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Tree growth and mortality for seventy-four years
in a thinning experiment of Abies sachalinensis plantation
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TEF, bRV ATIHKOEENZD S 10 oA 2K
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T, TOERTREKRIPICEANHNEBEHETH L EEZ NS,
BB, SUHEX oMM E R S HKEZEORAKMEIE, EEKX T 1haifch 1427/ 028.8L£32.9m (Fk
W40 R, 2 [BIRIKIX©31.9&£35.2m (MRln40FEAERE), 3 [BIRE{RIX©31.1&£31.8m (MRER404ELERE),
6 MIRIRX T17.4£19.308 (MRERSOFER) TH - 720 30m 2B T HKER LD & OHMERR M K<
YANIHRE L TERBOTREWETH S LEVA B,
X— 712, MRERTAFEEROAEEAL20~ (9/na

TAFH O WIRIh D FBEA B & ORI AR DR 1,600 Egﬁi—-
BT Lo CHE T4 THElix 1400 ¢ A o OEEX
I < ORI G - Bt 10195 F 00| —
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018 E) 75, MBI CHEEST -7 2]

B, MRS~ 4096 R T db NI, . . . .

MO ERIIAZX CET LW & 2RE EEERE 2[R X SEEER R 6 EIfE kX
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fi & rzEt 6 Bl o Rk O RE IR 1314.0 FIEARE L VB AROIREHE
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5, FIRkICE AHAREROE N IZDB L EHES N, FEBIC, FER, MR, BRKDSEHMRE,
6 [MIRIRX AR &, BEFHELWEER L, 6 RIBERX T, Hilt24, 26, 30, 33, 36, 40F/EE 2 ~
LHET 12 6 B ORIEAEIES N TB D, MEMBEORIC bMEAFEIES N aEEAE L, SO &
6 AKX D AF MR %25 Lic RN %,

INE TOTAERMIT, 6 [EFKXZER< 3MFEIX T 1haXi7z 0 1,350~1,450 DM A2 ICEZ T2, T
DH L, WEEKXTIEE06m (37%) DFEFEARE S - oDt L, BERXORETEAR1Z95~113m (T~ 8 %)
IS X oo TOEIIT, BICEALR, SOVHRZ S E LR FEOREERIZMRIKX &KX TR
ERICTH A, INHELTAME L THIH (m®/ha)
TErEEMALIE, Ab, HEAERM 10000
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M%%@®“Eﬁm%?tto%ﬁMEiu%mﬁiifwwﬁﬁ,M%-%E%%®%%ﬁ%%%§ﬁ
(FFtE, 1984) ITi->THREILLERE D, YR EAR L TREEERICETE L2 & /203 R
ﬁmnivohﬁnutfé,u®ﬁ%&£®%%ﬁ%§%%®%ﬁ%%ﬁﬁ%U%%%%i%%®&%
ZB. SHBROMGERELE Lz,

BRICKZHEDRH
mmENHZE’%ﬁt®$%%%ﬁék«ﬁ%ttﬁmm%u,+%ﬂﬁ®ﬁ%mﬁ%ﬁ%%%ﬁi
7o GRS WHTIA T, AT 6 Rl 21 AR BRI JEES2.3m s O B A Z 5ldk L 7o (BT,
2006), PRERTAHEA O LRI B W T, MUIKRX A P BERSZHFA L 72,

®-5 NMERXHOEEFAEROELE, HME (M) EHEE (%)
T X 2l X 3nlfEfkX  6lnlfE KX
AR ME AR ME AR MR A M
R 178 153.1 8 917 6o 888 84 1265
- 982 8451 772 9075 644 8787 420 6325
JEA o7 521 2 1.2 10 123 17 249
- 31o 2873 20 114 99 121.5 85 1245
121 1011 76 905 00 765 67 101.6
668 ©557.7 752 8962 545 7572 335 5080

%k k%

=
i
R

=
O
#

320 340 26 1.3 1564 138 202 197

I SRIEX OAR, MEO EREX Y470 0, THE 1haich OfE%RY,
SRR X O 30.1812ha, 2 EIRIEKX & 3 BIFIKX130.101ha, 6 EF{KX130.2haT
bbo Fto, ™, FEREKXKOBEEEEICH LT, ThEN0.1%, 5%KETHE
ZDH DB EERT (M4 2FRE),

