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Abstract 

The toxicity of organophosphorus insecticide chlorpyrifos, 

pyrethroid insecticide cypermethrin, insect growth regulators, 

chlorfluazuron and biocide as a natural products spinosad increased 

when mixed with the ergosterol biosynthesis inhibiting (EBI) 

fungicides to newly hatched larvae of  Pectinophora gossypiella. 

This study was carried out by feeding newly hatched larvae on 

artificial diet treated with different concentrations of the tested 

compounds either alone or in mixtures with EBI fungicide or IGR. 

Interestingly, these fungicides did not kill the larvae up to 100 ppm, 

moreover 20 ppm of each EBI fungicide with concentrations of the 

insecticides increased the toxicity of these insecticides. Also, all 

data indicated that the calculated LC50 of the insecticides alone 

were higher than the insecticides and fungicides or IGR. For 

instance, chlorpyrephos at 6.25 ppm caused 90.0 % larval mortality 

and 100.0 % larval mortality when mixed with 20 ppm  of each 

fungicides or 3 ppm when mixed with IGR. The LC50 of chlorpyrifos 

alone were higher than that of chlorpyrifos when mixed with EBI 

fungicides and chlorfluazuron as IGR. For example, chlorpyrifos had 

LC50 equal 2.89 ppm, but 0.88, 0.48, 0.26, 0.26, and  0.13 ppm 

when mixed with difenoconazol, tetraconazol, imazalil, fenarimol 

and chlorfluazuron respectively. Also, the insecticidal action 

increased by 3.2, 6.02, 14.45, 11.11, 22.23 folds when mixed with 

the latter fungicides or the insect growth regulators. Cypermethrin 

at 25 and 12.5 ppm resulted in 81.66 and 78.33 % larval mortality 

when used alone, while these concentrations caused 100.0% larval 

mortality when 20 ppm of each fungicide or 3 ppm of IGR added to 

these concentrations. The LC50 values decreased when 

cypermethrin mixed with EBI fungicides or IGR, the LC50 were 1.95, 

0.85, 1.01, 0.65 and 1.5 ppm when mixed with difenoconazol, 

tetraconazol, imazalil, fenarimol and chlorfluazuron compared with 

3.01 ppm when cypermethrin used alone. Also, the insecticidal 

action increased by 1.54, 3.45, 2.98, 4.63, and 2.01 folds when 

mixed with the mentioned fungicides or the IGR respectively. 

Chlorfluazuron at 6.5 ppm caused 86.66 % larval mortality after 72 

hr post treatment but the same concentration caused 100 % larval 

mortality after 48 hr from treatments when mixed with the latter 

EBI fungicides. LC50 values were 0.61, 0.11, 0.36 and 0.29 ppm 

respectively, compared with 1.01 ppm when used alone,  

insecticidal action increased  by 6.01, 9.18, 2.85 and 3.48  folds 

respectively. Spinosad  at 7.5 ppm caused 85.0 % larval mortality 

but the same concentration induced 100.0 % larval mortality when 

mixed with imazalil and fenarimol as EBI fungicides or 

chlorfluazuron as IGR and caused 95.08 and 98.33 when mixed 
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with both difenoconazol and tetraconazol as EBI fungicides. LC50 

values were decreased to   0.51, 0.41, 0.76, 0.61 and 0.56 ppm 

when was mixed with difenoconazol, tetraconazol, imazalil, 

fenarimol and chlorfluazuron respectively, compared with 1.54 ppm 

when used alone,  insecticidal action was increased  by  3.08, 3.21, 

1.97, 2.56, and 2.75 folds respectively. These results suggested 

that EBI fungicides and the IGRs enhanced the insecticidal activity 

of chlorpyrifos, cypermethrin and spinosad against the pink 

bollworm P. gossypiella.                                                                       

