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EFFICIENCY OF MODERN SOYBEAN VARIETIES IN TERMS OF YIELD AND SEED
QUALITY
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For seed yield, the best conditions for soybeans were in the Forest-Steppe (2.37 t/ha) and
Woodlands (2.20 t/ha). In the Forest-Steppe, the protein (0.957 t/ha), oil (0.489 t/ha) and protein
+ oil (1.447 t/ha) yields were significantly higher than those in the Steppe (0.747 t/ha, 0.396 t/ha
and 1.143 kg ha, respectively). The Forest-Steppe was the most favorable region for growing
varieties Rizdviana, Sloboda and Fortetsia; the Woodlands and Forest-Steppe — for the varieties
Raiduha and Fantaziia. Variety Pysanka turned out to be the most adapted in terms of yield and
seed quality to all the test zones.

Keywords: soybean, variety trial, seed yield, protein, oil, content in seeds, protein yield, oil yield,
test zone.

Introduction. The domestic soybean (Glycine max (L.) Merr.) is one of the world's
leading agricultural crops, a source of high-quality protein and oil. In Ukraine, an industrial
soybean complex is developing; it has great prospects and consequences for the economy of
agriculture and the state as a whole [1]. In the global ranking of soybean producers, Ukraine
ranks first in Europe and eighth-tenth in the world, and is a major exporter of soybeans on the
world market. The main countries importing soybeans from Ukraine are Turkey, Iran, Egypt, and
China [2]. In the medium-term perspective (until 2030), it is predicted that the production of
soybean seeds will increase to 7,500,000-8,000,000 tons, which will also provide more than
450,000-600,000 tons of biological nitrogen [3].

Literature Review and Problem Articulation. Breeding plays a leading role in
increasing seed yield and improving product quality; therefore, the variety is a necessary and
indispensable link in the complex of measures aimed at boosting the production of high-quality
products. The optimal performance of a variety is within 60—70% of its potential yield, and 30—
40% is a sufficient reserve for increasing its performance under optimal conditions. Modern
varieties and hybrids should maximally meet novel cultivation technologies and be competitive.
In agricultural crop seed yield, 20-60% is allocated to the role of a variety, depending on effects
of environmental conditions and crop cultivation technologies [4—12].

Stabilization of plant production, along with the rational placement of crops and action of
other factors, is largely determined by enhancing requirements for selection of varieties that are
maximally adapted for growing in different soil and climatic zones and characterized by high
environmental plasticity. It is known that the variety is the biological basis of soybean cultivation
technologies [13]. The growing importance of this technological element is attributed, first of all,
to the ability of varieties, as active biological factors, to effectively counteract adverse effects of
other factors in the process of self-regulation of ecological systems [14]. The high genetic
potential of soybean performance is evidenced by seed yields of over 10.0 t/ha [15]. Modern
varietal policy involves the cultivation of a wide assortment of varieties, which differ by a set of
characteristics, ensuring the reliability and stability of production [16]. The basis of the soybean
belt is varietal zoning in accordance with the bioclimatic resources of a region, which largely
depends on the biology of a variety and environmental conditions determining the varietal policy
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of its cultivation [17]. The soybean performance can be increased by 30-45% due to variety
replacement and renewal as well as due to implementation of adaptive varietal cultivation
technologies [18]. Expanding the norms of reaction of varieties to environmental conditions is the
main objective of breeding, especially for regions with weather stressors [19]. Modern domestic
soybean varieties potentially yield 4.0-4.5 t/ha and even more, but this potential can only be
fulfilled if the biological requirements of the crop for major biotic and abiotic factors are met
[20]. Despite successes in the development of the country's soybean complex, with a soybean
seed yield in Ukraine of 1.2-1.6 t/ha, in the countries - leading soybean producers (USA,
Argentina, Brazil), the seed yield was 2.1-2.9 t/ha, which was 2-fold in relation to the Ukrainian
achievements. The genetic potential of soybean varieties for seed yield in Ukraine is fulfilled by
38-56%, while in Canada and the USA — by 70-73% [21].

Seed yield is the most important comprehensive indicator of the economic value of a crop;
it combines the performance of an individual plant, biocenotic factor, and environmental
conditions [22]. However, for the vast majority of crops, seed yield is an indirect indicator of
their economic productivity, since processing and extraction of major products are also expected.
For example, the productivity of sugar beet is determined by sugar yield per unit area; in
sunflower and rapeseed, it depends on oil yield [23]. In soybeans, such indicators are the protein
and oil yields per unit area.

Purpose and Objectives. To determine the efficiency of growing soybean varieties in
terms of seed, protein and oil yields in different soil and climatic zones of Ukraine.

Materials and Methods. Six early-ripening soybean varieties grown for grain, bred at the
Plant Production Institute (PPI) of NAAS and listed in the State Register of Plant Varieties
Suitable for Dissemination in Ukraine were investigated: Pysanka, Raiduha, Rizdviana, Sloboda,
Fortetsia, and Fantaziia. The seed yields of the soybean varieties were measured in the
competitive variety trial (CVT) of the Laboratory of Grain Legume Breeding (Elitne village,
Kharkivskui District, Kharkivska Oblast). Experiments were carried out in four replications, with
a plot area of 25 m” in accordance with the methodology of the state variety trials [24, 25]. For
comparison, we used data on the seed yields and quality of these varieties obtained during the
qualification examination for suitability for dissemination conducted by the Ukrainian Institute of
Plant Variety Examination (UIPVE) [26]. Data were processed in STATISTICA 10 and Excel, as
B.O. Dospekhov described [27].

