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INTRODUCTION 

 

The cosmopolitan and polyphagous green peach aphid, Myzus persicae (Sulzer) pest was recorded on so many plant species worldwide [1,17]. Myzus 

persicae is highly effective as a virus vector, and with a great range of genetically-based variability in properties such as color, life cycle, host-plant relationships 
and methods of resisting insecticides [2,3,6]. The green peach aphid has a complex life cycle with more than 15 generations a year in Jordan [1,2]. Most 

generations consist of parthenogenetic females that produce nymphs without mating [1,2]. The Myzus persicae complex is a serious pest of several major 

agricultural crops including peaches, potatoes, sugar beets, and tobacco, and various ornamental crops grown in landscapes and in glasshouses [1,2,616,]. High 
populations of M. persicae cause injury by removing large volumes of sap from plants and depleting them of nutrients. They also cause indirect injury via the 

production of sugary honeydew that makes the leaves susceptible to sun scald and provides food for sooty mold, which then reduces leaf quality [1,2,7,8]. 

According to characteristics of the green peach aphid such as the short life cycle ( about 15 generations / year) and high reproduction rate make it able to get 
quick resistance against insecticides[2,9,12,13]. The extensive use of insecticides over many years ago resulted in resistant populations of GPA to several groups 

of insecticides such carbamate and organophosphate. Therefore, GPA becoming widely and strongly resistant species worldwide [1,2,5]. 

Different control strategie have been evaluated against the green peach aphid such biological control, pheromones, and plant derived products (Botanical 
insecticides) and synthetic insecticides [2,9,11, 12]. Each strategies have certain limitation and challenges such solubility, permeability and bioavilability of active 

ingredients.  

Nanotechnology is a promising field of interdisciplinary research. It opens up a wide array of opportunities in various fields like insecticides, 
pharmaceuticals, electronics and agriculture [4,9]. The potential uses and benefits of nanotechnology are enormous. These include management of insect pests 

through the formulations of nanomaterials-based insecticides [4,9,14].Nowadays, bioavailability of active ingredients can be increased by preparation of 

nanoparticles [4,9]. Nanoparticles will allow many biologically active ingredients to reach the desired site of action. This will increase bioavailability and 
advantages for lower doses and lower doses dependent toxicity [4,9,10]. 

In Jordan, biosynthesis of nanoparticles using plant extracts as green method and its evaluation in the field of agriculture started to take an interest. For 

instance sulfur nanoparticles (SNPs) were biosynthesized using Melia azedarach leaves extract and evaluated as growth enhancement for plant [15]. Peel extract 
of Punica granatum was used successfully to synthesized cupper Oxide and evaluated against the green peach aphid [ 9].Magnetite (Fe3O4) is magnetic iron oxide 

encountered in many biological and technological applications. The particle size and shape of magnetite nanoparticles allows tuning their properties to different 

applications such as targeted drug delivery, cancer diagnostic, magnetic resonance imaging, catalysts, pharmaceuticals, biomedicine, and agriculture [4,9]. The 
effects of magnetite or iron oxide (Fe3O4) NPs have been investigated using the Drosophila melanogaster [7].  

This research was aimed to evaluate the efficacy of green synthesized magnetite nanoparticles on the longevity and fecundity of the green peach aphid. 

Information will be hopefully help to avoid aphid resistance and could be considered in the integrated pest management practices against this pest. 

 

 

 

Abstract 

 
In this study, the efficacy of green synthesized magnetite Fe3O4 nanoparticles against the green peach aphid longevity and 

fecundity was evaluated under lab conditions. The green peach aphid was reared on pepper plant in growth chamber for 10 

generations. The LC50 of synthesized magnetite nanoparticles was determined on the early and late nymphal instars of the 

green peach aphid after 24 hr. The effect of different concentrations of green synthesized magnetite nanoparticles against the 

green peach aphid longevity and fecundity was evaluated for three subsequent generations using one day old nymphal instar 

from surviving adult of those treated with LC50 concentrations of Fe2O3NPs and still alive after 48 hrs was investigated. The 

result obtained from this study revealed that the potential of magnetite nanoparticles against early and late nymphal instars 

of the green peach aphid, LC50 was 220 and 500 ppm, respectively. Magnetite nanoparticles showed significant decrease in 

longevity  and  fecundity  of  the  green  peach  aphid.  Results  of  this  study provide promising new nanoparticles; magnetite  

which may be useful in the management of the green peach aphid and environmentally safe. 
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MATERIALS AND METHODS 

 

GPA culture preparation and rearing:  
Pure culture of the green peach aphid from infesting pepper plant by adults of the green peach aphid collected from Ghor al Safi [9,12] in 2014 was cultured 

on pepper plants in the growth chamber under lab conditions at Shouback Center for Agricultural Research and Extension (20-24C and 16L:8D photoperiod) to get 

high population of the GPA.  New pepper transplants were provided as needed. To avoid resistance, the green peach aphid was reared for 10 generations on pepper 
plant before used in the study as described by Madanat et al [9,12]. 

