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ABSTRACT 
 

A laboratory experiment was carried out under the laboratory conditions of the 
Experimental Station of Agronomy Department, Faculty of Agriculture, Mansoura 
University, Egypt, from 15

th
 May to 15

th
 November, 2013. The purpose of the 

experiment was to assess the effect of some plant oils treatment (neem, coriander 
and mustard) on storage efficacy of wheat grains under the environmental conditions 
of Dakahlia Governorate, Egypt, during different storage periods (0, 3 and 6 months 
after harvesting). The most important results obtained from this investigation can be 
summarized as follows:  

 Storage periods of wheat grains had a significant effect on storage efficacy traits. 
Increasing storage periods of wheat grains from 3 to 6 months significantly 
increased storage efficacy traits over all studied grain treatments.  

 Treating wheat grains with some plant oils i.e. neem oil at the rates of 7.5, 15.0 
and 22.5%, coriander and mustard oils at the rates of 5.0, 10.0 and 15.0% had a 
significant effect on storage efficacy traits as compared with both control 
treatments. 

It can be recommended treating grains of wheat (Gemmiza 10) with some 
plant oils (neem oil at the rates of 15.0 and 22.5% and mustard oil at the rates of 10.0 
and 15.0 %) as an alternative way of use chemicals insecticides to increase storage 
efficacy and reduce environmental pollution and preservation of human health under 
the environmental conditions of Dakahlia Governorate, Egypt. 
Keywords: Wheat, Storage efficacy, Plant oils, Neem oil, Mustard oil, Coriander oil. 

 

INTRODUCTION 
 

Wheat (Triticum aestivum L.) is one of the important cereal crop 
which ranks first among world food crops (Jagshoran et al., 2004). Wheat is 
the stable food crop in the urban and rural areas; moreover it is used widely 
in blending with maize flour areas to make bread, macaroni, biscuit and 
sweets. It is also worth mentioning that wheat straw is a source of fodder for 
animals. 

The average food grains loss in storage condition due to biotic and 
abiotic factors accounts for 10 % per year, out of which insects are 
contributing about 2.5 to 5.0 per cent (Girish et al., 1985). Also, damage to 
stored grains and their products by insects may amount to 5-10% in the 
temperate countries to 20-30% in the tropical zone (Nakakita, 1998). Stored 
wheat is vulnerable towards attack of insects and a possible infestation can 
deteriorate the quality as well as the quantity resulting in significant decrease 
in volume, substantial weight loss and reasonable germination damage 
(Phillips and Throne, 2010). Due to insect attack, there occurs a considerable 
increase in humidity and temperature which in turn supports the development 
of fungus and partial germination of grains (Padin et al., 2013). 
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Control of stored product insects relies heavily on the use of synthetic 
insecticides and fumigants (Rajendran, 1989), which has led to problems 
such as environmental disturbances, increasing costs of application, pest 
resurgence, pest resistance to pesticides and lethal effects on non-target 
organisms (Hashim and Davi, 2003), toxic residues in food grains in addition 
to direct toxicity to users (Isman, 2006). Due to environmental concerns and 
human health hazards, several chemical insecticides have either been 
banned or restricted for use (Tapandjou et al., 2002). Further, due to the 
problem of resistance to insecticides, there is an urgent need for safer 
alternatives to conventional chemical insecticides particularly from natural 
sources, for the protection of grain against insect infestation. In view of all the 
aspects in grain protection and these problems have highlighted the urgent 
need to develop newer ecofriendly safer and effective stored-product 
insecticide such as natural products (plant-derived materials and vegetable 
oils).   

Natural products are an excellent alternative to synthetic pesticides 
as a means to reduce negative impacts to human health and the 
environment. The move toward green chemistry processes and the 
continuing need for developing new crop protection tools with novel modes of 
action makes discovery and commercialization of natural products such as 
plant-derived materials and plant essential oils.  

Plant-derived materials are more readily biodegradable. Some are 
less toxic to mammals, may be more selective in action, and may retard the 
development of resistance. Their main advantage is that they may be easily 
and cheaply produced by farmers and small-scale industries as crude, or 
partially purified extracts.  

