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HEE

[ EEY ] #F % £ % H 8K (biofloc technology, BFT) x4 & & & %
BFENEKIRBEESMEMENHX R,

[ 7575 | 523 Fl BFT 45 %2 47 46 & & % (15.35£10.62) mg & 1 # 37 d,
1A F B E R 5000 B/m’,

[ 455 ] senss sk, 8T (65.08+13.55) % By g% (3 254+£678) B/m’
WAREE, U NMAEAEEBEFR 0102906 &%%, REET
H 4 N (0<A<0.1g, 02g<C<0.3g, 03g<D<0.4g, 0.4g<E).
SNEFWMEEMEREAUETREIT. KEFIT. PAFFIT. # &
WITAEEEITARSEHFI . EREEHRRERETRMNE FHATH
(3.17%~5.32%) A& (1.91%~3.26%)~ Reyranella sp. (1.90%~2.62%)
FHW; FHBFEIATEE (4.98%~9.20%). FLEE (0.21%~6.47%).
DEAFEE (2.16%~4.37%) A BHEE (0.29%~1.10%) & # A S K.
HP S EME R INFHREEES AR A & i P A EHE.
[Z50] FIABFTREE B e Fa R RERIT, FaWNEERLA
AKEXZI A AR B EBRRALRZ W, EZREL ST &
STHMEARTE, #AMPHE YN EKES, KERERERT BFT
RAFPAFRANREE T F&AFTE A KERG W40 4 W 886
X%, AAABFTREFTEF FaFaREELEE

KA EE B A, T, EWMEEARAR; AKEE; BEAMED

W A= W) 22 A $ R (biofloc technology, BFT) & — i & Ji& iU 1Y 34
Bk R g K AR MR A PUBRL . AiTE . e . JRAESD
YRR s S RS A ™Y, BFT —J7 T o 8 5 ik & kL (C/N),
P S SR A0 DA B 1 SR A 2 TR A R A R S, AT SE X K AR
PRI S — i, WAEMIRRE S YRR A SR, AR
B 3l W B LA A0 1B SRR VR, AN, BFT A AR E P VM
(Oreochromis niloticus) ZHETERET, P& FEFEX B MK 27 . S PE N .
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oW, FHpta B R, XA
KRB A BRI AT Aad ik, ] BFT 53
SR R e — D EEE A FTE R R
far Ak 7 78 2 PG B £ 1 2 A SR A T 7Y
FERZ —, HATAD2EFH BFT #1748
I E S TANEE R o o AR W 2R AT
FIA, & 2 (GIFT O. niloticus) 4111 [ 1f
# (0.99+0.10) g] X 1A RFEE 1 BT KRR oK T
B!, Vieira 55U ff e Je B B Ak M0 4 fa fE BFT
G0 il FR G L O 800 R /m’[ R (1.00+
0.07) glo HAFENITEY, 140 gRHED
P ARt gt BT #4453 BFT h ik 535d, LW
A R g bt U H A KR Z 2 m Y, Ak,
BFT it 0] i & 2 = 6 (Mugil cephalus) %111 [(Ih
# (0.91+0.01) g)]"". 4 ffi (Carassius auratus)
[ LATE (0.80+0.25 mg)]'""' . RiGHAfY (Clarias gari-
epinus) " F 1B I A) A AR K EUR R AT R

5 2B, R A Y g 2 A 4 AT LA AR
&Iy £ T AT ) RRCEVRN B SR B T AR,
BFT o v DL 3 i A= TR A9 s A R g 308 500 TR 1Y)
T BRAT R & B AR AR B AE Y o B2, T
it BFT i § % e s ny s K22 WG &
1.00 g /2 4/ H 4f, A Ekasari 55 #| | BFT
FR RS DA mirtn [ 1G5 (20+4) mg], JfA M
AR —E i bE . AN, EF I E A
B SR R TP RN R R A A, T
TE R BE A5 X0 ™= A F B e, ERAE R XA
] A K R 1) A6 88 6 (Anguilla marmorata) 1B
WA, WA B E DA H &
(Acinetobacter) W) — YL B T RE SR TR FE 45 A 1
75 4% 08 i A < 3 RN — 3K, Zhang SE A K
L WAl 71 (Symphysodon haraldi) i i W %7 16
FF# (Bacillus sp.) FIFLERE (Lactococcus sp.) T
AR A RKEAEAN - N Z—. 7F BFT 3%
BRI E Y Rl ST RN Bfr
A K R 5 g 8 A ) 2 R R R 5 A A
Hit, AW BFT {8 5 & 2 Efafrfa,
ot E P e A AR KR 5 g E sk
IR EH&

