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Effect of spacing on the individual diameter increment
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at various ages in years.
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Table 1. Succession of correlation coefficients between point density and
5-year periodic basal area increment excluding subject tree.

HEAEL Age
Sample size 15 20 25 30 35 40 45 50 55 60
1 0.004 005 -0.109 -0296 -0.374 -0.302 -0.387 -0377 -0.333 -0.175
2 0.042 0.005 -0.023 -0211 -0.302 -0.195 -0.345 -0.354 -0.305 -0.182
3 0066  0.041 -0.020 -0220 -0.324 -0.233 -0.393 -0415 -0.352 -0.197
4 0.088 0.065 -0.013 -0220 -0.319 -0.237 -0404 -0432 -0365 -0.189
5 0.106  0.074 -0.001 -0.212 -0.309 -0.240 -0405 -0449 -0.384 -0.181
6 0.113  0.074 -0.010 -0.209 -0.303 -0.243 -0.395 -0447 -0.378 -0.161
7 0.120  0.067 -0.010 -0214 -0.301 -0.246 -0.381 -0441 -0.367 -0.139
8 0119  0.061 -0.014 -0214 -0291 -0.242 -0370 -0430 -0.356 -0.123
9 0.117  0.057 -0.017 -0210 -0.279 -0.237 -0.358 -0.420 -0.346 -0.107
10 0.111 0.055 -0.022 -0205 -0266 -0229 -0.341 -0406 -0.330 -0.089
11 0.104 0.053 -0.026 -0.198 -0.254 -0224 -0325 -0.391 -0.317 -0.072
12 0.100 0.051 -0.030 -0.194 -0.243 -0.218 -0.311 -0.378 -0.305 -0.058
13 0.097 0.049 -0.032 -0193 -0.232 -0212 -0296 -0.365 -0.293 -0.043
14 0092 0.046 -0.029 -0.194 -0.222 -0.208 -028 -0352 -0.280 -0.031
15 0.088 0.042 -0.025 -0.197 -0216 -0.204 -0267 -0.339 -0.267 -0.019
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Table 2. Succession of correlation coefficients between point densiy and
5-year periodic basal area increment including subject tree.

HIEASL Age
Sample size 15 20 25 30 35 40 45 50 55 60
1 0.004 0.056 -0.109 -0.296 -0.374 -0.302 -0.387 -0.377 -0.333 -0.175
2 0.032 0.012 -0.048 -0237 -0.326 -0.227 -0.361 -0.365 -0.317 -0.183
3 0.047 0.010 -0.045 -0.243 -0.341 -0.251 -0.394 -0.407 -0.349 -0.193
4 0.062 0.026 -0.040 -0.245 -0.340 -0.255 -0.404 -0421 -0.360 -0.191
5 0075 0.033 -0.031 -0.242 -0.337 -0.259 -0409 -0436 -0.376 -0.187
6 0081 0.036 -0.024 -0242 -0.336 -0.263 -0.408 -0.442 -0.377 -0.177
7 0.088 0.034 -0.023 -0.247 -0.338 -0.267 -0.403 -0444 -0.375 -0.164
8 0.089 0.032 -0.020 -0.247 -0.332 -0266 -0.399 -0440 -0.371 -0.154
9 0.090 0.030 -0.016 -0.245 -0.326 -0.264 -0.393 -0437 -0.366 -0.143
10 0.087 0.031 -0.012 -0.243 -0.318 -0.260 -0.382 -0.430 -0.358 -0.131
11 0.084 0.030 -0.007 -0.238 -0.310 -0.257 -0.373 -0422 -0.351 -0.118
12 0.083 0.030 -0.003 -0.236 -0.302 -0.253 -0.364 -0.415 -0.344 -0.107
13 0.082 0.030 -0.001 -0.235 -0.294 -0.250 -0.354 -0.407 -0.336 -0.095
14 0.079 0.028 -0.002 -0.235 -0.286 -0.247 -0.343 -0.399 -0.327 -0.085
15 0077 0.026 -0.003 -0236 -0.280 -0244 -0.332 -0.389 -0.317 -0.074
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Table 3. Succession of correlation coefficients of each type.

