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1.1 ##

RN EDREFILTA RER XN FHEKR
UL, B IR L AR A X, P52 K 6. 04 om, FH5E
5 3. 37 cm; BRI DURES B #17LA AL T HFE X R
Wi X EFAEM, FHREK 10.50 cm, FH R &
5. 03 cm, & DU ILfH A SR DL 20 ke, E5EH N 30 ke,
1.2 FH&E

ENBRAEF REBENE.HRERBLZM
A EY . AL B®RE, HRE 15g- L'
KMnO, W25 15~20 min, R E N BAFTH
@ mX3.6mx1.4m)ATRILFEE. ENE
FBE RN 3.0~4.5kgem ™2, K 30~40 cm,
AIEE B KR 15~16 °C, #H F 27~28, 6 K
1000 Ix Z4H, E& AR, HIK 1 R, K&
100% ., B IR (Platymonas sp. ) A E, A #
MR 2 YK, BB SR (7T~8) X10* indemL ™',

RERAAZFT  EHEREAEL R4 4 A
REHAEG, FIMHE3IER. HRAGBITW
T:ORBIN$ XBERKRN S GExx4D); QF%K
WEXEBING (K34 ;QORZIRINAXZH ;D
ERNBXZH, EENMARRENE, € ik
BEE.AQIESHAEEE -,

ATHEE R 5 BA P BRI 56
NAMBERBRIEIEE BGRE, 73BT THE
AL BH T %% 8~15 h MK ME 1.5 h, REHK
FEDUBA R o B SR B W AT L L& oK HE R,
Pk BT 7 A | 5% R DL S DL AT ME R TR 5 R DL
EWN., ARFEKEFETESRF 1h, FE 20 mg- L™
B KMnO, M E B KB BE)E  o BIHA 4 A3 ik
BEAT R BK B HE B . 2K R H B2 AE O B9
ik 36 indemL™", BN 4G IR 35 10. 8 {2 KLAT,
BUBEDL, PO ub L 7 S, A 100 B 8 HM
B ERMEANEY, S 0N U EREE
D 24 m Bt , R A WU HEK 95 %, A 350 H i
ERFEBELS R, TR I RERELRE S
B (D RSO BIRAL 2, B RGBS R I &
REERZF ARBA LRATEHBFHTES,
FURIHEEHENA0£0.5) indemL™?,

1.3 ZHFHRIES

BEEMS K IR 15.8 ~20.3 C, & fF
27.1~28.2,pH 8.0~8. 2, 5 4H 5 mg- L' 4
L, ZEE 0.2 mg L' I'F, )6 B 500~1000 1x, %
HASR.

#H K BRE - AR g b K HEK ik
K1, BEKEMNE TP 300 B mME
BRI 100% . &4 A 1K,

MR B R e P % HF & % (Isochrysis
sp. ) /M ik # (Nitzshia closterium) , f3 &% BR 3
(Nannochloropsis oculata) . Jid B A1E 4 I D1 4 B
BIVERL, HMRE R, B oK ERE—R,. 5%
BIEEE KA ERYFERBR R, HRHR
EERLE1L,

AYEE  JRFHEHNEAEHR.,

F1 BRFHEHRIELRRE

Tab.1 The quantities of live foods feeding the larva of Mytilus X104 ind-mL -1
REHWB S R N TR
developmental stages Isochrysis sp. Nannochloropsis oculata Nitzshia closterium Platymonas sp.

D 2055 1y 2255 DUy A 541 0.5~1.5 1.0~2.0 0.5~1.0

D larvae to early umbo larvae

FEDAIH 2 55 4] B 1.0~2.0 1L0~15 1.0~2.0 0.1~0.2

early to medium umbo larvae

55T o1 0 22 55 DU 344 B 2.0~3.0 2.0~3.0 2.0~3.0 0.2~0.3

medium to late umbo larvae

1.4 HENEFH
WHR E 4R EKIEF 0.260~0. 280 mm, K
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HERARAZHEMAT FFEBRAEELA,



WBIEAES RN HEE, oM 8w HBRBEE,
MINGEFEARYGEEE . HREEMNRKER
EHm, YHERNAKBRK 0.6~1 mm kY,
B BA SRR E XN RIENE R
B X AATHE D RS F
1.5 NzxE®E

LR X AHE DI K 3] 10 mm £ 47 B (2006
FEOH1 R . IrFMEH . BTFHEN., /410 H
MRZERR B HENEEK 2.5m, B 5.0cm
WFEA L, BT RN ., FH 4~5d /.

