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Diurnal changes of photosynthesis and chlorophyll fluorescence in Catt-
leya x hybrida and Phalaenopsis amabilis with different light intensities
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Abstract: Catileya x hybrida and Phalaenopsis amabilis are popular for special flower and long florescence.
We want to grasp the optimum illumination intensity for their cultivation. Diurnal changes in the rate of net
photosynthesis (P,) and parameters of chlorophyll fluorescence were studied with three light intensities: full
light (no shading net, the most high light intensity was 860 wmol-m™2-s™), 36% of full light (with one
layer of shading net, 310 pmol-m™2-:s™) and 18% of full light (with two layers of shading net, 160 pwmol-
m~ +s™). The diurnal change were determined from 28th to 30th of September, 2005 with three replica-
tions. The diurnal change in P, for C. x hybrida and P. amabilis formed a “V” curve. From 10 a.m. onward
to 6 p.m., leaves in plants with full light and 36% of full light experienced negative photosynthesis. At 6 p.
m., P, for full light intensity was still below 0, whereas the other two treatments were above 0. With 18%

of full light intensity, compared to other two treatments, P, decreased less at noon and recovered quicker.
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With full light intensity, variable fluorescence/maximum fluorescence (F,/F,) of dark-adapted material, ®
photosystem (@ps ), and photochemical quenching (gp) decreased in the leaves with increasing light
intensity, and were lower at 6 p.m. than at 8 a.m. Changes for F/F,,, @ , and gp at 36% of full light
intensity were nearly the same as full light intensity, but were closer at 6 p.m. and 8 a.m. With 18% of light
intensity, chlorophyll fluorescence in C. x hybrida and P. amabilis was steady for the whole day. For 36%
and 18% of full light intensity, the electron transfer rate increased with increasing light intensity, whereas
the opposite occurred with full light intensity. Thus, C. X hybrida and P. amabilis suffered serious
photoinhibition with light intensity of 500 wmol :m™+s™", but could endure with 310 wmol m™*+s™" light
intensity with an optimum light intensity of about 160 wmol-m?-s™. [Ch, 6 fig. 15 ref.]
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Figure 2 Diurnal changes of net photosynthesis rate of Caitleya x hybrida(a)and Phalaenopsis amabilis (b) under different light intensities
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Figure 3 Diurnal changes of the PS  photochemical efficiency (F/F,,) of Cattleya x hybrida(a)

and Phalaenopsis amabilis (b) under different light intensities
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Figure 4 Diurnal changes of @y of Caitleya x hybrida(a) and Phalaenopsis amabilis (b) under different light intensities
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Figure 5 Diurnal changes of photochemical quenching (gp) of Cattleya x hybrida (a)

and Phalaenopsis amabilis (b) under different light intensities
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Figure 6 Diurnal changes of electron transfer rate of PS  of Cattleya x hybrida(a) and
Phalaenopsis amabilis (b) under different light intensities
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