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Abstract: [Objective] Plant non-structural carbohydrates (NSCs), which largely comprise starch and

soluble sugars, are essential energy reserves to support plant growth and physiological functions. While
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it is known that increasing global deposition of nitrogen (N) affects plant concentration of NSCs, quanti
fication of seasonal responses and drivers of woody species leaf and root NSCs to N addition at larger
spatial scales remains lacking. [Method] Here, we systematically analyzed data from 53 field experime
nts distributed across China, comprising 1202 observations, to test for effects of N addition on woody p
lant leaf and root NSCs across and within growing and non-growing seasons. [Result] We found (1) n
o overall effects of N addition on the concentrations of leaf and root NSCs, soluble sugars or starch du
ring the growing season or the non-growing season for leaves, while for roots in the non-growing seaso
n, N addition decreased NSC and starch concentrations by 13.8% and 39.0%, respectively, and increased
concentration of soluble sugars by 15.0%; (2) shifts in leaf NSC concentration under N addition were
driven by responses by soluble sugars in both seasons, while shifts in root NSC were driven by soluble
sugars in the non-growing season and starch and soluble sugars in the growing season; (3) relationship
s between N, carbon, and phosphorus stoichiometry with leaf and root NSCs indicated effects of N addi
tion on woody plant NSCs allocation through impacts on plant photosynthesis, respiration, and growth; a
nd (4) effects of N addition on leaf and root NSCs varied with plant functional types, where effects we
re more pronounced in roots than in leaves during the non-growing season. [Conclusion] Overall, our r
esults reveal divergent responses of woody plant leaf and root NSCs to N addition within non-growing
season and highlight the role of ecological stoichiometry and plant functional types in woody plant alloc

ation patterns of NSCs in response to ongoing N deposition under global change.
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