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ERLEBOBIEARR OB « R & BEMMOBERR, LU
ho ICBIRY IRRER  AMEE 73 @ 409~418,

1991  HELEM OB DOWT,

1984 522 5 1990 S22 CROBKREER, 8 & UHEL BFEOFH Y — v 2l &

B L b MR ERDOFE & Rk DREI,

7TEMT 10 B2 5 20 HHMEEOFREEHTR

B iz, FER L UEEREE SEMFEN L 25, HERICEL T&fEe b 10
HEREQOERES 2R LY, BERHCEL CRBHMEBEDEREE L » 4 5N7R
WIBENE P 5Tz, TN OBRRREHS & UHEREOE I L2 BEEA S L, D0
ANELYEH2HOD, BEREZ—ELLBEQEFIMRI N Tz, ¥z, BREE
DFIEREM T 2 RAMEE L, BREREOFRIFHSENE T, FEL
Th 6 —ED IR IEARERE £ HET 2 BTN EEDRIHEETH > /2. FERREOD
Ribiz, BHEL bEFELITL Tk, HROMIE LIRERIIZ R XET 3 EER
b LDl s, PREROFHRHICEL ¢, RAMBRE CIRESIERD, BIAME
BTREEL T oEXRFG E CORBMBRE SNz, FEREREORIERICEL TR,

BRAMBECRRRRIEY, BAMBECRERMRESN, wIhoiErd, FHE
DRI 3 PIFIR 5 CUEORE A L Bk EL, FEDRHIC I HRMIBRL Tz,

Komrivama, Akira: Relationships between stem-diameter growth periods and leaf
growth periods of deciduous broadleaved tree species with reference to environ-

mental factors J.Jpn.For.Soc. 73 : 409~418,1991

Seasonal growth patterns of

19 deciduous broadleaved tree species were studied from 1984 through 1990. With
“the timings of diameter growths, each tree species had 10~20 day annual fluctuations
over seven years. With the timings of leaf-flushes, there were 10 day annual fluctua-
tions over three years. The annual variations of the timings of leaf-falls were only a
few days in most species. Both in the stem diameters and leaf growths, the sequences
of growth initiations or cessations of these species were kept in fairly constant orders.
As for the relationships between stem-diameter growth and leaf growth, a clear
difference was observed with the wood types. The ring-porous species, such as Quercus
species, had earlier initiations of stem-diameter growths in a season, and the initia-
tions preceded the leaf-flushes. On the contrary, the diffuse-porous species, such as
Acer species, had later initiations in stem-diameter growths, and the leaf-flushes
preceded the initiations of diameter growths. From results of an analysis of variance,
the initiations of diameter growths of ring-porous species were related to minimum
temperatures, and that of diffuse-porous species to the periods between leaf-flushes
and initiations of diameter growths. The cessations of diameter growths of ring-
porous species were related to maximum temperatures, and that of diffuse-porous
species to day-lengths. The leaf-flushes were related to the cumulative days of > 5°C
mean temperatures and the precipitations. The leaf-falls were related to day-lengths.

I. & UL & I

BAROEREDOZRH Y — v 2HBIcHfirz T
EoT, BEEORERE L EFBBO—EEHE s Iz
FTHIEMTEBLEZOND  INETR, ELDT
Y RFuoXA—%(BE,1957; LIMING, 1957 ; REINEKE,

1932 2 &) 2FAL T, BAROBOIEKEEDERE

% —> (BOoRMANN and KozrLowski, 1962 ; FRITTS,

1958, 1959 ; GREEN, 1969; KozLowskl and
PETERSEN, 1962 ; —&E 5, 198772 ¥), B X U %
NIWCEE(E T 2 B ER (DAUBENMIRE, 1949 ; FRASER,
1956 ; B, 1958 Fullis, 1985, 1986 7% &) H3HF5E

~ RO —H%E 100 IR ARFEAZS & 05 38 5 BAMFESHHIMRETRERL,

B KEFEEE Fac. of Agric, Gifu Univ., Gifu 501-11
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INTET, E/z, BROKEOKREDEH (¥ — >
KHRLT, W 2»rOBBEORENREGNTEL
(KIKUZAWA, 1978 ; KozLowsKI and CLAUSEN, 1966 ;
Fuily, 1978 5 FBE - iR, 1976 2 &), L L, £ D
BREOKEDEH 5 — v 2EHMEbIz> TEHEL
T, BOERKRE L E - BEOKERFERICH N
EFNZIEL A X B SRR, -

