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Regulators of plant growth and development are an important part of modern technologies of agricultural crops. The author studied the regularities of foliar application of growth regulator “Mars -1” on the formation of yield and quality of sugar beet roots hybrid Ivanivsko-Veselopodilskyy - 84. It is recommended to apply “Mars-1” twice: the first time – in the phase of four pairs of true leaves, in the second – before closing the leaves between rows. The dose for each entry – 0,8 l / ha.
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Statement of the problem. One of the new agricultural technology of current sugar beet growing is the use of growth regulators. The use of such drugs in sugar beet is recognized as highly effective and essential for increasing crop production and the increase of sugar content of potatoes. Therefore, the use of growth regulators in the global agriculture is an essential element of cost-reducing technologies of agricultural crops, including sugar beet [4].
In general, growth regulators are used for processing seed and vegetative plants: they are a reliable factor for improving the biological properties of seeds and crop productivity. No wonder modern bio-stimulating drugs are recognized as one of the cheapest tools that can provide a significant increase in yields.
Industry offers a number of new growth regulators to agricultural producers. Unfortunately, comprehensive reliable data on the effects of these drugs on the performance of a particular culture, including beet sugar, in specific production conditions of a certain soil-climatic zone are little. This also caused the feasibility and need for relevant research.
Analysis of the main research and publications which discuss the problem. One of the main directions of development of the agricultural sector in Ukraine is the intensification of production, the use of new advanced technologies that make it possible to increase the productivity and resilience of crops to adverse environmental factors. The part of this trend is the development of methods for exogenous regulation and stabilization of adaptive responses of plants through the use of physiologically active substances of synthetic and natural origin.
Over the past 10-15 years based on the latest scientific advances in chemistry and biology, as Zasucha T. states (2001), entirely new high plant growth regulators (PPP) were created in order to significantly increase the yields of crops. The results of extensive scientific tests showed that the introduction of modern growth regulators may contribute to significant intensification of agricultural production [3].
Plant growth regulators is a broad term that includes natural (endogenous), synthetic (exogenous) and biologically active chemical compounds. Regulators of plant growth and development are an important component of modern intensive technologies of crop production in our country. However, growth regulators is not a panacea, which causes appearance of new traits in plants products [ 5]. As noted by S. Ponomarenko (2008), growth regulators don’t replace fertilizers in any way, they can only activate physiologically important processes of plant development. Moreover, growth regulators are related to chemicals management of biological processes that occur in plants. The use of these drugs is governed by the same regulations as the use of pesticides [6].

What are the benefits of plant growth regulators? Firstly, mutagenic action of herbicides and other anthropogenic factors significantly reduce. Secondly, due to regulatory mechanisms the development of leaf surface enhances. Plant growth regulators activate basic processes of plants: membrane processes, cell division, enzyme systems, photosynthesis, respiration and supply processes. Under the influence of growth regulators an extensive root system, which has a much higher absorption capacity, is created [7].
It is also important that plant growth regulators contribute to improving the biological and economic efficiency of crop production, reduction of nitrate, ions of heavy metals and radionuclides in the final product. With the PPP the development of nitrogen-fixing and phosphate mobilizing bacteria intensify. In addition, regulators are distinguished by a large anti-stress effect that is evidenced by numerous experiments of domestic and international researchers [1].

As M. V. Makrushin states (2003), regulators of plant growth acquire significant importance in modern technologies in No-Till and Mini-Till, which is vitally important for accelerating the development of plant roots, removal of stress effects of pesticides. Numerous studies have proved: some domestic stimulators by effectiveness are not inferior to the famous oversea ones. According to the results of long-term test of the best Ukrainian biostimulators in China, Russia, Germany, Kazakhstan and Belarus, they are found to be more effective compared with foreign. Therefore, in these countries their widespread introduction started [5].
Moreover, as the L. O. Anishyn  states (2004), native plant growth regulators significantly increase the sugar content in the roots of sugar beet, potato starch and also increase germination and the energy of pullulation of grown seed from growth regulators, accelerate 5-7 days of ripening of crops contribute to the accumulation of more organic matter in the soil and increase phosphate mobilizing and nitrogen-fixing microorganisms in the root zone [2].
In recent years, scientists have synthesized a large number of new plant growth regulators. Their common feature is known to have the ability to modify the permeability of cell membranes. However, this very specificity of the relevant group of drugs, due to their physiological activity, remains understudied. Moreover, it appears that some growth regulators can be used under certain conditions, others under the same conditions lead to zero, or (at worst) – up to negative result. Also, not always a dose of growth regulator, which encourages distributors, is optimal for a particular hybrid (grade) of the culture.
The purpose of research – the study of the influence of foliar application of plant growth regulator “Mars-1” on productivity and technological quality of sugar beet roots in a production environment.

