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WE BRI EMHERERNRESE, IFTERRRES, EFIEREMN T FE. TR FFHT
B E R A, AR A 100 /N JL4IE AT 4R (Litopenaeus vannamei) X % 15000 B AT #F AR SEAT
RAAEERIEEZLR, P T 2AMBRRAGFERN 2R, HHE— P HITFEERNEED . &
BRI, 2NN EHEEREE SN 19.3%~100.00%F 11.86%~99.22%, F 7 7E E 405 # 66.7%%0
67.5%0 KR4I BT EEN 6.67%~90.67%, FHEFERN 46.91%, Rt Bx, 2 MK
R R & F = 7 W FP<0.01), FiEFHMEKZEN 0.61(P<0.01), £+ & E4K(0.3<r<0.8),
] A e 2 RE (A) AR A P+ B BRI RS (A+C)BE AL 0 Al i iE 7 3k (R SR FE AR A 2 NI B
FiER SRR . AT AEA, KUK, RENBEE, 2 MR FEEERESRE N
WA A R 046, 0.41 F20.53, 5 0 #Hth, fEiHEHE BN EFAKTF(E>2.58); T A+CHA
3N B AR 7 4 B T 4 5 4 0.06.0.05 #10.07, 5 048 ., T (8 2 sk 3k 2| B & AP (2<1.96).
FET AEA I A+C AL, REFWN 2 DM B R RFE SR EMENHEX RIS h 0.41+0.09 Fr
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FL&H 3 X5} 8 (Litopenaeus vannamei) J2- F% [F 5 5
B X UR SRR AL A, 2015 4E7= 0k 160 207 t, 4
TR FRIE A=) 80% LA b (ROMb B &, 2015),
FLANEEXTHF AT 7EER BE N 0.5~40 (UYL AETE, AFAF
WIZRAL G TSR BE A 1 T AR o Bl FLAN T X R
RACEEE H AR R, IRER B IR 58 O B FLAN I X ER
M) FEZ IR — (AR, 2014) [ A RER
FRFE L 73 07t (RS L )R, 2015), {H AR
BB L TR XHMICER B SR BT R

FEIEF WK ER BRI A T, [ PN 4h2 3 %) FLAA
TEXHIR A% F B WK . Goyard Z5(1992)JF & T M4k
TEXHIFAPE T TAE, Fy Ml Fs B KRR T 18%
F1121% ; Donato S£(2005) % FLANTEXTEFRESEE T 114X,
R T HAF IR AE KR BKES(2010)1k
B T4 ARG 7 (WSS V)R 1 FLAR 5 X i 5%
Z, HAFE R E w TR [ N LGN I X R Ah IR
FEOR A IEK. SIS EEPRFEFA T, HARME 3
AR E AN AT, w0 AR AE E N A X G AR AR R
FETE N I 45 22 s e S MR it . AR s AT
W, AT RESAFFE R I 3k R R 55 PR % BRSO

AR, R, FLANE TR 4
KR | R R KOR | TR A AT S R A AR
(FH E#H%, 2010, 2012; Wang et al, 2010), Hitt, %
X PL g U 0 MR AV £ 3 5 4 455 5O F 8 22 8 7 P AT 9 9
TEAT o AT, EERDIR R R ILRTT R FLAN X IR
VEEER R, A B AL 2= Al T B Tr R s %
SR, BN B R, AR S R A a1 A
LN U ) R AW E % NN o &Y L N N
P25 B R A8 AL 0E R o o SO R BT RHIRER i 57
FAR IR B E FEIE, BT, HEATT BAR R
WS Hk, Wi s vE R . WAL ot R N
FEAIGIE 22 R 45, BURE PR IARGERE— i MUBL 1) K R AL
H (Gitterle et al, 20052), HET, ZH(REREAREE T ML
YR XTHR R R A6 1 BRI 5 400 W e i R R B
L A KRR T R R AE AR 3 IR 8 T A K RA7 G
PEBE B IR R AL PEAR 5% o AR 9% LN EE X IR &
FAZ OB 2015G4 RRE R, BEPLEESE 100 MR,
FEARER B 2510 T AN LU 58 5 2R 1 IR IR Ak 3% 30
BLWAEIE R, It — AT T 2 A B BeAEiE etk i st
SR, i 18 I ARER B 550 2% A0 1 FLAR I X R
e B BT b R AR S o

