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Replanting Machilus pauhoi Kaneh on degraded fir forest enhanced soil carbon
content by improving soil phosphorus limitation

Hanchang Zhou' Ting Li' Yi Li!
(1. Jiangxi Academy of Forestry)

Abstract: [Objective] Fir forest is one of the globally timber-aimed forest which suffered degradation, and
replanting broadleaf tree to the degraded fir forest is an important way for improving vegetation carbon sink, while
the effects on replanting on soil carbon sink are still controversial. [ Method 1For this reason, this research replanted
the fast-growing Machilus pauhoi Kaneh into fir forest typically degraded, and measured the variation on soil carbon
content, nutrient state, microbial community structure and function of 0™, 5t 8" and 12% years after replanting.

[Result] The degraded fir forest was under potential phosphorus limitation, and M. Kaneh replanting significantly
enhanced soil carbon content but lowered total nitrogen and phosphorus content, which lead significant increase in
soil C:N, C:P and N:P, further enhanced phosphorus limitation. Meanwhile, the microbial carbon, microbial nitrogen
and microbial phosphorus were significantly lowered and microbial C:P and N:P were significantly uplifted. The
activity of acidic invertase, polyphenol oxidase, peroxidase, urase, nitrate reductase and acidic phosphatase
decreased with the replanting ages. The diversity was enhanced, the relative abundance of rare taxa was increased,
and the microbial community structure was significantly altered. Structure equation modeling showed that total
phosphorus had highest influence on the microbial biomass, microbial community structure and activity, and was
the main contributor to the total carbon increasing. The network analysis found that taxa such as Leifsonia,
Bradyrhizobium and Mycolicibacterium might played important roles in soil nutrient cycle variation and carbon
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accumulation. [ Conclusion JThis research found that replanting fast-growing trees in the nutrient-limiting degraded
forest would exacerbate the soi nutrient limitation, lower microbial biomass and alter community structure, inhibit
the microbial activity on nutrient cycle and carbon decomposition, thus accelerate the accumulation of organic
matter. This research revealed the potential value of nutrient limitation on promoting soil carbon stock, which offers

new idea for enriching the forestry soil carbon sink regulation strategy.
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