HISR CUNRILS, 1987) TEE 51X, EELEROD
BIEAREOEH Y — v BBEMo Y2 F v 2R
QHEEL, DB REDRSERD ST 2 —5
DORETED Z L BRI, 72, BELERTYH,
RIMBEL CRESMHSEBELEEL R IHE
ﬁk,ﬁﬂﬁﬁﬁ&@ﬁ%ﬁ%ﬁﬁ<%ﬁ§%ﬁ?ﬁ
ERIEET LI ERIEE L2,

I B IRALER D RAREMIC AT 5 EEE LR 1978
WZDWT, BOBRRRGERES 7 M, FURHcE
DREEE 2 3ERBI Lz, AW TE, BOEX
FEOREORE L REOEHI OWT, EREHO
REE  TEROMEESG, BLUZhs 2XET5 &
EZZoNZBEERICOWTEERIT,

. #ExEeFE

1983 ££ 7 Bz 100X 100 m* DERE D FHER 2, FHE
B AT ABEHR (B 1,000 m) DR ZELERMIC SR
B, MEERESom M EDIIKRIZEE 578 4/ha
T, 6 OfgEEEARHE 23.65 m?/ha, BEHE
BEBETH o720 SRXFT, YYEIY, A5V H
IF, 7V, ¥YFF, 9IUISAYIInr (FELB
F-1 228, bR« FH, 197912 X 3) OREEE R
B, BEEBR 7S ED 23.5m, BRERIZY
F /%D 86.8cm TH oz, RIBOEBMB LTI &
B, ZOMTIEH N FEEORRENTH o7 VMR
i, 1989),

FEMOETFHRIEIZ 6.2~7.4C, FBEAERX
1,872~ 2,932 mm TH o 7. mm KRR & BESED £
OREREDOEHZEE, HIICE LD TH-1TRL
7eo WENOETY, &  RESREX4A»57H
THECEREL, SALE»5 9 LAE TERPYR
E—7%RL, ZOBTELL. &5 RERBL D
W, FiZ& 2T 3~5°CRIBDENPEL Tz, BK
BOAFCREC L 2EPEZCH NI, 6 d
Ao TEFEETCOBRNEAL 8 ARa» s 9 ATH
ETCOHENC L S CHEDOEKREASNB T, EE
D5 A I 2 I HERRBOKER S W2 &, 7TATA

J. Jpn. For. Soc. 73(6)91
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Seasonal changes of maximum-minimum tempera-
tures (A) and 10 day precipitation (B) in study
period

A, BE~RESE: B, @AHlkEAE,

A, Maximum-minimum temperatures; B, 10 day precipita-
tion.

0,1984 ; ®,1985 ; (0,1986 ; W, 1987 ; ~, 1988 ; A,1989 ; =*,
1990.

w5 8 B Ak END R ERLR S0 s i,
2B, RBCHET 57— T T, FEHP S 7 km
BEN KRBT ABGHFORIER (BEKERWE,
1984~1990) izFED\>7z,

BERLTH o 7o D% 19 BT 192 KDIIART(E-1),
BETHBENESLbDE2E L L THERCEA
72, 1983465 Bz, Th o DBOMEHRAIZT Y Fa
A—2% (LIMING, 1957) 2FEEF L1z BTV R X —
IWEETBHDEFE-ST, 198443 A 29 Hb 58K
HREEOWE (FE 0.1mm) 2BHA L7, E4E, 3H
TaE»S 11 AhaETl~ 2B/ BETCHZEL, 1990
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F-1. TYRuX-YEEROBELEMOYAFy 7HED/T X~ H
Species of sample trees and values of simple logistic parameters

o FrRaX—yEEEK BifiaY2Fy 7RO/ T XA —FE
B i) Number of Values of simple logistic parameters
Species Symbols
dendrometers 1984 1985 1986 1987 1988 1989 1990
ryEyE* F1 3 Snax  35.45 12.14 26.57 39.58 43.38 39.85 44.74

