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Abstract

The morphological characters of Polygonum thunbergii s. lat. were studied in the populations in Azai-cho,
Shiga Prefecture (Azai) and Mt. Takao, Tokyo Prefecture (Hachioji). The Azai population was separated into two
subpopulations and the Hachioji population was separated into three subpopulations. Of these subpopulations,
one in Azai and two in Hachioji were referred to two types recognized in Hanai et al. (2004). The remaining two
subpopulations, however, did not agree with any types previously recognized, and were considered to represent
other types, respectively. An individual morphologically intermediate between two of these types was found in
Hachioji population. From the results of allozyme analysis, it was inferred to be the natural hybrid between

them.

Key words : Persicaria, Polygonaceae, Polygonum, Polygonum thunbergii, subpopulation.

o

3V V2N Polygonum thunbergii Siebold et Zucc.

(=Persicaria thunbergii (Siebold et Zucc.) H.
Gross) WZHIALT YV 7z L, HARENTIEMHE
R AETCHMICR SN D 2 T RO—FERART
»25 (U 1982), ZHEAFLWMT, Thi
TUIThk A 2 TN HERE R0 IAR O IR A X & T
LM, TN6iEY~ IV VINP. thunbergii var.
oreophilum Makino #[RIFIZAS D SN T D
SIFEVER (fEStE 2004)

R (fESHth 2004) Tk, £RA IV VD5
FAMIRE A S ST 5720 DH & U TEH
I LI B IR ESDIAFRD I VU N4 IO W
THEERETL, ZOHIcdhh L 4 DDHIR
THET B2 MBI Lz, L L, BRI Lk
BRI B LIS ORI 1S, IR EAET B

HREVEA D B, 7 2 ¢, W pied 2 i ek
HINIZBWTEHEMY 7)) v 7 %470, RO
TERSR ARG L7z, 72, Y~ 3IVUvsizIvyn
D% & LT (Makino 1913 ; LA - A4 H 1961) ,
HBHVEFEOMFEE LT (@il 1959 ; kI
1973) KBl E N5 ZEAL 0D, FIR CIERAF &
BRI AIRIN T E 572728, Zhiflir 6
BERIZIZ > DX TEBRITH 50 E ) »kaT
Xhhots, £TT, Vv I NDOKUER AN
Th 3N EF sl T ENY v 7)) v o
ey, FRRICERNORERR & Gt L 7=,

MR EFE
YUYy BRI YT v, BRI
RSN SHERE (BJF) LR ETTiERE
i (AEF) TiTo7 (Tablel, Fig.1), IV
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Fig. 1. Sites of two studied (Azai and Hachioji) and
one compared (Tsugu) populations of Polygonum
thunbergii s. lat.

INENEEDSEHAET AR TER L T30 T, &H
T 51, NETT58 D/INEEEN S | Mk DIERE 235
fEEZOMAZ 1 HETOREL, {EFDOEEE

BT s dic, MEAMX RIS L 2, £,

NET ORI DN TIERERHDIERE I 8 %
HAkOEEZS IMERIRL, 7 -7 =Ky 7 212
ANTWIREIF SR/, 7 a4y 4 2550k &
Lto

2RI %E#Q@ﬁx%ﬂ’] SH e AR 5
rh'éJ:? SEDbNBEAE, BRI 5 KA
flelfkz$REE L | aHU%'iZKk L7z,

JERERHI © i (FEFFM 2004) L IRIBRDTTIET,

T, RKHSEEFHR, E#H4E L), &iA
& (A), B (B), HAKE (C) DeRHAIC
DNTEHIZ 470y, FEIZOWTIRXHIZLLTD3
DDA EEMLU 7 (Fig. 2).

