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Contribution of seedlings and clonal growth in the development of natural
Robinia pseudoacacia forest
—A case study at the ex-coal mine site in Bibai, Hokkaido-
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JEKIEGE D~ A BVEARFE = 7 # ¥ 7 Robinia pseudoacacia
&, BRBEEEATHIRK N 7T LT L0 E
T4 4= T X (Boring and Swank, 1984a; Bormann ef al., 1993),
POMFEED N (TR S, 20000 Z &6, BIEMEE G
I3 7 & RIS SN T E 72, $72, EmEDB%
e LTHhRHINTE duilmEEgis, 2005 A,
2009a, b)o & AN, FHEFHA S LT, & AR
WA B (FIR 5, 1991 RS - Hlk, 1997a; Maekawa
and Nakagoshi, 1997b ; )&, 2003 5, 2004 @iG 5,
2008) L CIERMEW 2 IEHET 5 L9120, BED7z0124K
T L EMELHFICL o THRCHAELTLE D (KR,
2003 ; WM - B4, 2009) Z ks, TR, EREHYTERAD)
ELTHEMTOND X)o7 (HARERESES, 2002),
LaL, HETIE, #EMWIDT 2P THREEEDNET
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Wilson, 1937; HIi%, 1938; ®if& 5, 2005; Masaka and Yamada,
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7ZIH - B (2008) (2K B E, =T H D TIIA R EK
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KM AT RIZ, RAPD (random amplified polymorphic DNA)
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AMeDAST — # 12X A &, £ O3 KK w13 1155.6mm,
wiEH (8 A) LA (1 H) © AFgRiRid 2 hEhal.1ec
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Figure 1. Frequency distribution of dbh in Robinia pseudoacacia
and the other tree species. All stems were included in the
histograms if the ramet exhibited multi-stems.
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ENbOO, REMELY), BAETII=LT I 7HIZHE
EiaboTWna ((BR) =ZHEnL~ob ZHY) FAfI & 273,
MHHEOBEIICHET 2 ERHIFER LT LE 72809 ), il
T DIRIE T 2 ~ W Sasa kurilensisX>, & A 5 1775 F
Y 77 Solidago altissimaZs & DB ZEFRDPEICHE > T b
MIZIZ =t 7 3 7 UAHIMEIZET 5 & 9 2Ef#dize A
E L, WIS Y~ oY X Alnus hirsutaX Y T H VN
Betula platyphylla var. japonicaD MRIERDSTAET % o

AEHOIZIRIE, B L FOR, WEICHRE N2 XEIZA
Lot T TR LI ONEILTH L, HATHINIZ
HE L 7288 1.3m L3 RCTOBAKREZ TSI, BfE% HE
LTH o= 7 =7 %M, WEiEsE (dbh [em]) & XY
BB B AEZHE L72e B - 1 IZdbhBE 51 BV
fi 2 R¥o =& T AT OFHdoh HF 8 R 2) 13
13.3cm+8.5cm T, #Kdbhix53.6cm7Z -7z %8, R AKdbh%x
LBk L 72T A v brametl3 MR ICET LTz,
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2004457 A, RAHIPICIBL L 7 =2 7 1 & 7 42347
T Ay PHPSERERRIL 720 L7238, 72726127
R 7 2N ANTEILMSERB; O FEERE 1R B )5
D, -80°CD 7 ) =V —PIZIRE L7z, M SR8 30hE
FEWA L T-80°C THWHI L TW/-FLERTHIR L, DNA%
Plant DNA Purification Kit (TOYOBO) % H\»CHfli L7z i
H L 72DNAY > 7IVILTE buffer (10 mM Tris-HCI [pH 8.0] and
0.1 mM EDTA) Zf#4F L7,

=7 H T DY = H v bIZRAPD (random amplified
polymorphic DNA) ¥ — 71 — & I\ CHIBI L 72 (B 5, 2008) o
2T D608 ) OMABDLEDT VT L - TI43— (&
1209 %5 - 75 4~<—) I2DWT, =77/ 7DNAD
PCR (polymerase chain reaction) ZEKH OGREEX MG L, 4
MEBEZONTT VT L - TIA =2 TE&T Ay bD
DNAZHT %17 5 720 PCRIE, MIEEA20uL 1275 & 9 12,
H:0%°11.6 uL, dNTPs %520 uL, MgS0,7%%0.8 uL, KOD plus
A0AuL, %774~ —=H06uL, %L CTHIUDNAKEA
10ng DR & & & L TIT o 720 i) O BVZE11394°C X
25T, 20tk BEMZYMCX 15, T=—1) 7
%2 38°Cx 301, £ L CHEMIGZEGSCX 257 &vy) 3L
1A 7V %444 7 VAT, #ET B, 49°CTRAE L 72 (PTC
-100 Peltier Thermal Cycler, MJ research)s PCRA:E#IIL, 0.5
X Tris Borate EDTA (TBE) buffer |2{% L 721.5%7 #' 0 — A -7
VW EIZBWTEKKIIC L > THlis 8, BIbxTFT 74
(EtBr) Tt L7zo /N F (RAPDY — 7 —) - /X% — 213
SIS X B HOEUGE 2 iAo 726

