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PHYSICAL PARAMETERS OF GRAIN QUALITY OF SPELT-LIKE CHERNOBYL
RADIOMUTANTS OF WINTER WHEAT

Yu. A. Dolhalova *, M. V. Lozinskyi %, Yu. O. Kumanska 2, I. M. Sidorova %, A. I. Yurchenko 2

'Bilotserkivska Experimental Breeding Station of the Institute of Bioenergy Crops and Sugar Beet of NAAS, 1 Tsentrlna St.,
Mala Vilshanka village, Bila Tserkva district, Kyiv region, 09176, Ukraine

“Bila Tserkva National Agrarian University of the Ministry of Education and Science of Ukraine, 8/1 Soborna Sq., Bila
Tserkva, Kyiv region, 09117, Ukraine

Topicality. Winter wheat (Triticum aestivum L.) is the main grain crop that ensures food security of the
population. The combination of yield and grain quality is important in wheat breeding research. Physical
indicators of grain quality include the 1000 grain weight, test weight and grain hardness. Purpose. To analyze
spelt-like radiomutants of winter wheat by 1000 grain weight, test weight and grain hardness. Materials and Methods.
The material of the study was 10 spelt-like RM-samples of Chornobyl radiomutants of winter wheat and
the Lisova pisnia variety standard. The research was conducted at the Bila Tserkva Experimental Breeding
Station of the Institute of Bioenergy Crops and Sugar Beet of NAAS in 2016-2019. The 1000 grain weight was
determined according to DSTU 4138-2002. The grain hardness was determined according to the method speci-
fied in DSTU 3768-2019. The test weight was determined according to DSTU GOST 10840:2019. Homeostasis
(Hom) and breeding value (Sc) were calculated according to V. V. Khanhildin and M. A. Lytvynenko. Results.
On average for 2016-2019, spelt-like wheat breeding samples produced a 1000 grain weight of 41.2 g (RM-3) to
48.8 g (RM-4). The variability of 1000 grain weight in the studied breeding samples was insignificant, with a
coefficient of variation of 2.4-9.0 %. The highest indicator of homeostasis by the 1000 grain weight was recor-
ded in Lisova Pisnia variety-standard (4217), high indicators were recorded in the breeding samples RM-8
(1838), RM-7 (1753), RM-2 (1600), RM-3 (1204). The following radiomutants RM-5 (42.5), RM-4 (41.9), RM-10
(41.8), RM-1 (41.4), and RM-7 (41.1) were identified in terms of breeding value. The highest test weight
(797 g/1) was found in the RM-3 radiomutant. The breeding samples RM-4 (72270) and RM-3 (48940) were dis-
tinguished by the indicator of high homeostasis of grain test weight. The breeding value of the studied radio-
mutants was 689.5-771.3. The highest grain hardness was obtained in the breeding samples RM-8 (97.1 %),
RM-1 (94.0 %), RM-10 (93.8 %), which also had high homeostatic parameters — RM-8 (3730), RM-4 (1039),
RM-10 (1023), RM-1 (1000). According to the indicator of breeding value of grain hardness formation, the
breeding samples RM-4 (91.3), RM-1 (75.5), RM-8 (75.1) were distinguished. Conclusions. The identified spelt-
like radiomutants of winter wheat, based on the results obtained —1000-grain weight, test weight and grain
hardness, are valuable for further breeding work.

Key words: winter wheat, Chernobyl radiomutants, 1000 grain weight, test weight, grain hardness, quality

Introduction. The rapid growth of the
world's population requires a corresponding in-
crease in food production, particularly wheat pro-
duction, crop which has high nutritional value.
Growth in grain production that meets interna-
tional standards is one of the key objectives of
agricultural science [1].

Author information:

Improving the quality characteristics of
winter wheat grain is of particular importance for
agricultural producers.

Increased yields in most new varieties are
often accompanied by a decline in the technologi-
cal and biochemical characteristics of the grain.
The breeding process involves continuous assess-
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ment of grain quality according to specific criteria,
starting from the early stages, and involves the
work with thousands of numbers [2]. Assessing the
quality indicators of winter wheat grain allows de-
termining its use, since wheat grain is the main
source of global food security [3, 4].

