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Effect of ZnO nano particles on bacterial community in coastal wetlands

RONG Xinyu' , HAN Rui’, ZHANG Dianguang' , WANG Jing' , LI Kexin', WANG Wei', YE Kun', WU Yinghai'
(1. College of Marine and Civil Engineering, Dalian Ocean University, Dalian 116023, China;
2. Key Laboratory of Environment Controlled Aquaculture of Ministry of Education, Dalian Ocean University, Dalian 116023, China)

Abstract; The effects of ZnO nano particles (ZnO NPs) on the composition and diversity of microbial communities in the periodic and
long-term submerged areas of coastal wetlands were studied with coastal wetland simulation systems, and the microbes with significant
changes were identified by 16S rRNA amplicon sequencing. The results showed the relative abundances and diversities of microbial
communities were varyingly affected under the ZnO NPs exposure. ZnO NPs concentration was an important factor that motivated the
changes of relative abundances and (3 diversities of microbial communities in coastal wetland environment. With the increase of the
concentration of ZnO NPs, the increased particle size of NPs after agglomeration weakened the impact on microbial community.
diversity was the lowest when the mass concentration of ZnO NPs was 80 mg/L. The influence on microbial community in the periodic
submerged area was smaller than that in the long-term submerged area and submerging conditions lead to significantly different bacteria
with different classification levels. Different environmental conditions (e. g. dissolved oxygen and organic matter ) in periodic
submerging area and long-term submerging area led to different effects of ZnO NPs on microbial abundance and community diversity.
Key words: nanomaterial ; microbial community ; relative abundance; coastal wetland; ecotoxicity
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Fig.1 Simulation device of rising and

falling tides in coastal wetland
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A TR L E b 0 R 1 AR X B R SRR U Bl (R B A R (BT 3) L, (HES AR IR, NPs
A BB A ] T 4 MR A AU A L ST P A A0 B, PRI AS [i] 40 T ) 40 LSS ), SOAS [ A0 B R 2% ZnO NPs 3R
AN ] By it 52 1

JEL S99 7K DXORTHE 38 7K DX A 40 8 70 A ) 5 e B ZnO NPs VR FH R UMD F AR 25 5% X T REJE R T
Sl 7K DX BT K DX Y BR824 (40 DO AAILIST ) A [m)36 1A
3.2 7ZnO NPs 344 88 5% R 1 RO F N

RS T ST R B, S PRI A ) B A R AR A R G R AR A FLSR R Y B AR T AR
AT DAL R T B e IR EE . AR SCABLIRN ZnO NPs J& |, FReii A ek B 200 4 T8 Bk
(P 5)  Meli 55212 IR A BULE NPs AR R CEMIRES B ZREME LA T UL, KE 5 NPs WA E, 55X IR
HARLG, TS IN ZnO NPs J5 APt B 2 kA28 40,80 mg/L ik JE T B ZAEPERAR (K 5) . X AT HE
T TR ZEOA M Z TR WL T 19 ZnO NPs FUACHURR, TS #5 9 Zn0O NPs ST 2 (120 mg/L) FHC T H
FUEE 1 NPs FIERIUGM KR4 I R B Z MR R AN RIS, He 552 B3 74tk 55 1 25 14
5T &I, ZnO NPs % 55 JiU i B2 18 20 mg/ L B2 B b B AR A S0 0K V5 e R T A ) 2 e, TIAS S 2R 3%
B BT R T T B RE Y B ZARMETE 40 mg/ L B S VR A5 F T R FRAIC, 53X W] BRI H AN [R] PR3 254 1 Bl
ARV BN 5 AR AN [ 3 Y o b, NMDS 45 2R 18 73 46 Ak 3 ] (ol 26 e St e B B NI 4 32 R AR 1Y
Al FW ZnO NPs Jo1 i v AN [ 52 SR 3l A Wi v Al A AN 20 il & A A2 A BB U R 22—

