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/(Basgg,!ﬂa'sr FFEn(1898 -1997)

Qeur S unlibs  STeugediied
2 fwgnaseyn,  Qdgemmuisd  CLictTHEHSS,
wpssTLonfwinaayLp, UM IFSNITGTTTSRYLD
SIMILI) <246857(h FeIT
LiGssiwirrmmlestrry. g
& T & [J B & afl 6r
o2 GTaTLOL WG  GTGITM
Qouflest  mID  SHTQUT
2 erenenLol I NwedlesT Sk
pedTGentiLg [BTGUTELD.
Qouflest  seslldgiauLomes
2leflch meslill Liesflanws Sibidsfigg)
Csfw IPNSETH LSSSSDS 1989-6H

2A6)of1& AEIESS
" Loifldasm auLphidlg) D
Qlm CiugHuied 2w Freugrhiserlesr
2 GiTeTanLoL 1L NeneurLl Lmm)
2Blps (b SS I(bEDS! - SIS

o eranemioliy Lpplw  2aplefwed (9fe) smany
2 eiraranLol 1 Mwied 6TeorL ILI(hiD. (Anatomy : Ana = as under,
tamnein = to cut). STAUTSEGT QL IIDL AVG GIF6D"
eTILILI(hLD. O\ FGLSHGT GeiTy GFIhg 2 GHTL oS
"fg"  eTei(bid.  HFEEST O MILIL BT
o (huTHng). STaugddlest LVGam 2 i jser,
Caupii’t. 2 crereliemesid  OET6HTL el
SreugLl LigdHuilenest Glocbedliw Feuecbsaris Gleul'iy
, BISGentTa:Euded 2 Hny CrId@GaIs6T LpeuLD
FTUTSEHGHT 2 ST ILNIGHEV HWBNLIGVTLD.

Slasaar (Tissues)

G Lo &) flwirreor GHTHMLDHEDLOLIL,
Uelismard Gsnas. Gscvsaflsr Qs 'S
GTRLILI(HLD. Sk GEmaniipmls Ligdspluyo Lfley
Saamwlniwued  (Histology)  e1aalii(bib. &b
FTQUTLD LIV QUMBWITES FFSHANTC) ANEH. Q&
Quessi(h LpSHNI ueDEEM6Td CIHTGHTL F).

1. A5G S 6T (Meristematic tissues)

2. flewevd; &) &56iT (Permanent tissues)
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3. leBLTEIRE0T OSTeTEmS

QL iol BLTEgsir
Quifiiienno anflsiBLTG2g6N

19eMBymid

Bedflem
——— Gewe0 (el

UGV FG
/ l— HITLIS

8. cheoll&IT SMTUE OSBTETemnd

LLLD. 9.2 seturbhiefl Q&GS &

N5 &5 55 6H6T DDUILINE S & O\&HIT6IT 60 EH & (6THLD
ueflas (e 1D

Goug, gy  mall  ASGSSHeGT
CTGRTGESIGanh,  ALOLIL]  (LPEDD  AHQLILIDL Ueh
SLDSGHTL OFT6T W HHET 2 GrereLoL i Nui6h
QUGLEVIBIT HETTCV (LPGST 06U BLILIL (b 6T GYTEHT.

56601 () - Hicofl D& & S Slar LD MO CVBIT6IT D& & 6T
1. BIasfl6)Fe) G&meiTans (Apical cell theory):S

Qoma 2 (HurdHweii aprriGosvelL i
(1852). @z C. pCH60) (1859) AFFSSTT. H6vt] (7h
miesl OFeLBev AH@GS HlFallesr SedLoLiL) LoHMILD
OFILIGH SHeVHTGHLD. b Mmievh] C\FevGov (LpLpd SiTaur
aenidfG@  2AYCHTVISNE. Q& LTFseT,
OegCuimaeu’ &6 oHmid O fGL maeLIL S6iT
SN BreuThIBEEGLI CLIT(hhSILD.

2. anlevGL 0l ggetr G\ETeiTans (Histogen theory):
lsiVGL 16) 29657 QBTG B 2_(HEUTSENLIGUT
Gametrsiuiesst  (1868). Q@ewd UL MTEVLITSST
ASNSSM]. Sergeht  HRIILGS  opDbHS
CoumyLi’ L Ligdlaemand: O\snetsr(heiTensg) iema.

1. Ol GLmelggetr  (Dermatogen): Q)&
Ab@ddlaallen L 2A(bss1@D. Bgi LnSGse
(b FHaerid CoHmHmielsHng.

2. Quificienip (Periblem): @& A5G Slamalletr
oo AbhSEHTGL. BF Lnewills LGHowd
CamomicisEna).

3. 19af1Ggmip(Plerome): @) 2455 FHFeletr 2_6ir
(b SHM1GLD. Q% 611060 LigSlamiid CEmmmielFEng.
3. Befl&m — srLe G&mereda (Tunica corpus theory):

Beflasr  —  @mgev  CFTETHUNDGT
o heurddweui A aqubll (1924).  sever(h miesf]
25Gd5E Qess(h HFLILIGS BT CHTCETL F.

1. Basflsm: Qs sevu(h mevilullesr CouarlliLigd).
Q&1 LmdCHTOIET 2 GBTL THSHEDS).

2. sngusiv: @& Hever(h BISHUIGT 2 GITLIGE).
Quiugd  sewigelr  ypewfledwiup  sivlesd
Lgdleowyd 2 S5 MdHGHEDS).
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Gauij — miewl) 5SS (Tunica corpus theory)

GourT myevt], Hevs1g 67 BIewfILILIHE%:S; Chif 1)fleh
SALohgleTend). Coufled mieslliiad) GeurfeLprganis
Osnashereng). Qen@s £Cp Bl AsSSH
FFAMLohgIcTonS. Coul Bl ASSSHF LDPIL
LormiLL L C\sreiTensaeit GLp O\ET(h s i (heiTereyT.
1. BiasflG)Fed G&meiTand (Apical cell theory )

HeflolFed ClameTansuiienest 2 (meumddlweur C.
B8&60) (C. Nageli) aG (5 BIesfl0lFed 16b6v) Hicsf)
Capmomied CFed AS:GIHFE®al 2 WTLT1HSEDS).
Q)F06\F6H BT6T(LpS QLG QULDTENTS]. B)BGT 6p(1h LIGSHLD
Gaurr eLprgemiLs 2 GYTL TGS BB6HT LoD eLpGSTHI
LGSEhIGT  LnSCHTe),  Lmewstl  eumsivgeud
HFEE® 2 WTLTSHGEDSE. B&I  auTsvGed
SALIGL1CsLbs6fe) Hrewtlii(bEmS).

2. anlevGL 6l ggetr GEmeTans (Histogen theory):

aflsivGL16) 29687 O\EBTEIT WEHEIL! 2 (heUTdhENLIGIT
Gametreiviestt  (1860)  AaurTd.  eVLAFELITSSET
eTeTLIGUT @)F0CH TSI AFASSTT. Cour b6t
A5G35  Hxalled  mIcTE  anflevGLT)egesTaeT
QurLsns QEOBTHTOS FnDIEDSH. AMCUSGT
LpedmGuLl,

1.0 oG mQ ggetr: @)% CeuaflliLim 2i(h& @,

Qs Gaurflesr Lm&CHTed Ligdleanws
2 GBTL T&HGEDS.

2. Quiitienio: @& eoow (hdG. Q&I Ljmesst)
LGdHleow 2 BT mdHGEDS).

3. 9afiGymip: @& 261 2A(hdb@. Q&I sivlesh
LiGSHlavi 2 G¥STL MHSEIDI).

4. GaallLiGymGlagetr (Calyptrogen): @)% Geurr
ALY LILIGEIDI 2 GBTL TS SHEIDS).
3. Gty — &1L G&mereanas (Korper kappe theory):

Camgiuy —  SLGL  CFTeiTeandel (L6t

augsauT af it Caurfler miest @ressi(h Lighsenernds
O\#r6e8sTL & CHTILILIT LODHMILD HLIGLL.

1. Gangliuy ugd: Q& 2L6d LGHow
2 GHTL 1SH@GEDS).
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Lo

T euewas
U@Ly

2_BdHd
EMLOUID
HENEVELPTEI

T sums LG
(Y suems LGLIL)
Wi

8.2 m&ES mIDILG C\SHTETEmS

uLLD. 9.3 Geull Sp&&SHS &

2. al8u uGd) : B Caugepigls LiGHlew
o I MHSGEDS. Q&I H6v1(h Hiesuiesr (Besflam —
ST O\ BTATHUIDT PSHEHIGTENT). T s
LIGLILIGDL 6V, BGauny (Lpe®DSH6ieh
Caumii(bSsLILI(h S (D) Y euenss LIGLILIDL 6D
eTeTa LD ADLPSHELILIhEDS)). sevdLpret T el
LIGLILEL LD LGS CHTLILT eTeviayLd, Grymes T
UMS  LGLIL®LULD  LGs  SLGL  eTevayLb
ADLPSHBLILI(HEDS).

4.2 D&% Low O&meTens (Quiescent centre concept)

Gou mievl] AdhGddlFalletr OFwevLITL 196w

NaTd@d 2pds  @owd  CETETmSMWL
OavellCiihd ey — Gemmaisiv  (Clowes) (1961).
Quiugduners  Gaur  eplgd@d,  Geurfledr
GoumyLimtenL et OFeLHERSGLOIL G

STILIL(h ST Cou Ab@SHF: LigduievanLohs
Ozerfleurest  CFwIVTSHELLHD Ligd 2 mdbs @LOWILD
GTGSTLILI(HLD. [OFF QT GLOTGST 2 Mg
MLOWILDTHALD  LODMILD  ASGSHF  OlFeLsemarn
2 (HUMTHGLD LIGSWITEQYLD 2 GIT6T ).

9.2 hlomoos; Hlaidaorr (Permanent tissues)

BI6S) A5@S SFeidmig Blowevs Hs s

G161 mIFHIGSTMEDT. [O)Eo)] BlrbSILoTSGeuT
FDHTOBLOTHB6UT OFOLIGLILY LicBarL9enest
Qupigiei(hdleirmer. Bz Quevsi(h  UMDSHETTS
UDSLILI(SHLILIHEMS].

1. aTarfl (Flenevd; &) %6 (Simple permanent tissues)
2. gnl’ (b Hleoevd $)F &H6T(Complex permanent tissues)

eraflw hlemeo s, & & aseir:

@Gy wrFflwner  CFevaafilsr  Csr@LiL
creflwgds  erastiihid. @FO\FeLEET AeLDLIL
LoHmILDd CFWIeTE) QETILILL 6. Beal eLp6TD
QUDSHLILIHLD. A,

1. LmhienssLor( Parenchyma)
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2. GarevmiangsLor (Collenchyma)

3. siuhledlyriuemnsLor (Sclerenchyma)

urriienson ( Parenchyma Gk: Para -beside;
enehein- to pour)

LIMTTRIGNBLOT BTeUTSS 6T ADISSIL
LITShIETRILD ST IL(hEGTNG. Q&I FTauTdSeH
SGLILIDL F)FENWOCH 2 GVTL TIHGHEMS]. LITIAIGHSLOT
OFevaer 2 ullmeTenemay, Glosbedlw GlFed  FHeurr
2 L wmal. @aetr Feh Feuf GlFebeIGevreniicsme
TS| LITIAIGBLOT OXF6LSHET, (LPL DL, LIGVBHTERILD,
O (KMET,  QUBIBEDD,  HEUTL VeV B
QUYRULPEOL WG  LITIAIDHLOT OlFebs@nddlent G
Ogeflaures OFevedlanL Gleuerl iLigd) Smesst (b EHns).
LITTsIenssLo GXFGOSET [biT, STHMI, SLoleyL’s Gl (mL eI
Gurresiy G sewend  CFLlbHletTnest. GlFevs6T
QLIS IeuTs HIDLODMED6. 2 LI MNLI LITIHIGHBLOT

O FeOBET HTeuT 9 1 vdend DDLU ILITS DESHSE
2 gfInal. LGS B HLSHID Liesst), LTofldsed

LiGuo] LITBIGDEBLOT OFeL 6T QuLpwITS
Gomlameirer b Emg.
GF6velenL Qe LGS &6
ULLD 9. 4 LNl 6m &L
fev  LngiieSLoT  COFHSHET L9Fletr 6T,

GrLelletrselr, HmebFd STILTGeIL L HhiseT,
FTOFAWLD A5G Cueimaunednd Gl

asSepar. Qower @iy GumifermeivL seir
T IL(hSlebTmert.  LIMghiensom — GFGOHET LGy
QUMSLILI(HLD. 2ADAIH6TG) Flev SCLp
O&1(h L ILIL (b TG
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UIThIEnEBLOT

LIgh &t
LT hIEDELOT

OF6v60lemL_
Q)W (AT TNIG;Y5)
OF6v60lemL Lol eB6iT
Qeuels
LGS B6TT

ULLD 9. 5 LUMIThI6MSLON 6U6M &6
S\, gThiemSLoN ). GaIl UMTrhlenason &. HLESSHT eulq el LIMITRIEDSLON FF. &GemIhiengLon. 2 . LEImarhienaLon

(" 2. STHDILITTHEIHLOT(Aerenchyma) :
LmghiensLo 0Fevseetr OFebedlenL el ILIgEB6T SHTHmeDH®6T 015 TeEs(h6iTemes. @ane HTHGHTL L LD
(&gﬂq@'ﬁm@'ﬂ 2AEUDDIDSL 1 LIWGTLI(hEleSTeeT. 6T(hdhiSETL (b: BLD L 1IIT, UL 19//606V/T

( 9. LyGyn&FhiemaLorm (Prosenchyma) : T <. Qe unghieasion (Storage
[BeBTL, Fn [T (LPEDGII BT > \ ) Parenchyma):
Csressr. DM $195S FaUTH®ENS U TR GO ELDIT 2 ew1ayEUITHL Ser GLiE@LD
Oreter LMTThiSLOT. @& SHiThid LmghiensLon.  61(hd&IGHTL (h:  Gaurr,
K5/1)615)6757 S RUEZAETS J & Satr(hds SLphighser
A
. &QamrmyiuansLom( Chlorenchyma): B. pLrEsyls  unghiesom  (Stellate
LI b1 5SS B/l BT O\smesTL Parenchyma):
ungiieson.  QeflFGFidme  Lienflenw BLFSET @l  LITIHIGHSLOT.
GLopOsTaTEDS). 61(hSHIHHTL (h: @ewevsaristr I(bIBISHTL(h:  QUIGDLD, H)  GUTEHLD
Qenevuienr_&)g BWVEHHTLOL] LiGhH%aT.

