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Abstract  

Plum pox virus (PPV) is a potyvirus that causes Sharka disease in infested stone fruit trees 
(Prunus species, peach, apricot and plum). It causes severe losses in productivity and fruit quality 
in European stone fruit orchards. As PPV is transmitted by aphids in a non-persistent manner, the 
use of pesticides to reduce PPV dissemination is ineffective. (Atanassov D., 1932). Therefore, 
breeding new plum cultivars resistant or tolerant to Sharka disease is necessary for effective 
control of PPV in orchards and nurseries. The majority of plum cultivars show different level of 
susceptibility to PPV. The Romanian cultivar “Andreea” belongs to highly tolerant plum cultivars: 
only few symptoms are observed on leaves and virus particles are present in plant tissues in low 
concentration (Zagrai I. et al. 2005). Also the study of local plum genotypes concerning the 
resistance to PPV, is an important precondition for improvement a new breeding program in plum. 
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1. Introduction 

Sharka occurrence has serious agronomic, economic and political consequences. The reduced 
fruit quality and premature fruit drop caused by Sharka disease make apricot and European plum 
production very problematic. In addition, the fact that PPV is easily transmitted by aphids and by 
vegetative multiplication makes the production of PPV-free plants difficult.  

In order to plan an efficient breeding program to obtain cultivars resistant to Sharka, it is 
important to know the genetic control of this resistance. Although there is controversy about the genetic 
control of the resistance to PPV in apricot, all authors consider that resistance could be transmitted from 
resistant progenitors to offspring. (Dunez J. et all., 1994) 

Special regulatory and control strategies need to be implemented to curb the disease in 
nurseries. This implies that considerable efforts must be made by nurserymen and that inspectors need to 
be endowed with control responsibilities. The disease does not kill infected trees thus, if they are not 
removed, a permanent reservoir of PPV is created. Technical and political decision making with respect 
to eradication must be supported by reliable data. Such data should include the incidence of the disease 
and its epidemiological behavior in different hosts and geographical areas. Moreover, specific laws and a 
policy of compensation to affected growers should be implemented. (Németh M., 1994) 

There are also political implications of the disease, given that the quarantine status of plum pox 
creates trade restrictions and sanitary laws have had to be established at international, national and even 
at a local level. The presence of Sharka may or may not be very detrimental to fruit quality, but it certainly 
makes the production of PPV-free plants very difficult to manage. The control of plum pox or the reduction 
of its impacts requires co-ordinate efforts by fruit growers, nurserymen, breeders, researchers, decision-
makers and politicians. 
 
2. Materials and methods 

Plant material 
The plant material consists of plum varieties and local populations and rootstock: Andreea, 

Carpatin, Centenar, Pixy, Tuleu dulce (Mt.), Local de Drăgăşani, Scolduş, Călugăreşti, Mirobolan 4 Kr,  
Miroval, Oteşani 11. 

Phatogen – Sharka (Plum pox virus) 
This virus belongs to the genus Potyvirus in the family that gathers nearly 20% of all viruses 

present in plants. Part of the family Potyviridae Potyvirusurile which has about 180 members (30% of all 
viruses present in plants). It is characterized at the cellular level by cytoplasmic inclusions in the form of 
propulsion wheels. PPV shows variability at biological, serological and molecular level. (Capote N., 2006) 
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Methods 
Molecular tests for the detection of PPV were used for the in Romania RT-PCR was proven to be 

a more accurate and sensitive tool for the detection of PPV in comparison with the serological ELISA 
techniques. (Candresse T & Cambra M., 2006). In addition, RT-PCR was shown to be a quick and 
reliable tool for the discrimination of Sharka disease strains. More research is required to determine the 
current situation of the disease on the Romania. A new survey using modern detection techniques and an 
eradication project needs to be established in addition to a valid certification program for preventing the 
introduction and spread of possible more destructive exotic strains. 
 
