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Analysis of economic indicators of the experiment in which the effect of precursors and fertilizers were studied, showed that a high level of profitability was recorded in the experiments, which were placed after sugar beet and on which «Nutrivant Plus malting barley» (71.8%) was used. In the part of the experiment, where the predecessor was the maize on grain, the best effect has also been achieved on the variants on which a complete fertilizer was applied. Application of «Nutrivant Plus malting barley» can significantly reduce the cost of production compared to the control without fertilizer and options using N30P30K30. Effective use of growth stimulators was mainly in cases where the plants were fertilized with «Nutrivant». The best results were achieved by using drugs «Nano Gro» and «Vitazim». Application of growth stimulators can increase performance of profitability and net income almost twice, but the action of drugs is largely corrected by the selected system of fertilizing crops. On crops of barley, which are fertilized with mineral fertilizers, it is advisable to use drugs «Vitazim» and «Nano Gro».
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Statement of the problem. Economic evaluation of new variety introduction, cultivation technology or application of even single agri-action is an integral part of agronomic research. In this case economic evaluation is much more practical than bioenergy evaluation since the latter does not take into account the economic situations, in particular possible prices disparity of seeds, agro-chemicals, fuels and lubricants, etc. Besides, the current economic situation shows only for the benefit of demand stability for malting barley grain but not for the benefit of price stability. Absence of correlation between yield and key business indicators, including production costs affirms necessity of economic research evaluation.

Analysis of major studies and publications which discuss the problem. Sugar beet is also considered to be the best predecessor in traditional areas of malting barley cultivation [6]. The second most important predecessor for malting barley is corn, although some scientific studies point out about significant disadvantage as for predecessor – toxicity of root secretions [2].

However, Ukraine is situated in the zone of unstable and insufficient humidity and corn occupies large territory in the structure of sown area that is why corn is a very good predecessor. Better results of protein and extract content using this predecessor has been obtained in the studies of V. B. Chronyuka [5].

In the case of malting barley it is necessary to consider not only the quality but also the economic expediency and efficiency of mineral fertilizer application [1].

Recoupment of main fertilizer application significantly increases after microelement application: yield increase can grow up to 4 - 6 kg / ha, and in favorable weather conditions – up to 9,4 t / ha in the case of seed treatment with copper vitriol. Almost the same results were obtained by simultaneous application of manganese and copper. Moreover, application of manganese in pure form is ineffective [3].

Growth regulators may be useful in the case of barley growing on soils contaminated with heavy metals because they reduce phytotoxic effects [4]. However, as research has shown, maximum efficiency of preparations is achieved on the fertilized backgrounds. Thus, application of biological preparations and growth regulators significantly affects yield formation and grain quality of versatile use of barley including barley for the brewing industry.

The objective is to determine the economically optimal system of selecting predecessor, fertilization and application of plant growth stimulants for efficient production of brewing raw materials.

Materials and methods. Experiment number 1 involved studying influence of predecessors on productivity and indices of malting barley grain quality. Predecessors were factor A, in our research predecessors were corn and sugar beet. The effect of fertilizing crops (factor V) was studied using mineral fertilizers (NPK fertilizer) and fertilizer Nutrivant Plus malting barley (0N-23P2O5-42K2O 0,1 B 0,5 Zn +Phertivant (PV)) in the norm of 3 kg / ha. Factor C were varieties: Prestige, Hetman (Ukraine), Pasadena, Jerzey (Netherlands) Kangu, Scarlet, Peyas (Czech Republic), Xanadu, Mauritiya (Germany) Tselinka (France). The results were obtained in the multivariate field experiments.

Effect of plant growth stimulants on barley variety Jersey productivity was studied in the experiment number 2. Corn for grain is predecessor, variant placement as in the previous experiment is random, by the method of split plots. Sowing was carried out with treated seeds, mineral fertilizers in the form of NPK fertilizer mark 15:15:15 were applied during presowing cultivation.

Sudies. Calculation of economic efficiency indices was made on the basis of cultivation crop flow sheets. Main indices were: field cost per 1 ha, cost of one centner of production, net income and profitability.

