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ABSTRACT 

 
     The toxicity of eighteen insecticides and their mixtures against adults of 
the cotton aphid Aphis gossypii Glover collected from Menufia Governorate 
early in 2000 cotton season were investigated. 
     The results revealed that Meothrin was the first most toxic followed by the 
mineral oil Kz-oil then Karate. MTI-446 came next in its toxicity followed by 
Actara, Sumicidin, Baythroid, Confidor and the natural product Neemix. 
However, Selecron, Aphox and Marshal were the least toxic followed by all 
other OP compounds, and the insecticidal soap, M.Pede.  
     The joint action of Kz-oil / insecticide combinations showed different levels 
of synergistic, additive and antagonistic effects. A high level of synergism was 
observed in Kz-oil / Aphox followed by Kz-oil / Sumicidin, Kz-oil / Sumithion, 
Kz-oil / Malathion, Kz-oil / Karate, Kz-oil / Neemix and Kz-oil / Selecron. The 
natural product, Neemix produced high toxic action when was combined with 
Reldan or Aphox, but it caused a slight synergism with Cyanox, Actellic or 
Selecron. As for the carbamate Aphox / insecticide mixtures, moderately 
synergistic effects were indicated with Aphox / MTI-446, Aphox / Tokuthion 
and Aphox / Sumicidin. Within pyrethroid / pyrethroid mixtures, Meothrin / 
Sumicidin and Meothrin / Karate produced moderate synergism. Within OP / 
OP insecticide mixtures, these mixtures caused different levels of additive or 
antagonistic effects except with Malathion / Actellic which produced 
synergistic effect.  
  

INTRODUCTION 

 
      Aphids previously known as secondary pest on several crops in Egypt, 
are now becoming more serious as numerous cases of several infestation 
has been reported. The use of pesticides for their control lead to the 
contamination of the environment as well as to pesticides  hazards. 
Therefore, it was necessary to need a new approach for controlling  pests 
with a view to reduce the environmental pollution. This approach may include 
the use of mineral oils and natural products alone or in mixture with 
insecticides. This will result into lower doses of the required pesticides and an 
environment that is less contaminated with pesticides. 
     The present work is an attempt to evaluate the relative toxicity of certain 
insecticides, mineral oils and natural products and their binary mixtures 
against the cotton aphid, Aphis gossypii Glover. 
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MATERIALS AND METHODS 
 

    Samples of cotton leaves infested with A.gossypii Glover were       collected 
from field of Menufia Governorate early in 2000 cotton season. Slide-dipping 
technique was used to evaluate the toxicity of the tested insecticides against 
the adult stage. Serial concentrations of each insecticide was prepared by 
dissolving in water. By means of fine brush, ten adults were affixed to double 
faced scotch tap  and stuck tightly to slide on the dorsal part. The slides were 
then dipped in the prepared insecticide aqueous solutions for ten seconds. 
Each insecticide was tested at five different concentrations. Three replicates 
of ten adults each were used for each concentration. Mortality was recorded 
two hours after treatment and all insects responded to touching with the fine 
brush were considered alive. 
     Mortality data were corrected according to Abbott’s formula (1925) then 
subjected to statistical analysis by the method of Busvine (1957). The toxicity 
index of each insecticide was determined according to Sun (1950) as follow: 
     Toxicity index = LC50 of the most effective insecticide  x 100 
                                 LC50 of the less effective insecticide    
   
