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SRERHBIE MR 1 3B (MR ), &5 2 ERH (HEMRX) ET B TFETH12, M DR
AR EZLVWITRRIHY, §1RBRXOFSLT BRRL 2o fEo T, HRERRIRNLIIZIXE
i s T ft®

1 HERH D TA oeeeeee ] £ X 0.101ha
IB woeeeeeee XX 0.101 ha
5 2 B D IIB oo MEMR[X 0.202 ha

Z 0%, 1965 EFKIZRE 5 MOMMK (1952, 1954, 1958, 1961, 1964 ) T 2,270 4 /ha, 166
m*/ha & {5k U 7= —RihEErk S & BINERE L 7o
5 3 KERHD | TA «oeeeees HE3%X 0.2ha
1968 12 IA, IB, A XIZHfR&EZEITL, ZOBITEHENE FH—112LHT &) BERFETH
HILE-TW3, - T, IA I3 2 MK, B3 1 EEKX, 1B \FEERRX, A E 6 [IERX &
MRz & 129 5,

BE ORAE

SRS, AAEAROSEIIAY X T—EES 2L, IO E& 1.3m I +E &Y TS
LA L & R U 7o

B RO £ 72 3 R0 BRI AT - 720 FXERFOD 1948 H1HEV T, 1951 ., 1953 #, 1958
4, 1963 %, 1968 4, 1978 I EMIMIE %17 - 720 11B MERI{KIXIL 1973 FERVLI75 EIZEHE 21T
Twh,

(i) MaEsE A DRIE

1973 % TIRHEIO A E, ZOBEMAFEO 2 FEERRTNEL, ZOFHiE ENFEHLALT
mmBALTEDL 2

1948, 1951, 1958, 1968, 1973 (% 1 mm WAL THFRL 720

1963 13 2 mm B TR L 720

1953 Fld—HROWPENM % 5 mm A THERRL 2o

1975, 1978 fEIFEAASR CHIEL, lmm B TR 72,

(ii)  HEORE

1048, 1951, 1953 %13 0.1 m HALCAEHIE, 1958, 1963 HFIFMMHEED &M (2 em &%)
12 ¥AS, 0.5m BALTTHE L 72, 11B MHRX &5 R12, 1975 #12 158 A& R SR L Tl
U7, %&b, 1975 12 1B X & IB [X & O#fii &0, Bk, FHA, HHADIK RBILT %
s & L 7,

Zlnl, A, ElERR 2RV CHE L 72
(iii) #TFimollE

1048, 1951, 1953 134k LD F Ak Fie L, KD 7a—40 b0k 2 & HE L, ¥
Vil & & - TRMENE L 720 1975412, 1B MERIEIX & 1 RIC 158 RO SR AT L oo W BAALIE
WTFNOEES 0.1m TH 5,

EROMY) £ EHHE
BRIk k910, CORBRMIC L TAR S M TV AL, W H7 D OF MR UHERAIO
KA, TS, MBCEOMIETH 5. SEREOBAROMEFISIRPA TR EN TR A, 1958 4
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DI I3 2HEE L, EEZ 2endGfy L THRtZ RO T & -

A, FARTOHART EIHE, MIEHEL, ThEaElicz ey, 51228 REREL
T7ay bH=YDOHEEE L 7=,

(i) HEphiRORE

Bt SRS 2 8 12, REEBISHE T AMEOMEM P VETH 3, LHrL, HEOWEH
TThhTWuBWEEYL H 5D T TOHETHE L Thi,

1975 £F ( #hih 48 ) 1Z1IB [X & IB X #%{EiHr & 1) £ 5 W - BT R O Yert 2 Fvy, 3 #oots
BB L ARV OBEIGER 2 ER L 2. £, SO ORHEE L, FHAERIMGNEZHT
FOTFHE L 20 BV Z#IENE b B~y OffEsshi iz & GEAT 5 (R, 1976) 7> "—v X%
Hwr=,

34k H=39.6733 (0.0368) %"
gk H=33.8435 (0.0459) **1¢
%8k H=26.9661 (0.0566) """
t o EbEK
FHIUZHIGT AEARIE, F PERITAROE KO KINERE (D ) 2 XX THEE L 72,
D=1.03d+0.24
d | ENER
VL CRMESHED I YME R 2 HEE L, SO AR DY T, i/ 2 FETHEBRONT X — 5 —
HEE L 720 AW 22t ko
D?
(aD+b)?
NDAAT Y FRTHY, K7

H =

®—1 Wi (H=rpopr 18
DINT A — 5 — i %

Table 1. Parameters of the
. (m)
height —curve 15F
AN
a b
Stand age
H 10

20 0.2524 1. 2949
23 0.2274 1.4114
25 0. 2264 1.3773 st
30 0. 2266 1.0177
35 0.2139 0.8732
40 0.1930  0.9138 s 0 " 5 o
45 0.1881 0. 8428 DBH
o 0 080 -1 Bt AR 20 F (1048 %) I
50 0.1817 0. 8856 Fig.1. Height curve Observed values at twenty

vears old ( 1948)
@ BE[H|{%[X Unthinned plot
2 M{%IX Two—times thinned plot
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N5 A — DRI E— 1L LAY Th B, HEShINTA—y—&RMLT, HilE2k
G LT h S 1048 FENFEMFE L S TH— 112U L7 T R IR R A &
ECEBLTWAEERHNAS

mmmM*WE&ﬁh&#qtl%&l%&1%&1w&1W8$mmﬁ§§—1mnax_y_é
FIFI L CHAZ & IHEE L o

(i) MBI

EAMKIZ BT 3 b vy OMBGERIE, s (1943) O F IR A MR | AT bR T Y
B. 72T, MRGESIE P & AT AR AR e TS 2 D S

Fyy = 0.61 — 0. 0055H + 5. 48¢ """
¥ 7= P PERS BRI IR B FEBX

Fp = 0.5 — 0.0008D + 0. 421e ~*'*
T fEoT, 1048, 1951, 1953 IR AAME & 117 0.1 m BALOBSIES, BOFIER—10
B £ D, 0.1 m WAL M SR Ui, BAEEREANE & AR L 5w ks
AU TR TR DT AT A sk 2, L E, ISR G & T s, BRIEARTRO 5
ZLHTE S,

V:=-%'(FH+-FD y + G+ B

CORIZEY, LT 47 5 HAMERAL THEER RN L 2.

