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WA KBk 46 R G, MRAHERIPTEHHE N, AARBTRN 9 £ ECy s
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EREHEEHMHMRA, LHANKEERE, 6 AL RSKLHNERKP,

KA TERWR, ABAH FHH, 2 K
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o

MRE—FLRNS KRB LY, ERES UM ELBREHHIT PR
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TG MR EREE TR KRR, NERKWSERLARER K, BR
RESIERANHY, REARETRESMEKIAFENHTRLSE S, Bk, BBHRGKN
AR AT R RLLR A

Strd3mgen ‘7 $EFSTILH I — R EOEMIRE (RFADBAEL) MMIKER, KN %k
HRE& (SD<3pm), HJIL4EkK, EAEEFALEREGEARL S, BGTHESEE
W, MR ERERTFHBEEKERRTREFE ©°7P, BiETEnREzLR,
FAHRSBEEHESEEEE, HAMBIREREBHIRE.

BRI SHERERORICRHFHIH —MR B RN SOERA AR XS
HR, THSH#TBRARK, £EOME, FASEER, HERIFOYBELRMREE
(IR 5 4 B RV BE T35 1/ 4000 1+ 1 7 2000 A 8.

FIRR OSSR H A NATFE, 2XEURT PER BRI EK
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HRz—. EHik, HTEMIFE, PRFHEAIRE, BT RREIHEKEDFLX
P RARA RSB,

I T

(—)RLEHE

KBHEWK (Mytilus edulis) REHESHWAES, BhMEERBHFFRARTR L
BN ELIN, HKE 1.0-20cm ZH. RERGHENAARTEAERALE (BB
77cm, # 3lem) RFEFF. VHKMEER I-4 XEHlEAk -k, BEES, 2B4H
WS (Isochrysis galbana) FUNEREE (Chiorella sp) BAFAP —K.

LBRRABAKPRER —-®BKE, BN 29-30, BAkESRKAEBRILE, BEKEEH
(GP120) i, MAZSAARBETIKE 12X, Hi, HhkFHEZRREELTR, P8
R ERD,

LR BN MR R S E & BRI R,

(D) RER

HERMBAAEESR (FEWE _KH ) BH 0%ILMHNMN. nEBHARE,
HRERARE PN ERSEINE,

()R8 H*

MG U 35 3 A 2] (1.4em—1.6cm), K EHARKI 1204, KLY H6
#H, —ixHE4, sMBE, SFHALKBT 20 AMEA, Bhkdim R 502 BT
W — S PR B N L, DERRRIFERSET R KR, FXXRIFL, A
EHEELRA, MABLTEEEKINTA, AL EERSFHER S,

KRSAFMHER, HEHXE, IEHRNARE TREFRRERSHRBE S,
FR 2 I XMB—KERK, TR#FT4-6FK. ZHRMATE, BB IUEAFT SN
TR PR 24K, BWATRRBREN RS, O RFEIEME, S0kl kheti
6 XK. MEZRGAMREEROHXSR, SidXx—xk, TEBLIEEEFBEE T
£, RETARKRENRAMZSIHBN, RESAFEERESHREH.

KRR S, NRBIRATS, BEEEN 90 x 10%ells /L, /BRI 260 x
10%ells / L, ERH% 2 K.

TRADAHHBAREE (47x40% 16ecm) FBEBABUKERE (55%x33 x13cm), #rE
RAEXREHRLRR 171, BFEAERAE, BXBRE 0L, k. BREREXERLEM
AR D, RGETLRERERNANLRE b, EX%AE 0L,

LRI R ID R NHE TR, EARRH CEBIEDHHTELER.
(ARG, MEBEHUAFERFAE

BRELHE, RAGCHBENEN GBEXEHENR), EUBHBHFREE
B LMk ERENE THEERRYE L, BRSBTS RE, RE
3 A L R R LIS A WG A0 2 fal N R s e R MU £ B O I R, 48 AL IR 2
AT A B EF O, BARSH EN ST EECE RS ERE, RERE
REFREW AR, DRFR AT A RRHER (H D,
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Fig.1 Design of ﬂ}e measurment system of shell length

BAMEFEREHAL, RHXEERAMNDE (721 92X, %K 650nm, &
3cm)
(A)LRIRIEE NI/ T

lﬂﬂ%i&ﬁkﬁﬂiﬁ*%ﬁ? (Specific growth rate), FHFiERH%:

SGR=1 LTI—— .

