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TEEFRRWR—MESETELEH. FERRTENEARRRER BR(EL, FiE.
R, BEE) NEERN. SRR, TERFERWNEARKE L NEBRFBEREN
17.8 mg/L, BEFHRVIREE)N 8.85 mg/L, MpRELN 24 me/L I, FHEEMAIB L R X4
38.8%, XMAERAEMEVKEXN 5.6—10.0 mg/L, JREH 5.6 mg/L GRAlFRIEE. T &
HRBRWI HARERRABAUNBEEER, BENERERASENGERBREED .

X@iA AN, RAEN B, SR, T, BEY

TEEERILNTERN, CHESBEN TZHEE AN —MFERER M50
FEREREBRRBRETMER, EREEKFEEARE, EFRENBERETEIR
2, 5d NIUSTE 1—2%, ERARIS R ME sk R RN A EEEY,

BRI HRELRER, SERANRKEREHERN T EEKERNNRR, 1T
HlZ mKEEYRERY, NSIEANTEZRXE, kBETHFY SALERANE AR
TEEFERR, BETXTHRGENEN. 5 Mosevich® LILERZ M EER 4%
BRABEFENGE, SRFRINZEREANRENLFAXRRATNENREE
M, AMRERBRE TRANEARHL TN ENZTELT.
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EREL. EAHTHREBERN, EREH, BEREE RIS,
1.2 RBRHL

LREANTEEERWRE RGBSRy HSLETT (HEXH80%). REEHR
TRIREE 1000 mg/L, REEEHFECHFEXENEH, BRER 1d BEFREH—%K.
LR PFERERIRBER 2 Ko
1.3 #B|AX

RERANBREKESEEdEREEIFHE 240 DIEOER K. H A FHE R
pH7.4, 8% 200 us/cm, M IE R 2.1 mg/L (L CaCO; i), BFELAREE 1.7 mg/L(I2 CaCO,
o REBEIKEN 24x1°C, BREBAREET Sme/L, HTHEANPER
W, N R AGTEX MK T P EB R E B RA T RER/D R IKENLE S, R B EH Ho
14 xREH

LRARRAERY 0cm I & &
I, Bk 300 ml, HEASZHEOR 200 BAEL, 5
REFTRE. RRIBPRAHAR K X,
HERRMERREEAE 2 X 12cm 13
BERNNERA175cm EGHERR, B
Rk 500 mi,
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Fig.1 Hatchability of grass carp after
32-hours exposure to butyl xanthate of

different concentration (Logarithm
scale)

5.6 M 10 mg/L M=MREATEAR LR T WA, T 13.5,18 1 24 mg/L =4
WA, (AR AEFCLE, KBS PBAREHE, BRARGKREST 13.5mg/L &
HEZE SRR EER.
22 MERFEEHZR

RANEARI 96h FHRARLER (K1), WEHELNEAR B 96h B LCs,
BEX17.8mg/L, 95% HYR]{EPR % 16.52—19.14 mg/L, BIIASFE Y=24+4+ 25%, 24
TREARSETNZE 96 b [E RN EA N BN, RE D&Y TR, R LI, 24mg/L
BREARNFHNES HERRE 8d LT,
2.3 BESME
231 BEWIFERE RBZL120h, BEZREANGELZRNKREREEDY
B2#EGR2)o HER2 W, KEX 5.6 mg/L MBI H IR BI~E K
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Tab. 1 Ninety-six hours toxic test of grass carp embryos

Concentration (mg/L) 24 | 18 13.5 10 5.6 2.4 Control
96 h B9FET- & ;
96h Mortality (%) S7 59.7 35.9 19.9 17.3 12.9 8.2

