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Photosynthesizing activity of crops, including soybeans, is the main component of the formation of their productivity. Optimal growth of the leaf surface and dry matter accumulation of soybean plants largely depends on the validity of cultivation technologies that ensure long-term operation leaf apparatus. Seed treatment with microfertilizer chelate based on "Rexolin" and foliar feeding with "Rexolin" and "Brasitrel" on different dates of sowing soybean crops intensified photosynthetic activity of a given culture. Integrated application of microfertilizers to seed and vegetative plants promoted the formation of the maximum performance of the leaf surface and pure photosynthetic productivity.
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Statement of the Problem. Soybeans are among the most important crops of world agriculture for many years and the most common among legumes and oilseeds. It is grown on all continents, because it plays a crucial role in the grain, feed and food balance sheets [1]. It has a central role in resolving the problems of protein, as its content in the seeds of this culture is 38–40% and includes the necessary set of amino acids.
Today the area of soybean production in Ukraine are growing, but the yield is still low. This is the result of insufficient study of the processes of growth and development of this crop’s sowing. Therefore, investigation of the influence of the basic physiological processes on the productivity of soybean is relevant, because it is due to improved cultivation technology.

Analysis of research and publications that have begun to solve the problem. Photosynthesis is the most characteristic and important feature of green plants. This is the main source for the formation of biomass. In the process of photosynthesis, plants form approximately 400 billion tons of organic matter per year, releasing about 460 billion tons of oxygen [7].

The highest accumulation (90–95%) of dry mass yield occurs by photosynthesis in the leaves [5]. The main factors influencing the amount of yield soybean plants is the size of the leaf surface and its production period, that is prolonged stay in an active state. According to the  A. О. Nikiforovitch [4], the optimum leaf area should fluctuate between 40-50 thousand m2 per 1 hectare. During the formation of leaf area over 60 thousand m2 per 1 ha - negative phenomenon as disrupted the normal gas exchange and illumination in crops, thereby reducing the productivity of photosynthesis.

The biological significance of the size of the leaf surface, above all, is that they determine the extent of absorption of crops photosynthetically active radiation (PAR). One of the main conditions for the most efficient use of solar energy plants is the formation of optimum leaf area and their prolonged stay in an active state. As it has been noted by A. O. Nytchyporobytch for high yield is not enough to form a large area of assimilation surface, and have received it, it is impossible to ensure high crop yield [8].
An important indicator of the photosynthetic activity in crops is pure photosynthetic productivity (PPhP), which characterizes the intensity of accumulation of dry biomass of crop for twenty-four hours per 1 m2 of the leaf surface. Mediocre are the indicators of the pure photosynthetic productivity which have significance within 3–4 g/m2 for twenty-four hours, good - 4–6, very good – more than 6 g of dry matter per 1 m2 leaf area for twenty-four hours [2, 6].
All crop production is a system of best use of plant photosynthetic function. From this point of view, every agrotechnical method, aiming at increasing yields, is effective in the following cases: if he gives you the opportunity to get in crops such leaf area, is developing rapidly and attains a large size, and if it increases the intensity and performance per square meter of leaf area, and stores them in an active state for a longer time may, if it contributes to the best use of the products of photosynthesis [3, 4].

The purpose and objectives of the study. The purpose of this article was to establish the influence of pre-sowing treatment and foliar feeding soybean plants microfertilizers on terms of sowing on the formation of photosynthetic productivity of crops.
Research task is to explore the potential formation of leaf surface soybean plants subject to different applications micronutrients in early, optimal and late terms of sowing and to calculate the basic parameters of photosynthetic activity of soybeans.
Materials and methods of the study. Field studies were conducted in 2013 on the experimental field of Poltava State Agricultural Experimental Station named after M. I. Vavilov in the Institute of pig and APM NAAS of Ukraine.
Soil pilot area - typical humus with a medium loamy soil. His the plowed layer is characterized by the following main agrochemical parameters: the humus content of 4,9% nitrogen, easily hydrolyzed (by Kornfildom) – 12,7 mg of phosphorus (by Chirikov) – 10,3 mg, exchangeable potassium (by Maslov) – 17,1 mg/100 g soil pH (saline) – 6,5.

Soybean production technology is a common forest-steppe zone, in addition to elements of technology, which have been examined. Soybean variety is Almaz. The experimental plot area – 25 m2, accounting – 17,25 m2 for thrice repetition. Soybean sown in three terms, guided by soil temperature indicators: early - at soil temperatures of 10 ° C at a depth of 0–10 cm, the optimal – at 12 ° C at a depth of 0–10 cm; late - at a soil temperature of 14 ° C at a depth 0–10 centimeters. Such microfertilizers have been studied as "Rexolin" and "Brasitrel". Seeds have been treated before sowing with a solution of "Rexolin" at a rate of 150 g of dry substance per ton of seed and then dried to a free flowing state. During the growing season foliar fertilization was performed with water soluble microfertilizers "Rexolin" normally 500 g / ha and "Brasitrel" working fluid at a rate of 3 liters per hectare.

