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Summary: In order to clearly understand plant succession on the face of slopes of forest
roads in subtropical and temperate zones, utilizing mainly the banking slopes of a forest road
in the Komenono Forest Research Center, the University forest, Ehime University and the
surrounding forest situated in a warm-temperate zone, a 5mX3m quadrat was established
for every year of clearing of forest road between 1970 and 1981. Stem analysis of invading
woody plants and a soil survey carried out around these plants were done in order to clarify
the succession of woody plants invading the banking slopes of forest roads and the degree of
soil formation on the slopes which in turn affects plant succession. The results obtained
revealed that the invading woody plants changed gradually within a -very short period of only
15 years. Soil formation on the face of slopes progressed exponentially with time and showed
a positive interrelationship with the mean diameter at ground level of the invading trees.

1. Introduction

The purpose of this study was to clarify the succession of vegetation in a district where
the clearing of forest roads is predetermined in a subtropical and temperate zone and then to
determine a method of turf work, focusing fundamental attention on the turf work executed
on the face of slopes after clearing (2~6).

In our previous studies (3,5), the form of invading vegetation, the changes occurring
after invasion, and the time of invasion were precisely determined in relation to the year of
clearing for forest roads. In the present investigation, a stem analysis of tree of the mean
diameter at ground level, used for estimating the year of invation, and a survey of the soil
around these trees, were performed. On the basis of the data obtained, we were able to form
some conclusions about the growth process of invading woody plants and the degree of soil
formation associated with it.

. Materials and Methods

The stem analysis was made on trees of the mean diameter at ground level which were
felled on October 9, 1985 and which were analyzed in previous studies (3,5). The stem
analysis was done by collecting trunk disks at intervals of Im and by employing the
sectional measurement of Huber. The general conditions of trees used for the stem analysis
and their surroundings are shown in Table 1. The soil survey, based on a method in a
handbook for soil surveys of national forest land, was conducted in the areas around felled
trees with a mean diameter at ground level on October 8, 1986.
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. Results and Discussion

1. The growth process of invading woody plants

Stem analysis was conducted on nine trees growing in nine different places, as shown in
Table 1, and the results were divided into three groups by the growth process. We will thus
discuss the results obtained on the basis of data for the 7th, 11th, and 15th years, with
regard to each of the three groups. The results of the stem analyses are shown in Fig. 1, 2,

3 and 4.

The annual height growth increment of Euptelea polyandra SIEB. et ZUCC. in the area

cleared in 1970 showed a maximum at three locations and had a tendency to decrease from

9 years after invasion. This
tendency was also observed
for Acer rufinerve SIEB. et
ZUCC. in an area cleared in
1974, where the annual
height growth. increment
was maximum at two
locations with the same
tendency to decrease from
8 years after invation.
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Furthermore, the annual growth increment corresponded to the mean annual growth
increment at around 8 to 11 years after invasion. The presence of more than two maxima
may have resulted from breakage of tree tops caused by meteorological disasters, or by
disease and insects. Euptelea polyandra SIEB. et ZUCC., growing in an area cleared in 1978,
showed a decline in the annual and the mean annual growth increment from the third year,
indicating that this tree would lose its position as the dominant tree in the near future and
would be suppressed earlier than the above-metioned species.

With regard to stem volume growth, the annual growth, the annual growth increment in
1970 and 1974 became maximal in 9 to 11 years after invasion. On the other hand, the mean

growth increment was considered to become maximal around 13 to 16 years after invasion, if

the stem were to continue growing at the present rate. The annual and the mean annual
growth increment for Euptelea polyandra SIEB. et ZUCC. in the area cleared in 1978 has not
yet reached its maximum. However, judging from the height growth, it will reach a maximum
within a few years.

The annual growth increment of the diameter at breast height in the areas cleared in
1970 and 1974 showed maxima 8 to 9 years later. If these trees were to continue growing at
the present rate, their mean annual growth increment in the area cleared in 1974 would
reach a maximum with in 11 to 12 years.

The annual and the mean annual growth increment in the basal area reached respective
maxima 1 to 2 years later in comparison with growth in the diameter at breast height, but
showed a similar tendency to the growth in diameter at breast height. As there are few data
available on the diameter at breast height and the basal area growth of trees in the area
cleared in 1978, it is difficult to discuss this aspect, although judging from height growth, it
appeared they would be suppressed in the near future (8).

It was considered that the annual and the mean annual growth increment of invading
broadleaved trees would reach their respective maxima within a shorter period than
coniferous Cryptomeria japonica D. DON or Chamaecyparis obtusa SIEB. et ZUCC. in
plantations, and that this might be due to the gradual progress of succession (7,9,11,13,14).

2. Soil formation on road banking slopes

The relationship between the thickness of the soil (A+B horizons) and the passage of
time is shown in Fig. 5 (Photo.1~2). In the experimental plot investigated in the present
study, although we did not take into account the direction of the slopes, soil formation was
observed to progress with time and there was a positive interrelationship between the two.
The massive amount of plant growth, a major source of organic matter which affects soil
formation, and the levels of microbes decomposing this organic matter, differed according to
the direction of slope. Therefore, if the process of soil formation is classified according to
slope direction, a more remarkable relationship between these parameters should be detected
(1,10,12). Furthermore, if data on passage of time is added, and if meteorological factors
such as temperature, precipitation, were to be taken into consideration, the degrees of soil
formation on road banking slopes in a granite area could be clarified. ,
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3. Mean diameter at ground level and degree of soil formation

The relationship between the mean diameter at ground level and the thickness of the
soil is shown in Fig. 6. The mean diameter at ground level increased with an increase in the
thickness of the soil and there was a positive interrelationship between the two. This results
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was expected, since the growth of the invading woody plants accelerates when the degree
of soil formation is advanced. However, we were unable to determine any relationship with
other growth factors, such as the soil and the diameter at breast height or tree height. This
might be due to the characteristics of broadleaved trees, which spread their stems and
branches to a greater extent than needleleaved trees.

V. Conclusions

The process of the growth of invading woody plant and the degree of soil formation
were discussed on the basis of the investigative results, which were as follows.
1. The results obtained from stem analysis confirmed that the invading woody plants
changed within the short period of 15 years.
2. The annual and the mean annual growth increment of invading broadleaved trees showed
respective maxima within a very short period compared with Cryptomeria japonica D. DON
and Chamaecyparis obtusa SIEB. et ZUCC. in plantations.
3. The soil formation on road banking slopes progressed exponentially with the passage of
time.
4. There was positive interrelationship between the thickness of the soil and the mean
diameter at ground level of the trees.
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