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110 samples of maize were studied on the Agricultural experiment station of plant growing (Village Ustymivka) during 2008–2010. According to the results of the study of the economic and biological properties of the samples a number of forms were identified, which are the sources of agronomic traits. Samples were divided into groups of ripeness. Varieties and lines with a high content of protein and starch in grain of maize were marked. To natural background samples resistant to pests and diseases were identified. Results of complex study of samples of maize on Ustymivs'ka experiment station of plant production point to the need to attract new forms, populations, lines, local varieties of local selection from different countries of the world and regions of Ukraine for consideration and inclusion in the selection process.
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Statement of the problem. Maize has become the most important grain crop and fodder of modern agriculture. Based on the crop yield, it takes the first place in the world being seriously ahead of other grain crops. Maize distribution in modern agriculture is explained by its biological features, plants adaptability to various growing conditions and high yield capability caused by involving heterosis. 
In order to create modern hybrids it is necessary to have diverse source material – self-pollinating lines, which have qualities to transmit valuable characteristics into hybrids [2, 5, 14, 17]. Therefore selectionists need improved self-pollinating lines which combine agricultural traits with higher adaptability features to the ecological conditions of zone. 

New lines can be received from viable local and breeding varieties, populations, early ripening and mid-early hybrids of world and domestic breeding, synthetic populations. Increased selectionists’ interest in local varieties, as a source of valuable genes, can be proved by a range of publications [6, 7, 17, 18]. 
Analysis of main researches and publications which discuss the problem. While creating hybrids the selectionists should clearly picture for which ecological zones they will be appointed. Source material should be selected in accordance with the appointed zone. L. V. Kozubenko, 
I. A. Guryeva, N.V. Kuzmyshyna [7, 12] insist on paying serious attention to maize reaction on stressful environmental conditions. Weakening of the manifestation of certain morphological traits takes place depending on the level of stress, and some of the traits do not appear at all. It has been noticed that different samples react variously on stressful conditions. Some of them easily tolerate with adverse conditions while for the others stress has harmful affect on some phases of development. It is known that low temperatures during sprouting period influence the processes of primary growth and leaf formation. Sprouts of the samples, characterized by resistance to cold, usually appear earlier under lower temperature of the soil and air, plants keep green color and don’t decrease growth intensity. They often are characterized by genetic protection to the effects of low temperature – leaf pubescence, wax bloom, formation of protective anthocyanin coloration of leaves and stem. Defining the level of source material sustainability to low spring temperatures, cold-resistant forms are being selected and used either in the breeding process itself or in the creation of new modern lines [3, 14, 16]. It is known that most of Ukrainian regions are influenced by the atmospheric and soil drought which negatively effects the growth and development of maize plants and forming of grain yield. Periodic droughts are accompanied by high temperatures (+39 - +40(С), which cause incomplete grain filling and grain emptiness of the maize ears and serious decline of crop yield  [1]. V. O. Kozubenko [9]  believed that losses of grain productiveness of maize lines and hybrids under drought influence can be reduced by the usage of multi-ear forms, which in stressful conditions form at least one full ear, meanwhile single-ear forms frequently have plants infertility. Serious attention in the process of maize studying as a source material is dedicated to productiveness stability and its elements [4]. Grain productiveness is defined by the number of grains and their weight. Number of grains on ear depends on the number of rows and the amount of grains in the row. Number of rows is more stable feature. Amount of grains in a row indirectly depends on the length of the ear [8, 10, 12]. Depending on the stressful conditions one of the listed features can decrease. For example, pollen dies if the temperatures are high in pollination period, which causes a high percentage of incomplete grain filling. Under favorable temperature and humidity conditions grain intensively accumulates the product of photosynthesis, and thus the level of productiveness is being compensated by the increased weight of 1000 grains [2, 7]. Therefore it is necessary to pay attention to stressful weather conditions of zone, where the breeding process is done, and to select it on the basis of a complex of features, while involving source material:  suitability for mechanized cultivation, resistance to diseases and pests, biochemical contents of grain. The effectiveness of maize heterosis breeding is determined by the availability of various self-pollinating lines valuable for a range of industrial and biological features. Modern heterosis breeding of maize requires involving a wide range of source material and developing new approaches for its usage in order to solve the most important task – to increase the yield of hybrids significantly [6, 7, 4].
The purpose was to determine breeding value of maize collection material based on main economically valuable traits and selection of most suitable lines and varieties for using them in breeding programs in order to create high-yield, sustainable to stressful environmental conditions, diseases and adapted to mechanical harvesting hybrids and also forming collections of self-pollinating lines and varieties based on certain features for further involvement in breeding process.
According to the aim following tasks have been solved in the process:

