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In 2022, plums and prunes accounted for the larg-
est share of fruit production in Bulgaria, followed by 
cherries and apples, accounting for 25%, 24% and 

21% of total production, respectively. Among newly 
established plantations in the 2021/2022 economic 
year, stone fruits dominated, comprising 52%, while 
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ABSTRACT

Background. The biological and economic qualities (including morphological, biochemical and sensory 
properties) of Serbian plum cultivars are of interest for fruit production in the European Union countries. 
Studying their agro-biological and pomological properties can assist farmers in making informed choic-
es. The research aims to characterise the Serbian plum cultivars ‘Čačanska Rana’, ‘Čačanska Lepotica’, 
‘Čačanska Najbolja’, ‘Čačanska Rodna’ and ‘Valjevka’, as well as the local cultivar ‘Kyustendilska’. ‘Stan-
ley’ was included as a control, and the study focuses on both biological and economic qualities under the 
agro-ecological conditions of the Troyan Mountain region.
Material and methods. The study was conducted in an experimental plantation of the Research Institute of 
Mountain Stockbreeding and Agriculture (RIMSA), Troyan (42°53′N 24°43′E, altitude 420 m) from 2020 to 
2022. Reproductive, biochemical and colour parameters were analysed. 
Results. The study established that the cultivars ‘Čačanska Rana’ and ‘Čačanska Najbolja’ produced the 
largest fruits, weighing 46–48 g, with relatively large stones, comprising 4–4.5% of the fruit’s weight. The 
fruit skin of all cultivars was characterised by a dark blue colour with shades of purple, blue, and dark blue. 
Among the cultivars, the ‘Stanley’ had the hardest skin, while ‘Čačanska Najbolja’ had the softest. Similarly, 
the fruit flesh was the firmest in ‘Stanley’ and ‘Čačanska Lepotica’. Yields depended entirely on changes in 
climatic conditions by year. The cultivar ‘Čačanska Rodna’ is noted for its high content of soluble solids, 
polyphenols and anthocyanins, as well as a relatively high sugar content and a low acidity. These attributes 
make it suitable both for fresh consumption and processing. The cultivar ‘Čačanska Najbolja’ is characterised 
by high sugar and acid content along with very low levels of soluble solids. Its taste is described as well-
balanced and very pleasant. 
Conclusion. All studied cultivars are well-suited for cultivation under the conditions of the Troyan Mountain 
region. They produce large, flavourful fruits with a rich biochemical composition and are highly recom-
mended for inclusion in plum growers’ assortment.

Keywords: biological properties, fruits, mountain region Troyan, P. domestica L. 
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shell species accounted for 20%, and pome and berry 
species made up 14%. Within the stone fruit category, 
plums and prunes had the largest share at 43%, fol-
lowed by cherries at 27% (Agrostatistics, 2022). 

Native plum cultivars are local, primitive or vernac-
ular genotypes that are spontaneously and permanently 
present in a particular area. However, changes in the 
structure of the plum assortment are evident: the domi-
nance of autochthonous cultivars is decreasing, while 
cultivars with combined qualities, such as ‘Čačanska 
Lepotica’ and ‘Čačanska Rodna’, and ‘Stanley’ are 
gradually taking the lead. Despite some shortcomings, 
‘Stanley’ remains one of the dominant cultivars in plan-
tations in both Serbia (Tomić et al., 2019) and Bulgaria. 

In a study of native plum cultivars in Serbia, 
Milošević et al. (2010) classified the fruits as extremely 
small, with sizes ranging from 6.79 g to 36.62 g, and 
stone weights from 0.14 g to 1.95 g. The fruit shape is 
predominantly rounded, with skin colours varying from 
amber to dark blue and light yellow flesh. The fruits are 
well-suited for processing, particularly into plum bran-
dy, as well as for fresh and dried consumption. While 
native plum cultivars have limitations for improving 
large-scale production in Serbia, they serve as an ex-
ceptional source of germplasm and a valuable genetic 
base for breeding, especially through clonal selection.

Plum breeding work at the Fruit Research In-
stitute, Čačak, has been ongoing since its estab-
lishment in 1946 and has led to the development of 
significant European plum (Prunus domestica L.) cul-
tivars. Well-known varieties, such as ‘Čačanska Le-
potica’, ‘Čačanska Rodna’, ‘Čačanska Najbolja’ and 
‘Čačanska Rana’ are widely grown in commercial or-
chards and used as parent varieties in various breeding 
programmes (Milošević et al., 2021).

The results of a study by Milosevic (2000) showed 
that the standard ‘Požegaca’ had a higher fruiting po-
tential, leading to greater yields of smaller fruits per 
tree and per hectare, compared to the selected variant, 
which produced fewer but larger fruits. In this context, 
the research by Mondeshka (1970) on the ‘Kyustendil-
ska’ cultivar—a representative of the domestic plum 
species with genotypes originating from Bulgaria, in-
cluded in the present study—was also relevant.

