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ABSTRACT 

Nowadays, the new and renewable energy is one of the main concern, 

especially the solar energy which is considered as new and renewable 

energy instead of other traditional energies. Therefore, the scientific 

research in the field of unconventional energy sources has increased due 

to its easy of use and low cost, as well as not polluting the environment. 

The main objective of this study is using of solar photovoltaic cells for 

operating a locally manufactured electrostatic charging unit, which used 

to charge and modify polyethylene sheet surface as packaging materials 

for extend shelf life of sweet pepper. This study was carried out at 

Agriculture Engineering Department, Faculty of Agriculture, 

KafrElsheikh University, KafrElsheikh Governorate 31.07N and 

30.57E, Egypt during the period from June to September, 2016. The 

electrostatic charge unit, consists of a converting unit from low voltage to 

the required high voltage, which connected with control unit adjust 

charging speed of the polyethylene sheet surface to evaluate the charging 

unit on four different charging speeds of  0.01, 0.02, 0.03, 0.04 and 0.05 

ms
-1

 using three different ranges of high voltages and four different 

thickness of the polyethylene sheet (a, b, c, d, and e). The polyethylene 

sheets surface was treated with 3% chitosan solution (weight basic) after 

the polyethylene sheet surface was charged with electrostatic charge unit 

to modify and improve antimicrobial properties of polyethylene sheet 

surface as packaging materials for extend shelf life of sweet pepper. The 
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obtained results concluded that the polyethylene sheet (type a) gave the 

highest value of electrostatic charge at the highest voltage range 

difference. Charged polyethylene sheet surface and chitosan treated gave 

a high antimicrobial properties against listeria monothytogene, 

fusariumoxysporum and Pseudomonase aeroginosa. Finally, charged 

polyethylene sheet surface and chitosan treated during the sweet pepper 

storage period gave lower values of weight loss , pH and total aerobic  

bacteria count as well as yeast  and  mold count than other samples 

Key words: surface modification, electrostatic, solar PV 

1. INTRODUCTION 

gypt has a high potential of solar energy, which can be considered 

as a reliable energy source even during the winter season .It lies 

within the subtropical region. The annual daily average of solar 

radiation on horizontal plane in Egypt is 8Kw/(m
2
 .day), The average 

solar radiation intensity during winter is about 7 kW/ (m
2
 .day), and the 

measured annual dailysunshine duration amounts to approximately 11 

hrs.(Moharam,1993). The efficiency of the PV system depends on 

several factors such as isolation, ambient temperature, module 

temperature and the state of the solar panels such as ageing, cleanliness, 

etc.(Chokmaviroj, Wattanapong, and Suchart 2006; Kim 2007).The 

maximum power of the PV system varies mainly with the incident solar 

radiation (insolation) and the temperature (Eltawil and Zhengming 

2013). The  positive corona was used, a thicker layer of epoxy/polyester 

hybrid and greater improvement in adhesion for epoxy nylon and diacon 

were observed (Dastoori ,2001). There are several types of active 

packaging, including gas, moisture and UV absorbers,   as well as flavor, 

antioxidant and antimicrobial releasers. One of the most modern active   

packaging   systems is antibacterial packaging that is able to kill or inhibit 

the growth rate of microorganisms that contaminate foods. The 

antibacterial packaging films can be made by incorporation and 

immobilization of antibacterial substances in packaging materials 

(Appendini and Hotchkiss, 2002). Electrostatic coating studies on food 

powders have  shown better coating utilizing negative corona than  

utilizing the traditional method  where coating depends mostly  on gravity 

E 
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and the shaking action of the machine (Biehl  and Barringer,2004). Food 

coating /packaging is intended to provide some level of protection , 

prevent the transfer of materials from one food component to another , 

enhance the appearance of fruits and vegetables, and frequently contains 

other compounds to retard insects , microorganisms ,oxidation and other 

intruders that would spoil  the product (Brody  , 2005). Plestenjak et al 

(2008) studied the influence of different storage conditions (100% N2; 

