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Fig. 1 Changes in water temperature for

24 hours after acute cooling
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SitE

IR D Sh N 2 PR I PLAN 5 56T R 4l 44
FFEIE R R G T AR 1 Fis . SC8ed
MEA R BECh 4000 BB, JLliik 3924 B, &%
RUGRIAE L N 1.96 g, B RME K 5.70 g, F/)
fHM 030 g, trifEXEN 0.74 g, B REZRECH 37.76%.
AR A K R AT RN 98.10%, e K(EH

100%, H/MEN 54%, bRz 2.85%, ZEH R
B 2.90%, HAPFEHR 100%MERE 22 4, &
EIRE RN 55% X BASRIREIAE N 2.41 ¢,
KM N 5.20 g, H/MEHK 0.20 g, PrifEZEH 0.88,
AR ST BN 36.51% 0 X BRALLEIE R I(E A 97.80%,
B ARAE R 100%, f5e/MEN 88%, HRifE2EN 2.09%,
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1E 3 22 5 (P<0.05), {1 R 225 AR & P>
0.05). W FLYATEXTHF 3L 56 2 45 K RO AR BT 1
FAETE 25000 5 WK B VER G B, 818K
F WA AR E E S5O H A R 0.39+
0.15 (P<0.05), f71% % 54k H M ¢ RECH
0.2620.16 (P>0.05), A EZEIEF .,

x1 REBEINBPBETNHESFHIMEEMFEEROERESITE
Tab.1 Descriptive statistics of body weight and survival traits of Litopenaeus vannamei
larvae under low temperature fluctuation

4 5 E2N FHME HRAE s/ ME brifi 2% 5 R 5%
group trait mean max min SD cv
SCH4H experimental group 1A /g body weight 5.70 0.30 0.74 37.76
1715 2R /% survival rate 98.10 100.00 54.00 2.85 2.90
Xf I8 41 control group 14 1 /g body weight 5.20 0.20 0.88 36.51
1715 2R /% survival rate 97.80 100.00 88.00 2.09 2.14
TR *3RR L0 A 5 0t HE 4 ] 22 5 1B 3 (P<0.05).

Note: * means significant difference between experimental and control groups (£<0.05).
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Kl 2. 3 43l s TR &M A FERERT H AR
RS R B A FEFEFN H O FE AR 400
ZE A9 0.01 F10.12, A FEFEFT H 46 R XS
FALEIC R0 1.00 F1 1,14, A JEFEAT H 46
FEAEXT TR A OC R ECH 0.36, A HiFEHT H
FEFEX LT R A R B 0.26. HRAEYHLAR
ik, HRXRMEG LRI, ZHERMILESL
KR, SRR HBWEZREMFEE 2); Rik
I GEA K H R LA AR50 BUE BUS, K R EE
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TR A AR . U A in A SR AR K CHL ] A A
S RUE R, RERSHTIN b S B R R AR LR,
k2P st AL AT R e M
2.3 KB K B ERE T FL 4R X8R 4h 4R 4K 2 R
RIEfESH

AR T B B TR 37 1 3K r L 499 X W &y B A

T2 st IR W% 2, T A HBF
TR 3845 19 0.37£0.07, T o 4 0k
Z03 9170 0.34+£0.01, 1.00+0.01, H:T H FHFF 315
PR 384G 71 0.40+0.08, 510 Y B 14 0 g 25 43
ok 0.34+0.01, 0.99+0.01,

3 itig

WAL T & B AR H AR R IE & T 2L i i
BESH EARHPIRIRT Z R, #ik
HET- B (temperature at death, TAD), CDH Al
SSso S48 bR 6 7K Az 3 i A1 T AR SR T 3 o
Charo-Karisa %V gl Py A4 55 Je % B
(Oreochromis niloticus)#) A MHILIR MR TAD A5t
%434 0.09+0.17, CDH 13 f% 71 0.08+0.19, #
i 7 U O%F v [ B X (Fenneropenaeus chinensis)
3 /MR TAD. CDH #AT3FAL, 384% 115051k
0.08+0.03, 0.08+0.04, T HIBR& I T 36 W75



838 [ K R R 2 %29 %

ID

HS xR

Fi7 relationship
¥ 1.5
F .

