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(1. B RFK= S Ea2b, i 2013065
2. B KR B2 T e K L R FE ot , YEJR TCES 214081)

WME: YRR EHMBmHE R ENE#H EM) RS RBRREATPEHEMG D H, =
B RARAEHFATT ITH @A 105), TH@HA20F). MH@A30F)FNH G A
10 5) 8y B, I @3t KA IEAT 16S rRNA 3 & & W 7 BOAR 240 T &4 i #1 # K
R AEM. GRENTFERLET, SRPEAEEERBEIINERLEIT. HEHFI].
BERET. Ead!], PR AEad It FsEal. VHEEE T LA, £R
% 1 ¥ A % )8 & Limnohabitans (20.34%), X 4 W 1% A /MM HE B (56.33%. 38.11%.
17.88%); M4 1 Mm kB ERALEEE (10.37%), T HHHATEE (47.67%), TH
FINVEE N D BATEE, 25K 36.01% F1 42.27%; Sobs fu PD 5 1 B 7, LI H & &
L#H. IH2zRFeE, EENHMNVHEZRADEZR T HRA, ALTXHRA, Fiv
EMWERAEENEMNHERA (TN B EEMK, 2aA NH,-N)EIHZzRrFEE, &
I, MHPANHEERK. BEONEr, RAENEEBEYWEERANIERET,
HPRMEM SR AN T EERBMMMIER L S5 (TP) E E4 X, § TN, NH, -N. # &
HANOy-N). T#BHEA NO,-N) E fitlx. RAXKW, EHRFEXT M H
EM T DR EFREABAR, ARMFAEDE, HRERCHBREN, BHEENKEE
BB, EINT EHFRE M E ST, AR bR R X AR &
APEHAL T HAM, RAKEBATFRALNZEESTHELE.
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MED, KO RBES (Micropterus salmoides) JR 7= 1,
RACFEYN, AN, S —FPROK AP,
BT fESE, JCHLER], A5 D s A& A, T
P R 1T B A (i 57 A R B DL PR O 1P, AR
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GiFRIR T, APTEFRTE S B . FRAH/KAR f i
KEFR, 7KK RS ARMENL T, RTE
RS SR

B hTR I M ARSI, RFENME
BFEENEE (FRag) , NG -EIR SR
KRB BUAEA - -0F | A0 - -8 5 2 o 5 GE A
A, RIREES X} A (Ctenopharyngodon idella)
fi (Hypophthalmichthys molitrix). % (Aristichthys
nobilis) . 1 (Cyprinus carpio) 1 FLANEEXTHF (Lito-
penaeus vannamei) 1T T ZICIIR IR L, 45
BoR, RIFRE W S IR M, R
Bzs, BEHRFFE RS SR, oA H =
i), TR EEERAAESRS, BIREWE, &
LI, e AR

BRI ERE (EM) ZLOCAME . ik
W, AREARLE N E, ZHAERHBEDES
B A SO E R TR Sl W b 5% 45 O T A
H RAFR RN HRBCRY, KEMIESS, EM 7EK
e T HE L TR A PREE IR B T ASCR i AU
EM BAJRKTiRE, HA &5 6 1A 5 47 16 F S TH
JEI A SR A, REAE S R N o IR, 5
g S SE P AR KL B A 0 BT, AT il K AR
O IR A W A K K E AT R R A3 i K 7 57
B S W) R A TR R HE ), TRk L RRAR SR E
KR EA . WIHRIREAFEYRN S &, i
KT, KT SFREE S B R K AR S A
TR Py K AE S R G BB A GRS, W
YR REE S5 SOK BURBUIR R D), WS &
KIS R G e M AR AR, s IR
A KA N TR P I SRS H . A BT T R 3R AR K
R A PR ARG E M, Xl K PR M P R
PR A A R Lo AL DL H A g |k
KU EM B & g WA N E e &, IR9E R
T SR R SR B KR AL ERCR KX SR A K
KR R, DU B kil . o feig
AR AR R 4 MR it 35 7 AR XK B S 7 AR 2
FEROR, HIELIGEASTH, R EK™
FRBF B R AT 4P R o

