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ABSTRACT In this study we compared the reproductive performance of female parents, growth of
these filial generations, survival, and yield of six inbreeding generations (F,-F) of full-sib families of
Portunus trituberculatus. The statistical methods applied in the study were single factor analysis of vari-
ance (One-Way ANOVA) , least significant difference (LSD) , multiple comparison analysis, and a-
nalysis of covariance. We set up the reproduction between two full-sib inbreeding families ( F,-Fy) ,

Pedigree A (F;) and B (F;), at different genetic purification degree. There are four experimental
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groups, of which there are two inbreeding groups F, (A @ X A 8 ) and Fi;(B @ x B& ) and two
hybrid groups F;(A 8 X B?) and Fi, (B & x A Q). By comparing the growth of filial generations
of four experimental groups during the outdoor periods, we found that at 80-day, 100-day, 120-day
and 150-day, different characters of the same hybrid group had different heterosis at the same growth
stage, and the same character of the same experimental group also had different heterosis at different
growth stages. In inbreeding groups, different characters had the same growth trend as Fy; > Fg. As
for the growth rate, the hybrid groups showed overall heterosis ( —3.50% to 19.47% ) with different
heterosis levels in individual characters. In terms of survival, hybrid groups showed significant hetero-
sis compared to inbred groups with a heterosis rate of 24. 8% , and the overall heterosis of 15.99% in
the yield associated with survival. Family A benefited more from the hybridization than Family B re-
garding both the growth characters and the survival, which was consistent with the results of early
growth study in the four sub-generation experimental groups. Genetic differences between Family A

and B were the basis of potential heterosis and improvements in characters.
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1986, 25145 2013 44045 2013) , JeFh [ 2 B A 87 0 RAITEFEK - FRIEA R (R H L 1996) .
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FEAECEIN R N TSRS AL A, 8% 22 REPERRAR B T REPE R RIE AN, K %) —Pitk T8 pEA T ist etk ), LA
B AR BoE i &, IR G AR R | ] R A SR B BRI e B o
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AT S A2 R J i B T =9t T 4l ®1 FNREGIE

ERREA. BN CAET F,. #2011 4F 5405 Table 1 Mating design of brood stock crF63

FWFTELER , B BIHALLF 1AL sE A AR (Fg) Ml RAT SRR T fric

e KRR T B R B ( F, ), F2011 E9 AN A Category Mating combination First filial generation design

KEG B FZRIATRIN A2, 73508 A 24 RS S A(18) xA(32) Fog

Fss(AQ XA@)\FB(BQ XB&)*D%iéﬂ F63 Cross B(16)xB(3%) Fas

(A8 xBQ) Fi(B S xAQ)4kdl, RIFR A8)xBG?) fo
Hybridization B(18)xA(39) F36

1.2 REXEIZIT

2011 4F 9 A NI BRSNS &, S BB LA 1, 2R BRI 3R 2, I R R B A 2 B 45 30 4 A F
T4,

K2 FEEAK
Table 2 The traits of broodstock crab
FEH eI 3 -
R A Body Body AW W ik kit zfi jfi‘ 11%’?;
Category  weight before weight after ~ FCW(mm) CW(mm)  CL(mm)  BH(mm) FLC(mm)  MLC(mm)  MLFP(mm)
hatching( g) hatching( g)
Fe 241.33 184.52 150.98 71.62 69. 86 39.37 65.8 44.71 31.72
278.94 209. 86 150.73 76.24 66.96 39.51 71.96 50. 69 32.85
275.36 220.95 155.08 79.94 71.65 39.39 77.29 49.75 30. 82
Fa 276.52 222.43 153.91 81.13 75.25 40. 61 74.90 51.71 34.52
216.40 166.01 139.65 71.94 65.62 40.80 65.66 39.87 29.52
311.52 246.83 159.17 85.77 74.88 44.46 79.24 48.70 34.37
Fes 183.64 154.75 135.75 64.24 65.17 36.70 61.63 45.26 31.16
179.95 145.74 133.78 72.50 62.72 37.84 65.73 38.16 27.61
171.44 144.23 132.66 69.54 63.79 39.06 63. 04 36.97 29.79
Fi 253.33 203.35 145.01 79.12 70.05 38.60 69.71 45.80 31.60
232.52 192.44 145. 63 75.24 71.07 40. 95 67.42 44.13 30.75
218.23 183.95 145.81 76.80 68.83 37.39 68.28 41.68 30.62

