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Abstract; The overall aim of distant hybridization is to obtain hybrids between varieties, species, or genera via the transfer
the genome of one species to another, which results in changes in phenotypes and genotypes of the progenies. Hybridization
is essentially the fusion of genotypically different sex cells and the development of a new organism that combines the
hereditary character of both parents. Heterosis is often characteristic of the first generation of hybrids, as displayed by an
increased capacity for adaptation and improved viability. Hybridization between different species, categories or advanced
genetic relationships between species can yield various characteristics ( species, category), penetrate species or category

boundaries, expand genetic variation, and create new mutation types or even new species. Hybridization is also a source of
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hereditary variation, which is one of the main factors in evolution. Distant hybridization mimics the evolution of a species,
so it is an important experimental tool in the study of evolution. Samples of Crassostrea gigas and C. ariakensis were
purchased in Dalian and Shenzhen in August 2010. They were identified as being of pure stock by molecular genetic
analysis. The samples of C. gigas and C. ariakensis were spawned in the laboratory and crosses obtained in the same year.
The effect of salinity on two hybrid progenies ( GA and AG) and two inbred groups (GG and AA) was investigated during
August 2011 using an experimental design incorporating seven salinities ( 10, 15, 20, 25, 30, 35 and 40 ppt). The
experiments were carried out in 60-L. white barrel-shaped tanks and performed in three replicates. To achieve the required
salinity levels, the salinity was controlled and monitored every hour. In order to maintain adequate dissolved oxygen levels,
the barrels were aerated slowly and any dead juvenile mollusks were removed immediately to prevent deterioration of water
quality. The results showed that the optimum salinities for survival and optimal growth for the various experimental crosses
were as follows: 15—35 and 10—25 ppt, respectively, for GG; 10—25 and 20—25, respectively, for AA; 15—30 and
15—30 respectively, for GA; 20—30 and 20—25, respectively, for AG. The GG inbred group was sensitive to low
salinity, as were the AA inbred progeny. Heterosis was positive for the AG hybrid progeny at the higher salinity, but
negative for both the GA and AG hybrids for growth as measured by shell height. The heterosis of H,, was 13.32 at a
salinity of 30 ppt, while the single parent heterosis of H, and H,; was 1.89 and 27.88, respectively. The single parent
heterosis of H, increased to 400 at a salinity of 40 ppt. The adaptability of juvenile hybrid was shared between parents but
showed a certain degree of paternal inheritance. This study examined the effects of various salinities on the growth and
survival of Crassostrea gigas, C. ariakensis and juvenile hybrids. Through hybridization, trait-specific germplasm can be
identified and traits can be improved, but not necessarily growth performance. This study has the potential to be the basis for
increased aquaculture production of oysters, and to advance our knowledge of interspecies cross breeding, reproductive

isolating mechanisms and heterosis utilization.
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Table 1 Daily growth of shell height of juveniles at different salinity

SCIGH HRKHE Growth rate/ ((um/d)

Group S10 S15 S20 S25 S30 S35 540
GG 121.07+30.49 184.57+50.97 207.92+57.10 239.31+67.99 229.45+67.92 232.01+£61.47 182.59+47.54
AA 188.83+35.35 216.28+69.24 247.52+71.29 260.27+61.24 203.81+34.84 162.91+52.03 138.23+32.51
GA 153.39+32.81 182.11+50.92 188.93+51.24 196.87+84.23 181.08+33.37 110.75+22.71 111.09+33.07
AG 118.03+18.09 171.92+35.03 204.04+42.09 203.13+44.46 181.01+37.00 141.61+56.10 123.08+29.25

GG K45 H 284 inbred group of GG 3 AA . T VT4TW H 284 inbred group of AA;GA . 2438 F C. gigas @ X C. ariakensis & hybrid progeny of C.
gigas @ x C. ariakensis & ; AG . 2238 T C. ariakensis @ % C.gigas & hybrid progeny of C. ariakensis @ x C.gigas & ;3¢ S 4 Salinity M43 5

BGG BAA BGA WMAG

3 itig 10000 -
9000 b 2
DA AIR ST AR ¢ L
TARRMAAE WK AR LR THATE 3 oo
AHRBERGERIPE, AR S MK MB IR RE 5 00 )
D, K RIERSERL TAT S AT o !
e RO E AT 2000 E E
A AR A A 10—40 RS HESE 4 10 1 ¥
ST ARAFIOIERIFE  JF 0 CALTHE D RS 474 s s
FEE RN 15—35 33X 5 X055 BORIFSEIA A 25.21—
34.25 ST AR H HEAT TR [, 7T 6 5 BB 52 50 b B3 SRR AEE

