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BATTR K O R A (Micropterus salmoides) =4 . THAL . & K E B FER RN o BERIHR TR 4 (92.95+2.36) g kM
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TR LI AR S 0 e 3 n 2 0 2 R (IR AR AR (P<0.05) o T AL RIS R 7R, 4% AT A B 20 174 i 3 T g AN R 1 S
Y x5 AR, Horbt BT6 Hl MI6 X i 1 b P 58 B A 1 35 52 R A8CR (P<0.05) o S 2 LB 45 SRR W, 2% B A LA 19 1f
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it 25 M IR A AL TE RS

TH AL iy SR B 22 A= BRI BE, 72
R R AR R bR E HERIER], PR
BUA il R FN TR FE A 25 0 SE B, Ak, 2N iE N
MIAE ML . B R, Fu . W HA &
1) i 1 TR TR RE X 2 I 2R G L TH AR R
FEE RS SR A A A 3R A
BATR, 2B BRI R IR A AR
PR By, R SR A A4 | I AR i e ) it
RS, P R i s kY AL g
fd 0 AR 2R K™ S Wy A K ABiG e 3, H
TEAE AL 30T R S A 1 %) 2R S 245 Wy 3% B 45 )
MR, MARZHFREY], 54 WG A
S rh kA EENER, BA IR
YA S 8 IR BT A O | e iR A
BLAE B 035 il P BRI P-4 S5 A Y, o At
R EE R PO I, AR —Fh
B ARDEHES IR FE K - S5 E— EAR Rz
W%

ZEHOHT I & N (Bacillus sp.)K F= 284 | Tl =
M MR . B R AR PRI P AR AT
WAEN # AR W TR FRiA %, HENMA &
YERI A2 2k m] . i, 78 L9y X (Liro-
penaeus vannamei)[7] BB U (Exopalaemon cari-
nicauda)®™ . ¥4 (Ctenopharyngodon idellus)® . %%
Z I 7 ' 3E . (Oreochromis mossambicus)' L K
R T S A S ) G A e e S ZE AL T 2 4R
WA TE—E RS BRI SRR R RS
e SR AL ) BcE B TS . (R H TR LAY
5% 22 4 h T Ak B 2F AR AT 18 (Bacillus subtilis) . Hb
A< ZE KT 1 (Bacillus licheniformis) e 45 27 T &
(Bacillus coagulans)<5 & W ZF 1 ¥ & = F, X T
T A 2B ZE 90T T 0 g 2B AR A SR 220 0 A I,
ARG ALL 8 B E 0 A v 4 0 2 1 T A
U ZFE FOAT T B 36 T 2R F0AT T (Bacillus  tropicus)
UL YL S il 55 r ) ZE 7 KT B8 (Metabacillus  idriensis)
RWFFERT G, BRIV B AR 7K 7= F2 56 5 1) 25 A%
Ho WIRRZFFURT TR 4 Ry DR 0 FRBE K AR 53 B A,
SRIEETE, PIRRR Y R A h B bk, B
AL AR PR T, B TR #8809 25 A= VR FH 52 il

FURT G AR PRIEA BT FE LUK 1 SR 6 SE R X 42,
A 2 i) AR o RTINS [+ 6 2 P Ay 2 FRLRT Bl AL A%
G BIF 5 BT ) 28 FR AT B8 ok R X R SR e A
Ko A R R B AR, i R R
RATE D R T TR B A A T B R IS K
o R, ABIFTEA ok 101 R 25 A s D B IR &
ONEESY 2B Vs DB AN T E S22 a2 i

1 HRET%

1.1 KIS E R

S BT FH R R SR PR R ZE AT TR, RIS 2R 4
FETE ML YL 52 BT R ZEAAF B, 289 o IR A A
F AR o B A0 R A AR AR A B O e . PR AF IO B
Fofr (PR 6 T v ] A= 0 R R e A 3 2 B 25 3
AP G, PR5E SRS 730 CGMCC No.21730.,
No.25498).
12 EHREUREST

SR TR i 0 55 3 %ot AT ZE AT B RN A% G
HIF5E BT R 25 FT 1 10 2 0 22 vk BEA TR L R
30 BRI R, BN 3 2, ALAEXS R4 A
PR AL B, X R 2H 0 8 i 332 5 0.1 mL JGRR A= B
EhoK, TR AR FRA kA S TESE 0.1 mL ., WREE N
10° CFU/mL YR B A4 BEER /K B, TESHE i
8 T ENIE KIS RS, RIBOEF 1R HEE
(WL 1.4), 8K ISR EH IR EDRL, E LRI
— JEC SR EL R FIBE TR . 25 R E BT A
PUARAE BTG Ik, K& BB EICT- IS, R
HF SR AT B AN A% i BIF 53 T ) 25 00T B %o K 11 2
i ) B M
1.3 SLIgfAnEl&

