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BHEE L AEED BERS FXAC IR’
(L ARl il Fp gk BB SRR EKE RO B BRI ) 2660715

2. RETERFOKT S i 2013065 3. WIARHEF T EEEK T ABRA R A 265100;
4. IARZFEMITPOK - HIRATF MG 261418)

WE R4 % /=4 K ¥ (Edwardsiella tarda) & 7 47 (Paralichthys olivaceus)ty + £ = —, = &
UM TEAFE VT HER R, KFREEL 2012, 2013 f1 2014 FH EHL TR B T E R E N %
K, T20I6 FREIAMETT BMNTHER, B BREFZ 4N RREAZ BN BERR 1A,
ZE60dW vy F A KRN EfMREZELREATHFRALEER, FHRFE T7TANEITR I (H
FREFEFES0%N) N R F, BF L M EIE . # 4 R R (F1639), W &H 7 Fik 77.23%, th 28/
F AW TFHMEE 32.75%, 4K B#K Rk 2 0174 c/d, H 28 MK A B93{EE 0.023 cvd, %K
% AKJRE B 2007 4£[FO750, #7487 % (Mbrio anguillarum) % %]. 2009 4£(F0927, i 31H m X
#)fn 2014 F(FLA2L, LR Z ZELRFRRA) R ENRR I BR R ARIFRLEZHNERD R,
REWTERZ AR AZRKRES, WARR X AL T (R HLE), e e ABREGHTFROTRE .
AARH—F LR, REALFRAEFEETRALR AN ARRE, I —PRFHEKER,
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2F ¥ (Paralichthys olivaceus) 2 & [ -t J5 7 ¥ i IR B 6P R SR AR . R ESE . R T RE,
X B K IR 2 — AP, FEERRBIEL  FREUIRG T A EEIRA Y AT RR kR (T S, 2005;
T 5 K JR i, 8 B T AR SR I Y A K&, 2017).
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REEMERLRHKEHBE ZMAERE
(Edwardsiella tarda) | & i) 7K A= 3h 91 952 9 (R 2% F- 55,
2011), fARRIE K . 2o HA B A | IR R L
o B ETAS S B & AR RS, 25°C~30°C K
200 e oy R A o 3R 5% 2 AR [T 3 M o £0 28T
Tb3E . R Z AL | BEYE A A, -t n] 3 i
SRR A | B AHEAY IR 9 R AR [UTR ) B Y B A W
Ak A B R (B 2% -4, 2011) . 227 3R 45 (2012) X %
A [C PR A ) 25 A5 PR R AT T AR AL, S B8 IR R 97 % 1
AR IR TR W T R B35 T LAt . Bk B 4R 45 (1998) X A
H A< 5 figi (Anguilla japonica) 4 B i) iR 2% 2 1L [T
AT EOE I, S WS 1 R RIS H AR K
95 %) I AR 3 S R AH T

PRPAMRSE (2008) . 7 4245 (2010) . F %55 (2013)
A3 5F 2007, 2009 K 2012 AEHEEST TR AR Z
i 883N (Vibrio anguillarum)/E e scsh, 4% H
BTN R &R . BRAAFREF(2011) F 2003 482,
Xof v [ P A TN TR BB IR, 7 b AR )
BURBEAR, SRJ5 5 A BT BEAR S H AR B R
FOPRERA5E , ARAG IR 0 R AR KB R
B FAE R BEAS , DA [ 51 i 28 67 1 358 3 BEAARAE Sy A0 AR
HATHACAT BN =R, BT A B bl 157
BramFh. KI5 (2014) . FIMAT 4545 (2015) F1AS T T
£5(2016) 53 51 A FH 3R 2% 72 f 42 FC e 0 4 1 58 R b4 T4
FEERGY, Tk T —SehiiR G B RER R, I
B YUIR 5% % 8 AE [C TR A 675 i Fh B8 5 JL Al . 5% SC 114§
(2014) W5 R B, ¥ URORAE I S J5OKS 7] LA S r
FEPIN MR LR, A B TSR R AR . 3
1245 (2014) LA GE AR MEAZ K B AR R AT, PR
BRME AT, KRG SR ETRR, g4REmR,
WEAZ & B IR AR R 4l A B | SE s S AU o — 25
7t =

