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HEl  wOA Bolof 7| EF L 2Fe EREH AT

Aem - Xys)r
(elstgtar ojs}efet Ay&3H)

g FEA 54kl kR e AUES AR Yo R fAlsle F F3 A}
olHo] FEFtA ¥x, AeIZA(V. venose) A EFH2 EFHEH $AE HEsix o)
uweld, B dff e olEF T Fo A A H HAE delr 7] S5 JeiA, #
A2 WolE sl F Fo Ak 7 F-4F HolE dolr ] & 14709 2ol A
AR HANEE g o2 RAPD #4je] S8=gich. 1470 primerel] 4] 1687} &%
polymorphic band& <& 4 sldew, gt 7+ 44 Hel: 0.25-0.812 v}elydc}. F
EAS AGES FAHR Fyo] FREHA: odued, T 3k AEYPAeR &
el Bof, AlE ;7] #9 FoME A5 Holg W, shile Fo2 F¥E:AU
E3F o] BAMELS dE|RAXEF shial F54FLE de] B, 3], Aed Bxd
A g AjolE Heow, FAHHeRE AR UE FAkl V. faurieist 74t
A viebydt

Fo0] MR AYE, ASERF, eleT, A2, ¥eH Hol, RAPD

UelEE (Vide L) A ES o 140502 ojF-&o] Bubte} o] Loz ¥
#3t3 dch(Kupicha, 1976). Kupicha(1976)2] £u E{AMA = g4 £5&
WE-B Vigllaots: VicillaZ o] 4-%c}(Endo & Ohashi, 1996). Viclled Yo £% 3
Ae) 2 A[V. venosa (Willd. et Link) Maxim.]), > 2 3 (V. chosenensis Ohwi),
V. fauriei Franchett Zgie] 274 olAelir, A]de PEso] Hy AHox F53
& 7MAlch

v} $b 5 (V. hirticalycina Nakai) ¢} 7V=Z #AVVE (V. angustipinnata Nakai)2 &=
Ao BAlE o2 Sue] AEe AAE v glov, Aol e o o) § F
Absict. el F e Ao}, o} F-2, AAg Y, B, ug 58 EFF FolAlold] g

* A A=} A8} (032) 860-7695, X5 (032) 874-6737, AL . bhchoi@inha.ackr
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¥ 23} (Fedtschenko, 1948), ¥ej& wWelr} Alste g2 WFE<] 7A=Ho] g+,
A A 5708 HFe] 71218 v} gl (Endo & Ohashi, 1986). gtz ol A& A «
el At FEZAH(V. venosa var. cuspidata Maxim.)7} BEo] glv)(e], 1969 &
1980; °], 1996).

v 5 BAF WHolalell A AAE T8l FASY Lathyrus fauriai H. Lév.(1909)
2 g 7150 o, Nakai(1914)7} o] F& Vicdad o2 o|As WA olu] V. fourie
Franchet?} &x48}7] wl&o V. hirticalycina® ¥3& WAt 5UF =4
Nakai(1914)= wWiefitell A HAH A EL 7|22 =2 AN B (V. angustipinnata) & 7)
Astde=d], 7] st eftFol visl AEA Y 77} 23, Yol sHER 7] Ao
Exoz Wt}

©](1969) = LT (V. hirticalycina) & 712 AFE (V. angustipinnata) ] o|H o
2 A7 ot Fe £31(1980) A= e Fo2 HFs T k. o)of uH)
0](1996) &= ‘e JFE 2B HE(V. angustipinnata var. hirticalycina) 0.2
2lgtx s} shAle Gl F (V. hirticalycinag) = 1909 Léveillé2] 7jAlell 7]uls)lxn
317 W&, 1914139 MY =B ANE(V. angustipinnata) Bt} A4, °)59] BF
&4 el o)A Eil) oM7Y olF F Fo i T FAE QAL A3
23 Aol viejdre} steZFAUE ] AA f BREH A g dEFHE
A #Me] AAHs] 279}