a 0.055 0.052 0.056  0.058 0.052 0.050 0.047
a 4.9 4.6 5.4 5.8 4.0 4.2 4.6
7 YU* Cer 26 Smex  504.64  521.77 522.55 487.89 544.33 418.04 434.36
A 0.044 0.040 0.040 0.043  0.044 0.042  0.042
: a 4.4 4.1 4.6 4.7 4.3 4.0 4.9
SRFT* Qm 36 Snex  557.15  631.13  320.30 559.24 541.34 487.57 645.92
A 0.047  0.043 0.032 0.044  9.044  0.045 0.048
a 4.8 4.4 3.8 5.4 4.2 5.0 5.7
ato* Qs 5 Srax  164.83  80.62 148.32 205.72 182.46 140.06 345.45
A 0.042 0.039 0.037  0.044  0.042 0.041  0.043
a 4.4 4.1 4.5 5.5 4.2 4.4 5.1

NYFY* Kp 8 Snax 25.45  49.05 21.20 29.38  24.60  24.77 21.82
A 0.046 0.052 0.044- 0.044 0.047 0.043  0.045

a 4.0 4.3 3.9 4.4 3.5 4.1 4.4

FNG* Pam 1 Sax 7.99 5.80 5.51 6.86 5.27 6.98 7.72
0.042 0.038 0.040 0.039  0.043 0.044  0.040

3.3 2.7 3.5 3.8 3.2 4.0 4.1

AV =N Uj . 3 Snax 41.04 55.65 34.77  31.75 - 27.40  22.29 25.69
: 0.055 0.042 0.051 0.048 0.061 0.049  0.051

5.4 3.9 5.5 5.0 4.8 4.3 5.2

Favy¥rs >  Pap 1 Snax 13.02 14.49 14.46 9.99  11.04 9.87 16.77
A 0.056 0.053 0.051 0.049  0.057  0.057  0.052

a 5.9 5.5 5.9 6.0 5.6 6.3 6.6

V7 IA¥s5 Pg 8 Snax  31.51  48.50  45.21 '53.95  57.21  43.03  30.68
A 0.053 0.056 0.054 0.061  0.062 0.058 0.050

a 5.6 5.7 6.3 7.0 6.1 6.1 6.0

FAvzva/sF Mt 2 Shax 9.25 12.29 15.35 15.03  13.50 14.59 15.34
A 0.041 0.044 0.045 0.048  0.053 0.053  0.054

a 4.6 4.8 5.7 5.6 5.3 5.8 6.5

YerIyv "~ Ps 8 Snax  86.64  76.80  89.66  92.18  81.16 109.53  60.16
A 0.060 0.064 0.059 0.058  0.066 0.063  0.060

a 6.4 6.4 7.0 6.6 6.3 6.5 7.0

YT H N Bp 4 Snax  44.84  44.23 61.74  51.22  33.57  39.88 45.18

A 0.050 0.055 0.052 0.057  0.068 0.060 0.060
a 4.6 5.1 5.8 6.5 6.1 6.0 6.5
A At 1 Sinex 3.06 4.26 1.41 4.17 4.45 4.13 4.10
A 0.057 0.064 0.047  0.066 0.069 0.067  0.061
a 6.2 6.9 5.4 7.8 6.8 7.1 7.9
wEF Mo 12 Snax  129.16  160.94  51.18 107.33 130.90 132.53  129.51

A 0.066 0.063 0.048 0.061  0.072 0.078 0.073
a 7.1 6.7 5.9 7.7 7.4 8.8 9.0
Ceo 8 Snax 28.33  23.3¢  46.79 - 31.80 36.3¢  28.93 37.82
A 0.048 0.047 0.057  0.051  0.051 0.048 0.049
a 5.0 5.2 6.7 6.1 5.1 5.5 6.1
v/ % Tj 19 Snax  162.34  179.19  119.15 154.25 193.69 173.10 230.64
‘ A 0.068 0.065 0.044 0.063  0.071 0.069 0.077
a 7.3 6.6 5.5 8.1 7.6 8.0 9.7

