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(PNRSV)  رز كاري هاي استان هاي مازندران و البرزدر  
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  :چكيده 

مازندران  و استان هاي البرزپارك هاي كاشت رز در گلخانه ها و در   ToRSVو PNRSVرديابي و بررسي وقوع عوامل ويروسيبه منظور 

نمونه ها به وسيله . شد جمع آوري رز به صورت انتخابيعلايم دار نمونه برگي  311 تعداد  1391و  1390سالهاي طول فصول رشد در در 

 ,Agdia)هاي چند همسانه اي موجود در كيت تجارتي شركت هاي با استفاده از آنتي بادي (DAS-ELISA)آزمون سرولوژيك الايزا 

U.S.A; Bioreba, Switzerland)نتايج نشان داد . مورد بررسي قرار گرفتندPNRSV  45و  31به ميزان به ترتيب مازندرانو استان هاي البرز در 

با استفاده از بافر آلوده نمونه هاي . درصد در گل هاي رز وقوع دارد 33و  26در استان هاي مذكور به ترتيب به ميزان ToRSVدرصد و 

بر روي گياهان علفي تشخيصي و به صورت مكانيكي %  1/0دي اتيل دي تيو كاربامات بازدارنده هاي حاوي ) =pH  1/7(فسفات پتاسيم 

ي مايه زني شده گل هاي نمونه هاو نيز آغازگرهاي اختصاصي حضور آلودگي در  RT-PCRبا استفاده از آزمون . تكثيري مايه زني شدند

مكانيكي و نيز با توجه به پاسخ هاي متفاوت گياهان محك به جدايه هاي متفاوت از ويروس هاي مورد بررسي بعد از مايه زني . شد رزتائيد

در مناطقي همچنين مشخص شد . نحوه واكنش آغازگرها با جدايه هاي مذكور، حضور تنوع ژنتيكي در بين جدايه هاي حاضر به اثبات رسيد

  .هر يك از آلودگي هاي ويروسي بيشتر استكه گل هاي رز در كنار درختان ميوه كشت شده اند ميزان وقوع 
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Abstract: 

During the growing seasons of the years 2011 to 2012, a survey was conducted through the 
greenhouses and parks where roses were planted in Mazandaran and Alburz provinces to determine 
the distribution and occurrence of PNRSV and ToRSV. A total numbers of 311 symptomatic leaf samples 
were collected fromrose plants. Using with the polyclonal antisera (Agdia, U.S.A; Bioreba, Switzerland) 
and DAS-ELISA, samples were tested for the viral infections. Result showed that roses in surveyed 
regionsof Alburz and Mazandaran provinces were infected to both PNRSV andToRSV at the ratio of 
31%and 45% (PNRSV)and 26% and 33%(ToRSV) respectively. Infected samples were mechanically 
inoculated on herbaceous propagative and indicator plants using with the potassium phosphate buffer (pH 
7.1) containing 0.1% DiethyldithioCarbamate as the inhibitor.Presences of viral infections in inoculated 
herbaceous plants as well as the roses were confirmed by RT-PCR and specific primers. Considering 
different indicator plant responses to inoculation with different viral isolates and also distinct reaction of 
each tested viruses with the specific primers in RT-PCR test, genetic variations among the present isolates 
is confirmed. It is also proved that, wherever roses planted close to the stone fruits, ToRSV and PNRSV are 
highly occurred. 
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  :مقدمه 

سطح زير كشت گل هاي شاخه بريده رز در ايران .مي باشد Rosa L.hybridsو گونه    Rosaو جنس Rosaceaeگياه رز متعلق به خانواده 

بيماري موزائيك رز . از مهمترين عوامل ويروسي بيماريزا در رز مجموعه عوامل ويروسي ايجاد كننده موزائيك رز مي باشد.هكتار است 577

اه مي باشند و از اين جهت ميزان خسارت آنها بر روي از طريق چند ويروس ايجاد مي گردد كه در بيشتر موارد اين عوامل با يكديگر همر

 – 40(در هر گلستان چيزي در حدود ) در زمان آلودگي مركب و چند تائي ( خسارت بيماري موزائيك رز . محصول در رز تشديد  مي گردد

لكه حلقوي : عوامل ويروسي از طريق تحقيق هاي گسترده در كشورهاي اروپائي و آمريكائي مشخص شده است كه   .مي باشد)%   65