(iii ) IIB MEMRIX O MERA DL

M—zuLthxau,HB%w&wummﬁﬁm%M$M§MﬁLTwémﬁmauawﬁ
REAE A NS MOE 3 & OULEERRR & % > T B, FREA 5 TIB KaxHDHE, WH2IZHETT O OMREAL
&Fmﬁﬁ<.ﬁﬁ%%ﬁ£5:&ﬁhﬁéo-ﬁ,ﬁ*&ﬁmg%u,ﬁ%mkgéammgmw%
AN TH B &, 1953 LR DB RO AN E L R, FRigA (SARFITNo.327) THAHZ
LAt 2T, WRRALH IS M AR S 1 ERAb L CHLD £ &7, RERO W
P OMTRE B, &b, HiRAEIL ZBAOERIS 0.1812ha TH S

L), BOARMALIZE D £ &0 6 Nk &Ik, FR OHERS 1213 2 ARG O kD S ) i 2 1Y
L Tt & ik B

REABDOBE
}MMiw%ﬁﬂﬁAM,w&%uUHKIBR,mAM%ﬂ%u%ﬁLTwéﬂW&W%u,ww
mwmmmkﬂmﬁﬁu%,Hmmm%m%,w@mmmuﬂ$ﬂw&$%%,ﬂmw&#w%
IBH@&&N&%%%,Mﬁm&%%%f%n,mAM@$ﬁW&$M%,MMM&%%%&wf
ﬂ%$&ﬁkih”,#QUmﬁmw&ﬁ%ﬁéﬂtn%m&%mﬁﬁ%mubﬁém&*iM43m
LWLz, &d, A [Wlfk AEGFENTEY, BRADHHT

Foreet
(s prot

8 L)

2 e . 101%s)
% (0.\0‘"”' o1

.

e w*m [[2

P

s

(0. 2ha) ::’ \0_202““ %

KEN TR Deciduvus hardwond stasd
X—2 AABRIXACHLX
Fig. 2. Location of the experimental plots
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fif, TPHOEZ, FHEmER—212FLHTL
HL7E,

i

AERAER

(i) HROMREER & 3¢

(AR £ g

KEAIE 1968 . TS L1, Z2h & B
PEESIBIXOA 5 £ 197351, 310

FEHRO 178 HFAGHNEN T WS, fE-T, M
M4 AL, OB XIS 1968 - LAF%, 10 3
MLTCLA2HEREZHNTE 2 VDT, 1968 EL)
i 5 ERIB IR R B b, MR, &
UNFERE 2 B L T & — 312, —77, 104K
ML b LbDEE—412LD L7,
PERDFRZE 2 5, MEOFHE, HLUZ0
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20 Age (yrs) 40 Age (yrs)

1948 1968
%
IH Unthinned plot
30
201
10
30} 1A Two—tmes thinned plot

-3

R PR R 0 A B o A

Frequency distributions of tree number in
diameter at breast height(D.B.H.)in each plot
B IERE AR 2 Kb T,

Slashed bar : Thinned trees

F—2 BlBRIXIZ BT 3R O —Fi %

Table 2.  Outline of the plots
Age 20 30 10 50
VoK A £ Tree density (number /ha) 4/ha 3,990 3,808 2,953 2,174
OB M 1K | ' 29 i fMean diameter at breast height (cm) 8.7 12.3 16.5 20.6
Unthinned plot | ¥ #f &5 Mean tree height (m) 6.5 11.5 17.1 20.7
Fraks s Mean clear length (m) 1.9 6.4 — —_—
2] it Stand volume (m*/ha)  130.370 364. 917 648. 630 838. 085
Before After Before After
thinning thinning thinning thinning
| K & 4% Tree density (number/ha) 4/ha 4,198 2,465 2,416 2,208 1,030 921
TA 2 e~
. - £ WL f£Mean diameter at breast height (cm) 8.9 9.7 14.7 18.3 21.2 26.7
Two—times i B
thinned plot REB SR Mean tree height (m) 7.5 7.9 12. 4 17.7 18.8 22.8
VEEgkE e Mean clear length (m) 1.9 1.9 5.4 = e —_
t it Stand volume (m*/ha) 139.930 95.960  314.040  606.297 372.911  603. 406
Before  After
thinning thinning
| Vi K A 2 Tree density (number ‘ha) 4/ha 4,119 3,980 3,119 1, 366 1,228
IB 1| ~ '
. V- £ i {£Mean diameter at breast height (cm) 8.8 12.6 16.5 19.8 24.4
One—time ) B
thinned plot R SR ] Mean tree height (m) 1.2 11.5 17.1 18.5 20,1
YEIbE Kb Mean clear length (m) 1.8 5.9 _— — s
2] fit Stand volume (m'/ha)  128.752 384.515  690.871 428.149 666. 584
Before  After
thinning thinning
o | A AR Tree density (number/ha) 4 /ha — —_— 960 630 580
A g ¥ X i
. - £3 00 1£ Mean diameter at breast height (cm) = = 22.9 23.8 29.6
Six—times ) B
thinned plot RSN ) Mean tree height (m) E— _ 19.6 19.9 23.5
Vetgbs s Mean clear length (m) R —_— e — e
2] fit Stand volume (m* ‘ha) — _ 403.520 287.305  461.130
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Table 3. Stem volume increment in each plot for each successive five—year