O VRS RS WIRES
1.1 XREITEFREERE
ARSI TR T LRI R S IR SR A 2

Gt AV, HE YRR A H B R Z i
KRR RRAF, WIHIARE (15.35+10.62) mg,
4K (10.91£0.62) mm, fFEaKFFEMHH 3 AL
R 1000 L (Y BIAEAR B B LF 4EFRFEET, F3 0
10 Gl G2 FI G3, ST IART, TR 60 L
A% AR IR AR A, JLARE S g
I [E &9 (total suspend solid, TSS) 1 700 mg/L .
VA (total nitrogen, TN) 234 mg/L . K2 A (total
ammonia nitrogen, TAN) 0.01 mg/L. . fi§ & %
(nitrite-N, NO, -N) 0.02 mg/L, fi§Z& % (nitrate-
N, NO;-N) 87.56 mg/L. 1 ff ¥ it 3% % £ H
5000 B/m’, HiEWIEAWIRS, 4R A
(DO) >5 mg/L, /K 25~28 °C, MGkl N4
50 H ki 5 i A A s O A DR (3R R AR
g7, HEM=30%, HIENI=3%, MHA4E<8%,
HK Ay <16%, $5<4%), SLHILiEtT37d, W
AN AT AR A, A I B SR K 7k 25 k3
RKIKE . SEETFIR H W 20 g/fit, ZJRHRR
s % MEEE, B HFEY S 8 IR,
RYGFRIARR B A . WRIERER & & 5 RS
B0 RIE PR H R (AR R AN AR R
Bl 7K AR BB 24 150~300 mg/L(LA CaCO; ).

1.2 KERFZEEFRENE

RERKGIMK R TAN, NO, -NV¥RJE; 4f 3~4
FAG 1 X NO; =N, TN, TSS. L% 15 min
& FH (bioflocs volume, FV-15min), I & +8Fr 1%
KR ARE DT B o 2 S H0K BTN E X
(WTW Multi 3430, fEE) HHEME pH. T (T).
DO, FH T ik i 22 48 71~ 770325 00 5 7K 1R 1) ek
13 HERKIERNE

FRIH 37 dJE, 5 IERR 24 h, FREUEEGT
HRVE Wy, BEALEL 400 R SCgh fa, I AR E
(g) A4 (em)o AT 2235 H0E % (sur-
vival rate, SR), £ K% & (final density, FD) (F&/
m’), FF & K % (specific growth rate, SGR),
14 H % (weight gain rate, WGR) ., 1k} 4L (feed
coefficient rate, FCR), 14 75 5% 2 4 (coefficient
of variation, CV),

IR (SR, %)=(W,/W,)/N;x 100%

LR B (FD, kg/m’)y=W,/ V

AR (WGR, %)=(W,~W5) W5 x 100%

5 5E A4 K (SGR, %/d)=[(InW,—InW)) / (t,—
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1)) x 100%
Tk R B (FCRY=F / (W~W5)
AR5 BB (CV, %)= SD/W, x 100%
K, Wy () F1 W, (g) MR ¢ Al 1y B 1) F- 4
i (), H oo Moo 530 S5 1 KRR
1 K5 W,(9) WEFI B TR, Wy BEE
FeME, N WHGEREG F@ N 6~ REY)
SAEA; V(') RARFRFEGELAR; SD ALK
o1 o BRI O 2
1.4 BEREIRESNE

