g I AwaKvsk †c−‡ivg n‡Z Drcbœ nq| Dw™¢‡`i g~j, KvÛ I cvZvi AwaKvsk Ask 
GB wUmy¨Z‡š¿i Aš—M©Z| mvaviYZ Giv c¨v‡ibKvBgv wUmy¨ w`‡q MwVZ Z‡e A‡bK mgq Gi mv‡_ †Kv‡jbKvBgv, 
†¯‹−‡ibKvBgv wgwjZfv‡e G Zš¿ MVb K‡i| Lv`¨ mÂq, Lv`¨ ˆZwi Ges `„pZv cÖ`vb Kiv GB wUmy¨Z‡š¿i KvR| 
GKexRcÎx Dw™¢‡` KvÛ Z¡‡Ki wbP †_‡K Avi¤¢ K‡i fv¯‹zjvi evÛj e¨ZxZ †K›`ª ch©š— mKj Ask GB wUmy¨Zš¿ 
Øviv MwVZ| cvZvq G Zš¿ ïaygvÎ c¨v‡ibKvBgv Øviv MwVZ Ges G‡K †g‡mvwdj e‡j| me fv¯‹zjvi Dw™¢‡`i g~j 
Ges wØexRcÎx A¨vbwRI¯úv‡g©i Kv‡Û GB wUmy¨Zš¿‡K ewntw÷jxq AÂj I Aš—w÷jxq AÂ‡j fvM Kiv nq| 
Dw™¢‡`i g~j I Kv‡Ûi cwiPµ †_‡K ïi“ K‡i cwienb wUmy¨ ¸”Qmn †K›`ª ch©š— we¯—…Z Ask‡K w÷jx e‡j| 

1| ewntw÷jxq AÂj (Extra-stelar region) 

Z¡K Gi wbP †_‡K ïi“ K‡i cwiP‡µi evB‡ii AÂj‡K ewntw÷jxq AÂj e‡j| G AÂj wbæwjwLZ Ask¸wj wb‡q 
MwVZ| 

K) AatZ¡K (Hypodermis) t Z¡‡Ki wfZi GK ev GKvwaK †Kvl¯—i Øviv AatZ¡K MwVZ| GKexR cÎx Dw™¢‡` 
AatZ¡K †¯‹−‡ibKvBgv †Kvl Ges wØexRcÎx Dw™¢‡` †Kv‡jbKvBgv †Kvl Øviv MwVZ| g~‡j †Kvb AatZ¡K _v‡K bv| 
 

KvR t 1| KvÛ‡K `„pZv cÖ`vb Kiv Ges wfZ‡ii Ask‡K i¶v Kiv Gi cÖavb KvR| 
 2| †Kv‡jbKvBgv †Kvl †K¬v‡ivc−v÷hy³ n‡j Lv`¨ ˆZix K‡i| 

L) mvaviY K‡U©· (General Cortex) 

AatZ¡‡Ki ci n‡Z †cwimvBKj Gi evB‡ii ¯—i ch©š— AskwU n‡”Q K‡U©·| Giv mvaviYZ †MvjvKvi ev 
eûf‚RvK…wZ c¨v‡ibKvBgv RvZxq †Kvl Øviv MwVZ Ges eû¯—i wewkó Ges Avš—t‡Kvlxq duvK hy³| KLbI KLbI 
G‡`i †Kv‡l †K¬vivc−v÷ _v‡K| 

KvR 
1| Lv`¨ mÂq Kiv Gi cÖavb KvR 
2| †K¬v‡ivc−v÷hy³ †Kvl Lv`¨ ˆZwi K‡i 

M) Aš—tZ¡K (Endodermis) 

K‡U©· Gi me‡P‡q wfZ‡ii ¯—i ev w÷jxi evB‡ei ¯—i n‡”Q Aš—tZ¡K| GK mvwi Nb mwbœweó, Avš—t‡Kvlxq 
duvKwenxb, wccvK…wZ (barrel shaped) †Kvl Øviv MwVZ| †Kvl¸wji wfZ‡ii j¤^v I cvk¦©¯’ cÖvPx‡i my‡ewib Rgv 
nIqvi d‡j ¯’‚j nq Ges wdZvi gZ †`Lvq| G Av¯—ib‡K K¨vm‡cwiqvb wdZv (casparian strip) e‡j| GB Av¯—
i‡b cÖPzi †k¦Zmvi `vbv _v‡K e‡j G‡K †k¦Zmvi AveiY (starch sheath)I ejv n‡q _v‡K| Aš—tZ¡K Gi 
KZK¸wj †Kvl AvKv‡i †QvU Ges Zv‡`i †Kvl cÖvPxi cvZjv GB †Kvl¸wj‡K c¨v‡mR †Kvl (passage cell) 
e‡j| 

KvR 
1. Aš—tZK w÷jxi wUmy¨ mg~n‡K i¶v K‡i| 
2. c¨v‡mR †Kv‡li gva¨‡g cvwb I im RvB‡jg wUmy¨‡Z cÖ‡ek K‡i| 
3. Aš—tZK w`‡q g~jPvc wbqwš¿Z nq| 
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2| Aš—tw÷jxq AÂj (Intra-stelar region) 

g~j I Kv‡Ûi cwiPµ †_‡K ïi“ K‡i †K›`ª ch©š— AÂj‡K Aš—tw÷jxq AÂj ejv nq| G AÂ‡j wbæwjwLZ 
Ask¸wj Av‡Q| h_v- 

K) cwiPµ ev †cwimvBK&j& (Pericycle) 
Aš—tZ¡‡Ki wfZ‡i PµvKv‡i †h GK ev GKvwaK †Kvl¯—i _v‡K Zv‡K cwiPµ e‡j| GwU cwienb wUmy¨¸”Q‡K †X‡K 
iv‡L| Giv mvaviYZ c¨v‡ibKvBgv †Kvl Øviv MwVZ Z‡e †Kvb †Kvb †¶‡Î AvswkKfv‡e ev m¤ú~b©fv‡e 
†¯‹−‡ibKvBgv †Kvl Øviv MwVZ| g~‡j mvaviYZ Giv GK¯—i wewkó n‡q _v‡K| RjR Dw™¢‡`i g~‡j cwiPµ _v‡K bv| 
wKQy wKQy Dw™¢‡`i Kv‡Û cwiP‡µi AskwU cwienb wUmy¨¸‡”Qi wVK Dc‡i Ae¯’vb K‡i G‡`i‡K evÛ&j& Uzwc ev evÛ&j& 
K¨vc (bundle cap) ejv nq| 

KvR 
1. Lv`¨ mÂq K‡i| 
2. Dw™¢` †`n‡K `„pZv cÖ`vb K‡i| 
3. g~‡ji cwiPµ †_‡K cvk¦©xq g~j Drcbœ nq| 
4. cwiPµ †_‡K †m‡KÛvix fvRK wUmy¨i DrcwË nq| 

L) g¾v (Pith) 

cwienb wUmy¨¸”Q w`‡q cwi‡ewóZ g~j ev Kv‡Ûi †K›`ª¯’‡ji Ask‡K g¾v e‡j| g¾v mvaviYZ c¨v‡ibKvBgv wUmy¨ 
w`‡q MwVZ nq| G‡`i g‡a¨ Avš—t‡Kvlxq duvK _v‡K| †Kvb †Kvb mgq g¾v †¯‹−‡ibKvBgv †Kvl ØvivI MwVZ n‡Z 
cv‡i| 

KvR 
1. Lv`¨ mÂqB g¾vi cÖavb KvR| 
2. †¯−‹‡ibKvBgv Øviv g¾v MwVZ n‡j KvÛ‡K `„pZv cÖ`vb K‡i| 

M) g¾viwk¥ (Medullary Pith Rays) 

`ywU cwienb wUmy¨¸‡”Qi ga¨eZ©x ¯’v‡b c¨v‡ibKvBgv †Kvl Øviv MwVZ wUmy¨‡K g¾viwk¥ e‡j| 

KvR 
Lv`¨ cwienb I Lv`¨ mÂq Kiv Gi cÖavb KvR| 

3| cwienb wUmy¨Zš… (Vascular Tissue System) 

cwienb wUmy¨ A_©vr RvB‡jg I †d¬v‡qg Gi mgš^‡q MwVZ wUmy¨Zš¿‡K cwienb wUmy¨Zš¿ e‡j| mg¯— fv¯‹zjvi 
Dw™¢‡`i I cvZvi wkiv Dcwkivq GB wUmy¨Zš¿ _v‡K| GB wUmy¨Zš¿ Lv‡`¨i Dcv`vb I ˆZwi Lv`¨ cwienb K‡i e‡j 
G‡K cwienb wUmy¨Zš¿I (conducting tissue systems) ejv nq| wØexRcÎx Dw™¢‡`i Kv‡Û GK ev GKvwaK 
fv¯‹zjvi evÛj e„ËvKv‡i mw¾Z _v‡K Ges RvB‡jg I †d¬v‡q‡gi gv‡S K¨vgweqvg _v‡K| GKexRcÎx Dw™¢‡`i 
Kv‡Û fv¯‹zjvi evÛj¸wj e„ËvKv‡i _v‡K bv Giv K‡U©‡·i g‡a¨ wew¶ßfv‡e Qov‡bv _v‡K| Kv‡Û RvB‡jg I †d¬v‡qg 
wUmy¨ GKB e¨vmv‡a© †_‡K GKwU evÛj m„wó K‡i wKš‘ g~‡j RvB‡jg Ges †d¬v‡qg c„_K c„_K evÛ&j& m„wó K‡i| 

KvR 
1. Dw™¢‡`i g~j n‡Z  cvwb, LwbR jeY cvZvq cwienb Kiv| 
2. cvZvq ˆZwi Lv`¨ Dw™¢‡`i wewfbœ As‡k cwienb Kiv| 
3. Dw™¢`‡K `„pZv cÖ`vb Kiv| 
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fv¯‹zjvi evÛ‡ji (Vascular bundle) cÖKvi‡f` 

cwienb wUmy¨ ev fv¯‹zjvi evÛ‡ji g‡a¨ RvB‡jg I †d¬v‡qg wewfbœfv‡e Ae¯’vb K‡i| G‡`i Ae¯’vb -Gi Dci 
wfwË K‡i fv¯‹zjvi evÛ&j&‡K wZbfv‡M fvM Kiv nq- 1) mshy³ 2) Aixq I 3) †Kw›`ªK 

1| mshy³ (Conjoint) t RvB‡jg I †d¬v‡qg GKB e¨vmv‡a© Ae¯’vb Ki‡j †mB evÛj‡K mshy³ fv¯‹zjvi evÛ&j& 
e‡j| mshy³ evÛj Avevi `yB iKg- K) mgcvk¦©xq I L) mgwØcvk¦©xq 

K) mgcvk¦©xq (Collateral) t †h mshy³ fv¯‹zjvi evÛ‡j RvB‡jg I †d¬v‡qg GKB e¨vmv‡a© Ae¯’vb K‡i Zv‡K 

mshy³ mgcvk¦©xq fv¯‹zjvi evÛj e‡j| Kv‡Ûi Dc‡ii w`‡K †d¬v‡qg I bx‡Pi w`‡K RvB‡jg _v‡K| wKš‘ cvZvq 
Dci w`‡K RvB‡jg I bx‡Pi w`‡K †d¬v‡qg _v‡K| K¨vw¤^qv‡gi Dcw¯’wZ I Abycw¯’wZi Dci wbf©i K‡i G‡`i‡K 
`yfv‡M fvM Kiv nq| 

i) gy³ mgcvk¦©xq (Open Collateral) t hLb mgcvk¦©xq RvB‡jg I †d¬v‡qg Gi gvSLv‡b K¨vgweqvg _v‡K 
Zv‡K gy³ mgcvk¦©xq fv¯‹zjvi evÛj e‡j| wØexRcÎx Dw™¢‡`i Kv‡Û GB ai‡Yi fv¯‹zjvi evÛj _v‡K| 

ii) eÜ mgcvk¦©xq (Closed Collateral) t hLb mgcvk¦©xq fv¯‹zjvi evÛj Gi RvB‡jg I †d¬v‡qg gv‡S †Kvb 
K¨vgweqvg _v‡K bv Zv‡K eÜ mgcvk¦©xq fv¯‹zjvi evÛj e‡j| GKexRcÎx Dw™¢‡`i Kv‡Û GB ai‡Yi fv¯‹zjvi evÛj 
_v‡K| 

L) mg wØ-cvk¦©xq (Bicollateral) t hLb †Kvb mshy³ fv¯‹zjvi evÛj Gi gvSLv‡b RvB‡jg _v‡K Ges Zvi Dfq 
w`‡K †d¬v‡qg Ae¯’vb K‡i Ges Dfq cv‡k RvB‡jg I †d¬v‡qg wUmy¨i gv‡S K¨vgweqvg _v‡K Zv‡K mgwØcvk¦©xq 
fv¯‹zjvi evÛj e‡j| G ai‡Yi fv¯‹zjvi evÛj G memgq K¨vgwiqvg _v‡K myZivs Giv memgq gy³| G ai‡bi 
evÛj G evB‡ii w`‡Ki †d¬v‡qg‡K ewnt‡d¬v‡qg I wfZ‡ii w`‡Ki †d¬v‡qg‡K Aš—t‡d¬v‡qg Ges evB‡ii w`‡Ki 
K¨vgweqvg‡K ewntK¨vgweqvg I wfZ‡ii w`‡Ki K¨vgweqvg‡K Aš—tK¨vgweqvg e‡j| wØexRcÎx Dw™¢` Gi g‡a¨ jvD 
I Kzgov RvZxq Mv‡Qi Kv‡Û G ai‡bi fv¯‹zjvi evÛj †`Lv hvq| 

