Ximis xap4oeux npodykmis i mamepianie. Hosi eudu cuposuru / Chemistry of food products and materials. New raw materials

UDC 631.527:633.18

INDICATORS OF THE QUALITY OF RICE GRAIN AND GROATS
DEPENDING ON THE GENOTYPE OF CULTIVARS

DOI: https://doi.org/10.15673/fst.v16i2.2365

Avrticle history

Received 13.09.2021
Reviewed 15.10.2021

Revised 21.04.2022
Approved 24.05.2022

Correspondence:

D. Palamarchuk
E-mail:palamarchukdmytro86@ gmail.com

Cite as Vancouver style citation

Palamarchuk D, Kozachenko M, Sviatchenko S.
Indicators of the quality of rice grain and groats
depending on  the genotype of cultivars.
Foodscienceandtechnology.2022;16(2):40-46.
https://doi.org/10.15673/fst.v16i2.2365

IuryBanns 3rigno/ICTY 8302:2015

Palamarchuk D., Kozachenko M., Sviatchenko S.
Indicators of the quality of rice grain and groats
depending on the genotype of cultivars //
Foodscienceandtechnology. 2022. Vol. 16, Issue2.
P.40-46 https://doi.org/10.15673/fst.v16i2.2365

Copyright © 2015 by author and the journal
“Food Science and Technology”.
This work is licensed under the Creative Commons
Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0

e ONAFT
Sl Open Access

D. Palamarchuk?, researcher (post-graduate student)

M. Kozachenko?, Doctor of Agricultural Sciences, Professor,
Chief Resercher,

S. Sviatchenko?, Candidate of Agricultural Sciences,

Senior Researcher,

Institute of Rice of NAAS, 11 Studentska St., Antonivka village,
Skadovsky district, Khersonska Oblast, Ukraine, 75705

2Plant Production Institute named after VYa Yuriev of NAAS,
142 Heroiv Kharkova Ave., Kharkiv, Ukraine, 61060

Abstract. The yield and the quality of grain and groats have been
determined for rice varieties belonging to different ripening groups: early-
ripening Komandor and Yuzhanin, mid-ripening Ukraina 96, Vikont,
Admiral, Magic, and Lotto, and late-ripening Fukushikiri, Giza 177, and
Sakha 101. As to the quantitative indicators of grain quality, the highest
total yield of groats (about 70%) was recorded for early-ripening Yuzhanin,
and mid-ripening Lotto, and Magic. The whole kernel output (about 90%)
was registered for early-ripening Yuzhanin, mid-ripening Lotto, Vikont,
and Ukraina 96, and late-ripening Sakha 101. Early-ripening Yuzhanin and
mid-ripening Lotto were distinguished due to high yields and high values of
major quantitative characteristics of grain quality (total output of groats,
output of whole kernels, 1000-kernel weight). Yuzhanin also had a high
content of protein in grain. Groats of mid-ripening Lotto, Magic, Admiral
and Vikont, late-ripening Fukushikiri and Giza 177, and early-ripening
Yuzhanin had high culinary qualities due to their high volume increase
index (when boiled). The structure of groats was the best in early-ripening
Yuzhanin, late-ripening Giza 177 and Fukushikiri, mid-ripening Lotto,
Magic, and Admiral. Early-ripening Yuzhanin, mid-ripening Lotto, Magic,
and Admiral, late-ripening Giza 177 and Fukushikiri were distinguished
due to their groats colour; mid-ripening Vikont, Magic, and Admiral, late-
ripening Giza 177, and early-ripening Yuzhanin — due to the groats aroma;
mid-ripening Lotto, Vikont, Magic, and Admiral, early-ripening Yuzhanin,
late-ripening Giza 177 and Sakha 101 — due to their palatability. By the set
of parameters indicating the culinary quality of groats (increase index,
structure, colour, aroma, palatability), early-ripening Yuzhanin, mid-
ripening Lotto, Admiral, Magic, and Vikont, late-ripening Fukushikiri and
Giza 177 were higher than the reference variety Ukraina 96. The results of
comprehensive assessment of yields, grain quality, and culinary qualities of
the groats have allowed singling out two cultivars: early-ripening Yuzhanin
and mid-ripening Lotto. They have been found valuable enough to be more
widely used in the production of rice grain and groats. New rice lines with
high culinary qualities of groats have been originated from crossing the
varieties having high-quality groats, in particular, Yuzhanin and Lotto.