– to conduct a distribution of collection material according to the duration of vegetation period, morphological features, productiveness features and its components (number of ears on a plant, number of grain rows, number of grains in row, weight of 1000 grains);

– to separate samples which can be sources and donors of economically valuable traits for various directions of maize breeding;

– to form feature collections of self-pollinating lines and varieties for further involvement in breeding process;
– to register valuable samples of maize in the National center of plant genetic resources of Ukraine based on the results of study. 
Materials and methods. In 2008-2010 110 maize samples were being studied at Ustymivska experimental station of plant production. Material from Ustymivska experimental station of plant production’s collection has been used for conducting the research. This material consisted of 47 self-pollinating lines, 10 breeding varieties, 46 local varieties, 7 hybrid populations. Samples originate from Ukraine (70), Russia (12), Moldova (8), Hungary (6), Austria (3), Slovakia (1), Bulgaria (1), Germany (1), Austria (1), Albania (2), Great Britain (3), USA (1), Kazakhstan (1), and they belong to indurata, indentata, semindentata subspecies. Researches were done under field conditions in Ustymivska experimental station of plant production, in the central part of left-bank Ukraine, on the borderline between forest-steppe and steppe zones. Soil type was medium-loamy humusless sprayed black soil.  Samples evaluation was done according to “Methodological recommendations for field and laboratory study of Ukrainian plant genetic resources”[13] and “Classifier-guide of type Zea mays L”[11]. Samples have been sown on the area of 4.9 sq m, located on distance of 70х70 cm between plants (2 plants nested together). The standards for maize lines were breeding lines were by groups of ripeness: early ripping F 2, F 7 (France), medium ripping УХ 52 (Ukraine), medium ДС 103 (Ukraine). For local and breeding varieties following hybrids have been used as a standard: Kharkivsky 195 МВ, Kharkivsky 295 МВ, Kharkivsky 313 МВ. The technology of growing of collection samples was typical for left-bank forest-steppe of Ukraine. Weather conditions in the years of study (2008-2010) have been observed as seriously changeable, based on the main maize plants ontogenesis features (table 1) with a serious lack of precipitation. Within years: 2008 was close to optimum, 2009 – hot, dry, 2010 – very hot, dry. 

Table 1. Weather conditions in the research years (2008-2010)
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	2008
	328,4
	+9,5
	65,1
	-34,9
	719,6
	+2,8
	69,2
	-44,6
	1394,2
	+5,6
	123,5
	+37,2

	2009
	336,5
	+12,2
	37,5
	-62,5
	838,9
	+19,8
	31,6
	-74,7
	1359,7
	+3,0
	9,4
	-89,6

	2010
	387,7
	+29,2
	22,1
	-77,9
	843,6
	+20,5
	42,6
	-65,9
	1611,3
	+22,1
	112,2
	+24,7


Research results. While studying the genetic diversity of 110 maize samples our main attention has been devoted to following features: duration of vegetation period, productiveness and its components, resistance to damage done by pests and diseases, resistance to lodging and stem breakage, resistance to stressful environmental factors.

Duration of vegetation period is a main feature which characterizes ecological direction of source material usage for heterosis breeding. It is the most ecologically changeable trait and it is caused by 2 main factors. From the one hand, there are individual features (genotype) of the sample and from the other – there are conditions in which it grows and develops (temperature, humidity, fertility etc.). In the process of distributing the samples into groups of ripeness we have counted following indicators – number of days from sprouts till grain full ripeness, number of leaves on a plant considering the total amount of effective temperatures according to the digest “Optimal conditions for growth and development of maize pants” generated at V. Ya. Yurjev Plant Production Institute [6]. We have confirmed the direct correspondence between number of leaves on a plant and ripeness. Based on studying this feature most of samples belong to medium-early and medium-ripping varieties. Except for the following lines: ОМ 123, БЗ 15(ИКВ15) (Russia), 6054-60 (Germany), ХЛГ 186, ХЛГ 222, ХЛГ 256 (Ukraine), varieties: Hanadeka puvod (Ukraine), Galster (Great Britain), Bushak peshkopiyskyi (Albania), Early-ripping №8 (Russia), and local varieties from Ukraine: UB0103803, UB0103806, UB0103807, UB0103811, which are early-ripping. The most late-ripping samples appeared to be the following: TVA 8030 Op2 (Slovakia), 392 ГМ (Kazakhstan), НК278 (Ukraine). 

