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JLEEXT 4R (Litopenaeus vannamei )i & 2£
SR ZBHEEEEZHEERREERRERZREGET
£ MERERIEE B

FHRE Zxra o &Y x £V Fxa? ¥ ol

(1. gRv R el ol Fp2 & R SR K= R0 5T B 18 5 7K F= 0 55
HE 2660715 2. HSEHERESHARAERLEE Bl RE Sy B BROne s s
T 266071; 3. il KT G L= Jo%  214081)

WE RBCES 3 4% E 09 LAY X T (Litopenaeus vannamel ) ZE (R 1 4 & & B4R (SP), thH BEE
53ty L4 ar BRI 44 8 Fy REVR(HP), A T 2 MEEERAERIE AT o4& KM Rk
AN ZR, ERE T, EAEKMER T T, HP #E 5 SP AR -T K E 27 H(13.1843.65) g
F1(12.2043.14) g, &5 ZB(CV)H5 H 27.69%F1 25.74%., HP BEK B4R F Fn 5t o 1) & otk o 7
W AT SP Bk, #H % H £ 94 (One-way ANOVA)ER B, 2 NEKIKEBW) fr 4 3 B
% (TASW) 77 72 1 . 3% 2 53+ (P<0.01), HP Zf K By 45 € 3 K % (SGR) Fn 4 3¢ 3 & 5 (AGR) 4~ % %
(5.09+0.61) %/d £1(0.26+0.60) g/d, SP Z£f&#) SGR 1 AGR 45| 77 (4.94+0.57) %/d #1(0.24+0.63) g/d,
HP Z Rty SGR #1 AGR ¥ % & T SP #/K(P<0.01), % ¥ HP Bk xI T SP Bk H & ¥ & 1Y
AKGH . ERE LMW, HP AR T %A EE(N=7.9)8 5 T SP #1K(N=7.6). HP 7
Rk Fn SP BN P £ A1E B4 EPIC)ZE K 0.63 #10.62, HHNEE LA, 2 ANBEEDF 0N 4
A (Ho)a 7 1 0.492(HP Z# 1K) fn 0.483(SPAR{R), FHHZ L4 (He) 2 7 K 0.675(HP 2 1K) fn
0.663(SP £ {K), HP B H) He#n Ho 2 us 5 T SP B4R, KU HP BRI SP B AA A EnE B 1Y
WL, MmN ER, 2 NEERE R E T B(F) A 0.1556, F AR 1%t LA
FRE,

K AEME; X EM; BIIRE; EKMEE; BE SR

FESES Q785 XHMFRIREE A XEHS  2095-9869(2017)04-0069-09

L4 {5 % BF (Litopenaeus  vanname) #7514 € 4,2004), HAT, FLYNTEEXT IR A SR 5E r= o 2 ik ) 3% [H
XFHR, E SR T 25 P4 B R aB 2 A U EB A R HE FEFE TR B =) 80% LA F (Ol e i HEXE, 2011), 1%
KR, HA AR P bk om SR R N (%5 S 3 i A R K A SR A 2 —
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JUENEEXTER A SRR IR 25-35°C, IR T 18 CIif
422 11 % £ (Ponce-Palafox et al, 1997), {HA&, IE4k
TS, WRMERS, FEULIEXTIF R &
FET, [RIA, R D 2R s e 2 LAV X IR ) SR ™ o
IR (Qiu et al, 2011), Kt EFHHMTIR MR R 1
JUAATEXS IR RA 2O H B RO H AR —.

TEAR= SN B At B rh, RIS [RLS % 75 5 i i
TRIHEAT A B A A RE ARG A AL 5 (W S #5455, 2007),
MARFEA R AR TR F 22 5 2258 AR IR iy 22 S 1, g
% g 8 A 7 v A 78 43 1) ] 2R O S 4 At 3 S
BRI AL 16 LANEXT IR e, H TS HoE A
e 1 S(BREGSE, 2008). “HIEE 1 S (BUKES,
2010), “BRE 1 S7(24H, 2010)VH“THE 1 57(RET
S5, 2011, HARRMARGIEAERKEE | fAER. ok
55, BUERRZILEE R 1R BUR AR, 2013), {H
H AT IS IR PERA DG T R AP

