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Effect of Polyethylene Mlcroplastles on the Microbial Commun-lty of Saline S01ls‘ v 4

WANC Zhi-chao'?, LIZhe LI Jia-chen"?, QU Zhong vl1 J__.YANG v n-huan'?, LI Wei- pu‘lgI o 4 A vV ] J:i;“,
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Abstrﬁct Mulehmg to conser\e moisture has become dn 1q1p0r;ant'agr0n0m1q p'ractl(e in saline soil cultivation ,_h{(lj the effects of hw dual stress of salinity and mlcmplastlgy on soil

m,.lc.rebes are recelving mcreasmg attention. In order to inve 1gglé the efféqhof polyethylene microplastics on thg mlemblal community of salinized soils, this study mvesi‘l-g‘e‘lted the

'effe(; } of dlffe};ent types ( (@Toride and sulphate) and L?ncentral‘ions (weak' medlum,ﬂand strong) of poly ethvlbne (PE) microplastics (1% and 4% of the dry weight mass of the soil
e

szmﬁpl{a ) off the sdil I‘Ohldl comﬁlumty by simulating mictoplastic e}marﬂmmo’fl inf8alinized soil environments indoors. The results showed that: PE microplastics reduced the

dlvet;Slty r,and Z-Bunda'nce of mlcroblal communities in saliniZed soils and werepmEER strongly affected by sulphate saline soil treatments. The relative abundance of each group of bacteria
was more s'ftongly changed in the sulphate saline soil treatment than in the chloride saline soil treatment. At the phylum level, the relative abundance of Proteobacteria was positively
correlated with the abundance of fugitive PE microplastics, whereas the relative abundances of Bacteroidota, Actinobacteriota, and Acidobacteria were negatively correlated with the
abundance of fugitive PE microplastics. At the family level, the relative abundances of Flavobacteriaceae, Alcanivoracaceae, Halomonadaceae, and Sphingomonasceae increased
with increasing abundance of PE microplastics. The KEGG metabolic pathway prediction showed that the relative abundance of microbial metabolism and genetic information
functions were reduced by the presence of PE microplastics, and the inhibition of metabolic functions was stronger in sulphate saline soils than in chloride saline soils, whereas the
inhibition of genetic information functions was weaker than that in chloride saline soils. The secondary metabolic pathways of amino acid metabolism, carbohydrate metabolism, and
energy metabolism were inhibited. It was hypothesized that the reduction in metabolic functions may have heen caused by the reduced relative abundance of the above-mentioned
secondary metabolic pathways. This study may provide a theoretical basis for the study of the effects of microplastics and salinization on the soil environment under the dual pollution
conditions.

Key words: polyethylene microplastics(PE MPs) ; salinized soil; microbes; composition and diversity; function
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Table 2 Results of experimental physicochemical indexes before and after mlcroplastlc contamination of salinized soils
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Table 3 Simulation experiment setting of microplastic pollution in salinized soil
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Table 4  Effect of different types and concentrations of saline soils on
the Alpha diversity of the microbial community following the assignment

of different abundances of PE microplastics

i H Chaol 5% Simpson 5§ #{ Shannon $§ %k
CK 1 685.705 4 0.900 62 8.926 9
LC1 1454.2589 0.900 31 8.968 1
LC3 1271.702 7 0.902 00 8.745 4
MC1 12994390 0.903 38 8.567 5
MC3 920.187 5 0.905 46 8.140 6
HC1 860.075 9 0.907 38 7.8725
HC3 611.314 6 091161 7.3209
LS1 1471.8053 0.899 22 8.938 8
LS3 1253.679 1 0.902 22 8.672 1
MS1 1 050.455 6 0.904 22 8.4145
MS3 915.785 17 0.906 69 8.096 7
HS1 718.282 8 0.909 30 7.759 2
HS3 574.842 5 0.913 56 7.2323
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Fig. 2 Changes in the relative abundance of species at the backdoor level in saline soils of different types and concentrations

endowed with different abundances of PE microplastics
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Fig. 3 Changes in the relative abundance of species at the family level after different types and concentrations

of saline soils endowed with different abundances of PE microplastics
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