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The onion growing technology in the arid zone of southern Kazakhstan should consider the
specific requirements of this crop for soil moisture throughout the growing season, considering
the main phases of its development. The purpose of the research was to establish the features
of the onion growing technology under drip irrigation with the determination of the optimal
moisture threshold for the phases of plant development and the assessment of its effect on crop
yields. Research method field experience in a specially designated experimental area. The
authors have established that drip irrigation provides yields up to 103.2 t/ha, with a soil
moisture threshold of 85% HB from germination to the start of bulb formation with a further
decrease in soil moisture to a level of 75% HB for the formation phase - the beginning of bulb
ripening and to a level of 70% HB before bulb ripening. This technology is recommended for
use in farms in the south of Kazakhstan to increase productivity and product quality.
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1. INTRODUCTION

Currently, new trends in the world agrarian economy and demography are being formed
in the context of global climate change in the direction of strengthening and lengthening the
period of heat and drought, which has a sharp negative effect on the yield of many important
agricultural crops, including such a valuable crop as onions.

It is noted that an increase in the average annual air temperature is observed in all regions
of Kazakhstan. On average, the increase in the average annual air temperature in Kazakhstan is
0.36°C every 10 years [1].

At the same time, its significant increase is observed in European and Asian countries.
Under the conditions of climate change, the growing seasons of agricultural crops in regions
between the tropical and arctic regions and in the arctic regions can be lengthened in comparison
with the basic duration and shortened in areas suffering from prolonged droughts [2].

Under such conditions, in order to withstand negative factors, a significant change in the
elements of the cultivation technology of various agricultural crops is required, which should
be directed towards reducing the negative impact of critical factors on productivity.

Understanding the future impacts of climate change and successful planning for adaptation
measures are of particular importance for Central Asia (CA), given the region's economic
vulnerability, dependence on scarce water resources, and observed warming rates above the
global average. In general, the temperature conditions in Central Asia, including Kazakhstan,
are suitable for growing many different crops, such as wheat, corn, cotton, rice, fruits,
vegetables, and others. However, highly efficient agricultural production in this region is
constrained by the uneven spatial distribution of water resources, the presence of inefficient
irrigation systems, low productivity of agricultural practices, as well as the insufficient level of
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modern innovative water-saving technologies to eliminate water losses directly on irrigated
lands in the face of growing water shortage.

In the current conditions, in order to increase the productivity of the water and land
resource use, the transition to water conservation is of particular importance. The main
objectives of water conservation are saving irrigation water; increasing the efficiency of
irrigation water use; improving the water and land use productivity [3].

Ensuring the rational use of water resources to reduce water losses on irrigated lands can
be achieved through the use of water-saving irrigation technologies. These are drip irrigation
and sprinkling of agricultural crops. The large-scale introduction of these technologies on
restored and new irrigated lands will make it possible to rationally use irrigation water and
increase the productivity of its use by several times.

Intensive onion cultivation in the arid zone of southern Kazakhstan is possible with the
use of advanced irrigation systems, in particular drip irrigation systems, which are characterized
by high economic and technological efficiency. Drip irrigation is aimed at the rational water
use, the prevention of negative phenomena and the preservation of fertility, and at the same time
provides a reduction in water consumption per unit of output. With such irrigation, the
conditions for agricultural technology of all field work are improved, the possibility of
simultaneous irrigation and mechanized tillage is created, significant savings in water and
fertilizers are ensured, the contamination of fields with weeds is reduced, soil compaction is
reduced, productivity increases and the crop quality improves [4].

The onion cultivation technology under drip irrigation is a complex of interrelated
agrotechnical, technological, organizational and economic measures developed based on
summarizing the results of modern scientific research and best practices.

The effect of maintaining an optimal level of soil moisture, taking into account the water
consumption of plants during the onion development phases and the use of fertilizers when
growing onions, is confirmed by research from scientists in Kazakhstan, international research
in the regions of the India, Spain and Turkey, and scientists from Russia, the USA, and Australia.

As a result of international studies on the onion irrigation needs based on studies in arid
and semi-arid regions of the USA, India, Spain and Turkey, the authors found that the seasonal
water requirements of onions vary greatly depending on agro-climatic conditions, location of
the object and growing time. Seasonal irrigation needs vary from 225 to 1040 mm to obtain a
yield of 10 to 77 t/ha. The phases most sensitive to water stress are emergence, transplanting
and bulb formation. Excess water can also affect the final crop quality. Lack of water at certain
phases can adversely affect the quality, resulting in reduced size and multi-centered bulbs. It is
noted that in recent years, due to the increasing demands on water resources, advanced
technologies such as drip irrigation and sprinkling are more efficient for irrigating onions [5].
A study on onion yields under drip irrigation in Las Cruces, North Carolina found that onion
yields were 20% higher than in Farmington, New York, with sprinkler irrigation [6].

