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¥ o EE S W £ T B T A ST 5T e R IR
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P SV E R R, PR ARSI E
KRG AT, D E W L REFRUE
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1.1 FERER

PLA #E P L R DL 2 R 4 4 3 W BT A
H R BRI PR S S AR, 5842 (50. 70 £2.80) mm, T
2008 4F 7 A, o G S0 AR B, Bh i H R R
B4 R 18 S AL T i PR A R
W 160 BOVE N B P RRE
1.2 REBIT

KR 23 T 3 28.pH 7.8 WAM T, 3¢
FAPFT T K, 1 ~2 h )5, REFF R
ORHENS ., IR R LR DR R ™ R
MAERB, 1 DRARE 3 A AR INE L, #

LT MR AR R EM2 M RLRRK R,
A RAREI MEERE,
1.3 ZhfgnEs

FM=BE™ BTN S, 7
IR, KBk 22.8 ~28.6 T, EhEEH 25 ~28,
pH 5 7.8 ~8.0, #dufIfEM7E 100 L BEHfE
®BE, g5 -6, B2 REFWHK 1K, #
AR R RS, BEBK S I8 WA RK
ik, AR 2 W, B & B A/NERE (K
R 10 1), BAR S P4 AR I 4R iR D i
ERRKT R REME . ATHRETER
B, FE3EE MBS 2 XA EE TR, i
FEHAREEARE -F. AREXARRR,
e S Vi e T
1.4 HENE

LA <300 wm HHENFE BB T M
AR (100 % ) M £,300 pm<FHE <3 000 um
BORE DL B 7E R AR T R BN (25 x )
THEMRANRER I EE, BT EREINE
30 A, A KEE AR R BMMETE R B
K (pm/d),

F1 HXRHBIRRNTE
Tab.1 The method of unbanlanced nest design

Ut 4 HET LA # FET
paternal maternal F, paternal maternal F
el Ay g1 G,
5A 92 A, 5B,5C,5D e 5G Q2 G,
93 A, 93 G3
b fFrERE AR B S S DL hay
2 #R

B b BN I IR R 2 YR A SE A DL 4R
52 mS&L BN E o5 HE N 7 E AR
HgMI B ESNINE R EERENBENE 4
B REER NSRS D B REENE L
s 7 O BRI R EHE D SRR M e M B
HERFZETFRSZEAG FRILEMNE R,
1.5 HiRahE

Fi SPSS 13. 0 & b3k 44 39 H 48 47 20 i A
HORAREERTZE 0 a AR, f A
Turkey HSD i {7 HE W, R B EHEE N
P <0.05,Excel fFH,

2.1 . FERERLEDEDHRIE
A R RN R BMEER D
s MR 2, B R I B R 52N
MR, HX AR LEFER(P<0.05),
2.2 HHMER GFRRES
EEBFTFLRS,3 B, G REKRX,
5 A ALCLG G EREF(P <0.05);A,.A,
e/, 5 Dy Dy E,y F (GG, Gy ZRAR
ZE(P>0.05) , K/NZESC AN A= 3800 FE N
MEER M (R 5) . 6 BN, B, Gy 53R
jt,'_l_j- AZ ‘\AS ‘\Cl '\CZ‘\CB\DI \EI\E’I'\FI %ﬁ;ﬁtﬁ
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%(P>005) ;A2 %&%/‘l\"—lﬁ Al '\Bl ‘\BQNBS‘\G'I
ZrE#E(P<0.05), 9 HIRR, G 5EiEAK, 5
BI\BZ\BS\FS‘\GZ‘\GS %ﬁ‘;ﬁﬂ.%(jj >0. 05) ;m

A, e/, 5 A D ZERARE, GHEX
Az EE(P <0.05) (B 1), HRNZLF
RN B AR AP AR R M (R 5) o

F2 HEMWEREMNWE. FRE.BLEER D EHREE
Tab.2 Egg-diameter, fertilized rate, hatching rate, and shell length of D larvae of every family