2| Aixq (Radial) t G‡¶‡Î RvB‡jg Ges †d¬v‡qg GK‡Î GKB e¨vmv‡a© c„_K c„_K fv‡e wfbœ wfbœ evÛj m„wó 
K‡i Ges cvkvcvwk Ae¯’vb K‡i Zv‡K Aixq fv¯‹zjvi evÛj e‡j| g~‡j GiKg fv¯‹zjvi evÛj _v‡K| 

3| †Kw›`ªK (Concentric) t †h fv¯‹zjvi evÛ‡ji RvB‡jg †d¬v‡qg‡K wKsev †d¬v‡qg RvB‡jg‡K wN‡i _v‡K 
Zv‡K †Kw›`ªK fv¯‹zjvi evÛj e‡j| G ai‡bi fv¯‹zjvi evÛj memgqB eÜ nq A_©vr RvB‡jg I †d¬v‡q‡gi gv‡S 
†Kvb K¨vgweqvg _v‡K bv| mvaviYZ †Uwi‡WvdvBUv‡Z G ai‡bi fv¯‹zjvi evÛj †`Lv hvq| †Kw›`ªK fv¯‹zjvi evÛj 

`yB iKg− 

i) n¨v‡Wªv‡mbwUªK ev RvB‡jg †Kw›`ªK (Hadrocentric) G‡¶‡Î RvB‡jg †K‡›`ª _v‡K Ges †d¬v‡qg Zv‡K wN‡i 

_v‡K †hgb t Pteris, Lycopodium 

ii) †j‡Þv‡mbwUªK ev †d¬v‡qg †Kw›`ªK (Leptocentric) G †¶‡Î †d¬v‡qg †K‡›`ª _v‡K Ges RvB‡jg †d¬v‡qg‡K 

wN‡i _v‡K| †hgb t Dracaena 
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wPÎ 10.10 t wewfbœ cÖKvi fv¯‹zjvi evÛj 
 
1| mgcvk¦©xq eÜ 2| mgcvk¦©xq gy³ 3| mgwØcvk¦©xq gy³ 4| Aixq 5| n¨v‡Wªv‡mbwUªK 6| †j‡Þv‡mbwUªK| 
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mvims‡¶c 

♦ D”P‡kªYxi Dw™¢‡` †Kvb ¯’v‡b hw` GK ev GKvwaK wUmy¨mg~n GKB ai‡Yi KvR m¤úbœ K‡i Zv‡K wUmy¨Zš¿ 
e‡j| 

♦ Dw™¢‡`i KvÛ, kvLv cÖkvLv, g~j cvZv BZ¨vw`i Z¡‡K †h wUmy¨Zš¿ _v‡K Zv‡K Z¡Kxq wUmy¨Zš¿ e‡j| 
mv‡jvKms‡k−l‡Yi mgq Kve©b WvB A·vBW cÖ‡ek k¦m‡bi mgq Aw¶‡Rb Gi cÖ‡ek cÖ‡¯^`b cÖwµqvq 
ev®úvKv‡i cvwb †ei nIqv Avf¨š—ixb wUmy¨ i¶v Kiv GB wUmy¨Z‡š¿i gva¨‡g mvwaZ nq| 

♦ kxl©¯’ fvRK wUmy¨i †cwi‡e−g I †c−‡ivg n‡Z †h we‡kl wUmy¨ Drcbœ nq Zv‡K wfwË wUmy¨Zš¿ e‡j| GB 
wUmy¨Zš¿‡K `yBwU AÂ‡j fvM Kiv nq| ewnw÷jxq AÂj I Aš—w÷jxq AÂj| cwienb wUmy¨ A_©vr RvB‡jg 
I †d¬v‡qg Gi mgš^‡q MwVZ wUmy¨Zš¿‡K cwienb wUmy¨Zš¿ e‡j| 

♦ cwienb wUmy¨ ev fv¯‹zjvi evÛj wZbiKg mshy³, Aixq I †Kw›`ªK| mshy³ evÛj `yB iKg mgcvk¦©xq I 
mgwØcvk©xq| mgcvk¦©xq evÛj Avevi `yB iKg gy³ mgcvk¦©xq I eÜ mgcvk¦©xq| †K›`ªxK fv¯‹zjvi evÛj 
`yBiKg t n¨v‡Wªv‡mw›UªK I †j‡Þv‡mw›UªK| 

cv‡VvËi g~j¨vqb- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  Z¡Kxq wUmy¨Z‡š¿i KvR bq †KvbwU? 
 K. Af¨š—ixb wUmy¨‡K evB‡ii AvNvZ †_‡K i¶v Kiv| 
 L. cÖ‡¯^`‡bi nvi Kgv‡bv| 
 M. †m‡KÛvix e„w×i Rb¨ K¨vgweqvg m„wó Kiv| 
 N. †÷vgvUv I †jw›U‡mj Gi gva¨‡g M¨v‡mi Av`vb cÖ`vb Kiv| 

2|  wfwË wUmy¨‡Z †KvbwU  _v‡K bv? 
 K. †÷vgvUv  L. RvB‡jg 
 M. †d¬v‡qg  N. K¨vgweqvg 

3|  †Kv_vq gy³ mgcvk¦©xq fv¯‹zjvi evÛj cvIqv hvq? 
 K. GKexRcÎx Kv‡Û  L. wØexRcÎx Kv‡Û 
 M. GKexRcÎx g~‡j  N. wØexRcÎx g~‡j 

4|  Aixq fv¯‹zjvi evÛj †Kv_vq cvIqv hvq? 
 K. g~‡j  L. Kv‡Û 
 M. cvZvq  N. d‡j 

5|  †Kvb ai‡bi Dw™¢‡` †Kw›`ªK fv¯‹zjvi evÛj cvIqv hvq? 
 K. GKexRcÎx Dw™¢‡`i Kv‡Û  L. wØexRcÎx Dw™¢‡`i Kv‡Û 
 M. †Uwi‡WvdvBUv RvZxq Dw™¢‡`i Kv‡Û  N. GKexRcÎx Dw™¢‡`i g~‡j 
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cvV 4 t g~j, KvÛ I cvZvi cÖv_wgK Aš—M©Vb (Primary Internal Structure 

of Roots, Stems and Leaves) 

G cvV Aa¨qb †k‡l Avcwb 
♦ GKexRcÎx I wØexRcÎx Dw™¢‡`i g~j, KvÛ I cvZvi Aš—M©Vb eY©bv Ki‡Z cvi‡eb| 
♦ GKexRcÎx I wØexRcÎx Dw™¢‡`i g~‡ji cv_©K¨¸wj wjL‡Z cvi‡eb| 
♦ GKexRcÎx I wØexRcÎx Dw™¢‡`i Kv‡Ûi g‡a¨ cv_©K¨ wbiƒcb Ki‡Z cvi‡eb| 

†m‡KÛvix ea©b ïi“ nIqvi c~e© ch©š— Dw™¢‡`i g~j, KvÛ I cvZvq †h ai‡bi MVb †`Lv hvq Zv‡K cÖv_wgK MVb 

(primary structure) e‡j| 

g~‡ji Aš—M©Vb wewfbœ Dw™¢‡` wewfbœ iKg n‡jI mvaviY ˆewk‡ó¨ g~jZ GKiKg| †hgb- g~jZ¡K (epiblema), 
g~j‡ivg (root hairs), K‡U©· (cortex) I w÷wj (stele) GB †gŠwjK Ask¸wj me g~‡jB _v‡K| †cwimvBKj, 
RvB‡jg, †d¬v‡qg Gi Aixq fv¯‹zjvi evÛj Ges g¾v wb‡q w÷wj MwVZ| g~jZ¡‡Ki †Kvb †Kvb †Kvl n‡Z GK‡Kvlx 
g~j‡iv‡gi DrcwË nq|  
wØexRcÎx Dw™¢‡`i ga¨ †_‡K †Qvjvi g~j Ges m~h©gyLxi KvÛ Ges GKexRcÎx Dw™¢` †_‡K KjveZxi g~j I f‚Ævi 
Kv‡Ûi Aš—M©Vb eY©bv Kiv n‡jv| 
wØexRcÎx g~‡ji Aš—M©Vb (Internal structure of dicot root) 
†Qvjvi (Cicer arietinum) KwP g~‡ji GKwU cvZjv cÖ¯’‡”Q` AYyex¶Y hš¿ w`‡q ch©‡e¶Y Ki‡j evB‡i †_‡K 
wfZ‡ii w`‡K ch©vqµ‡g wbæwjwLZ Ask¸wj †`Lv hvq− 

1| g~jZ¡K ev Gwc‡e−gv (Epiblema) 

g~jZ¡K g~‡ji me‡P‡q evB‡ii ¯—i, g~jZ¡K GKmvwi c¨v‡ibKvBgv RvZxq cvZjv cÖvPxi wewkó †Kvl Øviv MwVZ| 
G‡`i g‡a¨ †Kvb Avš—t‡Kvlxq duvK †bB| G ¯—‡ii †Kvb †Kvb †Kv‡li evB‡ii cÖvPxi ewa©Z n‡q GK‡Kvlx g~j‡iv‡g 
cwiYZ nq| 
KvR  
1| wfZ‡ii wUmy¨¸wj‡K i¶v K‡i| 
2| g~j‡ivg cvwb I LwbR jeY †kvlY K‡i| 

2| K‡U©· (Cortex)  

Gwc‡e−gvi wfZ‡ii eû¯—i wewkó AskwU n‡”Q K‡U©·| GwU `ywU As‡k wef³| h_v t K) mvaviY K‡U©· I 
G‡ÛvWvwg©m 
K) mvaviY K‡U©· (General Cortex) t cvZjv †KvlcÖvPxi wewkó A‡bK mvwi c¨v‡ibKvBgv †Kvl Øviv G AÂj 
MwVZ| G AÂ‡ji †Kvl¸wj †MvjvKvi A_ev wW¤^vKvi Ges G‡`i g‡a¨ Avš—t‡Kvlxq duvK †`Lv hvq| 

KvR t Lv`¨ mÂq Kiv 
L) G‡ÛvWvwg©m ev Aš—tZK (Endodermis) t mvaviY K‡U©· Gi wfZ‡i GKmvwi Nb mwbœweó wccvK…wZi †Kvl 
Øviv MwVZ| G‡`i cvk¦©cÖvPx‡i K¨vmcvwiqvb wdZv _v‡K e‡j ¯’~j| G‡`i g‡a¨ †Kvb Avš—t‡Kvlxq duvK †bB Ges 
K‡qKwU c¨v‡mR †Kvl _v‡K| 
KvR  
1| mvaviY K‡U©· n‡Z cwiPµ‡K Avjv`v K‡i iv‡L| 
2| cvwbi Ges `ªexf‚Z c`v_© Gi cÖ‡ek wbqš¿Y K‡i| 

3| w÷wj ev †K›`ªPµ (Stele) t g~‡ji †K‡›`ªi w`‡K †h we¯—…Z Ask G‡ÛvWvwg©m Øviv cwi‡ewóZ 
_v‡K Zv‡K w÷wj e‡j| GwU wb‡æv³ Ask¸wj wb‡q MwVZ− 

K) cwiPµ ev †cwimvBK&j& (Pericycle) t GwU GK ¯—i wewkó GK mvwi cvZjv †Kvl cÖvPxi m¤úbœ †QvU 
c¨v‡ibKvBgv RvZxq †Kvl Øviv MwVZ|  

KvR   
1| w÷wji AveiY wnmv‡e _v‡K| 
2| Lv`¨ mÂq K‡i| 
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L) fv¯‹zjvi evÛj ev cwienb wUmy¨¸”Q (Vascular bundle) t G‡¶‡Î PviwU RvB‡jg ¸”Q I PviwU †d¬v‡qg 
¸”Q ci¯úi Aixqfv‡e A_©vr c„_K c„_K e¨vmv‡a© GKwU P‡µ mvRv‡bv _v‡K| †cÖv‡UvRvB‡jg cwiwai w`‡K Ges 
†gUvRvB‡jg †K‡›`ªi w`‡K _v‡K A_©vr RvB‡jg ewnt¯’ cÖKv‡ii| 
KvR  
1| Lv`¨ cwienb K‡i| 2| `„pZv cÖ`vb K‡i| 

M) g¾v iwk¥ ev ms‡hvRK wUmy¨ (Medullary ray or conjunctive tissue) t RvB‡jg I †d¬v‡qg ¸‡”Qi 
ga¨eZ©x ¯’‡j Aew¯’Z c¨v‡ibKvBgv †Kvl¸wjB g¾viwk¥ ev ms‡hvRK wUmy¨| 
N) g¾v ev wc_ (Pith) t c¨v‡ibKvBgv †Kvl w`‡q MwVZ g~‡ji †K›`ª¯’jwU n‡”Q g¾v| GLv‡b g¾v Lye †QvU| 

KvR 

Lv`¨ mÂq Kiv| 

wPÎ 10.11 t 1| †Qvjvi g~‡ji cÖ¯’‡”Q` (m¤ú~Y© g~‡ji †iLvwPÎ) 2| †Qvjvi g~‡ji cÖ¯’‡”Q` (AvswkK) 
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wØexRcÎx Dw™¢‡`i g~‡ji mbv³Kvix ˆewkó¨ 
1. g~jZ¡K ev Gwc‡e−gvq wKDwUK&j& †bB| 
2. g~j‡ivg GK‡Kvlx 
3. Aš—tZ¡K GKmvwi †Kvl Øviv MwVZ| 
4. K‡U©‡· AatZ¡K Abycw¯’Z| 
5. cwiPµ GKmvwi c¨v‡ibKvBgv †Kvl Øviv MwVZ| 
6. fv¯‹zjvi evÛj Aixq, mvaviYZ Gi msL¨v 2 †_‡K 6| 
7. RvB‡jg ewnt¯’| 
8. g¾v msw¶ß I A¯ú÷ ev Abycw¯’Z| 

