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W L1992 5212 A AR H S P B DU R S B A7 AR P EIRSE T 7 {URYEBE AR I (Argopecten irradians)
JoF e RESLE IR 1S MEIREEERMA MK, 2R ABC3H A HEL AEZHEL IS MEARER, GRS
BRBEM . SRR BRI AGTRERNIRERR,H S REMT BRAEEARL 15 PAZER
RBCRARLMEY 1.35% ~68.23% BN 31.M4% , HXFERF, ARLR ML RERHSETHHRA, BH
EEHEGRTHE. IS MAREAPH 4 MTEBRAT R 3G ERFRREEFBA N A
186 MF%, HEERTHMEMLUEAFARARIFAIEAF,, FHET A XL TS L ERESREA
. FEANMEV.BRARATRRHESHYBERAEF(P20.05) 50 HeB A BH A LR FAM RAH
K EAR ARHKESFEREZEFEE (F<0. 05) BN EE(P<0.01). ARAERN, BHBN M A X SH
AZER, RENETEENNME B, EERDBHEATEREY 25.9% , RIERETR 12.7%,

XA SR AXRR AXER
R 58 5961, 2 TR A

T Bt W ( Argopecten imradians ) B2 W 4K B
BAFEATERL" Y, AFESES LSRR
AR HIRARTEFRAMN K, EHFATRES
FRTEE — ARl % B AT, angh st T S 4k
REREEAT . EKERERLEDY, HHBRER
R, BEH e ORI 0050 A PR R i e ) A
WEERRE,

HEEMEN SMEENER0E, L2k
HYREMTRE EHRY,. B BYREH
HEREARRAFEHREETRY . AN
s BB AR N AL FR BRI TRRCH
W Th Ky 58, Newkirk 2807 %4 2 e B 31 4145 ( Ostrea
edulis) KE BT A 2E R, 8 1 RINBEEH T
HEF AL A 23% ; Haley %1% % 25 Pt 45 ( Cras-
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sostrea virginica ) £ K IR AT AL TR RA, 3
T3 ~4 W MAHEAT I F TE 2 MK R iR BER
3 ; Haskin 2507 0t S AF HE47 iR SR AR B0 b L7
F R (MSX) 345, MHATREE D LB A AR R
T 8 ~9 {&; Beattie 25 X {4t 45 ( Crassostrea gigas)
HESFRTHRFRITEE BLT 7 MERREK
A ATIANFANTREBOARES,

W B AT &R AT bR AL 5
K, R AR, Tharra 2% %f B I ( Argopecten
circularis) Il H 3T AT I A) 23R, BF L T S0 L 4
KRIEEE R, BB EHMNE, REP RBERX
i B AEH S A R I RE
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1 #RMAZ

1.1 #RpkE

LIRFT RIS R IR 1992 & 12 A ingX3|
AFHE, UBEESRENTRAETFEEENE T R,
2000 £3 AZRNERE K FRiEREHTHIE
R EEHRET RBOMESA. ERS ALB,
CIH, BEES MNEXRER, 1 MEBXH(MER
0 ARRENE . HRANERER) .
1.2 AL~ SWANEiL

MR W A W R Rk
#HF,BFIhE, BAEEEMEBET 1 MG
10 LEZERH, MAZEIMRINEN 23 CRonEM
7K s BB 2R B 20 4~ LA R M ZE 60 L B ZIEHE+
TR PR R A I . B AE Y DL S
HAE AT RER R HRUS F0A 620 7K LABE A K
PR FER. S DERSES, BEEK,
. IR, H 500 BRARME A TS
#4510 L BZ RS, 3 30 ~ 50 B/ml. BT
L, B, E Rk, REEE
P ERE, AR R TIERE  TE 4 ki
Y.
1.3 fhhidw

BRRRIT20~2 h EREEFEE &S, TF
WBEERREH LW (Isochrysis galbana) , J5 BIINEL
=R1538 % ( Phaeodactylum tricornutum) , B E KB
BHTE 17 ~21 C, A RERLUS A B HME R,
HeREoKk 1 K., BEEFIRYREEAFE4N
HIRREL, B FE 8 BLOE R BT 2 ok T B, 3 4E
WESARMER LG, RuEREE SR —
o
1.4 REBUEF HEATERFER

