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g gAY 54 vk st AuE L oo °r lehsq & 4k &
o]zg,o] sl okar, Ae]ZF(V. venosa) A&7t e] A AR HEEEA ¢drt
wrebA, & AFelMe olF F Fo £ A % SAE °‘°P5’J] glete] HelA,
A Wolg xAlelHch. 7 Fo] Atk b FAA we|E okelrr] Sld 14702] Aol 4
A AE NAES o RAPD #4o] F=alwglc}l. 147) primerel| 4] 16871<] #--8-gF
polymorphlc band-& 0;1% # Ao, gk 2k F-A3 WHole 0.25-0.812 el F
EAF s 44 Felo] TREAE @or, F F3e AEPAUR &=
g 2ok, AEe =27, ‘-’%9] Foll A& oldA wolE o, dhte] Fo ' FihE ).

Ee] skl FEAFehe Aol Bk, 3], A=A £E

A
¥ ’
Apols mglen], fAMoRE dejaAnths AR Sl V. faurieish 74

Fool A AVE, AR, velgkE, ez, deA wWe], RAPD

UnluE34(Vica L) AES o 14052 tiiio] Eub7ef dolo *?:EHZ]“"“
F3}a )l (Kupicha, 1976). Kupicha(1976)2] S A Aol wp=w &k
)55 VicillaoV: Vicilla? ol 473k} (Endo & Ohashl 1996). Vicilla® We| &%=
el 2 FA[ V. venosa (Willd. et Link) Maxim.|, 2% 7| (V. chosenensis Ohwi),
V. fauriei Franchet: 9o 24 o]itola, A §leln] tlzo] ¥3lyl Hox 353
& 7HAch

e &= ( V. hirticalycina Nakai) @} 7}=72 v (V. angustipinnata Nakai)-S b=y
LLH z]u]-o] P—A] c o *’“LH ] _r]z]% 7_ﬂ7<»lE] a} oJOL} 043]7L:,1]9} dg}];@oi u}] -+

Apsheh. @l el AWl ol -2, AFERl, B, BE 5& EE SopAloldl del

*Al A 2} L A3 (032) 860-7695, A% (032) 874-6737, A AF-9- : bhchoi@inha.ackr
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237 (Fedtschenko, 1948), ¥ejx wWo|7} Alsle] @ WHFFo] 7= =4,
JEol|A]= 572 wFoe] 725 u} 9Jch(Endo & Ohashi, 1986). ghitx o A= &l o
2|27} BEZ72A(V. venosa var. cuspidata Maxim.)7} X i=lo] glti(e], 1969 &
1980; °], 1996).

e 5= Fak Hojale A A E R ZA8}o] Lathyrus fauriai H. Lév.(1909)
2 22 71A= o}, Nakai(1914)7)F o] £2 Vicdad o2 o|AslwH A o|n] V. faurie:
Franchet7} #A138}7] wltoll V. hirticalycina® 733 WH7AsFAct. 5 U3 =7l 4]
Nakai(1914)= Wofito A A F 5 AlES 7|22 72 FVE (V. angustipinnata)S 7|
Astd=dl, 71 o3t e gkFell nls) AlEAe] 717F A3, o] shEa %
Ex o Mt}

0](1969) = el (V. hirticalycina) 5 7}37L?]L]--5'—(V. angustipinnata) 2] °]|% o

2 AH3r|e o} Fe] m7H(1980) ol M= L] Fo 2 FHFSstar sk o] nvls|
0](1996) = ‘el FS ZvE2] WE(V. angustipinnata var. hirticalycina) ©.2 =
glst k. spA|eF el (V. hirticalycina)+ 190941 Léveillé2] 7]Aol] 7]uks}ar
7] dsell, 191430l 7] A% 7}=2 75 (V. angustipinnata) Br} A, o592 &
&2 Aele A A Xtk olXF olF F Foll v Sl IqAE AL A3
2353k Aeo|cth. e ebre}l sz uE o] AA W ez $1A] el gk Ao &3t
] djAe] HAF g F5).

