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Relationships between Leafing Time and Autumn Leaf Coloration Time
of Some Quercus Species
by
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1. 3L &I

Bt#k (KADOMATSU, 1997) TiX, ERILE - ILEERE - Mo SNEL £ T Y F
Z (Quercus mongolica), I X7 (Q. crispula), 2} 7 (Q. serrata), » 7 (Q. dentata)
ZDoWT, 7x/uy— (EMFEM, 2T, BROMELIECHEEL THW3,) 2
RFRFNCHRRTz, ZORR, PAEEREE - AIER L bic, FA—HE - F—ERRNORBRRH
RERDBHONI, o, EHA - HEMC bERS Do, LT, FHERNAS L OHIIER
MrEHE: O ZhTh—E0EmPTED s, bbb, HERECEL TR, REE
REMbLT, EROBEEBEMLSIZIZRE > T, B VTR, BREEDF SHIEILE
HALES AL D - 72,

—F, BHELAEIZ 1 EHONXEROKBE D RO RBEELTEY, ZOREOEVX
HERORHE L VMR I NS, ZORT, FIFEOERLLEDRHEERT L BE Y
L3, £703, FAERALFE CEOHERSALBED 205 0id, FEICREKECR
BTha,

INET, FIEOBEELAEOTHHCOWT, F—HEHC k> THARTVL 3 HEZERN
Hiznwlohdsh (DICKE and BAGLEY, 1980 ; KADOMATSU, 1997 ; K IE H, 1994;
KRIEBEL ¢t al, 1976), WHEDBRIZ DWW THEHEHRE L T 38342 (P92 - B8, 1996 ;
Kikuzawa, 1983 ; K#tiEH», 1995; SCHLARBAUM and BAGLEY, 1981),

AFHTIE, b DI|EPILRV, 5 EOBRTERA & AIRERFH & OMDOBRIZDOWT, B
LPICTHIERBHELTNS,

2B, ERRO—IMXIMERIEFERHEEIS FREES 63044004, 04304018) 2EMA L 72,

2. BHCHE

BRZERHA - ALZERHAC BRI 2 WEDOHE . HEC D Ww T3, Bk (KADOMATSU, 1997) i
HFLiBRTWBOT, BBERT,

1988 f£~1991 £ T, PEFILE (BELEHE - E/LL-FER) »o5EVTY F
TOBREY, LEERES (BF) »5 I XF50RREBEINCINEL 2, £7:, AMNOFHB
BYEENSIXFTT eaFF « 23y T7%, BRERKLU»S 2 XF+Z 2+ 5%, LORMEMRE
Apoar72PWE L, Ihs2IBEILE (BF) CHI2EHHATER L. X111, &
EROEMN E RARY, EHORE-BE, REERLVZ LD TRLL, BEMBTH L%,
Jbi& 44°21", FREE 142728 H B,

BB IZ DWW T OFHEIE, 1993 FE6 H1HE 199445 8 31 Hiz, BEFRRINCEREL 2.
HRARRIHEL bFE—T, RETTEM I RRTH 5, Eh - SENCZONREEET 2
&, BTV F 7 3EMI0~30KFK GF55KR), S X+7 3EMT~11KFR G26 KHR),
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)7 3EHMS~12RR GF2TRR), »vV 1EHMIRRTH 5, BEOEHNREE, 0

(CRBAH) ~4 (REEKT) OSBECZ7 730 L& Lk, 727 (UT, BES 2 ¢&
LTI VBIRYE, HEOREIEATHRSE Z 2R, HFESRELoLLHEET LI EHT
&%,

-1 BEE - AIERERTo L BEOE & KA

® o= E KEY i3 rE  pEfF
BAZE A3
1993 —mmmm
1994 1992 1993
®ErydTY+3 PE - BELEHX 15 2 15 4711 128753 1988
hE - BELEE/LL 30 30 30 45°22 127°327 1991
FE - BELEHR R 10 6 10 43°5¢4' 12854 1988
Ngt 55 38 55
§ X + 2 tiE RBF 11 11 1 4318’ 143°31 1989
FRER t*hE 8 8 8 3810 138730 1990
BEUR Rl 7 7 7 3523 133735 1990
NG 26 26 26
a va 7 FRR kE 12 12 12 3810 13830 1990
BER Kl -5 5 5 35723 13335 1990
WOR 10 1 11 34°15° 13145’ 1990
NG 27 28 28
ba) v 7 FRE EE 3 3 3 38°10 138°30" 1990
it 11 95 112