Drip irrigation in Ethiopia has ensured efficient water use and increased onion yields up
to 34.99 t/ha with lateral drippers along each row of onion crops [7].

Drip irrigation of onions in the Volgograd region (Russia) during the research period
from 2017 to 2020 ensured an increase in the efficiency of managing the water and mineral
nutrition of onions by substantiating the calculated soil moisture layer and agrotechnical
methods of cultivation on light chestnut soils to obtain 110 t/ha of marketable products [ 8].

The research results of agrotechnological methods influence on obtaining a high-quality
onion crop with drip irrigation in the experimental plots of the Caspian Agrarian Federal
Scientific Center of the Russian Academy of Sciences (Astrakhan region, Russia) with the
treatment with the water-soluble fertilizer "Rastvorin™ and the growth regulator "Energy-M" in
combination with the use complete mineral fertilizer stimulated the growth and development of
plants. The onion yield was 150 t/ha while maintaining soil moisture at the level of 70 - 80 -
75% of the soil moisture capacity [9].
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With drip irrigation, the response of the onion to the irrigation intensity and drippers’
consumption is interesting. According to a number of researchers, drip irrigation requires very
high irrigation frequencies with a small water amount. The results of studies using drippers with
a flow rate of 0.25 I/h and 0.5 I/h showed that the number of irrigations from 1 to 8 per day does
not make a significant difference in the average soil water potential. The use of 1/16, 1/8-, 1/4-
and 1/2-inch drip tapes with 0.25 I/h and 0.5 I/h flow rates showed that 1/2-inch drip tape with
drippers is recommended for watering onions flow rate of 0.5 I/h, providing the average water
potential of the soil between irrigations. At the same time, the number of irrigations per day is
set considering the accepted level of soil moisture and the productivity of drippers [10].

To manage limited water resources and increase yields, the impact of subsurface drip and
furrow irrigation on onion yields was evaluated at the AgriLife Research Center in Weslaco,
Texas. Drip irrigation with more frequent waterings and a shallower soaking depth compared to
furrow irrigation resulted in a 93% higher onion yield than furrow irrigation. Bulb sizes were
also 181% larger. The surface irrigation method requires a large amount of water to ensure the
irrigation of the onions [11].

Watering is one of the most important agrotechnical procedures in onion cultivation. It is
necessary to water the onion from the moment it is planted, but an important condition is
irrigation in moderation, otherwise the plant will be attacked by various fungi that develop in
conditions of excessive importance. One should perform watering, considering the fact that the
plant instantly reacts to any changes in climate and soil. If the bulb is in dry and not moistened
soil for a long time, it simply stops growing greens and nourishes the tuber itself. The lack of
moisture has one significant disadvantage - the plant can significantly slow down growth or
even stop in development. Therefore, the issue of timely and normalized watering is very
important. When watering onions, water should not get on the bulb itself and its leaves, the soil
should be saturated with water to a depth of 20 cm. The appearance of a soil crust is
unacceptable. When irrigating onions, one should consider that oversaturation with water is a
rather dangerous factor for onion crops. If the amount of water exceeds the norm, then the risk
of developing pathogenic bacteria increases significantly, which affects the duration of
maturation after harvest [12].

To fulfill these conditions, it is recommended to water the onions with drip irrigation. The
frequency of watering depends on the level of soil moisture and weather conditions. Constant
monitoring of soil moisture is necessary, since under the influence of the sun and wind, the open
ground dries quickly, which has a direct effect on the yield of onions. After the beginning of the
bulbs formation and breaking off their arrows, the watering is mandatory, since when the arrow
is formed, the bulb practically stops pouring, and all the moisture goes into this very arrow. At
the same time, watering stops a few weeks before harvest [12].

Researchers conducted two-year field experiment with drip irrigation and plastic mulch to
study an irrigation management strategy to increase onion yields and water productivity in arid
region of Northwest China. As a result of considering four options with different levels of water
stress throughout the growing season and four options with the water stress use at the phases of
rooting, development and maturation, they defined plant height, aboveground biomass, yield,
and water productivity. The researchers established that all these indicators are sensitive to water
stress and only a small deficit is acceptable during the growing season [13].

