T —1»

& @i E I HATYER B

W ARREM T I T XHUFRER G K RIS S R S5 1R AL
SRR, TKH, EENER, 5KIE, BUEAS, 250, XU, RELEE, RN
Effects of potassium monopersulfate on water environment index and microbial

community structure of Litopenaeus vannamei in pond culture system

CAI Xinxin,YU Yongxiang, WANG Yingeng,ZHANG Zheng,LIAO Meijie,LI Bin,LIU Xiao,ZHU
Hongyang, RONG Xiaojun

TELENIE View online: https:/doi.org/10.12024/js0u.20210203287

T RE RSB HAL S

Articles you may be interested in

DI YL ) 2R AR SRR 5 FOW SR BRI A5

Preliminary study on domesticating nitrifying bio—flocs to rear Litopenaeus vannamei

IR 2R, 2017, 26(4): 490 hitps://doi.org/10.12024/js0u.20161101909

TR AT i AL 2B e LA IR v A 7 v B BT
Effects of probiotics combination on breeding of Litopenaeus vannamei under zero—water exchange condition

IR, 2019, 28(1): 93 hitps://doi.org/10.12024/js0u.20180502309

SRS 55 LA IR A N AR IR 37
Indoor Polyculture of Gracilaria bailinae and Litopenaeus vannamei with Zero Water Exchange

IR AR 2A . 2021, 41(3): 131 hitps://doi.org/10.3969/j.issn.1673-9159.2021.03.017

IR Sirp BT R R L IR e LAY I X A IR % i 200 L S5 Y32 FE AR 140 582 i)
Effect of Hydrolyzable Tannins on Hemolymph and Cellular Immunological Responses of Litopenaeus vannamei Challenged by

Vibrio parahaemolyticus

IR AR 2A . 2021, 41(3): 12 https://doi.org/10.3969/j.issn.1673-9159.2021.03.002

AN [T AEAET A4 - o FC 2 A FH UK AR R
A preliminary study on the water bacteria of rice—crayfish co—culture paddy field in different fertilization modes

R 2R R 2020, 29(4): 516 hitps://doi.org/10.12024/j50u.20190302549


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210203287
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20161101909
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20180502309
http://www.aquaticjournal.com/article/doi/10.3969/j.issn.1673-9159.2021.03.017
http://www.aquaticjournal.com/article/doi/10.3969/j.issn.1673-9159.2021.03.002
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20190302549

. N ‘\‘ AYY AN Y
553155 2 1 W HEREER Vol.31, No.2
2022 4 3 JOURNAL OF SHANGHAI OCEAN UNIVERSITY Mar., 2022

MEHRS: 1674-5566(2022)02-0452-10 DOI;10. 12024/jsou. 20210203287

EHRBREFR TR TR FEREP KSR REBESEHTLSN

&

Ko™, TAA, TOE, K E, BEXN, £ W, x| F, &#

B, RANE
(1. BHREREICE K™ S arabe, BifE 2013065 2. WK™ RS be s ife K™ DF e B e ol Bk 5 2 dh ™
WSS, IR FiH  266071)

B ALK TR PR T I AR K A R S 2 R I R ARSI R e i e i AR G T o A R A
#1(2KHSO; - K,80, - KHSO, ,PMS) Tl I % UF 258 i 57K VR A A5 16 45 Rl A E 25 A I AR AL 15 00 . 45 SR 3R 9T .
JitiFH 0.2 g/L PMS X % MRS FH K A AR B Sl S BAT — 2 MR AIRPE L TR0 PMS 24 h 172 h JE /K AR TR
VA 4E pH AR RS IRER JC B 5 25 5 o PMS YR I 5 ) S AT SRR P AT 055 5 40 T A B 25k 40 Eh 3. 13 x 10°
CFU/g F11.98 x 10° CFU/g [& Ik & 4. 30 x 10° CFU/g F1 1. 09 x 10° CFU/g, YR B4 5 Lk i 63. 36% [5G &
25.35% ; KR AT RSN RN IR B A 4 B B 2. 70 x 10* CFU/mL 1 6. 00 x 10° CFU/m [&fK & 8. 50 x 10
CFU/mL F1 1.20 x 10° CFU/mL, 3R /5 Fo iy 22.22% FRAKZE 14. 1% ,PMS T 5 2 FRARAR (AR /K (4 b AT 1% 35240
PR ST & Lo XK A R GSAL) AT el i 5 43 B e WD < O T 11 AR T T T S VRS TR 18 1
FERAG], KW PMS {5 (PBL/PAL) , Ji§ 3L % /% 14 B} . PeM15 ,DS001 , Llumatobacteraceae . i Ff 1 £, £T 4
TR B BT (P <0.05) , AR AR L JE W2 BB} | Stappiaceae %] 4 B B FEAIL(P <0.05) o %f
LR PMS RijJ5 3 d 2R feadiage B, TR PMS 5 it S8 03 G AH X 32 1 R A 0 270 1k FL A RE 4544 PCoA F5 4K