GKexRcÎx g~‡ji Aš—M©Vb (Internal structure of monocot root) 

KjveZx (Canna indica) g~‡ji GKwU cvZjv cÖ¯’‡”Q` AYyex¶Y h‡š¿i mvnv‡h¨ ch©‡e¶Y Ki‡j cwiwa †_‡K 
†K‡›`ªi w`‡K ch©vqµ‡g wbæwjwLZ Ask¸wj †`Lv hvq| 

1| g~jZ¡K (Epiblema) t g~jZ¡K GKmvwi Nb mwbœ‡ewkZ c¨v‡ibKvBgv †Kvl Øviv MwVZ| wKQy wKQy †Kvl 
g~j‡iv‡g cwiYZ nq| G‡`i g‡a¨ †Kvb Avš—t‡Kvlxq duvK _v‡Kbv| 

KvR t  1| g~j‡ivg cvwb I LwbR jeY †kvlY K‡i| 
 2| g~jZ¡K Af¨š—ixY Ask¸wj‡K i¶v K‡i| 

2| K‡U©· (Cortex) t eû¯—i wewkó c¨v‡bKvBgv †Kvl w`‡q K‡U©· MwVZ| GwU `ywU AÂ‡j wef³− 

K) mvaviY K‡U©· (General cortex) t GwU A‡bK mvwi cvZjv cÖvPxihy³ c¨v‡ibKvBgv †Kvl Øviv MwVZ| 
G‡`i g‡a¨ A‡bK Avš—t‡Kvlxq duvK †`Lv hvq| 

KvR t Lv`¨ mÂq Kiv 

L) Aš—tZ¡K ev G‡ÛvWvwg©m (Endodermis) 

mvaviY K‡U©· Gi wfZ‡i GKmvwi wccvK…wZ †Kvl w`‡q Aš—tZ¡K MwVZ| †Kvl¸wji †KvlcÖvPxi K¨vmcvwiqvb wdZv 
_vKvq cÖ¯’ cÖvPxi ¯’‚j| Aš—tZ¡‡Ki wKQy wKQy †Kv‡li cÖvPxi Lye cvZjv| Giv c¨v‡mR †Kvl| 

KvR 
1| w÷wj AÂj‡K i¶v K‡i|  
2| c¨v‡mR †Kvl cvwb I `ªexf‚Z Lv‡`¨i cÖek wbqš¿Y K‡i| 

3| w÷wj ev †K›`ªPµ (Stele) t g~‡ji †K‡›`ªi w`‡K †h we¯—…Z Ask G‡ÛvWvwg©m Øviv cwi‡ewóZ _v‡K Zv‡K w÷wj 
ev †K›`ªPµ e‡j| GwU wb‡æv³ Ask wb‡q MwVZ− 

K) cwiPµ ev †cwimvBK&j& (Pericycle) t gvÎ GK mvwi cvZjv cÖvPxi wewkó †QvU c¨v‡ibKvBgv †Kvl Øviv 
MwVZ| †Kvl Lye Nb mwbœweó| 
KvR t cwiPµ w÷wj AÂ‡ji AveiY wnmv‡e KvR K‡i| 

L) fv¯‹zjvi evÛj (Vascular bundle) t GLv‡b RvB‡jg I †d¬v‡qg ¸‡”Qi msL¨v wØexRcÎx Dw™¢‡`i g~j 
†_‡K †ekx, mvaviYZ Q‡qi AwaK| RvB‡jg I †d¬v‡qg c„_K c„_Kfv‡e wfbœ e¨vmv‡a© mw¾Z _v‡K| RvB‡jg 
GKRvKï (exarch) A_©vr cwiwai w`‡K †cÖv‡UvRvB‡jg Ges †K‡›`ªi w`‡K †gUvRvB‡jg Aew¯’Z| 

KvR 
K) RvB‡jg wUmy¨ cvwb I LwbR jeY cwienb K‡i| 
L) †d¬v‡Ý wUmy¨ ˆZwi Lv`¨ cwienb K‡i| 
M) RvB‡jg I †d¬v‡qg mw¤§wjZfv‡e †`‡n `„pZv cÖ`vb K‡i| 

M) g¾viwk¥ ev ms‡hvRK wUmy¨ (Medullary ray or condunctive tissue) t cvZjv cÖvPxihy³ 
c¨v‡ibKvBgv RvZxq †h me †Kvl RvB‡jg I †d¬v‡qg¸”Q‡K wew”Qbœ K‡i iv‡L ZvivB g¾viwk¥| 
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KvR t Giv cwiPµ Ges g¾vvi g‡a¨ ms‡hvM mvavb K‡i| 

N) g¾v (Pith) t g~‡ji †K›`ª¯’‡j c¨v‡ibKvBgv RvZxq †Kvl Øviv MwVZ Ask‡K g¾v e‡j| Zzjbvg~jKfv‡e 
KjveZxi g~‡ji g¾v eo| g¾vi †Kvl ¸wji g‡a¨ Avš—t‡Kvlxq duvK _v‡K| 

KvR t Lv`¨ mÂq Kiv| 

wPÎ 10.12 t 1| KjveZx g~‡ji cÖ¯’‡”Q` (m¤ú~Y© g~‡ji †iLvwPÎ) 2| KjveZx g~‡ji cÖ¯’‡”Q` (AvswkK) 

GKexRcÎx Dw™¢‡`i g~‡ji mbv³Kvix ˆewkó¨  
1. g~jZ¡‡Ki evB‡i wKDwUK&j& †bB| 
2. g~jZ¡‡K GK‡Kvlx g~j‡ivg Av‡Q| 
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3. Aš—tZ¡‡Ki †Kvl¸wj wccvK…wZi|  
4. Aš—tZ¡‡Ki wKQy wKQy †Kv‡li cÖvPxi cvZjv, Giv c¨v‡mR †Kvl| 
5. cwiPµ GKmvwi c¨v‡ibKvBgv †Kvl Øviv MwVZ| 
6. fv¯‹zjvi evÛj Aixq| 
7. fv¯‹zjvi evÛj 6 Gi AwaK| 
8. RvB‡jg GKRvK©| 
9. g¾v eo Ges my¯úó| 

wØexRcÎx I GKexRcÎx Dw™¢‡`i g~‡ji Aš—M©V‡bi cv_©K¨  
wØexRcÎx g~j GKexRcÎx g~j 

1. fv¯‹zjvi evÛj Gi msL¨v mvaviYZ `yB †_‡K Pvi| 1. fv¯‹zjvi evÛj Gi msL¨v Qq ev Q‡qi †ekx| 
2. RvB‡jg MnŸi eû‡Kvb wewkó| 2. RvB‡jg MnŸi †MvjvKvi| 
3. ev÷Zš‘ ev †d¬v‡qg dvBevi _v‡K| 3. ev÷Zš‘ Abycw¯’Z| 
4. g¾v †QvU I A¯úó| 4. g¾v eo I my¯úó| 
5. cwiPµ †_‡K K¨vgweqvg I KK© K¨vgweqvg (fvRK 

wUmy¨) m„wó nq| 
5. cwiPµ †_‡K KLbI fvRK wUmy¨ m„wó nq bv| 

6. †m‡KÛvix e„w× N‡U| 6. †m‡KÛvix e„w× N‡U bv| 

wØ-exRcÎx Kv‡Ûi Aš—M©Vb (Internal Structure of Dicot Stem) 

m~h©gyLx (Sunflower) Kv‡Ûi Aš—M©Vb (Internal Structure of Sunflower stem) 
m~h©gyLx Dw™¢‡`i KwP Kv‡Ûi cÖ¯’‡”Q` AYyex¶Y h‡š¿i mvnv‡h¨ cix¶v Ki‡j cwiwa n‡Z †K›`ª ch©š— ch©vqµ‡g 
wbæwjwLZ Ask¸wj †`Lv hvq− 

1| Z¡K ev GwcWvwg©m (Epidermis) t Z¡K Kv‡Ûi me‡P‡q evB‡ii Ask| GwU GKmvwi AvqZvKvi c¨v‡ibKvBgv 
†Kvl Øviv MwVZ| Giv Nb mwbœweó Ges G‡`i g‡a¨ †Kvb Avš—‡Kvlxq duvK †bB| GB †Kvl¸wji evB‡ii cÖvPx‡i 
wKDwU‡bi GKwU cyi“ ¯—i _v‡K G‡K wKDwUKj (Cuticle) e‡j| Z¡‡K eû‡Kvlx †ivg I †÷vgvUv _v‡K| 

KvR t  1| Af¨š—ixY Ask‡K i¶v K‡i| 
 2| Z¡‡Ki wKDwUKj _vKv‡Z cvwbi AcPq n«vm K‡i| 

2| K‡U©· (Cortex)  

Z¡‡Ki wfZ‡ii As‡ki bvg K‡U©·| Z¡‡Ki bxP n‡Z †cwimvBKj Gi Dci ch©š— G AÂj we¯—…Z| K‡U©· wZbwU 
AÂ‡j wef³| 

i) AatZ¡K (Hypodermis) t GwU Z¡‡Ki bx‡P Aew¯’Z K‡U©· Gi me‡P‡q evB‡ii Ask| GwU wZb n‡Z cuvP 
mvwi †Kv‡jbKvBgv RvZxq †Kvl Øviv MwVZ| AatZ¡K Gi †Kv‡l †K¬v‡ivc−v÷ cvIqv hvq| 

KvR t  1| KvÛ‡K `„pZv cÖ`vb Kiv| 
 2| Lv`¨ cÖ¯‘Z Kiv| 

ii) mvaviY K‡U©· (General cortex) t AatZ¡‡Ki wfZ‡i K‡qK ¯—i c¨v‡ibKvBgv †Kvl w`‡q MwVZ AskwU 
mvaviY K‡U©·| †Kvl¸wj eo, cvZjv cÖvPxi wewkó Ges Avš—t‡Kvlxq duvKv wewkó| GB AÂ‡j KLbI KLbI 
†iwRb bvwjKv (resin ducts) cvIqv hvq| 

KvR t Lv`¨ mÂq K‡i| 
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iii) Aš—tZ¡K  (Endodermis) t K‡U©· Gi me©‡kl ¯—iwU n‡”Q Aš—tZ¡K| GB ¯—iwU †XD †Ljv‡bv| gvÎ GKmvwi 
wccvK…wZ Nb mwbœweó c¨v‡ibKvBgv †Kvl Øviv Aš—tZ¡K MwVZ| †Kvl¸wj‡Z cÖPzi †k¦Zmvi `vbv _v‡K| GR‡b¨ G ¯—
i‡K †k¦Zmvi AvieYxI (starch sheath) ejv nq| 

KvR t  1| Giv †k¦Zmvi mÂq K‡i| 
 2| w÷jxi AveiYx wnmv‡e KvR K‡i| 

3| w÷wj (Stele) t Aš—tZ¡‡Ki bxP n‡Z †K›`ª ch©š— mg¯— Ask‡K w÷jx e‡j| GwU K‡qKwU AÂ‡j wef³| 

i) cwiPµ ev †cwimvBKj (Pericycle)  

GwU w÷jxi evB‡ii Ask Ges AatZ¡‡Ki wVK bx‡PB Aew¯’Z| GwU eû¯—iwewkó c¨v‡ibKvBgv I †Kv‡jbKvBgv 
RvZxq †Kvl Øviv MwVZ| Gi †h Ask fv¯‹zjvi evÛj& Gi wVK Dc‡i Uzwci gZ Ae¯’vb K‡i Zv †¯‹−‡ibKvBgv †Kvl 
w`‡q MwVZ Ges G As‡k ¸”Q Uzwc (bundle cap) ev nvW©ev÷ (hard bast) e‡j| `ywU cvkvcvwk ¸”Q Uzwci 
ga¨eZ©x Ask cvZjv cÖvPxi wewkó c¨v‡ibKvBgv †Kvl Øviv MwVZ| 

KvR t `„pZv cÖ`vb K‡i I Lv`¨ mÂq K‡i| 

ii) fv¯‹zjvi evÛj (Vascular bundle)  

cwienb wUmy¨¸”Q hf fv¯‹zjvi evÛj¸wj e„ËvKv‡i mvRv‡bv _v‡K| fv¯‹zjvi evÛj Gi msL¨v A‡bK (mvaviYZ wek 
†_‡K wÎkwU)| cÖwZwU evÛj K¨vc Gi bx‡P GKwU K‡i fv¯‹zjvi evÛj Aew¯’Z| fv¯‹zjvi evÛj mshy³, mgcvk¦©xq I 
gy³| cÖwZwU evÛj wbæwjwLZ Ask wb‡q MwVZ− 

K) †d¬v‡qg (Phloem) t evÛj K¨vc Gi wVK bx‡PB G wUmy¨ Aew¯’Z| mxfbj, m½x‡Kvl I †d¬v‡qg c¨v‡ibKvBgv 
w`‡q †d¬v‡qg MwVZ| 

KvR t ˆZwi Lv`¨ cwienb K‡i| 

L) K¨vgweqvg (Cambium) t †d¬v‡qg wUmy¨i c‡iB A_©vr RvB‡jg I †d¬v‡qg Gi gvSLv‡b AvqZvKvi cvZjv 
K‡qKmvwi fvRK wUmy¨ w`‡q K¨vgweqvg MwVZ| Gi †Kvl¸wj Nbfv‡e mwbœweó| 

