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Effects of Nitrogen and Phosphorus Addition on Soil Carbon Cycle in
Grassland Ecosystems

HU Rong, YANG Jie', TANG Zhuang-sheng, ZHAO Zhong-xiang

(Pratacultural College of Gansu Agricultural University, Lanzhou, Gansu Province 730070, China)

Abstract: The soil carbon cycle constitutes the core of the global carbon cycle, governing the carbon sink func-
tion of terrestrial ecosystems. As key driving factors, nitrogen and phosphorus additions regulate the balance
between soil carbon sequestration and release by altering the transformation processes of soil carbon fractions
and microbial community activities. Based on CiteSpace bibliometric analysis, this study systematically
reviewed global research progress over the past decades. Results indicated that the number of studies were
growing exponentially, with research hotspots focusing on: the dynamics of labile and stable carbon fractions in
soils, metabolic responses of microbial functional communities, and the nonlinear equilibrium of carbon input-
output fluxes. While domestic research had made significant contributions to regional differential response
mechanisms and micro-scale analysis of microbial-carbon coupling processes, shortcomings persisted in experi-
mental designs for multi-factor interactions and the integration of long-term observational data. Future research
should prioritize breakthroughs in long-term in-situ controlled experiments to elucidate the coupling mechanisms
between nitrogen-phosphorus stoichiometry and carbon component transformation, and achieve precision predic-
tion of carbon turnover through model-data fusion. This study provides a theoretical framework for quantita-
tively evaluating the carbon sequestration potential of grassland ecosystems under anthropogenic nitrogen and
phosphorus input, and has guiding significance for the adaptive management of ecosystems under the goal of
“Double Carbon”.
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FEFFLH Crop residue returning to the field 2017 4.73 2022 2024
S 1A Aggregation 2022 4.45 20222024

AHLE Organic fertillizer 2015 3.63 2022 2024
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Fig.6 Top 25 keywords with the strongest citation bursts
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higher the amount of related articles
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