(i) MARTP%EER (m/ha - F)

Mean annual volume increments ( m®/ha.year)

R R 4

HoB K "
Age ( yrs)

Plot 1~20 21~25 26~30 31~35 36—40 41~45 46~50
e (R IX Unthinned plot 6.519 17.829 29.081 27.975 28.768 25.719 12.172
2 [l fRIX Two—times thinned plot 6.997 16.176 27.440 27.354  31.097 _—
1 [l %X One—time thinned plot 6.438  21.263 29.889 29.333  31.939 —
(ii) MEEM (n'/ha - F)

Gross increments ( m®/ha.year)
; [ ik
A BROIX Age(yrs)

Plot 1~20 21~25 26~30 31~35 36—40 41~45 46—~50
R X Unthinned plot 130.370 89.154 147.815 151.159 164.265 145.161 130.690
2 [ R Two—times thinned plot |139.931  80.882 140.832 142.940 159.049 ——— ———
1 [l HIRIX One—time thinned plot 128.752 106.317 152.812 158.574 176.148 ——— ———
(iii) #iEER (m'/ha - F)

Net increment ( m®/ha.year)
i §a (LN pas
ol BRI Age(vrsv)

Plot ’ 1~20 21~25 26~30 31~35 36~40 41~45 46~50
R IX Unthinned plot 130.370  89.144 145.403 139.873 143.840 128.594 60.861
(A& R ( Mortalities) (0.01)  ( 2.412) (11.286) (20.425) (16.567) (69.829)
2 [ HEIX Two—times thinned plot |139.931 80.882 137.198 136.772 155.485 _—
(FlFLAL) ( Mortalities) ( 3.634) ( 6.168) ( 3.564)

1 IR f%IX One—time thinned plot 128.752 106.317 149.446 146.663 159.693 ———r ——

(Rt k) ( Mortalities ) ( 3.366) (11.911) (16.455)

(iv) H#UUFELL (m'/ha )

Total yield ( m*/ha)
KB X o 4
WOBROIX Age(yrs)

Plot 1~20 1~25 1~30 1~35 1~40 1-~45 1-~50
e ) (% IX Unthinned plot 130.370 219.514 364.917 504.790 648.630 777.224 838.085
2 [ % IX Two—times thinned plot 139.931 220.813 358.811 494.783 650. 268 880. 763

(B FARGR AT Total thinned volume (43.970) (43.970) (43.970) (43.970) (277. 356)
1 [m] X One—time thinned plot |128.752 235.069 384.515 531.178 690.871 929. 306
(P AARCR ) Total thinned volume (262.722)
6 [m]ffxIX Six—times thinned plot 569. 520 743. 345
(BRI Total thinned volume (282.215)

s 6 [MIIARE, FAits 20 20 5 40 DML 166 m* /ha DRHK AT DAL
% Thinned volume, 166 m®/ha was obtained from twenty to forty years of age

on six—times thinned plot.
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FE—EEvbhTwd (B, 1961). ZhEEIET 5 I2ZSRIOREMBO L 512, BMEIZbHZS
RERFI A LE S A%, £— 3 DFBINFERE A 5, FRikb 50 4 TIRERIKIX % 100 &+ 4, IB 1 [HIEHEX
T 110, IA 2 [n]fMXIX T 105, FEEX 6 MIMMKIX T84 &4V, 100 ZHIZ#+ 15 BN & £ 3,
ZO &I, HINHERLIRKEEIC 22D 5, RIE—EORMANTHR T 2402 3,

772U, Il 10 FER OAE R AL (AR > SRR 2RV 0 ) IIRSHRARA S5 L 72 BRI KIX
TERTLHDTWS, 5%, &5 IZBEEHT L, RIKEK & BERIKX & OMBILFERE L IEREA TN T
W<hrELhzwn, Lal, MYy OBREDEHERN S 60 AR ¢ 5 VW ThIE, HBINEERIZIEIE
—EEHLED, LWITLETH B,

(00) PRI A B it

M—412id, MEOMEPEZ &1, 20%OMAERMEZ LY LA, ZOMIZEERIKX & 2 MK
Kaxtlbs T, 204 H L0 FEIZET A EZ MRS TR, Z20% 20 FRIK V10 ERMOFY
MEERRZFM L 200 TH S, Thitkd e, MEICAKEZHMUEBSICEL TV B HOFR, IR
LERMEOPFHMIZKE S, ZOMIMEGVIZIZITERNTH 3L VR 5, FAMINOKE S IZEERKX

FT—4 10 FHALOMFE R #
Table 4. Stem volume increment in each plot for each successive ten—year

(1) JHRPEE RS (m'/ha - )

Mean annual volume increments ( m’/ha.year)

KBRIX i A

Plot Age(yrs) 1~20 21~30 31~40 41~50
R IX Unthinned plot 6.519 23. 455 28.371 18. 946
2 [][EKIX Two—times thinned plot 7.010 21.808 29. 226 23. 050
1 %X One—time thinned plot 6. 636 25.179 30. 636 23. 844
6 [n] X Six—times thinned plot 21.734

(1) MAEN (m'/ha - )

