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Fig. I The fractionation mechanism of "N in tree rings
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Fig. 2 Flow-chart of pre-treatment of tree-ring material for stable nitrogen isotope analysis
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Stable nitrogen isotope in tree rings: Progresses, problems and prospects

WANG Keyi', LIU Xiaohong"**, ZENG Xiaomin',

XU Guobao®’, ZHANG Lingnan', LI Chunyue'
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Abstract: Stable isotope in tree rings are effective proxies for the study of climate change and
environmental evolution. Coupling analysis of stable isotope records of tree rings can reveal
the spatiotemporal variation characteristics and interactions of carbon, water and nitrogen in
forest ecosystems, and reflect the physiological effects of environmental changes on plant-
specific compounds. The stable nitrogen isotope ratio (8°N) in tree rings is closely related to
the environmental conditions of tree growth, and the change of ratio can indicate the dynamic
characteristics of nitrogen cycle in forest ecosystem on a long-term scale, and make up for the
lack of monitoring data. Herein, we reviewed the theory of the stable nitrogen isotope
fractionation and measuring method, and found out the issues that need to be paid attention to
in sample pretreatment and measurement. Furthermore, we synthetically stated and evaluated the
reports of climate and environment evolution based on 8"N of tree-rings, and the effects of
human activities on nitrogen cycle in forest ecosystem. We suggested the great potential of tree-
ring 8"”N in combination of the multiple isotope proxies and its development directions in the
future, which should promote further studies on the spatiotemporal characteristics of nitrogen
cycle in forest ecosystems.

Keywords: tree ring; stable nitrogen isotope ratio; climate change; nitrogen cycle; forest ecosystem