 

Magnetite Material: 
The magnetite nanoparticles was synthesized and characterized as reported by Asoufi et al [4] using Uncaria temontosa plant leaves. The toxicity of 

magnetite was assessed against early and late nymphal instars of the green peach aphid to determine the LC50. 
 

Effect of the green synthesized magnetite Fe3O4NPs on GPA longevity: 

The effect of different concentrations of Fe3O4NPs on the GPA longevity was conducting using the method of Al Antary and Khader [1].  One new nymph 
(one day old) from surviving adults of those treated with LC50 concentrations of Fe2O3NPs and still alive after 48 hrs was taken using fine brush to clip on cage 

presented on healthy sweet pepper plant leaves. Five clip/plants and one nymph /clip were used for each treatment. Each nymph was observed until adult 

emergence and death. The given nymphs from one of these adults were observed until death. The period in days recorded from birth to death was considered as the 
longevity. The period means were calculated, for the adults of first generation and for the other two generations. The same procedure was repeated separately for 

each NPs concentration and the control. 

 

Effect of green synthesized Fe2O3NPs on the GPA fecundity: 

Fecundity was evaluated using clip on cage as described in previous section (3.2.6). In each clip on cage, one new nymph (one day old ) from the surviving 

adults of those treated with the LC50 concentration of Fe2O3NPs and remained alive after 48 hrs was taken using fine brush to clip on cage placed on healthy sweet 
pepper plant leaves. The clip on cage was described as mentioned in section 3.2.5. Three clip-on cages / plant and one nymph /clip on cage were used for each 

treatment. The given nymphs were counted until the mother death. The number of nymphs produced by one adult was considered as the fecundity. The means 

were calculated, for the adults of the first generation. The procedure was repeated for the other two generations for each Fe2O3NPs and the control.  

 

Statistical analysis: 

All the data collected and subjected to SPSS program (version 20). SPSS program was used to obtain the LC50, 95% confidence limits (CL), L.E.P.R (line 
estimated by probit regression and Slope ± SE , and Chi square. ANOVA analysis of variance was also done using SPSS program. The LSD mean separation was 

used to test significantly and separation between means. 

 

RESULTS AND DISCUSSION 

 

Toxicity assessment and LC50 determination: 
The linear estimated and the slope of regression line is presented in (Table. 1). The Probit regression analysis using SPSS version 20 results determined the 

estimated LC50. The estimated LC50 of Fe3O4NPs against early and late nymph instar of the green peach aphid was 220 and 500 ppm, respectively (Table 1).  

Estimated Chi-square analysis was also represent goodness of fit (high correlation) between concentrations used and the mortality percent at 0.05 probability level. 
Chi- square shows very low values at probability level, it is 3.1 and 1.56 against early and late nymphal instars of the GPA after 24 hours, respectively (Table.1). 

 

Table 1: Regression analysis of magnetite (Fe3O4) NPs toxicity against the early and late nymphal instars of the green peach aphid using dipping method under lab 
conditions.   

Treatemnet  Nymphal 

instar group 

LC50 ppm 95% CL* L.E.P.R** Slope Chi-

square(X2) 

Means 

Significance. 

 
Fe3O4NPs 

Early 220 140-261.9 Y=-2.8 +1.43X .67 3.1 .130 

Late 500 402- 766 Y=-3.3 + 1.43X 0.62 1.56 0.037 

*95% confidence limit of LC50 
**L.E.P.R Linear Estimation Probit Regression 

 

