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1. Introduction

Vitis vinifera subsp. vinifera, or cultivated grapevine, 
is one of the world’s most important horticulture crops. 
The contemporary grape, which is descended from the 
dioecious taxon V. vinifera subsp. sylvestris, is more varied 
and heterozygous than its wild ancestor. The cultivated 
compartment is thought to have been shaped by a 
combination of selection, breeding, mixing, and migration 

during domestication, perhaps originating from various 
gene pools. The introduction and removal of genotypes 
developed using genetically based combinative selection 
approaches, as well as the introduction of varieties relying 
on soil and climatic analogs, are recognized to be important 
factors dictating the increasing efficiency of grape plants 
(Vitis vinifera) (Miele et al., 2015; Mota et al., 2017; 
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the grapes and berries will be given a lot of thought. Table 
grapes are only attractive when they have huge berries 
with lovely coloration (Rolle et al., 2015; Migicovsky et al., 
2017). Direct introduction of variations was once the most 
common technique of developing assortments, but this 
has become nearly impossible in recent years. Importing 
counterfeit or non-patented varieties for commercial 
purposes is forbidden by the UPOV Convention, in part due 
to the threat of spreading the quarantine pest phylloxera 
(Phylloxera vitifoliae) (Wright, 2000; Heald and Chapman, 
2012; Roffe and Spennemann, 2014). Kazakhstan is located 
in an area where scion rooted grape production is still 
practiced. In the event of phylloxera, the Republic will 
revert to the previously established grape crop (Cousins, 
2005). Kazakhstan, unlike the world’s major wine-growing 
locations, has a labor-intensive grape-covering culture, 
which may raise the cost of product cultivation and landing 
material. As a result, in vitro cultivation is used to offer novel 
types. For many years, the Kazakh research institute of fruit 
growing and viticulture has been importing grapes from all 
around the world, both near and distant. New variants are 
continually being added to the Ampelography collection 
(Milovanov et al., 2019). Protracted selection effort on the 
development of novel big clusters of table types with diverse 
maturation periods that might compete in the republic’s 
local and international markets, is being carried out at 
the fruit and grape growing scientific research institute 
in Kazakhstan for the goal of renewing the table grape 
variety assortment (Manarova and Kazybaeva, 2015). 
The enormous hybrid fund of table grapes, from which 
the best hybrids, candidates for varieties are picked using 
a step process, has been established as a result of a lot of 
scientists’ efforts at selection. The goal of this research is 
to look into the phenological characteristics of the new 
grape varieties and compare the quality and performance 
of harvest indicators. Plant and animal life cycle events 
in connection to climate and environment are studied 
through phenology. Since the early stages of agricultural 
growth, phenological observations have been made. Over 
the last 80 years, the necessity for a standardized way to 
characterize phenological phenomena has been more 
evident. Observing and documenting plant phonological 
occurrences has taken a lot of time and effort.

2. Materials and Methods

In the years 2019-2020, fruit and grape growing scientific 
research institution in Kazakhstan conducted research in the 
Zailiysky Alatau’s lowest mountain zone, at an elevation of 
1070 meters above the level of the sea, 77°14’ east longitude 
and 43°18’ north latitude, in Pomology Garden, a pilot 
farm in Almaty’s area (Manarova and Kazybaeva, 2015; 
Yerseitova et al., 2018; Kirillov et al., 2019). Priusadebny, 
Muscat Yubileyny, Kuibyshevsk early maturing, Iyulsky, 
and Almaty early maturing table varieties were used as 
study subjects (Manarova and Kazybaeva, 2014). The zone 
has a distinct continental climate. The average daily 
temperature is +8.9 °C, with an absolute high of +39 °C 
and a low of -34.5 °C, according to average yearly statistics. 

