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One of the key priorities in the development of the country’s agro-industrial complex is the management 
of pasture resources, with a particular emphasis on their rational use. In Kazakhstan, characterized by its arid 
climate, there are two main approaches to pasture irrigation. The first relies on open water sources (streams, 
springs, rivers, and lakes), which can supply only 30–32 million hectares of pastureland (1/5 of the total area). 
The second involves the extraction and delivery of groundwater to the surface through engineering structures 
located near settlements. 
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The regulation of pasture use is particularly critical in Zhambyl region, where agricultural land covers 
more than 4.5 million hectares, 65% of which (2.9 million hectares) are pastures. Notably, over 5,000 
agricultural entities in the region possess pastureland but keep no livestock, while most livestock is owned by 
the rural population, who in turn lack access to pastures. Against this background, this study aimed to develop 
scientific approaches to the rational use of pasture resources, using the example of remote grazing in the 
Kordai district of the Zhambyl region. The research was carried out on the land of the Batyr peasant farm. Its 
pastures are divided into five independent plots located across three geographical zones: foothill-steppe (950 
ha), foothill dry steppe (1,370 ha), and foothill semi-desert (1,880 ha), with a total area of 4,200 ha. 

Key words: degradation, rotation, vertical (altitudinal) zonality, natural zone, soil moisture, yield, 
animals. 
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Елдегі агроөнеркәсіптік кешенді дамытудың маңызды бағыттарының бірі жайылымдық таби-
ғатты басқару болып табылады, әсіресе оларды ұтымды пайдалану басым бөлігі болып табылады. 
Қазақстанда климаты құрғақ ел ретінде жайылымдарды суарудың екі тәсілі бар. Бiрiншi тәсiл – 
ашық көздердi (бұлақтар, бастаулар, өзендер, көлдер) осы тәсiлдiң көмегiмен табиғи су көздерi 30-
32 млн га жайылымды (жайылымдардың барлық аумағының 1/5) ғана қамтамасыз ете алады. Екінші 
тәсіл – жер асты суларын жер бетіне елді мекенге жақын инженерлік құрылыстармен тасымалдау. 

Жайылымдарды пайдалануды реттеу әсіресе Жамбыл облысында маңызды, онда ауыл 
шаруашылығы мақсатындағы жерлердің жалпы ауданы 4,5 млн гектардан асады, оның ішінде 
жайылымдар 65% – 2,9 млн гектарды құрайды. 

Өңірде жайылымы бар, бірақ үй малы жоқ 5 мыңнан астам ауыл шаруашылығы құрылымдары 
бар. Бұл ретте малдың басым бөлігіне ие облыс халқының жайылымы жоқ. 

Осыған байланысты осы зерттеулердің мақсаты Жамбыл облысының Қордай ауданында мал 
жаю әдісінің мысалында жайылымдық ресурстарды ұтымды пайдалану жөніндегі ғылыми тәсілдерді 
әзірлеу болды. 

Зерттеулер «Батыр» шаруа-фермер қожалығының жерлерінде жүргізілді. Ол жердің жайылым-
дары үш географиялық аймақта орналасқан және бес дербес телімдерден тұрады: тау бөктерлі-
далалық (950 га), тау бөктерлі-құрғақ далалық (1370 га) және тау бөктерлі-шөлейтті (1880 га). Бұл 
шалғай жайылымдардың жалпы ауданы 4,200 гектарды құрайды. 

Түйінді сөздер: тозу, айналым, тік (биіктік) аймақтылық, табиғи аймақ, топырақтың 
ылғалдылығы, өнімділік, жануарлар. 
 

УСЛОВИЯ ВЕРТИКАЛЬНОЙ ЗОНАЛЬНОСТИ ПОЧВ  
В ФИТОЦЕНОЗАХ ЮГО-ВОСТОКА КАЗАХСТАНА 

 
Исаева Ж.Б.* – PhD, ассоциированный профессор кафедры инженерии и промышленных 

технологий, ТОО «Инновационный Евразийский университет», г. Павлодар, Республика Казахстан. 
Ансабаева А.С. – PhD, ассоциированный профессор кафедры агрономии, НАО «Костанайский 

региональный университет имени Ахмет Байтұрсынұлы», г. Костанай, Республика Казахстан. 
Сарсембаева А.Ш. – кандидат сельскохозяйственных наук, старший преподаватель кафедры 

биологии, НАО «Казахский национальный женский педагогический университет», г. Алматы, 
Республика Казахстан. 

Жаппарова А.А. – кандидат сельскохозяйственных наук, профессор кафедры почвоведения, 
агрохимии и экологии, НАО «Казахский Национальный аграрный исследовательский университет», 
г. Алматы, Республика Казахстан. 
 



АУЫЛ ШАРУАШЫЛЫҒЫ ҒЫЛЫМДАРЫ СЕЛЬСКОХОЗЯЙСТВЕННЫЕ НАУКИ 
 

151 

Одним из важнейших направлений развития агропромышленного комплекса в стране являет-
ся управление пастбищной природы, приоритетной частью является их рациональное использо-
вание. В Казахстане, как стране с сухим климатом, есть два способа полива пастбищ. Первый 
способ – использование открытые источники (ручьи, родники, реки, озера) с помощью данного 
способа природные водоисточники могут обеспечить лишь 30-32 млн га пастбищ (1/5 всей терри-
тории пастбищ). Второй способ – транспортировка подземных вод на поверхность инженерными 
сооружениями вблизи населенного пункта. 

