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Model Selection for Fitting Photosynthetic Light Response
Curves of Cassava
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Cassava Germplasm Resources, Ministry of Agriculture, Danzhou 571737, China)

Abstract: [ Purpose] In order to provide references for cassava’s cultivation techniques and physio-
logical ecology research, the best photosynthetic response curve model for cassava was studied.

[ Method ] The photosynthesis light response curve was measured in three growth stages using the
Li-6400 portable photosynthesis system. Four light response curve models, including exponential
function model, rectangular hyperbolic model, non-rectangular hyperbolic model and modified rectan-
gular hyperbolic model, were applied to fitting its light response curve. [ Results ] All of the determ-
inant coefficients of four models in three growth stages were larger than 0.990, which meant that
above four models could fit well the photosynthesis light response curves. The determinant coeffi-

cients of modified rectangular hyperbolic model was maximum, MSE, MAE and AIC were minimum,
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the estimated values such as the maximum of net photosynthetic rate (Py.x), light saturation point

(LSP) and light compensation point (LCP) and dark respiration rate (R,) by the modified rectangular

hyperbolic model were most close to the measured values, so the modified rectangular hyperbolic

model was the most proper photosynthetic response curve model for cassava in three growth stages.
The fitted initial quantum yield, P, LSP and LCP were 0.048—0.090, 21.75-22.37, 2 140.25—
2 866.15 and 61.48-95.23 pmol/(m’-s), respectively in three growth stages of cassava by modified

rectangular hyperbola model. [ Conclusion ] Modified rectangular hyperbola model should be used

to estimate photosynthetic light-response curve parameters for cassava.

Keywords: cassava; photosynthesis; light response curve; curve fitting
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Fig. 1 Photosynthetic light response curves of
cassava in three stages
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Tab. 1 Goodness of fit for four light response curves models

A H I growth stage 7 models MSE MAE AIC R
EFM 0.253 0.404 8.132 0.997 6
T NRHM 0.101 0.237 -3.751 0.998 8
seedling stage RHM 0.135 0.274 —-0.023 0.998 5
MRHM 0.076 0.229 —7.446 0.999 2
EFM 0.135 0.305 0.006 0.998 7
B NRHM 0.154 0.287 1.693 0.998 6
root initiation stage RHM 0.342 0.459 12.034 0.996 8
MRHM 0.065 0.183 -9.634 0.999 4
EFM 0.092 0.252 -5.077 0.999 1
] NRHM 0.091 0.258 -5.220 0.999 1
root bulking stage RHM 0.266 0.396 8.797 0.997 5
MRHM 0.042 0.175 -15.300 0.999 6
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Tab.2 Comparison between the light response characteristic parameter values fitted by four models and the measured data of

cassava in three stages

AENH S8

growth stage parameter ¢ P/ (pmol'm™*:s™) LSP/(umol-m *s ™) LCP/(umol-m~s™) Ry/(umol-m™s™)
EFM 0.049 21.24 1362.88"/—" 25.06 1.18
NRHM 0.071 29.52 664.01 69.39 4.41
ﬁﬁﬂ‘ RHM 0.085 30.96 697.87 65.43 4.70
seedling stage
MRHM 0.077 21.75 2866.15 68.14 4.46
ME — ~21.92 >2 400 50~100 472
EFM 0.051 2243 1322.54"/—" 24.54 121
oy NRHM 0.063 30.41 676.65 85.40 497
root initiation ~ RHM 0.090 33.61 750.04 75.38 5.61
stage MRHM 0.072 22.37 2140.25 81.99 5.14
ME — ~23.01 2 000~2 400 100 -5.38
EFM 0.048 21.9 1389.16"/—" 26.66 1.24
sy NRHM 0.061 30.55 727.94 99.52 5.55
root bulking ~ RHM 0.086 33.82 806.35 87.90 6.17
stage MRHM 0.071 21.87 2255.20 95.23 5.75
ME — ~22.03 2 000~2 400 ~100 5.97

T o ARMETHE, LCP ANAMER, LSP AN, Popg ARKEOCEHEAR, Ry AMGIFTGER, ME NSEIE: o Ui ads
T 0.9P, TR LRI GHE G <o B 1 6B AN 0.99P g FTATRIFDEIEAMM s “— RN TR .

Note: a indicates apparent quantum efficiency, LCP indicates light compensation point, LSP indicates light saturation point, Py, indicates maximum net
photosynthetic rate, Ry indicates dark respiration rate, ME indicates measured value; “*” indicates the light saturation point assumed that the net
photosynthetic rate of 0.9P,,,.,; “**” is assumed that the net photosynthetic rate of 0.99P,,,. is corresponding to the light saturation point; “— indicates no

data.
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