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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 A1 began with 

lights-on, when the sap flow rate increased, and lasted about 2 hours. In the following zone, A2, the sap flow rate changed convexly 

for about 12 hours. In Zone B1, 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 B2, 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 A1 and A2.

4) As compared with difference between water amount maintained in the stem in Zone B2 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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