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Safety evaluation of three insecticides on Erefmocerus hayati a dominant

parasitoid of Bemisia tabaci
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Abstract: To evaluate the safety of three insecticides ( thiamethoxam abamectin and sulfoxaflor) on
Eretmocerus hayati a dominant parasitoid of Bemisia tabact the toxicity of three insecticides against B.
tabaci and Er. hayati were determined by leaf dipping method. The LCs, of thiamethoxam abamectin

sulfoxaflor to B. tabaci were 453.76 mg/L  2.00 mg/L and 29.47 mg/L. and to Er. hayati were
0.23 mg/L 1.07 mg/L and 0. 64 mg/L. respectively. According to the risk quotient analysis abamectin
was safe to the adults of Er. hayati while thiamethoxam and sulfoxaflor were slightly to moderately toxic to

the adults of Er. hayati. The selectivity toxicity ratio of the three insecticides between B. tabaci and Er.
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hayati showd that the negative selectivity of thiamethoxam was the highest followed by sulfoxaflor and
abamectin. All three insecticides could significantly reduce the emergence rate of the pupae of Er. hayati
and they were slightly harmful ( class 2) to the pupae of Er. hayati. Our results provide new insight in
how to coordinate parasitoids and insecticides in IPM system of B. tabaci.
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Bemisia tabaci Gennadius o
( 2005) .
100 ( De Barro et al. 3
2011) . .
( 2012) .
“ 1
” ( Gilbertson et al. 2011)
300 ( Jones 2003; Navas— 1.1
Castillo et al. 2011; Lu et al. 2019) 2015 8
( Hussain et al. 2019; DNA I (mtCO 1)
2019) . Q
( 20)
3
: Q
26 £2°C. 60% ~70% - 14 L.:10 D,
1.2
( Berny 2007) 99. 1% (
o ) 96.6% (
)5 90.0% (
( Geiger et al. 2010) . ) o 3
3
o : 56.25 g/ha.
Eretmocerus hayati Zolnerowich 10. 8 g/ha 97.5 g/ha.
and Rose
o (2d 4C )o
( Goolsby et al. 0.1% 80 o
2005; De Barro et al. 2009) , 2008 1.3
4 ( 2019)
( Yang & Wan 2011) 3 o
( Xu 0.1% 80
et al. 2015 2018) . 5~7 0.1%
80 o

5 em



747

20 s
1% (d=
5 cm)
. 20 (
)
5 .24h
1.4
1.3
o 20
(10 10 )
o 5 .24h
1.5
3
( 13 d)
20 s
1%
(d=5 cm)
o 30
10 d (
7~104d) .
10 d
o 5 o
1.6
<10%
DPSv 6. 55
24 h N
IC, 95% .
Turkey
P <0.05.
1.6.1
) ( Selectivity Toxicity Ratio
STR)
LC
(STR) = 2

LCs,

STR <1
; STR =1

; 1 <STR<10
; 10 < STR <100

; 100 < STR<1 000
; STR
>1 000
( 2014) .
@ ( Risk Quotient RQ)

_ (g a.i. /ha)
(RQ) = LCy, (mg a. i /L)

RQ < 50 ;
50<RQ =<2 500
; RQ >2 500
( Hassan et al. 1998) ,
©) ( Percent Reduction
in Emergence PE)

(%) = (1- ) x 100
( I0BC)
4 . PE <30%
1 7 30% <PE <80% 2
7 80% <PE<99% 3 ; PE>
9% 4 ( Hassan et al. 1992)
2
2.1
24 h o

LC,, 2.00 mg/L,;
LCs, 29.47 mg/L; 3

LC,,
453.76 mg/L.
2.2
3 24 h
( 2
(1) 3

LCs, 0.23 mg/L;
LC,, 0.64 mg/L;
LCs, 1.07 mg/L.



748 Journal of Environmental Entomology 43
1
Table 1 Laboratory toxicity of three insecticides to the adults of Bemisia tabaci
R (mg/L) 95%
Insecticide Regression equation Coefficient LGy, 95% Confidence interval
Thiamethoxam y=1.957 + 1. 146x 0. 990 453.76 378.95 ~557. 82
Abamectin y=4.467 +1.767x 0. 996 2.00 1.73~2.35
Sulfoxaflor y=4.129 +0.593x 0. 998 29. 47 14. 64 ~46. 28
2
Table 2 Laboratory toxicity of three insecticides to the adults of Eretmocerus hayati
R 95%
Insecticide Regression equation Coefficient LCy, 95% Confidence interval
Thiamethoxam y =6.152 +1. 805x 0. 989 0.23 0.20 ~0.27
Abamectin y =4.952 + 1. 565x 0.999 1.07 0.87 ~1.31
Sulfoxaflor y=5.370 +0. 193x 0. 996 0. 64 0.53 ~0.77
2.3
( 3) \
3 2.4
0.0005. 0.54 0.02
3 N 3
. ( 4)
N 59.94% . 61.64%
244.57. .07 63.20% 3
153. 54, o 10BC
3 2
3
Table 3 Safety evaluation of three insecticides on the adults of Eretmocerus hayati
Insecticide Risk quotient Risk index Selectivity toxicity ratio Risk index
Thiamethoxam 244.57 0. 0005
Slightly to moderately toxic Negative selectivity
Abamectin 10. 07 0.54
Safe Negative selectivity
Sulfoxaflor 153.54 0.02

Slightly to moderately toxic

Negative selectivity
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4

Table 4 Safety evaluation of three insecticides on the pupae of Eretmocerus hayati

(mg/L)

Max fieldwecommended

(%)

(PE) (%)

Percent reduction in

Insecticide . Emergence rate Risk index
concentration emergence
Control - 90.85 +1.67 a - -
Thiamethoxam 83.33 36.39+£2.69 b 59.94 2
Abamectin 16. 00 34.85+4.36 b 61.64 2
Sulfoxaflor 140. 00 33.43£1.95 b 63. 20 2
P <0.05 o Note: The different letters within a column indicated significant

difference between different treatments.
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