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414 ToRH, A BRSNS AR X I SE O T A ) U BT A B S R 603

o SRR AR R A& e, (B AFER Z RIPEH .
mK AR A AERE, SFEEEHAS
DA 2 3G 5 , R AR T 25 TR AR R,
THE WA SR, 5 ORI pg A 5 Ak ] #R
R, 245 7E Fe HORT AR P D) e 434 i
e L2 5%, K 7 Sl gl iR B 5 6 L 21
EMEAFOSTARER, JEX&MZ2IE K
WAE U . 25 R, & T30 7 R
g EH RUE YD R RE 0 A R, B AR
VA, HEIN T B A A B KU T

LA, R 254 ok ki P i AR B
B A ) B R R A 23 G FE R IS, T AR AR T
24 JosR B . A B BIE FH A K™
S R CE N I I U = R
A= W R AN A RE O 57 B R G AR P X R 4
P L AE R SR G IR B NS AR 9 B R AT A
b R LLSE 2 53 AR S 7 ) R A PO IR TR L B R
18 E PR S T, DT B R 5% 5E 30 ) fi R A
Ko MR RY, Rl [l BRI
T A= Wy A 450 MR 2 96 AT T 5 25 A TR TR
AT A TE) L v BE IR v A 3, AT LA o iR
PR3 E N, 4R AR A R R S 2,
D ) R T

A 5T LA K ZE6F-(Scophthalmus maximus) B H
A I AR DR RS ORI o X 5, A
ME . p AR IR UE B R, T
Yy Rk Al AR RS I ANIR £ A, IE SRR T
— i Al A TS 0 g 2B TR RS RO g A A R
FEAS, XLt T e w s 225, I
WPVl £ AE TR A0 S 0 X A 0 VEORE BB 46 A8 7 AR
A2, LU SRy 52 B A 7 v I Ak B e RN B
WSt T2 RS2

1 MES 7k
1.1 #4 B R ERE&

S5 BT Ah R A5 AR TE O i UE B 2 R T
(Bacillus amyloliquefaciens), Sh AR S 78 K S T
SRAL N IE T B, PRSI TR SE R N R N
N (V. archariae). KZZ®FYRE (V. scoph-
thalmi) F68 G 4505 J5U T A A WA 00K . e
S0 S A FH 2 B 2 B0 ofu/g b sk 5] 22 48 MK
FR W, JE Ik 2H A S R R LSS, S TG
A5 A2 M AE T & 4B . 1L 7E 36 % 0~35, pH

5~9, WRIE4~42 cCIE B N RBEAF LA, TR T
W TR R T 52 M R R Al

4 BT i 45 AE T 28 R AR VR OR L (TSB) B
PRy FRILAEEIRG , PRECA R V5 5655 Z TSBI 1A
Rigededh, 120 v/min, 30 °CIR % 5535 18 hE K
WS T10° cfu/mL)5 £ H .

1.2 E£YERB SIS

AR LIS B 20144512 H —20154E1H
TET & 38 K™ 3258 A FR A wl K26 & B4 1)
HEAT, AR BRI T AR A AR v A R Y
ATEERAL T, BE NN 45 2R T Y SE I 4 R IE
A PRI HRA

g R A T2 Dy BB R AR B R A
o, B S 6 AS AT R A S Y HORD 4R R 58
Be o seAk T KR (26£1) °C, $hFE32, 4l it
S DR SRALAR T R AR IR TS mg/L. f
HUE SRR ™ B B E A AR, EZAS IDHA
FIEPA, ¥ K50 mL/m*/KiAk, [FEH210 g/m’
KA B 3R 12 5 0 2 B3 R 4EAE K B(=0.6 g/kg)
Y E C(=50.0 g/kg) M4 A Z E(=300 TU/kg) I &
GUEAEZR, DIR20 gm’btA R, ikt
[E) 28 ho S50 2H % H7E 5 Ak ik B rp ANl B AR
., JRFESRALIT IR 2 WG I e 25 A T R,
B PR 5 AL AT T 25 A B0 4R W B >10° cfu/mL. X Ji#
A IEH AR P T2, AN 25 A4 5 .
s Ak AR P AR R L h I KR . W R R R pHAE
VR . SRARSEER G, X 52 50 2 RN X BE 20 4 R kAT
W, SKTLWDAALIE . T KER3R)GE &
TR B0 P IR ARAE

