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Abstract

Cornelian cherry (Cornus mas L.) is a valuable species with great diversity in terms of variability of morphological
characteristics. Cornelian cherry’s genetic diversity is important for the adaptability of genotypes to environmental
conditions in different areas. The aim of this paper was to study the variability of some cornelian cherry shrubs from
local populations in Oltenia region, in order to identify and select genotypes of interest that are adapted to local
climatic conditions. A high variability of the plant's morphological characteristics has been observed both within
populations as well as between populations analyzed, variability which can be an important source in selecting
genotypes of interest with an important role in the breeding programs.
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INTRODUCTION

Cornelian cherry (Cornus mas L.) is a valuable
species because it has no particular
requirements for environmental factors and it
grows in extreme conditions. Its greatest
advantage is high plasticity and fruit value
(Cosmulescu et al., 2017, 2019; Cornescu,
2017). Neither the importance of landscaping,
nor the importance of land reconstruction
should be neglected (Dokoupil & Reznicek,
2013; Gavrila Calusaru & Cosmulescu, 2018).
Cornelian cherry is a slow-growing shrub,
which develops on well-drained calcareous
soils, supporting very well the shadow of tall
trees (Durkovig, 2008). It is also encountered
on hills, forests, clearings, rarely in meadows,
near solitary paths in the forest as well as in
farming culture. In order to avoid the loss of
Cornelian cherry biodiversity, it is necessary to
collect and preserve genotypes with high
variability and adaptability to environmental
conditions (Mratini¢ et al., 2015). Cornelian
cherry genetic preservation will be essential for
the development of productive cultivars,
suitable to the needs of commercial farmers
and small farmers (Klimenko, 2004). Knowing
the history of the areas where Cornelian cherry
appears is important to know the adaptability of
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some  genotypes under  environmental
conditions in different regions of as many
countries as possible (Yilmaz et al., 2009).
Higher altitudes, even 1400 m -at which the
Cornelian cherry is encountered- do reflect the
high degree of tolerance to the action of various
abiotic and biotic factors (Brindza et al., 2007).
The aim of this paper was to study the
variability of Cornus mas L shrubs in Oltenia’s
local populations, in order to identify and select
genotypes of interest that are well adapted to
local climatic conditions.

MATERIALS AND METHODS

Materials. The study was carried out on 85
cornelian cherry genotypes in spontaneous
flora within three populations: two in Northern
Oltenia, Gorj county, namely the village of
Calaparu  (44°41'40"N  23°17'3"E; 155m
altitude) and Strimba-Jiu (44°45'N 23°19'E;
150m altitude), and the third one in Eselnita
(44°42'7"N 22°21'48"E; 86m altitude) in the
South-Western area of Mehedinti County.

Methods. The identified genotypes were coded
with digits and letters, the letter representing
the research area and the number is the
genotype of the respective population:
Calaparu (Cl...Cn), Strimba-Jiu (Sol...Son,



Svml..Svmn) and  Eselnita  (El...En).
Pomological characteristics were evaluated in
genotypes selected according to UPOV
morphological descriptors used for cherry tree
and adapted to Cornelian cherry (Bosancic,
2009; Mratini¢ et al, 2015). Pomologic
characteristics analysed in the selected
genotypes were: number of stems on genotype,
plant habitus, stem diameter, canopy diameter,
plant height, stem section area and ability to
form basal shoots in genotypes of the analysed
populations (Cosmulescu et al., 2018a,b). The
number of stems of each genotype in the
populations analysed was determined by
counting the stems, thus making a nominal
description by populations. Stem diameter in
each genotype was calculated using the formula
D 2R, where R L2n, L being the
circumference measured in cm for each stem of
Cornelian  cherry genotype. Habitus of
genotypes has also been described nominally
by populations according to classification
criteria for fruit tree species with regard to
habitus. The plant height was determined by
measuring meter and expressed in meters.
Canopy diameter was determined by measuring
two diameters in two perpendicular directions
by means of the meter and calculating the
average diameter of canopy expressed in
meters. Stem section area (SST) was calculated
according to the SST=nr? formula for each
stem of genotype, after which the sum and the
mean surface area of the stem sections were

calculated for each genotype using the formulas

Y SST = SST1 + -+ + SSTn and X=EiST~

The ability to form basal shoots in each
genotype was determined based on the number
of basal shoots observed in the immediate
proximity of the parent plant (a circle with a 1
m radius was drawn and the basal shoots inside
the circle were counted) on a 1 to 5 scale
(Vescan, 2011). The recorded data was
processed using the statistical analysis program
(Data analysis).

