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Berberis amurensis complex2| SEf Bio| 24

HEe-dd s
A osta AW et

B AFo e B amurensis complexs 7AsE Al 53, WS U (B, amurensis Rupr.
var. amurensis), 23 i 5 U [B. amurensis var. quelpaertensis (Nakai) Nakai] 2 <vjds
U (B, amurensis var. latifolia Naka) & tdo= &g Wo] £48 Fdsle] o]So] 3t 7]

E9 EFA AdE =9gsidy. 52 ol ZolE JEld Aoz zAbE 271 HF fg
Wol & AL 3 FARRAS e A AmdEuTs gale] ZHeleh F dA] AR
AX A, A7 Aol AT Fe 7§ o] FAEANAM UnA T BRI Aol HAL, %
R URE dAe] Zte, dale] 23} Zo] nldlA g2 F EF 2t FARES Ax
Hxle] dols} & 9! §Ae AR T Yo o BRI AolE F W= FE3 FE=
A=A e, A7re] Aol gXE FASIE o & oF FU ERILES TRIE A
2% Adgd= deAn. ol Al FHTe ARF Fxe Wo| o H FARRA ANE
T g o AuedEusel SuREUTRE A WEeR AAsE ol /M Eed A
o2 Jusidrt
T8 WA & WS FABEEX | Berberis amurensis complex

Berberis amurensis Rupr.e " A3 (Berberidaceae Juss.), ™AV -4:(Berberis L.l
¥ HEAEoR Nt FHolE v ¥ Fop ofF 2 iAo B X3
Re 7 4 9o (Chung, 1965; Lee, 2006), sect. Vulgares® ¥75 3l 9 tH(Schneider,
1905; Ahrendt, 1961). ¥ F3} #HA A, fuetells 212 AFEe 5% $Ad AFH
o2 By e F A9 n{HEFT, AU 5UF (B amurensis var. quelpaertensis
(Nakai) Nakai)$} oS (B amurensis var. latifolia Nakai)7F A4 5o glow, we}
A U= olE F 7Y wWdSUN-(Berberis amurensis Rupr. var. amurensis)=
FoHe Al Rl #x3te Ao® A dtkLee, 1980; Lee, 2006).
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Table 1. Different classifications of Berberis amurensis complex.

Nakai (1936), Lee (1930) Ahrendt (1961) Lee (1996)
Sect. Vulgares Sect. Vulgares Sect. Vulgares
B. amurensis var. amurensis B. amurensis var. amurensis B. amurensis var. amurensis
B. amurensis var. latifolia B. amurensis var. latifolia B. amurensis for. latifolia
B. amurensis var. quelpaertensis Sect. Franchetianae B. amurensis var. quelpaertensis

B. quelpaertensis

ol 7heH AwdkFubRed i FFA A qAbe oha E3stth. Nakai (1913)+
o] {8 B anurensis®t B. koreana Palibin® =37t FHYE u Fo=2 QA3 B
quelpaertensis Nakal® ¥EslgGeor), ol EHI Ag ¢lo] B amurensis var.
quelpaertensis® 784 AYE wWEFozg WA TF(Nakai, 1936). olo wksll, Ahrendt
(1961)%= Berberis(Mahonia Nuttall. E3hdl g $E#] A4 ArjdsuirE Fo8
e @w Nakai (1913)9] AslE <1ASI B gquelpaertensis® A 2|dt-& Bul oy}
£ sect. Franchetiana, subsect. Sieboldiaed] ESHAZHT. L A3 var. quelpaertensisS
FHA sect. Vilgares® 75+ Weguyi-of AldsuFrt E/fE4oz b &
AANE dAB A (Table 1). ol#igr Asllete 2], HT gulolA Ed dif-iEe] &4
di= AueSUTE B agmurensis var. quelpaertensis® A& U tHLee, 1980; Lee,
1996; Lee, 2006).

