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M OE 199% F8~9 ARAZARNSHLFEFHATRMIA NS RETREATARS LR, 214
W, 8 ARG KT IHT—XNFFHEA, P, 3-HT.EPIFNEMN P Z T AN BESHARE
FALRBERBLS KO Al 9B FHERREF, AR BT, % Try.CABA #= Ach RA £k
B RERRNE FEHENRAGERAREE, AFEHRELF, 10 ! mol/L ¥ Ala. GABA Fo
107° mol/L # EP1 %52 R FHF, HatRantnrt, TAF RS 12090 £, RE LI E L8 A0, 42t
MO KREEH RO TS EA—H AU LE BB MG, S99k A, LI TRA4:d 8 h 89k St B4 4,
B L K% R MR (GABA B2t ) A, M 10 S mol/L ¥ Ala &7 14 h & 10 ~° mol/L # EPI 22 4 h
HRFHF, HH RN, TAENRF 259 A L, S HBEY P, RH Toy ALK KA R 09 204 Hrg,
Try 8 EAS, L EHAMK, R TEEH, B 107 mol/L 6§ Try R4 % 3 h, ST %3k 89%.

KRR R,k BELS, REFEED

PRl B R E E0R o 4 BB a2 1 A 4 i
&, MBERETR, WIBML RBE S THRErE
BRYNEREEEOMREL LSl E s i %
EEARY, WHETERERNHRERELSE
BT THREMELSHINH, SREdRsT2%
WEMBMET G ENRMNEE. HEXE, 2
M ROFEERE THEANEEENLEY
WEERE, EREMILEBH IR R TR %
LM BER B AT N L4 g H TS,

PR Tegillarca granosa )RR EEHZEHMHER
XMERHARFEESE, BT ERELSST
Rk ZREHNR, R R IR, ™ E M
WA T HEKFELM LR, BT RERME Y
BEHAR, ALBESEH B EESTERVEET
BrgE. A30RBT 8 MBS R T Sm0%E
BACR, IS ETENER TR,

YR B H:1907 - 06 - 02
* ERE SR B s WM B (PDR 6 - 3-2)

1 MRETTE®

1.1 M4y

MERTHEFESLSREE BERKR 140
~145 ym B D B4 81, 2 = 25--20°C ML 28
FHTERT 7S LEBRIED. TEHN S
DERAAEE, HREMNEHH 10°/ml IS L
5% 10 ml, HEARER2/3,

1.2 4%

8 ML BERY AR 1. BT Ala. Try.GABA,
3-HT.EPI.NE 0 Ach W3 B06 B85 B K, B 75
FPERH 107  mol/L 5107* mol/L 2 F LMK, KCi
BEERRE R mol/L. BRFABASYHERS
MABETEEBMERENEKF(EPI MINE i F
AEHE EBETAR 0.5 mmo/L K HC ),
A B R ECE A,

1.3 ERFFE

HERELH 190 pm BT, AH 0% WS BRE
EAEGHY, BUL ML RBETER, RN
AL ARE, BERSBLIEE 50 ml /RS
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o, e R SR8 300 1, ZriAb
RIAEAK, R, ZPpaaliG, HBaEE K sk 3
W, RERTRE BT me, LBREFRER
HEAMHEAERTAE NERRAERZENTE
A, BB IMRERREEHRRELETENET
HH+H G FIHE R E, U F . Hit
B Microsoft Excel 5.0 L g Lol -Nis I Sy S
W, B H95%.,

SERHESTUT 2 4.

(1) W5 8 ML T W AR R Bk BE AL H T 4 4y
Pt S AR B, ABEHRA 3 h. BRLERESTY
435 MIKEBE, Hb KCLRMEE R 10.,15.20.,25,
30 mmol/L, H'E 7 MBESHHBERFIY L 107,
1076.107°,107%.10 Pmol/L. i 4 M HEH,

(2) 52 8 B4 R R B 18] AL B 2 4h
Bt 2728 A Ry B o, Ak MR B8 KCL 20 mmol/L, HE
S 1075 mol/ L. HMHLEFERYI 6 oA
B, 5H 1.2.4.8.16.32 b, Hik 4 MM,