S T SERIRDR R K 10 SR 4 5B L RDR,
W F A R Eh BB AR A A A1 BR A w), LRk A
BB TR LR 1,

W AR B kR AT e FP 8] LB R B SR 3L,
F 30 °C 100 r/min EIRFEF H LR 36 h (LA
b TR AN, SRS TR BOE S T R PR
B4 AR TR 80 =10° CFU/mL), g 1 52 561
B, B iR R IR RA AR, BUG SR BN
BOW— 2 R B 5 3%, 10000 r/min, 30 min
B e, s VW, PO R AR R JC T A



54 A A PR AR £ A 2F AR RO R R AR L TR L SR B TE R 4 5 T 481

x1 ERABARREFRKE% TR
Tab.1 Composition and nutrient levels
of basic diet (% dry diet)
%

E 77K F nutrient level

JEBL4H 1Y, ingredient proportion

ffi A} fish meal 34.58 | #lEEH B crude protein 49.0
T soybean meal 22.87 | #AENI crude lipid 6.0
RHY krill meal 8.73 | MLZF4E crude fiber 5.0
T ¥ wheat flour 26.30 | HLJK4) crude ash 16.0
fail fish oil 1.03 | 5 calcium 1.0
il soybean oil 1.03 | &i#% total phosphorus 1.0

Wefsih phospholipid oil  2.11
B Y)ItZE mineral elements  2.80
Y2 C vitamin C 0.05
AALJEGH choline chloride  0.50

L-#i %R L-lysine 2.5

BER K B R R SRR UK R AR 1 TR
WS ARS8 0.1, 10 mL)FH I A= BEER K i
BeE— BB, B35 HNTE 1 kg © 8 %
A2 T [ BT VR R (L) RV R} S 2 () EL A 1+ 20,
PRAE B ) J5 ek R R S W, I T e S st ) Y
M), A 80 A), R RDEHBOR AILET
JEBRY, i B I /N 59 0 R 0 ks Y, S i
BRI IRl 10° F1 10° CFU/g 14 4 Fh 52 5617
B, LIS PG AR 10* CFU/g (710 H BT4)Hl
10° CFU/g (BT6) . f& Y BF 55 BT @l 2F 401 kT 3
10* CFU/g (MI4)#1 10° CFU/g (MI6), i % 18 40
(Control) Al Ash Ul 7% Jin 45 (ARG 1 AR BLER /K .
WA S RET 55 CHET R ET 4 CRm.
Sy b7 1T G AR R TR AR B TR M, SEER AR 3 d
il 1,
1.4 {RAIMESLIG

S FH A6 F 1L AR 2 R SO B T R
FRA R, E 5 Z R AT o R aiE,
[ 5 MR 1 PRt SRt AR L . S0 T = NI IR K IR
ARG AT YIFRIE, YU 24 h, Pk 300 2 {8
Tl . RN s B K E, IR
T ECE] 15 KA (EAE 0.95 m, R 1 m W2
BHER) . SC80 4% IR R Z iR R Rl 3438 5
AAbERAE, R4 3 ANEKE, BAEE 20 B, @
WA R E 4(92.9542.36) g R B HE M vk (1
F 8:00; T4 5:00), T EHEME, AR SR
B Z2 R, AT e PRI RS I R B K 1