—7, DO TORER, 1992410 20 HE 1993 4F 10 A 22 HicEHE L 7o AER
FREITFETREE o/, 1992 FiMBEH TEH S FRT, TV )5 3EM2~30 KR (G
BFR), IXFTIEMT~IIKRET26KRK), 747 3EMS~1L2 KRG 28FKR), &
YU I1EMIKRTH S, 1993 Fi%, Hl - FFBREORREEHEO L, VTV )5
BLU~30 5% GHO5FRR) &b, BEHTEMIZEKRCET 3, &8, HAERBOMEAMS
Brrslic, UOREDIFS 1RKRBMboTWw3,

KEORTIX, KRB L -EEICESOTHELY, BELRLC LS, fB¥eo
WTHT Y7 TF % LTz, 777 013100 BRET, FRAEL TR, TV 7 1~4 134T
E-HET, 77 13FOHEBN1~25%, 77 4 3FDHENT6~100%ThH2, 7>
75 ERBELTHE L ERL, BEDHFEHN1~25%DT 27 555, FDLIEDH 76~100
D77 8ETHB, Tibb, 77 (AT, HE S V7 LET,) BHRKEVLIFEAELR
LEBEDOHENFHZ Lk, MAEISETL VLI L 2EBRT 3,

BEBERSHA L ATERROR AR S > 712D T, KENDALL ONEAHHBIGI RS- LTz, 7 —
SBRK—ET, ThThOHBRRBCADE, $hbb, 1992 FOMES > 7 L 2hld
BOBRES > 7 E OMTRIEBEREB URRTH B0, F—IHb 94 LRk 3b, —F, 1992
FEDORIET > 7 & 1993 EDHTES > 712D TiE, 7F—7 BT 1992 FEORARZKTH 2 95
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L3, 1993 EDBCBEL T, FAES > 7 oftBFRRECEDLE Tl & 5,

Bt#k (KADOMATSU, 1997) Tai~R7z & 5 iz, BHSERFHE & ATSERE EEHBR & L < I3BIRERT
WEBERMSEEL, TORBHEMEBEEL TV, 7L, KRCHZEH7 =/ 0y
— b bRAEFEMCHEESRARCED sl 0L, SEMT L BERNOFEHAL LEHHE
TIREMOBE L OBEE SRR > TV, 2T, PIEERA L AIER L OB L ED 2
VIER TR 2R D B0, REMICBIAMET L OV S v RE - BES
DOFRE LRI OAREEIZ LT, KENDALL DIEMAHBEFREEHE L. 27— 8k 10 T
H5,

oI, SVHUHELIELOBFREALD, BET L ICKRFIO KENDALL OIELL
HBERBEHBE L, COBEOT -5 b, HERRBCEIDRRZ, €TV F 7T}, 1992
EKE 2 OO T EHOBAMEIHHE S 728, 1992 EOFES > 7 L OHBESHO T — 5
1238, #hlANE55THB, 2 X7 TlE, ETHED 26 TH3, 277 Tid, FLERHHO
FERRCHERHOMRRARRLUNO 1 REEMD iz, HES > 7 FALOHBEREEDL
MROT—IBEH28 LixD, FOMII2T TH2, H¥y 7O TRR, HEARRELDZWOD
THBEMREUIRD 2o 72,