I T T T T Y

F34
F35
F36
F37
F38
F39 |-
F40

I N N T N T S T I Y |
Q= NNTNVNODS RN =N
AN AN AN AN AN AN AN ANANONGNONON
L e R R R el i ol o i S

FO1
F02
F03
FO5 -
FO6 -
FO7 -
FO8 -
F09
F10 -
Fl1
F12
F13
Fl4 -
F15
F16 |-
F17
F19 |-
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Tab. 2 Variance components and heritability of body weight traitsin juvenile
Litopenaeus vannamei under low temperature fluctuation

jt/%%ﬁlg‘; 2 2 2 hz

o oy o,

: . . acc reg
relationship matrix

A 0.20+0.50 0.53+0.27 0.33+0.27 0.37+0.07 0.34+0.01 1.00+0.01

H 0.22+0.55 0.54+0.29 0.32+0.29 0.40+0.08 0.34+0.01 0.99+0.01
TE: on RRINEB % )5 2%, o FORREIT 22, 0t FORFRE M 7, b IR 3EAE T1, ace FoR BUMMERAME, reg 2 T ff 22
Note: o? is the additive genetic variance; af, is the phenotypic variance; o2 is the residual variance; /4” is the heritability; acc is the prediction
accuracy; reg is the prediction bias.
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Xt 2 AN TRJAT % B FLA T2 X6 R G AR T afE A 7 8845 T
f3E, 4391k 0.5240.09 1 0.44+0.07, ik 5 =22
ORI FE 45 B s, LA X iR e A 44 B 1) 8t 4%
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TLAE S LAt i Xt B A B IR 8 A 2 B AT VA
W, SR AL 1R 0.14£0.09, J& T 45 5 4%
J1o ARSNGB FMT, DiiFloiikE B
FRT X AR, U0 IR X U A A R A
THIE 2 ) R S A R I TR B 2%
RSO N AN = I O AN OR NG R 2N o Y
BALDPAN, BRI THRE LR A BHEREL LR
H AE MR85 S50 310 0.37+0.07 1 0.40+0.08,
)y v agt A F1 7K, 2 W LA I X R 4y A R TR
Wsh & F F R E MR B s R, A5
KT WS o AHH T 5L YR I FLAN I X HR 4l iF A
I/, WICEE VIE ARic X ANFER &, 1
JE SR AR R R AEAS [ 2528 Hh sk i X0 Je s
55, S ECEAE B B IC TR A UK A PR s AL
SN R R ERBE RN, A T 8 A% A (O 5
AT AF R i 3 f 3 A 0 R AR R T,
AR FR R AL SNP JE R 40 B A=, JE N

IR RAS AN IBTREAG, A1 2E 55 2 5L 41 1 SNP A
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WAL IS THESE S T 8.11%, Liu 215 fd
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AT AT AR B T AR B A5 R, s AL Al
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KR BN R L R I, i 8 R 43 i 1
A, SEBR R & G R T BE 4 I B R
ssGBLUP & 5w /il 1R 8 2l 45 14 PLAh i X 0
IHRFET- AN REVEA T 40 A, o2 PLYA T %o
KRR BE M (EAR, AR 43 TR A o5 B 25 %
SR 2R A BRI mT LUK FL 4 i X6k R S A A [7]
Ji 4 36 DALt A A s T Tt e S 8, LT
PIKE AR HEA T BE PR 0 L AR A B g A A5 PP Ak A5
R, R AR FEAS H R A4S SNP
&R RIS A Y H AR AN 252 R R
(R, T LA R A% T i S M sz A AR ] 5 5 5%
R, b T R SR,
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WA e ER E LA 22 R AR IR . Liu
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Genetic parameters of larval weight traits of Litopenaeus vannamel
under low temperature fluctuation
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Abstract: This study estimated the genetic parameters affecting the body weight trait of Litopenaeus vannamei
juveniles under low-temperature fluctuation, using the 40K SNP genotyping information of L. vannamei, with the
aim of providing fundamental data for the breeding of new L. vannamei varieties tolerant to low temperatures. A
total of 4000 L. vannamei juveniles from 40 families were used in a culture experiment. The culture temperature
was reduced from 30 C to 20 'C by the addition of underground well water, and then stabilized for 4 days after
24 h of natural warming. Continuous cultivation was conducted for 15 days after the cooling-warming-stabilizing
process had been repeated 3 times, and the body weight and survival traits of the juveniles were then measured.
Compared with that in the control group, low-temperature fluctuation had a significant effect on the growth of L.
vannamei larvae (P<0.05) but not on the survival traits (P>0.05). An A-matrix was constructed based on individual
genealogical information, and the 40K SNP chip was used for SNP genotyping of 159 parents and their SIB
individuals. An H-matrix was constructed by combining SNP and pedigree information, estimation of variance
components, and the genetic parameters of body weight traits using individual animal models. According to the A-
and H-matrices, respectively, the heritability of body weight was 0.37+0.07 and 0.40+0.08 for L. vannamei larvae
under low-temperature fluctuation, indicating a high heritability level. This cross-validation shows that there is no
significant difference in prediction accuracy and bias between the two matrices. The body weight of L. vannamei
under low-temperature fluctuation showed abundant genetic variation, indicating that multi-generation breeding
may result in notable genetic gain.
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