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Fig. 1 Diurnal variations of transpiration rate of Dalbergia hupeana Hance



31
3.2
CO,
1.
1
Table 1 Regression analysis results of diurnal variation of transpiration rates and
physio-ecological factors of Dalbergia hupeana Hance
RZ
y=12.964 +10.793x; + 1.01 x 10225 + 0.075x3 + 0.147 x4 + 0.038 x5 — 0.042x¢ + 0.003 x7 0.99
y=2.804+17.653x; +1.11 x 107%%, + 0.098x3 +0.106x4 + 0.027 x5 — 0.002x4 + 0.001 27 0.97
y=10.997 +9.487x, +0.21 x 1075, +0.019x3 + 0.19624 + 0.017x5 — 0.078x6 + 0.001 0.95
Yy X1 Co, X3 X4 X5 X6 X7
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Fig. 2 Diurnal variations of water use efficiency of leaves of Dalbergia hupeana Hance
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Table 2 Correlation coefficients between water use efficiency and physio-ecological factors of Dalbergia hupeana Hance
X1 X2 X3 X4 X5 X6 X7
0.109 -0.942° -0.291 -0.591 -0.482" -0.19% 0.401
-0.106 -0.738 -0.081 -0.995"" -0.957"" -0.462" 0.846""
-0.798"" -0.991" -0.620" -0.927" -0.937" -0.330 -0.171
* * %
a. 6 11 00
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Diurnal variation of leaf transpiration characteristics of
Dalbergia hupeana Hance and its physio-ecological factors in
natural restoration ecosystem on slope lands of red soil regions
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1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
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Limnology  Chinese Academy of Sciences ~Nanjing 210008  China
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Information Science and Technology —Nanjing 210044  China

Abstract In order to study the physio-ecological mechanism of carbon-water coupling cycle in the natural restoration
ecosystem on the slope lands of red soil regions the transpiration rates in different parts of leaves of Dalbergia hupeana
Hance an important species and the main physio-ecological factors in the natural restoration ecosystem at Taoyuan
Station of Agro-ecology Research of Chinese Academy of Sciences were determined by use of a portable photosynthesis
measurement system LI-COR 6400 LI-COR Lincoln USA . The diurnal variation rules of the transpiration rates of leaves
of Dalbergia hupeana Hance were analyzed. The water use efficiency was estimated. The correlation and regression
analyses were carried out for the transpiration rate water use efficiency and physio-ecological factors. Some conclusions
are drawn as follows a The curve of the diurnal variation of the transpiration rate is unimodal and the magnitude of the
transpiration rates in different parts of the leaves during the same growth season is different. On sunny days in late June

the transpiration rate of leaves has the following descending order the upper leaves the middle leaves and the lower
leaves. b The relationship between the transpiration rates and the physio-ecological factors changes with different parts
of the leaves and the transpiration rates of Dalbergia hupeana Hance are positively correlated with the air temperature

leaf temperature stomatal conductance photosynthetic active radiation and vapor pressure deficit and are negatively
correlated with the intercellular CO, concentration and relative humidity. ¢ The curve of the diurnal variation of the
water use efficiency at the upper leaves is unimodal and the maximum water use efficiency appears at about 2 00 pm

while the curve of the diurnal variation of the water use efficiency at the middle and lower leave is bimodal and the

maximum water use efficiency appears at about 10 00 am.
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