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Figure 1 Changes in photosynthetic characteristics of Quarcus fabri under different CO, concentrations
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Figure 2 Changes in photosynhetic characterigtics of Quercus fabri for different temperatures in spring
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Figue 3 Changes in photosynthetic characteristics of Quercus fabri for different temperatures in summer
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Figure 4 Changes in photosynthetic characteridics of Quercus farbri for different CO, concentrations and temperatures
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Photosynthetic responses of Queraus fabri leaves to
increase in CO, concentration and temperature

XIANG Wen-hua, TIAN Da-lun, YAN Wen-de, LUO Yong
(School of Life Science and Technology, Central South Forestry University, Zhuzhou 412006, Hunan, China)

Abstract: Li-Cor 6400 Photosynthesis M easure System was used to measure the responses of photosynthetic rate,

transpiration rate and stomatal conductance of Quercus fabri to increase in CO2 concentration and temperature. The
findings showed that net photosynthetic rate of Quercus fabri increased when the CO2 concentration was increased in
a very short time. When CO2 concentration was 290 — 450 #mol ‘mol ', the light compensation point (Pic ),

light saturation point (Prs), and maximun net photosynthetic rate (Amax) were 90—100, 1500—1 700 and 5. 5
—8 2 tmol'm °s respectively.  When CO2was increased to 700 #mol ‘mol ', Picand Pis decreased to 10
Mmol °m % "and 1300 mol °m *°s ', but Aua increased to 10. 6 Pmol°m *°s '. The optimum temperature

for the_photosynthesis of Quercus fabri in spring was 24 “C and the corresponding Pis and Apay were 800 #mol °m
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°s "and 9.9 Mmol °'m *°s ' respectively. The optimum temperature in summer was 28 C and the corresponding
Pis and Ame were 1700 Mmol*m *°s 'and 12 8 Pmol°m >°s '. The change of CO; curve at 24 Cwas similar
to that at 28 “C. When the temperature was increased to 32 “C, the compensatio point, saturation point and net
photosynthetic rate decreased. The changes of CO2 curve at 32 'C, 36 C an 40 C were similar. When the
temperature was changed in a wide range, the interaction between it and CO2 concentration was significant.

Transpiration rate and stomatal conductance of leaves showed the same dhanging rules. They increased with the
increase in the effective photosynthetic radiation and decreased with the increase in CO2 concentration. The effect of
light intensity on transpiration rate and stomatal conductance at low CO2 concentration were greater than those at high
concentration. Temperature was the main factor effecting the transpiration rate. The transpiration rate of Querass
Jabri in spring was closely related to the stomata regulated by photosynthesis. In summer, however, the
transpiration response to temperature greatly reflected the energy balance. Temperature and CO interacted with each
other. At the temperature of 24 C, the range of transpiration rate and stomatal cnductance responded to CO2
concentration was rather small. At 28 ‘(; transpiration rate and stomatal conductance decreased with the increase

in CO2 concentration. At 32 ‘C, 36 “C and 40 °C, the responses of transpiration rate and stomatal conductance

took on shapes of parabolas. [ Ch, 4 fig. 20 ref.]

Key words: Quercus fabri; net photosynthetic rate; transpiration rate; stomatal conductance; CO2 concentration;

temperature



