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Tab.1 Comparison of biological characteristics between Argopecten irradians concentricus and Chlamys nobilis

TiH item

BVGEFE I D A, irradians concentricus T FMFLE D C. nobilis

3% classification
P A% no. of chromosome 32

M5 gender Bt R K androgyny
HEMRBIfA color of gonad

i@ N PE adaptability TS, ARER A2 MR

wide range in temperature, strong low salt tolerance

ARAFE growth AREN, AR, SRAE R

small individuals, fast in growth

B3 DURL, MEVS R DUJE  Pectinidae, Argopecten

FLAGIHLAQ ivory-whited /pink @

B URE, HifLES DB Pectinidae, Chlamys

32

MR SR dioecism

HEGI/EE G Q ivory-whited/orange-yellow @
MRV RN, ARERTH 24 5

narrow range in temperature, weak low salt tolerance
AMER, AR, FRELRIEK

large individuals, slow in growth
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uratus) 5 i DLU IR R A SR FL I D15 HF 3R
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FHB T4 00 5 %60 5% DUSEA 748 7™, 439l 3R
FRAe SRS FL ks DL RN 5 P BF S b DL ARG O . WA
kst DU ARG VR TE S A0 T WL, I TETR ADR T,
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P S5PERRE B DL(Q) SRSt HIAL I DL () A se IR iR & &
a. REZAEIIOIF; b, HEHEE —MAA; . HEMEE AR, d. e SH—IRONZL2 4HML); £ 25 RN L(4 41 A i),
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Fig. 1 Embryonic and larval development and juvenile growth hybrid between 4. irrdians concentricus (9) and C. nobilis (3)
a. unfertilized mature egg; b. release of the first polar body; c. release of the second polar body; d and e. the first cleavage; f. the

second cleavage; g. the third cleavage; h. multi-cell stage; i. blastula stage; j. gastrula stage; k. D-shaped larve; 1. veliger larva. PB1:
the first polar body; PB2: the second polar body; PL: polar lobe; CF: the cleavage furrow; CIA: ciliary; VEL: velizer.
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B2 AESRTFLE DL(R)5 SR VGRS B DL (S sc MR & &
a. BT b HEH S —MAA; oo HEHEE IR, AL e SE—KURZLQ AIED; £ RO (4 A IY));
g SERONZL(8 JUML); ho AN i BEARH; . IR k. D IBA G 1L W4 HL CIA: 47, CF: B2,
PBI: S5—Mefk; PB2: 45 —#eik; PL: #&M; VEL: ik

Fig. 2 Embryonic and larval development and juvenile growth of hybrid between C. nobilis (?) and A. irrdians concentricus (&)
a. unfertilized mature egg; b. release of the first polar body; c. release of the second polar body; d and e. the first cleavage; f. the
second cleavage; g. the third cleavage; h. multi-cell stage; i. blastula stage; j. gastrula stage; k. D-shaped larve; 1. veliger larva. CIA:
ciliary; CF: cleavage furrow; PB1: first polar body; PB2: second polar body; PL: polar lobe; VEL: velizer.
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Tab.2 Embryonic and larval development of the reciprocal crosses between A. irrdians concentricus and C. nobilis

KB M B developmental stage MH HM MM HH
HH—HMAK first polar body 15 min 15 min 15 min 17 min

2f 4K second polar body 23 min 25 min 25 min 30 min

2 4 two-cell stage 50 min 50 min 55 min 1h

4 ZHfE four-cell stage 1 h 20 min 1 h 20 min 1 h 25 min 1 h 30 min
8 MUY eight-cell stage 2 h 10 min 2 h 15 min 2 h 15 min 2 h 20 min
Z 4 multicellular stage 2 h 40 min 2 h 45 min 2 h 50 min 2 h 55 min
PR blastula stage 4 h 50 min 5h 5 h 10 min 5 h 30 min
JE7 W] gastrula stage 9h 9 h 15 min 9 h 35 min 9 h 50 min
A4 L trochophore larva 11 h 50 min 12 h 10 min 12 h 40 min 13 h 30 min
D JE4hHL D-shaped larva 18h 19h 21h 22h

TE: MH: S5PH AR RS DL QAL SERTAL I DL S HM: AR SRRTALES DL QRIERPH RIS R D135 MM: S5 P4 A3 D1 H 24 HH: AeStRSfL R DL A 22 4.
Note: MH: 4. irrdians concentricus (?) and C. nobilis (3); HM: C. nobilis (?) and 4. irrdians concentricus (3); MM: A. irradians concen-
tricus inbred group; HH: C. nobilis inbred group.

