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BUET RN Fr BEK, XTHR N H vt Ess i
B SR P AT RS M DL, LT E RS
YRR R 26 VLA 2013 4F 12 H H Rl e —Ht ik
NTFH it

1.2 SREFHE

121 FENRAIE PR AFL . WE .,
IIFe5e Bk & R 5X AR D45 1000 DA,
TR R XTI R R D Al e K R R 1~2 h,
SR 5 H S DU S AT Rs 7=

1.2.2 PO, ZREWL ALBITHER N
K6m., % 4m. & 1.5m KK, K
VEJE 55 D4 40 A3 — 70, ARt 3 85, b
BIS1nan 9 MR, EERR . BTSN
5 VU R B DL SR DUEEAS [ EAAR S SR R B &
B, S B SR HER, o ORI G B
Je, FEE DU, R B A b, BE R
DUBEARFHEEOR B M 1k . SE S EER Rl 8
H, XTRRRT 12 Mo WAL R R R, KR
28~29C . ¥ 24~25. pH 8.1~8.2, [RIH} 435
1000 mL BEbff 4 — a2 it 1Y S5 V0 B B DL e B &
S5XTBAIRERIN ., KUNgE& 57 Olympus 6%
B NS MO R RV RS RN E RS
XA MG AL U T BRI BEALERE ISR 30 1,
1.2.3 ZiFEHHEMET Fid kT EDIEY)
HE, HRFEHK 2 K, W& TSN
(1) 30%, Bt 5B EHE M A 50%~70%, 7£5 Kk
KGN T F WA se s, EEUMTE
#fi 4> 7% (Isochrysis zhanjiangensis)fll/)NEk # (Chlor-
ellasp.) by 3 o TERFIR#K G L2 5 mg/L EDTA,
FER IS B G AN, DA KB, B4l i
E SRR, FEIRIRS R B, FH i B % 2L R
EEEIC S . AL AR KB, R HE

FIORGM BB RER 30 A4 U 52 KRN 5% i B,
HE A ARSI
124 TEMERBEINIEETEE M2 30%%0H
SRERHR SR, AR R 70~90 MR O
SRR B 5L . SCIR T R B K 30 em, 9E
30 ecm. JE2y 0.5 mm 7B R AR, H4IZk
12 FrtS d i, SPATAREIESS 10 em,
F & HEH 50 mg/L KMnO4 SR LI 10 h If
FRAKE T . AR SBE 5 19 DU AT
MEE/NERE, JEHICRIRIEK, R 2~3 /d.
R B HE K B 2. FERb e, Xt E
FOROGE R R HE DU A A A 00 S B iR A T R R R
EEULEIHHARR, B 2 d FHAT H U R
TR 30 MR PSR N7 = S5 5E, HEHE
DL A T4 15 RIS AR, 4
20 RGIHFIE R,

7 25 R =HE DU /(HE DL B30+ R A5 %y HU880) <
100%

T3 2R =HE D175 B30/ B 26 FE DL%C X 100%
1.3 HiEaE

B 2 Excel 2010 #9125 401, FIF SPSS
21.0 Geit s iar aixtred . Jem R E bRtk T
geit o, BUE L B{E+RIE2E (X £SD), 3%
KPR 0.05,

2 #RE5HH

21 ERFEBENEBTEZNENESHE
REHLIN & 30 DA 7ed . 5298 . Fem . IR
&R ETR . AR SFLS T HIRGE 1),
22 ERFSERIEETZNERAS
LR T, SRS HIINZR AT R
FLHAHE DL DT 17~19 do SR VG BRI B DL & 2R 5 0
WMAMK A SR 2, KR L.

*1 EEFETENIERAENNENFESH
Tab.1 Thetraitsof Argopecten rgopecten irradians concentricusfor spawning

n=30; X+SD
B Z line 5ot /mm 5% %% /mm 5T 155 /mm kg kg P 5E LT /g
shell length shell width shell height body weight soft tissue weight adductor weight
¥ HE % selective line 56.06+2.16% 28.46+1.89° 53.76+2.10° 28.95+3.42° 14.35+1.86" 7.06£1.05
X} HE & control line 48.51+2.85" 25.53+1.93° 46.32+2.33° 19.18+2.99° 12.48+0.71° 4.19£0.92°

H: Fl—384R, FRARRIFR 2 5 AR B35 (P>0.05); FREARIR R 25 704 B 3 (P<0.05).

