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ABSTRACT 

 
Chitosan and Nano- Chitosan were evaluated on the potato tuber moth P. operculella, that data 

obtained show that the LC50s recorded 34, 48, 69, 99, 122, 123 and 125 for 1st, 2nd, 3rd, 4t, adult male and 
female respectively. When the target insect pests treated with Nano- chitosan, the LC50s obtained 17, 21, 
29,32, 40,43 and 42 for the corresponding stages of P. operculella   respectively. Under greenhouse conditions 
the means number of infestations recorded 12.0±2.1, 20.1±5.8, 32.4±7.8 and59.8±7.9 individuals after 20, 50, 
90 and 120 day of applications. When potato plats treated with the Nano-chitosan the means number of 
infestations were significantly decreased to 2.1±4.7, 5.0±1.1, 9.2±6.8 and 11.0±8.1 individuals of P. operculella    
respectively, as compared to 33.2±4.1, 69±5.9, 79±9.9 and 99±9.9 individuals   in the control. The field 
applications were made into two governorates Qalubia and Nobaria , differ in climate and soil, the data 
recorded that in Qalubia governorate, Potatoes weight significantly increased to 3131± 34.84 and 2839± 29.67 
Kg/ feddan in plots treated with Nano-Chitosan and Chitosan as compared to 1893± 49.81 Kg/ feddan in the 
control.  While in Nobaria governorate the weight of potatoes significantly increased to  3331± 76.70, 3109± 
66.40 Kg/ feddan in plots treated with Nano- Citosan and Chitosan respectively as compared to 1745± 51.68 
Kg/ feddan in the control. 
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INTRODUCTION 
 

 Chitosan (CS)-g-poly (acrylic acid) (PAA) nanoparticles, which are well dispersed and stable in aqueous 
solution have been prepared by template polymerization of acrylic acid in chitosan solution. The prepared CS-
PAA had a white powder shape and was insoluble in water and diluted acid [1]. The mean particles size were 
found to be around 50nm. FTIR spectra of CS-PAA nanoparticles for CS, the intensities of the amide band were 
observed clearly. The board peak appeared at 2500cm-1, which confirmed the presence of NH3 +in the CS-PAA 
nanoparticles. Nanoparticles synthesis is currently intensively researched due to its wide variety of potential 
applications [2]. As an alternative to chemical manufactured pesticides, use of  nanoparticles as an 
antimicrobial agents has become more common as technological advances have made their production more 
economical [3,4]. Numerous studies on the antimicrobial activity of chitosan and its derivatives against most 
economic plant 
 
 Pathogens have been investigated [5,6, 7, 8]. Therefore, these compounds are considered as useful 
pesticides in the control of plant diseases.  
 
 The tomato crop, Lycopersicon esculentum (Mill) is a considered among vegetable crop of the large 
importance throughout the world. In Egypt the potato tuber moth, Phthorimaea operculella (Zeller) 
(Lepidoptera: Gelechiidae) is the most economic important pests. Larvae cause severe damage to vegetable 
crops of family Solanaceae [9, 10, 11]. 
 
 Nanoparticles synthesis is currently intensively researched due to its wide variety of potential 
applications. As an alternative to chemical manufactured pesticides, use of nanoparticles as an anti microbial 
agents has become more common as technological advances have made their production more economical 
[4].Numerous studies on the antimicrobial activity of chitosan and its derivatives against most economic 
plantpathogens have been investigated [12,13, 14, 8]. Therefore, these compounds are considered as useful 
pesticides in the control of plant diseases. 
 
 The present study, aims to evaluate the effect of chitosan and Nano chitosan gel against P. operculella 
under laboratory, green house and tomato field conditions. 
 

MATERIALS AND METHODS 
 

The raw materials used for ion exchange preparation are: 
 

 The Chitosan(CS) used in this study was purchased from HAS HMRZEL laboratories LTD (Netherlands) 

 The acrylic acid was purchased from Sd .Finc.Chem. Limited (Laboratory grade for synthesis) and was 
freshly distilled under reduced pressure to eliminate any inhibitors. 

