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Abstract: It was aimed to understand the nutrient contents in soil and the characteristics of ecological stoichiometry in
the main coffee producing areas of Yunnan Province, Baoshan, Pu’er, and Xishuangbanna. The nutrient content and
ecological stoichiometry of both coffee soil and leaves were assessed, thereby enhancing our understanding of the inter-
play between crops and soil elements while also revealing the status of soil nutrient limitations. Among the regions
studied, the C content in Baoshan soil was significantly lower than that of Xishuangbanna (P<0.05), and C/N ratio in
Baoshan soil was notably lower than that of Xishuangbanna and Pu’er, while N/P ratio in Baoshan was significantly
higher than that of Pu’er coffee. The C content of coffee leaves in Pu’er was more than that of both Baoshan and
Xishuangbanna significantly. There were obvious differences in C content and C/N ratios among the leaves from the
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regions (P<0.01). Leaf N/P threshold analysis indicated that Pu’er coffee had an N/P ratio ranging between 14 and 16,
suggesting growth constraints due to both N and P elements, while leaf N/P ratio exceeded 16 for Baoshan and
Xishuangbanna coffees, indicating a restriction primarily by phosphorus. Correlation analyses revealed a highly sig-
nificant positive correlation between C and N levels within coffee soils (P<0.01). Moreover, significant positive corre-
lations were observed between leaf C with C/N ratio and C/P ratio (P<0.01), alongside a notable positive correlation
between leaf carbon content and soil nitrogen levels (P<0.01). The results indicated that nitrogen and phosphorus were
the limiting factors for Pu’er coffee cultivation and applying nitrogen and phosphorus in production is advisable. In
contrast, phosphorus was the primary limiting factor for both Baoshan’s and Xishuangbanna’s coffees production,

therefore, appropriate application of phosphorus should be recommended.
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Tab. 1 Climatic conditions of coffee sampling sites
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Fig. 1 The contents of C, N and P in soils of different origins and the stoichiometric ratios of
C/N. C/P. N/P (A) and their correlations analysis (B)
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Fig. 2 The contents of C, N and P in coffee leaves from different origins and the stoichiometric ratios of
C/N. C/P. N/P (A) and their correlations analysis (B)
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Fig. 3 Correlations analysis among ccrbon (C), nitrogen
(N), and phosphorus (P) contents and stoichiometric
ratio in coffee leaves and soils
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Fig. 4 Correlation analysis between contents of carbon (C), nitrogen (N), phosphorus (P) and stoichiometric ratio
in soil, leaf and environmental factors
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