DA Frid B AT 8%z b K= 3
BRI R AE, 2012) AT R 9 FhRig Xt
FEIR R AT 54 Z FEME st (G 4500 22 SR o, BR
A BT X B AR T S AR W, ok SR AR
IR A & 48 F/EH(Cruz et al, 2004), HHT, 7€
VFZ K 77 g Wy B8 A A DG R IF FE i 8, K33 6
(Scophthamus maximus) (%, 2011), BKE5 X4 IR
(Penaeus monodon) (Dixon et al, 2008). M [E XfIF
(Fenneropenaeus chinensis) (7K KA 4%, 2005) . KF#H
f% (Gadus macrocephalus) (Liu et al, 2010), 7% &3 Dl
(Argopecten irradians) (Wang et al, 2007). K 4:Wj5
(Crassostrea gigas) (5K ¢ B %, 2016)55

AW G A E K ™ B2 05T B T K 7 A5
FIAp BRI S TR B A B IE L3 AR T W LN
XTHRREAR, 5 ESM BRI T2, IR A
A Fy BEATEGIR A5 T AR ERER 22 5, IRl A)
13 A RN S, X2 DS FRBE AT L 24
PE RS AL A3 AL RIS, LU A FLAA e % W T AT it a8t 1
U R 5 Ass ik B R AL T SRR R 7 S e

1 #5557
1.1 el
S5 i 35 LA T R MR SR YR T rh K R 2R A 5

Bt B K = 0 5 i AR AR K s AL Rl by, B
& 2 AR

1.1.1 & F AR (SP) P 5% [ R s 5 1 328 14 7 A4~
AN TEI AU 11 FLAR T2 X6 SRR A Sy SR AR, 3 2o SR
WL A A HC I 28, AT DAAE AR i 2 Hfk
HE®RE, s 3 FREF RV E ML, 3t
45 NER

1.1.2 % LB 4R (HP) FH FL AT T R B AR 1Y
TR A SRy ACAR B BEAS 2 4 P B AT I3 i) R b 2
A 51 FLYR X R R S BEAR B ACAR , 2238 7= A
1) F AR, 30 MR,

1.2 SLGHE

1.2.1 &% A Kol W 3 57 1 LA X IR R &R
BiE 2K 3 em B, XEDRRRSELT VIE
BAME, MEERFEN X OARFENE R fridhs,
7 i A KRR AR, PR ITE R AR
F 100 m* FIMNIRSR . YN, HRER 1CE
(19.0+£0.5) CHFIEX I 4R 5280, SLgnHhdrat 50 d. S5
W), AR 3 YR AL A AR, B A
HIW 3%—8%, WREMHNG 1 K, WRIAEK, &
3d AR 1 IR EIEH KA

122 FEHhEEHRE TR A R IS s *ot
AE 18 PLAAEE X RAS AR A T A R MR i I 6 X A
FE i H AR (BL) SR EE (BW) 55 1 HE 15 95 (FASW)
553 M TE(TASW)., 58 1 @5 K (FASL), 55 1 @4y
5 (FASH) . =k i /K (CL) M 7 4 K (ASL), Hir,
FASW. TASW. FASL. FASH. CL. ASL fHL Tl
Fr-R RGEAFIE, SN 0.01 mm; PRI A0 2R
T3E N, KRR 0.1 om; AR SR AT ML+ KPR 7
B, BERN0.01 g, BEMRMEZER, B1MFR
BEMLIEEE 10-20 R4, $RBUEFALRGEZ, HAAHE
TE-80°C vk FE 48 H1 o

1.2.3  JL#hiE sk B 40 DNA #9428 5 5t %
HE T H4K(2008) 1 7 AR BUNLAN I XTEFFE [ 4 DNA
FH 0.8% B B A M e B Pk AG ) DNA A 52 381 . AR
T2 M EE T DNA $EFT E A (LN A T
JLy G e R YEAE (Ageo /Ao am»  BCAETE
1.8-2.0), ERJGF DNA EWRMHBEZE 50 ng/ul,
20 CER B

1) An D. Study on the effect of selective breeding and genetic parameters for Litopenaeus vannamei. Master’s Thesis of
North West Agriculture and Forestry University, 2011, 10—12 [, FLAH VR X URAR AT R IR A9 38048 S 8000 % 3 B Fh i R

