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FAFE BRI 38 R 0T VLR R IIIR K K =Rl A R
A AR, I VLR AR 7K 7K 7 Al A PR
ANFIREPHT,
1.2 FERH

1:3% DNA $2 B & 5 OMEGA 2 H],
TaKaRa Tag™ Hot Start Version I § E 4 Y T8
(KiE) HIRAH], PCR =4 2L & . pEASY-
T5 Zero Cloning Kit W Bt & &£ YHFEARAE
RS ], A W I 0] & (ORUAGRI Y ) 1 B AR BR
LW A R ], A ARG AR I 7 A 2t
1.3 HRiEE

BT 200 L ¥R BT, 77 58 A K AR R
J9 150 L, B iR EEAEHI1E 28 ~31 C, B FEA.
PR IR 5 4% R T . I A 5 E W
1, % BREH AR 2505 I8 2 [m] f 10 3 AP AT
2o 1 PP R B 2 6 AT B R 0 P S o e [
R T 16 W, Al 5 2F MU B (AR WK B
1 x10” CFU/mL) \&hfAk | B & FF A, %
MRTELK 2 B FFRE M, A LAHR
A BMANMFTEBNEERESENT EIT
(1 Hidghik) & H RKFEERI, A4 92 A &
B H BURE

x1 RWAEANEE
Tab.1 The setting of groups

M4 5 mg/L 10 mg/L 20 mg/L

HiiRBEE A 5000 5000 5000 5000
i ZEHATE/ (mL/m?) 0 100 100 100
Hi%hE/ (mg/L) 0 5 10 20

1.4 KR

B H R KBEIAT K BRI, & A LAY R
FURLAE T SR T 58 4 7R 40 6ot BE v O N-
RO M S B R RS . AR
BHAEER AN &N E, *ELSE= 0 REIEF
o i RS A
1.5 £HZARN

Bt 500 mL 7k k¢, F IMHOFF 7T 3 ¥ 3 Vi e
KBk P R FEE BT, SRR A K P HE
A W FRE . RBCE A M B DNA R 405
16S tRNA 3 [ V3 X {f 5% & 3| ¥ 341f
( CCTACGGGAGGCAG ) gl 518r
(ATTACCGCGGCTGCTGG) [ 4 184 48 |l v i 5 4
Bl 16S tRNA 3 [H V3 X, HA 5|4 518r 76 5
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s GC J&§ (CGCCCGGCCCGCCGCCL) , Fxt
P 3K 15 PCR 7= Wy k17 78 ¥ B BE 8 2 r 9k
(denaturing gradient gel electrophoresis, DGGE) ,,
U [R) 40 5] [B) 2% 7 22 5 0 B B 22 S 2 R AT
BB, 70 fin 3 B 2 K #5995 J5 1 7%, 10 000 1/
min B0 5 min |, BEIE NN, R AT GC ¥
) 341f F1 518r ¥ 34 5| Wy X b3 W 1T 168
rDNA-V3 [X PCR ¥ ¥ 34217 TA Jifkg,
AL 3 MR TR R e a4 Y
FHEE RA R P W5 45 R 78 NCBL Hr 47
Blastn LUX}, 5 5E @

P A B R P Uk >R I 4k 9 DGGE-Deode
ARG, 2 VEF BB 30% 2 60% , LRy
200 V, Bk 4.5 h JFRERET
1.6 {FEFEKME

LHRE RIB AR IR AR 25 AT , T
FRIFHEHLIE 10 MPAF TR ST

2 4

2.1 KR
2.1.1 WA EAKEZL

XA E B A 18] A ] 4E 7K A o T R AL
BHTRICE 1) 75 1 XBI5E 3 R, LA
RAKEERNAE, EEHNFE4 RIFE6 X
Z 8], AR AR & BRI, X HR4L S 10
REFE2T R, KE—HFHT0.15 mg/L, KR EH
7 0.38 mg/L, 5 mg/L 4H )5 10 RN 27 Kk
B—HETO0.15 mg/L, B E{EN0.39 mg/L, 10
mg/L 20 \55 10 RB5 27 RWKE—H& T 0. 15
mg/L, BB {H N 0.32 mg/L, 20 mg/L 41 %5 10
RENG 12 KRBT 0. 15 mg/L, & {EHK 0. 22
mg/L, 5% HE2H A R AWK B - Y (E A L, 5
mg/L 4 & 11. 50% , 10 mg/L 4% 10. 20% , 20
mg/L 41§ 40.80% . 5 mg/L 5% A Z (] F
KB AFAE B 25 (P >0.05) ;10 mg/L 2,20
mg/LA G BAFERZEZR (P =0.01 <
0.05), AIUL, A= P F X F 4 hil K A T s R A
H& RS T EAER. 20 mg/L HBCRENT

