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Abstract

Rubiaceae are one of the dominant families in the broad leaved forest of Taiwan in low altitude,
including some lianas. There was a paucity of the cambium variations of lianas in this family that
affects the lianas identification correctly. The aims of this study are to identify the cambium varia-
tion of Rubiaceae seven liana stems, line drawings, photo the cross-section of stem structures, and
make an indented key in order to aid the field survey. Four xylem types are found, including
deeply lobe types such as Hedyotis hedyotidea, Morinda parvifolia and Morinda umbellate; two-
lobed type as Paederia foetida; circular type as Mussaenda pubescens, Psychotria serpens, and Un-
caria lanosa var. appendiculata belonging to angular type. Except Paederia foetida, six species de-
velop including phloem. The specific character of Uncaria lanosa var. appendiculata about in-
cluded phloem is square shape. Psychotria serpens develop adventitious root, and Morinda parvi-
folia and Morinda umbellata were together with thick phellem. Four species with flame secondary
phloem are Hedyotis hedyotidea, Paederia foetida, Mussaenda pubescens, and Psychotria serpens.
Secondary xylem and secondary phloem developing mosaic pattern are Hedyotis hedyotidea, Mo-
rinda parvifolia and Morinda umbellata. Only one species with flame secondary phloem and mo-
saic pattern is Hedyotis hedyotidea in which its pith is eccentric.
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HERLR OB RERRER R AR RBR . —, RERFABSTEREZRRREL. 5T H RN
ERTMARBEAZERERR, SHlHRETIEAER. FIERREULMBERSIWAGE, I
SIRERERERE L2 2% . RARHAFARBES, WHRFRGEEREGRR. L3RE. F£HE;
PR RE: BEMSTE. RERARR; EEAEAAR. BRERES, HReFMHANEY
RE, EREBNETIRRNUTERANR. RERARER. AHRBMEABREIARERE. BEEH
WA WSREE. BEHEIE. REREJOSRKAETRE; RAET M S RAERFRERE —EARER
RN ABRBAERE. FEERBRREME—REA JIBRKEBI R IKAEP RS AR R R E25
RHEEHBE O R — 1.

XA
WERL REEA; REWE: REFIEMN

ik

1. 5l

BB REYRAF KBS, XA, AR, AFEA(lanas). HEFEA, A, HAM
Y. wEAEYIAE A, HPORRBEARZ) 6.9%. FTA R A A it 2 3% AN 5 FH(Leguminosae)24 Fi
Hi & FH(Vitaceae)21 FhAI#E #iFH(Rosaceae)19 F[1]. A5 ik Al 7 B0 BRI ZE, 4 AT sl )
RRMR[2]e ARAMEY) S ARSI E2E 5, 16N E IS T7 TH AR AR R V2 AR
IR, WA AR B2 7= A A (R AR A B S AN R A 40 0 3, T SR A FE RRUZ P AR IR A i REZH 3] R
JR RN TAEAS B & B SR 2 K 3 ThRE 2 14, AR T — AR A A 382 A 5 i A #RAH 24 =
o KA ZAFBIERER BT AT, BAERAEYZEMYI EARTRZAE, AT X8
ABEAKITFE G HY S W A=A, A= AR, & DX AR LA A
[F[4]. REUIH RS O AR AR 2 KB =4, R4 ROE BUZ R MR 1 4RI X 3] R 5 2H 24
FEAR RIS %, T RUZ FMANMES AT 218, DRI BA 57 38 AN B LR 46 3 o 2L o

ZEREYI I B RER 2 BRARIE AT S IRRE, Rl e A BN S SRR, HARR AR K i LT
FER AR GBA FIB B, SEEARIRG A KA K[3]. 4EE RIERZTEEN AR T, TEIR 2R e A 4H 41
PR T R AR, BUAE TR S A ] X i 3 R AR AR A, B3 AR R B AN B AN TR )
MR, BURFEEARIIZE, Hor 22 BAR HR 7 & IR AE AR TS AR . VR 2 30y R AR IR AELE T 5
(RZEZE1, AR PSS R I AN PR T R A [3]

Caballé[5]K 2 DI -5 A RIS 50200 12 %, 43 3N IR (circular) 25 #h 58T (i (sinuate or plane).
IRAR (crenate) « f7°IR (angular) . 43 244K (lobed)  JEUH R (rays) « SEAC AR (rings) « FEFIRFATEEH IR (rings and rays).
HulR (blocks) & P4 4 %4(quarter) . 5 A AT 1R IR (duplicated xylem cylinders). R P9 44 52 # (included
phloem strands).

