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Studies on Geographical Variations of Mizunara
Oak (Quercus mongolica FiscH. var.
grosseserrata REHD. et WILS.)*
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REEK, HETE, EXRBELIVCOIBENDY, TOWRNRIFSFEBTHE > T, L
L, $EH L LLRRAKOEELBRBERTHH L, AMELTOFAMELEC &
EXELZLDRLIE, bo LREHCHEEZATHRETHS ),

3 X3 5 (Quercus mongolica FiscH. var. grosseserrata REHD. et WiLs.) 1%, HAORH
HEBRT 2 RENLEH OO LoT, AM . HE - AN - Ll L BAERCEL HHT 5
LEdhic, A TECLHFAET S, B, ALar 58 (Quercus) CBTHEEL
T, {2+ 5 (Quercus serrata THUNB.) & vV (Quercus dentata THUNB.) 24 L T
%, 2 FRBRHEIOBEHCHITTHAL, LBETRERCOABRARLOA S, Zhiex
LT v 7 ikt e b ic o THMT 5249, » v v idtiilic 3\ TR 2 BR
L5, BEOA -V 7BERLIELO BRGBRETIE, 2E%2LEIXFS50ERET
HbHxEv2YF T (Quercus mongolica FiscH.) B Z it b » TEREKZER L TWB &5
BRNH BN, ok, TV FIFRXEELT, ELCEME - PREL - v HYS
Y 7R AT B,

IRXFFOMITEL, BL, BETHD, LT, BIMTHBARKE s BL I
Df, SORBRERIEETEOHASERE LTV EACE T, 1B LAEB ORmBE 5
LTS LV HEEE S TV D, BCERHESIEETCERDOS 5E LV R BT
B, FIHEESFMIN 5, BRELTRELEN, BEHLIBEILL, EidtEEs
BIRA vEHE LTHE IR TW5D,

EBEILI A FSHREDRRIKOEETH D, HETHTERDS L, 1976 £BE, £EO
KARKRILETY THHORH L, LBHETIET0% L b -1, RAKOEE A5 &, Jtig
BIRIWARBT TR A - OEREYEFEL, chik, LBEBEOHEHKROLEEVIY, £HO
RRKEED 4% CHYTH3D, IbRFFH(aF+J - H»vv .+ 3 X+503FDM, 4
BOHEHER TR 7 <+ & &) OBERY BB 0BG LEFHCR - THB T2 L, gl
FAED60% & kb B,

UL, 1966 £ & 1976 4£.0 10 4ER T, LB EOKRKO BRI 2 THILH # —
FABBEHAEE THITA - P ARED, FIROBERINSTOERIHA - Anrbily
AFTEENLFH A — P VD LT 53838

REBOBTBYT 5K, FORMIPRLLYFEIRAKLLLAELOR T, /2K
CHRBEREAENRBINCELTY, BETREL L TRAKILETHS, hHDOET,
HARBECHIT 5 RRKOFOBRIFEECKAE Y, ZORAKRLREI LooH 2 R OF
T, KEBCOVTORE - BEFHHRIEZH Le-> TRTWS,

27 5 BIGRE - TR O RREFI KB LR - T3, 0 &2, fioRE
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CHEHVADRAEVEFRACKT 2BBUCERETS, Tibdb, 27 7BEL FORARER L
LTERAEAOHE L D, ICHFEFRTYUBRNBABCTIZLTHD, TORELLT, &
ERCER I EERED TRVRBCEPTIZLNELDRD, 20D, —RIZWVA WA
HEERETD LEINTVWEAERXESALTVOBRTRIDZENTFHEINDS, TOERY
WETHZ LI, OEODBETHS S, '

¥7z, 2 5Bi%, TUCKER™ AR L T\WAH X S KHAKELMEYR. LRTL, 28
OFMiZA TOLORMBATHZ L23B 5, LLEHED I XFFROWTR, IR 2EHE, B
2, BILE, HRO I XFIORERCELLIYAN, BEERCHBERNSD L 2B~<D
LEd, v FSHRLONBHILEMO TS, FED X, HitHD I XF50
BRELRLOEMEORCEAN, VIV FFHEIAFSHOLOPBEL TS L8E
L5, EEXRREET, BFIO» v vEL0RTHET S 1 X7 K& DER,
AEBHELI v I XF5LDphHEs14 7LBOLhIBEEZEELTV5, ThbBOBEHIX
BAKZH L OBIECHRYEIC LLLR, s X772 MRTIEAHERHEEL THL~SME
Th 5, , : : ,

DX S HEMBID LY, EER, ITHERAOIRFINMBNCLIDOLI L ERY
FoTwbihrkMabsz edd, (X3l T28E - BRFNHEORBELR N LD &
x5,

WEREROWRIL, =vE Ulnus®®™, 5% v 5B (Pseudotsuga®™, + v v@
(Piceap 5%, = 3 | (Abiesf) It X D& DEBTH S 1 BTRbA T4, - XbHRE
HRESEBNBECE S TR SR TE R, 27 5 & TS ORI CRE R L Ol
RAZSRYS), HE OB L 50 RESh T3,

BEHOT7A Y ¥4 2B T MRV ES, E<OMRERELRLORT, RIENER
DEBENREVBHER T, TA Y FA 2E—BROCE < DRETOEENED L AL TX
iedh, HRERDEVHKICE TR EEN AT, -

APRTIE, TOTAIVFALALEDREOHBLAN, LBEARD I X+ 7 KRKCH
LhAHBHNERZE LA L, £ L THARMR LHBBCED bh - BIENERY L &
2, 3 XrIOBEERTE T 5BEOHLM Lo HEROHELRAI, ’

CRFIDTA Y FA ARDCRBE SIS\ e, FRE I 5 BRI ORI
Befife ERB R ENRSOT, H2ECEWTIRERE LI, 74 V¥4 A3 bk
BFRECOVWTIRBIBETHRNS  EOWBIECL LA EHBERCOWTIIBLETEHENS,

e, AWELEEDILDI-> TELDHARKMBR It e, RIBTHB VLV
At E AL ES U REERELCELI DOBBEFAT 5, AL YT LIEH#RETH
ExBb -t ELREFWRTLETABEAE-BLCRCRHE TS, TEFRLOKMELE
boldtEA¥& B EHAREL RAEIEZNEL, APEEEEREELCLHOHE
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¥EbT, FTRERBHOCHEES SHECK - RKKEERERREOBBELEWE
H 72 ABCECTIHNO R VR REEH AT OFLELE S L CREKES
KERRBILEELZBONHLESE, ~42r . avta.—s—HEOEEYELTFXH
FRABEREDEEERB B LB S eELETFS,

Eh, RBOBRRL L T, LBEEKD R I OEER, KER - 7 - ElE - 5K . 85 -
R - R - K- BRENOEEKRBOS ~, MIUXFHBEERES K, & - BM%RHk
BEOH », IBEUBABEESEREARRBLRE ERAZLBERIKOBREDE
B, CEERERERFEER - P)IH5EEH - FRBHEBROKERDEEE O,
AL RERAR IHLE, BRAREREKRARDILEEXPOMBE—BEE S LU
BRRZOER, LEEKATESONE, tBEAEREBAREYBOMEEDCH +, B
REMOXRERAER JIOFERMOSH L VRV, BLREOEYRDT, —HOF —
SABRBL TR, AREARFRMA ARy 2 ~2FH LI, I BETSLELCHME
v FEbT,
kB, ARYGIEEALEEECRI TS,

2R FAETST —CHTSERELBOMNY

Biey YA4EIS574—

1) Z4VHPLL

1959 £, MARKERT & M@LLER {4~ < ONDBOABRARER N ELREEC L - T
ROAYVERHET S ERRR L, BORALABACEEL, L3R UMEERY L
LABD, S THESPRLDLCDEBIRBEC L > THBETESL X > nSBBRY (71
Y HA s (FNBER isozyme)] LS LHRIBLI:, (74 V1 4 (isozyme)] &\ 5
DRV 74 V=54 4 isoenzyme)] &5 FAEEDIE L Fih Ty 5243060

BEK (enzyme) K X 5Tk 2 7 5 7 % — (cofactor) LIENBIEZ v Ao BRHE YV — 7
CEFLTC2HAIH DD, — BT, BRILETEAVAsETHHEELTI, &V
RI7BE, 0BRCIBISTIVBAEN a-s i EBx vl a-7 I /K ETC2TFF
BEETRY, XI_TF VEEBR LIS TFREORERHEL LTERIh DD, TOo—8
Lz,

—HN—CH—~C—HN—CH—C—
RO R

TRTTENTE, FOHFRIZIN~IC THD, BRLBEMAEEEDOS FHIZ12,000 06
40,000 DRIT, 7 3 VBOFRIL75~200 TH B, X - THBMABETH 100~4000D7 3 /
BrLTETWDILERS,
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BRI, ThEGRELTSZ &, AR TRIEEFRRZTRY, £RBHKCEELR
> T, BRIBBRIGOEEYE L EDDHZ ENTEDY, ZOMEREIIRD
3ODBENDHE - TWD, Thbb,

@ RWEDOHE1BET, &K (substrate) 238K (enzyme) L& L, BRE—EH (ES) &4
FERTHZ L, L, ZOBORKEIRERBE TRV,

@ BIBERIDPIFHEOEEYBATRIE TSI L, 2 VERIABHRRE YO,
BEIERICE 1EEOLEYEXEB LT 5, BRI EEEBENFECPE -2 2k
OHBELYEBLTH LD S,

® MEFRALObLO,

PED32TH B, nd, ThiE CEERINERBESRIEOMEI 1,000l L) ik
5%, EABBC OV THEERERTRERIAFLLELOATHWE DDV L 5 TH S,

BRI, th o & R bERICORECESE, © BILETEER (oxidoreductase),
@ EBEERE (transferase), @ MK HHESR (hydrolase)) @ Y 7 — & (lyase), © B {bEE
(isomerase), ® Y # — (lygase) T /s b & B & (synthetase) D6 XEH /L — Fi2HF B
ha, LT RIBHOURBERFEREZT/EDO24 7 hERI-T, hbiZ by
KPTHENTED, FEFZ2H;T, MRBPCHBINE IPEZRNLLERDI B, =
* % ¥ & — ¥ (peroxidase) 1%, BILBITERD 7V —FCRL, =AT 7 — & (esterase) LB
7 » A7 5 # — ¥ (acid phosphatase) HF X7 V% V7 + A7 » £ — & (alkaline phosp-
hatase) © 3 HBIIMKTBERDO 7V - T LEFThBH,

BERWHROEF VT I 7BHLERENR V30T, $DO{LERBBERLDBEST 3
JBRATVWS, 7B, 1EOSGFREBETHII IV RS IARKLETA» VRETHD
73 EOTAE R OGHBRET, BT LB HOHBELED, FTOL®, 73 /BT
&, ThEBEPLEBEO pH REFLTERD ARG THZ LN TES, K- THED
BiELLAX 7V YV BEFCHEL, TOBHOBIR—FDR )RS+ FOFO7 3/
EBRBIVHIAVEF ONEROKLERTHRES, ChefBLIoNBEREETA D, B
RE—BRCBEELS 7L H )V R LIEEEA, Bt OIREBE~BET5,

BEXBECKVTUL, EEOBRYERCARDC LLMET, A, Fvyrovra
REGELTHEE, REE Y VEETCZAL, ThXhBROEEERECH L AAB 2T
eiE, 2HEOBREXYRIETES, XL, ChbOBROBB M I BEER, B
OHFHBICL Y ERENORIE VB, L2508, ALERRRELED, MEFALAT
ThHHBLLHLT, BVELNIERL LTORUPAIILA—Tho bbb,
DPTRE—EBBELTTORZIOLTNIEEND, BREABC L - THEETH —ROBR
BhBH, thie74VFALERE, Ik, ALEGETH, FEICIEBCI-TTAVY
4 238D,



6 BERFRERFRBERFRES £40E F1F

1971 £, ThEF CTORRRBRCESV CTEHBACFESOECEFLZRARXE, 717V
FA ARPTOLIRGETHZ LEREL D,

O BEHCBSIOZ v 2E,
20F X3 0DOHEYRIF VEPDLOHBRENLEREHEEO~TrHRY = —,
BREHERSE (W& ETZE), ‘

O 7N~ FEREELTBZ VR IE,

1290 R R+ VELLFEBINI-2 VR I7E,

10o0RY _FF FEMEHLBREND XY = -5,

SMEEBEORA,

Thesl, BED IREFOIHEHLUTOLI>CESELL,
I. A—#EFECZEIND O,

TVY oy 774 V¥ A (HTBEE allelic isozyme, allozyme & 3 B5F),
TVY 2T AYFA LHEOHSE,

Tr == (B VRN TEERTHIEMEYRTF V) DWHWAIEEK,
HlEZEHTEH IR Te b —,

2v 7 4 —<— (BEREMKME conformer),

II. RESBETFECERLIND LD,

® BYBETETAVFA 4,

@ BESIBETBT7A YV FA AHOMRE,

FLT, REBEFNCHEBERLOWR, 7 VvV v 274 VF( 2 LHEETAT7A V¥
A ATHDERNTNSB,

KED X, 74V 9L a%

O #ABBOBETFECIEINRD LD,

@ H—BETELOBENIRETCIRIIRS L0,

® #vAsBEBRSOERBMIIFA—THE2, ThOKAELTWHESR, £ v 7R
HOBBEOERENEDD D0,

@ 2@ oMM LCBRETECIEIND 7MY ¥4 28 (EL, ThZhoo!
BRIESIRYRTF VEIBE L AREREERIRDbIS),

LLED 42 GE L, ZONBRETSZ O, MBORECLIA2EOOK, £120Q
REEDO DK, QRFED @~O K, @ XFED @ KMYT S, LT, AL, KM+
DRENBERLYTBEBRDLOVIBANDIE, 7V ) o 274V FA 20 B LB L LT3,

