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EFFECT OF ANTITRANSPIRANTS ON THE ROOTING OF GREEN 

CUTTINGS OF BERRY CROPS 
 

Zubkov Alexandr Valeryevich, Cand. Sci. (Econom.), Associate Professor, Asso-
ciate Professor at the Department of of Pomology, Viticulture and Wine-making 
Russian State Agrarian University – Moscow Timiryazev Agricultural Academy,  
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msha.ru 

 
Abstract. This article presents the results of improving the technology for 

green cuttings of berry crops through the use of potassium silicate antitranspirant. 
The application of 2.5 % and 5.0 % aqueous potassium silicate solutions promoted 
the formation of a protective, moisture-retaining film on the leaves and stems, 
which enhanced the regeneration of adventitious roots. The use of the antitranspi-
rant improved the phytosanitary condition and biometric parameters of the above-
ground portion of rooted cuttings. 

Keywords: gardening, nursery, green cuttings, antitranspirant, potassium 
silicate 
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Abstract. The paper presents the results of improving the technology of ap-

ple tree cultivation by using plant growth regulators. For two years, the use of 
plant growth regulators Novosil, VE, Agrostimul, KE, and Zircon, R was studied 
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on the Christmas apple tree (3 years old) and the Honey Crisp apple tree. The use 
of growth regulators for two years resulted in a decrease in the development of 
powdery mildew and alternaria on the apple tree. 

Keywords: horticulture, plant growth regulators, growth rate, apple tree, 
fruit weight 
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APPLICATION OF PLANT GROWTH REGULATORS ON APPLE TREES 
TO INCREASE GROWTH AND WEIGHT OF APPLE FRUITS 
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Abstract. The paper presents the results of improving the technology of ap-

ple tree cultivation by using plant growth regulators. For two years, the use of 
plant growth regulators Alefar, Zh, Agrostimul, KE, and Zircon, R on apple trees 
of the varieties Verbnoye and Melba was studied. The use of growth regulators for 
two years provided an increase in the growth rate of the apple tree and an in-
crease in the average weight of the apple fruit. 

Keywords: horticulture, plant growth regulators, growth rate, apple tree, 
fruit weight 
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USE OF MYCORRHIZAL FUNGI IN THE CULTIVATION OF BLACK 

CROWBERRY (EMPETRUM NIGRUM L.) AFTER CLONAL  
MICROPROPAGATION 
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Fruit Growing, Viticulture and Winemaking in the Russian State Agrarian Univer-
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Abstract. The use of mycorrhiza-forming preparations in the cultivation of 

black crowberry after in vitro culture allows for more rational use of mineral fer-
tilizers and improves their absorption, which is useful in the accelerated cultiva-
tion of planting material using the container method. 

Keywords: Empetrum, black crowberry, mycorrhiza-forming preparations, 
ex vitro 
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Abstract. The article discusses the advantages of using soilless technologies 
in the adaptation of raspberry plants. It also provides an overview of information 
on growing raspberries using hydroponics and highlights approaches to designing 
an effective hydroponic system. 

Keywords: hydroponics, nutrition profile, adaptation 
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THE EFFECT OF A SELENIUM-CONTAINING PREPARATION  
ON INCREASING THE RESISTANCE OF PLANTS  

OF THE ASTERACEAE FAMILY IN CONDITIONS OF WATER DEFICIT 
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Abstract. This paper presents the results of a study on the effect of a sele-

nium-containing preparation on increasing the resistance of plants of the As-
teraceae family to water deficiency. The dependence of the stress resistance of the 
studied plants on the vitamin C content in their leaves is shown. 

Keywords: selenium, aster, Asteraceae, dahlia, callistephus, tagetes, stress, 
water deficit 
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Abstract. Despite the worldwide fame of chestnuts as a fruit and forest-
forming crop, its decorative varieties (variegated, red-leaved, with modified leaf 
shapes, columnar) are practically not used in Russia. Variegated forms belonging 
to the C. sativa species, which is not sufficiently winter-hardy for the middle belt, 
can suffer from frost. At the same time, red-leaved varieties based on the more 
winter-hardy and resistant species C. mollissima are of greatest interest for intro-
duction, as they inherit not only decorative features but also valuable fruit proper-
ties. It is necessary to create experimental plantings to study the decorative quali-
ties and resistance of these varieties in different climatic zones of Russia. Their use 
can enrich the range of ornamental woody plants and open up new directions in 
fruit growing and domestic selection, combining decorative and economically 
valuable traits. 