B AR — PRI SE | bl o AE H R
i R, SR A AR S RDEAT B, G
S , #E 10 min, [HE AR UL T AR
JIG, W W B AL Y T iz g AR g,
U5 Y T VI KO VRS B A A aR AR Hh R AT R
fbo 5EAL T2 kK @30£1) °C, EhAE32, 4t
SR I E IR AT S mg/Lo 5 AL 352 o
N B AR A S A B W] 245 35 (Schizochytrium
sp)ky, MR 100 g/m®; DL K10 g/m’ 7KK fY
AR 20 gm’ P E 25, sRALRT ]
J6h, S sk T2 —FE, 0804 ) RU7E iR
et B OR INBT AR 2R, JF 78 I IR R Ak s
TR R B 25 AR B B, R A R A P 5 A
IR BE>10° cfu/mL . X HRZH 4% 1F % A= 7= T4 5%
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b, A mMEE AR, wmibd P ERE hE
DK . W A MpHIE . A58 505, XF 525
2 RN X R ZH 7 AT A, 2T O A it g
G T 1 7K 38 e 3R T TR P AR AT o

AR YR S B0 e e UORE B[] A 35 BT A HE £ 1Y
3. 7TAII3HE, S8 45 B brid M Rot.E3 .
Rot.E7FIRot.E13; X} I8 4 43 5 #5ic N Rot.C3 .
Rot.C7FIRot.C13, i HLBURE B[] by K25 641 #fE £4
fI13, 21127 H %, SEER4 53 5ARic M Art.E13
Art. E21 fIArt. E27; X BB 443 545 iC M Art.C13 |
Art.C21F1Art.C27,

1.3 ZAESDNARREESB=MNF 7

AR B e R e R A TG TR
fEGH ARG, FREO0.1 g/ 3 & LR E O
B, OMABBEKREmERERG S KE, A
OMEGAZ 7 19 Soil DNA Kitiz 71 £ 52 41 1 i
DNA, K2 HH & FEAR 4 B B DNA, § 15168
rDNAFH I VI-VART AL X, 5[ ¥) 751 R 5 -
ATTACCGCGGCTGCTGG-3'HI3'-CCTA-
CGGGAGGCAGCAG-5', ¥ B FEAR K59
J 91 R X5 BRI A BE A 81 B 1 A (] Bl B )
FIbR%E, HLFRIEA R EEA . &R A w6
SN (PCR) K 35 fie W v 7Gx 00 BH 44 S5 22 #h A 50 7
REVEAEYAE B R A R A 2 Tillumina
HiSeq i AWM J3F & #E 47 &5 38 1y &b, IF

XA R A RUT S B AT g
1.4 HIELLE

XFARAG W SN HEAT Y, LAREASAE dh AT
PAERY 437250 (OTU, operational taxonomic
unit) V4 70 SRR . B DOTURE SN
GIFRARLEE &5 T 97% M )7 51 4E o FF5AH 1 )3 51 43
M HE 2 ENCBIF 16S Ribosomal RNA Sequences
(Bacteria and Archaea)%{ #f /2 1 i/E 17 BLASTIR] P54
FEXT FIZ 2% 507

2 4R

21 RHRMEBEEDSEDH

T A R A R BN, 0.1 gk dU AT
RES T, P K 400~430 bpll A &80T 51 5k 1y
B, 20 000~50 00055, MMiOTU%LH /0 F
4007~ FHorfr, B HORE S b SE IR A RO BRI A
SR B BCR OTUR i I 1 AT B b A9 B0 Ak A5 1k
TERHEES R, SXTREBLIMEL, SERRA A RUT IR
B /b, MTOTUSEL A1 B 34 (R 1),

22 RHMpREEERSFEEST

A 3k X N A AT AR B AR, 43 Ak
Shannon. Simpsonds ZIFAl §E H Al H i A= Py
R Ap Z 4 . H b Shannonds £ /0 & FE
o AR BB AN 3 2R B S L Bl , Shannon

®1 TRMNAEMENERPHERFIIFMOTURE
Tab.1 The numbers of valid sequence and total OTUs in the living food

