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Ecological Studies of Suzutake (Sasa borealis) (IV)
Individual Growth and Photosynthesis

Tatsuro Yuruki, Shoji Ouca and Kazutoshi Aracami

Abstract

The growth of new culms and the seasonal changes of photosynthetic ability were
investigated.

1) The new culm of Suzutake begins to sprout when the daily mean soil temper-
ature at the depth of 10 cm go up to about 10°C and finishes its elongation within two
months.

2) After the completion of culm-elongation, the new leaf begins to unfold and
finish it completely by ten days or more. The unfolding of all leaves have been
completed within 30~50 days following the first-leaf appearance,

3) The phtosynthetic ability of new leaves is higher than in any old leaf.

4) As the optimum condition in photosynthesis, temperature should be about 20°C
and light intensity, 30 klux and more.

5) Although the photosynthetic ability of a new leaf continued to increase until
late in the first growing season, it decreases rapidly at a temperature below 0°C. The
decreased photosynthetic ability hardly recovers.

6) It became evident that the photosynthetic ability of shade leaf is higher than
that of a sun leaf in low light intensity and Suzutake was found to be a shade-enduring
plant.

Introduction

Among Sasa species appeared characteristically in the temperate forests of Japan,
Suzutake (Sasa borealis) is distributed widely from Hokkaido to Kyushu, However, its
distribution is limited to high mountainous regions in Shikoku and Kyushu. In general,
Suzutake grows close to the forest floor, thus preventing other plants from taking root.
Also, the rhizomes of Suzutake are very well developed and tightly binds the surface
soil, effectively ensuring their continuous presence. Many research papers are availa-
ble on the ecology of Sasa species (AGATA et al., 1976) (AGATA ef al., 1978) (AcaTA et
al., 1979) (KAwAHARA ef al., 1977a) (KAWAHARA el al., 1977h) (KAWAHARA ef al., 1978)
(Onsuiva, 1961a) (OusHiMa, 1961b) (Ousuiva, 1961c¢) (Saxkural, 1983a) (Sakural, 1983b)
(UEeDa el al., 1958) (Usul, 1961) (YosHia, 1950) ete, but few deal with Suzutake.

The present authors have investigated the development of a natural Suzutake
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community for twelve years and reported the stratum structure and age structure of
the community (YURUK! ef al., 1977) (YURUKI et al., 1984). In the present paper, the
growth of new culms and seasonal changes in photosynthetic ability are studied.

Materials and Methods

The Suzutake used in this investigation were transplanted to pots in Kyushu
University Forest Nursery in Kasuya (70 m in altitude) from Kyushu University Forest
in Miyazaki (1000 m in altitude) in December, 1983, and grown in the open and under
20% full-light.

The growth of new culms and leaves was measured periodically, and the soil
temperature at a depth of 10 cm and air temperature at a height of 150 cm were
measured using a thermocouple. The photosynthesis of a leaf fixed to an assimilation
box without excision was measured with an infra-red gas analyser. Furthermore,
measurements were carried out using the same leaf throughout the period of study.
Assimilation temperature was measured with a thermocouple placed in contact with
the reverse side of the leaf.

Results and Discussion

1. A relationship between growth of new culms and temperatures

As shown in Fig. 1, new culms began to sprout in late March when the daily mean
air temperature (in the open) went up by about 10°C. The shoots of Suzutake are
assumed to start being active with rise in soil temperature rather than air terperature.
The daily mean soil temperature (YY) at a depth of 10 cm is related to the daily mean
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Fig. 1  Growth of new culm
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air temperature (X)) at a height of 150 cm as follows:
Y = 0.2934+1.0157X 7 = (.9878

Daily mean temperature: (daily maximum temperature-+daily minimum tempera-
ture)/2

From this linear function, the daily mean soil temperature is about 10°C when the daily
mean air temperature is 10°C. As previously reported (YURUKI ef al., 1977), we found
new culms to appear when the daily mean air temperature rose to 12~13°C in a natural
community. A natural Suzutake community is covered by an upper crown, being
unlike the potted Suzutake, and thus the relation between air temperature and soil
temperature in a community may differ from that in a pot. It was anticipated that the
daily mean soil temperature would eventually rise to about 10°C with a daily mean air
temperature of 12°C in a natural Suzutake community.

