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FORMATION OF STRUCTURE UNITS OF yielding capacity AND QUALITY OF GRAIN OF NEW WINTER WHEAT VARIETIES IN NORTHERN STEPPE 
The reader - the Doctor of Agricultural Sciences, Professor I. I. Yarchuk
The results of research concerning the definition of structure units of yielding  capacity (quantity of productive stems on 1 m2, quantity of grains in an ear, mass of grain in an ear, mass of 1000 grains) and quality of grain of new varieties of winter wheat, grown on bare fallow are cited. Influence of weather conditions on yielding capacity and quality of grain is established. It is revealed that the greatest yielding capacity of all varieties has been received in 2013 year with sufficient moistening, the least - in droughty 2012 year. The varieties Zamozhnist  and Antonivka were the most productive. In years different in weather conditions the best indexes of grain quality were formed by variety of Sonechko, and low – by variety Rozkishna.
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Problem statement. Winter wheat ranks high among leading agricultural crops, and production of grain of wheat is a basis of creation of food and fodder funds of the country. But for today we receive stable crops not always, besides the significant part of grain does not answer standards of the bread grain. Last years decrease in the content of protein in grain, and also deterioration of its other technological indexes is marked. At the same time new varieties of winter wheat are introduced in production. The research of features of formation of yielding capacity and quality of grain these varieties in years different in weather conditions makes it possible to increase total yield of grain and to improve its quality without additional expenses.
Analysis of the basic studies and publications in which it is begun solutions of a problem.  To the varieties, which are entered in the List of varieties during the last years, high potential of productivity and high quality of grain are inherent. The majority of them are varieties of strong variety of wheat. Except the improved quality of grain and the big yielding capacity they have above the average and the raised winter - hardiness, rather drought - resistance, resistance to lodging [1]. Influence of the variety on yielding capacity makes up 20-25 %, and can reach and 50 % [2].
The increase of total yield of grain of winter wheat is directly connected  with separate structure units of yielding capacity. It is formed at the expense of mainly three basic structure units: quantity of productive stems on area unit, number of grains in an ear and mass of 1000 grains. 
In research the role of each element of productivity in formation of yielding capacity of wheat it has been established that this index on 50 % depends on quantity of productive stems, on 25 % - from number of grains in an ear and on 25 % - from mass of 1000 grains [3].
Quality of grain of winter wheat is characterized by a greatest quantity of physical and structurally-mechanical properties of grain. Such indexes, as nature, mass of 1000 grains,  content of protein, gluten in grain and glassiness have major importance. The choice of the concrete processing conditions and grain storage, groat, grinding and combined fodder productions depends on these properties [4]. 
Grain nature - one of the most important indexes of quality. It depends on many factors: density, sphericity, dimensions, states of grain surface, etc. and in a certain measure characterizes bread-making qualities of grain. 
One of the first places at definition of grain quality of winter wheat is attached to the glassiness. The data testify that the glassiness and the protein content are intimately connected among themselves, and within the variety the selected glassy grain more richly on protein and gluten, than milling of grain. Glassiness has great value for grain grind. The mode and the milling schema, set of middlings and their quality, separability of siftings depends on this index  and distribution of meal particles in the dimensions.
Among many indexes which characterize baking qualities of wheat, the important place belongs to gluten. The high content of gluten not only increases nutritive value of bread, and is the basic condition of the improved baking quality of the meal. Quality of gluten of healthy grain is defined by varietal features. However, cultivation conditions also influence quality of gluten. Under the influence of weather conditions the same varieties can form gluten of different quality [5]. 
The purpose of research and procedure of their carrying out. The purpose of our research was to establish the influence of varietal features on structure units of yielding capacity and grain quality of winter wheat in the conditions of Northern Steppe in years different in weather conditions.
We carried out experimental part of research throughout 2011-2013 years in the state enterprise experimental farm "Dnipro" of State Establishment Institute of Agriculture of the Steppe Region (the Dnipropetrovsk Oblast). At carrying out of research we used B.O. Dospehov’s generally accepted   procedure [6]. 

As soil covering of experimental plots was chernozem ordinary low in humus heavy clayey loam with the humus content in an arable layer of 3.2 %. A region climate is moderate-continental with insufficient and unreliable moistening.
Five varieties of winter wheat from different originators were as material for research: Lytanivka (Plant Breeding and Genetic Institute), year of registration - 2006; Zamozhnist, Antonivka (Plant Breeding and Genetic Institute), 2008; Rozkishna (Institute of Plant Growing named after Yuriev), 2009; Sonechko (Institute of Plant Physiology and Genetics), 2010.

The variety Zamozhnist is valuable on quality of the grain, all other varieties are strong varieties of wheat. As the predecessor whom we used under winter wheat was bare fallow. Seeds of wheat sowed with the help of mounted drill СN-16 with width of rows 15 cm. The calculation area of experimental plot was 35 m2; replication of test was threefold. 