Results of the studies. Studying the dynamics of formation of soybean leaf area showed that it reached the highest value in the seed ripening phase, when the plants are in great need of the products of photosynthesis for their accumulation in seeds. Application of micronutrient "Rexolin" for the seed treatment in combination with foliar feeding "Rexolin" and "Brasitrel" and facilitated the active build-up of leaf surface and seed ripening phase of leaf area on these options at an early time of sowing (at soil temperatures of 10°C at a depth of 0–10 cm) was the largest – 32,3 thousand and 33,0 m2/ha, respectively (Table 1).
Using chelate micronutrient "Rexolin" seed treatment intensified increase leaf surface of soybean during flowering formation of beans. Leaf area exceeded the figure for the control group of 4,2 thousand m2/ha at the flowering stage to 7,1 thousand m2/ha – a phase of education in the areas of early bean planting period, from 6,2 thousand to m2/ha 6,8 m2/ha thousand – at optimal planting dates, from 4,5 thousand m2/ha – at the flowering stage to 3,6 thousand in m2/ha phase beans formation at sites of late sowing period.

1.Dynamics of growth of leaf surface area of soybean plants 
depending on sowing time and different ways of applying micronutrients thousand m2/ha

	Variant
	Phases of growth and development of plants

	
	blossoming
	formation of beans
	ripening of beans

	Sowing at soil temperature of 10 °С at a depth of 0–10 см

	Control
	16,3
	17,8
	23,5

	Seed treatment with water
	18,7
	20,3
	25,7

	Seed treatment with "Rexolin"
	20,5
	24,9
	27,1

	Foliar application with "Rexolin"
	21,3
	27,1
	29,1

	Seed treatment with "Rexolin" 
and foliar application with "Rexolin"
	22,2
	28,4
	32,3

	Foliar application with "Brasitrel" 
	21,1
	27,2
	30,3

	Seed treatment with "Rexolin" 

and foliar application with "Brasitrel"  
	21,8
	29,0
	33,0

	Sowing at soil temperature of 12 °С at a depth of 0–10 см

	Control
	10,5
	13,8
	16,1

	Seed treatment with water
	12,6
	15,8
	19,8

	Seed treatment with "Rexolin"
	16,7
	20,6
	23,6

	Foliar application with "Rexolin"
	15,6
	19,8
	23,2

	Seed treatment with "Rexolin" 
and foliar application with "Rexolin"
	17,2
	23,2
	27,5

	Foliar application with "Brasitrel"
	15,1
	19,3
	21,8

	Seed treatment with "Rexolin" 
and foliar application with "Brasitrel"
	17,9
	22,9
	26,1

	Sowing at soil temperature of 14 °С at a depth of 0–10 см

	Control
	7,9
	12,0
	14,6

	Seed treatment with water
	9,7
	13,6
	16,6

	Seed treatment with "Rexolin"
	12,4
	15,6
	19,3

	Foliar application with "Rexolin"
	13,2
	16,4
	20,2

	Seed treatment with "Rexolin" 
and foliar application with "Rexolin"
	14,1
	18,9
	22,5

	Foliar application with "Brasitrel" 
	11,5
	16,0
	19,6

	Seed treatment with "Rexolin" 
and foliar application with "Brasitrel"  
	13,7
	18,2
	22,8


Positively to the increase in leaf area affected and foliar feeding with "Rexolin" and "Brasitrel". Microelements that make up these microfertilizers contribute to increased chlorophyll, enhancing assimilation activity of plants, the elongation of the sheet device. In particular, the processing of soybean vegetative chelated micronutrient for growth based "Rexolin" provided a sheet surface at the flowering stage, compared to the control by 23,5% for the first crop period, 32,7% – the second and the third to 40,2%. A similar regularity was observed in the case of foliar application with "Brasitrel" – by 22,7%, 30,5% and 31,3%, respectively.

The combination of foliar feeding soybeans with "Rexolin" and "Brasitrel" on the background of pre-sowing treatment with "Rexolin" ensured maximum growth of leaf surface. Compared with the control group of sites for an increase of three sowing dates, respectively: 27,2; 41,5 and 35,1% for combination "Rexolin" + "Rexolin" and 28,8; 38,3 and 36,0% – for combining "Rexolin" + "Brasitrel".

No less important in the formation of the seed yield of soybean belongs net photosynthetic productivity as an indicator of the photosynthetic apparatus, not only on biometric performance, but also by the number of days of active functioning foliage.