Fig.3  The shell height of different juveniles at the end of

AT 5, T P 258 398 A 2 R VS W T 4 2, T I 0 operiment
HERAEWEHE DL, 2008 4F Wang Fll Guo ¥ FREIL i Fl— Figes sk Eoe BRI , 3R 505041 22 B R 2.3 (P>0.
KW RIETEH WG C. talienwhanensis XFEHW C. plicatula 05)
SNAAATIE T WA Ry S VT A ) AR AR
TG E R 5—25 , e dd Eh VS 10—20 , WHIRERA R A HTPE | EX v ER AT 52 1k 55, 3 BAE AR 1
JEIRAKIREE S BFFE R & BT VT AT WG 7E 10—30 BV BBl N #RABAR 4 i A 77, BRead AR A7 3R B R 10—25 , BR i
SRR I X ) B R IR T 10 B3 BEYE Fﬁul_ﬁizjﬂibr“éﬁﬁlﬁl e 1 Eh BE A AN [ AT G B 1)
VLA AT 56, A8 B3 VAT R DL e b 5 R BRI IR 0 2, iX 8 20 U6 B, 30 V405 5 k9
AJa , X HER B A3 A BT AR Ak, P DAAR G- bl AL 7 ) e R BR T

GA 2SI AT AR s A A o) 8 B2 13 P, HUE 20—30 #h B2V N B AT AR U iy 3k i Pk | ok 3%
U AEER BEAE N L R RS, AG 2L ARG A4k 7K T 30 VT4 M5 0 AR ER Vo 1B %) 3 1, JF SR Ar iy T
FE fe RO PR N I R FRIN T AR R RS R B 2R

AHFFEEE T s, KA WiHE DL A el A2 K AR BE oy 25—35, SX0i o, 38 b i By g BAH L, T
KA TEEWAEER BE 22—36 S50 N IRIE A B s BE AL, I A4 PR AR FE 29.1—34.25 [ A KB, 28.24 HAEK
SR 380 b ) A R R BTG AR A AN [R) R A R AR S e VA5 1) i A R R By 20—25, H. 10—
20 ERBEJE FIA A AR K BE T e KT 35—40 Sh BN AE K, 5 30 AR AR &, X 5 R
SRR A ARTEL AT R 16 SREELLA ) A K fe b, 25 EhBEHIR 2, 30 £h A8, 3 HL IR R vl B &
VP VTARWE N 1 AT B FRAEEREE . A s HEIAR R H K F05 T, Bk GA f 10 LR H K KF AG 1 GG,
IERE/INT AA S HAR AR BE A I 2 3 ¥ G AR/ N T H B, 3R 1 R GA M5t H S K i
mxﬁ? GG KRS, ﬁ'ﬁ AG 17e TR H B B AR T AA 10 = 3 A X Ul 2 4458 J5 |, #0T J R i AR

SR AT BRI S ) SR 2 11 AC A B 3 I AR B IE AR DG | SR — 2 AR B 1 ACAR R

http ; //www.ecologica.cn



1586 JAE = 35 %

MHAEK BB AW AT ARG B A2 B e H 38 E AR B N 0 35 R T A 25 41 (J 52 4 GA Tl AG
BRTE 10 #0135 PIAEh 22 57 B AN FE L E S EA R A RE ) o X GUVTAE C.arickensis< & 445 C.
sikamea' ™ | KW C. gigasx T HEHLWG C. honghngensis 25" MR B —Fh 22 Fh HH I LR . 5 2010 EHIBFSE
LRI RS AN, 2010 AER I GA HA 2R3, 455 L AR TR AT RE S5 2010 15 2011 45 (1 37 58 FR T BULE A
0% ,2011 AEFRFH K 1 AR SR b iR 3% T AR 2 WA S BORAE K R M3 a0 DL AY AR R R P A T —
SERISEE . 2012 4F 8 A TEAEE X SLgn b AT ae T, R B 1 I AG 1958 i AU KA W5 AT VAL WG ) — 2
KN FRIEN] T AG (1 BA B A 24P 45 45

B ARSCHIRGE T R BERHC A S VT ARG K IR DAY AR AR MR B 52, A, Z i xof 6 i i
WEVEA T RCEZ 8] i H R B — PR B 1 A R s L e .l A58l DLei R A B MR (B — @ RIAEE
b 3R FRGE A 7 AR R e S BT A ] A= 58 B g B A ATL ) S L e A O T R T B T IR S
HEAil

2% 3L HR ( References)

[1] R BEaEfheg dunt. bl s mit, 1999; 292-293.