K 9400~430 bp A RUF 5 BUA

FEfh . FE S ZOTU S By A
samples total numbers of valid sequence total OTUs in the sample
between 400430 bp
U rotifer SEE64H experimental group Rot.E3 26 438 342
Rot.E7 31116 267
Rot.E13 30419 289
XHHE4L  control group Rot.C3 20277 227
Rot.C7 31550 282
Rot.C13 29 190 290
XM artemia SEGAH experimental group Art.E13 36 070 249
ArtE21 36 002 373
Art.E27 33 748 311
H&ZH control group Art.C13 46 614 146
Art.C21 41 409 279
Art.C27 37 462 245
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T8 805 FE b W) b 0y 24 VR A R 34 A B R OE
A o ANTE] H S 0 58 RN HL 4% 52 55 2H Shannon
TR 3.4~4.9, TR IR Ry2.4~4.3(F 1-a); S5
1 TRCA 0 TR 22 R P RN g FE Y I R T R AR
# ., Simpsondg F AR iy Yy A BN AE 53
M), HBE TG S 0~1.00 FES TP
P22 | AR BCER 5], W] Simpsonds 44
i, BEVR ZREE A . ORI R A S
49 2H Simpson#5 £ 28 {3 [l 4 0.78~0.94, 1 Xf iR
2H Simpson§ £ 40.56~0.90, {HAS[E H #1048 B
1R S5 2H Simpsond s B e X B2 =, LA
SIS 21 () TR 2 FE MR L T IR (B 1-b)o

23 RHMpaHMAEFEEWNEL

TE5E ORI g A e 28 SR, 45 A AR
FERF1%HOTUHATFEE T, 2lLd T

A HURE S (B12) Fl i HURE i OTUZH B I#1 (K13) 6
ANTR] H % 10 X5 BEZH 56 BRSO TU S, # 41
22 (E2) . E3 H X B 5 o, f
EREMNOTUS, OTUIS0, OTU254,
OTUI124F1OTUL07FF AR ST AN TR, & AITHY4H
X2 BE Z AR 3 60.2%; FE7 H X B2 4 v,
o B B 9 OTU934 . OTU247. OTUS.,
OTUS526MIOTU124 i AR BSF AR, EATHIAH
X Z M 64.3%; 13 H X I 46 dfr,
P 3B B = 9 S OTU247. OTU254. OTUS,
OTUI124F1OTU934F AR ST AN TR , & AI1AY4H
X EEZMR62.2%, 45 H & X B4 48 drp Ay
BP0 SN B ) R OTUSIT AR R 4l T, FE
B T BESE A O AR L . MisE a2 rp, 3 H ik
I 2 A 34 BE B e 19 S OTUS . OUT459. OTU340,
OTU512, OTU150, OTU170. OTU124F0

5570 o SN 1O r L R
50 1 ° experiment groups 09 ; _] u} - m  experiment groups
=S 45T s ® o XA < O X AL
ijm% 40 F © * 0 e control groups :ﬁg% 08 control groups
L 4 yme 07 o
o= 35T o = |
S8 I ° SE 06
e 30 2 Q o
g o 5 L o a, 05
£8 25 ° EEg
©Bw 20 + D 04
15 0.3
1.0 — 02 —
Rot.3 Rot.7 Rot13 Art.13 Art21 Art27 Rot.3 Rot.7 Rot.13 Art13 Art21 Art27
LEVIIDRLEE LEVIDRLRE
living food samples living food samples
(a) (b)
& 1 %50 sqg 51 % B Shannonik # (a) 1 Simpson3s #(b)
Fig. 1 The bacteria Shannon index (a) and Simpson index (b) of rotifer and artemia
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Fig.2 The microflora similarity analysis of rotifer
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Fig. 3 The microflora similarity analysis of artemia

OTU122r AR 8R40 A, B ATTIARRT 3 BE Z Al
}60.3%; 7THESCI AR o, P R Sk
OTUS. OTU340. OTUI124. OTU741. OTU459,
OTU150. OTU934HOTU526F7 1t 2 1) 8% 4 1 |
EATHY AN 2 BE Z F1H59.6%; 13 H #5256 4H 46
B, AR E R &M HOTU247, OTU459 .,
OTUS8. OTU513. OTU254. OTU340. OTU7417
OTUS 120 X R M SFI AN T , BATAY AN >
Mik#66.9%, TELT AR, OTUS,
OTU459F10TU3407 18 3% 1) 350 4 7 — 1 /& A [
H i 8 R P A A T