1 MESIHE

1.1 SCIg# R

S R T PR 2B AR L A BR A
AR GBI T [ VT 255 W5 SO B A BR A 7
EM KR FIL o BB kK B ABRA A, H
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TG PR RV v K =R 2R 5T B IR K el F 5
O, AR AR BT 25 R g o S, pH
Jg 3.0~4.0; FL # ¥ 1.0x10°~1.0x107 CFU/mL;
PR BE AR 1.0x10°%~1.0x10° CFU/mL; 64 R4k 1.0~
2.0x10° CFU/mL; Jilt £k 7 %% 1.0~3.0x10° CFU/mL;
HERE>80 Al

1.2 FEFGZE

SR S0 A v E K R R BE IR 2K LY A
FEPL A Th L BRI 6 AR ST R, b IE SR
FATE RN 1 666.7 m*, SE5G 43k EM B iR % 50 56
2 (EMXL) FAE f i 72 X B2 (XL), B4 34
WA MIE, YENERORLK B A i SR ] A
2020 4F 2 H 225, JHFEHLAE R 40 /500 g, ik
FWm BN 0.75 H/m*; K I B 55 3% I E] S 2020
4R 25, MFEHMEN 184 g, MHEEEN
225 B/m’, FRFASCER HI], K 1 R 6 g R A R
20, MR ORI R R R 3%~5%; TiE
DB 2 HBE LR, MR RO IR R
3%~5%, LR, EMIRFRLE L 3 it I
FE0 10 d XF2YEE 0.75 g/m® 1Y FC 04T EM IR,
X FEZH Tt AN TR o B> SR B 2 T A T L3
AHL, REIFFR IS E e, AR IA R A &
AMIETF 5 mg/Ls
1.3 HmAREMAIE

EM M 4 A 5 HFF IR, & 10 d ik 11K;
SC KPERSRET 4 A 105 (EM KW 5d J5) IF
W, ZJEak 10dRE 1R, #5H 105Kk
(1) KEERER S sl , SREUKT 50 cm
FRYKEE . BEAKEERAS, BU1 L FHFRIK
K AL PRI E , 3 LTI E MY . K5
FRACR P00 ks AR R 2 A (NH,-N) R H
9 AR e e Ak, WASER A (NO, N) 2%
FHA8 6% B (GB/T 7493—1987), fili & (NO; -
N) R FAE-H5 0 L, AVA (TN) SR FH A i 7 R
B i R AN e R B E TR (GB 11894—89), il
(TP) R H 4H R &% L (7% (GB 11893—89) . fh2+y
A (COD) R S AR IR (GB 11914—89),
FHF D KRS B K ERIR 21 IS 76 4 °C L 1200
0 r/min #.0> 30 min, HUULHE & T W ELEH,
FRICT—80 CIRAE
1.4 # 5 DNA $Z2BUK PCR ¥/ 1%

4 E.ZN.A" soil i | & (Omega Bio-tek,
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x1 TRIBHAKERERER

Tab.1 Water sample collection information on

different dates
KA H 3 Fhbrid A5
date of collection 1D groups

2020-04-10/ T 1 EW_1(IEW_1~1EW 3) JRBFESLIG4 (EMXL)
W_1(1W_1~1W_3) X2 (XL)
EW 2(2EW_1~2EW 3) JRIFFLKL] (EMXL)
X2 (XL)
EW 3(3EW _I1~3EW 3) ‘RIS (EMXL)
X2 (XL)
EW _4(4EW_1~4EW 3) JRFFSLI4 (EMXL)
XL (XL)

2020-04-20/ 11
W 22W_1~2W 3)
2020-04-30/1113]
W_3(3W_1~3W_3)
2020-05-10/1V
W_4(4W_1~4W_3)

Norcross, GA, 55 [E) Ui I 5 #E47REAS . DNA i,
F| F| NanoDrop 2 000 £ il DNA f9 ¥ B 1 4 & |
i 1% B RE A B B A UK A T DNA 48 BT &
FH 338F (5'-ACTCCTACGGGAGGCAGCAG-3")
F1 806R (5'-GGACTACH VGGGTWTCTAAT-3")
1Y% 40 16S rRNA 1 V3~V4 Al 2% [X £ 17 PCR
Poih, PEET . 95 °C WiARME 180 s; 95 °CARE
30s, 55°CiEB & 30s, 72°CIEMfi30s, 27 M
5 72°CH#EfH 10 min, S W& FR (20 uL): 4 pL
5xFastPfu ZE Wi . 2 uL 2.5 mmol/L dNTPs, 0.8 uL
519 (5 umol/L) . 0.4 uL FastPfu 2 4&f; 10 ng DNA
Bt , KA ZE KA 2 20 pL.

