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ABSTRACT. The FGI-Plovdiv breeding programme for developing new 
sweet cherry cultivars was established in 1987 and it is still active up to date, 
currently consisting of seven main objectives, one of which is aimed at 
creation of new cultivars resistant to economically important fungal diseases. 
Laboratory tests with artificial inoculations of fruits and leaves were 
conducted to confirm the degree of resistance / low susceptibility of the new 
candidate-cultivars El.17-37 ‘Tzvetina’ and El.17-90 ‘Asparuh’ previously 
observed under field conditions. The results revealed that El.17-37 ‘Tzvetina’ 
is more susceptible to brown rot than the widespread commercial variety 
‘Regina’, rendering it uncompetitive in production orchards and El.17-90 
‘Asparuh’ is significantly less susceptible to brown rot than the rest of the 
tested cultivars and hybrids. 
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INTRODUCTION 
 
In a number of leading breeding centres in the world, as one of the main 
objectives set out in the programmes for creation of new sweet and sour 
cherry cultivars is the resistance to economically important diseases. 
Selection in this field is carried out in Germany (Schuster & Wolfram 2005), 
Hungary (Apostol 2005; Rozsnyay & Apostol 2005), USA (Wharton & 
Iezzoni 2005; Lang et al. 1998), Canada (Kappel 2008; Kappel & Sholberg 
2008), Romania (Budan 2005; Grădinariu et al. 2008), Bulgaria (Christov et 
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al. 2008), Estonia (Jänes et al. 2008), Sweden (Trajkovski 1996), 
Switzerland (Theiler-Hedtrich 1985), and according Sansavini and Lugli 
(2008) also in Lithuania, the Czech Republic, Italy, and England. The Fruit 
Growing Institute (FGI) – Plovdiv’s breeding programme for developing new 
sweet cherry cultivars was established in 1987 (Zhivondov 1994) and it is 
still active up to date. At present it consists of seven main objectives 
(Malchev et al. 2016), one of these objectives is aimed at creation of new 
cultivars resistant to economically important diseases. As a result, for more 
than 30 years a rich genetic fund of first-generation hybrids and quite a big 
fund of second-generation hybrids have been created. Until 2011 the total 
number of the evaluated hybrids consisted of over 2600 plants of 58 
populations originating from controlled hybridization and a few obtained by 
open pollination. Over the period 2011-2012, eleven of the selected and 
propagated hybrids (so called elites) along with three new cultivars of the 
FGI-Plovdiv (‘Kossara’, ‘Rosalina’ and ‘Trakiiska hrushtyalka’) grafted on 
three rootstocks were tested in a collection orchard at a more advanced 
stage for sensitivity to causers of economically important fungal diseases in 
sweet cherry - cherry leaf spot (Blumeriella jaapii (Rehm) Arx), shothole 
blight (Stigmina carpophila (Lev.) Ellis) and brown rot (Monilinia fructigena 
(G. Wint) Honey). Under field conditions, the new cultivars ‘Kossara’ and 
‘Trakiiska hrushtyalka’ exhibited an average resistance to the three 
diseases, as the values for the index of infestation were lower or similar to 
those of standard varieties ‘Van’ and ‘Bing’, while ‘Rosalina’ demonstrated 
sensitivity to shothole blight and brown rot. Compared to the rest of the 
tested, elite El.17-37 demonstrated the least infestation of Blumeriella jaapii 
- 7.33% and Monilinia fructigena - 6.67% (Vasileva et al. 2016). The elite 
El.17-90 is also interesting as it possesses a set of valuable qualities as 
late maturing date and very large fruits with excellent sensory profile, 
making it a potential candidate variety. The aim of this paper is to confirm, 
with laboratory tests, the degree of resistance of the new candidate-
cultivars El.17-37 ‘Tzvetina’ and El.17-90 ‘Asparuh’ and to evaluate hybrid 
El.1-8, selected for its low susceptibility to black cherry aphid. 
 
 
MATERIALS AND METHODS 
 
Plant materials (cherry fruits and leaves) were obtained from experimental 
selection orchard within the Fruit Growing Institute – Plovdiv (FGI). The new 
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candidate-cultivars El.17-37 ‘Tzvetina’ (open pollination of cv. ‘Van’) and El.17-90 
‘Asparuh’ (open pollination of cv. ‘Van’) and elite El.1-8 (new hybrid selected for its 
low susceptibility to black cherry aphid (Myzus cerasi Fabr.), originating from open 
pollination of cv. ‘Sweet September’) were compared to the cultivars ‘Regina’, 
‘Pobeda Krimska’ and the FGI variety ‘Rosalina’. The isolates, which were used for 
the studies, are part of the phytopathological collection of FGI and are originating 
from the region of Plovdiv. 
 
