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Study on the Relationship of Tree Spacing to Yield

for China-fir Plantation

by
Liang-pin Hung

(=) ~# 5 (Introduction)

HZARKEAR Chinese Fir s HABRIELRTENE » 845 Cunninghamia lanceolata Hook.
» IRNBAET M BT R RS 2 — 16 o BEEREE &S » LR RREE S B »
R 2 E T R R R o RANTRREARRTEA B o ShEm AR AR LRSI o BRI » B ELTHEE
RS o 53 H AR IR AR o HNEORTU T BRI B o ISR o IR IR L o

AEITERIEATCIB0E A RRI D MRS A o B SERERIATREMEo IS |14 » BREHA
78 PR B 600~1400 AR Z Bkl o ElRIAAS BB E R IR AR b » LB BT » kA
HETE o PR RH Tot H B » OIS » BAMEUSRIF » 7 ARBEENK o BBEA
MREhAR ARG A R R BB » B CIIAR » RESAEL 4~ 2045 Aol BN TT 4R FMBCR » AR ESES A PR T S e f5E
JE o BraHASIFITEZ B0 o SOBE AR RE 2 TEFLBERR o (R A s » HREZARZ 1
PREHARIAE » ZRER AT RS BT TEEGE » (BTS2 RS Rttt 2 5 » BlEmitsiEz
W o IRER R BHERMIERE (Tree spacing) FEEHZ 4 » Wz — ML ACH MR
I s FTRERRT R o FEIRDIIEE » IRFIEREE » ARCRE » TRAEER o ABMAEIED FE
FRAHBERERTIS 2 RS AR B » SRMEILARRTNE » JRIE TR AR IR ES » W BRI 2
R RTh o
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(=) -~ HEth 2 (Description of the experimental forest)

(1) % (Condition of site) :~AIRERMMRILHARIE I ANBE IS BB AT LEB S
Brs Nz am0sRE » AriAF120°547377/~120°55707 » Jk#123°63/307/~23°6670/ 2 W o itk #4760
~BO0AR » HFIAELA S FIRIAITEAL o (BURIEE [115°~35° » Wshi NS BB BBERIL » ABPRRE
BERHAIE » ERIETEIOR 25° o BIRAIE IR TSR » NS TEaNINE » REV0AS Dk
s BRI SRR I 2~ K ~ R 755 o SR EARAETR T REE R » 2
Bk B BR TS » IS EFRTRINE » SEAE RIS TERGATLEER » 18IS » L LR IR TR
18 o SRR IR SRR~ G~ USRS » SIS o IEARDS [ Shhill o SIS » 4
B » EFRHBER 2245°C » AR » £FRLIES » WRERERES » BECHE o TR
F5it » EBTILZE7E 3500m.m. 7275 » RS TARME 5~8% 4 A » AR IIS10~ Bkeg1
A% 4MEA « BRERBASEAHEBEERZ MBS — o :

(2) #¥ (Condition of stand):~ARERAMAREM--— 45— Blkh » BANAB—E
He o W DIFIHE— R A AR L ANE S » Tk BNk A » TEEIS
Sz AR » REBHEF » LANTR B SR B TR » M—Bb R AR Se s (R
TR BT S45) R o MR BT » B (1) 15mx15m~ (2) 1.5mx2.0m -
(3) 2.0mx20m > (4) 20mx25m % o MEHRZEEITE » EREMR—L  HLEF » ok
— B Iy B T 2 R B MR AT IR o MR » — TR IR O o B LA RIS A
R 2 RS © F— 5 TR BSOS TR S 67T o SRR IR R HTRATFE0 9 LI b » AR EEHh
A o FEPR MR TP A BT TR OB R E » TSR R A & AR SR »
B AREEIEN RIT o B AEETT AR » AEEHSREEARIE » A TS — SR AR 2
2 1L 2R 1 o FRENSRAT: bl B AT AR BB AR DI » SEML T L2 BRI o I SRR R AR 55 » ACHETAES
BRI » REFERRIT » ISR » BE— RS AT o

(=) ~#EHEHMHELEWHRAE (Materials and Study Method)

AWFFEREE B AZ kAL » B AR R BN LA TR fEL 53 BTk e 2 U144 2 B2 ACHE o TR
FRESLWT -

(1) BRER : EARTFEIIARRIEERE » 315 A VUARE ¢ (a) 15mx 1.5m » EIFEE 1.56AR
s BEFEFR 1.6 4R 5 (b) 1.5m % 2.0m ENFTEE2.048 R » #:PEDH 1.5 R ;5 (c) 2.0m x 2.0m Hif5§E 2.0
AR s BREHR2.04R 5 (D) 25mx 20m.BIfFE2.5A R » #4:5E 2.0 R £ o LIlF—RERTFZ
ERERRI~0LEAE » SEfrihst o WEERINE A R FES U e B I g2 Rl o

(2D iR + RN RS B (ORHER: » AR EE LR 4R BRIE S —
THEE R AR R A EME » HREERUR20m x 30m=600m? EIF0.06A6 » A NHEHEB—~E 4
» HER—E SRR /N U E B PR UG EEI LIEZ M 5 0 FELUARAHHI 2 2501 « T HI 6 k&
H2UMERE » SATHD 24x 0.06ha=1.44 Ak

(30 HERI « FHE NSRS TR » R ITEARME TR « HilEHE BEE
ARzEER (WFNE) ~ 815~ BT~ SR RERZ BT (EERESIEREER) » DIfgsE
Atz A o Bradi A AR (Schadelin) KZ 44 » BMEEFT o MRS
FESRBIAM ¢ AMESR » SREEEIR » AR » SR RRSZEAR S o TIPIEACELED 100 » 200 ~ 300
~ 400 » 5003872 o ARiA ML R » SR » th ~ B2 > TIRI--ALUCENI0. 20. 30372 o
B2 B » SUTHH BB T 2 W AT SR8 ~ 1~ S8 =00 > FILMEATIRED 1.2.3875R2
o MUBHREIAR » T A=A ERIFFE 2 JEF T 1117 SR SR e R i 2 B RS
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(4D FATIIE « JRAFRIMANELDR » (M AMHEAI R 15 » B HTIERLE o Z 8 ZH A HBRIR
AR V=nGH.I RHZ » G NEHEH » n BE—JERZRY > nxG HIREZE B RES
— RS B AT o T A BISRPLE MRS 2 A » Bk PLITIIES 2 UL0.533 &3l 2B EE
(& ZHUA BT o AWFFERT BN » FRbIFE RS ZEHEARSORRTTIN A LS » AT NG iy 2
s B Hc=a+bx+clogx FIHEMNERD

(M) ~ RSN (Rt;_sults and Analysis)

L.E B ke (Composition of the experimental stands):

A BERIMA ST AR kit (Composition status of tree class of the stands in vario-
us treatments):~ZEEAH A EIARZ BB S PR Z S 4 BART » Tt R R sok g in 2l o4
o ZF AT EN P REZHERHSLITEETE » A5G ERE (ARREE) Z7AEE
CRARRRAZ R A TR » DIR AR W R e BRI S AR T o BT R ARAR IR L ST RO K
[l » DIFT2H -

F#1 RIS SRS BRI A A%

Tab. 1 Distribution of number of trees divided by tree classes for all standing

crops in different stands treated with different spacings

\K\‘“ ~&iﬁi I i {(a)1.5mx158m | (b)1.5m%2.0m (c)?.Om_XE[E'n_ (d)Q.OmXE.ém 2 s
TR w | mAm | mop | mad | | EAW |k M| EAW | & % | Haw
it \'fﬁ Number[Percen— [Number| Percen~|Number| Percen—|Number| Percen-number [Percen—
N\ of trees| tage |of trees| tage |of trees| tage |of trees| tage |of trees| tage
111 | 13 0.99 26 253 43 4.72 12 1.35 94 227
?E 112 2 0.15 6 0.58 17 1.87 17 191 42 101
¥ 113 1 0.08 = — — — — — 1 0.02
/j: 121 2hfl 038 4 0lp 1: 011 i o1l 5 012
g 122 AESIEIE T =t o b e Bt e 100 4 o010
‘é 123 i il 2 i ot = i i £ o
E 131 — — 5 0.18 1 0.11 — — 3 0.08
B 132 — — 1 0.10 = — = — 1 0.02
133 1 0.08 — — — — = == 1 0.02
e el 93 —==178 365 3.49 62 681 30| 337 151 364
=x J 211 33I 251 40 3.89 25 2.74 11 1.24 109 2863
g 212 8 0.61 18 1.75 64 7.03 52 5.85 142 3.43
-k 213 — — — — — — — — — —
o 221 4 0.30 5 0.49 5 0.55 3 0.24 17 0.41
& 222 S'Ii 5.10 52 5.06 74 8.12 103] 11.58 298| . 7.5




% 223 1 008 = = 4 044 o] GV | ou
= | i '
S 231 11 008 £ o 4 044 1 * ol 6 014
_5 222 9|98 ol - L 1[G T - L 3 008
1
8 233 1 008 = = Y = = - 1 o002
’J\ E’{ | { 4
137} 2 891 115 1139  177) 1943 - 171 1923  580| 1400
Total |
_ B A |
A 311 75 .57 B a.oa‘ 3|4 8693 = = 181 389
I 312 29 221 20' 1.50! 100 110 2 022 Bl 147
Iih '
:{ 313 4 030 7 068 25 3 B o 1| 027
y 321 14l 1.071 4 039 5° 055 3 034 26 063
o
2 322 184 1400 175 - 17.04 225 2469  o214] 2407 708 1908
= 323 61 464 0 2.0 ST T 14 157 121 22
Ay =]
2 a3l 1 008 Tt 0710 e = = e 2 004
1 o]
£ 332 63 470| 100 974 129‘ 14.26) 190 21371 482 11.64
333 164 1248 9l 886 96 10.54 6 709 414 999
. |
N if
505/ 4528 511 4981 484 5313 486 5466 2078 4990
Total
f 1
I { | 1 | [
2 411 o oe8 1) 107 = e = — 20 048
|
412 | ki 1 010 o = L) = 1 002
L | i I |
413 - e o =) - = = =, — —
7k ' | |
421 1 008 = - e = iy = 1 o002
3 | ! |
g 422 43 32y sl 302 18-+ 143 o o022 g 215
| i
g 423 471 388 Tofl eyl 90| o088 16 180 165  3.98
Q ]
2 431 = = - i — = £ = - =
Q
3 432 8 0.511 1 0l — = e — g 022
433 467 35.54‘ 208  29.01 69 7.57| 180, 2025| 1,014 2440
Py ak
575 4378 354 3447 172|  18.88 108 2227] 1209 3136
Total
LI A N
5 038 1] 107 18| 176 4 045 3 087
Dead trees
bl ar
1,315 100, 11,0277 100 911 100 889 1000 4,141 100
Grand total
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Tab. % Distribution of number of trees divided by stem class and crown class from

cach tree class in different stands treated with different spacings

\ WEA | (a) 18mx15m | (b) 15mx20m | () 20mx20m | (d) 20mx25m
W Repmel i TCH TR | B Bk | B k| W K | W e Ak | WK Rk | B R %
\ s Stem Crown Stem Crown Stem Crown Stem Crown
ot i class class | class class class class class class
N B K We | B | HE Bl M| R B | B M|k UG
#f . # . Number | Number | Number | Number | Number | Number Number | Number
e of trees | of trees | of trees | of trees | of trees | of trees | of trees | of trees
s x 16 15 32 29 60 45 | 29 13
B wh 8 6 1 7 1 17 1 17
N =23 1 2 3 — 1 = _— =2,
iR gk |
Small total 23 i €l 62 30
B & 41 38 58 45 89 34 63 i5
g fas| 72 77 57 70 83 139 107 155
& 4 4 2 — — 5 4 1 1
7 i
Small total 117 115 177 171
Ht i 108 a0 110 88 13 8 2 3
s H 259 276 209 285 246 364 231 406
& & 228 229 192 128 225 112 283 77
h g
Small tota‘i 595 511 484 488
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Fig. 2(a) Those of the dominant trees
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Fig. 2(c) Those of the intermediate trees.
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Fig. 2 Distribution condition of number of trees in quality divided into stem classes

and crown classes from each tree class in different spacing stands
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MU 2 R0 s TR HEHRTE ()~ (d) FIGEE Ca) ~ (b) BHS o FRIBWRER » ATk
TIEEVAAEAEIS » BRSSO 3% » ARG R R - R g by NG [RERET e E R e
Ced il (d) FEREFRbkSY INERE 2.0m x 2.0m F12.0m x 2.5mifgy o HAMWER BB 52 s Ca)
(b)) MEZELARABIEFE 15mx 15m 1 2.0mx1.5m £/ o TS E R4 2 SR B
PRI IR o TERANBRESA s 4t () F1 () B Z AR E A = HZE () f
(b) RHERFETES » SRR TIARTT Rk FE i ek st HAER o ZIRTPTA AB SR MRS R o

FAASEL (a) JRBENFEEHA R s () BMmEl 2.0m x 2.0m WorRiEg e

Fre EFUEE 2 RIES » Mg e CENTIEE) 'ﬁ'ﬁ?ﬁﬂFF‘Z%éﬁﬂﬁﬁﬁ?ﬁﬂﬂﬁ%ﬁﬁﬁmZﬁ&#ﬂﬁ
HRTE o SERRERSOREDWZ » RIS BRSO Z MR B SRR » T od 52 0 T AR 2 S T 5 L I
o RLREESARTZ » 40 () ~ (d) FAER L Z REESAR Z i AT, S 5 R » Dbz
T s MHEBRZLEEETIERD » MIEAE (b))~ () THREELZ ST RINE AR o BDLSE L st
2 MR 55 IS 25 » IR R R M43 S AR Z e SR A R AR 2 ST AR 18 BT o T
I ARER LS » [SMBIETEZ A o H BRI R R R T PRI RIS » Bk
BEH B T HRFU R A o £PL (o) FI () FARL TR AR HE o W 4m el fF ARZEBK BB ARk AT
RZEEE » HEHEMBIEZ 5B RATS o L IR IE ARSI WIEEZ » AR
FEEME R R L PR B E SR » thiky » TGS Bk o bt AR AT
BAE » BB E 75 B e R Ay 255 » IESE PR R TEBR A ST I I T 2 BR TR AL T o

Mz o L7 R RS T AR EEE » FREL Ced Fir (d) WRpREEENIMER 4 R0#E2.0m x
20m F1 2.5m x 2.0m #5137 AW SITE » PIEEE B SRS BRI 2 » SEEAHD 0 3 Ca) 70 (b
) WREEMEE S AIZE 1.5mx 1.5m F1 2.0mx 1.5m Ay o STRIEEAEE » BIRKE o

(B> BEEBFS AR ERZ HIMM& (Correlation condition of the various measur—
ed factors per tree in different treatment stands): ~ R EAIFIRID A4 SR Bl B 3
TEIRBNER » Toe TP R R 2 hri 3 » A B A Z M E Y B AARRAZ » 3 BLTHBR Il A »
SERARITBRE » Sakin T :

(a) ﬁﬂéﬁljlﬁiﬁ&Taj{ﬁ-ﬁ?k]ﬁiﬂféﬁﬁ@&mﬁzzfﬁﬂé#ﬂﬁﬂ{% (Correlation between D.b.h. and Height

of trees at each of the 1d-year-old stands treated with different spacings) : —35i¢& 214
iﬁﬁiﬁﬁﬁﬁzmﬂﬁﬁﬂﬂﬁﬁzmWﬁﬂﬁé’(ﬂﬁ&ﬁfﬁﬁﬂﬁhﬁfﬁiﬁZﬁ| BN » RPN 3 35 » BEHHS
bt R T - :

3 TIERAREMER B o3 2 B e ST 5 2 e 5 B A sl e — T

Tab. 3 Equation of curve in stand height on d.b.h. and correlation coefficient between

d.b.h. and height of trees in different stands treated with different spacings

~_ R B8 |. AWK & 5 B
< Ttems | # @ | Correlation WOW W os ok B R |iamwes %
. coefficient Standard
it R Age of | - |- Equation of correlation curve error of | Probable
Treatments stands T Dl estimate | error
of spacing o or i \____; y=a+bx+clogx E !
st
(a)1.5mx1.5m ‘ 14 +0.796f P<00.01] Hc=7.202+-0.3130D +2,8015LogD +0.524| .+0.353
kek
(b)1.5mx2.0m 14 +0.883] P<<0.01 Hc=7.990--0.1577D +4.9606LogD +0.744 =0.502
] T ;
(c)2.0m % 2.0m | 14 +0.873] P<<0.01 He =7.647+0.1443D+-6.9494LogD =+0.568 -+0.384
1 sl :
(d)2.0m % 2.5m J 14 +0.905| P<20.01 He=8.613+0.2693D +2.8984LogD +0.761 +0,513
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Fig. 5 Curve of the stand height in (c)
treatment {(2.0m x 2.0m) stand
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Fig. 6 Curve of the stand height in (d)
treatment (2.5mx 2.0m) stand

g EFUSE 3 R 3~6 Wgs:2 » FImS RIS AR Z TR SR e 2 M R WAl S +0.796
~-+0.905» 8 t {EFIERHEFREEIEHBE Z EMRAR » AREREARZWERR » AIHEEEREK
T o FIGMIAMZ BTN v =a+bx+clogxaR A MM TR B B2 ERl s » BRI
1 EEHE BRI B R » P L 7I5E 8 RETD.6. T M » REMEHNFL05m EfHZ#E AE
FZHRAREEREAS TR T AR E » 2R EHEIE T SRS » HOTHEBRRR
R FZREHSEIREZ S E o Infok (@) EEKSZEE» B 1.2.3RESNRA LR (2) i
B Rt RENS o 4 1 FRME 1 J9fEE5. 0 o 25 HERRS6.0 » fRIFHE ©

