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Fig. 1 Salmon farming and vaccination in Norway
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Fig.2 The factory flounder fish cultivation and cage culture of large yellow croakers in China
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Fig.3 The main diseases of marine fish farming in China

2014FFE 1655598 7



IR 3 0 A0 B A, T D TR /K £ S S0 A SR A
T RARZART 50 %, FRFHAR MY X5 35 B AH SC AT Bk
Z RGN, IR R, AN A A R
{4 O 75 A 1 it R A 4 2 4 e B, — EL M L £
Fh H R EUNIET R KHAAE 50 %~60 % , ™ [ AJ
Tk 90 %L b TR [ K FRAE 0T 2 SR T 0
RFRIE 30 %L 9 3 () L 28 A K FR A fe
JRE AT RFEE K SR ) 1 S  29 R 3 2 —

DAHLAR 2 00 Ak 25 25 06T 2 B Rk E
R E B E PTG SR S AT B, BRI E B IR
IRl 5 T 8 R R HEa A R sk EE H R
WP RIS LR, 5 80T 2490 JR ek &
HE , 28 5% BR T B K 7= i A A [ RN R B 5 e 1Y)
TSI H 8, 2006 4 F 247 & A 7E_LIEH
Wi 2 F ML Y 5% Rl 1L AR KSR T
FEFE BT A4 2 B ik 304208, P L 8% T —
H o TE 057 P K 7 57 5 4 1) 5 T 2 3 e K
N = SC SR A K R AR TP R A TR RE ) < B
A9 5 e 1T R4 R EUK PR FR 0 & R B B A
M, AET AR R0 R (8 AN et Sk 1 67 1 52 i)
B2 B R ALK = IR 7 AT — 1B Y (A
FE 7K 7 5 PR R S TR AR 2 U

DASE B M A% 1) B 328 BT IR SR W B 28 O O
JUAF SR ] P4 A5 P I G A LA S5 Ry A0 ) RV 4R, (2
&4 2R 1k 1 A A AT A — 151 75 b A B T /K fa 2R
i PSP 8 S YR s 3 N NS s SR VA S
TC Y 2 A7 LR R 2 A5 7ET 1Y) B SIS 2R ) T 7 AR
TERBUS T FELGEMY , H iR /K 7 5 £ 2 DR s 3k
PR TR0 05 28 B T 2011 4R IS SR A5 A0 3 4 2 1Y
Al 2 e DR A 2 A (A I E 5 < A
TAET(2011) 6545 ) , K EE BT 7Kg 38 i 2% 4 [T
TR 55 7 05 8 1 BT 2012 AEARAG A B I PRI 561
AT, 2013 4F 58 WA ARG ARSI T 24 4F 10 J1 I
FE T A A 25 PF A O S TE R, X
A S 33 TR I ok e 0 9 ) A VA /K A 28 Ak e
HHERR , BE5E T RS AR IR I8 Al A & R
) E B B, Wl Ry 3R [ D SR £ 24 Ry 1 3 i K
0 2 TR Ml 1 RN R RS e R B AL AR A (1) i
FRAfH T A= i R

4 FKEBKEEFEITWFEERTELRIK™
BE R BLE
eI 20+ 2247, LArb [ Dy 32 0 MK DX s 2R

8 HEIRERZE

T K77 IR GE MY e e A REAR PR R . R
GUAEF T3 WS HE 11 [ I 9% B oK, 77 e o 122
MU B2 E U EE R A GEN
[ P 52 5y BRI AL e 2 4, o i —4>
S E R PR K = IR At e LA 2 [ P | £
FOE I R, 9 S 2505k BE 45 A B il 22 PR TR
o fHR, BEE BT A AR R Bk, Fe K SR FE
A 1 T X R e 3k e P A ) v, o — A0 ) ]
R HIE BT

ST, A EREEKIRFE L B 2220 A Tl A & 5
I3, IR AR A v T K SR B 22 B 4 K 7 5
AR AR o DL A 2 TR Rl R A 24 T 2% A2
FEVHESR , LA REDSHE AFRBRIS DR TR 5 0 K Ji f s
FUR , o FR A o TRl BORBUAE A= T
PSR T AR B DU IR AR S M, A
0 288 Dy B v R A SR B R A g S
AR A, — A2 B TV AR K FRIE R L AEAR A
AR A oRE S BRAE T TR

