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Abstract: The study deals with studying the effect of various concentrations of 

magnesium oxide and nanium titanium on the increasing death rate of the larvae 

related to two kinds of cucurbit fruit Dacus ciliatus and Dacus frontalis, where 

three concentrations of both ingredients are used: 0.125, 0.250 and 0.500 ml / L after 

mixing them with (1) ml of the insecticide malathion and (1) liters of distilled water 

in addition to the concentration (0.00), which denotes (1) ml of pesticide malathion 

with one liter of distilled water for the purpose of comparison and knowledge of 

the effect of the nanomaterial on the increasing death rate of the larvae of the two 

species, and the results indicated statistical analysis that the highest percentage of 

larval decay in both species when using Nano-magnetic oxide is at a concentration 

of 0.500 ml / liter which is 92% and 82% respectively, while using titanium oxide 

for the same concentration the highest percentage is equal to 90% and 85% respec-

tively , the concentration gave increasing death rate for the larvae of both kinds 

ranging between 65-55%, and the rate of exclusion of the larvae after combat and 

in both kinds has reached only 10% of the total combat samples against a death rate 

of about 90%, and this is proof of the effect. The great t for the two nanostructures 

on the larval role of the two species. 
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1. Introduction

Considered of gourd family crops, such as cucumbers, cucumbers, and

squash, with its various kinds (zucchini, honey and anni), melon and watermelon 

and fodder are among the economic crops that have a great importance in Iraq [1], 

and the fruits of this family are affected by various kinds of insect pests that re-

sulted in avery large economic damages Dacus sp. [2], particularly pumpkin fly 

and cucumber Dacus ciliatus (Loew) and major melon fruit fly kind Dacus frontalis 

(Beker). These species of insects related to the Tephritidae family, bilaterally Wings 

Diptera.  

The seriousness of this kind of insect pests represented by laying its eggs in-

side the fruit causing twisting and shortening, besides its larvae feeds on the peb-

bles and leaving very many holes in the fruits after their release to the end, leading 

to the stiffness, rot and damage of these fruits [3], has Judgment of this kind of 
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insect is dignoised for the first time in Iraq in 1988, specifically in Isit and Maysan by governorates at the Re-

search Center and Museum of Natural History / University of Baghdad as a fly of cucurbits [4], that one of the 

advantages of this kind of insect is its quick reproduction and high susceptibility to its immature role in hiding 

in the pulp of fruits and soil to escape from its natural enemies, which makes the use of chemical pesticides is  

now wide spread in its combat has no much benefit in reducing infection rates to such extent [5]. Numerous 

studies and researches are performed to discovery the most suitable methods to combat this kind of insect pest 

and to reach good results in reducing their economic and environmental damage in very large proportions.  

One of these methods is the use of integrated combat of this insect by studying the factors affecting the 

dormancy process has a light period, and temperature [6]. In recent years, many researchers have tended to 

prepare studies and scientific research for the first goal, and most important of them is to find modern methods 

to combat this kind of insect pest. One of these methods is the use of chemicals with a bearing It is very important 

for her various life roles to be the most used methods in future for integrated pest combat programs. These 

methods largely depend on the use of Nano-materials with regular pesticides, and these supplies are small par-

ticles whose size ranges between 100-1 nm It is widely used in insect pest combat to find out the percentage of 

insect killing in the case of its combat [6], and a number of field and laboratory experiments are conducted to 

assess its negative and positive effects on plants, animals and humans before depending them to combat insects 

[7], that nanotechnology is a promising field for multidisciplinary field research for it brings lots of opportunities 

in several scientific and applied specializations such as pesticides, medicine, medicine, horticulture and agricul-

ture besides the great benefits of their use including combat insect pests through combat the structures and rules 

of insecticides in the case of their use with those pesticides. In common, the key reason for this represented by 

the use of pesticides has harmful influences on humans and animals, besides sometimes causing soil fertility [8].  

One of the most important nanomaterials used nowadays to combat numerous insect pests after mixing 

them with ordinary insecticides and certain concentrations TiO2, MgO, Ag, ZnOThe nanoparticles of CdS and 

Nanoimida and others that possess antimicrobial activity and plant and animal pathogens in addition to being 

non-toxic or harmful to humans and animals alike [9], [10] that conducting combat measures using nanomateri-

als genes responsible for the flight process, fertility, or reproduction of studied insects by studying the molecular 

genetic variation between the insect genes before and after conducting the combat process using those materials 

[11]. 

2. Materials and Methods 

In this study, two nanoparticles, magnesium oxide and titanium oxide are used to know their effect on the 

rate of cumulative decimate larvae of D. ciliatus and D. frontalis. Samples of the D. ciliatus and D. frontalis are 

obtained from the laboratories of the Agricultural Research Department of the Ministry of Science and Technol-

ogy, with 10 samples for each species and are reared in the insect breeding laboratory of the Department of Life 

Sciences / College of Education for Pure Sciences / University of Diyala, at a temperature of 28 ± 2 m º and relative 

humidity ranges between 70-60% and by placing them in organic glass boxes (Perseplex) with dimensions of 50 

x 50 x 50 installed in an aluminum frame of dimensions 51 x 51 x 51 covered from the top with a piece of very 

transparent tulle A circular aperture of 20 cm in diameter is made in which a piece of cloth is fixed in a sleeve of 

40 cm in length for the purpose of inserting and excreting the food medium according to [12] with some modi-

fications on it.  

