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FE: M b [ BRI IH (Strongylocentrotus intermedius)5 D25 1§ M (Hemicentrotus pulcherrimus) 72 38 5 & (B 9 A=
K25, WERR R REATERE FRCA T, WE TREIZE R R 42 40 RASIEARL . MR K BRI
(REML)F S5 HE 2R P T AR T (BLUP) &6 7 35 Al 11 T 29381 250, 295 i1 340 HERERE W EFFE, LR&FEAR—
MEBC S 1 (GCAYRI S SEALL A RRIR L & J1(SCA) . SR 2200173k, HER T IR R AUE AN FIHE 2238 K R (]
2R, BREH, 3 DA B 248 5 & [ PR 9 2R BUE AR A 22 5 235 28 25K 7 (P<0.01), B FFE
FERFRBIMZER KT RIE, 7 S0%KRBAET, FMHEEREMEBAEERNR RZMFERNT 88.89%~94.44%,
BAMEERE R 0.93%~4.83%MEEERCERMFY; 250, 295 F 340 H A4 A A — I & 114> 94 F-0.22~0.33,
—0.31~0.41 F1-0.29~0.31, &AM —BEA 7153919 F-0.24~0.33, —0.31~0.41 F1-0.28~0.28, £ AL A MY HF5E
Bl & 148 M4 T-0.07~0.09, —0.10~0.13 F1—0.32~0.32, M5, M6 Fll M17 2542 A () — R Bl & S b 44, F9. F11 Al

F19 S5 BEA 1 — B0 A 1 iR 248885, MSF9 il MOF 11 55 2238 4145 I RRBR i & 1 B 4 5 i o

KR PIEERIGR; DEWR; 3T KA EK BBAES
XEBHE: 1005-8737-(2017)05-1035-10

FESES: S917 HEAFRERS: A

KRR Sy I IR £ 5 FhoT i,
R SR B AR B — o Bl 1y 2 [ M i
FIML R R S T 3 B AR A 5% A8 oK
-, FEVFZ K75 S WK P B (Salmon salar)™ |
L85 (Oncorhynchus mykiss)! . J& % % 3E . (Oreo-
chromis niloticus)*' . FL 44 3 %t #F (Litopenaeus
vannamei)>VAE T PRI 5 R (104 B A 1R
PR 222 09 J7 1%, T2 BHOK 7™ B 28 G 45 e D
(Argopecten purpuratus)FEVS Fpi U1 (A. irradians
irradians)™ . s E WG (Crassostrea hongkonge-
nsis) G K HWF(C. gigas)™25 W R R ] 44 58 (49 05
e VI S S & 5 P S S I v S 51 DS D
RGO R R HEA AZ, A AEA 5]AR)
1 AT BT AR A R AR SRR e R, R Rk
BRI R R R R AN [ %050, &

kS BHEA: 2016-10-08; 1&1T HEA: 2016-11-29.
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H AR ) R BUE I 2 DL S S & (8] AR R
RALEHETAEN N —FEERT, EIFZK"aY)
AR R T A, R AME A R R ] H A 4
AE R R REHRYE . Mk, AREZK™
Y BRI R, B FE R A MR PRI
TR R, Wiy, HARMRE M EN R
F ] LA 8 T R A TR K R B AR
TR G, # T 4 E iR Zhang
4027 Chang 2 128Ix} v 8] 5K ¥ IH (Strongylocen-
trotus intermedius) X Zx [A] A | P IR b JoE TR
PAFPEIR I R 22 AT T AR, WO THERE
FIELTE TR IR 2R 2R 8] FE B I 58 v A UL
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A 5 LA o (] BR 15 IH RN 55 28 365 I (Hemicen-
trotus pulcherrimus) R FEAS, R R E] 5238 10 T 7%
IR AC R R B AR, X KR MR E R
AU 22 5 R E FiVE 22 S b AT LR AL, JFaE— 20 Akt
TIRIEEAN — ML A NS SR A G R IR T
A 77, VAHA R v () 2R v IE RN ) 28 v 0 ol ) 2% 5 B
IR R R AR 2 AR S5 OR AR IE S 1K