25 item
HERAH "
the code of family FB%( i.SD,IJ-—m) §ﬁ$(%) W?’i@%(%) Dﬁﬁ)ﬂi( iSD’H-m)
egp-diameter fertilized rate hatching rate D larvae
Ay 54.36+1.65° 99.65° 99_ 252 70.93 £3.76%
A, 54.36 +1.65" 99.92° 99. 36" 70.96 +3,72*
Aq 54.36+1.65° 99.637 99432 70.95 £3.75%
B, 54.45 +1. 647 9. 987 98. 782 71.02 +3.64°
B, 54.4521.64" 99.96° 98. 39" 71.05 +3.68"
B, 54.45 +1. 647 9,977 98. 842 71.06 +3.67*
< 54.4221.60" 99.93° 99.80" 70.90 +3.83"
C, 54.42 +1.60° 99.89° 99.84% 70.92 £3.85%
Gy 54.4221.60" 99.95° 99.87" 70.93 +3.88"
D, 54 48 +1.67% 99.03° 98.99% T1.12 £3.90°
D, 54.48 +1.67° 9. 967 98.922 71.18 +3.98*
D, 54.48 +1.67" 99.99° 99. 05" 71.15 +3.9%"
E, 54.28 +1.55° 9. 857 98.75% 70. 88 +3.56°
E, 54,28 +1.55" 99.88* 98. 63" 70. 84 +3,53*
E, 54,28 +1.55% 99867 98.83% 70. 89 +3.522
F, 54.31 1. 68, 9. 987 99. 092 70.95 +3.65°
F, 54.31 +1.68¢ 99.67° 99142 70.97 £3. 66*
F, 54.31+1.68°7 99,927 99.21% 70.98 +3.69*
G, 54.3421.57" 99.85° 99.08" 70.96 +3,73"
G, 54.34 £1.57° 99807 99.13° 70.99 £3.77°
G, 54.3421.57" 99.84° 99. 127 70.95 +3.78"

I F—NRAEHR TSR ERABE TR,

Notes; The same letier in each line means no significant difference( P >0.05) , the following notes are the same.
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Fig.1 The larval growth comparison of
every family

-]
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ghh PR, G, R KR 9 (10.04 £1.67)
pm/d,5 B,,B;.D;.E; \F;.G,.G; ZERAEBFHF
(P>0.05), 8 FRTHESERHA(P <0.05);4,
iﬁﬁgﬁ(G 07 11-32) I-Lm/d’lﬁ A-I\Aswcsx

D, ZRABEP>0.05) , BENTHETRH
(P<0.05)(£4), $hh@EH,B, AREE K
(29.93 £3.67) pm/d, 5B, B, ZRREZ &
ERTHELBH(P <0.05);D, AKHEE N
(16.72 £2.73) pm/d, 5 A, A,.C,.D,.E, 5§
ARE, BENTHEZRH(P <0.05)(F%4).
1 DL MR TR E X9 100% , 5 i
W, A, C..E, E,.G,.G, MEFFERER( >
85%),5B, ERABF(P>0.05);B,.D, {7{F
FERME(<35%),5A,.C,.E, ZERAEE, 5H
EEBHEFEE(P<0.05)(E3),
LRI E A S, E AL RA A,
fEMLEAR, &K AMEREARR,B, . .E .G, BE
W 80% LA L, 5 Ay By B, B, G, LEEXE
7, BERMTHEELRM(P <0.05);E,.F, &
AR 41.24% 43.25% , 5 D, 2R A5 E,
BERTHELBH(P<0.05)(£3), FRAR
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RMESHBFEER, GGG, BEMEBK
(240 pm) , BFRT A A A, C .G, G Dy
D,.D;.E, igﬁﬁﬂ(fj <0.05) ;D, &ﬁﬂﬁ%d\,
N HK(226.65 +5.65) pm, BENHTHEELKA
(P<0.05)(5£3) . BERAL NI REFH I
A% ,B,.F,.G,.G, .G, IR AIRE(I3 d), 5
B,.B;.E;.F, %i%%:ﬁi(lj >0. 05) 3Dy E‘:?&Eﬂ'

gt (17 d) , 5 A A, A.C, D, E, TREFE>
F(P>0.05)(FK3). HRARTEHREKEE
AIF, GGy KSR (7.94 £1.53) pm/
d.(7.96 £1.52) um/d, BEET A, A, A, B,
C,.D,.D,.E, S (P <0.05);D, Ak HEER
8,47} (5.23 £0.75) pm/d, 5 A A,.E, T
EER DEETHEIRAP <0.05)(F4),

£33 SERHERFRS RN ENE. TSR . THARRTENE
Tab.3 Settling size, metamorphosis rate, metamorphic size and metamorphic time of every family