 According to the plant height, most of the studied forms were of an average height, and tall. Among self-pollinating lines the following ones were observed as low-growing: ОМ 123 (Russia), ХЛГ 193, ХЛГ 242, ХЛГ 246 (Ukraine), and among the varieties there were: Hanadeka puvod, Local (UB0103801) (Ukraine), Local Biyskaya (UB0103818) (Russia). It is worth mentioning that a group of Hungarian lines are characterized by the high-growth (160-200 cm), high attachment of the first agronomically valuable ear (60-90 cm), main stem has 16-18 leaves, with an average panicle length of (30-40 cm) and 15-20 branches on the panicle, average and high grain productiveness of plants. While in 2008-2009 samples ХЛГ 36, ХЛГ 187, ХЛГ 236, ХЛГ 233, ХЛГ 256, Local К 212, Local К 206 (Ukraine) formed 1,5-1,7 ears, in 2010 1,0-1,1 ear was observed on a plant. Line ХЛГ 248 (Ukraine) needs to be remarked because it showed stable 1,8-2 ears on a plant. Maize self-pollinating lines have been allocated, they can be characterized by a complex of valuable traits (plant optimum height and ear attachment, low level of plant lodging and ear wilting, suitability for mechanical harvesting). Yield is a main feature which completely recreates biological characteristics of the sample and its reaction to the growing conditions. Distribution of samples according to the grain productiveness has shown that 13% of lines and 3% of varieties belong to very low-productive ones (less than 30 g of grains from a plant); 23% of lines and 8% of samples are low-productive (30-50 g); 30% of lines and 29% of varieties are medium-productive (50-80 g); 13% of lines and 24% of varieties are highly productive (80-100 g); 21 % of lines and 36 % of varieties are very highly productive (more than 100 g). Samples which had high and stable productiveness within the years of study are given in table 2. 

Table 2. Characteristics of best maize samples according to their economically valuable traits and productiveness elements (2008-2010)

	Name of sample and origin
	Plant productiveness, g
	Number of days from sprouts  till full ripening
	Height, cm
	Length, cm
	Number, pcs.
	Weight of 1000 grains, g
	Number of ears on 1 plant, pcs.

	
	
	
	Plant
	Ear attachment
	Panicle
	Ear
	Grain rows
	Grains in row
	Grains on ear
	
	

	Varieties and populations

	Local НК 278, Ukraine (UB0110884)
	153,6
	100
	241
	72
	43
	21
	11
	44
	471
	318
	1,1

	Doppelhybrig h.k. lool, Austria (UB0114618)
	144,8
	110
	222
	75
	41
	17
	15
	37
	562
	289,3
	1

	Turchyky, Ukraine
	144,1
	100
	200
	48
	37
	16
	13
	31
	337
	367
	1,4

	Local, Ukraine (UB0109711)
	141,9
	14
	235
	68
	41
	19
	10
	38
	347
	326
	1,1

	Local, Ukraine (UB0118729)
	137,4
	120
	250
	94
	37
	18
	13
	36
	463
	402,7
	1

	Local, Ukraine (UB0111492)
	129,7
	106
	196
	50
	39
	16
	14
	30
	409
	286,7
	1,1

	Local, Ukraine (UB0118724)
	129
	110
	222
	72
	38
	18
	12
	41
	495
	260,7
	1,2

	Local, Ukraine (UB0118718),
	128,4
	110
	254
	75
	41
	19
	14
	34
	462
	331,4
	1,0