1 MRE5FE

11 EAXRBEERZHE

e ) BRI JIH 2R AH R 3 T GE 1 R 2 ROl
b K G SR S S = N T B F #ER, Hop
TEMEA 19 4>, MEMEEAR 4 4, D28 HEACK
T RGERS S, PR EA 4 A, M
FEAR 38 A R I S A A W 1 Oy AT 4,
RAFHG N, KA HIH S W3R 1, Horp H 3k
TR Q> BRI AN SRR R R IR 1« 2 A
Fb gl Ra ad, Hp (R)ER IR AR Q x b 269 i S 2R A K R 4%
FECOT o 1 AR L A0 2 45 R R 2K N 43 ol
F 0.4 mx0.5 mx0.3 m W I7TERFALAE N HEF 7087
1k, /K 15.0~16.0°C

Rl ARXREME BWERRRAGFENE
Tab.1 Hybrid species, family number and
survival family number
Z2E K Z R hybrid family
DIGHFAH(H. pulcher-  FraIBRIGHR(S. inter-
rimus, QxHEIRIF  medius, Q)x 3 H
RH(S. intermedius, 3)  (H. pulcherrimus, 3)

family number

. 38 4
family produced
250 KA R F 34 4
surviving at 250 d
295 KRR R 13 3
surviving at 295 d
T 5%
340 RAF1E R & 13 3

surviving at 340 d

12 RREBE5FE

Gk s, BiIEAIAZR 0.5 mx0.7 mx0.6 m
WK IR BN TS o IR gh iR & 1 ],
KR 15.0~18.9°C, *hJEF 30.1~32.8, YR EEMR T
500 Ix, HEFHE N 0.2~0.5 ind/mL, % H#K 1
W, BRIRIK GG EKIRR 172, BRIy fif
I B 7 [C A B 3 (Chaetoceros muelleri), H W&

9 1.0x10%°~3.0x10* cell/mL., & /\Bighik)5i, #
I BT JEC TG ek 35 11 SR 0 T S8 B 2 S, R U
SR ZS O HE VIR . HE I IE S O ) KR
19.0~26.5°C, JEHGEREALT 5000 1x, HALREH &
P51 —5 MRS A K E 3 mm %)
NHS, FEMLIEEE— KRG 30 HL2 0.15 mx
0.15 mx0.3 m RN, 25K R MAHE R ELE
—FRFHH N, e T (Laminaria japonica),
g 2~3 KAk 1 IR, SRXAEH LM%
PE7 s P — 3K
1.3 HEFENE

A3 SITE 250, 295 Fil 340 H %, XF44 % & i/H
BEATIORE, AT TR F- ORI 2 0.01 @) & v J1E
MR E, REAEATENT 1130, 7 295
HiAA 340 HEME], WA ERN SRR, it
AR R

FCR = F/(X320—X295)

A, FCR OMIHBLREL, F OB, Xy WEFK
340 HIBARE SR, Xoos KR 295 H il 1A
A
14 HIESH

HR R 72 1515 S5 R S s 5 B 4% 4 2 B i A 7
mr:

Yijk= pt ait SDy; + ey

o,y A PR G A REA S B2
kA0, w R SRS YIE, a RS kAR R I
RV (B FIE), SD; A A i AR 55 j A REA A4
GREC A J1800, e A BEBILIR 253400

FIFH ASReml FfEP, SR 2 b fe KUK
¥ (REML)PO 1445 B BE i 044 o 5 8 o 4% Bt AL
RO 7 2240 5, MR 4R SCRR[31, 32, 33]M 07k,
K BLUP J7 ik T 45 ACBEAS | 45 A0 bR & Fil A
—JE AR EFPE, 152045 5CRER— L & 7
KA A P RR B A RS IS AR B A

