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Accurate measurement of water in the stem for Cryptomeria japonica saplings
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Abstract

To clarify the water balance in the stem of three-year-old cloned saplings of Cryptomeria japonica D. Don grown in a phytotron
with irrigation every day or every 3 days, the accurate measurement of water potential of needle, transpiration rate, sap flow rate, and
tangential strain was tried to done. The results obtained are summarized as follows:

1) Water potential, transpiration rate, sap flow rate, and tangential strain on the surface of the inner bark reacted in order to light
and darkness immediately. Transpiration rate and sap flow rate exhibited a reaction that followed but opposed the reaction of the
water potential. Positive correlations were observed between water potential and tangential strain in all periods.

2) Based on the diurnal changes, sap flow rate rates over 24 hours could be divided into four periods: Zone A; began with
lights-on, when the sap flow rate increased, and lasted about 2 hours. In the following zone, A,, the sap flow rate changed convexly
for about 12 hours. In Zone B;, the first dark period, the sap flow declined, quickly at first and then more slowly, for about 4 hours,
until the start of the second dark period, Zone B,, when the sap flow rate became almost constant at 0.05 g/min and remained so for
about 6 hours.

3) The total transpiration rate and the sap flow rate during both the light and dark periods were measured. As a result, it was
found that the water deficit and the water storage were observed in the periods just after lights-on and lights-off, Zone A; and A,.

4) As compared with difference between water amount maintained in the stem in Zone B, and increased volume of the stem

calculated from tangential strain on the surface of the inner bark, both values were almost same.
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Maintenance in the sapling = cumulative sap flow - cumulative transpiration.



goobooooooooooooooo

Kozlowski, T. T. (1972): Shrinking and swelling of plant tissue. In
water deficit and plant growth, vol.3, Plant response and control of
water balance. Kozlowski, T. T. (ed), 368pp, Academic Press, New York,
San Francisco, London, 1-64.

AEAGE, g, ZERA, PR (2003): A AR OB
B O - INER BN L O BILR, BARK TS LAl
37:109-114

Liming, F. G. (1957): Homemade dendrometers. J. For. , 55: 575-577.
Nakai, T., Abe, H. (1997): Measurements of the bioelectrical potential
of a Japanese oak (Quercus crispula Blume) sapling Mokuzai Gakkaishi,
43: 518-520.

Nakai, T., Abe, H. (1998): Measurements of the bioelectrical potential
of a Japanese oak (Quercus crispula Blume) sapling: effect of the radial
distribution of inorganic within a tree stem on the diurnal change in
resting potential J. Wood Sci., 44: 249-254.

Okuyama, T., Yoshida, M. and Yamamoto, H. (1995): An estimation of
the turgor pressure change as one of the factors of growth stress
generation in cell walls. Mokuzai Gakkaishi, 41(12): 1070-1078.
Palmer, J. and Ogden, J. (1983) A dendrometer band study of the
seasonal pattern of radial increment in kauri (Agathis australis). New
Zealand J. Bot. 21: 121-125.

P. F. Scholander, H. T. Hammel, Edda D. Bradstrsst, and E. A.
Hemmingsen (1965): Sap pressure in vascular plants, Science, 148:
339-346

T Jefd, FEM A, AR ED, AR RAI (1996): AFRHE
DFREUTBIT D EBRAINITE, HAMEE, 78 (1): 66-73

Tanaka, T., Uchida, E., Yokota, T., Hagiwara, A., Takeda, Y. (1994):
Comparison between water absorption rate and sap-flow rate measured
using the improved stem heat-balance method, J. Jap. For. Soc., 76(6),
November.

Yoshida, M., Yamamoto, O., Tamai, Y., Sano, Y., Terazawa, M.,
Okuyama, T. (1999):Investigation of change in tangential strain on the
inner bark of the stem and root of Betula platyphylla var. japonica and
Acer mono during sap season J. Wood Sci., 45: 361-367

Yoshida, M., Hosoo, Y., and Okuyama, T. (2000):Periodicity as a factor
in the generation of isotropic compressive growth stress between
microfibrils in cell wall formation during a twenty-four hour period

Holzforschung, 54: 469-473

91





