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Abstract 

C otton leaf worm 'is one of the most important insect 
pests infesting different varieties of vegetable as well 
as field crops. Non-conventional insecticides are the 

promised and used as the alternative agents of traditional 
pesticides especially in the Integrated Pest Management 
(IPM) programs. Under laboratory conditions six of these 
agents plus the carbamate insecticide; methomyl ; were 
tested against the 48 hours aged eggs as well as the 2nd 

instar larvae of the cotton leaf worm using both dipping and 
feeding bioassay techniques, respectively. Based on the LC50 

values, emamectin benzoate showed the most effective 
insecticide as ovicidal and larvicidal action, while jojoba oil 
showed the least efficient one. The toxicity of the tested 
compounds could be descendingly arranged as ovicidal 
action as follows: emamectin benzoate > azadirachtin > 
methomyl > spinetoram > spinosad > abamectin> jojoba 
oil. Whereas, the trend of these agents as larvicidal action 
was emamectin benzoate>methomyl > spinetoram > 
abamectin >spinosad > azadirachtin > jojoba oil. Emamctin 
benzoate and azadirachtin have more ovicidal potent effect 
than spinetoram· by 12, 2 fold respectively. Also, the toxic· 
effect of emamectin benzoate against 2nd instar larvae of S. 
/ittoralis was 31 and 258 folds as toxic as the toxicity of 
methomyl and spinetoram, respectively. Azadirachtin 
exhibited a moderate lavicidal effect, where the LC50 value 
was 395.67 ppm. Based on the present data, it can be 
suggested that emamectin benzoate and azadirachtin having 
good candidate agents as ovicidal pesticides. Moreover, the 
former was the best candidate as lavicidal pesticides. Also, 
those agents could be involved in integrated cotton leaf 
worm program. 
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INTRODUCTION 

In Egypt, the cotton leaf worm (CLW), Spodoptera littoralis(Boisd.) is one of 

the most serious injuries insect pests infesting most vegetables as well as field crops 

in greenhouses and in open fields. Till now, chemical control using conventional 

insecticides is still the main dependable method for controlling this pest. Misusing of 

synthetic insecticides, leads too some problems. In addition, now most people, some 

exports and some consumers are searching on the safety foods without pesticide .. 
residues. Agricultural Organic Production (AOP) is one of the forms of accepted 

foods. 

Insecticide alternatives are essential in controlling for cotton leaf worm not 

only on in AOP, but also in traditional agriculture. Recently, certain agents like 

emamectin benzoate, abamectin, spinetoram, spinosad and azadirachtin are become 

available in the Egyptian local markets. Some of these pesticides were recommended 

against other pests (Anonymous, 2014). Several studies are insisted that these 

chemicals have high safety on environment and natural enemies (Ishaaya et al, 2002; 

Mayes et al. 2003; Besard et al, 2011). Emamectin benzoate is a modified product for 

abamectin. Two avermectins, abamectin and emamectin benzoate, stimulate the 

release of y-amino butyric acid followed by losing in nerve cell functions then 

confusin~ nerve cell impulses (Jansson et al, 1997). Spinetoram is an analogous 

chemical of spinosad. The mode of action of the two spinosyns, spinosad and 

spinetoram, is making hyperexcitation of nicotinic acetylcholine receptors 

consequently disturbance in transferring nerve cell impulses. Avermectins and 

spinosyins are derived natural from actinomycetes bacterium species (Copping and 

Menn 2000; Putter et al 1981). They have strong insecticidal activity against different 

insect orders (Jansson and Dybas, 1998). 

Since, discovering neem tree, Azadirachta indica as one strong resource of 

botanical insecticides, several commercial neem insecticides were developed and 

registered in EPA (Ascher, 1993). Moreover, some researchers are trying to discover 

the biological activity of other botanical trees like Jojoba, Simmodsia chinensis (Link) 

Schneider (Halawa et al.2007; Ismail &Shaker, 2014).Methomyl, oxime carbamte 

insecticide, inhibits the acetylcholine esterases in central nervous system. 
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Ministry of Agriculture in Egypt 2014 recommended using Spinosad and 

methomyl for controlling new neonate of CLW. Moreover spinetoram was 

recommended as ovicidal insecticides. The objectives of this investigation are 

comparing the toxicity of some new non-conventional agents in comparable with 

spinosad and methomyl toward eggs and the 2nd larvae of CLW. 

MATERIALS AND METHODS 

Insect rearing: 

The tested laboratory strain of cotton leaf worm, Spodoptera littoralis (CLW) was 

maintained in Plant Protection Laboratory, Assiut University, Egypt. The strain did not 

expose for any pesticides more than ten years ago. It is reared on castor bean 

leaves as described by Eldefrawi et al, 1964. 

