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The importance of the influence of the methods of pruning the vines of grape depending on the varietal features on the formation of the harvest and the quality of the grapes are substantiated. A technique for investigating the influence of the length of the vine pruning on the qualitative indices of grapes is offered. The methods that can be used to increase the yield of grape varieties that are zoned in Poltava region are analyzed. It is established that the coefficient of fruiting of the central buds mainly correlates with the actual yield, which makes it possible to use this connection to predict yields by grape varieties. The selected methods of pruning of grapes that would ensure a high constant yield and quality of fruits, as well as the economic efficiency of growing grapes, are substantiated and characterized.
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Formulation of the problem. Until now, the question of how to cut the grapes remains debatable. Perennial parts of the grape bush are constantly replaced by young ones, as a result of which the plant for many years retains the same appearance, the power of growth and fruiting. To date, an enormous experimental material has been accumulated that allows us to identify clear patterns of influence of different methods of cutting the grapes on the formation of the harvest and quality of the grapes, which, however, vary widely in different grape varieties. In modern conditions, the main direction in viticulture is the search for effective ways to increase the yield and quality of the fruits of the regional grape varieties.

Analysis of basic research and publications which initiated a solution to the problem. The accumulated world experience and the production results suggest that viticulture in Ukraine is becoming one of the most profitable crops, which makes it possible to significantly improve the overall state of the agro-industrial complex.

According to the research of A.P. Dikan’ and V.F. Vilchinsky [3], pruning is the oldest, most important and most difficult method  for the care of the grape bush. For many millennia a number of rules have been accumulated, which are the basis of pruning.

According to P.T. Bolgarev [1], thanks to the pruning, up to 35% of plastic substances are used for the formation of bunches.

According to A.A. Reznikchenko [6], with insufficient illumination the most of nutrients is used for the growth of the leaves and shoots themselves due to the development of the cultural organs of grapes. When excessive thickening of the bush leaves, the assimilation surface is not used enough. In connection with this, the energy of photosynthesis decreases, much of the plastic nutrients does not go to the formation of bunches, but the growth and development of shoots, according to G.I. Yanin [7]. Therefore, as a consequence, there is a decline in yields with a short pruning method.

According to V.I. Volovyk [2], each bush, depending on its degree of development, the level of agricultural machinery and varietal characteristics, withstands a certain load of shoots and crop. For correct loading of bushes, a balance is ensured in the development of vegetative and productive organs. For an incorrect pruning, the balance is disturbed in the direction of strengthening one process and weakening the other. When overgrown with a crop, the development of shoots will be weak, wintering cells will be poorly developed, which will result in a sharp fall in the quality of the harvest next year. In this case, the ripening of the harvest is delayed, the sucrose of the berries is reduced (they do not reach the optimal size), the stability of the vines to diseases and low temperatures decreases.

The art of the grapevine is the ability to balance the yield of the bush, the quality of the crop and its normal annual increment in equilibrium, and this is achieved by the correct pruning.

Summing up the literature review, we can conclude that there is no consensus among scientists on the impact of different ways of pruning on the formation of yield and quality of grape fruits.

The purpose of the research was to select the methods of pruning the grapes, which would provide a high sustainable yield and fruit quality, as well as the economic efficiency of grapes growing.

Materials and methods of research. Field research was conducted in 2014-2016 at the experimental site located on the territory of the Reshetylivka area of the Poltava region. The soil of the experimental site is the black earth is typical of low-humus. Agrochemical indicators (0-30 cm): humus after the  Tyurin is 4.37-4.65; pH (salt) is  6.5-7.1; capacity of absorption is 45.1-46.3 mg-eq. per 100 g of soil. In a layer of 0-20 cm of total nitrogen contains 0.25-0.28%, phosphorus – 0.15-0.18%, potassium – 2.3-2.5% [5].

Agricultural technology in the experiment is commonly used for Forest-Steppe. The grapes are planted on the plot without irrigation, the shape of the bushes is in the form of a fan, multi-hose with a knot of substitution, curtain on a vertical construction height of 1.5 m. The area of ​​ the bush feeding is 3.0 х 1.5 m.

In order to study the effect of the length of the vine pruning on the yield and quality of the fruit of the grapes on the experimental plot of 2014-2016, field and laboratory experiments were carried out according to the generally accepted methodology of field experiment by B.A. Dospehov [4].

Scheme of the experiment provided the following options:

1) Feeding of the grapevine on 3 cells,
2) feeding of the grapevine for 6 cells,
3) feeding of the vine for 9 cells,
4) feeding of the grapevine for 12 cells,
5) feeding of the grapevine for 15 cells.

Research was held on sorts of different reaches terms - Muscat stable (very early), Arcadia (early), Talisman (late). This is method of three-repeat renamed repetition, with 10 bushes each.