Age
TYPE 10 15 20 25 30 35 40 45 50 55 60
10 0.021 0.061 0.165 -0.061 -0.125 -0.211 -0.305 -0.357 -0.361 -0.389 -0.390
11 0.012 0.144 0.230 0.212 0.191 0.121 0.123 0.115 0.097 0.087 0.067
12 0.002 0.022 0.065 -0.024 -0.111 -0.189 -0.291 -0.369 -0.404 -0.435 -0.441
13 0.001 0.048 0.082 0.013 -0.059 -0.145 -0.219 -0.300 -0.348 -0.381 -0.399
14 0.003 0.048 0.078 0.002 -0.070 -0.132 -0.230 -0.314 -0.368 -0.403 -0.424
15 0.002 0.022 0.064 -0.009 -0.076 -0.112 -0.227 -0.311 -0.366 -0.399 -0.424
16 0.001 0.024 0.060 -0.012 -0.078 -0.102 -0.226 -0.309 -0.363 -0.396 -0.422

type 11=Correlation coefficients between the diameter growth of subject tree and
that of the secondary distance from the subject tree.

type 13-16= Correlation coefficients between the diameter growth of subject tree and

n=the tree number given according to order of the spacing from the subject

one

the value of

n
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Table 4. Succession of correlation coefficients between zone count
<points of C1(type 18)~C5(type 22) and the value of S
(type 17)>and the diameter growth of the subject tree.
Age

10 15 20 25 30 35 40 45 50 55 60
17 0.002 0.061 0.105 0.070 -0.007 -0.010 -0.040 -0.111 -0.235 -0.207 -0.241
18 | -0.001 -0.022 0.045 0.108 0.032 -0.005 -0.058 -0.167 -0.215 -0.212 -0.183
19 | -0.022 -0.035 0.059 -0.025 0.012 0.011 0.011 -0.088 -0.138 -0.142 -0.152
20 | -0.001 -0.005 0.021 -0.019 -0.061 -0.052 -0.067 -0.087 -0.177 -0.141 -0.131
21 0.002 0.143 0.009 -0.156 -0.151 -0.164 -0.168 -0.072 -0.117 -0.070 -0.075
22 0.012 0.127 0200 0.161 0.131 0.143 0.157 0.052 -0.111 -0.180 -0.249

TYPE

F—5 FAEERNDOFAN LD 7 MM
Table 5. Averafe numbers of count which zone count were made
at four directions.

Age
10 15 20 25 30 35 40 45 50 55 60
South | 1.02 119 153 18 209 248 277 312 334 372 415
West | 1.11 123 154 192 220 251 288 324 350 378 412
North | 1.08 122 157 192 218 249 284 324 354 384 422
East | 113 123 155 192 216 218 286 330 370 408 430
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Summary

This study was made to find the effect of spacing on the individual diameter increment in Jap-
anese larch srand of 60 years of planting.

The author employed the point density (SPURR 1962) to express spacing. Program was shown
by ABE (Bull. Hokkaido For. Exp. No. 11, 55-58). The coeffcient of correlation between the
point density and 5-year periodic basal area increment was proved significant at 5% level on the co-
efficient of correlation from 30 to 55 years of planting.

On the other hand, the author attemped to find the influence of distance from the neighboring
trees on diameter increment. To calculate the influence of distance from the neighboring trees,
the program shown by ABE  (Bull. Hokkaido For. Exp. Sta. No.10, 810) wasemoloyed.

Influence of distance from the closest tree to the third distance one on diameter increment was
more effective than the influence of the farther distance trees (see Fig.8). In such case, average
distance from the closest tree is about 5.4 meters in 60 years of plating. At the same time, relation
between dominant tree and suppressed one occurs after 40 years of planting and its effect stronger
as forest age increases (see Fig.6, TYPE 10).

