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Abstract
acute toxicity and bioaccumulation effect of 97% cyhalofop-butyl on Brachydanio rerio were determined. The median effective concentration

[ Objective ] To evaluate the acute toxicity and bioenrichment effects of 97% cyhalofop-butyl on Brachydanio rerio. [ Method | The

LC,, and bioconcentration factor BCF were calculated by reference to Test Guidelines on Environmental Safety Assessment for Chemical Pesticides.
[ Result] The acute toxicity of 97% cyhalofop-butyl on Brachydanio rerio was middle toxic ; cyhalofop-butyl was a kind of medium bioconcentra-

tion pesticide. [ Conclusion] The cyhalofop-butyl should be strictly controlled to minimize the damage to zebrafish and aquatic ecosystem.
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Table 1 The classification of toxicity grades of pesticides to fish

Frs BEEE LC5,(96 h)
No. Toxicity grade mg/L
1 k=3 LC,, <0.1
2 i 0.1<LC,, <1.0
3 g 1.0<LC,, <10
4 {9 LC,>10
F2 RAEMEEERNS

Table 2 The classification of pesticide bioenrichment grade
I SR BCF
No. Enrichment grade
1 (=S BCF <10
2 AR AR 10 <BCF <1 000
3 RN BCF >1 000
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Table 3 The mortality rate of Brachydanio rerio induced by 97 % cyha-
lofop-butyl (96 h)

B B 96 hBET ML 96 h ARIESLT K
Kb HZH Mass Total 96 h number 96 h adjusted
Group concentration  number of deaths mortality
mg/L % 7% rate // %
CK 0 7 0 0.000
CK gy 0 7 0 0.000
Cl1 2.000 7 0 0.000
C2 2.500 7 1 10.000
C3 3.125 7 2 20.000
C4 3.906 7 3 30.000
C5 4.883 7 5 50.000
C6 6.104 7 6 60.000
c7 7.629 7 7 70.000
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Table 4 The bioconcentration of 97 % cyhalofop-butyl in Brachydanio
rerio ( the original concentration of cyhalofop-butyl is
0.039 mg/L)
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24 0.041 8 0.506 12.1

43 0.041 1 0.505 12.3

96 0.043 2 0.600 13.9
144 0.042 6 0.694 163
192 0.043 4 0.582 134
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Table 5 The bioconcentration of 97 % cyhalofop-butyl in Brachydanio

rerio ( the original concentration of cyhalofop-butyl is

0.39 mg/L)
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0 0.376 0 0
24 0.351 5.47 15.6
48 0.317 6.88 21.7
96 0.302 7.10 23.5
144 0.294 8.40 28.6
192 0.361 8.08 22.4

RO A SRS PR EE A, R N E R
W)z — ARG )5 B X 28 B A A T 28 NS R 22 ¢
B I, ALY SRRV T A — ERA YIRS
M o BEh A A R R A I R B VS e
ARk —" ot Wy SR A 24 1 3R
BERKPAG R AR R SRR R . 2
RN A SRR T OISR X B £
8 PR S A SRRV, R 255060 BE )t AT — 5 1Y
BEERUL

T 97% TRIRF IR LY , WEFE T HOGH B B £ 4 2
PEREVEAN AW SO0 . 25 2R 3R, 97 % TSI o i JL 24 % #4
FAMER IR th A A W e AR h S R AR

UEARR BRFRAEA O AR 7™ v Bl B AR R, AN )
PR FA XK A LR MY OB SE OBz B A, B 2R
SR T RCH AR 2 BE T 1 S, Sk kI B 4

RRDIRH B E TR dE AR 2y s WETE R B, VY R X B £

AT R TR R X 3 4t th A P A

TR Al-Sawafi 25 4BE L 043 B REELE 0.957.1.913 mg/ L,

(35 LR 24 R, 25 R 3R P B ) 10 g T AR A SR R 5 il

filt O T T P SRR D GRS A B D £ AR

H RN o 13 BH B 5 6 B A A — o I BRI AR AE

NG RNEIEE I S
IR AE L0 3 55 N TR, U B IR AR R K Fef

Ik B R A 7K FE G T, N AT sl 2 ik A KA, A SRR B T A 24

A BEMEASON BN B2 2% o 45 B B 4 TR 1 P 2 ok 2 R A AR

PR SRR BT B P XU , AT 2 — 20 I Jre a5 A i )