Analysis of economic indices of the experiment which studied effect of predecessors and fertilizers is given in Table 1 that shows that the highest rate of profitability of 71.8% was recorded in the variants of experiment, which were placed after sugar beet and where Nutrivant Plus malting barley was used. In the variants where corn for grain was predecessor the best positive effect was achieved in the variants where this complex fertilizer was applied.

Although using fertilizer NPK enabled greater productivity increase on average with variants of the experiment after corn for grain productivity increased by 10.7 kg / ha and after sugar beet by 8.9 kg / ha. Productivity in experiments with Nutrivant Plus malting barley was lower by 4.5 and 3.1 kg / ha, respectively but the production costs per hectare in the case of using this fertilizer should not exceed 200 UAH, while fertilizer using resulted in an increase of that kind of expenses amounting to almost 1000 UAH.

1. Economic efficiency of barley cultivation depending on fertilizers and predecessors

	Indices
	Predecessors and fertilizers

	
	Corn
	Sugar beets

	
	Without fertilizers
	N30P30K30
	Nutrivant Plus malting barley
	Without fertilizers
	N30P30K30
	Nutrivant Plus malting barley

	Productivity, centner /ha
	28,4
	39,1
	34,6
	29,6
	38,5
	35,4

	Production costs per 1 ha, UAH
	5680,0
	7820,0
	6920,0
	5920,0
	7700,0
	7080,0

	Expenses on 1 ha,UAH
	4137,3
	5152,3
	4323,1
	3941,7
	4933,2
	4122,2

	Cost price 1 centner, UAH.
	145,7
	131,8
	124,9
	133,2
	128,1
	116,4

	Net profit, UAH
	1542,7
	2667,7
	2596,9
	1978,3
	2766,8
	2957,8

	Profitability, %
	37,3
	51,8
	60,1
	50,2
	56,1
	71,8


Application of Nutrivant Plus malting barley can also significantly reduce the cost of production compared with control variant without fertilizers and variants using N30P30K30. So after corn the cost of one centner decreased by 20.8 UAH compared to the variants without fertilizers and by 6.9 UAH compared to the variants where fertilizers were applied. The same pattern was observed with the variants placed after sugar beet – 16.8 UAH and 11.7 UAH respectively.

Analysis of economic indices of placing malting barley crops allow to suggest that from an economic point of view sugar beet is the best predecessor, which can increase profitability of production by 11 ... 13%. To fertilize crops more economically profitable is using fertilizer Nutrivant Plus malting barley than chemical fertilizers because that improves profit indices by 8.3 ... 14.5% after corn and by 15.7 ... 21.6% – after sugar beet. Application of fertilizers gives a greater economic impact on barley crops that was placed after corn than after sugar beet.

Analysis of economic efficiency in the second experiment shows that the most effective use of plant growth stimulants was mainly in the variants where plants were fertilized by Nutrivant. The best results have been achieved in case of using Nano Gro and Vitazym (Table 2). Preparations Vympel K and Krezatsyn had almost the same effect – 51 ... 52% of profitability. The control variant of experiment unit with Nutrivant had profitability at the level of variant without fertilizers where Radostym was used – 46.3 and 46.5%. Vitazym provided the highest level of profitability in the variants where NPK fertilizer was used as well.
As the economic analysis shows NPK fertilizer application has the lowest rate of profitability with the exception of variants where preparations Vitazym, Nano Gro and Krezatsyn were used. Using preparations Vympel K and Radostymu favoured to profitability increasing by 3 ... 8%.