Grain quality indicators consist of three
groups: physical, biochemical, and technological.
Physical indicators include test weight, 1000-
grain weight, grain hardness, uniformity, etc. The
physical indicators of winter wheat depend on
numerous factors, with abiotic and anthropogenic
factors playing a particularly important role [5-9].

A key indicator determining the grain quali-
ty of wheat crops is test weight, which character-
ises grain plumpness. It depends on many factors,
such as density, shape, surface condition and
grain size [10]. Test weight is also associated with
drought resistance [11].

Fully plumped grain is characterised by the
completion of the synthesis processes of the sub-
stances that comprise it. Such grain contains more
endosperm and, accordingly, more protein, starch
and sugars. Greater grain plumpness results in
higher grain quality. Grain quality is influenced
by factors such as the previous crop, sowing date
and variety. With increasing value of the test
weight indicator, the protein and gluten content in
the grain also increases [12, 13].

The term ‘test weight’ refers to the average
weight of a cereal as measured in grams per 1 litre
of grain. For soft winter wheat, the test weight of
grain is in the range of 725 to 785 g/l and is clas-
sified according to the following data: more than
785 g/l — very high; 764-785 — high; 725-764 —
medium; less than 724 g/l — low one. The test
weight indicator is used to determine the milling
properties of grain. If the test weight does not
exceed 750 g/l, the grain produces a lower flour
yield, and if it is higher than 750 g/l, this pattern
iS not observed. The test weight of grain with a
value of up to 700 g/l also affects its technologi-
cal qualities, which impairs the baking properties
of the grain. In general, a decrease in the test
weight of grain can result in a reduction in wheat
yield [1].

An important physical indicator of winter
wheat is also the 1000-seed weight, which charac-
terises the technological qualities of the variety,
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the uniformity of the grain and its size. As a rule,
this indicator correlates with size; at the same
size, it characterises the density of the internal
structure of the grain and the amount of nutrients
it contains. The 1000-seed weight is determined
by the genotype and is modified to a certain ex-
tent by growing conditions. Different varieties,
species, subvariety, regions and conditions during
the growing season can cause significant variabil-
ity in the 1000-seed weight of the same crop [14-18].

The 1000-seed weight is also one of the
main quantitative indicators characterising the
winter wheat yield, which is determined not only
by the varietal characteristics of the crop, but also
by the environmental conditions of cultivation
and agrotechnical practices [14].

Grain hardness of wheat is also an im-
portant quality characteristic that affects milling
and nutritional properties. It is particularly im-
portant for durum wheat varieties used in pasta
production. The degree of grain hardness is influ-
enced by genetic, environmental and technologi-
cal factors. The list of the main factors that de-
termine vitreousness includes weather and climat-
ic conditions and varietal characteristics of the
crop. High temperatures, lack of moisture, a short
period of grain filling and ripening increase grain
hardness, while precipitation during the milky-
waxy stage and full ripeness, on the contrary, re-
duce this trait [5, 9].

Hard vitreous grains usually have higher
protein content and are harder in consistency than
floury grains. This hardness is associated with a
highly compacted endosperm structure, which is
less porous than that of floury grains. Grains with
a vitreous endosperm have greater mechanical
strength, improving the technological processes of
their processing [19].

Wheat is the main ingredient in most com-
mon foods in our daily lives, and obtaining high-
quality grain is an important task for food produc-
tion [20], so researching the source material in
terms of its physical quality indicators is a very
relevant area of study.

Materials and Methods. The research was
conducted at the Bila Tserkva Research and Bree-
ding Station of the Institute of Bioenergy Crops
and Sugar Beets of NAAS in 2016-2019.

The research material consisted of 10 spelt-
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like RM-samples of Chernobyl radio-mutants of
winter wheat and the standard variety Lisova
Pisnia. The weight method (two repetitions of
500 seeds) was used to determine the 1000-seed
weight in accordance with DSTU 4138-2002:
Seeds of agricultural plants. Methods for seed
testing. Grain hardness was determined using the
standard method according to DSTU 3768-2019:
Wheat. Specifications. The test weight was de-
termined according to DSTU GOST 10840:2019:
Grain. Method for determination of test weight
(GOST 10840-2017, IDT). Homeostasis (Hom)
and breeding value (Sc) were calculated accord-
ing to V. V. Khangildin and M. A. Litvinenko
(1981): Hom =%° /'S, SC =X % (Xiim / Xopt).