Singh et al., 2018; Delrot et al., 2020; Volynkin et al., 2020; 
Antolín et al., 2020). Variety assortment enhancement is 
a normal task that involves increasing the assortment’s 
quality and upgrading varieties (Cichi et al., 2019; 
Magomedov et al., 2020). Varieties having a high level 
of adaptability lower the likelihood of harvest failure 
due to bad weather (Duchêne, 2016; Santos et al., 2020). 
All of this enhances the profitability of grape production, 
as well as the economic indicators of businesses and 
the environmental condition in grape-growing regions. 
The wine business in Kazakhstan dates back to the 7th 
century AD, when grapevines were brought in from 
neighboring Uzbekistan and China. Despite the fact that just 
around 4% of Kazakhstan’s land is suitable for viticulture, 
the country manages to produce over 6.2 million gallons of 
wine each year from 32,120 acres. Because of its mineral 
richness, the country is a big wine drinker, but it has to 
import 80 percent of the 30 million bottles it consumes 
(Figure 1). All of Kazakhstan’s productive vineyards are 
grown under a covered culture method, which requires 
a lot of work. At the moment, the lack of mechanized 
methods is exacerbating the problem. As a result, the total 
amount of grapes produced has decreased. The supply of 
raw materials to Kazakhstan’s winemaking industry has 
become a major issue. By not covering vineyards for the 
winter, labor costs and effort can be significantly reduced 
in the spring. In 2001, Kazakhstan’s cabinet has approved 
a rehabilitation and development program for grape and 
wine production, based on the concept established by the 
Republic of Kazakhstan (Karibayeva, 2001; Meshkov et al., 
2009). Kazakhstan’s vineyard acreage will be restored 
to the 1970s and 1980s levels in the long run, according 
to this program (Kokishev, 2011; Aliyeva et al., 2013). 
Furthermore, even in contrast to the 1970s and 1980s, 
the efficiency of Kazakhstan’s vineyards as a whole will 
improve greatly, and gross grape output might approach 
200-220 thousand tons in good years (Syrgabek et al., 
2020; Жапар et al., 2021). The accomplishment of these 
activities will be aided if the grape variety assortment 
is improved. The total production value of table grapes 
is not the major factor for determining the best of the 
examined grades. In order to reach this result, it is required 
to evaluate the yield of commodity grapes, as well as the 
sale price and harvesting and sorting productivity, which 
are all influenced by this component (Conesa et al., 2015). 
When developing improved high-yielding table grapes 
with unique monetary and economic qualities, the size of 

Figure 1. Kazakhstan major import sources.
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Precipitation totals 650 mm each year, with an uneven 
distribution throughout the year (Table 1).

The blooming of kidneys, the onset and conclusion 
of flowering, and the maturation of berries were all 
documented as phenological stages (de Cortázar-
Atauri et al., 2009; Gagné et al., 2009). A blooming weighing 
procedure on 100 clusters was used to determine the 
average mass of clusters. The yield of a bush was calculated 
by multiplying the number of clusters by their average 
weight. At this system of landing, a hectare’s productivity 
was characterized by multiplication of a crop from a bush 
based on the number of plants per hectare. All of these 
estimates were carried out utilizing the main cultivar 
approach (Molitor et al., 2020). The analysis of variance 
was used to process the yield data. The normal approach 
was used to make observations. Methodical grape choosing 
guidelines, as well as a study of grape types (Troshin, 2015).

3. Results and Discussion

The commencement and conclusion of the main 
phenological phases that occur during the vegetative 
period in a grape plant were primarily influenced by 
the climate and meteorological conditions of this region 
(Alikadic et al., 2019). The winter of 2019 was marked by 
consistent and persistent low temperatures, which deviated 
from the average yearly record. In December and January, 
the average daily temperature in February was 5 °C, which 
was 3 °C lower than the average yearly temperature. Frosts 
reached -25 °C during the third decade of January. Three 
times as much precipitation fell out as usual. There had 
been no discernible thawing. Spring was pleasant and 
warm, hastening the passage of phenological stages. 
The variants Iyulsky (13.04) and Priusadebny (12.04) in 
particular, displayed early bud pushing. Four days later, 
the bud pushing of the cultivars Muscat Yubileyny and 
Kuibyshevsk early-maturing was noted. On April 14, bud 
pushing of the control variety Almaty was noticed. Spring 
frosts as low as -2 °C (on April 23) injured some of the 
grape buds that had previously been discarded, reducing 
production across the board. The start of flowering was 
from May 26 to May 31, from 2 to 7th of June, there was 
a period of widespread flowering, followed by a period 
of blossoming from 10 to 13th of June. It was a blistering 
hot and dry summer. In June, the temperature reached 
an all-time high (+39 °C), although precipitation was 
30 percent lower than normal. All of these influenced the 