 Both initiators (ammonium persulfate and sodium bisulfite) and other chemicals were of analytical 
reagent and used as received 

 
Insect rearing: 
 
 Insects from laboratory colonies of P. operculella (potato tuber moth) were included in the study. 
They were obtained from the insect rearing laboratory, Pests and Plant Protection Department, National 
Research Centre, Dokki, Giza, Egypt. A disease free culture of the test insect was maintained under controlled 
conditions (26+28C and 70+5% R.H.) and used for the experiments. 
 
Preparation of Nano- Chitozan: 

 
 Chitosan Nanoparticles were synthesized by h y- drolyzing titanium tetra isopropoxide in a mixture of 
1:1 anhydrous ethanol and water. 9 ml of titanium tetra isopropoxide is mixed with 41ml of anhydrous ethanol 
(A). 1:1 ethanol and water mixture is prepared. (B) Solution A is added in drop wise to solute ion B and stirred 
vigorously for 2hrs. At room temperature hydrolysis and condensation are performed, using 1M sulphuric acid 
and stirred for 2 hrs. Then the ageing was undertaken for 12hrs. The gel was transferred into an autoclave and 
tightly closed, and the mixture was subjected to hydrothermal treatment at 353K for 24hrs. After filtration the 



  ISSN: 0975-8585 
 

September–October 2016  RJPBCS 7(5)  Page No. 806 

solid residue was washed thoroughly with water and ethanol mixture, dried at 373K in an oven and calcined at 
773K. 
 
Nanoencapsulation: 
 

The Nanoencapsulation is a process through which a chemical is slowly but efficiently released to the 
particular host for insect pests control. “Release mechanisms include dissolution, biodegradation, diffusion and 
osmotic pressure with specific pH” [15] Encapsulated of Nano chitosan tested Nano-emulsion is prepared by 
high-pressure homogenization of 2.5% surfactant and 100% glycerol, to create stable droplets  which that that 
increase the retention of the oil and cause a slow release of the Nano materials . The release rate depends 
upon the protection time; consequently a decrease in release rate can prolong insect pests protection time 
[16].  
 
Efficacy of Chitosan against the target insect pests: 
 
 The insecticide Chitosan were tested at the 6 concentrations: 6 mg, 5mg, 4mg, 3mg, 2mg, 1 mg. The 
insecticide, prepared 6 concentrations (prepared according [17] Percentages of mortality were calculated 
according to Abbott’s formula [18] ,  while the LC50 values was calculated throughout probit analysis [19] . The 
experiment was carried out under laboratory conditions at 26±2°C and 60-70% RH 
 
Green house trials: 
 
 Tomato plant Winter Variety Platenium 5043 was planted in the green house in 40 plots in each 
artificial infestation was made by spraying the plant with the chitosan at the concentrations of and 5g/l. 
Control samples were sprayed by water only. The plants were examined every two days, the percentage of 
infestation was calculated until the end of the experiment. Each treatment was replicated 4 times. The percent 
mortality was counted and corrected according to Abott, 1925; while Lc50s were calculated through probit 
analysis after [25] 
 
Field trials: 
 

The experiments were carried out to study the effectiveness of the tested chitosan and nano chitosan 
against the target insect pests in two different areas. These two areas were: El-Qalubia and Nobaria were the 
two governorates differ in climates and soil. Tomato planted Winter Variety Platenium-5043 planted on the 
end of September   in an area of about 1600 m2, and divided into 16 plots of 50 m2 each. Four plots were 
assigned for each silica gel , while 4 plots were treated with water and used as the controls. Silica gel Treated t 
5g/ml. Treatments were performed in a randomized plot design at sunset. A five-litre sprayer was used to 
spray on the treatments. Three applications were made at one week intervals, at the commencement of the 
experiment. Twenty plant samples were randomly collected at certain time intervals from each plot and 
transferred to the laboratory for examination. The average number of each of the tested pests/ sample/ 
plot/treatment was calculated 21, 45 and 120 days after the 1st application. The infestations of target insect 
pests were then estimated in each case. After harvest, the yield of each treatment was weighed as kgs/feddan. 
 

