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A Taxonomic Reconsideration of Fraxinus chiisanensis
(Oleaceae) in Korea'*
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S Ev(F. chiisanensis Nakai)?] #5314 AAE 79387 &l Fle] A= 41E(H ZF49

5, BV, EEAGUSY, BT 24502 wdEe 55, A8 F. platypoda Oliv. 9
Je] 2 flavonoids#4]-& A A el EEvVFE 47 QA FIER)N dein] ¥do) gl F
k3ol Ex13l9, #¥F(naked bud)& 714 A7 PAA(ERURA ) o)A BF(scaled bud)
7R & o2 3@ Flo] FEEUC, ¥, flavonoidsi Bl A= - 3fEe) 4] flavonolset C-
glycosylfiavone, flavanone A#-o] &3 WA(EFAITY) EE5rtFAdEs 3552 flavonoids
o] 9]¢} flavonesd F-o] HA(FEEUF Y=o Fag £9 BAL v, uepy EEvuie A8
WA, g {4t SRR AFEX4AL, Hebd e x4, WAl B Hebd R e 3tete] Exste ¢
g v} BaFo e 7129 EduFel EFuhtse e mAtgelzls FAuHclE EfFow A
st o] etdsict. 53], g Bl & FEHYFv EvlFiEM(subgen. Fraxinus) 5
vl EHi(sect. Melioides)ol 43tx% F33 d&e] FEWUSTES F. platypoda Oliv.& <lo}
(scaled bud)& 71xi™ A7) o7} bz Wi en st oz BT 3o] galxe] &
V5o THRAY d 288 BoldiSd x5 d(section)®] 4 Fo] EEHF
o b7k Aoq Az,

T oo
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ABSTRACT

This study was conducted to clarify the taxonomic implications of F. chiisanensis Nakai based on
morphology and flavonoids of four taxa of Fraxinus [F. chiisanensis Nakai, F. mandshurica Rupr., F.
chinensts Roxb. var. rhynchophylla (Hance) Hemsl. and F. sieboldiana Blume] in Korea with one species
of China and Japan (F. platypoda Oliv.). Morphologically F. chiisanensis was clearly distinguished from
other taxa due to the presence of panicle from leafless lateral bud of previous year, apetalous flower,
persistent calyx, and brownish naked bud. A survey of the foliar flavonoids of five species showed two
distinctive chemical types. Unique flavones with flavonols, C-glycosylfiavone and flavanone were
detected in F. chiisanensis (chiisanensis type), while only flavonols, C-glycosylflavone, and flavanone
were present in other four taxa (chinensis type). This study showed that F. chiisanensis was not a
hybrid between F. mandshurica and F. chinensis var. rhynchophylia, but an endemic taxon distributed
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in southwestern Korea, Morphologically F. chiisanensis should be included into subgen. Fraxinus, sect.
Melioides according to Chang and Qiu's classification. F. platypoda. a taxon of sect. Melioides in China
and Japan, was different from F. chiisanensis with respect of scaled bud, decurrent wing of samara and
the lack of flavones (chinensis type). Since four American taxa of sect. Melioides contained flavones
(chitsanensis type), they are more closely related with F. chiisanensis chemically.

Key words : subgen. Fraxinus, sect. Melioides, F. chiisanensis, flavonoids, an endemic species.
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EFAVFS(Fraxinus L)< AAAAcR ¢
T0/80] F& BHl7A| o, 53] FolAlo} 4 Kw &
FAlo g2 RExse(Willis, 1985), Boleiss
A F7] wieby|HE], ofAlotellA= Al |37
%7] Miocenet-¢ 314 71& o2 w wsci(Miller,
1955; Tanai, 1972). F-5-olAlolollA]= 2476 18]
Faoll X be], Aol 6HE 18HE, ol 28, &
2| Yetelle EUT(F. mandshurica Rupr.), &
FENHF. chinensis Roxb. var. rhynchophylla
(Hance) Hemsl.], EE&viv5(F.
Nakai), #&FdV(F. sieboldiana Blume),
EFHEFHAIVT(F. sieboldiana var. anguslata
Blume), A& E&FHAVIT(F. sieboldiana var.
trijuga Nakai), W3] 8FdUY3(F. quadrijuga
Nakai) 5 3% 3##Ec] ¥ usich(e] 3=, 1980).
Alielol-& A &3} 2l Alote) f-&] oAl = 1908, v
o= 16fe] X3l Fo| & olAcle}l {¥/5
vl 2 ofE-¥cl(Chang and Qiu, 1992; Ohwi, 1965;
Li %, 1978; Czerepanov, 1995; Elias, 1987).

