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ABSTRACT 
The nano CuO has medical, chemical, agricultural applications as it has unique properties differ from the bulk material as high surface area 

to volume ratio in this paper the nano CuO synthesized by chemical co precipitation method and the yield nanoparticles characterized  by   

x-ray diffraction (XRD) and transmission electron microscope (TEM) and then the produced nano CuO used in control and management of 

cotton leafworm (Spodoptera littorals) as an  example for the pest which attack large scale of crops and vegetables  by applying six different 

concentrations 1000, 500, 250, 125, 62.5 and 31.25 mg/l it is noticed that the treated larvae have undergone mortality % reached to 100%, it 

also observed that the nanoparticles have a significant impact on the biological features of the insect. The LC50 value of the 2nd instar larvae 

treated with CuO nanoparticles found to be 62.5mg/l, with slope 4.7 and LC50 value was 300 mg/l with slope 6 for the 4th instar. Also In this 

study the nano CuO has another environmental application as it used in the photodegradation of the methomyl pesticide as an example for  

the most used pesticide in Egypt causing a great environmental pollution. the designed experiment study the mortality % of cotton leafworm  

larvae treated with mixture of the nano CuO and methomyl compared with methomyl alone the data demonstrated that there are  a great 

reduced in mortality % of larvae treated with the mixture compared with that treated with the pesticide alone The mortality % recorded at 

different time intervals.  zero 3, 5, 7, 9, 12 days post treatment indicating the photodegradation properties of the synthesized nano particles 

against methomyl pesticide . 
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INTRODUCTION 

 

Nanotechnology is an innovative technology playing an imperative role in diverse fields of life science as 

medicine, engineering, electronic, pharmaceuticals, agriculture and food industry. particles which used in this 

technology, have a size 1-100 nano in diameter, having numerous exclusive physical, biological and chemical 
properties. In agricultural methods Nanoparticles are used as nano-pesticides for insects control, herbicides, 

fungicides, Precision farming, antimicrobial for plant pathogens, Food processing and packaging are the new 

uses of nanotechnology in food industry, Gene delivery system and nano-sensors for recognition of pathogens. 

Relying on nanotechnology in the developing countries be able to improve the agriculture and then make 

economic revival for the developing countries. [1]   

Nano CuO were prepared using a wet chemical procedure. Copper carbonate hydroxide used as precursor. 

Copper hydroxide was generated as an intermediate which was convert to CuO nanoparticles thermally  .  The 

yield nanoparticles were characterized by atomic force microscopy, X-ray diffraction and UV-visible 

spectrometry. The tested nanoparticles were have antibacterial activity against Klebsiella pneumoniae, 

Pseudomonas aeruginosa  , Salmonella paratyphi and Shigella strains. [2] 

CuO nanoparticles has bactericidal effect against a pathogenic bacteria including meticillin-resistant 

Staphylococcus aureus (MRSA) and Escherichia coli. Bacterial sensitivity to CuO and ZnO nanoparticles was 
found to vary depending on the microbial species. Also it is noticed that the bactericidal effect of ZnO 

nanoparticles is greater than of CuO nanoparticles [3] 

For antimicrobial applications. Nano CuO were investigated It was found that nano scaled CuO synthesized 

by thermal plasma technology the Transmission electronmicroscopy (TEM) confirmed 20–95 nm particle sizes. 

CuO nanoparticles in suspension show bactericidal activity against a range of bacterial pathogens, as well as 

Escherichia coli and meticillin-resistant Staphylococcus aureus (MRSA) The ability of CuO nanoparticles to 

reduce bacterial populations to zero was enhanced in the presence of sub Minimum bactericidal concentration of 

silver nanoparticles. Studies of CuO nanoparticles integrated into polymers propose liberate of ions may be 

essential for optimum killing. [4] 

The cotton plant (white gold) saving Hard currency and contribute to the economy of a lot of countries  A 

great harm occur on cotton leaf worm, Spodoptera littoralis (Boisd ) attacking  vegetable and crops generally 
and in particular Cotton (Gossypium hirsutum)[5] 

Egyptian cotton leafworm can attack 40 plant families it able to feed on various types of vegetables and 

field crops all of them with great economic importance the pest can feed on various part of the plant as leaves, 

flower buds, fruiting points causing a great damage to these crops it also can attack Pods of cowpeas and the 

seeds they contain [6] 

Insect immunity resist the toxic effect of chemical pesticide after recurrent uses and there toxic effect 

become poor and useless [7] 

An environmental pollution arising when the recurrent and massive use of pesticides which lead to insect 

pesticide resistance [8, 9, 10] 

The main aim in using nanotechnology in agriculture is increase production rates and Increase efficiency of 

resource utilization Minimize waste production through producing Nano-fertilizers, Nano-pesticides Nano-

based treatment of agricultural waste Nanosensors [11, 12] 
Copper nanoparticles is used for photocatalytic degradation of methyl orange which is an organic pollutant. 

