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b & {7 & Persicaria@ (0| Z3}H)e| & 2|2 &
ITS €7|/M H0|

rok

# dToME #F52t AN S Persicariad BFFE] g & 2R 0% (nrDNA)S ITS <
7IME E4E Fdcte 2 4 ERFEY FARAE FAH 0 sdh. B ApAs B g B
F9 nrDNA ITS 73+ 97148 2 2 BFae) BHeA gy, std 2 4344 2 2
o 2kl A FAdAE FAEE W gl #83 Ao vehgth ITS 97" BaA
7 @of3l neighbor-joining treeol ] B A sh2al REFESL AA P gmphibiums Uw =] 2
FUEE EE6HE groupd 2719 AldE FEHATY UnA BEFEES Tdes 5 oA A
€& ©A (D P lapathifolium, (2) P. persicariast P. viscoferum, (3) P. orientale 2 P.
viscosum, (4) P. japonicum 2 (5) P. longisetum, P. erecto-minus var. koreense, P.
caespitosum var. laxiflorum, P. hydropiper, P. pubescence, P. tinctorium, P. foliosum, P.

trigonocarpums EFsHE groupl® NEFHATH ol2d ZAnt= A HeF Ada A o)
A= UE B d EFF7e] ST HEFog A8

Fool: e AN S Persicariad, 3 2lE.9.4% ITS, 4374

Polygonum=(Polygonum L. s. lat.) Persicaria’d2 Miller (1754)] ¢}&] 3h}e] 2(genus
Persicaria Mill) 22 HAAHAD FHFTFom FALE st A AAHoZ oF 1000 =

&5
o] #3381 vt (Graham & Wood, 1965). # & A2E5e duy i thdale Aess=
28, AHY WA ¥ o, 2715 A8 Am 2R gl FASAS 9o 24w
AFA SO A6 98 S g2 4 JBs3 Fgo] pERIED, oed EAd oA
of dRAEL o]E s HYd £o7 AAF/E Frl gy B Ajfoas B on
Fr = Danser (1926), Steward (1930), Komarov (1936) 2 Graham and Wood (1965)2] #A
aloll wet Polygonum#:¢l 3 48 2389}

Persicaria®® &7 5& W A8 A7), A9 Fg 2 27 349 e, flower

A ARE A (02) 880-6681, b (02) 872-6881, AAFO-MA: parkc@plaza.snu.ac.kr
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fascicle®] =& AHl, £9] 4
F1 e, PolygonumziJl E}% ZTES vR7HA
ol 9o wjg E3E Fde] wo 4 Frae] A afAe
o shapzhe] A zpol® Qlste] o Ae BFety elgA, @A 2 AT 24 ol
glolA we Edho] glojgit Melsner, 1856; Nakai, 1909, 1926; Danser, 1926; Steward,
1930; Komarov, 1936; Ohwi, 1934).

ko] EEEL= Persicariad BFTS 15%F 2UF 2EFOIA 19% 1¥Fo] Xk
Ao Ruwol 9ou shxie] wet 1 BFeH A L AR Qo AsjAtelrt A
374 el (Chung, 1965; Park, 1974; Lee, T. B, 1980; Lee W. T, 1996; Lee Y. N,
1996). 2 o], Chung (1965)8 &tiol=  Persicaria lapathifolia (L.) Gray (=
Polygonum lapathifolium L))o 39% 2%F0] B¥3e Ao 2 MG o, Park (1974)2
3ME o}Fo] Bt o AAFrh &9, Lee T. B. (198009 Lee W. T. (1996)
Park (1974)¢] P. lapathifolium® o}ECo = 223+ P lgpathifolium L. subsp. nodosum
(Pers) Kitam. 2 =99 Zo=2 QA8 7tz P, lapathifolium® 28 &2} 3WFo] ghkieo]
Bya= Aog Ruddrl £e Nakai (1919)F Ihtm 594 Ay 5228 71
2 My 93} stulo] wtdo] Ar|= EA| o8| Polygonum koreense Nakaig 7] A8kl
o, Tto (1956)E B EHTY 43 dwlol Azgeln xwel HeAd SA4S 7R
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Persicaria erecto-minor (Makino) Nakai®] ¥ Z(Persicaria erecto-minor [Makino] Nakai
var. koreensis [Nakai]l I Tto)©. &, 712]3 Park (1974)2 ¥ EF9] do] A3l EAd
o) Aste Polygonum amphibium 1.2 Y& (P. amphibium var. koreensis [Nakail] M. Park)
ox zZ+z+ AgEch gHA, Polygonum longisetum P, caespztosum«] HEOZ
(Steward, 1930), P. caespitosum var. laxiflorum P, posumbu® WE (P. posumbu var.
laxiflorum; Hara, 1966) Ti= shvtel =d¥ F (P laxiflorum; Makmo, 1914)0.2 P
trigonocarpum® P. erecto-minor®l WECE (Ito, 1956) 217 A4 H7= ¢t E3
Timson (1964)%= P. persicaria’t P. lapathifolium® Fejdo2 {FAg Hg 50 P
lapathifolium®) autotetraploid?! Ae2 A3 v} ow, P. orientrale= ¥ & & &
zegt= 2] we 24 (incumbent cotyledon) 2te S| 98| Persicariad 258 =
3to] shute] =dW 4 (Amblygonum [Meisn.] Nakai, Lagunea Lour.) B:3= Polygonum#:2
Spe] Az PEEE 390 (Loureiro, 1790; Nakai, 1929 Small 1933).