BELG DX - BEDOHERELL (W/L) Dffi%EtH L
T, WAL ZRTMEE L,

EDOBALE | THAR OO IR KL 55 72
WaromE (F) &, ZOXDREIAL k- 72850
g (G) %% Zh SemAfore THIMIL, G/F %5l
HUTEOBAE LR THEE Uiz, THR 235
SN > TREISHELS 2D, FRG2EHH
TERWIEIZOWTIE, F=G L AL L7,

Table 1. Materials used for the present study

Fig. 2. Methods of morphological measurements. L :
length of lamina. W: width of lamina. A: basal
angle of lamina. B: apical angle of lamina. C:
apical angle of auricle. D: length of achene. E:
width of achene. F: width of the constricted part
of lamina. G: width of terminal segment. H:
length of terminal segment. W/L : relative width of
lamina. G/F : constriction degree of lamina. H/L:
relative length of terminal segment.

THARL  FELOZTE» S TEHAK EMETOD
& (H) # SemAfore TaMHIL, H/L Of% 515

Tﬁﬁbﬁbéﬁﬁﬁwﬁﬁéﬁ?ﬁkbtot
ZLF=GOER 1K TEEETN TV SHEKIZON
T, ZOMEEOMIZEHIIREE L U TR - 72,

REORE S LHH & RO S E T 7228, ([
FIZlE (B) $ERIIL, E/D Ofi REO M X D
e L7,

BRI 7o B O HefI, SIS e 2
NHBNPEINITEH LTI, ZOMEEHRES
3 72O AT OB PEEHINE & VTR i & 17
572,

T O A L5 L AR 200 mg A FLERICHD |
ATy A (44 VZHER) 2370 2,85—7
LT—HAIL, X512 1ml DA buffer 20114,
FIMBETEEmEHIDES K5I L Tt L=, 2hi
1.5mlDv A4 r7uF2—7I1ZF%L,0°C, 12,000 rpm

. . . Voucher specimen Number of
Population Locality Altitude(m) in AICH samples
Azai Mt. Kanakuso, Azai-Cho, Shiga Pref. ~ 330-440 T. Hanai 1466, 1467 51
Hachioji = Mt. Takao, Hachioji City, Tokyo Pref.  210-270  T. Hanai 1455, 1456,1457 58
109
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T 15 S RE O % 2, EEAE KBRS LT
7z, filith buffer 1% 0.1 mM Tris-HCI pH 7.5,
1mM EDTA (4Na), 10mM KCl, 10mM MgCl2 %
BHEL M ECRTI25%PVP (Polyvinyl-Pyrrolidone)
02%2-ANAT VT X ) —LEMAT,

WEUKENE, K 7o VLT I FREE KUK
T > 7z, BWEIET 1S 72 0K 22 mMA T
2 MERIATI U 72, 55 N S VIR EER I @
HICK D@L 7=, Y@k, ADH (702 — )L
KFEHEF ; EC No.l.1.1.1), ACP (#&M+27 7
#—+ ;EC No.3.1.3.2), GDH (Z' L& I Vi
AKEHE ; EC No.1.4.1.2), GOT (4 3 V-
* Ry altiET I EBEFER=AAT, 7 287 ¥
VRT3 EEFEEE S ; EC No.2.6.1.1), IDH (£
2 T VIEBKER%E ; EC No.1.1.1.42), LAP (o
4>V 7 3I I RSF4—%; EC No.3.4.11.1), ME
(Vv JEE%E ; EC No.1.1.1.40), 6 PG (6-7 %
RT3 VIRBKERER ; EC No.1.1.1.44), PGI
(KAt La4Y 25—+ ;EC Nob5.3.19),
PGM (HKZ+Z T4 4—+¥;EC No.5.4.22),
SKD (¥ I i K¥ERE S  EC No.1.1.1.25), TPI
(bUF-21) Vg4V 4T —+¥ ; EC No.5.3.1.1) D
12 FERFEISDOWTT o 72, Je@fh, Jetaig dhuv
HELTH50% 7La—LTlEL, turzy T
13X ARERIR X A7z,

HABED V3% Doida (1960a, b, 1962) &
Okura and Kono (1960) 12X - T 2n=40 O MUf
REME TN TS A, 2n=20 D “fHHEEM G4
BEORRE) ST S, £ 2 CREEEMOBE T
FERGZ, BT U 72 A5 HEMORS R % & Loy
L7,