During the experiments the following tasks were set:

- to determine according to the generally accepted method the correlation between the intensity of growth of shoots and bunches under the influence of different length of feeding;

- determine the yield by weight method in each repetition of the five variants;

- to determine the concentration of sugars and titrated acids in the wort by chemical-technological analyzes;

- to conduct an organoleptic analysis of bunches and berries;

Research results. Important indicators of grape bunches are their mechanical properties. The conducted  analysis showed that the nodes of the axis of the vine change all the indicators characterizing the mechanical composition of cloves and berries. It was found that the weight of the cluster and its size increase as the distance from the base of the vine within all variants of the feeding. At that, it was noticed: the longer feeding gives the more cluster of lower nodes reduces its weight. These figures are directly related to the quantity of conditioned berries. It was mentioned above that the bunches of the lower nodes contain the least amount of well-developed berries. Obviously this also affects negatively on the weight of bunches in general (Table 1).
1. The mechanical composition of grape bunches at different lengths of fruit vine feeding
	Length of feeding, cells
	Weight of bunches, g
	Weight of berries in bunches
	Weight of the crest in the bunches
	Weight

100

berries, g

	
	
	g
	%
	g
	%
	

	Sort Stable Muscat

	3
	268.1
	249.8
	93.2
	18.3
	6.8
	379.7

	6
	353.8
	338.6
	95.7
	15.2
	4.3
	339.9

	9
	358.9
	346.6
	96.6
	12.3
	3.4
	380.0

	12
	307.1
	293.4
	95.5
	13.7
	4.5
	332.2

	15
	185.1
	174.2
	94.1
	10.9
	5.9
	295.4

	Sort Arcadia

	3
	673.2
	652.0
	94.3
	42.4
	11.4
	905.4

	6
	705.4
	691.8
	96.6
	27.2
	6.8
	844.6

	9
	722.4
	707.0
	96.4
	30.8
	7.2
	883.7

	12
	611.7
	597.7
	95.5
	28.0
	9.0
	827.4

	15
	572.7
	559.5
	95.2
	26.4
	9.6
	814.4

	Sort Talisman

	3
	925.0
	901.4
	95.5
	59.6
	6.4
	999.4

	6
	897.7
	875.7
	95.6
	55.0
	6.2
	924.6

	9
	990.4
	974.0
	97.2
	41.4
	4.2
	964.8

	12
	1050.5
	984.3
	96.5
	53.2
	5.0
	975.1

	15
	852.2
	823.1
	93.6
	72.8
	8.5
	885.4


If the weight of bunches of Stable Muscat sort at feeding on 3 cells in one knot was 268.1 g, then, when feeding on 15 cells in this knot, it has a weight of 185.1 g. In the Arkadia sort, the weight of the bunch is reduced from 673.2 g to 572.7 g, in the Talisman sort – from 925.0 to 852.2 g (Table 1). In general, in all studied varieties, the weight of the bunch with a shortcut method in any of the three nodes is greater than the weight of the bunch of these knots in the long feeding method.

The average values ​​of the mechanical composition of the grapes show that the largest weight of bunch recorded in the Stable Muscat sort at the feeding on the  9 cells and is equal to 358.9 g, Arkadia sort – 9 cells 
(722.4 g) and the Talisman sort – 12 cells (1050.5 g). In the percentage of all studied varieties, the most complete bunches were marked with a feeding of 9 cells (Stable Muscat and Arcadia contain 96.6% of the total weight of the berries), 12 cells  (Talisman sort – 97.2%). With further lengthening of the feeding, the average weight of the bunch, the weight of berries in it and the weight of 100 berries in all varieties is reduced due to inferior bunches of lower knots.

As a result of the researches, the highest percentage yield of the harvest in the Stable Muscat and Arcadia sorts is observed at the length of the feeding of the vine for 9 cells, Talisman – 12 cells (Table 2).

2. Grape harvest and its quality at different lengths of fruit vine feeding (2014-2016)
	Feeding Length
	Productivity
	Weight Concentration

	
	kg/bush
	cwt/ha
	sugars

g/100 cm3
	Titrated acids 
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	Sort Stable Muscat

	3
	11.34
	249.4
	21.0
	7.0

	6
	14.14
	314.2
	21.5
	7.3

	9
	15.52
	344.6
	22.1
	7.2

	12
	14.92
	331.6
	21.3
	7.7

	15
	12.48
	277.2
	20.3
	8.0

	
[image: image2.wmf]05

HIP


	0.25
	2.7
	
	

	Sort Arcadia

	3
	12.61
	280.0
	14.2
	7.1

	6
	15.53
	343.6
	14.6
	6.8

	9
	16.60
	368.8
	15.0
	6.8

	12
	13.74
	305.4
	14.8
	7.0

	15
	11.44
	254.2
	14.0
	7.4
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	Sort Talisman

	3
	15.93
	354.0
	13.2
	7.4

	6
	18.30
	406.5
	13.5
	7.1

	9
	22.29
	495.3
	14.1
	7.0

	12
	24.75
	549.9
	14.3
	7.2

	15
	18.78
	417.1
	13.8
	7.4
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The data in Table 2 indicate that the best quality of the Stable Muscat sort (at the weights of sugar concentrations 22.1 g / 100 cm3, titrated acids 7.2 g / 100 cm3) were obtained by feeding on the 9 cells.