DNA AHAZHE ze Zolo] 3193 oligonucleotidesE ©]43}o] 9= genetic
marker= ¥]1 &l random amplified polymorphic DNA(RAPD) A& A7k &
2 Wo|E sl F83F Zlo® oteHrh(Williams et al, 1990). RAPDH-& A
TaFEAE HT AF ol&EH Uedl, 53 FuHe] R 2 T £ A A+
(Campos et al, 1994, Comincini et al., 1995, Anzizar, 1998; Kim et al., 1998; Jang
and Kim, 1998; Seok and Choi, 1998, Watanabe et al, 1999; Fishcher et al, 2000;
Kim & Kim, 2000)° 8&3}74] o]&=3 3t} Folrlo} FHAENAE - Efo] kit
Astragalus W2 F7F == T Azt 5212 wo] QA+ (Luo et al, 2000), Glycine
o) F 7+ f-A¥A A7 (Thseng et al, 2000)°] o] &x ek F3}AE2] vpuL}E4:
(Vica)A A= Vicillaotsrell &8t vnuast £dEe] A4 (Seok and Choi,
1998) o1 3= Viciao}s] &7+ 37 (Potokina et al, 1999)% ¥3]7] $lso] RAPD
vl o] o)L=l n} i},

¥ AT e g FEA 5AREQl skl st AYUEe] He A, 33 W
°]E ZAfete], R

sl waz ek,

21 Aol
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S EREET

939 vl Wl o) 22}
WAL kel FEE ARAC) PAE FAA Helsh AR A F R
wAGA A Mepare FFF G Aol A4 glwre] xAlsglrh(Fig. 1),

F i
- A EZEAIUDA ."é-i.’l-‘%l FI AdbdiEa AEst

olek Al <lsfefstal AEett AL
I AEERA(SKK), AEreta s Ardatstoel ghetaad AE xR (SNUA),
ek AE A Ayl RS djofste] 3z PML‘}- ZERES F7HE *—H}j?‘
EX(TD &8 AL #Asqct d9] 7= 9&“‘15] gk Fro]l A JRAE At e
= Akt

RAPD 4

) A5

RAPDEA | A% Ame G2 el AA3te vealigFot 7h=23AvE2] 7]

F ARAE FAoE sho] AR 3 RAAS AAEA) ¢ T A

o =
e n® Age] T AASA w@skch(Table 1). FAFozs Aol 4

V. fauriei®} -solAlofoll el ¥-:£él= 35727 (V. venosa var. cuspidata)-
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o
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7 _/,5;\}5},0:19«‘3;]‘ Bl -0 @ = e o i GA}El) ele]o] ol™ elelslar 3 ZLo)
= 5A4AS AW 2377 (V. chosenensis) s E3Fstdr). o)Wl ol ALg-% BFte
F oAl BREe® 7 Ao 1770417k A4 E sleh(Table 1). Ade] 2185 %7

kKl
)
rlo
rO
ol
T
=
%
I_i
o
it
A%
&
A=)

W3 AN(TUD o) ®akslodc).

2) v

DNA 5% :DNA?] F&2 & AH83tod=l, offlollA A F3 e ZAxAl(blue
silicagel) ¢} §7 mi= ofo]xutx(ice box)ell ol AGPAHR FulslAv}, wje] 4R
o] Al Ajufgk AlEAmN-E Aglelr] Al A Fsto] AFE-dkodct. Total DNA= Doyle
& Doyle(1987)2] W=l whol 2]& FEwolck. & FmlS A Asla N A4 o
A apapakS- o] 8-slo] IhA)Ek }-S-, Tnle] 2xCTAB extraction buffer (50mM Tris
-HCI, pH:8.0; 10mM EDTA, pH 8.0; 2% CTAB; 0.2% 2-mercaptoethanol)2-
63Coll 4 30% “s<oF incubations}lcl. “re|ar vpA] Eeke] sevac solution (chloro-
form/isoamylalcohol (24 : 1))2 7‘;37}5}1 2 BEo] AolFE I, YAl Eulslo] AbE:ols
A28~ tubeoll 7] 1sopropanol§ DNA#AS Swslgdel. Az & A Fe)s)o
9le DNA pelletel] wash buffer(76% Et-OH; 10mM ammonium acetate)s % 7}a}

of HAHs] EE5wA 208 Fob Al FHstar Al Ax3Elo] resuspension buffer(10mM
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Table 1. Populations of Vicia hirticalycina and V. angustipinnata complex serv-
ing as sources of RAPD analysis.