1.3 SLWAHE

1.3.1 BRANYREFTRAA

TEB W E B, B IRANEE FM—3 BhFERLGHU 2000 B2 11408 548 2 =50 5000, =
HNFRFEAE N 2400 m® FEFE b, FHZD W20 B AT 12 AN/ (4 /RS A /K SR8 R A — 3, /s A 1
MRZ
1.3.2 #H¥En=

TERFE % 80,100 120 H @81, FEHLAATHT 30 A4, FTEbs = RO s =4 P v P s P R AR KA
TEAZEFEAR I E] 0. 01 mm, HJ AL F PR RS 60 %) 0. 1 g3 ZEMGRET (150 H %) , &4~ R BEALI 30 4~
MABI AR FF85 , TS DR REETTRE, i8R RS
1.3.3 HIEREL 50
1.3.3.1 JEEERIMT

PAFEN KRS EMR IR B S B ESE , R G Ak SPSS 17. 0 X 25 MR Y1 18 Ar i 22 il
5 ZFCHATHEGRGE T 530, FIHER R 2R 5 22 7347 (One-Way ANOVA) by A AN [w] B 30 52 56 28 (W) 906 22 5%, %7
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1.3.3.2  JeFhi a4
HRZZ TR IEHAAR H(% ) , SO0 (Cruz - 1997 5 =455 2008 kT4 2006) A
(Fgg +Fy) = (Feg +Fy5)

H(%) = FoiF. x 100 (1)
Fo,-F
H<A>(%)=%><100 (2)
Fy - F
Hep (%) = 3"F 2 %100 (3)
33

N Fo Fas Foy F 0308 4 DERASFEARARIFRIE, 230(1) ((2) ((3) 2515 A B A
LR BRIZPEH L B A AR B LSS R A H 2R
1.3.3.3  fAER5M R LB
GETT ORI 25158 2 U 9180, R I 4% X R D 2000, 77376 508
S =N/2000
2, N GRSl TR RN S (AR 0 Ff L I 0 = sin TS BT 22000
LSRG PN =g M R/A W
Y=NxW
AP Y FORE AR, N RS
1.3.3.4 #SFEHT
FA AR R W85 B i 45 R SRR 007 57 R KO AT FU, 28 55 28 B S e S MR 45 B s RS LA 22 55
T BB R R B , 728 5 R OMOR , i B AR (AR SR 8% ,iC ) CV( Coefficient of Variance) , 71545

sd
CV—M

P, sd T LI FEAR AR e 22 , M 2R e SR 19 32958
2 #R

2.1 BXRAMBEITHEFIINFEHRERKMEREILE

H A2 52458 20 4 A S2I2H 2 AN R0 W Be AR K MERE S TRAS AR A SE 45 9L DL S b S g 45 2R L 3
3-K7, HFR3-FT AL, LG 80 HERES 4 DSLIRAM 5 MAERKIEIRH M2 R AR E (P >0.05),
76100 H#EF, Z4sc i re B KRB 4 D8R L IBA RBUL 2R LS, AscdlE K, HE2 2 50 B3
(P<0.01), 7£ 120 HikH}, 24224l b B s 24 IR A i, 2 h 22 5 B3 (P <0.05) . 7€ 150 HikH, 4238
PAEARNERER 4 D HEPR AR R 2P L, A el A KT . e KR 4 B, ARSI
R4 bR E 5 9 R R ARE LR — B Fyy > Fgo

F—REFFEMAERMER S ITE R IR 3, IR 3 AIH, LIk B4 H 58 SRR 24 Fh P 358 4 - 11. 89%
-3.92% Z ], Fey I XF T Foo (1 28 AR B AE - 8.18% — 16.31% Z [A], Fy AHXT T Fiy 19 2% B0 L 5 R 1
- 15.84% -8.21% Z ] , 4 25 20 4 W 58 i AR B BE B ARHESIUT 7 Fly > Fy > Fg > Fy, BRFRILZLFN S
P, A Fo X T Foo A 220, Z4M IR0 1. 12%

F— RS A KRBT 45 R W3 4. i3 4 ], 5256 By B H 5 BRI 22 M 34 % AE - 11, 18% -
5.31% Z|A], F AN T Fo (24T RRTE = 7. 93% — 17. 69% 2 [i1], Fy AT T Fy B Z2FP UL RAE - 14. 74%

=7.82% Z i), 4 S A W SE AR B R IRHES T Fay > Foy > Fag > Fo, MR ZRFLE AN 2. 14% |, F,
FHXS T Foo A 2R OLH, 2R F RN 7. 81% |, Fy HARXS T Foy 2H R BN e 535
F — AU R B9 A K e 20 B &5 SR DL 265 . R S TT D, S0 B B R R Y R A R AE - 10.99% -
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Table 3 Average full carapace width and daily increment (X), and heterosis (Y) for different experimental groups

