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ZFHEREEANGET
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(1 My FR Wy AT HELE R R T IR E P EDK PRI R BRI OK R T H S 2660715
- HBEERESEARERERE R Sy B E  HE  266071;

3. bRy i

HES
B3 AR B ) HAT T M

TR R T ERATRIBR NG %, R L 258y RN,

K BARAZERAREF, 9 AR,

201306; 4. H D HHE L ih & A BRA T

#%5  266000)

AR ET 2 F A WA R FEX 9 A H % (dpostichopus japonicus) ¥ F K . HKE . WR &
DLRTHI & . RENAI SRR FEAR, T REMS 29 %, XA

T 6 MRS AR

A A FK R 30-50 AN JE R IR A BB RK L RE R

WREH, MAREEEFEM M ARMANMXEFEITHE 9 ARGEK., KEMAR EHE I LK
MR . BRET, 9 ARRSRK M 4A 9% 4 BT E 0 0.87, M4 okt A it Eh
0.85, 4 [ 4l 7345 4 it E 4 0.86; KSR E M M4l 23t tr 4 i 1H B 0.20, M4 o3 % 4 it
i 0.73, 4 [F M4 43k 45 T E N 0.46; PUR| K Bk M A 93 45 4 A HE 8 043, B4 e )
fitEHh 032, ABRMALFENFEIHER 037, t kW, KK, KENEMA ) EEHAFNEE

KF(P<0.05), 4[4 2 % 7 33k B R 8 % K F(P<0.01),

XA R 5, KB EHM; KK; KE; AAE
FESEE S066.9 ICEKERIRED A

K2 (Apostichopus  japonicus) E A5 1R 25 B9 245 FH A1
BN E, oy A" ZE (B L5,
1997). S FGH 7 SE &, BT, CIEL
1T NS U N 1 47 053/ 1 S il PN S | 32 S
IR BVEFRT SRR A 2 hm g L W7 VLT i LA
BT = A U DO AR S 1 R pE R, AR

H3%19.3777 t. FRAGHE K210 hm?, {52200/ 78
(EENPEAE, 2014), SR, Bl ™ L MUY 2RI,
FEHRIZ I T A K8 | B RE ) T B AR BTR 1L

T By R 5 HOR B 5508 = N R QTE R I H R

FOR| & B b9 ) R B B3 AR
B RA; mkh
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RER, RTINS BT T

KB R Z B T RS T RO TR s 2
RO MR PRR A A RAL UL, AT BRIk 1 g A2
SR, MK BIFRIEAE S o A A PR RE RO R |
BAGTIERER IR A A P BB B AF R R T
B (WREZESE, 2009), ENAMEE LS B T5
Lo Bk = sh i AR e 7 A, DL SRR (S 5,
2015; Frizzas et al, 2009; Sun et al, 2015)., [ M jillZ 5L
SRS LR P FOR AR G 4 1A 39]) B 3-4 A
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WBHES G B (B n g5, 2009; Ze4:4%, 2006; i Elin
4, 2010), X Fah 285 E WS &5 R 7 st
WA HGE . X PRSI S, AR KB BE
WG HEIR BAL TN, HPRirgh (A AMA N, BRiAR
KMeRAh, HARRIHMELIIN R fESEEE ], otk
R R TE 2RO R 2 34 AR MHES R E
W FFAE B RON (254 %5, 2006; o B4, 2010)f#
AL IR T HEERR B A R, TR RIS o) 2 1 ol
2R I8 1 1098 HA T B A SR S

L0 PR R S % v A R B A T K R PR A Y AT
2, BT HSREHR AR ARSI, Bar, DR
FE BT MR A R K RE RN LS, IR
TR B R (B, 2007; BEMEAREE, 2011; Chang
et al, 2011), ¢ I H 0200 S 10 T S5 00 A 5 0 2 (1A
FLEE) VIR O, A A 22 R 2 7 A i A 2 5
TR B — A5 DA o AR5 2 BE ORI 2 M DR At 0 2 %)
TR, LIRS B | PR R RIS RO R
A, DL 6 SkMEMERIZ N REAS, 23 SkHEMERI S AR,
T AL FEERE R, LT 9 H ik i
PR SHFARK | PR E DL A B AR 3 A2 pr kit
A3 A B 3si A% F11FA , AT T KRS T b i 42 B 1
RIBAESEL, DI 2 Ak & $E SRl B

1 #MBERFZE

1.1 ##

S AT SR S N AR IR AL A | AT RO 2
TR, SESMBH AT S IREM6 mx 16 mH,
KBTI AT RS E - IR L B
J5i , EES R e U R | TS R R R EAR
AT RSB MR R E .

