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T2 HOBEMARS NV FAE SN R-12,7300 bp O/ Fid, JLMAR-LD 4 1
IR I L, 272 T-20,/650 bp @/ v Fit, BASBLIA® 5 Ml Bl L 7,
—77, HURANOMENZERE, TTEBIRENO 2R TRkEl 4, & 51T, KM
ORI & BB & oo E R HEMSED St L L, JUBRLPI o 4 s
Bl (AR & M B S R - . BN OBEEE b s S
R = BHRLT ~ PR, JUNAR L0 4 R EFTE - BAEO 2 Ut ol iz
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1. i U & I

AEAE, AJREBHC & 2 B AR o R LR O THE I P15 BRIR 7 2 ORI,
HIER LRI 7 R P ARINL, HEROBRBRLEEEL T2 &b T3, T DHIER
MR boME L, HER EOATERBIRAICARE L E LT, B —HicRillah s &
S -TEfz, A, COMEOMRERBICIE, KERA 2 OKIMENRL, Bie il
TR A 2 2 WIN « FEd 2 HEAHC oL RTINS (K, 1993).

HIER O RHEIEB T, RSBBEEZRLZLTOLONRANETH>RYTH 5. BELR
WSS ETS T itk y, AHORMEEOAMEIcHBISYH AT 5, BE
o7 & ARARRENE, —BIICEAREY) & ik« XHEFImKEL, BHGT
BHBIOKBOREEH 2 ZWI « [HET 2 ENTRETH B, LT, 4%, RBY
2[RRI OE WETEZRIK L, & SIRIEY ABEERANEZE Law b &, HERERE
ko223 LTBHETHBEELONG.

AL W v ¥ v (Melia azedarch Linn) &, EAKS (1994) ok s &, 487

* KANETANI, S, WATANABE, A, SHIRAISHI, S.,, GYOKUSEN, K. and SAITo, A. : Study on Genetic
Variation of Melia azedarch Linn. Populations in Kyushu Area Using RAPD Markers.
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DL & i U ks R, REMR, MM 2 0 IREREY 2 L OBRLAK
BWEAKE VT TS 2 LGS N TVA, KT, FERESHCEREE LT n,
Mgy v&pe UM ERRIL, SERMEPREH, ARE A, BEEEkcHusn
TW3 (B, 1969),

Plhoc s by rid, REFREEECENTE Y, HoRBEFRIHMHME &5
WETED—o EEZ OB, A%, AEEEYFAL T s, KRB R EERES
EORIARER S & CMENERS EOMAARERT S EBBETH 3.

INETICEY Y VICBT 2098, BROHEHPEERE (LTS, 1993), ME &l
HFEA 0% (Lev-Yapun and Aroni, 1998), B3t (A « KR, 1994, KEHRE
A ARHGRE & OBIR (BA S, 1994), FHEREREE (A - BIR, 1995; KA 5, 1996) &
ERBFONIRTTHS, PlLokdicery ek, g AEBLUERIC
M AMEMThN TRV ASY, WEMZEREFET LARERAS SN0,

Rk, RAMYOBEHLEROWMITICE, T4 V¥4 42 RFLP (HIRBERN A EZ
% : Restricted Fragment Length Polymorphisms) i EBMHVWL T E A, BIA,
WiLLiams et al. (1990) o & -» T & i RAPD (Random Amplified Polymorphic
DNA) =—#—i3, Bl 250 v—%— &L T2 O DNA e Rs» > A5
A EMTHRETH B, TNETIC, RAPD v —# -2V TAREMY O BIZMER %
fRHT L -4 I3, Gliricidia sepium & G. maculata (CuaLMmeRrs et al, 1992), Pinus
restnosa (MOSSELER et al., 1992) & IKAH LN 5,

FTAWMETE, ko vy oESRIMERS LT, BHmWE R T 5 N
WHAARL7-0IC, RAPD =~ =2 HOWTHMANEDHT 5 & ¥ & v OBENERE
WHohricdal &aENE L

