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Sensitivity of different host populations of Zeugodacus cucurbitae to
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Abstract: In order to explore the susceptibility of different host populations of the fruit fly to insecticides
in this sduty the susceptibilities of the 4-day-old Zeugodacus cucurbitae adults from four host ( Benincasa
Hispida Cucumis sativus Luffa cylindrica Momordica charantia) populations to four insecticides were
determined by the drug<film method in the laboratory. Then the lethal concentration LCy, of different host
populations of Z. cucurbitae was compared to calculate theresistance ratio. The results showed that the

susceptibilities of the four host populations to emamectin benzoate were as in order of B. hispida C.

sativus L. cylindrica and M. charantia and with the LCy, values of 0.250 0.391 0.809 and 1. 035 mg/L
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respecyively. The sensitivities of the four host populations to methomyl were as follow: B. hispida C.
sativus M. charantia L. cylindrica and their LCyyvalues were 0. 302 0.318 0. 652 and 0. 804 mg/L
respectively. The sensitivities to spinosad were C. sativus B. hispida L. cylindrica and M. charantia
and with the LC,,values of 1.157 1.198
acetamiprid were in the order of M. charantia B. hispida C. sativus and L. cylindrica and their LCy,
value were 17.946 20.166 20.190 and 21.986 mg/L respectively. The largest difference between
different host populations was abserved in the sensitivities when they were treated by emamectin benzoate
with 4. 140 fold

difference was abserved in acetamiprid with 1. 225 fold. This implies host plants can cause changes in the

1.232 and 2.029 mg/L. respectively. The sensitivities to

and following treated by methomyl which was 2.654 fold the smallest sensitivity

susceptibility of Z. cucurbitae to insecticides.

Key words: Zeugodacus cucurbitae; different host; insecticide; sensitivity; virulence

Zeugodacus cucurbitae

Diptera Tephritidae ( Koyama et al. 2004;
Dhillon et al.  2005; Virgilio et al. 2010)

( 1996; 2003;

2019) .

100 ( Dhillon et al. 2005; Barry et al
2006; 2008; McQuate 2017)

~

Luffa cylindrica .
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Momordica charantia L
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( Thunb. ) Cogn. ( McQuate 2017)
( Dhillon et al.  2005) .
( 2005) .
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2002; 2004; Dhillon et al. 2005;
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2015; Sharma 2016; 2016) .
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(
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2004) .
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Table 1 Information on four insecticides

Insecticide Type Provider
95%
Emamectin benzoate 95% TC Macrolides Guangxi Tianyuan Biochemical Co.  Ltd
97.1%
Methomyl 97. 1% TC Carbamates Guangxi Tianyuan Biochemical Co.  Ltd
92%
Spinosad 92% TC Macrolides Guangxi Tianyuan Biochemical Co.  Ltd
98.1%
Acetamiprid 98. 1% TC Chlorinated nicotinoids Guangxi Tianyuan Biochemical Co.  Ltd
1.4 5 g/L
1.4.1 9 ( 2) 2.5 mL
N 500 mL
( 2013)
(2001) 6 h
0 : 1 10% 0
500 mlL : ( CK) 5
10 ~ 12 30 (4d) .
26 +2°C+ RH75% +5% .
10% 0 L:D=14h:10h 24 h
10%
2 4
Table 2 Different mass concentrations of four insecticides in experimental design
(mg/L) (mg/L) (mg/L) (mg/L)
Mass concentration number Emamectin benzoate Methomyl Spinosad Acetamiprid
1 6. 40000 8. 00000 16. 00000 256. 00000
2 3. 20000 4. 00000 8. 00000 128. 00000
3 1. 60000 2. 00000 4. 00000 64. 00000
4 0. 80000 1. 00000 2. 00000 32. 00000
5 0. 40000 0. 50000 1. 00000 16. 00000
6 0. 20000 0. 25000 0. 50000 8. 00000
7 0. 10000 0. 12500 0. 25000 4. 00000
8 0. 05000 0. 06250 0. 12500 2. 00000
9 0. 02500 0.03125 0. 06250 1. 00000
1.4.2 LC,,
SPSS 21.0 ( 2006) C <3
. ( Lethal Concentration 3.1~10 ;> 10
50 LCy) . 95% . ( 1991; 2011) .