1.2 &
121 RZ#ES 2014 4F 3 H 29 H, f$ESMm

KERBIG, BARHAERE 20 3k, AR
A 30 L B¥ERLKAE, P 30 min, 21°C /K 7K H)
P, SRR AT T O EHERS 1 2R SR IE 29 3k (6 M
23 k), XFHIZ BN AUS B Sk S 4 2 x 10°
BN RIS FORE VR, () TSAB B KR i AT N TA%
K, 1 IRAESL S 2-5 SIS EI, HMET 64
B REFME R 23 2K E .

122 &HAEH B K R EARTY 50 32 K5 U0 & A
400 L (80 cmx80 cmx60 cm) ¥ [ (A ¥k Kl Hh 5 F
ALK IR Ry 22-23°C, JEE A 500-1000 Ix, F4ki it
R, e R ARG LhBEsh 1k, 2k InAL
TEIPIRE . EZHEI0 & B BT AR 4740

MR 0.5 AN /ml, RF GRS S AR 5 e A 2.5 mx
1.2 mx1.5 m BRI KIERE B h AT H & . Xl
SRFMATHMEET , PRI E IR R AR (3R
B K AARTR . FRFE AR R BEFIRLEE . SR AR
TORLSE) VI — Bt IR B e e gh ik . 3 i,
6 H IR I T IR B R —1k, [ R R YA R
FR 9% BE AT FRA A B R A 2 AR b T B R T
W AER B (Dunaliella salina) . 17 E#:(Chaetoceros $.)
SRR LR R DL AR . 1
SR (Saccharina japonica) . £128(Ulva lactuca) .
U BB (Scagassum sp.) . GAA. VIS MR SE
FE R B R AR, AR K 24 h JE4%
M, RRRHK U3, HAbS RS A SR
IEH A,
1.23 wkME A9 HIRE, A RINEARKR D
BEHLAHIBURIZ: 30 Sk TR K | MR E I &, B 50 3k
TR AR AR I sk & v, T 0.6 mol/L
1) MgSO, I RIRIBS 1, FiZikkG ., AR E
Z K EE I AR RO B AR RS 3] 0.01 cm;
FHHL R A, K3 0.01g, JfidskEAD
P21 A LB (BN S, 2007; B 7R 4, 2011).
124 HAELE XTHCHRIREY 22538 (ANOVA)
Wit IBM SPSS 22.0 ) GLM (General Line Model)it
S, - NERRGE AT, HISHEHRM
FAVHBAL SR Al TR BBy
Xy =u+S;+d; +ey (1)

i, Xy A kA IMARARLZ PR A IR
u NAHRHERTE T A A TP SRR, S 550 Bk
A=A OMEVERNE , dy R § RN AN SR
PR HENESEONL, ey ABENLIERZE . X TR AR 12
BT A 2 [F M BORAY T 22 20 B I3 1(BEEHRSE, 2001).

x1 AT EHEEXERRITT2REBEER
RETEBHEMMFEDT
Tab.1 Analysisof variance (ANOVA) for phenotypic
variation components of the full-sib families using
unbalanced nested design

75 5 SR R B Eorf ¥or WElTr
Source of variation  df SS MS EMS
e ] D-1 8% M$ olKyxoixo}
Within dams
HE A ] S-D S&§ MS f+Kxo’
Sires within dams
MEEN AR N-D S MS, o2
Full-sibs
S Total N-1 S5
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e, N ERAE, SRS XAEH,
D RIS RAKH ; of WRRLRMI % of HEER
IR T2 5 of oA le B AN ) 7 2%