7 10% 1R BB B, B2 T B E T4 8
MR B, SRR INEE, 200045 A3 H,
H AT ARG AR T B R, B REMESE
B, BHIFIFKA 40 BAY 40 cm x30 cm P48, HHF
FHENAAZREF S KB AR SR ARSI T,
[ HmE LW 15 HR4s, RBCEFEERF R, KB 1.0 ~
1.5 m, BERFKP S mm ZEHE, FHhAME M
1%, HRVLRIRISE 1 K, B5IEFIERIEE, MU HR
Bl em B EAEHFE(RBEO.5 cm) P, N
B2 em B, BRFRE(FRL5~2.0cm) &
¥ 30 ~40 B, FEFKBR 2 ~3 m, B8 BERI %,

HRREMEELEY, FEL1L B 20 B, ZHRE

HRAXERDFE S BFHBRY

1.5 BERHMNEkREY
FRABRAEP AN BT RE B AL

HAKAREESNES, FEMBAZERAM

SRR RALE 10 ~ 20 MME, MR KRR NE

BES, A, UBRL2E 13 41K,

1.6 HB3ITWIR&E (self-fertilization depression)
AXEBFE(SD) LERF(MP) MAXXE

(AF) RZE R AR R BE 4 KSR KR,

P

SFD

_ MP - AF

AF x 100%

2 &R

2.1 BEBAELZRNEMESHILE

LHosr 3 WkhT , B ISP ERRRERE
U IR 3 MR 2B SE R R AR
(R1), MR AN, & HZHN RAZHEEE
R0 88.18% ~99.99% , EARM B Z R E R
HERBENREEEEHTHES . BEEr
L8R 15 B R ML 1.35% ~68.23%,
FI9031.44% B 3 0 R AL AT R
E,H56.76% ~75.00% , -2 68.53% , X 7B
HERIBARER AR EZ FAFERRAWER, 1
HHEZF, #FREOFLETRETERE,

1 BEBATFHEERSHRANERERPLR
Table 1 Fertilization rate and hatching rate of self-fertilized

Argopecten irradians

R T % Wi/ %

Family Fertilization rate Hatching rate
A, 97.48 1.35
A, 97.92 288
A 97.44 20.74
A, 99.65 3.54
As 99,75 16.69
Ay 89.29 75.00
B, 98.32 43.21
B, 9774 38.75
B; 99, 99 47,06
B, 99.99 23,21
By 98,78 60.76
B, 88. 18 56.76
C, 9998 41.47
G, 99.99 68.23
C, 97.11 40. 46
Cy 98. 87 31.64
Gy 98,28 27.03
Co - 99,23 73,83
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R E R RFTKA KT 166 ~ 173 um, R A X F
BT 40 B A KRR R MU B X8, &
SHHR BN T AT RRER 27.3%, REH
24.4% EH R 25.9% (F2).

2.2 BEBRATRATEYANER

W G, ~ G S M ERERARBXR C,, ik
BEE 1 KR, 85 dTERH R HINETK,
FE(E2), WRHAED 11 BT, BEHETR
Bk 178.3 um, RITRM 16 d KEFR ST EXR

%2 BEBRFRAZRSHRANERS AL KHE

Table 2 Mean values of veliger growth of different self-fertilization family in Argopecten irradians P
R C, C, G C, Cs <,
Rearing days g L H 3 H L " 3 H L H L
1 73.4 91.0 73.0 92.0 73.4 91.8 7.2 21.0 72.6 91.2 73.4 92.0
-] 91.§ 110.2 93.1 112.4 21.8 19.0 92.0 1l0é 92.8 111.2 £33.5  140.8
11 130.0 139.0 1332 141.4 133.6 141, 8 131.2  140.2 129.8 137.8 163.6 178.3
16 154.2  165.6 150.2 171.6 161.2  172.2 159.6 171.6 161.2 172.6 N Larvee
o H - Pl L- R '

Note; H - Shell height; L - Shell length

EHZREF, MARER. AKX XNIEE
Progeny number, shell length, shell height and
total wet weight of self-fertitization family in Arp-
opecten irradians