SERB KA e
thﬁcod;of family Bﬁ%ﬂ*ﬁ( :tSD,p,lTl) §E$(%) ﬁﬁﬂ*ﬁ( tSD:IJ'm) &?&Wfﬂ(d)
settling size metamorphosis rate metamorphic size metamorphic time
A 212.33 £10.90° 56.32° 230.12 +5.09°¢ 16®
A,y 212.04 £10.75° 67.24% 230.08 £5.43° 16%
A, 212,82 £ 10, 56° 75.25% 230.35 +5.87° 16
B, 215.74 £11.35% 81.83° 236. 68 +5.92% 14°
B, 215.68 +11.72% 64. 15> 235.94 £5.73% 14
B, 215.53 £11.55% 73.43% 236.55 £ 6. 187 134
G 213.42 +£10,8%° 66.86% 234.19 £5.57° 150
C, 213.75 £11.12°¢ 52.42° 233.27 +6.32° 15"
G, 213.31 £11.57° 52.55¢ 233.48 £6.07° 16%
D, 210.95 +10. 05¢ 48. 16% 226.65 5. 659 17
D, 213.83 £11.18° 69.47% 233.92 £5.90° 16
D, 214.25 £ 11. 84" &7, 83tc 235,71 £ 6.38™ 155
E, 215.90 £11.65% 89_45° 237.63 £ 6. 48% 15%
E, 213.28 +11.41° 41. 244 232.33 £6.75° 15
E; 215.73 £ 11. 852 77. 2% 237.92 £ 6.83% 14
F, 215.49 +11.67% 43.25¢ 238. 85 1 6.96% 15%
F, 215.68 +11.34% 83.46% 238.61 £+ 6.51% 144
F3 215.72 + 11. 79% 58.67° 238.9316.72% 134
G, 216.24 £12.13" 78.85% 240.05 +6.37° 134
G, 216.83 £12.95° 86.12° 239.90 +6.02° 134
Gy 216.52 +12.48% 67. 88t 240.42 £ 6. 56° 134

2.3 BAKMERKINER

HEEREE W, MFE A& & ZE FZHN K/
A, 20 H#gEt, G, =4 [ (553.67 +61.38)
P-vm]ﬁj(,ﬁ F,.F;.G, %ﬁﬂﬁﬁ%,ﬁ%jﬂ:ﬁ
B H( P <0.05) ; A, EE[ (312.40 £29.56)
p..m]ﬁ/‘l\,ﬁ A B, . CZ2RAEE BETH
EEHE(P<0.05), 30 HB,G, 5wk
[(1322.66 +201.20) pm &K, 5 G, ZRA 8
F BEATHEZRHACP <0.05);A,.A, Tk
A 54(796.32 £62.38) wm., (812.33 £57.64)
pm,5C,.F, ZRABE, BENFHEERA
(P<0.05), 40 Hi A, G, 551 [(2178. 54 =+
380.16) um]H® X, 5 B,.B,.B,.D,.E,.E;.F,,
G .G, B FER SHEXEALEFBE(P<
0.05);A,.A, M=K 4 51% (1468, 00 +160.05)
pm. ( 1485.30 £156.72) pm, 5 A,.C,.C,.D,.

FERABE, SHESRAZRBE (P <
0.05) (B 2) , KNSR AR B AT AN
MRV (R 5) o

HNEE, FX AN ME RERANR, 40
H &, G, AR, AR N (83,14 £5.85)
wn/d, 5 A, A, A,.C,.C;.D, .E, .E, .F, .F, &
FEESHELRAERAZE(P>0.05);
A, A, WEKEXR K (57.78 £5.44) pam/d,
(55.86 +4.48) pm/d, 5 A, .C,.C,.D,.E, . F,
EERARE SHETXRHAERBE(P <
0.05),

5 78 B A B HfE D0 740 R S0 100% , i
DSEE ARG (40 HER), G, A1 K (70.40% =
4.09% ) &= ,5 A;.B,.B;.B;.C,.D,.E,\F; &
ﬁﬁﬁ%,ﬁ%jﬁ:ﬁﬁ?%&ﬁﬁﬂngxﬂ E{Jﬁ
TR HA(23.40% £6.54% ) .(20.90% £
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£d4 HERRNERAGHBERNERES
Tab.4 The growth rate of larvae and juvenile of every family

R EHR( £3D, wm/d) growth rate

e i o famiy i Wit E5H A
pelagic period reptant petiod metamorphic period Jjuvenile period

Ay 7.05 £ 12210 19.46 +2.45™% 5.92 +0.84 66.89 £ 83690
A, 6.07 £1.32! 21.59 +2.76% 6.01 £0.57¢ 57.78 £5.448