For a similar method of feeding in the Arcadia sort, the weight concentration of sugar was 15.0 g / 100 cm3, titrated acids – 6.8 g / 100 cm3
But the Talisman sort had the best crop quality in terms of weight concentration of sugars – 14.3 g/100 cm3, titrated acids – 7.2 g / 100 cm3 for the feeding method of 12 cells.

Based on the foregoing, it can be concluded that the mass concentration of sugars and titrated acids in juice in five variants showed a slight change in all studied sorts. However, the best correlation was noted in the sorts when feeding for 9 cells.

The organoleptic (tasting) evaluation of table grapes was carried out with the participation of 30 tasters on the following indicators presented in Table 3.

The total score for the three indices determines the overall grade of the sort. The maximum grade of the sort is 10 points.
3. Indicators of organoleptic assessment of table grape sorts (in balls)

	Indicator
	Оцінка в балах

	
	Sort Stable Muscat 
	Sort Arcadia
	Sort Talisman


	Appearance of  bunch
	0.76
	1.67
	1.58

	The taste and aroma of berries
	4.07
	3.43
	3.67

	Skin properties and pulp consistency
	1.80
	1.59
	2.10

	Together
	6.63
	6.69
	7.35


Thus, the data in Table 3 indicate that sort Arkadia got 1.67 points according to the appearance with  the maximum number of points 2 (the highest number of points among tasting sorts), Stable Muscat sort got 0.76 points (the lowest score among tasting sorts). According to the taste and aroma of berries with the maximum number of points 5, the Stable Muscat sort got 4.07 points, the minimum number of points got Arcadia sort – 3.43 points. On the skin properties and pulp consistency with a maximum score 3 points, the Talisman sort was the leader – 2.10 points, and the lowest score of 1.59 points got Arcadia sort.

As a result of the organoleptic evaluation of  sorts, it should be noted that the Talisman sort got the maximum number of points due to the appearance and skin properties and the pulp consistency. Arkada sort taken the second stage of tasting assessment at the expense of a better appearance. Stable Muscat sort is the leader among the taste qualities. According to the skin properties and pulp the second result for evaluation, but only the not attractive appearance of the bunch with the lowest rating did not give to take a second position of the tasting rating.

The necessity of economic substantiation of research results allows to more fully evaluate the optimal way of cultivating a grape variety (Table 4).
4. Economic efficiency of cultivation of studied grapes sorts
	Indexes
	Sort Stable Muscat
	Sort Arcadia
	Sort Talisman


	Yield, cwt/ha
	344.6
	368.8
	549.9

	Price per unit of product, UAH/cwt
	700
	1600
	1500

	Cost of gross output from 1 hectare, UAH
	241220
	590080
	824850

	Labor costs, man/hour:
	
	
	

	per 1 ha
	616.24
	616.24
	616.24

	per 1 cwt
	1.79
	1.67
	1.12

	Production costs per 1 ha, UAH
	151261.3
	151261.3
	151261.3

	Cost of 1 cwt, UAH
	438.9
	410.1
	275.1

	Net income, UAH
	89958.7
	438818.7
	673588.7

	Profitability level, %
	59.47
	290.11
	445.31



Consequently, the calculations of the economic efficiency of cultivating the studied sorts of grapes prove their economic efficiency of industrial cultivation, but taking into account previous studies, we recommended for industrial cultivation the Talisman sort which (with the relevant agrotechnics) leads to an increase both in the productivity of the sort and its level of profitability which for today is a very important indicator.

Conclusions: 

1. Stable Muscat sort is the best for industrial cultivation after the quality of berries (22.3% sugar content).
2. Growth of the crop was observed in the Stable Muscat sort and Arcadia sort at the feeding on the 9 cells (respectively 17.4 cwt/ha and 25.2 cwt/ha), in the Talisman sort – on the 12 cells (71.4 centners per hectare) compared to traditional feeding  on the 6 cells.
3. By experiment, the optimum length of the feeding: for the Stable Muscat sort and Arcadia sort – 9 cells, for the Talisman sort – 12 cells.

4. The level of profitability was the highest for the Talisman sort (445.31%) compared to Arcadia sort (290.11%) and Stable Muscat sort (59.47%).

5. Taking into account the results of researches, we are recommended for industrial cultivation an economically advantageous Talisman sort with high level of profitability.
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