Milatović et al. (2021) studied the growth and pro-
ductivity characteristics of ten European plum cultivars 
from Serbian and German breeding programmes in the 

Belgrade area over a three-year period (2013–2015). 
The study found that yield correlated with fruit weight 
(r = 0.47*). Similarly, Glišić et al. (2016) investigated 
the growth vigour, yield and fruit weight of five plum 
cultivars grafted onto myrobalan rootstock (Prunus 
cerasifera Ehrh.) over the second to sixth growing 
seasons in the Čačak region (Serbia), using a 4 × 2 m 
planting scheme. The cumulative yield ranged from 
the lowest in ‘Čačanska Rana’ (30.75 kg tree–1) to the 
highest in ‘Čačanska Rodna’ (66.36 kg tree–1). The av-
erage fruit weight reflected the specific traits of each 
cultivar, ranging from 27.4 g for ‘Čačanska Rodna’ to 
51.8 g for ‘Čačanska Rana’. 

In a separate study, Glišić et al. (2021) evaluated 
plum cultivars and hybrids based on key physical, 
biochemical, and sensory characteristics (attractive-
ness, taste, aroma, and consistency) compared to the 
standard cultivar ‘Čačanska Lepotica’. The results re-
vealed significant differences among the plum geno-
types across all evaluated traits. The oldest Serbian 
cultivars in the new orchards are ‘Čačanska Rodna’, 
‘Čacanska Lepotica’ and ‘Čačanska Rana’ (Milatović 
et al., 2018).

As a result of cooperation with the Fruit Research 
Institute, Čačak, some Serbian cultivars have been 
introduced at the Research Institute of Fruit Grow-
ing, Pitesti, Romania. The results obtained in the 
Pitesti region for the period 2018–2020 showed that 
the ripening period of Serbian plum cultivars varied 
from the beginning of July (‘Boranka’) to the end 
of August (‘Mildora’ and ‘Čačanska Rodna’). High-
yielding cultivars noted during this period included 
‘Čačanska Lepotica’, ‘Čačanska Najbolja’, ‘Mildora’ 
and ‘Valerija’ (over 15 kg tree–1 in the 5th year after 
planting). ‘Čačanska Rodna’, ‘Mildora’ and ‘Valjevka’ 
had a high dry matter content (above 18°Brix). Except 
for ‘Valerija’ and ‘Čačanska Rodna’, all other cultivars 
were tolerant to Plum Pox Virus (PPV). Most of the 
introduced Serbian cultivars performed very well un-
der Romanian climatic conditions, but the most wide-
spread was ‘Čačanska Lepotica’ (Butac, 2021). 

Due to the significant damage caused by the spread 
of PPV in Hungarian plum orchards, Molnár (2016) 
studied high-yielding plum cultivars from Germany, 
Serbia (‘Čačanska Rodna’), and Romania with better 
resistance to PPV. The study observed growth charac-
teristics, flowering and harvest times, yield potential 
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and PPV resistance in commercial plum orchards and 
gene bank collections starting in 2006. These cultivars 
have become widely distributed in recent years, mak-
ing their evaluation under industrial production condi-
tions increasingly important.

Based on the chemical composition of fresh and 
dried plums, Mitrović et al. (2020) concluded that the 
fruits of ‘Čačanska Rodna’ are suitable for drying re-
gardless of the climatic conditions during the summer 
period, and that processing the fruits with soluble sub-
stance content above 18% results in the desired sweet-
sour taste of prunes.

The aim of the present study was to characterise 
Serbian plum cultivars based on their morphological, 
biochemical, and sensory properties under the agro-eco-
logical conditions of the central Old Mountain region.

MATERIAL AND METHODS

The study was conducted during the period 2020–2022 
in an experimental plantation in Troyan (42°53′N 
24°43′E, altitude 420 m). Climatic factors were moni-
tored using a weather station located on the territory 
of the Research Institute of Mountain Stockbreeding 

and Agriculture (RIMSA), Troyan. The Serbian plum 
cultivars ‘Čačanska Rana’, ‘Čačanska Lepotica’, 
‘Čačanska Najbolja’, ‘Čačanska Rodna’, and ‘Valje-
vka’ were included. The local cultivar ‘Kyustendilska’ 
and the cultivar ‘Stanley’ were used as controls. The 
orchard was established on light grey forest soil and 
grown under non-irrigated conditions, with tillage be-
tween the rows. The trees were in full bearing, and 
Mirobolan seedlings were used as rootstocks. The 
planting distance was 5 × 4 m. 

