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 iPcoYD]GH]pCM\H`L]GjU\L]KUd2 jNKC^K jU\ 0/ jNKG§^iKaKC^KAYC@\EVC@\W`@§^
jU\MÚ^mRÛ V^CYY@ @§Bc2 iMfp^¡^F@^KP]GJ\K^AYCU]GI\L^K jU\jNKFdGJ\W^G@^K
P]GJ\K^iWGI\@`G-W]CBfRjXÚCE^GB]pCJaVIII AYCU]GI\L^KjXÚC WMM U^V jHÚKapZYGMa 2020 
kGFIciYf^K\kFL^F@̂ KXÔGN¢YKBV^RJd@F^@AYCM\E^EfKUfCiJcoYU\@£^V, K§^P^M\iJGE^G lXÛ
XÔGPfpKYY@D^@@^KiM]KM\iJGG£YFP]GJ\K^jU\@^KW£^CW^M\iJGE^GlXÛ@^FiM]KM\iJG
YdGW^X\@§^jU\J]KW\m¡, @\EVC@\W`@§^jU\MÚ^mRÛ mGÛIciYf^Vh@C^K@^K@§oW£^CE]LP\F^@YK
R\KdGG£^K@\W`@§^jU\ MÚ^mRÛ iM]KVh@C^KLdU`R\W`G boCJaoRaBV^RW§^B]KlK@^KP]GJ\K^A\j 
C@^K@\W`@§^jU\MÚ^mRÛlXÛRaBV^R@£^V £^ 
 M\DdL]KiX]KmGÛV¢^ P\K]@C^KV`E^@^KG£^K@\W`@§^ jU\MÚ^mRÛlKU\G]LH¢^CnlKAYLiAG
JfoVM\iJGF]CL§oJ]KRaBdKK\P^LGaiJfo^JaoBVK jU\RaD§^KVKL§oPhCP§K]LjHÚA]pKWeK@^CUfCZYGJ£YC
I`oK- W\K]pK@\EVC@\W`@§^jU\MÚ̂mRÛ mGÛ@§^KfGFdGJ\W^G@^KM]LMdCjU\P]GJ\K^U\LfL@^KWb@
W^G£^K@\W`@§^ jU\MÚ^mRÛjHÚKapX^ Ma2020 iE`oCDdGM\WfCHfpKH§AYCFdGJ\W^GjRÚK@^KP]GJ\K^
WaRcjZCC^KAYCE]LP\F^@YKR\KdG kGFRa@^KiEcoYRkFC@^KZhK-@^KWYK lXÛiAfp^@]LU\LfL@^K
WfoCiWaR jU\H\Xg^GjZCC^K, @^KW£^CXg]@WeGJaoiK]pKBV^RE§^K^K, @^KW`GWYKJaoiK]pKiYf^NeÛZhKiM]K
WeK@^C- G]oCK]pK @^KP]GJ\K^E]LP\F^@YKR\KdGG£^K@\W`@§^ jU\MÚ^mRÛ DboCRaBV^RD§^iM]KH£YCmGÛ
Ra@^KM]LMdCjU\@§oW£^Cl¡ÚG£VFZeL@^KOb@YfLZfR, Ff@U\G]LmUF\W]pK, mUF\@^CjU\mUF\F^V
iPcoYW£^ClXÛmGÛK]@V`E^@^KJaoRaBV^RZeÛBV^RW^R^G, RaBV^RE§^K^KjU\RaBdKWfRL]GJaoi¡^\WfR-
iPcoYHYLW\ YClXÛJ¢VCJ]K@]LW\P^L@^KG]oC@¢^V, J^CV`J\F^mU@\W`@§^jU\MÚ^mRÛP̂ @i cY
DboCmGÛP]GJ\K^Xg]@WeGE]pKWeC@\W`@§^jU\MÚ^mRÛiAGiKaKWeCAbpKiE`oCM\@YLG£VF 3 W^A^V`E^iE]oK9
Me@O]C+ U£hCW]GjU\@^KM\RfC+ MÚ^mRÛjU\JdU\@`G@\W`@§^- Xg]@WeGKapmGÛiK]pKBV^RE§^K^KjU\
BV^RH£YC@^KAYCH\Xg^GjZCC^K iPcoY@§oW£^CP\K]@C^KV`E^@^KG£^K@^K@\W`@§^jU\MÚ^mRÛYY@
Z]LlEÛW]CBfRlKL]KG^jAVCP^@i cY AYC WMM U^V jU\mGÛM\H`L]GH^RA§pHf@UfCAYCU]GI\RfKHa
@\EVCWb@W^J`@^KjU\@`U^V¢^G£VFR^GH\I^KXg]@WeGjXÚCE^GU\G]LE]pKWeCJd@M\@^K 
 iPcoYiZ]GlXÛ@^KZhK@^KWYKmGÛZ]LNfKGa jU\RaBV^RW\GV@+D\H£YCRa@^KP]GJ\K^ 
L]KG^iY@\W^KJaoW§^B]KAYCXg]@WeG iE]oK: iY@\W^KXg]@WeG, B§^Y\J`L^FiKcpYlKXF§pAYCjHÚU\V`E^, 
jNK@^KZhK@^KWYKjU\iKcpYlK@^KW`GWYKU\YhGAYCjHÚU\V`E^ Xgc iYapKV¢^9MbpRBeÚRc@^K
ZhK@^KWYK. W\K]pK DboCmGÛRa@^KP]GJ\K^MbpRBeÚRcAYCjHÚU\V`E^JaoRalKXg]@WeGG]oC@¢^VKapiPcoYHYL
W\ YCDdGM\WfCAYCXg]@WeG JaoiK]pKlWÚ 4 YfCM\@YLXg]@G]oCKap9 0(-@^KW£^CBV^RE§^K^K+ 1(-@^K
P]GJ\K^jLLFcKFfC+ 2). H`GP]K@]L@^KN\U`G@\W`@§^jU\MÚ^mRÛiAGiKaKWeC+ 3(-iK]pK@^KiZ]G
P^@M\H`L]GHfVD`C+jU\4(-@^KRaW¢VKZ¢VRG£^KLfGL^GF`CE^F 
 lK@^KP]GJ\K^MbpRBeÚRciXgfo^Kap mGÛRa@^KRYL¡^FlXÛY^D^KZ]LN`GEYLW`GWYKXg]@ jU\
Y^D^KE¢VFiM]KNeÛAhKAbpK kGFmGÛN¢^KA\LVK@^KjU\A]pKHYKJaoD§^iM]KH¢^Cn iE]oK: @^KOb@
YfLZfR@¢hV@]LXg]@@^K, @^KmMJ]GW\K\Wb@W^, @^KBfpKBV£^iY@\W^KjU\A§pReKJao@¢hVA£YC, @^K
jU@MÚhKB§^B`GiX]KjU\A§B§^Mb@W^D^@L]KG^NeÛRaBV^RZeÛjU\M\WfL@^K D^@W\I^L]K@^KWb@
W ĵU\ ¢VFC^KYcoKn- Xg]CD^@K]pK @§mGÛRa@^K@VGj@ÛiKcpYlKkGFB\K\EapK§^ jU\B\K\@§^R\