2.3 WEBNFEAZRRN F, FEREEK, %3

Wt E Tabile 3
2000 5711 K 20 ~22 ¥ ARAFEH, it

RAKBY B FOR TR IE BRI AT 5 K A B A

HE(X3), BE3 T, EHENE, B C 5 H R GRTAURA siﬁm;l

BERRRBRBTHEFFOAXTFREE

100 A FRAMEUEMERA S A BIA B AIB, & 5 e

FEF/mm KE/g
Shell height Tolal wet weiht

35.3£9.8 12.77+11,32

B H TSR R RERA AT As 181 oS AT aagd 12.40m05
e woB Do maad e
B &t B 20 5 H e I AR BT AR, BT R Ay 43 37530 421231 14.9522.66
HAERFANRRER K AR ESRAREX SE?A 3/7 391.09:‘:?.9 331.{:1'?:‘0 13.0315.34
HER(P<0.01), AREFHAASRRGHE B, 61 39.823.9 37.6£3.5 12.44=3.16
ARBEUHS(P>0.05) CARBRFHRSR 7 Pl TOe] EeD
(P<0.05),1fii BHEAHEEHEER(P <0.01), B, 186 37.024.3  34.7:4.0 9.97:3.40
A-REMTFRAGEGECERQERANE o 7 o ledd @ TART 272N
R, FRNBERK XHAXFEBRENFIHR 13.5% e, 0 ’ ’ y
11 9% , Y4y 12.7% (%3) - © W mosss 360ss2 Desas
2.4 AXREERDDAHRTSME c. 86 42.725.5 40.9x5.2 15.3645.53
WEENARASHRETEAAAZMAR & fo LTl BN s
FESHEFBEERA(RS) . MREEEHE g % e.8% ,

WERER 11 d, AXF, T 16 4, F, BEMEEE . o opn, sm, 491 4.8.C Gk S TIEERREL 52

Ku EE$0
2.5 BRRT, {EA Note: SFD,, SFDy, SFD¢ refer to self-fertiliation depression of shell

FIRER A EHRRE, B A BEN2DF, ™ lengh and shell hoight
EHATRB AR B AR F, B R,
BRI 1A F, MEHEOE F RSN T A BEZ 2.6 REBRHIE

FEMEREEMT 21 d(F4),

2000 FET M AKX ELLE6TANEL
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FELE 1A 20 HEEHHER , RRA IR R R4
RASEAR. B, RRNFEENRE, 5 —0
HEW G, F L H 50K 61 A Fy ik, Hb 20
MEATRATER, 4 P RRTER.

¥4 RSN ETRES DTSN E (BRI ~
2 °C, M)
Table 4 Metamorphosis time of larval settling of self-fer-
tifization family in Argopecten irradians ( water
temperature 17 —22 °C, Salinity 31)

piri| ZHEN METEEMR wHEER
Group Fertilized date Metamorphosis date Interval
Control 28 Mar. 2000 7 Jul. 2000 It
F, 28 Mar. 2000 13 Apr. 2000 16
F; 1 Jun. 2001 21 Jun. 2001 21
3 i

XIS N H A AR IR BRI L B R
X EZHBERNERZBIFLERENRES, £
B RAER A BARR, ERHR PG 3
AMERE I MEHERRPHATHRAEEHEL.
[ 3 DAL YR AR R4 (A, By Co ) FIBFL M
HERE, AXZFBULRRBECINEERH
Z— AIRERHTARERNFLEKEHBET
REEER. BXZRANMLERRE TR, £
SRR BLEEBENERE, 5
TR TWALEREE, AXFERNERSREKE
Hth B F AT RS B A | &l M 6 5 A (R R B
HEERE R RIS BRINSEATS
BHBER. ERERBSE, FAXHERKF, 4
HREERFEBAT —EHHWE, Z3E A2 HE
/B k%5 . Beaumont!'” HFEE R, BAHA R
BEWETIX T N (Pecten maximus) WS B A K, %
HUREFERRARE, AMRERER, HXK
WEEEWELE NS HAR, BREKRERR
HEWRER, ARE - ZRIRERE, MY
HrBOEERAL AN R, AXHATESHHER
THRA,AHEESHAERAEIHE, 54
WAL RN TN AR - FNFRB
#. Thamal® 3t 5% I ( Argopecten circularis ) 838 438
AEKTFTAE 3 R g A — XA L B
4 S 18 Hgm 4 I ER 12. 4% F11.2% , 3F
XM B ZERSIENERERBERENEK
ARPEHE, FRLEFI MR R REER I