A detailed description of the cultivars included in 
this study is provided in the book Fruit Cultivars Deve-
loped at Fruit Research Institute, Čačak (1946–2016) 
(Lukić et al., 2016). Their properties, along with those 
of the control cultivars, are summarised in Table 1.

The following parameters were studied: 
1. Morphometric properties of fruits 
Using standard morphological methodology, the 

following parameters were determined: fruit and 
stone weight (g), share of stone (%), fruit dimensions 
(length, width, and thickness) and stalk size (mm).

2. Yield per tree (kg/tree–1)
Yield was determined by weighing the fruits from 

each tree (3 trees in 3 replicates).

Table 1. General biological characteristics of the studied cultivars

Cultivar Origin Harvest date Skin colour Purpose

‘Čačanska Rana’ ‘Wangenheims Fruh-
zwetsche’ × ‘Požegača’

early (the third decade of June to 
the first decade of July)

purple blue dessert plum

ʻČačanska Lepotica’ ‘Wangenheims Fruh-
zwetsche’ × ’Požegača’

mid-early (the third decade of 
July to the first decade of August)

dark blue combined traits

ʻČačanska Najbolja’ ‘Wangenheims Fruh-
zwetsche’ × ‘Požegača’

mid-early, (the end of the second-
beginning of the third decade of 
August

dark blue 
to black

a high-quality dessert culti-
var, for freezing, for drying 
and producing brandy

‘Čačanska Rodna’ ‘Stanley’ × ‘Požegača’ late (the middle of the third 
decade of August to the middle of 
September)

reddish 
blue

combined traits

‘Valjevka’ ‘Prune d’Agen 707’ × 
‘Stanley’

late (the end of the third decade 
of August to the end of the first 
decade of September)

attractive 
blue

for drying and producing 
brandy

ʻStanley’ ‘Agen’ × ‘Grand Duke’ late (during the third decade of 
August)

deep blue combined traits

ʻKustendilska’ P. domestica late (the middle of September) blue for drying and producing 
brandy
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3. Physical properties of fruits 
Firmness of fruit flesh (kg/cm2 ) was measured 

with a digital penetrometer FHT-15 (3.5 mm) on both 
sides of 25 randomly selected fruits. The fruit skin was 
removed prior to measurement.

4. Biochemical composition of fruits at ripening 
stage 

Soluble solids content (%): Measured refracto-
metrically with a refractometer (RHB-32, range 0.0–
32.0% Brix). 

Content of sugars (total, invert and sucrose, %): 
Determined using the Schoorl and Regenbogen meth-
od (Donchev et al., 2000)

Content of organic acids (malic, citric,%): Deter-
mined by titration with 0.1N NaOH (Donchev et al., 
2000).

Content of vitamin C (mg/%): Measured using the 
Tilman method (Donchev et al., 2000).

Content of tanning substances (%): Measured us-
ing the Levental method (Donchev et al., 2000). 

Content of anthocyanins (mg/%): Determined ac-
cording to the method of Fuleki et al. (1968). 

Content of total polyphenols (mg/g): Measured us-
ing the method of Singleton and Rossi (1965).

5. Colour parameters of fruits 
Both the fruit skin and fruit flesh were analysed 

using an SC-30 Colorimeter. Colour differences were 
assessed by the CIE Lab method, which measured the 
following coordinates: 

L (colour brightness): Ranges from L = 0 (black) to 
L = 100 (white). 

a (red-green balance) Positive values indicate red, 
while negative values indicate green 

b (yellow-blue balance) Positive values indicate 
yellow, while negative values indicate blue. The col-
our tone or dominant wavelength was represented by 
the a/b ratio.

STATISTICAL ANALYSIS

Statistical data processing was performed using ANOVA 
(Excel 2019). Treatments were considered significant-
ly different at the p = 0.05 level. The analyses were 
performed in three replications, and the results are ex-
pressed as means ±standard error. 

RESULTS AND DISCUSSION

Climatic and agro-ecological factors are crucial for 
the growth, development and fruit-bearing of fruit 
species. The Serbian plum cultivars tested found the 
conditions in the central Old Mountain region suitable 
for cultivation and regular fruiting. 

Average monthly temperatures for the study years 
showed significantly higher values for the winter 
months of November, December, January and Febru-
ary, compared to the baseline for the 30-year period 
(Fig. 1).  After the rest period, a temperature increase 
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above 5°C is necessary for the onset of plant vegeta-
tion. This was only true for March 2020. In 2021 and 
2022, the average temperature for March was 3.2–
3.6°C, lower than the baseline period’s 5.6°C. Thus, 
a warm winter and cool March delayed the phenophase 
of tree flowering in spring. Moderate amounts of pre-
cipitation were recorded for the winter period (Fig. 1). 
The largest amounts of precipitation were measured 
in May and June, when average monthly temperatures 
were close to the baseline. The year 2021 was charac-
terised by very hot months in July and August (over 
2°C warmer than the standard value), with the lowest 
amounts of precipitation (12 mm in August and 11.8 
mm in September). The total vegetation rainfall for 
2021 was a record low of 286 mm.