ii 

@^KP]GJ\K^Xg]@WeGAYCV`J\F^mU, iE`oCM\@YLG£VF9 J¢^K B§^NdF PYKmE+ J¢^K iP]GW\¡YK
I^K\W]@+ J¢^K JYCW\RdG PeRR^WYK+ J¢^K Y§^mPV]K Wd@W]KH`+ J¢^K JYCiP]G D`GH\LdLN^+ J¢^K
WaWd@ V`U\LdG+ J¢^K K-  §oB§^ V`U\VfCW^+ J¢^K PeJYK D]KJ\VfCW^+ J¢^K YdJYC VfCjWKiRcYC+ J¢^K
RdK`E^PfCL]KG`G+ J¢^K D]KJYK JYCW\m¡ jU\J¢^K K`@YK WdGJ`VfC- KY@D^@K]pK @§F]CRa J¢^K
K^CAndrea Schroeter jU\ J¢^K K^CSilvia Junt XfV £^kBC@^KM]LMdCV`J\F^mU@\W`@§^
jU\MÚ^mRÛP^@i cY (SURAFCO) P£YRG£VFL]KG^E¢hVE^KJaoMb@W^J^CG£^KiH]@K`@ J]CP^FlK
jU\H¢^CM\iJGYa@D§^KVK boClXÛ@^KW\ ]LW\ eKSÚ^Cl@ÛE`G 
 Vh@C^KP]GJ\K^Xg]@WeG jRÚKDdGM\WfC boCJaoW§^B]KAYCkBC@^KSURAFCO JaomGÛD]G
H]pCM\H`L]GkGF YfC@^KHELVETAS Swiss Intercooperation P^FlHÛ@^KW\ ]LW\ eKJbK
D^@YfC@^KZ¢VRc jU\P]GJ\K^AYCM\iJGW\V`GiEajUK'SDC) H]pCjHÚMa2009iM]KHfpKR^, jU\ 
mGÛZ]L@^KW\ ]LW\ eKG£^KiH]@K`@lK@^KP]GJ\K^kBCW£^CAYCXg]@WeG D^@B\K\@\iWG W^G, 
MÚ^mRÛjU\V`J\F^W^GY^X^KAYCR\X^V`J\F^mUiLaK (HAFL) 
 V`J\F^mU@\W`@§^ jU\MÚ^mRÛP^@i cY A§W\jGCBV^RAYLlDjU\ZeÛLdKBdKK§^Jd@
P^@W¢VKJao@¢hVA£YCJaomGÛlXÛ@^KW\ ]LW\ eKJ^CG£^KJbKZYK jU\V`E^@^K+ @^KRaW¢VKZ¢VR
lK@^KBfpKBV£ĵU\P]GJ\K^MbpRBeÚRcKapAbpKiPcoYK§^lEÛiAfp^lK@^KZhK@^KWYK- KY@D^@K]pK
iY@\W^KG]oC@¢^VKap F]CW^R^GK§^mMM]LlEÛlKJd@nV`J\F^mU@\W`@§^ jU\MÚ^mRÛlKJfoVM\iJG-lK
@^KD]GH]pCM\H`L]GHfVD`CK]pK+ I£^X^@PfLiX]KA§pA^GHf@Lf@N¢YCjU\BV^RL§oWYGB¢YCi¡^\WfRM\ 
@^KlG @\UdKKŴfoCA§pB`GiX]K jU\B§^H§^ `H`EfRmMJaoV`J\F^mU@\W`@§^jU\MÚ^mRÛ P^@i cYE^L
iPcoYD\mGÛK§^mMM]LMdCj@ÛmAlXÛGa@V¢^i@fo^lKY\K^BfG 
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LfGK§^ 
 
 iPcoYHYLW\ YCBV^RZh@Z£YCH£YC@^KMbpRH§^U^M\@YLiAfp^lKVh@C^K@^KZhK@^K
