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Agieta s AHee ARt} 9 FErEg

TRIHC2 o go] A L2 FFT(Awer pictum complex) & 2, 22, dB
o] n2s} o] WE ool gF IR, $ADE o] LA} 1 BFHFTZ
T8 OFAEL RE dele 27, 4%, @le 2], do] A7 5 Ay JdHgHT
Slol, & AF= ®PAY 125704, 1770 Ak §A, 5709 PA7) w)E 5 55 22749
A2 i (PCARA) # dzkBAe Ax|stedch. chzki o) <sbw 37h2 AQu
(PC) eigenvalues “F&u]&o] 0.59(ca. 59%)2 4] wj-$ P& 532 wgy PBE PCA
Aol #E Foboll A 2k Aolrt FHENL. EE e T2 Rrds $E2%
o fARRe Ao}l <o) el o] YR HBAL (HAN=HE) o NAE} =
A=t &3] Are Asiets) 295 Ao AR AAF FF TR R By gt
FREHYo] AN HAEAA L o] nEA9} MY wF TR () Exle
Bl =0.7014) o] 37 JelE Falstadcl. A 82AF Gl o), dol/ZA}b 2ol ],
Ao e $ARES, BTy, BFEags 5 TR okl wox|ul sl
o 22 NAE ZTFY A 25 oA wo)z gaso] 7k AW Brlssigdo). uf
2HA, T WFelA AE7A BExdte n2ds} 3T FERAAA Fajo|r, g
S8, FRAS AVEA AY5A e B uRyga, £25e) $Ayvas,
= dFolA A Hokkaidool'del 4 339 Pite] B¥3le WuasE % shle
ToR By o] galitt depy, 2AME Ak yAoloo] £z} AW 2e3 A
A BA (Y 77, FA9d) 3 A2y £25 vste] T 2= LREFS 724,
Higs, Fngs] § 3 HEe s Hesir)

24, wrazs, gulnzs, panes, guiwo)], dule)

1

F80:

HEUTFEL dAAH o2 of 2500)Fe] Bl BETo 2 10037 BE FAE
ol AEH #HAE ATEF FF3) A%s gt (van Gelderen, 1994; Pax, 1885, 1886;
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Koidzumi, 1911; Pojarkova, 1933; Momotani, 1962a,b; Ogata, 1967; de Jong, 1976).
E3], DNAS 3¢ A5 a7+ 2T ¢ 9z 4% FA=(Suh et al, 2000;
Ackerly and Donoghue, 1998; Hasebe et al, 1998) ol 93] A= sy, Zol3} Z&
27} B8o) oy Q7= uf$ v)EFD Aoy, w3, 7 FrpEE AFAES AR
gk 9% a5 dF (Ogata 1965; Fang, 1981) & UA%H, FHobAjel A ZXAE o
4oz ¢ HEUFS ATE AED Aol gich

de Jong(1994) HEUFE 167) fiz FEstgded & A7 i 24T
(Acer pictum complex)-& section Platanoidea Pax (1 23}f) o) £t £ Aol &3}
L AEe 32§ ofAlote] Exap Abslxel] o] 5-89 Aoz WA HoH
] &0 o2 @ige oS F338 2olE B.alrk(de Jong 1994). L2 FE 1049F
(-17&) 3 A. campestre L., A. platanoides L. 5 2%& AL3ies BF T, g,
oJBojut B z3t}(de Jong 1994). A7k (Ogata, 1967, Fang, 1981; de Jong 1976;
van Gelderen, 1994; Momotani, 1962a, 1962b; Rehder, 1927; Kitamura and Murata,
1984; Kriissman, 1985; Ohwi, 1984; Lee, 1980; Lee, 1996) ol W3 73 zo]& X
olAW TEHAREBEFEL FT FEIF Fuel BRI UFIL2H (A truncatum
Bhunb. ex Murray), $-At7.24] (A. okemotoanum Nakai), #rhH 2| 123} (o]}
z242 X, A. picdum Thunb. ex Murrays °Jt}(Fig. 1). 7]&2¢] 7 (Ogata,
1967, Fang, 1981)¢] oJstW 2] o) HFE AT ded, TIdA=[4.
mono var. incurvatum Fang et P.L. Chiu, A. mono var. mishanicum Fang, A.
mono var. tricuspis (Rehder) Rehder, A. mono var. macropterum Fang] F2 %9
A7), Qo) A7, dujdAe A%, duf 37 §& FALE, RANAE=[A. mono var.
glabrum, A. mono var. marmoratum (Nichols.) Hara, A. mono var. taishakuense

>

Ogata, A. momo var. glaucum (Koidz.) Honda, A. mono var. mayrit (Schw.)
Sugimoto, A. mono var. trichobasis Nakai, A. mono var. ambiguum(Pax) Rehder] &
o] §= oo =], el duje] A7), duje) A& 5& Te R F7 6HFS 4A
At ‘5}5."4]*1“ Qo] 42 oue AV, 4% 5& FAoE 94 ¥¢ AFE
2)e AR Q) o)9e] 22 AT JFEHE AL dol IV, DAt FAY HlE,

Ao Zel] HE AL WFIRS, 229 Az (FH), 9w 2], o) Fxe HE
Ao )l 122 (A. cappadocicum Gled. subsp. sinicum Rehder), 57\}3} drle] Aol
o exnmzHRA, Y FFH JAe FAow Fo AE At o (Fang,
198]). 2FAe 124, BHF124, Hulnaa ojgd o] A& A F2 d S
Qo] wo| EAste $E ¥ E(A. longipes Franch. ex Rehder, A. fulvescens
Rehder, A. leptophyllum Fang, A. tenellum Pax)o] F71Ho2 o2ix <lr}(Fang,
1981).
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Fig. 1. Distribution of Acer pictum var. pictum, A. pictum var. mono (including
A. okamotoanum), A. pictum var. truncatum, and A. cappadocicum var. sinicum in
eastern Asia.

T2 g d9 EFFAA S EFHD IS Buk obi, HHERA wf-
EP 2l HT Winands(1990, 1994)= 1249 §go 2 Acer mono Maxim.& F
A8+ 21}, o]u] Ohahsi(1993)ell 2)8] Acer pictum Thunb. ex Murray’} o) &
ols|gict. &, Acer pictumolets o8] Wx ¥ Murray$] ‘Systema Vegetabilium's}
Thunberg$] ‘Flora of Japan’& ‘Thunbergr} 24 E SvF2 &3 A7) a3
%3] (Kaempferus lllustratus) 2t} A3 He] 20, =3 FE UPS-Thunbeg24085&
Thunberg= XEHE FAHE wd, o2 FEL UPS-Thunb24084 (SvH7) &
Thunberg7} 1232 43§ Aoz X &3t 7R g Edo] Ut =zt
4 Thunberg®] Acer pictumo] ZAFH ol sl 1239 AHolc}, LEH E/HT
% F32| A. truncatum Bunge, A. cappadocicum Gleditsche} S5 — B39 A,
pidume 474 Fo2 QAL L& WF, Ao FUFLE Ko} o|F AE ok
gl =22 1501 7 A<4=3 lc} (Chang and Kim, 1996; van Gelderen, 1994).