ole} 7ol HejE AdEHol glo] wlg g Fae] wolE yeluie] 1 EFIA BT
AowA 2 AF AR, 2dn A fARA A4 Sl dolM w2 of#EEe] TA
dE B H BT 7‘8 A A&l we &1 5L & o] = FdA
wol7t A Vel B2 markerg AHEE Bx}ﬁﬂida ATt H&3 oz IR 9
t}. 8] nrDNA ITS 77+ vt &3} o7 £& (Suh et dl, 1997) vl 3k i) dstH =
9lo] 27} GABAZS delE o HHd Aoz ®Hud v g (Baldwin et al., 1995;
Alvarez & Wendel, 2003; Bailey et al, 2003; references therein). UJra}/ﬂ 2 Ao g
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FaolA vebthE ITS T3

A Persicariad 2575 tiaes (D) ITS 7319 d7i4de 2
b
=

d BFFHY fA3AE A uA s

AE: & AFE 19989 FE 2000 Abolel]l Mg, A7k A8 Ad AARE %Ev:;,
A A, e Y, AR 79 R JIH AstE, 29 e z

F 2470A 9k v New YorkFolA 5 17142 EH’BLE Tt (Table .
DNA #&& A% Aune od 4& A&t an, ofdjela ANFH3 A silica-gels o &
st FHA AZATIAY £ AFEdE ERkste -70ToA ZaA74A] WE 2aEd
S, DNA B4 AB8E FHERA 53 P otguetii H Lév.e} P foliosum H. Lindb. var.
paludicolum (Makino) NakaiT #2404 #|Jstg]on Mo Algd 59 F=FHRO A
Soistu Agasty g ERA(SNU) 43k

AN

DNA F%: Total DNA F&& QoA AWz F98 AAE thg wxpabgde] Qi A4
Ar9k A gyt B2z F%-2 DNeasy plant mini kit (QIAGEN;
Germany)& Ab&3stel F3stAth Ase e A 49 50-100 mg, Axd 49 45
20-40 mgS AFEEEeH, TE A 342 manual (DNeasy Plant Mini
Handbook, 1996; QIAGEN; Germany)< Wzl 335ttt F£3% DNAE 4%E 1.0%
agarose geldl #7953t 5 ethidiumbromide (EtBr)2 9 Msle] UV 2@ sto)A] markerst
e YrE vaste] FE &5yt

=

o_.>i
fo T

PCR (Polymerase Chain Reaction)el 23 ITS¢ ZX: ITS F99 ZZ& 93 PCR
< Hot Start PCR method (Chou et al, 1992)& W&ol 8519 2™, template DNA2] 2
2 2 "AdE =] 98] vh-godlo] 10% dimethylsulfoxide(DMSQO)E H713lat). st
AL 0.6 ml microcentrifuge tubeol A% template DNA 10-50 ng, 10X PCR buffer (100
mM Tris-HCl, 15 mM MgCl:;, 500 mM KCI, pH 83) 9 g¢, 2 mM dNTP 10 «¢, 10 llM
forward primer 2 g, 10 uM reverse primer 3 g, DMSO 10 (& &3 t}& DDW.E &
FIE 90 w2 9o vheglon Fuks whxEl7] 98] mineral oil 80 & WHEg ol -r]
of Z7k8) oil & PA3AUTE Tag DNA polymerase (AmpliTag Gold DNA Polymerase;
PE Applied Biosystems, CA, USA)E 25 unitel]l 1 #£2] 10X PCR buffer$t DDW.S 29
T 539 10 W= 5ol AREsATE PCR WHs-EH4S 98T oAl 387} pre-denaturation? 71
T 9BTE 280 FAANZIEA #rbsisinh o]%-9 PCRS 95ColA 157+ denaturation,
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Table 1. Vouchers for ITS sequencing of Polygonum sect. Persicaria

