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obtusa), Akamatsu (Pinus densiflora) and Broad Leaved Trees
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Table 1 Composition of planted Hinoki stand before {inal cutting
Spoecies Mean diameter! Mean height {Number of tree|Stem volume
p (em) (m) (no./ha) (nf)
Chamaecyparis obtusa 10 13 774 45
Pinus densiflora 14 13 453 43
Total - - 1,227 88
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Fig. 1 Stratification of research stand and distributional structure of
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Fig. 2 Stratification of research stand and distributional structure of
each tree by belt transect method in Plot 2
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Table 2 Composition of each tree in research stand
Plot Species Mean diameter | Mean height | Number of tree | Basal area
i (em) (m) (no./ha) (nf/ha)
Chamaecyparis obtusa 4.75 4.95 2.810 4.98
Pinus thunbergii 4.99 6.24 680 1.33
1 Pinus densiflora 5.10 5.96 1,870 3.82
Broad leaved tree — 3.06 4,000 e
Total - - 9,360 (10.10)
Chamagcyparis obtusa 2.38 3.65 5,370 2.39
Pinus thunbergii 5.40 5.95 3,400 7.19
2 Pinus densiflora 3.27 4.80 330 0,28
Broad leaved tree - 3.42 17,500 -
Total - s 26,600 (10.50)
3 Chamaecyparis obtusa 9.39 8.84 3,500 24,20

() BExclude broad leaved tree
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Table 3 Discription of soil profile in each plot

Plot | Horizon D(epth Texture Structure | Hardness De{mmonl of
em) boundary

Ag 1.5 - - - o
Al 0~ 5|Sandy loam | Crumb |Very soft Dls.“n.m“

1 A 5~13 | Sandy loam | Granular Soft ln‘cils.tlrlct
B |13~50 |Sandy loam| Clod Soft | Distinct
C  |50~67 |Sandy loam| Clod Hard | Distinct
Au 4.0 - - - o
A 0~ 3 Silty loam Crumb | Very soflt I::)}st%nct

2 Az 3~ 9 Silty leam | Granular Soft D}SL%HCL
B | 9~45| Loam Clod Sof | Distinct
C  |45~66| Loam Clod Hard | [ndistinct
Au 4,0 - - - P
Ay 0~ 21 Clay loam Crumb | Very sofll D?“?““

3 A 2~12 1 Clay loam Crumb Soft D¥SL‘}HCL
B |12~40]| Clay loam | Clod Sofi | Distinct
C 40~60 Loam Clod Hard Indistinct
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Résumé

In westan Japan, there are numerous multi-storied forests in which artificial Hinoki
(Chamaecyparis obtusa) is mixed with Akamatsu (Pinus densiflora) or other species, but
the réverse case is very rare. This paper discusses the growing structure of the multi-
storied stand of artificial Kuromatsu (Pinus thunbergi)y mixed with natural Hinoki,
Akamatsu and broad leaved trees at Ubagahara national forest located in the eastern part
of Hiroshima Prefecture, investigated in January, 1987.

This stand was cultivated by less improvement cutting and ordinary weeding since
the Kuromatsu seedling was planted at a density of about 4,000 per hectare about 20
years ago, after clear cutting a 50-year-old Hinoki stand growing poorly (Table 1). View-
ing the stratification and the diameter distribution (Fig.1-5), the story of the middle-slope
stand (Plot 2) is clearly separated as a two-storied stand ; artificial Kuromatsu occupied
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the upper stratum and natural Hinoki, broad leaved tree composed the middle stratum.
This forest type is a representative of this research stand. However, the mixture rate
of Akamatsu in the upper place (Plot 1) is remarkably large and the distribution of the
tree height resembles that of the normal type. Therefore, in spite of improvement cutting
3 years ago, the existing stand has formed a selection forest type which is continuous in
story with dissimilar species. As the stand at the lower-slope place (Plot 3) grew more
rapidly than the others, many trees except dominant Hinoki were cut for improvement
10 years ago. At present, the tree height is 7-13m, and the forest crown is relatively
dense and forms a mono-stratum,

Most of the Akamatsu and broad leaved trees naturally regenerated from seeds of
neighboring trees after planting. However, judging from the stem analysis of the annual
rings of sample trees (Fig.6, 7), it seems that Hinoki trees grew from the seedlings
which had naturally regenerated in the former Hinoki stand. Furthermore, the height
growth of large trees was recently recognized to be vigorous, and its mean height incre-
ment so far was estimated to be about 40 cm/year. The existing basal area is remar-
kably small. Therefore, the stand density is relatively low (Table 2), because the ferest
age is young. However, viewing from the accumulated state of A, layer and soil structure,
the soil fertility is improving, compared to the former sterile land (Table 3).

As mentioned above, the afforestation of Kuromatsu by the conversion of forest type
was not successful. However, the productivity of natural Hinoki may be high if the silvi-
culture system of stratified mixture is used extensively.
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