(b)) B EBI144E A bR 4y 37 AR o8 B S R 0R 2 HABH 45 (Correlation between d.b.h and width
of crown of-trees at each of the 14-year—old stands treated with different spacings) : =%
5 PR LAAE A PR A T R 22 IR B s SEENRS =2 A L (R W T W 8 2 S A 5 2R 3 | B 7 s 4
F WA OB REIRERENT
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Tab. 4 Equation of linear regression in width of crown
coefficient between d.b.h. and width of crown of trees in different stands
treated with different spacings

B A SRR i — T

on d.b.h, and correlation

H H 10RO : L
Items | #f i | Correlation [ 1 B = B hETEHLE By =
coefficient Standar
i FE 9 Age of Equation of linear regression error of | Probable
Treatments stands T t estimate error
of spacing | ye=hx-+a
(a)1.5m % 1.5m 14 }-]-D.GOS*"" P=<0.01 de=0.1347D 4-0.3905 +0.088 +0.066
(b)1.5m < 2.0m 14 Li-O.SSS"‘* P<C0.01 de=0.1207D 4-0.4197 +0.093 -+0.063
Il
(c)2.0mx2.0m 14 [40.588+ P<<0.01 de=0.1019D+-0.7828 | -+-0.089 +0.060
(d)2.0m % 2.5m 14 i-}-O.GSO"‘* P=<20.01 de=0.1152D+-0.7885 ! -+0.148 +-0.099
420 TROUME S —— 2201 :
3%0| FiEhE: ---- .50 T“:ﬁwﬁ%:
' agap RS ----
3.60F i :
3.30 3.0
.00 3,00t
—~ 270 ~ 270
= H g o
B pa0f ERCIEY S
5 210 34 210
'S & 1.80f BE 18
= 1.50 £~ = 150
2. 120f > =l 20
i 1200 b L
\% . 090 % 0.90
060} 0.60¢
0.30 0.30,
L i 1 1 [} 1 L A 1] 1
R R Y R T R TT R TV 0 =55 S0 @0 A 210 %o
70 110 150 190 230 70 110 150 190 280 o
Jfa#EE (D.b.h. class) ig#E%% (D.b.h. class)

[E7Ca) B2 (1.5m x 1.5m )45 MSEITERE MR F8(b)BE(15m x 2.0m )b 52 1 FifE (L A

Fig. 8 Linear regression of the stand

Fig. 7

420
3.90
3.60
3.30

3.00 |
am

240

210
1,80
150
120
0.90
0.60
0.30

# O

(Width of crown)
B

Linear regression of the stand width
of crown in (a) treatment (1.5m x
1.5m) stand

L Wi s —
Hpflis —--=
C
s g
a
i
S
s 5
=
lp= e
L é i
L
1 [} i L 1 i
5.0 9.0 130 - 170 210 250
7.0 110 150 120 230 270

it (D.b.h. class) :

420
3.50

360 |

330

8.00 |

270

240 F

210

180

1.50

120

0.50

0.60 p

0.30

width of crown in(b) treatment
(20mx 15m.) stand

B =
Eo T

1 L i Il L )

250
210

50 94 130 210
7.0 1.0 150 130 230

Ja s (D.b.h. class)

170

IE9CeIPREL(2.0m x 2.0m) 53 BIFEMRALGFE AU F10(d) E(2.5m x 2.0m ) kA2 18} S U S A4

Fig. 9 Linear regression of the stand width

of crown
stand

in (c) treatment (2.0m x 2.0m)

Fig. 10 Linear regression of the stand
width of crown in (d) treatment
(25mx 2.0m) stand RAL
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B 75 4 RN T~10252 » IS BRFE bk 43 22 M A 2 o R SR L A e 2 A ) B i 458 +
0.556~+0.630 » Bt Hx EiiBR a5 2 AHR R IAE FRAE » 2048 ¢ MENIBR DB RIg 2R E B ZIEA
Bil » BIREBREN AR Z BOfE iR o RIEBIREGERRER o RIGIKEMBETFEA ye=bx+a» REE
BRSO R R A A 2 AR A AN, o BoLfl A SR ea AR M 2 » W7 b3 4 325 ~ 6
~ TN o AR EFCREE R A M iE R 2 S IR AR o SR ASREITIEN HARAL A
A ERE T AR O AR T L 22 TR PO B B B 5 o AR SEL RS B 2 TEL M B4R o T BRI F R » oK
SRR AR ZE NIRRT AR Z BREIEE » 20 (2) BREHERZ IR A1044 » ALORA ERENE
HAITEIREE o

()RR B4 A= 4k 4 37 AN RS E A R0 1B (correlations between d.b.h and volume
of trees at each of the 14-year-old stands treated with different spacings):— 645 ERE
145 He b a3 SR 2Z WO RR B B2 B AR A T 8 2 R B i AR R B A 5 5% » dEEM 4k
S B FREZT o '

#5  RIEEEER SR IRERM B FEH R B At R — R
Tab. 5 Egquation of curve in volume on d.b.h. and correlation coefficient
betweeh d.b.h. and volume of trees in different stands treated

with different spacings

I I I N : e ] o
Items | 4% f#% | Correlation WOBE O oW oF R OR (LEMTESSHR B %
~ cocfficient | Standard
JHEEA] Age of ] Equation of correlation error of |Probable
Treatm?nt's P stands T t curve estimate error
of spacing % ' i Logy=a+b Logx
el .
(a) 1.5m x1.5m | 14 +0.962 P<<0.01f Log Vc=—4.0322--2.6444 LogD +0,007 =+0.004
sferk
(b) 1.5mx2.0m 14 +0.943| P<<0.01| Log Ve== —3.8551+2.5306 LogD +0.005 +0.003
stk
(c 2.0m3x2.0m 14 +4-0.922] P<C0.01} LogVc=—3.7376+2.4739 LogD +0,004 -+0.003
e
(d) 2.0m %2.5m 14 +0.818/ P=0.01 LogVec=—3.72984-2.4338 LogD +0.004 =+0.003
l
050  JTHIY 3 —
‘ 0.520 Al s----
0.480 |
oq00}  WAME: — 0440
0.360 0400 |
0.320 0.380
o> 020 = o oos20 }
E oz} = 0.280
=] =1
o 0.200 = 0.240
\-.>.J W 0,160 | C' B 0200 |.
0120 © Oleo |
0.080 | 0.120
0.010 0:080,ip
0 i | 1 1 1 0.040
2070 o Pio Mo e 0 1 L ) A L L
| L S .0 A 5'070 9.10“] ]31.20 171(;0 21.0 23.0
i T ass) S L 3 0 230 270
I (D.bh. class) K5 CDb.h. class)
11 Ca) BERER(1.5m x 1.5m) bk hi ot s {12 (b) EEBECL5m x 2.0m)#k4y 2 AR it i
Fig. 11 Curve of the stand volume Fig. 12 Curve of the stand volume in
in (a) treatment (1.5m x (b) treatment (2.0mx1.5m)

1.5m) stand. stand.
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0.600 .
| T A - 0.50 Lﬂj fu: '
0.560 4 Eay BSE -~ -
0.520 >
0480
0.480)
i .40
0.400
g':zg ; 0.360
S gl
m 0.320 L]
2 £ 0.260
E 0.260 3
2 = 0.210
S 0.240 S
[ox: > 0.200
75 B 1 2200 A e
0.160 e
e 0.080
a8 0.040
0.040 . : g
RO R S T ¥ T o 20 20005000 0 0
70 L0 TTI50 180”2307 270
T (D.b.h. class) Ho7s: (D.b.h. class)
13 (c) pERE(2.0m x 20m)MRAZH B [F14 () HEFE(2.5m x 2.0m)#k4r 2 F ot Hum
Fig. 13 Curve of the stand volume Fig. 14 Curve of the stand volume in
in (c) treatment (2.0mx 2.0m) (d) treatment (25mx2.0m)
stand stand

1 B 5% 5 2R 11~ 14542 » F4mE B A4 37 R 2 IR B A WU I E B +0.818~
+0.962 Zfs 5 48 ¢ R ERBURIGEIRHEIEZ E R o BIRERBIRZ IRRAE » QIR
BUREA o HREBIGEAR—EEHO5 R » B Logy=a+b Logy sRIENIREHBEH
PRI FS 23X o AT TR A T 2 2 o 31 U 3 P ML B s » e
AL EFUFE 5= 5~ TAFM o 3E A HRTTREE RIS A IR R H B TRER E » S
SEERAMREREGZ » SRR 2R L E B o AT hE SR R4 SR Em A4 B
TE— DO 2 BLRRST AR BY o SRS 7 (B BRHETE o :

(d) REERNAE LS A T2 MG (Correlation  between db.h, and
Clear-length of trees at each of the l4-year-old stands treated with different spacings):—
S B A4 Ak S R N RSB T B AR AR A » IR lnsE 6 3

6 ARHERIA A MR AL T i e s
Tab. 6 Correlation coefficients between d.b.h. and clear-length of trees in

different stands treated with different spacings

H OH It : %
) 5 fH B e o
Items B fi | Correlaton coefficient | £
. {ifi iE
HEFE B Age of i Remarks
Treatments stands r L
of spacing l
(a) 1.5m:<1.5m 14 +0.146 P=0.05 TRIEMIBRE -
(b) 1.5m*2.0m 14 4-0.221% P<0.05 TRESLIE R AR
{c) 2.0mx2.0m 14 —0.224* <005 SRIEL BRI -
(d) 20m%25m 14 40091 | P=0.03 FRHE FH 3R 5 o
i
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gy B35 6 MR » MR R WA LARZ MR B T 2 MBI RUYE o Hd (@ Fn (b) RfE
Py » TR T B Z AR R » RIS th AR Z R T i 2 i B R B 2 fash o
Zit (b)) ~ (o) FRRELSZ AR EE » #E7E (o) MEMSE JEM » REEBRZHAR
g iRAE » AVEE Tt R BLREZ R o
I EEA4AEEka R ERENEEE WA EIT (Average total increments per tree
of various determined factors of trees from the 14-year-old stands by the different
treatments): —3AE REBEIERRAMEEHER #h 4 2 SRR E TR » bR EEZ ERERETEA5
FIRCE IR R Z R ATE » W& BRI FIGME » Sl » BER ARSI ARFIEESE » FLL
SRR R AR A 2 AR HLBAR B o dHESAORRA B 415 (I 5 T B 43 B T L AE 1A4F AR e TP s R 2
R S IS » S AT AR MR AR R 5 LR o
A lEEEEERR (Growth condition of d.b.h.):
(o) BRERIHAE R REGERIRE (Composition status of number of trees on
each d.b.h class of the 14-year-old stands by the different treatments) :—3Zi4PTH 8L &5
HATI0TRIR ° .
7 MG HAE WRREZ B —R (A5
Tab. 7 Frequencies of number of trees distributed on d.b.h. classes in each

of the 14-year—old stands treated with different spacings (cm.)

: TEEE]

m (a) 1.5mx1.5m (b} 1.5x2.0m (c) 2.0m%2.0m (d) 2.0m%2.5m

ﬂ{g{ﬁét%’ < of trees Per(;;enm_ of trees Percge;nta—i of trees ‘Perc;:;ta— of trees Per;inta—
5.0 | 5 0.38 19 1.84 4 0.44 6 0.67
6.0 61 484 34 3.30 14 154 22 2,47
7.0 123 9.37 52 5.05 23 252 32 3.60
8.0 ; 128 9.75 48 466 35 3.84 48 5.40
9.0 ; 116 8.83 73 7.00 a8 417 44 495
10,0 | 158 12.03 83 | 903 51 | 559 51 5.74
11.0 151 11.50 80 7.77 73 8.00 82 6.97
12,0 | 137 10.43 103 10.00 74 8.11 82 9.22
13.0 122 9.29 105 10.19 86 9.43 76 8.55
14.0 106 8.07 90 8.74 eg 9.65 102 11.47
15.0 78 5.94 ; 101 9.81 92 10.09 91 10.24
16.0 47 3.58 58 | 563 81 8.68 64 7.20
17.0 47 3.58 35 3.40 67 7.35 56 6.30
18.0 15 114 | 48 4.66 44 4.82 a9 4.39
10.0 13 099 | 35 3.45 39 428 43 484
200 3 0.23 1 2 2.14 41 430 27 3.04
21.0 1 0.08 14 1.36 27 2.96 21 2.36
22.0 1 0.08 1 8 | o8 18 1.97 12 "1.35
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| |
23.0 1 0.08 4 0.39 5 0.55 5 0.56
24,0 — = 4 0.39 4 0.44 2 0.22
25.0 — — 3 r 0.29 4 0.44 2 0.22
26.0 L= — 1 0.10 3 0.33 1 0.11
270 — — — — 1 0.11 1 0.11
4 &F Total 1313 100.00 1030 | 100.00 ‘ 912 100.00 889 100.00
f
£ 8 RERINS R R R (W6 25)
Tab. 8 Average of d.b.h. and its variation in each of the 14-year-old stands
treated with different spacings (Unit:cm.)
H B I 3 ‘
S hems | storm | % ] F o8 ow | mmsis | pamwe e 8 2
i ‘ | Arithmetic | Standard Coefficient SEanaiaf
A Range | Mode | mean deviation of variation |Skewnss e
Spacing i I | ! | (26) (%)
|

{a) 1.5m x1.5m 5.0~23.0 10.00| 11.15:-0.039% 3.184-0.041* | 28.533-0.404%  36.13|HA{RE

(b) 1.5m x2.0m 5.0~26.0 13.00; 12.76:+0.084 | 3.994-0.059 313440509 | — 6.08[sm A iRE
l

(c) 2.0m %2.0m 5.0~27.0 15.00 14.244-0.090 | 4.04--0.064 28.394-0.483 | —18.83pg R MR}

{d) 2.0mx2.5m 5.0~27.0 1400 13.64+0.091 | 4.034-0.064 | 295410812 | — 8.B4mEmERF
i k |

BRFRE + LEASK S RT3 (Probable error) FZRFIM: -

B EFE 7 ~ 8 R EE » TG B bk 42 SRR AL IR I 2 S T o ZeBhiest i
AN ~ RUBIFEMEEZ » (2) JREE) 15mx 1.5m 2GSk o i » B ERER /| o (b
BHEIE) 20mx 15m sk » WL (o) (d) WIpRFRE] 2.0m % 2.0m a4 FI2.5m
X 2.0m BEGHEEFK ST 22 43 Mt R P EL o ARIMIKZR AL, (o) fER 14.24cm. FIRIAK o ~fit 5
Z 2 EREREREENS Z AR R B BT E RS B o FRHEERES » I

() BEMAF 318cm FR/NME » HA=FHEEKSZEERERZE 400cm. £75 o RIELITFIE
o Bl 7 = MIHBERCTE Z bk sy » HESTRHIBIRCA/NG (a) HEEHA B2 208 o

(h) ﬁﬁﬁﬂﬂmﬁéﬁ?%ﬁz}sﬂﬁ*ﬂ@@%iﬁM:%‘Eﬁ%—Z_H:i&‘ (Comparison of the differences
of total increments of db.h. per tree of the 14-year-old stands by the different

treatments: —3ITH B2 A3 » ERSFINTF ¢
#9  FEEEIEERRRESERZ RS E IS (A5

Tab. 9 Average total increments in d.b.h. per tree in each of the l4—-year—old

stands treated with different spacings (cm.)