TEFRI LA NG, MR LR R R
PAFH OR35S AEAEFEY, B 0<A<0.1 g,
0.1 g<B<0.2 g. 0.2 g<C<0.3 g. 0.3 g<D<0.4
g 1 0.4 g<E. BT 435I FIHL 5 A5
0.25 g IIEREA, fRAFT 5 mL KIFE.LE T,
ik z LS AW B 2R A IR A Fl T
W, 2 M E.ZN.A." Soil DNA Kit DNA
FEAF & (Omega, FEHE) ST DNA $2HL,
SRIG AT 1% RYTEARHE L IKA I DNA 5851
{8 F§ NanoDrop2000 A5l DNA (40 5 Fk i .
PCR ¥ 145 16S rDNA SCEF . B 10 ng V) I
IRHRELK) DNA Rt , LA 338F_806R M54,
X} 168 rRNA 3[R V3~V4 A] 745 X 347 PCR ¥ 14,
PCR 2% /] TransGen AP221-02: TransStart Fast-
pfu DNA Polymerase, 20 pL Jz Wi & & o f# H
2% BB BEEE I FEL UK A I PCR 728, X alifb fe
# PCR =¥ it 47 4 %, F) F Illumina 23 7] 1Y
Miseq PE300 - & #4705 o B dd il 45 A%
F) [E= %K 4 W15 B 0 (China National Center for
Bioinformation, CNCB), %i*7: CRA006935, 4%
WA T FIE R R e B DIt (FF
#t5. SHOU-DW-2021-035), 5255t Fe rhfie i
N PR (<31 SR SR 35E Sy N oy S e Y (2 S A A
PRERYE
1.5 BUED R

K HI Excel AT 5L 45 R i+ 50#r
FIH Origin 9.5 B4 #EATAH G IR 23], >R
SPSS 21.0 FR X £ 4 T ERL K 28 7 25 04T (One-
Way ANOVA) N £ 5 L4 (Duncan %), SCE04s
B AR EZE (meanSD) F£on, WEHKF
Jy P<0.05,

2 HEHR

2.1 KEFMEMERANT

S 06 1 1) 7K R e FF FE (26.5140.91) °C,
5 (7.24+0.62) mg/L, BIE K (239.05+32.24)
mg/L CaCO;, FRAEH, NO, -N HIIEE, B
Je ST BB AAR K F (<0.1 mg/L), TAN, NO, -N
e B R 3 Ik ] 72 I K SF N 2 3l (<0.1 mg/L),
NO; -N Fl TN By — B i A%, H 1~20d
IS, R R TR, BTEFR A R T i
FIH KM (1), TSS WREEFERTIIAET T, 5
W E P sh, BIREB LS, EIRLs
i 35 3 B = 8 437.3 mg/L. Rij ] FV-15 min i
¥ if 6.83 mL/L AW Tt 5 9 ) 3k fe s (E
37.66 mL/L, fxfatiETEZ) 28 mL/L(# 1),

22 EKMaE

HE P 37dEE R, REK
F] (0.22+0.17) g, &K H (2.37£0.45) cm (& 1),
Z LIRS, A7 TG 2 (65.08+13.55) %,
LR E N (3 254+678) FB/m’, THEIRECHN 3.01+
0.45, 5 E KRN (7.25£0.26) %/d, 1 #H K
J (1 362.16+145.37) %, &R R RN
(79.47£21.69) %. fFfaERKHEBERN -5, &
KAEREBESMAEBERNREL, RELTH
b B A5 (P<0.0.5)(A 2).,

2.3 AEMEMEBR D

M 18 A A% 49 Alpha % FF M 547 18 B
Shannon & %% . Simposon § % . Chao 8§ %% .
Ace 85U Coverage 8 KL A 2 & & B fafa v
[ 1B AR A B AR RN R R
ZERWIR, ZREPERRBCE AN [R) 25 9 ) 2 R e 30
WEZES (P>0.05), #FEAHEIEERIYIKEF] 99.5%
Pl b (R 2),

i B R AR E AT BROKERF
FIARBLEE 5 T 97% WY 5E L — o3 R 4RAE T
(operational taxonomic unit, OTU), 4§~ OTU
A — ARl . E 98 OTUs e o 20
8 OTUs b, Horp ASEZUMA 19 4> OTUs,
B A 25 4~ OTUs, C 40 38 4~ OTUs,
D% g i 47 184 OTUs, EZE 1A 164
OTUs. 54 4% # & i 7y 2L 47 5854 OTUs,
i LR 2 75.2% (14 3).
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1 ZEHESER (2. EHSE Ob). HER (0. 28 (). BEFME (o) MEMZEFR () HEIEETR
Fig.1 The dynamic changes of TAN (a), NO, -N (b), NO;3 -N (¢), TN (d), TSS (e) and

