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Identification of sorts and selection lines of winter wheat in cluster analysis allowed to distinguish genotypes of winter wheat in which quantitative characteristics have minimum Euclidean distance between them, and they show a high level of balance of major generative and vegetative signs of yield and productivity. The use of cluster analysis in the process of genotypes identification approaches us to creation of theoretical and practical model  of a winter wheat sort. This winter wheat sort has favorable balance of quantitative and qualitative traits which give a great opportunity to withstand the environment and create high productivity.
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Statement of the problem. In the process of evolution of vegetable objects an environment created kinds which have ideal equilibrium of signs, and it provides a survival in constantly changing climatic terms for them. 

Sorts of winter wheat  are vegetable objects, created by man for the very short interval of time, and, surely, hybridization does not give an ideal equilibrium of signs in a genotype, as it was done by nature during the long period of time. Aspiration of selectionist to improve the method of selection of paternal pair and crossing main signs of wheat does not give necessary equilibrium of quantitative signs. Favourable correlation of quantitative and quality signs in the organism gives huge possibilities to any biological object, and to the sorts of winter wheat of hybrid origin to resist the environment and to form a high productivity.

Analysis of major studies and publications which discuss the problem. In the plant-breeding center of Poltava State Agrarian Academy during a 15-years-old period researches, directed on the searches of mathematical methods, allowing to estimate the level of equilibrium of basic quantitative signs of sorts and plant-breeding lines of winter wheat, are conducted. The basis of researches is cluster analysis, using as grouping attribute a mass of stem (M5) and index of linear closeness of ear (ILPK is a relation of amount of grain in an ear to the length of ear) [1, 3].
It should be noted that a cluster analysis was used in a plant-breeding process on the winter wheat for: 

–  distributing of hybrid plants of F2 in separate groups of clusters and selection for further work of elite plants from the groups of clusters, including attributes and indexes, that have the most close cross-correlation connections with the productivity;
– descriptions of plant-breeding lines of winter wheat by economic useful signs (EUS) and adaptive properties, and also selection of highly productive genotypes on the initial stages of selection (F4-F6); conducting of recurrent individual selections inside partly homozygotizised plant-breeding lines F4-F6;
– in primary links during the conduction of seed growing of the already created sorts of winter wheat [1, 2].
However researches, studying the level of equilibrium of basic quantitative signs in sorts and plant-breeding lines of winter wheat, was not discovered in accessible sources.

The Purpose of this article is to set the possibility of the use of cluster analysis for the estimation of sorts and plant-breeding lines of winter wheat by equilibrium of basic quantitative signs and productivity on the basis of experimental information.

Tasks of the research are on the basis of mathematical method – cluster analysis – to make an effort to find the ways to use this method for authentication of sorts of winter wheat of different geographical origin and plant-breeding material on equilibrium of quantitative signs, as such, which determine adaptive properties and potential of harvest from the unit of area.

Thus, using the enormous selections of genotypes and their structural elements, analysing correlation of their level by Evklid distance, the sorts of winter wheat  were classified and the degree of equilibrium of basic constituents of harvest was exposed.
Material and methods. As material for research SP-1 175, and SP-2 – 167 sorts and plant-breeding lines, sown in two terms of sowing with a difference in 30 days in 2009 were taken.

In the cluster analysis quantitative signs – mass of air-dry stem in a g (M5) and linear density of ear (LDE), calculated on the relation of amount of grains in an ear (GE) to length of ear (LE) were taken in basis of groupings on all the array (but separately on every term of sowing).
Parallel with the basic groupings signs (M5, LDE) the signs of generic part of plant – mass of the grain from an ear, g (M1); a number of grains in ear (NGE); mass of ear with seed, g (M3); mass of 1000 grains, g (MTG); an amount of ears in the ear (AE); a vegetative part of the plant – a height of plant, сm (H); length of ear-wearing internodes, сm (LEI); length of the ear (LE); mass of the plant, g (M2); mass of the chaff of the ear, g (M4) and indexes: harvest (HI) is a relation of mass attitude of mass of grain toward mass of plant, attraction index (AI) is attitude of mass of ear toward mass of stem, and an index of productive potential of the ear (PPE) is attitude of mass of grain toward mass of the ear. In addition the productivity of grain was included in the analysis on every sort and plant-breeding line (PBL).
A cluster analysis was executed in the module of Cluster Analysis package of program STATISTICA. At a construction of dendrogram Evklid distance and method of single connection was used.