KvR t bZzb RvB‡jg I †d¬v‡qg wUmy¨ m„wó K‡i| 

M) RvB‡jg (Xylem) t K¨vgweqvg Gi wfZ‡ii w`‡K RvB‡jg Aew¯’Z| †f‡mj, Uª¨vwKW, RvB‡jg c¨v‡ibKvBgv 
I RvB‡jg Zš‘ w`‡q RvB‡jg wUmy¨ MwVZ| GLv‡b †cÖv‡UvRvB‡jg †K‡›`ªi w`‡K Ges †gUvRvB‡jg cwiwai w`‡K 
Aew¯’Z| 

KvR t cvwb I `ªexf‚Z Lv`¨`ªe¨ cwienb K‡i I KvÛ‡K `„pZv cÖ`vb K‡i| 

iii) g¾viwk¥ ev †gWzjvix †i (Medullary ray) t cvkvcvwk `ywU fv¯‹zjvi evÛj Gi gvSLv‡b c¨v‡ibKvBgv 
RvZxq †Kv‡li AskwU‡K g¾viwk¥ e‡j| GwU cvZjv cÖvPxiwewkó I Avš—t‡Kvlxq dvuK wewkó| †K‡›`ª g¾v I 
evB‡i cwiP‡µi c¨v‡ibKvBgv wUmy¨i mv‡_ g¾viwk¥ mshy³| 

KvR t cwiPµ I g¾vi g‡a¨ ms‡hvM i¶v K‡i| 

iv) g¾v ev wc_ (Pith) t Kv‡Ûi †K›`ª¯’‡j Aew¯’Z Ges †ek eo Ges fv¯‹zjvi evÛj Øviv cwi‡ewóZ| GwU 
cvZjv †Kvl cÖvPxihy³ I Avš—t‡Kvlxq duvKhy³ †MvjvKvi ev eûf‚¾vKvi c¨v‡ib KvBgv †Kvl Øviv MwVZ| 

KvR t Lv`¨ mÂq K‡i| 
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wPÎ 10.13t  1| m~h©gyLx Kv‡Ûi cÖ¯’‡”Q` (m¤ú~Y© Kv‡Ûi †iLvwPÎ) 
 2| m~h©gyLx Kv‡Ûi cÖ¯’‡”Q` (GKvsk) 

wØexRcÎx Kv‡Ûi Aš—M©VbMZ mbv³Kvix ˆewkó¨  
1. ewntZ¡‡K mvaviYZ eû‡Kvlx †ivg _v‡K| 
2. K‡U©·‡K ewntw÷jxq Ges Aš—tw÷jxq AÂ‡j fvM Kiv hvq| 
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3. fv¯‹zjvi evÛj e„ËvKv‡i ev GKvwaK mvwi‡Z mw¾Z| 
4. fv¯‹zjvi evÛj mshy³, gy³, mgcvk¦©xq A_ev mgwØcvk¦©xq| 
5. fv¯‹zjvi evÛj Gi msL¨v mxwgZ| 
6. fv¯‹zjvi evÛj Gi evwn‡ii w`‡K †¯‹−‡ibKvBgv Gi AveiYx _v‡K| 
7. G‡ÛvWvwg©m we`¨gvb| 
8. g¾v my¯úó| 

GKexRcÎx Kv‡Ûi Aš—M©Vb (Internal structure of monocot stem) 

GKexRcÎx Dw™¢` Kv‡Ûi cÖv_wgK Aš—M©Vb wØexRcÎx Dw™¢` Kv‡Ûi Aš—M©V‡bi †_‡K wfbœ| GLv‡b fzÆv (Zia 

mays) Kv‡Ûi (GKexRcÎx) Aš—M©Vb eY©bv Kiv n‡jv− 

fzÆv Kv‡Ûi Aš—M©Vb (Internal Structure of Maize stem) 

fzÆv Kv‡Ûi GKwU cvZjv cÖ¯’‡”Q` Abyex¶Y h‡š¿i mvnv‡h¨ cix¶v Ki‡j cwiwa †_‡K †K›`ª ch©š— wbæwjwLZ 
wUmy¨web¨vm †`Lv hvq| 

1| Z¡K (Epidermis) t GwU Kv‡Ûi me‡P‡q evB‡ii ¯—i| GKmvwi Nb mwbœweó c¨v‡ibKvBgv †Kvl w`‡q Z¡K 
MwVZ| Z¡‡K Avš—t‡Kvlxq duvK †bB I KvÛ‡ivg _v‡K bv| Z¡‡Ki †Kvl¸wji evB‡ii cÖvPxi wKDwUbhy³ nIqvq 
wKDwUKj m„wó nq| KwP Kv‡Û †÷vgvUv _vK‡Z cv‡i| 

KvR t Af¨š—ixY Askmg~n‡K i¶v K‡i| 

2| AatZ¡K ev nvB‡cvWvwg©m (Hypodermis) t GwU Z¡‡Ki wVK bx‡PB GKvwaK mvwi †¯‹−‡ibKvBgv †Kvl Øviv 
MwVZ| G‡`i g‡a¨ †Kvb Avš—t‡Kvlxq duvK _v‡K bv| 

KvR t `„pZv cÖ`vb K‡i| 

3| wfwË wUmy¨ ev MÖvDÛ wUmy¨ (Ground tissue) AatZ¡‡Ki bxP †_‡K Kv‡Ûi †K›`ª ch©š— AÂjB n‡”Q wfwË 
wUmy¨| eûmvwi cvZjv cÖvPxi wewkó Ges Avš—\‡Kvlxq duvK wewkó c¨v‡ibKvBgv †Kvl Øviv GB AÂj MwVZ| wfwË 
wUmy¨ K‡U©·, cwiPµ, g¾v I g¾viwk¥‡Z wef³ bq| 

KvR t Lv`¨ mÂq I cwienb wUmy¨¸”Q avib K‡i| 

4| cwienb wUmy¨ ¸”Q ev fv¯‹zjvi evÛj (Vascular bundle) t 
wfwË wUmy¨‡Z wew¶ßfv‡e Qov‡bv fv¯‹zjvi evÛ‡ji msL¨v A‡bK| evÛj¸wj cwiwai w`‡K AwaK msL¨K Ges †QvU 
AvK…wZi wfZ‡ii w`‡Ki evÛj¸wj AvKv‡i eo Ges G‡`i msL¨v Kg| evÛj ¸wj mshy³, mgcvk¦©xq Ges eÜ| 
GLv‡b †Kvb K¨vgweqvg †bB| cÖwZwU fv¯‹zjvi evÛj Gi Pvicv‡k †¯‹−‡ibKvBgv †Kvl w`‡q MwVZ GKwU AveiYx 
Av‡Q| G AveiYxi bvg evÛj AveiYx (bundle sheath)| fv¯‹zjvi evÛj wbæwjwLZ Dcv`vb w`‡q MwVZ− 

K) †d¬v‡qg (Phloem) t GwU RvB‡jg wUmy¨i Y Gi `ywU evûi gvSLv‡b Aew¯’Z| mxfbj I m½x‡Kvl wb‡q 
†d¬v‡qg MwVZ| G‡Z †Kvb †d¬v‡qg c¨v‡ibKvBgv _v‡K bv| 

KvR t ˆZwi Lv`¨ cwienb K‡i| 

L) RvB‡jg (Xylem) t RvB‡jg GKRvK© A_©vr †gUvRvB‡jg cwiwai w`‡K Ges †cÖv‡UvRvB‡jg †K‡›`ªi w`‡K 
_v‡K| U¨vwKW I RvB‡jg c¨v‡ibKvBgv w`‡q RvB‡jg wUmy¨ MwVZ| RvB‡jg mvaviYZ Bs‡iRx A¶i Y AvK…wZi| 
†gUvRvB‡jg 'Y' Gi `yevû‡Z Ges †cÖv‡UvRvB‡jg †j‡Ri w`‡K Aew¯’Z| A‡bKmgq RvB‡jg 'V' AvK…wZi nq| 
cwiYZ fv¯‹zjvi evÛj Gi me‡P‡q wb‡Pi †cÖv‡UvRvB‡jg bó n‡q GKwU MnŸi m„wó K‡i| G‡K †cÖv‡UvRvB‡jg 
MnŸi e‡j| 

KvR t cvwb I LwbR jeY cwienb K‡i| 

[f‚Ævi Kv‡Û †Kvb my¯úó g¾v ev g¾viwk¥ †bB] 
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wPÎ 10.14 t  1| fzÆv Kv‡Ûi cÖ¯’‡”Q` (m¤ú~Y© Kv‡Ûi †iLvwPÎ) 
 2| f‚Æv Kv‡Ûi cÖ¯’‡”Q` (GKvsk) 

wØexRcÎx I GKexRcÎx Dw™¢‡`i Kv‡Ûi cÖv_wgK Aš—M©V‡bi g‡a¨ cv_©K¨  

wØexRcÎx KvÛ GKexRcÎx KvÛ 
1. ewntZ¡‡K eû‡Kvlx †ivg _v‡K| 1. ewntZ¡‡K mvaviYZ †ivg _v‡K bv| 
2. AatZ¡K mvaviYZ †Kv‡jbKvBgv wUmy¨ w`‡q 

MwVZ| 
2. AatZ¡K †¯‹−‡ibKvBgv wUmy¨ w`‡q MwVZ| 

3. K‡U©·‡K ewntw÷jxq Ges Aš—tw÷jxq AÂ‡j 
fvM Kiv hvq| 

3. K‡U©·‡K ewntw÷jxq I Aš—w÷jxq AÂ‡j fvM 
Kiv hvq bv| 

4. ewntw÷jxq K‡U©·‡K AatZ¡K, mvaviY K‡U©· I 
Aš—tZ¡‡K wef³ Kiv hvq| 

4. AatZ¡‡Ki bxP n‡Z †K›`ª ch©š— K‡U©· ev MÖvDÛ 
wUmy¨ _v‡K Ges G‡K mvaviY K‡U©· I Aš—tZ¡‡K 
fvM Kiv hvq bv| 

5. cwiPï ev ÂcwimvBKj AvÁQ| 5. cwiPï ÂbB| 
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wØexRcÎx KvÛ GKexRcÎx KvÛ 
6. fv¯‹zjvi evÛj Gi msL¨v †gvUvgywU mxwgZ| 6. fv¯‹zjvi evÛj AmsL¨| 
7. fv¯‹zjvi evÛj¸wj PµvKv‡i mvRv‡bv _v‡K| 7. fv¯‹zjvi evÛj¸wj wfwË wUmy¨‡Z wew¶ß fv‡e 

Qov‡bv _v‡K| 
8. fv¯‹zjvi evÛj mshy³, mgcvk¦©xq I gy³ A_ev 

mgwØcvk¦©xq (KzgovKvÛ) 
8. fv¯‹zjvi evÛj mshy³, mgcvk¦©xq Ges eÜ| 

9. fv¯‹zjvi evÛj †¯‹−‡ibKvBgv †Kvl Gi AveiYx 
Øviv Ave„Z _v‡K bv| 

9. fv¯‹zjvi evÛj †¯‹−‡ibKvBgv †Kvl Gi AveiYx 
Øviv Ave„Z _v‡K| 

10. RvB‡jg j¤^vfv‡e Ae¯’vb K‡i 'V' ev 'Y' 
AvKv‡i mw¾Z _v‡K bv| 

10. RvB‡jg 'V' ev 'Y' AvK…wZi nq| 

11. fv¯‹zjvi evÛ‡j †Kvb cvwbaviK MnŸi _v‡K bv| 11. fv¯‹zjvi evÛ‡ji bx‡P cvwbaviK MnŸi _vK‡Z 
cv‡i| 

12. †d¬v‡qg c¨v‡ibKvBgv _v‡K| 12. †d¬v‡qg c¨v‡ibKvBgv _v‡K bv| 
13. g¾v iwk¥ I g¾v _v‡K| 13. MÖvDÛ wUmy¨ †_‡K g¾v, g¾v iwk¥‡K c„_K Kiv 

hvq bv| 

KvÛ I g~‡ji Aš—M©V‡bi cv_©K¨ (Difference between Internal structurel of stem and root) 

KvÛ g~j 
1. KvÛZ¡K ev GwcWvwg©m Gi evB‡i wKDwUKj 

_v‡K| 
1. g~jZ¡K ev Gwc‡e−gvi evB‡i †Kvb wKWwUKj _v‡K 

bv| 
2. KvÛ‡ivg mvaviYZ eû‡Kvlx| 2. g~j‡ivg memgq GK‡Kvlx| 
3. Kv‡Û †÷vgvUv ev †jw›U‡mj _vK‡Z cv‡i| 3. †÷vgvUv I †jw›U‡mj _v‡K bv| 
4. K‡U©· A‡c¶vK…Z †QvU| 4. K‡U©· Zzjbvg~jKfv‡e eo| 
5. AatZ¡K _v‡K| 5. AatZ¡K _v‡K bv| 
6. Aš—tZ¡K _vK‡j (GKexRcÎx Kv‡Û Abycw¯’Z) 

mvaviYZ †XD †Ljv‡bv †Kv‡li cvk¦© cÖvPxi ¯’‚j 
bq| 

6. Aš—tZ¡K _v‡K Ges e„ËvKvi| †Kv‡li cvk¦©cÖvPxi 
¯’‚j| 

7. fv¯‹zjvi evÛj mshy³| 7. fv¯‹zjvi evÛj Aixq| 
8. †gUvRvB‡jg cwiwai w`‡K Ges †cÖv‡UvRvB‡jg 

†K‡›`ªi w`‡K _v‡K| 
8. †gUvRvB‡jg †K‡›`ªi w`‡K Ges †cÖv‡UvRvB‡jg 

cwiwai w`‡K _v‡K| 
9. cwiPµ ev †cwimvBKj eû¯—ihy³ (wØexRcÎx 

Dw™¢‡`i KvÛ) A_ev Abycw¯’Z (GKexRcÎx 
Dw™¢` KvÛ) 