E dFE 1249 did ey Wolo ol E s A (van Gelderen, 1994,
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Table 1. A list of characters for multivariate analyses.

Leaf

1. Angle

Width

Length

Petiole length

. Depth of first lobe

. Width of first lobe

The number of lobe

. The 2nd length of width

Depth of 2nd lobe

10. Angle of three leaf vein

Fruit

11. Length of wing

12. Width of wing

13. Length of nutlet

14. Width of nutlet

15. Angle of fruits

16. Pedicel length

17. Distance between two wings

Ratio

18 Length of wing /length of nutlet (=character 13/11)
19. Width of wing/Length of nutlet (=character 14/13)
20. Length/depth of first lobe (=character 5/3)

21. Depth of first lobe/width of first lobe (=character 5/6)
22. 2x depth of 2nd lobe/the 2nd length of width (=2 x character 9/8)

© 0 N o U W

de Jong 1976, Ogata, 1967) 2 44 e¥ly=zse} 24 EFT9 WFu24, ¢4
Tz, 23 g, F, 4 FEGdA ARE A2 HE R Fo AHI>HPAS 24}
ik ¥ A7 F FALe AFPAES "’é"i Arsl FA gk NGk} A
24 £57%F el 24 H} 24, wtgues], ATz Ay #AE 39
at7]1¢13) olel BAR F FL 7 AgH # :2: ZA}S

B AT AL g A 19868 E 20019371 A] &, R4 HAE HAFER
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Fig. 2. The representative measured characters for the morphometric analyses.

(SNUAS 233 Agdgy sgAHYFG F4555 AEREH (SNUA), 27
H7 AEAT4L(PE) B8-S A2 A4 FFo 223lE £F & PEFET
A FE F v ol AolF FASA BAFE JAE FACE Awsted &g
o 5, FHEE U2 A, HFIRA 1070A, A2 2344, 124E F
oA 8/ A, dENA 140A), FolA] 6370 5 BF 1257402 ZAlo g zAletgd
t} (Appendix #%).

o4 779 4L vz F JeplFe a0 Qej (770 2 1770 P ¥A
T Ao 2F AMEFHE F8 YA ¥EE HWUlste 25 22709 AL B o] 4
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atgch (Fig. 2, Table 1). & 7oA AAF Fig. 2= Ogata (1965) =F2| 188 o]
43 dct.

PAEAHLE F2 7 A Xé‘%-‘?—-“i—gl FHE“—“!‘%J %l(ﬂ%—‘i'—v‘i'_— 2 de FAE SA-3

e SAS(SAS Institute,

1988)2] PROC GLM#E AR&3FlaL, #az], A, Jéir—"— 7+ PAde s} g
H, roHgRAMogx  FXAERAM (principal components analysis, PCA) 3
corrrelation matrixg o]435ct. F3E4E SPSS program (Norusis, 1986)¢]
Euclidian distance, UPGMA (unweighted pair-group method using arithmatic
average®l-2 AH&-3tsict.

ZAF AAG &3 We|EFS olafsl=d TA) He AS Falstr] Hi S A
229 1070A, 20704 507HA o8 o] (FAAE) A2 AR JRAzE FA
vl g t-7 A3 A

2 o

gyigki A gz alel SR AT Y= Acer cappadocicum Gleditschs E-HE]o]7],
b7k lo), ol MFE]  olubelol,  detel, EMl Tl FXIe  F(van
Gelderen, 1994) 2.2 4] <olo] Ze}x|:= AE (3-770), 4o Z7], duje] ) L Fx19)
27], dvf G Aol &3] o] WFLR AEsEY olF F= el (FEHE) A Wi,
Pulll, =i SR A Al A. cappadocicum var. sinicum (E]sl 718 2]) & 9lo] 5(3)71
g Zelxiw A dujel d7) oz e g Hexic).
¥, 124 EFLY AY FINAE Lo 57 AR, e A= 5709
e Azto g Zexict 53, g5 A BEF oF 26%, dEedlAM= oF 40%7) T7H
2 ZhetA T;H WEETE F2999 5% MAEe] 1 go] ZeAle As Flstd
t}. &3 %% *&1 Hie 2AF ZEF 90%7F THE AR L, S8 dFNAE 9
2 S AR A FE dE, ‘?}3‘4 L Er T ol¥s}
H A %lol 1 L% ] %EM% AL WolE B oF9c)

A FL ARAA (r=069 5 RoiFed B3} 11229
7Hxﬂ—“£ Ao AW JHx 71 NA}F gol z&ﬂlﬂ‘iil ol o] thaEs}swA Aol
Z7Vea (2 29 4) 3709 279 45 (34 10) &= w2 484k (Fig. 3A). =4}
" 3ES 3 3o 182 A, e E do] ZAA ZAepxE AgS Kl u
d, gulngael AP 124 MAES d9 Aze]l €A At (FA 21). HiEe
de A Wole Fxtel FHE FAHAE WS zolE HAY 5 ok o

F Sl Aolg wH eulnzsel 427} 7bg o) (34 11, Fig. 5B) @33

L
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Fig. 3. Morphological variation of A. pictum complex. Taxon acronyms are as
follows.

A: A. cappadocicum, C: A. pictum, China, J: A. pictum, Japan, K : A. pictun, Korea,

O: A. okamotoanum T : A. pictum var. truncatum,

A. angle of three leaf vein, B.length of wing, C. angle of wing,

D. length of nutlet, E.length/depth of first lobe,

F. length of wing/length of nutlet(=characters 13/11).

3ol 29} FyeA FEIX dB 2y AAs FHHE 24 A=
e 2l F(¥A 12) o] ul-¢ FR3A HARR, 224F & AAG FAHEHAG
(Fig. 3C). €@vl9) Z7) (¥A 13) &= wF12a)el $A TR 7} AX 1245 LR
At FHo] BrlEdy, wetA 3, F39 AAEN $He] Hu}H (Fig. 5D). ¢
Mol Heole} Fx19] Z7] v]& (YA 18)2 wF1LE ] F8 APEYAZ A UFI2H
0.7, & Fx Ael>7 Hel) s} E)¥lu24] (04, T2 Aol<ENA) & FHeA 2
ol7} ARt R T2 NA L} FATRA FHE] Aol YL RAF4
o @he A4E(Y¥A 15) = 89 n2He} FATZHI} wfg FolAA (47 ubx] F
A7 B8ee 23 AHY 2 Hbd g Ne A FHoR HAXE AA (F
) 7F dif-Ee)ic} (Fig. 5E). 28y, 533 339 12404, 95z 409
%7t 100-140° 2 Zeha $2¢ Wo] YuiE RQFch
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HA7re] AApAE ABAF O E B & 5 sled, deidie Zolst F(3A 11
vs 12) o] r=0.832.2 7}4} by JulF o] Aol (FA 4 vs 3), deidN e F3 F
Abe] (YA 12 vs 14), 249 Z3 7o) (FA 14 vs 13), Fd7he] Heja Aojep 7

