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Transpiration rate and influencing environmental factors
of Casuarina equisetifolia on coastal sand
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Abstract: The transpiration rate and its influencing factors of Casuarina equisetifolia on the coastal sands of Chishan Forest Center in
Dongshan Fujian were investigated for 1 year. The results showed as follows. (1) The diurnal variation of transpiration rate ( Tr)
in branchlet appeared as a single-peak curve. The transpiration rate peaked at 12: 00 — 14: 00 and sharply dropped after 16: 00. The
diurnal variation of transpiration rate varied among different months of which the daily peak was the highest in August and the low—
est in December 3.43 and 1.08 mmol*m > s™" respectively. The diurnal variation of transpiration rate presented similar trend
with that of atmospheric temperature ( Ta) . (2) The transpiration rate in branchlet varied obviously in a season which was higher
from July to September lower in May June and October and the lowest from November to the next April. (3) The relative humidi—
ty atmospheric temperature and vapor pressure deficit were environmental factors that mainly influenced the transpiration rate in
branchlet among which atmospheric temperature was the most important. The correlation between the transpiration rate and atmos—
pheric temperature could be simulated by the quadratic function of Tr =4.603 —0.372Ta +0.009Ta’( R* =0.855 P <0.01) . The
correlation between the transpiration rate and soil moisture ( We) could be simulated by the exponential function of Tr =0.665¢*%™
(R*=0.848 P<0.01).
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Figure 1  Diurnal variation of transpiration rate in branchlets of C. equisetifolia
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Table 1  The seasonal variation of transpiration rate in branchlets of C. equisetifolia and their affecting factors
mmol*m 2¢s™!  molem 2es~! % C kPa pmolem ~2es ! %
5 1.24 0.08 68.05 31.92 1.28 788.11 6.70
6 1.30 0.09 67.55 31.06 1.77 797.71 9.04
7 1.44 0.09 67.52 30.86 1.73 921.60 8.83
8 2.19 0.09 61.79 33.79 1.98 587.76 8.87
9 1.97 0.09 65.15 33.52 1.89 601.46 12.06
10 1.10 0.06 62.73 30.79 1.67 398.00 4.70
11 0.83 0.04 44.89 24.77 1.65 747.36 1.25
12 0.73 0.03 51.11 16.55 0.92 660.53 2.49
1 0.78 0.03 52.48 15.33 0.96 621.87 2.70
2 0.84 0.04 50.94 17.15 0.99 623.25 2.58
3 0.89 0.05 49.70 18.17 1.22 824.84 2.48
4 1.06 0.06 58.88 25.05 1.25 806.48 4.59
2 Y
Table 2 Correlations between the seasonal variation of transpiration rate in branchlets of C. equisetifolia and their affecting factors
(Tr) (Rh) (Ta) (Vpd)
Rh 0.662"
Ta 0.8107™
Vpd 0.800 ™ 0.886
Par -0.095 -0.013 -0.024
V" P<0.05; ™ P<0.01,
2.4
1 1.25% -12.06% 9 o
0.73 =2.19 mmol*m +s ™" o (R*=0.885

P <0.01)
3
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