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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: %
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