J - J

Baneomienaon (Collenchyma. Gk. Colla-glue; enchyma - an infusion)

GameuhianaLon etarfli, 2 ul(merer 2 pibwells@n Ha. Cameviiension OLTgens @m elesuilensy
FMaugdh g6t LnGCHTeVLSCHTe LigdHuieh SrewtiiibEng. QdbF Coaufsafleh sresiiihaidleveev.
ETT)  BWGVSHTLDLEGT, Lidh HTOLIE STentlii(hEng. QFOFOSCT BHEUTL AHLOLILIDL G
@NISGORIL (hd CHTOMSHD, LIVCHTERT augaiLpemL el &6 6Fed Fauf FIHm SYLILISH®ETH
OETes(heTeng).  @dFCFevser GFeveyGeurenrLeir flsenailsy Gamis) OFeLeGeTaELd GlLidigeniD
CsesT(heiTeneer. @& QUET(HLD HTUTLIGEEERS:@ HThiE HDeOeTLLDd, LT HeTOOMWLILLD HeSEDS).
CHTUAIGHHLOT GHMIHN CFGOHETTE) AL DI FH®Dhd 6TeETess HMBUING Lidk hibcuwilbhisman G\bmessrGL T
(<1 QevevroGeur el ii(hip. Camevhesonailey GLeflesr @ mebsevid. GFed FHeufleeren GlLigiger
Lig b BLILISGST 2119 LIL1enLufled CHTeVRIGHELOT eLPGST M QUBLILI(HLD. AHeDa:

9. Gamewr CxmeviianHLom (Angular Collenchyma): @&:nmg’;@s\)
. g;u;g')g) QFevagieur
[OFF OLngeumest GHTUAIGHHLOT T —
UDSWITGHLD. Qhi@ CFLSET  LOBISHMI T @ BoTE
2ADLOBF(HSGHLD. BFlev C\FevH6T Fanawwi/Ld Q60 GGt

GCaremsiddle Aebevd Neflbiieh gL jseir
FneIlIL(bLd.  eI(hSHISHTL(h:  L7L BT,
\ﬁé@”&ﬂﬁgmﬂmﬂ allest LS CHTevLg FCHT6L
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2. QL Oarafl  Ganemieson  (Lacunar
Collenchyma):

Qaeuens  Camevhiansiomelley  GFeLSH6T
RUPEISDN  SADLOBS(HHGLD.  CFebeilanL
Oeuaril ISl g5LpbdiaTen Fauiiighd) oL (hLb
BLYLILEGT HTGTLI(HEGTDET. 6T(hdEIHHTL (b:
\(%?L'/G’L/HZL??/UHQWGD? Lm&CHmeuLg SCHT60.

8. 21(h$a& CsmeriamsLom (Lamellar Collenchyma):

Baieuamns GaMeVBIGHBLOT O FcvHET
QUB(BSBLOTS ABFHSHNTH SA6V6VE] UIGHFWLITS
ADLOhBGITGITGYT. (OO AR ) Liflg)
Qe GLins@ — Feufser  (Tangential — walls)
SLYLILDDI S UCEE CEE 2H(bHGENT%
ST LG EDS]. T(hdSISHTL (h: QIS WIThS
\_IDSG5Te19 5056 )

AemL_Gleuerd
BHIQLILIB6TT
)

LLLD 9. 6 G&HMe0rhIEnSHLON CUEDEHSHET
3 GaneoursGanemenson o). QenLaeef Gsmerhtienson &. SibéE CamertiensLon

soloSlbicmssiom (Sclerenchyma Gk. Sclerous - aImaeniid GsmeukiensLom (Annular collenchyma ):

hard :enchyma-an infusion) GGsehr (1959 wopOprE  euesuer
stusledlrhiendgsLon OlF6baeir LG GLm aarwid  Gamevesiansioneneal  igerfl  (Nerium)
Sengopn Qoibs CFevsa@d.  BECFevser HTaUT Bewevd:ETLOLI) BV PIhSTT. @F6T GlFeb
® BeBTGLIT 2A606v5/ GL L WiTHGeuT eOldemes e 468 2 GO TNHGDIL GG GILYQILITENS. ®
B)6ser1_MLD 6len6v F auf Henern s 015messt(h et ILI(hLD.
sivbledTmbienasLom O\ FeLE6T @essr(h UL ILI(HLD. ageuots  HTewlii(hd.  OFeFeui  edlgesfler

QT (heTTOTSHTe) LOFQLD BLYLIITES HTILILIHSDS.
Bgat1 OF6b 2 6iTGlover] LlBayLD GMIFTENIE. 6TerfiL LoHmLD
Fevenss GLlemand Csnaim g, svdlallenn(hser Shid

1. sivleSlem(h H6iT

2. (BT HGT

e &leSlemn(Haeir (6o @&soamseir) (Sclereids)
sivdledlamg(hser @mibg OFevgart@Lb. CLITSGUTS
Bé0rebaeT @55 A LD OFTem e e Hevr

Sneves 2teflsSns). Qevar oflens 2 e, 6TesTCL MeblLITLD
CLITeiTNENaUBEEHH @S 519 MTSS6tTmLOMILIG 0)1%5T(h SFltTmen.
LT U USLIIhSSLIL(hSS.

oo HleSlemir (h & oifl6or GI6m 8 & oI

-

~

3. 19Gy84) svflalamg(hB6T HeHevG H6b CIFGHB6T
(Brachyalerids or Stone cells)

GFsv Siemm

B9 GlFev
FiUTH6IT

Qoas @5 &l'Lid Carewe  sivflellar(hser.
FLYGILOTeE O\F6h FauTEamand Clbrevs(heienes. BF0FevEei
STQUIBISTGT LILLSET, 195, Ljmewl, HLG6u H(Hayewr Fld
Lonmitd Hev sesflsaflesr sl LigHsafled STl iLihEng.

@@;‘@mm@ : Guilgsmulesr sendds (pulp of Pyrus) )

Ggsv 2iemm
)

E—CT
RNEENEIICE

<. GLogGymeivdlellang(h s6ir (Macrosclereids):
Qavau Amy siplser GLinesim e, ClFcvsarT@Lb. Qanay
Oevamid sTaug oflews Oeuefle naefleh STt ILI(hENS).
(b SSISSTL (b: GG L Covflust, riFLh.

)
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Qe ifleuenL b MmOl LITSHhIEHEHL6bT
Falqui hesrL CFebser. Qe Qaevsar, aillens
2 @nser  GureTmauNMIcy  HTewTLILI(hSG TGy
61(h&idHML (h: LD Lopmid Camdhwim (Hakea) aflang
92 DNHCT

( @). 619 G siuladlang(hHer (Osteosclereids): )

J

~

BILDedLIIT, L a0 BB TGl 6371 1777687

. 261019 Gy studledleng(h & (Astrosclereids):

Qweu Hlewends Lfleysmend CHTeHL BLFSHHT auLgeu
sVEelleT(h ST AGLD. Qo BVSH6T, BMeVSHTLOL)
2Fwanmled sresvtli(hSesTmet.c(hdsidHTL (h: CHullenev,

~

51955
QF60 GeUT

Q560 Siemm

J

FF)

~

2. 19 ®&GsT sudledleg(h e (Trichosclereids):

ST IS

kasmj)@ Gauijseir.

Qe GLoededls  FeufGlsnass  LoufiflanLpseir
Gunetrp  shvledleawg(h&elT  AGLD. eTcvTeRIHn  GHT6HT
et deneybm Ligshiser GlFed FHeufled Lighd(Hdb@LD.
Qeau B smeughiseflssr sew(h oHmIDd @evserich

T(hSHISSTL (h: BHILO@LIWIT @WVEET, LoT6TsTVLe/T/T

~

J

ULLD 9. 7 evdledlemm(h 6uemHEH6T
1. NG5 svdledlemmbaeT . GsEIM evdledlemmbast &. SpeviqBuim sv&ledlemm(beeT
FF. 46101 BT 6vleDlemI(b&6T 2. 1gemTHBSM eusledlemmh

Breéd Gumetrp svdledleng(hser (Filiform sclereids):

Qe gl wGomnfuwim Qenevdsrertlsd
STl IL(bid  swEllr(hser. Qewes 1.5
BeTLpETET BESSTL BT TH®NLI GLITGTNEDG.

N

miseir (Fibres)
[heBsTL, T [T (LPEDTHGGNT > O\ BTeBTL
BT RIHSLOT C\FGISET .
— gl (LPENENT
[BITIT 6T TGl ILI(hLD.

BIJEET  Gmid  GlFed
2ADDHET, 6Oldesilesr GlFed
Sl AFemer OHT6sTL
o2 uiigHm  CFGLHETTEGLD.
Qe erafl GHLflsmand;

-

/J
N

O\FTGTTL &I Qedau FTrhiS, G 2w
FHmenest AL ILISTED f
uedlewLowimesl  HTHIIGHT

SM1& %% & b s LLLD 9.9 BT&e
STHIGEDS). eiaGal  GNISSQI.bS GsMHDID
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uLLD 9. 8 evdeiTThlemEHLON STeTuTLILI(hld Hled Heufl@eT

31, Guiflsemil, 4. evLgmeudl, &. esmiuwim

BITEGT Bk HlkHHET GTRLILI(HLD. (BT HGTTCHS]
Gu®F  wpmId  OBFaH6BTIHND  auewils
LPFENISSIULD QUTUIESSTHS H(BSLILI(HEMS).

, FTaugoFsafley 1%
~  BeTLG BTTHGT. 0% HevsTL
- “Oafuor? BIT&T  GLridiflurr Gy
~ BIJHET A&, @)% 55 OF.L6

\_ BETLPEDL LI

BT&6T @bgl UMSLILI(HLD. A,

1. FGULD BTFHGT HVVE HL L [BTTHCT:
@IGETLID  Hlewey DFVSHILGT  Deweueh)

STILILI(hEGTD BTTHT AL Bwas FeLD
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Qeaenihg BIFSET GIIQD ADLOSHEBLILI(HCTDE.
Qalauend BHITFHET auTeiv@evd; GaLbLMNiddle0)(Hbg
2 (HeurnHleiimest. @ever @Tessi(h UL ILI(HLD.

<21) SCiflumiio mraser (Libriform fibres)

) B 1975EH &6 (Fibre tracheids)

2. Umsiul. BAJ&6T g dFusSNng OeeflGuw
QLo BTj&eT (Bast fibres or extra xylary fibres)

Qaiauens BTG sLjGormuigbled
SIS ILI(h HGSTMGY. BUINGOHBWLITET LIT6IVL [HTTHGIT
adleLowiTeienal. 0FeLaGeuTenieerTeh AcTanal.
FeW16Y, LoFFE®IT , 261 eSS HTAUTLD, FCOTLIGNLI
Gunetrp  sreughisefley  LyGemmuid 6DV
Oevafliymls L e uled(mbg Ll sSna. Bibs
sSLGeTmuitd  BIFHeT Hnest CLfledFEeT  [BTTSeT
TGS MY (LpSHGHT Lp&H&l6h FBUDTS
LG BLILIL L GOGUULITSLD.
3.8wpymrigliny prgsEer (Surface fibres):

Qa1euens BITH6T HraugLl Ligbuiest GomLmLs
Lgn9elmhg  CeneTmiEng).  LibdS  Lodmid
Qoveuld Liehd: 6T(hdSHISHTL (HbEATTGHLD. BacUend
BTG Gromiym aflens o amufledlmbgI
S dEleTment.

45650 B 2@ HIFHeT (Mesocarp fibres):

Qalicuend KIS L (L1 Hesisenmet Camismy
Feuiludlett B(h 2 ewmuieOlhhdl SlenL SElestmen.

5.8 avev prrgser (Leaf fibres) :

Qallauend BITH6T LOUyevr, HCsal LoHMILD
Glrei1% Gariflusr ST QeevEarled)(Hhg!
Sl SHEle1me0l.

SIGHT DITL GUITP6NI6D [HITT&6iT

QUITERETISTT — LIWGSTLITLIQGTLILY (BT HET
SLOSEUTL UMD USLILIGSSLILI(HEGSTDS).

1. BIDL BAgser (textile fibres): giewsflsanan G,
AUDVEET LN6T6r, UM SWTfles Beleuens
IBTTSGT LILIGHTLI(HEIGSTMEHT.

o GupypugliLy BrFser: 6T1(hdHissTL (h —
L)

o OBGIQUTGN BAFSH6T: 6I(hSBHISHTL(h —
Fewsev, GryLs)

* BWYQILOTRT [FTI&HET: GI(hdHIGHTL(h —
CHHBIBTULL, HAGSTGUITS), ALITSHST LOHMILD LIeV

2. &rflevs pagser (brush fibres): Giiflands LommyLd
SI®LLILID 2 MLIdE) O\ FU 1 nIGsTLI(K LD BT H6IT
ASLD.

3. &(heLowrre BIML TJ&6T (Rough weaving fibres):
FL&HT, GFi&Helr, LTI%eT GLITeSTDaa
2 HLgd OFunun’t LweTLI(hesTmenT.
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4. e1pgl ST 2 HLGP) BrEer( Paper making fibres) :
Qdar  aFew  SL®L  HITHMD B hhd
(CEZNNNCY GT(LPSISHITGIT 2 HLgEHuev
LIGSTLI(h Sl

5. Byl o gayio wyser (Filling fibres): Qaleuamns
BITHGT  &HaQatT, OLodamsd  HMEVIIETHGT,
L  ouCursts  Gurelser — GFuwnL
LGS SIS  T(bSHIGHTL (h: LUTLDLITS,
BevauLd Li@Ehd.

sal”_[HsSHassdr (Complex tissues):

QRh GO L Liessfluflenest
GLomGlameirents L1vGaumy
umswTer  OlFcvsaflsst 6
Fnl' L eiot1GL gl (hddH
TG ILI(hLD. (O] [
QUMSLILI(HLD.  2AMAI  EFGULD
LoDMILD L jGeTTWLILD.

= w— -
CLCKFPA

omgood (1) Gami @Gmmb (Xylem or
Hadrome)

QTGS STaUTEIGNG BavTd HLdaIEleTn
LPSGTDLOWITGT F)F FGULD AGHLD. WFGULD GTGHD
OFrevemev C. pGH60) (1858) ABpSLILI(b GBI
B3 '@&Gavsiv = L eL' (Gk. Xylos — wood) 6T65TD
$Cgdhad O\Fmed @b LCTmGHoLNuSH e (mbs!
D GTLTGHLD OFGULD UPSXTLD [Fledey @FeLD
TGS LD QUITEVGHEVS T EANGIES
D GTLIGHLD wFeUD QIFTLID Bl FeLd
GTGSTMILD ADLSHSLILI(bESTET.  (LpSeiThlancy
21 606h  pHeileh 2 (BAUTGHLD  DFGVG:Tn )IHGIT
LGorGLm eFeid eTeiimiLd LeTewr 2 (heuT@Lb
WDFVE  FamFET Ol meFed  6TeTmLD
ADLPSHSLILI(HLD.

Qi GLiedFevd dmmiser Oeuaflliyndas
Crprsdluyp, GLLT — ®FVGEIMFET 26T
Crrsdluyd  AMLoBE(HLILIS Qavafl Gprdg
@Fd Tl IL(hLd. @)% Oungieuns Geufserleh
ST ILI(LD.

LG BLaewFev  dmmiser 2 GTCHTHENLLD
QoL L TewFevd; EN L OleuafIGBTdHEuyLD
ADLOBS(HLILIE 2 TCBTEG @FeLd 16Tl ILI(hLD.
Qa1 sew5(h LIGHUIe HrestiLi(bEn).

