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Table 1. Results of probit analysis of imidacloprid bioassay aone and in combination with

fenpyroximate, spirodiclofen and etoxazole with 1:1 ratio on third instar of melon aphid, Aphis
gossypii after 72 h

Lethal concentration (95% CL?)

Pesticides (mg. L*or nanogram per cm?) Slope+ SE X2(df) cl VaFI)L_jeb
LCs LCo
Imidacloprid
i ?255.1119-67.03) (239.2&%35.45) 138022 055@Q* - 09007
Imfdad Oprfd' Fe_qpyr.om?i[ f) ?;é%o_ 158.85) (260_123?_73'226'31) 158+021 7.93(4)* 0807 00373
Imfdacl oprfd. Spirodic! of(eln: ) gfg} 6140 (208%582_5730. 17 1426021 2253° 0545 04916
Imidacloprid: Etoxazole e ggg@ 6621 (1932295;4_5 p 159023 1583 0520 05833

a Confidence limits

* The obtained value of ¥? is lower than tubular x2, p=0.05

b Goodness-of -fit tests (Pearson chi-square)

Aph|S j_.'j\:-&&(}wwn)xé‘jJ&Lﬁ)TsJyQL:S;&U}Q.b)laAM)AQ' ;mwww—" d).\:—

gossypii

Table 2. Relative potencies of 50% lethal concentration of the binary mixture of the tested compounds
on third instar of melon aphid, Aphis gossypii

Pesticides Relative 95% Confidencelimits
potencies (lower -upper)
(Imidacloprid: Fenpyroximate) / (Imidacloprid: Etoxazole) 2.73 (1.51-4.93)*
(Imidacloprid: Fenpyroximate) / (Imidacloprid: Spirodiclofen) 3.02 (1.69-5.38)*
(Imidacloprid: Fenpyroximate) / (Imidacloprid) 2.99 (1.56-5.73)*
(Imidacloprid: Etoxazole) / (Imidacloprid: Spirodiclofen) 1.10 (0.63-1.91)
(Imidacloprid: Etoxazole€) / (Imidacloprid) 1.09 (0.58-2.04)
(Imidacloprid) / (Imidacloprid: Spirodiclofen) 1 (0.54-1.86)

*The differences between L Cso val ues were supposed to be statistically significant when the 95%
confidence intervals of the ratios did not include the value of 1.

Sobas Cl amla Conl o 03ls QLS ¥ ojlad g
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Table 3. Combination index (Cl) of the imidacloprid mixture with the tested acaricides (at 1:1 ratio)
on third instar of melon aphid, Aphis gossypii

Imidacloprid: Fenpyroximate Imidacloprid: Etoxazole Imidacloprid: Spirodiclofen

(B0 (1:1) (1:1)
Mixture Mixture Mixture
Effect levels®.  concentration(m concentration(m concentration(m
Cl Cl Cl
g/L or g/L or g/L or
nanogram/cm?) nanogram/cm?) nanogram/cm?)
10 7.29 1.18 5.28 0.77 471 0.69
20 15.47 1.02 11.07 0.67 10.27 0.63
30 2551 0.93 18.12 0.61 17.24 0.59
40 38.44 0.86 27.13 0.56 26.35 0.56
50 55.99 0.80 39.30 0.52 38.89 0.54
60 81.54 0.75 56.92 0.49 57.40 0.52
70 122.84 0.69 85.22 0.46 87.74 0.50
80 202.51 0.63 139.44 0.42 147.21 0.48
85 279.73 0.59 191.67 0.40 205.68 0.47

& ndicate the percentage of mortality rate associated with different concentrations
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Table 4. The mean + SE of esterase activity (a-naphthyl acetate and p-naphthyl acetate substrates) and

glutathione-s-transfer in melon aphid Aphis gossypii treated with L Cso concentration of imidacloprid
and its combination with fenpyroximate, spirodiclofen and etoxazole after 72 h

ao-NA B-NA GST (CDNB)
Pesticides (nmol.min"*mg protein”-  (nmol.min*mg protein-  (nmol.min"*mg protein-

1 +SE h +SE h +SE
Imidacloprid 5.36+0.13° 7.66+0.29° 0.049+0.004°
Imidacloprid: Fenpyroximate 14.53+0.202 18.20+0.372 0.238+0.023?
Imidacloprid: Spirodiclofen 8.46+0.56° 11.20+0.36° 0.083+0.016%
Imidacloprid: Etoxazole 4.26+0.06° 6.73+0.18° 0.142+0.014°

Means with different lettersin each column are significantly different at 5% level (tuekey’s test)
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Abstract

The use of pesticide mixtures is one of the effective ways to reduce spraying costs, reduce their
consumption and prevent resistance development in the pest’s population. However, dueto the potential
hazards, before any recommendation to mix pesticides, the need for mixing and its physica and
chemical compatibility should be carefully considered. In this study, due to the synchronicity of aphid
control with acari pests, the insecticidal performance of mixtures of imidacloprid (SC 35%) with
fenpyroximate (SC 5%), spirodiclofen (SC 24%) and etoxazole (EC 10%) were investigated on third
instar nymphs of melon aphid, A. gossypii. Furthermore, the activity levels of detoxifying enzymes
esterase and gl utathione S-transferase was measured in treated insects with these compounds. Bioassay
tests were performed with a Potter spray tower method. LCs, value of the imidacloprid alone and in
combination with each of the acaricides of fenpyroximate, spirodiclofen and etoxazole were 45.41,
84.91, 44.65 and 48.94 mg/l, respectively. In addition, by estimating the Combination Index (Cl), a
synergistic effect was observed in the mixture of imidacloprid with each of the acaricides and the
highest synergistic activity occurred at concentrations higher than LCs. In mixed treatments, the Cl
index decreased with increasing concentration. The results of detoxifying enzyme activities showed that
the activity levels in mixture of imidacloprid: fenpyroximate and imidacloprid: spirodiclofen were
higher than that of imidal oprid alone and mixture of imidacloprid: etoxazol. In this study, the lowest Cl
index a LCs; concentration, were for binary mixture of imidacloprid: etoxazol (0.529) and
imidacloprid: spirodiclofen (0.545) that exhibited high synergistic effect. The results of this study
showed that the effectivness of imidacloprid (SC) was increased for control melon aphid, when mixed
with the tested acaricides. However, the mixture of imidacloprid: etoxazole showed the highest
insecticidal performance.

Key wor ds: Etoxazol, Fenpyroximate, Spirodiclofen, Combination index, Detoxifying enzymes
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