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Triticale is an artificially created biological species that does not have a natural center of origin and a long process of evolution (Lonbani & Arzani, 2011). Therefore, a necessary condition for successful breeding work is the constant production of new initial material involving a wide variety of available forms and remote species, in particular, wheat and rye with the best characteristics in terms of economic-and-valuable features and properties [1, 2]. 
The purpose of the research was to expand the genetic diversity of winter triticale samples under intraspecific and remote hybridization and to obtain new valuable forms for their involvement in the selection process of creating high-yielding crop varieties. 
The research was conducted during 2013–2020 at the plots of land of the Department of genetics, plant selection and biotechnology of Uman National University of Horticulture located in the Right-Bank Forest-Steppe zone of Ukraine.  The initial material for hybridization was Triticum spelta L. (Zoria Ukrainy, Yevropa varieties), and samples of hexaploid triticale of own selection and varieties of Rozivska 6, Ladne, Khlibodar Kharkivsky, Beta, Alkid, Suvenir, Rarytet. Hybridization was performed by emasculation (removal of anthers) of maternal flowers and their forced pollination by parental pollen form. 
Hybrid progeny was analyzed by measuring morphological and economically valuable features. A systematic method of plots placement was used in the research. The numbers were arranged in blocks with a plant density of 400 thousand pcs/ha under four-time repetition. All accounting, observation and control variety testing of the created varieties were carried out in accordance with the "Methodology of the State scientific-and-technical examination of plant varieties" (2012). State scientific-and-technical examination of the varieties of Navarra and Strateh was conducted during 2015–2018 at the State agricultural centers for examination of plant varieties in 17 regions of Ukraine. The reliability of research, the degree of features variation and the significance of differences between indicators of laboratory tests  were determined using statistical analysis program (SAS) v. 9.1.3. The variation coefficient (V, %), standard deviation (S) and experimental error (Sx) were determined by the method of E. R. Ermantraut et al. [4] and the use of MS Excel program. 
New samples of winter triticale were synthesized under hybridization of hexaploid triticale with spelt wheat. A number of new materials due to the intensive form-building process were obtained. As a result of research, it was identified samples that exceeded the standard in terms of yield and elements of ear productivity. Breeding materials obtained with the participation of spelt wheat were characterized by a significant range of variability in plant height (V = 25 %) (table 1). According to this indicator, all samples were divided into short-stemmed (h = 60–80 cm), low-stemmed (h = 81–100 cm) and medium-stemmed (h = more than 100 cm).
Species Triticum spelta L. was characterized by a long ear (up to 20 cm). Hybridization of three-species triticale with these species led to ear elongation in the offspring. In such a case, crossing with spelt caused a slight (0.4–1.9 cm) ear elongation. 

Table 1. Indicators of economically valuable features of winter triticale samples created under remote hybridization, 2018–2020
	Breedind material
	Plant height, cm
	Lodging
	Ear  length, cm
	Grain mass from the ear, gr
	Yield, t/ha
	1000 seeds mass,  gr
	Content of, %

	
	
	%
	resistance points
	
	
	
	
	gluten
	Protein

	Group  standard*
	110
	4
	8
	12.2
	2.03
	6.48
	48.5
	24.2
	11.8

	28
	112
	12
	6
	14.2
	2.08
	5.87
	49.1
	26.6**
	13.0**

	35
	115
	4
	8
	13.2
	2.35**
	6.81**
	48.5
	23.8
	12.4**

	61
	95
	3
	8
	12.0
	2.10
	6.92
	49.4
	26.0**
	12.4**

	68
	87
	3
	8
	12.8**
	2.22**
	6.95**
	50.5**
	27.8**
	12.8**

	85
	118**
	8
	7
	12.5
	2.01
	5.77
	45.1
	26.8**
	12.5**

	92
	110
	6
	7
	13.0**
	1.87
	5.92
	48.7
	25.4**
	12.2**

	112
	108
	2
	8
	14.1
	2.12**
	6.95**
	46.8
	23.8
	12.2**

	254
	92
	15
	5
	13.2
	1.75
	5.56
	47.2
	22.4
	11.5

	455
	108**
	3
	8
	12.0
	1.98
	6.15
	48.0
	30.2**
	14.2**

	481
	87
	3
	8
	12.8**
	2.20**
	6.85**
	48.2
	20.8
	11.1

	484
	85
	5
	7
	12.5
	2.18
	6.74
	50.2**
	21.9
	11.5

	491
	110
	5
	7
	13.4**
	2.25**
	6.53
	48.2
	26.4**
	12.5**

	х
	102
	–
	–
	12.9
	2.09
	6.42
	48.3
	25.2
	12.4

	S
	12
	–
	–
	0.7
	0.17
	0.53
	1.5
	2.7
	0.8

	LSD0.95
	4
	—
	—
	0.4
	0.09
	0.27
	1.6
	0.2
	0.1

	V, %
	25
	—
	—
	8
	12
	18
	13
	8
	6

	Sx, %
	4
	—
	—
	3.7
	4.2
	4.3
	3.5
	0.8
	0.9


Note. *Group standard – winter triticale varieties of Alkid, Rarytet, Suvenir; ** – the difference is relevant, higher than group standard at the significance level of Р < 0.05
 
There were identified seven samples (35, 61, 68, 481, 484 and 491) among the ones obtained with the participation of spelt wheat, which significantly exceeded the group standard by yielding capacity. It was found that hybridization of three-species triticale with spelt wheat had a positive effect on the indicators of offspring grain quality, in particular, on the protein and gluten content.
Nine of the 12 samples that had spelt in the generation, significantly exceeded the group standard by protein content in the grain, seven of which were characterized by a significant increase in gluten content and two – by the essential increase in 1000 seed mass. Increase in protein and gluten content in grain indicates a positive effect of crossing triticale with spelt wheat, which is characterized by a high level of these indicators manifestation (protein – up to 25 %, gluten – up to 50 %) and a high coefficient of inheritance of these criteria in hybrids. Hybridization of these two species was carried out in order to create new triticale with high grain quality. The weight of 1000 grains in sample 484 is obviously inherited from the maternal form of the variety of three-species triticale Alkid, which is one of the most productive in Ukraine and is characterized by a weight of 1000 grains at the level of 50.5-51.0 g. 
Hexaploid winter triticale varieties of Navarra and Strateh in the result of hybridization of three-species triticale and spelt wheat and multiple individual selections were created, and they were included in the State register of plant varieties suitable for distribution in Ukraine since 2018. According to the results of the State scientific-and-technical examination, Navarra and Strateh varieties were included in the State register of plant varieties suitable for distribution in Ukraine in 2018 [5] and recommended for cultivation in the Polissia zone.
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