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Abstract 
 
Introduction into the mass production of a new cultivar is based on several characteristics. Among these, we 
can mention high fruit quality and high yield potential which are essential. The combination of these 
characteristics with the traits of resistance on specific pathogen attack increase even more the value of the 
new cultivars. The apricot can be damaged by a wide range of specific pathogens (Monilinia laxa, Stigmina 
carpophila, Cytospora cincta, Gnomonia erythrostoma), which are very hazardous, which can destroy both 
the yield and the trees health or life. Therefore, the study of apricot resistance to these pathogens is the major 
objective of these fruit species breeding program carried out in Research Station for Fruit Growing 
Constantza. In order to achieve this goal, the researches were developed in 3 major stages. In the first stage 
the resistance sources were identified, by recording the frequency and intensity of the specific pathogens on 
312 cultivars and apricot selections, collected in the apricot germplasm fund. In the second stage of the 
researches, the resistance sources identified ('Sirena', 'Mari de Cenad', 'Neptun', 'CR', 'NJA', etc.) were 
utilized in the breeding work, to create new apricot cultivars. As a result of these researches the high quality 
and resistant cultivars: 'Orizont', 'Amiral', 'Fortuna', 'Cristal', 'Auraş', 'Danubiu' were registered, and these 
cultivars are already grown in commercial orchards. Nowadays in the in the third stage, there are under the 
evaluation the hybrid generation represented by many valuable apricot selection. Their behavior will be 
discussed in this paper. 
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1.Introduction 

 
Introduction into the mass production of a new cultivar is based on several characteristic. Among these, we 
can mention that high fruit quality and high yield potential are essential. The combination of these 
characteristics with the traits of resistance on specific pathogen attack increases even more the value of the 
new cultivars. The apricot can be damaged by a wide range of specific pathogens (Monilinia laxa, Stigmina 
carpophila, Cytospora cincta, Gnomonia erythrostoma), very hazardous, which can destroy both the yield 
and the trees health or life. Therefore, the study of apricot resistance to these pathogens is the major objective 
of these fruit species breeding program carried out in Research Station for Fruit Growing Constantza, 
Romania. In order to achieve this goal, the researches were developed in 3 major stages. In the first stage the 
resistance sources were identified, by recording the frequency and intensity of the specific pathogens on 312 
cultivars and apricot selections collected in the apricot germplasm fund. In the second stage of the researches, 
the resistance sources identified ('Sirena', 'Mari de Cenad', 'Neptun', 'CR', 'NJA', etc.) were utilized in the 
breeding work, to create new apricot cultivars. As a result of these researches ,the high quality and resistant 
cultivars 'Orizont', 'Amiral', 'Fortuna', 'Cristal', 'Auraş', 'Danubiu' were registered. These cultivars have 
already been grown in commercial orchards. Nowadays, in the third stage, there are under evaluation the 
hybrid generation represented by many valuable apricot selection. Their behavior will be discussed in this 
paper. 
The apricot (Prunus armeniaca L.) is one of the most valuable fruit species due to its biological 
characteristics like: rapid entering into fruit bearing period, heavy and constant crops, wide ecological 
adaptability and high quality of the fruits. 
But, this fruit species is very sensible on several fungi pathogens attack like Monilinia laxa (Aderh. and Ruh) 
Honey - brown rot, Stigmina carpophila (Lév.) M.B. Ellis - shoot hole, Stereum purpureum (Pers.) Pouzar -
silver leaf, Gnomonia erytrosthoma (Pers.) Auersw.) - apricot leaf scorch, Cytospora cincta  Sacc. - perennial 
canker, Schizophillum comunae Fries., etc. 
On apricot, according to the climatic conditions of each year and cultivars susceptibility, such pathogens 
cause severe diseases, which affect both fruit production and trees life as well. 
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For this reason, breeding and cultivation of new varieties, resistant to this pathogens attack, represent the 
most important way to prevent and control them. Many researchers reported data on breeding of sources 
resistant to pathogen attacks like: CROSSA-RAYNAUD (1969), KEIL (1976), PALIMITER & HICKEY (1970), PASCAL ET 
AL. (1994), TRANDAFIRESCU (1989), TRANDAFIRESCU (2006). 
Unfortunately, till today not even one cultivar includes the sources of resistance for all specific pathogens. In 
practice, it is very important that breeding activity shall provide new cultivars resistant to the most dangerous 
pathogens, and this is the main objective of this study. 

