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RE: HKCO.BFERE 285 LREMNEAEMT T BB E W (Argopecten irradians concentricus )
HRTEMESERATR, ZFRAEH KCLFLRE ZPTFLBREANEAHEY B U H SR N E T
SHEHDEETEH. KOFEABER N 12 ~48h BN A EIER, 13.42 mmol/L 1 20.13 mmol/L
BHEKOBRSHERY, TEFHEB 10%L L. 1.0~50 moV L EF L RAELERE N 1~ 120 83
o ERER 0% E, 1.0~50 pmol/L MEFE FREALERE Y |~ 4 h BREE.ES
BHEFE 10% U L BETEE 31.07%, 10~ 100 pmol/L HALEWAE TESEF 12 - 48 b, BHE
BRYEN 10% .7 10.37% ~ 16.40% 2 |8, 1 000 pmol/L B9 4k BB 72 &L B & (/) 2% 12 b A R S L B 4%
PR, ST LARE 19.14% 4853 120, WHEFEHE FH. 10000 pnol/L A /LB A B P4 B FE
B.OBMTEEEXNET, msh AT EN R 100%.
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Induction of Metamorphosis of the Southern Bay Scallop
Argopecten irradians concentricus Larvae by Chemical Cues
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Abstract: The induction of metamorphosis of larvae of the southern bay scallop Argopecten irradians
concentricus by KCl, epinephrine (EPI), norepinephrine (NE) and choline chloride were studied.
The results suggest that KCl, EPI, NE and choline chioride are all active inducers of metamorphosis
and the concentrations and duration of exposure to these compounds affect their inductive effect. KCl
can increase metamorphosis at all concentrations (6,71 - 33,56 mmol/L) and durations of exposure
(12-48 h). When exposed to 13.42 mmol/L. and 20.13 mmol/L. KCl for 12 — 48 h, percentage
metamorphosis increments were all > 10% . The better inductive effect of EPI was archived at 1.0
~ 50 umol/L and an exposure duration of 1 ~ 12 h, which resulted in percentage metamorphosis in-
crements > 109% . The optimal induction doses of NE were 1.0 — 50 zmol/L and the optimum expo-

sure duration was 1 — 24 h, giving percentage metamorphosis increments > 0% and the highest
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percentage metamorphosis increment of 31.07% .

The percentage metamorphosis increment of cho-

line chloride did not vary significantly with duration of exposure from 12 — 48 h at 10 — 100 pmol/L
(10.37% - 16.40% ). Exposure to 1 000 gmol/L choline chloride for 12 h was sufficient to in-

crease metamorphosis by 19.14% , but metamorphosis decreased significantly if larvae were exposed

for > 12 h. Choline chloride was toxic at 10 000 pmol/L, causing 0 metamorphosis and 100% mor-

tality .
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R TG B 55 D1 ( Argopecten irradians concentr-
icus ) S 75 B8 N ( Argopecten irradians ) IR 77 E
LR TREIEFRFBNEHE BEMEG
FREXERMIPNEEZFNL, 2ATEH
1991 FhPEBEREBFHITASIIARE
PR .G EREHTFILIM-E80HER CEH
BRI RETR B AT E R R Ak
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1.1 $HxE BRFEHNGHHGTER
FREBENERNATRESEET. BKRKE
BRH23~24C, 3HEA3 ~32, BB EFEE
N2 ~3 4 ml, 55 F R (A B R 5 5 B (Jsochry-
sis galbana ) B M EF A MHBREE R 2~3 7
Aml, B E 4 R R H SR R TR,
HEREsh B  BRFEN 6 -8 7 /ml.

LB ESHASHEE 96%, 75K R (185.50 =
6.88)pm B, FFEG HZS RIFF LA,

1.2 #HRABEERY HFTHIEELEHEME
HAEFRENILEBRAEREL WHESD
¥R EHEARKE 10 TESKRENTR.
HTHREFE, RALBEBOEWR 10EFES
W EE /)RR, KCL AE ] AR 1 342 mol/L 8 B3R
FRAEHFIFOBBRHBBAKETSERE(-4~
0C),.%H.

