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(1. WP E A =RR2AFFE BE B A= W58 B4R A AT BB e L G IR T e A FH S 055, M 510300,
2. RIS K™ S A A be, [ 201306)

 E. N T WIS ZERATE (Bacillus spp.) WAMERR, DL 40 MoK P BB VR N8 /R T, FEAGk /00T 14 kk
ZEHUAT I O H 2R MM KK, #7445 A SCS-158 ~ SCS-171) WM RCR . S5 & . 14 MEFRATE 1) 24 h B
TR 4 B RO K 9 IR B (A0 A e e s, 34 20.00%, Horfr, ZEHIFF B SCS-160, SCS-162., SCS-170 X5 R B
F) 4 ¥ 4 [CSCH 0 B (deromonas viridis)ER AT M B AE H o 14 Bk ZEHOUAF B, 7 10 Bk X 3 4 45 2R B
(Staphylococcus albicans)18QW206 A I HI % 5 . LA B4 18 (S. albicans) 18QW206 N8/~ 1H, 5 24 h B3¢
HIA AR H, ZEHFT B9 24 h B5 3509 F W5 W% 48 h 8535 A TR A B SO A BT R %, Hirh, Z784T
B SCS-162 | 1 TR B8R T W fe WA 4k, $VERT P8 B4 1% 28.55%, SEAFT I SCS-164 L35 14 el 4% T %
WERE /1N, A 5.35%; 48 h 5 FR AN TR SCR A, ZEAUAT B SCS-160 1B e ELAR T P I8 B e K (42.86% ), ZEALAT
B SCS-163 I P AR T FRIE R /1N (4.19% ) o TR ZEAUFT BRI T 7 P30 I Bl EL A PRI R

KRR ZAFT IR 16S tDNA; K0 B 2R G HI WG S50 br

FESHS: Q93-331 WHERFRRRD: A

SIFAE: PREGHE, X535, B UL, 5. FRAETIE 14 MREFIUFT 1A A9 00 2 0 S8R [0]. B AR )=,
2022, 13(6): 605-613. DOI: 10.15886/j.cnki.rdswxb.2022.06.010

Hh ] K F B R T 5 A, KR 7R
AR BUW HF BIBUL . YT R R B DT
IR, RS AE R A2 i, B
PoAE R RS U A AR R i AR R
TR, B2 T AR 506 7 K 7 SR Th Y
AR PR T SR, AR R B B, — 7
1fl 15 AR 25 5% B8, T REAR SR AE K = s T & 4L
gip FE KRS, PR BB E R EAL
B, 4N 2013 4F, T 5 R VR S bR H ok i e
FR G VG AR o AN HR A g nae e, 255 | A
O Mt 2R MRS, [ K= shdit
BRI 3 A P S B 24 0 22 E T 24 4 T e
FUER 201, Gt P s DX 7K ™ & o i 4 ST (Vibrio
harveyi) X fif [z 16 e 122 % P8 RGN A8 i 2 2 3k %)

ks HEA: 2021 -05-03
EL£WmAB:

100%; | 7R EZK P=FRAEHLIX Y 1 143 BEAERLHD
W (Aeromonas spp.) X 2 N VU K 14 i 24 28 (5 18
97.81%", R T K= FRFEAMERR &, FHRITER
g T MR, H T E Z RN
WFE RS B L Pl | MERE IR S ik
SR 2 AR T R | A, P A
MRS 25 (Bacillus spp.) 2 5 -
FoKFE IR A —Fh 25 AR T, HJCT5 e | BUA PR,
S FAE A Bl A= W R0 A SR B K AR R R 27
FFEA, 0T AT SRR AR A AR A U5 R L T P
LA A9, Ak, i8] DLkt K A b &
A% A= Wy R0 A TR BRE V0 4 R A S o A A
RS AR AR I — i B ) ZE AT B AT LA
FRFATHHYIN K | RSP TRRE S 2,