The predecessor was peas. Sowing was car-
ried out at the optimal dates for winter wheat us-
ing a Klen-1.5 plot seeder. The recorded area of
each sample was 10 m2, with three repetitions.
The winter wheat variety Lisova Pisnia was se-
lected as the standard. The research was conduc-
ted in accordance with the methodology for con-
ducting a qualification examination of plant varie-
ties for suitability for dissemination in Ukraine
[21]. The arithmetic mean (x), minimum and
maximum values of the studied traits (min—max),
variance (S2), and coefficient of variation (V, %)
were determined [22].

To characterize the moisture conditions for
winter wheat cultivation, the hydrothermal coeffi-
cient (HTC) was calculated using the method de-
veloped by G. T. Selyaninov [23]. The following
differentiation of HTC indicators was accepted:
< 0.4 — very severe drought; 0.4-0.5 — severe
drought; 0.5-0.6 — moderate drought; 0.7-0.9 —
mild drought; 1.0-1.5 — sufficiently moist condi-
tions; > 1.5 — excessively wet conditions.

Results and Discussion. Soil moisture re-
serves at the sowing of winter wheat (late Sep-
tember) were insufficient in 2015 and 2016. At
the same time, in 2017 and 2018, actual precipita-
tion exceeded the long-term average by 18.2 mm
and 12.9 mm, respectively. Subsequently, autumn
vegetation occurred under sufficient moisture
availability and favourable temperature conditions
(Tables 1, 2).

The actual amount of precipitation during
the winter months of the growing season excee-
ded the long-term average (112 mm) by 27.3 mm
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in 2016/2017 and by 45.4 mm in 2017/2018. The
temperature regime during this period was close
to the long-term average.

After the resumption of spring vegetation
(February 29, 2016, March 6, 2017, March 8,
2019), a gradual rise in air temperature was ob-
served along with sufficient moisture availability
during the first month of vegetation. At the same
time, in 2018 (when vegetation resumed on April
4), a sharp warming trend was observed, which
accelerated the passage of macro-stages of plant
growth and development on the BBCH scale. The
hydrothermal coefficient from April to the third
ten days of June 2018 was 0.4, indicating a very
severe drought. For the third ten days of June and
the first ten days of July, the HTC was 1.7, indi-
cating excessive moisture conditions. For the
same periods in 2016, the hydrothermal coeffi-
cient was 2.9 and 1.5, respectively, indicating ex-
cessive moisture conditions and sufficient mois-
ture availability.

In 2017, in the period from the third ten
days of April to the third ten days of June, wheat
growth and development occurred under condi-
tions of mild drought (HTC = 0.7), and from the
third ten days of June to the second ten days of
July, under conditions of moderate drought (HTC =
0.6). For the corresponding periods of 2019, the
hydrothermal coefficient was at the level of 1.1
and 1.4 respectively, which indicates sufficient
moisture availability.

The 1000-seed weight of spelt-like Cherno-
byl radio-mutants of winter wheat depended on
the genotype and year of research.

In 2016, the 1000-seed weight of all RM-
samples exceeded the standard variety Lisova
Pisnia (42.0g) by 0.5 g (RM-3-425g)to 11.5¢
(RM-4 and RM-6) (Fig. 1).

Radiomutants of winter wheat formed a
larger 1000-seed weight in 2017 (42.9-47.8 @)
and 2018 (44.7-50.8 g), compared to the standard
variety (41.9 g in 2017 ; 42.5 g in 2018, respec-
tively), with the exception of the RM-3 breeding
sample, which weighed 41.7 g and 41.2 g, respec-
tively. The 1000-seed weight of eight RM samp-
les varied from 43.2 g (RM-4) to 46.9 g (RM-9)
in 2019, exceeding the standard variety Lisova
Pisnia (42.8 g), while samples RM-3 (39.2 g) and
RM-6 (40.9 g) were inferior to the standard variety.
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Table 1. Precipitation (mm) during the years of research

