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Effects of light intensity on growth and photosynthetic characteristics of Michelia chapensis seedlings. ZHOU
Huan'?, WEI Ruping”, LI Jiyue', SU Yan', HU Dehuo’, ZHENG Huiquan®* (' College of Forestry and Land-
scape Architecture , South China Agricultural University, Guangzhou 510642, China; >Guangdong Academy of For-
estry, Guangdong Provincial Key Lab of Silviculture, Protection and Utilization, Guangzhou 510520, China).

Abstract; To elucidate the adaption mechanism for the growth and photosynthetic capacity of Michelia chapensis un-
der different light intensities, two-year-old seedlings were treated with five shading levels of 100% (CK), 70%
(T1), 50% (T2), 30% (T3) and 10% (T4) of natural light intensity for one year, after that the growth and pho-
tosynthetic characteristics were measured. The results showed that survival rate, plant height and ground diameter
were significantly higher under the 70% and 100% light intensity treatments compared with other treatments. The
highest value (8.553 wmol + m™ + s™') of net photosynthetic rate (P,) was recorded in the 70% light intensity
treatment. With increasing shading intensity, P, values decreased gradually. The decrease of P, in the 50% natural
light intensity treatment was mainly caused by stomatal limitation, but by non-stomatal limitation under the 30%
and 10% natural light intensity treatments. Compared to other shading treatments, leaves under the 100% and 70%
natural light intensity treatments had higher maximum net photosynthetic rate (8.166 and 8.735 wmol + m™ + s7'),
light saturation point ( 1215.956 and 1145.328 wmol + m™ - s™'), and light compensation point ( 16.28 and
13.572 pwmol + m™> - s7'). In particular, with increasing shading intensity, the actual photochemical quantum yield
of PSII (@) , photochemical quenching coefficient (g ) and proportion of photochemical reaction energy (P)
increased gradually, while non-photochemical quenching coefficient ( NPQ) decreased gradually. All the treatments
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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: In order to elucidate the light response characteristics and the applicability of 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.?>, 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
model 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.

Key words: Michelia chapensis; Light intensity; Photosynthesis; Light response curve; Light response model
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