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Abstract

The responses of stamatal conductance to environmental factors, such as solar radiation, on
Cryptomeria Japonica in Japan and grasses in Tibetan Plateau were examined. Also, mechanism
of water storage in trees with three types of xylem structures ; namely, C. japonica (coniferous
wood), Magnolia salicifolia (diffuse-porous wood), and Quercus serrata (ring-porous wood) were
investigated experimentally.

The effects of environment factors on stomatal conductance varied with its location. The
stomatal conductance in C. Japonica forest were heavily depend on solar radiation and water
vapor pressure difference between atmosphere and the leaf. In the grassland on the Tibetan
Plateau, the reaction to the water vapor pressure difference was significant.

The response of water uptake lo {ranspiration differed with the relations between water slorage

and water potenlial due to pore structures.
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Fig. 1 Relationship between canopy conduc-
tance (gc) and radiation (S{), A, and
water vapor pressure difference bet-
ween atmosphere and the leaf (e (T0)-
e), B, in the C. Japonica stand.
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Fig. 2 Relationship between canopy conduc-
tance (gc) and leaf water potential (¢
leaf) in the C. Japonica stand.
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Fig. 3 Relationship between surface moisture

availability (8,) in the bulk {ransfer
equalion and radiation (S{), A, and
waler vapor pressure difference bel-
ween atmosphere at 50cm and the leaf
(e (TO)—ex), B, in the grassland on the
Tibetan plateau.
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Table 1 Dimensions of sample irees
C. japonia M. salicifolia Q. serrata

Age (years) 17 82 36
D.B.H. (m) 0.10 0.09 0.17
Height (m) 8.8 8 11.7
Clear length (m) 4.7 5. 6.0
Basal area (m? 3.95 2.79 18.2
LAI (m?/m?% 7.0 3.2 4.2
Height after cut (m) 8.3 8.6 10.2

Foliage
Total leaf area (m? 27.8 9.0 76.3
Dry weight (kg) 1.88 0.64 6.58

Living branches

Sapwood
Volume (m? 9.1x107° 8.41x10°2 1.05%x1072
Dry weight (kg) 3.6 4.29 6.58

Stem

Sapwood
Volume (m®) 3.77x1072 4.23%x10 ? 7.21%x107?
Dry weight (kg) 17.1 20.63 45.2

Heartwood
Volume (m? 2.0x10*® — 1.51%x10°2
Dry weight (kg) 0.93 — 9.48

D.B.H.: diameter at breast height, LAI : total leaf area/basal area.
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Fig. 4 Illustration of the experiments and methods.
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Fig. 7 Relationship between stomatal conduc-

tance in leaf of C. Japonica and water
potential.
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