The experiment revealed that the presence of copper nanoparticles is necessary for the degradation of methyl 

orange. [13] 

TiO2-ZnO-CuO nanoparticles were synthesized chemically and characterized using X-ray diffraction 

(XRD) and Scanning Electron Microscopy (SEM), and then used in the degradation of Methyl tert-butyl Ether 

(MTBE) there are three factors affecting the photocatalytic process they are: pH, nanocomposite concentration 

and the MTBE concentrations. The optimum photo degradation values were reached at the PH (7), 

nanocomposite concentration (1.49 g/L), and the initial MTBE concentration (31.46 mg/L) [14] 

CuO nanoparticles synthesized by chemical methods (precipitation and sonochemical methods).then 

characterized by  X-ray diffraction (XRD) the results  assuring that the structure of CuO had a hexagonal 

symmetry without impurity. The particles size around 41nm. In order to investigate the photodegradation of 4-
Chlorophenol under visible light using the synthesized nanoparticles there are four parameters control the 

process they are (initial concentration of 4-Chlorophenol, amount of catalyst, time of irradiation and pH). The 

optimum conditions for were found at an initial pH =8, 4-Chlorophenol concentration (0.01 g/L) and a catalyst 

loading of 0.07 g/L. The obtained results confirm that the nano CuO can cause 95% degradation of                     

4-chlorophenol under optimal conditions [15] 

The cotton leafworm cause damage to crops and vegetables, methomyl pesticide cause damage to human 

and animals by direct or in direct effect. in the present work, The nano CuO is selected to minimize the bad 

effect of both cotton leafworm and methomyl pesticide. 
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MATERIALS AND METHODS 
 

2.1 Synthesis of CuO nanoparticles: 

CuO nanostructures were synthesized by direct  precipitation method using copper nitrate (Cu(NO3)2.3H2O). 

the precurser dissolved in 100 ml deionized water to form 0.1 M concentration. NaOH solution (0.1 M) was 

slowly dropped under vigorous stirring. a precipitates were obtained and washed by deionized water and absolute 

ethanol for several times Subsequently, the washed precipitates were dried at 80 °C for 16 h. Finally, the yield 

were calcined at 500 °C for 4 h.[16]  

 

2.2 Methomyl: 

The classic pesticide methomyl obtained from insecticides testing department, plant protection institute 

agricultural research centre Giza, Egypt  

Trade names: Lannate, Lanox 216, NuBait II, Nudrin, SD 14999, methomyl. 
Chemical Name: S-Methyl-N-[(methylcarbamoyl) oxy]-thioacetimidate 

 

Molecular formula: C5 H10 N2 O2 S 

Molecular weight: 162.20 

Structure  

 

 

 

 

 

 
 

2.3 Insect rearing: 

The cotton leaf worm, Spodoptera littoralis was reared in the laboratory for several generations at room temp. ranged 

between 25 - 28 Co and 60 -65% R.H.  Larvae were fed on castor bean leaves, Ricinus communis (L.) in a wide glass jars 

until pupation period and adults emergence. The newly emerged adults were mated inside glass jars supplied with a piece of 

cotton wetted 10% sugar solution as feeding source for the emerged moths and branches of Tafla (Nerium oleander L.) or 

castor bean leaves as an oviposition site [17]. Egg masses were kept in plastic jars until hatching. The obtained second and 

fourth instars larvae were used for bioassay tests. The bioassay evaluations were performed under the same 

laboratory condition, at temp. 25− 28 Co and Relative Humidity 60 -65% R.H. 

 

2.4 Characterization of CuO nanoparticles: 

The samples were characterized by X-ray diffraction (XRD), Specimens were arranged to transmission electron 
microscopy characterization by dropping nanoparticles result ahead carbon-coated copper grids. That instrument worked 

around an accelerating voltage 80 KV. X-beam diffraction investigation was performed at room temperature (29 °C) and 

(20-80 theta degree) with CuK radiation. 

