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BE DA 4t (Scaphar ca broughtonii) Bl B4R (C) fn gk B AR (K) M AR, #HAT T 4 NS fn B
LYy, WETAELEAREAERKMAMS AN RK. BF, A HETLERAEGWEMTYE. &
BRT, RAMAEL KCUAEKEETTER CC 4. KK Af4e7 CK 41, CK 4% K Zefhfh# =1
—2.03%~5.44%2 [8], KC 4 FK LM ERRE 440%~14.74%= 8], E KC AFEKFEMERRELTT
CK#; FEAMARXKCABELATESTHR CC. KKAFMER CK 4, MR CKANE 14, 15
A#HEZEHTER CCRKKA, 2NMNERALBEN LML HFHAENEME, CKABELMEEEAE
1.41%~7.71%2 8], KC 4 FK M h#RE 532%~23.71%= 8, HKC AR EN LML A RELTT
CK 4, EREMRTELMRLEAL. ZEoMEKYW, 22X KCAWER T REZKMEEF T
WML EmA D, FEENE MR,
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WA T AR FR A . BT E N AR T X ekt
PRI R, AT LB A SRR H R B K, 23
P ] ek bt B A B IR A KR IR D, A T R

AT MR R EEANT B

—, BEUEM A s S AR RS A R e, AR
AR TR E K T Ba T, R R
R AR TRCE—F R 22 A Y2 %, HOOE R 22
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TUIKEE, 2005). HAT, Z4387E/K AW ek KA
AR BT KA, A U DS 458 1 AH B
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2002, 2006; XI/NAKAE, 2003a,b, 2005) . ¥ b 01
(Argopecten irradians irradians) (445, 2004), K
4hWji(Crassostrea gigas)(FLA#55, 2013)., 4k ardkffl
(Haliotis disversicolor) iz {7 fifi(Haliotis diversicolor)
(RENESE, 2002; #8IAFEE, 2007)%, 450K M, £
BRI 25 FIRIEA A L AT A P R R 55 T A
THEEA W B R,

AFEMARTEAR IR R AETE 25 5, Horp, Bl
JEE R A e B — PR O E B AR T e R R
LA R B MR B A o A SR LASE R AR 8
e br, 72 R b R A (C) R B R (K) 22 58 1
— A0 (& 3 AN HE DU AR K LA B 58 0 R il |
(BRBIRAE, 2016), HWHIA IR A 22 4 5 0 BRAH 7R SR )
W(10~15 F ) M5e KRR E , Sy bl egm 2k = rh e
b DL S (%) 1) L S B LA, 2 17T Ry LI %) 24 28 B b
FEALFHIS KR

1 MRS
1.1 ##

SR b AR L AR A I B LR AR O T A TR,
s TR A g e o A i DX A A o A PRAIERIE 5 14 AT
SEVESRIATIE, SCR S AR AR R HEA T, SRATROK
REE, BRACRE 1000 EFAEANRMEREIL,

1.2 SEIHigit

SYriear 4 NHAE, oI E A Q x [
RS (KC). BhERAQ x i E I AS (KK) . HE A
@ x FEEAS (CK), PHEBEHAS x HEFHAS (CO).
S 2 NEE

1.3 MRKEH. RERNE

TEREMH FE A 10~15 H ik, 430 d BUkE 1K,
LB HUORE 50 A4, FERR R RO EE 0.02 mm)ill &
e, AT RF-CRE E 0.001 )il S A i T
1.4 #HIFEHWH

FH Excel X #5525 BilE #EA TR, SR H] SPSS19.0
Gt o AT A T B 2R U7 22531 (One-way ANOVA)
J Duncan 2 Lbis, 4550 B8 2E (Mean +
SDYE X Ew

Z AL BEFQOI) IR T, iHHE TR
R B 2 R R (Heterosis, H, %), AR :