STATISTICAL ANALYSIS 
 

 Data obtained was statistical analysed using Duncan's multiple range tests according to [20]. Efficacy 
of tested nano- Chitosan applied alone on the mean number of deposited eggs of target insects for conducting 
the combination tests with Chitosan formulations (0.5 g/kg of grains).The Chitosan alone were used at rate 
(1.0 g/kg) of grains. Four replicates of 100 g grains for each treatment were used. Each replicate was treated 
individually with treatments and then shaken manually for 1 min to achieve equal distribution of the dust in 
the entire formulation quantity and was placed in glass jar. Four replicates jar containing untreated grain 
served as control. Subsequently, one paired of newly emerged adults were introduced into each jar. The 
number of deposited eggs on treated or untreated grains/female was counted. The data was analyzed using 
analysis of variance (ANOVA), where significant differences between the treatments were observed. Mean 
values were significantly separated by using the least significant difference (LSD) test at 5% level [21]. 
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RESULTS 
 

Data in table 1 show the effect of chitosan on the potato tuber moth P. operculella    ,which show that 
the LC50s recorded 34, 48, 69, 99, 122, 123 and 125 for 1st, 2nd, 3rd, 4t, adult male and female respectively. 
When the target insect pests treated with Nano- chitosan, the LC50s obtained 17, 21, 29,32, 40,43 and 42 for 
the corresponding stages of P. operculella   respectively (Table2). 
 

Under greenhouse conditions the means number of infestations recorded 12.0±2.1, 20.1±5.8, 
32.4±7.8 and59.8±7.9 individuals after 20, 50, 90 and 120 day of applications. When potato plats treated with 
the Nano- chitosan the means number of infestations were significantly decreased to 2.1±4.7, 5.0±1.1, 9.2±6.8 
and 11.0±8.1 individuals of P. operculella    respectively,  as compared to 33.2±4.1, 69±5.9, 79±9.9 and 99±9.9 
individuals   in the control (Table 3). 
 

The field applications were made into two governorates Qalubia and Nobaria , differ in climate and 
soil, the data recorded that in Qalubia governorate, Potatoes weight significantly increased to 3131± 34.84 and 
2839± 29.67 Kg/ feddan inn plots treated with Nano-Chitosan and Chitosan as compared to 1893± 49.81 Kg/ 
feddan in the control.  While in Nobaria governorate the weight of potatoes significantly increased to  3331± 
76.70, 3109± 66.40 Kg/ feddan in plots treated with Nano- Citosan and Chitosan respectively as compared to 
1745± 51.68 Kg/ feddan in the control (Table 4).  
 

Figuer 1 show tat te percentages of P. operculella infestations under greenhouse conditions 
significantly decreased 20% after Nano chitosan treatments as compared to 100% in the control. Under field 
conditions the percentages of ifestations significantly decreased to 25% and 51% after nano- Chitosan and 
chitosan treatments as compared to 100% in te control (Fig 2). figure 3 a and b show the chitosan by scanning 
electron microsopy  at 200 nm and 0,5 um  

 
DISCUSSION 

 
[26-29] agree with our results and control a lot of pests with Nano materials. {30-41] have the same 

