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Fig.1-1 Distribution of natural populations of A. trabeculosa in Japan. Auther added the latest
data to the Kurata's data (1968)
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Table 1-1 Classification of genus Alnus habiting in Japan.

genus subgenus section

species

Alnus Alnuster Bifurcatus

Alnobetula

Gymonothyrsus Fauriae

Japonicae

Glutinosae

A. pendula Matsum.
"Himeashabushi" in Japanese

A. firma Sieb. et Zucc.
"Yashabushi" in Japanese

A. sieboldiana Matsum.
"Oobayashabushi" in Japanese

A. maximowiczii Call.
"Miyamahannoki" in Japanese

A. serrulatoides Call.
"Kawarahannoki" in Japanese

A. fauriei Lev.
"Miyamakawarahannoki" in Japanese

A. japonica Steud.
"Hannoki" in Japanese

A. trabeculosa Hand-Mazz.
"Sakurabahannoki” in Japanese

A. matsumurae Call.
"Yahazuhannoki" in Japanese

A. inokumae M. et K,
"Kobanoyamahannoki" in Japanese

A. hirsta Turcz.
"Keyamahannoki" in Japanese

Reference; Somegou (1985)

Table 1-2 Successful interspecific crossing in genus Alnus.

Cross combination chro]jno(.)soémes Reference
A. glutinosa X A inokumae M. et K. - Murata (1964)
X A hirsta var. tinctoria - /7
A. inokumae M.etK. X A hirsta Turcz. 2n=21 (3x) Chiba (1966)
X A glutinosa 2n=21 (3x) /
A. hirsta Turcz. X A inokumae M. et K. 2n=21 (3%} 7
X A hirsta Turcz. 2n=28 (4x) 7
A. glutinosa X A inokumae M. et K 2n=21 (3x) ]
X A hirsta Turcz. 2n=28 (4x) 7
A. japonica var. X A inokumae M.et K. 2n=21 (3x) J
arguta
X A hirsta Turcz. 2n=28 (4x) Vi
X A glutinosa 2n=28 (4x) y

Reference; Somegou (1985)



FU TGNV ) R OBREIBT B - LRI o
ELTwE, JHICHLT, 3R (1978,1980) % X UKikuzawa (1978) 13, BIFOHEHH S vony ) ¥ HE
TREZELTVEY, NV /XFERBTRREETHSZ L, BLUZNCL> CTEROEERSNY ) X TET
%<, Sy /FHETEIPRVLILEZRD, NAF LTSNy ) FHESI Yo Y ) XHEE-Y I A
YRBEWIIFISENRL 2 EREL Tn 5,

Ny FBIZET B AIBRGEITTRIZ20ER X DT TB Y (Wetzel, 1927 ; Woodworth, 19297 &),
2n=%@%@mﬁ%ﬁ?@ﬁ%w:&ﬁ%ﬁénfwa(mmmmmmmwmm1%5uhmmm¢mmmn
Efe, TNETOMEICL B L, RALEECHEOMHEHITEETHZ (45, 1985; Table 1-2), Z#n o4
EoFICE, BROEELZLDLETN TS, LidoT, NV / X EMBEOBMSHEES R 2 Wi

2) OS>/ FOEEE

YT TNV X, BB - ERARETH NV FIZIBTED, N/ FEBELTERT S
D%, LipL, ¥ 733007 ¥i3, QEFOREEEENY ) FD LI IcRoTwRWI L, OHIIRS$HE <,
THICICHEELTWEZE, £/, @EBETFIEBZVWIERELS, NV /) FLAGIKANTES, X5iC,
I INNY ) FREAY ) FICHL TEBRMSEFENTHh 2. Thbb, N/ X ERNEEREFI0cmZ2 B L2 X9
127 % LB ORMICABEIEL, ALFBOEICLIDICKL, 7750y 7 FEBRicaEs% L, KAt
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1-2; FHEKRE) oo LI, REBEEMZ T2 I L2MoNTw3 (ML, 1996), X5, BOK
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P70 ) X ORI - FERE, oy s 3BT E Rk, MRk, BIEIENCcH 5, HTE
Ficidiiassd ), Bed s 4~5 EBENT2D, MIERFHEFOTIc EEico<, RE+TEomsER k
MCHBENY 7 FEFTIANY ) XOREHERFEREBELEHICELS L, N/ X0t 2 A9
(19974F) SR LIRD T=DIZR LT, 7 T35 ) 206k 2 Ada (19974F) o LG, 20

Fig.1-2 Two truncks connecting with a root.
(Photo offered by Handa T.)
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Fig.1-4 Young fruit.

EIEH T INNY ) XDOTERORERER &y ) FOWMOZNE ZETOTALS 528, WEOTMTEEL
NI I B 7 12 5, L2 LIREASIRAE L O B EEEIC B\ C b M & #EE S h 2 PAME R SR L 7%
WI DG, MR IS pOLTENREEEY D 2 L EZ S E (G, REREERT).

Y7770y XDRE (Fig. 1-4) 12 9~10A IR L TEE» S BIKEAET 5, RAMOEREIZIS~20mm
T MIE~IRRAE Y, Essh b, LaEic>( (B, 197D, W (1964) ick s L, ~v/ XDRE
VEi0E18. 3mm, #13. 5mm, MEHEELDSL. 4CH B DI LT, V7 Ty F OREFEIEME20. 9mm, 512, 4mm,
MEREELL. TTH D, 275310y ) X OEBETHECHBORESR O, BRI E bho TET (BR) 3R
o0, DNy X EETE L MRS BEE ToIC CEM, BREEEETR).,
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HARIZB VTS, 2F (Tsumura and Ohba, 1992, 1993;Tomaru et al., 1994), & / ¥ (Shiraishi et al., 1987;
Uchida et al., 1991), 44 5 ¥V (Suyama et al., 1992,1997), 7 v <> (Miyata and Ubukata, 1993; &
-4, 1994), 7A<Y (Naiem et al., 1989; Na'iem et al., 1991), X 7Fa—¥F <> (Mitton et al., 1980;
Woods et al., 1983), 2—u v 87 h <Y (Gullberget al., 1985), # 7 7 A€ 2 (Moran and Adams, 1989),
»A 2% (Goncharenko et al., 1993 ; Tani et al., 1996) 7% £% { DEEDOKAHREFTICE L TP A4 VA LT
BN T VD, Hv/ XFEEECOWTE, BEAOBEGEHSHREZFHIT S0, 74 VYA be—0—
VS5 TED, Dusan and Ladislav (2002) (& A 1 NF 7 DAlnus glutinosa Gaertn. 3 ££], Bousquet
(1987) &4 F ¥ DAlnus crispa22££[, [ U { Bousquet et al. (1988) x4 7 ¥ D Alnus rugosa l45£R, Huh
(1999) Z@EE D/ 7 ¥ (Alnus japonica) 17#£H], Huh and Huh (1999) 2B D7 ¥ <>/ ¥ (Alnus
hirsta) 158ERIZDWTENZFNENTL T B, H 7 7500 ) FICE L TIBITD 2 T, HFEER
KB 27 uY A AOBETHITOL < 1F, BT OFEERE (BFL) 2R TTbhTes, JNEEERE
TLCEEFEORENAETH 205 TH 5, —77, LEHTRER, KLICL->THEFZESEL, 20RMAIKSE
AR DOSHED 5, BEE5T 2RBETFES LORETFHERETRETDH 2205, FARE—BRICKRFTEIZZ S
ECTIREAZET 270, TMERTICINSZMET S L% 0, DFEYEDOFRICLE bR, L,
R OMINEA DA & 7 14 L3 OB (Gottlieb, 1981, 1982) REEDOERIGHESH S 2z Eh, VLD
DOBHFMIC OV UHRETOEENEE T A LB LRI N RNEETFER L BEEHREHET 22 L
DHBIC 0Tz, L72dio T, 74 LT 0uTREREREZTHOETH, BETRETFERZHET S
CEWTEB LI Il ole (R, 1988), %% L, Z0EA, Ot EkEIOFEIEL Thrr o7 2 EITER
T OWERDORIE, ORI, OREMADEMRIES EOBERIC L), BEFEO—HsEHENRLE
L, ISRATAVFA LAy 7 r—v— (LEMEMERTTAVIFA L) 2w L) RG22 EET



Y7 TN F OREET 2 BIE - RESITIR g
BINENH B,
BIBTE, 77/ 50/ X0lfEv—A— L LTHAL I 37094 MBETFEOREEEHNE L, %
AETHEHZNGDY—A—2 AV TREDHWIEELZB L L2HNE LT, HRDYZ IV ) X0ff - &£
[4% b DRIBINE M 12 D W TERNBR REENIRIT 2 1T 5 72,

4) EFPSEGEESICET 2HRO B

N PLEEHE (within-population genetic structure) & 1%, SEFNOBIEERD LM MEED - L 2L,
(G HEE (spatial genetic structure) , MiIZEMBEGHNE (fine-scale spatial genetic structure) 7¢ & & I
EhTw s, RAHERNICE T 2RE/EIC OV TOMITIE, TR G A L2 2 TS eV &
NT 722 E BT (spatial autocorrelation analysis) % Sokal and Oden (1987a,b) 2345 RI~
DIGA LI E2ZBE LT, 180ERTTEDPSBEAICTONS & J ko, BN E CHEBEIMRT &Iz
Moran's [5°SND & V> o 7e—H O & % F W 7 BETE ORI ch D, ERPNOEEOMEHIEL & 2 ok
I LDb OBEBEERDERE BT 5 b0 TH 5, BENEUEIE M E ) L2 5 I E BT i
BLTeREBOZ L2, ZRNWACHEMS®2 (), F3BEEMENDHS (), LRET 5.

BEHEDTICIE, 6 »0BEY—» —ic#D GEEERODITIER & HIEIC X 2 @k BRERINIE
TH b, BHELZEROT—2I12E, WIDEET (allele) L)L, BETH (genotype) L _LE L NEHOEE
TFE (multilocus) LRSS H, s OFHTIZEINICE L - - BRZIRIET 5,

ENDBEEROEMEE I, CHRBPETEHAAIC L 2 EETHREIOZELML 2T 5, BET R OB
Wi, NIDEETF VAV OMMBIBETH B, £, dBRRICE T 3 EFNAEFEOREERIGRETIICE
DK ZDY, ZOEFNOEEERDOEMEEZ BT 5720 ICEBETFHL RV TOMTLEETH 5,
Turner et al. (1982) 1%, avY¥a—¥y> oL —vavickb, FEHC X 2R (isolation by distance) T T
FEREZRES L& HICFEEAEROBEBNL Sy F (patch) BPERINTWL ELTWE, ZDkd, HEiE
THL XV TORFIC L > THREFRBOMMMNICE L) BEREOBRE2RETCEL LELLND,
multilocus L XL COEHTTIL, haplotype L <L TOBGFIREIZMA T2 Lok s, £/, MEEHEIZX S
70— DFEPEZ SN BEMTOBITICELD TER R 7 7u—FikTh 5. Ihbishic bEFOBFRY A
A DA % 1T D LEEIFE O FE S 2\ - EF T, Rk b TR IERRICIEEE L Ty kBT HER T
BT (linkage disequilibrium) 2342 U %, Zhld, BA2BEFECHREIN TV 28 RIC, FEMCHEEDS
ELBZERZFERLTWDS (FFE, 2002),

UE3 2DV WICHIEY 2 RERIRHEER L LT, WIEETFL NV TldMoran's I, BEFHL VTR
SND, multilocusl R)LC ENACHH %,

SR PR EHEE I IS TETRE R T B i L > TR E 245 (Epperson, 1990; Socal and Wartenberg,
1983), fibicd ¥ FIELBERVEES L TEH, dTHEFEHOOW -0, HIRS B OB,
W, NBNRHEELR EOBENREVEEZ SN TS (Sokal and Menozzi, 1982). Z2[Y B CAEBIENTZ A
WOEMOBR TR > - Bibh SR 2RI L L9 L T2 0RBENTRAVEEZ NS, ERICER5E
L LEDRENPAEREZZZ 2013 - OFEEEHTH2 EEZ 5N 5 (Sokal and Menozzi, 1982), & 51,
IS OFEEHROFMI k5T, £RRARSERPHEEN 2 BRERD 5BRT 5 BICH LR ERLR
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bNBbDEELIONG, £, BENECHEIEFOBRERZERL, F7-EMOBEEEZ EMEICEHE
T27=HIcbERICANZITNER 5%\ (Epperson, 1989),

HAEF T2, % OFETEICE T, spatial autocorrelation? fi 7 B EHE D BIFBTHON B L IR D,
F— I BEHINOOH B, =LA, TOFEEHAOTHIBO R 3 EFMOBEEREEDE: % BT L 723
B354 4 3 (Hamrick et al., 1993; Epperson and Alvarez-Buylla, 1997; Parker et al., 2001), Z#. 5%, Hhip
DEFTHEE I A 6 NI EFPLETHIED, EHOMIKRECRD, MEIENRI 2z onTHP L Tw L L
BELTWw3, $ALNEHEEBEDS 2L CREFL ERMWACHE R D ot wIRELH S
(Knowles et al., 1992; Takahashi et al., 2000), & &z, REEMPHIR S N-BFREBRoSED H - 7-£EM
T P 2 ENE CEB Z b oEEE B I T 5 (Shapeott, 1995)

Iy FICELTY, ERloBEHERZEET A L3, FRBAREST 2 EROETER L U E R
MMRED D DY v 7)) ¥ TR OBBEINIT ) BOEERN L ERE S 250D EEL6NSE, ZITESD

FCRMEINS IS X CEFPRRERBEO T T > 72,

5) RN DB

KFZETIE, ETHE2ET, V7 7500/ FOMHFRECERSOEEZ E, LRI 5 ORHEIZOWT
Wi 5, EIETE, BENDWICERAT 7SS Le—A—DFEIIOVT, EL4ETE TS Le—
A—2RBTY 7 70y ) % TEFOEIRBEENRRTOMRZ ZN 2NN 5. 50 B TIFEMNEETEH
R GO BRE O R 2 EFIECHIR L, RBICE B TREZEL LT, 77,50/ FOREEFRE
DFHEICIWTERT 3,

E2E YUY/ FOERHISH

EIHI (U

Y7 INNY ) X OB X CER O 2 DR LRI T 2 A28 270, KRBT, REE--ENT
KRBT T Iy F by FEERICEWT, MEOHIFEEE L UWZIcE#ETE 7 55N )
X EARN OMREEZ A L 72 RICH 7 530N 7 X EFEROBEE WG 5 720, R 6 FERORIERE
FEFHMAEEZTEL, ML TRBEOERE, EEEHORIIC O THHEL .