WYKAYCBeY^D^KlKmUF\l¡Ú@§oBcM\H`L]GH^RjKVJ^CjU\jNKFdGJ\W^G@^KP]GJ\K^U\LfL
@^KWb@W^G£^K@\W`@§^jU\MÚ^mRÛAYC@\EVC@\W`@§^jU\MÚ^mRÛV^CYY@, V`J\F^mU@\W`@§^jU\
MÚ^mRÛP^@i cYmGÛBfpKB£V^jU\ZhLZhCMbpRH§^U^iPcoYK§^lEÛiAfpl̂K@^KW`GWYKjU\Z§o^ZhKW§^U]L
Xg]@WeGE]pKWeC@\W`@§^jU\MÚ^mRÛiAGiiKaKWeCJ]C4 W^A^V`E^Bc9Me@O]C, U£hCW]G jU\@^KM\RfC, 
JdU\@`G@\W`@§^jU\MÚ^mRÛ 
 V`E^KapmGÛD]GjLÚCYY@iM]K1P^@lXF¢Bc9 P^@J`GW\Ga iVfp^iI`C@^KD§^jK@W`oCJaoRaEaV`G+
Y\mVF\V\L§^UdCU£hCAYCPcG jU\P̂ @M\H`L]G iVfp^iI`C@^K@^F\V`P^@ jU\W^U`U\V`J\F^Y\mV
F\V\@^KL§^UdCU£hCAYCPcG'Z^@, U§^, lL, GY@, ¡^@ jU\j@ÚK( 
 jHÚiI`CSÚ^ClG@§GaiEcoYjKÚV¢^MbpRXfVKapD\E¢VFlXÛK]@Wb@W^W^R^G@§^mGÛiKcpYlKJaoW§^B]K
jU\ Xg]@@^KY]KiM]KPcpKI^KlK@^KZ§o^ZhKjU\W^R^GK§^mM¡eKlEÛlK@^KM\H`L]G £ĴaoVh@C^K
HfVD`ClK@^KM\@YLY^EaLH^RYfC@^KD]GH]pCAYCP^@U]GjU\iY@\EfKXgcD\M\@YLY^EaLW¢VK
HfVmGÛiM]KSÚ^CGa 
 G]oCK]pK, I£^X^ ]Be-Y^D^K, K]@V`E^@^K, NeÛEfCBdKVdGJj̀U\J¢^KNeÛY¢^KJ]CXg^FmGÛY¢^KjU\
K§^lEÛMbpRH§^U^XfVKapX^@PfLP§pA§pA^GHf@Lf@N¢YCM\@^KlGL§oV¢^J^CG£^KiKcpYlK@§BcB§^W]LiH]@K`@
jU\W§^KVKP^W^AhKH¢^CnDfoCmGÛWfoCA§pBV^RB`GiX]KjU\B§^H§^ `AYCPV@J¢^KRF̂]CV`J\Fm̂U
@\W`@§^jU\MÚ^mRÛP^@i cYPV@iZf^H^RJaoSeÚG]oCKap: V`J\F^mU@\W`@§^jU\MÚ^mRÛP^@i cYI\
 fKiU@Ja13 i cY,iRcYCXgVCP\L^C, jAVCXgVCP\L^C, POBox: 154,kJU\W]L: (+856) 071
219 036, 020 5526664/; Fax: 071 219 033, Website: www.nafclao.org XgcJ¢^KD\
RP̂fLM\jU@MÚhKBV^RB`GiX]KG£VFHfKiYC@§mGÛ, iPcoYE¢VFlXÛB\K\@§^R\@^KXg]@WeGPV@A£^P\
iDfp^mGÛG]GjMCj@ÛmAMbpRXfVKaplXÛRaiKcpYlKBfLI£VKjU\WfRLeKAbpKmMiUcpYFn- 
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LfGJa1 
iKcpYiXFcoYPcG (Plant tissues)  