Results and Discussion. Pysanka, which was submitted for qualification examination in
2012, yielded 1.26 t/ha in the CVT, exceeding the check variety, Yuh 30, by 0.23 t/ha. With the
protein content in seeds of 38.3% and the oil content of 21.5%, this variety produced 0.754 t/ha
of protein and oil, exceeding the check variety by 0.168 t/ha (Table 1).

Table 1
Economic and biological parameters of soybean variety Pysanka
(CVT, average for 2010-2012)
Content in seeds,

Seed yield o, Protein + oil yield
Growing +/- +/-
Variety period, to/from to/from
days t/ha the Protein Oil t/ha the
check check
variety variety
Pysanka 95 1.26 +0.23 38.3 21.5 0.754 +0.168
Yuh 30 . 98 1.03 — 36.9 20.0 0.586 —
(check variety)
LSDo 05 — 0.16 — — — _ _
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During the qualification examination, the average yield of Pysanka was 2.20 t/ha, which
was 0.94 t/ha higher than that in the CVT. With the average protein content in seeds of 41.3%
and the average oil content of 20.0%, this variety produced 0.909 t/ha of protein, 0.440 t/ha of oil,
or 1.349 t/ha of protein and oil totally. The variety showed no significant difference in its yield
across the test zones. In the Forest-Steppe, it yielded 2.26 t/ha of seeds, providing 0.949 t/ha of
protein, 0.468 t/ha of oil, or 1.417 t/ha of protein and oil totally. In the Woodlands, the
performance values were as follows: seed yield — 2.14 t/ha, protein yield — 0.869 t/ha, oil yield —
0.417 t/ha, and the total yield of protein and oil — 1.286 t/ha. In the Steppe, the variety gave
2.20 t/ha of seeds; 0.909 t/ha of protein, 0.436 t/ha of oil and 1.344 t/ha of protein + oil (Fig. 1).
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Figure 1. Economic parameters of soybean variety Pysanka (average for 2013-2015).
LSD (A)0.05=0.14

Pysanka gave a high maximum yield: in the Woodlands — 2.46 t/ha (Volyn Regional State
Center for Plant Variety Examination (RSCPVE) and Horodenka Experimental Breeding Station
(EBS) in the Ivano-Frankivska Oblast, 2014); in the Forest-Steppe — 3.47 t/ha (Sumy RSCPVE,
2014); in the Steppe — 2.48 t/ha (Kiliia EBS in the Odeska Oblast, 2014). Pysanka has been
allowed to be distributed in the Woodlands and Forest-Steppe since 2017 [26].

Raiduha, which was submitted for qualification examination in 2013, yielded 1.46 t/ha of
seeds in the CVT, exceeding the check variety by 0.23 t/ha. The protein content in its seeds of
38.2% and the oil content of 21.0% provided the protein + oil yield of 0.864 t/ha, which was
0.164 t/ha higher than that from the check variety (Table 2).

Table 2
Economic and biological parameters of soybean variety Raiduha,
(CVT, average for 2011-2013)
Seed yield Content in seeds,

Protein + oil yield

%
Growing +/- +
Variety period, to/from o/ fr- m
days t/ha the Protein il t/ha 7o
the check
check i
. varlety
variety
Raiduha 97 1.46 +0.23 38.2 21.0 0.864 +0.164
Annushka(ch 92 1.23 - 36.9 20.0 0.700 _
eck variety)
LSDy 05 — 0.16 — _ _ _ _

According to the UIPVE’s data, Raiduha on average yielded 1.96 t/ha of seeds, which was
0.50 t/ha higher compared to the yield in the CVT. With the average protein content in seeds of
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42.5% and the oil content of 21.7%, the variety on average yielded 0.833 t/ha of protein,
0.425 t/ha of oil, and 1.258 t/ha of both ingredients (Fig. 2).

Optimum conditions for this variety were in the Woodlands and Forest-steppe, where
almost the same yield of seeds was harvested: 2.19 t/ha and 2.18 t/ha, respectively. In the
Woodlands, the variety yielded 0.926 t/ha of protein, 0.464 t/ha of oil, and 1.391 t/ha of protein +
oil. In the Forest-steppe, the variety produced 0.935 t/ha of protein, 0.491 t/ha of oil, and
1.426 t/ha of protein + oil. The yield of seeds was significantly lower in the Steppe (1.51 t/ha),
where the variety yielded 0.639 t/ha of protein, 0.325 t/ha of oil, and 0.963 t/ha of protein + oil.

The highest yield of this variety was recorded as follows: in the Woodlands — 3.00 t/ha
(Andrushivka EBS in the Zhytomyrska Oblast, 2016); in the Forest-Steppe — 3.07 t/ha (Vinnytsia
RSCPVE, 2016); in the Steppe — 2.03 t/ha (Dnipro RSCPVE, 2016). Since 2017, Raiduha has
been recommended for distribution in the Forest-Steppe and Steppe [26].
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Figure 2. Economic parameters of soybean variety Raiduha (average for 2014-2016).
LSD (A)0_05=0.14

Rizdviana submitted for qualification examination in 2014 yielded 1.91 t/ha of seeds in
the CVT, exceeding the check variety, Annushka, by 0.30 t/ha. With the protein content in seeds
of 37.9% and the oil content of 21.5%, the variety produced 1.135 t/ha of protein + oil, or by
0.217 kg/ha more than in the check variety (Table 3).