 

2.5 Bioassay: 

2.5.1Toxicity experiment: 

A weighted amount of powder of the used nano CuO was prepared based on active in gradient (mg/l). A 

series of six different concentrations of the CuO nanoparticles (1000, 500, 250, 125, 62.5and 31.25 mg/l ) were 

prepared by dilution with distilled water. Distilled water free from CuO nanoparticles was used as control 

treatment. Effect of LC50 on some biological activities such as larval and pupal duration, percent of pupation , 

adult emergence, larval and pupal malformations, fecundity, eggs hatchability, adult longevity and sex ratios of 
S. littoralis were carried out by using feeding application for 48h on treated leaves with the CuO nanoparticles. 

After 48h. the treated leaves were replaced by another untreated one and the larvae fed on it until the pupation. 

Three replicates consists of thirty larvae for each concentration. the six used concentrations of both tested 

second and fourth instars larvae and control .Also, the observed malformations were recorded and 

photographed.  

 

2.5.2. The photodegredation experiment: 
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The experiment was carried out in an isolated region within the Sids Station Farm,  Beni –Suef. The 

planting of cotton plant was done using large pots (35x37cm) under field conditions. The mixtures of nano CuO 

and methomyl were mixed at 300 mg/l of nano material added to 1000 mg/l of methomyl and the two dissolved 

in one liter of water and stirred. The solutions of each  mixture (nano CuO + methomyl ) and the methomyl 

alone were sprayed via a simple hand atomizer on the cotton plants. three replicates of pots were used in each 

treatment, in addition to the control ones which only sprayed with the water. The sprayed cotton leaves were 
random selected among the replicates at zero, 3, 5, 7, 9 and 12 days of the treatment. Three replicates of sixty 

larvae of both 2nd and 4th instars for larval feeding on treated leaves for each treatment at the six time intervals 

were used for 48h.The total percent of the larval mortality after 48h of the larval feeding on the collected cotton 

leafs were recorded. . 

 

2.6 Statistical analysis: 

The total percent of the larval mortality until pupation were recorded and corrected according to the check 

by using Abbott formula [18].The data were then analyzed using the probit analysis [19]. and the LC50 values of 

both treated larvae instars were estimated. The different biological effects such larval and pupal duration, 

pupation, adults emergence percent, adult fecundity, eggs hatching, longevity and sex ratio were evaluated at the 

LC50 values. The obtained data of the biology were statically calculated through Excel for windows computer 

program to determine F-value, P-value and L.S.D (least significant difference) at 0.05 or 0.01 freedom degrees. 
 

RESULTS AND DISCUSSION 

 

3.1 Characterization of the samples: 

The particle size and its distributions of the synthesized inorganic nanoparticles were measured by the TEM 

the results are shown in the figure (1). The TEM images showed a bimodal profile of the particle size 

distribution, indicating the occurrence of the aggregation in the synthesized nanoparticles. The typical TEM 

image of the CuO powders revealed that the primary particle size was found to be approximately in the range 

24-52.4 nm in diameter, On the other hand, figures (2) show the x-ray diffraction patterns of the nanoparticles 

powders calcinated at 600 °C. The represented XRD patterns of the synthesized exhibit a typical phase 

composition for each type and theses patterns are very close to those in the JCPDS cards, for CuO 04-006-2679  

 

                                                           
 

Fig. 1: TEM image of CuO nanoparticles Intensity (a.u.)  
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Fig. 2: XRD of CuO nanoparticles 2θ(0) 

3.2 Toxic effect: 
Data presented in Table (1) demonstrated that the mortality percentages for the 2nd and 4th instars larvae of 

S.littoralis were detected after 15 days post application. The mortality % of larvae treated with nano CuO 

were 95, 86, 75, 60, 50, 30 and 75, 60, 46, 28, 18, 10 for the two instars, respectively, at the tested 

concentrations. CuO nanoparticles were more effective against the second instar larvae, where the LC50 value 

recorded was 62.5mg/l, with slope 4.7 and was less effective on the fourth instar, where the LC50 value was  