 
DdGM\WfC 
 iPcoYlXÛK]@Wb@W^W^R^G9 

1. D§^jK@M\iPGAYCiKcpYiXFcoYPcGjHÚU\E\K`GmGÛIc@H£YC 
2. LY@U]@W\K\,  £ĴaojU\Hĵ ÚCAYCiKcpYiXFcoYPcGjHÚU\E\K`GmGÛIc@H£YC 

 

iKcpYlK 

 
 Y^K^D]@PcG IcV¢^iM]KW`oCRaEaV`G@dÚRlXF¢Xg^@Xg^FSeÚZ¢VR@]KSÚ^CiM]KU\LfLJ]pCiJ`CLf@ 
jU\ lKK§p^ L§oV¢^D\iM]KPcGScKHfpK, PcGUfpRUd@, PcGiM]KiBcY, PcGiM]KGY@ kGFJaoPcGiXgfo^KapH¢^C@§iM]K 
W`oCRaEaV`GJaoRaiKcpYiXFcoY iE`oCM\@YLG£VFXg^Fn DdU]C, iE`oCjHÚU\DdU]CD\RaP\K]CDdU]CX§oXdÛR 

- PcGL§omGÛRaY\mVF\V\Z]LBV^RZeÛWb@, PcGRaW^KWaAhVE¢VFlK@^KW]CiB^\G£VFjWC 
iPcoY@^KD\iUaKiHaLkH jU\ KapBcBV^R £^R\X]GW\D]KAYCW`oCRaEaV`GJaoiZf^iYapKV¢^: PcG 

- P^FlKPcGScKHfpKD\M\@YLG£VFDdU]CXg^FU£^KDdU]CSeÚZ¢VR@]KkGFRa@^KD]GiM]K
U\LfLAYCiKcpYiXFcoY iE`oCjH@H¢^C@]KmMD^@U\LfLY\mVF\V\P^FlKAYCW]G, G£VFiXGKapPcGDboC
M^@fGRaiKcpYiXFcoYXg^@Xg^FE\K`G kGFjHÚU\E\K`GD\RaU]@W\K\W\iP^\ jU\ Y^GiZ]G £^JaomGÛ
Xg^@Xg^FjH@H¢^C@]K H^R £^Jao jU\ LfGL^GAYCH§^j ÚCAYCiKcpYiXFcoYiXgfo^K]pKH^RW\P^LjVG
U£YRJaoPcGY^mWSeÚ 

- PcGD\RaU]@W\K\@^KD\iUaKiHaLkHJaojH@H¢^CD^@@^KD\iUaKiHaLkHAYCW]GSeÚ
L¢YKV¢^: PcGW^R^GD\iUaKiHaLkHkGFY^GiPaoRA\ ^G BV^RWeC mGÛiUcpYFniJfo^JaoPcGF]CG§^UfCEaV`G
SeÚ iE`oCiM]KNfKR^D^@@^KJ§^C^KAYCiKcpYiXFcoYP`iWG@dÚR boCAYCPcGK]pK@§Bc: iKcpYiXFcoYD\iUaK 
(Meristematic tissues) 