F2H MBRLUAHE

1) FAEH

SEDOHE TR ELEI, HRTEFL TV DI TEZNE, HRIBRICEFTLTWELDICD
WTREHZEEDTLHEAE L, $1B2EY 2 — F L2 HE 2 m TR L7z, BZFY 2 — M MER0. 2mbl
LOBELTwA D E LT,

TR ENTINSER ORE & B0 mM (AL#36R424), BH%140/E424y, fEE50m) WWRZL T334 5
ANV XBEIUON Y REM OUF, +ELRET2) CEHS, 1996) &, EBRLKRELZ SICL>THRE N
T REICET L, DMEFEBR L Tw 5 (Fig 2- 15 FEKERE) . T2 O/NERZRATER LI
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Ibaraki
Prefecture

emswms  Water course * pond

A. trabeculosa 200m

A. trabeculosa and A.japonica

[l 4 s2ponica

Fig.2-1 Distribution of A. trabeculosa and A. japonica in Juo population. The allow indicates
the sub-population of A. trabeculosa specially analysed for several ecological traits in
addition to tree height and diameter at breast height. Data offered by Handa T.

ST LT 5, HENGTEEFICES 2HE (EBERE) 2mM EOV 7 Iy ) [k E N 3201,
BLUOZNGD) BUMEAERBET 27 31 20 | BFERZHAEONRE L (Fig. 2-1 D%&H), &
JRFTERE, +EERRTRORELDDD—DT, ZOLRITIEY I I 5N Y ) FREFTLTEST, i,
fhDRFTER & 12872 2 AV I L T 3,

2) BERLCHEITAE
(M) YISNN\Y/FENY / FDHEHED B
TEEMOWENRMEE (V7 T30 F 146G, > /% 2 338MHE) 12w T, 19964E10~127 18
ETLIMEL 22 TOBROBES X CEERO 7 —4 CEHEKIRE) 2 Lo, BReiiEL L oiiBzi
WOAT, MBIATD2YA IS L, &6 2R T 2740, 1 EERORAREE2 bOBEE
BE L, EMUSAOMIET TSR E Lz, $ATEE S, EREERE O EREEY L ) omEE, o
FoRIZLhBEH L,
AR (%) = (Ews 4 ToMmaks / SfER x 100
| R ER Y7 ) DS (K) = @By A 7o/ @0k
5NV FIZDWTC20014E 5 Hic, +FEFMADEREDCOEMAEI DTS 2 — b O L AR EHE
L7,
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(2) B35\ / FEFROBES
SFiz, BFERCET Y7 7.0y ) ¥ efEoLcoiolfimil (bl 2m) (WEEESRANDERE
6.5cmTH -5 72) (DT, AR mmOEEE AV THE» 6HMICES a7 2HIL 2. 203 7OAROME
BEF A Y IECHEEE L, EiRE (MBS OERECE DT, THilR &9 %) B X005 Sl iz o iR 2 1l
ELT. X oI, WEHMAEEMBEL TLEBIZOWT, Bid 5 6 ~15FEMMD104FEIRDOEELIC > VO E % I
L. 28, LB XOBENSEEI NARICOVTIE, BREXUENRL 7250 2 7 OFEiHEK L E» 5
BAOME E COBIBZHEE L, MEE (B) BoX0Rc X DEHB L, &8, EMERIZAKPELECHE
L7,

Bd (kg/m") =Wo,/ Vgx1000

Wo (g) : £H2HE, Vg (em") | BMERE

(3) YU IN\> /X EFEROERE

FEhofke | REW E#EZ, Fig. 2-1ITKRAITR L REFERIC O W TREESZ & 2o 5 R OZE
LT L 7=, RRFTERICIEHTR L 7219954 O FER 5 CLA6MEH, 24IROWMHBFEEL Tz, bREN#ED
20014E D 4 ~ 5 HICHERAEZMERE L, RFTEROL2COEEREEZ NRICERD L OB, £ TOBROMRE
B, Wiy 2 — b OFME X OBRITEC & 256 L 728 - B2y 2 — P OB MRz, FHi4E (20004F)
KERLA-BHOR (UT, ERELT3) KO0 THRFEL 2. HEREIC X > TERNOHEEZRD 41 &
EREEOSMEICA SN, ZOE20% I THO, HERPEEO—MICFE->T»50, HREHN0ZZTHD,
BEEORI20EMUT, BLUOBExNAZVbO, KES Lz, S 5ICRIHERNE X OBHEIC ST, FEEH
P L ATESORERH B2 E I pEBE L, &k, ZORBEMNTE, WERED &I 6 4ERIC A&
HEERAT A b T, '

EI3E R

1) YOSNN\Y/FENY/ FOEFEDLR

FIINNY ) F NV FOMEY A THOMEEE X0, EHONEERE L OEE O E - FRiE
Rz % Table 2-11C/R L 7= TEMEEIZ, ¥ 7 F 502 7 FHBUHEGR, NV ) $0338EETH -7, METE

Table 2-1 Number of individuals and stems of each tree type, percentage of multiple-stemmed
individuals, number of stems per multiple-stemmed individual, average and
standard deviations of diameter of breast height (1.2m) and tree height in
A. trabeculosa and A. japonica (1995).

Tree type Percentage numgz: of  Diameter at
Total Single- e e g Ofindividuals ( BE bt oy TTee height
stemmed ple with multiple- > Per reast NeIant (o ain stem)
stems multiple-  {main stem) (m)
No. of No. of No. of No. of No. of %) stemmed (cm)
individuals stems  individuals. individuals stems ¢ individual

A trabeculosa 446 819 275 171 544 38 3.2 12.8%7.1 8.7%3.6
A. japonica 338 379 303 35 76 10 2.2 13.06.1 9.6+3.2

(p <0.05)
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Fig.2~2 Frequency distribution of stem diameter at breast height (1.2m) in A. trabeculosa and
A. japonica (1995).
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Fig.2-3 Relation between the diameter at breast height (1.2m) of the main stems and the number
of stems formed by sprouting in (a) A. trabeculosa and (b) A. japonica
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Fig.2-4 (a) Diameter at breast height (1.2m) and (b) stem age of multiple-stemmed individuals
of A. trabeculosa in the sub-population (2001).
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DB EREDEEN TR % Fig. 2-212R L 7o, MEHE & b ICREEi L, SIEEH310. 0~14. 9em, BAfEA135. 0
~39.9emTH o7, WOMREZY 7 75N F T Tem, NV FTE.9emTH o720 F/ & iz 7 5
N ) EE, IEERRE S em AR OMEEOLEEIINY ) FICHRTKREDL S,

FIINNY ) FENY ) XFOEREEEER L EEEEYN7 D OEEE Table 2-11R L, TS 3
FTIGNNY ) FOFBNY ) FIDOBRECEZR L/, | EREAERSL ) OBEICOWT, 75500
LAY XOTHMEIE, - REORE, 5 %AETHRELD >,

By 2 — MCBL T, ¥ 27 750y 3 CEBATEREE (BRTERThOERFEE) D61%IcHH Y § 5 76/
TEZEIN, ZORIMELD 1561248 (FHL0EK) THot, —7, TEEFHNDEED v/ F60fEHE
DWW TIFIERICHY T 3 9 EECHTFY o — FMEESI N, ZOBFEGEELD 195 5K (FH3.2EK) T
Hotze DEDX I, 377250V 3NV FIIRT, Y2 —F2REL TGO LEN 4
B, %) DIy 2 — P b S o T,

OFI, WY A I8 B EROIEER & WHBREOBRE Fig. 2-3 IR Lic, 7 7310 ) FIE1THE
A THIFEEASDAAAR, Ny ) X E3BEEK TR RTORTH 57, 7 750 7 FiZoWT 1 EROBBIIRK
174C, SR LoMiEy26fEad s, £ED1s%%E 5D, N/ 30 EEROBEIZETIERDTTHD,
FIINNY ) XOFBEROEEEEL Tl Tk, t-BEOKR, Nv/ F TREBOMEER & W
DOERFE DRNCEZRIEDOMHE (p<0.01) BRENED, ¥ 7 I, 5NV FTEASNEDP 5T,

2) YOI\ / FREBROSBEE

REL V7 70y XRFMERICET 2 388 8EECBI L ¢, HEEME X OREENCRERE, Wik, 5
5 6 ~15LEIERA DM B B X EEIIRD k% 1T 5 72 BRBEA TR 2 EERE, B, MEES X OE
TR O T £ MRS 1L Z 124114 043, Tem, 30£64E, 434+20kg/m'% & U02.6+0. 5 mmTH - 7z, Fig.
2-4 38R B ¥ 5 2B ADMEERE L VB OOFZ2 R L. WEERE L OEHROMEMEEH DD
MokECEEZMABRIZIZLA L D o7, ILKRZNFTNOFEICOWT, SEOHE2ToLE TS, WEE
%, BHBE X OMSEICEERICEESE (p<0.01) 2580 5n7ss, FEfiEic i EEMICEEEN RS 51
ko, SO LS, BEEMRT 2HROMEEE, BifE X OMEECET 2503, AFEALDHE
HREDHRE T EDHES I o Tz,

Fig. 2-4th BN 72 2 MR (BEER 9 8L U29) o oWnT, TRTOHOMEERE & it O {E % Table
2-20 R L, k9 CIEEEIMOE & 35ED EHR R 570, Fdd 5BERE L T 5 BiFFH
EIF—FICRE L b EE R SNk, 200, k9 & Rk 280 2 BERE L s BHEFRNEIE—
FICHRELT-LEZONEH, ZOBRISSHEL T, HHFEPTROBTRELLODEEL SN, M9
BT AIEFE L, @E200TRCoOBORImE, IZIFRKRT2~2BETH o7,

3) U TN\ FEREROERE

RIRFFEERIIC 5 V7 3 HTEMGE & S AMEA BT 5 5 REMMOBIE% Table 2-3 10K L, REH XUH
B0 b DPBIIASBE S Ukt o 7, (IHEIXRORIEIC & 0 2MEMDHTEL, 146f81HD> 5 1260 L
teo 125[BHED 5 b A MK DT IREASHIE L TS, BI3FY 2 — M ASRE L T D AR S TR,



Table 2-2 Diameter at breast height (1. 2m) and stem age for two individuals of A. trabeculosa.
Stem
Individual No.
1 2 3 4 . b
9 Diameter (cm) 30.3 14. 4 12.6 7.6 -
Stem age (years) 59 22 23 22 -
09 Diameter (cm) 13.5 1.9 10. 4 10. 4 9.5
Stem age (years) 25 23 24 21 21
Table 2-3 Changes in the number of individuals and stems of each tree type, percentage of
multiple-stemmed individuals, number of stems per multiple-stemmed individual,
average and standard deviations of diameter of breast height (1.2m) and tree height
over six years (October 1995 - April 2001).
Total Single- FEeRPE oi?;((:i?\;]igau%?s numﬁi; of  Treeheight Dlmeterat
9 Multiple-stemmed . - stems per cheig breast height
stemmed with multiple- i (main stem) ; )
tems multiple- (m) (main stem
No. of No. of No. of No. of No. of S(ry) stemmed {cm)
individuals stems  individuals individuals stems ° individual
Oamﬁ& 146 241 87 59 154 40 2.6 8.9+2.6 11.0+4.7
April 2001 125* 176 83 38 a3 30 2.4 9.8+2.0 13.5+4.2
% including four maintained by new sprouts
Table 2-4 Changes in width of annual rings (at breast height: 1. 2m) with distance from pith.
Number of annual rings from the pith
Total 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55  56-
Mean (cm) 2.2 2.7 2.7 2.3 1.9 1.7 1.6 1.5 1.9 1.7 1.4 1.2 1.2
Standard deviation 0.5 0.8 0.9 0.8 0.7 0.6 0.6 0.6 0.7 0.9 0.8 0.4 0.2
Number of stems 176 176 176 176 174 159 119 59 15 6 4 3 2
19954E 108 OFER T, BEHMEARZD4M0%, | EBEELS: D OBEHR. 6K TH o723, b RRHRIC

FNEN30%, B U2 4KITHS LTk,

b IREHI 0 M BEMEAIZ 20 (R (14%) SEEFEL 7228, —EROEH R L 7 168 A (119%) 23 HISE

Kol Btk b o T, 2T 4 EfES L, HEHEOBII8IC R o7, EEHEMAE, 5 Ed (3 %)
DREFEL, A —IR OB OREIC X O MIEBEGEKI 2 o 2 B8E&H716 (11%) Hofcicd, ETR2HEFDHRH L

MBI & Ao 7o, BEERAMARIE

AL 7z,
M%$k$ummTﬁEH®£%®mﬁE
HERHCEF L T @fko, 199541 81 3 8o s

, EEOREEIC X o CHBEEICZ 5 b D0, BEFEOBEBEE & R TRWESEE
UHHE O EY i - fEHE R 25 % Table 2-3 1R L7z, 2001458

BB L OHE O EEREIZ, ZnEnld. ot
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BT ZZ12MEED ) 662% Th -7z, Lo L, BIESEICERL TOEE26 (5%) L4075, Hom
CERL TOREE23 (19%), RfEH20[HU T Th - 7 ks34 (28%) TH-o7:,

AR FE&H

Y7 GANY ) F AV FOERMAEEL LU HIMEES 7D OB, Lhicny/FLObYIIAN
NV ) FTREPo, 51T, HFHFY2— 2L T HEGEDOHE, BIOMEEY: D OTHFY 2 — MK
RELTY, Y770/ 3NV ) X LORERMERERL .

