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A& & (Bupleurum 1) 283} (Apiaceae) = A 714 & &5 shvoly F2 fkAo}
o] 15009%0] B X3t (Neves and Watson, 2004). A&&£L wgola AR7F glom oo
Hegel EHo 23] v £E9 FEAY. ol e Al S (Bupleurum falcatum L), 7MA1E
(B. longiradiatum Turcz.), SHAIZ.(B. euphorbioides Nakai), “dA3.(B. latissimum Nakai),
A 3.(B. scorzonerifolium Willd) 5#-Fw-¢] X3} (Lee, 2003).
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(Kim, 2004), #45F7F AR 597 o & - AE Ogd &File AE0]
1970 dt717] &5 % 37t ddelAl #zEFl o} A= Ao Hilzs F43]
B2 =Y AY A AR @QlE A skt Ekx]vt 2000 HEH
AA s 7 s o] AAlE Bdo A =g 7ol dRlth

Nakai (1917)7} A5 A1Fo2 WEd o]% Kim and Yoon (1990)2 Al Al&.4
g R4, sHeA aE|a AESE AFE 3932, Choi et al. (1996)2 RFLPS ITS
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Table 1. Collection data of Bupleurum latissimum with related taxa.

Scientific name (Korean name) Date Locality

B. latissimum Nakai (\dA]%) May 31, 2006 Is. Ulleung (Gyeongbuk)
B. euphorbioides Nakai (- HA|Z) Jul. 28, 2006  Mt. Sorak (Gangwon)

B. longiradiatum Turcz. (F§A] %) Aug. 1, 2006  Mt. Deogyu (Jeonbuk)

B. falcatum L. (AN %) Jul. 24, 2006  Jungsun (Gangwon)

B. scorzonerifolium Willd. (A %) Aug. 10, 2007 Mt. Dunhen (Mongolia)
G7IMLel A FAHAE ARG oU, AAE ARE FREA] s dAsed did A
T7F o] FolA A Bt HE Ahn (20042 AHAIEE F Tt Als & g s E
AL ATE AANAOL FULHAA SR 2AHA 2k

wep BAEe NS FF A AE

pm
Aol QA FURAD FYREY T B

ME: A5, OIS, A5, ASE SFE(IS), Ao, ERE), A0
A AR AN RS ASRGOH, FAEE FHAM ANT £ glol FTAA A
A 4QEVS ARG Table 1. SR FATRE ARG ARAE ELA(NU)
o W

OIS O YA aF sl SR, AR AE, PAEd B, 209, B,
EQ, FRO), 2FE@EHD), Z, A 5 wastel 9F Justy 4L AR

AE|"?"E3”°'I 9_-_rl: T2 07 At (UPGMA) S Abgstgon 7b o 5714
HEg &4 o] g3Aart FH AL NTSYS Program (Rohlf, 1992)-&

o] gslo] 7 “3“7&94 #5772 (taxonomic distance) & AlA3IG oW o] E{FAHE o] &3l
EReER 27 2070A A s TADERSEH
TE 5 30719 oF-dHsty dd(Table 3= &
ki

, 1 & 719 & (contribution)¢] E& FAE 1, 2, 39 o

7} ) (loading) 2 ZF A9 ATEEE T3AY(Kim et af., 1992).
+24 (Discriminant Analysis)= A @7te] zlol& 7ha & AEe ¢ e AEgTEY Ay
Agtel, A& E < (Canonical discriminant function) 2 8t 2 MAE9 AEAF-E &
HF-7kel plotdle] 5 EfFo] AEE ¢ A=A S F43A9(Kim ef dl., 1992). & F4
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Fig. 1. Bupleurum latissimum Nakai. a. Adult plant (second years); b. Young flowers
with stamens; c. Old flowers with pistil; d. Schizocarp. Scale bars: 5 cm for a; 0.1 cm
for b-d.