Регулирование использования пастбищ особенно важно в Жамбылской области, где общая 
площадь земель сельскохозяйственного назначения составляет более 4,5 млн га, из них пастбища 
занимают 65% – 2,9 млн га. 

В регионе насчитывается более 5 тысяч сельскохозяйственных образований, имеющих паст-
бища, но не имеющих домашнего скота. При этом население области, владеющее большей частью 
скота, не имеет пастбищ. 

В связи с этим целью данных исследований была разработка научных подходов по рациональ-
ному использованию пастбищных ресурсов, на примере метода дистанционного выпаса скота, в 
Кордайском районе Жамбылской области. 

Исследования проводились на землях крестьянско-фермерского хозяйства «Батыр». Пастби-
ща состоят из пяти самостоятельных участков, которые расположены на трёх географических 
зонах: предгорно-степной (950 га), предгорно-сухостепной (1370 га) и предгорно-полупустынной 
(1880 га). Общая площадь этих отдаленных пастбищ составляет 4,200 га. 

Ключевые слова: деградация, ротация, вертикальная (высотная) зональность, природная 
зона, влажность почвы, урожайность, животные. 
 

Introduction. The area of natural forage lands of the Republic of Kazakhstan is 188 million ha, it is the 
national heritage of the country. The largest per capita forage area is believed to be Kazakhstan, followed by 
Australia, Canada, Russia, Argentina, the United States and other countries [1, р.5]. 

According to the data of the Agency of the Republic of Kazakhstan, a total of 27.1 million hectares of 
pastures are moderately and severely degraded. In zonal aspect the destruction of pasture ecosystems is 
observed to a greater extent in the plain part, where more than 95% of all degraded pastures are located, 
including desert and semi-desert zones – 16.1 million ha or 60% of their area. Pasture run-down is the main 
consequence of changing ecological conditions and irrational human economic activity. It is manifested in the 
loss of valuable fodder plant species from the grass stand and their replacement by weedy, non-digestible and 
annual species [2, р.55, 3, р.37]. 

The consequence of forage lands’ degradation is catastrophic for graziery and ecological condition. 
First, the degradation of forage lands affects the productivity of pastures. Excessive grazing of phytomass by 
cattle, have negative effect for the ability of phytocenoses to seed renewal, especially before the completion 
of the stage of seed maturation. The compaction of the root layer because of trampling by cattle greatly 
complicates the vegetation of the dominant steppe phytocenoses of plants of the cereal family, which is 
associated with the spongy type of their root systems. Accordingly, the decline of root mass and the depth of 
the root system penetration weaken the drought resistance of plants dramatically. Meanwhile, plants of other 
families with a rod-shaped root structure, for which high soil density is not a limiting factor of their growth and 
development, may receive benefits, but they have little feed value. All these factors affect the qualitative and 
quantitative indicators of pasture mass. 

The decrease in pasture productivity affects the lack of feed directly. Approximately 11 million cattle are 
brought to pastures each year. According the Draft law on improvement of pasture infrastructure in 
Kazakhstan, the daily consumption of per animal is 35 kilograms of feed, and grazing time is 180 days per 
year. So one animal needs about 6.3 tons of dry mass, but now this figure does not exceed 4.6 tons. The 
shortage of hay is 30% per animal.  

Secondly, the degradation of pastures not only leads to a decrease in gross forage, but also causes the 
formation of large foci of wind erosion. The soil areas that are trampled by cattle and stripped of vegetation 
are exposed to increasing winds, which leads to soil decomposition and transfer. Then a more global 
environmental problem occurs – desertification. 

About 75% of the country's territory is exposed to an increased risk of environmental disaster, and the 
most seriously degraded has been pastures adjacent to rural settlements and wells. 26.6 million ha of 
degraded pastures in the Republic are estimated by the extreme degree of desertification. 

According to the analysis of scientific research, to date there is no single definition of land degradation, 
but the processes of deterioration of land properties and reduction of its productive capacity play a predominant 
role in it. Rules for the rational use of agricultural landscapes define degradation as a decrease in the fertility 
of land caused by agricultural activity, leading to a reduction in its natural and economic significance [4]. 

According to the data of the Committee for Land Resources Management of the Ministry of Agriculture 
of the Republic of Kazakhstan as of 01.11.2023, the land fund of the Zhambyl region is 11,938.2 thousand 
hectares. Changes that occurred in the areas of land categories in 2023 are explained by the transfer of lands 
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from one category to another in connection with the provision of land plots for various purposes and clarification 
of their areas as a result of ongoing inventory and clarification of lands [5]. 

Information on distribution of utilized lands by categories in the Zhambyl region for 2022-2023 is 
presented in Table 1. 
 

