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WME: AT BUR2TELFFEM RN ERTFELRE, LRANAEE S KA
EKERMARZZELERERERBESBOTE A E A EF LR ML B0 EK,
L2825 K A, T Au(Site DAl AR (Site )3 AT T L R KBy, A RS LB
HMEB N ERFEERATT EEE §HIRE L7 Site 1fuSite 209 F 34 H &
AR H1.5F81.2 g/d, FRFE AR E F oA K 81.4%A82.2%, “EP(R25 VA B AR M 8 £
K A0 1 e R A o B IR 7E B B OB R T B A O MR A R AL
0.57 (<0.7)£10.82 (>0.7), AT FE FAA KKK EK EFELEW AR §H R T
Bp, BEFEREREENFEERNERB EHRFEERE LD F. ARENH, TH
CHR2TH RN ELRFAM AN ERMEEERYRIARST, ARILRFHE K
R, FEATHNHAH T FH—FRA, St F RN FRENMRHAATEMR25 78 4
L, REFAEALTERNCER2TEMN, RIEEFFRFAT R THREELE KIS FE

E A

KEEW: T8, “HH25”; AK; BFE; &S5, AERAERREE
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FWF (Paralichthys olivaceus) & F& [E 5 2L (1) i
KF AR Z —, TR I {2 5758, F 2
AR L X, dEEL T X Hor
R 5H 5 2O A IR i (AR AR ) . T &
R (R M L AR | R EERIT A ) A2 Ah v 3 5%
B (R T AR FRTE AN LT AR5 — 4%
MEECA AR, TR 0.8~1.0 kg(1.58%); &AMtk
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AT, kAR — LR A A KRBT fiE
FJEAAHIE . A UEHE R BT, 3 PR R[] i) 20 15 0k
PR BB 23 A 225 50T HLR 68 7 A B R g 5
A I F1 3 35% B A (GXE interaction, GED™, ILH]
WAL 25 B B B RO AP TAEAE LU AR 09 R 58 45 14
THE R, HRSE R BEOL 25 7E 4 [ 2 it
T REHET SR, By 7 H A b s 7 A
Jrg, BRI IETE, A7 E X GELAEAT TR A
PRE, PRy, X R BLAE AT DL AIR 5 44 1 25
SR AR IR 2550, BRI B RIUR .

GELJE J DX 71 5% 1 458 4 BE AN [m] s g 9 B 42
F B4 B K B Y B HE AV (re-ranking effect) Fll
AL S B S (RPN, scaling effect)™
OB AR E R — PR, R
BN, PR R B — R DR AU AR B — B b HAT
HAREKLE D — DB P W BA RS FH
(R A NS R 7 N =Rl CI N DR i R EPS
P, AP TR Z M EHESON ", R
fir, Beeag i, MEARA OGN T 070, W
B NIRRT B2 i EARONE RN d RN N
WA E AT S, R, AT T A M ORIE < B
P25 76 45 Ml P A R BTG 32, AR SR
284 “BE 245 5K F 43 SIAE L AR T Jb i 47 % L
Ay, F TR A 2V sh P i B (T e AR 2k
TR U, BLUP)XT H AR 4 MR A7 1 PR R AE
AN 3256 2 B GELEAT 1 408, DA LA Ry
/IS 7 O S o L A 1K 1
Uy B HESROR S

http://www.scxuebao.cn

1 MRS A

1.1 RREESIFMFRK

A0 BT MR Z ST 7E 8 K 7= A 5 B S
5 5 b (If BH T BB K = A BRA RDHEAT . AR AR
I EXF2012—20 154 K R A K MPrik 28 &1l
FEICHER MR K Rk T Sast e SEOTAL 45 R
FIXF2013—20154F 5 R P0IR % J2 1848 [C TR ik Ak
R B B4 1T, SR ECE FE & I SEAR 1208 (2
ZHT#ES R ZIFHMAT TR FRIE), HIRE
RV EFE & TR R400B1E N A, [H
B HEAT L FARIC(PITARIC , 7 & 18 2R A
A)), X520 AR A K L, s iR,
W E M. AR ITE ST, a0l
TE20184E5 H 4 H F14 H e BOH P IR & B KA1
s HAE K B PR AR (27, HE22% )il i
N T EAG S 25 K R 281 (5H4H 201,
SH14H 81 HapAm ok N T 8K A 88 =
G g5 R AR = BE L 25 2 K IR A B H
e e AN S %71 i N L RN Y -