X FH AR BET,  PRAIES B ) e
Ve, FEBEAT AL JIAG T Z A B AN HEE A e
FRB B WP 1A Y I ABSORE P 1A P 5 T 4
PESEA B AR AT IS IE , BRI AT -

1 d s N7
K, = N - —L 2
' S_D[ i:zljzlei. @
PR 3D 3 S ®
? D-1 i=1 j=1 Ni. i=1j=1 N
_ 1 1&
Ks—D—_l[N Ni_lei.] (4)

K, Ky MEA RIS A N 5 LAY AR BT
MR R REL Ky RIS AR il 7 Js A4
Ky WRAREAFTINE WS RE N, WA i Sk
AR SL I A MR A TN E S AREG N, B i Sk
PESEA S SR j Sk MR SR AR IOl 22 14 5 104 H -
125 ARG MR8 5 s AL ity 22 53
M 25 S 5 10 BB 35 5 B 37 R SR AR 45 440 T 25 43 i 4
AR M | B R MR 4 TR 3 A% A
H (BB RS, 2001), IRk SCstfe F ki H(E 2
[ L2 N AH G R B 4 4%, 4R Al 1 B S
A TR ML N AH G R B 2 /%, B

2
AP W =ax—2s (5)
O +O'd +O'€
2
o, +o,+o,
- 2 0's2+0'd2
4 [F) hy = 2x——— (7)

c?+0%+0?

b, 12 RS R R A T SGEAE Ty, hE N
B R P RRAG T AP SGEE T, p2, e RRAG Y
B SLigtA% I

SR T A T B g A% 1 R I, T B AT
WE RS o SRR AR S (2000) A HE7E Y ¢ K ga Xt
S [v) g Rl A% 1 Al T A B AT IR, AR
WU g DA ARG 00 ) 3 s DA 2 AR TR I, R ¢
Gy AT FE SR TFIWT . AR R 50 775 R -

(1) MV B S (BT ) ¢ K

2 2
e LZ(MSS+MSC,J @
K2\, 4,
(1) ~—2x 4 ©)
p
hj
= 10
" oud) (0

(2) MEVEAL S BAE FIATHE (A2 ) ¢ R

2 2
B:J%(MSS +MS6J )
Ki\ dfy  d,
a(hf)isz (12)
14
h2
_ 13
o0 )
(3) MEMEL M A IFAGTHE (P2, ) ¢ K56
2
C= —ﬁ(BZ ——ZA;[SE J (14)
K3 Kidf,
o(h2) 2 x (42 + B+ 20) (15)
%p
"
- 16
o) (9

2 SR
21 HEEMRHRESH

F T A | R PSR 3 A PR AR Bk
FTE A 9 H IR KIS 2 55 MR B 2 (8 A ds ifE 22
(MeantSD) L3 2, N 2 aJIE H, 9 AR A 15
K24 {8 (4.6620.06) cm, AR T (1S4 (8 (4.75+

#z2 IRARRSEXIMRNKRESY
Tab.2 Phenotypic parameters of growth-related traits of 9-month-old 4. japonicus

Z$ Parameters
#K Body length(cm)

X 2% Number of families 23
w2 SD 1.53
S Mean 4.66+0.06

AR R CV 0.33

Mtk Traits
1A% Body weight(g) Pl 580 (4) The number of pallet
23 23
4.93 12.68
4.75+0.19 40.32+0.38
1.04 0.31
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0.19) g, W EHECEIE H(40.32£0.38) 1, &K AN
F AR S 2500 9l 0.33 F1 0.31, AE RS R
B 1.04, A 78 S ZR B0 A R PR ) A
FEN 3 A%, RS SE, PR R R R A AR S
REOREASE, BT EAS ., heal W, &K, &
AR RLEEL 3 MR AR 1. UK
RPN RN LT AR T 220 L3 3. W&k 3
ATLLVE H, &AM R FE AR R 3R & [R] 22 540 g 3%
(P<0.01), Ui BEPR HAT AR BT T

22 WXREKBMFTESN

9 HdHIS AR | R R R HILE AL 3 ATk
(77 22T L3k 40 MR 4T LIE W, X T 9/
WA KA SR, ARG | A R PR BB 3 44
T AR AE M S A ) FOME AR () 1) A 14 3K B A
i FIKF-(P<0.01).