Y7 7N ) FOEEZRTERT 2 OGEER, Bk & OMEEICBE T 2 MERERIZ, @FENZERLD
KEboT,

kDR ZR/EL e +EMTDY 7 750 XRATERICIE 6 EHFZE L T, FE4LE LUHEDLS O
BMABEZ I N > T, AT ORIEIC X D 2VBERIFEIE L, 146{@EA> & 126 E i L7z, 125(@ &
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SO, LR ITEITEER A 5 100ME M, SIHRAIRITER 2 & 10084y > 7)) ¥ 7 &Tw, s OkER
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SIS L 7o DOWHENCIZREEER Vi, ZFOEEUZ19974ED 5 20004E DA ZITFT - 720 BRI L 72 50RHE-80
CoREL, MEERICHW,

2) ZOYA LODFAE ,
7OV LOSHAEGEN S (1990) OFHEICEIE, UTOHETIT> 7,

(1) BRI

BUSEHAEEL TE V2 LE230mefFR L, Fo-4CIKHPL TV ANBEERZTZE Y
S RIc BB ETT D ORI, JHUC B 1 ml (Table 3-1) LRV E=—LRY E¥nY Fr (PVPP)
0mgEMAFELF— Lz, ZOMMHEEZERET 2 — 72k b, 4°C, 12, 000rpm 504 HE L #E L 72,
Bonk EEAREBEKEKBAREE LAV, —BOEERHENPREL RV E ) ER T TfTo 7.

(2) EXUKED

BRIKENE, RU 72 UNT S RPN ERRE T 2 BMEFEHREZ A, Davis (1964), Ornstein (1964) @
FHEICIEIERE > 720 DHET IV E & O 7V OIRIE L pHE 2N ENT.5% - pHB.9, 3.75% - pHb.7& L7zo &
5 HSES AT DWBTIZI0% (w/v) ORYEZ—LERY Py (PVP) 2L, BVEHRMEE 1 o7 L
BIcosd v 7k L, BRNRINE 1Y 7AS 201201k L, BXRWKENE 4°C, 9.5mA/cDER, E
WIS E L, W80T - 7=,

(3) ELIVEE

LY iiTot & 25, HELYA TS 7 L0838 6N0E, ¥¥ SEIKERESE (ShDH), /va—2A
— 6 — Y vEBKERE (G6PD), 747 —¥ (DIA), 7AAZX VRT3 ) HEiRBlE (GOT), 73 7—
¥ (AMY), 772V 73/ _7F4—¥ (AAP), uf > v 73/ 754 —¥ (LAP), 7a=%—+¥ (ACO)
BIOFRAF I N a—AA Y X7 —¥ (PGL) D 9 KM TdH o7z (Table 3-2), FAIEDMHM, FetaifE% Table

Table 3-1 Composition of extraction buffer.

(Buffer)

93mM Tris-HCI pH7. 5

(Additive)

Glycerol 23.4% (W/V)
Tween80 0.6% (W/V)
Dithiothreitol 11TmM
EDTA-2Na* 2.8mM

NAD* 2.3mM
NADP* 1. 6mM
2-Mercaptoethanol 0.5% (W/V)
Bovine serum albumin 0.05% (W/V)

* Ethylenediaminetetraacetic acid
* B-Nicotinamide adenine dinucleotide
* B-Nicotinamide adenine dinucleotide phosphate



P2 TR ) R ORAIBIT B - AT e
3-3 tTable 3-4IC/R L7z, Betafk, Table 3-4 IR TREERIC—IRRL, Z2OBYNVIE L o Vificia,
5 AMUCIR D IR E s,

4) YA ET S LOER

TNAMDIZEY:, BFHEEICOVTFA S 7 L2HAM), SHERGCTFEORETH2HEL -, A—uE
RFEEIET 50z BETFICELTEYTAES 7 LORBEDRBOODODSIEIZP L7 7Ry b (q, b, ¢ - )
Zf L7,

EIE B R

1) 7AYo LBGFEESIDERTOHE

BFRIBMAKRD Y 7 F 80 ) FOLFFIH LT, 7aWA L2HEBOMHE R~ 2D bREL NV
R — VB o n iR, IERMISHEERETETH > 7. BT, ZOBEEOZN Y Ry —vicD
WTHIR B, B8, BEINNNY FF -V L ZNICIET 2BETF % Fig. 3-11cF L7,

2) Y& IMMAKRER (ShDH)

ShDHZHE L 27 MRTIE 1 20— i, 10 EORFLEZBEL 7z, XY FAFZ—vhsar
BEFIE M MBS NIz Fle~T OEGEKDOAY F Y -5 ZOBETFEIFE ) < —TOEEREA%
boZ e RSN, T OHEREBTFELShdE L,

3) 73— —6—\ VERiKEEESR (G6PD)
GEPDZRE LS AT 1 2DV — v & h, 3FEEORBEAZBE Lz, AV FRY — v 5RT

Table 3-2 Investigated enzymes and their abbreviation and enzyme commission reference
number (E. C. No.).

Enzyme Abbreviation E. C. No. Locus
Shikimate dehydrogenase ShDH 1.1.1.25 Shd
Glucose-6-phosphate dehydrogenase G6PD 1.1.1.49 Gép
Diaphorase DIA 1.6.4.3 Dia-1
Dia-2
Dia-3
Glutamate oxaloacetate transaminase GOT 2.6.1.1 Got-1
Got-2
Amylase AMY 3211 Amy-2
Alanine aminopeptidase AAP 34111 Aap
LLeucine aminopeptidase LAP 34111 Lap
Aconitase ACO 4.2.1.3 Aco
Phosphoglucoisomerase PGI 5.31.9 FPgi-1
Pgi-2

Total 9 enzymes 13 loci
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Table 3-3 Composition of staining solution.
Enzyme Buffer Substrate Others
ShDH A4mM Tris-HCI, pH8. 0 Shikimic acid 6. 0mM NADP* 0.14mM
MTT* 0.21mM
PMS* 0. 057mM
G6PD 44mM Tris-HCI, pH8. 0 D-Glucose-6-phosphate NADP* 0. 14mM
5. 1mM MTT* 0. 21mM
PMS* 0. 057mM
MgCl, 8.8mM
DIA 47mM Tris-HCI, pH8. 0 2, 6-Dichlorophenol- NADH* 0. 62mM
indophenol 0. 065mM MTT* 0. 23mM
GOT 93mM Phosphate, pH7. 0 L-Aspartic acid 8. TmM Pridoxal- 0. 79mM
a-Ketoglutaric acid 8. 0omM b-phosphate
Fast Blue BB salt 0.12% (W/V)
AMY A: 100mM Phosphate, pH6. 0 Starch 0. 30% (W/V)
B lodine 19mM
Potassium lodide 14mM
AAP 182mM Tris-malate, pH6. 0 L-Alanine B-naphtyl- Fast Black K salt 0. 06%
amide 8. 5mM Dimetilesulfoxide 0. 47mM
LAP 182mM Maleate, pH6. 0 L-Leucine B-naphthyl- Fast Black K salt 0. 056%
amide 1. 2ZmM
ACO 46mM Tris-HCI, pH8. 0 Aconitic acid 1TmM NADP* 0. 15mM
PMS* 0. 22mM
NBT* 0. 059mM
MgCl, 9. 1mM
iCDH* 20units
PGl 45mM Tris-HCI, ph8. 0 D- Fructose-6-phosphate NADP* 0. 14mM
0. 70mM MTT* 0.22mM
PMsS* 0. 059mM
MgCl, 9. 1mM
GBPD* 20units
*NADP : B-Nicotinamide adenine dinucleotide phosphate
kMTT : 3~ (4, 5-Dimethylthiazol-2-yl)-2, 5-diphenyl-2H-tetrazorium bromide
*PMS : Phenazine methosulfate
*NBT :  Nitro blue tetrazorium
*NADH : 8-Nicotinamide adenine dinucleotide,reduced form
*G6PD : Glucose-6-phosphate dehydrogenase
*iCDH : I[socitrate dehydrogenase

Table 3~4 Incubation temperature for

staining and fixation

solution in each enzyme system.

Enzyme Temperature Fixation solution*
ShDH 37rc A
G6PD 3rC A
DIA 37C A
GOT room temp. B
AMY 37°C A
AAP 37r°C A
LAP 3rc A
ACO 3rc A
PGI 3rc A

*kA @ 50% Ethanol
B : 509 Ethanol -5% Acetic acid solution



Y2 IRV ) FOREICHT BEE - B 4
BETFE 2R IEES N, £, ~TRBEARO/SY K38 —2ih s ZOMETER 4 < — BoREkER
Lol EMEIN, JOHFEERETFERZGEpE LT,

4) IF7RZ—¥ (DIA)

DIAZRE L e P AT 3 DDV — B &Nz, BEEORS /NS &Y — > Tl B—DRE M A EE X
N, BYOD 200y — v TREHMBHR SN, ZDI) EBBEDINE VHTIE 4 FEOXEID, A2 \nr
Tl 6 BEORAMBEE SN, WHF & bMIDEGETRIMELHEINL, £/, ~TFoESED Y P8
= oBBHEDNSOHORETFEEIT P 7 —HoBGERRZ, BBEOKZVIE) OBETEIZE )
2 —DEDBEERAZ b O LHEESI N, INs OREERETEEZBIHED/INZ v Db 5 EICDia-1, Dia-2%
L UDia-8& L7,

5) PRIZ¥VEET 2/ BEBES (GOT)

GOTZRE L VIRTIR 2 20V — & N, 205 bBEED/NS WA TIE 2 lEOERM DS, K
FiE) TRIVEEORFMAEHEZ SN, MEONIDEGT I3 2 HE, BECRBELIEE TS, $h~T
DESEDONY PR —vpofliF &b ¥4 v —HOBERREZ b O LB fEES N, Tho OREERETEE
EBIEDNI VS DD SIEICZGot-18 L UVGot-2E Lz,

6) 75— (AMY)

AMYZRELITIVIRTIE 200V — v &z, LaL, 2O LBEEDNS WH TRV Py —
YIS TIR 07l ), BEIEOKE WY Y DAREMITICAV, 20V — 2 Tit 3 EHEORRM S EE S
N, AIDEETE 2EE L HEE I N, 2, ~TREAERONY FAY—vh s/ v —HoBEERZ LD
EBMEE SN, Z OREEBRETIER Amy-28 Lz,

1) PSEVFIIRTFG—H (AAP)

AAPERE L2 VIRTIE 1 D0/ — B & 1, [12EORBAMZBE L 2, Ny FAY—v ook
BT 6 E L HEE S N, £z, ~NTREAKRONY FAY -2 205 COBRBETHRE /) v —HoOREHE
bOZ MRS N, COREERETEEAap Lz,

8) A Y Y FI/RTFH—E (LAP)

LAPERE LA VRTIE 1 D0V — vt ah, TEEORREMBES Nz, NV Py — Yo
BETEABFEEHEES N, E7e, ~TFREAEDONSY RS —vh s ZORETFIEIR S A < —HOEERK
ZHOI EMMEESINT, ZOWERGETESZLapt L.

9) ya=4%—+ (ACO)

ACORYE L 7= X IR TIZ 1 DDV — v sl 3 i, BEIRRE—TH o7z, SNV P87 — v 5 WEET »

1 EMEETE /. JOWEREBETELAcok Lz,
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Shd

a/a
a/c
a/b
a/e
c/e
b/c
b/d
b/b
b/e
e/e

Gép

a/a
a/b
b/b

Dia—1

a/a

Dia—2

a/a
a/b
a/c
b/b

Dia=3

a/a
a’b
a/c
a/c
b/c
c/c

Got—1

a/a
a/a

Got-2

a/a
a/b
a/d
c/c
b/c
b/b
b/d
b/e
d/d
d/e
e/e

Amy-2

a/a
a’b
b/b

Fig.3-1 Zymograms of nine enzyme systems.
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Aap

a/a
a/e
a/b
a/f
a/c
a/d
b/b
b/c
b/d
c/d
c/c
a/d

Lap

a/d
a/d
a/a
a/b
a/c
b/b
b/c

Aco

a/a

Pgi-1

c/c
a/c
c/e
b/c
a’/a
a’e
a/b
a/d
e/e
b/b
a/d

Pgr-2

a’a

Fig.3-1 Zymograms of nine enzyme systems (Continued).
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10) RRKRZILA—AAYAT—E (PGI)

PGIZHfa L =X AT 2 20V — v E iz, 209 BBEEDO/NS Wl 1FEEORTE AL
ENfeds, REOHTREETH -7, WHEONILRET 36, BHE Tl I MEL TSNk, £k, ~TF
OEEA DN Y FY — Vi bR OREBRERITE ) v — B EHEES N, NS DOHEEREBTFEL2BEHE D/
X\ b O SIEICPgi-18 & Pgi-2& L,

gA FESH

AWFETIE, BEIICFig 3- ISR T & 9 10 9 BEERIC D W C 13D BB T & 5420 DRET 2 HEE L
oo CAUT XD, EEMEEENRENTE & CERPREEORITSTI L ko, LBLINSDH L, G6PD
DGEPEEBETEIZ DWW TE—IOERMCHIEZ A €77 ABE N 407 DT, RBEETFEIIELEDY Y
1Ny ) QERFEERED— ORI COAREMA L, 2 OMDMHTIZ OV TR 128EEEETHEZ v TR
WTaZ oL,

EATE YISV /XOF7OYA LIk 2EREGEOENR

F1E FUSHIC

Y7730y ) FIFANEETFREHEIT 5B U OERBEASINCES £ TREEDHA L Tweads, bbbt
EHED A% L, WO EPEO Il L D EFOEDNHA L TETE Y, BEEICK - T MHERREER,
K77 3NTwE, SBROBEEROREEE LGS, 77,50V /) XORBEHSHREZHS2ICLTE
CBHEDBH B, LLEDS, F7 7,0y X OBBIRSHREZFHE L Z20EMid kv, KETH, BIE
THEE L 2 12 BB TFEELBE—A— L LTH 7 730V ) X OBREEROMBNT 21T .