The results of studies on the influence of moisture in the active soil layer depending on
the onion interphase periods and the application of mineral fertilizer doses in the soil and
climatic conditions of the Lower VVolga region revealed the optimal irrigation mode and mineral
fertilizer doses in open ground to obtain the planned yield of Sabroso F1 onions using the drip
method glaze. The highest onion yield was obtained with 80-90-70% HB irrigation combined
with N100P85K95 fertigation. And high yield levels were achieved in the following options:
75...85...75% HB and N100P85K95 - 82.3 t/ha; 80...90...70% HB and N100P85K95 — 86.7 t/ha;
85...85...75% HB and N100P85K95 - 84.4 t/ha. The lowest water consumption coefficient is
also in these options: 80...90...70% HB and N100P85K95 - 60.5 m3/t; 85...85...75% HB and
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N100P85K95 - 47.4 m®/ft; 75...85...75% HB and N100P85K95 - 46.5 md/t. High levels of output
of marketable products (at the level of 96...97%) were achieved in combinations of the first
irrigation mode and the third, fourth fertigation modes, the second irrigation mode and the fourth
fertigation mode, as well as the third irrigation mode and the fourth fertigation mode. Based on
the research performed in the onion cultivation in the climatic conditions of the Lower Volga
region, the use of a dose of N100P85K95 fertilizers makes it possible to obtain the planned
onion yields. To apply a fertilizer dose in the first ten days of the growing season, N10P17K10
must be applied with irrigation water, in the next twenty days - N15P17K10, in the next twenty
days - N20P17 K20, in twenty-five days - N35P17K30 and in another twenty-five days -
N20P17 K25. This option was the best [14].

On the experimental site of the farm "Pioneer", Gorodishchensky district of the Volgograd
region, in 2014-2015, researchers performed studies to improve the efficiency of onion drip by
substantiating agro-reclamation modes and agrotechnical methods of cultivation. They have
established that the conditions of water nutrition of onion farming plants and elements have a
significant impact on water consumption, productivity and efficiency of water resources use in
drip irrigation. The implementation of the drip irrigation mode, focused on maintaining a given
threshold (80...70% HB) of pre-irrigation soil moisture in a layer of 0.4 m, provides an onion
yield of 114.7...115.3 t/ha [15].

Studies in the south of Kazakhstan found that an effective technology for irrigating onions
is also subsoil irrigation of onions using porous water-conducting hoses in comparison with the
onion growing technology with drip irrigation with ground drip tapes. The water consumption
coefficient here was 67.2 m3/ton, while with surface drip irrigation it reached 74.1 m3/ton. The
use of subsoil irrigation modes, differentiated by the phases of plants growth and development,
ensured the optimal moisture content in the soil, which, along with the use of fertilizers, allowed
to obtain a biological yield of onion varieties "Manas" up to 90 t/ha. At the same time, soil
moisture in the 0.3...0.4 m layer was 70...85% HB during the first half of the growing season
(from germination to the beginning of bulb formation) and 70...75% HB in the second half of
the growing season (from bulb formation to industrial ripeness) [16]. This technology is also
promising, while during the planting of onions, the upper soil horizon must have sufficient
moisture, which is not always possible with a subsoil irrigation system in conditions of a lack
of moisture in this horizon.

A field experiment evaluating the effect of drip irrigation deficiency on onion growth,
yield and water productivity in semi-arid Maharashtra found that growth and yield-promoting
characteristics of onions decrease as water stress increases. Drip irrigation without water stress
recorded a higher bulb yield (35.5 t/ha) with a water saving of 42.8% compared to surface
irrigation [17].

In China an important factor in agriculture is available water resource management. At the
same time, despite the introduction of modern irrigation methods in agriculture, such as drip
irrigation, with the development of irrigation methods and the elimination of old traditional
irrigation methods, one should consider the fact that water use efficiency is related to the
qualifications of farm workers and other users of irrigation water. Farmers are encouraged to
provide all information on the use of drip irrigation technology in order to improve the technical
level in the irrigation water use and to avoid some common mistakes in the design, use,
management and maintenance of drip irrigation systems. Such systems meet the needs of plants
in water, reduce the contact of water with the stem, leaves and fruits of plants. Water can only
moisten a limited area, which is close and directly to the root zone of plants. This will avoid
several serious plant pathologies such as rotting of plant parts. A big problem on drip irrigation
systems is drip clogging because the water contains a lot of solids and nutrients that build up
inside the drip lines, especially when irrigated with domestic or municipal wastewater. One
should pay special attention to this [18].

