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A B S T R A C T 
Wild or dog rose (Rosa canina L.) is a successful colonizer of various habitats and different soil types and is widely distributed 
across the Republic of Croatia. In this research, in order to estimate pomological variability in native dog rose populations, four 
genotypes from four locations in different geographic areas of Croatia were selected and sampled. The genotypes selected were: 
genotype G1, originating from the continental part of Croatia (Pitomača); genotypes G2 and G3, originating from the 
Mediterranean part of Croatia (Kukurini and Posedarje, respectively); and genotype G4, originating from the upland part of 
Croatia (Gračac). Fruits were harvested at optimum harvest dates in 2010 and 2012. Genotype had a significant effect on each 
studied pomological trait (length, width, geometric mean diameter, sphericity, volume, surface, shape index, weight, flesh weight, 
flesh ratio and total dry matter content), while year significantly affected all parameters except sphericity and shape index. The 
highest values for most pomological traits in 2010 and 2012 were found in the G4 and G3 genotypes, respectively. This research 
highlighted the existence of high variability in pomological traits among dog rose populations in Croatia, which emphasizes the 
possibility of further breeding and cultivation. 
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И З В О Д  
Дивља ружа (Rosa canina L.) успешан је колонизатор различитих станишта и врста тла и раширена је у целој Републици 
Хрватској. Како би се утврдила помолошка варијабилност популација домаћих дивљих ружа, одабрана су и узоркованa 
четири генотипа дивље руже са четири различита подручја у Републици Хрватској. Одабрани су следећи генотипови: 
генотип Г1, пореклом из континенталног дела Републике Хрватске (Питомача); генотипови Г2 и Г3, пореклом из 
медитеранског дела Републике Хрватске (Кукурини и Поседарје); и генотип Г4, пореклом из планинског дела Републике 
Хрватске (Грачац). Плодови су убрани у оптималноj зрелости 2010. и 2012. године. Генотип је имао значајан утицај на 
све истраживане помолошке параметре (дужина, ширина, средњи геометријски пречник, сферичност, запремина, 
површина, индекс облика, тежина плода, маса меса, принос и укупан садржај суве материје). Годинa је ималa значајан 
утицај на већину истражених параметара, са изузетком сферичности и индексa облика. Највише вредности за већину 
истражених помолошких параметара у 2010. години забележене су за генотип Г4, а 2012. за генотип Г3. Ово 
истраживање наглашава постојање велике варијабилности између популација дивљих ружа у Републици Хрватској, што 
даје могућност даље селекције и узгоја. 

Кључне речи: Rosa canina L., дивља ружа, помолошки параметри, варијабилност. 

 
1. Introduction  
 

Wild or dog rose (Rosa canina L.), the most 
abundant species of the genus Rosa, is a successful 
colonizer of various habitats and different soil types 
and is widely distributed across the Republic of Croatia. 
In different localities it is known by various common 
names, like ’šipak’, ’pasja drača’, ’šipurak’ etc. The 
genus Rosa includes 37 species in Croatia (Nikolić, 
2018), 47 in Europe (Wrońska-Pilarek and Jagodziński, 
2009) and 100–250 or even more worldwide (Rehder, 
1940; Gudin, 2000; Jian et al., 2010; Popek, 1996; 
Wissemann, 2003; Smulders et al., 2011). These 

differences are the result of difficulties in identification 
due to heterogamous canina meiosis, variability inside 
the species, predominant matroclinal inheritance, 
polyploidy and interspecific hybridization (De Cock et 
al., 2008). Due to its valuable chemical composition 
(Vasić et al., 2020), the utilization of dog rose fruits has 
a long tradition (tea, jam, dessert soups, syrup, 
marmalade, jelly etc.), but it is rarely consumed raw. 
According to the macroscopic remains of the British 
flora, the fruits of different dog rose species were used 
as food in the late Neolithic Ages, Iron Ages, Old Ages 
and Middle Ages (Godwin 1975). In the Middle Ages, 
dog rose plants were used for medicinal purposes and 
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almost all plant parts were utilized (fruit, seed, petal, 
leaf and root). Since the first half of the 19th century, 
they have been used as decoration and rootstocks for 
grafting cultivated ornamental varieties (De Vries, 
2003; Werlemark and Nybom, 2010), as it was the case 
with other wild species (Hrotkó et al., 2008). Dog rose 
is also used for erosion prevention on infertile soils 
(Turkben et al., 2005). 