DNA #HAMZRe e dol2] <93 oligonucleotidesE )43l &= genetic
markerE ¥]¥3}+ random amplified polymorphic DNARAPD) #44& A7 &
A WolE A7dhed 43 7oz dFH(Williams et al, 1990). RAPDY & A
FEREA 2T AF olfEHZ sledl, 53 Fulide] ¥ 24 79 94 #A A7
(Campos et al, 1994; Comincini ef 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)°} 834 o]&= 3 3lth Folrlel FHAEAE T elo]ghat
Astragalus 509 F7F =+ U A7 §34- Hel AF(Luo et al, 2000), Glycine
e £ 7t 4994 A7 (Thseng et al, 2000)9) o]L=dct. T34 82 Yo }ES
(Vida)NHE Vicllactso) 43t vHIGESY F9%9 F<98%4(Seok and Choi,
1998) AT =+ Vicaeoldul 7} 34 (Potokina et al, 1999)E 4}3)7] $18l« RAPD
- Whyo] of4-% w} gich

£ AT 5 A SAEA JdSTe sleAAgEe] e, £ W
ol EAlsle], BH T A ¥ EFEA HXE AAHL T dF et A
A Buat gl

16



n

March, 2001 Lt2H 2!

o &

-‘
il
w

Mz W Yy

PR EELES

¥ ATE JASTe] NEEE AR FA T Hola} hepAYEe |2
EARAQL A Wepte T SbE wpAlede] 44 Awe] EAbEAck(Fig. D).
olob @7 astohsts A ATHEAIUDS 2B¥ He3} YFdoes Y2
s AEEEA(SKK), Ag¢ea S amstatole HotrEq A ZERA(SNUA), 3
GO ATEEAC 224Y EEE telste] BRI AEEEE FANS AT
ER(TDo| 22" A& #Fshsich. 9o 271 48] 458 o) 4 AANE dhate
2 =3a k.

RAPD 24

1) A&

RAPDEA ] A%l AMae 3¢ F-Aded AMAste JalFe) 7tegdauEge 7]
FREE AAAE TAHLE o AAFIE & ANAHE HHs A} F F& A 7
3 gddenz Are FHL AASA Wskch(Table 1). 2dF o2y die A
A8l V. fauriei$d FolA|o}ell el BEdtE B4 A(V. venosa var. cuspidata) &
A ZAletdem, HlEFoRE PeAHo® ARSI greje] o wEbsly Falgto]
A EAL A 2372 (V. chosenensis) & E§3t ). o)l odd] A48 E{FIES
B oA ERTes 4 A9EE 177047 AA = A (Table 1), A3 A48 $7
FEE stdigtw P& AEREHLAUD S E3shsdch

2) Wy

DNA &% :DNA?9 &2 & AMgstdedl, ok9delA AHF d& ZAZEA (blue
silicagel)9} 74| = ofo]xnbA(ice box)o ol AFAE gulksl 7}, e 248
o] Al zjufgt A AR HAFs7] Al A3l Al-sFct. Total DNA= Doyle
& Doyle(1987)2] w3y wol o FE=HUh d& FH4E AAS T HAHL ol
A wpapapab-g- o)f-3ho] sl c}-g, Tml2] 2xCTAB extraction buffer (50mM Tris
-HCl, pH:8.0; l0omM EDTA, pH 8.0; 2% CTAB; 0.2% 2-mercaptoethanol)g %31
63Col 4 30% %< incubationdldct. ze]x A Eae] sevac solution (chloro-
form/isoamylalcohol(24: 1))& #H7}sle] 2 EFo] 4oiE F, ¥4 Eelstd A&
M EE tubed] &7 isopropanol®Z DNAFAE f=dtdch I F 44 Eelsty
12 DNA pelletel wash buffer(76% Et-OH; 10mM ammonium acetate)®& % 7}3}
of MM EEHUA 208 F A Hs AL x5 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 Voucher

1. Prov. Kyeongnam, Isl. Namhae, Mt. Mangun Kwon et al. 2045 (IUD)

2. Prov. Kyeongnam, Isl. Namhae, Mt. Gumsan Kwon et al. 2051 (IUT)

3. Prov. Kyeongnam, Isl. Geoje, Mt. Gara Kwon 2087 (IUT)

4, Prov. Kyeongnam, Busan, Mt. Geumjeong Vida 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 ¢l 2033 (IUI)
10. Prov. Joennam, Suncheon, Mt. Jogae Kwon et al. 2154 (IUI)
11. Prov. Joenbuk, Mt. Byeonsan, (Naesosa) Kwon et al. 2127 (IUT)
12. Prov. Joenbuk, Jeonju, Mt. Moak Kwon & Chung 2083 (IUI)
13. Prov. Joenbuk, Jeongeup, Mt. Beakyang V. angustipinnata  Kwon 9901 (IUI)