300mg/l with slope 6 (as showed in Table1). The results are going in line with those published by [20] they have 

been reported that by using nano CuO for control cotton leafworm the mortality % reached to 73.33%  These 

results were similar to those obtained by [21] who recorded mortality increase and cannibalism in groups of fall 

armyworm, Spodoptera frugiperda of the second and sixth instars with silicon application. Also, [22] studied 

the effects of oxides nanoparticles like aluminum oxide, zinc oxide, titanium dioxide and silver nanoparticles 

against insect pests and pathogens. While, [23] recorded that two types of SNP (spherical, SNP was synthesized 
from silicon alkoxide that functionalized in situ with 3−Mercaptopropyltriethoxysilane and 

Hexamethyldisilazane) were effective in killing of the second instar of the Spodoptera litura. Likewise, [24] 

demonstrated insecticidal activity of metal nano oxide samples (at four tested concentrations) that applied to 

artificial diet that the larvae of Galleria mellonella were reared on it. Hence, [25] showed that, the both 

nanoparticles (silica and silver) were highly effective on adults and larvae of Callosobruchus maculates on 

cowpea seed caused 100% and 83% mortality, respectively. And [26] evaluated the toxic effects of 

hydrophobic nano-silica application on the resistance of tomato plants of the neonates of Spodoptera 

littoralis were exposed daily to tomato leaves, under semi field conditions. The experiments was 

achieved with two treatments, consisting of nano-silica application, and a negative control (distilled 

water), with five replications. It was found that nano-silica LD50 be 212.045 mg/l with slope 4.553, it 

was applied in six doses 100, 150, 200, 250, 300, and 350 mg/l of 50 ml/plant, the mortality% was 

detected after 15 days post application. It was found that the hydrophobic nano-silica treatment 
indicated high toxic action against the larvae at all used concentrations was parallel with 

concentrations. Also [27] reported that the entomotoxic effect of silica nanoparticles were evaluated against 

the stored grain pest Corcyra cephalonica. They was found that amorphous silica nanoparticles were highly 

effective against this insect pest causing 100% mortality, indicating the effectiveness of silica nanoparticles to 

control insect pests. Hence [28] showed that silver nanoparticles (Ag NPs) was synthesized through reducing, 

stabilizing, and capping plant leaf extracts method at different concentrations (10, 50, 100, 200 mg/l) were 

tested on Drosophila melanogaster was highly effective on larvae mortality. Also [29] recorded that the 

concentration of 2 g/kg wheat grain had the highest effect based on the LC50 values ZnO had the most effect 

compared to Al2O3 nanoparticles. They reported that Al2O3 and ZnO nanoparticles may used in integrated pest 

management programs as substitute to chemical insecticides where they are considered safe for humans if 

compared with synthetic insecticide. 
Table 1: Insecticidal effect of CuO nanoparticles on the survival of the second and fourth instars larvae of Spodoptera littoralis 

4th instar 2nd instar Con. Treatment 

95% confidence 

limit 

Slope 

function 

LC50 

values 

Mortality 

% 

95% confidence 

limit 

Slope 

function 

LC50 

values 

Mortality 

% 

Mg/l Nano 

CuO 

Lower Upper Lower Upper 

102 885 6 300 75 23.2 168.8 4.7 62.5 95 1000 

60 86 500 

46 75 250 

28 60 125 

18 50 62.5 

10 30 31.25 

All tested larvae were pupated Control 
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3.Latent effect: 

3.3.1.Larval and pupal periods: 

Data in Tables (2&3) indicated that the treatment of second instar larvae of S.littoralis with the CuO 

nanoparticles at its LC50 values had none significant effect in larval period it averaged 12.8days, as compared to 

13days that of control. Adversely the treatment of the 4th instar with CuO nanoparticles produced 
significant(p<0.05)increase of the larval duration to average 9days , as compared to 8.2days of that of control. 

Likewise, the 2nd instar treated with copper nanoparticles gave significant (p<0.05) decrease of the pupal 

duration to average 7.4days as compared to 7.9days of that of control. And the pupal period for the 4 th instar 

found to be 9.5days compared with 8.4days for control . the effect of other nanoparticles is recorded as These 

results are similar to that obtained by [26] who reported that the larval and pupal period of S.littoralis produced 

from neonate larvae were fed on tomato leaves were sprayed with nano-silica particles were not affected 

at all used concentrations, as respect to that of control. Whereas [30] showed that silica content increase 

reduced the growth rates and feeding efficiency of Spodoptera exempta. Also  [28] indicated that none of the 

tested nanoparticles, silver nanoparticles (Ag NPs) and sulfur nanoparticles (S NPs) was applied against the fruit 

fly Drosophila melanogaster has a significant effect on pupae longevity. While [29] mentioned that a newly 

hatched larvae of S. littoralis fed on both Squash leaves and semi-synthetic diet treated with nano Silica at 4 

different concentrations 200, 300, 400, and 500 mg/l gave larval duration increase averaged 17, 18.1, 18.3 and 
19.1days, respectively, as compared to 15.3day of the control, and it gave 14, 17, 14 and 15 days pupal duration, 

as compared to 9.1day of that of control. 