The early and medium-early ripening cultivars 
‘Čačanska Rana’ and ‘Čačanska Najbolja’ produced 

the largest fruits. The fruit weight varied from 46 g to 
55 g for ‘Čačanska Rana’, while ‘Čačanska Najbolja’ 
had an average weight of approximately 48 g (Table 2). 
The cultivar ‘Stanley’ showed variation in fruit weight: 
in the first year of the study it was 37 g; in the second 
year (2021), it increased to 39.42 g; and in the third 
year (2022) it slightly decreased to 35.76 g. The cul-
tivar ‘Kyustendilska’ had the smallest fruits, weighing 
15–16 g throughout the study period. The large-fruited 
cultivars also had larger stones, with the relative share 
of stone ranging from 4% to 4.5% in the first and third 
years. In the extremely dry year of 2021, the stone size 
increased significantly, reaching 5.2% to 5.6%. 

In the case of small-fruited cultivars, a high percent-
age of stone relative to the fruit mass was observed, 
particularly in ‘Čačanska Rodna’ (6.8%) (Table 2). In 
2022, larger fruits were recorded in the large-fruited 

Table 2. Morphological indicators of fruits (2020–2022)

Cultivar Fruit weight, 
g

Stone weight, 
g

Share of 
stone, %

Fruit dimensions, mm Fruit stalk 
length, mmLength Width Thickness

1 2 3 4 5 6 7 8
2020

50.00 2.20 4.00 50.21 39.26 38.94 11.00

38.00 1.60 4.20 42.09 38.37 36.51 9.50

48.42 2.50 5.20 47.76 40.90 41.82 13.17

31.83 1.30 4.10 44.94 36.49 33.69 15.05

24.24 1.30 5.40 43.98 31.23 31.88 11.57

37.35 2.20 5.90 48.83 36.38 36.43 16.66

Čačanska Rana 

Čačanska Lepotica 

Čačanska Najbolia 

Čačanska Rodna 

Valevka

Stanley 

Kustendilska 16.00 0.50 3.10 36.06 27.87 26.81 12.93

2021

46.44 2.40 5.20 50.51 39.06 38.34 10.97

35.10 1.90 5.40 43.42 37.61 37.33 7.62

48.10 2.70 5.60 48.83 42.17 40.18 10.38

17.70 1.20 6.80 38.11 30.01 26.73 14.27

28.90 1.60 5.50 48.18 32.93 32.46 13.18

39.42 2.47 6.30 52.15 38.57 35.54 12.85

Čačanska Rana 

Čačanska Lepotica 

Čačanska Najbolia 

Čačanska Rodna 

Valevka

Stanley 

Kustendilska 15.40 0.60 3.90 35.50 27.20 26.51 11.85
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cultivars, likely due to the smaller number of fruits 
reaching harvesting maturity, while smaller fruits were 
observed in the small-fruited cultivars (‘Čačanska 
Rodna’, ‘Valjevka’ and ‘Kyustendilska’) as a result of 
high summer temperatures and a lack of precipitation. 
During this period, the highest percentage of stone rel-
ative to fruit mass was recorded (6.0–6.1%), with the 
‘Stanley’ cultivar consistently showing a percentage 
of around 6%. Fruit size is genetically determined by 
the cultivar, and this trend was observed consistently 
across all years of the study (Table 2). 

For Hungarian conditions, Molnár (2016) reports fruit 
sizes for ‘Čačanska Rodna’ (length: 44.20–41.45 mm;  
width: 34.63–30.46 mm; thickness: 31.75–26.96 mm) 
similar to those observed under our conditions in 2020 
and 2022. In 2021, however, significantly smaller fruits 
were recorded due to drought. According to Serbian re-
searchers (Lukić et al., 2016), the fruit sizes of all cul-
tivars in our study are consistent with the averages for 
the 3-year period. For the ‘Valjevka’ cultivar, slightly 
larger fruit sizes were observed in our study during the 
dry year of 2021 compared to those reported by the Ser-
bian researchers. 