RAEMWEFWERELSEKERLETTZ
WHEERE, RIEBMRAFERE . X
A ARC TS B A S IO, 201848 H
6H—10H , AEANF Z 5 il B L1 B 50 2 I & 14
ik, BEARBEYLER200E A, A4
K ZR100) AT EAric (7 & i B AR A R A
A, fagi1o0d, Ho s 2 il g s
K77 35 FE A BR N 7 (Site DHFAT IR, WK IR,
EhEE18~24, FRFHKIR16 °C~26 °C, H Z=H K
JE(FAE16 ~18 °O) IR A 26 °C, Bk ZE AR
IR, &2 AR 2= FH K (60~70 °C)i
B, ANET 16 °C; 55 4h—HIL 78 ¥ BH 52 56 56 b
(Site 2)HFATFE ML, WK, EHE26~30, 30,
FEH K12 °C~28 °C, B Z IR /K IF TR IR AR I
28 °C, FKFEH ARMGEK, & FMETHER Kt
PR AMET12 °Co BERVE, 7 ESite 17K
R ShIE RN, SEEKIR & Site 255 . PR
B b o5 45 DR AR AR 34 Sy v 2 R 5 R [ A
YLREGHYHARAE], H BRI 1%~2%,
HAbge 5 8 W& TRE L,
1.2 BIBIRENANEEIE

FH 29250 d, 20194F4)1 26 H—28 H [&] B ]
A L BT A S A R SOIR AR TR i 9 g T
BRFBE, TR SRR . FEExcel PRI
MR R TR B4 . Bl Dataset_weight_
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R1 TRFEMSHBFMEREE. FEME. RERMEHHEE

Tab.1 Number of fish at stocking and harvest, experimental duration, survival rate and average daily gain in different sites

s R EE W E B (% FrgH 1A)/d T3 H MG /(g/d)
sites no. of fish at stocking  no. of fish at harvest survival duration average daily gain ¢
Site 1 2 800 (100)* 2280 (71-93)° 81.4 (71-93) 250 1.5
Site 2 2800 (100)* 2303 (56-96)" 82.2 (56-96)° 250 1.2

T RS BT RN KRG S BT RIE X RSB REE; 155 ERRT R IR KRS R

’Aiﬁ (LI&%?EH#?i’SWﬁﬁ%-Eﬂ(?%ﬁﬂ‘*ﬁjﬁii)/?%ﬁﬁﬂﬂﬂ

Notes: * number in parentheses indicates stocking size of each family; * number in parentheses indicates the range of harvest fish number of all the
families; ¢ number in parentheses indicates the range of survival rate of all the families; ¢ calculation formula: (average body weight at harvest-average

body weight at stocking)/duration days

30
25

ErPC
temperature
O

10 --+- site 1
—e—site 2
5
0
10 50 90 130 170 210 250
FEHAIN A /d
duration

E1 FRABAEFEDSHKRERES
Fig. 1 Change trend of water temperature in different

sites during the grow-out period

Site 1+ Site 2 (¥ Site 1F1Site 24 YT 3 A i - N
PR EEAR, B (A INAMRES); Gitfg
REAWE R, A RIE AL, FET MR

0 M0, [RIFEE IR IS, Rl Dataset survival

Site 1 + Site 2 (44 Site 171 Site 20 7£ 1% /AL T- 5 AE
R AR, B INAFCR) . [Rl i) 4
B AN B AR X L 1) R B EfL, B
RAEHINALRER

1.3 ERBSHEEESH

FET BRI PR R BIR (REML) J7 25, F 2k
PEIR A S R ) (Model 1)%F 5 AN 7 [ 35 58 b o5, 9
WK AR 5 2 19 25 4 RN B [ A9 588 £ A 26 1
PEAT T A1t . Model 1 #EAIGNF .

y=utftatsd+te
Ao, y PR R ; R SIRE; LA
FERONE, A M S SR s oo AR A BEATL
PERRY 5 sd R SCEEARSE TR 5 e RBR 228 .

K FH 59 {EL G 2 R B Logit) 81 P A% 7 (Model
2)%6F AN AN Ti) 77 B 1l 5 00 A7 0 PR 1) B 5 [ 1)
22 41 53 A5 A S ME IR AT T 40 (IO B 75
Frifi IE K3 ). Model 2 BERIUNF
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,]'l‘l P}

exp (L +f +a+sd)
l4+exp(u+f+a+sd)

Priy=1)=

b, BT 22 N EEER3, HABSHn bRk .
N T AL GEURIPF AL P A A [ 97 5 3 i 2

) #3515 AH G (rg) , AR BE T B R AR 1) BUAE
(bivariate) 7, 3 PN R i [R]— TR
S WA AN ] PR R K SR B b R R T AR

