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# R RABKEDRREWETAEQR KW, REARKBRIEXEF), &Kk TRE
TR (He), B(Cd), #(Cu), (@) MR HRMF a2 P E EREA ¢ HaALYH (XTFE
EEBR M) MU AR £ 9 0. 012, 32.9, 0.68, 870ppm, Hg, Cd, Cu, Zn K& 4HkEF £ 0.0006,
0.0113,0.027_ 0. 095ppm,

XA LHPEREE AR, Fa

ZNBHAT R R RE R AR, EEFERAGY BT EE BIRER, B
HYSEERENEHCR. FANERAX—EPREBHHEZ—. RfFadtiTHtt
RE, THEE DR, FHiL, FET 199246 AM, A6 HARAHN 4 HESRNRFESE
AT T RMPERE, REBERHREKE, XENFARNRRMKRERSHHE
P E

1 wrendsik

1.1 REMAE

RERARE LEERFXMFFESALEAN A TEBFA, EZARATFOE
KRR 1 B, BP9 7.80mm, PR E 3.07mg iy IR I A7 .
1.2 &9 :

R A NH L, SR, B AR, RRFANRE 4 XL LM KK,
1.3 RBKM

kP R KR A#R KL, 7E 1000ml BE4% P %S Rl 9K BE A AR5 1000ml, B 20 B
e, 2 EEA, 5 1 —X R4, YrKBTHEE 18~21°C, H47E bppm Bk, pHE.7 £
fi. M2h BMWIKALF RN,
1.4 RBHZE

RRIEA KBRS0, e Bl 4 vk BEREAT R TR, REEAF (i) SR, AR iR I VR B ¥k
BESLSy 6 XM B BEBT 2 RIRE, FHAVRENK 2 . REFFHE 8 DN,
MR IEHK 8,12,24,48,72,96h WERAT taf) R RY, FHE R AT@MIETH '
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Table 1 Grades and manufactuiers of test chemicals

% % R ) P
R HHs s
WA e T EHALERM
BN E A EMBENE
* @ * A MR LA F LA
LEES R ERBERT
TPEE EHRER ERRNET
%R e ERERNBT
XA Hs EWEFLLIS
W His i3 F N

22 RBAKRE(ppm)
Table 2 Levels of test chemicals and heavy metals (ppm)

3] 2] 1 2 3 4 5 6

3L 50 79 126 199 316 500
L&ERZ 0.040 0.063 0.100 0.159 0.251 0.400
RA::E 3 0.500 0.790 1.260 1.990 3.160 5.000
%* # 1500 2400 3800 6000 9500 16000
HREHRT &SN 1.000 1.580 2.510 3.980 6.310 10.000
Hg 0.050 0.080 0.130 0.200 0.320 0.500
Cu 0.500 0.800 1.260 2.000 3.160 5.000
Zp 2.000 3.160 5.000 8.000 12.600 20.000
Cd 1.000 1.580 2.510 3.980 6.310 10,000
1.5 WiEipfs

RiE 2 EEARRF AN PHER, RUMEBRLURE CME M PHE, Rl
MR CRNEFER, AERKRABRER R K LR E0xY, # 96h LCx0x0.15k
HELWE ", BLRMNFAMN LOo RUFATERLA RME R SN EENHE
8", i RS A R PR ALY A EAR, SR BASIO# me IBM-PO §1_Lit H8EEB A
. LOso, LOso i1y 95% T fHfR.Cu, Zn %24 B 96h LOsx 0.01 5R18, Hg,Cd L2 WKER
96h: LOg0 % 0.005 R 81",

2 & R

SHIRA47 £ 96h PR RN R, BiER% 1005, 6 Ao RBEHH 4 HESRNREH
Miran T RERAE 3~4 5H 1~4,

A 0T LR Y 3E4F R R S, RS R 00 30 IR [ SE ¢, 7 A 0 BB T RN B M
R, M&HEVRO T EERERIAHAA.
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Table 3 Experimental results of acute toxicity of test chemicals
and heavy metals to larva of crucian carp

wE  FHET R ® RCHAE 1050 (ppm) RERE
B fa) RTE
(ppm) O] (%) (1) 24h 48k  T2h 96k (ppm)
’ 96
Lk 500 7 5 96 - - - 8 89
LERS 9] 2 25 % 030 018 014 012  0.012
0.60 ~ - — - - =
TREE 5.00 - = _ - - Z - -
x & 6000 - — -
15000 0.5 100 1 1090 10600 10100 8700 870
RRERRTEEN 15 g O % 832 7.60 7.7 6.76 0.6
Hg 9.08 25 126 3  0.25¢ 0.156 0.128 0.116 0.0006
2.00 8 30 96
Cu 2.00 5. % 6 3.400 3.003 2.706 2.691 0.027
8.00 12 275 96
Zn %0 z u 30 21.601 12.446 10.405 0.488 0.095
2.51 8 51.5 96
o 28 55 1o % 5.037 4.334 3.423 2.25¢ 0.0113