F— 5T, WMEIXB|OREFEZOARL, MEEWFERERL . MEKEBRHTE, 2 RR&XD 1 ha
W12 0 20A D SEMKX D315AF T, WEHXICL D AHITEV S 505, TNTOMEXTHEIZ XS
WENTE L 7o, SMEXAASIC L RKRBI 2RO R ER IR TH - 720 T 0 9 HLERIKX D
EARHL, BIRET -7 X LD bHEEICEH > Gt 2 [IRIERIX @ x* =26.54, P <0.001, 310l
BIfRIX :© x* =6.60, P =0.0102, %}6[EIFKX : x> =391, P=0.0480), HFERTOATAICHT 2 fHHE
AERF 21, 3[E, 6EOFEKXE & CERKXT, 202 h2.6, 15.4, 20.28 X 1U'82.0% TH - 72

X — 9z, MERRX O TAEAR O S ER O S %2 7R L1c, 1998~20024 (FRERTO~T44EA) o 4
RN BB THISE (HERREPE) L 7oK

OFHNESEE (22.2em) VA (28.0 80
em) WCHARTHEEITNE L (t=—6.782, n m BRI

P<0.000), HSE@EICEINY 2 HAR 2 60 ¢ m oo !
BlEICkZbDEELZOND, BEKXD N4 S’fiﬂ‘l@;;) . -

FRTEASS AL, BRI 44, 3 7 T

FIRIEX D 5 A, 6 ERIERXO 3 AL s @ ]

HEIEh -7 G2 BIBKK : x* = g !

13.97, P<0.001, st 3 [AIREIEX : x° =9.18, 0 m— =
P=0.0024, I 6 [IfSKX @ x* =17.34, P 10 20 30 40 50
<0.00Do —7F, EEADFENEEE 9= E & (om)

(29.2cm) (3K EHEEHHI IS EEENR X-9 74FEROMEEROHEESN (ERKX)
Do -t (1=1.459, P=0.073),
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AR 7F 2001 =2 —w ¥ by ke REGAER DR R & R O MERRE < TERBIT - 2 22, JEMGA
WFER 38 : 37-46.

Summary

In a thinning experiment of Abies sachalinensis plantation started in 1948 (at the stand age
of 20 year), diameter at breast height (DBH) and tree height (for sample trees) were measured
every five years for 50 years. Four experimental plots were established; unthinned (0.1812ha),
two-times thinned (0.101ha), three-times thinned (0.101ha), and six-times thinned (0.2ha). The
stand suffered the serious wind damage by a typhoon mainly in the unthinned plot at the
stand age of 74 year. Immediately after the damage, DBH and tree height of all individuals in
the stand were measured and the damage types were recorded. Combining the previous data of
the stand development, tree growth and mortality in the stand during 74 years were analyzed.

The number of trees died for 54 years from 20 to 74 year at the stand age was highest in the
unthinned plot, and i1t decreased as the times of thinning increased. In the unthinned plot, more
than 75 percent of trees that had been alive in 1948 died for the following 54 years and the size
of those dead trees had been relatively small as compared with the survived trees. The trees with
DBH of 45 c¢cm or larger appeared only in the six-times thinned plot. The number of trees with
DBH of 40 cm or larger was also higher in the more frequently thinned plots. Thus, thinning
promoted diameter growth effectively. The stand volume growth had a peak at the stand age of
40 year and showed the gradual decrease after that.

The number of damaged trees by the typhoon in the unthinned plot was significantly higher
than the other three thinned plot. As for the damage type, more than 80 percent of the damage
trees was uprooted. The direction which the uprooted trees fell toward was between west and
north, corresponding to the strong southeasterly wind, regardless of the frequency of thinning
and DBH of the damage trees. Although the ratio of stem height to diameter and the ratio of
clear length to tree height as indices of wind resistance were higher in the unthinned plot as
compared with the other plots, wind damage occurred regardless of these two ratios within the

unthinned plot.