WEFE. AL AR 2 i BT 98 42 2418 3, 2011, 10—12]

2) Wang WIJ. Genetic mapping of the Chinese shrimp (Fenneropenaeus chinensis) using AFLP markers and commercial
traits QTL mapping. Doctoral Dissertation of Ocean University of China, 2008, 19—20 [ T4k, H* [E %} IR (Fenneropenaeus chinensis)

AFLP 73 ThRic 45 1 5 E 3% A R 2 DA B AR SE AR A QTL @740 4. v B PE R 1 R A2 247 18 3¢, 2008, 19-20]
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124 PCR¥F A FHAHHR KA g =
AL 3 H LN ERT IR TR £ PCR K RIEFTHE
i ARSI o o TSR A7 A B BT R LR 1, JF
FIIH ABI 3130x1 Il 4% PCR P2 fkd T 3L 430, %%
ST WE Rt AR T AR AR B R 58

1.3 HIESR

131 AKBESH N Excel G i1 il & 3% AU
PER B e KAE (Max) . f/IME(Min), FI{E(AVG).,
FrifE 2% (SDYFIAE S ZH(CV). I SPSS 19.0 $#ii 4>
B A8 B K R (SGR) N4 XS B R (AGR), I
i 3t ALK 2 7 2543 HT(One-way  ANOVA)KG I A= KMtk
(28 5 3 o FEE Y KR (SGR) FIZE X 4 H 44 (AGR)
Syt LR ARG

FE G R (Specific growth rate, SGR, %/d)=100x
(INWe—InWh)/t

76 %} 3 §1 %K (Absolute weight gain, AGR, g/d)=
(Wi W)/t

A, W, Fil W 43148 Az A0 30 i 1A i R AR KOR
WA, t HFRFE I RE
132 45T HESHT FIH GeneMapper 4.0 A1
HEAT LR 43 BRI 73 AT o FIFH Cervus 3.0 F0EX A
RUBHRIEAT 734, E 250 B N A 6 T34 4 6 BE R 8K
(Na)\ “FEPULIN 25 BE (Ho) . P ERA G B (He) .
¥ 255 B 2 (PIC) L K i — iR F1 4% (Hardy-Weinberg)
VAo FI Popgene 3.2 BRI IREMAIE % /- EARE(F,)
DI K AT R Hp AN T 67 5 19 F-statistics 70 BT o

1 AHEMTHMIESE PCRIUAGEEREBIHRALE

Tab.l The information and the fluorescence labeling of microsatellite multiplex PCR for L. vannamei
N 1R KR ) (5'=3") J 7 e
a0 (7 5 4 B i 2 SIIFAI(S3 )&)’u(:?@
Groups Loci Annealing Primer sequences (5'-3") and
temperature(‘C) the fluorescence labeling of primers
TiHE PCR ™6 60 F: 6-FAM-TGGAGATTTCGGAACCTTTG
Multiplex PCR of 5 loci R: CTGCTGGAGCACCAAAATCT
TUMXLv3.1 58 F: ROX-TAAAACCGAAAGACAATGGCG
R: CTGACATTGCGTTATGATTGG
TUMXLv7.121 58 F: HEX-GGCACACTGTTTAGTCCTCG
R: CGAACAGAATGGCAGAGGAG
TUMXLv9.90 58 F: TAMRA-GACCAAAGGATATTGGCTCG
R: GTAATCAGGAGATGGTCCGC
1103 55 F: 6-FAM-GGCTGTGTTTGCGGTGTAGTTT
R: TCATACGATAATGGCATAGAAGG
PUHEE PCRI TUMXLv10.117 58 F: 6-FAM-CTCCAGGACCGATAATGAGG
Multiplex PCR1 of 4 loci R: CGACAGTCAAAACAAACATCC
TUMXLv9.103 58 F: ROX-CACCAAAACGAACGAAACG
R: GGATAAAAACGAATTGTATACCG
TUMXLv10.14 55 F: HEX-CAGTCTACACGCACAGGCAC
R: TTATACGGCGGTTCTCTTGG
10749 55 F: TAMRA-GAATACGTAGCGGAGATCCCA
R: TAATGCAGCGATGCGATT
PYEE PCR2 Lv12 55 F: 6-FAM-GATCATTCGCCCCTCTTTTT
Multiplex PCR2 of 4 loci R: ATCTACGGTTCGAGAGCAGA
Lvl4 55 F: ROX-TATGCTCGTTCCCTTTGCTT
R: TTGAAGGAAAAGTGTTGGGG
TUMXLv10.33 56 F: HEX-CGAAGAGATTTATCCAGGG
R: CGTGCATTATTATCCTTTCC
10592b 55 F: TAMRA-AAAGACACTTACTAAACAGTCGAT
R: CGTCTCGTTGTTGAGTTATAAACA
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2 #R