Note: For the same index, the same letters mean no significant difference (P>0.05); different letters mean significant difference (P<0.05).
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*2 ERFITHENEERSXMRBEARN
FERRFA4) B A& & (28~29C)
Tab.2 Embryonic and larval development of Argopecten rgopec-
ten irradians concentricus of the selective and contral lines (28-29°C)

ZAE G BTIE] time after fertilization

EE R POiED
selective line control line

CH BB

developmental stage

55—k first polar body 10 min® 15 min®
ZF—M% M first polar lobe 30 min® 35 min°®

2 4 two-cell stage 50 min* 55 min®

4 4 four-cell stage 1 h 10 min® 1 h25 min®
8 A ifidY] eight-cell stage 1 h 40 min® 2h 15 min®
Z A multicellular stage 2 h 30 min® 2h 50 min®
BEJR Y] blastula stage 4h? 5h 10 min®
D JE 4 D-shaped larvae 22h® 23 h®
SET4IH umbo larvae 11d* 11d?

HE LM creeping larvae 13d* 14d°
FHAFEDL early juvenile 17d? 19d®

T W —RE BB, 7R R 7R PR RE R L & IR 25 AR
8.3 (P>0.05); FFREAIRI 7R 22 5t 12 3 (P<0.05).

Note: For the same stage, same letters mean no significant difference
(P>0.05); different letters mean significant difference (P<0.05).

221 FZrE SRVEARD R DL Sk S ) eI R A
RN T2 BRIE (B 1-1), BP42K(50.0£3.2) pum,
UPEDD . BEPEEFES IS e E R 2K )5 10 min, 2
F ORI 5 — AR (BIRR 1-2)0 226G 30 min )5,
20 Jf 5T TRl AP AR T B, (A A W — i 1 AR K
I A B S B A A (AR 1-3) o

222 I ZHKEJS 50 min, ST )
PR, PR EL G, R E s, Aok
ZERL 2 DR/NAEER I BLEER, SZREOREA 2 4
LI (B 1-4) 2 K55 1 h 10 min, 2K5 09T 4656
2 WA, TERL 4 A RER, B 4 4 (8 i
I-5), Fid 30 min, SZRGON ARG, IR 544
GO0 E B ) 8 /N (EIRR 1-6) . 32 AF
JE K% 2 h 30 min, #4755 4 IROPZL, A 16 40
MOEACE R 1-7)0 SZREOR R4 1 Kk, s 24ekEH
B A%, ZHEIE 2 4 h gk AZEIR (8 1-8).
223 D W&hHm ELEFMAT, BPGEFE kI
ZAE U 2t 22~240 K H, 4Kk
90~95 um, RRFME DS 2 H B4 RE, 6
P4 R AE T B G 2 “D7E, Bh D B
R (ER 1-9), LB &) d s B4 B 1 8 i,

HUEYAGE, i FEE &R,
LB WE T A, CHEA&EFEHHLEY 6
CIBIRSE  Sogitail)iiohl 2o
224 FTWHH ZHEEH 7~8 K, K
HIKF(161.11£5.46) um. FeIRARwIH, ALk
T Uf 1) 8 FR R RS, TR S O DI ) R,
AT ROR BLERES, TS 0, 723 7 A8 B [
o FeTgh U, &Ik, WEkAE 5 (B
1-10), Feliz I, BRI, HB6E,
T A% AR % 35 55 11 R AT B 5 1 R 52 15140
iy, 458K R (203.89413.17) um, &4
11 d MATER, iAo 2 RS, JFH AR
HEERE
225 HBESH ZHEEE 13~14 X, #ELHR
WIR S E, RAk, giRmBERECHE® AH
g, v B LM EE g IR e T e 4, Bl
BOMEHON . MBI SN A E AR, 4 dnT
85 T A% I, SORT R R B R . S
Frz Rk, E&Y Rk Lhfshae 1, Hage#E
(IR I1-11),
226 TR hdLid 4~6 d WHEEEEE, FG
B AR S S FIHE DL, AR, H LA BT
W% . DUSTih 2Rk A Fe B i (R 1-12), S
YA ST I SMUAS WS R (BIR 1-13, EIRR 1-14). X
ASEIF IR ESAL | SR, B, 6. SRR
HNE G fih T35 0T WL(EIRR 1-15)0 R ZZRR53 I L 22
TG HEE ARG, 680K, FHDAPEMCRIE S, 55 20
KLV BT, kR B s, EK
LR, B OB R DAL HE DL (AR 1-16)
23 EARFEENETRSWRRAZ NS R
MEKEZBLE

