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I . Introduction

Recently, wall greening in urban areas has been identified as a desirable method for creating more
environmentally friendly urban spaces. However, wall greening presents a number of problems. One
problem is that the number of species for wall greening is limited. Therefore, if wall greening is to
have a significant effect on landscaping in urban areas, it is necessary to enrich the number of
species which can be effectively employed. Another issue is the lack of knowledge about plants
ecophysiological characteristics when they are grown in special growing environments associated
with wall greening. It is often the case that water and wind conditions of wall greening sites
represent poor habitats for most plants. Accordingly, it is necessary to clarify plants resistance
characteristics toward these conditions. Useful plants for wall greening include dwarf bamboo
because it is expected that its rthizomes are effective for wall greening.

Therefore, the purpose of this study is to understand the relationship between soil water
environment, wind environment, and ecophysiological characteristics in horizontal and vertical
planting by using three dwarf bamboos as a ground cover plants. These species include S.veitchii,
S.kumasaca and P.argenteo-striatus f.akebono. The purpose of this study is to consider the efficiency
of three dwarf bamboo in wall greening.

II. Methods
+ Experiment 1

Experiment equipment (depth 25cm, width 25c¢m, height 25cm) was made up as horizontal and
vertical planting. Six pots of three dwarf bamboo were planted. Soil composition was black dirt : peat
moss=8 : 2. soil water condition was pF1.5, pF2.0~2.4, pF3.5. In vertical planting, there is no
equipment to separate between each soil water condition, so each soil water condition is connected.
Each horizontal and vertical soil water condition pF1.5, pF2.0~2.4, pF3.5 is named Al * B1, A2 -
B2, A3 - B3. Each pot was made to take root in July. The measurement of photosynthetic rate was
performed between August and early October and the measurement of morphological modification
was performed in early October.

+ Experiment 2

Pots were exposed to wind from a fan for 24 hours in an environmentally controlled room. The
temperature was 25°C, the humidity was 50%, the CO, concentration was 1000ppm and the
photosynthetic photon flux density (PPFD) was 400pmolm™s™". Everyday, certain amount of water
were provided. Wind condition was control 1.0m/s, light wind2.5~3.0m/s, high wind4.0~4.5m/s.

Photosynthetic rate and stomatal conductance were measured and visual observation of damage to



leaves was performed.
III. Results and Discussion
+ Experiment 1

Fig.1,2 shows the results of S.veifchii’s photosynthetic ability between August and October. A3 of
horizontal planting showed that the photosynthetic ability was obviously lower than the others.
However, B3 of vertical planting showed that the photosynthetic ability was the same as the others
from late August. It is considered that rhizomes and roots elongated and they could absorb water that
was lower in the equipment. As expected, the results of morphological modification indicated that
rhizomes and roots of B3 were elongated. High photosynthetic ability of B3 was also showed in
S.kumasaca and P.argenteo-striatus f.akebono; however, their high photosynthetic ability was
demonstrated from the beginning of measurement. In addition, the number of leaves was increased
in B3 for all species. These results indicate that, for using dwarf bamboo for wall greening, the
elongation timing of rhizomes and roots is the most important factor. In other wards, for using dwarf
bamboo, it is necessary to understand the elongation timing of rhizomes and, if the preparations of

wall greening construction is completed, it is considered that homogeneous greening will be
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* Experiment 2

The results of this experiment indicate that, in all species, photosynthetic ability and stomatal
conductance were clearly depressed in high wind section. It is considered that water stress by high
wind caused the depression of stomatal conductance and it caused the depression of photosynthetic
ability. Results of visual observation indicate that wind performance was different for each species
(Table 1). Wind performance can be ranked from highest to lowest in the following order; S.veitchii,

S'kumasaca’ P.argenteo—strlatusf.akebono. Table1. Average number of days until leaves were damaged

Also, it is suggested that the limit of S.veitchii S.kumasaca _P.argenteo—striatus fakebon
control - - -

sustain damage from wind and effects of  jight wind - - 7
high wind 13 7 5

damage are different from species.
IV. Summary

From the results of experiment 1, in vertical planting, if soil water was extremely dry, dwarf
bamboo could perform high photosynthetic ability because of absorbing water that was in lower of
the equipment by elongation of rhizomes and roots. From this, it is suggested that understanding the
elongation timing of rhizomes and roots is important for using dwarf bamboo for wall greening.
Additionally, from the results of experiment 2, windproof performance was highest in order of
S.veitchii, S.kumasaca, P.argenteo-striatus f.akebon. From the point of damage by disease and pest
in Pargenteo-striatus f.akebon and the point of that new culm elongated the direction of

gravitational force in S.veitchii, the efficiency of these two species are low in terms of maintenance.