21 RBHMGT 2 BHEERERSET

FLETEEXTHF SP BEA R HP BEAZE (R IRA 1 P ik E
K HA AT ARG W2 2, SR 2 ATLIE ), SP
RT3 E hy(12.2043.14) g, HP FEAERFH KR E N
(13.18+3.65) g, HP FHIAR - IR EZ & T SP #EA;
SP BEMKAT HP BfIRMRE M S RE(CV)H 5 A
25.74%K1 27.69% . HP ##{& BL . FASW . TASW .FASL .,
FASH. CL I ASL (- F-3{H & T SP BfA . A=K
RPN R, 2 S BER BW Fil TASW F2 76 bk
%2 5(P<0.01), {H BL MR 2% AN 1 3 (P>0.05), FE
MR i ARG 7 250 RS, Rk, Jr2Ea it

B (F3).
22 2B EIREBESHET SGR 1 AGR HIEEER

HA A E 2 ASBEARR SGR AT AGR(EE 2).
SRR, FEMRARKSMET, HP #HAR SGR I
AGR 435 °4(5.09£0.61) %/d F1(0.26+0.60) g/d, SP £f
A1 SGR Hl AGR 4351°K(4.94+0.57) %/d H1(0.24+
0.63) g/d, HP BEHH) SGR Fl AGR 955 T SP BE{A,
X2 AN BEMR Y SGR AT AGR{H#E1T ANOVA 43 #7 # B,
2ANEEAR Y SGR I AGR HIFF 7R B % 25 5+(P< 0.01),
HP BERAIH SP AR B B i B KB % . HP BEA
F1SP BEA B A KAEIRFD SGR J2 AGR (175 225341 UL
%3,

®2 MLMEMMURZRH TERERREFEGKEMENIGERMN ST

Tab.2 The statistical description of growth traits, SGR and AGR of L. vannamei under low temperature conditions

. - . YIE Y 95% 151X Ja]
LER N =77 AN BEAS R CFIME BREZE ARMEIR 9504 confidence interval  D/DMEL BORME A5 R %L
Traits Population Sample size Mean SD SE Min Max CV(%)
TR Lower B Upper

K SP 1332 1220  3.14  0.0860 12.03 12.37 0.00 2759 2574
BW(g) HP 946 13.18  3.65 0.0979 12.98 13.37 0.00 22.18  27.69
hg SP 1332 9.69 1.54 0.0422 9.61 9.78 0.00 14.10  15.89
BL(cm) HP 946 9.82 193 0.0626 9.70 9.95 0.00 13.40  19.65
551 AT SP 1332 11.75 139  0.0381 11.67 11.82 0.00 18.07  11.82
FASW(mm) HP 946 1225  1.20 0.0391 12.17 12.32 7.06  15.48 9.80
53 SP 1332 9.10 1.29 0.0354 9.03 9.17 0.00 13.06 14.17
TASW(mm) HP 946 9.61 1.18 0.0384 9.54 9.69 451  13.67 1228
51 K SP 1332 1136 139 0.0382 11.29 11.44 1.19 2666 1224
FASL(mm) HP 946 11.77  1.15 0.0375 11.69 11.84 489 1597 9.77
WO SP 1332 11.12  6.38 0.1750 10.78 11.46 0.00 132,62  57.37
FASH(mm) HP 946 11.55 518 0.1684 11.22 11.88 0.00 19.61  44.84
3 g K SP 1332 25.15 248 0.0680 25.02 25.28 0.00  33.00 9.86
CL(mm) HP 946 25.94  2.13  0.0693 25.81 26.08 0.00  30.96 8.21
4k SP 1332 58.77 627 0.1718 58.43 59.11 0.00 80.23  10.67
ASL(mm) HP 946 61.11 522  0.1699 60.78 61.45 37.40  93.27 8.54
o i K % SP 1327 494 057 0.0156 491 4.97 0.28 6.63  11.54
SGR(%/d) HP 944 509 0.61 00197 5.05 5.13 0.15 6.02 1198
o Nof 186 T % SP 1332 0.24  0.63 0.0017 0.24 0.25 0.00 0.55  25.00
AGR(g/d) HP 946 026 0.60 0.0020 0.26 0.27 0.00 0.44  23.07