INTRODUCTION 

Cotton growers in Egypt have experienced severe economic losses from cotton 

pests due to reduced yield, low lint quality and increased costs of insecticides ( Amin 

and Gergis 2006). Insect- pests are considered one of the important factors that 

influence cotton production and cause economical damage to the crop yield. Pink 

bollworm Pectinophora gossypiella (Saund) and the spiny bollworm Earias insulana 

(Boisd) are the most serious cotton pests in Egypt (Hussein et al. (002). They caused 

annually the greatest yield losses from the cultivated area.(Haque1991;.El-

Naggar1998). Ergosterol biosynthesis inhibiting EBI fungicides is widely used in 

controlling pathogenic fungus. This group of fungicides inhibits fungi by blocking the 

cytochrome P-450 dependent demethylation at the C-14 position and thus inhibiting 

biosynthesis of the principal fungal sterol ergosterol (Ragsdal and Sislar 1991). These 

group of fungicides have been identified as potent synergists of pyrethroid  

insecticides in the honey bee. (Colin and Belzunces 1992). For example, 9-16 folds 

enhanced toxicity was recorded for the pyrethroid insecticides lambadacyalothrin when 

combined with the EBI fungicides prochloraz and propiconazol respectively, (Pilling 

and Jepson 1994). The mechanism of this synergism has been studied by (Plling et 

al.1995) reported that prochloraz delayed the metabolism, detoxication, excretion of 

lambadacyalothrin by inhibiting microsomal oxidation, effectively enhancing the 

toxicity of pyrethroids  to the honey bee. Schmuck et al. (2003) found that slight 

synergistic effect of the thiacloprid to cyprodinil fungicide was observed with honey 

bee while a significant enhancement was found with EBI fungicides prochloraz and 

tebuconazol. The insect growth regulator is acting as chitin synthesis inhibitor in 

insects which confers a remarkable specification with low toxicity to mammals,  birds 

and fish (Flint and Smith 1977). Also, the mixtures between these compounds and 

traditional insecticides increase the efficiency of these insecticides (Abdel-Sattar and 

EL-Guindy1988). Also, Raslan (2003) found that all mixtures of 25 ml Spinosad with 

Consult, Atabron and Dursban at their half- recommended rates per feddan resulted in 

increasing their activity against the 3rd instars larvae of cotton leaf worm S. littoralis. 

Also, Helalia et al (2006) found that the toxicity of the biocides was greatly enhanced 
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when used at low rates of conventional insecticides such as pyrethroids and some 

organophosphorus compounds in combination with B. thuringiensis proved to be 

suitable to control the cotton leafworm Spodoptera littoralis. Abd-EL-Mageed et al 

(2006), reported that spinosad gave moderately initial and residual effect when tested 

alone whereas the most pronounced initial effect was achieved when spinosad was 

mixed with methoxyfenozide. Also, they reported that the highest residual activity was 

noticed when spinosad was mixed with chlorpyrifos. Toru Arakawa (2008) found that 

Polyoxin AL a fungicide that inhibits chitin synthesis, showed  a synergistic effect with 

benzoylphenylurea insect growth regulators in killing  Spodoptera litura larvae. 

Based on these studies, the present work was conducted to evaluate the 

synergism among some EBI fungicides, insect growth regulators and both 

organophosphorus, pyrethroids insecticides and one natural product spinosad 

against the  pink bollworm P.gossypiella..  

MATERIALs AND METHODS 

1-INSECTS       

Eggs of pink bollworm Pictinophora gossypiella (Saund.) were obtained from 

colony maintained in the laboratory of Bollworm Department Plant Protection Institute 

Agric. Res. Cent. These insects were not previously exposed to any insecticide. The 

newly hatched larvae were reared on artificial diet for maintaining mass cultures of the 

tested insects according to Abdel-Hafeze et al.  (1982). The larvae were transferred to 

glass vials (2x7.5cm) containing 3 gm. artificial diet and incubated at 27˚C±1 ºC and 

80-85 % R.H to obtain mass culture of insects and new egg for subsequent studies. 

2-CHEMICALS    

The following insecticides, fungicides were employed:-.                      