S BEAAR o AHDCHIE ST S SR O PP H PMS FE/K ™ IR B b B Bl 4 FH BB 2 o AR R S
KR FLANEXTIR; A BRER S K BERALIN 15 nTREIRANE s IR AL

RESEKES: S945.1 XHRARERD: A

XN B A2 7K ™ S B ) 2 S A
Sy T A A K SR AR B R A TR
DTHR. PN 2001 4F 24 v [E FRGE X R Y 4F 7 B —
BHRJEH A E A, 2018 4 A6 MR R 5 7 1 A
ST1.7 T3 v, DN R FRAE 7 5 205.2 7 t, i 5t
FRFE AR 35.9% N BRI, B 2 T R KR
B LML FRIE ) AN BT 2 e, s 35 ) A 38 i oy R
X IR R A R N & . AT, & T xR
o S ASE I B A 2 T e T, 7K ™ T BE R L B 2
FPAE 2 19 0 T LA RO 35 B 45 AR 1 BF 5 ik i
JE A E S Horbr e o [ R SR A S P 1R
kA R %0 (2KHSO, - K,S0, - KHSO, , fij #¢
PMS ) 347 7K o ] 45 1195 o 9 B3 1) 48 B B+ 40

Wim B EA: 2021-02-02 f&EI B HA: 2021-04-11

PMS J& — Fh fy B 5 B R A AT ( KHSO;,
PMPS) B2 S 4 (KHSO, ) FlIfi R 81 (K,S0, ) 45
HRIMRIER S5 . 58 &R A L, PMS
YT, K 0 TC v Ok, 2
ToHLEL, B REE) T et m AT
AR E R S AR A R
PMS ] 7 7K f Hh 7= A s 3 PR /N7 el R A
TV A 0 e A R K A5 R
AN SRR B AR UM E ™ o R, PMS
T A 205 A i 7 7 5 b K S R R
P& it A S, B IROK AR pHL, FF-68 40 it 15 U1
AR A A % R A 5t R, T S B 3 K R LG
FREHEY . A HGE" L, PMS 7EK 3R
FA BT 7 PSR B B % 15 K Ak B R TY AR T

EEWA: FEREAVAITRI(2019YFD0900102 ) ; 111745 28 11 7k A% A A 5 H (LINY201802) 5 S5 b & i ( SZ-LY 6202028 )
EB BT HIRK(1993—) , Lo, LA A DFFE 07 16 /K7 FREE 3 M B . E-mail : 1150358783 @ qq. com

BE1EE . TEIPE, E-mail ; wangyg@ ysfii. ac. cn
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TR VB0 T T X R FRAE R S8 R OK S8 b A B IS 44 A2 A o B 453

A SRR IERAE (COVID-19) S5 U5 2142 Ji
o 2R, BLBBEOG T PMS £E/K 7= IR 50 AL 7 I
HR R KSR A 85 A 25 7 A R B A R i
PR Z GV AT, A5G PMS XIS SR AR T
AR K5 | AT 5 0 B A S Bl A s A e ML
FEAIFTE A 40E

AT LI A PMS TR0 1ij J5 Xk R it 37 57 4
F YLK T AR 7 SR H R SR AR R
ISR KK A RS R E AR O, R GE B PMS
XL IR AR AR 2 1) 7R A R 58 R AR 45 A 1) 52
Wi, $R5E PMS {EMBIESRFE LA IR R GE 97K
JCRIE AN B 5 1O N2 RSO, AR DG T S8 45 21 mT
D PEA| PMS AE7K 7= I7 G ek A o A 7 4 KRk
e BRI R S

