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Fig. 1 The influence of beneficial microbes on water quality indicators
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Tab.1 The survival statistics of grass carp

Y{H/ % Average

. - R J /9%
13 W SRR mimwe  ORRPARS L s
. . . Relative HiE% :
Groups Grazing Mortality Survival rate . . Relative
survival percent Survival rate .
survival percent
% H&2H Control group 8000 2328 70.9 -
8000 2576 67.8 - 67.3 +3.8% -
8000 2936 63.3 -
e 8000 1848 76.9 - 75.2 1.7 -
A
Probic 8000 1992 75.1 -
robioties group 8000 2112 73.6 -
. 8000 168 97.9 92.7 97.0 90.9+1.6
DI A '
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VUK + A s R 8000 96 98.8 95.7 99.0 96.6 £0.8
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T FSIA NG FREROR 225 B3 (P <0.05) , RRIRE FHREFIRZE R B (P <0.01), £2-3 [H

Note: Values with different small letter superscripts in the same precedence means significant difference (P <0.05), while different capital

superscripts means significant difference (P <0.01). The same in fig. 2-3
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Tab.2 The growth statistics of grass carp
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Vaaine and +0.33 £0.47 £0.82 +1.80 £0.01 +0.84 +0.08 +0.03"
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Tab.3 The benefits of grass carp aquaculture
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VUIBEET + A g U E R
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probiotics group

http: //www. shhydxxb. com



334 XVFRAE, 45 5T PO 1 55 A 45 Sl I R e 9 S 9 1) I RCR 397

3.2 EHfaNBEEEHHRERR

IG5 2 1 2 W O o R e LA 7 2 Y AR
B al (RIS 4 7 SR A T S e e fh , LA LBl 25 Fil
SR () LR 284 1 ) o 2 G 1 — 2 BB, i e
IS BRI AN S A B 5 4, IR G B BB X —Fh LA
B E B R R . AT A R
SR O A DU B T 6 AR R R A R
T H L9 45 0 < DU A AR A TR, 22 5%
R BT AR g T G R I
AR 02 B o 1 S 6 400 1) 2 0 20, B TG R, 1A
ZSMRE 7715 5 o BRZA AR B 4R 85 (P < 0.01)
IR YR K 90.9% £ 1.6% , S T 1R
(9 SR B AR , AT o £ D IR 3E 1 RE A Ak M
SiR R0 DU IR RE T , T S DU IBE B L B i
B PR A S —
3.3 HHMEYI EKEREFHEMm

AR R FR A 3k P A T B, Xy 3 £
JHA 28 0 b 300 i 5 B2k W e SR A AL T
A SRS BT A A5 T R I 2 45 40, e o i
IK PRI TP A LTS Y, RETE PG A Fh
ARG FE A A F i A K S, 7
IR SR A 7 A T Ak B A R A A B L 5
FREEAYI DU RE ) AR PO A K S LA AR
T R R ZE AT B OB A AR A T AN B | R
PRFIZLIR P 55 2 R A g S 2B 0 e 4 B i) &2 28
AR, P B — 65 40 T SRS Ab 4 7 Y
VAR PR B G ] B R A AR IR
FEHATRII ) TR IR IR A 2 U il 5910, 2 —Fof
P ZETRAT B I B T A 40 T R S A MLk
R A AR W), T Z R0 A 25 R WY
Py K, oF R TR R £ A HLIR B4 e 3
FE, [5NS4 T WL 0 F) 97 0 o 2 Dl el 484 %2
T IEAVE B, A5 L A MR pH 38
KPR SR, 5 28 52 K BR800 IR g 19 BL PR
45T K T8 AR A D20 J5 PR FRFRE | RR
ARZS AL T FRBHEREE ot (A fE A K
3.4 BHRMEVIIE SN

A B PR — ol BTG G B SO ) 3
LA 1 T 2 2o R, TR T B O 1 S
FLALE J1, iE R HE LR S e o B I AR K R
BRURB, MR AS b8 5R HLIR S e a1 7w
T T A R O A 3 P A R Ok
SR FIUE B B 7E A HNANSEN 2 4 ff

