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The wide variability of the maize inbreeds – carriers of different endospermic mutations for the grain productivity, content and fractional composition of starch as well as the content of oil and oleic acid glycosides were established. It is shown that the improvement of maize for these indicators requires the use of a wide genetic diversity of crops and quality of the source material. It have been determined the effects of combining ability of the inbreeds – carriers of mutations wx, su2,ae, su1 and sh2 for these traits. The perspective initial material for the maize breeding of food and technical application was identified. 
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Research statement. In many countries of the world the maize ranks high among crops. Various parts of this plant are used as in agriculture (primarily in stockbreeding), and the industries (medical, processing industry, food). Now the maize has more than 3,5 thousand various ways of use. Primary products of industrial processing of maize is syrup, starch and dextrose. Each of these products is used both for technical needs, and for food and pharmaceutical industry. Maize starch is irreplaceable in production of an emery paper, cotton wool, school chalk, pyrotechnic substances, powder insecticides, lubricant substances, automobile paints. It is a part of aspirin, baby food, a food baking powder, a cud, and also semi-finished products for production of puddings and cakes. Production of post envelopes, candles, shoe creams, cosmetics, twine, straws for cocktail and substances which contain in structure of match heads, too doesn't do without maize starch. It is known that about 25% of germinal weight in maize grain are occupied by valuable planting oil which is used in the food industry at production of margarine, mayonnaise, salad sauces, potato chips, seasonings and soups. Druggists dissolve vitamins and active ingredients of medicines in maize oil. Except the food industry and pharmaceutical, maize oil apply at production of soap, linoleum, paint and varnish products, insecticides and substances to fight against a rust. Thus, creation of a new initial material for selection of modern highly productive varieties and hybrids with certain technological and food properties is actual and innovatively demanded.
Analysis of main researches and publications which initiated problem solution. The maize is one of the most widespread grain crops of the world. This culture differs high efficiency, is well adapted for cultivation in the wide range agro-climatic conditions, provides possibility of receiving a number of valuable products of industrial processing and among cultural plants is presented ​​ by the largest genetic variety which can be productively used in selection [10, 11]. Now at maize it is identified about 20 monogenic endosperm of mutations with useful effect on the main signs of quality of production [8, 9]. Along with it, it is established that these signs can be controlled by also polygenic complexes, capable to cause independent dispersion on indicators of quality of production and to modify effects of monogenic mutations [7, 16]. Use of effect of these genetic systems is considered the best way of improvement of quality of production at maize and creation of hybrids of food and technical appointment [12]. It is known that the maize differs possibility of multi-purpose use of products and one of its main directions is production of a wide range of food and technical products [13]. Experience of industrial use of maize in foreign countries shows that for this purpose hybrids with high quality of the grain which set of indicators conforms to specific requirements of industrial processing [14] are best suitable. In Ukraine creation of hybrids of this kind practically isn't carried out and it considerably reduces productivity of domestic plant growing, and also those industries in which the maize is used. When the genetic improvement of grain quality of maize should be aware that its main criteria in different directions using hybrids are excellent. In particular, hybrids of food and industrial products considered their content and fractional composition of carbohydrates [18] as well as the content and fatty acid composition of the oil [15]. However, improvement of maize for these features requires the use of the genetic diversity of crops and creating a reliable source material for breeding. Over the past 15 years was obtained first domestic lines - media endosperm different mutations and, therefore, it was necessary to determine their practical value in different ecological zones including Southern Steppes of Ukraine. The above and paved the way for the implementation of our research.
Purpose and research problems.  Complex studying in the conditions of the Southern Forest-Steppe of Ukraine of lines - carriers the endospermic mutations of wx, su2, ae, su1 and sh2 in as an initial material for creation of hybrids of food and technical appointment was the purpose of researches.  Specific objectives of researches were: 

- analysis of effect various the endospermic mutations on efficiency, and also the contents and composition of starch and oil;

- determination of variability of efficiency, and also the contents and composition of starch and oil in different lines on the basis of one mutation;

- establishment of effects of combinational ability of lines - carriers various the endosperm of mutations on efficiency and the main indicators of quality of production;

- allocation of the most perspective initial material for selection hybrids of maize for food and technical appointment.

 Material and technique of researches. Material for researches in 2008-2013 a series unrelated by origin the inbred of lines - carriers the endospermic mutations wx, su2, ae, su1 and sh2, and also a series of simple hybrids which were received as a result the diallely crossings of these lines on the other method of Griffing. Field experiments were made according to the standard technique of field experiment [1] taking into account zone features of cultivation of maize, and by the accounting of productivity of lines and hybrids - by a technique of the National center of genetic resources of plants of Ukraine [4]. The content of starch in grain analyzed Evers's polarimetric method, fractional composition of starch - Giuliano's colorimetric method, the content of oil in grain - Rushkovsky's gravimetric method [5], and fatty-acid composition of oil - Peysker's gas- chromatographic method [6]. 