1 Me5I5k

1.1 #mkiR

2020 477 A , AU v M T 5 PN X IR IR
FHY 7 FE XN RO, R Tl R SR AR T B 3. 33
hm? K 1.5 m, R ER RN I 1 FEAR I
IREEHI L B L0 0 A AR B, X B
WA PMS, 3K AR B e B2 29 0.2 ¢/ L
O AR 1t 9 (I 2 ) B LA 408 ) ] 45 AL
R B 7 B 30 () R ) SRAR SRR K AE , I
X IRFE M T EE K 5 AL IR T AT A I 23, B
SR A4 SR AR AL KRR HEAT IR W 20 B 5 R R e
TR L 50T HE o 3 194 K R — B AR R R
B FRIHAE BEAS AT
1.2 HmXESHEETFEN

O TR PMS 530 T 7K A B AR 2 A 9 78
b, 75 PMS JEETES 1 R (BRich PBL) MIER 3 K
(BRich PB3) Rikilife 5 1 K (Fricy PAL) Al
553 R (bnic oy PA3) 735 R £ fEUa b SE A i, [7]
IF 2 T A PR B AR i 7 AR R ()
AR AR F YT BRI PMS Tt 3% O A i 2B 4T
FCRR ST O LR bt 2 %550 4 CB1,CB3 [ CAL
CA3) . % H{f /R 6:00 Xz e b 3 F0xs At b sf it
FTRES R AP EE T 5E o ATl A5 3
AFELE 7 2 Lo B JROKEE, SR o 20
A3 UE BRI A v B8R B OB P 2% T, B I >R
0.22 pm JCRR£F4E R PR R /KAE BEA T HL 25 41l
I8 AUEARRU 1L A e pus I (5 40 ) A
5 mL JGR B A BRI e RO R, B A7 T

- 80 °C IR VKA P A F DNA 425, [R5 H
A5 YST I 45 RAE S i /K ER B  pH RN
fif 48, I WTW 6600 435101 B AN R 228 A NI
fif§ B2 h A i 12 57 & ( Supelco, BX FR 1SO7150
ISO6777 ) I 2 7K A4 114 28 8 FHAI Al R 6k 7% o, T4
IKEEEATREIN 3 1K o
1.3 SRMEFKEFTE AR S EDH

R 36 X Bt % B AL 100 B %o R, )
FHIHBEJ5 ff) T HLBYHZ 0.2 g 1Y Xof o A M
P RESGIMAFGHICH 1. 5% NaCl IR E17
RIS B BIF S J 11 B B 2 20 50 Sk JB 22 10 mL
T B DT, I FIJCI 1. 5% NaCl 317
i, FHICH 1.5% NaCl J5iE i 10 F556 B
BEZE 10 2R 107, [AE i JCE 1.5% NaCl 3%
VORE AN [F) R AE m () K FE R B 10 £ 5 43 531 I B
100 WL AT ERARAL VS SRR B AR FERG BRI, 1R
A F R R K G A 1 K5 77 2 (TSB) A AR B iR
AR IR R N T B Bh B 55 R 5L (TCBS) L,
MRERCEAT 3 4R, T 28 CHEFR 24 h 5l sk
TSB 1 TCBS AT 1G4 1A Ao IR i o AR A
R TR S, A3 A 1t 39 P 7K AR X B A e B
PN AT 85 5 40 A DA S SIR R 2 i
1.4 SEENRF

K K R A A DNA 48 B 4l 46 K ) &
( FastDNA® Spin Kit for Soil, MP Biomedicals ) %
ANHIE SRR 8 K BEUE B EST &L DNA $2
A 1% (R By RE W e Pl UK A DNA B2 Hi it
i, JF X DNA ¥R B R0 4l BE E 170 2. 168
rDNA L 1) V3-V4 1] A7 X Ry S5 5 P ik 4T 3
B RO AL 3 AT RIN, PCR 3 7= )
{61 11 2% B REAEBE I L VK AT 77 W i, ZE4E 1
W3 A Y B2 B A BR A F] ] Miseq
PE300/NovaSeq PE250 - & X 46 45 4% 1) 28 4k 7]
WO AT Iy 4 AT o
1.5 #EHH

it Excel 2016 X J54G Ba 0817 0 25 45 B
JEAHH SPSS 13. 0 j# ik 51 K 2 J5 25 731 (one-way
ANOVA) X4l #4750 #r, P < 0. 05 KoK 22 55 ik
F. [ QUME RN TN o ZFEE
TR 1] JE AT B AH X E LB, 55 F Bray-
Curtis A1 o1 ¥ ¥ 47 3= 248 #5 43 # ( principal

coordinates analysis, PCoA)
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2.1 %ifg PMS 3tith 3k B iR L B F B9 520

