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Abstract; The acute toxicity and safety of four strobilurin fungicides on Trichogramma confuisum were evaluated in
this study. Dry film residue method was followed to determine the acute toxicity of four strobilurin fungicides and
their safety were also assessed. The LR, of picoxystrobin technical and kresoxim-methyl technical to 7. confiisum
were 2.66x10™ and 7.32x 10" mg a.i.-cm™ respectively, which is higher acute intrinsic toxicity, with high risks;
whereas both pyraclostrobin technical and azoxystrobin technical had a lower intrinsic toxicity with LR, of 3.01x10™

and 347x10° mg a.i.-cm™, both moderate risks. However, among four strobilurin fungicide formulations, picoxys-
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trobin SC gave the highest intrinsic toxicity with LRy, of 5.02x10° mg a.i.-cm™, extremely high risk; followed by

pyraclostrobin SC and EC with LRy, of 3.78x10” and 5.80x10” mg a.i.-cm™, both moderate risks. The lowest intrin-

sic toxicity was observed in azoxystrobin WG and SC, kresoxim-methyl WG with LR, of >4.0x10” mg a.i.-cm”, all

low risks. Some strobilurin fungicides, especially picoxystrobin formulations had a high risk on Trichogramma. Thus,

it is suggested that we should avoid applying these fungicides during releasing Trichogramma in the field.

Keywords: strobilurin; fungicide; Trichogramma; acute toxicity; safety assessment
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J& T I H (Hymenoptera), 75 R # #} (Trichogram-
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LS S 24 R 7007 b 2 LU R G 5E
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sum) AWFTEIER 7SN R GEINE T WE AR T | s
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TR 70 S 245 e Gl 700 0 o IR e i e 4 S PR A O
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1 ##157 % (Materials and methods)
1.1 izl

WE S PRI | LR TRE PRI 5 T T P Pk PR T 55 4 R PP
AP IR ISR TR 2k SRS B AR 1,
1.2 iR R

M A= W) A RN AR IR 44 ( Trichogramma confu-
sum) , #3025 A=W M K ik (Corcyra cephalonica) 5
HERON R T R A BRI TRt A S = &k
TRk, K A AR A A 0 E TR E 23~27 C M
XTHRRE 50% ~80% A% T G 7%, B P 1Y ok
AR 0 e FHF 22 ) S sk U6 T P e 1y
A A IRk [ [l — Bt 1) HL A —dtek iR 8 fl T 46
PEST 48 h NP e
1.3 Ik

UK SYNERE ISP R e o (2B 78
P REHEIEE 17 #555  KEOR IR i 2ok itk
B ) HEFERRAE 2 ML | S AR 24 114 JL 24 sl AN [) 551 784
F14) A 27 T )k R T o Fs o BB, P B LE AR
BATE 4~6 MURBERREE R B 2 IHERR RS I 1
mL _FIRZGI TR I BE(S e =101.477 cm?), TR
BLE AR R4 A 56 4 0 RO AT RR 454 A8 )
(2 48 h)RYZRHR B I (90£10)3k , LR F45 1 A 4R
JEAT 1 h PR 2 T LG BRI A N, R R A
A A8 B DR CE TR TP GRIE QS+ 1) °C LM
XTRRIE 80% +10% ), PR A Ay i %t BE, B4k 22 3
WHEE AN 24 h J5 KA 25 H8 T2 8 N I i 2
SLECRIBFET RSB0, A R BT (% ).
1.4 J5 AU 2 4 55 9%

TR R, #2 R B =1LR, (mg a.i.-
em™? )/ [)4E 72 £ FH 9 2 (mg a.i.-em™®), -5 BE A
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Table 1 Products used in the study
25| 2K 255 AT A ARG oy
Full name of the products Short name of the products Active ingredient Product manufacturer
98Y% WE S R I 24 WE A g TC TR AR
98% Picoxystrobin technical Picoxystrobin TC g 48 T g Beijing Huarong Bio-hormone Factory
22.5% WE 4 1 IR A2 V7 57 IE SRR SC Picoxystrobin 5% FE AR )
22.5% Picoxystrobin suspension concentrate Picoxystrobin SC DuPont Company
95% FHL MR Tk 7 i 1 24 ML FE TR TSR TC Jentfe R IR
95% Pyraclostrobin technical Pyraclostrobin TC Beijing Huarong Bio-hormone Factory
15% MHG WA P TR P 37571 Nt ik B T SC e e Pk T T i Zz'ikﬂi“lﬁ:ﬁ%ﬁ#—'ﬁﬁfﬂf
15% Pyraclostrobin suspension concentrate Pyraclostrobin SC Pyraclostrobin Institute of Plant Protection,
Chinese Academy of Agricultural Sciences
250 g - L' R Ak T P 7L v it e ik 1 EC RPN el AL
250 g + L' Pyraclostrobin emulsifiable concentrate Pyraclostrobin EC BASF Europe Company
95% WHTH Pig I 25 W TC Jentfe s IR
95% Azoxystrobin technical Azoxystrobin TC Beijing Huarong Bio-hormone Factory
50% M T P 7K 23 HORL 571 B WG W T 1 P AL R BH B A A7 BR A W)
50% Azoxystrobin water dispersible granule Azoxystrobin WG Azoxystrobin Nanjing Hongtaiyang Co., Ltd.
250 g - L WA TR B W R SC TL A IR FI 2 B 3 A B2 )
250 g - L' Azoxystrobin suspension concentrate Azoxystrobin SC Jiangyin Suli Chemical Co., Ltd.
95% ik T4 1k S 24 kTR TC TR A YIRERT
95% Kresoxim-methy! technical Kresoxim-methyl TC ik 7 i Beijing Huarong Bio-hormone Factory
50% Fik B i 7K 43 HORE ) kTR TiR WG Kresoxim-methyl B3 e R 2 )