The received results passed statistical processing by methods of the dispersive and diallely analysis with use of algorithm of Heyman [2, 3].

Results and their discussion. Until recently the hybrid structure of maize in Ukraine was completely presented by hybrids of usual type and therefore, in collections of an initial material this type of maize also ranks high. Work with an initial material for selection of hybrids of maize for food and technical appointment at Ustymivka experimental station of plant production it was begun in 2008. Complex field and laboratory researches were during this time carried out. Were multiplied lines with genetically improved quality of production, their ecological test is carried out, effects of interactions of genes are established: genotype on grain efficiency, and also the contents and quality of starch and oil, determined effects of combinational ability of lines - carriers the endospermic mutations by these signs. The most perspective initial material for selection of maize for food and technical appointment is allocated. Results of studying of lines - carriers various the endospermic mutations in the conditions of Ustymivka experimental station showed considerable distinctions between them on grain productivity (tab. 1).
1 . Grain productivity of maize lines  - carriers various the endospermic mutations in the conditions of Ustymivka experimental station of plant production in 2009 - 2010, mass grain with a plant

	Types of lines
	Scope 

(min.-max)
	Average

( х ± sx )

	Ordinary
	64,0 – 85,7
	74,0 ± 3,3

	Mutant wx
	56,1 – 85,7
	67,8 ± 5,0

	Mutant su2
	50,1 – 74,6
	62,3 ± 3,6

	Mutant ae
	58,0 – 75,6
	66,9 ± 2,3

	Mutant su1
	55,0 – 74,7
	64,5 ± 3,2

	Mutant sh2
	42,5 – 51,4
	45,7 ± 1,3


Endosperm mutants conceded everything on the average level of grain efficiency to the usual maize, however the smallest depression of its productivity was caused by wx mutation, and the greatest - sh2 mutation. The same regularities of effect the endospermic mutations it is registered and according to the content of starch in grain (tab. 2). All endospermic mutants differed the lowered content of starch in comparison with usual maize, but among them the highest average content of starch is revealed at carriers of a mutation of wx, and the lowest at carriers of a mutation of su1. On the average content of amylase in starch endosperm mutants of maize were accurately distributed on two groups are personified. To the first of them carriers of a mutation of wx which starch unlike usual maize almost completely consisted of amylopectin belonged. Representatives of the second group of mutations (su2, ae, su1 and sh2) in comparison with usual maize differed higher content of amylase in starch and this effect was especially expressed at ae and su2 mutants.

2. The content of starch and amylase in starch of grain of maize lines - carriers various the ndospermic mutations in the conditions of Ustymivka experimental station of plant production 
in 2009 - 2010

	Types of lines
	The content of starch in grain, % is absolute solid
	The content of amylase in starch, %

	
	Scope 

(min.-max.).
	Average

( х ± sx )
	Scope 

(min.-max.).
	Average

( х ± sx )

	Ordinary
	63,8 – 66,4
	64,9 ± 0,4
	26,1 – 27,2
	26,7 ± 0,2

	Mutant wx
	63,4 – 65,3
	64,4 ± 0,3
	0,7 – 0,8
	0,8 ± 0,1

	Mutant su2
	56,6 – 58,5
	57,6 ± 0,3
	40,6 – 42,1
	41,1 ± 0,2

	Mutant ae
	54,5 – 56,6
	55,3 ± 0,3
	59,4 – 63,2
	61,2 ± 0,6

	Mutant su1
	36,9 – 39,3
	37,9 ± 0,4
	31,7 – 33,4
	32,6 ± 0,2

	Mutant sh2
	39,2 – 40,9
	40,0 ± 0,2
	29,6 – 31,5
	30,6 ± 0,3


Everything endosperm mutants exceeded usual maize on the average content of oil in grain and its highest level is revealed at lines on the basis of su1 and sh2 (tab. 3) mutations.
3 . The content of oil and glycerides of palmitic acid in oil of lines of maize - carriers various the endospermic mutations in the conditions of Ustymivka experimental station of plant production in 2009 - 2010

	Types of lines
	The content of oil in grain, % to absolutely solid
	The content of glycerides of oleic acid in oil, % to the sum of glycerides

	
	Scope 

(min.-max.).
	Average

( х ± sx )
	Scope 

(min.-max.).
	Average

( х ± sx )