Artificial inoculations of leaves 
Detached leaves harvested from sweet cherry trees without visible symptoms were 
used for an in vitro assay of resistance to Blumeriella jaapii (Rehm) Arx. The 
method of inoculation was leaf disc infiltration technique using syringe. The 
detached leaves were surface sterilized, inoculated with previously isolated strains 
of cherry leaf spot or sterile distilled water (0.8% KCL). An inoculum concentration 
of 18×106 cfu/ml was used for typical symptom development. Inoculated leaves 
were placed in sterile petri dishes with water agar (10g/L) incubated at constant 
25°C and 50% humidity with a 12 to 16-hour photo period. Symptom development 
was monitored at every 12h up from 0h to the 408h by measuring the expanding 
chlorotic and necrotic leaf tissue (Yessad et. al. 1992; Bedford et. al. 2003; 
Kaluzna & Sobiczewski 2014). 
 
Artificial inoculations of fruits 
When assessing the resistance to Monilinia laxa (Aderh. and Ruhl.) Honey, the 
methodology previously described by Kaluzna and Sobiczewski (2009, 2014) was 
used. Fresh mature sweet cherry fruits from cultivars and hybrids of interest were 
collected. As comparison immature green fruitlets from cv. ‘Regina’ were collected 
earlier in the season and stored at 4°C until the time of inoculation. Fruits and 
fruitlets were disinfected by dipping in 50% ethanol for 3 min and then rinsed in 
sterile distilled water and excess water was removed. Each fruitlet was inoculated 
by pricking in two places to the depth of 2 mm with sterile needle previously 
immersed in suspension of inoculum with concentration of 4×106. After inoculation 
each fruitlet was immediately placed on moist filter paper in sterile Petri dish and 
incubated (Table 1). Sterile distilled water was included as negative control. 
 
Data collection and analysis 
Inoculations were performed in 12 replicates plus 2 negative controls for every 
variant. Data was collected on every 12h and statistical analysis was performed 
using Duncan's new multiple range test (MRT) (Duncan 1955; Harter 1960). 
Software used in the study are " R-4.0.4" in combination with "RStudio-1.4" and 
installed package "agricolae 1.3-3" (Mendiburu 2015). 
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Table 1. Experimental conditions  
 

Experiment conditions 
Time after inoculation (H) 

0 16 24 48 72 120 
Temperature (°C) 28 27 28 27 27 26 
Relative humidity (%) 53 57 57 62 61 57 

 
 
RESULTS AND DISCUSSION 
 
In a previous research, field observations were carried out in two 
consecutive years 2011 and 2012 on eleven selected hybrids and three of 
the new cultivars of Fruit Growing Institute – Plovdiv (Vasileva et al. 2016). 
In the current research, laboratory tests we conducted to confirm the 
degree of resistance of the two most promising hybrids – the new 
candidate-cultivars El.17-37 ‘Tzvetina’ and El.17-90 ‘Asparuh’. Two 
methods were used to test for resistance to cherry leaf spot (Blumeriella 
jaapii (Rehm) Arx) and brown rot (Monilinia laxa (Aderh. and Ruhl.) Honey). 

The use of a detached leaf bioassay for screening sweet cherry cultivars 
revealed that compared to the standard cultivar ‘Regina’ the least 
susceptible to cherry leaf spot is the new hybrid El.1-8 with an average of 
0.43 mm of infection spread. The first visible symptoms appeared 
extremely late on the 408h after the inoculation whereas the symptoms on 
most of the test subject were visible on the 264h (Figure 1). The cultivar 
‘Pobeda Krimska’ was most susceptible to Blumeriella jaapii – the first 
symptoms appeared 96h after inoculation and by 288h the disease had 
spread on the whole leaf area, 72h later cv.‘Regina’ also reached same 
level of infection. In contrast the new candidate-cultivars El.17-37 ‘Tzvetina’ 
and El.17-90 ‘Asparuh’ maintained low level of infection spread close to the 
FGI cultivar ‘Rozalina’ that was statistically proven (Table 2). The 
comparison between using green fruitlets and mature fruits (Figure 2 and 
Table 3) for testing susceptibility to brown rot (Monilinia laxa (Aderh. and 
Ruhl.) Honey) indicated that for the purpose of the current study the use of 
fully ripen fruits is faster and more accurate as typical symptoms are 
expressed.  

