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e HRETARAREZEWsT 1B E 85 Cynoglossus semilaevis Giinther & Js fo #1 BT & 8 &
MHEE, FRLEREAN  BAEWN XA EGEBOBLET YRR R, BiFHRE < 200 mg/L
iR AR S ST BAAR R EF(P>0.05), & F WK E= 800 mg/L o, LIRS AL % 5 2t B 4
ABRFEF(P<0.0D),BFHRE> 200 mg/L o, BT e HEESRAARILF LR (P
0.01), &t Bliss 3+ B, EF st ¥ B EFRAB R FERBRAZSKTHER)A 1 974.8 mg/L
(1375.4~2 835.5 mg/L), %4 R E(SC)H 197.5 mg/L; 3t 517 £ 69 48 #» 96 h LCy, (95% T 12
) %14 226.9 mg/L (204. 6~251. 7 mg/L) # 202. 9 mg/L (182. 3~225. 9 mg/L),SC #* 20. 29
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Toxic effects of suspended substances (SS) on the embryos and
newly-hatched larvae of Cynoglossus semilaevis Giinther
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ABSTRACT Studies on the toxic effects of suspended substances (SS) on the embryos and
newly-hatched larvae of Cynoglossus semilaevis Giinther were conducted in laboratory in Octo-
ber 2007. The results showed that the effect of SS on hatching time was not evident. When the
SS concentration was less than 200 mg/L, there was no significantly difference in hatching rate
(P>0. 05) between the treatment and control. When the SS concentration was more than 200
mg/L, there were significant difference between the treatment and control in embryos hatching
rate and deformity rate of newly-hatched larvae (P<C0. 01). The Incipient LCs,(95% confidence
limits) of SS to embryo was 1 974. 8 mg/L (1 375.4~2 835.5 mg/L), and the safety concentra-
tion(SC) was 197. 5 mg/L. The 48 h LC;, and 96 h LC;,(95% confidence limits)of SS to newly-
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hatched larvae were 226. 9 mg/L (204. 6~251.7 mg/L) and 202. 9 mg/L (182.3~225.9 mg/
L), respectively,and the SC was 20. 29 mg/L.
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R MERELFMRABEALRE . BEMEE TEFTHBREL, OBk R FRER . EHEBE
b B B R UK 55 H b Lt AR rb AN ] R S dth 7 AR K R Y B 18 MR B R R E KR B X AT
XK AP AL E AR AW, T E XS E Y R RE N SR RS AEANER AR EEEE
HFHEFEEZ M,

EBXRAERBETNE, N EFABIE 30~60 d X— kT M B, X349 M RN R & i 3 5 2
B BRENM AP PHBEEBEMIME Mckim 1977, HE, BN AREEEEFYNKEIYHNEREE
(R BZ  2006;McCabe 1983) . f7 F 2 Jii (Bisson  1982) 4 FEHLBE (Cordone 1949) FIFLFL R b (= 4§
B 1997;XIIm% 1998 GBS 2000 FEMFMA —EWRARERBRTRIENE. FHETEH
Cynoglossus semilaevis Gunther AR E LB RKEE LFMEBESMW B RBKEALE., AGALTTHREERY
XA H B IR IR AT BT RN, B ENEF AL MR REBKTEREYRERARATANE
B AN T AR XIS VR B B 30 K PR S IR T SRS B KR .

1 M5

1.1 ##
1.1.1 £%&

LA ESZEN R rAYRE TILAEEHATEBKERAAR. ZHEMET 4+ BFABA
FER R RE RIS ORIIKIR 23.4 C LEE 3l LLRIT RN ZEMLTEZ AR RI[EDN ELATIEE N LT
HEHTFELR., LR AMBFARAEBHEEE 1 h W POERRE ISR B MEBE TR,
1.1.2 #BR

SR R T MR, — IRYER L 200 kg , 37 (5] 50 56 22 76 38 XAL WP I 1, R TE LA 60 'C &4
THTFEEE, AHEHBESEH IR, T RSP RERE. Bhmiky.EL/E (Hg.Cu.Zn,Pb 1 Cd) il
RYRETERSSELER L. ZFEZHENS BOBERNHE)(GB 17378-1998) #1417 .