AT A 4h ikt IR RE AT R 4T R 1 AIRATAEK
IR 25.9% . Mallet %" R B ML) HK
AMEEZERMBHAZHERARE . TRESR
REZME, mTREERNEATXEHER, BX
BRI R B ART o

Bk Bt B C, RAE BB BFL,
HMAXRFRBRE T R TR, REL
BXHEEEN LA RAR T FAAERER
HEHRNRE—EEE L RRALRBIHEH,
LA, ZRRBF, MEBRAREIREIHF, B
ZRRTEFARASANE, EAEXERE
F MERE B R ST A TS T RR N ER,
F, AZFANERY BN ATBHELRSENT
21 d, R BT, S rEER L) b BB 0 R T R
BEXTF, EFE, B8, AEEH IUHT 2 U
ERESARTREANERASERLRTFEE
FehkRAKET, BXESE I~ EERETR
MARTA R, EREFRIEER N EREd
AT R B MR (R B sh Yy i 3 R A
ERHE—HFRARR.

FERAH B, EXRAFR T ERET K TE
RRGBARAT R E, RAF—-RE TR
EEFEAKER T AR, BARTE
RESEERMAHERLIASHER . XRH
EARFREN T BRI 2T REE AT
s EFFEETFH S FAXRP, KTFARER
TAEREER A B LT, A BGAE] 180 R4,
X4 B H RN B I ER AR A B i S Bt
FE77 T EH PR B RN B

AR HRY], BRI E XA LUSHAE
LR, ARAR AR TREN B, EEE
BRMB, AEEREN 25.9% E3 T Rk B
PN 12.7%, IMEAHREMATE. Bi&
FRRA KN ERBEREATRAR. FHRABRER
ALSERXEMh e R, TRRANSREXY
WRRELER, BENE, *LRPF M, F
BB E A DA IR FE B TS, X SO i B 3
HE 230, (ER AR H R TR R,
AR LRI FRNT , X — R ER ER AT
BHER. AHRRANTRE TR, TRk
THBEEREENEYFBL,

il EXR T AP ASFRAEEALAG ML TR,
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Self-fertilization family establishment and its
depression in bay scallop Argopecten irradians

ZHANG Guo-fan' ,LIU Shu-xi'”?, LIU Xiao', GUO Xi-ming'** ,ZHANG Fu-sui'
{1, Institute of Oceanclogy, Chinese Academy of Sciences, Qingdao 266071, China;
2. Dalian Fisheries University, Dalian 116023, China; 3. Rutgers University, NJ 08349 USA)

Abstract: The bay seallop Argopecten irradians in this experiment was the F, offspring of the scallop introduced
from Canada in 1992, Fifteen adults were divided into three groups, each with five individuals. Each group was
randomly selected to establish self-fertilization family (SFF), and each group had its conirel reproduced by mixed
crossing of more than 20 individuals. The fertilization rates in all groups are lﬁgh and close to those in controls,
however, in SFF groups, the hatching rate varied from 1.35% to 68.23% , which was less than that in controls
(56.76% to 75.00% ). The growth rate of body weight and shell length in SFF were obviously lower and the set-
tlement was delayed five days in F, and ten days in F, than those in controls. Fourteen families in all SFF groups
obtained their offspring from 13 to 186 individuals in each family, which grew te adult and could produce F,. The
conclusion is that self-fertilization may be used for the rapid establishment of inbred line and purification of useful
alleles. The analvsis of variance showed that most of SFF had a significant difference (P=t0.05) in shell length,
shell height and total wet weight { TWW) with their group conirels, but TWW in group A (P20.05). The experi-
ment proves that self-fertilization will lead to self-fertilization depression (SFD} involved in developmental delay
and minieturization. The SFD in veliger was 25.9% and 12.7% in adult. To investigate the effects of self-fertiliza-
tion, shell length, shell height and body weight were compared between SFF and control and the results showed that
there was a significant difference (P <0.05).

Key words; Argopecten irradians; self-fertilization family (SFF); self-fertilization depression ( SFD)
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