The onion irrigation needs versus surface furrow and sprinkler irrigation have been
extensively studied for 22 years at the Malheur Experimental Station at the University of
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Oregon, USA. Researchers have found that onions have high soil moisture requirements
compared to other crops. Below optimal soil moisture results in lower yields, and above optimal
soil moisture contributes to bulb decomposition. Short-term water stress during the plant growth
phase of three to six leaves contributes to the appearance of several centers in the bulb. Onions,
which are sensitive to water stress and have a shallow root system, need frequent watering to
maintain high soil moisture and produce high yields [19].

A study in Australia on the water supply effect on vegetative growth and yield
characteristics of the Giza 6 onion variety in 2004...2005, when water was supplied with an
irrigation interval, found that the amount of water supplied has a significant effect on the onion
vegetative parameters. Higher water supply resulted in higher vegetative parameters: plant
height, number of leaves per plant, bulb and neck diameter. The bulb ratio was reversed as the
lowest water supply resulted in a higher bulb ratio. The dry matter content showed a high
negative correlation with the amount of water applied, both in the leaves and in the bulbs. The
higher water supply has doubled the number of bulbs and small bulbs, while the number of bulbs
exported has decreased [20].

The analysis of research materials on onion irrigation indicates the effectiveness of crop
drip irrigation, which allows to exclude water from entering the bulb itself and its leaves, to
provide the necessary moisture for plants in the bulb formation layer, considering the
requirements for soil moisture in their development phases. This will ensure the optimal use of
water resources and increase the yield of such a crop.

Despite some study of issues on assessing the drip irrigation impact on onion yields,
researchers have established that the onion seasonal needs in water vary greatly depending on
agro-climatic conditions, location of the object and growing time [5].

The purpose of research in the work based on field experience was to assess the features
of the onion growing technology under drip irrigation in the arid zone of southern Kazakhstan
with the establishment of the optimal soil moisture threshold for the plant development phases
and its effect on crop yields.

2. MATERIALS AND METHODS

The authors performed the research on the experimental production site of the peasant
economy (KH) "AISHA" located on the territory of the Sarybulak rural district, Kordai district,
Zhambyl region. The farm has a full range of agricultural machinery for high-quality and timely
implementation of the necessary agrotechnical measures, as well as the necessary equipment for
the application of drip irrigation technology.

Research was performed in 2020...2022 on onion cultivation lands.

The climate of the region is sharply continental, with hot summers and moderately cold
winters. The hottest month is July. The coldest month is January. The annual precipitation in
2020 was 386.2 mm, in 2021 301.2 mm and in 2022 434.6 mm. Relative air humidity varied
from 51.2% to 57.4% over the years of research. The prevailing wind direction is east, the
average wind speed is 3.1...3.3 m/s. [21].

The irrigation array is located on a foothill slightly hilly plain.

In the surveyed area, the authors identified light northern gray soil with medium loams in
terms of mechanical composition. Groundwater is deeper than 6 m.

At the pilot production site, we studied features of the onion growing technology under
drip irrigation in the arid zone of southern Kazakhstan to objectively justify the introduction of
scientific achievements in agricultural production. This provided for the use of a whole range
of interrelated agrotechnical, technological, organizational and economic measures developed
on the basis of summarizing the results of modern scientific research and best practices. The
experiment was laid in 4-fold repetition. The experiment considered the specifics of experiments
with open ground vegetable crops. The authors took the size of the accounting plots as 30 m2.
Side protective strips are taken in 2 rows. The physical and water-physical properties of soils
were determined at the beginning of the growing season. The authors daily considered readings
of the GGI 3000 evaporometer, which considers evaporation from the water surface and
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atmospheric precipitation, as well as meteorological observations. They daily monitored volume
of water supplied to the plots by water meters. Soil moisture indicators were set daily using
moisture sensors. They monitored soil moisture content by thermostatic-weight method every
ten days. The terms for accounting for crop yields were set according to the degree of onion
ripening. Onion harvesting from experimental plots was performed manually. They considered
the harvest by the continuous method, weighing vegetables from all accounting plots after
drying the onions in windrows. The principle of experiment repetition was based on the presence
of four plots within four repetitions to exclude the influence of a random factor on the results of
the experiment. The authors performed the statistical analysis of the experiments using
dispersion analysis of data according to B.A. Dospekhov’s method [22]. The technique provided
for the processing of data analyzes according to the experiment options, considering repetitions
using the Excel computer program.

Development of onion cultivation technological methods using drip irrigation technology
in the conditions of the Zhambyl region provided the binding of all agrotechnical measures
performed when growing a crop, considering the characteristics of its cultivation.

On the experimental production site, the authors determined the features of the technology
for growing onions under drip irrigation, with defining the optimal soil moisture threshold in
the 10-30 cm layer by the phases of plant development and the assessment of its effect on crop
yields.