T (HA 17 vs 15>f 0.701*04 ABBAE Bk vlEe oo A7 3} o) »)
o] 9le Aol (A 21 vs 3)7F 0.7HES] AWAAESE B B v FAoAE w2 4
BAZ wolx| ¢ko} vhwgFEA e H7] wWako g 7HFate] EAM3sint.

chwekR A FAREAM ostH 3789 Y eigenvalue FAH|-E°] 0.59 (ca. 59%)
24 w9 go FxEF ngen, PC L, 29 3= Z+zt 30.9, 13.3, 13.1% 24 FAE
(PC) 1o] 7}A &9k}, W eigenvalue?] F3nH|&-2 °‘| ?ﬂ ol & A3 OTUZ
S YA hRPo] A4 wolgon AR g AFAH (F 12HF IIAATL O E
Aol vd FE ), 4y W9 H]“*'F'rv‘i'— ¥ (bimodal, or skewed distri-
bution) el Ao werEich B B4 Az AR AHEL 22708 o|F 974 L7
_‘i:_
)

i

2
RS J{w

N
>
>
)
S8
nlo

2
ad)

&0l 90%% HolFgch FAFEEAY PC 153 AAAAE 29
zL gags 9o Aol T s 5 F2 dn Ay}, 250l o 27 Hel,
=)o Ao, dmjdx, driZtE F3 R vgE HFAsG U AWt FE
ol2qion}, 3=oME Ao A%, o] E3t Zolo] ujgRA F& d3 FAF YAl
o}, bk o) 39 A7 @yE FAF oo 3 A o 1 F2 (34 2,6, 8)
o] Ao s 28397 ololol Ao zZtw, Ho), e Ao, 3HA de} Ho|dr}
wal, dufe] A Fo M e Aolot F(FA 113 12)ve] T FA=E ehdt
o}, wah, wlgelde 3 A7) Zol A (FA 2009 A o Ao Holeh F
o) Hle(FA 2D o] Fastdrh AAMo 2 dAvje] FAuche dof FAx OTUZY
#polE B oJF9ct.

chlgk A A3l 7)Eo] EYPR Foz I w2} s FEEA e
o, vz iz, Fo 1&-4 MAEL PC 1 vs 2, 1 vs 3(Fig. 4)olA 25
Z2a5 9t PC LA &= —Fx 124, dF 184, $AT237H] ZolE thr B
gAu sEp s, BMizsds —F 229 FAHE FhaEe] A oo 4
37) bl B¥ste 12HE B @3N F 49 27, dee] A7) § oi v
249} w|sd A Holk MAE AX2 PCARXNE wFa 2ol 7pghA FEs}
A FF TEAMASF d¥= ez A d¥E wFIEH At FHHA
B3], @3 AAE 3 PC 13} 264 9o} 702 ZebAE /HAolHA dejrt v
zyzHAY 2 AL s FdAc Fo grez PCA whgiiol $Ashe ubd, 5

N-Yl

Ne AepAE AL BFzs) 7Vl EEshsic (Fig. 332,
SRR (Fig. 7 2 £206] TG Aol M2 2ol ol A4z g YA
24 29 WAE AHE AL 94 2o AR FAstddek Tehd, Y 224 A
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Fig. 4. Scatter diagrams from principal components analysis of Acer pictum and A.
cappadocicum var. sinicum. A. PC 1 vs PC 2(—indicated the Korean individuals of A.
pictum var. truncatum) B. PC 1 vs PC 3. (Taxon symbols are as follows: Acer
cappadocicum var. sinicum; , A. pictum China; W, A. pictum Japan; A, A. pictum
Korea; [ 1, A. okamotoanum, X, A. pictum var. truncatum; O.

FAt 2 F2AAD & F3" 2, & $ALE VA SPHE f35e] $An
237} 2708 ¥z oAt B, 12HF ¥ F3 NAEL gulnze
HFne el 2 {3y A 1 BAE o) da JEUY 53], 22
3 deMAE ARG 39 D2H AAEF FAE wE, mHlue
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WFn2, w2d FIANEC] A $AHNAL}. PCARAdA q7e) 124 AL
o] 7 Yuo) FUA Mol nal A o] FALMAME olsh Ak A% W
1

] ,45} A8 =3 A I:stﬂ/ﬂ“ 1074 A1, 2074 A, 5074 A 5 GRS 53l
= 154 of il Ak AEE -2 FA o] Aol WA 5 gdch. F, A
&7} Aolx E7F BAS o]dllste HM]“ o2 FAAe] gt

Kl
[

iuloll W3 A Lee(1973)7F AAF 124 £/ Fa A4 YAz 9o 2
gfet FA4e) v, odAQ ek dfe Aol £ o] "ol HEE A3t i)

‘l, RS GAZE HPE el Fxbe] Aoyt wlxd wid, 124E 572

ehAH A b ALY, Aol HA F Holrt Fxte] HolRr)h 15-2uje]n $anE

2= ol TR AU A7 L2 vls & 54e AFsky ik &9, Hsu

(1992)= 9o} 2z, oo Bek 9 A7), dvje] Arukg spAT 124 ¥

o5& AlE3} shqdrt.

B AT AE A7) AA}(Lee, 1973; Hsu, 1992) So] 43 A
HEEA S Sl SHRAE Azste Bk 4, 7B FEiEA Jephd
o] Ao g ST NE dF defe] BE YL A%
B yAE dle) Aol 2/EA Aol v], Aduj(dAN) o 7
el v 24, gteugs] Zho] FEld B wWelE nolxjqt &

£ B @A sk oA wolz A F7b A HE % T

. _1\'

A AAD Qe el ws) FALe 2ok gedez ems soz 7
o FF FEHYe BFL2AE AR o] BARA EAe) 270} Frleke
A7 Ee dlel AmE cha FolAe Agel Atk oy wve 94 A
cappadocicum complexol| A E FFE FA o082 HER olEslHA] o] 3z el
d4E 2 4 slel(van Gelderen, 1994), ZA7zto] Zelzls #4L 223 4oz A
Zgek. 54, A2 F T3 AT AR AAE gz sz, didg 558
Aot FHAGANN HAHH ANAE HFR kY FL AG deld YR
MAE FALRE TAFH AHEes AL wfg ool H, dEo T2 $5E9
AR WA= o] HHstsHA ol Aze] 7-970= ”B}Zl“ 74%g Holl sled F