AR EEE AR REE L, L2007, 2009,
2014 “FEEH PR A BER RO EA, T 2016 45
Bl 28 A EESE R, NPk o A A R &R
FEXT X B R R PEAT T PR 58 & flAE I T Y E 1
AL ST

1 MRS
1.1 FEERRMESL

SEACRIEALEE . H AP B, 56 = 4 6T, 2009, 2010,
2012, 2013 & 2014 EFE5 %, 2016 4F 4 AP HA
4T 2016 FPLIRF BB ICH TR REEE o A&
WH Zdr i Mt 25 B, kE T 16 DA

Z; 27 R, kAT 1I0NMARR R, ZEMAM
N2 M8 T #45(2013), Bl F(family)+% & @ 4R+
E

1.2 aEEHREREENE

2016 4E 7 A 15 H~9 A 15 H, 7EILZZEIM I %
IRKFPA B RIHEA T 6P 58 R A K MR e S 5, I
0725 I8 M K P45 (2009), 2016 4 7 A 15 H, K
7 (69~90 H %) 73 Bl F2AE KRRl 2.5 m® (1 B 3t
S FREAN R, B4 300 BB . SE i), xR
MR, WKIRGE, REPKE 22°C, 24h K,
60 d )7, M A8 R h 45 AL 50 FE fh i iF
AP I FE bR 32 BN 4 K (DA V) i 3] 8 68 oK
i) FIAREE
1.3 fimiEsENE

T 3 TS B e B, NN R R Pk
B 100 B2 4 6 £0 1 (169~186 H #2), R FHME I v 52k
R B R, T S TSC s AR R, JfF PBS
TESHVEXS BRZH . Mgl e Seg i KR ol (22+1)°C, 1
SHE, HEW 6 h KA U, MENEHESE M, 0k A
AT . KRS, WALk, (kE,
YR 12d, ST R AW A Eoe, Wl H
SR AR,

1.4 HEAIE

1 SPSS19.0 KA &R R I3 &K Ak
&, GO S A, TR ENR RN
B A FETRN (KR e NE

2 ZER59H

21 FHERRHE

AW T 2016 4F I A FEEH T 28 N F A
F, A FBRAER 4D RAIRKR 28D HIXIRE R
13 1) X FRE R K A 1 2R BH B 7K 7= R
A E M B fal, SRAKEE . M EES
HE PR A PR (2008) o

22 BIMTEREHNEHBRHMREREES T

A TR A /N, M LA R B P A A R
WA T T AR e . AR PEREI E RS 60 d,
DU R F T /N, O e 1) A R R e TR AR Kk
WK R, MEAERRNHERLASHEEL(E 2).
HaKHEKZEALT 0.160 cmid B R ZE R I
WA KF %, 54 (F1639. F1621. F1661. F1606.
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R1 BIMFHERRELAER

Tab.1 Parental information of 28 flounder families

K% Family HAK Female 4074 Male 10 Generation | %2 & Family +}74 Female 44 Male {H{{ Generation
F1601 JS F1406 Fs3 F1636 F1432 F1421 Fa
F1603 F1325 F1411 Fs F1638 F1413 F1446 Fs4
F1606 F1342 F1422 Fs3 F1639 F1430 F1421 Fs4
F1614 F1444 F1411 F4 F1640 F1423 F1401 Fa
F1615 F1419 F1421 F4 F1645 F1002 F1446 Fa
F1616 F1446 F1446 F4 F1646 F1002 F1446 Fa
F1621 JS F1317 F4 F1647 F1260 F1417 Fa
F1625 F0927 F1317 F4 F1648 F1260 F1446 Fa
F1627 F1013 F1317 F4 F1650 F1260 F1446 Fa
F1629 F1432 F1437 Fs3 F1652 F1421 F1446 Fs4
F1631 F1263 F1421 Fs F1655 F1432 F1421 Fs4
F1633 F1263 F1421 F4 F1657 F1432 F1421 Fa
F1634 F1413 F1421 F4 F1661 F1430 F1413 Fs
F1635 F1432 F1421 F4 F1667 Xt 8 2H Control group

JS: H A& (Japanese stocks)