TEXT A g A, 13 H AL 3 & ik
OTU484. OTUS8. OTU996. OTUI124FIOTU150/F
REMSFAME:; 21 HBREHAEREH AN
OTU484, OTUS. OTUI124. OTU150F1OTU996J
REMSFAME; 27THRNEHREREHN A
OTU484, OTU8., OTU124, OTUI50A10TU107J)
RFERSFRATE , EATH A XT3 B 2 A4l ok
84.6%. 79.5%FN182.4%(&3). FE i 5 Xf FE2H i i
HOTU484M H T 3= B 1134 54%~65%, S AF dfh
o7 38 2 X6 PG B Tl o7 %) A0 TR TR R, AR A R A AR
P A OTUS, OTUI24MIOTU150, X3Fh
fR) R X 3 B 2 FAE 45 I RE b v 43 50 R 16%
22.5%M121.7%, BLEAZN[A] H % A% B2 B o
HR A W TR TR 245 A A A R AR T A S B Al
KR, 13HBMEHEE RSN HOTUL59,
OTU213, OTU340. OTU8. OTU484. OTU996F
OTU3607HH R R TR AT , EATRIAN FEZ
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F1468.6%; 21 H &L 3 B f 55 9 A OTU459 .
OTU484. OTUS8. OTU340. OTU996. OTUI124 7
OTU2499r LR B TR A 18, ENTEIAX FEZ
R 79.8%; 27 H 08 #5E fie =5 19 OTUT79 .
OTU459, OTU340, OTU484, OTUS .
OTUI1230FIOTU 124 R TR A TR, EATH9AH
X REZ I R67.0% AT H & 9 i L SE 565 21 1R
TS5 70 20 AR o A AL, 4% S0 e A G O 3 1
A OTU459, OTU340., OTU484H10TUS, fEX H
X HE 20 v 4 £ i OTU 484 FTOTUS T AL 1Y
Y1 A A S50 2 HP L ) S S D, T R R X
FEZ R B R 11.2%, 30.8%H114.3%., 1M
OTUA459. OTU340/ {3 1 48 1 75 X R ZH A X
FREEMAR, [H7E SE 0 21 A S R S R
T3 b 41 T AR 6 = B 22 FIAE S 6 2 e | 43
40.9% . 42.3%F126.3%, 52560 4H AN XT BE A 1< LAY
PRRESS A0 22 S PR R B B

A4, OTU459. OTU340FOTUSI R )
4 P A A6 R b 1Y) T A S e 2 TR 34 SR A A
T, —RRTE A AR X B 2 R 26.1%~47.8% . 5K
55 2H e ORI p H P TR 25 A AR LR AR
24 RAEMAHERBEHHOFEETK

SHEUD ORISR S = Y DO S 4= Rl
HISOZOTUREAT L X434, 20 TR e T E S A
BE ST O B AR T B, IR R AR L AR
T M HATSMOTUM T 4 $2 A NCBI 168
Ribosomal RNA Sequences (Bacteria and Archaea)%{