Table 3
Economic and biological parameters of soybean variety Rizdviana,
(CVT, average for 2012-2014)
Content in seeds,

Seed yield o Protein + oil yield
0
Growing +/- e
Variety period, to/from to/from
days t/ha the Protein Oil t/ha
the check
check i
. varlety
variety
Rizdviana 99 1.91 +0.30 37.9 21.5 1.135 +0.217
Annushka(ch 94 1.61 - 370 200 0.918 -
eck variety)
LSDo 05 — 0.16 — — — _ _

During the qualification examination, Rizdviana on average across the zones yielded
2.05 t/ha of seeds, which was by 0.14 t/ha more than in the CVT (Fig. 3).
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Figure 3. Economic parameters of soybean variety Rizdviana (average for 2015-2016).
LSD (A)0_05=0. 17

With the average protein content in seeds of 41.3% and the oil content of 20.9%, the
variety yielded 0.847 t/ha of protein, 0.428 t/ha of oil, and 1.275 t/ha of protein + oil. The seed
yield of the variety was significantly higher than the average in the Forest-steppe (2.38 t/ha),
where it produced 0.997 t/ha of protein, 0.490 t/ha of oil, and 1.488 t/ha of protein + oil. In the
Steppe, the seed yield was significantly lower (1.72 t/ha), the protein yield was 0.710 t/ha, the oil
yield was 0.363 t/ha, and the protein and oil yield was 1.073 t/ha. In the Woodlands, the yield
was equal to the average across the test zones (3.05 t/ha), which provided 0.834 t/ha of protein,
0.431 t/ha of oil and 1.265 t/ha of protein + oil. The maximum yield of the variety by zone was
recorded as follows: in the Woodlands — 2.72 t/ha (Andrushivka EBS in the Zhytomyrska Oblast,
2016), in Forest-Steppe — 3.12 t/ha (Vinnytsia RSCPVE, 2016), in the Steppe — 2.13 t/ha (Dnipro
RSCPVE, 2016). Since 2017, Rizdviana has been recognized as suitable for distribution in the
Woodlands and Steppe [26].

Sloboda submitted to determine the suitability for dissemination in 2016, yielded of
2.56 t/ha of seeds in the CVT, which was 0.26 t/ha more than in the check variety. The protein
content in seeds was 38.7% and the oil content was 20.8%, providing the total yield of protein
and oil of 1.523 t/ha, which was 0.207 kg/ha more than that of the check variety (Table 4).

Table 4
Economic and biological parameters of soybean variety Sloboda,
(CVT, average for 2014-2016)

Content in seeds,

Seed yield o Protein + oil yield
0
Growing +/-
Variety period, to/from +/- to/from
days t/ha the Protein Oil t/ha the check
check variety
variety
Sloboda 99 2.56 +0.26 38.7 20.8 1.523 +0.207
Diona
(check variety) 95 2.30 - 36.7 20.5 1.316 —
LSDo 05 — 0.22 — — — _ _

During the qualification examination, Sloboda had the average yield of seeds across the
zones of 2.06 t/ha, or by 0.50 t/ha lower than in the CVT (Fig. 4).
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Figure 4. Economic parameters of soybean variety Sloboda (average for 2017-2018).
LSD (A)0.05=0.14

Seeds of the variety contained 40.5% of protein and 21.0% of oil. This provided the
average yield of protein of 0.835 t/ha, oil yield of 0.433 t/ha, and their total yield of 1.268 t/ha. A
significantly higher seed yield of the variety was recorded in the Forest-Steppe (2.47 t/ha). There,
the variety produced 1.020 t/ha of protein, 0.509 t/ha of oil and 1.529 t/ha of protein + oil. In the
Steppe, the average yield of seeds was significantly lower (1.61 t/ha). The protein yield was
0.652 t/ha, the oil yield was 0.340 t/ha, and the protein + oil yield was 0.992 t/ha. The seed yield
of the variety in the Woodlands (2.11 t/ha) did not differ significantly from the average across the
test zones. There, the protein yield amounted to 0.836 t/ha, the oil yield — to 0.449 t/ha, and the
protein + oil yield — to 1.285 t/ha. The maximum yield of the variety by zone was as follows: in
the Woodlands — 2.96 t/ha (Volyn RSCPVE, 2018), in the Forest-Steppe — 3.03 t/ha (Chernivtsi
RSCPVE, 2018), in the Steppe — 2.19 t/ha (Krynychky Sector of the Dnipro RSCPVE, 2017).
Since 2019, Sloboda has been recognized as suitable for distribution in Ukraine in the Woodlands
and Steppe [26].

Fortetsia was submitted for qualification examination in 2017. The CVT yield of seeds
from the variety was 1.90 t/ha, which was higher than that from the check variety, Diona, by 0.28
t/ha (Table 5).

