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ABSTRACT

Saussurea chabyoungsanica was recorded in new species by Lim hyoung tak in 1997. In order to
understand the entity of new species, we investigated the new distribution sites, general
morphological characters, the width of variation among regional groups. S. chabyoungsanica were
located Manduckbong, Mt. Sukbyoung, Mt. Duckhang, and Sukgaejae in ridgeline of the Taebaek
mountains. These sites are typical limestone zones of Korea. As a result of PCA analysis for
external morphology of S. chabyoungsanica and S. neoserrata, S. neoserrata group was distinctly
discriminated from S. chabyoungsanica group. And it was considered that the characters of leaf,
corolla and involucral bract were major factors of cumulative rate. And also, through the analysis
of external morphology of S. chabyoungsanica by region, Mt. Sukbyoung group was

discriminated from other groups.
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Fig. 1. Morphological characters of Saussurea
chabyoungsanica
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Table 1. Quantitative characters of external morphology of Saussurea chabyoungsanica in Mt. Chabyoung(CHA), Mt.
Sukbyoung(SUK), Manduckbong(MAN), Sukgaejae(SUG) and S. neoserrata

Ste o SUK MAN SUG S. neoserrata
Characters
Plant height (PH: ) 560-(637.13)-685 | 610-(680.88)-775 | 485-(579.63)-653 | 461-(524.75)-620 620-(716)-840
Number of the stem nodes (NSN) 25-(26.88)-29 27-(28.50)-30 21-(26)-30 23-(26)-30 13-(16)-20
Nodes index (NI:PH/NSN) 21.54-(23.73)-26.92 | 22.24-(23.87)-26.38 | 19.61-(22.51)-28.39 | 17.72-(20.33)-24.25 | 38.50-(45.33)-50.36
The maximum internode 32.09-(46.85)-53.08 | 33.59-(40.98)-56.01 | 30.35-(49.93)-64 | 2145-36.62)-51.09 45-(63.6)-78
length (MIL:mm)
Stem diameter (SD:mn) 2.61-(3.18)-3.78 290-(421)552 | 247-3.20)-339 2.71-3.19)-3.70 3.1-(3.96)-5.5
Flower number (FN) 3-(4)-5 5-(5.63)-7 4-(4.88)-6 4-(4.50)-5 9-(10.2)-12