Rt fr o e, (R MRS oS 57 RN E5 A AR A T AT
TR SRR K IR 26 "C A2 47, pH 7.0~8.0, fE3F
IKFERRITR, B ERKAEKJEH 5 =3.2 L/min,
PREFVA i AR =8 mg/L, 2 A& 1 <0.03 mg/L.
B JEHEAT 1~2 TS HEAOT A THK, RRRAfK
WM 1A~1/3, FRFEJEh 60 d, SR & b FRAL 1Y
KB AFET O
15 HRFEESERMNE
151 #HmRE FHALEAREFE 24 h, %
KM RO BeT e H, AT &HFHR
(1 : 10000)fkF )5, ZRBFITHREHSGIMHEEH,
e o E KRB HR A o SRJG TR KA Rl HL T H
10 B, F75% g ik, F 1 mL Jo ot
AT WER L, AR KB 1.5 mL B0
i, 4 Cid, SRIG7E4 C. 4 000 r/min F .0
10 min, U4 FIF LTS, 57%€ )5 T-80 CIRAE,
FH T 078 6 928 Tl 3 PR ST i) A, TG R BRAE
BB, BIER MG AR DT ZH 2, T A B
HOKIEV S, MRBUTREENBIEAZ, AL
w4 B K, SR AR o, AR
fE 4 "C. 2500 r/min F &5.0> 10 min, B EIEWHA
AW, 4r%e)a 3 T80 CHAF, T i
G P58 T RN T AL S PR A . 55 TR AN KR BEATL
6 Jefn, M R niE, IO A
oK e R W TR L E T, 80 CTIRAE,
T A R .
152 HKigtRilE AR RITE AR
[
14 H % (weight gain rate, WGR )=
100% x (W, — W)/ W,
8 HE K (specific growth rate, SGR)=
100% x (In W — InW,)/t
Tk 24 (feed coefficient ratio, FCR)=1,/(W; — W)
Ab, W NEZORIKE (g); Wy MR (g); ¢
RSB RH(d); 1 MR T E (),
153 #MHXEEEERNE K80 CLRAFMIM
B N 5 R B Tk B R )R, R
A 5t A ) TR 5 T A 7 B ) X R i A
KGIE AR AR HEATIN A o Horh, LT e e i I o Iy
e MRIEWERR B (acid phosphatase, ACP)FIH#
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P2 i (alkaline phosphatase, AKP)i& 444K F kiR
I E N, W H G (lysozyme, LZM)E MR
FH Ee b sz U, 8 48 Ak % A i (superoxide dis-
mutase, SOD )T I # 12204 4 T ik Il e 12
i 3 G 2 it ) 2 i TR ALY o P Y Ak I S
o BEREGE M E SR I DNS 38 B &
BTG P 2 SR P Folin-Bisk 13k, a4 i &
P12 R 2 1 e i kU S
154 MFEREEHNE 7KFH 16S rDNA 75X} 1718
W REZREE AL AT e B, M &
(E.ZN.A. Soil DNA Kit, Omega, 3 [ )2 B iE
AR AL N 4 DNA, SR 5 o 51 %) 338F
(5'-ACTCCTACGGGAGGCAGCAG-3") #1 806R
(5'-GGACTACHVGGGTWTCTAAT-3")%} 16S rRNA
FEHM V3-V4 X479 18, FETF Tllumina Miseq
PE300 il 7~ &5 24 7 /55 38 5 D0 5 (v S8 5 A4
BE 2RO BRA R ZE i) o IR 58 W St iR
FIHEATAL I, A HRIF 2RISR, XI5 H] UPARSE
version 7.1 AW T A JF 51 97%ARBIE #E1 T 2R
%c, 4?%”*%1@%*$E(Operatlonal taxonomic unit,
OTU) J¢ B~ OTU WY FEAEHL; 1 RDP Classifier
DL OTU 5 GreenGenes %04k [ (http://
greengenes.secondgenome.com)#E 47 L XF, H X}

HE N 0.7, 58 OTU MR TERE
1.6 HBEHITHH

AR AR SR S s 7> B>k I SPSS 26.0 %k
PFEAT, R Excel 2010 2218, Ji mh RSt 4>
B AE 3635 AW = °F /5 (www.majorbio.com) | 47,
AR OTUs M 24 5 s 4
(Chaol) . 7 4% #8 %X (Shannon) } ¥ & 7 18 %
(Simpson), FfF|H R i 5 (version 3.3.1)T. H.2 il
OTU 21 i JBLET (Venn) 14 it 2 1 (s 7P AEAR
. heatmap Kl XWFh2E S I AIEE . XHAHSE
BT B R &R 5 2250 BT (one-way  ANOVA), 45
RUFEHEEbr 2 (x+SD)E R, R
Duncan’s £ 8 MWL AT 41 (0] 2% 55 o 3 R A 3,
2K R 0.05,

2 HZRE5HMH

21 FMEFAFEXNAORH 4K

25 R A PRAT 5 X6 B2 22 TR R 11 B ) 2R {4
WY AR R A ORI T B P25 R(P>0.05),
HILBORE, M T 45 TR AL PR F X e 4,
FR & BT6 Fl MI6 (# 2). X Tk R%, &5
b 320 H) AR T % IR (P<0.05), H. BT6 & AIK
T BT4, MI6 2 E (KT MI4 (P<0.05),