= R 1 ‘ ‘
. Blocks ‘ ‘ | % & A

e Tife LT | v v VI iy

SN | | ’ Total

Spacing \ i

(2) 1.5mx1.5m 10.14 ‘ 10.14 ‘ 10.51 11.84 10,99 ‘ 1326 | 6583 ‘[ 11.15

(b) 1.5m%2.0m 12,82 12.15 12.23 13.11 1332 | 1203 ; F5IG0 A 1063

(¢) 2.0m%2.0m 13.38 14,91 15.01 14.04 | 14,72 13.72 I 85.78 14.30
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14.73 ’ 13.49 ‘ 13.03 } 12.64 12.99 ‘ 82.07 13.68

(d) 2.0mx2.5m ‘ 15.19

|
% &f Total i 51.63 ‘ 51.93 51.24 i 5202 | 5167 52.00 ‘ 310.49 —

=
|

fleils L F0Rl » AETTREBIEE T 2347 » FIINTF 3% ¢
#10 RERIEEZ AR EARINERRZ M AHE
Tab. 10 Analysis of variance of average total increments in d.b.h. per tree

in each of the 14-year-old stands treated with different spacings

‘ | L
+ = FY Nes i =33 EE'E uf F ﬂé‘{
% W lagwe| sy m|lsw #|F @ me
= Degrees of Sum of | Observed F Theoretical F value
Variance freedom squares Mean squarel value I 5 % 1 9%
B M 5 0.1172 i = g -
Block .
OB M 3 34.2042 11.4014 10,347k 3.29 5.42
Treatment [
3= 15 16.5291 1,1019 — — —
Error |
| |
il T |
s L —_ —_ —_— _
Total 23 | 50.8505 ; ‘

f L1021 » ﬁf&ﬁ[‘a‘lz FER TR » 7h#ERE AR Z R » fHREZ AN
» FeA TR Z 26 » 3 ifT Fisher K T-test JAF ¢
F#11  pRIE R A2 R I R A R i A B i 3
Tab. 11 Comparison of the dilferences of the average total increments in

d.b.h, per tree in each of the 14-year—old stands treated with

different spacings

peoomr Blo) A& RO # # | ERIESTEY

Treatments of Increments
spacing (cm) | Differences L. :S: D.
(¢)2.0m % 2.0m 14.30 — = = (1)59%=1.29
(d)2.0mx2.5m 13.68 0.62 — — (2)196=1.79
(b)1.5m x<2.0m 1263 1.67# 1.05 —
(a)1.5mx1.5m 11.158 2.85¥k 253k 1.4g%

i EFIE 115 » ﬁ@ﬂﬂl‘iiFHEJFFﬁZISi'EJ'f’_ﬂ:*Z]]@'ﬁ_%uJ:E:LZ}%%‘:WJ&°;5:‘3!:’14 (c) i
FREN 2.0m x 2.0m. AiHEEHRAE S 14.30emiREHEA » (d) PEEIR 2 o (HEH () BEFRZ 2R R o
(b) BREEED 2.0mx15m. FEMEEEHRSIKZ @ Mkl (2 REEEH] 15mx 1.5m ZEEHERE ka2
11.15em 55 B/ Ml o ML A a2 REE TR Az Ay ¢ HATORZ Mo A B B B R 4 B » Tl
TIRRBE B Nz thar Rl o

B & ERR (Growth condition of tree height):

(a) IEFRI144E e bk A3 A S I A LR AT (Composition status of number of trees
on each height class of the I4-ycar—old stands by the different treatments): —3i 75 &k AR
A BB A YL A4 E2I 45 B o R WL BRAR IR B2t o BT » JOGL e A L A 54 T
o



il

16

“Tab. 12 Frequencies of number of

#12 EEEPMM:&#%%MLM%Z%M%W —fiE (AR
trees distributed on height classes in each
of the 14-year—old stands treated with different spacings (M.)

Bz
m (a) 1.5mx1.5m (b) 1.5mx2.0m (c) 20mx2.0m ! (d) 2.0mx2.5m
Jrow | ROE L we | RO | e ow | RO | we e | RO
HiTGRE \ Dfu$2§: Percenta~ ONEUEE’:; Percenta— | l;Ifu?;le; ‘P ercenta— lc?lfu?:é)é‘; Percenta—
ge | ge ) ! ge Bge

5.5 s o 6 0.59 = = i 23 =
6.0 12 0.91 12 118 | 2 022 | — —
6.5 12 0.91 6 0.59 s S e =
7.0 22 1.67 3 0.29 2 0.22 — —
7.5 54 411 10 0.98 6 0.68 = —
8.0 51 3.88 18 1.76 8 0.88 1 0.11
8.5 . 69 5.26 18 1.76 7 0.77 2 0.23
9.0 49 3.73 38 372 1 0.11 7 0.79
9.5 101 7.69 5 ‘l 0.49 == ~— 7 0.79
10.0 112 8.53 20 1.96 16 1.76 21 2.38
10.5 140 10.66 B 0.78 19 2.09 7 0.79
11.0 114 8.68 34 3.33 11 0.11 27 3.06
11.5 127 9.67 71 6.93 25 275 49 5.58
12.0 168 12,80 a8 8.42 5 0.55 41 464
12.5 93 7.08 B 0.78 37 4.09 56 6.34
13.0 72 5.48 72 7.05 ;52 5.75 54 6.11
13.5 47 3.58 184 18.00 4 0.44 75 8.49
14.0 41 312 102 9.89 68 7.52 168 19.03
145 13 0.99 93 9.11 75 8.29 76 8.60
15.0 8 0.61 93 9.30 83 9.17 78 8.83
15.5 2 0.15 39 3.82 84 9,28 82 9.29
16.0 8 0.38 51 4.99 77 8.51 46 5.21
16.5 1 0.08 12 1.18 89 9.83 32 3.62
17.0 — — 12 1.18 101 11.16 32 3.62
17.5 — — 3 0.29 63 6.96 ° 10 .11
18.0 — — 3 0.29 32 3.52 10 111
18.3 — = 1 0.10 27 297 2 0.23
19.0 — —_ 1 0.10 11 1.21 = =
19.3 —_ — — — 9 0.99 = =
20.0 = = - = 1 0.11 = =
'f_ﬁ?l Total 1313 100.00 1021 100.00 905 100.00 883 100,00
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#13 A4 HE RS E R B RTE—TER (AR
Tab. 13 Average of height and its variatonin in each of the 14-year-old stands
treated with different spacings (m) ‘ :

= R
Ttems | SHfEld | s f | R o4y @ | EAmE | R RGK | ms | D8RS

Arithmetic Standard Coefficient |Skewness Sl‘iﬂ;ﬂfﬂ@f
FomrEe Range | Mode mean deviation |of variation (%6) DOsD
Spacing N | (2%) curves

(a) 1.5mx1.5m 6.0~16.3 120 10.794+0,036 | 1.92+0.025 177440241 | —62.98 (iRl
(b) 1.5mx2.0m | §.5~1%.0 13.5 13,0540.080 | 2.37+0.035 18.164-0.280 | —18.82 &A= {RR
" (¢) 2.0m%2.0m 6.0~20.0 170 151440083 | 2.38+0.038 15.73+0.256 | —77.81 |HZ=fEi}
(d) 20mx2.5m | 8.0~18.5 14.0 13.934-0.042 ; 1.85+0.030 13.2840.217 | — 3.79 [EMEREH

B RRF12RELL » TS REE A2 AR B A R A R E RSB 134T - 3
e A TN o RUREISMEZ 2 Ll () BEE] 1.5mx 1.5m Z RS B Ik » P
ERI0.79mREE/ME o MY, (o) MEBEEN2.0m x 2.0m Z a4 SR » NS 15.14m
TREARE o (b) 1 (d) WEEEHZEMS » BATELZH « BREMRENEZ » FL2L (b) BE
BB 513,28 % R R/ » ()RRFEMAE15.73% Kz o () FI (b) WEESFIE 17.74%F
18.16% » 74m (d) F1 (c) WIRRBEIEEHRMAS » o (him » 82 () 1 (b) WREEE MR .
TEM ST B/ o FRENRAZ AR Z 4 » ARIBZ BhE AR » MRS SET o

(b)) BREAAEERSTIGHEREERNEERZER S HiE (Comparison of the differences
of total increments of tree height per tree of the 14-year-old stands by the different

treatments) :—3EHTHFAZEFE » KRGFINT ¢

#14. ZEEIMEEZRRFRSERANENERER (A

Tab. 14 Average total increments in height per tree in each of the 14-year-old

stands treated with different spacings (m.)

== [AES
~._ Block i i
Bty I I m v v VI
FhEERER Total Mean
#Spacing ' i |
(a)1.8mx1.5m 10.45 10.26 10.55 11.17 10.87 | 12.01 65.31 10.88
! .
(b)1.5m % 2.0m 13.21 12.89 13.00 13.28 13.12 12,51 78.01 | 13.00
(c)2.0m x2.0m 14,55 15.34 15.37 15.11 15.41 14.00 89.78 14.96
(d)2.0m < 2.5m 14.49 1 14.25 13.97 13.69 13.53 13.62 B3.65 13.94
| !
i Total 52.70 52.84 I 52.89 53.25 52.93 52.14 316.75
| |

i ERFOR » T RS A7 TR
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#15. RERUEEL RN PSERMEMAERILZ S 4%

Tab. 15 Analysis of variance of average total increments in height per tree

in each of the 14-year—old stands treated with different spacings

; 1 ; §. N 1) .| @ % P
o B @ B P T M| H 7 F g Theoretical F value
: Degrees of Sum of Observed F
Variance freedom squares Mesan square | value | 5 9% 18
i i
[ - i 5 0.1686 — — | o i i
Block : i
M oELORY 3 54,3477 18.1159 57.9338#* 3.29 5.42
Treatments
H = 13 46913 0.3127 —_ — —
Error |
1
|
b gt = | gy ny
Total 23 5§9.2076 |

B EH16EEE » MREMEZ T ERMER » T ERR R E 2 RAHEE » %ﬁﬂﬂiﬁz{sﬁiﬁﬂk
ZHERRE R » TE R REE - 2R » YT Fisher 1K T-test 1ATF ¢

#16. RANEEERRPHEREERERIEZ EREE

Tab. 16 Comparison of the differences of the average total increments in height per
tree in each of the l4-year—old stands treated with different spacings

Boo®m B EERGR) # 5 RO OEE & K
Treatments of spacing Incnzem)ents Differences L. S. D.
m.
(c)2.0m X 2.0m 14.96 — — — (1)59% =0.69
(d)2.0m % 2.5m 13.94 1.02% — = (2)19%=0.95
(b)1.5mx2.0m 13.00 1.96%# 0.94:# R
(a)1.5mx1.5m 10.88 4,084 3.06%* 2.12%%

g1 EFI16R W% » A IRTL 14 Ak R ERE AR i 2 2 R B o Hi Ll
(c) MREREN 2.0m x 2.0m rfif{BEHEA B314.96/A R o SRERER » (d) BEEA] 25m x 2.0m BEiHE KA
B139ARKZ 3 (b) ISR 13.0 L4 RBKE ;5 ikl Cad EEFRED 1.5m x 1.5m FREEHARE 43 53
10.88 AR » UL o ERIFHMEMHEEEEL I M Z 22 R WA » TR E SRR R ¢
’ ﬁ'-zliﬂﬂ}:ﬂ'\'z?lu] A R TR 20 e :

C #HTELEEIRNT (Growth condition of the clear-length) :

(a) BEEBN4AEEMSERE TRz G BRGE (Composition status of the number of
trees on each clear-length class of the 14-year—old stands by the different treatments)
: — I R AR IR SR TR LA4E He b S5 B T b 2 R LR BROR T » ZRasE B L AT » Ty Eesial i
Ho SFIMTRE o
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F17. EERNAEARS T EMEZ RS hi—5EE (AR v
Tah. 17 Frequencies of number of trees distributed on clear-length classes in
cach of the 14—year-old stands treated with different spacings (M.)

m (a) 1.5mx1.5m - (b) 1.5m % 2.0m (c) 2.0mx2.0m (d) 2.0m x2.5m
; B M |EAEGR)| BR M |\EAEW)) B [EAHEOG)| & M [BSE(%)
ey Number | Percenta— Number |Percenta~ | Number |Percenta— | Number |Percenta—
o of trees ge of trees ge of trees ge of trees ge
37 — — — == s L 2 0.32
40 3 0.40 1 0.14 — = 1 0.16
43 | 4 0.54 1 0.14 — s — -
46 2 0.27 1 0.14 = — 4 0.64
49 9 1.21 4 0.57 1 0021 11 1.76
5.2 9 1.21 1 0.14 = — 6 0.98
5.5 18 2.43 5 0.71 = — 16 2.56
5.8 5 0.68 3 0.42 & = 5 0.80
6.1 49 6.48 11 1.56 1 0.21 17 272
6.4 36 4.88 12 171 1 0.21 17 272
6.7 52 6.88 32 4.54 3 0.63 24 3.84
7.0 125 16.85 64 5.08 9 1.89 72 11.50
7.3 6 8.89 47 6.70 9 1.89 51 8.15
7.8 65 8.76 67 | 956 16 3.36 48 7.67
7.9 106 14.28 g1 | 1158 24 5.04 73 11.68
8.2 33 4.45 47 | 670 13 2.13 43 6.86
8.5 54 7.14 96 13.69 ! 52 10.82 66 10.54
8.8 10 1.32 20 2838 | 13 2.73 13 2.08
21 50 6.62 %0 | 1284° 70 1471 48 7.67
9.4 18 - 2.43 43 813 41 8.61 31 4.95
97 8 1.08 15 2.12 25 5.25 20 3.52
10.0 13 1.75 23 | a2 50 10.50 26 416
10.3 3 0.40 13 1.84 17 3.57 11 1.76
10.6 3 0.40 12 171 16 3.36 4 0.64
10,9 1 0.13 5 0.71 53 11.13 g 1.44
11.2 — 2 il niog 22 4.62 2 0.32
115 = — 3 0.42 26 5.46 1 016
11.8 = = — — 1 0.21 — —
121 == = 1 0.14 8 1.68 3 0.48
124 — — L 2 0.42 = —
127 = 2 —£g8 (| oo Sr o I ey
13.0 = — — — 3 063 — =
-éTotsEH‘ 742 100.00 701 ; 100.00 476 100.00 - | 628 100.00
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#18. EEHAEEHSK T ETEEREERHE~EE (AR)
Tah. 18 Average ol the clear-length and its variation in each of the 14-year—old

stands treated with different spacings (m.)

H l SR

ST | MR 1 | mems | SEREC ) mam lessimes
A EE Raiiie Mode Arithmetic| Standard |of variation SI“E?;‘;ESS Shape of
épacing= 216 mean | deviation (9%6) £2 curves
(a) 1.5mx1.5m 4.0~10.9 7.0 7.4']10.028i 1.154-0.020{ 15.36-4-0.276 +41.35| MFHERE
(b) 1.5m x2.0m 4.0~12.4 8.3 8.214+0.030 1.1840.0211 14.40+0.265 —24.66| [MAHRR

I
{c) 2.0mx<2.0m l 4.9~13.0 9.1 l 9.55+0.040, 1.30+0.028] 13.604:0.303 +34.60| [IARERE
(d) 2.0m>2.5m 3.7~121 79 ! 7.95i0.037i 1.37+0.026| 17.28-+0.338 +3.63| EEFIETRE

'
|

B R FEE1TEEES » TmE RIS 2 AR RRE A B TRz S i T8 o L 18 RE
Z s MEREHORZR TR Ml » F2L (o) MEHSRER (2) BEWRS R/ o EitHR
W R ZEEIZ » skl () BREEHRDIEEAR » FIRMEE s (a) BEEMKSRTATARFRLRE » Eik
MEEBEK o gtk Tlmit (o) MEEE MRS TEMARTE 4 HEG Z ik R  REHEZ
PEFUAEZ » L) () BEEED 2.0m x 2.0m ZHVHEASE 13.60 ZRER/N » (d ) BEE
25mx2.0m ZEMHIEHSB17.28% REBEA o - (b) 1 (a) RigEEEZ WHELA R A RIS ZE o 7
4 () BERMFRAZH TEDIERRER » M (d) BEHAAIRE - KEEZAMNESUEE
EEREz R R o

(b) BENIAFELEMSTEEFRZETEEERR 2 (Comparison of the differences
of size of the clear-length per tree of the 14-year-old stands by the different treatments

) —— TR A o RRAFIMT -
#19. BEBEUEELARGTEPERZETEER

Tab. 19 Average total length of clear bole per tree in each of the 14-year-old

stands treated with different spacings

\ Block \ b )
= I I It v v VI
sk ERHE | Total Mean
Spacing
«(a)1.5mx1.8m 6.66 6.53 7.43 6.61 8.82 7.80 43.85 7.31
(b)1.5m % 2.0m 7.93 8.03 8.46 8.96 B.63 .57, 49,58 7.10
(c) 20m x2.0m B.92 10.36 9.06 10.49 8.62 9,35 56.80 9.46
(d)2.0m X 2.5m 814 8.36 8.90 8.73 6.82 6.77 47.72 7.95
bl 1
b 31.56 33.28 34,79 32.89 31.49 197.95 —_
Total 93.85 ;
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el 2 FTR o TR BT 0T » FUANTF 3 ¢

$20.  pREANAELE IS AR TR B TR AR

Tab, 20 Analysis of variance of average total length of clear bole per tree in

each of the 14-year—old stands treated with different spacings

e ;
i A B om B | F O W { 15 L F & f’f‘ﬂheoraﬂ?ical I}:‘ valuf;ﬂ
: Degrees of Sum of | Observed

Variance freedom squares Mean square| F-value 5 9% 1%
G | '

et 5 20298 | = = — ‘ —
| 1] i
oL T ris 3 147311 4.6827 6.534 3.29 5.42
#E :

Eiror 2 25 10.7547 0.7170 — I — =
i 3 27515

Total 2 .5156 — o = =

H_5E2035 2% » RN P 2 EEEE I TR R A R 2R HIERE » £ RERSFHFAZ
TR » MR EIEE 2R » B T Fisher K T-test BT ¢

#21. BREBMEAESARR AT EERZE TRz R R

Tab. 21 Comparison of the differences of the average total length of clear bole
per tree in each of the 14-year-old stands treated with different spacings

B B2 il i B T e S #= B Ep R |
Treatments of spacing | iﬁgftlﬁo?(f Differences L. S. D.
(c) 2.0mx%2.0m 9.46 (1)59%=1.04
(h) 1.5m x2.0m 8.26 1.20% (2)196=1.44
|
(d) 2.0mx2.5m 7.95 1.51%%* 0.31
(a) 1.5mx1.5m 7.31 2.15%# 0.98 0.46

i EFUSE21E 2T » 4 BRI A4E A Pk A RIS RS TR SR 5 T © Hor il (oD
BEEEE) 2.0m x 2.0m 2 hHBEAKSY o SRS = R SR - HEEIEY - KT © 23012 )
M () REHSFEERZE T sE B » I BRE » REEALRRBRLT o

D. #5FiRag BT (Growth condition of width of crown) :

(a) BRTRRIT44E A A4 I TEIRMY 2 PRI IR e (Composition status of the number of
trees on each width of crown class of the l4-year—old stands by the different
treatments) 1 ——JuX B BEFRLALE bk £ MITEARIS 2 RRVCHRIRARTE » FRISERILAMIILELY
T s TR R AT ¢
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122, (HEIREPERILAGE A A A& IR A thi— 3

Tab. 22 Frequencies of number of trees distributied on width of crown classes in

AR

each of the 14-year-old stands treated with different spacings (M.)