23 2N BEEEZHENER

WX 3 4 # PCR 3t 13 M TR A5 A7t
SO kI (FE 4), HP BER Y N s 75 T SP REIA,
THBIN 7.90 1 7.60. 2 MNEEIKRE Ho 43BN
0.492(HP)#I 0.483(SP), H. 2354 0.675(HP)FI

0.663(SP), HP BE{AR[K) He £l Ho Y0 =5 T SP BEIK , 78
2 ANBEAR, 13 AT RN S R A A TM6 IS =
T He, RINIEGFEH, HARNA S Ho KT He,
IR A F K CHP #EIAF SP BEIRRY PIC 43514
0.63 1 0.62, —&HENEHEZLAEPIC=0.5), BRH
B TEMNSHAREENZEMERE. X134
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R 3 HPEHRF SP EHRRIERKMIR. SGR & AGR T ES 1
Tab.3 The ANOVA table of growth traits, SGR and AGR among HP and SP L. vannamei

GIR IR AN PR MG B LIETTE A 3 IETTIE A LT B L IR S AR RREROR iR

Analytical indicators BW BL FASW TASW FASL FASH CL ASL SGR AGR
L FR 0.053 0.087 0.013 0.794 0.000 0.013 0.000  0.000 0.051 0.053
Homogeneity of variance
F A 5471 3.14 - 93.44 - - - - 37.44 54.71
F value

oy === Stk Hkk Y
i 0" 0076 - 0 - - - - 0 0

Significance level

RN 25 SR 3 P<0.01

*** means level of statistical significant difference at P<0.01

R4 BIMPIEMSE2NANENTEEAPHEESHER

Tab.4  The information of 13 loci of two populations of L. vannamei

o7 15, A SRR SR PR ZRER -V AR Al
Loci Pop ulation R N, ZETE H, ZETE He &1 PIC Hardy-Weinberg
T™6 SP 2 0.643 0.493 0.372 ik
HP 2 0.699 0.482 0.365 HkE
TUMXLVv3.1 SP 6 0.531 0.701 0.654 ol
HP 9 0.705 0.771 0.736 HkE
TUMXLv7.121 SP 5 0.603 0.685 0.636 Ak
HP 4 0.555 0.578 0.505 NS
TUMXLv9.90 SP 7 0.686 0.783 0.751 Hkk
HP 8 0.730 0.785 0.752 HkE
1103 SP 4 0.284 0.317 0.268 NS
HP 2 0.224 0.230 0.203 NS
TUMXLv10.117 SP 3 0.280 0.396 0.361 Hkk
HP 4 0.500 0.538 0.471 Ak
TUMXLv9.103 SP 13 0.572 0.870 0.857 ik
HP 12 0.573 0.825 0.804 HAK
TUMXLv10.14 SP 18 0.652 0.839 0.825 Hkx
HP 15 0.417 0.833 0.815 wkx
10749 SP 12 0.345 0.684 0.642 Ak
HP 17 0.445 0.856 0.840 ik
Lvi2 SP 7 0.548 0.703 0.659 ik
HP 6 0.558 0.693 0.654 HkE
Lv14 SP 5 0.580 0.722 0.675 HkE
HP 6 0.505 0.731 0.682 wkx
TUMXLv10.33 SP 6 0.316 0.655 0.614 Ak
HP 6 0.185 0.587 0.513 Ak
10592b SP 11 0.235 0.775 0.754 Hkx
HP 12 0.304 0.862 0.846 HAK
SEYE SP 7.6 0.483 0.663 0.62 -
Average value HP 7.9 0.492 0.675 0.63 -

NS g AN 835l 1 5 %+ DA A k2 i

NS means no significant deviation; *** means level of statistical significant deviation at P<0.01
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TR 25 EFT Hardy-Weinberg VARG 5, 25 W
AN, 13 AMLEAE 2 ANEEAT HAT 2 A S RE AN B
(P>0.05), 4y 11 AN 5 X948 I8 35 I 25 (P<0.01) .