&M@ HER: 2022 — 04 — 25
F K PRl 2R 5T B P S G 5 PRI e I ZE AR B 45 9% L 10 (2022GHO03) ; [E K A SR B2 3E 400 H

(31902415); [ 72 W 8 1A 7 B8 5 3 A 245 By 755 14 1 % 2300 H (CARS-48); |7 R A AR B2 & 4 1 A

(2019A1515011833)
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ZEA AT R 0 T LAYk 4% g K R ME B (deromonas
hydrophila) % 48R40, 051 RIS 5K (Vibrio
parahaemolyticus) B A A& P2 =24, ) i 48 51 (V.
harveyi) . V&5 ¥R E (Vibrio alginolyticus) . #% ¥ i1
18 S ¥ 1 (Pseudomonas plecoglossicida) . il k=
3K B (Vibrio splendidus) 1 g 7K <, 5. il 1 (4.
hydrophila) &84 R AFPFEHT/E P 27, XHE RS
AN (Aeromonas sobria) A7 W i RSN HE
71, ¥R R ZAEAE G (Edwardsiella tarda) 14 15
6, %] % BR & (Staphylococcus aureus )75 ) il 1
FHES =20 ZEARAT B A A R ASCR ok | AR Y
AR . S G A A =3,

EH TG R SR 14 PRI
FFTR, FF LA 40 #ROK 05 I B 8 7R TR, BIFE 14 £k
SEAOAT O L B RIVE T, R, o e [l 35 57
sf 1) %) ZF FELFTF TR V5 VRN 2 RN I I A ROCR, B
TR 2 AT TR TE B 6 7K™ Sl v i oy FH it
W

1 MR5EEE

1.1 FERF LB EARFER(1L): 1 000 mL

alivgoK, B F R 10 g, BERERIEOR 5 g, NaCl 10 g,
TiEH 18 ¢, pHIH & 7.3 ~ 7.5, LB WAk ;75 5
(1L): 1000 mL ZiiFoK, S F R 10 g, BEREHREL
¥ 5 g,NaCl 10 g, pH7.3 ~ 7.5,

12 FRAFEMIBESLEE N HHTHEPKX
B9 3 UL B (Scylla paramamosai) 37258 R
KK, FEA-HIELE M 4 A RAEZKAE 500 mL,
ILAFH] 12 DAKEE . AR50 mL T 50 mL
TCHEIRAE, BhKI 15 ming H7 8 7K A0 B () 37 51 /KRR
28 R A AR K 10 £5 A% LU AR BE 2 107, 107,
107, 107, 107, 107° %5 6 B B ; HL 100 L 7 B¢
IKFES R AT 28 LB AT (R B EE AR 3 4>
SEAT); 28 °C B3R 48 h JE BUHSE MO EE; BEHL
F T TR S B 5, LB Al Zealifh 2
J5 LB WA 3% 35 358, 28 °C L 200 r-min”' 85 35 1
7, A0 3 P A FEEUAR) S 4R HOL [ 41 DNA, Fl
FH 16S rDNA i FH 519 (3% 1)#F47 PCR ¥4, Jf-iF
— I # A1 Blast(https://blast.ncbi.nlm.nih.gov/
Blast.cgi) /T4 22, [AIH A MEGA7 # -t E &
GEiF AR o X S5 8 S ZE AT R Y TR R R AT S 22

Z%& 1 16S rDNA 3|#1FE%1

FEH 514 A (5'-3") H i Bt /bp BARE/C
SF AGAGTTTGATCCTGGCTCAG
16S tDNA 1 485 55
1492R GGTTACCTTGTTACGACTT

1.3 FHRHE 24 h EREENVINERLRST 4
FORT B i £ ZE AT T LB FA R £ 151k, /)5
PRHCATERE T 2 mL LB AR 336+, 28 °C | 4%
PR (200 rmin™) 35535 24 h, $578 HHI45: L2
R Bk T 25 FhALTT 40 BRoK =9 SR R ARTE R
TR R (3% 2), K779 JE IR R T LB 1A Rl £ 3%
1k, X5 PRBCR T T 2 mL LB IR AR ES 55 3,
28 °C. ¥R (200 rrmin ) 555 24 h, IEJ5IE LB *F
Ml 12 em K AYIE - FEHUH 50 mL LB
PRRE FEIEADE 5 B 200 pL 3578 IR AG AR, BT
FH 10 pL ARSI E AL, BT 14 AL, BEFLIN
A 50 pL ZFAIFFIR, FEpRAE /R 3 A, IEE 28 C
BE3% 24 h, WSRO, JF-000 540 w1 P B AR

