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ASSESSMENT OF NEW CULTIVARS OF SOYA BEAN ACCORDING TO
ECONOMIC VALUABLE INDEXES

The purpose. To evaluate modern cultivars of soya bean of early ripening group
by protein content, oleaginousness, oil and protein yield, mass of 1000 seeds and
productivity by means of cluster analysis with the purpose to fix differences of
probed cultivars. Methods. Field, laboratory, method of cluster analysis. Results.
New cultivars of soya bean are studied according to the complex of economic
valuable attributes by means of cluster analysis. Conclusions. It is fixed that to
decrease the risks caused by adverse conditions of growing it is expedient to apply
in conditions of one farm of cultivars of soya bean which are not similar and
differently react to conditions of growing.
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Introduction. Among legume crops soybean (Glycine max (L.) Merr.) occupies
an exceptional position, which is primarily due to peculiarities of its seeds’ biochemical
composition: with high protein content from 30 to 45% comprising to 24% of oil [11].
The main objective of soybean breeding at the present stage is to create highly adaptable
varieties that can maximize the potential of the crop, combined with high quality seeds
and products [1].

Analysis of recent research and publications. Today a large number of new
varieties is characterized by a wide ecological adaptability and suitable for growing in
different soil and climatic conditions. According to scientists it is know that early
varieties of soybeans are good precursors under winter crops due to the accumulation of
nitrogen in the available form in the soil, improve soil structure and give opportunity for
the early release of the fields, which positively affects the soil preparation [3; 1; 2].
Depending on the variety biology and environmental conditions soybean varietal



characteristics are defined. The usage of early ripening varieties enables well-timed
ripening and getting certified seeds without additional costs for revision. In this regard,
topical are research of a new varieties of early ripening soybean within the frame of
agronomic performance.

The purpose of work. To rate early modern varieties of soybeans within the
context of protein and oil content, oil and protein collecting, with mass of 1000 seeds and
productivity using cluster analysis to establish the differences between the studied
varieties.

Research methods. In field trials conducted in four institutions of the
governmental protection of right on the plant varieties, which are located in different soil-
climatic zones (Vinnitsa, Dnepropetrovsk and Poltava research stations) during 2011-
2014. In accordance with the method of the governmental scientific and technical
expertise and qualification (technical) examination of plant varieties with determination
of suitability for distribution, the total area of the experimental plot was 35 m?
accounting - 25 m?, three-time repetition, randomized placement of plots [6]. Laboratory
tests conducted in the laboratory for definition of biochemical and technological
parameters of the seeds’ quality in Ukrainian Institute of Plant Variety Examination
according to the "Methodology of the governmental scientific and technical expertise.
Methods for the determination of quality in crop production " [5; 6].

For the new soybean varieties evaluation that have been included in the State
Register of varieties suitable for dissemination in Ukraine in 2014-2015 according to the
main agronomic characteristics cluster analysis was used, since this method, unlike most
mathematical and statistical methods without imposes no restrictions on the type of the
object and allows us to consider a lot of input data of almost any nature. [12] In our
studies, we used soy varieties of early ripening (Table 1).

Table 1.
List of studied soybean varieties
Item | Name of Year of Recommended
the . i zone for Declarant
No : registration :
- | variety growing
1. Triada 2015 S,FS, F Institute of Feed Research and
Agriculture of Podillya in National
Academy of Agricultural Sciences of




Ukraine

2. NS Zenit 2015 FS, F Institute of Crop Farming and
Vegetables Production, Novi Sad,
Serbia Republic

Foreign company "NS SEME-

UKRAYINA"
3. Diadema 2015 S, F Institute of Feed Research and
Podillya Agriculture of Podillya in National
Academy of Agricultural Sciences of
Ukraine
4. Sofia 2015 S,FS, F Institute of Irrigational Agriculture in

National Academy of Agricultural
Sciences of Ukraine

5. Kyoto 2014 S,FS, F Semencess Prograin Inc.
6. Cassidi 2014 S,FS, F Semencess Prograin Inc.
7. Rapsodiya 2014 S,FS,F Institute of Oil Crops in National
Academy of Agricultural Sciences of
Ukraine
8. Dana 2014 FS, F Strube GmbH & Co. KG
9. Vidra 2014 S,FS, F Strube GmbH & Co. KG
10. | Biser 2014 S,FS, F Strube GmbH & Co. KG

Investigated varieties of early ripening soybean group within the frame of
morphological characteristics are different according to the type of growth, the main stem
color, type and color of lateral leaf, shape and color of seed. The growing season varies
depending on growing areas [8; 9; 10].

Results. Governmental scientific and technical examination of plant varieties
based on experimental evaluations of morphological, biological and agronomic traits of
plant varieties with the aim of determination its suitability for usage in certain



environmental conditions, in compliance with accepted technologies and methods of
research.

For the studied soybean varieties protein and oil content, collection of oil and
protein mass of 1000 seeds and productivity were estimated. Table 2 shows the average
values of protein and oil content, and yield soybean varieties in terms of steppe, forest-
steppe and forest area during 2011-2014.