results obtained and show that the Nano pesticide is a perfect for controlling many pests and diseases. [40-45] 
found the insecticidal activity the Nano-silicagel (CS-g-PAA) showed highest effect against the three insect of 
soybean. As the means number of eggs deposited /female were significantly decreased. Under laboratory and 
semifield condition, Aphis gossypii were significantly decreased to 20.9±9.1 and 28.9±9.2 eggs/female 
respectively as compared to 97.3±4.9 and 90.3±4.9 eggs/female in the control, respectively. The same trends 
were also observed against Callosobruchus maculatus. Sabbour 2015, a, b, c found that the Nano insecticides 
of Imidacloprid and fungi strains case a higher mortality for insect infestations.  Our results agree with [43,44] 
who find that the Nano pesticide decrease the infestation percentage of different pests. The tomato leafminer, 
Tuta absoluta Meyrick, (Lepidoptera: Gelechiidae) controlled by the biocontrol agent spinosad and its nano 
particles. Under laboratory conditions [45-50].The results were matched with those found by [51, 52], when 
they controlled cereal aphids with entomo pathogenic fungi. They found that the infestation was reduced after 
fungi applications under laboratory and field conditions. [53,54], found that the fungi reduced insect 
infestations of cabbage and tomato pests under laboratory and field conditions.[55,56, 57] found that the 
natural product destruxin which extracted from the fungus M. anisopliae gave a good results in controlling 
insect pests. The finding in obtained by [57] which recorded that the Nano compound could to reduce the 
insect infestations under laboratory and field conditions 
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Table 1: Effect of chitosan against the different stages of  P. operculella under laboratory conditions. 
 

Insects LC50 Slope variance 95%confidence 
limits 

Newly hatched larvae 
1st larval instars 
2nd larval instars 
3rd larval instars 
4th   larval instars 

Adult males 
Adult females 

34 
48 
69 
99 

112 
123 
125 

0.1 
0.1 
0.4 
0.3 
0.2 
0.1 
0.1 

1.01 
1.01 
1.01 
1.01 
1.01 
1.02 
1.02 

30-59 
32-78 

77-117 
90-132 

100-143 
111-138 
108-135 

 
Table 2: Effect of Nano-chitosan against the different stages of  P. operculella   under laboratory conditions. 

 

Insects LC50 Slope variance 95%confidence limits 

Newly hatched larvae 
1st larval instars 
2nd larval instars 
3rd larval instars 
4th   larval instars 

Adult males 
Adult females 

17 
21 
29 
32 
40 
43 
42 

0.1 
0.2 
0.4 
0.3 
0.2 
0.1 
0.1 

1.01 
1.01 
1.01 
1.01 
1.01 
1.02 
1.02 

10-30 
15-68 
20-90 

27-108 
31-0 

20-70 
22-95 

 
Table 3: Effect of chitosan against P. operculella   under greenhouse conditions 

 

Treatments Days after  treatment Means of infestations 
(Means ± S.E.) 

Control 20 
50 
90 

120 

33.2±4.1 
69±5.9 
79±9.9 
99±9.9 

Chitosan 
 
 
 

Nano-
Chitosan 

20 
50 
90 

120 
20 
50 
90 

120 

12.0±2.1 
20.1±5.8 
32.4±7.8 
59.8±7.9 
2.1±4.7 
5.0±1.1 
9.2±6.8 

11.0±8.1 

F –test 13.9 

LSD 5% 11.7 

 
Table 4: Weight of harvested tomato into two Egyptian regions after silica gel and Nano-Chitosan treatment   against T. 

absoluta during seasons 2015. 
 

Treatments Qalubia Weight Potatoes (Kg/feddan) Nobaria 
Weight Potatoes (Kg/feddan 

Control 
Chitosan 

Nano Chitosan 

1893± 49.81 
2839± 29.67 
3131± 34.84 

1745± 51.68 
3109±66.40 
3331±76.70 

F –test 34.1 

LSD 5% 18.3 
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Figure 1: Infestation percentages of P. operculella   after chitosan and Nano-chitosan treatments under 
greenhouse conditions 

 
 

 Figure 2: Infestation percentages of P. operculella   under field conditions   after chitosan and nano-chitosan 
treatments. 

 

 
 

Figure  3: show the particles of the nano silica gel under scanning electron microscopy 
 
Figure 3: scanninigng electron microscopy 200NM of Chitosan Scanning electron microscopy 50 nano meter 

 

 
 

b. Scnning electron microscopy 0.5Um nano meter 



  ISSN: 0975-8585 
 

September–October 2016  RJPBCS 7(5)  Page No. 810 

 
 

ACKNOWLEDGMENTS 
 

 This research was supported by project titled, biological control of some greenhouse tomato insect  
pests. 
 

