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1 ABSTRACT

The object of this study is nine genotypes of Cornus mas L.: Kazanlashki pear-shaped,
Pancharevski cylindrical, Shumenski oblong, Yaltenski, Vratsa-Castel Sandryan, Atkov
cornel-tree, Tsarigradski yellow and Yellow Hadjiiski, distributed in the territory of
Bulgaria. The objective of the study is the analysis of the impacts between more important
pomological indicators and their presentation through linear models. The impacts between
weight, length and width of the fruit, length of the stem, weight, length and width of the
stone more important pomological indicators were researched by applying correlation
analysis. The proven dependencies were evaluated and modelled by linear regression
models presenting the complex effect of the tested signs on the weight of the fruit. The
length of the fruit (0.907), its width (0.746), and the length of the stem (0.605), the stone
weight (0.755), its length (0.787) and its width (0.605) had positive effect on fruit weight.
After a regression equation was worked out, it was found that 90% of the dispersion of the
dependent variable could be explained by the alteration of the irrigation, soil cultivation,
pruning, which are not the subject of this study.

2 INTRODUCTION

Cornel-tree (Cornus mas 1..) is a plant that is
spread in Eastern and Southern Europe, the
Caucasus, Southwest Asia. There is evidence of
its existence since ancient times in Greece. In
Bulgaria, it is most common in pre-
mountainous tertitories. It is well-known for its
curative qualities and is therefore used both in
folk  medicine and in  pharmacology.
Widespread use and application of cornel-tree
determine the interest of scientists in this field.
There are a number of studies related to
determining the interaction between quercetin
and kaempferol (Pawlowska ez a/, 2010) and
morphological indicators (Savikin ez a/, 2009;
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Hassanpour ef al, 2013; Mratinic ef al, 2015).
All of them are based on the usage of
mathematical and statistical methods. The
correlation and regression analyses are classic in
this respect. Keatley and Hudson (2007)
examined the change in the date of flowering of
65 genotypes of cornel-tree, spread in Australia.
They found that 13 of them were affected by
climate change. They believe that climate
change is likely to affect the reproductive
characteristics  of  plants. The proven
dependencies are presented by regression
equations. Yilmaz ez a/. (2009) examined the
weight of cornel-tree fruits, its antioxidant
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characteristics and chemical indicators (ascorbic
acid, common phenols, sugar, acids). They
demonstrated  the existence of linear
relationships between antioxidant activity and
the amount of total phenols. Kostekka e7 al.
(2017) studied the content of vitamin C in
fourteen newly-selected cornel-tree genotypes,
the fruits of which are harvested at the end of
August and September. They found that the
new hybrids were significantly different from
those existing so far in terms of vitamin C
levels. They examined the dry substance in the
relevant samples and identified a number of
dependencies that they modelled through linear
regression models. No statistically proven
correlations have been obtained between dry
matter content, fruit weight and vitamin C
content. Taktak and Ilbay (2016) extrapolated
polyphenols from cornel-tree leaves and proved
that the pH content is the most important
factor affecting this chemical indicator. The
highest absorption rate is obtained at a pH
value equal to 10. Hassanpour and Ali Shiri
(2014) studied the cornel-tree reproduction by
analysing indicators related to its root system:
percentage of rooted cuttings per genotype,

3 METHODOLOGY

The object of study nine genotypes of the
cornel-tree: Kazanlashki pear-shaped,
Pancharevski cylindrical, Shumenski oblong,
Yaltenski, Vratsa-Castel Sandryan, Atkov
cornel-tree, Tsarigradski yellow and Yellow
Hadjiiski. The database is a result of the
experimental work of a scientific team from the
Plovdiv Institute of Fruit Growing for the
period 2014-2017, as well as numerous literary
sources in this field in Bulgaria and abroad;
Klimenko, 2013 Kravchuk, 2003, Leontyk,
1984; Mezhenski, 2005; Tsolov, 1983;
Zhivondov, ¢t al, 2007. The analysed
pomological indicators were: weight, length and
width of the fruit, length of the stem, weight,
length and width of the stone. A correlation
analysis was applied to determine the direction
and degree of impact between the above-
mentioned signs. Pearson-Brave correlation
coefficients were calculated. To avoid the
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root weight, root length. They modelled the
proven dependencies by a square function,
which is as close as possible to the experimental
data. The highest percentage of rooted plants is
found in genotype C3, which makes it preferred
for future activities in the field of reproduction.
There are no proven differences between soil
types for rooting. Alijjanpour (2017) made a
quantitative and economical assessment of
cornel-tree genotype for a three-year period. He
considered the alteration in the height of the
plant, the height of the crown, the crown
diameter, the number of shoots, the annual
fruit production. In order to determine the
dependence between the vegetative
characteristics and the quantity of fruits
produced, a multiple regression analysis was
applied. It was found that for the period 2012-
2014 the total production volume was 17500
kg, 10705 kg and 8169 kg respectively. The
present study makes a quantitative assessment
of the nature and extent of the impact of
various important pomological indicators in
cornel-tree by applying correlation and
regression analyses.

impact of the different dimensions of the
indicators, the data were  previously
standardized. The regression analysis as a
natural extension of the correlation analysis and
serves to model the already established
dependencies between individual indicators and
their presentation in analytical form. The
regression analysis as a set of statistical
procedures is applied to examine the relations
between one or several independent variables
that are denoted by x; and (most often) a
dependent wvariable that is denoted by vy
(Ganeva, 2016). The purpose of linear
regression analysis is to indicate the degree of
linear dependence between two or more
variables by calculating the regression constant
and regression coefficients. The result of the
regression analysis is an equation representing
the best prognosis for the dependent variable as
a function of the independent variables. The
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prognosis, figuratively speaking, is the process
of assessing the values of the dependent
variable based on previously known values of
the independent variables, using the correlation
concept.