BIRYHIBIKE . THHH 120 h B RBIKE ECs 24 8.85mg/L, 95% RIfEIR%
7.65—10.24 mg/L, EFHFEX Y = 1.33 + 3.88 x,

%2 AL 120k NEHREROERXEDOHTHE
Tab. 2 Percentage of teratogeny and neoplasm of grass carp fries over a period

of 120-hours exposure

; . B AR
RE | RRAE | EXRAHN : mpEsx | REWENE
= * No. of abnormal fries . Percentage of
Concentra-| Normal Teratogenic
tion No. of | = —BET | BEW | BEAM | percenage | eOPlO®
(mg/L) fries fries Deformity |Neoplasm| Total (%) (%)
18.0 103 12 9 82 91 88.3 79.6
13.5 128 34 6 88 94 73.4 68.8
10.0 117 4] 3 73 76 65.0 62.4
5.6 163 131 2 30 32 19.6 18.4
2.4 123 123 0 0 0 0 0
pogiic] 119 119 0 0 0 0 0
Control

232 WMBER FAaRBRABTIEPXAAFENEN, HASHEBER: BAR
B PO LR R SR 3042 s BE AR TR 75 5 BN SR BB RARUK, B OB s i KRR BR AR 5 o0
R EZES AL, GERSHE, B 24 mg/L REMAPEBEARKLEEIY
40 ¥k /min, REEFEELERN 1/2;BERTHIARENATEREE; BF KK
W T B R BEE R R P AR EY, BEN R RE B ERTERBRBEED.

233 BREEH ABERBEEWCERERED), T RIERIREE N, S8 3R
IRIBWHT, AR BN & LIRS, BOEREBENER TERERNEE, 54
HEAHARRHAL BRER, BEREOAN LSRR, SHBRIEERRTERER
ke, LiRKE 6d NERRMEFEMAEKE 2N 2:5, FAKSE 13d, B R
RANRFTREAARER 2.5 15, RBNFEE M 1 5, BWRYWAIFRL 2—3 fF, X
BEROPEEZALR, ABUERFEHFEAR, aEEEAFREIB N ERY, 280
ERHKED, BT RRMBEEE, FEXRREEBRBEREENET. XMERY
B, ER AT LREBEARN, RMENBRALT—HLE, X
RS ERARBER, TEEREANTEN B MELBRYNAERESEANKESR
DR FHIMERE (r = 0.96)

234 FREAAKREEFOHHE RABZL178,NEREANOBEAERTHREGE
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3)o R IPHFHAEK, HERBEHTESW, SREAZAREHEESR, (LR 18F
24mg/L WAMREANNBRAR, HEOREHEER, TRk EBERHENT
Ko 24 mg/L REANKBEAR, H OB+, OBEMY 40 R/min, FHiL
18 71 24 mg/L WAMIRBEANAIBS T & B RE A58 o

B3 HRS—N, EREAARE LB

Tab. 3 Comparisons of abnormol fries in various concentration of butyl xanthate
after one week experiment
w E. SEER K DEEEGKR/ ) BELEBREARR HikR e
Concentration Mean length Heart rate
(mg/L) (mm) (time/min.) Cardiocoel swelling Swimming
N T KE
24 6.1+0.15 40 B EEMER ok
N WTARE
18 6.36+0.22 83 Bl EamigR ok
N ARI LT KE
13.5 6.5 £0.17 90 BibEgBEX Rk
N N PRIR S Pkim
10.0 6.75+0.05 92 LIS ELEEA FF KR 5 22 BISEH K
5.6 6.88+0.05 96 AMBELBEX £ ¥R i bk
24 RELEBENKERR

BENREAN—BOBERBROAEEBIE KD KLRIE, Tl 15d Gk 4).
B4 RBABSISd WAMRHNR

Tab. 4 The growth and survival rate of abnormal fries after 15-day rearing in

butyl xanthate-free water

®H EEE FEENTE kK
Concentration
(mg/L) Survival rate (%) Mean length of survivals (mm)
18 0 —
13.5 16 8.10+1.56
10 40 11.01+0.91
5.6 82.4 11.1741.16
3 M
Control 100 12.424+0.64