Essential oils are defined as any volatile oil (s) that have strong 
aromatic components and that give distinctive odour, flavour or scent to a 
plant. These are the by-products of plant metabolism and are commonly 
referred to as volatile plant secondary metabolites. Essential oils are found in 
glandular hairs or secretory cavities of plant-cell wall and are present as 
droplets of fluid in the leaves, stems, bark, flowers, roots and/or fruits in 
different plants. The aromatic characteristics of essential oils provide various 
functions for the plants including (i) attracting or repelling insects, (ii) 
protecting themselves from heat or cold; and (iii) utilizing chemical 
constituents in the oil as defense materials (Bakkali et al., 2008). 

Azadirachta indica A. Juss (Meliaceae) is a tree, commonly called 
neem. It has many useful compounds, including azadirachtin and 
tetranotriterpenoid limonoid, the active ingredient in many neem-based 
insecticides (Mordue and Blackwell, 1993). All parts of neem especially seed 
oil possessed antifeedant, repellant, growth disrupting and larvicidal 
properties against a large number of pests (Mathur, 2013). Moreover, neem 
derivatives are generally not hazardous to agro-ecosystem, as well as insect 
resistance is not developed like synthetic insecticides. Various researchers 
have worked on the effect of neem seed oil on stored grains, among them, 
Hou et al. (2004) reported that neem prevented the insects piercing and 
entering into it. Moreover neem was repellent enough to reduce insect 
immigration into packages but further work is needed to determine if it has 
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commercial potential. Anwar et al. (2005) showed that the neem oil was 
known as insect repellent. They added that neem oil at the rate of 10% 
reduced the insect penetration more than those of 5% significantly, but it was 
non-significantly different from that of 15% and 20%. Islam and Talukder 
(2005) stated that Azadiraechtin, the active principle from the plant 
Azadiraechta indica (neem), is an antifeedant and insect growth regulator but 
lacks contact toxicity. Rahman and Talukder (2006) found that plant oils were 
effective in checking insect infestation. Mossini et al. (2009) reported that oil 
neem extracts exhibited significant reduction of growth and sporulation of the 
fungi. Kumawat and Bhanwar (2013) found that the maximum protection of 
insects was obtained by neem oil, where no grain damage was recorded by 
neem oil treated grains and no adverse effect of plant oils was observed on 
seed viability for up to 270 days of treatment. Badawi et al. (2014) stated that 
significant differences among wheat seed treatments on insect infestation 
percentage, seed dry weight loss and fungi infestation percentage were 
detected.  

Coriander essential oil is extracted from the seeds of coriander with 
the help of steam distillation. The scientific name of coriander is Coriandrum 
sativum. Coriander essential oil consists of compounds like Borneol, Cineole, 
Cymene, Dipentene, Linalool, Phellandrene, Pinene, Terpineol and 
Terpinolene, and these are the causes behind its medicinal properties. 
Moreover, the essential oil of Coriandrum sativum exhibited volatile toxicity to 
stored product insects (Islam et al., 2009). Islam et al. (2009) investigated the 
biological activity of essential oil extracted from coriander, Coriandrum 
sativum L. against eggs, larvae and adults of Tribolium castaneum. They 
indicated that the oil had fumigant activity against eggs and the toxicity 
progressively increased with increased exposure times and concentrations.  

Mustard oil is considered healthy as it is devoid of trans-fats, is low in 
saturated fats and has a high content of mono-unsaturated fats and 
polyunsaturated fatty acids such as omega-3. Thus, it offers an array of 
health benefits. Mustard oil contains a substance called glucosinolate which 
is known for its anti-carcinogenic properties and prevents the formation of 
cancerous tumors. Mustard oil is commonly used as cooking oil and small 
quantity used for seed treatment, which have no adverse effect on human 
body when treated grains. Main toxic action of the mustard oil is against egg 
and early stage larvae. Mustard oil also causes some mortality in adults up to 
one week of application. Fekadu et al. (2012) indicated that mustard oil was 
effective in killing the weevil and preventing damage to maize grains. Tiwari 
(2013) concluded that the indigenous bio products were highly effective for 
the management of Sitophilus oryzae as a seed protectants. 

Therefore, this investigation was established to study the effect of 
some plant oils treatment on storage efficacy of wheat grains under the 
environmental conditions of Dakahlia Governorate, Egypt. 

