II. Complex Tissue(Egg=%3)

1. Xylem (1) Tracheary element; vessel(3z}A &), tracheid(YA}2 &
(2) Xylem parenchyma
(3) Xylem fiber

2. Phloem (1) Sieve element; Sieve tube(3 &2 &), sieve cell(W A2 &)
(2) Phloem parenchyma
(3) Phloem fiber

1. Xylem(E&H, E5)

(1) Tracheary element; =% &2 FL7|5< T3
I 24 E; vessel, FAZFF A
U2 &; tracheid; ©A 2 =50 I3

@D Vessel members;
E@ahSol HIT o3 FHoE Ad" #YY TE
vesselo]l & 3t}

il

* Formation process

@ primary meristem -- procambium -- periclinal cell
division -—- erect cell series YA (fusiform) --

protovessel(Z A1 =)

® cell size enlargement; length= IZHZE # X531 widthw

increase

(© vacuolation in cytoplasm; cytoplasm< It 29|14} lumen
o] F713te vacuole®] A, vacuoleo] Xzt AAHA AXE

2] central vacuoleo] &7

@ end walldl ¥ 3} (perforation)”} ¥ojdt}



k

perforation(Z ¥); protovessel end wall -- perforation aread]=
secondary walle] A HR Fxu & HYow H3ZFH -- perforation
area®] middle lamella®l pectin®] €< © HZHEH swellingdt --
primary wallo] ¢ats oA H HIyEHo AAFEY -- middle
lamella”} cytoplasm® & A AHZ -- cytoplasm% 9 pectinase’} Z&
3l middle lamella’} #3 =0 §lo]XI ot —- perforation areadl T
o] A HI cytoplasmE AAH] AF pipe EYol Ao -
perforation plate(H & 3)o] 1 It}
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* perforation plate(H &%), 3T /H7F A=
scalariform perforation plate(Al&4 &%)
reticulate perforation plate (YA 3 %)

simple perforation plate(9<3H 3 %)




®© side wall9l secondary cell wall®] ZZ o] dojdr}

* secondary cell wall®l # 3 patterne] @z} vessele] /7 2 dH

annular(ring form) vessel (3= #)

spiral form vessel(UA 34 =)

scalariform vessel(A@4 =)

reticulate form vessel(G3=#)

uniform(pitted form) vessel(Z&3E=#H); 71 2353t FH

SR

® cytoplasm< <A
H Al = o] pipe 9&
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* Phylogenical change

1. Alsde=2 Hgs AEYFE protovessel® width7b o F7tet
width7} length® o 4 ¢ 349

2. end wall®] A7 doW ZE&F5E v 9AFH HEo FHI 7HtE

R E I

3. scalariform perforation plateZ%-8 simple plate® % 3}

4. annularform vesselZ ¥ pittedform vessel® 7 3}



@ Tracheid VI=#); 5% AA 75 A9 +3

vesselo] HAE 7] Ao WHEAARA A

end wallo] A-FHo| YA F =9 FE=E AR AEH Y pit

g %8 o|%o] A

vessel form tracheid(=#&37I%=3#), fusiform tracheid(¥3F%4
V) 7 FH7F o

@ vesselform tracheid; Pteridophyte®] & A

T &o] cylinderical form 2.2 vessel¥® H| <, erect arrangement
end connection(2@Z23)stL o™ ZHol7t A WH = spiral
wall2 T4

end wall9l & no perforation, bordered pit7} A3t Eo] &
%, side wall°l= secondary wall®| spiralforml 2 7 F o
bordered pit7} £ A, bordered pite= T2 end walld] FFF 9

93 side walldlE 25 &
® fusiform tracheid;

U A o F2 EA, AR ENE 7tE EA(vesseld REY
&), Edo] fiberformeolx HA¥FAH<Q tracheidolth, oblique

arrangement(7Z3 A8 &), anastomousing connection(E 2 %)

cell wall2 secondary walle] % & = o] bordered pit7} ¥4
connection sidedl pit7} WX FH ] vl &3t side walldl& <FzH
A

side wall&ol| tertiary spiral thickening(A34}4 0] 3)E o]
At crassulae(H] FA)



2. Xylem parenchyma

tracheary elementi= dead cell®]®| A metabolismS 3}AE3l7] W&
Hl = A] metabolic cell 24 parenchyma’} 83ttt A2 Eo = Zo
SAF Y YA Ed = gEE 29,

vessel, tracheary7} €8 w 543159 vessel# trachearyE E 33|
F}; tylose(HAZA|)

3. Xylem fiber

xylary fiber(ZX WA F)EA xylem<ol fiber7} At 1 &o F8
3t vessele]Y trachearyE H. 3 & Ft¢}

* fiberd <

@ Libriform fiber(A /4 A+, AN AF); typical fiber
fusiform, tracheid7} F¥H < ¢Hol| 93] change form¥ o] fibere



FHZE WY

@ Fiber tracheid(Ad #71l=%#)
E TE7]%° YW tracheidd 7]so| HAHAHZH o]EL FA
fiber2 A= HEAE A A9 FY. o|Zo| tracheid’} fiberZ
HEsd o FH3 FEHE fiber tracheid.
tracheid®} E2Z X9t water conduction 7]%5< ¢li supporting 7%

2 FPu

® Gelatinous fiber(x 24 f)
fiber$ 2] secondary cell wall?] HUWHEZ2 GZFol 5L F53t49 9
&o] utX| gelatinZ< HEHE ¥Ha A= A
(ex) FUF & ERo] @A RF7F 7] Wi AvFo] v HASoA

A gt B 2L 40,

@ Septate fiber(ZAY¥ A )
BAAF A EY secondary xylemdl U+ fiber, iy, okx} 5 @AY
Mg EXRAMNF fiberdo] suberinZ Z Y (septum)o] FAE A+

® Substitute fiber(d) =4

secondary xylemolA & 4 1+ xylem parenchyma

FEH|(£#%, axial system)
E4QAGRKER, tracheary elements) | 22| 2
7H= 2H({BR &%, tracheid)
T (&L, vessel member)
A7 M| (AR, fiber cells) NS ERSES:
M| = (ZH48Ae, parenchyma cell) SHEE XA
HEALA| (F15+ %, radial system)
M X (Zfm#e, parenchyma cell 53228 M& e M o|=
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