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BER", ERW, KEX, # R, KE®
(1. KEAFEBEE AP L S HARYE, LT K& 116023;
2 REREBEEBIIN, WK # 266071

BEXATTFEEARNEBELBANEEERFRZALIARZLALZEZMI3 2R
RR) , AMERZRFNUNE IRE BUEREK FEFRESWHXERHATT 2.
GREZFN ARXRZBTFUNELE.ZRELREFZR(P>0.05,n=90) , EBAEHAR 2R
(P<0.05,n=90), EXEHHERZBTHEKERALR, R HEIBRC, £Kk&K MK
WAEKRBWE FHRKA28.24% , HZRBF(P<0.05,n=90), D, &xt4 KK AWLTF
K 37.24% . I, 40 BT, KRR EKKEBYW B, FH R K KT8.29% ,H 2
FARF(P<0.05,n=90), L, #xt4 K& A FHEE 87.61% , 3 400 ~500 pm/ MK &
30% ,500 pm DL M 53.33% , R EZ W AMEZ T AR, B, B, RERMEEKER Y
AFBRAL, & T ADAAA,300 pm UL TAMRL A EBEANAR R 83.33% 90% 748 F B 414
REBTNFERLE, $reHE 9 BRL FERRFGRFAFERFM.14% E, FEE
B PH A EERKT2.65% , BNAE,40 R HEAREZB NN EEERG, H & 85% MU
Eo RAHE  FARRABALRAZBRRESHABDALAL, WHELXASHEANE 15 RER
22 K, EAFHHHKN(193.18 £12.15) pm, K, F A E /NHMHE K (183.00 £14.42) pm, M
KARXRAHSIAREZEAABLRE D, RABRKARN, EXZEAELH FEVEZ
#,B REARAEET H(94.33% £0.58% ) ,B, KEARSERMKH(7.33% +2.08% ), %
EBANAREXRINET SR, L BHAKNIUREL, TH-FEIRREALTHNEH
H#o
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MR EREPEANTLT W R BSR4
7/ N S T s e B g )
WBERD . ACEIAFEHRER BT E T FMR
R IR AR BINERRTHIT, WK R
B AR AT R A B A BRI AR

1 MRSk

1.1 SRUURIR
TERUR ST H SRR R R T A T AR 25

IR IR R, T 2007 4E 9 A 45
i A, BEDLIZ BN Fe it | Se R AL
& 158, To 3 HIUE AF 500 Mot SRR
1.2 REE

FEKE 23 CE 9 28 . pH g 7.8 KR
T, SRR g . RARKRIT, 14K
A5 3 AMBAZEME 1, #5711 MR
REMI MEREFABRRXR. B HXRRES3
NEH,

®1 EXQTBIRARNAE
Tab.1 The method of unbanlanced nest design

LA B FERT-R A B FRT—N
paternal maternal family F; paternal maternal family F,
21 A ?1 5
3A 22 A, 3B, 8C,8D 317 22 Iz
23 A, 23 I3

1.3 #hHhffEEs

FEE AR, W5 RIS K KRN 19 ~
23 C, thEFEH28~29,pH K 7.8 ~8.0, 4H A
MENZE 100 L BEWEFET BEH
5~8ind/mL, &2 d £8#/K1 K, hEHEARN
FARWTHIRS, BHG KGRI E N AR M
ko BREE 3 K, EH &M/ ERE (KR
HR1:1) | FRIEHAER IR 2 000 ~5 000 cell/ mL,F#E
DUBAREME (1 ~2) x 10" cell/ mL , AR 47 4) it FfE 01
KB EEE LB AR, REKTEREERN
HE . ATHERETEENER, EEFTHER
53 d EEHITHE, FENRREEEARR
F—, MEERRBER, & TRARET, ™
IR,