1 LBRRIERSEE 1075

Table 1 The main components of the mud

P 5 By H&JR Heavy metal B0
No. Sulfide Hg Cu Zn Pb Cd Oil
1 8.4 0.08 1.7 51.0 1.4 nd 14
2 8.3 0. 08 11.8 55.0 1.8 nd 13
3 8.4 0.08 12,8 47.0 1.9 nd 13
- Average 8.4 0.08 12.1 51.0 1.7 nd 13
FRHE * Standard 300.0 0. 20 35.0 150.0 60.0 0. 50 500

Eond ARKH; » BERBRY T RS — XK1 (GB 18668-2002)

1.1.3 SW#EK
SEEME K RV IEVE K WT 23 +1 C, 35 30~33,pH 8.0~8.2,D0(5.9 ~ 7.4) mg/L,NH,-N(0. 008
~0.229) mg/L,NO,-N(0.001 ~ 0.004)mg/L,NO,-N(0. 284~0. 395) mg/L,PO,-P(0. 015 ~ 0. 018) mg/
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1.2 Hik

1.2.1 B%HEkeRE

W T RESEKE SRRSO 30 min, BFiLEHIAE 2 LW R EEEFYHE BT 400 B
A MEEEENBEES 20000 HEE B EENSBEKRESE, SRR EMSEKRR—E&R
Ho B L LB VR R R IR A
1.2.2 BSHNFRERERGERTE

BREYRBEREIRE X 50.100.200,400,800,1 600 1 3 200 mg/L,H % EH R B TITH, BIME
BB AT R CHRPUEIE K, N INTRHE) . SKIRZREE R 1000 ml KR, A& WK EHE B FYHE® 800 ml, K
BER ASXERS, S 24 h T | RKEFWHEBR B DFEMRIMAZHR O 100 kL, WEHFL 0 [ AR
MR- R RO AL, 4 REERTN,. SREFTWNK.
1.2.3 B EFREBIBFTLGER TR

TRSBERFECOKE YR BRKAE D6 2T EFE)(GB/T 13267-91) i#47, &R F WK
EBRENRESHENEETRMHEE. BNEXMANBTE 20 B, B TRIBARE. 40N EXRE
24.48.72 1 96 h ME L FYIBFAIETER, F AR BERET-ME, THREEWNK. REZREEREE
YW S R A0 48 h LCs .96 h LCs, F1 SC,

FET-HE B B 3l B 4K Ss, JAE /T J2 i BR M FE T
1.2.4 FHHBBHLE

R B o BT F R I ) SPSS B . BIR WX I SR G (9 1R 2 BOUE WK B MY AT AR 48 A1 96 h
LCso (95 % AT BR X [B]) 32 A Bliss 3R, @B AR SC=[ 96 h LC; 1X0. 1(FEMZ  2003) i+ HERY
RGP AT AN E2WE.

2 HRE5iHie

2.1 FARARERZFHFBEHERHNEENE

TR TR B0 AR o, 24 W5 VR G 0 SR P ] SRR 3 R A BE T 3R DL R AT A T R K 2 R . B
Al B 6 45 e B 4L 5 X BRI B B 2 ], R AR e e 33~36 h 2 [ 5 Ak R I 2 VR e A B P T R
1), T 6 5 1 36 AP0 BT S B T 2 (B 2) B B R A o BE A B PO T 788 . 4R PR VR BE <C 200 mg/L AY,
HR B AL SRR FE TR G X R 41 R B 822 B (P>>0. 05) s M B IEMIVRIE K 400 mg/L B , R A FE4L B0 5E 1
REXRAH BEZER(P<0.05); ¥BIEYIREE =800 meg/L B, MBS EMET X5 MAHR B EE
R (P<0.0D) 6 SR PaHE, RIR, ME RS, AW EERZ LB RE AT . BBy E
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Fig. 1 Effects of suspended substances Fig. 2 Effects of suspended substances on