2. MHBLATE

2.1, #EEH

ek, UMK OFERNITH 25080, &I, JHAIBXURENO TiRE s,
MrEsLUvBAE ) 6 Mg (BUF, SiReml£2s s vidBEATiEd) Kbw
T, RARCEBFLTVWD EEZZ SN AMEEBER UL (K1), MFETRPFE-FIT & rEE
THT, BAEBTRBANAOSERNEEEOZNEN 2 HiEH O IR ZRIR L2, ik
BB 2 MO E N ENH 10km Th - 7o, HEEMEAR G SR 4 k4o,
At o4 ke Ui (1), #EMIRK D ERITL 7240 20 cm 0B E QLMK & L, RAPD
IFIHERT 2 T—40°C D7 Y —F — PRI BHRAE L 7=

2.2. £ DNA O - BH

4 DNA Oflitiia, B, oo L crkER 140 mg 24 L, CTAB ik (Murray
and TuompsoN, 1991) ZU¢EL (B « #§, 1995) L TiT- 7. filHhih DNA ok®E,
Bio Mag (PerSeptive Diagnostics #) %MW TiT- /.
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Chikugo-gawa riv.

Midori-gawa riv.

Sendai-gawa riv.

Ooyodo-gawa riv.

@ Tanega-shima is.

Yaku-shima is.
Fig.1 Location of Melia azedarch analyzed in this
sutudy. Each dot indicates populations were
sampled.
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Tablel The number of samples were collected from each population.

Population Location Number of samples
Chikugo-gawa riv. Kawasoe town, Saga pref. 4
Midori-gawa riv. Kashima town, Kumamoto pref. 4
Sendai-gawa riv. Sendai city, Kagoshima pref. 4
Doyodo-gawa riv. Mivyazaki city, Miyazaki pref. 4
Yaku-shima is. Hirauchi, Yaku town, Kagoshima pref. 2

Mugio, Yaku town, Kagoshima pref. 2
Tanega-shima is. Nakatane town, Kagoshima pref. 3
Minamitane town, Kagoshima pref. 1

Total 24
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2.3. RAPD &4

B L 724 DNA % 85% DNA & L RAPD 434t (WiLLiams et al., 1990) %17 - 7.
RAPD #¥1ic 12 Operon Technologies #:OHHIRFMD 7° 5 4 = — & Wiz,

PCR K3, FISAEHER L DNA 8% 10ng /10 4l &L, ¥—FH A7 5 ~D
2k (93°C, 108) » 7=—1 v 4 (36°C, 30F) « i (72°C, 60%) &KibB LU ¥4
7 VE (B0 A 7 ) ZEELLDAE, B - 358 (1995) iKft- 7. Fons PCR K
Wi, 1% 7 #o— 27 vEROTEBRRKEIZT->cth, = F Y9 a7 oA FTHRE
L, 302nm UV b5 v 24038 k—%— L TDNASZREZMEL /..

2.4, EEHEEEOEL

RAPD SMfic ki@ ont¥— 4 % & &0, SUEERMBENOGEMIR OBV ERT L
HIREIERE R D 7, L &9 &35 2 RO LSTINEETREICE T 53 FORSA
5 — % % & &, Nerand L1 (1979) O@ZEMEEUE & 2Hv, kelic &k o @i
D) AHHLLE.

D=1~-F=1-2nyw/ (nx+ny)

COT, na WHBT 2 20 (X, V) SHELTOE Y FE nx i@ XEBBRE LT
WAV FE, ny i3 Y BESHEELTOA Y FEERYT. Fitozxic ko S &R o#
(ZEEMER SR, F4% b & ISR B & OHBRIE o PRI E R 72

3. MR LEER

3.1, FRVSAT—DRIY—v T

AFEAR L ST o> T fedic, SRIMENEL, Y FOMBBRE R T 54 < —
BT AMEN B ot R ) —= v S, FRHGURO R B EEO 4 Mk 28R L,
1RO 7S A< —%2HVWTAI YV ==y 7 %To7, Thickh 0FBO7I A4 <~
WE R AR N Y K GEERETE) HE» o (£2), RAPD il