H2fi MRBIUTTE
D # #

T Y NNy ) X OBEINESRREDTHIZ A 5720, HRZMICRIZL TR 22 7.0y ) FEFD S
b, AFRGEN (Fig. 4-1), BEREHN (Fig. 4-2), RRRTEN (Fig. 4-3), WHARRSHH (Fig. 4-4),
MR LT (Fig. 4-5), IWDRPTERIT (Fig. 4-6) & X CEIREAIT (Fig. 4-7) o 7TH£HZNRE L.
TNZNOEFOFEH % Fig. 4-8, Table4-1ICR ¥, 7a¥ A A2BET 27DIC 2N 6 DEMDP L LHFR
B 7o > 7Y ¥ ZU19974 0 5 20004E D ZASAT o 7o PHAN - 47 - Bl - PSR O 4 SE[C i@tk sinsd i
Pofdcd, SRV 7YYL, BEH - TE - RKBOSEFTE T v AT YT T RITo 7. W
FOHRRICEFTL T3 bDIc20 TR, 20950 LAPSHBPERRL 7co ML 7c3UBHI-80CTREL,
WEEBICHV, 2LT, 2o 2B 3B TRRAE 7T A A0WETOW L 2. 2 205685 W&k
BEFRE S LI, F— Y T o7,
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Fig.4-1 Yuda population of A. trabeculosa.

Fig.4~-2 Nishigo population of A. trabeculosa.

Fig.4-3 Juo population of A. trabeculosa.
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Fig.4-4 Imaichi population of A. trabeculosa.

REES

Fig.4~-6 Ato population of A. trabeculosa. Fig.4-7 XKijo population of A. trabeculosa.
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Fig.4-8 Location of analysed A. trabeculosa populations.

1.Yuda

j45°




— 60— WAL Y ¥ —HT%MmeE %20 5
2) /1 K
(1) &EH L NILORET
a. HERET RO &
rEOBETED S S, »2ERIZE VL TROEEOR N ILEG T OMEES0. 95X b €\ b 02 SHIE
ETEEE L. STGRETEORED L ¥, 2 0EFMOSHIEEETEDIE PRI TRD 515,
P=p/r

I

b. 1EETFEYS D ONILEREFE
HHEMZBWER (=1, 2, 3, , 7) OBREFEORDEEF OB mEO L E, 1RETFEY
7o D ORAGRET AL, KATRKDSNS,
A=Zm/r

c. BEETEYZ ) 0FD2NLEETR
HHERMCBVWGER (=1, 2, 3, = , ) DEETEDIHHONLGEEFOHEE2p;LT5E, 1
SBEFEEM 72 ) OB IDRE T 8AME, KA TRD 515 (Kimura and Crow, 1964),
A=1/%3p;
XKoo L) IC, AREFIORE XIKRFEL, EHPREVIEEMEFRE ( BBHEANBS 505, Al
HEFHDOKE X LIFIEARTH 5,

d. Fg~T nEeE
sfHDH 2HAEHD S bEEE (k=1, 2, 3, , 8) ofaERTT, j&E (=1, 2, 3, - , 7)) D
BIETFECBT51HFE (=1, 2, 3, - , m) ORIDGEREBEFOBEBETHEE, SeEatkoRETrHEEs
ENENxpEXp b T35 &, ~NTFOEAEOMIEE (hey) LBEM (hop) FATOXTRDOSNZ (Nei,
1987),
heyp=1— Zxy'

hop=1—2Xy

Table 4-1 Location and sample size of analysed seven populations of
A. trabeculosa.

. Latitude Longitude -
Population (North) (Egast) sample size
1. Yuda 39°17° 33" 140" 43" 50" 182
2. Nishigo 37°08° 08" 140° 10" 32" 15
3. Juo 36°41° 237 140° 41" 36" 174
4. Imaichi 36°37°17” 139°44° 74" 124
5. Hamakita 34° 49" 38" 137°45"517 63
6. Ato 34° 20" 52”7 131°40° 16" 101
7.Kijo 32° 14 45" 131723 18" 149

*Mean sample size: 115. 4



G 7 FANY ) ORAEIBIT 2 HHE - A IESEITTZE e
hey b id, HBEMD 1 DOBETFEICEHAL THN—F 4 - 74 YRV T O D S B I s ~F e sn
HETHY, hoptldd 3EFD 1 DOBEFECEBICBESNE~T IBEAKONA TS 2, FBETHE
Dhey, hopZEM I LIFE LB~ TFuBEaEoRME (H,) & ﬁﬁg‘é’ﬁ}ﬂi (H) BUToRcRkDd SIS,
H,= (Zhey) /r
H,= (Zhoﬂ,) Jr
H, H2ZNZNOEFROBRENERD LV EET,

SR EFEOE S (P), | BEFEYE Y ONIEETE (4), | EETESY: D OEENIDEET
] (4), ~ToESEOBEME (H) BLOMRHME (H) BUINbEENEROBEELZRETH S, i
5 OMEEIZENPRET 2 BENEROREZIZRTHETET, MARZIVIFIEERNEEREPREVWI LS
H%T 5,

XHICP, A A, HBLUHOENMZ Loz &R L, EEHTH - FHEE220ZN, P, A, A
H,BXUH,,t L, EHLV RNV TORGBHERDL V2R THERE L THEE L,

eps

e. ERRE

AR R (Fig) 1 Wright (1951, 1965) o & o THREI AR T, EFAIGEZ - Tw» 2D
BEZHEET 5 DICARTH 5, FigldEBHNIC BT IEHREMIC &L 5 ~T nEGEOMIOBEEZRL, T
OXTRD b B,

Fig= (1 —hoy) /hey,

Fgii— 125+ 1 OfofEz LD, FeghS0b LIZ0ICEVER & 5 & &Fiid, BETFTHODHEHEN—F 1 -
DA VRN T DT o 7295 % LT B 2 L ERT, £, Fghi+icfior & gy, dEEakoME
DIN=F4 « TA RV TOFEEP MRS NZEELIVE I LE2RL, — KR EiTid, Hic~7u
BEAROMELL I LERT, Fe® 055 DREICET 2ERERE L, T A MCk>TiT>7% (Liand
Horvitz, 1953).

f. BBz e
H B EED sHOEDER I F N, FHIEFANTEERESTbNTVL 2540, EEOEETEICE

F 2~ T nEAEOWERE (Hy) B EULEFNTEERESTON TV 2GEOMMIGE (Hy) 13X
RokShs (Nei, 1987),

Hy=1—23% (x;)

Hy=1—Z(Zx)
EL, xpldkBEE (k=1 2, 3, - , 8) OWMSERCET2HE (=1, 2, 3, -~ , ) OBETIE
DiEE (=1, 2, 3, ., m) ORBET OEERRT, Hy Hyh S DeayB & UGeyd AT O X5 o8
s (Nei, 1987),

Deyy= Hy— Hy;

GSTj:DS’I‘j/HTj
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Gerl3 Gy 5T D & 5 iclpins (Nei, 1987).

Gsr=2 Ger./ 1
Gsrld 0205 1 iz L ), ZEHOEFOBEBHNMUDOBREZRT, GurPEPREWVIZE, FEFIEEBEIIIC
SELT0B I E%2ET, EHMICE T 2EEEEROEVRZIMET 30, BETOMEHEEGs (Nei, 1973)
R, 05DREER 7T A THRELZ (Workman and Niswander, 1970), %7z, P, A, A8 X O'H,
L L oEREL-testB L Y85 A P Y v 7 F A b (Ordering test; Quenouille, 1952) THE L /2.

(2) 'L ARILOIEN
G753V ) F TEAPSFERL 2EEDF—9 2T XT7—N L, BEFIHEES X OCNDREFHEE
FEHL 7,

a. HTEBTECE &
AL, WTNDPOERTHME2RLABEETEZI TN CESHWERTEL LT, r@0BEETF
FED S b, SMEGTEXpEH 2 & E, ZOHEOSHNBEETEORIAEPLIIXANTRO NS,
P.=p/r

b. 1 BEFEY D ONDRETH
TN LEF—=2IKBEL T, MEIN TR COMNLRETFOREm, O LIGRETEOEZrET 5L,
1EETFEY ) ONIDRIETF AN, XA TRkDLN 5,
A=m/r

c. I BETEYT D OB RENILEERTFH
1 EETFEY 7 D OB NIDEEFHALFER L L ToT & Ak, XoRXckdsnz (Kimura
and Crow, 1964),
Ae=1/23p}

d. T O BARE
JER (=1, 2, 3, - , ) OBEBFEICETZiEE (=1, 2, 3, , m) DNILRIET BB T

B, FEEAK0RETIEE2 2N xB L U0XE T3 L, ~TuBESEOHRHE (he) LBEME (ho),
TN T O BEAEOYRHE (H,) & BEME (H,) 3EFL VLV TORT & ARiIcUTORTRD 5% (Nei,
1987),

he;= 1 — X

hoj=1—-2X;

H.=Zhe/r

H,.,=Zho,/r
H,, H3ZhZFn, OBEGENEEDOLRLEET,



FY 50y ) % OREIET 30ME - SRR B3

STNGRETEOHE, EETEY: ) OXDEETH, | RETEYA ) 0G0 ORETR, 51
BT OEAER TN BENEROEELRRETH 2. CNL ORI BIESRET 2 BENERD K &
XA BTHHET, EAKEVIECBENERSKE W L2 ERT 2,

Table 4-2 Allele frequencies at 12 allozyme loci in A. trabeculosa.

Population®
Enzyme Locus Allele
2 3 4 5 6 7
ShDH Shd a 0.133 0. 092 0. 049 0.129 0.225 0.134
b 1. 000 0. 867 0.908 0. 935 0.815 0. 660 0. 859
c 0. 004 0. 030
d 0. 056 0. 007
e 0.012 0. 085
DIiA Dia-1 a 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
Dia-2 a 0.100 0.118 0.278 0. 090 0. 661
b 1. 000 0. 900 0.882 1. 000 0.722 0.910 0. 336
c 0. 003
Dia-3 a 0. 005 0.133 0.076 0.219 0. 097 0. 015 0.282
b 0. 893 0. 867 0. 750 0. 657 0.798 0.790 0.718
c 0. 102 0.174 0.124 0. 105 0.195
GOT Got-1 a 1. 000 1. 000 0.993 0. 984 1. 000 1.000 1. 000
b 0. 007 0. 016
Got-2 a 0. 099 0.233 0. 155 0. 066 0. 045 0.012 0. 008
b 0. 901 0. 700 0. 845 0.934 0. 464 0.744 0. 545
c 0.491 0. 244 0. 295
d 0. 098
e 0. 053
o 0. 067
AMY Amy-2 a 0. 088 0. 267 0.172 0. 191 0.135 0.114 0.010
b 0.912 0.733 0. 828 0. 809 0.833 0. 886 0. 990
o 0.032
AAP Aap a 0.676 0. 667 0. 838 0. 303 0. 603 0. 863 0.774
b 0. 052 0.034 0. 048 0. 026 0. 058
c 0. 324 0.167 0.110 0.521 0.278 0.084 0.133
d 0. 167 0. 141 0.07M 0.0 0. 027
e 0. 009
f 0.016
LAP Lap a 0. 385 0. 867 0.942 0. 837 0. 960 0. 875 0. 980
b 0.519 0.133 0. 040 0. 163 0.024 0. 020
c 0. 096 0.012
d 0. 006 0.016 0.125
ACO Aco a 1. 000 1. 000 1.000 1. 000 1. 000 1. 000 1. 000
PGI Pgi-1 a 1. 000 0.933 0. 885 0. 642 0. 667 0. 440 0. 584
b 0.112 0. 049 0. 325 0.011 0.181
c 0. 067 0. 003 0. 309 0. 008 0. 038
d 0. 027 0. 235
e 0. 484
Pgi-2 a 1. 000 1.000 1. 000 1. 000 1. 000 1. 000 1. 000

sk Populations: 1, Yuda; 2, Nishigo; 3, Juc; 4, Imaichi; 5, Hamakita; 6, Ato; and 7, Kijo
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1) ERLRILOENT

() BEEhETIIEBETEF0EE

F 7 Iy /) X THEFBSMEGAEZAWT, 8EEMIZT ¥4 AREFEIC OB TR T8 25, &8
WA DXIDRB T 47z, Table 4-2 ICFEMOMIDRBTFHEL2 R T, FBEFEC BT, LA TR
HENLERNIDEGEFHRIZI~6THD, RS ONLEETFIMRE I NWEBETFEIZApTHh -7, ¥ 7Dia-
1, Aco, Pgi-2QFBIRFHEE TN TCOERMTHIITH - 7z, TRCOERMTHIE S N7 8B F 12 Shd®, Dia-
2%, Dia-3° Dia-3°, Got-1°, Got-2°, Got-2°, Amy-2°, Amy-2°, Aap®, Aap®, Lap®, Pgi*D13Ch-7-, F1-, BED
FERICDABH I N MLGEEFOFEEL = (MBERICE T 240p’E & UPgi-1¢, RIEERIC 17 2 Dia-2°,
Got-2%, Got-2°%6 & Wdap®). 45 2 EIE VT4 M HAIC (BT 3 BT H - 7.