1.5 Illumina Miseq U5

A 2% 19 B i 8 5 JC 1ol e PCR 7= 4, A
AxyPrep DNA Gel Extraction Kit (Axygen, 3 [H)
EATAiAL, = RN 2E) S B (Tris-HCI) e,
2% B IR WEE I L A I o i QuantiFluor™.-ST

(Promega, 3¢ E) #17E & K, HRHE Ilumina MiSeq
- (Illumina, SanDiego, 3 [¥) 5 i 45 /E R RE K 41
fEJE B3 BoA @ 7 SO, J5 R Tllumina
7y H] Y Miseq PE300 -5 #4738 1 0 ) (v 38
ARV ERHEA FRA A,

1.6 BB

Ji 4 0 7 5 50 4 Trimmomatic 45 {4 5 2
fdi 1] FLASH A dE 47 DF 4. B0 50 bp BB 1,
% H N EYF 4 BT AR T 20 bp B, BT H T I
OB X5 s A RS, SRR R
KEALT 50 bp B9)F 51 ; ARYE TSI (overlap),
Wi PPz, KETR KT 10bp, overlap [H][1)
T RAS BRI 0.2; MR )T 511 R W i 1) 5% T 1
(barcode) K 51 9144 )7 51 4% o B 5 S FEAS, bar-
code VCFLERGH, BIWATA 2 DML AL, &£
PRASMIBRIE T 81 . i H] UPARSE #X44, HR4E 97%
AR BLBE KT XY 51 64T OTU 26, SRR
T 2T TEE AR, P<0.05 AR 25 53 3
HKARBRASE bR . TEY Z RV O R R
AR = B 1] () 22 53 i Canoco 5 #4047

2 4

2.1 KRB IEFR

KPR PRI E S R BR, SRR =
TEEEAS I B g 2T X R4 (P<0.05), H.5E
AV &S T WREE, XAV e &
LTI T 83.9% (3% 2), 4iREH], EM XS
g R R AR ST SR KR B AU R BR R, AT
ik 48.75%~69.75%; TEM~IVHl, SCE4H A &

®2 TREFERAIKRIERRE

Tab. 2 Effects of different farming modes on water quality indexes mg/L
P NH, N NO, N NO; N ™ TP cop
samples :
EW_1 0.09+0.09 0.02+0.01 0.12+0.05 0.82+0.24° 0.49+0.15° 7.57£1.15
Ww_1 0.20+0.06 0.01+0.00 0.09+0.07 1.60+0.03" 0.10£0.04° 8.45+0.53
Ew_2 0.34+0.04° 0.03+0.01 0.16+0.02 1.17+0.36 0.70+0.21° 8.19+1.35
w_2 0.74+0.13° 0.02+0.00 0.08+0.02 2.47+0.13° 0.14+0.07° 9.13+1.17
EW_3 0.040.04° 0.01+0.00 0.05+0.00 0.66+0.33 0.40+0.20° 8.54+2.31
W 3 0.32+0.04° 0.02+0.01 0.06=0.02 2.18+0.13* 0.18+0.04° 9.20+1.14
EW_4 0.38+0.04 0.04+0.01 0.10+0.03 0.85+0.13" 0.51+0.08" 7.76+0.56
W-4 1.60+0.50° 0.07+0.02 0.18+0.04 2.81+0.27° 0.26+0.04° 8.24+0.24

T AN TR A B R AR B2 2 5 (P<0.05); R

Notes: different letters mean that there are statistically significant differences between groups (P<0.05); the same below
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L ER TR R4 (P<0.05), 76 1 IS A RE;
4T IR BB S R R E R TR
(P<0.05), SEHAIVILEBEIE 7S T IHEE,
XL R A W BT, Ve S L T
WK T 166.7%; WAHFRA . MR A1 COD 7F
HAE I 25 7 R B3 (P>0.05),
22 MFHIE

