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Abstract. In the global production of sunflower, the share of large-
seed and confectionary varieties is constantly increasing due to their high
nutritional value. In many countries, the replacement of varieties with high-
yield confectionery hybrids is being actively implemented to increase the
cultivated area. In Ukraine, to satisfy the high demand for confectionery
sunflower, large-sized fractions of oilseed varieties and hybrids are usually
used, but such raw materials often do not meet the requirements due to their
biochemical composition, therefore the use and cultivation of varieties and
hybrids of the confectionery type is being actively developed. In the article,
a comparative analysis of the indicators of seeds and kernels, which
determine the taste qualities and usefulness for health when consumed as
food, is carried out in different varieties and hybrids of sunflower. As a
result of the study, it was established that among the six genotypes studied,
the highest values of the weight of 1000 seeds and kernels were the
‘Zaporizkyi kondyterskyi’ variety, 121.7 g and 82.5 g, respectively. High
values according to these indicators, which correspond to the demands of the
confectionery and food industries, were obtained by the confectionery
variety "Kamelot” and hybrids "Smak' and “Kosmos'. It was found that the oil
hybrid "Rehion’ (51.3%) and the variety "Prometei' (49.7%) had the highest
oil content in the seeds, the confectionery hybrids "Smak' (20.2%) and
"Kosmos' (20.2%) were characterized by the highest protein content, and the
total amount of oil and protein in the seeds of all studied genotypes exceeded
60%. The highest values of oil (52.2 g) and protein (19.1 g) per 1,000
kernels were found in the ‘Zaporizkyi kondyterskyi’ variety. The highest
yield of 3.02 t/ha was obtained in the “Kamelot' variety, which also provided
the highest yield of kernels of 2.26 t/ha of large size and the highest yield of
1.658 t/ha of total oil and protein per unit area of cultivation.

Key words: confectionery sunflower, variety, hybrid, oil content,
protein content.
form of fried seeds and confectionary products from

Introduction. Formulation of the problem

In the global production of sunflower, the share
confectionary varieties is
increasing, and in recent years it has remained at the
level of 4-5% of the cultivated area [1]. Modern
from oilseeds
significantly expand the source of food protein for

of large-seed and

studies of proteins

human consumption [2-4].

whole kernels or crumbs [5-9]. It is very difficult to
track the information on the planted area under
confectionery sunflower, because usually the total area
under sunflower crops is indicated. But there is a high
demand for the production of confectionary sunflower
due to its high nutritional value. That is why in the
countries of Eastern Europe it is proposed to replace
the varieties with high-yielding confectionary hybrids
to increase the cultivated area [10].

and grist

The largest sown areas of large-fruited sunflower
are noted in Turkey and China. In these countries,
production has been developed for consumption in the
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A similar trend is observed in Ukraine. There is
no accurate information on the area of sowing of large-
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fruited sunflower varieties according to statistical
reporting, since farms do not allocate the share of these
varieties from the total volume of produced products.
But this segment is economically attractive and already
around 9% of farms sow confectionery varieties up to
100% of the total area under sunflower [11]. For sale,
these farms offer calibrated product in large batches.

Currently, in Ukraine, to satisfy the demand for
confectionery sunflower, large-seed fractions of oil
varieties and hybrids are usually used, but such raw
materials often do not meet the requirements due to
high oil content and small seed mass. The demand
for large-fruited sunflower seeds for the food and
confectionery industry in our country is stable and
high, therefore the use and cultivation of varieties
and hybrids of the confectionery type can be
considered a separate direction that is developing
very actively.

Analysis of recent research and publications

The variety of directions for the use of
sunflower confectionery forms and the growing
market stimulated the deployment of selection
programs in many countries of the world. If in the
late 1990s and early 2000s these were breeding
programs for the creation of large-seed varieties,
hybrids have been appearing more and more actively
in the last ten years. The transition to heterosis
selection and the creation of confectionary hybrids
is complicated by a decrease in the size of seeds and
a decrease in yield compared to varietal selection,
which is associated with the genetic control of these
traits. But the constant high commercial success in
the cultivation of hybrids, due to uniformity and
better suitability for harvesting, leads to the
expansion of breeding programs for the creation of
hybrids both in Ukraine and in the world [12-14].

