Poznain 4

YK 631.527:631.526.3:633.34(292.485)(1-15)

BREEDS OF UKRAINIAN SELECTION AND THEIR PRODUCTIVITY
IN THE CONDITIONS OF WESTERN FOREST STEPPE

R. Panasiuk, Candidate of Agricultural Sciences
ORCID ID: 0000-0002-0858-8916
Lviv National Environmental University

https://doi.org/10.31734/agronomy2022.26.128

Panasiuk R. Breeds of ukrainian selection and their productivity in the conditions of Western Forest Steppe

This article covers the list of precocious soybean varieties (Ukrainian Selection) for the purpose of studying them in
the conditions of Western Forest-Steppe zone of Ukraine. The research was conducted during 2017-2020 at the
experimental field of Crop Production Technology Department of the Lviv National Environmental University.

In these studies, the following soybean varieties were used, namely Ustia, Khvylia, Muza, Arnica, Vilshanka,
Siverka, Suziria, Vyshyvanka, originated by the Institute of NSC «Agriculture of the National Academy of Sciences». These
varieties belong to the early-germinating group that means their growing season ranges from 83 to 107 days, and they are
also characterized by increased resistance to damage by the most common diseases, bean cracking and grain shedding.
Considering their early harvest dates, the researched varieties can be used as a precursor for winter crops, and are suitable
for harvest crops (Siverka variety).

Ustia variety was entered into the Register of Varieties of Ukraine in 2002. Precocious. Weight of 1000 seeds is
155-160 g. The seeds contain 41-42 % protein and 19-20 % oil. Muza variety is in the State Register since 2015, bred by
the method of repeated individual selection from Yug-30/Ustia hybrid generations. The weight of 1000 seeds is 235-245 g.
The seeds contain 41-42 % protein and 20-21 % fat. Arnica variety was entered in the State Register in 2016, bred by the
method of individual selection from the combination of crossing two early and productive lines 242 and 427. The weight of
1000 seeds is 155-160 g, seeds contain 40-42 % protein and 20-21 % fat. Khvylia variety is in the State Register since
2013, bred by the method of individual selection from the L.364/Cherniatka hybrid population. The weight of 1000 seeds is
158-162 g. The seeds contain 40—42 % protein and 21-22 % fat. The Vilshanka variety is in the State Register since 2011,
bred by the method of repeated individual selection from the hybrid L.955/Cherniatka. The weight of 1000 seeds is 240—
250 g. The seeds contain 41-42 % protein and 21-22 % fat; Siverka variety is in the State Register since 2013, bred by the
method of individual selection from the Yug-30/Ustia hybrid population. The weight of 1000 seeds is 170-175 g. The seeds
contain 41-42 % protein and 20-21 % fat; Vyshyvanka variety is in the State Register since 2019. The weight of 1000
seeds is 144-183 g. The seeds contain 38-39 % protein and 22-23 % fat; the Suziria variety is medium-ripe, entered into
the State Register of plant varieties being suitable for distribution in Ukraine since 2011 in the Forest Steppe and Polissia
zones. The weight of 1000 seeds is 220240 g. The seeds contain 42—43 % protein and 20-21 % fat.
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IManaciok P. IIpoaykTHBHICTL HOBHX COPTIB coi YKpaiHchKoi cesexuii B 30Hi 3axigHoro Jlicocteny Ykpainu

BucBiTieHo nepernik CKOpOCTUIIIUX COPTIB €Ol (YKpaiHChKOI ceneKllii) Juls BUBYEHHS iX B YMOBaxX 30HU 3aXiZHOro
Jlicocreny Ykpainu. Jocmimkenns nposoaunu Brponoxk 2017-2020 pp. Ha gociiiHoMy moii kadeapu TeXHOIOorii y
pocIuHHUNTBI JIbBIBCHKOTO HAIllOHAJIBHOIO YHIBEPCUTETY HPUPOAOKOPUCTYBAHHS.