Hawthorne &5 [6]1K X HYA 5 e A= 25 5850 /N ZRARFAE 3 A IR A o i AR IE 5 15 S A0, 4 AR R 13
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HRE 7 B UM 20 5 R

BAS [ R TG BUZ A8 R o U i R A B IE AR, BB 2 L5 (lacunose anomalies), HIETE
BIFIRZE, g SR KO {68 (Tarenna), k@8 (Uncaria); A Ji 25 H 0 B 48 5HIR A8 4k (radial pattern), w]
T 4 B 2E (rays) B4R IR A 5 90 52 &6 (radial lines of included phloem), BR324 B8 SRR
(deeply lobed star-shaped, sulcate xylem); =255 [0 (5 S AL SCR A58 1 2k (concentric or ripple-like annular
curvy pattern); 25 [ (rounded), 1HF A i 11K (Flat) s A KLU 24 (irregularly lobed), 81 E E SRR ZE (deep
lobes and not star shaped).

Isnard SE[ 7138 AR RIRAS 7 Bl s i,  Fril i A2 B T AT BUZ BA 3 A= (supernumerary)
TEREAE T T B T A it 520 ZLR T Z (lobed cambium); KL ERZ (irregular cambium), 2 AT,
Ay XA T AR, (AR DD I IR A AR SR A>T AE W) B . 28U RUZ A2 N 2 T8 2R U2

(concentric cambia); EZEPEA J5 1A JE RUE (successive and directional cambia).

Angyalossy £ [8]0] 73 B N 2 8 B0 IR 1) 52 i (phloem  arcs/wedges). 4L i JZ (successive
cambia). & 4E % H [ #E {4 (compound vascular cylinder). ZEANH I 45 #) (stem with irregular conformation)-.
YE 5 R RS 9T 43 B (axial vascular elements in segments). J#BEZH 419 2450 BOA R #(xylem dispersed by
parenchyma divisions). ##7k 4= [ k44 (external secondary cylinders)&s 8 £ 4.

GV ARG V2 50 A7 96 R RN (Rubiaceae) BEAE YY), 2 B 2B, KFEAFZEEHLS], 2224 i
Tiidg, WHAIAEAE A KIEA Y S W2, S HEEREGEKTASHRN, FEH AN RAEE IR
R S S B INAE, R MRE DI S e X Leh, BG B T0HoT. W MEATSE[9] 6t B R ATk R} S B
JEER} 12 FhAR T e AR 25350 S WA o A O B BRI AR 1) 18D S MG AE [ N AME T b, Metcalfe 55
[10] 78 Bk} ZE 5Bk DI i 5 A0 5055 6 Pl i, GFE 1) XA N E&FIRER, W Basanacantha asperifolia,
Chiococca, Myrmecodia 25 3 JEFEHAMI(GVE AR W 3A). 2) A EBAIH) B &6 700 51 22 2 HE 41 (concentrically
alternating xylem and phloem), %1 Chiococca J&. 3) 250 5 51 JE BRI T (stems eccentric to oval or el-
liptical), 41 Manettia, Sabicea (V&5 2 JBIEY). 4) ZEVPIRE S ZLIR (stems furrowed or lobed), 1
Canthium (8 A J&8) (415K W73 4i), Mussaenda chippii, M. tristigamatica (EM-4:16)8). 5) A5 #EVANIR
(xylem furrowed), 411 Chiococca, Manettia, Sabicea, %5 ##& (Paederia). Caballé[5]42 /2 Canthium venosum
(5 AKJE) N 4 4y % (quarter), AFH44EE(Uncaria africana) NIAITE, 6.0 EJES, HGitAR 17 Fhos 5
BHEYIA BB AR UIIA 6 MBS 2R 228K - BB BIRIR - AR BRIR - AR -
HEARFHE. SHheC-rmm. 4 0% - 020K - S740): LI 3 Bt HRHEYA 3 ML (S i Eerm. iR
MR- MRS 4 5% - 2R - WER).