FIIH SPSS 16.0 B4 FI LK 2 Jr 2250 7 7 ik
(one-way ANOVA)F3 A AN BUE AT F AP E Ok
RNV FEL MR R 22 57 8 E %, 25 RH
S-N-K L R R MR AEMEMENTZE L
Bo RHAII BT I 0 I 8 37 2 R AUE FF
BIEFERIAC RS A BRI G IES
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AR 55, BEMEACERE N 0.05, HE
FKBEE N 0.01,

2 HRE5HH

ZTBECENRESITE
FEFRFE L R, A e IR AE TR 35 5E JE 3R
SERHRI S, R LRGIHET- %, H 250
Hit % 340 Hi®, 248K RZBEHARMAEH 037 g /F
K& 1.38 g, 250 HIRARE M T REmK, 340
H& 0 f /0, BEE AR H i3 m, RENES R
BRI T EBHEGEE2),
22 ZXBHRESRABEMNEMENFTZSHT
T E MR BN, 3 N EK M B2 K R (]
A 1 22 RU(E LA P 34 3 B0 AR 3 KT (P<

21

0.01),295 H &M &R, Higtls— N FXRSFEHT
ST R R B R 35, AR HME N 34 (£3).
23 ZXEEGERBEE. BMEREHNEH
RS WL, ABFGEANNS 340 HIRZEHK R
VIR R R AU B R R R BT A
340 H & 24 58 5K Z 0 IH 1) 1R 36 RS- B T
(0.52+0.25)~(2.11+0.51) g, FHHFMMEN T
—(0.2940.02)~(0.29+0.03) g, FAUE ALK EFR
Z3900 SH105.1 F1 HS108.1, & FHEIRE dnik
(F 4. BUOKRE, RBEERRMEMN2EFEN,
HABEEZFNEREEB D, mMEMEER
RAM2ZERER, BABEEZFNR AR ER
Z . LR RNERREN T 4.39~17.29, KAR[H
ERBEKR, MMAEFRN HS108.1, mEXK

Tab. 2 Descriptive statistics for body weight of hybrid families between Strongylocentrotus

®2 PEKEESIEEGERATRER SMEKMRNEEREERITE

intermedius and Hemicentrotus pulcherrimus in three growth stages

Hi%/d A g %&ﬁg %kﬁ@ FHME/g bR 2 55 Z % CV
age number minimmum maximum mean SD
250 1084 0.01 5.30 0.37 0.50 135.33
295 999 0.01 6.00 0.58 0.63 107.98
340 911 0.10 7.00 1.38 1.03 74.58
K3 EXREAINEKKMEGAERBEMNEMENSESH
Tab. 3 Variance analyses for phenotypic values and breeding values of body weight of hybrid familiesin three growth stages
PR H it /d gk 371 FIr H e ¥y 7 p
dependent variable age variation resource sum of squares dr mean square
% Z|A] between families 42.15 37 1.14 531  0.00
250 K ZW within family 224.43 1046 0.22
SF total 266.57 1083
T g ZK %A between families 72.08 34 2.12 6.31 0.00
phenotypic value 295 K Z M within family 323.81 964 0.34
of body weight WA total 395.89 998
K Z:[8] between families 141.16 35 4.03 427 0.00
340 K %N within family 825.83 875 0.94
B total 966.99 910
K Z[A] between families 18.94 37 0.51 159.92  0.00
250 FKFZ N within family 3.35 1046 0.00
M total 22.29 1083
KT R K Z 6] between families 32.51 34 0.96 125.61  0.00
breeding value 295 %K %W within family 7.34 964 0.01
of body weight A total 39.84 998
% Z ] between families 20.36 35 0.58 146.87  0.00
340 FZ W within family 3.47 875 0.00
KR total 23.83 910
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Tab. 4 Feed conversion ratio and multiple comparisons for
phenotypic values and breeding values of body weight of
hybrid families at 340 days

TR R 5L
KR TR /g HRE/E  (295~340 H i)
family phenotypic value breeding value feed conversion
ratio

