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INFLUENCE OF THE PLANT DENSITY ON THE YIELD OF FLINT CORN IN CONDITIONS OF THE EASTERN PART OF THE STEPPE OF UKRAINE
Reviewer – Doctor of Agricultural Sciences Yu. Tkalich 
The results of field experiments of the plant density effect on the yield of flint corn grain in conditions of the Eastern part of the Steppe of Ukraine have been given. Comparative data on the dynamics of flint corn growth depending on the sowing term and plant density have been presented. The growing season of plants and the elements of the yield structure have been analyzed. The data on the yield of flint corn grain depending on the plant density have been given. The optimum plant density for middle-early hybrid Kremin’ 200 SV in conditions of the Eastern part of the Steppe of Ukraine has been recommended. 
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Statement of the problem. Corn (Zea mays) is an annual plant of the Poaceae family. It is one of the most productive cereals for general purposes, which belongs along with rice and wheat to one of the «three most important crops of humanity» [8].
Ukraine ranks fourth after the United States, China and Brazil in the worldwide production of corn. In Ukraine in 2014–2015 marketing year 28,3 million tons of corn were produced, and in 2015–2016 (in the month of May)  – 26,0 mln tons, while Ukraine exported in May 2016 – 16,0 mln tons of corn [6].

A corn grain is high in calories (100 g – 97 kcal); it contains a lot of carbohydrates, fiber, protein, large amounts of B vitamins, vitamin E, potassium, phosphorus, magnesium, iron and zinc. Carbohydrates contained in corn provide the body with energy without causing fat deposits in humans. 150 g of corn provide about 25 % of the required amount of vitamin B1 that optimizes the functioning of the nervous system, muscles, heart, and the production of red blood cells.

The production of corn is the most important aspect of solving the problem of providing the population with products that meet the biological standards of food.

Analysis of recent research and publications. The yield of food subspecies of corn, like the yield of any other crop, is determined by the individual plant productivity and the number of plants per unit of area. A number of researchers believes that seeding rate should be increased by 35–40 % compared with the estimated rate at a given density to provide optimal number of plants on an area considering field germination, destruction of plants from pests and diseases, pruning plants while caring for crops [2]. In addition, it is considered that only 85–90 % of all sprouted plants are preserved until the harvest period [5]. 

One of the main ways to increase productivity and reduce the cost of seeds is to increase the density of growing plants. However, it is necessary to remember that elements of the yield structure and grain quality are deteriorating while excessive plant overcrowding [7]. Therefore, the study of the reaction of corn on the overcrowding is a critical task of plant breeders.

The aim of our experiments was to determine the optimal plant density of middle-early flint corn hybrid Kremin’ 200 SV in conditions of the eastern part of the Steppe of Ukraine. 

Tasks of the research: show the results of practical experiments of the effect of different plant density on the growth, development and the yield of flint corn; draw conclusions and make proposals on the optimal plant density on the basis of the research.

Materials and methods of the research. The experimental work was carried out in 2013–2015 years at the Department of production technologies and vocational education of Luhansk National Taras Shevchenko University and in terms of the farm «Venera-2005» of Starobelsk district, located in the eastern part of the Steppe of Ukraine. 

The hybrid of the middle-early flint corn Kremin’ 200 SV is characterized by high and stable yield, zoned in Ukraine, Russia and Belarus. Flint hybrid Kremin’ 200 SV is widely used for food purposes – grits and flour to 80 % [4].

Plant density was formed manually in the phase of 3–5 leaves. The area of accounting plots was 56 m2, three-time repetition. Experiments, surveys and observations were carried out in accordance with conventional methods [1, 3].

Agrometeorological conditions prevailing during the research were more or less the same.

Results of the research. The results of the studies have shown that while planting corn in one term – April 27–30, the difference in sprouting plants was almost not observed and ranged in 1–2 days.

The results of the studies have found that the plant density had influence on growth and the height of the ear attachment. The data presented in table 1 indicate that plant height increased with the growth of their density. The maximum height of the plants on the version was 80 thousand/ha. The height of the ear attachment also grew with increasing plant density.

