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Photosynthetic Light Response Characteristics of Michelia guangdongensis
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Abstract ; [ Objective | In order to reveal the physiological and ecological characteristics of Michelia guangdongen-
sis ,and provide a theoretical basis for its cultivation in landscape greening,the photosynthesis light response curves
and fitting of application model were studied. | Method ] Six typical models of light-response curve of leaf net pho-
tosynthesis, such as quadratic polynomial regression model, non-rectangular hyperbola model, rectangular hyperbola
model, modified rectangular hyperbola model, exponential model and modified exponential model, were used to fit
the photosynthesis light response curves of M. guangdongensis and the best fitting model was determined. [ Result ]
(1) There was a nonlinear relationship between the leaf photosynthesis rate and photosynthetically available radia-
tion. The modified rectangular hyperbola model had the best photosynthetic-optical response curve, and had the
light suppression phenomenon in accordance with the law of plant growth. The fitting effect is better than that of the

other five models. (2) The parameters of P and R,, calculated by modified rectangular hyperbola mod-

nmax sat > (‘ ’

el were the closest to the measured values. The determined coefficient R* was 0.999 , which was the largest among
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the six models. In addition, the MAE and MSE were the smallest and the highest fitting accuracy among these mod-
els. (3) The light saturation point (1) was 1 598.54 pmol + m~* + s ™" and the light compensation point (1,) was

26.74 wmol + m~? + s~ the maximum net photosynthesis rate (P, ) was 13.46 pmol - m > + s~' the dark res-

! and the Initial quantum efficiency (@) was 0.06. [ Conclusion ]

piration rate (R,) was —1.58 pumol » m™> + s
The modified rectangular hyperbola model is the best fitting model for the photosynthesis light response curve of M.
guangdongensis. M. guangdongensis is a sun-pollinating plant, which is warm, humid and shade-tolerant, so this
species has an expansive developing foreground.

Keywords : Michelia guangdongensis; light-response curve; photosynthesis rate; photosynthetically available radia-

tion
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Table 1 The measured and estimated data of photosynthesis light-response curve of M. guangdongensis

B A R 643 % Net photosynthesis rate/((wmol + m 2.s7h
Photosynthetically  Sclfff  SGHHOMHUT  IFFHOLABIN  HEOEUN AU AU K 2
available radiation Measured ~ Modified exp- Modified rectangular Exponential Nonrectangular Rectangular Quadratic polynomial
/(pmol + m~2 - 571y  values onential model ~ hyperbola model model hyperbola model hyperbola model regression model

2 000 13.66 14.10 13.45 14.23 14.87 15.37 11.19

1 800 13.43 13.97 13.44 14.22 14.67 15.19 12.67

1 600 13.35 13.83 13.37 14.19 14.47 14.96 13.59

1 400 13.27 13.63 13.23 14.13 14.26 14.69 13.95

1200 12.82 13.37 12.99 14.01 14.02 14.33 13.76

1 000 12.59 13.01 12.61 13.78 13.71 13.87 12.99

800 11.94 12.48 11.99 13.31 13.24 13.21 11.67

600 11.11 11.62 11.01 12.39 12.41 12.25 9.79

400 9.56 10.04 9.31 10.56 10.77 10. 69 7.35

200 6.19 6.67 6.11 6.94 7.31 7.72 4.35

150 4.73 5.29 4.83 5.57 5.95 6.49 3.52

100 3.12 3.58 3.29 3.95 4.28 4.91 2.65

50 1.03 1.52 1.17 2.03 2.27 2.78 1.74

20 -0.35 0.11 -0.37 0.71 0.83 1.11 1.18

0 -1.45 -0.91 -1.47 -0.24 -0.22 -0.24 0.80
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Fig. 1  Light-response curves of photosynthesis for M. guangdongensis
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Table 2 Six models accuracy and comparison of photosynthetic parameters

2 SO FBURAER OB SREUEOR R SRR A OO R T[] YA
P = ) Measured Modified rectangular Modified Exponential ~ Nonrectangular ~ Rectangular hype- Quadratic polynomial
arameters values hyperbola model  exponential model model hyperbola model rbola model regression model
e BB R - 0.999 0.995 0.993 0.992 0.992 0.940
SEH LNt iR 2E MAE - 0.096 0.499 0.999 1.200 1.500 1.851
Wik MSE - 0.013 0.252 1.043 1.444 2.305 1.653
JetMES L/
~25 26.74 28.66 26.10 28.25 26.56 50.57
(wmol - m=2 +s71)
A A o/
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BRI AR P
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