(type locality)

14. Prov. Kyeongbuk, Goryeong, Mt. Gaya Kwon 9925 (IUT)
15. Japan, Pref. Akita. Yokota-shi, Miroku V. fauriei K.Ohno et al. (CBM)
16. Prov. Chungbuk, Boeun, Mt. Sokri V. venosa var. auspidata Kwon 2144 (IUT)
17. Prov. Kyeonghuk, Cheongsong, Mt. Juwang V. chosenensis Kwon 9926 (IUI)

Tris-Cl, pH 8.0; 0.25mM EDTA, pH 8.0) 90u¢° ¥4t} ¢47]«] F wj2] 7.5M am-
monium acetate2 #H7}8l3 99% ethanol® DNAZ AL Fx3te] 70% ethanolZ A
Hg o8 ohA) AL Azt 28ln HZE ¥ DNA pellet® TE buffer 10046 2 =
al e, AH8¥ dwztx] -20Ce] E#stdrt. DNAE ADNA/Hindll markers
(Promega)s} 332] u7]E Ad) wlxsdte 2 F=& Aot 28jx dAH§F DNA
5 & ZAAE 7] 913te] spectrophotometer® H § F DNAY} 2-5ng/ul7} EHEE
dAsA 343 At

DNA &% ; o19]¥ o & A%+ ¥ decamer oligonucleotides(The University of British
Columbia, Nucleic Acid-Protein Service Unit)7} DNAE &3 = AH&=dch A
A yh-g-ole 2540 2 3}o] 2-5ng total genomic DNA, 1 xPCR reaction buffer(10mM
Tris-HCl1, 1.5mM KCl(pH 8.3)), 100M dNTPs, 0.54M primer, 1.0U Taq polymer-
ase (TaKaRa Biomedicals)E A}-4-3lo3 PCR (Polymerase Chain Reaction)g 83}
4lc}. wk-¢-& Thermal cycler (Perkin Elmer 9600)ell 4 94°Cell 4 1% (denaturation),
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Fig. 1. Collection sites of Vicia hirticalycina and V. angustipinnata complex for
RAPD analysis in southern Korea. Population numbers refer to Table 1.

37Cel A 1¥#-(annealing), 72°ColA] 2¥-(polymerization)& 453 wlE3}l7y, HFHo 2
72°Coll A 10¥ F< extension®t-§A|7) F H7] 4F & W7 4°Coll B3}

A71d% : 2F5 DNA 5208 Fslod lul 2] gel loading buffer(BIO 101)9} %4
TAE buffer(40mM Tris-acetate, ImM EDTA)E A}4% 1.5% agarose gels(70mV)
oA A 4217} 30% Fot A7|9dF =k A7) 9FF ethidium bromide(0.5ug /mé)el A
30% &<t 9M%F F UV (Dual-intensity trans-illuminator)3tel] Wl & #ql3lm
Image analyser (Pharmacia Biotech)® ¥A}#l¢jom, 4R Polaroid camera(Po-
laroid DS-34; Polaroid 667 film) #<J#}4v}. Molecular standard markersZ+&
100bp DNA Ladder(Gibco BRL)®} ADNA/HindIl markers (Promega) 4% lkb
DNA Ladder (Promega)® A}-£3}c}.

Ag A 1702 Adel4 u]x¥ RAPD markers+ band® & §Fo ule} 2+
7t 13} 022 score= et ZF NA|7kel] F23 WHolr} gAY, 3lolE WEs) Ay ¢
¢+ band= A ¢ 5%t DNA band B]F o] ©]§ data® ¥ E] genetic similarity
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matrix® =4 %cH(Table 3). Genetic similarity coefficient (GS)= Nei & Li
(1979)o] 2% 2% & DICE(1945) coefficient®] whyel ol# c}lg3} Ze Alq 9
8 AAbE gic).