9. cwiPµ memgq Dcw¯’Z Ges GK ¯—ihy³| 

10. cwiPµ †¯‹−‡ib KvBgv †Kvl Øviv MwVZ| 10. cwiPµ c¨v‡ibKvBgv †Kvl Øviv MwVZ| 

cvZvi Aš—M©Vb (Internal structure of leaves) 

Dw™¢‡`i A‡¶i mv‡_ cvZvi Ae¯’vb Ges m~‡h©i Av‡jvi cÖvc¨Zvi wfwË‡Z cvZv wfbœ wfbœ n‡q _v‡K| wØexRcÎx 
Dw™¢‡`i cvZv¸wj mvaviYfv‡e Kv‡Ûi A‡¶i mv‡_ 900 †KvY K‡i Ae¯’vb K‡i e‡j G‡`i Dc‡ii c„ô bx‡Pi c„ô 
n‡Z †ekx Av‡jv cvq, d‡j cvZvi Dc‡ii Ges bx‡Pi c„‡ôi MVb wfbœ nq| G‡`i welgc„ô cvZv e‡j| 
GKexRcÎx cvZv¸wj mvaviYZ Lvovfv‡e Ae¯’vb K‡i e‡j G‡`i‡K Dc‡ii I bx‡Pi c„ô cÖvq mgvb Av‡jv cvq| 
GBme cvZvi Dc‡ii I bx‡Pi c„‡ôi MVb cÖvq GKBiKg nq| G‡`i‡K mgwØc„ô cvZv e‡j| GLv‡b GB `yai‡bi 
cvZvi cÖ¯’‡”Q` eY©bv Kiv n‡jv| 
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welgc„ô cvZvi Aš—M©Vb (Internal structure of a dorsiventral leaf) 

Avg Mangifera indica cvZvi (welgc„ô cvZv) GKwU cvZjv cÖ¯’‡”Q` AYyex¶Y h‡š¿i mvnv‡h¨ ch©‡e¶Y 

Ki‡j wbæwjwLZ Ask mg~n †`Lv hvq− 

1| DaŸ©Z¡K (Upper epidermis) t GwU GKmvwi Nb mwbœweó wccvK…wZ ¯’‚j †KvlcÖvPxi wewkó c¨v‡ibKvBgv 
†Kvl Øviv MwVZ| †Kvl¸wji g‡a¨ †Kvb Avš—t‡Kvlxq duvK _v‡K bv| DaŸ©Z¡‡Ki Dc‡i GKwU cyi“ wKDwUK&‡ji ¯—i 
_v‡K| DaŸ©Z¡‡Ki †Kv‡l †Kvb †K¬v‡ivc−v÷ _v‡K bv Ges †÷vgvUv _v‡K bv| 

KvR t Af¨š—ixY wUmy¨mg~n‡K i¶v K‡i| 

2| †g‡mvwdj (Mesophyll) t fv¯‹zjvi evÛj e¨ZxZ DaŸ©Z¡‡Ki bxP n‡Z wbæZ¡K ch©š— mKj wUmy¨B n‡”Q 
†g‡mvwdj| †g‡mvwd‡j `yai‡bi c¨v‡ibKvBgv wUmy¨ †`Lv hvq| h_v t 

i) c¨vwj‡mW c¨v‡ibKvBgv (Palisade parenchyma) t DaŸ©Z¡‡Ki bx‡P j¤^vfv‡e Aew¯’Z `yB wZb¯—i 
Nbmwbœweó c¨v‡ibKvBgv †Kvl w`‡q MwVZ| G wUmy¨‡K c¨vwj‡mW c¨v‡ibKvBgv e‡j| †Kvl¸wj‡Z cÖPzi †K¬v‡ivc−v÷ 
_v‡K| 

KvR t mv‡jvK ms‡k−lY cÖwµqvq Lv`¨ cÖ¯‘Z K‡i| 

ii) ¯úwÄ c¨v‡ibKvBgv (Spongy parenchyma) 

GwU c¨vwj‡mW c¨v‡ibKvBgvi wbP n‡Z wbæZ¡K ch©š— we¯—…Z AvjMvfv‡e mw¾Z A‡bK¸wj wW¤^vKvi ev †MvjvKvi 
c¨v‡ibKvBgv wUmy¨ Øviv MwVZ| G‡`i g‡a¨ eo eo Avš—‡Kvlxq duvK we`¨gvb| GB me †Kv‡li g‡a¨ Aí msL¨K 
†K¬v‡ivc−v÷ _v‡K| ¯úÄx c¨v‡ibKvBgvq A‡bK evqyMnŸi _v‡K| cÎi‡Ü«i †÷vgvUvi mv‡_ mivmwi hy³ e‡j 
evqyMnŸi ¸wj‡K DccÎiÜ«xq cÖ‡Kvó ev mve †÷vgvUvj †P¤^vi (sub-stomatal chamber) e‡j| 

KvR t  1| evqy MnŸi¸wj‡Z Aw·‡Rb Rgv _v‡K| 
 2| Aí cwigv‡b Lv`¨ cÖ¯‘Z K‡i| 

3| fv¯‹zjvi evÛj (Vascular bundle) t †g‡mvwdj wUmy¨i g‡a¨ fv¯‹zjvi evÛj _v‡K| cvZvi cÖwZwU wkiv 
DcwkivB n‡”Q GK GKwU fv¯‹yjvi evÛj| Giv mshy³, mgcvk¦©xq Ges eÜ| D×©Z¡‡Ki w`‡K RvB‡jg I wbæZ¡‡Ki 
w`‡K †d¬v‡qg wUmy¨ _v‡K| cÖ‡Z¨K fv¯‹zjvi evÛ‡ji Pvicv‡k c¨v‡ibKvBgv †Kv‡li GKwU AveiYx _v‡K| G‡K 
evÛj AveiYx ev evÛj kx_ e‡j| Gi †Kv‡l †Kvb †K¬v‡ivc−v÷ _v‡K bv| ga¨wkiv AÂ‡j fv¯‹zjvi evÛj Gi Dc‡i 
I bx‡P c¨v‡ibKvBgv I †Kv‡jbKvBgvi ¯—i _v‡K| 

KvR t  1|  RvB‡jg cvwb I LwbR jeY cwienb K‡i| 
 2|  †d¬v‡qg ˆZwi Lv`¨ cwienb K‡i| 
 3|  RvB‡jg I †d¬v‡qg wUmy¨i mgš^‡q MwVZ wkiv Dcwkiv¸wj cvZvi kw³ e„w× K‡i Ges cvZvi AvK…wZ 

wVK iv‡L| 

4| wbæZ¡K (Lower epidermis) t GKmvwi Nb mwbœweó c¨v‡ibKvBgv †Kvl Øviv wbæZ¡K MwVZ| wbæZ¡‡K 
AmsL¨ cÎiÜ« ev †÷vgvUv _v‡K| cÖwZwU iÜ« `ywU i¶x‡Kvl Øviv †ewóZ _v‡K| cÖwZwU cÎiÜ« ¯úÄx c¨v‡ibKvBgv 
AÂ‡j Aew¯’Z evqyMnŸ‡i Db¥y³ nq| wbæZ¡‡Ki evB‡i cvZjv wKDwUKj _v‡K| 

KvR t  1|  Af¨š—ixY wUmy¨mg~n‡K i¶v K‡i| 
 2|  ev®ú‡gvPb I M¨vm Av`vb cÖ`vb K‡i| 
 3|  i¶x‡Kv‡l †K¬v‡ivc−v÷ _vKvq Lv`¨ cÖ¯‘Z K‡i Ges iÜ« †Lvjv I eÜ nIqv wbqš¿Y K‡i| 
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wPÎ 10.15 t GKwU welgc„ô cvZvi (Avg cvZv) cÖ¯’‡”Q` (AvswkK) 

mgwØc„ô cvZvi Aš—M©Vb (Internal structure of an isobilateral leaf) 

cÖvq me GKexRcÎx Dw™¢‡`i cvZv mgwØc„ô| GLv‡b f‚Æv cvZvi Aš—M©Vb eY©bv Kiv n‡jv−  

f‚Æv cvZvi GKwU cvZjv cÖ¯’‡”Q` AYyex¶Y h‡š¿i mvnv‡h¨ ch©‡e¶Y Ki‡j wb‡æv³ Askmg~n †`Lv hvq| 

1| D×©Z¡K ev Avcvi GwcWvvwg©m (Upper epidermis) t GKmvwi Nb mwbœweó c¨v‡ibKvBgv †Kvl Øviv G ¯—i 
MwVZ| Z¡‡Ki evB‡ii w`‡K wKDwUK‡ji AveiY _v‡K| D×©Z¡‡Ki gv‡S gv‡S cÎiÜ« _v‡K| 

KvR t  1| Af¨š—ixY Ask‡K i¶v K‡i| 
 2| ev®ú‡gvPb I M¨vm Av`vb cÖ`v‡b AskMÖnY K‡i| 
 3| cÎi‡Ü«i i¶x‡Kvl Lv`¨ cÖ¯‘Z K‡i| 

2| †g‡mvwdj (Mesophyll) t wØexRcÎx Dw™¢‡`i cvZvi gZ †g‡mvwdj wUmy¨ c¨vwj‡mW ¯úÄx c¨v‡ibKvBgvq 
wef³ nq bv| GLv‡b mg¯— †g‡mvwdjB GKB ai‡Yi c¨v‡ibKvBgv Øviv MwVZ| G c¨v‡ibKvBgv wUmy¨ Nbfv‡e 
mwbœweó, wW¤^vK…wZ, ev j¤^vK…wZi †Kvl Øviv MwVZ| G‡`i gv‡S A‡bK Aš—t‡Kvlxq duvK _v‡K| †Kv‡l cÖPzi 
†K¬v‡ivc−v÷ _v‡K|  

KvR t mv‡jvK ms‡k−lY cÖwµqvq Lv`¨ cÖ¯‘Z K‡i| 

3| fv¯‹zjvi evÛj (Vascular bundle) t fv¯‹zjvi evÛj Gi msL¨v A‡bK Ges Giv eo †QvU `yB ai‡bi nq| 
Giv cvZvq mgvš—ivjfv‡e cici mw¾Z _v‡K| cÖwZwU fv¯‹zjvi evÛj mshy³, mgcvk¦©xq Ges eÜ|  RvB‡jg wUmy¨ 
D×©Z¡‡Ki w`‡K Ges †d¬v‡qg wUmy¨ wbæZ¡‡Ki w`‡K _v‡K| fv¯‹zjvi evÛj c¨v‡ibKvBgv †Kvl Øviv (evÛj kx_) 
†ewóZ _v‡K| cÖwZwU evÛ‡ji Dci I wb‡P GK¸”Q K‡i †¯‹−‡ibKvBgv †Kvl _v‡K| 
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KvR t  1|  RvB‡jg cvwb I LwbR jeY cwienb K‡i| 
 2|  †d¬v‡qg ˆZwi Lv`¨ cwienb K‡i|  
 3| cvZv‡K `„pZv cÖ`vb K‡i I AvK…wZ wVK iv‡L| 

4| wbæZ¡K (Lower epidermis) t wbæZ¡K Gi MVb D×©Z¡K Gi gZB| Z‡e Gi Z¡K A‡c¶vK…Z cyi“| 
wbæZ¡‡K cÖvq D×©Z¡K Gi mgvb msL¨K cÎiÜ« _v‡K| wbæ c„‡ô k³ †ivg I wmwjKv _v‡K| GR‡b¨ Z¡K LmL‡m 
nq| 

KvR t  1| Af¨š—ixY Ask‡K i¶v K‡i| 
 2| cÖ‡¯^`b cÖwµqvi ev®ú‡gvPb I M¨vmxq Av`vb cÖ`vb K‡i| 

wPÎ 10.16 t GKwU mgwØc„ô cvZvi (fzÆv cvZv) cÖ¯’‡”Q` (AvswkK) 

welgc„ô I mgwØc„ô cvZvi Aš—M©V‡bi cv_©K¨ 

welgc„ô cvZv mgwØc„ô cvZv 
1. D×©Z¡K I wbæZ¡‡K my¯úó cv_©K¨ Av‡Q| 1. D×© I wbæZ¡K cÖvq GKB iKg| 
2. †Kej wbæZ¡‡K cÎiÜ« _v‡K| 2. D×© I wbæ Dfq Z¡‡KB cÎiÜ« _v‡K| 
3. †g‡mvwdj wUmy¨‡K c¨vwj‡mW Ges ¯úÄx 

c¨v‡ibKvBgvq wef³ Kiv hvq| 
3. †g‡mvwdj wUmy¨‡K c¨vwj‡mW Ges ¯úÄx 

c¨v‡ibKvBgvq wef³ Kiv hvq bv| 
4. fv¯‹zjvi evÛj mvaviYZ wew¶ßfv‡e _v‡K 

(KviY wkivweb¨vm RvwjKv)| 
4. fv¯‹zjvi evÛj mgvš—ivjfv‡e GKB mvwi‡Z _v‡K 

(Kvib wkivweb¨vm mgvš—ivj)| 
5. fv¯‹zjvi evÛj Amg AvK…wZi| 5. fv¯‹zjvi evÛj cÖvq mg AvK…wZi| 
6. fv¯‹zjvi evÛj Gi AveiYx ev evÛj kx_ Gi 

†Kvl¸wj‡Z †K¬v‡ivc−v÷ _v‡K bv| 
6. fv¯‹zjvi evÛj Gi AveiYx ev evÛj kx_ Gi 

†Kv‡l mvaviYZ †K¬v‡ivc−v÷ _v‡K| 
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mvims‡¶c 