2.4 BEEEENL

T AR 3815 53 10 48 B8 (F o) 2 A7 128 T A0 382 15 4 1L AR
FEREESE ., Wright(1978) 32 H 1 i & FEAA 544 43
fRibRiE, RIS AL b 8L Fo 78 0-0.05 Z[H],
FhEEB AL ALIRES s 16 0.05-0.15 0], FEIARhEES
B4 AT 0.15-0.25 ZJa], WAL AR KRy
Rt AL ML KT 0.25, BonFhtsie b k.,
W AR 13 NMECLEALEAE 2 A LG R i
PR 5 15 AR E L (R S) o S FEREE Y Fo FRME R
0.1566, M, £ 4 PILHER Fo b TREAR R JC#
LA VE RN , A 5 AR BE AL T P S5 s A5 1k K
S, H Ay 4 NS ER AR DU g B R AR KT Y s AL K

3 iTie
31 RBEZGTHPEGE SP R EKEREMILE

T R K = S A KRR BN R 2 —.
JUGRTEXT U TR R 2l , AT B 52 PRI Il B 5 1
FEE R (AL, 1990), SR, BREASEQ2001)FIFHHH 2L
(2003) YA 5T A B, LA I Xt B X6 /)N el 5 114 YL A8 £k
H—E IR AZE , 31X FLAN T R I I e B4R T
Al REME

T 3 IR ] B8 3R (] 42 S8 ARAG e P AR 5, B e
O R MR I i 22 a2k 2 AR B 1 L e 8 A e b
AL, M E RN R, XC LW K=Y asc
B EE T, HEREF2012) L FLhEXTIF B
SERER 5 24 S BEUR B A UF S AR ZE AR S5 1 P AR K
PERE, BRI RTRAKHEE ST AR 15.5%,
FEL 97 dit, ZRHEART BT R (20.744.1) g, A
TR ER T A (18.1£2.7) g, —HZRW W E ., A
WFFEEBUARK A 3 cm L _E A4 FLAR T T BR300 4741 i A=
Ksesy, DIRFSAE LT IT & 0 HP 55 SP E(A
FEARIR 5 P AR MERE 2 5, 45 R, HP #EAT
PIRTE (13.18+3.65) g, W@ E(P<0.01)f T SP Af
PRS-, HP B H Al mT I &R G BL
FASW. TASW. FASL. FASH. CL #il ASL f{PEHI(E
WHE T SP BEA, SGR Il AGR 26 WA 7E— & I 1] B 1Y
AMREERABF L CE F0ESE, 2015), FEABFSSH, 2 4
FEAR) SGR Fil AGR Al ik 35 25 5(P<0.01), HP fif{k

F5 BAHMIENESTENYEITEN 2 NEEKRAP A F-547

Tab.5 F-test for two populations of

L. vannamei at 13 microsatellite loci
fLsi# R Loci F i1 Fisﬁ Fnﬁ
T™6 0.0025  -0.3559  -0.3526
TUMXLv3.1 0.2153 0.1829 0.3589
TUMXLv7.121 0.0775 0.0945 0.1647
TUMXLv9.90 0.0125 0.1047 0.1159
1103 0.6585 0.0843 0.6873
TUMXLv10.117 0.4937 0.1964 0.5932
TUMXLv9.103 0.0618 0.3325 0.3737
TUMXLv10.14 0.0188 0.3068 0.3198
10749 0.0908 0.4903 0.5365
Lv12 0.0970 0.2120 0.2885
Lvl4 0.1618 0.2340 0.3579
TUMXLv10.33 0.0273 0.5537 0.5659
10592b 0.1179 0.6823 0.7197
SEH{E Average value  0.1566 0.2399 0.3638

i) SGR F1 AGR 435114(5.09+0.61) %/d F1(0.26+0.60) g/d,
SP BEAKM) SGR F1 AGR 43%1°4(4.942£0.57) %/d Al
(0.24+0.63) g/d, B~ HP FHAHIXT T SP #HAH F I 2
AE R AL