1. The dynamics of growth of the middle-early flint corn hybrid Kremin’ 200 SV 
depending on the plant density
	Plant density, thous./ha
	Linear growth, cm
	Height of ear attachment, cm

(phase of ripeness )

	
	Phase of 5–6 leaves
	Phase of flowering panicles
	

	2013 year

	40
	36
	208
	102

	50
	36
	212
	105

	60
	38
	216
	108

	70
	39
	215
	108

	80
	40
	217
	110

	2014 year

	40
	31
	198
	100

	50
	33
	205
	100

	60
	33
	209
	102

	70
	34
	209
	101

	80
	35
	212
	104

	2015 year

	40
	42
	219
	110

	50
	42
	218
	110

	60
	44
	226
	114

	70
	44
	227
	115

	80
	45
	231
	119


According to the research (2013–2015), the optimum plant density provides the increase of their individual productivity in comparison with other options when growing hybrid of the middle-early flint corn 200 SV. Plant productivity decreases with increasing plant density. It should be noted that plant density had no significant effect on certain indicators, including the number of rows and grains in a row (table 2).  
2. Elements of the yield structure of the middle-early flint corn Kremin’ 200 SV 
depending on the plant density
	Plant density, thous./ha
	Quantity of cobs on a plant
	Cob
	Quantity, items
	Weight of a thousand of grains, g 

	
	
	
	
	

	
	
	length, cm
	diameter, cm
	rows in a cob
	grains in a row
	

	2013 year

	40
	1,03
	24,0
	4,0
	14,0
	36
	261

	50
	1,01
	24,1
	4,1
	14,2
	36
	268

	60
	1,02
	24,0
	4,0
	14,1
	40
	275

	70
	1,00
	23,5
	3,6
	13,1
	33
	260

	80
	1,00
	23,1
	3,1
	12,6
	30
	251

	2014 year

	40
	1,00
	23,3
	3,6
	12,8
	35
	259

	50
	1,01
	23,8
	3,9
	13,0
	34
	260

	60
	1,00
	23,8
	4,0
	13,9
	39
	265

	70
	1,00
	22,8
	3,5
	12,6
	32
	251

	80
	1,00
	22,0
	2,9
	11,3
	29
	242

	2015 year

	40
	1,02
	23,8
	4,0
	13,8
	38
	283

	50
	1,01
	24,0
	4,2
	13,8
	39
	281

	60
	1,02
	24,0
	4,3
	14,0
	40
	280

	70
	1,00
	23,6
	3,7
	13,1
	38
	264

	80
	1,00
	23,4
	3,6
	12,6
	35
	250


Our research on the harvest measurement showed that the hybrid provides the yield of corn in all versions, but reduce of the individual plant productivity with an increase in plant density is compensated by their number per unit of area. The greatest yield is obtained with the plant density of 60 thousands/ha in all the years of the research. Further thickening till 70–80 thousands of plants per a hectare reduces productivity indicators (table 3). 

3. Yield of the middle-early flint corn Kremin’ 200 SV grain depending on the plant density 
	Variations of plant density, thous. pcs./ha
	Yield, t/ha
	Average over three years

	
	2013 year
	2014 year 
	2015 year
	

	40
	5,41
	4,64
	6,04
	5,36

	50
	6,92
	5,81
	7,62
	6,78

	60
	9,49
	8,58
	9,54
	9,20

	70
	7,86
	7,08
	9,17
	8,04

	80
	7,59
	6,34
	8,80
	7,58


Conclusion. Thus, analysis of the impact of the plant density of grain of the middle-early flint corn hybrid Kremin’ 200 SV on economically valuable indicators shows that hybrids of the middle-early group, which include flint corn hybrid Kremin’ 200 SV, provide the highest grain yield with the density of plants per 1 ha 60 thousands. The ear length, the mature ear weight and the weight of 1000 seeds decrease by increasing the plant density of corn. 
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