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ABSTRACT

Anatomical study of the secondary xylem in Araliaceous plants, including 7 genera and 11 species
grown in Korea, was carried out to elucidate the relationship among genera in the family. Wood
of Hedera has diffuse porous and shows ulmiform pattern of angular vessels, simple perforation
plate, and alternate pitting. In addition, its ray is homogeneous type II with only procumbent
ray cell. Ring porous wood of Dendropanax shows ulmiform of angular vessels, simple perforation
plate, alternate pitting, and heterogeneous type II ray, which has sometimes horizontal secretory
cavity. Fatsia has diffuse porous wood, which shows ulmiform of angular vessels, scalariform perfo-
ration plate (3~9 bars), scalariform pitting, spiral thickening in the lateral wall of vessel, and
heterogeneous type II ray with sheath cells. Kalopanax has ring porous wood, which shows ulmi-
form of circular vessels, simple perforation plate and alternate pitting, and heterogeneous type
IT ray. While K. pictum appears tylose with septum, K pictum var. maximowczii appears tylose
without septum. Echinopanax shows ring porous wood, ulmiform of angular vessels, simple perfora-
tion plate, scalariform pitting, and tylose with septum. And the ray of Echinopanax is paedomorphic
type | composed of only upright cells. Acanthopanax genus is composed of diffuse porous wood,
ulmiform of angular vessels, simple perforation plate and alternate pitting. In this genus, A. sessilif-
lorus has heterogeneous type I ray, apotracheal axial parenchyma and tylose with septum. A.
senticosus appears paedomorphic type I with only upright cells, and tylose with septum. A. koreanum
and A. sieboldianum have heterogeneous type II ray but have not tylose. Avaliz is composed of
ring porous wood, ulmiform of circular vessels, simple perforation plate, alternate pitting, heteroge-
neous type II ray, and tylose contained both septum and reticulate. On the basis of arrangement,
shape, length and diameter of vessel element, the angle of end wall to vessel axis, and ray type,
the line of specialization in these genera is as follow: from Fatsia, the most primitive, to the
most highly specialized Arafia, throughout Hedera, Acanthopanax, Echinopanax, Dendropanax, and
Kalopanax by turns.
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EF o|E B =E;iTel 3o ofaled AEge®, i HEM % UNFETme=z 4#H-Z ThEe] EEE Sido2
AupFe mubfde slFAsen gy Ea= 7} oJdslgon 4Fe] 25k F-—i- =5 ale] AMBESRS
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& 3= AFERE B o, 354 R S edE wrE9ichBerlyn and Miksche, 1976). ¢1%4 yFEei3l
£x2 o] 4H3 ol o]d d|sly FE5EI AlE A ZHselEE o) gste] HWEERS o), #4144 R &
yhol] 4] B sEatE Exld o3 £ FABAE TR 2=, fiiEe] Zol, AR W EEEE zs|d ubA)
9 QAT golRr] ogx, ¥ ol Wid sjetaal #x9] wole} -5 el B Ainle]|ZRrERe
A7 S2He s daa 8} ek A JH 2ol gk o]gwled 7 FAZA Ame] BREES SASAT,
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w2 g el e gFA FEITFH AF A4 2
di e A welm o Ay g
ofgt #7te) AAZ A fdBAS FHLA AR EUB(Hedera). ¥ £ Sl A S}
sheah. 132 Aaz 3 ovi(Table D, & e AgFAs} £
29 AT AeIHFig 10). =2e L9 Aol Az HL
Mg F odkl 4567 um 2 78.2 ume)il "'f.—"-’i‘-'i%‘ﬂﬁ".—i% BAHFeR
vehton, Wy AFRe dHIelT 2 4Ee
2 g7 e @E TETR 7B 1S MHE 26°¢)tKTables 2, 4). St =L 7He] =3k
s}9chTable 1). 7 e AW A 3¢ 448 FAHH S(ulmiform)e st 35 AFA7E dehgeh
HAL PR FLFS A 8 oD FVNE iR T AH Zolk 8407 um, FAHA 186 ume) L FAELS
Th AN E ol&de] T 5em A=) HAE AAL  465%0)9, BT ANYHRE FAS ] UckTable 3).
et LAAUFEY 0 RFERE AR AZPE AT P2 F3} Folv 47 4~59 707
Aolmg el F2 9 b F7)e] ARHE Feeld o)L FAWEE 17.0%c]w, FFAZE PHY €4
A # 81l v I3 o]oTable 3, Fig. 1R, T).

