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Fig. 1 The change value(A) compared to control of ecosystem carbon fluxes

(gross primary productivity, GPP;Ecosystem respiration, ER;net ecosystem
productivity, NEP) under multi-level nitrogen addition in a typical

temperate steppe
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High-level nitrogen addition enhances carbon sequestration in

Inner Mongolia typical temperate steppe

Fan Like', Li Kunyu', Qi Liyuan', Chen Anqun', Bai Wenming®, Li Guoyong', Zhang Kesheng’
(1. School of Life Sciences; International Joint Research Lab for Global Change Ecology, Henan University, Kaifeng 475004, China;
2. State Key Laboratory of Vegetation and Environmental Change; Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China;

3. Development and Planning Department, Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: Net ecosystem productivity (NEP) reflects the ability of net carbon sequestration, which is used to determine
carbon sink/source of terrestrial ecosystems. Most previous studies examine the impact of N deposition on NEP using only two
levels of N treatments. Effects of multi-level N deposition on NEP are still unclear. A field manipulative experiment with multi-
level N addition was conducted in a temperate steppe of Inner Mongolia, China to examine responses of ecosystem carbon fluxes
to N addition rates via measuring ecosystem carbon fluxes and related indexes during the two growing seasons of 2015 and
2016. The mixed effect model showed that low levels of nitrogen addition had no significant effect on both gross primary pro-
ductivity (GPP), ecosystem respiratory (ER) or NEP. Therefore, the carbon sequestration of the steppe is significantly en-
hanced by the high-level nitrogen addition. The structural equation model showed that GPP is mainly affected by N addition,
plant coverage (Cover) and soil moisture (SM), while ER is mainly influenced by N addition, Cover, SM and soil respiration
(SR). The results of this study can not only enhance the understanding of the responses of net carbon sequestration to nitrogen
deposition in temperate grassland ecosystems, but also can help the prediction of the relationship between carbon cycle and
global change factors in terrestrial ecosystems.

Keywords: nitrogen deposition; grassland ecosystem; carbon cycle; net ecosystem productivity; gross primary produc-
tivity; ecosystem respiration
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