&, Sppo ERXK 96h HRAFEL, HRRBRLBRE,

24 Hg, Cu,Zn, Cd HAWMAMFAN Bt IRBIENNEB R 5% THM
Fig.4 The regression equation and 95% confidence for experimental results
of acute toxity of Hg, Cu, Zn, and Cd to larva of crucian carp

e RERA RER LR () RERE L0  LOORGHARR
D
(k) HEBRHB ®) (pp) (ppm)
24 y=3.687x+7.134 5 0.965 0.254  0.180—0.358
He 48 y=3.882x+8.136 6 0.989 0.156  0.132—0.183
72 y=3.991x+8.561 5 0.974 0.128  0.097—0.170
96 ¥=3.073x47.880 4 0.971 0.116  0.077—0.173
24 y=4.965x+2.305 3 0.905 3.499  3.444—3.554
Cu 48 y=3.654x+3.255 5 0.968 3.003 2.082—4.331
72 y=3.896x+3.315 4 0.994 2.706  2.121—3.452
96 y=3.522x+3.486 4 0.971 2.601  1.558—4.647
24 y=2.660x+1.450 4 0.990 21.601 14.602—31.954
Zo 48 ¥=3.709x+0.939 5 0.985 12.446  9.630—16.085
72 ' y=4.346x+0.579 5 0.971 10.405  7.548—14.344
96 ¥=3.985x+1.135 5 0.957 9.488  6.526—13.794
24 y=3.546x+2.510 4 0.961 5.037  3.208—7.908
cd 48 y=3.787x+2.588 3 0.992 4.33¢  2.304—8.152
72 ¥=3.897x+2.918 3 0.999 3.423  3.361—3.486
96 ¥=3.739z+3.681 5 0.981 2.264  1.776—2.860
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12 24 48 72 . 96 (h)
Bl REKENILERR (~g) K
FRRTKREH(A~C) RRBFBENFRE
B FIERNERN (A, a AXNRA;
b~g 5 B~G 4389 0. 04, 0. 063, 0. 100,
0.159, 0.251, 0.40051.00, 1.58,2.51,
3.98, 6.31 F110.00ppm)

Fig. 1 Effect of different lavels of malachite grecn

(a—g) and mixture of copper sulphate and ferrous

sulphate (ratio 5:2) (A—G) solutions on survival

rates in larva of crucian carp (A, a:control; b—g

and B—G: 0.04,0.063,0.100,0.159, 0.251, 0.400,

and 1.00, 1.58, 2.51, 3.98, 6.3] apd 10.00 “ppm,
respectively)

40

20

—2za 48 72 96(h)
B 3 R HKE # He(a~g) FICu (A~ @) iR %
BN RERBMFaFERNERA, aiX R
41, b~g f1 B~G4yBI40.05,0.08,0.13,0. 20,
0.32, 0.50 5 0.50, 0.80, 1.26, 2.00, 3.16,
5.00ppm)
Pig.3 Effect cf different levels of Hg (a—g) and
Cu (A—5) solutions on survival rates of larva of
crucian carp (A, a:control; b—gand B—G:0.05,
0.08, 0.13, 0.20, 0.32,0.50 and 0.50, 0.80,1.26,
2.00, 3.16 and 5.00 ppm, respectively)

o\
o |

1228 a8 7z %6()

B2 R KE MKMW (a~e) Rk (A~G)
RBBFEFERAFaFEROEM(A 2
SR FR4; b~g 5 B~G 43 B4 50,79, 126,
199, 316,500 F1 1500, 2400, 3800,6000,9500,

15000ppm)

Fig. 2 Effect of different levels of furazolidon

(a—g) and common salt (A—G) solutions on

survial rates of larvae of crucian carp (A, a:

control; b—g and B—G:50, 79, 126, 199, 316,

500 and 1500, 2400, 3800, 6000, 9500 and 15000
ppm, respectively)