5% O2; 95% N2; 10% O2; 90% N2; Normal atmosphere; 70% O2; 30% 

N2 and 100% O2) on storability of shredded cabbage in different packing 

[fresh cut cabbage in PE film with an initial atmosphere of 100% O2 and 

stored at 0 ºC.glass jar, polyethylene (PE) or polypropylene (PP)] for 7 

days at 0 °C and 10 °C. Variation in CO2 and O2 concentration was 

higher at 10 °C as compared to 0 °C and highest at atmosphere consisting 

of 70% O2/30%N2. A decrease of O2 below 3-5% and increase of CO2 

above 2-5% resulted in anaerobic metabolism in the packages. The best 

results were achieved by packging. Surface modification and surface 

coating are the most applicable methods used for the fabrication of 

antimicrobial packaging films. corona  discharge is used in air purifiers to 

clean air  by ionizing  the air .Ozone  is a by –product  of  corona 

discharge  and it  is used to kill microbes   and neutralize  airborne 

contaminants( Sanchez-Valdes et  al .,2009). Active packaging is an 

innovative area , which causes food products to have better sensorial 

features and extended shelf-life, thus ensuring enhanced food quality and 

safety (Soares et al .,2009).  

Vegetables form a vital constituent of the diet, where the population is 

predominantly vegetarian and thus vegetable cultivation is a significant 

part of the agricultural economy .Despite of stress conditions during open 

field cultivation, pepper fruits must customize the high frozen and 

processing industry demands uniform morphological characteristics, 

proper technological features and chemical composition 

(Chandrasekharam 2012). 

The main objective of this study is using of solar photovoltaic cells for 

operating a locally manufactured electrostatic charging unit, which used 

to charge and modify polyethylene sheet surface as packaging materials 

for extend shelf life of sweet pepper 
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2. MATERIAL AND METHODS 

The study experiment was carried out at Agriculture Engineering 

Department, Faculty of Agriculture, KafrElsheikh University, 

KafrElsheikh Governorate, 31.07N and 30.57E,  Egypt during the 

period of June to September, 2016 to find some solutions for extend shelf 

life of sweet pepper through a locally manufactured electrostatic charging 

unit operating with solar energy and use this unit for charging 

polyethylene sheet surface to modify and improve its antimicrobial 

properties as packaging materials. 

The experimental charging unit consists of photovoltaic panel used for 

converting solar energy to electrical power by using charger and battery 

to storage the electrical power then electrostatic discharge unit which 

consist of electrostatic discharge high voltage convert the low voltage 

from 12 v to 80000 v that connected with motor speed control unit for 

different velocities and types of plastic sheets. Figure 1 shows a 

photograph of locally manufactured electrostatic charging unit. 

 

 

Fig 1: A photograph of electrostatic discharge unit manufactured locally 

The photovoltaic array consists of one module (100 W) which were 

installed and fixed on a rectangular wooden frame and mounted on 31◦ 

(latitude of the location) from the horizontal plane. Table 1 shows the 

specifications of module.   
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Table 1:PV cells specifications 

Max- power pm (W) 100 

Power tolerance % ±3% 

Max-power voltage v m (V) 17.5 

Max-power current I m (A) 5.71 

Open-circuit voltage voc (V) 21.9 

Short-circuit current Isc   (A) 6.09 

Max-system voltage (VDC) 1000 

Dimension (mm) 1066 × 674 × 35 

Weight (Kg) 8.45 

Test condition  1000 W/m
2 

AMI.5, 25 C  

The electrostatic charge treatment of polyethylene sheet surface was 

carried out in the air under atmospheric pressure using a locally 

manufactured charge unit. The schematic diagram of the electrical circle 

of the high voltage power supply shown in Figure 2. 

 

Fig  2: The schematic diagram of the electrical circle of the high voltage 

power supply. 

