
South Western Journal of                                                                              Vol.9, No.1, 2018 
Horticulture, Biology and Environment                                                                        pp.25-34 
P-Issn: 2067- 9874, E-Issn: 2068-7958                                                                                                        Art.no. e18103 
 
 

EVALUATION ON GENETIC DIVERSITY OF PHENOTYPIC 
TRAITS IN MYROBALAN PLUM (Prunus Cerasifera EHRH.) 

 
Sina Niculina COSMULESCU1,  Mira Elena IONICA1  and  Nicoleta MUTU2 

 
1. University of Craiova, Horticulture Faculty, A.I. Cuza Street 13, 200585, Craiova, Romania. 

2. University of Craiova, Horticulture Faculty, Master Studies Environmental Management of Natural 
Resources, A.I.Cuza Street 13, 200585, Craiova, Romania. 

* Corresponding author’s email: sinacosmulescu@hotmail.com 

 
ABSTRACT. Fruits of myrobalan plum from the semi-cultivated flora of 
Oltenia were studied by morphological trait, total dry substance, soluble 
substance, sugar and acidity. The purpose of the study was to acquire basic 
data for conservation and utilization of the species. The results indicated that 
there are considerable genetic variations in these aspects: fruit weight (5.86-
15.39 g), fruit length (22.03-29.29 mm), diameter (20.86-28.75 mm), pulp 
ratio (81.34-99.02%), soluble dry substance (12.5-18.56%), total dry 
substance (14.06-22.36%), and total sugar (10.78-17.2 g/100 g). The shape 
of the fruit was mainly round, and the colors of fruit were red, black, yellow. 
Variation coefficient of traits, which revealed wider variation range and rich 
genetic diversity, show a large potential for futher selection. 
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INTRODUCTION 
 
In spontaneous and cultivated flora in the sub-Carpathian area of Oltenia 
(Romania), the genus Prunus is strongly represented by species P. 
domestica, P. insititia, P. cerasifera, P. spinosa, P. sylvestris, P. cerasus, P. 
persica etc. From these species, in time, local cultivars and biotypes were 
formed as a result of intra- and interspecific hybridation. Being well adapted 
to ecological conditions specific to the area, different genotypes were 
widely used in breeding (Botu et al. 2002, 2010, Cosmulescu et al. 2010). 
Myrobalan plum (Prunus cerasifera) is found on wide areas, from the plains 
to the hilly area, being frequently found in the southern area of Romania. It 
is used as a source of genes to grow resistance to high and low 
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temperatures, for resistance to cold, higher crops, and early ripening. Like 
plums, myrobalan plums have a number of characteristics that recommend 
them to be used for fresh consumption, in food canning industry, making 
brandy etc. (Istrate 2007). In general, myrobalan plums are used as table 
fruits in the Balkan countries. In Băneşti village, Răcari area (Dâmboviţa 
County), grafted myrobalan plums were noticed to preserve the fruits 
quality (Sonea 1957). There is a multitude of genotypes in this species, with 
a high diversity in the characteristics of growth, production, fruit quality, 
decorative features etc., which allows selection of genotypes of interest in 
spontaneous and semi-cultivated flora, to be used in fruit tree farming. 
Analyzing the genetic diversity of 47 genotypes of myrobalan plum, Liu et 
al. (2008) highlighted a high diversity of morphological features, soluble 
substance content, mineral elements in mature fruits. Nikolić et al. (2007) 
highlighted distinct morphological properties of fruits in 17 genotypes of 
myrobalan plum and established that genetic variability had a major 
influence on variability of fruit weight, pulp weight and total acid content, 
while the genotype × year interaction played a decisive role in determining 
the content variability of soluble substances and sugars. Lombardi-Boccia 
et al. (2004) highlighted the fact that there are differences between 
macronutrients, but also between concentrations of antioxidant vitamins 
and phenolic compounds in myrobalan plums cultivated on various soils. 
Another study aimed to improve knowledge of Sicilian plum germplasm 
through a characterization action that included various steps: biometrical, 
qualitative, nutraceuticals (Impallari et al. 2010). Local myrobalan plum 
cultivars could serve as a remarkable genetic base and a source of 
germplasm for cultivation and development of new cultivars. The cultivar 
"Uriașe de Sibiu" was remarked by its commercial aspect, good taste and 
tolerance to PPV, being recommended both as a breeder in breeding 
programs and as an extension in commercial plantations in Romania 
(Butac et al. 2013). Even if they are considered to be banal fruits, the 
myrobalan plums have some very important properties. They have a 
vitaminising and energizing role, while helping to detoxifying the body. 
Because they have fewer calories, they are also recommended in weight 
loss diets. Myrobalan plum is considered to be a valuable source for the 
selection of new plum rootstocks (Duţu et al. 1993). For the afforestation of 
degraded land that are inefficient for agriculture in the south-east of the 
Romania, the myrobalan plum along with Fraxinus ornus,  the mahaleb 
cherry (Prunus mahaleb), Carpinus orientalis is recommended to be 
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planted on predominantly sunny slopes (Constandache et al. 2006). This 
paper aims to study genetic diversity of myrobalan plum  genotypes and 
physical and chemical characteristics of fruits in selected genotypes to 
identify genotypes of fruit farming interest. 
 
