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              This study was carried out to study the effect of infested rose plants 

by Icerya aegyptiaca (Douglas) (Margarodidae : Homoptera). (in different 

stages of infestation) on the physiological and natural characteristics of rose 

oil at two locations (governorates), International Garden (Cairo 

Governorate) and El-Orman Garden, (Giza Governorate) under glasshouse 

conditions during successive seasons 2018. 

             Data obtained showed that the most important components of rose 

oil such as (geraniol, citronellol, nerol, stearpoten, phenyl ethanol and 

bioflavonoids), acids such as Citric acid and Malic acid and vitamins such 

as vitamin A, B, C and vitamin D were changed its concentrations as result 

of infestation by I. aegyptiaca. And high infestation by I. aegyptiaca 

affected concentrations of these components more than medium and low 

infestation, respectively compared to control. In addition, data obtained 

showed that the most natural characteristics of rose oil such as volatility, 

light rotation and refraction value were changed as a result of infestation by 

I. aegyptiaca but other natural characteristics like freezing point did not 

change after infestation by I. aegyptiaca. And high infestation by I. 

aegyptiaca affected the natural characteristics of rose oil more than medium 

and low infestation, respectively compared to control. 

 

INTRODUCTION 

 

            Rose (Rosa gallica), Fam. Rosacae is one of the most important ornamental plants in 

Egypt and around all over the world which cultivated both in the open field and under 

greenhouse conditions. Therefore, it named the king of flowers. It is found from the oldest 

countries and it is the favorite flower for humans worldwide. Although developing live and 

high technical but love humans to roses still and increase. The human love for roses due to 

their beautiful colors, style of flowers, smiles, and tolerant the inferable weather factors. 

Recently rose cultivated area increased gradually during the last years, especially in the 

newly reclaimed areas for purposes local consumption and exportation to the foreign 

markets. So rose became one of the important components for increase income for many 

countries all over the world, which producing and exporting these roses to different countries, 

Baydar (2014) and Emam (2009).   

           Rose plants infested with a large scale of insects belong to many orders and families. 
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Icerya aegyptiaca Douglas (Margarodidae : Homoptera) consider one of the most important 

insects of rose plants which infested its stems, branches, leaves and flowers and also infested 

rose plants both in open fields and under greenhouses. Jaskiewicz (1997) who reported that 

the strong infestation by different species of mealy bugs resulted in high deformation of 

stems, leaves and flowers of rose plants. Derek (2017) in Australia who reported that mealy 

bug Icerya purshaci is a serious pest on rose plants, and it is reproducing all year round. It 

feeds mainly on the young stems, branches and leaves and developing on flower buds of 

roses. The adults and nymphs of mealy bug attack the rose plants and suck cell sap from 

flowers, tender shoots and buds, ultimately decreasing the market value of rose flowers, 

infestation with mealy bugs causes badly affects the flowering capacity of plants about 20-

40% losses. Labanowski (1989) in Poland reported that mealy bug is the most important 

insect attacks rose plants.  

             This study was carried out to study effect of infested rose plants by I. aegyptiaca  (in 

different stages of infestation) on the physiological and natural characteristics of rose oil at 

two locations (governorates), International Garden (Cairo Governorate) and El-Orman 

Garden, (Giza Governorate) under glasshouse conditions during successive seasons 2018 

Therefore this study divided into two parts, first part study the population fluctuations of I. 

aegyptiaca during successive season 2018 on three varieties (colors) of rose, and the second 

part included effect of insect infestation by I. aegyptiaca (in different stages of infestation) on 

the physiological and natural characteristics of rose oil.       