Analysis of changes in the assortment of
varieties and hybrids of confectionary sunflower in
the Register of Plant Varieties of Ukraine shows a
significant increase in the varieties of this direction
over the past twenty years. Thus, in 2006, five
genotypes were presented, including one variety and
two hybrids of foreign selection. In 2016, the
assortment  expanded to include seventeen
genotypes, including 6 varieties and eleven hybrids,
two of which were created in Ukraine. Since 2022,
the Register already includes twenty-three
genotypes. Only five of them are varieties and all of
them are of Ukrainian selection. And eighteen are
hybrids, of which only three ('Smak’, ‘Kosmos’ and
‘Fenom’) are of Ukrainian origin, and the other
fifteen are of foreign selection [14]. Such an active
expansion of the varietal range indicates a high
demand among seed producers and significant
economic profitability of the production of this type
of crop. A large number of foreign hybrids and
increase of their number emphasizes the relevance
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of such breeding programs. It is important to note
the constant presence in the Register of the
Zaporizhzhya Confectionery variety, which was
bred at the Institute of Oilseed Crops of the National
Academy of Sciences of Ukraine and registered in
1998.

Confectionery sunflower is a large-seeded form
of this crop with specific properties and quality of
seeds such as size, color, shell quality, etc. When
processing seeds, usually the largest fraction of
seeds enters the market in unbroken raw or toasted
form and is sold as a light snack. This part makes up
about 25% of the total volume of confectionery
sunflower production. A smaller average fraction of
seeds with a weight of 1000 kernels over 80 g is
used for de-shelling. the share of which is 60% of
the total mass. Most often, those Kkernels are
packaged and sold in fried and salted form, or in
raw, unsalted form for use as salad ingredients, for
baking bread and in culinary products [15].

The nutritional value of confectionary sunflower
kernels allows them to be included in the category of
health products. One of the main features is the high
content of iron, zinc, potassium, thiamin, vitamin E. In
addition, they are also a source of dietary fiber.
Sunflower seeds contain a reduced amount of saturated
fatty acids, which lowers the level of cholesterol in the
blood [16].

The smallest fraction of confectionary sunflower
seeds is from 15 to 20% of the total mass. It is used as
feed for birds and small pets both in its pure form and
in various mixtures [17,18].

In Ukraine, the main consumers of sunflower are
confectionary factories, food factories, engaged in the
production of halva. Halva with the best taste qualities,
balanced in terms of oil and protein content, is
obtained from confectionary sunflower seeds [19]. It is
promising to use seed kernels as a substitute for nut
raw materials, which is widely practiced in the
countries of Western Europe, but has not yet been used
in Ukraine [20]. Most of the confectionery and large-
fruited sunflowers seeds produced in Ukraine are
exported to the countries of the European Union, where
they are used in the confectionery industry to obtain
kernels [11,21].

Cultivation of large-fruited and confectionary
sunflowers is of obvious economic interest due to
the 1.5-2.0 times higher purchase price for these
products compared to traditional varieties. But
success in growing confectionary sunflower with a
high protein content depends not only on domestic
geneticists and breeders, but also to a large extent on
agronomists, harvesters, traders and processors.

In this regard, the purpose of our study was to
compare the indicators of seeds and kernels, which
determine the taste qualities and health benefits
when consumed as food, in different varieties and
hybrids of sunflower.
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Objectives of the study:

— to determine the weight of seeds and kernels of
different varieties and hybrids of sunflower.

— investigate the indicators of oil and protein
content in the seeds and kernels of the studied
genotypes.

— to establish and compare indicators of
productivity and output of total oil and protein
from a unit of cultivation area in studied varieties
and hybrids.