Table 1 – Distribution of lands for the Zhambyl region for 2020-2023 by categories, thousand ha 
 

№ Land category 2020 2021 2022 2023 
1 Agricultural land 4705,3 4693,0 4675,8 4661,6 
2 Land of settlements 464,9 672,2 842,2 842,2 
3 Lands of industry, transport, communication, 

defense and other non-agricultural purposes 
174,7 175,0 174,9 176,2 

4 Lands of specially protected natural territories 11,6 11,6 11,6 11,6 
5 Lands of the forest fund 4429,0 4429,1 4429,1 4429,1 
6 Water fund lands 356,1 356,1 356,1 356,3 
7 Reserve lands 1796,5 1601,2 1448,5 1461,2 
Total 11 938,1 11 938,2 11 938,2 11 938,2 

*Source: Committee on Land Resources Management of the Ministry of Agriculture of the RK 
 

The changes in the areas of land categories in 2022 are explained by the transfer of lands from one 
category to another, in connection with the provision of land plots for various purposes and clarification of their 
areas as a result of ongoing inventories and clarification of lands. Thus, the total area of lands of residential 
settlements increased by 170 thousand hectares at the expense of agricultural lands and reserve lands with 
the expansion of the borders of rural settlements to meet the needs of the population in pasture lands. 

The purpose of the research is to develop scientific approaches to the rational use of pasture resources, 
using the example of remote grazing in the Kordai district of the Zhambyl region. 

Research objectives: 
1) Assessment of the impact of year-round grazing on agroecological indicators of pastures; 
2) Comparative characteristics of pastures in terms of productivity and feed quality; 
3) Evaluate the effectiveness of seasonal and intra-seasonal crop rotation in the use of pastures in terms 

of ecological and economic sustainability Research methods. 
The research was carried out on the lands of the Batyr peasant farm. Pasturelands of the farm consist 

of five independent sites, which are located on three geographical zones: foothill-steppe (950 ha), foothill dry 
steppe (1370 ha) and foothill semi desert (1880 ha). The total area of these distant pastures is 4.200 ha. 

Foothill-steppe zone*. The altitude is 1350 meters above sea level, the soil is dark chestnut. Average 
annual air temperature is +7.4ºС Frost-free period – 164 days. Average annual precipitation is 418 mm. Of 
them for the cold period (XI-III) – 155 mm; for the warm period (IV-X) – 263 mm. 

Foothill-dry-steppe zone. The altitude is 1200 meters above sea level, the soil is light chestnut. Average 
annual air temperature – +7.8ºС Frost-free period – 170 days. Average annual precipitation is 320 mm. Of 
them for the cold period (XI-III) – 120 mm; for the warm period (IV-X) – 200 mm. 

Foothill-semi desert zone. The altitude is 800 meters above sea level, the soil is sierozem ordinary. 
Average annual air temperature – +8.0ºС.  

Frost-free period – 142 days. Average annual precipitation – 271 mm. Of them for the cold period (XI-
III) – 91 mm; for the warm period (IV-X) – 180 mm. 

* annual average data from the Kordai weather station, which is located 40 km from our site 
 

Scientific approaches that are presented in this paper show a fundamentally new direction about the 
recovery of land negative affected by human impact. The research was carried out by the following scheme 
(Figure 1). 
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Figure 1 – Scheme of research 
 

The development presented by us is a fundamentally new direction for the restoration of land resources 
that have undergone negative changes from anthropogenic impact. The studies were carried out in according 
to the following scheme [6, р.248]. List of completed work on accounting and observations: 

1) Determination of the soil water-physical indicators: reserves of productive moisture were determined by 
thermostatic-weight method. Soil samples used to determine moisture in the field were taken using a special drill, 
immersing it in the soil to a predetermined depth. The soil samples were selected from each 10 cm of soil layer, 
then placed in a pre-weighed aluminum cups. In the laboratory, it was weighed on electronic scales with an 
accuracy of 0.01 g. Then the cups with soil were placed in a drying cabinet and dried to a constant mass at a 
temperature of 105 °C. Determination of the volume mass of soil was carried out on 4 fixed plots, in layers of 10 
cm to the depth of 50 cm [7, р.416]. Determination the soil moisture reserves in 4 points, by drilling up to 0. 5 m 
in 10 cm by thermostatic-weight method according to seasons: spring, summer and autumn in triplicate; deter-
mination of green mass yield on specific plots of 10 m2 plant outlines for the grazing period [8,р.272, 9, р.13]. 

The agrochemical soil analysis included: cation-anionic composition of aqueous extract [10], content of 
humus – by Tyurin [11], content of mobile mineral forms of phosphorus and potassium -in carbon ammonium 
extract by Machigin (Central Institute of Agricultural Chemical Services) [12], content of nitrates' nitrogen – by 
ionometric method [13]. 

2) Measuring the projective cover of plants and weighing the pasture mass of herbage: for each plot, 
the design coverage is calculated by applying a ‘Ramenskij grid’ to the grass and by calculating the percentage 
of filled cells. Determination of the pasture mass was carried out by the Method of accounting for the harvest 
of yield hayfields and pastures in stationary experiments [14]. Mowing of grass was carried out in a continuous 
way with a mower which harvesting width was 2.1 m and height – 6-7 cm. Drying, weighing of mowed grass 
was carried out directly on the sites (10 m2). 

3) Determination of nutritional value of feed: determination of the chemical composition of feed by 
seasons was determined in the laboratory of the “Kazakh Scientific Research Institute of Animal Breeding and 
Forage Production”. That included the definition of content of moisture, crude protein, fat, ash, fiber, 
phosphorus, calcium, as well as digestible protein, metabolic energy and feed units. 