Table 1. List of samples collected

Scientific name Korearn name Age D.B.H. (cm) Habit Localities
Hedra rhombea S. et Z. = of 9 2.3 EWL Is. Bian
Dendropanax morbifera Lev. a2 12 5.2 ET Is. Cheju
Fatsia japonica Decne et. Planch % 4= o] 10 3.2 ES Is. Cheju
Kalopanax pictum (Thunb.) Nak. RN -2 16 34 DT Mt. Chiri
Kalopanax pictum var. maximowiczii Nak. 7= 9 27 DT Mt. Chiri
Echinopanax horvidum (non Decne) Kom. g 32 2.2 DS Mt. Chin
Acanthopanax koreanum Nak. R eRd i R =N 3 0.8 DS Is. Cheju
Acanthopanax sessiliflorus Seem. Q2 8 1.8 DS Gochang
Acanthopanax senticosus Harms. 7}A] & 7k 1 0.6 DS Yoesan

Acanthopanax sieboldianum Makino L7 4 1.6 DS Yoesan

Aralia elata Seemann. T2 22 5.2 DS Mt. Chiri

EWL, Evergreen climbing stem; ET, Evergreen tree; ES, Evergreen shrub; DT, Decidious tree; DS, Decidious shrub.
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Table 2. Anatomical characteristics on vessel elements in Korean Araliaceae

Angle of

Scientific name perforation plate (°)

diameter (um)

Volumetric
composition (%)

Tangential

Length (um) L/D

Hedra vhombea 26 78.2+£6.3 456.7= 84.6 58 374
Dendropanax morbifera 22 96.6+ 9.5 490.6+ 57.6 51 25.8
Fuatsia japonica 21 47358 5904+ 70.7 125 304
Kalopanax pictum 24 116.6£ 15.1 407.74+ 50.8 3.5 24.8
Kalopanax pictum var. maximowiczii 24 136.0£ 175 432.2+ 44.0 3.2 27.7
Echinopanax horridum 30 56.6+ 7.0 410.8+ 64.0 7.6 337
Acanthopanax koreanum 24 53.0+53 4106 60.7 7.7 286
Acanthopanax sessiliflovus 29 435+ 4.4 429.8+ 63.7 9.9 29.7
Acanthopanax senticosus 29 36.3x 5.1 306.6* 56.8 84 35.2
Acanthopanax sieboldianum 24 514+ 47 400.7+ 55.7 7.8 34.6
Aralia elata 30 117.1+ 10.0 426.5+ 60.9 3.6 35.1
Table 3. Anatomical characteristics on wood fiber and ray of Korean Araliaceae
Wood fiber Ray
Scientific name
Tangential Length V. C. Height Width V. C
diameter (um) (um) (%) (No. of cells) (%)
Hedra vhombea 19627 840.7+ 55.6 455 70,7+ 20.2 4~5(R. 9) 17.1
Dendropanax morbifera 208+ 22 865.5% 92.1 56.4 24247 2~4 178
Fatsia japonica 177+ 16 863.2+ 78.9 50.5 77.0£ 285 5~6 19.1
Kalopanax pictum 156+ 19 833.0+ 55.6 56,2 286+ 3.9 3~4 19.0
Kalopanax pictwm var. maximowiczii  17.3+ 15 876.9+ 80.2 49.2 509+ 95 3~4 231
Echinopanax horridum 174+ 19 602.3+ 57.6 50.2 229+ 5.1 2~3 16.1
Acanthopanax koreanum 159+ 2.3 817.6+90.8 59.8 126.5+ 85.3 3~5 11.6
Acanthopanax sessiliflorus 14525 863.6+ 69.2 53.1 66.0+ 22.7 3~4 17.2
Acanthopanax senticosus 116+ 18 656.0* 67.4 50.8 217.8x 40.7 2~4 14.0
Acanthopanax sieboldianum 145 1.7 7188+ 76.0 47.7 172.1+ 90.1 4~5 177
Aralia elata 163+ 1.9 757.1+61.2 49.3 372+ 41 5~6 15.6
2 12 B(Dendropanax). FHAYE F F2 24 AAAE 4T3 umo] T, FTAHARKAEL 304%0)w, 2HE T
Sdow(Table 1), & F2] 54 2344 SAe AF7 & ATAolT AFHE 3~ 9/H o Hoirk Qs ARAA
A7l T2 gFaeloh(Fig 20). TR 42 Ze] 4906 ol ety zbn = 21%0|c(Tables 2, 4). :LE}J'_ Aot
pm, A=A 96.6 umelx FAIEE-L 258%0|5 &5 mell A Zhak ko] HiiAbijed e sla glch H4e
T sl Wb e AT He gAFel dEy o)k 8632um, HAHA 17.7 um % T4 50.5%0)
22°0|cK(Tables 2, 4). T2 % Yol A4 mao] B Asjbg e AUAKE Jehdei(Table 3, Fig 3R, T).
A el d-g shat 9lch d52] Zeol= 8655 um A 84 Hhalz Al e Eal o)zt 2bzk 564X, 77.04| Fe|Z, T
208 um % FAEE 564%c]n, T2 AdAdAdFeolAwt AP 191%e]n ol IHelxm, FHe AgAr}