B 4 "L, 18 mg/L EANNBEAE, L 15d BEAKER, ZR2WA T AR
REANNKEABRLERERE, EBRFIARDSERBENERKELSEHRFOME
xie, EFBRRNBERYE/NMERBIEAE, RET,EBNTKE, TR %, RREE, 7
FUBHARREL WINERDNEAR, —BREEMEERK, FAMEREELR. £l
B, XA/ R 1.7:1, HRASWRERIN/ N EBEARZEY 2: 1,
DRXMEROANEWAENEENER, L EEEMAABNER.
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25 BFREAAEFSENHERMALR
135 mg/L PIFHEREHNRERNAR, BBEERY 17.5cm I EHAHEER
BN R IFORMR B K460 1A 5% 18 d, WMHEHAERBEIL(CE 5)0
£S5 WHHEE&FEEHEW

Tab. 5 Effecis of butyl xanthate on the growth of grass carp fries

j X M
Concentration (mg/L) 13.5 10.0 3.6 2.4 Control
10d EigfkK
Mean length 6.931+0.33 7.994+0.93 8.5240.45 8.73+0.31 8.6240.35
over 10d growth
(mm)
184 kK
Mean length over 8.434+1.77 | 11.40+2.15 11.96+0.61 12.2540.88 12.4240.64
18d growth (mm)

B 5 "ML, 10.0 f1 135 mg/L BIREEZ, bR 10d B2 18d HAERBAARIIR
M, 2.4 %15.6mg/L WAMREARLERBELSHBAMBLRE, ELtFENER, Hik
RGN EAWERE R WRIRET 5.6—10.0 mg/L Z[F,
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¥, Mokim ZPR THN 8 Mk KANFH, Robert® RIBT 7 MEREFIRX 5 Mk
KeaEl, BRI LRI, E5MRABHARNENRERRFRERER. #
EARMED AL RBOEEEWEERR, NAXRNERTUEL, RAERET
it KRB B R —Fh 4, KRG WA W E AR 96 h iy LCy, {E04 17.8 mg/Lo {F
EUME RGN EAME 96 h i LCsy EH 76 mg/LTKAITEYURAR 10 HEfF
EREEKEBRREKREN S50mg/L, BARBRANESMEHZETE TN E AR
B fa fhi i, B BT S ALK FRARE R 2R E N 2% B A KR K B/
ZAWRE A EBZ R,

3.2 Anderson™ $EH: “FE R RAE KT E —E KR, BARX PR A 7E BRI
EMBEEERN, ESRGMARETIRINS K. ERNES, KHAFRKERE
SIERHE BT B ERE—MERNREE 8, 4 ARSI EBFR— N
%Fo ALWEREY, HANEENKBRLIMPIKE (ECs) X4 8.55 mg/L, 5.6 mg/L
RHBBRE, MEALNEAR, Hanea RisiERsRE (LCy) MBBLERK
B, WEs T RGN EMA EC, EMEMEE, T EHANKER EXSRAREEEM
%, #4255 R B A W iR L B B — A B TR B A R A KR R A — Rh BB 5l
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THE TOXIC EFFECTS OF BUTYL SODIUM XANTHATE
ON THE EARLY DEVELOPMENT OF GRASS CARP,
CTENOPHARYNGODON IDELLUS

Zhang Fuying
(Inssisuze of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

The common mineral floating agent, butyl xanthate has been studied with reg-
ard to its toxic effects on the early development of grass carp, Crenopharyngodon
idellus. When exposed to lethal and sublethal concentrations of butyl xanthate, adv-
erse responses were observed in hatching, surviving, growth and teratogeny of the
embryos. The 96-hours median lethal concentration (LCs,) for embryos was 17.8mg/I.
The median teratogenic effective concentration (ECy) was 8.85mg/l. Teratogeny
was induced at the concentration of 5.6mg/l. Furthermore, adverse effects on
growth were observed at the concentration of 5.6—10mg/l. Hatchability was only
38.8% in 24mg/l. The butyl xanthate can therefore be considered being teretogenic
to embryos of grass carp. Main teratological symptoms of the embryo were kyphosis
and neoplasm on the body surface.
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