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REN, FANFE, FEH, A F, FAE, ¥ &
PO BRDOKPBIAT, | TOK =6 TR ST AL %, 170 I 530021)

WE . CELEEF A (GIFT strain Oreochromis niloticus) W55, %R 1 MR 1 MEEN AT R RN, FEK
RAEKZT 50 ~60 g- 2 Bt A TR TP 4% BR 1 ( Streptococcus agalactiae) (B #k GDO01) , &t XF GDOO1 Bk
BSOS B % R R BRFET- RIS, BFR T CDO01 TRk AR v 4 K R 5 B B A3 1 W
HREW, DEXMBINRR 674, KEEMRERERBEM 534, RRBMERT9.1% ; 2)GD001 FEHEH -3
B E R 4 x 10 cfu-mL ™", BRYLSF 2 ~6 d RFET-RIEN]; 3) GDOOL B/ 53 MRFRFH 11 K FR M A %
0% LI L, 15 NERRMBIE A 10% ~89% , 19 MR R M BIE T 30% ~69% , 8 NFKRMBIERMLT
30% , RIIARFERZRZXT GDOOL FHRIBIHR S BEMNZEF(P<0.05),

X HEFIEM; RR; vURS; TIHERE

hE &S S965.125 MERFRERL: A NEHRS: 2095 -0780 - (2012)06 - 0022 - 06

Family establishment and disease resistance of different families of
GIFT Nile tilapia Oreochromis niloticus

ZHU Jiajie, LI Liping, TANG Zhanyang, ZHOU Yu, LUO Yongju, GAN Xi
(Guangxi Key Lab. of Aquatic Genetic Breeding and Healthy Aquaculture, Guangxi Institute of Fisheries,
Nanning 530021, China)

Abstract: The families of GIFT strain Nile tilapia ( Oreochromis niloticus) were established by pair-mating and the juveniles (50 ~ 60
g) in each family were challenged by Streptococcus agalactiae (GDOO1 strain). According to the median lethal concentration (LCs,)
and infection mortality rate of each family, we evaluated the disease resistance of GIFT strain Nile tilapia to the challenge of
S. agalactiae GDOO1 strain. The results show that: 1) 67 full-sibling families were successfully established, and 53 families (79. 1% )
were maintained based on their reproductive performance; 2) The LCy, of S. agalactiae GDOO1 strain to tilapia was 4 x 10°cfu-mL™";
3) Among the 53 families, 11 families had survival rate of over 90% , 15 families (70% ~89% ), 19 families (30% ~69% ) and 8
families (less than 30% ). It is suggested that the disease resistances of different GIFT families challenged with S. agalactiae were sig-
nificantly different (P <0.05).

Key words: GIFT tilapia; family; disease resistance; Streptococcus agalactiae
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HITREEY e, HFRFEE . TR UK S5 RS
T £, H b ik E RG] RN EER K.
2008 4F ~2011 4E)7 AR\ ¥gmE. T 7H. fREAG A
YRR B AR, SBXE RIRRIEE o Ak
BRT ( Streptococcus agalactiae) , KK HF K 40% ~
70% , KIRMEIFET- SRl 95% ), BRI E
BT ERWAEGTHER, HEHED D EaFRHEI T
TR R Ik, hnsgExt % JEAPris & Fh it
H, NHEE N TR ERITRIEE, 288
ffR 2 A B O . B N AIMEEZK =B Ak
BFHEEIRT —RHM T, MILLER %" i it
53 F i By B A EOR I L K PE P &E (Salmo salar ) 2
WHURR R MRS g mEs RERE
H P71 48 5K 5 ( Vibrio anguillarum ) ¥% 7 @ ( Paralich-
thys olivaceus ) F1:¥5 15 &5 ( Cynoglossus semilaevis ) 5t
g SRRSO B T P A BES A RE AR (white
spot syndrome virus ) B # [E Xf ¥F ( Fenneropenaeus
chinensis) . ERTENE AR FEE LT
BHE O AREEY Y RngERE S S0,
FRD AP i RIE T MEE D, X5 E
AR EEEPIEARR, ITNKRAHITT
FUBE R IT AL, T B 5 BUS RE R R
MG R 5 IBRE R, AFFRE S iR
FRIEE KPR FHRiCii e sx SR Amep