- G]oCK]pK, B§^V¢^iKcpYiXFcoYPcGBc: DdU]CXg^FnDdU]CAYCPcGJaoSeÚUVR@]KP£YR@]KiZ]G £^Jao 
JaoB£^FBc@]K, iE`oCD\jLÚCM\iPGH^RBV^RW^R^GlK@^KjLÚCDdU]CAYCiKcpYiXFcoYiM]KXg]@ YY@iM]K 2 
E\K`GBc: iKcpYiXFcoYD\iUaK(Meristematic tissues) jU\ iKcpYiXFcoYI^VYK (Permanent 
tissues) 
 
1.1 iKcpYiXFcoYD\iUaK (Meristematic tissues) 
 iKcpYiXFcoYKapM\@YLG£VF@dÚRDdU]CJaoRa@^KD\iUaK iE`oCiM]KDdU]CJaoBfCBdKWfRL]G@^KjLÚCHfV
mGÛH\XgYGEaV`G, kGFiKcpYiXFcoYD\iUaKD\jLÚCYY@iM]K 2 @dÚRlXF¢n H^RH§^j ÚC jU\ mUF\
iVU^Jaoi@aG Bc: iKcpYiXFcoYD\iUaKW¢VKM^F(Apical meristem) jU\ iKcpYiXFcoYD\iUaKG£^KA£^C 
(Axillary meristem) kGFiKcpYiXFcoYD\iUaKW¢VKM^F iM]KiKcpYiXFcoYD\iUaKJaoi@aGAbpKR^H]pCjHÚPcG
F]CiM]K §oUe@ jU\ D\F]CBfCHfVSeÚH\XgYGEaV`GAYCPcGK]pKn 
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 G]oCK]pK, DboCiZ]GlXÛPcGD\iUaKiHaLkHJ^CG£^KBV^RWeC Xgc Y^GRaW¢VKH¢^CnJaoF^VAbpKiE]oK:  
U§^HfpK, @`oC, @£^K Xgc Z^@, U]@W\K\@^KD\iUaKiHaLkH iKcpYiXFcoYD\iUaKJaoi@aGAbpKl¡Ú9'iYapKV¢^ 
promeristem( iE`oCD\jLÚCiM]K 2 @dÚRH^RH§^j ÚCL¢YK@§^iKaGBc: iKcpYiXFcoYD\iUaKM^FFYG jU\ 
iKcpYiXFcoYD\iUaKM^FZ^@ 
 

 

 
 
ZeLJa 0 DdU]CM^FFYGjU\Z^@ 
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 W¢VKiKcpYiXFcoYD\iUaKG£^KA£^C Xgc iYapKV¢^9 jBRLhR (Cambium) iE`oCiM]KiKcpYiXFcoY
D\iUaKJaoP]GJ\K^AbpKR^P^FXg]C, kGFD\PfLlKPcGL^CE\K`GJaoRa@^KD\iUaKiHaLkHV¢^9 iKcpYiXFcoY
D\iUaKA]pKWYC iJfo^K]pK. LfGL^GW§^B]KJaoiZ]GlXÛPcGA\XF^FYY@J^CG£^KA£^C Xgc RaiW]pKZYLVfC Xgc 
iW]pKN¢^WeK@^CXg^FAbpK jU\ jLÚCYY@iM]K 2 PV@ Bc: 

1) iVW@aVU^T¦ jBRLhR (Vascular cambium): iZ]G £^JaoW£^CiKcpYiXFcoYU§^UhC 
(iYapKV¢^: iKcpYiXFcoYD\iUaKA]pKWYC Xgc JdH`F\PeR Secondary vascular tissue)  
 

 
 
ZeLJa 1 iKcpYiXFcoYD\iUaKA]pKWYC 
 

2) @¥Y@jBRLhR (cork cambium): iZ]G £^JaoW£^CiKcpYiXFcoYiMcY@(Cork), kMT
jBRLhR (Procumbium) iE`oCD\iM]KW¢VK boCAYCiMcY@mRÛ 
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ZeLJa 2 U]@W\K\AYCCork Cambium 
 