GSxy=2Nxy(Nx+Ny)

o714 NX¢} Ny x9 y /HAle] 3 AW $olz, Nxyx <152 FF% AH Fold).
DICE matrices NTSYS computer programs (Version 1.70, Rohlf, 1992)& A}-8-3}
of AitEge}. o] AR E 7]® o2 NTSYS-PC package®] SAHN clustering pro-
gramg AH8-3t9 UPGMAWH <] ¢]3] phenograme] 24 = gic}.

21 ¥ O@

1. S5y

A 2719 o]l A7 o3t e} JERAYE Atele] & zlo)jHe &
d9 =74 et F eAHSEFE Zolr}l 2.5-4.5em, o] 2-5mmg)(Léveills, 1909) 2}
29 713w, SR AGEL Ho)rt 7.3-7.5em, F 2.5-6mne)t}(Nakai, 1914). F%
A A2 AR A2 2 =79 HelE AR AH, T F9 Azt FF A}o)
slo] 43¢l WelF Mol g& Hal ¥ £ AN (Fig. 2). =¥ 19 264 BE
o] gt} sl AIE ] ZIEFREY &4 FV)7) Wely I3t EAE 2 A}
olo /A EC] A& og FXET & HUIY F U} o]Ae] Nakai(1914)7} v}
ol HAR JERAYES FoE2 M)A © o)§2 Balrh

AlgA 9 AZIel F F9 ol I AT AEMNY A7} 20-40cm, ¥ FE 3HA
3 3-578(Léveillé, 1909) 14 wt&l, 7l=2AEE /HA9 27)7) 70-80cmo)n Fo) ¥
A (Nakai, 1914), =& ¥ = 2-T70(A, 1957)2 Tl vl MA ] =277} 2
T R 7t B o] Aol Bk @AY AR FeA olF AL B
& A3 AEAY A7) 20-T0mZ A4H WHelE B4, 3 B 9 5 3-12718
249 Zrieh ARFAZE flslen, AA Welx FAF A i

Wl olE F F2b A9 ¥E, AEMNAY) Y Y55 S Este] Flg HeHal
Bd4A Wele 3T £ glslern® e F JASFE Bt Aeo] ebdsic).

Heid B chdA 2B 02 FolE 20-70cmold, £7]& A Az FAle] 9o
Ho] 913, W2 7|FodA 7FA7E ge] A A7 @) L FAsT, $5FAEY
o2, 24 3-6%oln YEEL EHEHIUT 7] ollF e ¢S AT AYo|n, Ao
15-70mm, & 2-7Tm2 Fo] vj§ Fr}l. AF 9 29L AAHIYA AR A -8
A9 2eAdetdYo® A7 ZHe] 25-75m, & 2-15mn o]}, ¥4 ujR-E ul
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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. Nakai s.
n. (TD].

BAdE Hofo 2 AX) i EHY, AL glo] A% AR slew, A7) He| 4-12m,
% 05-5m etk A= FAHAMRE Ao 7)o JAs Holr} whe @3, 3-12709)
Fo] #ejy, F2 44943 54k M) BUAL FYo 2 ol YA SR
Zol ZAetAx, FRAAH F 352 F e Aoyl Ad, g9 Hol: $-I2mAL
olth. 39 Aol 15-19mo]w, FAL I Me}olr). ol Ho] 30-42m HE o)
I EHE glow dujatF= #oh

2. RAPD ¥4

Ao 214" % 50719 random primersZH-E WA 7te] band9 o)} gl AT
band”} F 38 =) ¢fo} v|ws} ojB¢ primer 5& A 2§ 147019 primer’t 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 polymorphic
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

BAol o)]4=<r}. o]E 14749 primer?] G+C content: 60-80%°]3 F7IHLde &
2¢} zth. RAPD marker2 s°& 7zt primervit} 3-1870& ctiefslAl velhdow Z=5
DNA fragment® =Z7]&= 300-2500bp¥ ¢ & vebydci(Table 2, Figs. 3 & 4). 14719
primer 2%-¥] $8l3}A] ¢} AjdA o] ¢l+= bandE A|2]jF 168782] scorable RAPD
markers7} HFEAd| o|&E . FTHAHHF 712 sfAZE] fAl=E DICE-Nei
& Li matrices(Dice, 1945; Nei & Li, 1979)9] 2}8] A 4= %3 (Table 3), |5 7|23
% UPGMA phenograme] <o}z c}(Fig. 5).

