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Acute Toxicity of Technical Material and Different Formulations of Difenoconazole and Azoxystrobin to Ze-
brafish

ZHANG Guo-fu', LI Ben—jie', WANG Jin—hua? XIA Xiao—ming'"

(1.College of Plant Protection, Research Center of Pesticide Environmental Toxicology, Key Laboratory of Pesticide Toxicology & Application
Technique, Shandong Agricultural University, Taian 271018, China; 2.College of Resources and Environment, Shandong Agricultural Univer—
sity, Taian 271018, China)

Abstract ; Different formulations of pesticides show various toxicities to organisms. In this study, an acute toxicity experiment was conducted
to evaluate the ecological risks of technical material and different formulations of difenoconazole and azoxystrobin to adult zebrafish using
semi—static test. The 96 h LCs, values and 95% confidence limits for 95% difenoconazole technical material (TC ), 3% difenoconazole flow—
able concentrate for seed coating(FS), 400 g+ L™ difenoconazole aqueous suspension concentrate (SC ), and 60% difenoconazole water dis—
persible granule (WG ) for adult zebrafish were 1.05 and 0.93~1.13, 1.34 and 1.26~1.39, 1.44 and 1.37~1.52, and 2.72 and 2.68~2.76
a.i.mg- L, respectively. Those of 93% azoxystrobin technical material (TC ), 10% azoxystrobin flowable concentrate for seed coating (FS),
25% azoxystrobin aqueous suspension concentrate(SC ), and 50% azoxystrobin water dispersible granule (WG ) for adult zebrafish were re-
spectively 0.67 and 0.64~0.72, 0.88 and 0.85~0.92, 1.03 and 0.98~1.07, and 1.60 and 1.10~1.81 a.i.mg-L™". According to the Experimen—
tal Guideline for Environmental Safety Evaluation of Chemical Pesticides, the toxicity of TC and different formulations of difenoconazole and
that of 25% azoxystrobin SC and 50% azoxystrobin WG to adult zebrafish were moderate, while that of 93% azoxystrobin TC and 10% a-—
zoxystrobin FS was high. These results indicate that the toxicity of TC and different formulations of difenoconazole and azoxystrobin to adult
zebrafish is different, being TC>FS>SC>WG.
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Table 1 Tested concentrations of technical material and different formulations of difenoconazole and azoxystrobin

I /a.img - L

25

1 2 3 4 5 6 7
95Uk F BRIE [ 25 1.00 1.12 1.25 1.40 1.57 1.76 1.97
3%k H IR TR A A 1.15 1.28 1.42 1.57 175 1.94 2.15
400 g+ L7 2Rk H PRSI K 1.20 1.33 1.48 1.64 1.82 2.02 2.24
6007 ik F 7K 43 HCRE 37 2.60 2.65 2.71 276 2.81 2.87 2.93
939 T iR 5 2 0.50 0.53 0.56 0.60 0.63 0.67 0.71
1095 [ g 2 R A ] 0.60 0.67 0.75 0.84 0.94 1.06 1.18
25% W5 G RL IR R 0.70 0.77 0.85 0.93 1.02 1.13 1.24
509 P 18 7K 53 0k 51 1.20 1.38 1.59 1.83 2.10 2.41 2.78
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Table 2 Acute toxicity of TC and different formulations of difenoconazole to zebrafish

Espil 2J i A /h FHEIHFE LCo/aimg-L'  95%E{F X H/aimg- L P{E BEMELR S

95 %A% gk FF PRI i 2 24 y=2.466+5.986x 2.41 2.05~6.21 0.850 1 HEE
48 y=4.176+7.065x 1.31 1.22~1.39 0.993 1
72 y=4.693+7.685x 1.10 0.96~1.18 0.996 7
96 y=4.827+8.552x 1.05 0.93~1.13 0.998 3

392 ik H IRk 77 A A 751 24 y=0.756+21.377x 1.58 1.51~1.63 0.981 3 rhEE
48 y=2.912+13.417x 1.43 1.37~1.49 0.986 4
72 y=3.336+12.773x 1.35 1.28~1.41 0.971 3
96 y=3.358+13.087x 1.34 1.26~1.39 0.991 4

400 g« L™ ZR Pk H PRk 77 5] 24 ¥=2.183+10.517x 1.85 1.75~2.05 0.999 4 rhEE
48 y=3.286+8.266x 1.61 1.49~1.73 0.996 7
72 y=3.493+8.098x 1.54 1.43~1.64 0.979 2
96 y=3.418+9.958x 1.44 1.37~1.52 0.998 1