Keywords: rice, cultivar, yield, vegetation period, grain quality
indicator, groats quality.

Introduction. Formulation of the problem

Analysis of recent research and publications

Rice is one of the most common cereal crops. Its
production involves using varieties of different
ecogeographical origins, with different levels of
economic characteristics and indicators of grain and
groats quality. Besides, the dependence of the quality
of rice grain and groats on their genotypes under
identical growing conditions has not been sufficiently
investigated. So, to select the best cultivars in terms of
these characteristics, an important task is determining
the specific features of the quality of grain and groats
of different rice varieties grown under irrigation.
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Rice groats is one of the main foods with excellent
nutritional qualities and palatability. Rice is a cereal
crop, so, along with boosting yields, it is important to
improve grain quality. One of its main indicators is the
total output of groats and whole kernels, which depend
on such technological parameters of grain as 1000-
kernel weight, vitreousness, fissuring, husk content,
kernel shape and size. The global practice of rice
sowing shows that production requires varieties giving
highly competitive final products (groats).
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Studies by different researchers have demonstrated
unequal levels of quantitative characteristics of rice
assessions, depending on conditions in different
geographical regions. Collection material of Oryza
sativa can differ in the yielding power of grain and
quality of groats, as Z. Petkevych et al. pointed out [1].
In rice varieties suitable for production, the quality of
grain and groats is supposed to show high indicators,
as Peyman Sharifi, Ali Akbar Ebadi [2] and
R. Anacleto et al. [3] highlighted. The collection
accessions of different ecogeographical origins in
N. Tumanyan et al.’s study [4] had different values of
grain quality indicators. Both technological and
physicochemical qualities of rice grain can have
different ranges of variability. Sensory qualities of
groats are of great importance, as P. Pavlenkova et al.
pointed out [5]. According to B. Minten et al.’s
data [6], different varieties of rice may be of unequal
nutritional value. Rice samples were genetically
diverse both in terms of grain quality, as R. P. Cuevas
and M. A. Fitzgerald described [7], and in terms of the
quality of groats, as shown in O. Danilov et al.’s
studies [8]. Rice genotypes can be of different yielding
power and have different quality of grain, which was
noted by Wang Feng et al. [9] and Truong Thi Tu Anh
et al. [10]. The yields and grain quality in Quan Xu’s
[11] and Seth Graham-Acquaah et al.’s [12] studies
depended both on genotypes and on growing
conditions. Rice grain quality depended on grain
parameters according to Fan Feng et al.’s data [13].
Quantitative and qualitative characteristics of rice
depended on genotypes in W. E. Marshal and
J. I. Wadsworth’s [14], V. Ravindra Babu et al.’s [15],
and S. Hussain’s [16] studies.

Thus, the studies available attest to the diversity of
rice accessions and cultivars in terms of the
performance and quality of grain and groats, depending
on the growing conditions in specific regions.

Therefore, it is important to identify rice varieties
suitable for cultivation due to the high technological
qualities of their grain.

The study purpose was to identify, based on their
high technological qualities, the best rice varieties
grown under the same conditions (under irrigation in
paddy fields), which has not been investigated before.

To accomplish this purpose, the following
objectives were to be achieved:

— Determining the grain quality of different rice
varieties;

— Determining the quality of groats of different
rice varieties;

— Identifying the best rice varieties based on a set
of indicators of performance and qualities of grain and
groats.

Research materials and methods

Ten rice varieties of different ecogeographical
origins, with different lengths of the growing period,
were studied:
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— Early-ripening Komandor (RUS) and Yuzhanin
(RUS);

— Mid-ripening  Ukraina9%6 (UKR), Magic
(ITALY), Lotto (ITALY), Vikont (UKR), and Admiral
(UKR);

— Late-ripening Fukushikiri (JPN), Giza 177
(EGYPT), and Sakha 101 (EGYPT).

The study was conducted in compliance with
“Methods of the State Trials of Plant Varieties for
Suitability for Dissemination in Ukraine” [17].

The grain quality of the new generation varieties
was also assessed biochemically: the protein content in
the grain was determined by Kjeldahl digestion (GOST
10846-91(2)).

The study was conducted under irrigation in an
experimental paddy field by researchers from the
Breeding Department of the Institute of Rice of NAAS
(Khersonska Oblast) in 2013, 2014, and 2016.

