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Fig. 143. Division into basic plan district, forest district and working wunit in
Yamanashi Prefecture.
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Growing stock of varicus tree species in each working unit; needle leavedStree.
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Growing stock of various tree species in each working unit; broad leaved ftree.
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Table 73.

HE & 7 < v OEHES
Course of growth in Pinus
flom related to bed rock.

1t = (m) & (%)
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Table 74. Course of growth in Larix lepto-
Iep’s related to bed rock.
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Summary

It is the most important principle for the foresters to plant the right tree species in the right
site. In spite of the efforts of many iavestigators, it is too difficult to answer this problems with
accuracy or scientifically. In order to solve the problems, the author devoted his efforts since 19532,
and for this purpose he had many problems to solve, of which the following five are most important.

The first is the classification of this prefecture into nine unit regions according to the chjective
analysis of the environment, particularly, climate and topography. The second is to clarify the
distribution and properties of the forest scils with reference to the other environmental factors. The
third is to find out the theoratical relationships between the growth of tree and their environniental
factors. The fourth is to make clear by use of the co-axial method the effects of the mutual correla-
tion among the environmental factors concerning to the productivity of the forest land. The fifth is
te conclude the forest productivity in nine unit regions, and moreover, to suggest how to estimate the

forest productivity.

Analysis of the environment in the forest site,

1. Generally speaking, the central district of Japan belongs to the continentzl climate characterized
by the lower temperature, less precipitation and severer monsoon in winter. To solve the present
problems, however, it must be necessary to classify this region into smaller climatic regions. The
following items were calculated from the data of 227 observatories and stations shown in Figs. 1 and
2, most of which are published by Japan Metecrological Agency.

Temperature and precipitation; yearly, winter, summer and vegetation period

Range; annual and diurnal

Rainfall; relative pluviometeric coefficient, number of rainy day

Climatic indices; index of the continentality, rank coefficient, rain factor, aridity index, warmth

and coldness indices, humidity index and P-E index

Isovalue maps for these items were given in Figs. 4~23. From the figures it will be ssen that
the climatic cﬁnditions, not only the absclute value but seasonal variation of the temperature and
precipitation, show the considerable differences among the various regions in this prefecture. In
addition, the indices regarding to income and outgo of water such as rain factor, aridity, humidity
and P-E indiczs indicate the consistent tendencies. From these results, the author asserted that this
prefecture can be classified inte the following three climatic unit regions;

1) Drainage basing of Fuji and Norckawa Rivers.

The amount of precipitation is very abundant, and the seasonal distribution of rainfall in this
region belongs to Pacific coast climatic type. Temperature is rather high and its range is narrow, in
conseguence, if may be said that this region is affected by the oceanic climate.

2} Drainage basins of Fuefuki and Kamanashi Rivers.

The amount of precipitation is very little as far as Japan is concerned. Being surrounded by
high mountains, seasonal distribution of rainfall seems to belong te the climatic type of Japan Sea
coast which has no influences of the typhoon and so-called Baiu. As the range of temperature is
wide, the duration of frost is long and the northwest monsoon in winter is severe, this region belongs
1o the continental climate.

3) Drainage basins of Katsura and Tama Rivers,
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This region has the mixed characteristics of the other two regions mentioned ahove.

Almost all of the climatic observatories are situated in towns at lower elevations, and no climatic
data at higher elevations are usually available, consequently as far as mountainous region is concerned,
climatic conditions should be estimated hy other ways. Because of this reason, the tables for estimating
air temperature and the amount of precipitation were computed by means of the formulae by M.
Yamana and by E. MaTnias respectively (Tables 1 and 8). The adaptability of the values thus estimated
is to be checked by comparing with the other methods of estimation and zlso the actually observed
data. As the result, it has been confirmed that these tables are valid in this region and are sufficient
for the present study.

2. From the petroiogical and geologic historical characteristics, the prefecture was divided into
seventeen regions. From the necessity of the study of forest site, the distribution of volcanic ash was
estimated by the results of soil survey and also by the related references. On the same reason,
hardpan layer formed at the upper part of gravel horizon in Mt. Fuji was discussed with reference to
the elevation or exposure (Tables 15 and 16).

3. As the topography is the most suitable for stafistical study, topographical analysis was carried
out in detail, and the results obtained were used as the base of the environmental classification. On
‘the topographical maps of 1:50,000, quadrates of 4 km square and circles of 500 m in diameter were
set up reticulately as shown in Fig. 3, Elevation of the upper and lower limits, average of the both
as the meazn altitude, difference of the both as the relief energy, direction from the upper limit to
lower one as the exposure in a quadrate, and number of contour lines in a circle as the inclination
are read and calculated (Figs. 39, 40, 42 and 44).

