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BIOLOGICAL AND ECONOMIC EVALUATION OF NEW SAMPLES OF SWEET CORN ON USTYMIVKA EXPERIMENTAL STATION OF PLANT PRODUCTION
We clarified the potential of inbred lines of sweet corn by productivity and its components (number of grains on the cob, the number of rows of grain on the cob, ear length, weight of 1000 grains) in conditions of Forest-Steppe zone of Ukraine. We revealed samples with varying degrees of environmental adaptation that allows the execution to create an environmentally-oriented hybrid programs. According to the results of research we highlighted valuable genotypes for practical breeding and we offered the ways of their future use in heterosis breeding of this subspecies of corn.
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Statement of the problem.  The leading countries of the world about 20–35 % of the gross collection of corn used for food, and consumption per capita per year are over 28–32 kg. In Ukraine the index ranges from 2,5–3,5 kg in eastern to 9,12 kg in the western regions. Sweet corn is a valuable raw material for the production of various food products, for which demand is constantly increasing. Its grains contain vitamins, organic acids, cellulose, pectin compounds, proteins, fats and minerals. With its high nutritional value corn has also dietary and medicinal properties. The high biological value of commodity products due to high grain quality through the optimal combination of the various structural carbohydrates (mono-, disaccharide, sucrose, dextrin and starch). Multiple use (fresh, frozen, dried and canned), the ability to grow and bear fruit in different climatic zones create conditions for further expansion of commercial production of corn subspecies [1, 2].
Analysis of the main research and publications, which initiated solving of the problem. In traditional breeding sugar corn they use a biochemical effect of the mutant gene sugary-1 (su1), which reduce the activity of enzymes and starched increase in grain content of water-soluble carbohydrate fractions [3–5]. However, an only high quality of marketable product is not enough to ensure the practical value of hybrid of sweet corn based on these mutations. They should combine high content of soluble fractions of carbohydrates with high levels of other household characteristics, especially grain productivity, which depends not only on the specific hybrid combinations, but also on soil-climate growing areas [10]. Analysis of the current state of growing sweet corn indicates its varieties and hybrids do not fully meet the requirements of production and the need to further increase the yield and improve other morphological and biological characteristics. This is possible with modern, high-quality source material. 
The purpose of research – evaluation of sweet corn lines by the complex features performance and stability of their display, which together represent the breeding value of genotype.

The task of research – identify the most suitable genotypes for practical use in heterocyst breeding.

Material and methods of research. The study of adaptive features of 31 lines of sweet corn in terms of performance characteristics and their response to environmental factors conducted in 2010–2012. Sweet corn lines were provided by leading researcher of the Institute of Agriculture of Steppe zone of NAAS O. Ye. Klimova. Studies conducted in the field of Ustymivka Experimental Station of Plant Production in the center of Left-bank Ukraine, on the border between Steppe and Forest-Steppe zones. Predecessor – clean steam. Soil – medium loamy, little humus, sprayed black soil.

When conducting research and evaluation techniques we guided appropriate lines [6, 1] with a specific subspecies of sweet corn. Samples sown on the two-line area of 9,8 m2 with a scheme to plant 70 x 70 cm (2 plants in the nest). During the growing season we conducted observation and description lines by classifier listing [3]. The samples were evaluated by 18 agronomic traits.