In the first year of the study, with a very high yield, 
the cultivars ‘Čačanska Rana’, ‘Čačanska Najbolja’, 
and ‘Čačanska Rodna’ stood out. However, in the fol-
lowing years severe drought and exhaustion from the 
previous harvest led to ‘Čačanska Rana’ and ‘Čačanska 
Najbolja’ recording the lowest yields (4–10 kg tree–1). 
In contrast, yields exceeding 25 kg tree–1 were obtained 

from ‘Čačanska Lepotica’ and ‘Čačanska Rodna’, 
similar to those of ‘Stanley’ and ‘Kyustendilska’. In 
the third year (2022), yields were insignificant due to 
late spring frosts that caused freezing of the tie. On av-
erage, over the study period (2020–2023), yields of 15 
kg to 20 kg tree–1 were recorded, with ‘Čačanska Rod-
na’ achieving the highest average yield of 21 kg tree–1 
(Fig. 2). A similar trend was reported by Glišić (2016), 
where cumulative yields were lowest for ‘Čačanska 
Rana’ (30.75 kg tree–1), slightly higher in ‘Čačanska 
Najbolja’, ‘Čačanska Lepotica’ and ‘Stanley’ (43.86, 
60.37 and 73.40 kg tree–1, respectively), and highest 
for ‘Čačanska Rodna’ (66.36 kg tree–1). 

The biochemical composition of the fruits (Table 3) 
represents the average for the study period. The high-
est content of soluble solids was observed in the culti-
var ‘Čačanska Rodna’ (21.5%), followed by ‘Stanley’ 
and ‘Kyustendilska’ (19%). The earlier-ripening cul-
tivar ‘Čačanska Rana’ had a lower content of 15.3%. 
‘Stanley’, ‘Valjevka’, and ‘Kyustendilska’ contained 
between 18 and 20%. These results are consistent with 
a study by Pešaković et al. (2020), which evaluated 
the effects of biofertiliser and chemical fertiliser on 
‘Čačanska Lepotica’ and ‘Stanley’ plum cultivars.

Total sugars ranged from 5.85% in ‘Čačanska Le-
potica’ to 14.15% in ‘Čačanska Najbolja’. The ‘Kyus-
tendilska’ cultivar occupied an intermediate position 
(7.70%), with no sucrose content reported. In 2021, 
the total sugars showed a 2:1 invert sugar to sucrose 
ratio, indicating relatively low sucrose content, which 

Table 2 – cont.

1 2 3 4 5 6 7 8
2022

55.30 2.25 4.10 49.93 39.71 42.84 11.21

38.57 1.81 4.70 43.73 40.42 37.66 14.56

46.94 2.12 4.50 48.27 41.42 39.75 20.25

33.25 1.35 4.10 46.08 36.64 33.10 16.61

19.83 1.19 6.00 40.61 30.30 29.13 15.75

35.76 2.14 6.00 48.32 36.03 34.97 24.00

Čačanska Rana 

Čačanska Lepotica 

Čačanska Najbolia 

Čačanska Rodna 

Valevka

Stanley 

Kustendilska 15.04 0.92 6.10 34.97 28.00 26.47 16.18

LSD 0.05 5.03 0.25 2.52 2.06 2.04 2.01
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justifies the inclusion of these fruits in the nutrition-
al diets of diabetics. A similar ratio was observed in 
‘Čačanska Lepotica’. The acid content of the fresh 
fruit of most cultivars was around 0.80%. According 
to Glisic (2021), the acid content in ‘Čačanska Lepot-
ica’ was approximately 1%. Using these data on total 
sugars and acids, we calculated a gluco-acidimetric 
coefficient. For values around 18-20, it is assumed that 
the ratio between sugars and acids is balanced, and the 

taste of the fruit is pleasant. In our study, ‘Čačanska 
Najbolja’ and ‘Stanley’ cultivars showed coefficients 
of 17.69 and 16.27, respectively, while the rest showed 
a lower coefficient due to their low sugar content. 

Vitamin C content was also assessed, with the 
highest levels found in ‘Stanley’ (21.12%). Tannin 
content ranged from 0.10 to 0.19%, while anthocya-
nins and polyphenols were also measured. The high-
est content of polyphenols was recorded in ‘Čačanska 
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Fig. 2. Yield (kg tree–1) (2020-2022)

Table 3. Biochemical composition of fresh plum fruits

Soluble 
solids brix  

%

Total 
sugars  

%

Inverted 
sugars  

%

Sucrose  
%

Acids  
%

Vit. C  
mg/%

Gluco- 
-acidimet-
ric index

Tannins  
%

Total poly-
phenols  

mg/g

Antho-
cyanins  
mg/%

Čačanska Rana 15.30 9.40 6.85 2.42 0.76 10.56 12.37 0.11 46.31 23.06

Čačanska Lepotica 15.60 5.85 4.05 1.71 0.80 17.60 7.31 0.10 173.18 3.06

Čačanska Najbolja 15.50 14.15 9.05 4.85 0.80 15.84 17.69 0.10 163.74 4.68

Čačanska Rodna 21.50 9.55 5.70 3.66 0.60 12.32 15.92 0.17 621.73 15.32

Valjevka 16.70 9.20 5.70 3.33 0.87 14.08 10.57 0.19 228.49 5.32

Stanley 19.00 10.90 5.38 5.27 0.67 21.12 16.27 0.17 281.96 3.71

Kustendilska 18.90 7.70 7.70 - 0.80 17.60 9.63 0.17 280.82 17.58

av 17.21 9.54 6.35 3.54 0.76 15.59 0.14 256.60 10.39

std 2.73 2.59 1.66 1.37 0.09 3.58 0.04 180.34 8.10

CV% 15.86 27.16 26.08 38.67 12.12 22.98 24.93 70.28 77.91
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Rodna’ fruits (612.73 mg/g), followed by ‘Stanley’ 
and ‘Kyustendilska’ ( 280 mg/g each), and ‘Valjevka’ 
(230 mg/g). 