1.4 BENE

(D) HMEBZEANKARINE,3.9.15.30.,40
Higr5k , 8N EEMYLIE 30 MME,

(2) M€ 940 HRWFTER, 9 HRFIER
RO HREXAEESEXRZA DB HNEE
HIE G, 40 HIRFEERN RIS HE L S8
PR AEFefE DL (LT 7)) A 2 o

(3)4uit 40 B R RN R IBOLEP 4
FPHLHE (300 pm L) T ;300 ~400 wm;400 ~ 500
pm;500 pm ui)fbﬁ?ﬁi*}ﬁﬁﬁﬁﬂﬁo

(4) SRR DA B 4 e B R AL L R L3R
HESEANR . IERETRETFIE LM BB

] 3| X R 2 EF A 2R AR E I

(5)MEBZR RN B LERE, X
oy MBERR AL R KA FEHE N5 R 4)
BEERE L,

1.5 B\

(1)K SPSS 13. 0 | MA4XHEEHTE T4
1, Excel /ER,

(2) 51 SAS #i4H#) GLM(J™ X & HAETISE
A7) 8, 78 3.9.30 HIE X RE B RH,
KRR EAERM KB E T2, 0T F B

G)HEBEENRAZANEXTAERK, AR N 6=
(Wl _WO)/(tl _to) aﬁ':P Wo ﬁ%*lﬁ(?ﬂﬂfﬁﬂ@%
B W e —RIMER et 0 58— E
HIH #50 B E—KIER HEE; G A4 x4
Ko
2 4R

2.1 RANE . THER BLE
FEREBFEFMRE RIPR BRI LR
W& 2, HEHSNERH, EXEZWER/NAFE,H
TREEF(P>0.05,n=90) , BERRZFEK
B(95.92% +1.41% ) ~100% , B EZLR(P>
0.05,n=90), FXABUERAFNEER, N
(15.67% +2.08% ) ~ (98.00% +1.00% ) ,E, &

R HRE R (98.00% £1.00% ) 5 A;.B, D,
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D,.E,.H, H, H, K, 2R A 8&(P>0.05,n =
20),5HERXAZRERB#F(P<0.05,n=90) ,F,,
F, RABURBEAMH 7 (15.67% +£2.08% ),
(15.67% +£2.33% ) 5 D, REERABFEFE(P >

x®2

0.05,n=90), SHERZZREBE(P<0.05,
n=90), LA H ARXAH 3 RARBURLE 5%
UL, ERETHERR, UF AR 3 MRA
LR TR T HERR , RBH AN

FRXRHBE. . FEE PUEHLE

Tab.2 Comparison of the families in egg-diameter, fertilized rate, hatching rate

RE R ( £SD, pm) ZHER(%) FHLE(R) RE  WR(£SD, pm) BHEER(%) BEE®)

family egg-diameter fertilized rate hatching rate family egg-diameter fertilized rate hatching rate
Ay 61.26 +1.38* 97.62+2.38* 93.00 +2.00° F; 61.43 £1.79° 98.44 +1.24* 87.33 £2.52°
A, 60.28 +2.25* 98.36 £3.24* 53.67 £4.04° G, 61.56 £1.32% 96.36 +2.10* 80.00 +£2.00°
A, 60.34 +1.24* 99.21 £2.38* 96.33 £2.08* G, 60.34 +1.59 99.00? 91.00 +1. 00"
B, 62.14 +2.18* 96.34 +1.34* 96.33 £2.51° Gy 60.27 £1.24* 97.97 +1.35* 94.00 £1.00°
B, 60.27 +2.25? 100. 00* 87.33 +2.51° H, 60.36 £1.03% 96.23 +1.32* 96.67 +1.53*
B; 60.26 +1.36* 99.36 £1.22* 96.67 £1.15% H, 61.68 +1.56% 100.00* 96.00 +2. 64
G 60.23 +0.89* 100. 00* 95.33 +1.53% H, 62.37 £0.76 98.23 +2.43* 95.33 +2.08*
C, 61.10 +1.32* 96.91+1.51* 94.00 +4.58" I 60.33 +1.34% 97.64+1.34* 92.00 £2.00°
G 62.16 +1.71* 97.37+1.31* 94.00 +2.00° L 60.24 +0.13* 95.97 +0.65* 89.33 +1.53°
D, 60.12 £1.29* 95.92 +1.41* 96.67 £2.52° L 61.28 +0.212 100.00* 64.33 +2.52f
D, 60.43 +1.82° 97.24+1,54° 17.67 +2.52¢ ) 62.00 £1.00*° 97.82+1.62% 82.00 £2.00°
Dy 60.57 +2.34* 98.26 £2.36* 97.33 £1.53° I, 60.22 +1.322 100.00* 90.00 +1. 00"
E, 60.27 +1.44° 97.23 +2.12° 94.00 +1.00" I 60.56 £1.46* 99.17 £1.58* 53.00 £3.00°
E, 60.22 +1.10* 98.44 £1.56* 98.00 x1.00? K, 60.36 +1.18* 96.25+0.97* 92.33 £1.53"
E, 61.43 £1.42* 97.45+0.45* 19.00 +4.00¢ K, 60.74 +1.25° 100.00* 84.00 +1.00°
F, 62.14 £1.92* 95.48+1.57* 15.67 +2.08¢ K, 60.39 +1.37% 100.00* 97.00 +£1.00?
F, 60.22 +0.76* 99.27 +2.54* 15.67 £2.33°

