WK IR FE R /K AR 2R 5 F A A WOV X /K A B 5 B W

PEF KA R LAY HER BRE RTR

RESPONSE OF MICROBIAL COMMUNITY TO DIFFERENT SECTION OF MARICULTURE WASTE-WATER
TREATMENT SYSTEM

HU Gao-Yu, ZHANG Xiang, CHEN Chen, FAN Jian—Xun, XIAO Guo—Qiang, CAI Jing—Bo, CHAI Xue-Liang
TELR I View online: https://doi.org/10.7541/2021.2019.152

FEAT BRRRNER IR At SO

Articles you may be interested in

FRTA: WHERRAE FEOK = FRIE K A RICR B e v o i
THE STUDY OF NATURAL BIOFILM FORMATION FOR NITROGEN REMOVAL FROM AQUACULTURE WASTEWATER
AND ANALYSIS ON MICROBIAL COMMUNITY IN BIOFILM

IKAEAEWPAAR. 2017, 41(6): 1327-1335  https:/doi.org/10.7541/2017.164
T E s e ) 0 S A i T TR R S LA

BACTERIAL COMMUNITY STRUCTURE IN AQUAPONICS POND AND COMMON POND BASED ON HIGH-THROUGHPUT
SEQUENCING TECHNOLOGY

IKAEAEWPAR. 2019, 43(5): 11041113 https:/doi.org/10.7541/2019.130

HTF Miseq il P BRI BB AN R JR AR AR 2R W Gl TS 2 A
BACTERIAL DIVERSITY OF POND WATER AND SEDIMENT IN DIFFERENT CULTURE SYSTEMS OF YELLOW CATFISH
(PELTEOBAGRUS FULVIDRACO) REVEALED BY MISEQ SEQUENCING

IKAEAEW2AR. 2020, 44(4): 781789  https://doi.org/10.7541/2020.094

AR DR 0 5 X R T A R 7 22 S 5
COMPARISON BETWEEN THE INTESTINAL BACTERIAL COMMUNITIES OF THE TRANSGENIC COMMON CARP AND THE
CONTROLS

KA A H2ER. 2018, 42(2): 349-355  hitps://doi.org/10.7541/2018.044
S5 RO VLT N AE 20 DR % 2 ORI S5 48] B 52 e

THE EFFECTS OF COMBINED NITROGEN ON THE MICROBIAL COMMUNITY COMPOSITION AND STRUCTURES WITHIN
AZOLLA MICROPHYLLA

IKAE LR 2020, 44(6): 1287-1296  hitps://doi.org/10.7541/2020.150

BT S5 KR [ SRR A 0 2 A e [ T A D

THE DIVERSITY OF DIAZOTROPH AND THE ACTIVITY OF NITROGEN FIXATION IN URBAN LANDSCAPE WATER
IKAEAEY)2. 2019, 43(5): 1139-1146  hitps://doi.org/10.7541/2019.134


http://ssswxb.ihb.ac.cn/article/doi/10.7541/2021.2019.152
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2021.2019.152
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2017.164
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.130
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.094
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.044
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.150
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.134

KEMIEANT, PATHE LT



A5 HH 1M
2021 4 1 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Jan., 2021

Vol.45, No.1

doi: 10.7541/2021.2019.152

YGIKFRIE R K AL TR 2 4 TR R 4R P X 7k AL TR R A Al R

HEE" % o#w" K%

1,2 4
®TOREY

L 1,2

YEm KER"

(1. WA WEEE K = FR AR 7T, 81 325005; 2. WL UL R /KIS AE W R IR TF R SR 5 i se it =, I3 325005; 3. - iFifgy
KK A MG, B 201306; 4. = 1B AR R &, 40 317100)

FHEE: v 1 I B RE 2 [ 0 0 w7 v IR B R UK Ak B R 4 R A [R] K Ak B B B AE ) R T AL, I 16S
rRNAZJE K] & &l P H AR 4 1 KR A AR YD R e DR T8 2540 . 45 SR BoR, TE7K AR BE R 4t 22 T
I'J(Proteobacteria). 75 % i | ](Planctomycetes). fUFF B[ ](Bacteroidetes). #5401 [ J(Cyanobacteria). Ji(Zk
I'T(Actinobacteria) &% BT B | 1(Acidobacteria), “F5 f7 41 1 S OTU]88.61%. AN L) 2 FEvEFEH0E 8
T KEE, 5K AT B 93200, Bk AN [R] R 1 R v 45 1 22 S i R IR, R b Pk A b 36 i i T
(Salicornia bigelovi) iR R EMWAE AR EZER I, 1E)JEKF Lk B 160F e, 2R TRLRIT