 Tomato ring spot(ToRSV)و لكه حلقوي گوجه فرنگي  necrotic ringspot virusPrunus (PNRSV)نكروتيك درختان ميوه هسته دار 

virus  و موزائيك آرابيس(ArMV) Arabis mosaic virusين در ا. ، از مهمترين عوامل ايجاد كننده موزائيك رز در اين كشورها مي باشد

تحقيق تلاش شد تا علاوه بر رديابي اين دو ويروس براي نخستين بار در كشور ميزان پراكندگي اين دو ويروس در سطح گلخانه ها و فضاي 

  .سبز موجود در استان هاي متفاوت كشور مشخص شود

 
  مواد و روش ها

مازندران و بازديد هايي از گلخانه ها و مناطق  كشت گل رز در مناطق مختلف استان  1390-91در طي سال هاي زراعي :  نمونه برداري

  . نمونه برگي از اين مناطق جمع آوري شد311صورت گرفت وتعداد  البرز

 405ين جذب چاهك ها درميانگ.انجام شد) Clark & Adams )1977مطابق با روش (DAS_ELISA):آزمون الايزاي غير مستقيم 

  .برابر ميانگين جذب چاهك هاي سالم محاسبه شد 3نانومتر خوانده شدو نمونه هاي مثبت با جذب بالاتر از 

بر ) متا بي سديم(داراي  مهار   كننده فنلي  pH 2/7 ولار بام 1/0ا استفاده از بافر فسفات پتاسيم عصاره گياهان آلوده ب: مطالعات گلخانه اي

  .هفته پس از مايه زني مورد بررسي قرار گرفت 2برگي مايه زني گرديد و علائم 2-6روي گياهان محك و درمرحله 

و جهت  PNRSV ويروسCPن پروتئين پوششي ژاختصاصي جهت تكثير  هايبا استفادهاز جفت آغازگرآزمون اين : RT-PCRآزمون

واكنش با استفاده از كيت تجارتي شركت فرمنتاس،  cDNAپس از سنتز . )1جدول (انجام پذيرفت ToRSVويروس RdRPآنزيم تكثير ژن

پس از بهينه سازي  .انجام شد) Eppendorf,AG,Germany(ماكروليتر و در دستگاه ترموسايكلر  25در حجم نهايي )PCR(اي پليمراز زنجيره

براي بررسي انداره و كيفيت بر  PCRمحصولات حاصل از تكثير . تعيين شد C 55°ها به توالي هدف شرايط واكنش دماي اتصال آغازگر

آزمون و نتايج حاصل از پس از بررسي هاي نهايي :نتايج .دقيقه تفكيك شدند  45ميلي آمپر به مدت  25با شدت جريان % 1روي آگاروز 

تيك، لكه هاي حلقوي ، نكروز حاشيه برگ ،رگبرگ روشني، پيچيدگي برگ، هاي سرولوژيك و مولكولي در نهايت علايم لكه هاي نكرو

به تنهائي يا در آلودگي مشترك براي بيماري موزاييك رز در  PNRSVو  ToRSVمرتبط با آلودگي هاي ويروسي غربالي و زردي از علايم 

در %)  28( ToRSVدر مقايسه با %) 52(به ميزان بيشتري  PNRSVبا استفاده از آزمون الايزا مشخص شد ويروس .)1شكل ( ناخته شدايران ش

همچنين مشخص شد در سال هاي فوق گل هاي رز در استان مازندران به ميزان بيشتري در . استان هاي البرز و مازندران وقوع پيدا كرده است

  ).1جدول (مقايسه با استان البرز به هر دو ويروس آلوده شده اند 
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لكه  (b)نقش زمينه اي و كلروز آوند برگ  (a). در گل هاي رز ايرانPNRSVو  ToRSVويروسي علايم آلودگي هاي ويروسي -1شكل 

  برگلكه حلقوي و بد شكلي (d)موزاييك و كلروز حاشيه برگ ها  (c)هاي نكروتيك و موزاييك برگ 

تعدادي از نمونه هاي برگي گل هاي رزي كه در آزمون هاي مولكولي و نيز اليزا واكنش مثبت نشان دادند انتخاب و جهت بررسي 