XF 2 At 3 R R I A 5 SRR AT A, 45
SRR I A AT B2 b 3 /K 5 P AR R - 0 s
AL, KR DO F pH 3 3h v 4 ) R
26.3 ~28.3 C 4.36 ~5.93 mg/L .8.39 ~8.74;

AR A AR SR A A i B A/ I i 33 [l 43
Sk 40 ~45 .0.02 ~0. 16 mg/L.0.01 ~0.21 mg/
L, {0 PMS J& 1145 KR A & i1 0. 11 mg/L PR
HEZE 0.03 mg/L, FHiH 0.2 ¢/L PMS X} %f
IRFRIE KRR & R J AW EA —E B EA,
PG PMS 24 h #1172 h J5 (/KR A f# 48  pH L £
JE IR TC R E 2R

&1 PMS ZWRIEHEKFELEFRUES R

Tab.1 Physicochemical information of water before and after PMS spray

il A

bLEAE i . HhEE FANHS N/ WAHEREE
N Samol. Water Dissolved pH Salinit NO,-N/(mg/L)
o arples temperature/ C  oxygen/ ( mg/L) iy (mg/L) 2
CB3 26.9 4.36 8.39 42 0.11 0.02
bopittatl CB1 28.3 4.45 8.51 40 0.04 0.08
Control groups CAl 26.3 4.60 8.46 40 0.02 0.01
CA3 26.9 4.36 8.72 41 0.07 0.01
PB3 26.7 5.93 8.48 45 0.16 0.21
N
] PBI 28.1 4.52 8.70 44 0.11 0.11
Experimental
PAl 26.3 4.61 8.64 45 0.03 0.10
groups
PA3 26.7 5.93 8.74 44 0.06 0.13

2.2 PMS FHAEREMAKERAIEFAETDN
A

Xof MR AR K A v AT K 7 40 B AR AT AT
3T, 5 SR BT 2 X REA 68 A IR AR PN AT 5 R 4
AR &R 5.72 x 10° ~8.20 x 10° CFU/g
F11.30 x 10° ~ 2. 82 x 10* CFU/g, 9K & (5 b
1.69% ~4.06% , JRTH 4 L Ab T 8ARAK 5 KK
AR SR AN AN Al 1.70 x 10° ~5.50 x 10*
CFU/mL #1 2.50 x10° ~ 8. 40 x 10’ CFU/mL, 3K
B 4.55% ~41.18% H R fFreiTtmad, 5
X6 HECZEL A B, 0 260 b 0 % 0 I Al P T 355 7 4
A T 2 3 0 K e, PMS I 8 i (PB3 Vs
PB1) % MR JH R i P PT 855 77 4 T 09I 1 48 6 4l
f1.30 x 10° CFU/g (PB3) #1 2. 65 x 10° CFU/g
(PB3) Ffin ) 3. 13 x 10° CFU/g( PB1) F1 1. 98 x
10° CFU/g(PB1) , 9 5 He 20. 38% ( PB3) Ff
= 363.36% (PBI) , KA H A B0t 52 T
B, HR0 2H vt 3 A B2 5 VR 1) 39 i 2 TR A
Ktk

PMS 7 14 J5 32856 25 X 00F JH gt Jig 7K A A mp
LR A PN AR IR EE o Le S SRR T R
P, JH R AT 85 R A0 /0 T AL S ) B

http: //www. shhydxxb. com

3.13 x 10° CFU/g #1 1. 98 x 10° CFU/g &L &
4.30 x10° CFU/g f11.09 x 10° CFU/g, IR 5 Lt
H63.36% [&A% 2 25. 35% ; KA Hh AT 1% F2 41 1/
B 4 3 i 2. 70 x 10* CFU/mL F1 6. 00 x
10° CFU/m &2 8.50 x 10° CFU/mL #1 1. 20 x
10° CFU/mL, 3N & 5 b i 22. 22% P&k &=
14. 11% o %of B AT % W JHF g A R0 7K A4 o el 855 55
P ECR AR I /o F2 B PMS A I 2 B AR R {4
FK A P AT 85 55 20 TR B AT o L, R R R R
M EA—EMHEAERN.
2.3 SEENFHEESN