Keywords : dead tree, diameter growth, stand growth, tree uprooting
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fF&R-1 FHBESERE (cm) O#FE

SBR[ IHH 1948 (20) 1953 (25) 1958 (30) 1963 (35) 1968 (40) 1973 (45) 1978 (50) 1983 (55) 1988 (60) 1993 (65) 1998 (70) 2002 (74) 2002{3 )@ i%

. (EkmD 88 10.7 126 148 165 183 206 225 240 252 26.6 28.4 28.0
X ‘ : . ‘ .
HEA 1.8 5.8 7.0 9.6 10.6 13.1 14.1 16.4 18.9 20.0 22.1 29.2
FiIfkni 88 106 126 14.8 165 243 25.9 274 305 315 32.7 329
Pt 144 22.7
X
2 [ Rt 19.2 29.4
REA 10 6.9 7.0 9.6 8.7 23.3 15.9 22.8 24.9
RifkAi 8.9 119 4.7 16.6 18.3 26.7 28.8 298 32 312 35.3 355
NN PN 78 16.6 23.2
>< H,
3 TIPS s 9.7 203 319
REA 119 9.5 8.0 8.5 29.8 316
HfkAi 22.8 29.4 326 312 3.2 372 381 383
o A 21.9
X
S TRy 2.3
REA 16.7 26.7 28.5 35.1 37.6

& & EMOBERFAEE Min) ZR7,

fi&-2 s (m) OHB

PUBLHPS IH 1948 (20) 1953 (25) 1958 (30) 1963 (35 1968 (40) 1973 (45) 1978 (50) 1983 (55) 1988 (60) 1993 (65) 1998 (70) 2002 (74) 200213 )&%

eI [ 450p) 7.3 9.0 11.6 14.8 17.1 19.1 20.7 22.2 23.3 24.3 25.2 26.2 26.2
TR A 2.5 5.7 8.3 119 14.1 16.7 17.9 19.8 215 22.7 23.9 26.2
it 7.2 9.0 115 14.3 17.1 22.1 23.2 24.4 25.9 26.8 27.7 27.8
N IR #N 16.2 23.0
2IIRAERES e 18.2 24.9
FisEAR 6.4 8.3 11.8 12.6 21.3 19.4 24.4 22.6
[OBa] 7.5 9.7 12.4 15.0 17.8 22.8 24.0 25.0 26.5 27.4 27.9 28.2
. [il°#N 7.0 17.2 23.0
% [X.
3 BIERES e 7.9 185 2.6
HiBEA 9.5 9.7 10.7 12.3 26.5 26.3
[OE] 19.6 23.5 24.4 25.0 25.6 26.0 26.4 26.4
N i (PN 19.4
X
6 BRI e 19.7
AR 17.6 22.8 23.6 26.0 26.6

& E OB B TIASE WD 2R, 19484 & 19534E, 20024E (3 E K T & 0 FERl, Z=hPIAOE S thiE» S8l L
AT & DHEEMO FNE N TH 3,

H&R-3 FE - #E (M) OEEB

EER HEH 1948 (20) 1953 (25) 1958 (30) 1963 (35 1968 (40) 1973 (45) 1978 (50, 1983 (55) 1988 (60) 1993 (65 1998 (70) 2002 (74) 20025 &%
AR MR AL MR A MAEE AREG MR AR MR A MR AR MR AR MIRE A MR A BB AR MR A MR A MR
39.8 690  66.1 601 915 532 478 140.8 394 1 165.4 295 169.0 266 173.6 3. 153.1 121 101.1

(PR 723 23.6 720

SERRIK 43,974 2195 3808 3649 3317 5048 2936 2638 T77.2 1628 932.5__ 1,468 957.8 845.1 668 55T.7
A WA 3770 : 2. 5 547730 4277100 297 9.7 207 577 5.1
o 17 298 16.6 5 152.7 315 2873
T 115 917 76
RHT 4110 9075152
A
2 (Al
k%
. JEREY 3716 1o 212
sk 129 340 30 163 40 204 20 114
- 93 60.9 93 16.3 T 891 65  88.8 55 165
921 _603.4.___ 921 T55.8 703_881.7 644 878.7 545 T57.2
A
3 (AR
itk
P JE—AG
HBEA 9 109 264
ST (329 192 116 922 88 90.2 87 1003 87 115.0 87 123.1
fitkan  (3,230) 960403 580__461.1 440__451.2 4355017 4355750 4356156
fiItA 328
6 [l X 12
iz o
630
o 0758 287186 17708 3R 1777249
HFEA 50 190 140 92.9 5 38 15 18.7 85 1246

i OB ZHEF i) 2R d. A%, MO EMELENXY720, Ml 1ha¥if b OfEzrd,
6 MIRIRIX 1, MREBAOELE F T 5[], 2,2704/ha, 166m/hadBkn b e (LB /KENE T EEMHEEE, 1999) o
72, 0L E TOMME, fILMEE, MM ALEREE (1982) »551H L7,