In wild rose breeding, the greatest attention is paid 
to fruit quality, which is the main key to market 
expansion. However, other traits, such as the absence 
of prickles, processing potential, adaptability and 
resistance or tolerance to pests, are also important. Dog 
rose fruit contains 10 to 50 times more vitamin C than 
orange fruit, and the highest amount of vitamin C 
among all studied species of the genus Rosa L. (Türkben 
et al., 2005). Dog rose fruits have better antioxidant 
properties than fruits from other fruit species well 
known for their good antioxidant potential, such as 
service tree, hawthorn, chokeberry, blackcurrant and 
blueberry (Mármol et al., 2017). Dog rose fruits contain 
more than 130 compounds (Cendrowski et al., 2012), 
such as fatty acids (Vasić et al., 2020). 

Studies of some individual pomological traits (size, 
shape, fruit weight and quantity of vitamin C) of 
different populations of dog rose species in Romania 
indicate the existence of notable variations between 
genotypes in the same population (Ghiorghiţă et al., 
2012a). This emphasizes the importance of studying 
variability in dog rose genotypes from various 
populations in order to isolate the ones that stand out 

for their productivity and quality traits useful in 
breeding. As determined by Werlemark (2000), dog 
rose has a high level of variability between populations, 
but low intraspecies variability. Further studies of 
phenotypically divergent genotypes will be very useful 
since in Croatia Šindrak et al. (2012) reported notable 
differences in R. canina plants that grow in the same 
area, thus showing their potential for breeding 
purposes. Therefore, the goal of this research was to 
assist in the isolation of dog rose genotypes with 
desirable traits from their natural populations in order 
to create new varieties and hybrids suitable for 
cultivation. 
 
2. Materials and methods  
 
2.1. Plant material 
 

To estimate pomological variability in native dog 
rose (R. canina L.) populations, four genotypes from 
four different geographic areas of Croatia were selected 
and sampled. Genotypes were labeled G1 to G4 as 
follows: genotype G1, originating from the continental 
part of Croatia (Pitomača); genotypes G2 and G3, 
originating from the Mediterranean part of Croatia 
(Kukurini and Posedarje, respectively); and genotype 
G4, originating from the upland part of Croatia (Gračac) 
(Figure 1). 

 

 

 Figure 1. Geographic locations of analyzed dog rose genotypes with associated markings 
 
2.2. Botanical analyses 
 

Botanical analyses of selected genotypes were 
conducted at the Department of Environmental 
Biology, University of Sapienza, Rome by Professor E. 
Lattanzi. All four genotypes were affiliated to the 
species Rosa canina L. 
 
2.3. Pomological measurements 
 

Fruits were harvested at optimum harvest dates in 
2010 and 2012. Afterwards, fruits were transferred to 

the Laboratory of the Department of Pomology, Unit of 
Horticulture and Landscape Architecture, Faculty of 
Agriculture, University of Zagreb, where measurements 
were conducted. The following pomological parameters 
were measured: fruit length (mm), fruit width (mm), 
geometric mean diameter (mm), fruit sphericity (%), 
fruit volume (mm3), fruit surface (mm2), fruit weight 
(g), fruit flesh weight (g), fruit flesh ratio (%), shape 
index, and total dry matter (%). For each trait (except 
for total dry matter), 20 fruits of each genotype were 
analyzed per year. As regards total dry matter, 3 joint 
samples per year were analyzed (a total of 60 fruits in 
each year since 1 joint sample consisted of 20 fruits).  
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Fruit length and fruit width (mm) were measured 
by a Prowin HMTY0006 digital caliper. Fruit weight (g) 
and fruit flesh weight (g) were measured by an OHAUS 
Adventurer AX2202 analytical balance. Fruit flesh ratio 
(%) was calculated by equation: (fruit flesh weight / 
fruit weight) · 100). Sphericity, volume, geometric 
mean diameter (GMD) and fruit surface were calculated 
by the equations reported by Jain and Bal (1997) and 
McCabe et al. (1986) according to Demir and Kalyoncu 
(2003). Samples were dried by a Binder ED115 dryer, 
and analysis of total dry matter content was conducted 
according to Ghiorghita et al. (2012a) and Güneş 
(2010). 
 