LG’ GLrengFev Fn M| SHGT 2 6irGermuLd
2ADSFHDY]  OLOL LIDFVS:  InDISET  FLDBSI
ADLOBSHLILIG] LWL @FLD 6T ILI(HLD.
Qalaumauisy 6T  RH  AUTEVGVESNED
o haundng). 61(bd&ISH1L (h: CFevTEGlaaredevir
SmmleviLp.
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QFWEOLIMT(H

O UIaISLD:
LOTGRTQUIEGT  [RLPUAIEDGT  HTITOMFLIS) LIV
CUEDHILITTEDT B\ S Ba6TTS FHEBTL 116D

LG GLmengFev FnMIHGIT 2 6TGeruyLb
QupLmiiseflsy (b  OLoL' L TEFeUddn MIEH6IT
HLobg  STeviLii(heud QeLBlaew  @FeLD
GTGOTLILI(HLD. Baiauesued LIGY
QUTEVGHGVSHHDEDDEHGEIT 2 (HUTEHEMS).
61(b S FHML (b: 63.59Cus TG TFLD FHDBIGSILD.

GDFID [BTGOIE QIHSWNGT ©O\F 6085 NH6TH
O&HITGOTL_G1 D6
1. 1975 a6iT 2. DFUHGLOMLIFHGT (1) 19 TSI
3. OFGULD (HTTHGT 4. GFGULD LITTAIGHELOT

9 ré&Haser (Tracheids)

19 7SE(bHGIT BEBTL Fn[J (LPEOGTIHEGT 2 GOL LI
gerflewerr GsretrL. 2 ulgHm  CFGLSETTELD.
B)F6tT O\FGL AHDWITETL| BTTHEMETS HTL L9EYILD
ABULOTETS]. B\&I SIS ClauL’ 196D Licv CHreser
QULY QULDITGOT ).

QUEMETLLIDH  Fi(H6iT afldaiory GemeOLILTsETEn
poiy oy 7TOPIH Siguy

5
SO OONCION/O

©0] ©] 0000

©Jl0f ol coo

()
(5

Q.
()
9
0
0
()
()
o
Q
()
()
(J
()

()
©)

&Y 56y

ULID 9.10 19T&Eb&T HNID enFes@piiserfled
SITEOOTLILI(bLD LI6D 6U6mSWITEoT STevorLMDHlemeD ST
SlqLIL|&eiT

LevGaums ilBLoner GFe) U HLLILjBGT
Qe Hlewev  FeUILIGLD  CWIT(HL HETTEH
AGVH]. SHDME CUDGTWIS HLYLIL], Fr(HET HLYLILY,
gensild By,  euemev  LIesTesIey  BHLLILY,
GssLy (@ flsoers  seiliss DD
Quhisafled  Fgns  HYSS  FQUHDLULIE)
ASwemar. 1975E(bsemes Hiestlsamle $meyseir
HITETLILI(H QUEIGVEV, AGTTC) LIdEF FaUTHer6H
QUITLDLIGDL LI @ LPIBGIT ST L ILI(H ElGSTDGUT.
BCasreOLifibseT @6t euflwins B
SLSGI®S CLoNOSTATENS. BaUS6T aSTNGT
LEG] GQEOTDITE HGDLOBS/GT TG

&S)ipGes1TeuGILITLD,
STauhsailey  Heaogd

O AGL meemL’ (h
SLSGHID  (LphE
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TSNS 1QTShS(hEeT  oThighbletrmert. @/
GLoguitd  FTeUIhISEhSGd HTHRIGHLD cUOILOWLIS
SBEDG-

D& 608 ()LD 6IT 19 Shwm
(Vessels or Trachea)

DFVSSGLPTUISET HedrL  GLpmu1 GLimeirm
SADLOLILSET A&HLD. Qaver 2 ugmm O\F L HeTTGHLD.
Qe  QREHIMETLEF — RGTIDTEH  ADLDHSIGTET
aflenFwnes QFevsameand 6)%T6sLewal. Beummler
Lperd Feufled Flpeyser o crerer. @setr GFed
SA®D 19 75E(HE®ET Al HABLOTETS). bI65TH6HTI60
STl IL(hLD HImeTSEDaSBL (h LP(LOELOWITES;
ST b R(h HDAUIDET 2 GTL 1HSHEDS. B/
@ndnsHId®ardsL(h eTev1L I(hLD. 61(hSHISHTL (b:
Lo @O, FIDaTSE eSS (h LIV
FIDNTE®ENTS OHTeET(h HTGRTLILIL LT6) @& LIev
Sidarg 5L (h ereu1L1LI(h LD. T(hS&HIHHTL (h:
A GusrGlevors 17/7697.

SDIo60F)

R 67591777, BLLLD,
~  GlaehGlay aflurr Guimetrm
- efuon? &) 1o G a1 17 670 @) L1 [ 1D & &if] 6D

b ™ F &G LU S ET

STGHTLILI(H HIGSTGHT.

et Gend), O grGlFessr Grend,
LG B&m6)Lasrr" Gyend] Guinestm
2 ehFIGwimsvuGILITLD &(bLoLirkigerleh

\ DFQVEGLOMLISGT 16w iLi(houlebansy.

yysdpemer  CuraGes  @edwLmbd  Feuf
SQLILSTIG  uedeTwd — HQLIL),  H@BET  HLgLiL,
gaidSigLiL, uameLILIeTareh FigriL) A @Gl
S LIL|E®6N 05 Ta8(heTend.24ehFCwmeblLiTibse s
By BLEGSHID LPSHTDLOWITEIE:  BFIUTSLD.
QLAGLmemuL(h,  &lipGams@Liib  Hraughigetled
MFVS  GLomiseT  snewliL(haibliame.  @FS
Glpmiiser  liGerrsvlLifd  smaugiomer B SHe
1ML IL(bENG). ®FVSH GLPMIEaTe LphSuLs Liewf]
b sasflo 2 Liys6r CLTeTmeunednd SLdgige GLoayiLd
ST St 2Aefldgeh 4@ LD,
cm&eold Briser (Xylem fibre)

WDFVSHIL 6T Bewewethg HTewTLILI(hEGSTD
VE O TGTBLOT — BITHET, @FGULD  [BITTHET
et iLI(hiD.  ®FeID  HTJHeMeT  GFed  Fauf
dlgaflerTed  Hag. Qe @mEwu  OFed
SAmpUilenasid CabrerL, 2ulgnm C)FeLEHETTEGLD.
Qawar Hhavgd HLdHAUH DMV, ATV HThISG
Spwer  AaflGdetiperr.  @ewey  LPBHEUTLD,
@geserL_mip Blawev DFGVAIBET 6D
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SIGSTLILI(H EIGSTNEST. @FGULD BHTTHET &L IfeLITiLD
BT &6T GTGOI@LD ADLPSHBLILI(HEMI).
QupLloLmTeVTeT  HTeUIhl  Sefled  [BATHGT
2ASsenailed HewTLILI(h EHlGSTmest Qaney
F (hsernEGaeur, OB rFSuwimes LI eoL
sansGeur, Hev Crprhmseafley GFevsarlenr Gui
FflFOFvsamTECaur  Fmewill  L(hFeST MG
FITHITTCET 19.75:5(h H@HH@ LD, BT[] &G SHLD
Qi QL BHwev UL eIBISET, ASTAIS
yr5dh @55 BITSET GTLILI(hElGTmes. Qbd
QL plovev  QuQeukiGeT  BAF — 195556 ST
eIl ILI(h )61 mGuT. BT 19 75E(h Serfleh
ST ILI(hEGTD  GLOISET aFS:  GLPTIUIBET
1975 E(h F6rf6L 2 eTaTemEs ST 19eid HPluienae.

cm&eold unmhienason (Xylem Parernchyma)

DFVG I SCerm(h
Cxibg  Srewill  LI(h&leTm
LITIBIGNSLOT  QF6USET FeULD
LITAIGDSBLOT 618U ILI(H HIGSTMEHT.
@ar oi'(hid  FHI6HT  DFVSG
Flgadled STGRTLILI(HLD
2 ul(meiren GlFeh A@HLD. D6t
0F6b Faurf G1Locvedliigy. O1FeLEYIBeVITENIGHTITEY GV ).
LmghieEon  QFevser  BTCLTEETS  AFHDS,
Qoentwinsd STl hous AEFSH LITIEIGSLOT
GTGOILILI(HLD. ATLICLITHEHTS 2ADLOBSIGTOT
Lmghiendon  &EF  umgiiewsom 6Tl IL(hLD.
QueLmip vy wFVLD AFH LoDMID BEHT
LITghienSLoTellenesT GC)HTe8sT(hGTeNS]. LITIAIGHHLOT
2 ewrayls QT seend CFLOCILEID, Hleerd
S SSIUSVID FIeew LTSN

. — =
L7EYRH

yGarmub (=) ~yGemmuid (Phloem or
leptome)

QUITEVEHEV ST HIHETGY 2 G Ll
QurpLamard — sLHHFSTD Tl (hd  Hx
&L Barmuwitd H@Ld. sHLGarmwib 616y GlFmehanev C.
B8z (1858)  WlupsliibsHenmy. LGy
CaoMwdHedlmbs oL@ sLGermuib
WpSILd Flane &LjGarmwiid cTed1L ILI(hLD. QUT6eV@HeVH
CaoMugHedl b 2L n@  sLGermuib
QuawLnls Hoew  syGermwid  eTewILI(hLD.
wpgeTHlaney 2 mitinded  wpHedled 2 GHTL TELD
sGermwd  Fmiser  yGumiliGLm  syGermwid
GI0IQYLD LGSO 2 GBTLTGHLD L{CATTUIS Fn MIBGIT
@uirm  syGemmuwibd T¥IAD  AHDLPSHBLILI(HLD.
YGomGrm  wyGermuwitd  Gmubls  QUTLBITET
OsmessL g/ @) Olor” 1o yGanmw cuerjdSHufesimed
BFGBLIIBEDS).
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«@ermuib BTHTE cueHHWTDT ©&F608&Hm6TdH
@& GOTL_F)). SIGH6Y

1. FGOGVEL & GLPTUI Fa MISET 2. &IGWGHT OIFGLHEIT

3. sy Gemmuwitd LImgRIensLoT 4. S CSTTWILD [BITTHIT

&Fooo0emL_& GLpmi) sa musser (Sieve elements):
FVML S GLOTUI FnIBET &L |CeTTiLgHles

SLSGID FnpIFTIGD. Qeday Q)(HeuedSLILI(hLD.

Qe FeOeVL & O\FGVBET, FOIGDL @LOTUIBGET.

FOVML F6FeO&H6T (Sieve cells):
FeveLeML & HL (b
F6V6V6ML_ B (GHLOMULI

<LGemuwid  UTFhleNLOT

HlenewiF 6lF6vH6I

LLLD O.11: LI6D 6UEmEBIITEDT oL|BaTL 6161 S 6T

Qe QLG ohmid @SlipBesmsiv
QLT LD HTaUTHIS6 2 6wTey HLddILDOBTL d&Hhlanev
OFvFaTIGLD.  FeeuLF  OFevsafless  Lidss
FQUTH6I) FOVML LIGHHGT STewiliihSlesert.
Swerwid  OFebger  @EFOFLH@RLGT  CFIh
ST ILI(h U leHEne6V.

FeOVML &GLpMUI&eT ( Sieve tubes):

FCOGUGL & GHLOTUIBGT BEUTL @LOTUISGTL
Cunesip «L|CormudHlett HLG&id InmISTTGLD.
Qe aUflewFWITE AMLOHS FeOUML & @LPTUI
T MIFEHIGT  (LPEDGTHET GGG L%  GPETM)
SADLOBG 2 @TLTGSLILI(hEDS. BBHeIL W
P& Faufled Febevedl GLITGTD HIWETHET
STl ILI(hHlTmesr. @& FeewaL FmanrdsL (b
GTGILILI(hLD.  FGOUML G  GLOTUT I MIHEITIGHT
LIS SFFHUTHET)  LIGTLGTLIITES — HLYLIL|BGIT
ST ILI(h HledTmest. @ewar eTerfl H6eHevs Inl'(h
FLVML GG (hB®ET 516887 (h GIT GITGYT.
FCOUML & GLOTUISGTGT — LIGRISET — Jjewewrd
OFevaanTed S (hLriibssll LI(hEHGTDGT 6168
BLOLICILI(h EIMB.

WHIhs  FevevedL  @GLpTUisatlesh 2 1 (1
STTLILI(HeUSGVMEV. AT  FHEUGDT L LG
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FL-GLML9eTTFLD HTewILILI(hsEIng). Bbleb HmLiLy
aews 4gslp (1. Lgsld =M Gemmuild LjIHLD)
GTGTLILI(H LD 6V VLD 2_L GUIAIGGIT HTGSSTL ILI(HFIGSTMGYT.
WHThS  FeOVL S  GLOTUISETE, FeLGUEDL

sl (haafleh  26Ter  FdarseT  GasBevmeiv
eT1aSTLILI(hLD ANIGRUE (callose plug).
AL LIL (h6ITENS) 2 GwTeYL IO IT(HL HEIT
& GLafenns QewLps6iT ELPGULDIT S
SL S IIHSIMS). FeLGVEDL & @LPMUISGT
2A46hFIGWITEIL OLigibserfleh Lot" (b
ST IL(hEMS).

siemeor @& coseir (Companion Cells)

WFV; @ LPITUISHEBLGOT Benewvt bl
ST IL(h ST GlLocvedlws  Feu(menL i  [HessL
ALy IBWTES  LMTIhISBOT — CFeLHEIT
FidewsidF  OFevser  eratliLi(hip.  @)FOFeLHGIT
2 WilmeITeTene
Osarflourerr o' s@paauujd  CBTe8T(h 6T TG

FL CLTLITTFH®HULD

Qeweu FeHoeL GHLOTUIGTGT Lidobdaufled 2 cirar
GLsEBLeT  Qewesidal i (heTenes. Qb
@LHET  epeuld  @areilgeTigH@d  @ewLww

oFLGLaerns Be»aewtL L6 eLPGVLD
LIgmof s (b HeSTmest. Dbss O\ FLHEIT
FeLGUEML GLOMUISHGEHSSET 2A(LPpSS
Fiiloyaun’ L g&enest FAOFU IS

SO LJAEIGSTDET.  FeOUL &  GLOTUIHETI6D
2 1 &(1h @eLVTHHTeL FHIGHTOIFGH 2 L F(1h HHHGHT
Licwsfluflenest GLomOETeTSnS. SHIETOFOHGIT
246pFIBWITevOILIT LD S I6Y oL* (b
FTet ILI(hHesTmest.  Qaval
&iGeurreGLifivserfled  Heri i i(haudbleveev.
Qawas FebevedL & GLOTUISET Qe 2 6wre

O AGLmaemLIL

BLGHa0)6D G168t LrfEIGHT DGO

«j@emrmunb unmmiisnsion (Phloem Parenchyma)
&L Garmuid gL 6tt @enesst i HresstLILI(hbeTm
LITIHIGSLOT &L G TWILD LITTHIGDBLOT GTTLILI(HLD.
Qe 2 wipeTer OFOFTGHLD. Baway HIFLD,
Qsrupliy) Gunetpeunednd GFilldblssrmes. Flev
Fnaughisenesy QF Fevser GLeolledr, 9F6r
Guneipeupednd  ClsTessI(heiTana.  (LpBevblaney
s GarmuigHled AT &
Qe mibflevev  SLGCorTwgSHey AFH,  BEIT
Qresar(hio
sUyGormuitd  Lngiieson G fGL 1L SET,
Qmallansuienev
Sraurhiser GumeTmeunmleh srestlii(hE .

