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Fitting Analysis of Light Response Models of Michelia chapensis Seedlings
Under Different Light Environments

ZHOU Huan'?, WEI Ruping?, LI Jiyue!, SU Yan!, HU Dehuo?, ZHENG Huiquan?*

(1. College of Forestry and Landscape Architecture, South China Agricultural University, College of Forestry and Landscape Architecture, Guangzhou 510642,

China; 2. Guangdong Academy of Forestry, Guangdong Provincial Key Lab. of Silviculture, Protection and Utilization, Guangzhou 510520, China)

Abstract: To elucidate the light response characteristics and the applicability of the light response model of
Michelia chapensis under different light intensities, one-year-old M. chapensis seedlings were grown under five
light intensities, including 100%, 70%, 50%, 30% and 10% of nature light. The light response curves were
measured and fitted by five models, such as rectangular hyperbola model (RH), nonrectangular hyperbola model
(NRH), exponential model (EM), modified rectangular hyperbola model (MRH) and modified exponential model
(MEM). Then, the fitting effects of the five models were comprehensively evaluated by using R.2, MAE and MSE
combined with the measured values and fitting values of photosynthetic parameters. The results showed that the
light response curves of M. chapensis under different light intensities fitted by RH, NRH and EM model did not
conform to its photosynthetic-light response characteristics. The photosynthetic parameters fitted by the MRH
models were the closest to the measured values, followed by the MEM model. Therefore, the MRH model has
high fitting accuracy and applicability and is the most suitable model for fitting the photosynthetic light response
characteristics of M. chapensis under different light intensities.
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Fig. 1 Light response curves of Michelia chapensis under different light
intensities. CK, T1, T2, T3 and T4 were exposed to 100% (control), 70%,

50%, 30% and 10% full light, respectively. The same below
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Fig. 2 Comparison of light response curve fitting effects of different models on Michelia chapensis under different light intensities. RH: Rectangular hyperbola

model; NRH: Nonrectangular hyperbola model; EM: Exponential model; MRH: Modified rectangular hyperbola model; MEM: Modified exponential model.
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E AT RO By, HoE MEM B8, k4h, 3
Aty 3 FoloASE 1Y ) £l B0 25 SR 38 AN RD R E 11 0 125 S
Hort RH A1 NRH BLE TS Pamax (HI K TS
fH, LSPEIYEL/NTSEM{E . MEM BALEEY Ry
18 5 S e A4, NRH FI MRH BRI, T
RH F1 EM BB Ry (A 1A 745 R H B E i I &,
Horh EM B8N RafE R ffdc 22 FIFH NRH BLAYsK
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Table 1 Comparison of measured and fitted photosynthetic parameters of Michelia chapensis under different light intensities

JOSE] eit] 5 AP 3 BRI GHEE FEAEAN £ JeAME RMET R
Treatment Model Ry [umol/(m?-s)] Pomax [umol/(m?s)] LSP [umol/(m?'s)] LCP [umol/(m?'s)] AQE
CK S2{E Measured value 0.760+0.097 9.520+1.047 1200.000+£233.238 13.922+2.023 -
RH 1.179+£0.154 11.700+1.381 355.333+24.851 13.764+2.659 0.036+0.002
NRH 0.648+0.164 10.284+1.203 307.810+31.703 14.045+3.094 0.035+0.001
EM 0.723+0.323 9.374+1.020 786.606+134.031 12.652+5.863 0.035+0.003
MRH 0.972+0.126 9.595+1.029 1169.862+115.523 14.119+2.704 0.041+0.002
MEM 0.8074+0.102 9.411£1.033 1045.610+£146.699 14.406+2.864 0.035+0.001
Tl S{E Measured value 0.669+0.235 11.922+0.688 1300.000+£180.278 12.469+3.946 -
RH 0.994+0.301 14.647+0.824 426.431+28.997 13.979+3.079 0.0374+0.002
NRH 0.516+0.279 12.997+0.759 399.318+36.340 11.542+5.997 0.034+0.002
EM 0.575+0.289 11.775+0.782 1182.168+163.051 11.610+5.229 0.034+0.002
MRH 0.737+0.291 11.901+0.728 1458.648+156.688 12.811+4.336 0.037+0.002
MEM 0.5534+0.284 11.740+0.747 1503.261+281.022 10.889+4.987 0.034+0.003
T2 S Measured value 0.5594+0.067 5.434+0.738 1100.000+82.916 10.911+6.241 -
RH 0.710+0.171 6.482+1.677 316.155+15.740 10.390+1.712 0.023+0.005
NRH 0.452+0.129 5.827+1.226 276.598+21.326 11.168+2.177 0.023+0.005
EM 1.095+0.028 5.263+1.380 578.455+99.887 10.945+2.041 0.023+0.005
MRH 0.614+0.142 5.387+1.418 1112.755+£79.166 10.714+1.843 0.028+0.006
MEM 0.495+0.143 5.272+1.377 977.346+297.751 11.176+2.052 0.0224+0.005
T3 SZ{E Measured value 0.457+0.121 4.664+1.126 850.000+81.968 9.004+5.879 -
RH 0.631+0.185 5.497+1.494 285.147+17.922 7.380+2.633 0.021+0.005
NRH 0.409+0.156 5.024+1.273 246.543+12.496 8.901+3.696 0.022+0.005
EM 1.106+0.031 4.525+1.237 395.972+88.264 8.627+3.277 0.022+0.005
MRH 0.563+0.173 4.671£1.272 889.130+£141.256 7.844+2.808 0.029+0.007
MEM 0.457+0.172 4.572+1.237 573.235+130.137 8.2554+3.238 0.02340.005
T4 SZ{E Measured value 0.365+0.143 3.559+1.132 800.000£0.000 8.639+1.750 -
RH 0.464+0.044 4.110£1.180 288.472+13.673 7.030+1.617 0.016+0.004
NRH 0.321+0.123 3.817+1.059 258.688+17.193 7.901+2.485 0.016+0.004
EM 1.122+0.090 3.390+1.080 413.675+146.258 7.648+1.524 0.016+0.004
MRH 0.400+0.060 3.497+1.105 860.597+152.619 7.328+1.582 0.020+0.005
MEM 0.310+0.083 3.420+1.087 651.809+240.683 7.553+1.626 0.016+0.004
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