2.4. Statistical analysis 
 

Data were statistically analyzed using SAS 
statistical software ver. 9.4 (SAS Institute, NC) using 
ANOVA and Tukey’s HSD test (P ≤ 0.05). 
 
3. Results  
 

According to the ANOVA table (Table 1), year 
significantly affected all studied pomological traits (P ≤ 
0.001) with the exception of sphericity and shape 
index. Genotype had a significant effect on each studied 
pomological trait (P ≤ 0.001). Interaction between year 
and genotype had a significant effect on all studied 
pomological traits (P ≤ 0.001) with the exception of 
sphericity, shape index and fruit flesh ratio. Due to the 
significant effect of year on the majority of studied 
pomological traits, the results were additionally 
analyzed separately for each year (Tables 2 and 3). In 
both years, genotype significantly affected all 
pomological traits (P ≤ 0.001). 

Table 2 and 3 present the pomological trait values 
of studied dog rose genotypes. In 2010 and 2012, 
genotype G1 had significantly higher fruit length than 
genotypes G2 and G4. In 2010, genotype G2 had the 
significantly smallest fruit length. In 2010, genotype G4 
had the significantly highest fruit width and was 
followed by genotype G3. No significant difference was 
recorded between genotypes G2 and G1. In 2012, 
genotypes G4 and G3 had significantly higher fruit 

width than genotypes G1 and G2. In 2010, genotypes 
G3 and G4 had the significantly highest geometric mean 
diameter, and were followed by genotype G1, while 
genotype G2 had the significantly lowest geometric 
mean diameter. In 2012, genotype G3 had a 
significantly higher geometric mean diameter than 
genotypes G1 and G2, while no significant difference 
was recorded between the other genotypes. In 2010 
and 2012, the significantly highest fruit sphericity value 
was found in genotype G4, followed by genotypes G2 
and G3, while the significantly lowest fruit sphericity 
value was measured in genotype G1. In 2010, fruit 
volume was significantly highest in genotype G4, 
followed by genotype G3, and significantly lowest in 
genotypes G1 and G2. In 2012, genotypes G3 and G4 
had significantly higher fruit volume than genotypes G1 
and G2. In 2010, the significantly highest fruit surface 
value was measured in genotypes G3 and G4, followed 
by genotype G1, and the lowest in genotype G2. In 
2012, genotype G3 had a significantly higher fruit 
surface value than genotypes G1 and G2, while in other 
cases no significant difference was recorded. In 2010 
and 2012, the significantly highest shape index value 
was found in genotype G1, and the significantly lowest 
in genotype G4. In 2010 and 2012, genotypes G3 and 
G4 had significantly higher fruit weight than genotypes 
G1 and G2. In 2010, genotypes G3 and G4 had the 
significantly highest flesh weight, while genotype G2 
had the lowest. In 2012, genotype G3 had significantly 
higher flesh weight than genotypes G1 and G2 as well 
as genotype G4 than genotype G2. In 2010, genotype G1 
had the significantly highest fruit flesh ratio, while 
genotype G3 had a higher value than genotype G2. In 
2012, genotype G1 had the significantly highest fruit 
flesh ratio, while genotype G2 had the lowest. In 2010, 
the significantly highest content of fruit total dry 
matter was measured in genotype G3, followed by 
genotype G2, while the significantly lowest content of 
fruit total dry matter was recorded in genotypes G1 and 
G4. In 2012, the content of fruit total dry matter was 
significantly highest in genotypes G2 and G3, followed 
by genotype G4, while the significantly lowest content 
of fruit total dry matter was found in genotype G1.
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Table 1. 
ANOVA table of pomological traits of dog rose genotypes 

Source Length Width  GMD Sphericity Volume Surface  Shape index Fruit weight Flesh 
weight 

Fruit flesh 
ratio 

Total dry 
matter 

Year (Y) < 0.0001 *** < 0.0001 *** < 0.0001 *** 0.1043 n.s. < 0.0001 *** < 0.0001 *** 0.2313 n.s. < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** 
Genotype (G) < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** 