The floor of the boxes is also spread with material like cornmeal for the purpose of the larvae not being able 

to [13], then a number of pumpkin fruits are placed in the boxes for the purpose of feeding the adults and in 

order to be a place for the growth of larvae, after that the boxes are monitored to reach the goal of the third 

generation of the two species, and after the completion of the growth of the adult larval phase of the third gen-

eration in both kinds, the larvae are withdrawn and placed 25 larvae each Kind in 5 transparent plastic boxes 

with a perforated lid for the purpose of allowing air to breathe the larvae, and each box contains a piece of 

medical cotton for the purpose of frying the larvae, then each box is sprayed with MgO and TiO2 materials for 

each kind after mixing them with (1) ml of the insecticide melathion and one liter of Distilled water for both 

substances separately and then the combat larvae are observed in the cans and for each nanomaterial to record 

the results and statistically analyze them. 

The results of this study Statistical analysis used the ANOVA and Duncan tests at the possibility level (P 

<0.05) of cumulative death for the adult or final larval role of two kinds of cucurbit fly, D. ciliatus and D. frontalis,  

treated with three various concentrations with materials MgO and TiO2 nanoparticles (0.125, 0.250 and 0.500 
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ml/L) and a fourth concentration (0.00) of the insecticide malathion represented the combat for the purpose of 

comparison of its effect with the effect of the nanomaterials used on the larvae of the two species. 

3. Results and Discussion 

Figure (1) shows the cumulative death of the larvae Kind D. ciliatus, as similar characters at the top of the 

graphical columns for each concentration illustrated that there are no substantial differences between the effect 

of the first and second concentrations and the combat factor (0.00) according to the Duncan test at the possibility 

level (P <0.05), while there are substantial moral differences between it and the third concentration (0.500 ml/ L), 

as the percentage of damage for this concentration reached 92%, while the rates of damage for the first and 

second concentrations and the concentration of combat are 69, 55 and 60%, respectively, and it has discovered 

that the value of concentration in the killer row LC50 in this analysis is equal to 0.091. 

 

 

Figure 1. the percentage of larval Death treated with MgO D. ciliatus nanoparticles. 

Figure (2) illustrated the percentage of larval death in the case of combat with TiO2, as it is clear to us 

through the comparison that there are no great differences between the concentration 0.125 and the concentra-

tion 0.00 while there existed high significant differences when compared with the concentration 0.250 as In it, 

the percentage of damage reached 65% of the total number of used samples, and this percentage increased when 

combating with a concentration of 0.500 ml / L to reach 90% of the number of combat larvae, while the value of 

the half-killer concentration is 0.16. 

 

Figure 2. Ratios of larval decomposition of TiO2 nanoparticles to kind D. ciliates. 
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Figure (3) demonstrated the results of the combat of kind larvae D. frontalis with MgO nanoparticles mixed 

with the pesticide melathion, as it has discovered that there are substantial differences between the three con-

centrations compared to the combat concentration consisting of the pesticide only, as it reached the percentage 

of decay in it to 45, 59 and 82%, respectively, while it reached in the concentration of 0.00% 51 This is an evidence 

that the larval death rate increases with an increase in the concentration of the nanomaterial, and therefore this 

substance significantly affects the larval role of the insect, given that the value of LC50 here is equal to 0.091 and 

is similar to its value when combating the larvae of the kind D. ciliatus, that is, the effect of the substance.  

Magnesium oxide on the larval role of the two species is the same. 

 

Figure 3. the percentage of larval destruction treated with MgO nanoparticles of the species D. frontalis. 

Figure (4) demonstrated the results of combating larvae of kind D. frontalis with TiO2 nanoparticles, as it 

has discovered that the result of the combat with a concentration of 0.125 ml / L is equal to the result of the 

combat with a concentration of combat (0.00) where the killing rate in them, it is equal to 39%, and the similar 

letters above the graphic columns indicate this. As for the concentrations 0.250 and 0.500 ml / L, it is found that 

there is a difference between them in the effect on the combat larvae, as the rate of decay of both reached 65 and 

85%, respectively, knowing that the value of the concentration half of the killer LC50 here amounted to 0.184 

and it is conclusive evidence of the significant effect of titanium oxide nanoparticle on larvae of this species, 

especially in the concentration of 500 ml / L compared to the concentration of combat (0.00). 

 The results of this study are consistent with the results of the study conducted by [14] on the toxic effect 

of the insecticide Imidacloprid and Nano-Imidacloprid in combat the olive fruit fly Bactrocera oleae (Rossi) 

(Diptera: Tephritidae) under laboratory and field conditions. its samples are gathered from the governorates of 

Ismailia and Ibn Malik in Egypt, as the above researchers used various concentrations of the pesticide and the 

nanomaterial with the pesticide (0.125, 0.250, 0.500, 0.750 and 1000 ml / L).  

The study concluded that the increase in the concentration of the nanomaterial resulted in more death and 

that Mixing the nanomaterial with the pesticide is more effective compared with using the insecticide alone, and 

other studies also include the study conducted by both [11] on the effect of some trace elements on the larval 

phases of Culex pipienis, where that study tested the toxic effect of five various concentrations of nitrates Cad-

mium, lead acetate, and four concentrations of manganese on the larvae of the insect above.  
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Figure 4. Ratios of larval decomposition of TiO2 nanoparticles to the species D. frontalis. 

4. Conclusion  

The discovered in this study, that the first and second larval stages are clearly and very significantly affected 

in all the used concentrations. Liters, while it is equal when handling with manganese chloride salt 107 mg/ liter, 

this suggested that the half-killer concentration of this substance has more effect on the larval role of the insect 

studied than the substance N Tritium cadmium and lead acetate. 
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