P | A KB B A A KR
Experimental Stage growth Growth rate of full
group 80 Hi#% 80d 100 H i# 100d 120 H % 120d 150 H % 150d carapace width(mm/d)
X Fes 66.17 +6.08" 101.03 +5.98% 120.79 +4.374 154.79 +13. 15" 1.43
Fy 62.76 +5.51° 94.24 +6.17° 135.07 +3.94%  150.03 +11. 66" 1.51
Fi 67.91 +9.83° 79.31 £8.674 125.41 +4.62%  145.49 +14.38% 1.39
Fes 62.76 +5.51° 92.77 £6.35% 140.49 +2.41%  145.84 +11.93A% 1.44
Y H(%) 1.35 -11.89 3.92 -4.43 -3.50
Hiny (%) -5.15 -8.18 16.31 -5.78 1.12
H gy (%) 8.21 -15.84 -7.15 -3.03 -7.87

RPN EUEIY AT £ bre2s . [6—50 b LA RA MR ING SR RR B B2 5 (P >0.05) AR S TR R R 3 22 5
(P<0.01) k[ THRHEET 200, FRE
Note : All of the numbers are Mean + SD. The same lowercase letters in each column mean no significant difference( P >0. 05) ,and those different capital

letters in each column mean highly significant difference( P <0.01) ,from One-Way ANOVA. The same in the following tables

R4 BXBAERMEREPRE(mm) MRMEBH RS

Table 4  Average carapace width and daily increment (X), and heterosis (V) for different experimental groups

FHH R BB AR R
Experiment Stage of growth Growth rate of
group 80 Hi% 80 d 100 H# 100 d 120 Hi% 120 d 150 Hi#% 150 d carapace width(mm/d)
X Fes 32.07 +5.51* 51.21 +8.04% 59.47 +3.97% 75.39 £4.85° 0.69
Fy 30.55+7.81° 46.75 +5.75% 68.52 +4. 7780 73.76 +6.49° 0.76
Fa 32.94 +4.96" 39.86 +5.34"4 64.79 5. 138 73.50 +6.96° 0.73
Fes 30.55 £6.66" 47.15 £6.36™ 69.99 +5.80% 73.49 +5.97° 0.75
Y H(%) 1.39 -11.18 5.31 -1.45 2.14
Hiyy (%) -4.74 -7.93 17.69 -2.52 7.81
Hpy (%) 7.82 -14.74 -5.44 -0.35 -3.04

RS EXBALEKHEEPK(mm) MEMABHLER ST

Table 5 Average carapace length and daily increment (X), and heterosis (Y) for different experimental groups

4.52% ZJA] , F HIXT T Foo (LTI HRAE 8. 69% — 16. 05% Z [A], Fy MIXF T Fyy AU ZLFHAL A RAE - 13.47%
~7.54% 2 8] , 4 LB A FR 1 AR K3 BE R AR HES T Ky > Foy > Fag > Fog , BURZFPEFE T 1. 11% ,F,

JHH AR B K K
Experiment Stage of growth Growth rate of
group 80 H# 80 d 100 H# 100 d 120 F#5 120 d 150 H# 150 d carapace length (mm/d)
X Fes 31.86 +5.00° 47.27 £6.90" 54.83 +3.374 69.45 £8.03° 0.60
Fa3 30.52 +7.04* 43.65 £4.495¢ 62.33 +6.48% 68.54 +4.94° 0.66
Fa 32.82 +4.53" 37.77 +3. 444 58.82 +4.46" 67.65 +5.49° 0.63
Fes 30.52 +7.04° 43.16 +6.31" 63.63 +5.23% 68.19 +5.36° 0.65
Y H(%) 1.54 -10.99 4.52 -1.56 1.11
Hiny (%) -4.21 -8.69 16.05 -1.81 8.31
Hgy (%) 7.54 -13.47 -5.63 -1.30 -5.42
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FIXE T Fo £ 2RI 3, 2RI 38R 8. 31% , Fy AN T Fyy 235 B0 260 2
F— AR AER R T4 R IR 6, 3 6 nI 1, SCI0 B B A iy S AR i 2 F L 34 4% - 10.87% -
2. 74% Z |8] , F o AN T Foo (22 FME HRIE 7. 06% — 15. 48% 2 [i] , Fy AHXT T Fyy B9 Z2FP R B HAE - 14.85%
—6.07% Z[8] 4 S0 A = 1) A K SR HES NI A Foy > Fag > Fay > Fog , RURZFIEHEER N 1. 64% ,F,
FEXT T Foo B 2R EIY, 2RI BN 26. 13% |, Fy AN T Fyy A R BN BRI, 224K R 5. 53%