TV AR FH 260 i) 300 e K XA A 0 R 9 s B 05 3 o SR DR A8 2R AR B 28 T I T A [) 19 B 55 2%
PR SRR RS 2t 2 T BRI ZnO NPs 52 % 8 6 J] 0 98 7 XN K 300 7 K X i A o 2 e
AR, B ZREPESS R R (K 5) KK IX B TR DTS ZREPEXT ZnO NPs 2288 M HURR B 178
80 mg/ L R LA AF (T2H) &, HFF 2 W T I K X AR v Z ek . NMDS 2 )RR W
(E16) ,Zn0 NPs 3XZf & W AE YIHE & S5 H FNZE 1l & A= 28 Ak B 5 ] FRAR BE AN ], ]300 o 7K DXORITHR BT 7K X
Rl 550 B FE B AR B ZnO NPs JBTRE MR B2 1S O, 23 57T MDST il MDS2 4 2 J5 [ A= 84k, o 191
K XA PIRE R 3 SN ZnO NPs Y BEAR PREL AORE AL FARARGF MM T . B2 ZnO NPs Az 25300 HY FREE 4%
PFATRESE DO SRS XUBE ™ DA A iy R i) iy 1) DB 16 2% 7 428 52 v Bl 2 M R V8 2540, T UK - 43 A
R RAR, Xiao 25 BFSE R W], R A9 DO AR W A5 A My E T 45 SRk B 19 DO 1T L 3
I P Z2 R AR )R X DO S BURR Y RS AL A BT T 1 o Lei 555 ARy, Al R B 8, T 36 g
AR YIRS DIRE ) 22 57 S W TR I RE IS G PR RN DD RE 2 A1 . B ZAF RN NMDS 25 3R 1538 i 191 /K IX.
AT eV 52 3 1 2l LG KT K DCRUE IR /N, 18 7 B3R ], B /K DXES I ZnO NPs ¥ B4k
FRLH 5% IR A OTUs R i 2 TR /K XU I ZnO NPs ¥ B2 A FRZH 55 % FREH A OTUs M, 139
ZnO NPs XoJ V5 1 10 i 0 7K DX B i A W e v B S R A 28 XU
3.3 ZnO NPs RRETREREWENHEY

BR T ZnO NPs Ji it ik BE RS 25 AF A5 ), LEfSe 43 145 JRAIESE ZnO NPs X A= 1) 1) 5% e 72 B2 30 B e 1
AW A BTS2 3, 33X R] RS A [ 40 B ) 40 2H a5 R BRI A OGN RIS AR R X ZnO NPs 7] BEA 4
AT S2 P, 4 B %Y BIFSE & B, Escherichia coli &3R8 i SLR (30 A= 1), X BRBE 329 G M 880U8K, NPs
ST HAM B 5 NPs W JF R IFAHKE R ZR . TEIR/KIREE 50 mg/L ZnO NPs HU%2 5 |, Bacteroidetes | ] 32 B JCH] ik
AR, MAZIEAT 18 1] ( Proteobacteria ) M1 2 1 ] ( Cyanobacteria ) Fifi 5 B4 v 5 9 A 7] SR B 1 AN [ f) 3
PN FE ZnO NPs S2 MR N & 2B 3 MR A B 2R W0, A Gammaproteobacteria 44 Hf 4 45 (4 i AT 1 B
( Enterobacteriaceae) 3N F}( Vibrionaceae ) I HL 0 1 £ ( Pseudomonadaceae ) ¥ R ¥ VE IR B W 32 43 4 1Y
YR ; Flavobacteriaceae FFH PR AN 2H 1, K2 BUZ AR , A 28 R 1T A 8R4 ; Alphaproteobacteria
YRy > FOBAPE B, 8 A A 9 U E R 10% 22477 ZnO NPs S [kt s se 4 & A AR | i
X B PR T BB | e W AR 1) e A A KU T

4 £

a. Zn0 NPs JRU RN RN 2 SR SRR PR P Bl A DI AR X R B AR R AR AL ) T 22 i
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Mz —, Bi#F ZnO NPs TSRV EERUREIN, 2577 A T KRR BE A A SR B4, A1 3R 5 19 NPs JIURE AT T 0] e 2 441
HIEETE, B ZFEMETE ZnO NPs 80 me/L JF M B N fefik .

b. JEHE K X RN 7K XS [R]85 2544 (40 DO A LT ) 2352 ZnO NPs X B B A0 25007 1717 22 £
ORI FEBE R ZAEE . R K DX W % 52 31 0 5 ) LU A I 7K DB AR T /1N, ZnO NPs XS T
T Ml IS 7K DX AR A W i EL A B R AR 2R UGS

c. YT H B A5 H B ITHRRIE L 2370 94 K 0I5 3 41 T 1 S oz v ke 4 LT 2 2 448 7 3 IR ¢ L B
SN AR B BT —E T 2

d. HEIEEHE (40 DO A WL XF ZnO NPs A= 800 52, DL & ZnO NPs 5 38 b 4 Az vl 28 1
Al RES | &I PR BT B e A RS, AR SCHL AT 4 5 o —25 S I RN oE
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