1 #wREFE
11 KREHE
TEIT AL 250 K 7= A W R A B |l s AL & Rl

Oy 1) i 5K 2R G MR AL A SR A I S 0 S
FAZRER A 2014G3 IR B FAZOBEANE . B FEEARLL
ARG R RN E R ERMR, CLESRT T
4 MEAC(Sui e al, 2016), H TIZBHARIEGE R, X
RIAFAE A e 2R, T LU S A A7 06 bR A s
fESH0 . it IRWARIE G TR b &, kit
PERR K B A I, ARE B Ry IR 2 1) 5
AR 2015G4 RE R, £ 170 L AL, 1k
WA, BARRBEHLEEL 10000 FB7E 170 L AR
K8 2478F, 25 FRALEE I 1500 B 170 L Hf
AL R, W) BRI R B2 (Spirulina) |
X (Artemia) LA AR BHSE . B 4 h 88008 1k, R
T BIRR HE A [ & B B 05 2SR, AR K IF %
Wik oKk, HEA KRNI,

1.2 KELE K0 FFE R

BEHLIEH 100 MEFRGER 1), BAKRFPLIEIR
150 B MMARN H TR FIFRFE L5 o IRIEFRIE 3 2 1
BB, 5 1 BORIRIS R, FhEEM 30 B3 5, #F
232d; 5 2 BrBORMRER SRR, #7237 d.

551 BB B RMEAAAE T(0.4%0.4x1.0) m?
A, IR T do R R SR E
JEUE K TE N AN L C ] A IR BE v 7K 58 B 5 A3k B
7K H IE B R K TR A — g HE IR K T 48 7 4 i
SECHIMG; B RFEERE R 1~2, H BRI 2
5 R FREE R IR AR AT Fr . A R
T 3 R L2 A i P B B A iR, B 6 h R
1R RIS, FLANEEXT IR RAEER BE Sl 5 1K
i E 10 do

5 2 BB SRR RS MEAR TR
1 WEBEBNERZAER, REHAEESEBEA
0.7x0.7x1.0 m* A, FEERFEN 5 iR PR
B 37 do SRS BRI BC S R, B 6 h R 1 IR,
FERAK, HoKEN 20%, KATEFIGRIE . 26 2 BB
459, k%] VIE(Visible Implant Elastomer)byic KL%
W, Gt E R TAE AR, AR BOR G AT
R, B 30 BN BN RFEEE, k-
REAS I PR N (26.5+0.4)°C, pH N 8.01£0.30,
1.3 HIEHW

XFFAEE TR, AFIE A 1, FETAMAIE
KN 0. BT XL ARG RO AL H AIREML
(Average information restricted maximum likelihood
method) J7 i Al TH A7 16 MR B9 J7 25 4 5 (28 A AE,
2013). F Ao TR S A REA AR .
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A A . z-score JH A I B AL F AT 5L 1A ES 0
Pr(yiu=1)=Pr(l>0)=D(n+Age+s+d) (1) IR R SR, HAR .

*ﬁﬂ A+C: X;
Pr(yyin=1)=Pr(lz,>0)=D(n+AgetHf, +s+d)  (2) T

A,y 3 v TR b RIFIAEREQ N
G, 0 NBETD)s LB Ly MIBAEAS R, ROEST A R
BARHEIEZS A0, 2R 1y 37 Lj>0 , I8 A v B yijnn=15
ﬁn% lijkﬁ‘z l[jkngo, %B/A y,-,-kﬁ yijkn:O; o ﬂ‘j:%'\ﬁktgﬁ,
Age NHS k AR HWE ;s 08 i DAY I E AL 238
B, d RS BRI B AL B0, f, 2 TR AR
B R AR B e [ PRV

FEIEHEIR 1848 1A
405

Bl A B =
! Zaszd+ae2

4052d
ZO'SZd + 0'02 +0§

X, ol WAFIEHRIR S BEA DT 224003518, ol
NALF ST 245y, o) WIRE TS

HLT Probit BT R4 Ty, R T IR i
R, T BG4 R R RUME R, #4008 X8 (Robertson
et al, 1949).