4) Determination of the increase in animals' live weight: measurement of live weight gain of animals was 
carried out weighing selected animals in control and experimental groups.  

The gain of live weight of animals was established by weighing of the 10 sheep from different age groups 
in the spring and in the autumn. The value of the relativity of mass gain (growth intensity) was calculated by 
the Schmalhausen and Brody method [15]. 

5) To conduct a statistical analysis of the experimental data, the methods of the Dospekhov variance 
analysis [16, р.352] were used using the SNEDECOR program. To calculate the average values and standard 
errors, the ANOVA software in Microsoft Excel was used, and the significance of probabilities was estimated 
using the Student t-test [17]. 
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Discussion and results. 
Based on the results of geo-botanical studies, distant pastures were divided according to their use time: 

pastures located in the foothill steppe area should be used in autumn, the foothill dry steppe pastures – in 
summer, foothill semi desert pastures in spring. In all these remote areas, there was carried out the normalized 
grazing of experimental animals, where the degree of grazing was less than 70% of the total herbage mass 
(Figure 2). 

On the control site, the projective cover by grass was between 30-35%. In the distant spring pasture, 
this indicator was at the level of 50-55%, in summer and autumn pastures – 70-80%. At the end of studies, on 
the distant sites the projective cover increased by 8-10% due to the appearance of young shoots of growing 
plants, while in the control sites this indicator remained almost unchanged. 
 

    
Foothill semi-desert zone (control)                               Foothill semi-desert zone (spring pasture) 

Foothill dry steppe zone (summer pasture)                                       
Foothill steppe zone (autumn pasture) 

 
Figure 2 – Pasture lands of “Batyr” farm 

 
 

During the work, on selected botanical associations in all geographical areas there were carried out 
different studies, starting with the measuring of soil moisture, including the determination of pasture mass and 
ending with the weighing of live weight of animals because of the grazing. 

The research we carried out, concerning the determination of the total moisture reserve in soil, showed 
that all types of pastures in the springtime had a sufficient level of humidity suitable for the initial growth of 
grasses. 

In this context, in the foothill semi desert zone with ordinary grey soil (control), the moisture accumulated 
in winter and early spring periods is used not only for the growth and development for the grass, but also spent 
on physical evaporation from the soil surface. 

The maximum content of the soil moisture shows the foothill steppe zone with Poa, Onobrychis, Festuca, 
Carex, Alyssum plants, compared with other variants of experience, and it is logical. It is because of the fact 
that in the piedmont-steppe zone more precipitation falls, for the proximity of the mountains, and in the regions 
located at an altitude of 1350 meters above sea level, snow comes off the surface of pastures only in mid-April 
(Table 2). 
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Table 2 – Soil moisture in seasonal pastures, % 
 

Year Season Depth of 
sampling, 

cm 

Pastures according their use 
Control (all-year 
grazing) Foothill 

semi desert  

Spring grazing 
Foothill semi 

desert  

Summer grazing 
Foothill dry 

steppe  

Autumn 
grazing 

Foothill steppe  

1  
year 

spring 

0-10 4.8 6.1 10.3 14.1 
10-20 5.2 6.3 10.7 14.1 
20-30 5.2 7.1 11.2 14.1 
30-40 7.3 7.6 11.7 14.7 
40-50 8.6 8.2 12.3 15.5 

summer 

0-10 3.7 3.5 5.7 3.0 
10-20 4.3 6.1 7.4 7.4 
20-30 4.7 6.1 9.2 7.9 
30-40 5.3 6.2 9.7 7.7 
40-50 5.6 5.8 8.6 6.3 

autumn 

0-10 1.6 2.1 4.1 4.8 
10-20 1.9 2.8 3.2 5.6 
20-30 2.1 3.2 4.6 5.8 
30-40 4.5 4.7 5.9 6.1 
40-50 5.3 5.1 7.3 6.1 

2 
year 

spring 

0-10 11.5 12.6 22.2 24.1 
10-20 12.2 12.6 20.5 25.3 
20-30 12.1 13.6 19.8 22.7 
30-40 11.2 13.2 18.1 22.2 
40-50 10.7 12.6 18.1 22.1 

summer 

0-10 3.6 4.2 6.9 8.1 
10-20 3.9 4.8 7.1 8.4 
20-30 4.2 5.3 7.8 9.1 
30-40 4.8 6.0 7.0 8.7 
40-50 5.5 5.8 6.4 7.4 

autumn 

0-10 2.6 2.8 4.4 5.3 
10-20 2.9 3.7 4.6 6.6 
20-30 3.1 3.6 4.8 7.1 
30-40 3.8 4.3 5.2 6.9 
40-50 4.1 4.8 5.7 7.3 

3 
year 

spring 

0-10 11.2 12.2 16.8 22.4 
10-20 11.9 13.3 14.0 23.4 
20-30 10.2 14.4 13.3 19.4 
30-40 11.8 14.6 13.7 18.3 
40-50 10.5 13.3 13.2 19.6 

summer 

0-10 2.9 3.5 5.0 7.5 
10-20 3.7 4.8 5.4 8.1 
20-30 4.0 5.2 5.9 8.3 
30-40 5.2 5.6 6.8 8.4 

autumn 

0-10 2.2 2.7 4.1 5.1 
10-20 2.6 3.6 4.2 5.8 
20-30 3.0 3.7 4.6 6.1 
30-40 3.4 4.0 5.0 6.5 
40-50 3.7 4.6 5.6 6.8 