A control unit of motor speed was locally manufactured by using some of 

electronic components as shown in Figure 3 and Figure 4 . 
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Fig  3: A photograph of motor speed control unit 

 

Fig 4: The schematic diagram of electrical circle of motor speed control unit. 

A solar radiation sensor, Model TES 1333R Data logging solar power 

meter was used for measuring the solar radiation accuracy( within ± 

10W/m2) Air temperature was measured by an indoor outdoor 

thermometer with hygrometer clock and temperature panel were 

measured by an infrared thermometer. The DC open circuit voltage (Voc, 

V), load voltage (VL, V), short circuit current (Isc, A) and load 

current(IL, A) of the PV panel were measured with the help of Unit-T 

multimeter, Model DT830B.and used to measured volt and current to 

calculate  electrical charge.  Study parameters: 
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1. Three different ranges of high voltage (42386.6, 45026.6 and 59999.9 

V) for charging. 

2. Five  thickness  and densities of polyethylene sheet as shown in table 

(2)  

Table  2  shows experimental polyethylene specifications. 

 

Density, g/cm
3
 Thickness, mm Plastic type 

0.966 0.0275 a 

0.970 0.05125 b 

0.908 0.015 C 

0.976 0.02625 d 

1.368 0.095 e 

3. Three different treatment of storage treatments (Storage using 

electrostatic charged polyethylene sheet with chitosan treatment, 

Storage using electrostatic charged polyethylene sheet without 

chitosan treatment  and Storage in the same condition without using 

polyethylene sheet. 

Chitosan coating on to the polyethylene sheet surface was achieved   by 

film dipping into chitosan solutions 3 wt% for 3 hours . After that  the 

polyethylene sheets  was removed and placed in circular oven  controlled 

at 100 c for 20 minutes.  Wu et al., 2012 . 

Sweet pepper was selected for uniformity, shape, colour, size and any 

blemished or diseased were discard . the sweet pepper samples  25 g   

was randomly divided  into three groups the first one was without 

packaging , second one packaging with native polyethylene and last one 

packaging  with modified polyethylene at.4C for twenty one day. The 

sample tested every three days. Weight loss, Ph value, titratable acidity, 

total microbial count, yeast and moulds count were determined by 

methods described in AOAC2000.    

3.  RESULTS AND DISCUSSIONS  

3.1. Solar photovoltaic panel: 

Figure 5  shows the effect of environmental conditions on PV power 

output (PVoutput), PV conversion   efficiency on typical clear sunny days 

during the produces the experiment. The analysis of recorded data 

indicated that the power output of the solar photovoltaic changed 
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significantly with insolation. The daily average insolation measured on 

the panel surface for different clear sunny days was 611.76 w/m
2
/d during 

experimentation. Results revealed that the PVoutput was proportional to 

insolation, while PV panel temperature (Tp) was directly proportional to 

insolation and ambient temperature (Tamb). 

 

Fig 5:  Effect of ambient conditions on PV power output, PV conversion 

efficiency for typical clear sunny day during the experiment .  

A 

B 
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It was found that increasing the module/panel temperature causes a rise in 

the short circuit current and a decrease in Voc. This increase in module 

temperature would arise due to high insulation heating, high ambient 

temperature, with consequent from the module to the ambient. For this 

reason, maximum open circuit voltages were recorded in the mornings 

when the module/panel has not yet been heated up, while maximum short 

circuit currents (Isc) were recorded at noon. This is in agreement with 

observation made by Eltawil and  Elsebaay 2014.  

3.2. Power consumption:  

The power consumption and the electrical current were direct proportion 

to the voltage as shown in figure (6). The power consumptions were 14.2, 

31.2 and 46.2 watt at 4.2, 5.1 and 5.7 V respectively 
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Fig 6: shows power consumption and electrical current for voltage. 