Results of the research and their discussion

Research materials and methods

Genetically pure material included from the
collection of the laboratory of genetic resources of
the Institute of Oilseed Crops of the National
Academy of Agrarian Sciences of Ukraine -
confectionery sunflower varieties ‘Zaporizkyi
kondyterskyi’ (year of registration 1998, originator
Institute of Oilseed Crops, Ukraine, Zaporizhzhia)
and ‘Kamelot’ (2019, originator Institute of Oilseed
Crops, Ukraine, Zaporizhzhia) was used for research
and confectionary hybrids ‘Kosmos’ (2021,
originator of the Institute of Crop Production,
Ukraine, Kharkiv) and ‘Smak’ (2015, originator
Institute of Oilseed Crops, Ukraine, Zaporizhia). For
comparison, the usual oilseed hybrid ‘Rehion’
(2011, originator of the Institute of Oilseed Crops,
Ukraine, Zaporizhia) and the variety ‘Prometei’
(2015, originator Institute of Oilseed Crops,
Ukraine, Zaporizhia)

The seeds of hybrids and varieties were studied
for oil content [DSTU 7577:2014. Nasinnia oliine],
weight of 1000 seeds [HOST 12042-80 Semena
selskokhoziaistvennukh  kultur], shell ratio, and
protein content [DSTU ISO 5983:2003. Kormi dla
tvarin].

To establish a field experiment and the yield of
hybrids and varieties, generally accepted methods
were used [22].

Experiments were performed in triplicate.
Statistical analysis of the results was performed
using Libre Office Calc.

The main plant breeding traits that distinguish
confectionary sunflower varieties and hybrids from
oilseeds include, first of all, the size and weight of
the seeds, because this sunflower is grown for the
consumption of seed kernels, and not for obtaining
oil. The mass of 1,000 seeds should be at least 80 g.
In addition, in confectionery sunflower, the kernel
does not fit as tightly to the shell as in oil sunflower,
and therefore the shell ratio is quite large and
amounts to 30-40%. In our research, the highest
value of the weight of 1000 seeds was 121.7 g for
‘Zaporizkyi confectionery’ variety (Table 1).
Sufficiently high seed weight indicators were also
noted for the ‘Kamelot’ variety, 98.6 g, and the
‘Smak’ hybrid, 93.4 g.

An equally important indicator for confectionery
use is the mass of kernels, which depends on both the
size of the seed and its shell ratio. Thus, in the studied
varieties and hybrids, the shell ratio varied and ranged
from 22.5% to 32.2%. At the same time, the highest
percentage of shell ratio was noted in the ‘Zaporizkyi
kondyterskyi’ variety, while the others were
significantly inferior in terms of this indicator.

Taking into account the weight of 1000 seeds and
shell ratio, the weight of 1000 kernels in the studied
varieties and hybrids differed significantly and ranged
from 37.3 g to 82.5 g. In the case of oil genotypes, the
weight of 1000 kernels was the smallest and was 37.3 g
for the ‘Rehion’ hybrid and for the ‘Prometei' variety —
46.2 g. In confectionery hybrids, the mass of 1000
kernels was significantly higher and it was 60.1 g for
‘Kosmos', and 72.1 g for ‘Smak'. And in confectionery
varieties, this indicator was the highest for ‘Kamelot' —
73.7 g, and 82.5 g for ‘Zaporizkyi kondyterskyi’ and
exceeded the oil genotypes by almost two times. Thus,
in terms of the size of the kernels, regardless of the
high shell ratio, the highest value was noted for the
‘Zaporizkyi kondyterskyi’ variety. It is important to
emphasize that confectionery varieties and hybrids are
valued in the food industry for their large kernels.

Table 1 - Indicators of the mass of seeds and kernels of different varieties and hybrids of sunflower

Variety, hybrid Mass of 1500 seeds, Shell ratio, Keor/(r:el, Mass of 1000 kernels, g

‘Zaporizkyi

kondyterskyi': 121.7 32.2 67.8 82.5
‘Kamelot’? 98.6 25.3 74.7 73.7

‘Smak 2 93.4 22.8 77.2 72.1

‘Kosmos 2 78.7 23.6 76.4 60.1
‘Prometei’? 59.6 22.5 77.5 46.2
‘Rehion’* 49.2 24.1 7.9 37.3