LIMTIhIeDBLOTRLD,
LIMTTAIGDBLDIT ST ILI(h HMSHI

SoGes1eGLITLDSET,

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 187

187

~@Gommud BIF&H6T BiG060S UMD [HTT&HG6T
( Phloem Fibres (or) Bast fibres)
aLjGarmudgi et @enessibgl Hess1LIL(hETn
VBRI RIGDBLOT  BITHGT Sl JGTTUILD  [BTTHGT
SH6L6VFy LML BIFEer c1erliLi(hLb. Qeey Bl
Faujsmenuw AP COFed  Amuienesid
O\BTGBTL HMIFENLI, (HeSSTL OF bl bITe8 O\ F GOBGTITGHLD.
S BaTTdSeH HrewstILI(hEGTD BIT6H @, dnmiHertleh
sLGarmuLd wrrse oL (hGLo 2 uilrmm $l&aum@Lb.
Qevou  2.mih  wHMID
OFwicbLI(hHleTmeer.

ASBTTO\FCOEGTTH

9.3 Has0sn1G0Y ( The tissue system )
SDHI(PSHID,RIGHESHOIT LMD MILD LIGHOTL|E 61T

bhiseT (LpesterGy smmid CsmessTL g GLimev,
FTard CFevseT HEGsNMISUD QSEFSE6T
2 MILILSETTSHRLD RHBIBELOSGSLILI(HSIGTDET.
STaugdlev 2 6irar LihGealm 2 ML b6 SHeumnlesr
o arerentolife  Goumyi’(hd  HresutLii(hHlesTmert.

DASENITILIGSE)GHT [ONTNICEAM (o] ST
o M1 jgerflest L1LGeum) FLPGVSGHS BTG
OleuarGaumy QUMSBWITGST 2 GrerenLol I MwIch

CoumiLin(bHeAML|LD2ADDIGT HHEIGHLOGBEGTULLD
DEWITGBHEDS.

STaug 2L 6060 AHounmlest @HLIISensL
CuTBSS Beveviosh, G NBLOTE  LicwsieniL
Consrerdlein Lev $Hadaer CFibs 0FT1@d)
HFEFHOSTGLIL Tl ii(hp.G)@iiocs mladlwieurm
arelweveuresr Fmadev (Julius Von Sachs) eTedTLIGT
1875-6) SMeughisafleh 2 6Ter Had COBTGHLILBMET
eLPGIT ) QUDBHTTHL 9fggieTen.
ADUSHETTAIGH

1. &G0 FF S0y (Epidermal tissue system)
(4G G0 j10)ed(mbg 2 (HeuTEn)

2. 2190 1L10L GFFG600HT@LIL) (Ground tissue system)
(BT 24555 HNe b 2 (HauTHNS)

3. aumsivgvd Hard0sm@Liy (Vascular tissue system)
(4yGarGaLONISEH O b 2 (HeuTHMS/)

S QADLOLILNLIG)
e (HISTOLOGY):
2 HAEEES A . co .
B (HCrssp  anlsivmeiv  —
- aemey, Gourgev — < Mledliied)
BT CesutSSEuGsT  © Helu s
HFGHT,  AUNDBET  H®LOLIL B L GLOLIL
2Slweunenn 2 HMICHTHGHLD LILGLIL] A4SLD.

4

5/18/2020 9:07:24 AM ‘ ‘



&(1HS G QIGDTUL LD

(g,neugg’; F)F & B6T )

[

AEGSIF ds6r: $aily O1Fed
LIGLILGDL LD FIDSDIGOL Lid).
OLoebedlws Feu(pEL W 2 uSl(HeTen

O\ FeLEGT, CUB(HSHLOTES AMLobG Cau

J

LommILD H6851(h HievflHereh
ST ILI(H HlGSTmEeT
\§
v
(. . . .
SILoIIL ST Si1q L 1L 16nL_uf6h

1. B/esl) H5GSE5
2. QoL wnd@sHH

Q. Lid& A5&SHF

~

CHTODSSGHT S LI 1GDLUfleh
1. Lp&ETLD Flenev 2d&Hdd)o

(. QT MLD Flewev 24:&Hdd)%

OFwevEafletr g LiiamLufed

1. QuuflQ_riid (LymGCHed)

2. GanGsLoLMuwid(pevid
QUTEVEH6VS FT: JbGIT)

3. 2 LILIDL ASSHSSe (Lmesst]

@@@m 19)

-

LGUB LD Smett Si1g LiLienLufled

1. QULIT(HGESTEOLD A EHdhr:
DTS G| HNTHIECGVILD

2. aflenF A5G35 G Hensdled

3.8 (bA5@dH5: Q1 seTddled

N

y 8o @ & L)

T ~ (SYNCYTE) :

¥ Osfuyor?

G F v &

2 G L M &l
fletranar (gn’ (hOFeL) 6T6v11 1L I(HLD.

oa b & & & & 1 L

DFVHGLTLIECT (@b FettensL")
(2 ulflmeirem

FELGVGDL
FledtenaL’).

G

RETDTS Beerihs/

oI
2l

0

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 188

1

Bladavd; ) & &6iT:LigLI(hLDE)D6tT A
Bpibgiei(bsed GBI L eulgauLD, Henay
2AMLOLIL| C)HTGETL GG )
! : L
eTeM &) 6T o/ ..
. , .. Ll & &G
C@GU Lon)iflwirenr G\Feverlasr @JULIL/) . m%q; %LD/J')I_II_'I_
o G}
4 QUBILITET CFOHGITGHT
(unurﬁlanaswrr ) Gty -
ADTSG] LIGEUINILD 17

ST ILI(h Hh). GlLochelliws
FQUBEL I 5 L L (LpaDL_ILI
OFCLEEET 2 GOL LI

QU BSHGEIT

1. STHM LITTGTENHBLOT

2. GFLOW L) LImIrhienasLoT

3. L FSENT LITIhIenSLOT

4. GG TIAIGHSLOT

Q. LGanFmhiensLon

r@asrrevlila)aswn

Lm&CsmevLg SGHTeL Lighlufleh

ST ILI(h o). B STHIGLD

QUGIGDLOGDWI H(HEMS.

UM BHCT

185165051 &GS TeUMRIBLOT

2.QL QavarfldsLgriy
GHTRAIGHHLDIT

3.21(h 5@ CHTEURIGHHLOT

\C

AN

( sl ghIenSLoNT :

B ClFevser edldesier Glared
FUTOIBTGHTL G QUGDHHGT

1. svfleSlemy(h H6iT

%anjasm'r

AN

®FGLD : [EIT HLFILD

&) 556

1.9 & E(B BET: Fn [T (LPEDTHEDGT
Omesars_ hevor, o ufgmm
O

2. DFVEGLPTUISET:GEHTNGT L)
&6t D) AL 2 WITHD
OEE

3. FQLDBTTSET: 65607060
Omesar svEledlTbiensLOT
O)Fev eI

4. ®FGLD LITJHEIGHBLOIT:
OlFebepIGovrTsiv GlapeysrL

rs’iucﬁosﬁ)@u@adr:

1. 198y sivhlellewy(h Heir
(B6) O\FevSEGET)

2. GuogGm sivhleSlewy(h e
GHT6L QLY QULDTCTS)

3. 261019 Gt sivdledlan(h HeiT
6TGYILDL{ QUL QULDITGEIS]

4. 261019 Grr svfleSleny(hH6ir
BLFSSNT QLY QULDTCH

5. 19 ®I&HCHT siVFleleT(hH6iT
Kmuﬁ?tﬁ@gpasm’r GLimesTma)

AN

-

IBTT&GT: 1. S GOL [BTITHGT
(DFGULD [BTTHEIT)

2. LmeL. Bis6iT (vFeuddne,
OleuaGur) emLob BITTH6T

Q Qe BTTHT(<HCHa)

3. Gopymiigi'iny Brg&eT (LSS
4. et B(h 2 e HrFEeT (Cgmigmu)

I\

J

188

2 uilmeirer $lg
S

\§

( )

~LGarmwid
2 WIS BLGFHILD FF

1. FLML Fn MIFGT, FGURVEDL F
OLFGLSHGEIT, FGOGVEMLd5 LTI IHET

2. GamewT O1FeOEB6T
24@hACWITEGILITLDE66)

Lot" (hLD HTewsILILI(hLD

3. s GarmulbLIm R SLOT

o uil(meiTer £
Rrallasuiaend; sreurbisefls
FHITLILI(H @IFleVanev

4. &L GaTmWIDBTIEET HLG5HS
FQU(BL LI, 61VF)ON TG HLOT
OFeV&6IT. @) HTHIGLD
QUGSIGLOGDWI SH(HEMS).

N\ J

5/18/2020 9:07:24 AM ‘ ‘



31”_L_auemesor 9.1

SIS F)F % H6r 6561 HSHET

ST lq W LGS | Licwf Quicbry QFed Sy | Feuf GQLIT(heiT B6iT
Lymesstl, 198, Gio(heveur | Qs HFais, ULPESLOTE 5 P
, ST, QUG HITHIEH60, QUG . e & s .
LITAIGDELOT oo ; - 2 UNBETONS | GHMISHER) QlFebgyGaurTeiv,
Faxdgefley QLndbgs | Lflomdmib, 2 cwia) Qe OLidiach
B SHENTS GFiol'iy =2 t
@@GU.E@ ByLbH (LPIHGTEOLOWLITHS
LDIDDILD Sevtrigess SHIT1hIE EMeHT (BGHTL G, L6V QFebgpIGaurTsiv.
GaTeuhieanasLom Lymesstlufesr GLomLighdb) ! 2 ufmeTens) ’ e ’
Ry . OFwedLin(y Canemp s | Olisigetroamis)
SOl OlFebeYGaurreiv
Gaevrihigerleh o
E)/Z o u_‘ﬂeg)@ L, BeBSTL ).
sivhleSlgrhiansLom DRI il i) : ; e : ;
<) BTG QTGS @ -
shensaf) B TGO (LPGOL LI
Ljmesst], 1_9@, L/G’%G‘ITI'HLIL'D a LIQVRIGHHILITGIIGHR!
. .| 2D LILPHISETIET $6D | HiTihi HImedT , SLY GOILOTEHTENG (LPSGITEGHLOILITS
SR QF6LEGIT, LOHMILD OFwiebLIT(h 270G RIS GMISHeTe | eldevtletr
N 2 MSBET O\sT6BsTL W6
19758 56T, . . [B17, HGOLD @ 111 jHET , BT &, @LomL (LPSGTEOLOULITE
OFCVILPTUIBET Wi O TS o) 2 u70si GLimeting/ eOlgeuletr
«LGammuitd SIfLod Bt ) OlrebepIGaurrsiv
@ FIEUEL QUTsVG OHTSLIL SEJLIOWIT(BL B6IT 2 u\meiTens) G’unarfsrgd &P OlLidig 6t7, GaunLs)
GLOTULISHET T2 0)) ol OlF6veGeursiv
L |CRTMUFGVGL & OlFebgpGaurrsiv
& Bl , . GO IHEYRLGST 5 . QLI GST LOHMILD
ST OFGVEGT | auTeiugev OBTGLIL Qe 2 \meiTens) | GmISS), et g Oamid)
O FweLI(hGH6v OlFeLeYBaurTeiv

D65 Slabsor Hleweos 56 &8 oemd Sl em Guiumeor Geumum(paer

A5G HFSH6T

Bl evd ) & BeiT

OF6L&6IT LOGEST(hLD LEGEST(HLD LIGLILIGHL HlGSTDGHT

Caumyin(hy AmHm CFeLEHET

OFebaar Flweeas LPNID P55 GDIHHET]
O)FT68TL 6

O\F6b Qv Olover] LigFlEeT HTewiLiLi(heublebanev
IBIGSTSLOLPLIGHLISGIT OLITHTHS;
H1es1LILI(hauhlebenev

OLo6vedlis G)F6D F e O L ILIENEY

®FL CLr9erF SHOLOL ]

Fess1LIL(haudlebenev

OLIT(HL Z6iT

O\ FeLEET LIGLILIGL UHleLanev

QEIED PULPRUSILOTS GaumyLin(h

AL [T GG

OFevselr  augauld, Hewiolned  GeumyLin(h

O)FM68TL 6
OF6b Qv Olover] Ligd) st b

BT GLOLDLIGHLISET SHTewL ILI(hElesTmest

OF6b Fau OLocvedluigy (<) 19555/

»FL CLrfernsF SefILOL OWLIT(BL ST

H16ss1L 1L H)GT MG

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 189

189

5/18/2020 9:07:24 AM ‘ ‘



@snooihiemasion, oo SleSlnhicnsn SonL Guiwnesr Gamiun(Haser

GC&HTeVHIBLOIT

sudEledl g A HLOT

2 ull(meiTer GlFeLSEGIT

OFeva6ir LGyl CLmferiFLd C)s1esr(heiTeng)
OlFed Fau CFeL&YICaVTeSIaaTeh AeBTH/

OF6) Feu HLYLILISGT QLPHIGDHNS

BT 2 16O OLOGTELOWITCH ]

Flov Crrhiseted Lid hisesllshiser srentliLi(hEns

2 ufmm CFevB6T

OFev 6T CounmlLomEsd HesstiiLI(hLD
OFcvF e OlderflesTeh 48
QFLFHQUT HLYLIL] GQLPBIHTTEDE
ST 2 L 6D HLYGIILOITGCHIS/

LI b1 bGESTIBAIBGT FHT6T L ILI(H eUleDan6v

BIi&6T, 6o &leSlenn(haser SonL Guiwneor Gaumiun(Haseir

BT &GT

sudledey(h Heir

[heBsTL G\FeLH6IT

T [JLPEORTHWENTS  CBTGHITL.  HEUTL  HMIHCUTGT
OlFevaseir

SDBDHTTHS: HTTLILI(HEDS]

OLngieuns Heavendseonn]

A& FFNe0hhg CHILgwns 2 L mEng

Sl C\FevseT

QULPSGSHLOTSF Sl LODMILD ASETNI)
slECs1  (2) Fvlw  COBTGLILBTTSCIT
ST ILI(h SN/

HwensHamal

Quessmip  HlevevdFauy eOGesletr  Ligaugme)
2 GUTL THMS)

19 1H&(HsoIT, Brisor SemL Guiumeor Geumyum(aseir

1975 B6iT

IBITIT&GT

CEATEYY

FITUIGUTGHT (LPGDGUTS & eI ST O)bTEHITL DG,
OFed Faujser HIFH6HD 2 areng Gimey
SLLILIDDI GBLILSIDeE.