Taxon Acronym Voucher Locality

Polygonum sect. Persicaria
P. amphibium L. AMP1 Kwak 990813 Korea. Gyeongnam
AMP2 Kuwak 33 Korea. Gyeongbuk
P. erecto-minus Makino

var. koreense (Nakai) Kwak & Park

L . ) ERE-K1 Kwak 99287 Korea. Incheon
(=Persicaria erecto-minus var. koreensis)

ERE-K2 Kuwak et al. sn. Korea. Gangwon

P. foliosum H. Lindb. FOL1 Kuwak 99242 Korea. Gyeongnam

P. hydropiper L. HYD1 Kuwak 99278 Korea. Incheon
HYD?2 Kwak 99266 Korea. Gyeongnam

P. pubescence Blume PUB1 Kuwak 99330 Korea. Gyeonggi

P. japonicum Meisn. JAPI Kuwak 99242 Korea. Busan
JAP2 Kwak 99222 Korea. Gyeongnam

P. caespitosum Blume var. laxiflorum Meisn. CAE-L1 Park et al. sn Korea. Jeonnam

P. longisetum Bruijn LON1 Kwak 99171 Korea. Gyeongbuk
LON2 Kwak 99155 Korea. Gyeonggi

P. persicaria L. PES1 Kwak 99204 Korea. Seoul

P. viscoferum Makino

var. viscoferum VIF-V1 Kuwak 99271 Korea. Busan
VIF-V2 Kwak 99187 Korea. Gyeongbuk
var. robustum Makino VIF-R1 Kuwak 99274 Korea. Gyeonggi

P. tinctorium Aiton TIN1 Kwak 99327 Korea. Seoul

P. trigonocarpum (Makino) Kuddé & Masam. TRII Kuwak 99241 Korea. Gyeongnam

P. lapathifolium L. LAP1 Park 95-62 USA. New York
LAP2 Kuwak 99140 Korea. Gyeonggi

P. viscosum Buch.-Ham. ex D. Don VIS Kwak 99184 Korea. Gyeongbuk
VIS2 Kuwak 99147 Korea. Gyeonggi

P. orientale 1. ORI Kuwak 99214 Korea. Seoul
ORI2 Kuwak 99136 Korea: Gyeonggi
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ITS-K1 ITS-3
— —_
ITS 1 ITS 2
D «—
ITS-2 ITS-4
ITS region

ITS-K1 5’ -TCGTAACAAGGTTTCCGTAGGTG-3' ITS-2 5’ -GCTACGTTCTTCATCGATGC-3’
ITS-3 5’-GCATCGATGAAGAACGTAGC-3’ ITS-4 5’ -TCCTCCGCTTATTGATATGC-3’

Fig. 1. Organization of the ITS regions. Arrows indicate orientation and approximate
position of primer sites. Sequence of primer 'TTS-K1' is obtained from K. J. Kim (pers.

comm.) and those of other primers are from White et al. (1990).

54Col A 30x27t2] annealing, 72 Toll A 45%7+9] extension®. & o] F0] 2= thermal cycle2
353] WHE paEtg) 01, extension AFS A 3 9) 45% o] F n) cycle®d 3% Z7MA AT
PCR primerZ+ 'ITS-K1' (K. J. Kim, pers. comm.)¥® ‘ITS-4'(White et al., 1990)& 7}z}

forward primer ¥ reverse primer® AF&3FF (Fig, 1).

