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#ldH (Scapharca broughtonii) #r [E Bk 5 &
BAEESF-RMERMETE

rEmY mEas” gRH#E! RAEB' 2 B
THE T &Y mEE? thag'

(1. PEDKF=RERE G B S B SR B 265800;
2. AR T RS R SR E SR T E KRR AR B B KRR F
3. FLETHIGPEARSR MR, MG 265400)

266071;

fHZE  DL#H(Scapharca broughtonii) B E B A (C)fr g B BER(K) A AT R, #ATT 4 MNHAER
FER R, MM T A LRANZHE, BAE YamBElNEK. FEARERTF-—REH
h# ERER, 4 MEZBEERMBMEHAREGB0%U L), BRANIHEEEG T4, B
MUETLEZR, E4 i, KK AR KCAWmKFHEAT CK 4/ CC 4, BEEFME
ARLLEZR; EHRENM, KK 45 KC Aty mKFHEAH AT CK 4/ CC 4, 2 CC 440
CK 4R Hth KC Afn KK A5, HAaMi&M, 2 KC AW fh % R4 = ik
MRk EK EHARANEME, ERNYNEEETHOERANEME, #XKC AL AT HEK

Wt RER, REEAEEE A AR
ES7 35
HESES

Ll (Scapharca broughtonii fa#x 25 01 . KB4 .
MDY, JE—Fh KA K PERN S, 76 TR 3 200 A7 76
VI 1K, T DAL R Y LRI S IR AR L A B A
(XU AREE, 2005), BLHHABREESE | BHRFEE, &0
WAEAR &, A6 E PR T e AE B A TR AZ 1 2% 4 0G0
(EnA 4, 2008), {H T E P AT %0 ikl 9 K 4t
ok, AT AR 07 BE st R, SR ek % U
KUk D | b T 6 ™ 5T B (RS, 2013), 20
70 80 4EAR, FREFFUR T R A S I M . Ea A
ANTEH . LIRS, RS TATE
BHEARMRWES TS, 1994; 38240, 1994; F1R,
1994), {HAG & fbmHF 5 9% U5 5 1 P o5 45 . HAi,

B 2R K BiE; 2ESGH
Q953 XHAFRIZAEE A XEHES  2095-9869(2016)06-0081-06

AREMILAR . WA, TS, B EREARD
AT I (R4, 1996; F 2%k, 1997; 5KiH
MAE, 2013), HLIRFH AL AFIG I, XL R &R
SKORWEHE I, 30 V)75 24T Ll & A oY
ZACH PR SR o R st R L 55 E 0 R A
() E T B 2 — , FE K AR A 0 i Pl R AN A = rp
T HKRERHGEIREE, 2005, R AP, 2000; FEALE,
2015; M AHEE; 2016). HHET, A R D458 A
KM oE B AR L2 il , W dF 32 D1 (Patinopecten
yesoensis)(T-#, 2011)" . F5ifL 53 Il (Chlamys farreri)
(F A%, 2002, 2006; X|/NKEE, 2003a, b, 2005).
Y25 51 U1 (Argopecten irradians irradians)(H -4,

* 1 ARERHE & RITRI(2014GHY 115031), M0 & THRHE & R 1THR1(2014BF147-1) . 1 E /K F= R} 2200 5% B G AR Al
55 P BB & BT H (2013A0507) 1 [ 52 D277l H AR R R AL B THU5E 4 (CARS-48) L [F B | o #k A28 — A3 o 220008,
E-mail: cd-zzz@126.com; 375 2%, E-mail: zhengyanxin1989@163.com

O #EREE: T
WA B #: 2015-09-29, Wi thds H #1: 2015-11-08

W, T2V, E-mail: cdyutao@126.com

1) T, HifLRa V(@) <R B DL () A F R st (e MLER RIS, b MR IR e R A L TS A 2 (18 5, 2011