 
MATERIAL AND METHOD 
 
Research has been carried out on the territory of Gighera village (23°47′26″ E, 
43°50′19″N) at an altitude of 37 m above sea level. The area belongs to the 
temperate climate area, with Mediterranean influences due to the south-western 
location. Owing to the type of relief existing within the territory, Dolj county has a 
warmer climate than the central and northern part of Romania, with an annual 
average temperature of 10-11.5°C and rainfall ranging within 400-600 mm, but 
having also climate risk phenomena. 20 genotypes of myrobalan plum (Prunus 
cerasifera) were taken under study, originated from the seed, and were found in a 
semi-cultivated status. Each genotype taken under study bears a running Arabic 
numeral number in front of which the initial letter of the area name was placed, 
where the observations were made (Z - Zăval), and then the area marked in capital 
letters (for example, Z1A). The observations were focused on morphological 
characteristics of the fruit: size, color, pulp/kernel ratio etc. The working method 
used was observation, carried out over the time duration of rest and vegetation. 
The water content and total dry substance (TDS) of fruits were determined by 
method of laboratory oven; the soluble dry substance by refractometric method, 
and the sugars and titratable acidity (Ionica 2004) were also determined. Data 
obtained were recorded in tables and graphs and statistically analyzed using the 
Descriptive Statistics program. 
 
 