%} CB3/CB1/CA1/CA3, PB3/PB1/PA1/PA3
I 8 21 24 A KA i HEA T A DU R A3 BT R B
BRSSP 50 ECR 54 118 25,97 % AHALLEE
KT RIS 1 742 4> OTU, A[E]#E 5 1) OTU
B e 692 ~ 821 /N, 8 A OUT 2y 302 4>, 1
£ OTU ¥ 4351k 68 .74 56 95 52 40 42 FI176
ANCE L), & FE S R B 55 B KT 99. 26%
(99.26% ~99.43% ) (£ 3) , FRIIA UM 7 2
AT BE R, R 08 SCHEAE A W A 5 0 B
iR



24 FERIOC, 45 - I BRIR U PR X R IR B AR L K T AR A 25 M AL S0 B 455

F2 PMS REFTEKEMITERARR P ATIEFARRUERR

Tab.2 Culturable microorganism information in water and hepatopancreas before and after PMS spray
WA Shrimp JKAR Water
. N TR e PR e e A e A B e
o FES AR AR e MRREL o IRAAL
) . Total bacteria Total vibrio g Total bacteria Total vibrio o
No. Samples vibrio vibrio
number/ number/ vion// % number/ number/ Ltion/ %
(CFU/g) (CFU/g) proportion/ =7 (CFU/g) (CFusg) ~ Proporion
. CB3 5.72 x10° 1.87 x10* 3.27 3.23 x 10* 4.10 x10° 12.69
i HR ]
AR CB1 7.70 x 10° 1.30 x10* 1.69 5.50 x 10* 2.50 x10° 4.55
Control 5 . . 3
aroups CAl 8.20 x 10° 2.82x10 3.44 3.60 x 10 8.40 x10° 23.33
CA3 6.28 x10° 2.55 x 10* 4.06 1.70 x 10* 7.00 x 10° 41.18
PB3 1.30 x10° 2.65 x 10° 20.38 9.00 x 10* 5.00 x 10° 55.56
R4
ﬁtfﬁiﬂ PB1 3.13 x10° 1.98 x10° 63.36 2.70 x 10* 6.00 x 10° 22.22
Experimental 6 5 4 3
aroups PAl 1.30 x 10 6.25 x 10° 48.08 1.28 x 10 2.20 x10 17.19
o
PA3 4.30 x10° 1.09 x 10° 25.35 8.50 x 10° 1.20 x 10° 14.11
Venn Shannon F8%(43 515 3.65 ~3.82 #13.98 ~4.09,
PB1 . Simpson F§%4 0. 053 ~0. 081 F10. 037 ~0. 046,
- 0. X BT 9KV o 2 90 B o 8 A R Ace

CAl1 CB1

800 744 810 780 82l 499 718 719 766
600
400
209
CB3 CBl CAl CA3 PB3 PBl PAl PA3

B 1 3ERFREmIEREREME
OTU 7k F46 H % H Venn
Fig.1 Venn diagram of microorganisms

detected in water at OTU level

2.4 SHMHIEBRBAXESHT

MR R I as R, M7 o ZREE T, 1
HEEE B2 T B ACE $8%K . Chao $8 5T IEAL
FLEG {8 = R W REVR WD R R, TR R 2 A
P£H Shannon $8%4 . Simpson #8517 IEAl , #EH
ZAEME S Shannon $5 44 5 1E A€, &5 Simpson $5
oA,

o ZAEERE BT I AR TR — PR R
TR0 A0 X B b K R b R S
BB Ace 35 8 43 B Ny 686. 23 ~ 773. 67 Fi
745.46 ~ 983. 78, Chao 5 % 4y % & 678. 58 ~
748.97 1 736. 93 ~ 860. 06, F KRt V& ZAEIE

il Chao # (K B i THE (P <0.05) , ik
B 2H KA TP RIS 5 Ace 1 Chao S8
WAL YW AIR TR PMS 56 2H A%k A
LSRR R Simpson F8EUTE .35 22 5+