Keywords: chestnut, ornamental varieties, Castanea sativa, Castanea mol-
lissima, resistance, introduction 
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Abstract. The article discusses ways to increase the germination rate of 

hawthorn seeds. 
Keywords: hawthorn, seeds, green-fruited hawthorn, soft hawthorn, large-

thorned hawthorn 
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Abstract. The article discusses the main commercial rootstocks for citrus 

crops widely used in industrial production in open and protected ground, as well 
as in container cultivation of citrus fruits for decorative purposes, with an empha-
sis on their economically valuable characteristics. It also describes some promis-
ing rootstocks, the use of which is one of the key areas for increasing the produc-
tivity of citrus plantations. 

Keywords: citrus fruits, rootstocks, disease resistance, citrus tristeza virus 
(CTV), huanglongbing (HLB) 
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Abstract. The article discusses ways to increase the rooting of green cuttings. 
Keywords: IBA, heteroauxin, green cuttings, etiolation 
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Abstract. Under the sharply continental climate conditions of the West Ka-

zakhstan region, the proper selection of apple varieties according to ripening peri-
ods plays a crucial role in ensuring a stable and high-quality yield. The article 
presents the results of analysis and comparative evaluation of early-, mid-, and 
late-ripening apple varieties adapted to the soil and climatic conditions of the re-
gion. Varieties distinguished by high winter hardiness, drought resistance, scab 
resistance, and excellent fruit taste have been identified. The conducted research is 
aimed at increasing yield and fruit quality, expanding the range of locally adapted 
varieties, and promoting the development of commercial apple production in the 
West Kazakhstan region. 

Keywords: resilience, varieties, early maturity, fruit-bearing, pests, produc-
tivity, diseases 
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Introduction. Currently, to ensure financial success in the market, it is nec-
essary to cultivate fruit crop varieties that possess economically valuable and adap-
tively important traits such as early ripening, immunity or resistance to various en-
vironmental stress factors, and high commercial qualities. However, in the West 
Kazakhstan region, factors such as winter frosts following long warm periods, 
summer droughts, and outbreaks of several diseases hinder the stable and high 
productivity of fruit crops [1–4]. 

In recent decades, the assortment of fruit and berry crops in the West Ka-
zakhstan region has been expanded with new industrial varieties. Some of these va-
rieties have already firmly established themselves in our orchards, while others are 
only beginning to gain recognition among growers. In particular, in recent years, 
the replacement of varieties in regional orchards has been actively occurring due to 
the introduction of new domestic and foreign selections. These new varieties are 
more adapted to regions where different fruit-growing technologies are applied [1, 
5]. Among the economic and biological traits, the most important advantage is 
high productivity, especially when combined with early and regular fruit-bearing, 
attractive appearance, excellent taste quality, and resistance to unfavorable tem-
peratures, diseases, and pests [6–8]. 

Low productivity in orchards was associated with the absence of irrigation 
systems, the use of vigorous seed rootstocks, sparse tree planting, and unsuccessful 
selection of varieties. Therefore, the main goal of the study was to identify the 
most suitable varieties for a specific climatic region. Thus, in 2019, an intensive-
type orchard was planted in the West Kazakhstan region, where eleven apple varie-
ties with different ripening periods were grown. During planting, mainly new va-
rieties with high resistance to diseases and pests were used. 

During our research, we analyzed the early fruiting ability, productivity, in-
fluence of climatic and temperature factors on trees, as well as resistance to dis-
eases and pests. Based on the obtained data, the most optimal varieties correspond-
ing to different ripening periods for cultivation were identified. 

Research materials and methods. The purpose of the study was to conduct 
a comprehensive analysis of five apple tree varieties with different ripening periods 
grown in the West Kazakhstan region and to select the most optimal varieties 
based on winter hardiness, drought tolerance, productivity, stable fruiting, and re-
sistance to diseases and pests. 

As research objects, apple tree varieties with different ripening periods and 
high resistance to diseases and pests were selected: Zaryanka, Imrus, Welsey, 
Berkutovskoye, and Volzhanka [3, 8]. 