2. Economic efficiency of plant growth stimulants application

	Indices
	Without fertilizers

	
	Control
	Krezatsyn
	Radostym
	Vympel K
	Vitazym
	Nano Gro

	Productivity, centner /ha
	27,8
	27,9
	30,8
	28,7
	29,3
	29,3

	Production costs per 1ha, UAH
	5560
	5580
	6160
	5740
	5860
	5860

	Expenses on 1 ha,UAH
	4129
	4132
	4203
	4160
	4187
	4244

	Cost price 1 centner, UAH.
	148,5
	148,1
	136,5
	145,0
	142,9
	144,8

	Net profit, UAH
	1430
	1447
	1956
	1579
	1672
	1616

	Profitability, %
	34,6
	35,0
	46,5
	38,0
	39,9
	38,1

	N30P30K30

	Productivity, centner /ha
	31,9
	34,3
	34,3
	33,0
	35,8
	35,8

	Production costs per1ha, UAH
	6380
	6860
	6860
	6600
	7160
	7160

	Expenses on 1 ha,UAH
	5058
	5091
	5124
	5091
	5148
	5204

	Cost price 1 centner, UAH.
	158,6
	148,4
	149,4
	154,3
	143,8
	145,4

	Net profit, UAH
	1321
	1769
	1735
	1508
	2011
	1955

	Profitability, %
	26,1
	34,7
	33,9
	29,6
	39,1
	37,6

	Nutrivant malting barley

	Productivity, centner /ha
	31,3
	32,6
	32,1
	32,6
	34,8
	36,4

	Production costs from 1ha, UAH
	6260
	6520
	6420
	6520
	6960
	7280

	Expenses on 1 ha,UAH
	4280
	4298
	4325
	4316
	4364
	4441

	Cost price 1 centner, UAH.
	136,7
	131,9
	134,8
	132,4
	125,4
	122,0

	Net profit, UAH
	1979
	2221
	2094
	2203
	2595
	2838

	Profitability, %
	46,3
	51,7
	48,4
	51,1
	59,5
	63,9


Comparative analysis of net income indices also coincides with indices of experiment variant ranging according to profitability of grain production. The lowest rates of net income were recorded on control variants with NPK fertilizer application and without fertilizers – 1321 ... 1430 UAH, and application of malting barley Nutrivant Plus by all plant growth stimulants can increase net income by 1.5 ... 2 times.

On this basis it can be affirmed that plant growth stimulants application can increase indices of profit and net income nearly in two times, but the effect of preparations is considerably corrected by the chosen system of crops fertilization.

Conclusions.  It is necessary to apply preparations Vitazym and Nano Gro on barley crops, which provide net income of 2011.8 UAH and 1955.7 UAH respectively. Application of the same preparations together with Nutrivant Plus malting barley allowed to get the best indices of economic efficiency in the experiment. Thus, stimulants can have selective effect on malting barley yield depending on the adopted system of fertilization on the farm. So, from the producers’ point of view it would be reasonable to develop adaptive technology of malting barley cultivation for each individual farm.

REFERENCES
1. Луговський В. І. Технології вирощування ярого  ячменю і тритикале в Лісостепу / В. І. Луговський, Л. Ю. Блажевич // Зб. наукових праць інституту землеробства УААН. – К., 2003. – Вип. 4. – С. 70-74.

2. Пабат І. А. Попередники, добрива і обробіток ґрунту під ячмінь ярий у степу / І. А. Пабат, А. Г. Горобець, А. І. Горбатенко // Вісник аграрної науки. – 2002. – № 4. – С. 17 – 21.
3. Сахибгареев А. А. Микроудобрения, пестициды и урожай ячменя / А. А. Сахибгареев, Г. Н. Гаринова // Земледелие. – 2003. – № 2. – С. 20 – 21.
4. Ульяненко Л. Н. Влияние регуляторов роста на развитие растений ячменя и накопление в них тяжелых металлов и цезия-137 / Л. Н. Ульяненко, С. В. Круглов, А. С. Филипас, С. П.Арышева // Агрохимия. – 2004. – № 12. – С. 15 – 22. 

5. Хронюк  В. Б. Особенности технологии возделывания пивоварного ячменя на обыкновенных черноземах Ростовской области : автореф. дис. на соиск. уч. степ. канд. с.-х. наук / В. Б. Хронюк. – Дон. Гос. аграр. ун-т. пос. Персиановский (Рост. обл.), 2004. – 21 с.

6. Fecak  P. Research on the integrated cultivation system of two-rowed barley in the East-Slovak lowland / Peter  Fecak // Acta fytotechn et zootechn. –2003. – № 1. – Р. 20 – 24.
PAGE  
5