ITS #4919 sequencing: ITS F99] sequencingS P. erecto-minus var. koreense$t P.
orientale 2 P. viscoferum var. viscoferume manunal sequencing®] WHoZ ¢7AAL
AA st o, ”7] ERTES AL UM A EFFES automatic sequencingS AFE-3He]
A7 EE At ITS ¥912] manual sequencing®  Sequenase PCR  Product
Sequencing Kit (ver. 20; USB, OH, USA)& Al&stgon, 2E AHzaye ZFx9
manual (Protocols for Sequenase PCR Product Sequencing Kit, 2nd ed., 1997, USB, OH,
USA)3}+ Winship (1989)9] ¥#-& Wdsle] S8l Automatic sequencinge ABI
PRISM BigDye Terminator Cycle Sequencing Ready Reaction Kit (PE Biosystems, CA,
USA)E Abgstdlen, BE A4 F3A2 manual (Protocols for ABI PRISM
BigDye Terminator Cycle Sequencing Ready Reaction Kit, 1998; PE Biosystems, CA,
USA)E uwel 338t8ith Cyclic sequencing W3-8 06 ml tubesel AA® PCR product
20-30 ng, RRmix (Ready Reaction Mix) 4 {, 32 uM primer 1 (/S Y3, DDW.2 & &
JE 20 W= L W8NS DNA thermal cycler® o] &8t 96Tl 302719
denaturation, 50Cel A 15279 annealing, 60ColA 4%-7+9] extension® thermal cycle
253] REE #ealirl. Sequencing primers manual sequencing® U3 AL Al gty

Cycle sequencing 23 4033 producti= ethanol/sodium acetate precipitation ¥#-& o] & 0}
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o A&t &, productl 3 M sodium acetate 2 gf, 100% EtOH 50 wlE 37}t A2
o 158 FAoh7F 11,000 rpme 2 2093t 4 # 28t DNAE A #Hk 3% DNAE
S AAZ F 70% EtOH 250 pwlE $o] 11,000 rpme 2 587 dAEaste] A&
& EtOHE AA3 Aol pellets AxAZTH 7AZxdH pelletel TSR (Template
Suppresion Reagent) 20 @& A7lste] ol & &332zl & 92ClA 283 denaturationd}od,
ABI PRISM 310 Genetic Analyzer (PE Applied Biosystems, CA, USA)& AR&3stod ITS ¥
el d7IMES AAsAt

Data ¥4: 2 4 16%Fc 25/MAZFE Aozl 25749 ITS @714 EL Clustal X
program (Thompson et al., 1997)& Al&3te] AA#SHon, Fetoz wddeiE &t
248G, ITS 1, 585 2 ITS 2 Ade vhaks AZox 7]2e] wmg @474
(Baldwin, 1992; Kim & Jansen, 1994; Suh et al, 1993, 1997, Sang et al., 1994, 1995)7} H]
watel 2Astgen, ITS 1, 58S, ITS 2 $99 G+C H]&-2& PAUP program (ver. 4.0bl0;
Swofford, 2002)8] base frequency options AFE3le] AxbelAuh ITS 971X €8 9 parwise
nucleotide differences’= PAUP program®] distance matrix optiong ©]&3le] &3t e,
o 7] ¥ o] (nucleotide divergence)®= %+7] options ©]§ transition : transversion H|&& 2:1
2 7}A8t two-parameter method (Kimura, 1980)2 AAtslgidh, o 29 A&d d7]
o] A}-43}e] PAUP program.E neighbor-joining tree (Saitou & Nei, 1987)& AT
#A, bootstrap £21€ neighbor-joining #4137 43 222 10003] 9] re- sampling<
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nrDNA ITS® 9714 g: B AF A3} Persicariad 163Fw 240A ek Erlik 1704 ¢
ITS F&9 47140l 7“3 Hlon, W3 ITS &2 2ol Table 2011 A A&

Stk Persicaria® BFa-59 ITS Zoli ITS 15#0] difwe] Ewola 241-242
bp, ITS 2‘ﬂ Hol 240-247 bpelHoH, 585 & EFF ITS 72tel A zﬂ Zol= 646-652
bp® (Table 2). &% 2 4 g2 EFFE ITS 1394 ITS 29 dol= dA7}
A dsA & W BHig ITS 1 2 ITS 29 A7) W 2gue Aoz Ve E} (Baldwin
et al, 1995; Bayer et al., 1996; Moller & Cronk, 1997). 3t#, ¥ A @54k EFae] ITS
2ol ntr) &1t Fallopia?:(557-572 bp; Won & Park, unpubl. data)@} Muehlenbekia;
(566-570 bp; Won & Park, unpubl. data) 2 Polygonum? Echinocaulon’3(590-646 bp;
Park et al, unpubl. data)oll ¥8} 21 #Hol}, Cephalophilond(661-665 bp; Park et al.,
unpubl. data)oll H8) # i Tovara™(647-648 bp; Suh et al, 19903 ARG 1o e
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Table 2. Lengths and G+C contents of ITS regions in the Polygonum sect. Persicaria