1.4 ZFEMFE 24 h EFRIERIRS 20
FFEE LIS H 25 8 1.3 it IR 55 09 2 AT T
> 2 min (8 000 r-min"), B 1E W . $5 7 B A

PRI 1 M B B AR /R RCR M B RE PR PR ST 2 mL
LB Wi A4 3 5L, 28 °C L #2 K (200 rmin ) 15 75
24 h; B 200 pL i & A5 78 B IR AR LB P-4l BT )5
FH 10 pL AR SLEIE AL, BT 14 AL, BEFLIN
A 50 pL ZEAEFF R VW, BARTE R 3 N EE,
1EH 28 °C K537 24 h, WAL AF O, 00 =40 B
Bl A TR R =1 B B SR /R TR A < 100%
1.5 FRFARE 24 hiEFLERS B hiEFLEE
RAVHNE SR A ZEAA B A5 PR
SefET 2 mL LB W AR5 FREEr, 28 °C . £ K (200
rrmin )35 FE 24 h Fl 48 h, T8 /8B il £ SEHL 1 B
A B AR RSO A TR PR TR 2 mL LB WA
i3, 28 °C . BEIK (200 r-min )55 3E 24 h; B
200 pL jF A FE /R IR AR LB -4, BT )5 B 10 uL
oS AR B AL AL, BAFH 14 1L, SFLINA 50 pL
AT, RIS R 3 A ES, IF5 28 C 3k
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T2 A0 BRKERRE
FFo HE R, S)E [ IR S0 28 S
1 V11QsS8
2 WAAESREE (V. harvey) V12YD22
VI12NA1
4 V11WS5
5 BN (V. alginolyticus) A3l
6 E36
7 VI12XW1
8 IR & (Vibrio) BIVGIE (V. vulnificus) V13713
9 V14Sz74
10 V14RP25
11 HESNEE (V. anguillarum) V14RP31
12 V14RP46
13 BV MAEIRE (V. parahaemolyticus) B28
14 FEGLINEE (V. cholerae) B32
15 B N (V. rotiferianus) V11QS14
16 B (G-) V12YD19
17 V11WS3
8 KICKF B & (Photobacterium) L NI E (P. damsela) VI3XCIR
19 C60
20 FrEE R AT # & (Citrobacter) ToH AT FTE (C. amalonaticus ) C7
21 %7 [C T & (Escherichia) KGR (E. coli) A42
22 FAEAL B & (Edwardsiella) RGEEAED (E. tarda) C5
23 BB Ul 7 ( Pseudoalteromonas) B2 P 1R ( Pseudoalteromonas spp.) Bll
24 WK AN (4. hydrophila) B30
25 18SQW121
N - -
zj R ( Acromonas) Y FTHMIR (A. viridis) 118 8(1;;1 28315
22 SN (Aderomonas spp.) 1:§X22
30 R B B & (Pseudomonas) A 1 (Pseudomonas spp.) QW198
31 N HE (Acinetobacter) AT (Acinetobacter spp.) BJ320
32 T IREEBKE (S. iniae) D30
z i HEBRTA & (Streptococcus) FAEERRE(S, agalactia) 1:;?
. % Bk & (Staphylococcus) Pk 18Qw206
36 FAME (GH) W BRI (Staphylococcus spp.) D16
37 AR (Bacillus ) JE/NSEFUAT B (B. pumilus) A40
38 WATH & (Microbacterium) THHF# (Microbacterium spp.) D10
39 S5 RAT 2 8 (Brachybacterium) JERATF I (Brachybacterium spp.) B60
40 SRR 8 (Heterobacilli) S5 (Heterobacilli spp.) 18QW202




608 oy

2022 4

24 h, WSRO, T f 4 TR R AR

1.6 Zitoth R SPSS 19.0 #AF XA 298
FF TR A 40 B R A7 B R 2 22 73 AT (One-way
ANOVA), X} [f]— ZE T 24 h B 24 h I
T TR A TR Bl AR AT student’s ¢ K5, Xt [A]—2F
FOFF B 24 h 2T R 48 h 4T A3 1 Bl AR
AT student’s ¢ K556, P<0.05 LA N E S 3.

