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Abstract: [Objective] The carbon components and ecological stoichiometric characteristics of soil profiles
can reflect the input processes from forest litter to carbon, nitrogen, and phosphorus in soil. Ecological
stoichiometric analysis of carbon, nitrogen and phosphorus in the soil profile development process of Quercus
acutissima plantations can provide a theoretical basis for the assessment of soil ecological functions and the
maintenance of long-term productivity in Q. acutissima plantations. [Method] The soil profile of Q.
acutissima plantations in the warm-temperate zone of state-owned Yaoxiang Forest Farm of Ji’ nan City,
Shandong Province was selected as the research subject. The soil profile was divided into humus layer, eluvial

layer and illuvial layer, and soil samples were collected from each layer. The differences in the total soil organic
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carbon and its components, as well as the contents of soil nutrients such as nitrogen, phosphorus and potassium
in the different layers were analyzed. [Result] (1) The contents of total organic carbon and its components, as
well as nitrogen, phosphorus and potassium in the soil profile of the Q. acutissima plantations were all shown as
humus layer> eluvial layer>illuvial layer, and the content of humus layer was significantly higher than that of
eluvial layer and illuvial layer (P<<0.05). (2) There was a strong coupling between nutrients and carbon
components in Q. acutissima plantations. The soil was mainly affected by the synergistic effects of carbon and
nitrogen, and the influence of carbon was even higher. (3) The carbon-to-nitrogen ratio (C/N) increased with the
increase of soil depth, while both the carbon-to-phosphorus ratio (C/P) and the nitrogen-to-phosphorus ratio
(N/P) decreased with the increase of soil depth. [Conclusion] There were significant differences in carbon,
nitrogen and phosphorus among the layers of the soil profile of Q. acutissima plantations, and the strong
coupling between carbon and nutrients indicated that the soil nutrient utilization efficiency in the study area was
relatively high and the forest soil nutrient cycle was in a healthy state. Therefore, in forest management and
operation, attention should be paid to the differences among soil layers, maintaining the litter layer under the
forest, and ensuring the sustainable return of nutrients from forest litter. [Ch, 4 fig. 1 tab. 41 ref.]

Key words: Q. acutissima plantation; soil profile; soil organic carbon fractions; soil nutrients stoichiometry
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Figure I Distribution of soil nutrient content across different soil profile levels in Q. acutissima plantations
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Figure 2 Stoichiometric characteristics across different soil profile levels in Q. acutissima plantations
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