ITS 1 585 ITS 2 ITS 1+4ITS 2
Taxon Acronym [ ongth G+C Length G+C Length G+C Length  G+C
(bp) (%) bp %) bp) (%) (bp) (%)
P. amphibium AMP1 242 640 164 561 240 683 42 66.2
AMP2 242 640 164 561 240 683 482 66.2

P. erecto-minus
var. koreense ERE-K1 241 627 164 561 241 639 482 65.8
ERE-K2 241 622 164 561 241 686 4R 624
P. foliosum FOL1 241 625 164 567 241 01 482 66.3
P. hydropiper HYD1 241 622 164 561 241 683 4% 66.3
HYD2 241 622 164 561 241 685 482 654
P. pubescence PUBIL 241 62.2 164 561 241 685 482 65.4
P. japonicum JAP1 241 596 164 61 241 701 482 64.9
JAP2 241 593 164 561 241 704 482 64.9

P. caespitosum
var. laxiflorum CAE-11 241 62.2 164 56l 242 682 483 65.2
P. longiesetum LON1 241 6l4 164 561 241 685 482 64.9
LON2 241 618 164 561 241 690 482 65.4
P. persicaria PESI 241 621 164 561 241 656 482 63.8

P. viscoferum

var. viscoferum VIF-V1 241 618 164 561 241 6B6 482 63.7
VIF-V2 241 618 164 561 241 656 482 63.7
var. robustum VIF-R1 241 618 164 564 241 656 42 637
P. tinctorium TINI 241 6l3 164 561 241 676 482 64.5
P. trigonocarpum TRI1 241 62.2 164 561 241 689 482 65.6
P. lapathifolium LAP1 241 610 164 561 247 668 4% 63.9
LAP2 241 610 164 561 246 674 487 64.2
P. viscosum VIS1 241 602 164 561 242 674 483 63.8
VIS2 241 602 164 561 242 674 483 63.8
P. orientale ORIl 241 614 164 567 241 668 482 64.1
ORI2 241 614 164 561 241 667 482 64.0
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o

Wtk

oA @Ak BRde) o] ITS F-91e ZHolys &t Wol7k vehdgeh ITS 1578&
P. amphibium®] 242 bpolgen, ¥ Fg A e|g f?}i“?} v x] EFTE 4$ 241 bpE
=393, ITS 2582 240 bp (P. amphibium)-247 bp (P. lapathifolium)Z o7} eyt
th, B oA BEFEEY ITS 13 ITS 29 4di4 710]*: Fiol EFolA sdshy, P
lapathifolium, P. caespitosum var. laxiflorum, P. viscosum< ITS 2%-&°|, P. amphibium-<
ITS 18-%o] o7k ] 71 Ao & w3}t (Table 2). 3VH, Polygonum%:2 Cephlophilon’d
Echinocaulon® 2 Bistortad2 ITS 27F ITS 19 vBlsf HAgAdez dw (Park et al.,
unpubl. data), Fallopia®:3 Muechlenbeckia%2] 45 /T8 9] A9 ITS 19 #Hol7} A
Ao 2t} (Won & Park, unpubl. data). WebA, ITS 13 ITS 29 Fid Zole vy
Zahfel ] &7 2 & Holrt JElis Aoz fHuEu o] 1? & 4o F 3 (Fabaceae),
W 9} (Poaceae) Z1#] 1 v T (Rosaceae) 5 4 FolAdE Bixo] gt} (Baldwin et al,
1995).

B oA g BEETEY GHC BEE ITS 1%-%o] 593 (P japonicum)-64.0% (P.
amphibium), 1TS 2828 656 (P. persicaria, P. viscoferum var. viscoferum, P. viscoferum
var. robustum)-68.9% (P. erecto-minus var. koreense, P. trigonocarpum)® ITS 2 9]
ITS 1 8 HED =& G+C B &S Hon 5859 A9 56.1-56.7%% ITS 1, ITS 2 F-2
H)3] e Aog WAt (Table 2). &34, dA7A Bug @i A5 ITS 5919
G+C B &2 ITS 19] 51-60%, ITS 27} 50-60% 4 L&, =4k BFTES G+C v &L ITS
19 4% o= daAs53 fAshy, 1TSS 28 Hwd 22 £5d Ao wesch
Polygonum?: Echinocaulon® 9] 7% G+C v]&2 ITS 1 F&°] 61.8-67.0%, ITS 2 F&o]
64.7-75.3%°| 31, Cephalophilon2¢] 7% ITS 1 H#°] 596-612%, ITS 2 Ko
63.1-66.8%, Tovarad & ITS 1 HEo] 627-665%, ITS 2 FEo| 654-79.8% (Suh et dl,
1997; Park et al., unpubl. data)®, B & 3kak BFte] G+C vl &2 £ o2 B/
ys] vmA e wHolw, Edute &sl= Fallopia® ¥ Muehlenbeckia% ) G+C vl &2
ITS 1914 70% o], ITS 26141 75% o] Won & Park, unpubl. data)2.2 ©]& Feof ]3|
e A3 v Aor wer