Several reports indicate a correlation between culm growth of Sasa species and
temperaturés. Yosuipa (1950) found Kumaizasa (Sasa paniculata) to become
physiologically active at a soil temperatures above 10°C. According to Uepa ef al.
(1958), the shoots of Kenezasa (Pleioblastus pubescens) began to emerge from the soil
surface at a mean air temperature of about 17°C. Tokugawazasa (Sasa lokugawana)
began to sprout in early May when the air temperature was about 12°C (SAKURAI,
1983Db). The sprouting temperature of Suzutake is considered to be essentially the
same as that of Kumaizasa and Tokugawazasa.

A new culm completes its elongation within two months following its appearance
and it corresponds to the period of daily mean air temperature from 10°C to 25°C. New
leaves begin to unfold after the completion of culm elongation. This phenomenon
suggest that the leaf unfolding has a close relation to the culm development. During
the initial stage, a leaf has a rolled letter-form and its development complete by ten
days or more. A new culm has 3~4 attached leaves under normal conditions. The
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unfolding of all leaves was noted to be complete in the present study within 30~50 days
following the first-leaf appearance. In regard to the unfolding season, no difference
between the leaf of a new culm and that of an old culm was noted.

2. Photosynthetic ability

The relations of photosynthetic ability to temperature and light intensity were
investigated on the Suzutake grown in the open.

Fig. 2 shows the relation between temperature and photosynthesis. The maximum
photosynthetic rate appeared at 20°C, irrespective of leaf age, and accordingly, the
optimum temperature for the photosynthesis of Suzutake was noted to be at about
20°C. The optimum temperature of Suzutake is nearly equal to that of an upper tree
(Fagus crenata) (Han et al., 1978).

The relation between photosynthesis and light intensity is shown in Fig. 3.
Photosynthesis was saturated at about 30 klux and more. Also, the light saturation
point changed with growth. The photosynthetic ability of a new leaf rose rapidly
within a short time following unfolding and in September it was higher than that in
July. As shown in Fig. 2 and 3, a new leaf had higher photosynthetic ability than an
old leaf. Also, photosynthetic ability decreased with leaf age. The photosynthetic
ability of Suzutake was nearly equal to that of S. kurilensis (Ousuma, 1961c).

Fig. 4 shows seasonal changes in the photosynthetic ability of a new leaf. This
ability increased rapidly after the unfolding and became higher than that of old leaves
within a short time. This characteristic tendency was noted particularly in the leaf
unfolded in 1986. Furthermore, the high photosynthetic ability continued until the
beginning of December, followed by a rapid decrease. Waxasuar (1985) also founded
this ability in Mosochiku (Phyllostachys heterocycla var. pubesscens) to decrease rapidly
after reaching its highest value in December. Judging from changes in daily minimum
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temperature, it is obvious that photosynthetic ability decrease rapidly when the daily
minimum temperature falls below 0°C. Even with a rise in temperatures again in the
spring, the decreased photosynthetic ability hardly recovers. Thus, the decline in
photosynthetic ability in a new leaf appears to be related to a cold wave. It is generally
known that when Sasa leaves are exposed to a dry, chilly wind, their peripheral parts
wither and become in white. The new leaves which had been completely green at an
early growth stage, fade slightly white during the first winter season. Possibly, such
damage give influence on physiological activity of leaves.

Suzutake is a main constituent species of the undergrowth of Japanese beech
(Fagus crenata) forests and usually grows in a fairly poorly lighted environment. Thus,
Suzutake may be a shade-enduring plant. Acarta (1976) found Suzutake to photosynth-
esize efficiently under conditions of poor light. In the present study, Suzutake was
raised under 20% full-light and the photosynthetic ahility of a shade leaf was compared
with that of a sun leaf. As shown in Fig. 5, at high light intensities, the photosynthetic
ability of a shade leaf was esentially the same as that of a sun leaf. However, the
photosynthetic ability of a shade leaf was noted to be higher than that of a sun leaf at
low light intensities. This is also an evidence that Suzutake is a shade-enduring plant.
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