AT Rl g S 3= Nakaizl A
FHEFEE, EEWE, W EFT
5 AFH WEFAIN(F. rhynchophylla var.
glabrescens Nakai) 52 WE8& 7]t} (o] 3}
B, 1966). zevh, AlFHEFAGTo W3 E
FAE, FHEFHUFAAM AolE el
249 zr|e) BofF 2 do] EA o3& Az
o] Wolr} 413t FA & o)F Nakaike(1972)°l 2
3 A EFHUTY ooz Helgglew, WUE
FauvtF-o A v (nomen nudum)SZ LR
HAdci(e] A8, 1966). ¥, EE-WYF+= Nakai
(19297} A=j4t whopB-ollA AFH FES FA
o2 7lAstd ed Ao steto] ol gla g
7157 A =R el Fraxinasterfi
Dipetalaeiifi(sensu Lingelshime, 1920)2 7] |
stodch, zelvh, o) 714 8 Ay o

chitsanensis

& YAl Dipetalaciithi 2 A8l slgedH E3)
# oA Fale §-U% F4 F. dipetalae’t
] 39 (petaD) & 712l EA o] EEvIVFollA
g == ¢reol Nakai® ¥-HFAeldl @& 2 fo]
gjth. o} F Nakai(1938)+= A7 2 A9de) Aole}
Zo] EEvvFuce} v Ax g2 YR EF
A (F. chiisanensis var. stenophylla Nakai)
F EEAVTY WEos AAstA 94 3
71 5 XA dg sA7F gl olFy
(1966)1 &8 EE# -2 o] (synonym) 22
A = Ak, o] F EFaFHlo] g EAH &
A (o] Abef el ub2z}, 1982a), I}EEF d7(olA)
g} wh2xl, 1982b) $-o] UHot Fu ApAAE
& 9F2 son, &3 EEvvied oig A
Aol o) G AFAEY AARFo R Qs B
FHF Rl i3 R FRRAE ot #lE)
o m &3},

&Y= Nakai®] A% 71401929 2
7FeAdel sl A3 Aol gl et A el & (1959)
< 43 Ao EAE S8l v T 2544
9] zAbd wghEel EFH Sl 7 Alsle
o] & o] AE(1980)& =t mAH-E Fa A= &
3l EEHVRE e stedch. 44 5(1988)2 £
Wb 272 Well el HEol o] Hefya
2 FHES: FAYEE e EECVS E0d T
¥ AR vastdy wges A3 ubd, EEH
W55 v o8 YR 3 o] £ o §
B2 el W DNA Wolo] gt A+ S &,
1992)8 &3 5+ F #Aol7t L& HUstArt.
o= oy, B0V, EFduSe o
3t rDNA repeat#4 (&% 5, 199904 = &
EvvFoL O $E Y S FAskg, 2
nlof| A& Pl FEFAIH(F. americana L.)S} %
L EFAVF(F. pennsylvanica Marsh.)2] 7%
2 FE o] FEEE Tl AdnztE F.
biltmoreana Beadle.”} B33 3 ¢l e vH(Miller,
1955), ZWellAle EE5vvTo EuuR, BF
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ko] Aol Ao djg 2ol ¥A B
zpolE Holm gl

ALsA o2 flavonoidse A& FE9 o] &
ol A ARE B3 BFTE dAsa o5
31 9 o FAAE Bil=d F88 27 He
722 2282 glvHGomall and Bohm, 1978).
Exg U349 flavonoidsd*+(Harborne, 1980)
oA+ FE rutin, quercetin, kaempferol$s-2}
flavonols®} luteolin, apigenin 52| flavones %
2744 o)l B xstE How ®yEech, wala,
U Fofl ¥t flavonoidse] 3ol sl FAlsla o]
£ 23 73] g FAE sl g,

wabA], B oA Chang and Qiu(1992)2]
FFAAE FALE g4 FFAUTRY 317
g golg] 3zl flavonoidsAE #4& E8 &
EvuFe BF3H AAE FElaa o,