F2 BNBBAXOBHERKEERNEWL

Tab. 2 Changes of growth performance of Micropterus salmoides in different groups

41 Itk /g YR IR g WA A% HERE 2 K/ (%/d) EIEES
group initial weight final weight WGR SGR FCR
X8 control 92.9542.36 206.75+12.06 122.43+£12.97 1.33+0.09 1.37+0.03"*
BT4 92.95+2.36 214.44£12.67 130.71£13.63 1.39+0.09 1.29+0.02°
BT6 92.95+2.36 219.1449.86 135.76+10.61 1.43+0.07 1.18+0.05¢
MI4 92.95+2.36 213.17£15.48 129.33+£16.65 1.38+0.12 1.31+0.04"%
MIe6 92.95+2.36 216.03£11.62 132.42+12.50 1.41£0.09 1.22+0.03¢

TE: RISVER /NG 7 RER 7R X IR 5 T 2R fAT T (BT) Z 8] A
(MD)Z [ 1) f 25 1 22 53 (P<0.05).

5 (P<0.05), KE FHEF R % 184 515 G 955 BF 75 7 @ 26 T 14

Note: Different lowercase letters in the same column indicate significant difference between control and Bacillus tropicus (BT) groups
(P<0.05), and different uppercase indicate significant difference between control and Metabacillus idriensis (MI) groups(P<0.05).

22 WMFRAEIKOZH5EL NN
550 BEAH b, R T B 7 Ak T E 4% B AL
P PR3 TSR R AR S (1 1) Hor, SR
FifE 5 M7 BT6 B3 T4 HE J BT4, £ MI6 3%
TR 1a, P<0.05); £ F G HMHEAEAS 7] T AL BRZH
L%t 2 R A ARG, HEF A BT6>BT4>%f

B MI6>MI4>%f BE (8] 1b, P<0.05). kK H, BT6

5 MI6 XK 1 BT A ) BA AR =R

23 WMHFRFEXKOES %K NI
IM.7% ACP 3% 1 A BT6>BT4>%} 1B . MI6=MI4>

XTRE(E] 2a, P<0.05), MilmiE ACP HHFE44Z

6] G 5 5 2% 58 2a, P>0.05); IfiL%E AKP i%ELA
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o 091 a _a.= 2500 b
2 osf 773 8D b s B 7n=3; TSD .
2 g 07F aa AB & 2 2000 . c 5
5§ o06f EZ oA
55057 2 g 1500¢
=504l # g
§ % g~‘3‘_ gz § 1000
’ e
R 02t % S 500
®oooat e
0 Control BT4  BT6 M4 M6 Control BT4 BT6 MI4 MI6
2851 group 285 group
Bl 1 £ R O R AT AL B 1 1 AR 1k

a. VEMIE; b AR /NG TR IR 5 BT AT E (BT) Z [0 23 22 5(P<0.05),
RGBT BELL-5 A5 YA BIE 5 J07 Rl 2 LR T (M) 22 (1] 9 38 35 1 25 57 (P<0.05).

Fig. 1

Changes of digestive enzyme activities of Micropterus salmoides in different groups

a. Amylase; b. Protease. Different lowercase letters indicate significant difference between control and Bacillus tropicus (BT) groups
(P<0.05), and different uppercase indicate significant difference between control and Metabacillus idriensis (MI) groups(P<0.05).
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B ?o ﬂ & ; 1 al. b c B B
ﬁg 0 L a L L #_—45 0 M L |=| L |_| O L [-]
&5  Conmtrol BT4 BT6 M4 M6 &5 Y Conrol BT4 BT6 M4 MI6

. 285 group ﬁ #15 group
é E 431(5)8 - c Ol n%iﬁ #=3; %:SD S &250rd D o #=3; &SD
E§ 3507 = B 200
2s ggg [a/A AB A b B
AN & o 150 a/A
gz 2200 52
Qﬁ *é 150 F x 2 100
& 100 ;& 5
RE SO laa ||b || c 3f

P 0 Conmol BT4 BT6 M4 MI6 g 5 O Conrol BT4  BT6 M4 MI6

2153 group £H5 group
2 %Llﬂfﬁjﬁmﬁﬁmﬁ% 5 38 G e i AR 4
a. MRVEBEERHEN; b. BRPEBEEREY; c. VAR d. BEAYELER(n=3). /NG FEE RN IRA 5 T = (BT)