During the research, they studied influence evaluation of the soil moisture optimal level
on the yield of onions (experimental options):

Option 1 - drip irrigation with a soil moisture threshold from germination to the beginning
of bulb formation at the level of 85% HB with a further decrease in soil moisture to a level of
75% HB in the formation phases - the beginning of bulb ripening and to a level of 70% HB until
the bulbs are fully ripe.

Option 2 - drip irrigation with a soil moisture threshold from germination to full ripeness
of bulbs 80% HB.

Option 3 - drip irrigation with a soil moisture threshold from germination to full ripeness
of the bulbs 70% HB.

Control - drip irrigation with a threshold of soil moisture from emergence to full ripeness
of the bulbs at the level of 70...100% HB.

The authors adjusted the water supply mode according to the experiment options
depending on the moisture content of the root-inhabited soil layer in the soil moistening zone at
half the radius of the moistening contour with drippers.

3. RESULTS

The results of the field experiment allowed to establish the features of the onion growing
technology under drip irrigation, to determine the optimal soil moisture threshold for the phases
of plant development, and to assess its impact on crop yields.

Research has established the main technological operations performed at the pilot
production site, shown in table 1.

Based on the condition that the onion has a high responsiveness to soil moisture, in the
experimental options immediately after sowing and installation of the drip irrigation system in
late April and early May, the researchers performed two irrigations until the moisture contour
in the seeding zone was completely wet. Further, they performed watering on the experimental
options considering the accepted threshold of soil moisture. Drip irrigation with a threshold of
soil moisture from germination to the beginning of bulb formation was performed at the level
of 85% HB with a further decrease in soil moisture to a level of 75% HB before the formation
phase - the beginning of bulb ripening and to a level of 70% HB before bulb ripening in the
option 1. In options 2 and 3, they performed irrigation during the entire onion growing season
under the condition of maintaining soil moisture at the level of 80% HC and 70% HC,
respectively. The control option was the site where drip irrigation was performed considering

120



Zharkov et.al

T'udpomemeoporozus u axkoroeus Ne3 (118), 2025

the maintenance of soil moisture at the level of 70-100% HB. Watering was stopped 3 weeks

before harvest.