on embryo hatching rate newly- hatched larvae deformity rate
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BEBVBHFANBRHN FERALEAERT EHTH, 2 L,S,VERR., YEFZWKEN 50 mg/L
W, PR AR R S5X BT B2 5 (P>0.05); XE&F W E N 100 mg/L B, KB E K § E 5 T xR
2 (P<C0. 05) ; B VR YW B >200 mg/L B, HESIE R 5% A AR B F £ F(P<0.0D),

i Bliss it B2, BEYN LB FRBHEME W ER LB EE (SK A FRI N 1 974.8 mg/L
(1 375.4~2 835.5 mg/L) ,ZRWE(SC)HN 197. 5 mg/L(F 3),

®2 BERUMNTREREMRBLAHEERD

Table 2 Toxic effects of suspended substances on embryos hatching

WA (mg/L) 57 4L B 6] Ch) Lii7: S@1P) MR T FE (YD) VAT BT R
Concentration Hatching time Hatching rate Mortality rate Deformity rate
it i 41 (Control) 33~35 88. 67 11.33 0.82
50 33~33 87.33 12.67 7.32
100 33~35 88 12 9.93*
200 33~35 83.5 16.5 15,54 *
400 33~-35 80.83* 19.17* 24,77~
800 33~36 73.3** 26.67" 31.5**
1 600 34~36 556" % 45" 31.39%~
3 200 34~36 31" 69~ 54,5~

ExREERBE: » » RAERNEHE

R3 BEUNTBRERERRAVBETFASESHNELER

Table 3 The acute toxic effects of suspended substances on embryo and newly-hatched larvae

RE-RNAXME HAXRRED

RIE A H B B 48 h LCso 96 h LCso Bk LCso (mg/L) sC ) )
Regression Correlation
Development stage (mg/L) (mg/L) Incipient LCsq (mg/L) . -
equation coefficient
iy 1974.8
— — 197.5 Y=0.9 245X +1.953 2 0.916
Embryo (1375.4~2 835.5>
(AL
226.9 202.9
Newly-hatched — 20.29 Y=3.0091X —1.942 9 0.983

(204.6~251.7) (182.3~225.9)
larvae

Voo Y HHERSRL X MR
2.2 FEAREERFUMNELBEHUFFENAESG

AR Yk B B R W FE O AR R BT AR R VR B R, TR RN RS . VR A MR A T B AR A
A, AR ERFH R WL, AR, IR EE Z L 2 T Al s AL K 8 7 5 B, I A -5 5
BRI, — B REHSIE T RS, SRR EZTLE  ZHREBABI. BEREHPYBFIFAEN IR
BONB B ARG, S E R BT R EH P RN RS, EEN R KA S B BT, BT
Y3t ¥ FH R R BRI B R ATE 24 h 4,24 h JGAET-RAG KIEE TR, WHAYIRFAEERY
W R AT — B )R SRR AR T — B BIE R

B F Y% 2 0 SR A BSC RN B 0 LR 4, A R R vk E RTINT [R] F 38 B, A SR AT £ 5T 10 AR B
BT, BEFEWREN 50 mg/L &, H 96 h TR 53 EAH B EE R (P<0. 05 ; BEYHE >100 mg/L
B, H 96 h FET-R 5 BA A KB F 2R (P<C0.01), T Bliss it BB R R IFY X418 S5 ST a5
48 F1 96 h LCs, (95 % AT ) 4> 51 226. 9 mg/L (204. 6~251. 7 mg/L) #1 202. 9 mg/L (182. 3~225. 9 mg/
L),SC % 20.29 mg/L (83), H 48 F1 96 h LCs, b 8238 , Ll LR G HIPIF BN B R ERAL T —EMW




