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ABSTRACT

The pressure-volume curve parameters were investigated to elucidate the effects of shading treatment
on the water relations of the one vear old seedlings of Betula platvphylla var. japonica. Betula schmidtii,
Zelkova serrata, Acer momo and Prunus savgentii subjected to five levels of artificial shading
treatments. The osmotic potentials at full turgor( ¢ ».) measured under full sunlight changed with species
and growing season in the ranges of -1.04~-1.27MPa, -1.03~-1.48MPa, -0.94~-1.44MPa in first year
treatment, and ~0.90~-1.37MPa, -1.05~-1.79MPa, -0.99~-1.30MPa in second year treatment in June,
July, and September, respectively. The osmotic potentials at full turgor increased with increment of
shading level in the ranges of -0.90~-1.79MPa in full sunlight and -0.58~-1.23MPa in nearly full
shading level(E) through the growing seasons in all the species studied. The osmotic potentials at turgor
loss point{ ¢ »p) measured in full sunlight changed in the ranges of -1.64~-2.11MPa, -1.67~-2.15MPa,
~1.47~-2.11MPa, and -1.45~-2.04MPa, -1.30~-2.00MPa, -1.28~-2.33MPa in June, July, and
September of first and second vears, respectively. Most of ¢ .; measurements were lower within about
0.5MPa in comparison with those of ¢ .,. The measurements of ¢ ., also increased with increment of
shading level, and the differences in ¢ ., among shading levels were generally greater than those in ¢ ;o
by species and by growing season, Most of the osmotic potentials at turgor loss point as like as at full
turgor were lowered in July than in June and September.

The measurements of relative water content at turgor loss point(RWCp) in full sunlight were in the
similar ranges of 81~88%, 71~86%, 75~84%, and 82~87%, 72~84%, 76~86% in June, July, and
September of first and second years, respectively, The RWCp were a little higher in A. mono and P.
sargentii than in B. platyphylla var. japonica, B. schmidtii, and Z. serrata. The RWCp also decreased
from 71-88% in full sunlight to 48-77% in nearly full shading treatment with increment of shading
level. Even if there were some exceptions by species or by growing season, the shading effects on the
changes in some P-V parameters were distinctly observed in the present study. The change in P-V
parameters following shading treatment may be presumably inferred on the changes in solute
accumulation, membrane elasticity, symplasmic water volume, and so on. But much more experiments
should be necessarily continued for getting detailed informations on the physiological mechanism of
shading effects relating to the changes in P-V parameters

Key words : shade tolerance, lght requivement, water relations, osmotic potential, relative water
contents, pressure-volume curve, artificial shading treatment, Betula platyphylla var,
japonica, B. schmidtii, Zelkova serrata, Acer mono, Prunus sargentii
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sis.

1/P : the reciprocal of applied pressure,

Vo :the symplasmic water volume

Vt :the total volume of water present in the
sample at full saturation,

Ve :the volume of sap expressed

A the reciprocal of osmotic potential at full
turgor

A’ :the reciprocal of osmotic potential at turgor
loss point

BD :the volume of symplasmic water remaining
in the sample at incipient plasmolysis(Vp®
=Vo-Ve")

DE : the apoplastic water(Vt-Vo)
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Figure 2. The changes of osmotic potentials at full turgor point(¢ o) in several deciduous hardwood

species subjected to artificial shading treatments.
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Figure 3. The changes of osmotic potentials at turgor loss point(¢ ) in several deciduous hardwoed

species subjected to artificial shading treatments.

@ June, - - W - - July, —a— :Sept. Light transmittances; A :100%, B:38~62%, C:22~28%, D:7~20%, E:2~6%
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Figure 4. The changes of relative water content at turgor loss point(RWCp) in several deciduous hardwood
species subjected to artificial shading treatments.
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