 

3.3.2  Pupation and adult emergence:  

Tables (2&3) demonstrated that the treatment of the 2nd and 4th instar larvae of   S. littoralis with CuO 

nanoparticles at its LC50 values significantly (p<0.01)reduced the pupation percentages which were 50 and 55 % 

for pupae treated as 2nd and 4th larvae instar, respectively, as compared to 100% of the check. 

Data in Tables (2&3) showed that the second and fourth instar larvae of S. littoralis with CuO nanoparticles 

at its LC50 values induced equally highly significant (p<0.01) reduction in the moths emergence rate. It averaged 

80 and 87% for 2nd and 4th larvae instars  respectively, as compared to that of control 100%. as nanoparticles can 

penetrate the larvae body and similarly the effect of other nanoparticles is recorded These results are in 
agreement with those obtained by [23] who found that among all four applied concentrations of nano silicon 

dioxide samples that applied to artificial diet that the larvae of Galleria mellonella were reared on it, the highest 

viable pupal production (6pupae) was detected at the concentrations at which the lowest larval death values 

were achieved (1x10-6and4x10-6), as compared to that of control (56viable pupae).They reported that emergence 

of adult moths categorized into deformed and healthy adults. It was found that healthy moths were of high 

representation at the concentrations at which the lowest larval death values were achieved 

 

3.3.3. Morphogenetic abnormalities: 

Data presented in Table (2& 3) demonstrated that the larval feeding of 2nd and 4th instars of S. littoralis on 

CuO nanoparticles at its LC50 values  induced increase in larval malformations percentage as compared to that 

of control. The treatment of both instars induced a larva malformation reached to 14.3 and 11.1 % for 2nd and 4th 

larvae instars respectively as compared to 0% of control. Also, the 2nd and 4th larvae instars treated with CuO 
nanoparticles induced pupal malformations percent. The high percent 10% recorded by the treated 2nd instar, as 

compared to 0% of that of control. While, the treated fourth one induced 11.3% pupal malformation. On the 

other hand, the 2nd  and 4th  instars larvae treated with nano CuO increased the malformed adults to reach 20 and 

13 %, respectively, as compared with 0% of the check. 

Malformations of S .littoralis pupae resulting from the larval treatment of the 2nd and 4th instars of S. 

littoralis with nano CuO nanoparticles at its LC50 values mostly as compared to normal pupae (Fig.3) and 

normal adult (Fig.4) . appeared as larvae keep with the moulting skin (Fig. 5). While, (Fig.6  and7)  show adult 

malformations showing a moth with deformed twisted wings, (Fig. 8) show  larval-pupal intermediates had 

larva's legs and pupae body bear exclusion skin but (Fig. 9) show Adult malformations percent occurred 

represent in moths with  deformed light twisted wings These results are in agreement with those obtained by 

[20] who found that larvae treated with nano CuO had malformed by 16.73% and the colors of larvae were 
turned to dark grayish. the effect of other nanoparticles is recorded as [23] who reported that whenever the 

insecticidal efficacy of nano Zinc oxide samples (at four tested concentrations) against Galleria mellonella 

decreases, the chance of malformed individual's detection increases, and they found that larval pupal 

intermediates appeared at concentration 1x10-6.Also, He recorded that the emergence of adult moths categorized 

into deformed and healthy adults. Also[30] indicated that  a newly hatched larvae of  Spodoptera littoralis fed  

on both Squash leaves and semi-synthetic diet treated with 4 different concentrations 200,300,400, and 500 mg/l 

of nano Silica gave larval malformations were 13,11.9, 14 and 15%, respectively and it produced zero, 5, 3 and 

11%  pupal malformations  at the four tested respectively as compared to 0% of that of control. 
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Table 2: Latent effect of CuO nanoparticles at its LC50 values against the 2nd instar larvae of S. littoralis. 

Treatment Larval 

duration 

Mean+S.D. 

