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Abstract: A study of whole-tree sap flow of Betula platyphylla was conducted during the 2000-growing
season. The study area was located at the Forest Ecosystem Research Station (127°30'~ 127°34'E
Longitude, 45°20'~ 45°25'N Latitude) in the Maoershan Experimental Forest, Northeast Forestry
University, Heilongjiang Province. Within the Maoershan range, the average elevation is 300m and the
highest peak is 805m. The undulating slope of the terrain generally ranges from 10° to 15°. The zonal soil
is dark-brown forest soil. The climatic conditions of the area are typically continental cold temperate. The
mean annual temperature is 2. 8 C. The annual cumulative temperature of =5 C is 2897 C. The annual
total sunshine amounts to 1850. 4h. The mean annual precipitation is 772. 9mm, with more than 60%
concentrated in two months of the summer. The mean annual evaporation is 884. 4mm and wind speed
averages 1. 5m/s. The frost-free period ranges from the end of May to the end of August.

In the present paper, the thermal dissipation method proposed by Granier was used to measure sap
flow rate of Betula platyphylla. The thermal dissipation probe (TDP, Dynamax, Houston TX, USA)
consisted of two cylindrical probes of 1. 32mm in diameter. The probes were inserted horizontally 3 cm
into the sapwood of the tree trunk with one probe 40cm above the other. The upper probe contained a
constantan-heating element, which was heated at constant power. Each probe contained a copper-
constantan thermocouple, connected in opposition for measuring the temperature difference. Sap flow rate
was calculated using the following equation: Fs=0.0119 X SA X K"*', where Fs was the sap flow rate
(L/h); SA was the sapwood area at the level of the heated probe (cm?); and K, the dimensionless flow
index (K=MT4T1/qT, where dT'M was the temperature difference between probes without any sap flow
and d7T was the temperature difference with sap flow). The precision of estimation of transpiration

depends on the accuracy of the differential temperature measurement. The thermocouples must be
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protected against direct radiation and rain. The environmental sensors installed above the tree crown
included an RH1 humidity and temperature probe (Vaisala, UT,U.S. A), an SKP215 PAR Quantum
Sensor (Skye, U. K.), an SKS1110 Silicon Cell Pyranometer (Skye, U. K.). an A100R wind sensor
(Vector Instruments, U. K.), and a GMP111 CO, transmitter (Vaisala, UT,U. S. A). An STC soil
temperature sensor (Delta-T Devices Ltd. , Cambridge, U. K. ) and an MP406 moisture probe (ICT Ltd.
Australia) were used to monitor the root zone soil temperature and soil volumetric water content. Rainfall
was measured in an open space nearby with an ARG100 tipping bucket rain gauge (EM LTD. ., U.S. A.).
The TDP and all environmental sensors were sampled every 15min (ZENO3200, Coastal Environmental
systems, U.S. A.).

Sap flow rate exhibited mono-peak patterns during clear sky days. During the growing season, the
maximum sap flow rate 84.72 L./d. occurred at mid-August. The sap flow persisted after leal senescence
until the mid-October. Results of statistical analysis indicated that air temperature, relative humidity, and
solar radiation were the major factors affecting sap flow rate on clear sky days in different growth periods.
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Table 1 The main environmental factors at early August
b (W/m?) pmol/(m? « s) cC) cC) %)
Jate
Maximum total radiation Maximum PAR Soil temp. Air temp. RH
4 233.1 378.6 19.45~18.1 24.93~14.58 56. 57~44.63
5 828.5 1351 20. 6~18.48 30.35~17.43 56.14~30.8
6 716 1351 20.4~18.9 28.93~16. 25 56.35~33. 67
7 532.3 1090. 6 20.75~18.7 31.73~15.63 56.45~31. 86
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