Nz ¥ 4

1. AiE2s%

Tl 2} E(EFAHVUE, BEEWVY, &
WU, dEFa35)S didez 1999d-2000
9] 297 ALY E "ia, A AA4, AAE
= FEA ek, 2HBE wlFEA A, A
o4k, Az WAaE g Rel4r, 283 AE
3w sdAEEEg Y& £E3UE4) %
A Al JEFFAFHANA AR ANAE A
At o g2g e FdAFAENT 254
EEB(SNUA) 2@sigon o ¢ B3t
(SNUA)Y £%8 B2 % ol zAslgy). &
Well ApA331A e 23, &9 F. platypodat
BAANEATL FEH(PE), $4Ugy e
HEEIHTDANA et TRE FAMe ),

2. Hey ®3

7k Fo stAe} A oA A7 A 2L A
7hR el 2Rl oigt $1x 8] zolel FHue
5, stete] f-Fol s zAbslgdcl, s ¢
2l fetog farsiel o sy e} et fF=
33tal o] 4 (Olympus SZH-ILLB)e 2 #3s}lg]
o}, 7)Aol A}&% £oJ& Jones and Luchsinger
(1987)5 u}stcl,

3. Flavonoids ¥4
Flavonoids A& ¥4 9 Mabry 5(1970),

Markham(1982), Chang(1997)& wicl, 2+ £
103744 o]AF, FHFold e AYES] S A
Astgdch, AHR Y2 methanol® flavonoids & 5=
Z3le] 7k, F Hol & Haldlgeh, AEE F5
A7l % Whatman 3MM paper chromatorgraphy
(36 X54 cm)E o}-8-3te] A, FelslAct, oluf A}
4% 12 #vl& tertiary-butonol : glacial acetic
acid : water(3:1:1, v/v), 23 &+ glacial
acetic acid : water(15 : 85, v/v)E AH&sigdct. 23
A7} =l paper chromatography+ ¢2iujolE o] &
UV kel flavonoidsid #2] $1x& 3telslgic.
A7) e wrEsle 7 AR HxE
F d¥9E FAF ARS8 2H, AR
H AA8-& 77k 3% F, co-chromatographyt
HE ALR-Eed F3F AR FdA4S i),
8 A AAE A R-E UV-Visible spectroscopy
2 FEE M F, M REEE B8 9F
(sugars) ¥ aglyconeol| 4] #=2]41%1 3 aglycone}
glycoside®] %% 747} UV-spectroscopy® ¥
o, AAsgt. #2319 glycosides¥ pyridine$
)5 A}-8-5}e] AN F, panisiding-o-& B
dejdl g ) 93F AES co-chromatography
E A AR-& #Aste ch(Pridham, 1956).

d 3

1. HEel H3

XA 4 54, 3r)TRe FoHR
#)e YAoiM Falg 2ol & e}, =, 3
Ao 7S HEFUVEY EFUYTE dR
A Y3t FA e T2 Yo] }-& Fo A",
Evu el EErUFE AdAA Qo] 7]
Aol Afstaiet,

7] FREF) ol EEdYTe EFEUE
o] flA g oA Ete} ghg mRolqE B
Hol A8l whd, HFFAUF= v A9 3
A g, SvFe A Yol glowiAd o
Azlel £¥ 2FA o] ¢id. EEHY
e geEst ddeln A o H(sepal)el
e Aty e g ZepAe vk, EFHVEE
derizlsl AAdelw k3 dwe]l Y5
2 53 Ae)HE RAFc),

Zole] B4 ¥y E5vuUFe 249 o}
(naked bud)el™ A4E7]17} YAsHe vk, o} &
Al 22 dlol(scaled bud)E 3 EFH T A4
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Figure 1. Floral structures and terminal buds of four taxa of Fraxinus in Korea.
(1. F. mandshurica, 2. F. chiisanensis, 3. F. chinensis var. rhynchophylla;
4. F. sieboldiana, A. hermaphrodite flower; B. staminate flower; C. bud)
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BT (Fraxinus chiisanensis)®l S BH0) HE

Table 1. Morphological differences among four taxa of Fraxinus.