RESULTS AND DISCUSSIONS

Cornelian cherry grows from the plain up to
1600 m altitude. The studied populations are
located at different altitudes ranging from 86 m
in Eselnita population and, respectively, 155 m
in Calaparu population, Gorj County (Table 1).
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Bosnjakovi¢ et al. (2012) studied Cornelian
cherry genotypes in Montenegro at an altitude
of 1280 m, Bijeli¢ et al. (2012) in Serbia at
1300 m, Rop et al. (2010) in Czechia at over
1400 m and in Iran at over 1511 m
(Hassanpour et al., 2012). Drkenda et al. (2014)
found Cornelian cherry plants in Bosnia
Herzegovina at an altitude between 345 and
700 m. Taking into account the results with
regard to pomological characteristics (Table 2)
it is noted that they show high variability both
between populations and within each
population. Thus, the number of stems varied
in the Strimba-Jiu population between 1 and 5
stems on genotype as follows: a stem in
genotypes Sol, So5, So7, two stems in So3,
So4, So6, Svml, Svm7. One single genotype
had 5 stems (Svml0), while the rest had 3
stems. Genotypes in Calaparu population
presented between two (C16) and five stems
(C5, C8 and C10). In Eselnita population
genotypes have a variable number of stems,
between one stem (E2, E4, E20, E30) and six
stems (E26, E35, E41, E43). Knowing the
number of stems, the sum of stem section areas
was calculated, on the basis of which the mean
section area was calculated, which had values
between 47.29 cm? (C10) and 236.84 cm? (C4)
in Calaparu population; in Eselnita population,
the mean of stem section area varied between
31.78 cm? (E47) and 424.64 cm? (E8), while in
Strimba-Jiu population the mean of trunk
section area had values ranging from 17.78 cm?
(So7) to 103.17 cm? (Svm8). The average
diameter of stems varied between 7.39 cm
(C13) and 1727 cm (C4) in Calaparu
population, between 6.25 cm (E47) and 22.60
cm (E14) in Eselnita population, and between
474 cm (So7) and 11.16 cm (Svmg) in
Stramba-Jiu population. The very large
differences between genotypes of the three
populations analyzed are due to age, knowing
that stem diameter is correlated with genotype
age. As for the stem diameter, the literature
specifies values between 10-12 cm (Gradinariu
et al., 1998), between 25-45 cm (Batsatsashvili
et al., 2016) and between 3.42 - 7.80 cm
(Ja¢imovi¢ & Bozovi¢, 2016) in genotypes in
Montenegro. Regarding the canopy mean
diameter, the highest value was calculated in
genotypes E5, E18 and C3 (7.5 m), while the
lowest (2.25 m) in S1genotype.



Table 1. Geographic coordinates of Cornelian cherry populations (Cornus mas L.) analysed

Geographic coordinates Number of

No | Populations Latitude Longitude Altitude individuals
1 | Eselnita, Mehedinti county 44°42"7"N 22°21'48"E 86 m 50
2 | Calaparu, Gorj county 44°41'40"N 23°17'3"E 155m 17
3 | Strimba-Jiu, Gorj county 44°45'N 23°19'E 150 m 18

Table 2. Variability of morphologic characteristics of genotypes selected in research areas