Table 2

Indicators of yield, protein and oil content of soybean varieties in different
soil-climatic zones

Item | Variety Protein content, % Oilness, % Yield, t/ha
No.
8 7 Ll B 2 7 L B 8 7 LB
§ |55 5s/5 [55/5¢/5 |55 8¢
n LL »| L c| N LL »| L ©| U LL »n| L <
1. Kioto 41,03 | 39,43 | 41,13 | 20,50 | 21,03 | 19,93 | 20,57 | 28,97 | 33,83
2. Cassidi 43,10 | 41,13 | 41,57 | 19,00 | 19,47 | 19,13 | 19,27 | 27,28 | 31,00

3. Rapsodiya | 39,13 | 37,92 | 37,97 | 20,67 | 21,53 | 20,17 | 17,10 | 24,20 | 28,67

4. Dana 40,20 | 38,78 | 39,07 | 20,33 | 20,97 | 19,73 | 7,33 | 23,07 | 29,60

S. Vidra 41,80 | 39,10 | 40,37 | 20,37 | 20,58 | 19,67 | 7,53 | 24,60 | 32,10

6. Biser 41,83 | 40,47 | 40,77 | 19,77 | 20,50 | 19,03 | 9,03 | 21,45 | 28,03

7. Triada 35,63 | 38,05 | 39,23 | 20,33 | 21,68 | 20,23 | 10,20 | 21,77 | 29,07

8. NS Zenit | 37,80 | 38,55 | 38,80 | 22,03 | 20,18 | 18,90 | 11,50 | 22,42 | 28,60

9. |Diadema | /) 151393514013 (2020 | 21.58 | 2003 | 9.00 | 21,02 | 27,20
Podillya
10. | Sofia 38.80 | 37.10 | 37.30 | 20.60 | 21.15 | 20,07 | 11.77 | 19.05 | 2540

According to the research it was discovered that Dana and Vidra varieties had the
lowest yields in the steppe zone - 7,33 and 7,53 t/ha and protein content 40.20 and



41.80%, respectively. For those varieties in the steppe zone a high level of the oil content
was distinctive - 20.33 and 20.37%, respectively. Soybean varieties Kyoto and Vidra
provided yield formation at the level 33.83 and 32.10 t/ha in forest area, oil content of
Kyoto variety was the biggest in the steppe area and was 21.03%. Protein content of this
variety showed the highest level in steppe and forest areas 41.03 and 41.13%,
respectively.

The highest level of oil content - 21.58% in forest-steppe zone demonstrated
Triada variety with yield efficiency - 21.77 t/ha and protein content - 38.05%. However,
in terms of the steppe zone was noted low protein content - 35.63%. Cassidy variety
characterized by a high protein content in all soil-climatic zones 41,57-43,10% which
was tested for years. There were also high rates of oil content (19,00-19,47%) and
productivity - 19,27-31,00 t/ha.

The effectiveness of cultivation of certain soybean varieties was estimated by
integral indicators of oil collection and protein amount per hectare area. Also the mass of
1000 seeds determination was important, as these criteria affected the yield of seeds and
square of the planting unit. Therefore, the formation of the recommendations for
manufacturer, regarding the correct selection of varieties, the complex evaluation of
varieties within the frame of agronomic performance is required.

To establish differences of studied early ripening soybean varieties according to
the indicators of protein content, oil content, yield, weight of 1000 seeds, protein and oil
collecting cluster analysis was performed using the computer program Statistica [4]. The
classes grouping of studied soybean varieties was carried out by single bonds. Results of
hierarchical classification presented in a phylogenetic tree in Fig. 1.

Based on the studies three clusters were identified. Thus, one of the clusters
formed varieties Kyoto and Cassidy, the second one - Dana and Triada varieties, and the
third — NS Zenit and Diadema Podillya varieties, indicating the similarity of these
varieties. This similarity is caused by inheritance peculiarities of agronomic traits and is
legitimate.

Rapsodiya variety was located in a nearby cluster, indicating its proximity to
Kyoto and Cassidy variety. Varieties Vidra, Biser and Sofia were in clusters adjacent to
the varieties Triada, NS Zenit and Diadema Podillya, as well it should be noted, that
Sofia variety was the most remote of other varieties, which, in turn, speaks of its
distinction.



However, the fact should be noted that for a soybean varieties creation, which
were in different clusters and differed by the complex agronomic traits caused by a
genetic component of raw materials for crossing.
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Fig. 1. Clustering soybean varieties by major agronomic characteristics for different
soil and climatic zones

Conclusion. It was found that the best for growing in the Forest area were
varieties Kyoto and Vidra, because besides high yield, they were characterized by high
protein 41.13 and 40.37%, respectively. For a forest-steppe zone was the best Triada
variety, which showed the highest level of oil content 21.58%, remained high yield and
protein content.

Based on the studies it was discovered that as close by the complex of traits were
clusters which formed soybean varieties Kyoto and Cassidy, Dana and Triada, NS Zenit
and Diadema Podillya. There were no significant similarities between soybean varieties
Rapsodiya, Vidra, Biser and Sofia.

So, according to conducted comprehensive assessment of studied soybean varieties
with usage of cluster analysis it was discovered that the best varieties not belong to the
same cluster. This indicates the possibility of growing them within one household for
reducing risks associated with the effect of adverse conditions, as characterized by
different response to the growing conditions and shows no similarity in agronomic traits.
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