FHMAMRZHER A, MEHEBEX TR FR.
2 #R

2.1 BMREFER

200644 H 13 H LB ENEN, &
FFE 4 AN AT AN T, R IERAE Fy ARG
DA T DL RS2 G UL A B2 G IR 44 (40. 8 £ 0. 4) X
10° ind, 3G R E = D B4h et 4 BIBA 4
HIR2AEHTHITET , EPREEEER,
FAESE B BEERLE 2,

2 BRGAMERAEHBRHERH

Tab.2 The survival numbers of different stages of larva and juvenile of Mytilus X 10° ind
B4 ZHEm DRIZ AL e R R 5w Fft 2 #E L A DL
HLA~ HEIRB~ #H17H* #21H> #37H8"
group zygote D larvae umbo larvae eyespot larvae juvenile juvenile
EiHMn
L 10. 8 9.79 0. 086 8.10%0.067 5.59% 0. 059 4.56%0.073 3.76+0.073
M. galloprovincilis
=Ren
eI 10. 8 9.3210.047 7.02 0. 058 5.45%0.035 3.02+0.083 0.13 0. 009
M. coruscus
IE&,,FI R 10. 8 9.300.078 7.48+0. 044 5.61%0.061 4.58+ 0. 088 3.84+0.074
positive cross Fy
R Fr A 10. 8 9.070.072 7.03%0.027 5.35%0.027 2.78+0.038 0.018 0. 005

negative cross F;

E: » BrBERETEKRTRE

Notes; * denotes the cumulative time after fetation

5 H 22 HE KRB AMBERENBAE X 3
fTHRREE, FEH AR . B3 F, AH I3
Fk 1. 13 mm,FH5%H 0. 78 mm, K32 F, R#
NEHFK 0. 751 mm, FHFRH 0. 485 mm, BFR
BN AN FYEK 0.604 mm, FHEH
0.517 mm, MBI HE D EHFK 1. 10 mm., FHy

75 0.75 mm,
2.2 MRy HEBER

MEIFUFER, EXF 4IRMBIERAR
BTFRZF, RAMERBRI L ELGREFHHSE
BN BRIERME Y, HEES RN RE AR TE
T W g,

x3 EBRNNERTHKRBRELLTF YHBETHELE

Tab.3 Comparison of the survival ratio of larva among M. coruscus, M. galloprovincialis and their hybrid F, %

B4 ZAE N #1H #$5H #9H #13H H17H $27H $37H
BIER BIER BRIE R BRIE R BRE R BRE R BRIE R
group zygote first day fifth day ninth day 13th day 17th day 27th day 37th day
EHR I R
L. 100 90.7x8.6 85.0+x3.6 75.0%£6.2 67.0x6.6 51.8%+5.5 42,23+£6.8 34.81%6.8
M. galloprovincilis
=Ren
JE5E R )L 100 86.3+9.4 78.0+4.8 65.0%5.4 58.0x4.3 50.5*+3.2* 27.94%7.7 1.23%8.6
M. coruscus
F
IE& 1A 100 86.1x7.3 79.0%+5.8 69.3f4.1 65.8*x6.2 51.9+5.7** 42.40+8.2 35.57%+6.9
positive cross Fy
L 100 84.0x6.7 77.3%22.9 65.1%2.5 57.9*x5,3 49.5+2,5* 25,73+x3.5 0.17%£5.0

negative cross F;

He x RABRBAHR, « 5 15 B HBRRK

Notes; * denotes the individual having eyespot, * * denotes having eyespot on the fifteenth day



2.3 £KiER

s RPN ERERL GBI SEMER
T OKIB 18~21 °C) IR 35 B B9 2 TR 0 &
EEI g R xR, ER F, RGBT KM
RRESRENBENET A RS ERIMEY KT
BB, BFRRE F AR A E KR
W IER TR Fy ARME B RG I, BRI —
EMAERRBGER D, 74 EXF RBAHR
RIETH HE B 38 By ARFI A B A R DL B 2 d, U B
HREBEEHETBEMR,