♦ †m‡KÛvix ea©b ïi“ nevi c~e© ch©š— Dw™¢‡`i g~j, KvÛ I cvZvq †h ai‡bi MVb †`Lv hvq Zv‡K cÖv_wgK 
MVb (primary structure) e‡j| 

♦ wØexRcÎx I GKexRcÎx Dw™¢` g~‡ji Aš—M©V‡b g~jZ¡K, K‡U©· I w÷wj cwijw¶Z nq| 
♦ wØexRcÎx Dw™¢` Kv‡Ûi Aš—M©V‡b Z¡K, K‡U©· I w÷wj we`¨gvb| 
♦ GKexRcÎx Dw™¢` Kv‡Ûi Aš—M©V‡b Z¡K, AatZ¡K, wfwË wUmy¨ I cwienb wUmy¨ we`¨gvb| 
♦ welgc„ô I mgwØc„ô cvZvi Aš—MV‡Y DaŸ©Z¡K, †g‡mvwdj, fv¯‹zjvi evÛj I wbæZ¡K we`¨gvb| 

cv‡VvËi g~j¨vqb- 4 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  Aixq fv¯‹zjvi gÛj †Kv_vq _v‡K? 
 K. g~‡j  L. Kv‡Û  
 M. cvZvq  N. dz‡j 

2|  mshy³, gy³, mgcvk¦©xq fv¯‹zjvi evÛj †Kv_vq _v‡K? 
 K. GKexRcÎx Dw™¢‡`i g~‡j  L. wØexRcÎx Dw™¢‡`i g~‡j 
 M. GKexRcÎx Dw™¢‡`i Kv‡Û  N. wØexRcÎx Dw™¢‡`i Kv‡Û 

3| †KvbwU w÷wji Ask? 
 K. GwcWvwg©m  L. nvB‡cvWvwg©m 
 M. G‡ÛvWvwg©m  N. fv¯‹zjvi evÛj 

4|  g~‡ji ewntZ¡K‡K wK ejv nq? 
 K. Gwc‡e−gv  L. GwcWvwg©m 
 M. †cwimvBKj&  N. K‡U©· 

5|  wØexRcÎx Dw™¢‡`i Kv‡Û mvaviYZ wK ai‡Yi †ivg _v‡K| 
 K. GK‡Kvlx  L. `yB †Kvlx 
 M. eû‡Kvlx  N. _v‡K bv 

6|  GKexRcÎx Dw™¢‡`i g~‡j fv¯‹zjvi evÛj -Gi msL¨v mvaviYZ KqwU? 
 K. GKwU  L. `yB †_‡K PviwU 
 M. Qq ev Q‡qi †ekx  N. AmsL¨ 

7|  †g‡mvwdj wUmy¨ †Kv_vq _v‡K? 
 K. g~‡j  L. Kv‡Û 
 M. cvZvq  N. dz‡j 

8|  GKexRcÎx Dw™¢‡`i fv¯‹zjvi evÛj¸wj wKfv‡e mvRv‡bv _v‡K? 
 K. GKwU e„‡Ë  L. `ywU e„‡Ë 
 M. mvwie×fv‡e  N. wew¶ßfv‡e 
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cvV- 5 t Dw™¢‡`i †m‡KÛvix e„w× t KvÛ 
GB cvV Aa¨qb †k‡l Avcwb 
♦ †m‡KÛvix e„w× wK Ges †Kv_vq nq wjL‡Z cvi‡eb| 

♦ wØexRcÎx Dw™¢‡`i †m‡KÛvix e„w× m¤ú‡K© eY©bv w`‡Z cvi‡eb| 

♦ el©ejq wK Ges wKfv‡e m„wó nq Zv ej‡Z cvi‡eb| 

♦ mvi KvV I Amvi KvV wK I Zv‡`i ¸bv¸b m¤ú‡K© ej‡Z cvi‡eb| 

♦ evKj wK, wKfv‡e m„wó nq Ges G‡`i KvR m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

♦ †jw›U‡mj wK Ges wKfv‡e m„wó nq I Gi KvR m¤ú‡K© aviYv w`‡Z cvi‡eb| 

†m‡KÛvix e„w× (Secondary Growth) 

KvÛ Ges g~‡ji kxl©¯’ fvRK wUmy¨i µgvMZ wefvRb Gi d‡j Dw™¢`‡`n j¤^vq e„w× cvq| bZzb bZzb m„ó †Kvl¸wj 
ewa©Z nq, weKwkZ nq Ges †k‡l c~Y©v½Zv cÖvß nq Ges wewfbœ ¯’vqx wUmy¨‡Z cwiYZ nq| d‡j †`‡ni K‡jei 
wKQyUv e„w× cvq| ¯’vqx wUmy¨‡Z cwibZ nq e‡j cieZ©x‡Z Gme wUmy¨i Avi e„w× nq bv| wKš‘ Avgiv Rvwb GiKg 
A‡bK Dw™¢` Av‡Q hv‡`i KvÛ A‡bK †gvUv Ges A‡bK kvLv cÖkvLvhy³| Gme AwaK kvLv cÖkvLv Ges cvZvi 
cÖ‡qvRb †gUv‡bvi R‡b¨ Ges fvi en‡bi R‡b¨ AwaK cwigvb wUmy¨i cÖ‡qvRb †`Lv †`q| G cÖ‡qvRb †gUv‡Z 

Dw™¢‡`i g~j I Kv‡Û bZzb cwienb wUmy¨ I `„pZv cÖ`vbKvix wUmy¨i m„wó nq| d‡j g~j I Kv‡Ûi †eo (girth) e„w× 
cvq| †h‡nZz c~‡e©B cÖv_wgK e„w× eÜ n‡q hvq †mR‡b¨ bZzbfv‡e m„ó Gme AwZwi³ wUmy¨‡K †m‡KÛvix wUmy¨ Ges 
Gi d‡j m„ó e„w×‡K †m‡KÛvix e„w× ejv nq| 

†m‡KÛvix wUmy¨ (secondary tissue) m„wói gva¨‡g Dw™¢` †`‡ni †eo ev e¨v‡mi (diameter) †h e„w× nq Zv‡K 
†m‡KÛvix e„w× ejv nq| fv¯‹zjvi K¨vgweqvg I KK© K¨vgweqvg Gi Kvh©KvwiZvi d‡j †m‡KÛvix wUmy¨ m„wó nq| 

†Kvb& †Kvb& Dw™¢‡` nq 

bMœexRx Dw™¢`, wØexRcÎx Dw™¢` Ges K‡qKwU GKexRcÎx Dw™¢`, †hgb t Dracaena, Aloe, Yucca †Z 
†m‡KÛvix e„w× nq| 

†m‡KÛvix e„w×i cÖKvi‡f` 

†m‡KÛvix wUmy¨ m„wói wfbœZvi wfwË‡Z †m‡KÛvix e„w×‡K `yfv‡M fvM Kiv nq, h_v− i) ¯^vfvweK †m‡KÛvix e„w× I 

ii) A¯^vfvweK †m‡KÛvix e„w×| 

i) ¯^vfvweK †m‡KÛvix e„w× (Normal secondary growth) t wewfbœ ai‡Yi K¨vgweqv‡gi ¯^vfvweK 
Kvh©KvwiZvi d‡j †h †m‡KÛvix e„w× N‡U Zv‡K ¯^vfvweK †m‡KÛvix e„w× e‡j| AwaKvsk wØexRcÎx Dw™¢‡` ¯^vfvweK 
†m‡KÛvix e„w× N‡U| 

ii) A¯^vfvevweK †m‡KÛvix e„w× (Anomalous secondary growth)  

K¨vw¤^qvg A‡bK‡¶‡Î ¯^vfvweK fv‡e wUmy¨ m„wó bv K‡i wfbœfv‡e †m‡KÛvix wUmy¨ m„wó K‡i| Gfv‡e m„ó e„w×‡K 

A¯^vfvweK †m‡KÛvix e„w× e‡j| †hgb Boerhavia, Mirabilis, Dracaena BZ¨vw`| 

Dw™¢‡`i †Kvb As‡k nq 
bMœexRx I wØexRcÎx Dw™¢‡`i g~j Ges Kv‡Ûi w÷wji wfZ‡i Ges evB‡i †m‡KÛvix e„w× nq| GKexRcÎx Dw™¢‡` 
mvaviYZ †m‡KÛvix e„w× nq bv Z‡e hLb we‡kl †Kvb Dw™¢‡` †m‡KÛvix e„w× N‡U ZLb †h‡nZz GKexRcÎx 
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Dw™¢‡`i Kv‡Û †Kvb †K›`ªPµ ev ewnt‡K›`ªPµ †bB ZvB MÖvDÛ wUmy¨‡ZB †m‡KÛvix e„w× N‡U| wØexRcÎx Dw™¢‡`i 
fv¯‹zjvi K¨vgweqvg I KK© K¨vgweqvg Gi Kvh©KvwiZvi d‡j †m‡KÛvix wUmy¨ m„wó nq| fv¯‹zjvi K¨vgweqvg fv¯‹zjvi 
evÛj Gi g‡a¨ Ges w÷wjq AÂ‡j _v‡K| GB wUmy¨i Kvh©Kjv‡ci d‡j †h †m‡KÛvix e„w× nq Zv‡K Aš—tw÷jxq 
†m‡KÛvix e„w× e‡j| Aci c‡¶ KK© K¨vgweqvg w÷wji evB‡i m„wó nq Ges GB wUmy¨ †_‡K †h †m‡KÛvix e„w× nq 
Zv‡K ewn:w÷wjq †m‡KÛvix e„w× e‡j| 

wØexRcÎx Dw™¢‡`i Kv‡Ûi †m‡KÛvix e„w× (Secondary growth of stem of a dicot plant) 

wØexRcÎx Dw™¢‡`i Kv‡Ûi w÷wji †fZ‡i Ges evB‡i †m‡KÛvix e„w× ïi“ nq| 

K) Aš—tw÷jxq †m‡KÛvix e„w× (Intrastelar secondary growth) t Aš—tw÷jxq †m‡KÛvix e„w×‡K wb‡æv³ 

fv‡e eY©bv Kiv hvq− 

1| K¨vw¤^qvg ej‡qi m„wó (Formation of cambium ring) t cÖv_wgK fv¯‹zjvi evÛ‡ji RvB‡jg I †d¬v‡qg 
wUmy¨i gvSLv‡b †h K¨vgweqvg _v‡K Zv‡K d¨vwmKzjvi K¨vgweqvg (fascicular cambium) e‡j| cvkvcvwk 
Aew¯’Z `ywU fv¯‹zjvi evÛ‡ji gvSLv‡b †h c¨v‡ibKvBgv wUmy¨i ¯—i _v‡K Zv‡K cÖv_wgK g¾vi iwk¥ (primary 

medullary ray) e‡j| †m‡KÛvix e„w×i ïi“‡Z cvkvcvwk Aew¯’Z `ywU fv¯‹zjvi evÛ‡ji d¨vwmKzjvi K¨vgweqvg 
eivei Aew¯’Z g¾viwk¥i c¨v‡ibKvBgv †Kvl¸wj wefvRb ¶gZv cÖvß n‡q K¨vgweqvg fvRK wUmy¨‡Z cwiYZ nq| 
GB K¨vgweqvg `ywU d¨vwmKzjvi K¨vgweqvg Gi gvSLv‡b Aew¯’Z e‡j G‡K Avš—td¨vwmKzjvi K¨vgweqvg (inter-

fascicular cambium) e‡j| cÖwZwU Avš—td¨vwmKzjvi K¨vw¤^qvg Zvi `ycv‡k Aew¯’Z K¨vgweqv‡gi mv‡_ hy³ n‡q 
hvq| d‡j GKwU c~Y© K¨vgweqvg ej‡qi m„wó nq| 

2| †m‡KÛvix RvB‡jg I †m‡KÛvix †d¬v‡qg m„wó (Formation of secondary xylem and secondary 

phloem) t K¨vw¤^qvg ej‡qi cÖwZwU †Kvl `ywU mgvb †Kv‡l wef³ nq| G‡`i g‡a¨ GKwU †Kvl cybivq K¨vw¤^qvg 
†Kvl wnmv‡e KvR K‡i Ges AciwU RvB‡jg A_ev †d¬v‡qg gvZ…‡Kv‡l cwiYZ nq| Gfv‡e K¨vw¤^qvg ej‡qi 
†Kvl¸wj µgvMZ wefvwRZ n‡q bZzb bZzb †Kvl m„wó Ki‡Z _v‡K| cwiwai w`‡K A_©vr evB‡ii w`‡Ki bZzb m„ó 
†Kvl¸wj †m‡KÛvix †d¬v‡qg Ges †K‡›`ªi w`‡K ev wfZ‡ii w`‡K m„ó bZzb †Kvl¸wj †m‡KÛvix RvB‡jg MVb K‡i| 
Kzcvw¼Z †f‡mj, UªvwKW, RvB‡jg Zš‘ I RvB‡jg c¨v‡ibKvBgv Øviv †m‡KÛvix RvB‡jg MwVZ| mxfbj, m½x 
†Kvl, †d¬v‡qg c¨v‡ibKvBgv I †d¬v‡qg Zš‘ ev ev÷ Zš‘ Øviv †m‡KÛvix †d¬v‡qg MwVZ| K¨vw¤^qvg ej‡qi 
Kvh©KvwiZv evB‡ii Zzjbvq †fZ‡ii w`‡KB †ewk nq| d‡j †K‡›`ªi w`‡K AwaK †Kvl m„wó nq A_©vr †d¬v‡q‡gi 
Zzjbvq RvB‡jg wUmy¨ AwaK m„wó nq| GRb¨ cwiYZ Kv‡Ûi †ewkifvM Ask †m‡KÛvix RvB‡jg Øviv MwVZ| 
†m‡KÛvix RvB‡jg Gi Pv‡c 
K¨vw¤^qvg ejq I †d¬v‡qg µgvš^‡q 
cwiwai w`‡K mi‡Z _v‡K| 
K¨vw¤^qvg ejq n‡Z µgvMZ bZzb 
RvB‡jg Ges bZzb †d¬v‡qg wUmy¨i 
m„wó nq e‡j cÖv_wgK RvB‡jg 
µgvš^‡q †K‡›`ªi w`‡K m‡i Av‡m 
Ges Gmgq bó n‡q †h‡Z cv‡i| 
cÖv_wgK †d¬v‡qg ax‡i ax‡i cwiwai 
w`‡K m‡i Av‡m Ges cÖej Pv‡c 
bó n‡q †h‡Z cv‡i| 