Flower length (FL:nn) 7.83-8.71)-1020 | 8.73-(9.98)-10.82 | 7.55-(9.69)-11.76 | 7.76-(9.07)-11.23 7.46-(8.60)-9.46
Length of petal (LPL:an) 3.25-(3.67)-3.90 3.59-(4.52)4.05 | 3.45-(4.07)-4.94 3.48-(3.70)-4.07 3.39-(4.09)-4.5
Width of petal (WPL:mn) 0.25-(0.37):0.50 0.16-(0.28):037 | 0.28-(0.39)-0.50 0.23-(0.35)-0.60 0.27-(0.30)-0.34
Pedicel diameter (PD:mn) 0.47-(0.60)-0.80 0.510.70-0.86 | 0.57-(0.78)-0.98 0.52-(0.73):0.92 0.92-(1.00)-1.15
Length of pedicel (LOP:mm) 1.00-(1.58)-2.71 21942395278 | 0.90-(1.05)-1.19 0.64-(1.02)-1.49 3.02-(4.92)-6.19
Width of stamen (WSN:mn) 0.25-(0.34)-0.45 0.14-021)-025 | 0.22(0.38)-0.67 0.12-(0.19)-0.26 0.26-(0.33)-049
Length of stamen (LSN:un) 3.70-(4.57)-5.80 406-4.71)570 | 4.20-(4.40)-4.72 4.00-(4.34)-4.64 3.56-(3.97)-4.40
Stamen index (STEWSN/LSN) 0.05-(0.08)-0.11 0.03-(0.05)-006 | 0.05-(0.09)-0.15 0.03-(0.04)-0.06 0.06-(0.08)-0.11
Width of stigma (WS:am) 0.09-(0.12)-0.16 0.05-(0.14)-0.18 | 0.07-(0.12)-0.17 0.08-(0.10)-0.13 0.17-(0.19)-0.20
Length of stigma (LS:an) 0.60-(1.06)-1.30 0.79-(1.26)-1.70 | 0.84<1.36)-1.75 0.81-(1.09)-1.46 0.80-(1.00)-1.20
Width of style (WST:nm) 0.10-(0.12)-0.15 0.15-021)032 | 0.10-(0.18)-0.23 0.10-(0.14)-0.22 0.15-(0.19)-0.21
Length of style (LST:um) 4.56-(5.04)-5.65 438-(4.96)}5.61 | 4.35-(4.74)-5.36 4.40-(4.78)-5.44 3.14-(3.60)-4.43
Width of ovary (WOV:mm) 0.49-(0.65)-0.86 0.50-0.71)-095 | 0.74-(1.02)-1.44 0.52-(0.72)-0.88 0.30-(0.42)-0.55
Length of ovary (LOV:mn) 0.84-(1.71)-2.08 154-2.18)-3.29 | 1.57-2.71)-3.68 1.85-(2.06)-2.16 1.09-(1.61)-2.06
Ovary index (OLWOL/LOV) 0.27-(0.39)-0.60 0240331042 | 0.25-0.39)-0.54 0.24-(0.35)-0.41 0.18-(0.27)-0.38
Involucral diameter (ID:mn) 2.50-(2.78)-3.50 289-(3.14)}336 | 2.72-(333)-3.66 2.45-(2.69)-3.46 4.19-(5.10)-5.82
Length of Involucral (LL:um) 7.36-(8.20)-920 | 9.45-(10.00)-10.75 | 8.03-(9.70)-10.76 7.38-(8.31)-9.60 9.92-(12.23)-14.30
Width of most interior
involucral bact{WIB-m) 0.80-(1.26)-1.60 0.82-(1.02)-145 | 0.90-(1.19)-1.42 0.94-(1.12)-1.26 1.1941.55)-1.93
Length of most interior

