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Table 1 Dimension and age of the sample trees and height of the
measurements on the stem at the beginning

& % Species
ThHIY E /¥
Pinus Chamaecyparis
densiflora obtusa
P1 P2 Ch
15 B Age yr 9 9 11
16 % Height m 3.29 3.50 2.60
¥ % B % DBH cm 6.5 6.3 4.8
=Ly ~. Height of
LI - measurements
wEEozy uctution nstem o 55 0.26 0.23
g KRR Core wood temperature 44 0.45 _

in stem m
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Table 2 Number of available daily data for studying diurnal
fluctuations in stem diameter (days)

B  f Species
TAhA=Y E / *

Yor  Month Ea%zs de’;g’};;gm Chamaccyparis
P1 P2 Ch
1977 May 31 31 29 29
Jun. 30 30 30 30
Jul. 31 31 25 31
Aug. 31 31 29 31
Sep. 30 21 15 21
Oct. 31 31 24 31
Nov. 30 29 29 29
Dec. 31 30 30 30
1978 Jan. 31 25 26 27
Feb. 28 26 27 26
Mar. 31 26 26 26
Apr. 30 19 17 23
May 31 12 19 24
Jun. 30 — 26 26
Jul. 31 — 25 25
Aug. 31 — 30 30

Ll Total 488 342 407 439
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Fig. 1 Diurnal stem diameter fluctuations on clear days in the summer
(upper) and the winter (lower)
DIA FLUCTUATION or DF: diameter fluctuations in Pinus
densiflora (P1, solid lines; P2, dotted lines) and Chamaecyparis
obtusa (Ch, broken lines) trees.
R: photosynthetically active horizontal radiation flux density, g
cal cm™2 min~!.
TEMP: air temperature at a 0.5 m height (A, solid lines), stem
wood temperature of P2 tree (W, dotted lines), and soil
temperature at a 0.4m depth (S, broken lines).
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Fig. 2 Seasonal stem diameter fluctuations for the period May, 1977 to August, 1978.
R: photosynthetically active horizontal radiation flux density (white bars), g cal cm™
day™!
T: daily maximum (Tmax, solid lines) and minimum air temperature (Tmin, solid lines)
at a 1.5 m height, °C.
P: precipitation (black bars), mm day~'.
S: soil moisture content at 0.1 m (crosses), 0.3 m (white circles), and 0.5 m (black circles)
depths, % dry weight basis; field capacity 64 %, permanent wilting percentage 33.5 %.
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Fig. 3A

Diurnal shrinkage in stem diameter in relationships to horizontal radiation
flux density in Pinus densiflora trees for each month
P1 tree: black circles, P2 tree: white circles.
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Fig. 3B Diurnal shrinkage in stem diameter in relationships to horizontal radiation
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Diurnal expansion in relationships to preceding diurnal shrinkage in stem
diameter of Pinus densiflora trees for each month

P1 tree: black circles, P2 tree: white circles. Dotted lines represent the
relation, shrinkage = expansion.



;M

EXPANSION

DIURNAL

T T r. T T Tee !j T T T > T T T -
o,* ® ¢
400l MAY . o ol JUN . 4 i JUL .:v‘;l AUG 'f’—#
© L L3 % e . ‘ i
200+ ” e e - R S .
e % . . o8
- 1977 Tl ¢ SRR AU S :
0 i 1 1 LA 1 1 1 1 ) 1 1 |
T T % T T T T T L T T T
SEP o 0oCT NOV DEC 1977
400} %) |§I ¢ | | DEC 1 i
- .q.". ‘ — * - - -
~ “ [} .co’ "‘”
- 3 R s
0 1 1 L 1 i 1 G 1 1 1 1 L
T T T T T T T T T T
JAN 1978 FEB MAR APR
400} = - . 4
L n L L °
.l..' 7
200+ L L L .. 4
- ‘." ... ..'.
Bsi. PRy " < - .
0 mn.\ 1 1 L!ql L 1 ﬁl 1 1 | ] 1
T T T T T T T 1 T T T T
MAY JUN JUL AUG 197
400+ - w | AUG 1978
: .o . °
- 2 - ?o.f‘ = «l'.t = ..“ -
? - ..“ “
200} :. - . - o -t —
. * e
. .
o - - - .
S 1 1 R 1 1 RN ) ] T ] !
0 200 0 200 0 200 0 200 400

DIURNAL SHRINKAGE M

H—4B bE/FHEBHRCBI2BREROBNEE: HEER

Fig. 4B Diurnal expansion in relationships to preceding diurnal shrinkage in stem
diameter of a Chamaecyparis obtusa tree for each month

159



160

<, MEOMGEAMCE LD, M—4A, BZL®T,

BAREESZEZ220VT, HHHABCBI 2BEOBAESKEDOETY, Zhich{EHAZ
TORAKIZE->TRLCEEs LS Lt ThIE, BEE-AFREL 2, BEEZIK-4A,
Bogfbic7ray bahsZticks, R, BHUBEADOEKEETO L ILICX
ZHUEE> BERES, DAL o0& KkBET LI LAORKZLZEETOHEE<
HERE®BZZEbh b,

K—4 A, BCaBELZ»IED SR IEHITT, BIME<BEFEEDEZHVIE L,
FLLUBEAEERCI2BREROEMNCE2bDTHS I, BBR—20 L5727 YEM
AT, LECBEBLEET 2 L E250%, REBROBRIBAONE, BRCZDOITHLTH
2%, AIGEE>BERRED—Ricks 2605,

HMADER L BELGOBRERTT 2 BB LT, BREREZBRENICIENIEHR
2zrik, EELEbh3, LROL ) CBEREEDAOBERCL - THEETSDT, &£
B 2EHH2XAT2IL8BBEE R, SHROFEE L TR, 7k 2 IEMEDKMRE