FEES

1. JEREMZ S

2 DOHIKERICZIT 5 9 R DD Z % Fig. 3
ISR U7z, 72000 7=012, wi (EFt 2004)
OHEDEMDO R E REITIR L 72,
BIFOENIZ, PABTERAE A 4.1 em & D %6 24
fifk & 21.0 cm & D B 27 fllfko 2 B2 7z,
INSOH%E, ThZhEi-1, &H-2& L7,
IS 200K, HEFIZBEWTEHIE R
0.777 LA, $%EA0.804 L ETH D, MHIifEIZHE X
ST\, 72, BH23EF-1 IR THESE
EREOIEAENERIZKRE L, EHGOMHHIETH
FIZNE o7z WRRET p<0.01), FHhE, #o
A, HAK, MAKIZIOWTIE2HoMIC
BT 20 2213580 6 e 2 > 72, BIHED RFED &
A E (PR ZE) 1%, -1 (24 fEfE
1618 {4) #'3.43mm=+0.18 mm & 0.70£0.05

THDOIH L, EH-27 @k T 14 ) A 3.71
mm=*0.17mm & 0.76+£0.04 T, #H DI R RE
MRRRKEWHT A H - 7z,

NEFOERIZ, HSEFHDOR 23104 cm @
LN UKD 5724, ZOMKERL &, M
TEFEAE A 8.8 ecm & DV 48 flilfk &, 37.2cm & D
EWV 10 EED 2 B2, BiFHEE 5ITBA
& 1.09 DLLE, SELG ORXNE 0.90 LU D 19 k&,
BAK 1.04 LIF, EHOMIEA 0.88 LI ED 29
@tk 2 B2 7z (Fig. 4). PASHEFEH DR
WAKIZEAE 1.08 DL, HEHOMHIE0.83 LITF
Thotz, ZZT, HBEEFHEIE S BAE S 1.09
Y EoREE A TEF-1, BASHEEHE B REOEE 2 E
-2, PHEIEH 2 5 < IBAE 2 1.04 LU T O R %
NEF-8 & L7z, HEHEIFHA 104 cem Th - 7=
1{EROEE, PASED 1.30, HEHOHITIEA 0.76
TdH -7 (Fig. 3, Fig. 4 DY), 3HEILKT S &,
WD ILE A & S ORI -3 23t 2
ko kEWEm2rd 0, HAKIZAET-3 51
D2MEDATITNEL, AN LE-22
i 2L VERITNE 5z (WFh tRET
p<0.01), 72, MAERINAEF-1ENAET212
DR TORETEHMTE ZoIcx L, AET-
313 29 fifkrh 23 A A F=G DIELE & A T 72,
PASHACFEAS 2% 10.4 em 77 - 7= 1 {ifl{A O BSHAE B A%
EUSNOE O, & TAF -1 E AF 1
2 DZEHNEE > TOWBHPANTH O, MiFHO R
WEERETH - 7z,

FRAEORFZZO R X & Xk, NEF-1 (191
A 12 flifA) 7% 3.88 mm=*0.25 mm & 0.68£0.05,
JUE-2 (10 iR 5 k) 2% 3.81 mm=+0.29 mm
& 0.71%+0.02, A F17-3(29 filfArh 13 k) 4% 3.19
mm=*0.12mm & 0.82+0.03 TH D, A E 121
NEF-1 EHRTREN RS NMEMICH D, JUE
T3 NE -1 EHNTRENRR/NE L, I
fEHr2 b - 72, BHEHIETF A2 10.4 cm 72 > 72 11l
RORFEDH L L& @A EZERISER S h,
ZORI LN FZZAZN3.78mm, 0.69 & JLF
T2 1VMETH - 7=,

2. BAfEHA & BB BB
BHOEFIL, Thifd# 417> 72 2004 49 H 13
HiZ, EA-1 0 —EOEERBFHEL Tz, %
H-2RB3&E<HIEL TCWE» 57, ¥V TV VT %
75722004410 A 4, 7 HiZE, &1, &
2L BICELBTEL Tz, 2 ODBEMICBITEI D
W 2 (b2 A B e i o 72,