oo x] Aol 16%-Ft 2542 ITS E7IMES 44 eﬂlr ITS 1 Fto| 243
bp, ITS 2 ¥ito] 256 bp& AEEow, 585 F8& ¥3slo] F 657 bp= h=RIbs A=
4ag A4 ITS 9471499 5 12920l 1-3 bp 2ol9l indelo] vepsde. 3, HHH
ITS 97149 657 bp % 104 bp7} variable site® FHHHJoH, TS 1 F-#o] 53 site
(52.0%), ITS 2 H-Ho] 49 site(48.0%)°] 2™, informative site®] 3= F 0= ITS 1 %
ol 4971 (54.4%), ITS 2 -‘jr‘l?‘o] ANA56%) N ITS 1 FEo] ITS 2% H]3)

informative site7} ¥ & v &= Vel

-

ITS 4714 d 2 @7] Wo] ¥4 2 AelA Ao &4k Persicariad®] 773
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ITS 74 471 O] ITS 1014 0.0-149%, ITS 2904 0.0-11.7%, A7l A 0.0-9.3%

£ 9 037]‘3301 P. amphzblumJJr 1/}”17\] ERJFE Alo]lE ALslae &
=7} 00-57%2 @A7A G sl E o2 & we Ao BRI g71Hold v 3
A e Ro g eyttt (Table 3; Suh et al, 1997; Park et al., unpubl. data; Won &
Park, unpubl. data). Polygonum2; Echinocaulon ITS F912] &5/ |71HolE 05-11.6%
(Park et al., unpubl. data), Tovara®-& 13-10.7% (Suh et al, 1997), FallopiaZ; oA
09-12.1% (Won & Park, unpubl. data)2 ¥ %o] loi wlrjExte] A9 ITS H9¢ 037]
Ad ®o]l AxE £7F 9 Al o|rt gl ez Aukdch g, 2 AgolA B

47 tﬂo] Ars ghaal B o2 BREFEC ey oz B oHo dr] Wel Ax ¢ —‘r’r?ﬂ

#AE BE3 w7 i dAALE dder o Faajor 3 Folt

ITS 971799 FadA B4 2 ATl ol 25709 ITS H71MLE Kimura®]
two-parameter method (Kimura, 1980)Z A}&a] A4t ITS A7I¥o)Z5-E neighbor-
joining tree (Saitou & Nei, 1987)5 A&ttt (Fig. 2). 1 A3 AoJx) neighbor-joining
treeol| Al 2 A A BRIES AA P amphibium¥ VWA ERTES LSS group
o] % e Adz TEIAADG vrA EFTLES e ¢ oA
lapathifolium, (2) P. persicaria®t P. viscoferum, (3) P. orientale 2 P. viscosum, (4) P.
japonicum, (5) P. longisetum, P. erecto-minus var. koreense, P. caespitosum var.
laxiflorum, P. hydropiper, P. pubescence, P. tinctorium, P. foliosum, P. trigonocarpum-<
¥3stE groupl 2 A EE NG

Polygonum amphibium< -ekxob thE ¥ Hu] 2diAoo] de] ¥y, thdPoes A
&7 0] sl 25-4 cm«] #e 3130l flower fascicleo] £&3] W3t 3hx9 FH, 1
dz Wgdd 579 4% (Laubengayer, 1937, Ronse Decraene & Akeroyd 1988) 59 &7
of o3 2 A 1/}\311] BHasd degdoem Fglo] FiEdth Z£& ITS neighbor-
joining treeol A1 #A3] 71 branch length® 7FA WA & & A ?&‘3 FHeEd 58
o] FREYoH, ojgd BAE 100%2] bootstrap #toll 28l AA=HAG (Fig. 2). & T3}
U A sa B BEgzie) oy) Woli= 76-92%A %R Echinocaulond % Tovara’d 3}
o] dArwe] 4553%8 0 ¥ Aoz eyt (Table 3). o188l AxtelA P. amphibium
o Al B A REFSI FeletA BeHE 2o Jekon, E Fo F&3d EF%
4 A2 FEEy] YalE A AAd Exste g BRTS Tste] B4 S 5
of 8t Aow FHordr)
Polygonum lapathifoliume A4S A9stn A JAH R Z¥ste EFToR 93y
A Fgo] FelskA ‘415}‘431 Aerssl Z2ae wokolw, sluje] Hde] 73 tAx A