Table 5
Economic and biological parameters of soybean variety Fortetsia,
(CVT, average for 2016-2018)
Seed yield Content in seeds, %  Protein + oil yield
Growing +- e
Variety period, to/from . . to/from
days t/ha the Protein Oil t/ha the check
check )
. varlety
variety
Fortetsia 95-98 1.90 +0.28 39.0 21.0 1.140 +0.210
Diona 92 1.62 - 374 200 0930 -
(check variety)
LSDo 05 - 0.20 — — — _ _

With the protein content in seeds of 39.0% and the oil content of 21.0%, the variety produced
1.140 t/ha of protein + oil, or by 0.210 kg/ha more than the check variety. The qualification
examination of Fortetsia showed that its average yield by zone was 2.20 t/ha, or by 0.30 t/ha
higher compared to that in the CVT (Fig. 5).
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Figure 5. Economic parameters of soybean variety Fortetsia (average for 2018-2019).
LSD (A)0_05=0. 15

Seeds of the variety contained on average 39.9% of protein and 21.5% of oil. This meant
0.876 t/ha for the average yield of protein, 0.472 t/ha for the oil yield, and 1.347 t/ha for their
total yield. The seed yield was significantly higher in the Forest-Steppe (2.58 t/ha). There, the
variety produced 1.053 t/ha of protein, 0.541 t/ha of oil and 1.594 t/ha of protein + oil. A
significantly lower yield of seeds than the average across the zones was recorded in the Steppe
(1.72 t/ha). There, the protein yield was 0.690 t/ha, the oil yield was 0.368 t/ha, and the protein +
oil yield was 1.058 t/ha. The seed yield in the Woodlands (2.30 t/ha) did not differ significantly
from the average, ensuring the protein yield of 0.886 t/ha, the oil yield of 0.505 t/ha and the
protein + oil yield of 1.391 t/ha. The variety had the maximum yield of seeds as follows: in the
Woodlands — 3.10 t/ha (Volyn RSCPVE, 2018), in the Forest-Steppe — 3.59 t/ha (Kharkiv
RSCPVE, 2018), in the Steppe — 2.30 t/ha (Kirovohrad RSCPVE, 2018). Since 2020, Fortetsia
has been recognized as suitable for distribution in all natural and climatic zones.

Fantaziia was submitted for determination of suitability for distribution in 2018. In the
CVT, Fantaziia yielded 1.65 t/ha of seeds, exceeding the check variety, Diona, by 0.23 t/ha. With
the protein content in seeds of 38.0% and the oil content of 20.6%, the variety provided the
protein + oil yield of 0.967 t/ha, or by 0.152 kg/ha more than the check variety (Table 6).

Table 6
Economic and biological parameters of soybean variety Fantaziia,
(CVT, average for 2016-2018)
Seed yield Content in seeds,

Protein + oil yield

%
Growing +/- v
Variety period, to/from to/from
days t/ha the Protein Oil t/ha
the check
check :
. varlety
variety
Fantaziia 94-96 1.65 +0.23 38.0 20.6 0.967 +0.152
Diona 92 1.42 - 374 200 0815 -
(check variety)
LSDo 05 - 0.20 - - - - —

During the qualification examination, Fantaziia had the average yield of seeds across the
zones of 2.22 t/ha, which was 0.57 t/ha higher than that in the CVT. Fantaziia seeds contained on
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average 38.8% of protein and 20.8% of oil, so the variety yielded 0.862 t/ha of protein, 0.462 t/ha
of oil, and 1.324 t/ha of protein + oil.

The yields in the Woodlands (2.41 t/ha) and Forest-Steppe (2.38 t/ha) did not significantly
differ from the average across the zones. In the Woodlands, the variety produced 0.921 t/ha of
protein, 0.500 t/ha of oil, and 1.421 t/ha of protein + oil. In the Forest-steppe, the protein amount
was 0.975 t/ha, the oil amount — 472 t/ha, and the protein + oil amount — 1.447 t/ha. In the
Steppe, the seed yield (1.88 t/ha) was significantly lower than the average, the protein yield was
0.697 t/ha, the oil yield — 0.409 t/ha, and the protein + oil yield — 1.106 t/ha (Fig. 6).
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Figure 6. Economic parameters of soybean variety Fantaziia (average for 2019-2020).
LSD (A)0_05=0.14

The maximum yield of seeds from this variety by zone was as follows: in the
Woodlands — 3.35 t/ha of seeds (Rivno branch of the UIPVE, 2020), in the Forest-Steppe —
3.22 t/ha (UIPVE branch, Sumy RSCPVE, 2019), in the Steppe — 3.32 t/ha (UIPVE branch,
Dnipro RSCPVE, 2019). Since 2021, Fantaziia has been recognized as suitable for distribution in
the Steppe.

Analysis of the average values of seed yield and economic parameters of the varieties
studied in different soil and climatic zones of Ukraine showed that the most favorable conditions
for their cultivation were in the Forest-steppe (Fig. 7).

The soybean seed yield in the Forest-steppe amounted to 2.37 t/ha, which was
significantly higher than that in the Woodlands (2.20 t/ha), or in the Steppe (1.77 t/ha) or than the
average yield of seeds across the test zones (2.12 t/ha). The lowest yield of seeds was observed in
the Steppe (1.77 t/ha). The seed yield in the Woodlands (2.20 t/ha) did not differ significantly
from the average yield across the zones.

The protein yield in the Forest-Steppe (0.957 t/ha) significantly exceeded the
corresponding value in the Steppe (0.747 t/ha), but did not differ significantly from the Woodland
value (0.879 t/ha) or from the average across the test zones (0.860 t/ha).

The same trend was observed for the total yield of protein and oil. The protein + oil yield
in the Forest-Steppe (1.447 t/ha) significantly exceeded the corresponding value in the Steppe
(1.143 kg/ha), but did not differ significantly from the average in the Woodlands (1.340 kg/ha) or
from the average across the test zones (1.309 kg/ha).

