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Hydraulic vulnerability of branch xylem in mature Crypfomeria japonica
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Abstract: Quantification of drought tolerance of trees is useful for predicting impact of climate change on forest ecosystems.
However, information of xylem hydraulic vulnerability of Sugi (Cryptomeria japonica), which is one of the major plantation species
in Japan, is limited. We studied the vulnerability of branch hydraulic function to drought-induced xylem cavitation in a 40-year-old
Sugi stand, Ibaraki, Japan. To quantify the branch xylem vulnerability to cavitation, we sampled six branches from the upper canopy
and measured hydraulic conductivity of the branches at various experimental xylem pressure which caused hydraulic dysfunction.
The xylem vulnerability curve was approximated from relationship between xylem pressure and percent loss of branch conductivity.
Then, the pressure at 50 % loss of hydraulic conductivity (Ps0) was calculated as index of branch hydraulic vulnerability. The mean
P 5o value of Sugi branch was —5.1 MPa. This value was 0.1~1.5 MPa lower than values of xylem pressure potential at midday and
water potential at turgor loss point of Sugi needles for known values. This indicates that, in comparison with needles, branch xylem
hydraulic function can tolerate lower xylem pressure in response to drought in matured Sugi trees.
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Fig. 1 Schematic diagram of branch xylem hydraulic
conductivity measurement apparatus by using a

gravity-induced positive pressure difference.
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Fig. 2 Xylem vulnerability curve in Cryptomeria japonica
branches at upper canopy. Dashed lines indicate 95%
confidential interval for Pso. Different symbols indicate

different individuals (n = 6).
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