22 9 Vol. 22,No. 9
20029 ACTA ECOLOGICA SINICA Sep. ,2002
1 1% 1 2 2 2

’ ’ ’ ’ ’
, 1000835 2. . 046505)
LL1I-6400 s
; . Co, .
2~4 C, CO, 375~700ml « m—? s o
:D , .
CO, B
, CO, CO, CO, s
s s CO, 800ml » m~3 s
s .® CO, (28~37C)H
375~700ml e m 3 CO, N o
; ; CO;, ; ;

Photosynthesis Characteristic of Quercus liaotungensis in Taiyue

Mountain Region
LIN Chen', MA Qin-Yan', HAN Hai-Rong', CAO Wen-Qiang', WANG Zhi-Zhong?,
WANG Zhan-Qin*, ZHANG Bao-Xiang®

100083, China; 2. Forestry Administration of Shanxi Taiyue Mountain . Qinyuan

(1. Evironment and Resource Collage of Beijing Forestry
University , Beijing 046505, China).
Acta Ecologica Sinica,2002,22(9):1399~1406.
Abstract: For the needs of evaluation of the reflection tendency of Quercus liaotungensis under the
depression of greenhouse effect. The comparisons of photosynthesis characteristic in normal and controlled
situations have been taken.

the main elements as photosynthesis active radiation (PAR) ,CO; concentration(CQO,) ,air temperature
(Ta) ,leaf temperature(T'l) et al have be Measured and logged by Li-6400 portable photosynthesis system.
While the photosynthesis rate (Pn), transpiration rate,stomotal conductance (Cond) . intercellar CO,
concentration (Ci),vapor pressure deficit (VPD) et al. have been logged as well. Samples are taken every
hour to determine the diurnal characters of them. During sunrise and sunset, the intervals are less than one
hour. Keep the leaf temperature at about 24 C .then set the photosynthesis active radiation and change the
CO, concentration can get the photosynthesis curve. Another content of the experiment is tracking the
nature condition,then keeping all other environment factors unchanged and setting the temperature 2 C .4
C higher than nature condition in different CO, concentrations to get the influence of temperatures in

photosynthesis process. The results show that (1) the diurnal variation of photosynthesis rate is midday
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depression pattern,the two peaks have nearly the same height. The peak occurred in morning lasts longer
than the one in the afternoon. The stomatal conductance is related to photosynthesis closely, and the two
keep same change trend. The Cond also affects the intercellar CO, concentration and transpiration rate to
some degree. The vapor pressure deficit is attributes to PAR and air temperature. The diurnal variation
curves of photosynthesis rate,stomatal conductance and transpiration all are two peak pattern and show
similar trend during the same time. (2) When keeping leaf temperature at 24 C , VPD changes very little,
so CO; concentration is the main factor affecting the stomatal conductance. When CO, concentration is
change between 300~ 800ppm, stomatal conductance, photosynthesis rate and light compensation point
(LCP) keep same trend with CO, concentration. With the CO, concentration keeping increasing beyond
800 ppm, stomatal conductance and photosynthesis rate will drop while LCP still increases. Under
controlling condition. transpiration rate show stronger relation to stomatal conductance than in natural
condition. (3) Keeping all other environment factor as nature situation, increasing air temperature by 2
and 4 C and changing CO, concentration from 375 to 700ml * m ™ * show that photosynthesis rate will drop
with the air temperature and rise with CO, concentrations at the same time. The main conclusion is:
greenhouse effect will promote the photosynthesis process of Quercus liaotungensis.
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