2 HERE5HH

21 HBELYTEBI 4HKFBTE MNIFEHKIE
KBRS B 3] 14 BRZFAEAT A, £ 16S IDNA
Wy LA K Blast HoxF 43 #1 (& 1) % B, SCS-158,

SCS-163, SCS-165 F1 SCS-166 A Hi A< ZF f T 14
(Bacillus licheniformis); SCS-159 F1 SCS-164 J &
o ZEAIAT 1R (Bacillus altitudinis ) ; SCS-160., SCS-162
FI SCS-170 K #if B2 ZF #4 #F B (Bacillus subtilis);
SCS-167 Jy BEAE 28 ##F & (Bacillus cereus); SCS-
161, SCS-168, SCS-169 F1 SCS-171 2y Ho A 2% 41
FF o

22 14H%FWITE24h 2EROIMERR N
& 2 A[ %1, SCS-160 F1 SCS-162 X} 40 # 7K 7= 5 it
AT 9 90 BRT 2R 5 57 (20% ), H SCS-171 YA ER R
0. M 3 ATHI, SCS-160, SCS-162 Fl SCS-170 %
T8 7R A T A AR YR [C R BB B (4. viridis ) H8 AT 11

79 SCS-167
100 MT605417.1 Bacillus cereus strain HZLJC 2-7 168 ribosomal RNA gene partial sequence
28 MT611946.1 Bacillus cereus strain S8 16S ribosomal RNA gene partial sequence
{ SCS-161
99 100 AM419753.1 Bacillus sp. TDWCW?7 partial 16S rRNA gene strain TDWCW?7
i: SCS-168
SCS-171
100 52 L — SCS-169
100 DQ448747.1 Bacillus sp. CNJ815 PL04 16S ribosomal RNA gene partial sequence
SCS-164
2 00 SCS-159
97 MT627439.1 Bacillus altitudinis 16S ribosomal RNA gene partial sequence
MT538260.1 Bacillus subtilis strain HFBPOS 16S ribosomal RNA gene partial sequence
6 % SCS-170
30 SCS-162
1 SCS-160
43 MT125831.1 Bacillus subtilis subsp. subtilis strain SLA-262 16S ribosomal RNA gene partial sequence
75 MK726105.1 Bacilus subtilis strain al0 16S ribosomal RNA gene partial sequence
KRO018738.1:2-1461 Bacillus licheniformis strain LZLJ005 16S ribosomal RNA gene partial sequence
SCS-163
3 SCS-165
B SCS-166
20 SCS-158
27 MTO065812.1 Bacillus licheniformis strain QT-98 16S ribosomal RNA gene partial sequence
— MT459810.1 Bacillus paralicheniformis strain AJVR1 168 ribosomal RNA gene partial sequence
25\_|: MF319804.1 Bacillus licheniformis strain BAB-7036 16S ribosomal RNA gene partial sequence
73 MT184872.1 Bacillus licheniformis strain PZ-54 16S ribosomal RNA gene partial sequence
Bl 1 14 BREFE 16S rDNA JER R ek
25¢
a a
20} 2 =
b
S C
‘% 15+ —
il
=10r
C
5t
f H f f f f f f
NMINRINIRININ NN RN

SCS-158 SCS-159 SCS-160 SCS-161 SCS-162 SCS-163 SCS-164 SCS-165 SCS-166 SCS-167 SCS-168 SCS-169 SCS-170 SCS-171

RS S
B2 14 BREFAFT R A B 5
a.b.c.d. e, f. g BENET ZEER, ARG PR 225 B35 (P<0.05)
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il 2, SCS-161 A LAl 2 B 4 [C <5l 1|
(A. viridis) , FoAp ZFEF0FT TR 0D 6F Bl ik i 4 [
WITR (4. viridis) TCHN B ECR; SCS-164 X il iz (1)
WO (V. alginolyticus) (A32, E36) 3 45 11 i
YEF, 3004 B B4 43 i 4 (10.67+0.58 ) FIT(11.33+
2.08)mm, SCS-159. SCS-160 Fl SCS-162 A X %}
BN (V. alginolyticus )E36 A VI /E FH ,
PEl B A5 50 ) R (9.67+1.53) | (8.67+1.15 ) F(8.67+
1.15)mm, HA B A MRERCR ; SCS-160, SCS-161,
SCS-162 F1 SCS-170 #RF I H X148 23K B (Staphy-
lococcus spp.) . 1 (Heterobacilli spp.) FI AN 5
1 (Acinetobacter spp.) AN HI R, T SCS-167.,
SCS-168 1 SCS-169 1Y Xf 5 T B (Heterobacilli
spp. ) A IR ; 14 MRZEFAFTF B A 10 BT ]
IR A T HI R, Horp, SCS-160 1 SCS-162 (1)
0TRSO fe b, TR B AR iR # 23.33 mm, HiR
k1 SCS-170, IR FE 15420 21 mm,