AFBRTIL, BULERMBLIB ORI, - LD CRETHTNTER T, £DK
BIXFIOTAYFA LORERRITRHTHBH, ThERDT A Y F4 Ah5 4« DRE
FECL > TERIATWE., LRI EBEZTFECH ZEMIBETFR X - TR IR T

SERCNCIOMONC)

®©® ® 60 6
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WHEEELTHRBLED B,

TAVHAL 2RV EVEL - THSEINDEVHELTD MhD, FERRETHE
RWERCHED TOMP® BRT X IRFECHB LRI LR I VBT EIBG L H 5D,
FOFEIX L U BEREERCEDLRY X5 T, 74 V¥4 23 FBENCIRRETENRVE
BRCRBRTD EELTI Y,

BET, L¥ERHCIIFTH v ) AR ONA) X, 75F=v(4), #3 /a)y7 v (G),
vivv(C) o 4oDEEYED, thbOEEIMMEAEHLE - CRIEBRLLD, BKAD
DNA 0#-REH#R L, VA %8B RNA) 00 LoDESRNARIWVEE X WS, B4
RNA 38, biBECBEL, VAV —stfELT, BB RNA BEATRLIEHT </
BrREHFRCESVCRIEES, 71V BIEREYEAN L LTR7F FERL, ROTOX
vAIBEAERT D, BMREBL X VA7 BEROTRARCERIND, KT, 74V %14
REETFLBECHUOVTVEEWS Z ENTE, BEEREENRACSVWTIIEECER
BB TH D, ,

b, \HOL, TAVFA LOHBEHHELLT, O 74 VFAM 4 2 -ViX
HARABMEKLEYOBICHELBERN LV EELZDhDLZ L, @ BEDORERELHREIRE D&Y
B—EbIiX, BETHCHEEO A2 —VvRALTHLHZ &, QL OEWEBMTT AV ¥4
ACESRBBERAORABZ &, DEDO3 ARBF T35,

ThBEDTA Y FA KOKEND, 74/#4A&ﬂmbtﬁﬁﬁﬁ%mﬁﬁﬂﬁ§<
FOWENE LB SEY T T &R H10278,39,58,67,6.%)

HARTDT A v ¥4 5 OBFEIT, 1970 ERFEH T bk, L OFE b, MECER
BOBF s L O HERH RS 2 HIEICBE T 5 PrES61E), FLARBRRERFLELT,
WP OREREEOHESY LEMOHLi & A KEHIRE RICE 3 2 PrgesT2.40,48.5,6,7.79,%)
REBKCHE T, EHETA YA LrOBEBEERCOVCTOERBPFRLAIRAT
512,21,22,35,63,75.87,93,94)°

2) YA4ETF7 4—

WA % 7T 7 4 — (zymography) &1, = v A & (BEHK enzyme) L7 r < /F 7 4 —
(chromatography) ® 2 DD SEYXHALAGHRILHEET, YA 2BALTHYV - VvEKBRKBE
YEBETIRRFELERTE DY,

EL kB (electrophoresis) 1%, 1937 £ TisELIUs DHBE LIcHER L b REH I EH
¥EF, SORHEBRBUANERONRTSHRE T\ 5, Tibb, TisELus O FEEBRLEK
BERBENER S, B, TV v rABREKEE #Y T 7Y AT I FAAVERKEE,
74 A /BRERBELRBL TR, BEREKBEXERERKBEL V- vEI X BRI
*ulahn, TiseLws OFHEE, U REOROBRCAB LR ZDEEL I 5 EVW5 10T,
HZBCBT S, V- vBREBEE tir—X, 2Ar—X-Tx7—Lt, FVv7V, YU h



8 LERRFRZEHERTARE $40%E 1T

VW,ﬁﬂ7Z,%f,£9f9UW7£FtE%ﬁ%&T%ﬁ&f,:hboﬁﬁtm%mﬁ
PEREHWTH LD OEHHROTOATWS, HRBRKKEE T, ARTVERLD
B5 DL BETE L o fedt, TOREEFRLIEOR, V- vEBIEKBETH S,

¥, BEABEIEENIEVADROLICHATHIhE, —KRTOKER, BEHR,
HERE, _REOERDTH S,

AR FE\TiY, SMITHIES® LEHESY LU T—REOKFRTF v 7 v ¥ v BRIk
BETAVE, FHELLEhER—B—ERH D0, BIFOMEX, HMEORS, HEOD
EEE ERERE, IOCHRATRECBIREESRA QYT nbAVbH, BEE TS
CORMBEC L - THASIhTERLEEN, D, MoK ELRALL, UTF, ZREE, A%
THHF V7 VORY, BEHROAM, rAREIOLKE, RECELZ—EHOEREFTOV
THE%ZB > THR%,

ELARBHEREO—RLKRIERT,

O TEBEEERFE4LRE 14
® Eﬁ%ﬁﬁ%ﬁﬁ(%ﬁmfwﬁﬁ6$m) 28
® KBESEE (1) 12 &
@ HoF4VIE—F (HA-A-f) 1
® EEYBASVH » £ — 1#
® ARyEAYALN Y & — 18
@ HEMHAy b 2
® HFNERLE-— 1@
® =L 24 |
® v=—ny&r-—-7 1%
@ H5vs, TETLIRAN #1% _

KBRS v 7 vREEIRTWAY, ERTEECHERTIRITREEROT, ¥EDOS
VA Y o F VI VEMKSGBL TRV, TOIREZERTIE, OE¥—-»-Fv 715
kg b7 bv1biAR, ¥5vF 5 FLETAIRAALTHA-L, ERKHE G2+£1°C) TH
ARMME, QBWOEE, WEMIOmL LML TERLHHL, 807~ 2 (BRI HR
%) ORIKET B, @ MASFRTH EBRYIRTS, BBREMLMEL, T7Fe -
THRIMAT D, FIEEHE, RIKELMLELBEBA A V2B, @F v vEJlor—h
—BL, REKCREREBCL Y IBMKE, @ LBEYRTT BURSIMET S, ©
CRRBELCHS 2 BMSETERL, 40 2 » ¥ . 055V RET. 5 LTTERRBA
Fv7vIIEHAARCAL, SRENTRET S,

FvIVvELBRRBEOBRERICE, FYLAREK L ERABERO2ENSD, BH
&%ﬁtﬁ%ﬁﬁv&hé%%&,ité%%&ﬂbboﬁtﬁé%ﬁﬁ%,£5%%%$i
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EREVIN, AR CRAKROBEHREY AV, AR ERIBERC X - TREBOMEBIL
Rich, ABRE2HTE, AFFVF—¥, =AF5—¥, RET 2+ A7y 8 —¥, TAH
V7 + A7 5 4 —HOABRYRNTH2, S TREE LAV ABERICOVTHERS,
7 35V B BRI D A BE R EIEIC b THA E D R B 2, Ch GBI T DS LW
FRESES, CORBABHECHL T, FEH2HCTREAOREL & LB,

AFRCELELL, FLRAROMEOMRC LA LBV, BEAL X
YREERTH D, ¥ RBERIREO:D 10 EEKE LTHANL, ~vyM180g, XBit
FrYvA21g KGRk 1nxt, EEASEE X, ~v#185g KBtV v A
34gFEEA 14 %z t, WTFhd pH8S Ligk,

FY IV AORBEOCTHERD, MAFBLLT v 7 v 65g &4 v REERK 500 mé
T BICAE 7 FA AR MUIEBE S LTI KBTS, ¥ LABERIZTD 10 S0
ECAMLTHIOCERLTAVS, RC75A22BRLEY + — & — ARG, HE
BHETH, 7Ty LRERORBMENEEY L VSR o1, SHRI0ERIR
5, 77 ARBMOML, KV » 7 - TRELKREZH S, KERGRN 7 FA2DEDT
MHAETE XSl oteh, MEXEETS, cOX> RFELETRBLLY Vi ¥ LER
L2RRELAR, 7 A —%To L sRD, O A—ky VERLOMCRRI L LY
IHEEETH, ACTELEYEROFRCEL, —BEELTHL, &k, » 1P EROHR
B = A7 — S TEEH U TR, Eh, YABBE A A—REHB-< 77 1 VEBAT 5.

AHOAMLBEARKDO X 5T, AL, EICASTILSTIo8T, REME
BRAFCETERLTLE - BBV BRORBREBEL THOT IOL L, ZOR
HElEs CBESE, WA CAE LEKRBOMITIZA A —F L TRET S,

FAL, $h 5 120 mm, 180 mm OFF CEh ZhBERMT 5, = D2 20OGKER O
P, WhbOEEOEVARIROMER 6GXImm) 2 MEEVEERLEVI 5 KEREL T
ERRAL, ZOMEFLRBLEFERALES, b5—O0HNEROL x 5 YRR
X, BRI VOBREETHET v AT = —A TV~ (BPB) &R CHD-MKAR (5X2mm)
BIL X,

ek, MEHOXKEZIRXELDBZ YT, 1EDF VAR (HE6X20X200mm) T1
B LERBORMLBEARP I RHLNTES, Lirl, RENSAY 5L, BEFOK
XL B S TRVRL L, AV FOURLELLABDT, RIIZ/VERLEDHLD
2HEELI,

CDISRLTRBOBARR LY VESBIZ HBor=—-17—-7%2137L, XD
BEFABREMERD LS CEBHEC L, T3, ZOK, PKERCT 2HARC SXH
ETHLLVE, Y EBROPHEOBECIEAFE LV O CHET 5,

BEKBRABN TR, D010 4HMEEEEL0V T, K TERELW0V T



10 REERFRFRHBRARERE H40B H1IF

W2RMBRTS, 7ra7 /A7 A —EBRATHLY DA (ER DEER 100 mm OfL
B Bl VERIRBE»OROBL, £YX vOBBBERE—~LE5I5KE- 1, &
B, YABRBEYI VS T THA-L, Vo —VBKIXBEREH I,

WEIORT Ly i, ECTHbY ) ACRECYHL, ReUECHhicvX 3 CERE LK
BOBBRPLI y T4V I/A-FVEBT, SERX/ AV XKPHACHE L, £OME% L
LTHRER 1y VEENRD, BERXZF LI ¥ VO TRORZERT 5,

B, BH L VEROEERRRC AL RBRC /Y L2 BE L CTR5, Rpfarh
AL YETAIRANTREEY, BRETHET S, 74 V¥4 282V FREEBALTR
BB L h, HEATA~EEES,

%%Ltfwu7yu»ﬁhmm§l<ﬁ&fgﬁkﬁb,%O&ma®7#7#4w
AVFORENLOBBER L BEYREL, HRERLRY yF 75, BERXSKSTHEL
2o AYFBBHEDOTRRGHLBETELIREOCRIY0L AV FOFENER T HRIE
CDBWEROSLL, ILTEEENER THE LLBAOHMBOEILEEL T8, 10, 20, 3.0,
40, 50 L ABBE TS Y FEFRILE, |

BRIABERIFA—-FARCOoOVWT2ERELXREME Lic, ROEBETBREL,

D 7AVFAL A~V FERBRDOEVHFEEA,

® BHEOBWIIREA,

® TAVHFA s AVFBORCHERERA,

W2W ERTSMR '

MARKERT & M@LLER'Y 2%, BLMei K E#EHE (LDH), vV v ik ERE MDH), 1V 7
= VB KKEEE (IDH) 0 3 BEOBKERERT 71 V¥4 a2 RV L THX, 484Kk
BERCOVWTRANLR T, HHLETTH, RIEBRTER, EBMR, NAIBER, V7
-, AVAF—XDE I~ 50 HHVERTOWTT A V{4 AR IR T B0,

—%, TRETHRRTT7 A VFA4 2O AR INTELBBIIHERECFE > TH D,
IAXFSRBETHMRIEECE L oT, HOIBED LD THET HE, LOMELT
A VFA1 BB ONEN, AR VOB TT X WHAREE L 5,

EETE, AFFVF—¥, =AFF—¥, BET s AT 2, TLH VY » A
7y A —EDABEOBRITCONT, SHASHNLLNDLNE SR L,

N F v E - IABERE (FRER) BNEETHETIVE v/ A na
AR R EXBAMEL, —BRCEDRCIESFET S, =RA7 5 - LR =AT LOMKY R
RIGCHEL LTERL, BRPEBCEETSD, 72 A7 8 —¥B 7+ AE ) =2AF T —
HELRTh, KBRII=ATFF —€CO—FETY VBBD X/ = AF A OMASRY AT 5,
T A7 > AR BB PHER L T+ A7 > 2 ~ELT7A D V®T s A7 5 &
—HEFTbh, BEHCADIS,
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1) B &F %