bioflocs volume (f) were observed during the experiment

MR R 252, S EEERNE
= & AR B A YA AR L AT, E
W& AR . AZJE BT (Proteobacteria) , 425
B 1] (Chloroflexi). 8L #T 4 I'] (Bacteroidetes).
2k T 1] (Actinobacteriota) . J& BE 5[] (Firmi-
cutes). PEIHEE '] (Verrucomicrobia), # & 41 i
I'] (Patescibacteria) . 7%#: ] (Planctomycetota)
W2E ] (Spirochaetota) My i (Lt # ], b
BB 1Y 96.48% LA L (1 4), HAXE T TAR XS

FEH IR 1%, HA, DS M 7E
H SRS T T IR L T A ARG, iR
JHE B 1T A ARG = B A T A A

AW EARFARKERN L &P
B P AR B E 22 R (P<0.05), 43 AR TETK
WAL R KR . S8 (Kineosporia). ¥
¥ J& (Sphingobacterium). 97 18 [ 2 B )&
(Pasteuria), F:rp#s IR & A1 EL TS G 2F B )
16 D EHA B SE5 P A F B KT HAh 4SS
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*1 BFTHIEETEE

T FamEKMEE

Tab.1 Growth performance of larvae GIFT O. niloticus cultured in BFT

TiH 45 group
parameter Gl G2 G3 2k all
WIUEANAK E /mg  initial weight 15.35+10.62 15.35+10.62 15.35+10.62 15.35+10.62
K RAMA 4K /em  final individual length 2.43+0.54 2.37+0.41 2.33+0.40 2.37+0.45
KRAMERHE /g final individual weight 0.25+0.26 0.22+40.13 0.21+0.15 0.22+0.17
BT EE/% SR 58.02 80.71 56.52 65.08+13.55
ZKHEE/(B/m’) FD 2901 4035 2826 32544678
THELRE FCR 3.06 2.53 3.43 3.01£0.45
R EKF/(%/d) SGR 7.54 7.16 7.03 7.25+0.26
WER/% WGR 1525.73 1313.03 1247.72 1362.16+£145.37
RERFRZE% CV 103.40 61.08 73.94 79.47+21.69
507 a ZRPA fa A L TR B0 T AR AL BEOK AR
ol { L ST, A5 BRI PO
JEGNE 3 o, H I 18 a5 A T P 2T TR Y
= B30} FAXT B e, WTEBUR R T AT R R (Fla-
?; § . lf vobacterium) Xt F B f i/, HK O S TE
m 8 20F T I J& (Aeromonas) F1 1IN H J& (Enterovibrio ) B A
ol | A LR A St SRR T E 4
IR f 6 155 1 3 b R ARG . D) B LA Nakamurella
0t— - G - 5 sp.. 1T (Microbacterium sp.). Mesorhizobium
F§ =2 sp.. Pseudorhodoplanes sp.. Pseudomonas sp.55 .

weight classes
B2 S=ETFatmEENH
0<A<0.1g, 0.1 g<B<0.2g, 0.2¢g<C<03g, 03g<D<04¢g, 04
g<E: LR ARTFEERRER Z¥E (P<0.05); TH.
Fig. 2 Weight distribution of larvae GIFT O. niloticus
0<A<0.1g,0.1 g<B<<0.2 g, 0.2 g<C=<0.3 g, 0.3 g<D<0.4 g, 0.4 g<E;

different superscript letters indicate significant differences (P<0.05); the

same below.

P (P<0.05), A HEEFHMMAFHE P EH

3 bhie

3.1 KEFMEMERAT K

el B e, BFT o] LI RH ¥ 92
IKFREE, 45 UK BT S e R e & 2K .
S v A v S R SRS S R R i HL 4
R A= 122 VA1 vl (] A 48 T S Ak 20 B 1Y) T )
A, BEAYBE (>200 mg/L CaCO,) B4 F] T4

x2 TREEFEANETETELEEMEMEDZHETIT (1=3)

Tab.2 Analysis of intestinal microbial diversity of larvae GIFT O. niloticus with different weight classes (n=3)