TN OIS 26 0 7= A 1 A ) R B K iR R
REE B (& 2),20 mg/L HRARKEER
ANE R T B, S me/L 00— B & Txt
FRZH, T 10 mg/L 4155 B4 AR L, {UAESE 16 ~
21 REAWEMR T RA, HEMELEEER,
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NI/ B AR A B A P A o
HOFEARE A, WSO # %54 20 mg/L 474
WA MR A 53t BB A H B A B3 IR
BR
2.1.2 ¥R COD ¥R EAE L

BHHHEREESHZRAGFER
2 (P>0.05), %A F7E7.5 mg/L &
A (B 3),H BEEEREEEY RBIFE
HHEERY X5 E A SFERRS
FEA K., NFEHKEH COD EEREF
IR R SRR &S (& 4) , (B & 45
FER — M RESBUAGFEREER
(P>0.05),
2.1.3 HERREAL

HEWEERENE, % 2 X2 r 7
IKAR A 5% B8 LS AN AT A 1, e A
BE 0.033 mg/L, i Tl 5 4 F ARG
PR 5 me/L, GBI FRBK K F7E K &
FIFE BRI ED
2.2 HYEEGN
2.2.1 AYLRAEE

B BTET A K A A R
BIOMESRER(ES) , EFHME 10
RE1RREEMER, FHE 1 XRESH
10 RFFFEK AR HTHAK,10 d ZJFIEHR
Hk. 5510 KA HEYE A& BT
R, & & i S ERORE TR, S 44D
PHASREBEES . REKEAYLERA
TRAENEREAED LA SR SHERE
TINBEEIEHX 20 mg/L S5 RES,
R S mg/LA X RATEEZER
2.2.2 DGGE EIJEHA: Py Bk 24
AT

KA 16S rDNA {R5F 51993 A Y &
H g JEA% A ) 16S tDNA , 5@ 33 DGGE
BT R BRI 2 3 43 B o R R M SR
11 2% % BRAAL S 55 (& 6,7) . 75 Xt
ZRE, AP, &1 1,4,6,7,8,9 3
PSR4 e 35 & 40 B ( Halospirulina ) ,
FERIME R 90% ~91% ; 5574 2 N ZFHFF
JRANEE ( Bacillus sp. ) , HRLHE g 96% ; %
W3 R SR B 4 TR (Aeromonas sp. ) ,
FERIMED 98% 5 5574 5 o Fit ot g IR v B 4
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Fig.1 Nitrite-N concentrations in different groups
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Fig.2 Ammonia nitrogen concentrations in different groups
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Fig.3 Dissoved oxygen in different groups
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B ( Desulfotomaculum ) , 1Ll ¥4~ 94% ; 5&
10 AT HE B 4 H ( Acinetobacter) ,
AHRIPER 98% ;% R o, 4574 12 B R T
B H BB R, P X R B
Aeromonas sp. , L& 4 N & S5 H—
., F2 2 DGGE 4 19 16S rDNA-V3 7
FIXT AR o eI 4 At R4 2[R
MBI N Halospirulina . Aeromonas sp. FlE&
BRI R AN I 2 T SR AT R
[ R EAASIAT ER A o i P B
M LR B, I 4 AR M 2RI T
XF PR, I R 2 1 , T X FRALR
WAt B, H AR BURTE Aeromonas sp. £
FiAgd.
2.3 FHRERKRIZALEE