AR
1.1 K3

WA A ERG TP IEARMY, %
% 2003 4F NERHH & - R A5 5| BEH P3 AR
HESIEM, SR FEUAREEME RN E
ZRRBATRMAL T, BEICS®E = P8 A, @il
X E PR AE R R T R AREE, AR,
R, ROEEMER BT, PRk M. B 80 EAE
AR RMFEAR . BEYLIRK S BAEMK. TR
B REEZH AR A4 i 0o 2 9 ( BHIA ) [ AHE F7 2 B Ril 2
b, 28 CHHIRAEHIF 24 h, WIEFRE T E £
K, BLUs st Y B AR IR

JEGAE F H TFLBE BRI B R GDOOL Sy )™ 7
IKFPEBE S R BRI T E 5, fidiZi s %
SE IE TR AR B B T TR P X AR AR
1.2 RAR#E

2011 45 A ~7 HAE) PR IS TR Sk K
AT B B A E R M BEILECRT . 4% 1 HER

1RO MRS BC X, FEEARR 7514, BERE
WEWEABH, EMFEPEamEEE 1 AR
RIE RN RN R RMITIERE .
1.3 RR&aRFEDNE
1.3.1 HEffEs AERNAPHafiEEE S0
~60 g, FEHLFE 10 KA HLE 3 B £ i fisi T
JIEZH ZUE4T BHIA [E{A3E 37 S8 2 0E B 0 R e
BREA . IBRYLRIGHT S K 0. 5% w54 R B 7 WK
B2 h 18, REMETE, KB AYREKR
30 CHIRAEH 8 ~10 d, HRFBARMEIEER 1
W, B2 d#kmK, ERAER, REBRFH1d
IR,
1.3.2 GDOOI PEBOULHRENE  FEFMIF
BB - 80 CLRFFH) GDOO1 JoFLAEBR & 72 B 4 TSA
e st bRIZk, 28 CH53% 24 h, SRJ5 KM K
PRBUAYE FIWA TSB(SEH) ¥ KIEH 4
24 h, FAEEEE K EBAIWE R 5 x 10" cfu -
mL ™', I 1A%, 10 £, 100 4%, 1 000 1% F1
10 000 £5 5 /N Mk BB BE R BE . BEMLE 1 DNR AW
120 BfsrR7E 6 MR, % Lk 5 FkE S
BNt 5 AaPATRERES 0.2 mL- B T W, Bk
B 1 HFEST0.2 mL 0. 9% A BERKAE X IR . 1
58 B ik 1E RIS AR SR, K IR PR FRFE 30
C, EFFEME., TAMBK, &3 hHHIET- A
IR EeRE, fRERREILESIE T Ak, it
B AR R B IR B
1.3.3 AHERZATIERFEBRLIEMSE S8
BaE LB E M BRAE I 8s, X 53 MR R AT
GDOO1 T& A Ty /R ge, JERYL Uk B 0 2 BB S vk
BE, FlEH 0.2 mL, BNFKREM 150 B, &3
ANEEH, BH50 &,
1.4 Sitsow

RIGEHE R A SPSS 17. 0 Gt B4 # AT s H &
75 24347 (One-Way ANOVA) , R HI&/NEBE 21
HITERREMEZE LK, X4 P<0.05 BFAR2E
FiR#E, P<0.01 27K B, IFH Excel 2003
WAHITLE,

2 g
2.1 RAMEER

e B ML R B B AR 75 BREATRE
PLECXS, FEA 67 MRRZH, KABX RINER
89.3% . 1 AT R R MRS, WikmE



24 Bk R %

ERE

BE/NF 500 BHRR, REEETHEREZNR
ZHIF 534, REBRT79.1%
2.2 FRERZBE GDO1 HER
2.2.1 GDOO1 pEHFWENE  AFEWRETL
FLEEER T GDOO1 YL 45 R L3k 1. 1 5. 10 £,
100 f%. 1 000 f571 10 000 57 B f5 YL AT 3