1.3 XBRHER LR HAEKEL Whatman GF/C
BEAHEE(AZA 1 pm)THE. B8
BRWESHSEMARE L RSP IHF
HidiEm KBEREATHESEE., A THS
Wi R A S KEEREEL 1% ~ 10%,
AP IMAHYEN LEEK, LIRS
HALT B, ¢ RELHELENEG, H
250 BORHHE T, A KB H MR T
oA 6 LR R P EREE AT R A,
6 LM F BB ABEHA N 10 ml, 21 E
50 ~ 100 . 48 ~ 72 h J5 FIBAG & sE 4 o, 7E
HSm T RESNTEEERMETE,

1.4 EFA(BTLEHHAHE 3 AFT) KA
Jghrtral, FEERE TR, EREfX
S FiRENEE Fluka 2 7 7=, S HE
K EwIER =T,

KCl MESWE 510 6.71.13.42.20.13,
24.16.26.85 1 33.56 mmol/L, &k EE B 6] A 12,
48 EREAMEFE LRENEFE
B4 1.0.2.5,10,50,100 F1 500 umol/L, &b
FRAF[E) 9 1,12 #0124 h; AL AE B A T 9 L 41
#31.0.10.100.1 000 #1 10 000 pemol/L, 4L B i
&) 24 12.24.36 F1 48 h,
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FET-3R = (FET-4h B 3/ B 4 B x 100%
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EU IR
FET R 2 = LA 4 e F - 3R
YhBFE T

2 % R

2,1 KOXNBAFEHNHGATSZNEL
ERRNE AL A B R A KCL X R
HEEBN M EREMET R, 13.42
mmol/L F1 20.13 mmol/L 19 KCl iES ¥ E T,
LEBERE 10% U KPR EESEE N
20.13 mmol/L,7F 12 ~ 48 h 2L FRUT [FjFE B g, 25
ERERE12.24% ~15.2% 2 F{(F 1), 4
ALEEIT[R] R 48 h B, [l % T M B 0 1 0, KCL
REM BB TEEIEH, S 70 T 3Rl vk i A9
WA B K, 33.56 mmol/L B FET- %X Bl &
.0 67.00%, L3 BARE 57.30%. HY
AEFREFAIY 12~ 24 W BY ST HFE T RS FH B
AR, BN 19.50% (£ 2). BT
B UL 40 AR A R FE TS A IR B X KCL A IR
1 &b 2 ik [R) B 3R A0 AR & K, Y 2 AT
B PEP/NF0.01,

F1 FERE KCEDRR 4120 @ 3= w5

BEAGHESHESE(%)

Ab A (h)
WE (mmol/L) m ” pn
6.71 7.57 —1.00 6.73
13.42 10.71 11.23 13.10
20.13 15.82 12.24 13.40
24.16 12,12 8.19 8.95
26.85 8.00 6.40 7.60
33.56 5.02 3.48 5.68

22 BEBRENESEFERAHRTEEMN
RTEMRWE FEEEHBEAFEHENMN
MESHENEMBERER. TERENER
FBFEEN 1.0~ 50 umol/L, TE M ¥k [ P,
I~12hA 4 B OB W EH, TEAEREE

K,H12.87% ~25.02% (£ 3), T 24 4b F 6} E
H24n b, B EERR S ETHEK, Fa 5
WATREEARM(E3,4). YFLRFE
e O 500 pmol/L, 4L EET (8] 4 12 h 1 24 h B,
BT EFEILFE AT, WA T FHH L 100%,
BLHAULE S E R EXT A d A T B EE
Mo B FREREMGBTEEMETRSGFEY
FERHBEW, FESWEH, P EYNT
0.01, 08 ¥,

£2 FEEE KCEAR 4 B et @ o

SEIFTENSDETHRNE(R)
W (mmol/L) AU (h)

12 24 48
6.71 0.30 3.70 8.30
13.42 - 1.50 0.84 12.30
20.13 -1.10 9.50 21.28
24.16 0.30 15.00 21.93
26.85 9.20 15.95 45.20
33.56 18.90 1950 57.30

EI) FEAREELREEFELERE
NEATEERNDAESHREE(%)

f-#atE (h)
HE (pmol/L) 12 ”
1.0 14.96 15.74 6.07
2.5 18.11 25.02 12.80
10 24.57 21.80 5.94
50 18.57 12.87 11.86
100 5.37 -3.58 5.56
500 .65 - 18.20 - 8.03

4 FTEREELIREZERRAERE
NEEFEHENGAETHIRBE(R)

SR Al (h)
W (pemol/L) " 0 ”
1.0 -0.49 8.35 37.70
2.5 0.80 23.20 52.80
10 -0.82 26.10 71.36
50 9.74 36.90 61.40
100 3.95 56.30 77.20
500 33.46 94.50 90.30

23 ZHEFRRIBERTEHENHATS
EMACEARKTL ZHELEREENTBERE
B EERRENERIEM. 1.0~50
pmol/L ) RS IR ETELENEN 1 ~24h
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BEEH,TEEHRZ 0% L BEEHTE
B31.07%(EKS). EHVEFLBREAKER 1.0
pmol/L B , A~ [B] 4b 38 B+ 18] X 41 B %2 T % 5% i A~
K, 00 L B AT 2.5 pmol/ L B, &l 8 6 72 R B
Ak 3R e B S K T B 0, FR B Y o B AR A 100
pmol/L, AL BE AT (| 25 12 #0124 h &, FET- F 2 Bl
LT, 78 500 pmol/L B BE T BB H B ik 100% , 7
TREES TN 04.7% M 90.3% , i AT &h it
TEENT, P EAE LREX SR ET
HEMNEEMEMAERS6).