T Bray Curtis 35 7E OTU /K3 b X A% 5 ]
(22 S AT T LI 3B (PCoA ) o 25 2R 3R 1], PCL
Bhr AT AE BN 57. 149% , PC2 Bl i T AE B2 N
13.38% o i85 it 3 A1 X HE Qe % . PCL /K- ]
I3 P ST I R IR TE LR B, R TR
115 PMS fij 5 3 PB3 10 PB1 41 [a] A K %) Be it
J CB3 H1 CBL 4 [A]RE i B AHBE A , 1 BUAEAR S
T ZH AN BRZH A X 5 Z HA e 25 (PBL 5
PAL.CBI 5 CAL,) {Hi&il PMS 3 K5, i 4
FERARBERGT (PAL 5 PA3) , Xof BEZH A it A R4
E(CAl1 5 CA3),
2.5 HEESEMEESW

@ % Miseq PE300/NovaSeq PE250 ¥4 ff
PRA T HN AT IH B B K oK A A A AE A ]
3SR F AT R RN GE T 0 A, IS AT 3L
Bl dL RS 34 [TH1 542 1A .

TEIKF EARXS FRERT 0. 1% B[],
R ] ( Actinobacteriota ) . 8L T & [
( Bacteroidota) ¥ % | ] ( Cyanobacteria ) 1745 /£ B
["J( Proteobacteria) A7 8 ZH PN WA TE 17T, 03
53500 20. 78% ~40.02% (18.56% ~32.93% .
17.08% ~31.38% 11 12. 12% ~ 16. 54% . X %
ik W PMS i J5 ( PBI/PAL), Jlt % Wi I']
( Actinobacteriota ) #1 ( Bdellovibrionota ) #H X 3= &

http: //www. shhydxxb. com
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BETE (P <0.05) , AT ] (Bacteroidota) A1 84k, X RR41H,CB1 Fl CA1 ZH WSS 7E 17K

Xt E AR (P <0.05) , HoAB TR0 254

AR E R ARA BFE IR (P >0.05)

K3 o SHEEHST

Tab.3 « diversity indexes

s e Shannon $5%k Simpson FE Ace F5EL Chao #5%% B
No. Samples Shannon index Simpson index Ace index Chao index Coverage/ %

, CB3 3.98 £0.09" 0.046 +0.008"  745.46 £86.83> 736.93 +29.76"  99.40 +0.03"
Zﬁiﬁt CB1 4.06 £0.06™ 0.040 £0.006*  923.89 £49.61° 819.42 +45.03>  99.32 +0.03"
eroups CAl 4.09 +£0.02* 0.037 £0.002°  847.43 +96. 13" 768.88 +37.82"  99.36 £0.03*

CA3 3.99 +0.05" 0.040 £0.003*  983.78 +43.74* 860.06 +47.56*  99.26 +0.05°
- PB3 3.71 £0.04" 0.064 £0.003*  736.24 £77.76" 678.58 £45.06*  99.43 £0.02*
Ex})i;imenlal PBI 3.65 +0.13" 0.081 £0.002"  686.23 +34.68% 700.44 £49.08"  99.41 +0.04™
eroups PAl 3.82 +0.05° 0.053 £0.004" 773.67 +110.16* 721.01 £62.22°  99.39 +0.06™
PA3 3.65 0. 14" 0.077 £0.020°  729.19 +3.66*  748.97 +13.09*  99.36 +0.01"

T SWIERST AR A NS TR 2R B (P <0.05) .

Notes: In the same column,values with small letter superscripts mean significant difference (P <0.05).

PCOA on OTU level

0. 25
® cB3
CBL
0. 20
¢ cal
cA3
0.15 i
W PBL
0.10 ®PAlL
APA3
2 0.05 ¢ !
« 5 x %
2 Q fremmemmmemee g E—-----------------‘g -------------------
5] v s A
2% '
-0.05
e
-0.10
°
-0.15
~0.20 :

—0.30 —0.25 -0.20 —0.15 -0.10 -0.05

0

0.05 0.10 0.15 0.20 0.25 0.30

PCI (57. 14%)

B2 OTU KF _EgHmIE PCoA 5347

Fig.2 Principal component analysis at OTU level

TEJE 7K b, 8 A HE44 B AL R T i
Bk B J® ( Synechococcus ) | Jif K& [ it & B}
B o4 /R M &
( Balneolaceae ) Saprospiraceae ,PeM15, 845 2H Ik
45 PMS HijJ5 (PBL/PATL) |, Jif B[R A R B} PeM15 |
DS001 (O I N
Rhodobacteraceae A%} 3% B & T 5 (P <0.05) ;
B R F B | Saprospiraceae | Stappiaceae FH %] 3
JE R EFEMR(P <0.05) , X HRZH /K, CBL Al