Table 1
Technological operations for growing onions with drip irrigation

Ne Types of agricultural work Date ‘ Name of equipment
1 Removal of crop residues from the predecessor field October MTZ-82.1 tractor + hitch with harrows and manually
November
2 Plowing to a depth of 27...30cm October Tractor MTZ-82.1 + mounted plow PN-3-35
November
3 Plowing March Tractor MTZ-82.1 + mounted plow PN-3-35
4 Diskin 2 tracks April Tractor MTZ-82.1 + disc/cultivator
5  Malovanie April Tractor MTZ-82.1 + rail small
6  Chiselling April Tractor MTZ-82.1 + cultivator - bed former KGF-2.8
7  Cutting furrows with the formation of a ridge April Tractor MTZ 82.1 + bed former with a row spacing of 0.75 m
8  Application of mineral fertilizers (N-15 kg/ha, P-15 kg/ha, K-15 April Tractor T-25 + mineral fertilizer spreader RUM-0.35
kg/ha a.i.) - 200 kg/ha)
9  Sowing of onion seeds with simultaneous rolling with a seeding rate April Tractor T-25 + mounted vegetable seeder SON-1.5
of 5 kg/ha
10 Pre-emergence treatment with herbicides (Stomp 33% a.e., norm - 6 April Tractor T-25 + sprayer PO-1
I/ha)
11  Installation of a drip irrigation system April manually
12 Weeding manually, first May manually
13 Chemical weeding of weeds by seedlings with herbicides May Tractor T-25+ trailed sprayer OP 18
("Galacsi.", Norm - 0.9 1/ ha)
14 Chemical treatment against pests ("Engio 247 s.k.", norm- 0.3/ May Tractor T-25+ trailed sprayer OP 18
ha)
15 Treatment with herbicides ("Stomp 33% a.e.”, norm - 51/ ha) May Tractor T-25+ trailed sprayer OP 18
16  Chemical treatment against pests ("Engio 247 s.k.", norm - 0.2 I/ May Tractor T-25+ trailed sprayer OP 18
ha)
17  Chemical treatment against diseases ("Ridomil Gold MTs 68 May Tractor T-25+ trailed sprayer OP 18
v.d.g.", norm - 2 1/ ha)
18  Treatment with microfertilizers (Kristalon - 2 kg/ha) May Tractor T-25+ trailed sprayer OP 18
19  Fertilizing with mineral fertilizers (ammonium nitrate 150 kg/ha) May Tractor T-25+ trailed sprayer OP 18
20  Treatment with herbicides ("Stomp 33% a.e.”, norm - 51/ ha) with June Tractor T-25+ mineral fertilizer spreader RUM-0.35
irrigation water
21 Weeding manually, second June manually
22 Fertilizing with mineral fertilizers (ammonium nitrate N- 100 kg/ha) June Tractor T-25+ mineral fertilizer spreader RUM-0.35
23 Fertilizing with mineral fertilizers (ammonium nitrate N- 100 kg/ha) June Tractor T-25+ mineral fertilizer spreader RUM-0.35
24 Application of microfertilizers (Kristalon - 2 kg/ha) with irrigation June drip irrigation system
water
25  Chemical treatment against diseases ("Ridomil Gold MTs 68 June Tractor T-25+ trailed sprayer OP 18
v.d.g.", norm - 2.5 1/ ha)
26  Chemical treatment against pests ("Engio 247 s.k.", norm - 0.3 1/ June Tractor T-25+ trailed sprayer OP 18
ha)
27  The introduction of biostimulants (Sodium humate - 0.25 kg/ha) June Tractor T-25+ mineral fertilizer spreader RUM-0.35
with irrigation water
28  Chemical treatment against diseases (“Bravo 500 s.k.”, norm - 3 |/ June Tractor T-25+ trailed sprayer OP 18
ha)
29  Treatment with microfertilizers and biostimulants (Sodium humate - June Tractor T-25+ trailed sprayer OP 18
0.25 kg / ha; Crystal - 2.5 kg / ha)
30 Application of mineral fertilizers (ammonium nitrate 250 kg/ha) July drip irrigation system
with irrigation water
31  Chemical weeding with herbicides (“Marbidol.”, Norm - 1.0 | / ha) July Tractor T-25+ trailed sprayer OP 18
32 Chemical treatment against pests ("Aktellik 500 k.e.", norm - 2.5 1/ July Tractor T-25+ trailed sprayer OP 18
ha)
33  Application of biostimulants (Sodium humate - 0.25 kg/ha) July Tractor T-25+ trailed sprayer OP 18
34 Application of fertilizers ("Suprephos" - 50 kg/ha) with irrigation July drip irrigation system
water
35  Chemical weeding with herbicides “Fusilade Forte 150 k.e.", norm - July Tractor T-25+ trailed sprayer OP 18
1.51/ha)
36  Fertilizing with mineral fertilizers (ammonium nitrate 300 kg/ha) July Tractor T-25+ mineral fertilizer spreader RUM-0.35
37  Treatment with microfertilizers and biostimulants (Sodium humate - July Tractor T-25+ trailed sprayer OP 18
0.25 kg / ha; Crystal - 3.0 kg / ha)
38  Chemical weeding with herbicides (*Marbidol.”, Norm - 1.0 I / ha) July Tractor T-25+ trailed sprayer OP 18
39  Application of ammonium sulfate 200 kg/ha with irrigation water August drip irrigation system
40  Chemical treatment against diseases ("Strobe", norm - 0.25 1/ ha) August Tractor T-25+ trailed sprayer OP 18
41  Treatment with microfertilizers and biostimulants (Sodium humate - August Tractor T-25+ OP 18
0.25 kg / ha; Crystal - 2.5 kg / ha)
42  Fertilizing with mineral fertilizers (ammonium nitrate 300 kg/ha) August Tractor T-25+ mineral fertilizer spreader RUM-0.35
43  Application of potash fertilizers 150 kg/ha August Tractor T-25+ trailed sprayer OP 18
44 Dismantling the drip irrigation system September  manually
45 Harvesting with laying in rows September  manually
46  haulm cutting September  manually
47  Packing onions into nets with sorting September  manually

The plot of onion cultivation under drip irrigation is shown in Figure 1.
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Figure 1. Onion cultivation on drip irrigation in the farm "AISHA"

The drip irrigation mode with the accepted soil moisture threshold for the phases of bulb
development in the experiment options is shown in Table 2.

Table 2
Drip irrigation mode on loamy soils on experimental options
- - - o — —
Phases of onion development Exg;:ilg;]ent Soil mc|)_||séure, ) Hur;elsg:,cer::lon Irrlgra;l:;;)hnarate,
Seedlings - Bulb formation 1 85 0.1..0.2 30...35
2 80 0.1..0.2 30...35
3 70 0.1..0.2 30...35
4 (control) 70...100 0.1..0.2 30...35
Formation - the beginning of the ripening of onion 1 75 02..0.25 45. 50
bulbs
2 80 0.2..0.25 45...50
3 70 0.2...0.25 45...50
4 (control) 70...100 0.2...0.25 45...50
Bulb ripening 1 70 0.25...0.30 75...100
2 80 0.25...0.30 75...100
3 70 0.25...0.30 75...100
4 (control) 70...100 0.25...0.30 75...100

Based on the results of the research, they determined irrigation norms for the experiment
options, onion yields and water productivity (Table 3).

