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Dynamics of the average fruit weight and the ratio of kernels to pulp
in cherry fruits grown in the Southern Steppe zone of Ukraine

Abstract. The popularity of sweet cherries among consumers is due to the high taste qualities of fruits with an
attractive appearance and the early ripening period. Among external quality indicators, the mass of sweet cherries and
the kernel-to-pulp ratio are of the greatest importance for consumers, which affects the market value. The purpose of
the study was to examine the average fruit weight and kernel weight of 33 cherry varieties of three maturation periods,
both promising and common in Ukraine, and identify varieties and variety samples that have scientific and practical
value in terms of the considered parameters. Determining the average fruit weight, kernel weight, and kernel-to-pulp
ratio in cherry fruits was conducted during the period of economic ripeness. Sampling and preparation of samples
for analysis were conducted in accordance with DSTU ISO 874-2002. The average weight of the fruit in sweet cherries
grown in the conditions of the Southern Steppe zone of Ukraine was at the level of 841 grams, the average weight of
the kernel was 0.56 grams. The optimal fruit weight was provided by the fruits of the sweet cherry group of the late
ripening period (7.27-12.18 g). The most stable, with minimal coefficients of variation in the indicators under study in
the context of early-ripening varieties in terms of fruit and kernel mass, were the varieties Sweat earlies and Rubinova
rannia. Among the group of varieties of medium ripening, the most stable mass of fruits and kernels were the fruits of
the varieties Temp and Vynka. In late ripening varieties, the lowest variability in the content of fruit and kernel weight
was recorded in the Regina variety. It was identified that the dominant influence for the formation of fruit mass in all
groups of varieties was exerted by the weather conditions of years of research, and for the formation of kernel mass
in all groups of varieties - varietal features. The results of the study will be useful when choosing cherry varieties of
different maturation periods that are suitable for selling fruits and further processing them
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INTRODUCTION

Sweet cherries belong to the most popular kernel crops
among consumers of fruit products (Tolstolik, 2021;
Ivanova et al., 2022). Such popularity of this fruit crop is
due to the high taste qualities of fruits with an attrac-
tive appearance, and an early ripening period (Bak et al.,
2010; Alrgei et al,, 2016; mézes et al., 2017). Cherry fruits
begin to ripen in the third decade of may and thus open

the period of consumption of fresh fruit (Turovtseva &
Turovtsev, 2014). According to the Ukrainian Associa-
tion of agricultural exports, Ukrainian producers an-
nually grow 133 thousand tonnes of sweet cherry fruits
(Ukraine ranks second.., 2022), and according to FAO
(Food and Agriculture..., 2022) statistics over the past 10
years, the level of sweet cherry fruit production in the
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world is within 2 million tonnes, which led to an acute
shortage and high sales prices for it (Ivanova et al.., 2019).
Keserovié et al. (2014), and others note that about 70% of
the world's total sweet cherry is produced by European
countries (Bouhadidaa et al., 2009; Barac et al., 2014;
Gaudet et al,, 2019), followed by Asia - 20% and North
America - 10% (Sanderson et al., 2019; mezhenskyj et al.,
2020).

The increase in fruit production is due to a num-
ber of reasons: variety renewal and introduction of new
high-quality fruit varieties (Mir et al, 2021; Shevchuk
et al., 2021; Shevchuk et al., 2021); progress in agricul-
ture and fruit processing technology (Bell et al., 2017).
The popularity of fruit consumption is confirmed by nu-
merous studies of the content of biologically active sub-
stances in fruits (Ivanova et al., 2021) and their therapeu-
tic and preventive health effects (MiloSevic & MiloSevic,
2012; Eslami et al., 2022). Blando & Oomah (2019) notes
that the consumption of sweet cherries has a positive
effect on human health, namely, it counteracts oxida-
tive stress, reduces inflammation, regulates blood glucose
levels and improves cognitive function, promotes faster
recovery from muscle damage caused by exercise. Many
studies are devoted to the examination of the biochemical
composition of sweet cherries by species and varietal
characteristics. A study of the fruit content of four spe-
cies of the Prunus genus conducted by Cao et al. (2015) in
China determined the suitability of Prunus cesarus for
processing due to the high content of ascorbic acid and
anthocyanins.

According to biological characteristics, sweet cher-
ries grow best in moderately warm climates, in Ukraine,
the vast majority of the plantings are concentrated in
the Southern region, in particular, in the Zaporizhzhia,
Dnepropetrovsk, Odesa, Kherson, and Mykolaiv regions
(Kishchak, 2014; Ivanova et al., 2021; Ivanova et al., 2021).