PR A+C: B =

2
h2: z hz
?p-p)
ST, 2 M TR R R A, 2
S MR M AT R B bR

X, x ARG TEIR AL T HE, o) A
BLE AL T bR DR . ISR z=1.96, & AT
50 EER; MR 2=2.58, Mt 1 liHES 0
FAEM 22 57

2 HR
2.1 FLANREXTHRNR B 4 HR R A0 FRIE T IE R
M5t E

JURIERTUR R R AR 2 A B BEAE IS R A A
PGS HLE 2. K RLUFINR ARG B B
RIME TN 66.69%H1 67.48% , 5 W TR -
B BE R R A 3 22 5k 31 b K SF-(P<0.05)
KRNI BEARAETE RIE R 46.91%, H/IMEH
6.67%, KN 90.67%, AF5 REEIK 53.51%. 8
R SR (E 1), REAERES PR ES,
FF Whisker KEA B, IAAH RBE RAFR R E
5o RIS FRTH B BER R AL R IA R ECH 0.61
(P<0.01), FIW A LM IE A 5(0.3<r<0.8)( 2).
W H S 53R 1L | FREE B BERA I B B A7 35 2R 11 AH
K BB M 0.46+0.09 (P<0.01).0.16+0.10 (P>0.05)
1 0.36+0.09 (P<0.01), X 1R 5 5 77 58 i BEAFE 16 R 1Y
I RN 0.19+0.10 (P>0.05).

T 1 AMEITER 201564 RN CHRBKXEZHREFERHE

Tab.1

The number of sires, dams, full-sib and half-sib families in the generation G4 of L. vannamei

4 Generation 47K Male parent 17 Female parent

4R L% £ Full-sib families

2K [F % & Half-sib families

2015G4 83 85

100 47

x2

RAEX AR U REMRFEERORRYE. HE. RME. BRXE. REENTRREY

Tab.2 The number, mean, minimum, maximum, standard deviation and coefficient of variation for
survival rate of the juvenile Pacific white shrimp L. vannamei at desalination and culture stages

T Ttoms VRALBYEL B IR
Desalination stage Culture stage Combination of two stages

K Z K= Number of full-sib families 100 100 100

AR S8 Stocking number 15000 10148 15000

TG AR B HC Survival number 10148 7076 7076

¥IE Mean (%) 66.69 67.48 46.91
H/ME Minimum (%) 19.33 11.86 6.67
e KME Maximum (%) 100.00 99.22 90.67
FrifiZE Standard deviation (%) 22.97 20.75 25.10
AR5 Z B Coefficient of variation (%) 34.44 30.75 53.51
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Fig.1 Box plot of the survival rate of the juvenile Pacific
white shrimp L. vannamei at desalination and culture stages

Gy AR L R O PR WL B S e S G I S L B IV S €2 A
Whisker FFRIEH T RIEMRIZ R R, LOMIUHE N 748 (E
The median, 25th and 75th percentiles are plotted as boxes.
Upper and lower limits of whiskers were shown as lines. Data
beyond the end of the whiskers are outliers.

22 RN R E B 4 MR R AL O SR B B TR
MRS H

HMR ISR By B RS HRR L S5O R 3.
RS A AL FE IR S5t AL 25O (RS A, 3R-A% 2 BB
FEIEPEAR B e 48 J a8t 4% 1 53 51 0.46 A1 0.41, 2 4By
BEBAE A TG 15 8 W e s 1A% 145 THESA 0.53,
z-score K39 7 , 5 0 A0 HL , 38 BB ik 3 7KK (2>2.58) 5
PR E— 2 FE L R PR BERLN (A+C), 3RkA% 2 4
B B A7 37 T R P 4 I 35t A% 71 437 R 0.06 T 0.05, 2
A B BEBUHE & 01 5 A5 2 19 55 s st i S AG THE R
0.07, 5 0 A, AhTHERA SR B EKF-(2<1.96),

2R R A AR 1 R PR 25 T o A
3AME A EIHES Y 0.23, HS 0 M, SGitrs
Wik B . BT A SRR A+C IR, RIEAY 2 4
B Bt 1] 8 2 A7 06 PR R B R 19 4 26 R 5093 5l o
0.41+0.09 F1 0.48+0.09, X T~ L Z&MEARAL, ¥k LI FH
LogL {EITM LSS, i A BIELR A+C ALY
BIC fH, /e #/NTFhi#, Wik, A+C AT,

100 ° 4
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80 o o ogrigh el
701 02&00 ° °
60¢ W5
I o % 90 R=03752
401 o 4 ° o
301 0 o o o
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Survival rate of the desalination stage/%

