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Abstract The characteristics of organic components in leaves are not only important parameters for the
allocation strategy of photosynthetic products and nutrient absorption in plants, but are also important indicators
for measuring the difficulty of litter decomposition. We selected the leaves of dominant trees, shrubs, and herbs
from the plantations to explore the characteristics of organic components in the leaves of different plant functional
groups in the Rainy Area of West China. The mature leaves and senesced leaves of the plants were sampled to
analyze the relative contents of water-soluble components (WSC), organic solvent soluble component (OSC),
acid-soluble extractive (ASE), and acid-insoluble residue (AIR). The results showed that the relative contents of
WSC, OSC, ASE, and AIR in the plant leaves were 25.05%, 6.56%, 34.30% and 35.05%, respectively, and the
order ranked as AIR > ASE > WSC > OSC. There were differences in the relative contents of the same component
between mature leaves and senesced leaves. The highest relative content of ASE (36.34%) was observed in the
mature leaves, while the highest relative content of AIR (39.63%) was observed in senesced leaves. In trees,
shrubs, and herbs, the relative contents of WSC, OSC, and ASE in mature leaves were higher than those in
senesced leaves, but the opposite situation was observed for the relative contents of AIR. Meanwhile, the relative
content of WSC was significantly different between mature leaves and senesced leaves. Additionally, there were
differences among the components of different plant functional groups. The relative contents of WSC and ASE in
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woody plants were lower than those in herbs, while the opposite results were observed in the relative contents of
OSC and AIR. These results suggest that the characteristics of organic components in plant leaves are affected
not only by leaf type, but also by plant functional groups. This finding can provide an important theoretical basis for
understanding the nutrient use efficiency and litter decomposition mechanism of subtropical plantation plants.

Keywords plantation; plant functional group; mature leaf; senesced leaf; organic component
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Fig. 1 Normal distribution of the water soluble component (WSC), organic solvent soluble component (OSC), acid-soluble extractive
(ASE), acid-insoluble residue (AIR) in dominant species leaves. SE: Standard error; Min: Minimum; Max: Maximum; N: Sample size; CV:
Coefficient of variation; R% Determination coefficient. * P < 0.05; ** P < 0.01.
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Fig. 2 Distribution characteristics of the water soluble component (WSC), organic solvent soluble component (OSC), acid-soluble
extractive (ASE), acid-insoluble residue (AIR) relative contents in mature leaves and senesced leaves, and the ratio of different
components between mature leaves and senesced leaves. Ratio = Mature leaves component / senesced leaves component. Different
lowercase letters indicate significance differences in relative contents of the components between mature leaves and senesced leaves (P < 0.05).
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Fig. 3 Characteristics of the water soluble component (WSC), organic solvent soluble component (OSC), acid-soluble extractive (ASE),
acid-insoluble residue (AIR) relative contents in the same plant functional groups of mature leaves and senesced leaves. Different
lowercase letters indicate significance differences in relative contents of the components among the same plant functional groups in the mature
leaves and senesced leaves (P < 0.05).
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Fig. 4 Characteristics of the water soluble component (WSC), organic solvent soluble component (OSC), acid-soluble extractive
(ASE), acid-insoluble residue (AIR) relative contents in different plant functional groups. Different lowercase letters indicate significance
differences in relative contents of the components among different plant functional groups (P < 0.05).
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Fig. 5 Characteristics of the water soluble component (WSC), organic solvent soluble component (OSC), acid-soluble extractive (ASE),
acid-insoluble residue (AIR) relative contents in the same leaves of different plant functional groups. Different lowercase letters indicate
significance differences in relative contents of the components among different plant functional groups in the same leaves (P < 0.05).
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