 
In addition, they are located on a dark chestnut soil, and the wetting of the soil along the moisture profile 

is more than 100 cm in the spring. 
In order to identify feed capacity of the used pastures, we have determined the yield of pasture herbage 

in the selected plant associations according to seasons.  
Studying the yield of pasture mass of natural grass on average for three years, showed that the most 

productive was the site of spring use pastures was the Ephemerae-Artemisia type of pastures – 1.55 t/ha in 
spring. In the area of summer use pastures, the highest yield of pasture mass was noted in the Festuca-Artemisia-
variiherbetum type – 1.97 t/ha in summer. In the autumn use region, the productivity of pasture was higher on 
the vegetation contour consisting of Onobrychis-Bromopsis-Festuca vegetation – 2.59 t/ha in the autumn. 
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At the same time, despite seasonal use, the peak yield on all types of pastures falls on the summer 
periods. The lowest productivity of pasture mass was obtained in the control variant of the experiment with 
year-round use. In this variant, the grass yield was 0.79 t/ha in spring, 0.41 t/ha in summer, and 0.39 t/ha in 
autumn. Moreover, it decreased by the end of the study compared to the beginning of the experiment, 
amounting to 0.52 t/ha, 0.35 t/ha, and 0.38 t/ha in 2017, respectively. 

This reduction in yield due to the fact that in recent year the number of grazed animals on the village 
lands has increased. The increase in livestock was caused by the great interest of meat producers due to 
rising meat prices. 

The study of the chemical composition of plants in the project area showed a decrease in protein from 
spring to fall. On the contrary, the composition of cellulose increases as the grazing period ends and reaches 
the index in September. This is because plants complete growth and development, dry out and accumulate. 
As a result, the amount of protein decreases and the amount of cellulose increases. These dynamics are 
related to natural seasonal changes in plants. When plants enter the dormancy or drying phase, they accu-
mulate few nutrients in the form of proteins and many structural components in the form of greens (Figure 3). 
 

   
Forage processing in the Laboratory of Zootechnical Analysis of the Kazakh Research  

Institute of Fodder Production and Animal Husbandry 
 

Results of fodder sampling. The study of chemical composition of plants in different regions for three 
years showed the following results of crude protein content: in the control variant (pastures around the 
village) in spring 7.4%, in summer 6.6%, in autumn 5.6%; in the foothill semi desert zone in spring 8.1%, in 
summer 7.3%, in autumn 6.1%; in the foothill dry steppe zone in spring 8.8%, in summer 7.9%, in autumn 
6.8%; in the foothill steppe zone in spring 9.1%, in summer 8.2%, in autumn 6.9%.  

Cellulose content: in the control variant (pastures around the village) spring 25.8%, summer 27.3%, 
fall 28.7%; in the foothill semi desert zone spring 8.1%, summer 7.3%, fall 6.1%; in the foothill dry steppe 
zone spring 8.8%, summer 7.9%, fall 6.8%; in the foothill steppe zone spring 9.1%, summer 8.2%, fall 6.9%. 
 

 

Figure 3– Results of the study of chemical composition 
 

For conducting an economic assessment of seasonal use of pastures the researchers selected two 
groups (experimental and control) of animals-analogues, including three age groups – stud ram, ewes of the 
third year, and lambs of the current year of birth (Table 3). The breed of sheep was the Kazakh fine-wool 
sheep. Assessment was conducted twice a year – in spring and in autumn. The difference in starting indicators 
of animals' live weight (every year before the start of grazing) on average for three years did not exceed 1.5 
kg. The control group was grazed in the foothill semi desert zone on the lands of the Kenen settlement, free 
year round in one place. The experimental group was grazed on seasonal pastures. 

Thus, it can be seen from the obtained data that a higher gain of live weight was demonstrated by the 
experimental group of animals, experiencing a rational seasonal grazing system. According to the results of 
seasonal use for three years of research, the weight gain of stud rams was 3.370 kg/head, ewes – 8.020 
kg/head, and lambs of the current year of birth – kg/head kg more than the control groups of animals that 
grazed unsystematically. 
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Table 3 – The live weight gains of animals, kg/head 
 

Season The live weight, kg/head 
Stud ram (n=10) Ewes (n=10) The lambs of the current 

year of birth (n=10) 
experimental 

group 
control 
group 

experimental 
group 

control 
group 

experimental 
group 

control 
group 

spring 83.520 81.690 51.120 49.840 17.940 16.970 
± 1.64 ± 1.53 ± 1.26 ± 1.25 ± 2.21 ± 2.18 

autumn 85.300 82.120 58.450 54.700 36.300 27.400 
± 1.47 ± 1.46 ± 0.75 ± 0.81 ± 0.58 ± 2.72 

spring 81.340 81.410 48.320 49.100 14.80 14.600 
± 0.67 ± 0.72 ± 0.83 ± 1.03 ± 2.46 ±2.60 

autumn 86.370 83.740 59.100 55.000 38.800 31.950 
± 0.60 ± 0.81 ± 0.67 ± 0.39 ± 0.72 ± 1.12 

spring 79.300 80.100 49.200 49.800 15.800 15.400 
± 0.64 ± 0.73 ± 2.05 ± 1.44 ± 1.99 ± 1.93 

autumn 87.700 83.400 63.300 56.100 43.000 32.800 
± 1.25 ± 1.24 ± 1.23 ± 2.02 ± 1.98 ± 2.01 