VY nocniJpKeHHSIX BUKOPUCTaHO copTu coi: Yers, XBuis, My3a, ApHika, Binsmanka, Cisepka, Cy3zip’s, BumnBanka
— ycranoBa-opurinatop HHI[ «Iactutyr 3emiuepobctBa HAAHVY». Coptu Hanmexarb JO CKOPOCTUIVIOl I'pymH — iXHid
BereTaliiHuii mepion konuBaeTbcs Bin 83 no 107 ai6, a TakoK XapakTepHMH MiJBHMIIECHOI CTIHKICTIO O ypa)KeHHs
HaMOUIbII NMOMIKMPEHUMH XBOpOOaMM, PO3TPiCKyBaHHS 000iB 1 ocumaHHs 3epHa. JlocmipKyBaHi COPTH, BPaxOBYIOUHM iXHi
paHHi TepMiHU 30MpaHHS, MOXKHA BUKOPHCTOBYBATH SIK IOMEPEAHUK IS O3UMUX KYIBTYP, BOHHM NPUIATHI JUIS NOKHUBHUX
nociBiB (copt CiBepka).

Yera — 3anecenuii 10 Peectpy copriB Ykpainu y 2002 poui. Cxopocturuii. Maca 1000 HacinuH — 155-160 1. Y
HaciHHi Mictuthes 41-42 % 6inka i1 19-20 % onii. Copt My3a — y JlepxkaBHomy peectpi 3 2015 poky, BUBEICHUI METOJOM
6araTopa3oBoro iHIUBIIyaIbHOrO 1000pY 3 riopuaHKX MoKoIiHb FOr-30/Yetst. Maca 1000 Haciaun — 235-245 r. YV HaciHHi
Mmictutecst 4142 % mnporeiny i1 20-21 % xupy. Copr Apnika — BHecenuit no [lepxaBHoro peectpy y 2016 poui,
BUBEJICHUH METOAOM 1HAMBIAYaIbHOIO J0OOpY 3 KOMOiHALi Bil CXpEIlyBaHHs JBOX CKOPOCTUINIUX 1 MPOLYKTUBHUX JIiHIH
242 1 427. Maca 1000 Hacinus — 155-160 r, y Hacinni mictutbhes 40-42 % nporeiny 1 20-21 % >xupy. Copt XBHist — y
JepxaBHoMy peectpi 3 2013 poky, BUBEICHHH METOIOM IHIMBIAyaIbHOr0 1000py 3 riopuanoi nomysiuii J1.364/YepHaTka.
Maca 1000 Hacinun — 158-162r. ¥V HacinHi Mictutbes 4042 % mnporeiny i 21-22 % xupy. Copt Biabmanka — y
HepxaBHomy peectpi 3 2011 poky, BuBeneHMH MeTOAOM 0aratopa3oBOro iHAMBIAYaJIbHOTO J000pYy 3 TriOpuzaa
J1.955/Yepnstka. Maca 1000 Hacinme — 240-250r. YV HaciHHi mictutbes 41-42 % mnporeiny i 21-22 % xupy; copt
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Cisepka — y JlepsxaBHoMy peectpi 3 2013 poky. Buenenuii MeTonoM iHAuBinyalbHOro 1000py 3 riOpUAHOI MOyl
IOr-30/Ycrs. Maca 1000 Hacimme — 170-175r. Y Hacinui Mictutees 41-42 % mnporeiny i 20-21 % xupy; copt
BunmBanka — y JlepxaBHomy peectpi 3 2019 poky. Maca 1000 nacinun — 144—183 r. ¥V Hacinni Mmictutsest 38-39 %
nporeiny i 22-23 % xupy; copr Cy3ip’a — cepennbocTuriinil. 3aHeceHuil n0 JlepXKaBHOIO PEECTPY COPTIB POCIUH,
IpUAATHUX 10 nomupeHHs B YkpaiHi 3 2011 poxy no 3onax Jlicocren i Ilomicca. Maca 1000 Hacinun — 220-240r. V

HacinHi Mictutbesa 42—43 % nporeiny i 20-21 % xwupy.