 
2.Materials and methods 

 
The researches were carried out at Research Station for Fruit Growing Constanta and were focused on the 
pathogens of economical importance for apricot culture under the ecological conditions of this growing area. 
As a material base, 535 cultivars and hybrids formed in different geographic areas were used and preserved 
in the national apricot germplasm collection at the Research Station Constanta. 
The trees were planted in 1982 on a chernozem-carbonated soil, with medium natural fertility and favorable 
physical and chemical properties for water and nutrients retention and distribution. 
As regards the planting design for each genotype grafted on wild apricot rootstocks, cinci trees were planted 
in single rows, with the trees spaced at 4.5 x 4.5 m and their canopy form conducted as a free palmette. 
In the experimental orchard, the technology required for apricot production was applied. 
In the first stage, the investigations aimed to identify resistant cultivars were used as genitors for the apricot 
breeding program, and in the second stage the selection of the apricot elites resistant to the above pathogens 
was carried out in order to be homologated as new cultivars. 
A key roll in the work strategy was represented by the selection of genitor cultivars, able to transmit to their 
offsprings the resistance genes to the attack of the pathogens Monilinia laxa (Aderh et Ruhl) Honey, 
Stigmina carpophila (Lév.) M.B. Ellis, and Cytospora cincta  Sacc. 
The field observations were centered on the calculation of the pathogens frequency (F%) and intensity (I) on 
different tree organs like: leaves, flowers, shoots, branches and fruits. For disease intensity, the were granted 
moarks after a 0 to 4 scale. 
Depending on disease frequency and intensity, the studied varieties and hybrids were classified in 4 classes 
and 8 groups of resistance according to the following scale:  

 
Resistance 

class 
Resistance group Frequency 

(F%) 
Intensity 

(I%) 
1= tolerant (T) 1 0 0 

2 0.1-11.0 + 2= medium resistance (MR) 3 11.1-25.0 + 
4 25.1-34.0 ++2 3= sensitive (S) 5 34.1-50.0 +12 
6 50.1-59.0 +23 
7 59.1-75.0 +33 4= very sensitive (VS) 
8 75.1-100 +44 

 
As a consequence of the resistant genitors used in breeding works, 312 hybrid elites resulted. The elites were 
evaluated regarding their behavior on the above pathogens using the similar methodology previously 
described for cultivars.  
After the completion of the selection process, the individuals that inherited the genitors characters concerning 
the disease resistance, also valuable by fruit quality and productivity, were studied in comparative trial 
orchards, side by side, with well known and appreciated cultivars. 
The studies were finished with the homologation of some new apricot cultivars which responded to the 
established breeding objectives.  
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3.Results and discussions 
 

In table 1, the relative sensitivity of 40 cultivars and hybrids from the national apricot collection on the attack 
of Monilinia laxa, Cytospora cincta and Stigmina carpophila, fungi under natural infection conditions is 
presented.  
The analysis of this data table shows a great variability as regards the cultivar and elite behavior and each 
cultivar or elite behavior on every pathogen attack as well (table 2). 

 
Table 1. Behavior of some apricot cultivars and hybrids on the attack of the pathogens 