Folut g F ] MASHE 28 o] Azto]l A w9 kA ZeAEe FAfol

124% 98z uw F2UEY AASE R Qo] 35742 ZekAwA oo A
A
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Fig. 5. Principal compoenents analysis of Acer pictum in Korea, Japan and China.
Taxon symbols are as follows:A. pictum China; M, A. pictum Japan; A, A. pictum
Korea; (1.

dck. =52 Mgt AUE, A7E doolA A AAE Fole HFn2HYe A
A7d BAHAR APHQA wEn2AY— Qo] Azte] Az FHo|HA Frlst Fa}o
U7k 07014 (F A8 Z7)7} g F) - BASIL ofS i) FRAez B
s FuldlA YAR 124 NAEL AAHee FF9 T24] Hol9} FAF W &
SRS San2se delsh 3o Helel o] YR AF dt (A=K o A
53 $Abste] @) 22yt A Hele) $18E BeFc)

¥ A7 A 2237} Aejdez EIE FoA 53, FFA 7|E9 (),
Fang, W. P.) ¢l 93 54 ZE(PE)E Buale w52, 324, ez Al
Ak F2 AWYAL olFE ) WS oYPT A= o AW AT wteh(person-
al observations). 124 $£HZL 33 W59 524 dB MEAA Rzt A
2 RYF sh}e EHFFoz HoME o tix Agdez Eiste] PCAAARE °F7te]
a0l & B ek (Fig. 5). 53], $4 124, B5u242) 3¢ (Fig. 39 A, B, C, D, E)
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EAz 9 PAR3} Y= AR AF °El—, Ho] (clinal variation) #&Akell E
g 5lt), Tanai(1983)9) 3AledF-of 2jsld ] 22y 3™z JdA (AW Oligocene)
Ao w9t §A 2 (T/0E Z2elx A, A. chiharae Huzioka et Nishida, A.
huziokae Tanai, A. rotundatum Huzioka, and A. shanwangense Tanai) E°| o]u] <
g 2o gkl Aol 4 Wo| AS ] A F7| o]l AejHog N2} L5ESA
& 7bsAel Eoh

DEUFE A T2 FAz QAEHE G A5, FA9 A7) A WE 1F
(Fig. 6)¢ 29 Akd FAo] 3F AFEE Fealdl, o] oz FAx7} shtel
Ao Bodsts b4AA EA4 (polygenic trait) 22 & 4= i) whebA, oleidt FAL
202 7 AV 2 HEE A A T3 T HF Ao g oEHRE €
gl gleh. 53], T d3TEE Xéalv& Fang(1932a, 1932b, 1939, 1966, 1979,
1981)e ©Fupy-<£e) BFE o) mek W §7, duie] 7], Ax 54 AHA ¥A
& Fo YA A ubg, A, o] mof, Fabel(de Jong, 1976), kel 5, 3
Haba A (Ogata 1967) & FAo R & o2 shats AT Aveh dAsA eher).

olu] AkEu}T/godEe] vlw AT (Chang, 1991) ¢} =4 (Chang, 1994; Park et
al, 1994) ol A vehdo] chizkE A o) g 4o 2o} ehwiakitAl o) Hatgtel o F
25 2ol (BAIA ol & Holtjety, F2 FAe] wo] HF7L Fakol '57‘\;]5]71‘4 3
o

=

L

—_

o Zod Fo nE AEY PL A A4 Fa Po| dsueld A o= ¥
4 AGE Yol AL T WAL S F2 Ader BE et HRE) 2

o $E% A% A4S AAE FRE ANAY Y] AF FodH FA5o 92
).

Zheb e, w2 Aebd e, AadEE ), gaer oo Age) A AEe] A
A dol AXNWA g7t LR okl webd, $2 F9 Moz A=S
2R AG AR, Faleh Ao, FHAY AR Abe] FEIE FoE, FLIE
RE FRo Rt 2]y $EE AdBAAe Exae For AdAdE EF
A )9} HES JGobEe] o2 Mol sk} Fog Hol o|F Hedte HWe F
o] pdew FEHT ol FARRE A9t viR FALZHS} 28] Af-ojrh. Van
Gelderen(1994)2 $AwgdEe Ao (Fxe dle] AHe| )7} 35-45mmel™ 2747}
dzte]Avt Mg wFREA vlx HGPoz el EAHSE A mono var.
okamotoanum (Nakai) de Jongo 2 Helsle A& Z]X]%b_ ol=t} (van Gelderen2]
onpe] e HEFUYF 1Yoe A AA) E AT FHAlE 27-44mm (AT
34.5mm) 24| 7|FEel] G Az W] %11:}% AN 2 AL Fasiad. F

oduf7} 35mm o|&tel AL 50%2A WEFLE AAH NAZE Huko]n o]sd %“Hﬂ
e NAE $EEANA Auke Ax g} 124 F Jd8 sHAe deirt 20-39mm, &3
AAE 15-3lmmEA] T3 WF9 AMAZ ATk vt F3d A Aol

o
=
o
=

ng_l‘
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Fig. 6. Frequency distribution of angle and length of wing from Chinese and Kore-
an samples of A. pictum. A. Angle of wing, B. Nutlet size

BolAlut & RAE §A et A2 ArF FsA 2 MAE ¢ 20% B3}
o A F-Ad-FE £AZ dole A wo|r} A% WHolE Holy olEF A
< chEF A PCAS F3EA A &5l (Fig. 5). @b, $Al 243 AX 7))
Ae Tdo 22T & AA% fAEM, gz dhksy B2y 1243 dREs ¢
Az 29} FARY WAl (A. mono var. mayrii) 7} 7%t} (Ogata, 1965).

718 &3A A YA Ay R4 ARgTHYe s B oAF BN x3s)
A gsteh. e, AAYAL TEA 4 EAAF (PCA, AR E 2 3ES
AR F FATE A AE FAFE Ao)lF Bd F Q) o)l viE Fo o
g olAE Hd A ¥AHo] FAFE ujsr|r o) EF, B AFHAE 29 e
EETE FHe Adte] FA)E sl WroeE, F9 HolE 83 woist
T BEFE Ate] 38§88 Faldlgd)

ol A AFol|olrtA] w9 WA X3l A asppadocicum complex?) A= &
27} FAolol A A4 E wEe IRAF (AT, RFugd, 124 2% x4
A AHe] 71531t} (van Gelderén, 1994; Fang, 1981). %§, w3124 A$ S35}
FRAZRE ZA ZeAs F¥) st 1249} o] 753}, 3 ER0]9e) ¥
A EAAA Fel] EEdE 124 F F 5% HEE HFI2 9] ALY doie £
Zke] B]7} 0.79) Fi7b-9HA o] 570 Azt JARFo] £go g el §o]
AFe] BFEI2 27 Flel] EXsE o JAYE ¢ AR $H YyY= FZER
F-o} ®ARA SHFA o] EX (Fang, 1981) 3 /A Y A Zelxs Ae
ow ozt AAA ety AP n2He} FIFEEAGY NFu2 e 271 P
£ 7HAE deh AR o] A FulelM Malar AR 3 HdAY, AEE (YR F
AGEE X3 AgelM 1229} A Abg ez AR}, ulehs, duje] Ex3 B2
AT AFEHE THES £ o BFN2HE A pidum] HE(ZL o}F) oz QA
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stk Zo] eldsht A v WA FEsh= A cappadocicum complex & FFol
TE3e AF HAE FACE ATE A2 A old I B Yk B AFoH &
Btz ok AAAH PAe] EAgle] AF Weld Hole $ALRAE Yo dF™
npel o] F E o wFHohE 240 Iz wolg Hndkste] 1242 o]y Helsod).