In addition to their importance in fruit flavour for-
mation, acids are significant from the perspective of 
fruit processing because they affect the gelling prop-
erties of pectin. Acids are fruit components that are 
less sensitive to changes during processing and stor-
age than other components, such as pigments and 
aroma compounds. This relative stability offers a prac-
tical advantage for using the organic acid profile as 
an index of authenticity in fruit products. Moreover, 
organic acids are used in the pharmaceutical industry 
as antioxidants, preservatives, acidulants and drug ab-
sorption modifiers (Tomić et al., 2019). 

Colour parameters of fresh plum fruits were as-
sessed once during the research period (2022) (Ta-
ble 4). The skin of the fruit was characterised by 
a dark blue colour with shades of purple, blue and 
dark blue. The highest value for skin colour brightness 
(L = 34.31) was found in the cultivar ‘Čačanska Na-
jbolja’, followed by ‘Valjevka’ (32.70). In ‘Čačanska 
Najbolja’, the red colour tone dominated (a = 8.42) 
with blue (–b = –4.55), while in ‘Čačanska Lepotica’, 
the red (a = 8.98) and yellow (b = 1.76) tones were 
more pronounced. 

For the flesh of the fruit, the greatest brightness 
(L = 49.03) was found in ‘Čačanska Lepotica’, with 
the green and yellow colour tones of (a = –9.59; 
b = 31.29). A higher value for the yellow colour tone 
was observed in the flesh of the ‘Stanley’ cultivar 

(b = 33.33). The skin of the ‘Stanley’ cultivar was the 
hardest (14.08 kg/cm2), while the skin of ‘Čačanska 
Najbolja’ was the softest (4.32 kg/cm2). For the flesh, 
it was the hardest in ‘Stanley’ and ‘Čačanska Lepoti-
ca’ (5.22 kg/cm2 and 5.26 kg/cm2, respectively).

CONCLUSIONS

Fruiting, biochemical composition and pomological 
characteristics of fresh plum fruits from Serbian plum 
cultivars were evaluated under the climatic condi-
tions of the central Old Mountain region. The cultivars 
‘Čačanska Rana’ and ‘Čačanska Najbolja’ produced 
the largest fruits (46–48 g). The large-fruited cultivars 
also had a large stone, the relative share of which was 
4–4.5% in the first and third years. However, this share 
increased significantly (5.2–5.6%) in response to the 
exceptional drought in 2021. 

The cultivar ‘Čačanska Rodna’ is notable for its 
high content of soluble solids, polyphenols, antho-
cyanins, and sugars, combined with a low acid con-
tent. Conversely, ‘Čačanska Najbolja’ stands out for 
its high sugar and acid content but very low levels of 
soluble solids.

The fruit skins of all cultivars were characterised 
by a dark blue colour and shades of purple, blue, and 
dark blue. The skin was hardest on the ‘Stanley’ culti-
var and softest in ‘Čačanska Najbolja’, while the flesh 
was the hardest in ‘Stanley’ and ‘Čačanska Lepotica’. 

All studied cultivars demonstrated suitability for 
cultivation under the conditions of the Troyan region 

Table 4. Colour parameters and firmness(kg/cm2) of fresh plum fruits

Fruit skin Fruit flesh

L a b a/b firmness  
kg/cm2 L a b a/b firmness  

kg/cm2

Čačanska Rana 28.56 3.01 –1.66 –1.81 4.96 40.62 –3.38 21.09 –0.16 1.00

Čačanska Lepotica 30.31 8.42 1.76 4.79 12.32 49.03 –9.59 31.29 –0.31 5.26

Čačanska Najbolja 34.31 8.98 –4.55 –1.97 4.32 47.24 –4.64 29.95 –0.16 2.34

Čačanska Rodna 29.37 5.45 2.27 2.40 6.84 48.34 –4.3 31.54 –0.13 1.14

Valjevka 32.70 2.67 –1.62 –1.64 12.34 37.25 –2.38 28.31 –0.08 1.62

Stanley 31.54 1.89 –1.01 –1.88 14.08 41.28 –7.84 33.33 –0.24 5.22

Kustendilska 31.95 5.00 0.42 11.95 12.08 29.72 –5.53 23.15 –0.24 1.62
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(central Old Mountain), yielding large and flavourful 
fruits with a rich biochemical composition. These cul-
tivars can confidently be recommended for inclusion 
in the assortment of plum growers.