Average spring 83.380 81.060 49.550 49.580 16.180 15.650 
autumn 86.450 83.080 60.280 52.260 39.360 30.720 

 
During the pasture period, the increase of the experimental group’s live weight was higher than in 

previous years of the study. The increase in live weight gain in experimental group’s animals is due to the fact 
that, when animals were grazing on seasonal sites, there was used an intra-seasonal pasture rotation. It 
reduced almost three times unproductive (idle) movement of animals in search of food and grazing area and 
trampling vegetation, which led to the elimination of degradation of pasture lands. 

In addition, the experimental data showed that during the pasture period the highest increase in live 
weight was provided by lambs of the current year of birth. For three years of research during the grazing period, 
the increase in live weight of lambs from spring to autumn in the experimental group was 23.180 kg/head, and 
in the control group it was 15.070 kg/head on average. Such high rates of live weight gain of lambs during the 
pasture period were mainly due to the increase of muscle mass.  

Rational use of natural pastures allows increasing the grazing capacity of forage land, and getting a full 
valuable and cheap livestock product. Rational pasture maintenance of livestock not only reduces the cost of 
fuel by 6-7 times, equipment, labor and total costs of produced feed by 2-3 times compared to stall 
maintenance, but also improves metabolic processes and reproductive functions of animals. This determines 
the big advantage of pasture feeding in the economy of important livestock products. 

It is important to remember that, the rational use of pastures has a huge impact on improving soil fertility, 
creating the conditions for the restoration of vegetation, eliminating the land degradation, and increasing the 
productivity of pastures.  

In carrying out the calculation of economic efficiency were accepted only basic expenses for 
maintenance and grazing of pasture period. Comparing the slaughter weight of sheep in two different groups 
of animals showed that in the experimental group it was more than in the control group. Considering that the 
slaughter weight of animals is 50%, we received the following data: in experimental group, slaughter weight of 
stud rams amounted to 41.540 kg/head, ewes to 26.130 kg/head and lambs to 15.360 kg/head, while in the 
control group it was 43.225 kg/head, 30.140 kg/head, 19.680 kg/head, accordingly.  

Thus, the live and slaughter weights of sheep were higher in the experimental group of animals were 
grazed in seasonal pastures than in control group were grazed in year-round pasture pastures. The difference 
was significant – 3.180 kg/head of stud rams, 3.750 kg/head of ewes, and 8.900 kg/head of lambs. Accordingly, 
grazing sheep in seasonal pastures was more cost-effective. 

Conclusions. The lowest reserve of soil moisture was observed in a year-round used control variant 
with the Artemisia herbage. The lowest productivity of pasture mass was obtained in the control variant too. A 
study of the chemical composition of plants on average over three years showed the same dynamics in protein 
content for all pastures – the peak in protein content occurred at the beginning of the growing season and 
decreased from spring to autumn, but the lowest crude protein content at the peak yield in summer was found 
in plants from the control variant. In comparison with seasonal pastures, the live and slaughter weights of 
sheep were significantly lower in control pasture, where the animals were grazed in year-round system. 

Thus, it can be concluded that the year-round used pastures located near the villages in Kazakhstan 
are less provided with moisture in the soil due to the low projective cover, less productive in the pasture mass 
and less valuable in forage qualities. So we strongly recommend the grazing on distant pastures in order to 
promote rational using, including the seasonal and intra-seasonal rotation, it is more efficient, profitable and 
environmentally friendly. 



АУЫЛ ШАРУАШЫЛЫҒЫ ҒЫЛЫМДАРЫ СЕЛЬСКОХОЗЯЙСТВЕННЫЕ НАУКИ 
 

158 

REFERENCES: 
 

1. Espolov T., Alimaev I., Kaldybaev S. Sovremennoe sostoyanie pastbishh Kazahstana i 
koncepciya ih racional'nogo ispol'zovaniya [Current state of pastures of Kazakhstan and the concept of 
their rational utilization]. Issledovaniya, rezul'taty', 2020, vol. 3 (087), pp. 5-11. (In Russian) 

2. Тaubaev B.Zh. Ocenka sovremennogo sostoyaniya peschany'h pastbishh Nary'nskih peskov 
[Assessment of the current state of sandy pastures of the Naryn sands]. Kaspijskij region: politika, e'konomika, 
kul'tura, Astrakhan, 2004, pp. 55-59. (In Russian) 

3. Issayeva Zh. Causes of degradation of natural pastures in Zhambyl region and their 
restoration. 3i: intellect, idea, innovation, vol. 3, 2024, pp. 37-44. 