Month Ten-day 2015 2016 2017 2018 19 | Longterm
period average
September - 204 9.6 53.2 47.9 - 35
October - 30.4 62.0 50.4 22.0 - 33
November - 66.9 74.4 36.4 23.1 - 41
December - 17.6 61.8 92.3 71.1 - 44
January - - 68.8 36.0 30.5 56.8 35
February - - 62.2 41.5 34.6 21.4 33
March - - 37.8 17.2 74.0 23.4 30
I - 3.6 40.0 15 0.0 14
April 11 - 52.9 15.3 1.3 14.2 17
111 - 4.5 2.8 5.3 31.3 16
I - 45.2 14.6 3.7 26.7 16
May 11 - 66.7 9.8 19.1 15.3 12
111 - 57.8 16.1 0.0 12.0 18
I - 22.7 10.2 2.2 35.3 23
June 11 - 50.1 14.3 23.3 0.0 27
111 - 32.2 17.9 33.2 43.9 23
July I - 30.7 55 30.0 12.1 35
11 - 28.9 9.7 21.3 2.8 24
Table 2. Average daily air temperature ( °C) during the years of research
Month Ten-day 2015 2016 2017 2018 2019 Long-term
period average
September - 17.9 15.6 16.1 16.2 - 13.8
October - 6.6 6.9 8.0 9.9 - 7.9
November - 4.1 1.4 3.2 -0.1 - 2.0
December - 1.6 -1.9 1.6 -2.0 - 0.4
January - - -6.0 -5.6 -2.7 -4.8 -5.9
February - - 1.7 -3.4 -4.2 0.4 -4.4
March - - 4.4 5.8 -2.1 4.7 0.3
I - 12.3 11.6 10.3 9.6 7.0
April II - 13.8 7.5 13.8 7.3 7.8
111 - 10.9 11.8 15.7 13.2 10.4
| - 13.8 135 20.4 12.1 135
May II - 12.4 12.7 15.9 18.3 15.3
111 - 16.8 18.3 18.8 19.3 15.8
I - 15.3 18.8 19.4 21.1 17.3
June 11 - 19.4 18.8 21.9 23.6 17.4
111 - 23.5 21.6 19.1 21.4 18.7
auly I - 19.3 19.0 18.8 19.0 18.5
11 - 22.6 21.0 20.5 17.2 19.4
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Fig. 1. The 1000-seed weight (g) of spelt-like radiomutants of winter wheat, 2016-2019.

In 20162019, spelt-like wheat breeding
forms formed an average 1000-seed weight from
41.2 g (RM-3) to 48.8 g (RM-4) with a significant

excess in nine out of ten radiomutants from 1.8 g
(RM-8) to 6.5 g (RM-4) (Table 3).
The variability of the 1000-seed weight in the

Table 3. Variation in the 1000-seed weight (g) in spelt-like radiomutants
of winter wheat, average for 2016-2019

Breeding form, Lim,

. X * ) g2 V, % Hom Sc
line min-max
RM-1 45.2 43.5-48.5 5.2 5.0 899 41.4
RM-2 44.6 42.9-45.7 1.5 2.8 1600 39.6
RM-3 41.2 39.2-42.5 2.0 3.4 1204 40.6
RM-4 48.8 43.2-53.5 19.5 9.0 540 41.9
RM-5 45.2 43.2-47.4 45 4.7 964 42.5
RM-6 46.1 40.9-48.5 12.2 7.6 607 38.9
RM-7 449 43.8-46.2 1.3 2.5 1753 41.1
RM-8 441 43.0-45.3 11 2.4 1838 39.4
RM-9 46.0 43.3-49.1 6.5 55 832 38.0
RM-10 45.3 43.4-49.7 8.7 6.5 694 41.8
Lisova Pisnia (St) 42.3 41.9-42.8 0.2 1.1 4217 40.5

Note. *LSDgs 2016 —0.57; 2017 — 0.47; 2018 — 0.52; 2019 - 0.4.

breeding forms studied was insignificant, with a co-
efficient of variation of 2.4-9.0 % and a correspond-
ding indicator in the standard variety Lisova Pisnhia
of 1.1 %.

It was found that as the 1000-seed weight of
spelt-like RM samples increased, its variability also
increased.

The highest homeostasis index of 1000-seed
weight was obtained in the standard variety Lisova
Pisnia (Hom = 4217), while high indices were ob-
tained in the breeding forms RM-8 (Hom = 1838),

Grain Crops. Vol. 9. No. 1. 2025. P. 61-69

RM-7 (Hom = 1753), and RM-2 (Hom = 1600).