 

MATERIALS AND METHODS 
 

A laboratory experiment was carried out under the laboratory 
conditions of the Experimental Station of Agronomy Department, Faculty of 
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Agriculture, Mansoura University, Egypt, from 15
th
 May to 15

th
 November, 

2013. The purpose of the experiment was to assess the effect of some plant 
oils treatment on storage efficacy and chemical constituents of wheat grains 
under the environmental conditions of Dakahlia Governorate, Egypt, during 
different storage periods (0, 3 and 6 months after harvesting).  

The experiment was arranged in randomized complete block design 
(RCBD) with four replications. The studied treatments were as follows: 
1. Control treatment 1 (storing wheat grains in plastic sacks without any 

treatment) 
2. Control treatment 2 (storing wheat grains in metal containers without any 

treatment with sealing). 
3. Treating wheat grains with neem oil at the rate of 7.5%. 
4. Treating wheat grains with neem oil at the rate of 15.0%. 
5. Treating wheat grains with neem oil at the rate of 22.5%. 
6. Treating wheat grains with coriander oil at the rate of 5%.  
7. Treating wheat grains with coriander oil at the rate of 10%. 
8. Treating wheat grains with coriander oil at the rate of 15  %.  
9. Treating wheat grains with mustard oil at the rate of 5  %.  
10.  Treating wheat grains with mustard oil at the rate of 10  %.  
11.  Treating wheat grains with mustard oil at the rate of 15%. 

In all studied treatments, 10 kg of wheat grains were stored. In case 
of treating with plant oils (treatments from 3 to 11), wheat grains were stored 
in metal containers with sealing. Storage wheat in metal containers with 
sealing model was performed as simulation the storage in metal silos as a 
modern model of storage.     

The studied wheat grains were obtained directly after harvesting from 
the Agricultural Research Station Farm in Tag AL-Ezz, Dakahlia Governorate, 
Agricultural Research Center, Egypt of Gemmiza 10 cultivar.  

The plant oils under study (neem, coriander and mustard) were 
produced by T. Stanes & Company Limited, India and obtained from Gaara 
Establishment for Import and Export Co. 

The studied plant oils (neem, coriander and mustard) were dissolved 
with acetone firstly, and then diluted with water to the studied rates of each 
plant oil. Wheat grains were sprayed and well mixed with plant oils with 
various rates, and then beginning storage. 
Studied characters: 

 Insect infestation percentage.  
After each storage period (3 and 6 months from harvesting), four 

replicates 100 grains from each treatment were manually picked from each 
metal container from different depth randomly for inspection. Grains which 
having holes or infestation were collected also, the grain which showed sings 
of insect damage were considered as infested. The infestation level was 
expressed as number and percentage damage grains according to formula of 
Jood et al. (1996).   

 

100
inspected grains total of Number 

damage insect of Number
  percent grains Damage 
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 Grains weight loss percentage:   
After 3 and 6 months, the dry mass (weight) losses caused by insect 

infestation were calculated as follows according to Dick (1987). 

100 
Nu)  (Nd U

Nu) (D - Nd) (U
 % loss (weight) massDry 




Where: Nu = Number of undamaged grains. 
            Nd = Number of damaged grains. 
             U = Weight of undamaged grains. 
             D = Weight of damage grains. 

All obtained data were statistically analyzed according to the 
technique of analysis of variance (ANOVA) for the randomized complete 
block design (RCBD) for each storage period, then combined analysis was 
done between storage periods (3 and 6 months) as published by Gomez and 
Gomez (1984) by using means of “MSTAT-C” computer software package. 
Means of grains treatments were compared using Duncan's multiple range 
tests at 5 % level of probability as described by Duncan (1955). New least 
significant of difference (NLSD) method was also used to test the differences 
between treatment means at 5% level of probability as described by Waller 
and Duncan (1969). 

 

RESULTS AND DISCUSSION 
 
Storage periods of wheat grains (3 and 6 months after harvesting) 

had a significant effect on storage efficacy traits (number of infected wheat 
grains, damage grains percentage and grains weight loss percentage) as 
shown in Table 1. Increasing storage periods of wheat grains from 3 to 6 
months significantly increased number of infected wheat grains, damage 
grains percentage, grains weight loss percentage, over all studied grain 
treatments.  

