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Abstract: [Objective] This study investigates the stoichiometric and homeostatic characteristics of the plant

leaves-litter-soil nutrient continuum in forest ecosystems in the loess alpine region, aiming to provide direct
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evidence for revealing the nutrient variation patterns of forest ecosystems and the nutrient cycling mechanisms and
ecological adaptation strategies of natural secondary forests. [ Methods] Picea crassifolia and Betula platyphylla in
the loess alpine region were selected as the study subjects. Four mixed forest types were established: Picea 3-
Betula 7 (P3B7), Picea 4 - Betula 6 (P4B6), Picea 6 - Betula 4 (P6B4), Picea 8 - Betula 2 (P8B2), with pure
forests of B. platyphylla (B) and P. crassifolia (P) as controls. Organic carbon (C), total nitrogen (N) and total
phosphorus (P) contents, stoichiometric ratios, and homeostasis of plant leaves, litter, and soil were measured.
[Results] (1) The N and P contents of B. platyphylla leaves were 3 times and 2.37 times those of P. crassifolia,
respectively. The mixing ratio of P4B6 and P6B4 enhanced the C content of understory shrub and herb leaves. The
C content in litter increased significantly with the rising ratio of P. crassifolia, while the P content decreased. The
soil C/N ratio of pure P. crassifolia forest was significantly higher than that of other mixed forest types. (2) Nutrient
allocation strategies in pure forest ecosystems reflected differences in tree species characteristics, while mixed
forests achieved more balanced nutrient utilization through multilevel ecological niche differentiation among trees,
shrubs, and grasses. (3) The homeostasis of N and P of B. platyphylla leaves was higher than that of P.
crassifolia, especially in maintaining the stability of N/P, indicating that B. platyphylla had a stronger capacity to
regulate nutrient balance than P. crassifolia. [ Conclusion] The mixing ratio of P6B4 synergistically enhances the
carbon sequestration capacity of understory vegetation, alleviates nutrient limitations in alpine forest ecosystems,
and enhances system stability.
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Fig.1 C, N, and P contents of tree leaves under different mixing ratios
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Table 2 Stoichiometric ratios of C, N, and P in plant leaves, litter, and soil under different mixing ratios
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Fig. 3 Principal component analysis of C, N, and P contents in plant leaves, litter, and soil under different mixing ratios
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