£ PCE o833 SAS(Statistical Analysis System 9.1 for Windows) #H7]#4] & FAE
241 PRO PRINCOMPS o] 43kl 0., 18 #4& PROC CANDISCE ©]-&3ke] plot3tg]
HKim et al., 1992).

2d jl_l_

QIFHENstY S s (Fig. DY 7 Feists FH3 2ARGE A9E Table 29 e
Witk AAse 2848 HEE AS Idehe A9 Agur v 8l AAYHel He
TA 2 990l St ANse s *é A4S 7 o], HEY BAS 7L e
e AsE Fylo] FHEY Arse AAEAT 70-130cmel Zdt, Al 50-90cm
olal Al Z St FAIZ = 13-45emytel J A

ArEe 23489 7171 SHAIE, THAE, AlEet HEo] ARtEEe] glon HA
T Aol vk Bele SN E, A, AlZAE Moy FASE g Aot
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Table 2. Comparision of Bupleurum latissimum with related taxa.

Vol. 38 No. 1

Characters Taxa B.latissimum  B. euphorbioides B.longiradiatum B falcatum  B.scorzonerifolium
Duration Biennial Perennial Perennial Perennial ~ Perennial
Plant habit Evergreen  Deciduous Deciduous Deciduous  Deciduous
Stem length 70-130cm  20-45cm 60-110cm 50-90cm  13-30cm
Fibrous remnant Absent Absent Absent Absent Present
at stem base
Root color Yellow Yellow Yellow Yellow Reddish brown
Cauline leaf base Auriculate Auriculate Auriculate Cuneate Cuneate
Bract leaves Present Present Present Absent Absent
Venation type Parallel Parallel Parallel Parallel Parallel
Venation ribs Abaxial Abaxial Abaxial Abaxial Both side
Ray length Unequal Unequal Unequal Unequal Unequal
Bracteoles Long Long Short Short Short
than umbellules

Pedicel numbers 16-21 16-25 7-15 6-12 8-12
Bracteoles shape Ovate Ovate Linear Linear Linear
Bracteoles color Green Pale yellow Green Green Green
Flower color Yellow Yellow Yellow Yellow Yellow
Flowering period Late May Late July Late July Late July  Late July
Fruiting period Late July Late Sep. Late Sep. Late Oct.  Late Oct.
Az el 9 tE AlZAY wgelal AAVE flon o9 oot B3 HATE A
QR FHlo] FHEE oA 7F BU Egjo] lon o 542 THAlset JhA S
ME B o Aok e Asst FAse FAES £99 o] glem olx|7} gltt. Al
o] gL FUAlE, MAE, AlEet Hguol oW EF Fo] FAAsE g¥d ol
Fele] BEE 5L wAT

AAEE Aot ol BAdsiAE AT AdsiA e shAde "oyt AR de &
MBI Y Eol7l AR ttET HAS Y] £ AFEHT Zron o] 5ERL FUAE
5 7RAa ot JiAE, NS, FAEL] 2L AFXHT AU dAEet Tua s 43}
2 e 162572 wod AAE, NE, FAEE 6-15718 Ao A59 2F¥E UAE
S g B wele) AAE, A%, AEE Adeld. BF AAEY AEE AZE )4
5, AE, BB} TRl B0 SuAEE A wmgaolt

AN EE 5E el o Jfsteh SHirE, HAE, A, FAEE
of etttk AAlEe vE AESAHY Zeldelw wiSdd 3749 F4lol

)
AEel e 79 wel Agehl OB AEEE 29 %e 09 el A%k
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Fig. 2. UPGMA

phenogram based on average taxonomic

distance using 30

morphological characters from 25 individuals of 5 Korean Bupleurum taxa.