F. chinensis var.

Characters F. chiisanensis F. mandshunca rhynchophylla F. sieboldiana
Corolla existence absent absent absent present
Calyx existence  present absent present present

lateral leafless bud
of previous year

Position of

inflorescence previous year

Trichome on bud serrated brown

lateral leafless bud of

brown pubescent on

terminal or lateral buds
of this year

terminal or lateral buds
of this year

vellow pubescent on absent or white papilliate

peltate scale margin scale margin or surface
Color of bud brown black grayish brown dark gray or black
scaled with outer two losed scale (onl
Type of bud naked closed scale (2 pairs)  bud scales are ¢ ‘1‘:;3 scale lonly one
spreading at tip pa
AL 349l 149 ofglo] $hAE] RE ®mefol, 3-O-glucoside, 5-methoxykaempferol 3-O-
EZgige] A = 49 ofd F uix|e o}&  glucoside) 59 374 flavonolsid ¥o] =ik
g o] wbe e WojR o FuivlRe AF¢ e (Table 2), &3] = EFdVT(F. chinensis var,
K] rhynchophylla) 1 &= apigenin 7-O-glucoside,

o] F 4o g ¥ olgle] ¢hAs] wEgF 9le] 7
ZEo] 9&s] P2 (Figure 1, Table 1).

N

2. Flavonoids M

ZFgUEEAl= F2 rutin, quercetin,
kaempferol <] flavonolsAd ¥ luteolin, apigenin
59] flavonesAd #0] £ X3 7o B4
(Harborne, 1980), ¥ Ad A3 &5 -H1EE2
%2 =4 flavones®}t flavonols, flavanone, C-
glycosylflavone& 374 7HAl+ BHFH(EEAYV
#3)3 flavonols, flavanone, C-glycosylflavone
W R ERT(EFUUF-Y)E FEEdn.
o] Z Az}l EEWUFIE, FANE EFHY
F, dEFAUE, 5oL S8k,

&al® 1774 flavonoidsAd & 2 C-glycosyl-
favoneq! rhammovitexin® flavanonedl naringenin
7-O-glucoside 52 4F A FEAH o E #UAdH
o, EFHUFAME FE quercetin 3-O-
glycosides, kaempferol 3-O-glycosides (quercetin
3-O-glucoside,  quercetin  3-O-galactoside,
kaempferol 3-O-glucoside, kaempferol 3-O-
rhamnoglucoside, 5-methoxykaempferol 3-O-
glucoside) 5 5719 flavonolsAd ¥-0}, & &5 -
A% Ad A quercetin 3-O-glycosides, kaempferol
3-O-glycosides(quercetin 3-O-glucoside, kaempferol

apigenin 7-O-rutinoside $¢} flavonesA] #-o] &
Apste Ao2 Ru® ukdd(Harborne, 1980), ¥
Aol e Ul EFH 54 flavonesAd ¥
o] #IEA] ot F£F FAMAE A #4814
$2] At wimstza g, EdUFeAE
quercetin 3-O-rhamnoglucoside, quercetin 3-O-
glucoside, quercetin 3-O-arabinoside, kaempferol
3-O-galactoside, kaempferol 3-O-glucoside &
9] 570 flavonolsAd ¥-0] #lEon EE-V5
Jdlx1+= quercetin  3-O-rhamnoglucoside £
flavonols$}t 37| luteolin 7-O-rhamnoglucoside,
luteolin 7-O-glucoside, apigenin 7-O-rhamnog -
lucoside, apigenin 7-O-glucoside, apigenin 7-O-
glycoside(sugar unknown), apigenin <] flavones
A o] sal=lgici(Table 2). &3 Melioidests 2
v ZEFA G (F. americana)dlA& flavonols
(quercetin  3-O-rhamnoglucoside)$t  flavones
(luteolin 7-O-glucoside, luteolin 7-O-rutinoside,
apigenin 7-O-glucoside/rutinoside) A1 ¥o°] X7
% =dl(Harborne, 1980), ¥ A A7 & . Fv|
Aol BE3}= Melioidesti®) 4&)4 = flavonols
+ flavonesid#¢] A FA|sle EEWIF9}
dxge Faslget, B Ay Fad GE5F
+ & glucose, rhamnosedto] #al= g},
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Table 2. Distribution of flavonoids in four species in Korea with F. platypoda in China and Japan.