Farming equipment is common for areas of the cultivation of specific sugar corn.
Meteorological conditions of research years are characterized by a wide range of variation that allowed analyzing the material introduced adaptability to the conditions of Poltava region. For 2010–2012 years of growing season it fell 285,5, 416,2 and 182,6 mm of rain, with an average 299 mm by decade of index, which was 95,5, 139,2 and 65 %. In this case, the average temperature was 22,1, 20,3 and 24,1 0C, which is higher on 22,1, 12,2, 28 % of long-term data (18,1 °C). High air temperature during plant growth and development in the time-space and ecological gradient accelerated passage stages of morphogenesis of corn and it pausing vegetation in II and III decade of August, it almost has used no rain of September. To assess the provision of plant they used wet hydrothermal coefficient (HTC), which is an indicator that takes into account both the flow of water in the form of rain in the warm season and its total expenditure on evaporation. Roved that the best conditions to produce significant yields of crops in the spring planting dates are created when hydrothermal coefficient for the corresponding period of the growing season is 1–1,4 [7]. Hydrothermal coefficient for the June-August with the extensive plant growth, formation and ripening ears of grain in 2010 and 2012 years was 0,6 is the critical period of plant development coincided with abnormally dry conditions, and in 2011 with excessive moisture – hydrothermal coefficient = 1,84.
Research results. In studying the genetic diversity of 31 maize self-pollination lines the focus of our experiments was given to the following parameters: duration of the growing season, and its component performance, resistance to pests and diseases impression, resistance to lodging and stem breakage, resistance to stressful environmental factors. The growing season is the main feature that characterizes an ecological way to use source material in heterocyst breeding. It is the most ecologically variable basis and it is due to two main factors. On the one hand it is individual properties (genotype) of the sample, the other – the conditions in which it grows and develops (temperature, humidity, soil fertility etc.). The distribution of samples by groups of maturity, we take into account such factors as the number of days from germination to full ripeness, the number of leaves on the plant with the amount of effective temperatures directory under «optimal conditions for growth and development of corn plants» formed at the Institute of Plant Production named after V. Y. Yuriev of UAAS [3]. According to phonological observations and the number of leaves on the main stem samples were distributed in middle early (25 %), medium (69 %), and later middle (6 %). Middle attributed to line KC 502-1, VN 1, KC 906-1, KC 705-1. Leased lines with consistently short on years study period «sowing – shoots»: KC 346-2-1, KC 906-1, RKC 12-1, RKC 36, RKC 910, KC 5/27, KC 42-3 – 12 days. Statistical analysis of the data lines established the presence of diversity in terms of averages, minimum and maximum values and degrees of variability of traits within the analyzed samples (table 1).
1. Different quality signs of morphological structure lines of sweet corn in terms of Ustymivka Experimental Station of Plant Production, 2010–2012
	Characteristic
	medium
	min
	max
	V, %

	Productivity of grain from the plant, g
	69,3
	16,1
	115
	35,4

	The length of the cob, cm
	13,4
	10,2
	18
	14,9

	Number of grains in a row, pcs
	27,2
	14,6
	40,1
	21,3

	Number of rows of grains, pcs
	14,5
	10,5
	19,2
	16,3

	Number of grains in cob, pcs 
	219,3
	100,9
	484,5
	36,3

	The thickness of the cob, cm
	4,0
	2,5
	5,1
	11,1

	Weight of 1000 grains, g
	231,1
	112
	320
	19,7

	The output of grain, %
	79,4
	58,7
	88,0
	7,9

	Number of cob on plant, pcs
	1,28
	0,3
	2
	30,6

	Plant height, cm
	165,5
	98
	219
	15,9

	The height of attachment of cob, cm
	40,7
	21
	81
	32,6

	Period «sowing – flowering heads», days
	55,3
	40
	70
	10,3

	Period «sowing – full ripeness», days
	105
	77,8
	124
	8,1


The results of group analysis of variability of morphological and biological characteristics and economic indicators lines made it possible to establish their different qualities for the estimated parameters (table 1), which confirmed medium and high levels of coefficients of variation (11,1–36,3 %) for most attributes, excluding grain output, the length of the growing season (V = 7,9–10,3 %). The average variability is set for the length and thickness of the ear, the height of the plant – within 11,1–15,9 %. Indicators of minimum and maximum display of these signs demonstrate increased their diversity. Signs of plant productivity and its components and height of attachment of heads are characterized by higher volatility – V = 16,3–36,3 %. Threshold minimum and maximum values of these attributes are at a considerable distance, indicating the presence of a significant variety of lines on these indicators.

Plant height and height of attachment of heads characterizes lines suitability for mechanical harvesting. Additionally tall forms provide higher yields. The manifestation of these traits in sweet corn restricts specific action of gene su1. Learning new patterns of plant height has found that line RKC 410-3, in which the figure was at 110 cm related to the undersized (3 %). The maximum number of lines attributed to 72 % of average height (140–160 cm). 25 % of lines classified by tall (over 165 cm), including KC 42-3, KC 604-1, KC 502-1, RKC 310-1. With the best height on the stem attachment ears were lines KC 207-1, KC 208-3, KC 209-2, RKC 36, KC 42-3, which plugs formed at a height of 50–85 cm. Almost all lines are well whisk developed intermediate type with 10–25 cm of branches and good to form pollen ability. Lines include low bushiness. Number of ears per plant varied within 0,8–2 pieces. We highlight 2 lines (KC 346-2-1, RKC 28-2) in which number of heads is steadily over the years of study was on the level of 1,8–2 units. The best height on the stem attachment ears were in lines KC 207-1, KC 208-3, KC 209-2, RKC 36, KC 42-3, which plugs formed at height of 50–85 cm. Almost all lines are well whisk developed intermediate type with 10–25 branches and many forms pollen. Lines include low bushiness. Number of ears per plant varied within 0,8–2 pieces. We highlight 2 lines (KC 346-2-1, RKC 28-2) in which number of heads is steadily over the years of study was on the level of 1,8–2 units. One of the most important indicators of life lines for use in breeding programs to create a hybrid is the performance of the plant. This feature has a complex organization and due to genotype, but to a large extent also depends on the growing conditions. By this measure standard CS 209th (76,5 h grain from plants) to 10–24 % higher than KC 207-1, RKC 36, KC 42-3, RKC 310-1.