Results of the research. Analysis of clusters SP-1. In 2009 in SP-1 analyzed sorts and SL (175) were up-diffused in six clusters. The most successful grouping is marked in a sixth cluster (group 6-1), where 28 sorts and SL were concentrated. The most productive genotypes entered this group, which limit of varying on the productivity was scope from 50,0 c/ga to 94,7 c/ga.
We marked cases, when the most productive genotypes or sorts did not get in the best group of cluster. It is explained that in them some of generic signs had a low meaning in relation to the middle meaning of the group by this sign, that is sorts or SL were not balanced on the basic signs of generic part of the plant. For example, sorts at which the productivity was ever-higher were concentrated in the third group of 6th cluster – at the level of 89,4 c/ga, however they had level of forming of some quantitative signs less than at the sorts of the best group of the 6th cluster. Presumably, the forms with the high level of the productivity, but by the low meaning of separate generic signs was not joined in the best groups of clusters. Taking into account that the productivity of sorts of winter wheat is due to the peculiarities of its components which are modified under influence of factors of environment [3], we can draw a conclusion, that decline of size of one of resulting factors of the productivity in future will determine the level of adaptiveness of the tested sorts and SL.

Examining the level of grouping of other generic signs – M1, M3, CHZ, MTZ – we see that in the best group of the 6th cluster (tabl.1) these signs had the highest values on the limits of varying from all 175 analyzed sorts and plant-breeding lines. So, genotypes with the level of forming of mass of grain from an ear (M1) had the highest value in experience – 3,2g; the masses of ear with seed (M3) – 4,3; numbers of grains (CHZ) – 72,8, the masses of 1000 grains (MTZ) – 51,5, amount of ears in an ear (KK) – 22,6. As a matter of fact, we can boldly assert that authentication of genotypes in a cluster analysis approaches us to creation of theoretical and practical model of sort of winter wheat, ideal by the equilibrium by the basic quantitative signs.

1. Distributing of sorts and plant-breeding lines of winter wheat on the groups of the 6th cluster (generic signs), 2009, SP-1
	Clusters
	Number of lines
	UK
	М1
	М3
	CHZ
	МTZ
	KK

	К6
	І
	30
	42,2±18,7
	2,4±0,2
	3,2±0,3
	53,4±5,5
	44,8±4,0
	19,7±1,0

	
	
	LV
	5,0-67,5
	1,9-2,7
	2,6-3,7
	45,6-70,2
	37,6-52,2
	18,2-22,0

	
	ІІ
	18
	52,7±12,9
	2,7±0,3
	3,5±0,4
	60,2± 4,8
	44,6± 3,1
	20,6±1,2

	
	
	LV
	36,3-85,0
	2,3-3,2
	3,1-4,3
	54,4-72,8
	37,1-50,3
	18,2-22,6

	
	ІІІ
	38
	47,2±15,1
	2,3±0,2
	3,0±0,3
	51,3±5,0
	45,1±3,0
	19,4±1,0

	
	
	LV
	15,0-89,4
	1,9-2,8
	2,6-3,6
	44,5-68,3
	38,1-51,5
	17,4-22,0

	
	ІV
	22
	41,4± 18,3
	2,0±0,3
	2,6±0,4
	45,1±6,1
	44,0± 4,3
	18,9±1,4

	
	
	LV
	16,3-85,0
	1,3-2,8
	1,7-3,6
	32,6-57,7
	35,8-53,4
	16,1-21,2

	
	V
	26
	45,3± 14,8
	2,5±0,2
	3,2±0,3
	58,0±4,7
	43,1±2,6
	20,1±0,9

	
	
	LV
	16,3-76,3
	2,0-3,0
	2,7-3,8
	51,1-71,0
	37,3-46,7
	18,4-21,8

	
	VI
	13
	46,9± 19,4
	2,4±0,2
	3,2±0,3
	53,4±5,5
	44,8±4,0
	19,7±1,0

	
	
	LV
	15,0-76,3
	1,9-2,7
	2,6-3,7
	45,6-70,2
	37,6-52,2
	18,2-22,0


We will take, for example, the sort of wheat of winter foreign selection of Gkvevesky UA0105944 (tabl.2), the productivity of which in SP-1 made 89,4 c/ga, however it was not identified in the best group of the 6th cluster, in our view, on three principal reasons: at first, it had a low level of forming of mass of ear with seed (M3) – 2,3g (at a mean value equal to 3,5g in the best group of cluster); secondly, number of grains was not enough high – 52,4 (at a middle value equal to 60,2 in the best group of cluster); thirdly, the low value of mass of stem was marked – 1,3g (at a middle value equal to 1,9g in the best group of cluster). Three foregoing constituents – CHZ, M3, M5 –were not balanced in the analyzed sort, and they, presumably, determine the level of adaptive potential of this sort in SP-1 and SP-2. Therefore this sort was not plugged in the best group of the 6th cluster.