نتايج بررسي هاي گلخانه اي پس از دوهفته از مايه زني . ويژگي هاي بيولوژيكي به صورت مكانيكي روي گياهان محك مايه زني شدند

جدا شده از بوته هاي گل رز  با علايمي كه در گذشته  PNRSVو ToRSVده شده در گياهان محك براي ويروس نشان داد، علايم مشاه

و علايم مشاهده شده براي جدايه هاي مختلف ويروس يكسان نبود ) 2شكل ( ويروس گزارش شده است مطابقت داردبراي  ICTVتوسط 

  ).داده نشان داده نشد(

  مورد بررسي در مناطق  ToRSVو   PNRSVميزان وقوع عوامل ويروسي -1جدول

مناطق مختلف 

  نمونه برداري

PNRSV  ToRSV  
تعداد نمونه بررسي 

  شده

تعداد 

  نمونه مثبت

درصد 

  نسبي

تعداد 

  نمونه بررسي

تعداد 

  نمونه مثبت

درصد 

  نسبي

  %26  55  215  % 31  66  215  استان البرز

  % 33  31  96  %45  43  96  استان مازندران

  % 28  86  311  % 52  159  311  جمع كل

  

 

  

  

  

موزاييك سيستميك و زردي لوبيا  (a). بر روي گياه محك در گلخانه PNRSVو  ToRSVعلائم حاصل از مايه كوبي ويروس  -2شكل 

Phaseolus vulgaris(b)  موزاييك سيستميك و بدشكلي برگ گوجه فرنگيSolanumesculentum(c)   بدشكلي برگ لوبيا

Vignaunquiculata (d)  موزاييك سيستميك در برگ خيارCucumissativus  
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مربوط به ژن هاي رمز كننده پروتئين  PNRSVبا استفاده از آغازگرهاي اختصاصي براي مناطق ژنتيكي مختلف از توالي ژنوم ويروس 

نمونه  RdRp)(يز پليمراز مربوط به ژن هاي رمز كننده پروتئين پوششي و ن (ToRSV)پوششي مناطق ژنتيكي مختلف از توالي ژنوم ويروس 

 PNRSVبراي نمونه هاي آلوده به  bp 300و  bp 290در تمام موارد قطعاتي با اندازه هاي . هاي آلوده به ويروس مورد رديابي قرار گرفتند

  .تكثير شد توسط آغازگرهاي اختصاصي

  

  :بحث

گلخانه در  ToRSVو PNRSVمشخص شد كه. آلوده هستند ToRSVو  PNRSVنتايج نشان داد اكثر مناطق مورد بررسي به دو ويروس 

بيشتر از درصد وقوع آن % 5/1وقوع يافته است كه اين ميزان %  31و % 45به ترتيب  پراكندگي هاي ها و فضاي سبز استانمازندران با درصد

درصد بالاتر وقوع عوامل ويروسي مورد بررسي در استان مازندران در مقايسه با البرز مي تواند به دليل ). 1جدول ( در استان البرز است 

از طرفي منابع . تر ناقلين احتمالي كمك كرده استشرايط مساعد آب و هوايي در منطقه باشد كه به حساسيت ارقام موجود، فعاليت بالا

كه مي تواند به عنوان منابع پايدار آلودگي محسوب شوند نيز ) علف هاي هرز و گياهان مرتعي(بالقوه آلودگي از جمله پوشش سبز منطقه 

ي به صورت متنوعي واكنش مي در اين پژوهش مشاهده شد كه جدايه هاي مختلف با پرايمرهاي اختصاص. به اين امر كمك نموده است

دهند  و نيز گياهان محك مختلف پاسخ هاي مختلفي را بعد از مايه كوبي به جدايه هاي مختلف هر كدام از ويروس ها نشان مي دهند 

شود تا  توصيه مي. اين امر بيانگر وجود تنوع ژنتيكي در بين نژادهاي مختلف موجود تشكيل دهنده جدايه هاي مختلف مي باشد). 2شكل (

  .تنوع ژنتيكي موجود در بين نژادهاي تشكيل دهنده جمعيت ها با استفاده از تعيين توالي مناطق ژنتيكي مورد بررسي قرار گيرد

  

  

  

  

الكتروفورز محصول پي PNRSV  .(a)و پروتئين پوششي ToRSVالكتروفورز محصول پي سي آر حاصل از تكثير آنزيم پليمراز-3شكل