Rvh L AN E, t bk,
EAXREMFHEE LRI DN BHEO T, M.

Alnlexpt

Esc= AInLcontrol

Rt REERRBEASRRES GHMANHER, Y P<00SHIFLATELHE
HER. '

% X

(—)Eamxr

P e R B Ak R RS M s L A KA iE SR A BRI T 6 K4 K, LRER
R, #&2mE2, _

MEIVTTELEE, YMAETHESMRXERG, ERERES 0.1mg- L™, ¥
NHHERERERTHRYE, BERIAKMHTEL LHARER, AHEAKRERD, K
Mtb A RKBNBEFERNBRER A BMEN PR, % 056mg- L™ # Img+ L™ RE
H, BAAEKZHAHBAME BTH P<0.05 FHEP<00D. E/CHELBN 55.01%/K
45.55%.,

MEB2TLIEH, EkEESHEKEESR 0.13mg- L™, BAMNFEHILE KRS
REHSALL. A 032mg- L7 REATTH, WAHLAERRTERRE, BS¥HEAHIE
FREMZER (P<0.0D), MABKKKBRBRENABRGAN TR, BREKRES
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1.8mg+L", E/CHEH 11.33%, MUAEEILEMEELOH.

1 BFFEMBERPENNBHOMATHEEKERE /il
Table 1 Mean specific growth rate and E: C ration of Mylilus edulis exposed
to various concentrations of Isofenphes—methyl

REGES /7D Egte sk ¥( 1 S.D) E/C WA I £ 3:3 100
Concentration Mean specific growth (%) Calculated - Significance of
(mg/L) rate (£ S.D) t value the difference
(x10™)
0 53.23+ 42.53 (0-4d)
57.39+ 44.31 (0-6d)
0.l 58.421 31,69 (0-4d) 109.75 0.427 NS
74.06 1 30,22 (0-6d) 129.23 1.362 NS
0.18 53.93+29.08 {0—-4d) 101.32 0.059 N.§
45.161 19.23 {0-6d) 79.61 1.058 - NS
0.32 49.67+29.39 (0-4d) 93.30 0.307 NS
50.10+ 24.71 (0—6d) 87.34 0.638 NS
0.56 46.53 + 33.05 (0-44) $7.41 0.553 NS
31.61 £ 29.16 (0-6d) 55.01 2.081 P<0.05
190 43.41 £ 11.75 (0-4d) 81.55 0.446 NS
26.12 % 8.86 (0-6d) "45.53 3.092 P<00}

™2 WFFRMRIOKNEAN AN RIS XS E /C N
Table 2 Mean specific growth rate and E: C ration of AMylilus edulis exposed
to various concentratiom of Shalanulin

KR /) AL 5.D) E/C iy 331 Lk 2.3 1)
Concentration Mean specific growth (%) Calculated Sipnificance of
(mg/L) rate (£8.D) t value the difference
(%1079
0 10907+ 38.89 (0-2d)
. 115.63 1 38.25 (0-4d)
0.18 86.93 1 31.70 (0-2d) 79.70 1.974 P<0.05
11626 + 34.59 (0—4d) 100.47 0.055 N.S
0.32 52.82 1 24.83 (0-2d) 43.42 5.451 F<0.01
7424 + 25.72 (044} 64.06 4.023 P<0.01
0.56 52.70+£30.77 (0-24) 48.32 5.084 <001
66.64 + 24.69 (0-4d) 57.51 4.821 P00
1.0 48.451 21.00 (0-2d) 44.42 6.133 P<001
29.34 + 19.18 (0—4d) 2832 9.038 P<0.01
18 36.51 1 17.42 (0—-2d) 33.47 7.651 P<0.01
13.131 13.85 (0—4d) 11.33 11.295 P<p.01

