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The article presents data obtained during study conducted in the context of the vertical (altitudinal)
zonation of soils in the southeastern part of Kazakhstan, aimed at studying the causes of pasture degradation.
The technologies for their restoration in specific project areas are also outlined.

Natural forage lands are the basis of nutrition for animal husbandry. A study of the current state of the
food supply in our country shows that up to 80% of the animal feed ration is pasture forage. More than 64% of
the area of Kazakhstan is occupied by pasture lands. Pasture forage is a plant resource that is renewed
annually, and its potential productivity is about 22-26 million tons of feed units. Nevertheless, it should be noted
that the consumer attitude of users to these natural resources has a negative impact on their nutritional value.
Yields decrease, the composition of the grass layer and the quality of the forage change, and the areas become
overgrown with inedible and poisonous plants.

During the study, water and physical parameters of the soil, agrochemical analysis of the soil,
measurement of the projective cover of plants and weighing of the pasture mass of grass, determination of the
forage nutritional value (chemical composition) were carried out. Taking into account the seasonal yield of
natural grass, the increase in live weight of animals during the grazing period and economic efficiency were
determined. In the course of the ongoing work, conditions have being created for the restoration of degraded
pastures in the Zhambyl region. The growth and development of the green cover increases by 14-17%, and
livestock production rises by 11% due to rational grazing practices.

Key words: degradation, rotation, vertical (altitudinal) zonation, natural zone, soil moisture, yield,
animals.

XXAMBbIN OBNbICbIHAAFbI TABUFU XANbINLIMAAPObLIH TO3Y
CEBENTEPI XXOHE ONAPAbI KANMbIHA KENTIPY

Ucaesa XK.b. — PhD dokmopsbl, « BemepuHapusi xxeHe eHepKacinmik mexHoroeausinap» kagpeodpacbiHbIH
doueHmi, NIHHosauusinbik Eypa3sus yHusepcumemi, lNasnodap K., KazakcmaH Pecrnybrnukachsi.

Makanada xalibinbiMOapdbiH mo3y cebenmepiH 3epmmey MakcambiHOa KazakcmaHHbIH OHMyCcmikK-
welrbic berigiHdeai monbipakmbiH mik (buikmik) alimakmelinbiFsl XardalbiH0a 3epmmey 6apbiCbiHOa asnblHFaH
Oepekmep kepceminzeH. Onapdbi 6enaini 6ip xxobarnbik aymakmapda KasrblHa Kenmipy mexHornoausinapbl
KenmipineeH. Taburu xemwern ankanmapbl Mas wapyawblbifbl YWIH a3bIK-mynikmiH Heaisi 607bin
mabbinadel. bi3diH enimizdeai xem-wen 6a3ackiHbiH Kazipei xal-kyUiH 3epmmey KepcemkeHOel, Xa-
HyapnapObiH XeM-wer payuoHbiHbIH 80 %-bi xalblibIMObIK Xemae muecini. KazakcmaH aymarbiHbiH 64 %-
OaH acmambiH XalblbIMObIK Xepsiep asbin xambip. XKalblibiMObIK XeM-6yi Xbl calibiH XaHapmbliambiH
OCiMOiK KOpbl XXOHEe OHbIH eHiMOiniai wamameH 22-26 Mu/IUOH MOHHa XeM bipiiieiH Kypalobl. [JeceHMeH,
natiGanaHywnslnapObiH 0Cbl maburu pecypcmapra mymbiHyWbIIbIK KambliHacbl 01ap0biH maramMObiK KyHObI-
INbIfbIHa mepic acep ememiHiH amar emkeH XeH. OHiMOinik memeHOeldi, wenmiH KypaMbl MEH XeM canachbl
e3z2epedi, an aymakmap Xeyae xxapaMcbi3 XoHe yrbl eciMOikmepmeH mosbin kemeoi.