4. Ob utverzhdenii Pravil racional'nogo ispol'zovaniya zemel' sel'skohozyajstvennogo 
naznacheniya. Postanovlenie Pravitel'stva Respubliki Kazahstan № 1297 ot 4 noyabrya 2011 goda [On 
approval of the Rules of rational use of agricultural lands. Resolution of the Government of the Republic of 
Kazakhstan № 1297 of November 4, 2011]. Available at: http://adilet.zan.kz/rus/docs/P1100001297 
21.04.2021. 04.03.2022 (accessed 14 April 2025). (In Russian) 

5. Svodny'j analiticheskij otchet o sostoyanii i ispol'zovanii zemel' Respubliki Kazahstan za 2023 
god [Summary analytical report on the state and use of land in the Republic of Kazakhstan for 2023]. 
Committee on Land Management of the Ministry of Agriculture of the Republic of Kazakhstan, 2024, Astana, 
available at:https://www.gov.kz/memleket/entities/land/documents/details/291911?lang=ru (accessed 14 April 
2025). (In Russian) 

6. Smailov K., Alimayev I., Kushenov K., Issayeva Zh. The use of natural pastures in the 
conditions of vertical zoning in the southeast of Kazakhstan. Ecology, Environment and Conservation, 
vol. 23 (1), 2017, pp. 248-254. 

7. Vadyunina A.F., Korchagina Z.A. Metody' issledovaniya fizicheskih svojstv gruntov [Research 
methods for the physical properties of soils]. Moscow, Agropromizdat, 1986, 416 p. (In Russian) 

8. Movsisyanc A.D. Ispol'zovanie zaseyanny'h i estestvenny'h pastbishh [Using seeded and 
natural pastures]. Moscow, Kolos, 1976, 272 p. (In Russian) 

9. Perndt N., Miller M. Seasonal conditions and climate influences. Agricultural Commodities, vol. 
7 (2), 2017, pp. 13-18. 

10. GOST 26423-85. Pochvy'. Metody' opredeleniya udel'noj e'lektroprovodnosti, pH i suhogo 
ostatka vodnoj vy'tyazhki [Soils. Methods for determining the specific electrical conductivity, pH and solid 
residue of the aqueous extract]. Available at: http://standartgost.ru (accessed 14 April 2025). (In Russian) 

11. GOST 26213-91. Pochvy'. Metody' opredeleniya organicheskih veshhestv [Soils. Methods for 
determination of organic matter]. Available at: http://standartgost.ru (accessed 20 May 2025). (In Russian) 

12. GOST 26205-91. Pochvy'. Opredelenie podvizhny'h soedinenij fosfora i kaliya metodom 
Machigina v modifikacii CINAO [Soils. Determination of mobile compounds of phosphorus and potassium 
by Machigin method modified by CINAO]. Available at: http://standartgost.ru (accessed 17 January 2025). (In 
Russian) 

13. GOST 26951-86 Pochvy'. Opredelenie nitratov ionometricheskim metodom [Soils. 
Determination of nitrates by ionometric method]. Available at: http://standartgost.ru (accessed 20 May 2025). 
(In Russian) 

14. Konyushkov N.S., Rabotnova T.A., Cacenkina, I.A. Metodika provedeniya opy'tny'h rabot na 
senokosah i pastbishhah [Methodology of experimental work on hayfields and pastures]. Moscow, 
Selhozgiz, 1961, 287 p. (In Russian) 

15. Ovchinnikov V.A. Metodika provedeniya e'ksperimental'ny'h rabot v zhivotnovodstve 
[Methodology for conducting experiments in animal husbandry]. Moscow, 1976, 261 p. (In Russian) 

16. Dospehov B.A. Metodika provedeniya polevy'h e'ksperimentov [Field experiment methodology]. 
Moscow, Agropromizdat, 1985. 352 p. (In Russian) 

17. Lakin G.F. Biometricheskie danny'e [Biometrics]. Moscow, Vy'sshaya shkola, 1990, 295 p. (In 
Russian) 
 

Information about the authors: 
 

Issayeva Zhanetta Batyrkhanovna* – PhD, Associate Professor of the Department of engineering and 
industrial technology, Innovative University of Eurasia LLP, Republic of Kazakhstan, 140000, Pavlodar, 45 
Lomov Str., tel.: 87070212963, e-mail: zhanetta.aysha@mail.ru. 

Ansabayeva Assiya Simbayevna – PhD, Associate Professor of the Department of agronomy, Akhmet 
Baitursynuly Regional University NLC, Republic of Kazakhstan, 110000, Kostanay, 47 Baitursynov Str., tel.: 
87774907779, e-mail: ansabaeva_asiya@mail.ru.  

Sarsembayeva Aiman Shakanovna – Candidate of Agricultural Sciences, Senior Lecturer of the 
Department of the biology, Kazakh National Women's Teacher Training University NLC, Republic of 
Kazakhstan, 050000, Almaty, 114 Gogol Str., tel.: 87017340050, e-mail: sarsembaeva_aiman@mail.ru.  

http://adilet.zan.kz/rus/docs/P1100001297%2021.04.2021.%2004.03.2022
http://adilet.zan.kz/rus/docs/P1100001297%2021.04.2021.%2004.03.2022
https://www.gov.kz/memleket/entities/land/documents/details/291911?lang=ru
http://standartgost.ru/
http://standartgost.ru/
http://standartgost.ru/
http://standartgost.ru/
mailto:zhanetta.aysha@mail.ru
mailto:ansabaeva_asiya@mail.ru
mailto:sarsembaeva_aiman@mail.ru


АУЫЛ ШАРУАШЫЛЫҒЫ ҒЫЛЫМДАРЫ СЕЛЬСКОХОЗЯЙСТВЕННЫЕ НАУКИ 
 

159 

Zhapparova Aigul Absultanovna – Candidate of Agricultural Sciences, Professor of the Department of 
soil science, agrochemistry and ecology, Kazakh National Agrarian Research University NLC, Republic of 
Kazakhstan, 050010, Almaty, 8 Abai Ave., tel.: 87077460060, e-mail: aigul7171@inbox.ru.  
 

