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I. Introduction 

To date, experts in the viticulture 
industry have not come to an unanimous 
conclusion regarding the influence of both the 
distance between plants in a row and the width 
of the aisles, therefore, a certain influence of 
the nutrition area allocated to a grape plant 
with a high strain on their further productivity 
hasn’t been determined. At the same time, 
some researchers, for instance Smirnov K.V. 
[1], Petrov V.S. [2] and others, believe that it is 
not advisable to increase the distance between 
the bushes. 

According to another group of 
researchers, L.N. Shcherbakov, and A.P. 
Trukhanov [3], increasing the distance has a 
positive effect on productivity. 

As A.G.Amirzhanov [4] explored, if 
vineyards are represented by the same type of 
vertical trellises in the form of a single tier, 
thickened plantings are characterized by a 
higher degree of photosynthetic power 
compared to rarely placed ones, as a result of 
which they become potentially more 
productive. 

It should also be noted that in densely 
placed plantings, the level of photosynthetic 
power is much reduced, which subsequently 
leads to a decrease in the average weight of the 
bunch and the fruiting coefficient of the grape 
bush as a whole. At the same time, when 
calculating in rarely placed plantings in the 
same row, where grape bushes have a more 
powerful development, the coefficient of 
absorbed solar radiation is 15-20% higher than 
in thickened plantings. 

In their studies, Sh.N. Huseynov, V.N. 
Gordeev, B.V. Gordeev Sh.N. [5] explored that 
with the increased area of pant nutrition the 
yield of bushes also boosted due to the growth 
of their vegetative mass and fruitfulness 
indicators, which increased by 1.3-2 times 
compared to the planting variant of 3x1 m. At 
the same time, the number of bushes with 
different planting patterns decreased more 
sharply (by 1.5-2.5 times). 
 
II. Methodology 

Fruitfulness of sprouts. The records of 
fertility indicators were carried out in the 
spring before the wreckage. The records 
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included all sprouts developing on fruit arrows 
and substitution knots of recording bushes 
according to the method of A.G. Amirdzhanov 
and D.S. Suleymanov [6]. Based on the record 
data for each bush, we calculated the number 
of developed and fruitful sprouts, and the 
number of inflorescences formed, and then, the 
percentage of fruitful sprouts, the fruiting 
coefficient (K1) and the fruitfulness coefficient 
(K2) were calculated for all accounting shoots 
(bushes). 
 
III. Study results 

The highest yield of grape plantations 
was noted with the planting variant of 3x1 m 
(3333 bushes per 1 ha) - 2.3 kg /bush. 
Increasing the distance between bushes in a 
row to 1.5; 2 and 2.5 m provided an increase in 
yield to 3, 4.1 and 4.6 kg, respectively, and 
reduced the productivity of bushes to 67, 68 
and 61 kg /ha. Based on this, during our 
research, we set a goal to find out the effect of 
the density of grape plants on the further laying 
and formation of fruit-bearing organs and 
harvest, depending on the standing of grape 
bushes in a row, as well as with other equal 
conditions. 

As a result of our experiments, an 
inverse relationship was established between 
the value of the indicators of the fruitfulness of 
the grape eyes/sptouts and the feeding area of 
the grape bushes of Ili and Bereke sorts. 
 

Table 1. The actual and embryonic 
fruitfulness of the grape eyes in various 

planting schemes of grape bushes 
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With an increase in the feeding area of 

the grape bush to 6m2 and 7.5 m2, a decrease in 
the fruitfulness of the shoots/grape eyes in the 
embryonic state was noted. Thus, the 
percentage of fruit-bearing shoots in sparsely 
placed plantings decreased to 72.7 and 61.5%, 
respectively, when planting bushes according 
to the 3x2 and 3x2.5m scheme, whereas, with a 
thicker planting, it was at the level of 75.3%. 
The difference between the variants is 
significant, and is explained by the best 
conditions for providing the grape eyes with 
solar energy, which causes their differentiation, 
since with a dense planting, the density of the 
leaf area is slightly lower. 

The experiment indicated that the 
decrease in the fruiting coefficient to 1.23 and 
an increase in the fruitfulness coefficient of 
shoots to 1.69 in the case of a rare planting of 
bushes. In comparison with a dense planting of 
bushes, these indicators respectively amounted 
to 1.26 and 1.67, which in general is not 
confirmed by mathematical processing and is 
within the error of experiment. Consequently, 
an increase in the feeding area of a grape bush 
from 4.5 m2 to 6m2, with the same number of 
shoots per lineal meter of trellis, does not 
significantly affect the fruitfulness of the grape 
eyes, since the differentiation of the buds is 
approximately the same. Whereas in the 
variant of planting bushes 3x2.5m, the fruiting 
coefficient decreased significantly to 1.02, and 
the coefficient of fruitfulness of shoots 
decreased to 1.63, though it is within the error 
of experiment. 

However, it should be noted that when 
recalculating the number of inflorescences per 
hectare with the same load per 1 m2, in the 
variant with rarely placed grape bushes, less of 
them are formed. 
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During our experiments, compared with 
the actual one, the degree of embryonic fertility 
was determined at a higher level. The obtained 
results indicate the loss of both the grape eyes 
and the inflorescences laid down in the 
previous growing season due to the prevailing 
unfavorable winter conditions, as well as due 
to the intake of nutrients to the grape eyes in 
negligible quantities during the spring growing 
season. The percentage of loss of the grape 
eyes on the variants is at the same level, 
therefore, the higher actual percentage of 
fruitful grape eyes on the variant with the 
planting of grape bushes 3 x 1.5 m is due to a 
higher percentage of embryonic fruitfulness 
(Table 1). Just as on the variant with a rare 
planting of bushes, the high coefficient of 
fruitfulness of shoots is due to the better 
provision of grape eyes, due to the more 
powerful development of the bush and leaf 
canopy. But as noted earlier, the differences 
between the options are not significant and are 
within the error of experiment. Therefore, 
there is no significant effect of changes in the 
area of bush nutrition on the processes of bud 
differentiation, when the load of shoots per 
running meter remains at the same level, and, 
consequently, the illumination conditions do 
not differ much in the variants. 

According to the calculation of the 
economic efficiency of growing grape 
plantations with different bush feeding areas, 
the analysis indicates the advantage of 
increasing the area: economic indicators 
increase, and costs decrease. A decrease in 
labor costs is observed with a decrease in labor 
costs, invested funds for the care of vineyards, 
and a decrease in harvesting costs. As a result, 
when changing the planting option from 3 x 1.5 
m to 3 x 2 m, there was a reduction in direct 
costs for caring for the vineyard, which 
amounted from 268.1 thousand tenge to 247.8 
thousand tenge per 1 hectare of plantings 
(Table 2). 

 
 
 
 
 

Table 2. The impact of different cultivation 
methods on the economic efficiency of 

grape production 
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IV. Conclusion  

Exploring the effect of the increase of 
feeding area of bushes from 4.5 m2 to 6 m2 on 
the productivity of high-stamp vineyards in the 
conditions of southern Kazakhstan, we found 
that the productivity of planting does not 
decrease, since the increase in the feeding area 
has a positive effect on the yield of the bush, 
and mathematical processing of the results 
confirms this. Consequently, the decrease in the 
productivity of grape planting with an increase 
in the feeding area is not established, and the 
increase in the yield of bushes is substantial. 
However, during the increase in the feeding 
area to 7.5 m2, the productivity of the vineyard 
decreased, although the yield of the bushes 
increased. 
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