Y x G 0.0009 *** < 0.0001 *** < 0.0001 *** 0.2059 n.s. < 0.0001 *** < 0.0001 *** 0.3017 n.s. < 0.0001 *** < 0.0001 *** 0.3133 n.s. < 0.0001 *** 

Year 2010 
Genotype < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** 

Year 2012 
Genotype < 0.0001 *** < 0.0001 *** 0.0008 *** < 0.0001 *** < 0.0001 *** 0.0007 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** < 0.0001 *** 

Note: n.s. , ***: non-significant or significant at P ≤ 0.001, respectively 
 
Table 2. 
Length, width, geometric mean diameter (GMD), sphericity, volume, surface and shape index of fruits of dog rose genotypes (mean and standard deviation) 

Genotype Length (mm) Width (mm) GMD (mm) Sphericity (%) Volume (mm3) Surface (mm2) Shape index  
Year 2010 

G1 23.30 ± 3.12 a 11.36 ± 0.76 c 14.41 ± 1.14 b 0.62 ± 0.05 c 406.83 ± 53.59 c 656.35 ± 102.98 b 2.05  ± 0.23 a 
G2 17.94 ± 1.58 c 11.58 ± 0.78 c 13.38 ± 0.79 c 0.75 ± 0.05 b 422.75 ± 56.67 c 564.57 ± 66.92   c 1.55 ± 0.15 b 
G3 21.93 ± 1.49 ab 14.04 ± 1.19 b 16.28 ± 1.20 a 0.74 ± 0.03 b 623.32 ± 100.91 b 837.04 ± 119.73 a 1.84 ± 1.57 b 
G4 20.47 ± 1.48 b 15.17 ± 0.70 a 16.76 ± 0.87 a 0.82 ± 0.03 a 724.11 ± 65.95 a 884.38 ± 89.53   a 1.35 ± 0.06 c 

Year 2012 
G1 21.75 ± 3.78 a 11.19 ± 0.67 b 13.92 ± 1.09 b 0.65 ± 0.07 c 394.72 ± 46.08 b 612.72 ± 96.77   b 2.47 ± 1.94 a 
G2 18.39 ± 1.11 bc 11.56 ± 0.89 b 13.49 ± 0.78 b 0.73 ± 0.04 b 422.46 ± 68.72 b 573.21 ± 68.12   b 1.60 ± 0.13 b 
G3 19.97 ± 1.90 ab 12.95 ± 1.11 a 14.93 ± 0.84 a 0.75 ± 0.07 b 530.90 ± 90.56 a 702.33 ± 78.93   a 1.56 ± 0.23 b 
G4 16.83 ± 1.85 c 13.12 ± 1.45 a 14.25 ± 1.50 ab 0.85 ± 0.04 a 547.3 ± 116.61 a 644.81 ± 131.65 ab 1.29 ± 0.09 c 

Note: means followed by the same letter with the same year are not significant according to Tukey’s HSD test at the P ≤ 0.05 significance level 
 
Table 3. 
 Fruit weight, flesh weight, fruit flesh ratio and total dry matter of fruits of dog rose genotypes (mean and standard deviation) 

Genotype Fruit weight (g) Flesh weight (g) Fruit flesh ratio (%) Total dry matter content (%) 
Year 2010 

G1 1.46 ± 0.32 b 1.00 ± 0.23 b 68.38 ± 3.15 a 31.11 ± 0.76 c 
G2 1.28 ± 0.21 b 0.77 ± 0.12 c 60.46 ± 3.07 c 33.79 ± 0.58 b 
G3 2.27 ± 0.47 a 1.44 ± 0.31 a 63.31 ± 2.98 b 36.83 ± 0.18 a 
G4 2.38 ± 0.34 a 1.49 ± 0.21 a 62.58 ± 2.21 bc 30.37 ± 1.28 c 

Year 2012 
G1 1.33 ± 0.29 b 0.89 ± 0.20 bc 66.80 ± 6.20 a 23.24 ± 0.61 c 
G2 1.40 ± 0.26 b 0.78 ± 0.13 c 55.52 ± 3.18 c 34.67 ± 0.55 a 
G3 1.82 ± 0.31 a 1.09 ± 0.15 a 60.38 ± 6.09 b 33.72 ± 1.82 a 
G4 1.72 ± 0.47 a 1.03 ± 0.27 ab 60.09 ± 3.92 b 28.84 ± 1.40 b 