F32A A 718 HES 29 (Lee, 1980; Lee, 1996), %41 o] A 502
et 3 el g 244 "ol Qe AL ¥u2a [A mono var. ambiguum (Pax)
Rehder] 2 B3 gled] dReAT 1] dlo] 5-7712 Z2txw4] ol Ho| ge 744
Gt Dilg A dEAGET) o sl FU3L A8t gk wg, do] izl 770
2 AR d¥e] ye 37t8on duirl AL fyo g Mot AL A mono var.
horizontale Nakai (A1 24), dleo] #2] 3oz 5-97)2 ¢ ZelAy UL 3ol
dH ot mE] RFo WENAND 9 H T 7)Fe FEA} Q= oo He] gl=
WA (Lee, 1996) & A. mono var. sevatier Nakai ($3124]), deo] ZA =7 odH
o] F|A Yol dwo] w9 21 AL A. mono for. dissectum (Wesmael) Rehder, I
o] Al Z& A. mono for. rubripes (Nakai) T. Lee (HL124]), $A722x
Azt Az el T e Izt FBY A mono for. connivens (Wesmael)
Rehder (A 1124)) Fo] vt ©]F Ohashi(1993)o] 28 Wiz S A pictum
Thunb. ex Murray subsp. pictum for. ambiguum (Pax) H. Ohashiz, 91223 A,
pictum subsp. savatier (Pax) H. Ohashi®, 711238 A. picdtum subsp. dissectum
(Wesmael) H. Ohashi for. disseatum 2, AA 12 HE A. pictum subsp. dissectum
for. connivens (Nichols.) H. Ohashi® ztz} xe|slo] -8 2] Wo]x& o}& (subspe-
cies) &2 o}Fe] FF o2 Al

Fig. 60l 2&tH =3 g9 12219 duje] ztxel] ) vlTor] RS ofgrp
o] Z¥7} var. horizontale & for. connivens® A% AL & & 9o} wF, Ex3}9
718 NELEE 21 A7) & AL var. savatierE F-21 itk B3], 23U oA
E AR2HAY TR Gl FAbe] 3 Aelrt 35-40mmel NAE A mono var.
macropterum, =& 718 A. mono var. incurvatum, 7t 3L A. mono var. monos.
A3 o] olelqt Aol E wlwto g Foldt BHFo] AAE AL FHad £ 9

o},

71Ee telal peslo] BE Fo)o WEAE BY B FRIAS 5 HRAL
AEsbofol s} FA7EA T BRZAN] ojstw 2o TodET Zolst BRIL

B 224 wHeld ¥z A7t T, Ohashi(1993)9] Ajekxa) o 3w Yol
B2 JAE subsp. pictum, o] g NAE subsp. monoR QA= AL FTFYFe
ol g2 /HAlE Fo2 JdAHstE A (HEFR)E T eddsigy Azhsich
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Hyzae] A9 A8 FRe} = FHo] dFNAMT o A He] EAFT B of
HE oguzl o Falo "ol Wl AHEolth FHREe Ho| e MAe dE
Hokkaido ‘44 Kyushu® #AH &5 ¢ depds AR ET F2 EEdo
OBl Z2AHEL AJAE AL Ao WARE GuAEY ERTos Igtd
o}

g9, Ohahsi(1993)= d&2 MAF deo] ZAA ZetAA| owA 24 o] EAst=
WolA & A. pictum subsp. pictum for. ambiguum (Pax) Ohashig =A|Ast=d] &3],
Pax7} 4 ZEE FAo2 7|AE HolAE ofu|dc}. webr, -2 et A= o]edt
WHol A7} EAskA] ekol FulollA o] FHE HuzHz AM3te e AAS A oty
Azrgich £3], Fulol Bxsle A F "ol g2 NAE A pictum subsp. pictum
for. picdumo. = Bl dBe] 9glo] ZA ZAelAA] ¢kowr ®Heo] we for.
ambiguum= TF-E3sl= Ae]l gvh H, €d124E Hsu(1992)= A. mono subsp.
marmoratum (Nichols.) Kitam.(Hsux 22919 o|§& HHAE AMEstg ot 19719
o|m] Kitamuraz} AFHe] 31&) & A A3t 2}, Ohashis A. pictum subsp. pictum
o2 o)y Az|stgrt. w3, UdR BExse NAE FASER JA" FAALZH (A
pictum subsp. dissectum for. connivens), 71122 (A. pictum subsp. dissectum for.
dissectum), A. mono var. marmoratum Hara (Nicholson® A. pictum var.
marmoratum3} = o}2 F3¥9 NAES AAsIH, A. pidum subsp. dissectum for.
dissectum©. 2 *|2], Ohashi, 1993) ¢ 73-¢-= A. pictum subsp. dissectum® Z} FF 2
2 Astged ol Mul=Ee A F 4 Rl "ol WA, A AebAe F¥HE
ofF oz oIty 7tz o] obF W] FEgE WelAE EF FFSE ¥ Ohashi
(1993)2] Ao} thA] obFom SAAA B A vighAstA vt Az}
gta], 25 WHolAE A, pictum subsp. pictum®] F5o2 T Agste Aol A3}
AR AL FAoR B3 FFE0)7] "ol £ ATelre ol AYshA @2 F3
71E3E dE 2o wWolE: A7sr F A|EsAzt gl Ohashi(1993)= A
pictum complexS F2 11712 o}F o vyro] AHestgd+dl A. picdum subsp. pictum
7} A. pictum subsp. monodl| g HE3 3 AHeldr B35 979 AR olE S
thA] whEe] 12 BFol g P Wele i ol E o] EAFA st Urt

943724 (A. mono var. savatier) = Ohashi(1993)e] 2}sl® 7|FgHe] 2 72 &
o2 #FA=e] 9Ed ‘Yezo:Hakodate (Maxim. wilford)2 7|Al® sule] A
pictum subsp. monoo|® tHE-Eeo] FEL A picdtum subsp. savatier: (Pax) H.
OhashiZ B3 glr}. #A) 7|28 2 & ZA8IA| £&f Ohashizt A|ghet stdel] A=
B oAFoA o) HejstR| ekgkAgt o] g ARA| whd], Avfe} o] HFeurs FAS
2 ARAR BEFo 2 A pictum subsp. monodl EZ o2 AHslst= Aol HAHstiy
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S EAkig=