2 g5
2.1 ARREMNLER YIRS L) RTERME

54

LRERED, s HAFEFPYM RS LT
BEATHEBEMESAERER, SO0Ea0E
HEREHHTBAE 1), ¥ 8 HEWARR K
FERLFE S MO A R SIFI X B A HEAT OB,
TR, 3 - HT.EP] A NE Xt &h B a3 14
R 23, X 3 MESY TR Rk E T M d
WAEERRHAERKC Al HEREHREE,
EATHE 2 XU UG e B F R 4 2 B A R R A
Try.GABA # Ach MEEBFHREAEH, BHT
Fiok RS FHRORRRE, B4R ES
RO BEE R o e B AR B SR, BTN 10 mol/LL
#) GABA X 4h (R B & A5 R A H R R0 21EA.
MiF YR EE, 107Y mol/L 19 Ala HT GABA,
107" mol/L. 19 EPI K9 2 RELF, 5 RAM I,
TARERE 2% E(E 1),

1 ARESDTIRRELEHRYGEREHARE

Table 1 Percentage metamorphosis increment [P.M.1) of T.granosa treated with chemical cues at different dose

B e W SR/ (mol-L71) FHRER/ % Fif P SX#

chermeal cues dose P.M. I F values P values significance
B Ala W ~10"3 108.35 §.47 0.019 BE(P<D.05) S
@M Try w1073 11.62 0.12 0.733 FRE(P>0.05) N.S.
y— SETH GABA t0-7—1073 5.1 ¢.13 0.182 FRF(P>0.05) N.S,
3- KB I-HT 10 7~1073 82.68 19.68 0.002 BEREF(P<0.01) V.5
¥ EBRE EPI 10771073 122.04 13.59 0.006 ER¥(P<0.01) V.5
ZHPEIRE NE w0 7—10"% 47.78 14.72 0.005 BEE(P<0.01) V.5
FALZ IR Ach 0771073 38.70 3.03 0.120 ARF(P>0.05) N.S.
IS KO (1~3)x10°2 60,28 6.34 0.035 BE(P<0.05) S

x 3 - BEIE DR, T PHBEHDOPA LR, 3- HT is Dopamine, abbrevisted as DOPA in this paper.
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Fig. 1

different doses

Larval metamorphosis treated with chemical cues at

M8 R T MR B ) T R B

&, HP HAE Try BIM X S0 BER i, A
107 mol/L 8 Try e B EHEEH M
Try ROV R, S0 A FET-RARE, A 107* mol/L
#) Try b4 H 3 b, BT HKIK 88.8%, M 10732
mol/L AbFR4 M 3 h FET K 100% . FESRR
B, BR Try b, HE 7 HiESWLREERPAETFR
SxBEATHRAZER, P HEBAT 0.05,
2.2 FESYTRNELERRE S E TR
BREA

107 mol/L W HE (KCI 20 mmol/L) B 8 ##%F
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A IR)ind 1] b 38 % R Y & A B IR R B LA (R 5 AR
H, Ala, Try. GABA, EPI.NE. Ach. 3 — HT I KCl
L BS ShRR EARA BI e A R 22.17% .10
37%.15.25%.12.12% .5.98%.8.22% .3.74 % .9.
08%. HEMNMEY, EHSYLAIE M HEES
RGP ERTIIBLP<0.05), {EARHEHE
BAEHHMNTEERE—FHHXXE, BATR; 2
BIRA, b EETRIAEE 8 h MBS R, i
T RBLRER(GABA BRSM).. HP Ala S AH
44 hEPIATE 4 h HESURER, TERER
25% LA (R 2),

Pl A OAh osh M Iehog odrh

Ach  DOPA K

B2 {L5FS R R FIALE R A 3R RE SR
Fig.2 Increment of tarval metamorphosis with chemical cues

for different exposure time

WA 6] B [ &k BB 5 FE 0~ B H, 107 ° mol/L B
Try 4638 h BA L, 107 mol/L B9 Ach 4b38 32 h *f
RN CERFA SRR, HERSWHTR
Fo) e 1) b B o A B BT SR KRR B R

3 iES4iE

NERAWMOF 2T RNDWz—, %N
A 250 T B 52 L 0 PR Ak B AR S B B e, 4
O FAHEFRERE, KRR, HBRLE
BT HER ARG NTRIR, ALBREA
19 8 Fib 4 AT B e e I 2R P 3 A 75
FUERFOFESY. ERRIERERESDH
e J LM B AN b R A T R e — B

FERERFY, 8 HL-FES Y TR 4 b
EERAAEBENHEIEM. 3 - HT.EPI 1 NE
e AN EFEARBE, TREERER;
KCI#t Ala I SHE FIS B ¥, A30RIF B 8%,
BB 4 )4 KCL 30 m mol/L, Ala 10 * mol /L;
Try .GABA i Ach B A EFHEFREX, HES
RUEREHANBIRRMBHB(RL), XEHH

BRAUEMKE ORI ERE, RERES N
Try 107° mol/L., GABA 10 * mol/L # Ach 1077
mol/L.