The productivity of varieties is investigated by
many indicators, in particular: maturation periods, stor-
age periods, logistics of transportation, commercial
qualities of fruits, the content of biologically active sub-
stances in them, methods of influencing the marketabil-
ity of fruits, yield, the possibility of manufacturing pro-
cessed products from cherry fruits, etc. Thus, Grandietal.
(2017) note the dependence of the taste qualities of sweet
cherries on the date of fruit harvesting. They highlight
the need to determine the physiological date of ripening
of fruits on the tree and not reduce it due to commercial
or marketing necessity. The paper by Zhang et al. (2017)
is devoted to the examination of the influence of product
quality on the selling price, transportation conditions
to maintain high quality, especially in express logistics.
The authors proposed a dynamic monitoring and quality
assessment system (DMQAS), based on multisensors to
reduce the quality loss of fresh cherry fruits in express
logistics. The paper by Chockchaisawasdee et al. (2016)
presents the development of methods for post-harvest

processing of sweet cherry fruits to extend the terms of
their storage and transportation and provides data on bi-
ologically active components of sweet cherry fruits.

The purpose of the study was to assess the aver-
age weight of fruits and the ratio of pulp and kernel in the
fruits of cherry varieties of Ukrainian and foreign selec-
tion grown in the conditions of the Southern Steppe of
Ukraine.

LITERATURE REVIEW

In the context of the problem under study, attention is
drawn to the issues of quality management of cherry
products in the thematic literature, in particular, which
concerns the study by Bustamante et al. (2021). The paper
presents the results of examining the impact of foliar top
dressing with potassium before harvesting on the qual-
ity of harvested fruits, and the condition of cherry trees
grown in plastic shelters in gardens in Southern Chile. It
was identified that an intensive potassium regime can
improve the quality of fruits of the cherry variety Regina;
however, the results vary substantially depending on the
season and terrain.

Researchers have developed methods for their
post-harvest processing and investigated the con-
tent of biologically active components to extend the
shelf life and transportation of sweet cherry fruits
(Chockchaisawasdee et al., 2016).

Changes in the amount of accumulated biologi-
cally active substances in the fruits of sweet cherries of
the varieties Skeena and Sweetheart by spraying with
gibberellic acid (GA,), abscisic acid (ABA), salicylic acid
(SA), and glycine-betaine (GB) were investigated by
S. Correia et al. (2020). Researchers identified that spray-
ing the trees with GA,, ABA, SA, and GB increased the an-
thocyanin content of Skeena sweet cherries. GA, and GB
caused a decrease in carotenoid content in Skeena and a
decrease in ascorbic acid content in Lubka sweet cherries.
GA, caused the greatest changes by increasing the antho-
cyanin content (42%), reducing the carotenoid content
(19%) and ascorbic acid (53%). Ascophyllum nodosum one
of the new processing methods, along with GB, causes the
opposite effect of GB, increasing carotenoids and ascorbic
acid, but reducing the content of phenols.

A large number of studies are devoted to the ex-
amination of variations in accumulated biological sub-
stances in cherry fruits depending on the variety (Budak,
2017, Antognoni et al., 2020). Productivity, namely yields
and fruit quality, depending on the density of planting in
two varieties of sweet cherries Ziraat 0900 and Cordia on
the Gisela 6 graft was investigated by Arsov et al. (2020). As
aresult, it was determined that the highest total yield for
these varieties was for planting schemes of 5x3.5 m, and
the weight and density of fruits did not vary depending on
the planting scheme and met the established standards.

The dependence of the yield and quality of cherry
fruits on graft-variety combinations in Ukraine was
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investigated by O. Kischak (Kishchak, 2013; Kishchak,
2014), and it is noted that the most low-growing trees
at the age of six were trees of the Donchanka variety on
Gisela 5 (2.6 m), Studenykivs'ka (2.7 m) and VSL-2 (2.8 m),
which is 14.7% lower than on Mahalebs'ka sweet cherry,
wild sweet cherry, the same varieties (on Studenykivs'ka
graft) were also the most precocious and productive, and
in the fifth year after planting, the yield reached 13.2 t/ha.

The study of new seven varieties of sweet cherries
Cetatuia, Catalina, Bucium, Golia, Maria, Stefan, Tereza
in the conditions of the North-East of Romania was con-
ducted by S. Sirbu and indicates a minor relationship be-
tween the number of days from the time of full flowering
to the ripening of fruits and their commercial quality and
chemical composition (Sirbu et al., 2012).