F6 BIWALEKMERES (mm) FMRMER B LRSS
Table 6  Average body height and daily increment (X), and heterosis (Y) for different experimental groups

JHH TER BB SEER SIS
Experiment Stage of growth Growth rate of body
group 80 Hiib 80 d 100 H i# 100 d 120 H# 120 d 150 H# 150 d height (mm/d)
X Fes 17.54 +2.68* 25.77 £3.18% 31.33 +1.874% 37.93 £3.63% 0.33
Fi 16.48 +3.93* 24.72 +2.81"° 35.51 +3.77% 38.19 +4.62% 0.38
Fa 17.48 +2.59* 21.05 £2.914 32.49 +3.28% 40.37 £5.66" 0.40
Fes 16.48 +3.93* 23.95 +4.32% 36.18 +2.71% 37.44 +3.74* 0.42
Y H(%) -0.18 -10.87 2.74 2.22 1.64
Hiny (%) -6.04 -7.06 15.48 -1.29 26.13
Hgy (%) 6.07 -14.85 -8.50 5.71 5.53

T AT 2 KPR AN TS5 SR UL 7, B 7 W00, S B P T P 0 2 R R S5 — 36, 189% —
11 42% 2 ] o MW T Fog 92 R34 — 29.32% = 53.96% 2 [, Fyg AHIE T Foy B0 25 B L 3856 16 —
44.08% —13. 46% 2 i1 4 5SS SV T B9 A K L RS ARSIy oy > Fiog > By > By, S PR 2SI 325
19.47% | F HIX T Fog RBUNARTIE 3, B AU T Fo A7 4RI LS 2R R34y 40. 34%

RT7T EXBAERKMBEEE(g) MEMRABHLLLEI N

Table 7 Average body weight and daily increment (X), and heterosis (Y) for different experimental groups

FHH TER BB (GRS
Experiment Stage of growth Growth rate of body
group 80 H % 80 d 100 H % 100 d 120 % 120 d 150 F % 150 d weight(g/d)
X Fos 22.11 £7.59* 61.49 +2.75°¢ 98.70 £2. 34 210. 15 +45.97° 3.01
Fa3 17.83 +3.53° 53.42 £5.925  141.04 +4.36™ 186.40 +34.93* 2.97
Fa 20.23 +7.65* 29.87 +3.494 115.15 +3.59% 183.20 +51. 10" 4.16
Fe 17.83 +6.02° 43.46 +3.11% 151.96 +3. 135 179. 17 +42.37* 2.97
Y H(%) -4.71 -36.18 11.42 -8.62 19.47
Hiyy (%) -19.36 -29.32 53.96 ~14.69 -1.13
H ) (%) 13.46 -44.08 -18.36 -1.72 40.34

2.2 ESHFEHEEIBANGFE EREMABILE

EESREF

4 DA E MR G B R B G AR DR R LR B AR LR 8

8 A AE— N IRIH BT B, 150 H R WGIRIN , A S22 M 2SS4 O A0 R AR 22 57 (P <0.01) , - 58 4]
LU I SC L) BMAAEIR R ISSEH W  , ERZR P 3R 24. 8% , AACH Foy 4 L5 Z WS LY I 222 Fog A7
AR AR STy L 5 Z X R A S B 2SS0 A SS AL IR S AL 7= A R 3% 22 57 (P < 0. 01)
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ARSI A SCALI ™ RS (3 I A, B ®8 ERBAEKNBIEE. S RNERABNLES
’ﬁ:%ﬁ’ﬁf}%%‘zﬁ 15.99% , %Kégﬂ F63 7H [:[:'—ﬁZ", Table 8 Average survival rate and yield (X), and heterosis ()
X ) B A 240 Fy gﬂﬁzﬁﬁ% , {E%&*zﬂ Fy It for different experimental groups
52N A S By A 205 Sttt frifx 7ok
e Experimental group ~ Survival rate (% ) Yield(g)
3 i
X Fes 4.8+0.6% 20227.78 +2 551.91%
R . F; 9.6+0.4% 35739.21 1 825.26%
3.1 WELRRBEESHITE )
Fi 7.3+0.5% 26617.92 +1 548.71°
R T RAFA I, — e 21 S x]SR A ] Fes 10.7 £0.7% 38205.48 £2 678.07%
3815 25 S B AT PPAL , R PR R4 i) 2 Y  H(%) 24.8 15.99
RARE AR, BRI A A R B 2458 Hiy (%) 122.3 89.32
DLy AT e R4 2004) , TCi P> AN [A] Hy (%) —24.1 _25.52