U4 A AF= Lehdoi(Table 3, Fig. 2R, T). 4}Akz2 9]
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%ol o4 Y02 78 $5FA% ehteh(Table
3, Fig. 2T).

20| MR (Fatsia). zA}g) S=E e
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HEe F F RS felw, wde) AFe v

X 1 ZhxE= 24°¢|c](Tables 2, 4). 2] b
e =3e] A4Aulg-g sz =3 HAHE 7
A 7} ehdci(Tables 2, 4). -5 7l=d a7

A Ze] 833.0 um % 876.9 um, 4147 15.6 um
4 173 um 22l FAR])S- 562% 2 49.2%0|v0, F &
BT QAAqAARE 2o 9o} A¥dgn Jeldei(Ta-
ble 3, Fig. 4R, T). 25k sl=slivbre] Wiz
EAo Z 3~4AHE, Fo] 2864 % % 50943E,
FAH) & 19.0% L 23.1%0)7 o] II#e]cH(Table
4R, T).

RESUTE(Echnopanax). 2AHE $E2 4FF
VHF 1Ze]™(Table 1), 2 #2o| 53t sjigaql B2
AFAAZ FHE T o|chFig. 5C). =xaie] Zo]
4108 pm, HAAA 566 pme]3L TABIE2 33.7%0]H,
Wy g2 Agaageld, deEe AFds Al
Foln) 2 ZhE = 30°0|tHTables 2, 4). 2] 3wl
zhabe she] HAdAlE-E sl AHE vpEl A7)
viebdd Adfe Zole 6023 um, BAHZA 174 pm ¥
TAuE 502%°]w, afq4HRE TAFS ri(Table
3, Fig. 5R, T). wkAlz=2l.e Eal o7} zF 2~34| %, 229
AFEe)q, FAHUEE 161%0|v] HPAE=Rr FAF
paedomorphic type I¢]tH(Tables 3, 4, Fig. 5R, T).

eua| U2 MAcanthopanax). 2 &2 S-2]vel|
A shs 4534 Ao 3lgdciTable 1). 7t &&=
B g Fo] AFAAZL £BF 4HEAlo]c(Fig. 6C).
=4 Hel 306.6 um(7HA 9. zhe])ell 4] 429.8 pm(
2] Weelw, PFAAAL 363 um(7FA] L2 =)ol
2] 53.0 pm(Ag 2 AV W U TS 286%(H L
2] )el A 35.2%(7FA] 22 w)e] HefedcH(Table 3). 2
2|3 giuiel s ZrpE ko] PAdAald S st q9lor,
Eg 4o SHHEad e Son Py AFRE B
F ogtadeln, ezu ol s 2 gee] = Ay
2] AFA7} JEPded, 1 ZAxE 24°(Fedu T, @
7hh) 2 29° (e 2R, 744 ezbE])siT)(Tables 2,4).
A8-9] 7ol 656.0 pm(7}4) L&s])el A 863.6 um(e o)
v, FAAA 116 pm(erh el A 15.9 pm(H 2 2
V), o TS 47.7%(8 7R A 59.8%(4 2.7k
e Hedew, A 45 25 QA4S 7ML
AR AHHR-E JeldciTable 3, Fig. 6R, T). w4t
zale] 22 BF 25 % Folm, Folw 66.04 F(e %
upRyell A 217.8 AZ(FIA e 2=]) Weded, A0S
£ 116%(AH 2 2Tl A 17.7%(27h )] Heleirt
I X wpakxale] gele deduus, oztaly g
27WR= o) T8ela, 7M. ggo e A Z2 9
4% paedomorphic type Ie]tHTable 3, Fig. 6T).
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TEUTBAralia). 2R 5 FET 1E0H
(Table 1), & F9 3 5G4 &4 AF5A4A7]
el gt FFA o) th(Fig 7C). BT84 Zeol: 4265 um,
A7 1171 pm H FA¥EL 35.1%0|9, 2 94
a2 AeE