R2 BIMFHRAPHERKBEERE
Tab.2 Daily length gain rate of 28 flounder families

P LR GRS ALK ISPNE] H/MHE K HHKR
Family Primary length (cm) Final length (cm) Maximum (cm)  Minimum (cm) Daily length gain rate (cm/d)
1639 2.10+£0.34 12.54+1.01 16.0 10.8 0.174
1621 2.95+0.42 13.34+1.34 17.0 11.0 0.173
1661 2.55+0.39 12.48+1.20 15.6 10.2 0.166
1606 2.53+0.42 12.41+£1.37 14.9 9.1 0.165
1648 2.03+0.28 11.80+0.85 13.3 9.6 0.163
1647 1.94+0.19 11.38+0.73 13.0 9.6 0.157
1646 2.61+£0.27 12.01+0.98 14.0 9.7 0.157
1615 2.73£0.31 12.12+0.64 13.2 10.5 0.157
1638 2.46+£0.45 11.76+£0.81 13.3 9.7 0.155
1655 2.11+£0.25 11.37+0.74 12.9 9.5 0.154
1634 2.33+x0.21 11.50+0.87 13.0 8.7 0.153
1635 1.80+0.20 10.92+0.91 12.6 8.9 0.152
1633 2.29+0.42 11.34+1.13 15.6 8.7 0.151
1631 2.40£0.37 11.45+0.72 12.6 9.4 0.154
1640 2.44+0.39 11.37£1.25 14.5 8.6 0.149
1650 2.14+0.27 10.99+0.72 12.7 9.5 0.148
1603 2.51+0.32 11.34+0.94 13.6 9.7 0.147
1616 2.70+£0.34 11.49+0.77 13.1 9.6 0.146
1652 2.46+0.28 11.18+0.86 14.8 9.4 0.145
1636 2.63+0.32 11.28+0.63 13.0 9.9 0.144
1601 3.42+0.66 12.05+1.05 15.2 10.3 0.144
1667 2.46+£0.33 11.04+0.53 12.2 10.0 0.143
1614 2.43£0.42 10.97+0.81 12.6 9.1 0.143
1627 2.74+0.33 11.26+£1.26 14.5 7.2 0.142
1657 2.42+0.38 10.92+0.96 13.2 8.6 0.142
1625 2.87+0.29 11.30+0.74 134 10.0 0.140
1645 2.57+0.27 10.91+0.74 12.2 9.0 0.139
1629 2.21+0.22 10.50+1.03 15.7 8.9 0.138

SF-¥1E Mean 2.44+0.47 11.54+1.11 17.0 7.2 0.151
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F1648), 4K HIGK E % 0.168 cm/d, T H
KEM 17.9%; K4 K HIEK#4E 0.150~0.160 cm/d
ZI R FRE PR KR, Lo, F
P4 K A KRR 0.152 cmid, T R & 1 32.1%;
K HIKE/NT 0.150 cm/d 1Y 14 MR ZGE R 5
mEHAERKRER, FHLEKHE KRN 0.142 cmid,
i T R & 1 50.0% (& 1)

23 28 NMNFHEERZRZHWIMFHERER

WMELLE RGN, W 24~T2h 5, ITH R & ik
R, TR, A A, o RIE
ACGREAR o 55 3 KIFUR I BAET S, JET- A MR (L 5 22
JEFRR K, AT i ANE IS . 5 4. 5 KIF
WHRIAMEIET:, PET-HRE 3% 12 KR WifasE, Ak
YA FE IS R K (44.48+19.72)%(FK 3). Hith, F1639.
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Fig.1 Daily length gain rate of 28 flounder families
x3 BEREFHARRFEESIT
Tab.3 Statistic of survival rate of the infected flounder family
R 3 ) @m@" V3%
Infected fish Survival rate (%) Infected fish Survival rate (%)
F1639 101 77.23 F1646 74 41.89
F1601 97 74.23 F1615 102 39.22
F1633 42 73.81 F1655 97 39.18
F1635 99 70.71 F1648 94 36.17
F1657 98 69.39 F1647 105 27.62
F1606 83 67.47 F1625 97 26.80
F1631 96 66.67 F1650 100 26.00
F1634 50 54.00 F1616 98 25.51
F1667 97 53.61 F1661 102 24.51
F1652 105 53.33 F1627 96 23.96
F1638 90 52.22 F1636 82 21.95
F1621 96 52.08 F1603 101 18.81
F1614 92 51.09 F1629 102 18.63
F1640 100 44.00 F1645 105 15.24
- Mean 93 44.48
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F1601. F1633. F1635. F1657. F1606 il F1631 7 4~
FE (N BT 25.0%) 7T R8T 60%, & LA
PR IR R 1A RN T 30%~60%2 1] 1 5
AN 39.3%), & NPT —MIME R 10 MF
TERALT 30%M KRR (N SER 35.7%), FRMIKHUR
TR F(E 2),