In Ukraine, breeding work on the creation of new
varieties of sweet cherries and, accordingly, the study of
productivity indicators depending on varietal character-
istics was conducted by M. Turovtsev and V. Turovtseva at
Melitopol Research Station of Horticulture named after
M.FE. Sidorenko of the Institute of Horticulture of National
Academy of Agrarian Sciences (Turovtseva § Turovtsev,
2014). Researchers identified new promising varieties
of sweet cherries Efektna, Udacha, Avangard, Bigaro
Turovtsevoi, Siianets” Turovtsevoi, Modna, Novynka
Turovtsevoi, Trudova, Vizytka, Pamyatna, capable of pro-
ducing an annual harvest of high-quality fruits.

According to an analytical review of literature
sources, the study of the quality of fruits of varieties and
forms of sweet cherries is conducted simultaneously
with many studies related to the cultivation of this crop,
the collection and sale of fruits, and subsequent process-
ing. Since sweet cherries as a fruit crop are the hallmark
of the region of the Southern Steppe of Ukraine and are
of great national economic importance, a comprehen-
sive study of the components of the production process
of this crop is an urgent issue.

MATERIALS AND METHODS
The study was conducted during 2008-2019 in horticul-
tural farms of the Melitopol District of the Zaporizhzhia
region. To assess quality indicators, cherry fruits of com-
mon and promising varieties in Ukraine of three mat-
uration periods were selected: 1st (early) - Sweat Ear-
lies, Merchant, Bigaro Burlat, Rubinova rannia, Valerii
Chkalov, Kazka, Zabuta; 2nd (medium) - Kordia, Octaviia,
Vynka, Pervistok, Temp, Liubymytsia Turovtseva, Talis-
man, Dilema, Melitopol'ska chorna, Orion, Chervneva
rannia, Dachnytsia, Prostir; 3rd (late) - Karina, Regina,
Mirazh, Krupnoplidna, Udivitiel'na, Zodiac, Siurpryz,
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Kolkhoznitsia, Kosmichna, Prazdnichna, Anons, Tempo-
rion, Meotyda.

Determination of the average fruit weight, kernel
weight, and kernel-to-pulp ratioin cherry fruits was con-
ducted during the period of economic ripeness. A sample
was taken from 100 fruits (in each repetition) from 3-5
typical trees during the period of economic ripeness to
determine the weight of one cherry fruit. The experiment
is repeated three times. Fruits must be selected in such a
way that the sample taken is characteristic in quality for the
harvest of this season. All selected fruits were weighed,
then the mass of one fruit was determined by dividing
the total mass by their number (100 pieces). After weigh-
ing the fruit sample, their kernels were removed. The
resulting kernels were washed from the pulp. Moisture
from the surface of the kernels was removed with filter
paper, after which they were weighed and the average
mass of one kernel was determined by dividing the to-
tal mass by their number (100 pieces) (Serdiuk et al.,
2020). Sampling and preparation of samples for analysis
were conducted in accordance with DSTU ISO 874-2002
(Fresh fruits and..., 2003).

The region of growing is characterised by insuffi-
cient moisture in terms of precipitation in general. The
climate is Atlantic-continental, arid with high tempera-
tures. The direction of dry winds is North-East. Accord-
ing to the complex of climatic indicators, the region of
the study is suitable for growing sweet cherries.

Meteorological data from the Melitopol weather
station (46° 49'N, 35° 22'e) for 2008-2019 were used to
analyse the impact of weather conditions (Ivanova et al,
2020). The average annual air temperature is 9.1-9.9°C.
The sum of active temperatures of 10°C and above, from
April to October, is over 3,300°C. The average amount of
precipitation per year is 475 mm. The hydrothermal co-
efficient ranges between 0.22..0.77.

The analysis and processing of experimental data
was conducted according to V. Mezhenskyi (Mezhenskyi,
2017), using the computer programmes MS Office Excel
2010, the Statistica package.

RESULTS AND DISCUSSION

The results of 12 years of research allow stating that the
average weight of the fruit in cherry fruits was at the
level of 841 grams, the average weight of the kernel was
0.56 grams. In the conducted studies, the average weight
of the fruit of early maturing sweet cherries is 7.61 grams,
kernels — 0.50 grams (Table 1), that is, it was 10.51% and
12% lower compared to the average varietal value of the
investigated indicators.
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Table 1. Weight of fruit (grams), kernel (grams), and their ratio (%) in early maturing cherry fruits (2008-2019),