AR EREAAAAESEREROHRE
EHEAL AT, RTREH 1075 mol/L M Ach
SEIRRAREN 3 h, HESERR 145, Hit4h i
ST HEREHER.,

GABA B EBREARAAHELSHEFEANY
WEEMEY R —, Morse ZUIH RIRE T2 M
RMAESEARMAER. EES MR D, Morse &
B GABA XTI IR, R, iR, A, RS
EEHAFHREAY, £RBRH cARA Xk
HGBBBEFESEEN 107 mol/L, H1~32 b
AL i ) X KA R E A H B m, By
167*~ 107" mol/L B GABA X 41 ¥F Crassostrea
belcheri FIMPEZBHTRTFHE SR, B0 HEH
85 80 C. gigas, C. hastata, Perna viridis, C.
iredalei FLFREAEL,

K * X gh s 38 25 08 B0 PR DL 78 T fei 4h s i
S SERYIRRE XN Z R Rk, X LR
WHEZ 3 E4h e Y I S 5 B A LMK,
BRUEHETH K THSEMRERHRET
B, RLBEM, 30 m mol/L B KCI AAH 3 b
Tt Ie st s MR ST RFNHERER.

JLZE G PR 20 M 30 T R P R b I S AT Y
R EESHERP, ELWFEY, 3~ HT.EPI
FINE X Jestsh ST EeESERB L E, E30k
ERE (1077~ 107 mol/L B SRR F it
B RS B AES), HH EPLLNE 13 - HT M
BEFFWE SR 10751075107 mol/L. R
HEPI 7 C. belcheri THEMNBREHRE R 107°
mol/l. , W C. iredalei, C. gigas, C. lugubris,
Saccostrea commercialis N 1071 mol/L™1, 1073
mol/L. B NE &% C, belcheri, C. lIugubris, 8.
commercialis BURBAE; T 107° mol/L 8 NE %2
C. iredalei, C. gigas, 5. wvirginica MRFES,

AL 4 K2 8 P b BT TR 4h st 9
MEASHET TR, TEEFERNLE A $Mk
HAFEFER S, Tk MAE RS T AW EKE
EXHA SV ATEA KR M EXREGSWH
MELASEIEARTETHITHRE,

B £ X W
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Inducement of settlement and metamorphosis by
chemical cues in Tegillarca granosa larvae

Fang Jianguang Kuang Shihuan Sun Huiling Liang Xingming Liu Zhihong Li Feng Niu Xiduan
(Key Laboratory of Maricultural Diseases & Ecology of Ministry of Agriculrure,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 2666G71)

Abstract The competent Tegillarca granosa larvae were induced to metamorphose by 8 different kinds of
chemical cues including DL — a — alanine {Ala), DI — trypophan ( Try), g — aminobutyric acid { GABA), 3 -
hydroxytyramine (3 — HT, or Dopamine}, epinephrine (EPI), L — noradrenalin {NE)}, acetylcholine chloride
{Ach), potssium chloride (KCl). Effects of these chemical cues on the metamorphoses and survival of T. gra-
nosa larvae at different concentrations and exposure times were tested during August and September, 1996,

Results show that all these chemical cues induce larval metamorphosis to some extent. In general, 3—HT,
EPI and NE can induce larval metamorphosis very significantly, and the metamorphosis rates are increased in ail
the treatments; KCl and Ala can induce larval metamorphosis significantly, and metamorphosis rates are in-
creased in most of the treatments; Try, GABA and Ach can induce larval metamorphosis at very strict concentra-
tion. From single concentration treatment, 10~ * mol/L of Ala, GABA and 10~ mol/L of EP! can induce larval
metamporphosis most effectively, and the metamorphosis rate increases by over 12% . Results also show that the
relationship between exposure time and metamorphosis rate varied with different chemical cues. In general, ex-
posure time less than 8 h, the treaments can induce larval metamorphosis maore effectively than a longer time .
Treated with Ala{10 7> mol/L) for 1 ~4 h or EPI(10 7 ° mol/L) for 4 h, the larvae have the most effective
metamorphosis, of which both the percentages increase by more than 25% . Among these 8 kinds of chemical
cues, only Try has negative effects on the larvae that the higher the concentration and the longer the exposure
time of Try are, the higher the larval mortality is. Treated with Try at a concentration of 10~ *mol/L and expo-
sure time of 3 h, the larvae have a mortality of 89% .

Key words Tegillarca granosa, larva, settlement, metamorphosis, chemical cues
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