rapid development and maturation of berries. Removable 
berry maturity was seen 8-10 days ahead of the typical 
time. The cultivars Priusadebnyi (8.08), Almaty early-
maturing (1.08), and Iyulsky (24.07) had the earliest berry 
maturation. Early maturation of fruit at Kuibyshevsk and 
Muscat Yubileyny kinds is - 14.08. The weather in the 
winter of 2020 was similar to the typical annual values, 
and no thaw was reported. Spring arrived early this year, 
with rapid temperature rises. This year’s bud pushing 
was 2-3 days ahead of last year’s. The rainy spring, on the 
other hand, lowered the temperature mode in late April 
and early May. As a result, variety flowering proceeded as 
expected. Blossoming began on June 5-7, peaking on June 
14-16, and ending on 20-23rd of June. It was a scorching 
summer, although there was more rain than the previous 
year. Formation of the harvest was occurred under ideal 
conditions. Priusadebny (14.08), Almaty early-maturing 
(10.08), and Iyulsky (8.08) all have detachable berry 
maturity. Early-maturing - 19.08 for Kuibyshevsk and 
Muscat Yubileyny varieties. The degree of safety of grapes 
eyes in these years was dictated by weather conditions, 
which varied per variety. Wintering eyes of the finest 
kind had been seen for two years on average at the vines 
Iyulsky (63.3%) and Priusadebny (64.7%). Because the 
Muscat Yubileyny variety is less tolerant of the winter 
circumstances in this region, the wintering of buds was 
lower than expected, at just 57.6%. The degree of eye safety 
was marginally greater in the Kuibyshevsk early maturing 
variety than in the control (Figure 2).

In contrast to standards, determining the levels of 
variety productivity allows for the discovery of a variety’s 
maximal ability to provide harvest under specified 
growing circumstances. Table 1 shows that the grape 
types investigated are capable of producing high-quality 
harvests in the Almaty area’s bottom mountain zone. 
In 2019, despite a spring frost that drastically decreased 
the scions’ quantity and, as a result, grapes’ amount, 
virtually all types produced more grapes than the control 
variety Almaty early maturing. For an average of two years, 
the variety Iyulsky produces the most grapes, according 
to the comparison of varieties. Despite the fact that the 
Iyulsky has the smallest average mass of grapes among 
the investigated types owing to a nice bunch of grapes, in 
comparison to other types of plants, the bush produces 
more, with a hectare yield of 9.94t. The variety Priusadebnyi 
is reaping a bountiful harvest. The average grape mass is 
the most important factor in this variety. Considering the 
eyes’ exceptional wintering, compared to other cultivars, 

Table 1. Average monthly air temperature at Chilik meteorological station in Almaty’s south-east zone (2019-2020).

Months I II III IV V VI VII VIII IX X XI XII
Average 
annual

Average 
temperature

-9.2 -6.0 3.0 12 17 22 24 23 17 10 1 -6 9

Absolute 
minimum

-37 -39 -29 -8 -7 2 6 5 -3 -15 -38 -32 -3.9

Absolute 
maximum

13 19 28 34 40 41 41 42 38 32 23 14 42



Brazilian Journal of Biology, 2024, vol. 84, e2582754/6

Chupradit, S. et al.

