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Effects of Microplastics on Bacterlal Community Composmon and Dlverslty in
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Sediments : f Fah ‘ 4
LI Wen- -lu, WANG Zh.1+chao YANG Wen- huan ZHANG Bo- wen LI Wei-ping * - d JL

(Schonl of Energy an,d‘ EnVIronmenl Inner Mongolia Unlve;slly of Sc ice. __a.r{d Technology, Baotou 0140107 Chlna) 4 ] 4

Abstract; Micropl dStlpS' ar ublqmtous in estuarine , ¢bastal;” aid eep sea,sedlments and can directly or mdlreLﬂy affect'bacterial and fungal communitiés in the sedlmema'rv
environthent. In ordér-to investigate the effects of mlcroplastlcs on bacterial/€ommunity composition and”diveiity in sedlmenté a 30-day microplastic pollition simulétion
experiment was corducted by “adding microplastic particles with dlfferent,dbundanceb (2%, 5%, and 10% ) ‘and typés (PE and PVC) to sediments, and the differhces in
microbial comunily structure’and diversity under the different mlLrOpldbllC treatments were analyzed. The/results showed that mlCrOpldbllLb had no significant effect on the
div ersﬂ; of Bhcteria but, reduced. the“community richness, With the nipst mgruf}cant decline occurring after the addition of PE and 10% PVC microplastics. The relative
abundances of Actinobacteriota, Bacteroidota, and Acidobacteriota increased #ith the addition of microplastics, whereas the relative abundance of Firmicutes decreased
significantlys /The relative abundances of Burkholderiaceae, Pseudomonadaceae,, and other bacteria involved in nitrogen cycling increased significantly after adding PE and 2%
and 10%,PVC microplastics, whereas the relative abundance of Sphingomonadaceae and other bacteria associated with the biodegradation of a variety of harmful pollutants
decreased significantly. KEGG metabolic pathway prediction demonstrated that PE and high concentration (5% and 10% ) PVC addition significantly improved the functional
gene of membrane transporters, cell motility, and biodegradation of exogenous substances but inhibited amino acid metabolism, carbohydrate metabolism, and energy
metabolism. This study can provide a theoretical basis for studying the effects of microplastic pollution on nutrient transformation and degradation of exogenous pollutants in
sediments.

Key words: microplastics; sediment; microbes; community composition; diversity; function
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Table 2 Microplastic pollution simulation experimental setup
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Table 3 Effects of different types of microplastics on the a diversity of bacterial community in the tested sediments
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PVC10 45710 +£54h 6.110 0. 049a 0.007 £0. 002a 2519.48 +8.36b 2517.02 £10. 48b 0.98
PE2 46 836 +78e 6.158 £0.014a 0.008 +0.001a 2570.20 £16.01b 2591.92 £6.39b 0.98
PES 48251 £39¢ 6.169 £0.005a 0.008 +0.001a 2543.40 £5.03b 2 531.00 +£29.49b 0.97

PE10 45 881 +47f 6.131 £0.013a 0.007 £0.001a 2520. 81 +6.28b 2 528.02 £16.56b 0.98

1) Simpson I Shannon 38§t K , /R AL W BETS ZREMERGR ; Chaol il Ace FREGHUK , R W REE & S ; ARA/NG FREFRRIET AR E

T3 2E 53 BT LSD K46 45 b B 14 2 S {2 7K F- (P < 0. 05)
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