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Leaf water use characteristics in mature Japanese cedar (Cryptomeria japonica) trees in responses to
artificial soil drought by throughfall exclusion experiment
Yuta INOUE?! , Masatake G. ARAKI?, Tatsuya TSURITA!, Tadashi SAKATA!, Tanaka KENZO?, Satoshi KITAOKAL, Qingmin
Han?, Satoshi SAITO!

Forestry and Forest Products Research Institute (FFPRI), Tsukuba, Ibaraki, 305-8687, Japan

Abstract: Unusual drought induced by climate change may cause increasing mortality of trees and decreasing productivity in diverse
forest types. Sugi (Cryptomeria japonica D. Don) is widely planted for timber production in Japan. Thus, it is important to predict
to what extent drought will affect productivity of Sugi stands. In order to understand responses of leaf water use characteristics to
soil drought in mature Sugi trees, we conducted throughfall exclusion experiment (TEE) from 20 May to the end of August, 2018.
We established two plots in a 40-year-old sugi stand: one with roof to exclude throughfall (dry plot, 10x10 m); another without roof
(control plot). Soil water potential in the dry plot was 0.40 MPa lower than that in the control plot (—0.02 MPa) at the end the
experiment. However, there was no significant difference in predawn leaf water potential between trees growing in the dry and
control plots during the TEE. Moreover, patterns of diurnal change in leaf water potential and leaf gas exchange at the end of August
were almost identical between the two plots. These results indicated that drought achieved by the TEE within three months had less
effect on leaf water use characteristics in mature Sugi trees.
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Fig. 1 Changes in precipitation, predawn leaf and soil water
potential during the throughfall exclusion experiment.
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Fig. 2 Diurnal changes in light, leaf water potential, stomatal
conductance, photosynthetic and transpiration rates at 95 days

after the beginning of throughfall exclusion experiment.
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Fig. 3 Relationships between stomatal conductance and leaf-to-
air vapour pressure deficit (A: morning, B: afternoon).
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