P85 TR R, 2 M FR Y 24 RE
WA RBUT IR 1029 593 4%, ARUFIIRIT-H
K BE R 417 bp, KB YN 35 KT 98.99%
(98.99%~99.54%) (% 3)o LA 97% FHARLAK - X B iy
(RS FE A EAT T OTU R4y, mIRI43 % 1 981 4
OTU, PR B4 R W Rl 3317 9340 228 H
381 #1701 J& 1 177 .,

®3 MFER

Tab.3 Squencing information

G FEAI5% BN RETTA
samples reads coverage OTUs
W_1 42482.00+2 511.05  99.53+0.04  469.33+60.35
EW_1 46108.00+3 031.74  99.54+0.06  389.33+£23.63
Ww_2 42871.67+3 929.99  99.35+0.18  525.00+132.92
EW_2 40458.33£2 437.08  99.46+0.25  436.67+187.64
w3 46814.67+4 417.10°  99.49+0.04"  400.00+36.06"
EW_3 39680.67+880.43"  99.30+0.07°  617.00£62.95"
Ww_4 44361.00+2 36138 99.46+0.04"  446.67+12.34°
EW-4 40421.33+3 719.00  98.99+0.05°  896.33+29.77

X RE SR 25 A T Venn [, S5 EIR,
AN () Ak 3820 AN ] s 00 5 79 OTU £ H oy 164 4>
(8.28%), ULIITUAYIF R s R TP EE AR, 37
SEIE N KRR 22 K. 72 T AT, X Bg
AT OTU B R TFSLgdl, (HITEIAIVE, 52
A OTU Huim KT XA, SCI0 4 OTU
WA I 5 1 R ARAL Ky 645 4>, (LG 25 A 1 14
R BEBCH RN, B &0 B REECR 1340
A, HEARILRINE RN T 107.8%, 1% HE 4 e ¢
72 B B w0 3 I 2 s T 8.3% (81 1), 3
A R SR AT X e E S i EML AT DB e i
K A0 P TR RS
2.3 EEHEARS

X 2 20 4 A W I B 3 5 BE K AR AR v 1 AR
YIREE AT G0t o LAl P R T 1% M
FAZIE B 1] (Proteobacteria 37.30%). i £k B[]

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

W3

® EwW |
o wi

® EW 2
w_2

® £EW 3
® w3

- ® EW 4
W_4

W1

1340

N 1048
CZ 1000 feas 792 780 95 667 726
HE 500
Fs 0
EWI1WIEW2W2EW3 W3EW4 W4
Ff i
samples

1 KGRI OTUs BY4E B E R B G H AR E
Fig. 1 Venn diagrams and column chart of data

statistics of the OTUs of microflora in water

(Actinobacteria 31.70%). L #T % '] (Bacteroidota
29.00%) (I 1); JERETA[] (Firmicutes 57.81%). A8
JEHITT (20.19%) . K] (17.29%). WA
(Cyanobacteria 2.50%) (Il #}]); JEEEE ] (48.19%).
AT (20.11%) . ZBIETRITT (19.34%) . AT R
I'] (5.76%). Deinococcota (4.99%) (M #); <k #
17 (45.13%) . JEEER ] (24.61%) . ZTEHI] (22.88%) .
Patescibacteria (2.05%). Deinococcota (1.97%). #l
FFRTT (1.62%) (IV#]), Hrf, BT, 2R
RATE LA, JERE T T/ERR T ]4h
HARHN RS T. AP EFRT 1%/
WIT: TWABIEETT (52.12%). L H ]
(24.26%) . JEEETE ] (8.52%). AT (8.17%).
WEAHTR ] (6.02%); 1A EERERR ] (50.32%) . 4%
LT (23.91%). L H T (21.69%). Deinococ-
cota (1.32%). fUFFEETT (1.10%); M Kk e
(50.67%) . ZFIEHETT (31.20%) . JEEEET] (12.31%).
WEANTRTT (2.93%). PEMTATT (1.94%), IV A Ak
LW (56.43%). W] (20.90%). ZBIE ]
(14.35%). J& BE & '] (3.84%). SAR324-clade-
Marine-group-B (1.10%), H i) . LR HE
1. JERER ) Xt R 4 AR AR T (B 2).