#300
£200
(8]

100
o
x 9

o

o
o O O O

SHRINKAGE A

[lJ;__l__¢l . Ch

JAN FEB MAR 1978

HM—5 HEEORGINE

Fig. 5 Stem diameter shrinkage in the early morning caused by frost
SHRINKAGE: diameter shrinkage (black bars) in Pinus densiflora (P1, P2) and
Chamaecyparis obtusa (Ch) trees.
R: photosynthetically active horizontal radiation flux density (white bars)
TEMP: daily maximum (upper solid line) and minimum air temperature (lower solid
line) at a 0.5 m height; daily maximum (upper edge) and minimum stem wood
temperature (lower edge of black part) of P2 tree.
PRECIP: Precipitation (black bars) mm day'.



161

WBARLZEHRIEFITL T 2w, BBEEKRICH L IO BELHILBET 2L 4%< 4
INEZHND,

3) BOEAIME

LOFEVHIER, FHOREBEIRECZ 28K, H—1 (T) wldlizk > n—Nx
BEZROED, WOOIBEBIMEOB I LhdY, *DEEREMOIERL I KE 0
HBOYHD, H—5DL5BAIEX1B~3 B0, L w1HE2AIZ, Xiash
2o BBPHERBROBRERESMEVCHIZBIDRT L, BROFRICEAShiEd 5Tz,

BBV EBETL SNSNTAERIC L 2 L459, BB Z 2 881, KETHED 2
L5250, — 5 CRIBUTORDLHH, 2 THEAMIEASN:ADRESE (G E
0.5m) i, —4.0°C~—9.0CicEL 7z, BB, ZOLEDT7H~Y P 2HEAD®RB.LALE
B (Ot £0.45m) i3, —1.0°C~—1.7CTH o7z [HEEIZBEMIMEVIZE, WHUBZLWwEW
bhan?, ZITRZEI LRI E 5L TR o, BERIMOA s AZ, £/ *
BRART ATV ENTHRL, £ 7H7YTRP 1REAKE P 2RERDHIFIcE
o7z,

@) REEHNFEKX, BMLIER

PEDORI:E S cBOKRSIZ, B, O V22 LIt 2B L2 LT, SFHAA T
ECREESRAES L UR/MECET 222 Lo, ARICE LD LEM—60L 1Tk
%,

INETIE, VOILIRBBIIOVWTLONONBRICE 2 L, i, REKXKIZ5H80
BRHLH, BENL > L OBRT 205, IMETL20RBTELSIFDHOIEBEL,
CZTHERIAUHIMOD 8 FRIROBIC, BREROBAMIZ 5 B~ 8Bz, B/ MEIZ 138 ~16851C
Aoz,

LRERDEDALZFHL SRTHEOAEINE L, BKE, B/MED S SN 5 EEH
CEYH D, MROHBBERIZL 5XRTEMSD L, 19TTE6BP8HOFID L 3 ic, BA
EPRAMEDO B Z BRI E b 2B DR TV, 19775 H, 7H, 108, 1978478, 8
ARBKE, BMEDASNIRANE L E>TWBEDIR, BRBEL, BEROBELORE
BHREL>TwledrELOND,

vV 8 b h (=
FRETO D o0, VTFAHOERFCIR, AR P CIZ3EHCLbLWRALDZ, ¥5 >

2y PORITEDLS > THERLLY, ZRhTORHBE» 5Tz, ZOERFRZMELREED
RELTFIRETH 55, A CRUIBOHAIZ B I RS2, S s ko cEbns,



162

MAY JUN JUuL AUG NOV

wn
m
o
O
@]
—

o

=]
"

R
H g
[{e)
~J
~3
L I !
(@] o
> N

ERE
&EE
EBEE
===
SRS
SES
SEE

(9‘10
1
T 0
6 B 6 18 6 18 6 18 6 18 6 18 6 18 6 18
>
Z  JAN FEB  MAR APR MAY JUN JUL  AUG 1978
uw o - o - T
) N W
WRLLS v mr v v H \ 1 P1
[FY]
« g L.LTL.LY_.J,H_J,A.Lﬁ,,,‘.].,‘;h
ol 1 J {p2
OMA?,J.LATJTJT_.JTJ.T 7 :
10;‘1’——7‘—7‘1’—7—5’1-7—r—v ‘—Lﬂ—v—v‘i‘ﬁ—r—v 7
0 ‘L—r—v——’
6 18 6 18 6 18 6 18 6 18 6 18 6 18 6 18
TIME OF DAY

M—6 HEEOH®RAK - H/IMEHBRZIO A JHEE
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diameter for each month
FREQUENCY: time at the maximum (black bars) and the minimum stem diameter (white
bars) of Pinus densiflora (P1, P2) and Chamaecyparis obtusa (Ch) trees except on rainy
days. Hatched bars represent each time on rainy days.
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Summary

Diurnal fluctuations in the stem diameter of the two Pinus densiflora trees and the one
Chamaecyparis obtusa tree were recorded with an electric strain gauge dendrograph for
a 16-month period May, 1977 to August, 1978. The maximum stem diameter was found
at a time from 5 am. to 8 a.m. and the minimum one from 1 p.m. to 4 p.m. in each day
usually. The diurnal fluctuations in stem diameter were remarkable on clear days in the
growing season. In the early morning of the winter, a shrinkage of stem diameter
occurred frequently when the minimum air temperature fell below —4°C. An increase in
stem diameter probably caused by cambial growth was observed from late April or early
May to mid October or early November. In Pinus densiflora trees, a gradual decrease in
stem diameter continued throughout the winter.