B2 FLYATEXT R 5K 2R A HRIR AL R S5 5 B B A 1% 3 1 5]
Fig.2  Scatter plot of the survival rate of the juvenile Pacific
white shrimp L. vannamei at desalination and culture stages

o

FERHT BTS2
Survival rate of the culture stage/%
%
S

3 iTig
31 REBEABERETANENNREZGERES

AHFFEH, FLAREXTER LR 100 K RIEIRILBY
BMFHEN B AR R E SRR E, TR REX
(30.75%~53.51%), ¢ Z [l W A6 BE 1y fig ) 22 5 Af
REF R R L 22 5 T8 2 M BR R AT E
FECH 0.61, U6 HE AR FE BRI R LR IR LB B A7 16 5
15 B R R AEFRIH Y B AT A o TEIRER B A1
T, RS REIY A3 15 TR 25 253 O R AR BDIRAS
B AE AL o X ERAAR B35 35 R 1T BE s i H AR KO
RS . WOt sh W R 3 1Ty 32 22 o 07y
IR B JE AL RS LA S A2 38 FE % 9 & i,
A 77 32 B B T I bk B A K A RN ML ES - G

*3 NMEMNIRRRZPIMRUMFENREETEREESEMGEIT

Tab.3 Genetic parameters in survival rate of juvenile families for desalination and culture stage in Pacific white shrimp L. vannamei

M Stages i Model ~ BIC 402 o’ o’ o, W h’ c?
VAL A 74.65 1.26 / 1 1.63  0.77£0.07  0.46 /
Desalination stage A+C 55.85 0.14 0.31 1 138  0.10£0.11  0.06  0.23+0.06
SR B A 38.99 1.09 / 1 1.55  0.70£0.07  0.41 /

Culture stage A+C 32.63 0.12 0.31 1 137  0.09£0.14  0.05  0.23+0.07
A FTHES A 85.13 1.41 / 1 1.71  0.83+£0.07 053 /
Combined two-stage A+C 71.55 0.16 0.36 1 1.44  0.1120.13  0.07  0.23+0.07
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2 )R 39 %

VAR5 325 R 5800 ) 04 5% e (O 7 48, 2005) 0 LA
Xof MR IR 7K T 52 1 S5 30 295 R Al A Sy PRAf A 1 B A —
TR bR | WROK T 32 PR B 58 R AE SR A A P iy A
HEE RAEE R — B AR KRBT 5o
[ B HB 5 R W RE A E 22 5% . T AR5F(2007)0F
FERBL, RURAS[R] & & I 0923 A 5 e AT,
Bl A R B LR BE 7B Y i . AR A BT 3R
By, HISS5RA . FRFEFE IR B RAAAE— E R
JERYIEAR5(0.16~0.46) Pk, S 1 HERfHAG AN [
Wy BeAr il MR 8L S8, W50 H IR ME N B g A
RS A TE A [ 5 2R A7 6
32 AMEMNRAFRERNZESH

PG PR TE B 845 2 B RRR y A PEAR, 2
—RRAIFF G I A (FE G FBETD), eSS F il
2 SRS /NI e 7 TV E R £
2 A B AT L RN AL RE A [ 55 AL T Oy v (K R R SR
2016), CA =&AL YBALG T TR P B3R
i (Oreochromis niloticus) 1% 1% 3% 1% 77(0.03~0.14)
(Rezk et al, 2009), Z54E25(2012)F) F AC BEAS 5 # BL 4%
T 35 X B8 (ctalurus punctatus) 17 1% ik & 7
(0.021~0.053), RS2 45E(2005) K, FIFH GLMM J7
A BEAS AT ARLN T L AR Y, A WF 5T A T A
BEA B (AR Al T 7 PLAN I T W 4 R 3R Ak F 53 58 B
BAEEHR st L 01, BT A+C BIAGRIG A THE
N 0.05~0.07, J& T{KiEf% /. Caballero-Zamora 55
(2015)F1 Gitterle %5(2005a)fii 1 FLEA 5 X IR 77715 15kt
1% 71 4(0.06+0.03) F1(0.04~0.10), 1,335 B A% 35t 1%
H1 o HAtb K= sh¥yin b E X R (Fenneropenaeus chinensis)
(0.03+0.021) (Z5A=%5, 2008). 356 (Scophthalmus
maximus) (0.06~0.12) (Wang et al, 2010), % [CIRIF
(Macrobrachium rosenbergii) (0.007+0.020~0.066+0.44)
(Luan et al, 2015)AF o PERAT T HE W 8 TR %
J1 o FIH % B P B R AR A5 10 BE 1T X ER (Penaeus
monodon) {7 1 % it & J1 A 11 {8 ¢ 5 (0.27+0.07 FI
0.36~0.71) (Kenway et al, 2006; Krishna et al, 2011),
2 B SR AR T A O A R R R R R A
P LR PR BE RN . Gitterle 55(2005b)fF 57 22 HH
WO AR T R A7 3% PR 1) 3 [ PR B8 28001 5 A — 5 1 e
B, UL, FEAN TR S R IS MR 4L 77 B g )
L[EPRBEHON o [R]fddE Y, Nl AR AL K &R
14 5 B8 25 A LA B 4 6 10 T R 7 ) T) A o AT 3 ] 2R
SRRV