   The joint action of pesticide mixtures was studied by mixing concentrations 
equivalent to LC25 values at the ratio of 1: 1 (v/v). The combined action of the 
different mixtures was expressed at the Co-toxicity factor (CF), estimated 
according to the equation given by Mansour et al., (1966) as follow: 
Co-toxicity factor = Observed mortality% - Expected mortality% x100 
                                               Expected mortality% 
     The Co-toxicity factor was used to differentiate the results into three 
categories. A positive factor of 20 or more is considered potentiation, a 
negative of 20 or more is considered antagonism, while intermediate values 
between - 20 and + 20 indicated additive effect. 
     The  pesticides  used   were   seven OP  insecticides,  namely  Cyanox  
(cyanofos) 50% EC, Actellic (pirimiphos-methyl) 50% EC, Reldan 
(chlorpyrifos-methyl) 50% EC, Selecron (profenofos) 72% EC, Sumithion 
(fenitrothion) 50% EC, Malathion (malathion) 57% EC and Tokuthion 
(prothiofos) 50% EC, four pyrethroids, namely Baythroid (cyfluthrin) 5% EC, 
Karate (lambda-cyhalothrin) 8.33% EC, Meothrin (fenpropathrin) 20% EC, 
Sumicidin (fenvalerate) 5% EC, two carbamates Aphox (pirimicarb) 50% DG 
and Marshal (carbosulfan) 25% WP, the mineral oil Kz-oil (miscible) 95% EC, 
the insecticidal soap M.Pede (potassium salts of fatty acids) 4.5% EC; the 
natural product Neemix (azadirachtin ) 4.5% EC and three compounds 
belong to different groups of insecticides, namely Actara (thiamethoxam) 
25% WG, Confidor (lmidacloprid) 20% SC, and MTI-446 (dinotefuran) 20% 
WP .  
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RESULTS AND DISCUSSION 
 

     Results in Table (1) showed that, the pyrethroid Meothrin was the first 
most toxic followed by the mineral oil Kz-oil then the pyrethroid Karate.  MTI-
446, Actara, Sumicidin, Baythroid, the natural product Neemix and Confidor 
came next in their toxicities. The relative toxicities were 63.3, 38.1, 9.3, 7.0, 
4.4, 2.7, 2.1, and 2.1 for Kz-oil, Karate, MTI-446, Actara, Sumicidin, 
Baythroid, Neemix and Confidor, respectively as compared with  Meothrin. 
However, the OP compound Selecron and two carbamates Aphox and 
Marshal were least toxic (RT were 0.15, 0.17 and 0.20 respectively) followed 
by all other OP insecticides tested which their relative toxicities ranged 
between 0.2  - 1.0 
 
Table (1): Relative toxicity of several insecticides against Menufia                                                                                           

field strain of the cotton aphid, Aphis gossypii Glover        
Insecticide Slope ± S.E.  LC50 (5% Fiducial limit) in ppm RT 

 Kz-oil  1.13 ± 0.36  34.3       (11.7 - 72.9)  63.3 
 Neemix  2.21 ± 0.50  1o20.9   (738.4 - 1545.3)  2.10 
 M.Pede  2.16 ± 0.52  2956.1   (2122.8 - 4998.8)  0.70 
 Actara  2.09 ± 0.45  311.3     (191.9 - 486.1)  7.00 
 MTI-446  1.16 ± 0.37  232.6     (69.4 - 465.9)  9.3 
 Confidor  1.99 ± 0.45  1026.4   (597.8 - 1615.8)  2.1 
 Baythroid  3.25 ± 0.61  497.1     (381.5 - 636.2)  4.4 
 Karate   3.58 ± 0.96  56.9       (44.3 - 90.4)  38.1 
Meothrin  3.63 ± 0.83  21.7       (16.9 - 28.5)  100 
 Sumicidin   4.92 ± 1.02  780.9     (646.2 - 969.1)  2.7 
 Marshal   2.86 ± 0.73  11098.5 (8652.5 - 16620)  0.2 
 Aphox  2.89 ± 1.68  12679.3 (-           -)  0.17 
 Malathion  1.48 ± 0.69  5050.7   (2952.2  - 3.07004E+05)  0.4 
 Actellic  2.56 ± 0.23  4231.0   (3020.3 - 5656.2)  0.5 
 Reldan   2.58 ± 0.52  7164.0   (5292.9 - 9722.1)  0.3 
 Selecron  3.06 ± 0.79  14630    (11118.9 - 21309)  0.15 
 Sumithion  1.69 ± 0.69  2180.6   (804 - 3872.2)  1.0 
 Tokuthion  2.34 ± 0.74  2700.9   (1834.6 - 5182.8)  0.8 
 Cyanox   3.11 ± 0.58  4014.9   (3080.2 - 5200.9)                       0.54 