A5 ZFEMEFEEL  diversity index FHEEHE  richness index i coverage
group Simpson Shannon Ace Chao Coverage
A 0.03+0.01* 4.50+0.29* 750.45+28.89" 759.18+30.12° 0.995 0+£0.000 1*
B 0.02+0.01° 4.64+0.25° 766.31+£34.53" 780.10+24.30" 0.995 0+0.000 5°
C 0.02+0.01* 4.62+0.26" 729.80+£65.31° 719.84+72.00° 0.996 0+0.000 6°
D 0.02+0.00° 4.69+0.03" 724.68+36.54" 738.46+68.93" 0.996 0+0.000 4°
E 0.04+0.02° 4.35+0.42° 679.15+68.08" 698.70+88.19" 0.995 0+0.000 5°

Vs [FFIAN R 7 RER R AALE 35 7 7:(P<0.05)

Notes: Different letters in the same column indicate significant differences (P<0.05).
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®0<A<0.1g
©0.1g<B<02¢g
©02g<C<03g
03g<D<04g
®04g<E

3 BEERFEE

Fig.3 Venn diagram of intestinal microbiota

W A I iR AR O S A A FE A R4 70

TE BFT %58 £ G0 ™ hg AR I 5 i)
B FIR E 2 I TAN, NO, -N K 2Ry
MM X RN NE CONF, HIRMAEH
I 4s Je A= ARG 4 ad BE R B AN IS Ik IR
FEAIR C/N iR, 2R 2 A FR i
PR RAL BRS S5 5 WA — A~ L 1A B < )
FOLHE PRV A R R BT A AR PR S B R B A
A, AR5 BF Rl TAN. NO,-N 43
1E 0~0.3 mg/L. 0~0.1 mg/L {R/KFE NP5, f#
A 750 A 0 22 P KO TR R RO T R AR A
WA, 5 e St e R A AR Rk
AR, TIEE R NO; -N e B Ik 5 i 55
1 60.26 mg/L, T 500 mg/L F¥) 8 i i 1,
o TR g N R AT 24 25 % gt i A, BT
PIZKAAR TN W B2 23R W o #a %, TSS J& =
{64 437.3 mg/L, KT Luo %" #1¥ 500 mg/L
B4R . FV-15min 5 TSS 2 [8] B AH G PEEL
fiX, HakFlmKEEIG TR, el TRe,
KR53 B [B] 7€ Pinho %8P HEFETE I N . B L,
TERE A 5000 B /m®, AiEFT 2R A Bk 2
SN INBRIE BRSO, BFT 56 ] i 2 7 & 2 4k
A7 £0. 15 B IS A 5 2R AT TR 32 MR oK o

32 FREEuR

S A1 B 5 BURS T (65.08+13.55)% (1,
5%, 5 Ekasari 552" ffi %5 KB40 J5 IF 285
BFT 35 & J5 B BTG 8208, [H & (7.25+0.26)
Yo/d AR RE AR R T L (11.7£1.5) %/d Y45 5R,
#EM = C/N 1 BFT R A F PR, A
SEgeH FCRAEE i, AT RESE f TR A 43 IR 1)

BAG P HR I FARER, R RKERER S
ok, KRBT BRI T KA, X
MSE TP 25 B HE R AT fa B ae 107
0 1) 3 5) B H AR S5 REOR T, ARSI
A8 R RN (79.47421.69)%, 5 Ekasari 2512
HRIE BFT Wi & % A 0 A1 257 B o A 45

FHI o [t o i A o A S R R 10 B LA ok
R, 1A RS T RE AR L rh R
FAVEH . Zhang %% K BB R 4 44 i 8 H—
5 A TRFITIE FE B0 1/ T B AT e 2l UHE K
HFEAR - FRLER T TR K )
A 0058 5 iy T AR A 2 SRR . BB R
ARSI BFT 15 H @ 2 B fafr g i sk
AR5 ZR B0 eSS H B TR R S5 R O

3.3 HRERSHEMEMENXR

SIS SRR B4 £ g 2 TR AR ARG 3 B Y EL T
HETH, BIREIT, LR, JEREE]
¥I)E Tl s WA, SRS i
R -3, Hh B EI e &H s ELWE
B, JEREG VRS I R T TR AT L™ A
fifg, AT TR MoK AL A AR, TR
IR DA 1E E AR R e Th e e dig, 5%
5 BB AR, XA A SR P
) B g B rh K 4R BRI