11
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#-1. D2% (Continued)
T T —— B Y AF v 7 WROST A — S E
e W5 Number of Values of simple logistic parameters
Species Symbols d
endrometers 1984 1985 1986 1987 1988 1989 1990
FIEIY Ap 21 Smax  48.75 94.91 59.19 65.55 49.75 51.88 50.29
A 0.057 0.055 0.055 0.059 0.065 0.065 0.068
a 5.2 5.7 6.4 6.8 6.2 7.2 7.9
A5 ¥HhTT Am 24 Smax  151.84  143.61 112.61 157.05 117.29 108:06 160.18
0.057 0.059 0.048 0.058 0.069 0.059 0.071
6.2 5.6 5.9 7.1 6.9 6.7 8.7
TAA Bg 2 Smex  17.14  18.25  21.96  14.41 19.12 18.72  17.18

A 0.056 0.061  0.059  0.057  0.079  0.066 0.074
a 6.2 6.4 6.7 6.7 8.0 7.6 9.3

* BRIALMEE, BT EE,

* Ring-porous spp., Others : Diffuse-porous spp.

24 1 Fl, Fraxinus lanuginosa KOIDZ. ; Cer,Castanea crenata S. et Z. ; Qm, Quercus mongolica TURCZ. var. grosseserrata REHD.
and WILS. ; Qs, Quercus servata THUNB. ; Kp, Kalopanax pictus (THUNB.) NAKAI ; Pam, Phellodendron amurense RUPR. ; Uj,
Ulmus davidiana PLANCH. var. japonica NAKAI ; Pap, Prunus apetala FR. et SAV. ; Pg, Prunus grayana MAXIM. ; Mt, Malus
Ischonoskii SCHNEID. ; Ps, Populus sieboldii MIQ. ; Bp, Betula platyphylla SUKAT. var. japonica HARA ; At, Aesculus turbinata
BL. ; Mo, Magnolia obovata THUNB. ; Cco, Cornus controversa HEMSL. ; Tj, Tilia japonica SIMK. ; Ap, Acer palmatum THUNB.

subsp. matsumurae XOIDZ. ; Am, Acer mono MAXIM. ; Bg, Betula grossa S. et Z.

FEUHEPRT T3 2 TR I8EORE 217>
726
BE BT 2 EHOEAKEERE S, §iE (NRW
5, 1987) OFHEIZ Lich> TR L, FRNENRDE
B3 EAREORHE L RILOREREL 2, £
FMOFEREIEEA L LT, FERt 2 &EE
DOHERSHHREE S: 2 b L ®lz, BT 1985 &£
BT R 19BED St BRICEMo Y X5 v 7 il
ROSEIFICEE TS 2 & 2R LIS, 1984 £EH 5 1990
FERBELHETLZOHEARBEFTH o7,
oo X Fy 7 RRRORTE L 5N B,
S¢= Smax/(1+e**) (1)
(1)3RD Smax iE Se O LIREZRTHRE, A FEE
DERBDOBE 2R THERE, ¢« BEIEHTH 2.8
KR DB 6 LRI 613, 2h 2 (2),
(3IRTHE2ONB, 12721, ¢ & ¢ BEERBLIK
L0ZEEEZ 2RETH2 (FIHRESR),
h=—1/MDIn{(1+e%—c)/ce®} (2)
b=—1/DIn{(1—¢c")/c’ e} (3)
1988 sE» & 1990 £ HAM I, HEEOHED %
BEIZELEBEHEIC L > THNT, 275, {4
DI IR REELFORE L AL, BEND
50 % LA EDEZEHBAZE L -BE S %, £ DOEAOBIER
BBl Lic, 7z, BENO 50 %BLLEDOES, ik
TEPEELUIEEEEEL L,

m #H &E #& R

1. BOREAREDREEALEDERIZADNZE
REE)

F-LWCER - BEHS o (DRNOFHEK

Smexs, A, BLUT aDEERL, ZNS5DEELR
(2), (3)EDWTHAERORIE L RIEDRHD%
WE LTz,
CE-2 A, 19BEOBIEAKREOBBRNICSS
Nz T EROEREE 2R LTz, IEABRD G
PERANCHET 2 &, WIhoBETY 7E-T10
Ha o 20 AREEOEEBTRD 5N,