2. Productivity and level of forming of basic quantitative signs of sort of winter wheat GkVevesky

	Signs, index
	SP-1
	SP-2
	BG

	U
	89,4
	68,8
	52,7

	М1
	2,9
	2,8
	2,7

	М3
	2,3
	2,2
	3,5

	CHZ
	52,4
	49,7
	60,2

	МTZ
	43,3
	45,1
	44,6

	М5
	1,28
	1,37
	1,9

	ILPK
	6,2
	6,0
	6,6


By the best group of the 6th cluster (SP-1) 18 genotypes (table. 3) grouped vegetative signs as follows: mass of stem on the second, the best group was marked at the level of 
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, length of ear (DK) is  
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3. Distributing of sorts and plant-breeding lines of winter wheat on the groups of the 6th cluster (vegetative signs), 2009, SP-1
	Clusters
	Number of lines
	UK
	Н
	DVM
	DK
	М2
	М5
	М4

	К6
	І
	30
	42,2±18,7
	85,4±7,5
	32,7±5,0
	9,4±1,0
	4,9±0,3
	1,7±0,1
	0,8±0,1

	
	
	LV
	5,0-67,5
	72,8-101,9
	22,5-45,6
	7,6-12,1
	4,3-5,3
	1,5-2,0
	0,6-1,0

	
	ІІ
	18
	52,7±12,9
	83,7±6,7
	33,1±3,9
	9,1±0,9
	5,4±0,5
	1,9±0,2
	0,8±0,1

	
	
	LV
	36,3-85,0
	73,6-97,3
	27,0-40,3
	7,7-10,4
	4,8-6,9
	1,7-2,6
	0,7-1,1

	
	ІІІ
	38
	47,2±15,1
	76,4±5,2 
	29,2±3,4
	8,5±0,8
	4,5±0,3
	1,4±0,1
	0,7±0,1

	
	
	LV
	15,0-89,4
	64,5-85,5
	20,9-35,8
	7,4-11,3
	4,0-5,2
	1,2-1,6
	0,5-1,1

	
	ІV
	22
	41,4± 18,3
	78,3±7,1
	29,8±3,5
	8,7±1,0
	4,0±0,5
	1,4±0,2
	0,7±0,1

	
	
	LV
	16,3-85,0
	64,3-89,5
	24,5-37,7
	6,9-10,4
	2,5-5,0
	0,8-1,6
	0,4-0,8

	
	V
	26
	46,9± 19,4
	69,6±3,3
	26,9±3,8
	7,7±0,8
	3,7±0,4
	1,1±0,1
	0,6±0,1

	
	
	LV
	15,0-76,3
	64,6-77,2
	21,1-34,1
	6,8-8,9
	3,0-4,4
	1,0-1,2
	0,4-0,7

	
	VI
	13
	46,9± 19,4
	85,4±7,5
	32,7±5,0
	9,4±1,0
	4,9±0,3
	1,7±0,1
	0,8±0,1

	
	
	LV
	15,0-76,3
	72,8-101,9
	22,5-45,6
	7,6-12,1
	4,3-5,3
	1,5-2,0
	0,6-1,0


It should be noted that sorts, having the highest value on mass of plant, formed group in the best group of cluster. It exposes the regularities of forming of the productivity of genotypes: the highest value by the mass of the plant is marked simultaneously with the presence of powerful ear (
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g), i.e. a cluster analysis group the balanced genotypes not only by the signs of generic part of plant, but also by vegetative signs.
The analysis of distributing of sorts and SL of winter wheat on plant-breeding indexes (table. 4) showed, that sorts which had high enough indexes on a harvest index (
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HI

=±

 at LV: 45,7–53,1) were identified in the best second group of 6th cluster, on the index of attractive ability (
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) and on the index of linear closeness of the ear (LPK 
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 ) (table. 5). On other groups of the 6th cluster genotypes at which a harvest index was at the level of 55,6–57,9 were distributed, however they did not get into the best (second) group.