 

 
wPÎ 10.17 t K¨vgweqvg ejq m„wó I †m‡KÛvix wUmy¨i DrcwË 
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3| †m‡KÛvix g¾viwk¥ m„wó (Formation of secondary medullary rays) t 
K¨vw¤^qvg ej‡qi †Kvl¸wj KZK¸wj mywbw`©ó ¯’v‡b †m‡KÛvix RvB‡jg I †m‡KÛvix †d¬v‡qg m„wói cwie‡Z© 

c¨v‡ibKvBgv wUmy¨ m„wó K‡i _v‡K| GB c¨v‡ibKvBgv wUmy¨ †m‡KÛvix RvB‡jg I †m‡KÛvix †d¬v‡q‡gi ga¨ w`‡q 

j¤^v jvB‡bi gZ †K›`ª I cwiwa eivei we¯—…Z| GB wUmy¨‡K †m‡KÛvix g¾v iwk¥ e‡j| 

4| el©ejq m„wó (Formation of annual ring) t A‡bK Dw™¢‡`, we‡kl K‡i †hme Dw™¢` kxZcÖavb AÂ‡j 

R‡b¥ Zv‡`i KvÛ I g~‡j cÖwZ ermi †h †eo ev e¨vm Gi e„w× nq Zv mz¯úó ejq m„wó K‡i| cÖwZ erm‡i m„ó 

ejq¸wj my¯úófv‡e c„_K Kiv hvq| G‡`i‡K e„w× ejq (growth ring) e‡j| mvaviYZ cÖwZ eQ‡i GKwU K‡i 

ejq m„wó nq e‡j G‡K el©ejq (annual ring) I ejv nq| 

el©ejq m„wói (Annual ring) KviY  

kxZ cÖavb †`‡k Dw™¢‡`i ea©b FZzi ïi“‡Z A_©vr emš—Kv‡j Mv‡Q AmsL¨ bZzb cvZv MRvq d‡j AZ¨š— `ª“Z 

MwZ‡Z Ges D”P nv‡i G‡`i g‡a¨ wecvK wµqv Pj‡Z _v‡K| D”P I `ª“Znv‡i wecvKwµqvi Rb¨ Dw™¢‡` wecyj 

cwigv‡b cvwb I LwbR je‡Yi cÖ‡qvRb nq| gvwU n‡Z cwiwgZ cwigv‡b cvwb I LwbR jeb cvZvq †cuŠQv‡bvi Rb¨ 

K¨vgweqvg ejq AZ¨š— Kg©¶g nq Ges cvZjv cÖvPxihy³ e„nr MnŸi wewkó AwaK msL¨K †f‡mj Gi †m‡KÛvix 

RvB‡jg m„wó K‡i| (Kvib †f‡m‡ji MnŸ‡ii ga¨ w`‡qB cvwb I Ab¨vb¨ LwbR jeY cvZvq †cŠQvq)| G RvB‡j‡g 

UªvwKW, DW dvBevi I RvB‡jg c¨v‡ibKvBgv Kg _v‡K| emš—Kv‡j m„ó GB KvV‡K emš—Kvjxb KvV (spring 

wood or early wood) e‡j| kir I †ngš—Kv‡j hLb cvZv¸wj cyivZb n‡q hvq Ges Avi †Kvb bZzb cvZv 

m„wó nqbv ZLb Dw™¢‡` cvwb I LwbR je‡Yi Pvwn`v eûjvs‡k K‡g hvq d‡j K¨vw¤^qvg ejq ZLb mi“ MnŸi hy³ 

¯^í msL¨K †f‡mj Ges †ewk UªvwKW I DW dvBevi m„wó K‡i| G mgq †Kv‡li e„w× Kg _v‡K ZvB †Kvl¸wj †QvU 

†QvU nq Ges G‡`i †Kvl cÖvPxi cyi“ nq| GB KvV‡K kirKvjxb ev †ngš—Kvjxb KvV (autumn wood or late 

wood) e‡j| kxZKv‡j hLb gvwUi DÂZv K‡g hvq Ges gvwU‡Z cvwbi cwigvb cÖvq k~‡Y¨i †KvVvq †b‡g hvq 

ZLb A‡bK e„‡¶iB cvZv c‡o hvq| G mgq Dw™¢‡`i wecvKwµqv cÖvq eÜ _v‡K d‡j K¨vw¤^qvg Kvh©¶gZv nvwi‡q 

cÖvq myß Ae¯’vq _v‡K| cieZ©x emš—Kv‡j Avevi K¨vw¤^qvg eo eo MnŸihy³ KvV m„wó K‡i| Gfv‡e cÖwZ eQi 

`yai‡bi KvV m„wó nq Ges Giv GK‡Î GKwU c„_K ejq (ring) m„wó K‡i| GwUB el© ejq (annual ring) 

c~e©eZ©x erm‡ii mi“ MnŸihy³ I ¯^ímsL¨K †f‡mj m‡gZ †ngš—Kvjxb KvV †_‡K cieZ©x erm‡ii e„nr MnŸihy³ 

I AwaK msL¨K †f‡mjhy³ emš—Kvjxb KvV‡K AwZ mn‡RB c„_K Kiv hvq| el©ejq¸wji msL¨v Mbbv K‡i GKwU 

e„‡¶i cÖvq mwVK eqm wbY©q Kiv hvq| wewfbœ Kvi‡Y GKB erm‡i K¨vw¤^qvg Gi Kvh©KvwiZv e¨nZ n‡q ejq m„wó‡Z 

e¨wZµg N‡U wKsev GKvwaK e„w× ejq Gi m„wó n‡Z cv‡i| G cÖKvi ejq‡K †gKx ev AcÖK…Zel©ejq (false 

annual ring) e‡j|  

GLv‡b D‡j−L¨, †h me AÂ‡j FZz cwieZ©b my¯úó bq †mme AÂ‡ji Dw™¢‡` ¯úó el©ejq m„wó nq bv| e„w× ejq 

ev el©ejq †m‡KÛvix †d¬v‡q‡g m„wó nq bv| 

5| mvi KvV Ges Amvi KvV (Heart wood and sap wood) t eq¯‹ e„‡¶ †m‡KÛvix e„w×i d‡j c~‡e© m„ó 

KvV µgk †K‡›`ªi w`‡K m‡i †h‡Z _v‡K| Gi Kvib wfZ‡ii KvVB K¨vw¤^qvg ej‡q †_‡K Av‡M m„wó n‡q‡Q A_©vr 

AwaK eq¯‹| †K‡›`ªi G mg¯— †Kv‡li Af¨š—‡i U¨vwbb, †iwRb, Muv`, AvVv, ˆZjv³ c`v_© BZ¨vw` Rgv nIqvi d‡j 
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G‡`i is Kv‡jv, L‡qix ev jvj n‡q hvq| Gme c`v_©, Rgv nIqvi d‡j G As‡ki Kv‡Vi †Kvl¸wji MZ© eÜ n‡q 

hvq d‡j Giv Avi cvwb I LwbR jeY cwienb Ki‡Z cv‡i bv| G ai‡bi KvV‡K mvi KvV ejv nq| mvi KvV 

AZ¨š— k³, fvix I gReyZ, Mvp is wewkó nq Ges KxUcZ½ w`‡q Avµvš— nq bv| GB Rb¨ G KvV AvmevecÎ 

ˆZwi I Ab¨vb¨ wbg©vb mvgMÖx ˆZwi‡Z AZ¨š— Dchy³| 

mvi Kv‡Vi Pvwiw`‡K cwiwai w`‡K Aew¯’Z KvV A‡c¶vK…Z c‡i m„ó ZvB U¨vwbb, †iwRb, Muv` AvVv BZ¨vw` w`‡q 

G‡`i MnŸi eÜ nq bv d‡j Giv cvwb I LwbR jeY cwienb Ki‡Z cv‡i Ges G KvV A‡c¶vK…Z nvjKv is‡qi, 

Kg k³ Ges Dc‡i Dwj−wLZ wewfbœ c`v_© Abycw¯’Z _v‡K e‡j KxUcZ½ Øviv mn‡RB Avµvš— nq| G KvV‡K Amvi 

KvV (sap wood) e‡j| Amvi KvV nvjKv I Kg †UKmB| cPbkxj I we‡kl K‡i Nyb †cvKv Øviv Avµvš— nq 

e‡j e¨envwiK †¶‡Î Gi Pvwn`v Kg| 

D‡j−L¨ †h RvB‡j‡gi Ab¨vb¨ Dcv`v‡bi Zzjbvq †f‡mj mvaviYZ eo MnŸiwewkó nq| ZvB †f‡mjhy³ KvV‡K 

†cvivm (porous) KvV e‡j| mvaviYZt †hme e„‡¶ el©ejq m„wó nq †mLv‡b †f‡mj¸wj wis Gi gZ Ae¯’vb K‡i 

Zv‡`i wis †cvivm KvV e‡j| †hme e„‡¶ mvaviYZ el©ejq m„wó nqbv †mLv‡b †f‡mj me©Î mgvbfv‡e Ae¯’vb K‡i 

Zv‡K wWwdDR †cvivm (diffuse porous) KvV e‡j| †f‡mjwenxb KvV‡K bb-‡cvivm (non-porous) KvV 

e‡j| 

L) ewntw÷wjq †m‡KÛvix e„w× (Extra-stelar secondary growth)  

ewnw÷jxq †m‡KÛvix e„w×‡K wb‡æv³ wk‡ivbv‡g eY©bv Kiv n‡jv| 

1| KK© K¨vgweqvg m„wó (Formation of cork cambium) t Aš—tw÷jxq †m‡KÛvix e„w×i d‡j ewntw÷jxq 

As‡ki wUmy¨‡Z AwZwi³ Pvc c‡o| d‡j cwiwai w`‡K Z¡K †d‡U †h‡Z cv‡i Ges wfZ‡ii wUmy¨¸wj Db¥y³ n‡Z 

cv‡i| Z¡‡Ki †h †Kvb cÖKvi dvUj Dw™¢‡`i Rb¨ ¶wZi Kvib G dvUj w`‡q Af¨š—i¯’ wUmy¨ n‡Z cvwb ev¯úvKv‡i 

†ei n‡q †h‡Z cv‡i| GQvov †ivM m„wóKvix e¨vK‡Uwiqv ev QÎvK GB dvUj w`‡q Dw™¢` †`‡n cÖ‡ek K‡i Gi ¶wZ 

mvab Ki‡Z cv‡i| Kv‡RB Z¡K †d‡U hvIqvi d‡j †h wUmy¨¸wj Db¥y³ n‡q c‡o Zv‡`i i¶v Kivi Rb¨ Ges Aš—

tw÷jxq †m‡KÛvix e„w×i mv‡_ mgZv i¶vi Rb¨ ewntw÷jxq AÂ‡j wKQy cwigvb ¯’vqx wUmy¨ bZzb cwiewZ©Z n‡q 

bZzb fvRK wUmy¨‡Z cwiYZ nq| GB fvRK wUmy¨B KK© K¨vgweqvg (cork cambium) ev †d‡jv‡Rb 

(phellogen) wUmy¨| ewntw÷jxq AÂ‡ji ¯’vqx wKQy wUmy¨ wefvRb¶g n‡q G K¨vw¤^qvg m„wó nq| Kv‡RB GwU 

†m‡KÛvix K¨vw¤^qvg (secondary cambium)| d¨vwmKzjvi K¨vw¤^qv‡gi gZ KK© K¨vw¤^qvgI GKwU ejq m„wó 

Ki‡Z c‡i| KK© K¨vw¤^qvg Z¡K, AatZ¡K, K‡U©· GgbwK †cwimvBKj AÂ‡jI m„wó n‡Z cv‡i| Z‡e AwaKvsk 

Dw™¢‡`B AatZ¡‡K m„wó n‡q _v‡K| 

2| †cwiWvg© Gi m„wó (Formation of periderm) t †d‡jv‡Rb ev KK© K¨vw¤^qvg †Kv‡li wefvR‡bi gva¨‡g 

Gi evB‡ii w`‡K †h wUmy¨ m„wó nq Zv‡K KK© ev †d‡jg (cork or phellem) e‡j Ges Gi wfZ‡ii w`‡K †h 

wUmy¨i m„wó nq Zv‡K †m‡KÛvix K‡U©· ev †d‡jvWvg© (phelloderm) e‡j| KK© †Kvl¸wj AvqZvKvi 

(rectangular) Ges mvwi mvwi Aew¯’Z| G‡`i g‡a¨ †Kvb Avš—t‡Kvlxq duvK †bB| G‡`i †KvlcÖvPxi¸wj 

my‡ewibhy³ Ges cwic~Y© †Kvl¸wj g„Z| my‡ewibhy³ †Kv‡li ga¨ w`‡q cvwb Ges M¨vm PjvPj Ki‡Z cv‡i bv| 
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†d‡jvWvg© †MvjvKvi ev wW¤^vKvi c¨v‡ibKvBgv †Kvl Øviv MwVZ| G‡`i †KvlcÖvPxi †mjy‡jvR wbwg©Z, cvZjv Ges 