grl:;g';e %;%ggﬁyl Flavonol groupx Flavanone*
Species luteolin apigenin quercetin kaempferol naringenin
1 2 3 4 5 6 7 8§ 9 1011 12 13 14 15 16 17
subgen. Ornus
sect. Ornus
F. sieboldiana x X X X X
sect. Ornaster
F. e x x x X XX x
subgen, Fraxinus
sect. Sciadanthus
sect. Melioides
F. platypoda X x X X XX X
F. chiisanensis x X X X XX X x X
sect. Fraxinus
F. mandshurica x x X x %X X x

t flavone : 1, luteolin 7-Q-rhamnoglucoside ; 2,

apigenin 7-O-rhamnoglucoside ;
¥ C-glycosylflavone : 7. rhamnosylvitexin
# flavonol : 8, quercetin 3-O-glucoside ;

luteolin 7-O-glucoside ; 3,
5, apigenin 7-O-glucoside ; 6, apigenin aglycone

9, quercetin 3-O-rhamnoglucoside ;

luteolin 7-O-glycoside(unknown) ; 4,

10, quercetion 3-O-galactoside ; 11,

quercetion 3-O-arabinoside ; 12, kaempferol 3-O-galactoside(?) ; 13, kaempferol 3-O-glycoside ; 14, kaempferol 3-O
-glucoside(?) ; 15, kaempferol 3-O-rhamnoglucoside ; 16, 5-methoxykaempferol 3-O-glucoside(?)

* flavanone ; 17. naringenin 7-O-glucoside(?)

LA "¢

1. BE0LHRe] MREs AX

EFUUTRe $H5e T2 349 9ol 29
e, ¥ Y& 7|F22 Frl. Chang and Qiu
(1992)%= A7F A 7EA ] A SRR
B (subgen. Ornus)¥ AR oA QA3 B}
e (subgen. Fravinus)s A48ty BT
TR Zdol sl A EFe T Hi(sect. Ornus
3 2ol Y= EFAUF#5(sect. Ornaster) &
QA g uk, EvjFERE g 97 sl
i A2 =77}t A8 Sciadanthus®i, ¥ LN
7F 93 o) ol & EEwlV-H(sect. Melivides),
utie] gle BV FHi(sect. Fraxinus) % 3
A Ag AdAstgch. e 712 S R
o] AL AFate] #A diabe] HE A
Este 39 uested BFES 1A% Aot 2
t}. Rehder(1940)= sHA7F Al 71A] el A A A st
E3d T i(sect. Ornus)st A=A A3}

A el

= Evlyifi(sect. Fraxinaster)E yan, ¥
A8 Sciadanthusiafli, &Eviv-5-SE#h(subsect.
Melioides), v} Eifiii(subsect. Bumelioides)
2 7§39, 39 Lingelsheim(1920)3 Miller
(1955) =3 EFUAUYFEB-E 37} A7ER] A
A A ste FFAGHFEHY AR A A= F
b2 F 2AE)E WA EFAgSE
o 3 EFUIF @ (subsect. Ewornus)® EF
# - fi(subsect. Ornaster)g, EviviFaidl
24+e] B8 7lA e Dipetalacfiflizt go) ¢
AAYE =z ¥ 471 4L Paucifloraciifii, 4
Wol A =Aq Ayt DA dele
Sciadanthusiifn, dgel SNHH =HA g&
Melioidesiifi, 2930 dv YV TEHS A
Aateict, ol ¥ DipelalaciBfii-& Bv]2| o dlqt,
PaucifloraeEfi-e F - @7l Aot EE3l=
FRHTLZ F3F ofAotdl EEI= WS FA
© 2 § Rehder(1940)2} Chang and Qiu(1992)<]
A EHole EFEA gel, HHE} S BF
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T2 Aol oz ge] Qe

Gl ¥xabe $FAVNES 3 olawFHA

HAgFAtTE AGY FFAGF, EFUGF,
FEUTE BF %4 $F0E, 9 BF
Yal ) P29 34 F A4 YA Y

FE Yo, diE do 9 "He {57, &
do =)ol )& Ao F 7k welet ¥A A
A7re] Wolz} Alsle BEutFo] gk Pt
29| AAg} qA]e] o] FxA] Kahrt., 53
el EviviE M AdA]d 2
o, £=3o] |15 g3l W] F Fo] P4 X E
gl A HolA dfxE Evviz A HUAGE
L 5, 1988).