% 4 sx, N=5.
Fruit weight (grams) Kernel weight (grams)
Por;;iliggical Average min max | Variation | Average min max | Variation I:atll(o o flr uit ma;s
ty weight, weight, | weight, | byyear, weight, | weight, | weight, | byyear, 0 Rernel mass, %
grams gram grams Vy, % grams gram grams Vy, %
Rubinova 7.32+041 505 907 194 049+001 | 040 0.57 115 6.69
rannia
Valerii 8.35£0.29 6.46 943 122 072:002 | 061 0.85 119 862
Chkalov
Sweat 773023 6.51 903 106 074+002 | 058 091 124 957
Earlies
Merchant | 6.25+0.40 446 834 225 061+t003 | 049 0.81 175 976
Kazka 910+0.36 717 1156 14.0 060003 | 046 0.89 195 6.59
Bigaro 6.79+0.29 538 825 149 063+002 | 049 0.80 131 927
Burlat
Zabuta 773+0.33 6.38 960 151 070+003 | 052 0.87 167 905
A“;zlrjge 761:033 591 932 155 064t002 | 050 0.81 146 840
HIP,, 0.649 0084

In the fruits of sweet cherries of medium-ripen-  study, the optimal fruit weight was provided by the fruits
ing and late-ripening varieties, the average fruit weight  of the sweet cherry group of the late ripening period. The
exceeded the average varietal value by 0.23% and 8.88%, average kernel weight in late-ripening fruits was 11.11%
respectively (Table 2, 3). Thus, among the varietiesunder  higher compared with the average varietal value.

Table 2. Weight of fruit (grams), kernel (grams), and their ratio (%) in cherry fruits of medium-ripening varieties
(2008-2019), X + sx, n=>5.

Fruit weight (grams) Kernel weight (grams) Ratio of
Pomological variety | Average min max Variation Average min max Variation ff:i:er?r?:ls
weight, weight, | weight, | byyear, weight, | weight, | weight, | byyear, o
grams gram grams Vy, % grams gram grams Vy, % IR, 50
Vynka 746+0.25 6.34 8.89 11.8 0.62+0.02 049 0.72 114 8.31
Pervystok 8.13+0.37 6.69 10.98 159 046+0.02 0.39 0.63 197 5.65
Temp 8.90+0.27 7.65 10.55 10.8 0.77+0.02 0.60 0.93 12.6 8.65
LTiUmeytSia 747+048 511 1009 225 | 053:001 | 041 062 12.2 709
urovtseva
Talisman 8.93+0.51 6.80 11.81 19.8 0.69+0.03 0.52 0.89 16.2 772
Dylema 9.91+043 792 1201 150 0.60+0.02 046 0.77 170 6.05
Melitopol'ska chorna | 9.37+0.38 763 11.81 14.2 047+0.01 040 0.60 115 9.05
Cordia 8.54+0.65 5.51 1175 26.6 0.64+0.02 0.50 074 12.6 5.01
Octavia 8.69+045 6.01 10.77 18.2 0.52+0.01 040 0.61 116 6.08
Orion 6.85+040 4.61 877 207 0.39+0.01 0.31 0.50 159 5.69
Chervneva rannia 748+0.27 590 8.68 12.8 0.49+0.02 0.36 0.67 187 6.55
Dachnytsia 8.09+040 571 9.98 172 0.50+0.01 0.37 0.61 123 618
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Table 2, Continued

Fruit weight (grams) Kernel weight (grams) Ratio of
Pomological variety | Average min max Variation | Average min max | Variation f:uif masls
weight, | weight, | weight, | byyear, | weight, | weight, | weight, | byyear, 0 ern;
grams gram grams Vy, % grams gram grams Vy, % s
Prostir 9.34+0.35 778 11.67 13.2 0.67+0.03 0.54 091 161 717
Average value 8.39+040 643 10.59 16.8 0.56+£0.02 044 0.70 173 6.67
HIP, 0520 0046

Table 3. Weight of fruits (grams), kernels (grams), and their ratio (%) in late-maturing cherry fruits (2008-2019),

X+ sX, n=5.
Fruit weight (grams) Kernel weight (grams)
Pomol.ogical Average min max | Variation | Average min max Variation Ratio of fruit mass
variety weight, weight, | weight, | byyear, weight, | weight, | weight, | byyear, tokernel mass, %
grams gram | grams vy, % grams gram | grams Vy, %

Krupnoplidna 11.67+047 873 1372 140 0.51+0.02 040 0.61 14.2 4.37
Karina 9.57+0.37 7.55 1194 135 0.66+0.02 0.56 0.79 111 6.89
Regina 7.99+0.23 671 9.00 101 0.74+£0.02 0.62 0.88 104 9.26
Mirazh 773+0.24 6.30 8.81 11 0.58+0.01 046 0.67 115 750

