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Fig. 2.—Fig. 4. In the case of that stand density is calculated by crown area.
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x F bx e y=Gro #3590 [ Gis E Gza
700 | 14.500 1.245 | 24.616 4610 36.924 49.232
800 | 16,572 1.626 26.370 3.763 39.460 " 52614
900 18.643 2.058 | 27.946 3.022 41919 55.892
1,000 f 20.715 2541 | 20.535 2.266 | 44.302 59.070
1,100 | 22786 3.074 | 31.074 1913 | 46.611 62.148
1200 | 24.858 3658 | 32.560 1.580 | 48.840 65.120
1.300 | 26.929 4204 | 33.996 1439 | 50.994 67.992
- 1400 | 29.001 4980 | 35.382 1439 | 53.073 70.764
1500 | 31.072 5717 | 36.716 1528 55.074 73.432
1,600 | 33144 6.504 | 38.001 1.650 57.001 76.002
700 | 35.215 | 7343 | 39.233 1771 58.849 78.466
1,800 37.287 | 8.232 | 40416 1.882 | 60,624 80.832
1,900 | 39.358 | 9193 | 41.526 1.979 62.289 | 83.052
2000 | 41430 | 10164 | 42.627 2.078 63.940 85.254
2,100 43501 | 11.205 | 43.657 2198 65.485 87314
2200 | 45573 |. 12.398 | 44,536 2382 66.804 89.072
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4. 4 2. HEERICES (B
YT Iy
>X 7 A "'" &, ba ¢ @ﬁ{uﬁ&ﬂiﬁ?ﬁb‘aﬁé
[ ay = 2.6
] b = 0.032
ca = —0.0000055
E+5r, R8I
A = —3553434 B = 0.003401213
C = —0.0°%33472
a=a, — A = 6153434
b = by — B = (.028598787
€ = ¢ — C = —00°4866528
T, K5 HET e
¥y = 6.1534 + 0.028598x
— 0.0°48665x2
Efi Guer = 61534 + 0.028598N,
— 0.0%48665N,2
s,
t¥, min. 8§ = 334.637785%10
o* = 9,84228779 10" o



2 #iﬁﬁﬂﬁiﬂ

B L MESERCAASRENCES maemg Uﬁﬂﬂﬂlﬂlﬂl —WmANE (v725Y)

B—3.401213}10-2

(1 j 4 ' B c | 1
T 10.277968 10+ 15.419281 < 107 24.810390< 1010 0.205318¢ 104
g 24.787160 % 1010 42.776862< 1013 2417271 X107
3 _ : 78.844214 % 1016 7.360245 % 1010
4 337.467345% 104
B \ —23,132254 1010 —37.221068 1013 — 0.308022% 107
T l 16549061010 | 5.555794 % 1018 2.109249 % 107
6 , —59.890768 < 1016 — 0.495625 % 1010
2 ! —18651717X10% | _ 7.081096 101
n [ | ; 0341729 1016 |' — 02164761010
a | . | — 0.004101x10¢
9 r | , — 2.68832810+
10 | | : | | — 03731106
I | | | sassammssxane
f i | A=—3553434
f | |
I

C——-0.633472¢10-8

%moﬁﬁ&%ﬁr:bﬁb%a
DX 7T T
et A ""; a, bs € oﬁﬂ:{ﬁ%’ﬁ)ﬁ&?}‘&ﬁ%

#® 10 (p23) DrEHTHS.

a = 15
by = 0014
gy = —0.0008008

ET5:, ESry §

4 = —(.287226
C = —0.0°1269461

= (0.00187625

. EREERCANAREMSCS S

(EEEE Sha 4 ) FESREROR S —BE i EE (T8 7 95 weiiy)

B=1 876282 103
C—=—1.269461 x10-8

T | 4 B c 1
I  1La7sd21x10, 13899063 < 107 189247395 1010 — 4547430100
2 18.212749 « 10%0 25789157 x 1013 — 7718316 X107
3 39:530296 % 1016 —13.7950295 1010
4 10.5875447 X 104
5 —16.982648 < 1030 —22.2679435 1018 55562903 107
Sl e e el R SR i o G IR 0
T 1.230101 X 1040 3.521214) 1038 — 2162026107
5 | = —29,198098 < 1018 7.285501 X 1010
] —10.079615 X 10t 61888851010
B | 0,252582 1019 — 0.320643 1010
& — 1817876 X104
g — 3.799976 % 104
0 | — 0.407043X104
; I e e | e T —
} | 97850552104
| A——02872%6
!