2 A3 As B VSR S o] Al
Azt fo] &ale HMT e 5L EsiA
BodFgic, BT} AEFHTE A7t
A 7yA A A A= 2 Chang and Qiu(1992)<}
EFAAZ v B4V (subgen. Ornus)
o g=HY 419 2dE A& HEFHAVTE
HEF A Fi(sect. Ornus)ol, 3971 gle &
FaAUF= EFAGFHi(sect. Ornaster)l] %
o}, EEdUFel EvvFe A AR oA
ZAQ3le g S S EiM(subgen, Fraxinus)dl
E3E FA st 5% 25 =] HEF &4

B = oV Ei(sect. Bulemioides)ol, ¥4 3}
9} £ 2% slgo] Eajsle EEvVITE £F
o} 2" (Melioides®h) 2] A& vrehieo] 34 4
fio] =% zzh o & il &3l RoE FHqls)
gt

Flavonoidsid ¥ B8 % u] F. chiisanensis
v o 3F8 FEAHoE2 C-glycosylfavonesd!
rhamnovitexin®} flavanonel naringenin 7-O-
glucoside} flavonols& 7FAv} luteolin 7-O-
rhammnoglucoside, luteolin 7-O-glucoside, apigenin
7-O-thamnoglucoside, apigenin 7-O-glucoside
9] flavones’t &3 o1& A F3 Folo] +
5o A2 A glsid. € A7 29
flavonoidsAd ¥-2] 2|9 A woelel A el ¢l
Qdt},

3l7] 2 Folel A3 flavonoidsid HolH
el EAd 9ty EEdJSE dE 3FH
A3 R Wy el AHefd1959)3 ol
22(1980)0) FA4F ST EFHUFY 2
o matge] ohd EYF o Aukgld, EWgT
4 EEvy, 59l & rDNA repeat

£H(e&$ ¥, 199)914 DNAS RFLP gl
& 99 Aeg AX s},

AR Ue U T ¥HS A AFFol
H g APNNE A4YLe FUoR YRS
A4, A A s,

1. #E 2 2w82 7 4719 & Fo] A5
oy Foly 1449l ofgle] oh4s] =&y gluw
Hade deole (BNGE8(T9mm, =& (22)25
(28.5mm= Qo] =t
..................... F. sieboldiana(#) &Fahts)

1. ZEoln) o] EAslx] W Folw 240)
v Aig-e Hol (900129.5(169)mm, * (30)
52(T4)mm=. o] vl =}

2. SAe A FHA M AAdse Fole s
g E olal 3 4L wWoizm 244
o] &Adrt
.................. F. chinensis var.

rhynchophylla(ZF 8V 5)

2. e AdR|d dela ol %A B
ooy, Z449 ¥ gAY 1-2mm=
w9~ 2tbe},

3. Mok 253e] 24 olglod xof glon
Fubyle] glm 249 = (N9-11U13) A
2 g 9 ot 71 durt QAR
.................. F. mandshurica( S+

3. Aok Ao vjololm o] gle
o 4249 £ 59700 R HE o
2l 71 Amrt g
--------------- F. chiisanensis (8E"1F)

2. FENLIRS BE 3 RS

EFUITE AEe] REAE AR dn B
Faviel HEFYUEE @ity A e &
2353 BvUFE JY9EE FAE HH4 A
o] 2 Fxo FgAQl BubA FFolrh, 19
v, EEYFE wFEA|Ae] ®xe] BIAZR
24k, WAAE, 94, w4k, H@4h A
o B¥icH(Figure 2). §3) EFdtFel &
FAUF, EovSe £ % 2 AIERY F
Ao e FExslzm QAT FEHGT FeiA
2 AR 28 oly] waEA] Yol g B4t
o7 g = 9ch(Nakaike, 1979). Be=iAal
o2 BEuURE 7k 8ol 9E iy

FYe STl fAE Yol

w

7}

B A o ol o o
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34 N+

w—  F. mandshurica

X F. chiisanensis

o

Figure 2. A regional distribution of F. chiisanensis
in Korea. F. mandshurica is found
above the line while F. sieboldiana and
F. chinensis var. rhynchophylla are
distributed throughout the peninsula.)