REFERENCES 
 

[1] Bhuiyan KA, Fakir GA. Prevalence of seed-borne infection of Colletotrichum dematium var. truncatum on 
soybean and its control both in- vitro and in- vivo with different seed dressing fungicides. Thai J. Agric. 
Sci., 1993. 26: 1-10. 

[2] Harris CA, Renfrew MJ MW, Woolridge. Assessing the risk of pesticide residues to consumers: recent 
and future developments”. Food Add and Cont., 2001. 18: 1124-1129. 

[3] El Ghaouth A, Wilson CL. Biologically-based technologies for the control of postharvest diseases,” 
Postharvest News and Information, 1995. 6 : pp. 5N–11N, 

[4] Jo YK, Kim BH, Jung G. Antifungal activity of silver ions and nanoparticles on phytopathogenic fungi”. 
Plant Dis., 2009. 93:1037-1043. 

[5] Rabea EI, Badawy MEI, Steurbaut W, Stevens CV. In- vitro assessment of N-(benzyl) chitosan derivatives 
against some plant pathogenic bacteria and fungi,” European Polymer J. 2009, 45(1):237–245. 

[6] Badawy MEI. Structure and antimicrobial activity relationship of quaternary N-alkyl chitosan derivatives 
against some plant pathogens, J. of Appl. Polymer Sci 2010; 117(2 ): 960–969.  

[7] Kaur P, Thakur R, Choudhary A. An in-vitro study of antifungal activity of silver/chitosan 
nanoformulations against important seed borne pathogens. Int. J. of Scientific & Technology Res., 2012; 
1(6): 83-86. 

[8] El-Mohamedy R, Abdel-Kareem F, Jaboun-Khiareddine H, Daami-Remadi M. Chitosan and Trichoderma 
harzianum as fungicide alternatives for controlling Fusarium crown and root rot of tomato. Tunisian J. of 
Plant Prot., 2014; 9: 31-43. 

[9] Sabbour MM. The role of chemical additives in enhancing the efficacy of Beauveria bassiana and 
Metarhizium anisopliae against the potato tuber moth Phthorimaea operculella (Zeller) (Lepidoptera: 
Gelechiidae). Pakistan. J. of Biol. Sci. 2002, 5(11): 1155-1159. 

[10] Magda MM, Ismail A Ismail. The combined effect of some microbial control agents and plant extracts 
against potato tuber moth Phthorimaea operculella (Zeller). Bull. N. R. C. Egypt 2002,27: 459-467  

[11] Sabbour, M, M. 2006. Effect of some fertilizers mixed with bioinsecticides on the potato tuber moth 
Phthorimaea operculella infesting potato in the field and store. Pak. Of Biol. Sci. (1)  10: 1929-1934.  

[12] Sabbour MM, Hany A. Evaluations of some entomopathogenic fungi and Trichogramma evanescens on 
the potato tuber moth in the field Egypt.Bull. ent. Soc. Egypt. Egypt. Bull. ent. Sco. Egypt 2007, 33: 115-
123 

[13] Sabbour MM. Biocontrol of the Tomato Pinworm Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) in 
Egypt. Middle East Journal of Agriculture Research 2014, 3(3): 499-503. 

[14] Sabbour MM,  Singer SM. Evaluations of Two Metarhizium varieties against Tuta absoluta (Meyrick) 
(Lepidoptera: Gelechiidae) in Egypt. International Journal of Science and Research (IJSR) ISSN 2014: 
2319-7064. 

[15] Sabbour MM, Maysa E Moharam. Comparing the Effect of Seven Isolated Bacillus Thuringiensis against 
Tuta absoluta Infesting in Laboratory and Field Condition. International Journal of Science and Research 
2015, 1,458-462. 



