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Table 2. Twenty-four morphological characters used in numerical analysis of C.

Japonicum complex. See Fig. 1 for further clarification.

. LL: Leaf blade length (cm)

LW: Leaf width at the midpoint (cm)

. LI/LW: Leaf blade length/Leaf width at the midpoint (character 1/character 2)
LA: Leaf apex angle (degree)

. LBA: Leaf base angle (degree)

LUD: Leaf upper surface hair density (no./mm’)

LLD: Leaf lower surface hair density (no./mm°)

. LSN: Leaf serrate number (no.)

© 00 N1 D Ul o W N

. LM: Leaf margin thickness (mm)

. LLN: Leaf lobed number (no.)

. LSP: Leaf spine length (cm)

. FN: Flower number (no.)

. HL: Head length (cm)

. HW: Head width at the midpoint (cm)
. IL: Involucre length (cm)

e e S
Oy O o~ W N+ O

. IW: Involucre width at the midpoint (cm)

—
~J

. ISA: Involucral scale arrangement (no.)

[y
oo

. ISL1: Involucral scale length 1 (cm)

J—
O

. ISL2: Involucral scale length 2 (cm)

Do
<o

. ISL3: Involucral scale length 3 (cm)

oo
b—

. PAL: Pappus length (cm)

[\l
[\l

. PAN: Pappus number (no.)
. AL Achene length (cm)
~ AW: Achene width (cm)

[N
o~ QO

He] @79l wjdae], Fatel a7, BRe o] § 2479 FAES AN (Fig. 1,
Table 2). 2] BE Ado] W& FAA AAE 7] flate] ddEe] & HEd 32
5 2 (. japonicum var. japonicum (J73F= wAH FEE 4904, C. japonicum var.
spinosissimum (71197 %’]* =AY TR 1370A), 28 C japonicum var. nakaionum
(FLddAdzz 248 F5; 204D 5 % 6afAES T 2 AdAs FAs e
Resta 2o Sgstedrt vAEA S s Anj 4ol A vernier callipers®t light scale
lupe (x7, x10)2 Ab&atel =Aslglon 7 gJA5L 9o we Wols wjAlsty] $lste]
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Fig. 1. Diagrams showing the morphological characters for the numerical analysis of C.
Japonicum complex. 1. LL: Leaf blade length, 2. LW: Leaf width at the midpoint, 3. LA:
Leaf apex angle, 4. LBA: Leaf base angle, 5. LSP: Leaf spine length, 6. HL: Head length,
7. HW: Head width, 8 IL: Involucre length, 9. IW: Involucre width, 10. PAL: Pappus
length, 11. AL: Achene length, 12. AW: Achene width.
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21 9 1
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Rt A= A7 C japonicum (De Candolle, 1837), C maackii (Maximowicz,
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Table 3. Means and standard deviation of 24 morphological characters for 3 taxa related

to the Cirsium. japonicum complex. Character numbers correspond to those in Table 2.

Character No. C. jqponic.‘um C. japom'cum C. jc’zpon-icu'm
var. japonicum f. nakaianum var. SpinosiSSimiim
1 1855 + 425 1635 = 4.03 1112 = 2350
2 9.07 + 248 6.00 + 184 518 £ 1.54
3 207 £ 020 275 + 017 219 + 0.19
4 2035 + 325 10.00 = 0.00 19.00 £ 1.68
5 12057 = 778 117.00 £ 4.24 121.31 + 599
6 414 £ 084 350 £ 071 392 £ 064
7 429 + 096 3.00 £ 0.00 400 + 082
3 9065 + 21.97 112.00 £ 1556 92.08 £ 1774
9 005 £ 001 0.04 £ 0.00 004 £ 0.00
10 1584 + 1.28 10.00 = 1.41 1315 = 208
11 020 £ 004 020 £ 000 059 £ 006
12 243 = 131 500 = 0.00 323 + 142
13 312 = 126 165 = 0.07 215 £ 046
14 283 + 1.25 140 + 0.14 1.83 = 040
15 186 + 063 125+ 021 152+ 031
16 165 + 058 1.05 = 0.07 136 £+ 041
17 735 £ (066 6.00 £ 0.00 6.830 + 0.55
1& 029 £ 008 025 £ 007 030 £ 008
19 033 + 008 030 £ 0.00 037 £ 008
20 0338 + 0.09 030 £ 000 040 £ 0.08
21 152 + 034 1.10 £+ 014 122 £ 022
22 3647 £ 6.18 3000 £ 2.83 3431 + 610
3 0.28 + 0.08 0.25 + 007 028 £ 0.07
24 011 + 002 0.10 £ 0.00 010 £ 000

ASAA QAR S T4 gl G Aol e oo H(d
A 2), 47 A(FA 4, 7Y Zel(FR 1) Tol YAATE EFchs w83 Gl
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Fig. 2. Results obtained from the principal components analysis of Cirsium japonicum

complex. A: using 24 diagnostic character, B: using 11 leaf characters. @=C japonicum

var. japonicum, &=C. japonicum (. nakaianum, B=C. japonicum var. spinosissimum.
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Table 4. Loading of the first three principal components for 24 morphological characters

of the Cirsium japonicum complex. Character numbers correspond to those in Table 2.