I35 90% | 85% . 70% . 55% F1 10% , XfHE4H
WA HIFET . X BT fh B G A0 AR U £H 4 647 BHIA
B FE RN T 43 B o BH M, 3R IH X 6 £ 2 PR Jak e
T GDOO1 B S 1=, B Reed-Muech 2
A GDO01 F kI B BBE B N 4 x 10°

cfu'mL ™",

F1 FEARELIAEKRBATERLER
Tab.1 Result of artificial infection of S. agalactiae at different concentrations

T VR R YR BE/ cfu - ™! BYeta/ R 1t/ R BIEH/ %

microbial concentration infected fish dead fish mortality
5 x10" (1 4%) 20 18 90
5x10"(10 %) 20 17 85
5 x10° (100 %) 20 14 70
5 x10%(1 000 f%) 20 11 55
5 %107 (10 000 £%) 20 2 10
0.9% H=3EE K (X IE4H) 0.9% normal saline ( control) 20 0 0

2.2.2 BRFRBY GDOO1 FHEER  S3HHEEE
8 400 B & E ¥ B Y TF 43R GDO01 J5 45
RENFE2 A1, MARRRKET-REH LM,
JRYL 12 h JF 00 0 H BTE AK T FT 8 B ) v o
KRR, 14 h J5HBFEM, K e g Sk ER g
JEE2 R~ 6K, 12 RIEIIET . £2 B
11 ™% %t (52%, 80%, 81*, 83*. 89*. 105*%,
112% 87%, 100", 79" 98* K 7 ) iR Y AL TG 2 B

BRTHAMH, ZRFEEP<0.01), B 1ARYE
BRF WG RI/NEATHES, S R
90% LA LB 11 MR FRE CHBIURREFR, B R
TE70% ~89% K 15 DR F 2 LN BBRITREK R,
JIE HRLE 30% ~69% [E] i) 19 PR FRE L —B K
R, BIEFRIKT 30% 1 8 MRRE LA BRER
RIS R R AN R R X GDOO1 F #k i HEHL RE S
R RERZES.

*2 AREKRHREAILES GDO1 BHHEHIBEE

Tab.2 Survival rate of different families by artificial infection of GD001 S. agalactiae
R % family 52# 67# 68# 74# 76# 77# 80# 81# 83#
JRIGHR survival rate 95,38 £1.03 ** 80,00 +2. 08 * 65.06 +1.09 78.46 £3.04 77.63 £1.89 10.00 £2.08  96.62£2.25**  96.15+1.64 ** 97,69 £3.24 **
Z% family 85# 89# 93# 94# 95# 107# 69%# 11# 113#
JRIER survival rate  74.00+2.04 9593 £1.54*  60.77 +1.05 67.69 £0.93 35.38 £0.84 74.62 0. 87 61.54 +1.08 71.54 £1.25 5.38+1.07
K% family 123# 78# 86# 88# 77# 73# 97# 105# 108#
JRIE S survival rate 5,80 £2. 12 46.90£2.07  82.20+0.94 * 58.90£2.12  80.00+1.48 * 51.40£1.37  89.70+1.13* 96.30+1.05*  73.90%2.23
K% family 106# 82# 75% 110# 112# 87# 104# 100# 65#
JRIEH survival rate  50. 00 2. 31 44,00 £2. 41 54.10£1.93  83.30+1.82* 95.40x1.41* 9500+0.82*  85.00+1.21* 95.40£1.37*  9.71%3.56
FK# family 79# 90# 92# 98# 103# 101# 125# 118# 114#
JRIGEH survival rate 96,43 £0.58 ** 12,33 £4.21 61.31£2.67  94.78+0.88*  12.94+5.04 9.77 £3.41 72.31£1.58 70. 00 £2. 01 55.20 £2.24
K% family 117# 102# 96# 84# 119# 109# 66# 115#
JRIE S survival rate  57.20 £2. 45 45.07 £2.83 44,96 £2.74 8.27+1.86 87.69 £1.37 * 62.00+£1.24  86.43+1.62* 43,00 £3.11

H: . ZREF(P<0.05); . ZFEFEEE(P<0.01)