3.3. Electrostatic discharge for plastic sheet under different speeds:- 

Figure (7) shows that electrostatic discharge stored in different types of 

plastic sheet and different high voltage. At thickness of 0.0275 mm (type 

of plastic sheet a) the total charge stored in conductors were 3678.7, 

4034.7 and 5458.7 nf.v at high voltage 41333.3, 45333.3 and 61333.3 V 

respectively. At thickness of .0.0512 mm   (type of plastic sheet b) the 

total charge stored in conductors were 3683.3, 3836.3 and 53833.3nf.v at 
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high voltage 4333.3, 45133.3 and 63333.3 V   respectively.  At thickness 

of .0.015 mm  (type of plastic sheet c) the total charge stored in 

conductors were 3488.8, 3920 and 4704 nf.v at high voltage 41533.3, 

46666.6 and 56000 V for respectively. At thickness of .0.0262 mm (type 

of plastic sheet d) the total charge stored in conductors were 3688.8, 3654 

and 4872 nf.v at high voltage 42400, 44200 and 56000 V   respectively.  

Also   At thickness of 0.095 mm  ( type of plastic sheet e) the total charge 

stored in conductors were 3726.6 ,3956 and 5446.6nf.v  at high voltage 

43333.3, 46000 and 63333.3 V respectively . 
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Fig 7: shows electrostatic discharge for different thickness of plastic 

sheets. (a= 0.0275 mm, b=0.0512 mm, c=0.015 mm, d=0.0262 mm, e= 

0.095mm) 

The best results of electrostatic charged polyethylene sheet  was obtained 

for  sheet type a at charging and this condition was taken  as the optimum  

for packaging sweet pepper  with/without chitosan treatment  for shelf life 

experiment compared  with treatment storage  in the same condition 

without using polyethylene sheet. 
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3.4. Total aerobic bacteria : 

 Data tabulated in table (3)shown that ,aerobic plate count increased 

significantly during storage for all investigated samples , the recorded 

results were in the same line with those  reported by Ruiz –Cruz et 

al.(2010).       

Table (3) Effect of packaging conditions of polyethylene sheets on 

aerobic plate count (log CFU/g) sweet pepper during storage period at 4 °C.  

Packaging by 

charged 

polyethylene 

coated  with 

chitosan  3% 

Packaging by 

charged 

polyethylene 

only 

Without  

packaging by 

polyethylene 

sheet control 

 

Storage 

period (day) 

at 4 °C. 

3.23 3.23 3.23 0 

3.31 3.54 3.71 7 

3.82 4.32 4.58 14 

3.97 4.48  21 

Data in table (3)shown that ,aerobic plate count was increased in sweet 

pepper from 3.23 log CFU/g to 4.58,4.48 and 3.97 log CFU/g at the end 

of experiment  period in case of  sweet pepper Without  packaging by 

polyethylene sheet control, sweet pepper Packaging by charged 

polyethylene only and the third ones Packaging by charged polyethylene 

coated  with chitosan  3%, respectively .these results were in the same 

line with those of Ediriweera et al .(2014) . 

3.5.  antimicrobial activity   

Modiyfied low density polyethelene by chitosan possessed noticeable 

inhibitory against listeria monothytogenes, Pseudomonase aeroginosa and 

activity against fungi (fusarium oxysporum) . from date given  in table (4) 

its clear that , modified low  density polyethylene by chitosan gave the 

highest wide inhibition zones (6.14mm), followed by that of native 

polyethylene Generally ,all tested  of modified low density polyethylene 

by chitosan showed effective  antimicrobial activity againstgram positive 

bacteria (Pseudomdnaseaeroginosa).     

3.6. Mould and Yeast count: 

From data given in table5), it could be noticed that , moulds and yeasts 

count  increased  significantly during storage  for all investigated samples. 



PROCESS ENGINEERING 

Misr J. Ag. Eng., November 2017                                                        - 2212 - 

The received results were in the same  line with those reported by (Ruiz-

Cruz et al .,2010.    .     