7b AtAEte] g RRTEN FHdes o] FRET T, E AFA F£AHE &
B3 ITS G7IMEe ITS 2 2 2Eo] 3 bpe] 542 indelo] vey, & 4 ©&

io

)

F

£

ML oMo
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HYD1
HYD2
JAP1 PUB1

TIN1
LON1

LbN2, ERE—K1
1
00 ERE—K2
LAR2 CAE—L1
LAP1
ORI
ORI2
VIF=V2 VIS
VIF—R1 VIS2

PES1

100

— 0.005 changes AMP1

AMP2

Fig. 2. Unrooted neighbor-joining tree obtained from the analysis of ITS data of
Polygonum sect. Persicaria. Numbers next to branches are bootstrap values.
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BE57E9 97 Adnt ¥5lo] R, neighbor-joining tree Aol % 100%9] bootstrap
groll o3 2 ERTEH Fiol dEHAnh ¥ ERw2 49 JErt AE, F2 YEd
g A edE e I3FoR do vt thdata, 49 4 EE Sy §E 2
sl 257 e HAE AR T bde gAx go] g 2¥EAY XA &
5 A9 2 2o we FAT Fde ®olE vepdd, @9, AR vl BF(LAPD
3 Ak (LAP2) BfFw-2 o9 e 2 "o B 48 X33 uliie defd 320
Aol TR, o] 1 driolE YEUITh S 2 AFelA P

=
=2
rir
—’ oo
g
lo
jal®H
)
X

lapathifolium var. salicifolium=F €9 27|17} viX 2 & P. lapathifolium var. lapathifolium]
ITS 971498 430} ol MAls ITS 2 F9o A= vhE Zol9 ITS copy7t &
Aste], AT A7IMGEE AR KIF T FAHAA ALkt oek Zo] FUT genome
Aol A2 2 ITS copy’t EA8tE A5+ o159 genome Aol e ITS loci7t #F 3
lineage sorting, AZ% 2 pseudogemzatlon Zo) og A3 HA ¢ A2 (Alvarez &
Wendel, 2003; Bailey et al., 2003; references therein), ©]& ITS copyel| gt 2o}l 95
ZAF 2 A8 Z3) o8 copyE AR EFTEY AA IAE FHE ¢ e Hor o
2

It} (Bailey et al, 2003; references therein). ™WetA, P. lapathifoliumdl 12 =o)L t}

Fe Torel BRTel PR BI, @7 2 ATAAL AAAE A EEsE o
G BFel Ug Aol BaF Ao perdrh

Polygonum persicaria= =719 &9 2 <o) A 7bsi
A& 7H§}7]7]— 578 % ‘:]'% Trt_'“e of| H]°H “H}\_ ERQo= ‘ll‘?‘é%‘:]’ st Timson (1964)
7;

=
P. apathzfolzumﬂrt— ITS “{37]/\1@‘0] 46-5.0%%9] Wol= ‘/}EPLH% ]
FUT ITS G7IMNE S 7HAE Ao yepwth og Aade
Timson (1964)8] A& = 11215}7‘1 o ITS #A4E#E & o & 22 P Uzscoferum
A RFLY FARAZ 2 e dvEd, @, B F P oviscoferume £7)

9l ko tpde oA "o Ak X DA, flower fascicleol A&HoR Wy

EANL FHa =3 Polygonum persicaria®t P. viscoferum2 ITS neighbor-joining
tree AFoll Al 100%9] bootstrap el 28] A A== group= FJ3HA

Polygonum orientale= 2 4 Umx E2F7E34E 9] w923 (incumbent cotyledon) <
7B, AR 5L oled EA o eAst & FE& Persicariad ZH-E E2ldto] st
L8y £ v Polygonumel shuel dz FEEVIE 3ttt (Loureiro, 1790; Nakai,
1929; Small, 1933). 28y B dFolA ITS H9e 97 Ade B4 43, 2 T34 P
amphibium& A< =k e ERe] 947) Wel: 1.9-40%= P amphibium¥ 1
R BFT Aol @ridolnn) A vtom Poviscosumst 7HE 7HAA wE A £,
ITS neighbor-joining tree’tol X P. orientale®t P. viscosume 94%°] ¥ bootstrap %koﬂ
23} A A= groupg P48 Polygonum orientale™ £ A WA R EHE
erd o] Mk mAlo] Wiyt wadas 5AL vEhu, Pooviscosum® o€ 7A€ 73‘—r
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RS @7 A WAL QEUA A G G el Ao ey
W