                       
     Within four pyrethroids tested Meothrin and Karate were more toxic than 
Sumicidin and Baythroid. As compared to pyrethroids, OP compounds  were 
far less toxic. Within OP compounds, Sumithion and Tokuthion were more 
toxic than Cyanox, Actellic, Malathion, Reldan and Selecron, the relative 
toxicities were 1.0, 0.8, 0.54, 0.51, 0.4, 0.3 and 0.15, respectively.  
     In general, pyrethroids were more toxic than OP and carbamate 
compounds against A. gossypii Glover (Table 1). Similar results were found 
by Ayad et al., (1991-1992) Who reported that pyrethroids were the most 
potent against A.gossypii Glover, while OP and carbamate     compounds 
were the least potent. However, Babu and Azam (1982) indicated that the 
OP, monocrotophos was the more toxic than the pyrethroid, cypermithrin 
against A. gossypii Glover.  
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     Results in Table (1) also showed that the mineral oil, Kz-oil was more toxic 
than OP compounds. Similar results were also obtained by El-Deeb et 
al.,(1989) on the aricat aphid Hyalopterus pruni Geoffry, Keddis et al., (1989) 
and El-Deeb (1993) on aphids infesting wheat.   
     Results of the response of 153 binary mixture of insecticides against 
adults of A. gossypii Glover are present in Table (2). 
 
Table  (2) : Joint  action of  several  binary  insecticide  mixtures                                              

against  Menufia  field  strain  of   the  cotton   aphid    
Aphis gossypii Glover.  

   Mixture CF Mixture CF 

Kz-oil+ Neemix + 27 Aphox + Meothrin -  33 
              Aphox + 73                Sumicidin +  27 
              Actara - 42                Marshal  - 27 
              MTI-446  0                Malathion  - 7 
              Confidor  -25                Actellic  0 
              Baythroid +7                Reldan 0 
              Karate +33                Selecron  0 
              Meothrin  - 20                Sumithion + 15 
              Sumicidin  +50                Tokuthion + 30 
              Marshal  -25                Cyanox - 7 
              Malathion  +38 Actara + MTI-446  + 17 
              Actellic  - 19                Confidor - 25 
              Reldan 0                Baythroid - 29 
              Selecron  +21                Karate + 8 
              Sumithion +42                Meothrin  - 10 
              Tokuthion - 18                Sumicidin  - 42 
              Cyanox - 35                Marshal  - 50 
Neemix + Aphox + 40                Malathion  + 25 
              Actara - 18                Actellic  - 69 
              MTI-446  -27                Reldan - 55 
              Confidor  - 33                Selecron  + 29 
              Baythroid - 31                Sumithion + 14 
              Karate - 27                Tokuthion 0 
              Meothrin  - 67                Cyanox - 19 
              Sumicidin  - 9 MTI-446 + Confidor  - 13 
              Marshal  - 27                Baythroid - 14 
              Malathion  + 13                Karate - 42 
              Actellic  + 20                Meothrin  - 60 
              Reldan + 70                Sumicidin  - 25 
              Selecron  + 20                Marshal  - 25 
              Sumithion -  8                Malathion  - 13 
              Tokuthion -  60                Actellic  + 6 
              Cyanox + 27                Reldan - 55 
Aphox +  Actara - 12                Selecron  + 14 
              MTI-446  + 35                Sumithion + 7 
              Confidor  - 13                Tokuthion 0 
              Baythroid - 31                Cyanox - 63 
              Karate  - 27   
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Table (2): Cont.  

