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Tab.1 Larval shell length (um) (a), growth heterosis (%) (b), and inbreeding depression rate (%) (c) for each experimental groups
(d)
3 6 9
a Fa, 131.50+7.99° 160.97+11.47° 182.23+13.17° —
Fas 135.77+8.25% 167.60£11.79* 188.70+10.22° —
F3, 139.57+£9.61°% 178.37+12.10° 192.13+11.43* —
Fis 139.27+9.12° 178.80+11.31° 192.83+12.19° —
Cn 135.40+9.09" 164.83+10.11% 185.50+12.64% —
Cy 136.17£10.23"™ 172.03£11.92% 187.13+12.61% —
b Has 3.24 4.12 3.55 3.64
Hs, 0.22 -0.24 -0.36 -0.13
H 1.69 1.82 1.54 1.68
c Sx» 2.88 2.34 1.76 2.33
Si3 -2.28 -3.94 -3.05 -3.09

5

(P<0.05),
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Tab.2 Larval survival rate (%) (a), survival heterosis (%) (b), and inbreeding depression rate (%) (c) for each experimental groups

(d)
3 6 9
a Fa, 83.85+1.88% 79.40+2.95™ 75.15+1.78% —
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Tab.3 Analyses of variance showing hybrid effects [HE: egg
; original (EO) and mating strategy (MS) ] and inbreeding effects
[IE: Inbreeding generation (IG) and mating strategy (MS')] for
’ larval growth and survival
5
df
’ MS. P M.S. P
(3 3 HE EO 1 0009 0001 0004 0.183
2.2 MS 1 0001 0217 0003 0241
, 30 , Foo , EOXMS 1 0001 0.163 0001 0.449
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Tab.4  Spat shell length (um) (a), growth heterosis (%) (b), and inbreeding depression rate (%) (c) for each experimental groups
(d)
30 60 90
a Fa, 686.67+121.28" 1184.17+175.98° 4508.35+511.30° —
Fas 743.33+142.32% 1370.00+186.09" 5012.76+641.37" —
Fi 737.33+133.79"™ 1425.83+216.31" 5205.52+723.65" —
F 760.83+105.59° 1579.17+258.48" 5342.41+720.92° —
Cy 730.67+104.87% 1310.83+£144.84° 4851.67+436.72° —
Css 727.50+139.64™ 1398.17+187.86" 5010.67+540.36™ —
b Hy; 8.25 15.69 11.19 11.71
Hi, -3.09 -9.71 -2.56 -5.12
H 2.29 1.18 3.73 2.40
¢ S 6.02 9.66 7.08 7.59
S —4.58 -12.95 —6.62 -8.05
#z5 MHHIMEER®%) (). FEREE )OI RERTIRE(%)(c)
Tab.5 Spat survival rate (%) (a), survival heterosis (%) (b), and inbreeding depression rate (%) (c) for each experimental groups
(@
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a Fa 82.88+4.78" 81.15+5.78° 75.84+6.39 —
Fas 78.47+3.34° 72.44%3.75° 70.60+4.53° —
Fi 84.04+4.22% 81.50+4.74 76.73+5.95% —
F; 86.40+2.95° 84.32+4.09° 80.55+5.26" —
Cy 81.70+2.54* 80.40+3.96* 75.27+£5.31% —
Cs; 82.79+3.03 77.83+4.89% 73.10+5.88° —
b Has -5.32 -10.73 -6.91 -7.65
Hi, -2.73 -3.34 -4.74 -3.61
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THE EFFECT OF HYBRIDIZATION OR INBREEDING BETWEEN TWO
GENERATIONS FOR OCEAN ORANGE STRAIN OF MANILA CLAM RUDITAPES
PHILIPPINARUM

YAN Xi-Wu', ZHANG Yue-Huan', SUN Huan-Qiang', HUO Zhong-Ming',
LI Shao-Wen', YANG Feng', ZHANG Guo-Fan’

(1. Institute of Life Science and Technology, Dalian Ocean University, Dalian, 116023;
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract In order to improve the phenotypic characteristics of Ocean Orange strain of Manila clam Ruditapes philip-
pinarum, the effect of hybridization and inbreeding between two generations on this strain were investigated by establish-
ing inbreeding groups (Fj,, F33), hybrid groups (Fy;, F3,), and control groups (C,,, Cs;) with the parent of full-sib F; and F,
(the up-selection rate 10%), in August of 2009. The results showed that the characteristics on growth of larvae and juve-
niles were partially improved, whereas the survival rate did not show any sign of improvement through hybridization. The
slight improvement in growth through heterosis was observed on larvae (1.68) and juvenile (2.40); Single-parents heterosis
of reciprocal groups were asymmetry, the heterosis of larval and juvenile for F,; were 3.64 and 11.71, for F3;, were —0.13
and —5.02, respectively. The mid-parent survival weakness of larvae and juvenile were —1.54 and —5.59; the survival
weakness of Fy; for larvae and juveniles were —3.37 and —7.65, for F3, were —0.55 and —3.61, respectively. Influences from
maternal mainly impacted hybrid from larvae to juvenile. Survival rate of two generations and growth of F;; were im-
proved by inbreeding. The inbreeding depression rate of growth for larval and juvenile for F,, was 2.33 and 7.59, whereas
for F3; was —3.09 and —8.05, respectively. The inbreeding depression rate of survival for larval and juvenile for F,, were
—4.75 and —1.04, and for F;; were —11.09 and —7.63, respectively. The mating strategy was the major factor for inbreeding
effects during the larval period, then the generation effect became the major factor during juvenile period. The phenotypic
characteristics of this strain were effectively improved by close combination among up-selection, hybridization and in-
breeding.

Key words Ruditapes philippinarum, Ocean orange strains, Generation, Heterosis, Inbreeding depression



