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Takashi Kunisaki,*'! Manabu Shirahata,' Sawako Matsuki' (2022) Thinning Effects on Changes in Crown Length and the
Increment in Diameter at Breast Height of Japanese Cedar Trees in Overcrowded Mature Plantations. J Jpn For Soc 104: 223-228
The effects of moderate low thinning of around 30% in number ratio on changes in crown length for seven years and DBH growth for four
years were investigated in overcrowded mature plantations of Sugi (Cryptomeria japonica D. Don). Mean crown length increased with time
in the thinned stands. In the thinned stands, mean height increment was approximately 0.2 m/year, while the rising rate of crown base was
nearly 0.0 m/year. Mean DBH increment in the thinned stands was significantly higher than that in the unthinned stand. As for the
relationship between initial DBH and DBH increment, the greater the initial DBH, the greater the difference in the increment between the
thinned stands and the unthinned stand. There are cases in which the rise of crown base in overcrowded mature stand can be stopped even by
moderate low thinning. However, thinning effect on DBH growth would decrease, as the trees which are comparatively suppressed among

inter-tree competition.

Key words: crown length, DBH increment, overcrowded mature plantation, thinning
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1. AEWMERAESE

AL, ATRFRFHEHEES 7 4 =V FY L v
AHEBEWE Y v & —WIREE M (39°47'N, 141°10°E) T
HbHo MAEMD D SH05~1.0km N 7226 E (B
210m) DXEBIHEE (2002~2015 4E) 12 XL, 4EF
YRR 9.7 BE, BEA X 0iRE80.1, AEFIFEKE 1,278 mm
Thbo WEEBEIIMA0em THY, RAEMIZDEH I
MY T %, TR LB B 3 AR (AR 2 PR3
ERIRE LCoOREN) THY (F-1), FH—MHIEHNOH
&R CEFEENE 9~12 1) Ricdh 5. B 200 m
A

MIHAK 1 (FK23 T A% 0.942 ha) 1F, 2 T UL AR 3£ K BE H
(1983) 1230 &, #ififk 1 Th 5. Hih 67 4F (2012 4F)
W MR A S, MRS 68 4E 12 0.093 ha O [ & 3R b
ZRE L. MR 68, 72, TSAEDMEKIELIC, 4k
ROMEEEEZ A F— VEREFEERIZED 0.1 cm HALT,
M & B R A Vertex ITTIZ & U 0.1 m HALTHISE L 72,
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B RIE 38% TH > 72o T 72, Ml 4AL4E L Y HIITHE S
NBEESHIC LY, Ml 4L BB 2SR o #H s
2D S REH 1L 858 A/ha TH - 72 (BBHI S 1990) 6
ZDL XOMMEH ENEILEIZENFN189%, 054 T
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ZHE L7z FERBIEAC X 2RO B L RERDEK
25, B 21281 2 4R 73 45 0 R T O AR EE X
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P HEOHLE HiE L CEE - KPICEE# 2 2 LAA TS
AR ZMAEEICFHLEY, FHEZ 0.01 cm B THi A
Mo 7ze LMFRICE K A SN DRI X D MR KRR
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B EBE (LR (2okEd BEm L,
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D5, 6FEHID HBEIREI R > 725 TH S,

