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Research progress on variations and influencing factors of CO, and its 8" C

during photosynthesis and respiration in plants
WEI Jie® , WANG Jingyuan, WEN Xuefa

Key Laboratory of Ecosystem Network Observation and Modeling , Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing 100101, China

Abstract: Plant photosynthesis and respiration are key processes of ecosystem carbon cycle. The variation characteristics
and influencing factors of CO, 8" C can provide theoretical basis for the analysis of plant carbon allocation patterns, key
metabolic processes, and the decomposition of photosynthetic and respiratory components in ecosystems. However, there is
still a lack of clear understanding of photosynthetic and respiratory CO, and its variation characteristics and influencing
factors of 8" C at different time scales. From the aspects of plant carbon process and its isotope effect, observation
techniques and methods, variation characteristics and influencing factors, application practice and research progress, the
obviously diurnal and seasonal variation of CO, assimilation rate and its 8" C in plant carbon photosynthesis and respiration
process were summarized. The effects of biotic factors such as stomatal, mesophyll and carboxylation restriction, as well as
abiotic factors such as temperature, humidity and light on carbon processes and their isotopic effects were discussed. The
existing problems were summarized and the future research directions were prospected in order to provide theoretical basis

and effective support for the future research in this field.
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Fig.1 Schematic diagram of carbon processes and their isotopic
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Fig.2 Structure of leaf and chloroplast and the photosynthetic carbon synthesis
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Fig.3 Stem structure and the transport process and isotope effect of soluble sugar in stem
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Fig.4  Symbiotic relationship between roots and mycorrhizal fungi network, roots and arbuscular mycorrhizal, and roots and

ectomycorrhizal among plants
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