Gross increments ( m’/ha. year)

K BRIX R 4

Plot Age(yrs) 1 ~20 21~30 31~40 41~50
e (X IX Unthinned plot 130. 370 236. 969 315. 424 275. 851
2 [n] i fRIX Two—times thinned plot 139. 931 221. 714 301. 990 256. 921
1 [l fH{EIX One—time thinned plot 128. 752 259. 129 316. 089 272. 445
6 [n]f{KIX Six—times thinned plot 236. 290

(iii) AiEEHEE (m*/ha - )

Net increments ( m*/ha. year)

BRI o 2

Plot Age(yrs) 1 ~20 21~30 31~40 41~50
R R IX Unthinned plot 130. 370 234. 547 283.713 189.455
(3 &) ( Mortalities ) ( 2.422) (31.711)  ( 86.276)
2 [ KIX Two—times thinned plot 139. 931 218. 080 292. 257 230.495
(Fis 411 Bt ( Mortalities ) (3.634) (9.733)  ( 26.426)
1 ] RRIX One—time thinned plot 128. 752 255. 763 306. 356 238.435
(i 41 ) ( Mortalities ) ( 3.366) (19.733)  ( 34.01)
6 [ fRIX Six—times thinned plot 217. 340
(Ff L0 ( Mortalities ) (18.950)
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Y 2 AREEOHAKRE D, DK 5 ZfEmE
40 H4E R HAE D LA L IRIERRTH B

(i) A OHERS

) i £ %R R OB R

IB XM & 512, HEHEKOE F AR L HIE &
nTE-M3E, b VIZBLTE, fb\fFfEL
Ko, EAO Py ATHREGRIZ, BRIZHFY
RN (F601974) AEREN TS, IO
SR A ERX O 4 £ WREHEARIE, 1B (X 45 HHFET
OB & ha H 7=V 160, 0004FEZ D 7 SEAE DR
ERERBROWEMTRES N LDTH 2o

BXOEHERRE T L1, MAREE & TR tAR
L OIE, WhW B HEMR (C—D effect) & 31
(1974) DS EREHE & bI1— 5 DRI, b4
DUt A EEHR (YD effect) #AHMIZ
Ll

Sumozak, et. al.,(1956) I, fERhEAT
ihéhfwtC—D%%ﬁ,Y—Dﬁ%ﬁ&ﬁﬁ
RTRBAL TV,

1/v =Ap +B

1/V=A+ B/p
A, B, A,

- - 7
o ’

Periodic volume increment

0.4

o
N

ol T 2 TR

L
0.8 m3

# K B

Volume class at the beginning of the period

®— 4 HEFEHI OB A

Fig. 4. Periodic volume increment vs. volume
class at the beginning of the period.
EY bk 20 fEREO FARIRS
TEE bR 40 RO FTTR

Abscissa; Upper: Volume class at twenty years in age.
Lower: Volume class at forty years in age.

W R O bhiRe 20 5 40 HEO MM
Periodic volume increment from twenty to forty
years of age in the unthinned plot.

12 (1] T £ 0 [l 1 i 0 A R A £ ik
Periodic volume increment for the same period in
the two—times thinned plot

A SR B OHRMS 40 7 A5 50 O BHCE Kbt
Periodic volume increment from forty to fifty
years of age in the unthinned plot.

A2 WX o [l 0 B 3 it
Periodic volume increment for the same period in
the thinned two—times plot.

R S I i
B, o ETHBHE, v & T v
1 ha & 7= 1 4%, pldha E il S s }_,45"’;3’;0/0 g 8 GE;
BrDUAKBEEDLT B PO
W, 25T 5k, C—D & oo | wE
MBI, CORBRXTHR g 10 s
SLTwBZ LRI prh X A 207
ns. £, IBROSOE  F “ 20 sxt0®
e ) ST ER AT A L ﬁ ﬁ?n,(z @ pE Stand density (N/ha)
OMEEK—5 1 LTk MK o
31z, REHHEHD 50 L 3 ’ L
HehafEEELOL 2. @ & Stand density ( N/ha)

o YD,  E—5 WHMOBPERAR () CEEARER-E TR

AKEVHEEELDLT
WA, 1B HEREIKIXO 50
FA4 O TIEBAF RO

effect of stem volume in the experimental plots.

Numerals at the left of the curves indicate age in years.

Dotted lines indicate the translocation by the thinning.
@ 1 [ % [X Unthinned plot