AHIE T B B B DR A5 R AR 1) T8 S 8 A S AH R AR A 5 e IR A AR A, R R DD T
FIE AR R BRI AS, FFIG HA D) G g T /IR . L. HEA TS Skt % (indented key).
Zxtl R U B S, JRR R ) B AL AR, I H R T R E AR AR A A E b
e =2
2. RN EHZE

RIRAFEA R Z KL T AR, (5 — Y0 o 52 R A A R A R R ) T A 3 2 75 e (), kbl
X2 o ¥ RERIRIGHEM RN Z) 5 om &, 8 I FREELR SO B IR H AT hs 7« DAAE K i
HIDIP%E,  FELUBCK 20 f5 235 M8 /MR IE, A g R (85 Stemi 2000-c, Carl Zeiss) W24
G, PR E TR AL A Nikon D80 HLIRAHAL (5L AF MICRO NIKKOR 60 mm 1:2.8D)#A 1%
FRAREVII, JAnsaR A )G, KRR 60°CHFEHLT SRR HUS H BT HRbR A, A28 B LB AR R
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BRI AE(PPY), S22 . BURTUBRA ) 15~20 cm Bt BERIEHIMEPRAS . il /E 52 81+
FEARATNARE ThRATE . fKIE Flora of Taiwan 58 ki [11] [12]ic 5% %44 LA S PPI FRATEAR A B I o

AHEFET 2011 47 08 H 3 2012 47 09 H £ G FIRRAE 7 FORBUBRA, fiRWIT: 1) mHRm
%% (Hedyotis hedyotidea (DC.) Merr.)> K& N 25 : F5#%, Ik 500~700 m, FRAEAE KAL) 1.9 cm. 2) 4Bk
f#%(Morinda parvifolia Bartl.>®&EH 5. G R 2, #k 200~300 m, ARAELK/NZ) 1.3 cem. 3) F
A1 (Morinda umbellata L.)>R&EH A5 AR BB 2800, AR AR, k%) 180~900 m; 4112
HITEZR 23 PRIT, i1k 210~490 m, brAs B4R K /N2 2.6 cm.4) B M4 4 (Mussaenda pubescens W. T. Aiton)
KA S BRBRA 2k, T 2 RITESR 23 MRIE; IR 2, #k 500~700 m; AR E S,
IR 1166 m, ArAEA R K/ 2.5 cm. 5) X5 BE(Paederia foetida L.) R . MR &2, hAHR
K15 cm. 6) $EEJE (Psychotria serpens L. RAEH S : &R R 281 M3, ABERK/NZ 1.8
cm. 7) TEFEHE(Uncaria lanosa Wall. var. appendiculata (Benth.) Ridsdale) KA & 4} £ HF 23 Mk
YE, PRAEARR/NZ 33 cem.

A 5% Metcalfe 25[10], Caballé[5], Carlquist[13] [14], Isnard Z5[7], Angyalossy %5 [8]%% it £l
BEURMEEST, K 2R 28 TSR 16 TU(E 1), DARMEARSCRIR 2 MKW . ATEA 1) B ZAR
IRPEEIAE[15]. XL Z25[16]. Mauseth[4]. Metcalfe 25 [10]25% 525 33 A i FH # 72 SC(Bt %)

3. &R
3.1 HER 7 MR R A E DS R

1) mmtEsR(E 1) ZARIERL AR, EEY, B S EW RAEARBERZER, AR
BN RSB AR A5, 5RAE) B Ak — 2, AR BT SMI IR K AR AE R B, AR
RN BB, W0, HREE, SR NSRS .