MAlZet O ZHEFT et & M=

1 AAFL oA, A7t Vo xgo] AAgH T

2. 2FEF d¥ola FHY Ao} &3 ¢ 16-2570
3. AEAE dE(70-130cm). AFEE 4, 194 9L AE54. £2 59 do sk
AA & B. latissimum
3. AT £28(20-45cm). 25X A% A 19 dL YEA. 22 79 Lo
(k1% S AS B. euphorbioides
2. 2Fxye AYelxm FHY A} &5k = 7-167H e WA S B. longiradiatum

1 YL FAolth stA7F vos E9o] FAYA HHHA Gt

4, Go] oo vt EESt). AFTFEl £7171%d §loh A% B. falcatum
4. o] WA oW Y EFIE. AFTFEl E7)7]F o Ytf.

A 3. B. scorzonerifolium
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Table 3. Loadings of the first three principal components for the 30 characters from

87 individuals of five species of the Korean Bupleurum.

Character 1 Comé)onent ;

1 Stem length 0.192144 0.196435 -0.186240
2 Blade length of basal leaves -0.079060 0.281018" 0.268596"
3 Blade width of basal leaves 0.225045" 0.155741 -0.110810

4 Petiole length of basal leaves 0.120594 0.261722 0.041197

5 Blade length/width of basal leaves -0.248470 -0.118170 0.003376
6 Blade length of cauline leaves 0.185477 0.122879 0.208630
7 Blade width of cauline leaves 0.254031° 0.012204 -0.235720
8 Blade length/width of cauline leaves -0.214320 -0.152030 -0.049560

9 Auriculate length of cauline leaves 0.016897 0.289171° 0.219694
10 Auriculate width of cauline leaves 0.010910 0.303071 0.223767
11 Petiole length of cauline leaves 0.219788 -0.142940 -0.157000
12 Node length of cauline leaves 0.116617 0.274543" -0.203530
13 Node numbers of cauline leaves 0.042940 0.151802 -0.097930
14 Blade length of bract leaves 0.083616 0.257150 0.216855
15 Blade width of bract leaves 0.251883° 0.063710 -0.078100
16 Auriculate length of bract leaves 0.258420° 0.031602 -0.063810
17 Blade length/width of bract leaves -0.219050 -0.055970 -0.204520
18 Node length of bract leaves 0.192067 0.098260 -0.193840
19 Node numbers of bract leaves -0.055810 -0.081230 0.469153"
20 Bract length 0.136601 -0.203360 0.234475"
21 Bract width 0.221157 -0.191840 0.023172
22 Bract length/width -0.212800 0.020517 -0.217750
23 Ray length 0.185455 -0.117070 -0.075020
24 Ray numbers 0.090776 -0.089310 0.190154
25 Bracteole numbers -0.066400 0.143761 0.146588
26 Bracteole length 0.182265 -0.205730 0.124544
27 Bracteole width 0.220093 -0.212440 -0.005060
28 Bracteole length/width -0.196470 0.137617 -0.119060
29 Pedicel numbers 0.185034 -0.218590 0.199374
30 Pedicel length 0.111792 0.254493 -0.035110

Eigenvalue 12.16369 7.05919 2.88514

Culmulative % of Eigenvalues 39.2% 22.8% 9.3%

39.2% 62.0% 71.3%

*Characters significantly loaded to each principal component.
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Fig. 3. Plot of principal components 1 and 2 based on 87 individuals of five Korean
Bupleurum taxa. 6 individuals are hidden due to the same values. 1 represent B.
latissimum; 2 B. euphorbioides;, 3 B. longiradiatum; 4 B. falcatum, 5 B.
scorzonerifolium.
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Table 4. Total-sample standardized canonical coefficients for the first two functions

from 87 individuals of five species of the Korean Bupleurum.