&E: AP REHATRBERSERARE(P>0.05), RAARAITFHELZREE (P <0.05)

Notes ; the same letters in each row mean no significant difference (P >0.05) , the diffrent letters in each row mean significant difference (P <

0.05)

2.2 REBEEK

FEERAEREZFASH  FERERFTS,
930 HIRFT R T Z T Wk 3. TEME
e fr 4 i 3.9 HRFIREDL ) 30 H gL &
B, 8 RE ML LTEERTERE F RBHTE
WBEZF(P<0.01), NERRLBY 9 B
THEDU 40 Hig e RAETME, T ZE T HE
GIRME 1, BRRMETEAR R A
MAeKBHR. 9 HER G AKkBHRTEKN

(174.83 £10.87) wm, 5D, .F,.G, .B, %A E
ZE(P>0.05,n=90), lhAEKEIEMF, TKN
(139.83 +16.68) pm K 28.24% , HE R B %
(P<0.05,n=90), FMEMBAR],40 HIE L, KT
PR A (460.33 +£30.28) wm HAEKERIEH B,
F 4 (258.33 £12.39) pm Kk 78.29% , A £ F
BE(P<0.05,n=90), B, RRAFHYPAK
BRESEKERN C, FREFAEBE ,BAMRN
Bk B,

R3 ERERBFRARIIIARFRKREAZAZSW
Tab.3 Analysis of variance components of phenotypic variation of shell length at 3,9,30 days

3 Hig day 3 9 Hi day 9 30 H# day 30
FERR BEHE . B B
d; _ _ _
source If MS F #36 F-value MS F #36 F-value MS F #36 F-value
AL R |H] sires 10 1 106.08 82.63% % 3 336.56 27.46% % 40 869. 05 53.11% %
HE P MER] dams within sires 22 1504.70 112.41°* 2 845.53 23.42% % 13 145.35 17.08**
£} % 6] dams 32 1 380.13 103.11°* 2 998.98 24.68 % * 21 809.01 28.34% %
XEBREAER
progeny within sires and dams 957 13.39 121.49 769.59
JEAN total 989

E: s « RREREE(P<0.01), TH
Notes: * * means that difference is very significant (P <0.01)
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540 _

490 |

A ZhHHOHRE 9days of larval stage
o FfEDIHA40H# 40days of juvenile stage

440 |
390 |
340 |
290 | b
240 |
190 +

FK/um

shell length

90

%K% families

E1 RERI.40 BT
RA—#ARSHREHATEERRZRABE(P>0.05), TH. RAARATFHELERBE(P<0.05)
Fig.1 Comparison of the families in shell length at 9,40 days

