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In many tree-dominated ecosystems, drought-induced 
hydraulic dysfunction has been associated with the 
sudden death of trees exposed to critical drought stress 
and is one of the most important factors that determines 
the survival and distribution of trees. For various tree 
species from arid to humid regions, therefore, we aim to 
elucidate the mechanism of maintaining the xylem water 
transport under variable soil moisture conditions and the 
physiological properties related to it.

↑ Optical microscope image of stem 
          cross section in Carpinus tschonoskii

↑ Dominant tree species, Juniperus sabina,     
　 growing in semiarid area of China   

Plants acquire carbon through stomata of leaf for 
photosynthesis, however, at the same time they lose 
water through the stomata. Therefore, it is essential 
for growth and survival to develop various properties 
of suppressing water loss and rapidly supplementing 
water loss. Water availability to plants in dry land 
is limited. Therefore, it is important how efficiently 
plants use water resources. For various species in 
dry land, we aim to elucidate the water use proper-
ties and survival strategy of whole tree from various 
organ levels through evaluation of transpiration of 
leaves, water transport properties of stems, water 
absorption properties in roots. From these aspects, 
we also work on research related to revegetation in 
the water-limited environment of dry land.

Study on water use properties of trees growing in dry land
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■ Introduction to Research

Conditions of participatory management of regional 
resources
Farmland and irrigation and drainage facilities serve as agricultural infrastructure for paddy fields 
and also contribute to society in other ways, for example, in reducing damage caused by heavy 
rains or in developing visually favorable landscapes. 
In recent decades, depopulation and aging of farm-
ers have made it difficult for rural communities to 
properly maintain this infrastructure. Therefore, there 
is growing awareness that addressing this problem 
requires new participation in the maintenance by 
non-farmers. This research clarifies how rural com-
munities actually maintain them and the factors af-
fecting resident participation in maintenance.

The expanding use of renewable energy can help prevent global 
warming and reduce air pollution. Especially, community-based 
renewable power derived from local initiatives (community en-
ergy) is expected to provide an alternative energy resource and 
serve as a catalyst for rural development. Between the 1950s 
and 1960s, local communities became active in the construction 
of small hydropower plants, many in the Chugoku region. This 
study considers community energy projects in the Chugoku 
region in Japan to illuminate what conditions have enabled the 
studied organizations to succeed in securing resources needed 
for the operation of their renewable energy plants.

Sustainable management of community-based 
renewable energy
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