SH101.1 0.97£0.68"¢  —0.19+0.04™ 12.67
SH102.2 1.47+£1.217° 0.04+0.08"" 11.80
SH103.1 1.13£0.93"°  —0.06=0.06" 10.95
SH103.2 1.53+£1.02"° 0.04+0.07"%" 7.43
SH104.1 1.47£1.05%° 0.04+0.07"" 15.29
SH105.1 2.11£0.51° 0.29+0.03° 13.53
SH106.1 1.77+0.90% 0.13+0.06° 14.20
SH106.2 1.21£1.03"° 0.00+0.07" 15.85
SH107.2 1.59+0.88"¢ 0.09+0.06" 9.73
HS108.1 0.52+0.25¢ ~0.29+0.02" 439
HS110.1 2.10£1.06° 0.29+0.07° 9.91
HS111.1 0.71£1.14°%  —0.20£0.07™ 7.20
SH113.1 1.69+0.86™° 0.06+0.06" 9.72
SH113.2 0.85+0.78"°  —0.15+0.05' 11.23
SH115.2 1.16£0.56"°  —0.0420.04" /

SH116.1 1.10£0.38"°  —0.17+0.02™ 12.95
SH116.2 0.61£0.56%  —0.28+0.04" 12.45
SH117.1 1.83+1.31% 0.24+0.08" 8.15
SH117.2 1.87+0.79* 0.25+0.05° 5.69
SH118.1 1.73+£1.55%° 0.19+0.10° 9.95
SH118.2 1.79+0.75% 0.20+0.05% 8.59
SH119.1 1.24£1.00"°  —0.02+0.06" /

SH119.2 1.5141.28%° 0.04+0.08"" 7.98
SH120.2 1.58+1.13%¢ 0.09+0.07" 9.83
SH121.1 0.63+0.87%  —0.2240.06™ 17.29
SH121.2 1.47£1.28°°  —0.03+0.08" 9.30
SH122.1 1.3541.27°°  —0.03+0.08" 7.89
SH122.2 1.02£0.65°°  —0.10+0.04" /

SH123.1 1.48+0.72%° 0.04+0.05"" 16.53
SH123.2 1.31+0.84*¢ 0.00+0.05" 15.11
SH124.1 1.49+£1.35"°  —0.03+0.09" 9.14
SH124.2 0.61£1.09*  —0.22+0.07™ 9.09
SH125.1 1.07£0.48"°  —0.08+0.03" 9.35
SH125.2 1.53+£1.40"° 0.03+0.09¢" 12.10

e =S EUE P AR BRS8N R R 22 57 8. 35 (P<0.05).
Note: Values in the same column with totally different superscript
letters are significantly different (P<0.05).

Z M SH117-2 (£ 4),SH115.2 SH119.1 Al SH122.2
KA B TR SR B, RIHA R R A

24 ETFREEMNEWHENKRZEESER

S WOR TR T RAEMEFEM K RIEE
OB A ZE AL . 250 H% | 295 HERFI 340 H kA
HRAEMEFMEMHCREN T 0.968~0.992,
H 4553 5538 K F(P<0.01), 3 MK FrBHE4
HI 50% AL [ 5 R AR R A T 88.89%~94.44%,
T HMEERENT S0% X RN PR EMEEET
TR LR 0.93%~4.83%.
25 EX—BEENSHHRESN

250 H% . 295 HIERFI 340 H A ACA 1) — M
B4 J143 4 T-0.22~0.33, —0.31~0.41 F1-0.29~
0.31 (& 1), M16. M8 Fll M11 2527 ity — & it &
THELASAR, T M5, M6 Fl M17 2 A ) — i i
B NRAEE . 250 Hiy . 295 HlHI 340 H i 45
BEA [ — W BE A 7143 94 F-0.24~0.33, —0.31~
0.41 F1-0.28~0.28 (I8 2), F15, F21 il F41 %44
A — MG I iR A4, T F9. F11 Al F19 4§
FEARM — B BCE T in 48 m . 250 Hi% . 295 H
W H1 340 H W45 A REAR A A B FRIR B & F1 43 54
F-0.07~0.09, —0.10~0.13 F1-0.32~0.32 (|¥] 3),
SRIC A I AGTTHE BE 5 A0 IR A K 3 K, (B4%
Hig e & o B — &M e . M8F15 .,
MI1F21 1 M12F23 542584 & FRIREL & 1 IR &
AR, T MSF9 Fl MOF 11 25 2 58 2 4 B FR IR Il &
TR
3 iFig
3.1 HEEKIGRES DG RE A Fh i) e 32