In the autumn of 2019, two-year-old apple saplings were planted in the col-
lection nursery of Zhangir Khan West Kazakhstan Agrarian-Technical University, 
located in the West Kazakhstan region. As the rootstock, a strong-rooted, vegeta-
tively propagated clonal red-leaved type 54-118 was chosen. Apple trees grafted 
onto the 54-118 rootstock grow 20–25 % shorter than those on seed rootstocks. 
Trunks formed on the 54-118 rootstock are resistant to frost and sunburn damage. 

The planting scheme was 3 × 1 meters. The phytosanitary condition of the 
saplings was strictly monitored [2, 6, 7, 9]. Productivity analysis was carried out 
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over three years (2022–2024). For each variety, five typical trees were selected. 
The damage caused by frost, diseases, and pests on these trees was evaluated ac-
cording to the methods described in the “Program and Methodology for Variety 
Testing of Fruit and Nut Crops” [10]. Indicators such as ripening periods, produc-
tivity, and fruit-bearing regularity were determined using actual data from the an-
nual agronomic service reports. 

Research results and discussion. Under current market conditions, one of 
the most important indicators determining the efficiency and suitability of growing 
any fruit crop or variety is its early fruiting ability. This indicator is determined by 
the time interval from planting the trees in the orchard until the first harvest of in-
dustrially significant yield [1, 3]. 

Based on our research, the early fruiting indicators of apple trees, identified 
from the economic and agronomic service reports, are presented in Table 1. 

 
Table 1 – Early fruiting of the studied apple varieties 

Year of fruiting 

Varieties Year of planting 
in the orchard Calendar 

year 

Years  
of planting  

in the orchard 

Yield, centners 
per hectare 

(c/ha) 

Berkutovskoye Fall 2019 2025 6 77 
Imrus Fall 2019 2024 5 73 

Zaryanka Fall 2019 2024 5 43 
Welsey Fall 2019 2025 6 71 

Volzhanka Fall 2019 2024 5 86 
 
Analysis of the numerical data in Table 1 shows that there are significant 

differences in the early fruiting ability of the studied varieties. Two varieties – Im-
rus, Zaryanka, and Volzhanka – began producing their first commercially signifi-
cant yield in the second year after being planted in the orchard. Two other varie-
ties – Berkutovskoye and Welsey – produced their first fruits in the third year after 
planting. 

One important point to note is that the trees that fruited in the second year 
had approximately twice the yield compared to those that fruited in the first year. 
This can be explained by the fact that during the first year, the root system of the 
planted trees is still weak, so a large portion of the photosynthesis products in the 
leaves is directed toward the development of the root system [1, 3]. 

All studied varieties were grafted onto the 54-118 rootstock. This rootstock 
is well compatible with all apple varieties. It is most suitable for medium- and low-
growing, ring-type fruit-bearing varieties (such as Welsey and Champion). The 
rootstock is resistant to apple aphids but may be susceptible to mite damage. It also 
shows moderate resistance to viruses and mycoplasmas, is not affected by powdery 
mildew, and is relatively resistant to codling moths. The rootstock is adapted to ar-
eas with shallow groundwater, and its winter hardiness, frost resistance, and 
drought tolerance are very high. 
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The height and lateral growth of the trees from the central trunk were regu-
lated by annual pruning. The natural growth intensity of each variety was taken 
into account, since excessive pruning may lead to excessive shoot growth and 
crown thickening [3, 11]. 

Considering these factors, by the end of the fifth year of growth, significant 
differences in tree height among the studied varieties were observed (Table 2). Ac-
cording to the data in Table 2, the tallest trees at five years of age were those of the 
Imrus variety (296 cm). Close in height were Berkutovskoye (281 cm) and Zary-
anka (288 cm). The shortest trees belonged to the Welsey (258 cm) and Volzhanka 
(266 cm) varieties. 

 
Table 2 – Morphological parameters of the above-ground parts of apple trees (2025) 

Structure of the tree’s fruit-bearing organs, %

Varieties 
Annual shoot 
growth length, 

cm 

Tree 
height,

cm 

Ring-
shaped 

spur 

Lance-
shaped 

spur 

Fruit 
twig 

Generative 
buds on one-
year shoots 

Berkutovskoye 27 281 63 24 13 0 
Imrus 23 296 71 21 8 0 

Zaryanka 24 288 62 22 16 0 
Welsey 17 258 88* 12 0 0 

Volzhanka 19 266 87* 13 0 0 
*Varieties with fruiting of the ring-shaped spur type. 
 