 W§^U]L iKcpYiXFcoYD\iUaKJaoMÚhKjMCRD̂^@iKcpYiXFcoYD\iUaKJaoi@aGAbpKl¡ÚiYapKV¢̂9
Primary meristem Xgc DdU]CŶKdP]K iE`oCi@aGD^@@^KjLÚCDdU]CAYCiKcpYiXFcoYD\iUaKK]pKD\Ra@^K
MÚhKW\P^LAYCDdU]C mMiM]KDdU]C jU\ iKcpYiXFcoYE\K`GH¢^CnH^RH§^j ÚC jU\  £^JaoAYCY\mV
F\V\PcG  iE`oCD\jLÚCiM]K 3 @dÚR G]oCKap:  
 @dÚRJao boC9 jRÚKU\LfLiKcpYiXFcoYNaVmGÛj@Ú: iKcpYiXFcoYNaV Xgc iYapKV¢^9 YaPìGaR`G
(Epidermis(, Cork jU\ Xylem 
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ZeLJa 3 L]KG^U\LfLiKcpYiXFcoYAYCHfpKPcG 
 
 @dÚRJaoWYC9jRÚKU\LfLiKcpYiXFcoYPcpK mGÛj@Ú: iKcpYiXFcoY Parenchyma, Collenchyma 
jU\ Chlorenchyma 
 

 
 
ZeLJa 4 L]KG^U\LfLiKcpYiXFcoYPcpKAYCHfpKPcG 

U\LfLiKcpYiXFcoYNaV 

U\LfLiKcpYiXFcoYNaV 

U\LfLiKcpYiXFcoYNaV 

U\LfLiKcpYiXFcoY
PcpK 

U\LfLiKcpYiXFcoY
PcpK 

U\LfLiKcpYiXFcoY
PcpK 
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 @dÚRJaW^R9jRÚKU\LfLiKcpYiXFcoYU§̂UhC mGÛj@Ú: J§oK§p^ 'Xylem(  jU\ J§oY^X^K 
'Pholem( 
 iUaoRD^@iKcpYiXFcoYNaV IcV¢^iM]KiKcpYiXFcoYJaoSeÚZYLKY@WdGAYCZ^@, U§^HfpK, lL, W¢VK
lXF¢ M\@YLG£VFjIVDdU]CZhCHfVPhCE]pKGhV iE`oCRaLfGL^G £^JaoW§^B]KXg^FSÚ^CH§o@^KG§^UfCEaV`G
AYCPcGiE]oK: MÛYC@]KiKcpYiXFcoYYcoKnJaoSeÚG£^KlK, RaLfGL^G@¢hVA£YC@]L@^KB^FK§p^, @^KjU@MÚhK
J^GY^F, @^KW]CiB^\G£VFjWC, @^KGeGK§p^ jU\ jZÚJ^GAYCZ^@ 
 

 
 

ZeLJa 5 L]KG^iKcpYiXFcoYU§^UhCAYCHfpKPcG 
 

 H§oR^BciKcpYiXFcoYPcpK iE`oCM\@YLG£VFiKcpYiXFcoYYcoKnJaoL§oSeÚlKU\LfLiKcpYiXFcoYU§^UhC 
jU\ U\LfLiKcpYiXFcoYNaV, L§U`iVKiMcY@(Cork), j@K (Pith) AYCU§^HfpK jU\ Z^@ UVRiI`C
E]pKkBCW£^CAYClL (Mesophyll) mGÛj@Ú9  Parenchyma   Collenchyma    Sclerenchyma  
 
1.2 iKcpYiXFcoYI^VYK (Permanent tissues) 
 iM]KiKcpYiXFcoYI^VYKJaoM\@YLG£VF@dÚRDdU]CE\K`GGhV@]KiZ]G £^JaoSÚ^CGhV@]K, jLÚC
YY@mGÛXg^FE\K`GH^RH§^j ÚCJaoSeÚ Xgc H^R £^Jao jU\ W¢VKM\@YLP^FlKDdU]CmGÛj@Ú: 
Parenchyma, Sclerenchyma , Epidermis jU\ Cork cambium 

1.2.1 iKcpYiXFcoYP^iTKmBR^ (Parenchyma)  
 BciKcpYiXFcoYPcpKI^KJaoPfLR]@iM]KYfCM\@YLPcpKI^K AYCY\mVF\V\ Xgc kBC
W£^CH¢^CnAYCPcG iE]oK: iMcY@(Cork) jU\ j@K(Pith) lKU§^HfpK Xgc Z^@, E]pK Mesophyll AYC
lL Xgc E]pKJaoiM]KiKcpYKdÛRXgc W¢VKJaoZ]LM\J^KmGÛAYCBfKW¢VKlXF¢D\iM]KiKcpYiXFcoY 
Parenchyma 
 

U\LfLiKcpYiXFcoY
U§^UhC 

U\LfLiKcpYiXFcoY
U§^UhC 

U\LfLiKcpYiXFcoY
U§^UhC 
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ZeLJa 6 U]@W\K\AYCiKcpYiXFcoYP^iTKmBR^lK¡^@mRÛ 
 