ARELUTHANAETH S LEL DR BHS JOESIET, B8, RE % 8 %
BEREETHDD, UTORGEERTD LENRBELTHEL T3,

WENERLEOHRTIE, B0 D%, Lod TEARTEL OEGYALNE
BH BB, £OIDIIIHEREENAERCRBNBRTE AT by, ¥k, RETFH
MRRRIWIRET A Y ¥4 2 OMOMEFIBLEX 5 0iF, BRCHELTEABEND
PHENDZEDBHEELY, IHE, TEARTEGEHOT RV ENFE LY,

:hao%#ma,ﬂﬁﬁﬁﬁﬁ<ﬁ%&%&%%&?aiﬁ%ﬁ%@%lb%%%%h
2, B, TAVYA LAOBRBTHS LRABCHBEREASIHBELTHHELL L5 F
HBEE-sTWw3,

1976 &£ 7 A 4y, BHAKEAHRERBRBILEES S BT £ 7 &) OBROXAKCH 5
I X5 5 9 Atk (PHBHE 15 m 1i%) 2ERCEY, EVRR LI, AES3HTh~58R
B LBT7AVFA btz —vOBRNGTRS 1o, ABOBIELBHL L LEEOTH (B
T3m ) O L, EF(BE 8m ) DBY Y DV WHOBN DT v & alkikot, o
L, KB ot e, ABRERERY =5 L VB ART, TE 3L HERHIC —20°C
THERF L1,

ERFBERT VI ABREKBEL AV, FOEMBAEE LG TANIEE DT
HB, ERIFAREROH 1 » AR -k, BRCHEA Ly A HBEK - EEH8EK
R I VR ST,

D “AFAFVE—EBET A7 F—ERBIVTAAIIET s A7 > 5 —EOEE,

COBEOBERIFWETI S Ebh DO TH D, ¥AABERIE, + v 1.80g/4,
KBbr V) v 2021/l #EXR, pH8S ThH 5, BEABRERKIZ - v 185g/4, KB 1L+
Py A34g/l kEa%, pHIX85 TH B,

® “AFFUH—E, TATS—-EDOBE,

NuAFVE - CERELUTIIBEREEL CRA, YVAREREL E1y vBH Y
£0136g/4, 52 Y vBRH Y v 4 0174g/¢ &%, pH X 7.0~71 Th 5, BRASEHFEL,
1LY VE» ) v a136lg/d, F2 9 vBH ) 74 L1742g/4 &%, pH X 7.0~7.1 TH 5,

RER AR, RERIBRCI > TEREhRELD, ZREOFY L6 KPS K
TR,

D _AFFVE—EDOHRE,

COBREOZREL LTI, BBV O Y, AT 20DV, T 2FApNA
SN IEED B,

a. MEBR v o viRXBHRMA,
B0 300mg ¥EYKTIORBRERLLLNYV A 7T2F — R HE ¥ 150 mé T



12 ' LR EAERFEHBRFRAGE H40% H1%

BrL, COBEYEAL -5 —CISE¥HTH, FHENRK 0% BBILKEKY 1L.5ml
2T, ¥F—XTHBLELL ¥ A EARIA Y FRES, TAVFA 6 AV FAFACESR
LRI I L ctk, BEKTEHES,

Y AT RT— FEREKIZ, PV RX6.05g KEFRR3I0mS EEKE ML TH00mé i
5X5C@MTS, pHIZ40TH S,

b, A e 7= viR LAY,

AP T 2vo v Tmg b f-F7 =1 45mgu 7t vIOml CTRECERIE
5, BBV VvCHAWENI A TEF - B EKISmS EEFKRY ik, 150 mé
OEHEET D, 30% BRAEKEKLSml ¥ EREMCHEML, 6 KOV 2BET S, 1
HHELTEALLELKET S,

C. TI)ZFNANAY AT L BHRMA,

FI)=FARNAY -1 42mg, f-F 7+ —A28mg ¥ T+ v 20mé THENML, Bl
DbYAT7E5— FBERIOmE T heing b, SOREBKEMLLEE9mS £T5,
COBRCHEBAENC 0% BRIEAERKLImé M b, ¥0LBHRERC Y LVEBRLL
FEHRBLCHL, REKTHERES,

@ =A75-XOHBE,

EEKI0mEZ 7 » —2 b+ 7 —-RR 150 mg ¥ Mz L BT, RiZ) vBE
W 15msl, 7wt vEB1ISmS XHLRALAETISOmS Lind X5 CEKEKYNL 5,

) S E T pHTO T, # 1V vEh» ) v 46805, B2 ) V@A) v A81.00g &7
B 16eE» LRANT 5,

7t VvEE Thbbl 2-77FATETF— MY, L@)-F7F 47T -+ 1241g, 2
B-+7F1 727 —1062lg k72t v80mé THML, REKEML TI0mé DB
T 5,

ERORER TC—BREAR G ISR, K&ET 5,

® BiE7 + X7 7 4 -LOHA,

ZHAK10ml C7 » —A beF—%y ++-GBC #H 150 mg % 150 IR LB XL, a-
F7FA) VEBRF P U A 15md, BB ) U ABER 15 md, BB KEML, £fL1LT
150mé k755 X 5 RMT 5,

a-F7F N ) VEBF LYY ADOTRMIIKDLEE D TH B, Thbb, a-F 7519 v
B-2-7 19 7 aE188lg » HEAIOMACE ML, EHR=FATA2-210mé ML
5, ZheRFEKEme TREMIK50me L T35,

Eem b Y v ABERIEKER Y — ¥ 205 g & kBB 8 ml I K @ K % Bk C 500 mé
&35, pHIiX50 TH 5,

Ry LY —BBRLTHD,TKET S,
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@ TAhIEET+RT > X —ZOBE,

FYAEBEBERE 15mS, 3% KV E=—A RS FYKERISmS, 104 Et= 72y
v AKBHKOLImS, B-FT7F A ) VEF LY O ABHKISME, 7> —AbeH—F o +GBC
B 150mg, *hicKAKEML2 241 T150ml 235,

b Y R IEERER R (PH 8.0) i%, + ¥ 2303g, MEM150mé 251,500 ms DREWE L
THET S,

B~F7FN ) vBF PV Y ABEL BT FA YV VR F L Y 2 A3 T6g kT T0
mé CHEML, IDLEHRAKRELML C100mé DBR LT,

RO —BhT Ty, EBREKET S,

sk, DDb, c IV @DOBER, ThThROIIRARDOEXE X TRH LI,

DDbT, AN OT 2oLV f-F7 b —AOHED LG, 5&E, 10 8% H#
L, DT, 73 7=2F A BNV~ L B~F7 L~ L DOTEDFRENLEZER, 5%
B 10FRLHEELL, ChbRRAG v X — ROV THYRREHZE b T b oR
BMTHEBY, Q=AF75—-¥TY, 7r—A+ 7L —RREOLZE 5EE 1084
BB LI,

2 HRLER

RNFAF VA, TATFS5 -, BET+ AT Z -, TAHIIVIHET A7 58 —F
DAOOERD S LRAEHCH,H L5 b DXL, FREAREOHABRIIOLI b LYK
HLLMER ROk ot,

ABEOBEEF, 74754 2 AV IFBREBEINCOR, _"AFFVE -, BT + A
T B—HD2OTHol, TAVHFA 2 AV EFHRHBL TS, F0O 5 — vk {—
BLTW5ibiE, ThiBEkriiiv, Thbb, BEHERORBOLDIL, 74V
FA bR E - VIMERT L - TRED I SRR RELRE LT ER b, BE7 » A
77 8 —¥TR, ~VFRBERIhIBSBAPHERIZDDhigh i, ZOiD, BEEL
T, AV IEPRSHHNTERE DI AFF v X -ErFAEEHTHB Litbhote,

EH® 2t v eEr a3y (Zea mays L) D74V FA4 AOREFHINOHEH 2RI
VALT o 7L TC05HH, LELIBISBMEDOFTAA G FVF —EL=XT T — EHFEF
CHELDTAYHFA L Y FRBB IR TR, ¥, 2 —r , 275 (Fagus sylvatica L.)
TReA YV T I I)RTFE-HEBYET + A7 » 2 —EDOREERA BRSO T30,
I XTI ERBDOT L) T (Quercus alba L) TiY, "t Fx v —EXHWTHENLE
HTVBES, '

NN FVE—-COBRE PRAL L TEHEBI VYV, AL T2V, T/ =
FAINAY O SEENAIN, TRV FRRBLAE, UL, 427 =
VOVETI)ZFARNAT —ARE S THB VSO v ERLKDVWERHR AV EER
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BEIBIRIE, —BEELRIETIAY FOBREV#EL, BPEREOHBIE V- LBAFODO

REKNFARAELTHIBL o, £2T, AN LT 2V VETII=FARN

AY-AOREOERRZ, EAEH CHEFEDLLAIRDOS FRINRILERLEL DI,
ok, BBV USVEFA LT 2 vV TRAVEBE RS XUEERBRERC

vBREY VBREXRAVEY, FAREKE L RVBROGBEFRKELE,

B3 REORBUBE &Rl

AUMEDTAVFALTh, BLCIoTEDARX~-VHARED, FLA—ETH, #HK
PRENETNIBENZERENZLRAZ LHFHBR TS, 2hi74 Y ¥4( A0BRERARE
w3,

v +% (Thujopsis dolabrata SIEB. et Zucc.)® T, 3, %, D 71— 7 LB, B
DTN —FEHRDBEEDTA VA 22— VvHEXFNCRID, IORFLEOHR
ERHCEVWRDS D ENELNACIRTWS, & VAR (Baula® T, XD LRETEMO~
NAFYE—HTAVFA LOFREHNTH Y, BERRERRLL,

—%, AURETH, BELRRETICONTTAVYFL A — VBT HE LN
&\,

BARNETT & NAYLORY 11~ VB (Pinus) DT OB T, 72— VEKEEROFH
BRFEBTTEZ EE2BEL TS, ThIETA VFA 2o THEHEMIIZL O TIXE
B, TAVFA Loz —vORE - BECHEI BLETRRT S,

COoNKLE® {37 7 % 7 % = ¥ (Pinus attenuata LEMMON) T, S BEDT7 A YV ¥4 L&
— VORFEFDOTIDOWTENT, FORBE, VA F Y —EE=AT T —ETR, 4B
BELRONRTTA VHFA 2. AV FORLFEERHEMT S Z E8bh o1,

¥ MR EILE LT, + ¥~ (Abies sachalinensis MASTERs) DM4ELEE L 1 F4L E
DEXHR-BE, BREHCIBTAVFM A0 —VvORB B UELEDOLALTEDOHR
Te W5 HE® 2B 5,

IRFITIE, AEE2HTRRI > RBEELLRAM L LTEXYRAVLY, HiR0XS
CEBRTAHRMC L o TT74 VY ¥AL 52 -vREREZ2L LAY, BRTHWARL- T
PE L Lhic, AT A4V —ERBLTZOEPRN L,

) BE&EF &

BRCE U T2 L3 h ORMERIM LA, FEEALRHT o 0R, HHEAT
borfvi, Thbb, KRKHOIBEHOBELR (B38m 450 LEETH (X 3m
) OR»SEYER LI, XEHCIZERVCLERLT, LHOKIES DD I VAR
ChHBHLDERALL,

BREPOBRNOLHORK L L THCBERYBYRIBEEHEAD : X7 5 2 @k
(No. 1, No. 2) OB FHOH» LEXRR L, No.1 DEAOHEIL10m, B TE2m, &
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BEE29cm T, No. 2 DEAIIEE10m, K TElm WHERl4cm TH-7, 1976 £ 6
Adfrb10 B LAesnd <, AL & TAHO3ETO 12 BB ERI LI, 3Bk
BEEERLHIC —20°C THERBRFELL,

23 SETREBORALhBZ EAHALATE D, A2 BLEGCSVTLRDLL
2o L L, AU BREBEEAGECPHEBC L. TEAIH, 45T L& TOEECRELR
BTV, 2o THBOOERL VWThoSSIRBMELTAHAV I,

FERA®KI, AEEIHCHR LLEKKBETH S, LEL, RIGRZORE T, R
Bl LCEFEYOERBOMBR v oo vEAN o7 2o vy, BERIIAY

Tree | 2 3 4 5
Part 1] L u L U L u L u L

+

I

I

L

|
I
I

1

Origin

Tree 6 7 8 9
Part U L U L U L U L

Density
amm (.0 ~

e | A

Origin

Pig. 1. Schematic illustration of isozyme patterns of peroxidase in leaves which
were collected from the upper part (U) and the lower part (L) of each
crown. (Peroxidase was stained with Benzidin Acetate).
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BEEE LA, RREHORN TR, 73/ =5A9A0 37 -1 (EREY TRAEEM S
h2BO5 &R #»REFELUHERHL, cRvBRBERLYHVC,
2) BREER

AROBRBMEHORAF F Y E—H-TA V¥ A aD2x—-v % Fig. 1 & Fig.2 &
b

BB vy v eRB LSS Fig. 1), 714 V¥4 2. "V Fid2K~4XHBELE, A4
PO T2V v ERABELEEE Fig. 2) IBER2 XHBE LY, S BERTEATILIIADA
VIFLOHB Lo, REARC LI - THEA Y FEAEARE - TWESR, 4107 =

Tree | 2 3 : 4 5

Part U L u L U L U L U L
+

Origin

Tree 6 7 8 9
Part U L u L U L U L

Density
m .0 ~

L‘Em LEJ h 0.5 ~ 1.0
v tezrem = ~05

Origin

Fig. 2. Schematic illustration of isozyme patterns of peroxidase in leaves which

were collected from the upper part (U) and the lower part (L) of each
crown. {Peroxidase was stained with O-Dianisidine).