Kuro4oBi cjioBa: coprt, cosi, IPOLYKTUBHICTb, YPOXKaHHICTh, TOKA3HUKHU SIKOCTI.

Problem Formulation. In the cultivation
technology of almost all agricultural crops, including
soybeans, the main goal is to obtain optimal and
sustainable crops with high quality indicators that is
the main factor in assessing the level of economic
efficiency of crop cultivation. In the technology of
growing soybeans, an important place is given to the
correct selection of varieties, which is one of the
decisive factors for obtaining maximum yields of the
crop. It is known that the variety policy of the
soybean growing region is determined depending on
the biology of the culture and environmental
conditions, since each breed has its own growing
region, in which the realization of the genetic
potential of productivity is the highest. To date, more
than 1000 soybean varieties and hybrids characterized
by yields of up to 5.00 t/ha and higher are known in
the world agriculture. [2].

Analysis of Recent Research and Publi-
cations. According to the results of research [6], it is
recommended to sow two or three varieties of
soybeans in farms, which differ in the length of their
growing season. Thus, in the conditions of the
Western Forest-Steppe, it is advisable to sow the
following soybean varieties: in the north of the
subzone — early-ripening, in the center — early-
ripening and medium-ripening, in the south —
medium-early-ripening [6].

It should be noted that the vast majority of
already existing breeds are very sensitive to adverse
growing conditions, under which productivity is
significantly reduced, so breeders direct their efforts
to create more plastic, high-yielding breeds that are
less sensitive to extreme environmental factors and
are suitable for cultivation using intensive techno-
logies and as a result, over the last decade, the
varieties resistant to adverse growing conditions,
cracking of beans, breeds characterized by a stable
harvest and increased content of protein and oil in the
grain, as well as due to early maturity, serve as a good
precursor for growing winter wheat [4].

Objectives Setting. Considering the fact that in
the conditions of the Western Forest Steppe, new
precocious soybean varieties of Ukrainian selection

have not yet been sufficiently studied, the task of the
present research was to comprehensively assess the
response of each variety to the growing conditions of
the studied area.

Presenting Main Material. In the course of
2017-2020, field studies were conducted at the
experimental field of the Department of Technologies
in Plant Breeding of Lviv National Agrarian
University with the aim of studying new precocious
soybean varieties of Ukrainian selection. The
registered area of the site was 20 m’. The varieties
were placed by randomization method. The
experiment was repeated three times. In the research
the following soybean varieties were used, namely
Ustia, Muza, Arnica, Khvylia, Vilshanka, Siverka,
Vyshyvanka (originator of the NSC «Institute of
Agriculture of the National Academy of Sciencesy).
During the growing season, the experiment was
accompanied by records and laboratory analysis by
the following methods [1; 3].

Usta variety was entered into the Register of
varieties of Ukraine in 2002. It was bred by the
method of individual selection from a hybrid from
crossing the breeds Bilosnizhka x Zhemchuzhna.

The height of the plants is 70-75 cm, the
attachment of the lower beans is 10-13 cm. The
inflorescence is a multi-flowered bunch, with 9-14
purple flowers on the peduncle. Beans are coarse-
fibered, pubescent, with two or three seeds.

It belongs to the Manchurian subspecies,
approbation group of sordid. The hypocotyl knee is
purple. Stem is with a straight end, brown, with red
pubescence. The leaves are triangular, broadly ovate,
entire with a pointed tip. Foliage is good. The seeds
are oval, yellow, the scar is brown, medium, oval.
Weight of 1000 seeds is 155-160 g.

The wvariety is early ripening, resistant to
damage by the most common diseases, as well as
against low temperatures during flowering and
fruiting. The seeds contain 41-42 % protein and 19—
20 % oil.