Based on the data obtained, radiomutants
were selected according to their breeding value,
with the highest values being RM-5 (Sc = 42.5),
RM-4 (Sc = 41.9), RM-10 (Sc = 41.8), RM-1 (Sc =
41.4), and RM-7 — (Sc = 41.1).

An important indicator of winter wheat
grain quality is test weight. The results obtained
over years of research on determining the test
weight of winter wheat radiomutants are presen-
ted in Fig. 2.
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Fig. 2. Test weight (g/l) in spelt-like radiomutants of winter wheat, 2016-2019.

Over the years of research, the highest test
weight was obtained for RM-4 in 2016 — 794 g/I,
which exceeded the standard variety Lisova
Pisnia (789 g/l) by 5 g/l, while other breeding
forms varied between 758 and 787 g/l in 2016. In
2017, growing conditions contributed to an in-
crease in test weight of the studied breeding
forms. The highest test weight was obtained in
sample RM-3 — 812 g/I, while other radiomutants
showed values of 763-805 g/l and the standard
variety Lisova Pisnia showed 806 g/l. The highest
test weight in 2018 was recorded in RM-3 and

RM-4 — 785 and 781 g/l, respectively, compared
to the standard variety — 775 g/l. In 2019, the
highest test weight was observed in the RM-6
(822 g/l), RM-5 (817 g/l), and RM-1 (815 g/l) ra-
diomutants.

On average for 20162019, the highest test
weight (797 g/l) was reliably formed by the RM-3
radiomutant, with the lowest variability (27 g/l)
and a low coefficient of variation of 1.7 % and
one of the highest homeostasis indices — Hom =
48940 (Table 4).

The test weight at the standard level was

Table 4. Variation in test weight (g/l) in spelt-like radiomutants of winter wheat, average for 2016-2019

Breedl_ng form, 2 % I__|m, 32 V. % Hom Sc
line min-max
RM-1 791 771-815 478.0 2.8 28618 762.7
RM-2 783 762-805 500.9 2.9 27411 722.2
RM-3 797 785-812 168.3 1.7 48940 689.5
RM-4 792 781-802 75.3 1.1 72270 719.9
RM-5 779 752-817 740.9 3.5 22308 743.1
RM-6 788 769-822 544.3 3.0 26634 737.4
RM-7 780 765-803 286.0 2.2 35975 717.3
RM-8 778 744-804 888.0 3.8 20312 771.3
RM-9 746 705-763 760.9 3.7 20188 770.3
RM-10 764 734-776 390.3 2.6 29505 741.4
Lisova Pisnia (St) 793 775-806 202.9 1.8 44173 748.3

Note. *LSDgs 2016 — 2; 2017 — 3; 2018 — 2; 2019 - 3.

recorded in samples RM-4 — 792 g/l and RM-1 —
791 g/l. These breeding forms were also charac-
terized by homeostasis RM-4 (Hom = 72270),
RM-1 (Hom = 28618) and breeding value RM-1 —
Sc = 762.7. The breeding value of radiomutants
varied from 689.5 (RM-3) to 771.3 (RM-8) com-
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pared to the standard of 748.3.

The breeding forms of spelt-like radiomu-
tants also differed in their grain hardness, which
largely depended on the year of cultivation and
genotype (Fig. 3).

In 2016, the highest grain hardness was ob-
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Fig. 3. Grain hardness (%) of spelt-like radiomutant of winter wheat, 2016—-2019.

served in the breeding forms RM-1 — 99.0 %,
RM-3 - 98.5 %, RM-10 — 98.0 %, RM-7 — 97.5 %
according to the Lisova Pisnia standard — 96.0 %.
In 2017, RM-8 (98.0 %), RM-10 (96.5 %), and
RM-1 (96.0 %) stood out in terms of grain hard-
ness, and in 2018 — RM-8 — 94.0%, RM-4 —
82.0%, RM-1 and RM-10 — 81.0 % for the grain
hardness of winter wheat Lisova Pisnia 98.5 %
and 80.0 %, respectively. The highest grain hard-
ness was in 2019 in breeding samples RM-1, RM-2,

RM-8, their indicator was 100 %, in RM-3, RM-9,
RM-10 - 99.5 %, in RM-7 — 99.0 %.

