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Abstract: [ Objective ] Bridge construction strongly affects the structure and function of soil microbial communities in coastal
wetlands. However, its specific impacts on mangrove soil fungal communities have not been given much attention. This study
aimed to investigate the impacts of bridge construction on mangrove soil fungal communities, focusing on two common
construction methods (Steel casing pipe, SC; Sheet pile cofferdam, SP) compared to undisturbed areas (UD), providing insights

for ecological conservation and sustainable management. [ Method ] Soil fungal communities across SC, SP, and UD habitats were
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investigated using high-throughput sequencing, functional guild annotation, and co-occurrence network analysis. Key soil

properties were measured to identify environmental drivers. [ Result ] The results showed that the main fungal biomarkers in the

soils of the UD and SC habitats were Ascomycota, whereas the SP habitat was dominated by Basidiomycota. Also, the species

richness of the soil fungi in the SP habitat was significantly (P < 0.01) higher than that in the SC and UD habitats. In addition, the

species richness of saprotrophic fungi was significantly (P <0.05) higher in SP than in SC and UD, and the relative abundance of

saprotrophic fungi was significantly (P < 0.05) higher in SC than in UD. The soil C/N ratio, TN, and pH were the main

environmental drivers affecting fungal guilds. Fungal co-occurrence network analysis showed that the network complexity (avgK

= 1.94) was higher in the UD habitat than in the SC and SP habitats. [ Conclusion ] This study reveals that bridge construction

methods differentially alter mangrove soil fungal communities through soil physicochemical alterations. These findings highlight

the need for method-specific environmental assessments and offer a scientific basis for balancing coastal wetland conservation

with construction activities.
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Fig. 1 Proportion of soil endemic and shared OTUs in different habitats( a ), biomarkers( b ), a diversity( ¢ ), and Spearman's correlation between

a diversity and environmental factors ( d)

23 TEEFHXEMEZODFIRNENERHE
=5
HE— AT A R S AE 2R TR avgK
RBILAFE ML 52 et . NIl 6a tPaf LI, #H L
SC F1 SP W%, UD M4 HAT fie e 1 M 46 52 = 1
(avgK=1.94), 4, 1€ UD 8T, F7E 1.06%FH)
AR B SRR, TWAE SC A1 SP R4 ok & A ¢

K. B TAERAEYTE AR M AT ny fa A%
S, AT TR A AR A RIS ] Y 3
JE— LY T MDA, S5REH], 7R SC.
SP #l UD M &b, JF %@ 09 #% .0 W Fh 2 il
OTU_57. OTU_28 #il OTU 44 (& 6b). MZ4hTb
20T LUAS B RN TE IR AGA R[] A B8 22 i) 4 48
FUE A M2, UD A B A9 M4 i1 5 2

http://pedologica.issas.ac.cn



1330 S A 63 4
a) 100- b) 100
o ["] Phylum o
= s
3 751 . (Z)thers . 3 751 é%g‘lgss . Nucoromycetes
= Zoopagomycota = " i 1
o _§ " o]pfﬁ,%mygma = 5 Rh:zoghlycndomycetes. S:géi?afrngr;;(?estes
4 g = Rozellomycota 4 g = Microbotryomycetes = Mortierellomycetes
— 2 504 = Mucoromycota & 50 = Archaeorhizomycetes = Tremellomycetes
=3 = Chytridiomycota 5= & Geoglossomycetes = Eiot yt
=2 = Mortierellomycota™ 2 Pezizomycefes & Eurotiomy cetes
E 55 = Basidiomycofa E )5 -égan%ostgbomycetes .Dgi‘;:ggg‘%;zgis
£} = Ascomycota ) = Cystobasidiomycetes 7 ! dariomycetes
0- 0-
SC SP UD SC SpP
3% Habitat 3% Habitat
c) d) ab
N . a L5
021 Stress: 0.17 et
. o8 b ""-'. -
0.1 . 3 0.8 - ot
o O Habitat 2 PRI
8 0.0 .- .SC w ey,
= . » SP € . .
1 =UD 3 0.6 o
. T T .
-0.1 . g R
. N & .
—0.24 Pseudo-F =2.16 . 0.4
p<0.001 . :
06 04 02 00 02 04 sC P UD
MDS1 A4 Habitat
K2 RS RHEEREEREAEN] (a) FI49 (b) AP AARXS SR8 25 5 | JERE R 2454 (NMDS) 3 Hr eon i E M RE &

ZEFBYAR S (¢ ) RAK Bray-Curtis B2 S B ELE BRVE £ 5% (d)

Fig. 2 Differences in the relative abundance of soil fungal taxa at the phylum (a) and class (b ) levels across habitats, non-metric

multidimensional disorder ( NMDS ) analyses demonstrating dissimilarity in microbial community structure ( ¢ ), and differences in fungal

communities as reflected by Bray-Curtis distances (d )
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Fig. 3 Differences in the species richness ( a ) and relative abundance ( b ) of soil fungal guilds across different habitats, and the environmental

factors influencing the species richness of soil fungal guilds ( ¢ )
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Fig. 4 Differences in the relative abundance of soil fungal guilds across different habitats
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