RESULTS AND DISCUSSIONS 
 
In order to determine genetic diversity, 20 genotypes of P. cerasifera were 
taken under study. The studied myrobalan plum  genotypes have the tree 
height between 3 and 7 m, crown diameter between 2.5 and 7 m, trunk 
diameter between 11 and 35 cm, age between 5 and 25 years, and fruit 
productivity between 15 and 175 kg per tree. In Romania specimens were 
found to have 1.10 m circumference, as is the case of a myrobalan plum 
tree in Banesti village, Răcari area (Sonea 1957). From the research 
conducted it can be pointed out that within the genotypes studied there is a 
wide range of types, which are different in size, shape and weight of fruits, 
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but also by their color. Myrobalan plum fruit shape is almost round, the pulp 
is red and yellow, succulent with sweet or very sweet taste, sticky or less 
sticky kernel to the pulp. The fruit development duration is about 100 days. 
Most fruits reach maturity stage at the end of June. The following 
determinations were carried out on fruits: fruit diameter and height, fruit 
weight and kernel weight, pulp weight and pulp percentage. The values 
recorded for mean, minimum, maximum, and coefficient of variation for fruit 
height and diameter in the 20 genotypes of studied myrobalan plum are 
shown in Table 1. The average fruit height varied between 22.03 mm (Z4A) 
and 29.29 mm (Z6A), while  diameter varied between 20.86 mm (Z4A) and 
28.75 mm (Z6A). The variation coefficient for both characteristics averaged 
less than 10, which is indicating a high degree of fruit uniformity in the 
studied genotypes (Table 1). The lowest value of variability coefficient for 
fruit height was found in the Z1B genotype (0.64), thus indicating that the 
fruits of this genotype showed great uniformity for this character. The same 
characteristic is also recorded for the fruit diameter in the same genotype 
(CV% = 0.74). The fruit weight is a useful feature in breeding programs. 
Myrobalan plum fruits are very variable in size and weight (5.86-15.39 g), 
as well as kernels (0.47-1.77g) (Table 1). Variation limits between 
myrobalan plum genotypes were 2.62 times for fruit weight. The Z6A 
genotype had the largest fruit among the 20 studied genotypes of 
myrobalan plum. High variability in fruit weight was recorded in the Z3A 
genotype (30.84%). The most uniform fruits, in terms of fruit weight, were 
recorded in the Z1B genotype (1.92%). Analyzing genetic diversity of 47 
genotypes of myrobalan plum, Liu et al. (2008) found the largest diversity in 
fruit weight; the variation coefficient was 9.13%, and the fruit color varied 
from red to black and yellow. In analyzing the data obtained, for ZA6 
genotype, 24% of fruits analyzed had an average fruit weight of 13.51-
14.48g, and only 4% of fruits had the weight of more than 20.3g (Table 1). 
At the opposite pole, with the smallest fruits, the ZA4 genotype is recorded. 
The analysis of percentage distribution in fruit weight of ZA4 genotype 
shows that 28% of fruits analyzed had an average fruit weight between 
6.12-6.8 g, and only 4% had a fruit weight of over 8.16 g. Pulp weight and 
pulp percentage is a quality indicator for stone fruit genotypes. Pulp content 
analysis in identified genotypes indicates variation limits ranging from 5.39 
to 13.86 g in myrobalan plum genotypes, while the pulp percentage ranged 
from 81.34 to 99.02%. The highest pulp content was recorded in A1B 
genotype of myrobalan plum. The variation coefficient for pulp weight was  
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Table 1/A. Descriptive statistics* for characteristics of fruits in selected genotypes  
P. cerasifera*. 

 

Characters / 
genotypes 

Z1A Z2A Z3A Z4A Z6A Z8A Z9A 

Mean 23.3 22.72 26.13 22.03 29.29 25.8 23.07 
Minimum 20.48 19.06 22.63 18.3 23.45 22.54 20.23 

Maximum 25.75 24.92 30.59 25.24 34.67 28.73 25.24 
SD 1.31 1.4 1.99 1.3 2.05 1.33 1.18 

Fruit 
length 
(mm) 

CV (%) 5.62 6.18 7.63 5.91 7 5.16 5.12 

Mean 23.24 22.47 25.05 20.86 28.75 25.68 22.01 

Minimum 18.66 18.7 21.15 16.56 23.07 21.65 20.32 
Maximum 29.72 29.08 32.91 24.55 36.56 28.89 25.37 
SD 1.9 1.86 2.71 1.38 2.88 1.43 0.86 

Diameter  
(mm) 

CV (%) 8.2 8.29 10.82 6.64 10.04 5.59 3.95 
Mean 7.78 6.96 10.08 5.86 15.39 10.43 6.64 
Minimum 5.1 4.41 5.32 2.72 11.57 5.54 5.21 
Maximum 11.15 10.36 26.2 8.84 21.28 13.77 8.53 
SD 1.34 1.32 3.1 1.03 2.56 1.58 0.75 

Fruit  
weight 
(g) 

CV (%) 17.27 19.08 30.84 17.67 16.68 15.14 11.34 

Mean 0.49 0.54 0.77 0.47 1.53 0.9 0.6 
Minimum 0.2 0.35 0.43 0.26 1.02 0.08 0.36 
Maximum 0.67 0.71 1.97 0.8 2.22 1.93 0.81 
SD 0.08 0.07 0.21 0.094 0.27 0.3 0.07 

Stone 
weight 
(g) 