82 ook B

E %37 %

2004). K4Wi(Crassostrea gigas) (L2 5%, 2013).
¥k £ Il (Pinctada martensii . Pinctada chemnitz .
Pinctada maxima)(Z% T1E %%, 1983). 440t (Haliotis
disversicolor) 14 (4 fifi(Haliotis diversicolor) (3K [ 78 45,
2002; ZEHIEE4E, 2007)5%, R ZEI LML T —
RAEAA L A6 S P PR S L T A A%
BER, HATC A 20050 AR AT B KRB R 1) 5%
FE, JF BB T RAFRRCR . v ek i ] i e
PRI AS AR TR KM bR A R DG A5 T T AF A 2
S, RJEAE(2010) %05 FE G 8 A E VLR 59 A ekt
FERDEDT T IR MR EE 152 e 45 7 THI B9, &
IR TP R A o 45 T 25 A RO R E %) 2 i) &SR B B R
. ZEHAE(2010, 201X 1 4 ik [ bt eRfn 3 A4
H ] BB RRE AR 1 a8 A R P SO S 25 Sk AT T oW, &
A ES) ST RS R SR ST iU LAY PO R E N Y N
(] % 353 12 MR B 2, T 3ok PR AR 1Y) et e 5 mT
[Nk e LIDRR P/ ilv/ve o

ASBIFGE I T b b A A FD s [l AR 3R A7 2 5
FCEAN ] A 38 415 6 B A FE 4y A SHE DU A 2R K
FENERDL , PRIT A A& B AFAELFIOL A, dE i A i
W) 228 B AR 7 S e PR HE L BT R

1 #REFE
1.1 ##

SEERT R R RO I AR A K BOR SR A B A TR IR
i ] AR Ay s R4 )9 X A AR SR (R E S 56 ) 3L
SEES AT, SRS AR A R R AT, SRIAOK
EWE, FOEHARSE 1000 NEFAEAMEERED, 52
Y57 [ K PR AR AT B S A S A0 P HEA T

1.2 LIt

WAL 4 DA, S i E R Q< [ A
S(KC) . 3 FEREAR Q< [F B A S(KK) . o [E B A Q>
HERHAS(CK) . T EBHA Q< h ERAI(CC). T8
W2AEE,

13 ENEH

EFEAREEX 3. 7K 7 em DL B kgt
BV A SRR, 23 H/m® SINEFR, NAIE
P B AR R AR B B B 126, JKIR 6 CLLTR
i, [P ATHR IR IEROK . B ER, R
FHE 1°C, 2 21 CHER ™. BWR/NHH 2P %
(Nitzschia closterium f. minutissima) Fll = £ #& 18 ¥
(Phaeodacty- lum tricornutum), # M £k 2x10°-5x10°
cell/ml, HSRHEHORT IR 5 #E47 N L4206 , 21°C T ¢k,

D B4 BB R FE N 10 AN/ml, B RFoK 2 K, Hoka
P Y ¥ 4> % (Dicrateria sp.), HE N 2x10*-3x10*
cell/ml, % 5 d f8#h 1 K. 52K 250-270 um BB A
AR SR, Pl 5 5.

1.4 FHENREES

TEPR SR T AR, AR, 430
H, #ME60H , MM ~25 cm x 40 cm, B4 TTRIAAAT,
FR204 LR BN, TEEETIRIX AVRAE [, s B
W IR B2 . 72 K 3K0.5 em B, 43 A20 H R4S
FAE1000%7 . HEDUALAE IR T om B 52 B0 X HP I & .

1.5 MRoHT. RERNE

AT R TS 2R R ARtk S
FENG R HEDL 53R U A 7 K AR TE %

ZHREFR(%) = HILE— AR BRI/ 74 B F-x 100

ML (%) = WAL A D JE4h #L/32 K5 <100

LRI R (%) = M HAEIG A s 1 R
[ 41 HLx 100

AR (%) = BRI B RS G4 B x 100

HE DU e 20705 R (%) =26 150 KAFIE [ FE DL &y
A X PHE DL S E<100

i, 7E%S 1. 5. 10, 18, 22, 27, 35 K
FE, BRHARREL 50 MM, A RRBORSER &, 7F
160> Y i isBe T H B iR e, IR FTE %

HMEDLRFERIY, 7658 60, 100, 125, 150 K, £%5C
55 20 ORE 50 4, FiE AR R R CRSE 0.02 mm)Pll 52 K
TG ATE %

1.6 HiESH

FH Excel X 45 5250 50 4746 31, R I SPSS 19.0
Geit o A AR A T L 2R T 2543 1 (One-way ANOVA)
M Duncan’s £ZH i, P<0.05 hERRE, 455 H
VI E AR E 22 (MeantSD) KR .