4. Distributing of sorts and plant-breeding lines of winter wheat  by the groups of the 6th cluster (plant-breeding indexes), 2009, SP-1
	Clusters
	Number of lines
	UK
	НІ
	АІ
	Міс
	SPI
	LPK
	РІ
	Мх

	К6
	І
	30
	47,6±14,5
	48,6±2,1
	1,8±0,2
	3,1±0,4
	0,8±0,0
	5,7±0,4
	7,4±1,3
	2,8±0,4

	
	
	LV
	21,3-71,3
	42,7-54,2
	1,5-2,2
	2,5-4,0
	0,7-0,8
	4,4-6,2
	5,0-11,3
	2,3-3,4

	
	ІІ
	18
	44,8±15,1
	49,6±2,1
	1,9±0,2
	3,3±0,4
	0,8±0,0
	6,6±0,3
	8,2±1,0
	3,2±0,4

	
	
	LV
	13,8-71,9
	45,7-53,1
	1,6-2,3
	2,7-4,2
	0,7-0,8
	6,7-7,2
	6,7-10,5
	2,6-3,9

	
	ІІІ
	38
	43,8±13,0
	51,7±2,3 
	2,1±0,2
	3,2±0,4
	0,8±0,0
	6,1±0,3
	8,0±1,2
	3,0±0,4

	
	
	LV
	22,5-70,0
	46,4-55,5
	1,7-2,7
	2,3-4,0
	0,7-0,8
	5,7-6,5
	6,1-11,4
	2,4-3,8

	
	ІV
	22
	49,4±16,8
	49,4±2,7
	2,0±0,3
	3,0±0,4
	0,8±0,0
	5,2±0,3
	6,7±1,0
	2,5±0,4

	
	
	LV
	12,5-75
	43,4-55,6
	1,5-2,6
	2,3-4,0
	0,7-0,8
	4,5-5,7
	5,1-9,7
	2,0-3,6

	
	V
	26
	52,3±12,9
	54,3±2,5
	2,4±0,3
	3,5±0,5
	0,8±0,0
	6,5±0,4
	7,7±1,6
	2,9±0,5

	
	
	LV
	26,3-71,3
	50,4-57,9
	1,9-2,8
	2,8-4,2
	0,7-0,8
	6,0-7,3
	4,8-10,4
	2,3-3,7

	
	VI
	13
	52,0±10,4
	54,3±2,5
	2,4±0,3
	3,5±0,5
	0,8±0,0
	6,5±0,4
	7,7±1,6
	2,9±0,5

	
	
	LV
	32,5-71,3
	50,4-57,9
	1,9-2,8
	2,8-4,2
	0,7-0,8
	6,0-7,3
	4,8-10,4
	2,3-3,7


Analysis of clusters SP-2. 167 sorts and SL were tested in the second term of sowing (SP-2) (table. 5). According to the results a cluster analysis in SP-2 all the material was up-diffused in 6 clusters. The best is the sixth group of the 6th cluster, in which entered 18 sorts and SL. The productivity in this group was 52,0±10,4 c/ga with the limit of varying of 32,5–71,3 c/ga (table 5).
5. Distributing of sorts and plant-breeding lines of winter wheat on the groups of the 6th cluster (generic signs), 2009, SP-2
	Clusters
	Number of lines
	UK
	М1
	М3
	CHZ
	МTZ
	KK

	К6
	І
	42
	47,6±14,5
	2,3±0,2
	3,0±0,3
	53,5±4,8
	43,6±3,1
	19,0±1,3

	
	
	LV
	21,3-71,3
	1,9-2,8
	2,5-3,8
	43,2-67,5
	35,5-49,2
	15,8-22,0

	
	ІІ
	33
	44,8±15,1
	2,1±0,2
	2,8±0,2
	47,7±3,5
	43,8±2,5
	17,9±1,1

	
	
	LV
	13,8-71,9
	1,8-2,4
	2,3-3,1
	41,8-54,7
	38,8-49,9
	14,8-19,8

	
	ІІІ
	35
	43,8±13,0
	2,2±0,2
	2,9±0,3
	52,5±4,1
	42,4±2,7
	18,8±0,9

	
	
	LV
	22,5-70,0
	1,8-2,5
	2,3-3,4
	42,9-60,0
	37,2-48,7
	17,0-20,6

	
	ІV
	14
	49,4±16,8
	2,4±0,2
	3,1±0,2
	53,1±5,5
	45,1±3,7
	19,5±1,1

	
	