NETOHERNE, P41 - 72 2004 4-9 H
11 HiZ2, NETF2 D—FDOEIARDBBHIE L Tz,
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. .. B [
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basal angle of laminae (A) apical angle of apical angle of
laminae (B) auricles (C)
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e ]
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8
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laminae (W/L)

constriction degree
of laminae (G/F)

relative length of
terminal segments (H/L)

Fig. 3. Variation of nine morphological characters in each local population. A star shows the value of an interme-

diate individual between Hachioji—1 and Hachioji—2.
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125 - q,

1.20 o
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constriction degree of laminae (G/F)
[}
{ ]
._'

1.00 -

CA 0 M S N S S S— —
0.70 0.75 0.80 0.85 0.90 095 1.00 1.05
relative width of laminae (W/L)

O Hachioji-2

@ Hachioji-1 Hachioji-3

Fig. 4. Scatter diagram showing correlation between
relative width of laminae (W/L) and constriction
degree of laminae (G/F). A star shows the value of
an intermediate individual between Hachioji-1 and
Hachioji—2.

NETF-1ENETF-3EELBEL Tk h 572,
YT VT ET-722004 9 H 28 Hizid, N
FF-1, NEF2, NEF3EBIckLPfELT
W7z, 8 DOBFBNBIEH O W 2 3 Lix A B s
Moz,
EEBEIIRFEOHEMIZR R A B A 5 Eh )R
R, TS 7-MEDOMIZAERT L Tz, £7-,
NETFOERMZ AL 2 6 RN A - 2235770
JURER Z AU - 72 MBI AH LTz, it
e g S{HFTRELTERL TR, YT v
T RN TIRAEFRBEOZIED S hsh -
77

3. 7Tu¥A4 L5

7 aH¥FA LI ETFOERNCOW T T - 72,
12 BERFE 2 00T L 72650, 15 E8IZ TN/ L i,
JBREIC X > T c -3 HiIcEB T 3k zn
FRAETRIU/SY F282 — V&R L, Sk L7
R CRBNOBIZNERIIED Sh -7z,
BEEITNY FISZ =V IZEDRDH 5 72Dk, Table 2
IR 3BIEFETH > 72, NEF-11%SKD-1
Ma, SKD-22°b, PGM 2 a D/ Y F &, NET
213 SKD-14'b, SKD-2 25¢c, PGM 25b D /¥ Vv
K%, J\E1-313 SKD-1 7% a, SKD-2 #% a, PGM
MNb DNV FEFEFO T, HSEEFH R A 104
cm D 11 K 1Z SKD-14'a & b, SKD-24b & ¢,
PGM A a &b T, NEF1ENEF2D/)NF
& HbEfo T,

Table 2. Result of allozyme analysesl)

Subpopulation SKD-1 SKD-2 PGM
Hachioji-1 a b a
Hachioji-2 b c b
Hachioji-3 a a b

Aniilr:itie‘firglelgate a+b b+c a+b

1 No variations were observed in other 12 loci.

ZE

SR U B0 LML, R TwRZXS 12,
2 DOTGREMNIC ARG AT TR S Tz, 7z,
NEFOERMD 5 b HEEFHE K2 104em D 1
AR LIS O 57 kL, FEREMIC AR ES 3 DO
G BRZENTER, 2hb 2T, W
NG BRI EB OB MRERETEELTED,
T OIS BRBN B S W B ¥ R AR Tk A
W & e, NET OB A 10.4 cm O
1R, BENRBTCRAE -1 ENAET20
BERNELZZHHNIZHD , 7054 LD/ Y Fo3
B —IZEWTCIRAEDNY FEHbEHo T,
Tabb oMK, \ET-1ENET-2DHD
RHATHEFT 2 EZELTETHDOENEDTH > 7=,
72, ZOMKRPEETZ 216, IV VYN
FAEA DT BRI TH B0 %< & b5 |t
TiEanwefreh, zhicg22b o3 UEFD
SEMTT UYL 2D/ PS8 — Vi 5T
722 en b, BRHLBRIC A I R -
Twa el e,