Research objectives:

1. To hold phenological observation of phases of plant growth and development of beet sugar depending on the applied dose of growth regulator “Mars-1”.

2. To determine the density of plant culture to the spraying of growth regulator solution before harvesting.

3. To conduct a record of weight of roots and tops of plants in three terms during the second growing season.

4. To investigate the dynamics of growth of leaf surface depending on foliar spraying with appropriate medication.

5. To study the influence of plant growth regulator “Mars-1” on the yield of sugar beet roots, their sugar content and collection of sugar per hectare.
Methods of research. Field experiments were conducted during the years 2011-2012 in the Agricultural Limited Liability Company “Agrofirma named after Suvorov” Chornuhinskyi district Poltava region. The soil of research area – chernozem with low humus middle loamy with humus content 3.9%. Meteorological conditions during the years of various experiments were also significantly different from the average long-term performance.
Object of research – the formation of productivity and quality of sugar beet roots by foliar application of growth regulator “Mars-1”. Subject of research – a hybrid plant of sugar beets Ivanivsko-Veselopodilskyy – 84.

The studies were conducted as follows:
1. Without treatment – control.

2. Foliar application of growth regulator “Mars-1” in a dose of 0.8 l / ha in the phase of closure leaves between rows of sugar beet.

3. Foliar application of growth regulator “Mars-1” twice: the first time – in the phase of four pairs of leaves, in the second – in the phase of closure leaves between rows. Doses of introduction – at 0.8 l / ha.
The total land area in 2011 was 1.1 hectares, accounting – 0.9 ha in 2012, respectively, 1.5 and 1.3 ha. Repeatition of thee experiments – three times. Placing of lots of options of the experiment is systematic. Growth regulator “Mars-1” in the appropriate doses was given ​​ by a sprayer ETA-2000-2-01 at a rate of 300 l/ha of working solution. Observation, analysis and accounting were performed according to conventional methods, developed by scientists from the Institute of bioenergy crops and sugar beet of NAASU. In the experiments common for our region growing technology of sugar beet was used.

Studies. It is well known that the technology of sugar beet growing is one of the most energy-and material- content of all crops grown in Ukraine. One of the key aspects of this technology is the optimum plant density and their even placement to each other. Taking this into account, our research program intended to study the effect of growth regulator of foliar application of “Mars -1” on the density of sugar beet plants and their assimilation surface area (Table 1).

Effect of foliar application of growth regulator Mars-1 on density and leaf area of sugar beet plants (average for 2011-2012)
	Variants of the experiment
	Plant density, ths./hа
	Decreasing of plant density, %
	Assimilation area per plant, сm2

	
	terms of conducting the records
	
	