IO o PRI Sy A A R g SO 00 LA 2 7 S ) BRI
g ¢, A R R] — PR 2 18]S AE AR R (B

ZEVMENE, NIEIREE T 2%, XWEWRE
%ﬂﬁ%é%&ﬁﬁmoﬂﬁwwwﬁﬁéﬁ%

R s AT N = R G N
(P>0.05), KITESE e srtrrh s o, SR
RUSR E A 35 (LRT) 5 725 6 A0 B AR BAR S5O0 1) i 25
PEHEAT R IR0 R A B HARRUN IR %
(P>0.05), HULTEG Lo A ol L Z20m%

IR Tvi) 5 B 15 (R 58 ) =22 [ 19 3 £ A G 15
AP

5g(i,/')

DT S
T, Sy R IS TR B BRI g A (FF S AN T
AIHEIR (i, ) Z A I 3L BN 7 22, O(r) T Og(yy 23 01)
SR @ AR AL T 2%

D) b 444 F ASReml-R 3.0%% (440 64T 20 07
HART7 5 R Y,

2 4

21 iR MRT

FE Excel H1 6T 7 A 77 48 b i 4 WO 4% ok 2 ok
RN £ J7 2 0 Hr (ANOVA) & Bl 25 S 1 i 3%
(P<0.01), Site 1HY/KEAIXT#m (El 1), AR HE
W 8 5 T Site 20 45 52 FIAE 06 PR 0 4 8 1 42
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R PTRPERE . Site 1 FFRFHALTE R N 81.4%, W&
Ik T Site 2(82.2%). Site 1H1Site 214 58 2 BUIE %43
ST 71%~93%H156%~96%, Site 1F1Site 21 F

Y H W 1L5H11.2 g/d, 78 AN 35 5 b 5 0
IR B AR S R K h0.21, FKIA“BE 25>
B USSR R AT B AT — € B AL B R 77 .

F 2 TEFEMSMFMBERE R REHEBW, 2. REEMTRREH(CY)
Tab.2 Mean (g), standard deviation (SD) and coefficient of variation (CV) of body weight (BW, g) at

stocking and harvest in different sites

gk
TR harvest
stocking Site 1 Site 2
¥E b2 LR R Sl b2 5 RH ¥ifd P2 B R
mean SD CvV mean SD CV mean SD CV
N,
ﬁ:)?: - 15.90 6.15 0.39 402.40 85.81 0.21 326.88 68.37 0.21
weight

22 HEERSMMEEESH

<8P 25 AN [ 57 B b st 22 () MAC AR A
B AL A E ] 0.57 (<0.7), P, Uil
X PR A 57 5 A7 TE B S 3 ) 3 PR R RN 3R 5%
AR B4 L AR R K Z FHERON o PR A 55 JE 1l A
ZALAE IS PR A9 35 A5 AH DGR 0.8257 (>0.7), &
FERASE, T I X 1 A M s 22 (A] A 356 PR 76 R 2R 45
T AERNY RN R Z ) EHERO AR /N, A 37 4
SR R F B R HEAL AR — B

3 iR

3.1 FIEMSRERE

A 5 35 T 1 A S 50 b AT O B Y 2
X, by H AR RN I RE B .
M E FH A b X R T RABAR R, SR A A 4
FEAURE KRS, H AR KEF gk 525 °C
DL, ZRKIRARML, BRiEA R4 °C, Fit—
P B e K G K KRR 4F 14°C~18 °C) it
TR, PROIE B ZE KR R 3 A KA i
i Wb 2 E N SR 5 — 27 X, K
W SINREHYEEG TINERS, Wdam
e A I HOK ORI 4E60 °C~70 °C)Jf Hid
BRI ERAL, KIRFH16°C~20°C), ~
SCRE W8 R UE A< 2= 77 58 7K il A v i HL 2 22 K RS
it o A BRSO 2 5 R A A T B T B Y
IKFEREGE T S0 S 1 B W, I HL S AR AR
BT KM, Hik, AMEERILAREE
AT AL 5 LLAE R A A2 P 100 SR B8 b DX A7 %
TRy, HFRRAI R T b= N K SR8 .