O 2 %X Two—times thinned plot

0 1 [lf44%X One—time thinned plot A& 6 []H{%[X Six—times thinned plot

AetfL L TH D, Ihth—
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EILED&EDDHBE VL F—5 HAMPAAEIEE O el (ERIKX & 2 BIRKE )
3 Table 5. The periodic mortalities (% )of the unthinned plot
° and the two—times thinned plot
(o) AR D F A 58
it o
MR & 2 B E&RX Age(yrs) 21 ~ 30 31 ~ 40 41 ~ 50 o RO ,
AL R -5 g u]ﬁ(‘R i Total of mortality
& AR s MMM 252 SICIC 2R SRR 2K SR 2 SRR 2 b
L GO 1 D..b.h'j Unthinned "~ ™€ ohinned + WO THMeS (nihinned 1 WOTHMES 1 pinneg | WO times
HROIRAAEB EMEOE o] oo o oo R T R e
PR ZEIZIRANT B 720 K 63 0 37 100 —_— = 100 100
15 20 S A REDFEFERS 2 FLkH#E 4 20 17 78 57 2 — 100 74
(:LT, %@ﬁéBOfﬁﬁz’HlEj 6 9 0 42 31 29 7 80 38
- . i — 8 0 0 21 8 32 4 53 12
BRBEL rAomAR o |, . c s w1
A E 10 FHALIZK - 12 0 2 1 0 10 3 1 5
TE—5S5ICLHLE, Zh
Dk B L, HHEOBIT B 6 L RIROI 20 0N L HIORTEE DM
- - able 6. orrelations between d.b. h. at twenty years of age
(AR, 2 IR 3 and d.b. h. at the time of death of dead trees
2 ORCERE AN S WE (1) FRiltE 21~30 ORIZAEHH L 737K © Trees died during 21 and 30 yrs.
i 3. Unit: %
PR, L 3 T & " e o Ond
" MK RSO IR RS 2 [ EIX T REREO T ERY
LHLTWwW3, 270, H Mﬁig(’)({!“f'.‘x‘: Unthinned plot: D.b. i: clarss ::t t|her time of | Two—times thinne(lilpllotr: I)l. b.h. class
{k[iﬁlitiﬁ’é’mfﬁﬁ 5 5% 8 em . b_d}ilnc'{a‘:i?in death of dead trees : at the time of death of dead treesi
VLS 3 &R 2RI Hysofae | 3 4 6 8 w0 12 Tolti'z;I 40 12 w1
WS B, BRSO I T 100
N 4 73 27 100 100 100
Bl LA 328 & L ] " o
HLTHY, METAKS 8
. . _ 10 100 100 33 67 100
WS 22 ETRLDOREE 12 100 100

B AT (RO O ki .
(2) Pty 31~ 40 DRYIZAAHIL 72314 : Trees died during 31 and 40 yrs. in age

PEFT 22 enbh b, Bt Unit: %
B ORI DOHERE & & phi 20 1 BRI REHIGOITERS 2 AKX : B NGO RIFERS
= i o DIFLIERT Unthinned plot: D.b.h. class at the time Two—times thinned plot: D.b. h. class
[~ t ’ mﬂﬁ{k[&liﬁiﬂ% 75‘[{:"] of death of dead trees at the time of death of dead trees
- e e . D.b.h. class in - -
{7 b IZHELVY, *I*iﬁl » ,}.{H. 20 yrs. of age 4 6 8§ 10 12 14 T ﬁtr ! 4 6 8 0 12 14 18 T'i[-I
R T AT < 5 ota ota
DEERIZKRA o 2 100 100
[l BRI 13 RS 20 45 & 40 4 26 74 00 | 25 75 100
- HE A i 4 [ 19 78 3 100 33 56 11 100
FUMEARITEATRS 8 36 64 100 50 50 100
T, MRERD 10 FE/MIT 10 33 60 7 100 25 50 25 100
i e _ 12 100 100
WER LAV W L
Phr b, (3) #hikt 41~50 DRI Ak L 7S04 B Unit: %
KIZ y Iz H - PRl 20 fERF BRI D RSO I TERS 2 BRI FEHIEO PLFERY
Kl **ﬁ%%“ *Ehi Lz DILTERY | Unthinned plot: D.b.h. class at the time Two—times thinned plot: D.b.h. class
[é‘f;'(l;% BINEDHE— 6 of death of dead trees at the time of death of dead trees
S = D.b.h. class in = =
Thd, chtssde, th Dysolae |6 g 10 12 14 16 18 2 TZL'I» 8 10 12 14 16 18 20 22 24 T":I
5 21 ~ 30 HICAEHR L 2= {E 2
hI3 BRI T 12 AHE 5> Aok o "
6 3 16 63 16 2 100 50 50 100
20 SERFDEERELD 1o 8 13 42 16 1 1 1100 50 50 100
10 3 38 47 6 3 3 100 40 20 20 20 100
12 10 60 10 10 10 100 50 50 100




18

FOBEREIZLE EE> TV HDMFREAL TV A A, MEX Tld EALOBERICER L 7= 1 0 & F5iR
LTWwBZ bbb, Zh5DERIIHKE 41~50 EOMTHRIKTH 3, BREKXIE 20 EREOERE
RS & FEHEIC, SRR L TR IO BEZRRISHHIURAHER L T (A, BUKX TIEAERE CHERE + 5 455
AL by, MIRDREELBHIMHMKX & WEEREX & TIERL 2@ H 3 & 7,
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) E R O BEE D

BEICEERMRIX, 2 MIREEX 258 IS & ARBEBI O BRI M OHER L, INFER 2305 L - 11 (P,
1980) TL® L7z AENIHEDEZER I LIZ, ZOROFEHFED LI IHERT 0 » 2#~Nz, I
MIfRIX &, ZhIattbs w2 T2MEKIXE & D ST T, 20 FERFOERBE ZHEIZL 542X —
6D A)IZ, 40 FAEBOBEZRFHEIZLZHAEN—-6DB)IZLY L, HEICHEUEZRRIZEL
TWaflfky, FHEOBBEHIIHT ELI1LE 5, ZOMLBMOERVETA TLHHETHESSET
Hlzo TA TNHMHEIE, x 2MEER, b, ¢ 2EHE THISMERFEMBIIARLTELENZLDT
H 5o

f@ = (c¢/b) (x/b)¢! e{—'(x/b)cl

TA TNGFARNEINT X — =R-T HEOEZEKNOTA 7WHH/NT A — 5 ——K&k
5 — ¢ DIETHIEDTER A Table 7. Parameters of Weibull distribution in each d.b. h.

class in 20 and 40 yrs. of age
b5 (FERIZA», 1976)
. . . . DAL TWGHDING A =5 —
ﬁ‘, Ef%%gljl—f%")ht:/‘ Parameters of Weibull distribution

