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Fig. 1. Annual changes of precipitation and potential evaporation
period of water deficit.
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Fig. 2. A model showing the potential interaction of multiple stresses, which can cause forest decline in Korea and restoration plans,

which can mitigate the stresses.
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Ecological Importance of Water Budget and Synergistic Effects of Water
Stress of Plants due to Air Pollution and Soil Acidification in Korea

Lee, Chang-Seok and An-Na Lee
Faculty of Environment and Life Sciences, Seoul Women's University, Seoul 139-774, Korea

ABSTRACT : Korea has plentiful precipitation but rainfall events concentrate on several months of rainy season
in her weather condition. Korea, therefore, experiences drought for a given period every year. Moreover the soil
has usually low water holding capacity, as it is composed coarse particles originated from the granite. Response
of several oaks and the Korean red pine (Pinus densifiora) on water stress showed that water budget was
significant factor determining vegetation distribution. In addition, dehydration level due to cold resistance
mechanism of several evergreen plants during the winter season was closely related to their distribution in natural
condition. Experimental result under water stress showed that the Korean red pine was very folerant to
desiccation but the seedlings showed high mortality during the dry season. The mortality tended to proportionate
to soil moisture content of each site. A comparison between soil moisture content during June when it is severe
dry season and moisture content of the culture soil when the pine seedlings reached the permanent wilting point
due to water withheld proved that high mortality during the dry season was due to water deficit. Water potential
of sample plants measured during the exposure experiment to the air pollutant showed a probability that water
related factors would dominate the occurrence of visible damage and the tolerance level of sample plants. In both
field survey and laboratory experiment, plants exposed to air pollution showed more rapid transpiration than those
grown in the unpolluted condition. The result would due to injury of leaf surface by air pollutants. Aluminum (A
increased in the acid soil not only inhibits root growth but also leads to abnormal distribution of root system and
thereby caused water stress. The water stresses due to air pollution and soil acidification showed a possibility
that they play dominating roles in inducing forest decline additionally to the existing water deficit due to weather
and soil conditions in Korea. Sludge, which can contribute to improve field capacity, as it is almost composed
of organic matter, showed an effect ameliorating the retarded growth of plant in the acidified soil. The effect was
not less than that of dolomite known in widely as such a soil ameliorator. Litter extract contributed also to mitigate
the water stress due to toxic A", We prepared a model showing the potential interaction of multiple stresses,
which can cause forest decline in Korea by synthesizing those results. Furthermore, we suggested restoration
plans, which can mitigate such forest decline in terms of soil amelioration and vegetation restoration.

Key words : Air pollution, Dolomite, Drought, Field capacity, Forest decline, Sludge, Soil acidification, Water

stress