	
	Before processing
	30 days after spraying
	Before havesting
	
	Before processing
	30 days after spraying
	Before havesting

	1. Without the use of growth regulator (control)
	110,2
	98,4
	86,4
	21,6
	3065
	3747
	1724

	2. A single introduction of Mars-1 at a dose of 0.8 l / ha
	109,6
	104,1
	90,1
	17,8
	3026
	4139
	1960

	3. Twice introduction of Mars-1 at a dose of 0.8 l / ha
	110,0
	106,5
	92,5
	15,9
	2975
	4357
	2014


Based on the data in Table 1, we can note that the use of growth regulator had stabilizing effects on plant density. Before using the product the content of sugar beet plants per 1 ha on average for two years, in all research areas was almost identical and was 109,6-110,2 ths./ha. Within 30 days after the last introduction of “Mars-1”, the record of plant density showed that it began to decline, and more intensely at the test version, i.e. where growth regulator was not applied.
Plant records just before the harvest best describes the positive effect of study drug on plant density. It is clear that because of the effect of various adverse environmental factors the amount of sugar beet plants by this time will reduce, but this process was less intense on the variants, where growth regulator “Mars-1” was applied. The best in this regard was option 3, where it was applied twice ​​at a dose of 0.8 l/ha. Exactly, on average for two years, the largest density of plants – 92.5 ths./ha and the lowest proportion of fallen biotypes – 15.9% was on its areas before harvesting. On the control the corresponding figures had an opposite trend: the lowest density and the highest percentage of fallen plant crops – 86.4 ths./ha and 21.6%, respectively.
With regard to the dynamics of the surface area of ​​assimilation, here traces the same patterns that have occurred in the accounting of density of plants. For example, the account of assimilative surface before harvesting showed that in areas where ​​“Mars-1” was applied, the intensity of dying of old letters in beet plants was less than in the control’s. It is well known that the leaf of the plant is a factory for creating organic substances that are used by it for various growth processes. The increase in leaf area and thus their mass eventually leads to an increase in root mass and hence the productivity of sugar beet as a whole. That is why our research program intended to treatment of plant mass culture (tops and roots) and their sugar content depending on the application of growth regulator “Mars-1”. The relevant records were conducted in three periods: on the 1st of July, the 1st of August and the 1st of September. The results of two years of research have shown that on the 1st of July one could notice a slight advantage by weight of tops and roots on the studied variants compared with controls. While it should be noted that the contents of sucrose in the roots as the control, and the option where ​​“Mars-1” was applied has been almost the same and amounted on average 10,3-10,5%. The record of corresponding indicators of plant mass and sugar in their roots, which took place on August 1, already showed a greater preference by these parameters of investigated options. The biggest weight of sugar beet plants at this time had the third variant, where the “Mars-1” was applied ​​twice. The sugar content in the roots at this time was minimal (13.4%) in the areas of control variant. The third option as expected proved to be a leader on this indicator: here roots of plants contain 14.0% of sugar. On September 1, when the last record of the mass of plant sugar beets and sugar in their roots was carried out, the same trend for the relevant parameters as in previous censuses was observed, this time assimilation surface of plant culture began to decline rapidly – this time beet plants rapidly accumulate sugar. The data of two years of our research of the influence of growth regulator Mars-1 on the productivity of sugar-content culture also show a positive impact of the drug on sugar beet yield (Table 2).
1. Effect of growth regulator “Mars-1” on the productivity of sugar beet
	Variants of the experiment
	Yield capacity, t/hа
	Sugar content, %
	Collection of sugar, t/hа

	
	2011 
	2012 
	Average for 2 years
	2011 
	2012 
	Average for 2 years
	2011 
	2012 
	Average for 2 years

	1. Without the use of growth regulator (control)
	42,4
	35,2
	38,8
	16,2
	16,0
	16,1
	6,87
	5,63
	6,25

	2. A single introduction of Mars-1 at a dose of 0.8 l / ha
	46,2
	39,0
	42,6
	16,8
	16,4
	16,6
	7,76
	6,4
	7,07

	3. Twice introduction of Mars-1 at a dose of 0.8 l / ha
	48,5
	41,3
	44,9
	17,1
	16,7
	16,9
	8,29
	6,90
	7,59

	НІР0,5 
	2,12
	1,84
	-
	0,16
	0,20
	-
	0,48
	0,64
	-


Thus, foliar application of growth regulator “Mars-1” proved its feasibility and effectiveness. The most yield roots for two years – 44.9 t/ha – were got on the third variant, where “Mars-1” was applied twice at 0.8 l/ha. This yield was higher compared with provable variant, where the drug was applied ​​once (46.2 t/ha) and with controls (42.4 t/ha). With regard to sugar content in roots culture, the rate was higher on the variants with “Mars-1”. Continuing to analyze the two-year data from the table, you can confidently say that the double foliar application of growth regulator “Mars-1” had the most effective impact on increasing the sugar content of root crops. During the harvest, when this analysis was conducted, roots from the third variant had (on average for two years) the sugar content of 16.9 %, which is 0.3 % higher than option 2 and 0.8% of controls.
Collection of sugar is the main indicator of sugar beet production, by which the effectiveness of this or that agricultural technology, fertilizers or preparation is evaluated on the sowing of sugar beet. It is clear that the calculation of this index was due to our research program. Taking this into account, it should be noted that single foliar application of “Mars-1” resulted in obtaining, on average for two years, 7.07 t/ha of sugar, which is 0,82 t/ha more than the control. However, it is clear that the undisputed leader in the collection of sugar within two years of research was the option with the double applying of the corresponding growth regulator: this section of the option given by 7.59 t / ha of sugar.

Conclusion. it is appropriate to conduct a foliar application of growth regulator “Mars-1” in beet sowing farms on the areas of unstable moisture on sugar beet crops. In this case, crop productivity is increasing, technological qualities of root significantly improve and sugar yield increases. It is necessary to use “Mars-1” twice: the first time – in the phase of four pairs of true leaves, the second – before closing leaves between rows. The dose for each entry – 0,8 l/ha.
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