WAFE ] FEE] WA EEEE I (Firmicutes) SZBEZR B 11, 'S AT RE 05 5 4 1 [X 43 B B 11 SRV K /K Ak
PR SSB B o W TR T AN R K AL BB B DA S AS R A ORE i B A M B AR A L, N4 I K SR 58 R

IKAL AR AR AR IR A HAR S

KPR K IR, RUKACEL; RIS, ma@ENT, SRR AR
X EHE: 1000-3207(2021)01-0161-11

hE 525 Q938 CRRFRIRAD: A

B L BRI IR, R E B A B E A
M DL S K, S T R R K R SR, UK
P2 R R RN PR I K . 20174 A R ik g5t
R R, kel 4812002.9142 78, Hr
W 1520.06%, FEFEM 5 74.60%, FE K= i
YR R EEHFREIRME . FRIE R A 2
TERES, FRAE . HEMt . A B O FR
DR E B Y. RS A 7R R K
A KRB A, 2 KRB I AN B2, R, 4
A DL B AR R 1 005 Sl v 37 B R AKCORs 1H
SROFRFEN R R B A B —

AR R SR R K A B B B R A
GrET vk, R AR IR, SR B S Sz 3
12 R . AR 3 B R R R R TH A AE Y 1)
A K BT SR FE AR TR A WL, DA 31 i 01
H 1, HAG7EK AR TR DA AR sS4 F N

rim B EA: 2019-07-01; #&3T HHA: 2020-03-08

RO AR gz AT, whae ks, i
NI AE W TERL AT DAY A= W B 5 7K A ) 42 e T A,
DA s K AR AL FR R Py k2R AR B
FARZ CEc#E, BETt B2 s eA: b
B sPEIECRL . 3R . B OEFRL W 5T A
HEATTEAE . S S DRI g BB R % 5 W A
NEYEEL, R RBIATCOD. TNAITPZ: R 4
B TTIA83.57%. 74.61%H180.17%; T 82 ] 5
LA R I R R 2 5, 24h N R R ER
90% LA L5 DA 58 S FEORE T30 T AR 3 5 /K AL FRE
COD % [R15 £138%, 47K /115 F IS [Al4h LA i 2 &
LB 297% " e 5 7 o R K AT A R I R I,
I8 45 42 70 2R (10 184 0 Acb B 2k SRk 4 2 4 VR
HPE B RIS [CTRER IR R AR /K AT 4L, B
57 IR
YR RB R KIREE K EEFE

EEWMBE: Wil HARERES(LY18C190003); WivLA & A A& T1HE1(2015C03005. 2018C02039F12019C02045); M T A 75 £ T H
(N20160006); i N T & 1% (S20150002) %2 B [Supported by the Natural Science Foundation of Zhejiang Province of China
(LY18C190003); the Key Research and Development Program of Zhejiang Province (2015C03005, 2018C02039, 2019C02045);
Wenzhou Public Welfare Science and Technology Project (N20160006); the Science and Technology Planning Project of Wenzhou

City (520150002)]

EE R B T2(1994—), B9, Wi LB 7 A EBEB T 5 10 A TR % . E-mail: hgul50@126.com

BEEE: kA, BHHEHT 9T & ; B-mail: jhon618@163.com


http://doi.org/10.7541/2021.2019.152

162 K& A& Y ¥ 45 %

2= BT O A B E R A R R T 3R
JFEIK (36 B 24 o R 9 B o SR B IR A
KRBT B JE, /K A B & B W 2
TR DL M\ TR I M 2o R T SRR
KIS Y g 2 g R i T U AR A RR
AAL I 0 T M3 o R 2 RE BB T A
WUR &, Roas R AR EE T AESTR
K SRR AGHEAT 1 L, 45 SRR A A5V AR 7K Ak B
7 52 AL SO, o H LLS0% 110 78 2% T AU K
HiIN. PLLK COD 22 SR 1«

K S 3 1o VAR [F] 2K R 1 T B bk i K 35
TR K HEAT 40 AR FE, LA 16S rRNAJE [ 2 388 5
e AR AT AL PR (L R T LA, DA S48
TRAE S [ A BRI B b A A T T G W (R B A AR A