In the case of soybean production technology, which included three sowing period, as well as different ways of applying microfertilizers, noted the formation of various indicators of net photosynthetic productivity, is the accumulation of dry matter per unit area per day (Table 2).

2. Pure photosynthetic productivity of soybean
depending on planting dates and different ways of applying microfertilizers, g/m2 per 24 hours
	Variant
	Phases of growth and development of plants

	
	blossoming –formation of beans
	formation of beans – ripening of beans

	Sowing at soil temperature of 10 °С at a depth of 0–10 см

	Control
	4,92
	6,17

	Seed treatment with water
	4,96
	6,28

	Seed treatment with "Rexolin"
	4,99
	6,32

	Foliar application with "Rexolin" 
	5,03
	6,38

	Seed treatment with "Rexolin"

 and foliar application with "Rexolin"
	5,07
	6,45

	Foliar application with "Brasitrel" 
	5,08
	6,35

	Seed treatment with "Rexolin"

 and foliar application with "Brasitrel"  
	5,18
	6,55

	Sowing at soil temperature of 12 °С at a depth of 0–10 см

	Control
	4,45
	5,71

	Seed treatment with water
	4,56
	5,77

	Seed treatment with "Rexolin"
	4,73
	5,94

	Foliar application with "Rexolin" 
	4,85
	6,05

	Seed treatment with "Rexolin" 
and Foliar application with "Rexolin"
	4,89
	6,13

	Foliar application with "Brasitrel"
	4,75
	6,03

	Seed treatment with "Rexolin"
 and foliar application with "Brasitrel"
	4,84
	6,07

	Sowing at soil temperature of 14 °С at a depth of 0–10 см

	Control
	1,94
	3,32

	Seed treatment with water
	2,08
	3,37

	Seed treatment with "Rexolin"
	2,19
	3,58

	Foliar application with "Rexolin"
	2,22
	3,60

	Seed treatment with "Rexolin" 
and foliar application with "Rexolin" 
	2,25
	3,70

	Foliar application with "Brasitrel"
	2,18
	3,65

	Seed treatment with "Rexolin" 
and foliar application with "Brasitrel"
	2,33
	3,78


On portions of the first time of sowing (at soil temperature of 10 °С at a depth of 0–10 cm) soybean plants more intensively as the accumulation of crude and absolutely dry weight, resulting in net photosynthetic productivity figures were higher than that of other plants sowing.

Period from the formation of the beans to the maturing of soybean seeds was characterized by the highest biomass accumulation compared with the previous period. On this basis, and increased productivity of photosynthesis – 3,32–6,55 g/m2 per day depending on the time of sowing and different ways of applying micronutrients.

Application of microfertilizers for early sowing terms provided an increase in pure photosynthetic productivity by 2,4% in the case of seed treatment with "Rexolin" and 2,8–3,3% – for foliar application with "Brasitrel" and "Rexolin". Favorable conditions for the formation of the maximum of the net photosynthetic productivity developed in the case of a combination of seed treatment "Rexolin" and foliar application "Rexolin" and "Brasitrel". During the formation of beans, seed ripening photosynthetic productivity in this case exceeded the figure for seed treatment options "Rexolin" by 2,0% for combination "Rexolin" + "Rexolin" and 3,5% – for combining "Rexolin" + "Brasitrel".

On portions of the second period of dry matter accumulation of sowing at different ways of applying microfertilizers reached 3,9–6,9% in the period from the formation of the beans to seed maturation. During the previous period in the development of soybean net photosynthetic productivity indicators were smaller, but growing positive impact and use "Rexolin" and "Brasitrel" (on 0,28–0,44 g / 24 hours).

A similar trend was observed for the third sowing (soil temperature of 14 ° C at a depth of 0–10 cm), although at a slightly lower absolute terms.

Conclusions:

1. The theoretical justification for each agrarian measures soybean production, which is in no way affects its productivity are indicators such as photosynthetic activity of crop leaf area and net photosynthetic productivity.

2. Factors that directly affect the formation of the photosynthetic productivity of soybeans, include sowing and application of microfertilizers in different ways.

3. Conducting foliar application of soybean plants and micro fertilizers with "Rexolin" and "Brasitrel" on background "Rexolin" seed treatment for early sowing period contributed to the increase of leaf surface. Best results were observed for seed treatment with "Rexolin" and foliar feeding with "Brasitrel" – 33,0 thousand square meters per hectare.

4. Maximum values of pure photosynthetic productivity were recorded in the period of formation of interfacial bean – seed ripening. They were, respectively, 6,45 and 6,55 g/m2 per day in the early time of sowing areas with complex application microfertilizers for seed treatment and vegetative plants.
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