1 X7 OHMRERCKET AHE (MK 17

VOVTRALLBE SV FORBEI—BRIHCEVOT, ZOREOEHBENEY Tl o
TEHEOREELTELOIS (AEE2HEH),

WFRRLTS, BECISTTA YV FA aesx—i3E5 0% A—EEROBELS L
TEEHERZ L, ELODORBHTE, 74 VHFA ae g - vREZBD bR ot, AF
(Cryptomeria japonica D. DON) TH $tE DA FF S X —HDT A VFA hertx — ViCH
HALETOZIALRID, b ¥~y CHHEOEANRA Uk bR BRI X 5BV 2
S7W, ZZTIXFSOBES, ThbOHERLARC, R OBRBBLIC OV THER L
EREYIPbEVTIWVEEbRS,

KRB OBREFE 2R T 5, Fig. 3 RO 74 V¥4 &% — v R BICR

Tree |
Jun. Jul. Aug. Sept. Oct.
M L E M M E M E
+
= — N —|
Orfigin
Tree 2
Jun. Jul. Aug. Sept. Oct.
M L E M M E M E
+
R
— — — = = — — —
Origin
Fig. 3. Schematic illustration of isozyme patterns of peroxidase at different

sampling times.

E: Early, M: Middle, L: Late.
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T, 6 BFANB10 ALHETDTA VY H¥FAL hen2 —viBBE, BEHENo. 1, No.2 LI
TAEAUBIBEALRAUTREL T3, Ak No. 1 e\ T10 f LG TREARE
VERRFTVEDR, RRASEEEFCERLLI EARRTREVALBbRD,

PERRY®) XV T A h =F (Acer rubrum L) DFED 74 7 ¥4 2 TR, 11 Ax
B3IARMAT AV FAREBESHENT S &R, EHERBELLECIFTCRD LREAE
OBED AV FEXEEL C\%5, MAYBERRY & FERET X, 7V X+ FOREBEDOEDAF
FUL—HTA YA ARDWT, BFERS BRI A Y FOBBECRELNBLT S L2 BE
LT3, ThbOREELFERTOAMORIEHILTLI—H LTV, BRHAK
XoTTAVFA b2 —VHEEBTAHZ LB L TS, ¥k, BEOREOVHC LD
BHNELWEEL LS,

JE¥EETIX, I X7 5135 AFAREMFLS AORD VL TOEIBMELK L Y, R
BERENLRT, I XFFO0EGBEENL Y AUERESE T A EGLUEDE) /b2 T
LRBELTERLTIVWEELDbRS, R LEET S LEECEIRIDLLELLRD
DT, HEIUXI AXLTZHB L L, ThUBIETLHINEETHA S,

HIE RUNFAFIVY—F - PAI/FIALALHDNIMBEER

igfg BREEH®

1976 E5 5 1980 £ i €, Fig. 4 ©RT X o9&, KW, &, & BAE%E TILE
LR, 138 2 k), BE, BN, B, PER D), ME, WE, P, ML Q2 Hksy), #
BEpN, BEEEBIOE 17 MK 21 Mo h bR E LTEXRRLE, i, BRBORE LBEY
Table 1 ®ERT 5, ;

H2BE M TR LRI S IORMOBAFORRCESE, THLGLUEIAT
WE TOHME, BEENCEROFMLOEN DEXBKRE -z, 74V F4 45—V
L3z :%EXT, KBAPDOEILEIBKR LTS LRI AELHAEV ORI, R
B, BB R) =F v vEOSCEHL, —20°C THHERFE LA, BEXBEERIEKRT LD
$LZ025han, ThIHPLCHEVEE)LEFERTED, BERII24EATH -, £
DOBALUTRERD, ik, #BE BWEERIEKTH 2,

AHEN EHERIZIRARNAEKREEBIEMIX 1129 HREE2/NEE) ORKSIE, MPAJITHREK
ORBAEVEHARCMET 2, EEI220m 3ETHD, ZoKSL, BEN15~18m, Fi5
#16m, WEERNI5~25cm, FEHH20cm O I XF+SOMK T, BEFOH =7 (Acer
spp.) ® 7 F (Fagus crenata BLUME) ¥R 1%, WEEELEBEHNE VW2 &, FLAER-R
BB B T LoD, FRK, WEEFBRMAKL LCHASRTERL > ThHD,

HEOKD I, BETBREFORER T HE4~11lm, WEEE2~18 cm O 3 X%
XL, fiic~V FY (Kalopanax pictus NAKAY), 4 2 =¥ o (Maackia amurensis RUPR.
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v

WAKASAKANAl® @HAMATONBETSU
O TOIKANBETSU | 2

-P ONAKAGAWA

OURYU

ABASHIR

NAKASHIBETSU | 2 3¢

O YAMABE | 2
®SAPPORO

KUTCHAN® COJOHZANKEI

Pig. 4. Location of 21 stands from which leaves of Quercus mongolica FISCH.
var. grosseserrata REHD. et WILS. used in this study were collected.

Table 1. Latitude and longitude of 21 stands

Stand ) Lat. (N) long. (E)
Kikonai 41°33/ 140°15/
Hakodate 41 48 140 58
Mori 42 03 140 39
Kutchan 42 51 140 46
Johzankei 4251 141 08
Sapporo 42 59 14124
Yamabe 1 4318 142 28

” 2 43 13 142 25
Atsuga 4224 142 18
Shizunai 42 25 142 32
Urakawa 4212 142 48
Nakashibetsu 1 43 36 144 46

» 2 43 36 144 46
» 3 43 35 144 45
Abashiri 43 42 144 18
Uryu 4419 142 18
Nakagawa 44 46 142 14
Toikanbetsu 1 4504 142 07
» 2 45 01 142 02
Wakasakanai 45 05 141 39

Hamatonbetsu 4513 142 05
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et MAXIM. var. buergeri C. K. ScHN.), % # = 7 & (Magnolia kobus DC. var. borealis SARG.),
BREEBTH, BIZL20F3EMECHFRALLTHAIR, X+ 73HEFLTHRRC X L
¥FoTwi, REMCA—LIONERTEHC Lr#T LD, 120KROBHEFH,LLIT]
B DL LY BOR L ER L1,

%‘éOﬁﬁﬁiﬁﬁﬁﬁﬁiﬁﬁﬁﬁ%iﬁ#m@%@%I*J‘D 1194 ﬂ(ﬂ 2: 1195 KB & o735,
By BIUBECH - B ROKS TH B, e & LIRS F OB 7 K TIRBEBEAIRE B
otz b Ex bR, BEE3~8m, F457m, WEER 2~20cm, 5 10cm 13 & OEVHED
IXFSHTH D, CCTHHFLRHLE S X 5 LRZOBEHLRADRIH, 120k»D
F1EGEE AL, CORSTEBEED 2>+ FNRBEL T,

BAMZ O, BALKBRAMLEEX 2 KH, FEBILIUE O ¥ A WM EORESRKT
»%B, ¥ H v (Baula ermanii CHAM.), 3 AF 7 %% L1, & »= ¥ (Sorbus commizta
HepL.), ~UFY, 4 2v¥Ah=F (Acer mono MAXIM.) T EBE D, 3 7:7- St HE4~
17m, MEEE4~30cm ThH -7,

EILR (b EEHR R IR E RS e RE YK 115, 116 A ) ORI, BIUB LR D
EEHTOmM OFCMBL, I X3, £y H» vy, == (Picea jezoensis CARR.) T & >
BB SIERIHKTEH D, § X7 7 RHBMARYS {, BE5~26m, FH20m, WEERE
1% 10~80 cm, FH45cm L KBERNSH - 1,

RO 1T, ALRTES EOBKKEERERBRBILBEZHRAROERNK T, KB
DkE TRV EBbhS, I X575 YT H v~ (Betula platyphylla SURATCHEV var.
japonica HARA) LB OEERAEIEL, I X7 7 OBEIL6~22m, FHSE13m, WEEE
8~30cm, FHEZEIBem TH -7,

BT 2 K2 DR LB, WThIERRAFLBERBHRACD 5, IWE 1/
LEZoTEME, AN O RMET HHS T, BR2600m 2o hs, &
DSy (30 KL e IBD) X+ K=Y, IXF5, v+ /% (Tilia japonica SIMONKAI), ¥ # 4
% v % (Betula mazimowicziana REGEL) 7t & DR UBHIEBEK T, I AF 70K % 1M
ET10~20m, E¥H 14 m i, BRTIE6~50cm, FH16cm ThHote, —BEEM Lo
TR, BEliEVWL2EIERL TS,

W2k, BUneHCEERNEREOEBEMITH B (T4 BKE a /NHE) T, IUF1 DO
BEHLLkn OMATH 5, 202 00KFOBCITESES0m BEOIUNX S onb b, it
FIUM2 OFEFIL2060m 3L ThHote, I X7 7OFHHELLBm < bV, FHREER
20cm SHBWTH T,

EE (tHEEKREREEREEEHMX 174 3KH) OWEI Xr7%40% 3BT,
fie A g v h=F, v/ R EPLRDILEBKTH D, I X7 7 118K 70 £, FHHE
13m, PHWEER 16cm THD, o THRAREULTHBE IR XS THS2, HRiK-
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TWABMARRE -7, BRAKSOEBIZI0m, HHEOREbHAFMARMET S, |

BREBR) ERBER Y 20 OBRBCH 2B ARREREFEAT, KL OEAH
DaFrsREELTIERESNE BK170m) TH3, 2 FFBP, 1 XF7F, »vY, 257
DO3FELHBE LR, 25338 ETHIEET, ¥0EXIXF5Thok, BEIXT~
13m, FEEE10m, FEERIT10~25cm, EHERIZ0cm 3ETH -1,

I FRTBT A AR 183 B 2L AN D v 4 2 y BAH KR = F Vv EERLERBH CH 3,
EEMolEE (EH140m) cZEL, KK EORRERKTH D, 758, ¥+ /%,
~NYFYREDKERKT, FIHERIXFT, 275 THB, 277K, $ X+
OFHMEIL 14m, FHEEZ1Scm ¢HWTH- T,

PERREHRAERERPERERBREZLEUKEAD 3K LA LRI L, 34
SORBARERZh, T3 HEE LN (FEER L), 72 B2 /DEE (B 2), 55 FRBE T/ E (P
Edt3) ThH, AR OMEEILIS XF 300m BT, PR LREE2 ORSIBEL, F
Eg3mEAS» OB 4km Bhiclie BT 5, FEE 1 OKSOEKZIL10cm it L
20cm T, HBEE2 ORI hI VPP EL, TRFERIORIITPER]L LRERT
CBVDEETH T,

Ak, LREKZR\EEERBEREZTEYRX 270 K OFHEE R B EE (1973 4)
OWLYTH D, BENOFHLEHE, FE&H420m BT, FHBE24m, FHEE4Ocm
D XFFOMEKT, BEHCEI I X753H5,

HEBERFHEERTEERAORTE 07T KEQOLERMK TH S, 7&‘& T 70% i
Wi XFFIIFEEE20m, FEEROmBEORKEITHoN, B8, ZOHRDSIER
380 m DOFHEMIET S,

sl dedgE KSR I R B AR N 186 Bt B b, B350 m DK OEFEICME
T3, COHMTHEI~25m, FHEH19Im, WEEE3~60cm, FHBBecm DI XFF%
EEL, Ly v B THAERKTH D,

RIS 1 LR 2 1L B X EREH T EERACH S, MEH 1 (K 49 #H) 139
BRpREEOEHCH D, EHIZ80m THDH, EHEIX17~25m, BREE20~60cm D <
R+ 5O TH -7, B2 IPILEINEZITZA T, MR 1 OKSOEEEH8kn ©
Fied b, REMIET 34, 35 MR 2708 %, WAL bAAEMET, EBXEIE

- 100m THBH, 1969 FERRKEIh LB L LTPPHREEBERKT, I X7 718 H10~24m

(E5% 20 m), WHEEZE 10~100cm (F#H#30cm) THoT,
HEARBIERERTERAEREHENSK IT2HKET, BRAPEL (THRE VM 1km

HEER) R L7 X+ 5K TH D, BE6~15m (F512m), WHEEES5~60cm Th5,
AR GRJIERE REENE R B EIEMK 37, 39K X Py, ==Y, X

SOBRTHRTH D, HANEKOEFI0m iz Lok @E T2, I X512 FHBE
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18m, FHEZEOcm T, HEHKEL, CORFBRLEALERRINRTE LT, 1963 F£HE
RER, 1976 FHBEREERTobhis,

TA YA AOBRHKIR, FvI v ABREBEEE, ERZEHD & LRBHRRE
ERCTR -1,

Fv 7 VERERBECOVTUIE2ES 1 i EREE, RRAKBAT v 7 v OB,
BEROMREL LV —BORRBELYH LA BRDT, X TREALLBEK - ROKY
FOEBRRB,

| BRBEELTCCREOYR REEHNCHSAHTT oL L, FOMT Y EhFRBEH

CREIR, thExMboTEBLIDSTF VY IV FADFRLE, + L, FA, BEEK
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Schematic illustration
of isozyme bands of
peroxidase observed in
21 stands of Quercus
mongolica FISCH. var.
grosseserrata REHD. et
WIiLs.

