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Photosynthetic characteristics and enzymatic antioxidant system of
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Abstract: To study the response characteristics of photosynthetic parameters and the antioxidant enzyme system
in Dicranopteris dichotoma, different layers of shade netting in a greenhouse were simulated for four kinds of
light environment (shade treatments of 0%, 4.75%, 13.00%, and 35.96% of the full light treatment or zero,
one, two, and three layers of netting) to measure the effects of the photosynthetic response process, gas-ex-
change, antioxidant enzyme activity, soluble protein content, and malondialdehyde (MDA content of potted D.
dichotoma. Results were as follows: (1) when the light intensity increased the maximum net photosynthetic
rate, light compensation point, light saturation point, dark respiration rate, and apparent quantum efficiency in-
creased first and then decreased. The net photosynthetic rate was highest at the 13.00% of full light treatment.
Compared to the control group, the light saturation point, light compensation point, and apparent quantum effi-
ciency with 4.75% of the full light treatment were the lowest. (2) For the four light gradients, the 35.96% of
full light treatment was a turning point from stomatal factors to non-stomatal limiting factors; whereas, the net
photosynthetic rate, transpiration rate, stomatal conductance, and stomatal limitation value with the 13.00% of

full light treatment was maximum. (3) The soluble protein content was 722.27 pg-g™, and the MDA content
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was 7.74 mmol g™ with both reaching maximum in full sunlight; moreover, these two parameters synergized
well with antioxidant enzymes to keep growth normal. Thus, resistance to light stress with potted D. dichotoma
could be enhanced by adjusting the content of soluble protein and MDA, the activities of antioxidant enzymes,
and physiological parameters with different light environments. [Ch, 3 fig. 2 tab. 41 ref. ]
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Table 2 Photosynthetic parameters of potted Dicranopteris dichotoma under different light treatments
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Figure 1  Gas exchange parameters of potted Dicranopteris dichotoma under different light treatments
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Figure 2 Change of soluble protein content and MDA contentof potted Dicranopteris dichotoma under different light treatments
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Figure 3 Change of antioxidant enzyme activity of potted Dicranopteris dichotoma under different light treatment
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