The author examined another relation between influence of direction of spacing and diameter
increment. To calculate the zone count, the program is shown in appendix.

In the results of examination, the estimates were not significant at 5% level on the coefficient
of correlation between zone count and the dimeter increment of subject tree except one direction
in 60 years of planting (see Table , 4 TYPE 19-22).



Appendix Program
HHXEAZFEE L T, maximal zone NDC1~C5 DD ha &7V WiHfEAFHS LONEIEE KD,
RIGARDERAREL OHBZ KDL 70 77 5 Th D,
This program is used to compute the basal area density at the points which zone count aremade.
At the same time, it is used to estimate tbe relation between the diameter growth of the subject

tree and the value of the zone count.

C ABRALD
= OPIE METHOD
QooL DIMENSTON NOC(Z00) X (2000 +¥ (200) +D{200) sD3 (2000 +RR(Z00) s NI (2001 4

WFHZ(Z00) sNI L2000 +NG 12001 2N 12007 sNEETZ00] s XX L2000 s ¥Y (200) X8 (200] »
¥YB(200) sD4 12000 sYNL L2001 v YNZ (2000 sYNIL200] s¥YMN4 {2000 s YNS (2001 »

¥YN& (2000
aooz B9 READIZs11) BAF
o003 11 FORMAT(F10.0)
aans READ[2+12) XAsXBaYAYE
anos 12 FORMAT(4F10.2)
000s READ[2+13) N
apay 13 FORMATIIS)
agoa READIZ2a14) (NOCEY oXXTL) oYY Ul Dl Fal=]laN
0009 14 FORMATI[IS+3F10.2)
o140 J3=0
001 Ng=0
001z MNe=0
o0g13 DO 15 12=1sN
0014 IF(XX(T2)4LT«XB} GO TQ 15
ogls TFIYY({I2) «GTa YA} GO TO 15
00ls IF(YY(12)+LT«¥YB} GO TO 15
oolT IF(XX(T2) aGTaXA)-50 TO 15
2018 He=N&+1
0019 MXINE) =XX {12}
o020 DiN&)=D{IZ2)
0021 YYIN&y=YY(I2)
o2z HO(N&)=NOLTZ2)
o023 15 CONTINUE
0024 XK=SORT(10000«/BAF)®0,005
0Qzs D 16 I=slskN&
002a 16 DI(I=D(]) =XE
Co27 Do 17 1=lsN6
oozs D2=D(])®K*0 665667
nozg X1=XX(1)
0o3g Y1=¥Y(1})
003y ¥a=X¥(1)=p2
0Qaz ¥Y2=YY(1)=D2
0033 X3=XX(11+D2
0034 Ya=¥YY(1)+h2
0o3s CALL XYSKL (NeaNFaDI«XKsYYeXlaYL)
003s N1{Tl}=N9
0oaz ¥l=X2
003g ¥l=Y1l
0o3g CALL X¥SK1 (MEaNS+DIeXXa¥YsX1la¥l)
0040 MZiI)=Ng
004y ®1=%1
004z Y1s¥3
0043 CALL XYSKLIMNAsMIsDIaXXsYYaXLlaY1)

004 N3ill=N%



0045
0046
0047
0048
0o49
ogs0
0051
0052
0053
0054
0055
0054

oo0sT
oose
0059
ls] 1]
o0el
o]
0063
Q064
0065
0066
Q06T
Q068
0063
Q070
0071
o072
0073
0074
0075
0076
ooTT
on7s
0079
ggea
O0BL
oQaz
ooe3
COBg
oQBs

19

20

17

333

600

41

Kl=X3

Yi=Y1

CALL XYSKL1INGsNFsDAsXXsYYaXLla¥1)

MN& (1) =K

¥i=x1l

Yi=Y2

CALL X¥SKIIN&EsNFsDA» XX YaX1ls¥1)
NE(T1=MNF
NE&ETI)=(NLCI #+N2({I +NA(T)+N&G(I)+NE(I)+5)
RRIII =028 BAF®FLOAT (NEGL(I) )