50% Kresoxim-methyl water dispersible granule

Kresoxim-methyl WG BASF Europe Company

xR2

BHFINRARER R 2SN

Table 2 Acute toxicity of four srobilurin fungicides to Trichogramma confisum

EZpnlE ] LB R K 95% E A7 /(mg a.i.-em™?) EVEpE ARREE R
Short name of the products LRy, and 95% confidence interval/(mg ai.-cm?) Regression equation  Correlation coefficient R?
I S # B TC Picoxystrobin TC 2.66x10%(2.59x10™* ~2.73x10™%) y=2720+621x 0.9952
BE 4 BB SC Picoxystrobin SC 5.02%107%(4.78%107° ~5.25x107%) y=20.45+3.59x 0.9864
MMk ik B i TC Pyraclostrobin TC 3.01x1073(2.32x107 ~3.84x107%) y=1032+2.11x 0.9606
L mk kB K SC Pyraclostrobin SC 3.78%1073(3.71x107 ~3.86x107%) y=2458+8.09x 0.9947
MLk B i EC Pyraclostrobin EC 5.80x1073(5.22x107 ~6.50x1073) y=11.54+2.93x 0.9823
WA ER G TC Azoxystrobin TC 3.47x107(3.39%x107 ~3.56x107) y=2221+6.99x 0.9941
TR WG Azoxystrobin WG >4.0%107 - o
BETE R SC Azoxystrobin SC >4.0x107 — —
fik ;R TC Kresoxim-methyl TC 7.32x104(6.80x10™* ~7.83x10™) y=13.07+2.57x 0.9987
it Mg WG Kresoxim-methyl WG >4.0x1072 — —
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2 R 5454 (Results and analysis)
2.1 AR UM U 2l HR e e 1) PR R

H R 2 AT LUE A () A PR R T 2 R T
FRGTFUEL P 2 AR e e 1) B R AR AR R 25 5%, B
F XD IR A o IR e o e 5 e o o ) 2 W 4R T T
2 FIE A A TR BT ), U 1 LR, 73l 2 2.66%10™
K 5.02x10° mg a.i.-cm™ ; 1 MH e ik B 1 Do 245 T i e
Pk ] P Ak 7 701 R A ik T PR 2L 2 A AU g 0 400
Y % AR e ol e 3 P 41K, HE LR, 40 B2 3.01x 107
3.78x10° &% 5.80x10” mg a.i.-cm™; 5 BIAY 2, W5
il it 24 T UL i MR e i e B MR 0 AR, L LR,
J& 3.47x107 mg a.i.-cm™, [ W& B FiE 7K 23 B0k 57 Al
W T i 37 91 2 7 551 25 34 6 40038 s MR e g e B
PEARAE, H LR, & T 4.0x107 mg a.i.-cm™; X F
Tk DT TR it 245, JECGT DL O i MR e il e 2 M A vy, G
LR, /& 7.32x10™ mg a.i.-cm™, 17 ik 15 iR 7K 40 5Ok
AR 00 oA R e ol 0 1 PR AR AT, L LR K T 4.0

x1072 mg a.i.- cm?,

*3 BHFIITHURIMNIRARIE B IR 2 ST
Table 3 Safety assessment of four srobilurin

fungicides on Trichogramma confisum

S TRFRE AU 434
Short name of the products Safety factor Risk classification
IE S R TC ol e L
Picoxystrobin TC ' High risk
WE U I SC e IR
, ‘ 2.0x107 o
Picoxystrobin SC Extremely high risk
ik e Ik 1 TC 191 rhAE U
Pyraclostrobin TC . Moderate risk
e ik 1 SC 51 rEE KUK
Pyraclostrobin SC . Moderate risk
Mk WL Tk T T EC 1 A R
Pyraclostrobin EC ’ Moderate risk
W TC 087 rhAE KU
Azoxystrobin TC ’ Moderate risk
T WG 50 GRS
Azoxystrobin WG ’ Low risk
W B SC RS
. >5.0 .
Azoxystrobin SC Low risk
it BRI i TC 0l o5 R
Kresoxim-methyl TC ' High risk
Bk BT WG 50 AR
Kresoxim-methyl WG ’ Low risk