The irrigation method used was shortened
flooding. After rice sowing, the paddy fields were
immediately flooded for 5 days, then the soil was dried
until rice was fully sprouted. The second flooding of
the paddy fields was started after rice had been fully
sprouted and begun to grow. As the rice plants
developed, the water level was raised to 15 cm. This
level was maintained until complete maturity of rice
grain. Against weeds, the herbicide Citadel 25 MD was
applied (1.6 I/ha, using an OVM 650 sprayer). The
fungicide Impact K was applied against rice blast at the
dose 1.6 I/ha.

The fertilisers used, ammonium sulphate (Ngo) and
single superphosphate (P2), were applied before
disking the alfalfa layer in the spring during the first
10 days of April. The rice plants were fertilised with
carbamide (urea) at the dose Nso Al per one ha during
the tillering phase. The weather was different in
different years. The Selyaninov hydrothermal
coefficient (HTC) was 0.9, 0.9, and 1.2 in the years of
the study respectively. Seeds were sown with a SKS
6A seed drill in the amount 7.7 million germinable
seeds per hectare. Alfalfa was the forecrop. The plot
area was 5m?, the rows were six, with the interrow
spacing 12.5 cm, the replications were four. The yield
was harvested with a harvester Yanmar.

The growing period length and the grain yield
were measured.

The following grain quality characteristics were
quantified: husk content, vitreousness, fissuring, kernel
length/width ratio, total output of groats (using a rice
grinder in compliance with the traditional method
developed by the All-Russian Rice Research Institute,
Krasnodar, RF), output of whole kernels, and 1000-
kernel weight. The quality of groats was assessed by
the following indicators: increase index (in units and
points), structure, colour, aroma and palatability, in
compliance with the traditional method developed by
the All-Russian Rice Research Institute [18].

The experimental data were statistically processed
by analysis of variance. The mean and LSDg s were
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calculated by B. Dospekhov’s method [19] in
Microsoft Excel.

Results of the research and their discussion

The findings of different authors indicate a
significant diversity of both the collection material
(Z. Petkovych etal., 2016; N. Tumanyan et al., 2013)
and the varieties (R. P. Cuevas, M. A. Fitzgerald, 2012;
B. Minten et al., 2016) and mutants (Trung Thi Tu Anh
et al., 2018) in terms of rice performance and quality.
The yield and quality of rice samples depend both on
their origin (N. Tumanyan et al., 2013) and genotypes
(Reyman Sharifi, Ali Akbar Ebadi, 2018) and on the
growing conditions (Quan Xu et al., 2015; Seth
Graham-Acquaah et al., 2018; Fan Feng et al., 2017).
However, these studies were carried out on rice
material different from ours, in different geographical
regions, and only focused on individual characteristics
of rice.

Our study, unlike others, stands out by
comprehensiveness of investigating the agronomic
value, in terms of yield, of rice varieties (which were
registered and are important for production and
breeding) of different geographical origin, with
different lengths of the growing period, cultivated
under irrigation in a specific region (Khersonska
Oblast of Ukraine). The assessment was based on the
quantitative indicators of the quality of grain, its
biochemical characteristics, the quality of groats, and
the efficiency of using rice cultivars with high-quality
groats (determined in the same experiment) in selective
breeding.

Thus, the three-year study (2013, 2014, and 2016)
conducted under irrigation conditions in paddy fields
has allowed characterising the rice cultivers in terms of
yield, growing period, and quality indicators of grain
and groats. 2015 was omitted because of force
majeure.

On average, across the three years, the growing
period of early-ripening Komandor and Yuzhanin
lasted 108 and 111 days respectively, that of mid-
ripening Ukraina 96, Magic, Lotto, Vikont, and
Admiral — 121, 122, 122, 122, and 130 days
respectively, and that of late-ripening Fukushikiri, Giza
177, and Sakha 101 - 132, 138, and 136 days
respectively (Table 1).