8, Gufd-E L= Nakai (1914)¢ 98 B, gmurensis var. latifolia® SXE 1o} F
=< Lee (1996)x ¥ BFIS EF(B amurensis for. latifolia W. Lee)2. 2 g3} )
Nakai¢] ZslE 2 w2x e Lee (198009 ¥H3H4 Aol tigh o]7dS Hola 9)
H(Tahle 1).
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Table 2. Twenty two morphological characters used in PCA analyses of the Berberis

amurensis complex. Refer Fig. 1 for further clarification.

Character No. Characters
CHARI1 Length of leaf blade [cm]
CHAR?2 Distance between the tip and the widest area of leaf blade [cm]
CHAR3 Width of leaf blade [cml]
CHARA Angle of leaf apex [degree]
CHAR5 Length of petiole [cm]
CHARS6 Angle of leaf base [degreel
CHAR7 Length of spinose tooth [cml]
CHARS Distance between spinose teeth [cml]
CHAR9 Number of spinose teeth per lem [number]

CHARI0 CHAR3 / CHARI1

CHARI11 CHAR5 / CHARI1

CHARI12 CHAR2 / CHARI1

CHARI13 CHAR7 / (CHARI + CHARD)
CHAR14 Length of bud scale cluster [cm]
CHARI15 Length of internode [cm]
CHARI16 Length of spine [cml]

CHAR17 Length of peduncle [cml]
CHARI1R Length of floral axis [cml]
CHARI19 Length of pedicel [cm]

CHAR20 Number of flowers per inflorescence
CHAR21 CHAR20 / CHARIS8

CHAR22 CHARI19 / CHARIS8
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Fig. 1. Representative characters measured for the principal component analysis of the

Berberis amurensis complex. Numbers correspond to character numbers in Table 2.

7 a0 4 oo mE WelB wAlety] dUstel lHe] ¥Y 9A wE P2
By Zgdgon, 24 87 F 99 AN do| L AN Ay AFAWZ 3ol A
ZRsqt. E9, 99 Fue $09 Fo 49 992 A4Fo] FonE (Lee, 1980;
Lee, 1996; Lee, 2006), o Rt #Alets]l 24517 flsted AdANA & 9 F 7% =

Aow Al g4le] "ol (CHARL) % #(CHAR3), 19 H % FAHAA JAH7A
W AZ(CHAR2), §49 Z=(CHAR4), §1¥ < do](CHARD), &9 Hd %& olF&
FA} FA7E ol F= Z4=(CHAR6), #A9] Ze](CHAR 7), #AAte]l A2 (CHARS), ¢
o H :‘L—Oﬂ s E9 lem ol A3 ARG (CHARIE F439 0. 9% &
S EUE d42 739 v (CHARL0-13), o9& £ CHARIO
2 < 9obstr] 98 dAPAQ w49l CHARIF CHAR39Y HE At
sle] A2 ARG, A 2 E7]o] @3 AL ofH T (bud scale cluster)?] Z o]
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(CHAR1D ¢k @3 A2 (CHARILS), 7FA1e] 2ol (CHARIB), 3t74 9 Zol(CHARILY), 352
4ol(CHARIS), 431739 Zol(CHARL9), ¥ 3hA <tel Exjst= e 4 (CHAR20; 43}
el = F4)8 SAsy IdF dd3ke] H(CHAR?ZL, 22)& Aitst

B B amurensis complexol A JEIYE= FHEH ol S-S BT W o] ,
FAA A QZste] 4 BEFA BHEAR dAE et fs Al o5 dH
9 F8 AEFEA figt F4A dojr AEROA AZY FEE THEFES
(operational taxonomic unit; OTU)E R FAEEX (principal components analysis)-&

Analysis System, release 9.1, SAS Institute Inc.) Z2I19WE& A&3le] F83tgon, =
VNAZFERZRE A4S FES AMEe E4319
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Fig. 2. Mean values (dots) and ranges (lines) for the leaf characters measured
from 77 individuals of the Berberis amurensis complex. Refer Table 2 for the
character numbers. A= B. amurensis var. amurensis, L= B. amurensis var.

latifolia; Q= B. amurensis var. quelpaertensis.