H (%) = (F,— P)/ Px100
K, P28 FARERTEME, PR 2 A

AELH PR 1 H5 18
2 #R

21 FHRBZRKHLER

FERIA A e K LR 1. R 1L TLIEH,
2238 KC 7t K IR E & T A28 CC KK 4 A28
CK #; Z%2¢ CK #H7ekbr 15 A5 A5 CC
KK LB &ES, £ 12 A5 KK AL &% 5
(P>0.05), HB 3= T CC A5 K (P<0.05); H2¢ KK
HAE 12 Ak B Em T AL CC A, HAbRE S5
CCHLREER,

®1 FRHERLHABMNTERK
Tab.1 Shell length of S.broughtonii in the four
groups at six adult culture stages (cm)

H i BEIK Populations

Months

of age cC KK CK KC
10 1.49+0.08" 1.55+0.07° 1.50+£0.07° 1.65+0.07°
11 1.87+0.10° 1.91+0.13% 1.85+0.14° 1.97+0.14%
12 2.3240.10° 2.39+0.08° 2.42+0.08° 2.44+0.13°
13 3.04+0.19° 3.13+0.15° 3.15+0.20° 3.31+0.13°
14 3.5620.17° 3.63+£0.12 3.72+0.11° 3.92+0.20°
15 427+0.17° 4.28+0.16° 4.51+£0.20° 4.90+0.32°

T AE R 0] 22 5 8. (P<0.05), T 3&[F
Note: Different letters showed significant differences
between groups (P<0.05), the same as below

TR A A FEARK Y AT AR LR 20 & 2
ATLLE , CK 5e K 2 it # RE F  —2.03%~
5.44%,KC Hre K 7ML AR E N 4.40%~14.74%,
KC 72 KPR G LN IEE, HAE CK 4 24F
SR, R m T CK 41; £ 10, 11 A,
2258 CK Az s ifl, 12 AL MIE
fH, (AR AREAR,

®2 FRPRZEFTKHREMREE

Tab.2  Heterosis in shell length of the two reciprocal hybrid
crosses during adult culture stage (%)
20 5] H 1% Months of age
Groups 10 11 12 13 14 15
CK -1.58 -2.03 2.78  1.97 3.54 5.44
KC 8.82 4.40 1026 7.12 9.01 14.74
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IR 4 S IR AL WL 3. MR 3 I LLE
H, 42538 KC IR IR 2 T H 38 CCL KK 4 FI
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ZeA8 CK 4H; 2438 CK #H7E 14, 15 A SR FEETH
2 CCH KK 4, 10~13 ARBEEZRALE; A
H CCHMKK HiBEZRFARE,

*3 FHASIERAMMNEE
Tab.3 Wet weight of S.broughtonii in the four groups
at six adult culture stages(g)

H i BEIR Populations
Months
of age CC KK CK KC
10 1.16£0.12° 1.16£0.15° 1.19+0.11° 1.29+0.10"
11 2.7040.09° 2.71£0.10° 2.86£0.12° 3.04+0.13°
12 3.84+0.12° 3.93+0.11° 4.03+0.15* 4.09+0.12°
13 7.10£0.20°  7.04£0.30° 7.17+0.20° 7.47+0.24°

14 10.05£0.96° 10.08+0.89° 11.27+1.02° 11.83+1.27"
15 23.43£4.10° 23.65+2.56° 25.36+2.13° 29.12+1.74*

TR 2 AR A Z P AR WL 4. AR 4
AT LLAE B, CK 40 5 2% Fh 00 3 A8 1k Y [
1.41%~12.01%, T KC 2% 5 1Y 22 Fp L R AR VE
K 5.32%~23.71%, ZACH IR ZFMEBRIGA N
EAH, ZemiiREmEnh 15 A KC 4 23.71%,
BARAYN 13 Al CK 4H 1.41%, H 2R iR ARk
SEL i Ay A T S PR PE AR L . KC 41 A 22 A
PR CK A, e MRy 1 24 Rl 3450 & .

x4 FHEAZRZHTSEMRMAEBE
Tab.4 Heterosis in wet weight of the two reciprocal hybrid
crosses during adult culture stage (%)

28 5] H i#% Months of age(m)