رز منطقه ) 2 البرز منطقه فرديس كرجرز ) 1فت باز براي نمونه هاي ج 210باندازه   PNRSVژن پروتئين پوششي سي آر حاصل از تكثير

تكثير قطعه اي از ژن آنزيم پليمراز .  كنترل مثبت) 6مازندران و ) 5 رز بدون آلودگي  -نمونه شاهد منفي) 4مازندران ) 3زيبادشت كرج 

ToRSV رز مازندران ) 3رز كرج ) 2 كرجرز ) 1جفت باز براي نمونه هاي  500 باندازهC- ( نمونه كنترل منفي كه در آن ازtotal-

RNA)(گياه رز سالم به عنوان نمونه استفاده شده بود.L ( 100 bp DNA ladder (Fermentas, Inc).  
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Abstract: 
The damask rose (Rosa damascena Mill.) is the most important species used to produce rose water, attar of rose, 
and essential oils in the perfume and medicinal industry. However, despite the importance of Damask rose scent, 
the molecular and biochemical investigations of flower fragrance of this species are still in its primary stage. To 
further substantiate rose-PAR’s involvement in the biosynthesis of 2PE, expression of rose-PAR transcripts and 
PAR enzymatic activity pattern in petals of two distinct genotypes (G1 and G2) of Damask rose at six floral 
developmental stages was investigated. In the petals of Damask rose the relative transcript levels of rose-PAR 
were higher at stages 3 and 4 in G1 and G2, respectively. In this study, enzymatic activity leading to the 
synthesis of phenyl ethyl alcohol from the phenyl acetaldehyde (PAld) moderately increased during flower 
development up to stage 5 in G1. However, high level of PAR enzymatic activity was observed in stage 3 of 
G2.These results indicated that the pattern activity of phenyl acetaldehyde reductase was different in the two 
used genotypes of Damask rose.  
Key Words: Rosa damascena, floral scent, 2-Phenylethanol (2PE), Metabolite profiling. 
 
Introduction 
2-Phenylethanol (2PE) is one of the prominent scent compounds produced by Damask roses and in various 
fruits such as strawberry, tomato and grape varieties (Sakai et al., 2007). It is widely applied in the cosmetics, 
perfumery, and food industries (Karami et al., 2012). The main use of 2-PE in the world market is as a flavor 
ingredient to modify certain flavor compositions (Chen et al., 2011). The worldwide volume of use for 
phenethyl alcohol is in the region of >1000 metric tons per year (Chen et al., 2011). 2-PE is also used as a 
substrate for the synthesis of other flavors or pharmaceutical compounds such as phenyl ethyl acetate ester. 2PE 
is biosynthesized from l-phenylalanine (l-Phe) with pyridoxal-5'-phosphate (PLP)-dependent aromatic amino 
acid decarboxylases (AADC) and phenyl acetaldehyde reductases (PAR) in planta (Sakai et al., 2007, Chen et 
al., 2011). 
 