*3 EARFTENMERNIBNERZERS BRENZHEMPUERLR
Tab. 3 Fertilization rate and hatching rate of the reciprocal crosses between A. irrdians concentricus and C. nobilis
n=15;x £SD; %

I,m H ) EH Hﬂf @ . MH HM MM HH
item time after fertilization
TR 15 min 31.57+22.58" 38.76+21.49% 45.50+10.32° 49.33+8.81°
fertilization rate 20 min 53.76+17.43° 60.04+20.65" 81.56+12.84° 83.50+5.73%
25 min 75.36+21.95° 80.43+18.83" 92.17+10.74* 90.75+6.26"
S Ak % 18h 50.29+16.67° 45.01£19.15° 23.37+8.53" 17.3346.94°
hatching rate 21h 69.50+16.30° 56.61+19.38° 79.01£10.19* 64.71+8.57°
24 h 72.15+19.95° 65.51+21.09° 87.33+7.37° 89.50+6.34°

TE: _EAR TR TR R M L 22 S %5 (P<0.05). MH: S5 PG HEVE B3 D1 QFIAE SEASFL A DL 33 HM: A B AL g DL QR 8 P 11 B DL &8s
MM: PG RF B DL 1 32405 HH: AR 5L AR DL A 52 4.

Note: The superscript footnote marker indicate there are significant difference between two groups (P<0.05). MH: A. irrdians concentricus (?) and C.
nobilis (3); HM: C. nobilis (9) and A. irrdians concentricus (3); MM: A. irradians concentricus inbred group; HH: C. nobilis inbred group.
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Tab.4 Therate of D-shaped larvae of the reciprocal
crosses between A. irrdians concentricus and C. nobilis

n=15; %
St Tyl b
experimental group average value
MH 54.84 0.83
HM 66.74 1.20
MM 85.58 0.15
HH 80.35 0.45

TE: MH: 274 8RS 53 DL Q N4 St ML DL &5 HM: A2 S AL D
QFIA VYRS B I 3 MM: SR VYRS B D1 F 224 HH: AR5 AiAL
Jad DU 22 4.

Note: MH: A. irrdians concentricus (9) and C. nobilis (3); HM: C.

nobilis (9) and A. irrdians concentricus (3); MM: A. irradians
concentricus inbred group; HH: C. nobilis inbred group.
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Fig. 3 The growth of shell length and height of the reciprocal crosses between A. irrdians concentricus and C. nobilis

MH: A. irrdians concentricus (9) and C. nobilis (3); HM: C. nobilis (?) and A4. irrdians concentricus (3);
MM: A. irradians concentricus inbred group; HH: C. nobilis inbred group.
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Fig. 4 The heterosis of shell length and shell height of the reciprocal crosses between 4. irrdians concentricus and C. nobilis

MHxMM: heterosis between MH and MM; MHxHH: heterosis between MH and HH; HMxMM: heterosis
between HM and MM; HMxHH: heterosis between HM and HH.
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Fig. 5 Effect of temperature on gamete compatibility and zygote fertility of the reciprocal crosses
between 4. irrdians concentricus and C. nobilis

MH: A. irrdians concentricus (Q) and C. nobilis (3); HM: C. nobilis () and A4. irrdians concentricus (3);
MM: A. irradians concentricus inbred group; HH: C. nobilis inbred group.
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Fig. 6 Effect of salinity on gamete compatibility and zygote fertility of the reciprocal crosses
between 4. irrdians concentricus and C. nobilis