TA=Y——RBIE-T  ywsgmo a b c

ELHTHEITHS, 2O L
& ° EEMKK 2 MR R 2 IR BRI 2 IR

—reaes e
NG A—F—HFHVWTH Q.b.h. class Unthinned '1wnvt|mes Unthinned Two_tlmt.s Usithinnad T\w'o'umes
- in 20 yrs. lot thinned lot thinned lot thinned
6 (A ), (B ) V)%Efi:% of age pio plot pe plot s plot
BUZT A T &Eae S 6 om 7 7 4.44 3.58 2.05 3.10
HTH ¢ DEITE—T 8 7 9 7.53 6.45 2.35 2.25
ol [:) *E tkg’g&é}mﬁ) EJIE 10 9 11 8.77 8.03 2.7 2.45
12 11 13 9.76 10. 32 &7 3.10
MO rHETaLlLOHLT !
" p e “ 14 17 19 7.42 5.23 2.9 280
WA A, BEARZ L DHE
16 21 25 11.59 4. 46 2.85 1. 60

Bbrwzerbhr s, —
A 40 4E15D
M E KR4 2Bk W TE RS

. i D.b.h. class

’(*%ﬁt EhTH ’ fé*&%lj in 40 yrs.

DW= ERATT 5 2 L 13, of age

BREYHESE OHERS OARAT I K S o v

p 11 1.8 !
x4 EE LD LR B, . ' e
14 13 2.48 1.8
580 i i

V4 TLGHDITE~F 16 15 15 2.83 3.70 2.1 2.6
=%, REREBILDEER 18 17 17 4.21 6.58 3.1 2.8
BB U9 BAHEE s uhlig, 20 19 21 4.12 5.39 2.8 3.0
REPRRE T 12 HHEE 22 21 23 5.16 5.23 3.5 3.2
< % - h l:) %#*ﬁ,ﬁ_hli« 24 25 25 3.62 5.01 2.4 33
SO 5o BRI 26 27 29 3.18 3.19 3.3 1.7
’ 28 29 31 3.38 3.38 2.1 1.9

X & 2 MRXDOSE, B
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Fig. 6. Frepuency distributions of expected and observed diameters on each

diameter class at the beginning of the period
CA L7 7 AN R, BENEL— T CHASNABEDNT A — 4 — 12 L SHEEM R OTIANE
=7, 4= 8 LOHEEND T £ — & =12 X BHEEM & £ DT, 4 10 SENE 5 % Kk #eClfi
CHEEME DATREHOH 540, NS HILS %AKHETHELA L VLD EEDT,
FEUZBEIOS A, FTEUEAHOBATH 5.
(A) © fkikh 20 FEAERFORIIRRY 2009512 L 22354

Beginning of the period diameter class of twenty years of age
(B ) I kG 40 FEAERFORFERS 2 17512 L 285G

Beginning of the period diameter class of forty years of age
Histograms indicate observed tree numbers. Closed circles are the expected values from
the diameter value at the beginning of the period using parameters shown in the Table 7.
Open circles are the expected values using paramters of equations in Fig. 7. and Fig. 8.
Symbol S indicates significant differences (5% level) between observed and expected values,

while NS indicates non—significant differences. Upper row shows in case of closed circles
and lower in case of open circles.
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BBERNZ T 4 T AEDNT X —F — £HEE L THHIZEA S THBEER—60 (A), (B) 2
s L, RERRE HESNANTA—5 —FHVTOERSHOHEL, J<HTEES
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PLED &1, W OERRE D OBEAEER, FORE KRS LR E OREIZ BFPOWTHEETE
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(O) BLIRAE BHR OHER

M OBER L1, BEOBEAREEROS & 2 MMM 2RI TH 7, FEREM—-912
LbL7. MECRICERBIZEL TWTH, ZOBROERRILZ VN> TR ZE bR S, T
WOBEARICEL TV AEAE, ERMoPSaE & b1, IRREZOFMHALEILL, EALD & D% Z D3
¥LOTHAELH B, F AL OMKIE, ERHEZLOLEAPSHEEL TV eV 5,

L]
-E' em| o 0.2
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675 74 76 15 20 22 24 26 25 30 3Z Jaem - &
D L L " L " . .
6 8 10 12 14 16 cm
®-7 WIEOFEER (D) &2 OROBERER W w2z 26 s0em
it (AD) & DR D
Fig. 7. Relation between d.b.h. class at
the beginning of the period(D) and E-8 MWEOBEER (D) & EMFE(C.V.) & DR
diameter increment(AD) Fig. 8. Relation between d.b.h. class at the beg-
[ kit 20 FEREOFIFERS (D)) inning of the period(D)and coefficient of
TR C KRG 40 FEREOTLFERS (D ) variation(C. V.)

[ R o kil 20 SEREOFCIERY (D))
FEE bk 40 RO FLIERTY (D)

Upper row : Diameter class at twenty years in age( D))

Lower row: Diameter class at forty years in age(D,)

e ; @ HERI{%IX 0 bhiS 20 10 65 40 IEORIFEOZEFREC(C. V. 1)
Per;odn;t a(gamet:}: mcrt:r_"e"; frl"‘:} 2‘;":-" to forty Coefficient of variation of diameter from twenty to
vears of age on the unthinned plo | o @ g

O 2 BRI ORIMIROWCTE A bt ( AD,) e R
Periodic diameter increment for the same period 4 . ; i
on the two—times thinned plot( AD,)

A SERXO BRRE 40 4 5 50 (ORI (AD,)
Periodic diameter increment from forty to fifty
vears of age on the unthinned plot( ADj)

A2 MBI ORI O E4 bk (ADy)

Periodic dlamFter increment for the same period Coefficient of variation of diameter for the same period
on the two—times thinned plot(AD,) on the two-times thinned plot(C. V. 4)
AD & DEDOM  Following linear regression C.V. & D &0t o
equations are obtained The followings are obtained between C. V. and D
between AD and D C.V.1=21.56e~%"®( r = —0.57 in log.)