Table (4):diameters of inhibition zone (mm) results indicator of filmtype    

Inhibition zone (mm) 
Film 

type 
Fusaruim 

oxysporum 
Psendomonaseaeroginosa- 

Listeria 

monocytogenes 

3.02 5.11 6.14 G1 

2.8 5.00 5.97 G2 

2.63 4.89 5.72 G3 

2.30 4.6 5.41 G4 

0.00 0.00 0.00 G5 

 Table 5: Effect of   packaging conditions on moulds and yeasts count 

(log CFU/g) sweet pepper during storage at 4°C .                                                                  

Packaging by 

charged 

polyethylene 

coated  with 

chitosan  3% 

Packaging by 

charged 

polyethylene 

only  

Without  

packaging by 

polyethylene 

sheet control  

Storage 

period (day) 

At 4 °C 

0.230 0.230 0.230 0 

0.291 0.305 0.410 7 

0.377 0.573 0.811 14 

0.492 0.738 --------------------- 21 

 

The results in the same table showed that the total count of moulds and 

yeasts increased in sweet pepper from 0.230 log CFU/g to 0.811, 0.738 

and 0.492 log CFU/g at the end of experiment period in case of without  

packaging by polyethylene sheet control sweet pepper, sweet pepper 

packaged with native polyethylene sheets and the third ones were 

packaged  with modified polyethylene sheets, respectively  

3.7. PH value      

The value of pH in samples of sweet pepper during storage period was 

measured and the obtained results were summarized in Table (6).As 

shown in Table (6) pH value was increased in sweet pepper from 3.71 at 
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zero time to 4.63, 4.50 and 4.00 at the end of experiment in case of 

Without packaging by polyethylene sheet control sweet pepper, sweet 

pepper Packaging by charged polyethylene only and the third ones were 

Packaging by charged polyethylene coated  with chitosan  3%.    

Table (6): Effect of packaging conditions on sweet pepper PH values 

during storage period at 4 °C. 

 

Packaging by 

charged polyethylene 

coated  with chitosan  

3% 

Packaging by 

charged 

polyethylene 

only 

Without  

packaging by 

polyethylene 

sheet control 

Storage 

period (day) 

at 4 °C. 

3.71 3.71 3.71 0 

3.86 4.20 4.52 7 

3.95 4.32 4.63 14 

4.00 4.50  21 

 3.8. Titratable  acidity :. 

Titratable acidity is an important factor in maintaining the quality of some 

fruits and vegetables , which is directly related to concentration of organic 

acids present in these products. Organic acids exist as free acids, anions 

(malate) or combined as salt (potassium bitartarte ) and esters such as 

isopentyle acetate (Kays,1991).  The values of the Titratable acidity in 

sweet pepper  during storage period were summarized in Table (7) 

Table (7) Effect of packaging conditions of polyethylene on titratable 

acidity values in sweet pepper during storage period at 4 °C.   

Packaging by 

charged 

polyethylene 

coated  with 

chitosan  3% 

Packaging by 

charged 

polyethylene 

only 

Without  

packaging by 

polyethylene 

sheet control 

 

Storage 

period (day) 

at 4 °C. 

3.50 3.50 3.50 0 

3.30 2.80 1.90 7 

3.00 2.30 1.59 14 

02.50 2.00  21 
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Data in table (7) showed that ,titratable acidity content decreased during 

storage for all investigated as  shown in table (7) , titratable  acidity was 

reduced in treated samples from 3.50 to 1.59,2.00 and 2.50 at the end of 

storage period for the follow sweet pepper samples (Without  packaging 

by polyethylene sheet control, Packaging by charged polyethylene only 

Packaging by charged polyethylene coated  with chitosan  

3%),respectively.       

3.9. Weight loss:            

 Weight is considered one of great important properties because it can 

cause fruit shriveling and advance senescence. it is  mostly depends on 

relative humidity surrounding the fruit  , but can also be associated with a 

slight reduction in flesh firmness(Ishaq et al.,2009).    Therefore, the 

weight loss was taken as indicator for water loss in sweet pepper during 

storage period and the obtained results were tabulated in Table (8) 

 

Table (8): Effect of packaging conditions of polyethylene sheet on sweet 

pepper weight lose % during storage period at 4c.        