Note: . significant difference (P <0.05); #x. very significant difference (P <0.01)
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% BHLR & strong -disease-resistance family
80 BRIIAHR
secondly strong-disease-resistance family
2 70
S E 60
%3 —BER
HI .2 50 general family
=5
2 40
30
VLT &S
20 susceptible family
10
0
O 0% R % X X X % X R O ¥ & % X A A X X X S X ¥ & X ¥ A 0% X X X ¥ X X X R ¥ L IS TS I T N T N T P
DSOS RIS 9 PRI EF S EC B EERERIEF RSO TP RIS AP ST P b RS S S S
RS
family No.
1 S3AEED AR R AR TFLEEERE G 1T s %
Tab. 1 Average survival rate of 53 GIFT strain Nile tilapia families challenged with S. agalactiae
3 e A, EHUR RN 5 IR R T R R Y S
nre

Rl 0 9 A £ G R T 4 37 9 R BRI T
2T R e (BRI A
Pk R2MATI RHUATH 251 . 255R 88 . R85
Yo, BRESFE RN, P IEATEERTEZ N
HFIBAREA R 20, R A B0 B A 28 28 A i 25 57
Ve R R 5 BB R . BRI, MIBfEAR LR
B AR 1 TR A AL S Re ThBE . S5 & bk
B R AR AR R IR E e, SRR R
FE4r P S T\ TR B 4 R B O 2
DHESE T CHOE 1R B0 2% o X R
R, FEARR M40 T Hibt WSSV BB 1 LR BB B9
SrBIRRES T 30% 1 15.85% 5 BRAM MRS 68 31
R R R AT T Posd N i B8 A,
HYL 5 B BE R HR B E R 30% Ll b MLk
WF9E 3 W i A TR SR A R SR AR HEA T H0 &
PE TR

REET KRBT 53 AMRR, KR
REATEM R T AT IR ARGy, B
P T IR R X TR S RN, I 4 5
AR et AL TR K O T B R PR RE ) 22
Fo WA TRART R MMRBES R, X5
JE AT RIEME . BURBE 1. B R E L
FEME TR ER] . BRI 53 MR R P IRE 11
MEVRER, BBIURRR 151, BURKZRS

A2 80% LA b, HJEF AT RE & KA s bt
WHARR, ETREH LRI, SEFHIREA UL
W TAEFE RPa 6 I 3R73 T 82, GRIMHOLT
2 24) 25 00 i 1 (Aeromonas salmonicida ) FE etk
fick 8 %% 1l 995 95 B¢ (infectious salmon anemia virus,
ISAV) 3 R YL R P AN R K R M, i
PR FTSRFNRTIIR BURK R

EEMRVPIENF AR R ET T EEEESY
PR mAET LEAITH, BRIFEEE—H#E
PRRRAMGBER R, HX EE—RAHERYEZ
JEWISER, KR RPUR I REE ST 8%,
BREMENMRBGREAE, EHEHRER IR
& B AR AR RET KIURHEX S TR
TR B E T Hehil o

SE 30K

[1] X, BHR, FHa. PEARRMR—EHBPEANT
BEAARLI]. KPRHE R, 2006, 33(1): 8-11.
LIU Feng, XIE Xinmin, ZHENG Yanhong. Fine strain of tilapia:

the grow out of redbelly tilapia Tilapia zillii[ J]. Fish Sci & Technol
Inf, 2006, 33(1): 8 —-11. (in Chinese)
(2] SREERR, 2408, HG, % RRESNEEDEafiRy
Eml)]. Z#RlRleE, 2012, 40(2) . 830 -831, 862.
ZHU Jiajie, LI Liping, GAN Xi, et al. Effect of temperature in-
ducement on male rate of genetically improved farmed tilapia[ J]. J
Anhui Agri Sci, 2012, 40(2): 830 -831, 862. (in Chinese)
(3] #1802k R 4 B 458 B AR 6] i R BB T 90 4 LA



26 2R U

ERE

[D]. b E#HHRY:, 2011

KE Jian. Bacteria pathogeny isolation, identification and primary
comparative study of disease resistance in tilapia species [ D ].
Shanghai: Shanghai Ocean University, 2011. (in Chinese)

[4] MILLER K M, WINTON JR, SCHULZE A D, et al. Major histo-
compatibility complex loci are associated with susceptibility of Atlan-
tic salmon to infectious hematopoietic necrosis virus[ J]. Environ
Biol Fish, 2004, 69(1/2/3/4) : 307 -316.