Исаева Жанетта Батырханқызы* – PhD, қауымдастырылған профессор, Инженерлік және 
өнеркәсіптік технологиялар кафедрасы, «Инновациялық Еуразия университеті» ЖШС, Қазақстан 
Республикасы, 140000, Павлодар қ., Ломов көш., 45, тел.: 87070212963, e-mail: zhanetta.aysha@mail.ru.  

Ансабаева Асия Симбайқызы – PhD, қауымдастырылған профессор, Агрономия кафедрасы, 
«Ахмет Байтұрсынұлы атындағы Қостанай өңірлік университеті» КеАҚ, Қазақстан Республикасы, 
110000, Қостанай қ, Байтұрсынов көш., 47, тел.: 87774907779, e-mail: ansabaeva_asiya@mail.ru.  

Сарсембаева Айман Шақанқызы – ауыл шаруашылығы ғылымдарының кандидаты, аға 
оқытушысы, Биология кафедрасы, «Қазақ ұлттық қыздар педагогикалық университеті» КеАҚ, 
Қазақстан Республикасы, 050000, Алматы қ., Гоголь көш., 114, тел.: 87017340050, e-mail: 
sarsembaeva_aiman@mail.ru. 

Жаппарова Айгүл Абсултанқызы – ауыл шаруашылығы ғылымдарының кандидаты, профессо-
ры, Топырақтану, агрохимия және экология кафедрасы, «Қазақ ұлттық аграрлық зерттеу 
университеті» КеАҚ, Қазақстан Республикасы, 050010, Алматы қ., Абай даңғ, 8, тел.: 870774600-60, 
e-mail: aigul7171@inbox.ru. 
 

Исаева Жанетта Батырхановна* – PhD, ассоциированный профессор кафедры инженерии и 
промышленных технологий, ТОО «Инновационный Евразийский университет», Республика 
Казахстан, 140000, г. Павлодар, ул. Ломова, 45, тел.: 87070212963, e-mail: zhanetta.aysha@mail.ru.  

Ансабаева Асия Симбаевна – PhD, ассоциированный профессор кафедры агрономии, НАО 
«Костанайский региональный университет имени Ахмет Байтұрсынұлы», Республика Казахстан, 
110000, г. Костанай, ул. Байтурсынова, 47, тел.: 87774907779, e-mail: ansabaeva_asiya@mail.ru.  

Сарсембаева Айман Шакановна – кандидат сельскохозяйственных наук, старший препода-
ватель кафедры биологии, НАО «Казахский национальный женский педагогический университет», 
Республика Казахстан, 050000, г. Алматы, ул. Гоголя, 114, тел.: 870173400-50, e-mail: 
sarsembaeva_aiman@mail.ru.  

Жаппарова Айгуль Абсултановна – кандидат сельскохозяйственных наук, профессор кафедры 
почвоведения, агрохимии и экологии, НАО «Казахский Национальный аграрный исследовательский 
университет», Республика Казахстан, 050010, г. Алматы, проспект Абая, 8, тел.: 87077460060, e-
mail: aigul7171@inbox.ru. 
 
 
MRNTI 68.01.11 
UDC 631.313 
https://doi.org/10.52269/KGTD2531159 
 

MATHEMATICAL MODEL OF FURROW FORMATION BY AN ELLIPTICAL BLADE  
OF AN ACTIVE ROTARY TILLAGE TOOL 

 
Kravchenko R.I.* – PhD, acting Head of the Department of agricultural machinery and transportation, 

Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan. 
Amantayev M.A. – PhD, acting Associate Professor of the Department of agricultural machinery and 

transportation, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan. 
Zhang W. – Professor, Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural 

Affairs, Nanjing, People’s Republic of China. 
Zolotukhin Ye.A. – PhD, acting Associate Professor of the Department of agricultural machinery and 

transportation, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan. 
 

Machines and implements equipped with actively driven rotary tillage tools are widely used in surface 
tillage operations. However, the process of furrow formation by such tillage tools has not been sufficiently 
investigated. This study proposes a mathematical model to describe furrow formation and analyzes the 
technological process involving an elliptical blade of an active rotary tillage tool. The study is conducted under 
specific operational parameters: angle of inclination of the tool from travel direction was 40°, and a kinematic 
parameter ranging from 0.8 to 2.2. 

The tillage blade is characterized by a inclination angle from the axis of rotation and is designed as an 
elliptical blade oriented along the major semi-axis of the ellipse. This elliptical blade, functioning as the 
executive operating element of the rotary tillage tool, forms a groove with a parallelogram-shaped geometry 
when viewed from above, and an elliptical segment in cross-section. At sharp angles of inclination of the tool 
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