WIS a R R, T2 A8 E
7. BUFFE T . Bdellovibrionota %5 = & J& 77 7F ik
F2H (P<0.05); M FZEM 25 AW,

https://www.china-fishery.cn
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m AFFEH ] Proteobacteria
JUAFR1]  Bacteroidota
Deinococcota
Patescibacteria

|7 Actinobacteria
m EEET|]  Firmicutes
[T Cyanobacteria
[l Verrucomicrobiota

o
=)

RS ESNE
relative abundance
o
i

o
o

(=]

EW IW 1EW 2W 2EW 3W 3EW 4W 4

Ff i

samples
2 ETITKENAELEBSEN

Fig. 2 Microbiota composition at the Phylum level

MABRRET] . JREER ] BB, AT
SEIEAE D 2 5 (P<0.05); VIHIIE4NTE! T . Pates-
cibacteria. UFF [ 1552: 5 3 (P<0.05), 1 A0
M3 2 HAETE AN T IAI 5 Bl 2R,
LTI S99 5% UL 20 0 &40 T 10 ) AR = B B 2 v T S0
41 (P<0.05) , 7EIV I B Em TSR (P<0.01)(
Pl 3), W iR SR xC R AR i EM X K 4
WA 1A —E B HIAVE I, (B2 — B i i
W1, [A0R% 10 d FAFLERMN 3 WA _EAT B E e

XF 2 IR RN AR i A MR
JERT 1% WER T80, S Al ik
T o B A0 B R 32 202 UM R B (Exiguobac-
terium). 53 ¥ ¥T & J& (Mycobacterium)Aurantimi-
crobium %, XA | YKL AH R NO B HIE
(Rhodoferax) (10.37%), HPARUIMTRIE (47.67%),
|| GRS D\ B 5 D S Sl A o 2 N 1
36.01% il 42.27%., SCH 4 T W et 3 B 8 A
Limnohabitans (20.34%), H:4x B8 R G /N FF
J&, H RIS iR, ik 56.33%; Limnohab-
itans 76 T RO SZI6 A A0 Xt BEZH P o ER S, 4331
H20.34% 1 4.09%, FEHAMI KT 1% (& 4).

24 EHEFZHEM

Alpha ZFEME M5 R Wow , FRIEK i A
PYI1¥) Sobs T8 £5CFT PD 5 %5 7E T WA T 135 0 1B 3%
225, ARAE IRV 1A 5256 20 9 2 e 1 4 B4
(& 5), U TR IR AT I EM AT L4

https://www.china-fishery.cn

TR B K AT W e TR AR AR 2K

IR AKE LilEAT T AR 5387 (PeoA),
— MRS RE RN, HFEEE R SRR
—41, B (PC1) STHREE N 35.52%, \%h (PC2)
TUHREE y 34.89% 497 W] Y R B AR 1 b (1] 43k
YRR S, RN RN, 2
Ko 76 TR, S04l AT R 7E PCoA &
TR BB /N, ELTIT I 55 IV ) S 56 40 RN X B2 7
PCoA KT IMFE B8R, BT 2 FHK (Bl 6), 3
WY, 2 JES I EM X 88 firi TR 5% 7K 1A TR R 485 44 1) 5
M)A — B o B B, TR0 B 10 d Fp&edsin 3 kL
ALK A AR

2.5 EESKFRELETFREXM

BRI IR 6 P 222 5 OTUSs (3 4) iff
FIUARIIHT (RDA J347), 4R W, PRI 22 5
OTU 57K fif8Fr TN, NH,-N., TP EA B & 1
Xk, Hh OTU1981, OTUI1857 #l OTU777 5
TN. NH,-N R IEFHC, #a BAE 8 AV 1,
EM 525640 19 42 BF (37.00~444.33) % T X B 40
(1565.33~7412.33), & FotiiriE (& 7).

