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SEutete] HofulEd AES Nakai (1909)0] ol&] ZH v E[H. spectabile (Boreau) H.
Ohbal, ALHALARE(H. verticillatum (L.) H. Ohbal, A7 A v E&[H. viviparum (Maxm.)
H. Ohbal, 2% ¥ E[H. telephium (L) H. Ohbal 4%°] B =lx, AFwolA] A7«
AR EH. viridescens (Nakal) 1 Ohbale] 2lFo= W= th(Nakai, 1914). H
Chung and Kim (1990)& &4+ Telephium@el digt F7std dAola ZHYWE, &
U YR B[ ussuriense (Komarov) H. Ohbal, MUHF L0 E, HHE )& &4 oy
(S. taquetii Pracger), M7 e85 22l H B E[H erythrostictum (Miquel) H. Ohbale]
ghikteo] MAskE Ao g Halskalvh
Bo] g BFeha o sk, Moran (200002 53 Alujgle] L
A 2ol AAdskE A7) F o2 A A (2n=36)2 AY v GddAsF Aok =48
+. T AR 2 Lee (1958)0) o&) SR u]E3 FAbstd, o2 FEEA 25, 344
THEre] FH sgka, gAe] s 9l o m T S SAE(S. rotundifolium
. B. Lee) o2 7]A1EHE glovh, o] A7 (Kim et al, 20000 o8& FREga $-52] A
2ol AFSkE H. ussuriense®t s UF o]l B ATk Go (1982)% Phenol] A&l <]g &
ot A5 F BANES HEe HHY 249 AdE e, S8 E
v, A7 e¥ 7t zrt ke adArt 8-S A4tk Chung and
(1990)2 Telephium® 2ol et 9F-Fefel g e 2 T2 %

TFeH dAaE 5 ‘“F‘]O]HV Aol SHE F-
, S At Telephium@ oA & < Hr} 23y g
A 714 el B] &, el Ghﬂ*ﬁol 2 FAs A
& chloroplast DNAE o]-£3} 7-o A (Ilam, 1995; Mort et af., 2001)
Hylotelephium&-2 EZ38F3k Telephiumo] A<
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Fig. 1. The hypothetical relationships based on the previous chromosomal studies (Uhl
and Moran 1972; Ohba 1977) in the genus Hylotelephium.
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Fig. 2. Geographic distribution of 20 populations of six Korean Hylotelephium species.
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Table 1. Collection data of 20 populations of six Korean Hylotelephium species for
genetic and morphological studies. Voucher specimens were deposited in the herbarium of
Kyung-Nam University (KNUH).

Scientific name Population Locality Voucher
H. spectabile (SPE) POP 1 Taean Lee 1
ZHoln & POP 2 Mt. Kwanak Lee 2
POP 3 Mt. Jiri Lee 3
POP 4 Mt. Sokri Lee 4
POP 5° Mt. Odae Lee 5
H. ussuriense (USS) POP 6 Ockye Lee 6
T YUl = POP 7 Mt. Juwang Lee 7
H. verticillatum (VER) POP &' Mt. Gaya Lee 8
Al oln & POP 9 Mt. Yongmun Lee 9
POP 10 Mt. Chunma Lee 10
H. ervthrostictum (ERY) POP 11" Mt. Dukyu Lee 11
ol & POP 12 Mt. Jiri Lee 12
POP 13 Mt. Odae Lee 13
POP 14 Mt. Biseul Lee 14
POP 15 Mt. Mudeung Lee 15
POP 16 Gulman, China Park 16
POP 17 Oksuk, China Park 17
POP 18 Mt. Kumdae Lee 18
H. viviparum (VIV) POP 19 Mt. Yongmun Lee 19

EEERE
H. viridescens (VIR) POP 20 Mt. Halla Lee 20

LB

*Population investigated only in isozyme study. +Population investigated only in

morphological study.
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Table 2. Eigenvectors and eigenvalues for the first three principal components from

analysis of 19 morphological characters (abbreviation) of 16 Korean Hylotelephium