32 RAPD AT L7 9 4 v — & 2RI ETHE L
Table 2 Primers used in RAPD analysis and number of polymorphic loci for each primer.

: Number of . Number of i Number of
Primer polymorphic? loci Primer polymorphic loci Primer polymorphic loci
A-19 4 [-02 1 R-090 2
B-06 1 J-05 1 R-12 3
C-02 3 L-01 2 R-16 1
C-04 1 L-02 2 R-19 92
C-11 3 M-15 4 $-10 3
C-15 1 N-07 6 T-14 1
C-16 3 N-11 3 T-16 2
C-20 2 0-03 4 T-20 4
D-19 1 O-10 4 U-10 3
E-01 1 0-16 1 V-01 2
E-10 2 Q-05 5 V-17 3
G-08 2 Q-07 1 W-02 1
H-08 1 Q-14 2
H-13 1 R-04 3 Total 40 92
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3.2. BIZEREOEIT

R L1c7 54 = =2 HOTLMEAMAEIE > 0T RAPD 37 21T » R, 2 hz2ho
TS5 —T L ~6HOLRMERT N FOMRTE ., WMETE SR E2RY
F Mliunf 9T, 17354 v=H DD ML T23{TCH - 12,

Xl 2 i RAPD 3T DR 0 — %R Uz, JUNARLOWBI, 1, KiE)s L oK
Mo 4 HIFED T XTORAE, R-12,7300bp D75y F (MHORED 284G Lws, HT
BB L URBABO 2 HISORKICRZ Dy KB LS -1. &7 T-20,/650bp (9
HoFMORED) Dy Fid, BAEBLAO S g4+ ~~Tofdics s, T-20,7640
bp (KhD LMD KHAD Dxy i, BABKOAMBI L, Thbos vy FRUA, il
B eI HIBI B FldA SN 5 f2. MoSSELER et al, (1992) &, db7vx U &
K & Newfoundland BIc/4id 5 red pine (Pinus resinosa Ait) &, 9DHMIc X » T
HEUBWoNy F28h 5T &R LI, £/ CuaLMers et al. (1992) &, Gliricidia sepium
O RAPD ¥ O#5R, & 2ENCRRIICHE Loy Ko, fhoERlE@lcE s &
ERRLTVA, Lizd->7T, R-12/800 bp /LM A+ o ffkic, T-20,7640 bp ZEA
ORI BT 2 FTh B C&bé,iﬂé@NVFihMW®&yﬁy
DOMHIREINTE 2 N FEEZONE, AR S (1996) &, il iEibisic 5
Hidbd=hvh <y (Lariz kaempferi) EWTINRE / MMEIDH T 205y %
RAPD 4347 L 755, 100 MO HMEUETEO > b 2 h Zhic i 5 iﬁiﬁ‘:—”f«;{fas‘ 7 &

BTERMERL, =kvhSev LB/ MED Sy OREHMENHEA TS EEEL
TW3, E‘ﬂib (1996) DFER LIRS B &, UMW > & v i, MR B L
Tood v A3 &I, S HMEL Th o ORI a S EENE WD EEZ S
ha,