LSDos 2.7-34 0.4-0.8 0.6-1.1 1.9-2.6

Notes: * — confectionary variety; 2 — confectionary hybrid; ° — oilseed variety; 4 — oilseed hybrid
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In addition to the size of the seeds for confectionary
sunflower, such indicators as the content of oil and protein
in the seed and kernel and their ratio are important. In the
seeds of modern sunflower varieties and hybrids, the oil
content is on average 49.0-52.0%, and the protein content
is 16.0-18.0%, so their sum is 67.0-69.0%. The oil
content of confectionary genotypes is lower than that of
oilseed genotypes and is 40.0-45.0%, with protein up to
20.0% [23, 24].

According to our data, the oil content in the seeds
was 42.9-51.3%, and the protein content was 15.7—
20.2%, depending on the genotype. Their total content in
seeds was 58.6-68.0% (Table 2). According to the data
we received, the highest oil content in the seeds was noted
for hybrid ‘Rehion’ (51.3%) and the variety ‘Prometei’
(49.7%). And confectionery hybrids ‘Smak’ (20.2%) and
‘Kosmos’ (20.0%) were characterized by the highest
protein content. The total amount of oil and protein in the
seeds of most studied genotypes of sunflower exceeds
60%.

According to other researchers, the protein content
in sunflower seeds is a very variable trait. In modern
varieties, its content can vary from 9.5 to 25.0%. Almost
all researchers indicate a positive correlation between
protein content in sunflower seeds and the weight of 1000

Table 2 — Indicators of oil and protein content in seeds a
comparison with

seeds, and a negative correlation between protein content
and oil content [23,24].

For the confectionery and food industries, the
content of oil and protein in the kernel is more important.
In our studies, depending on the genotype, the content of
oil in the kernel was between 57.6% and 67.8%, and
protein between 21.8% and 26.2%. Thus, their total had
the main share of the nucleus and it was equal to 83.5—
89.8%.

Taking into account the mass of sunflower kernels
and the content of oil and protein in them, the mass of oil
from 1000 kernels was in the range from 25.3 g t0 52.2 g.
The mass of protein from 1000 kernels was between 8.2 ¢
and 19.1 g (Figure 1). We noted that the highest values of
these indicators were for ‘Zaporizkyi kondyterskyi’
variety, which is associated with the largest mass of 1000
kernels in this variety.

It is important to emphasize that the reserve proteins
of sunflower have high digestibility (90%) and biological
activity (60%), which favorably differs from most
vegetable proteins, including soy protein. The quality of
sunflower protein in the composition of essential amino
acids is not inferior to soy protein, which is considered the
standard for protein quality. And in terms of some amino
acids (histidine, lysine), sunflower protein exceeds such
crops as wheat and corn [25].

nd kernels of different varieties and hybrids of sunflower in
the standard variety

Content in seeds, % Content in kernels, %
Variety, hybrid - - oil and protein . . oil and protein
oil protein combined oil protein combined

‘Zaporizkyi

kondyterskyi'l 42.9 15.7 58.6 63.3 23.2 86.5
‘Kamelot’* 46.1 16,3 62.4 61.7 21.8 83.5
‘Smak 2 47.7 20.2 67.9 61.9 26.2 88.1
‘Kosmos'? 44.0 20.0 64.0 57.6 26.1 83.7
‘Prometei’® 49.7 17.1 66.8 64.1 22.1 86.2
‘Rehion’* 51.3 16.7 68.0 67.8 22.0 89.8
ILSDos 0.3-0.6 0.1-0.3 0.4-0.8 0.4-0.6 0.2-04 0.4-1.0

Notes: ! — confectionary variety; 2 — confectionary hybrid; ° — oilseed variety; * — oilseed hybrid
25.3 8.20
Rehion XL
29.6 10.2
Prometei Pt
34.6 15.7
Kosmos NG MW
44.6 18.9
Smak SNG 3N
455 16.1
Kamelot ENE Mol
52.2 19.1
Zaporizkyi kondyterskyi NG 3N
0.0 20.0 40.0 60.0 80.0
OContent oil @ Content protein

