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Abstract: In order to understand water use characteristics of Schima superba plantation and their relationships
with environmental factors, Granier's thermal dissipation probes were applied to measure sap flow density of 15
trees in a typical plantation stand, in which environmental factors including photosynthetically active radiation
(PAR), air relative humidity, air temperature and soil moisture were recorded synchronously. Stand transpiration
(J4) and canopy stomatal conductance (g,) were then calculated based on sap flow density, sapwood arca,
environmental humidity and temperature from December 2007 (dry season) and September 2008 (wet season).
The results showed that trees with larger sapwood areas had greater contribution of stand transpiration. J, was
found to be significantly different during wet and dry seasons, which had an average of 21.1 g H,0 s in
September but only 7.03 g H,0 s” in December, indicating a dramatic seasonal variation of it. In the meantime, J,

was found to be significantly correlated with environmental factors, in which PAR had the largest correlation
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coefficient and followed by vapor pressure deficit (VPD), air relative humidity and air temperature in sequence. On
the other hand, the maximum g, were calculated to be 30.8 mmol m”s™and 19.7 mmol m”s™ in September and
December, respectively. It had positive linear relationship with PAR but negative one with VPD when PAR was
larger than 1000 pwmol m”s™ and VPD was over 2 kPa. However, g, did not present any statistically significant
relationship with soil moisture either in July or December, indicating that soil moisture was not the major
environmental factor influencing stand transpiration of S. superba during our study periods.
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Table 1 Characteristics of sample trees for sap flow measurement
J¥5 No. 4% DBH (m) W Height (m)  J&iE Crown area (m?) 314475 # Sapwood area (m?)
1 0.151 10.6 20.10 0.015
2 0.194 8.5 1599 0.025
3 0.133 9.5 15.81 0.012
4 022 114 2520 0.032
5 0224 10.1 2756 0.033
6 0.095 123 10.59 0.006
7 0.175 8.8 1872 0.020
8 0.088 78 6.46 0.005
9 0.088 77 734 0.005
10 024 12.1 3240 0.038
11 0.135 6.6 12.31 0.012
12 0.065 8.0 531 0.003
13 0.084 129 321 0.005
14 0.144 95 891 0.014
15 0.073 72 4.18 0.003
00r (1-RH), 3 RH N AR RRBE 5 ¢ i BE (C)5 W2
A = 0.6841DBH * a.b Fl ¢ 4l 0.611 kPa,17.502 F1240.97°CH,

0.03

R?=0.9942

0.02

0.01 |

1R Sapwood area (m?)

0.05 0.1 0.15 0.2 0.25
Jfi§4% DBH (m )

B AR S EBINHIEOCR
Fig. 1 Correlation between diameter at breast height
(DBH) and sapwood area (A,)
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Fig. 2 Diurnal variations of sap flow density (A) and transpiration (B) at different DBH class
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Fig. 4 Diurnal variations in stand transpiration and environmental factors in dry and wet seasons
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Table 2 Partial correlations between stand transpiration and environmental factors

A g DK Z2 X Partial correlation coefficient P
Variance Dec. Sep. Dec. Sep.
et AN PAR 0.802 0818 0.000 0.000
K¥EH 7k VPD 0.408 0.282 0.000 0.000
S HXREE RH 0.332 0.227 0.000 0.000
23S Air temperature -0.264 -0.229 0.000 0.000
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Fig. 5 Diurnal changes in stand transpiration, canopy stomatal conductance, PAR and VPD
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Fig. 6 Relationship between canopy stomatal conductance with VPD (A, B) and PAR (C, D)
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