TESCIR A F T, SR VG aF VS bel DL 1E & 2R 5245 Y
Zak 22 h REM D E4H, 52K N (92.00+
2.74) um, 7 H(77.60+2.51) um; ¥R RFEK K
(91.60+2.30) um, 7¢ = ~(77.60+2.51) pm, BLATBE
B R GMEANTK . 5m /MR, A
P2 F(P>0.05), £ 7 KiF, H R EXIERT
KA H P 22 5(P<0.05), 55 8 KA LR
TR (P>0.05), 55 9~11 RAFTE B F 12 R (P<
0.05), EBRSGXMBAMNTTEAES 4. 7. 8 KH
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PR EPE2E 7 (P<0.05). &0t 11 d B F, KA
AW, R EE R 52K 8 (203.89£13.17) pm,
X BR 2 A 5E K R (190.56+10.14) pm, 255 5 2 (P<
0.05); & R5TE5(178.89+9.61) pm, Xf MR &
F(173.89+7.41) um, 255 A3 (P> 0.05)(% 3).

HIIEL 1 Al SRV R IR R SRR
TR AERT 5 RAKENE, 9 6 RIFAEREM.
WHRH 5 Re KM H K i 4(9.78+1.34) pm,

-
ol e

T H 3K 54 (8.04+1.82) um; 45 6 Koe Ky H
KA M (12.13£3.46) um, Feim H K& (10.19+
3.44) pum; ARG R K IS KE R
(11.19£3.08) um, & H K& M(10.13£2.78) pm,
XTHRRAT 5 RoeK i HIRK 8 (8.7742.71) pm,
FEE H K AN (7.04+£3.80) pm; 55 6 KI5 H
RN (10.65+2.73) pm, Fom H K 8(10.19+
3.29) um; AR AT K HIE KRN

3

BT R VURF B DR IR NG . 4 Uk B RHE DL A K
Lo SZAEO0; 20 HEHVBRAA; 3: Antfiils; 4: 2 4HMRIN; 50 4 NI 6: 8 ZHMI; 7: 16 4HMRIN; 8: FEMRHH; 9: DIBLH;
10: FETRAH; 11 W E LN E; 12,13, 14 WA RS AEK; 15 16: HEDL.
ar SR b Mt oo BRI & AL e B £ ORASE
Plate I Embryonic and larval development, juvenile growth of Argopecten rgopecten irradians concentricus
1: fertilized egg; 2: release of polar body; 3: release of polar lobe; 4: two-cell stage; 5: four-cell stage; 6: eight-cell stage;
7: 16-cell stage; 8: blastula stage; 9: D-shaped larvae; 10: umbo larvae; 11: creeping larvae; 12. 13. 14:

formation and growth of secondary shell; 15. 16: juveniles.
a: first polar body; b: polar lobe; c: cleavage furrow; d: velizer; e: foot; f: secondary shell.
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Tab. 3 Growth data of shell length and shell height of the selective and control linesin pelagic
larvae stage of Argopecten rgopecten irradians concentricus
n=30; X+SD
H i #4764 /um mean shell length 3476 7 /um mean shell height
days of age EFH & selective line XJ & control line EFH & selective line ST HR & control line
1 92.00+2.74* 91.60+2.30° 77.60+£2.51° 77.60+£2.51°
2 101.40+2.19° 101.00+2.23° 84.00+4.18" 85.60+7.37%
3 109.17+2.04° 107.50+2.74° 94.17+2.79° 92.00+4.00°
4 121.62+3.54* 113.12+7.99° 105.62+4.17° 96.38+7.82°
5 131.11+3.33% 126.67+5.59% 117.78+6.18" 112.78+6.18"
6 146.67+5.59* 140.00+7.90* 130.78+4.66° 125.56+9.82%
7 161.11+5.46° 152.22+6.18" 148.11+6.58" 137.78+5.65"
8 168.33+7.50° 160.00+9.68* 158.67+5.57° 146.67+10.31°
9 182.08+6.56° 174.58+8.38" 167.92+6.20° 162.08+9.16°
10 188.75+9.32° 180.00+6.03° 174.17+7.33° 170.83+6.68"
11 203.89+13.17° 190.56+10.14° 178.89+£9.61° 173.89+7.41°

TE: [ —f8h5, 1ER— BT, SR 0 SRR PRI Y 22 SR .25 (P>0.05); - REAS [ DU 3R 25 53 1 12 %5 (P<<0.05).

Note: For the same index in the same day, the same letters mean no significant difference (P>0.05); different letters mean significant differ-

ence (P<0.05).
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&2 control line a0l %HEZ control line
0 1 1 1 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 1 1 1 ]
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Fig. 1 Daily growth of shell length and shell height of the selective and control lines in

pelagic larvae stage of Argopecten rgopecten irradians concentricus

(9.90+2.95) um, 7¢ = H 3 4(9.63+3.66) um,
SEIR R ER VU AE b DL T R AR VRIS O B A
KBRS T XA
24 ERFEHNEET RS TR R N EH
MERKEBLE

Zoad 11 d AR, SBPERHD R DLEE A RS WS,
AR B R EU I, R E R B AE R HEIT RN
o M 4 n[H, BRSNS E RLIBAET
K. FmiEis LK FRIBHHMXT IR, R 14
KA, EEH RWFR TR 5 AL 25
P . 2 (P<0.05).,

HER 4 AT, S5V0EFVE B DUFEHE DLRREE S 52
A RKBESRTRAKGERT R KREKE
148.53 pm/d, Fem i 173.16 pm/d; XTHRR5T
KK F 99.96 um/d, 5T F 108.43 pum/d.
PEH RHMEDLAESS 28 REF58 & WK T g 5%
K, Tixd B AR S 30 K 5e i T iE g e K,
REE R ERMLAT RS M E KREEA X,

HIE 2 AT, B Rk . SR RAMEE
WY S TR, 4 14 KGWEHARSTRK . 5%
[ 25 5 i 3 (P<0.05), VGRS I H RERM
WIS AR R A TR B AR T R DL



21 AR

AR VYRS B DLk

BRAMAESAK 341

WHEDLE T RS BARLES 12~22 REKMEm
RS KABE28, 55 22 K50 KIS 5 44 s s
K, R B T AR R DL 7 B A A K g
B e 300 A e ) A K AR A

25 BEIFESHENEEREMNBAEAENNKE

ZIL.\E Iﬁﬁlﬁ%tti&
H & 3 AT, FESR 15 K% 2878 RS R DLiEA T

AR MWEL T, RF RESEN 93.55%, XiE
/\X}Lﬁ%j‘j 80. 58%, 15{'_3 H /\E?L?Z@ ﬂ:XTm\/Z%\
LR (] AR 25 5K 22 57 g 25 (P<0.05) . 2f 20 KHf

x4 EARFEHENEERESMBRAMEHNINETKNES

S PR B VR E RN 90.53%, X AL
TN 78.65%, WEH RAAEFL i TX A M
REIAR () A5 R 22 5 W38 (P<0.05), 45 %W, %&H
RINMEE AR | AR R B B

3 it
31 ERFETHENNKERBRAE

st e vh, R & B B LR ST,
T H R ARG & B A B e it 7E
JK I 28~29°C (EL B 24~25 R, BVGERE R I

E S

Tab. 4 Growth of shell length and shell height of the selective and control linesin attachment
juvenile stage of Argopecten rgopecten irradians concentricus

n=30; X+SD
H i -7 K /um mean shell length - #4515 /um mean shell height
days of age %H & selective line X} B %& control line %H & selective line %f & & control line

