5 ikE REPOATS

KN EEREENRLZ FRERMEFELR
WA, KA, WEEY, KEE

(1. HEREGE WPEMRIT SCEEEAEYE AR, ILAR HE 2660715 2. rhEREABER:, LT 100049,
3. WPEAESTEE R E Z A TR E, ILR H5 266071)

WE: AT KEWGEB N (Mytilus galloprovincialis) 5 i@ 3 T 1589 5 % W% W (M. coruscus)? 3 A,
K 2%x2 RP| Ze Rk, MET %N A RELL(M. galloprovincialisQ <M. galloprovincialis3) i X 28 (M.
galloprovincialisQ*xM. coruscus3). B XLL(M. coruscus@*xM. galloprovincialis3)5 & 706 N A L L4(M.
coruscusQxM. coruscus3)4 NIFAE AL, WS T TR, MR, FROXREFR, ARHESF, K
TIN5 BN AR A 6T AT, RIE AN R FRELAE. 2R 5, aRAERAR
AR R B RAT AR, EXAE ARAIHERLER, RXAHIHERBARERFRKTER
W5 f (P <0.05), HiFash R RAEER A%, EXATREAARKY, £ 9. 11, 13 Re4iFHY
REH T8 RN A KIHDE KT LA(P<0.05); ERALLBN A LAEEANY LN BEAEEL

REZF, ERTMYHRHEEZ TR BN A LU (P<0.05).

KBRS M (Mytilus galloprovincialis); /3706 U (Mytilus coruscus); #PR Z2X; £ K; G

FESZES: S917. 4 X ERARINAD: A
DOI: 10.11759/hykx20190505001

Tt D1 )& (Mytilus) VU202 o3 A T4 3K I Il 7K
W, wiE M AAESSLFMENFZE, i,
L1015 DL (Mytilus galloprovincialis) . WVl (M. edulis)'5
G DL (M. trossulus) T8 Z A7 R 73 28 T B
VIR PR N Mytilus complex!™ FifiZ5 [7] T./§ &2 DNA 43
FhRiCGEHAFBR KRS 6 0Ug Wt i1k
SR PGER L R W W e ek, 55 IR DL 4y
AGLERF-EZRALER L PUALHE, RVPGHE AR S P i
g5 TR UL R AR R PG AT, 506 DL = 25040
TEHL T, BRUN RS B8 4E, 5 0] A CKF FEE AL
R e AL SE I R L 2 4 BFSRAESE, [ SR ARG D
e 1 () % 52 2 35 AE AR 1Y), AnAb SN R
(%) 56 Ty DL - 3 s DL 52y, AR P T P 9 10 2 1 Tl
D156 G D1 2581, RN PO IRE 734 1 400 km A9 2816
DU-0if DU 2 sy 10 71 ity F2 8 Y B A o b L
A A e R X, SR A A e 2 A AR X 1.
WAk, FACRESRAG IS, Jufh Fy EA K AFIG 4SS
D5 T b SEA—J7 SO L, SR sl B B T
BePV s RS A R AT GO g 01O U R
Iify DU U4 D1 2k gl ) V2 RS

LR 5EFEE D (M. coruscus) A B & 4T
Pr By PIRRIG DS DL, TErp ERT A T2 IR0 5

X EHES: 1000-3096(2019)08-0064-08

NG DUF 20 42 S0 4RSI AP, e A BT kL
e P TR B PRBTIE N AE 1 B N TR B IR AR AL
REVERE, —BEY BB, WS RE, 245
TEARAP-EATI R R B B 58I UMK S FR, 5806 I
EEAEALT | AR VLI AF BRI R0, JR5e iR
DU b [ 9 28 A, BORAEAL Bt A o0 A, (HIR
FE AR E WL AR S e A 2017 4R, b
FE G DU i 92 7, EOCR THYE . 5. B
(19 565 DU A 7 A DL 2T VA 58 DL 5 JE 5% Dl DL 7 o
el ¥ 10 A 20 A1 HAT 3t PR % X, (L i D SCHik 4 T 7
F AR X AFAE & 1 2RSSR AR (ER TR, FEJ2
FEMR UL N T/ B, BRI DLRR [ s IR A IX
ARSI A, (EZe s AR A R | MR
25 W A LG, Al RESE DL AR 4 bR 7e R DL, 1
AT, DEUS RS R Bl T, [ AR
DX 5605 DL 55 JEE 5 I DL 4 7 ] 2% 28 2 AN BERCHRBR A9
AWFFEAE S0 2 A5 1F T TP 5201 D1 5 JR 72 i D
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(RN e 3e 5, LW T A 5A 8 FIRBSZ2RE %
b AR ARG 25 5, HRRIRST R IR I 5 R0
Tt D275 Al LASE B AR Rl 2 22, R 36 3iE 24 58 4R 78
ARG A S, BTN R EE RS
S £ 10
1 MBE57%E
1.1 FRUKEER#ET