Udivitiel'na 12.18+0.51 10.01 14.60 147 0.43+0.02 0.30 0.56 209 3.53
Zodiak 8.95+0.29 723 10.05 11.2 0.56+0.01 047 0.64 113 6.25
Siurpryz 7.37+0.28 6.00 940 132 0.57+0.03 040 0.79 212 773
Kolkhoznitsa 8.14+0.37 5.67 9.93 16.0 0.70+0.04 040 0.88 213 859
Kosmichna 9.91+041 8.05 12.21 14.6 0.76x£0.02 0.56 0.91 134 944

Prazdnichna 7.27+0.27 571 876 13.2 0.71+£0.02 0.52 0.82 135 516

Anons 9.84+0.37 796 1177 13.2 0.60+0.02 0.50 0.69 124 6.09
Temporion 9.68+043 744 12.01 154 0.75+£0.02 0.68 0.89 111 774
Meotyda 9.78+0.39 721 1172 141 0.66+0.02 046 0.79 149 6.74

Average value 9.23+0.35 7.27 11.07 134 0.63+0.03 048 0.76 144 6.82

HIP,, 0538 0039

Among the group of early ripening varieties, the
minimum fruit weight was recognised in Merchant fruits
(4.46 g) of the 2018 harvest, which is 41.39% lower than
the average varietal value. The maximum value of fruit
weight at the level of 11.56% was identified in the fruits
of the Kazka harvest of 2016 (excess over the average va-
rietal value - 52.03%). The variety of early maturation,
which according to the results of the study was charac-
terised by the largest mass of the fruit was Kazka, and the
smallest - Merchant at HIP,, - 0.649 (Table 1). The mini-
mum average kernel weight was considered for fruits of
the Rubinova rannia variety - 040 g, harvested in 2008
(37.50% lower than the average varietal value). The max-
imum kernel mass index was recorded in Sweet Earlies
fruits of 0.91 g in 2016 (excess over the average varietal
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value - 42.18%). The variety of this maturation period,
which, according to the results of all years of the study,
was characterised by the largest mass of kernels, was
Sweat Earlies; the smallest - Rubinova rannia, at HIP , -
0.084. The optimal value of the complex indicator of the
kernel-to-pulp ratio, which tends to the minimum val-
ues, was determined in the Kazka fruits - 6.59%.

In the groups of medium-ripening and late-rip-
ening varieties, the fruits of the Orion and Kolkhoznitsa
varieties harvested in 2012 and 2008 were characterised
by the minimum fruit weight of 4.61 g and 5.67 g. The
fruit weight was less than the average varietal value by
4505 and 38.57%, respectively. The largest mass of fruits
in varieties of medium and late maturation periods
was recorded in Dylema (2010 harvest) and Udivitielna

€
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(2011 harvest) with values of 12.01 g and 14.54 g, respec-
tively (excess over the average varietal value - 4314
and 57.53%, respectively). Among medium-ripening
and late-ripening varieties, the maximum average fruit
weight was identified in the fruits of the varieties Dyle-
ma and Kosmichna (9.91 g). The minimum average ker-
nel weight was determined in the fruits Orion - 0.31 g
and Udivitiel'na - 0.30 g, which were harvested in 2008
and 2017, respectively. The indicators were lower than
the average value for varieties by 44.64% and 52.38%,
respectively. The maximum kernel mass was recorded
in fruits of the Temp 0.94 g (in 2011) and Kosmichna va-
rieties 0.91 g (in 2015) (excess over the average varietal
value - 67.85% and 44.44%, respectively). Varieties of
medium and late maturation periods, which, according
to the results of average values of twelve-year studies,
were characterised by the largest mass of kernels, were
Temp and Kosmichna, and the smallest - Pervistok,
Melitopol'ska chorna, Krupnoplidna at HIP , — 0.046 and
HIP , - 0.039. The optimal value of the complex indicator
of the kernels-to-pulp ratio was determined in the fruits
of the Cordia (5.01%), Pervistok (5.65%), Orion (5.69%),
Udivitiel'na (3.53%), and Krupnoplidna (4.37%) varieties.
Studies by Georgian researchers established that the rel-
ative mass of kernels to the mass of fresh fruits ranged
from 37% to 84% (Maglakelidze et al., 2017). According
to K.M. Bhat, the highest percentage of kernels in the to-
tal weight of sweet cherries was recorded at 7.58% in the
Makhmali variety (Bhat et al., 2018).