PEHL 4 A~ 10 b EZARAE IR 5 5
K FiE1T CCA ¥, 45 IR, WEENFH TN,
NH,-N. COD Xf /KRG A= Wi vE g m e ke,
H TN R 7K A 240 T TR 7% 19 4 A B AT I 35 1Y 52
(P<0.05), TN X /KR GHAE P B v 728 S5 1 fife R
25.1% (& 8), Al LAIA N TN IR s /K A T4 AL 57
M EZH T, EldhMS, M9 5 TP ZIEAHE; M2,
M3, M6. M7, M9 5 COD. TN, NH,-N. NO, -
NS5, M1, M4, M8, MI05 TN, NH,-
N. NO,-N Z2IFHX, 5 TP A,

3 i

1o B P SR S K AR SR, S BOK IR
WAk, BUEWEML . G E I A R
K AR BRGEIR, 2352 0 S BBl K S A 55
A FRATR R AT LATE /5 % B S 5 v i S I 45 K BT Y
ER, XIEARSEPI o KB, BRI T
NH,-N. TN 54845 I Z A8 Tl . A HAE
YIE R T RE T Rk A S SR A B — Fh L Ik
K A7 AR B 5 2 Gt Re A R0 B K Hh i e Ak
Y. AACEWAE . KRS INAT #5 680E T LLcE
K, fRHE KRB SRR LB, WA FEER

HE K25 2: 3276 sponsored by China Society of Fisheries
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WA KEMFIREN, EM AR TP, A UEEREEKRMER .

TN. NH,-N, NO, N LUK COD >, Hk PRI, SCEE MR B L,
HRAECYF 58 & B, EM R K ) B8 A RCREAROK AR A3 SO A W 0 AR 1, e BRI Dy
COD. NH,-N fill NO, -N iy & &, ASLmgh Bk m L, B KT SR AR T R PR
B, EM n] A 8RR IR A /K R S A MR U 5 2 A 22 R R HL 5 PR DR I A B s b B

95% BEIFX[A]
95% confidence intervals
AEH ] Proteobacteria E—— —e—| *
JRERTH ] Actinobacteria [EE— F—e—i
UFFE ] Bacteroidota [ e ™
JEEER ] Firmicutes | —e——
WE4NEE ] Cyanobacteria e —e—i
PEFME ] Verrucomicrobiota | ®
ZFF ] Campilobacterota | )
Bdellovibrionota | ® **
Patescibacteria | o *
AFFEI]  Fusobacteriota | ® *
0 10 20 30 40 50 —30-20—-10 0 10 20 30
Z53 /% eI ZE /%
proportions difference between proportions
(a)
95% EIFIX[A]
95% confidence intervals
JEEETE T Firmicutes : e |
AT Proteobacteria [ L i
L] Actinobacteria [— —e—
WEANEE]  Cyanobacteria | o
Deinococcota | ®
AR Bacteroidota | )
P [T Verrucomicrobiota | )
Patescibacteria | @
LB Chloroflexi | °
F# W] Planctomycetota | ®
0 10 20 30 40 50 —30-20-10 0 10 20 30 40
53 /% Ee A2 /%
proportions difference between proportions
(b)
95% B X [H]
95% confidence intervals
JHZEHTT  Actinobacteria [ e *
JEEEE T Firmicutes [H—— P
BT Proteobacteria [ —— —e—i *
IFFEE ] Bacteroidota = - -
Deinococcota = e
WY ] Cyanobacteria 8 *
PEMBE T Verrucomicrobiota e *
% W1 Planctomycetota | ® *
Patescibacteria | °
LT Chloroflexi | o -

0 10 20 30 40 50 —50 —-30 —10 10 30 50
ZEF /% EL 2 57/ %
proportions difference between proportions

©
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m EW 1
m W 1

0.049 710
0.077 610
0.003 796
0.313 900
0.153 100
0.087 050
0.327 400
0.002 217
0.022 620
0.027 130

P1E
P-value

mm EW 2
m W 2

0.603 4
0.628 5
0.482 6
0.207 4
0.119 8
0.505 8
0.203 4
0.3852
0.963 5
0.476 8

P1E
P-value

mm EW 3
m W 3

0.016 210
0.004 215
0.030 790
0.004 874
0.056 140
0.026 440 &
0.042 170 ~
0.025 870
0.060 130
0.007 241