1 #R5ERZE

11 IHRE

S04 B R I AR W SR g SR (R
Ehl, BICERLS em, FFOEEE— R JE g 2
ERR) FERLGRAS A BLE2—3 em) L Rz AL 3655
THABEREKKE20—30 cm, 8F 5 K97,
70—80KK I IEJT TR IR IK), R IX = AN [E] i 44 1k
Py IR &, % B 55 F IR 1 R0 R K E AT 1L
AbEE, EKAEE RS piiEith . ki DL & Bt
HR(E 1), FEHERKATE R4 K50 m, %7 mm,
B51.2 m, MR350 m’, 764N b Bt oK o % B R
) /5 FE 1 2 AN PAT KA DAE Bk 22, 3¢ ib /K Ar
1.2 m, FfKALKAL0.7 m, 67> &b 2 b =y 5 AT AR —
B, AREAN P P 0 3 0 114D B K 18 43 B 1 A 5 4, A2
K L RS, B AKX . REURA R
AU HE, K H Ab 3R & 215%10° kg, 7K J742 B ] Xy
1h, AT RIR .. EAL i FRE K HKEMALS
PUUEND, 5 JEZ AR T RN G 2L 3
W it RSB B 35 m’; AT A B R
i, B E N T ISR(ER15 em, K1.2 m),
T W AR [ 5 DA 1L BRI Bt b A
VEIR 430 m’, T AR ER, B R 5
AR .

| Hizk

1.2 #;RE&E

IKFER AN 2 A2 3K (W) 15 ITiEs
(W2). 25 Uit (W3FIW4), 35 Ui (WS5H
W6). 45yt (W7). Fakii(W8). B
(W9), B RAREAN ALt 13k K FKEE, RS
J&i LL0.45 umFLAZ (1 908 4R 30 AT 1l S5 P 5 KR o
KA AERR A 22 T A E(CODyy) =i
Fi(TSS). B (HANH;-N. T AEEE EENO; -
N. FHEREENO; -NUAKLIG R £EP OF -P). /K
K6 I 357 4% W8 [ R GB 17378.4-200 73 Wi Wl 0 36 5
AT .

AR R AR S L RE SR R, P DL K
IR ETRAR . BRER RS RN T N1
DUUEM(MS1TRIMS2) 25 JTiE it (MS3FIMS4) .
3G VLEM(MSSFIMS6) 45 PTiEith(MS7HIMSS)
DA B it (MS9), B il i JC 1 B9 BY N 34R, K
N5 em; PR R AR B BRI, $ oK O IS IR
Y5 CLANC2, F/N A H i 25 BN LR 45 25 5 H A%
— BB RLS L A6 % AR R AT SR AR B B
WA SRR, FENL RS20 g & (4% 5 Rootl).
1.3 MEEFEARPRESEENF

H A= P EORLRE i FH G B AR 3 B K b e, (6
SB-5200DTHA 75 3 ii e HL(40 kHz, 15min)4 2544
TR F A AEPIIE, FH0.22 pmFLAR R BE R (ME-Milli-
pote’ ", Treland) X} i 75 J5 (1 BB AT HUE, £ 4k
AR I U8 2 S5 PRAT- DRI, Feh % S B A DRI bR
ot R AE D5 ZKORE B A 4 SR B A [ P ko 7K ik
ATHIE, BEAFE S I ORAF DRI, Feh B 45 R J5 K g
RARAF T80 CHEMRIR VKA, FHI LAJG 42925 .

AP IEDNA B 52 BUR FH KRR 2L R ZH DN AP
PG &, K U R BT 2 J5 FH R & Water DNA
kit(Omega)HEATHEHL . 7 5 il R ZHDN A2 )5,
P 1% 25 1 % B Jie F Dk ks I 4t 2 1 25 R ZH DN
18 I ABI GeneAmp" 9700% PCRA T PCRY™ 1,
PCRY " #16S rRNAKIV4+V5[X, K H TransStart
Fastpfu DNAR &M, 5147 %°8515F: 5'-GTGCC
AGCMGCCGCGG-3"; 907R: 5'-CCGTCAATTCMT
TRAGTTT-3". FH2%E 5 B &8 5 re vk ks I, A A

ok

s

Rt Pt 45PLIEH

3SPLIE

25 PLiE 1 SPLiE

1 KFRIE R AL R 5

Fig. 1 Mariculture waste-water treatment system
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BT REREE  Arpsry  OTUR BE
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MS1 2R 55253 1360 99.4
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MS6  ZERLERI 40582 1887 98.9
MS7 R 44779 1797 99.1
MS8  ZEELE 39460 801 99.4
MS9  HRLER 42623 647 99.5
Root!1 ﬁ%éf 36969 1253 99.3
Wi N 69716 882 99.6
W2 KAK 43625 614 99.5
w3 KA 38894 632 99.3
W4 N 41675 801 99.3
w5 KAK 33111 658 99.3
W6 KA 42568 780 99.3
W7 N 31691 1321 98.7
w8 KAK 56680 992 99.5
W9 KA 41623 826 99.1
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5 84.77+0.93, ERIHME RFI21T 568 KI5
AN, SPHAME N5.32+0.88, KA B AR 2L KIS
W, P8 3.99+0.39, Bk 2 1 N 5.49+0.25;
Simpon &£V ¥1H 790.04£0.04, Tl 4 56 18/ J5 1
KFIIME 0.0320.04, 7K FELH LA 6 36 K S /N ~F-
BIE M0.06+0.03, P #i 2HF- 3448 80.010.01; Acetd
B I1E 91610.10£473.17, Bl 2H 5638 K 508070,
FIME N 1802.98+493.29, KFELL T 118 ~1331.93+
266.79, Vi ki 4 F 21{H 91605.63+47.91; ChaotE %k
I N 1562.38+506.22, Rl 2H 5638 K5 /N
YJMH N1894.69+548.76, KA FHIME N1214.17+
247.48, B ki ZH V- 3515 9 1668.84+60.84
23 WEMEEREMS T