	LV
	12,5-75
	2,0-2,7
	2,7-3,6
	44,5-62,8
	37,9-51,6
	17,6-22,0

	
	V
	25
	52,3±12,9
	2,1±0,3
	2,7±0,3
	45,7±4,7
	45,1±3,6
	18,6±1,1

	
	
	LV
	26,3-71,3
	1,6-2,6
	2,1-3,2
	36,4-53,1
	36,8-50,5
	17,0-21,4

	
	VI
	18
	52,0±10,4
	2,5±0,2
	3,2±0,3
	57,4±5,2
	44,0±3,2
	20,0±0,7

	
	
	LV
	32,5-71,3
	2,3-3,0
	2,8-3,9
	48,6-67,5
	36,9-47,9
	18,2-21,2


It should be noted that the productivity in the best group of the 6th cluster in SP-2 was practically at the same level (52,0±10,4 c/ga), as well as in SP-1. The level of forming of basic signs of generic part of the plant was (table 5): M1=2,5±0,2; M3=3,2±0,3; CHz=57,4±5,2; MTZ=44,0±3,2 and KK=20,0±0,7, i.e. the transferred signs on the level of their forming had the highest value as compared to other groups of clusters. Thus both the productivity and generic signs in SP-1 and SP-2 were practically at the same level (table 1, 5). It follows that in the best group of the 6th cluster genotypes which provided practically the identical level of forming of signs, were concentrated and the size did not depend on the terms of sowing.

The analysis of grouping of vegetative signs in a cluster analysis showed, that their level of forming had changed, but insignificantly. A decline on the best group of the 6th cluster of such signs, as the height of the plant (from 85,4±7,5 in SP-1 to 79,3±3,9 in SP-2), the length of the ear, (from 9,4±1,0 in SP-1 to 8,4±0,6 in SP-2) is marked. The value of the mass of the stem (M5) also decreased, and the mass of the plant remained at the level of SP-1 (table. 3, 6).

6. Distributing of sorts and plant-breeding lines of winter wheat on the groups of the 6th cluster (vegetative signs), 2009, SP-2
	Clusters
	Number of lines
	UK
	Н
	DVM
	DK
	М2
	М5
	М4

	К6
	І
	42
	47,6±14,5
	75,9±5,0
	29,5±4,1
	8,6±0,8
	4,5±0,3
	1,5±0,1
	0,7±0,1

	
	
	LV
	21,3-71,3
	64,3-85,6
	18,9-36,2
	7,1-11,3
	3,8-5,2
	1,3-1,6
	0,5-1,0

	
	ІІ
	33
	44,8±15,1
	70,4±6,0
	28,2±3,6
	8,0±0,5
	3,9±0,3
	1,1±0,1
	0,7±0,1

	
	
	LV
	13,8-71,9
	57,8-84,9
	20,4-35,7
	7,2-9,0
	3,3-4,4
	1,0-1,3
	0,5-0,9

	
	ІІІ
	35
	43,8±13,0
	69,6±5,1
	25,7±3,1
	7,7±0,5
	4,1±0,4
	1,2±0,1
	0,6±0,1

	
	
	LV
	22,5-70,0
	55,6-80,2
	17,5-31,7
	6,6-9,0
	3,2-4,6
	1,0-1,4
	0,5-0,9

	
	ІV
	14
	49,4±16,8
	87,2±6,4
	36,0±3,1
	9,7±0,9
	4,8±0,3
	1,7±0,1
	0,7±0,1

	
	
	LV
	12,5-75
	79,8-99,7
	30,1-40,2
	8,5-11,6
	4,4-5,5
	1,6-1,9
	0,6-0,9

	
	V
	25
	52,3±12,9
	78,0±7,0
	30,8±4,7
	8,6±0,9
	4,1±0,4
	1,4±0,1
	0,7±0,1

	
	
	LV
	26,3-71,3
	62,9-92,4
	20,7-40,3
	7,0-10,4
	3,2-4,7
	1,1-1,5
	0,5-0,9

	
	VI
	18
	52,0±10,4
	79,3±3,9
	30,8±3,7
	8,4±0,6
	4,9±0,4
	1,6±0,1
	0,7±0,1

	
	
	LV
	32,5-71,3
	71,7-84,9
	24,2-37,2
	7,4-9,3
	4,3-5,8
	1,5-2,0
	0,5-1,0


The level of values of plant-breeding indexes (table 7) at a grouping in SP-2 insignificantly exceeded their level in SP-1. A bit higher was the value in LG of the 6th cluster in SP-2 on a harvest index (HI), index of attraction (AI) and index of linear closeness of the ear (LPK). It should be noted, that a value of index of linear closeness of the ear is both in SP-1 and in SP-2 were identical and was 6,6±0,3–6,9±0,3.