Mixture CF Mixture CF 

Confidor+ Baythroid  - 22 Reldan  +     Cyanox  - 53 
                 Karate - 63  Selecron +  Sumithion + 5 
                 Meothrin  - 36                     Tokuthion -  43 
                 Sumicidin - 38                     Cyanox - 11 
                 Marshal - 60 Sumithion + Tokuthion - 16 
                 Malathion - 45                      Cyanox              - 28 
                 Actellic - 5 Tokuthion + Cyanox - 33 
                 Reldan - 47 Baythroid + Marshal - 61 
                 Selecron + 6                     Malathion - 39 
                 Sumithion  + 6                     Actellic - 40 
                 Tokuthion + 7                     Reldan - 15 
                 Cyanox - 50                     Selecron - 46 
 Baythroid +Karate - 29                     Sumithion - 50 
                  Sumicidin + 7                     Tokthion - 8 
                  Meothrin 0                     Cyanox - 17 
Karate  +   Sumicidin               + 17 Karate   +    Marshal - 44 
                  Meothrin + 30                     Malathion - 38 
Sumicidin+Meothrin + 50                     Actellic - 39 
Marshal +  Malathion                - 55                     Reldan 0 
                  Actellic - 32                     Selecron - 68 
                  Reldan - 40                     Sumithion - 75 
                  Selecron -38                     Tokthion - 55 
                  Sumithion - 45                     Cyanox - 75 
                  Tokuthion - 40 Sumicidin + Marshal - 6 
                  Cyanox - 55                     Malathion - 25 
Malathion+ Actellic     + 36                     Actellic - 17 
                  Reldan - 20                     Reldan - 17 
                  Selecron - 27                     Selecron - 9 
                  Sumithion - 10                     Sumithion - 31 
                  Tokuthion - 47                     Tokthion - 21 
                  Cyanox - 40                     Cyanox - 19 
Actellic  +  Reldan - 35 Meothrin  + Marshal - 50 
                   Selecron    - 10                     Malathion + 7 
                   Sumithion - 25                     Actellic - 16 
                   Tokuthion 0                     Reldan - 19 
                   Cyanox - 50                     Selecron + 35 
Reldan  +    Selecron - 48                     Sumithion + 7 
                   Sumithion - 27                     Tokthion + 11 
                   Tokuthion - 29                     Cyanox - 21 

 
     As for the mineral oil Kz-oil /insecticide mixtures, a high level of synergistic 
effect was observed in Kz-oil / Aphox followed by moderate synergism in Kz-
oil / Sumithion, Kz-oil / Malathion, and Kz-oil / Karate and low synergism in 
Kz-oil / Neemix and Kz-oil / Selecron. 
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      On the other hand, mixtures Kz-oil with Baythroid, Reldan, MTI-446 or 
Actellic produced additive effects. However, moderate to slight antagonistic 
effects indicated for mixtures of Kz-oil with Actara, Cyanox, Marshal, Confidor 
or Meothrin (Table 2). El-Deeb (1993) found that the joint action of mineral oil 
/ insecticide combinations revealed different levels of synergism on adult of 
the wheat aphid Rhopalosiphum padi (L.). However, El-Deeb et al., (1989) 
found that three mineral oil apparently antagonized all OP insecticides tested 
against the apricot aphid Hyalopterus pruni Geofry. Several investigators 
have found that when mineral oil used in combination with insecticides 
increased their efficiency on the cotton leafworm Spodoptera littoralis Boisd. 
(Darwish 1987; Zidan et al., 1987; Abdel-Megeed et al. 1984-1985 and El-
Attal et al., 1983 ).   
     The natural product, Neemix produced high synergism when it was 
combined with Reldan or Aphox, but it caused a slight synergism with 
Cyanox, Actellic or Selecron. On the other hand, mixture Neemix / Malathion 
produced high additive effect, followed by Neemix / Sumicidin, and Neemix / 
Actara . Different levels of antagonsitic effect were obtained when Neemix 
mixing with Meothrin, Toxuthion, Confidor, Baythroid, Karate, MTI-446 and 
Marshal. 
     As for the carbamate Aphox / insecticide mixtures, moderate synergistic 
effects were indicated with Aphox / MTI-446, Aphox / Toxuthion and Aphox / 
Sumicidin, while mixtures Aphox / Confidor, Aphox / Actara and Aphox / OP 
insecticides produced moderate to slight additive effects. However mixtures 
of Aphox with pyrethroid insecticides or with the carbamate Marshal produced 
moderate  antagonistic effect. However the carbamate Marshal produced 
antagonism when it was combined with all compounds tested except with 
Sumicidin, which produced additive effect. 
     Within pyrethroid / pyrethroid mixtures, Meothrin / Sumicidin produced 
moderate synergism followed by Meothrin / Karate, while Sumicidin / Karate 
produced high additive effect followed by Sumicidin / Baythroid then Meothrin 
/ Baythroid, but the mixture Karate / Baythroid produced a slight antagonism.  
     Within OP insecticide / OP insecticide mixtures, these mixtures caused 
different levels of additive or antagonistic effects, except with Malathion / 
Actellic which produced synergistic effect. 
     As for pyrethroid / OP insecticide mixtures, no synergistic effects were 
observed, but a high level of additive effect was shown by Sumicidin / Cyanox 
and Meothrin / Tokuthion followed by Meothrin / Malathion and Meothrin / 
Sumithion then Karat / Reldan, however all other mixtures produced slight 
additive effects or different levels of antagonistic effects.   Keddis et al., 
(1984-1985 ) found that lower levels of potentiation as well as additive and 
antagonistic effects were produced by pyrethroid / organophosphate mixtures 
on Pactinophora gossypiella Saund. at higher mixing rates ( LD25 / LD40     
or LD40 / LD25 ). 
     As for the mixtures of aphicides (Actara, Confidor or MTI-446) / 
pyrethroids, OP compounds and carbamates, the results in Table (2) showed 
that mixtures Actara / Selecron and Actara / Malathion produced slight 
synergism while all other mixtures produced different levels of additive or 
antagonistic effects. 
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 طنعلى السلاله الحقليه لمن الق تأثير بعض المبيدات المختلفه ومخاليطها
 محمد سنجاب خالد