HERIF TR 5 &, BIH-1 & N E 111325
Wz B-1 (fEFMh 2004 O AN & (FIF D
R &> Tz, AE -2 1 3EEMICHE-2 (fE
FHAth 2004 ONEY) LIFIFHBEO R A 15> T
72 TN 6 3HERMOER S T ORER (Fig. 5, F
R 1~3 D 5#1376.6%) T8, HE-1, &It
-1, NETF-1 IO NIEICE & F
D, WCAIE N7, £-HE2 AET-2
FEES 1 OISO Thrd 5508, Fks 2,
3OMEIZIFIER LT, Zho & FH A& &z,
n¥, B 1 E3ORNE, FA 1 L 2 DK (Fig.
5A) 7D TH 7=,

ZRHIIR L TEIF21, e AR L,
BEG MNP R Z VWS R VA E i L Tn
7208, NERURMANZ R THEGDOBASKRE L, #
BEOHENCEIRA DI LT, 21308
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Fig. 5. Averages and standard deviations of principal components 1 and 2 (A) and 2 and 3 (B) for seven subpopu-
lations of Polygonum thunbergii s.lat. Il : typelll (a: Azai-1; b: Hachioji-1; c: Tsugu-1). IV : typelV (b:
Hachioji-2; c:Tsugu—2). V :typeV (Azai-2). VI :typeVl (Hachioji-3).

IZHARTEGOBAINE L, EHGREOENZGEEH
PV E 5, RERE MR N LD
ZLLKREL, TS L IFRBEAMNTH -T2, 72,
NETF-3 IZBASIER A A <, a2 iR &
BNEWI R TR L 5E L T2y, RO
AN O0D, FRRFLAEEL, EGROENCE
TEBIENE WS TR >THED, Theldfnd
BITH o772, 72, T IEERIT/NITIEIHAF
WHIRO T, IR REZEDTH 72, ZI T
B2, \EF3z2zhth VA &L L7,
TR O RTIE, VANZIIM & 3% 1,
NEIE 3T 2 k& S k5 Tz, AND
MAEIEF KA1, 2, 3L bAERLE-TE
D, NEIL IS 2, 38 KX B> T,
T ~ VIZEDJZREN) 72 FE R L AEHIZ LI T O & 5 128
Ihi=,

MA GfEBE-1, &1, AE-1) ik
K&, FHlEIZ45~200 cm, FSHIEREAIX 0.3
~8.0cm T, FHSHIEDH RO IRIEFBAED & D
EHEDRLSLHV, HEIZ45~105mm, FEHD
WAL OE U REETH 5, FIfEHIZ
o W v, GERLUEE AR o T, T. Hanai
1455,1466 A Z & EN 5,

VA (#H-2, AE1-2) fmkizKz<,
Tl 13 60~180 cm, FHEHTER 1% 2% 30~150 cm
EELLEL, HEHEDEROZIREBBAED & D
EH A S5 TWA, B3 80~130 mm, [MANIZ L~

HELGOBAGPGELS TR OIED L2V K E W,
BHAERIE L@ BRI A D HTid, T. Hanai
1456 T hIZHEN 5,

VAL (FI-2) kK E <, FERIE 90
~235 cm, PHEHIEFFA I 20~55em & vy, IV
TNZ HARIUE R R FSHEDIE RO IR B
OO EEE 5T, X T5~120mm, TH
W nFELLKREL, MR ORI ZD V4 R
/N E v, BHERNZ LAY . SEUEAR D i Cld
T. Hanai 1467 B Z & Eh 5,

VA (ONET-3)  fEffkid k& <, FhlRi3 50
~240 cm, PHEHAERF A2 05~4.0cm &5 <, B
SHEDHERDOIZIRIEIPABAED DL b F VR b 7
W, L 50~100mm T, EHOEAGIZ LD,
FHF L AL L, BAEHNE LRI, R
AOHTIE T. Hanai 1457 A ZIZ&Eh 5,

P haRBiomiEr s iEoK L, N EFOERT
MAE NRIDh AT & 5 & Pl & 7= 1{E KD
D%, Fig. 6 12 L7,