TEF AR, B AR 10 HAFUF
AT ARRK I E, BHEmE 3, BHER
XS5 [ T MR AF M AT MR R B R 5
71,10 mg/L 41 20 mg/L 4 i FF- 1
fE EL X B2 43 51 =i 11. 50% F1 85. 90% ; &
FAFIHE XS B 4351 5 2. 209% Fi1 28. 0%
5 mg/L 21 H P R EL X BRI 16.0% 1R
SEHME X B4 35. 0% o &4 )ik
KH) F IG5 R AT :5 mg/L 4 A1 10 mg/
LASXBHZ HERK EAFEREE
5(P>0.05), 20 mg/L 45 % B4 > [a]
FTEB RIS (P <0.05) ,20 mg/L 41
H B R AR B B R

B 6 %4 DGGE Ei%
Fig.6 DGGE profile in bioflocs groups
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%2 DGGE &£HFIII4R
Tab.2 Sequence similarities to closest relatives of DNA

recovered from the respective bands in DGGE gels

GenBank

F5 P iR AR
1 NR_026510 &% )8 CCC Baja-95 Cl.2 90%
2 NR_041377 ZEAIFTEJE Gsoil 420 96%
3 NR_025317 S B8 LMG 317541 98%
4 NR_026510 &% )8 CCC Baja-95 Cl.2 90%
5 NR_026348 Hi#ifiziR @ DSM 10349 94%
6 NR_026510 #hiZjiEd: 8 CCC Baja-95 Cl.2 91%
7 NR_026510 £h#2iE%: & CCC Baja-95 Cl.2 91%
8 NR_026510 &% )8 CCC Baja-95 Cl.2 91%
9 NR_026510 #hiZjiEd: 8 CCC Baja-95 Cl.2 91%
10 NR_044454 ARzhiTiijE Bl 98%
11  NR_024662 ¥ & FPCI51 99%
12 NR_037013 S HffiiJE CDC0787-80 100%

F3 FIMFRKERHER
Tab.3 The body lengthes and survival

rates in different groups

RIAR  ME4 Smg/L4l 10 mg/L4l 20 mg/L 4
8.325 8.165 8.995 11.380
8.035 8. 685 8.920 9.295
9.035 9.155 8.040 10.225
8.390 9.230 8.515 10.295
- 7.855 8.540 8.730 9.580
8.010 9.000 7.380 11.595
8.240 8.745 7.680 10.770
7.790 9.370 8.635 10.231
7.860 8.145 8.390 11.605
8.390 8.170 8.410 9.900
B+ 8.1930+ 87205+ 83695+ 10.4876=
FRfEfRZE  0.2830 0.3795 0.401 7 0.679 8
W% 32.60%  27.40%  36.36% 60. 60%
3 #he

UTARR, BEE 2 IR AR IR AE AR YK, IR H
PRI, B RO AR A, R 2 IR AR SR A
AP RR 2 JB o ok A= 9y 1 300 4 B2 °F B3 R LUK
1A, QZFAAT R SUBAT B R IR AL
A B R ML R R S . AR R
TER BZK R AP oS A S 2F AT R A A W 3
A AR, M AR W 2R A TR A5 A R K
o

AR SR, RATHRASES,
PR b3 3 3 S K R 2 il L AR PR ) & B S
mg/L 4 1 10 mg/L 2K KB 5% RAH — 2,

AR A & B H R A B, 3 7T RE B i 4
BRI INARIB B R B R, 76 35 78 A e B I s A4
Ko 20 mg/L 20 WA BRI B S 3 fE A /K R4
T/t AL, WA RR AR B — E AL TR
Ko

BFHARHEAN S ERS, B TFHREMK
B3 5% 58 3 [ S0 0 T8, 3% 224 B YR T K 1A R Y
i, BRALEBHE 1 RKBE 6 RIFEEIMA
RS AY LR, WE, FANERA SR
FRIR TR, XS B4 ,5 mg/L 4,10 mg/L & & T
R 2 3 SE ¥ K I 25, 5 mg/L 411 10 mg/L 41
B RREABCRALF,S mg/L HHE 16 X3
5518 AR T AT HEZH,10 mg/L 4 A% 16 X F|
5521 RIARIE TR, 20 mg/L A LEILFHK
BoKRBERT, RA & BIK TR, FE R
Xt FRLAMR T 25.3% , /KR53 R izl