(2) ERLARILDOBIGHNER

HHEF OBV L IRE 2 R T HiFHE % Table 4-310R ¥, #HLV ~VFHEIZP,=58.3, A,=2.14,4,,=1.35,
H,,=0.199T&% > 7%z, REWEYDOIFIEHEIZP,=49.3, A,=1.76,A,=1.20, H,=0.148 (Hamrick et al., 1992)
THBEDT, ¥7 7,50/ FEFHRNEER L L COBBINEREZ D LS 0o 7,

(3) ERFEL

Figld, RFERICEWTDAR0 L8 -72, o6 EFHTCRERICR RS b ot, F 7TEMOFHSED
0iIciE % okho7 (Tabled-3). L7adioT, FEAEDY I Iy 7 FHERIZ, ZB{ETHEOBEGETTHE
FEICBLTA—F 4 - DA VSV h B LEZ ST,

(4) EERMeERIEE

LHER L QREFEICOVTRENMLOBEEZ R TG fiz RO, ZOMED 02 5DRERREL L
I3, BEETETEETH-% (Tabled-4), DI &I, FEAEDT UYL LMBETFEICELT, BEF
BEICREFMZERLH L ERZR LTS, 7 I ) X LEOME L TDGfEIZ0. 146TH - 7=, BER
DRFOBEERELRTHR R EBE L ORRREET ok & 25, t-test TIEA, A, BXUTHAIZBWT, / v57
ALV Y 7 FAPTRABECHICECTERTH 7, LEDST, ¥7 53/ FOBNEEERICED
L ENFZE RO G IARKEY TR AZE WEEZ 5N, T, HRAOBEMOER IFILOLERIC X TEF

PLORIEEEIE N E RS Itk o7,

2) BLAILDEAT

L NVICB T RENSREL RTHEE2 RO LA, P=75.0, A,=3.42, 4,=1.358 X UVH, =
0.222TdH > 7. RRMEYIZH T 5 FEEIZP,=66.0, A,=2.22, A,=1.24, H,=0.177 (Hamrick et al., 1992)
THLEDT, ¥7 7,00 ) ¥ 3HIEAE CEEEEREEZ LD LB L1tk o7,



Table 4-3 Percentage of polymorphic loci (P; 95% criterion), no.
of alleles per locus (4), effective no. of alleles per locus
(A,), observed heterozygosity (H,), expected heterozy-
gosity (H,) and the fixation index (Fj) in seven

Y7 F3NY 7 FOFEICHET B RIE - BT

populations of A. trabeculosa.

Ha

Population P A Ae He Fis

1. Yuda 41.7 1.58 1.23 0.128 0.129 0. 005

h 2. Nishigo 66.7 .83 1.31 0.194 0. 202 0.037
3. Juo 66. 7 2.17 1.22 0. 157 0.162 0. 030

4. Imaichi 58. 3 2.17 1.39 0.214 0. 207 -0.034

5. Hamakita 58.3 2.33 1. 45 0. 241 0. 249 0. 036

6. Ato 66.7 2. 50 i.38 0..182 0. 220 0.176

7. Kijo 50.0 2.42 1.45 0.191 0. 227 0. 162*

Mean 58.3 2.14 1.35 0.187 0.199 0. 064

* Significant at 5% level
Fis values of each pocpulation were estimated from average Fis values at
polymorphic loci.
Mean Fg value was estimated from average Fs values at polymorphic loci apart
from Amy-2 and Got-2.

Table4-4 Gene diversity statistics for 12 allozyme loci among
the seven populations of A. trabeculosa.

Gene diversity statistics: Hr (the gene diversity in the total populations) |
Hs (the average gene diversity within populations)
and Gsr (the coefficient of gene differentiation) .

Locus H+ Hg Gst
Shd 0. 243 0. 229 0. 058*
Dia-1 0. 000 0. 000 0. 000
Dia-2 0. 294 0.202 0. 312+
Dia-3 0. 365 0. 348 0. 047*
Got-1 0. 007 0. 007 0. 003
Got-2 0. 433 0. 367 0. 152"
Amy-2 0. 248 0.238 0. 040
Aap 0. 487 0. 434 0. 109*
Lap 0. 286 0.219 0. 232*
Aco 0. 000 0. 000 0. 000
Pgi-1 0. 440 0. 347 0. 210"
Pgi-2 0. 000 0. 000 0. 000
Mean 0. 233 0.199 0. 146

(se) 0. 054 0. 047 0. 030

The mean Gsr estimate was calculated from the mean values of Hy and Hs.
* k Significant at 1% level

* Significant at 5% level

BAE LD

F2 98NV ) X OEEL AL OBBEN SR 2 R T HEHRIZP,=58.3, 4,=2.14, 4,=1.35, H,=0.199
L5, BTFRbAKEMOTISE (P,=49.3, A,=1.76, A,=1.20, H,=0.148) (Hamrick et al,1992) &
Db E o, Ef, BLICET 3 RENSHE L RTHEHRIEP,=75.0, 4,=3.42, A,=1.358 L UH,
—0.222TH D, b bARKMYOTIE (P,=65.0, A,=2.22, A.=1.24, H,=10.177) (Hamrick et al.,

1992) X hEH» o7



56— PR > & — TS 5 20 &

FeZBH LR, BEAEDY 7 7N ) XFERICBOT, BEAED70Y A LBEFECEL COEE
THEPN—FT 4 - TA VSV H B Z L BRD SN, e, 7 T30 ) XKD G fE120. 146T
B otes AAMMCD T, DIMAOIE S HIZHH L 72 G DTIIIED, BN, Joh, WO, I
AfEETENZN, 0.141, 0.124, 0.065, 0.033CdH 5 (Hamrick et al., 1992), L7=2527TC, ¥ 2 51y )
* OEPEEZERIC &5 0 5 ERMEROU A AR © R HBIA T » E 2 5Nte, %/, SEEDHM
EERERTHER LM L QBRI 21557 & 2 5, BAOMBOEREIL0 LRIl EE P EE R
BT LD S B0 T,

FBLE YIUISNN\Y/FOERNEGELS

E1E BUSI
F2IANY ) REFD, HRZ OB IHBESETIARANE E0 L5 hHEL 52 200 2RI =
Lid, ERHARSET ) EROBES X CEEBNREDLOOF Y 7 ¥ IR MNP ORRINAT S i B
EThbEELOND, Z I THRETIK, OF 2 BHTER & HIRMBRE L 72 2 BRFER 0O Hik L @ — 08 H
&R RIRTISHIC & D ARBORE, & X CORITED b 5 RFFEN & QHRIE %7 7\ BT o bl e &
DR IC & B AR A A L 7z,

B2H MRBLUHE

1) BiRONRE UIcEF

SRRPGREREE DT ORNR & L 7S£ EIAE FIRBENT, KR+ TITE X O ARE ST ICEET 2 £FC
BB, INLDEFDBEPIILUTOEE D TH 3,

(1) eFRSHITOER

EFRBHEITBN CIGR39EE174, BRR140/434y, BER286m) DIHICARN LT\ 2 M A& 817
T TN XOARERTH 2. Z DL, W2 S T D> THAZRINGICRZLTE D, L
2KH, ORI Z 2 ¥ ATH, PEH% B 5B SRS O MG TR Il EN v 3, REFIZMERIC A
TLEFM & THRMD 2 SDORATERICKE DT 2 2 EATE, 202 BIHERIZ0mIZ ST\ 3. F
SRR, RIS HBIEHR O /N S BIEFRIC & > TR INTHE D, Z20—IKEIT CBBELTw3, —F
TSR, LRI hR TR ORI DR ROK E WEEIC X DR S hTws, Lal, FHERo
MRS T HRAUGER] & FEE L, B - IER & b E <, KRRBOMDTH 2 LIS hiz, HHoRES
(M) 12 R 4ud, 2 0 LWICIR304EIE YRIC A ¥ ATARDERO 7 912 2 1 E COMEIBIR I N L) =
EThHB, 2T, AETE, FIRESD D, WisHE G EEL5ND LREEYUDA-ARFHERE L, &
PRERAL T2 LEZ NS T EYUDA-BRATEN LR L L5 (Fig. 5-1), %%, AEHTI
BRIZBARICHAZE L T v B 5% Ao re,

) ZRE+TETOEM

FHRATNTMSER (ARIOREA2SY, FR1400E425, ERES0m) DIRLICRIZL T VLB 2 T80y ) ¥ £
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Fig.b-1 Map of all individuals analysed in the Yuda population and the
spatial relationship between the YUDA-A and YUDA-B sub-
populations.

For each individual containing more than two ramets we plotted
one ramet that was at its center of gravity.
Square with dashed lines indicates 20m intervals.

Fig.5-2 Map of all individuals analysed in the JUO sub-population (1996).
Square with dashed lines indicates 20 m intervals.

W, BOEEED S e 2EETH 228, BHPKEL LI Lo THBENT, BINICNERZERL TV,
DI L 1 FRTEM (146fH4k) % BTORRE L, ZORFERNZIUOLER LD E T2 (Fig. 5-2), ARATE
HliZ, EHATRORELRDDOD—DT, ZOLRICEI 2 IV ) FREBLTEST, £k, MOFEIE
M &G B AR ZIRIBWICEIZL Tw 3,

(3) HARESHHOEM
WARBRS M AR (ILE36EE372, BHR130E444y, 1EE175m) ORHURIIL TW B Y7 750 /) FHEEIE
BEA-REDS  2EFTH Y, KK, ER, AL EICLoTHEE Lo 2 BFFEICOB ETH»5, T
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Al T BI

.....................................................

Fig.5-3 Map of all individuals analysed in the Imaichi population (LAI, SAT
and BI) and the spatial relationship between the LAT and SAT sub-
populations.

Square with dashed lines indicates 20m intervals.
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¥ . | Seay
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Wt e,
* "' o'l LE .
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. -a 3
2.
: ‘ ' ' : : P B
«Juo2000 e RS A I T
: : .
x Dead individuals (during 1996-2000) *

Fig.5-4 Map of all individuals analysed in the Juo sub-population
(@ : JUO2000). Xdenotes dead individuals during 1996-2000.
JUO1996 consists of @ and X. Square with dashed lines indicates
20 m intervals.

513#9200mifi < B b, LORFENZAIRHER, MORENERZBIRMER L EE DL T2, & 5ICAT
JRFTER QAo L Y 7 L FEE O T Y 73 5 I i o Bk 2 A THBE I N T 5, AIOFRES, i
PR O /N WEE TR I TV 3 Y PIRIIT2EICERI L (BT, 1996) LwImEsdh, BEZO
TV TIREBL TR EY 7 Iy X I3RBES L - REEF TR AL LHEESN S, 20X ICAIFT
HENIH S IC R R RES R 25 2002 Y P bk bk, IhoZRAL, JEHICEFEET 2RO KXE
WIRFTER % LAURPHER, Fstmic e 5 Bt/ X EATEN %2 SAURFTER £ 5 H 0 & L7 (Fig. 5-3),
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2) MO ER S FEIEREOBGEED
%%@ﬂ&%%Wﬁ@ﬁ?@%@ﬂﬁﬁ%ﬁ%%ﬁ?%H%#é,ﬁ%@k%éﬁﬁ&%ﬂ@JﬂLSM%;
UBID 4 [RATER % BN REM L L -,

3) A—EEEDBEESEICET 2R D HE

A R D i 1 B BB D Ll 215 5 T, +ERATERO19964EE X 020004EIc k1T 238
[EHEED R 2 1T 5 7. 1996420 ERBATER £JUO1996, 200048 +EBATHER%IJU02000 L T3, Fig. 5-4
JUO000D B DALIE, ¥ & IGFEFHERFICILEE L TV 72 2520004E T RFE L Thate, o % b 199648
% 5 20004F DRNCAGR L 7 ik (261K) OfiBERT. & 2 CHEEMEE L2500 5 bicid, Hh55E L
THDDY 2 — FBREEL LI LI AR S AT 4EFRLEENTY S, ZDJUOI96IE, 2) ©
Aw7JUOLRA—DbDTH 3,

4) (RFEDRR 2 FEATERE OB GHEED L

{RARIE D R7x 2 RATERM O BIEE O WK% 1T 9 BT, RREDH 2YUDA—AE X OIRES b 771
YUDA—BZMHTONRE Uiz 228, AREFTIHEEDS | mB_EO2EEE BI85, BIbRIcES L
T3k (Fig. 5-5) %L A5NDT, ZNSICOVTIE, ZOMEEICETIHD 1 A1S 74 VL A
TNV 2 A2 EINL, Z OB T 2B0BELOMBEIC | KOBIET LT3 E{KE L TR E7-,

5) BAE

EITRER & Lle 2 N 2O RFFEFIAOMEEIC D WT, JRIC L ) 20MEBERHEET2 L & e, BE - S
EREEZWEL o @EOMEBRE 7094 A0HHD: S BFFERMNO 7 254 LBETF O — v icoun
T, Moran's I (Sokal and Oden, 1978a,b), SND (Sokal and Oden, 1978a,b), NAC (Number of Alleles in
Common; Surles et al., 1990; Berg and Hamrick, 1995) % T L 7. SI8EOEHEFED D TIoRm T,

Fig.5-5 Individuals that has more than two
trunks (Yuda population).
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(1) Moran's [

Moran's IOMEHTIERD X 5 12fTo7, 5mI & IC100BEHEERSIR % B2 L, NIDRIETHEEES0. 058 L, 0. 955
MHOMIDBEFOAZERONRE L, iHFHOEEIH 2 NIDEEFICEL THREESDHEICEg="1, ~
F A EROBE I E=0.5, ZNUADEEEFL=0, LT, z=p—xE2HH L7, pldd 2 EFHICE T 3N
BETOHETH 2. £EMGE I LoMadbe 2 EEMERNICEC T, 100MEEERERIZS T 2 Noran's I35
WIEET, FERERER L

I=n2Zw;zz,/ (WZz))
D oRDE, T2 TnAGE, wiid@dki L joBEAMTOMET, Bk L jMEROERRIcEENEEEE
wy=1, 23 THhVEAEw,=0& L, WEw;OMME Lk, T5IBHFME—1/(h—1) 5 5 %KIET
FEEZMD - EETFOHGERD T,

(2) SND

SNDDEHTIZDWTdH, 5mI EIC10DMEHERHZHRE L, BETFREESH0. 065 L, 0. 955K DBEETHD
BENEE LT, EoHIFIN2RETHOMAEOENIMTTHEHDIOOTRERPSBA L, [
UEETFHZ b OEEE ) Lofladbe (likejoin) LU, BAZ2BETFEZLOMEEE ) LoEAaHLE
(unlike join) D ZNEFNIZDOWVTSNDZ KD, FAUBEGETHOMAGHYE (likejoin) @, HRFINZIHAE
DD 5 DSNDIFRATRI NS,

SND= (&I nifiardbef—HRFIhsiliatbei) /o'

ZNENOEERERIC B W CSNDEE I L, 2 OfMHEISRERRITD 6 %m1.96& b K& Tz DEET
FUIEPHHLTVWB I ERTRT, X5I, SNDOELSEARKERETH > A LREFHOMAGHE (like
join) DEE (PLJ) BLIUOEAAICER CH--BE2EGETEOMAEGDHE (unlike join) OHIE (NUJ)
ETRATEMC S WCEHE L, A5 %A Dunlike joinid 1 0 £ 72 13RO IEDlike join3 B L 22 EFE X
BTV 5,