Packaging by 

charged 

polyethylene 

coated  with 

chitosan  3% 

Packaging by 

charged 

polyethylene 

only 

Without  

packaging by 

polyethylene 

sheet control 

Storage 

 period (day) 

At 4 c 

0.00 0.00 0.00 0 

3.12 4.73 5.38 7 

6.25 9.67 11.23 14 

8.42 10.23  21 

Table (8) shown that, without packaging by polyethylene sheet control 

samples had the highest weight loss during storage, followed by samples 

Packaging by charged polyethylene only, while the lowest weight loss was 

detected in case of Packaging by charged polyethylene coated with 

chitosan  3%.  Plastic film materials are known to reduce water loss during 

prolonging storage. The reduction in water loss observed in the 

polyethylene bags plays a key role by serving as a tight   barrier to water 

evaporation. This explains why samples kept without packaging by 
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polyethylene sheet control lost high amount of water because they offered 

less resistance to water loss. It should be also noticed from the same table 

that ,weight loss was ranged in sample without packaging by polyethylene 

sheet control from 0.00 to11.23%;samples Packaging by charged 

polyethylene only,from0.00 to 10.23% and samples Packaging by charged 

polyethylene coated  with chitosan  3% from 0.00 to 8.42%. 

4. CONCLUSION 

From the obtained results and its discussion concluded that using 

electrostatic discharge unit very useful  for improving  the polyethylene 

type a to extend shelf life of sweet pepper  up to 21 days during storage 

period.   The antimicrobial activity increased and total count of aerobic 

bacteria, mould and yeast decreased due to using charged and chitosan 3% 

treated of polyethylene sheets for  packaging sweet pepper  during storage 

period. The author recommended to manufactured mobile unit of 

electrostatic discharge which operated  by solar energy and easy to use and 

distribute this  producer technique to extend the shelf life of sweet pepper 

during transporting   fresh for market  or for exporting. 
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 الولخص العربي

تعذيل سطح البٌلي اثيلين بٌاسطة نظبم شحن الكترًستبتيكي يعول ببلطبقة 

 الشوسية لاطبلة العور التخزيني للفلفل الحلٌ

انتصبر خليفة جبة الله احوذ
1
, عبطف هحوذ السببعي  

2
, 

نبييو حسن ابٌالينب
3
ً هحوٌد السيذ العراقي 

4
. 

فو اىحي٘  ىلاسخٖلاك اىطبصس اٗ اىخصذيش  خلاه اىّ٘ٔ ّظشا ىيضيبدٓ اىَطشٗدٓ في اّخبس اىفي  

ايضبد حو  سشيغ  ىَشبمو  اىخخضيِ  ارْبء اىْقو ٗ اىخذاٗه ىٖزٓ الاخيشٓ اصبح ٍِ اىعشٗسي 

اىزَبس ىَب ىٖب ٍِ إَئ اقخصبدئ ػبىئ ىيَضاسع اىَصشي .ىٖزا مبّج ٕزٓ اىذساسٔ  بٖذف حصْيغ  

مَصذس ىيقذسٓ حيذ يَنِ حشغييٖب في اي  طبقٔ اىشَسئ ٗحذٓ شحِ اىنخشٗسخبحيني حسخخذً اى

ٍنبُ م٘حذٓ ٍخْقئ ىيشحِ الاىنخشٗسخبحيني لاسطح اىب٘ىي ايزيييِ لاسخخذاٍٖب في حغييف  رَبس 

 . اىفيفو اىحي٘ لاغبىٔ اىؼَش اىْخخضيْي ىٖب س٘اء ىلاسخٖلاك اىطبصس اٗ اىخصذيش 

حخي  1/6/6116فش اىشيخ في اىفخشة ٍِ ىزىل أصشيج اىذساست في مييت اىضساػت _صبٍؼت م

ٗحٌ حصْيغ ٗحذة اىشحِ الاىنخشٗسخبحيني ٗاىخي حخنُ٘ ٍِ: ٗحذة ىشفغ اىضٖذ ٍِ  1/9/6116