Monilinia laxa, Cytospora cincta and Stigmina carpophila 
 

Monilinia laxa Cytospora cincta Stigmina carpophila 
Varieties 

F% I Resist. 
class F% I Resist.class F% I Resist.class

Vivagold 0 0 T 0 0 T 27.9 3 S 
Sulmona 0 0 T 0 0 T 0.2 + MR 
Tonda di Tossignone 0 0 T 0 0 T 31 2 S 
Mamaia 0 0 T 4.2 + MR 21.9 1 MR 
Sirena 0 0 T 0 0 T 1.6 + MR 
Pike 0.9 + MR 0 0 T 27.3 + MR 
Umberto 1.2 + MR 34.2 2 S 51.6 2 S 
NJA 14 4.6 + MR 2.7 + MR 62.3 3 VS 
Litoral 13.2 + MR 31.6 3 S 66.4 3 VS 
Sam no.1 10 0 T 0 0 T 72.1 4 VS 
Precoce de Colomer 10.2 + MR 0 0 T 0 0 T 
Earliril 19.2 + MR 9.2 + MR 67.9 3 VS 
Joubert Foulon 6.2 + MR 0 0 T 0 0 T 
Mari de Cenad 0 0 T 0 0 T 71 3 VS 
Vallegio 15.6 + MR 4.6 + MR 31 2 S 
CR 2-63 6 + MR 34.2 1 S 14.1  MR 
Patriarca temprano 14.7 + MR 72.1 3 VS 0 0 T 
NJA 17 27.2 + S 3.1 + MR 6.2 + MR 
Stella 9.7 + MR 0 0 T 0 0 T 
Ahrari 26.2 2 S 2.6 + MR 14.6 + MR 
Mandula caiszi 29.3 2 S 50.1 3 S 21.3 + MR 
Warley’s peach 0 0 T 0.4 + MR 4.6 + MR 
Rouge de Rousillon 49.3 3 S 17.2 + MR 0.8 + MR 
Baneasa 32/29 59.6 3 VS 24.3 + MR 43.5 2 S 
CR 24-12 0 0 T 1.2 1 MR 0.3 + MR 
Stark Early Orange 0 0 T 2.6 + MR 0.8 + MR 
Marculesti 72 29.8 2 S 0.6 + MR 0 0 T 
Moongold 76.4 4 VS 49.2 3 S 32.3 2 S 
Neptun 0 0 T 0 0 T 7.9 + MR 
Farmingdale  37.5 2 S 0 0 T 0.4 + MR 
Viceroy 0 0 T 0 0 T 8.1 + MR 
NJA 42 57.4 +-2 S 24.9 2 MR 14.2 + MR 
Baneasa 3/15 79.3 4 VS 68.2 3 VS 26.4 2 S 
RR 15-20 80 4 VS 24 2 MR 14.9 + MR 
Rosii timpurii 26.1 1 S 0 0 T 0 0 T 
Baneas 33/11 0.1 + T 3.2 1 MR 6.2 + MR 
Sulina 0 0 T 0 0 T 6.4 + MR 
Baracca 4.2 1 MR 0 0 T 0 0 T 
Marculesti 69.1 3 VS 59.6 3 VS 4.9 + MR 
Canino 87.4 4 VS 42.6 3 S 2.6 + MR 

 
Regarding the Monilinia laxa attack, it shows a different degree of shoots necrosis (table 1). From the 40 
cultivars and hybrids analyzed, 35% were tolerant (Sulmona, Sirena, Vivagold, Mamaia, Tonda di Tosignone, 
Sam no.1), 30% were moderate resistent (Pike, Umberto, C.R. 2-63, Baneasa 33/11), 20% were sensitive 
(NJA 17, Rouge de Rousillon, NJA 42, Ahrari, Mandula caiszi), whereas 15% were highly sensitive (Canino, 
Marculesti, RR 15-20, Baneasa 3/15) - table 2. 
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The analysis of Cytospora cincta shows that 40% of the analyzed cultivars and elites were tolerant, 37.5% 
were moderate resistant, 15% were sensitive and 7.5% were very sensitive - table 2. 
From all studied genotypes, the following the cultivars can be mentioned: Stella, Farmingdale, Sulina, Rosii 
timpurii, Baracca, Precoce de Colomer which had no symptoms of this pathogen attack. 

 
Table 2. Frame in resistance class of some apricot cultivars and hybrids according to the main 

pathogens attack 
 

Resistance class 

Tolerant Medium 
resistance Sensitive Very sensitive Pathogen 

No % No % No % No % 
Monilinia laxa 14 35 12 30 8 20 6 15 
Cytospora cincta 16 40 15 37.5 6 15 3 7.5 
Stigmina carpophila 7 17.5 22 55 6 15 5 12.5 

 
Analyzing the resistance on the Stigmina carpophila attack, it can be noted that most of the apricot cultivars 
and hybrids (55%) were moderately resistant, 17.5% were tolerant, 15% were sensitive and 12.5% were 
highly sensitive. 
The cultivars Patriarca temprano, Joubert Foulon, Marculesti 72 and Stella marking out themselves by natural 
high resistance to the pathogen strike are included in the first class of tolerance. 
For our research objectives, the most important cultivars and hybrids were the ones showing high natural 
resistance to the three pathogens involved in decline and premature death of the apricot. The cultivars and 
hybrids included in this category were: Sulmona, Sirena, Mari de Cenad, Stark Early Orange, Warley’s 
peach, Viceroy, Sam no.1 and Neptun, used as donors for resistance for Monilinia laxa,Cytospora cincta, 
Stigmina carpophila in apricot breeding programs. 
Analyzing table 3 data, it can be noted that using the mentioned resistance donors, the descendents majority 
inherited this quality. 