LebGoun  euensWTes  GFed  BHQLIL|E6T
O\BTEBTL

BLS&IH6V, HIT/hIE, UGILOS G HTTRILOTEDS]

18)% hevorL_ Q)FevE6T

LOPBISI  (Lpaneidanard;  O\BIevL  (Lpenerd
FQUTHM6IT S O\BTCITL_ 6

OF6L FaUT HLYLIITEHIE], GOlHCHTIGHTITCY 246/
GO B9 L1 sear oL (LD OXHTeuTL &)

BIThIE, UILOGILIG H(HEDS]

Fo00mL_& 0156086, 56060608 GPMiIseT SemL_ Guiumeor Geumun(hsseir

FoOL & O)FeLSH6IT

FOVML & GLPTUISET

B)d6)Fcv(BLGHT

STTL I IFDED6V

HIDRTO\FGVHGIT

FOUML  LIJUILEHGT — FOVML  HL (hEHMET
2 (hUTSHEGHeUSHem6V

FeveuenL LITLILJST CoumyLim(h AHADmeney

CFOBGT BV e  LO(LPHIEIL  (LPEDGTHENT
OIHITGHTL DG

2F)%  eTasTenE@mauled Liev HP  FehevenL
FIDNTE®ENT O\HTGHITL D6

QL AGL oL, pGestsivGLiLbsereh
ST ILI(hEMS/

B)F0\F GV (@IBL GHTGTLIONIT(LPSILD S/ DT FO)F GUBEIT
H16ss1L LI H)GSTMGET

FOUML  LITUILISHGT, FOUDL  HL (hHMET
2 (HUTHEGEIGTNGH

FeveuewL  LgLiEer  mermns  Geumii(h
SIDLHHE

BeTeuTSEl) AMLobS CFOBCT GGTMET LOG)/
&GTMI  GLom1  GLITGTM AHMLDbS FCORVEDL
BICDGTHGIBLGOT B)ewewsT (5 GT GIT6HT

GODhD TG BUIGD  HEVITL  FeLGVEML
FIDNTE®ENT O\HTGHITL DG

2 ehFICwmsuGILITLDEe 6D STewsLILI(hEesT 6w

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 190

190

5/18/2020 9:07:24 AM ‘ ‘



IDI’_L_cauemevor 9.2

5155051 @& U065 QIGHEBSOIT DM MILD LIGITL|EH6IT

LngansEng).  Gaujserileh

Bwhs By 2 HlessSng).
QRaTFCF T daHA:HT6ST QuaIflLoLs

LiflLorrmLD, FUTFGFH60
F68o1(h QG ELNR)
brmei 1GLITd:S,

GU.GTGIST | QIGHBHET LpFCsmed H&S6STSLIL S6T/ALQLILIDL QTGN SADVGI BLFEILD
LiGhTL BT & S0BT1GLIL) F&S0BTGLIL

1 2 (HUMTSHSBLD L@ GrmGl_jib GTGOT) | a1 AbGSHFaTeD | GGG — SHDDEETTE
Oouerly@mIITe) 2 (FTESISH| | 2 (HEUTCEIS). 2 (IHQUTGYIS).

2 ENEL Lm&CHmed OF6vser, | eraflu  Hlawevd; HFdE6T, | wFeuLd, LjGemmuwiLd.
QdeVSSHIETEGT, LIDSBHTCV | LITIAIGHHLOT LoMmILD
QUGTIBGIT GHTGUAIGNHLOT.

3 CFwebLIT(h 6T | HTaT 21 @6Vl | 2 MILILIH@RESG — uedlewLD | (BT, 2616 BLSSHISH6D. UOleHLD

2eMdsHe. Qawev, Fea1(h | AeMdHe0.
Guinesimaunled 2 ey
SWifg 60, CFLOSSH60.

9.4 ymsBsred HasstEuy (Epidermal
tissue system)
OIp&ID

sraughisener  Oeveflujeomuins  LmdGHTed
F&HF1GLIL HTewtliibEng. B Ceverfl imd
Sl et Crrigs O fevui’s QupmieTens. @
LG G jileSlmbgk Gsreinifng. DsDa,
Bl Aniflevd GFmebevre 6rLIGLFibleiv 6TeHTLIG
Qe AGrss  amisosseis  Gisl
QuDLIL(hEMG). 6Tl Lopmid QL jLom. 6TL) TG LIG
GuoGev, Gfiom erattigy Gameb. LMSGHT6L 6p(h
QBT FdFFwimest Qeuarfliym (b 6TTMISYILD LIGy
Ln&GHT6h
OBILFFFDMIS: HTESTLILIHEDS.

STUhIEeTH SHIDGTHETTCV

Sameoulleir ymsG@smeo (Leaf Epidermis)

Qanevuilett LmFCHTed GlLingeuns GLosbdbLp
Caumpiin(s  Osrever(hy STl ILI(hSmS). Qs
GLomymdCamed,  SLpLmECHT6L  AHweunan;
Oz1eRT(h6iTendy. eaweu GILIHLOLITEYILD GYB(HS%BLOMS
Db PT(hdG CFOBMTTENSH.OILITSaITH
GLonmdCamedlett L5& LighSIeTer  HuyL 1g bl
SLOLILIMSCSHTe0l6D Sl ILI(hSlesTm Syl 19 SFlenem
S  SHYLOITS 2 GG Lm&CHmedleh
STRTLILI(h K681 St HIDGTHET B)eevdHI 6T H6iT
et iLi(htd.  Qungieuns,  GomLmgGsmenevail
SIS CHTedled 1kl GTGEATENOT G SHUT6D
Qmavsgiamarser  snewilii(hd.  aibleuT(p
Qe giamanuid FDLIL| UDSLTET & BewewT
LmECHTeL  OFevseriesr &L  GFev&eTTED
HLoriLi’ (herengy). GLmLbLITeTe @)hallanguianev,

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 191

191

Rpallagiiemand STeaurhisemey STl GClFeOS56T
(bean-shaped) QLY QUSSeD
ST ILI(hHGTMENT. LjM&beir Lopmitd Camengseriey

DAGUEDT alens

FTLILY OFLEATTNIE FLIGTTS SL®L LG aIHE
STGRTLILI(H S)GSTDGHT.

7 [ umslarey /S ( |
! e A4 o O a7
Y \ P " \

LLID 9.12 o1. @eneoSFIeneT Qb Semevor Sieuen elens
alq6us SN OFLSHET . BeneoSgiemen slieTnd
SLEML aUlq6USH SLIL EFE0SH6T

Bhiser sHmens Candls s nls.
6Tlb% QUE FHTATHIFETCO HTLIL|F QO FCOBET FLIGTTS
S L augeileh HTGRTLIL(HEMS?

LIH&ET LommILd CEHTILILDSBGT

slomeor & @acvser (Subsidiary cells)
BIcvTesst Fewarmiiney @aevdgianar @)rets(h
S GFedsenmed Lol (heiTens).Qanevuilssr
Lm&CHT6e06H B)eDeVdSIMSTHGT HTeOLILI(HEGSTNET.
Flov BTaUThIGETG) HTLIL| OXFGVHGHL 6T, In (hHEUTHSF

Sy QUM IhS LImSCBHT6v OFcvs6T
snel b Eeiimey.  @ear  wHm  LmECHT6eL
OFevzafle  @uphs  CoumiibFletTner. a6
DG F OlF v E 6T GTGRTLILI(h FGSTET.HITLIL |

OFcvamard aFnMlyeTer Fwewid  GlFebserlsir

GTGEITGTON 605, @phIsELOLIL]  GLITeTDeum et

5/18/2020 9:07:25 AM ‘ ‘



QLI IenL ufleh L16vGaumy GUENBILITET
BWDVIHEHIDATEGT AL UITGTLD BTG GUTLD.HTLIL]
OIFGLHGIHLD HIETFOIFGVBGIHLD eueriLD LIflLoHmLD,
brmeiiIGLITd:@

Yo gImanseT bl ep(balsNE 2 &e ST ne.

Guimesmeummledr Guing)

ums@sneo ewarflmeir(Epidermal outgrowths)

FET(h&GTle) LIV  QUHBWITET 1 DGCHTeD
QUGNTIHIS6IT Lim3BT6h
OFevserfedlBhg CHTGTMILD (M C1FeOGTEH HHehevS/

S1e1L ILI(h FesTD6HT.

L6  QFOSMTOTE  QUGTHIEET  1gagdGHTLDEET

et ii(bElatimest.  1geICHTLDHGT  HlawendCHm
26065 HWeT:ETLOGEVT HTewTL ILI(hHlesTMesT GLogYILD
Qe dvevd  ASDG  CodulL  $19ds
OQFesaTToUTEE. Qeer LY UL euhiBemieyd
SHCT6HGITIGYILD

OsessTLana (6T(h ST (b: Gmanr, HienS)Schevd)

o orenes.  @as  FUINBET

FOLINSGT ADDECUSTTSH B)(HHHGUTLD.

QM QF60 DewenbaTs Hewendd  mFCFTOLMs
grell @MB@B@ EMVGETG) IDBEID
Hre BGouir EHTENB 6T

S

BLEFSDHT algeN HTeNH6T
uLID 9. 13 1y emr&Gambaeflen euenaaer

6665 - LSS esTey  Sreurhisertley
A ﬁmwu? 55_1&)&66)6‘” LQL("L‘IL’QQ’)&”&; @@)GU&GTHG&T
- GLocd 2 6iTem 19 I GHTLOHGT

B &CaTUTeN FTd S (h % er
F155)65TD6sT @ LjFFEmar LG5 2 FayfletTney.

Geurflest LimGCaTed (b BTev1(h CUDHLITET
Lm&GHTeL OlFeLEMaTd; ClHTGEST(HETENTS]. e HEVsTL
OlFeLSHET LoPMILD LML O\FeLEGT. GHL L GlFeLHET
Gauggrad QFcb e 6763 HAHLPSBLIL(HSTET. Benay
Gaurr SHIBETTS B 19 S IL(hEleSTmEDT.
STTHISTOLDSCHT HTeNECT B Fob)T auigaileid
ST IL(hSlesimest.  (c1(b&&IFSTL(h:  svedL 77560,
orebGaud) opmid  CFmeuGers)  @(hLoLigleT  Licy
SHTAITBISHEIT.)

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 192

192

mip_sair (prickles)
FmipL F6iT eI
QUGG (LPL HGIT GTGOTLIG)
P(HEUCHSBILITGE L& CHmed
b HseTTE@LD. UMV
Fxallestls SITGSILILI(HLD.

uLLD 9.14 él;gj@l_&,en
QGEIET

Qday B ILOTHALD LODMILD

Gamhms e G [JGOLDWITERLD

61(b S5 (h: Crmgarm

LnSBHmed $15&01STSLII6HT Licssfl B6iT

1. (b OBTEHLIN  (shoot system) 2 6iTaT
UndGasieh  HHICSTGHLNND  Fluy' g Sleir
QmliLgeTed SFsLnquimes Blpri) HaoL
QFw (b EmG).

2. 4Ym&Gamed 2 1 LInd & SE@TLI LITSHIETHEDS].

3. yndCared giamenser BHrneiliGLmd@ Lommib
euerflot 1o HmLD AN OFwevsered
(b Li(h FlesTmEHT.

4. N>S&6T, FeH6T LTaeubled 1geTGHTLDE6T
2 g6l Lyififleirment; GLosyiLd efleurki@serflL LO) (B
LT STSHGHTmeT.

5. SAmiapL ser afleVhIGHEHHG eTlTmeer
LITSISTLIGL QULPHIGEIGSTIEST; AbBLILILg w6
BlprienLid; gL C\FuiblsTme.

6. Amiuplser Hev Curggm  Fmeughiser LiHy)
Tniasn@ 2 g LjflSlsmen.

7. &l STIH6T ST
STQUTHISMENT _GHTe) QeSS &(hdEesTmeyT.

O _GEOTGEOTIHET

9.5 pgoarssHlas OsTGUy / SiquucoL
Sas@sn@uy (Ground or fundamental
tissue system)

QLI HEGOBTSGLIL  BTUTSET
LI 2 I 6V 2ADLLGEDGLDSBHTILD
QUITSTV@ VS ) H@IHLD (HAIBEUTE 2 GG AV HIS
SFss@p  @SHF  OB1@LIND AL BIGLD.
Rpellasiilemed BTUTSHHETLY 6D,
MY LILIDL S5 HSOBTSGLILY GTGOTLIS/ &(h
QsmLgdflunes  Coumiir(bpis  LITTHIDSELOT
FFaumener  COs1@dwuns 2 6reng.@bed  Liev
QUTEVGVS HHamEeT Hepld SrewrliihSeset.
Qi@ 21 LlieL g SlFeuneg) Limesst, 2155C5maeb,
Ouflewgddler  wpmib 9%  erer  Ceumiit(h
DL LINGOEV.OIITSHIITS Qrellemsuienevd;
FeWILge)  AQLILIDLSHRS  OHTSLIL)  eLpedTmy
L@Slaarns  Caumiin(h  ADLBHIGTONTSH. D6
ymessfl, Giflengddler ommib 9% <A@, @S5
Bevs(h eueHLILI(hLD.

5/18/2020 9:07:25 AM ‘ ‘



Qeuefiiyms ~.LGemrwid

Qeuefiys Gaspiuibd
MF6VID

2 'ys Gsbiiwib

2 1ys ~yGemrwid

Qevefiiiymp ~.L@emmuid
Qeuerfliiyp Geibiiwid
M&6VID
2-tup Gabdubd ) b 915 eune@eod
2 Lyp «LGsmmuid 5!!.)503!956”&.“ CUEDHH6T
31, g - QEDEDETOTHS,
QBRISEDLOHS,
< P ﬁpﬁgmm; '
8, -  eTleneuuhs,
. QBTRISEDLOHS,
ﬁ ‘QV ~LGemruid eplq LIeme;
2, 2er — QETHEMETOTHD, SEBLSHS
SBMHIBEDLOHS,
Smbsene;
6,6 —  &LEMLOHS, o eL|Gemmuid
G CUTEVGEEH SHEM;
00— FHPDIHS, MEEID gLp
QUGG E0E HMHEWM;
6, em — HILIGLTSSHEMLOHS . @

MF6VID

MF6VID
«~L|@emruwid

M&6VID

«~L|@emmuId

QUMD & 608 &H DM Siemoliy WHMmID &1° L DGO T MU (HEH6iT

|@(wﬂ(8urr&;&,m)mrj,g>6m6u | 60T 66N H H M6 GHIDMIDHHEME

mFupD ~Gemmd SIBSSBHSI ®FPID <L GEnTLIAPID B BeamBBNEd MFeID
CauciGoy ayhisaid simobgieng. 96 ATHBY 9B UBSTTLIPD ey
BHBENBEBET LITJHIGNBION SHFieUT60 BpemBuisd OBODTSIEDD GDbE)
Nl aILGHBeT. (PHelmsuilmen SIDIDHSHISTENS). T
wHpD AGsimsuismen Geuies) (SIDRHB! HBHET)

! l
QHHIBEMIOHHEM6N l@@u&;&a @D ([HHIBEMLOHSHEN6Y
!