CV (%) 17.09 12.93 28.36 20.12 17.9 33.32 11.79 

Mean 93.42 92.03 92.02 91.79 89.97 91.26 90.83 

Minimum 88.53 88.45 82.53 80.88 86.7 85.1 87.92 

Maximum 97.7 94.76 97.02 95.13 94.35 99.18 95.09 
SD 1.46 1.39 2.27 2.04 1.37 2.52 1.2 

Pulp 
ratio (%) 

CV (%) 1.57 1.51 2.47 2.22 1.52 2.77 1.33 
 

**Data expressed as means ± SD 
Continued on next page 

 
 

high in A3A genotype (32.4%). For pulp percentage, the variation 
coefficient with values below 15% in myrobalan plum indicate a high 
homogeneity for this character. In terms of pulp percentage, most fruits 
(26%) of the ZA6 genotype fall within the 89.76-90.52% class. For this 
character, in ZA4 genotype, 33% of fruits had a pulp percentage between 
92.28 and 93.71%, and only 11% were recorded to have over 93.71% pulp 
percentage. Research conducted on morphological and biometric  
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Table 1/B. (continued) 
 

Characters / 
genotypes 

Z1B Z2B Z3B Z4B Z6B Z1C Z2C 

Mean 25.78 25.51 25.8 28.79 23.84 25.78 25.92 
Minimum 22.19 22.34 22.41 26.15 21.17 7 23 

Maximum 28.84 27.87 32.01 32.64 26.32 28.66 28.75 
SD 1.65 1.33 1.52 1.77 1.42 2.51 1.48 

Fruit 
length 
(mm) 

CV (%) 0.64 5.21 5.92 6.18 5.96 9.76 5.72 

Mean 24.44 22.75 25.31 26.3 24.8 25.19 25.35 

Minimum 20.14 19.56 21.44 23.24 21.95 19.77 21.14 
Maximum 28.93 25.16 28.97 34.41 28.85 28.75 41.11 
SD 1.82 1.2 1.53 2.45 1.49 1.84 2.24 

Diameter  
(mm) 

CV (%) 0.74 5.28 6.07 9.33 6.02 7.31 8.85 
Mean 9.22 8.06 9.96 11.58 9.54 9.89 10.11 
Minimum 5.86 5.76 5.85 8.66 7.09 2.53 6.54 
Maximum 12.57 10.04 13.37 19.15 13.23 13.66 13.4 
SD 1.77 1.01 1.5 2.61 1.54 1.97 1.46 

Fruit  
weight 
(g) 

CV (%) 1.92 12.54 15.11 22.57 16.19 19.92 14.45 

Mean 0.63 0.74 0.8 1.02 1.77 0.94 1.25 
Minimum 0.36 0.07 0.39 0.16 0.49 0.5 0.29 
Maximum 0.99 1.02 1.52 1.51 4.83 4.03 1.97 
SD 0.12 0.12 0.22 0.34 1.02 0.36 0.43 

Stone 
weight 
(g) 

CV (%) 2.02 16.95 28.58 33.26 57.8 38.92 34.55 

Mean 99.02 90.71 91.88 91.22 81.34 90.08 87.2 

Minimum 88.62 87.12 86.73 86.2 40.58 58.19 78.05 

Maximum 95.6 98.86 95.82 98.15 95.03 94.8 97.4 
SD 1.47 1.69 2.05 2.48 11.04 4.42 5.22 

Pulp 
ratio (%) 

CV (%) 0.15 1.86 2.24 2.72 13.57 4.91 5.99 
 

**Data expressed as means ± SD 
Continued on next page 

 
 

characteristics of 32 genotypes selected from spontaneous populations of 
Prunus cerasifera in the eastern region of Serbia by Miletić et al. (2005) 
have highlighted the diversity of fruit characteristics. The average fruit 
weight was 12.1 g, with variations between 24.3 and 4.8 g, while the kernel 
weight had an average value of 0.85 g with variations between 2.2 and 0.3 
g. Depending on fruit and kernel weight, mesocarp content was on average 
93%, with variation limits between 96.3 and 90.3%. The data obtained are 
similar to those in the literature and indicate a high diversity: for fruit weight: 
3.30 times for genotypes in Gighera; 5,06 times for genotypes in Serbia; for  
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Table 1/C. (continued) 
 