r ) BRI I ELAT A T ST | AR R
WOV 5y TR G, RO — —Fh e E I
J N T FRAE i AR FR 2, SR L = iR e
2%, FEKIRE 25°C iR ED 5 s -0,
ISR M A7 2] T A R BRI . S0 [ 4R
1A T H AR Xorb E R A4S iR, 7E 0~30°C
KR TR IERY, R—Fp T RER . W
UG 8 T rp A BRI IE 5 Th 28 IR AE 16°CKIR
TRZZHREFAEIE 62.7%~69.6%, LR E 115
SRR, FEF UL ST IR, A ST R EGX PRI
NAMCEAM RIS K R, EEHNE RN THEEL
K| WHREL TR L EA FE R EAE RN A
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Tab.5 Comparisonsfor the selection efficiency between family selection based on phenotypic value and breeding value

ETE AR all families BT S0%K %R top 50% families
H it /d REE—F b R K F IREMEEREE P T ME/e KEIEERE T /g &R E PR
Age EAH DG R AL AR mean breeding value based on  mean breeding value based breeding value
correlation coefficients the same family rates breeding value selection on phenotype selection selection priority
250 0.987" 89.47% 0.098 0.095 2.58%
295 0.992" 94.44% 0.139 0.138 0.93%
340 0.968" 88.89% 0.118 0.112 4.83%

T **3Rn R AUHE S B AR AAR O R BOK B .35 7K F-(P<0.01).

Note: ** means the correlation coefficient between phenotypic value and breeding value is significantly different (P<0.01).

051 g2s04
04r m@295d
03 M340d

02}
0.1r

—FlA 71IGCA
o

R |
e e e
AW N =

MI M2 M3 M4 M5 M6 M7 M8 M9 MI0 MIl MI3 MIS M6 MI7 MI8 MI9 M20 M2l M22 M23 M24 M25
A male parent

K1 AR E N — B A T

Fig. 1 General combining ability in body weight of male parents

051 m2s04

E295d

041 m3404

03}
02}

0.1}

—J&Ft 4 71GCA

-03r

04l
F1 F2 F3 F4 F5 F6 F7 F9 F11FI12F13 F14 F15 F17 F19 F21 F25 F26 F29 F30 F31 F32 F33 F34 F35 F36 F37 F38 F40 F41 FA2 FA3 FA4 F45 FA6 FA7 F48 F49 F50
REAS female parent

K2 2 BEAAE B — RS

Fig. 2 General combining ability in body weight of female parents

FERERE . MWAREERFE, 2238 IHEA B R M R 5 ZHAIEE] 74.58%, X—LERE T Chang %
AR (AEARE R R, 250 F1295 HIRMAS S Zhang ZEPTINTARIE H S f R BRI IH R R 1R BEAK
AT REFR 0 SR VR F I iR 22, SO b i/ MR T (i, L R R 92 e ] 4% S 34 i T AR A
TRTEAUA 0.01 g, T TRFEAIREERN 0.01 g, BIR  HIERBEFAKOE . 7 252568 %
A5 S 2R H G INN TR, (HH 340 HISMAESR  OSkF, 243l IRseit iR A1AR S50l s 1 B 24 .
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RIFREL & J1SCA

S N A N T N N N N N AN A N A Y
S S IS B O ST BB 8 0 B O Y Y D D B
422404 combination