MmFVHPBE OeuariliLiapLD,
2 _6iTUGBIPID «L|GemmID
STEILILBGBNDBSI. THHBHIHBTL(B.
@&aMI_CLE HTeuyhHIseT

MFVID 26T BHMS GBHTHBILD
L Benmuwid  QeuerliBdHens
CBTHSILID DiemLDHII6iTETT6

y { |
HmhHmel (plgulsnel ~L@emTUID @D 6UTENVEH60SH MFID GHlD GUTEVE 608
sBeB (1) aprl Crressi fo| |snemm(o) GeorIBLTGFsm fd
e Ale DERBBIED | |
“LBeNTWISHBEGID TS S e S
Bui Gaibiui ° , - . el
@i’im“uu@%"r};w BovCw ST EXL PWASIOTS GPb)
(@@mﬂsmg)uﬂ@a; BGaib1iid @@@J@L})W’a@b@ﬁ@l BTGNS,
iGemaouy | STIUGBRme. o M NORS o aBbmborE nyra
6001 (B EH61T) @Csosuimns o G U STOUJID T F6IT OBBID (LJHBIT.
2 BT HeW1([BDH6I) (uretBumigULILD)
193

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 193 @ 5/18/2020 9:07:25 AM ‘ ‘



ovleNIH@ UDSCH Dicmwibs g UucmL & 5\8:
(extrastelar ground tissue)

6TVLOGYI 55 Qeuarfl'imLor s ADLObS
SAQLILDLSEE  sue)b@  LDSCH  AdLobS
S LI GEH% eTes (b Lb.

6T(h SIS (b: Lmesst] LommiLD 21dGH/Te0

oVLeMIH @) 2 L L|DIDNEH DIGODHS g UUHL_5&
Sla (intrastelar ground tissue)

6TVLO6VI @, 2 L LIDLOTSH AMLDbHSG LY LILIGHL S
S, eved@ 2.60T8ar JdbS AQLILDLS
Fl& erarliibio. 61(hdHISSTL (h; CLiflevF e,
Olo(hevevrr ETEH6T LoPHMILD LG

sarssla @Qsn@Gullesr uBaim uGSlser

65T u(IHLOT M)

ums@sneoiq 58smeo (Hypodermis)
Lm3CH1evId@hd SCLp OBITL [TFFNITEN SH6DeV)

OsTLFFFwDD  Qedim  Hevevd  @evu(h

SbhdGsaried A FHF  LYpSCsmevigdCHmed

GTRLILI(h HIMS. )%/ LIMTSISHTLIL Licwsflenws
GLomOsmeiTdng).
ORI SIS HEUTLY 6V

Lm&CH160Lg SCHTOOIITSHIGUTHS CHTIHIGHBLOTITE)
IS AT BBV FHTaUTH HeBeigeh
Lm3CsTeug HGHT6H OLIngeUTS s A
WELOTAUTE) GV ). LIGV HToUTHIE6) CHTRAIGHHLOT
LnGCH TV SCHTmEV 2 GVTL THEHEDS.

ymaesfl (Cortex)

LymessiluiTesg) LIDSCSTeISGLD
OLiflenFddlend@Bd  QeLulled  AMLOBEIGTENS).
B3 (1 Fev A6V6eVF Liev SH(h G OFLOEGTTETEHZ.
QLIHLOLITGYILD LyD&sst] LITIAIGHELOT H)F QUITGUITGH ).
OlF6L @1 CloverlH6iT O\F 6B BL TicHevd QeTIGWIT
ST IL(hLd.Lpessl]  CFevser 2 uigHm  OlFed

o 1 QLIT(HL SeTTes SIF BIFHCT 6T,
GTGBTOewTU 1S FINEBET, 1 T6oTleTHeT, LILY SHIBIBGIT
S ENUDDDE OBTEETLY (I BGUTLD.

osewiewey  GHFIIGD 2 DI FERSS,

eV CFILILIGID LDessTludesT O)LITgyeurmes Licsstum@LD.

2155@sn6o (Endodermis)

Lmessluflest L Auwi(hd:@ 2ABSBHT6H AGHLD.
Qa1 Lpessflenws stuieadl(mbg) LNASEDS). 245585160
@1(h%@ L ILmi1 augar, 01F6h ent Clevarflseir Himmi

OIB(HSHLOTS SIDLDhS LIMTThIGBLOT
Ol FGOBRTTCUITGITS).
@uflensaSler ( Pericycle )

Ouflewgddler  erediLg  A%GCHIVIHS,

o L' LDLoSs  HIGLILIGEGTD 6 Hebevd) Flov
S(bdG UTIHRIDELOT OFOEZTT) AGS. Dl

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 194

194

siviecdlest GeueflliLym ABSHTGLAABIS HL9dD
OF6d Fauf CEmesrL svEledThiensLon C)FeLHaTTeD
A1), AGhFABWrGLITIbH6e, GLiflevFdfler
uds Gaufsaard CammnielsEeTng.

915 Sicveog @uo(eocon ( Pith or medulla)

Bpelesuienevssetr(h Lot (h1)es )
R(peilesuiancy LoMHMILD B maflesuianev
Gaurserlasr WLOWILILIGENI ) 2 e
snsFFHaucrg 9%  Aevg  Go(ebeur

et ILI(BLD. L9 LiGHlwnens) GLingieuns GlLosbedlws
AZ) ST O TessTL LoMHmILD GFeb
Qeo1_Clouerfls@nL et Hrew1LlIL(hSlesTD LITIAIGSLOT
OFevsarTed L. 9% OFOHGT OLITSHIUTES
SIFLD,  QSTUPLILIOITRL S6T, L TeufladTbeT,
sfesmed,  smebAwd  AbewGeL LG HHIGET
Gunestpaunend CFLOS S aldEleTneT.

Svllessiv GFevager: L CLmIenTFddled )
LW OlmeBsTL LITIBIGDBLOT
SlioBawrmsGlLiLbae el Febevenr  OlFeLIEEMHL 6bT
Qawewihg  STcwiliibois. GamefleolLiseafle
2 6irem 21601 16)6BT61V OFcva6ir
2AehFCwmeOLfiosafleh  26Ter  Fevewtd
OF LS (BBEI CoumiLiL’ L &). @) 6iLg TTeLIF ST
\ O\F6O56IT cT6u1L ILI(h LD

9.6 amedvGos HasstGuy (Vascular
tissue system)

Qriigd)  GlioGemeOlLiibseT  LoHmILD
24ehFICWITVGILITLDHGT AHNIGUDMIGT H6851(h LODHMILD
Goujaarflest  eutsivgevd eS0TI LDY]
DSWITEHEDSIUTVGVS HFSOBTSLIL] DFGULD,
&L Garmuwitd Euicunennd O\HTeSsT(heTeN). FeVdh
S MIS@HLD, LGETTWIS  FnmIS@HLD  GTLIGLITLHSILD
etTn) Caiihs O\BT@LIL|BeNTEd: STl i i(hSlesTe.
A6 QUTEVGVS SDHDDEET 6T6TLILIHLD.

2% 6h H G w mev @ u b & 6T,
2 pGeormenGLiLbEeNGsT FHIaUg SEST(h BET
weheemevuytd  Geusker LG GLmeivleanevuyLb
QIBTEBTLY(HAGLD. ULsTUIeadl6h UITEVEhEVS: HNHEDDEBET,
QUMGTIILOTES  QUTeVGN B LILghd  ebevd)
OlLo(h6veVT SHTHETTEV LTSS I 1 F).

9.7 w6 Hlomoo Demwiyseflesr UG(H
Smpalonsuiloned LHMID ®(HHOSUNHED
Gauit, 86007 () HMID E6HGO DiGMDUIL.

Smailemsuilemens ST Goufleor

WS HTHlemeo Siemil - Sieueor Geul
2HeuemGeuflest @mib@, Oeul' (hd CamHmsHled

el iymdHed) mih GOLDILILD Grridd)

HALOHSIGT T F)F SE6T LIGSTQIHLOTD).

5/18/2020 9:07:25 AM ‘ ‘



Uns8sned IHHESG Dicveog erdlGlerom
(piliferous layer or epiblema)

Goufletr  Qavaflliym (%@  efleOlLigsiv
(b &6V GTLIITLOT 6T6T ML DHTLPSHLILI(H LD.
Qa1 Qv Oaveflsaflssi] CB(BSHLOTE  AMLDHS
@I SH(hd& LIMIAIHBLOT CFOSTTE) 246v1d. B)Flev
UnFCHT6L  SHIweTHET  LODMID L 1g SEleiT
ST ILI(H aUdhehanev Gauidgrellsamarn
Os1ev(heiTeneet. @ane LocssTailey @)Hb HhewruLb
Ffllo 2 LI jdbsemend 2 Plehkdlesimest. Geurts

LmGCSHTed 2(hHEletT wpSENLIL] LiGust)
2 11 DGH % SHWGT LITSISTSSH 4GLD.
ymewnfl (Cortex)

ymewstl  Limghienson  OFevsmer Lol (hGLo

O\BT6EST(h TG/ [V OFcv 6T OFed
QoL Gleverfla@rpL 6T Qb HLOGTIS
sl i(housted @b euefllifomHmid
LS BISLPEMS). B)F6)FcvB6T

2 eyl IOLIT(hL Hewer CFLEGEleTDEN.

@s0lFevzer wpLewL  augeudFGovr, Gamer
b FlGevr  FTewLii(hd.  GFevHelanL G
TDLI(HLD 2I(LpdSdHIGHT HTTERTLOTS Flov FLOWIHIHETIE
LmessfloFevsafleh ClFebaeir Licy Caewst culgauddleh
ST i i(hid.  @QFOFeVEaTI) LIk hiBessTBhIBCT
et meil Laed @aunmled HIFd HIS6TH6T
CoiildariLi’ (herener.  Goayid — @E6lFevserleh
Ooverflsesstlsmiseir (leucoplasts) Hresst i i(hHGSTMEYT.

Lmesstluflest s Fw(bb@  2A5HBHTTEGHLD.
24550516 QI aurflenauileh SHawLobs L ILImdT @y 6y
LITIAIGDSLOT  QFGUBGTTCY 4GOI
Y XA ) LP(LOELOUITS S LDIHGIGT TG
2U55CHTD OFeLS 6 AgFHFQUT LOHMID 2 6T
ufld)  @ewewiliGLnd@, Heuf  FHiifler  LoHMILD
ldefledt  e1edTD  GLITEHLSEMTTEL  HLYLIDHD)
SISt ILI(HLD.

@ds1901)  HTVCLIGT  GTGHLIGUTTGD (LGS
Lppedled FeBTL 'L & eTenCGey @)dBLqLiL |&6iT
SreuGLIflw’s L ewl %6 (casparian  strips) TGS
ADLPSHBL I EIMS.24e01160,L /Gl GLnenFevsSNG,
e1$)fleb 2 6iTer 21a5C%HT6 ClFevEe IeL Lo (hib @ibsd
STeGLIfwIT Lt e %6 HTessii’ i i(haudlebency. Blbs
SreGLflwliLL e serhm,  Oocbedlis  ClFeLF eury
C\FreusL, GlFeLHGT @Jé@é@&@b&@(p&ssage cells)
Tl ILi(hLD. @b uLAIFO\FGOBGIT eLpaULDOTSS BIT, SevflLo
© 111 6IT GLimesTmeney LmessiueOl b
WFCVSIn MIH@HHS, B SHII(HEGSTMET; LOMM
25565160  CFevgearfley FTeVGLIFLLT LI @l %6
(OGNS ) AU mlest auLAIGwW
BisLSSUII(hauhleaev.

ETVLOGVHGDGIT

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 195

195

ovieco (Stele)

2A5S5CHMVIHS 2 L LDLOTSHG:  HTewTLILI(HLD
ADNISGIS HFLILIGED CFT b/ suleed HcDav
@ww 2 @wder oIlI(hD.B)& OLiflevFsEer,
TGS OBTGLILSeT 9%  CursimeunHen
o GTATL i),

@Quflemaa&leir (Pericycle)
OufloFsdler  eTetTLIg — ABSCHTVIHS,
2 I L DLOTSHS 16Tl IL(h 6T, Oungieuns,

@T(h%& UMIHRIDSLOT OFLsarTe) Heis. Q&
sivieadlest OleuaflliLym 2A(hSEHTGHLD. LIds Cauiser
OuflenssHlefledlmbg  Comermfleimes. eTesGeu
LGECeui 6T H55BHmeTlser (endogenous) 24&Lb.

Cout g el
erflCLyery iBHHEG
Lo

L] @emTuid
GOLOL_L_T6NEF6VLD
QeI B

BGou HTe
WerfleCuysiv SIbhHE

LGym_GLTema6vlD
SememiLiLiSHF\5
QoL LTem&FevID
SrervBuflu Ll enL

onfld Ga60
QuiisrssliulL g® UGS

uLID 9. 16 @mellensuilemens smeur Geurfleor
(WHeTHemed Siemioli — SieuenTy Geurr

aImen@ s @sm@EUY (Vascular system)

QUTEIVGHVG ST HTLIGLITSEG HamLoalleh
2 GGG, FVSSN@LD, L CormiigHn@Ld @evL G
STILILI(HLD FFQUTerid QevessiLiLjdd)e (conjuntive
tissue) GTGILILI(HLD. Ao FTalgdblesr  Caurfled
Qe iLGHF LITIhIsLoT CFOSNTE) Hevid).
@FGULD OleueGHBTHG UDBIITCIHTHS
sl ii(hdng. LG GLaemFe  (panetaerlesr
CTGHSIGH G BTG E. BSIT6) FGLD BTG S
ALPDET QUMH 6TGOLILI(HLD.

S Genmd )& FEOUML SGLPTUIGET, HIaHewT
OF6LS6T, «LjCaTmuitd LITTAIDSLOT ASIHE®DS
QIHTEBT(h TGS oL DFVIHGLOTUISET

5/18/2020 9:07:26 AM ‘ ‘



@&nISEH0euL’ (h CamHmddled OlLingieursL LivGasmesT
augailsh 2 6irener. HeTeh eBallasuiancy Hreaur
Gourfleh 21emau CLITHIGUTS QUL L QLY QULDTS 2 GITGITEHT.

Rmailomsuilencostor Cauflesr s drHlomeo
ool - & &ENE Gamer Geul

Gourgme
defle.Cursy SibdHE

Gour gmell
Hefle.Cursiy SiBHE

Lmew

aplF Gaev
BmeroGuifil L emi
DB GHCFHTeV
QuilenaH&6i
Sewemiid S
L Gemmui

L@y @LTemasviD
QoL LTengevld
%

QufisrsslulL gm UGS
UL 9.17 Quelengulenegmeur Geurfledr
(W6 Hlemed Siemioli — &H&NEF Bamer Geurr
waa1dGFmer  Geufledt  @misG Oaul(hd
CEEZRY
Co1adld HFHFCS1GLILISMT  AMay  (LpedD

OevafliyndSedlmhs  eLOWLD

esreu(BLoTm) STes1 I(bEm). 2emeu LierflGlLigsiv
(b & @ 216060 GTLILIISTLOT, Ljmesst] LommyLb sTviea.

Uns8snd IiHHESG Dicvoeog erdlGlerom
(piliferous layer or Epiblema)

Goufletr ~ Oevaflliyn  2u(bd@  eniferiom
eralii(h. @& OFed Qe Olevertlseflsiy)
QBSOS ADLobS @T(hd&G Olosbedl  FHaur
QBTGRITL  LITTAIGHSLOT CFIHETTE) 2Aevi). Bbleh
UnFCH16d  gyewenseir  LopmiDd  EHyL'ig Sbleir
el IL(hadlebenev. Ceurflest 1meCHmed 2i(hdbled
sIeili(htd  Caufdgrallser eTLIGLITHID &1k
O)F6LRVITEY HYGTEE.

