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DAILY VARIATION OF GAS EXCHANGE, STOMATAL
CONDUCTANCE AND WATER USE EFFICIENCY
IN SUMMER LEAVES OF ORMOSIA PINNATA
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(South China Institute of Botany, The chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Daily gas exchange, stomatal conductance and water use efficiency in summer leaves
of 638 years old Ormosia pinnata were undertaken in a mixed forest of Heshan Hilly Land
Interdisplinary Experiment Station in 1995. Results showed that the daily variations of net
photosynthetic rate (Pn) and transpiration rate (Tr) exhibited a two-peak pattern. Pn was
mainly affected by light, and had no obvious correlation with air temperature, leaf
temperature and humidity. Tr correlated with light, air temperature and. leaf temperature
positively, but negatively with the humidity. Stomatal conductance appeared more sensitive
to humidity than to light and temperature. Stomatal conductance and Pn responded
independently to environmental factors. Water use efficiency of Ormosia pinnata peaked in
the early morning and demonstrated a significant correlation with stomatal conductance in
the daytime.
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Fig. 1 Daily variation of net photosynthetic rate (Pn), transpiration rate (Tr), stomatal conductance (Cond), water
use efficiency (WUE), leaf temperature (T1) of Ormosia pinnata and photosynthetic active radiation (PAR),

air temperature (Ta), relative humidity (RH)
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Fig. 2 Net photosynthetic rate (Pn) and water use efficiency (WUE) in leaves
of Ormosia pinnata in relation to stomatal conductance (Cond)
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Table 1 Results of regression analysis
FABEHIESM PAR SH Ta MHE T Z<HEE RH
=5 it n—2=11 n—-2=11 n—2=11 n—2=11
Net photosynthetic r=0.723 r=0.300 r=0.384 r=-0.309
rate «=0.684 a=0.553 «=0.553 «=0.553
(p<0.01) (P<0.05) (p<0.05) (p<0.05)
R n—-2=12 n—-2=22 n-2=22 n—-2=22
Transpiration rate r=0.890 r=0.783 r=0.795 =-0.721
a=0.661 a=0.515 a=0.515 a=0.515
(p<0.01) (p<0.01) (p<0.01) (p<0.01)
SARHE n—-2=12 n—2=22 n-2=22 n—2=22
Stomatal r=0.392 r=0.372 r=0.399 r=0.415
conductance a=0.661 a=0.404 a=0.404 a=0.404
(p<0.01) (p<0.05) (p<0.05) (p<0.05)
n: B&¥ Sample numbers; r: X F ¥ Correlation coefficient; o BEKTERE
Threshold value of significance; PAR: Photosynthetic active radiation; Ta: Air temperature;
T Leaf temperature; RH: Relative humidity
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Fig. 3 Curves of regression of gas exchange and stomatal conductance in leaves of
Ormosia pinnata in relation to environmental factors
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