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Comparison of A New Model of Light Response of Photosynthesis
with Traditional Models

YE Zi-piad', YU Qiang’
(1.College of Sciences, Jinggangshan University, Ji’an Jiangxi 343009, China;2.Institute of Geographical Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Photosynthetic rates increase gradually with light intensity in the traditional models of light response curve of photo-
synthesis, i.e. rectangular hyperbolic model and nonrectangular hyperbolic model. So the maximum net photosynthetic rates calcu-
lated by nonrectangular hyperbolic model and rectangular hyperbolic model were far more than the measured data, and the satu-
ration light point was not obtained. A new model of light- response of leaf net photosynthesis was proposed in this paper. Some
properties of the new model of light- response of leaf net photosynthesis were discussed in detail. Results showed that the data of
light- response of leaf photosynthesis of winter wheat under different environmental conditions were modeled by three models. The
results fitted by nonrectangular hyperbolic model, rectangular hyperbolic model and the new model were compared. In addition,
the measured data of light response of photosynthesis under different temperatures and CO, concentrations could be dealt with,
and the main parameters of photosynthesis, i.e. the maximum photosynthetic rates, saturation light point, light compensation point
and the rate of dark expiration could be calculated without any hypotheses. The response data of leaf photosynthetic rate to irra-
diance under low irradiance and photo inhibition could be fitted by the new model. The measured data of light response of pho-
tosynthesis under different temperatures, CO, concentrations and light intensity, including at low photon fluxes and photo inhibi-
tion could be dealt with. The fitted results were tallied with very well the measured data. So the new model has generality.

Key words: nonrectangular hyperbolic model; rectangular hyperbolic model; new model of light response of photosynthesis; intrin-
sic quantum yield; maximum photosynthetic rate; saturation light intensity
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Table 1 Mathematic expression of three models and their parameters
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Table 2 Comparison of the measured data of winter wheat with the results fitted by three models

Photosynthetic parameter Nonrectangular hyperbolic model ~ Rectangular hyperbolic model ~ New model ~ Measured data
/pmot m# st 43.050 32.500 22.800 23.00
Maximum photosynthetic rate( Py
0.068 0.065 - -
Apparent quantum yield( AQY)
0.064 0.058 0.046 -
Quantum yield at light compensation point(¢c)
/pwmot m# st 16.030 31.380 28.770 30.00
Light compensation point( 1)
/pmot m# s? - - 1687.870 1700.00
Saturation light intensity
/pmot m# s? -1.090 -2.040 -1.380 -1.37
Rate of dark respiration(Rg)
0.068 0.065 0.049 -
Intrinsic quantum yield( o)
0.786 - - -
Convexity( 6)
P 0.068 0.065 0.048 -
Slope between |, and( )
r? - 0.9935 0.9987 -
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Figure 1 Light response curve of winter wheat under temperature and CO, concentration
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