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Physiological basis of Liquidambar formosana
leaves during leaf color transformation in autumn
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Abstract: To investigate the key physiological mechanisms of leaf colorization of Liquidambar formosana in autumn, the
plants with three leaf colors (green, yellow and red) were used as the experimental material. The contents of leaf-color
parameters (L", a”, b" ), pigment , soluble sugar and soluble protein were determined, and their correlations were
analyzed. The results were as follows: (1) During leaf discoloration period, the contents of chlorophyll a, chlorophyll b,

total chlorophyll and carotenoids were greatly decreased, and anthocyanin content was accumulated in large
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quantities. (2) The contents of chlorophyll and carotenoids remained high in the green-colored leaves, and the

anthocyanin content increased by 4.2 times, and the proportion of pigment remained stable. The contents of chlorophyll

and carotenoid were the lowest in yellow-colored leaves, and the anthocyanin content increased by 4.4 times. The leaf-

color parameters b" content was significantly negatively correlated with the contents of chlorophyll and carotenoid, but

significantly positively correlated with the ratio of anthocyanin to carotenoid. The contents of chlorophyll and carotenoid

in the red-colored leaves was slightly higher than the yellow-colored leaves, and the anthocyanin content increased by

27.2 times. The leaf-color parameters @ content was significantly negatively correlated with contents of chlorophyll and

carotenoid, and significantly positively correlated with anthocyanin content, but not significantly correlated with the ratio

of pigment. (3) The contents of soluble sugar and soluble protein were higher in the red-colored leaves. The contents of

chlorophyll and carotenoid were kept high to keep the green leaves during the discoloration period, and the pigment ratio

remained stable. Extensive degradation of chlorophyll and carotenoids, and the increasing ratio of anthocyanin to

carotenoid results in yellow leaves. Chlorophyll degradation and anthocyanin synthesis results in red leaves.

Key words: Liquidambar formosana, leaf color, pigment, soluble sugar, soluble protein
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Fig. 1 The change law of leaf color of different individual trees
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Table 1 The correlation analysis of color parameters with pigment content and pigment proportion between different color leaves
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parameter Total chlorophyll — Total chlorophyll Carotenoids
Eogul L8 -0.650 -0.689 0.535 0.118 0.447 0.470
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Note: * . Significant difference at 0.05 level; ** . Significant difference at 0.01 level.
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