2 A= ven Gelederen(1994), Ohashi(1993)7} X538l o} (subspeces) 2] 71
Brbe WE (variety) & AH&3dch Eq, FullA 7] A2 (var. horizontale)
2] A= A. pictum var. monoZ |8 st}

AEHoE AHFPAE FAoE 123 /RIS oldldte A
ze] Mz Fulo] Hof B {F 5o ANAH YAo| Fol3}
B x&5& F4ch

Lo
2h2e odatd o

AR 22 PCAEAH 2% F23% 374 (structural relationship) 7} ¥lZ 4] )
2] %374 (Linnean hierachy) ¢} #glo] glejo} gl FAro] glA|vE, AAEFFo|
HIEA] EFAAE 7HAek ek olEde TR AYA £4& AEH R EFRAA

o o)

E 378t A5 o7o] uked®l Ao E3)3lct(Planchen, 1992). ojel4], &
e A¥AEA ] 237 EA] ERAASG AR/ Felol dvhe At AP £4
| AHEE s 594 AYYA, A2lA EXE FAHEY A 12 ¥
€-° Aelgtgdeh. &, Suede F2 Al FxIE W12, SRR F5-4
IE dAE, AT FxaE gFaad, :LEJ AFHo g RIste 12
og At & A7 ANE SHY A2} BREA MEe o3 2o

@ >~

.‘rz

off oZ
w 12

Key to the varieties of Acer pictum and A. cappadocicum complex in eastern
Asia

1. Green twigs and shoots; wing length/nutlet length ratio (0.3)0.4(0.5), wing
angle (100)150(180)°, wing length (18)21(25)mm; depth of first lobe/width of
firSt lobe (06)089(1_2)’ plants from western China. .............................................
.............................................................................. A alj)padoacum var. szmcum

1. Gray and gray-brown twigs and shoots; wing length/nutlet length ratio (0.40)
0.6(0.9), wing angle (20)100(160)°, wing length (10)16.5(30)mm; depth of first
lobe/width of first lobe(0.8)1.3(2.4) plants from northeastern and central
China, Korea and Japan.

2. Fissured trunk and smooth bark; nutlet length (4)3(12)mm, wing length/
nutlet length ratio (0.4)0.7(0.8); plants from northeastern and central China
and north and western Korea «-«--cooererreenrniiin Acer pictum var. truncatum

2. Smooth trunk or rough bark; nutlet length (9)12(17)mm, wing length/nutlet
length ratio (0.4)0.5(0.8); plants from China, Korea, and Japan
3. leaves densely pubescent or pubescent along the veim e,

................................................................................. Acer pictum var. pictum
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3. leaves glabrous ............................................................ Awr pictum var. mono

Taxonomic Treatments

Acer pictum Thunb. ex Murray var. pictum, Syst. Veg. ed. 14, 912, 1874.
(lectotype : UPS-THUNB24084, microfische!)

Acer pictum var. marmoratum Nichols., Gard. Chron. ser. 2, 16:375, 1881.

Acer pictum for. albomaculatum Dippel, Handb. Laubh. 2: 455, 1892.

Acer ambiguum Dippel, Hand. Laubh. 2:457, 1892.

Acer pictum var. embiguum Pax, in Engler, Bot. Jahrb. Syst. 16:401, 1892.

Acer pictum var. paxii Schwer., Gartenflora 42:458 , 1893.

Acer pictum var. horizontale Nakai, Bot. Mag. (Tokyo) 33:59, 1919.

Acer platanoides subsp. pictum Gams, in Hegi, Il. FI. Mittel-Eur. 5, 1:282, 1924.

Acer mono for. marmoratum (Nichls.) Rehder, J. Arnold Arbor. 19:81, 1938.

Acer mono for. albomaculatum (Dippel) Rehder, J. Arnold Arbor. 20:417, 1939.

Acer mono for. ambiguum (Pax) Rehder, J. Arnold Arbor. 20:416, 1939.

Acer mono var. ambiguum (Pax) Rehder, Man. Cult. Tr. Shr. ed. 2 570, 1940.

Acer truncatum var. paxii (Schwer.) E. Murray, Kalmia 1:41, 1969.

Acer mono subsp. aembiguum (Pax) Kitam. ex Kitam. and Murata, Coll. 1.
Woody Plant Jap. 1, 293 , 1971. nomen nudum, Acta Phyt. Geob. 25:41, 1972,

Korean name: Teor-go-ro-shoe (€32 4))

Distribution : Northern Honshu to Kyushu of Japan and southern Korea.

Representative specimens (all specimens are deposited at SNUA, otherwise in-
dicated). Korea Gyeong-sang-buk-do:Chang593, 0J020, Lee and Cha sn.
(SNUA35369) Gang-won-do:Chang3255, Chang468, Chang3255, Lee et al. (SNUA
35362), Jeol-la-nam-do:Chang2836, Lee et al. (SNUA35164), Lee et al. (SNUA35289),
Im et al. 37894. Gyong-gi-do: Lee and Cho 5440. Je-ju-do: Chang634

Japan Iwate:Changl427 Gunma:Changl719, Chang763, Chang697, Chang708,
Yamanashi: Changl381 Tochigi: Chang676 Mivagi: Chang994, Chang993, Chang978,
Hokkaido : Chang830, Chang810

Comments: As Ohashi (1993) indicates, the lectotype of Acer pictum has min-
ute hairs uniformly on the under surface of leaves and is treated as A. pictum
var. pictum. It occurs in southern Hokkaido to Kyushu of Japan and southern
Korea, although some individuals are occasionally found throughout Korea.
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Acer pictum Thunb. ex A. Murray var. mone (Maxim.) Maxim. ex Franch.
Nouv. Arch. Mus. Hist. Nat. 11.5:229, 1883. ‘

Acer mono Maxim., Bull. Cl. Phys.-Math. Acad. Imp. Sci. Saint.-P tersbourg
15:126, 1857. (isotype: K, Maximowicz s.n., not seen).

Acer laetum var. parviflorum Regel, Bull. Cl. Phys.-Math. Acad. Imp. Sci. Saint.
-P tersbourg 15:219, 1857.

Acer pictum var. typicum subvar. mono (Maxim.) Maxim., Bull. Acad. Imp. Sci.
Saint-Pétersbourg 26: 443, 1880.

Acer pictum var. savatieri Pax, Engler, Bot. Jahrb. 6:236, 1886. (p. maj. p.,
excel. specim. cit. Yezo:Hakodate (Maxim., Wilford), sensu Ohashi, not seen)

Acer pictum var. parviflorum (Regel) C. K. Schneid., Illustriertes Handbuch der
Laubholzkunde 2:225, 1907.