2) ZLBRAR( 2): ZRREBARIE, HARZEWE; KAERFERIR, JLREHL, ik, )k
AR E A A, TEEERIR, SRR i, BEORBRG, ATl FE, JThEo
HNE IR

3) A 3): ZERMEBARIR, HARZEMIE; KAERFEHRIR, JUREHG, RELRRA
ARFRERSEs XA 2 %, 0 Y I, IRAEARBES S A, 5 IR R R s $E0 Y,
R, NITBE O R A SRS, KRN,

4) BEMEAE(A 4): ZUIREFR, REEHEY); RN, i, FEm2EERRE
Bl AEARBBAMIL R JOERAIE (M CER B, TR 2R G fEoAt, JE, oSk

5) WREE(E 5): ZIBHHH, KAMA—, REEE, LHEY, KEHERS6, ZEGIIRK
e, ZEFHLK SR BRI ATk, RS R EEIEE IR, KAEKRBEHHRR, FEA
F oA L%, RSO SN WAEARTEAMILE AT, ROEREE; SO, KR
T, BEZERIIE R EET AN, BE TGN &R

6) HEE( 6): ZEAAEM, B, FHLAE; BEHIEAA R, 2, KAEKRBEHANSE
AT A3 AT s IRAEARFRAMUH % B AP R, 2@, TG 286, ok, JE,
VB H N SR

7) EHEWR(E 7): HIZENUHE, BESEE, TEERRESAR, RETHREY: #HmAR
BT, KAEARBGRAR, FERMN AL, AT st t, TRERRe, FEYE
I (peripheral phloem) (BFERAEVEHERE . K2)EEEEHE, REBEE; Moaad, [JE, N
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Table 1. Integrated table of morphological classification of stem cross-section
il EEYIERSSEEEE

KA

LOERER: it
ARs Sotks il
Vi

2. RIS 2
THRERATT: #
BRI

3. ENRR =l

FEAR: AR

4. TEEEHPG R
panive i

5. I 4EE T
EE NGRS
2 TT)

6. EHOIR; IELEM:
B RERR:

7. SERTEAR
FRAPIR S O[5
2 RO EIERKZ

8. Huiks AR T4t
oy R 2
A I F s
ENHIEA RN 4
TLo RN IR

9. BRI & B
s BAURAE
BZ#B

10. HEARBHERA
AR REUEE R
[GIEREN

11. WARIEE

12. e AR IR
S

13. R
=N

Caballé Z5[5]

circular, crenate,
angular, sinuate or
plane

quarters

lobed stem

lobed

vague rays; fine rays

tangentially in rings;
rings

radially and
tangentially in rays
and rings

blocks with closed
contours; blocks

included phloem
(strands)

Carlquist[13] [14]

furrowed xylem

lobed stem; furrowed
stems; flattened stem

radiating plates of
xylem

successive cambia

wood parts (fibrous
woody parts) dispersed
by parenchyma
proliferation; fissured
xylem

interxylary phloem;
included phloem

duplicated or multiple compound secondary

cylinder; duplicated
xylem cylinders

xylem; compound
xylem mass

divided xylem cylinder;

cleft xylem mass

Metcalfe 55[10]

lobed; furrowed xylem;
furrows wedge-shaped

furrowed stems;
flattened or winged
stem

deeply furrowed xylem

radiating plates;

xylem and phloem

concentrically

alternating

fissured xylem

interxylary phloem;

compound xylem mass;

corded xylem mass

intraxylary (internal)
phloem

divided (cleft) xylem
mass

Isnard Z5[7]

classical development

lobed cambium,
irregular cambium

successive and
directional cambia

concentric cambia

multiple and lobed
cambia

interxylary phloem
(black spot)

Angyalossy %5[8]

phloem arcs/wedges;
furrowed xylem

irregular conformation

xylem dispersed by
parenchyma divisions

axial vascular elements
in segments (separated
by larger rays)

successive cambia

interxylary phloem

compound vascular
cylinder

external secondary
cylinders

O,
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C
ep (epidermis % f£): co (cortex %)) sp (secondary phloem JXAE ) K #): pa (parenchyma F#EE4HNE); sx (secondary xylem KA A F#E): ip
(included phloem P74 2 8);  pi (pith BE.0); ve (vessels F:4)

Figure 1. (a) Transverse section photo of Hedyotis hedyotidea, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
1. (8) MRS (Hedyotis hedyotidea) &I EERE, ZIE =05mm; (b) REBE; () F4E

