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 زيشته جال هيعل هاكشكنه از يبرخ باايميداكلوپريد  اختلاط يكشحشره كارآيي
Aphis gossypii (Hem.: Aphididae) يشگاهيآزما طيشرا در 

  
  جهيعلو يعيو الهه شف زادهيحاج ليجل ،*ياريقدم محمد آذربو، مطلب

  رانيا رشت، ،لانيگ دانشگاه ،يكشاورز علوم يدانشكده ،يپزشكاهيگ گروه
  

  )27/7/1399تاريخ پذيرش:     19/4/1399(تاريخ دريافت: 
 دهيچك

 توسعهاز  يريو جلوگ هاكاهش مصرف آن ،ياشپسم يهانهيكاهش هز در مؤثر يهاراه از يكي ها،كشآفت مخلوط از استفاده
ها، كشحالي است كه با توجه به مخاطرات احتمالي، قبل از هرگونه توصيه به اختلاط آفت اين در آفات است. تيمقاومت در جمع

 يزمانهم به توجه بامطالعه  نيا در مورد بررسي دقيق قرار گيرد.هاي فيزيكي و شيميايي آن بايست لزوم اختلاط و سازگاريمي
 يهاكشكنهاز  كيبا هردر اختلاط  )SC, 35%( ديداكلوپريمياكشي كارآيي حشره ،ياهيگ آفت يهاكنه و زيجال شته كنترل

 مورد زيجال يشته سه سن يهاپوره يرو )EC, 10%( اتوكسازول و )SC, 24%( كلوفنيرودياسپ ،)SC, 5%( تيميروكسيپفن
 بيترك با شده ماريت حشرات در ترانسفراز-اس ونيگلوتات و استراز يزداسم يهاميآنز تيفعال سطح ،نينچهم. گرفت قرار يبررس
 كشحشره 50LC زانيم .گرفت انجام پاشش برجبا استفاده از  يسنجستيز يهاشيآزما .شد يريگاندازه هاكشآفت

، 41/45 بيترتبهو اتوكسازول   كلوفنيروديپاس ت،يميروكسيپفن يهاكشكنه از كيهر با بيترك در و به تنهايي ديداكلوپريميا
 اثر دهندهنشان (Combination Index) بيترك شاخص برآورد ،نيچنهم .محاسبه شد تريگرم بر ليليم 94/48و  65/44، 91/84
در  يستينرژيس تيفعال نيبالاتر .بود آن يكشحشره كارآييدر  ديداكلوپريمياختلاط شده با ا يهاكشكنه از كدام هر يستينرژيس

. كاهش يافت CIشاخص مقدار  ،مخلوط يمارهايت در هاكشآفت غلظت شيافزا با و شد گزارش  30LCبالاتر از  يهاغلظت
-فن :ديداكلوپريميمخلوط ا يمارهايت در هاميآنز نيا تيفعال زانيم كه داد نشان يبررس مورد يزداسم يهاميآنز تيفعال سهيمقا

 .بود اتوكسازول :ديداكلوپريميا و مخلوط به تنهايي ديداكلوپريميا يمارهايتاز  بالاتر كلوفنيرودياسپ :ديداكلوپريمياو  تيميروكسيپ
 كلوفنيروداياسپ :ديداكلوپريميو ا )529/0( اتوكسازول :ديداكلوپريميا يهامخلوط به مربوط ،50LCغلطت  در CIشاخص  نيتركم

 در ديداكلوپريميا SCفرمولاسيون  كارآيي پژوهش نشان داد كه نيا جينتا. داشت تراثر سينرژيستي بيش از نشان كه بود )545/0(
 مخلوط است كه ياين در حال .افزايش يافته است زيكنترل شته جال يبرا شيمورد آزما يهاكشكنه از كي هراختلاط با 

  را نشان داده است. كشيحشره كارآييترين افزايش بيش اتوكسازول: ديداكلوپريميا
 

  زداسم يهاميآنز ،بيشاخص ترك كلوفن،يرودياسپ ،تيميروكسيپفن اتوكسازول،: يديكل يهاواژه
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Aphis gossypii

Table 1. Results of probit analysis of imidacloprid bioassay alone and in combination with
fenpyroximate, spirodiclofen and etoxazole with 1:1 ratio on third instar of melon aphid, Aphis

gossypii after 72 h

a Confidence limits
* 2 is 2, p=0.05
b Goodness-of-fit tests (Pearson chi-square)

Aphis

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

*The differences between LC50 values were supposed to be statistically significant when the 95%
confidence intervals of the ratios did not include the value of 1.

