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Tab. 1 Descriptive statisticsfor growth traitsin broodstock of Marsupenaeus japonicus

AR AEIR traits AN ER/ME minimum AMREKRME maximum  P¥{H mean  FRifiZE SD ERREU% CV
&4 fem body length 18.43 24.25 21.52 1.04 4.85
J6 45 K /cm abdominal length 13.4 17.55 15.32 0.84 5.48
1A /g body weight 70.38 148.51 104.62 14.14 13.51
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Tab. 2 Families factors (family, body length, abdorminal segment length, body weight and days of age)
of Marsupenaeus japonicus by multivariate test

RN effect St statistical method  {# value F &% F B hypothesis df %25 A HE error df W31 sig.
I intercept Wilks' lambda 0.973 12.036 3.000 1289 0.000
H i days of age Roys' largest Root 0.000 0.000 3.000 1288 1.000
K7 family Wilks' lambda 0.489 5.264 198.000 3865.978 0.000

A 208 o} R 7L 7 B3 A R {1 ) 9 Y
SRR 3, 68 P2 [F LK F& 2040 A~ 4l 28
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K, MR ik & Fabr A BRI L R 11 .
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it WL 4, HAZEXTUF 45 H i . 75 H AR %
AR5 S Ak HE 533 0.1545£0.0505,0.1933+
0.0475, M7 MR (1 388 % J1 Al T 1E 5 51 A
0.1672+0.0473. 0.1937+0.0468, AR 13514 11
fEIHE 4514 0.1934+0.0439, 0.1992+0.0371, 5
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Tab. 3 Phenotypic parameters of growth traitsin M. japonicus at early growth stage

n=2040
H % /d AR AR He/ME RME FHME i 22 5 5 R AU B
days of age trait minimum maximum mean SD % CV sig.
45 A& K /em body length 1.02 4.90 2.05 0.46 22.44 0.00
Ji 45 K /cm abdominal length 0.12 3.30 1.46 0.32 21.92 0.00
14 /g body weight 0.01 3.75 0.12 0.07 58.33 0.00
75 44 /cm body length 1.50 7.40 3.35 0.65 19.40 0.00
Ji& %5 4 /cm abdominal length 1.20 4.80 2.27 0.43 18.94 0.00
{41 /g body weight 0.08 4.23 0.49 0.31 63.27 0.00
x4 HARNMEHMESEKEROFZEEAS(BEREFEZHRR)SEE AT
Tab. 4 Variance component (ratio to phenotypic variance), and heritability
estimated for growth traits of M. japonicus at early growth stage
AR trait H#% days of age oflah o?lot h*(n=2040; X +SE)
K fem 45 0.0353 0.8102 0.1545+0.0505
body length 75 0.0379 0.7687 0.1933+0.0475
A5 e fem 45 0.0326 0.8002 0.1672 +0.0473
abdominal length 75 0.0261 0.7803 0.1937+0.0468
kg 45 0.0284 0.7782 0.1934+0.0439
body weight 75 0.0205 0.7803 0.1992 +0.0371

1 h?=c?lob.
Note: h’=c¢2lc3.

A REN], HABEXR AL AT EAE R A RGBSR IR — 2, 0 i B AR
K BOA ] H & B A2 AR, B rbmok - K R S KRS Ay d = (45 HIR Y
(h*=0.15), Ui A AR HIME—E KPR PEFT 75 =0.9896+0.0034, 75 Hiidf 15 =0.7637+ 0.0161);

PRI A R o R 5 1 K A SR B S Sy BRIk (45 H il rp =
23 HABRMIGEHMBEARERKMERER 05052400280, 75 H 31 = 0.6534+0.0160 ),
EXSREMX TR 1 B 8 A G R RIS ¢ b2y

WRIGAF AR AR T ZH T AR k38 53 KT (P<0.01).. 75 B 73 X iR L 30 [ B
XPUF R B . I L RERREAC k. R L T T ] B s A A T
MR IR S, AR H I T AERMPIREINER  (0.7177+0.0131)~(0.9896+0.0034), i A 1 111 1Y

®5 HAEMITEHNERSEKERIZEEXMEREERX

Tab.5 Genetic (rg) and phenotypic (rp) correlations for growth traits of M. japonicus at early growth stage

n=2040; x +SE
H i days of age
KRR trait 4 [
K /em M5 K flem AHE/g &K fem JE 5K /em ENE=Ns|
body length  abdominal length  body weight body length  abdominal length  body weight
&K fem body length 0.9896+0.0034  0.9304+0.0321 0.7637 £0.0161 0.7479+0.0148
75+ /cm abdominal length  0.7121+0.0188 0.9429+0.0301  0.6710+0.0236 0.7177+ 0.0131
AT /g body weight 0.5147+0.0270  0.5052+0.0280 0.6555+0.0181  0.6534+ 0.0160

TE F=MANRBARN, E=Aos .

Notes: Phenotypic correlation under the diagonal, and genetic correlation above the diagonal.
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Genetic parameter estimation of growth traits for early growth stage
of Marsupenaeus japonicus
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Abstract: Linear Mixed Effects Model and Restricted Maximum Likelihood (REML) were applied to estimate the
genetic parameters for growth traits based on sixty-eight full-sib families of the Kuruma shrimp Penaeus Marsu-
penaeus japonicus. The results indicated that the heritability estimates of body length (BL), abdorminal segment
length (ASL), and body weight (BW) were 0.1545+0.0505, 0.1672+0.0473, and 0.1934+0.0439, respectively, on
day 45. On day 75, the heritability estimates were 0.1933+0.0475 for body length, 0.1937+0.0468 for abdorminal
segment length, and 0.1992+0.037 for body weight, all of which were found to be at moderate levels. Strong posi-
tive phenotypic and genetic correlations between growth-related traits at different stages were detected. The phe-
notypic correlations between BL and ASL, BL and BW, and ASL and BW on day 45 were 0.7121+0.0188, 0.5147+
0.0277, and 0.5052+0.0280, respectively, while the genetic correlations were 0.9896+ 0.0034, 0.9304+0.0321, and
0.9429+0.0301, respectively. The phenotypic correlations between BL and ASL, BL and BW, and ASL and BW on
day 75 were 0.6710+0.0236, 0.6555+0.0181, and 0.6534+0.0160, respectively, while the genetic correlations were
0.7637+0.0161, 0.7479+0.0148, and 0.7177+0.0131, respectively. Selection for growth traits in M. japonicus was
found to be effective in the present study, and selection for one growth trait can improve other growth traits si-
multaneously in a breeding program. The results of this study provided reference data for early selective breeding
and multi-trait selection of M. japonicus.
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