O
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c 1 mm

ph (phellem A#/2); co (cortex JZ/Z); sp (secondary phloem XA ER); ip (included phloem P& HIRZEK); pi (pith BELy); sx
(secondary xylem XK FTHET); ve (vessels F:4)

Figure 2. (a) Transverse section photo of Morinda parvifolia, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
[£] 2. (a) £IZkEE(Morinda parvifolia lEHIER A, ZIE =05mm; (b) RERBER; () F4E
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C

ph (phellem AK#2)2); co (cortex JZ)Z); sp (secondary phloem XZEF)Z#); pi (pith #8.0r); ip (included phloem Y& EK); sx
(secondary xylem K AAHR): ve (vessels F&)

Figure 3. (a) Transverse section photo of Morinda umbellata, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
[ 3. (a) EfEE(Morinda umbellata)iEHIERE, ZIE =05mm; (b)) RERE; () F4LE
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&

N\

Fp

By
?39‘2' 5:?? forpelps \

1 mm 4 et i
ep (epidermis % %); co (cortex % )Z); sp (secondary phloem {XAE#) 2 #); sx (secondary xylem XAEAH #); ip (included phloem P71 1
#B); pi (pith HEL); ve (vessels F4); ra (ray H£k)

Figure 4. (a) Transverse section photo of Mussaenda pubescens, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
4. (a) EEME7E(Mussaenda pubescens)iEIEERF, ZIE =05mm; (b) REBH; () F4E

O
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ep (epidermis K J%); co (cortex % 2); sp (secondary phloem YXAE#) 57 #); sx (secondary xylem X AEA T #): pi (pith BE0r); ve (vessels F);
ra (ray 414k)

Figure 5. (a) Transverse section photo of Paederia foetida, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
5. (a) ¥BER#E(Paederia foetida)# @I, ZIE =05mm; (b) REBH; (c) F4E
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&A‘.-i:.\(sﬁx'._‘ '.;_‘,
IR T

T TY

‘ :ﬁ 7 “

C 1 mm

ep (epidermis 3 J¥7);co (cortex % )2); sp (secondary phloem Y457 #); ip (included phloem P&#155); pi (pith #&r); sx (secondary xylem ¥
AR ve (vessels F4); ra (ray $4k); ad (adventitious root AN EHR)

Figure 6. (a) Transverse section photo of Psychotria serpens, scale = 0.5 mm; (b) Epidermis of stem; (c) Line-drawing
[#] 6. (a) #¥EEH(Psychotria serpens)iEHIEERH, ZIE =05mm; (b) REBHE; () F4LE
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s N

SRR

° e 3y : . . : Ve D ..
H N <"'~‘.."-»""'. ’:"\ °°°"§ ’&;'.‘o &
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. 00 20" 10,2

Rt Y
oot Ve ipong v,

:“":“I:.‘ o't‘.o.v.:‘:/ :' 203 ?,? © %asod .
SIS P8 S A

i

o .w

.'J‘Q-,".'-',""‘fi“o%"" %""‘63 a0l .‘i:?" :..q ‘t". s eades '
s

3 o VQb L)
Qe .9 : 0 'x L
S S

c I mm
ep (epidermis & J%); pi (pith #&.1); ip (included phloem &I #E); co (cortex fZJz); sp (secondary phloem (XA #): sx (secondary

xylem AR ER); ve (vessels F4)
Figure 7. (a) Transverse section photo of Uncaria lanosa var. appendiculata, scale = 0.5 mm; (b) Epidermis of stem; (c)

Line-drawing
7. (a) 1E&E$FE(Uncaria lanosa var. appendiculata)t&ImR R, ZE =05mm; (b) REBE; () F4E
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R DU o
32. HEN 7 MARBARRR

KRG 7 BT AR DI T & SRR A gt an . 2, BEEARHMERFEAER . AR, EM. W]E
RIFER B BEO . WETIEES. AR SE . FEDIG ML, — ARG, =
NEEFERAT o IR T KIEIR . SARFBERIRIR . S BESE EAEMR, RETCIEY); LIk
FABEARZIG; KA BB JAEIRAT BB . ORI S BEM SAE. 8, IAEVIRHE
AR IR IRAE N R TR ZLERBRAN R AR [ER I R AW RIS .t BRI D)
T A5 FRFIE (S 2), B 7 FOR B EA AT LR &