WIN T ARG EZERAT S, R RE R A
7K AA e B A g %ok il R RUR R R R o
TWASRRAME A & B K, RS AEY K&
S AT AW R AR AE KB ENY B A
COD JCHA & R, 3X 5 F UM S B 8 45 3R —
B, WAL IAS B ZE AT T, X K AR A A
PR, B AL DI #0 A 25 BRATUR B 52w /K 1k i ¥
A, TiEHE S SR P , IE % 9% [RIB AR
FHPERAE—HEAS, LHERBRES
B

FAUF P R 45 R B 7,20 me/L K,
7 60.60% , L% BRZH 15 85. 90% , iX 7 BB A= )
22 AT AR RO K R, R A R A A A
M BA X, RIFTRE KK B EAE R T4k
PRRFRIT TS ), BB A b3 BT IR R . SO 9B B
FEIRAE , 5 37 40 B T AR S b 400 o 5 DR R A0 AR
K, B B g 2 00 T AR AR AR R AR T 45 R
78,20 mg/L 4 RK B E &, Oh 10. 488
mm, X} B2 5 28. 00% . U CRAB S 5T 45
RBR, YL B A KR b Y2 B A DAE
o R, RS R A R M E AR, H
Sy AR A R BB R T . X AT RE S 20
mg/L K IR B0, A )8 A & B A AR D
AR A

DGGE i @R, /3B & 5l 5 & 2
11 4%, i 50 4053 B i Bacillus sp. , KER M FEK ™
ERAEZE XBARDB . AR RS
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B i Aeromonas sp. R B M B B 4 B
( Pseudomonas ) , H Aeromonas sp. N #H #E 2Z
—o RIGH P Aeromonas sp. , [HIFARAH
PRIAE o 12X 20 R R 2 S [R]  J  FR PE 4 T E
Halospirulina , —F & WL 5 BE S I A 1 40 2
XA B REKTEA K, WA ER
AR AL, BN g5 BRI AR G, 0 R BUR B I A
K, AR &, TR i R AR DL, &
R, WA SHE EYIR, kR,
Bl KR PRI —E & BN
Vi R B AT BE A 2 T L FRZE % R TR A
BH P, AT AR R BOE KA, 3 K BOR
AR, 5B B RIS,

S0k
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Bio-flocs technology application in breeding of Macrobrachium rosenbergii

LIU Du-juan'?, PAN Xiao-yi’, YIN Wen-lin*>, ZHANG Yu-fei’, WANG Jun-yi’, HAO Gui-jie®,

XU Yang®, LIN Ling-yun®, SHEN Jin-yu"?

(1. School of Life Science, Wenzhou Medical College, Wenzhou 325035, Zhejiang, China; 2. Zhejiang Institute of Freshwater
Fisheries, Huzhou 313001, Zhejiang,China)

Abstract: An experiment was conducted to investigate the role of bioflocs technology for maintaining good
water quality and inhibiting potential pathogen in the breeding systems of Macrobrachium rosenbergii. Glucose
was added to the breeding system of Macrobrachium rosenbergii with different concentration to stimulate the
formation of bioflocs everyday. The ammonia nitrogen, nitrite-N, dissolved oxygen, chemical oxygen demand
(COD), the concentration of glucose and bio-flocs were continuously monitored. The composition of the
microorganism of bioflocs and length of Macrobrachium rosenbergii of postlarval stage were systematically
investigated respectively. The results indicated that ammonia-N and nitrite-N concentrations of water in the
20 mg/L glucose group were significantly lower than the control group (P <0.05). The content of bioflocs,
dissolved oxygen, COD and concentration of glucose showed no significant differences. By comparing the
microbial diversity of bioflocs in control and treatment groups, Aeromonas sp. was probably inhibited in
bioflocs treatment groups. The survival rates of post larval in bioflocs group (20 mg/L) and control group
were 32.60% and 60. 60% , and was 85. 90% higher than control group. The average length of
Macrobrachium rosenbergii of postlarval stage of control group and bioflocs groups (20 mg/L ) were 8. 193 mm
and 10.488 mm. Bioflocs group(20 mg/L) was 28.00% longer than control.

Key words: bio-flocs technology; denaturing gradient gel electrophoresis; Macrobrachium rosenbergii;

breeding; water quality control
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