P-value

(B3 Fig.3)
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95% B A5 [X [ == EW 4
95% confidence intervals = W_4
JHLETE ] Actinobacteria [ — . 0.065 310 00
ARFE ] Proteobacteria [T e 0.111 200 00
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35 OTU%w 5 FJE (I R WERA) PR RE

periods OTU number richness (experimental group)  richness (control group) classification result
I OTU113 1474.67 235.67 g Candidatus_Limnoluna
I OTU101 1341.67 154.67 ZHH)E g Polynucleobacter
I OTU34 24.00 989.67 ZVENEWE g Hydrogenophaga
I OTU61 31.67 175.00 BRHEE g Acidovorax
1 OTU7 411.00 74.33 g Limnohabitans
I OTU331 11.67 3322.67 ZLEWIE g Rhodoferax
Il 0OTU948 2333 80.67 MW E g Brevundimonas
1l OTU775 4.00 15.00 HUHE R g Novosphingobium
Il OTU630 233 5.67 NI )E g Micromonospora
Il OTU778 27.67 81.33 RSB J® g Brevundimonas
I OTU1 200 2.67 5.33 FIZFMUFTE)E g Brevibacillus
I OTU1 219 0.67 533 g__ Arenimonas
11 OTU1 981 37.00 1565.33 SIEATHR g Mycobacterium
1 OTU1 857 4533 3255.67 SR g Mycobacterium
I OTU777 5433 7412.33 SYHFTHE g Mycobacterium
il OTU913 169.00 3.33 g unclassified fRhodobacteraceae
il OTU218 7.67 2 611.00 g norank f norank o _PeM15
il OTU1 186 3.00 477.00 g_ norank_f _norank_o__PeM15
v 0oTU777 238.67 5017.67 SHATHIR g Mycobacterium
v OTU1 981 84.00 3222.00 SR g Mycobacterium
v OTUI 961 4.00 499.33 g Alsobacter
v OTU1 188 11.00 267.67 g norank_f_norank_o__Microtrichales
v OTU218 16.00 1530.00 g norank f norank o PeM15
v OTUI1 857 44433 6 045.00 SEATHIE g Mycobacterium
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Effect of effective microorganisms (EM) on aquatic bacterial
community structure in polyculture mode of
Eriocheir sinensis and Micropterus salmoides

LI Shiheng ', NIE Zhijuan®, SHEN Lei', SHAO Nailin°,
SUNYi’ XU Gangchun?, XU Pao "*'

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: To investigate the effects of addition of EM on the water quality and microbial community structure in
polyculture of Eriocheir sinensis and Micropterus salmoides , one-month EM treatment experiment was conduc-
ted with period I (April 10th), period II (April 20th), period III (April 30th), and period IV (May 10th) under the
analysis of water indexes and microbiome structure. The 16S rRNA high-throughput sequencing results showed
that the dominant phyla were Proteobacteria, Actinobacteriota, Firmicutes and Cyanobacteria during the whole
experiment period. Meanwhile, the relative abundance of Cyanobacteria in the control group was significantly
higher than that of the experimental group in period III and IV. Compared with the control group, Limnohabitans
(20.34%) was the most dominant at genus level in period [, whereas Exiguobacterium occupied the most abund-
ant position in other three periods (56.33%, 38.11%, 17.88%). However, Rhodoferax (10.37%), Exiguobacterium
(47.67%), and Mycobacterium (36.01%, 42.27%) were the most abundant in each period of the control group. The
Sobs and PD indexes of the experiment group were significantly higher than those of the control group in period
[I and IV. Compared with the control group, the total nitrogen (TN) of the experiment group was significantly
decreased during the whole monitoring periods, moreover, the content of ammonia nitrogen decreased signific-
antly in period II, IIl and IV. Correlation analysis of environmental factors showed that total nitrogen had the
greatest impact on the bacterial community, and Exiguobacterium as the dominant probiotics in the experimental
group were positively correlated with TP and negatively correlated with TN, NH,"-N, NO;-N, NO,-N. Studies
have shown that the addition of EM could improve the water quality of aquaculture water, effectively inhibite
Cyanobacteria, significantly optimize the bacterial structure, and had significant in-situ water remediation function.
It may promote green and sustainable development of aquaculture.
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