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Studies on the Weight-Growth of Forest Trees (1)

Cryptomeria japonica D. Dox of Daigo District, Ibaragi Prefecture
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Frequency curve of bulk density of wood
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Fig. 2
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Distribution of bulk density of wood
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Fig. 3 AREFEBSGHEHMBRAK

Distribution of bulk density of wood
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Distribution of bu]k_k density of wood
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Fig. 5 AWMEBEEHI>BE(EARY
Distribution of bulk density of wood
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5 0.00006 0.00001 0.00C01 — 0.02 0.004 0.004 —
10 0.0102 0.0020 0.0010 279.54 3.10 0.62 0.31 277.99
15 0.0472 0.0074 0.0031 35.73 13.76 2.13 0.92 34.68
2) 0.1270 0.0160 0.0064 21.91 36.70 4.5) 1.84 21.69
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30 0.4068 0.0350 0.0136 11.90 123.05 10.65 4.10 12.02
35 0.5631 0.0313 0.0161 6.72 173.96 10.18 4.97 7.17
40 0.7836 0.0441 0.0196 6.83 || 239.45 13.10 5.99 6.60
45 1.0928 0.0618 0.0243 6.88 | 319.81 16.07 7.11 5.96
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H11K HMRRUCEREERRE—MERK 2.

#t oy = B
T W gape | mecEs | FaeEg | S8 | SERR | GFEER | THEEE | S5
m3 m3 m3 % kg kg kg %
5 | 0.00008! 0.00002 | o0.00002 | — [ 0.0 0.006 | 0.006 —
10 0.0075 0.0015 0.0008 247 .83 2.40 0.47 0.24 244 .11
15 0.0290 0.0041 0.0019 31.16 8.51 1.22 0.57 28.87
20 0.0825 0.0107 0.0041 23.23 24.33 3.16 1.22 23.37
25 0.1825 0.0204 0.0074 17.47 ‘ 55.45 6.22 2.22 17.91
30 0.3610 0.0353 0.0120 14.37 108.05 10.52 3.60 14.27
35 0.5298 0.0338 0.0151 7.98 160.25 10.44 4.58 8.20
40 0.8051 0.0551 0.0201 8.73 235.38 15.03 5.88 7.99
45 1.1165 0.0623 0.0248 6.76 318.20 16.56 7.07 6.21
50 1.4244 0.0616 0.0285 4.9 406.33 17.63 8.13 5.01
56 1.6666 ‘ 0.0404 0.0298 1.03 474.92 11.63 8.48 1.03
123 MR UEREERE— etk 3
# 5 & &
T W pnpn | wesRR | TOEER | SEF | QERER BEEER | TOERR | LR
m? m? m? % kg kg kg %
5 0.00006 |  0.00001 0.00001 ‘ — 0.02 0.005 0.005 —
10 0.0095 0.0019 0.0010 i 275.36 3.07 0.61 0.31 265.29
15 0.04738 0.0077 0.0032 ;’ 38.14 15.06 : 2.40 1.00 37.48
20 0.0910 0.0087 0.0046 ! 13.76 29.58 1 2.90 1.48 14.45
25 0.1461 0.0110 0.0058 | 9.91 48.64 3.81 1.95 10.46
30 0.2124 0.0133 0.0071 7.78 71.74 4.62 2.39 8.08
35 0.2800 0.0135 0.0080 5.69 93.06 5.76 2.80 6.45
40 0.3869 0.0214 0.0097 6.69 135.45 | 7.48 3.39 6.67
45 0.4982 0.0223 0.0111 |, 5.19 171.36 ! 7.18 3.81 4,82
50 0.6315 0.0267 0.0126 f 4.85 216.55 I 9.04 4.35 4.79
56 0.7881 0.0261 0.0141 i 1.04 269.91 i 8.89 4.82 1.04
FI3% HRROEREERE— bk 4
# i | E B
T W\ papp | WetRR TUSER 4EE | BUEER DEERR | SULER | LEE
m3 m3 m3 | % kg ‘ kg kg %
5 0.00009 0.00002 0.00002 —_ 0.04 0.007 0.007 —
10 ¢.0082 0.0016 0.0008 246.81 2.95 0.58 0.30 241.06
15 0.0506 0.0085 0.0034. 43.76 17.72 2.95 1.18 43.09
20 0.1362 0.0171 C¢.0068 21.90 46.52 5.76 2.33 21.29
25 0.2282 0.0184 0.0091 10.87 | 80.50 6.796 3.22 11.59 
30 0.3189 0.0181 0.0106 6.92 ' 114.53 6.805 3.82 7.31
35 0.3911 0.0144 0.0112 4,17 | 144.84 6.06 4.14 4.81
40 0.4553 0.0128 0.0114 3.09 171.13 5.26 4.28 3.39
45 0.5241 0.0138 0.0117 2.86 196.11 5.00 4.36 2.76
50 0.5686 0.0082 0.0114 1.64 212.31 3.24 4.25 1.60
56 0.6030 0 0057 0.0108 1.01 224.87 | 2.09 4.02 1.01
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Increment curve —— Sample No. 2
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Increment curve — Sainple No. 3
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Résumé