	Ordinary
	4,4 – 5,1
	4,8 ± 0,2
	23,4 – 28,1
	25,5 ± 1,4

	Mutant wx
	4,6 – 6,2
	5,2 ± 0,2
	22,1 – 32,4
	25,6 ± 1,5

	Mutant su2
	4,9 – 5,7
	5,1 ± 0,1
	24,9 – 35,2
	28,2 ± 1,5

	Mutant ae
	4,9 – 5,7
	5,2 ± 0,1
	23,7 – 39,2
	30,2 ± 2,5

	Mutant su1
	7,7 – 8,7
	8,2 ± 0,1
	31,8 – 40,3
	37,8 ± 1,2

	Mutant sh2
	11,9 – 14,3
	13,2 ± 0,3
	36,0 – 46,0
	39,0 ± 1,6


Fatty-acid composition of oil it was presented by 8 components, however the total share 5 of them didn't exceed 95% and glycosides of palmitic, olein and linoleic acids were quantitatively prevailing components of fraction of glycerides. On the greatest practical attention deserves maize improvement according to the content of oleate as oils with its high contents differ considerable stability to peroxide oxidation [17].

Carriers of a mutation of wx on the average content of glycerides of oleic acid practically didn't differ from usual maize whereas to other mutants, especially su1 and sh2, was inherent the raised content of oleate.
Results of the conducted researches testify that grain efficiency and the main signs of quality of production in different lines - carriers of one mutation have the quantitative nature and differ rather wide variability (tab. 1-3). 

Besides, in experiences considerable distinctions of combinational ability of various lines - carriers of one mutation on investigated a sign were established

The highest effects of the general combinational ability (GCA) and variance of specific combinational ability (SCA) on grain efficiency and the content of starch in grain among lines on the basis of a mutation of wx were shown by the VK-64 line, and after the content of oil in grain - VK-19. It was peculiar to the VK-19 line also the highest effect of SKZ according to the content of oleate, and the widest variance SKU on this sign is registered in the VK-11 line. Distinctions of combinational ability according to the content of amylase in starch at lines on the basis of a mutation of wx it wasn't observed.

Among carriers of a mutation of su2 the highest effects of the general combinational ability on productivity and the content of amylase in starch were shown by the line AS-37, according to the content of starch - AS-13, and according to the content of oil and oleate in it - AS-32. The most considerable variance of specific combinational ability on grain efficiency were shown by the AS-52 line, the content of starch, amylase in starch and the content of oil - AS-37, and the content of oleate - AS-32.

Among mutation carriers ае the highest effects of SKZ on productivity and the content of starch it is registered in the AE-392 line, to the content of amylase and oleate - AE-466, and oils - AE-460. The widest variance SKZ on efficiency and the content of starch the AE-466 line, amylases - AE-464 showed, oils - AE-392, and oleate - AE-801.

Among lines on the basis of su1 mutation the highest effects of the general combinational ability  on efficiency and the content of starch were inherent in the line MS-401, according to the content of amylase and oleate - the line MS-73, and according to the content of oil - the line MS-713. The wide variance of specific combinational ability on efficiency were shown by the line MS-270, according to the content of oil - MS-713, and on the rests of signs - MS-11.
Among lines - carriers of a mutation of sh2 the highest effects of SKZ on efficiency and the content of amylase the line SS-390, to the content of starch - SS-566 showed, oils - SS-389, and oleate - SS-386. variance of specific combinational ability  on efficiency the line SS-390 showed the widest, to the content of starch of amylase - SS-566, oleate - SS-387, and oil - SS-385.

The best of the hybrids allocated in experiences with participation of the analysed lines are transferred to the State strain testing. The grade of sweet maize the Biljvka since 2014 is included in the State Register of Ukraine varieties. The State strain testing of hybrids of wax-like maize by Binom and sugar Solo is successfully complete. For the State strain testing prepared new hybrids lysine and high amylase maize.
Conclusions. The smallest decrease in grain efficiency and the content of starch among the endospermic mutations is caused by wx mutation. Low grain productivity carriers of a mutation of sh2, and the lowest content of starch - carriers of a mutation of su1 differ. The mutation of wx causes formation of starch which almost completely consists of amylopectin, and ae and su2 mutations - starches with the raised share of amylase. The highest content of oil and glycerides of oleic acid it is inherent in carriers of a mutation of sh2.

It is established wide variability unrelated by origin lines - carriers various the endospermic mutations on grain efficiency, the contents and fractional composition of starch, and also the content of oil and oleate. Effects of combinational ability of lines - carriers of various mutations are determined by these signs. The perspective initial material for selection of maize for food and technical appointment is allocated.
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