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Tab.1 The design of diallel cross of
Manila clam with different shell shapes

3£ parents P3 W 3
P2 PP PW
W g WP wWwW
1.3 ZoiEg

HHIEEFE 10 L WA, BEENEZEH
34N, BEBASFNERINER. B2 R 1
YK, ok &R 100% , ERHEREEE 2 K, 5T #H
REFREBE R E (Pavlova viridis) , J5 R FAER
BEA/NEREE ( Chlorella vulgaris) (1: 1) B S HIE,
RHBERLRBEEBHME. HPiIEAR LR A
SRR, Bk AR . S1RIEEH
], KIR N 20.4 ~22.8C,EFEH25~28, KT
HERIEE & R, IR 4 % T,

FEEANBEEEERE 3
1.4 BHATREEFR

A (UK A 7 A E) RIS,
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7.56 ~8.68, TEH A1 E BUH B, BEAE AR K E A
EHMLE, Flad, X E TR, e N EREY
FEERF—3,
1.5 JEER

IRAR B R/NAT SR /DT 300 pum B FE T
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Hi#MR (20 ~40 x ) #47, 52K KT 3.0 mm /5
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HIZRIILE A (2) M (3) A WI ZHIE
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KV EKBEEMAMPREREK 2, HER2 TR, F
TR, AR MR R BE I 2R 5, 4 R/ A:
KBEFESARN, 3 BiBE, SRR N
AR TR KT LSRR ARG B 5,9
H &8, 18 O A B2, BBA LASE SRR A B AR i 4 B
ARRTFLURRBE IERKL R, 3 ~9 HiR,

PW RILH IEZFp LS, HFH(E H 1.69; WP 3K
B A RS, HOPX9(E N - 1. 66, PW WP
BOHE K B 4 Bk (9. 55 £0.30), (10. 31 =
0.44) pm /d, " HZRBE(P <0.05,n=30),
ZRpL g3 1.27,, -0. 10,

4 ANSEE L RTE 0.3.6.9 H b B TE K ¢
MEFE K 3, % DB RNFEEEE LN
100% ,3 ~9 H & HAIA], 4 BAETE 27 80% L)
b, PW WP 778 LA N B 3 BRAL 5 , A
BEHIE 4B 4 (3.43 £0.54) F1(4.21 £0.55) ,

xR2 BFHFHSEIBRAHHBHEHRFR ERKBEERAHAE
Tab.2 Mean shell length, growth rates and heterosis of larvae for
experimental groups during the planktonic period

L 405 H it age of larvae AEREE(un/d)
experiment groups 0 3 6 9 growth rate
PP 100.60% £1.20 133.33% £3.79 172.00% +4.28 185.50% +4.02 9.43% +0.32
PW 100.07 +1.11 136.17% +4.49 176.16* +4.68 186.67% +3.82 9.55% +0.30
WP 98.07° £1.05 123.50" £3. 52 167.33°% £3.41 189.83° +2.92 10.31° +0.44
WW 98.47° +£1.94 124.83" £3.85 172.83% £5.03 191.33° £3.86 10.32% +0.41
H(%) 0 0.58 -0.55 -0.12 0.56
Hpy (%) 0 2.13 2.42 0.63 1.27
Hyp (%) 0 -1.07 -3.12 -0.78 -0.10

E:F—7P LR R A HRAT B BR BEEER(P >0.05), kA TEERTEZMT,. TH

Notes; The same letters in each column mean no significant difference( P >0.05) , the following notes are the same as Tab. 2

R3 FHEESXRAYRHTFERENRMHLS

Tab.3 Survival rates and heterosis of larvae for experimental groups during the planktonic period

LU ZhH B age of larvae
experiment groups 0 3 6 9
PP 100 91.89% £4.54 90.20% £5.01 87.50* £2.66
PW 100 95.13% +4.01 92.77 £2.11 90.93* £3.27
WP 100 93.52Y +1.50 90.33% £3.51 85.67° £4.04
WW 100 90.24° +4.15 86.62" +3.25 81.81" +3.48
H(%) 0 3.58 3.55 4.31
Hp (%) 0 3.53 2.85 3.92
Hyp (%) 0 3.63 4.28 4.72

2.2 ENBEREANERSEFRE
FRETIIE, AR RN BE RIS,
BT BB, PR LB EER (K 4),
15 Higmt, Sy B0 Kl 58 BAE R, BEARE DU, 535R
R HBARN, WIRIZEFR B (P <0.05,n=
30) , Z& M ILE MR H B, FEMNAERERA
WK, A K E 2P S R BRI B 20 ~
40 Hig e, P x W PW WP A K L 8-F 34 {H
ArA4(9.53£1.97) ,(10.76 +2.25) .(8.28 +
1.88); PW, WP W4 K 3 B 43 5 K (25. 29 =