RGP SRR HER, B 28N TRAMRGHEE, BIESLERKRRTRG |
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ik, WEHTLIEN, PESWEEDAERERMNE REKHERERRE (ECy 2
B12% 0.73mg - L' #10.62mg » L',
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W2 FE RISV N M 01 it e KRN
Fig.2 The effect of varions concentrations of Isofenphos—methyl and Shaisaliphin
on mean specific growth rate of Mytilus edulis

01 'S
6.2 1N ] !

(THENR N

TR RN N AR B RN KR R LE 3 il 4, 5 HALIEY SGR i),
WERLLE/C {E&%mw&%&wﬁﬁﬁmﬁ@&ﬁﬁﬂzﬁ&e

KEBRTUAREY, 025300 EY 0.056mg+ L', 0.img- L' M 0.18mg L™
B, MAMEKARYEAES, HLERERKSE 0.056mg- L™, MAKHLEKELP
Ho R ERE @2, 7E 0.32mg - L™ rdl, M4 kA4 EWEENH#HY, HE9
XM EINREHEH B L ERWBB RS, & 0.56mg - L7 ks, RS2SR M
MW (P<0.01), E/CHM 455%R2 20%, BAEEBINEEARDZE, 6 RALK
BEWE 8 3 B TE W K,

ARERHBEERERPDRERRERLE 4 508 5. AEPTREH, #EKA
MEREAEEH S, E0Img- LT RES, MAMEKSHBEALTHENER, &
0.18mg - L7 ik, BB =K, WM EREBHFGRD (P<0.05), BLEHMIEN 6
X, LEAEHREN, SHRADEASRNER, £032mg- L7 Rud, WAKLELE
EHRE, BRHEFH=R, EREBERR (P<0.0D, REFFKE, SEXTHTR
(P<0.05). FTLAAZN, kREBESAYX—ikE, EREWKERLERDERERE. ERKK
$056mg- LM Img- L', BUMHEKESHTHEHNM (P<0.01). E/C AR
K 19.2%, BESBRNEEAZE, XAMREANKRRI, 6 EENEKLBTEL
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Fig.3 The effect of varions concentrations of Isofenphos—methyl on E: C ration of Mytuz edully
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Z0f

7 4 & B 10 12 14 16 18 20 Time(Day)
a:XTREE 9:0.0% c:0.] ¢:0.37 e:0.56 (Mg/L) i) (R

B4 TRRRPZRHWUIMERZHEECESER
Fig.4 The effect of various concentrations of Isofenphos—methyl on mean specific
growth rate of Mytilus equlis

B E#AE,
FRBES AR RETLE, THUPESMSMIEN 9 KM ECy, H4
0.42mg + L', kEc#ksh EC,, {H2% 0.60mg - L,
(SFMAH G RBMEE, BkESEDIHLN
xRS, 4KREHFRRAN DB FHMIRNTET. [HERFRE K E
ki, SSRGERTE, TR AR ELNEEA, dHLRENAGLTER
Bk —E. BRHES RRAKETEERENE, RIKENLHESE — Mk
B BTHERMES, SHAREREANBEEIKEHT, HERERNES
A5, BdeERAKR 60%-66.7% (SIS 0.56meg - L™ M 63.6% (kMM
1.8mg+ L), HSAHESKBGLEERERTNS, MEBERTERTESaER
S ARG AUHEK, M7 BT H R L S AR B Bk A R

tﬁﬂ$=(N»Nafﬂwm$=§Mb~Ma-ﬁﬁ$n‘”
i #

1 EBRARRERERDPWHHRE S, HRARK (RRE. B HEE, KiPHE
KEOHE L, B TEHHERERETRRMNER, B (REE HEmEABRG
KB BRRAR. B, MWAEBZEN LG, RAMRAAMRACKEELELSLE
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Fig.5 The effect of varions concentrations of Shuianlinkin on E: C ration of Mytilus edulis
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Fig.6 The effect of various concentrations of Shuianliulin on mean specific
growth rate of Mytilus edulis

