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SOIL PROPERTIES AS RELATED TO THE GROWIH OF FOREST (1)

SUGI (Cryptomeria japonica D.Don) FORESTS GROWING ON
Bc AND Bp UNIT-TYPES OF BROWN FOREST SOILS.

Aizi Anpo and Tosiro KoziMa

ABSTRACT Relationship between the proparties of soil-and the growth of
stand was studied on Sugi (Cryptomeria japonica D. DoN) forests on the
right-hand side of the valley of the Fuji River in Yamanasi Prefecture. The
stands were 58 years old and located on the hillside with the slopz of 30 degres
and with the elevation of 400 meter above the sea level. The bed rock of it
consists of sandstone and conglomerate belonging to the tertiary period. The
yearly average temperature there is 15° C and the rainfall reaches 2,500 mm.

The growing stock of stand on Bc typz soil (weakly dried brown forest soil)
showed no more than 40 par cent of that of Bp typ2 soil (moderately moist
brown forest soil) which occupies the other part of the stand in the same area.
The significant differencs bstween these two stands are repressntsd in the
Table 1. In Table 2 are presented data on the amounts in unit area of these
two stands.

They did not make any marked difference in the resp3ct of the chemical
properties (Table 4). But as far as the physfcal proparties in the natural con-
ditions are concerned, it was recognized that Bp soil had more finz soil contents
and porosity per volume than Bc soil (Fig. 1). Omnz of the important results
revealed in this mechanical analyses was that more clay particles were found
in A and B layers of this Bc soil (Table 3). It seams that I/W (air-water
ratio) has relatively higher value in Bc soil and T/S (clay-sand ratio) in Bp
soil, respzactively, as the factors concerning the soil conditions.

To sum up the results, it may b2 said that Hinoki (Chamaecyparis obtusa S.et
Z.) is more favorable spzcies than Sugi to bz hand-planted on Bc soil in this

area.
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Table 1. Growing stock of stand in each sample plot of the both soil typss

Soil Tree Plot (| Number of Volume (m?)
typs spacies No tree per ha | Per ha | Per tree
19 1,200 452 0.39
Sugi 2 1,600 596 0.37
BD [ Cryptomeria } 3 1,600 437 0.27
jatonica 4 1,500 442 0.32-
Aver. 1,500 482 0.34
5 1,200 258 022
Sug. 6 1,600 127 0.08
[ Cryptomeria ) 7 1,600 136 0.08
japonica g ¥ 1,900 265 0.14
BeC
Aver. 1,600 197 0.13
(Chamaecy paris ] 10 1,200 426 0.37
obtusa Aver. 1,300 334 0.28

Note : (1) Plots were sampled as a series on the same contour on the hillside and
each ploted area is 1 are.
(2) Hinoki stands with the same age inter-posed among the Sugi forests.
(3) Soil samples were taken.
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Table 2. The fresh weights of roots in 400 cm? area on both stands

Depth Bc typs Bp typs

oo Medjum o Medium
(cm) Fine root size Toot Total [Fine 1oo’tSize root Total
0~ 20 38 51 89 59 52 111
20 ~ 40 ' 8 18 26 15 20 35
40 ~ 60 7 8 15 10 12 22
60 ~ 80 4 2 6 7 5 12
Total 57 9 135 91 89 180

Note : In diameter 2~20mm was called medium size rost, and smaller than about

2mm. fine root.
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Table 3. Mechanical compositions of the soils

Depth Mechanical compostion(%) Clay-sand®
Soil | from : Textual ratio
typs | surface Sand c T d
~ e Silt lay |Total |designation
(em) | Coarse S.| Fine S. T/St|T/S
v 62 8 | 30 |100]
10 ~15 D Sandy Loam| 1.2 | 0.6
b 41 14 7 26 88
Bc
a 61 13 26 100
30 ~35 Sandy Loam| 0.9 | 0.6
b 37 13 11 21 82
ai 59 28 | 13 | 100
10~15 Loam 0.2 0.2
b’ 33 9 | 2 7| n
Bp
a 65 15 20 100
30 ~ 35 Safdy Clayl 06 | 04
bJ 46 B8 | 14| 19| oz oam

Note : (1) @ : percentages of the total in &.
b : percentages of the original sample the difference
between a and b is believed to be chiefly due to
organic matters
(2) T/St : clay/silt+fine sand
T/S : clay/coarse sand
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Table 4 Chemical properties of the soils

Soil gi% tlh PH Exch, Total Total C-N

rface acidity carbon nitrogen |
type | S oy | O | KCL | (v) (%) (%)  |ratio
B 10~15 57 | 4.1 0.8 11.2 1.26 9
© | s0~35 | 52| 42 28 73 1.06 7
Bo 10~15 5.0 3.9 3.8 9.9 1.38 7

30~35 4.8 4.1 0.9 6.8 0.66 10

Note : Total carbon and nitrogen are shown on dry weight basis.
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