R5 FTRAREEZAELREEFRFLEME
HEHEBEHNGRESHEBE (%)

ALFEEF [ (h)
WE (pmol/L) i ”
1.0 1112 31.07 14.20
2.5 10.04 21.80 11.02
10 14.74 17.41 16.22
50 i4.57 14.32 13.90
100 17.93 -2.83 -0.93
500 4.29 - 18.20 -8.70

£6 AAREEFELREETFLENE
HRERERAGBETHIERE(R)

W (oL AbIEWE(E] (h)

12 24
1.0 7.50 15.70 2.30
2.5 -1.03 18.70 17.80
10 2.70 19.45 25.00
50 9.20 25.10 27.20
100 11.50 28.31 40,20
500 26.50 94.70 90.30

24 RULEENBEAFTHENHATEEM
FETEMEM  F Ak RE G T P A U gh
MESEHEMNBESIEM. 1.0 pmol/L H4LH
WHEERETREN 6 ~48 0 BEREEN
18.19% F1 14.07% ;10 ~ 100 pmol/ L S 1k NAHR 1Y
EHHESHNEN 12~48h TEREGRYE L
10% ,4£ 10.37% ~ 16.40% 2 [a) ;1 000 pmol/L &
LB A8 B St 2 12 h, R R LIE
F19.14% @Bt 2 h, TEREHBTHEGED.
& o i S 4R Sk AL R S HE S AT B R
OB, X AL 3 AT A) B A B A . A
B FE 1 42 5 3 X T E B P e ) b g 2

A R AR, o 3 o B ) AR AR, T
Xof 4b B8 Ef ] A R A 3 95 . 10 000 pmol/ L ) K
RS- EEEEH AR EERHRE,
T S AR FE TR 100% (K 7,8) .

RT7 AERE S BRI B AL IR R ) R

BRLG R ESGRME(D)

W E (pmol/L) HAFE (B)
12 24 36 48

1.0 9.93  9.05 1819 14.07

10 10.37  14.27  16.40  11.45

100 11.00 1279 14.77  10.64

1 000 19.14  2.03 4.65 -2.48

10 000 -12.60 -9.20 -4.80 -5.08

£8 AERERLBEMERFLE E

BERFERAHBRTETHERE(%)
sk FEEF A (h)
I/L

B (umalL) 12 2% 36 a8
1.0 -11.13 .25 11.62 11.40
10 -8.61 0.90 -1.36 9.63
100 1.17 7.09 0.33 18.27
1000 3,30 41.67 5533 56.63
10 000 64.57 72.79 68.00 65.40

3 3 i

MELTSEBEEFNEXELZEFIR:T 1
HENB, BRAET AWML = PoE
HEZ— ENFARERS)IHETSELE -
MREGRIRAEE., RAEYRESBRYE
HEFNEYHAMEESR-FHEBR L.
HAET,GABA(v-HET B E S TSR B Mt >
HEBNAT  E ERERETEEREACE
BOA kA Bk g B AR KC HE#
REER N KNG EFAFESENY , HE
R KCOERTEE) ,ESREHR MHEER,
HEBRZIANNHNER,

KC %} 41 #1°°¢ | 4% % 4% 81 ( Haliotis discus
hannai )" | 2% 18, 81 ( H . diversicolor }'* | 35 & s
N &8 4 AR ( Babylonis formosae ) 7177 BEZR
RUIR( B . acrolaia )™ S 4 LM E B HFHE RN
M. KOHMESFEHTEREL K BEEmW
£ B B e, 7, o8 2 B B otk Ak, AT i S 4 e A
A NALWHEREE KC BT
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B DL & A1 705 35 1 % 5 4 A 45 ok A A ER B E] 1
AR KCI 3T BV B 0 &7 A8 75 09 36 B i
FHE R 13.42 ~20.13 mmol/L, BIE R BT
7 20.13 mmol/L. KCl Xt F A< [&] DY 25 4 s 9 5§
FEEREERAFA, 26 RS 4
{ Phestilla sibogae ) i Astraea undosa 41 B By B £
BEFWE 454 10 mmol/L. 20 mmol/L 1 10
mmol/L'® , T & 5 L8 ( H . d . hannai ) 4 B B
EFHFWE L 40 mmol/L" , X B BB & Fh(a]
SIS, B E S4B RARA X,