(5] BREAbK, RLES, Hpitig, %&. ¥R FEHMRREL RHAERMG
FRHERRMIE[T]. ZKF=4:4it, 2010, 34(12): 1789 -1794.
CHEN Songlin, DU Min, YANG lJingfeng, et al. Development
and characterization for growth rate and disease resistance of families
in half-smooth tongue sole ( Cynoglossus semilaevis) [ J]. ] Fish
China, 2010, 34(12): 1789 -1794. (in Chinese)

[6] #RHZE, BRIAM, HKM, . FOTHI8IIERE R g R

aHrlI]. REKRAE, 2010, 17(1): 59 - 68.
XU Tianjun, CHEN Songlin, TIAN Yongsheng, et al. Compara-
tive analysis of disease resistance among Japanese flounder ( Parali-
chthys olivaceus) families[ J]. J Fish Sci China, 2010, 17(1):
59 -68. (in Chinese)

[7] skpee, XU, FMHE4k, %. HEXIFFURELE T K920

FELI]. WK HEsE, 2002, 23(2): 53 -57.
ZHANG Qingwen, LIU Ping, WANG Weiji, et al. A preliminary
study on genetic selection for disease resistant strain in Fennero-
penaeus chinensis culture[ J]. Mar Fish Res, 2002, 23(2): 53 -
57. (in Chinese)

[8] EZAZM T, HARVEY S C, BOONPHAKDEE C, et al. Isolation
and physical mapping of sex-linked AFLP markers in Nile tilapia
( Oreochromis niloticus L) [J]. Mar Biol, 2004, 6(5) : 435 -
445.

(9] %%, JKE, W, F. —DRFT S IE o HEER5R1E
SCAR #Ric iy [J]. Mol Rh2# k%, 2011, 32(4): 34 -
40.

YANG Ling, MENG Qinglei, LI Xian, et al. Establishment of a
female specific SCAR marker in blue tilapia Oreochromis aureus[J].
Prog Fish Sci, 2011, 32(4): 34 —40. (in Chinese)

[10] %%, &KkT, HER, &. MikS5eSPIEatEHMEXY
AFLP #RiE[J]. /KAEEW%ER, 2007, 31(6): 901 -905.
YANG Dong, YU Laining, ZHANG Fanrong, et al. Screen sex-
differential DNA fragment in Oreochromis niloticus using AFLP[ J].
Acta Hydrobiologica Sinica, 2007, 31(6): 901 -905. (in Chi-
nese)

(11] Wibeds, #=BE, BEH, &. HEMREPTFAERYE

RERBEREMBLA AT J]. T ARARWL A, 2011, 38(1): 135 -
138.
XIE Xiaoyong, LI Sifa, CAI Wangi, et al. Selection response to
growth performance of F6 ~F9 of GIFT strain Oreochromis niloticus
[J]. Guangdong Agric Sci, 2011, 38(1): 135 -138. (in Chi-
nese)

(12] ¥k, fPREE, sk, 4. BEEWHIRN RBP EaEK
AR m [ T]. KAEEY ¥R, 2011, 35(6):

998 —1004.
JIANG Yongming, FU Tianxi, ZHANG Li, et al. Effects of feed-
ing microorganisms on growth performance and the activities diges-
tive enzymes of Oreochromis niloticus X O. aureus[J]. Acta Hydro-
biologica Sinica, 2011, 35(6): 998 —1004. (in Chinese)

[13] BeakMl, R4E3E, 0. RIEX D E 422 m i X R
BERE[T]. BRI, 2011, 7(6): 77 -82.
DUAN Zhigang, WU Jinying, LI Wensheng, et al. Research
progress on effects of low temperature on tilaplia[ J]. South China
Fish Sci, 2011, 7(6): 77 —82. (in Chinese)