Comparing the mean altitude, inclination and relief energy of seventeen geological unit regions
with one ancther statistically, the regions having differences at 59% level of significance wer2 7 in
altitude, 9 in inclination, 8 in relief energy respectively (Figs. 56, 57 and 58). In order to perceive
the degree of dissection, elevation and relief energy in each quadrate were plotted on graphs as
shown in Figs. 45~.55, it will be scen from these figures that Mt Fuji as well as Mt Yatsugatake
belongs to the young stage and the other mountains reached the mature stage. In addition, from the
frequency distribution of altitude, it is suppossd that there are five groupes of the elevation with
reference to the height of mountains or peneplanes etc. .

From the topographical analysis, it is concluded that thz mountainous region in this prefecture
can be classified into nine unit regions by means of the homoganety in environmental condition from
the forest site point of view. “Their locations, rank order and the actual values of their topographical

feature are summarized in Fig. 59, Tables 24 and 25 respactively.

Properties of the forest soil.

The data were collected from the soil samples taken from 232 profiles in 40 plots covering 23, (00
hectares in area which were carried out from 1954 to 1958 (Fig. 61 and Table 28)}. According to the
classification by M. Onmasa, brown forest soil (Ba~Br), podzol soil, black seil and gley scil are
observed. Here the relation of the distribution and properties of soils to the other environmetal
factors are chiefly dealt with,

1. The Ba soil is distributed rather more on the sedimentary rocks than on the igneous rocks,
and it is apparent that the Bc soil is distributed extensively in a region belong influenced by wind,
and the Be soil ig distributed in the region having abundant rainfall (Figs. 62 and 63).

2. Lower limit of podzol soil at which the brown forest soil connected was found to be closely
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related to the estimated temperature. These temperatures differed with the bed rocks, viz. 5.1°C in
the granite clan, 3.5°C in the fertiary, about 4, 8°C in the palacozoic, From this relationship and the
map of estimated temperature shown in Fig. 24, the supposed distribution of this soil is presented
(Fig. 64).

3. According to the feature of distribution of the black soils, the author has classified them into.
three groups, i.e. those located on the foot of volcanic mountains and extending widely, those
appearing on the ridge line in the narrow belt and those found at the concave flat land. such as the
inter mountain basin with rather small extent.

In order to clarify the relations of soil properties to the bed rock or mother material, the soils
spreading most extensively in every plots were studied. Among the results, a few examples should be
illystrated.

In spite of the consistency of the thin A layer (Table 32) and sandy texture (Fig. 73), the com-
pactness of soil profiles in Akaishi unit region was looser than that in Fuji unit region (Fig. 71).
For another example, as comparison between the black scil in Yatsugatake and Fuji unit regions,
there were no notable differences in the weight volume and soil texture, while the moisture content,
minimum air content, soil acidity, humus content, consequently CN ratio differed remarkably. It is
evident that the distribution of soil as well as the soil properties differ extremely according to the

unit region.
Relation of climate and soil properties to the growth of trees.

I. The widiths of the annual! ring from 1916 to 1850 of 141 sample trees at the breast height
were read, and these data were arranged to deviation ratios as shown in Fig. 82, As meteorological
data corresponding to the tree growth, which were obtained by the observatories near the place from
where the sampie trees were taken, and the vacant items were fulfilied with the approximate value
which was calculated by the correlations to the Kofu observatory.

1) In all species studied, diameter growth of the tree located in higher elevation was wider in
the year of higher temperature and less precipitation.

2) Almost all of years showing inferior growth had less precipitation at the season of Baiu from
middie June to early July (Figs, 88~90).

3) The relationships were recognized between the diameter growth and the natural phenomenon
such as damages by typhoon and by late frost, and production of seeds.

4) In some cases, the meteorological condition in the previous year seemed to affect the growth
of tree {Table 56}, Results in each species are given as follows;

Sugi (Crypromeria japownica)

The growth was good when the amount of precipitation in whole year or in early spring was.
rich, while the growth was rather poor when the rainfalls in the vegetation season were too much.
A vyear showing higher temperature from spring to summer and also higher indices of warmth as well
as humidity seemed to be favorable for the growth of Sugi. With respect fo the locality, the growth
of Sugi was good in the years of higher temperature in the basin of Fuji River and in the years of
encugh precipitation in that of Katsura River.

Hinoki (Chamaecyparis obtusa)

The relation is not so clear as the other species, rather less precipitation seemed to be favorable
for the growth of this species.

Akamatsu (Pinws densiflora)
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Among the species studied, the deviation of annual growth is the most extensive, It is apparent
that higher temperature favors growth, and less precipitation seemed to be better.