(CI)

CompusynCI

CI

(CI=1)( 1)

( 1)

CI

P-
bValueCI(df)2XSlope ± SE

)aLethal concentration (95% CL
)2or nanogram per cm1-mg. L(Pesticides

90LC50LC

0.9007-0.55(3)*1.38 ± 0.22
434.14

(239.56-1295.45)
45.41
(28.19-67.03)

Imidacloprid

0.03730.8077.93(4)*1.58 ± 0.21
547.95

(260.27-3826.31)
84.91
(36.90- 158.85)

Imidacloprid: Fenpyroximate
(1:1)

0.49160.5452.25(3)*1.42 ± 0.21
352.93

(208.08-870.17)
44.65
(31.93- 61.44)

Imidacloprid: Spirodiclofen
(1:1)

0.58330.5291.58(3)*1.59 ± 0.23
310.14

(193.99-674.51)
48.94
(35.56- 66.21)

Imidacloprid: Etoxazole
(1:1)

Pesticides
Relative

potencies

95% Confidence limits

(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)



30LC

10LC20LCCI

CI

Aphis gossypii

Table 3. Combination index (CI) of the imidacloprid mixture with the tested acaricides (at 1:1 ratio)
on third instar of melon aphid, Aphis gossypii

a Indicate the percentage of mortality rate associated with different concentrations

( -NA)( -NA)

-NAFdfP-

NA)Fdf(P

(GST)

(GST)CDNB

)F

df(P

Imidacloprid: Spirodiclofen
(1:1)

Imidacloprid: Etoxazole
(1:1)

Imidacloprid: Fenpyroximate
(1:1)

Effect levelsa

CI

Mixture
concentration(m

g/L or
nanogram/cm2)

CI

Mixture
concentration(m

g/L or
nanogram/cm2)

CI

Mixture
concentration(m

g/L or
nanogram/cm2)

0.694.710.775.281.187.2910

0.6310.270.6711.071.0215.4720

0.5917.240.6118.120.9325.5130

0.5626.350.5627.130.8638.4440

0.5438.890.5239.300.8055.9950

0.5257.400.4956.920.7581.5460

0.5087.740.4685.220.69122.8470

0.48147.210.42139.440.63202.5180

0.47205.680.40191.670.59279.7385



gossypiiAphis50LC

Table 4 - -naphthyl acetate substrates) and
glutathione-s-transfer in melon aphid Aphis gossypii treated with LC50 concentration of imidacloprid

and its combination with fenpyroximate, spirodiclofen and etoxazole after 72 h

Means with different letters in each column are significantly different at 5% level (tue

CI

50LC

30LC

CI

10LCAcyrthosiphon
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NA
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SE) ±1

NA
-mg protein1-mol.min(n

SE) ±1
Pesticides

c49±0.00400.c290.±7.66c130.±5.36Imidacloprid
a0.238±0.023a.370±18.20a20±0.14.53Imidacloprid: Fenpyroximate

cb83±0.01600.b36±0.11.20b56±0.8.46Imidacloprid: Spirodiclofen
b0.142±0.014c18±0.6.73c6±0.04.26Imidacloprid: Etoxazole
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Abstract
The use of pesticide mixtures is one of the effective ways to reduce spraying costs, reduce their

However, due to the potential
hazards, before any recommendation to mix pesticides, the need for mixing and its physical 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 glutathione S-transferase was measured in treated insects with these compounds. Bioassay
tests were performed with a Potter spray tower method. LC50 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 (CI), 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 LC30. In mixed treatments, the CI
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 imidaloprid alone and mixture of imidacloprid: etoxazol. In this study, the lowest CI
index at LC50 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.
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