this one yielded fewer grape out of each bush (Table 2). 
The Muscat Yubileyny variety produced a tiny harvest with a 
yield of 5.82 t ha-1, which is less than a typical one by a 2.4 c. 
The productivity of early-maturing variety Kuibyshevsk is 
0.73 t ha-1, which was higher than the limit. Sugar content 
in Iyulsky and Kuibyshevsk early ripening types of berries. 
Yubileyny in Muscat was equivalent to 18 g kg-1. For the 
early-maturing varieties Almaty and Priusadebnyi, it was 
19 g kg-1. Iyulsky comes in first, followed by Kuibyshevsk 
early maturing, Almaty early maturing, and Priusadebny in 
terms of Titratable acid content. At the Muscat Yubileyny, 
the Titratable acid concentration was not greater than 
4.9 g L-1. The total quantity of growth and ripening grade 
of one-year scions determine the plant’s readiness for 
wintering and ability to fructify successfully the following 
year. The evaluation of biometric indicators of one-year 
scion of researched grape varieties allows it to be concluded 
that the growth quantity, ripening grape, and average 
length of scions enable these varieties to be cultivated 
in this zone on average within two years. The varieties 
Kuibyshevsk early maturing -27.14 m bush-1and Muscat 
Yubileyny -30.61 m bush-1 grew the most in 2020, while 
the variants Iyulsky -22.22 m bush-1 and Priusadebny 
-19.35 m bush-1 grew the least. These figures improved 

over the prior year in 2020. All of the kinds investigated 
outgrew a control variety in terms of growth (Table 3). 
Muscat Yubileyny and Kuibyshevsk early-maturing have 
both shown good performance. For an average of two years, 
the variety Kuibyshevsk early-maturing has the greatest 
result according to the factor average length of a scion, but 
this factor was substantially lower in 2020 than in 2019. 

Table 2. The introduced grape varieties’ agronomic indicator (2019-2020).

Name of the 
variety

Productivity, 
t ha-1

Titratable 
acidity,

g L-1

Content of 
sugar in

berries, g kg-1

Crop of a 
bush, kg

Average mass 
of grapes, g

Quantity of 
grapes, pc

Priusadebny 7.76 5.0 19 3.2 360 9

Muscat 
Yubileyny

5.82 4.9 18 2.4 218 11

LSD0.05* 1.60 - - 0.8 56.7 -

Kuibyshevsk 
early-maturing

6.79 5.4 18 2.8 230 12

Iyulsky 9.94 5.6 18 4.1 188 22

Almaty early-
maturing (st)

6.06 5.2 19 2.5 270 9

* Least Significant Difference (LSD) test at 5% level of significance

Figure 2. The introduced grape varieties’ wintering ability (2019-
2020).

Table 3. Biometric markers based on grape scion development and ripening (2019-2020).

Name of the 
variety

Total amount of growth, m Average length of a scion, cm Extent of ripening of escapes, %

2012 2013 average 2012 2013 average 2012 2013 average

Priusadebny 19.35 30.45 24.90 122.7 148.8 135.7 57.2 60.4 58.8

Muscat 
Yubileyny

30.61 32.20 31.40 175.3 168.1 171.7 53.0 43.4 48.2

LSD0.05 7.00 6.30 - 36.2 25.1 - - - -

Kuibyshevsk 
early-

maturing

27.14 37.00 32.07 181.0 161.2 171.1 82.9 73.8 78.3

Iyulsky 22.22 28.10 25.16 177.4 144.8 161.1 54.6 51.5 53.0

Almaty 
early-

maturing
(st)

23.88 26.80 25.34 177.0 127.6 152.3 65.3 65.9 65.6
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The Priusadebny variety has the shortest average scion 
length ever recorded. For this zone, the extent of ripening 
of the examined types is sufficient for 2 years on average. 
This feature distinguishes the variation Kuibyshevsk early 
maturing. Iyulsky and Priusadebny types ripened somewhat 
later than Almaty early-maturing variant (Table 2). Muscat 
Yubileyny has the shortest ripening period. This variety’s 
wintering ability is likely influenced by poor scion ripening 
throughout the autumn season (Figure 2).

4. Conclusion

The table varieties Priusadebny, Muscat Yubileyny, 
Kuibyshevsk early maturing, Iyulsky, and Almaty early 
maturing were employed as research subjects. Based on 
extent of ripening, growth quantity, production, and eyes 
wintering degree, it has been determined that the cultivars 
Priusadebny, Iyulsky, and Kuibyshevsk early maturing may 
be farmed in the Almaty region’s bottom mountain zone. 
Due to poor rod ripening and low yield, during the winter, 
the Muscat Yubileyny variety had a low level of eye safety. 
In this zone, this cultivar is not recommended for growing.
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