The statistical analysis of obtained results showed that treating wheat 
grains with some plant oils i.e. neem oil at the rates of 7.5, 15.0 and 22.5%, 
coriander and mustard oils at the rates of 5.0, 10.0 and 15.0% had a 
significant effect on storage efficacy traits (number of infected wheat grains, 
damage grains percentage and grains weight loss percentage) as compared 
with both control treatments i.e. storing wheat grains in plastic sacks without 
any treatment or storing wheat grains in metal containers without any 
treatment with sealing after 3 and 6 months of beginning storage as well as 
combined over storage periods. 

 Effect of treating wheat grains with neem oil:  
From obtained results, treating wheat grains with neem oil at the 

rates of 7.5, 15.0 and 22.5% after 3 months of storage gave the best results 
of storage efficacy traits (number of infected wheat grains, damage grains 
percentage and grains weight loss percentage) without significant differences 
among them as shown in Tables 1,2 and graphically illustrated in Fig. 1, Fig. 
2 and Fig. 3.  
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                     Table 1: Number of infected wheat grains, damage grains and grains 
weight loss percentages as affected by treating grains with 
some plant oils after 3 and 6 months of storage. 

Grains weight loss 
(%) 

Damage grains 
(%) 

Number of 
infected grains 

Character  
 
 
Treatments                                            

After 6 
months 

After 3 
months 

After 6 
months 

After 3 
months 

After 6 
months 

After 3 
months 

35.08a 10.01a 6.78a 3.57a 8.56a 4.62 a Control 1 

13.38b 5.09b 3.90a 2.52b 5.00b 3.31b Control 2 

3.25cde 0.00e 1.96d 0.00e 2.50de 0.00e Neem oil at the rate of 7.5% 

2.19de 0.00e 1.62d 0.00e 2.06def 0.00e Neem oil at the rate of 15 % 

1.93de 0.00e 1.47d 0.00e 1.81f 0.00e Neem oil at the rate of 22.5% 

5.98c 2.56cd 2.58c 1.63c 3.25c 2.06c Coriander oil at the rate of 5 % 

3.70cd 1.22de 2.03d 1.11d 2.56d 1.43d Coriander oil at the rate of 10 % 

1.89de 1.07de 1.51d 1.06d 1.87ef 1.37d Coriander oil at the rate of 15 % 

6.45c 3.44c 2.78c 2.06bc 3.50c 2.56c Mustard oil at the rate of 5 % 

0.00e 0.00e 0.00e 0.00e 0.00g 0.00e Mustard oil at the rate of 10 % 

0.00e 0.00e 0.00e 0.00e 0.00g 0.00e Mustard oil at the rate of 15 % 

* * * * * * F. test 

1.58 1.58 0.25 0.24 0.32 0.29 NLSD at 5 % 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
Fig. 1: Number of infected wheat grains as affected by the interaction 

between storage periods and treating grains with some plant 
oils. 

0

1

2

3

4

5

6

7

8

9

C
on

tr
ol 1

C
on

tr
ol 2

N
ee

m
 o

il 
at t

he r
ate

 o
f 7

.5
%

N
ee

m
 o

il 
at t

he r
ate

 o
f 1

5 %

N
ee

m
 o

il 
at t

he r
ate

 o
f 2

2.5
%

C
or

ia
nder

 o
il 

at t
he r

ate
 o

f 5
 %

C
or

ia
nder

 o
il 

at t
he r

ate
 o

f 1
0 %

C
or

ia
nder

 o
il 

at t
he r

ate
 o

f 1
5 %

M
usta

rd
 o

il 
at t

he r
ate

 o
f 5

 %

M
usta

rd
 o

il 
at t

he r
ate

 o
f 1

0 %

M
usta

rd
 o

il 
at t

he r
ate

 o
f 1

5 %

 Grain treatments

N
u

m
b

er
 o

f 
in

fe
ct

ed
  

g
ra

in
s 

 

3 months 6 Months

LSD 5%= 0.30 



J. Plant Production,  Mansoura Univ., Vol. 5 (9), September, 2014 
 

 1579 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig. 2: Damage grains percentage as affected by the interaction 

between storage periods and treating grains with some plant 
oils. 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig. 3: Grains weight loss percentage as affected by the interaction 
between storage periods and treating grains with some plant 
oils. 
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The statistical analysis of obtained results showed that treating grains 
with neem oil at the rates of 7.5, 15.0 and 22.5% resulted in the best results 
of storage efficacy traits (number of infected wheat grains, damage grains 
percentage and grains weight loss percentage) after 6 months of storage 
without significant differences among them.  