SR A A SRR G0 55 7 T AT 5T o PR b S R e A

(A3 T, A7 17 R S R 2 R AT 8 70 8, ™kt e o P 25

S5 Bl A R s el G AR IR LA K AR Y

A

S Lk

(1] SROHES. MOy ER R AR BB ) 0 w0 e R FATL
HFFEL D] At FRERIL AR, 2016.

(2] Sk, it A S R AT ARE, 2RI ST ] R eig 1
H1iH,2016(3) . 7.

[3] $iai, F30K, IR, 5. SRR R I 56 [ ] 31
gl AR ,2014(17) :290-292.

(4]t ok, E AR 5t L fa ) MRS (E S = o Fh R LT ]
AR, 2010( 11) :35-39.

(5] Ztl 2R T4E, SR, S BE e S AR AP I FH LT ] 2R
I SIRIVEES:,2005,22(5) :460-463.

[6] e NERAEFIE SR i i BT 5, R E S bR S TR 2
R AFRPFNT L PN IR I 28 12 334 R AEREE R
I%:GB/T 31270.12—2014[ S ] b5t : r EFrvEH e, 2015.

[7] A NRALFNEESR i e B I A2 R , R E b S TS
R RPFN R THNRIGHEN] 8 7 305y e Sl : GB/
T 31270.7—2014[ S ] bzt A EbRofEH R, 2015.

(8] ZRFEE, flkeds , FEEiT, % 2B BN B S ta 2 R A= =
SRR )] AR, 2006, 8(4) :375-3T8

(9] Scitp. [Susfe s 3 Pty =S 2B L R I PRI A
BN A R E R D ] IBE AR R, 2016 :53-64.

[10] 4R U, fr[HHzE , . PR RET B L) A 1) S b R M A Bk

N[ ] ARSTEEEAAR,2017,12(4) :302-309.

(1] 2R, 5, T 44, S P B B D £ ) A e M A ) o Bk
[J]. A=A, 2019, 14(5) :326-330.

[12] B2k, HEME, 56, B SR 2T D 1) 2 R
R CT, 2020 48(21) 1665,

[13] BRA: , Subdlde RS PURLASS PRt i) St s T 9 [ ] el
Fl,2020,48(18) :63-64,69.

[14] SR/DA JBIETT, 2R, 5. TR B o BT L e ) st sz [ 0. 4%
#47,2019,58(8) :601-603.

[15] AL-SAWAFI A G A,YAN Y J.Bioconcentration and antioxidant status re-
sponses in zebrafish ( Danio rerio) under atrazine exposure [ J].Interna-
tional journal of chemical engineering and applications,2013,4(4) ;204~
208.

[ 16] faff, JEHe, £ L, 5.2 H 4 S0R0 2 B 4 Smr e fept AN A=
B T].402%,2015,54(11) :822-824.

(L% 83 W)

[10] 2%, PIMIRESLT BP (ISR AT ) 22 TR
PR (BRI ,2008,23(2) :23-26.

[11] SRF S s, 5 B \TiE B BaREy i ESR AU
RS LT ] L1, 2017, 35(4) :469-476.

[12] WL, T35, A, AR PPN A P R K B R
[T BRI ARHE,2016(10) :178-180.

[ 13] AL, (858, B A - TSR S TP AR T ACK BT
YR ] A A, 2015,31(4) - 75-81.
[14] F20, R =, ey, 5 AL T LR i R T K BRIP4

[15] (E55ES, SRS sl Bt i F s TR TR [ T ] N TR
SR (FARRIEERR) ,2016,31(2) :50-53.

[16] ZEpk, R0, i), B R AT T R SRR B P Y
REFALT ] HEA R (B2 ,2016,38(6) :567-571.