  ISSN: 0975-8585 
 

September–October 2016  RJPBCS 7(5)  Page No. 811 

[16] Vidyalakshmi R, Bhakyaraj, R,  Subhasree RS.  Encapsulation the future of probiotics-A review.Adv.Biol. 
Res 2009, 3(3-4): 96-103. 

[17] Sakulk  Nuchuchua U, Uawongyart, Puttipipatkhachorn N, Soottitan tawat,  Ruktanonchai U.  
Characterization and mosquito repellent activity of citronella oil nano emulsion. Int. J. Pharm 2009.,  
372: 105-111.  

[18] Sameh A, Moustafa A, Abd El-Mageed E,  Mostafa, El-Metwally  M, Nabil M Ghanim. Efficacy of 
Spinosad, Lufenuron and Malathion against olive fruit fly, Bactrocera oleae (Gmelin) (Diptera: 
Tephritidae) Egypt. Acad. J. biolog. Sci. 2009, 2 (2): 171- 178. 

[19] Abbott WW. A method of computing the effectiveness of an insecticide. J. Econ. Entomol 1925, 18: 265-
267. 

[20] Sabbour MM,  Singer SM. Control of locust Schistocerca gregaria (Orthoptera: Acrididae ) byusing 
imidaclorprid. International Journal of Scientific & Engineering Research 2015, 6: 243-247. 

[21] Sabbour MM.  Efficacy of nano-extracted destruxin from Metarhizium anisopliae against red flour 
beetle, Tribolium castaneum and confused flour beetle, Tribolium confusum (Coleoptera: 
Tenebrionidae), under laboratory and store conditions Integrated Protection of Stored Products. IOBC-
WPRS Bulletin 2015 , 111: 361-367.  

[22] Sabbour MM. Efficacy of nano-extracted destruxin from Metarhizium anisopliae against Sitophilus 
oryzae (L.)(Coleoptera: Curculionidae) under laboratory and store conditions.Integrated Protection of 
Stored Products IOBC-WPRS Bulletin 2015 , 111: 369-375. 

[23] Sabbour MM Maysa E Moharam. Comparing the effect of Seven isolated  Bacillus thuringiensis against 
The Indian mealmoth (Plodia interpunctella), infesting during storage. International Journal of Scientific 
& Engineering Research 2015,1: 140-147. 

[24] Sabbour MM Maysa E Moharam. Evaluations of Bacillus species against Callosobruchus chinensis , 
Callosobruchus maculatus (Coleoptera: Tenebrionidae) under laboratory and store conditions. 
International Journal of Scientific & Engineering Research 2015. 1,1816- 1827.  

[25] Sabbour MM Maysa E Moharam. Comparing the Effect of Seven Isolated Bacillus huringiensis against 
Tuta absoluta Infesting in Laboratory and Field Condition. International Journal of Science and Research 
2015, 2: 458-462. 

[26] Finney, D.J. (1971). Probit Analysis, Cambridge: Cambridge University Press. 
[27] Sabbour MM Hussein MM.Usage of the nano phosphorous fertilizers in enhancing the corn crop and its 

effect on corn borers infestations after fungi treatments. International Journal of ChemTech Research 
2015 , 9: 167-173. 

[28] Sabbour MM Maysa E Moharam. Screening Effect of Seven Bacillus thuringiensis against Bruchidius 
incarnatus (BOH.) (Coleoptera:Bruchidae) Infesting During Storage. International Journal of Science and 
Research 2015 , 10: 2015; 1274. 

[29] Sabbour MM,  Singer SM.Imidaclorprid efficacy against grasshopper Hetiracris littoralis (Orthoptera: 
Acrididae).International Journal of Scientific & Engineering Research 2015, 1701-1708.  

[30] Sabbour MM, Nayera Y Soliman. Usage of nanotechnology of the fungi  Nomuraea rileyi against the 
potato tuber moth  Phthorimaea operculella (Zeller) under laboratory field and store conditions. 
International Journal of Information Research and Review 2015,9: 1131-1136. 