Materials and methods 
Plant Materials 
 Flowers of two distinct genotypes of Iranian Rosa damascena Mill. (G1 (strongly scented) and G2 (weakly 
scented)) were harvested from plants grown in Estahban Research Center in six stages of flower development as 
described by Picone et al., (2004). 
RNA Extraction and cDNA Synthesis 
Rose petals from each stage were immediately detached and frozen in liquid nitrogen and frozen in -84˚C. High-
quality total RNA was successfully isolated from 100 mg of petal tissue using RNeasy Plant Mini kit (Qiagen, 
Valencia, CA, USA), according to the manufacturers protocol. The purified total RNA was quantified by Nano-
Drop ND 1000 Spectrophotometer (Wilmington, USA). DNase treatment was carried out using Fermentas 
(Fermentas, Hanover, MD) DNase Kit according to the manufacturer’s instructions. DNase-treated RNA was 
used for first strand cDNA synthesis. 
Real-time PCR 
Real-time PCR was performed on RNA obtained from three independent experiments. All samples included 
equal quantities of RNA. Total RNA was extracted using RNeasy Plant Mini kit (Qiagen, Valencia, CA, USA). 
The purified total RNA was quantified with NanoDrop ND 1000 Spectrophotometer (Wilmington, USA). 
DNase treatment was carried out using the Fermentas DNase Kit (Fermentas, Hanover, MD) according to the 
manufacturer’s instructions. Primer design was carried out using Allele ID 7 software for the reference gene and 
gene of interest (rose phenyl acetaldehyde reductase (PAR) (AB426519.2) Gene). The Rose Elongation factor a 
(Ef α) gene (AB370119.1) was used as the reference gene for data normalization. Relative Real-time PCR was 
performed in a total volume of 20 ml containing 1 µl of cDNA, 1×Syber Green buffer and 4 pmol of each 
primer. All amplification reactions were repeated three times under identical conditions and included a negative 
control and five standard samples.  
Enzyme and Protein Analyses 
Enzyme Assay 
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Activities of rose-PAR were assayed at 30 ◦C by measuring the decrease in absorbance of NADPH at 340nm 
(Larroy et al., 2002; Chen et al., 2011). The reaction mixture (200µL) (100mM potassium phosphate (pH 7.0), 
rose- PAR solution, 10mM PAld, and 2.5mM NADPH) was incubated at 30◦C for 10 min. The reaction was 
centrifuged at 3000×g for 5 min. The relative activities of the rose-PAR with selected substrates were 
determined by measuring the decrease in absorbance of NADPH at 340 nm using 10 mM of substrate. One unit 
of enzyme activity was defined as the oxidation of 1µmol NADPHmin−1 at 30◦C. Specific activity described as 
enzyme activity divided by total protein content and was shown as unit of activity per gram of protein. 
Total Protein Assay 
Total protein content was determined by Bradford method using bovine serum albumin (BSA) as standard 
(Bradford, 1976). A595 was determined using a spectrophotometer.  
Statistical Analysis 
All of data were analyzed as a completely randomized design with three replications. Data were expressed as 
means ± standard deviation (SD). The statistical significance of differences between treatments were determined 
by analysis of variance (ANOVA) and then testing for differences between means was by Duncan's new 
multiple range test and SPSS software version 16 at p< 0.05. 
 
Results  
Expression of rose-PAR transcripts in petals of Damask rose at six floral developmental stages 
To further substantiate rose-PAR’s involvement in the biosynthesis of 2PE, expression of rose-PAR transcripts 
in petals of two distinct genotypes (G1 and G2) of Damask rose at six floral developmental stages were 
investigated by real time RT-PCR (Fig. 1). In the petals of Damask rose the relative transcript levels of rose-
PAR were higher at stage 3 and 4 in G1 and G2 genotypes, respectively. As shown in Fig. 1, relative expression 
level of rose-PAR gene has been increased during stage 3 and 4 (full bloom) stages compared to early stage of 
flower development (bud stage) and during senescence. Comparison of expression level of rose-PAR indicated 
that in the flowers of G1, the expressions of rose-PAR were about 2.67 fold more than G2. Although expression 
of the gene was observed throughout floral development, rose-PAR mRNA levels decreased during senescence. 
This highest expression in flowers was consistent with 2-phenylethanol emissions, which were highest on a per 
gram tissue basis from Damask rose flowers.  
Enzyme Assay 
To test for changes in phenyl acetaldehyde reductase (PAR) enzymatic activities in two distinct genotypes of 
Damask rose petals during flower development, cell-free extracts of petals of the six flowering stages were 
prepared and tested for potential enzymatic reductase activity with its substrates. Enzymatic activity leading to 
the synthesis of phenyl ethyl alcohol from the phenyl acetaldehyde moderately increased during flower 
development up to stage 5 in G1. However, high level of PAR enzymatic activity was seen in stage 3 of G2. As 
shown in Fig. 2 the pattern activity of phenyl acetaldehyde reductase was different in two distinct genotypes of 
Damask rose. For G1, PAR activities were low in early stage of flower development and then gradually 
increased reaching its highest value at full bloom stage. However, in G2 enzyme activity remained without 
significant changes after stage 3. 
Total Protein Assay  
Total protein content was determined by Bradford method using bovine serum albumin (BSA) as standard. 
A595 was determined using a spectrophotometer. To test for changes in total protein content in two distinct 
genotypes of Damask rose petals during flower development, cell-free extracts of petals of the six flowering 
stages were prepared and tested for total protein assay. As shown in Fig. 3 the pattern of total protein content 
was not different in two distinct genotypes of damask rose. In both of genotypes, the total protein content was 
low in early stage of flower development then gradually increased reaching its highest value at full bloom stage.  
Although total protein level of Damask rose has been increased during flower development up to stage 4, it was 
gradually decreasing during senescence in both genotypes. 
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Fig. 1. Relative expression level of rose-PAR during flower developmental stages (S) from two distinct 
genotypes (G1 and G2) of Rosa damascena. Error bars are standard deviation of the mean. 
 