Aq 6.76 +1. 100 20.25 +2. 59 5.84 £0.73 55.86 +4.48"

B, R.83 +1, g7t 26.01 3. 3= 6.98 40, g5Pede 81.27 +8.32%

B, 8.50 &1, 31 bolefe 26.94 +3, gpabed 6.75 £ 0. 90t 71.03 £9. 56bf
B, 9.41 £1.74%* 20.03 +3 677 7.01 £0. 86T 77.58 1 7. 690
G 7.89 £ 1.04%H 23,80 +2. g5t 6.92 40, ggede 63.04 +7.55%
C, 8.07 21, 4%k 23.36 +2.48%f 6.51 £0.63%% 65.48 1 6. 29%8
C; 7.11 £0. 959 19.58 +2.05%" 6.72 £0.67%% 72. 40 +9, gbedet
D, 6.26 +1.43¥ 16.72 +2. 73" 5.23+£0.75" 68,21 +8, 7O ekeh
D, 7.69 &1, 528 18.42 £2. 168" 6.70 £ 0,934 75.95 1+ 8. 630
D3 9. 11 + 1. ggeneter 24,50 +2, 80" 7.15 £1. p4hede 78.50 £9. 45
E, 8.02 + 1. 79%ehl 24.724 12, 89%% 7.24 £1.23%% 70.10 £ 8. g2bedefs
E; 7.65 £2. 52 18.36 +1.95% 6.35 0. 959 70.35 £ 9. 55bodet
E, 8.83 +1, g7l 26.09 3,062 7.40 +1.35%¢ 76.83 £9, (40
F, 7.54 £0. g4k 25.55 42, g4 7.78 +1.45% 63.02 +7.53%
F, 8.42 + 1. 44°07h 27.54 £3, 152t 7.64 +1.3g%¢ 74,48 £ 8, 30f
F, 9.22 118604 28.05 3. 69%° 7.73 £1.50%® 68.62 + 9. 183
G, 10.04 £1.67" 24.96 £2.47™4 7.94 +£1.53" 80.32 +8. 88
G, 9.31 +£1.54%% 28.18 13, 18%° 7.69 £1.37%® 71.42 17770
G, 9.85+1.28% 28.43 +3.55% 7.96+1.52% 83.14 +5.85°

F5 HEWHRRIIN OBRSFERREAZANTH

Tab.5 Analysis of variance components of phenotypic variation of shell length on day 3, 9 and 40

FEER aAamE 3 Higy day 3 9 Hi day 9 40 B day 40
source df W MS F &3 F-value ¥ MS F #%% F-value #177 MS F #0% F-value
AL T [8] sires 6 280.82 10.04 ** 7210. 69 32.69 % 2503551.11 24. 87 **
ﬁ?ﬁjl}&_l’ﬁj. 12 49.29 1.76** 1192.53 5.42°** 519145.08 5.16**
dams within sires
£} F 7] dams 20 115.30 115.32°* 3121.12 14.15°% 1123587.12 11.16 %
A3 H {E
progeny within 609 27.958 220.57 100652.22
sires and dams
B total 629

3.47%).(19.30% +8.54%),5 C,.G, ZRF
BE, BENMTFHEZRY.
2.4 BEREREMNETE

FIR S R AT 40 B TS e 0 AT R4,
ERANEBFEEFRAM, FEEKRER. B.G
SFTERT RN 47.95% 47.82% , 5 G,.B,.C,
ERALE BESTHEZBHA(P <0.05);
ALFLC WREIEESNR 4. 62% 4. 33%
3.92% ,5D,.E, ZRABE, BEMRTHE®
BH(P<0.05) (K 3),

R & (40 H ) G, W Zaxd ™= 8 o
100% , HERRZRKHEAN=EHAZERRE G, I

ENEDFR, ERAMEXTBTE 30 ~40 Hit3E

FARPHEHAR,A G F %= EEHE
Dﬁ;D1 NN S CA ﬁiﬂ?ﬁ%ﬂ:—ﬁl,ﬁ”ﬁi%?ﬂ
X =R B E, 30 H&M,F, fiX =2
(79.98% ), 5 G, ApZEER BZERTH
Eigﬁgﬂ(P <0. 05) iAB,.C, D E, F, e
%R (13% ~18% ) B, BEMTHELRA
(P<0.05), 40 HE&W,G, X /=& 100% ,5
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F, ZRrAR%E BERBTHETLRH(P<0.05);
A(8.03%).C,(6.62% ) .F (7.32% ) By XI™