Gougarellser  Locsesstledl(hbgy B  LoDMILD
S0 2 LILjdHar 2 plehdEletTnest. Gauisrelser
QUITFITSS: GHmIS HTeVGLD QUTLPS T 19 WIGS. B)bS
2AbsHlesT  pdHw  Lewfl 2L 1nd  HFdsament
LITSIHTSHH6D 2SLD.
ymaeufl (Cortex)

ypewf]  @UHLIGSEHTIBTSHD.  ABToUS]
LnImIesLon 616 @G Ud FHHAITEH A4S,
Lmessf] GFevser Oocvedlus OFebdHeuenTujd 2ik%s
OF6h Qe Olevarflsamaruyd GlaTeTL Ly 2(hdhd
LITIBIGSLOT CFVE®eTd: CFT68T(heTeng). Ljmess]
OFcLE 6 Licwsf) CFLOSSH 24@LD.

ypessfl  OFevEer  OLITHeuTs  LpLOL
ugeunEGeurt, GaHTer eugeUbTSEGEUT 2 GITETGT.
Lmessl OlFebsarfled OLITHIGITS  Lid hideusilbmhiseT
STGEILILIL aT6VE6V. AGOTITGY SIFLD
CaFLildal it (heTeng). BFoFcvaer 2 ull(meiTaramal.
GLogyiLb, Reunmiled Oleveriliy & HeustBhIB6T
STGRTLILI(H SGSTGHT.

Lmessluflest s Fwi(hs@ A55BHTH AGLD
2adCsmevnans  @i(hd@ LM euigeurs
LITIAIGSLOT O FOBETTCY AeTH. Q&I 6ueamevd
LD (b (LP(LY QUGHGTUILDTS HGHLOhSIGT GG

Smailemsuiloned Gaums @b @ (Hafilonguilencd Gai(hd @b SomL_ulleomeor
2_oirermUislueo Geumun(naseir

G.GTGHOT | LIGHST L | SGIT Bralaguiame Gour

Rpalmguiane Gau

LidaGeuiaeir, Gl Gevrrblgetr LommiLd
1 |Quilessgdler | eunsvged CHbNUSSHT (b Ligd)
OLilens &HeMed)(bhg CoHmemiElesTne.

LiG&Gaufaer LoL' (hLb Caretmblesiment.

2 UTVGVS S

OULIHLOLITEYILD GOFGVLD, L {GATMLILD LI GOL HGT | GLITHLOLITEYILD GHFGULD, L {GETTUILD LIL' GO BGIT
&S 2ATeN6D HT61L ILIHSGHTDEHT.

2B 26166 HTessT L ILI(HEBGTDET.

3 BoewrliLs S

LIMTRIGHBLOTOUTE) 60T, B)hdd O1FcLS6IT
UTEVEHeVS CaLdLNwiLons Coumim L ENG. | AT BbHd CFeOB6T aumsu@evd

OULIBLDLITGVILD 6TVE GO TAIGHBLOTAITE) <2HGH ).
4GT6D SV FLOWIBIEETIGY LITTAIGDHLOTGTE)

GatoLMwiors Ceumiim(h L aUFleOemev.

4 Ga&LoLNwiid

@uessr_mib Flevev cuenidSudlesr GLimgs
@ressrL LD Flanev Ad&dEF6uTH CHTGTMISINS/.

s @evancv.

5 @FGLD BITGST (G (LPGDGYT QBTG D6

OLITGIUTHL LIGY (Lpen6dT O1EBTGESTL eD6Y

‘ ‘ 11th_BIO-BOTANY_CH 09-TM.indd 196

196

5/18/2020 9:07:26 AM ‘ ‘



2A55CFML  OFevsafledr  AgFHUTIEYILD,
2 GITLIfS) Qewew1IGLITSH@, FUFIILD
FHLifletr,e0ldesletr  eTebTD  GULIT(BLBGTTEL A0
S LIS ST IL(hSesTmest. @ewey SrervGLifluiLs
LI L &6 TG ILI(HLD. @) HTeCLIGT 6T6TLIGUTT6Y
LpHe0l6h FeBeTL M’ L Fmeh @G QLiHm).

LG GLTenFeVd: dn MIH@EHI:S, 6THlHle 2 6iTer
2455085 M60 OFevsamed HTevCLIfWIL L oL H6iT
eI iLi(houglevancy. BF0FeaeT euLflFOIFeOSGIT
ererliLi(hp.  @eummlest  Liewstl  Hewguyid,  BHiiled
SOIBHIGTT 2 LI GS®eTL  LDessiuiedl(Bhg
DFVGENG  BLISHIAUSTGLD.  LoHD  AHBSCHT6
OFevsafle HTeCLWL LI L BT Q)HLILITE
SHUDDIGHT eLPGULD BT eLPGVG:Tn MIFGT DFeVSHFH 6
DL IE)eOEn6V

sTeGuifluls L' e seflest wpddhwils  Liess]
Boreig Lpesiluiedbig ®FuSENSG aubsL N6
LBeBr(htd  wFSHO(BEL Lmewildg  OeuaflGw
OlFLIDSBS H(hLILIBTEGLD.
evleco (Stele)

2155 CHTeYI5 S o L LpLoTS ADLDHS
ADNSSIS FFSH@HD  CFIBG  sviec(anLows
o meam)  ereilii(hd. @& GufleFsdler,
UTeV@GVGHES O\BTSHLILISET, 9% ASWaIDdDS
Ol&T6EsT(h TG ).

@uflensa&ler (Pericycle)

OulewgsEler sveadlesr Qeuarfl'iym (b s5HT%
SA5SCHTVIGHE 2L LDLOTS ALOHSGIGTNS D]
@T(h&@ LITIHIGBLOT OXFGOHETTE) 4GV ).

anen @G0 @sn@EUy (Vascular system)
QUTEVNGHNVS HF a6 HTLICLITSEEG SALoalleh
2 GGG, LG GLaengev (LPGIIHGTGHT
GTGRTERSME Licy. BFSMBW DFGULD LIV (LHGHGHT
@b 1L ILI(hLDd. GLogd ewFeuld GleuerIGETS:S,
FGULOTS ST ILIHEINE.DF LSS NGLD,
LCarmugnao Qe Cuw  smewiliibly Sl
@aewiLsds erevri i ihib. 1odH1FCFTOT Gaurfled
Qeveweri’iLjg G sEeONTAIDEBLOTAINTC) 4GOI

95 (Pith)

LWL ILIGEHUND CLifl 198 S 6bev g Glo(h ehevrr
sl IL(bEDS. @g CFed QenL Olouefls@hemL i
OLoevedlis Fau CFTevTL LITThIENHELOT G\ FGLFATTED
2G5 QF0\FvHeMeh 2H B Aemelleh HTF LoessilEB6T
CFLblgal L’ (herernes.

Smailomsuilomeo wHMID  RHOSHU DD
Beoor (s aflesr 2_eirememioliy:—
Smailemsilonens Haorger (PH6rHleneo
o - & flwsmb ) & oor (b

Quplewsuiemevsd — sevrigerr  (FAwsTHS)
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oW Cprdhd) ALobgIGTen $%EHC0BTSHLILIE6T
L9edTeU(BLOTH).

yms8smeo (Epidermis)

Qa1 LTESTOL Lessfleow  GLomGlsTer Sl
sarigest Oeueflliyn i(hdbs1@n. Ba @Ibsd
O\FaIaIS QUYRILT LITIHIGHELOT O\ FCOBGTTC) A/
QF0lFevL 56T GlFeh @ewL Glevarlseaflssry) OYb(h:sLoMS
ADLD[EG| VT GITGYT. LmSBHTev OFcvseriair
Oeveflliypdamaur 6% Sy’ 19fler eT6dTD LILGULD
sIeILIL(hEng. Syl gddler  HrraitiGLmdams
G®DSHS 2 Fa)EIMSI. Syl 19SEGT Huyl’ 1965 6T6TD
Oop@ Gumehtn  CLITERETTEVTENTS).  A/hiHTHIGSH
LID&BHTeO ST HGT HT65T L ILI(H HG8TDEwT. L GHT6H
O FeLH6IT 2 U(HETOTERIITGHLD. Lm&CHmev
O\ Fev5afled LI hisessiEBhIBET HT6wTLIL(heUSeVm6V.
Lm3CaHTedl6t L&) Liev GFevEaTTeVTET LimdGHT6H
STNB6T AFFTEIND HT6uTLILI(HHGSTDET.
ymewnfl (Cortex)

LDSGSIISSG 2 1 ymLoTSL Ljmewsf]
STRTLILI(H HME].L|De8st] eLPGST M) LIgSsarnns
GoumyLi’ (hereng). LnSCsTesh@ 2iguileh 6(mFlev
3(bhdG Camebienson  CFeLSTTVTE LG
ST ILI(hHMS). [OE] 43 Csmevig GG med
araili(bio. B S@4DG 2 niSlOwd SHEDS.

B)FCFvH6T 2 uSl(meITaTEDa. Reumnslest
OF LI U HGIT [T l)) SLLIDm)
STGTLILI(H HIGSTDGYT.

UnsGsTeugSCaHT1e0lDE 2L Lnons b Flev
2A(hdb@ GCMTIAINEOT CFVFATT) AT Lig)
eIl IL(h DS @LILIGH) O\FcvadlanL Olauamls@rpL 6br
sIILIL(bEDS.  BUiLgd)  efllFCsidmaamiu
CopOsTerdng. Feo  Cpfetr  GLOMUISHEHLD
QriL@gSuied SrestliL(hSesTmest. eLpeTDTes) Ligd)
LThIeELon OFLSaTTVTeNIS. QLGS 2 irer
OFeLEGT 2 ewvayLl OILIT(HL Seward CFLid:ElGTm6N.

Lmesiludest  SLAW(bS@E  ASSCHTVTGLD.
22508160 @ubsH@  Lumd  euger, OFed
Qe Oevarllaer — 2ADp  CWBEHSBD  AMLDHS
LI BIGDSBLOT O FOEATTCUITGY ). 2455BHT6H
OFevaarfleh HIF LOGESIIHGIT L8 b HTewTL ILI(hEHIGHTMEHT.
aaiCay  Qaluhs@d s1F  ABESG  TTQLD
2A@LPSSLII(hLD.  Balau(hd Caufsefich o 6irer
2AFSCHMIDV P&5H A(bFHHTGHLD.  GULIBLOLITGTET
Qrailwsiievend HTaursh Seasiged HTevGLIwL
Lit" L 6T O\Hm6851L 215853160 M6w1L ILI(hefFlevensy.
ooleco (Stele)

215HCHMVIGHEG 2L LDLOTS AMLOBS HEUTLY 65T
MLOWILILIGE) 6TVL06D) AGVVE] GOLOLI D (HEDET 4GLD.
Qded Ouiflwssder, aursvGeand SN®DEET, LId
2Adlwemer  srewiLIL(bEleper.  @pallansuiiamevd
FTUTSHSETLYG)  QUTEIVGHVS  FDDSET LIS d
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HLPBEI (I UMGTIILDTS AMLOBS/GT 6. BalaUens
siulecurTesdy) wjeiutecd (Eustele) 61eoLILI(hLD.
@Quflemas&ler (Pericycle)

255CHTISHSLD, UTTVGHEVS SHNDDEHGEHSHGHLD
Qe uflev et ILI(hLD Liev (b OlFeLEGTTeVTET
L@ QuflenFddler @b, FHiflwsmbd) (Helianthus)
FTUTSSEY6D  Fov  A(hd@  6ivhleOlTheHHLOT
CFebzelr S (hFTTH  RCRUTIH  QUTEVGH6EVS
SHEDUIeT L Gammuigdlest Qouaril i ymiLoTs Hieset’s
Li(h&lettmest. @eau sHeadmd O&mLi9%er (Bundle cap)
216bevg) euetTeLowTes &HLjGarmuid (hard bast) 6T6dTM)
ADLPSGFLILIDEDS. Bbss SDedDS  CHTLILNECT
LHYILD  ADUBEHEG QLG ALops
unghieson  QFevser  CFIBHI 2 GHTLMH@GLD
QUMGTWILD, FfWsHThE) Feverged GLiflansFddlonts
2 GITEN.
aneo@eod smemmeer (Vascular bundles)

QUTeVGVG HNEMUIE) FGULD, &LjCaTTLD
it Cabiwid AHwewes HTesutLii(hEesTmet.
HEBTLY) FGUULPLD, &HLCermupld GFibbeLobd
QUTEVGHEVS BNHDDETTES HTeSTLILI(hHSTN6N. Q)b
QUTEVGEVS: SNDNEET BLIL lgauddleh 2 6iTerTer.
UTEVGHVS — SDODSET  @(h  QUMEGTWLDTS
DAMLDBEIGT GG, QUTEVGHEVS SNEOD GEI0CIGTET LD
R&THlempgmal, @hES®LES®e, FDES®a,
2 GTGBTd:G ®FLD O\FHTEHTL AUITELD.
«11@armuid (Phloem)

LpSGTRlen6V &L |GETTILILD GuTeVEheVd; BHEDUIIGH
Oavafl'iLndams G 2 GGG Qs
LG GL e GammuiLd,OLoL’ L {GaTTLbeTeT )LD
Qp LGHsmand; CarassI(heTeng). &HLCarTiddleh
FGOUGDL & GLPTUISHGT, I OIFGVHET, L GTTILILD
LITITBIGDSLOT A0, STGWTLILI(H HIGSTDGHT.
SLGTTWLD  FTTSHGT  (LpHGTHlemev &L Cammddleh
ST ILI(haublevamev. L Carmuwitd &l 2 ety
OunpL semer  @aeuullellhhal  STaugsHlesr LIn
LIT&BIGG@HS: &S BLSBISEDS).

Gaiblwib (Cambium)

Gaptfwip  OFalieus  augar,  Gocbedlw
OF LT QU(HWL LI, IS T O\ FeLETTVTCHIS]. @)%/
Q&I (BhSI BT 2A(bdhG CFLEGMTTGHF).
@bs Cabtwid Quessiib BHlenev euerridSudesr
Gung ydw CFevamend GCarmmield@d Hmetr
O\ETGBT(h TG/
amaoolb (Xylem)

@FGULD [BTTHGIT, @FGULD LITIAIGHEHLOT, HFeVS
GLoMiIsET, 1975d(haeT  Afwemay  @FeSHle
SITGTL LI HIGSTMGHT. WFVHGLOTUISGCT EANEY]
OFevxrauamy  Olamessi(h LIGY aflevgsefleh
HGLOBSGTGTGY. GFGULD (HeDITU{LD, SSILDAIGE®ETULD
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Geoufledl(pbg  sneupddlett 19n  LITSHISEHS:SHS
SLSSIEIDSI.

