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Abstract: [ Objective] This study investigates the variations in soil organic carbon (C), total nitrogen (N), and
total phosphorus (P) contents, and their stoichiometric ratios across different soil layers in coniferous-broadleaf

mixed forests with varying mixed ratio. The f{indings provide a direct basis for revealing soil nutrient cycling and for
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deepening the understanding of the mechanisms maintaining the ecological functions of natural secondary forests in
the Qilian Mountains. [ Methods] Mixed forests of Picea crassifolia and Betula platyphylla in the eastern Qilian
Mountains were selected as the study object. Four mixing forest types were established: P3B7 (30% P.
crassifolia, 70% B. platyphylla) , P4B6 (40% P. crassifolia, 60% B. platyphylla) , P6B4 (60% P. crassifolia,
40% B. platyphylla) , and P8B2 (80% P. crassifolia, 20% B. platyphylla). Pure forests of B. platyphylla (B10)
and P. crassifolia (P10) were used as controls. Soil C, N, P and their stoichiometric characteristics were
analyzed. [ Results] (1) In the eastern Qilian Mountains, the SOC, TN, and C:N: P ratios of the P. crassifolia
and B. platyphylla mixed forest soils were all higher than those of national forest soils in China, exhibiting
characteristics of high carbon and high nitrogen patterns. Forest vegetation growth in this region was limited by
phosphorus. (2) In the mixed forests, as the proportion of P. crassifolia increased, SOC and TN contents first
increased and then decreased, with the highest values observed in the P6B4 and P8B2 forest types. (3) The
influence of soil depth on SOC, TN and C: N: P ratios was greater than that of mixing pattern or their interaction.
Specifically, the SOC, TN, C:P and N:P ratios decreased gradually with increasing soil depth, while the soil C: N
ratio gradually increased. (4) Principal component analysis and regression analysis showed that soil C, N and P
were closely related to their stoichiometric ratios. The coupling of carbon and nitrogen, along with soil phosphorus
availability and soil moisture, jointly regulated the soil stoichiometric balance. [ Conclusion] Mixed forests are

beneficial for enhancing soil C and N contents, improving soil physicochemical properties, and facilitating the

coupling of C, N and P, which is regulated by soil phosphorus availability.
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Fig.5 Relationships between SOC, TN, and TP contents and their stoichiometric ratios
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