Characters / genotypes Z4C Z5C Z7C Z9C Z11C Z12C 

Mean 26.25 28.49 23.75 25.13 23.73 25.57 
Minimum 23.53 24.65 21.43 18.77 20.34 21.26 

Maximum 30.51 31.9 25.96 29.4 26.25 29.21 
SD 1.46 1.71 1.12 2.56 1.4 1.68 

Fruit 
length 
(mm) 

CV (%) 5.56 6 4.74 10.2 5.91 6.58 

Mean 25.34 26.55 21.67 24.39 24.85 24.44 

Minimum 22.21 21.14 15.88 19.84 21.5 21.22 
Maximum 28.58 30.41 23.96 30.28 28.79 27.69 
SD 1.5 1.97 1.5 2.48 1.74 1.54 

Diameter  
(mm) 

CV (%) 5.93 7.42 6.93 10.17 7.01 6.3 
Mean 10.23 12.44 7.03 9.28 9.22 9.28 
Minimum 7.26 1.33 5 1.09 7.1 6.24 
Maximum 13.32 17 8.69 19.09 13.16 12.76 
SD 1.48 2.58 1.06 2.65 1.68 1.5 

Fruit  
weight (g) 

CV (%) 14.56 20.79 15.08 28.57 18.28 16.24 

Mean 1.05 1.35 0.59 1.12 1.35 0.8 
Minimum 0.58 0.23 0.38 0.3 0.5 0.58 
Maximum 1.44 2.35 0.86 1.99 1.84 1.35 
SD 0.16 0.41 0.1 0.37 0.32 0.16 

Stone 
weight (g) 

CV (%) 15.97 30.67 18.15 33.11 23.89 20.48 

Mean 89.53 87.77 91.56 87.42 85.06 91.22 

Minimum 86.6 44.36 88.82 67.88 78.06 87.32 

Maximum 95.42 97.54 93.47 95.97 93.05 94.35 
SD 1.63 13.75 0.93 4.43 3.67 1.62 

Pulp ratio 
(%) 

CV (%) 1.82 15.66 1.02 5.07 4.32 1.78 
 

**Data expressed as means ± SD 

 
 

the pulp percentage: 1.21 times in Gighera genotypes, 1.06 times in Serbia 
genotypes; for kernel weight: 3.76 times for Gighera genotypes, 7.33 times 
for Serbia genotypes. Analyzing morphological characteristics of a new 
myrobalan cultivar, Zhang et al. (2012) highlighted the following 
characteristics: the fruit shape is almost round; the average fruit weight is 
15.5 g, the highest weight being 18.0 g; the pulp is yellow, delicate and 
juicy. Fruit weight of 15.39 g was also found in Z6A genotype in Gighera 
area, identical to the 'Senguo Jiaren' cultivar, thus indicating that semi-
cultivated flora in Gighera area is a valuable source for selecting  
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Table 2. Chemical characteristics* of fruits in selected genotypes. 
 

Genotype Total dry 
substance  

(%) 

Soluble dry 
substance  

(%) 

Total sugar 
(g/100 g  

FW) 