12 218.89+6.51° 206.67+8.66° 208.89+9.28* 194.44+7.68°

14 302.50+31.96" 279.38+24.27° 251.25+28.00° 246.25+14.08"

16 412.50+29.64° 356.25+24.46° 342.50+36.94° 304.38+19.53"

18 528.75+40.51° 446.25+34.62° 427.50+38.45° 345.00+29.28°
20 643.75+55.79* 538.75+39.07° 525.00+67.82° 421.25+33.14°
22 798.75+95.53" 643.75+55.28" 645.00£72.70° 501.25+46.12°
24 1192.71+35.28° 798.57+71.20° 1032.43+75.53° 669.86+59.25"
26 1639.00£170.68* 1104.67+122.80° 1584.00+213.86° 941.67+120.48°
28 2136.75+199.37 1373.62+122.13° 2157.38+206.41° 1287.00+173.73°
30 2606.83+145.87 1738.50+119.68° 2728.00+103.65° 1771.00+188.61°
32 3054.86+146.17° 2064.86+195.10° 3163.28+213.38° 2097.86+213.74°
34 3486.67+238.71° 2405.71+126.87° 4018.33+454.99° 2580.00+149.44°

T 4865, TER— HER, R R 2R PIRNRE (A 2: S A T35 (P>0.05); - BEAS A 2 7R 22 531 12 35 (P<0.05).

Note: For the same index in the same day, the same letters mean no significant difference (P>0.05); different letters mean significant differ-

ence (P<0.05).

4500
= 4000
= 3000 BiEF & selective line
e aXf 2 control line
@ 2500 + [
& 2000/ | E
Al
2 1500} rEEE
2 ; # g
1000 - b ‘ r' E
s b EEEEEEE
0 H LK A % g
12 14 16 18 20 22 24 26 28 30 32 34
H #k%/d day

Bl 2 SR RRE B LI A A S0 IR B A DL e K Ao

5 4000 n=30; F£SD
S 3000 WEEF R selective line

| @XfHRZ control line

2500 ;
2000 | ol &
1500 , ol
R 5 Wz
1000 | . g ol &
500 - 1 EEE
0 ¥ -, i ’ ﬁ £
12 14 16 18 20 22 24 26 28 30 32 34

H ##¢/d day

GRS

[l —H6 b5, TEIR— H %, TR D 2R 22 58 8.3 (P>0.05); F-REAN A 7R 22 52 .3 (P<0.05).
Fig. 2 Growth of shell length and shell height of the selective and control lines in attachment
juvenile stage of Argopecten rgopecten irradians concentricus
For the same index in the same day, the same letters mean no significant difference (P>0.05);
different letters mean significant difference (P<0.05).
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B Lot it UL, MIFL UL . U DL, S AL B DL L
ol %% : B 0 057 KA ot PR G, 21 2 B

N\ LRI T A A, 7
= N IR, T B 5 HE AR LA 98 A A
BEN\E \ ST B DL LA D) B A e
T NN N TV B DL B DL A R, e
B P P
75%| &%;g W R LK, HONRHG & B OB Ny 27~28°C 1Y,
y DRI PR . N N .
N ER A Y S R AN L T
o, \ P Ll N . R . ..
el N\ N\ ISR S U I % 77, WM %2 77 kSR, B

metamorphosis rate survival rate

P 3 SRVHERVS RS DL A DL B R S
X RS R GG R AL
[F) —FE A%, FBRAH IF) ) 7R 22 5718 1 3 (P>0.05); F B[R
W 7w 22 53 . 3 (P<0.05).
Fig. 3 Metamorphosis rate and survival rate of Argopecten
rgopecten irradians concentricus in attachment juvenile stage

For the same index, the same letters mean no significant difference
(P>0.05); different letters mean significant difference (P<0.05).