The apple tree varieties also differed significantly in terms of the predomi-

nant type of their fruit-bearing spurs (organs). The Welsey, Volzhanka, and Zary-
anka varieties can be clearly classified as having the ring-shaped spur fruiting type, 
since more than 85 % of their fruit-bearing structures developed ring-shaped for-
mations that, after the first fruiting, turned into fruit buds and later into fruit spurs. 

The remaining varieties exhibited a mixed fruiting type, meaning that in 
their crowns there was a combination of the three main types of fruit-bearing struc-
tures – perennial ring-shaped spurs, lance-shaped spurs, and fruit-bearing shoots – 
in various proportions. As the apple trees aged, complex ring-shaped spurs and 
fruit clusters began to form. The predominance of long fruit-bearing shoots, espe-
cially fruit twigs, in the crown is considered undesirable, because during strong 
winds they can sway excessively, which may cause the premature dropping of ripe 
fruits [3, 11]. 

Due to climate warming in recent decades, many researchers have noted that 
the pathogenic effects of various harmful organisms – fungi, viruses, mycoplas-
mas, and insects – on fruit plants have significantly intensified. Therefore, breeders 
around the world have begun to pay special attention to enhancing pest and disease 
resistance in new varieties. Considerable positive results have been achieved in this 
direction [12, 13]. 

According to the data in Table 3, during the research years, three out of five 
varieties created using the Vf gene for scab resistance were practically unaffected 
by the disease. Even in May 2021, when more than 120 mm of rainfall occurred 
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and the leaves remained moist for most of the month, no signs of scab damage 
were observed on either leaves or fruits. 

 
Table 3 – Resistance of apple varieties to diseases and pests 

Degree of damage, 
points Degree of pest infestation 

Varieties 
Scab Powdery 

mildew 
Fruit moth, 

points 
Leaf roller, 

points 
Apple aphid, 

points 
Berkutovskoye 2,0 1,0 0,1 0,6 0 

Imrus 0 1,5 0,1 0,3 0,2 
Zaryanka 0 1,5 0,3 0,3 0,2 
Welsey 0 1,0 0,2 0,3 0,1 

Volzhanka 0,4 0,4 0,3 0,2 0,1 
 
Unfortunately, during the research years, all studied varieties were affected 

by powdery mildew, although the severity of infection varied among them. The 
most affected by powdery mildew were the Imrus and Zaryanka varieties, where 
the leaf surfaces and shoot tips showed noticeable symptoms (1.5 points). The 
highest resistance to this fungal infection was observed in the Volzhanka variety 
(0.4 points). 

Differences in pest infestation levels among the varieties were relatively 
small. This can be explained by the effective plant protection system applied. 
However, for example, the fruits of Zaryanka and Volzhanka, which have a 
sweeter taste, were more damaged by the fruit moth (0.3 points). Meanwhile, the 
Berkutovskoye and Imrus varieties were least affected (0.1 points), likely due to 
the higher content of organic acids in their fruit pulp, which makes them less at-
tractive to pests. 

The Berkutovskoye variety showed the greatest leaf damage from the leaf 
roller (0.6 points), which is probably due to the tender structure of its leaves. 
Aphid (apple aphid) damage to leaves and shoots was rare and weak across all va-
rieties, thanks to the reliable protection provided by chemical treatments [3, 11–
13]. 

For any plant, including fruit trees, the most important indicator of economic 
value is its productivity. For fruit crops – especially apple trees – the ability to bear 
fruit annually, i.e., the regularity of fruiting, is extremely important [7, 14]. 

The index of fruiting regularity was calculated using the Singa formula: 
P = (Y1 – Y2) / (Y1 + Y2)100, 

where P – index of fruiting regularity, %; 
Y1 – yield in a productive year, c/ha; 
Y2 – yield in a low-productive year, c/ha. 

According to the value of the fruiting regularity index, varieties are classi-
fied as follows: 21–40 % – relatively stable yield; 41–60 % – moderate alternation; 
61–80 % – strong alternation; 81–100 % – very strong alternation. 

As seen from the quantitative data in Table 4, based on three years of obser-
vations, the highest average yields were recorded for Berkutovskoye (94.1 c/ha) 
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and Volzhanka (89 c/ha). During these years, the lowest yields were observed in 
Zaryanka (77.6 c/ha) and Welsey (84.1 c/ha). This situation is explained by the 
pronounced alternation of productivity characteristic of these varieties. 