M ANETRLIy 745 %, 7Y, X7 7,
aFs, NUFY, FNY, NV VOBRAMERD
7R (RIALMEE RS T, 1984 FTiFIZIET
NTORTEDS 1985 F£ & D L RBOBIRREZ R L /2,
1985 4E» & 1987 F£i2 I C, Z DBIREAIC K& %
EEZA SN o7, UL, 1988 FEiid % DRE
B EEEL b WHMBEES 2D, 20K
1989 4 7 & 1990 £ 12 2> 1 TiF, FHPBHRL I FEL
Bo Tz, 2N ORAMBETE, EEOBREER
DFRIFEADIERSS, BB TEIEF—E R Tw
5XKCHZD,

H-2A REBAETRLZI XA, ¥YF /%, ATT
B PEILM 12 BETY, 1984 £ & 1988 £ THILAHE
L, 206 OFEREFZRIMEE L ZIZRC
R ER LIz, L L, ARSI S 2 BE TR,
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Year Year
®-2. HMEOEREFICHET 2 HEREE

Annual fluctuations of initiations (A) and cessations (B) of diameter

growths of each tree species
A, BIIAREEE ; B, (RILREA,

A, Annual fluctuations of initiations; B, Annual fluctuations of cessations.
A, THEE O, MOBRAMBE &, Z=TR M, AN FR %, NTEL G, 1D

B,

A, Fagaceae; O, Ring-porous spp.; A, Aceraceae; M, Betulaceae; ¥, Rosaceae; ®,

Diffuse-porous spp.

ZOEFHEIZ LT, W RALET2HEHD

5Nz, i

BRI L OEAREOHBIERE, 4AFTa»2
6 AT TEL T, BAMEETIE, 58
HAF COHBN RO EREREOBBBER L
TWwiz, ZREHL T, BILMEEORBEIZ WS
nHEL, 5 HLAE»S 6 AR A sz, BFLT
BREOHTIR, FavY¥rI, YUIAVFrI, &
AU IYu s ¥ T3 BREOFERE SR
B, SXA, YF/FD21E, BLUVPeEI Y
LA ¥ AT OH TR 2 BREOBEIE, -
725

X-2 B iz, 19 BEDBIEKERE O R IERFEED 7 £/
DEREB 2R Ulze ERINCHE T 3 £, EREE
OFRIERFACEL TS, 10 H» 5 20 HEOEE21F
BTN TOBETED Sz,

EIIARE ORI Z OB CRER T
K&, 8ALA»S 10 HTAE TORREWERIC
bleoTELC T, BIMBED > B2V, a4 7,
3 XF507FRI3EEE, BT 10 B DB VEIC
EREEMSKIE LTz LU, FNFREZALSID
BILA A BT, 1 ZIZETLA R & IR I HRERA B

BRI IERRRE 2 RIE L, BB OIERERED
RIEEERIZ, 8 Ahar s 9 AL TORMIcS S
Nize SNBSDHTYIHYNEIZADHN/ FF
20, YREIVEAIYAITOL TR 2 HE
7z BN REWRIEFER R L. Fa v oV 2,
AAvIYus k0 2f@2TE, IAFTE»S 10
A LA g TORBRRBRIEREA 2R U 72, BBROME
KEKEDBIGR L T 2 c o2l o2& OEER
AELH, EAREOKIEREOBEDIEFIZE K
REREFL ORI, £z, ELIXTHEIT
Aotz k51, REMOGERRBERENTIEARERE
RIS T 2 /e N A6 NIz,