60% ik F R 7K 43 Hioh 51 24 y=-19.265+52.322x 291 2.88~2.96 0.998 8 rhEE
48 y=-28.065+73.582x 2.81 2.79~2.84 0.995 1
72 y=-19.177+55.001x 2.75 2.72~2.78 0.920 6
96 y=-15.888+47.995x 2.72 2.68~2.76 0.992 6
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BEPEGN Ay 15 5 5 2590 W TR i 2 T 77 RN 50915 B i 7K
S FORE I BE Hy £ () 2 BE RGO R (R 3) .
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Table 3 Acute toxicity of TC and different formulations of azoxystrobin to zebrafish

255 25 a]/h FHEAHFE  LCaimg L 95%%{FX[Al/a.img L™ P{H G

93 %% PR ik Jir 24 24 y=7.280+14.437x 0.70 0.66~0.79 0.996 4 i
48 y=7.562+15.402x 0.68 0.65~0.75 0.999 9
72 y=7.255+13.259x 0.68 0.65~0.75 0.999 8
96 y=7.557+14.521x 0.67 0.64~0.72 0.999 6

109 1% [ B PR RIACK 24 y=5.215+13.874x 0.96 0.92~1.00 0.998 8 o
48 y=5.426+13.942x 0.93 0.89~0.97 0.989 8
72 ¥=5.657+13.586x 0.89 0.84~0.93 0.848 1
96 y=5.739+13.475x 0.88 0.85~0.92 0.893 7

259V T R L V) 24 y=3.678+18.059x 1.18 1.15~1.22 0.9859 i
48 y=4.091+15.400x 1.15 1.09~1.20 0.883 4
72 y=4.731+14.076x 1.05 0.90~1.10 0.854 1
96 y=4.813+13.607x 1.03 0.98~1.07 0.992 9

50%W5 T iR 7K 43 HORL ) 24 y=3.153+6.273x 1.97 1.67~2.61 0.997 2 thi
48 y=3.133+7.397x 1.79 1.45~2.02 0.966 3
7 y=3.173+7.683x 1.73 1.36~1.94 0.988 2
96 y=3.405+7.775x 1.60 1.10~1.81 0.984 0
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A SRR P S 1 R 9590 2K ik Y BRI JF 24 X B o
N 96 h LCs {HR 2.43 aimg- L7, AR5 LB,
95% ik HH AN J57 25 %o BE 2 1 B AL 7Y 96 h LCso {H R
1.05 aimg- L, JREAR WG Z 45 564 25 5 (A
R A 225, ¥R . ARSI R F
AL E 5090 TR TR 7K 73 FBORL R X B 15 £ B £ 1) 96
h LCs, {E0 1.746 a.img- L™, AT & B 50% M5 7 ik
TR A3 HORE 79 X6 B5E £ £A ) 96 h LCso {EM 1.60 a.i.
mg- L7 RS ik AR IR, (LB E 5T 25 R W) A e

AR Z 0] o A RO . TS %
BETh Y v s A I B 25 57 ARSI EL A T
R Tk FE B 1 T P TR AR R ) ) i 24 B AR [ 5]
TUXTEE S B 1, 25 SRR I, AN [R) 500 U ik R
IR JZ SR 2GR EE Ey £ 1Y) 96 h LCso A F 1.05~2.72 a.
img- L™ Z ], fe i S d IR 1Y 2.59 A% 5 AN [m) 551 784 s 14
Tl 2% S 2 X B A ) 96 h LCso fHA T 0.67~1.60 a.i.
mg- L™ 2Z[A], f i 2 e IR 2.39 4% ; il 5 i s AR
JE 24 B 5 AN [ 390 0 1) a1 DA e B UK Ry P AR
I ETEF KA ECRI . A UKAE O 5t & B, R ik
P A% e 3 700 %ok BRE 25 41 1k B PR A 96 h LGy A T
0.656~3.52 a.i.mg- L' Z 0], I @2 Al 5.4 fi5 . I
A K3 BRORE ) A T AR B, A5 385 43 1 AR A
Tl AR b B A R s

AW R R R (T AR 25 B 2
TGN, Tk PR B A T i 5 24 R AR T 7 51
Xof B ) R O R B B R R, XK AR AR I BT
Ko RIS, B R 5 5 R )00 28 | [R]—A R0 o
PRI, AR FEAE T 2 T T 2R,
2 B REPEGC I 22 500 BRI, 78 K HH A (X
PR AR ESE, 0 A BESE 428700 TR AR, I 7™ A 4 il 51
i, AT BN X e 250 E A K S8 f A At K {4
A= Wit J R