Four sample trees of Cryptomeria japonica D. Don (Sugi) of £6 years of age
were taken from an artificial stand in Daigo district, Ibaragi Prefecture. The
distribution :of the ‘bulk density, “Raumdichtezahl” by R. TRENDELENEURG, within
the‘stem of each sample was examined, and from this result the weight incre-

ments of individuals and that of the stand were calculated. The results of this

study are as follows:

(1) The frequency curve of the bulk density of one individual indicates a
slightly left-inclined type but an instance (No. 4) which has a two-peaked type.
The total curve indicates a two-peaked type. The variation-width is comparatively
large (Fig. 1).

(2) Each sample has its specific distribution map of the bulk density respecti-
vely as shown in Figs. 2~5, but the following general tendencies are found. The
wood is heavy at the central parts of the tree base and at the tree-top. The
heavy area at the tree-top extends downward along the center. Light wood is
formed in fairly extensive area around the center under 1/2~1/3 of tree height
where the diameter growth is better. Heavy wood is formed sheath-like at the
portion of 30~40 years of age, and light one is formed at the outest part over
40 years of age though in that portion the diameter growth is small. The wood
at the butt-swelling is extremely light.

(8) There is no correlation of Ist degree between the ring-width and the bulk
density of the wood.

(4) The weight-increments of the samples run almost parallel to their volume
one, but the maximum of the current annual increment of weight comes 5 years
later than that of volume in three of four trees. In the case of the only instance
which passed the maximum of the average increment, the maximum age coinci-

des as to volume and weight (Figs. 6~9).



234
(5) The standard bulk densities of the :individual trees, which are obtained by
dividing the total weight-incrgment by the volume one, are 287, 285, 342 and 373
kg/m? respeci:ively, and the mean is 322 kg/m®. Although the relation ‘between the
stem-class and the weight of its wood is somewhat uncertain, there is a tendency
that the more inferior the tree becomes, the heavier the wood is. But the tree
which indicates the best voluxhe increment does not have the lightest wood.
(6) The total produce per 1ha of this researched stand amounts to 147,777 kg in
weight, 473. 45 m3 m volume and the average annual produce 2, 639 kg in weight,
8.45m?® in volume. The result is summarized in the following table with that of

other species formerly reported by the author.

: . . Years of age | Average annual produce
Species Locality i of tree in weight per 1 ha
. . . kg
Larix leptolepis I;gg] ;{l‘a“s‘}’jr;:z’f Forest, | 30 1,199 *
Picea excelsa Chichibu Unlversﬂty Forest, ’ 30 2 433
o | Saitama Pref. ?
Cryptomeria japonica Daigo district, Ibaragx Pref. 56 2,639

* Th:s s;and is extremely mferlor in growth, for its produce in volume and in weight indicates
below 1/3 of that of other stand in Hokkaidé.