From a technological standpoint, varieties, the
fruits of which differ not only in the maximum fruit

weight, minimum values of kernel mass, and the ratio
of kernel mass to fruit but also in the stability of these
indicators are of particular value. The presented results
indicate the average variability of fruit and kernel weight
over the years of research in the group of early-ripen-
ing varieties. The greatest influence of abiotic factors
on fruit weight and kernel weight was identified in the
fruits of this group for Merchant (it has a substantial
variability of 22.5%) and Skazka with coefficients of vari-
ation - 19.5, respectively. The most stable in terms of
indicators under study in the context of early ripening
varieties in terms of fruit mass and kernel mass param-
eters are Sweat Earlies (Vy=10.6%) and Rubinova rannia
(Vy=11.5%). The variability of these indicators over the
years of research in the fruits of sweet cherries of me-
dium-ripening and late-ripening varieties was average
and substantial. Among the medium-ripening varieties,
the fruits of the Temp (Vy=11.8%) and Vynka (Vy=11.4%)
varieties were the most stable in terms of fruit and ker-
nel weight, respectively, and the most variable were the
Kordia (Vy=26.6%) and Pervistok (Vy=19.7%) varieties. In
late-maturing varieties, the greatest variability in the
content of fruit and kernel weight was recorded in the
Kolkhoznitsa (Vy=16.0%) and Udivitiel na (Vy=20.9%) va-
rieties; the lowest - in Regina (Vy=10.1% and 10.4%).

It was identified that for the formation of fruit
mass in all groups of varieties, the dominant influence
was exerted by the weather conditions of years of re-
search (factor A) with the part of influence for early-ma-
turing varieties - 39.7%, medium-maturing - 51.5% and
late-maturing - 26.1% (Table 4).

Table 4. Results of two-factor analysis of variance in the formation of fruit mass and kernel mass in cherry fruits

Indicator Fruit weight Kernel weight
Degree Degree
Source of | Sum of of Variance | F, e Imgact, Sum of of Variance | F, B Imgact,
variation | squares . — act tab.095 % squares R R act tab %
Group of early ripening cherry varieties
Factor A 2157 11 1961 | 1232 | 18 397 10 1 009 | 348 | 18 | 244
(year)
Factor B 1941 6 3235 |2033| 22 357 15 6 026 | 981 | 22 375
(variety)
. AB . 106.7 66 161 101 14 19.6 11 66 0.01 6.4 14 270
interaction
Group of medium-ripening cherry varieties
FactorA 1 g7 g 11 6108 | 5987 | 18 515 14 11 012 |1532| 18 16.5
(year)
FactorB | 550 ¢ 12 2971 | 2912 | 18 | 273 51 12 042 |5132| 18 | 605
(variety)
. AB . 236.9 132 1795 175 13 181 16 132 0.01 15.0 13 195
interaction

Plant and Soil Science (13) 3
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Table 4, Continued

Indicator Fruit weight Kernel weight
Degree Degree
Sou}"cg of | Sumof of Variance | F F Im}o)act, Sum of of Variance | F, F b0 Im}o)act,
variation | squares R — feei EbEDD % squares | o d4om e e %
Group of late-ripening cherry varieties
F?;égi)A 4637 11 4216 | 3847 | 18 261 18 11 016 | 2751 18 | 215
FactorB 1 45504 12 8537 | 7789 | 18 578 45 12 037 |6263| 18 534
(variety)
. AB . 2489 132 1.88 17.2 13 140 19 132 0.01 241 13 226
interaction

The part of influence of varietal characteristics
(Factor B) on the formation of fruit mass was 35.7%,
27.3%, and 1.8%, respectively. For the formation of kernel
mass in all groups of varieties, varietal characteristics
(Factor B) had a dominant influence with a part of influ-
ence for early-maturing varieties - 37.5%, medium-ma-
turing - 60.5%, and late-maturing - 53.4%. The part of
influence of varietal characteristics on the formation of
kernel mass was 24.4%, 16.5% and 21.5%, respectively, for
the analysed groups.

An important indicator that determines the com-
petitiveness of cherry fruits is the average fruit weight
and the kernel-to-pulp ratio (Pérez-Sanchez et al., 2010;
Maglakelidze et al., 2017, Herasko et al., 2020). According
to many researchers, the average weight of cherry fruits
and the kernel-to-pulp ratio are influenced by genetic
soil-climatic conditions and characteristics of the vari-
ety. Thermal resources of the growing season of crops
and varieties and moisture indicators are also important
indicators (Diachuk, 2017; Herasko & Todorova, 2020).

The results obtained are consistent with the data
of other studies on the formation of the average weight
of the fruit and kernel in various pomological varieties of
sweet cherries. Thus, the weight of sweet cherries ranged
from 5.9 g (Scorpelka) to 9.2 g (Andreias) in the conditions
of North-Eastern Romania (Corneanu et al., 2020). As a
result of investigating nine foreign varieties in Georgia, it
was identified that all the varieties under study had large
fruits except for Moro (Maglakelidze et al., 2017). The av-
erage weight of sweet cherries ranged from 6.9 g (Moro)
to 10.2 g (Celeste), and the kernel weight ranged from
0.2 g (Burlat) to 0.56 g (Celeste).