 
Table 3. Distribution in resistance class to main pathogen agents of the apricot descendents 

 
From a total of 312 hybrids, 76.3% were tolerant to Monilinia laxa attack, while 57.7% were tolerant to 
Cytospora cincta attack. In the case of those two pathogens, many hybrids were grouped in the second class 
of resistance (moderate resistant), the sum of two class representing up to 96.1% - 98.1%. At the same time, 
the hybrids belonging to the last resistance classes represent only 1.9% - 2.9%. 
The resistance to the Stigmina carpophila pathogen attack was not inherited by the selected hybrids, many of 
them being moderate resistant (40.4%), the others being sensitive (32.6%) and very sensitive (27%). 
After selection by resistance, productivity and fruit quality, the promising elites were grafted, grown in 
nursery and then planted in comparative trial orchards side by side with well known and appreciated cultivars 
to continue their study.  
By study completion, the most valuable selections were homologated: Tudor, Traian, Auras, Danubiu, 
Cristal, Fortuna, Amiral, Orizont and Augustin in the 2003 – 2004 period, or were proposed for 
homologation: Euxin, Histria and Ceres in year 2007. 

 
 

Resistance class 

Tolerant Medium 
resistance Sensitive Very sensitive Pathogen 

No % No % No % No % 
Monilinia laxa 238 76.3 62 19.8 4 1.3 8 2.5 
Cytospora cincta 178 57 128 41.1 6 1.9 0 0 
Stigmina carpophila 0 0 126 40.4 102 32.6 84 27 
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Table 4. Behavior of apricot cultivars and selections on the attack of the pathogens Monilinia laxa, 
Cytospora cincta and Stigmina carpophila 

 
Resistance class 

Hybrid combination Selection 
The name of 

the registrated 
variety Monilinia laxa Cytospora 

cincta 
Stigmina 

carpophila 

Viceroy x NJA 2 R8P71 
73.10.74 Tudor T T MR 

Viceroy x NJA 2 R8P79 
73.10.74 Traian T T MR 

Mari de Cenad x S.E. 
Orange VT 47/112 Auras T T T 

Sam no.1 x Neptun VT 48/53 Danubiu T T MR 

Sam no.1 x Mari de 
Cenad VT 51/45 Cristal T T T 

Sam no.1 x Mari de 
Cenad VT 48/45 Fortuna T T T 

Mari de Cenad x CR 24-
12 VT 4/73 Amiral T MR T 

Mari de Cenad x CR 24-
12 VT 30/103 Orizont T MR MR 

H 9/5 x Sirena VT 34/72 Augustin T T T 

R30P162 x R41P162 91.07.91 Euxin MR MR MR 

Warley’s peach x 
Sulmona 91.35.59 Histria T T T 

NJA 17 x R9P53 92.02.54 Ceres T T T 
 

Table 4 shows all those new cultivars and selections that are characterized by a high natural resistance to the 
studied pathogens, being classified as tolerant or moderate resistant. 
Breeding and spreading into the culture of the disease resistant cultivars remain one of the surest, most 
economic and efficient method to control the damaging diseases. 
New apricot cultivars like: Tudor, Traian, Amiral and Auras, which are highly resistant to diseases are not 
inferior in quality or productivity compared with the classic ones. On the contrary, they present the advantage 
of a simplified technology, with lower costs by reducing the number of orchard treatments with fungicides. 
 
4.Conclusions 

 
• Under the conditions of Valu lui Traian fruit growing area, the pathogens of economic importance for 
apricot culture and involved in this fruit species for premature death, are the fungi: Monilinia laxa, Cytospora 
cincta and Stigmina carpophila. 
•  The cultivars Sulmona, Sirena, Mari de Cenad, Stark Early Orange, Warley’s peach, Viceroy, Sam no.1 
and Neptun marking out by their resistance on those three pathogens attack are used as genitors in the 
breeding work. 
• The descendent hybrids inherited in high percentage the trait of diseases resistance, offering a valuable 
biologic material, the source for selection and homologation of new apricot cultivars. 
• The new apricot cultivars resistant to diseases, like: Tudor, Traian, Auras, Amiral, Orizont, Cristal, 
Danubiu and Augustin, present the advantage of a simplified growing technology, economic efficiency, 
achievement of high quality and unpolluted fruits, with many benefits for growers, consumers and the 
environment. 
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