3. & #

BAEE L HEE X ORFRHZ > 7 OIENHBMR R R — 2 Rl BHEF > 7 - HES V7
ZhZhiconT, REFEROMEMHEBGRERLRL Th 3.8 > 7 FALOMHEBFRENX 0.439
T, KT 7 ATOMBREZ0.728 ChoTz, 2 bIE, 1%KETEETH S, 1992 F
DHLES > 7 & 1993 EDOBES > 7 £ OHBRENE 0.206 LE» 57228, 5 %KETEETDH
272, B D OMBAMREUS 0.349~0.446 T, 1 %KETEETH oI, 2D LS, BEF >
LHTET V7 L OHBFRRR TR RECER TS, TOERETH ok, Lizss>T,
HEDRWERRTIE, AELRELIFNIEAXD D, #i, FAIFEOEVFROMEIL, FFE
BZHBENZ B,

BEHI « BITER O VIIBREE - A1

®—2 FRPIGHE - FES > 7 MOMEAAHBREK 7 v 7 MORAAEREFREIC DLW T,
1993 FFBAZE 1993 £FATIE 1994 4EBIZE FR—3JWRLTz, 2 5y EOKET >

1992 4EATEE 0.206* 0.728** 0.444* 7 ¥ 3TES v 7 FEOHERE
RO N RERENO0.750, 0.719T, 1%k
(111) i) HTHETH?, BAET > 7 LHE

1993 £EHL3 0.446° 7 v 7 L OHEBFRBUL, 0.315~0.

(111)

P Y — 705 TH 5, 2o DHEHEREZ, ®
BRI T — 5 8 FHNZHEERTEBITKEH, LML,
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1992 SEDKIES > 7 L 1993 FEDBAES > 7 & OHHBIEE (0.315), B L1992 FDRES ~
7 & 1994 £EDBAES > 7 £ ORIOEBIREL (0.450) i3, FEHCEBE T Ao, 19934
DFAET > 7 LHES > 7 L OEBIREIZ 0.614 T, 5% KETEBEREDETH -2, £ 72,
1993 EDOALET > 7 L 1994 FDOBFES > 7 & OMBEMREIE 0.705 T, 1 % KETHELREDE
ThHolzo LTeBoT, 1993 EFLEIZ OWTIR, BLAET2EM-BHEIR{EESTS, b
B0nid, B{AET 2EM - BRI EJAE ST 2EARH 5,

ME L ORRI T > 7 ONELIHEBREEE - 4 ~6 WRLT,

®™—3 M - SRR OFIgBEE -  KMEF > 70 R—-4 =TV FI7ORRPIEAEES > 70D
={iv iclealEY g MEATFERR R A
1993 4EBERE 1993 EATE 1004 4EBERE 1993 GBI 1903 4EATIE 1994 BN
1992 44T 0.315 0.719"  0.450 1992 AT —0.167 0.250  —0.135
. .- (38) (38) (38)
1993 483K 0.614 0.750 - 8 et
1993 SEAT2E 0.705%* (55) (5)
993 ~0.192
~ 5 UKMTRR, i 1 KECHR, 1993 FFALR )
7— iz, 10,
WTFROED 5 BKRETERETE Y,
BN 7 -5,
-5 IXFSOFRRHE - -FTES > 7MD R—6 I+ 7OFRRPBAE - K(ES 7D
NEAZAEBI RS MEATHEBE R
1993 4FBI3E 1993 AT 1994 (EBENE 1993 4B 1993 SFATIE 1994 4EBEE
1992 A1 0.056 0.769**  —0.011 1992 A —0.164 o -0
. @ 2 27
1993 4EBH3R 0.246 0.469 1993 4EBA3E ~0.144 0.303
1993 AT 0.287 @7) 27)
1993 0.009
*I 5 %KRETHER, ** 1 1 %KETHER, X @7
7— ¥z, 26,