The authors have established that the most effective is the observance of the soil moisture
level differentiated by the phases of onion development in option 1. Here, the onion yield for
the studied years is provided from 98.9 t/ha to 103.2 t/ha with a water use productivity of 45.54
...53.48 m%/ha. In option 2, with maintaining soil moisture at the level of 80% HB, an increase
in yield from 99.2 t/ha to 100.6 t/ha is observed in comparison with option 1, but at the same
time, considering water productivity, in comparison with option 1, there are high costs of water
to create a unit of production. In option 3, with soil moisture at the level of 70% HB throughout
the growing season, the onion yield decreased to 89.3...96.5 t/ha with an increase in water
consumption to 47.77... 59.57 mé/t. In the control option with maintaining soil moisture at the
level of 70...100% HB, the onion yield varied from 86.2 t/ha to 93.2 t/ha with an increase in
water consumption from 51.61 m3/t to 63.22 mé/t.
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Table 3
Drip irrigation mode on loamy soils on experimental options
Year of research Exg;:il(r)r;]ent Soil m(:J'séure, % Irrlg;a;;;)hnarate, Actual yield, t/ha Water productivity, m3/t
2020 1 85...75...70 5150 98.9 52.07
2 80 5210 99.2 52.52
3 70 5090 93.1 54.67
4 (control) 70...100 5250 90.1 58.26
2021 1 85...75...70 5380 100.6 53.48
2 80 5430 101.2 53.66
3 70 5320 89.3 59.57
4 (control) 70...100 5450 86.2 63.22
2022 1 85...75...70 4700 103.2 45.54
2 80 4750 103.8 45.76
3 70 4610 96.5 47.77
4 (control) 70...100 4810 93.2 51.61

Upon completion of the harvest, an assessment of the vegetative parameters of the onion
was performed according to the experimental options to establish the effect of soil moisture on
the appearance, size of the bulbs, degree of maturity, the presence of double bulbs, and more. It
was established that the bulbs in all experiment options were mature, intact, without damage by
agricultural pests, with dry outer scales without excessive external moisture. The bulbs are hard
and dense. Regarding the size of the bulbs, it should be noted that the size of the bulbs in the
largest transverse diameter of more than 4...5 cm is noted in options 1 and 2. At the same time,
in option 2, higher vegetative parameters were observed, such as plant height, bulb and neck
diameter. In option 3, the size of the bulbs is from 3 to 5 cm, while up to 20% of the bulbs are
up to 4 cm in size. In options 2 and 4 (control), a higher water supply led to the presence of
double bulbs up to 6%, associated with waterlogging of the bulbs in the formation phase and
bulbs begin to mature.

According to the research results, for irrigated lands of the arid zone of Kazakhstan, the
optimal soil moisture threshold for onion drip irrigation is recommended for the following
phases of onion development. In the phase from the emergence of seedlings to the beginning of
the formation of bulbs, one should maintain the optimal moisture threshold at the level of 85%
HB. In the phase of formation - the beginning of the ripening of the bulbs, - a decrease in soil
moisture to a level of 75% HB is required, with a further decrease in soil moisture to 70% HB
for the ripening phase of the bulbs. Under such conditions, we noted the lowest water
consumption per production unit and an improvement in the vegetative parameters of onions

4. DISCUSSION

The results of the field experiment allow to establish the features of the onion growing
technology under drip irrigation, to determine the optimal moisture level in the phases of plant
development and to assess its effect on the yield and vegetative parameters of an agricultural
crop.

For the arid zone of Kazakhstan, the main technological operations for growing onions
with drip irrigation have been established, including measures for preparing and cultivating the
soil, treating plants to protect them from damage by pests and diseases, improving their nutrient
medium, eliminating weeds, and others.