Z[6)A 3 2 5¢(P<0.05), kg?ﬁﬁ%rﬁﬁﬁéﬂ‘i% e BT 52 I Bl 25 AT B (M) 2 8] ) S 2544 22 57 (P<0.05).
Fig. 2 Changes of serum and intestinal immune enzyme activities of Micropterus salmoides in different groups
a. Acid phosphatase; b. Alkaline phosphatase; c. Lysozyme; d. Superoxide dismutase. Different lowercase letters indicate
significant difference between control and Bacillus tropicus (BT) groups (P<0.05), and different uppercase
indicate significant difference between control and Metabacillus idriensis (MI) groups(P<0.05).

BT6>BT4>%f1H | MI6>MI4=Xf I (& 2b, P<0.05),
Wi AKP i M 7E 25 4 H) 7R G 1 35 25 55 (] 20,
P>0.05); X}F LZM {E (K 2¢), IMiEH LI BT6=
BT4>%f I . MI6>%} iR (P<0.05), i A BT6>
BT4>%} 8 . MI6>MI4>%} I8 (P<0.05); 1fii SOD %
PE(E 2d), MLE A4 B 3 25 5(P>0.05), 1%
EHLL BT6>BT4>X] i, MI6>MI4>%f i (P<0.05),

2R LN, % TR R X R I MR R ] 41 21 f 5 T RE
Pify v R EER, BRORE, BT6 5 MI6
PESE RO e

24 WWHFANEXNKOZRSFEREENZN

241 MEEE OTU HERSHUENTWK =
i P 4 SR e s B A A o — SR B 555 A
OTU. AE RN LM OTU BYLRIF M,
T Venn (18] 3). 4R LM, S4FEMLE OTU
B Sk L YA B 25 S (5 AR PR 16
A HE[F OTUs), F#5lE7E BT6. MI6 S5Xf R4z
[8](P<0.05), H:H7E OTU B |, BT6 (60)HH HAK
FXFHRZH(192), T MI6 (347)M] KK T BB 4H;

TERE OTU % |, BT6 (8)78 K KAL T-%1 B (34),
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T MI6 (196) 1) & 2 v F X HR 4

HRYE 4 U FRE T A OTU %, SR FH Chao $5%K.
Shannon 841 Simpson +& 50X il w8 1 2 FE 1
AT BT 3)o 5 ALFE SN T 78 35 B 34 7E 99.9%
DL b, PR Y RS, AT FE A R T R
ERB IR St K, & 2R AL
TEA 2 22 ) 24 YR .28 (P>0.05) U itk 5%}
JEAH L, Chao $EEL(R L5 B)TE BT6 B b KAkt
TE MI6 NI BH 5 T+ 55 (5 OTU 255 —3%), Shannon 5 4%
1E BT6 . MI6 YB3k, 1 Simpson $84(7E BT6 .,
MI6 ¥4 I BRI G e S (R AR, ZFEME R . DF
FAER LM, BT6 5 MI6 ¥zl it L AE vy =

BT6

E 347
Sg S 224
5] 119
= U
o 0 " 1
E BT4 BT6 M4 MI6
= #53 group
K3 #A4bHEZ] OTU Hoi i s UK
Fig. 3 Venn diagram indicating shared and
particular OTUs in different groups
x3 ETOTUMBRLEAMNEESHM
Tab. 3 Bacterial diversity of different
groups based on OTU data
Shannon Simpson
285 Chao 5% HAL Ei=g 3 B RE %
group Chao index Shannon Simpson coverage
index index

AR control 110.47+54.91  0.52+0.21
BT4  110.50+£75.58 0.40+0.26
BT6 42.31£25.12  1.00£0.27
MI4 70.46+31.66  0.36+0.25
MI6  164.06+81.91 0.86+0.45

0.72£0.19  99.93+0.00
0.84+0.22  99.92+0.00
0.41+0.19  99.97+0.00
0.82+0.26  99.96+0.01
0.59+0.22  99.92+0.00

AT —E B ESER AR, BT6 [
PREEE B, 1M MI6 IR KEE & TR F

242 FEEBARNTA w7 k3
A —3A 321 MERAIE . WE 4 PR, $E
K0 57 R & (Mycoplasma) . 2B 510 1 J& (Ple-
siomonas) . KT J& (Cetobacterium) ., S HMI
J& (Aderomonas) . £1LER & (Rhodococcus) . TotafT
i J& (Achromobacter) . #j % EK 1 J& (Staphylococcus)
EOLH R SO AR T B A A . o, X