23 RETEFEHSOW

WIEAK(Q)—2nK(4), T 9 H libErE 5HiC
AR NI E R G VSR v = I R 13 6 S N DR
SFHEREH Ko FEEMA A RO EREH Ka.
SFTHERIRIA K | IRHE S, K= K»=30, K5=112.70, %}
FYRIR AR ESON  : K1=48.85. K,=49.13, K3=183.93,
MR T 22 B 3L, LIS 7R ok I py 34 5 - B8 Y
AHXT R (ST R, SKRAETT 240, a5,
MFE ST LA, 9 HIBHIS K MHEEA 55 7 228
0.52, METEZH 4> 77 2% 4 0.53, MEREZH 40 )7 22 KB4
R R EYELH A3 )5 258 4.50, MEPEA Sy )72 M 1.21,
HEVELH A3 5 22 KT EPE AL T 22 5 PRI RS %) o 14
YT 25N 17.63, MEVELL 4y T 2558 13.22, MWL T
ZERTHEEA 53 T7 22 o VLMK | R EE 7
A RIARAS RN, BN FEAR T 2R .

*3 ARIRZEESHEXMRREENERRZFEST
Tab.3 One-way ANOVA of phenotypic parameters of growth-related traits between the different families of A.japonicus

PR Traits $54R Index A df )5 SS ¥97 MS F i F-value
&1 Body length % % [A] Between families 22 675.45 30.71 22.01"
F Z N Within families 667 930.41 1.40
Bt Total 689 1605.86
& Body weight K % [f] Between families 22 4070.65 185.03 9.71"
% Z N Within families 667 12708.23 19.05
it Total 689 16778.88
P S48 The number of pallet %< 7 [l Between families 22 33333.46 1515.16 11.32"
% Z N Within families 1102 147316.31 133.8
BT Total 1124 180649.77
"y 25 SRR 3 (P<0.01), TN 2553 (P<0.05), T
""Denoted extremely significance (P<0.01), ~ Denoted significance (P<0.05), the same as below
Fz4 ORARFSHEXMRRETEHRMAEDTN
Tab.4 Analysis of variance components for phenotypic variation of 9-month-old 4. japonicus
A3 sk E Source of variation
PEAR Traits WEPE ] Within dams  WE P4 E] Sireswithindams 4 [FfiMA Full-sibs &4 Total
df MS F df MS F df MS
&+ Body length 5 77.15 55317 17 17.04 12227 667 1.39 689
{A&H Body weight 5 290.73 1520 17 15394  8.08" 667 19.05 689

A3 B The number of pallet 5 4026.04 30.09° 17 77966 5837 1101  133.80 1124

x5 IRWKRSHAMRREZENRABESH

Tab.5 Analysisof causal variance components of phenotypic variances of 9-month-old 4. japonicus

T EH 4 PEAR Traits
Variance components 1A Body length 1A Body weight IA 7] %% The number of pallet
o5 0.53 1.21 17.63
o2 0.52 4.50 13.22
o2 1.40 19.05 133.80
gb=a2+ a5+l 2.45 24.76 164.65

P+ a2 1.05 5.71 30.85
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24 BEXMERMEERAEITREZERRE

B FIAR R R 5 2 R A A K (B) .
N(6). A7), IEAE 9 HIRHS K | (KEM
PRURILEEN 3 ANZTE IR B R 43 L 2 PR R ) 2
B4 R At s S A% 7, AR A (8) A (16)
A B8 AT o8 R BB T ¢ K6 A0 45 BRI 3R 6.
M 6 FTLUEH, 9 H IS MEME 2 S8t fL F1 1
ffiiHE R 0.87, MM sriwtE JifliiHE R 0.85, 4x[F]
M2l AL S Ak A R 0.865 TS (R 55 M 24 43 A%
JifliiHE A 0.20, Mt srmife Jifliit{Eh 0.73, &
W) ML 2H 3 i A T Al HHE M 0.465 PRI A oM 40 8t