As to the grain yield, the three-year mean across
the experiment was 8.7 t/ha. Early-ripening Komandor
and Yuzhanin yielded significantly more: 11.7 t/ha and
10.7 t/ha respectively. The yields from mid-ripening
Lotto (9.7 t/ha), Admiral (9.3 t/ha), Vikont (9.0 t/ha),
and Ukraina 96 (8.6 t/ha), as well as late-ripening
Fukushikiri (8.0 t/ha) were comparable to the mean
value 8.7 t/ha. The vyields from the late-ripening
varieties Giza 177 and Sakha 101 were significantly
lower than the mean value (see Table 1).
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Table 1 — Growing period and yield of the rice varieties,
mean values across 2013, 2014, 2016

Variety Growing period, days | Yield, t/ha
Komandor 108* 11.7*
Yuzhanin 111* 10.7*
Ukraina 96 121* 8.7
Magic 122 7.3
Lotto 122 9.7
Vikont 122 9.0
Admiral 130* 9.3
Fukushikiri 132* 8.0
Giza 177 138* 7.0*
Sakha 101 136* 5.3*
Mean 124 8.7
LSDao.0s 1.93 1.36

*Significant difference in comparison with the mean across the
experiment.

The specific features of the rice varieties
belonging to different ripeness groups have been
established by quantitative characteristics of grain
quality (Table 2).

In particular, the total output of groats (the main
indicator of grain quality) in early-ripening Yuzhanin and
mid-ripening Lotto and Magic was around 70% (which
was higher than the mean value across the experiment):
69.9%. 71.4%, and 69.0% respectively. The output of
whole kernels was around 90% (significantly higher than
the mean value across the experiment) in early-ripening
Yuzhanin (90.5%), mid-ripening Lotto (91.3%), Vikont
(91.4%), and Ukraina 96 (90.5%), and in late-ripening
Sakha 101 (89.2%).

As to the biochemical characteristics of grain
quality, the average protein content in grain in 2014
and 2016 was relatively high in Magic (8.6%), Vikont
(8.5%), Admiral (8.2%), Sakha 101 (8.2%), Yuzhanin
(8.1%), and Giza 177 (8.0%) (Table 3).

The indicators of the grain quality of the rice
samples have been determined (Table 4).

As to the increase index, the mid-ripening varieties
Lotto (7.00 points), Magic (6.23 points), Vikont
(5.00 points), and Admiral (6.10 points), late-ripening
Fukushikiri (7.00 points) and Giza 177 (5.50 points),
and early-ripening Yuzhanin (5.00 points) were the
best. This index was low in the cultivars Komandor
(3.00 points) and Ukraina 96 (reference variety; 3.00
points).

The structure of the groats was the best in the
early-ripening variety Yuzhanin (6.11 points), late-
ripening Giza 177 (5.95 points) and Fukushikiri
(5.90 points), mid-ripening Admiral (5.80 points),
Magic (5.40 points), and Lotto (4.40 points).

The structure of groats was poor in Ukraina 96
(3.22 points) and Komandor (3.44 points). As to the
colour of groats, early-ripening Yuzhanin, mid-
ripening Lotto and Admiral, late-ripening Giza 177
were found the best varieties with a score of
6.00 points. Ukraina 96 (3.22 points), Komandor
(4.20 points), and Sakha 101 (4.00 points) had low
colour scores.
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Table 2 — Grain quality of the rice varieties, mean values across 2013, 2014, 2016

Husk ) N Kernel Total Outputof | 1000-

Variety content, Vitreousness, | - Fissuring, length/width output of whole ke_rnel

% ’ % % ratio groats, % kernels, weight,

) % g

Komandor 17.4 97* 3.7* 2.3 66.5* 81.4* 30.2*
Yuzhanin 18.2* 98* 2.0* 2.7 69.9* 90.5* 32.5*
Ukraina 96 17.0 91* 2.0* 2.2 69.0* 90.5* 32.8*
Magic 16.2* 97* 3.0* 2.2 69.0* 88.3 32.9*
Lotto 15.7* 91* 2.0* 2.6 71.4* 91.3* 32.9*
Vikont 17.4 97* 3.3* 2.2 68.9 91.4* 29.2*
Admiral 17.7 97* 2.0* 3.1* 67.7* 80.8 27.0*
Fukushikiri 17.4 98* 2.0* 2.2 66.8* 90.3* 30.1*
Giza 177 17.2 96 3.7 2.4 67.6* 87.2* 31.6*
Sakha 101 17.1 97* 3.3* 25 69.1* 89.2* 31.7*
Mean 17.1 96 2.7 2.4 68.6 88.1 30.9
LSDo.0s 0.67 0.52 0.25 0.30 0.42 0.35 0.17

*Significant difference in comparison with the mean across the experiment.