G‡`i g‡a¨ Avš—‡Kvlxq duvK _v‡K| †d‡jg (KK©), †d‡jv‡Rb (KK© K¨vw¤^qvg) Ges †d‡jvWvg© (†m‡KÛvix K‡U©·) 

†K GK‡Î †cwiWvg© (periderm) e‡j| 

KK© K¨vw¤^qv‡gi wefvRb ¶gZv wPiw`‡bi Rb¨ _v‡K bv| GKwU KK© K¨vw¤^qv‡gi wefvRb ¶gZv bó n‡q †M‡j Zvi 

wb‡Pi wUmy¨ †_‡K Avi GKwU K¨vw¤^qvg m„wó n‡Z cv‡i| 

3| evK‡ji m„wó (Formation of bark) t KK© †Kvl¸wji cÖvPx‡i my‡ewib Gi Dcw¯’wZi Kvi‡b G‡`i wfZi 

w`‡q cvwb, M¨vm, Lv`¨`ªe¨ PjvPj Ki‡Z cv‡i bv| Kv‡RB cwienb wUmy¨ n‡Z †Kvb cÖKvi Lv`¨`ªe¨ KK© wUmy¨ †f` 

K‡i Gi evB‡i Aew¯’Z wUmy¨‡Z †cuŠQv‡Z cv‡i bv| Kv‡RB †d‡jv‡Rb Gi evB‡i Aew¯’Z mg¯— wUmy¨ g‡i hvq| KK© 

K¨vw¤^qvg ev †d‡jv‡Rb Gi evB‡i Aew¯’Z g„Z wUmy¨B n‡”Q evKj (bark) evK‡ji cyi“Z¡ Ges Gi MVb wbf©i K‡i 

†d‡jv‡R‡bi Ae¯’v‡bi Dci| ewnt‡K›`ªxq As‡ki hZ Mfx‡i GUv Aew¯’Z evKjI ZZ cyi“ n‡e| †d‡jv‡R‡bi 

Ae¯’vb hZ evB‡ii w`‡K n‡e evK‡ji cyi“Z¡ ZZ Kg n‡e| 

†d‡jv‡Rb hw` GKwU c~Y©v½ ejq ˆZwi K‡i Z‡e †mLvbKvi evKjI ejqvKv‡i Drcbœ nq| G cÖKvi evKj‡K ejq 

evKj ev wis evKï (ring bark) e‡j †hgb- Avg, Rvg, KuvVvj BZ¨vw`| K¨vw¤^qvg hw` c~Y© ejq m„wó bv K‡i ¯’v‡b 

¯’v‡b m„wó nq Z‡e evKjI †m ¯’v‡b ¯’v‡b nq| G cÖKvi evKj‡K ké evKj ev †¯‹j evK© (scale bark) e‡j| 

†hgb t †cqviv, BDK¨vwjcUvm, `vi“wPwb BZ¨vw`| 

KvR t  1| ev®úxKi‡Yi gva¨‡g cvwbi AcPq eÜ K‡i| 

 2| bx‡Pi wUmy¨‡K ï®‹Zv †_‡K i¶v K‡i| 

 3| AwZwi³ Zvc I ˆkZ¨ †_‡K Dw™¢`‡K i¶v K‡i| 

 4| evwn¨K AvNvZ, QÎvK, e¨vK‡Uwiqvi Avµgb †_‡K wfZ‡ii wUmy¨‡K i¶v K‡i| 

 5| wKQyUv `„pZv cÖ`vb K‡i| 

4| †jw›U‡mj m„wó (Formation of lenticels) t Kvôj Dw™¢‡` M¨vm wewbg‡qi myweavi Rb¨ KK© K¨vw¤^qvg ¯’v‡b 

¯’v‡b †d‡jg ev KK© †Kvl m„wói cwie‡Z© cvZjv cÖvPxi wewkó, †MvjvKvi, Avš—t‡Kvlxq duvKhy³ c¨v‡ibKvBgv †Kvl 

m„wó K‡i| c¨v‡ibKvBgv †Kvl¸wji msL¨v e„w×i mv‡_ mv‡_ Dc‡i Aew¯’Z Z¡‡Ki Dci Pvc co‡Z _v‡K| Pvc e„w× 

†c‡j Z¡K †d‡U hvq Ges †jÝ AvK…wZi (lens shaped) i‡Ü«i m„wó nq| †jÝ AvK…wZi G i‡Ü«i wb‡P Aew¯’Z 

c¨v‡ibKvBgv †Kvl¸wj‡K Kgwc−‡g›Uvix †Kvl (complementary cell) e‡j| †jÝ AvK…wZi G iÜ« Ges Gi wb‡P 

Aew¯’Z Kgwc−‡g›Uvix †Kv‡li AÂj‡K wgwjZfv‡e †jw›U‡mj (lenticel) e‡j| †jw›U‡m‡ji wb‡P KK© wUmy¨ ev Ab¨ 

†Kvb cÖKvi A‡f`¨ (impermeable) wUmy¨ _v‡K bv ZvB G AÂj w`‡q ewnt¯’ cwi‡ek Ges Af¨š—ixY wUmy¨i 

g‡a¨ M¨vm wewbgq m¤¢e nq| 

KvR t Af¨š—ixY wUmy¨ I evqygÛ‡ji g‡a¨ M¨vm wewbgq Kiv| 
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wPÎ 10.18 t †jw›U‡mj Gi MVb| 
 

mvims‡¶c 

♦ w÷wji wfZ‡i I evB‡i h_vµ‡g K¨vgweqvg I KK© K¨vgweqvg Gi ZrciZvq †m‡KÛvix †Kvl Drcbœ 
nIqvq †`‡ni †h e„w× M‡U, Zv‡K †m‡KÛvix e„w× e‡j| 

♦ fv¯‹zjvi evÛ‡ji RvB‡jg I †d¬v‡qg Gi ga¨eZ©x K¨vgweqvg‡K d¨vwmKzjvi K¨vgweqvg e‡j| Avš—
td¨vwmKzjvi K¨vgweqvg t `yBwU d¨vwmKzjvi K¨vgweqvg Gi gvSLv‡b Aew¯’Z K¨vgweqvg‡K Avš—d¨vwmKzjvi 
K¨vgweqvg e‡j| 

♦ wØexRcÎx Dw™¢‡`i Kv‡Û, we‡kl K‡i kxZcÖavb AÂ‡ji e„‡¶i Kv‡Û I g~‡j †m‡KÛvix e„w×i d‡j 
cÖwZeQi ch©vqµ‡g emš—Kvjxb I kirKvjxb KvV wg‡j †h ej‡qi m„wó K‡i Zv‡K el© ejq e‡j| 
el©ej‡qi msL¨v Mv‡Qi AvbygvwbK eqm wb‡`©k K‡i| 

♦ †m‡KÛvix e„w×i d‡j m„ó KvV Gi Af¨š—‡i U¨vwbb, †iwRb, Muv`, AvVv, ˆZjv³ c`v_© Rgv nIqvi d‡j 
†Kvl¸wji MZ© eÜ n‡q hvq, d‡j Giv Avi cvwb I LwbR jeb cwienb Ki‡Z cv‡i bv Ges G‡`i is 
Kv‡jv, jvj ev L‡qix nq| G ai‡Yi KvV‡K mvi KvV e‡j| mvi Kv‡Vi Pvwiw`‡Ki A‡c¶vK…Z c‡i m„ó 
†Kv‡l U¨vwbb †iwRb, Muv`, AvVv, ˆZjv³ c`v_© BZ¨vw` w`‡q MnŸi eÜ nq bv, Giv cvwb I LwbRjeb 
cwienb Ki‡Z cv‡i Ges G‡`i is nvjKv| G‡`i Amvi KvV e‡j| 

♦ †d‡jg, †d‡jv‡Rb Ges †d‡jvWvg©‡K GK‡Î †cwiWvg© e‡j| 
♦ KK© K¨vgweqvg ev †d‡jv‡Rb Gi evB‡i Aew¯’Z g„Z wUmy¨B n‡”Q evKj| †jw›U‡mj t Kvôj Dw™¢‡` M¨vm 

wewbg‡qi myweavi Rb¨ ¯’v‡b ¯’v‡b Z¡K †d‡U hvq Ges †jÝ AvK…wZi i‡Ü«i m„wó nq| GB iÜ« Ges Gi bx‡P 
Aew¯’Z †Kv‡li AÂj‡K wgwjZfv‡e †jw›U‡mj e‡j| 

cv‡VvËi g~j¨vqb- 5 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  †Kvb wUmy¨i Kvh©Kjv‡ci d‡j †m‡KÛvix e„w× nq? 
 K. RvB‡jg  L. †d¬v‡qg 
 M. K¨vgweqvg  N. †¯‹−‡ibKvBgv 
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2| †m‡KÛvix e„w× †Kv_vq nq? 
 K. GwcWvwg©‡m  L. g¾vq 
 M. †cwimvBKj G  N. w÷wj‡Z 

3|  el©ejq †Kv_vq m„wó nq ? 
 K. †m‡KÛvix K¨vgweqvg G  L. †m‡KÛvix RvB‡jg G 
 M. †m‡KÛvix †d¬v‡qg G  N. g¾vq 

4|  †cwiWvg© Kv‡K e‡j? 
 K. †d‡jg‡K  L. †d‡jg I †d‡jvWvg©‡K 
 M. †d‡jvWvg©‡K  N. †d‡jg, †d‡jv‡Rb I †d‡jAWvg©‡K GK‡Î 

5|  †Kv_vq †jw›U‡mj †`Lv hvq? 
 K. cvZvq  L. g~‡j 
 M. evK‡j  N. KwP Kv‡Û 

6|  †KvbwU Amvi Kv‡Vi is? 
 K. nvjKv is Gi  L. jvj 
 M. Kv‡jv  N. L‡qix 

7|  KK© K¨vgweqvg m„wó nq †Kv_vq? 
 K. Aš—w÷jxq AÂ‡j  L. ewntw÷jxq AÂ‡j 
 M. g¾vq  N. GwcWvwg©‡m 

P‚ovš— g~j¨vqb 
mw¶ß I iPbvg~jK cÖkœvejx 
1. wUmy¨ Kv‡K e‡j? wUmy¨ Kq cÖKvi QK Gi mvnv‡h¨ †`Lvb| 
2. DrcwË I Ae¯’vb Abymv‡i fvRK wUmy¨i eY©bv w`b| 
3. ¯’vqx wUmy¨ Kq cÖKvi I wK wK? mij wUmy¨ wPÎmn eY©bv Ki“b| 
4. RwUj wUmy¨ Kq cÖKvi I wK wK? wPÎmn wewfbœ iKg RwUj wUmy¨ eY©bv Ki“b| 
5. ¶iYKvix wUmy¨ ej‡Z wK ey‡Sb? wewfbœ cÖKvi ¶iYKvix wUmy¨i eY©bv w`b| 
6. wUmy¨Zš¿ Kv‡K e‡j? wewfbœ cÖKvi wUmy¨Z‡š¿i eY©bv w`b| 
7. g~‡ji Aš—M©VbMZ mbv³Kvix ˆewkó¨¸wj eY©bv Ki“b| 
8. GKwU wØexRcÎx Dw™¢‡`i g~‡ji Aš—M©Vb wPÎmn eY©bv Ki“b| 
9. GKwU GKexRcÎx Dw™¢‡`i g~‡ji Aš—M©Vb wPÎmn eY©bv Ki“b| 
10. wØexRcÎx g~j I GKexRcÎx g~‡ji g‡a¨ cv_©K¨¸wj D‡j−L Ki“b| 
11. GKwU wØexRcÎx Dw™¢‡`i Kv‡Ûi Aš—M©Vb wPÎmn eY©bv Ki“b| 
12. GKwU GKexRcÎx Dw™¢‡`i Kv‡Ûi Aš—M©Vb wPÎmn eY©bv Ki“b| 
13. GKexRxcÎx I wØexRcÎx Dw™¢‡`i Kv‡Ûi g‡a¨ cv_©K¨¸wj D‡j−L Ki“b| 
14. KvÛ I g~‡ji g‡a¨ cv_©K¨¸wj D‡j−L Ki“b| 
15. GKwU welgc„ô cvZvi Aš—M©Vb wPÎmn eY©bv Ki“b| 
16. GKwU mgwØc„ô cvZvi Aš—M©Vb wPÎmn eY©bv Ki“b| 
17. GKexRcÎx I wØexRcÎx Dw™¢‡`i g‡a¨ cv_©K¨¸wj D‡j−L Ki“b| 
18. Dw™¢‡`i †m‡KÛvix e„w× ej‡Z wK ey‡Sb? wØexRcÎx Kv‡Û GB e„w× wKfv‡e msMwVZ nq Zv eY©bv Ki“b| 
19. wbæwjwLZ¸wji Dci UxKv wjLyb| 
K) el© ejq N) †cwiWvg© 
L) mvi KvV I Amvi KvV O) †jw›U‡mj 
M) ewntw÷jxq †m‡KÛvix e„w×  
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DËigvjv 
cv‡VvËi g~j¨vqb- 1  t  1| M  2| L  3| L  4| M 

cv‡VvËi g~j¨vqb- 2  t  1| N  2| K  3| K  4| L  5| L  6| M  7| N  8| M  9| N 10| M 

cv‡VvËi g~j¨vqb- 3  t  1| M  2| K  3| L  4| K  5| M 

cv‡VvËi g~j¨vqb- 4  t  1| K  2| L  3| N  4| K  5| M  6| L  7| M  8| N 

cv‡VvËi g~j¨vqb- 5  t  1| M  2| N  3| L  4| N  5| M  6| K  7| L 
 