TAVHFA 20"V FHIHBEELRT. £ Y FBAEOKSTH 100% HELTW3
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VWHEDRHLT, ~vFALJLKKRBELhcHRFCULERE Lh o, v F AR
Range, BIE, LR, 138 1, JEH, A, B, PERS, #XAO I RTCHBL, EEIR4~
67% Thotee v FLIZIEE 8%) LW (4%) KF WA LL, ~vF]JaglE 8%)
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24 LEEARERFRHBERFRRE 408 H15

Table 2. Variation in number of isozyme bands per tree in 21 stands

' No. of - Number of isozyme bands per tree
Stand trees 1 2 3 4 5 6 7 8 9 10 Mean SD.
Kikonai 24 15 1 7 0 1 0 0 0 0 0 179 1.14
Hakodate 24 11 6 5 2 0 0 0 0 0 0 1.92 1.02
Mori 24 4 8 9 2 1 0 0 0 0 0 2,50 1.02
Kutchan 24 5 6 5 4 2 0 1 1 0 0 3.04 1.85
Johzankei 24 2 2 7 7 3 2 1 0 0 0 371 149
Sapporo 24 3 4 6 5 1 2 1 0 2 0 3.79 2.25
Yamabe 1 24 1 4 8 7 2 0 0 1 0 1 37 192
» 2 24 22 2 0 0 0 0 (i} 0 i} Q 1.08 0.28
Atsuga 24 13 5 2 2 1 1 0 0 0 0 2.00 144
Shizunai 24 3 6 5 3 4 3 0 0 0 4.33 1.63
Urakawa 24 9 5 3 2 1 0 0 o0 O 2711 1.37
Nakashibetsu 1 24 1 10 4 7 1 1 0 0 o0 O 3.00 1.22
» 2 24 5 1 1 3 0 0 0 0 0 3.12 1.37
» 3 24 13 6 5 0 0 0 0 0 0 0 1.67 0.82
Abashiri 24 4 4 10 6 0 0 0 0 0 0 2.75 1.03
-Uryu 21 15 1 4 0 1 0 0 0 0o 0 1.62 1.12
Nakagawa 23 5 12 4 2 0 0 O0 0 0 o0 213 0.87
Toikanbetsu 1 24 5 8 8 1 0 0 0 0 0 3.04 1.04
» 2 24 16 3 3 0 2 0 0 0 0 0 1.71 1.23
Wakasakanai 24 7 5 3 4 3 1 1 0 0 0 292 1.79
Hamatonbetsu 21 19 1 i1 0 0o o o0 0 o0 O 1.14 0.48

S.D.: Standard deviation.

The correlation between mean and standard deviation was 0.782.

G, A K2 LOMERRELETRDOTA V¥ M 20FREXERL T, —4 DOKYEE
AP THRD, RABOBRIALUTO LBV TH S,

o L BWEEERDHIKREN, &M, HO 3 KL,

o8 I RIEERCH HROE, EIR, LR, 11, (L2, BB 88, 85
O 8 4,

AT UL WROPER], PEE2 FERS, BED 4Ky,

KR IV WA OWE, +)II, %A1, MRII2, KR, FEAD 6 K,

ThOEDARESBCONWT, 1BEHESL YO Y FARYRSIBECRFT L TR S, §d
DISR1IBEEBID DAY FEAROPEE L EEFECIEOHMENL - RDT, Z 2 T
1BE&EBIDOFREA Y FEAROF XY LT, EROBO LBE DI D DRIBA Y FAEK

ORES T & T OEMREFE (KIS HER) % Table 4 R,
HOBEOTE v FAEZKIELIL IIL IV 232 h£h 2070, 3.046, 2635, 2.093 ¢

HY, FTLHIHERITENEH 0378, 1.079, 0662, 0.756 TH -7, Thbb, KFH I N
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Table 3. Frequency of occurrence in percent of each isozyme bands
of peroxidase in 21 stands.

Stand Stand Frequency of occurrence (%) per isozyme band
group A B CDEVFGHTI JKIE KULMNDNZGOYP
I Kikonai 0 100 4 0 0 0 0 0 0 O O O 0 21 38 17 0
Hakodate 0 100 8 13 0 4 0 0 0 0 O 0 21 3.8 0
Mori 0 100 0 O 0O 0 0 0 0 0 O 0 33 75 33 8
o Kutchan 33 100 29 4 13 0 13 4 0 0 O 0 13 21 63 8 4
Johzankei 54 100 38 8 0 8 0 0 8 4 0 13 50 54 25 O
Sapporo 33 100 0 21 13 21 8 21 8 8 21 O 8 13 79 21 4
Yamabe 1 67 100 17 63 8 8 13 0 0 0 0 O 8 4 63 21 0
» 2 0 100 ‘0 4 0 0 0 0 0 O O O 0 0 4 0 O
Atsuga 33 100 21 4 0 8 4 0 0 O 0 O 0 8 8 13 0
Shizunai 58 100 46 8 8 0 29 4 0 0 O 8 13 54 75 29 O
Urakawa 17 100 21 0 0 4 4 4 4 0 O O 13 26 63 17 O
hif Nakashibetsu1 0 100 17 33 13 0 0 4 0 0 0 O 0 71 38 25 0
» 2 0 100 13 54 21 8 0 0 O O O O 0 38 63 13 8
» 3410 4 0 0 0 0 00 0 00 017 33 80
Abashiri 0 100 17 46 0 8 4 0 0 0 0 0 46 42 0
v Uryu 0 100 5 0O 0 0 0 0 O O 0 10 19 19 o
. Nakagawa 0 100 417 0 4 0 0 0 0 O0 O 0 13 61 13 0
Toikanbetsu 1 0 100 17 50 25 0 0 0 0 0 O O 0 21 33 54 4
» 2 0 100 4 13 13 0 0 O O O 0 0 0 21 21 0 O
Wakasakanai 8 100 38 38 17 4 8 0 0 O O0 O 0 20 38 8 4
Hamatonbetsu 0 100 5 5 0 0 0 0 0 O 0 O 0 0 5 0 0

Sample size was 21 for Uryu and Hamatonbetsu, 23 for Nakagawa, and 24 for the rest.

Table 4. Frequency distribution and variation among stands (s;) of mean
number of isozyme bands per tree in four stand groups.

Mean number of isozyme bands per tree

Stand No.of 0.1 0.6 11 1.6 21 2.6 3.1 3.6 41 4.6
growp stands | | | | | | | | | | Mean
05 1.0 1.5 2.0 25 30 35 40 45 5.0

Variation
among stands (o)

I 3 2 1 2070 0.378
o 8 1 1 3 1 3.046 1.079
1) 4 1 1 2.635 0.662
v 6 1 2 1 2 2.093 0.756

BbH v FEARYESL, ROBERIBRATH Y, —FAHORI XAV FAEARG IS,
HRAMER ORI THole, SO X, HWIBI TEAY FAEOS VKA AEE %X HD
58, AVFAEOLROHS b BB EEXERL VD, FCHKAEI TIX, AV FRRR
B LA R KD R h o T,

AYFOHBEO LI B X » THENTHS, Tables EH Y FHREEL T
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Table 5. Number and percentage of stands having the given bands
of isoperoxidases.

Stand Number (upper line) and percentage (lower line) of stands
group A C D E F G H I J K K/ L M O P

I 0 21 0 0 1 0 0 0 0 0 0 3 3 1
n=3 0 67 33 0 0 33 0 0 0 0 0 0 100 100 33
i 7 6 7 5 4 7 4 2 2 2 1 6 7 7 2
n=8 8 75 88 63 50 8 5 25 25 25- 183 75 8 8 25
hLis 1 4 3 3 1 1 2 0 0 0 0 0 4 4 1
n=4 25 100 75 75 25 25 50 0 0 0 0 0 100 100 25
v 1 6 6 4 2 1 0 0 0 0 0 0 5 4 2
n==6 17 100 100 67 33 17 0 0 0 0 0 0 83 67 33
Total 9 18 17 12 7 10 6 2 2 2 1 6 19 18 6
n=21 43 8 8 57 33 48 29 10 10 10 5 29 91 8 29

Band B, N were omitted from the table, because they appeared in all stands.

Table 6. Frequency of occurrence in percent of each isozyme band
of peroxidase in four stand groups.

Stand Frequency of occurrence (%) per isozyme band

group A B C D E F G ' H I J K KK L M N O P
I 0 100 4 4 0 0 1 0 0 0 0 0 0 25 5 19 3
h1s 37 100 21 14 5 10 4 2 2 3 1 8 22 51 17 1
m 1 100 13 33 9 2 2 0 0 0 0 0 43 4 14 2
v 1 100 12 21 10 1 1 0 0 0 0 0 0 16 29 16 1

Number of samples is 24 for each of stand groups I, IT and III, but 23 for the stand group IV.

B O LA L%, Table 6 CEKSBD v FRIMBEEEY =T,

Tables ki hif, *vFAFRGLLEKK,L XK INKRSHIL CEBL, SV F
H ¥ BHoRSEHAORILIL c&h L TW5, v FCrowTiHas Il IV coes%
Mot, AVFEORKSRLII e WEARD -7, BRI, v F D, E R#Eomksitsk
SBELCED T k-1,

X5z, Table 6 OMARD AV FHHBHEE AR B L, AV A OEER KB I A
Be@nrot, AV FLLEKK, L3RRI RFCHBR LAY, T OMERED TE. -
Fo AV FF,GHUKIBRI ORENRLLH, ok, AV F CIk, HRO X5 ChpR I
COHBRIBITIRELE L ek oTed, DAY FOBE LTSS O B LB
Bhotl®d, ORI NBEOEEYRLY, —F, v FC DE OHBEEIKIFHI
DB LEN 5T, SV F O, PRI TILD ¥ hEMed - 1S,

3R>I BN HEET TP LB, BETORRKRERZLVR IV S LARRLIETA Y
FA 2 AV FRELLT, #HORRZEBE LAY FEBSVITTH S, Table 7 I
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Table 7. Number of isozyme bands lost from each stand.

No. of bands lost from the stand

Stand group Stand Mean
I Kikonai 12 11.3
Hakodate 10
Mori 12
I Kutchan 5 64
Johzankei 5
Sapporo
Yamabe 1
» 2 14
Atsuga 8
Shizunai _ 5
Urakawa 6
m Nakashibetsu 1 9 9.0
» 2 8
» 3 11
Abashiri 8
N Uryu 10 9.8
Nakagawa 10
Toikanbetsu 1 9
» 2 11
Wakasakanai 6
Hamatonbetsu 13

RLICAY FOFRE, THOOLHREAEN 0 THA v FOXEERT, WO LIX10~12
A, FHUI3ER, HOoBILZ2Ex0bI4RTE T D HPKENS 6T, FH64 X TH
otz, FRAEE I i3 9~11 K TEH 9.0 &, WoE IV ITHEBEP (6 &) L5 10 FFij# CFH
98 RTHotz, DEDEEA Y FERIHRSF I KD, ROFHIBRETHoT,

T, MARAEEHNAZRELLTT7AVFA 20K HLEVI OB E LI,
SINGH & JAIN® {3, 74 VFA 2RHEBNDZENHSR L BELTHHEHREL L CHSMNEBERELA
WTWBY, ZORBIIERBETFHEENORDDZLDTH-T, 74 VF4M A0RERRHN
THEBAERITRS EELDNS,

ABA TiL, MARGALEF ORESHREHB AL TT7 1V F1 2D B KREZXZRDLTH
2, MARGALEF DML, b & b LEMBEOSRECEROBE XK T 5D OBKT,
BRERCESCIEREBEHCETSBHRETH S, ZOHKL, KADLEVELED
BREOFBE TCELINL2FHEY 1 HEH L VOFERECELADIOT, KEWExLh
EREREIEETH Y, DIVEEDIEEM IS T 2D,

N!

gl e mtgle e org]

MARGALEF D : H= %log
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Fe# L, N=§;1 7 Ty 7y LB B | DEBH,

ERE7A VA1 ACHRATHIED - TUL, HE 1 SV PP hOBHELEL, nik
ZhZho v FHRARBR LEEE (BAERRS OBREFEKELY,) &Lk,

ZOLHRLTRDETA Y ¥4 £ DSRERH L MBS~ ¥ OMM K % Table 8 IR
T, AV FORERIE, KAoRIL A1LT LED CTEENS L, ThiItk\- T3 I 4180,
HWOBIVOTLThote, MBI XS6 R LSRRI DEF I o1,

EREBEOEB T, PRIKSFIL OSRELE L, 0698 L\ 5 EKE B, Ik
WAL DXL 0517 L RET SREIEDL - fotd, WO IV ORE L 0.525 & LT
WEP R LT, :

IBE, FEHRSEMOSLOBEXASIDHBIEAEEZRD -, TOBEIIX, —BX
TEbT L,

Y=aX+eXp+ +cn Xn
Table 8. Number of observed bands and the modified Margalef’s

index of diversity in isozymes.