The first symptoms after the artificial inoculations of fruits occurred at the 
48h in the yellow and bicoloured cherries - ‘Pobeda Krimska’ and ‘Rozalina’ 
as well as the red-coloured hybrid El.1-8 and El.17-37 'Tzvetina'.  
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Figure 1. Infection spread (mm) on hybrids and cultivars compared to cultivar 
‘Regina’ as a standard. 

 
 

Table 2. Statistical comparison of the infection spread. 
 

Cultivar/Elite 
Infection spread – diameter [mm] 

144 h 168 h 192 h 264 h 288 h 360 h 408 h 
Regina 0 b 0 b 0 b 2.57 b 6.57 b TA* a TA* a 
El.17-37 'Tzvetina' 0 b 0 b 0 b 0.50 b 0.59 c 1.14 b 3.53 b 
El.17-90 'Asparuh' 0 b 0 b 0 b 0 b 0.61 c 2.53 b 3.75 b 
El.1-8 0 b 0 b 0 b 0 b 0 c 0 b 0.43 b 
Pobeda Krimska 1.43 a 4.37 a 5.41 a 18.71 a TA* a TA* a TA* a 
Rozalina 0 b 0 b 0 b 0.12 b 0.12 c 0.38 b 1.25 b 

*TA – total area of leaf was affected, **different letters in same column means significant difference at 
P=0.05 

 
 

For cv. ‘Regina’ and El.17-90 'Asparuh', it took an extra 24 hours to 
develop symptoms. The dynamics of the fungal growth on cherry fruits 
infected with brown rot represented in Figure 3 shows the same trend in the 
hybrids as the standard cultivar ‘Regina’, reported as having good levels of 
tolerance to brown rot (Quero-García et al. 2017). El.17-90 ‘Asparuh’ also 
follows that same trend but the statistical analysis (Table 3) of the infection  
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Figure 2. Comparison of using green fruitlets and fully ripen fruits of cv. ‘Regina' - 
fungal growth on infected cherry fruits (mm). 

 
 

 
 

Figure 3. Dynamics of the fungal growth (mm) on infected cherry fruits compared 
to cultivar ‘Regina’ as a standard.  

 
 
spread as a percent of the total fruit area reveals significant difference 
between the candidate-cultivar and the rest of the tested specimens. The 
registered values at the 120h are 10% lower than all others (Figure 4). That 
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same comparison indicates that El.17-37 ‘Tzvetina’ is more susceptible 
than the widespread commercial variety ‘Regina’, rendering it 
uncompetitive in production orchards. 
 
 
Table 3. Statistical comparison of the infection spread (% of total fruit area) on 

hybrids and cultivars 
 

Cultivar / Elite 
Infection spread [% of total fruit area] 

0 h 16 h 24 h 48 h 72 h 96 h 120 h 

Regina 0.00 0.00 0.00 0.00 c 10.36 bc 50.48 ab 90.60 a 
El.17-37 'Tzvetina' 0.00 0.00 0.00 2.26 bc 18.38 ab 55.06 a 91.74 a 
El.17-90 'Asparuh' 0.00 0.00 0.00 0.00 c 2.96 cd 41.48 b 80.00 b 
El.1-8 0.00 0.00 0.00 5.71 b 23.18 a 56.59 a 90.00 a 
Pobeda Krimska 0.00 0.00 0.00 10.21 a 24.16 a 57.08 a 90.00 a 
Rozalina 0.00 0.00 0.00 6.76 ab 23.30 a 56.65 a 90.00 a 
Regina (green fruitlets) 0.00 0.00 0.00 0.00  0.00  13.53  27.05  

*different letters in same column means significant difference at P=0.05 

 
 
CONCLUSIONS 
 
The laboratory tests confirmed the field observations and the two most 
promising hybrids – the new candidate-cultivars El.17-37 ‘Tzvetina’ and 
El.17-90 ‘Asparuh’ maintained low level of susceptibility to cherry leaf spot.  

The newly selected hybrids El.1-8 demonstrated high resistance to 
cherry leaf spot expressing extremely late the first symptoms - on the 408h 
after inoculation and the lowest infection spread. 

El.17-37 ‘Tzvetina’ is more susceptible to brown rot than the widespread 
commercial variety ‘Regina’, rendering it uncompetitive in production 
orchards. 

El.17-90 ‘Asparuh’ is significantly less susceptible to brown rot than the 
rest of the tested cultivars and hybrids therefore it is recommended for 
further use in the breeding programme of FGI-Plovdiv. 
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Figure 4. Visual comparison between ‘Pobeda Krimska’ (top),  
‘Rozalina’ (middle) and El.17-90 ‘Asparuh’ (bottom). 
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