StM R 80| 24 Fv]9h ddd AR ofdw A7), H3r Aol g
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g ouA F ERE) delde] 4R FHHYA, 53 FUEUTE 04-13

98



June 2008 Berberis amurensis complex

Table 3. Loadings of the first three principal components for 22 morphological characters
from the analysis of 77 individuals of the Berberis amurensis complex. Character

numbers correspond to those in Table 2.

Component
Character No. Prinl Prin? Pring
CHARI 0.2453 ~0.2463 0.1397
CHAR? 0.3152 ~0.1264 0.0711
CHAR3 0.3106 0.1483 0.0620
CHARA4 0.2156 0.1941 0.0171
CHARS 0.2187 0.1031 0.4417
CHARS 0.1967 0.2844 ~0.1657
CHAR? 0.1321 0.0598 0.4819
CHARS 0.26% 0.1428 0.1038
CHAR9 02817 ~0.0862 0.1409
CHAR10 0.1791 0.3674 ~0.0694
CHARI11 0.0969 0.2266 0.3903
CHAR12 0.1946 0.1439 ~0.0970
CHARI13 02218 0.2189 0.1049
CHAR14 0.2304 ~0.0805 0.0330
CHARI15 0.2523 ~0.1280 ~0.1847
CHARI16 ~0.0567 ~0.2989 0.23%
CHARI17 0.1202 03023 ~0.1166
CHARI8 0.2302 02798 ~0.0900
CHAR19 0.2385 02106 ~0.0052
CHAR20 0.2489 0.0356 ~0.3453
CHAR?1 00263 0.3522 ~0.2531
CHAR22 ~0.0991 0.1953 0.1033
Eigenvalue 7.9442 46052 1.9854
Proportion 0.3611 0.2093 0.0902
Cumulative 2 of 0.3611 0.5704 0.6607

eigenvalue

cm® Wol7p 7h Aol (CHARIS) = Awd-5uH-7F 15-22 cm®E
7HE Askal, vE 7 B ele FEE Apolrb gtk 939 A ol(CHARLG) HAl Al
BT ol Wolge] o FHFY oY wMEURIE 12-28 em® YW A T ER{
e o Zow, gdFuie A3 B 0.8 cmE AvEbE U] wlE] 93 o &

stk (Fig. 3).
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Fig. 3. Mean values (dots) and ranges (lines) for the stem and inflorescence characters
Refer Table 2 for the
A= B. amurensis var. amurensis, L= B. amurensis var. latifolia; Q=

measured from 77 individuals of the Berberis amurensis complex.
character numbers.

B. amurensis var. quelpaertensis.

o

stAel A s o] Aol (CHARID = "igsu-7l "t 1 em® “oA 5 &7l vle]
bt d Ala, syl Ext 04 om, sy

Aol (CHARIS) = " 2Eut-7F v x5 5ol B
AR SR I e RO o Sl

Al Ze] ®ol Fo] iR T A=A (Tig. 3).

stME FAske 3o F(CHAR20) = AvidFuy7E E 13702 71 Aol v~

M

T BEFT P 2 AelE B 353 Mo g 29 £ v (CHAR2D)E ¢
EEUF7E 645 tha mob EC] ot ¥ FFIA €E es RoFun. @4, 5t

I 4344 8 M(CHAR22) = #5w {toll & ztol& RHol# etk (Fig. 3).
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Fig. 4. Plot of 77 individuals of the Berberis amurensis complex along PCl and PC2
from the principal components analysis using 22 morphological characters. A = B.
amurensis var. amurensis; L = B. amurensis var. latifolia; Q = B. amurensis var.

quelpaertensis.
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Fig. 5. Plot of 77 individuals of the Berberis amurensis complex along PCl and PC2
from the principal components analysis using 13 leaf characters. A = B. amurensis var.

amurensis;, L = B. amurensis var. latifolia; Q = B. amurensis var. quelpaertensis.
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& Tt delloklee, 1996) ¥MF o2 A= YF(Nakai, 1936; Lee, 1980; Lee,
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Appendix 1 : Specimens examined for the morphological variation analyses.