AN AKEAL 200645 H 22 B RE
AN BARBRREXATHNFHEIEE,. 2

2006 429 H 1 HHE W Bk, £ R0 4 i HE DL g X p
I RIE %, B Fi A4 36.8% (HE MK
12.9 mm, P58 7.2 mm); R Fy 488 31% (R
WEE5EK 7. 4 mm, E5E R 4.3 mm) ;BRI
32% (HEN P37 K 7.5 mm, PR E 4.5 mm);
TG DR 359 GRE DL 358K 12. 5 mm, FHFHH 7.5
mm), 2006 4F 9 A 17 SHHE I F T REE X, 5
2007 £ 7 H 17 H ket , AR5 4 0 D g X SR A 1Y
BIEHRE %ML, EXF REE.EENE TR
T F . EXF RHAEKBEESEIEHEY, W
B3 F RAKEESBERRIAEY, 54N
MAEREFERTHHHAGED.,

x4 ERMANERHERABRERLTF HRERERILE

Tab. 4 Comparison of growth of the larvae of M. coruscus, M. galloprovincialis and their hybrid F, mm

BN M. galloprovincilis

BFEEN M. coruscus  TE3E Fi X positive cross F1 38 F1 f{ negative cross F;

DRIHE LR
K XTR
D larvae
EMYPES B
RKXTR
early umbo larvae
EWHHEIR
K XTR
medium umbo
larvae

IUGHSE 11 B
K XTR
late umbo larvae
BRghHE 158
K XTR
eyespot larvae

MEMRNE 17 B

0.107 X 0. 075

0.143X0.108

0.195X0. 165

0.214X0.185

0.265X0. 235

0.117 X 0. 084

0.152X0.114

0.180 X 0. 151

0.194X0.175

0.259X0.234

0.019X0.074 0.110X0.078
0.137X0. 107 0.135X0. 106
0.201X0. 169 0.180 X 0. 159
0.217X0.192 0.201X0.181
0.280X0. 265* 0.260X0.235

SEXRTR 0. 280 X0, 255* 0.275X%X0. 254* 0.311X0. 294 0.278X0, 254~
juvenile
MERNE 27 H
FEXRZE 0. 618 X 0. 479 0. 445 X0, 366 0. 620 X 0. 482 0. 454 X 0. 361
juvenile
MERNE37TH
FEXRZE 1.10X0.75 0.694 X 0,517 1.13X0.78 0.751 X0.485
juvenile
W« REBAHA
Notes; * means individual of finding eyespot
x5 BMRABRFEERKER
Tab.5 The status of growth of adult of Myftilus
) €SN WKL
ﬁﬂrﬁo,_uﬁp;'ﬂj FR(mm) XFBRmMm) 5K (mm) X FH(mm) Hriﬁfe(ﬁ:) Sﬁi?vf(ﬁ )te
g size of cultivating size of harvesting g g g
n
R L. 12,.5X7.5 61.5X 35,0 0.163%0. 031 93.3%7.4
M. galloprovincilis
3
ﬁjz‘omrﬁu{s‘\cus 7.5X4.5 39.6X22.7 0.107%0. 022 92.8+4.6
IE&..FI R 12,9X7.2 61.7X34.5 0.163 0. 056 94,7+6.5
positive cross Fy
R3¢ F1 A 7.4%X4.3 38.8X22.4 0.105%0. 048 90.1£10.5

negative cross Fy
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VT JLAR , 7 9 V48 g0y EL & 52 i DU JRE 7= b F
EMIE X RIRA RGN AT, X
U WEFHEHE Y HE D, [ E B R R
ST=071 SR < o8 1 A S N e B3 N Y
TR EEX,. ZEBLARET, I (Mytilus
edulis) IR DL Mo 48 TG D (Mytilus trossulus)
EMNZHBHFERZTRE. ARAK,ET R
DUSRALIE & o A AE 3R DL O B E K AR 3
T BORIE S PR KSR E RN E
R, RGBT, BB TE B, T DR B E] 2 38
BT .

MRS HAWERMRELEKRE, EXF
RSBENSERBIN>ERE FiR, BIEH,
EENFHAHZLMHEAINERT . EX FRER
S AL M T 58 i DR JEE 52 i DL b, 4y el A0 HE DL R
AKEESHEREXEYTTRETERI,
EER TR F MBS IRI, Hod, ARE DB
AKEERE . FABFERIT X, EXFA4
MRRAERKEERBERKEN 162%, 2R 3L Fi R
M 161%, R A KEERERIKBIN 151%, 2R
ZF AR 161% ., SEBNAHY, RAE —EM
AR, MARNEREERE, EX F. R
MEMGIEX IR 1 FEH TR R MR, K
FRMERGNEXFHE 2FEF BRI H G
.