Note: means followed by the same letter with the same year are not significant according to Tukey’s HSD test at the P ≤ 0.05 significance level 
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4. Discussion 
 

The results obtained in this study confirm the 
existence of significant variability between dog rose 
populations in the Republic of Croatia. The genus Rosa 
is marked by huge phenotypic plasticity, which is 
caused by high phenotypic, genotypic and ecological 
variability due to different evolution processes such as 
hybridization and introgression (Ben Cheikh-Affene et 
al., 2015). For the majority of studied traits, the highest 
values in 2010 and 2012 were obtained by genotype G4 
and G3, respectively. The significant effect of year on 
the majority of studied traits was probably due to less 
favorable ecological conditions in 2012, when the 
average values of most traits were reduced in 
comparison to 2010. Likewise, Uggla et al. (2003) in 
three-year research of Rosa species reported that, in 
one year, fruit weight values were reduced (except for 
R. villosa) as a result of a smaller amount of 
precipitation and difference in its distribution during 
fruit ripening. However, in this study, the exception 
was genotype G2, which, for the majority of fruit traits 
(length, geometric mean diameter, surface, shape index, 
fruit weight, flesh weight and total dry matter), had 
higher values in the less favorable year 2012.  

Fruit length is a highly variable trait (Soare et al., 
2015). In this study, average fruit length values in 2010 
varied from 17.94 ± 1.58 mm (G2) to 23.30 ± 3.12 mm 
(G1) and in 2012 they were somewhat reduced 
(ranging from 16.83 ± 1.85 mm for G4 to 21.75 ± 3.78 
mm for G1), but showed visible variability. In Van 
region (Turkey), the fruit length values of R. canina 
species ranged from 23.54 mm to 33.83 mm (Celik et 
al., 2009). Also in Turkey, the average fruit length 
values of wild dog rose populations ranged from 17.29 
to 19.68 mm (Demir and Özcan, 2001). In Romania, 
minimal and maximal values for dog rose fruit length 
were 11.40 mm and 30.90 mm, respectively (Rosu et 
al., 2011). In Croatia, the fruit length values of dog rose 
seedlings varied from 20.40 to 25.30 mm (Šindrak et 
al., 2012). Results in this study are within the range of 
values obtained in other studies.  

In both experimental years, the average fruit width 
values were highest in genotype G4 (15.17 ± 0.70 mm 
and 13.12 ± 1.45 mm for 2010 and 2012, respectively), 
and lowest in genotype G1 (11.36 ± 0.76 mm and 11.19 
± 0.67 mm for 2010 and 2012, respectively), with a 
tendency to reduce in 2012. In Van region (Turkey), 
Demir and Özcan (2001) reported that fruit width 
values in dog rose wild populations ranged from 11.16 
mm to 13.20 mm. The average fruit width of Rosa spp. 
selections from the Erzurum province of Turkey 
obtained by Ercişli and Eşitken (2004) varied from 
15.04 mm to 19.69 mm. Results in this study are within 
the range of values obtained in other studies. All this 
indicates a significant variation in dog rose fruit width. 
These traits are of huge agronomic importance since 
fruit length and fruit width have an effect on fruit 
weight. 

The average geometric mean diameter showed a 
significant variation in both years (in 2010 it ranged 
from 13.38 ± 0.79 mm for G2 to 16.76 ± 0.87 mm for 
G4), but in 2012 variability was reduced, probably due 
to less favorable ecological conditions (in 2012 the 
range was from 13.49 ± 0.78 mm for G2 to 14.93 ± 0.84 
mm for G3). Following the same pattern, sphericity also 
showed significant variability in both years. In both 
years, the highest sphericity values (more rounded 