2. RELEEMRHIZZOSNIERED

M-3A 1w, 3EMcAHS NI 19 HEOHERHD
FEREHER LT, FWHINCHERER BT 5 &,
E LI 1988 £EIC BHEERFHAASE B AS, TR T O
BT A 5N Tz, 1989 £ & 1990 £E D BRZERF A % L
BT e, SEREE HIIZIZRECH» 1990 £ T L RA
Binole, 3EMTAZ &, HERCEEEED 10
HEREDLEE2 5 - /2 "
OFW, BEILOMEOREEAZ L, Fhik4
ATHa»5 6 Aha g COEBICAELC Tz, BN
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B TR, V=V OBERENTNOETH RS,
/2, 1990 FwaF7, SXF+7, NUFUp5HH
AL T, MOBRFLMEER 5 B TaLED

v > B
ct o
3 z
Fl
Pam

'zf::) Cecr

3 L Mo = F

= Ps,Kp oo
> Qs,Qm +2
3 T.Bg 2

S Pap,Uj B2l

e Ap,%m ©

— At,Cco -~

L Be
:—- Pg 5
TF Mt s
o [
< —
1988 1989 1990 1988 1989 1990
Year Year
M-3. #EEOEORRCHET 5 FERESE)

Annual fluctuations of leaf-flushes (A) and leaf-

falls (B) of each tree species

A, HE; B, BE,

A, Leaf-flushes; B, Leaf-falls.

Species symbols see Table 1. Legend see Fig. 2.

sTxAFES FI
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HERi R W EEE L T, ZhieiL T,
HMERBORER LV EWERSRDO 61, £t t
vIvu/FE, VIIAVI T, YIAYNDENR
4ATA»S 5 AMERPFITTH oz, Ele, KA
¥, YRFIy, YF/FREYORER, 5AT4a
256 BEEEHITTHo7, ZDX I, BED
BB LTy, £ BEEDIEFESIZIZ—EIHR
Jeu Tz,

M-3Biz, 344 A e N 19 BEOEERD
EWEE R U722, T T ORETEDEERETS 10 A
mTAEO 15 BEEEOHMICESR L Tz, 3EMT
ey 3 &, 1989 SEQEERN b ic B ER S
R ehies, FOEREHOREEAMEEDES
WEMnolz,

3. BB EHE & EEREOEEER

-4 12, BSREOBOEXBRHE L ZEHHOR
ok, BELR SERIEDWTRLE, BXEECH
TAREHR L BIERAOBRIC DWW T A5 &, RIENEE
WHRTT AR L, ZOMOBEFRERTAERCS
Pz, WTFNOETHRAM 7THETE, BOEXR
BREBENHER 1 4 BRI Tk, B

---------- A
N Cero—Qgx———""9, O—fxT———"% 4 [ v Y
I RF T Am ox———0, Ox—=——%4 OR—T—- %4
a7* Qs Opmp————0, Ox—T %4 Oam—T——%a
RUE T Kp ox——0 _ _4 Ox———"% 4 Ox———®._a
Fong Pamo—z——0. .4 OAT——%.a O—Qx——9% a
=Lt Ui ox——0 _.a e S ORTTTT® __a
+ 3wy 5 Pap K0 A o, P a—
773X s5 PG o _, AT 4 ACTTTT T 4
FAITIn/EMt . 8. A AT 4 AT a4
et 7 Ps X% __a [ e Y B9 _a
T H N Bp Lo—®_ .4 PO _, L0 __ .,
A At Oor——®_ 4 AT A AT 4
A /X Mo R——"9% _a L 4 A2 _ a
XX Cco pAO———®_ 4 AT 4 ATTTT® _,
“F 7% Tj ASTTT% .a AT A AT 4
reEiy Ap  AQ—® ___Aa AT 4 AOT—® 4
4 FXHIT Am AQ——®_ _ 4 AT A ARTTTTO _ 4
IR Bg aAlT—® _.a AL 4 ATTTT® A

MAMI JASOND MAMIJASODN MAMITASODN
1988 1989 1990
Month in each year
M-4. EHEOHOEARRRIE & EBoREHREOBEK

Relationships between growth periods of stem diameter and leaf growth periods

of each tree species

O——@ Period, Initiations to cessations of diameter growths; &------ A Period, leaf-flushes

to leaf-falls.
Species symbols see Table 1. * Ring-porous.