& FIMhIHE R 0.43, MEVEL s fs F1 1k HE R 0.32,
SR Ay A AT HER 0.37 WoR. ¢ K g R W
R, 9 H RIS MR K R 1 4R B 20 4 s 1% 1k
) T /K- (P<0.00) , 1 PR R S K 42 W] i 2H 43 Y
WAL 7 R K B B 2K - (P>0.05), AR I
2 VAR B MV 20 S35t A% ) R T E N 20 43 1 st A% T
1T A B (100 £ ik £ 0 B /N T R 4 43 s A%
X5 M TR —E . 54, W LB,
PRI | R EAN TR 8L 7 L RIS BGR AL )ik
HELY, AR A o8t A% I Ak T HE H 4 5 384% )
fETHELT , RALEEGER S TG THE I AR IR 3 B 2K

#6 9RRRSHEXMEKRIEENEIT Rt
Tab.6 Estimation of heritability for different growth-related traits and ¢-test of 9-month-old 4. japonicus

PEIR Traits WAL Jiftit )5 i Estimation method of heritability 354 77 Heritability t 1 t value
&K Body length WP 4H 4> Maternal half-sibs 0.87 1.22
20 4y Paternal half-sibs 0.85 2.68"
4 [FIfZH 4% Full-sibs 0.86 231"
14 Body weight W4 53 Maternal half-sibs 0.20 0.74
e 24H 43 Paternal half-sibs 0.73 7.08"
4 [ 443 Full-sibs 0.46 3.37"
PR ) Wi 4 4> Maternal half-sibs 0.43 0.78
The number of pallet HEPE2H 4> Paternal half-sibs 0.32 1.48
4R Ma 2 43 Full-sibs 0.37 1.31

3 g
31 FAEASMITTERERE

AR T FIRE AR 38845 Z 50000 T 0% i 1 2
HE TR S B A EET M B SR I I R (£ 4 E 4,
2004), MGt Lo, XFufeSE80afhiit4
FRXT T 22 A Ay W oy SAG T, ARG ). EE )
B A OG 3 REFARBE S BT, PR T2
Fs AL PF 2 DL KO 3 4% ek R i) T30 wp 22 41 A A
HHEEDE L (HRHSE, 2006). HIL, #2457
Al TF B R PRS2 B R K a SR 1) — TR AR . K™
S 2 B & B e re e, Rk, RS T AL
SR T 2 R F R A B A7 o W) 40 BT 9T R
W 22 oAb i, EBEARE T 200k ek
BIER 5 (ML) TR il 14 A KA SR 75 (REML) | die /MBS
TR IEA AL T (MINQUE) fldie /N J5 22 — R Al 1T
2 (MIVQUE) . D71 (Bayesian) . 7 1 ke 7 v
(RAL S5, 2013) . [ A= R TR Dy 22 4 504k 1
T XA R RER E Ti5tAL S HOTAL R WY, AL i 1% 1
7 A R (SR IR 48, 1995; T 53R 4E, 1998;
Duangjinda et a/, 2001; Cantet et al, 2000) , Ji K 4fz it i

FRHRM R RTT 50 BEARSS M DL R0 S5 1 76 3 R B
AN B 5 26 20 50k 1H 07 125 o AR5 BRSSP A 51 ik
11, Herdenson(1953) it #& H 8 AN - A B8 T 22 21 Ak
W EAE BRI NE, 5T Baif 204 17
2T I ERGE R, S TS Y 5 i 2
AL JI A OCHIEFE A R AT X LB, AWE 5T R 7 22
Iy M AT R Z804% T3 IPAG , J5 K R SR A 1 R
PR KAUSR L AT a8 AL AT LA, Aol 28t )
AR 2 W2 5,