AD, =0.022+0.783D (r = .96) C.V.2=25.86e %" (r=—0.7 in log.)

AD, =2.264 +0.453D (r = 0.97 ) C.V.3=19.64e *"" (r=—0.85 in log.)

ADy =1.572 4+ 0.157D (r = 0.72 ) C.V.4=14.54e **" (r=—0.91 in log.)

AD, =—1.696 + 0.222D (r=0.97) ’

Upper row: Diameter class at twenty years in age(D,)
Lower row: Diameter class at forty years in age(D.)

@ HEM KXo FhikG 20 fE A 5 40 FEOFFRER N ( ADY)

Coefficient of variation of diameter for the same
period on the two-times thinned plot(C.V.2)

A BERI(X 0 Bk 40 14 5 50 EORIIEO L # FEL (C.V.3)
Coefficient of variation of diameter from forty to fifty
years of age on the unthinned plot(C.V.3)

o2 B ORI O 75 (C. V. 4)
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period on the one—time thinned plot

W 6 [MIRIRIX O[] O PR A 12 ik
Periodic diameter increment for the same
period on the six—times thinned plot

T ““iJf 1
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MR, MEEEXOIEE %0, MEEHO 2 KR § & 2l 4y W
A . 8
24= . i . 6.7 (a] Yy B L L L
EEE RO AT 3 2 & A0 h %, 6L, T % & 0z Ty
S 40 1 4 I CHAD TRIR & 3247 L7~ 1 IR b, 8 10 12 14 16 18 2([))22 24 26 28 30 32 34
% Age in years X-10 HHEDEER L ZO%OBEFEERL
g
225 o St o Fig.10. Relation between d.b.h. class of
#2 % 38 B Frequency beginning of the period diameter
pEE p——o 2 10 10 20 020 class and diameter increment
o % o FRis 20 RSO RLPERY
2 B bR 40 RO TIFERE
) : E] ; b
=) Upper row: Diameter class at twenty years in age
Lower row: Diameter class at forty years in age
7o . @ QKX O FKi#E 20 45 5 40 HFEOFLFEAE E L
2 — ; — — —/ Periodic diameter increment from twenty to
1 A , = forty years of age on the unthinned plot
s o H— O 2 %X 0 [RIH M O 118 4 48 bt
& Periodic diameter increment for the same
§ period on the two—times thinned plot
% 2 I E ! - 1 A BRI RS 40 70 5 50 ORI Rt
. — | — | I — Periodic diameter increment from forty to fifty
1 & ] 1 years of age on the unthinned plot
] A2 [l EHRX O[EHR O A £ bk
0 Periodic diameter increment for the same
2 El—l EL‘ period on the two—times thinned plot
. 4 a;l—l — | O 1 IR O [l O FLIE 4 Fe it
6 — ] Periodic diameter increment for the same
8

Diameter growth rate (&

o
@

-9 2 [MBMEIXIZ B 2 WIE OB ER (20 4
HlE) T OEBREEEOS
Fig. 9. Frequency distributions of growth—
rate of diameter on each diameter
class at twenty years of age on the
two—times thinned plot



22

WK L TR WEEE LT, SO e, WROMEAPEVEATY, MEHEEST
B2 ORAMETESILELDOL TV,

SR KEMOBEAS TIRMEEETTSIL THADEAERERI L 25 2 EATED 5N
o, WARBMAIZIIMEDRERDEIILHFTESLVR B0

(@) KPEARD A FEAE D HEH

B OEBERO B TATE LI, MEEHE S EFT AU, BRERDEAERREA N
SRz Edbhoe LAL, BREETFFAE, TARMIHOLTLEIOT, RLUTHETED
Sk & SRR DL A RE B T & ATRER Y S AT 5. AR (1981) 13, MANROLE
L LT kikA s OARTIET 328 | RIIBL TV, 22T, 29 LAE#MNELDLI, K
ﬁ*#%ﬁﬁbtﬂﬁ(Y)t,kﬁ*#%ﬁﬁbtﬁﬁ(N)&TRMLT&t“@—Huu,ZM
WX & MK & O 1 IR 20 EROY — N X A0 Thz. 255, MRS HFRT
15, KRS B DY — NEHRIHEREX O 2 b T2 LI LRI E 2RO 0T 0, L
AL, M&KI0ERIZES L, 16em b FOEAD I T EEX O HOHA L < %D, MERAEED
BHALD kB 2Ok ) AHEIEHKIAE 31200 T, bIFAFOM LD, W0 FERFTIN
IX O 18 em L) E OB R OABA MK 04 & bl e B> T, MEEETF 2T, &0
KWKDEEATRZE VI ZEELHL TS,

mtﬁﬁmmmﬁmﬁ%&%N,k&*~ﬁﬁ&tfﬁ—8mLmLtm:ﬂ#aﬁﬁwwmu
FOKRBEAD LTI, #BF6 Nl
ORI% % FITL T SHEEMA
3354 /ha & —HE£ <, KR\WT2 Jﬂnn 20
[l {KIX A* 327 A4 /ha, 1[I 2 a 10
X 7% 238 4 /ha, BEMIKX AT 171
A /ha DI & % 5. fE- T, MK
MO 2 VKR, £ KBADNE
MEATThh T el n ), HEL
M EA D e BB EHT