A % 2d Holl wolshe SuTshe 99 o] F
ol Folst: BAE AAHHNE T, 1984).
Fujel AASHE TRAUTEY BX B4 2
W AEFeAue FdAUTE AFT A,

SR BYASA RESHAD SR A
3 90 FO5] FTHE Wb EIAUFE
2

=3 A oie} Bxgc), sy axo) #A
o] EyA Exste o 253 e B9y
9} FEWYYe #Yeax 600m oA F=2
Z3r},

EZBolx|otol BE3lE Meloidesfli-e F3o 1%
(F. platypoda Oliv.), d& 1E(F. spaethiana
Lingel.)o] Ru% 5 9lovt T F. spaethianas-
F. platypoda®] o°)vd o2 e]= vH(Nakaike,
1979). ©=bA, F. platypodat 4LiiE(Hokkaido)

Mo o g

AF & Ao E X3, FIE B
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vebhd A3 (Jeandroz and Bousquet, 1997)% ©]
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Appendix L Sources of specimens utilized for flavonoids surveys. All vouchers are deposited at the
herbarium of the Arboretum, Seoul National University (SNUA), or as otherwise indicated. Each
acronym represented herbaria as follows; Herbarium of Inmstitute of Botany, Academia Sinica (PE),
Herbarium of Botanical Gardens, University of Tokyo (TI).

F. chiisanensis

Kysng-gi-do : WKM 379, WKM 382, WKM 383, WKM 384 (Forest Genetics Research Institute,
cultivated)

Chung-chéng-buk-do : WKM 302, WKM 304, WKM 307, WKM 308, WKM 309, WKM 310, WKM 311,
WKM 313

Chol-la-buk-do : WKM 264, WKM 265, WKM 266, WKM 267, WKM 268, WKM 269, WKM 270,
WKM 394, WKM 395, WKM 396

Chol-la-nam-do : WKM 340, WKM 341, WKM 345, WKM 346, WKM 348, WKM 350, WKM 353,
WKM 354, WKM 355, WKM 356, WKM 358, WKM 359, WKM 419, WKM 420, WKM 421, WKM 422

F. mandshurica

Kyong-gi-do : WKM 380

Kang-won-do : WKM 323, WKM 325, WKM 326, WKM 328, WKM 375, WKM 433, WKM 443
Chung-chéng-buk-do : WKM 305

Chol-la-buk-do : WKM 282, WKM 283, WKM 284, WKM 285, WKM 286, WKM 287, WKM 414,
WKM 418

F. chinensis var, rhynchophylla

Kyéng-gi-do : WKM 255, WKM 256, WKM 257, WKM 258, WKM 259, WKM 260, WKM 261, WKM
263, WKM 381

Kang-won-do : WKM 324, WKM 436, WKM 440, TA 015, Chang 3099, Chang 3040
Kyong-sang-buk-do : WKM 361, WKM 362, WKM 365, WKM 366, WKM 368, WKM 370, WKM 371,
WKM 372, WKM 373, WKM 374

Chung-chéng-buk-do : WKM 301, WKM 303, WKM 306, WKM 312

Chol-la-buk-do : WKM 271, WKM 272, WKM 273, WKM 274, WKM 275, WKM 276, WKM 277,
WKM 398, WKM 399, WKM 400, WKM 401, WKM 402, WKM 403, WKM 404, WKM 411
Chol-la-nam-do : WKM 342, WKM 343, WKM 349, WKM 351, WKM 352, WKM360

F. sieboldiana

Kyéng-gi~do : WKM 297, WKM 405

Kyong-sang-buk-do : WKM 213

Chung-chong-buk-do : WKM 298, WKM 299, Chang 1758, Chang 1797

Chol-la-buk-do : WKM 278, WKM 279, WKM 280, WKM 281, WKM 397, WKM 410
Chol-la-nam-do : WKM 347, WKM 357

F. platypoda

China : PE 34021 (PE)

Japan : E. Wallander 238 (T1), G. Murata 45349 (TI), G.Koidzumi s.#., July 12, 1915 (TD), G. Murata
s.n., Sept. 15, 1962 (TD