*1 5 %AETHE,
ﬁﬂ\l’iﬁ?"'*—ﬁ’ﬁo

F—LCRLZEIE, BEXTVFIRFROVTAHS L, 1992 F L 1993 EDRES > 7
FEIOABIREUZ 0.250, 1993 & 1994 FEDOFIE T » 7 EOMHBIRENZ 0.130 T, FEXMHEIR
RixED oo, iz, BIES V7 LAFET > 7 MoOMHEBFHKIZ—0.192~0.105 T, H
RS & ATIEREHA & O b AR 2R 2 o T2,

SAFT TR, 1992 £ 1993 FEDHLE T > 7 MOMHBIREIZ 0.769 T, 1 %AETEER
BB Sz (FR—5). %72, 1993 4F L 1994 FDOBRE S >~ 7 BMIOHHBIREK (0.469)
b, 5%KETCERTHIz 2L, BES Y LEAES S 7HEOMHBEREIZ—0.011 ~0.287
T, ®XAVF T LR, BRGHEBBERIRD ShikdroTs,

IFSOBET V2 LHET v 7 L ORI, —0.164~0.009 TH-o7=(F—-6), 2
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FoTH, tELERKC, BHES V7 LHET V7 L EBESHBBEGRBSED s hiho Tz,
%7z, 1993 4E & 1994 FEDBHES > 7 HIOMBIFRENIZ 0.303 T, RIULBETCRB Lo L
L, 1992 fE & 1993 FEDKIES > 7 RIOFHBIGRENS 0.439 T, 5 %A¥ETERELHBBERITED
5% (5

3. & =

1992 EORRFAIEES » 7 205 1994 FEORFRFIFEET > 7 x0T, HEIIEAFHEBIRE
ERDIER, BAES V7 LAES MCERLEOMHBREFSRE S . 202 L&D,
HLDRREZDWTIE, HEOEL->RKRIZERED 5V IIR L EORIE b HBNEWER
CHBLEVI D, 51T, 193 FELTIX, FEEI V7BV LDIZCHET > 7 bEVIE
MH57:0T, BIBHELLZRROF BA—FOKICRIAE L EIE3,T8bB,
RAFOHEDO R L AIEDRB L 3MHERMAEL THwa LEZ 5N 3,

7z, EM-EEROVHERES 7 LEHHES 7 LOBREA D £, 1992 FEOFE
Zr 7 OB E, FRES V7 LHES V7 L CERREQOHBBEGZEAED s hiz, I
Dob, FEORKREAEDERBEVIEEL T aEABDZ LFEL SN D,

L2 3T, 1992 FEDRKIZ 1993 EDF L D EhroTe—KH, 1993 FEDE L 1994 £OFIZBE
HNCED D £ D 2> o572 (KADOMATSU, 1997), Zhdd, 1992 FEDAFET > 7 & 1993 £--1994
FEOBET v 7 LOHBEBERC SR> FEROV DL bEZ 5B, L, HES
YI7HLTREELEEASASNSE Z S, MOBROAERLEACHZ, BRT S LS
Z, EZ 07/ aY—0EBHORVLERE L TETONE I . SERORNBEETS 3,

7B, Bk (KADOMATSU, 1997) TRR2 & 51z, BES > 7 LHEE & CHBEFRSED
SNEH-T0, 2REECHBLIA-ERIELT, TV F 7 TREFRENR  JEEL, S
XF T TIEE, BF, KUOEC, 277 TREE, (0, KRUDEICBEIESETL Twiz,
1993 £ & 1994 SEOFYBHE 7 > 7 OB ERE T, Ei -SRI OB E R TIHIZHE
CThotz b Wi BHROBREEMTIT T3, '