Population Statistical Sum SST Mean SST Mean diameter of | Mean diameter of Shrub
P analysis (cm?) (cm?) stem (cm) canopy (m) height (m)
X+SD 379.46+186.75 94.19+43.30 10.45+2.46 5.08+1.44 5.46+0.81
Minimum 140.68 47.29 7.39 3.15 4.20
Calaparu
Maximum 947.37 236.84 17.27 7.50 7.20
CV% 49.21 45.97 23.53 28.35 14.82
X£SD 544.72+363.11 173.75+91.65 13.42+3.72 5.26+1.05 6.18+1.27
. Minimum 89.28 31.78 6.25 2.50 4.00
Eselnita
Maximum 1929.96 424.64 22.60 7.50 10.00
CV% 66.65 52.74 27.70 20.03 20.60
X£SD 139.32+85.54 54.55+26.15 7.84+1.97 3.35+0.86 3.84+0.83
Strimba Minimum 17.78 17.78 4.76 2.25 3.00
Jiu Maximum 323.95 103.17 11.16 5.00 5.40
CV% 61.39 47.93 25.13 25.63 21.62

Canopy diameter in Calaparu population varied
between 3.15 m (C1, C15) and 7.50 m (C3), in
Strimba-Jiu genotypes ranged between 2.25 m
(Svml, Svm10, Svml1) and 5 m (So06), and in
Eselnita population the canopy diameter was
between 2.50 m (E40) and 7.50 m (E18). The
highest coefficient of variation calculated for
canopy diameter (28.35%) was found in
Calaparu genotypes, while the lowest (19.96%)
in Eselnita population genotypes. The height of
shrubs varied between 3m (Sol) and 10m
(E18) and ranged from 4m (E2) and 10m (E18)
in genotypes of Eselnita population, between
4.20m (C14) and 7.20m m (C9) in Calaparu
genotypes, and between 3 m (Svml, Svm4,
Svm 6, Svm11) and 5.40 m (So2, So6) in those
in  Strimba-Jiu. The highest variation
coefficient for the shrub height (21.26%) was
calculated for the genotypes of Strimba Jiu
population, and the lowest (14.82%) for
Calaparu genotypes. The data obtained for the
plant height are in accordance with literature,
where Cornelian cherry is mentioned as a
shrub, sometimes arbustoid, with a height of
0.71-1.35 m (Rezni¢ek & Salag, 2004), 5-8 m
(Mamedov & Craker, 2004) and even 8 m
(Bijeli¢ et al., 2010; Bosnjakovi¢ et al., 2012).
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Prokaj et al. (2009) mentions cornelian cherry
as a shrub or tree with 5-12 m height, often
found from southern Europe to southern
Belgium and central Germany. Regarding the
growth habitus, most of genotypes studied
grow in the arbustoid shape with several stems
in the collar area, unequally developed. In
Strimba-Jiu population 3 genotypes with the
actual tree habitus (Sol, So5 and So7) were
identified, while the remaining 15 were
arbustoid. In Calaparu all 17 genotypes have
arbustoid habitus. In Eselnita, of all 50
individuals, only 6 genotypes (E2, E4, E20,
E28, E29, E30) grow in the shape of tree, the
rest of genotypes being arbustoid. Cornelian
cherry growth habitus ranges from bush to
small trees that can reach a height of 5m
(Bosan¢ié, 2009). In analysing the ability of
basal shoots forming data (Table 3) it shows
that of the 85 genotypes of Cornus mas L., the
highest ability to form basal shoots was in
Eselnita genotypes, with a range of variation
between 0-15 basal shoots, while the lowest
was recorded in Strimba-Jiu population, with
variation limits between 0 and 6 basal shoots.



Table 3. Ability to form basal shoots in genotypes of
studied populations

Statistical analysis
Population Mean £Sp | Variation CV%
range
Eselnita 3.42+44.65 0-15 136.00
Calaparu 542.89 0-11 57.87
Strimba-Jiu 1.55+2.40 0-6 154.69

The highest coefficient of variation for basal
shoots ability was recorded in genotypes of
Strimba Jiu population (154.69%), while the
lowest in Calaparu population genotypes
(57.87%). Thus, taking into account the ability
to form basal shoots, genotypes with a very
high basal shoots ability (15 basal shoots in a 1
m perimeter around the mother plant) cannot be
recommended for use as root-stock in breeding
programs. Basal shoots ability plays a role in
genotype selection with decorative value
(Negrea & Zlatic, 2010). Table 4 shows that
50.59% of the studied genotypes did not form
basal shoots.