8 Al ol R 25 07 RE DA ) 22 S A, 285 v ] 2 52

I A 2R 52 1 2 58 ARHR 2 R B AN TR R BE ) 2 2 L 3 ( Misamore et al. - 1997) o iR —40 R &5 , BEAR A Y
SN Al E T , 20 AR AR 1 )58 DR T 3R 2 S O 3 e B 2 0 2B, AT A 2 5 I A AR R I A 52
PRI RTREVERG R (XI/IVRSE - 2003 BEARAR 1998) o WA (2012) BT ST I, PLANTE N MR ) 2% 52 1R
PUSPERE A S8 TG AR A2 1E T, 2430 44 A S L AR R A ML R A 2 32 P 35 5 SR AR 1 4
2l HEPC AN o b I SR A 2 ST T LAE e AR I RO B SR B b of R PR, G AN [ Y 2 A
SN RE DR Y 2 S AT, 2 S AR 2 R B RS RV R JEE B 2 52 A3 (Mlisamore 1997 ) o BEZE A 2452 B Rl H il
R TFRIAZAL . AL A KFEN Fo, B KA ¥y, g3 R AULRR BEA TR B9 P53, A EEA AN (7] 3t B
FIRESS A R AT Rl N e S ORI RE , B DR 45 A LA s , Wl e A SRR A s

3.2 BXAMEZTHERK FEHLER

SEES WL 80 H I 4 NSRS M ERKIE PR B 22 F A B (P >0.05) 76 100 H i, A58 47
AR PERERY 4 D HEbR LA RN 2228 L, A S AE KBS, 76 120 H A, 2258 41 L A 38 241 1 24 38 fIL 3
WL TE 150 H i m), e e HE A K PERERY 4 a5 ERIA R e L3, A s A KRB, Rt Thag
80,100,120 150 H &M A5 K B, 4 380 H BAT A A v, BV 7 W] — H R B B, ] — 52 56 20 e 42 W
B A AR A S LA AN [ IR i 3 S ke i A2 S L3I IO N AR K 22 535 258 AR B A AN e
P, RIAER R — PRI F , HAEA ] H A B[R] A K2 TR B, I 3R B R (0 2 32 A St [FI AR A 22 5, X b
MRTE =R T (S5 2008) f125(Cruz et al. 1997 ;Bartley et al.  2001) \ifIH Echinoidea ( Rahman
et al.  2005) FIH LI, HATEARKE 4 DB, HAZHTEAMER 4 M abn 2P ve  H 58 R & 1 H
Be—H N Fyy > Foo , A58 I A SCHBAEAPRIR A 1 B A AN R B 1 S AR S S D03, % PLAA s X o (A
A 2012 hR41 724 2010) (7 fH (Rahman et al.  2005) V675 F D1 Argopecten irradias (ERIRE2E 2004) 1
FeAEWF IR | Feir A 4 B W . L HODGR A — R I 2 58 i3

150 HIEWORI , A S LH NS AF 1% A I 25 22 5, 2SS L S 20 1 AR 16 R 2R A8 AL 34
SR ASE ATy 24. 8% , Z AT Foy AL 5 Z XS B S 2H F oo 4715 8005 , (H 24 584 Flog L 5 Z XY A 22
H F A A ASCHMApSCH I AW 03 22 57 (P <0.01) A58 41 L F S A BA 7= i 42 38 L 4
W, BRS8N 15.99% |, Z 5820 Foy 2H L 5 Z XTI H S84 F o AN 1 , (H IS SC . Fiag b5 22X i
() H A Fyp A A sc i3, DRI, oIt e A KRR SR AF T , 2458 A KRR RBCR L B ZXHRM
U IRl 22 8s S 2 U HAE A RSB43 BT, KB VR-T-45 (2004 ) X513 5 B DL ) At 5 A, ¢ B R AR 1) 1 2
SCHERAE MG, A IX AT RESE T A BERAY A G BEAS B S R R 8, 1R 20 R R e G
HHARAGE G B IEA K (English et ol 2000) o WA BT (F 455 2008 ; Bentsen et al. 1998 ; Heath
et al.  1999) IR IXFhIE 52 345 SRAN 6] (R B G2 T BB -5 BR P8O, R 1) 32 801 A4 L S st A% R AC AR A0 A5 G o
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