N ._Tr{a%tﬁﬂeﬂ'i @15mlSm | (b)15mx2.0m (€)20mx20m | (d) 20mx25m
fit s of trees | ge | of trees _—gc 7”7?[ tr?fs__ ge of trees | ge
|
0.4 1 0.11 ‘ 3 0.38 =L — 1 0.14
1.0 3l 353 | 17 | 216 8 1.34 4 0.55
1.2 39 4.45 : 23 | 2.92 18 3.02 6 0.82
14 66 7.53 38 | 4.83 24 4.03 19 2.60
1.6 128 14.60 94 11.94 49 8.24 50 6.83
1.8 110 12,54 120 | 1525 56 9.41 71 9.70
2.0 108 1231 134 17.03 86 14.48 107 14.62
2.2 114 13.00 75 9.53 54 9.08 78 10.66
2.4 89 10.15 73 9.28 a0 15.13 a2 11.20
26 77 878 | 68 8.64 67 11.25 111 15,16
2.8 45 513 | 42 5.34 57 9.58 77 10.52
30 36 410 34 432 3l 521 48 6.56
32 - 18 2.05 26 3.30 14 2.35 23 3.14
3.4 8 0.91 21 267 17 2.86 i5 2,05
3.6 2 0.22 7 0.89 12 2.02 15 2.05
3.8 3 0.33 8 1.02 4 0.67 7 0.96
40 2 0.22 2 0.25 4 0.67 15 2,05
42 . A 2 0.25 3 0.50 3 0.27
4.4 2L L j =2 1 0.17 1 0.14
e it | |
otal 87 10000 787 | 100.00 | 595 100.00 732 1oo.qo
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23, EFERNAMEL NS BRI R R R (B

Tab. 23 Average of width of crown and its variaton of distribution in each of

the 14-year-old stands treated with different spacings (m.)

H O H RN (FA
T Tems | SRR | e R 8 | i | JEREEC SJTHIEE T
TR Arithmetic | Standard |of variation |=*5WESS Shape of
gﬁiﬂ‘:fl"’fg \ Range Made mean deviation (%) (%) curves
i | I
\
(a) 1.5mx1.5m 0.8~40 22 2.05+0.013 0.864-0.009 27.51+0.476) — 26.18 [Z={fi}l
(b) 1.5m x2.0m 0.8~43 2.0 2.164-0.015| 0.61+0.010| 28.15+0.515| + 25.90 JufifRHl
| ‘
{e) 20m < 2.0m 1.0-4.4 24 23040017 0.62--0.012 267240557 — 15.84‘ AR
7 \
(d) 20mx25m | 0.8~44 26 2.40+0.015) 0.604-0.010| 25.04--0.468] — 33.’?3’ e (REL
: ‘ ‘

e LFISE22RTEE » A BRFRAR S AL AR R AE R IR IS = Sl o L E st 235k
22 » E AT E Z i TERE A PE0.8~4 47 ) » HIZETRA o TS » B0 () B
R205 RN s () BERB2AARREREA (b)) ~ (o) WBEENEREZE -« Ta58
PRAR AT PG EER 2 8 I B BR R A B R IE He 2 B o SRR RRUEZ » 2L (D) ~ (o)
BRERBISH R Z A BN o T (a) ~ (b)) RMETREDEAR A Bk o SRTTRE 2 I EIR S i L
EHTRE /0 o 4 T AR RAEEDE  (b) SRR IEATRES » FIRS IS AAFSE » TR
P TR E e o

(b EEREATAGE AR A R E4E R 2 BB VL Bk 28 o e (Comparison of the differences
of Size of width of crown per tree of the 14-year-old stands by the different treatments

) TR A R RRATINT ¢

24, HERERNIFEEZ KRS TEEREERNERS

Tab. 24 Average total inrcements in width of crown per tree in each of the
l4-year—old stands treated with different spacings

Block Mow o FE o8
> I I I v v VI
S phiakE Total Mean
Spacing
|
(a) 1.5mx15m 1.91 1.94 216 1.92 1.68 218 11.79 1.96
(b) 1.5mx2.0m 2.58 2.00 215 1.80 2.03 2.74 13.30 2.22
(c) 20mx2.0m 2.13 2.08 2.78 1.96 2.58 2,43 13.96 233
(d) 2.0mx2.5m 2.76 ! 2.53 2.37 2.20 231 219 14.96 2.49
i i J
Al s .
Total 9,38 8,55 9.46 7.88 8.60 10.14 54.01 -
|
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R EFRFORL » ST IR RAYES 44T » T
5. MAHEMEIATASEAAL AR AT AR AR Z BB AR R L 35 T

Tab. 25 Analysis of variance of average total increments of width of crown per

tree in each of the 14-year-old stands treated with different spacings

! P A 3 i
n P BB P I # I F it ;tlg‘:heor:;gical g—vnlu@
o Degrees Sum of ‘ . Ohserved i
Variance of Fosidimn SaT e Mean square% Bl 5 1, 19
(A g 0.8184 = == — -
Blocks
*
s B 3 0.8850 0.2950 5.34 3.29 5.42
Treatments i
B = 15 0.8276 0.0852 — — —
Error
e al 23 | 2.5310 = e = =
Total | |
% |

B RIE2OR SRR » AEEMZT HEY » ThETERERSTEERZ TR » TEREs
2R s TYE#7T Fisher & T-test 70T :

326, ABEEREEMERITAE AL ARM TR IR A 5 I 2 208 Hoe

Tah, 26 Comparison of the differences of the average total increments of

width of crown per tree in each of the 14-year-old stands

o= 8 @ oE e # 7 BEXS 3 2
Treatments Width of | Differences i L. S D
crown (m.)|
4‘
(d)2.5m % 2.0m 2.49 — — — (1)594=0.2877
(c)2.0mx2.0m 2.33 0.16 — — (2)194=0.3978
(b)2.0m x1.5m 2.22 0.27 011 —
; skt H
(a)1.5m % 1.5m 1.96 0.53 0.37 0.26

M LFISE26R IS » ME T FEAMEIEE R 2 280U » HdR () ~ @ ™ (b)
FIREHWAEARZ MBEER/NMAETEL » (0D T () MAZBARTEE 4 ) ~ (©
RS HIG (o) JEHZ 26 R AISIEHEEZ 25 0 » #om (o) PR ELRVARTEHII S AR 2 i RENETE AR
Mo



(E) JasEEimaiEREikii (Growth condition of basal area)
( a) BRERI4E AL Z NGERRE (Composition status of the number of
trees on each basal area class of the 14-year—old stands by the different treatments) :—

T AR BT 144F A i 5 BT A ARSI TS » P E R A sB RAETE » Tole s HRES »

SFIITRE ¢

=27 MHBERERIMELE AR ST R H—TEE FEHARD

25

Tab. 27 Frequencies of number of trees distributed on various basal area classes

in each of the 14-year—old stands treated with different spacings (M%)

Al
\\ %p%:ligs

(a) 15m‘<1 S5m

(b) 15mx%20m |

(c) 20mx20m |

(d) 2,0m:<25m

. oww | k[FEF e W BOF . w[EIF g | EEE
#t . Trees | Number |Percenta~| Number |Percenta-{ Number [Percenta-| Number |Percenta-
B.a. of trees | ge of trees | ge | of trees | ge | of trees | ge
0.0025 145 11.04 74 7.23‘ 27 2.98! 38 4.29
O.COSO 264 2011 114 11.13 69 717 a3 10.05
0.0075 236 17.97 142 13.87‘_ a0 8.82 84 9.48
0.0100 188 15.08 113 11.04‘ 106 11.69 80, 10.16
0.0125 154 11.73 153 14.94; 108 11.58 108 11.85
0.0150 12'7I 9.67 101 9.851 89 9.81 108 1219
0.0175 72 5.48 108 1055 103 11.36 o8 11.06
0.0200 44 3.35 54 5.27i 79 8.71 65 134
0.0225 42 3.20 33} 3.42, 64 7.06| 50 5.64
- 0.0250 13 0.99 50i 4.88 40 4.41 41 483
0.0275 7 0.53 25 2,44 39 4.30 35 3.95
0.0300 7 0.53 17 1.66 31 342 28 3.16
0.0325 1 0.08 17 1.66i 23 2.54 18 2.03
0.0350 1 0.08 4 0.39 21 2.32 14 1.58
0.0375 1 0.08 6 0.59 16 1.76 12 1.33
0.0400 — — 5 0.49 4 0.44 3 0.34
0.0425 1 0.08 2 0.19 5 0.58 3 0.34
0.0450 — — 1 0.10‘ 2 0.22 1 0.11
0.0475 = - 2 0.19| 2 0.22 = =
0.0500 — — — = 2 0.22 2 0.23
0.0825 — — — — 2 0.22 — ==
0.0850 — == 1 0.10 1 0.11 1 0.11
0.0575 —] — —{ = 1 0.11 1 0.11
& ot -~ J |
Total 1,313 100.00 LO%j 100,00 907‘L 100.00 8esl.  100.00
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428 PR PLAI44EL: 2R ﬁ*ﬁtﬁfﬁlfx 2R i T A

fl&]["_‘ﬁlﬁ :l\ @)

PR ARD)

Tab. 28 Average of basal area and its variation of distribution in each of

the l4-year-old stands treated with different spacings (Unit:m®)

\ Lo e 7 g :
@tems SURE (% W) T m g | mime | JIAAK | WA R
iR R Mode Arithmetic Standard of variation | Skewness shape of
% Spacmg s ange K% mean | deviation (9%) (%) curves
(a)1.5mx1.8m |0.0025-0,0425 0.0075| 0.0107+-0.0001/0.0056--0.00007| 52.484-0.859| + S57.14|AIARmE}
(b)1.5m > 2.0m 10,0025-0.0550| 0.0125] 0.0137-+-0.0002/0.0081 0.00012 59.60+1.161| -+ 13.5B(1&A R
(€)2.0m »2.0m [0,0025-0.0575| 0.0100| 0.01714-0.0007| 0.0030+4-0.0005 17.444-0.735] 4 235,66 3@ [m)G WA
|
(d)2.0m < 2.5m i0.0025—0.0575 0.,0150| 0.01584-0.00020,00894-0.00014 SS.Blil.ISQJ: +  9.00[% mARE

B EFISE2TRIPZE o FIAE BRI AT SRR L B AE A AT RS Z A T o PRERSR28 R LSS »
MES TR (a) BEHDEE 2 ()~ () REERIAST R R o (b) BEIEATERIE 20 o 7T
SNEFEEERZ 5T » B BTREINL AR RS « RLHFIESZ » () BREI 2.0m x 2.0m Zrhi
E#4E 0.0171m? » REEA (d) @A) 25mx2.0m ZEHEMSE 0.0158m? k2 » (b)
Al (a) FREIEIRARIG0N o BB REWIERZ » RLL (o) EEKARIT.44% » FIREN » Hib=
A PR TR PR » W12m (o) BEFLERA 2 a0 KRNI BAT iS58 » AR R4/ I » BN ARIZ MR BEA N EE
FREET o Ixi b HA il Bt R R Z ﬁ%ﬁEMERH%’$ﬁ%ﬁfﬁﬂ2%%ﬁ%ﬁ°%
(c) BEM S Z il FRIE R A A RPTE

(b ﬁﬂﬂ'ﬂ‘iﬁ&ij’iﬂxﬁ‘ziiﬂ“]i&j:r_ﬁirﬁllﬁ?fﬁﬂiﬁﬂﬁZ%ﬁlﬁ@f ( Comparison of the
differences of total increments of basal area per tree in each of the 14-year-old stands

by the different treatments) :——3E¥TEREZEE » (FRSFIIOTF ¢

#29 FIEBMEERRESTHFEABTRGE RS

Tab. 29 Average total increments in basal area per tree in each of the

l4-year—old stands treated with different spacings

" 9 Block | : ‘ HOM|E B
Lﬁ‘ﬁﬁﬂﬁ L I I m w v VI
Spacing | [ - \ | Total Mean
(a)1.5m x1.5m 0.0084 0.0085) 0.0091 0.0115 0.0100 0.0145 0.0620 0.0103
(b)1.5m X 2.0m 0.0139 0.0123 0.0130 0.0145 0.0148 0.0123 0.0808 0.0135
|
(¢)20m X 2.0m 0.0148 0.0190 0.0182 0.0164! 0.0179 0.0153 0.10286 0.0171
(d)2.0m X 2.5m 0.0190 0.0184 0.01 53‘ 0.0143 0.0138! 0.014(]; 0.0946 0.0158
bt biid L | a l
ik ) 0.0561 0.0582 0.0568 0.0567 0.0883; 0.0861 0.34C0
Total [ | |

flid ERT » ETWMBWHAHTTF ¢
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30 RRERIMEL LRI AP ERMTE R AR T2 8 bR

Tab. 30 Analysis of variance of average total increments in basal area per tree
in each of the 14-year-old stands treated with different spacings

" R EETTTm . B m F M
% & S o i F | Theoretical F value
: Degrees of | Sum of | Mean Observed
& s e AR freedom squares | square ' T value 5 % - 1%
|
5 45 i 5 | 0000001
Blocks | |
shofe!
A Z i 3 | 0.000159 0.000053 10.6 3.29 5.42
Treatments
b 15 0.000076 0.000005|
Error | :
! | [
b gt 23 0.000236 i
Total

B EFUR0KMLE » MEERZ [ HEMEY » 793R RRZ RN » £BEH ST

ARZETEBERAER L » FER MY 2 257 » WHST

Fisher & T-test JATF @

31 pREERIAEAAZ RN B £ 5 1 2 52 ol

Tab. 31 Comparison of the differences of the average total increments in basal area

per tree in each of the

14-year-old stands treated with different spacings

1 B gl

Treatments
____of spacing

(c)2.0m % 2.0m
(d)2.0m % 25m
(b)1.5m % 2.0m

(a)1.5m < 1.5m

‘ | 4l - - s ¥
&£ & i 7= L) PRI A
Inm&s;r;t):nts ! Differences L. S. D.
S almE)e ! £ : 2]
0.0171 | Q) 5%=0.0027
|
0.0188 o.oomii (2) 19=0.0038
:|:'
0.0135 0.0036! 0.0023
skip ok
0.0103 0.0068 0.0055 0.0032%
|

B EFUSE31RMEE » M IR B 44 Ak S TR R 2 W TR A 2 T 2 2 TR © i)
() BREHASE 0.0171m* > FIFA s (a) EEAKSE 0.0103m* FIBE/N » iU _EFI= R m
B BRI S o 0 (a) BEEAEEHEEE S AR i s BTEE o