Discussion 
To further substantiate rose-PAR’s involvement in the biosynthesis of 2PE, expression of rose-PAR transcripts 
in petals of two distinct genotypes (G1 and G2) of Damask rose at six floral developmental stages were 
investigated by real time RT-PCR. In the petals of Damask rose the relative transcript levels of rose-PAR were 
higher at stage 3 and 4 in G1 and G2 respectively. Also, the expression pattern of rose-PAR analyzed by real-
time RT-PCR indicated a significant difference between two genotypes during flower developmental stages. 
The GC–MS validated functional analysis of both rose-PAR and recombinant PAR confirmed that the PARs 
catalyze the conversion of PAld to 2PE (Chen et al., 2011). In this study, enzymatic activity leading to the 
synthesis of phenyl ethyl alcohol from the phenyl acetaldehyde (PAld) moderately increased during flower 
development up to stage 5 in G1. However, high level of PAR enzymatic activity was seen in stage 3 of 
G2.These results indicated that the pattern activity of phenyl acetaldehyde reductase was different in two 
distinct genotypes of Damask rose. For G1, PAR activities were low in early stage of flower development then 
gradually increased reaching its highest value at full bloom stage. However, in G2 enzyme activity remained 
without significant changes after stage 3. In the hybrid tea roses, petals were the major scent producing organs 
in the flower (Bergougnoux et al. 2007; Dudareva and Pichersky, 2004). In R. damascena, in this study it was 
shown that petal odors are dominated by monoterpene alcohols and 2-phenylethanol, which are known insect 
attractants (Shalit et al., 2004).  Volatile emissions in scented (G1) and weakly scented (G2) genotypes of 
Damask rose were investigated in present experiment. It is interesting to note that weakly scented genotype 
generally had a lowest amount of 2-phenylethanol, typical of heavily scented roses. This lack of scent in modern 
hybrids is not restricted to roses but has also been observed in other flowers such as carnation (Clery et al., 
1999). The major volatile of the R.damascena floral headspace, 2-phenylethanol (2-PE), exhibits rhythmic 
emission with a peak during the light period which occurs at 24-h intervals. This rhythmic emission was also 
observed under conditions of continuous light or darkness, suggesting regulation by the endogenous circadian 
clock (Picone et al., 2004). In our study the inhibition of 2-phenylethanol (2-PE) accumulation and emission in 
early and late stage of flower development is probably determined by the level of its substrate under light. 2-PE 
emission from R. damascena flowers is regulated by the endogenous circadian oscillator but that the level of 
extracted 2-PE changes only slightly during the day. They also found that the increased level of emitted 2-PE 
coincides with a decrease in the level of glycosylated 2-PE (2- PEG) and therefore suggested that 2-PEG acts as 
a source for the circadian-emitted 2-PE (Picone et al. 2004). The diurnal accumulation and emission of 2-
phenylethanol coincides with the expression of its biosynthetic gene PAR and, therefore, is expected to be 
regulated at the level of gene transcription. 



          شفاهي                دانشگاه بوعلي سينا - 1392شهريور                      هشتمين كنگره علوم باغباني ايران

٦٥٦ 

 

0

1

2

3

4

5

6

7

S1 S2 S3 S4 S5 S6

U
n

it
 g

-1
F.

W

Flower Stages

G1 G2

 
Fig. 2. Comparison of phenyl acetaldehyde reductase (PAR) enzyme activity during flower developmental 
stages (S) from two distinct genotypes (G1 and G2) of Rosa damascena. Error bars are standard deviation of the 
mean.  
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Fig. 3. Comparison of total protein during flower developmental stages (S) from two distinct genotypes (G1 and 
G2) of Rosa damascena. Error bars are standard deviation of the mean. 
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