[14] FHV, B, BAE, %. PIEME6 MHRRANKERHEN
ESHTLI]. TTPEMVE R 22 B AR, 2011, 29
(2): 104 -109.
LU Qixi, LIN Yong, BIN Shiyu, et al. Analysis of cold tolerance
measure at low-temperature in six tilapia families[ J]. J Guangxi
Normal Univ: Natural Science, 2011, 29(2): 104 —109. (in
Chinese)

[15] ARIMNE . 2 =l o e JC S o 0 8 1 O BT ) % S PSR 1) 90 25
FX[D]. BT SRR, 2008.
XU Zenghui. Preparation of Streptococcus iniae vaccine and its im-
munological efficacy on tilapia[ D]. Nanning: Guangxi Universi-
ty, 2008. (in Chinese)

[16] E%i. PIEf ICER 1 PGRN HH cDNA fF 51 & 33k 4 #r
[D]. 7 : J PER*%, 2010.
WANG Rui. Sequence and expression analysis of the gene encoding
ICER and PGRN in tilapia[ D]. Nanning: Guangxi University,
2010. (in Chinese)

[17] B . BEMEYY R REFEARIM]. bR JeaRil
K R, 1992: 49 -50; 126 -129; 371 -373.
CAO Shuze. Veterinary microbiology and immunology technology
[M]. Beijing: Beijing Agricultural University Press, 1992: 49
-50; 126 —129; 371 -373. (in Chinese)

(18] skit, #ie, BRim, 5. 10 MRy R 4 Fhr P 4k
BURTE IR EERR B SRR [T]. wokdl, 2011, 41
(5): 35-39.
ZHANG Bin, HUANG Ting, CHEN Fuyan, et al. Studies on an-
tibacterial effects of 10 kinds of Chinese medicinal herbs and four
combinations on pathogenic Streptococcus iniae from tilapia in vitro
[J]. Freshw Fish, 2011, 41(5): 35 -39. (in Chinese)

[19] £, B8, £, &, GSRENTRFEEES Fak
WEZ§YI3h 1% (1], REEK=¥Be2 4, 2010, 25(4):
285 -288.
WANG Weili, LUO Li, JIANG Lan, et al. Pharmacokinetics of
florfenicol in tilapia fed diet containing the drug[ J]. J Dalian Fish
Univ, 2010, 25(4): 285 -288. (in Chinese)

[(20] 2. ZAEATFEEREN B, LE R EHRM RN
HH His-Sip M REZRFEMIE[D]. L. BEEHEX
2, 2011.
LI Tong. Isolation and identification of Streptococus agalactiae from
tilapia and immunogenicity of protein His-Sip recombinant protein

[D]. Shanghai: Shanghai Ocean University, 2011. (in Chi-



56

RERE: FEFIEAZREE LUK 27

nese)

(21] 3RRE. PEXIFFMPEEST SRESEAE(D]. #

5. PEMEERY, 2010.
ZHANG Tianshi. Selective breeding of disease and adverse resist-
ance of Fenneropenaeus chinesis[ D]. Qingdao: Ocean University

of China, 2010. (in Chinese)

[(22] FIBL. PEXUF KW 2 57X WSSV WfURtE a4 [ D].

i PEMEEREE, 2010.
MENG Xianhong, The analysis of WSSV resistance of Fennero-
penaeus chinesis “ Huanghai No.2” [D]. Qingdao: Ocean Univer-

sity of China, 2010. (in Chinese)

(23] BREASK, HKRE, REZE, % . FHGURBEAMEROEL

[24]

BHAKMPURERER S W E [T]. k=248, 2008, 32
(5): 665 -672.

CHEN Songlin, TIAN Yongsheng, XU Tianjun, et al. Develop-
ment and characterization for growth rate and disease resistance of
disease-resistance population and family in Japanese flounder
( Paralichthys olivaceus)[J]. J Fish China, 2008, 32(5): 665
—-672. (iin Chinese)

GRIMHOLT U, LARSEN S, NORDMO R, et al. MHC polymor-
phism and disease resistance in Atlantic salmon ( Salmo salar) ;
facing pathogens with single expressed major histocompatibility
class | and class I loci [J]. Immunogenetics, 2003, 55(4):
210 -219.



	22
	23
	24
	25
	26
	27