involucral bract(LIB:mm)

Bract index 1 (BI1:WIB/LIB)
Width of middle involucral
bract (WMB:mn)

Length of middle

involucral bract (LMB:mm)
Bract index 2 (BI2:WMB/LMB)
Width of most exterior
involucral bract{WEB:mm)
Length of most exterior
involucral bract(LEB:mm)
Bract index 3 (BI3:WEB/LEB)
Length of recurved of
involucral bract(LRB:mm)
Number of involucral (NOI)
Number of involucral bract (NIB)
Width of the largest

cauline leaf (WCL:mm)

Length of the largest

cauline leaf (LCL:mm)

Cauline leaf index
(CLIWCL/LCL)

Number of leaf (NM)

Length of petiole (LP)

Length of pappus (LPP)

4.60-(6.28)-7.15
0.13-(0.20)-0.26
0.97-(1.30)-1.60

3.08-(3.82)-4.55
0.21-(0.35)-0.46
0.90-(1.23)-1.47

1.69-(2.24)-2.64
0.43-(0.55)-0.65
1.10-(1.85)-2.45

7-(12.5)-22
21-(23.38)-26

16.67-(20.67)-23.70
122.2-(145.9)-193.0

0.10-(0.14)-0.18

22-(25.13)-28
2.34-(4.64)-10.78
5.20-(6.09)-6.54

7.24-(8.16)-8.92
0.10-(0.13)-0.20
1.20-(1.43)-1.86

3.94-(4.47)-4.94
0.24-(0.32)-0.38
1.15-(1.38)-1.61

2.26-(2.65)-3.19
0.47-(0.52)-0.62
0.90-(1.67)-1.99

11-(16)-23
24-(27.75)-33

19.29-(21.77)-26.46
110.3-(130.1)-140.3

0.14-(0.17)-0.21

25-(27.75)-31
1.25-(3.97)-9.20
6.52-(7.05)-7.49

6.42-(7.51)-8.33
0.12-(0.16)-0.20
1.29-(1.72)-2.80

3.20-(3.94)-4.46
0.31-(0.43)-0.63
0.78-(1.20)-1.72

1.65-(2.06)-2.71
0.45-(0.58)-0.73
1.87-(2.26)-2.52

4(15)-24
25-(28.25)-34

18.86-(24.13)-28.90
101.9-(116.1)-129.7

0.16-(0.21)-0.24

21-(24.50)-29
2.16-(4.00)-5.79
6.75-(7.19)-7.98

5.92-(7.82)-11.50

0.08-(0.15)-0.20
1.03-(1.24)-1.56

3.70-(4.02)-4.66
0.25-(0.31)-0.40
1.02-(1.24)-1.60

1.86-(2.28)-2.70
0.38-(0.56)-0.71
1.19-(1.54)-2.28

4-(21.3)-23
22-(25.63)-31

18.15-(20.07)-24.70
95.3-(111.1)-128.1

0.15-(0.18)-0.21

19-(21.75)-25
1.82-(3.84)-7.86
5.59-(6.22)-6.87

7.25-(7.61)-7.88
0.16-(0.20)-0.24
1.31-(1.57)-2.16

3.86-(4.58)-5.93
0.31-(0.34)-0.38
1.76-(2.01)-2.20

2.51-(2.68)-2.80
0.70-(0.75)-0.79

8-(12.4)-18
20422.2)-24

21-(32)-51
100-(132.4)-179

0.18-(0.24)-0.29
13-(16)-20

5.49-(5.93)-6.39
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Table 2. The first three principal components expressed as correlations between characters and individual components
from Saussurea chabyoungsanica and S. neoserrata '

Characters PRIN 1 PRIN 2 PRIN 3
PH 0.134 0232 * ~044
NSN -219 , 0.143 0.026
NI 0.250 * 0.012 -.039
MUL 0.138 -.084 -.069
SD 0.086 0.305 * 0.011
FN 0.245 * 0.083 0.064
FL -.050 0.203 0.190
LPL 0.069 0.146 0.277*
WPL -.055 =192 0.175
LOP 0.164 -.015 0.105
PD 0.236 * 0.076 -.043
WSN 0.028 -289 * 0.209
LSN -111 0.142 0.022
STI 0.061 _300 * 0.199
WS 0.176 0.069 -.000
LS -.052 0.079 0.121
WST 0.053 0.203 0.106
LST ) -.198 0.078 0.027
WOV -.129 0.011 0.263 *
LOV -.069 0.114 0.358 *
Ol -114 -132 -.084
ID 0.237* 0.002 0.123
LI 0.202 0.092 0.130
WIB 0.132 -.194 0.105
LIB 0.024 0.239 * 0.064
BIl 0.079 788 * 0.034
WMB 0.050 -017 0.413*
LMB 0.102 0241 * 0.055
BI2 -.010 =169 0.391 *
WEB 0.217 0.076 0.077
LEB 0.103 0.264 * -.022
BI3 0.178 -115 0.109
LRB -218 -.019 0.191
NOI -011 0.167 0.093
NIB -.095 0.130 0.261 *
WCL 0.172 0.068 0.040
LCL 0.258 * -024 -.033
CLI -240* 0.051 -.039
NM 0.258 * _.038 -.025
LP -243 * 0.120 0.061
LPP 0.080 -.004 -.026
Eigenvalue 14.22 4.73 3.77
Proportion 34.7 11.6 9.2
Cumulative 34.7 46.2 55.4

* Characters significantly loaded to each functions
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Fig. 2. Plots of the principal coordinate analysis (PCA)
of Saussurea based on 41 morphometric characters.

A. Manduckbong B. Mt. Chabyoung

C.Mt. Sukbyoung D, Sukgaejae E. S. neoserrata
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