ACKNOWLEDGEMENTS

The publication is part of the scientific project OL 4 
“Technologies for the creation of perennial crops, cul-
tivation and maintenance of models for the conditions 
of the Pre-Balkans”, developed at the RIMSA Troyan 
with the support of the Agricultural Academy, Sofia.

Financing  is  carried  out  with  funds  under  the Erasmus
+ program, implemented in the period from 
27.10.2024 to 2.11.2024, under contract No. 
2023-1-BG01- -KA131-000117096, in SS. Cyril and 
Methodius Uni-versity of Skopje, Skopje, RNM.

DECLARATIONS

Data statement
All data supporting this study has been included in this 
manuscript.

Ethical Approval
Not applicable.

Competing Interests
The authors declare that they have no conflicts of 
interest.

OPEN ACCESS

This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other 
third party material in this article are included in the 
article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons li-
cence and your intended use is not permitted by statu-
tory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright 

www.food.actapol.net/

holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by/4.0/

REFERENCES

Agrostatistics (2022). Available from: https://www.mzh.
government.bg/bg/statistika-i-analizi/izsledvane-ras-
tenievadstvo /danni/

Butac, M., Plopa, C., Chivu, M. Mareși, E. (2021). Behav-
iour of Serbian plum cultivars under Romanian ecologi-
cal conditions. Acta Hortic., 1322, 103–108 https://doi.
org/10.17660/ActaHortic.2021.1322.16

Donchev, H., Zlateva, D., Pashova, S. (2000). Commodity 
science of food products. Part II. Varna: University Press 
Varna University of Economics.

Fuleki, T., Francis, F. J. (1968). Quantitative Methods for 
Anthocyanins 1. Extraction and Determination of Total 
Anthocyanin in Cranberries. J. Food Sci., 33(1), 72–77. 
https://doi.org/10.1111/j.1365-2621.1968.tb00887.x

Glišić, I. P., Milošević, T., Glišić, I. S., Ilić, R., Paunović, 
G., Milošević, N. (2016). Tree vigour and yield of plum 
grown under high density planting system. Acta Hor-
tic.,1139, 131–136. https://doi.org/10.17660/ActaHor-
tic.2016.1139.23

Glišić, I. S., Milatović, D. P., Milošević, N. T., Marić S. A., 
Lukić, M. M., Popović, B. T. (2021). Physicochemical 
and sensory characteristics of promising plum (Prunus 
domestica L.) genotypes bred at Fruit Research Institute, 
Cacak. Acta Sci. Pol. Hortorum Cultus, 20 (2), 23–32. 
https://doi.org/10.24326/asphc.2021.2.3

Lukić, M., Pešaković, M., Marić, S., Glišić, I., Milosević, N.,  
…, Kandić, M. (2016). Fruit cultivars developed at Fruit 
Research Institute, Čačak (1946–2016). Čačak: Fruit 
Res. Institute.

Milatović, D., Durovic, D., Zec, G., Boskov, D., Radovic, M.  
(2018). Evaluation of Medium Early Plum Cultivars in 
The Region of Belgrade (Serbia). Proceedings of the 
IX International Agricultural Symposium “Agrosym”, 
612–618

Milatović, D., Đurović, D., Zec, G., Boškov, Đ. (2021). 
Evaluation of growth and productivity of some Europe-
an plum cultivars. Acta Hortic., 1308, 229–234 https://
doi.org/10.17660/ActaHortic.2021.1308.32

Milošević, T., Milošević, N., Mratinić, E. (2010). Mor-
phogenic Variability of some autochthonous plum 
cultivars in Western Serbia. Brazil. Arch. Biol. Tech-
nol., 6, 1293–1297. https://doi.org/10.1590/S1516-
89132010000600005

http://doi.org/10.17306/J.AFS.1297
http://www.food.actapol.net/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.mzh.government.bg/bg/statistika-i-analizi/izsledvane-rastenievadstvo%20/danni/
https://www.mzh.government.bg/bg/statistika-i-analizi/izsledvane-rastenievadstvo%20/danni/
https://www.mzh.government.bg/bg/statistika-i-analizi/izsledvane-rastenievadstvo%20/danni/
https://doi.org/10.17660/ActaHortic.2021.1322.16
https://doi.org/10.17660/ActaHortic.2021.1322.16
https://doi.org/10.1111/j.1365-2621.1968.tb00887.x
https://doi.org/10.17660/ActaHortic.2016.1139.23
https://doi.org/10.17660/ActaHortic.2016.1139.23
https://doi.org/10.24326/asphc.2021.2.3
https://doi.org/10.17660/ActaHortic.2021.1308.32
https://doi.org/10.17660/ActaHortic.2021.1308.32
https://doi.org/10.1590/S1516-89132010000600005
https://doi.org/10.1590/S1516-89132010000600005