32 FEPEHHL2SIEKFFERER
2014—20164F, FFlf<BRf25 rhid 3R E Al
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Kr B w I, e LR 00 & F HORR S5 M X A
KGO 24 H 8 0.71~0.93 g/d, F558 B 3
62.2%~81.3%7, ARWFFEH, EM G I FHIEH
AR - H B 1.2 g/d, SR B KIS
82.2%, [RIBE, FEMALFE LA /R TR A L ERAR T
RIFRORE, FHHMEELS g/d, FEIHE BIE R
81.4%. DI, AT AR B8 A 4 T o otk 5t
15 2 BUTAk 5 SR 0 DR 4 3k 48 4 1 05 5 10 < B A
25 R T A AR KA BUR A S, A
T A 4 FE A IR

33 EFEBMMEEE

PR A 557 B 1 A5 22 TR) 4R 5T o 9 35t A% AH G R
0.57, TFIEM M KAGEI, HIEMERERXLE™
BEEREHRN . HRE, PIAFRE S T
PEAR B 38845 A G Ab TR R K, 0.82, ULEH
“WEPL 25 B e R T BRI 2 (B0 PR g ) 7E AN TR Y
FEGH b X ERAS 2] TAR G AR, (H R AR B AS F
FEMIEE A, T B S AN W] ) 5% BE 2R 5% A0 Ak ) A
%, PRREEEPL2 S P A KT MR I LA

SEBR b, KSR B S W) AE AN R ) 5 5 A B
BRI GEDE i M4, X B2 —14
RAREM S, AR AR R RN AKE .
B TR R PR 7 2U4F . Sae-Lim 451X 1964—
20134 1] & 22 1Y & T A A FILAE T T tR: 1) 32 R 78
IREE B AE 098 SC (P S B 38K 7= S5 sl )it 7
T LRI, A A IR AR T IR A A AR
FHERON, , AN AR5 ] AE IR 0 7 3 35 4% A
KR0.72, AN [FIREE [ALAE T P AR 04 ~F- 257388 42 40 G
}0.54, S3k, EHTRIBESE KB, FEAS R X 5
BE B 7 U 405 (Crassostrea gigas) 4 A< Mae (o
FEAER S R I GEL(r, < 0.75)°%; {H A K3 6T
(Scophthalmus maximus)™H , 5 & K IR FEAR K IR
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TN T A KAMEARIEAAFAEGEL (r, = 0.9)

FEF SEFEAE 5 T, A6 R K 37 FE AN K 57 5E
AT A K R P IR S A7 78 45K Y GELRN 2 4
BONE WSO AR ST St A 0 1 DR A PR A PR T Y
AL AESE 20 0 0.65F10.402 R, 44 KA
A7 45 L E PR A A W 3 1 GELRIEE HE 200 B
SRy 3 AN () SR B A BE W B E A T S8 AU
IDAiOREE

4 g

S D259 it 1 L 2 AR 34 4 B
e R R A £ AR BFIE2 50K R
HES SR ENCER S AL ESTHIRTE JiE
P80 5 SR ARSI PR AT 0 PR A AN ] 1
% B A B 1) 1 5 PR 5 PR I5E T A OB AR DS,
M <8 257 6y 42 5% 44K Xt R B 060 1 1 1
o AR DR O 01 25 DR 2 4 0 85 L B 1
PS4 7 2 X S I ) 5 DX AR A 6
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Genotype by environment interactions for growth and survival traits of
“Pingyou No. 2” flounder (Paralichthys olivaceus) in
different aquaculture environment

LI Yangzhen ?, YANG Yingming ?, LIU Yang', LU Sheng', WU Yaolei', ZHAO Yuzhu',
MA Teng', CHENG Xiangming’, CHENG Jiayu’, CHEN Songlin '*
(1. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs

Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266237, China,

3. Engineering and Technology Center for Flatfish Aquaculture of Tangshan,

Tangshan Weizhuo Aquaculture Co., Ltd., Tangshan 063202, China)

Abstract: Aiming to improve the growth and survival performance of “Pingyou No. 2” flounder in
different aquaculture areas, in this study, broodstocks which were selected based on the results of
genetic parameter estimation and genome selection for growth and resistance traits, wre used to
produce “Pingyou No. 2” families. In total, 28 families were produced. Then these families were
cultured in different sites (Site 1: Hebei; Site 2: Shandong). Genotype by environment interactions for
growth and survival traits were estimated based on mixed linear models. The average daily gain was
1.5 g/d and 1.2 g/d in Site 1 and Site 2 respectively, and the survival rate was 81.4% and 82.2% in
Site 1 and Site 2 respectively. Both traits showed a superior performance in two sites. The genetic
correlations for harvest body weight and survival traits between both environments were 0.57 and 0.82
respectively, indicating that there was a significant genetic by environment interaction effect for
harvest body weight, but not for survival. These results suggest that “Pingyou No. 2” flounder showed
good growth and resistance performance in different sites. The harvest body weight and survival traits
still have certain selective potential. Hence, to ensure a good demonstration and extension results, it is
necessary to improve and optimize the seed production techniques (e.g., seeds with good
environmental adaptability) for achieving the advantage of fast growth and high survival rate of olive
flounder in different aquaculture environments.

Key words: Paralichthys olivaceus; “Pingyou No. 2”; growth; survival; genetic parameter; genotype by
environment interaction
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