23 FEMFE24h £ERS 24 h EHEROIE
WURELE MR H T S, A R AR R O

Bl 14 BREFAEFTF B AT 10 RN 38 24 B A 0]
SR, DRI FH P A Bk 1 A s TR, iR AT IR 2k
SEHy . HlEl 3 s, SCS-167. SCS-168., SCS-169.
SCS-171 ZFEFRAT B 4 AW AN L I MR AT T TR &%
A 5AERWAR L, 2R LRI RORA
B R B, 300 B B A BT 46 /N s SCS-160 A1 SCS-162
TR P ) 4 /0N TR R B R, AT R R AR 3 ol sk D
27.13 % Fl 28.55 %, SCS-159 F SCS-164 1) 45 /)N
Wi B A5/, SR P ELAR 43 s 7.44 % i 5.35 %,
AW IEW T, SCS-160 F1 SCS-162 [N
BRI, SCS-160, SCS-163 Fil SCS-166 2 #T
B 24 h W BERCR AT 24 h LIS W I B AL
REH T (P<0.05).

24 FRNHEAREEFAEEERINEZRLE
ot WK 4R, SCS-167, SCS-168., SCS-
169, SCS-171 ZFAEFFH 2 IRAERE SR 24 h Fl 48 h
J R A 2 3K T R B A B TR ARCR , SCS-160 Fi
SCS-162 ZF FIAT 18 4= B MR AE 15 57 24 h ISF, S TR 2L
A, M B A28 23.33 mm; 55 5% 48 h ),

30
. ) 024 h &%
25+t {”‘ Ji 024 h VS
£ 50l i
E 20 { .
el . . r|
m 15 h
=
= 10
5 L
SCS-158 SCS-159 SCS—IGO‘SCS—I()] SCS—IGZ.SCS—]()} SCS-164 SCS-165 SCS-166 SCS-167 SCS-168 SCS-169 SCS—]70.SCS—171‘
Ftkgn 5
B3 ZEATRE WIS LGB A A ER T A SRR
30,
. 024h
25t {* } F 48 h
§ 20+ { ﬂ
NG .
m 15
B
Eiof
=
5 | H
0 L L

SCS-158 SCS-159 SCS-160 SCS-161 SCS-162 SCS-163 SCS-164 SCS-165 SCS-166 SCS-167 SCS-168 SCS-169 SCS-170 SCS-171

PR

F 4 14 BRZFEFTTE 24 h J535H0 48 h K55%)5 094 B VRO 11 38 2 BRI B SR 4T e
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SCS- 160 1l 14 [l B AR %% 24 h B 45708 42.86 %, 1
SCS-162 PR B4t R BB 4% 0 16.33 mm,
55 24 h IR F& 30.00 %; SCS-163 ZEA0FT 1 A4 B
BORTE 24 h Fl 48 h Z [ ARALIREE e/ )N, R 4.19 %o
SCS-158. SCS-160. SCS-161. SCS-162 il SCS-
170 ZFfOFFIE A 24 h F 48 h MR 25 7 i &
(P<0.05) .

3 it

31 FRAEXNKERERMIMEER i
FF TR A2 7K 7 55 v — g UL A S A i 351, T LA
O3 IR AR A A AR B 04 45 B R, P A e SR
AR Ay TS AECS LRI 5 7 R 2 TR AT T X %o R
FRIE K IS5 R s B, B A ZE AT B AT DA K
NS RE NSO o o (A Q1 VNG 1 i
T i th XK SN (A. hydrophila) A 4541
VEFR B L8 SRR 2RO I . SRR FE R B4R
GRS S0 v ke B, BE 4G 2R FRLAT I (B. coagulans)
o VR AN B B (A, solutes) FIFE K S A M T (4.
hydrophila) F MHIVEH . B4 050 78 SR K A
ININBELS ZE /AT 1 (B. coagulans ) #4155 HFA N IR
PRBCR 2 N . AR L7 B (S, parama-
mosai) FEFH M TE KR P2 S8 T 14 ¥RZFAT
W, IEFIH 40 BRAK R AR T8 /R TA, X 14 B
ZEAUAT R A IR ROCR ST W D BT, BB 14 BRZF
FOLT TR X 7K 5 T A 00 7 2% e 5 R 20.00%, L,
ZEHIFF T SCS-160., SCS-162., SCS-170 X 5 J5 14
) 4 A PGSR TR (AL viridis) A B R o
H AT, 2R B 2K S B i b B TR
A I I 5