Effect of green synthesized magnetite (Fe3O4NPs) on the green peach aphid longevity: 
The results presented in Table( 2 ) showed that the exposure to Fe3O4NPs decreased the longevity of the green peach aphid in all the three generations 

compared with the control. There were significant differences between different concentrations of Fe3O4NPs effect on longevity of the three generations of the 

green peach aphid. The significant differences were 0.1, 0.15 and 0.07 based on one way ANOVA analysis using SPSS analysis program. The longevity of the 
green peach aphid female was decreased as the concentration of the Fe3O4NPs increased for the three generations. Furthermore, there were significant differences 

among the three generations in term of the longevity. The overall means for longevity effect of synthesized NPs were 10.1, 9.2 and 11.2 for the three generations, 

respectively, at 0.05% probability level. However, the highest longevity was significantly presented in the third generation. These results agreed with that reported 
by [1, 7]. They found that the uptake of higher concentrations of magnetite nanoparticles ( 300 and 600 µg/g) reduced egg-pupa and pupa- adult transition in  

D.melanogaster which delayed it's developmental period . Antary and Khader [1] also, reported Karate 5% EC (Pyrethroid ) insecticide significantly reduced 

Myzus persica development and longevity. 

 

Effect of green synthesized magnetite (Fe3O4NPs) on the green peach aphid fecundity:  

The results in Tables( 8 ) showed that the highest fecundity was in the second and third generations while the lowest fecundity effect was in the first 
generation based on one way ANOVA analysis using SPSS analysis program, The overall means for the fecundity effect were 9.7, 11.2 and 10.9 among the three 

generations , respectively. There were no significant differences between the second and third generations (11.2, 10.9), respectively. However, there was a 
significant difference between the both and the first generation (9.7).  Moreover, there were significant differences between different concentrations of synthesized 

Fe3O4NPs in their effects on fecundity of the green peach aphid within each generation (Table 2) and the control. Within the same generation, the fecundity 

decreased as the concentration was increased. The results of the present study were similar to that documented several authors [1,7]. They found that magnetite 
nanoparticles reduced D.melanogaster female fecundity at higher concentration. Araj et al [3] reported AgNPs as a strong inhibitor of D.melanogaster egg 

hatching and fecundity. 
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Table 2: The effect of different concentrations of green synthesized Fe3O4NPs on longevity and fecundity of Myzus persicae for the three generations under lab 

conditions. 

Generation  Treatment (ppm) Longevity (Days) ±SE Fecundity (individuals/ female)  ±SE 

 
 

1st generation 

Control (water) 12.60 a ± 0.67 12.40 a ±  0.80 

50 13.00 a ±  0.32 10.00 c ±  0.55 

100 12.20 a ±  0.2 11.00 b ±  0.30 

200 11.00 b ±  0.32 9.60 cd ±  0.25 

400 10.20 bc ±  0.49 10.00 bc  ±  0.45 

600 9.20 cd ±  0.20 9.00 d ±  0.30 

800 8.60 de ±  0.24 8.80 d ±  0.20 

1000 7.60 e ±  0.24 8.60 d  ±  0.25 

 

 
2nd generation 

Control (water) 11.80 a ± 0.58 13.80 a ±  0.37 

50 11.40 a ±  0.55 12.80 b ±  0.20 

100 11.00 a ±  0.70 12.80 b ±  0.37 

200 9.60 b ±  0.55 11.80 c ±  0.30 

400 9.20 b ±  0.45 11.00 cd ±  0.30 

600 9.00 b ±  0.70 10.40 de ±  0.40 

800 7.20 c ±  0.83 10.20 de ±  0.20 

1000 7.40 c ±  0.55 9.60 e ±  0.40 

 
 

3rd generation 

Control (water) 13.20 a ±  0.58 13.80 a ±  0.20 

50 14.20 a ±  0.20 13.40 a ±  0.25 

100 13.40 a ±  0.25 12.20 b ±  0.20 

200 12.00 b ±  0.45 12.00 b ±  0.30 

400 11.80 b ±  0.20 10.40 c ±  0.40 

600 9.80 c ±  0.37 10.20 c ±  0.20 

800 9.40 c ±  0.50 9.20 d ±  0.20 

1000 9.20 c ±  0.20 8.60 d ±  0.25 

Means within the same column of the same generation having the same letter did not significantly using Duncan multiple tests at 0.05 probability level. 

 

Conclusion: 
In this research the using of eco-friendly synthesized nanoparticles such as magnetite has a potential insecticidal activity to reduce development of economic 

pests such as the green peach aphid. Green synthesized nanoparticles could be new disciplinary that can be consider in integrated pest management. Therefore, the 

results of present work can recommend that the use of synthesized nanoparticles might reduce the resurgence and resistance of the green peach aphid population. 
Positive effect of nanoparticles on longevity and fecundity of the aphid is useful in IPM programs but need further works at the field level. 
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