	Local, Ukraine (UB0118151)
	124,4
	110
	205
	55
	40
	15
	13
	35
	450
	302
	1,2

	Kharkivsky 295 МВ, st.
	220
	107
	232
	70
	45
	21
	13
	44
	561
	357
	1,3

	Average in group
	92,5
	106
	200
	58
	38
	16
	13
	31
	394
	285
	1,1

	НІР0,05
	19,3
	3,6
	16,7
	8,7
	2,4
	1,2
	0,8
	3,0
	45,6
	25,5
	0,1

	Self-pollinating lines

	Т 45, Bulgaria
	131,2
	102
	204
	64
	38
	16
	15
	33
	488
	315,3
	1,0

	О 5, Hungary
	124,0
	115
	250
	99
	44
	17
	16
	39
	620
	293
	1,3

	7-118, Hungary
	117,0
	118
	201
	64
	40
	13
	12
	29
	364
	352,7
	1,1

	7-120, Hungary
	117,4
	120
	203
	68
	36
	16
	11
	31
	353
	400
	1,0

	7-117, Hungary
	116,6
	122
	260
	91
	42
	20
	14
	36
	470
	424,7
	1,1

	В З34(ИКВ34), Russia
	115,7
	107
	190
	56
	34
	16
	15
	31
	465
	288,0
	1,1

	ОД 303, Ukraine
	108,9
	113
	172
	55
	31
	12
	17
	25
	425
	326
	1,6

	ХЛГ 36, Ukraine
	103,0
	108
	170
	50
	36
	15
	13
	35
	433
	283,3
	1,1

	ХЛГ 229, Ukraine
	100,5
	107
	190
	32
	38
	16
	13
	29
	357
	270
	1,3

	А 392 ГМ, Kazakhstan
	98,2
	122
	171
	53
	35
	15
	14
	30
	245
	211
	1,1

	ХЛГ 248, Ukraine
	96,2
	104
	176
	40
	36
	14
	13
	28
	363
	279
	1,8

	А 624 МВ
	88,1
	101
	147
	38
	26
	14
	14
	33
	479
	217,3
	1,1

	КУ 102, Russia
	85,6
	113
	175
	76
	30
	15
	14
	31
	439
	262
	1

	ХЛГ 253, Ukraine
	84,3
	106
	145
	41
	33
	14
	13
	28
	352
	280,7
	1,1

	7-116, Hundary
	83,8
	110
	190
	52
	36
	15
	11
	29
	324
	262,8
	1,0

	А 513 МВ, Russia
	79,1
	105
	160
	56
	30
	13
	16
	27
	421
	240
	1

	ХЛГ 222, Ukraine
	77,5
	98
	175
	42
	35
	15
	13
	31
	402
	272,7
	1,0

	6054-60, Germany
	72,8
	94
	167
	45
	34
	14
	13
	29
	359
	273
	1,2

	F 2, st.
	54,9
	90
	157
	43
	34
	14
	11
	28
	390
	264,3
	1,2

	УХ 52, st.
	51,3
	102
	149
	38
	36
	12
	10
	23
	238
	269,0
	1,2

	ДС 103, st.
	110,2
	110
	217
	79
	45
	17
	12
	35
	415
	252,7
	1,5

	Average in group
	66,2
	105
	158,8
	45,6
	32,2
	13,4
	12,9
	25,6
	340,9
	251,9
	,0

	НІР0,05
	17,3
	3,9
	15,1
	9,2
	3,2
	1,3
	1,1
	3,5
	55,6
	33,7
	0,1


Oscinella L. is a dangerous pest for young maize plants. In average, during the years of research damage of plants with this insect varied within 20-60%, and it depended on the weather conditions during the period of sprouts – formation of the 4th and the 6th leaves. According to the level of damage to the plants made by Ostrinia nubilalis Hb. during the years of research, lines have been distributed as following: resistant (7 % of total amount) HYWS (Czech Republic), ХЛГ 217, УХ 1 (Ukraine); slightly damaged – 60 %; medium favorable – 15 %; highly favorable – 18 %. Among the varieties there were 3% of resistant ones: Magenta (Great Britain), Local НК67, Local (UB0103801) (Ukraine) slightly damaged – 37 %; medium favorable – 46 %; highly favorable – 11 %. Damage done by the 2nd generation of centipedes of Ostrinia nubilalis Hb in average within 3 years was about 5-20%. The most resistant varieties to the 1st and the 2nd generations of Ostrinia nubilalis Hb  were following samples: ХЛГ 193, ХЛГ 222, ХЛГ 246, ХЛГ 193, УХ 1, ДС 303, Local НК 238 (Ukraine), HYWS (Czech Republic).

