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Abstract; The 1mpact of mariculture on the ecolog}cal cpviffnment of sediments gh buxt:oundmg Walers is intensely debated: MlCI‘Obldl

— .._.-"

3

communities are considered to be keystone iljldl(}d.t()rs “0fl lineage responses to changes in environmental quality. To examitte the
marie lture‘ effects, We collected channel sediment fiom four siteg in ‘the culture area 1nclud1ng oneintake canal, one outfall, and two
outletjcanhls, On gthe basis of bacterial 165 rRNA 'gene a.ud-'phosphohpld fatty acid (PLFA) technology, we used Illumina MiSeq
sequencing’applied to the analysis results to explore the effedts of mariculture wastewater drainage on the bacterial community structures
in the sediment. The results revealed that Proteobacteria, including y-Proteobacteria, 8-Proteobacteria, and a-Proteobacteria, were the
dominant lineages of bacteria at the four sites. The microbial biomass of the sediment increased significantly owing to the effects of
mariculture wastewater drainage. The relative abundance of Actinobacteria and ammoniated microorganisms decreased, whereas the
relative abundance of Bacteroidetes increased. The results of non-metric multidimensional scaling (NMDS) analysis indicated that most
of the sediment bacterial communities clustered by influent and effluent. The diversity indicated that the mariculture wastewater
drainage decreased the bacterial diversity, and redundancy analysis ( RDA) indicated that the most obvious correlation occurred
between ammonia nitrogen and bacterial community structures. In summary, the mariculture wastewater drainage resulted in significant
changes in the physical and chemical properties and structures of bacterial communities in the aquaculture channel sediment. This
indicates that the long-term direct discharge of aquaculture wastewater would excessively contaminate a channel environment and might
further pose a threat to the offshore ecological environment.

Key words: mariculture wastewater; bacterial community; diversity; high-throughput sequencing; phospholipid fatty acid( PLFA)
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Concentrations of individual phospholipid fatty acids (PLFAs) at different sites
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W W 4 ( Acidimicrobiia ), K H 48 W H
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2.4 DUBIAR R 04 RO SRR T 5 R
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Fig. 4 Relative abundances of the dominant communities at phylum and class levels at different sites,

and the community compositions of Actinobacteria and Bacteroidetes

1K o BT Rcde dE AT 1 AR JEE 22 4 U (NMDS)
ST, 2 2R 3 W AR R AR i A 2 K R K R 26 (I
5). KRN K SR OB A i) 40 R s 2 A
OTU, I IKFAR LB AL, S RE R IR B A 2%
5 (P<0.05).

LU B A [ 7 A5 B 20 B AR U 2 R R, L EE

Chaol . YR Z FE 1 (observed species) | T A& Z FE
P ( Shannon diversity ) fl & 4t & & £ * 1%
( phylogenetic diversity) (£ 2), A LLF H, #EK
RULRY R A8 2 AR B . R, oK
RURY A 0 2w, BN R i
FETE 22 57

R2 MRMBEEE SRR

Table 2 Diversity indices of sediment bacterial communities

(A= Chaol Yirh 2R BTREFEME REKE LR
KR 6153.5 £352.4° 4050.1 +145. 6° 10. 42 +0. 17* 183.8 +5.15%
HoK O 5783.0 £578. 6% 3 608. 9 £406. 3% 9. 80 +0.90° 183. 1 +12. 60*
HAKE 1 6309. 7 £436. 3* 3961. 3 £256. 4° 10. 43 +0. 22° 191.4 +7.48%
HKEE 2 4765.5+714.7" 3161.5 £424.8" 9.74 +0.70° 165.9 +13.91"
1) AR 25 5 W3 (P <0.05)
ST TEHLEAA VLR & EXT AR SRR RAEVRSES & @ &0 745 R ET T4 0

VYA R ZE AR AL IR ), BB AR RS A

(RDA, Kl 6). % —H /¥ %l RDA 1 B &N
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