Fig.2 Electrophoresis patterns in RAPD analysis.
1~8 ! Tanega-shima is. (Nakatane town). 24 : Tanega-shima
is. (Minamitane town). 4,5 : Yaku-shima is. (Hirauchi). 6,7 :
Yaku-shima is. (Mugio), 8~11 ! Chikugo-gawa riv. 12~15:
Midori-gawa riv. 16~19 ! Ooyodo-gawa riv. 20~23 : Sendai-
gawa riv. M ¢ DNA size marker.
An arrow in R-12 indicates 300 bp. Right and left arrows in
T-20 indicate 650 bp and 640 bp, respectively.
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A BRI B 1 2 PRI S L ORI E T B e R L (83). W{REEEE
12 0.201 ~ 0.341 OFPHAER L, % OFHfEIE 0254 TH » 1z, BEERTH &K & 2%
RUDETETERT0341 Th -7, RICKEBER L e 0 @I A L O KEN T 0.292
<H b, LUFHEN, RN, BAEBOINCS Y, BIMERE)ID 0201 TH -1, HTFE
ERENEA ORI, FEELTOMAER L, REEHNBETEREAZ L, T
BT 60 M &I b % OB NMZT A S N, 2 ofholiso 2 BT B,
KN 56 M, T8 M, JNWINT44 M, BABTIME FIT36MEi-7,
LRMMETFIEE % < A 2 S &l EER o K 2 IR o NfF EE CTdh - 72, fiF
B EME O BRI 1, IR LN O 4 i b B s o E S (R 1), EEO
HZI A WAFN A LT 2N H 5, UL, B UEEORIEHch -~ 2B
B (K1) i, JUNATHOSHIROBEEMS XU HMGETEBRE B LA LER
AoNY (£3), HHHHOESBRVEHLALVEEZ SN, Lk THTFREPK
RN OMIEHIZEFR, MoMBRD 2t TETREVWEZEL SN,

%3 KR PIE O EEERE & 2RI TR
Table3 Average of genetic distance and number of polymorphic loci within each population.

Population Av§rage of Numebe.r of
genetic distance polymorphic (%)
Chikugo-gawa riv. 0.246 48 (52.2)
Midori-gawa riv. 0.201 36 (89.1)
Sendai-gawa riv. 0.225 44 (41.8)
Ooyodo-gawa riv. 0.292 56 (60.9)
Yaku-shima is. 0.220 39 (424)
Tanega-shima is. 0.841 60 (65.2)

F4 AR OTERERE BT SR 6L, km)
Table4 Average of genetic distances (below daigonal) and geographic distance in kilometer
(above diagonal) among populations,

Population 1 2 3 4 5 6
1. Chikugo-gawa riv. — 60 150 180 330 310
2. Midori-gawa riv. 0.216 — 115 120 280 250
3. Sendai~gawa riv. 0.239 0.261 — 120 180 165
4, Ooyodo-gawa riv. 0.274 0.357 0.254 — 200 170
5. Yaku-shima is. 0.357 0.368 0.324 0.349 - 40

6. Tanega-shima is. 0.406 0.412 0.357 0.382 0.334 —
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# 4 IS HIBR OSEIGRUEIEEE & BRI 2R U o SEEG BRI, 0216 ~ 0412
DO DEAER L 12, TXTOHAEHLE OMEIEEE O IL 0326 ThH - 7z, LM AL
A TR REREAS—FRE O IR & RR) OB O MEEPERE 0.216 2R L, AMURE O TRk
SINSWETH - fo. FRIEREN D OMAREEREE 0357 2R L, JUNARTNOMIEE <
&%k%mﬁﬁ%iﬁﬁm%bnt AR OHE THITR IS S il » 2T B B

BoBoWEIEN I 0334 TH b, ZOHIETXTOMAEHE OB 4 |
@ot BAES L CHTE EMA L ORHE & OMEERIE, TXToMisabEI
BOWTOILEEBmWEZR L, &ITEFE &SRB LU oMotziE,
NEN 0406, 0412 TH 0, SEIOMEOHTRKERMERL . 6 HUB O Lz I #E &
EIRBEEE A BN Ui, IEoMBIGR (n = 15, r = 0623, p<{0.01) H@EbHShic,
AASEICHHT 27 0wy &7 A4 V¥4 L0 O, HELA M EE & Wiz O E o
By e hTwa (BH - 4705, 1994), Lih-T, num@«/y/@aav/&m
BRI NCEEE S C 70 213 8, B RE R IHA» S I LA B, L LI
WAL N D 4 MR <, B REEE & IRk i 3 B AR B ah, L SN (n
=6, r = 0276, p>0.05). IhoDI EhoNMALHNDE v 5 v oiltizsnbid,
DHEATERVWEEZ SNB,