FEMI, 240 v 30 3o A 1 J HE A A T 1K E A
SR T JE 40 4t A TR 53 A 200 TR 3R 0 1 R S
L S5 oA 367 T A, 0 0T S A [T 6 25 ) 32
el 2 A SRR BIO0H AR T B
(9800 8 B, RS 3 B T 1 Y . AR g
A g A P A A AR DU e A
FAER L AN IR 7. 9% (P <0.05) , 45
£ DU ERE P (07 P Bl B R 2 47 £ (A f R, LU SR T G
FEVEAT I R 2. 0% , AR 3 E Y — &
FERE F3GaR T R MR S I MU H BETT
3.5 HalREESEAGEMENNERRE

A PYRRE R S WUE AR A &
R TCRIE P A5 A, A 00 3 By 125 L HILIAR B
BESI BT T5 TR T B 0 D IR A 4, IR B ASCR:
feft o TEFRFEIS AR, T Y DUIBCSE v o v R 4R 1T
SR BRI 1, 3 S H T K RE T, FHOE A 4
TR 790, — T Th Al 2 £ AR G 3 g 4R v, O
—J7 T R K L DA R B8 0 B, Dk i AR ) B
BERORONE, A8 A IR R LR, S AR i A7 T
FRYR T, R A B i, Al ok R WL E AR A
Dl , At DICAE DR DU B A DUV S5 4R
DB B P 21 A Y A i 0 1) EE R R v 875
18542255 Ji, 25 & (P <0.05) . pbobh, 7E
e £ R RN AR 9 B o A v P A AR T
A T T 24, 4w K i R O
PBHETRAL I K | AR TR SR M X 0 858 1) T e, fR 3
PREE, L PR AU B SRR, AT R4
Aol , A RAET R HME

Sk

(1] XUAK, TRifpdl, 2058, . B MBI e vpo IR
RO MG [T]. P EK R, 2012, 19(5)
841-847.

LIUL, XU S Y, LI J H, et al. Evaluation of immune
efficacy of GCRV vp6 DNA vaccine[ J]. Journal of Fishery
Sciences of China, 2012, 19(5) ; 841-847.

(2] BRI, KA, BRIBIAE. 65 =07 21 B B
g [T]. KA, 1983(2) : 15-16, 28.
ZHENG G F, SHI S L, CHEN L S. Laboratory report of
disease resistant by inoculating polyvalent inactivity vaccine
on “three-disease” in grass carp ( Ctenopharyngodon idellus)
culture[ J]. Reservoir Fisheries, 1983(2): 15-16, 28.

[3]  XUfEAE, PMIE A, sofmide, 4. BE AR RETE ) L G 32
W Sl SR ] ok, 2002, 32(3) : 33-
34.

LIUD F, SUN SY, PENG F F, et al. Preparation and use

http: //www. shhydxxb. com



398 A PN 26 &
of inactive vaccine for viral hemorrhage of Grass carp[J]. [14] RENGPIPAT S, RUKPRATANPORN S, PIYATIRATITIVORAKUL
Freshwater Fisheries, 2002, 32(3) : 33-34. S, et al. Immunity enhancement in black tiger shrimp

[4] Bk, x4 #hdpghizy[J]. EK™=, 2006 ( Penaeus monodon) by a probiont bacterium ( Bacillus SI1)
(9):9194. [J]. Aquaculture, 2000, 191(4) . 271-288.

LU Y H, WANG Y T. Chinese herbal medicine in fisheries [15] #oeik, MRmcsHr. s mPuR el ke (J]. K
drugs[J]. China Fisheries, 2006(9) : 91-94. FEREAR, 1996, 20(2) : 159-167.

