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Effects of silicon addition on carbon storage and carbon flux of soil and
terrestrial plants:a meta-analysis

Yi-Fei Chen! De-Xiang Zheng!™ Shao-Fei Jin?
(1 College of forestry, Fujian agriculture and Forestry University, Fuzhou 350002; 2 Department of geography, Minjiang
University, Fuzhou 350108; )

Abstract: Silicon fertilizer has been widely used as an important element fertilizer in agricultural and
forestry production, and the silicon cycle in the ecosystem is closely related to the carbon cycle. However, it is
still unclear how the carbon cycle of terrestrial ecosystems responds to silicon fertilizer application. Here, a meta-
analysis method was used to quantify the response ratio of C pools and fluxes in terrestrial ecosystems worldwide
to silicon fertilizer application and explore the factors that affect this response. The results showed that silicon
fertilizer application significantly increased plant aboveground part C by 19.7%, plant belowground part C by
17.36%, plant total C by 26.7%, litter C by 8.26% and plant phytoliths C by 21.75%, while increasing soil organic
C by 7.22%. In addition, silicon fertilizer application significantly increased net photosynthetic rate of plants by
29.14% and net primary productivity of ecosystems by 43.26%, while reducing net CH4 emissions from soil by
29.59%. However, the effect of silicon fertilizer on litter decomposition rate and net soil CO2 emissions from
were not significant. Research on influencing factors shows that fertilization objects, climate conditions, and
silicon fertilizer application technology all have an impact on the response of C pool and C flux to silicon
fertilizer application. Generally speaking, silicon fertilizer application can enhance the carbon sequestration
capacity of terrestrial ecosystem by positively stimulating plant net photosynthetic rate, plant C pool, soil organic
carbon storage and inhibiting soil CH4 emission. While, appropriate fertilization techniques should be selected
according to fertilization objects and environmental factors when applying silicon fertilizer to achieve optimal

fertilization effects.
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