Muza variety is in the State Register since
2015, bred by the method of repeated individual
selection from hybrid generations of Yug-30/Ustia.
The pubescence of the plants is red. The leaves are
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trifoliate, the shape of the middle leaf is broadly
ovate. The flower is purple. The seeds are oval,
yellow, the scar is brown. The weight of 1000 seeds is
235-245 g. The seeds contain 41-42 % protein and
20-21 % fat. The height of the plants is 85-90 cm.
The variety is early-ripening (ripens in 100-102 days
in the conditions of Kyiv region). It is characterized
by high resistance to cracking of beans and shedding,
guaranteed use as a precursor for winter crops in all
zones of association. It is resistant to the most
common diseases, as well as to low temperatures
during flowering and fruiting [5].

Arnica variety was introduced into the State
Register in 2016, derived by the method of individual
selection from a combination of crossing two early
maturing and productive lines 242 and 427. This
variety is more precocious than all ultra-precocious
breeds known in Ukraine. The seed is oval, yellow,
the stigma is yellow, medium, oval with a white eye.
The height of the plants is 75-80 cm. The weight of
1000 seeds is 155-160 g, seeds contain 4042 %
protein and 20-21 % fat. It is ultra-early ripening
variety (ripens in 83—-85 days in the conditions of
Kyiv region) [5].

Khvylia variety is in the State Register since
2013, bred by the method of individual selection from
the L.364/Cherniatka hybrid population. The
pubescence of the plant is gray. The leaves are
triangular, and the shape of the middle leaf is broadly
ovate. The seed is oval, yellow, the scar is yellow with
a white «eye». The weight of 1000 seeds is 158-
162 g. The seeds contain 40—42 % protein and 21—
22 % fat. The height of the plants is 85-90 cm. It is
early ripening variety (ripens in 102—107 days in the
conditions of Kyiv region). The variety is resistant to
cracking of beans and shedding of grain, guaranteed
use as a precursor for winter crops in all zones of
association, suitable for harvest crops. It is resistant to
the most common diseases, as well as to low
temperatures during flowering and fruiting. The
variety is recommended for the main crops of Forest-
Steppe regions of Ukraine and Polissia [5].

Vilshanka variety is in the State Register since
2011, bred by the method of repeated individual
selection from the L.955/Cherniatka hybrid. It belongs
to the Manchurian subspecies, approbation group
ukrainika. The growth type of the plant is
intermediate. The plumage is red. The leaves are
triangular, and the shape of a broad leaf is broadly
ovate. The flower is purple. The seed is oval, yellow,
the scar is brown, medium, oval with a white «eye».
The weight of 1000 seeds is 240-250 g. The seeds
contain 4142 % protein and 21-22 % fat. It is
resistant to the most common diseases, as well as to

low temperatures during flowering and fruiting. The
height of the plants is 92-95 cm. The height of
attachment of the lower beans is 13-15cm. It is
precocious. The variety is recommended for growing
in the Forest-Steppe regions of Ukraine as the main
crops. Due to its early maturity, it can be used as a
precursor to winter crops [5].

Siverka variety is in the State Register since
2013, bred by the method of individual selection from
the Yug-30/Ustia hybrid population. The pubescence
of plants is gray. The leaves are triangular, and the
shape of the middle leaf is broadly ovate. The seeds
are oval, yellow, the scar is yellow. The weight of
1000 seeds is 170-175 g. The seeds contain 4142 %
protein and 20-21 % fat. The height of the plants is
87-95 cm. It is early ripening variety (ripens in 95-97
days in the conditions of Kyiv region). The variety
can be used as a guaranteed predecessor for winter
crops in all zones of coexistence and is suitable for
harvest crops. It is recommended for main and fallow
crops in the Forest-Steppe areas of Ukraine and
Polissia [5].