 لدقىا -ركز البحوث الزراعيه م -المعمل المركزى للمبيدات 
 

 عودت تم دراسة  تأ ثير ثمانية  عشر من المبيددا  التدت تنتمدت لميداميت مةتومدة يمةالي  دا 
لق دن  ميسدم رراعدة اال ير الكامل لسلالة حقوية  لمن الق ن يمع  من محافظة المنيفية  فدت بدايدة 

 .  2000لعام 
يلقد ايضح  النتائج ان المركب البيرثرييد مييثرين هي اكثر المبيدا  سدمية عودت الق دن  

 446ى أيوية الري  المعدنت كرد أييل ثم المركب البيرثرييدرقيرا  ثم ياتت بعدد للدم مركدب ام تدت 
ان يدة اةدرى فدمنتج ال بيعت نيمكس.  من ناحثم الاكتارا، السيمسيدين ، االبايرثرييد ، كينميدير ثم ال

 المركددب المسددميرى سدديويكيرين كددان اقددل المركبددا  سددمية عوددت مددن الق ددن يويددة مركبددت الكاربامددا 
                                مارشال يافيكس ثم باقت المركبا  المسميرية يالمبيد الصابينت أ م بيد .               

تنشي ت لمةالي  المبيدا  عوت من الق ن فقد اظ ر مةوي  كرد اييل يعند دراسة المعل ال 
أعوددت  مددت المبيدددا  المةتومددي مسددتييا  مةتومددي مددن التنشددي  أي التددأثير ألاضددافت أي التضدداد ، يكددان

 ،مستيى لوتنشي  ليحظ عند ةو  كدرد اييدل مدت اكفديكس يويدي مدت السيمسديدين ثدم مدت السيمسديين 
كس  بيعدت نديملنيمكس ياةيرا مت السويكرين .  أما بالنسبي لمةدالي  المندتج الالملاثيين ، القيرا  ، ا

مدا ةود  مت المبيدا  المةتومي فان أعودت تدأثير ييدد عندد ةود  النديمكس مدت الريوددان ياكفديكس ، بين
ي لومركدب النيمكس مت السيانيكس أي الاكتويم أي السيويكرين أع ت تأثير تنشي ت بسي  . أمدا بالنسدب

 446ى باماتت أفيكس عند ةو ي بالمبيدا  الاةرى فقد أظ ر تأثير تنشي ت متيس  مت ام تت أالكار
ي ت ، تيكيثيددين ، السيمسدديدين .  أمددا بالنسددبي لوةودد  بددين مركبددا  البيرثرييدددر فقددد ييددد ان مةودد
ن ود  بديالمييثرين مت السيمسيدين ، يالمييثرين مت القيرا  أع ت تأثير تنشي ت متيس  ، يعندد الة

ثير المركبددا  الميسددميريي فددان مةوددي  الملاثيددين مددت اككتويددم هددي المةوددي  اليحبددد الددلى أحددد  تددأ
نيعدي تنشي ت . من ناحيي أةرى فان باقت المةالي  المسدنةدمي فدت الاةتبدار قدد أظ در  تدأثيرا  مت

                 من التاثير الاضافت أي التاثير التضادى .                                          
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