 KY@D^@Kap F]CPfLDdU]C Parenchyma jE@E£YKSeÚ Xgc iM]KYfCM\@YLW¢VK boCAYCiKcpY
iXFcoYU§^UhCK§p^ jU\ iKcpYiXFcoYU§^UhCY^X^K iE`oCiKcpYiXFcoY Parenchyma D\M\@YLG£VFDd
U]CJaoRaEaV`G RaP\K]CDdU]CL^C kGFD\iZ]G £^JaoXg^FSÚ^C J]pCKapAbpKSeÚ@]LH§^j ÚC jU\ YfCM\@YLP^F
lKDdU]CiE]oK: @^KW\WfRW^KH¢^Cn, @^KW]CiB^\G£VFjWC 
 

 
 
ZeLJa 7 U]@W\K\AYCiKcpYiXFcoYP^iTKmBR^lKPcGXfV 
 

1.2.2 iKcpYiXFcoY B§iUKmBR^ (Collenchyma) 
 iKcpYiXFcoYH§oR^BciKcpYiXFcoYB§iUKmBR^ iM]KiKcpYiXFcoYBc@]LiKcpYiXFcoYP̂ iUKmB
R ̂ D\Ra £^JaoiWaRBV^RjACjZClXÛj@ÚW¢VKH¢^CnAYCPcGlKmUF\@^KD\iUaKiHaLkH iE`oCJfoVmM
W^R^GPfLDdU]CB§iUKmBR^mGÛlKU§^HfpKjU\ @£^KlL, iE`oCMf@@\H`jUÛV H§^j ÚCJaoW^R^GPfLiKcpY
iXFcoYB§iUKmBR^ R]@PfLSeÚE]pKlHÛjU\ H`G@]LE]pKiKcpYiXFcoYNaV iE`oCDdU]CB§iUKmBR^D\RaP\K]CDdU]C 
iE`oCRaU]@W\K\W\iP^\kGFRaP\K]CZYLDdU]CD\ ^L§oW\¡§o^W\i¡a@]K 
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ZeLJa 8 U]@W\K\AYCiKcpYiXFcoYB§iUKmBR^lKPcG 
 

1.2.3 iKcbpYiXFcoY W\iBgiTKmBR^ (Sclerenchyma)  
 iM]KiKcpYiXFcoYM\@YLAbpKD^@DdU]CJaoL§oRaEaV`G iE`oCRa@^KW\WfRP\K]CDdU]CkGF
iKcpYiXFcoYKap Ra £^JaoXg]@lXÛBV^RjACjZClXÛ@]LW¢VKH¢^CnAYCPcG 
 

 
 
ZeLJa0/ U]@W\K\AYCiKcpYiXFcoYW\iBgiTKmBR^lKPcG 
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 DdU]CJaoW^R^GPfLmGÛlKiKcpYiXFcoYW\iBgiTKmBR^Kap jLÚCmGÛ 2 @dÚR Bc:  
1) DdU]CiW]pKlF (Fiber) D\RaU]@W\K\ZeLZ¢^CK£YFF^V+ XfVJ£^FDdU]CjXgR Xgc iM]KZYF

V§p^ 
 

 
 
ZeLJa 00 U]@W\K\AYCDdU]CiW]pKmFlKPcG 
 

2) WBgaT`G (Sclereid) D\RaZeLZ¢^CXg^FjLLW¢VKXg^FD\iM]KDdU]CJaoRaBV^R@V£^CjU\ 
BV^RF^VL§ojH@H¢^C@]KXg^F kGFD\RaZYFV§p^iM]KD§^KVKXg^F, G]oCK]pK U]@W\K\AYCDdU]ClKZeL
P^LJaoN¢^H^RJ^CAV^CD\iX]KZYFJaoH]GN¢^KZYFV§p^iM]KD§^KVKXg^FlKP\K]CDdU]CAYCWBgaT`G, 
W¢VKDdU]CiW]pKlFL§oPfLiUaF, Y^GPfL boC Xgc WYCjKV 
 

 
 
ZeLJa 01 U]@W\K\AYCDdU]CWBgaT`GlKPcG 
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1.2.4 iKcpYiXFcoYJ§oU§^UhC ( Vascular Tissue)  
 W¢VKH§omMKapBciKcpYiXFcoYJ§oU§^UhC D\Ra@^KiEcoYRH§o@]KiM]KJ§o Xgc XgYG D^@Z^@
iI`CHfpK+lL kGFD\iZ]G £^JaoU§^UhCY^X^K JaoW]CiB^\D^@lLmML]CW¢VKH¢^CnN¢^KiKcpYiXFcoYU§^UhC
Y^X^K jU\ U§^UhCK§p^ Xgc jZÚJ^G D^@Z^@mMF]CW¢VKH¢^CnAYCPcG kGFN¢^KJ^CiKcpYiXFcoYJ§oU§^
UhCK§p^ Xgc  Xylem, iZf^D\PfLiX]KiKbpYiXFcoYJ]CWYCE\K`GKapSeÚH`G@]KW\i¡a.  
 

