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Comparison of Light Response Models of Photosynthesis in Leaves of Cyperus routundus
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Abstract: We selected three light response models which were rectangular hyperbola model, non-rectangu-
lar hyperbola model and modified rectangular hyperbola model to fit the data of the photosynthesis of
Cyperus routundus under different flooding conditions in hydro-fluctuation belt of the Three Gorges Reser-
voir Area, and analyzed the applicability of different light response models in C. routundus photosynthesis
analysis under different flooding conditions and the adaption regulation of light response parameters to soil
flooding. The results showed that non-rectangular hyperbola model for light response process of C. rou-
tundus in normal soil water condition (control) was better than that of rectangular hyperbola model and
modified rectangular hyperbola model, while the modified rectangular hyperbola model for light response
process of C. routundus in submersion condition(T1) was better than that of rectangular hyperbola model
and non-rectangular hyperbola model. Among them, the non-rectangular hyperbola model best fit light
compensation point (LCP) and dark respiration rate(R,), modified rectangular hyperbola model best fit
light saturation point(LSP) and maximum net photosynthetic rate (P,,..), while rectangular hyperbola
model worst fit these light response parameters. Photo-inhibition occurred significantly, and photosynthet-

ic capacity was inhibited under soil flooding. Photo-inhibition occurred, light adaptation capacity weak-
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ened, and photosynthetic capacity was inhibited. After 90 days flooding.,the LCP and R, in the leaves of
C. routundus increased by 56.9 % and 43. 1% of control, respectively. While the LSP and P,... in the
leaves decreased by 52.3% and 47.4% compared with the control.

Key words: flooding; Cyperus routundus; net photosynthetic rate; light response model; photosynthetic

parameter
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Table 1 The accuracy of three models through the values of

root-mean-square error( RMSE) ,mean absolute error

(MAE)and fitting degree(R?)

(il b B RMSE MAE R?
A CK 0.543 4,448 0.985
T1 1.628 12.016 0.797
B CK 0.224 1.941 0.997
T1 0.853 6.107 0. 904
C CK 0. 256 2.182 0.997
T1 0.002 1.703 0.992
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Fig. 1 Simulation of photosynthetic rate-light response curves of C. rotoundus by 3 models under different flooding conditions
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Table 2 Relative errors of measured and fitted values of

photosynthetic rate-light response parameters of C. rotundus

A b B Pomax LSP LCP Rd
A CK 0.141 0. 801 0.273 0.438
T1 0.189 0.418 0. 520 0. 053
B CK 0. 040 0. 787 0.183 0.164
T1 0.119 0. 429 0. 100 0.003
C CK 0. 006 0. 287 0.222 0. 200
Tl 0.013 0.181 0. 489 0.067
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Table 3 Measured values of net photosynthetic rate-light response
parameters of C. rotundus and the results fitted by three models
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S B CK 13.90  1700.00 8. 86 0.50
T1 7.20 500. 00 12. 60 0. 60

A CK 15. 85 338.53 6. 44 0.72
Tl 8.56 290. 82 6.04 0.63

B CK 14. 45 362. 92 7.24 0.42
T1 8.06 285.32  11.34 0. 60

C CK 13.82  1211.79 6.89 0. 60
T1 7.29 590. 27 6. 44 0. 64
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