4 Hig

(1) ik FE A maf 7 s P i A [+ 7] 78 B JFL 245 o) Bk
i AR AT, SR S B OOR < SR 2y B
TERIACH B TR KA EeR o

(2)ANTR] 7 U 2 Pk P B R JiE 245 6 3 0 . 11 2t
BEVES NI A FhEE ; 25% W T T B VR AN 509% W5 T Tig
IR A3 EBORE TR B £ 1) 2 s ROy B L T 93%
D TR i )52 245 1 109 1% B i Ak 7 A 50 6 B 0 . 11 22

PETEPEZON g w55 55 o DTk P PRM FIS G 0 K AR
AMIEE RO, 7 T B B 2 2 ™ it FAE A 1

S k-

[1] Munkvold G P, Dixon P M, Shriver J M, et al. Probabilities for profitable
fungicide use against gray leaf spot in hybrid maize[]]. Phytopathology,
2001,91(5):477-484.

[2] Bartlett D W, Clough J M, Godwin J R, et al. The strobilurin fungicides[J].
Pest Management Science, 2002, 58(7 ) : 649-662.

[3] TR DT, A2, SRAFIE, 45, RT3k FR BRI AE /K A A H rp A 2R B (]
KR RLE, 2011, 25(3):339-342.

ZHANG Zhi-yong, WANG Dong—-lan, ZHANG Cun-zheng, et al.
Difenoconalole residues in rice and paddy system[J]. Chinese Journal of
Rice Science, 2011, 25(3):339-342.

(4148 2, ZRIEHT. WA B 7EAE PR . 38 MOKFRAR IR o (5% B R A
15101 WiEE AL AR, 2013(1) . 80-83.

XIE Hui, GONG Dao—xin. Degradation behavior of azoxystrobin residue
in water and soil in paddy field and rice plant[J]. Hunan Agricultural
Sciences,2013(1):80-83.

(5] mife, BRI, R, 45, MR M SHAM X 4 Rty e FL
TG PE AR sCFFE 1] H b Rl2#, 2007, 40(10) : 2206-2213.
JIN Li-hua, CHEN Chang—jun, WANG Jian—xin, et al. Activity of a—
zoxystrobin and SHAM of four plant pathogens[J]. Scientia A gricultura
Sinica, 2007, 40(10):2206-2213.

[6] Jacobson A R, Dousset S, Guichard N, et al. Diuron mobility through
vineyard soils contaminated with copper[J]. Environmental Pollution,
2005, 138(2):250-259.

[7] Frankart C, Eullaffroy P, Vernet G. Photosynthetic responses of Lemna
minor exposed to xenobiotics, copper, and their combinations[J]. Eco—
toxicology and Environmental Safety, 2002, 53(3):439-445.

[8] Gopinath K, Radhakrishnan N V, Jayaraj J. Effect of propiconazole and
difenoconazole on the control of anthracnose of chilli fruits caused by
Colletotrichum capsicilJ]. Crop Protection, 2006, 25(9):1024-1031.

[9] Latiff KA, Bakar N K A, Isa N M. Preliminary study of difenoconazole
residues in rice paddy watersheds[]J]. Malaysian Journal of Science,
2010, 29(1):73-79.

[10] Gustafsson K, Blidberg E, Eifgren I K, et al. Direct and indirect effects
of the fungicide azoxystrobin in outdoor brackish water microcosms|[J].
Ecotoxicotogy, 2010, 19(2) :431-444.

[11] Satapornvanit K, Baird D J, Little D C, et al. Risks of pesticide use in
aquatic ecosystems adjacent to mixed vegetable and monocrop fruit grow—
ing areas in Thailand[J]. Australasian Journal of Ecotoxicology, 2004,
10(1):85-95.

[12] Hinfray N, Porcher J, Brion F. Inhibition of rainbow trout( Oncorhynchus
mykiss ) P450 aromatase activities in brain and ovarian microsomes by
various environmental substances[J]. Comparative Biochemistry and
Physiology, Part C, 2006, 144(3):252-262.

[13] Mu X Y, Pang S, Sun X Z, et al. Evaluation of acute and developmental
effects of difenoconazole via multiple stage zebrafish assays[J]. Envi—

ronmental Pollution, 2013, 175(4):147-157.