ZA" AAZEY FALEATE 0.25-0.819 AR el ed, ZAFS A g ¢
o F Fo Agklols 0.54-08101%=Hl, ol FE Mol &3t FolAloMat viu|E 2
A7} 90]0.83-1.00(Seok & Choi, 1998)Ht} 3 A0 R o] o] $HHoR o &
gtse] &g walEoh vaigtRe e AVE NAES ZA ¢ 2FeE FEEN
t}(Fig. 5). 3 WA 2§& it FEie Adez MAL A= AFE 0.62-0.77¢]
AL, o F 2FL FAF Lo E FAE AFE 0.54-081F eyt oL AE
Ho g Jl7hE 7R FAHR Folxn lo] A fAA E3rt dojvtn USE
g% 5 slded, sid FE4A NASL olF 2EES ZIAE o]F 2 o] A3 v

22
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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 with Dice(1945)-Nei & Li (1979) coefficent.

1 2 3 4 5 6 7 8 9 10 1 12 183 14 15 16 17
0.7736 -
0.6857 0.7207 ~—
0.6195 06555 0.7288 —
0.5172 05410 05950 0.5891 ~—
0.7200 0.6981 0.6667 0.6196 05517 -~
0.6207 0.6721 0.6612 0.6667 0.5909 0.7069 —
0.6602 0.6606 0.7037 0.6207 05378 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 04381 0.3894 0.4828 0.4400 04655 0.5437 0.5000 0.4545 0.5225 0.4833 0.5043 0.5321 0.5455 —
0.2526 0.2574 03600 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 —

W0 N D U R WD e

e e i I
=N DT e W N = O

oA A= stk ol FHARD e H FHH E3E E 5 Q9 ugE
(Seok & Choi, 1998)3}+= tiZ ] olt}t. Nakai(1914)= 7FH=Z 80 97)A =Fol4)
A W G FARE R BA A AAl, 9 A @) B3 gle], §
Fol AlH o 2= VR A A= 43S & 4 sleul, o)+ Nakai(1914)9] 5 £2| 3
oo gk <l4e] RAPDeA vehd z2)2jal 214 abo](Fig. 5)9t= AARA} &
& e F3 9l

ZAE EHT 5 =32 A(V. chosenensis)7t MR WA JH el R}, B3], 139
primer(pl13)¢] 2072bp (Fig. 3)¢} 63 primer(p63)2] 800bp (Fig. 4)2 Wit w|wE
o kFAFels JehtA ot @i 5aEs 35249 (V. venosa var. cuspidata),
V. faurieis WA FEoA B5F FFH, 2322 RE ol AELS EARNE
marker® A7}& 5 o). @t B4kl kA= gedo] U whebsly 9] Fo
£4¢ AYx gl

el ® e AR FobAlotel de] REsle A-AA(V. venosa)t HeE) A
o2 fAbsch vty 9 s AuUE e Sul AU F7F frddAd diE Q79
vh glov), FobAlolal 7] A E#& 7% (Endo & Ohashi, 1986) & x5 <)

23
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L12345678010011121314151617H

P13

eyt S e g e - - -4— 2072 bp

o s von me PEVp—— -4— 1500 bp

P63

R —- ’ e a wo  n -#—800 bp

-

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/Hindlll marker.

Meld Zsel sl F 5AFe de2AANETY dF-2 A= gt A B
RAPD# A4 s B4 5 F& AZAXNEL e FEZ2A(V. venosa var.
cupidata) Behe QEAY V. fauriei®t HA 35 ¢)(Fig. 5) Q=2 AAEHE= F3lo]
& $9¢ s F¢ch. E35), 13 primer(pl3)2] 1500bp (Fig. 3)oll 4] el ghF-2}
e AYE NAEANA Bert gelEged et FERAE WESE FFEA] oo}
o]E8 TEH F e FE4F #3H markeryE ¥ & F Usch.