. I "

—— *
12 24 72 96 (h)

M4 RRKERCd(a~g) MZn(A~G)iR%E

B R EREFaFEROEMR (A, 2 X RA;

b~g #1 B~G 4759 1.00, 1.58, 2.51, 3.98,

6.31, 10.00 5 2.00, 3.16, 5.00, 8.00,12.60,
20.00ppm)

Fig. 4 Effect of different levels of Cd (a—g) and

Zn (A—G) solutions on survival rates of larva of

crucian carp (A, a, centrol; b—g andk B—G: 1.00,

1.58,2.51,3.98,6.31,10.00 and 2.00, 3.16, 5.00,
8.00, 12.60, 20.00 ppm, respectively)
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BAGYREWEHRAD, KB HILEA 5> HRRE AR I 248 > sk ink >4
HERE3) ALFRERRUNARNAFATET, XEHRBENS BB, BREZLEEX
AETFH AT,

LERSHEBEERR, TEREMRIK, ¥ FARFER(0.16~0.20ppm) & 10 £ 4.
ERBETREDBRETH(REARH. o- HEH) W IEES, FERERY, ZHA, ¥ER
. HRARRESSNESREREY ARMNE, HRHESTUMRA, REwRZL%
BEBIRS, H— ORI B (0.025~0.060ppm) B JLE R, BF LAZEA % A R SE T L%
268, REMNRLREER, RERENREAKRSYT, ¥RTAKBERNEE, TRITKE
RS, TREEMEGRALTARS, TRERRER,

3.2 IHREM Wit

BHBRLWEER/NHET], FHEWFE R Hg>0d>Cu>2n (#38), 5% #4%% (1991) %F &

BN EREFAR,

2’5 ARREMYREREILE

Table 5 Comparison of safe concentrations of 4 heavy metals

Hg cd Cu Zn
(ppm) (ppm) (ppm) (ppmy),

ﬁiﬁ%ﬁg 0.0006 0.0113 0.0270 0.0950

é‘%ﬁ;ﬁ omm) 0.0004 0.0270 0.0070 0.0440
B # KRR 0.0005 0.0050 0.0100 0.1000

M#BM#ED WA, Hy BEHRE, S—MXMPAR—K". ¥ RAatiz—m
AR, B AR 3K 0.1~0.2ppm, KA. Cd MHHERZ, NARH LA, Hikka A
HESHERE, FALHEL, TUREHARI, 5 Cuith, OdE 24h LOx>Cu i
24h LCs00{H 96h LCso f, M Cd<Cu, X %W, Cd fFHR T Cu, HEMHBEERE. N
PEl 3 PR 4 o AT LA B, G BE B AT £l B 1 SRARARG, B A VR BERO SRS, AP AL FET- R
HEHA, ZAFNN Cufl Zo Xt B HRBFANBEURA A EBEE,

W5 LRI, RHRWFAX 4 HELROTEHHE T L8474, Tixt Od M h
KR, ESHFax: Cu e, RELRFLBTRWTAKS HE, BHER X2#a
X 4 MESRKRZSKEIEETERBLKFEINE, b HEAKN Cofl HeWELEWRE, B
ARMSEEET AN In HREKE, WERTERXELKRERE. £87TKBERRHN KM
iR

ARB L B—HYHEERET, REBE—HBERY, EEP LR, Kk PHEE
FEAEE B FI5 I T, EBR R E T & U R RIS A R (s R , B Btk
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ACUTE TOXIC EFFECT OF SEVERAL CHEMICALS
AND HEAVY METALS ON LARVA OF CRUCIAN CARP

Song Tian-fu
(Department of Aquacvltvre, SFU, 200090)

ABSTRACT The acute toxic effect of malachite green, furazolidon, mixture of
copper sulphate and ferrous sulphate(ratio 65:2), common table salt, methylene blue and
heavy metals such as Hg, Cd, Cu and Zn on larva of crucian carp, Carassius aguratus
~ gébelio were determined with static bioassay test. The experimental results showed that
thesafe concentrations of 4 kinds of chemicals to fish disease (except methylend blue)
were 0.012, 82.900, 0.680 and 870 ppm, respectively. The safe concentrations of 4 kinds
of heavy metals(Hg, Cd, Cu and Zn) were 0.0006, 0.0118, 0.0270 and 0.0950 ppm,
respectively.

KEYWORDS  acute foxic effect, crueian carp, larva,



