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Effects of drought and rewatering on photosynthesis and chlorophyll fluorescence
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Abstract The leaf photosynthetic rate A of higher plants is known to decrease as the relative water content and leaf water
potential decrease. The most sensitive indicator of overall physiological state of plant is often stomata behavior. The
controversy continues as to whether drought mainly limits photosynthesis through stomata closure or through metabolic
impairment. Evidence that impaired ATP synthesis is the mainly factor limiting photosynthesis even under mild drought has
further arose debate. Currently many transgenic crops mainly in wheat have been achieved and they exhibited a drought
resistance to some extent. But they all have some shortage related to agronomical performance and/or development. These
results show that systemic deeper and comprehensive understanding of physiological mechanism of crops under drought

stresses is not enough.

2006-11-07 2007-04-29
1978 ~ . E-mail wl_mail@ henu. edu. cn
* Corresponding author. E-mail syding@ henu. edu. cn

Foundation item The project was financially supported by the Research Foundation of Special Professor of Henan University The Opening Project of Key
Laboratory of Plant Stress Biology of Henan Province
Received date 2006-11-07 Accepted date 2007-04-29

Biography WANG Lei Master mainly engaged in stress physioecology of plant. E-mail wl_mail@ henu. edu. cn

http //www. ecologica. cn



9 Glycine max 3631

A soybean variety widely cultivated in Henan Province Glycine max cv. yudou29 was selected as the experimental
material. The endeavor is aimed at providing a theoretical basis for high efficient water use in soybean cultivation by
studying the dynamic changes of photosynthesis and various physiological factors in the process of drought and rewatering.

The experiment began at the pre-flower stage of the soybean and lasted 9 days. The research shows that when SRWC

soil relative water content of group t was higher than 46. 5% leaf water potential of Glycine max cv. yudou29 was
unaffected by SRWC. Net photosynthesis rate of the leaf appeared to peak when SRWC was moderate at 64.3% net
photosynthetic rate of group t was 11.2% higher than that of CK P < 0.01 . On the third day when SRWC of group t
was 46.5% leaf water potential of this group was 7.2% lower than that of the CK P >0.05  and net photosynthesis
ratio of this group was 89.6% of that of the CK P <0.05  while g, rapidly dropped to 44.7% of that of the CK P <
0.01 . This shows that g, was more sensitive to soil water deficiency than photosynthesis and leaf water potential. After
rewatering the leafl water potential net photosynthesis rate g, and chlorophyll fluorescence parameters were all recovered
quickly and approached to the level of the CK by the end of the experiment. This indicates that the Glycine max cv.

yudou29 leaf photosynthesis has the ability to rapidly recover from drought once the stress is released.
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WESCOR HR-33T
LI-COR LI-6400
PAR photosynthesis active radiation 1000 pmol/ m* s
Hansatech FMS-2 8 00 9 00
1
5 + mean +S. D.  standard deviation SPSS 10.0
t 2
2.1
1 LI-6400
1 T temperature
26.2 ~30.6°C RH relative humidity 54.6% ~80.7% CoO, CO, m
CO, concentration in the atmosphere 288 ~379 wmol/mol
1
Table 1 The changes of the environmental factors during the course of measurement
Time d
ftom 1 2 3 4 5
T C 26.2 £0.037 29.1+0.015 29.7 £0.025 30.0 £0.036 30.4 £0.085
RH % 80.7 +0.087 62.9 +0.053 70.6 £0.49 63.7 £0.32 68.7 £0.61
€0, €O, ,, pmol/mol 359 +0.49 352 £0.61 334 £0.99 352 £0.52 337 £1.01
Time d
from 6 7 8 9
T C 30.6 +0.039 29.2 +£0.043 29.6 £0.029 29.9 £0.012
RH % 71.1+0.22 61.9+0.28 54.6+0.38 66.2 +0.22
o, €O, ., pmol/mol 336 +0.35 288 +0.37 345 +0.97 379 +0.35
2.2
|
80.0% 1234 5 94.
0% 64.3% 46.5% 28.5% 26.0%
2
d P >0.05 4
P <0.01 5 —-2.23 MPa

P>0.05
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Fig.3 The changes of the net photosynthesis ratio in leaves of soybean
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