: No. of bands ) Index of diversit
gizﬁg Stand Mean Meany

1 Kikonai . 5 5.6 (0.48) 0.46 0.517 (0.74)
Hakodate 7 0.54
Mori 5 0.55

k18 Kutehan 12 11,7 (1.00) 0.78 0.698 (1.00)
Johzankei 12 0.83
Sapporo 15 0.90
Yamabe 1 11 0.78
» 2 3 ) 0.11
Atsuga 9 0.60
Shizunai 12 « 0.86
Urakawa 11 : 0.72

n ‘Nakashibetsu 1 8 8.0 (0.68) 0.70 0.640 (0.92)
” 2 9 0.73
» 3 6 0.45
Abashiri 9 0.68

N = Uru 7 7.1 (0.61) 046 . 0525 (0.75)
Nakagawa - 7 0.54
Toikanbetsu 1 8 0.72
» 2 6 0.49
Wakasakanai 11 0.77
Hamatonbetsu 4 017

Values in parentheses are the ratio of the mean value of each stand to the value of the
stand group II as unity (1.00).
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Table 9. Standardized discriminant function coefficients between
stand groups.

Discriminant function coeflicients (c)

Stand group A D - E G H L M
IXIT —1.77% 1.75% 005 —058* 0.06 —0.97* 2.55%
I X 1T 048  —0.39 —0.02 0.28 0.05 0.70*  —1.04*
5 149  —071* —0.05 —037 0.27 032  —0.71*
(T4 1IV) 0.86* —0.11 —029 —013 0.36 049  —053*
M X IV " 0.50* 0.42 —1.01% —0.68* 0.38 0.00 1.12*

*  Absolute value is above 0.50.
To construct the discriminant functions, those bands which showed difference in frequency
of occurrence among four stand groups were used.

&% 5% Table 9 WHBIHRE () X3 %R LA, HISH I, KaBHcERBS L4000
722v ¥ A D,E,GHLMD7 v ¥OHBREEY A, HARKOKIEL 05 L L
DAYV IEERLZDLE KOBT LRSI 2T, AD,G LM D5 K ORI &k BRI
CTRLMO2E, BRI ARSIV ETZADMD3IETHT, HORIIL &
ORIV 22 U THS B I LoMOHBIRERDI LD, AMD2EDA Y FOH
HEB A E OS5 U ECh -, ORI ERSBIV LOMOHIRT, AEOMBIE
BOSHEDAYFIZAEGMO4EKTH -7,

w3Iw = "

21 kA wib¥ B OB H By [, BWRIFOKS B 1L, ER WO B 111, EILH
OMFBIV O 4orPpF T, LEERD AV FER &5 v VPREETLIRGE, FHA
v FHBEE, MEAV IR, AV IOEERLSBEREYEERBEN L, 1E&HLD
Ay PEBORYBTE L FOERRE TR IhIRTHER L M, £K7DFHA
VAR E RS RBEROERRFE OB TADIR L) REOHEB A H D, £OMEIX0.787
Thots, 1ot T ORBIIEED MHH¥ERE] LR D, FREOHEFHRA K
<,Vb&éwﬁmkﬁ%%ﬁOﬁ%k%kbhtv:&%tvov,#%ﬁvFiﬁ&%ﬁ
MERIIF 2 CEBTRETHAH LBbRS,

BN LEERELELBDLRD L >R RS,

1) 1BtdihOPHA Y FEAETE, BREHIRS T, BEERLERNTH -1, #H
FHEHEERBL VL7,

2) 1EGHLIAYFEABCLZOhIRIHERD, HRELBAKTHBAERI & DS
Thots, BEMPLEEBE TR ELEI R, ST,

3) &SV IBREETIHRSOKE, SV FHHEBEEEORS HMORKORKRE, HRK
& AV FREET AR OENEENS L, TOoHBAEL B -, EEERIE, 2,30
AYFPEEWT, FADNEETIHRSHES ICHRBEERARE TS -7
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4 WEAY FERREREIR/D, BEELIREY -, EERFILHELB L v oo
Mo,

5) TAVYAL 2 AV IOBEERESHRERBLAD L, HERBOLSBELBLEL. B
BMO SR B b B o he, BEM LB E T2, WEOBRMIEL - 1,

BEDXSR, BERECET HHII—BIOC, KO- v VEHED, H{0@E0 Y
Fanic ) OBFECTHEREIE, SBELEY, T2 T, 71 V¥4 2 p5RIET2HEHERC KB
THECOHWMRCLTE, ERFIRLEEHERCEATVWHLEEL L), BCEBHERC
DWTE, AV FERERDIRNZ E, BERAVIEBRSEWT L, SBENMEV EiEnD, 4
DOHMEDOFTRIERVZLWLEE2DIRD, —BUECE - T, BIENERBENTH B
DI, 1) B OBREENER HLDE, FORMRTHLBOBEELYRETLZ &, 2) |
RALARRERGPEZBRIPTVERMABRE TLSC L, PLDO2&BSLETHS, BF
HLEBAERCERBEOBRMITEIA LRBLWA, BEEBIETA Y ¥4 20ERMN
ERBIOVZLVT EnD, $ XAFFILERELOEHERN L MLBT T E2D
5, #R, BRBL» > CORBECKTS I X5 OKBORLITH > T, HADOHL
LS TeD TR W EHEIR S, ’

ORI, TERIWFEMPRC L > CTHIREMTFT B L3 TES, hR 1, ARIHES
WRORLA ORI M E T ote, TOREXEHENEOBOB O Fh L BRI L
ET, 2758, =VR, 7N R (Juglans) 75X OILEER O HH ~ D4 Fks I K& M
, ThooBHROBED, KEUBEEMALIE LS AL L BMIEEL Shit\ 2 LT
5, ELTo N A XKARRIBERACEBELTCWRINLD, I X -89 HE2ERLTfF-7
WEEEZEEL Tt

R, LEGEBIEIOT AV FA 8 A v FEABEOKSEERCOWTEET S, I A5 5
D4 A - BELMAEINE E HE, WO R ER RSN RERC L 5 5RIEMHEE 4
LTCLBTHASL, ¥1—BT, s AFSORMMILLOBERTHESIHh, Fhicfk-T
FHOPHEBLLAREIES, BENFHOPENE L THRIMCENHTRERI S, - T,
HOBERSZKRE VL, BBOBENEL, BEOBERLAHWEELLRDLES S, BTk
FHEERIVNICHTRBBHOERI AL D THEL Y, ILRSALTF-1mEHORD
DOHEBHIPITHE, BREGBE—-FCREALELTH, KRR T THYBIZRIZ
INELTIRBTHA 5,

HEBOKIHERINICOT, HRE,HOEEROWELE T, #D/NS EAMN
TH4#EE | (founder principle) KRt - TAM L T » 72 LR I hte,

T, ERWHOHEE, BIAXED ISR THF-1DTHS 50, HiBD &
BY, BRELEILME TR, AV FEEBB L, PRAY FRRRPIRGT &, Sk
BEWZ LiRE, BEREOREHERDOFNKE W ERNFB IR, 22T, 0L L
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TRO2OVBEIND, 1) BREHDER - B~ L 2 M LIH, BRADHLTT
SHBEHOFRARPKESER bR D RIchi, 2) BRE,BERN, LIhbEl~S
LT - 12, ,

#HREFR O LoBE R, SHMOHFIBRE»LERTE S, HIHRE O X E 1
05 EDAY FAERMOHNCEETH S L T540E, BROKALBREDER L TX5
AbPpo THEOHBAXSZ W LILESD, 2hiCk - T, EEYXBE~ORRCET 5HIBD
ERIBEATOGR LS, ¥k, BROKLBLER, EowEHLzGbRICLOXRLELD
5, BEEAVIEAVIFAMO2ATHBOICHL, HEOER L EOER & ORI TLX
AV FAEGMO4ELHH0OT, EROEFLEROLH L BR L TRAE TRV &
Nz THmRg Ehic,

BROEMIBEFEOCEMALOMTIL, v FLMO24&2, oM slidtogd e T
3, AV FADMO3IEDEERENKE o, DLERLDLEIASGHL T -1 LEHE
FThi¥, BRofEMEELoER L OHFICEER v FOPR, BEROLF LEXEOER &
DEITEETH -7V FLEGATLARTTHSL, TLBEER-V FORLEROKH
EHENDEFEDHO S Y FOBAR I DB LHEFRERLRVTHSL S, LT, 1
XF FIXBERFHOHE, 02 HEARGTMAL, EBRNIBEHER LR IRDIRA LN -
ok LEEShE, :

B EOBEBERCHONIMBER -

w1H BEEF*E

MEVENEROER, 74 V¥4 208EORK LR UHa 2 bRCER L, #o
OB LBRIEIEFLIHCRLEEEITH S, 100K, bORBUESR, KBIFEAC
EAR I FEET, FOIB2UEEETA Y ¥4 2aNACEGLERAL TS -, RREEL
TVWAHEGERETIE, 74 V¥4 A58 ORE LA, Zodo L HELEALR,

KB ELToR, LEGD: D 0K EEACERL, £ =51 v ORCEHL Tn
B —20°C CABRE L,

DX 5 LT2L #4630 s OENED bR, ER (L), EHE (L), BoEADKRK
B Wz, W), EOEE»HLERDRAEE COERE (Lr, L), EEOHEE S (N) D5HE
b OERLOWTHELLK (Fig. 6 28),

ZHhOLDREEOAEXRT A VFM ARHZ bR FER LIZE L OHBRICIE 7 7 3 2
BitgE, MR, HREUNE, BETH» Hi3EE, B, HIXRER O 4 %o 2R, #H
BLEBAREZALNLLEMIhZHED [REXR] ZRDT,

B ER BEELBE MEECFERLE-RRABMELTELXH T ENTE DD,
BEOCHEY VORESIIHIWECL, TR, WEVE THEERYRAT H86,
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L Lr

L: Length of leaf.
L’: Length of petiole.
Wi: Maximum width of left side of leaf.
Wg: Maximum width of right side of leaf.
Lz: Length from the tip of leaf to the point where “Wr”
was measured.
Lr: Length from the tip of leaf to the point where “Wx”
was measured.
N: Total number of primary teeth.

Fig. 6. Schematic illustration of foliar morphological characters
measured in this study.

REOHEBL S ET R WHELRSDERD S, BEREDL LUWRENLLOTH
SEIDRRTELLT NREEE) 2355, BREROEHFEREL UL, DE—re— v
BLo7n—VEAREEIICREERB OB I AHE, 2 ¥ : 9PV RABOKK K
IBHE, JL2E X SRVERMOKRKIC X555k, 4 BAEFHOVBU LR D HE,
5) B LA AR OB E SV TRD 251, ©504h 5, BERIL, 4) TERBHEKDS L
CIHERRB O TR I L UM, RETFHSBORHMI BT B E LTHEbLIRS,

ARRTIE, 77— vRWILERIFRENRLI 1D T, D~d) OFEIELT, 1=
5 CRAMOATIHRTHLZZ L& LEADT, RETHD, +o TRERIRD s
Stk TS0 L LT IRER] ¥R, TRER] 3, FEIFCET 5 EER
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OB xR, FhEEEROSBRY EOMTEH-EE LTRIAE, Thbb, [KHE
x| TEAHEE L LTREBIREG,

£ TOEGHPE2 A ULRETED 288, BAEHOIBRRTIRETHOSEBS L EL
bh, [REXR] ZBERLA—0L0L LTHRL S, BY, BEROSBEMGEETFROS
HES EBENBEIr ATV ARE LRELOHEFROSERINDOR 5 0T, TRER] X
BARIMINBERES L2 Lhhy, ok, BANOOBRSZ, BAEOEETRR
CHED R rS 2 SHBERIUVERN I IRANEER IS L¥ 2 bR 5,
TRER) &, POHETHALhAEEENEDLS DVWOFREXHONE VST LE2RLTHR
EE2 L5, '

TRERE] TROIMECOWTHEHLL,

1) #E L (mm) '

2) #EHE L (mm) v

3) EWRLERLOK L/LX100

8 AN E TOREHD S OKME (L, L) LER L OKOTY 51 (Lo+La)

5 EOBRKIE W=Wi+ Wk (nm)

6) EREERLOWL LW

T EHEORKAWE LT COERN D OERE L DROTFH + (L Wit Laf/ W)

8) SEwBoLEAEEH N ()

9) BfrEH7c h OFEHEHE N/2LX 100 (f/mm)

HEOHED REX] 20BINCE > TARSERFRICOWTRD I, £0 4545
TOVHEYHEL T, [RER] ORVWHBEYEAL,

BEheHECOWTEENOEEELRD, ThOoKSG TOPHLERREYRBL, &
AR ORI O KB YRA T, ik, FTHLEEREZLOBMCERRECHMARDLL
72 bORB L TRESHRE (ERREOVHBECKTHESE) 2RO THELL,

XL, ERBHVEOFHERTOMBEE, ThbORE LKSOFERDRE - BE L
oMLY RO, Fh, 7171 L2RADhILERIPBYHAOER (BEREDLLIRE
B L oMM RD,

w2 B ]

21 #9430 HEC OV TEOHBERXHEL, 4 RGOV TL2IBED KER] ©it
B, FOfE%E Table 10 TARLI,

ABBOFHD [KEE] %35 &, 0127~0558 LEHRH D2, Chr KEVBECE N
BE WBE20ODQ IV —TRPTHZENTER, Tibb, [REX] 520400 P EORE
BL, TREX) N030LUTOBERTHS, LT HEOHBERCET S, ERR (L), £
FE (L) LER ) L0k (L/LX100), B8 (N), Bi&di b O EE (N/2LX100) O&f
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Table 10. Repeatability estimates for nine morphological characters
in four stands.