4 RESULTS AND DISCUSSION

The correlation analysis proved the positive
effect of the length of the fruit (0.907), its width
(0.746), the length of the stem (0.605), the
stone weight (0.755), its length (0.787) and
width (0.605) (Table 1). The length of the fruit
was positively influenced by its width (0,695),
the length of the stem (0.714), the weight
(0.753), the length (0.855) and the width of the
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For the mathematical processing of the
experimental data, the statistical programme
product IBM Statistics SPSS 24 (Cronk, 2012;
Field, 2013; Garvanova, 2014; Weinberg and
Abramowitz, 2016) was applied.

stone (0.465). The width of the fruit is
moderately dependent on the weight (0.418)
and the width of the stone (0.363). There was a
proved positive effect of stone size
(respectively 0,787 and 0.542) on its weight, as
well as the relationship between its width and
its length (0.583).
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Table 1. Correlation coefficients presenting the dependencies between the pomological indicators in cornel-tree genotypes

Weight of Length of Width of Length of | Weight of | Length of | Width of
the fruit (g) | the fruit the fruit the stem the stone the stone the stone
(mm) (mm) (mm) () (mm) (mm)

Weight of the fruit (g) 1 0.907** 0.746%* 0.605%* 0.755%* 0.787* 0.605%*
Length of the fruit (mm) 1 0.695%* 0.714** 0.753** 0.855%* 0.465%*
Width of the fruit (mm) 1 0.229 0.418* 0.316 0.363*
Length of the stem (mm) 1 0.820%* 0.834** 0.501**
Weight of the stone (g) 1 0.787** 0.542%*
Length of the stone (mm) 1 0.583**
Width of the stone (mm) 1

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed)

Table 2. Regression coefficients, standard error, t-test, F-test and degrees of significance of the regression model, showing the effect of the
length and weight of the fruit, the stem and the stone pomodological on the fruit weight in cornel-tree genotypes at a level of significance

equal to 0.05
Model Unstandardized Standardized t-test Sig. of F-test Sig.of
Coefficients Coefficients coeff. model
B Std. Beta
Error
1 | (Constant) -8.955 2.388 -3.750 0.001 53.759 0.000
Length fruit (xi) 0.080 0.078 0.259 1.026 0.314
Width fruit (x2) 0.348 0.141 0.354 2.458 0.020
Length of the stem (x3) -0.181 0.080 -0.260 -2.255 0.032
Weight of the stone (x4) 2.908 1.343 0.230 2.166 0.039
Length of the stone (xs) 0.324 0.167 0.421 1.939 0.062
Width of the stone (xq) 0.295 0.213 0.115 1.387 0.176
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The complex effect of the six studied indicators
on the fruit weight determines the application
of multiple linear regression. The normal
distribution of the dependent variable “fruit
weight “was established beforehand, allowing
regression analysis to be applied. As a result of
this approach a model is compiled, presenting
the proven correlation dependencies in
analytical form:

y=-8.955+0.08x;+0.348x>-
0.181x3+2.908x4+0.324x5+0.295%,

Where x; (i = 1, ..., 6) denote the corresponding
pomological indicators given in Table 2. From
the information in this table it is clear that the
compiled regression model is statistically
significant. ~ Considering  the values of
coefficients {3, it can be stated that the stone
length (3 = 0.421) has the strongest positive
effect on the weight of the fruit. It was found
that 90% of the fruit weight dispersion can be
explained by the change in the traits (due to the
value of the Adjusted R Square). The remaining
10% of the variation is due to agro-technical

measures for tree cultivation - irrigation, soil
cultivation, pruning, which are not the subject
of this study. Figures 1-6 illustrate the
individual influence of each of the pomological
indicators on the fruit weight. The graphs
present both the regression models presenting
the dependence between the respective signs
and the coefficients of determination. The latter
gives information about how much of the
change in the fruit weight can be explained by
the change of the corresponding independent
variable. The graphical interpretation of
regression dependencies gives reason to believe
that the weight of the fruit is the biggest when
its length is about 35 mm and the width is in
the range 22-23 mm. From the graphs in
Figures 3-6 it follows that the maximum weight
of the fruit is not achieved at the maximum
values of the relevant indicators. The fruit is the
heaviest (9.74 g) when the stone weight is about
0.57 g, the stone length - about 17 mm and the
width - approximately 8 mm.

Influence of the fruit length on its weight
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Figure 1: Graphic presentation of the influence of the length of the fruit on its weight
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Influence of the fruit width on its weight
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Graphic presentation of the influence of the width of the fruit on its weight
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Figure 3: Graphic presentation of the influence of the stem of the fruit on fruit weight
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Figure 4: Graphic presentation of the influence of the weight of the stone on fruit weight
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Figure 5. Graphic presentation of the influence of the length of the stone on fruit weight
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Influence on the stone width on the weight of

the fruit
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Figure 6. Graphic presentation of the influence of the stone width on the fruit weight

5 CONCLUSION

The conducted analyses proved the positive
influence of all the pomological indicators
included in the study on the fruit weight in
cornel-tree  genotypes, distributed on the
territory of Bulgaria. After applying multiple
linear regression, it was found that examining
the complex influence of the signs on the fruit
weight, the length of the stone has the strongest
positive effect, followed by the width of the
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