Fig.1. Mass of oil and protein from 1000 kernels of sunflower varieties and hybrids studied, g
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In our opinion, the ratio of the mass of oil to
the mass of protein in sunflower kernels is also
interesting (Table 3). Thus, in oilseed genotypes,
this indicator is close to three and is 2.9 in
‘Prometei’ and 3.09 in ‘Rehion’, which indicates a
significant excess of the mass of oil over the mass of
protein in the kernel. In confectionery varieties, this
indicator is lower and is 2.83 for ‘Kamelot’ and 2.73
for ‘Zaporizkyi kondyterskyi’. This ratio is the
smallest in confectionery hybrids — 2.36 for ‘Smak’
and 2.20 for ‘Kosmos’, which indicates the most
balanced content of protein and oil in the seed
kernel. When the oil content in the kernel is reduced
to 60%, negative evaluations occur when tasting
fried seeds, because the seeds do not become
sufficiently sweet and tasty. Therefore, preserving
not only protein, but also a sufficient amount of oil
is important for the food industry in order not to
attract additional flavor impurities [23,24].

The wvariability of the protein content in
sunflower seeds is significantly influenced by the
ecological conditions of the place of cultivation and
the weather conditions of the year. Unfavorable
conditions for oil synthesis (high air temperature,
lack of moisture in the soil) contribute to an increase
in protein. In the conditions of the South of Ukraine
in dry years, irrigation provides an increase in oil
yield by 0.6-0.9 t/ha, and protein yield by 0.25-0.40
t/ha. The protein content of sunflower seeds when

grown under irrigation increases by an average of
7% compared to rainfed [26].

The area of plant nutrition has a great influence
on the protein content. The expansion of the row
spacing, as well as the increase in the distance
between plants in a row (when sowing with a width
of 70 cm between the rows), is accompanied by an
increase in the size of the seeds and the protein
content of the seeds. Thickening of sowing, on the
contrary, leads to a decrease in the area of plant
nutrition, increases the oil content and decreases the
protein content of the seeds [27-30].

The use of nitrogen fertilizers on almost all
types of soil is accompanied by an increase in
sunflower yield. But at the same time, the absolute
content of oil in seeds decreases, and protein content
increases [31-33].

Considering the yield indicators of sunflower
seeds, we noted that confectionery type varieties
were almost not inferior to the studied oilseed
genotypes (Figure 2). Thus, the highest yield of 3.02
t/ha was obtained in the ‘Kamelot’ variety. The
oilseed type hybrid ‘Rehion’ 2.86 t/ha and the
variety ‘Zaporizkyi kondyterskyi' 2.73 t/ha also had
high indicators. Confectionery-type hybrids ‘Smak’
and ‘Kosmos’ had lower yield rates of 2.61 t/ha and
2.55 t/ha, respectively. But the yield level of all
sunflower genotypes in our research ensures high
economic indicators of its cultivation.

Table 3 — Indicators of the mass of oil and protein in the kernel of different varieties and hybrids of sunflower

Variety, hybrid Mass of oil from 1000 |Mass of protein from 1000 | Ratio of mass of_0|l / mass
kernels, g kernels,g of protein

‘Zaporizkyi kondyterskyi'! 52.2 19.1 2.73
‘Kamelot’? 45.5 16.1 2.83
‘Smak 2 44.6 18.9 2.36
‘Kosmos 2 34.6 15.7 2.20
‘Prometei’3 2.6 10.2 2.90
‘Rehion™ 25.3 8.2 3.09
LSDos 0.4-0.7 0.1-0.2
Notes: ! — confectionary variety; 2 — confectionary hybrid; 3 — oilseed variety; # — oilseed hybrid

35 3.02

2.73 2.86
— 2.61

3.0 2.55 243 -

25

2.0 0.433 0.420

15 0.378 0.464 0.449 0.366

1.0

05 03 ‘ 22 09 98 06 | i1

0.0

Z. k* Kamelot Smak Kosmos Prometei Rehion
Ooil yield, ttha  Oprotein yield, t/ha @ seed yield, t/ha

Note: * ‘Zaporizkyi kondyterskyi’

