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Dynamic characteristics of non-structural carbohydrates in leaves of six woody
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Aldimed  Non-structural carbohydrates (NSC) in plant leaves not only reflect the carbon supply of the plants but also their
adaptation strategies to environmental conditions. Six species of subtropical woody plants from an evergreen broad-leaved
forest, including Camellia sineis, Eurya loquaiana, Machilus pingii, Castanopsis carlesii, Symplocos grandis, and Symplocos
anomala, were evaluated in this study. Dynamic changes in leaf area, leaf mass per area (LMA), photosynthetic pigment
content, and non-structural carbohydrates and their components in leaves at different developmental stages were monitored,
and the relationships between these traits were analyzed. The reasons for the differences in NSC among leaves are discussed.
(1) During the entire leaf expansion process, individual leaf area increased over time until homeostasis was attained, and
maximum values were observed in late August and ranged from 9.20 cm’ (C. sinesis) to 40.81 cm’ (S. grandis). Leaf mass per
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area decreased during the initial leaf spreading period and then continuously increased until the end of January of the following
year. Maximum LMA values varied between different species, and the maximum values ranged between 82.90-152.10 g/m”.
Chlorophyll content increased during the entire year. High chlorophyll content was maintained throughout summer and autumn
after reaching high values in late June and then slightly decreased in January of the following year. (2) Soluble sugar and NSC
contents in the leaves of the six plants showed similar trends and gradually increased from the early stage of leaf expansion
through the full expansion stage, whereas starch content presented the opposite trend. NSC content ranged from 87.00 mg/
g (S. anomala) to 163.35 mg/g (E. loquaiana) and gradually increased with the leaf growth process, except in S. grandis and
S. anomala. (3) Soluble sugar content decreased as starch content increased and was positively correlated with LMA, and
chlorophyll content increased as LMA increased, whereas starch content was negatively correlated with LMA (R> = 0.51-0.86,
P < 0.004). This suggests that starch may convert to soluble sugar during the late stage of leaf development, which may be due
to light availability and physical activities of the plants in the forest. The aforementioned results demonstrate that NSCs in the
leaves of undergrowth plants from an evergreen broad-leaved forest show different dynamic changes and storage characteristics
during different leaf development stages. Changes in photosynthetic pigments and LMA were related to NSC accumulation.
NSC and the components varied with leaf development stage, which may be related to physical activities during leaf expansion
and thickening and may be reflected in trade-off relationships among functional traits. These results provide a theoretical basis
for elucidating carbon metabolism during the unfolding stage in subtropical woody species from evergreen broad-leaved forests
and expand upon the life history theories of forest plants adapting to the understory environment.

[Egymesily non-structural carbohydrates (NSC); soluble sugar; starch; photosynthetic pigment; leaf mass per area (LMA);
subtropical evergreen broad-leaved forest.
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Fig. 1 Dynamic changes of individual leaf area in different species at leaf development stage. CS: Camellia sineis; EL: Eurya loquaiana; CC: Castanopsis
carlesii; MP: Machilus pingii; SG: Symplocos grandis; SA: S. anomala. PE: Preliminary stage of leaf expansion; ME: Metaphase of leaf development; LE: Late
leaf expansion. The number represents the ratio of single leaf area to the largest single leaf area in this period.
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Fig. 3 Dynamic changes of non-structural carbohydrates and their components in leaves of different species at leaf expansion stage (mean + SD, V= 3).
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leaf expansion; ME: Metaphase of leaf development; LE: Late leaf expansion.
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