(F) M4SN (Growth condition of tree volume) :

(a) BRPLRI1ALE A2 AN 2 bR B8 (Composition status of the number of trees
on. each tree volume class in each of the 14-year—old stands by the different treatments
D 1 ——IHFROANE BRI AR Ak R P BHS 2 BRUGRRIR T » - BETRRI 2 M o DR HL SR ELA
T > Tol AR T » ST M TR ¢
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#32 RERAEESRERIEH BT Z RN H—TEE QUFARD
Tab. 32 Frequencies of number of trees distributed on various volume classes
in each of the 14-year-old stands treated with different spacings (m®)

N M;md (2) 18mx18m | (b) 15mx20m | (c) 20mx20m | (d) 20mx25m

P om0 %[FEF n w BT (r | F ST e m|AGF
% ™~ Trees | Number |Percenta~| Number Percenta~| Number |Percenta~| Number |Percenta—

Ve Bl - —_| of trees | ge of trees | ge of trees | ge of trees | ge
0.0096 218 16.37 107, 10.48 35 3.84 44 497
0.0341 245 26.28 135‘ 19,99 79 8.66 11 1258
0.0588 288 21.93 166 16.25 97 10.64 108 1197
0.0831 189 14.39 151 14.79 117 12.83 116 13.11
0.1076 117 8.91 130, 1273 93| 10.20 118 13.33
01321 70 5.33 1121 10.97 94§ 10.31 105, 11.86
0.1566 39 2.97 59" 5.78 91; 9.98 73 8.5
0.1811 28 213 36 353 70 7.68 48 5.42
0.2056 3 0.23 44/ 4.31 55 6.03 42 4.75
0.2301 13 0,99 24 2.35 4 4,50 29 3.28
0.2546 3 0.23 17 1.67 24 263 27 3.05
0.2791 2 0.15 16 1.57 31 3.40 21 2.37
0.3036 il = 6 0.59 21 2.30 17 1.92
0.3281 ot = 3 0.29 25 2.74 11 1.24
0.3526 At = 4 0.39 7| 0.77 6 0.68
0.3771 1 0.08 4 0,39 18] 1.64 2 0.23
0.4016 = — 31 0.29 2 0.22 2: 0.23
0.4261 i | 2 0.20 5 0.5 2 0.23
0.4506 = X 1l 0.10 11 0.11 ol —
0.4751 = = _1 s 2 0.22 2 ‘023
0.4996 = - _‘ = 1 0.11 2 0.23
0.5241 = = 1] 0.10 3 0.33 s 8
0.5488 e — 4 = 3 0.33 1 0.11
& & . ] et =omlp Ty
Fotal 1,313 100.0C 1,021‘! 100.00i g 912‘ 100.00 883 100.00

#£33 g4 bk

S B EEREEANTE R (B AR

Tab, 33 Average of volume and its variation of distribution in each of the’
14-year—old stands treated with different spacings (Unit:m®)

oS : EETe W R =T
A B lems| g (¢ ow| B g ow | mems | B0 K 7 | R
A P Ran Mod Arithmetic Standard of variation |>Xewness Shape of
Spacing ~ ge S mean deviation (%) (%) | curves
|
(a)1.5mx1.5m }0.0095-—0.3771 JJ.OSBBJ .0.0683+4-0.0009| 0.0472 iO.DOOSi 69.19i1.273% +20.46|[6 & R #
| |
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[ : ‘ !
(b)1.5m X 2.0m !0.0096—0.5241 0.0566 0.0998+-0.0016 0.0775--0.0012 77.57i1.719[ + B3.13{ITA5 4 2
[ \
(c)2.0m % 2.0m ro.ooea-o.sfgas 0.0831‘ 0.147040.0022 0.0879-0.0015 68.59;!;1.444‘ +65.26 14 A
{d)2.0m X 2.5m io.

0096-0.5486 0.1076; 0,1250i0.0019‘ 0.0854+0.0014  6B.36+1.520 +20.32[Iﬁ].7:‘|'{|?];’]‘.-‘}

B EFU RSS2 LS » T s B b A A R TR R B R 2 S T « TEd 3352 » pill
HAMTEEFRLL () RIS » Ced il (d) WIS RISMA » HTFHEMEARLL (o) B
BB » SRS EATm TR o RELHSR RIS » /4 IS R RUG7E 66.59
~T7.672% 218 » FIEETA » BRAp Ll (o) pREMHA BN » TaE S TAMN BUR/INE 3 Hitde e Eel
BRAERDE) o BERFENE » Mme RS FHESREF » REBRS S AR o
fie (o) MRERRPIZRE bR IS o

(b) REEERITASE A A I AF AR 2 B Rl A B [T 25 5% gt (Comparison of the differences
of total increments of volume per tree in each of the 14-year-old stands by the different
treatments) :——3IATHREIZH£ 5 s KT ¢

234 FEEIEAER AR FEERNBNER S

Tab. 34 Average total increments in volume per tree in each of the 14~year—old

stands treated with different spacings

\[13\%;3 Block! 3 | ; Hl 11 I .
%ﬁ%ﬂm i L i ‘: i 3 b i L Total Mean
(2) 1.5m % 1.5m 0.007] 00554  ooses| ooms  aosto 001 odoss o087
(b) 1.5m%2.0m 0.1117 0.09045 00981 01381 01184 00942 06509  0.1085
(c) 2.0mx2.0m 01264/ 01706 01418  01418| 01554 01304 08664 01444
(d) 20m%2.5m 01561 01444  01230| 01118 01063 01097 075100 01252
B e B \ 04443 04608 04214 04668  0.4441 04357 26738
! |

R ERTTR s TN B MHESHINT ¢
%35 EERMEA L RN EH R A R 2 s A &
Tah. 35 Analysis of variance of average total increments in volume per tree in
each of the l14-year-cld stands treated with different spacings

' [ T e o T Ry BE o
a A | o 1 5w ‘ ) 7 1 F i TheoretELaIFF \E[luc
’ { Degrees of | Sum of | Mean | Observed
Variance | freedom | squares 1 square | T value 5% 1%
]
& i B 5 0.000343‘
Blocks |
B k1] il ‘ 3 } 0.019242 0.006414 14,8817+ 3.29 5.42
Treatments 3 '
ki r 15 0.006469 0.000431
Error l RN N A i o O] B 10 S S
| |
#t Bl l 23 0.026054
Total I

 EFIHISEANHEREZ » MEENZ T BRI » TR RE RS EETERZ R
BRI TEFMEE 58 o WEFHTT Fisher & T-test AF :



30

#36 BEAMEEEARKATEERHARIERIEZ SRR
Tab. 36 Comparison of the differences of the average total increments in volume
per tree in each of the 14-year-old stands treated with different spacings

B =@ | & R R % R SR
Tresa[t,g:;fisg;s of ! Innreannl]ne)nts Differences T8¢ D:
(514 o e 0.1444 t (1) 5%=0.0256
(d) 20mx25m 0.1252 0.0192 ‘ () 1%=00354

(b) 1.5mx2.0m 0.1085 0.0358 00167
(a) 1.5mx 1.5m 0.0676 0.0758 00576 0.0409

th FFUE36E LS o 4 IRFLAE AR AT M B AR k2 2SR o Heh {3l C
¢) BEEMEIER2.0m X 2.0m ZHAE 01444m® s FUFEER » (d) BEEHAKRE » HE () HEE
B s REZARRASEAR (b) BEAARE » MLl () REEMEEETR 15m>15m 2
TR 0.0676m® FSE/ o Fkh (o) REMAK/N—fEES » BSR LFI=EEMERZ »
¥ B 2E 5 o ELHESABR |- T BRI b o

M. EEEERilA4E A fk AR RAPA BT AR itz EE (Total increments of stands’
basal area and stands’ volume per plot and per ha. from the 14-year-old stands by the
different treatments) :——

A, HAYEE R4 E R (Total increments of stands’ basal area) —— S AR EE TR A
1448 2 PR AT TD RN A B Ik 2 22 54T » DB AFRE A& N SR 2 TR 4 B AR
20 » T A RE 2 AR A E R RE R A Z Bim G A Rl » SalinF -

(a) REEIAREMHSETHRGRAERTZ M (Comparison of the differences of total

increments of stands’ basal area in various plots by the dilferent treatments) :——35 |

SRE1A4E A PR R A B L F NS 3732 » ARIRISE RTURBEFEIT ST » FIMNAE38E o IR
TR AT AT A G A = IR B » ZIFT20 o
#37 FREZHSWERRN A RIE (W AR
Tab. 37 Total increments in basal area per plot and per ha. in diiferent
stands treated with different spacings (Unit:m?®)

“~__ [®3 Block| FIEmET | I 2 T 4
SR = 1 ! i v | v L
S bhiEEE Total area ‘ !

Spacing .. | of plots | | | ; ‘ Total | Mean

[
0.06| 2.120185| 2.147448 2.386654| 2.071261 2.402307| 2.285204{ 13.413036|2.235509

(2)1.5m x 1.5m {
1.00| 38,336402| 35.790750! 38.777166| 34.521017 40.038450| 38.086733| 223.5505; 37.2584

0.05| 2.088308| 2671708 2.072437) 2.370102 2658662 2.223083|14.084302| 2.347384
(b)1.5m x 2.0m {
1.00|34.638406| 44.528468 34.540617| 39.501700 44.311033|37.051416 234.5717) 39.0953
! |

|
0.06| 2.607057| 2.623553| 2.542737| 2.779295 2.720749 2.540067|15.815458 2.635910

(c)2.0m x2.0m { |
1.00| 43.450950|'43,725883| 42.378950 46.321583'{45.379150 42,334450 263.5910| 44.4318

0.08| 2.601018| 2.641069| 2.458545 2.401206

|
1.00| 47.350300; 44.017816 40.9']5750i 40.020100i 32.550000; 34.596983; 2355109 39.2518

1.953000| 2.075819|14.130657| 2.355110

(d)2.0m % 2.5m {

i
i R R R A Z
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#38  PEBIMEAL RIS FERENRIGNER L > M5 A=

Tab. 38 Analysis of variance of average total increments in basal area per plot in

each of the 14-year-old stands treated with different spacings

dak A ot i o Yy 1 """"' 0
= A S F 5 il | 2 ] F fit Theoretlcal FJVI%IL:G
i Degrees of | Sum of Mean Observed
Variance freedom | squares ' square F-value | 5% 1%
. 1 fii 5 0.132173
Blocks
B B h 3 0.523948 0.174649 3.40% 3.29 5.42
Treatments
b 15 0.771473 0.051432
Error f
‘ -
H it ' 23 J 1.427594
Total | |

B EFUSBSB AT R RN » SRHMLF Y » Tos8 R ARk » TE4 R HIZE 7
R AR EHEZ PR BTG A = Tk » TR 2 28 L o YT Fisher [C T—test AT :
#39  pEERMELE RS TG ARG A R i 2 2 M ek

Tab. 39 Comparison of the differences of average total increments in basal area

per plot in each of the 14-year—old stands treated with different spacings

& O O OHE & 2 I H i FEFLI
Treatments of Increments . &,
dnacing (m?) | i E D1fferenr_rfm L. S D
(c) 20mx2.0m 2.635910 ' (1) 894=0.2790
(d) 2.0mx2.5m 2.355110 0.28081] (2) 19%=0.3859
ke
(b) 1.5m=x2.0m 2.347384 O.28852Eii 0.007725i
sk
(a) 1.5mx1.5m 2.235509 0.400401‘ D.119601‘i 0.111875
m.2
45.00 o
40.00 e
~ 35.00 r r—
= ,’5‘
g "]"f "30.00
; Ez&oo
8 o 20.00
5 3
15.00
S
& 2 10.00
AR
— ~ 5,00
100

(2)1.5m % L.5m (M 1.5m % 2.0m (¢)2.0m X 2.0m (d)20m %255
JeiFRREBA7) (T reatments of spacing)

W15, 4 Ha T 1A4EA: bR A GTT AL B 2 ol

Fig. 15 Comparison of the total increments per ha, in basal area 0[ the 14-year—old

stands by various treatments of spacing
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d b F5E995 AT o SR IR ABEHER TR M A IR Z 25 AU o HIPER () pREERE
h=(ERE RSN R » EREHMZ L AIREFEZEE » "TRRANER o dlt™
gm Cc) Bl 2.0mx 2.0m  FvifBE BRI MY A2 R IR BE R » Hofln = AEAH PR TR R R -
KL (8) FREAHEEARSY Rifesd o

(b))  PEFERNNTATE AR RS AT A G A E Ik (Total increments of the stands’
basal area from different stem classes of standing crops by the different treatments) :—
SRR A BT R A TR A 1 » SOG40 » 36430 F FTRHA T HOelE »
VI o ‘

F40 R IEELARE A b S ZE R R AR T B AE R TRy 3

Tab, 40 Total increments in basal area from different stem classes in each of
the 14-year—old stands treated with different spacings

MR | () 1.8m < 15mpisr | (b) 1Smx20mBis | (o) 20mx20mid | (4) 20mx28mies | gy
e (2) Stand of (b) Stand of (c) Stand of (d) Stand of '
O 1:5mi%1.5m 20m % 1.5m 2.0m % 2.0m 2/5m % 2.0m

= s Fiog Ecmin ol .:.-. ; oty a; I—-_: pae == __— et i

Elljﬁ:ri\f-(%} i T BT [EArER(96) BT OE ‘iElljﬁ‘é‘i‘—i("/fv i T T E}ijrqu(‘;/a)

ercent— | i Percent- ercenl— ercent— | z:
Frr ]Basal area e S Basal area i B

B [ e
E@Jﬁﬁ\ g E &1 TH
#%&3 ~_ |Basal area

Basal arca

FETas AL
4.0~10.0 3.412081, 25.366 1.815464f 12.890 0.954193 6.106 1.118992 7.918 ‘]%r?r
SN

11.0~15.0 7.278730{ 54.112 6.559699) 46.577 5,652633 36.191 5703694 40,363 | s A
16.0~20.0 2646079 19.671 4,639975| 32,846 6.662843  42.658 5.517716| 39.785 | 0.38

! ha,
21.0~-27.0 0.114197 0.848 1.068164 7,584 2.349437; 15.042 1.690235 11.961

| e A
\

éT -luEf‘ 13-451059; 100.00 14.083302| 100.00 15.619106  100.00 14.130657 100.00

ota, | |

1 4.0~10.0/4 5 REmm R 110 ~15. 0 RAT AR
OIIID;R16.0~ 2004 A4k Aeess 210~ 27 OA G HA

(m?)
7.500
6,750
6,000
5250
4.500
3,750

5

2250
1500
0.750

0.00 ! cRase -
(a)1.5mx15m (b)1.5mx20m (n)E.Dmx?.ﬂm (d)2.0mx2.5m

JigE A (Treatments of spacing)

[FI16. PR EE 144 A SR T B AT A VB feh i = ERige

(Basal area of stand)

Fig. 16 Comparison of the differences of stands’ basal area distributed into the 4 stem
classed of the 14-year-old stands by various treatments of spacing
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B BP0 IR 168 %% » P Afge it FR 1A bk A PO M R R O R R0 bk A T A A B 2 &
AT o P PI(a) B ()RR RL BIEBE RS 2 4653 9 #E 4.0~10.0cm K 11.0~15.0cm R4~ A
ZIARWTARGHAER I » &S REDHMIEZ60.0%~80.09% » SuHA B0 Z M m R YR BRI
Rz kAR o #8435 (o) 1 (d) REERFREREBRESEEZ Har » EATEIA IR () 1 (b) WiEERLMR » SINE
7 16.0~200m F 21.0~27.0cm WlgRifleM 2 RMIEEGRAER T » #9058 BBk RS

52.0%~57.6%5 » MR ZEERUUE IS RERZ HA » 2L () BB BA o itk Cc
J ﬁﬂZWﬁWﬁf{fﬁ‘@iﬁ{L{fﬂﬁfm/\ o T B RBEAR BRI 1225 o
B. #haHHEAREIE (Total increments of stands’ volume) : ——f@Baksik—F A @A

VLR 2 o A B A R L2 22 SR ATE » DA TR bk 2 MR R Z A B A B R A = 2250

s ThiEa S REZHAHRRER L > DIRE IR AR Z H SR I » 430 F :
(a) mﬁﬂﬁﬂﬁ-ﬁﬁ[mﬁﬁ}fwﬁ'ﬁ‘ﬁé‘EEIZtﬁﬁi (Companson of the differences of total
increments of stands’ volume in various plots by the different treatments) : ——dfie

& 144 2 2 Wiy M BEHAE

BRI AR M RO A B A2 B Mgl » DIFeEy -
F4l EREZHAWRENERRE (U raR)