Karamatsu {Laerix leptolepis)

Contrary to Akamatsu, the growth of Karamatsu was superior in the years of lower temperature.
As for the locality, rich precipitation in the mountainous regions around the Kofu basin and less
abundant precipitation in 7t. Fuji seemed o be better.

2. According to the field survey carried out on 40 plots mentioned above, the relations of the
soil properties to the growth of trees was illustrated in several cases as follows;

1} Close relationships between the unit soil type and the growth of tree were observed in all
regions concerned. With respect to the brown forest soil, the growth was excellent in following
order; Bs, Bc, Bo, Be and the yield differed largely among the unit soil types, even between the
neighboring types (Tables 63, 64, Figs. 109 and 119).

2) As the mother material, volcanic ash inhibited the growth of Sugi and Hinoki in the case not
only when it was mother material itself but alse when it was mixed to the soils of other origins (Figs.
92, 93 and 99).

3) The growth of Hinoki did not differ so much from the unit soil types as of Sugi (Figs. 105
and 106).

43 Tt is observed frequently that the hardpan formed at the upper part of gravel horizon became
a limiting factor for tree growth in Fuji and Misaka unit regions (Figs. 115 and 130).

5) Soil properties as well as the growth of tree differs to some extent from either inface cliff or

back slopz of monoclinal ridge in Akaishi unit region.

Analysis of growth factors,

To clarify to what degree the environmental factors influenced the growth of tree, the author
intreduced the graphical co-axial method by B.H. Rysster and W.C. Sereexy (Table 65, Figs. 132~.146).
As the results, it is found that the growth of tree is different markedly with the unit regions, unit
soil types and the depth of A layer (Figs. 139~.146). From this analysis, in addition, the relationships
of the topography to the growth of tree was given as follows;

Sugt (Crypfomeria japonica)

The growth is better north than south in exposure, steeper than gentle in inclination, and concave
than convex slope respectively.

Hinoki (Chamaecyparis obtusa)

Flat or slightly inclined land seemed to be superior to steep slope for Hinoki.

Akamatsu (Pinus densiflora)

Scuth or east showed superior growth to north or west in exposure as Karamutsu, and the gentle
slopes are better than the steeper ones for the growth.

Karamatsu (Larix leprolepis)

Contrary to Akamatsu, the steeper slope is the better for the growth of Karamatsu.

Forest productivity in mountainous region.

The preductivity of the unit regions was compared using the data in reports and publications
concerning to this prefecture. As the results, the ratio of artificial forest per unit area shows higher
in the unit regions such as Kushigata and Misaka characterized by low gradient of inclination than

in steeper regions such as Akaishi and the mesozoic in KantG (Fig. 148).
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With respect to the productivity of forest land, taking the results cbtained by co-axial method
{Figs. 143~146), it may be concluded that the rank order of the productivity in each unit regicn was
different with species, however, the granite clan in Kant® mountainous region was in the last rank in
ail species. Among the nine unit regions, the followings showed relatively high productivity; Akaishi,
Kushigata, the drainage basin of Fuji River in Tenshi, the mesozoic in Kant8 regicns.

From Tigs. 153 and 154, it may be said that the natural forests of Tsuga, Fagus and Quercus
species are distributed extensively in Akaishi, the drainage basins of Fuji and Katsura Rivers, and
also that of Kamanashi River respectively, in addition, the growing stocks of these species per unit
area are dense in the regions mentioned above (Figs. 156 and 157).

In view of the above results, the author asserted that the unit regions classified by the characteristics
of the environmental conditions differ notably each other in the natural distribution of the forest tree
as well as in the growth of the plantation.

The author compared the productivity of regions within as well as with the other districts by use
of the statistical data and the yield tables.

Sugi {Cryplfomeria japonica)

Productivity in this prefecture is lower than Shizuoka, and almost equal to Nagano Prefecture, as
for the regions, that in the drainage basins of Fuji and Katsura Rivers exceed to that in the Kdofu
basin,

Hinoki (Chamaecyparis obtusa)

Difference among the districts is not clear.

Akamatsu {Pinus densiflora)

Productivity in this prefecture is almost equal to Kant@ district, among regions within the prefecture,
the drainage basin in Katsura River is the highest.

Karamatsu (Lariv leplolepis)

Productivity in this prefecture is lower than Hokkaido district, almost equal to Nagano Prefecture,
as for the regions within the prefecture, the Kantd unit region is the highest.

Finally, the author has discussed the possibility to estimate adequately not only the growth of
tree but also the productivity of the forest land by means of the co-axial method. For example, the
error of estimation is 25 to 409% when only altitude, microtopography and unit soi! type are given,
but when informations on soil profile such as the depth of A layer, compactness in B layer and soil
structure are available, the error is about 209%, furthermore, the error could be much less when the

analytical data cof soil such as pH, texture and porosity in natural condition are known.
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