(' Nitriliruptoraceae ) |

Llumatobacteraceae \

http: //www. shhydxxb. com

CA1 2 i B b4 7 # AL . Llumatobacteraceae A % 3
I FH &G (P <0. 05) , Saprospiraceae , PeM15 |
Synechocystis X} £ B & THE (P <0.05)

XF TR PMS i jG 3 RIS, 45 Rk
B AR 1KSF b % BREH PP R TR ] 3 1T A AR
SoF 2 BB W T 5, Deinococcota £ Bdellovibrionota
AR AR X =F B2 2 e AR 1 30 20 Yk I PMS ),
Patescibacteria I Bdellovibrionota A %} 3= B i& ¥
This , AT B T TAR XS = B B AR 72 ) K7
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b, Xt B 4 Saprospiraceae, PeMl15, Saprospiraceae [JFHXT = B i 25 AR, 5 2k B 1
Synechocystis , Rhodobacteraceae [ 41 %f 2 & il Bl .HIMB11 , #%5 % )& .Synechocystis \WWE3 [1 #H %}
ThEs, i BB A% AR Llumatobacteracea AR = FEEBETE

FE 2 BEAG o5 A b B oAl R R A

1O/ pums memm e === === === mew == Eictinobacteriota
M Bacteroidota
™ M Cyanobacteria
Q [ Proteobacteria
,g 0.8 M Patescibacteria
g Deinococcota
3 M Bdellovibrionota
2z M Others
ﬂﬂ-g 0.6
?é‘ g
B 0.4
¥
+
g
g 0.2
a
0
CB3 CB1 CAl CA3 PB3 PB1 PAl PA3
& Sample
(a) I'77K°F Phylum level
1.0
W Synechococcus_cC9902
Wnorank_f __Nitriliruptoraceae
o) Wnorank_f Balneolaceae
Q Wnorank f __ Saprospiraceae
_g 0.8 Wnorank_f _norank_o_PeM15
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Fig.3 Histogram of bacterial species relative abundance at phylum (a) and genus (b) level
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Tab.4 Effect of PMS on bacterial relative abundance at phylum and genus levels of pond water

SUH Tems X HE4 Control groups/% RI&2H Experimental groups/%
CB3 CBI CAl CA3 PB3 PB1 PAIl PA3
W] Actinobacteriota 40.02° 32.78" 29.19" 30.46" 27.84" 20.78° 31.65" 25.11%
$UFFEE T Bacteroidota 18.56" 29.23* 30.05" 19.98" 32.30° 32.93* 25.94" 23.18"
W% Cyanobacteria 21.61% 17.08" 20.34% 30.82* 22.19*° 26.60° 20.79* 31.38*
i1 AL 1] Proteobacteria 12.12° 14.36" 14.07° 13.68* 13.57* 15.48" 16.54* 15.40°
Phylum Patescibacteria 1.86° 1.66° 1.88* 1.73*  0.41> 0.48" 0.91° 1.00°
Deinococcota 101" 1.29°  0.96™ 0.43> 1.07* 1.30° 1.49% 1.47°
Bdellovibrionota 1.65*  0.75> 0.90> 0.75> 0.38% 0.20" 0.47* 0.42°
HAlh Others 3.17  2.84 2.62 216 2.25 2.14  2.22  2.05
BERFE Synechococcus 10.90*  8.71°  9.62° 12.41* 17.44* 23.33* 18.00" 25.16"
i S B R Nitriliruptoraceae 18.09* 13.66™ 8.03°  9.39* 7.21® 6.60" 9.15° 8.81%®
LA /R TR Balneolaceae 5.12° 9.45*  7.84® 3.27° 15.59* 16.26° 9.62" 9.36"
JEIE R} Saprospiraceae 5.84¢ 9.73 13.19° 11.42" 8.29° 7.09% 6.26" 6.47%
PeMI15 7.02% 6.47°  9.27*  9.12* 6.31" 4.57° 8.02° 5.33"
DS001 3.20" 2.15%  2.52%  3.35°  7.57°  4.43" 6.39*° 4.98"
Llumatobacteraceae 5.71*  5.12%  3.83™ 2.75¢ 3.08%  2.56>  4.02* 2.80"
HIMBI 1 3.54%  4.39° 4,16  1.89%  1.51" 1.97" 2.63* 2.74°
I 2344 Chloroplast 2.52%  1.62%  2.48%  4.46°  3.64" 2.00° 1.68" 3.80°
Genus W 3EJE Cyanobium 4.95%  4.66° 4.57°  6.29°  0.29® 0.39> 0.47" 0.56°
WOFF R} Microbacteriaceae 3.72¢ 2.88% 2,74 3.09°  2.46° 1.64> 2.55* 1.97®
GEHEBE Synechocystis 2,73 1.79"  3.48>  7.49*  0.79® 0.85" 0.62" 1.76°
LT 40 # FF Rhodobacteraceae 1.ot® 1.35" 1.51* 1.86* 2.8 3.19® 3.94* 2.78°
Marivita 1.48a 2.26° 2.45°  2.95°  1.54* 1.71* 1.84* 1.71°
Roseovarius 1.59¢ 1.85° 1.85°  1.64*  1.09° 1.24° 1.58* 1.54°
Stappiaceae 0.62" 0.44* 0.40¢  0.87° .68 2.18° 1.52> 2.07®
WWE3 1.82°  1.62° 1.76*  1.58*  0.32> 0.31> 0.60" 0.74°
HAl Others 13.46 11.24 12.48 9.77 10.42 5.61 12.82  9.79
T IR A B 2H I TR TR 8 A /NS F B R R 25 7 3 (P <0.05)

