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Abstract

Periphyton plays an indispensable role in coastal saline-alkali land, but its function is poorly understood. Soil physical and
chemical properties (pH value, salinity, soil organic matter), enzyme activity and microbial diversity (based on 16s rDNA, ITS
and functional genes) were measured in periphyton formed on rice-growing coastal saline-alkali soil modified by a new type of soil
conditioner. The results showed that the content of organic matter and catalase activity in periphyton were significantly higher
than in the unplanted control soil. Soil pH and salinity were decreased in periphyton compared to the unplanted control soil.
Based on the relative abundance, bacterial genera Desulfomicrobium, Rhodobacter, cyanobacterium_scsio_T-2, Gemmatimonas,
and Salinarimonas as well as fungal genus Fusarium were more abundant in periphyton than the unplanted control soil. In terms
of functional genes, the cbbM and cbbL sequencing showed higher abundance of Hydrogenophaga, Rhodovulum, Magnetospira,
Leptothrix, and Thiohalorhabdus, whereas the nifH sequencing indicated higher abundance of Cyanobacteria in the periphyton
compared to the unplanted soil. The relative abundance and community structure of soil microorganisms were improved by
periphyton, thus reducing soil salinity and pH, increasing soil organic matter and enzyme activity. This indicated that the

periphyton can improve the conditions and offer a suitable environment for plant growth in coastal saline-alkali soil.
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16s rRNA sequencing
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ITS sequencing

chaot observed_species
(@) (b) = — —
T i B :
C SucC 2 - E
“ 1 H g4 :
g4 2 i
T T T r
° 3 o g
PD_whole_tree shannon
2 1 T
+] o 1
T T T
g © ]
(C) Relative o
abundance (%)
c 26252 4624 13£31 1:10 1202
suc 52464 13£19 27454 1206 2403
(d) Relatve
. iconia Coralloidi " o o X "
abundance (o) Fussrium  Periconia : Lepraria yees  Curvularia  Trapelia
c 12225 08%03 2929 08£08  01£003 0803 0909 09£0.9 05505
suc 05503 22510 012002 04+01 11206 02301 003+003  0.04%003  0.003%0.003

(e)

B o: unidentified

EE b: unidentified

EE c: Dothideomycetes
B d: unidentified

B e: unidentified

: Orbiliomycetes

g: Nectriaceae

h: Hypocreales

: unidentified

J: unidentified

k: Sordariomycetes

I: Rhizophydiales_fam_Incertae_sedis
m: Rhizophydiales

n: Rhizophydiomycetes
o: Glomeraceae

p: Glomerales

q: Glomeromycetes

: unidentified

B s: unidentified

I t: unidentified

®

LDA SCORE (log 10)

3



cbbL sequencing
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cbbM sequencing
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nifH sequencing
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