SIS EF QIR Ik, THEET—
A MR 28 PP #5438 (H, Heterosis), A0 :

H (%) = (F1—P)/Px100

Krp, P A F—RERGEHE, PABA

A AR S48

2 #HR

21 TR, BAERMILE

BLIG A ZRE R . LRI 1 iR, 4 5L
U2 () 32 A I 82.65%-92.17%, Hit, KC 4
B2 HG KA, N 82.65%, KK A2k RxE, N
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92.17%, Fr 22 M s, FI SCH AR SE 240 22 18] B 32 K
R E S, AKHBR, ARCHE R, 4 15
B2 AL R AR RS Ry 89.44%-91.32%, Hirr, KC
IS IR, O 91.32%, CC ARIB LR EAR,
H89.44%, JiZesP AT, A ACHR A ASH 2 Y
MR TR E 2R

2.2 #HHREBAEKIER

4y R A S B0 20 4y U S K RIS SR AN 3% 2 B o
M D IELH 1 d SR A 3L KC 41/ KK
AT RIAA KT CK M1 CC 41, BIER-FHIR T3k

FERMAR R S B A K, o FmEF AR, $]35d
i, KK Apy7etdiek, 5% 571.6 um, CC 4A5¢
KEAK, 7 498.6 um. 4 LA, CC ALAETE
R, M 29.54%, KK 2H BAETG Rk, N 27.52%,
A 4 N2 TC i E 25

41 W B 2 A8 L AR S A5 B 2 R L 3R an 3k 3
fiw. W ACHMEL, 24584l KC e Ky A
B 2R3, S EL RUAE K BB, Z43c4] KC
FER M IR B & L KA W mm E#, CcK
LN TC I S ) 2R L3R, FEAEIE R A AE K T, 2%
e N R

£1 EXRANTHE. FLE

Comparison of fertilization rate and hatching rate of the four groups (%)

21 5] Groups

Tab.1

i H Items

CK KC KK CC
Z %% Fertilization rate 83.56+13.45° 82.65+14.18" 92.17+8.27° 91.84+9.42°
71k % Hatching rate 89.66+8.29" 91.32+6.54* 90.81+11.23% 89.44+10.56°

T ATl o AR R 7 B R 25 5 .35 (P<0.05), T

Note: Data within the same row with different superscripts are significantly different (P<0.05), same as below

®2 HHARITHRAYHNZTRKNEFESTE

Tab.2  The shell length and survival rate of the four groups at the larvae stage

CK KK KC cc
Iifzri < R RIEE e ghen FIRE o g FIEE o ey RIRE
ell length Survival rate length (um) Survival length (um) Survival length (um) Survival
(um) (%) rate (%) rate (%) rate (%)
ZHE 80 Fertilized egg 61.1£1.5% / 60.8+£2.2° / 61.6£0.5° / 60.2+1.8° /
D £ 4t D-shaped larva  81.5+2.6° 100 85.4+£3.6 100 87.742.9 100 82.9+3.5* 100
5d 102.3£3.5°  96.52+2.14° 103.2£2.8° 95.66+£3.66° 114.6+3.9° 9588+2.11° 101.6+4.1° 95.56+1.39°
10d 118.6£6.5"  88.63+£3.65" 121.3+4.6° 91.32+2.42° 131.3£5.6° 87.56£2.56" 116.3+9.6" 88.27+6.52°
18d 169.5+11.2% 69.43+2.88" 192.448.2° 71.33+3.62° 187.548.9° 77.23+3.28" 172.4+12.6" 75.33+3.88"
22d 251.4£13.5° 58.39+3.54° 256.8£10.6° 58.57£1.99° 2812+11.2° 61.37+1.65° 243.246.9° 54.45+2.91°
27d 317.2410.8" 33.86+£5.32% 368.5+11.5° 42.71+5.32° 373.3+15.6" 42.48+4.62° 325.5+25.6" 51.36+3.84°
35d 507.8422.4% 28.46+2.86" 571.6+14.6° 27.52+4.11° 569.2423.9° 28.7243.88" 498.6+31.2% 29.54+2 86"
Metamorphosis rate (%) 81.25+1.28 83.36%3.65 82.14+2.89 81.86%4.65
®3 HHASETHZRKMFEFERNRMAER
Tab.3 Heterosis in shell length and survival rate of the four groups at the larvae stage (%)
2H ) Groups JiH Items D A4 D-shaped larva 5d 10d 18d 22d 27d 35d
CK 7 Shell length -2.99 0.00 —0.42 —7.14 0.60 -8.51 —0.49
1715 %R Survival rate 0.00 1.05 0.57 -9.21 0.87  -29.03 -1.75
KC 7K Shell length 4.19 1.96 10.55 2.75 12.63 7.65 16.00
TEIG % Survival rate 0.00 0.00 4.00 —6.58 0.87 -9.68 -5.26

