BREEDING RESULTS ON PRODUCTIVITY AND GRAIN QUALITY OF WINTER WHEAT
Diordiieva Iryna Pavlivna 
PhD in agriculture, associate professor

Uman national university of agriculture

Kotsuyba Svitlana Petrivna 

PhD in agriculture, associate professor

Uman national university of agriculture
Manchuk Vladislav Vasylovych
student of the faculty of agronomy

Uman national university of horticulture
Danylenko Iryna Vasylivna
student of the faculty of agronomy

Uman national university of horticulture

The main task of wheat breeding consists in the creation of high-productive varieties with excellent quality of grain [1]. However, in recent years there has been the tendency to increase yielding capacity along with a noticeable deterioration in the quality of grain [2]. Therefore a number of scientific institutions are working at developing wheat varieties with high-productivity, resistance to unfavorable environmental factors and high quality of grain. Department of genetics, plant breeding and biotechnology of Uman National University of Horticulture (Ukraine) has been conducting research into winter wheat breeding, applying the methods of intraspecific and remote hybridization.

The objective of our research was to create new materials by hybridization of Triticum aestivum L. × Triticum spelta L. with the aim of selecting valuable initial forms with high quality of grain and productivity. 

Breeders of Uman National University of Horticulture (Ukraine) carried out a number of studies on intraspecific and remote hybridization ofsoft wheat and spelt. Zoned soft winter wheat varieties Favorytka, Podolianka, Harus, Bilotserkivska semi
dwarf, Kruzhunka, Farandol, Ermak, Selyanka, Krasnodarska 99, Panna and samples of spelt wheat of local breeding from the foothills of the Carpathians were involved as an initial material in crossing. Hybridization was carried out by manual castration of female flowers and subsequent forced pollination of male parent. 

Hybrid progenies were analyzed according to the manifestation of morphobiological and economically valuable parameters. In the fifth generation, when splitting was no longer observed, considering plant habitus and morphological structure of ear, all created materials were divided into soft wheats, spelt wheat and intermediate (speltoid) forms. The best samples with economically valuable parameters were selected in each group for further testing. The testing of selected samples was carried out during 2012–2019. All analysis were conducted in accordance with «Ukraine state methodology of agricultural crops testing»[3]. Grouping of wheat samples according to the height of plants was made by the procedure of V. F. Dorofeyev et al [4]. Soft winter wheat variety Podoliankaand spelt winter wheat ZoriaUkrainywas used as a standards. The degree of variation of characteristics and significance of differences among parameters of productivity were evaluated according to the methodology E. R. Ermantraut et al [5], using MS Excel. 

Hybridization between highly productive zoned winter soft wheat varieties and spelt sample was carried out during our research. Individual-family selection among descendants was used to choose the samples that are characterized by a significant diversity according to economically-valuable and morphobiological characteristics.
Today spelt wheat working collection includes more than 500 samples. The collection includes a wide range of forms according to their height. Plants height varied within the range of 50–130 cm. Created samples were grouped according to the V. F. Dorofeeev [4] classification into tall-growing (>120 cm), middle-growing (105–119 cm), low-growing (85–104 cm), semi-dwarfs (60–84 cm), dwarfs (˂60 cm). Most numerous and productive were low-growing and semi-dwarfs samples.Height of spelt wheat plants varied within the range of 74–126 cm. Spelt wheat is a tall-growing species. That is why reducing of plant height with saving high protein and gluten content is an important task of breeding. Height of spelt wheat plants varied within the range of 75–127 cm, the variation coefficient exceeded 20% (V=36%), which indicates significant variation of created samples according to this parameter. Significant decrease in plant height compared to the standard was recorded in 10 samples. Semi-dwarf 1559 and dwarf 1817 sample of spelt wheat, characterized by high yields for this type of wheat (6.36 and 6.55 t/ha), were selected.

Main purpose of hybridization of soft wheat with spelt wheat was to create new wheat forms with high protein and gluten content. Gluten content in soft wheat grain varies within 26–30 %, and protein — within 12–14 %. For the grain of spelt wheat these indicators are significantly higher: gluten content is about 45–50 % and protein content is over 20 %.

In created spelt wheat samples protein content varied within 16.4–24.0 %, gluten content – within 35.1 – 48.8 % depending on the genotype. High values of variation coefficient indicate significant range of variability by content of protein and gluten. Samples of spelt wheat surpassed the forms of soft wheat and speltoid hybrids in this parameter. The highest content of protein and gluten were in varieties of spelt wheat 1721 and 1691. Their content of protein made up 24.0 % and 22.8 %, the content of gluten – 47.8 and 48.8 % respectively, which slightly exceeded the standard.

Negative features of spelt are its low yield and difficult grain threshing. It was expected that its hybridization with soft wheat would allow to create new forms of spelt wheat with improved threshing and higher productivity. As the result of the research the forms, that surpassed the standard in yielding capacity, were selected (samples 1695, 1691, 1755, 1559, 1674, 1817 and 1786). At the same time Samples 1559 and 1817 had high parameters of grain quality, in particular their protein content made up 21.2 and 22.3 % and gluten content – 44.5 and 45.2 % respectively.

As the result of the research spelt wheat variety Europe was created and included into the State Register of Plant Varieties Suitable for Distribution in Ukraine. Created variety had the following characteristics: 

• spelt winter wheat Europe —awned form of spelt wheat, 90 % of grain separates from glume during threshing. The height of the plant is 110 cm. Average yield during state testing made up5,8 t/ha. Gluten content is 40 %, protein is 18 %. Weight of 1000 grains is 45 g. Grain unit is 670 g/l. This variety is characterized by resistance to brown rust, powdery mildew, snow mold and tolerance to yellow spotting, fusarium head blight and root rot. This variety was included in the State Register of Plant Varieties Suitable for Distribution in Ukraine since 2015.
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