 

MATERIALS AND METHODS 

 

Experimental Design: 
              This study was conducted on rose plants are grown at two locations, International 

Garden (Cairo Governorate) and El-Orman Garden, (Giza Governorate) under glasshouse 

conditions during successive seasons 2018. Two glasshouses with an area of 27x45 m of each 

one used at the two locations, each glasshouse divided into 9 plots (3x5 m2), three plots for 

each variety of rose. The first one of these glasshouses contained infested rose plants and the 

other one left as a control. The first glasshouse was arranged in a randomized block with 

three replicates to three varieties (colors) of rose, and the second glasshouse was arranged in 

a randomized block with three replicates as control. The 1st glasshouse was artificially 

infestation by Icerya aegyptiaca and the 2nd one was left as a control. The two glasshouses 

were in an area isolated from other trees in the garden. Also, the first glasshouse was isolated 

from the second one. Rose plants were planted in glasshouse conditions at the same time in 

November (the planting time of rose plants). All agricultural operations of irrigation and 

fertilization and others are completely identical in the two glasshouses were done without the 

application of any insecticide. 

            Artificially infestation was done by insect I. aegyptiaca in the first glasshouse, with 

careful observation of the mean numbers of I. aegyptiaca during plant growth period and 

especially during the flowering stage from February – August and recorded mean numbers of 

mealybug (adult-nymph) by direct counting by weekly, with examining the second 

glasshouse free as (control). With checkup the physiological and natural characteristics of 

rose oil at three levels of infestations during three periods: winter during February month 

(medium infestation), spring during April month (high infestation) and summer during July 

month (low infestation).    

Effect of Insect Infestation by I. aegyptiaca on the Physiological and Natural 

Characteristics of Rose Oil:  

              This study was carried out to study effect of infested rose plants by I. aegyptiaca on 

the physiological and natural characteristics of rose oil through determination the 
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concentrations of most important components of rose oil such as (geraniol, citronellol, nerol, 

stearpoten, phenyl ethanol and bioflavonoids), acids such as Citric acid and Malic acid and 

vitamins such as vitamin A, B, C and vitamin D. Also, determination the most important 

natural characteristics of rose oil such as volatility, light rotation, refraction value and 

freezing point. 

Determination Physiological and Natural Characteristics of Rose Oil:   

Rose Oil Extraction:  

             Rose oil was extracted from 0.5 kg of fresh tissue of rose petals. The tissues were 

ground in liquid nitrogen with a mortar and pestle. Then few mls of tris buffer extraction 

were added (1:2, tissue: buffer). The medium of extraction contained tris-HCL buffer 

(0.1mM tris, pH 7.5, 4mM B-mercaptoethanol, 0.1mM EDTA-Na2, 10mM KCl and 10mM 

MgCl2). The crude homogenate was centrifuged at 10.000xg for 20min. The supernatant was 

used for gel analysis by SDS-polyacrylamide gel electrophoresis (SDS-PAGE) according to 

the method of Laemmli (1970) 

Loading on a Gel: 

Gel Preparation:  

             Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) was 

performed using 12.5% acrylamide and 0.8% bis-acrylamide running gel consisting of 0.375 

M Tris-HCl (pH 8.8) and 0.1% SDS. Stacking gel (10 mm) was made using 4.5% acrylamide 

containing 0.8% bis-acrylamide in 0.125 M Tris–HCl (pH6.8) and 0.1% SDS. The 

electrophoresis buffer contained 0.025 M Tris-HCl, 0.19 glycine and 0.1% SDS. The samples 

were homogenized in 0.12M Tris-HCl (pH 6.8), 0.4 SDS, 10 B-mercaptoethanol, 0.02% 

bromophenolbule and 20% glycerol. The samples were then heated for 3min. in a boiling 

water bath before centrifugation. The gel was run under cooling at 90v for the first 15min, 

then 120v the next 0.5 hr and finally 150v for the remaining 1.5hr. Sheri et al. (2000). 

Sample Loading:  

            A known volume of rose sample was applied to each well by micropipette. Control 

wells were loaded with standard markers.  

Electrophoresis Conditions:  

            The running buffer was poured into a pre-cooled (4°C) running tank. The running 

buffer was added in the upper tank just before running so that the gel was completely 

covered. The electrodes were connected to power supply adjusted at 100v until the 

bromophenol blue dye entered the resolving gel and then increased to 250v until the 

bromophenol blue dye reaches the bottom of the resolving gel.  