REIRHUBEE L AF (BF) ORBeBT SRS (221 &%) 23

a = gy — A = 15287296
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700 20018 | 2.384 | 23.787 8.486 | 0.230 24,003
809 22.878 | 3114 | 25.917 | 9.698 | 0.300 25.285
%0 | 25.738 | 3.941 | 27.950 | 10.910 | 0.380 | 26.577
1,000 | 28,598 | 4866 | 29,885 | 12.123 0.469 | 27.879
1,100 | 31.457 | 5,887 | 31723 13.335 | 0.567 | 20.189
1.200 | 34,317 7.007 33.463 | 14,547 | 0.675 | 30.509
1,300 37.177 8223 | 35.107 | 15.759 | 0.793 | 31.839
1,400 40.037 9537 | 36.653 | 16.972 | 0.920 | 33.179
1,500 42,897 10.948 | 38.102 18184 | 1.056 | 34527
1,600 | 45.756 12.456 39.453 | 19.396 1.201 | 35.884
1,700 48.616 14062 | 40.707 | 20.609 1.356 | 37.252
1,800 51.476 | 15.765 | 41.864 21.821 | 1.520 | 38.628
1,90¢ | 54.336 17.566 | 42.923 | 23.033 | 1.694 | 40,014
2,000 57.196 19.464 | 43.885 24 246 L87T | 41.410
2,100 60.055 21459 | 44749 | 25.458 2.070 | 42815
2,200 62.915 23.551 45517 | 26.670 2977 | 44,228
2,300 65.775 25.741 | 46.187 | 27.882 | 2483 | 45.652
2,400 68.635 28.028 | 46.760 | 29.095 | 2703 | 47085
2,500 1.495 30.412 | 47.236 | 30.307 | 2.933 | 48.527
2600 | 74,354 32.894 | 47.613 | 31.519 3173 | 49.979
2,700 77514 35.473 | 47.894 | 32732 | 3421 | 51,440
2,800 80.074 38.149 i 48.078 | 33.944 | 3.680 | 52.911
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Fig.8. Relations between basal area (Gs) and stand density, which is based on occupied space
of ground. (ranked by height of tree)
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Ng Vis | Fis | ¥ Vio Fis Vao
700 139.419 290.218 494.756 128.938 268.400 457,562
800 147.323 306.671 522.806 137.796 286.838 488.994
900 155.013 322.678 | 550,093 146.381 304709 519.460 -
1.000 162.487 338237 | 576.618 | 154.704 322.034 548.996
1,100 169.742 353.338 602.362 | 162.765 338,815 577.608
1,200 176.782 367.993 | 627.345 | 170,549 355.017 605.225
1300 | 183.602 382.189 651546 | 178.071 370,675 631.917
1.400 | 190.202 395.927 674967 | 185.330 385.787 §57.680
1500 | 196.587 409.219 697.62% | 192.31% 400.332 682477
1,600 202.757 422063 | 718522 | 199,049 £14.343 706.362
1,700 208.708 433449 740.638 205.502 427777 728,263
1.800 214.443 446383 | 760.992 711.699 440,675 751,252
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2800 | 250.857 540.922 J 922.150 258.877 539.090 919.027
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PFig. 9. Relations between volume and stand density, which is basedon occupied space of
ground. (ranked by height of tree)
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Studies on the Different Stand Densities
and their Relations to the Growth of Sugi
(Cryptomeria) Races (1)

Michiharu Nagahama

Resume

.

The writer reports in this paper a result of studies, done by measure ments of
different stand densities and of growth of trees in the mountainous slope which is
covered with sugi-foreat (cryptomeria-forest), from 1958 up to now.

The objective this study is to make resarch and discovery of relationships be-
tween growth of tree and various stand demsity which is calculated by occupied
space of ground and by crown area per tree.

The study area belongs in the district along the head-waters of the River Yabe
in the southern part of Fukuoka prefecture. ’

The investigated forest constituted by some different sugi-races such as Yabu-
kuguri, Kobanourasebaru and others, and they were 33 years old at that time, about
1.6 ha. in area.

As a unit-area for measurement of forest stand, the writer used stand divisions
which are characterized by envirronment factors such as topography and soil. (p.4)
Growth of trees are indicated not only by volume, but by basal area (cross-section-
area breast high) whose measurement is done directly. Data of above mentioned
concerning one tree and forest stand are shown in the Table 1 (p.5).

On the relations cf height of tree to basal area, some positive tendencies were
recognized. L

Relative relationships between basal areas and stand densities were recognized.
When the data were ranked in constant order-divisions by height of tree, clear ten
dzncies were recognized between them in the both case of that calculations of stand
densities based on cccupied space of ground and crown area. These relations may
be expressed by next function, but in this case, the former more fit than the latter,

G/H = a + bN + ¢N*
where ; G=Dbasal area, H=height of tree,
N =stand density, @, b, c=const..
It semed that the eguation of basal area to stand density, which is in the case
basedon occupied space of ground, may be pessible to actual use. It is shown as

follow,
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Gg = (a + BNs + cN2) x H
where ; Gy=basal area < -
.. | n the case; based on occupied space of ground.
Ns—stand density i
The equation of volume to stand density,

which may be possible to use, is ex-
pressed as follow,

V=(2+bN+cN*)® x Fx H

where; V=volume (in the case; stand density based on

occupied space of ground,)
F=stand form factor.

In the case of the same stand density, the clear difference were nat recognized

between the growth of Yabukuguri and Kobanoursebaru.




