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Effects of Shading on Growth, Photosynthesis, and Quality of Paris polyphylla var. chinensis
CHEN Ya-lan, ZENG Qing, LIU Chang, LIAO Deng-qun, LI Xian-en’
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Peking Union Medical College,
Beijing 100193, China

[Abstract] Objective: Paris polyphylla Smith var. chinensis (Franch.) Hara (PPC) is a typical shady plant, its growth,
development, and metabolite accumulation are benefit from proper shading. Methods: A field experiment containing two
shading treatments was carried out to investigate the effects of shading intensity on the photosynthesis, growth, and metabolite
content of PPC. The photosynthetic pigment content and photosynthetic characteristics including P, (net photosynthetic rate),
C, (intercellular carbon dioxide concentration), 7, (transpiration rate), and G, (stomatal conductance) were measured during the
growth stage of PPC in summer. UPLC-UV and HPLC-ELSD were respectively employed to determine the contents of eight
saponins and four sugars in different PPC tissues. Results: The results showed that PPC plants grown under 95% shading
condition had higher chlorophyll content and larger aboveground growth indicators than the plants under 85% shading
condition. The PPC plants under two shading conditions showed no significant differences in C,, 7,, or G,. However, 85%-
shaded leaves had a higher daily photosynthetic rate than 95%-shaded leaves. Overall, the contents of saponins, especially the
abundant saponins, were higher in old and new rhizomes, fibrous roots, and leaves under 85% shading condition than under
95% shading condition. Sugar content was less affected by shading intensity, and only sucrose content showed a small
difference between two shading treatments. Conclusion: These results provide a theoretical basis to optimize shading intensity
and duration to balance plant growth and increase accumulation of active metabolites in medicinal plants.
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