B R AR R 2R 8 L DR
J& . B NG TR e A EU T X EE R R BRI
WEM2ES, HI R X S G, AR
S AE A I E S R R A 4 M A e, A
XoF = Bt 1) 2F AT TR I8 2 AR ) 22 AT b i DL
A wE , HEA RS KA SRR R %
ARAPERE . PO T, BEIRNLBOURON . 4EE I E
Wi AR 2 2 40, eAh, 2R JE 2t
AU —F, A KAk, AT
ATHACEE . SRR B MR, 53%
SE SN0 AL B UM R AL BEAERL) S Reyranella sp. &
% (Siniperca chuatsi) 14 18 B9 A 25 4, XF 8K
Yk E EEAE S M EE b E, B
A B R B R R

BFT /K= F 8 R G 9k S = BB Y&
B RGE, FRNYAR D B IR R %
EMTCE VIRV 7 BFT 3748 A 48 vl 3d i 5 20w
PEFNHIL 23 PE 20 T 5 4 5 53 25 (8] R AR i 52 4 e
HEFR, DA 5 5 58 5 ) e 4 R A A K P RE
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=N
=3
weight classes

B 5% ] Proteobacteria

B %5711 Chioroflexi

W #AFE ] Bacteroidota

[ k1] Actinobacteriota

B BT Firmicutes
PERLE ] Verrucomicrobiota

B S 4mi%1]  Patescibacteria

L RE2 iy

B i1 Spirochactota

[ | HAth  others

Planctomycetota

0 20 40 60
IR PR H o L/ %

percent of community abundance on phylum level

(@)

n=3
SHFTE R Mycobacterium

k4
M

weight classes

100

M Brevinema
W Dubosiella
W A others
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®3 TREEFEHNHEFTFEaEFENENTHNALE. BEXFRENENEE (1=3)

Tab.3 Relative abundance of beneficial bacteria and potential pathogenic bacteria in

intestinal microorganisms of larvae GIFT O. niloticus with different weight classes (n1=3)
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The growth performance of the larvae of GIFT Oreochromis niloticus
cultivated by biofloc technology (BFT) and its relationship with
intestinal microorganisms

XU Zhibing ', LIU Wenchang ", TAN Hongxin "***, LUO Guozhi ">}, SUN Dachuan "

1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai  201306;
2. Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of
Aquaculture Animals, Shanghai Ocean University, Shanghai 201306, China;

3. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China

Abstract: This research used BFT to feed larvae with an initial weight of (15.35+10.62) mg for 37 days at a feeding density of
5 000 tail/m’ to investigate the effect of biofloc technology (BFT) on the growth of GIFT Oreochromis niloticus larvae and its
relationship with gut microbiota. A survival rate of (65.08+13.55)% and a final density of (3 254+678) tail/m’ were obtained at
the end of the experiment. The body weight of fry in class B (0.1-0.2 g) was the most, which was significantly higher than that
of the other four classes (0<A<<0.1 g, 0.2 g<C<0.3 g, 0.3 g<D<0.4 g, 0.4 g<E). Proteobacteria, Chloroflexi, Bacteroid-
etes, Actinobacteria, and Firmicutes were the dominant phyla in the five grades of larvae. Among the dominant genera of intest-
inal flora, probiotics such as Bacillus (3.17%-5.32%), Rhodibacter (1.91%-3.26%), Reyranella (1.90%-2.62%) were detected.
There were also some potential pathogens at the same time, such as Flavobacterium (4.98%-9.20%), Enterovibrio (0.21%-
6.47%), Mycobacterium (2.16%-4.37%), Aeromonas (0.29%-1.10%). The relative abundance of Aeromonas and Enterovibrio
was higher in the lower weight class. The health status and growth rate of larval tilapia were affected by intestinal probiotics
and potential pathogenic bacteria. However, excessive pathogenic bacteria might break the balance of bacterial flora and fur-
ther affect the growth rate of GIFT O. niloticus. The results of this study illustrated the possible relationship between the growth
rate of GIFT O. niloticus larvae and the gut microbiota, and provided a reference for the cultivation of GIFT O. niloticus larvae
by BFT.
Key words: GIFT Oreochromis niloticus; larvae; biofloc technology; growth rate; intestinal microorganisms
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