Winter wheat grew in accordance with the standard technology for the Steppe zone, except the questions supplied on researching. Selection of wheat plants for definition of structure units of yielding capacity made in the phase of complete ripeness of grain. In vitro defined grain nature, content of protein and gluten in grain, indexes of the device for definition of deformation of gluten (it characterize quality of gluten), sedimentation number. Thus used the methods provided operating standards - State Standards of Ukraine and generally accepted   procedures. 
Results of research. Weather conditions for sowing of winter wheat on the crop of 2012 year have developed enough difficult - in the presowing and autumn periods the significant shortage of precipitations was marked. The spring of 2012 year also was enough droughty, 45 days without productive precipitations are fixed. It was reflected in quantity of productive stems on area unit. But grain, as a rule, was filled out and had the improved indexes of quality.
The vegetative period of 2012 - 2013 years was characterized by maximally favourable  weather conditions that has allowed to plants of winter wheat in good time thicken out of bushes, to form relatively vigorous vegetative mass and to accumulate the necessary quantity of plastic substances. As a whole, the state of sowings at the moment of the complete ripeness of grain was characterized mainly as good.
Formation of productive stems is one of the most important processes on whom yielding capacity level depends. In the favourable moistening of 2013 year at winter wheatit was formed much more productive stems, than in droughty 2012 year. So, in 2012 year quantity of productive stems on 1 m2 varied depending on the variety from 249.3 to 415.7 pieces, in 2013 year - from 578.5 to 668.0 pieces on 1 m2. In 2012 year the greatest quantity of productive stems among 5 varieties was at variety Rozkishna – 415.7 pieces /м2. But quantity of grains in an ear and mass of grain from an ear were big at varieties Zamozhnist and Antonivka. According to the received data, the mass of 1000 grains on the average on varieties equaled36.6 g. The big biological yielding capacity has generated the variety Rozkishna – 4.78 t/hectares (tab. 1).
In 2013 the greatest quantity of productive stems among investigated varieties was at the variety Lytanivka – 668.0 pieces/m2. The greatest quantity of grains in an ear and mass of grain from an ear, as well as in 2012 year, had the varieties Zamozhnist and Antonivka. The mass of 1000 grains on the average on varieties made up 38.0 g.  The highest yielding capacity  in 2013 year had been received at varieties Zamozhnist (8.15 t/ha) and Antonivka (8.10 t/ha). It explains by means of enough considerable indexes of mass of grain from an ear.
1. Structure units of yielding capacity of winter wheat depending on varietal features
(2012-2013 years)
	Variety
	Quantity of productive stems,   pieces / m 2
	Quantity of grains in an ear,       pieces
	Mass, g
	Biological yielding capacity,   t/ha

	
	
	
	grains in an ear

	1000 grains
	

	2012

	Lytanivka
	352.5
	34.1
	1.18
	34.6
	4.16

	Zamozhnist
	268.1
	38.6
	1.44
	37.3
	3.86

	Antonivka
	249.3
	39.5
	1.48
	36.4
	3.69

	Sonechko
	338.8
	34.1
	1.29
	37.8
	4.37

	Rozkishna
	415.7
	31.0
	1.15
	37.1
	4.78

	on an average
	324.9
	35.5
	1.31
	36.6
	4.17

	2013

	Lytanivka
	668.0
	29.0
	1.08
	37.3
	7.21

	Zamozhnist
	590.5
	35.7
	1.38
	38.7
	8.15

	Antonivka
	578.5
	36.9
	1.40
	37.9
	8.10

	Sonechko
	586.0
	26.1
	0.99 
	38.0
	5.80

	Rozkishna
	625.9
	27.9
	1.07
	38.3
	6.70

	on an average
	609.8
	31.1
	1.18
	38.0
	7.19


The quality of grain of winter wheat during carrying out of research depended on features of the variety and weather conditions of year. So, in droughty 2012 year the high indexes of quality have been received: nature of grain of varieties amounted from 794 to 816 g/l, the protein content in grain variated from 13.9 to 15.2 %, gluten - from 28.5 to 31.8 %. 
In 2013 year quality of grain was slightly more low. Nature of grain depending on the varieties  amounted from 774 to 786 g/l, the protein content in grain amounted from 12.7 to 14.0 %, the gluten content variated from 23.4 to 27.6 % (tab. 2).
As a whole in days of researches nature of grain and number of sedimentation among 5 varieties were the greatest at the variety of Lytanivka. The greatest content of protein and gluten in grain was formed at the variety of Sonechko. In 2012 year has been received, as a rule, the grain of 1st class of quality, in 2013 - 2nd class of quality.
2. Indexes of grain quality of new varieties of winter wheat (2012-2013)
	Variety
	Nature 
of grain, 
g/l
	Content in grain, %
	Indexes of deformation of gluten,
units of device
	Sedimen-tation number,
ml
	Grain class (in accor-dance with State Standard 
of Ukraine 3768:2010)

	
	
	protein
	gluten
	
	
	

	2012

	Lytanivka
	816
	14.5
	29.8
	74
	64
	1

	Zamozhnist
	799
	14.4
	28.7
	70
	60
	1

	Antonivka
	796
	14.8
	29.8
	73
	56
	1

	Sonechko
	794
	15.2
	31.8
	82
	56
	1

	Rozkishna
	808
	13.9
	28.5
	73
	60
	2

	on an average
	803
	14.6
	29.7
	74
	59
	-

	2013

	Lytanivka
	786
	13.1
	24.5
	64
	68
	2

	Zamozhnist
	774
	13.4
	24.5
	61
	64
	2

	Antonivka
	776
	12.9
	23.4
	59
	59
	2

	Sonechko
	763
	14.0
	27.6
	73
	61
	2

	Rozkishna
	776
	12.7
	23.6
	61
	65
	2

	on an average
	775
	13.2
	24.7
	64
	63
	-


Conclusions:
1. The productivity of winter wheat varieties in the days of research depended on quantity of productive stems on unit of the area and mass of grain from one ear. 
2. In droughty 2012 year the varieties of Rozkishna and Sonechko were the most fruitful, and in more favourable on the moistening 2013 year the most fruitful were the varieties Zamozhnist and Antonivka. 
3. In accordance with the results of research it is established that in years different in weather conditions the greatest indexes of grain nature and sedimentation number were formed at the variety of Lytanivka, the content of protein and gluten in grain - at the variety of Sonechko.
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