SR DR DR A K% 4 A MEFR I AE AR, B2
DURR DL R AR F AR A AR B 5 AR B AR REAR, SRAE T[]
¥ITE 2018 4 3 Ay, SEBAELL T4 MK B2 bf
FEREE RO TR RN LUE T 4 m? Fh U R 3R 7 d,
KIPRFFAE 7Co JRERTHE 0.5C, HEKIERIAT
16°C, fHIRIER, HRMEMRBEA . FhOLAE2IM, L
e WL HE W (Nitzschia closterium) 2y £, 1 L M2 JiE 3
(Spirulina platensis) ¥ . 1 7 21 ¥ £ (Rhodotorula
benthica)%o
1.2 FFHERE M

FULEAT 4 b5, BAASE TRA 18°C Ry I K
() 3 L KAl o B W R BT 1Y 5 M 5 HERR
MOSCHERE O, K EEAFZE S A MR I RS o B
RE, HEERILEEINT GRMEAKE T GJ, B
FEIR VRGN T CQLIRAHR T CJ . MW 3428
Bit, AR AZA GxGd, IELU Gox
Cd, A CRxGY, IRl Ased coxCd, Jf
SE U GG. GC. CG. CC, i 4 M4, %
Wiz E | AR A, B A6 E3 1 E
5o A4 G R EAVEAE 90 min WoE. F T2
Fa BB . A . L AR 2SS UM, L2 Ao B i
WTERAK R . BORHRERT BRI T = B A5 4,
BN EGR FXT IE R A BRAE IS, BElS I
HEF
1.3 % kEF

SZRTONE TR 18°Cid kiKY 100 L Al itk
1104k, %R TE(10~15)1/mL, 4%y 48 h K%
RIS, TR 18°C, &M AW (Isochrysis
zhangjiangensis) F1 ffi & (Chaetoceros muelleri), 7t
Tt 4 B A J5 i £ e 3% (Platymonas  subcordiformis),
HE 4 %, $HE N (0.3~0.6)x10" 41 fifd/(mL-d), Fff
% J5 0 %.(0.8~1.2)x 10* 4l /(mL-d), R4 5 & 1
OIS AR R A RUEEIE, HikoK 2 1k,

W 2/3 KR, 2 EAR SR, DUSR 2 WA VR R B
TR, MEESE, REZHEEF 2K
800 um, % Z G X AT R0
1.4 FFNEZ

FH T 5255 1 53 DUHE G o8 BUS, BGRE 43 A s e
UL DNA, P LRk cor ERFHIU 18, x4k
AL B BetF AT R, SR A Bioedit #4464 7 He XS,
fd5 1 DNA SP A A TA% R 22 A5 1 B PR AL Ay #T
T EH S e R S e L, 43 I GenBank
TR U1L(KP976302) 5 JE47¢ I U1 (FI495282) /Y F #4
gekifk cor 3, R 4G (Crassostrea gigas)
COI #:H (KF644048)1E /M, R MEGAG6 3 {44
HN-J SR .
1.5 $84RR 2 5 $E AT

ME AR PR EZRE R . LR, BALfE4E 1. 3.
5.7.9. 11, 13 HiRgh e KM 78 KHED 5T
KA 5. 7.9, 11, 13 RELBAFIER, ZHR
Ry 2N B 5 A2 RGN A B Y 4 L BEARR
D B4 RS ZHE I E N EH . SRR A
Al H g4 i S D B4 s B E otk A E
A2 FEHLIN 30 4~

SN ST, A AR bR AR
RPE VEAT IOIE 7% 55 ¥, As R B0 E A7 0 B0 Ak,
AN TR S 56 2 B0 SR FH BRI 3 250, 22 R W
WR P<0.05, Fds sk H SPSS19.0 58 i

2 X
21 ARNER

LA D15 5206 DURR DL 3T 20 MM E) F ALk
Bifk COTEFFH K EE R 611 bp, Joffi ABK, AR
f e 1234, Hrp 25 AL 118 A4, Fhia) 4k
Z AT 974, g 10 A EAE R, Hidh £ G T
fiE 1 3 A4, JEFEIR DL PR 7 A4 i@ i %4 A GenBank
H 201 D1 (KP976302) 5 55 i UL (F1495282)COI J# 51,
DI 5 g AR, AR N-T ABEE (18 1), a] WA DL
43 Lh 100% 1 2352544 i 5 55 06 DL(KP976302) il J5
FEIR DL (FI495282) 5 5, 2 & B PIAS R
22 M5B