Chemicals used: 

Spientoram (Radient®, 12% SC, Dow AgroSciences Co); abamectin (Gold®, 1.8% 

EC, ELHELB Pesticides & Chemicals Co., Egypt); emamectin benzoate (Radical®, 0.5 

% EC, Agromen Chemicals Co., Ltd.) and methomyl (Lannate®, 90 % SP) from 

DuPont Agricultural Co. provided from Experimental Agricultural Research Faculty of 

Agriculture, Assiut University. Spinosad (Spintor®, 24 % SC, Dow AgroSciences Co.) 

and azadirachtin (nimbecidine®, 0.03 % EC, (T. Stanes and Company LTD, India, 

was got as a gift from an Egyptian friend. Pure jojoba oil was personally supplied by 

one producer the oil. It is extracted under cold conditions. Iso-octylphenoxy 

polyethoxy ethanol polyethoxy(Triton x-too®, 100 % purity, BDH Chern, Ltd. Poole 

England) was bought, it used as surfactant. 

Bioassay tests 

Leaf-dip bioassay method was used to determine the toxic effect of the rest 

compounds against 48 hrs aged eggs according to Manna and Attia (1992). Mortality 

percentages (nonhatched) were calcul~ted after three days of treatment . 

For feeding bioassay, the 2nd larvae of CLW at an average weight of 4.8-6.0 

mg I larva were used. Five to six serial concentrations of the compounds were 
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prepared using triton x-100(0.05%) as detergent and distilled water as 'solvent. Parts 

of castor bean leaves were dipped in the pesticide solution for 5 seconds. Then, the 

leaves were transferred to Petri-dishes and left about half an hour until dry. To every 

replicate, ten selected larvae were fed for 24 hrs on the treated castor bean leaves, 

where after the larvae were allowed to feed for 24 hrs on untreated castor bean 

leaves. Then, the mortality percentages were counted. 

For both bioassays, the experimental toxicity of each tested compound was 

duplicated. All treatments were incubated at 25±2 C0 , in dark and 55± 5 % R.H. till 
' 

recording the results. Mortality percentages were corrected by Abbot's formula if 

needed (Abbott, 1925). The LC505, slope and X2 values were determined by a 

computerized probit analysis program using SPSS 16 software for Windows. Toxicity 

Index (TI) value was calculated by the following equation: 

(TI) = (LC50 value of most toxic compound I LC50 value of tested compound) x 100. 

RESULTS AND DISCUSSION 

The data represented in Table (1) were showed that emamectin benzoate 

was the most ovicidal potent compound, with LC50 = 1.05 1Jg/ml. While Jojoba oil 

showed the least ovicidal action (LC50 = 1053 1Jg/ml). Emamectin benzoate was more 

toxic by 35.83 fold than its analogue abamectin.Based on LC50 values, the toxicity 

compounds·· could be descending arranged as follows; emamectin benzoate > 

azadirachtin > methomyl > spinetoram > spinosad > abamectin> jojoba oil. The 

corresponding LC50 values were 1.05, 2.28, 5.99, 12.09, 25.14, 37.63 and 1053 

IJg/ml; respectively. 

According to LC50 values and based on the overlap of 95% CL, no significant 

differences were observed among emamectin benzoate, azadirachtin and methomyl 

toxicity against eggs. Also the results of the tested agents showed no significant 

differences betw~en Jojba oil and the other tested compounds (Table1). 

Results illustrated in Table (2) showed that emamectin benzoate was the 

most effective one against the 2"d instar larvae of CLW. Jojoba oil was kept the 

lowest efficient one. The corresponding LC50 values of two compounds were 0.3 and 
• 
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220000 IJg/ml, respectively. The toxicity index (TI) values of emamectin benzoate , 

azadirachtin, methomyl, spinetoram, spinosad , abamectin, and jojoba oil were 100, 

46.05,17.53,8.68,4.18,2.79, and 0.1 , respectively against the eggs. While these 

values with the same consequence compounds orders were recorded 100, 0.08, 3.19, 

0.42, 0.1, 0.39 and 0.0, respectively against2nd instar larvae (Figure!). 

The data summarized in Table (2) showed that the 2nd instare larvae of CLW are 

more susceptible toward emamectin benzoate than the other tested compounds. It 

has a significant difference between it' s LC50 value and the LC505 values of the other 
' tested compounds. Also, based on the overlap 95% CL, there was not any significant 

differences among spinetoram, methomyl and abamectin. Although, spinosad has a 

bad toxicity ranking, the LC50 values are lesser than jojoba oil. 