The same letters in each series mean no significant difference (P >0. 05) , the different letters in each series mean significant difference

(P <0.05) ,the following notes are the same

FRextEK MEHEKFEENRR
KRB, ERLE 2, 33 /M 2RRFERELS SR
#,D, xR B R K (7.16 £1.48) pm, 5 E, J;
EZRABE(P>0.05,n=90), L FH{H 5.21 pm
W37.24% , G, #X £ K B/NA(3.38 £0.69)
pm WP BE35.13% , FE4TERN:G 5
B,.B;.G,.G; H, ZRABZE(P>0.05,n=90),
5 D;.E;J; ZRBE(P<0.05,n=90), #EN
L X ERKBE RN (20,13 £3.51) pm,
{8 10.73 um & 87.61% , B, it KB/
(4.83 £1.31) pm HEHEAK 54.98% , 24y
¥&¥ B, 5 B,.G,\F.J,.J, ERABE(P>

0.05,n=90),51, 2% 8% (P<0.05,n=90),

HRXFF MR RA SR AR T LA
3, PRSI E, UL E AR AR ERBRRAS
XA R R T35, UL B.G.K Sy H
iR R A A R4 X E R T F9ME, FEN
1, UL G A LR A F R RHSREX A
KB TFIE, LA E AT AR K [F R R
HEWAEXTERIETFHE. AT LLE
DRALAR Y2 [ S 22 2R 25 7E Sl B R B AR AR
PO MG AER LS Ll G AR
REAHBTEF AR IE R LS R 4
KAULHE

AT K the absolute growth of larval stage
=y M AR £ 4K the absolute growth of juvenile stage

25T
=
=3 20t
3 ©
~ B
M 15t
H e H H
EERIRTYE L SR R e
® 3 HoH o
< B TH 1§ H H 1 -H
o e f S T H
H IH H 15
siflazpz:ne IH H 1A
ol ifs=Mzinz: FH EH B
B C

e
N~
N
=
Ok

PdEPH EH L EH L
D,D,E EEF

3 71 U273 12317231 2 371727871

"""" hai Azt K I the average absolute growth of larval stage
—--—- RENMAAS 4K IYH the average absolute growth of juvenile stage

R B4 F--—H—=-710.73um
H A HHAHHE .a.H L
HHEHHHHbPH g H

i H 1 i;. I; IE |E 5.21pm
il 1 T B
H G P B O R
A 4 FH H EH B P B BB
F,F,G G, GHHHI LLJ J JK K K

K% families

B2 RALBPMERPLHEN ERKEEE
Fig.2 Comparison of the families in absolute growth at larval stage and juvenile stage

FRAMRRDIER  NEFBRFEAT
HRAVEF P SR I KB, I 3 B

N, METU (40 Hig) ARIMASHE N & KRN
Ijjtlﬁ'ﬁlqulﬁjo D;.H,.L K, ﬂ%& 400 pm Lk
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AR 50% LA, HA L #9400 ~ 500 pm MK
i 30% ,500 pm LA BN 53.33% , KRN
HETREM, T B,.B; RRNMEAEKMR
HIFERUE, BT/ E,300 pum DL FAMES
B GEEA KR 83.33% ,90% o C,.C;.E,.E,,
L, RRANFRRKRBER T ELESHH, XYW

BHE R RN BIHENR,
2.3 RRAFEEES
FRABRRE WA 4 R2FAEERY

HHA9 AR 40 HIRFEE R, shh
H L FFTE R 0 (85.36% £12.08% ) 5 B,

B,.B;. LEZRAEE(P>0.05,n=90), lLFH
BTG & 55. 36% /594.14% , B, FIERERKMBK AN
(15.14% *2.33% ) .37 76 B1K 72. 65% ,
HESNERWNE 5 A F, ZRABE (P>
0.05,n.=90) ,5 L,.B,.B,.B;.1; ERBFEP<
0.05,n=90), LA AE.J AR FMKRE
BRERMC, R T FAFER, LB H AL
FHPEFBRRASFERER, IR TFHE
G, MM 40 B A7 T R H A7 85% M
b PSRN 94.56%