LirL, BEZ L cRRBIFEES 7 LRRBNES > 7 L OBMRERARNTH B L, WY
hOBETHLEELHEBEREIZD shkdrolz, BES V 7RLOHEBESEE CH - /-8
ﬁiX%?Tbatoﬁﬁ??7ﬁi@ﬁﬁﬁﬁﬁ?bckﬁﬁu,EX%?&:%?T&o
Tzo Tizbb, RITRR, WEORVEH/EL RRFIFHETS » 7 ALoHEMMEKRTE,
AT IDRRTEDBEHNEREL, KBSV 7RALOMEBEERTRE, I XF7LaF570K%K
DEBIBKELFELTwELEEZOhS, 2hoDZEhd, HBIZI->T, RRTLDE
EBIBHEL b DO0H S b, HHERHORRC L 3B RVERICHZ L
Bz b,

DicKE and BAGLEY (1980) %, ~ 27 abN,3F 5 (Quercus macrocarpa) DB Z{EE
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MERSAE L, EHMERLBLTLESIELTHEY, BB TREMBMERNA ORI L
HWEL T3, AFHEH (1994) 1%, FEELBcBT2 I X+ 7 1EFCOWTHAN, BEEF
K DEEELB/NT, BEEE - B2 R U, MY - BRHOELHOEIRI» D KE
WERRTWE %72, SEMOHELECOLR2IXF5LaF SO0 TOBRARERE»S,
B3 « MEDORWHED 2 VITBVHESEEI L cBB L FRE-TE D, FOMACER
T3L, BEOEERLAE - BEOFELH L OBt —FEOBHFEBH B LiZv 2 b ok (9
FBfE, 1996), Zh o LAROBREBAT 2L, BB, FROI2VIEFHICII 72/
aY—OEEEBICR B ENHETE B,

BAZERFHN & ARSI, EROXARBEMOV EDOBELRER S, Y7 ¥ 2% (Carpinus
cordata), IXF} 772X 3—FHRAENEET, BREHIE L, TG 27,
FEABMLEL, EHICEEACEEL 2w (KIKUZAWA, 1983 ; iR, 1986), ZDi=d, F
FEBVWTR, BE - AEOWHIZ, BESEL L TOXERHEM L BELBRICHZ L\
Z5,

EZAT, ARHEd (1995) i3, I X+ 7%8, hEBECEET 2 EELEM 25 ECD
WTHR, BEDBVWEBIAENEL, BOEFHRHNEVEREL TWw, £k, 2V7F
25 % >3 (Betula pendula) DEEOREOREEBLVRRCOVTRARNZ LS, HEOR
WRRBIZBERHNE L, BEORARHHIIEL, BOAFTHE IR EWIHE DS
(WANG and TIGERSTEDT, 1996), Zh 513, FEKOERL EWHHCL - EEED 5V kR
REEOBRNLEELZILNTE S, ZOBARIOESIE, AW -SER OBIRER-
AR OMER, &5 ICFRFIOMER - AAEHHOMERRICDVTS, ARz L
BVREITHD, LprLiads, FRTIMAEORVLDFLARELEL, HOERIRE
iz,

7e72, BIRD XS, BRI LA 3 L RRFORHELLE L OBFESHRTIIZVWI L
&, 7 HF 7 (Quercus rubra) CHFH S EE COHBRKERIA SN S I £ (SCHLARBAUM
and BAGLEY, 1981) 25, €TV F IR LOEDEBFHPMORRC L VST, RRITLD
FRORERHRC VERNELET 5 L FHEAN S, EHh - BB OBIZE & 4135 L OHBIRIR
THESED SR o Eb Dol bhd, KRR LOKARPHbEC L VERT 2T
H>5 LT 3,

FYAYFFRESTN  HEELAE « YRV — c FA—ARY, $XFTiRIEE &
- PAE - S - BEREX - BT R - BIORT & —HMOEEYE, I7 7 i3db¥EE - M - mE -
AMOBHTE» SBREE LT, » ¥ 7iddtigE - &M - mE « Sl - BT - 9 - hE
(BB KRE) -7 R) — LTS (KB, 1989), T4bb, ZhoF IEOKEIHE
i3, BRDOWATEEL T2, FHHESEL DA w L OrOEREMICE, BETSE
BRI, SFXERERMHERING (B, 1988), H#tRALEVTY 7 TH, HEY
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ERHPOH VIR ELDBREERROTRENEL D 5 (ATHEIZ, 1989 BHIE», 1993), %
72, REEDIXFSREVTVFSNERL D> TWA(E@E,, 1984), Licdio>T, &
BRO7 /0P —0FRODIZIE, REFRBECRETEILDLIZINTWE LEHAITE 3,