(3) NAC
NAC (Number of Alleles in Common) DIFEATIZOWT S, 5mI & IZ10DIERERER 2 3E L 72, NACIZTE

DYEHERRICE W, B 2 fEEPS 2 R TEETFEICE W TAE T2 NILEEFORDFIETH S, T
bbb, g, k) ZiBAOREEOLEEDREGETEL L, NAC (gG, k) ,g(j, k) %, iBHOMEMKL HH
DS S DREDORIRET OB ET S L,

i LR A ONIDEGET 2 HET5 L& NAC (g, k) ,g(j, k) =2,

A Ak 235 1 DONIDEET2LETEEE ;NAC (g6, k) ,g(), B) =1,

B &R jASRDRET2HEE LRV EE S NAC (g k) ,g(j, k) =0
L%5, THEMELZTRTOBBTEC OV TP LLLDHNACTH 5, NACIK 0~ 2 DfEz & b, BH
E1.252251. 750 fi% & 3 (Hamrick et al., 1993), JEEISET UL, NACIEKE (, BEMEITIUINE
Vo EMOMEHRKRICE TN 2 EEICO VW TNACEEEL, JOREE 70y b LTI TRE~E, NACD 2
TIRT 7L/ SN, BETDT v ¥ LS idrandomization test CHRET Z 5.
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Fig.5-6 Distributions of diameter at breast height(D. B. H.)in the LAI, SAI,
BI and JUO sub-populations.
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Fig.5-7 Individual and average correlograms of Moran's I-value in the LAI, SAI, BI, JUO sub-
populations (in the left) and proportion of significant Moran's I (in the right) in each sub-

population.
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Fig.5-8 Proportion of significant SNDs of like joins (PLJ) and negetively significant SNDs of unlike

joins (NUJ) in the LAI, SAI, BI and JUO sub-populations.
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Fig.5-9 NAC values over 10 distance classes in the LAI, SAI, BI and JUO
sub-populations.
Grand means of NAC values in each sub-population are shown by
dashed lines.
Large markers denote NAC values which significantly differed from
the grand mean NAC value at the 5% probability level
Error bars show standerd deviations of the NAC values.

PED 3 00igEE H e T, ERoOARIERI S CRAMEDITZFo%k, Ns 3 >OEOHLI
Takahashi (2000) ®Program of spatial autocorrelationy 7 2 L 7=,

Lo IENTNDOREATELIC OV THE 4 EDOHTEI L 25> TRIBNSHRE (P, A, A, HEXUH,) 2%
HL, EAEMOEWZBEE L 7,

B3I B R
1) Wi R2 2 BFEEEOEGEED LR

Fig. 5-6IZLAT, SAl, BI& L UNJUODEF/ITEMICET 2 BEOEEROHES %R T, MEER 5
Wid % LJUO L SAID 2 BATEM, ¥ Xk ULAIEBIO 2 BATERIZZNZNRABEOHIGTH 5 LHfEI M,
JUO L SATIZHE M TH 5743, LAIEBLX Z 1L &k D 20EA TW B, Fig. 5-TICLAI, SAI, BIE & JUODOER
FHEERIIC R 1) 2Moran's 027 U R J 7 4, BIUHELZIEDER T L 7-Moran's IDE &% L VBB R ADME
%78 L 7Moran's IOE|& %R L7z, Fig. 5-8icHABELRIEDE%ZMR L like join (PLJ) L HFELAOMHEERL
unlike join (NUJ) OEI&%E2 R L7, X 5I1CFg 5-9ICNACO 27 a3 A E LUK BEHEROLFEEE2FL
7o LAIL, SAT® X UBIo 3 JRFTHERIERN TidMoran's IO 2 7V 1 275 ALV RERE O Beflc x i & 38
ETZ0ICNL, JUOTIE, 8HEHDIEMMETHOTxELEL T3, FABEEREE & 57 Moran's ID
HEbSM O 3 RATERETIIZ L A LT X TOBEMRERT 0250 3BEDECEE £ 570N L, JUOTR
1, B2 PR T T IR O NSRBI & ko tc. BELEE L5 2SNDOHEE L AR, ST
3 RPN TIHIIET R T DIEHERERIC D W TE R & o 7ehs, JUOTIHEDRFFER L b b2k hELiEz
AL7co NACOTFHESIJUOTR S EME & 7 - 7 flh, SEIEMEO MG CIRERICHAEL D AT WEE L5
7o SO IZCTHOBEIZE T HIUORFTER TR b 2=HN E OHBIVEEETHh - 7245, 20MOSTHD
3 JRPTHEEC 3 AT 2 RS I R & e & 5 I RIEABEOER SRS & hie,
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Table5-1 Number of trees, D. B. H. (cm), percentage of polymorphic loci (P; 95% criterion), no. of
alleles per locus (4), effective no. of alleles per locus (4,), observed heterozygosity (H,)
and expected heterozygosity (H,) (standard errors in parentheses) in the LAI, SAI, BI
and JUO sub-populations. ‘

Number of D.B.H.

trees (cm) Pl (%) A Ae He He
LAl 34 25.1+£10.0 h3. 8 1.9(0. 3) 1.37(0. 13) 0. 225(0. 070) 0. 203(0. 063)
SAl 37 11.1£3.6 46. 2 1.9(0. 3) 1. 27(0. 10) 0. 165(0. 054) 0. 165(0. 055)
BI 52 24. 56, 1 61.5 1.9(0. 3) 1. 55(0. 18) 0. 287(0. 075) 0. 265(0. 071)
JUo 146 12.6+4. 4 61. 5 2.0(0.2) 1. 25(0. 07) 0. 181(0. 044) 0.177(0. 042)
35
30l JUO1996

Number of trees

D. B. H. (cm)

35

30l Ju02000

15

Number of trees

10 +

B
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Fig.5-10 Distributions of diameter at breast height (D.B.H.) in the
JUO1996 and JUOZ2000 sub-populations.

Table 5-1iZLAI, SAI, BI& X NJUODRBFTEMOBETBINSMEETR L 2. TROTORE, hs0FE
TR AR LRE AN o T,

2) E—EAENOBEGESICEY R0
Fig. 5-10i2JUO1996% & ("JUO0000 i mATERIC BT 2 HEQ WEEROEEN 2R §. Fig. b-11KK
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Fig.5-12 Proportion of significant SNDs of like joins (PLdJ) and negetively significant SNDs of unlike
joins (NUJ) in the JUO1996 and JUO2000 sub-populations.
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Fig.b-13 NAC values over 10 distance classes in the JU01996 and JUO2000 sub-populations.
Grand means of NAC values in each sub-population are shown by dashed lines.
Large markers denote NAC values which significantly differed from the grand mean NAC
value at the 5% probability level
Error bars show standerd deviations of the NAC values.



Table 5-2 Number of trees, D. B. H. (cm), percentage of polymorphic loci (P; 95% criterion), no. of
alleles per locus (A), effective no. of alleles per locus (4,), observed heterozygosity (H.,)
and expected heterozygosity (H,) (standard errors in parentheses) in the JUO1996 and
JUO2000 sub-populations.

Number of D.B. H. Pl (%) A A H, H,
trees (cm)

JUO1996 146 12.6+4.4 69. 2 2.000.2) 1.25(0. 07) 0.181(0. 044) 0. 177(0. 041)
Ju02000 121 14.4+4.2 69. 2 2.000.2) 1.25(0.07) 0. 179(0. 044) 0. 177(0. 042)

YUDA-A

Number of trees
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D. B. H. (cm)

YUDA-B

—_
o
T

Number of trees

20 22 24 26
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Fig.5-14 Distributions of diameter at breast height (D.B.H) in the YUDA-
A and YUDA-B sub-populations.
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Fig.5-156 Individual and average correlograms of Moran's I-value (in the above) and proportion of
significant Moran's I (in the below) in the YUDA-A and YUDA-B sub-populations.
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Fig.5-16 Proportion of significant SNDs of like joins (PLJ) and negetively significant SNDs of unlike
joins (NUJ) in the YUDA-A and YUDA-B sub-populations.
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Fig.5-17 NAC values over 10 distance classes in the YUDA-A and YUDA-B sub-populations.
Grand means of NAC values in each sub-population are shown by dashed lines.
Large markers denote NAC values which significantly differed from the grand mean NAC
value at the 5% probability level. Error bars show standerd deviations of the NAC values.
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Table 5-3 Number of trees, D. B. H. (cm), percentage of polymorphic loci (P; 95% criterion), no. of
alleles per locus (A4), effective no. of alleles per locus (4,), observed heterozygosity (H,)
and expected heterozygosity (H,) (standard errors in parentheses) in the YUDA-A and
YUDA-B sub-populations.

Number of D.B. H.

trees (cm) A1 (%) A Ao Ho He
YUDA-A 349 6.2+2.9 4.7 1.6(0. 2) 1.22(0.12) 0. 127(0. 059) 0. 125(0. 056)
YUDA-B 183 11. 641 41.7 1.6(0.2) 1.24(0.12) 0. 144(0. 067) 0. 133(0. 060)

JUO1996 &£ JUO2000D & FRTEERIC & 1} 2Moran's I0 2 7 Y 0 &5 A, HELRIED{E% R L 7= Moran's [N &
BLUEREREDMEZTR L 7zMoran's IO 4, Fig. 5-12IcAERIEDE% R L 7like join (PLJ) L HEAED
fi£# 7R L 7zunlike join (NUJ) DEIEZER L 72. & 5ICFig. 5-13ICNACD 27 ) B 75 AR L UOLEE R R L 7,
JUO1996, JUOZ000 & % (< iZIF IRk B35 7 22 AV Bl DAHBEIA 4 & 1, A Moran's IDfi% & - 784, B
Z=SND# f‘: STBETFHEOEAICIZIFEALERZASN LD, Lo L, Moran's ID¥EE a7y 5 A
ZH 5L, JUOIN6TIE 8 #H DIEEERS S colo T xilih% FE-> Twa DItk L, JUO2000CiE 7 % H o IRk
T xMlE TE > 7l, NACOATHDOEIZIUOI96 L h JUO2000THhE ol L Ea s, JUO2000k
B OEBERENIH ko T3 Z EBRBI NI,

Table 5-2i2JUO1996% & FJUO2000D & BATERI DBIGINSEREZ R L 7. t- MEDEE, 2 SDDBATER
MoOBMEICEREREZRAS NG o7,

3) KREORLZEMEMEOBREREED

Fig. 5-14IYUDA—A® X 'YUDA—BOTiEATERICE T 2 BEO NS EROMEEN %2 R T, LREZ D
772 WYUDA—BD I, k#k% 3T 72YUDA—AL h b EHMEERIKE {, YUDA—ADIZIF 2 {EDfE%
& o7z, Fig. 5-15ICYUDA—AE X U YUDA—-BOEBATEMICE T 2Moran's [0 a7 Y a7 3 4, HEEIED
fli%z R L 7zMoran's IDEI& B L OEELRA D% R L 7zMoran's IO %4, Fig. 5-16ic FEATEOHEEFRL =
like join (PLJ) & HEZADMHEER L zunlike join (NUJ) D#l&%ET L7z, X 5IcFig 5-17IKNACD a7 Y
07708 LU0 FEETR L7, YUDA—BTiEMoran's IOFEH a7 U 0 & 5 AH3IZIE TR COREHERT 0 i
EDETH 7D L, YUAD—ATIE, EHEROBHTE CIcEWEz & b, 55 B DR 4 o < xiil
EREL TV, $FEAMEE & 5 7/-Moran's IOEE S YUDA—BTIHIE & A & T RTOIEHHHCEV %
Lo TWV2DINL, YUDA—ATIEEE | IEHERSIRC 9 $E ONBETFEELER L > Tni, BRAME
% & 5 7-:SNDDE| A b FERICYUDA—B T3 I T R T OB KIC oW TEWE% & 57725, YUDA—ADZ
o DT SMANCE C, FEMIEHRSKE B BIC O >N THRAITET Lz, NACOFEHEEHYUDA-BL D b
YUDA—ADTF IR E Ip o 7ofill, HHD 4 JEHEREH CYUDA—-AREZRICHIFHMEL D bREVERZ L7 LT
WO TINSDVTIDIEICE VT HREED $ - 7- YUDA — AJRFTER ¢ 13 53 4 22 B SEBE 03 A 5 i 7e

03, {RERD %5525 7-YUDA — BEFTEN Tid YUDA — AIC L BERHEDT 2o 7o £ 0 ) BRI o 7,
| Table 5-31CYUDA—A® X OYUDA—BO#RIFERIOMENSHEE 2 R L 7. t- REDRRE, 2 DORHE
M EBRERAS LD o7,
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ME R oW 2 &, JUOLSAID 2 BRTER, & ULAIEBIO 2 BATERIE 2 W2 nRABREOHR2
YORMERTH 5 LHEZ N, JUOLSATIZEM TS % HSLAT & BUIETH 2 LRI X TIRANETT L T 5,
SO 3 RATEEILAL SATHE & OBI TRl BERESA S Ao DI L, HIRWERTH 2 LHfEE
N7 JUOD A HSFAZE 2 22N E OB 2 7R L 720 £ 7:JU0200013JUO1996IC LR, H§H>TH % hBEHEEDTS
Fo T, FEXEDH - 7-YUDA—ATIZZEMIYE CHHBDSEEE T H - 7283, REED e d - 7=YUDA—BTI
o PR EMERRBEI N R o7, KL 22N o RFTERBICGEERNSBEICEBE IR ko T,