K3 SRl A KRR LS )
Fig. 3 Specific combining ability in body weight of hybridized combinations

L i

32 HERBEEEEMEERZXK
EREF_ENHRRERENE

BT, A7 shfm A BERZRMAK . &
B PUi A B AR R B E N B E R AR E
g lo 1 257280 S Fam G J A8 &R AR A 25 ik
TR 2 SR D ) ARBF g h, 3 A
K B B 2% 52 T R4 B 1 3R BB 7 K &R ) 4 A AR
BELER, XRS5 dr sl akpgRarst
X 58 Bt DUFIVRR TS Fd DL L 75 5 B 0 AR A 4% 58
KRG EE R —3, R8T 5 o BBk IR A
H R R BETE 45 R — 8% X R0 b R BRI
JIF 55 289 IR 2 SR AR LA AR SR AUV T K R
PRI EAL . HE— 2D XA F A E M LR R B,
BMMETEZ S K R A1 22 ik B & K, A
BMTPRAE, FEEA R EEZEFHHNER
MR 2, XRWATFEERREMN2ZFBE
KFRIUE, X2 FAVR P E MR bR
AVERIR T34 . BEMLEOY . L HIE e sg ik
JInPAE B8N T ARAT B N SN A, B AMETE R R (4]
() LI /0 T AT RE Y s e R, DT i 45 SR
EUERmM, AR, REFFE SR BE Y
HIERBGRT] 0.96 LU L, 5T ok Km0 i
4123055t b (5] B % R (Fenneropenaeus chinensis) . 4
#F(Paralichthys olivaceus)IWF 5T 455, 16 50%%
REFRET, FAMEEREARAEEEN KR
[7i] 5% (88.89%~94.44% ) [l £ 185 %t v [l A e R 20
FHE2) | = PetR T8 (Portunus trituberculatus)*
AR WS AT-(Ruditapes philippinarum)® 24 F iy

7 8] B Eb %

o s R, S E Y K IE A (Macrobraehium
rosenbergii)[m . KEEEF(Scophthalmus maximus)m]
TR S R AHIT, X eSS Al RE SR . AR
[ 2255 A 6, Jish, Wi 5 R RFRHIAER
WE M E FEAG BB R F A G, 5280t
5% 45 PO, AR o A U AR R AR
PR, B SRR T RAEEFEEA TS
M EREROR, EERCRIH BN, (Y
AR A — B IEAH G, R, BE S e E Y
AR, BMEEFENILHE T et — L1, X
—HEM A TR — 2P g, AR B, ANFERK
RN HRL R E Bk, HERBREESTE
VA W 20 2OV xef e i) 2R A IR SRR 1) AR R 25 SH Y
LR, TR R AT BR R 4 4L 2 3 n T il IR FE
FHOCHEAR B8 A5 78 S K F-, 33X Ry 2% 52 T B TR AR
RE MR RERERE T RAFHEAL