AR E R KC A KK A7e KB4 RT CK
ZHAT CC 4, BIOR-Fk V5 56 B R A D1 AR K Hods
e, 100 d iF, STk ERFARE,; 125-1504d,

23 MENHEKIER
HEDUII 45 S HME DL O A K i 4 iR . H N il
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x4 BIUHRLHABRINNTRKNELTFEER
Tab.4 The shell length and final survival rate of the four groups at the spat stage

i H Items

20 ) Groups

CK KC KK cC
60 d (mm) 2.5+0.4% 2.6+0.3 2.2+0.5° 2.0+0.2°
100 d (cm) 1.0£0.3* 1.140.3 0.9+0.2° 0.9+0.2°
125 d (cm) 1.2+0.2° 1.5+0.2° 1.1x0.2° 1.2+0.4°
150 d (cm) 1.3+0.3 1.6+0.3° 1.7+0.4° 1.4+0.3°
B A AETE R Final survival rate (%) 56.56+2.56° 50.37+3.96° 42.19+3.87° 57.76+8.29°

KC 45k i K FHA 3 40; 3 150d, KK 41958
KHRK,iA# 1.7cm,KC HHBERKIRZ, 55 1.6 cm,
CK HM7eKmA%, M 1.3 cmo 4 DL, 7R/
R (BIHE VUL Jr T, CC 41 CK 4 KT KC
20, 1 KC KT KK 41, EIO-FoRIETR B RHAR
MEDLOR 3805 5 CC Al R, N 57.76%, KK

HARETHRAR, h 42.19%.

HE DL 28 28 2 I 2 PP L AR N8 5 BT, FHE DL
2T SR 54 UL, 5 AAM L, 22584l
KC 7E5e K7 T HA I WA 2« e, JF BAe4h i
KB, 225¢4 KC W7et e B R plioG A K A %
WA RE S, I CKZH I G B e A A R

*5 HUHEELTHFTKNEKXEETENEZMAESEE
Tab.5 Heterosis in shell length and final survival of the four groups at the spat stage (%)

KA CK KC
Days (d) 51 Shell length I 4A7 % Final survival rate 521 Shell length #4715 3R Final survival rate
60 -14.89 / 10.64 /
100 11.11 / 22.22 /
125 4.35 / 30.43 /
150 -7.14 6.78 14.29 0.25
B, BCE SRR Z B R AT o (H H AR 2 A
3 itit

M AT R R R EEA T B
—, FEORIE A A R RPAT AR Ze R L
SRR —RIEAE R Ty L BBy L ST
REDETRORI— R 2 AW L%, HXCR 22
SRR, AR GR, Rz, BESELS B,
2013) AHFFER AR HAS ) 30 v S e A
SEEERE A, e ) st 5 o B PR A E AME A 22
S, PO FE AR Z ) Y s A% i SR (R AR, 2010),
F X PR FER AT 2 38 W] B 7 AR R 1 R Rl 3o
S %%:(2013)i5 ] Hoechst 33258 Yeff | 2¢) oW
G5 WEBIEGE T e [ A ek ol R A T A S i 2 22 1Y
ZRER R R K B, AR, b [ ekt
K BE % 5t [ bl 51 5, AT UOR] 52 RS2 A o 72
FRWMRIG LT, WAL EE D 40,
WY T 8 AT 2 38 AT AT o