Tab. 41 Total increments in volume per plot and per ha. in different stands
treated with different spacings (Unit: m?®)

=il o ZIINEI415E » SHEINRRRTTR] » SETTHRF M7 » FUNE4235 o JEHTEE

[EHEE 1
Block|ft&d £ 3
Ek I I 1T I Y \ Vi
FEE Total Mean
Spacmg 2
(a) 1.83mx 0.06| 12.825290; 13.507214| 1.4.895184| 13.658744| 15.300994] 15,839579, 86.027005 14.337834
1.8m 1.000 213.7548] 2251202 2482531 227.6457| 255,016G| 263.9929, 1433.7833| 238.9639
(b) 1.5mx 0.06| 15.979411( 19.800787| 15.88056| 18.335837| 20.842252| 16.662666] 107.309009|17.884834
- 2.0m 1.00] 266.3235| 330.0131| 261.4676| 305.5966, 347.370% 277.:’111% 1788.4828| 298.0805
|
(c) 2.0mx 0.06| 22.004297] 23.278790| 22.544482| 23.890.758, 23.786512| 21.385289| 136.890128(22.815021
2.0m 1.00f 366.7383] 387.9798 375.7414 398.1793‘ 396.4419| 356.4215| 2281.5022| 380.2504
(d) 2.0mx 0.06) 21.411818 21.518845| 19,383198| 18.575037| 15.051323| 16.041376(111.981597|18,663599
2.5m 1.00] 356.8636| 358.6474| 323.0533] 309.5840| 250.8554| 276.3563, 1875.3600! 312.5600

42 EEAAEERZ AR PSRRI ER S T

Tabh. 42 Analysis of variance of average total increments in volume per plot
in each of the 14-year-old stands treated with different spacings

| :Eﬂ IIrJ F
i, R 8 W B O T F 1 il F i Theoretical Foalod
Variance Degrees of Sum of Mean Observed 59 ‘ 1%
freedom squares square F-value | e 9
B R 5 9.862998 e = st L
Blocks ’
B BO[H 3 217.935522 72.651841 17.90pk# 3.29 5.42
Treatments |5
3 15 m%mml 4050084 | — ] —
Error e Al e S e R 1 | | "
1
3*‘“ s g 23 288.704782 ] — — — 2
. Total [ i
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i LFUBARRANHEIZ » NIRRT T (EEMEEY » THRRABLUELAYL I > EARAH
ENZE R AR AMBE R AT B Rk » WO FRHRE 2258 o WTTHAT Fisher & T-test T 2

in each of the 14-year—old stands treated with different spacings

#43 REAMEESRRS TR BNAR R BRINEEE

Tab. 43 Comparison of the differences of average total increments in volume per plot

Treatments Increments | Diflerences L. S D.
of Spacing (m%) [
(c) 20m X2.0m 22.815021 — — — (1) 596,=2.4788
(d) 2.0m xX2.5m 18.663599 4,151422%# — — (2) 194=3.4279
(b) 1.5m x2.0m 17.884834 | 4,9301874# 0.778765 —
(a) 1.5m % 1.5m 14,337834 8.477187%k 4.325765%+ 3.547000#*
ma[
390.00 —
360.00
330.00 oty
# 300.00 )
("-U; Py '270.00
.00 =y
§ 4 20
w 21000
B
o 180.60
EESS 150,00
° b :
2, 7h 12000
5 w0
60.00
30,00
0,00

2)1LdmXLm (b)1.5mx20 (c)20mx20m (d)20mx25m
HEFERRBELG] (Treatments of spacing)

17 &REMIAEERS BN B A R I HE R

Fig. 17 Comparison of the total increments per ha. in volume of the
l4~year-old stands by various treatments of spacing

h EFISEA3F4E » MR FRIRAH R ER 2 AR P2 2 IE o HEduR (o) EEEE] 2.0m % 2.0m
Z AR S B R A o BUR i = MEpE R 260 o SELREREY » (d) 1 (b)) FREEELZ 2 BURERZE »
A () EER/DN > M2l (o) BEIMEMEETEIERS » FUSBME/D o dm (o) BRIEBEFANIEEEE 2.0m
x2.0m3% » ARG HIRUERRIS » BARWZ FEIRE RESMER o

(bR AL AR NIRRT e # R AE it (Total increments of the stands’ volume
from different stem classes of standing crops by the different treatments) :——3Z¥4gEaE
144E A ORE MR Z A RO AE R Ik » 50554358 » EZ RTTHE » B IEHEH » DITTRRR L o
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Tab. 44 Total increments in volume from different stem classes in each of
the 14-year-old stands ireated with different spacings
5 RG] (2) L.5m X 1.5mapar | (b) Lomx 20merar | (c) 2.0m < 2.0mipsr | (d) 2.0m X 2.5mbrayr
SPa.| (a) stand of 1.5m (b) stand of 1.5m (c) stand of 2.0m (d) stand of 2.0m
et | 0 1B m ¥ 2.0m % 2.0m % 2.5m ~
- e
@olﬁe o 3t [mEaEee)| # BOEAEHGE) | OB ?—.‘T)ﬁ'%“i(%) i | HaEa(9%)
TR e Percent~ Volitia Percent- Volimie Percent- Volime Percent~-
ﬂEIID-C-\_\ age age age ¥ age
i 1 |
|
4,0~10.0 17.903303} 20,811 10.913388 10.170] 6.099222 4.456| 7.024208 6.281
11.0~15.0 4'7.355459‘ 58,047, 48,447381 45.148 45.391296 33.161| 42.503626 38.005 -
16.0~20.0 19.796694 23.012) 38,335200 36.724 60.2285731 44,001] 46,825246! 41,870
21.0~27.0 0.972190 1,130, 9.612460 8.958 25.161605j 18.382) 15.482846 13,844
- |
& Bl 86.,027646 100.00; 107.308429 100.00 136.88{]797| 100.00/ 111.835926 100,00

(Volume of stand) Z3iMh3t

' (m?)
60.000

50000
40,000
30,000
20,000

10,000

0.000

CUR4.0~104 4 4k ABEERR11.0~ 15433

L] == RoLO~TOAAHA
16,020,035 HA
Sl
r =

(a)1.5m

(€)2.0m X 2.0mi (d)2'0m X 2.5m

jéifERE 7 (Treatments of spcining)

18 & B ER1AEE A bk o b Bty B IO A el 2 Hoge
Fig.18 Comparison of the differences of stands volume distributed into the 4 stem
classes of the 14-year-old stands by various treatments of spacing

B 445 R E18 2% » T 4mdg it B4 4E A= bk 43 PO i EERE 2 Sk oACH Rl A Bk 2 S R
ol (a) B (b) MimMmEMEIEA RIS 1.5mx15m B 2.0mx1.5m s » % - FIRTER
FORERR N Z S AR B A T o R R B R AR M L 205,09 ~75.097 » ‘M FRR 2 M A Bl
o RERMB AR o AL () BAEEE] 15mx1bm ZEEREZHaaHE e B () F1 (d) M
BLERMERE Y AIFE 2.0mx 2.0m B 25mx2.0m ZHs} o F T HIRIEE A T REH 7 2 r Ak B
AR s BEEFZIRBD WAL 55.6%~62.2% » i (o) 1 (d) WiEEKS RN HIUR
BERARAEA AL BERLR] 2.0m x 2.0m 2 HEEEFRSY B35t 2 » HLAB A BRI fif bk T I BEE AR L o

IV @ R4 A HSEATM B RS Z KRR R A& (Net revenue and total
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yields of cash and tree volume

spacings) :

from the 14-year—old stands

treated

with

different

A, FRERIALE S A A B AR BT 24 S5 I it (Comparison of the differences

of the total future values per ha. of planting and tending for establishing the 14-year-old
stands treated with different spacings):——F5 &k BT R AN R % R HL T ANETGHE AT

IR ~ HEROTY ~ REPRTRL R bR BT SR AR T o T

HERIHT o SFIMTEASR ¢

FULE »

545 AR RRAEBEMRBIFA T R R RN

Tab.c45 Amount ol expenses used for buying Chinese fir seedlings to he
planted per ha. in different spacing treatments

Toihes B SRARFDRL » k2

S MR (AR W g | A Mo Bl oW o
Treatments of Number of | Value per
spacing | seedlings used | seedling | Value in Total | Future value in total Remarks
i _for one ha, 3 e ]
| i
(a) 1.5m »1.5m 4444 | 0.10 444 | 444:2(1.09)14 =1485.0555| B2 IP_F’E,'}
: iz L/IJH jliteNG
(b) 1.5mx2.0m 3333 0.10 333 333 % (1.09)14=1113.795¢| 0.08~0.105¢ «
(c) 2.0mx2.0m 2500 0.10 250 250:¢(1.09)=835.433
(d) 2.0m:=<2.5m 2000 i 0.10 200 2002 (1.09) 14 =668.345¢
#46  ATRRFE BT AR A B R AR TR R %
Tab. 46 Expenses for lifting seedlings to be planted per ha. by
different spacing treatments
’—’\Lfl NGB A ‘ N
A At B B l*i‘J:EL{ Bmoofif | s | B8 1 fill B
Treatments of Workdﬂys for | Wage per
spacing lifting seedlings day Wage in total | Future value in total Remarks
used per ha. \
[
(a) 1.5mx1.5m 4.4 ! 10 ‘s 44 44 % (1.09)1 =147.037; %@;ﬁ{ggym
| gk 'f‘Z REEG
(b) 1.5mx2.0m 3.3 10 33 33 (L09)1¥=110.287% | & i[’ﬂ;i’ﬂé"}féﬁﬂ
—il 2 2
(c) 20mx2.0m 2.5 10 25 25 (1.09)14 =83.5475 ﬁzﬂ{%&ﬁhiﬂf*’?
| R Rtk
(d) 2.0mx2.8m 2.0 10 20 20 (1.09)4=66.837C | A -
F47 BATRRMEENAEA BT RS E
Tab. 47 Amount of expenses used for ground preparation per
ha. in different spacing treatments
|
EATFENED | demdmatETIC | B | it | # i H Fi
Treatments of | Workdays for | Wage per
spacing ground prepa— day Wage in total | Future value in total Remarks
ration per ha.
(a) 1.5mx1.5m 10 10 100 100 (1098 =334.175 | s R
: | A TERREET
(b) 1.5mx2.0m 8 10 80 802 (1.09)% =267.34% | » Hidil 3
' | BoosE R
(e) 20mx2.0m 6 10 60 60:¢(1.09)14=200.8055; | AT e
(d) 2.0mx2.5m 5 10 50 50 (1.09) 4 =167.093¢
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Tab. 48 Amount ol expenses used for planting per ha. counted [rom each of

the 14—year-old stands treated with different spacings

oA MM R EAEERTTTE TR B bl {E # 1t fir
Treatments of | Workdays for Wage per
spacing planting per ha. day Wage in total | Future value in total Remarks
() 1.5mx1.5m 18 10 180 180 % (1.09)4=601.517¢ | AR ATHL
2504
(b) 1.5m<2.0m 13 10 130 130 % (1.09)14=434.425¢ ”
() 20mx20m | 10 10 100 100 ¢ (1.09)4 =334.175¢ p
{(d) 2.0mx<2.5m 8 10 ! a0 80x% (1.09) 4 =267.3451 ”
|
#£49  HARTREBMBEEEEAE A EIn E T AR Rz
Tab. 49 Amount of expenses used for weeding and tending the young stand
per ha. in each of the l4-year-old stands treated with different spacings
|
E et B o ATt el 12 G B4 gz g Ii"ff%?l’{ iR | i fi
Yeras Work- | Work- |Wage
after days in| days per |Wage in
Spacings | planting |Times| each |in totall day | total | Future value in total Remarks
time
1 4 10 40 | 10 400 | 400 (1.09)%—1336.685%| (tri— 2k BN
TR TR R —2
2 3 10 30 10 300 | 200 (1.09)1= 9197437
3 3 8 24 | 12 | 288 | 288x(1.09)1= 810.06% THUATHEILE
(a) 1.Bmx 4 2 8 16 12 192 1923 (1.09)11= 495,445
1.9m# :
s i 5 2 5 10 | 14 140 140 (1.09)10= 331.4437
6 1 5 5 14 70 703 (1.09) ?= 152,035 L B B
‘ B
8 1 2 2 16 32 32 (1.09) "= 58,50 i
| |
| 10 1 | 1 | 1 i 18 18 18 (1.09) 6= 27.6957 s
N i — —_ —- 128 — 1440 4131.5837;
Total LIRS
i} 4 10 40 10 400 4003 (1.09)1 =1336.685¢ %r'—-;}({?ﬂﬁ'ﬁ
2 | 3| 1| 32|10 30 | 300x(109)8= 91974%|
|
3 3 8 24 12 288 2883 (1.09)12= 810.065¢| T{IF-F125c
4 ! 2 .10 20 12 240 240 (1.09)1 = §19.3055
(b 1.5m x 3l i 1
2.0mk B Vaati B 16 | 14 | 224 | 224x%(1.00)0= 552705
s |
s 5 5 | 14 70 | 70%(1.09) "= 182,035 kR
8 l 1 2 2| 18 a2 32+ (1.09) 7= 58.505¢| iRt
10 ‘ 1 1 1 18 18 1B (1.09) 5= 27.695¢| [l 5
| |
i 2 — | = L e e ) 4476.705¢
Total ‘ |
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] |
1 4 10 40 | 10 | 400 | 400::(1.09)M =1336.685% orp—aefiHlii
B
2 3 10 30 | 10 ‘ 300 | 200%(109)8< 919745
3 3 10 30 | 12 360 | 360x(1.09)2=1012.575%
(c) g.gm;f 4 2 10 2206|295 ' 240 | 240% (1091 = 619,305
I
i 5 2 8 16 | 14 | 224 | 224%(1.09)0= 530.305
| .
6 1 5 5 | 14 ‘ 70 70 (1.09)" = 152.0358| “TE{sk Feifi)
_ | EEFERA
8 1 2 2 | 18 12 32 (L.09)7 = 5850 ik Rt
10 1 1 1| 18 18 18%(1.09)F = 27.695| ik
I e
2 Bl — — — 144 | — 1644 4686.817%
Total |
1 4 10 40 | 10 400 | 4005¢(1.09)%=1336.685% Hrrit—ENiTT
fLo
2 3 10 30 | 10 300 | 300 (L.09)B= 919747
3 3 10 20 | 12 360 | 3603 (1.08)12=1012.575¢
(d) 2.0mx 4 3 8 24 [ 12 288 | 2883 (1.09)11— 743165
2.8m#
i 5 2 8 16 14 224 | 224 (1.09)10= 530.305%
6 2 5 10 | 14 140 | 140% (1.09)0 = 304.075¢| W2E Bfuiquis
8 1 5 5 | 16 80 803 (1.09)7 = 145.745% yyds Bl
10 1 g | 2 - 18" a2 32 (1.09)F =  49.245%| EHRERETIR
] —“" =T
/M it = = l == 157 | — | 1824 | 5041.505
Total [ | ‘ !
| i

B LI 44 RS » AERERSRLEFEAETTN AN » £2 Ca) BEZHES
1,485.055C » ;REEA » (d) EEZEFI3668.3450 » RER/D o B EREHINERTEE A
BT s Z W AR R M R R A, o

Kelg EFIEAORL » MEMEFAFTERAE KM I £ Ca) EEZ%S147.0355
s IRFRIEA s (d) BEZHAR 66.837C & RFM/N o

FHL_E7I AT R ABRZR IS » S AR AR R I S 20 » 495R0L Ca ) gEEmE]
15mx15m ZRHMEEZ dEHIE R » M2l () BEH 25mx2.0m ZFHEE = HkE S5/
o BTN G TS ikt o

TE TR EFIST4BRTALSE » MG MR AT S BRI 10 A » 54 7 2 M TS 7Y
BB HZ AT o SE ML R X I RS U2 A3 L » ) (d) JERE) 25m x 2.0m
BitHEEZ A HKE R 5041.505C s SRIBRER » KK (a) BEHEE) 15mx15m ZEEHiES EHE
73 4,131.585C » SREBAN o B3 (a) JREDIRST » FEAAREIR B0 » IR RENA Z TS SR E
PR » SROMFERR REEAEE A4 12 o Py DL SRS 7 PR B A o

B, [EIRAIIAE LR AMEA M BIR R SMKHELE 2 ik (Comparison of the differenc-
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es of the total yields of cash and that of stands’ volume from the l4-year-old stands trea
ted by different spacings) : ——FS Sk UIA BRI R EFENEL b 55 185 TA LA 6E Ebs B e o
(—BEFEAKS RUEEEREREFD » MFAFZHRRERNHE 2L BETF
TIAELRTTRL o I2IMER 29T » 537 nsE50 51/

50 RRARTEREHELAE A R A BT BUICE L B GrFARD

Tab. 50 Total yield in stands’ volume per ha. in each of the 14-year-old

Blpck

- I I | I IV v i

stands treated with different spacings (m?)