Ym' ha

2
10,—_17/
Ve

&b

Pl &)z, MR TAE % - ek
o LTh, MRTLDRERD °
EREAIR S 2 & B AR L I, %

Bt FxbhO CEEL I ZRE
LTwdenz ki, MIKOHEM
EnwsnseEZSREIN, K B-11 BIEIX (2 IR ) & BERKIX L oY — Nfhi#i £ 5

i " oy b T HSEN

2 e e R

AAEREEHET 5251, i Fig. 11. Exemplifications of thinning effect by comparing

EalsFETTA2ETENE the Y=N curves of two—times thinned plot with
o G il e B 3 . unthinned plot

CHEEEERTESTHA . WE () (SREMIIC &, FIEN CRER) G 2 IR A L
VY LA & HADE K & WL, BEUERARPTEE &b T, 272 Y- NH#RO GO

) A R OSSR IER A Lv T,

O[5 Closed circle (solid line) indicate unthinned plot and
l“]f’i’.liﬂ%l'ﬁ’( x7E30z open circle (dotted line) two—times thinned plot.
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Numerals beside the dots indicate observed boundary diameters.
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Rl 30 4 ik 40 1 Fhii 50 1
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D.b.h. L plot P plot B plot plot plot
em ) |
Above
40 5
38 10 15
36 11 30 40 55
34 28 99 50 110
32 6 10 61 158 129 215
30 17 20 171 327 238 335
28 66 69 315 505 386 425
26 144 238 497 624 525 490
24 39 30 304 406 701 723 743 530
22 105 129 591 663 977 812 921 560
20 281 347 839 1, 040 1,258 842 1,059 570
18 579 693 1, 269 1, 356 1,545 891 1,129 575
16 1,010 1,218 1,716 1, 644 1,832 901 1,198 580
Group 1 .ﬂLi
A=
ni
n
2 Di
Group 2 i=1
5 A
Group 3 ig,/Li
ni
n
Al gl
Group 4 i=1

B1-12 HARDARIZHEHE & RIETHHEADORR O K+
Fig. 12. Environmental factors used to represent the
influence of neighbour trees on growth of a

single
Li:

tree
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Distance from the subject tree

Di:

[T AR D NEs i 1

D.b. h. of the i—th nearest—neighbour tree

gi:

[t A Ol i it

Basal area of the i—th nearest—neighbour tree
n : BERERO AR

Number of neighbouring tree
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20 4 3044 4094 5044 30MEE 40fEd O TE

7, 1 (i - Age(yrs)
BB E L DT L n=1 0.112% 0.118% 0.143* 0.168%  0.155* 0.165* 0.269*
KEABADVEL o721, i 2 0.113%  0.129% 0.168* 0.209%  0.215% 0.228% 0.243*
. . : 30.092% 0.126% 0.189% 0.223%  0.224* 0.240% 0.244*
ARk £ TO RO S —F
R A £ TORBED R i3 : 4 0.068  0.121% 0.193% 0.210%  0.225% 0.242% 0.239*
KEDPH7=2ZEHZLOHLTWVWS, 5 0.066  0.123% 0.182* 0.203%  0.201% 0.219*% 0.241%
N s 6 0.058  0.123% 0.180* 0.192%  0.180* 0.197* 0.244*
Zh b DR EE R
b DMk & E LT 277 7 0.047  0.115% 0.180* 0.181%  0.164% 0.179* 0.244*
HEO—DE LT, MEEOMEE 8 0.038  0.112% 0.174* 0.171%  0.145% 0.159* 0.239*
N 1 0.030 —0.030 0.013 0.014 —0.108 —0.067 —0.212*%
z 5y DUETE R
HEXTHB. RROWLERE L 2 0.100% —0.022 —0.019 —0.055 —0.169*—0.171*—0. 215*
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S T B T, W HA1Z 2
WBTHB. £IT, 2, ¥ 5 0.182% —0.021 —0.056 —0.165% —0.176*—0.221*—0. 235*%
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p)-_- 4, 1 2
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» EAR (EWIFEIZ3 ~ 4
b A (RIS 3 #1 3 0.251%  0.027 —0.008 —0.105*  0.000 —0.114  0.072
F TCOFEHHEEAS 2L, TD " 4 0.283% 0.059 0.004 —0.137*  0.014 —0.116  0.019
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Fig. 13. Relation between d.b.h. of the concerning tree and point density
(two—times thinned plot, forty years in age)
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Summary

Thinning experiments were carried out in a stand of Abies sachalinensis Mast., located

at Tkeda town, Hokkaido. The experiments were designed as, (1) unthinned plot, (2)one-time

thinned plot, (3) two—times thinned plot and (4) six—times thinned plot during 1948-1978.

The changes in stand structure and growth in thirty years were as follows:

No significant difference in the total amount of stem yield was recognized among the four
experimental plots ( Table3).

The net volume increment in the unthinned plot began to decrease in the last ten years
( Table 4).

No significant difference in gross increments was recognized among the plots( Table 4).
The periodic diameter increments in the thinned plots were greater than the unthinned plot
in large majority of diameter classes ( Fig. 10).

The thinning effect which is defined as producing more trees larger than certain desirable
size—class increased in proportion to the number of thinning times ( Table 8).

Influense of the third or fourth nearest neighbour tree upon the diameter increment was
more effective than the influence of the farther distant trees ( Table 9).

The trees which were surrounded by small number of trees showed a great diameter and

those surrounded by large number of trees showed a small diameter (Fig. 13).