FOE BEEE

B1E ERRZNICHEYIIINNY /FOREHE

YT TANY )X ENY) X EORTRERD 5 OWSFEZ IR L 72 & 25, BIEOHPEEBEEES X
O 1 RS 7 DR R L e, ZOBEBOVEDELTUE, F27 7250V 2 TiEdH 2BERE L 285
L, b THIBOHEIFRIEEAER I NPT LI EBHIToNs, ZDEI, 7 I,y Fi3Hi%H
BHZEATIBTH L LEZ 6N, WEL RITERNICE W TEERKOFRBAIED & iz d o
7ebDD, BBD2 54 7, By A FERbEpo7 2k, B X U004EIOBLEEOEECERITERS N
el &, E oI BATERNICBEE Y 2 FBGUOMEOFPEE O MM TREDBISBE X N Z a5, BEERD
FRHZT > TW B EBPES DI o7, —H, RUAY/ XBICET BV /) 2 IEHHEEME (B4, 1990)
EENTHD, APFRICBLTHHFY 2 — P ORER X OEB R T 2@ k3D hprol L, ZoOff
TREFEFICL 2L 00, EEEFRFEL L UTbhTw5 LiffEI N,

HE (1997) &, B2 EBEINICATUT O — VI HEL Tw 5, Ofdfh & OMEL2 Z 1T ok
BEDHOHEL, O LHMOEH D= OWE, QRELML LTOWHHFTH 2, ODHEEITZ il ii
LVWERHLbDD, REBSOBARTASNZTRTH S (WH, 1997). —F, @DHHIEA X 7 (Ohkubo
et al., 1988; RALRS, 1989), A Y 7 (AfRf62001) % &, @DHHEEF 7 # VA 7F (Jones and Raynal, 1986),
E3IY2N7 7 (Kormanik and Brown, 1967), > V25 (NIl - BIE, 1996) 7% & OREDOREIC B\ T,
WHEOETBEO—HRE L TASNBWEHETH 2, +7 7512 7 FTld, BORIEL TV 2IC b BEb S PREER
P HHIF Y 2 — P OIRAE L CTHEEER S TCeafiniaonr=2 &, REL S DHEFHMANAY ) X0 E
ofcl b, BHEMAELE ) LBIRTOLRS>T0aHlab-o7-2 L, &6 ICEROBETEI BV TH—0MEE
TH%Z S OMEEINEEE L CEET 2B EDE 272 06, 753,57V ) Fiti3QD, @B LUO®TRTHH
FRY—RLOBMETH B L E L 5N,

NV G, BIRI0ERIR OGN SHEEBL, BEIRVSRBICHET S (MEFIIEY KR,
1981) . ARFFE DAL I 3> T H 2001451 RS DR CERELTER S 11, LRICHHET 2 B DB RER
DR TIEEF Bk ORI SEE S, L L, EFRTEIETFHROMEDESRENT, 202 ED
LIS B 2 EAOPHEM AR D Sk o, —MIC, HRPICEAR S N-BTE, BEoRE
PREZME T 2WEOWELZ T 5 (IBERARE, 1985) o, EEOEEIEHETHS LA 5N T
Bo LIHoT, EEMEET 570101, BEIC KXo THEFX v v 7HREL, BRI S 2 HE
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WREX vy 7OBEIA TR R EEZ 6N, 770 7 XOMEEBEL T 2 BB 15~59F0
WP CH o7 A3, 2l ~3bFEDEHBL% LEL > TH D072, BV 7 TIREEE R T 2 EE OIS DR
HI00EM Eichio T2 (i, 1970) Z L2253 L, F7 71y ) X OWFBRORER, HIHEE
HT—FIITONTVL I EBHSLTH B, TDD, Y7 I ) XFOEEOHERNCIE, Z 0k ki
HERTHIBEND D,

BRG EICX D EIRCHEIEARSIKEICHKEL, KEOKEX ¥ v 7BHER S NG E, BEEH» S 0§
va— FORERICMZ, BIRL Zigh & OUFEFRRITIFIC &k 2 BB E Z 2 AL S 5, RFECHHEL
TR BV CRBEIHIC & 2 ZMN A REMMEDFENRBRINT WA I LH b, KEBHD 7 OHFEIE
HOBGHREDERIC S 2 2 I REVEEZI SN,

Doz Ei))%, YT TNy X, REFFICHTFS 2 — T 225 2 LItk -oTEEEZEBHEMLL, 7
{BFEM R IELOTEE L 2B 3 BB R 5 D 7 n— v 208, S8I¥ 5 I Lick > TEMOHER2 K-> T
WabDLHEEINS,

Grime (1977) 1EFREICH§ 2 A IEEMRIEIC & > CREOMEE RA, S (competitor), A b L ATM:RE
(stress tolerator) & & OBFLKAERE (ruderal) KT oNB I EREBIBL T, 73NV 2 FidfE vwS
Rkl LS ICIE R SO X L ARMREIC A E I N B 0T, A Tt b TR & D Big ok
%o L LA CHE L 7 BATEEIDEGLL Tv 2 KBEIRGIZIZIEIEY 2 750 ) FOBRBEFL Tk
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BIEFEET E RAEERE L — FA 7 OBIRICH D, Eb 5 2EFRMIEE LTE 3003, BOMELE X OHER
WKBEH2BERELZETH S, —BITIZFEHICE > THWSIT T3 (Bellingham and Sparrow, 2000) %3, # DO
RERICIBEAICERERDDH 2 LI ThH B, V77,50V FICBL TR, RERERITT LI, EEH
BicmZ CHZFER S TELEHFETHY, COHFART 7 IANY ) FIELLTELLEELONS,
Bellingham and Sparrow (2000) &, &6 & QEFHHESEEIC L > TR AL A2 AZRVETDICE
Mehppic 20T, HILOMES LUHEEL oBR2» s FHZ L 05, SEHEHEL ZREIERE, 1996525
20014F £ COBBEIZ L 20E D, HALOWE - HEL HITEL, BRELEZBBRICOHML 03 LHEEI NS, &
NRESDETNVICE 2 LIHFEFICH L &M TH 2., Thbb, $77-r ) X, E2EFREEL
TERZEICE-T, MEE OBAZET, X5 ICEFTEIMCKE HELS R TE, EFEHRCL5AY v
TED L THITOMR - BEORFGLEH > T3 LHEIN G, BRIEI oLBAICL, TNPRECE
iU, TNREEIC KL ZEHCHIFIC L ZRBEBEOMA L LT EELILNDE, ZDLITT T THINY
J ¥, ISRV TREREILSZTIUTY A — P 22T 2 WHER/ANS v, L L, EFERHOEELPHE
DILTHER, 7 INANY ) FOEEFEEOLEMLTED, ZOI LMY 7 70 FHEBICEL T
BRELRBEEREEZSND, Lo T, AMORIICIIAED ETHTH 2 O RESROBRSD 2 L5
Z5NB. NEEPHELCORLSRETE BRETHILE, FIAEKATANE LTEET2 I EnLici i
MOBHHSRNETHS I L, BB ABIIAAD 7 T b I Ao T 3 BEE, EEN
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Bt KW 2 SEHIT & B OBENSRIESTR O 5 DS, TIEROEET 2, R L8 b
DIEPMSNT 5, EALERMMBEET 5 AERRIE, T - &4 - BRENBICEE T 5 h, BB0EiR
WELZCHZ, NF/ %, oFaTy, B YN TEOEBEBEES LTIEN % ORARE, WERGmIEE,
REES MBSO H &I E 2> Tw 3, £, AMEROEET 2B AMIZ B LT RLOBELZIF T i
FHEME—DOLHTHY, ZOHRD oAk 74 (BHCHIRL 72) (BB EREERIT A £ W, 2000),
WHERED F N 4 ey (BB E KRR EEYIE, 2000) 2HE/ELTWB, ohd oMoz,
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RV 22T E OB SIFFE L e 2D & 9 23888 U 7= Bl & L CRHESER OB O, MHIEE Lo
BERREDOZEMOMEDH HIF 515, & ITBEROBENHELAIUO LLAI, SAI, BI® 3 £/ cld k= R
BoTwlz, SO 3 BATEM ORI 2% O EHElIcb i o<, MS BEFPSEREEL TV 5 & &R
INTws (BIF, 1996). Thbb, JUORFER L B, SHORERIIEIC X 3R OH% , DBV
&7 BAKIC K 2EFOBEVMOERSSH 22 Lick b, BEMCHELLTOS & b2 5B, £
JUORPTREIDENINERHEE 5 FRCHERIE L4 & 2 5, OB THEIN TV 20 L FEMKC (Hamrick
et al., 1993; Epperson and Alvarez-Buylla, 1997; Parker et al., 2001), [HE| S5 572 k1o k 5 EEHED
AN AH & Tz,

S5, BHO 2 BATENOBENSRERFI LR, 2 20 RFERMOKEIcEERE R0 NA
Do b DO, RENEGHEICEIRERECYH Y, FRDOH -7 YUDA—ATIZ, YUDA—BIZ & Sl
REPLEEHSE S S e, 2 DM & L CYUDA—ATIHBED IR X > T —HOEEHIE D, 2 OfEk
D5 DEFHEHCBEO > TOIHEEDSH 5 2 235 1F 5N s, B EDHS Iy ) 345 BEFELER O
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TEENELEZ NS,

FIE FHMRICEIWEY TSN\ 2B LCEYSBEREADES
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Table 6-1 Outline of seven populations.

No. of

Size of trees individuals Seedlings Owner
1. Yuda middle/small large Yes private natural monument
2. Nishigo large very small No village
3. Juo middle large Yes national
4. Imaichi large middle No private
5. Hamakita middle small Yes prefectural
6. Ato middle middle Yes private
7. Kijo small large Yes national

c— R L7 CAEEDEESER CE L oL/ 2 2H o7, LHOFFEFRICEL <X, H - 8 - filr
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A, =2.14, A,=1.35, H,,=0.199¢ 75T, WTFNOMEb ARMEHOFHMEE DB 2 LW 5, i,



P TN ) X OEEIET 5IRE - LB o

%ﬁ@ﬂ&%k%(,%77AAV/#ﬁ@aLT%oﬁﬁ%@®5%,Mﬁ%ﬁ%ﬂ@@%ﬁ@%?%:a

PSS DI 07z, ZOMERARAEYOPTEHEIRE C, Ledis TREDBICIMEERDA = WEF %
BEDEOLLELADIL, REDHRETREEFBRLSTEIENEE LV LWL hIc ko7,

3. REAOZEMINE EHBEEBOSR TR, SMOEFTIRI, A—EFTH 5 ERICETHE -,
7 ARIRD B o 1 BT ERIEDTR E 3 T & AR ST, HEPLEEHEAT R, R
D& BB E S LOER AR L Tk ISk B, Lo TR0k 5 B & BikRe oxi% -
UTBSEIICBIRT 5 2 LIc X D, 2PRMICRENSRIENRETE 2 LEL oNk, $7o, ETINREES
DIV TIIREPY Y 7 v S ORI ZDOFEEICEE T ANERD 2 2 LRI,

A

ARE m%%&ar%%%mkﬁ%,ﬁ%@%%%ﬂbwtﬁmtﬁ%k?%#ﬁﬁﬁ@ﬁ@@ﬁim@#e
B#LET. K2 L VXD 2ICHih, BRTIHE L JUE 2 70720 S E R A e s
WRELIECBILRL LiFE7, IpEEEEOLHERFTERE, BELESEEMEEE, HNRamEio
BNRERL, 2EBREREMGEITAGEILEL, B TERENEREL, ANEEE0a4REm
I ARG DEOR 2 W E E L, WRERL v & — O BB I R RS X O
ZRECHBEZIAD 70 77 ADHAZREL Tk EE, BYANER2 VAL EE Lk, $HHAEEL
vy — BRI BIEE LR S I AEERR BB LI AR OR T H o TIIRE L E L i
PEEE Lize FIRHRIN - HOII D FRAR 2 (T LA B RIS T 0 | I AR T BT, A B 2 0 o R S A
BAEEL, WAEELY S —0IIMGHER, BREMEEROMLENGE, KEXEGE, EEEEEor

EWARBICERZ 2 AR VI EE Lz, £l - EROBEHIZIE, HAERt Yy —0EHERETK - H
hEATR - BFRBERE L OIS EES O TIHRETK - M1 TFHRER - RASEFRICBHE AL EE
L7 EIbBETEEOME DAL I FITIAPRIC R E ZHHR WEEEE L, IO DHLICHEL
BHOBERLET,

5| FSCik

Bellingham PdJ, Sparrow AD(2000) Resprouting as a life history strategy in woody plant communities. Oikos
89: 409-416.

Berg EE, Hamrick JL (1995) Fine-scale genetic structure of a turkey oak forest. Evolution 49: 110-120.

Bousquet J (1987) Genetic differentiation among 22 mature populations of green alder (Alnus crispa) in
central Quebec. Can. J. For. Res. 17: 219-227.

Bousquet J, Cheliak WM,Lolande M (1988) Allozyme variation within and among mature populations of

speckled alder (Alnus rugosa) and relationships with green alder (4. crispa). Amer. J.Bot.75:1678-1686.



MAEE L > ¥ —TIEWE 20 2

THE 1% (1966) N>/ %, A7 7EOHER &6 VI fEEEIC &k 2 ERICEIT 2 Bf%. F Ryt oA S TE
WrERTsEERE 1« 1-166.

HERIAGEREEES (1985) HERBIARRE 2. hEMEEIRE, Jh3t.

SRR RTIZET - B (1987) B S, & BN, 58,

Darlington CD, Wylie AP (1955) Chromosome atlas of flowering plants. George allen and Unwin LTD,
London.

Davis BJ (1964) Disc electrophoreticdata and plant speciation. Syst. Bot.10: 405-416.

Dobzhansky T (1970) Genetics in the evolutionary process. Columbia Univ, Press, New york and London.

Dusan G, Ladislav P (2002) Spatial and microgeographical genetic differentiation of black alder (Alnus
glutinosa Gaertn.) populations. For. Ecol. and Management 160: 3-9.

Epperson BK (1989) Spatial patterns of genetic variation within plant populations. In: Brown AHD, Clegg
MT, Kahler AL, Weir BS (eds) Plant Population Genetics, Breeding and Genetic Resources. Sinauer
Associates: Sunderland, MA. pp229-253.

Epperson BK (1990) Spatial autocorrelation of genotypes under directional selection. Genetics 124: 757-771.

Epperson BK, Alvarez-Buylla ER (1997) Limited seed dispersal and genetic structure in life stages of
Cecropia obtusifolia. Evolution 51: 275-282.

Goncharenko GG, Padutov VE, Silin AE (1993) Allozyme variation in natural populations of Eurasian Pine.
Silvae Genet. 42: 237-253.