MM T | FERR

Annual
%ﬁfﬁﬁﬁﬂf: = . b Total Mean | increments
pacing

1 , | § 1
(a) 1.3mx1.5m |213.7548 2251202 248.2531| 227.6457 255,0166}263,9929, 1433,7833 238.9639] 17.0688

(c) 2.0mx2.0m |366.7383)387.9798 3757414 398.1793 306.4419 356.4215| 2281.5022 380.2504| 27.1607

300.5840, 250.8554) 276.3563| 1875.3600 312.5600f 22.3257

|
(b) 1.5mx2.0m |266.3235 330.0131 261.46'.761 305.5966, 347.3709/277.7111| 1788.4828 289.0805 21.2915

(d) 2.0mx2.5m |356.8636|358.6474; 323.0533

#51 AR A R ARR SIS (2D

Tah, 51 Amount of total yields of cash obtaind per ha. in each of
the 14-year—old stands treated with different spacings (N.T.$)

8 [ | | ‘ | \
> Block fa ¥ 1 E ¥ | 4EMCASR
ke I I il v v Ul Annual
e AR R E ™ i Total Mean revenue
Spacing \ ¢ ! | K1 3 l A _k‘ !

l
(a) 1.5mx1.5m |115128.3{121248.7133709 .1j 122609.9( 137351.9 142186.6| 772235.7 128705.9 9193.3

(b) 1.5mx2.0m |143441.8 177745.1) 140826.4| 164594.3| 187093.9) 149575.2| 963276.8 160846.1) 11467.6

(c) 2.0mx20m |197525.2 208965.9{202374.3 | 214450.4! 213523.6| 191968.6] 1228817.1 204802.9; 146287

(d) 20mx2.5m |192206.7] 193167.5173996.5, 166741.9| 135110.7| 148845.5; 1010068.2 168344.81  12024.6

i EFSE00 B » HUTRES A B IEAEAFEZ HEGURREL o HhEDWEEE—ES »
API()REEN2.0m x 2.0m Z HHEE A4 5 380.2504m?, » 4EAE R I RSE7.1607mS. » RBMA : ()
1 (b) MEEAERRZ » il (a) EEE] 1.5m x 1.5mZ EHEFEM ST 13 238.9639m® » 454 B AL
22.3257m’® » JREEHEN o HLL (o) REREE > MAHM=MRES0EZ » Blm (o) BEE (a)
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HEREAB7.162 » () I (b)) HEFEHR21.619% » M (d) HETR: 17.80% o ehibdlim (o) RERRebids
MEERRES 1 » FEPELATAIT R B TS (a) JEER BRI 425 111/ 30t 0

T _EFAEE1R % o S BB A L VAAE AR IR 45— A B2 TR MR o SRehis 2 b 2 2RI
Wz e mil (o) EEEHST S 204,802,907 » FRIRASARS 14628.705C » ;RS 5 (A T (b) MR
BRI | el (a) BRI B o

C. ME¥RRI144E A= ik A n bl &2 it (Comparison of the differences of the net
revenue per ha from the 14-year—old stands treated with different spacings):—

RERUIBE IR R R SAPEMEZ M o IR AU MRS 2 2 IR » TV RE B 2 FTk » 56
FRSRII AT » ST 523 » MR ORI » DITERR o

E52  AFIRNEMEE R R S AR A B R R (BHETD)

Tab. 52 Assessment of net revenue per ha. from each of the 14-year-old stands

treated with different spacings C(unit: new Taiwan dollar)

ﬁem@f FHZ# Future value of the various expenses R A | MRS
I BRTEA -"iifiiﬁ’ﬁ')?ﬁil_'_'iﬁ'l?‘éff?ﬂi_| T HEHR S . o Return | Amount

! Expenses |[Expenses of|Expenses of] Expen- | Expenses| & # from of net

of ground pre-| Lifting ses of of Total final revenue
seedlings | paration seedlings | planting | tending | ~° cutting

|
(a) l.SmXI.Sm‘ 1485.05 334.17 147.03r 601.51 4131.58! 6699.34] 128,708.96] 122,006.62

TR\

|
Spacings \ ;

| |
(b)1.8m>2.0m;  1113.79 267.34 110.28 434.42 4476.70: 6402.53] 160,546.16/154,143.63

| i
(c)2.0mx2.0m 835.43 200.50 83.84, 334.17 4656.61  6110.45 204,802.87| 198,692.42

(d)2.0m:<2.5n1} 668.34 157.09 66.83i 267.34 5041.50| 6211.10] 168,344.82) 162,133.72
I | i

15,000
14,000
13,000
12.000
11,000
10,000
9,000
8000
" 7,000
2= 6,000
5000
4,000
3,000
2,000
1,000

(New Taiwan Dollars)

(@LomxL5m (b)15mx20m (c)20mx20m (d)20mX2.5m
T fE B (Treatments of spacing)
fE19 & B4R AL AR BRI B ML R RO A 2 Hee
Fig. 19 Comparison of the differences of gross income and that of net income per year

per ha. from the l4-year-old stands by various treatments of spacing



41

B P2 2 R 1O 4% » S R A B2 MDICRE AR Z LR BT o e ey MU R B
s HRaEE (o) BB H4 R F5204,802.877% 198,692.42 » FREBLLET 5 A4 (a) IEFEHAE D H
15128,705.965122,006. 62 » RABIE(E o x50 (c) MEED 2.0m x 2.0mZ i lbE ik 4 = Hlk a4 B
4 > At RS = MR 02 o thifid S REUR (o) RIRH (o) JRIR38.59% » H (b) 1
F02.42% s W (d) pRFEA18.40% o HHtTT4m (o) BEERRD 2.0m x 2.0m 2 i FR bk 43 AT 52 Sk
BRMA » EIHEKERLIIE » FHSHRERAEE - BF » b EMBmaE (o) BERIFZHAR
s RIGHALAKS » SAETEE QBB R T » 35 G HR S o RIZEAIR R 2 AR o

(H) #2355 (Discussion)

Tl B BTSSP b e B OO > S AR & A MRS T -

1 ERBRM S AR R E

A JRERAIRSS AR A BRI

C1) BERIHALA SRR © —4 A B2 IR T Pk A T B TR BRI T A5 0 3
TS A RS » #7E45.0~55.0% 21 » #IL4 IER MBI E —24 o A RIETAZ ()
(d) SHa RS » HIEERMEEZ ()~ (D) HAED o HREMIER » HEAREEEAZ (©
I (d) SksrEid » HAEMER N () 1 (b) MAHAES » £ () WEHSBLLS »
H BT BRI o TEARBESRRIRIES KRB » RFHELE ¢ ) N 2.0mx
2.0mM A B BIL o LT RIS MR M AREEA ] » REL C ) EEAERKE
oY o BRI o TRl (o) MEMRENAASARES FhAY » ASETAL o

(2 REBIHS A B S N R SBRIED « —— PRI R oA 2 R
TR 2 T AR © ENBESMACTIKEE S R MRR A AIZE () ~ (d) WIBEpksY » EM0k ke
TR S I 2 MR RZE () 1 (D) FTRHA BS » TRAVRMEE A% » REE S B E
L » T L 2 T RN e e 2T © S BRERA T o SRR SR 2 B IR A R R
s BRI RA SR RS » BRELED » £ I P RIERZ S AIBES B » 25
HI TS o BRI 5 B 5 U > B8 FUE R A » BT BT 4 2 A » TR(EEL b
SERRIEEIR » BTAR » TORIITERG » TiReons MESTERE o IAIRSTE (0 REE
RS A B » BUR T SRESEA » MRS T o

B. BRI EAE T TR R AR o

(1) BoRRBLHHE 2 PR : —— ST P AR 2 BORE S 5 A SR R FE + 0,796~
+0.905 ] » BRI EHIBG » R4 RS RS 2 AR B R A+ ARk
I s BIERIEIR AL » EMGRETE () M (d) WMTRIEZ KA RE L o Mol » & RTEH:
A TR > TSE TS 2 SR AESE y=a+bx +clogx DI o ti Rl Bt
Dok s BB A — T RR ST AR 2 B o

(2) BIRSUTEIN = ARG | ——& IR A T A 2 IR S IR 2 MR BE. +0.556
~+0.630:2 1 » HIFRARELHEE 1 BUSES Z PBR PO » A 5y RRRNAR » BBk
KA o MIFCRITEI 2 SRR R o PRSI A B LA T e T AR » G B
AHBITEIR » 27T PO BB F A vem=hx +a DIRAZ o g1 55| 08T sk & SR AT
— U REBE TR 2 o N o

(3 MEREERB R B © ——45 BRTRA A ST IR SRR b A A B BRI A 47 0.
B18~+0.962 1 » HfErE (d) FERENGHIE 2.0mx 25m ks » I A sk 2 e AR e E e R =
B A BE » A TRERZ ARG » MRS EEHATE S HHER —Z 8% » B
oA » BIEHBORGR o BTDL » SIS 2 BRI ACH AL » #77T IR F — 2 Sl Sy 2
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K Logy=a+b LoyxPIil&z o Hi1B-5% I FHETTLIR B4 3 08 P F— it B R 2 bRt
(4) FREU T Ra I R « —— BB B AR 2 i R B T o A R i 3 /N o
SR ERAZBRARN » RWEZEME—E#5 o Z (2) T (d) WEEHAS » WEZEREER
HEZE 2 JREE (b)) 1 (o) WiEETF A » HiAZ R » HE7E (o) EEMNSRZ /M » R
RIEETRARE o Al T 16 5 2 B2 A o T ae Ay ARTEMBERRERIRE » PG Ze iR » AR
RETERETEBRIF » TREERED ; K2 » HEEREHAS » REAZHAREPEENE » AEEE
HH R FER A » BE TR MRS o
I REABHSFEEAENEERZ WA ELR
(1) iR « —REREANE R EERARPEER T A R » S5 MR R ER R
ZEFEFRERRS » R (o) 1 (d) MREEMS EIREES 3I7E2.0m % 2.0m#12.5m x 2.0m 3 » FHI5
FARMEHERIFERLA - (b) M=K  MPl (2) BEASEMEEZ 15m x 1.5m E7B5/N
e AEZ » L7 (b)~ () F1 (d) S=MEHEREER (a) REEEEL AR o fitTaa il
FEAHEBRZ MG » DHERETE (¢) RBEIFE 2.0mx 2.0m HiEiEH#4 » BERRHHETRZIRRLERE
o FERMERIPEAM S 1.5m x 1.5m3 » STARMZ A LE » BT o
(2D BEER | — EEAMAEERSTEERZ B R » R (c) FEIMAI2.0m x 2.0
mZ PSR 14,964 R » ZIRER 5 (d) REEHI25m x 2.0m ZEEREMS R 13. 944 R » &
KRz (b) EEHSGFEIS.0AR » XKz » bl (a) RIEVEILEm x 1.5m E%HEE S F310.884
R SIS o BAERBREMZ 25 SR o g RN FEAZ R4S IR
(e) REEEWASRBEAK » ML (2) BEASBIN o SRS R Z B A IR AR ()
B RBEA » MPERETE (2) BENS BIHESE o Bk ars (c) BB e PRk s
MREAMBIfR AR BT » HiF L2 TR R R E » M KZE (a) EEEN15m x 1LomZ s
HEIE# ST » REAREZE R AR B » HEHEESRTRIISIEEG o AR A ZHE M
BERAZERE » FIFEREERHEIEERAT 2.0m x 2.0m ~ (AT AIL5m x 15m {4 » FLEm=a o
(8)  ETEAER  —EFERIE LRGSR ZETEE » T Ce) BEHSISLAZET
EIR 946K » FURALE » HER (b)~ (d)~ () SEBEBMZH TEHSAE 8.268R » 7.954 KA
7314 R » AHEHMZ EZREAERE » AR (o) BEIEE/N 8 Ca) #HiER (d) HMEZH
4 o B IERERZE T B LU 2551 o FITAZL » AR ILEREEERRST o SEARBEMLA » MARMERSEE A
B o TR ARRRE B o ICLRE T  H LE » (HEBEIEES Z R R 10,88 A RGE
s WCRSESFEE T s SRR R 2 353 o 3531 SUE BBk 4T 2 B R B B DL 2 o iR R 2 i B T s
Rt s FEMLLUFRTESENI R EZ R e (a) fTE : 10.88AR—T7.31AR=3.57T4AR » (b) &
& :13.0—8.26=4.74AR » (c) pEE : 14.96—9.46=5.5//T » (d) pim 13.94—7.95="5.99/
Koo kil » T 4ukntz R EERILRIE 2 HHHRIE B o 78 (a) JRFLANL5m x 1.5m RS HEHE A
» Bt EL » WiMEBELZHEIERP » BHHEEA Ca) BERAFRZIEMSEEETRR
RA 0 :
(4) BiEEER : —REEAIMELENSTEERZEREE » 7 () ()~ (b)ERmrER
AR 2 28 (D) Fit (o) WIRBAAR (a) BEEZ 2R RS » (b) 7l () WRILF 2R R RH
oo itk W m (a) JRELSRS I » FAZMBIREFREEMA=MEREHVN c AR () BREEAFHE
LTI » BOEISHE B R S AR HORSE » FTRIEER Z BB R i e o (o e A
s Sd&R o
(5D JasliimBia R « —RBAIIAEAN S TR sl m AT AR BE AR » Bk
B Ce) A (d) WA 2.0m x 2.0m AfiEER] 25m x 2.0m BifHIESHARBRA » (b) RE
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2.0m x 1 SmiEfiEE sk » T2l (a) BEAILSm x LEmBUEHEE H 4 B/ » FHRE 2 #ssl |
P SEAZ J R B SR ©
(6D MR | —prE R 4AE ARG FRfEARMBRUERIL » (521 () F (d) WEmEH
PR P AR R S E » (b) BRIEERRKRZ » Ll (a) BEENREHEKRS PR MER
s TR BES » HEER (o) HEN —ER o WEKRENRSATERAMIZRER »
AUCEIERE M R A (o) B B2 B AR » TGRS (o) PR3 il BE b RS 2R o SFRERZ R
MRS LS m x 1.5mB [EHEREH » TR bR T — DIRA T AR TTIERRAR o SEnbRihEa%h o
HRARBERE RS o FISFTRE » & M IERNZ/NMEAR » FIRGUERA » TR RRM SRS o
B R BB A B PO » ARFISTARBERA » HISSE IR EAR IR » MR IR A » EATESE
RETER o 5P dERE (o) MRIE MM » AL R RS » B EREIEER » T
REbk 2 S F Y o T TR S (AT o FRILRERT £ BLERRF B » = fh— TR BEFI Il o
B EE B bk AR T R R A B WA R I o
A FEERAISR U
1. BRERRLAGE A bk ST R R i AN B R TR AR 1442 e e 2 B sy W RO AR R i
FREACC) BABR BIERATE 2.0m x 2.0mZ #i43F44m? ha FURSREA » Hfk (d) ~ (b) ~ (a) H={HpEHEL
SrBIE39m? /ha ~ 39m?/ha Fil 37m?/ha » FIE Mz ERREEY » SREREVDN o gt P
TUBEARRE 2 144 4 bk 43 2 BT RGMAE B LR R o LATERBATHEE () R (b) MEERT
Z FEEAMTRGS A R LSRR () BEHRSR/D » £BLBWEMIESA S ZWmiiE
R ALBRBEABE MR TF » HAREETE o TV R A B EMIEH S 2 RIS R « FE s (©
BEFRED 2.0m % 2.0m ZAvlBEH TS B AL R R RFIRER « B (o) REASETFS
FARZETEIGRAER RIERR (d) RERSK » EHRMAYEE (D BHEES o . () BB
ZHRERRIAEE Ca) > (b) SERBEHA B » RETFEFRATREREREZ & (© REWKS
ZHERINEE () 5% (b) MEZERIZGE » Bzl (<) fEEEED 2.0m x 2.0mzZ HIiEEE
A A2 MR AT B A B U RIS o
2 BB ARSI Z MR AR A R I « —— R AIIA4E A k5 4 R R AR Z S
WA AER L2 AR » AR o BEEmEREA S mla) R » MER (BMEM7E4.0~15.0
AGE) ZUTERHARIUE 802 » 16.0 ASLl ERRARZ A EIEAH1520% » FIHaiZe (a) pLE
WG Z BB A R R B 2 ENEER o MEFEIEERTIR Z 64 » RERL MR BRI S » BUEHAT
S EZBImEE 2 FEARE RN o A5 (o) fit (d) WEEE » Fm (o) BEIEASRERZE
ERENEE (D) JEEMS RS » B (o) BB AEITE:2 bk i R I I R ER » T ELET
TR ZAREA R R R RE o
B BNz
1. R A A2 RO BAE B ¢ —— SRR IR v 1A S 2 R R A R fk » (2
Cc) PEEENZ2.0m x 2.0mZ PREHES 7 380m® ha s SREME- » HARIE (d) 312m*/has (b)
298m®/ha s (a) 238m*/ha F=EHEEERTE G » HEEEN 2R o (d) fi(h) FEEEHES
BUFE25m x 2.0m F1 2.0m x LEmpk4y » HAHT (M2 28RS » SRS 3 il Ca) EEEIL5m
x 1.omZ sk R PLE IR 2 5 o
2. BRI ANF FRLARZ AR R R I ¢ —— & B4R B 4 2 bR B A B TERE PO 8
AR SIS » LSS R METREUE G » BVEESHIEE R4y o /IR Z BB A B
By Rz o FEMBETIRZ MG » REARZ MRS TMAS R B o k78 (c) BRFRHN2.0 % 2.0m uj
RS » RERRIT D AHBIZ F S » 88 (d) BEIRAN2.5m x 2.0miihi B #4643 S BEsg » #0704 (o)
PRELIAGE H 22 kA3 7 AL A TTICREZ BB M » R(BLIE A & o T LR BORIR T B % o ARk 25
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7)) -~ IBEERL (Abstract and Conclusions)

I 8L (Abstract):

(1) RRBFEFA4E R AR ERL S P 3 LR E TR AR s » 1T RN - 48
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(M) ~HELIFHE  (English summary)
Study on the Relationship of Tree Spacing to Yield
for China-fir Plantation
by
Liang-pin Hung
I~ Introduction
China~fir(Cunninghamia lanceolata Hook.) is one of the most important economic
forest species for planting in southern China. It distributes originally in many provinces
of China, including An-huei, Hu-nan, Kuang-tung, Kiang-si Che-Kiang, Kuei-chow,
Yun-nan and especially in Fu-Kien etc. Seedling of this species is very easy to be
planted successfully on the forest land and grows very rapidly. Its timber is good in form
and in quality. The wood of this species may be used widely for materials of building.
China-fir planted in this island was introduced from Fu-kien, one province of China
mainland, since the years of 1840. Nowadays, it was planted ecconomically throughout
this island at different elevations ranged from 500 to 1400 meters above sea level. In

order to find out what is the best spacing for establishing the forest of this species, an

experiment on tree spacing of it was carried out on Lien~hwa—-chi station of T. F. R. L
in the early spring 1953.