Table 3 — Protein content in grain of the rice varieties, mean values across 2014 and 2016

Variety Protein content, %
Komandor 7.8
Yuzhanin 8.1*
Ukraina 96 7.3
Magic 8.6*
Lotto 7.7
Vikont 8.5%
Admiral 8.2*
Fukushikiri 7.7
Giza 177 8.0*
Sakha 101 8.2*
Mean 8.0
LSDao.0s 0.50

*Significant difference in comparison with the reference variety (Ukraina 96).

Table 4 — Quality indicators of groats of the rice varieties, mean values across 2014 and 2016

Variety _ Increasg I?ﬁgiise Strut_:ture, Col_our, Arc_)ma, Palatgbility,
index, units pointé points points points points
Komandor 4.00 3.00 3.44 4.20 4,50 4.62
Yuzhanin 4.30 5.00 6.11* 6.00* 5.15 5.20*
Ukraina 96 (reference variety) 3.92 3.00 3.22 3.22 4.78 3.44
Magic 8.00* 6.23* 5.40* 5.39 5.80* 4.90
Lotto 1.57* 7.00* 4.40 6.00* 4.70 5.75*
Vikont 4.55 5.00 4.00 4.70 5.50* 5.00
Admiral 7.00* 6.10* 5.80* 6.00* 5.35 5.00
Fukushikiri 8.00* 7.00* 5.90* 5.50 4.45 5.35*
Giza 177 8.20* 5.50 5.95* 6.00* 5.80* 5.60*
Sakha 101 5.30 4.00 4.60 4.00 4,50 5.00
Mean 6.08 5.18 4.88 5.10 5.05 4.99
LSDo.os 0.70 0.65 0.50 0.45 0.35 0.20

*Significantly higher than the mean across the experiment.

Magic (5.80 points), Giza 177 (5.80 points),
Vikont (5.50 points), Admiral (5.35 points), and
Yuzhanin (5.15 points) were the best varieties by the
aroma of their groats. Lotto (5.75 points), Giza 177
(5.60 points), Fukushikiri (5.35 points), Yuzhanin
(5.20 points), Vikont, Admiral, and Sakha 101
(5.00 points), and Magic (4.90 points) had high
palatability scores. Poor palatability was noted in
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Ukraina 96 (3.44 points) and Komandor (4.62 points).
Lotto, Fukushikiri, Admiral, Magic, Vikont, Giza 177,
and Yuzhanin were found the best varieties due to a set
of quality characteristics of groats. Ukraina 96 and
Komandor were the varieties with low values of the
quality indicators of their groats.

Lotto and Yuzhanin were the best varieties
because of their grain yield and quantitative indicators
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of grain quality. They yielded more than the reference
cultivar Ukraina 96 (9.7 t/ha and 10.7 t/ha respectively
vs 8.6 t/ha). Besides, they had better quality indicators
of groats than Ukraina 96 (respectively, the increase
index was 7.00, 5.00, and 3.00 points, the structure
score 4.40, 6.11, and 3.22 points, the colour score 6.00,
6.00, and 3.22 points, the aroma score 4.70, 5.15, and
4.78 points, the palatability score 5.75, 5.20, and
3.44 points). The Yuzhanin grain also contained more
protein (8.1%) than the grain from the reference variety
Ukraina 96 (7.3%).

The varieties studied were used in hybridisation.
This resulted in lines with higher values of the quality
of groats (Table 5), as compared with the reference
cultivar Ukraina 96: in particular, in the lines UIR-
5756.17 (Lotto/Fukushikiri), UIR-5757.17
(Vikont/Yuzhanin), UIR-5758.17, UIR-5759.17, and
UIR-5760.17 (Giza 177/Magic). They were originated
from the varieties Lotto, Fukushikiri, Giza 177, Magic,
Yuzhanin, and Vikont, which had higher values of the
quality indicators of groats than the reference variety
Ukraina 96 had.