4 NE B S ESENE 1, 1ERsgyn]
ZHE, (HRACH CG ZAEHRAHN 5.41%, W RALTIE
T (GC, 88.87%)5 H 2L ZH (GG, 90.65%; CC, 90.36%)
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(P<0.05). HARIEACHZAERMNT WA B 224, HIF
WA B 22 5 (P>0.05) . FEWRAL R DT, WA~ A
(GG, 93.24%; CC, 91.58%)E 257, ¥R EHT

IEAH(GC, 81.30%) . ASHL AT WLI /L H) D FE4 R,
AR VIHERFLR, (UFER D B4 RTEAFT 2 d~3 d
Ja e,

GJ33
GJ34
GJ32
100/GS1
GO5
s4 G4
G92
100 6%!
— GJ5
+GQS
90'KP9763024L M5 D1 (Mytilus galloprovincialis)
col
Co2
100 L .
— 1495282 JB5EMG DL (Mytilus coruscus)
27| coq
261 CA5
-Cd4
19 d
c93
CP3
14 €7
Cd1
—CJd2
C33

KF644048 K44 (Crassostrea gigas)

0.05

Bl 1 R Cor SR 7 51 R A ) AR (N)
Fig. 1 Neighbor-joining tree based on the COI gene

x1 BRXEEASHZHESMRUE

Tab.1 Fertilization and hatchability index of each group
= i 2H 5
2R S LA Z
GG GC CG cc
ZHREH (%) 90.65+4.18? 88.87+7.21° 5.41£4.91° 90.36+3.88°
PEAL R (%) 93.24+1.59° 81.30+7.88° ~0° 91.58+4.01°
T A —47 A SME G JoAR ] 700 22 R B 22 5 |35 (P <0.05), £ 2. £ 3
23 HhRegAEK PR AR KO BE, T2 K KT RS A 3841(P<0.05).
H T RACH(CG) g KD, HIFH 4T, 13 Higmy, 1EACH GC 7e KK, 4 258.83 um, H

U HZZ2H GG #I CC, 4312k 230.83 pm 1215 pm.,
TR 78 K, 1IEA24 GC 5 A GG W7t K4

FFLLHAREUT A 3E4H (GG, CO)MIEAZA (GO K
(R 2). g RIS 1 205 11 R, WIS A Lot
KIC 2 22 7(P >0.05), 7657 13 X, GG MyseK k3 W% 15.45 mm+1.54 mm. 14.26 mm+1.60 mm, HE
KTF CC(P<0.05). M 9 KIFhs, IE2C4]l GC B A BEMZER(P <0.05). AU CC 1EMH 2SI
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TR, RIEBEEHN,
24 HEER

3T 3 AYIEMAEEN . IE4] GC
5HAZY GG FEEANNHEMNBARTE R LR E 2R
(P>0.05), 145 11 KA 13 K, HAH CC BTG

*2 EXHEE5BEXHFHSDHERKE

R EMT A4 GG HIER GC(P<0.05). 1EH
13 K, TEEFRIUN 41.67%. L5ETRMEE, 1E5elidh
H W, AL CC IR UEETUR IS, 4
R A B A SIS, RERSE B &) IU7E 2R O 0
WS R, FORBESE MRS, B 5 3 — R e 5
K, BEERE B RIRES 5, Hoe KA 240 pm.

Tab. 2 Shell length of hybrid (GC) and purebred (GG and CC) planktonic larvae at days 1-13

FEK/um

4 dLH i /d

1 3 5

7 9 11 13

GG 110.43£1.69* 122.83+5.27°  143.00+7.92%
GC 110.07+3.43%  124.33+£5.44*  147.50+6.29°
CC 110.27+1.73*  123.67+6.57" 138.83+12.89"

167.33+7.72°
171.17+8.13%
166.83+£9.79°

186.33+13.84° 207.67+£15.53" 230.83+13.67°
205.17+14.17*  224.50£16.40° 253.83+20.32°
182.33+10.78° 204.17+£13.91° 215.00+14.78¢

x3 EXBESERBEFHNHEMERE

Tab.3 Survival rate of hybrid (GC) and purebred (GG and CC) planktonic larvae at days 1-13