Locality Taxon Vbucher
1. Prov. Kyeongnam, Isl. Namhae, Mt. Mangun Kwon et al. 2045 (IUI) o
2. Prov. Kyeongnam, Isl. Namhae, Mt. Gumsan Kwon et al. 2051 IUI)
3. Prov. Kyeongnam, Isl. Geoje, Mt. Gara Kwon 2087 (IUI)
4. Prov. Kyeongnam, Busan, Mt. Geumjeong Vicia hirticalycina  Kwon & Kim 2001 (IUI)
(type locality)
5. Prov. Joennam, Haenam, Mt. Duryun Kwon et al. 2003 (IUI)
6. Prov. Joennam, Yeongam, Mt. Wolchul Kwon & Chung 9914 (IUI)
7. Prov. Joennam, Gure, Mt. Jiri. (Nogodan) Kwon & Kim 9924 (IUI)
8. Prov. Joennam, Gure, Mt. Jiri. (Whaeum) Kwon & Kim 2062 (IUI)
9. Prov. Joennam, Gwangyang, Mt. Baekun Kwon et al. 2033 (IUI)
10. Prov. Joennam, Suncheon, Mt. Jogae Kwon et al. 2154 (IUI)
11. Prov. Joenbuk, Mt. Byeonsan, (Naesosa) Kwon et al. 2127 (IUI)
12. Prov. Joenbuk, Jeonju, Mt. Moak Kwon & Chung 2083 (IUI)
13. Prov. Joenbuk, Jeongeup, Mt. Beakyang V. angustipinnata  Kwon 9901 (IUT)
(type locality)
14. Prov. Kyeongbuk, Goryeong, Mt. Gaya Kwon 9925 (IUI)
15. Japan, Pref. Akita. Yokota-shi, Miroku V. faurie: K.Ohno et al. (CBM)
16. Prov. Chungbuk, Boeun, Mt. Sokri V. venosa var. auspidata Kwon 2144 (IUT)
17. Prov. Kyeongbuk, Cheongsong, Mt. Juwang V. chosenensis Kwon 9926 (IUI)

Tris-Cl, pH 8.0; 0.25mM EDTA, pH 8.0) 90ul°l| 5tk of7]e] + wje] 7.5M am-
monium acetateg #7}8}3. 99% ethanol® DNA S f%35Fo] 70% ethanol® A
Azl tfo tpA] Ae Azxstde). 1g]ar 71%% DNA pellets TE buffer 100p0 & 5
ol t}e, Alg3t wzbx -200Ce] ®yalelrl. DNAE  ADNA/Hindll markers
(Promega)e} 332 w715 Ad »lwsle] 7 =g Fqlatgdr). z=ja A3 DNA
w2 AAF 7] ¢)5}o] spectrophotometer® Ak 3+ & DNAZ} 2-5ng/ul 7} ¥ %5
AAs}A 3] A3}k

DNA =23 : ql9]# o & #]%#+%] decamer oligonucleotides(The University of British
Columbia, Nucleic Acid-Protein Service Unit)7} DNAE ZFZ35}+=d AF8-= st A
A uk-g-NS- 2540 & o] 2-5ng total genomic DNA, 1 xPCR reaction buffer(10mM
Tris-HCI, 1.5mM KCIl(pH 8.3)), 100.aM dNTPs, 0.5.M primer, 1.0U Tag polymer-
ase (TaKaRa Biomedicals)E #}-83}o] PCR (Polymerase Chain Reaction)2 =33}
lt}. ¥k22 Thermal cycler (Perkin Elmer 9600)] 4] 94°Cel|l 4] 1+ (denaturation),

18



March, 2001 Licigtse| 25 5

Fig. 1. Collection sites of Vicia hirticalycina and V. angustipinnata complex for
RAPD analysis in southern Korea. Population numbers refer to Table 1.