24 BIRREERSHFMEREREXES T

i SPSS 19.0 # 4%t 28 N F 5 £ LKAk
e SR MR BB T R BRAH CME T (3R 4), P<0.05
VLRGSR R B, Hrp, 2K 5140
KRB 0496, K HIBEK R SGEE R
KRECH 0301, RE SAFERMHCRECH 0.432,
ARG RS 2K | 2K KR (REZE LT
GAH M

MREER R THEREFRIE
& 1 FE 2 Aa] I, F1639 % & 2k K el

2.5

85

o 1R, o P AR A S U 1 K &R JF1639
MIREASK F F1421 58 3, AR [ F1430 %X % . F1430
KEN Fa ik h A RKIHEE R, HEAKRA
FO917 K &, KASK H F0915 K &, ¥ hPim k%
F; FURL R Z N FRREF R MPUR AR R, Hit
AK [ F0927 K%, LAk [ F0915 K% %, F0927 %
Fh R ARG E PR TR R R, J& FO750 KR
KRR & B JR 1% . FO750 i FARIE & H BT 1 B K
R, FANBET HE T E A EEUOR L B A RS) S5 H
A5 HE 5T BT R JS) .

F1639 K R MR YL AA TG A 77.23%, L 2016 4F
FIHER 28 N5 R B - 244715 % (44.48%) 1= 32.75%.
F1421 & A FARE T HPUR I RK R fE0G RN
47.06%, Lt Fof & Y771 %(20.29%) 125 26.77%.,F0927
FEN Fp IR PR IR AR, BN RR
64.97%, [t Fo 10T S 7E 1% % (28.24%) 15 36.73%, FO750
H P AREBFBHMIUR SRR, BRPEAEERN
64.05%, I Fy 02771 #(32.60%) 5 31.45%.,

80 .
751 |
700 |
65_ |
= 60} |
255 I
s |
E 2(5) X 44.48%
E 40
-ﬁ- 35[
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e 251
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Fig.2 Statistic of survival rate of the infected flounder family
F4 FH2NREPETIREEHEXEST
Tab.4 Correlation analysis of phenotypesin 28 flounder families
EAN R HHEKRE A FERTTES
Body length Daily length gain rate Body weight Survival rate
4K Body length 1.000 0.850" 0.974” 0.496™"
4K HIK & Daily length gain rate 1.000 0.811"" 0.301
1A Body weight 1.000 0.432°
153 Survival rate 1.000

T *7E 0.05 /K-F E R EMIC; **7E 0.01 /K-F |- 1 2 AHSC (DU 55)
Note: * Indicates significant correlation at the 0.05 level, ** indicates significant correlation at the 0.01 level (2-tailed)
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1639

K3 HURAER R

Fig.3 Thefamily trees of disease resistance family

MELAMER R NPUIRKE R, ik Lo mA, — R,
KS: HhEFHA; RS: PUmfEAR; JS: HARA;
LS: fEfifi+
The families in frame with dotted lines are the resistant
families, the upper ends of the arrows are the parents of
families arrowed, «represent hybridization,
KS: Korean stocks; RS: Disease-resistant stocks; JS: Japanese
stocks; LS: Lateolabrax japonicus sperm

55 22 BhoK 7™ 35 5H B P B G IR % 2 B AR TG TR
Ja o B R RGP R, IR, IR R
feHai, PIRERP R ZANR, . B EHLURAEER
BEAE G PRAE IR (IR B 45, 2005; X1 245, 2000), ik 4
JEIR 5 AT T L B 1 45 SR A —B, Ak, i
N T HE R R 5 SRR N T SR G 1) 2
FERFIR N, RIRITE LR AT, AR R ZE )
YU 1 25 5 X 43 i