The reason that caused prevent or reduce wheat grains to infect 
(number of infected wheat grains, damage grains percentage and grains 
weight loss percentage) with insects due to treatment with neem oil at the 
rates of 7.5, 15.0 and 22.5% before initiation of storage may be due to neem 
seed oil is considered as antifeedant, repellant, growth disrupting and 
larvicidal properties against a large number of pests (Mathur, 2013). Thus, 
extract of neem especially seed oil was the most effective botanical 
insecticide (Zaidi et al., 2003). 

 Effect of treating wheat grains with mustard oil: 
From obtained results, treating wheat grains with mustard oil at the 

rates of 5.0, 10.0 and 15.0% had the same effectiveness of neem oil on the 
wheat grains after 3 months of storage, which produced the highest values of 
storage efficacy traits (number of infected wheat grains, damage grains 
percentage and grains weight loss percentage) as shown in Tablef 1,2 and 
graphically illustrated in Fig. 1, Fig. 2 and Fig. 3.  

The statistical analysis of obtained results showed that the best 
obtained result of storage efficacy traits (number of infected wheat grains, 
damage grains percentage and grains weight loss percentage) were recorded 
from treating grains with mustard oil at the rates of 15.0, 10.0 and 5.0 %. 

Avoiding or slightest of (number of infected wheat grains, damage 
grains percentage and grains weight loss percentage)  as a result of treating 
wheat grains with mustard oil particularly at high rates (10 and 15%) may be 
recognized to formation of glucosinolates as secondary metabolites that help 
plants defend themselves against phytophagous insects, fungi and other 
pests (Dhingra et al., 2004). The glucosinolates are enzymatically hydrolyzed 
to the sugar moiety and isothiocyanates. Allyl isothiocyanate (AITC) is the 
most toxic compound formed from allyl glucosinolate hydrolysis (Mayton et 
al., 1996), and possibly the most important for biofumigation (Noble et al., 
2002). 

 Effect of treating wheat grains with coriander oil: 
Treating wheat grains with coriander oil at the rates of 15.0, 10.0 and 

5.0% ranked after neem and mustard oils with concern storage efficacy traits 
(number of infected wheat grains, damage grains percentage and grains 
weight loss percentage) after 3 months of storage. As shown in Tables 1,2 
and graphically illustrated in Fig. 1, Fig. 2 and Fig. 3.  

After 6 months of storage, the statistical analysis of obtained results 
showed that treating grains with coriander oil at the rates of 15.0, 10.0 and 
5.0 % recorded the second best results of storage efficacy traits (number of 
infected wheat grains, damage grains percentage and grains weight loss 
percentage).  

Treating wheat grains with coriander oil at different rates (5, 10 and 
15%) associated with slight effect on grains on both  of (number of infected 
wheat grains, damage grains percentage and grains weight loss percentage) 
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as compared treating with neem or mustard oils after 3 and 6 month of 
storage as well combined over storage periods, these results may be due to 
the essential oil of coriander exhibited good fumigant, repellent and volatile 
toxicity against larvae and adult insects (Pascual-Villalobos and Ballesta-
Acosta, 2003 ; Farhana et al., 2006 ; Islam et al., 2009 and Rani, 2012). 

 Effect of control treatments: 
Studied control treatments (storing wheat grains in plastic sacks 

without any treatment and storing wheat grains in metal containers without 
any treatment with sealing), respectively recorded the lowest values of 
storage efficacy traits (number of infected wheat grains, damage grains 
percentage and grains weight loss percentage) after 3 months of storage. As 
shown in Tables 1,2 and graphically illustrated in Fig. 1, Fig. 2 and Fig. 3.  

After 6 months of storage, the statistical analysis of obtained results 
showed that storage wheat grains in plastic sacks without any treatment 
(control treatment 1) and storing wheat grains in metal containers without any 
treatment with sealing (control treatment 2) recorded the lowest values 
respectively of storage efficacy traits (number of infected wheat grains, 
damage grains percentage and grains weight loss percentage).  