32 AEELZEBMENFAFENIIEYNRAR
AT IR AT L ARV 2 HAT T TE M T, 5 n
PRI A R L AN 2 L #EPiE A PUBREERe L,
{HZEFAT B E AT 10, 053 TR A Rl ) 2
1 23 R A AR A A T W T, s R VR A
PR Rt 2, 5 S0 DA R R ATR, 00 PR A0 o e
I, TR B T RN, XSt R T A A
o 24 h IR OR 287 T 48 h IR ACR . itk
G, ZEFURT B A AR VB o e b e AR B P R b
Py S5k D PR EL A — S A R Y, S e —
TEFERE AR T 2EAUFT I 24 h 4B VA0 B0 A5 R
BFT 48 ho ERJBAR G IS 45 R R W], 2R

FFEE ZYCHH-01 7£ A& B2 [R] A 27 h i, 4058 ik &
B G Mt =, REERTIE] 27 h 5, A e B
DY) P iE A 2 T R . XSRS AT T A 45
SRAHE o AHFEACHR 7ERIF TR 2 AT B I B 1
FHEE & B, MEEROR ST FE# LT, 76 24 h B i
%o F2 R PR AT BB AE T4 B 40 I A AN ) T 32 3
), X E i — R .

33 ARSI FHUTREFAINELRARE
AW LI, 5 24 h IR RN R SR A H, 2F
FOLFTF TR A9 24 h 55 35 A0 b1 R B 0 SO A BT R
R, AR TR) 45 ZE A F TR I I B SR AN R . ZE AT
T SCS-160 F1 SCS-162 |15 WM B T e B
i, ZEFRAT B SCS-159 B e/ o o iy A5 1
TERIF GO 2R AT B 0T AR J5 S0 A i i
PRAE R 2 B0, R B A PO o X T R
HHAER A S, I, 7T LI B B R
BT T — 20 3T o

B3Rk
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Isolation and identification of 14 Bacillus strains in aquaculture

ponds and analysis of their bacteriostatic effect on aquatic pathogens

CHEN Haoxiang'?, DENG Yigin', CHENG Changhong', MA Hongling', GUO Zhixun', FENG Juan'
(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, and Key Laboratory of South China Sea Fishery Resources
Development and Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou, Guangdong 510300, China;

2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Fourteen strains of Bacillus spp, named SCS-158 to SCS-171, were selected to determine their
bacteriostatic effect against 40 strains of aquatic pathogens (bacterial indicators) by the streak plate method.
The results show that the whole bacterial solutions of 14 Bacillus strains cultured for 24h had the highest
bacteriostatic rate, up to 20.00%, of which those of the strains SCS-160, SCS-162 and SCS-170 had an
inhibitory effect on all the strains of Aeromonas vickerii tested. Of the 14 Bacillus strains 10 strains had an
inhibitory effect on the bacterial indicator Staphylococcus albicans 18QW206. The 24 h cultured supernatant
and the 48 h cultured whole bacterial solution had a lower inhibitory effect on the bacterial indicator S. albicans
18QW206 as compared with the 24 h cultured whole bacterial solution. The inhibitory effect of the 24 h
cultured supernatant of the strain SCS-162 decreased most obviously, with the diameter of the inhibition zone
dropping by 28.55%, while the diameter of the inhibition zone of the strain SCS-164 dropped the least by
5.35%. In addition, the inhibition zone of the 48 h cultured whole bacterial solution of the strain SCS-160
decreased the most by 42.86%, while that of the strain SCS-163 dropped the least by 4.19%. These results

indicate that Bacillus spp. had bacteriostatic effect on the aquatic pathogens.
Keywords: Bacillus; 16S tDNA; aquatic pathogens; whole bacteria liquid; supernatant; bacteriostatic analysis
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