Groups 10 11 12 13 14 15
CK 2.73 5.85 3.81 1.41 12.01 7.71
KC 11.23  12.29 5.32 5.64 17.57 23.71

3 itig

A AR R e i A SR AR I B AR AR —
s ] YRL st AE 6T v b A 2 N PH A —
FERCHE, AR R H DL ingn e s, H
AR B — 2 B3 ARHIE T A bt v
i [ AR 22 58— A0 R (&) U RTRE DU AR K EE
AR FERL (BEEARAE 2016), 1T MU A L4
SRR 7 RN 0 22 S, 0B % U 4% S 56 4 sk
FeR L BEREN], 4438 KC AR — & B ZLRh L3,
FERIAR W EE T AU, R HRIGAR RN IE
H; MZs8 CK AFEHAARE, 76 12, 15 iR
5HAZ KK A& 257 (P>0.05), HAFL R

IS, T AR I A TR o 43 AT 75 B A% S 0 2 ek i o
SR e a8 KC 2 A 15 5 7 10 A7 PH S i 2 Al 3,
WERADEST AL CC, KK HMZ%E CK 4H, H
KC 20 1% 5 9 2 A 0 35 38— 2 4o 76 AR O 3¢ 1 7K
s 2238 CK 4L 7E 1 5y Tt 3R BR M — 2 i 2 AT 3%
e 14 ARVIURIRE R & T AKH, HAMi#R
GRZNIEAE, H2, H2uFp R SAxT KC A3k, oF
En 1 S L B Rl i B il e B [ €
NIRRT PO ) e TPk R e AT E
Fofr 00 B8 R AN i b 7y 2 T B AL PR AR AR, ARAC
KC 7 12, 13 J B2 Fh L e oAb 7 L, £%
N 12, 13 ARER 7~9 A, B, BXIFREER
RIEE, KIRIEE . RN, A SL IR kA T
M, B KC A st etk 5 A e 2 5%, B
TR R, 5 KC 24 Bt & 1Y 22 F
PR T

VI 2227 35 38 3 WF 98 A [R) Flofe i A5 L R D1 2% 28
B, A A ARTE SR I R B TS TR A 24 R AL
X/ INREE(20032) I FEHTFL B DL EFRRE S H A< Fh
R TR IHAER RS, T TR R
W(11~18 AHAEKEE I, 458 ER, Bk 24
FAR A W 2P AR TP AR R I BLE e L Sem . ot
FERRTE 4 MERKE BRI E THEAME, RIAH
ANFIFREE R 2R3, B RITE 5%~50%Z 0], 72k
FIZRRIEPRAE 5.18%~19.46% 2 1], A A 2 Fh )
FRAE 20.08%~50.80%Z [1] o X1 /NVRAE (2003b) IF 5T AT
FL B3 DL E AR EE R S B R 2 2, e AL A AR
fEPI(6~12 i) K rEne, 45 RW, A G
() 2 T BE AR 25 A MR B v 0 A KR RE 38 8 T R AR
. AR N [FIFE B A 2 A 5, HOUHTE 3%~
52%2Z 18], STt Y24 PSR TE 3.45%~16.40%Z [A],
TR B 2R SR AE 11.76%~44.35% 2 [] (K1) /bR &
2005), F W7 55 (2006) A58 FiFL 3 UL [ A iR 2
iR B RS, S A A TERTE 1~2 1B (14~24 A i)
AR ERE, S5RFRI, 2 DNIsS A 2L FhREA 4
MR B G A KRB = TR AR RE, ZeFh L3y
K, HYEEITE 3.00%~40.00%22 00, 7K 24 mhik
PRTE 3.96%~9.88% 2 [A], 1A HE Y 4= Fi A R TE
7.61%~37.18%Z 8] . AS[R PP A AT L Bl DL 24 58, HEF7
s, 225 IR R AE K AR i ER R B T — 1)
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12 i B9 24 0 36 B B (2 B9 24 AP 4 3 (Rahman
et al, 2000) MAb, i 24288 AT LA B LA, 2017
A 4 AR AR 14 K= H b Fhrb a5 A28
R E RS, ARG T H A 8 Carassius
auratus cuvieri, Q)xZLfill(Carassius auratus red var,
M. Zesctd<id e 1 5[5 K (Huso dauricus, @)x
it F #65 (Aci penser schrenckii, 3)]. 1k 42 i [ 1 5
(Siniperca chuatsi, Q)x¥E % (Siniperca scherzeri, 3)].
F% b 258 BE[ 7 4547 B 71 (Epinephel us fuscoguttatus, Q)%
& 4 47 B 4 (Epinephelus lanceolatus, &)] . 7 &F
(Paralichthys olivaceus) 8t 2 5[ 1 [ %) 7 -4t 8 5K
P (Mibrio anguillarumyfii i 5 H A 1 oF BERE(R e 58
Ja R Hh B o 6B 8 5 B s T A 5 5 1 1 2 B
eI 222 S AR 3T 28 38 AT LAFI S AR 10 2%
P SABE 758 A, 38 0T DL B 7E = A5 DUAEAA
WEAZ BB MR R EE M. RIETE(1999), 2R
WESF(2012)38 18 M 2 PB4 3E , FE AT DUAEIA
WERZ K B MR B A T TR T 0 3 R