m300 u mkd Fless than 3001 ms5300~400u mE 400~500um = 500 umll_Emore than 500 um

=
)
w0
b=
3 100 o
R L
SE2 80 E
EED [
g &
’\‘%E 60
¥\°%
mgs 40
WS 2
By 20
ks o
E 0 il 1
piE)
:-g Al AZ AS Bl BZ BS C1 CZ CS Dl DZ DS El EZ ES Fl FZ FS Gl GZ GS Hl HZ HS Il IZ IS Jl JZ JSKI KZ KS

Z% families

B3 KRERKSHILH
Fig.3 Distributions of shell length of each family

A S O D8 fEHE % the survival rate at 9days of larval stage
e #E 40 #3235 % the survival rate at 40 days of juvenile stage
— - — - AOH B FIHFETEE the average survival rate at 40 days

------- I P ETE# the average survival rate at 9 days

H 55. 36%

110 -
=B e A A EREHHEE s T 0.0

3 90 - E E E-; = H H H&H H H E E HHHHHH E H H :=
£ 70 H o IE H 7 [ 1] |
Jr}a_ H H 1 i FH HH FH B8 1
= i il I T
© i HH B I FH tH-1 e
$2 > 50 F H IH H HH H H FH
o H FH 71 EH H H HIH FH IH EH HH 1 BH B
i IHTHEHIH HEHH H H HIH HH I FH HH R 1
> i FH IH B ] H EF H B FH /] BH EE L
5 30 9 PH U PH EHoH EH O HEH H R PH (e A T
@ i E VH P FEOH PR TR oV CH T VP O ] A
' H [ P PR PH P H T P () OH UH R LR
10 EH.EH.EH B CH VH B PH BH B E e L e PH R PR B PR R R B
G, G D, DD, B B EF FF G G G H H,H,

Fig. 4

K% families

4 HR9 B4 BRFEXILE

Comparison of the families in survival rate at 9,40 days

FALLWE RS L5k F
REMTEFR R RN RS SR
Wz 4, BRFZGBHEZSREAR, A 15
KITWEH BB RERE 22 RIFEEAEE, BA
FEIHAE N (193,18 £12.15) wm, i I TR Y 3E

BB NEIRR, K, BASE R
(183.00 £14.42) pm,LI K RHALARH 3 MRED
EHERD FRREERAWBER, N
(7.33% +2.08% ) ~(94.33% +0.58% ) ,E, &
REAFRESE, ., RAEE(P>0.05,n=
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90), SHERRLRBE(P<0.05,n=9),B,
RELBRBEMN(7.33% +2.08% ) 5 A, KK
RERABE(P>0.05,n=90), SHERRE
SBZF(P<0.05,n=90),

3 itig

3.1 FRRBFRRERKENENRIH
AP S A BT FE R RS TR Ml
ARG RRET R 2, NI R ik %

BRETEZNTHME . FCRFRR AR5
K, 3 KRR RN RNE RN K
RERKHET.

3.9.30 Higmferr 2Rk, & H gtk
VR, S A )1 8 P EE IR e K B F R 3 39 A7 R AR
FESF. WHERTFRABTERENPHREBKRE
B, R FEEEHEERE, R
IR R PZEL, 4 R A K B S B R 2
"RARGLLL,