LCs,



1082 Journal of Environmental Entomology 45

LCs, 3.236 4.140 ( 3)
2
2.1 4 2.2 4
4 4
N N N > > > LC,, 0.302.
o 4 0.318. 0.652  0.804 mg/L LC,,
LCy, 0.250 mg/L 1. 1.053, 2.158 2.662 ( 4)
LCs, 0.809  1.035 mg/L o

3 4

Table 3 Sensitivity of Zeugodacus cucurbitae adult population fed on four kinds of host plants to Emamectin benzoate

95%
Host population Regression equation of toxicity X (mg/L) LCs, (mg/L) 95% CL Ratio
B. hispida y =0.751x +0. 452 1.507 0. 250 0.119 ~0. 454 1
M. charantia y =0.964x +0.393 4.353 0.391 0.226 ~0. 632 1. 564
L. cylindrica y =0. 693x +0. 064 4.535 0. 809 0.419 ~1.438 3.236
C. sativus y=0.728x -0. 011 2.374 1. 035 0.550 ~1. 796 4. 140

4 4
Table 4 Sensitivity of Zeugodacus cucurbitae adult population fed on four kinds of host plants to Methomyl

(y=) 95%

Host population Regression equation of toxicity X (mg/L) LGy, (mg/L) 95% CL Ratio

B. hispida y =0.653x +0. 339 1. 022 0.302 0.249 ~0. 366 1
M. charantia y =3.351x +0. 623 0. 623 0. 652 0.522 ~0. 818 2. 158
L. cylindrica y =3.186x +0. 303 0.383 0. 804 0.640 ~1.035 2. 662
C. sativus y =3.909x + 1. 693 1.282 0.318 0.264 ~0.382 1. 053

2.3 4 1C, 3
4
L (5. 4 .
5 4

Table 5 Sensitivity of Zeugodacus cucurbitae adult population fed on four kinds of host plants to Spinosad

95%

Host population ~ Regression equation of toxicity X (mg/L) LCs, (mg/L) 95% CL Ratio
B. hispida y=1.477x -0.116 3.744 1. 198 0.769 ~2.000 1. 035

M. charantia y=1.379x - 0.424 1. 356 2.029 1.612 ~2. 627 1. 754

L. cylindrica y =1.536x - 0. 139 0. 383 1.232 1.025 ~ 1. 490 1. 065

C. sativus y =1.959x -0. 124 3.138 1. 157 0.969 ~1.390 1
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2.4 4 LCs,

LC,, 17.946 mg/L . .
LC, 21.986 mg/L (  6).

6 4

Table 6 Sensitivity of Zeugodacus cucurbitae adult population fed on four kinds of host plants to acetamiprid

95%
Host population Regression equation of toxicity X (mg/L) LCs, (mg/L) 95% CL Ratio
B. hispida y =1.840x —2. 400 2.212 20. 166 15. 589 ~26.398 1. 124
M. charantia y =2.050x -2.571 1. 356 17. 946 14.103 ~23.015 1
L. cylindrica y =2.418x —3. 246 0.373 21.986 17. 630 ~27. 604 1.225
C. sativus y=2.081x -2.716 1.214 20. 190 15.983 ~25. 891 1. 125
3 3 . .
3 (
2021) . 4
N 4 4
N 4
( 2013; 2018; LC,, 0.250 ~1.035 mg/L.
2019; 2019; Sowmiya et al. 2021) . 0.303 ~0. 804 mg/L
\ (
o 2014; 2015) .
Spodoptera eridania LCs,
7. 822 mg/L 4
N ( Swingle LC,, 17.946 ~21.986 mg/L
1939; 2002) - ( 2014; 2015)
° LCs,
N 3 ( N 3.236. 4.140
) o Spodoptera
Sfrugiperda 3 ( .
) N ( Abd-¥lghafar
(Wood et al. 1981) et al. 1989) .
o Helicoverpa armigera Liriomyza  huidobrensis
Blanchard
( Muehleisen et al.  1989)
Tetranychus cinnabarinus ( 2012) .

( 2013) 2- ( 2-iridecanone:
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