A FEAE XT ek it 35T (&l S A0 AHE DL AT AR K
AR B FEA L, S — 2RI 2 38 21 e A NG 5 A 5% L
HI RS, BFoE R, 2 NS AR R — &
P2 FP A, LR AR (Q) x Hh EREAR (3 A4
b AV {20 o N | BT E T 0 Py e ) | LS T A
SRR 2 AR sc R B PR AL T SC IR AR , oA el
o5 A ek R RIHT AL A IS B B T E A
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Growth of a First-Generation Hybrid Between Chinese and Korean
Populations of Scapharca broughtonii During the Adult Culture Stage

ZHENG Yanxin', CAI Zhonggiang', WANG Peng', WU Biao®, ZHANG Shubao’,
ZHAO Chunnuan', YU Tao'", LIN Jianguo', SUN Chao’

(1. Changdao Enhancement and Experiment Sation, Chinese Academy of Fishery Sciences, Yantai  265800;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Longkou Fisheries Technology
Extension Sation, Yantai 265800; 4. Yantai Fisheries Research Institute, Yantai  265800)

Abstract Scapharca broughtonii (Mollusca, Bivalve, Arcoida), one of the most important commercial
marine bivalve species, is mainly distributed on the coasts of the Bohai Sea, and north of the Yellow Sea,
China. With the deterioration of marine ecological environments resulting from the extended farming
scale and frequency of human activities in coastal waters, and over-fishing, wild resources have decreased.
Mass mortality has become a major constraint for the development of S. broughtonii culture. The
hybridization of different populations has proven to be a good breeding method. Intraspecific hybridization
was investigated using two stocks of S. broughtonii; the China population (C) and the Korea population
(K). The shell length and wet weight were compared between two reciprocal hybrid crosses (CQ x KJ,
CK and KQ x CJ, KC) and two parental groups (CQ x CJ, CC and K@ x K&, KK) during the adult
culture stage. The results showed that the shell length and wet weight of the KC group were significantly
higher than those of the other three groups. The heterosis rates of the CK group for shell length was
between —2.03% and 5.44%, and the KC group was between 4.40% and 14.74%. The heterosis rates of the
CK group for wet weight was between 1.41% and 7.71%, and the KC group was between 5.32% and
23.71%. The heterosis rates of the KC group for shell length and wet weight was higher than those of CK
group. The wet weight of the CK group was significantly higher than that of the CC and KK groups at 14
and 15 months, respectively. Additionally, the heterosis rate of the two reciprocal hybrid crosses for wet
weight was positive and high. In summary, the heterosis rates of the KC group for shell length and wet
weight were markedly higher than those of other three groups, thus, the KC hybrid group could be
selected as an ideal breeding material.

Key words Scapharca broughtonii; Hybridization; Adult culture stage; Shell length; Wet weight;
Heterosis
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