R4 HKRAWBEEZEMEESAE ERELK

Tab.4 Comparison of families in metamorphosis time, metamorphosis rate and metamorphic size

asstE) W gk(ssp,%) wEmmE) o EEE
RE ; ( £SD,um) . RE ; ( £SD,um) (+SD,%)
. meta-morphsis . metamorphosis . meta-morphsis . .
family time metan:lorphlc rate family time metan:lorphlc metamotrphos1s
size size rate
A 15 ~17 197.67 £16.75 7.67 £2.52f F; 16 ~19 193.33 £12.69 5.00 x1. 36f
A, 15 ~17 203.00 +£10.88 12.33 £2.52° G, 16 ~19 198.00 £8.87  71.67 £15.33°
A 17 ~19 189.00 + 8.03 43.34 +4.16¢ G, 20 ~22 188.67 £12.79  42.00 £2.00¢
B, 20 ~22 186.33 £12.99 12.32 £2.08° Gy 20 ~22 196.00 £13.03  41.00 £2.00¢
B, 19 ~21 191.33 £13.32 7.33 £2.08f H, 16 ~19 197.33 £12.58  41.67 £1.53¢
B; 20 ~22 192.00 +12.43 85.67 =4.04° H, 15~17 195.67 £9.32 57.33 =2.52¢
C, 15 ~17 200.33 £17.11 61.00 +3.00° H; 18 ~20 193.00 £13.93  85.00 £2.65°
C, 15 ~17 196.00 £13.22 57.33 +£3.06° L 15~17 193.33 £11.84  51.00 +£3.00°
C, 15 ~17 191.00 £13.22 73.00 £3.61° L 15~17 187.00 £10.22  54.61 +3.51°
D, 18 ~20 190.33 +16.08 42.33 +2.52° L 15~17 189.67 £9.99 36.26 =2. 004
D, 15 ~17 194.67 £15.25 79.67 £1.538° ) 18 ~20 183.67 £10. 66 15.67 +2.08°
D, 15 ~17 196.33 +14.74 86.00 4. 00° I, 18 ~20 191.33 £10.08  91.67 +2.08*
E; 15 ~17 201.00 +£10.29 92.33 +2.08? I 15~17 195.67 £10.40  62.31 £3.21¢
E, 15 ~17 196.00 £12.76 53.00 +4.36° K, 20 ~22 183.00 £14.42  33.00 +3.00¢
E; 15 ~17 196. 00 +14.04 94. 33 +0. 58° K, 18 ~20 184.33 £8.58 45.00 =3. 004
F, 18 ~20 205.00 +15.53% 43.00 =3. 004 Ks 17 ~19 185.67 £8.98 44.33 +3.51¢
F, 16 ~19 193.33 £11.55 45.00 =2. 004

E: FAPREHATBERSERARE(P>0.05), RAARITFHELZREE (P <0.05)

Notes ; the same letters in each row mean no significant difference (P >0.05) , the diffrent letters in each row mean significant difference (P <

0.05)

18 3t 2% R W) 4 s S AR DS R A w1
HEL, BB AFEA R I R B A R B A2 K18
Ulo SIHHE,9 Hig C, ARKER, WAEREE
i F, B P35 K 28. 24% , D, 3T AERKRKR,
HFI9(ER 37.24% . MENUH 40 Hig I, A= K&
R, AR RIER B, KFHFRKK 78.29% , [F]
L XA KB, P {E R 87.61% , B,
RATEFIHERER, SERERK C, REZE
AR, {H B, 7ERE I A K B8, AR B
B/, HA X AR A F B {E R 54. 98% o ARG BL
SR HBER A FIMRA A B LB, LLE AL
FHEFBR RE SRS IR AE KLY, &
MEMHAER LS LG ARXANLRMER