37°Col 4] 1+#(annealing), 72°Coll4] 23 (polymerization)-2 453 vlE-s}3, HEx o 7
72°Cell A 104 F<t extension¥H-$A17 F A7) 45 & wi7hA] 4Col B3}
715 Z=Zx5] DNA 5402 FH3lo] 1ul 2] gel loading buffer(BIO 101)8} g4
TAE buffer(d0mM Tris-acetate, ImM EDTA)S A}-83F 1.5% agarose gels(70mV)
of| A 4417k 30 FoF A7]ds =k A7) 4% F ethidium bromide(0.51g /mf)ol 4]
30 %9l odMg & UV (Dual-intensity trans-illuminator)dlel] ®Wl=2 3qls}a
Image analyser (Pharmacia Biotech)® 4]3}¢low], 2= Polaroid camera(Po-
laroid DS-34; Polaroid 667 film) #<°33}it}. Molecular standard markers®i=
100bp DNA Ladder(Gibco BRL)®} ADNA/HindIl markers (Promega), &% 1lkb
DNA Ladder (Promega)s A}-43}<it}.
ApgHEA 17702 Aukel 4] vlwxl RAPD markers: band®] &) §-5-o whe} 2z}
t)

31+ band+ A9 = %lt}. DNA band ®] el 2]&F data®-E genetic similarity
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matrixE ZFAs itk (Table 3). Genetic similarity coefficient (GS):= Nei & Li
(1979)ell ¥ 73} 7+ DICE(1945) coefficient2] ¥Well 98l t}g3} & Ao ¢
3l AlAr= Sl

GSxy=2Nxy(Nx+Ny)

o714 NXsb Ny xo} y /1Al & AR Folx, Nxy: oS¢ £E Aq Fold).
DICE matricesi= NTSYS computer programs (Version 1.70, Rohlf, 1992)& A}-4-3}
o] AitE|gdct. o] 25 E 7] o2 NTSYS-PC package®] SAHN clustering pro-
gram< AH8-8to] UPGMA# R el 2}3l phenograme] 4 = $ict.

EEU - Nk,

L &5-3=

a4 =719 o]l 7Rl o3t vl gFe} Tt AGUE Alele] 2 ztolH e
qe Z7]el Aok F et Aol7) 2.5-4.5cm, Zo] 2-5mm<l(Léveillé, 1909) =}
29E 7HA ubd, 7hezd S Aelrt 7.3-7.5cm, & 2.5-6mo]ch(Nakai, 1914).
Ao} AAA Aol ) £ 2] wolE AWE A, £ Fo] Akel FAP Ao
9l o] oﬁ_ﬁ':xlo] H:]o]f—_ _l;i_o]_l_ 9les slol
B

1

ml
Mooz orlo B>

& Adch(Fig. 2). =3 2§ 204 B
29 Z7I7F el oFadel EA3k 2 AL
I 7HZJI—° Ao R FES] galdt 4 ek o]Ze] Nakai(1914)7} v}
dhehFol WAR Tt AdESs T2 J)AsA | olfE Bl

AlZA e A7]et F g0 Wol st E AEAY] =77 20-40cm, £ T 344
o 3-57l (Léveillé, 1909) old] utsl, 7f=2F 5= 7§19 =7]7} 70-80cmo|i. o]
A (Nakai, 1914), == 29| = 2-77/0(A, 1957) & e tFol vls) /MAL] =771 =

3 E9 7b g Ao] Ae|Hor Bt FHAA AR FdeA o5 FAEL FF
g A AEAL Z7)E 20-70cnE A5F WHolE RN, A T £ & 3-127H2
2o Z7)e} ABBAIY s, A Helx FEHA %}%kt}

w2t o]lE F FZtel 2g¥H, AEAMIY] W FFETS EF3
EdEA] "Hels 2T T genz 3 F YT

FeNA EA opdAy xR0 2 o] 20-70cmo]H, 7=
Hol glaz, W2 7]l 7pA 7} o] ZeA]7]|= gk
o2, 2L 3-6%olH W& HIgh £7] ofHlFe d 3
15-70mm, & 2-7mm2 Zo] w9 Frl. % A QL AN Ax YA oiFE ¢

'}vﬂ"
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Fig. 2. Variation of leaflet-size in V. hirticalycina and V. angustipinnata com-
plex in southern Korea. White asterisk:The type specimen of V. hirticalycina
(Busan, Beomeosa, 18 May 1906, Faurie 454(T1)), Black asterisk: The type speci-
men of V. angutipinnata [Prov. Joenbuk, Mt. Baekyang, 4 May 1913, T. Naka: s.
n. (TD].