UpgBprer grel
UpgGspreo .
UB&HBHT6VIgHEHTEV
ol

Cufleng H&siT
BUTEIV@H6VH  BMeNM

g

UpSHBHTeL Gredl
DL 19 D6iT
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BeBmevmhIBHEMLOLOT
&BonTymhienaIOT
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LITJTRI6D LD

oI5 ABHG
BBMBH OHTLIT
(PSH6VHEM6V L BemTuID
Ga1D1unD
GMLOL_L_TENF6VLD
LGym_GLmrewas0iD

g
(LP&HEVHlMeV  GLO(BEVLEVT
HHIT

QuiisTésiulL @wm UGS

uLLb 9.18 @melensulemnensd &e6oorilq.60T

(pseTHlemed SiemioliL] — FlsmbE Sev0rh
95 (Pith)

sadwrigelr WSOl eowligd) 9%
ereilii(hto. @& OFed v Oleuarils@neiten
Lnghienson  COFevsenTeuTerd. @& Go(hebevrT
TIQD  ADPSSLII(bEDS. 0% uTsuGeud;
BDEDH@HHEDL GILI 2T IBLITSHE6) hessr(h
SMGILILIGEDSI. QTGS BD@DEEHSHEL G
srewili(hid 19856 QésmBw B HEET
Wl 9% SFTHET Ahevd LPpSET Flanew
Qupeder sHliser el iihip. 19&Hetr L]
2 eoreyLIOILIT(BL Sewerd CFLOILIGTEHLD.
R(pcilemsuilencod & 6UOT 1. 60T WS 6oriblemeo
ol - w&E&ETFEGETONS &6 (H)

RrISUIDVS STyt (LodsTFCFTELD)
GnIsEOL(hs  Canhmsdld  amsmp el
aungalfle st IL(hEDS). @b Oeuerlls
UndSemibg  owwd  Cridd  ALobeTer
Ha HOSTSLILIBET LI6hTeu(HLOTH).

yms8seo (Epidermis)

Qg seger Gevaflliym AbhdsTGL. B3
OFevellanL Oevarflsafleis) — CBHESLOTS — AMLobS
@1(bd@ LMIHISLT  CFLSTTe) A6 BP60T
Olevernld & eurflehr Ligy Hypl 19 SEl6T Lig hgieTons. Qb
Lm&Gsmed 2u(hsHled Qamiulenr Gui  HresstiiLi(hid
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Lm&CHTed SBIDGTHTITGY, Lm&CHTeVTesI )
O&TLFFFWDMISG Sremt ibns.@bi@ LndGsTed
STNBET HT61L ILIL 5l6DED6V.

ymsBsnoeoiq 58smeo (Hypodermis)

UnsOaieps@ 2L DL R Flev
2 F@3a1M60 VLT HIHLOT CFGOHETTCL AT Lidhd)
ST IL(b EMSI. @51 LD CHTevg SCGHT60 T ILI(HLD.
Qaaihss sTrsHDG 2 pFowus  SBSD.
BliLgduisry @erufien. Cu GGarmrhiesor 6lFed
Os1@Lliy  26tengmed @& OsTLiFHummis
ST ILIHEIMS.

Upstons
LB GHTevin&BHT60
HNHH

GUTENVGH60D  BMeNMB

HULL 19 SH6iT
wperss
LBSHCHTevHBHTE
&ConmymhlenHBLOT

QUTEIV@GH6VH  BMBeNB
BHoNHE 5

BaGBIUL L L Gym_GLm.L@emTuiibd
QLT ~lBemmuibd

QoL L en&6vIDd

LGym G sm&6vID

UCrm BLr  emseviD ERemL_Gleueril
HMEDMB 2 60B

CuiigrédsiulL gm UGS

LLID 9.19 melensulenens et eir (WHeiHlened SiemLoLi
— &&NECFTeTS H600T(h

anquuenL_sHla (Fundamental tissue)

QLIS SHFouTes), Lmes], A5HBHTeb,
CLIflenFSHHeiT, L9% 6760l Goumyi” (b
SrewILILIL aflehenev. Lm&CsmevLg SCHmedlesr
9 GTLIGHLOTE D GTET LITTHISBLOT OFeOBATTGUTET
LUGdH  Addidgid  CFihsd A9l LD SHF
GTGTLILI(HLD. B)F0\FcvHer et O FevFH T
OFcLeYICovTendicamed Herig. BFCFevsarleh FrFib
Cxiblgal' L’ (herenes. Ln&Csmevg $851e0DE,
SAMmHL  26Ter gl GHE  OlFevdeiT
FwieanumsL LIvGabTewT QUL UG BeILD,
OB(HEHSBLOTHALD — AMLohL  wLowtd  CrisEF
OlFevevd GlFevev @FOlFev&aT OLiflwigTsayd GHmer

199

11th_BIO-BOTANY_CH 09-TM.indd 199 @

QUL eileVILD, OUB(hIBLODMIF OlFed
QoL Clevarlla@pLepid  STeiLiL(hElesmer.  Lisv
QUTEVGVS SHDDSET Qb AL GHFHaI6H
LG Sres1 (b Slesent. 2 ewreyL GLim(hL Henerd
Grilldse, eaflols  Lflomdoy  Abuiemey
Y LILIGDL SF)FNGHT LicwsllEamT@LD.
e @o0d shHeomaer (Vascular bundles)
QUTEVGHeVS  SDHEDMSET  LITIAIGDSLOTEITCVTEH
A LIDL GFFND  HFPE ST ILI(HEGTDEN.
REUCUT(H TGS SHEDULD VSO THISLOT
BITSeMTeVTeT 2 apuilesTed Hiplii (herendy). Qbs
2D sH®D 2D SeTedLII(HLD. QUTEVEGHEVS
SDHOMEHET QeTleneuT b, S (HAISELOb,
2 GTGHTHG FLD OMBTITL UG, LPLYILIGHG
AGLD. STLYGT QISHH6D ADLOBS UMV
SNHEMBET SluigTEa LD, 255
R E e NI QIB(HSBLOTHALD
sl i(hEesrmest. eiouid CrrsdHldF OFehevd
OFeLV QUTEVGHVE SNDSHGT OLIfFTHa LD,
QBRSSO BILILD HALOHSIGTETEE. TGV
SHDDSHET Lo6vl% LoeTdL @b Hebevg LpLaL
QUL U Fleh 2 GITeTenT.

~4@armuid (Phloem)

Rrllesiilanevd Heumqett «LjGarmiigdled
FOGLd GLPTUIHET, HIEDTO\FOB6T S4ENIeDe
SIGRTILI(hHGSTEsT. &L jGRTTUILD — LITIAIGBLON,
&L jGammuiLb BT HGT AENIE
STGSSILILIL 0IGVED6V..L|CATTULILD Oeuerfli'iLidgs
BFGHHLILILL  LCaml GLmaGermuid  eT6sTmiLD,
2 6iTLIg% GoL” e jSemmuith etesTmitd Gaumyi’ (b

2 GG,
co&ooid (Xylem)

DFVSGLOTLISET  Ahfle  eT1pdg Y
QULg afleh ADLOBEIGT 60T )T68eT(h

QLo Lmewgevd @Lpmiiser Y erpsBletr @b

GLomarhisailed eTn  Hebevd @evu(h
LGam " Grm DFVIHGLOTUISGT eT(Lpd T
MY SFISSepd  SrewiLii(hSleime.  wpblihs
QUMTEVGEVS; SNEDUIeH <2A9ufleh o GITen
LGrm ' GLrewFeuld  Aewspg  @f  QevrGlaver
agnLbENE. @& LCuriGLn s 2 erblaef
ST ILI(HLD.
Smallomsileneo Somooulledr 2 eiTeremwoly -
&HiflwaenbH Someo

FHWSTHS) Qemeuuletr GDISS
Olou’ (h$B5THDSSleh LimdCGETed, @avavuient & $),
QUTEVGHEVS &% G H6T GTGT Ogarleunat
Lol ILi(h HlesTmEoT.
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L L auanent 9.4: @pallamguiiamevd Sy DEGLD, @haldsuianed &eriynH@LD
Qe Cuwmes 2 eireraolilfwed CaumyLim(hHeir.

V. GTGHIT LIGESTL | GIT Qpelensuiemevd; Hever(h R(peleSuilanevdgete(h

1. LmSCBHmevgS8HTed | CHTGUAIGDHLOT 6VEIINTAIDBLOT C1F CVEGTTEUTCH G
O\ FGLHATTEVTET ).

2. S LILIDL S Lmesstl, 2155BSHm6V, Coumiin(bms, OHmL jdFHuwmest
OuflenFsEler, 195 616 LITIAIGHSLOT HF QT 6T
GoumyLit’ (b sresstLii(bEG.

3. S0F A(bS ST ILIhEMS). HTGTLILIL 6i6heme6v.

4. Oo(hebeur sFlEeT | ST ILI(hHDS). HTETLILIL 6I)6VEDGV.

5. UMV <) 6 (IBhISELOHSHEE <) G (BAIBELOHFHEE LODDLD
BDMEHGT LoHMILd FIMbBBEma ELPLY WIGDG.
2) (Ih UGTIILOTS <) A LILIDL SHFNe) HHnld
AWLD[HS|GIT GIT 6T SIS ILI(hEMS).
@) Quessri_mid Hlenev @) @Qessri_mid Hleanev euenrgs)
QeTjFS pLOLmENS. | OuTHiaTs peLGLmeISlevee.
ums@smeo (Epidermis) o gayfinal. BrreiliGLns@, eueflo  LiflommmLd

Qailemsuiiever Qavev GLiTgeurs GLosbdbLd
GaumiLin(h CE168TL QemeviiTd 2 6IT6Td). LDSGHT6H
GLocbymsGsred,  SpliymdCsred  eterr @)
SA(hFHGHE®T 2 L. LnSCHTeL OLITHauTs
CIB(HSHLOTH AMLOBS @RT(hdh@ O\FLSMTEITEIS).
Oungieuns  GedLndCHTedledr Lo LIy hSIGTeT
Sy 19dHer  BprinsGeredled Hrentlii(hEletTn
Sy igdflever il 2 GITEg).
Lm&CaTe0ley  smewiliibED  Fl  FHiewenseT
BMeVIEIETHGT GTGUILILI(hLD. OLTgIQITS
GLonymdCarevevall.  SLpriLyndGaredle 1kl
cTavITensIGamalile) QaesHIMender HTewLILI(hLD.
a0l BedgH®end Q(h e AT
dleg augar HTliL CFeLHTTEH

BLYLOGYITS

FHLOLILIL (hGTGTS).

QRI0IUT(H B)aNeVSSH/EENILILD
Rh  STHDODUID  FIndED).
SITLILY OFebsafleh 3
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eI (b ESTDET. 6%  FLowD L <
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U & m % el & & o K
& mewt Ul (h o ded e . E
Lm&BFmedlest  pdhdlwils  Liew]
2 1" Flgaunest @aeuulent g% e

551D QDS SHIDETHGIT LILIGTLI(hEIGTDET.

SoneouilenL_5 SHa (Mesophyll)
GLomLmsCanapid@id, SLprimdCoHrepid@BLd
RQenr_ G S8 IL(h LD S LILIDL S

Qaeviilent g FH& 2evevd) LEBFTALIG eTerTlILI(hLD
(HCr&sLD: LHGFT = Qewr_ G, (N6VBeuTLD = Bewev)
Qdeuuiwr s  Hxallsd Quetr(h  QUMBUITC
FFGSH6T 2 _6iTenen. e LITeOGFL. LIMTTHIGHHLOT
LOMMILD LI@hHS LITTHIGNBLOT 4G LD.
ConynsGsrauds@  Spmsls  LmedlGsF”
Umgkieason &6t i(h1D.QFCFOHGT  HevsL

2 (6 cULa6D, QGSTMI HHeVeVE HBDE@ GLopLiL’L
(b G serleh OlF6b

Qewr_GCleverlserflssri)

Syl 19 B6iT
GuoBLBSCHTEL
ured@&L umyTaIenSLOM
yGyr_CLrensevid
QL L Tenaevld

L@h& UMTHIENSLOT
<LGemruwid
SBMOB 2B

B em6vH Hlen 6
UpsHBsTed Hreil
&puymsCsrev

LTSISTLILST G L 19 &6l
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OYB(HBLOTS SADLOBGIGTTET.LITEOICFL
LIMIhienSLOT O\ FGOBGIT LIGhS: LIMTHIGHSLOT O\F LB
L BB 6TeOaTEssNGHEnBUNG) LI MhIBeTTBhHIHE6T
Oaressr(herenest. LmeOIGFL LimIhignSLOTNGT 1Licwsf]
QRNFCFTHMBUITSLD. LIGhI: LITTHIGHSLOT LITeOGFL-
LITIHIGHSLONaYSE 2L LDLOTS D 66N  Liehd:
CFebEeT  QUEBISHD  @ugeud  OFTEHTL ey,
B)F6\Fev 6T Qb6 2%
HTHEDDEGHLGT BT ILI(hEGTDE. LITSGFL
OFebs@nLeT QLI (0GLING), LiehF GlFcbsariley
GODhD TR IGMBUND LI hIHGUST b hISBET
STILILI(hSIGTDEN. Liehd: OF6LEET HTDHDDDEET
epeuld  ueflolifllonDnsSDG 2 Beydletiet.
Qoevs  FgdaTdG  Abds 2L LDLOTES
STGRILILI(hEIGSTD  HTDDODWITCHISH FQUTF A®D
ALV @Mevd Fimar SLpam 6Tl ILI(hLD.

@05 SHassr (Vascular tissues)
UTVGVSH IS  @ewevufledr  BILDL jH6rIeH
TGS I I(hB)GSTMEHT. QUITETVGeV SNEODHCT
@Gﬁgﬂmmﬁgmm Q(HAISMLOBS®EA!,  LPLYUIGHE
2ASD.  dFDd  ComymdCGaieme  CrrdduLb,
&L GemmuiLd SIS CHTEn6V GrTdduyid
SDLOBSIGTGNE. QUTEVGHS SNDED®ETS  FsLDb
Amiohs  OFed Qe Oeverflzaflssiy) (b
LITIAIGELOT OFGOFATTCUTES 2 6n HTewTLILI(hSEMS.
@& FD®ED 2D IHDVE GTOMQ LITIHIGHSELOT
GILILIBLD.  ®FVSEHGD  OLDL L TEFCVS:Tn )IHET

LG GLrengevd; FnIFGCIT 2Dl
ST I SG8TmGHT. LG G menFeuld
CopmdGameney  Grrddluyd,  Olo' L mewgFeuid

SpLmECGaHTme  Crrddluyd STl iI(hElesTmen.
.'.I_/Cé’mmugﬁd)J@i)@@mL&@gpmﬁl&dr,g,jmm@%b&dT,
L/Gemmuwip LITIBIGNSLOT GuirresTmenay
TGS ILI(hB)GSTMET. &L Gemmuid BTG
HTERILILILl6Uaney.  FeUSHIG)  EFUHGLOTUISET,
@FGULD LITTHIGHHLOT 24BN Ien6r FHTeseti i i(hSesTnesT.
19755 H(GIBLD,EDF LD TITHEBLOHTESTLILI(HeUhleDeM6V.

Roilomsuilonco Somooullesr 2 eiraremwUY -

LeoeSleor &6me0:—

v @aeudletr @Fmis@ Oeul (hdGHTmHmLD
L9)edTeu(mHLD ALOLIL|HDT
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8

Qaevwiners  ConLmdGHmed
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