% 4 OKHHR O FYMEIEREE & & 12 UPGMA # (Sneatu and Sokar, 1973) 12k

@73x&-ﬁmbk%%%%3mﬁbk.ﬂm%mﬂyfymk%<ﬁwf,20@&a

—~ &k L7z, 1c®75x9 REIUNA LD 4 g B L, &2~ HEETEBEE
AJmmeﬂm W -t TR ABRBEICS 525 —NTRHIH, JLNALNOR
h%huw“K%U*EMﬁﬂﬂ%wbﬂt.uﬂb@@%@,%ﬁT e e BAR
DM, BRUOENS OB EIUNALMICHEAES WD, W THRBEHT TV 5k
bEEZ LN,

Chikugo-gawa riv.

l b Midori-gawa riv.

Sendai~gawa riv.

Ooyodo—-gawa riv.

Yaku-shima is.

Tanega~shima is.

(T T NN RSN RUSUNT S R
0.4 0.2 0

Genetic distance

Fig.3 UPGMA dendrogram based on average of genetic
distances among populations.
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AWEIZBWT, RAPDAMTIC & » TINS5 v & v O REHNERIT >V T
T U PSR, BRI RASK E - IR TR E RN TH » 2. F, JUMAL
EHTESLUBARBOMICE, K& BBENZERSED o ne, JUNALATOUER
SN E VT EBY o Eia - T,

Pk, UMALND € v & v EHOREEA BRI « EE O 72 OB REEEREKZT
e, MEMZERONE D - 2 KENPA QIR T O8I, WKLV EEA oD
L L, JUNALEREQMENERPRES ShEHBTEEBABO Y ¥ i@, JUAK

MR & RS B R AR« RS T AR TR A RE L TVv 2 e &
é.u®u&mb,:m6®Mﬁ BWT G, HUSP ORISR & FC @ L Tu <
VEBHBEEZLND

S, Aﬂﬂuﬁm? vy QREEA ABEREIC D VT, HIRN B L CHURE T
R O U A RS A A L, BIRNERORBR AL E TRAMICIHMEL TV
T EMRETH D, 0%, KBS AFEERICENMIEZBKTENE, HREED
Bk (FEA « RIR, 1995 ; FA S, 1996) ok b, BEMAKOKBIGIHATS & TR
RIB(LIc 4 2 —2 ORUKIZORME D EEA LN D,

2 33

AWFRATHICH D, MK EERFEE OEAIER R G AR o5z, €72
FUIN R SA AR 258 O RGIEE "I 13 RAPD M OBIc S K st 2wl & £ L
LA :JHLL’ 3.‘-"& L#E '91“
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Summary

Melia azedarch is an effective tree species for absorbing and fixing atomospheric carbon
dioxide. Random amplified polymorphic DNA (RAPD) analysis were performed to reveal genetic
variation and differentiation of Melia azedarch species within and among 6 populations in Kyushu
area. As the result of primers screening, forty primers were selected. A total of 92 putative
polymorphic loci was obtained. One of them identified, R -12,7300bp, distinguished four
Kyushu-mainland populations from {wo other populations, Tanega-shima and Yaku-shima
islands. The other marker, T-20,650 bp, was not found in one population, Yaku-shima isiand.
Tanega-shima island and Ooyodo-gawa river populations had more genetic variation within each
population compared to others. Positive correlation was observed between the geographic and
genetic distance among all Melia azedarch populations in this study, but was not observed within
four Kyushu-mainland populations. The genetic differentiation were found between four
Kyushu-mainland populations and other populations, Tanega-shima and Yaku-shima islands,
based on genetic distances using UPGMA method.

Key words : Melia azedarch ; RAPD ; genetic diversity ; genetic variation among populations ;
cluster analysis.