AT, FIH A FIA+C RBERIIRAT B 15 PR
st A% T AT HE 22 0 BOR , HFZEIFERA A, 54—

MHE L MA IR ZE B, BT AN,
TEFR K RIATIRFZMIK, A KR MEAEARTE
PR R R FRAE . R A A [ Ak — A SRR
FASRIRBE AP FA— B, (HOR TR AE (1) RIS 1A
AR RES  fEFRMEREY, B TAFER RS
1 2 5 P B AR ER BE IREE T BOAA TG RAN—2, ki
PR SR B 2 5 o X PR R 25 e R EUNAE N
AR SE b | DR R A 25 5 0 S PR
552 R A BTG R o IR E RN, BRI, £
A% PO IR N 25 00 25 2 S 3OS () A6 10 7K A7 AR R
2290, WA R B AR FER R T
BAAG, F20E AR 3 43 3L R IR BERON . ARBIFST
BEAE F MR R B Y 47%, 1 H i T 2000 A 1
S, EANFERCE | M REE, AR,
SEEARE D, FEGRL ISR E R 22 . B i
FH AR B, MR AR IBK, RiEE B MR
F 8 B0 AR W R, A7 PR s AL 0 Ak T T
INERG . BLAN, PR E AR FER RAE, SRIERT
T RS FARC R T B AR RBIAF R R A,
N5 RS T b AR AT AL TR BRBE R0, , A 4 RN TG bR
SN THE 2 SR
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Genetic Parameters of Survival of Juvenile Families of
Litopenaeus vannamei During Desalination and Culture Stages

HAO Dengchun', LUAN Sheng®*, CAO Baoxiang™*, GUO Jutao’, LUO Kun**, CHEN Baolong™*,
MENG Xianhong™*, XU Shengyu’, KONG Jie**"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306;

2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Hebei Xinhai Aquatic Biological Technology Co., Ltd,
Huanghua 061100; 4. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory
for Marine Science and Technology, Qingdao 266071)

Abstract Genetic parameters of breeding object traits are important to design breeding scheme and
evaluate selection response before performing a selective breeding program. In this study, a total of 15000
individuals from 100 families of Litopenaeus vannamei at the juvenile stage were desalinated and reared
at a low salinity of 5 to explore the survival rate and the heritability. The results showed that the range of
the survival rate at the desalination stage and culture stage were 19.33%—-100.00% and 11.9%-99.2%, and
the average survival rate were 66.7% and 67.5%, respectively. The range of the overall survival rate at the
juvenile stage was 6.67%-90.67% with the average survival rate 46.91%. There were significant
differences on the survival rate between families at two stages (P<0.01). There was significant and
moderate positive correlation on the survival rate of families between two stages (+=0.61, P<0.01). The
heritabilities of survival for two stages were estimated by the model of the additive genetic effect (A) and
the model combining A and the common environmental effect (C). Based on the A model, the heritability
of survival for the desalination stage, culture stage and combination of two stages were 0.09, 0.10 and
0.14, respectively, which were significantly different from zero (z > 2.58). Based on the A+C model,
heritability of survival were 0.06, 0.05 and 0.07, respectively, which were not significantly different from
zero (z<1.96). The genetic correlation on the survival rate of families between two stages for the A and
A+C models were 0.41+£0.09 and 0.48+0.09, respectively. The additive genetic effect was partially
confounded with the common environmental effect because the proportion of half-sib families to full-sib
families was only 47% when each family were cultured in a separate cage. Therefore, the heritability
estimates based on the A model were overestimated, and the heritability estimates based on the A+C
model was underestimated. The results implied that the adaptability of low salinity for Pacific white
shrimp can be improved through a selective breeding program.
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