3.88).(23.60 +3.56) um /d, H 24 &K
15.90.14.00, B2 & THA X R4 (P <0.05,
n=30),

BNIRIERESHBERNEEREE XR
100% , 20 ~40 H # 5 H, # R H B & WG
E2 TE 80% U b, K/ B PW > WP > PP >
WW, PxW PW WP f7E B R LA 4 E 53
B (8. 17 +1.42), (5. 52 £0. 62).
(11.10 £2.41) , H WP>PW (3 5),
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Tab.4 Average shell length, growth rates and heterosis
of juvenile for experimental during the nursing peiod indoor
S| 0 H # age of juvenile (d) HEREE(um/d)
experiment groups 15 20 30 40 growth rate
PP 196.50% £6. 71 261.34% £20.19 435.00% +£52.09 742.00° £87.36 21.82% £3.24
PW 200.00% +9. 82 282.67° +20.99 487.00° +73. 54 832.30" +93.15 25.29° +3.88
WP 205.83% +8.31 258.33% +11. 67 473.33" +59.76 795.00" +78.24 23.60° £3.56
WW 203.50° +7.56 242.54% +23. 44 438.00% +£46.55 721.00% +81.08 20.70% £3.72
H(%) 1.46 7.37 10.00 11.23 14.98
Hypy (%) 1.78 8.16 11.95 12.17 15.90
Hyp (%) 1.14 6.51 8.07 10.26 14.00
RS ENETPEXRARNNETENRHAS

Tab.5 Saurvival rates and heterosis of juvenile for experimental groups during the nursing period indoor

LU FE D H g age of juvenile (d)
experiment groups 15 20 30 40
PP 100 94.62% £2.51 92.36% £3.21 89.78% £4.51
PW 100 99.20% £1.06 97.61% £1.21 95.31° +1.58
WP 100 95.87% £2.80 94.30% £3.42 90.17% £4.25
WW 100 88.45P +3.32 83.43" £3.63 80.60% +5.92
H(%) 0 6.55 9.12 8.86
Hp (%) 4.84 5.68 6.06
Hyp (%) 8.39 13.03 11.87

2.3 FRPYRMEKSER

BEBHSN N EH TR (RE) EKEE
MZMp LR R 6, FEMN, HXHRAHR
ER RS, BAYNITEER , IR T B =
o 90 ~150 HEZHHE , P x W PW WP f 4 KA
O 75 4 B 4 (15. 53 £ 0. 80), (16. 22 =
0.23).(14.80 +1.50) ; (R 2 B9 22 PR 4 34 {E
439139(50.29 £1.13) (35.27 +2.43) ; PW WP
AT 43 B (210. 84 +42.65) . (189. 17 +

28.57) pm/d, 53 & T MR 4 (P <0.05,
n=30) , HZF L4 F N 16.27.16.05,

LR A L WA ISR RE IR T,
FrBUHIR] , 2540 4 DU 2RO/ O PW > WP
>PP>WW, 5HE IR 77518 DL TIM R, 58
TRRE, FEHNRFREMEHERE, PxW,
PW WP 17 3 (0 3 F 2 7 5 2 (14. 71 +
1.08).(12.30 +1.37),(17.45 +0.75) ,WP >
PW, S DU TR) 22 BUAH ] o

R6 FHRHPSIRAHNHIENTK (FE) EREEFRMAR
Tab.6 Mean shell length( weight) , growth rates and heterosis of juveniles
for experimental groups during the grow out period outdoor

L %0 B age of juveniles (d) EREE (pm/d)
experiment groups 90 120 150 growth rate
7.26% £1.02 13.96% +1.69 18.14 a +2.32
PP .33% +30.
(0.055 3 £0.004 7) (0.415 4 +0.0593 4) (0.905 2 £0.038 0) 181.33% £30.26
8.45" +1.48 16.19® +2.26 21.10° £2.65
PW .84 £42.
(0.084 0 £0.009 3) (0.621 8 +0.068 9) (1.354 2 £0.090 9) 210.84" +42.65
7.83a £1.27 14.34% +2.07 19.18% £2.53
WP L1772 +28.
(0.075 0 £0.005 6) (0.510 5 +0.066 5) (1.110 4 £0.086 8) 189. 17% £28.57
6.78% £1.36 12.68% £1.54 16.56® +1.87
WW .00% +25.
(0.056 2 £0.002 9) (0.380 3 £0.012 8) (0.804 4 £0.093 3) 163.00% £25.68
H(%) 15.95(42.60) 14. 60(42. 30) 16.03(44.16) 17.17
Hpy (%) 16.40(51.60) 15.97(49.68) 16. 30(49.60) 16.27
Hyp (%) 15.49(33.46) 13.09(34.32) 15.82(38.04) 16.05
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2.4 FFE5FROTERHA
FAPFE A, 7R BIGF W/L 2518