The mother rock of this forest land is slate, and the soil is clay loam. The yearly
rainfall in this area is more than 3000 m.m.. Moisture content is rather high. The temp-—
erature is very mild throughout the year, and the mean annual temperature is about 22.45°C.
The locality of this experimntal forest is situated in Nan—tou district, central part of this
province, and the elevation is about 750 M. above sea level. The growth condition of this
experimental forest was to be determined in the winter of 19686,

IT ~ Method of study

There are four kinds of tree spacing in this study as four treatments, i.e.(a)treatment:
—spacing 15 M. x 1.5 M.; (b) treatment:—spacing 2.0 M. x1.5 M;(c) treatment:—spacing
20 M. x 20 M,; (d) treatment:—spacing 25 M.x 2.0 M. The planting area of each
treatment was about four hectares, sixteen hectares in total. When these experimental
stands which had already formed a very dense canopy, were 14 years of age, including
one year seedling, an investigation was made with reference to the stands’ growth. Sample
plots were selected froml these experimental stands separately according to randomized
block design. There are six plots of each treatment established for six replicates, 24 plots
" in total. The size of each plot is 30 M.x20 M.=0.06 ha., rectangular in form. All trees
standing within each plot were marked with paint and then were measured one by one
carefully. All data collected from these different blocks were first classified into different
tree classes, including stem classes and crown classes, according to Schadelin’s method.
Then the average total increments per tree of the various determined factors or called par—
ameters such as d. b. h,, tree height, width of crown, length of clear bole, basal area at

breast height, and tree volume were calculated. The total increments of stand basal area
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and those of stand volume from these different treatment stands were also listed out, All
of them were compared by means of variance of analysis. Besides these, those wvarious
expenses paid [or establishing these stands, the total yields of both tree volume and cash,
and the net revenues from these different treatment stands were also compared between

them.
III » Discussions of the results obtained

1‘\ Composition status Qf the experimental stands:
A~ Composition status of the different tree classes and that of the different stem and

crown classes:

(1) Composition of the different tree classes in different treatment stands:—It was
shown that the number of trees which was belonging to the dominant and the co~dominant
growing in (c) treatment stand was the most, while that belonging to the overtopped in

(c) treatment stand was the least of all; that belonging to the intermediate trees separ—
ataly in these four treatment stands, was nearly the same thing and was about fifty per
cent out of the total trees. It can be said that a half of all trees in these four treatment
stands is the intermediate trees.

(2) Composition of different stem classes and that of different crown classes in differ-
ent treatment stands:—It was shown that the qualities of trees’ trunks and crowns of the
dominant and the co—dominant growing in (c) or in (d) treatment stand were better
than those in the other two treatment stands. It means that those trunks and crowns of
the individual trees growing in the denser spacing stands as in (a) spacing 15 Mx15 M
and in (b) spacing 2.0Mx1.5M. treatment stands were somewhat un—sound and abnormal
condition because of the over-crowded stock density.

B~ Correlation condition of the various determined factors per tree in diferent treatment
stands: —

(1) Correlation condition between d.b.h. and tree height:—It was shown ithat the
simple correlation coefficients between d.b.h. and tree height from different treatment
stands were from+0.796 to--0.905. It indicates that they are all highly positive correlat-
ion. That is to say the larger is the tree’s diameter growth and the tree height is to grow
higher. Then the height curves of these stands may be [itted with the equation:y=a+bhx+
clogx.

(2) Correlation condition between d.b.h. and the width of crown:—It was shown
tHat the simple correlation coefficients between d.b.h. and the width of crown in theses
different treatment stands were from-+0056 to+0.630. It indicates that they are also
presenting highly correlation between these two factors. The crown curves of these Stands
may be fitted with the linear regression equation: y=bx+a.

(3) Correlation condition between d.b.h.'and tree volume:—It was shown that the
simple correlation coefficients between these two factors in different treatment stands were
from+0.818 to+0.962. It indicates that they are all presenting highly positive correlation
between them. The tree volume curves of these stands may be .fitted with the equation:

logy=a--blogx.
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(4) » Correlation condition between d.b.h. and the length of clear bole:—It was shown
that the correlation coefficients between these two factors in (a) and (b) treatment
stands were very low; and that in (c) treatment stand was low negative correlation. It
indicates that that in (c¢) treatment stand the larger is the tree’s diameter growth, the
branches of tree are to grow lower.

2. Average total increments per tree of the various determined factors of standing
crops in different treatment stands:

A~ growth condition of diameter at breast height:—The differences of average total
increments of d.b.h. per tree of the 14-year—old stands planted with different spacings were
all highly significant. It was that the increments from both (c) and (d) treatment stands,
14.30 cm. 13.68 cm. respectively, were the largest; that from (b) treatment stand, 12.63
¢m., the next; and that from (a) treatment stand, 11.15 cm., was the least of all. Hence,
we may know that the diameter growth of trees growing in (a) treatment stand, 'the
very dense spacing, is the worst, because the trees growing in this dense spacing stand
had choked each other strongly for a longer time.

B » Growth condition of tree height:—The differences of the average total increments
of height per tree of the 14-year-old stands planted with different spacings were also highly
significant. It was that the increment, 1496 M, from (c) treatment stand, the moderate
spacing 2.0M' % 26M’, was the highest; that 13.94 M. from (d) treatment, the wide spacing
‘25 M.x2.0 M., the next; that 13.00 M. from (b) treatmen stand was less than the above
two; that 10.88M. from (a) treatment stand was the lower-most of all.

C~ Growth condition of the length of clear bole—The differences of the average total
length of clear bole per tree of the l4-year-old stands planted with different spacings
were significant. It was that the average total length of clear bole per tree, 946 M., from
(c) treatment stand was longer than those 8.24 M., 7.95 M,, 7.31 M. from (b)~ (d)~ (ad
treatment stands respectively. There are not significant differences among those from (b)

, (d), (a) treatment stands.

D~ Growth condition of the width of crown;—The differences of the average total
increments of the width of crown per tree of the 14-year-old stands planted with
different spacings were significant. It was that only the differences of (d) to (a), ()~
to (a) were highly significant. It means that the average total width of crown per . tree
1.98 M. from (a) treatment stand, the very dense spacing, is the most narrow. Gener-
ally speaking, tree with very narrow width of crown being able to grow fast is impos-
sible, Therefore, the reason why the growth in diameter and in height per tree from (a) -

treatment stand being the worst stated above may be known.

E ~ Growth condition of basal area at breast height:—The differences of the average
total increments of basal area per tree of the 1l4-year-old stands planted with different
spacings were highly significant. It was that those increments 0.0171 M2 and 0.0158 m?®
from (c) and (d) respectively were nearly the same thing and were the largest; that
0.0135 Mfrom (b) treatment stand the next; and that 0.0103 M2 from (a) treatment’

stand was the least of all.
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F ~ Growth condition of tree volume: —The differences of the average total increments
of volume per tree of the 14-year-old stands planted with different spacings were also
highly significant. It was that the difference between that 0.1444 M". from (c) treatment
stand and- that 0.1252 M2, from (d) treatment stand was un-significant, and both were
the largest; that 0.1085 M® from (b) treatment stand the next; and that 0.0676 M?, from

(a) treatment stand was the least of all. The tendency of their differences is as same
as that in basal area stated ahove. It is evident that the average total increment per tree
from (c) treatment stand is double the number of that from (a) treatment stand. So, in
order to promote the growth in volume per tree, it is better to plant the China-fir see-
dlings on the forest land with (c) treatment under this study, the spacing 2.0 M. x 2.0M.

3> Total increments of stands’ basal area and those of stands’ volume in different
spacing stands: 1

A total increments of stands’ basal area of the 14-year-old stands by different
treatments: —The differences of the total increments per ha. of basal area of the 14-year—
old stands were highly significant. It was that the total increment per ha. from (c)
treatment stand was 44.0 M" the largest; those total increments from ), (b, (a
treatment stands were 39.0 M. 39.0 M®, 37.0 M2 respectively and were less than that
from (c) treatment stand. It means that only those differences of (c) to (d), (c) to b
(e to (a) are highly significant. It is known that the total increment of stand basal
area per ha. from (c) treatment is also the best of all.

B Total increments of stands‘ volume of the 14-year—old stands by different treat—
ments:—The differences of the total increments per ha. of stand volume of the 14-year-
old stands were also highly significant. It was shown that the total increment of stand
volume per ha. from (c¢) treatment stand was 380.0 M® the largest; those from (d) and

(b) treatment stands, 312.0 M® and 298.0 M?® were nearly the same and were less than
that from (c) treatment stand; that from (a) treatment stand, 238.0 M%, was the least
of all. Further-more, from the average total increment of volume per tree stated above,
it was known that most of the trees growing in (a) treatrient stand were belonging ‘to
the the small diameter ones; on the contrary, most of the trees in (c) treatment stand
were belonging to the larger diameter ones. So, in view of the quality and quantity, the
wood produced from (c) treatment stand is better than those produced from (a) , (b),
treatment stands.

4 v Net revenue and total yields of cash and volume {rom the l4-year-old stands pla-
nted with different spacings;

A ~Comparison of the differences of the total future values per ha. expensed for
establishing these 14-year-old stands:—It had shown that the total amounts of the future
values per ha for these 14-year-old stands were from N.T.$ 6110.45 to N.T.$6,699.34. Thus,
N.T.$6,699.34 paid for (a) treatment stand is slightly larger than that N.T.$ 6,110.45 paid
for (c) treatment stand. No large difference between them is found,

B~ Comparison of the differences of the total yields of cash and stand volume received

from these 14-year-old stands planted with different spacings: It was shown that the.
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total vields of stand volume and cash from (c) treatment at 14-year-old stand per ha.
having 380.0 M2, in volume, equivalent to its mean annual increment 27.0 M2, and having
N.T.$ 204,802.90 in cash, its mean annual gross return N.T$ 14,628.70 were the largest;
those received from (d) treatment at i4-year—-old stand per ha. having 312.0 M2, in volume,
its mean annual increment 22.0 M?, and having N.T.§ 169,344.80, its mean annual gross
return N.T.% 12,024.60, were less than those from (c) treatment stand; those received
from (a) treatment stand at 14-year-old stand per ha. having 239.0 M® in volume. its
mean annual increment 17.0 M* and having N.T.$ 128,70590 in cash, its mean annual
gross return N.T.§ 9,193.30, were the least of all.

C~ Comparison of the differences of net revenues per ha. from these l4-year-old
stands planted with different spacings:—It was shown that the net revenue received
from (c) treatment at 14-year-old stand per ha. was N.T.§ 198,692.42 the largest; those
from (d) , (b) treatment stands at 14-year-old plantations per ha. were N.T.§ 162,133.72
and N.T.$ 154,143.63 respectivcly, the next; that received from (a) treatment at 14-year-
old stand per ha. was N.T.$ 122,006.60, the least of all. Hence, we may know that the
net revenue received from (c) treatment stand is obviously larger than those received
from (a), (b) , (d) treatment stands by 38.59 percent, 22.42 percent, 1840 percent
respectively. Therelore, (c¢) treatment or spacing 2.0 M,x2.0 M. under this study may

be considered as the most optimum spacing for this species growing.
IV » Conclusions

From this study, we have come to these conclusions:

(1) » The number of trees which were belonging to the dominant and the codo-
minant growing in {c) treatment stand or spacing 2.0 M.x2.0M, were the most. Morever,
the qualities of trunks and crowns of those trees in (¢) treatment stand were better than

those in the other three treatment stands.

(2) ~ The arithmetic means of the various determined factors calculated from trees
in '(c) treatment stand, the moderate spacing 2.0 M.x2.0 M,, were the largest, while those
coefficients of variation from (c) treatment were the least of all. It indicates that the
distribution condition of these ;rarious determined factors of standing crops in (c) trea—
tment stand is obviously more uniform than those in the other three spacing stands.

(3) -~ By studying the average total increments per tree of the various determined
factors, it is known that the growth condition of the l4-year-old plantations growing
in (c) treatment stand is the best of all.

(4) ~ By observing the total yields of stand volume and the net revenue gotten from
these different treatment spands, it is known that those from (c) treatment stand or the
moderate spacing stand is the largest of all.

(5) ~ The rotation for this species may be determined at 20 years, if so, the moderate
spacing as (c) treatment under this study should be adopted. In order that the vigorous
growth of the stand will maintain continuously, one time of heavy thinning to tend
the stand must be necessary.
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(6) ~ When the young stand situated on a land with site class I, is about 14 of age,
the operation of thinning must begin to carry out. As described in this study, there are
about 20% of the oppressed and dying trees which should be first removed out, then the
dominant and co-dominant trees with un-sound trunk or having abnormal development
of crown should also be cut down together for sale, Let all the sound trees especially
the sound intermediate trees grow continuously.

(7) ~ The crown cover in(a)treatment stand has easily formed in the earlier period.
Although it is easy to get rid of the period being damgaed by grasses and shrubs, but the
operation of thinning should be carried out early. ITowever, most of the trees cut by
thinning from the younger stand of being B—10 years old, are small diameter ones, Hence,
the values of utilization are still very low. Otherwise, the growth of the young stand
will be affected greatly with crowding each other. So, this kind of very dense spacing
as (a) treatment is not suitable to be used in the planting of this species except the
special purpose.

(8) ~The growth condition per tree in the wide spacing as (d) treatment unde this
study is almost equal to that in the moderate spacing as (c) treatment. But the total
increment per ha, from the stand of wide spacing is evidently smaller than that from
the stand of moderate spacing, because the number of seedlings to be planted per ha, in
the former is less than that in the latter. Therefore, this kind of wide spacing is also
not suitable to be used in the planting of this species.

(9) ~In a word, it seems that the very dense spacing as (a) treatment 1.5 M.x 15
M. and the wide spacing as (d) treatment 2.5M.x2.0 M. are not suitable spacings for
China-fir. Only the moderate spacing as (c) treatment 2.0M.x2.0 M, under this study is
the optimum spacing for being used in the planting of this species.
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Here are the two pictures showing
parts of the stand of (b) treatment with
spacing 2.0m < 1.5m, 14—year—old Plantations.
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Here are the two pictures showing

Parts of the stand of (a) treatment with spacing
1.5m < 1.5m, 14—year-old plantations.
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Here are the two pictures showing
Parts of the stand of (c) treatmtnt with
spacing 2.0m xX2.0m, l4-year—old plantations.
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Here are the two pictures showing
parts of the stand of (d) treatment with spacing
2.5m < 2.0m., l4—year—old plantations.