Repeatability
Stand s Li+Lr W L 1(Lt Lg N
LI X0 =5r™ we+We W 2 (_‘W,, +_“WR) N 5 %100
Mori 0207 0461 0504  0.138 0.349 0319 0.221 0434 0415
Johzankei 0103 0.397 0573  0.167 0.084 0219 0.204 0.348  0.379
Abashiri 0.152 0.362 0428  0.091 0056  0.107 0.059 0533 0.486
Hamatonbetsu 0466 0507 0725  0.114 0.360 0287 0.090 0463  0.620
Mean 0232 0432 0558 0127 0212 0233 0.143 0.445 0475

Repeatability estimates obtained according to the following formula:

Repeatability =Intra-class correlation=0%/(of +0%)

of: Within-tree component of variance. ¢%: Between-tree component of variance.
Characters measured were represented in Fig. 6.

Table 11. Petiole length (L’) in 21 stands.

Petiole length (mm)
0.0 1.0 2.0 3.0 40 50 60 7.0 80 9.0

Stand oS T T 11 Meam  SD. CW.
09 1.9 29 39 49 59 69 7.9 89 99 (%)

Kikonai 1 5 8 11 5 607 11214 185
Hakodate - 4 11 8 6 592 10113 171
Mori 9 11 6 3 1 3.66 1.0480 287
Kutchan 8 9 9 4 388 10168 262
Johzankei 1 13 13 2 1 317 08468 267
Sapporo 9 9 5 7 572 1.1280 19.7
Yamabe 1 1 7 7 7 5 2 1 511 13732 269
v 2 5 14 11 268 07308  27.3
Atsuga 2 12 14 1 1 404 08126 201
Shizunai 1 9 13 7 422 07932 188
Urakawa 7 13 7 466 09316 200
Nakashibetsu 1 6 10 8 5 391 10784 276
» 2 4 11 10 3 378 09520 252

» 3 1 2 15 8 2 2 392 10651 272
Abashiri 6 18 8 3 362 09052 250
Uryu 8 11 2 364 08892 245
Nakagawa 6 10 11 2 1 3.82 0.9911 25.9
Toikanbetsu 1 5 15 7 3 383 08895 232
w2 5 15 7 2 351 07776 222
Wakasakanai 7 14 5 2 347 10165 293
Hamatonbetsu 7 10 8 2 3 3.92 11172 28.5

S.D.: Standard deviation.

C.V.: Coefficient of variation.

Sample size was 30 for each stand.

The correlation between mean and standard deviation was 0570, and it was significant at
1% level.



A7 I OMBRERCET IR (M) 35

AWEEZDOWT, KB FEE LEBFEYRD I,

21 KA 3813 BERB OBEN 15 & TH% L OEM 2% Table 11 R, %eds, T
CERFEELOMIIILY KETHEERIEOHEE (r=0570) 2% - 7‘;:(7)“6‘, EEFREAYEBL
] U Table ¥ 7,

IXFFOERERB LI L Ilmm~9Imm ORI DER & - 72, HAHFEHETIT, 1L 2 D 2.68
mm AR bEH oo, EWRRBRROHRIIAEA (6.07 mm) T, R\ CEME, FLIE, L3128
HERE < 5mm 28 % Tk, %212 0.7308 (U 2) 5 1.3732 (1L 1) DERD -
feo BBHRENL 1717 (HAH)~29.3% (HBKAN) OfEERLL,

UL ARG ERFIERRLERLOLOERD 4 L ¥ &k L OERF2% % Table 12
WRT, FHR LER & ORI 0.50~#76.00 L i VIECBIE 2 ote, KM LB
HROBVHRE - TWT, FHESEL, #£I04000 P ETH 7, MO TFEHS LD
LN E L, BRI 2 D 2003 Th - fe, BEEFEIT0.4594 (FEE)~0.7335 () TH -

Table 12. Ratio of petiole length to leaf length (L//Lx100) in 21 stands.

Ratio of petiole length to leaf length
05 1.0 15 2.0 2.5 3.0 3.5 4.0 45 50 5.5

Stand NN | I | | Mea Jtendard
1.0 1.5 2.0 25 3.0 35 4.0 45 5.0 55 6.0

Kikonai 3 9 9 4,162 0.5682
Hakodate 1 10 9 1 4337 0.5971
Mori 8 8 6 5 1 2 2.533 0.7335
Kutchan 4 8 8 3 2 2,842 0.7107
Johzankei 2 14 2 3 2,261 0.6920
Sapporo 2 3 7 8 5 5 3.696 0.6792
Yamabe 1 3 7 8 9 3.318 0.6979
» 2 8 10 3 8 1 2,003 0.5830
Atsuga 1 5 9 10 4 2.968 0.5875
Shizunai 5 5 10 8 3.208 0.5771
Urakawa 3 8 13 3 2 1 3.157 0.5707
Nakashibetsu 1 4 5 9 9 3 2.799 0.6350
» 2 2 8 7 9 3 1 2814 0.6344

» 3 1 7 10 6 4 1 1 2,921 0.7068
Abashiri 5 8 11 4 1 1 ‘ 2576 0.602§
Uryu 4 12 8 6 2,506 0.4594
Nakagawa 1 2 6 10 8 2 1 2801 05838
Toikanbetsu 1 1 4 13 8 3 1 2.899 0.5228
” 2 1 5 8 9 6 2,518 0.5471
Wakasakanai 1 7 8 8 5 1 2411 0.6691
Hamatonbetsu 7 5 6 10 2 2.679 0.6415

Sample size was 30 for each stand.
The correlation between mean and standard deviation was —0.043, and was not significant.
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Table 13. Total number of primary teeth (N) in 21 stands.

Total number of primary teeth
14 16 18 20 22 24 26 28 30 32 34

Stand Standard
6 18 20 2 2 26 28 B 2 a4 g o deviation

Kikonai 4 6 8 7 3 1 25.36 2,9328
Hakodate 3 5 9 2 2 25.67 2.7893
Mori 7 4 5 4 1 26.56 3.1139
Kutchan 2 9 13 3 3 24.79 19198
Johzankei 1 2 1 7 4 5 24.77 2.6889
Sapporo 4 3 7 12 3 1 2382 24993
Yamabe 1 3 9 14 2 22.46 1.7998
”» 2 2 1 9 7 7 -4 24.77 2.5782
Atsuga 1 3 9 9 7 1 24.37 24429
Shizunai 4 11 10 4 24,15 1.8020
Urakawa 1 2 5 13 4 4 1 25.15 2.8756
Nakashibetsu 1 4 12 9 5 21,98 1.9806
» 2 8 7 10 4 1 21.83 2.2651

» 3 2 4 9 9 4 1 1 19.89 25725
Abashiri 6 7 6 4 2 1 1 2217 3.5390
Uryu 5 8 8 6 3 2243 2.3514
Nakagawa 1 11 8 7 3 22.87 1.9677
Toikanbetsu 1 8 6 7 5 2 1 22.63 3.2100
» 2 1 7 7 5 6 2 2 24,38 3.1681
Wakasakanai 1 2 11 9 4 3 2444 2.2962
Hamatonbetsu 1 7 4 9 8 1 24.30 2.7450

Sample size was 30 for each stand.
The correlation between mean and standard deviation was 0.222, and was not significant.

Fo. L EBEEE X OB r=—0.043 T, HEIICAHE Tloh T,

S (EAEH) ORIEOFT ~ #iX Table 13 R,

BBV 14.0 H~36.0 EORIC A S, T T3 19.89 (P 3)~26.56
() DT L -k, BERZIVHEARICHEB L (7=0.222), 1.7998 (1113F 1)~3.5390 (8
) THh -1,

BRI ) OFERBOERD A% Table 14 iRT,

BUERVO/EBRIEACIVREVWAB~UBETH -7, KDBTARD L, Fi5
OB KMEIEE D 9.489 M, B/MEXILI L 0 7458 B TH - 1z, BERREEIZRGE T (1.4547) 22
BAT, FERL (08195 BB/ ThoTe, 7nls, P LERFE L OB r=0.085 T, #
HCHE TR T,

UEDAMEXEIBE2HTHT LA oORS BRI E LD Th, EHBEOKSTH
oW THY BRI DT %k, Table 15 iR,
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Table 14. Mean number of primary teeth per 100 mm (N/2Lx100) in 21 stands.

Mean number of primary teech per 100 mm
40 50 6.0 7.0 8.0 9.0 10.0 110 120 13.0

Stand Standard
s 60 70 8o 9o 100 o 180 1do 1o M deviation

Kikonai 7 10 10 2 1 8.831 1.1187
Hakodate ’ 10 13 5 2 9489  0.8617
Mori 8 10 8 2 9.430 0.9958
Kutchan 9 14 5 1 9.437 0.8627
Johzankei 2 3 6 14 3 2 9.103 1.2148
Sapporo 9 1 8 1 1 7.760 0.9665
Yamabe 1 - 2 9 9 8 7.458 1.0019
» 2 1 10 10 8 9,403 1.0071
Atsuga 1 6 9 4 6 9.149 1.3758
Shizunai 2 9 10 8 9317 - 0.9356
Urakawa 7 15 6 1 1 8.666 1,0312
Nakashibetsu 1 1 2 14 9 4 8.000 0.8195
n 2 3 12 6 2 _ 8257  1.0748

» 31 9 7 12 1 7572 1.0304
Abashiri 1 3 11 11 2 1 1 8.115 1.1074
Uryu 5§ 11 12 2 7.884 0.8590
Nakagawa 9 14 4 3 8.627 0.9097
Toikanbetsu 1 2 5 12 6 4 1 8.748 1.2204
» 2 1 3 14 7 4 1 8,941 0.9596
Wakasakanai 9 10 8 2 1 8.735 1.0519
Hamatonbetsu 2 9 10 6 1 1 1 8620 1.4547

Sample size was 30 for each stand.
The correlation between mean and standard deviation was 0.085, and was not significant.

Table 15. Means of four morphological characters in four stand groups.

Mean of foliar morphological character

Stand’group ) L'{Lx 100 N N/2Lx 100
1 5213 mm 3.677 25.86 9.250
1T 4185 2.932 24.29 8.786
o 3.806 2.777 2147 7.986
1v 3696 - 2.636 2351 8593

Characters measured were represented in Fig. 6.

chicksl, EWEEAS R IL IL IV OJFEK, 5213 mm, 4185 mm, 3.806 mm,
3696 mm L4 < fro Tk D, FREFRELESLOL AR, 3.677, 2932, 2777, 2636
EMEL TR0 T, FEWETE, KRORL IL IV, II oD, FO@EIEFRE
. 25.86 {8, 24.29 fH, 23.51 @, 2147 B L /oo T\, BAIE BT b OFE BRI 54 B I~IV
DIESENFh 9.250 8, 8.786 {6, 7.986 {H, 8.593 FL7r» T h, SEMB LML < HKAREL
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IL IV, Il ORRA 75 1o T 5,

ChOLDAMBORAIBOTFHERMOHERE L, TLEKRAFIEMOKRE S I OEE L OH
B4 3k, Table 16 iR L1,

WA EROME L FEE O\ Table 1 REERR L1,

Table16 X % &, BRELHEELHEBELD » HWER, EWNR, ERRLERLOK,
WETHok, WThIbY KETHERAKAOHBETh -, —F, BELASREEND -
B, FEELBECESILVOEEBD 2HATSH- . < bLOMHBIHREEL, 1% ki
THERADEY L -, ok, BELERE L OMHEBEN ek - T,

ke, BERLTOMBEYA% L, EFRL, ERRLERLOLOMIT, FroBEikes
frRpch) OBEB L O 1% KEOBEVEDCHMLED b,

IbK, BEMEOKRTHOERZRLITHEEREXHRIBECE LD, PHYHLL, &
FRCTIEEEE L TH L OMCHERD 10T, ZOWECE > TEBRE THIANER
EERbL, £OKEREY Table 17 T,

BFRECOWCVTHRANERORE VK BHERET S &, ERE CREBHREHKY
B II1(26.3%), AR IV (25.6%), Rt 11 (23.2%), MBI (214%) LYAK, EWRLE

Table 16. Correlation coefficients between means of four morphological
characters and geographical data of 21 stands.

Lat. Long. r L/Lx 100 N NJ2Lx100
Latitude — 0.284 —0511* —0.535% —0.458* —0.323
Longitude — —0.311 —0.270 —0.813%* —0.580%*
r — 0.972%% 0.179 —0.165
L/Lx100 — 0.155 —0.056
N — 0.791%*

N/2Lx100 —

Characters measured were represented in Fig. 6.
* Significant at 5% level. **  Significant at 1% level.

Table 17. Variations of four morphological characters in four
stand groups.