2016 SEARMFFEILH ST T 28 N FBER FR, fUdE Fs
REZR AN, FARER 23 MAIXIE R 14, it
IR GF T A [C R MO B S 00, ) i o R R 92 7%
ARG Fs X% 2 N (F1601 1 F1606), F, X% %
5 4~(F1633, F1635, F1639. F1657 fll F631)., 4#T
R, 2016 FH0 TR K RCAK A 2014 4E4¢
RGR AL R R & (F1406. F1421 Tl F1422), H:
AT ez — 67%Kk AP IR K R . ML W,
VLA RA SIS = AW B 1 T LR R R R
TEYUR S8 7 K &2, F1639 K & 1 R B BE)
SR H K R0.174 cm/d)f s, R A4 KK
#; F1606 AR WPl B KK FR, F1633 F F1635 K
AR — R R A XSS R R BT ALK
PERERT LLE Y, F1639 FEHUis Al K RE 7 &R AL T
HihRZR, iHENDETRN FRESKR. DEE

5(2014) A\ 2010 4 JT i R 22 BT 4t 68 I T s 1E 7 T
WIIEE 5 AP TR R KR, ATE RS
INREE B OB MEAR, RIEARE (201288 T
& % JE 0. (GIFT strain Oreochromis niloticus)% &, Jf
HEAT TG 4% Bk B (Streptococcus  agal actiae) T 7% 3 e
Sy, FIHAR R BT X E P AR T T PR
FhiE B HIHFIT

T U A B S AR T R I
FU AR S 06 28 BTG 1 6 Fo~F AR R R I R e
JEAAE R, Hoh, F ARk 2007 45 BRAA MRS (2008)
HATRIPURINER R R, FIUK RN 2009 4F T £ %
(013 BTN K R, F IRE RN 2014 4
IMA] 245 (2015) AT I PTIR B B AL IR A R . A
SN R Z BN FaRPUIR R B AR IR R & .

FifE R AT RPN E T, AR A
X} ST Tk BT 07 S G5 , PO ) R AR R I
B REHR F A 51.86%HEE 2 R U
60.68%. F3fC5 Fu fRIEAT B IR BTIR 52 2 FE A8 [C TR 1
B, VORISR RN BERERYAETE R H FAGHY 40.59%
PEm R R ARy 72.14%, TERRIEF D, BAKRE
B L | TRt A K, HE R
PEE BRI INA SR IARE I, i sC R A S
SUEAR A AR T B, i 2 R PR 3t K (B K 45, 2013), IRt
KRB R IEPUR A B M E R AR FB .

23t B AR R AREE M A TR R B A A KR
M FRFE RS R . DU B A . ARSI
Wit K RBE, @ T A OFPUIR 28 & AL G R K
R, BT EB UK S . AR RER R ARE R
(F1639), “mifk— L35 F How & = U i iy A B0 R &
FhEEE T HEEA . AFREY, 2 2R K RiE
BMIBCEERYL L, A ER PR 119 20T, 52
BT B IR S AR RS i o AR SR 45 RN T
HAth a2 hum R AR E , HA 5 KA N HE A &
AT A5t
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Screening of Disease-Resistant and Fast Growing Families and Subculture
Breeding for Resistance Against Edwardsiella tarda in
Japanese Flounder (Paralichthys olivaceus)
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University, Shanghai  201306; 3. Shandong Haiyang Yellow Sea Aquatic Product Co., Ltd., Yantai 265100;
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Abstract Edwardsiella tarda is one of the pathogenic bacteria of Paralichthys olivaceus that
serioudly affects the sustainable development of flounder aquaculture. In the present study, we used the
family of high-quality flounder developed in 2012, 2013, and 2014 as the parents, and developed 28
flounder familiesin 2016, including 4 F5; generation families, 23 F4 generation families, and control family.
After 60 days of growth trait assay and artificial bacteria infection experiments, seven families with
strong resistance to disease (survival rate > 66%) were screened. F1639 was screened as the F4 generation
family with enhanced disease resistance and fast growth rate. Furthermore, its survival rate was 77.23%,
which was 32.75% higher than that of the average of 28 families. The daily growth rate was 0.174 cm/d,
which was 0.023 cm/d higher than that of the other 28 families. F1639 was derived from the 2007 (FO750,
resistant to Vibrio anguillarum family), 2009 (F0927, resistant to V. anguillarum family), and 2014
(F1421, resistant to E. tarda family) families. The results showed that the disease resistance of the
breeding families improved. Furthermore, the breeding ability of the offspring can be improved by the
breeding of the family (the selection of compatriots). The present study has laid a foundation for breeding
new variety of Japanese flounder with higher disease resistance and growth rate. Furthermore, it has
important potential application in the genetic breeding for disease-resistant and fast growth stock in other
fish species.
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