Acer hayatae var. glabra H. Lév. et Vaniot, Bull. Soc. Bot. France 53 : 590, 1906.

Acer okamotoanum Nakai, Bot. Mag. (Tokyo) 31:28, 1917. (lectotype: DB No.
02424, Okamoto s.n., Tl, seen as phytocopy)

Acer pictum var. rubripes Nakai, F. Mt. Paikutusan 50, 1918. (holotype:DB no.
01954, T. Nakai no 2192, TI, seen as photocopy)

Acer pictum var. horizontale Nakai, Bot. Mag. (Tokyo) 33:59, 1919. (holo-
type:DB no. 02073, T. Nakai no 7241, TI, seen as photocopy)

Acer mono var. acutissimum Nakai, Bot. Mag. (Tokyo) 45:127, 1931.

Acer mono var. horizontale (Nakai) Nakai, Jap. J. Bot. 18:613, 1942,

Acer mono var. glabrum (H. Lév. et Vaniot) Hara, Enum. Sp. Jap. 3:105, 1954.

Acer mono var. glabrum for. acutissimum (Nakai) Hara, Enum. Sp. Jap. 3:105,
1954.

Acer truncatum subsp. mono (Maxim.) E. Murray, Kalmia 1:7, 1969.

Acer cappadocicum subsp. mono (Maxim.) E. Murray, Kalmia 12:17, 1982.

Acer mono subsp. glabrum (H. Lév. et Vaniot) T. Z. Hsu, Guihaia 12:231, 1992.

Acer pictum subsp. savatier: (Pax) H. Ohashi, Jap. J. Bot. 68:321-322, 1993.

Acer pictum subsp. mono (Maxim.) H. Ohashi, Jap. J. Bot. 68:321, 1993.

Korean name: Go-ro-shoe-na-mu (22 24%)

Distribution : Central and Northern China, Korea and Japan.

Representative specimens:Korea Gyong-sang-buk-do:Chang093, Chang994,
Changl60, Chang20l, Lee s.n. (Aug. 27, 1976), Kim s.n. (Aug. 10, 1972), Lee s.n.
(July 27, 1961), Lee and Cho8428, Lee and Cho8428-1, Lee s.n. (Aug. 5, 1961), Lee
sn. (Oct. 1, 1982), DYChoi370, DYChoi368, DYChoi365, DYChoi364, DYChoi36l,
DYChoi359, DYChoi298, NA353, NA48, NA340, Lee sn. (Aug. 12-18/1986), Lee
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and Cho8491 Lee sz (SNUA35325), Gang-won-do:Lee and Kim sz
(SBUA35368), NA159, Chang2021, SM021, Jeol-la-nam-do:Lee s.z. (SNUA35288),
Lee s.n. (SNUA35151), Chang643, Jeol-la-buk-do:Lee s.n. (SNUA35366), Gyong-gi-
do:Lee et al. (SNUA35139), Lee s.n. (SNUA35147), Lee et al. (SNUA35282), Lee
and Shin sz, (SNUA35292), Han et al. (SNUA35290)

Japan Hokkaido:Chang800, Chang836, Chang847, Chang842, Chang?782,
Chang823, Chang8ll, Chang815, Kyoto:Changl050, aomori: Chang912, Chang915,
Yamanashi: Chang1385, Kyushu:Changl188

China Anhui: W.C. Cheng5309 (PE), Gansu:PE333766, PE273243, PE649810,
Shanxi: PE355114, Shandong : PE871906, PE869186, Henan : PE813832

Comments : Acer okamotoanum Nakai on Ulleung-do Island was believed to be
distinctive among members of A. pictum complex in large wing and nutlet, but
this taxon was more contiguous to Japanese and Korean individuals of A.
picdtum var. mono. Its morphological variation overlaps with either taxon.

Acer pictum Thunb. ex A. Murray var. fruncatum (Bunge) C. S. Chang, comb.
nov. ’

Acer trucatum Bunge, Mem. Acad. Imp. Sci. Saint-Pétersbourg, Sér. 6, Sci.
Math., Seconde Pt. Sci. Nat. 2:84, 1835. (holotype: Bunge s.z. LE, not seen, iso-
type : Bunge s.z. K, P, not seen)

Acer lgetum var. truncatum (Bunge) Regel, Bull. Acad. Imp. Sci. Saint-
Pétersbourg 15:217, 1857.

Acer lobelii subsp. truncatum (Bunge) Wesm., Bull. Soc. Roy. Bot. Belgique 19:
56, 1890.

Acer lobelii var. platanoides Miyabe, Bot. Mag. (Tokyo) 4:346, 1895.

Acer truncatum var. nudum for. typicuum Schwer. in Mitt. Deutsch. Dendr.
Ges 5:81, 1896. ‘ '

Acer platanoides subsp. truncatum Gams, in Hegi, 1. Fl. Mittel-Eur. 5, 1:282,
1924. .

Acer truncatum var. platanoides (Miyabe) Nakai, Journ. J. Bot. 18:613, 1942.

Acer lobulatum Nakai, Journ. J. Bot. 18:608, 1942,

Acer lobulatum var. rubripes Nakai Journ. J. Bot. 18:609, 1942.

Acer cappadocicum subsp. truncatum (Bunge) E. Murray, Kalmia 8:5, 1977.

Korean name: Man-ju-go-ro-shoe (9531 .22])
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Distribution : Northeastern China to central Korea.

Representative specimens:Korea Gyeong-gi-do:Lee and Im 2048, Lee sn.
(SNUA35220), Lee et al. (SNUA35364), Lee et al. (SNUA35280), Yinger et al. 2407,
Yinger et al 2750, Yinger et al. 2795; Jeol-la-nam-do: Lee et al. (SNUA35144), Lee
s.n. (351497); Chung-cheong-buk-do: Lee s.z; Chung-cheong-nam-do: Yinger 2570;
Gang-won-do : Chang473, Chang477-1, Lee et al. sn. (SNUA36240), Lee s.uz.
(SNUA36241)

China Liaoning:PE293858, No collector, szn. (PE), Shanxi:PE350359,
Shandong : PE31889, C.Y. Hsia03097 (PE), Chiao2440 (PE), Hebei:PE46302, Un-
known collector (Aug. 19, 1951, PE), Beijing : Chang3888 (cultivated), Chang3887
(cultivated).

Comments: The entities that comprise Acer pictum var. truncatum exhibit
widely overlapping ranges in all morphological attributes with A. pictum var.
pictum and var. momo. Although northeastern individuals of A. pictum var.
truncatum maintain a certain degree of the bark characteristics, this taxon is
not considered to be sufficiently different from Chinese and Korean individuals
of A. pictum var. mono to warrant the designation of the rank of species due to
the presence of intermediate forms in Korea.
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Ackerly, D. D. and M. J. Donoghue 1998. Leaf size, sapling allometry, and Cor-
ners rules; Phylogeny and correlated evolution in maples (Acer). The
American Naturalist 152:767-791.