33 FEAWMEANRA

TEZRAEH, A —JBEIC & 1 J2 0 i & nz
M RE R, A — SRR e A S AR B R
TR IR IC & ) W% SR AR A 58 i ol T HAE R B
ARV, TE—E R b n] B0 A Ah AL
BCA AT E R T 2 Aok gh P a6 . Gl
Ytk Dl (Pinctada fucata) . FL{T A Cyprinus carpio
var. color). JUANIENTER . JLfL#I(Haliotis divers-
icolor supertexta)., SCHH(Meretrix meretrix). JE%
B AEAH(O. niloticus)5 i Z BUREIR S 28 1Y SR A 1k
i 3% e 1 AR A ] P v B 1333039 ot g o,
M4, M5, M6, M7. M10, M15, M17 #l M18
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G EALE 3 NMER B E LR E S
HIEm B —WE 4 71, F7. F9. Fl1, Fl4, F19,
F33. F42 il F45 S5t B A R0 8 o HLIE 1] (1)
— A, KX EEATERE R
B AME, MR XS E AR @R 4 A T 5 ke R
P BB EARE 37, M5F9. M6F11. M10F19,
MI17F33. M17F34 1 M23F45 252858 21 4 7E iR
FRRRRAC S 18, R SR AR GRS
PG A e AR . FERRIRIEC A S R AR YL
, 204 1 DEARAREN RS T, X
H5ERHEEPY . B AESECIR SR8, X
e — B TR L] U AT 5 B RMEL) SR AR [A) B AR
Gyre s HAEA, HIRHEMAFRAMNR . hFrh
[ Rk 1A E 5 5 2 U AP R AN T2 A R 2E, AR 5T
A EEI R R £ R h [E BRI I 8 5 T 36 IH Q 5%
ARpg o, HIRRHAGRFRIE 250 HIRUA 4
A, AE 295 HIRAD 340 HIBWIAA 3 4, BRI
SRR TE, e 2 3 A R () R i AE
AR FFHE R Tl 4 A 4y
PRI A BB A Tl Bl TR SE D,
FERRE UL B 20 0 3 5 rp [A]BR IR I QX — 2428
AT W2, E—2 58 N R N T4
BTy % ) A R e AR I B, DAAR R AR Y OE
LR F, VP R IE IE 2 A8 B A R R0

HERRAMET FELIEAENRIE, 2258
KA TELLEFE ARG LSS, 4% 5T 4%
FROCH BRI o A 78 % o B Bk AR 5 2 2% 0
ZA G AR IR E B AE AT T R R MR, 1k
T T 2828 R A — ML & 1 (B FMED R IR L &
J1, WEGELE R ] R 24 28 IR R AR PR A 2 R A
PR B8 AT SEA

5% 0k
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Comparisons of early growth and estimation of combining ability of
parents for Strongylocentrotus intermedius and Hemicentrotus pulcher-
rimus sea ur chin hybrid families

ZHANG Weijie, HAN Fenjie, CHEN Shun, LIU Kui, ZHOU Mi, WANG Baofeng, WANG Zhong, LIU Mingtai,
ZHAN Yaoyao, JING Chenchen, CHANG Yaqing

Key Laboratory of Mariculture & Stock Enhancement in the North China’s Sea, Ministry of Agriculture; Dalian Ocean
University, Dalian 116023, China

Abstract: To compare the growth differences between Strongylocentrotus intermedius and Hemicentrotus pulcher-
rimus sea urchin hybrid families and evaluate the parents’ combining ability in body weight, 42 hybrid families
were produced. Using the restricted maximum likelihood and best linear unbiased prediction approaches, the
breeding value of body weight at 250, 295, and 340 days of age, the general combining ability (GCA) of male and
female parents and the specific combining ability (SCA) of parental combinations were evaluated. Differences in
the phenotypic value and breeding value of body weight among families were compared using variance analysis.
The results showed that both the phenotypic and breeding values of body weight significantly differed among
families (P<0.01). The breeding value of body weight showed a greater variation among families than the pheno-
typic value. When the proportion of the selected families was 50%, 88.89%—94.44% of the selected families were
identical between the phenotypic and breeding value selection methods, and the breeding value selection method
had a 0.93%—4.83% better selection efficiency. At the ages of 250, 295, and 340 days, the calculated GCAs of the
male parents were —0.22—0.33, —0.31-0.41, and —0.29-0.31 whereas those of the female parents were —0.24-0.33,
—0.31-0.41, and —0.28-0.28, respectively. The calculated SCAs of the parental combinations were —0.07-0.09,
—0.10-0.13, and —0.32-0.32. At the ages of 250, 295, and 340 days, the male parents M5, M6, and M17 and the
female parents F9, F11, and F19 always had higher GCAs than the other parents. The parental combinations M5F9
and MO6F11 always had higher SCAs than the other combinations. The results provide a reference point for prog-
eny testing and family selection in S. intermedius and H. pulcherrimus hybrid families.

Key words: Strongylocentrotus intermedius; Hemicentrotus pulcherrimus; hybridization; family; growth; combin-
ing ability
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