ABETE 4 ALY LH 2R R AL R TE 80%
PLE, 22 W bt o ] 30 A R s 51 A R T i 2 9 B

RITE 90% LA I, MiZsC M ZAEF R 83.56%F
82.65%, HZCH W& R TI4AcH], T F WS N i
TEAE—RE 220, TERE IR A — 5 1B R  AE

A K TR R A7 2 A W DL S I R 7 B
BN I B AR 2 — o e ] R X e kA A
B R . — R DL i, MR e ; R
DUP S A et 58, HLE A K A — R B
(EAER, 2012), o EBLHESRFEIE, (B4 R H i
FE R A T o o ) b e P b 2 5e, SR R, B
TR T E AR F 8, AR i, 1 KC
2 2 22 JE AR &y Ha 3 R HE DU A 4 35 R B BH I 1)
ZeAR S, Ze R LR 510 16.00%F1 14.29%., FF
HAoK = A 2258 SE B, QA WA (] b R A4
ZA8 JEARTE A KR B — 5 B Z B e 3 (FL A 8
4, 2013); AN[RVHFAAR VL B DU (25 P9 BHEE VLS B3 D1 MR
Y I O Vi o S L B S 'al SN AV { VA S
BE I B Y 2 A A #(Zhang et al, 2007); TEH
ZRACHL 12 H I8 AT 2 1R B AR 3 B0 B I8 1% 2 b A
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B #ESE: Jebuif(Scapharca broughtonii) H [ 4 5 i [ R AR 2 58— AR A= K FIAE R L3R 85

(Rahman et al, 2000),KC 2 252 J5 A 1 736 RAE 4 i
B B A B e 34, 7EAE DL IR B T B 2y
g, 1M CK 2238 5 AR AEFe K N7 16 5 L 5% R
P A 258 e AR 2 PR 5 ) e B AZ A RNt AL
HZ AL EE T, QiU =N B B A T
R, KB AR . TR R QB TERGE KT, K
HECE A YR, G, B B R s R e A A 2
5, AR B MAE2ER . M, B THEN
W1, W L FRRIAREE AT, K. KR TR
FCE SR EE R A 20 AW AR AL, (A5 IR0 2 A
BEEEATE R AR R, A BRI R Ik, BT
I . B AT IR A I A AR SR IR LIAETE Ok,
R B = TS

EAE TR TR — LBk F JE A [R]so ffi f
P PRI A SRR RGN, W ) i U 5 iR (T G4 5
2014), i A4 Fh AR S — B T 38 218 1 — Fh A 50eh
(KRB, 2005), E TR E B 20 i J4 58 38 T ik
FATHF, FRB e IO IAE , AMUTEZFE T
T, 1 ELAE = A5 DURRAR . MR T R R BT
TS T 3 R (GRIETTAE, 1999; ZERIEEE, 2012),
FACAER P R T AR, R R RS 20
B FIH, kYR .

A B 5 308 o X6 et A R 2 52 1Y) 32 A 15 0 RN A A
P HT . 2 ek b el AR (@) v I AR () Y 2%
T ARAE A B AF TG 7 A B B 2 R AL,
B, X PSR 2238 FT RE S 0 R B FR A BRI A 38
WA Z— o ARG A R B A RS L B R
FEFEE FMIRAE T+ SR A SR TR MBS AR I,
Sy ek 5 1 e BRI RS BB T LA

& % x #
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Growth and Survival of the First Hybrid Generation of Chinese
and Korean Populations of Scapharca broughtonii

CAI Zhongqiangl#, ZHENG Yanxin'”, REN Liqunl, ZHAO Chunnuan', WU Biao?,
WANG Xiaojun®, YU Tao'", YANG Aiguo?, LIN Jianguo'

(1. Changdao Enhancement and Experiment Sation, Chinese Academy of Fishery Sciences, Changdao 265800;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Zhaoyuan Marine
Environmental Monitoring Sation, Yantai  265400)

Abstract Intraspecific hybridization was investigated using two stocks of the Scapharca broughtonii,
China population (C) and Korea population (K). The fertilization rate, larval survival rate, growth, and
heterosis were compared between two reciprocal hybrid crosses CQ x K& (CK) and K@ x C& (KC) and
two parental groups CQ x CJ3 (CC) and KQ x K& (KK). The fertilization rate of the parental groups was
higher than that of the reciprocal hybrid crosses, but the hatchability results indicated that there was no
significant difference between the two reciprocal hybrid crosses and the two parental groups. The shell
lengths of the KK and KC groups were larger than those of the CC and CK groups in larval, juvenile, and
adult stages. The CC and CK groups, however, showed higher survival rate in juvenile and adult stages.
The heterosis of the KC cross in terms of the shell length and the survival rate was obvious, but the CK
cross did not show positive heterosis in any aspect during the entire experiment. The difference in
heterosis between the two reciprocal hybrid crosses might be related to the maternal effects, heredity, and
environment.

Key words Scapharca broughtonii; Hybridization; Growth; Survival; Heterosis
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