LB LR, BEO B,

2AEARRER, #EO WO Eselill S
2AAKE, BEOETL.
IAKZER A Bl
IARERRE ARZ3:3
LARBTHBE AR o
4 ZEHAER FRER,
4. ZEANHAGER
5B OB S R bR e
5. HE Oy B S ) B 56
6. N EWILEBETE, HAH EEM4AE
6. N EWIRLERIY T, ARG NEESSEA)1
4. g

Metcalfe Z5[10]3#5iA 96 HR G 5 P L%, 45 1) ZHANGWIREE. 2) A AR5 H O H A
BHES. 3) O IR EMRETE . 4) ZEVPREMZOR. 5) ARBUHBVAIRS . AWFFEE RA 3 Fim iy
i, WFRZERNSPIEE. ZIREROR . R 2LRCE 1) ARSCHARA BT HS 3 2L BRI 5 R 54504
RAHE, BIF ARG M . BRAGBR SN, A 6 By H 8 &40 5 #(included phloem), JHELRFE 5
Metcalfe 5 [10]#AAH [l R HE e 25 25 RE O — M, XS SRR ZEREDITH 2 2 ALK, 0 FREE5E 3 2 5 4%
A, 2500 AR ERVAIR .

Mauseth[4]48 H % B2 % X305 A0 AN [ UG IR A 5T 358, = 71 JBR AN ZLBR IR (R A A8 55 A K 2 R
JRES, IRELRATH T AR 400 s 2R, —FHEB B IX AR, ME—8 B2 A AR E
FEZANE, AN DLARE 2 1 C A0y DX LBk R AN M e 2 SRR IE . BT AN ER R BB A 1%
BEle, SR, EEMHESAEEREHENE. SETRRAPVRHEEE KM &EMEREWRE, WHEE
FZAANTBEN S BA S, BRI L. TR kAT RA—, B AIEIR AR
B N mE R . XS R . BEREM TR R DRI SRR R, LIRS A
o FERRUEMES R ME— B KR TI R IRAE) RS AR i S 2 FIRFIE . 5K 8
BRI AERI R, Metcalfe 5 [10]78F8 2 HH I EESH a4 f2 (dilation of parenchyma)iii >k .

Hawthorne %5[6]2 7R ¥t B AR RIMEARTR o] R XN AR Y), FARRRRI B A B K, 5
XERE, WEOHER; B HMNELE, REgieR 2Ry (short spiral hooks)sk 4 AR (coiled
hooks, hook-like thorn), &1k 4:1¢)J&(Mussaenda). ¥k JE; ARG AAR AT A TR %, 520
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Table 2. The characters of stem cross-section about seven lianas of Rubiaceae

3 2. WER 7 MARBRBRAE T EFHE

it R ARE  BA % WEARE MO NEDEE KEREE SEAE

S R | A AT

R ARG - - - 7% AR e i e ANHRI
Bk ~ e - wemweme vk TULNP me kmmer Fa
¥ fle ~ o sere) - ek vk TULIP me saomweer

Rt . -+ mE L Y
. WAL FE L, fb. K T
TR . ~ e RRAE ww BEEER ek
Foi . S+ mw e LA R ek
. e O o
e e T e s e e

ARFER, PUERIR, WL A& (Psychotria); 25, Ml 56 Zi(twining stems, petioles, tendrils) 2 4451,
U EIE W £ 258, 2572 A AN 2 AR (adventitious roots from the stems). [ EE I &5 [17] DL 25 € 77 2045
8 R, HrpEHHRE RS M 2PRY), AR (scrambling by hooks), #EE EAEM, NAER
" Fft (adhesive adventitious root), %5. EEMEIE. R, MRS LLBRBE. FMBEE S5 oI
Ji %% (twining stem). AW SR ARG 1 - 2R 5 S SE TR B AR 1 5 E