Gel Analysis:  

           Gels were photographed using a Bio-Rad gel documentation system. Data analysis 

was obtained by Bio-Rad Quantity one Software version 4.0.3, the sugar and protein were 

analyzed by High-Pressure Liquid Chromatography (HPLC). 

Statistical Analysis: 

            In these experiments, the effect of the infested rose plants by I. aegyptiaca (in 

different stages of infestation) on the physiological and natural characteristics of rose oil was 

subjected to analysis of variance (ANOVA) and the means were compared by L.S.D. test at 

0.05 level, using SAS program (SAS Institute, 1988). 

 

RESULTS AND DISCUSSION  

 

            This study was carried out to study effect of infested rose plants by Icerya aegyptiaca  

(in different stages of infestation) on the physiological and natural characteristics of rose oil 

at two locations (governorates), International Garden (Cairo Governorate) and El-Orman 

Garden, (Giza Governorate) under glasshouse conditions during successive seasons 2018. 
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Therefore this study divided into two parts, first part study the population fluctuations of I. 

aegyptiaca during successive season 2018 on three varieties (colors) of rose, Carmen (red), 

Golden gate (yellow) and Dream (pink). And the second part included the effect of infested 

rose plants by I. aegyptiaca (in different stages of infestation) on the physiological and 

natural characteristics of rose oil.          

Population fluctuations of I. aegyptiaca on Rose Plants during 2018 Season: 

                 Data tabulated in table (1) show that the infestation by I. aegyptiaca adults began 

to appear in Carmen variety on rose plants on the 1st February with 7.9 adults/plant, then the 

infestation increased gradually to reach 24.8 adults/plant (activity peak) on the mid of April 

then the infestation decreased until reached to 3.7 adults/plant on mid of August. As the same 

trend nymphs began to appear in Carmen variety on the 1st February with 17.7 nymphs/plant, 

then the infestation increased gradually to reach 46.8 nymphs/plant (activity peak) on the mid 

of April then the infestation decreased until reached to 6.4 nymphs/plant on mid of August.  

 

Table (1): Population fluctuations of I. aegyptiaca (adults-nymphs) which infested rose 

plants during 2018 season. 

Date 

Carmen  

(Red)  

Golden gate 

(Yellow)  

Dream 

(Pink) 

 

Mean 

Temp. 

 

Mean 

Hum. % Adult Nymph Adult Nymph Adult Nymph 

1/2/2018 7.9 17.7 9.8 19.5 6.9 14.5 17.3 73 

15/2/2018 13.7 22.5 16.5 26.9 11.5 19.6 18.6 73 

1/3/2018 16.9 33.7 18.9 38.5 13.4 27.8 19.7 74 

15/3/2018 19.5 38.5 20.3 41.7 16.5 33.8 18.5 71 

1/4/2018 21.3 43.7 21.5 46.3 17.3 38.7 19.5 68 

15/4/2018 24.8 46.8 26.3 51.7 21.5 41.5 21.7 65 

1/5/2018 19.7 38.7 22.8 43.8 17.3 36.8 23.5 63 

15/5/2018 16.8 31.5 19.5 37.9 13.7 27.7 25.4 60 

1/6/2018 13.9 26.7 16.7 31.7 10.8 21.5 26.3 55 

15/6/2018 12.5 21.8 14.3 26.9 8.2 17.9 27.5 47 

1/7/2018 9.4 16.9 12.8 21.3 7.8 13.9 27.8 49 

15/7/2018 6.8 12.6 9.7 16.8 4.6 10.7 28.6 53 

1/8/2018 4.8 10.5 6.8 13.7 3.2 7.8 29.5 58 

15/8/2018 3.7 6.4 3.9 10.5 2.5 5.9 30.7 56 

Total  191.7 368.0 219.8 427.2 155.2 318.1 - - 

Mean 13.7 26.3 15.7 30.5 11.1 22.7 - - 

F(0.05) 385.25 - - 

L.S.D 1.85 - - 
Means within columns bearing different subscripts are significantly different   (P> 0.05) 