The average grain hardness in winter wheat
radiomutants varied from 87.5 to 97.1% over four
years. The Lisova Pisnia standard (93.4 %) was
exceeded in the breeding samples RM-8 (97.1 %),
RM-1 (94.0 %), and RM-10 (93.8 %) with a slight
coefficient of variation of 2.6 %, 9.4 %, and
9.2 %, respectively (Table 5).

High homeostasis indicators were determi-

Table 5. Variation in grain hardness (%) in spelt-like radiomutants of winter wheat, average for 2016-2019

Breedl_ng form, < _le, g2 V. % Hom sc
line min-max
RM-1 94.0 81.0-100.0 78.0 9.4 1000 75.5
RM-2 89.8 76.0-100.0 100.3 11.2 805 76.3
RM-3 89.9 80.0-99.5 111.6 11.8 765 71.7
RM-4 89.3 82.0-97.5 58.8 8.6 1039 91.3
RM-5 89.3 80.0-98.5 66.4 9.1 977 74.7
RM-6 87.5 80.5-97.0 62.5 9.0 968 72.6
RM-7 92.5 80.0-99.0 74.8 9.4 989 72.5
RM-8 97.1 94.0-100.0 6.4 2.6 3730 75.1
RM-9 89.1 80.0-99.5 96.6 11.0 808 72.3
RM-10 93.8 81.0-99.5 73.8 9.2 1023 68.2
Lisova Pisnia (St) 93.4 80.0-99.0 81.2 9.7 967 76.1
Note. *LSDys: 2016 — 3; 2017 — 4; 2018 — 4; 2019 — 2.
ned in radiomutants RM-8 (Hom = 3730), RM-4  (Sc =75.1).

(Hom = 1039), RM-10 (Hom = 1023), RM-1
(Hom = 1000). The following samples were se-
lected for their breeding value: RM-4 (Sc = 91.3),
RM-2 (Sc = 76.3), RM-1 (Sc = 75.5), and RM-8

Grain Crops. Vol. 9. No. 1. 2025. P. 61-69

Conclusions. On average, over four years
of research, nine out of ten spelt-like radiomutants
formed a significantly greater 1000-seed weight
(1.8 g to 6.5 g) compared to the standard variety
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Lisova Pisnia (42.3 g), among which the follo-
wing stood out for their highest values of RM-4 —
48.8 g, RM-6 — 46.1 g, RM-9 — 46.0 g, and high
breeding value — RM-4 — Sc = 41.9.

Breeding forms with the highest average
grain hardness RM-3 (797 g/l), RM-4 (792 g/l),
RM-1 — 791 ¢/l and homeostasis (Hom = 48940),
(Hom = 72270), (Hom = 28618), respectively, and
breeding value in RM-1 — Sc = 762.7 for 2016-2019.

The practical breeding value for grain hardness
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1Eiﬂouepki30bka docniono-cenekyitina cmanyisi Incmumymy 6ioenepeemuunux Kynomyp i yykposux Oypsaxie HAAH,
eyn. Lleumpanvna 1, c. Mana Binvwanxa, binoyepkiscoxuii p-u, Kuigcoxa ooa., 09176, Ykpaina

binoyepxiscoxuil nayionanvruil agpapruil ynieepcumem MOH, ni. Cobopna 8/1, m. Bina Llepkea, Kuiscoka oon., 09100, Yrpaina