)
%TET@@. ﬂﬂll‘c E}%"é o] gle Fox HAtdch
Polygonum japonicum Wb} F= i, dhm o Fxshy tpdg o R A5 o]
aba3lar, gl 71 ' A& Ao epidermal cavity’t X5t Ao g Fglo] FEY
B BHF2 ITS neighbor-joining treedtel = H] & 71 branch lengthE 7} HA =84
ALZ AT

Polygonum hydropipere fretAlol 5, 50 2 55 £¥38tM, 93 39 epidermal
cavity7} #3313, flower fascicle®] Wl 27E]7} interrupted panicleo]|™, 37} #dlo] gl
Fdo vy e] 712 o] Foxl wae FH7F EAste 52 E A oE it #
FrEY PRI 3, P opubescences FEolrote] EE3 3ty @A epidermal
cavity7b #38tal, Firp Feo] glom e RpdHo R ]—?—01 e FH7E e
A Sl oal P hydropiperst BEA o2 fARSH, ITS Al o5 THe] A7l A
dS Ed3 Aoz Yehv deHer 4% olg 7H %037&74]9} dxsh= AFE
LERU AT

g, A7 EFTES A9 sk 2o TEL ITS neighbor—joining tree’}ol A
e A FRER e o2 d groupinge 70%9] M|wA =L hootstrap FEoll &8 %X
At Polygonum longisetum®} P. caespitosum var. laxiflorume F2 Folajol =94
—%}EL Stapzkel As) pole) wel olE RHTES BFHIA AF L dAse] we
“to]l Qojgvt E3 P erecto-minus var. koreense, P. trigonocarpum®t P. foliosum
o] 46‘3 WA F& m@lgel EAHor Y BFTOR P trigonocarpum®) Persicaria
erecto-minor (Makino) Nakai (= Polygonum erecto-minus)®] REF o2 o5 E= 5 (Ito,
1956), o]g 7+9] aﬂgﬂz% FAANZ 9 °H _,_ﬂ_zsLxJ 74]2/\4 A a 9] 5].74]5]])\401] oo ﬂgH
o) 7k ikl T3 ITS neighbor-joining tree’yoll X P. longisetum, P. erecto-minus
var. Koreense, P. caespitosum var. laxiflorum, P. foliosum 2 P. trigonocarpum<
A7 & Ao2Z vepgen, d7¥ols 00-1.4% AER vf$ e zo g vyttt

ol AR B ITS #7 7 Ee 2 A BHwre BFehy gaA, 87 2 AF
2 Yetstom, AA A

B A
rlo JZ:
_\;

M
=il

4 o r-{m

270 1_ T

ERTe gz 3 03_%1% Fel 2 A 277 AT % WA fd g2

Al ebed = gle Aoz AlgHh &9, ITS 749 d7iAd B4 2a e 2 4 2
AeAl= A FHA AEGAl 8 AdHAD B 4 EFiwie fFAwA
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Variation of nuclear ribosomal ITS sequences of Polygonum

section Persicaria (Polygonaceae) in Korea

Myounghai Kwak ', Min-Ha Kim, Hyosig Won, and Chong-Wook Park’
School of Biological Sciences, College of Natural Sciences, Seoul National University,
Seoul 151-742, Korea

We examined nrDNA ITS sequences from 16 taxa of Polygonum sect. Persicaria
(Polygonaceae) in Korea to infer relationships among the taxa within the section. A
neighbor-joining tree obtained from the analysis of the ITS sequences suggest that the
ITS region was useful in inferring the phylogenetic relationships among the taxa. The
neighbor-joining tree indicates that P. amphibium is clearly separated from the other
Korean taxa. The tree also reveals the presence of five major groups in the Korean taxa
of the section; 1) P. lapathifolium var. lapathifolium, 2) P. persicaria and P. viscoferum,
3) P. orientale and P. viscosum, 4) P. japonicum, and 5) a group including the remaining
taxa. These relationships depicted on the ITS tree are largely congruent with those

inferred from morphological and anatomical characters.
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