1- INSECTICIDES  
1-1- Dursban (chlorpyrifos 48 % E.C)   as OP insecticide          
1-2 –Polytrin (cypermethrin 20 %E.C) as pyrethroids insecticide      
1-3-Atabron (chlorfluazuron 5 % E.C)  as insect growth regulator     
1-4-Spintor (Spinosad 24 % E.C)       as natural product                
2 -FUNGICIDES  
2- 1- Score (difenoconazol, 25 % E.C)             
2 - 2 - Domark (tetraconazole, 12.5 % E. C)                               

2 -3 - Fungaflor (imazalil 70 % E.C)   
2 - 4 - Rubigan (fenarimol 12 % E.C)  
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3-TOXICITY TESTS    
The toxicity of the insecticides applied separately or mixed with various 

fungicides and one insect growth regulators was tested on the newly hatched larvae of 

Pectinophpra gossypiella. This test was carried out using artificial diet to determine the 

LC50 values  of the tested compounds alone or in mixtures with  both fungicide or 

insect growth regulator. Serial concentrations with water of the test compound  in 

water were prepared 6.25, 3.12, 1.56, 0.78, 0.39, 0.195 and 0.09 ppm for chlorpyrifos 

and 25,12.5, 6.25, 3.12, 1.56, 0.78, 0.39, for cyprmethrin and 6.50, 3.25, 1.62, 0.812, 

0.406, 0.203 0. 101ppm for chlorfluazuron and 7.5, 3.75,1.87, 0.93,0.46, 0.23, 0.11 

ppm for spinosad used alone or in mixtures with 20 ppm of fungicides or 3 ppm of 

insect growth regulator added to the first concentration then diluted gradually until 

seven concentrations. The diet was put into glass tubes (2X7.5 cm) approximately 3g. 

diet / tube. Three replicates being used per concentration, each containing 20 glass 

tube. Tubes containing diet were treated with 0.05 ml of each concentration from 

each compounds. For the check treatments the diet was treated with 0.05 ml distilled 

water. All tubes were exposed to air current for 30 min to insure absorption of the 

compound on the diet surface. Single newly hatched larva was transferred carefully to 

each tube using fine hair brush, and the tubes were plugged with cotton and kept at 

27˚C ± 1 ºC and 80-85 % R.H. Inspection of larval mortality was recorded 24 hrs after 

chlorpyrifos, pyrethroids and spinosad treatment, but chlorfluazuron treatment alone 

was recorded  at 72 hrs or  where in mixtures with fungicides or insecticides was 

recorded at 48 hrs. Corrected mortality percent was obtained using check treatment 

and Abbott's  formula Abbott's (1925). Calculation of LC50 values were subjected to 

probit analysis Finney (1971) and were expressed as concentration that gives 50 % 

mortality. The synergistic action calculated according to Sun and Johnson (1960) as 

following:                                                     

                                 LC50 of the insecticides alone 
synergistic ratio = _____________________________ 

                             mixture of the insecticides  LC50 

RESULTS AND DiSCUSSION 

Results in Table (1) show the, toxicity and synergistic action of the tested 

compound used alone or in mixtures with EBI fungicides or IGR at different 

concentrations to the newly hatched larvae of P. gossypiella. The present data proved 

that LC50 of chlorpyrifos, cypermethrin, chlorfluazuron and spinosad were 2.89, 3.01, 

1.01 and 1.54 ppm when used alone respectively. Data in the same table indicate that 

the LC50 values, were decreased when these compounds were mixed with EBI 
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fungicides or IGR. The LC50 values were 0.88, 0.48, 0.26, 0.26 and 0.13 ppm when 

chlorpyrifos was combined with difenoconazol, tetraconazole, imazalil, fenarimol as 

EBI fungicide and chlorfluazuron as IGR  respectively, compared with 2.89 ppm when 

used alone. This indicate that insecticidal action increased by 3.2, 6.02, 14.45, 11.11 

and 22.23 folds  respectively. Also these values decreased when cypermethrin was 

mixed with both EBI fungicides and IGR. These values were 1.95,0.85, 1.01, 0.65 and 

1.5 ppm respectively, compared with 3.01 ppm when cypermethrin was used alone. 