Table 4. Genotype distribution in analysed populations in
terms of basal shoots number

Bin Frequency Cumulative %
0 45 51.14
1.66 0 51.14
3.33 3 54.55
5 20 77.27
6.66 4 81.82
8.33 4 86.36
10 5 92.05
11.66 2 94.32
13.33 2 96.59
More 3 100.00

These genotypes may be recommended for
setting up plantations, as it is well known that
propagating material used for plantation set-up
should not form basal shoots. A percentage of
27.06% of studied genotypes recorded low
ability to form basal shoots (1-5 basal shoots),
average drainage (5-10 basal shoots) in only
15.29% of the genotypes, and strong ability
(10-15 basal shoots) and very strong ability
(15-20 basal shoots) had a percentage of 7.06%
of genotypes analysed. Genotypes with strong
and very strong ability to form basal shoots can
be recommended in reconstruction of degraded
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lands due to the highly developed radicular
system that helps to fix the soils. In the
literature, Prokaj et al. (2009) stated that, in
addition to its fruit-bearing role, cornelian
cherry is of particular importance in protecting
the environment by fixing the soil and
preventing its erosion due to basal shoots
forming ability.

CONCLUSIONS

A high variability of the plant's morphological
characteristics has been observed, both within
populations and between populations analysed,
variability that can be key source in selecting
genotypes of interest with a major role in
breeding programs.

REFERENCES

Batsatsashvili, K., Mehdiyeva N., Fayvush G., Kikvidze
Z., Khutsishvili M., Maisaia 1. (2016). Cornus mas
L., Cornaceae, in book: Ethnobotany of the
Caucasus, Springer International Publishing, R.W.
Bussmann (ed.), DOI 10.1007/978-3-319-50009-

6_108-1.
Bijeli¢, S., Golosin, B., Nini¢-Todorovié, J., Cerovié, S.
(2010). Morphological characteristics of best

Cornelian cherry (Cornus mas L.) genotypes selected
in Serbia. Genetic resources and crop evolution,
58(5), 689-695.

Bijeli¢, S, Golosin, B., Nini¢ Todorovi¢, J, Cerovié, S,
Bogdanovi¢, B. (2012). Promising Cornelian cherry
(Cornus mas L.) genotypes from natural population
in Serbia. Agriculturae conspectus scientificus, 77(1),
5-10.

Bosanci¢, B. (2009). Domestication and morphological
variation in wild and cultivated populations of
Cornelian cherry (Cornus mas L.) in the area of the
Drvar Valley, Bosnia and Herzegovina. Master's
thesis n0.69 Uppsala 2009.

Bosnjakovi¢, D., Ognjanov, V., Ljubojevi¢, M., Barac,
G., Predojevi¢, M., Mladenovi¢, E., Cukanovié, J.
(2012). Biodiversity of wild fruit species of Serbia.
Genetika, 44(1), 81-90.

Brindza, P., Brindza, J.,, Toth, D., Klimenko, S.,
Grigorieva, O. (2007). Slovakian Cornelian cherry
(Cornus mas L.) potential for cultivation. Acta
Horticulturae, 760, 433-437.

Cosmulescu, S.N., Trandafir, 1., Cornescu, F. (2019).
Antioxidant capacity, total phenols, total flavonoids
and colour component of cornelian cherry (Cornus
mas L.) wild genotypes. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 47(2), 390-394.

Cosmulescu, S., Scrieciu, F., Iordanescu, O., Manda, M.
(2018A). Some pomological characteristics of medlar
(Mespilus germanica L.) genotypes. III International
Symposium on Horticultural Crop Wild Relatives,
34.



Cosmulescu, S., Gavrila Calusaru, F. (2018b).
Phenotypic variability of wild plum fruits (Prunus
spinosa L.) in genotypes from spontaneous flora in
southern  Oltenia, Romania. III  International
Symposium on Horticultural Crop Wild Relatives,
33.

Cosmulescu, S., Trandafir, 1., Nour, V. (2017). Phenolic
acids and flavonoids profiles of extracts from edible
wild fruits and their antioxidant properties.
International Journal of Food Properties, 20(12),
3124-3134.