Character : Function ;

1 Stem length 1.016774 0.741433
2 Blade length of basal leaves -0.514210 1.225689°
3 Blade width of basal leaves -0.123040 -0.835140
4 Petiole length of basal leaves 1.010144 1.024202
5 Blade length/width of basal leaves -0.738860 -1.864860
6 Blade length of cauline leaves -0.668630 0.486398
7 Blade width of cauline leaves 3.702975° -0.390490
8 Blade length/width of cauline leaves -1.327120 -3.095740
9 Auriculate length of cauline leaves -0.795920 -1.269650
10 Auriculate width of cauline leaves -0.947750 1.780643°
11 Petiole length of cauline leaves 0.655501 -1.659400
12 Node length of cauline leaves -0.298870 -0.143320
13 Node numbers of cauline leaves -0.390900 0.528380
14 Blade length of bract leaves -0.869810 -0.796730
15 Blade width of bract leaves 1.576045° 1.084535°
16 Auriculate length of bract leaves 1.639769" 0.295258
17 Blade length/width of bract leaves 0.912369 1.604009°
18 Node length of bract leaves 0.237807 -0.004760
19 Node numbers of bract leaves -0.382810 0.066055
20 Bract length 0.015064 -0.327730
21 Bract width -0.069080 -0.200490
22 Bract length/width 0.076487 0.333819
23 Ray length 0.456803 0.352372
24 Ray numbers -0.085940 -0.260650
25 Bracteole numbers 0.062535 -0.146890
26 Bracteole length -0.631350 0.689093
27 Bracteole width 1.285099° -1.606570
28 Bracteole length/width -0.557830 -0.503980
29 Pedicel numbers -0.374780 -2.111100
30 Pedicel length 0.525727 0.779365

Eigenvalue 109.7892 60.6391

Culmulative % of Eigenvalues 55.6% 24.9%

55.6% 80.5%

*Characters significantly loaded to each function.

o] (84 19), 2AG) dol(RA 2), S Lol(F4 20), B4

Aol Y3 711 %S 93%0]TH(Table 3). A4
15) #4832 AR e Fig 48 RY SUAES ANEE Fig 359 AL 1d
o FEEA tor], FAR 3o SJNE & FERA ehgke
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Prinl
Fig. 4. Plot of principal components 1 and 3 based on 87 individuals of five Korean
Bupleurum taxa. 3 individuals are hidden due to the same values. 1 represent B.
latissimum; 2 B. euphorbioides; 3 B. longiradiatum; 4 B. falcatum; 5 B.
scorzonerifolium.
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158 =2 AAAAE ehY 47 dAEatkd 556%9 249%, = 805%E 7193ttt
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Fig. 5. Plot of discriminant function 1 and 2 from canonical discriminant analysis

based on 87 individuals of five Korean Bupleurum taxa. 12 individuals are hidden due

to the same values. 1 represent B. latissimum; 2 B. euphorbioides, 3 B. longiradiatum,

4 B. falcatum; 5 B. scorzonerifolium.
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Numerical Taxonomic Analyses of Bupleurum latissimum

(Apiaceae)

Soonku So, Hyerim Park', Eunkyoung Seo’, Kyeongsuk Ian,
Muyeol Kim® and Ki-Ryong Park®
Division of Biological Sciences, Chonbuk National University, Jeonju 561-756;
"Naejangsan Korea National Park Service, Jeongyeup 530-300; 'Deogyusan Korea
National Park Service, Muju 568-815; *Department of Science Education,
Kyung-Nam University, Masan 631-701, Korea

It was revaluated about taxonomic position of Bupleurum latissimum Nakai (Apiaceae)
by the cluster analysis, the principal component analysis, and the discriminant analysis.
Its diagnostic characteristics include bracteole length longer than umbellules, 16-21 pedicel
numbers, plant with evergreen leaves, chromosome number 2n = 16 and cauline leaves with
auriculate base. It is morphologically similar to B. euphorbioides in having ovate bracteoles,
16-21 pedicel numbers, chromosome number 2n = 16, and cauline leaves with auriculate base, but
distinguished from B. longiradiatum with having linear bracteoles, 7-15 pedicel numbers, and
chromosome number 2n = 12. Morphological characters support that Bupleurum latissimum
Nakai is a Korean endemic species.

Key words: Apiaceae, Bupleurum latissimum, discriminant analysis, PCA, UPGMA,
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