REOTZIRITEIRIE A [T Z A 2 THBRET
BEND BN, INETOMBEELBZRD TR
TNIHFEDO R E X~ hkE <, NVAigkx<,
VAR R A E <, ANIHREDAZ X THAMN
Hotz, EREORMICIE, VENZIZ T AL [EFE
FEONIRAH D, IENIZIZHEIZE LR S 5 72,

{EPER oy DIZRER, BN SBETh 55, VA
A DORNZ IEARRFEH T EIE LA C S, [BFDOM
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aYata
ARANY

Fig. 6. Representative laminae of the four types of Polygonum thunbergii s. lat. Il :typell (a: Azai-1; b:
Hachioji-1). IV : typelV  (Hachioji-2). V :typeV (Azai-2). VI : typeVl (Hachioji-3). ¥ : an intermediate indi-

vidual betweenlllb andIVb. Scale bar: 1 cm.

MIEFITHIL , FEEARREND LV RS D >
720 F 72 VAL WTERE O FE L | TE
FERPMEL 5 LW b -7, 72, 1
~VAHTRAEHEIFEOEDLEABDEDER LN
ZOIZxt L, IMOEHIZETHIFEAEAGTD
572,

SHGEM & 7z 24 &8 6 BIOTEREN, LRk
WA, £& 8 C Table 3I1Z/RL 7,

Ihs 6oy b5 VENL, B rMEL, ES
BIEAAEL TEALBNWT & BIEIZH LWERRRE
Ho>T, WADVRDHHZEREDIHT, Y~IVIYN
(Makino 1913 ; #&1l1 1959 ; K 1973 ; Bl
1985) & —H T AFMARHOTWE, $hbbBY

< IV, WENIZMO I YN S5 2D
FECX B cE 2N IFCH D il c b, £/
VALG [ ~ VAL [FIRR, SHRIAFRD IV /ND5HH
Eatd s LT, fIs ORI EBbND,
E/I (1985) A F & IV NEFRL = fl o
ShMHAHARMEMOE DI, FIHEA* RS LV
MICHY T2 EBbs, L2LRILHAD DI,
FHITYNDEFHHIE UTEHL T2
BEHETNIE ORI % &, VAL 38k

DLANBICEEFNIWTH 72, Thbb, IA
FOIVINOHFIZIE, Y IVYNKOVEHAD
[F23I9] 250, DL 6 DDA
PFET B,
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Table 3. Diagnostic characters of six types of Polygonum thunbergii found in the present and previous studies

T Pl . m Relative size Shape of Surface Flowering
ype ant size Stolon of auricle terminal segment of achene season
rather rather rather
I small absent large ovate lustrous early
i small short medium ovate opaque early
m large short medium ovate opaque late
I\% large long large ovate opaque late
rather
AV4 large long small ovate Justrous late
rather oval or
VI large short small broadly triangular lustrous late

1) = Stolon bearing cleistogamous flowers.

LU, ShlkE U 223ERTE, sl cidmc
Xl xhzAE NRIOBIZ, 1{EIKZTH 5 H
DM & E 2 T L FE L WIS EAE L 72,
ZOMKIERIEAD 7280, etk & i c& an
S72H, D L EREIHT FIEFEIZRELT
Wiz, 7222 LETOHENMTIE, ZofkRERTE
2 DORNITZRENIZ & B & IHIEICIX B & A,
R & > TR MN ERb I B IRREIZIZ 8 5 T
W o7z, G, thOBTIORIZ & i B D TR
Lzsnvh, Z 72RO FFAEIZ & - TRIO M A
LbNTOBFHBR LN X SICHEL, SN E
OB TXAXNENE DD, F 3R
WX 2 BER WG 5 BN D B,

St
KREOGEARERERBEL T2z 0 2 Ik
SO [F 4 3V V8] OFEFAH
A T2 20 7T O R A LA < R&Hho
7-LEd,

5| R 3k

Doida, Y. 1960a. Cytological studies in Poly-
gonum and related genera. I. Bot. Mag. Tokyo
73: 337-341.

Doida, Y. 1960b. Cytological studies in the genus
Polygonum. 1. Chromosome numbers in the
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