Components
Character No.
1 2 . 3
I 0.2023 -0.2855 -0.2696
2 0.1905 -0.3309 -0.2438
3 -0.0742 0.3006 0.0277
4 0.0937 © =0.0776 0.3240
5 0.1138 0.1024 0.2951
6 0.2054 -0.0456 0.3716
7 0.1586 -0.1401 0.3699
3 0.1921 0.0905 0.0850
9 0.1997 -0.1217 0.2781
10 0.2168 -0.2919 0.0989
11 -0.0469 0.4318 0.2242
12 0.1545 0.2857 -0.0184
13 0.2855 0.0094 -0.1701
14 0.2874 -0.0224 -0.16838
15 0.2751 0.0508 -0.0792
16 0.2748 0.0634 -0.0755
17 0.1796 -0.2315 0.3265
18 0.2401 0.2603 -0.0799
19 0.2192 0.2878 0.0107
20 0.2339 0.2274 -0.0479
21 0.2453 0.0191 -0.1228
22 0.1644 0.0249 0.1258
23 0.1896 0.1975 -0.1290
24 0.2175 0.0194 -0.1511
Eigenvalue 10.4756 2.7736 1.7598
. o,
%‘grzfgl:g;ug 436 55.2 625
JAATE FET + g Ao pand
P, FLAGAAE G4 mal o] Frhe S0l oJal BHHYXHT. Lee, 1950
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Table 5. Loading of the first three principal components for leaf characters of Cirsium

Japonicum complex. Character numbers correspond to those in Table 2.

Components
Character No.
1 2 3

1 0.3850 —-0.3202 0.0933
2 0.3870 -0.3806 0.1055
3 -0.2136 0.3275 -0.0197
4 0.1558 0.3075 -0.6302
5 0.1453 0.3763 -0.1375
6 0.3529 0.3478 0.1529
7 03107 0.2380 -0.0176
8 0.2726 0.1908 0.5541
9 0.3480 0.2407 -0.0349
10 0.4006 -0.0686 -0.1672
11 -0.1844 0.3639 0.4514
Eigenvalue 42592 1.8378 1.1963

Cumulative 7o 387 5.4 663

of eigenvalue

Y. Lee, 1996; W. Lee, 1996) Table 33 o] <le] Zolo] st ale] o] n(gz 3)9 Z
F AAHA= 207 £ 020 cm, F2UAAA= 270 £ 017 cm, 283 THAGAAE 219 +
0.19 cm= I #o|7F A9 ¢ o] OFAFS LbEhy 7] wiel] =4

i=]
/\ T T‘:l
shoool Slalx) FEol ) erm Mol gom R geey FABNAE FaT Aol B
22T & Aden w9 o] ¥ RATE wE FAR 1 2 3904 §A4E melw slrt

(Fig. 2A, B, Table 3). 2822 (. japonicum f. nakaianum<= C. japonicum var. japonicum
o] g wWol FejE Aelghe] BlEsivia seke)
Aok 22 B 2HE Bol AT &5k 3EFTE ARl ojA de] EAol ¢

gk o] A wol OALO el = skAuk A9 NG AHE %%% %‘%%gi
O

var. Jjaponicum), 7} %% ?](C. Japonicum var. spinosissimum), L1l ?_17} Al 3 (C.

Japonicum var. spinosissimum f. alba) 5 29%F 1% 02 Ay HYrh
ol o] o ARE Fatsle] thewk o] gt A AANHC japonicum complex)o] 3

AN g A4stan,
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Cirsium japonicum DC., Prodr. 6: 640, 1837.

Lo Qe 7pgatelel] sl 7hrlel deolrk 01-04 cm o]a 2o Az wepd 524 &

L2 Al = o) la. C japonicum var. japonicum (9735))
Lo 98 7dateldd e 7kA e dol7k 04-12 cm ofth 2
2. Zrol MZEL HupAo] E] """"""""""" 2a. C. japonicum var. spinossimum (71A1% 73 7)
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Numerical Taxonomy of Cirsium japonicum Complex

(Asteraceae) in Korea

Mi-Jang Song and Hyun Kim
School of Alternative Medicine and Health Science, Jeonju University,
Jeonju 560-759, Korea

Patterns of morphological variation in Cirsium japornicum complex were examined using
numerical analysis, and the delimitation of taxa was evaluated. Principal components
analysis of taxa using 24 morphological characters and 11 leaf characters revealed the
presence of two major groups; C. japonicum var. japonicum and C. japonicum var.
spinosissimum. Circium japonicum f. nakaianuwm could be included in the category of C.
Jjaponicum var. japonicum. In conclusion, Korean C. japonicum complex was composed of
two varleties and one form, C Jjaporicum var. japonicum, C. japonicum var.

spinosissimum, and C. japonicum var. spinosissimum f. alba.

Key words: Cirsium japonicum complex, morphological variation, numerical analysis
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