Cornescu, F.C., Cosmulescu, S.N. (2017).
Morphological and biochemical characteristics of
fruits of different cornelian cherry (Cornus mas L.)
genotypes from spontaneous flora. Notulae Scientia
Biologicae, 9(4), 577-581.

Dokoupil, L., Reznigek, V. (2013). Production and use of
the Cornelian cherry (Cornus mas L.). Acta
Universitatis Agriculturae et Silviculturae
Mendelianae Brunensis, 60(8), 49-58.

Drkenda, P., Spahi¢, A., Begi¢-Akagi¢, A., Gasi, F.,
Vranac, A., Hudina, M., Blanke, M. (2014).
Pomological characteristics of some autochthonous
genotypes of cornelian cherry (Cornus mas L.) in
Bosnia and Herzegovina. Erwerbs-Obstbau, 56(2),
59-66.

Durkovig, J. (2008). Micropropagation of mature Cornus
mas ‘Macrocarpa’. Trees-Structure and Function,
22(4), 597-602.

Gavrila Calusaru, F., Cosmulescu, S. (2018).
Morphologic characteristics variability in Prunus
spinosa L. shrubs identified in southern area of
Oltenia, Romania. Notulae Scientia Biologicae,
10(3), 447-451.

Gradinariu, G., Istrate, M., Dascalu,
Pomicultura. Ed. Moldova, 28-29.

Hassanpour, H., Hamidoghli, Y., Samizadeh, H. (2012).
Some fruit characteristics of Iranian cornelian
cherries (Cornus mas L.). Notulae Botanicae
HortiAgrobotanici Cluj-Napoca, 40(1), 247-252.

M. (1998).

&9

Ja¢imovidv, V., Bozovi¢, D. (2016). Fenoloske osobine
sorti i selekcija drijena (Cornus mas L.) u uslovima
Gornjeg Polimlja. Arposname, 16(2), 173-180

Klimenko, S. (2004). The cornelian cherry (Cornus mas
L.): collection, preservation, and utilization of genetic
resources. J. Fruit Ornam. Plant Res, 12, 93-98.

Mamedov, N., Craker, L. (2004). Cornelian cherry a
prospective  source for phytomedicine. Acta
Horticulturae, 629, 83-86.

Mratini¢, E., Aksi¢, M., Rakonjac, V., Mileti¢, R., Zikié,
M. (2015). Morphological diversity of cornelian
cherry (Cornus mas L.) populations in the Stara
Planina Mountain, Serbia. Plant systematics and
evolution, 301(1), 365-374.

Negrea, R., Zlati, C. (2010). Flowers, fruits and tree
branches cromatic effect, seen as a source of color in
the vegetal landscape. Scientific Papers of the
R.LF.G. Pitesti, XXVI, 160-165.

Prokaj, E., Medve, A., Koczka, N., Ombodi, A. Dimeny,
J. (2009). Examination of cornel (Cornus mas L.)
fruits in Borsod-Abauj-Zemplen county (Hungary).
Latvian Journal of Agronomy, 12, 87-93.

Reznicek, V., Salag, P. (2004). Gene pool of less widely
spread fruit tree species. Acta univ. agric. et silvic.
Mendel. Brun, LII, 4, 159-168.

Rop, O., Mlcek, J., Kramarova, D. Jurikova, T. (2010).
Selected cultivars of cornelian cherry (Cornus mas
L.) as a new food source for human nutrition. African
Journal of Biotechnology, 9(8), 1205-1210.

Vescan, L. (2011). Selectia si inmultirea prin metode
clasice i micropropagarea unor genotipuri valoroase
de catina alba (H. rhamnoides ssp. carpatica) din
flora spontand a Romaniei. Cluj-Napoca. Teza de
doctorat.

Yilmaz, K. U., Zengin, Y., Ercisli, S., Orhan, E.,
Yalcinkaya, E., Taner, O., Erdogan, A. (2009).

Biodiversity, ex-situ conservation and
characterization of cornelian cherry (Cornus mas L.)
genotypes  in  Turkey.  Biotechnology &

Biotechnological Equipment, 23(1), 1143-1149.