£ (SGR), FhA—FBrERKMEEY . fLixEROEZH0RAERE
KR ERERGHFR D O . RAE/ C X — R AR T LAHERR — 2 41 /DY
SR EHEM S, B SGR RamiEdit.

2. WO RTEHXRHE, FEROBEEAMERIT LM 96 MB LCy %
2.40mg+ L7 #12.85mg « L™, sKIEBEBERTLL L@ Bk i 96 /B LC, {2 4.02mg - L™
M7.03mg- L', ARRERRTERORMNBA 6 XY ECy, 8% 0.73mg - L7, %k
BB 4 Ky ECy, 1) 0.62mg - L™, Hilba R, F—HRELLNE&RE S,

3. RIBARKBRFEFREMIBILA 96 /M LC,, 8, TUFHPERNSHMNESEX
FraEaksh, MEERTR P, HHRERE.

EFRRGREN TR, BHARKSE 4K EC,y h 0.62mg- L. PEZIR 6
FEC, % 0.73mg+ L7, EEKHLE D, PEFTWH X EC, b 042mg- L™, ki
BB 9 K ECy, 20 0.60mg « L' HFEMIAIIAD, BT HfhRz) S5k BRI MAMHE
KPP ELBRRE, HEPEELXFHRAR.

4, MUBRTHEMRER, BUHATHASESR, XEWAMEHH -MERRREN, X—
R B Rk 2R AR R R K AR, R AR R AR K A b TR, TEPER
AERMAEMNES A LMEREREENEERE. TR, FEZHNAK TR
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M NAERSERRARLREE TR ROER, WPREEBIE ATLEEHFEND
B OB RE BT

5 FAXRWERA, KHEHEREABNERRE THREAHE (BAREREHFEH L
MREEER), REXRMHES, AXTENRHT—ENHER. REXKFEHFAL T
B, MERAZLOEN (KKK ARBAKELREERARER MR, EBTTUIA
X, BAMAIBRENBNNERREEERER, TRE—-FHHARIEL. —BB
*, BAMEKERMTREAMFMESE, HB—JH, Ein Stebbing & FrigH, &
ARy AR 3R a] LB, & S O T iR 2 A i R R Bt iy BB, X PhAE B sh R B
TEHHEKEHILE, EAEAE - TFHRERMET, B SGR L. &
KR ANBRGSRSIHBN, ARBANEEASE, HERKOKE, BWRETRE?
N LAY AR 1 U HLEE 7 2 T #5310
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EFFECTS OF ISOFENPHOS-METHYL AND
SHUIANLIULIN® ON THE SHELL GROWTH OF
MYTILUS EDULIS

Chen Minshan Chen BiJuan Wu Zhangkuan
(Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Qingdaa 266071)

ABSTRACT The effects of Isofenphos—methyl and Shuianliulin on the shell growth of
Mytilus edulis were studied with the aid of a new video microscopy system. Significant
growth inhibition occured 'at a concentration of 0.56mg/ L Isofenphos—-methyl and
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0.32mg / L Shuianliulin after exposure for 4-6d. The 9 d EC,, values of Isofenphos—
methy and Shuianliulin to Mutilus edulis were 0.42mg /L. and 0.60mg / L respectively.
The rates of filtration and feeding were also inhibited by the two kinds of pesticide. Re-
covery after the exposure period was observed at all concentrations.

KEYWORDS Isofenphos—methyl, Shuianliulin, Mytilus edulis, Growth

# Chinese name, English name has not been given
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