                   
          Whereas for Golden gate variety I. aegyptiaca adults began to appear on rose plants 

on the 1st February with 9.8 adults/plant, then the infestation increased gradually to reach 

26.3 adults/plant (activity peak) on the mid of April then the infestation decreased until 

reached to 3.9 adults/plant on mid of August. As the same trend nymphs began to appear on 

rose plants on the 1st February with 19.5 nymphs/plant, then the infestation increased 

gradually to reach 51.7 nymphs/plant (activity peak) on the mid of April then the infestation 

decreased until reached to 10.5 nymphs/plant on mid of August.    

            Also, for Dream variety I. aegyptiaca adults began to appear on rose plants on the 1st 

February with 6.9 adults/plant, then the infestation increased gradually to reach 21.5 

adults/plant (activity peak) on the mid of April then the infestation decreased until reached to 
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2.5 adults/plant on mid of August. As the same trend nymphs began to appear on rose plants 

on the 1st February with 14.5 nymphs/plant, then the infestation increased gradually to reach 

41.5 nymphs/plant (activity peak) on the mid of April then the infestation decreased until 

reached to 5.9 nymphs/plant on mid of August.                  

             The obtained results agree whom those obtained by Mohammad, M., and Al-Mallah 

(1987) in Iraq who stated that the first appearance of mealy bugs in large numbers was in 

mid-February, peaked in early April and disappeared completely by mid-June. Jaskiewicz 

(2003) studied I. purchasi population dynamics and found that maximum numbers of this 

insect were observed during March-May. Hole et al. (2017) studied the incidence of mealy 

bugs on 30 rose varieties and found that the pest build-up started in the third week of 

February, which increased gradually reaching its peak in the fourth week of March and 

declined thereafter.  

Effect of Infested Rose Plants by I. aegyptiaca on the Physiological and Natural 

Characteristics of Rose Oil: 

    1- Effect of Infested Rose Plants by I. aegyptiaca (in Different Stages of Infestation) 

on the Physiological Characteristics of Rose Oil: 

             Data tabulated from table (2) show comparison between determinations of rose oil 

components (concentrations) in the rose flowers which infested by I. aegyptiaca in different 

stages of infestation (low, medium and high infestation) compared to control (non-infested 

flowers). Data obtained showed that the most important components of rose oil (geraniol, 

citronellol, nerol, stearpoten, phenyl ethanol and bioflavonoids), acids such as Citric acid and 

Malic acid and vitamins such as vitamin A, B, C and vitamin D were changed its 

concentrations after infestation by I. aegyptiaca. And concentrations of these components 

were more in control compared to its concentrations in infested rose flowers (high, medium 

and low infestation, respectively). 

            Statically analysis shows were highly significant differences between concentrations 

of these components in control compared to its concentrations in infested flowers (high, 

medium and low infestation), respectively.  

 

Table (2): Determination of rose oil components (concentrations) mg/g on the different 

stages of infestation by I. aegyptiaca during 2018 season. 

 

Means within rows bearing different subscripts are significantly different   (P> 0.05)                     

 

   2- Effect of Infested Rose Plants by I. aegyptiaca (in Different Stages of Infestation) on 

the Natural Characteristics of Rose Oil: 

             Data tabulated in table (3) show a comparison between natural characteristics of rose 

oil in rose flowers which infested by I. aegyptiaca in different stages of infestation (low, 

medium and high infestation) compared to control (non-infested). Data showed that the most 
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natural characteristics of rose oil such as volatility, light rotation and refraction value were 

changed as a result of infestation by I. aegyptiaca, but other natural characteristics such as 

freezing point did not change after infestation by M. rosae.  

 

Table (3): Natural characteristics of rose oil as result of infestation by I. aegyptiaca during 

2018 season. 

 
Means within rows bearing different subscripts are significantly different   (P> 0.05)             

 

             Statically analysis shows highly significant differences between natural 

characteristics (except freezing point) of rose oil in infested rose flowers (high, medium and 

low infestation) compared to its natural characteristics in control.  