KB LRBERBIAEMATERBER—HE
BARBIREM@R, TR R, ENHEN
BHBEM N 1X10° ind &4, MEEHHE—
EARE., ZRHRERBENEFTERN 17d 3
STAREHXRTHRMI, XEEAEHRESHESE
Bt E DL 3B (41 7K 0. 28~0. 30 mm 5#E D52
1+ 0. 45~0. 505 mm) FFEP ML TR . 3 AR
TRIURERENYER, BFE NN EH TRERH
MABZIES AR, ERI5ERRI
BARANGNE . BRI EESIESER
R LEE-ENZER EARNREEHT . ER
Vi DUt K B A XU B S R R E R,
ARG RAENR RSN E RS RAAME ;T
EWMIGEM X IRAH MR BR, AES R
AUEILFHRANSEME LHE, K wi
B, a2 ATHENTELEET, EMITMLIE R

DURRARIER Fy AEBCE N E N IR &G,
0 & 572 J43 DL AR5 G DL S R A B S 38 By AR %
= IR AR 00 35 R BE D 8255, DA X R 5 e DL AH
MTEBNEREZEERBL, EUERKIA
BeAR AL Fy AH 05 F S SRR A KB
BREEER., Hit, ZERE AL RES
S5 BRI B B, FN IR AR AN BE W R R
N MAESIESEME S FE—MAFRYA
AP X— R MARFTEHLE PR,

DY L5 D DU % FE R R0 400 A1 3, TR
FeMA VL IRAE R, EERE S E B AR LR
BIoK. AREZE BRI IR BOW AT 5 &
Prig, BRI > 232 I DU > S G DL . Bk, i
RENFEVENTE  EIEATFENITE,
FRAEAR B B AR 32 Wi DU B, Xob 0 i £ 9 iy DL SR
Pl RA R R AR .
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A primary study on hybridization of Mytilus galloprovincialis ,
Mytilus coruscus , heterosis of F; generation

CHANG Kang-mei, LIU Hui-hui, LI Jia-le, SHEN Yu-bang
(1. Marine Science Graduate School , Zhejiang Ocean University, Zhoushan 316004, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean
University , Ministry of Education, Shanghai 200090, China)

Abstract: Studies on hybridization between Mytilus galloprovincialis and Mytilus coruscus and pilot-
scale breeding were carried out from 2005 to 2007. F, were obtained with technologies of intensive
culture of parental mussel, identification of male and female, amelioration of waterbodies exchange of
breeding, feeding compound tiny algae, etc. The results showed that the average shell length and the
average shell height of positive cross F, juvenile which were cultivated in the sea was 1.13 mm and
0. 78 mm,respectively, those of negative cross F, juvenile being 0. 751 mm and 0. 485 mm, those of M.
coruscus juvenile being 0.694 mm and 0. 517 mm, those of M. galloprovincialis juvenile being 1. 10
mm and 0. 75 mm. The surviving ratio of positive cross F, was higher than that of negative cross F,
and M. coruscus in larvae stage. The surviving ratio of positive cross F, was equal to that of M.
galloprovincialis in the prophase of the larvae stage. In the anaphase of the larvae stage the surviving
ratio of positive cross F, was higher than that of M. galloprovincialis. In the prophase of the larvae
stage the growth of positive cross F; was equal to that of M. galloprovincialis, being slower than that
of M. coruscus, being quicker than negative cross F,. In the anaphase of larvae stage the growth of
positive cross F; was most speedy. The surviving ratio of adult mussel was over ninety percent and the
surviving ratio of positive cross F;, was highest in the four experimental groups. The growth
characters are positive cross Fi1 >M. galloprovincialis >>M. coruscus >> negative cross F,. 377 million
juvenile mussels of positive cross F, were obtained. Advantages of positive cross F; exist in shell
length, shell height, and survival ratio, compared with M. galloprovincialis and M. coruscus. But
the hatching rate is lower. No obvious advantages were found in negative cross F;.

Key words: Myrilus galloprovincialiss Mytilus coruscus; hybridization; heterosis