shAEE wofo g AXZ}E waEY, AXrE glo] Ayl Ax dew, mv)E Ho] 4-12m,
= 0.5-5mm ojt}: A= FASAR ] Tl s Aoz} wig- g, 3-1270¢]
2ol welv), F2 43} 5o Atk EUHE FHow Wol BAs 57z
Zo) ZebAm, EFRALD F 4o F AL dolrk A, TR Holk 8-lzmAs
ot}. Fele] Zol= 15-19mmo|m], M2 ok WelMolrl, Huji= Zo] 30-42mm A X o]

2. RAPD —‘?—/-‘:}
Age) A% F 5070] random primers®X-E] 7| A7}l bande] z}elr} ¢l ZAw}
band7} F8l38}#] ¢kol WAz} o2]¥- primer &5 A28 147]°] primer7} RAPD
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Table. 2. Sequences of 14 decamer primers gained scorable RAPD markers and
number of amplification fragments detected.

) Primer No. of amplified No. of polymorphlc
Primer No.
sequences (5 to3") fragments fragments
’ 2 CCTGGGCTTG 12 ’ 12
13 CCTGGGTGGA 6 6
23 CCCGCCTTCC 14 14
25 ACAGGGCTCA 14 13
30 CCGGCCTTAG 14 14
33 CCGGCTGGAA 14 13
42 TTAACCCGGC 18 18
50 TTCCCCGCGC 15 15
52 TTCCCGGAGC 9 9
63 TTCCCCGCCC 14 13
78 GAGCACTAGC 8 7
79 GAGCTCGTGT 14 14
84 GGGCGCGAGT 13 12
97 ATCTGCGAGC 3 3

WAoo g-xglrt. o]5 1470¢] primer?] G+C content+= 60-80%°]a3. 7412 3
29} #ch. RAPD marker®| = 7+ primervic} 3-187§2 cheFsir vieputom S35
DNA fragment®] =7]+= 300-2500bp* ¢ = v}e}utcl(Table 2, Figs. 3 & 4). 1471 9]
primer 2 5-8 Fglal#] A} 2jeldo] 9l bandE A8k 1687§ 2] scorable RAPD
markers7} #FEA ol o] &=t FRHAAT 72T NAZE frAl=+= DICE-Nei
& Li matrices(Dice, 1945; Nei & Li, 1979)ell ¢J&l #l4k=]3lar(Table 3), o5& 7]|x&
gk UPGMA phenograme] sle]zlc}h(Fig. 5).

ZAE AWAZEe] A=A G 0.25-0.812] W9 E pElyko,
o F 59 ALl 054-081°1% v, ol< Z2 Al &3l= FobAlott HuE e
ATk w0]0.83-1.00(Seok & Choi, 1998)H.c} who 7o @ o] A]%o] fAdo R ] &
stxlo] S-S walEch ek R} st FuE NAIES A F AFeR FEE

=1

th(Fig. 5). A WA 25 s F5F9 Z’E}i:_ MAZE FAE A= 0.62-0. 7701

R

F& AL gA

i

i, thE g a5 FAR FHolo R fAME A= 0.54-0.81F veRyiTl. o] &2 A
o2 77tE A7E] $AFHE Fola 9l Zlal Aol F-44 F3r) dovpxw 21—8—%
galsl = glglon}, dig FEA MAZE olF ZFEC 7IAE olFa o] FAF ¥
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Table 3. The similarities among the populations of the Vicia hirticalycina and V.
angustipinnata complex based on the RAPD markers. The similarity was calcu-
lated w1th Dice(1945)-Nei & L1 (1979) coefficent.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

0.7736

0.6857 0.7207

0.6195 0.6555 0.7288  —

0.5172 0.5410 0.5950 0.5891

0.7200 0.6981 0.6667 0.6196 0.5517

0.6207 0.6721 0.6612 0.6667 0.5909 0.7069

0.6602 0.6606 0.7037 0.6207 0.5378 0.7573 0.7059  —

0.6667 0.6667 0.6549 0.6777 0.5645 0.7407 0.6935 0.7928

0.6182 0.6552 0.6435 0.6179 0.5397 0.6545 0.6508 0.7611 0.7288

0.6486 0.5983 0.6206 0.5806 0.5669 0.6846 0.6142 0.7368 0.7395 0.7107

0.6667 0.6825 0.6720 0.6466 0.5882 0.6833 0.6912 0.7154 0.7344 0.7692 0.7481

0.7130 0.6446 0.7000 0.6406 0.5802 0.6783 0.6565 0.7627 0.7480 0.7200 0.8095 0.7852