 
 
ZeLJa03 U]@W\K\AYCiKcpYiXFcoYU§^UhClKPcG 
 
 kGFJfoVmMiKcpYiXFcoYJ§oU§^UhCK§p^D\iM]KiKcpYiXFcoYJaoRaBV^RW]LWfK J]ClKG£^KkBCW£^C 
jU\ E\K`GAYCDdU]CJaoPfL Y^GjLÚCiM]K 3 @dÚRBc: 
 @dÚRJa boC: DdU]CJ§oU§^UhCK§p^ D\iZ]G £^JaoXg]@lK@^KU§^UhCK§p^ 
 @dÚRJaWYC: DdU]CiW]pKmF D\iZ]G £^JaolXÛBV^RjACjZC@]LkBCW£^CAYCPcG 
 @dÚRJaW^R9 DdU]CP^iUKmBR^ iZ]G £^Jaoi@]LK§p^ jU\  £^JaoYcoKn 
 kGFDdU]CJ§oU§^UhCK]pKjLÚCiM]K 2 E\K`GBc: DdU]C Vessel membrer jU\Tracheid 
iE`oCU]@W\K\W§^B]KJaojH@H¢^CU\XV¢^CDdU]C 2 E\K`GKapBc: DdU]C Vessel D\RaU]@W\K\AYCZeJ\Ud 
JaoL§U`iVKXfV-J£^FAYCDdU]C JaoiYapKV¢^9 iPakQiTiEaK iPgGJ¦ (Perforation Plate) iE`oCD\L§oPfLlK
U]@W\K\jLLKaplKiJg]@B`G(Tracheid) 
 H^RMf@@\H`iKcpYiXFcoYU§^UhCY^X^KIciM]KiKcpYiXFcoYJaoPfLlKiPgGJ¦JaoRaJ§oU§^UhCiE]oK
GhV@]K@]LJ§oU§^UhCK§p^ iE`oCDdU]CJaoPfLlKiKcpYiXFcoYU§^UhCY^X^K Y^GjLÚCmGÛiM]K 4 @dÚR Bc: 

1) DdU]CU§^UhCY^X^K9 iM]KDdU]CJaoiZ]G £^JaoU§^UhCY^X^KmGÛj@Ú9 EaLV¦JeLL¦ jRRiLa 
(Sieve tube member) iE`oCiM]KDdU]CJaoRaEaV`GSeÚ X^@jHÚF]CL§oRaKaViBgFW¦ (nucleus) L§U`iVK
P\K]CDdU]C, W¢VKM^FD\RaZe iE`oCiYapKV¢^9 E`LV¦ iPgGJ¦ (Sieve plate) kGFD\iM]KJ^ClXÛkMT
kHPg^W (Protoplas) P^FlKmMR^U\XV¢^CDdU]CJaoSeÚl@Û@]K 

xylem 

phloem 
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ZeLJa 03 U]@W\K\AYCEaLV¦JeLL¦ jRRiLalKPcG 
 
2) DdU]CM\@fL 'Companion Cell)9 iM]KDdU]CJaoSeÚA£^CJ§oU§^UhCY^X^K iE`oCD\iM]KDdU]C

JaoRaEaV`G jU\ F]CRaKaViBgFW 
 

 
 

ZeLJa 04 U]@W\K\AYCDdU]CM\@fL 
 

3) DdU]C P^iTKmBR^ (Parenchyma) iM]KDdU]CJaoR]@W\WfRW^KiJKK`K(Tannin) Xgc 
iR]GjMÛC, jHÚL^CB]pCF^@JaoD\jF@BV^RjH@H¢^C@]LDdU]CM\@fL iKcoYCD^@RaU]@W\K\B£^FBc@]K 

ZeLH]GJ^CAV^C ZeLH]GJ^CF^V 

ZeLH]GJ^CAV^C ZeLH]GJ^CF^V 