Titrable acidity  
(g malic 

acid/100 g FW) 
Z1A 17.21±0.92 16.46 ± 1.94 14.99±0.23 0.804±0.31 
Z2A 14.06±0.85 12.5±0.89 10.78±0.35 1.105±0.29 
Z3A 16.03±1.02 13.66±0.75 12.01±0.54 0.536±0.32 
Z4A 17.63±1.06 15.26±0.83 13.71±0.41 1.105±0.26 
Z6A 15.46±1.45 14.56±1.2 12.97±0.57 0.569±0.34 
Z9A 16.01±0.98 15.5±1.03 13.96±0.31 1.373±0.46 
Z4B 14.57±1.20 13.43±0.94 11.76±0.61 1.608±0.37 
Z5C 18.38±1.35 15.1±0.90 13.54±0.28 1.172±0.45 
Z11C 14.20±0.89 12.9±1.41 11.20±0.24 0.737±0.29 
Z1C 14.44±0.79 12.76±1.20 11.05±0.31 1.206±0.37 
Z2B 20.40±0.21 18.46±0.92 17.11±0.24 1.273±0.65 
Z3B 14.76±0.64 13.76±0.84 12.12±0.34 1.407±0.71 
Z1B 19.00±0.93 15.9±0.93 14.39±0.51 0.837±0.29 
Z8A 22.36±1.21 18.56±1.23 17.22±0.36 0.871±0.27 
Z4C 17.11±1.06 15.2±1.18 13.65±0.27 0.603±0.34 
Z12C 15.48±0.17 14.33±0.06 12.72±0.15 0.770±0.06 
Z9C 13.64±0.08 11.93±0.13 10.17±0.13 0.804±0.09 
Z2C 15.72±0.21 13.86±0.17 12.22±0.21 0.703±0.45 
Z6B 16.96±0.16 14.23±0.11 12.61±0.08 1.072±0.21 
Z7C 17.31±0.11 15.3±0.23 13.75±0.14 0.804±0.07 

 

*Data expressed as means ± SD of three samples analyzed separately. 

 
 

prospective genotypes. Fruits have a complex composition, being 
indispensable foods for a healthy diet (Cosmulescu et al. 2015, 2017, 
Ionica et al. 2013). Water, as an indispensable element to living organisms, 
including fruits, is found in their tissues within very high limits (3-5% for 
hazelnuts, 93% for strawberries). In general, the water content in fruits is 
75-90% (Radu 1985). In selected genotypes, the soluble dry substance, 
total dry substance, total sugar, titratable acidity were determined (Table 2). 
Myrobalan plums that are extremely accessible fruits in rural areas in 
Romania, have many nutritional properties with important health benefits. 
The soluble dry substance consists of soluble carbohydrates and soluble 
non-carbohydrates substances which together have influence on refractive 
index of aqueous extract in a particular horticultural product. Soluble dry 
substance varied between 12.5 (Z2A) and 18.56% (Z8A), while total dry 
substance varied between 14.06 (Z2A) and 22.36% (Z8A) in myrobalan 
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genotypes. Myrobalan plums contain at least 77.60% water. According to 
the literature, myrobalan plums are not rich in nutrients. The rich content of 
vitamin C and B complex vitamins, free organic acids, pectins, iron, 
calcium, phosphorus and magnesium is supplementing the rich intake of 
nutritive substance in these fruits belonging to the Prunus genus. In Z8A 
genotype, the highest total sugar content (17.22 g/100 g FW) was 
recorded, while the lowest was 10.78 g/100 g fm in Z2A. Titratable acidity 
expressed in g malic acid/100 g FW varied between 0.569 in Z6A 
genotype, and 1.608 in Z4B. Miletić et al. (2005) showed that myrobalan 
fruits in Serbia had an increased content of total acids, reaching an average 
of 3.09% (3.44-2.60%), while total sugar content was 6.00% (11.45-3.14%). 
Soluble solids content found by Zhang et al. (2012) has a value of 16.3%, 
total sugar of 166.4 mg/g FW, total acid of 2.42 mg/g FW. Having in view 
these characteristics, selections deserve special attention in terms of 
biodiversity conservation, as well as setting-up a genetic bank and 
commercial cultivation. 
 
 
CONCLUSIONS 
 
In conclusion, a highly genetic diversity was found in populations of Prunus 
cerasifera genus, in terms of both phenotypic and morphological characters 
and biochemical characteristics of the fruit, which is indicating a high 
potential of selection and exploitation. Under the same ecological and 
agrophytotechnical conditions, the fruits of the 20 genotypes of myrobalan 
plums taken under study had different characteristics, thus outlining the fact 
that these characteristics are genetically determined and also influenced by 
environmental factors. Further research will continue on assessing the 
adaptability of selections to climate conditions in the studied area. 
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