The oil yield in the Forest-Steppe (0.489 t/ha) was significantly higher compared to that in
the Steppe (0.396 t/ha), but did not differ significantly from the Woodland value (0.461 t/ha) or
from the average across the test zones (0.449 t/ha).
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Figure 7 Economic parameters of the soybean varieties listed in the State Register
(LSDg.05(A) = 0.16; LSDg 05(B) = 0.116; LSDy,05(C) = 0.055; LSDq 05(D) = 0.145).

Comparison of the varieties’ yields studied in different soil and climatic zones of Ukraine
showed that for the Forest-Steppe was the most favorable region for growing Rizdviana, Sloboda
and Fortetsia; this means that these varieties belong to the Forest-Steppe ecotype. Pysanka,
Raiduha and Fantaziia yielded similarly in the Woodlands and Forest-Steppe. In the aridest
region, Steppe, all varieties under investigation, except for Pysanka, gave significantly lower
yields. The same trend was found for the protein and oil yields. Thus, Pysanka turned out to be
the most stable variety in terms of seed yield and quality.

Conclusions. The seed yield and economic parameters (protein yield, oil yield and their
total amount per hectare) of the new soybean varieties meet the high requirements of current
agricultural production and processing industry and are on a par with the best domestic and
foreign breeding achievements. The most favorable conditions for growing soybeans were in the
Forest-Steppe (the average yield of seeds was 2.37 t/ha) and Woodlands (the average yield of
seeds was 2.20 t/ha). The protein yield in the Forest-Steppe (0.957 t/ha) significantly exceeded
that in the Steppe (0.747 t/ha), but did not differ significantly from the value in the Woodlands
(0.879 t/ha) or from the average across the test zones (0.860 t/ha). The oil yield in the Forest-
Steppe (0.489 t/ha) was significantly higher compared to that in the Steppe zone (0.396 t/ha), but
did not differ significantly from the Woodland value (0.461 t/ha) or from the average across the
zones (0.449 t/ha). A similar trend was found for the total yield of protein and oil, which in the
Forest-steppe (1.447 t/ha) significantly exceeded the corresponding value in the Steppe
(1.143 kg/ha), but did not differ significantly from the average in the Woodlands (1.340 kg/ha) or
from the average across the test zones (1.309 kg/ha). We demonstrated that it was possible to
differentiate the varieties according to their adaptability to different natural and climatic zones.
The Forest-Steppe was the most favorable region for growing Rizdviana, Sloboda and Fortetsia,
while Raiduha and Fantaziia yielded similarly in the Woodlands and Forest-Steppe. Pysanka
turned out to be the most stable variety in terms of seed yield and quality in all the natural and
climatic test zones, i.e. the most adapted to contrasting environmental conditions.
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E®EKTHBHICTh CYYACHHX COPTIB COI 34 IOKA3HHUKAMH BPOKAHHOCTI TA
AKOCTI HACIHHA

Psi6yxa C.C.', Uepuumenko ILB.!, besyrma O.M.', Tonoxopuscska M.I".2

'Tncrutyr pocimunuiTsa im. B.S. IOp’esa HAAH, Vipaina

*ByKOBUHCHKA JEP/KABHA CLTbCHKOTOCIIONAPCHKA MOCHIIHA CTaHIliss [HCTHTYTY CilbCHKOIO
rocnogapcta Kapnarcekoro periony HAAH, Ykpaina

Merta i 3agaui gocaigxennsi. BusHaunt eexTUBHICTh BUPOIITYBaHHS COPTIB €O 3a MOKAa3HUKAMHU

BpO>KaifHOCT1 Ta 300py OiNKa 1 0J1il y pi3HUX IPYHTOBO-KJIIMaTUYHHUX 30HaX Y KpaiHH.

Marepianu i meroau aociaigxeHHs. MatepianoM I IOCTIPKEHb OyiaH IIICTh PAaHHBOCTUTIIMX

COpTIB COi 3epHOBOro HampsiMy BukopucTanHs cenekuii [P HAAH, BuHecenux B [lepxaBHuit
PEECTPY COPTIB POCIHH, MPHUIATHUX JUIs MOIUpeHHs B YkpaiHi: lucanka, Paiigyra, PizapsHa,
no6ona, @oprerst 1 Panraszis. BuBueHHs BpOXKaHHOCTI COPTIB COi MPOBOAMIN Y KOHKYPCHOMY
coproBunpoOyBanHi (KCB) maGoparopii cenekuii 3epHOO0000BHX KynbTyp (c. Emirthe,
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XapKiBCbKUH paiioH, XapkiBcbka 00J.) Y YOTHPHPA30BOMY MOBTOPEHHI 3 OONIKOBOIO ILIOLICIO
minmstEKH 25 M. [ MOPIBHAHHS BUKOPHCTOBYBAIH JAHI IO BPOXKAMHOCTI Ta SKOCTi HACIHHS 1IX
CaMHX COPTIB, OTPUMaH1 y Mepei POBEICHHS KBaTi(iKaIiHOT eKCIIEpTU3M Ha MPUIATHICTH 10
MOUIMPEHHS YKPaiHChKOTO IHCTUTYTY excriepTi3u copTiB pociuH (YIECP). O0poOky pe3ynbTariB
nociipkerb nposoaw 3a b.O. JlocriexoBum 13 Bukopuctanasam nporpam STATISTICA 10 ta
Excel.