36 ol B ¥ o R B30%

BRI, HAA TR B E TR

F4 BEVNEBERVBTANBTHN

Table 4 Lethal effects of suspended substances on newly-hatched larvae

W (mg/L) FET-HR (%) Mortality rate

Concentration 24 h 48 h 72 h 96 h
St B8 £H (Control) 4. 34 6. 00 7.88 9. 36
50 4.37 8.63 11. 44 13.74

100 10,75 15.16 17,43 19. 89

200 27,87 52.04 58. 89 63.61

400 67.71 86. 87 95. 61 98.76

800 91. 22 99, 57 100. 00 100. 00

1 600 100. 00 100. 00 100. 00 100. 00

3 200 100. 00 100. 00 100. 00 100. 00

2.3 BURBYESH

BARE KA DY KATHE T8RS K ETEEYRAT —EREBRER . HEIIE—RIIPE
R RE B T A T3 A T R0 B K A g W P S T 4R L AT R R o R R O E A B A B Tk B K
HEME(ERES 2007, BB IEEKE—F 8 LAY AAUOGKE QB E A F . mHE
MAKESEIMEFBETEEN, ZEREEAODMA T HEEERRNERFZYINGEENYN S ETE
BB, WT 2k 22.0 ~ 24. 0 B, B VEYXT G TG K8 96 h LCso FIFEUERE B M 48 h LCyo 735128 72 mg/L
62 mg/L, AT HEEH LN A 48 F1 96 h LCso 4374 769. 9 A1 556. 3 mg/L; X % (1998) BA 5 T L R Yy %
ZHRAHIFLE LA 96 h BFERLL , HAPBSEWR EA B T 100 000 mg/L; £ EH 200D B 5 T A [ ¥R E KT
AFEY (100,200,300 F1 400 mg/ L) Xf 7% 4 81 () SME R HE RO , 45 R 4+ B84 TTFE T, 300 F1 400 mg/L KB4
FEHMEEHB TR, ARLRERTUFY, BRYXEBE GBI aNEERNAR, X858
YU EE &R 400 mg/L B, KRR R TR B EZ R 0; YBF YU E X 100 mg/L &, yiFamg i
REEZIHEWN; KESEBEHBHRBEREE - ERENBEZYBERPREE T, FBEET S, B BFA
EHBE; BWRELH (1 600 mg/L LI E)FHYIBT4 24 h R 25T,

BRI R EEER/Fm e, MR EEsh LB ER B ARE 1965, LR MK
FERNL R B By TR R Y AR E s R R s R T LB O VE AL S MR TR RS S LRI T R . T
M ENBOLE M TR U TR A ERESIR : — FEEREY PR FEELE T KIEN R &M, A5
FHOK BB R MR, AT K H 88 T A B AN T 2 & M2 B 5 B, B TR RIFE &4 ok
TG EREFHRAMNELT SR S—FERETEE THREASESERA T . BRATSENEER
SEB AR MR AL T8 & R E 87K B K K b 40 B 3 4 BB OB A2 <C38 pm) AR ZEPBH TS T 0%
FEMTRET, BIERER BT MWESARBRE RS AAEZYEN. MEZYFTNTESERS
BEREEDERTEBEIRYRES —RW5H  BARSHZRAY =4S EERH . XURHER T HAaFEWE
FE A RE .

MR ATUER, REHREEBICERE LK TPIRT AN 96 h PEIERE . XMBAAESMENEIE
AAX. BRVBFANTHSARENEEREKN YIS HEGH RN, NENTFE—EBE LHEIEM
BR T REFYERESHEESEARSR NS, AT THEY RN MBS TEEER. X5 Erichs-
en (1960 TR F W<t K B R T O B it £ B A 08 70 9 0 PitE M i G B Be A — 3.

3 %#KiF

7E BRKBIFF h L, BFYHR AR ERNMEERE R MAEERFZERY(EER REGH HRE,
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