(days) 

Larval 

Malformation 

Pupation% Pupal duration 

Mean+S.D. 

(days) 

Emergence 

% 

Mean+S.D. 

 

Normal Malformation Normal malformation 

Nano CuO 12.8+1.5n.s 14.3 50+1.5** 10 7.4+0.5* 80+10* 20 

Control 13+1.5 0 99.8+.2 0 7.9+0.3 99.7+0.2 0 

 F value 4.81475 338.8 2715.46 30.769 2684.1 31.928 

P value 0.27706 0.00294 0.00101 0.03 0.015 0.00095 

L.S.D at0.05 1.275 1.08 2.862 15.5 0.53 26.45 

at 0.01 1.85 1.98 5.242 35.8 0.722 37.982 
 

** = Highly Significant (p<0.01) * Significant (p<0.05) S.D.= Standard déviation Malfo.= Malformation%     L.S.D. = Least significant        

n. s=none Significant (p>0.05) 

 

  

Table 3: Latent effect of CuO nanoparticles at its LC50 values against the 4th instar larvae of S. littoralis 

Treatment Larval 

duration 

Mean+S.D. 

(days) 

Larval 

Malformation 

Pupation% Pupal duration 

Mean+S.D. 

(days) 

Emergence 

% 

Mean+S.D. 

 

Normal Malformation Normal malformation 

Nano CuO 9+1.4* 11.1 55+4.1** 11.1 9.5+2* 87+1.5** 13 

Control 8.2+1 0 100 0 8.4+0.8 100 0 

 F value 28.682 0 2715.46 0 397.66 560.87 

P value 0.02094 0 0.00504 0 0.00827 0.00243 

L.S.D at0.05 1.03 0 6.63 0 1.163 3.11 

at 0.01 1.462 0 12.2 0 1.728 5.942 
 

** = Highly Significant (p<0.01) * Significant (p<0.05) S.D.= Standard déviation Malfo.= Malformation%     L.S.D. = Least significant        

n. s=none Significant (p>0.05) 
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Fig. 3-9: Malformations of S.littoralis pupae and adults resulting from the larval treatment of 2ad and 4th instars 
with Nano CuO.  

 

3.3.4. Adult fecundity and eggs hatchability%: 

Data presented in Table (4) demonstrated that the treatment of the 4th instar with  CuO nanoparticles gave 

20eggs/female, as compared to 269.3eggs /female of that of control. Also, all the eggs laid by adults emerged 

from 4th instar larvae treated with the CuO nanoparticles gave none hatching, as compared to100% of eggs laid 

by adults emerged from untreated ones. These results are agree with those obtained by [26] who reported that 

the total number of eggs laid per female of S. littoralis was affected in all treatments (350, 300, 250, 200, 150 

and 100 mg/l), as compared to that of control. Also, they recorded that the percentage of eggs hatchability was 

reduced with nano silica treatments as respect of that of control. Also [30] mentioned that mean of hatchability 

decreased to 41, 44, 43 and 31% with the larval treatment of neonate of S.littoralis with nano silica at the four 
tested concentrations 200, 300, 400, and 500 mg/l as compared to 69% eggs hatchability of that of control. 

 

3.3.5. Adult longevity: 

Data obtained in Table (4) showed that the treatment of the fourth instar larvae of S. littoralis with CuO 

nanoparticles at LC50 values highly significantly (p<0.01) reduced the adult longevity to average 5.2days as 

compared to 16.2days of that of control . 

 

3.3.6. Adult sex ratio: 

Data obtained in Table (4) showed that the treatment of the fourth instar larvae of S. littoralis with CuO 

nanoparticles shifted the sex ratio of both adult females and males as compared to that of control. It increased 
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the adult females to reach 55.6 as compared to 50% of control. and its decreased the adult males to reach 44.4 as 

compared to 50% adult males of that of control.  

 
Table 4: Latent effect of CuO nanoparticles at its LC50 values against the 4thinstar larvae of S.littoralis 

Sex ratios 

% 
Longevity 

Mean+S.D. 

(days) 

Eggs hatching% Fecundity 

Mean+S.D. 