7. Distributing of sorts and plant-breeding lines of winter wheat on the groups of the 6th cluster (plant-breeding indexes), 2009, SP-2
	Clusters
	Number of lines
	UK
	НІ
	АІ
	Міс
	SPI
	LPK
	РІ
	Мх

	К6
	І
	42
	47,6±14,5
	51,6±1,6
	2,1±0,2
	3,3±0,4
	0,8±0,0
	6,3±0,2
	8,0±1,2
	3,1±0,3

	
	
	LV
	21,3-71,3
	48,5-55,9
	1,8-2,6
	2,7-4,2
	0,7-0,8
	5,9-6,7
	6,1-12,0
	2,6-3,6

	
	ІІ
	33
	44,8±15,1
	53,6±2,1
	2,4±0,2
	3,2±0,4
	0,8±0,0
	5,9±0,3
	7,5±1,1
	3,0±0,4

	
	
	LV
	13,8-71,9
	49,0-56,8
	1,9-2,8
	2,4-4,2
	0,7-0,8
	5,4-6,5
	5,5-9,5
	2,3-3,7

	
	ІІІ
	35
	43,8±13,0
	54,3±1,8
	2,3±0,3
	3,5±0,4
	0,8±0,0
	6,9±0,3
	8,8±1,3
	3,2±0,4

	
	
	LV
	22,5-70,0
	51,4-58,8
	1,9-2,9
	2,7-4,3
	0,7-0,8
	6,4-7,8
	5,9-11,1
	2,4-4,0

	
	ІV
	14
	49,4±16,8
	49,3±2,1
	1,8±0,2
	3,4±0,5
	0,8±0,0
	5,5±0,6
	6,7±1,0
	2,8±0,4

	
	
	LV
	12,5-75
	45,4-52,4
	1,4-2,0
	2,7-4,6
	0,7-0,8
	4,0-6,2
	5,2-8,5
	2,1-3,4

	
	V
	25
	52,3±12,9
	50,4±2,2
	2,0±0,2
	3,1±0,4
	0,8±0,0
	5,3±0,3
	6,8±1,3
	2,7±0,4

	
	
	LV
	26,3-71,3
	45,2-55,3
	1,6-2,3
	2,4-4,0
	0,7-0,8
	4,7-5,8
	4,1-9,6
	1,8-3,4

	
	VI
	18
	52,0±10,4
	51,6±1,9
	2,0±0,1
	3,5±0,5
	0,8±0,0
	6,9±0,3
	8,3±1,0
	3,2±0,2

	
	
	LV
	32,5-71,3
	47,7-54,1
	1,7-2,3
	2,5-4,3
	0,7-0,8
	6,5-7,7
	6,9-9,8
	2,8-3,6


By the results of a cluster analysis in 2009 eight sorts of winter wheat entered in LG of the 6th cluster both in SP-1 and in SP-2. On dendrograms (table 2,3) they are on near from each other. It is sorts:  Peremoga-2, Leleka, Nortonvesar-20, Coma, Nosovskaya 2, Ekonomka, Kolos of Mironovschiny, Stepnyanka. In future they were engaged in hybridization, and the hybrids of the 2th generation, by which selections were conducted, were got in 2012. In the table 7 these sorts are described by the basic quantitative signs in SP-1 and SP-2.
8. Description of sorts of winter wheat by the basic economic useful signs, got by the results of cluster analysis in 2009, SP-1, SP-2
	number on a catalogue
	Name of sort
	U
	М1
	KZ
	MTZ
	М3
	Н
	М5
	HI
	LPK

	UA0100757
	Перемога-2
	СП-1
	37,5
	3,2
	62,8
	50,3
	4,3
	97,3
	2,6
	45,7
	6,9

	
	
	СП-2
	56,3
	2,6
	55,9
	45,9
	3,5
	82,8
	1,8
	47,7
	6,8

	UA0103683
	Лелека
	СП-1
	50,0
	2,8
	62,0
	44,8
	3,7
	83,7
	1,8
	51,1
	6,3

	
	