[31] Sabbour MM,  Singer SM. Control of Locust Schistocerca gregaria(Orthoptera: Acrididae ) by Using 
Imidaclorprid. International Journal of Science and Research 2015 , 2319-7064. 

[32] Sabbour MM,  Singer SM.The entomotoxicityof  Destruxin and Nano-Destruxin against three olive pests 
under laboratory and field conditions International Journal of Scientific & Engineering Research 2015, 2: 
334-338. 

[33] Sabbour MM. Nano-Imidaclorprid against Three Olive Pests Under Laboratory and Field Conditions. 
Open Science Journal of Bioscience and Bioengineering 2015. 2: 223-226. 

[34] Sabbour MM.  Laboratory and Store Efficacy of Nano-Extracted Destruxin from Metarhizium anisopliae 
against Indian Meal Moth Plodia interpunctella (Lepidoptera-Pyralidae).Journal of Nanoscience and 
Nano engineering 2015,1: 142-147.  (http://www.openscienceonline.com/journal/ajbls). 

[35] Sabbour MM. The Toxicity Effect of Nano Fungi Isaria fumosorosea and Metarhizium flavoviride against 
the Potato Tuber Moth, Phthorimaea operculella (Zeller).American Journal of Biology and Life Sciences 
2015, 3 (5):155-160. 

[36] Sabbour MM, Abdel-Raheem MA. Toxcicity of the fungus Beauveria bassiana and three oils extract  
against Sitophilous graniums under laboratory and store conditions. American J. of innovative research 
and applied sci 2015,2: 251-256. 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=JQsBz90AAAAJ&sortby=pubdate&citation_for_view=JQsBz90AAAAJ:xtoqd-5pKcoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=JQsBz90AAAAJ&sortby=pubdate&citation_for_view=JQsBz90AAAAJ:xtoqd-5pKcoC
http://www.openscienceonline.com/journal/ajbls


  ISSN: 0975-8585 
 

September–October 2016  RJPBCS 7(5)  Page No. 812 

[37] Sabbour MM ,Shadia El-Sayed Abd-El-Aziz. Efficacy of some nano-diatomaceous earths against red flour 
beetle Tribolium castaneum and confused flour beetle, Tribolium confusum(Coleoptera: Tenebrionidae) 
under laboratory and store conditions. Bull. Env.Pharmacol. Life Sci. 2015, 4 : 54-59. 

[38] Sabbour MM , Singer SM..Efficacy of Nano Isaria fumosorosea and Metarhizium flavoviride against Corn 
Pests under Laboratory and Field Conditions in Egypt. International Journal of Science and Research 
(IJSR) 2015, 1: 2319-7064. 

[39] Sabbour MM, Abdel-Raheem MA.  Determinations  the efficacy of Beauveria brongniartii  and 
Nomuraearileyi against the potato tuber moth  Phthorimaea operculella (Zeller).  The American Journal 
of Innovative Research and Applied Sciences 2015,197- 1202-1205.  

[40] Sabbour, MM. Evaluating toxicity of extracted nano -Destruxin against the desert locust Schistocerca 
gregaria in Egypt . J. Egypt.  Acad. Environ. Develop 2014, 15(2): 9-17. 

[41] Sabbour MM.  Evaluating Toxicity of  nano-Extracted Destruxin from Metarhizium anisopliae Against the 
grasshopper Hetiracris littoralis in Egypt. J.Egypt.  Acad. Environ. Develop 2014, 15(2): 1-7. 

[42] Sabbour MM. Evaluating toxicity of extracted destruxin from Metarhizium anisopliae against the desert 
locust Schistocerca gregaria in Egypt.J.Egypt.  Acad. Environ. Develop 2013,  14(1): 35-41.  

[43] Sabbour MM. Evaluating toxicity of extracted destruxin from Metarhizium anisopliae against the 
grasshopper Hetiracris littoralis in Egypt.J.Egypt.  Acad. Environ. Develop 2013, 14(1): 29-34. 