The insecticidal action increased by 1.54, 3.54, 2.98, 4.63 and 2.01 folds respectively. 

These values were decreased when chlorfluazuron was combined with EBI fungicides 

however these values were 0.61, 0.11, 0.36 and 0.29 ppm when mixed with 

difenoconazol, tetraconazol, imazalil, fenarimol respectively, compared with 1.01 ppm 

when this compound was used alone. The  toxicity of this compound increased by 

6.01, 9.18, 2.85 and 3.48  folds respectively. Also the same data indicated that the  

decrease in the LC50 values were obtained when the spinosad  was mixed with EBI) 

fungicides or IGR and these values were 0.51, 0.41, 0.78, 0.61 and 0.56 ppm when 

mixed with difenoconazol,  tetraconazol, imazalil, fenarimol  and the IGRs 

chlorfluazuron respectively, compared with 1.54  ppm for  Spinosad when used alone. 

The insecticidal action increased by 3.08, 3.21, 1.97, 2.56 and 2.75 folds respectively. 

Mixtures of EBI fungicides or IGR with different concentrations of organophosphorus 

insecticides (Chlorpyrifos) or pyrethroids insecticides (Cypermethrin) or natural 

product (Spinosad) enhanced the toxicity of these insecticides. Interestingly, the 

fungicides at different concentrations did not cause larval ortality.                                                                                                                     
Chlorpyrifos toxicity 

The results in Table (2 ) indicate that chlorpyrifos alone  at 0.09  ppm did not cause  

any mortality but by increasing  the concentration of this compound  the larval 

mortality was increased. Chlorpyrifos at 0.195 ppm caused 3.33 % mortality but at 

0.39  ppm caused  5 % larval mortality, moreover 68.33% larval mortality was 

achieved when the larvae were fed on artificial diet treated with 3.12 ppm. The 

insecticides caused 90 % larval mortality when the artificial diet were treated with 

6.25 ppm. Mortality assessment 24 hrs  post treatment of co-application of 

chlorpyrifos with EBI fungicides or IGR, revealed increasing insecticides toxicity for 

these treatments as well as chlorpyrifos–IGR mixtures.  Chlorpyrifos at 0.09 ppm did 

not cause any mortality  to larvae as mentioned above while this concentration caused 

36.66, 31.66, 36.66, 35.59 and 41.66 % larval  mortality when it was mixed with 

difenoconazol, tetraconazol, imazalil, fenarimol, and the IGR(chlorfluazuron0), 

respectively. Also, chlorpyrifos alone at 0.39 ppm caused 5 % larval mortality while 

this concentration induced 49.15, 48.33, 61.66, 66.10 and 78.33% larval mortality 
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when  mixed with difenoconazol, tetraconazol, imazalil, fenarimol, as EBI fungicides 

and chlorfluazuron as IGR, respectively. These results showed that chlorpyrifos at 3.12 

ppm caused 68.33 % larval mortality when used alone however, this concentration 

caused 93.22, 81.66,  95.55, 89.83 and 100% larval mortality when was mixed with 

difenoconazol, tetraconazol, imazalil, fenarimol, as EBI fungicides and chlorfluazuron 

as IGR respectively.  Interestingly, chlorpyrifos at 6.25 ppm when used alone resulted 

in 90 % larval mortality, but when was mixed with both EBI fungicides or IGR caused 

100% larval mortality.                                                                    
Toxicity of cypermethrin  

Toxicity of cypermethrin to the newly hatched larvae of P. gossypiella shown in  

Table (3) indicate that the lowest concentrations 0.39 ppm, caused 13.33% larval 

mortality but, increasing the concentration resulted in great increment of cypermethrin 

toxicity. Cypermethrin at high concentration 25 ppm caused 81.66% larval mortality 

when used alone. Concerning cypermethrin-EBI fungicides or IGR mixtures shown in 

this table clearly indicate that the cypermethrin toxicity to larvae increased by adding 

the fungicides or IGR. For example 0.78 ppm of cypermethrin caused 16.66 % larval 