OOroBopeHHsl pe3yJbTaTiB. YPO)KaiiHICTb COPTIB COT Y IMO€HAHHI 13 TTOKa3HUKAMHU SIKOCT1 HACIHHS
BU3HA4Ya€ 30ip OCHOBHOTO TOBApHOTO MpPOAYKTY (OUIOK Ta oumisf) 3 OAMHMLI IUIOmL Y
KOHKypcHOMY copToBunpoOyBanni [P HAAH yci nocnmipkyBaHi COpPTH TOKa3ajlM iCTOTHE
MIEPEBUILICHHST HaJl COpPTaMU-CTaHAApTaMu, K 3a BPOXKAHHICTIO, Tak 1 3a 300poM Oirka 1 odii.
Coptu BuABWIM chenu@iuyHy peaklilo Ha TIPyHTOBO-KJIIMAaTU4YHI YMOBH PpI3HUX 30H
BUNPOOYBaHHA. 3a(iKCOBAaHO MAKCUMAIIbHI PIBHI BPOXKAHHOCTI COPTIB 1O 30HAX BUMPOOYBAHHS.
s copry IMucanka: y Ilomicei — 2,46 1/ra, y Jlicocteny — 3,47 1/ra, y Creny — 2,48 1/ra. s
copry Paiimyra mocsruyra BpoxaiiHicTh craHoBmia: y Ilomicci — 3,00 T/ra, y Jlicocremy —
3,07 1/ra, y Creny — 2,03 t/ra. Copt Pi3nBsiHa 3abe3neunB piBeHb yposkaitHocTi: y Ilosicei —
2,72 1/ra, y Jlicocteny — 3,12 1/ra, y Cremy — 2,13 T/ra. MakcumasbHa BpOXKaiHICTb COPTY
Cnobona cranowna: y Ilomicei 2,96 T/ra, y Jlicocremy — 3,03 1/ra, y Creny — 2,19 1/ra.
MakcumanbHa BpoxaiHicTh copTy Poprens craHoBuna: y — Ilomicei 3,10 1/ra, y Jlicocreny —
3,59 1/ra, y Creny— 2,30 1/ra. HaiiBumii piBHI BposkaitHocTi copry @Pantazis: y Ilomicci —
3,35 t/ra, y Jlicoctenmy — 3,22 1/ra, y Cremy — 3,32 T/ra.AHamni3 cepeiHboi ypOXKaiHOCTI Ta
CEepeHIX 3HAa4YeHb TOCHOAAPCHKUX MOKA3HHKIB JOCIHIPKYBAaHUX COPTIB Yy PI3HUX IPYHTOBO-
KITIMaTHYHUX 30HaX YKpaiHW IMOKa3aB, 10 HAMOUIBII CIPHUATINBI YMOBH I iX BUPOIILYBaHHS
cknammest 'y Jlicocremy, e BposkaiiHicTh csraia 2,37 1/ra, mo ictotHo Buine Hik y [lomicci
(2,20 t/ra), y Creny (1,77 1/ra) Ta y cepeiHROMY I10 30HaX BUNpoOyBauHs (2,12 1/ra). Haiimenia
BpO>KaitHicTh cnocrepiranack y Cremy — 1,77 T/ra. Ypoxaitnicts y Ilomicekiit 30Hi1 (2,20 1/ra)
ICTOTHO HE BIIPBBHAIACH BiJ CepeIHbOI BpokaiHOCTI Mo 30Hax. 30ip Oinka y Jlicocremy
(0,957 T/ra) cyrreBO mepeBuiyBaB naHuii mokasHuk y Cremy (0,747 1/ra) 1 HE MaB ICTOTHHUX
BiIMiHHOCTEeH 13 Horo 3HayeHHsmu y [lomicci (0,879 T/ra) Ta y cepemHbOMy IO 30HAX
BunpoOyBanus (0,860 1/ra). Taky >k TeHAEHIIis CIIOCTEpIraiy 1 3a CyMapHUM 300poM OLITKa 1 Odii:
30ip y Jlicoctemy (1,447 1/ra) icToTHO TiepeBHIIyBaB MaHui nokasHuk y Cremny (1,143 kr/ra) i He
MaB iCTOTHOI pi3HMIII i3 cepefaHiM 3HaueHHsM 1o [lomiccro (1,340 kr/ra) Ta moO 30HaX
BunpoOyBanus (1,309 kr/ra). 36ip oxii y Jlicocteny (0,489 1/ra) OyB CyTTEBO BUILUM MOPIBHSHO
13 300010 Creny (0,396 T/ra), mpoTe HE MaB ICTOTHUX BIAMIHHOCTEH Bill JAHOTO TOKa3HUKA Y
IToxiccei (0,461 1/ra) Ta Bin cepennboro 1o 30Hax (0,449 1/ra).llopiBHIIbHUN aHANI3 ypOsKaiHUX
JaHUX JIOCTIPKYBAaHUX COPTIB Y PI3HUX IPYHTOBO-KITIMATHUHHUX 30HAX YKpaiHH MOKa3as, IO JUIs
coptiB Pi3mpsina, CnoGoma ta @oprens HAWOUIBII CHIPUATIMBUM PEriOHOM BHPOLILYBAHHS
BusiBuBCs JlicocTen, IO 03BOJIsiE BIQHECTH Ii COPTH 10 JiicocTenoBoro exotury. Coptu
[Mucanka, Paiinyra ta ®anrasis Manu oaHakoBi piBHI BpoxkaitHocTi y Ilomicei Ta Jlicocteny. Y
OutbIl mocynumBoMy perioHi Cremy yci JOCTIIKyBaHI COPTU 3a BHUHATKOM copTy llucanka
(bopMyBaii ICTOTHO HWKYiH piBeHb ypoxkalHOCTI. Taka >k TeH/IeHIis BUSBJICHA 3a 300pamMu OlTKa
1 omii. OTxe, copt Ilucanka BUABMBCS HAWOUIBII CTAOUTHHUM 3a MOKAa3HUKAMH BPOKAHHOCTI Ta
SKOCT] HACIHHSI.