WG FIRE KB R4 TR AE M. H
g | AL B RIHEDL 4 e, SRR
B2 14 /T (Ruditapes philippinarum)!'” | 35 3 15 11
(Perna viridis)!'® | 4115 (Crassostrea gigas)!'” |
1 T8 4 (Modiolus modiolus)% 45 X5 3% U1 2 ik i %
BA BT BOARRL. 5 7G AR B DUAE 25 o0 e A 0 B
Bk A BB AR B, 0T LLE B TE 68 5 3 11 g
B XTERTE 1 e PR 3R SRR B IR A B —— R A
— M AR 3 1 HR BRAE R &)y e R AR S AR AR, T
ZAFE VLU . B OL B2k D122 4 e pf
EHABIFEPEAAAEX -G, AN, BPGEHE
B ENE R Z )G, RT3 L, ShER
TG WIE OB Ik A 5e, tnE B IZN Bk E 2
HEDLI

W R IAES FURIA R B 18 F K IR 4 TP,
5 ¥R 35 Jig DI (Patinopecten yessoensis)12~15°C . #i
fLF3 U1 (Chlamys farreri)18~20°C . %5 I 22~
23°C LA KA BEHTFL A UL (C. nobilis)26~29.5CHH L,
S5 DU RS B DL ) IR i & 8 R 4 B e v T LAt e
() DL, SRIATENRIG & & o 72 v 4 B 3 5 5 44k
IR UEAT, (A B AR, £ 5KEA P, 1t
Ai, BEPUEHE B UL D B4 H1(92.00 pm+2.74 pm)
KH B RWIHEDN (302.50 pm=31.96 pm), -5 IR 5

FRE B BT BT
32 ERTFEHENEBERNYHES. MNAEK

7E M A 2R 55 2 1F T (K IR 28~29°C . R ¥
24~25), SEVUEFS I DT RS R K BRI L
PR R AR K R, (B2 5 R B2 (P>0.05);
HEAMEE WG, SEPE RS B DB E RS KRR
BIRTXER, £EFRE5MBEANTK ., 525
S I 2 (P<0.05); XoF B 25 100 HE DL A% 285 S5 RN A7 T
FAT IR R T R EA B EILH(P<0.05). 4
FEARM, SRV EFE B DL B R AE L) HURIHE DL B
AR ABARR | AR EG R, £F
REIM RS HAh, BVEEE RN
VET ZHE DL B2 B B A K ok 5 v P i
B 1) 25 VYRRV B DUREAAR [ 0T b, SR VG BRI R DL
PEH R UK 28~29°C, H#K 57.30 pm)5e i H
$8 K T8 R W VT SR A ) AR VE BRSO AR KR
26~27°C, HIEK 33.9 um), 70075 Rk 01k
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Early development and growth of a selective line of Argopecten irra-
dians concentricus

FENG Jie, ZHAO Naiqian, ZHENG Yuchen, WANG Wenjie, LIU Xing, PAN Ying
College of Animal Science and Technology, Guangxi University, Nanning 530004, China

Abstract: Development of embryos, larvae, and juveniles of Argopecten irradians concentricus were observed
using an optical microscope, with a digital camera at water temperatures of 28°C to 29°C and salinity of 24 to 25.
Zygotes began the first cleavage at 50 min post-fertilization, developed to D-shaped larvae between 22 and 24 h,
and the larvae developed eye points and feet at day 11 and entered the attachment metamorphosis stage. There was
no significant difference in the time of embryo development between the selective and control lines (P>0.05). The
shell length and shell height were not significantly different at the embryonic and early larval stages between the
selective and control lines (P>0.05), but there was a significant difference in shell length and shell height at the
post-larval and attachment metamorphosis stages between the selective and control lines (P<0.05). The metamor-
phosis and survival rates of the selective line were significantly different from those of the control line (P<0.05),
and the selective line has obvious advantages. The results show that the growth of the early planktonic larval stage
of A. irradians concentricus was slow but at the post-larval and juvenile stages, it was rapid. The growth of shell
length and shell height of A. irradians concentricus was not synchronized. The growth speed of shell length ex-
ceeded that of shell height at the earlier larval stage, and at the later larval stage, the growth speed of shell height
exceeded that of shell length; at 28 to 30 days, shell height exceeded shell length. At the larval and juvenile stages,
the growth of the selective line significantly exceeded that of the control line. The selective line has obvious
growth advantages and growth potential.
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