The study by Bieniek et al. (2011) identified that
in Lithuania, on average, over three years, the weight of
sweet cherries ranged from 3.78 to 6.45 g. Evaluation of
nine varieties of sweet cherries based on external signs
of fruit quality was conducted in the conditions of the
Mediterranean part of Croatia (Raduni¢ et al, 2014).
It was identified that the fruits of the cherry varieties
Isabella and Tugarka had an average weight of more than
7.5 g, and the variety Burlat - less than 5 g. The study by
(Turea et al.,2019) in Romania determined that the largest
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fruit mass was identified in the Elaiasi (8.9 g) and Croma
(94 g) varieties. The highest mass index of the cherry
fruit (10.0 g) was recorded in the Andreias variety by the
Romanian researcher M. Corneanu et al. (2021). In the
conditions of India according to K.M. Bhat et al. (2018),
the highest kernel mass was identified in cherry fruits of
the Regina and Misri varieties at the level of 0.48 g, and
the lowest - 0.34 g in the Stella variety. Considering the
above, the study of cherry fruits of different varieties ac-
cording to the selected quality indicators grown in the
steppe of Ukraine is relevant.

CONCLUSIONS
The results of twelve-year studies suggest that the average
weight of kernels in cherry fruits grown in the conditions
of the Southern Steppe zone of Ukraine was at the level of
841 grams, the average mass of kernels is about 0.56 grams.

Among the varieties under study, three groups of
ripeness, the optimal fruit weight was the fruits of sweet
cherries of the late-ripening group (7.27-12.18 g), the av-
erage fruit weight exceeded the average varietal value by
8.88%.

The largest fruit mass among early ripening variet-
ies, according to the results of twelve-year studies, was in
the Kazka variety (910 grams). The lowest mass was iden-
tified in the Rubinova rannia variety (7.32 grams). The op-
timal value of the complex indicator of the kernel-to-pulp
ratiowas determined in fruits of the Skazka variety — 6.59%.

Among the varieties of the group of medium and
late maturation periods, the maximum average fruit
weight was recorded in the fruits of the Dylema and
Kosmichna varieties (9.91 g). Varieties of two ripening
groups, which, according to the results of average values,
were characterised by the lowest kernel mass, were
Pervistok, Melitopol'ska chorna, and Krupnoplidna. The
optimal value of the complex indicator - the kernel-to-
pulp ratio is determined in the range of 3.53-5.69% for
fruits of the Kordia, Pervistok, Orion, Udivitiel'na, and
Krupnoplidna varieties.

The most stable varieties with minimal coeffi-
cients of variation in the indicators under study in the
context of early ripening varieties in terms of fruit mass
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and kernel mass were Sweat Earlies (Vy=10.6%) and Ru-
binova rannia (Vy=11.5%).

Among the group of varieties of medium ripen-
ing, the most stable weight of fruits and kernels were
identified in the fruits of the Temp (Vy=11.8%) and Vynka
(Vy=11.4%) varieties.

In the group of late-ripening varieties, the lowest
variability in the content of fruit and kernel weight was
recorded in the Regina variety (Vy=10.1% and 10.4%).

It was identified that for the formation of fruit
mass in all groups of varieties, the dominant influence
was exerted by the weather conditions of years of re-
search with a part of the influence for varieties of the
three maturation periods of 26.1-51.5%. For the forma-
tion of kernel mass in all groups of varieties, varietal
characteristics had a dominant influence with a part of
influence within the three groups of varieties of 37.5-
60.5%.
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IpuHa EBreHiiBHa IBaHOBa!, MapuHa EropisHa CepatoK!, TetaHa MukonaisHa TumoLLyK?,
OnekcaHap CepriiioBuu Faspuniok®, Bnagucnas Oneroeuy ToHxa®

"TaBpPINCbKMM OePXKaBHMIM arpOTEXHOMOIMYHUM YHIBEPCUTET iMeHi IMUTpa MoTopHoro
72312, Byn. BoroaHa XMenbHMLbKOro, 18, M. Menitononb, 3anopisbka o61acTb, YKpaiHa

2[TonicbKMM HauioHaNbHUM YHIBEPCUTET

10008, 6ynbeap Ctapuii, 7, M. XXutoMup, YKpaiHa

3HauioHanbHWM yHiBepcUTET BiopecypciB i MPUPOAOKOPUCTYBaHHSA YKpaiHM
03041, Byn. lepoiB O6opoHU, 15, M. K1iB, YKpaiHa