0.6606 0.6782 0.6140 0.6229 0.5440 0.6789 0.7040 0.7857 0.7350 0.7395 0.7000 0.7752 0.7419

0.5455 0.5333 0.5577 0.5893 0.5043 0.5455 0.5913 0.6471 0.6355 0.6422 0.6000 0.6218 0.6491 0.6852 -
0.4600 0.4339 0.4381 0.3894 0.4828 0.4400 0.4655 0.5437 0.5000 0.4545 0.5225 0.4833 0.5043 0.5321 0.5455
0.2526 0.2574 0.3600 0.3148 0.3243 0.2947 0.2883 0.3460 0.3301 0.4000 0.3962 0.4522 0.3635 0.3462 0.4255 0.4000 —

O 00 N O U s W N -

el e e e T S S
N O O e W N = O

AA A= wskrh ole T AR e Al FAHH £3E E 5 dUd YevE
(Seok & Choi, 1998)3}+= EH?-’:ZJOIE}. Nakai(1914)x= 7}=72+ v} 2 °J7IXH =l A
A W71 JeTFe] FAZE R FA FA A, 9 AR @4 B3 gl F
Fol AgA 2= oA A= 3‘3}% S o 7 9, ol Naka1(1914)—l R I
ool thgh glrle] RAPDeA] vlelyt A2l gl f-x% zlo](Fig. 5) k= A33tAI7E ol-5
& el Far sl
AbEl Bt F w2 (V. chosemensis) 7} 7FA WA by ol Al &), 139
primer(pl3)2] 2072bp (Fig. 3)¢} 63% primer(p63)2] 800bp (Fig. 4)¢] wlr = n|w 3
ol lz'ﬂ%}%’]‘ﬂ]h vlefub A oF o) Wy EabEs) 35729 (V. venosa var. cuspidata),
55 2IN2HE o] AEEE EA3E=
marker = é‘ te 4= Qlth 5 BAlel 2329 =gde] dF 2Esta 49 L&
olr

EAL A ¢

c}.
el 9 Jhe RIS el Alobel el Rt A2V, venosa)sh Bl
o stk URISHE W beRAbEe] S A B2 felAlel e Q7w

MR gloul, ol Alobab @144l Al%ite o1 7-8H(Endo & Ohashi, 1986) &A1& o
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Figs. 3 & 4. RAPD markers of Vicia hirticalycina and V. angustipinnata generated
by primer P13(Fig. 3), P63(Fig. 4). Each population number is correspond to that of
Table 1. L=1kb DNA Ladder (Promega), M=ADNA/HindIlll marker.

MRAA 7slel] st F EAMES A2 AAEFe] dRZ Azt o] gr) FAwt B
RAPDE A4 gtz Bt F Fo Az AEs

BAF V. faurieist 1A A= o] (Fig. 5) A2z == FElo]
Fairk. 53], 13 primer(pl3)2] 1500bp (Fig. 3)ell 4 vie ¢k}

AR AGE AAGA WEs) Sl Wl BERAE WESL FEHA ghol

o) BE272F (V. venosa var.

8

.
&
o~
8,
54
AU
rir
e
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Populations of V. hirticalycina

and V. angustipinnata complex

Kyeongnam, Mt. Mangun

Kyeongnam, Mt. Gumsan

Kyeongnam, Isl. Geoje

Kyeongnam, Mt. Gumjeong

Joennam, Mt. Wolchul

Joennam, Mt. Baekun

Joennam, Mt. Jogae

Joenbuk, Mt. Moak

Kyeongbuk, Mt. Gaya

Joennam, Mt. Jiri, Nogodan

Joenbuk, Mt. Byeonsan

Joenbuk, Mt. Beakyang

Joennam, Mt. Jiri, Whaeumsa

Joennam, Mt. Duryun

V. fauriei

V. venosa var. cuspidata

V. chosenensis

L | | | | | | J
03 0.4 0.5 06 0.7 08 09 10

Fig. 5. A UPGMA phenogram showing the relationships among the population
of Vicia hirticalycina and V. angustipinnata complex and its related species
based on DICE similarity from RAPD analysis.

