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iEES Warming effects on agricultural and forest ecosystems have been well
documented at broad spatiotemporal scales but less so at stand and landscape
scales. To detect the changes in soil organic carbon (SOC) and
carbon:nitogen:phosphorus (C:N:P) stoichiometry in response to a short-range
warming gradient, we defined an inverse elevation-dependent warming gradient
and developed a novel index of warming based on a common environmental lapse
rate. We associated the warming gradient and warming index with the changes in
SOC and C:N:P stoichiometry and tested the independence of warming effects using
partial correlation analysis. SOC content and C:N:P stoichiometric ratios significantly
decreased with warming, and the effect of warming on C:N:P stoichiometric ratios
were stronger than on SOC content. The relationships of SOC content and C:N:P
stoichiometric ratios with warming did not change after controlling for two other
energy-related variables, i.e., transmitted total radiation and potential direct incident
radiation. However, the strength in the relationships of C:N:P stoichiometric ratios
with vegetation-related variables significantly decreased after the warming index
was controlled for. As indicated by the random forest regression model, the
warming index was the most important vanable for predicting SOC variability and
the second most important for predicting total N variability, while vegetation-
related variables were the most important for predicting C:N:P stoichiometric ratios.
Our results showed that warming was responsible for the decrease in SOC content
and C:N:P stoichiometric ratios and the warming index was the most important
variable for predicting SOC variability. Although the most important variables for
C:N:P stoichiometric ratios were related to vegetation, the relationships between
C:N:P stoichiometric ratios and vegetation-related variables were significantly
affected by warming. These findings demonstrate that warming is the major driver
of SOC variability and the decrease in SOC content, as well as of C:N:P stoichiometry,

even along a short-range warming gradient.
IR=AZ T
PDFIZ{4 M[EZE3L

Li=ESTine BE >
« Entropy Production Using Ecological and Physiological Models of Stand Growth D... 2023-01-30
* Phenological physiology: seasonal patterns of plant stress tolerance in a changing... 2022-12-26
- Optimal stomatal theory predicts COZ responses of stomatal conductance in both... 2022-12-05
- Spatial Evaluation of Machine Learning-Based Species Distribution Models for Pre... 2022-11-21
* Modeling Tree Growth Responses to Climate Change: A Case Study in Natural Dec... 2022-12-26
« Advances in Forest Management Research in the Context of Carbon Neutrality: A ... 2022-12-26
HEESES I
HXEREB AT Wl LB X
= ST ENCEPNFEE AR ESE SR DR EFSF SR naHA o=
40 - 38
24
24
20 -
13
CI ] ] ] | ﬂzﬁ
2019 2020 2021 2022

HRER: PEIER 2 EEAUWWEER FERUREFRR  GFERLEER FERUSFESE EREfUIEEREFEEERO
HigsEE: BREERES REEARE  PEREFEs PEREEEHEE FEMEERFEPED AERELETNE PEERER

G  PERURETSRAUREEERSA B 010-62889748  E-mail: wangjiacsky92@163.com  FICPE140217352-2 HE&E: 12721398
EERSEE. k0. 360, IESSRIEBLI_LERFATNIERE