Berberis amurensis Rupr. var. amurensis (Korean name: "§¥-51-, Mae-bal-top-na-mu)
—-— China: Mt. Baekdo, 26 May 2004, Y.D. Kim 160 (Hallym Univ.), 26 May 2004, Y.D.
Kim 161 (Hallym Univ.). Korea: Chungcheongbuk-do; Mt. Sobaek, 03 Jun. 1975, J. An
48832 (SNU). Gangwon-do; Mt. Daesung, 20 May 1982, W.C. Lee, sn (KWNU); Mt.
Daeseong, 20 May 1983, W.C. Lee sn (KWNU); Mt. Taebaek, 27 May 1939, S.G. March
76 (SNUA), 27 May 1989, S.G. March 86 (SNUA); Mt. Seorak, 12 Jun. 1994, K. Yoo &
W.C. Lee sn. (KWNU), 12 Jun. 199, K. Yoo & W.C. Lee sn (KWNU); Mt. Jeomhong,
07 Jun. 1996, C.S. Chang 2652 (SNUA), 03 May 1997, C.S. Chang JB0O61 (SNUA); Mt.
Taebaek, 20 Jun. 1997, DK. Kim SKKWON0029 (KH); Taeback Mt Baegun, 03 May
1998, W.C. Lee sn (KWNU); Mt. Odae, 10 May 1998, C. Park & H. Lee 10150-1 (SNU);
Mt. Hambaek, 26 May 1998, S.S. Kim & Y M. Lee sn (KH), 26 May 1998, S.S. Kim &
YM. Lee sn (KH); Chichulbong, 17 Jun. 1998, C.S. Chang HR358 (SNUA); Mt. Hambaek,
21 Jun. 1999, W.C. Lee sn (KWNU), 21 Jun. 1999, W.C. Lee sn (KWNU); Geumdaebong,
19 May 2001, Y.D. Kim 2001-0045 (Hallym Univ.), 19 May 2001, Y.D. Kim 2001-0046
(Hallym Univ.), 19 May 2001, Y.D. Kim 2001-0047 (Hallym Univ.), 26 May 2001, Y.D.
Kim 2001-0057 (Hallym Univ.), 26 May 2001, Y.D. Kim 2001-0058 (Hallym Univ.), 26
May 2001, YD. Kim 2001-00539 (Hallym Univ.), 26 May 2001, Y.D. Kim 2001-0060
(Hallym Univ.), 26 May 2001, Y.D. Kim 2001-0061 (Hallym Univ.); Mt. Bangtae, 04 Jun.
2004, K. Heo & KT. Yeo 2029 (KH), 04 Jun. 2004, K. Heo & KT. Yeo 2031 (KI).
Gyeonggi—do; Mt. Myeongsung, 04 May 1989, J.S. Kim 9749 (SNU); Mt. Cheonma, 26
May 1990, E.J. Park 4221 (SKK); Mt. Yongmun, 26 May 1990, Y.S. Sin 4220 (SKK).
Gyeongsangnam-do; Mt. Jiri, 14 Jul. 1988, CH. Kim sn (JNU), 15 Jul. 1988, B.Y. Sun
sn (JNU), 15 Jul. 1988 CH. Kim s (JNU); Mt. Gaya, 29 Mar. 2003, DK. Kim & S.IL
Park TUTI16875 (KI), 29 Mar. 2003, DK. Kim & S.H. Park TUT17807 (KIH)