BT4. MI6 LS HEA AR, S 3w s (A
X RE A9 79.21%, 91.30%F1 69.77%) 488 jd
HE(17.07%, 2.89%F1 2.27%) . fi5ikT 7 & (3.09%,
4.10%H1 23.92%); MI4 20 A0 35 B S 5 brd g
(75.05%) . AR E 8 (22.28%) LS B H &
(1.16%); BT6 HI R H1& ol 3 i 1 & (39.92%) L 4B HL
MU TR & (31.18%) . 5T B & (22.33%) TR LB 1
(6.33%) . F£ i F i 20 M (principle component
analysis, PCA) & I045-Ab B 21 b TF 245 40 41 i 25 57 AN
12 (P>0.05)(E AR S ) A, K AEX
FE R 50 B @ E S 4L P 22 heatmap K], 67~ H
SIAARBL(E 5), 4RI, BT6 Fl MI6 5 %] Hi 2l

m YJEER Mycoplasma norank _f_Caldzltmlzaceae

= SEHIIHIR Plesiomonas g ﬁ;ﬁéﬁ?ﬁ%ﬁ&?&g—um&
B T8 Cetobacterium — porank " norank o

W HHIRR Aeromonas  norank_c_ OLBI4

[ | ﬁﬂzgﬁ Rhodococcus m Eﬁ{_g‘ others (<0.1%)

u TAAHTHE B Achromobacter

1.0
0.8

0.6

FEXF=E B relative abundance

02

I

0 Control BT4 BT6 MI4 Mié6
2051 group
B4 KPR N IE o AR OB K )

Fig. 4 Composition of intestinal microbial community
in different groups (at genus level)
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e

Aeromonas
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Effects of two probiotics on growth, digestion, immunity, and intestinal
microbial communities of largemouth bass (Micropterus salmoides)
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Abstract: In this study, the probiotic effects of Bacillus tropicus and Metabacillus idriensis on the growth,
digestion, immunity, and intestinal microflora of largemouth bass (Micropterus salmoides) were investigated by
adding them separately at different concentrations to M. salmoides diets. The largemouth bass, with an initial body
weight of (92.95+2.36) g, were randomly divided into five groups with three replicates each. The fish were fed a
basal diet (labeled as the control group) or four experimental diets (supplemented in the basal diet with 10* and 10°
CFU/g B. tropicus (BT4 and BT6, respectively) or M. idriensis (MI4 and MI6, respectively)) for 60 days. The
results of growth performance showed that the final body weight, weight gain rate, and specific growth rate of
largemouth bass in all bacterial groups were higher than those in the control group, but the differences were not
significant (P>0.05). However, the feed conversion ratio was significantly lower in each bacterial group than in
the control, which also significantly decreased with the increase in supplemented concentration for each strain
(P<0.05). The digestion results showed that the activities of intestinal amylase and protease of each bacterial
group were all significantly higher than those of the control group (P<0.05), and BT6 and MI6 generally exhibited
optimum results for digestion improvement. The results of the immune response showed that all bacterial
treatments significantly increased the activities of acid phosphatase, alkaline phosphatase, and lysozyme (LZM) in
the sera of the largemouth bass, as well as the activities of intestinal LZM and superoxide dismutase (P<0.05). In
comparison, BT6 and MI6 both showed optimal immune enhancement results in general. The intestinal microbial
results from high-throughput sequencing showed that Mycoplasma, Plesiomonas, and Cetobacterium were the
dominant bacteria in the intestines of the largemouth bass. Compared with the control group, BT6 and MI6
exhibited distinct differences in the number of OTUs, diversity indices, and microflora structure. BT6 significantly
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reduced the abundance of the predominant Mycoplasma (P<0.05) as well as that of most of the inferior populations
to increase the homogeneity of microflora and thus increase microbial diversity. On the contrary, MI6 increased
bacterial richness, homogeneity, and diversity by promoting the growth of most of the rare populations. This
difference might reflect the different effects of distinct strains on the intestinal microflora. In general, the results of
this study confirmed the potential beneficial effects of both Bacillus tropicus and Metabacillus idriensis as dietary
probiotics in largemouth bass with an optimal dosage of 10° CFU/g each under the laboratory conditions in this
study, which could increase the growth, digestion, and immunity as well as the intestinal microbial diversity of the
fish. This study provides theoretical support for the development and application of probiotics for largemouth
bass.
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