The optimal threshold of soil moisture is determined, taking into account the peculiarities
of onion water consumption in the phases of plant development. The onion yield is estimated in
experimental variants with different supported thresholds of soil moisture. Providing water in
the first 3-4 weeks after germination until the onion began to form with soil moisture at 85%
HB, maintaining the soil moisture level at 75% HB in the formation phase - the beginning of
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5. CONCLUSION

For the arid zone of Kazakhstan, the researchers have established the main technological
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TYUIH CO3EP ABCTPAKT

TaMIIBLIATHII Cyapy, Onrycrik Ka3akcTaHHBIH KYprak aiiMarblHAa MHI3 ©Cipy TEXHOJIOTHSICHI OHBIH
UH?3 e.c17py, JaMybIHBIH HEri3ri Ke3eHJIEPiH eCKepe OTBIPHII, BETETAIMSUIBIK KE3EHIE TOMBIPAKTHIH
OHIMILIIK, BUIFAIIIBUIBIFBIHA OCBI JIaKbUIJIBIH HaKThl TaJaNTapblH ecKepyl Kepek. 3epTTeyiH

Cy OHIMALTIT MaKcaThl OCIMIIKTEpIiH AaMy (a3aiapbl YIIiH bUIFAJIIbIH OHTAWIBI IIETiH aHBIKTA

OTBIPHIIT KOHE OHBIH JAKbULIAPIBIH OHIMIUICIHE ocepiH Oaramail OTBIPHIIM,
TaMIIBUIATHINI Cyapy OAICIMEH MHA3 ©cCipy TEXHOJOIMSCHIHBIH epeKIIeTIKTepiH
aHpIKTay OoJyiAbl. 3epTrey onici apHaibl OOJIHIeH 3KCIEPUMEHTTIK aiMaKTaFbl
JlananslK TOKiprOe. ABTOpiap TaMuibuiatein cyapy 103.2 1/ra - ¥a eiiin eHIMALTIKTI
KaMTaMachl3 CTCTIHIH aHBIKTAJbl, OHICHHCH Oacranm OamaHamap maiima OoiFaHra
JIeiiH TONbIPAK bUIFANIbUIBIFBIHBIH 1IeT1 85% HB, TonbIpak bUIFasiblUIbIFbIHBIH OJJaH
Maxana kaiibinaa: opi TemeHneyimMmeHn 75% hb neHreiiine neiiH.KambIITacy Ke3eHi-OamaHamapablH

KiGepinni: 28.07.2025 nicyinin GacTanybl sxoHe OanaHanapblH Tmicyine geilin 70% HB neureifine neifin.
Kaiita kapanasr: 10.09.2025
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TexHomnorus BeIpaIMBaHus JIyka B 3acynutnBoit 30He OxHoro Kasaxcrana nomxHa
YUUTBHIBaTh crienuduueckue TpeOOBaHMS STOM KyJIbTyphl K BIIQKHOCTH IOYBHI B
TEUSHHE BCETr0 BEreTallHOHHOTO MEePHO/Ia, YYUTHIBAsI OCHOBHBIC (Da3bl ee Pa3BUTHI.
Ienpto  wccnenoBaHuii  ObUIO  YCTAHOBJICHHE  OCOOCHHOCTEH  TEXHOJIOTHMHU
BBIPAIIMBAHU JIyKa PEITYaToro B yCJIOBUAX KaleIbHOTO OPOIICHHS C ONpeeIeHUEM
ONITHMAJILHOTO TIOPOTa BIAXHOCTH JUIA (a3 pasBUTHA PACTCHUH M OLECHKA €ro
BIMSHHS Ha YPOXKaWHOCTb. MeTox McCIe0BaHus - MOJEBOM OINBIT HA CIICIHAIbHO
OTBEICHHOM OITBITHOM y4YacTKe. ABTOPaMH yCTaHOBJICHO, YTO KaIleJIbHOE OPOIICHHE
obecmieunBaeT ypokaitHOCTh 10 103.2 T/ra mpH MOPOTOBOM 3HAYCHHH BIIAYKHOCTHU
mouBel 85% HB oT BcxomoB mo Havana (HOpMHUpPOBAHUS JTYKOBHUI[ C AaTbHEUIIHM
CHI)KEHHEM BIIAKHOCTH TTOUBHI 10 ypoBH: 75% HB B dazy popmupoBanns - Havamo
CO3peBaHMs JYKOBHUI[ M 0 MHHHMMAJIBHOTO YPOBHS BJIa)KHOCTH IIOYBHI B HEPUOJ
Beretaluy. yposeb HB 1o co3peBanus mykoBull 1ombkeH cocTaBiaTs 70%. Jlannas
TEXHOJIOTHsSI PEKOMEHJIOBaHa K IPUMEHEHHI0O B (epMEpPCKHX XO3siCTBax Iora
KazaxcTana /7151 TOBBIIIEHUS IPOTYKTUBHOCTH U Ka4eCTBa MPOIYKIIUH.
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