BEXTAN 6] B K SR 55 R, DR N BOCR AT T
ANV 53 A D EE R 8 A% Ty AT VAR o U 25 (2015)
P I 11 ST G S 2 o s BN & 4 N E N AW WK e N 7S
Xt - BE(Paralichthys olivaceus) £ MR A9 31 FRF-15
(B R SGEAE Ty T 8% Ty . A se BEHLASON 55 52 4%
ZRIAT TP . E AR (2013) R HI 3 A Wil 7
EAG U 88 (Oncorhynchus mykiss) 1HN $THUIR 17 2
HAPIFIHE THNV Pt fe 71, e Al Bty 1
YUl R R 5T . 5 4% (2015)k Fl REML J5 5 %$80
1100 H & =JEAR 15 (Portunus  trituberculatus)t
PR AL 14T T AR, A5 R R, PR e T
R HE ) HiE B R REFEF R 7RS4 KMk
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WAL 15 , 25 = 16 (2009) # Ff MTDREML 4k 14 H i
TR Bl A R X HEAR S 44 B B (B A I 55 50 FIfES:
W (B2KS J5 56 35 R M SR K AT AL Tl 484E 5%
(2006) il i JEL I 55 (2010) 5K I AC F& 4[] L 2H P9 AH 56 ik
53 R ERAR B AR 2K R HE 2 10 (34 H #8) 44k
KRB AL AT T A, RS HAELSEE TR,
TR AR, SRR HES SRS aer
[, P, 723 B BEARBHEA T R B P bR Ay 3 1% T DA
T ARAF AT | PR ER SR O 28 B MR A s A
Mrs FERIZSNHESEY B, T R E g SR ek
FEATFRAE K, Z B B PR S ERGE AE T D TEAN RS
PEZ BB IR ; S FI S 4K & F W T, kK
TREE . RIS B A B R T 0 R A, D 1 o A
AL S ol Pt Bl 2 i v, X e B SR8 S 8
AL KRS TE . R, EXT AT SR SE Rl B, A
o R B AR d Te MR LR R,
23 2IMISEFR, FFH 4 (8] 20 P9 AH G 09 T i K
FUAS B A A A% S AT T VRN, O 5 AT A i b ) 2
AN & B R B 2 Tk L St S 2 k),

32 BENERHSW

B, E WA T % TR i 2 iaE . B ap
55 (2015) i FH Z2 M IR Bl 453 10 % 4% 2 17 463 (A cipenser
gueldenstaedti)150 H # F1410 H #& iR K | R 5%
AT TAGE, 433150.160, 0.180F10.180. 0.094.
T AEAF(2015) % = yih 14 1T 191 41 F180 H 1% 4 4 firf
RER PR IEAT T 384% iAdi3 T, RIS ARER MR8t 1% T
FAREE AL ), ML R REF LTSS R
FEEMHICER B i Pl B BE B i AR . Bk A (2014) R
~F [F) B 41 P A DG 43 A i X H AR T8 B (Macrobrachium
nipponense)#{L 565 d f197 d /&4 | JEHHS AR E 3
PER AL ST as R B, HARTBERE & FIHE R
TE BRI RE A 0] 2% 22 ik b AT R B . AL &
(2015) 4 11 T L IR ER B DL (Pinctada martensi) 4= 7] il
FEMEK . 2% . semm) Ll )1, 458 R,
SRRy gL T i 40%, & TP AL ).
] A1 i BIF 5 i 308 X AF 58 % 52 1) it AL S 8L R A &
Ifi, Garcia-Celdran %:(2015a. b. c)*%f 4 k88 (Sparus
aurata) ) R PR L RARPEIR AN TR) H & A R A A
RUW I R A SR T 2 4n s s, A va s i
A Sk R AR F AL T HS T S M1S% . Caballero-
Zamora 75 (2015) i it T JL 44 & XF ¥R (Litopenaeus
vannamei) 130 H #& & 1935t 1% 77 2(0.19+0.03) ; Hu
S5 (2014) Al T 17 3NN [l I 1) B RIS e i £ 42 < (R
WL gy, Horb, K RsL AT E 2 0.33-
0.98, K yEAL STt 0.05-0.51, AL

