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Abstract

Background: Liriope muscari (Decne.) L.H. Bailey is a valuable horticultural and medicinal plant that
grows under a range of light intensities, from high to low, in the understories of shrubs. To understand
how this species adapts to these various environments, we selected two groups of lilyturf growing
under poplar trees at two different spacings. Each group was divided into three types, open field,
forest edge and shaded forest with high, medium and low irradiance levels, respectively, and then we
examined their photosynthetic characteristics, physiology and biomasses.

Results: Light saturation point, light compensation point and in situ net photosynthetic rate (PN) were
highest in lilyturf growing under high. In contrast, lilyturf growing under low light had a higher
apparent quantum yield and Chl a and b contents, indicating that they adapted to low light. Although
the leaves of lilyturf growing under low light were small, their root tubers were heavier.

Conclusions: The novelty of this research is the demonstration of the eco-physiological basis of
lilyturf's shade adaptation mechanisms indicated by photosynthetic activity, chlorophyll fuorescence,
Chla, Chlb and Car contents and grown in different irradiance. We believe that lilyturf is a shade-
tolerant plant suitable for planting in undergrowth, but attention should be paid to the canopy density
of the forest when interplanting.The findings presented here advance our understanding of the
photosynthetic characteristics of understory plants and may assist in the optimization of irradiances
in the furture. Keywords: chlorophyll fluorescence; diurnal course; light acclimation; light response

curve; soil characteristics; path analysis.
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Figure 1

Diurnal changes in (Al-2) photosynthetically active radiation (PAR), (B1-2) leaf temperature
(Tleaf), and (C1-2) relative humidity (RH) inside the cuvette under different shade

treatments in groupl (A1,B1,C1) and group?2 (A2,B2,C2). Means = SE (n = 3).
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Figure 2
Response of net photosynthetic rate (PN) to PAR in Liriope muscari grown under high (HI) ,

medium (MI) and low (LI) incident PAR in groupl (Al) and group2 (A2). Means = SE (n = 3).
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Figure 3

Changes in (A1-2) net photosynthetic rate (PN), (B1-2) transpiration rate (E), (C1-2) stomatal

conductance (gs), and (D1-2) internal to ambient CO2 concentration (Ci/Ca) of Liriope

muscari plants grown under high (HI), medium (Ml) and low (LI) incident PAR in
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Figure 4

Diurnal changes in (A1-2) maximal photochemical efficiency (Fv/Fm), (B1-2)



nonphotochemical quenching (NPQ), (C1-2) photochemical quenching (gP), and (D1-2)
quantum yield of PSII (®PSII) of Liriope muscari plants grown under high (HI) , medium (MI)
and low (LI) incident PAR in groupl (A1,B1,C1,D1) and group2 (A2,B2,C2,D2). Means = SE (n

= 3).