H#EE 73(6)91
BOHRT, FaudHFrs, ¥yvFroy, 5F/F0

IBETR, ERERREOBIEIE & BRI T
DBEDE Do TH, D 9B TIREESIEARRE
DOBFEEW 7 HEPARETL Tz,

JERBRE ORIERE & BREEHOEGR 2422 &, &
BB LUERDEBEVICH D 5T, ERREDKEE
HAMEBWHEITL Tz, L L, BEREEDRES
SEEZEZPHOR S KEBHTEXR v N, B
AMEBO Y, S X77, 2a+5Q7 R SHET
X, BAREORKIEER» &%= 2 S e
LR TER o T2,

4, BOREXEROMIEE R, S LURECES
DEHAERET D LEALNIBREER
BEW BT BREDOHS L RERFEICNET 255
EROEE b Lol (AERRWS, 1984~1990), &
B - RIERE, BkE, BXUHECHIET % HREE
ik, ZhZ RO £ 72 i3 R IERAOET 10 H
HOFHEER ., BESWEOEH I THRES
v, 2hs5°CUlEicEL: BOEMEEETRL
7zo MEBRHKE L-0, HERICFEHIKEN5°CEiB
2T O RREDEEE 7 3R E TB LA

BThH2,

BREOMK & RIEREA 2R 2 XEMERE, ROF
JETHRH LU, &3, RN 78R, 874 288D
Bz, 1984 55 1990 £ BT 2 EREFORIE %
—REBIC & - THN:, BELERIREEDRE,
BHE, BAER FIIRIEL TRERBRG Z KL T
BEVIRED S LT, SELD S L CHEREDS
B oNEWEREZXHEROE#HE L, &5,
INSDEMD S B, EIZL 3 EREOEEEINNE
WD, BRIMCEEERE L,

EROEEREOEE SR, BHLBBCET 3 EER
DOER, TEREEREWE, 7Y Fox—5 0flER
BB & 512 1~ 2B TIT o 7228, ZOHMFE
b3 2 XEROEENEIR, &S - RIEJETE1°C,HE
BEEBTH25°CEE) L +50°C(FkH), HET+0.15h
(FH) &£ £0.20 h(FKHER) , Be/kE T 40 mm, HETHRH
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#£-2. FEROERECHET 2 08 THER
Results of analysis of variance of annual fluctuations of each environmental factor
JER R LA BERBRRIE FRZE B
Diameter growth Diameter growth
initiations cessations Leaf-flushes Leaf-falls

17| b W) &) B WL R WL B B
Factors Rp Dp Rp Dp Rp Dp Rp Dp
REXE 3.25* 2.27* 0.39 3.19%* 0.60 1.82 3.46 48.1**
Maximum temperatures (51 %) (67 %) (53 %) (76 %)
BRIERIR 1.29 3.84** 0.85 3.77** 6.23** 0.29 1.91 16.6**
Minimum temperatures (51%) - . (37 %) (75 %) (38 %)
RIBERZE 6.16%* 2.64* 2.63* 5.20%* . 0.50 0.65 0.50 2.94
Range of temperatures (71 %) (50 %) (67 %) (53 %)
HESEOC5C) 3.17* 1.99 0.62 2.72* 4.80* 1.81 20.4**  496.0**
Cumulative temperatures (55 %) (45 %) (83 %)
BEBHE(>5C) 16.5** 13.8** 0.78 6.69** 0.11 0.43 9.07** 22.5**
Cumulative days (35 %) (100 %) (100 %)
Rk 5.51** 2.69* 2.42% 24.5%* 3.51 1.96 3.75* 7.40%*
Precipitations (71 %) (89 %)
H ERRER 13.7** 6.67%* 5.20%* 14.2** 2.73 7.33** 0.66 1.55
Durations of sunshine (29 %) (57 %) (75 %)
HE 3.29** 3.09** 0.12 0.89 10.8** 7.69** 0.50 2.99
Day lengths (45 %) (69 %) (95 %) (94 %)
FAZE~E IR O B — 1.39 — - — — — —
Periods between LF and DI (89 %)

S EEE v 1 %EEE,

Rp, Ring-porous ; Dp, Diffuse-porous ; LF, Leaf-flushes ; DI, Initiations of diameter growths, fEIMPOEFIX, F, FK 10
A% ) KBRS LA/ TET 2EOHENICA > B ESEO% 2R T (AXBH).

* Significant at 5% level ; ** Significant at 1% level.

Notes : Figure in parentheses is percentages of observed samples included within the range of natural increases/decreases of
each factor value per 10 days in spring/autumn. Larger percentage indicates good predictability.
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