MH: A. irrdians concentricus (Q) and C. nobilis (3); HM: C. nobilis () and A. irrdians concentricus (3);
MM: A. irradians concentricus inbred group; HH: C. nobilis inbred group.
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Fig. 7 Effect of sperm concentration on gamete compatibility and zygote fertility of the reciprocal crosses
between A. irrdians concentricus and C. nobilis

MH: A. irrdians concentricus (9) and C. nobilis (3); HM: C. nobilis (?) and A4. irrdians concentricus (3);
MM: A. irradians concentricus inbred group; HH: C. nobilis inbred group.
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Tab.5 Comparison of growth prediction test of reciprocal crosses between A. irrdians concentricus and C. nobilis

e EXARVS V475 2%

B (e ) FETRUCEL

RZ
experimental group iterations average variance gradient error
MH 6 0.00060796 0.026705 0 0.99945
HM 7 0.00046975 0.040214 0 0.99954
TE: MH: S5 P4 RF B DL QA SRS LA DL 35 HM: A SEA AL DL Q 1 25 PU =5 g D1 8
Note: MH: 4. irrdians concentricus (Q) and C. nobilis (3); HM: C. nobilis () and A. irrdians concentricus (3).
*6 BEAFERNSERMNIBNERZENTKMZTSTNES EFRMELLER
Tab. 6 Comparison of prediction and reality on shell length and height of reciprocal crosses of
A.irrdians concentricus and C. nobilis
o 5¢H shell length 517 shell height
%xgﬂ Dm/d S =Yy N o SE oy P s (== N e = QY
hybrid group days of age < PR{E/um B {E/um TREEH/% SiBR{E/um T {E/pm RER%
reality prediction error rate reality prediction error rate
MH 10 189.25 184.5837 2.466 180.21 173.8233 3.544
11 199.62 193.5362 3.048 188.99 184.1717 2.502
HM 10 191.26 185.2739 3.130 178.27 172.2835 3.358
11 201.55 194.8517 2.976 190.29 185.7165 2.403

FE: MH: 82V 5F75 B D1 Q FNAE SEMIAL AR D1 35 HM: A2 SEHIALER DL QRBP4 HEE 3 DL 3.
Note: MH: 4. irrdians concentricus () and C. nobilis (3); HM: C. nobilis () and A. irrdians concentricus ().
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Reciprocal crosses between Argopecten irradians concentricus and
Chlamys nobilis

PAN Yida, FENG lie, LIU Xing, WANG Wenjie, PAN Ying
College of Animal Science and Technology, Guangxi University, Nanning 530004, China

Abstract: In this study, two scallops, Argopecten irradians concentricus and Chlamys nobilis, were used to inves-
tigate the possibility of intergeneric distant hybridization in scallops. Using 4. irradians concentricus as the fe-
male parent and C. nobilis as male parent, we established four experimental groups—an orthogonal group MH, a
reciprocal group HM, an A4. irradians concentricus inbred group MM, and a C. nobilis inbred group HH—to in-
vestigate the fertilization, early development, and growth and survival of reciprocal crosses between the two scal-
lops. The results show that reciprocal crosses of A. irradians concentricus and C. nobilis can derive hybrids. For
reciprocal cross groups MH and HM, the time required for the embryos to develop into D-shaped larva was less
than that required for embryos in the inbred groups MM and HH (MH 18 h, HM 19 h, MM 21 h, and HH 22 h).
The average fertilization rate and average hatching rate of the MH and HM groups were lower than those of the
MM and HH groups. Under different temperature, salinity, and sperm concentration, the fertilization rate and
hatching rate of reciprocal cross groups MH and HM were lower than those of the MM and HH groups. A com-
parison of the growth of planktonic larvaec among four experimental groups from day 2 to day 11 revealed that the
shell length and height of the MH and HM groups were significantly higher than those of the MM and HH groups,
with both showing obvious heterosis (P<0.01). Experiments designed to predict the larvae of the orthogonal and
reciprocal groups on the basis of the inbred group in shell length and height revealed that the growth tendency of
hybrid scallop can be predicted using the BP neural network model method, and the error rate of the predicted
values was less than 4%.

Key words: Argopecten irradians concentricus; Chlamys nobilis; reciprocal crosses; embryo development; larval
growth; BP neural network; comparison of prediction
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