G 1%
24 51 Zhd H i /d
5 7 9 11 13
GG 91.67+4.02% 89.42+6.72° 87.25+6.12° 84.17+10.45° 80.08+10.47°
GC 94.4445.59" 88.00+7.75° 83.33+18.61° 82.22+10.23° 79.11£13.30°
cc 83.94+8.84° 83.33+10.10° 79.17+16.26° 62.50+23.90° 41.67+13.31°

3 Wt

Wity 8 L ¢ ) 2 56 7E 119K % i 47 76, R
B G 5 ISR I L7 SR DX e 7 T 1L 2 58
TARIE, N T RGN TR A5 T R, ABEZE R
FLHEAT T35 £RRifk COT MEPR MR % s 1045
SORITI, 5% 5L 5 % 7 IR 0L 4l 2 D1 1 55
WAL, 9K, Aese RIS 7 1 T BRI %R 0 2%
TR AL S . TTS PR3 S0 1A 0 9 0 2 2
SETARIOS R, AEARITCO R 02 R 4 S B
SN B, HAE RIS 2 KSEA—
S A, T E & S0 B 15 1 AT
2R TS SR TACHEAT Y58, I =%
B R I v KR, R B 2 e S A 15 5 A0 A —
S 2 S, TEACHLIUASIREAR 1 44 . R ACH T
B I 5 ) 25 2 D £, L TE S LA B e (A 7
TR . RN AR S R, TR MR
FF 7 A 1 5 PR B R 1, (ELR A A, 5 T
SRS FI RN L 2 7 M | R 22, Scarpa
A T S TR A 0L I R U A,

IR MR & B AR SR /N TR AL, H A
ARSI A AR R 20 3, X S5AMR R4S
AR—5, Wang ZFPERTFLER DU 51075 b DL A4 =SS 1
5% (Chlamys farreriQ@xArgopecten irradians3)WH, [f)
FER ITS R BT A5 85, K IRARSS BE R 4
A ITS WU B 24 Fl 1Y & B B Wb, 1E5¢Ti
4 HETY, A 20% 4 AL EAA BEA ITS [ 91, 78
SEIRA e, BT A 2l B REARRY 1TS F7 51, Bl
LARITS (FEAEZKEE 14 dB LT E2EKL. 456
FISH 7387 S 5878 (AT A, HEWT ITS K& P 7R A Fh 510
KRBT RA T H A 1) 1 5 DR A8 5 | & v P 1 i )
A, AW IE A AR AN E AT RE S A R3S
P, T — 2 B S HIE

ARSI EY], S5 D15 R 720 DUA] DL )
TG, AR KE R B A FRYE, BRI ZE G DLAY R
RE5 SRR T84, HEAREMNZH
R, RS DAY BR AR XE 5 S R DL RS
it RADEGE K, B LR MAR, X AARXT
PR 7E AU DU 9 b ) 2% 52 v 5 i A7 78, AN 7E 4 05
() 2 S WF 58 v, A AW B B 5 AT DL O VAR W (C
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ariakensis)WRE T2 K5, ZRFBL 95%, L@
i 87%, i S [0 32 K 2 F AL AL 12.91% Al
6.22%"%); BEARH WG (C. sikamea) )P T 7] 5 VT4
Wik 32K, B 58 4 AR RESZ R0 78 i DU JE (4 Fh a]
Fe AT MRS b, R %00 45 25 o 40 2 2 i D1 5 TR
FEGE VLS 72, e G DL B 5 JE 5 i DK 725
B ZKERE TR BRIGEI(M. chilensis)5 % 17 U1
1E R AZ AT 52K AT IE# WAk, (HAEdesc 4l A K
WL R BT s AT RS2 2R R
M, Rawson 2201 g D1 55 26 #1G D1 24 58 41 B0 R
20% 520G, TR ROAR B F SC AL 100~700 £,
Eads 25T T IR X806 D1 32 K5 A4 IR, & PR R
KHRTHE, SRR B R FEA R AR U R
OB TFHEAREARREZR S G XL,
W46 ZHE O 5HAF L2 AEH ) &
S E Y, X R L BT B AT
FRSZHRGIY Ko, Fe s LR Fh 14 S0 AL FBE R (4 TR B 28T