Fe EAoln, wwHe) AFVL HAFolo]
30°6]ti(Tables 2, 4). ZelZ Hehmo)
ARG hm vk 449 ol 757.1um, HAA
A& 163 um ¥ TS 40.3%0]% AZ AU EE 7HA 3
glov} ARAMSE Jehdek(Tables 3, 4, Fig. 7R, T). u
NEAe F ole 7 5~64% F % 32AE Fol
o]z F4ulge 156%019 ol [gelckTable 3, Fig
7).

SEUTHC BE mFEE

1. #flAfolch 2
1. Twflafelt} 4
2. 232 grtdeln g Felw] S g e
ot 3

2. =32 dz@ge|a A Felr ¥ T A
el B&o) B

5. AEAL o)A [Hel7} AgM E2d 74
¥ paedomorphic type o]t} e @ Z-
s gAzRde FRAE PR §A IHoY

4. =32 o} =}
4. =32 5] wi-go|d) 6
5. =S YL Aol whazAll AP Es
9 743 paedomorphic type Ie}e} e
S B
5. ZE&weo ¥ o)l uhalzas o)A I[3e|c}

A

6. ==L ZAolm vz AL oA 1
Y A R U [ L A ——— LXRA-S
6. TR FAolxm iz o)A 118
o]T 5~BAZE Folr} wmmmnen Sz lum

etk FEURTH AFL AR E2 BTA0Z, =
e oy Y gYos PR IHT, B4ET 2 A
ar A

2 =4 09 Z=lz A4
F =20t 2A4% paedomorphic type Io] viehd <14t
Arsl ARAG7E ek ool 22 53 F d¥E=
AAYAR Jeld o] WP Hale] ofg go] Jehd

RAE B A7t &% AR R)0] ARG TR
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Sl WEEgil FleltRohe fHAFH e
A S PeAsty 9)oHCronquist, 1968).

Fobdy, Told, 2ZAWTS Feld =R 4EA)
olgi Al 4ol A FFAHL) o|F A gEs
714k B el A sgAz weg dH 9l 21HMetcalfe and
Chalk, 1950), & T4 4F2 wadgcel 28z =
#L A5 Aol g8 guias) SgubRdel A
Moz epylon S35 FHgHaedd 4FA 2 #HF
A ZE RN FUAPILL ¢ F9 FAE
AF L 7leke) B}l YA ]“'—C- dgko]tl(Record, 1942).
E dTelA HFad ARgATIe e gie)ES
A g ZE el FAFge] EAS Byon 7|k
°4:v"°ll/“] FANIT I} S-Sl A AEAARTRE e

2 2 3% v} gloj(Metcalfe and Chalk, 1950) 2 <
?%’.49}? 2] H}E} E@EYe] 54 3 HIL )RR
SolH EAolm BeoléT FTFVTAAA ALl
Qo). B3] Feeld ]*‘] AR L] Bal2 719ke) Boue)
o] 2] 8}¢ 2 vHMeylan and Butterfield, 1978), 581} 49
Z@EEds Jdu) 3ol Jelun) gm, fdelse)
:q.aqq Wae ixgiqn‘_—_ 7:]] Ao 2 A A—]i 2ro) g 7@1}