A, R YR AR R S L e R 22 5,
H [ — R e AR TR 0 & B A B Beas teRas /% i
R RZER,

H T, BEWNAMCFRIZ 8IS it seiaa i,
Hr, 28 %5 (2006) 5 T4 [ L 21 AR SR I A T T Il =
FRAR G AR A A R 35 A% g, S8 AR T i 2
R &l A Ay 399 R e R A B SR 14 Bl 0.74—
0.87 i1 0.75-0.92, J& T it A% J13u il . 4% = W4 55 (2009)
i TS R AR EBERBE S, SRR, Bk
SRR BE AR K 8% 11 0.29, HEZS B BLi A K 845
7174 0.49, FIHI S AR KT B BUAK 5% 518
Frh AL YE . T (2010) 4555 F A R 4 R i
HNMEEMT T 3 A4 ARSI K AH
PRI . AL E L o, 25 R IR, 4R
e & B B B st i ) )@ T g AL . xd
R TR & & B B3 4E 1, ASHIF 5T X R KA 1 st
WIOH )M S MK RE | RLES 3 EE AP
PEIR B384 T HEATIEAS , G55 R, WIS KisiG )
fli T 5 284 45 (2006) £ H: 1 I 2 BRAR 4 iR w1 8 0.74
Ay 0.75 Wi A E BT, (A2 ok a4
(2010) 12 2 U 5 (2010) FIT Al T 1) 3l 2 4 K3t % 4k
THMEZ S o RIS IR ESAL A THE A, B 52 R
J 38 A5 Al HE 5 G 5 (2010) A 4 IR =
IR E AL I THE 0.23 3450, R ML It HE
BT S (2010) i 3. 4 A RIS IR E L /)
i1 1{E(0.184 F1 0.200), ZE Lk, HIZS4S&MEdlk
K RE SN TR T, U 2 MK
PERIAETF IO sl R, AR A R AL
TR AR Ry, P B R T e R 180 A% vy 1A e
TR R R, SRR A PRy ST SR A i ik
Bl .9 H IS RRLEEGRE AT HE ¢ KR as A
B3, RUFTAMTHERERRE AL, SRR EE
JEH TR ZE R, WrTREd THRIZA RSN, AR
ISy Es AN PR RN

A FE T A5 10 35 4% ) BHiE b 78 o8 T S
AN & B B B it L 71 8is vekE, il i 4L & A
T EESHANES . E TS AN LT B %
AR 2R, BTANFTARAM TR S K E G
WIBY BRI 2 B BEA S 2 SR MR 3G S8 B Ah,
BT PR IR ERGE AL T AR T T RIS A RS RS
MITFBEReE, A HERIEAS Hast 15 ) 25 58 Al

& £ X
Ba JY, Zhang Q, Jia XP. Progress of the genetic parameter

estimation methods for livestock and poultry. Modern
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Abstract

Heritability is the most basic parameter for estimation of selection effect, breeding value

and comprehensive selection index. It is widely applied in the determination of the selection method and
artificial breeding practice. In this study, the heritability of body length, body weight and the number of
pallet were estimated in 9-month-old sea cucumber (Apostichopus japonicus), with the goal of providing
heritability reference for breeding practice. A total of 29 mature sea cucumbers from five different
populations were selected as parents. Six dams and twenty-three sires were mated by unbalanced nested
design using artificial insemination. Each dam was mated with 2 to 5 sires, producing 6 half-sib families
and 23 full-sib families. Full-sib families were reared separately under identical environmental conditions.
Thirty to fifty individuals from each full-sib family were randomly selected for assessment of three
economic traits: body length, body weight and the number of pallet in 9-month-old sea cucumber. The
heritability of body length, weight and the number of pallet was compared statistically using GLM
(Genera Linear Model) procedure of the SPSS software. The results indicated that the heritability of body
length in full-sibs, maternal half-sibs and paternal half-sibs was estimated to be 0.86, 0.87 and 0.85,
respectively. The heritability of body weight in full-sibs, maternal half-sibs and paternal half-sibs was
estimated to be 0.46, 0.20 and 0.73, respectively. The heritability of the number of pallet in full-sibs,
maternal half-sibs and paternal half-sibs was estimated to be 0.37, 0.43 and 0.32, respectively. Results
obtained from ¢ test showed that the heritability of body length and body weight in paternal half-sibs was
significant (P<0.05), and the heritability of body length and body weight in full-sibs was highly
significant (P<0.01). By contrast, the heritability of the number of papilla in full-sibs, maternal half-sibs
and paternal half-sibs was not significant. The estimation of heritability of the three economic traitsin the
large-scale seeding program could provide theoretical basis and technical reference for future artificial

breeding of 4. japonicus.
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