BONIZNY R X5 =% T Ay METHRET 20, %
NS FOFWIZONT, N FHEY &L N FELZO L
LGtk L7zo Ay MHIZBIT BN F - 287 — 2 DK
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Table 1. List of primers which produced amplified DNA

fragments.
a—F $EERLE GCEHAH (%)
A-11 5 - CAATCGCCGT -3 60
A-12 5 - TCGGCGATAG - 3 60
B-5 5 - TGCGCCCTTC - 3 70
B-6 5 - TGCTCTGCCC - 3 70
B-13 5 - TTCCCCCGCT -3 70
B-14 5 - TCCGCTCTGG - 3 70
C-3 5 - GGGGGTCTTT -3 60
C-4 5 - CCGCATCTAC -3 60
D-9 5 - CTCTGGAGAC -3 60
D-10 5 - GGTCTACACC -3 60
D-19 5 - CTGGGGACTT - 3 60
D-20 5 - ACCCGGTCAC -3 70

'GCEHHFIIGCH &I X 10012 & - THHE

62 63 64

57. 58 59 60 61 62 63 64

R—2. ZEF7HIT - FXA Y FDINCR - ING—2H,

(a) B-5 £B-6 OfflA b, (b) D-9 LD-10DM A G b,

(c) D-18ED-200HAE b, H/NY K28y — D FIZEL

SNTHFIET Ay MEFEET . /N F - 38 — VI359%F

LO0FHEA M —Y x4y M T, MUIZHEWIIRELY 24y T

HBHIENVHETE S,

Figure 2. RAPD pattern obtained from Robinia pseudoacacia
ramets with the primer pair B-5 and B-6 for (a), D-9 and
D-10 for (b), D-18 and D-20 for (c), respectively.
Numbers at the bottom of each sub-figure indicates the
ramet number. We could judge that RAPD pattern of
No.59 and No.60 was the same, but others were different
with each other.exhibited multi-stems.
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¥, 7 9 A% —4H 2 & o THT > 72 (The CLUSTER Procedure,
SAS Enterprize Guide ver. 2.0.0417) ZO & &, [f—Y =t v
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K755%~#42.3%) DRAPD~ — 71 — IR A58 5 172,
ZRAPD~ — /1 — O HMBUEE DS IS % 21371207 T
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/134,217,728 72 B o ARIFFETIZ, M5 DRAPDY — 7 — |2
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Figure 3. Spatial distribution of Robinia pseudoacacia ramets in the
study site. Each symbol indicates the position of ramet,
and the same symbol except open circle indicates the
same genet, and open circle indicates genet composed by
single ramet.
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Ay MIH o725 (120 =4y NEBET ST A b
BoORNKIESME), Y D318T 2 v ML, Z0FF 1D
Ay NTHR SN Y = h v MNEolo TORRIE, K%
THREL72=RT 0o TREM LT BMH4 DT A v b
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1935; ER 5, 1991 #HS, 2004 ; Jung et al., 2009 ; M
5, 2009) LI BWALERIE T EEZBND, B
70— Y RERIZE > THOMILR L T BT (ER 5, 1991
Jung et al, 2009 B S, 2009) &, WHiTH %72 DIKFR
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ENBo SHHAELITo 2 REME, TEPEHLTHY,
FoMKR SIZ L B HELE 2T A L) BRI TIE RV,
DENHY 20y bOFA XL T 5 2 ek H55icE
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=T H T OBFIEWERKIRMEE b 7220 b O —
ERAET S I LIE, 3 CIT19304E MR I STzl
LD ST (e.g, Burton, 1932 ; Chapman, 1936 Wilson,
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e vbT&7z (eg., Strode, 1977 ; Huntley, 1990), %
L CHlEF IS EA 2 IS - F T & 72 ) (Masaka and Yamada,
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%7- (Boring and Swank, 1984b; Anderson and Brown, 1986;
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A PRI E b 72 WEF ORI L, ZOBINE
IOV TR THONL TS (BE S, 2005; Masaka and
Yamada, 2009). Masaka and Yamada (2009) 2 X£ % &, #y#f
FIRIRIEZ (2L A &b 72 WHEFIE, BT SO0 % i S
ThH, BB L o TIHRIRER ST (4°C) 1280 T
SZWK - BIEDRETH S, EiED (2005) 1, 20 L9
TR A ORLER 22 LK - FEFETREZMET-25, =27 7
T OGMIRICEMT 2D725 9 L L TWwb, 2D L)
TR EERRIRYEDSIT & A & 7 WHE 254 S Iz 354, Hi
NOZHR L= b - T a v sk EORELDS R VERE T IZBWY
THHEFLTHHITEL LTINS,

AL (2008) (&, fkHirS> D= T H T ORI,

JHA PN EE B EHo Tn L LR L Twh, =k 77
T T OFIIBE LICE N F AT D DL
2008 ; Masaka and Yamada, 2009), 4<Z=[ & M F-HAm 257 H
N5 (Strode, 1977)c KAFEFMH LIETLCD, EEWD
WL WEE L2 R L > TRBEI§AZ LT, L&)
W RET SN B REMEATE V. RBFE TG E Lc=k 7
BT T RIS B ERIIZRIL L72d O TH B M

(EAS,
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RIFZEL, (M) BRI LR TS0 O FIZEB K & 51 CfT
bITze RIFEZRY F L0 512H720, ) =Fanci
A HAN T ORAE P T L CTEV 72, BIC oA
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Summary

Genetic structure of Robinia pseudoacacia stand in Bibai,
Hokkaido, was examined by random amplified polymorphic DNA
(RAPD) markers to demonstrate the process of stand development.
The stand developed after the failure in conifer plantation. We
observed many genets composed by single ramet in the stand, and it
implies that not a few seeds germinated at the conifer plantation.
Thus the results suggest that R. pseudoacacia does not always form

clonal stand by a few genets.

Keywords: clonality, genetic structure, invasive exotic species,

Robinia pseudoacacia, stand development
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