4 14 T, 5 BSINANE G5 A B R SE O B A W R T R 45 A 607
2 AR AZHFRFHBEOTURBLASTLE X425 R
Tab.2 The BLAST alignment results of dominant OTUs at different stages of rotifer
NCBILLXT 455 NCBILL 44
B OTURIE OTUE /% the BLAST results in NCEI BEH OTURE OTUE /% the ?EAST results in NSBI
sample OTU no. percentage of ARALLER b ﬁ.ﬁxj? .|| sample OTU no. percentage of AR Z;HX? .
OTU the closest strain accession no. in OTU the closest  accession no. in
NCBI strain NCBI
Rot.E3  OTUS 14.5 Lactococcus NR_043739.1 Rot.C3  OTUS 334 Lactococcus NR_043739.1
piscium piscium
OTU459 14.4 Pseudoalteromo- NR_044837.2 OTUI150 7.4 Bacillus NR_121761.1
nas haloplanktis toyonensis
OTU340 9.7 Alteromonas NR_134846.1 OTU254 7.0 Salinivibrio NR_043536.1
mediterranea proteolyticus
OTUS12 5.8 Geitlerinema sp.* NR_102448.1 OTU124 6.5 Solibacillus NR_028865.1
silvestris
OTU150 4.8 Bacillus toyonensisNR_121761.1 OTU107 6.0 Lactococcus NR _103918.1
lactis
RotE7  OTUS 23.0 Lactococcus NR_043739.1 Rot.C7  OTU934 21.0 Marinomonas NR_041352.1
piscium ostreistagni
OTU340 9.5 Alteromonas NR_134846.1 OTU247 18.1 Mesorhizobium NR_025953.1
mediterranea ciceri*
OTU124 8.1 Solibacillus NR 028865.1 OTU8 13.6 Lactococcus ~ NR_043739.1
silvestris piscium
OTU741 8.1 Vibrio xuii NR_025478.1 OTUS526 72 Tenacibaculum NR_113841.1
mesophilum
OTU459 8.0 Pseudoalteromo- NR_044837.2 OTU124 4.5 Solibacillus NR _028865.1
nas haloplanktis silvestris
Rot.E13 OTU247 18.5 Mesorhizobium ~ NR_025953.1 Rot.C13 OTU247 19.0 Mesorhizobium NR_025953.1
ciceri* ciceri*
OTU459 12.4 Pseudoalteromo- NR_044837.2 OTU254 17.7 Salinivibrio NR_043536.1
nas haloplanktis proteolyticus
OTU8 9.0 Lactococcus NR 043739.1 OTU8 16.2 Lactococcus ~ NR_043739.1
piscium piscium
OTUS513 6.8 Marinomonas NR_042965.1 OTU124 5.0 Solibacillus NR_028865.1
pontica silvestris
OTU254 6.3 Salinivibrio NR _043536.1 0OTU934 4.5 Marinomonas NR 041352.1

proteolyticus

ostreistagni*

TE: * 5NCBICA WHARIZ<97%, R
Notes: *. the similarity (<97%) with the existing strains of NCBI, the same below

P4 e v JE AT BLAS TR P b % (362,

#3).

EHL

OF o 17T S 56 2H AH X = 3 4 v 1) 40 7R K Pseudoal-

B Xk 445 SR v e 0 AR ARLBE > 97 % 114 £ 60 A ik T 41 4
RS2 R BEAT XTI
g A R B, R AR, AR H %

(49 X IR 2 I 4% BE 4 1R 1 41 R A Lactococcus sp. .
Bacillus sp.. Salinivibrio sp.. Solibacillus sp..
Lactococcus sp.. Marinomonas sp.. Mesorhizobium
sp.fl Tenacibaculum sp. 8%, T 1ESLE 4 A
Lactococcus sp.. Pseudoalteromonas sp..
Alteromonas sp.. Geitlerinema sp.. Bacillus sp..
Solibacillus sp.. Vibrio sp.. Mesorhizobium sp. .
Marinomonas sp.FlSalinivibrio sp. 10FP 4l . 5L 5%
A, PCHAn T RN 2E R A T ] A R
b, JFH w2 o 18 mAEEA R, ANIE
H 1 B of B2 v DI 3 38 3¢ s 1) 4 T AL 9 Cobetia
Sp-
Solibacillus sp.. Bacillus sp.flLactococcus sp.

Lactococcus sp.. Pseudomonas sp..

teromonas sp.. Sulfitobacter sp.. Alteromonas sp. .
Lactococcus sp.. Cobetia sp., Pseudomonas sp.Fll
Vibrio sp. TR o 5% BB G AL, b HL S50 41 A
Pt BRd, DU mimh kA T AR B B a2 L,
It B A ST R 5 B A B