mortality when used alone but cypermethrin-fungicides-IGR mixtures at the same 

concentration caused 43.11, 49.15, 39.65, 50.84, and 28.81% larval mortality when 

was mixed with difenoconazol, tetraconazol, imazalil, fenarimol, and the IGR 

respectively. All high concentrations such as 25, 12.5 ppm caused 81.66 and 78.33 % 

larval mortality when  were used alone, but when  were mixed with EBI fungicides or 

insect growth regulator, caused 100% larval mortality. Generally both EBI fungicides 

or IGR greatly increased the insecticidal action of cypermethrin in all the tested 

concentrations.                                                                                    
Toxicity of chlorfluazuron  

Data in Table (4) show the effect of chlorfluazuron alone or mixed with EBI 

fungicide on P. gossypiella larvae. The mortality percent of the newly hatched larvae 

P. gossypiella at higher concentration (6.5 ppm) of chlorfluazuron alone was 86.66 % 

after 72 hrs. These mortality percent increased to 100 % after mixing with EBI after 

48 hr. The low concentration (0.101 ppm) of chlorfluazuron alone caused 10.0 % 

mortality after 72 hr compared with 30.0, 48.33, 20.33 and 25.33 % mortality after 

mixing with EBIs after 48 hr. These results clearly indicate that EBIs fungicide 

accelerated and increased the activity of chlorfluazuron against P. gossypiella larvae. 

The insect growth regulators is acting as chitin synthesis inhibitor in insects which 

confers a remarkable specification with low toxicity to mammals, birds and fish  
Toxicity of Spinosad    
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Data in Table (5) indicate that spinosad at 0.11 ppm caused 8.33 % larval 

mortality but increasing the concentration gradually resulted in great increment of 

mortality. Spinosad at 1.87 and 3.75 ppm caused 53.3 and 75% larval mortality, 

however 7.5 ppm gave 85 % larval mortality.  

Concerning spinosad and EBI fungicide and IGR  mixtures shown in the same table 

clearly indicate that the spinosad toxicity to larvae was increased by adding the 

fungicide or IGR to spinosad concentrations. For instance 0.11 ppm of Spinosad 

caused 8.33 % larval mortality, but the same concentration when mixed with EBI 

fungicides, i.e., difenoconazol, tetraconazol, imazalil, fenarimol, or IGR chlorfluazuron, 

caused 16.66,  36.66,  33.33, 23.33, and 43.3 % larval mortality respectively. Indeed, 

spinosad alone at 1.87 and 3.75 ppm caused 53.3 and 75 % larval mortality but 

caused 78.33 and 91.66% 86.66 and 93.33 % larval mortality when these 

concentrations were mixed with, difenoconazol, and  tetraconazol respectively. 

Interestingly, the spinosad alone at 7.5 ppm induced  85 % larval mortality, this 

concentration caused  100 % larval mortality when was mixed with both imazalil, 

fenarimol as EBI fungicides and chlorfluazuron as  IGR respectively. Also, the same 

concentration gave 98.33 and 95.08 % larval mortality when was mixed with  

tetraconazol and difenoconazol, respectively as EBI fungicide. 

DISCUSSION 

Mixtures of EBI fungicides or IGR with different concentrations of 

organophosphorus insecticides (Chlorpyrifos)  or pyrethroids insecticides 

(Cypermethrin) or natural product (Spinosad) enhanced the toxicity of these 

insecticides. Interestingly, the fungicides at different concentrations did not cause 

larval mortality. This effect was also reported by (Schmuck et al., 2003) and (Pilling et 

al.,1995). They found that the EBI fungicides did not have toxic effect to honey bee. It 

is known that these fungicides inhibit cytochrom P450 monooxygenase system  which 

prevent the biosynthesis ergosterol in fungi. Since, monooxygenase are also involved 

in the metabolism of organophosphorus, and pyrethroid insecticides (Littele et al.,1989 

and Johnston et al 1989).Thus fungicides may delay  the toxification, of insecticides by 

inhibiting monooxygenase system in the insects, and enhanced their toxic action 

against larvae. Moreover, it has been reported  that fungicides that did not inhibit the 

biosynthesis of ergosterol in fungi did not enhance the toxicity of thiacloprid to honey 

bee (Schmuck et al.,2003). These results also, agree with the previous studies (Colin 

and Belzunnces 1992). They reported that the fungicides have been identified as 

synergists of pyrethroids insecticides in the honey bee. (Plling and Jepson  1994). 