FERX P Tl AL SR, —J5 I, 25 Ffo
o JE AT A SR AL KAA Hh v S8 ik e 7 | Bt 3 R 7 K
01 TR B 0] 5 LARE JE T A8 PR K S5 5 A BE TR
IR WAFE SR80 O 2 E A AR Tl AB T2, Tolk Al
FrRFAAR 2 g B e 2 B R £ 28 ] (A4
By, A5 Tl 3 B A R S AN ] G, A e i
o FRY DR i 28 2 Tk K 57 G P e DR TR B XU =2
—o T35 I, BORAGAK (1 T S MR bR Lk S
Xt e T 7K 7 B 40 S B 20 i A Pk, 7K
77 R A SR K B 5 e 28 U A BRI G
R TRI L, 2 JR T AT PRI A M AT 55 e e
9 5 B T BEE 28 Bk e [ 7K 57 BRI 1 38 1)
Ko

Hh TR DA S e KA b 2B 7 ], K ) K
JK 7 R FE MY JE R LAE K 8. 28 9 AR i Tl Ak )™
B R v TR I 14 5 A i 2 42 Tl A 42 4
[E N e 137 R NE Vb o o e e (BRI R LTE O
B A5 25 W A B S AT R I A s R B R
LA ot GBI S Wi & | BIER 71 i DN £ 71 9: A2
e B ORI A 2R 25 A2 25 2 AN ] SR A 7l
KRR I IR EHE o 125 PG YL
k4 R AE IR TT K 045 R BDRS dE3A1 ]
AT 2o B2 TS A AP, R ] A i K £ 26
P2 B AL e Ko A0 R g 2 b — A i e 4 A R I L
AT B, B [ g7 1 2SR B Tl AR T T i o Y



B S

S5 3k

(1

(2]

(3]

(4]

FAO. The State of World Fisheries and Aquaculture 2012[M].
Rome: Food and Agriculture Organization, 2012.

SRR VEIT Tl AL SR f A e AR [J]. KR, 2013,
11:12.

Roar Gudding. Vaccination of fish: Present status and future chal-
lenges[R]. Beijing : The 4th Annual World Congress of Vaccine,
2010.

Mardonesa F O, Pereza A M, Valdes-Donosoa P, et al. Farm-
level reproduction number during an epidemic of infectious salm-
on anemia virus in southern Chile in 2007 —2009[J]. Preventive
Veterinary Medicine, 2011, 102:175-184.

[10]

Kontali seabass & seabream monthly report(EB/OL]. 2012,
http://www.kontali.no/?div_id=73&pag_id=75.
Park S. Disease control in Korean aquaculture[J]. Fish Patholo-
gy, 2009, 44:19-23.
Tebbit G L, Erickson J D, Van de Water R B. Development and
use of Yersinia ruckeri bacterins to control enteric red mouth dis-
ease[J]. Developmental Biological Stand, 1981, 49:395-401.
glk AR Ry 2011 E L ZE TR S M. Jbat: s E g0l
JiEAt:, 2011.
Al R Ry 2012 48 o [ K A 3 TR B M. b st
TELO H AR, 2013,
Hastein T, Gudding R, Evensen O. Bacterial vaccines for fish:
An update of the current situation worldwide[J]. Development
in Biologicals (Basel), 2005, 121:55-74.

Vaccine: A crucial support for
industrial upgrading of marine fish
farming in China

Ma Yue', Zhang Yuanxing', Lei Jilin’
(1. State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shang-
hai 200237, China; 2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qing-

dao, Shandong 266071, China)

[Abstract]

Vaccination plays an important role in large-scale and intensive commercial ma-

rine fish farming. Vaccines have significant positive impact on the reduced usage of antibiotics
and have been a key reason for the successes of the healthy and sustainable development in ma-
rine fish aquaculture industries of developed countries and regions in the world. China, the
world’ s largest fish producer, has been in the time of industrial transformation and upgrading
on marine fish farming, however the increasing serious problems of fish diseases and food safe-
ty have become one of the executing barriers for the greater progress in marine fish farming.
With continuous technical breakthroughs in research and commercial development of marine
fish vaccines funded by national industry system of flounder fishes, vaccination will be the core
strategy of disease control and prevention in China’s marine fish aquaculture.

[Key words] marine fish farming; current situation; industrial upgrading; diseases control
and prevention; vaccine; development trend
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