R, 5D .E ZRAEE BEMRTHEEL

IReA(P <0.05) (Kl 4),
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WOl 5.h B o5 50 st g4 edy
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Fig.2 The juvenile growih comparison of
every family
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3 80f
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B 20| 5
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0 (3] def RB&Tef Tlg fg 6& E

A AA B B,B C,C,CDD,DE EE I ,E,G GG

271 T2TILIT2TaIT2 271 2 )

KB the code of family

B3 ERFTREFELR
LSR. £ 41715 38, JSR. #E DRI 38 TSR. BRI 3.
Fig.3 The survival rate comparison of every family
LSR means larval survival rate; JSR means juvenile survival
rate; TSR means (otal survival rate.
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Fig.4 The relative yield comparison of
every family
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S E B, R A B & R A RN
FEREEAR, #BL—ERENERER,
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539 Hibr, 0L G, bk, MEB K, T
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WU B EE RS S, XSFERERE Y FH
WA Mg R B K R BT A
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HIEE YA EER I AR, ERANEER
ERFEWA, TR THEHE K YEE R
Dk R RANEREERR S, G —1H
AMERK KRR, U G ARBHE RN ER
HAEREEGA, A, M—BAMERN, KRS,
LA A WAL E AN 2 B WA B Bk K A
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a1 Zheng 1Y IR H whas F R
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HE, T ER A K T ERE KRS E T E
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Studies on establishment of families and their early growth and
development for surf clam Mactra chinensis Philipi

YAN Xi-wu'* , WANG Qi', ZHANG Yue-huan', HUO Zhong-ming',
ZHAO Yue', YANG Feng' , ZHANG Guo-fan’
(1. Institute of Life Science and Technology, Dalion Ocean University, Dalian 116023, China:
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract; A total of 7 half-sib families and 21 full-sib families( A, , A,, A,---G,, G,, G,) of sunray surf
clam Macira chinensis Philipi were established by using the method of unbalanced nest design in Sept. 2007.
Phenotypic traits of different families, such as egg-diameter, fertilization rates, hatching rates, and larval
and juvenile growth, survival and metamorphosis were analyzed. The results showed that egg-diameter,
fertilization rates, hatching rates, and D larval size were non-significantly different among families ( P >
0.05). Considering growth, growth was varied at different development stages for each family and was
influenced by maternal effect, paternal effect and male within female effect. G, had the largest shell length
with the growth rate of (10.04 +1.67) um/d; whereas A, had the smallest shell length with(6.07 +1.32)
wm/d during pelagic period of larvae. B, grew fastest in filial generation of family with (29.93 +3.67)
pm/d; whereas D, grew slowest in filial generation of family with (16. 72 + 2. 73) pm/d during
plantigrade period. G, had the largest shell length with the growth rate(83. 14 +5.85) um/d; whereas A,
A; of juvenile indoor period had the smallest shell length with growth rate of (57.78 +5.44) pm/d,
(55.86 £4.48) pm/d respectively. Considering survival, A,, C,, E;, F,, G, and G, had higher survival
rate( >85% ) in filial generation of family, whereas B,, D, had lower survival rate ( <35% ) in filial
generation of family during pelagic period of larvae. G, had the highest survival rate ( 70. 40% ) in filial
generation of family, whereas A, (23.40% ), C,(20.90% ), F,(19.30% ) had lower survival rate in filial
generation of family during juvenile indoor period. Considering metamorphosis, growth rate was varied for
each family, the growth rate of Gyand G, was (7.94 £ 1.53) pm/d, and (7.96 £1.52) pm/d
respectively, but the growth of D, was only(5.23 £0.75) um/d. B,, E, and G, had higher metamorphosis
(> 80%) in filial generation of family, whereas E, (41. 24% ), and F, (43. 25% ) had lower
metamorphosis in filial generation of family. However, as the metamorphic time prolonged, the
metamorphic size decreased. G,, G,, G, had the largest metarmorphic size (240 pm) with the shortest
metamorphic time(13 d), whereas D, had the lowest metamorphic size [ (226.65 £5.65) pm] with the
longest metamorphic time (17 d). By summarizing the early phenotypic traits of families, G,, F, and G,
respectively inherited the excellent traits such as fast growth, strong stress resistance, and high yield, and
could further be used as the breeding material for rearing of new sunray surf clam strains.
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