S Beeh a8x FAvTSa ge)d g 499 B
*—'r°ﬂ*i el 247} eltony, o ¥Ake ‘HT?: 2y
e EAG Honh o|# A2 Kalopanax pictusZ A
22 g A7 AFde AT TAEE S
ks 2308 B FAEw, Adzel Waledla =ik
24%] =)= B e} o &]Fc(Ishida and Ohtani, 1968;
Sano and Fukazawa, 1991). -3 Aralia elata®) =3 <
Abae] sl ATl 2] BekAlZ vehled ok AE
AP el A7 BN A0D GAE wol} 7
ekt 528 AEZE ¥ e Aleg AlEFh

vhalzale. 2 o4 I[do]|y ot HZALFal
TAE FA 8ol x, REFFe) 7R oadadis ¢
2 A EZat 749 paedomorphic type Io]th ukA}
23 QA LA A Az o2 BImE wagzr)d §
A=le gL APAES A4 3L 517 ol Bar-
ghoon, 1941), 27|52 £33 Jox ARANEr} AL
T3 ¥ 7-& paedomorphosis® FAEF 8} 9)2 #(Carl-
quist, 1962), 53] o]z =)o) HvlAlzA)-& paedomorphic
type I, I Z=jx Il1e2 =995 w} glciCarlquist, 1988).
Z32 FHuTY doduilzaee Y| er) g
g ol FAUT g oL Rusle Eulz
2o 2 Atz 2 rhNakai, 1927). T8 53 41 B9 ula)z2)
o] 2~6HE FoT Yi Sotmt Hdo)(Fig. 3T)elA
2% A4 DabrEae] Uehhe AL Wz
%o A& AZ Zold Yo AZ Zoz Seshucks
Biele =5 7]t Cronquist, 1968).
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AR B8 FolAd QAAFE TR, S5
BEHUFE AGT BE B AL} ehich

ols} e A 7l9e] R} Axshe Aol (Met-
calfe and Chalk, 1950; Wolkinger, 1970, 1971).
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428 Aud J4239 49 T AT 1 3
ARE ATARA EF4) RTHE AEAfo]n
HHEFE AT FEol%ol M CRER TS
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5 1139 Fyeiey o

Bkl 57 $¥9) Bpst YE AT,
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ek FAURLL B34
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WM 28] AEYYE 2 A0 e
7}A 27w 2% A £ 87t 745 paedomorphic type 19
whalzAa AEadel 3$A7 Jeldelh Hegdale)
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St RS B3Aloln #AtEgo] o)A

@A 2AEE, 2 A9} P4FE=E
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Explanation of Figures

Figs. 1~-7. Photomicrographs of anatomical structure in the stem woods by the typical species of genera examined.
C, Cross section (X33); R, Radial section (X 81); T, Tangential section (X81). Fig. 1. Hedra rhombea. Vessel aggrega-
tions (1C) is more extensive than remaining wood portions.- Fig. 2. Dendropanax morbifera. Easily recognizable ring
porous wood in Fig. 2C, and Latewood vessels in dendritics formed from radial multiples. The circular crossfield
pits (arrows) and simple perforation plate (sp) appear in Fig. 2R, And secondary canals (arrow) in rays viewed in
Fig. 2T. Fig. 3. Fatsia japonica. Dendritic distribution of vessel vary between tangential and diagonal in Fig. 3C, Hetero-
geneous II type rays and large multiseriate ray appear in Fig. 3T. Fig. 4. Kalopanax pictum. Ring porous wood, Ulmiform
vessel in latewood and tylose (arrow) appear Fig.4C. The ray has typical heterogeneous II type in Fig, 4T. Fig.5.
Echinopanax horridum. Ring porous wood, solitary and radial multiple in latewood appear Fig.5C. Tyloses are in
Fig. 5R, T. Fig. 6 Acanthopanax sessiliflorus. Diffuse porous wood, and cluster and diagonal aggregation of vessel appear
in Fig. 6C. Heterogeneous ray (HR), circular crossfield pits (arrow) and septum (S) in vessel element appear in Fig. 6R.
Fig. 7. Aralia elata. Small number of fibers (Fig. 7C), wheres the latewood has mostly fibers and a small number
of narrow trachery elements, probably narrow vessels.

Figs. 8~14. SEM photomicrographs of vessel element in the radial section of some Araliaceous plants (Bars=50 pm).
Fig. 8. Scalariform perforation (sp) and some grains (arrow) in Fufsia japonica. Fig. 9. Simple perforation (sp) and
scalariform pitting (arrow) in Echinopanax horridum. Fig. 10. Reticular structure (arrow) as a kind of tylose in Aralia
elata. Fig. 11. Starch grains in vessel of Hedera rhombea. Fig.12. Compound slarch grains in vessel of Kalopanax
pictum. Fig. 13, Druses in vessel of Acanthopanax sieboldianum. Fig. 14. Many starch grains and three septa (arrow)
as Fig. 6R, in Acanthopanax sessiliflorus.
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