Analysis of the structural elements of individual performance showed lines of ear weight 90–120 g: KC 207-1, KC 504-2-2, KC 602-2, RKC 28-2, RKC 36, RKC 910, KC 11, KC 27-5. To the group of 70–90 g was assigned 9 lines that is sufficient level for sweet corn. The remaining samples had low weight and very low head.


Distribution lines along the length of the cobs found that 61,2 % of samples of cobs were average by size (10–15 cm), 38,8 % of long-cob (15–18 cm). The most valuable are the last, which particularly include KC 27,5, RKC 36, RKC 28-2, KC 602-2 and others.

Ear thickness is an important sign of sweet corn, as examples of thick cob with increased ability to retain moisture and make better use of it for grain formation, providing drought of such forms. The group of 4,1–5 cm diameter plug classified 11 lines, including RKC 910, RKC 36, KC 504-2-2, KC 207-1. The remaining 64,6 % of lines attributed to the group of middle ear diameter (3,1–4 cm).


On the basis of the number of rows of grain on the cob compares favorably lines KC 11, RKC 36, KC 604, which had 17–18 rows.

Sign amount of grain on the cob is a major, because it provides the performance of individual plants. Very high number of grains on the cob – 500 pcs. Characterized by only 4 lines of RKC 36 and RKC 12-1, KC 11, KC 27, which represent 12 % of the total. A large number of the estimated 28,4 % of samples had relatively high cumber of grains on the cob (400–500 pieces).


An important element in the structure of the performance is the mass of 1000 grains. We distinguished 23 lines of 1000 grain weight over 200 g. The best of them: KC 207-1, KC 504-2-2, KC 804-3, KC 208-3, KC 807-5, KC 602-2, KC 901-1, RKC 2-28, KC 11, KC 42-3. It is noted that the lines KC 807-5, KC 602-2, RKC 910, RKC 2-28, RKC 70, KC 11, VN 1, KC 804-3 ensure high competitiveness of genotypes by increasing the weight of 1000 grains in most favorable growing conditions. In the breeding work especially prized specimens in which one genotype there is a combination of several features. Among the lines that have been studied, the followings have complex features:


– RKC 36, KC 207-1, KC 42-3 – high grain productivity, high availability of grains, long loaf, large of cob, many rows of grains, tall plants, high attachment of heads, resistance to lodging;

– RKC 28-2 – relatively high grain productivity, long cobs, many cobs, high protein content; 
 
– KC 27-5, KC 11 – the high number of grains in cob and average weight of 1000 grains;

– VN 1, KC 502-1 – precocity, many cobs.

Characteristics of the best are given in table 2.

2. Line-sources of economic-valuable attributes of sweet corn, 2010–2012
	Line
	Grain productivity, g
	The length of the cob, cm
	Number of grains in row, units
	Number of rows grains, pieces
	The diameter of the plug, cm
	Weight of 1000 grains, g
	Height, cm
	Days to flowering of ear

	
	X
	V
	S
	
	
	
	
	
	plants
	attaching of 
top cob
	

	RKC 36
	107,4
	6,9
	7,50
	16
	34
	18
	4,7
	205
	180
	60
	56

	RKC 310-1
	95
	11,1
	10,5
	15
	16
	27
	4,2
	270
	175
	50
	55

	KC 207-1
	94
	12,8
	12,0
	15
	17
	30
	4,5
	280
	180
	68
	59

	KC 11
	90
	11,7
	10,6
	13
	18
	33
	3,9
	220
	166
	49
	56

	KC 27-5
	88,8
	34
	30,1
	16
	17
	36
	4,2
	220
	170
	39
	56

	KC 906-1
	88,7
	14,5
	17,5
	14
	16
	28
	4,5
	219
	150
	30
	53

	KC 42-3
	88,2
	18,4
	16,2
	16
	16
	26
	4,2
	250
	190
	91
	66

	KC 504-2-2
	84,7
	10,6
	8,9
	14
	12
	27
	4,3
	280
	160
	31
	50


X – the average of three years, V – coefficient of variation, S – standard deviation.
Conclusion. The main direction of sweet corn breeding – creation interline hybrids, which form a high yield, suitable for mechanized collection of heads, resistant to major diseases and pests, and have high technological quality of grain. Effective solving these problems is not possible without the knowledge of morphological and biological characteristics of self-pollinating lines. We dedicated lines from the study with high attributes and their complex can be successfully applied to create new competitive, high-tech hybrid of sweet corn.
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