Notes: In the same row,values with small letter superscripts mean significant difference( P <0.05).
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Effects of potassium monopersulfate on water environment index and
microbial community structure of Litopenaeus vannamei in pond culture
system

CAI Xinxin'?, YU Yongxiang®, WANG Yingeng’, ZHANG Zheng’, LIAO Meijie’, LI Bin’, LIU Xiao®,
ZHU Hongyang”, RONG Xiaojun’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory for Marine

Fisheries Science and Food Production Processes, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,

Qingdao 266071, Shandong ,China)

Abstract: The effects of potassium monopersulfate ( PMS) on water environment index and bacterial
community were analyzed by water quality physical and chemical factors monitor, culturable bacteria detection
in shrimp hepatopancreas and water, and bacterial community analysis. The results showed that; compared
with the control, the application of 0.2 g/L. PMS could also improve the low content of ammonia nitrogen
(NH,-N) in shrimp culture water. There was no significant difference in water temperature, dissolved
oxygen, pH, salinity and nitrite (NO,-N) after spraying PMS for 24 h and 72 h. The number of culturable
bacteria and Vibrio spp. in hepatopancreas decreased from 3. 13 x 10° CFU/g and 1. 98 x 10° CFU/g to
4.30 x10° CFU/g and 1.09 x 10° CFU/g respectively, and the proportion of Vibrio spp. decreased from
63.36% to 25.35% . The number of culturable bacteria and Vibrio spp. in water decreased from 2.70 x 10*
CFU/mL and 6.00 x 10° CFU/mL to 8. 50 x 10’ CFU/mL and 1. 20 x 10° CFU/mL respectively, and the
proportion of Vibrio spp. decreased from 22.22% to 14.11% . PMS could significantly reduce the number of
culturable bacterias and the proportion of Vibrios spp. in hepatopancreas and pond water. Bacterial community
analysis of the water showed that Actinobacteria, Bacteroidota, Cyanobacteria and Proteobacteria were the
main dominant phyla. The relative abundance of Nitriliruptoraceae, PeM15, DS001, Llumatobacteraceae,
Microbacteriaceae and Rhodobacteraceae was significantly increased after PMS sprayed (P <0.05) (PBl/
PA1), and the relative abundances of Barnulmaceae, Saprospiraceae and Stappiaceae were significantly
decreased (P <0.05). Compared with the variation trends of 3 days before and after PMS interference, the
difference of bacterial community structure between PMS free groups was gradually increased, and reflected
that the PMS has better stability in maintaining the bacterial structure of the aquaculture pond. The results
may provide data support for the prevention roles and scientific application of PMS in aquaculture.

Key words: Litopenaeus vannamei ; potassium monopersulfate ; water environment index ; culturable bacteria;

Vibrio ; bacterial community
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