BucHoBku. PiBHI BpoXalHOCTI Ta TOCIOJAPCHKUX MOKA3HUKIB (300py Oinka, ouii Ta iX CyKyIHOi
KilbkocTi 3 1 ra) y COpPTIB €O1 BIANOBINAIOTH BHCOKMM BHMOTaM CYy4YacHOTO arpapHOro
BUPOOHHMIITBA Ta MEPEPOOHOT MPOMMCIIOBOCTI 1 3HAXOATHCS Ha PIBHI KPAIIMX BITYM3HSIHUX Ta
CBITOBUX CENEKIIMHUX JOCSATHeHb. HalOLIbII COPUATINBI YMOBH BUPOIIYBAHHS COi CKIAIMUCS Y
Jlicocteny (cepemust BpoxkaiiHicTh — 2,37 1/ra) Ta Ilomicci (cepemnst BpoxaiHicTs — 2,20 T/Ta).
36ip Oinka y Jlicoctemy (0,957 1/ra) ictoTHO niepeBuIyBaB ganuii mokasauk y Cremny (0,747 T/ra)
1 He MaB ICTOTHUX BiIMIHHOCTeH 13 Horo 3HaueHHsMHu Y [lomicci (0,879 1/ra) Ta y cepemHpoMy 1o
3oHax BunpoOyBanHs (0,860 1/ra). 306ip omii y Jlicocremy (0,489 T/ra) OyB CyTTEBO BHUIIUM
nopiBHsHO 13 30HOI0 Cremy (0,396 T/ra), mpoTe HEe MaB ICTOTHUX BIIMIHHOCTEH BiJ JaHOTO
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nokaznuka y Ilomicci (0,461 1/ra) ta Bim cepeanboro mo 30oHax (0,449 1/ra). AHanoriuny
TEHJICHIIII0 BUSBIICHO 13a cyMapHUM 300poMm Ouika i oxii, sikuit y Jlicocremy (1,447 1/ra) ictoTHO
nepeBuInyBaB JaHui nokasHuk y Cremy (1,143 kr/ra) 1 He MaB ICTOTHOI Pi3HHUIN 13 CepeIHIM
sHaueHHsM 1o [lomiccio (1,340 kr/ra) Ta mo 3oHax BumpoOyBanHs (1,309 kr/ra). BusBneHo
rgepeHItialiio COpTiB 3a MPUCTOCOBAHICTIO 10 YMOB PI3BHUX MPHPOIHO-KIIMATHYHUX 30H. Jli1s
coptiB Pi3asana, Cnoboma ta @oprerss HaHOUIbII CHPHUATIMBUM DPEriOHOM BHUPOIIYBAHHS €
Jlicocten, a coptu Paiimyra ta danrasis Mamu ogHakoBi piBHI BpokaitHocti y Ilomicci Ta
Jlicocteny. Copt Ilucanka BHABMBCS HaHOUIbII CTAOUILHMM 32 MOKA3HMKAMH BPOXKAHHOCTI Ta
SAKOCTI HACiHHS B YCIX NPHUPOAHO-KIIMATHYHUX 30HAX BHUMPOOOBYBAHHS, TOOTO HAWOLIBII
aJIalTOBAaHUM JI0 KOHTPACTHUX YMOB JJOBKLLIS.

Kniouoei cnosa: cos, copmosunpo0Oysantsi, 8poxcanicms, OLIOK, 01is, 6MICI y HACIHHI,
30ip Oinka, 30ip onii, 30Ha UNPOOYBAHHSL.

EFFICIENCY OF MODERN SOYBEAN VARIETIES IN TERMS OF YIELD AND SEED
QUALITY

Riabukha' S.S., Chernyshenko1 P.V., Bezuhla' O.M., Holokhorynska2 M.H.

'Plant Production Institute named after V.Ya.Yuriev of NAAS, Ukraine

*BukovynaState Agricultural Experimental Station of the Institute of Agriculture of the
Carpathian Region of NAAS, Ukraine

The purpose and objectives of the study. To determine the efficiency of growing soybean varieties
according to the indicators of yield and protein and oil collection in different soil and climatic
zones of Ukraine.

Research materials and methods. The material for the research was six early-ripening soybean
varieties of the grain direction using the IR NAAS selection entered in the State Register of plant
varieties suitable for distribution in Ukraine: Pysanka, Raiduha, Rizdviana, Sloboda, Fortetsia and
Fantaziia. The study of the yield of soybean varieties was carried out in the competitive variety test
(CSV) of the laboratory of the selection of grain and leguminous crops (Elitne village, Kharkiv
district, Kharkiv region) in four repetitions with a plot area of 25 m’. For comparison, we used
data on the yield and quality of the seeds of these same varieties, obtained in the network of
qualification examination for suitability for distribution of the Ukrainian Institute for Plant Variety
Examination (UIPVE). Processing of research results was carried out according to B.O. Dospehov
using STATISTICA 10 and Excel programs.