Vyshyvanka variety is in the State Register
since 2019. The weight of 1000 seeds is 144—183 g.
The seeds contain 38-39 % protein and 22-23 % fat.
The wvariety is precocious — the growing season,
depending on the growing zone, is 104-115 days. The
height of the attachment of the lower bean is 11.4—
13.4 cm. It is characterized by increased resistance to
the main diseases (peronosporosis, ascochitosis,
septoriosis, fusariosis, bacteriosis).

Suziria variety is medium-ripe. It was bred by
the method of multiple individual selection from a
hybrid from crossing Yug-30/Cherniatka. Belongs to
the Manchurian subspecies, approbation group
sordida. In 2011, it was introduced into the State
Register of plant varieties suitable for distribution in
Ukraine in the Forest Steppe and Polissia zones. The
height of the plants is 90-92 cm. The height of
attachment of the lower beans is 13—15 cm. The stem
is dark brown with red pubescence. The seeds are
oval, yellow, the scar is brown, medium, oval. The
weight of 1000 seeds is 220-240 g. The seeds contain
42-43 % protein and 20-21 % fat [5].

They were sown with a row width of 12.5 at
the sowing rate of 600,000 seeds/ha. Before sowing,
inoculation was carried out with the bacterial fertilizer
Optimays.

The following herbicides were used to control
weeds, namely Harness (before seedlings) at the rate
of 2.5 1/ha and Bazagran (after seedlings in the phase
of 2-3 leaves of the crop) — 2.5 I/ha.

Harvesting was carried out in the phase of full
seed maturity (at a moisture content of 14 %).
Desiccation was not used.
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As a result of the four-year research (2017-2020),
the following yields were obtained (Table 1). It should
be noted that all the varieties that were put to study were
characterized by increased productivity, however, the
most productive variety was Muza, which provided a
yield of 3.99 t/ha, which is by 1.15 t/ha, or 40.3 % higher
than the control (Ustia breed).

An important feature is that the content and
composition of protein and oil in soybeans are determined
genetically, but in turn they are also closely related to the
external conditions of the growing season.

It should be noted that, on average, during four
years of research, when grown in the Western Forest-
Steppe zone, the varieties that were put to study were
characterized by increased seed quality indicators.

Within the scope of the experiment, these
indicators were at the level of 35.4-41.8 % (protein)
and 18.8-20.9 % (oil) depending on the variety,
(Table 2). High protein content was noted in such
varieties as Vilshanka (39.2 %), Siverka (39.5 %),
Muza (40.7 %). The highest protein content was
observed in the Suziria variety — 41.8 %.

Table 1
Yield of soybean varieties, on average for 2017-2020, t/ha
Variety Productivity, t/ha Growth by Grade
t/ha %
Ustia — control 2.84 — —
Muza 3.99 1.15 40.3
Arnica 2.87 0.03 1.0
Khvylia 2.90 0.06 2.1
Vilshanka 3.38 0.54 19.0
Siverka 2.99 0.15 5.3
Vyshyvanka 3.08 0.24 8.5
Suziria 3.21 0.37 13.0
HIP s t/ha: 2017 —0.11; 2018 — 0.13; 2019 — 0.12; 2020 — 0.12.
Table 2

Qualitative Indicators of grain of soybean varieties, Average for 2019-2020, %

Variety Protein, % 0il,%
Ustia — control 36.4 18.8
Muza 40.7 19.5
Arnica 37.8 18.9
Khvylia 38.9 19.4
Vilshanka 39.2 19.9
Siverka 39.5 20.1
Vyshyvanka 38.3 19.4
Suziria 41.8 209

Conclusions. To conclude, the study of the
precocious soybean varieties of Ukrainian selection in
the conditions of the Western Forest-Steppe of
Ukraine provides an opportunity to solve the issue of
full realization of their genetic potential, as well as
obtaining a grain yield at the level of 2.84-3.99 t/ha
with high seed quality indicators.
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