AxrtyanpnicTb. [Tiennus oszuma (Triticum aestivum L) € OCHOBHOIO 3€PHOBOIO KYJBbTYpOIO, sIKa 3a0e3-
neyye npojoBOIIbIY 6e3MeKy HACCICHHs. BaximBuM y CeneKiUifHIX JOCIIUKCHHSX € OEIHAHHS BPOXKAHHOCTI i
SKICHUX TIOKa3HMKIB 3epHa rureHumi. J{o q)lslxquI/Ix TOKA3HKKIB SKOCTI 3epHa Hanexath Maca 1000 3epeH, HaTy-
pa i cKIOmOniOHICTh sepHa. Merta fOCHiIKeHDb royArana y NPOBE/ICHHI aHaNi3y CHEIbTONONIOHUX pajio-
MYTaHTIB IUICHUL 031MOi 3a Macoto 1000 3epeH, HaTyporo Ta cKiIonoAiGHicTo 3epHa. Matepiain Ta MeToau.
Marepianom pocnimkenp Oymu 10 cnembTonofioHnx RM-3pa3kiB 4OpHOOMIIBCHKUX PaliOMyTaHTIB TIICHHIT
03UMOi Ta copr-ctanmapt JlicoBa micHs. JIOCHIKEHHS NPOBOJMIM B yMOBaxX bBIiIOLEpKIBCHKOI TOCHIIHO-
celNeKIiitHol cTanmii [HCTUTYTY OioeHepreTHYHUX KyIbTyp 1 mykpoBux OypsikiB HAAH y 2016-2019 pp. Macy
1000 3epen Buznauanu 3rigao JCTY 4138-2002. CxiionoaiOHICTh — 32 METOIMKOI0, 3a3HaueHow0 y JICTY 3768-
2019. INoka3uuk Hatypu 3epHa Bu3Hauanu 3a JJICTY 'OCT 10840:2019. 'omeocrarnunicts (Hom) i cenexiriii-
HY WiHHICTH (Sc) po3paxoByBanu 3a B. B. Xaurinpainum i M. A. Jluteunenkom. PesyabraTu. CrienbronoaioHi
ceJeKiiHi (hopmu NmeHui cpopmyBanu B cepeaabomy 3a 2016-2019 pp., macy 1000 3epen Big 41,2 r (RM-3)
1o 48,8 r — RM-4. Bapiabenbnicts Macu 1000 3epeH, y cenekuiiHux ¢opm, o aocimKyBanucs Oyina He3Had-
HOI0, 3a KoedinienTa Bapiauii 2,4-9,0 %. Haii0inpury nmokasHuk roMmeoctaTndHicTs 3a Macoto 1000 3epeH oTpu-
MaHo y copTy-ctanaapty Jlicosa micHst (4217), BUCOKI MOKa3HUKH MaJi cenekiiiHi popmu RM-8 (1838), RM-7
(1753), RM-2 (1600), RM-3 (1204). 3a oxep:kaHUMH JaHUMHU T10 CEJICSKIIHHII HIHHOCTI BUIJICHO PaiOMyTaHTH
RM-5 (42,5), RM-4 (41,9), RM-10 (41,8), RM-1 (41,4), RM-7 (41,1). Haii0inemy Hatypy 3epHa (797 1/m)
orpuMaHo y paniomyranta RM-3. Cenekuiiini dopmu RM-4 (72270) i RM-3 (48940) Buninsimcs 3a MOKa3HU-
KOM BHCOKOI romeoctaTHYHOCTi (popMyBaHHS HaTypu 3epHa. CenekniiiHa MiHHICTH PaJiOMYTaHTIB CKJaia
689,5-771,3. Haiibinplry CKIONOmIOHICTE 3epHa MaiM cefekiriini 3pasku RM-8 (97,1 %), RM-1 (94,0 %), RM-10
(93,8 %), y sikux TaKox Oyyu BHCOKI 3HaueHHs romeoctarnaHocTi — RM-8 (3730), RM-4 (1039), RM-10 (1023),
RM-1 (1000). 3a moka3HUKOM CEJNEKI[IHOT IIIHHOCTI (POPMYBaHHS CKIOTOAIOHOCTI BHIUIMIIN CEeNeKIiiHI (hopMu
RM-4 (91,3), RM-1 (75,5), RM-8 (75,1). BucHoBku. Otpumani pesyiasrarn 3a macoto 1000 3epew, HATYPOIO Ta
CKJIONOAIOHICTIO 3epHa Y BUAUICHUX CIIENbTONONIOHNX paliOMyTaHTIB MILEHHII O3UMOI, BKa3ylOTh Ha iX LiH-
HICTB JJISl TOAATBIIOr0 BUKOPUCTAHHS Y CEJIeKLiHHIN poOOTi.

Kntouosi cnosa: nwenuys osuma, 4oprobunvcwvki padiomymanmu, maca 1000 3epen, mamypa sepha,
CKIIONOOIOHICMb, AKICb
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