Berberis  amurensis  var. latifolia Nakai (Korean  name: o dbF
Wang-mae-bal-top-na-mu) -- Gyeongsangbuk-do; Ulleung—-do, 15 Jul. 1937, B. Do & H.
Sim 3221 (SNU), 15 Jul. 1937, B. Do & H. Sim 3236 (SNU), 19 May 1989, S.G. March 40
(SNUA), 21 May 199, S.S. Kim sn (KH), 21 May 1995, SS. Kim sn (KH), 21 May
1995, S.S. Kim sn (KID, 21 Apr. 2005, Y.D. Kim 2005-3144 (Hallym Univ.); Ulleung—do,
DoDong, 27 Jul. 1961, T.B. Lee, sn., (SNUA), 26 Jul. 1973, W.T. Lee snn (KWNU), 18
May 1986, KO. Yoo sn (KWNU), 18 May 1986, W.K. Back sn (KWNU), 18 May 1986,
WXK. Baek sn (KWNU), 22 Oct. 2000, Y.D. Kim 2000-0061 (Hallym Univ.), 22 Oct. 2000,
YD. Kim 2000-0085 (Hallym Univ.), 31 May 2001, Y.D. Kim 2000-0063 (Hallym Univ.),
31 May 2001, Y.D. Kim 2000-0064 (Hallym Univ.), 13 Mar. 2003, SI. Park 30635 (KID);
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Ulleung-do, Taeha, 11 May 2003, S.H. Park 30557 (KH), 11 May 2003, SH. Park 30557
(KH), 05 May 2005, J.S. Kim 050738 (KI)

Berberis amurensis var. quelpaertensis (Nakai) Nakai (Korean name: Zwjdbgupi
Seom-mae-bal-top-na-mu) -- Jeju—do; Mt. Halla, 17 Jul. 1935, B.S. Do 3241 (SNU), 28
Jul. 1947, SH. Jin 3243 (SNU), 28 July 1947, SI. Jin 3244 (SNU), 07 Jun. 1975, T.B. Lee
sn (SNUA), 07 Jun. 1975, T.B. Lee s (SNUA), 17 Jun. 1988, C.H. Kim JNU4202 (JNU),
18 Jun. 1988, CH. Kim JNU4203 (JNU); Mt. Halla, May 1970, T.B. Lee sn. (SNUA), 02
Jul. 1979, TB. Lee, sn (SNU), May 1983, T.B. Lee s.n. (SNUA), 04 Jun. 2000, Y.D. Kim
2000-0007 (Hallym Univ.), 04 Jun. 2000, Y.D. Kim 2000-0008 (Hallym Univ.), 04 Jun. 2000,
YD. Kim 2000-0009 (Hallym Univ.), 04 Jun. 2000, Y.D. Kim 2000-0010 (Hallym Univ.), 27
Jun. 2000, Y.D. Kim 2001-0002 (Hallym Univ.), 27 Jun. 2000, Y.D. Kim 2001-0003 (Hallym
Univ.), 27 Jun. 2000, Y.D. Kim 2001-0004 (Hallym Univ.), 18 May 2003, Y.J. Kang sn
(KID), 18 May 2003, Y.J. Kang sn (KID), 01 Oct. 2006, Y.IL. Kim 06100002 (KII)
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Morphological Variation of Berberis amurensis Complex

Chang-Woo Hyun and Young-Dong Kim'
Department of Life Science, Hallym University, Chunchon 200-702, Korea

The morphological variation was analysed to examine previous hypotheses on the
taxonomy of B. amurensis complex which includes B. amurensis Rupr. var. amurensis, B.
amurensis var. quelpaertensis (Nakai) Nakai and B. amurensis var. latifolia Nakai. The
results from the univariational and principal components analyses employing 22 putatively
diagnostic characters indicate that B. amurensis var. quelpaertensis is distinct from var.
amurensis in the length and width of leaves, angle of leaf apex, distance between spinose
teeth, length of internode, number of flowers per inflorescence, whereas B. amurensis var.
latifolia is different from other varieties in the angle of leaf apex and leaf length/width
ratio. In principal component analysis, the characters of the leaf including leaf width and
length were the main characteristics to distinguish those three taxa. The evidence hoth
from the principal components analyses and current geographical distribution pattern
suggest that retaining the varietal status for the two taxa, B. amurensis var. latifolia and

B. amurensis var. quelpaertensis is reasonable.
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