5. 5bhH VI

hEEEYTYF I, g AMNES XF T, ZMEIFF -2 7ERHRELT, B
BERRHA X ATEERE & BRI DL THTNTz, F 7L L LT, BIEER L AIRERIICHEE
CBIEMESH D, FIENEVLIZCHESRL, £, ZOo#b0iiz, Lirl, BERNORR
I L BREERE L AL E OB R RN L 2 3, BBEENMEL -T2, — K, BILEHO 7
= /v Y —RFL i HBEBERSRD &5 NI, BEERBENI X555, AERENIXFIL
AFS5THole IDEIRX, RRTLDEXEBPLRWEENHI Lo ol

LdL, 77807/ 0v—i3, BENRE EURRER, EEHOREL EDIEH,I,
HREBOGLELDD, BHTHL LHETE 2, i, FROBEYPMIX, BECRSNAT
W3, FIEDT7 2/ uY—KOWT XV IFELH 2T, RBCO2BENLET
HBEZLIFWVIETHRY,

L 3

27, FRXDEZ o T L RIFBCBLIHTETE o7, ZERE XH HEEL
HEERLE T, 37, ARETIBREEZTTEY, JHEXLE o7, LEERFELH
#2 EtHEERELCOLSELEBLETES, X5, MHORBZIWAITESL
EBTHREB o, TAMKY HBZAMEL, THREAEY ARBEXREL, LUHAFE
FE Bt PERIEAEXRE T OFEEL A B =L B OE BLEL F
HEMEL, THERIAERE B OAEEL, tEKERE B EEL, dEERE
KB SBTeRLIVESBLETET, £, WHRETCHEL, JEFELREZHEIL
BERY HH BELCEHOBERL 7. MBERFNEHHEEK MEOBEERES
I UHABERBR OMEREERMEADERICIE, HHOERLRAECETAE S ZHH 2R
Teo ZTRHERRL T .88, PR IXBERW:, THRAKRY E&ETEL, X
RKA%® HUB_WEhcb@ElBL ETFxT,
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Summary

This paper describes the relationships between leafing time and autumn leaf coloration time of some
Quercus species collected from northeastern China, eastern Hokkaido, and Honshu. The seedlings from
the acorns of Q. mongolica, Q. crispula, Q. serrata, and Q. dentata were grown in a nursery located in
northern Hokkaido. The surveys of leafing and autumn leaf coloration were carried out from the autumn
of 1992 to the spring of 1994. Leafing and autumn leaf coloration were ranked according to their
qualitative and semi-quantitative progression, respectively, resulting in 5 ranks for leafing and 9 ranks for
autumn leaf coloration, and KENDALL'’s rank correlation coefficients among these ranks were calculated.
The coefficients of correlation between leafing ranks and autumn leaf coloration ranks for each family
(seedlings from acorns of the same seed tree) were statistically significant and positive. This finding
means that the earlier leafing family tend to change leaf color earlier in the autumn. This tendency was
also found in the relationships between the mean leafing ranks and the mean autumn leaf coloration ranks
of families within same species and same provenance. Thus, the earlier leafing provenance tended to
change leaf color earlier in the autumn, and the earlier leafing species tended to change leaf color earlier
in the autumn. However, the coefficients of correlation between leafing ranks and autumn leaf coloration
ranks for each family within the same species were not significant. The significance of correlations
between the ranks of the same phenology varied among species. There were some species in which annual
variations in phenology for each family were not large, and the fluctuations in autumn leaf coloration of
each family tended to be particularly small.