Variation of foliar morphological character

32)?1‘; ¥ L'/Lx100 N Nj2Lx 100
(C.V) (SD) (SD) (S.D.)
1 2141 0.6329 2.9453 0.9920
I 23.20 0.6372 2,3258 1.0494
T 26.26 0.6447 2.5893 1.0080
™ 25.60 0.5706 2,6230 1.0758

Characters measured were represented in Fig. 6.
C.V.: Coeflicient of variation (%).
S.D.: Standard deviation.
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B & O TIRE R R 2 53 Fk 2 B 111 (0.6447), #k7r5¢ 11 (0.6372) #k4% (0.6329), kA IV
(0.5706) DIR & 7>z, SE BB U Cil 4k 4 7 1 (2.9453), #7281V (2.6230), #h4r5f 111
(2.5893), #h4r B¥ 11(2.3258) DIHTH - 7z, BALRD - b OF /PO W TTHR B IV (1.0758),
WAy BE 1T (1.0494), #4111 (1.0080), #k4> % I(0.9920) DIELE A TE,

HYRERCOWT, 4HEROMEBEYRD K, ART7A V¥4 AD0FH v FEEK,
AV PEBORERE. v FORBEER, SREREKE, HRORBREOKSAERK OV
THAEDOHBMRE X EH L, Table 18 - DR LR T,

MREEOEEREEDL L REBREMIIL, &&hko%Aﬁﬁtﬁﬁbﬁbbhkm
wt, EREOEHHRE L, ERREBEREOLOBRFEZELOMISS KETERILEDH
B (r=0473) B’ A BRI IT TH - oo

TAVHFEA LDOFEHAY FEE, AV FAROBREEX, <AV FoREE SHERED
HECREOHBEND D, FOMEIL1Y KECHIHCERTH -7, LvL, chbofiid
BREEOER L O, £ HELEDLIINH T,

Table 18. Correlation coefficients between variations of isozymes and
variations of four morphological characters of 21 stands.

1 2 3 4 5 . 6 7 8

1 No. of isozyme bands

per tree (Mean) — 0.782%¢ 0.857*¢ 0,928** 0100 0336 —0.355 —0,182

2 gi"r- friésf’sz}b”se bands —  0903* 0868** —0235 0316 —0.398 —0219
3 No. of observed bands . 08l1** —0222 0276 —0.367 —0.150
4 f;:iey’fng: diversity in — 0207 0266 —0276 —0.223
5 L' (CV) : — 0473% —0150  0.074
6 L//Lx100 (SD.) — —0208 0027
7 N(SD) — 0374
8 N/2Lx100 (S.D) v —

Morphological characters (5-8) were represented in Fig. 6.
S.D.: Standard deviation. C.V.: Coefficient of variation.
* Significant at 5% level. = ** Significant at 1% lével.

Table 19. Repeatability estimates for four morphological characters
in 21 stands.

Character r LLx100 N Nj2Lx100
Repeatability
Min. ’ 0.252 0.185 0.132 0.146
Max. 0.530 0.725 0.533 0.620
Mean 0.385 0.384 0.347 0.377

Characters measured were represented in Fig. 6.
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B, ERR, ERRLERLOL, FBEE BUEIVOEHEED KR ¥ 21
HOTOWTRD, LOR/ - BK - Figffid Table 19 wig,

TRER| OFri 5 &, 0.347~0.385 T, 0.37 BHEOEY & - -,

W3y E ®

EWR, ERZLERLOL, FEE, BURBL ) OBERETO VTR RO KBS
RALER, EEREL L(RENRETELIN ARSI RERL, BECI-TERDOL Y
ERABRRE -1, T 1ME2BRVCTHERCEE BB/ -1, M—, EAMITED S
RO, ERBEOEBHFRLERRLEROLOBEREE L) 2HBAOKSKERFAL
OMTH-T, RELZD2HEMTRPHERCSVTLHEEAALR, WhilBHHERE
EHAERRE LV IECRSIRLTY, 2HBERBLALALLDEARTZ LM TED
EBbLRL, WTARLTAHRIHNERCEL T, ERRL LZLDERCHTHIR LD
s BRCHBR—ROEHIERD bhigh - e,

EHE, EOWRBHBEOERLTA VHAL 20"y FAEREBEN L ORMCEE oM
Abhighols, —H, 74 V¥4 ADEKER, Av FoBEREHBHEECHE#EL, &k
1BEGEOFES A v FEABLIERFRLELXORDD, 74 V¥1 20%BX (A v FoBEE,
SRERE) LV FEAREC 1S KETHINVCERELHERAZD bht,

LDXOIRTA VA 20ERYFELTHEAOHEBERIR CEALRTOR, 2hbkth
FhOWBEBBEOERCALhIERZ—FH LI, LKL, BBHBEOERNTA Y ¥4 &
DENEEHOERERLICHIT TS, BERFHEL TS LIS L\,

40DHBHED TRER] i, 2RACTOVCTEBM UIEERE, F157T0.347~0.385 Th
ol BRDBRAEB D, BEOBEITRTVWIBENAUBERIE, TRER) T RERE
Sl sH, BRARERL V IBAFEI D, #- THBO 4 HEORERIL, 0.347 L\
L0385 X h{H/hIWTHAH S,

RERFPHBEC I - TRRBZ LI, ECRRENPED TRER| RAbhi-@En b
LEBEIND L, T SAYED® (X2 v (Triticum aestivum L) O 1 @b 7= VEK, 18
HICHOPRE, 1D H OBRNE, THE, 1Ml OBRNEORER (KK 2235% ~
607 LB > TV EABEL TS, EHEAUUHECIERI > TRERIE VIS T
»AH5,

BAROEET2HEOREER L2 3512 T %, EINsPAHR £ 2l 37 2V ¥ =+ 5
¥ (Populus tremuloides MicHX.)) D 3 &0 7 v — v AWT, HELRERL L L CEDEH
BERORIGRYEASI, COBE, A—7e~vHOBGBECADhS AT OX PEIEN#
ELTHEH-TvS, ZhiRX DL, BERORIEZRIZG6 %, BB TI269%, EWETI1182%, %
HOBETIR6LY,, BWROBE TIX87%,1em B h DEEIK T2 483% TH - 7o, WRIGHT™
a2 —nr y 7 H=Y (Pinus sylvestris L) T E ; 5 WERBEWERORERYHE LI,
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EBIIH50% ORERYR LT,

E7C, BHLY RAFOHERHROREERLRD TS, BOLOMBT LT 5 RERIE
HRTO TRER] LAUEBEETS S, SHER SHEAR, HiE REE SHEME
BERILT70%~95% OfEix R LI,

DEDBIORERLHENB L, § XFFOEOHBEOREGER(KER) ZLPEVEEL S,

—BHCERFTRIMOBEIIVREOHEY»ZT R T VWEEbh T3, TUCKER &
EMMINGHAM®™ {3, 7 2 U ¥ # (Tsuga heterophylla SARG.) TR - TW58E:BH7:
DDXVWHOBELH]N, MECEOHHEREOEI D LML, HUBBI- ) OEFEMIK
FVZEEFHEL VWS, IBHKR, HERM > TueETEREEHE L ECX Y, B
DL OCITOERCMY Tk IR TV 5, F7z MELCHIOR™ i3, + v 5 (Chamaecyparis
pisifera SIEB. et Zucc.,, ap. ENDL.) DEDH R HMEEr3 24 7L EFRLDOHE 24 7HD
D, ThbLAMBPHTERTAZ L, FLTEOREDO LI~V - TR,
RO ZEO 7 — v poleZ LEHREL TS,

IXFFEBVTH, BECRERYERT S L, EOMBHEIREOMEY L IRG
RTVEHEEIhD, £ T, IXAFFOQMERCRNTHRAL, EOBRI H IBRE:
EFOBBIEEINCLAWEBLIIBEOHERL T4 VHFA 20BN FELVWTHAS,

ks, ERERBIVCLOERHN T EERBIIEE - AOHBAD Y, HEEh bt
~NED S ORT, ERRIEN L, FRBIPEL R Tot, Eio, SWELHEMIRP
hOSEWEL, BELAOHNND Y, BEAAS DK > TEERIIMS,

IXFFERLBRCYEERS 295, hov, 2V YV FSHETHE, 25750
WO 3MRERTEL, ¥hevy IV r5, »vvREEBIERYET A, £ Tl
BEOBARO I X+ 51k, ERLEEBRCETIRY 27 SNBERYRD, BV LER
DIXFIFEAVIDHENREVIVFISNBRELF S TWEEELLS,

CORRDWT, 220074 0BRIXE: LD, Thbb, 1) ThbOERIZ, RES
BEOAT VARBBRLEBREZERL LSRARBERTHH LW HEBELFE, 2) i XrF L0
SMEOMCBAREIRE D, TOMEL LCHAOEANADRS ET5ELTNB B
55,

BAZHELRIES, 7TAVFA 202 - VvELIBEECPATILE L OB,
YADAVA et al® (37 75 & (Brassica) DE@EDOT7TA 7V F4 22 FAS, AV ioEU#EE
20~55% TH T BEL TS, o7, 255, FVITYFSOTA IHFAL Leg =V
ERABTH A, MBORER»D, P LIEFETOMRIDHITHH S LEREINS,

R TBAZEIMEEZTVI0 ARV EELDhIHEDIXFFDT AV FAL A
AV FOBES I ) EBPEERE, THENEE TRV EEZ DhAMIBCESS WITiEE
REWEBLhE, UL, B3BTRLEIIR, 74V ¥A Ay FOERELEREI,
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BRWHEEDIEL, Theb-EEE®H, EEE, Ekfidhbot, £ T, ERRELE
BECRDREHER 7 54 V13, BARBRCEETHLR5X D, BMEERL LITAR
FREZLFRIVSS L, kok, CORECOWTE, $ XFSUNOBDOTA V¥
1 2E2BHTHC EBBNETHA S,

L] E

AHRTIE, I XFFORBERYPELLLETELD, EOTA VF1 A LEOHBHE
RN, TAVFAARDOWTIRECHEL T 5BR, R OREBAK XORIEEH L
B L, TORRL, kOoLxhTHS,

1. T/7/fﬂ%§%ﬁ$klof,\ZT70§O*®«Wj#/ﬁ ¥, =TAFI
o, BT 2 AT B =Y, TANVET 3 AT 5 E—ERET, ABRR, 7L VA
ARV ERBBEIN, HOTA VA A Z —URERETH - BRI, AdFvsd—
ETHote, $AFTOTAVFA ADHERIE, A+ v X —ERHETH S L 2bin
o tz, h

2. BEXEEOCTDHORBOBMMMC L BB VERN L, BEOLS (HX8m
ﬁ3kTﬁG%éSmﬁﬁr&&W*%vﬁ—ﬁ@74vf4A~A5—vK§uﬂthﬁ#
> 7eDT, BB OV THCER LS T I &¥bhol,

3, EORAAFVE—EDTAVFA A5 -V, TALANLIATHECREEL
Twi, BREBEOLD ORI, oMM RTNETH S,

4. JtEENA KL L LRBOELED, TAVFM A LEOWEOBBRER LTI,
ThLOWD%, 74V F4 AOBEREZOFERN D, BEEROKSEE L HRTOKS R
IL, EHEB OB I, BILMOKDBEIV 04 o0 RS BCH T B2 LN TET,

5. 74V FA AORRIL, ARSBHPRSBIL BBRIAE -1, BRENERLRR LA
FUHIIRBOB LM THESL LW EHELD, il ETS 2 Z%7@§ﬁ®*bﬁﬁﬁ%
B, ThbbLILBEBCd o LERLE,
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Summary

In the present study, the isozymes and the morphological characters of leaves were investi-
gated to determine the geographical variations of mizunara oak (Quercus mongolica FiscH.
var. grosseserrata REHD. et WiLs.). For isozyme, suitable enzyme system to this study, sampling
position of leaves and sampling period were also investigated. The results are summarized
as follows.

1. Peroxidase, esterase, acid phosphatase and alkaline phosphatase in leaves of mizunara
oak were investigated with starch gel electrophoresis. From four enzyme systems, the isozyme
bands of peroxidase were observed and their isozyme patterns were polymorphic. Therefore,
it was found that the isozymes of peroxidase were suitable to the genetic studies of mizunara
oak.

2. The difference between samples for electrophoresis collected from the upper parts

(about 8 m in height) and the lower parts (about 3 m in height) of crowns of trees were
studied. It was found that no special care needed to be used in sampling position, because

the isozyme patterns of peroxidase were constant in the parts of crown.

3. The isozyme patterns of peroxidase were observed continually from the beginning of
July to the end of September. Leaves for electrophoresis should be collected this period.

4. Leaves of mizunara oak were collected from 21 stands in Hokkaido. Geographical
variations of isozymes and leaf characters were studied. Taking the consideration of variation
of isozymes and location of stands, these stands were classified into four stand groups. Stand
group I was located in the south-western peninsula, stand group II in the central part, stand
group III in the eastern part, and stand group IV in the northern part of Hokkaido.

5. The variation in isozyme patterns measured from several viewpoints was always greatest
in stand group II, and thus, on an assumption that the greatest genetic variation would be
found in the center of propagation of the species, a center of propagation of mizunara oak
in Hokkaido was presumed to be around the central part of Hokkaido or the neighborhood
of Sapporo district.

6. On the basis of comparison among stand groups of variation of isozymes, stand group
I had probably migrated to other districts by three routes. One of those routes might have
been toward Oshima peninsula as a small size population, which has been suggested by the
so-called “founder principle”. The second route might have been toward the eastern part of
Hokkaido. The migration in that case might have occurred with a large size population
involving great amount of genetic variation. The remaining route might have been from
the center toward the northern part of Hokkaido, and the genetic variation have been decreasing
gradually on the way to the north.

7. For four morphological characters of leaf — petiole length, ratio of petiole length to
leaf length, number of primary teeth, number of primary teeth per 100 mm, the variations
were compared among four stand groups. The result showed that the stand group which
had the greatest variation in each character was random among four stand groups. The
tendency in common variation of morphological characters and variations of isozymes was also
not found.

8. No morphological character in leaves might be suitable for study of distributional varia-
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tion, because the repeatabilities of these characters were low.
9. There were geographic clines in these morphological characters. It might not be
caused by the introgression, but by the latitudinal or ecological variations.