HAETEFIH AR A K L & M TE A K
g, BFRBAERMRAER MY EFEE, 5
HAE KT AR FERNE R, R
BHE, GFAEK EEZIKFEETNEEY
M. FEMFRIMAXRET S, EXRZNET KFH
ROKEEEOLRVENSE) — 3, 80 E 9%
FEWSE R, R B AR, EX
A K2R EERE B G EE G A R
AR, FREM N REFBARLZER
BHAKZRHARES, ARFENS R, 0BT
£ 25 d 180 d 24X HARRMAEKEIEA—F
B, HE B GREHAEKBEEZ R, Rawson
&R R KW & T 88 524 ( Mercenaria
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mercenaria ) 31 N2 R i R R , 72 R R 7K 358 0
FEETHRRE,BERBLRE AR KFEDE
Z5 IR HXMHERRFERREERMER
BT IR RABETRAR, B3T3
REEVRR, FREERERRE AR, FmER
AW MEREE RIS, B R RN MR RE A
SUREM RFRERKMEER R XHHE I 40
88 [F BRI 7E 25 R R AT o LB BE 1T 4
e Dy Hy L K, BLAE7E 400 pm DL EAS & &
50% A _E, HH L400 ~500 wm M 5 30% ,500
pm DL BN G 53.33% , RFEWAMEE T AR
o Wi B, B; KA MERAEK MR H TR
%, BT/NE4E,300 pm DA MRS S BAK
A1 83.33% ,90% , FINFRANMEEREE,
WHE—FRARREFEFENEN . KER
aIRET E RN AR RERARE ,F—
REAFRARIE AR A4 K 207 T H R KW 2
1, ZAS T RERT 5 E KR EHE H P
BRER, MBRE" R —#HD RSN K
AF—RHARPRAFsTRIBUERD, £
HBEBAES~6cm f{l6~7 cm /D, RAWN I
K/NEBEFEUN, T EHREMEEREFAERR
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Preliminary study of establishment of families and their
early growth and development for
manila clam ( Ruditapes philippinarum )

YAN Xi-wu'*, HUO Zhong-ming' , ZHANG Yue-huan', YANG Feng', ZHANG Guo-fan
(1. College of Life Science and Technology, Dalian Fisheries University, Dalian 116023, China;
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract ; A total of 11 half-sib families and 33 full-sib families were generated by using the method of
unbanlanced nest design, in Sept. 2007. Phenotypic traits of different families, such as egg sizes,
fertilization rates, embryonic hatching rates, larval and juvenile growth, survival and metamorphosis were
analyzed. The results showed that the differences in egg sizes and fertilization rates among the full-sib
families were not significant, but those in embryonic hatching rates were significant( P >0.05,n=90). The
growth of each family was not the same at different stages. The fastest growth family named C, was
significantly larger than the slowest growth family named F, by 28.24% in average shell length ( P <0.05,
n=90)at 9 days of larval stage. D, whose absolute growth was the largest of all families was bigger than
the average absolute growth by 37. 24%. The fastest growth family I, at 40 days of nursing stage was
significantly larger than the slowest growth family B, by 78.29% in average shell length( P <0.05,n=90).
Moreover, I, was the largest of all families in absolute growth,and it was bigger than the average absolute
growth by 87.61% , the distributions of shell length between 400 — 500 pm and above 500 pm accounted
for 30% and 53. 33% of total shell length among I,, respectively. However, the growth trait depression
families B, and B, involved in miniaturization, the distributions of shell length below 300 pm accounted for
83.33% and 90% of total shell length of B, and B, , respectively. The survival of each family was different
at the same stage. The highest suevival family I, was significantly larger than the average survival by
94.14% ,and the lowest growth suevival family F, was obviously smaller than the average survival by
72.65% at 9 days of larval stage. The survivals of all families at 40 days of nursing stage were higher than
85% . The study of full-sib families at metamorphosis stage presented some phenomena, such as
metamorphism time delay and metamorphism individual miniaturization. The metamorphosis time was
delayed from 15 to 22 days. The average metamorphic size was (193.18 +12.15) pm . The smallest
metamorphic size family was K; with(183.00 +14.42) pm of shell length, and the metamorphic sizes of
three families which were generated through each female mated with the same male named K were generally
smaller than other families, and this was mainly due to paternal effect. The metamorphosis rates were
significantly different among the full-sib families. The highest metamorphic rate family was E, with the rate
of (94.33% +0.58% ), and the lowest metamorphic rate family was B, with the rate of (7.33% =+
2.08% ) .These results suggest that I, is a family with the best early growth and development traits, and it
could be used to produce high-quality seed which presents short culture cycle, and higher production in
artificial selection breeding.
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