 
Table 4 – Yield of apple varieties 

Yield, centners per hectare (c/ha) 
Varieties 2023 2024 2025 Total  

of 3 years
3-year  

average 

Fruiting 
index, 

% 
Imrus 73 81 103,5 257 85,8 17,3 

Berkutovskoye 77 105 100,5 282 94,1 13,2 
Zarynka 43 84 106 233 77,6 42,3 
Welsey 71 87,5 94 252 84,1 13,9 

Volzhanka 86 92 111 289 89 5,3 
 
The marketable and consumer qualities of fruits significantly affect their 

demand and price, which in turn greatly influences the economic efficiency of cul-
tivating a given variety. 

Conclusion: Based on the results of the research, the following conclusions 
were drawn: 

During the three-year study, analyses of the apple varieties in terms of early 
fruiting, morphological features, resistance to diseases and pests, drought toler-
ance, yield, and marketable quality allowed us to make the following conclusions: 

In intensive-type new orchards, all apple varieties should be planted to cover 
the full ripening period, from early summer to late winter. 

Among the varieties, priority should be given to the winter varieties 
Berkutovskoye and Volzhanka. 
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IMPROVED CORDON OF ROYAT AS A BASIS FOR RESOURCE-SAVING 

GRAPEVINE CULTIVATION TECHNOLOGY 
 

Klimov Artur Sergeevich, Postgraduate Student of the Laboratory of Grape Agro-
technologies, Federal State Budget Scientific Institution All-Russian National Re-
search Institute of Viticulture and Winemaking "Magarach" of the National Re-
search Center "Kurchatov Institute", klimovartyr@yandex.ru 

 

Abstract. A key aspect in the development of technologies aimed at resource 
saving in viticulture is the implementation of optimal grapevine training systems. 
This allows significantly reduce labor inputs, increase the level of mechanization, 
and accelerate the beginning of fruiting. The aim of this research was to conduct a 
comparative analysis of bush training using the improved cordon of Royat with a 
classic one-arm cordon. The studies conducted show that grape bushes with the 
improved cordon of Royat training are fully developed one year earlier than those 
with classic cordon training and possess high potential for mechanization. 

Keywords: bush training, resource-saving technologies, improved cordon of 
Royat, early beginning of fruiting, mechanization of viticulture 
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Abstract. The indigenous Don grape variety Krasnostop Zolotovsky holds 
promise for the development of Russian winemaking. This study examined the key 
characteristics of musts from grapes of this variety harvested in the Krasnodar 
Krai (AO AGROFIRMA YUZHNAYA) and the Rostov Region (OOO Vedernikov 
Winery). The experiment found that, with identical mass concentrations of sugars, 
phenolic compounds, active acidity, and a number of other analyzed substances, 
the anthocyanin content in the must from the Rostov Region was 15 % higher, and 
malic acid was 3 times higher. Mass concentrations of sodium ions and proline 
were significantly higher in the must from the Rostov Region and Krasnodar Terri-
tory, respectively. 

Keywords: Krasnostop Zolotovsky, autochthons, anthocyanins, proline 
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GRAPE SUCKING PESTS: NUMBER IN THE CONDITIONS  

OF THE BASIC PLANT'S WELL-BEING 
 

Murzina Maria Igorevna, All-Russian Research Ya. I. Potapenko Institute for 
Viticulture and Winemaking» – Branch of the Federal State Budget Scientific 
«Federal Rostov Agricultural Research Centre», Novocherkassk, Russia? , 
mari.murzina.84@mail.ru 

 
Abstract. Sucking pests have now become a serious problem for the grape 

industry, causing significant damage to the crop. Particular attention should be 
paid to the nursery beds of the base plants, where the population of these pests can 
be particularly high. By feeding on plant sap, sucking pests weaken plants, reduce 
crop quality, and facilitate the spread of diseases. The research is aimed at study-
ing the number of sucking pests in the conditions of the mother plant of basic 
plants and the need to develop effective methods of controlling them. These strate-
gies should include preventative measures and regular monitoring. A study con-
ducted between 2021 and 2023 will provide an opportunity to assess changes in 
the prevalence of sucking pests over several seasons. 

Keywords: grapes, sucking pests of grapes, grape variety, frequency of oc-
currence, weather conditions 
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