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Soil improvements and microbial community development following establishment
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Abstract: Vegetation and associated soil microbial community play important roles in the maintenance of the function and
stability of tropical coral island ecosystems. In this study, we collected different soil samples from a tropical coral island at
the preliminary stage of plant community establishment. These soil samples included bulk soils before and after plant
establishment ( coral sand) , nutrition soils used during planting ( nutrition soils) , and the bulk and rhizosphere soils of the
transplanted seedlings in the nursery ( nursery bulk and rhizosphere soils). Using amplicon sequencing, we assessed and
compared the diversity, composition, and variation of fungal and bacterial communities among the four types of soil samples.

Our results showed that the nutrition soils, nursery bulk and rhizosphere soils were important sources for microbial
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community restoration in coral sands. The major fungal phylums in these soils included Ascomycota and Zygomycota, while
the major bacterial phylums included Proteobacteria and Acidobacteria. Fungal richness was significantly lower in coral
sands (864.2+41.4) than in nursery rhizosphere (1086.1+64.3, P=0.014) and nursery bulk soils (1251.4+48.1, P<0.
001). However, no significant difference in the bacterial richness was detected among these soils. The establishment of
plant community also significantly altered the composition of both fungal and bacterial communities in the coral sands; the
relative abundance of Zygomycota increased from 0.2% to 17.4% , Agaricomycetes decreased from 20.8% to 0.9% , and B-
Proteobacteria decreased from 17.7% to 0.1%. Our results demonstrate that the process of microbial community restoration
in the coral sands is not simply fulfilled by adding up microbial groups from the different soil sources; several microbial
groups with lifestyles being closely associated with plants were not predominant in the coral sands. Furthermore, some
microbial groups with lower relative abundances in the seedling soil samples were dominant in coral sands, suggesting that

the soil microbial community restoration was complex.
Key Words: fungi; bacteria; ecology restoration; amplicon sequencing
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Table 1 Soil samples and associated plant species
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Sample numbers Plant species Soil types
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B13, Bl4 AR e )ICE DAL R B T o AR EMRER
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T A B X BB T2 4 REWE A ( Terminalia catappa ) , K BR 8 ( Casuarina equisetifolia ) , 1§ AU ( Cerbera manghas ) , b )N
( Dactyloctenium aegyptium) , VU 4= % W 5 ( Brachiaria Subquadripara) , B8 W ( Eclipta prostrata) , %1 F ¥ ( Cynodon dactylon) , 4 i % ( Eleusine
indica) ,J§F ( Cocos nucifera) ,JR 3. ( Tamarindus indica) , T KJK ( Chaenomeles sinensis) , &4 ( Hibiscus rosa-sinensis) , T8k ( Nerium indicum) ,
JeHBEAE (Ixora chinensis) , 1§ B J& LW ( Dracaena angustifolia ) , JK #i ( Fagraea ceilanica) , Wi A= # ( Terminalia catappa ) , % ¥ #i ( Ruellia
brittoniana) , K HIE. (Acacia auriculiformis) , iYL ( Phyla nodiflora) , ¥ 54 ( Guettarda speciosa) , WK L3, ( Morinda citrifolia) , 16 7] 5.
( Canavalia maritima ) , 2155 ( Calophyllum inophyllum) , 4£ W 8% Bl K ( Schefflera odorata) , ¥& 4 & Ml ( Melaleuca bracteata ) , ¥& # ( Hibiscus
tiliaceus) ,JURAMT ( Pisonia grandis) , M #i ( Hernandia nymphaeifolia) , /K ¥ ¢ ( Pongamia pinnata) , %" & # ( Thespesia populnea) , & M- #f

( Heritiera littoralis)
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Fig.1 The rarefaction curves of sequenced samples in this study
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BSS, HidEHPR L bulk soil of seedling; RSS, FifRPR 1 rhizosphere soil of seedling; BS, ## 1 bulk soil ; CS, IHHHS 1= coral sand
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Fig.2 Comparison of fungal and bacterial Alpha—diversities among the four soil sources
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Fig.4 The composition of fungal and bacterial relative abundance among the four soil sources
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Fig.5 Fungal core OTU analysis among four soil sources
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Fig.6 Bacterial core OTU analysis among four soil sources
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