	СП-2
	65,0
	2,7
	59,3
	45,5
	3,6
	80,8
	1,7
	50,8
	6,5

	IU008437
	Nortonvesar-20
	СП-1
	81,3
	2,9
	72,8
	39,8
	3,7
	77,6
	1,8
	52,6
	7,1

	
	
	СП-2
	71,3
	2,6
	67,5
	38,7
	3,3
	76,6
	1,6
	54,1
	7,7

	UA0107466
	Кома
	СП-1
	85,0
	2,4
	65,7
	37,1
	3,3
	78,9
	1,9
	47,2
	6,3

	
	
	СП-2
	66,3
	2,4
	65,3
	36,9
	3,2
	80,4
	1,6
	50,0
	7,0

	UA0104128
	Носовская-2
	СП-1
	43,8
	2,6
	55,1
	47,4
	3,5
	73,6
	1,9
	48,4
	6,6

	
	
	СП-2
	47,5
	2,4
	54,1
	44,9
	3,4
	71,7
	1,6
	48,4
	6,8

	UA0106530
	Экономка
	СП-1
	47,5
	2,5
	55,4
	44,8
	3,2
	80,7
	1,9
	49,1
	7,2

	
	
	СП-2
	51,3
	2,4
	55,0
	43,8
	3,2
	81,4
	1,7
	49,1
	6,8

	UA0106532
	Колос Мироновщины
	СП-1
	56,3
	2,7
	62,5
	42,9
	3,4
	82,2
	1,7
	52,3
	6,4

	
	
	СП-2
	52,5
	2,5
	58,1
	42,9
	3,1
	84,0
	1,8
	50,5
	6,7

	UA0106373
	Степнянка
	СП-1
	55,0
	2,6
	56,1
	46,7
	3,4
	86,7
	1,9
	49,3
	7,1

	
	
	СП-2
	50,0
	2,4
	51,5
	47,2
	3,0
	76,4
	1,5
	53,1
	6,8


In 2009 there were the most favourable conditions for growth and development of winter wheat as compared to other years of research, and it promoted that the unique possibility was given for realization of the studied genotypes by quantitative signs and forming of quite good potential of the productivity. Sure, if we analyze the climatic terms of period of vegetation (table 1), then autumn period of 2008 with high enough moisture promoted the starting growth of shoots of winter wheat and high potential of the productivity. September, 2008, in the period of sowing of winter wheat, had on 36 % more moisture than the previous years, i.e. precipitation was on 15,8mm more than on a long-term average monthly norm. Consequently, moisture in the period of sowing defined all motion of ontogenesis of winter wheat, and also promoted the increasing of the potential of the productivity and the level of realization of quantitative signs.
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Table 1. Climatic terms of vegetation of winter wheat of 2008–2009.
On dendrograms (table 2, 3) distributing of sorts of winter wheat in LG of the 6th cluster in 2009 on SP-1 and SP-2 accordingly was shown. Distances between sorts in these groups varied within the limits of one level for both terms of sowing. It goes that they indeed little differ from one another by the aggregate of the examined signs and plant-breeding indexes.
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Table 2. Dendrogram of the distribution of sorts of winter wheat in LG of the 6th cluster, 2009, SP-1
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Table 3. Dendrogramm of the distribution of sorts of winter wheat in LG of the 6th cluster, 2009, SP-2

Conclusions: 1. Authentication of sorts and plant-breeding lines of winter wheat with the use of cluster analysis on two terms of sowing allowed selecting sorts which had strictly expressed equilibrium of quantitative signs and the potential of harvest. Genotypes, providing the identical level of forming of signs were practically concentrated in the best groups of SP-1 and SP-2, and the size of their forming did not depend on the terms of sowing.

2. The use of groupings signs in the cluster analysis (M5 and LPK) allows identifying by quantitative signs genotypes in groups with minimum Evklid distance between them, and also to estimate the equilibrium of sorts and plant-breeding lines by quantitative signs. A decline of certain level of forming of one or a few signs is in a sort, and also in a plant-breeding line prevents their plugging in the best group of clusters, even if they have a high level of the productivity.

3. The use of the cluster analysis for authentication of genotypes approaches us to creation a theoretical and practical model of sort of winter wheat, ideal by the equilibrium of basic quantitative signs and productivity.
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