fruits) were obtained from fruits of genotype G4 (0.82 ± 
0.03 and 0.85 ± 0.04 for 2010 and 2012, respectively), 
while smaller sphericity values and somewhat more 
elongated fruits were obtained from fruits of genotype 
G1 (0.62 ± 0.05 and 0.65 ± 0.07 for 2010 and 2012, 
respectively). In both years, the highest average fruit 
volume was measured in genotype G4 (724.11 ± 65.95 
mm3 and 547.30 ± 116.61 mm3 for 2010 and 2012, 
respectively) and the smallest in G1 (406.83 ± 53.59 
mm3 and 394.72 ± 46.08 mm3 for 2010 and 2012, 
respectively). In 2012, the values were again lower, 
probably due to less favorable ecological conditions, as 
mentioned before. In 2010, the highest average fruit 
surface value was obtained by genotype G4 (884.38 ± 
89.53 mm2) and in 2012 by genotype G3 (702.33 ± 
78.93 mm2). The smallest average fruit surface in both 
years was measured in genotype G2 (564.57 ± 66.92 
mm2 and 573.21 ± 68.12 mm2 for 2010 and 2012, 
respectively).  

The highest value of fruit shape index in both years 
was recorded for genotype G1 (2.05 ± 0.23 and 2.47 ± 
1.94) and the lowest for G4 (1.35 ± 0.06 and 1.29 ± 
0.09). In Turkey, the range of values for fruit shape 
index was 1.11–2.05 (the value for dog rose: 1.63) in 
six Rosa species from Lake Van Basin, Eastern Anatolia 
Region (Dogan and Kazankaya, 2006), 1.32–2.41 in 
Rosa spp. genotypes from Hakkari region (Ekincialp 
and Kazankaya, 2012), and 1.23–1.81 in Rosa spp. 
genotypes from Bolu Province (Ersoy and Özen, 2016). 
In Hungary, fruit shape index varied between 1.18 and 
2.14 (for dog rose it was 1.82) (Kovács et al., 2000). In 
Romania, the fruit shape index of dog rose genotypes 
varied between 1.16 and 1.72 (Ghiorghiţă et al., 2012b). 
In Croatia, significantly different values of fruit shape 
index between eight dog rose seedlings varied between 
1.48 and 1.86 (Šindrak et al., 2012). Results in this 
study are within the range of values obtained in most 
other published studies. 

In 2010, the highest average fruit weight was 
obtained by genotype G4 (2.38 ± 0.34 g), while in 2012 
by G3 (1.82 ± 0.31 g). The smallest average fruit weight 
in 2010 was measured for genotype G2 (1.28 ± 0.21 g) 
while in 2012 for G1 (1.33 ± 0.29 g). In Turkey, the 
average values of 1000 measured dog rose fruits were 
between 1.00 and 1.59 g (Demir and Özcan, 2001). Also 
in Turkey (Van region), Celik et al. (2009) reported a 
significant variation in the fruit weight of different dog 
rose genotypes, which ranged from 2.6 to 4.95 g. In 
additional research of superior genotypes, Celik et al. 
(2015) obtained values that varied from 2.43 to 4.88 g. 
Ersoy and Özen (2016) reported that the average fruit 
weight of Rosa spp. genotypes from Turkey varied from 
1.4 to 2.77 g. In Romania, the range of values for 
average fruit biomass was 1.37–2.88 g for local dog 
rose populations (Ghiorghiţă et al., 2012b), 1.06–2.74 g 
(Soare et al., 2015), and 2.19–3.72 g for three dog rose 
biotypes in three-year research (Ancu et al., 2012). In 
Tunisia, the average fruit weight varied between 2.99 
and 4.34 g in local dog rose genotypes (Güneş et al., 
2016), and it was 1.00 g for dog rose and between 0.9 
and 1.9 g for six Rosa spp. genotypes (Ben Cheikh-
Affene et al., 2015). In Croatia, the average fruit weight 
of eight dog rose seedlings varied from 1.88 to 2.69 g 
(Šindrak et al., 2012). Results in this study are within 
the range of values obtained in other studies. 

The highest average flesh weight in 2010 was 
recorded in genotype G4 (1.49 ± 0.21 g), and in 2012 in 
G3 (1.09 ± 0.15 g). In 2010 and 2012, the smallest flesh 
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weight was obtained by G2 (0.77 ± 0.12 g and 0.78 ± 
0.13 g, respectively). In Tunisia, Ben Cheikh-Affene et 
al. (2015) analyzed the average flesh weight of four 
Rosa species and reported that it ranged from 0.69 g to 
1.20 g, while the flesh weight of dog rose was 0.77 g. In 
Croatia, Šindrak et al. (2012) reported a significant 
difference in flesh weight among eight dog rose 
seedlings, and it varied from 1.31 g to 1.94 g. Results in 
this study are within the range of values obtained in 
other studies. 