[5] BJREE, Hws. P2 K= JE 506 3 B iA R L YANG X L, CHEN Y X. The existing situation and tendency
POR[T]. PBEZK™, 2007(9) : 29-31. in development of fish vaccine [ J]. Journal of Fisheries of
LU X R, XIAO K Y. Application of Chinese herbal medicine China, 1996, 20(2) : 159-167.
in aquaculture disease control [ J]. Inland Fisheries, 2006 [16]  MREANE, XIFAE, BRIEED, 5. S H o T 40 ety
(9):29-31. 5 ZHOKIE S R B R S TP RN IWEE ()] Tl

[6] SOMMERSED I, KROSS@Y B, BIERING E, et al. Vaccines 2£4), 2010, 22(10) ; 126-127.
for fish in aquaculture [ J]. Expert Review of Vaccines, LIN M H, LIU C H, CHEN D Y, et al. Application study of
2005, 4(1): 89-101. hemorrhage freeze-dried cell vaccine and triple- inactivated

(7] S, WERE, e, 5. Rk EBR K& vaceine in intensive rearing of grass carp ( Ctenopharyngodon
[J]. srEw R ShRridE, 2014, 4(1) ; 1-13. idellus) [ J]. Acta Agriculturae Jiangxi, 2010, 22 (10):
WU S Q, TAO J F, GONG H, et al. Situation and tendency 126-127.
of the fishery vaccine development [ J]. Chinese Fishery [17]  XUHFAE, MRUARE, BRIEED. Bt s T A 5 =
Quality and Standards, 2014, 4(1) ; 1-13. R DT 8 1 E A SR B R A A (). YEVEK =R,

[8] A KPP T VN 21 K BRI T LI 2K 2010(3) : 4041.

WA T]. W Silk, 2012(3) ; 49. LIU C H, LIN M H, CHEN D Y. Application of hemorrhage
GONG H. A new member of aquatic vaccine-production freeze-dried cell vaccine and triple- inactivated vaccine in
approval of inactivated vaccine of aeromonas hydrophila grass carp ( Ctenopharyngodon idella) culture [ J]. Jiangxi
septicemia was assigned [ J ]. Oceanic and Fisheries, 2012 Fishery Science and Technology, 2010(3) ; 4041.

(3) : 49. (18] 25l kel &, SR, 45, Ffh " PUI” S i /e 5 i

[9] R, B, &G, & KPP R BUIR S5 B FRFHAE PRI ] bk, 2012(9) : 29-30.
ﬁ“]}*ﬁ[ . /Ilf%ﬁﬂiﬁﬂi, 2015, 31(6) : 55-59. LI H, ZHANG J F, SONG W H, et al. Application study of
WANG Z L., WANG B, LU Y S, et al. Development status quadrivalent ~ vaccine  in  culture of grass  carp
and trend analysis in aquaculture vaccines [ J ]. ( Ctenopharygodon idellus) in pond [ J]. Hebei Fisheries,
Biotechnology Bulletin, 2015, 31(6) : 55-59. 2012(9) : 29-30.

[10]  FERRT:, XK, g, 4. sk o A i oT ik (191  9RZRI. B PU pifE AR A P iRR [ 1] dbatk
[J]. PEBAERRZE, 2002, 14(1) ; 56-60. Ak, 2011(15) ; 112.

DUZY, LIUY J, HE J G, et al. The research on probiotics SU D Q. The test of grass carp cage culture in the quadruple
of aquatic animals [ J]. Chinese Journal of Microecology, vaccine[ J ]. Beijing Agriculture, 2011(15) ; 112.
2002, 14(1): 56-60. [20] BRALVL, 4455, 952 SUAANRgL B AR B R A /K 7K

[11] AMEND D F. Potency testing of fish vaccines [ C]// IRESE ], i Z5kf, 2001, 24(5) . 323-324.

International Symposium on Fish Biologics: Serodiagnostics CHEN S J, JIN SY, LI L. Water purification of breeding
and Vaccines. Leetown: Developments in Biological Hirudo nipponica with photosynthesis bacteria ( PBS) [ J].
Standardization, 1981, 49 . 447-454. Journal of Chinese Medicinal Materials, 2001, 24 (5) : 323-

[12] kK%, kbl MRUBREER FRIRERELI]. K= 324.
iz, 2000, 24(4) : 376-381. [21]  Z=fhe, Brom, Mogide. BCa iR 3 ARl LR Fok =
ZHANG Y A, NIE P. Humoral immune factors of fish: a FEFEKAR[T]. FEUKPERIS, 2001, 8(4) : 83-86.
review[ J ]. Journal of Fisheries of China, 2000, 24 (4): LI Q L, CHEN Q, LIN X H. Using three compound
376-381. substances to purify aquaculture water[ J]. Journal of Fishery

[13]  #%ik, Z55Coh. a4 b5 35 K TG S w1 pEos Sciences of China, 2001, 8(4) : 83-86.