2130

PSSy 3355 1114

[14] Ochoa—Acufia H G, Bialkowskil W, Yale G, et al. Toxicity of soybean
rust fungicides to freshwater algae and Daphnia magnal]]. Ecotoxicolo—
gy, 2009, 18(4) :440-446.

[15] Wi ttd, 440, B, 5. AN 5] 5] 5Ll o oot i 951 0 3 25 £ 1)
SEREMETT ). Al BB =2, 2013, 32(9) : 1758-1763.
CHEN Ai-mei, WANG Jin-hua, XIA Xiao-ming, et al. Acute toxicity

of imidacloprid with different formulation on zebrafish[J]. Journal of

A gro—Environment Science, 2013, 32(9) . 1758-1763.

[16] 4 vk, FE4s, I, 4. 360 A 2 il 30 % BT It ) S bk
WFFEN]. AR 2582 545, 2011, 32(1):31-34.

CAI Bing, YUAN Shan-kui, QU Meng-meng, et al. Study on the acute
toxicity of 360 formulated pesticides to Brachydanio rerio|]). Pesticide
Science and Administration, 2011, 32(1):31-34.

[17] Sipes N S, Padilla S, Knudsen T B. Zebrafish: As an integrative model
for twenty—first century toxicity testing[J]. Birth Defects Research,
2011, 93(3):256-267.

(18] X1l X, S 20, Thi i, 46 2 AN [l 70) 284 By 2 i < £ -3 AT K
P THE AR SIS AR 24z, 2011, 23(4) - 766-770.

LIU Jin—feng, WU Hui—ming, MA Xin-sheng, et al. Degradation of two

different formulations of Abamectin in paddy soil and paddy water[J].

Acta Agriculturae Zhejiangensis, 2011, 23(4).766-770.

[19] OECD. Fish, acute toxicity test. OECD guideline for testing of chemi-
cals 203[S]. 1992.

[20] E L. A 2 AR 5 IRE 2 PP B E NI IM]. JbaT: R R BRMREUR),
2004 :26-29.
CAI Dao —ji. Testing guidelines of assessing environmental safety of
chemical pesticides[M]. Beijing: State Environmental Protection Ad—
ministration of China, 2004.

21158 &, SRSCHE, T 0, SF. =R BRI X B fa A vk v a
FNL AR (B0, 2010, 29(4) :402-406.
GUO Jing, SONG Wen—-hua, DING Feng, et al. Acute toxicity study on
zebrafish ( Danio rerio) exposure to triazole fungicides[J]. Journal of
Southeast University (Medical Science Edition ), 2010, 29 (4).402-
406.

[22] Z= MGG, 6 7 2 T R % BE LD £ 2Pk BRI PEAR A rh AR AR (D). 1
W2y, 2012, 34(4 ) : 44-46.
LI Peng—peng. The acute toxicity assessment on zebrofish of six fungi—
cides and poisoning symptoms observation[J]. World Pesticides, 2012,
34(4).44-46.

WARIT ] 2015 (R FiR S IR FH)

AV R 5 485 241k ) Journal of A gricultural Resources and Environment 2 A T B8, 4l SB35 AP B HUF Wil BT | A

Ay A= IR ARAP P20 E E IR T o Ty b RO T R UL TS A T A TS [ SR 7 TR R A S0
(CA) EBRAO 5 AW bt (CABL) | H I 22 AR SCHE R A% O iR (CSAD ) 45 8 SR PR IR o

ANV IR SRR 2230 ) R A AR IR Al P83 S 40T P B AR O 1 RN SR 2R 56, AR R b B U IR

FHR SIS AR S

ERREEA — R S LA T BT L SRR I R BRI T AR R AN T IR A i s B AR

b N EMIZ ARG UL S NEREE - KRk

CAOL RS IR 2E ) XA ), K 16 IF,96 T, XA 25 H R, 43 2 #r 30.00 It , 42 4F 180.00 Ji. [EBrpn i )5
ISSN 2095-6819, [# N 45— Fi| 5 : CN 12-1437/S, E NAMAFF L AT, 2 bl e 7 (BT ) B0 3T, i 2 %5 :6-40, H A & 47105

BM3272, AIRiTH T B35 mEPEE R T

YRAEFEBHLIE : KT R T X R R 31 5
FEiE: 022-23611149 {£H.022-23674336
P31t :www.aed.org.cn

BB 4 A : 300191
FF{5#8 : caed@vip.163.com