            The obtained results are in agreement who those obtained by Emam (2009) in Egypt 

who studied the effect of infestation by I. aegyptiaca on the interior components of rose 

flowers, and found that natural characteristics of rose oil changed as result to the infestation 

by this insect. Peng and Miles (1991) studied the changes in the internal components of rose 

flowers such as rose oil, protein, sugar and vitamins, which infested with some insects and 

decided that the most effective in these components was the infestation by mealy bugs. 

Becker and Apel (1992) reported that the decrease in concentrations of rose oil components 

might be due to the infestation by I. purchasi. Atwal and Dhingra (2018) reported that the 

infestation rose plants by mealybugs were changed in the concentrations of rose oil 

components in the rose petals. While Jaskiewicz (2006) studied the changes which happened 

in protein pattern in the rose petals which infested by mealy bugs.  

                   Also, the obtained results are in agreement with those obtained by Decheva et al. 

(2015) in Bulgaria who investigated the changes in the rose oil components in flowers of rose 

plants, and found that the level of 12 rose oil components identified decreased as a result of 

infestation by I. purchasi.    
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ARABIC SUMMARY 

 

الخصائص الفسيولوجية والطبيعية  على Icerya aegyptiacaالبق الدقيقى المصرى  أثر إصابة نباتات الورد بحشرة

 لزيت الورد تحت ظروف الصوب الزجاجية

 

 (1)إمام وأشرف صالح (0&1)سامية عبد الفتاح يسن
 مصر –الجيزة  –الدقى  –البحوث الزراعية  مركز-معهد بحوث وقاية النباتات  (1)

 العربية السعودية المملكة-شقراء جامعة-عفيف- والدراسات اإلنسانية( كلية العلوم 2)

 

 Icerya البق الدقيقى المصرىأجريت هذه الدراسة بغرض دراسة تأثير إصابة نباتات الورد بحشرة             

aegyptiaca  أجريت هذه  الزجاجية.وب ظروف الص تحتوذلك على الخصائص الفسيولوجية والطبيعية لزيت الورد

)محافظة الجيزة( خالل عام  وحديقة األورمانالدولية )محافظة القاهرة(  مختلفتين الحديقةموقعين )محافظتين(  الدراسة فى

2212 . 

على  البق الدقيقى المصرىتوصلت النتائج المتحصل عليها إلى وجود تأثير معنوى إلصابة نباتات الورد بحشرة             

وأيضا  بيوفالفونويد،فينيل إيثانول و  ستيربوتين، نيرول، سيترونيلول، جيرانيول، مثل:أهم المكونات الداخلية لزيت الورد 

 فيتامين د . ج،فيتامين  ب،فيتامين  أ،فيتامين  مثل:و كذلك الفيتامينات  الماليك،األحماض مثل: حامض الستريك و حامض 

 تأثير اإلصابة المرتفعة بالحشرة موضع الدراسة على تركيز هذه المكونات أكبرمن أنت النتائج إلى أشاركما             

اإلصابة المتوسطة والمنخفضة على الترتيب وذلك بالمقارنة بتركيز تلك المكونات الموجودة بزيت الورد فى  تأثير كال من

 بتالت الورد الغير مصابة بالحشرة )الكنترول(.

 التطاير،درجة  مثل:كما أشارت النتائج المتحصل عليها أيضا إلى تأثر معظم الخصائص الطبيعية لزيت الورد            

إنكسار الضوء باإلصابة الحشرية بالحشرة موضع الدراسة بينما لم تتأثر بعض الخصائص األخرى لزيت  الضوء،دوران 

 ر اإلصابة المرتفعة بالحشرة على هذه الخصائص الطبيعية أكبر منتأثي ما أنك التجمد.الورد باإلصابة الحشرية مثل درجة 

زيت الورد الموجود فى ل الطبيعية الخصائصب اإلصابة المتوسطة والمنخفضة على الترتيب وذلك بالمقارنة تأثير كال من

 بتالت الورد الغير مصابة بالحشرة )الكنترول(.

 