populations.
Character PC1 PC2 PC3
1. Sepal width (SW) -0.109 0.805 -0.348
2. Sepal length/width (SLW) -0.430 -0.351 0.503
3. Leaf length (LL) -0.869 -0.007 -0.155
4. Leaf length/width (LLW) -0.453 -0.281 0.193
5. Ovary width (OW) -0.177 0.111 -0.780
6. Ovary length/width (OLW) -0.463 0.172 0.549
7. Internode length (IL) 0516 0.067 0.227
8. Stem width (STW) -0.775 0.190 0.211
9. Petal length (TL) 0.923 0.151 0.110
10. Petal width (TW) -0.582 0.401 -0.520
11. Filament length (FL) ‘ -0.719 0.538 0.294
12. Style length (SL) ‘ 0.525 0.075 0.787
13. Anther length (AL) -0.642 -0.393 0.045
14. Anther width (AW) -0.746 -0.441 0.000
15. Pedicel length (PL) -0.253 0.323 0.182
16. Petiole length (PTL) -0.400 -0.582 -0.370
17. Length between Serration (LBS) -0.244 0.658 0.146
18. Serrate height (SH) 0.001 0.731 0.186
19. Corolla width (CW) 0.603 -0.271 0.244
Eigenvalues 5.867 3.243 2718
9% variance explained 30.88 17.07 14.30
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Fig. 3. UPGMA phenogram of Korean Hylotelephium populations based on 19

morphological characters.
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Fig. 4. Three-dimensional model of numbered populations derived from principal

components analysis of 19 Morphological characters of Korean Hylotelephium species.
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Table 4. Nei's(1972) genetic identity for six species of Korean Hylotelephium.

SPECIES SPE ERY Uss VIR VIV VER
SPE 0.930
ERY 0.756 0.813
USS 0.812 0.840 1.000
VIR 0.820 0.826 0.811 -
VIV 0.589 0.576 0.556 0.469 -
VER 0.583 0.621 0.561 0.571 0.902 0.834
o2 dehin B 04 FARE ARGl 00, WoIFo) 0ThO 2 e

o Hou|Be = HFAH FAAAME 08349 FAE HEFUSG T4 4 FEA A
= g7 &3 09022 UEhGA M = e Belon, AdEuge T 4
2 B4 wor Q7B EY F2F 44 w2dgel o A dvetwth AR eE e A
Beou| g FH2 SdAd0) 0469 F=ral o] vlES welA 7 wAl dErst

Nei's genetic identity®] ©]8 UPGMA &A% (Fig. o] WEw =AA 29002 1/}1—01 2
=d, Ade 2HINE, HoulE, AHEuE Ea TR ES Tdsks A

(Fig. 5, 1) wolar, Ba= olulA, Aejal el Az A 7" e8| E3 AlY+
onE Ad(Fig. 5, Mo R HojAu)

Hylotephium® #HTE5< dutdom # 5o HolE Holx, o] Holgs 5 dies Alx
g4 thgdsde] vielels AL® W glo] Hylotephiumd o 9 243 ol&2 <
HAZ “Lﬁ]*tﬂ ool gdaA e Aol B mAE o8 A7t 2T vMYe

&

AAFEFL QUHUhl and Moran, 1972; Ohba, 1991). -¢=1v=he) Hylotephium;
(1909)0 o8 R JuE, ALFnE, A7BARE, AFgeulge] Had o AT
714 el ], =7+ %043}74101] gt P84 (Chung and Kim, 1990), 3}k sh4
(Go, 1982), A\3LE Uhl and Moran, 1972)7F o] %oz #} gt}
Lee (1958)% Foatelx gy TdgolvES AFos wxagixw A Kim et
7

L (20000l sl S-glvhet SAlEe] ofd At AR

o=

op
&)
2
e
> i

Wheo] BEEE H. ussurienseSt
%?J%OW] W3 AT Lee (1958)+ B dBgulEol 2Hn|E3 Zdoldal Bytor; &
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Genetic and Morphological Relationship among Korean

Hylotelephium Species (Crassulaceae)

Seung-Hoon Lee and Ki-Ryong Park’
Department of Biology, Kyung-Nam University, 449 Wolyoung-dong,
Masan 631-701, Korea

Genetic and morphological studies using morphological and isozymic data from 20 populations
of 6 Korean Hylotelephium were conducted to resolve the species relationships and the
origin of polyploid species. The results of morphological studies suggest that triploid H.
viviparum is closely related to H. verticillatum, and the high frequency alleles of two
species were very similar each other in isozyme analyses. Unique fixation of PGI-1° in
two species supports that /4. verticillatum should be the diploid ancestor of H. viviparum.
However, a unique ALD-1° allele is present in A. viviparum, and the lack of the common
alleles of H. erythrostictum and H. spectabile in this species eliminated them from the
candidates of another tetraploid ancestor of H. viviparum. Based on the high morphological
and genetic similarities, our results supported that the Korean endemic . viridescens
might be originated from the H. ervthrostictum or share a common ancestor with it.

Besides, H. ussuriense is closely related with H. erythrosticium and H. viridescens.

Key words: Hylotelephium, isozymic data, morphology, species relationships
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