Lindorf[ 18] 784 i {5 (Uncaria guianensis) 548 B4 (U. tomentosa) ({&FR%i/T Cats claw) IR 57
EARMER, RrEREEENRAIELGLM, FASELBRSH MR, AHACZHT . Gattuso
S [191HF FL A AL 5 8 B R T AR B 5 10y o BT SR )2 0 A TE R L DX (R e o A T A g i1
ORIV S BB R R A VR IT 20 . AR ST LU A A SRR AE ) B2 47 4k (phloem fibers), &S
s A (calcium oxalate crystals), ¥4 ik (starch granules), FzE(trichomes). AJ@ T & EH 3 M, M2
WA 3R ICIR ST, ARSI ER[20]0F 58 GV 7 S X BT AR E F LU A R [21) WAL A
T BRI BE s KIS P [22]0F 72 SIS TR RE A 2 AL, SR T UE AR SARAEAT A A AR DGR 2, SfE AR
HEAT LRI A

KRR ARTREA, J& TS LI —P B DI T AL I, AT A IR A K 2 B AR B BEAS [
FENFNE LN, LR R B R R AT, 347 PR LA SR AR b, S R CE g — B AT
5. &g

KT T FORBUBRA TS 4 MORTHIEAS, RIRZLIRA P BOmIGR . LLBRE. Ak ZRAR
G BRE: BEMGAL. BEERAEY: HREBAMAIR. BRI, HAR 6 FSRA SR, 7 F
AJFEAA AL BE BAERE, R TMEY . 2 BREMEARERARENE, UARRZEEEMCX . 7
PO Ae . WG BEREMEAE. B H GRS IRAEB RS IR AR5 R B iR AE — i e
PRI . CLERRFN = A e s 1A B0 T JC PR R R A ) B A I o P H D 4% A e — A IR I AR 1) 35
) R 05 AR R S R 5 2 PIREAIE o P H3 M A 2R B Ol — 00 o R B0 TR 10 PN 2 00 B2 3 D 5 T B R
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1) A EAR (adventitious root): FEFEY)MIEZE B HK, AE IR R B AR, A IEH 1
ALK H R IRRAR A A E R .

2) FiJE(cortex): hiTREZYEF R ZMIMAL, KEHRMEERSHHEELN.

3) % (epidermis): RIF5%E 55 TFr 1 T 43 £ AL 2L LA BT A W1 A AR B A 2 B — Z5UZ 400,
NIRRJZHLR

4) J& 3 (periderm): £ F 7 240, AARRIERUZ (phellogen). A2 )2 (phellem) Fl#E 57 /2 (phelloderm)
Frie s, FF540 A2 2 23RNSR A ) B -6 AR 152 (bark), 7 4 Ji BB 5% 36 (peripheral phloem).

5) AK¥e)Z(phellem): AL T RZEAMNE, FEQE TR K. Z2RRREESE FRESMARELHHA,
AL AR 1E 755 B AN . AR ZIEZE N L, tAEA T F e LI RE, JLF R
T B2 BAKE T U2 BT A2 1

6) IR i(phloem): HHFFZANAE. fEANML. HLTHE AL EGHN, FTtiaksma e
YA o 1B 30 S0 R A= 400 B 385 IR AR ) R 3 o kAR ) B S REATT 7 170 22 S 48 Y R A AR A Jof 30 2 S 2R A
&, HOK/ANEAL, ABA T A1 (e 5 0) 2 —Re ) R S R T Re 23 o, 33K 2 DR D g =[5 JE o oK e S 28 B
FHa6 3 H 4 2 (anticlinal division) DAXS NS 2R 085 . W Bz 2R M0 T, A5 R AR 90 R AR A [R] PR BE RS 0K
IR SN KGR -

7) BEC(pith): AL T 2RI g, K R B AT L, R R B AR R 2 2

8) Whek(ray): Lol AN JZAHE ) AEZH 41

9) XA 57 ¥ (secondary phloem): A7 T AJi -5 B 2 18], MIAET) B 58I BG , B4R R IEAZ 702,
SR R, AL TRAnM . ) B £ 4 A0 Bz 4

10) KA (secondary xylem): A7 %8 0o 5 ) B2 56 18], FIAEARBIE B s » HHAEE RIE BUE 72

AT A5 o
11) & (vessels): AL THTHEYIAMAN, HFEMLAREN R BANMPIIFRZ N TE, BT
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