[44] Sabbour MM, Nayera Y Solieman.. Control of grasshopper Hetiracris littoralis (Orthoptera: Acrididae) by 
using nano-imidaclorprid in corn fields. International Journal of ChemTech Research 2016,.9, 01,  259-
266. 

[45] Sabbour MM. A novel pathogenicity of nano- Beauveria bassiana and Metarhizeium anisoplae against 
Sitophius oryzae (Coleoptera: Curuliondae) under laboratory and store conditions. International Journal 
of Scientific & Engineering Research2015, 12. 121-129. 

[46] Sabbour MM. Novel Determinations of Nano-extracted Destrux in From Metarhizium anisopliae against 
Ephestia cautella and Ephestia Kuehniella (Lepidoptera- Pyralidae) under Laboratory and Store 
Conditions. International Journal of Science and Research (IJSR) 2015.Volume 4 Issue 10,1279-1282. 

[47] Sabbour, M.M and Nayera, Y. Soliman, 2014. Evaluations of three Bacillus thuringiensis against Tuta 
absoluta (Meyrick) (Lepidoptera: Gelechiidae) in Egypt.(8), : 2319-7064. 

[48] Sabbour MM. Evaluation of two entomopathogenic fungi against some insect pests infesting tomato 
crops in Egypt , IOBC/wprs Bulletin2009., Vol. 49: 273-278  

[49] Sabbour MM, Singer SM. Evaluations of two isolated Paecilomyces against Phthorimaea operculella 
(Lepidoptera: Gelechiidae)  under laboratory and field conditions (IJSR) 2014.Volume 3 Issue 9, 
september 2014. 319-324. 

[50] Sabbour MM. Efficacy of entomopathogenic fungi alone or in combination with inorganic insecticides for 
protecting a broad bean against certain coleopteran stored products beetles in Egypt Global Journal Of. 
Biodiversity Science and Management 2013. 3(2): 182-187, 2013. 

[51] Sabbour MM. Bioactivity of natural essential oils against Sitophilus oryzae and Ephestia Küehniella 
.Scientia AgriculturaeSci 2013.. Agri. 1 (1), 2013: 15-20. 

[52] Sabbour MM, Singer SM. Evaluations of Two Metarhizium varieties against Tuta absoluta (Meyrick) 
(Lepidoptera: Gelechiidae) in Egypt. International Journal of Science and Research (IJSR) ISSN (Online) 
2014. 2319-7064. 

[53] Sabbour MM,  Maysa E Moharam.  Comparing the Effect of Seven Isolated Bacillus Thuringiensis against 
Tuta absoluta Infesting in Laboratory and Field Condition. International Journal of Science and Research 
2015.458-462. 

[54] Sabbour MM, Nayera Y Solieman. Control of grasshopper Hetiracris littoralis (Orthoptera: Acrididae) by 
using nano-imidaclorprid in corn fields. International Journal of ChemTech Research 2016. 259-266. 

[55] Hussein MM, Sabbour MM, Sawsan YEl-Faham. Adenine and Guanine application and its Effect on 
Salinity tolerant of Wheat plants and Pest infestations. International Journal of ChemTech Research. 
2015; Vol.8, No.12 pp 121-129. 

[56] Sabbour MM. Efficacy of Isaria fumosorosea and Metarhizium flavoviride against corn pests under 
laboratoryand store conditions in Egypt. Journal of Global Agriculture and Ecology 2015. 2454-4205, 
Vol.: 5, Issue.: 1 

[57] Sabbour MM,  Singer SM. Observations of the Effect of Two Isolated Nano Bacillus Thuringiensis on Tuta 
absoluta Infestation under Laboratory and Field Condition. RJPBCS 2016;  7(2) Page No. 1892-1900. 

http://en.wikipedia.org/w/index.php?title=Beauveria_brongniartii&action=edit&redlink=1
https://species.wikimedia.org/wiki/Orthoptera
https://species.wikimedia.org/wiki/Acrididae
https://species.wikimedia.org/wiki/Orthoptera
https://species.wikimedia.org/wiki/Acrididae