 

Treatment 

Males Females 

44.4 55.6 5.2+1.1** 0 20+10 Nano CuO 

50 50 16.2+3.4 100 269.3+37.2 Control 
59.888 76.550 F value 

0.00879 0.0128 P value 

2.1 78.5 L.S.D at0.05 

3.0 144.2 at 0.01 
 

** = Highly Significant (p<0.01) * Significant (p<0.05) S.D.= Standard déviation Malfo.= Malformation%     L.S.D. = Least significant        

n. s=none Significant (p>0.05) 

 

3.4 Methomyl photodegredation: 

Data presented in Table (5) demonstrated that by mixing of CuO nanoparticles with the methomyl affect the 

toxicity of the pesticide as compared with the methomyl alone and using distilled water as control. The effect 

varied accord to the larval instar and the residual period. the mortality % is the same 100% for the two 

treatments till the 3rd day except the 4th instar the mortality percent is 95% compared by 100% for pesticide 

alone which indicate the minimizing of toxicity power of the methomyl pesticide and at the 5th day 60 and 55 % 

for 2nd and 4th instars respectively compared with 100% mortality for the methomyl alone,  the 7th day 55,  45 % 
for 2nd and 4th instars respectively compared with 100% mortality for the methomyl alone for the 9th day 45,  

30%  for 2nd and 4th instars respectively compared with 100% mortality for the methomyl alone, for the 12th day 

30, 25% for2nd and 4th instars respectively compared with 85 ,80% mortality for 2nd and 4th instars respectively. 

the leaf treated with distilled water there are no mortality for the two instars. The mortality % of 2nd instar is 

more than 4th instar as the second instar larvae were more susceptible for the treatments than the fourth ones. 

these results in agreement with [32] they demonstrated that some environmental pollutant as  (CCl4, atrazine, 

alachlor and phenanthrene) degraded  quickly and loss their  toxicity or completely mineralized, through the use 

of nanomaterials e.g. nano CuO as photo catalysts. Also these results agree with [37] who investigate The 

catalytic activity of copper oxide nanoparticles for the removal of organic pollutants and Complete degradation 

of both alachlor and phenanthrene . 

  
Table 5: Mortality % of the 2nd and 4th instars of laboratory strain of Spodoptera littoralis larvae after treated with  metomyl mixed with 

nano CuO compared with methomyl alone at 0, 3, 5, 7, 9 and 12 days after the treatment in relative to control.  

% of Mortality at residues after(day)treatments Treatment 

12 9 7 5 3 Zero 

4th 

instar 

2nd 

instar 

4th 

instar 

2nd 

instar 

4th 

instar 

2nd 

instar 

4th 

instar 

2nd 

instar 

4th 

instar 

2nd 

instar 

4th 

instar 

2nd 

instar 

25 30 30 45 45 55 55 60 95 100 100 100 Nano CuO+ 

methomyl 

80 85 100 100 100 100 100 100 100 100 100 100 methomyl 

alone 

0 0 0 0 0 0 0 0 0 0 0 0 Control 

  

Conclusion: 

The results of the present work demonstrated that the CuO nanoparticles were effective against the survival 

of the 2nd and 4th instar larvae of S. littoralis. Also some biological aspects (larval and pupal duration, pupation, 

adult emergence%, fecundity, eggs hatching% and sex ratios%) of the insect were affected with CuO 

nanoparticles. Further, it caused malformations in larvae, pupae and adult stages. Thus, we conclude that the 

application of CuO nanoparticles may minimized the problems caused by S.littoralis to the host crops. it was 

evident that nano CuO based insecticide is physically active i.e. these nanocide cause damage to the cuticle 

water barrier of the insects mostly by abrasion and to some extent due to adsorption and insect death occurs due 

to desiccation [33,31]. The dead bodies became very dehydrated and shrunken in comparison with the live 
larvae [34].it  showed that the application of nanosilica at 500 mg/l concentration was suppressed of S. littoralis 

on squash in Egypt. as which is agreed with that obtained by [26] who applied SNP against Spodoptera littoralis 

on tomato. In addition, it was found that the nano silica application also stimulates the physiological activity and 

growth of plants [35]. [36] study the catalytic activity of nano CuO for the degradation of an organic dye 

(Lissamine green B) they assured that the nano CuO has catalytic activity giving talented results when 

suspended in free form in batch systems. Our gained results were in the same trend with [37] who study The 

catalytic activity of copper oxide nanoparticles for the removal of organic pollutants and Complete degradation 
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of both alachlor and phenanthrene in aqueous solutions. Accordingly the nano CuO is selected to minimize the 

bad effect of both cotton leafworm and methomyl pesticide. 

  . 
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