Fig.2 Indicators of seed yield, yield of oil and protein of the researched varieties and hybrids, t/ha
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Indicators of yield of seed kernels are directly
related to the level of productivity, which is very
important for meeting the demand of the confectionery
and food industries. Thus, the largest yield of large sized
kernels of 2.26 t/ha for confectionary use was formed by
the ‘Kamelot’ variety. The hybrids ‘Smak’ with 2.02 t/ha
and ‘Kosmos’ with 1.95 tha have slightly lower
indicators. The lowest yield of kernels was obtained for
the ‘Zaporizkyi kondyterskyi’ variety, 1.85 t/ha, but this is
compensated by its largest kernels.

Regarding the total yield of oil and protein per unit
area of sunflower cultivation, the ‘Kamelot’ variety stands
out significantly, the cultivation of which ensures the
production of 1.658 t/ha of total oil and protein. The
‘Rehion’ oil hybrid also has high indicators, but at the
expense of high oil content, which is important for the oil
industry.

Varieties ‘Zaporizkyi kondyterskyi’ and ‘Prometei’
and hybrids ‘Smak’ and ‘Kosmos’ were previously
studied with our participation, but without comparison
with varieties and hybrids of the oilseed type [34].
Cantisan S.'s research also showed that confectionery
varieties have a larger seed size compared to oil
varieties [35]. However, in this study, the main aspect was
the study of correlations of traits with the composition of
fatty acids in the oil. In our study, we did not take into
account the fatty acid composition of the oil, since the
varieties in our study did not have mutations that changed
the composition of the ail.

Modern research by Chinese scientists on the search
for molecular markers and genes for the weight of 100
seeds is known [36]. Unfortunately, the studies used a
small amount of genetic diversity and cannot compare the
quality of seeds of varieties of different uses, as it was
done in our study.

Conclusions

In the group of investigated varieties and hybrids,
the highest values of the weight of 1000 seeds and kernels
were 121.7 g and 825 g, respectively. High values
according to these indicators, which correspond to the
demands of the confectionery and food industries, were
obtained by the confectionery type variety ‘Kamelot” and
the hybrids ‘Smak’ and ‘Kosmos’. Oil type genotypes had
the smallest size of seeds and kernels.

The hybrid ‘Rehion’ (51.3%) and the variety
‘Prometei’ (49.7%) had the highest oil content in the
seeds, while the confectionery hybrids ‘Smak’ (20.2%)
and ‘Kosmos’ (20.0%) were characterized by the highest
protein content, and the total amount of oil and protein in
the seeds of the studied genotypes exceeded 60%.

The highest values of oil content (52.2 g) and
protein content (19.1 g) per 1,000 kernels were found in
the ‘Zaporizkyi kondyterskyi’ variety, which is associated
with the largest mass of this variety.

The index of the ratio of the mass of oil to the mass
of protein in sunflower kernels in confectionary hybrids
and varieties was 2.20-2.83, which indicates a more
balanced content of protein and oil in the seed kernel,
compared to oilseed genotypes.

The highest yield of 3.02 t/ha was obtained in the
‘Kamelot’ variety, which also provided the highest yield
of large sized kernels of 2.26 t/ha and the highest yield of
1.658 tha of total oil and protein per unit area of
cultivation. Confectionery-type hybrids ’Smak’ and
‘Kosmos’ and the variety ‘Zaporizkyi kondyterskyi’ had
lower productivity indicators, but nevertheless, this level
of productivity ensures high economic indicators of their
cultivation.
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'Binin arpoTexHomoriil Ta BOpOBAIKEHHS,

2ja6oparopis Gioximii Ta MacOBHX aHai3iB,

SIHCTUTYT ONilHKMX KynbTyp HalioHansHOI akaseMii arpapHuX HayK YKpainu,

Byn. Incruryrceka, 1, 3anopizekuii paiion, 3amopizbka o6, Ykpaina,69055,

“kadeipa TeHETUKH Ta POCTIMHHHMX PECYPCIB,

3aropi3bpkuil HaniOHAIBHUN YHIBEpCHTET, BYI. JKyKoBCchKOrO, 66, M. 3aniopixoks, Ykpaina, 69600