A2 A g F Y e AUESE AHEEEE §d3] FEo] ot g
Fo} FedAYEe Fixe] Hepd - Hxet FAEE 283 ANEE dRAHE =
g R Ao A e BTy ed ubs], SEAYQ de EE3= A
o) g HEQ FEZAY AL FE FH ol EA A &3] HAARc). 39 AtE o
2]z 77} 64 (Maximowicz, 1873; Fedtschenko, 1948), &2 #7} 7-8¥qldl ulslo
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Populations of V. hirticalycina

and V. angustipinnata complex

Kyeongnam, Mt. Mangun

l

Kyeongnam, Mt. Gumsan

Kyeongnam, Isl. Geoje

Kyeongnam, Mt. Gumjeong

Joennam, Mt. Wolchul

l__l_

!l

Joennam, Mt. Baekun

Joennam, Mt. Jogae

Joenbuk, Mt. Moak

Kyeongbuk, Mt. Gaya

Joennam, Mt. Jiri, Nogodan

= Joenbuk, Mt. Byeonsan

——Joenbuk, Mt. Beakyang

Joennam, Mt. Jir, Whaeumsa

Joennam, Mt. Duryun

V. fauriei

V. venosa var. cuspidata

V. chosenensis

L | l | I | | |
03 04 05 06 07 08 09 10

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

5o} 72 AvES 49364 5420 o] 7] ARty Fgo] Avw hRE
Fol A3 AofE @] ARt F3ig Aoz} Slek. A dejdHAE 2 FEA o
¢ W 2 WFE wl¢ chdste](Endo & Ohashi, 1986 & 1996) ©] =)@ AZ
B 77t o "g st

AEH o2 el gFe} rteRAE L s oA A%l PeiA HelE el
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AMNE FollA I3 Ado] WA Fo 8 74 (Nakai, 1914)® H o2 R} =23
o2 EXAWR §HA #o]E B g ori(Fig. 5), ©] Aeli= Nakai(1914)8] F7-Eo|
v sepa wolst= AMRTAZL g%tk ¥, o] HA AEL FF 24} A E=E,
3}7] 3 RAPD marker5ol4 Fg zo)E Helt, 3524, V. faurier®t ¥4
subgen. Vicilla®) sect. Vicilla (Kuphicha, 1976; Endo & Ohashi, 1996)] ¥ €t}.

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 faurtei 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. PL:199 (1996), nom. illeg. Type specimen:Korea, Busan, Beomeosa, 18
May 1906, Faurie 454 (TI ).

=V. angustipinnata Nakai in Bot. Mag. (Tokyo) 28:329 (1914) T.H. Chung,
Kor. F1.: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.
Ilus. Kor. P1.:198 (1996), syn. nov. Type specimen:Korea, Prov. Joenbuk. Mt.
Baekyang, 4 May 1913, T. Nakai s.n. (T1 D).

Korean Name :+}#$kF (Naraewandu)

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

Taxonomic note:This species was described as Lathyrus fauriei(Léveille,
1909) first based on the specimen collected from Busan (Fusan) in southeast
Korea. However, since V. fauriei 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. angustipinnala
(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. amgustipinnata should be synomizeg as
V. hirticalycina. V. hirticalycina was previously treated as a synonym of V.
angustipinnate (Lee, 1969) or a variety of V. angustipinnata (Lee, 1996). Howev-
er, these taxonomic treatments were illegitimate, because V. hirticalycina based
on the Lathyrus fauriet H. Lév. in 1909 was prior to the name, V.
angustipinnate 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. (TI, Type specimen of V. angustipinnata): Mt. Geumjeong,
Temp. Beomeosa, 19 May 1965, T.B. Lee et al, s.n. (SNUA) Mt. Mangun, 12
May 2000, S.G. Kwon et al, 2045-2049, 2101 (IUI)» Mt. Mangun, 15 May 1988, col- -
lector unknown sz (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.]. 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 Vica hirticalycina and V. angustipinnata have been a
source of confusion and controversy in Korea and also their systematic relationships
with V. vemosa 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. engustipinnata did not deserve an independent
species and should be treated synonymously as V. hirticalycina. On the other hand, V.
hirticalyana differed from V. vemosa 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, Vide engustipinnata, V. hirticalycina,
V. venosa.
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