3 vk

AW AE B2 AN W TR el R I R
(R G A B TR, R I IR Y i
2R SE G R R B B SR L U Wt 24
PEEE 2 B e R I AR ARk, B
TAWAF B 27 43 B 1% 1 38 1 I 1 4 R 7R 7K ™ 557
B B4 55 RN 5% 5H 2 ) AR TR IE B BF ST v A )
R R 22 i g U R O R RN AT R SR AR )
MIFETE, 20 B0 20 TR 3% IR I AR A ) R T 45 1
[ BIF 5 T bk ke B sz B R, AR AN i 4 T S
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Tab.3 The BLAST alignment results of dominant OTUs at different stages of artemia
NCBILL X 455 NCBILL 45 5
B OTU%i5  OTUEE/% the BLAST results in NCBI B OTU%is  OTUHE/% the BLAST results in NCBI
ample  OTU  percentage —_— iy | e OTU  percentageof AR f7HUS
number of OTU the closest strain accession no. in number OTU the closest accession no. in
NCBI strain NCBI
ArtE13  OTU459 329 Pseudoaltero- NR_044837.1 ||Art.C13 OTU484 65.2 Cobetia NR_113404.1
monas amphilecti
haloplanktis
OTU213 10.9 Sulfitobacter NR 026418.1 OTU8 10.4 Lactococcus NR _043739.1
pontiacus piscium
OTU340 8.0 Alteromonas NR_134846.1 OTU996 35 Pseudomonas NR_043313.1
mediterranea vranovensis
OTU8 6.9 Lactococcus NR 043739.1 OTU124 2.9 Solibacillus ~ NR_028865.1
piscium silvestris
OTU484 43 Cobetia NR_113404.1 OTU150 2.7 Bacillus NR_121761.1
amphilecti toyonensis
ArtE21 OTU459 372 Pseudoaltero- NR_044837.1 ||Art.C21 OTU484 54.0 Cobetia NR_113404.1
monas amphilecti
haloplanktis
OTU484 253 Cobetia NR_113404.1 OTUS 12.8 Lactococcus  NR_043739.1
amphilecti piscium
OTUS 55 Lactococcus NR_043739.1 OTU124 5.8 Solibacillus  NR_028865.1
piscium silvestris
OTU340 5.1 Alteromonas NR_134846.1 OTU150 4.0 Bacillus NR_121761.1
mediterranea toyonensis
OTU9%96 2.7 Pseudomonas NR_043313.1 OTU996 3.0 Pseudomonas NR_043313.1
VIranovensis vranovensis
Art.E27 OTU779 18.3 Vibrio vulnificus* NR_118570.1 ||Art.C27 OTU484 58.3 Cobetia NR_113404.1
amphilecti
OTU459 18.2 Pseudoaltero- NR_044837.1 OTU8 11.7 Lactococcus  NR_043739.1
monas piscium
haloplanktis
OTU340 8.1 Alteromonas NR 134846.1 OTU124 5.9 Solibacillus  NR_028865.1
mediterranea silvestris
OTU484 7.7 Cobetia NR_113404.1 OTU150 4.1 Bacillus NR_121761.1
amphilecti toyonensis
OTU8 6.6 Lactococcus NR 043739.1 OTU107 2.4 Lactococcus NR_103918.1
piscium lactis
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The microflora changes of rotifer and artemia with probiotics addition in
Scophthalmus maximus larva breeding

YU Yongxiang '*, JIANG Yan’, ZHANG Zheng >, WANG Yingeng ’,
JING Yayun’, LIAO Meijie’, XUE Liangyi '
(1. College of Marine Sciences, Ningbo University, Ningbo 315211, China;
2. Qingdao National Laboratory for Marine Science and Technology,
Laboratory for Marine Fisheries Science and Food Production Processes,

Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Rotifer and artemia are indispensable living food in aquatic larval animal breeding. In order to evaluate
bacterial communitiy change in rotifer and artemia enriching process with probiotics adding for turbot larva
breeding, their microflora were analyzed using high-through sequencing technique based on illumina HiSeq
platform. The results revealed that the diversity of experimental group with probiotics addition was higher than
control group, which was the normal process in breeding. During rotifer enrichment process, the bacterial
community structures of control group at different time were obviously different, and the dominant bacteria species
varied greatly. However, bacterial community structures in different experimental groups were similar, and the
dominant bacteria species were more diverse. Lactococcus sp., Pseudoalteromonas sp. and Alteromonas sp. as
main bacteria appeared in each experimental group. In artemia enrichment process, bacterial communities of each
control group were highly similar. The dominant bacteria of Cobetia sp. relative abundance reached 54%—65.2% in
control group. With probiotic adding, bacterial community of each experimental group were still highly similar,
but Cobetia sp. declined to 4.3%—25.3%, Pseudoalteromonas sp. and Alteromonas sp. became the new dominant
bacteria. In conclusion, our findings showed that the bacterial community structure of living food for aquatic
animal larva changed obviously and trended to be stable with probiotic adding, and the bacteria species in them

became more uniform.
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