KOAEFSHN LMKz mAHR
YER /o Eyster #1 Pechenik!""! & LA 20 mmol/1.
B KCl B RIE B2 C. fornicata I HAFT 14 d
FHMNSESTSNHENMEL, HAe kR iF
WEMBEEHABREFHENT L, AL, 20
mmol/L # KCl 3t F C. fornicata 41 B £ % £
BEREE, FENSERSMITHMEL. BREB
T8 T 2 28 7 B Pl i T HE DL RO A R I IR
BEHMBEERE BN M- RIELE, 20.13
mmol/L. A9 KC1 % T B B S 5 N 4h i, 2
REFSFEE QAREZ2BIWE., EHKE
PP HESBEERTE 13.82%, ML
BEREBAEKT 10%, K 9.89% (4bF it 5
F12~48h) , E2ah EHEA.RTERREE
4.2%,12h WHEHAMH MR- RERABHE
M 1,2),

B EREMERE FRESIBEMATE
MBTILEMEEYE, EMNNESFHRGLE
I %K 4L 85 ( Crassostrea gigas )" (R 4
85 C . belcheri )™, B F 4t 15 ( Ostrea edulis )
BRI ™ SR I R KRR
( Strombus gigas)'"™ H & M XS HHEFIE
A FANTARNEGH, ¥ EREMEPE
R R B B 4 T v B A Ak A )RR R,
METRWERE. G LBREMNELEFBELRE
FEEBERIREH 1.0 ~ 50 pmol/L, i B 4b FH
BHE] D 1~ 12 h, ¥ B ok s 4 2R A ] 5 4 FK o
SHBWRHERIS R~ HEEEA, TARME
RATHREN. TLREMEZPELREY
WEMBEAEHNGANTEREERERY

B, AL A X SR ERANEE Y
EEW., XSHEERMHRTE LML, Mar-
tinez % g A E LK E X 5 I Argopecten
purpuratus %1 8 F 75 1% T AE R MR B A A
R, T JE B () A

FERR R WA B R Z BN AT 5, EEH
BT . ERETESEYEER, EFR AR
Fh TR P B A AH B BE 8 TR 2 BERE SR A AE 1R
P 2 20 e A, BH B BB B 42 5 2 B B AR B4 5 AR A
AL BRS04 R AL RH BT R 2K P-
estilla ™ | & F 3% Phragmatopoma lapidosa califor-
nica MIF NI 4 (P, sibogae '™ 40 B A9 A
SHEHERER, BT R B 4k B AT 68
XBFENRGRHEELH FTFEH. NFE
B RE, AR BV ER N4 8m
TEAUEMESHEH., S4EsRRE 12~
48h i, HIEHFEREE N 10 ~ 100 pmol/L, I
B AR SRR E 10% 0 b M MafEA 12h
Bt BRI HE N 1 000 pmol/L, I I 38 75 &
25 19.14% , 10 000 pmol/L K E LB E £
A i 58 P B R UL 4 i A R AL L g A AR
BERIT,ETHEHN100%., FEHERSH
¥ F SR A AR, SRR % B 2 2K
Phestilla S BB B AEFEFIRE N 3 750 umol/L,
AREERF N 2 ~ 3 d, HERt A B A S R K
70%"7 , FALBRBATZ £ P L. colifornica $h
B B AR T O R 40 000 pmol/L, 4R B
ARG 3 ~4d™ . SR MERRE,ESTE
WEAR HE —NILFER A, BES B e
BR MEAGRE, -BF0.5~3d MX—
AT AR, AR T e R EB 4 ik E
FERMAREM. Pawlik™ AR EMASL SR
ZEHK P.I. californica MIFIEMBFEE LA
SHESEARBELSEABERAXRTERN,
RS BRI RTEFENLELENS
ST R+ M Adelaria proxime™ I
B3R L. BEaTER, HAKHNE, BEE
1M B AR S (AR ), B e R B B A
R CRRA)FEES FShiEH K LB, Had-
field #0 Penningtion[zj] VA ICIEDS S TR e
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KR, . FFEMER S RREE EHMNEARP
MR K B A L BN A 1 PR, K P Y T R
R . W A ) Ty Mo A o G e B B R AR A (R P
B B R s R A, i RS 4 MR A S A I
H9HE K 24 b, & A [R) 60 % BR0 A9 AR B8 v B BD
BRI WKIE 48 h J5 & P BE B R U RN B
B, ARRERE . RE5MMA R RN EES
—#,
MERERRE KA. FLRE L2951
§% 2 0 A0 BE B 2V BV B DL 4 R R S
SRR BEN KO BEE, Bk e g ™=
TREERMNAEEN.
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