Popski, G., Stefanova, B., Minkov, P. (2024). Evaluation of Serbian Plum Cultivars under the Agro-Ecological Conditions of the 
Troyan Mountain Region. Acta Sci. Pol. Technol. Aliment., 23(4), 503–512. http://doi.org/10.17306/J.AFS.1297

512 www.food.actapol.net/

Milosevic, T. (2000). Bearing Potential of Standard and Se-
lected Pozegaca. Acta Hortic., 536, 369–374 https://doi.
org/10.17660/ActaHortic.2000.536.43

Milošević, N., Glišić, I. S., Đorđević, M., Radičević, S., 
Jevremović, D. (2021). An overview of plum breeding at 
Fruit Research Institute, Čačak. Acta Hortic., 1322, 7–12 
https://doi.org/10.17660/ActaHortic.2021.1322.2

Minkov, P., Popski, G., Stefanova, B. (2021). Basic Physico-
Chemical Parameters of the Fruits of Some Plum Culti-
vars, Related to their Suitability for Fresh Consumption 
and Processing. Scientific Papers. Series B. Horticul-
ture, Vol. LXV(1), 162–168 https://horticulturejournal.
usamv.ro/index.php/scientific-papers/issues?id=946 

Mitrović, O., Popović, B., Glišić, I., Korićanac, A., Lepo-
savić, A., Jevremović, D., Miletić, N. (2020). Čačanska 
Rodna-a plum cultivar for drying. J. Pomol., 54, 207–208,  
15–24. https://www.casopisnvd.rs/pojedinacni-brojevi/ 
54_207-208 

Molnár, Á.M., Ladányi, M., Kovács, S. (2016). Evalua-
tion of the production traits and fruit quality of German 
plum cultivars. Acta Univ. Agricult. Silv. Mendelianae  

Brunensis, 64(1), 109–114. DOI: 10.11118/actaun201664 
010109 

Mondeshka, P. (1970). Study of the influence of Biomin on 
the reproductive manifestations of Kyustendilska blue 
plum. Sofia: Anniversary Collection of Scientific Works 
of the Academy of Agricultural Sciences, 39–48. 

Pešaković, M., Glišić, I., Tomić, J., Karaklajić Stajić, Ž., 
Rilak, B., Mandić, L., Đukić, D. (2020). Evaluation of 
innovative and environmentally safe growing practice 
suitable for sustainable management of plum orchards. 
Acta Agricult. Serbica, 25 (49), 77–82. https://doi.
org/10.5937/AASer2049077P

Singleton, V., Rossi, J. (1965). Colorimetry of Total Phe-
nolics with Phosphomolybdic-Phosphotungstic Acid 
Reagents. Am. J. Enol. Vitic., 16, 144–158. https://doi.
org/10.5344/ajev.1965.16.3.144

Tomić, J., Štampar, F., Glišić, I., Jakopič, J. (2019). Phy-
tochemical assessment of plum (Prunus domestica L.) 
cultivars selected in Serbia. Food Chem., 299, 125113. 
https://doi.org/10.1016/j.foodchem.2019.125113

http://doi.org/10.17306/J.AFS.1297
http://www.food.actapol.net/
https://doi.org/10.17660/ActaHortic.2000.536.43
https://doi.org/10.17660/ActaHortic.2000.536.43
https://doi.org/10.17660/ActaHortic.2021.1322.2
https://horticulturejournal.usamv.ro/index.php/scientific-papers/issues?id=946
https://horticulturejournal.usamv.ro/index.php/scientific-papers/issues?id=946
https://scholar.google.com/scholar?cluster=823472008225950147&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=823472008225950147&hl=en&oi=scholarr
https://www.casopisnvd.rs/pojedinacni-brojevi/54_207-208
https://www.casopisnvd.rs/pojedinacni-brojevi/54_207-208
https://www.researchgate.net/publication/296474020_Evaluation_of_the_Production_Traits_and_Fruit_Quality_of_German_Plum_Cultivars
https://www.researchgate.net/publication/296474020_Evaluation_of_the_Production_Traits_and_Fruit_Quality_of_German_Plum_Cultivars
https://doi.org/10.5937/AASer2049077P
https://doi.org/10.5937/AASer2049077P
https://doi.org/10.5344/ajev.1965.16.3.144
https://doi.org/10.5344/ajev.1965.16.3.144
https://doi.org/10.1016/j.foodchem.2019.125113



