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Bridge Construction Causes Greater Shifts in Soil Prokaryotic Communities Compared to

Fungal Communities in Mangrove Ecosystems

GAO Guifeng'?, LUO Cuili®, LI Jiasui', JING Minyu'?, LUO Rizhang®, YAN Subo', SONG Luyao', CHU Haiyan'*"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Guangxi Xingang Transportation
Investment Co., Ltd., Nanning 530000, China)

Abstract: Mangrove soils host diverse microbial taxa. However, our knowledge of how these microbial taxa respond to bridge
construction remains limited. In this study, the changes of major microbial taxa (including archaea, bacteria, and fungi) under two
different bridge construction methods (Sheet pile cofferdam, SP; Steel casing pipe, SC)) and adjacent undisturbed mangrove
forests (UD) were investigated. The results showed that the alpha diversities of bacteria and archaea were significantly lower
under SC and SP than under UD. In contrast, the alpha diversity of fungi showed no significant difference between the three
habitats, implying that prokaryotic microbiota of the mangrove soil is more sensitive to bridge construction disturbance compared
to the fungal community. Similarly, bridge construction decreased beta diversities of bacteria and archaea, while increasing beta
diversity of fungi. Species replacement, rather than changes in species richness, mainly contributed to the changes in the
composition of the microbial community. Additionally, microbial communities residing in bridge construction habitats exhibited
lower community dissimilarity than UD, and fungal communities were more stable than bacteria and archaea. Soil pH and C/N
ratio are the most important environmental factors in shaping soil microbial communities. In conclusion, mangrove soil
prokaryotic communities are more sensitive to bridge construction than fungal communities. Therefore, future engineering
projects should prioritize monitoring changes in prokaryotic diversity.
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Fig. 8 Microbial co-occurrence network among different habitats (A), number of similar modules within ecological networks between habitats
(B), percentage of negative links to all links in network (C), and universal role of each node in networks (D)
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