v ghrot Tk A 4dibell 4] 5 &l o] 7] A|Este] Fpo] A iR

o] Ao dufjE w7 A|zbslo] Felsk xlolr) glr). FA|wk odelZd = 1 BE A Ho)
9 W 2 HEE v cjekslo](Endo & Ohashi, 1986 & 1996) o] <d2]zk7]tol
g A7 ¥ dg s

ot

AR 0 2 ST} AT Gk el A % Ael e wolg Helk
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NAE FollA ot xte] MY Fo= 712 (Nakai, 1914)% 7o =2 ®lrh. 2]
A zte]E ®glorh(Fig. 5), ©] #kel= Nakai(1914)9] Z‘-;L-Hro]
v e wolels ARIAIE ik &4, o] Al AEe #5E A} A RE
3}7] 5 RAPD marker5elA &g zels Holvl, 3527, V. faurieist %‘7’“
subgen. Vicilla®) sect. Vicilla (Kuphicha, 1976; Endo & Ohashi, 1996)e] & %it}.

Taxonomic treatments

Vicia hirticalycina Nakai in Bot. Mag. (Tokyo) 28:329 (1914), & Bull. Nation-
al. Sci. Mus. 31:66. (1952); T.H. Chung, Kor. F1.:362 (1957); T.B. Lee in Bull
Seoul Nat. Univ. Forest 6:48 (1969), & Illus. Fl. Kor.:481 (1980); Y.N. Lee, FL
Kor.:389 (1996) =Lathyrus faurie: H. Lév. in Fedde. Rep. 22:230 (1909); Nakai in
J. Coll. Sci. Imp. Univ. (Tokyo) 31:470 (1911) =V. angustipinnata var.
hirticalycina (Nakai) W. T. Lee, Lineam. Fl. Kor.:601 (1996), & Col. Stand. Illus.
Kor. PL1.:199 (1996), nom. illeg. Type specimen:Korea, Busan, Beomeosa, 18
May 1906, Faurie 454 (TI1!).

=V. angustipinnata Nakai in Bot. Mag. (Tokyo) 28:329 (1914); T.H. Chung,
Kor. FL.:860 (1957); T.B. Lee in Bull. Seoul Nat. Univ. Forest 6:47 (1969), &
Illus. F1. Kor.:481 (1980); Y.N. Lee, Fl, Kor.:385 (1996); W. T. Lee, Col. Stand.
Illus. Kor. PL.:198 (1996), syn. nov. Type specimen : Korea, Prov. Joenbuk. Mt.
Baekyang, 4 May 1913, 7. Nakai s.n. (T1!).

Korean Name : 1} ¢+ (Naraewandu)

Distribution : Southern parts of Korea:Provs. Joennam, Joenbuk, Kyeongnam

and Kyeongbuk.

Taxonomic note: This species was described as Lathyrus fauriei(Léveillé,
1909) first based on the specimen collected from Busan (Fusan) in southeast
Korea. However, since V. faurie: Franchet had been already recorded for the
other taxon, Nakai(1914) assigned the new name, V. hirticalycina for this species.
In the same article, he also described the other new species, V. angustipinnata
(as V. anguste-pinnata) in the southern Korea. According to Nakai's description
(1914), this species differed from V. hirticalycina primarily in the shape of leaf-
lets, plant height and inflorescence features. However, these morphological
characters were variable and differentiated very little among the populations of
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two species. Furthermore, two species were not genetically (RAPD markers) dis-
tinct. These results suggested that V. angustipinnata should be synomizeg as
V. hirticalycina. V. hirticalycina was previously treated as a synonym of V.
angustipinnata (Lee, 1969) or a variety of V. angustipinnata (Lee, 1996). Howev-
er, these taxonomic treatments were illegitimate, because V. hirticalycina based
on the Lathyrus faurie: H. Lév. in 1909 was prior to the name, V.
angustipinnata Nakai in 1914. In conclusion, V. hirticalycina Nakai is correct
name for this species.