AHoTamisi. Y cBiTOBOMY BHPOOHHMITBI COHSIIHMKY YacTKa BEJMKOIUTIHMX Ta KOHIUTEPCHKUX COPTIB MOCTIHHO
30iBIIyeEThCS Yepe3 HOro BHCOKY Xap4oBY IIHHICTB. Y OaraTboX KpaiHax Juis 30UTBIIEHHS MOCIBHHMX IUIONI aKTHBHO
BIIPOBA/DKYETHCSI 3aMiHa COpPTIB BHCOKONPOXYKTUBHUMH KOHIUTEPCHKUMH riOpumamu. B VYkpaiui s 3a10BiTbHEHHS
BHCOKOT'O TONHUTY Ha KOHJUTEPCHKUI COHSIIHWUK 3a3BHYail BUKOPHCTOBYIOTH BEJIHKI 3a po3MipoM ¢pakmii omiifHHX
COpTiB i TiOpuAiB, aje Taka CHPOBHMHA YacTO HE BiJIOBIJA€ BUMOraM IO 0i0XIMIYHOMY CKJIaTy, TOMY BHUKOPHCTaHHS i
BUPOILYBaHHA COPTIB 1 TiOpUIIB caMe KOHIUTEPCHKOTO THITy IHTCHCUBHO PO3BHBA€THCA. Y CTaTTi MPOBEACHO
MOPIBHAIIBHUN aHANi3 NOKAa3HWKIB HACIHHA Ta AAep, SAKi BU3HAYAIOTh CMAKOBi SIKOCTI 1 KOPHCHICTh AJIA 37I0pOB’S TpH
CNIOXXKUBAaHHI B 1Ky, y pI3HMX COpTiB Ta TiOpHIIB COHSIIHMKY. B pe3ymbraTi JOCHIIXKEHHS BCTaHOBJICHO, IIO cepen
JOCII/DKYBaHUX IIIECTH TEHOTHIIB, HaWBumy 3HadeHHs wMacu 1000 HaciHMH Ta smep MaB copT  ‘3amopi3pKuit
KkoHauTepcekuid 121,7 r Ta 82,5 1, BimmoBigHO. BHcoki 3Ha4YeHHs 3a IUMH TOKAa3HUKAMH, SKi BiJNOBIAIOTH 3alUTaM
KOHJIUTEPCHKOI Ta Xap4oBOI NPOMHCIOBOCTEH, Man COPT KOHAUTepchKoro tuiy ‘Kamenor', i riopuan ‘Cmax’ 1 ‘Kocmoc’.
BusiBneno, mo HalOIBIIMK BMICT JXHpPY B HaciHHI Manu oiiiiHi ribpun ‘Perion’ (51,3%) ta copt ‘Ilpomereit’ (49,7%),
HaWOLIBIIMM BMiCTOM OIJIKYy XapakTepu3yBaiucs KoHaurepcbki riopuan ‘Cmax’ (20,2%) ta ‘Kocmoc™ (20,0%), a 3aranbpHa
cyMma kMpy 1 Oika B HaciHHI yciX HOCIHIIKYyBaHHUX T€HOTHINB nepesuuryBana 60%. HaiiBuiui 3HaYeHHS BMICTY JKUPY
(52,2 1) Ta 6inky (19,1 ) B 1000 simep BusiBiieHO y copTy ‘3amopi3bkuil KoHauTepchkuid . HaliBuiy ypoxaiiHicts 3,02
T/ra oTpuMaHo y copty ‘Kamenor’, mo 3a0e3neymio Takox 1 HaHOimpImIMK BUXiJ siaep 2,26 T/ra BETUKOro po3Mipy i
HalBuIe orpuMaHHs 1,658 T/ra cymapHOro xupy Ta 0iJIKy 3 OJUHHUI TUIOILI BUPOIIYBAHHSI.

Ki1ro4oBi ci10Ba: COHSIIHUK KOHIUTEPCHKHUH, COPT, TiOpHU, BMICT XKHPY, BMICT OLIKY.
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