WRITE(3+19)

FORMAT [ THO s 4X s 2ZHND o 5X s 3HDBH s SX s 4HOP TE + 1 X s THDENSITY 03X SHCCUNT o 1K s
¥6HNUH.ﬂ1:EK,EHCZ1BKFZHC3EHK!ZHC4!B:!2HC5!le5HTﬂTﬂL:!x$¢“NUHs]
WRITE (29200 MO(I)sD{IV sRRCTI oML CT) sN2 (T aN3(T I aN& (D1 aNS (T} sNE& (T
FORMAT(IHO s J6sFBa2eTEF10,2:5K26110]
COMTINUE

00 333 J=1sh&

ML{I}=(NLITI +1}*IFIX(BAF)
N2{Ii=(N2(I)+1}*IFIXIBAF}
N3(Ii=(N3[(T) LI ®]FIX(BAF)

M&(I = [(NG&{I)+L)*®IFIX{(BAF)
NE{[i=(NS{I)=«Li®IFIXIBAF)

OO &00 J=1:N&

YHL(JI=FLOATINLIJ) )

Y2 (JY=FLOATINZ{J))

YNAI(J)=FLOAT (M3{J))

YNNG () =FLOAT (M&[J) D

YNE{J)=FLOATINS(J) )

YH&{J)=FLOAT (M&&({J)}

CALL X¥SK2(N&sJ3sRRsD)

CALL XY¥SKZ (N&sJ3s¥NLD)

CALL XYSKZ (M&:J3a¥YN2sD)

CALL XYS5K2Z [N&sJ3¥YN3IsD)

CRLL XYSKZ [N&sJ3pYhesD)

CALL XYSKZ [(M&+J3sYNSsD)

CALL XYSK2 [N&sJ33¥NEsD)

READ(214L1) MNNS

FORMAT(15)

IFiNNS.EQ.5999) G0 TO 5B

G0 TO 89

58 STOP

ao001
nooz
Qooa
0004 O 166 J=1sN
0005
0008 180 IF (D3 [J)-ARSIY(JI=¥1)) 166+190:190
plilely
ooos 200 MX=NX+1
Qo0g las CONTINVE
oolo RETURN
oo1l END

END

SUBROUTIMNE XYSKL ([MaMXaD3sXaYaXL1s¥Y1)
DIMEMSTON D3(Z00) $X (2001 2Y (20Q)
KX=0

IF (D3 (J)=ABS(X(J]=X1)] 16&s1802180
190 IFID3(JI*#2=(R1JI=N1)®%2=(¥{J1=¥1)%%2} 1663200200



ogo1 SUBROUTINE XYSKZ (N&sJIsXBsYE}

oooz2 : DIMENSION X8(200)2YBI(200)
opo3 NECHETS |

0004 SUMX=0s

000s SUMY=0.

0006 SORX=0.

oooT SQRY=0.

oooa PROXY=0.

0009 Do 55 I=1+Né

oolo SUMK=SUMX+XB (1)

0oLl SUMY=SUMY+YE (1)

oglz2 SQRX=SORN+XB(I) #%2

0oL3 SQRY=SCRY+YB([)**2

0als 55 PROXY=PROXY+XBITI®YE(])

ools SXX=SQRX=-SUMX*SUMK /FLOAT (N&)
0ola SYY=SQRY=5UMYRSUMY /FLOAT [N&)
o017 EXY=PROXY=5UMK*SLIMY /FLOAT (Mg}
ogla BzsXY /5K

talg L=SUMY /FLOAT (N&) =B*SUMN/FLOAT (N&)
oD2a R=sXY /S5QRT (SXX*3YY)

o021 WRITE[33+56)

o2z 56 FORMAT(LHO4HTYPE 10X 2 SHSOKAM 15X s 1HA 15X 1HE)
o023 WRITE([3157) J3sRabsB

0024 57 FORMAT(LIH sI523F15.5)

oozs RETURN

0o2ae END