The highest fruit flesh ratio in both years was 
found in genotype G1 (68.38 ± 3.15% and 66.80 ± 
6.20% for 2010 and 2012, respectively), and the 
smallest average in genotype G2 (60.46 ± 3.07% and 
55.52 ± 3.18% for 2010 and 2012, respectively). Fruit 
flesh ratio is an economically important trait since 
fruits are mainly used for processing (Güneş, 2010). In 
Turkey, the fruit flesh ratio values of Rosa species 
ranged from 59.33 to 76.69% (Ekincialp and 
Kazankaya, 2012), 63.11 to 71.13% (Ercişli and 
Eşitken, 2004), 64.92 to 82.83% (Ersoy and Özen 
2016), and from 66.00 to 80.20% (for dog rose 
77.90%) (Güneş, 2010). Also in Turkey (Van region), 
Celik et al. (2009) reported that fruit flesh ratio in 
selected dog rose genotypes varied from 66.42 to 
86.67%. In a similar study, Celik et al. (2015) found 
lower values for fruit flesh ratio, which varied from 
49.10 to 76.20%. In Hungary, the fruit flesh ratio of 
Rosa species varied from 46.07 to 69.24% (for dog rose 
62.66 %) (Kovács et al., 2000). In four Rosa species (six 
accessions) from Tunisia, fruit flesh ratio varied from 
63.60% (R. pomifera) to 73.7% (R. canina) (Ben Cheikh-
Affene et al., 2015). In Croatia, the fruit flesh ratio of 
eight dog rose seedlings varied from 65.40% to 74.70% 
(Šindrak et al., 2012). 

A study conducted by Uggla et al. (2003) indicated 
a highly significant positive correlation between fruit 
weight and the percentage of fruit flesh, and a 
moderate negative correlation between fruit weight 
and the percentage of dry matter. In 2010, the highest 
content of fruit total dry matter was recorded for 
genotype G3 (36.83 ± 0.18%) and the smallest average 
for G4 (30.37 ± 1.28%). In 2012, the highest average 
content of fruit total dry matter was measured in 
genotype G2 (34.67 ± 0.55%) and the smallest in G1 
(23.24 ± 0.61%). Celik et al. (2015) reported a high 
total fruit dry matter content of Rosa spp. from Turkey 
(region Van), which varied from 45.70 to 53.26%. Also 
in Turkey, Demir and Özcan (2001) reported much 
lower values, which ranged from 20.50 to 23.47%. The 
average values of fruit total dry matter of Rosa spp. 
selection from Erzurum province of Turkey ranged 
from 34.82 to 40.15% (Ercişli and Eşitken 2004), and 
from 33.85 to 40.35% (for dog rose 38.00%) (Ercişli, 
2007). In East Anatolia (Turkey), the fruit total dry 
matter of Rosa species varied from 34.34 to 66.70% 
(for dog rose 49.72%) (Dogan and Kazankaya, 2006). 
The fruit total dry matter of Rosa species from Turkey 
ranged from 43.63 to 59.39% (Ekincialp and 
Kazankaya, 2012) and from 32.44 to 56.94% (Ersoy 
and Özen, 2016). In Romania, the average fruit total dry 
matter values of dog rose fruit ranged from 27.53 to 
49.90% (Rosu et al., 2011). In Croatia, the average fruit 
total dry matter values of eight dog rose seedlings 
varied from 22.90 to 28.60% (Šindrak et al., 2012). The 
majority of studies, especially Turkish, reported much 
higher values of total dry matter, which can be 

contributed to the effect of ecological and growing 
conditions as well as to fruit size and genetic potential. 

 
5. Conclusion  
 

This two-year study of dog rose pomological traits 
included four genotypes in three geographically and 
ecologically distinct regions. The analysis of 
pomological properties determined variability in 
studied dog rose genotypes as a result of the influence 
of ecological and hereditary factors. The highest values 
for most pomologically important traits in 2010 were 
obtained in genotype G4, while in 2012 in genotype G3. 
Hence this research highlighted the existence of high 
variability in pomological traits among dog rose 
populations in Croatia, which emphasizes the 
possibility of further breeding. 
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