Found that the toxicity of pyrethroid were enhanced from 9-16 folds when combined 
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with EBI fungicides Prochloraz and  Propiconazol to honey bee.  The insect growth 

regulators ar acting as chitin synthesis inhibitor in insects which confers a remarkable 

specification with low toxicity to mammals, birds and fish (Flint and Smith 1977). Also, 

the mixtures between these compounds (IGRs) and traditional insecticides increase 

the efficiency of these insecticides (Abdel-Sattar,1988). Also, (Raslan 2003) found that 

all mixtures of 25 ml Spinosad with Consult, Atabron and Dursban at their half- 

recommended rates per feddan resulted in increasing their activity against the 3rd 

instars larvae of cotton leaf worm. Also, (Helalia et al. 2006) found that the toxicity of 

the biocides was greatly enhanced when using low rates of conventional insecticides 

such as pyrethroids and some organophosphorus compounds in combination with B. 

thuringiensis proved to be suitable to control the cotton leaf worm S. littoralis Abd-EL-

Mageed et al (2006) reported that spinosad gave moderately initial and residual effect 

when tested alone whereas the most pronounced initial effect was achieved when 

spinosad was mixed with methoxyfenozide. Also, they reported that the highest 

residual activity was noticed when spinosad was mixed with chlorpyrifos. Toru 

Arakawa (2008) found that Polyoxin AL a fungicide that inhibits chitin synthesis, 

showed a synergistic effect with benzoylphenylurea insect growth regulators in killing 

Spodoptera litura larvae. 

As mentioned before it could be used as mixtures of these fungicides or IGR 

with the insecticides to increase the insecticidal activity at low concentrations.                                                                  
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الفعل التنشيطي بين بعض المبيدات الحشرية والمبيدات الفطرية المثبطة لتخليق 
 دودة اللوز القرنفلية الايرجسترول في الفطريات ضد

 ،  1حمدي أحمد محمد  ،     1عبد المنعمعبد اللة الحسين   ،      1عبد الرحمن محمد ا لرفاعي
 2حسن فؤاد محمد عبد الحميد،       2مصطفي العظيم عبدسعيد 

 القاهرة –جامعة الأزهر  –كمية الزراعة  .1

  الجيزة - الدقي –مركز البحوث الزراعية   - معهد بحوث وقاية النباتات .2

في تجربة معممية تم تغذية الفقس الحديث لدودة الموز القرنفمية عميي بيةية اذاةيية عيناعية معاممية 
يزات مختمفة من كلا من مبيد الدرسبان من المبيدات الفسيفورية العويوية ومبييد السييبرمي رين سطحيا بترك

من البيري رويدات المعنعة ومركب الاتابرون من منظمات النمو الحشرية وكذلك مركيب الاسبينوسياد مين 
مخياليط ميي   المركبيات الحيويية المستخمعية مين البكترييا حييث اسييتعممت هيذة المركبيات  ميا منفيردة  و فيي
لهييذة   LC50بعييا المبيييدات الفطرييية الم بطيية لتخميييو الايرجسييتروت فييي الفطريييات  وذلييك لتحديييد قيييم  ت 

المركبات منفردة  و في مخا لبط لمعرفة مدي زيادة فاعميتهيا عميي الحشيرة مووي  الدراسية  ودليت النتياة  
حالية  اسيتعمالها فيي مخياليط  فمي لا لهيذة المبييدات منفيردة كانيت عاليية عنهيا فيي LC50  عميي  ن قييم  ت 
جزء في المميون  انخفوت هذة القيمة ۲٫۹۸لمبيد الدرسبان عندما استعمت منفردا    LC50كانت قيمة  ت 