2. T— 2B
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-2, BRSBTS 2 B R8N 3 2 B o Fitk oA F-4. AEBOTHWEHEREERZIOEEH, MHEWEEE
D% 5 L e WV AR o G AL S
w5 0% 2.5% 50% 975% R HH e il
Ak 1 0.56 0.75 0.91 1.06 1.00 IR (k) -0.18 0.06 —2.80%*
Ak 2 057 0.78 0.95 111 1.00 HE (k) 0.01 0.00 6.40%#
YR & oz (HkA 1) -0.20 0.11 -1.90
Y & oz (M 2) -0.26 0.10 — 2,64
#-3. BE, ATREZINEERE T HHIBIRE T TV O SCHAE (AR 1) 0.01 0.00 396+
DAL ZCHAEM (A 2) 0.01 0.00 4354+
T *p<0.05; **p<0.01; ***p<0.001 TH %, WHRIEHOZLTHY,
oy BB — - SFEAROMEEEEO TN 2 RS, T2, YR & OEIBEKRO
ik 95% 15 1 X 1) R YR E DR, RHARIGIFEAOMS L 0%ERT,
e 0.23 [ 021, 026] 1.00
MEHL v 0.00 [-0.03, 0.03] 1.00 .
X tEs 0.18 [ 013, 023] 1.00 +
MRHZ e ~0.03 [-0.06. —001] 1.00 .
¥ os |
£ o
MR 1, 2 OFHEEERREE I, REKOZN X ﬂl'&" 06 |
DA EICE Do 72 (Holm # THiIE L 72 Welch @ ¢ #UE, 5
04
WwWINd p<0.001) s —H T, MM 1 & REME 2 035 ;rWJ[':
e 7 S = - e = I ° °® INIE:
o s 1 PR R B D T A TR IR0 S L o 72 (Weleh £ o, | : Iy
D tHE, p=014), el % + B 2
VAROYHEEERERE Y IDEER, WEREERE, 0 L0 ; ; ; ,
20 30 40 50 60 70

o, TS O HAEH % SIER L 3 5 3558000 of
R FA RS, YF OiEwk), E=TH2IEHE
EEOME (BuEHk), KEEH (REKROBEE & 07%)
BWITHhOEETH-72 (U p<0.01, X & HIEH
p<0.001). BUFHEMRZE LT 2 L (K-2), BE0&EEE
20 cm fHE TOFHME AR ER IR TH F ) =
Vb0, WMEREERIK X VI E R & ok

DO HMEHEERERDOEDIKRE L kol

MRAL 2&0, MHICBI2MEEEEHE B
Ot & g & OISR IEOME (&A1 o
BHE r=0.74, B2 OB E 0 =086, IR 1 O
Wk 1 r=0.86, M2 OBEE r=085; wFhd p<
0.001) 2572 BTz,

WHEH 5 4 EBROWRICBT 5 8GO EEE & B
L OBICHEEZEOBEHED SR (-3 o8
#T, ;EE%{S;M;E% 2<0.001) 0 —J5, EARDEIF & D7EIZ
WTFNOMEHRTHHE TR 72 GEaiar, F'EW/:*)F
1:p=0.16, A2 :p=063),

Iv. £ %=

1. EfRICLIBEROZEIL

RAGVEHEDO—2TH 5 KL (& 2010
1EAR 2018) 1, AWFEOMMEI ], 2 TEDS 4 44%
AT TRAL (M-1), BAGVEOYEDRD LNz,
T 72, BOUERBMILIAE CHEE SN/ EAD 0.09 (K
W - EHE 2014) &) SHEE X D BEICE 2D (3R-2),
50% K A%0.91, 0.95 & (¥-2), LEARBIEORMED 9
FNZARY - 2 BE R Z EK L7z £ ORE, PIE
R 7HEMTL7, 15m¥mML7Z (M-1)o TOXHITAK
MFFE I, AREER 38, 28% D% FREHETD, #%
RO FIIBE R G S L7z e vy Fifl e m L7z 2
LWl b
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WEEE (cm)
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HIREMED S 4 E8% 2T,

KK - i (2013) (ZRIFRNOMES 43, 46 £ DA F
W ALK 2 I L, AREER 545, 60.2% 0 iR IE 1K
X & AR 329, 40.5% DEGEEMKNX 2% @E L, 3~4 41
ORI 2 MK & R L 720 2 ORR, W%”
& b MR & MARIX & O [ TR R B IE A EAE
DoNLhol. T, —HOWG (46 4) TIIEE
J5 % & IR RS B D LR DA AL B AT ) DS HEA 72 DT
L, 5 (434F) TIXMERICE VB EREEIEKT L
720 TH Do M EA) DAL 46 FEAEMIFIZDONT,
MR REAE A 5 FHEE L 7 A i B AR 1X T 9.1%, 59
JEKXT103%TH Y, ZHIIHSEREEHMKORS %
BERIRRIZE L7IRIBISE Ly (IR 2013) 0 %72, ABeR
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60.2 % @ 5 BE AR X C & % O MR I 134% Tdh
0, @EOIEHEA 5% (B 2013 FHS 2018) k3
HEAADZ L, KITFRICBT 2 MEMKD 14.6, 14.9% £ Y
Behoize 2F Y, 46 FEMFIIHBHENRTHY, KK
405, 602% DT HEZMHTE Y, M L'y
PHEATZEEZ OGN Do —T7, A3 EAMG O I,