OvHaMika cepeaHboOi Macu Nnoay Ta CniBBigHOLUEHHSA
KiICTOUYKM A0 M'AKOTI B NJIoAaxX YepeLUHi, Lo BUPOLLEHi B yMOBax
niBAHSA CTENOBOI 30HU YKpPaiHMU

AHoTauiq. TIonyIIpHICTh YepellHi cepel CIIOKUBAYIB 06YMOBIEHA BUCOKUMU CMaKOBHUMU SIKOCTAMU IUIOZIB 3
MpUBAGIMBUM 30BHIIIHIM BUIVIAOM, & TAKOXK PaHHIM CTPOKOM JOCTUraHHsS Cepefl 30BHINIHIX TOKA3HUKIB AKOCTI
HaMbinblle SHaYeHH 1719 CITOKMBaYiB Mae Maca IUIOiB YepelrHi i Cr1iBBiIHOIIe HHSA KiCTOYKY 10 M'SIKOTI, 1110 BIUIMBAE
Ha pPUHKOBY BapTiCTh. MeTOI0 LOCTIiI3KeHb 6yJ10 BUBUEHHS CEPEeNHBOI MaCH ITOJiB Ta MACK KiCTOYKY 33 COPTiBUepeHi
TPbOX CTPOKIB IOCTUTaHHA AK IePCIIEKTUBHUX, TaK i TUX, 1110 IOLIKPeHi B YKpaiHii BUAiIeHHA COPTIB Ta COPTO3pasKiB,
1110 MalOTh HAYKOBY Ta IIPaKTUYHY LIIHHICTb 3a JOCIiAKYBaHUMU [TIapaMeTpaMU. BUSHauUeHHA cepelHbOI MacU IJIOLY,
MacH KiCTOUYKY, CITiBBiTHOIIEHHS KiCTOUKY 10 M'IKOTI y IUIOZaX YepelllHi IIPOBOAWIIN Y I1ePiof, CIIOKMBYO0i CTUITIOCTI.
Bizmbip Ta migrotoBKy mpob Ao aHaii3iB BUKOHyBaiu 3rifHo 3 ICTY ISO 874-2002. CepelHa Maca IUIOLY Y IIOLAX
4yepelllHi, BUPOLleHUxX B yMoBax IIiBaHa CTeroBOI 30HU YKpaiHM, 3HaXOAUBCA Ha piBHI 8,41 rpaM, cepelHa Maca
KicTouRY — 0,56 rpaM. ONITUMaJIbHY Macy IUIOIB MaJjIy IJIOAY YePeNIHi IPyIiy Mi3HbOro TepMiHy mocTuraHus (7,27-
12,18 r.). Hat61/b11 CTIMKMMM 3 MiHIMaJIBHUMU KoedillieHTaMy Bapiallii 3a JOC/iyKyBaHMY [TOKa3HUKAaMU B pO3pisi
COPTIB PaHHBOI'O CTPOKY JOCTUTAHHA 3a [TapaMeTpaM{ MacH IUIOAY Ta MacH KiCTOYKY BUABHIIKCH COPTH ‘CBIT Epri3’
Ta ‘PybiHoBa PaHHS'. Cepe TPyII COPTIB CepeJHBOro TepMiHy JOCTUTAaHHA HAM6iIbIl cTabiIbHOI0 MacoIo TUIOAIB
Ta KiCTOYKY 6yJI0 BUJIiNEHO IUIOAU cOpTiB ‘TeMm’ Ta ‘BUHKA. V COPTIB Ii3HBOTO TepMiHy HOCTUTAaHHA HAaMMEHIIA
BapiaTUBHICTE BMICTYy Macu IJIOZly Ta KiCTOUKHU 3adikcoBaHa y copTy ‘PeriHa’. BcTaHOBIEHO, 110 IOMIHYIOYHH BILIUB
I7151 OpMyBaHHS MacH IUIOLY Y BCiX IPYII COPTiB Majy IOTOAHI YMOBHU POKIB AOCIIiI>KeHb, a A7 GopMyBaHHSA Macu
KiCTOYKM Y BCiX TPYII COPTIiB — COPTOBi 0COBITMBOCTI. Pe3y/IbTaTh JOCTiIKeHb 6yIyTh KOPUCHUMU ITpU BU60OPi COPTIB
YepellHi pisHUX CTPOKIB JOCTUTAHHS, IO IPUIATHI /IS peastizaliil IIoiB i ogabiioi ix mepepobru

Krno4oBi cnoBa: CTUIIIICTh, perpeciiiHUM aHali3, Maca KiCTOYKY, BapiloBaHHS ITOKa3HUKIB
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