Table 5 — Quality indicators of groats of the new rice lines, mean values in 2017

Li . N Ir_1crease Ir_u:rease Structure, | Colour, | Aroma, | Palatability,
ine Crossing combination |nd§x, |nqex, points points points points
units points
(refgr:;?e”ifr?ety) - 3.92 3.00 3.22 322 | 478 3,44
UIR-5751.17 Sakha 101/Yuzhanin 4,75 5.00 4,11 4.11 4.56 4,78
UIR-5752.17 Admiral/Magic 4.45 5.00 411 5.89* 5.67* 522
UIR-5753.17 Sakhal01/Yuzhanin 4,17 3.00 6.11* 5.56 5.44* 5,44*
UIR-5754.17 Vikont/Ukraina96 4,82 5.00 4,56 5.44 3.89 522
UIR-5756.17 Lotto/Fukushikiri 5.09 7.00* 4,78 5.89* 5.89* 5,67*
UIR-5757.17 Vikont/Yuzhanin 4.80 5.00 4,78 5.00 5.22 4,78
UIR-5758.17 Giza 177/Magic 4,42 5.00 6.11* 7.00* 5.67* 5,89*
UIR-5759.17 Giza 177/Magic 8.33* 7.00* 5.00* 5.22 5.89* 5,89*
UIR-5760.17 Giza 177/Magic 9.00* 7.00* 4,56 5.67* 5.22 4,33
UIR-5761.17 Vikont/Ukraina 96 4,73 5.00 3.44 4.33 5.22 4,78
UIR-5762.17 Giza 177/Magic 4,75 5.00 4.33 4.56 5.44* 4,78
Mean 5,27 5.17 4,59 5.16 5.24 5.02
LSDo.0s 0,90 0.85 0.40 0.45 0.19 0.40

*Significantly higher than the mean across the experiment.

Field Testing of the Results

The new lines UIR-5756.17, UIR-5757.17, UIR-
5758.17, UIR-5759.17, and UIR-5760.17, which had
higher values of the quality indicators of groats than those
of the check variety, were originated from the varieties
Lotto, Fukushikiri, Giza 177, Magic, Yuzhanin, and
Vikont with the best culinary qualities of groats. These
varieties, especially Lotto and Yuzhanin, are
recommended for wide use in production and selective
breeding.

Conclusion

1. In 2013, 2014, and 2016, the technological
indicators of rice quality depending on genotypes were
determined in the course of cultivation under irrigation in
the paddy fields in the Skadovskyi District of the
Khersonska Oblast of Ukraine. As to the quantitative
indicators of grain quality, the highest total output of
groats (around 70%) was recorded for early-ripening
Yuzhanin, mid-ripening Lotto and Magic. The whole
kernel output (around 90%) was recorded for early-
ripening Yuzhanin, mid-ripening Lotto, Vikont, and
Ukraina 96, and late-ripening Sakha 101. Early-ripening
Yuzhanin, mid-ripening Magic, Vikont, and Admiral,
late-ripening Sakha 101 and Giza 177 had the highest
content of protein in grain. The highest yields were
obtained from early-ripening Komandor and Yuzhanin,
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and the yields from mid-ripening Lotto, Admiral, Vikont,
and Ukraina 96, and late-ripening Fukushikiri were high
too.

2. As to the quality indicators of groats, mid-ripening
Lotto, Magic, Admiral, and Vikont, late-ripening
Fukushikiri and Giza 177, and early-ripening Yuzhanin
had high values of the increase index. Early-ripening
Yuzhanin, late-ripening Giza 177 and Fukushikiri, mid-
ripening Lotto, Magic, and Admiral exceeded the other
cultivars in the structure of groats. Early ripening
Yuzhanin, mid-ripening Lotto, Magic, and Admiral, late-
ripening Giza 177 and Fukushikiri had high colour scores,
mid-ripening Vikont, Magic, and Admiral, late-ripening
Giza 177, and early-ripening Yuzhanin had high aroma
scores, mid-ripening Lotto, Vikont, Magic, and Admiral,
early-ripening Yuzhanin, late-ripening Giza 177 and
Sakha 101 had high palatability scores. The whole set of
quality characteristics of groats has allowed rating mid-
ripening Lotto, Magic, Admiral, and Vikont, late-ripening
Giza 177 and Fukushikiri, and early-ripening Yuzhanin as
the best varieties, as compared with the reference variety
(Ukraina 96).

3. By the whole set of indicators (yield, quality of
grain and groats), Lotto and Yuzhanin were the best
cultivars. Crossing the varieties with high quality
indicators of groats (in particular, Yuzhanin and Lotto)
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have allowed creating new lines with groats of better  quality than in the reference variety (Ukraina 96).
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Mucruryr pucy HAAH, Bymuns Crynentceka, 11, c. AHToHiBKa, CKaJOBChKMIA paiioH, XepcoHchka 06macTh, Ykpaina, 75705
2IacruryT pocnunnunTea iM. B.S1 I0p’esa HAAH, npocnext Mockosebkuit, 142, M. Xapkis, Ykpaina, 61060 .