R TR AR A O, 45 7 Venn B
(3, REBRHSHEFA)). 458 5o, FEfHRO0TU
LT A RE R A% O S B N S46R, Y
5] JL A5 AN B A 6998, A H BT A= A% O S
BON153Rh . AW 5ok I E R R Z 1)
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Fig. 3 Venn diagram of the distribution of microbial composition
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W. the water sample group; MS. the brush group; C. the ceramsite
group; Root. the Salicornia bigelovii root group
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bacteria). T B[ J(Bacteroidetes). {ZEE [ 1(Ac-
tinobacteria) }2 ¥% %% [# | ](Planctomycetes), “F- 3 #H X
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Fig. 5 NMDS analysis (based on the Bray-Curtis distance)
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Tab. 2 The environmental factors in RDA analysis

$Et5rIndex RDA1 RDA2 72 P
PO?C -0.527 —0.8499 0.6218 0.007
NO; 0.6041 —0.7969 0.0589 0.832
NO3 -0.6615 -0.75 0.107 0.59
NH; -0.3991 —0.9169 0.3755 0.136

CODyy 0.4806 0.877 0.1345 0.47
TSS -0.487 —0.8734 0.2309 0.314

TE:*NP<0.05, R 72 53 1 N P<0.01, RoR 22 i
Note: *P<0.05, indicates significant difference; ** P<0.01,
indicates extremely significant difference

R3 KRENER
Tab. 3 The result of water quality

Bl CODy, TSS PO3"-P NO;-N NO;-N NH;-N
Sample (mg/L) (mg/L) (mg/L) (mg/lL) (mg/L) (mgL)
Wl 6.68 542  0.098  0.004 0497  0.047
W2 1296 5925 0.032  0.002 0433  0.039
W3 1016 1212 0.058  0.071  0.685  0.035
W4 192 1254  0.174  0.048  0.624  0.056
W5 1064 1284 0.186 0.068  0.872  0.053
W6  10.68 1068 0.187  0.062  0.487  0.050
W7 932 1074 039  0.003 0720 0.071
W8 1316 996 0214  0.028  0.548  0.049
W9 1192 1044 0215 0014  0.668  0.048
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Fig. 7 RDA ordination biplot between biofilm samples and environmental factors in the system
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RESPONSE OF MICROBIAL COMMUNITY TO DIFFERENT SECTION OF
MARICULTURE WASTE-WATER TREATMENT SYSTEM

HU Gao—Yul’z’S, ZHANG Xiangl’ 2, CHEN Chen" 2, FAN Jian—Xun4, XTIAO Guo-Qiangl’ 2,
CAI Jing-Bol’2 and CHAI Xue—Liangl’2
(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. Zhejiang Key Laboratory of Exploitation and Preservation

of Coastal Bioresource, Wenzhou 325005, China; 3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai
201306, China; 4. Sanmen Agricultural and Rural Bureau, Taizhou 317100, China)

Abstract: To reveal the impacts of different section in mariculture wastewater treatment system on microbial com-
munity, the microbial community structure of water and biofilm was analyzed by 16S rRNA gene high-throughput se-
quencing technology. The results showed that the dominant microbial phyla in the water treatment system included Pro-
teobacteria, Planctomycetes, Bacteroidetes, Cyanobacteria, Actinobacteria and Acidobacteria, which accounted for
88.61% on average. The biodiversity index of biofilms was higher than that of water, and there were 320 common bac-
teria in all samples. The reason lead to difference of community structure between biofilms was the physical material,
ceramsites and Salicornia bigelovii root were the main reaction site for nitrification. At genus level, 160 bacterial OTUs
were selected to distinguish the source of bacterial populations and the period of biofilms in water treatment system.
These 160 species mainly include Proteobacteria, Bacteroides, Fusarium, Cyanobacteria, Firmicutes and Actinomy-
cetes. This study revealed the dynamic characteristics of bacteria in different wastewater treatment periods and diffe-
rent biofilms, and provided theoretical basis and technical reference for improvement of maricultrue wastewater treat-
ment system.

Key words: Maricultrue; Wastewater treatment; Biofilm; High-throughput sequencing; Microbial community structure
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