R IX T 10.3% & 46 4EAEM G OB X IV DD,
R HRIX T 15.5%, GREEHIEIX T 18.3% & #% DAL HEfH
5% A THEPMHEINZ, 2F D, SWMEBHS
thinning shock (Harrington and Reukema 1983 ; . 7k - JII
B 2010 ; IEARS 2013) 25| L, BEKERLT
SHEEZEZLND,

ISR L, RFZEOMEATIE, Mkl 2%
SFA L7272, thinning shock % MihC & 72 22 o 72wl HEME
135%% b 00, BEEEEREL 0.2 m/AETE TR L 720
F7, EETHEO LAHER, 3IZ00m/FETHD, it
NI EAEE Uo7 (H-1, £-3)o AFHICZE
U B M SEE R D AR e HEBE IR IR D AR BREE & BEAQSE L &
ENTWD (A - 2HI 1983). MItkAk1, 21281 51
BB 2 15 1.8 m TOMPHR = T A% I
13, 15% TH -7z (WIS 2015). 25 Ofiild Muraoka
etal. (2001) OEFNVTHRET DL, MR 13, 16%12
YT D, AFHTIE, MR 5%DLUFI2% 20504 T
OB F 72T ETHETFHRINTVEZEHS (HE
Ak - I 2010), AEEE 30% i O W 7 T @R TBbE
SR O IR EEAT 15% MR ISR S, RO 123D
BEFIESEL I ENTE LML SIND, TR TIEME
TN LAY &2 T4EMEIRESEL N2 IOV T, #H
541, 484F X U HI T A % BEE & 858, 676 A/ha (12 H
5 1990) F TiEA S, MxEEEE 19, 17% 2L LiZE D7z,
WREOMERBERENIES- Lz FHENL, LAL, #ED
IR & 2 e E D2 ED X 5 IHEH L TABIZED
HRICE S OOV TIIERETE L o7

2. BEEERRICXHT I2HEEXBEEORZE

o H TS EER R 2 KT 506, $9WE
S EEOFPAIERE LW &, BX OB EL
TWHRWHIEIERT 2081 H 5 KM 1987) . HIEWE
HEAEORPHIE, BEMA L T25~59cm, [MHEMK2 T23~
59 cm, FEMRT 22~56 cm & IFITHEL o7z (K-2), £
LC, WE20 4 EH O P EEER L, k2
DOFER L ) WAL, 2 ORI TEEISHW—)7T,
AT 1 OFIARFR 1 & ik 2 O BR k2 O THEZ I
RO OLNTDoTze TOT LD 5D @D & E
WRICG 272 BIEIREL BV EZ L LN L, KIZ, H1E
REFEATI, FEEERE L RN (AT
2013~2017 4, HiE Akl 2009~2013 47) & filse Fi (14
RARTIET, BOEATIIRES) 278 %-TBY, Th
LAMEEERERISEEL TV AR H 5. MO
IO WTUE, W CETH SRR (2009~2013 4F
10.5~11.0 £, 2013~2017 4 : 10.6~11.6 ), A Z D
8% (2009~2013 4F : 84.9~94.4, 2013~2017 4 : 86.5~
91.9), EREKE (2009~2013 4F : 1,030~1,643 mm, 2013~

2017 4 : 1,094~1,643 mm) 13V IR IR > TH
57, [REMHOEND IS EER RIS 2 BT R E
e shbg, T2, WEFEOEVIZOVT, K
WFZECIEFN & RIS X 2 AR OFHIICHEZED RO 5
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