[ 2] Bouchon-Brandely M. On the sexuality of the common oyster ( Ostrea edulis) and that of the Portuguese oyster (0. angulata) . Artificial fecundation
of the Portuguese oyster. Annals and Magazine of Natural History, 1882, 10(5) : 328-330.

[ 3] Davis H C. On interspecific hybridization in Ostrea. Science, 1950, 111(2889) : 522-522.

[ 4] eI, 23, 8w, KALWG( Crassostrea gigas) 5 REAHWG (C. sikamea ) 2258 14 52K 40 Ml 2 W58 B F — AR W AR K LB, 1B S0,
2010, 41(6) : 914-922.

[ 5] MY, TS, ARG, PNEAR, TKkE, BRem. ROF-PE WG 5 30 A 4G 3 25 i ) 2 52 SO B BEA I S TR I 2R A o 3. K2
%, 2012, 36(2) . 210-215.

[ 6] BRERER, EMME, FIER, BEE&EE, RO, PG, XIWek, TR, Al BRI AH A a7 4t B e DL R BIMER. A5 2544R, 2012, 32
(4): 1105-1114.

[7] WangH Y, Guo X M, Zhang G F, Zhang F S. Classification of Jinjiang oysters Crassostrea rivularis ( Gould, 1861) from China, based on
morphology and phylogenetic analysis. Aquaculture, 2004, 242(1/4) : 137-155.

[ 8] JAlyeqs, mysol, Sfh. KP4 5 s etys R4 N RS MPIL OF9E. K724, 1982, 6(3) : 235-241.

[ 9] AllenS K Jr, Gaffney P M. Genetic confirmation of hybridization between Crassostrea gigas ( Thunberg) and Crassostrea rivularis ( Gould ).
Aquaculture, 1993, 113(4) . 291-300.

[10] SKERFR, FMiSE, FER, ST, BEK, B0, THE, 20, 200, 25 0. JCFPEH 55 m I AR W5 i R R 48 52, A7 2241,
2012, 36(8): 1215-1224.

[11] Zheng H P, Zhang G F, Guo X M, Liu X. Heterosis between two stocks of the bay scallop, Argopecten irradians irradians Lamarck (1981).
Journal of Shellfish Research, 2006, 25(3) : 807-182.

[12] Zheng H P, Xu F, Zhang G F. Crosses between two subspecies of bay scallop Argopecten irradians and heterosis for yield traits at harvest.
Aquaculture Research, 2011, 42(4) . 602-612.

[13] HRE, XER, BIER. ERKERE EEEXS SCIAHE D A K RAFE 2. A4, 2009, 20(10) ; 2545-2550.

[14] SRR, XURERI, ki, B, B . R BEAER BEXT S SR 9 DUAEE 5 AR IR I RE . A 252741 2010, 30(13) : 3406-3413.

[15] XURERI, XS, THE, K. S05EHE R DUHED RS BT, BT R =24, 2006, 26(6) : 12-16.

(16] XU, 5, TR BT R Wi IR A 7 Mg BUE ICRYRZIE. K77 2541, 1992, 16(1) : 32-39.

[17] Wang HY, Zhang G F, Liu X, Guo X M. Classification of common oysters from North China. Journal of Shellfish Research, 2008, 27(3) .

495-503.

(18] MLEM. MoK T DURFRIEBA. Jbat. hER L H A, 2003; 557-578.

[19] WewlE, BAEE, KERE, W5, gk, muk. $hEEXF LA WG4 dUE K RAFIE 2 . 1R, 2007, 31(9) : 73-77.

[20] XuF, Zhang G F, Liu X, Zhang S D, Shi B, Guo X M. Laboratory hybridization between Crassostrea ariakensis and C. sikamea. Journal of
Shellfish Research, 2009, 28(3) . 453-458.

[21] Zhang Y H, Wang Z P, Yan X W, Yu R H, Kong J, LiuJ, Li X Y, Li Y L, Guo X M. Laboratory hybridization between two oyster: Crassostrea
gigas and Crassostrea hongkongensis. Journal of Shellfish Research, 2012, 31(3) : 619-625.

http ; //www.ecologica.cn