JESENE DL N T B FBAR — B 15 2R L0
fippe, DU IR B A RED, MR AR T R
USRS D223 21 5 A 22 4L s 28, 50d i JE5E
TG DU A A TG RN 28.9%, BEMK TR A
Y, WHURFCOESAT LR D5 R FE0E D 4458 0
if, JEFEIE D [ 2 AESR 17 RAS S5 5 37 RIS
HEDUHA PN FET =0, 565 17 KBTS %0 50.5%,
% 37 REHMUN 1.23%. ARAFGEHIEEIG ILEESE 13
REABEE AW, AR TR, i)
TR 41.67%. AR, 55 13 KEHESEIL U H A4
KALN 215 um, BFH/NFEIGI A MIEARRY,
AT e T HE AR AR S BRI BAE T,
TS GHEFER R o ] SO P H R [R) b B
A G DU PR JIT A 3 55 AN TR) AT = A A B 1A aE AR
FARE T I il A5 I8 2R 5 08 DR — 5
Lazo, Hedgecock 252331y R BRI G . AW
T R 586 DL 2% DUR A fe e TR AR Bk &, T 7 7 5K
AR T RESAT, PIK RS 22 4K, AT REE5T
T4y H A R B T e B AR S AR T 3w S
UEAh, FEHARIREE T, JEFEIG UK T . KRS 2K
W, MEREZTERK . REANAENE, TN
PRBE IO 86 2 PR 35 2 Al m] BB R R 22— B

S AR B B ML G AR B IETE 2, (R R
AR KA TR i T v g4l CG
oy BB, N2 SRS DL F 284 CC e T4 HU BT
RIEHBCT, SHE VLB (B S, AT 98 AR oE 47 2%

MRS TT5, (HaE o WA, 7] A B AE
H GC TEL) AR S AF T Jy T BAT — @ L3 17 %)
NG 9 KIFMR, EACAR 7B W3 KT A 3c4l,
IR SIECH T2 5, 1E5 78 R, HENL 2K
BFERT AU E G VS AG D 2852t 58 v, 7
509 KM 13 RETIERA(M. galloprovincialisQ x
M. chilensis3) R4 AT KR T A3 K Ac 4,
55168 KA 3¢ 4l 78 K MR [ FEEAT HREAC0,
P35 A5 0OE 2R R DL 5 R0 0 DL 22 52 g v, TRIAE
% AR AZ 20 A 4y HSRIHE DU HLA A K3, sk
fIEsC4158 K 61.7 mm, 55 0a 01 A 541 61.5 mm JG
25, HRTIERRIAZH 39.6 mm, KL H
38.8 mm. BEAKN A Ry 2 mm DR R Rk H,
FEALIR ML | BHAE TR, XIS AR
WA RS AEE PR AR B R e D e i, BEA 4 U A=
K BHTHE I, A7 IS5 & A B BB g A
FMw, IEH HSSHA B EFWARILE, nlfE
JE AR A A R AL S [V A 45

BZ, AEFEARGE TR G DL R SE TR DL A 2
SRR R TR EGE R AR R, &
MEETG DL @ HIEF MR I & Je 52 & AT, i s 1] )]
AREZRAE, AR B2 s I A — i i A K AL,
XA DU E] A 52 K R Ah S4TSR 908 .
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Abstract: This study was designed to clarify the feasibility of interspecific hybridization between two commer-
cially important mussel species, Mytilus galloprovincialis and M. coruscus, for which a diallel cross was conducted
with 3 replicates using the broodstock of M. galloprovincialis from Dalian, Liaoning, and M. coruscus from Ningde,
Fujian. Two cross groups, i.e., M. galloprovincialisQ*M. coruscusd and M. coruscus$xM. galloprovincialisd,
were established, along with two purebred groups (M. galloprovincialisQ*M. galloprovincialis3, M. coruscusQx
M. coruscusd) used as controls. Subsequently, the rates of fertilization, hatching, survival, and growth of all the
offspring were monitored and evaluated to compare the development and growth among the four groups. Results
demonstrated that the fertilization rate was remarkably asymmetric between the two cross groups. A mean fertiliza-
tion rate of 88.87% was observed in the cross group M. galloprovincialisQ <M. coruscus3, which was not signifi-
cantly different compared with that of the two purebred groups. The fertilization and hatching rates of the cross
group M. coruscusQxM. galloprovincialisd were significantly lower than those of all the other groups (P < 0.05),
ultimately resulting in the lack of offspring. The offspring derived from the cross group M. galloprovincialis @ <M.
coruscusd exhibited a remarkable advantage in growth, as evidenced by the shell lengths of the planktonic larvae
on days 9, 11, and 13 and the juvenile on day 78, which were significantly larger than those of the purebred groups
(P < 0.05). The survival rate of the cross group M. galloprovincialis@xM. coruscus3 showed no significant differ-
ence compared with the purebred group M. galloprovincialisQxM. galloprovincialisd during the planktonic larval
stage; however, it was significantly higher than that of the purebred group M. coruscus@xM. coruscusd (P<0.05).

These results provide valuable information that can be used in mussel breeding programs in the future.
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