Creating self-pollinating lines and hybrids which would be resistant to main diseases pathogens is a very important stage of maize breeding in Ukraine [19]. Diseases resistance evaluation in our research was done on a natural background. The most harmful disease was Bacillus mesentericus-vulgatus Flugge which damaged about 40-80% of maize ears. Following samples have shown relative resistance (10-20% of damage) to bacteriosis: А 392 ГМ (Kazakhstan), Turchyky and Local (UB0103803) from Ukraine. Damage of samples via white rust varied within 20-40 %. In average in the years of research following samples were defined as resistant: ОС 20Х, ОМ 60, ОМ 123 (Russia), TVA 8030 Op2 (Slovakia), А 392 ГМ (Kazakhstan), ХЛГ 222, Turchyky, Local НК 109, Bushtak peshkopiyskyi, Local (UB013817) (Ukraine). In average, maize grain was damaged with Fusarium for 20-30 %. Following lines have shown resistance А 513 МВ, А 624 МВ, М 60, ОМ 123 (Russia), О 14 (Hungary), TVA 8030 Op2 (Slovakia), ХЛГ 68, ХЛГ 217, ХЛГ 233, ХЛГ 242 (Ukraine), аnd also local varieties (UB0103809, UB0103769), Local К 651(Ukraine). Trichothecium Link  infection of ears was in about 5-10 %. In the years of research following lines have shown resistance to this disease: ОМ 123 (Russia), 7-117 (Hungary), ХЛГ 68, ХЛГ 193, ХЛГ 217, ХЛГ 222, ХЛГ 233, ХЛГ 248, ХЛГ 256, ХЛГ 228 (Ukraine); varieties: Kyuma, Local (НК 115, К 394), Local forms (UB0103814, UB0103817, UB0103766) (Ukraine), Early-ripping №8, Early-ripping №33 (Росія), Chynkvantyno (UB0103872 ), Local (К 136, К 101, К 140, К 206, К 446) (Moldova). High resistance to Ustilago zeae (Beckm.) Unger in natural conditions was displayed by following samples: КИН 090 (Russia), TVA 8030 Op2 (Slovakia), ХЛГ 68, ХЛГ 217, ХЛГ 233, ХЛГ 242, ХЛГ 256, Local (UB0103772) (Ukraine). Relative resistance to a complex of maize diseases (70-80 % of well ears) was shown by: ОМ 123 (Russia), TVA 8030 Op2 (Slovakia), ХЛГ 68, ХЛГ 246, Local (UB0103803, UB0103810) (Ukraine).

 In 2008-2009 protein and starch contents of grain were studied in the given range of samples. 17% of samples among the varieties were referred to as low protein contented (8-9 %), 76 % – as average protein contented (9-12 %). The group of increased protein level (12,1-16,0%) and stable display of this feature included 7% of varieties: Local (К 446, К 630), Local (UB0103864) (Moldova), Local (UB0103816, UB0103807) (Ukraine), Local Biyskaya (Russia), Zonglellow (USA). 9% of lines had low protein contents, but the rest of lines had an average one. Most of samples had 60-70% of starch. 71-72 % of starch was in 7-120 (Hungary), ОС 20Х (Russia), ХЛГ 52, ХЛГ 222, ХЛГ 245, ХЛГ 256 (Ukraine), and also local varieties originating from Ukraine: UB0103811, UB0103810, UB0103805, UB0103765.
Table 3. Samples selected with a higher level of protein (2008-2010))

	Number of National Catalogue
	Name of sample
	Productiveness,

g from plant
	Country of origin
	%

	
	
	
	
	protein

	starch


	UB0100955
	УКХ 325
	79
	Ukraine
	13,3
	68,8

	19131
	А 624МВ
	88,1
	Russia
	12
	67,9

	18515
	КИН 090
	49,4
	Russia
	13
	68,4

	20674
	ХЛГ 36
	117
	Ukraine
	13,3
	67,2

	20635
	УХ 1
	34,8
	Ukraine
	12,4
	63,3

	4764
	Moldavanka krasnukha
	66,6
	Ukraine
	12,3
	67,4

	12039
	Local yellow
	79,7
	Ukraine
	12
	69,5

	11832
	Local
	37,2
	Ukraine
	12,7
	67,9

	12330
	Local Bijskaja
	38,7
	Russia
	12,1
	69,3

	00274
	Zonglellov
	102,1
	USA
	12,3
	71,2


Conclusions. As a result of the conducted research of maize collection samples, varieties and self-pollinating lines have been distinguished, which have consistently high productiveness and its components (number of grains on ear, number of grain rows on ear, ear length, weight of 1000 grains). Samples have been distributed into ripeness groups. Samples with high protein level and starch contents in maize grain have been allocated. Samples resistant to pests and diseases have been selected on the natural background. These samples are suggested to be used in the breeding of maize hybrids. According to the results of the studying of National Centre of Plant Genetic Resources of Ukraine, valuable maize samples have been registered: UB0103818 Local Bijskaja (Russia) – source of early ripening (88 days), high protein contents (12,2 %), request № 913 dated 29.09.2012, and UB0103755 Т 45 (Bulgaria) – source of productiveness (130 g of grain from a plant), weight of 1000 grains (315 g), high protein level (12,4 %), high resistance to Ustilago zeae (Beckm.) Unger (9 points) and to damage from Ostrinia nubilalis Hb. (7 points), request № 914 dated 29.09.2012. 7 samples have also been sent to registration: UB0103753 TVA 8030 Op2 (Slovakia), UB0103814 Local form (Ukraine), UB0103864 Local form (Moldova), UB0103867 Local form К101 (Moldova), UB0103854 А 392 ГМ (Kazakhstan), UB0103741 А 624 МВ (Russia), UB0103748 ОМ 123 (Russia).
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