Gottlieb LD (1981) Electrophoretic evidence and plant populations. Prog. Phytoéhem. 7: 1-46.

Gottlieb LD (1982) Conservation and duplication of isozymes in plants. Science 216: 373-380.

Grime JP (1977) Evidence for the existence of three primary strategies in plants and its relevance to
ecological and evolutionary theory. American Naturalist 111: 1169-1194,

Gullberg U, Yazdani R, Rudin D, Ryman N (1985) Allozyme variation in scots pine (Pinus sylvestrris L)
in Sweden. Silvae Genet. 34: 193-201.

Hamrick JL, Godt MJW, Sherman-Broylers SL. (1992) Factors influencing levels of genetic diversity in
woody plant species. New Forests 6: 95-124.

Hamrick JL, Murawski DA, Nason JD (1993) The influence of seed dispersal mechanisms on the genetic
structure of tropical tree populations. Vegetatio 107/108: 281-297.

FEHER - THA— - BLEE - TINET (1996) FREFTEITOY 2 557y ) X B0k (1) —Z2DBUR~—.
107 HAMEE S R A FHEE B4 145.

FHER (2002) FENOBELMYEE, TN O/ L RABLL (FE LR B AFT)

EHEER (BRENT) BRBAR 5259 0 % BAMERTS.

VIBEE (1976) HADEIA. g, W

AGEEEEIE (1985) RiAMeE 2 5. IIBEEHE IR, LI,

Huh MK (1999) Genetic diversity and population structure of Korean alder (Alnus japoﬁica; Betulaceae)
Can. J. For. Res. 29: 1311-1316.



V7723007 XOEECHET 58E - BT 79—
Huh MK, Huh HW (1999) Genetic diversity and population strﬁcture of Alnus hirsta (Betulaceae) in Korea.
J.Plant Res. 112; 437-442.
Jones RH, Raynal DJ (1986) Spatial distribution and developement of root sprouts in Fagus grandifolia
(Fagaceae) .Amer. J. Bot. 73: 1723-1731.
RS A ARRBIR S Rt v ¥ — (2002)  http:/www.biodic.go.jp/
BT AR B (2000) BT - BADRROE 205 3 HEEN Ly FF— 7y 4 8 ity
I (MR, BABREME LYy —, BN
TMIEAZ (1990) A X128 3 MBOLRETRIMEICE T 2075, WEDRES : 1-67.
Kikuzawa K (1978) Emergence, defoliation and longevity of Alder (Alnus hirsute Turcz.)leaves in a deciduous
hardwood forest stand. Jpn. J. Ecol. 28: 299-306.
HIRENEE (1978) IAZEBOIED LFEMH. BE32 (8) : 57-62.
FIRE/\EE (1980) N>/ X BOEZ R EEICEDL 5. HAERESA45530: 359-368.
Kimura M, Crow JF (1964) The number of alleles that can be maintained in a finite population. Genetics
49: 725-738.
ALRIHER - FIAZE (1959) Bt 0ARARRE. SEd KK
Knowles P, Perry DJ, Forster HA (1992) Spatial genetic structure in two tamarack (Larix laricina (Du
Roi) K. Kcoh) populations with differing establishment histories. Evolution 46: 572-576.
Kormanik PP, Brown CL (1967) Root buds and the development of root suckers in sweetgum. Forest Science
13: 338-345.
IMBHET + BIPEHE - R - KIPE— (2001) MU & 052 O R & 2 de 51 7 DR, HAMEE
2FE83: 271-278,
Kuramoto N, Kondo T, Fujisawa Y, Nakata R, Hayashi E, Goto Y (2000) Detection of quantitative trait loci
for wood strength in Cryptomeria japonica. Can. J. For. Res. 30: 1525-1533.
BH & (1968) ~> /%, FEEARERRRES %, WKL, S0
BH & (197]) 42775007 %, FEORREBRRES =%, WERIMEK, 55
Li P, Horvitz DG (1953) Some methods of estimating the inbreeding coefficient. Am. J. Genet. 5: 107-117.
Markert TL, Moller F (1959) Multiple forms of enzymes; tissue, ontogenetic, and species specific patterns.
Proc. Natl. Acad. Sci. 45: 753-763.
TS » PHRESEAR - SeIRIERA - ATHE T (1983) MOFREBEAEIhO SEHHOIERAIT.  EIERFE 22: 1-10,
Mitton JR, Sturgeon KB, Davis ML (1980) Genetic differentiation in ponderosa pine along a steep elevation
transect. Silvae Genet. 29: 356-360.
g$ﬁ¥-m$ﬁ¥-gwgﬁ-¥m%@(mm)74v%4AK;%%%@+£M%7?NA2/#%E®%
FHE. HAMELEES2: 72-79.
kMiyata M, Ubukata M (1993) Genetic variation of allozymes in natural stands of Japanese black pine in
| Tohoku and East Kanto Regions.J.Jpn.For. Seci. 75: 361-366.
ERES - £AIER (1994) 70 YRGBT 2 7094 W58, HAMSESFE76: 445-455.



80— WAERHE vy —WIAHE % 20 5

Moran GF, Adams WT (1989) Microgeographical patterns of allozyme differentiation in Douglas-fir from
southwest Oregon. Forest Science 35: 3-15.

aksey - il E (001) ST 45— s v —-HARBEORS BB —. V7 M A v R, BOR

Mukai Y, Suyama Y, Tsumura Y, Kawahara T, Yoshimaru H, Kondo T, Tomaru N, Kuramoto N, Murai M
(1995) A linkage map for Sugi (Cryptomeria japonica) based on RFLP, RAPD and isozyme ldci. Theor.
Appl. Genet. 90: 835-840.

FHZER (1962) FRE >/ X EOMYIE - MBS0 (38 1HR) BORIERTE O Bk, MERBETE
14l 141-166.

FHZER (1963) FREEN Y/ X IBOMEY - LRI (B8 1) (SRIERITE 2 & o 7= R o HIRTse. #k
HERABGITRAR 5154 21-72.

FHZER (1964) FHENY / FEOEYSE - MEENITE (EIH) MALEONEE L OEHOoMHE. HE
PRSI ZERE 171 1-107.

Na'iem M, Tsumura Y, Uchida K, Nakamura T, Shimizu S, Ohba K (1989) Inheritance of isozyme variants
of megagametophite in Japanese red pine. J. Jpn. For. Soc. 71: 4256-434.

Na'iem M, Tsumura Y, Uchida K, Nakamura T, Ohba K (1991) Allozyme variation in Japanese red pine trees
selected from natural forests. J. Jpn. For. Soc. 73: 448-452.

FERSE (1996) MEARRSTIT - BEETRICE T 2 BEEMEYY 7 7 50y ) X001, REIZIEY ST
BE13: 109-114.

Nei M (1973) Analysis of gene diversity in subdivided populations. Proc. Natl. Acad. Sci. 70: 3321-3323.

Nei M (1987) Molecular Evolutionary Genetics. Columbia University Press, New York.

HARBRHERS (1996) #% L v 57— 7y 7. pp280-281.

DAL - FIR & (1996) BEXDOAA L 7EVIRKCE T 5227 V2 7 OREFE L UELEOBRE AR
FREELERT8: 195-200.

REEE/\ER - B AL (1991) MORERESE. SUKEHR, 3R

- OREEE/\ER (1996) %TEER, FMkoERSM CKEAREIZH,E), ABHRASH, HE.

Ohkubo T, Kaji M, Hamaya T (1988) Structure of primary Japanese beech (Fagus japonica Maxim.) forests
in the Chichibu Mountains central Japan, with special reference to regeneration processes. Ecological
Research 3: 101-116.

RAGE - F10 B - BB - EAkRk (1989) #BRILHiA 2 77 (Fagus japonica Maxim.) FHMIZE
JERIETRLELEDOMR, HAREEFSFI: 17-26.

RPGHRF: (1990) I ASHE VI e Mg oD BT HHe v 31 DA e oD i A 25 4L S PuARFS29 : 223-234.

Ornstein L (1964) Disc electrophoresis I. Background and theory. Ann. N.Y. Acad. Sci. 121: 321-456.

Parker KC, Hamrick JL, Parker AJ, Nason JD (2001) Fine-scale genetic structure in Pinus clausa (Pinaceae)
populations: effects of disturbance history. Heredity 87: 99-113.

Quenouille MH (1952) Associated Measurements. Academic Press, New York.

MWARERE > & — (2002) http://www.nftbe.affre.go.jp/html/genebank/seikal htm



FI7 TN ) FOREET Bl(E - RN 8] —

PREFFEIZEE ER (1981) JAZERbR & 2 OfEdE. Bk, EE.

TEFFBET (1997) EARMERIRIZ & F 3 W3 0 A BRAEAY TR — = FE S0 MRS & L C B3R — . M eemisen] - 1-12,

Shapcott A (1995). The spatial genetic structure in natural populations of the Australian temperate
rainforest tree Atherosperma moschatum. Heredity 74: 28-38.

Shiraishi S, Kaminaka H. Ohyama N. (1987) Genetic variation and differentiation recognized at two
alloéérme loci in Hinoki (Chamaecyparis obtusa) .J.Jpn.For. Soc. 69: 85-93.

Sokal RR, Oden NL (1978a) Spatial autocorrelation in biology. 1. Methodology. Biol. J. Linn. Soc.10: 199-228.

Sokal RR, Oden NL (1978b) Spatial autocorrelation in biology. 2. Some biological implication and four
applications of evolutionary and ecological interest. Biol. J. Linn. Soc. 10: 229-249.

Sokal RR, Menozzi P (1982) Spatial autocorrelation of HLA frequencies in Europe support demic diffusion
of early farmers. Am. Nat. 119: 1-17.

Sokal RR, Wartenberg DE (1983) A test of spatial autocorrelation analysis using an isolation-by-distance
modell. Genetics 105: 219-237.

ZeIEZE (1985) v/ XEYOMIIGEE  BIAELo—I). MWARERERS, 3.

Surles SE, Srnold J,Schnabel A, Hamrick JL, Bongarten BC (1990) Genetic relatedness in open-pollinated
families of two leguminous tree species, Robinia pseudoacacia L. and Gleditsia triacanthos L. Theor.
Appl. Genet. 80: 49-56.

Suyama Y, Tsumura Y, Ohba K (1992) Inheritance of isozyme variants and allozyme diversity of Abies
mariesit in the three isolated natural forests. J. Jpn. For. Soc. 74: 65-73.

Suyama Y, Tsumura Y, Ohba K (1997) A cline of allozyme variation in Abies mariesii. J. Plant Res. 110:
219-226.

Takahashi M (2000) Program of spatial autocorrelation for windows 95/98. Delphi type version 1. 0. 0.

Takahashi M, Mukouda M, Koono K (2000) Differences in genetic structure between two Japanese beech
(Fagus crenata Blume) stands. Heredity 84: 103-115.

g Bk (2002) BEw—4 — 2 HORFEMEAROEMINEEHE 7T HROBGHE & Z DT 7 DERH
WERHE. A EEEIE AT AL U R — P 154: 1-14.

Tani N, Tomaru N, Araki M, Ohba K (1996) Genetic diversity and differentiation in populations of Japanese
stone pine (Pinus pumila) in Japan. Can. J. For. Res. 26: 1454-1462.

BASLR (1990) LFEEusE DR, A3, HE.

Tomaru N, Tsumura Y, Ohba K(1994) Genetic variation and population differentiation in natural population
of Cryptomeria japonica. Plant Species Biol. 9: 191-199.

TR—ER - 85k R (1977) HhESEERALE i RHHTR B O TRk T IHEZL. SEPUfChisE16: 1-12.

IR (1981) @K —0 T4 — HARDIMAEZE S — 17 L Wbk, HAEBRSEE3]: 201-215.

TsumuraY, Ohba K (1992) Allozyme variation of five natural populations of Cryptomeria japonica in western

Japan. Jpn. J. Genet. 67; 299-308.



e WoAREL 7 —HisiMmeE % 20 5
Tsumura Y, Ohba K (1993) Genetic structure of geographical marginal populations of Cryptomeria japonica.
Can. J. For. Res. 23: 859-863.

HNEE - FAETA - ILEEAR - BN F=74 4 - KEE/NE (1990) 74 V54 LEREE. SRR EKE
it > & —HEMERE 6 : 63-95.

Turner ME, Stephens JC, Anderson W (1982) Homozygosity and patch structure in plant populations as a
result of nearest-neighbor pollination. Proc. Natl. Acad. Sci. 79: 203-207.

Uchida K, Tsumura Y, Ohba K (1991) Inheritance of isozyme variants in leaf tissues of Hinoki,
Chamaecyparis obtusa, and allozyme diversity of two natural forests. Japan. J. Breed. 41: 11-24.

BARVOH - REM— (1996) RELREAF BEFLSRBE T C—RAHIK, HER.

EBETG (1970) dLHRERBEMRDOY 72y > a vy g —vizonT 1, L3261 349-356,

GBETE (1994) MIRIES4E. BERZEHINR, .

Wetzel G (1927) Chromosomenzahlen bei den Fagales. Ber. Deutsch. Bot. Ges. 45: 251-252,

Woods JH, Blake GM, Allendorf FW (1983) Amount and distribution of isozyme variation in ponderosa pine

I“:_"';.

%
&

%

;

o

from eastern Montana. Silvae Genet. 32: 151-157.

Woodworth RH (1929) Cytological studies in the Betulaceae. I. Betula. Bot. Gaz. 87: 331-363.

Workman PL, Niswander JD (1970) Population studies on southwestern Indian tribes. II. Local genetic
differntiation in the Papago. Am. J. Hum. Genet. 22: 24-49.

Wright S (1951) The genetical structure of population. Ann. Eugen. 15: 323-354.

Wright S (1965) The interpretation of population structure by F-statistics with special regard to system of
mating. Evolution 19: 395-420.

REMH— (1988) MRS M2 A\ 7o S O E(LE TSR, R4 YE0Tsi12: 26-55.

REM— (1994) ML 122 TOEYFIEFERD 5 DI, B12£64: 611-616.


http://www.tcpdf.org