جيييييييييييزء فييييييييييي الممييييييييييييون عنيييييييييييدما تييييييييييم خمطهيييييييييييا مييييييييييي    ۰٫۳۱ – ۰٫۲٦- ۰٫۲٦ – ۰٫٤۹ – ۰٫۹۹ لييييييييييي
difenoconazol- tetraconazol- imazalil- fenarimol  الفطريييية الم بطييية لتخمييييو  مييين المبيييدات

ميين منظمييات النمييو الحشييرية عمييي    chlorfluazuronالايرجسييتروت فييي الفطريييات وكييذلك ميي  مركييب 
 -11٫۳۳  -۳٤٫٤٤ - ٦٫۰۲ -۱٫۲الترتييييب  وهيييذا ييييدت عميييي  ن سيييمية هيييذا المركيييب ذادت بمقييييدار 

مي رين عنيدما اسيتخدم بمفيردة هيي  لمركيب السييبر    LC50وعف عمي التيوالي كيذلك كانيت قيمية  ت۲۲٫۲۱
جييييزء فييييي  ۳٫٤ -۰٫٦٤ -۳٫۰۳ -۰٫۹٤-۳٫۸٤جييييزء فييييي المميييييون انخفوييييت هييييذة القيميييية  لييييي ۱٫۰۳

مين المبييدات   difenoconazol- tetraconazol- imazalil- fenarimolالممييون عنيدما تيم خمطهيا مي   
مين منظميات    chlorfluazuronالفطريية الم بطية لتخمييو الايرجسيتروت فيي الفطرييات وكيذلك مي  مركيب 

 - ۱٫٤٤ - ۳٫٤٤النمييو الحشييرية عمييي الترتيييب  وهييذا يييدت عمييي  ن سييمية هييذا المركييب ذادت بمقيييدار 
لمركيب الاتيابرون عنيدما اسيتخدم    LC50عمي التيوالي كيذلك كانيت قيمية  وعف ۲٫۰۳ -٤٫٦۱ -۲٫۸۹

جزء فيي  ۰٫۲۸ -۰٫۱٦ - ۰٫۳۳  -۰٫٦1انخفوت هذة القيمة  لي  جزء في المميون۳٫۰۳منفردا هي 
مين المبييدات   difenoconazol- tetraconazol- imazalil- fenarimolالممييون عنيدما تيم خمطهيا مي   

الفطرية الم بطة لتخميو الايرجستروت في الفطريات عميي الترتييب  وهيذا ييدت عميي  ن سيمية هيذا المركيب 
   LC50 كيييذلك كانيييت قيمييية  ت ويييعف عميييي التيييوالي ۱٫٤8 -۲٫۹٤  -۸٫۳8  -٦٫۰۳ ذادت بمقيييدار

 -۰٫٤۳جزء في المميون عندما اسيتخدم بمفيردة انخفويت هيذة القيمية  ليي ۳٫٤٤لمركب الاسبينوساد هي 
 - difenoconazolجيزء فيي الممييون عنيدما تيم خميط  هيذا لمركيب مي   ۰٫٦۳-۰٫٤٦ -۰٫۷٦ -۰٫٤1

tetraconazol- imazalil- fenarimol  لتخميو الايرجستروت في الفطريات  من المبيدات الفطرية الم بطة
من منظمات النمو الحشرية عمي الترتيب  وهذا يدت عمي  ن سمية    chlorfluazuronوكذلك م  مركب 

ويييعف عميييي التيييوالي  وعميييي هيييذا   ۲٫۷٤  -۲٫٤٦ -۳٫۸۷ -۱٫۲ -۱٫۰۹هيييذا المركيييب ذادت بمقيييدار
طرييية الم بطيية لتخميييو الايرجسييتروت فييي نقتييرا اسييتخدام مخيياليط هييذة المبيييدات الحشييرية ميي  المبيييدات الف

الفطريات  و م  منظمات النمو الحشرية  لزيادة فاعمية هذة المبيدات عمي دودة الموز القرنفمية مما ييددي 
 قميت معدت استخدام هذة المبيدات . لي ت

 