AHoTanisi. BusHaueHo piBeHb MOKa3HHUKIB BPOXKAMHOCTI Ta SIKOCTi 3epHA 1 KPYIH COPTIB PUCY Pi3HUX IPYI CTUTIIOCTI:
pannbocturiux — Komanmop i FOxanuH, cepeanpocturinx — Ykpaina 96, Bikont, Anmipain, Magic i Lotto, mi3HpocTUTIHX —
Fukushikiri, Giza 177, Sakha 101. 3a kinbKiCHUMH O3HaKaMH SKOCTi 3epHa BHILI MMOKA3HUKU 3arajibHOr0 BHXOAY KPYIH Ha
piBHi 70% Manu cepex paHHbOCTHIIMX copTiB FOxanuH, cepeanbocturinx — Lotto i Magic, a Buxomy LiJioro siapa Ha piBHi
90% — paunbocturiuii copt HOxanuH, cepeanpocturii coptu Lotto, Bikont i Ykpaina 96, mizapocturnuii Sakha 101.3a
BPOXKAMHICTIO Ta KOMIUIEKCOM BHCOKHX IMOKa3HHUKIB OCHOBHHUX KiNBKICHHX O3HAK SIKOCTi 3epHa (3arajbHUi BUXII KPYyIH, BUXiJ
uinoro simpa, maca 1000 3epeH) BunineHo paHHboctUrnil copt HOxkanuH 1 cepeanbocturiuii copt Lotto, a copt FOxanun
TakKoX 1 3a BMICTOM Oinka B 3epHi. BUCOKI KydiHApHI SIKOCTI Kpymnu 3a Koe(illieHTOM MpHBapy MajH CepeAHbOCTHUIII COPTH
Lotto, Magic, Anmipan i Bikonr, mizupocturii Fukushikiri i Giza 177, panasocturinuii FOjkaHuH, 332 CTPYKTYpOIO —
panubocturnuii copt KOxanun, mizHocturn Giza 177 i Fukushikiri, cepeausocturii Lotto, Magic i Aamipaii, 3a KOIbOpOM —
panubocturnuii copt FOxanuH, cepenubocturii Lotto, Magic, Aamipain, misnocturii Giza 177 i Fukushikiri, 3a 3amaxom —
cepenupocTurii Bikonr, Magic i Aamipan, misnocturnuii Giza 177 i panabocturinuii KOxkaHuH, 32 CMakoM — CepeHbOCTHUIITI
Lotto, Bikonr, Magic i Anmipan, pannsocturnuit KOxanun, mizHocturni Giza 177 i Sakha 101. 3a koMrutekcoM 03HaK
KyJIiHapHOI sSKOCTi Kpymu (KoeillieHT mpuBapy, CTPYKTypa, KOJip, 3amax, cMaKk) BUCOKI B MOPIBHSHHI 31 CTaHAapTOM YKpaiHa
96 mokazHWKK Manu paHHbocTUrauMi copt FOxanuH, cepemupocturai — Lotto, Axmipan, Magic i BikoHT, mi3HbOCTHIII —
Fukushikiri i Giza 177. 3a KOMIUIEKCHOIO OLIIHKOIO BPOXXaHHOCTI, SIKOCTi 3€pHA Ta Ky/JTiHAPHUX SKOCTEH KPYIH BUAIICHO J1BA
coptu: paHHbocTHrIHH HOXaHuH 1 cepepnpocTHrini Lotto, siki miHHI s GUIBII MIMPOKOTO BUKOPUCTAHHS y BUPOOHHITBI
3epHa Ta Kpymu pucy. CTBOpEeHO HOBI 3 BHUCOKMMH KYNIHAPDHUMH SIKOCTSIMH KPYNH JIiHII PUCY 3 BUKOPHCTAHHAM B
CXpEIIyBaHHSIX COPTIB 3 BUCOKHMMH SIKOCTSIMU KPYIIH, 30KpeMa copTis FOsxkanuH i1 Lotto.

Kutio4oBi cjioBa: puc, copt, ypokaiiHiCTh, BEreTaliiHui Iepioj, TOKa3HHUK SIKOCTI 3€pHA, SIKICTh KPYIIH.
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