Chang, C. S. 1991. A morphometric analyses of genus Acer L., section Palmata
Pax, series Palmata. Kor. ]J. Plant Taxonomy 21 :165-186.
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. 1966. Revisio Taxorum Aceracearum Sinicarum. Acta. Phytotax. Sin.
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Kitamura, S. and G. Murata 1984. Colored Illustrations of Woody Plants of
Japan. vol. 1. Osaka: Horikusha Pub. Co. (in Japanese).
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ation, Taipei, Taiwan. Pp. 196-224.
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Appendix. Origin and accession number for specimens utilized for morphological anal-
ysis. All voucher specimens are deposited at Seoul National University, The Arbore-
tum (SNUA) or as otherwise indicated.

A. cappadocicum var. sinicum
China: PE0584253, PE343934, PE581408, PE343953, PE343926, PE672325, PE553093,
PE1138909

A. pictum var. pictum and var. mono

China: W.C. Cheng5309 (PE), PE333766, PE273243, PE649810, PE355114, PES871906,
PE869186, PE813832

Japan :Chang912, Chang915, Changl385, Changl381l, Chang763, Chang8l5 Chang8l1,
Changl188, Chang994, Chang763, Chang815, Chang995, Chang911, Chang997

Korea:BS049, SMO021, Chang593, Chang473, Chang264, Chang477-1, Chang2868,
Chang2606, Lee and Cho 5759, Lee s.z. (Aug. 8, 1979), Lee s.z. (July 26, 1974), Choi et al
. (May 22, 1982), Lee and Cho 5442, Lee s.z. (Sept. 5, 1982), Lee ef al sz (Aug. 6, 1982),
Kim et al. (July 5, 1982), Lee s.n. (Aug. 10, 1976), Lee sz (Aug. 1, 1974), Lee s.zn. (Aug.
3, 1952), Lee s.n. (June 29, 1984), Lee s.n. (July 31, 1967), Lee sz (Aug. 22, 1969), Lee et
al. sn. (Aug. 5, 1982), Lee s.n. (Sept. 28, 1974), Lee et al. s.n. (Aug. 6, 1982), Lee et al. s.
n. (Aug. 3, 1982), Lee sz (July 28, 1974), Lee sz (June 10, 1972), Lee and Cho sx. (May
19, 1965), Lee s.n. (June 15, 1958), Chang 271, Chang077, Chang3061, Lee sx. (Aug. ?,
1953), Lee s.n. (July 23, 1981), Lee sn. (Sept. ?, 1957), Lee and Kim sx. (July 24, 1981),
Lee et al. s.n. (July 14, 1963), Um s.z. (July 5, 1982), Lee sz (?, 1977), Lee and Cho s.x.
(Aug. 20, 1952), Im et al 37894, Chang202l, Lee s.n. (Sept ?, 1958), Lee and Han s.z.
(Sept. 12, 1959), Lee et al. sn. (Aug. 9, 1983), Logan 170, Logan 188, Lee sz (July 4,
1982), SNUA36243, Lee s.n. (Aug. 2, 1979), Yinger et al 2074, Yinger et al 2750, Yinger
et al. 2407, Yinger et al. 2708, Yinger ef al. 2577, Yinger et al 2325, Yinger et al. 2570.
Chang3893, Chang3894, Chang3895, Chang3896

A. pictum var. mono (=A. okamotoanum)

Korea: Chang093, Chang994, Changl60, Chang20l, Lee sz (Aug. 27, 1976), Kim s.z.
(Aug. 10, 1972), Lee s.n. (July 27, 1961), Lee and Cho8428, Lee and Cho8428-1, Lee s.z.
(Aug. 5, 1961), Lee sn. (Oct. 1, 1982), DYChoi370, DYChoi368, DYChoi365, DYChoi364,
DYChoi361, DYChoi359, DYChoi298, NA353, NA48, NA340, Lee sn. (Aug. 12-18/1986),
Lee and Cho8491

A. pictum var. truncatum
China: PE293858, No collector, szn. (PE), PE350359, PE31889, C.Y. Hsia03097 (PE),
Chiao2440 (PE), PE46302, Unknown collector (Aug. 19,1951, PE), Chang3888, Chang3887
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Reconsideration of Acer pictum complex in Korea

Chang, Chin-Sung*
The Arboretum and Dept. of Forest Resources, Agriculture and
Life Sciences, Seoul National University, Suwon, 441-744, Korea

Abstract

Acer pictum complex (A. pictum Thunb. ex Murray with varieties, A. okamotoanum
Nakai, A. truncatum Bunge) in eastern Asia causes frequent difficulty in identification.
One hundred twenty five specimens from A. pictum complex of China, Korea and
Japan and A. cappadocicum var. sinicum of China were compared to investigate pat-
terns of intra- and interspecific variation and to evaluate a recognition of several spe-
cies as well as many varieties using 22 characters for morphometric analysis. The
first three PCA accounted for 59% of the total variance. No strong discontinuities ex-
isted among taxa with respect to fruit and leaf characters. Much overlap among all
taxa occurred the central region of the scatter diagram. Many characters appeared to
show some clinal variation with changes from east of China to Japan through Korea.
This was true not only when all species as considered as a single taxon, but when
characters of individual taxa were compared with geography. As one considers a path
from the western part of the ranges to areas to the east, the leaves become larger in
most respects and become increasingly many lobed (five to seven or nine). In general,
there was a tendency toward larger nutlet with smaller wing in the area toward
northeast of China (=A. fruncatum), while in the east of ranges (Island Ullung-do),
plants were larger with respect to characters of fruit and leaves (=A. okamotoanum).
The morphological differentiation between A. okamotoanum and Japanese and Korean
individuals of A. pictum was not considered sufficient to warrant recognition of either
specific or varietal status and should be treated as conspecific under A. pictum var.
mono. Since the lectotype of Acer pictum had minute hairs uniformly on the under
surface of leaves(A. pictum var. pictum), the glabrous type of A. pictum was called A.
pictum var. mono as Ohahsi suggested. The univaraite analysis (the mean and maximum/
minium of nutlet size and wing/nutlet length ratio) indicated geographical
differentiation of northeastern populations, A. truncatum, was distinctive, but Korean
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individuals of A. trumcatum showed an affinity between Chinese individuals of A.
truncatum and Korean individuals of A. pictum var. mono. The current results, together
with qualitative character, trunk features, justify subspecific status for this taxon.
The previous varieties of A. mono in Korea were indistinguishable from typical form
of A. pictum var. mono on the basis of the wing angle and nutlet size, rejecting con-
tinued recognition of these taxa as distinctive varieties. Therefore, it is recommended
that only one polymorphic species of A. pictum be recognized in addition to three va-
rieties.

Key words: Acer pictum, Acer truncatum, Acer okamotoanum, morphological variation,
clinal variation
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