2.2 520X 0L RN A HIR e e 114 22 A R VMY

AR5 HH 0 SR AT | e ok B T R R T ik R
P 85 4 Fofr 3% B 245 790 100 D 24 R il 790 0 SR i o IR e ) ¢
MM AR IR 3, W R 3 W UER ()R
Z A Ak A e B, W 4 T T it 24 R T 7T R i 24
XoF 0L P i IR g ok e S AR K, % 4 RO BN
0.11F1 0.18 , 359 Ay i JXUB: 245 571) 5 bk e ik 4 g )52 245 B 1o
P i DA 24 X FUL R A IR e i 6 s T 45/, e & BB
SrH0R 1.21 1 0.87, 59k v 45 KUK 2557 (2) il 571 =2
Ji) 22 AP LA S B, W 4 BT T Ak 77 790 % 1 38 i R
WA ol WA s T B K, e A R 2.0% 107, Ry e 1 KL
6 245 579) 5 LR 2 ML s ok T T B VR R S L, 2 R BN
S3IA 1.51 A 2,32, 349 5k v A5 XU 245 5] 5 SR AR 1) 2
WA T T 7K ORI B 7 0 RN Tk T G 7K S Ok 5, 2
ERBIIKT 5.0, B AR 24571 (3) 5 2 5 il 1)
ANEXT LRI, JLT- B IR 2 19 4 4 R AR
TR R 4 A 24 T390 7 5 B4 2 4 ZR B (e R SC B
ANy, e s R G 7K 43 1R 70 AR B R 2K 43 1Ok )
2 A (2 4 BB KT 5.0, R AU) 200 s T
XoF IO P S 245 (22 4 R B3 R 0.87 1018, 43 il 2
25 DRI R v XU ) o

3 i}i8(Discussion)

AT BT AR RRE A —
FAXT LA 2y, A B 58 o 2 h AE LA A ™ b
HP R B TR R TG P 58 v R R AR A ) 1 52 i BF 5
e D AR HE R W ISR AR IZ ],
HXT A rh AR SRR A W) VAR 4 2 [P BB AP 32 BN
IR SN A REE KR, SRR E A S
XFARSIAR A= Wy dn £ 21021 KA Y IR A
FPY G A e A R R

FH AU Y M PR TR 28 2R TR R AR A — R TR 7 2
Jo A X — 28 R ORI 250 7E [ A T g
HT A R UK 0, SR, H R a3z 1 0 H B
N A SRR FEH2F WA HE AR A= )
Ty e — g KU, FEAS ISR F R, e R E 4R TR B
Ji 225 o A 35 6T DR A AR e 2 M AR AR R, 389 R R AL
S 5 T 2 7 M el i D R 11 3 7 245 500 349 06 R 50 i IR e
R B oAU ; R, & A W TR R 1Y 3 2450 1y
X R A HR AT 7 | JHe e JiE 24y Ay v 25 UG 17T 2 e
TN RIS, 5 53 A1, Tk B T 1) it 245 %oF i R e v XL
WS, SR 1717 HE7K 43 F50RE 790 250 6T % HIR 08 AT XURS: . AR B 5
H R TR R L5 245 % K TR ot R e ) i P 25 2R (HUL RN i
IR LR,,,3.47x10” mg a.i.-cm™, F11 55 XU 5 R 1E
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R USRI 45 R (T K R % R 8% LRy, 1.31x10™ mg
ai.cm?, A —EE R, X IR £ 85 KRR
AR e A e PO [R) A G, IRAb , FEARBIE ST v W02 A
ERIFFIAZLIAR E , 7K 2ok w] LB S R AR
21BN, 3K 5 B A R B K 4y BORL 7 X BE S £
LSUPERETEEAR T A A R 3, ST /K Aok
SRR ¥R AR P 2 M 1) AR ML v R B A, (2
TCHF g AR AV v IR 77 it g T ) DU B A — 25 50T
TR zE R, BARN AR5 B — 2P g ik 5
Zr b BT BRI sEas R 5o I E BN IR TR
Fig2 ﬂ<.n‘]5ﬂ3€ﬁlfﬂﬁ<§%ﬁf@mnl& ol R e
SRR , TT0  aE  ai R e 3 ) oA ik 2 Xof i IR e
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