0.53.0. 43, BB & 800 54 ~ 56,96 ~ 102 (3=

8), WW.PP A W/L 4251 0.49.0. 38, It,

FRARHY HLAE/N PW WP R W/L {24 0. 43,
T WW A PP TR, HRRHSHA TR
O I AR e AR R SR AR T 255 B P 3918, B
B ARBONEE R, B R BRA IR R

RT FRPEXEHAOFRENRMRE
Tab.7 Survival rates, and heterosis of youth for experimental groups during the grown out period outdoor

S £h D1 B #% age of youth (d)
experiment groups 90 120 150
PP 80.35% +5.98 78.85% +6.21 76.18% +6.03
PW 89.37° +4.58 88.17° +4.87 86.730 £4.37
WP 82.28% +4. 64 81.25% £4.72 80.36% +4.85
WW 70.28% +5.42 69.46% +5.35 67.92% +5.83
H(%) 13.95 14.23 15.96
Hpy (%) 11.23 11.82 13.85
Hyp(%) 17.07 16.97 18.32
#*8 EFETFRHRERNA
Tab.8 The shell shapes of parents and offspring
eS| FK (mm) 5 R (mm) 59 ( mm) RR/FER TRETD %
items shell length shell height shell width W/L radiocostae
P 42.48 28. 04 18.18 0.43 102
P P3 42.26 28. 52 18.10 0.43 9
parents wQ 34.56 26. 64 18.18 0.53 56
w8 34.16 25. 42 18.10 0.53 54
PP 18.14 +2.32 11.88+1.75 6.96 +1.09 0.38 99
TR PW 21.10 £2.65 14.56 +2.04 9.10+1.27 0.43 78
offsprings WP 19.18 +2.53 13.40 +1.52 8.26 £1.21 0.43 76
WW 16.56 +1.87 12.32 +1.66 8.16+1.15 0.49 55

3 g
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PEIITER K, S 2R R B 5 B LB R B R
PW WP 7£ 15.20.30.,40 HMAEKNEZE K
0.64.1.56.3.88.1.19, FMMAE, &= KFAEEH
MR BBRRERE. PW.WP 7E 90,120,
150 B B9 K3l (16.22 £0.23) . (14. 80 +
1.50),
3.3 #F5FRUTETL
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BRI RANRE, XU TRENRE
AR, HARL I R I TR AR, PW,
WP FREZERS KN LEN T WW 5 PP F
RZI), HEA 2 M FREF AL BERS L
WA [e] B A, F B R IR 52 36 B I e R s
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The diallel cross of Manila clam Ruditapes philippinarum
of two shell shapes of Dalian population

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

Abstract:In order to investigate heterosis of two lines of Manila clam ( Ruditapes philippinarum) with
different shell shapes ,the diallel cross of wide-shell (W) and plate-shell( P) was conducted in June ,2007.
The experiments consisted of two hybrid groups [PW(P Q@ xW &), WP(W ? xP &) Jand two self-
fertilized groups [WW (W Q@ xW &), PP(PQ xP & )]. The results show that the shell width/shell
length( W/L) and numbers of radiocostae of hybrid offspring are between those of offspring of two self-
fertilized groups. At planktonic stage, instead of the larval growth heterosis, the larval survival heterosis
and maternal effect of larval size are observed, the survival heterosis of offspring of PW and WP are (3.43 =+
0.54) and (4.21 £0.55) ,respectively. At nursing stage indoor, both growth and survival heterosis are
found, and the maternal effects decrease ,the growth heterosis of offspring of PW and WP are (10.76 =
2.25) and (8.28 +1.88) , the survival heterosis are (5.52 +0.62) and (11.10 £2.41). At grown out
stage outdoor, the growth and survival heterosis of offspring is significant, the maternal effects disappeared.
The growth heterosis of offspring of PW and WP are (16.22 +0.23) and (14.80 +1.50), and the weight
heterosis are (50.29 +1.13) and (35.27 +2.43), respectively; the survival heterosis are (12.30 £1.37)
and (17.45 £0.75). The above results indicate crossing of Manila clam with different shell shapes has
heterosis which increase with development. The study will lay theoretic basis for utilization of heterosis of
Manila clam with different shell shapes.
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