P T R RE MR AR 0 TR A 28 ok B FA B 958 I 225 1A 5 i) [22] BALCAZAR J L, VENDRELL D, DE BLAS I, et al.

(I KAEAYER, 1993, 17(1) : 46-52.

YANG X L, ZUO W G. Inactivated vaccine obtainted through
cell culture for hemorrhage of grass carp ( Ctenopharyngodon
idella) : the stability of vaccine and influence of adjuvants

and booster immunization on the immune response[ J]. Acta

Hydrobiologica Sinica, 1993, 17(1) ; 46-52.

http: //www. shhydxxb. com

Immune modulation by probiotic strains; quantification of
phagocytosis of Aeromonas salmonicida by leukocytes isolated
from gut of rainbow trout ( Oncorhynchus mykiss) using a
(J1
Microbiology and Infectious Diseases, 2006, 29(5/6) : 335-

343.

radiolabelling  assay Comparative  Immunology ,



334 XVFRAE, 45 5T PO 1 55 A 45 Sl I R e 9 S 9 1) I RCR 399

(23] xUsmsk, ffIVs. &5 Az 1A 0] B8 £0 G0 25 T BB 52 W 1Y) BF 5% Penaeus monodon survival and growth [ J]. Aquaculture,
[J]. %@kl Talk, 2000, 21(6) ; 24-25. 1998, 167(3/4) : 301-313.
LIU K L, HE M Q. The effect of the probiotic on growth and [25] HANSEN G H, OLAFSEN J A. Bacterial interactions in early
immunity for carps[ J]. Feed Industry, 2000, 21(6): 24- life stages of marine cold water fish[ J]. Microbial Ecology,
25. 1999, 38(1): 1-26.

[24] RENGPIPAT S, PHIANPHAK W, PIYATIRATITIVORAKUL S, [26] RING® E, GATESOUPE F J. Lactic acid bacteria in fish, a
et al. Effects of a probiotic bacterium on black tiger shrimp review[ J]. Aquaculture, 1998, 160(3/4) ; 177-203.

The application of combination use of inoculating quadrivalent vaccine and
beneficial microorganisms in culture of grass carp ( Ctenopharyngodon
idellus )

LIU Chunhua, ZHAO Changchen, JIANG Xiaoyan, CHEN Zonghui, TAO Jiafa, HUANG Zhibin
( Pearl River Fisheries Research Institute of Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong, China)

Abstract; To improve the disease-resistant ability and maintain good aquatic environment, experiments were
carried out in 12 ponds in Beiyang Aquafarm located in Dongsheng Town of Zhongshan City by combination
use of inoculating quadrivalent vaccine and beneficial microorganisms in grass carp ( Cienopharyngodon
idellus) aquaculture. The results indicated that when grass carp was inoculated, antibody titer was detected 7
days later, with maximum value in 30 days, and even sustained until the experiments ended. The average
survival rate of grass carp in quadrivalent vaccine immunized group was 29. 7% , significantly higher than
control group (P <0.01), and the relative percent survival was 90. 9% . Use of beneficial microbes was
useful to improve water quality, optimize the aquaculture conditions, and raise the average survival rate
(7.9% , P<0.01). The average survival rate of grass carp in combination use of inoculating quadrivalent
vaccine and beneficial microorganisms group was 31.7% (P <0.01) higher than control group, and the
relative percent survival was 96. 6% . All the average daily gain, net gain, weight gain rate and specific
growth rate were increased, and the food coefficient was declined in 3 treatment groups. The profits of the 3
treatment groups were 875,1854,2 255 yuan higher than control group respectively (P <0.05). The results
showed that the disease-resistant ability, the average survival rate and the growth rate of grass carp were
raised, and the aquatic environment was improved by wusing quadrivalent vaccine and beneficial
microorganisms together, showing a great synergistic effect and opening up a new way of cooperative
application.

Key words: grass carp; beneficial microorganism; quadrivalent vaccine; vaccination
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