The slope values of the regression lines so far differed. The highest one was 3.65 

with emamectin benzoate, while the least one was 0.45 forjojoba oil (Tablel). Also, 

;amectin benzoate has the highest slope value with 1.98; however, the lowest one 

-3.67 in case of azadirachtin treatment (Table2). 

For eggs, the presented results indicated that emamectin benzoate had the 

best ovicidal compound. These results coincided with other studies (Gupta et al. 

2005; Ezz El-Din et al, 2009; Abdu-AIIah, 2011). Converse results published by 

Bengochea et al., 2014 who found that emamectin benzoate has no ovicidal activity 

on S. exigua with 0.5 to 10 mg a.i. /L. Ismail and Shaker, 2014 found that neem oil 

was more ovicidal effect than cyhalothrin insecticides. 

For larvicidal potency, our data were insisted that emamectin benzoate have 

the best larvicidal effect on CLW. These results confirmed by other publications. 

Abdu-AIIah, 2011 who found this compound is better than his analogue abamectin by 

4937 fold against the 4th instar larvae of CLW using topical application. Ismail and 

Shaker, 2014 published jojoba oil has ovicdal and larvicidal activity on the CLW. Also 

the same author published that the neem oil followed by cyhalothrin in the toxicity 

against newly hatched larvae of CLW. EI-Sheikh, 2014 found that emamectin 

benzoate is the most potent than spinosad on 3rd and 5th larval instars of S. litt:oralis . 

Bengochea et al., 2014 found that half mg /L of emamectin benzoate digested in diet 
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was caused 100 % mortality in L2 and L4 larvae of S. exigua after 24, 72 hr, 

respectively. The high flattening of slope indicates that the insect tested strain was 

relatively heterogeneous in its susceptibility toward tested insecticides by dipping and 

feeding methods. 

In conclusion, nowadays, the world is directed to increase the Agricultural 

Organic Production (AOP). Non-conventional agents are essential not only AOP but 

also on IPM in Agricultural Conventional Production (ACP). In this investigation, 

emamectin benzoate and azadrachtin showed ovilarvicidal activity on the CLW. The 
' 

data can be advised using the tested bio-agents as alternative as synthetic methomyl 

insecticides against S. littorals. Further studied should b e applied in the field 

application of these compounds especially azadrachtin. 
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Table!. Ovicidal activity of certain non-conventional agents against 48- hours eggs.of 

S. littoralis. 

Non-conventional J,Jg/ml 
Slope ±SE xz 

aqent LCso (CL 95%) 
p 

Abamectin 37.63 
2.35±0.46 

0.93 
0.335 

(23.85-47.76) 

Azadirachtin 2.28 
1.61±0.19 

2.09 
0.351 

(1.72-2.87) 

Emamectin benzoate 1.05 
3.65±0.82 

0.023 

(0.93-1.37) 
0.870 

Spinetoram 12.09 
1.82±0.56 

22.34 

(2.39-26.91) 
< 0.0001 

Spinosad 25.14 
0.88±0.12 

1.78 

(15.93-35.51) 
0.409 

1---
Jojoba oil 

1053.00 
0.45±0.07 

0.001 

(460.56- 3590.63 
0.982 

Methomyl 5.99 
0.87±0.10 

30.45 
< 0.0001 

(0.002-18.98) 

* Chi-Square value for goodness of fit of data to probit model was significant (P< 0.05) 
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Table 2. Larvicidal activity of certain non-conventional agents against the 2nd instars' 

larvae of S. littoralis. 

Non-conventional IJg/ml x2 Slope ±SE p 
agent LC50 (CL 95%) 

Abamectin 77.53 1.38 
-2.88±0.80 0.24 

(67.73-88.91) 

Azadirachtin 395.67 0.08 
~3.67±0.55 0.77 

(207.34-1623.01) 

Emamectin 0.30 7.06 
1.98±0.10 0.07 

benzoate {0.0001-0.5881 

Spinetoram 70.92 2.56 
1.38±0.12 0.28 

(65.73-76.72} 

Spinosad 286.42 0.31 
-1.80±0.42 0.58 

(92.55-1492.53) 

Jojoba oil 2.2 E+5 
0.19 

(19723.3- 2.2 +10) -2.47±0.47 0.66 

Methomyl 9.39 23.11 
-1.35±0.11 < 0.0001- / 

(3.20-78.63) 

* Chi-Square value for goodness of fit of data to probit model was significant (P< 0.05) 
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Deggs 
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0 larvae 

Figurel. Toxicity Index (TI) of seven non-conventional agents 

against eggs and 2nd instars' larvae of cotton leaf worm, Spodoptera 

littoralis. 
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