Specimens examined for morphological variation

Korea, Jeonnam Prov.:Mt. Duryun, 7 May 2000, S.G. Kwon, 2002-2013 (IUI)
Mt. Baekun, 11 May 2000, S.G. Kwon et al., 2033-2035, 2037-2042, 2044(IUI); Mt.
Baekun, 14 May 1999, HUIKIM 384 (SNUA), Mt. Jogae, 11 May 2000, S.G. Kwon
et al., 2014-2027, 2029-2032 (IUI), Mt. Jiri, Temp. Whaeom, 21 May 2000, S.G.
Kwon & J.A. Kim, 2063, 2064, 2066-2069, 2071-2076, 2081, 2082(IUI); Mt. Jiri,
Temp. Whaeom, 2 May 1965, T.B. Lee, 5806 (SNUA), Mt. Jiri, Manbok, 27 May
1997, Choi et al., 9734-9737 (IUI), Mt. Jiri, Manbok, 23 May 1964, T.B. Lee, 359
(SNUA); Mt. Jiri, Banya. 7 Jun. 1962. T.B. Lee, 1834 (SNUA).: Byeonsan, Temp.
Naesosa, 6 May 1989, collector unknown, 21 (SKK); Byeonsan, Temp. Naesosa,
collector unknown, 8 May 1989, 5, 12, 13, 16, 23, 25, 34, 40, 47 (SKK), Byeonsan,
Temp. Naesosa, 8 May 1989, J.G. Lee s.n. (SKK); Byeonsan, Temp. Naesosa, 27
May 1989, 36 (SKK), Mt. Beakyang, 27 May 1999, S.G. Kwon, 9902-9907 (IUI)
Mt. Byeakyang, 28 May 1999, S. G. Kwon, 9901 (IUI), Hwasung-gun, Mt. Mohu,
27 May 1993, H.T. Im 1921, 33829(Herbarium, Chunnam Univ.); Mt. Baekyang. 4
May 1913 Nakai s.n. (T1, Type specimen of V. angustipinnata).: Mt. Geumjeong,
Temp. Beomeosa, 19 May 1965, T.B. Lee et al, sn. (SNUA);, Mt. Mangun, 12
May 2000, S.G. Kwon et al, 2045-2049, 2101 (IUI); Mt. Mangun, 15 May 1988, col-
lector unknown s.z. (SKK); Mt. Geumsan, 13 May 2000, S.G. Kwon, 2051-2053,
2055, 2057-2060 (IUI); Isl. Namhae, Mt. Geumsan, 12 May 1991 (SKK); Isl.
Namhae, Mt. Geumsan, J.S. Ryu et al., 24-25 (SKK), Mt. Geumsan, 12 May 1991,
H.J. Lee et al, sn. (SKK), Busan, Pomosa, 18 May 1906, Faurie, 454 (TI, Type
specimen of V. hirticalycina).
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Taxonomy of Korean endemic species of
Vicia hirticalycina based on morphological
and genetic variations

Kwon, Sun-Gyo and Byoung-Hee Choi*
Department of Biology, Inha University, Incheon 402-751, Korea

Abstract

Two endemic species with Vicia hirticalycina and V. angustipinnata have been a
source of confusion and controversy in Korea and also their systematic relationships
with V. venosa have not been clearly resolved yet. In this study the morphological and
genetic variations were examined to clarify the taxonomic delimitations and positions
of the species. Random amplified polymorphic DNA(RAPD) markers were investigated
to assess the genetic diversity among the 14 populations of the species. The 168
scorable RAPD markers were generated from the 14 decamer primers and the genetic
similarities among the populations ranged from 0.25 to 0.81. Two endemic species were
not separated by the genetic markers, furthermore showed continuous variations in
the diagnostic characters such as leaflet shapes, inflorescence features and plant
heights. This results suggested that V. angustipinnata did not deserve an independent
species and should be treated synonymously as V. hirticalycina. On the other hand, V.
hirticalycina differed from V. venosa var. cuspidata primarily in the shape of leaflets,
flowering season, and geographical distributions. Additionally the endemic species
turned out to be more related to Japanese one of V. faurie: than the latter in the
current genetic markers.

Key words : Morphological variation, RAPD, taxonomy, Vica angustipinnata, V. hirticalycina,

V. venosa.
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