 

 

 

 

 

 

 

 

3. Results and discussions 

The genotypes of Prunus (Mirobolan BN 4Kr – a mutant of Prunus cerasifera), Local de 
Drăgăşani – a selection of Prunus insititia  the Romanian varieties like Andreea, Carpatin, Centenar, Pixy, 
Scoldus, Otesani 11 were tested concerning the resistance to the PPV in the artificial infected conditions. 
These genotypes of interest have been grafted onto a inoculated (PPV-D, provenance of RSFG Bistrita) 
GF305, susceptible peach. During the vegetation period 2010 was tested by Elisa and PCR. Previously 
was total RNA isolation. Samples of plum varieties was studied and presented in the table below. For 
isolation were used a QIAshredder kit (extraction under the column). In the same time were used two 
techniques IC-RT-PCR (kit QHIAGEN). Diagnostic primers used were P1 and P2. (5’- ACC-GAG-ACC-
ATC-ACC-CTC-CC-3’  SI P2 – 5’- CAG-ACT-ACA-CCG- TCG-CCA-GA-3’ ). For the genotype “Local de 
Dragasani” we observed no PPV symptoms but a clear hypersensitivity response, necrosis on leaves and 
bark, gums on stem, wilting tips of shoots and sporadically leave with large chlorotic regions. 

The genotypes “Miroboloan BN 4 Kr”, “Otesani 11”, “Pixy”. “Scoldus” and “Calugaresti” used in 
Romania like rootstocks and also the varieties “Andreea”, and “Local de Dragasani” after serological and 
molecular tests performed in 2010, proved to be resistant to PPV. In the next stage will isolate DNA from 
plum genotypes tested to implement the Marker Assisted selection in our genotypes. 

 
 

4. Conclusions 

For the genotype Local Drăgăşani are not observed symptoms of PPV but there are clear 
answers hypersensitivity, necrosis on fruits and seeds, gum on the stem, wilting buds and, sometimes, 
chlorotic spots effect 

The genotypes Mirobolan BN 4 Kr, Oteşani 11, Pixy, Scolduş and Calugaresti used in Romania 
as rootstocks and varieties of plum “Local Dragasani” and “Andreea” after serological and molecular tests 
performed in 2010, proved to be resistant to PPV. The next step is the isolation of DNA from the plum 
genotypes tested in order to implement the assisted selection by molecular markers to genotypes studied. 

The study of these rootstocks allows subsequent grafting of plum genotypes hypersensitive, as 
“Jojo” variety to the local populations of Bistrita, in order to study the intimate relationship between graft 
and rootstock in relation to pathogens. 
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Tables and figures 
 

Table 1. Comments on the response of different parts of plum genotypes to viral infections with 
PPV strain D (Dideron) 

 

Nr. Genotype 
Analyzed 

part of 
plant 

2010 (1rst scoring) 2010 (2nd scoring) 

DASI-ELISA 
(DO= 405nm) 

IC-RT-
PCR 

PPV symptoms 
intensity 

DASI-
ELISA 

PPV 
symptoms 
intensity 

 
1 

Myrobolan  
4Kr 

bottom half ++ - - ++ - 
top half - - - - - 

2 Andreea 
bottom half - - - - - 
top half - - - - - 

3 
 

‘Local de  
Dragasani’  

bottom half - - - - - 
top half - - - - - 

4 ‘Carpatin’ 
bottom half +++ + ++ + + 
top half + + + + + 

5 Centenar 
bottom half + + ++ + + 
top half + + -+ + + 

6 Miroval 
bottom half + + + + - 
top half - + - + - 

7 Pixy 
bottom half - - - - - 

top half - - - - - 

8 ‘Otesani 11’ 
bottom half - - - - - 
top half - - - - - 

9 Scoldus 
bottom half + - - + - 
top half - - - - - 

10 Calugaresti 
bottom half - - - - - 
top half - - - - - 

C- 
 

Negative  
control 

bottom half - - - - - 
top half - - - - - 

 
C+ 

‘Tuleu dulce’  
(control) 

bottom half ++++ + +++++ +++++ +++++ 
top half ++++ + +++ ++++ +++ 

 
     M    1      2      3    4      5     6     7    8      9     10    C-   C-   C+  C+   C+ 

 
Fig.1. The RT- PCR for the Romanian genotypes 

 