Discussion of results. The productivity of soybean varieties in combination with seed quality
indicators determines the collection of the main commercial product (protein and oil) from a unit
of area. In the competitive variety test of the IR of the National Academy of Sciences of the
Russian Academy of Sciences, all studied varieties showed a significant excess over the standard
varieties, both in yield and in terms of protein and oil collection. Varieties showed a specific
reaction to the soil and climatic conditions of different test zones. The maximum yield levels of the
varieties in the test zones were recorded. For the Pysanka variety: in Woodlands — 2.46 t/ha, in
Forest-steppe — 3.47 t/ha, in Steppe — 2.48 t/ha. For the Raiduha variety, the yield achieved was: in
Woodlands — 3.00 t/ha, in Forest-steppe — 3.07 t/ha, in Steppe — 2.03 t/ha. The Rizdviana variety
ensured the yield level: in Woodlands — 2.72 t/ha, in Forest-steppe — 3.12 t/ha, in Steppe — 2.13
t/ha. The maximum yield of the Sloboda variety was: 2.96 t/ha in Woodlands, 3.03 t/ha in the
Forest Steppe, and 2.19 t/ha in the Steppe. The maximum yield of the Fortetsia variety was: 3.10
t/ha in Woodlands, 3.59 t/ha in the Forest-steppe, and 2.30 t/ha in the Steppe. The highest yield
levels of the Fantasia variety: in Woodlands — 3.35 t/ha, ha in the Forest-steppe — 3.22 t/ha in the
Steppe — 3.32 t/ha. The analysis of the average yield and average values of the economic traits of
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the investigated varieties in different soil and climatic zones of Ukraine showed that the most
favorable conditions for their cultivation were in the Forest-steppe, where the yield reached 2.37
t/ha, which is significantly higher than in Woodlands (2.20 t/ha), in the Steppe (1.77 t/ha) and on
average in the test zones (2.12 t/ha). The lowest yield was observed in the Steppe — 1.77 t/ha. The
yield in the Woodlands zone (2.20 t/ha) did not significantly differ from the average yield in the
zones. The collection of protein in the Forest-steppe (0.957 t/ha) significantly exceeded this
indicator in the Steppe (0.747 t/ha) and had no significant differences with its values in the
Woodlands (0.879 t/ha) and the average of the test zones (0.860 t/ha). The same trend was
observed for the total collection of protein and oil: the collection in the Forest-steppe (1.447 t/ha)
significantly exceeded this indicator in the Steppe (1.143 kg/ha) and did not have a significant
difference with the average value for Woodlands (1.340 kg/ha) and by test zones (1.309 kg/ha).
The collection of oil in the Forest-steppe (0.489 t/ha) was significantly higher compared to the
Steppe zone (0.396 t/ha), but did not differ significantly from this trait in Woodlands (0.461 t/ha)
and from the zone average (0.449 t/ha). A comparative analysis of the yield data of the researched
varieties in different soil and climatic zones of Ukraine showed that for the Rizdviana, Sloboda
and Fortetsia varieties, the most favorable growing region was the Forest-steppe, which makes it
possible to attribute these varieties to the Forest-steppe ecotype. Pysanka, Raiduha and Fantasia
varieties had the same yield levels in Woodlands and Forest-steppe. In the more arid region of the
Steppe, all investigated cultivars, with the exception of the Pysanka cultivar, formed a significantly
lower yield level. The same trend was found for protein and oil collections. So, the Pysanka
variety turned out to be the most stable in terms of yield and seed quality.

Conclusions. The levels of productivity and economic traits (collection of protein, oil and their total
amount per 1 ha) of soybean varieties meet the high requirements of modern agricultural
production and processing industry and are at the level of the best domestic and world breeding
achievements. The most favorable conditions for growing soybeans were in the Forest-steppe
(average yield — 2.37 t/ha) and Woodlands (average yield — 2.20 t/ha). The collection of protein in
the Forest-steppe (0.957 t/ha) significantly exceeded this trait in the Steppe (0.747 t/ha) and had no
significant differences with its values in Woodlands (0.879 t/ha) and the average for the test zones
(0.860 t/ha). The collection of oil in the Forest-steppe (0.489 t/ha) was significantly higher
compared to the Steppe zone (0.396 t/ha), but did not differ significantly from this indicator in
Woodlands (0.461 t/ha) and from the zone average (0.449 t/ha). A similar trend was found in the
total collection of protein and oil, which in the Forest-steppe (1.447 t/ha) significantly exceeded
this indicator in the Steppe (1.143 kg/ha) and had no significant difference with the average value
in Woodlands (1.340 kg/ha) and in test zones (1.309 kg/ha). The differentiation of varieties
according to their adaptability to the conditions of different natural and climatic zones was
revealed. For the Rizdviana, Sloboda and Fortetsia varieties, the most favorable growing region is
the Forest-steppe, while the Raiduha and Fantaziia varieties had the same yield levels in the
Woodlands and the Forest-steppe. The Pysanka variety turned out to be the most stable in terms of
yield and seed quality in all natural and climatic test zones, i.e. the most adapted to contrasting
environmental conditions.

Key words: soybean, variety trial, seed yield, protein, oil, content in seeds, protein yield,
oil yield, test zone.
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