KFRAEQOIS)IFERM], JeR by A £
S A R R R %) B RN RN R A v 2
RHEI, M0 A T A RIEHR A ER . 2R
RN/ Y PR S R S 8 S IS =R AW S
RERILH Jesc 3, Ik, ST s Msp A T ik
T AEEN . ARG SR SRR AR5 H G
A AR R R BFEGR A T AR PERE2: 5, A
AL DL IR A X LA i o AT T 18 B A TR AR

32 HPBHEF SP BEEESHENERKEESN

FE AL SRR T UL R AR A b Al
T U AN [+ B A 0] 388 % 22 R P 1) 2 S T L AT R
T 18 A2 10 12 A3 1% 0 A K-, RS 2 58 1 2R AR 1Y
PeFeA 18 5 8 LIS, 2008). Ji4h, 7Epkd it
ferh, HE B EA S h TG B E B S BOR A
VRIS AT S S 3R TS Aof i 14 [ S A, i ol < o
I E R MR (R AR, 2011), BT LB LR RRIE & K
B el ) T8 22 R U A o ) A E A7 5 A% 22 R
A . AR (2009)FI T 7 A TR 6 ML I
XAFEMERET G U5 G KB E SR T L
B, 15 GofUEA H B& T G, RUIE PR
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AT AR LN BN IR 1 T AR 5 A SR MR 1 22 A 1 22 e BOHUHE AR IR AR 1 1 AR KPR RE Y L 4R 75

RAE S — RN T B85 st Z RS TR . Cruz
5(2004) 75 ) B TR AR 0 Wa i) PLAR U5 XoF R 7 A ot
BPREE, M G RE] Gy AUAH I Wi S B R Bk, 3R
WITE B Rl RE v, RfE BERRIRE BN, —LeHh &
PLFE R S AN ] G i R 2 1T R A IR SR A T D) e 3
e BB AL 2R AR RH B A2 A A
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The Difference of Genetic Diversity and the Comparison of Growth
Performance Between Selected Population and Hybridized Population of
Pacific White Shrimp (Litopenaeus vannamel) Under L ow Temper ature Conditions

LI Dongyu'?*, MENG Xianhong'?", KONG Jie'?, LUAN Sheng'?, CAO Baoxiang'?, LUO Kun'?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Ingtitute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071;

3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081)

Abstract To breed the Litopenaeus vannamei that could resist low temperature during production
cycle, this study investigated the heterosis advantage in breeding program and compareds the growth
performance and genetic diversity between two populations under the low temperature conditions. One
population, namely the Selected Population (SP), was bred for three consecutive years in our aquatic
laboratory, whereas the other one, the Hybrid Population (HP), came from the hybridization of the
Selected Population and the Introduced Population. The results showed that the growth performance of
HP was significantly higher than SP. The average body weight of HP and SP shrimps were (13.18+3.65) g
and (12.20+£3.14) g respectively, and the coefficient of variation were 27.69% and 25.74%, respectively.
The average body weight and other measurable traits in HP were higher than those in SP. The results of
One-way ANOVA indicated that there were significant differences (P<0.001) between HP and SP in both
body weight and TASW. The specific growth rate (SGR) and absolute growth rate (AGR) in HP were
(5.094+0.61) %/d and (0.26+0.60) g/d, respectively. By comparison, in SP group, the SGR was (4.94+0.57) %/d
and the AGR was (0.24+0.63) g/d, significantly lower (P<0.01) than the HP group. The results of genetic
diversity analysis showed that the N; of HP (N;=7.9) was slightly higher than SP (N;=7.6). The average
polymorphic information content (PIC) of HP and SP was similar as 0.63 and 0.62, respectively, both
belong to the relatively high polymorphism level. The average observed heterozygosity (Ho) of HP and SP
was 0.492 and 0.483, respectively, and the expected heterozygosity (He) was 0.675 and 0.663, respectively.
Both Hy, and He in HP were higher than that in SP, suggesting that HP had higher genetic diversity
abundant compared to the SP. The analysis of genetic differentiation indicated that the genetic
differentiation was significant between HP and SP, with the genetic differentiation index (Fg) between HP
and SP was 0.1556. The results of this study provides a genetic background and production experience of
L. vannamei for breeding low temperature breed and crossbreeding technique.

Key words Litopenaeus vannamei; Crossbreeding; Resistance of low temperature; Growth performance;

Genetic diversity
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