ب٘حذة ىيخحنٌ في اىسشػبث اىَسخخذٍت  خصيتاىف٘ىج اىَْخفط اىي اىضٖذ اىؼبىي اىَطي٘ة ؛ٍ

خخيفت ،ٗمزىل خَست أّ٘اع ٍ ق اىضٖذشمزىل ػْذ رلاد ٍسخ٘يبث ٍخخيفت ىفىخشغيو ٗحذة اىشحِ ،ٗ

                                                           
  هصر -جبهعة كفر الشيخ  –كلية الزراعية  –طبلبة هبجستير بقسن الينذسة الزراعية  1
 هصر. –جبهعة كفرالشيخ-كلية الزراعة -النطن الحيٌيو ًالتحكن البييئي .قسن الينذسة الزراعية ةىنذسهسبعذ استبر  2
 هصر. –جبهعة كفرالشيخ-كلية الزراعة -اعية. قسن الينذسة الزرأستبر الينذسة الزراعية الوسبعذ الوتفرغ  3
4

 .هصر  –الجيزه  –الذقي -هعيذ بحٌث الينذسو الزراعيو   الحيٌيو ةاستبر الينذس
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حٌ شحِ الأغيفت ٍِ اىب٘ىي ايزييِ  بضٖبص اىشحِ الٍاىنخشٗسخبحيني . لٍِ اىب٘ىي أيزيييِ في اىسَ

ٗقذ ،%ػيي أسبط ٗصّي 3أٗلا ،رٌ بؼذ رىل حٌ ٍؼبٍيت ٕزٓ الاسطح اىَؼذىت بَحي٘ه اىشيخ٘ صاُ 

خ٘اص اىخعبد اىَينشٗبي ىٖزٓ الأغيفت اىَؼذىت ٗاىَؼب ىضت ببىشيخ٘صاُ ٗاسخخذاٍٖب مَ٘اد حقييٌ  حٌ

% دسصٔ 4دسصت حشاسٓ  يض اغٍبىت اىؼَش اىخخضيْي ىيفيفو اىحي٘ اىَحف٘ظ ػيشحؼبئٔ ّشطت بغ

خحصو ػييٖب ٍَِٗ إٌٔ اىْخبئش اى ،ٗمزىيل حٌ سصذ دسصٔ اىحشاسٓ ٗالاشؼبع  اىشَسي    ،ٍئ٘يت 

ٗاث ػْذ اسخخذاً فشٗق صٖذ  4.6،5.1،31.6،46.6اىَسخٖينت ػْذ  ةّج اىقذسمب -: ٍب ييي

ف٘ىج ػيي اىخ٘اىي . اىشحِ الٍاىنخشٗسخبحيني لاغيفٔ اىب٘ىي ايزييِ  4.6،5.1،5.4ٍْخفعت 

ػْذ أػيي فشٗق صٖذ ٗصذ أّ أػيي  aاىَسخخذٍت ػْذ سشػبث رببخت ؛ٗصذ أّٔ ػْذ ّ٘ع اىبلاسخيل 

سخبحيني. . ٗمزىل اظٖشث  ٕزٓ الاغيفٔ ٍِ اىب٘ىي ايزييِ خ٘اص ػبىئ ىيخعبد قيَت شحِ اىنخشٗ

ٗ listeria monothytogenes ٗ fusariumoxysporumاىَينشٗبي ظذ ملا ٍِ  

Pseudomonase aeroginosa  ط اىٖيذسٗصيْي ٗايعب ٍؼذه اىفقذ في اى٘صُ  ٗاىخغيش في الأ

 شيبث اقو ٍِ اىَؼبٍلاث الاخشي .ٗاىؼذد اىنيي ىيَينشٗببث اىٖ٘ائئ  ٗاىفط

  
 

 

 

 

 

 