Increasing grains on both of  (number of infected wheat grains, 
damage grains percentage and grains weight loss percentage) when storing 
wheat grains in plastic sacks without any treatment (control treatment 1) or 
storing wheat grains in metal containers without any treatment with sealing 
(control treatment 2) as compared with treating grains with some plant oils 
(neem, coriander and mustard) after 3 and 6 month of storage as well 
combined over storage periods may be owing to appropriate conditions for 
the growth, establishment, development and spread of insects, and at the 
same time, absence of factors that limit the growth of insects. These results 
are in accordance with those stated by Khalequzzaman et al. (2007), 
Gemechu et al. (2013) and also Badawi et al. (2014) who stated that 
significant differences among wheat seed treatments on insect infestation 
number and percentage was detected.  

 

CONCLUSION 
 
It can be concluded that treating grains of wheat (Gemmiza 10) with 

some plant oils (neem oil at the rates of 15.0 and 22.5% and mustard oil at 
the rates of 10.0 and 15.0 %) as an alternative way of use chemicals 
insecticides to increase storage efficacy and reduce environmental pollution 
and preservation of human health under the environmental conditions of 
Dakahlia Governorate, Egypt. 
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 تأثير المعاملة ببعض الزيوت النباتية على فعالية تخزين حبوب القمح

 و 1،  ددددعد أحمددددد المر ددددى1ح ددددن عبددددد العزيددددز بدددددو م ،  1أحمددددد نددددادر ال دددديد ع يدددد 
 2عمار عبدالله محمد 

 ق م المحاصيل ، كلية الزراعة ، جامعة المنصورة ، مصر . -1
 الشركة العامة لتجارة الحبوب ، وزارة التجارة ، العراق . -2

 
لال الفترة أجرٌت تجربة معملٌة بمحطة البحوث والتجارب الزراعٌة بكلٌة الزراعة جامعة المنصورة خ

. وذلك لدراسة تأثٌر معاملة حبوب القمح بتركٌزات مختلفة من بعض 3152نوفمبر  51ماٌو إلى  51من 
و  51,1، 5,1الزٌوت النباتٌة المستخلصة من نباتات النٌم والكزبرة والخردل وهى )زٌت النٌم بتركٌزات 

ة تخزٌن وجودة حبوب القمح خلال ٪( على فعال51,1ٌو  51,1، 1,1٪، الكزبرة والخردل بتركٌزات 33,1
أشهر بعد الحصاد(. تم تنفٌذ كل فترة تخزٌن فى تجربة مستقلة فى تصمٌم  6و  2،  1فترات تخزٌن مختلفة )

 مكرارات ثم عمل تحلٌل تجمٌع لفترات التخزٌن المختلفة.  4القطاعات الكاملة العشوائٌة فى 
 ة:وكانت أهم النتائج المتحصل عليها من هذه التجرب

  كان لطول فترات التخزٌن لحبوب القمح تأثٌر كبٌر على كفاءة التخزٌن. أدت زٌادة فترات التخزٌن
أشهر كان لها زٌادة معنوٌة  على  فعالٌة وكفاءة التخزٌن على جمٌع المعاملات  6إلى  2للحبوب القمح من 

 المدروسة للحبوب . 

  و  51,1، 5,1أظهرت النتائج أن معاملة حبوب القمح ببعض الزٌوت النباتٌة )زٌت النٌم بالتراكٌز
٪ ( كان له تأثٌر معنوي على فعالٌة تخزٌن حبوب القمح  51,1و  51,1، 1,1٪، الكزبرة والخردل 33,1

 (. 3، الكنترول  5بالمقارنة مع كل من حبوب القمح الغٌر معامله ) الكنترول 
ببعض الزٌوت النباتٌة )زٌت النٌم بتركٌز  51التوصٌة بمعاملة حبوب القمح صنف جمٌزة  ٌمكن

٪( لزٌادة فعالٌة تخزٌن حبوب القمح وكوسٌلة بدٌلة 51,1أو  51,1٪ وزٌت الخردل بتركٌز33,1أو  51,1
روف محافظة للمبٌدات الحشرٌة الكٌمٌائٌة والحد من التلوث البٌئً والمحافظة على صحة الإنسان تحت الظ

 مصر. -الدقهلٌة 

 
 