3epmmey bapbicbiHOa MonbipakmbiH Cy-ghU3uKasibIK KepCemkilmepi, mornbsipakmbiH az2poxXUuMUsIIbIK
marndaysi, eciMOikmepdiH npoekmuemi xabbiHbIH 65lley XoeHe WernmiH XalblbiMObIK MaccachiH erley,
XKemwernmiH maramObIK KyHObINbIFbIH aHbIKmay (XUMUSIIbIK KypaMbl) xypeisindi. Taburu wenmid maycbiMObIK
OHiMOirnlieiH eckepe ombIpbin, Xxalbl/ibIM Ke3eHiHOe xaHyapsiapOblH Mipi canmMarbiHbiH ©CYi XXOHE 3KOHO-
MukanbiK muimoiniei aHbIkmanobl. XKypaisinin xamkaH xyMmbicmapOb! opbiHOay 6apbicbiHOa XXambbinn 0bribI-
CbIHbIH MO3FaH XalblibiIMOapbIH KaslrbiHa Kenmipy ywiH xardadiap xacanaobl, 6CiMOIK XaMblTFbICbIHbIH 6CYi
meH Oamybi 14-17%-ra OeliiH yrirasiObl, Marn wapyauwblribifbl ©HIMIH YmbiMObI xato ecebiHeH eHOipy 11%-fa
yriFasiobl.

TyliiiHdi ce3dep: mo3sy, aliHanbiM, mik (6uikmik) alimakmblinbiK, maburu aliMak, monblpakKmblH biFas-
ObIbIfbl, 6HIMOINIK, XaHyaprap.
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NMPUYMHBbI AErPAOALUN ECTECTBEHHBIX MACTBULL
B XKAMBbIJICKOU OBJIACTU U UX BOCCTAHOBJIEHUE

Ucaesa XK.b. — dokmop PhD, doueHm kaghedpbl «UHXEHepusi U MPOMbILUIEHHbIE MEXHOI02UU,
UHHosauuoHHbIU Eepa3sutickull yHusepcumem, 2. lNasnodap, Pecnybniuka KazaxcmaH.

B cmambe nokasaHbl daHHble, KOmopble 6binu nony4yeHbl 8 xole uccredoeaHusi 8 yCrio8usiX
eepmukarsibHoU (8bICOMHOL) 30HaNIbHOCMU 048 t020-80CMOYHOU Yacmu KazaxcmaHa ¢ Uenbio u3ydeHus
npuyduH deegpadayuu nacmbuw. MpusedeHbl MexHOI02UU UX 80CCMAHOB8MEHUSI Ha ONpederneHHbIX MPoeKkm-
Hbix meppumopusix. [NpupoOHbIe KOpMO8bie y200bs S8MSH0MCS 0CHO80U numarusi Ons xueomHosodcmea.
U3y4yeHue meKyuje20 cocmosiHUs KopMoegoU ba3sbl 8 Haweli cmpaHe rnokasbieaem, 4mo 0o 80 % KopmMoeoz20
payuoHa XUe8omHbIx rnpuxooumcs Ha nacmbuuHblie kopma. bonee 64 % nnowadu KasaxcmaHa 3aHUMarom
nacmbuuwHbie y200bs. [NlacmbuuwiHble KopMa — 3mo pacmumesibHbil pecypc, KOmopbili eXe200HO 80306-
HoesiIsiemcs, U e2o nomexuyuarsbHas rnpodyKmMUeHOCMb cocmassisiem 0Koso 22-26 MUs/IUOHO8 IMOHH KOPMO-
8bIx eOUHUY. Tem He MeHee, He0b6X0OUMO omMemumb, 4mo nompebumernibCKoe OMHOWEHUE MoJib308ame-
ned K amum rnpupoOHbIM pecypcaM OKasblgeaem ompuuamesibHOe 8/IUSHUE Ha UX MUWEsYyo UEeHHOCMb.
YpoxaliHocmb CHUXaemcsl, cocmag mpasocmosi U Ka4yecmeo KopMa U3MEHSIIOMCs, a meppumopuu
3apacmarom HecbedobHbIMU U 5008UMbIMU PACMEHUSIMU.

B xode uccnedosaHusi 6binu ripoeedeHbl 800HO-(bU3UYECKUE MOKa3amersiu royYebl, azpoxumudyeckuli
aHanu3 royYebl, U3MepeHue MPOeKmMuUBHO20 MOKPbIMUS pacmeHull u e3gewusaHue nacmbuuwHol Macchbl
mpaeocmosi, orpedeneHue numamesibHOU UeHHOCMU KOpMOo8 (xumu4deckul cocmas). lNpuHumasi 80 8HUMa-
Hue ypoxalHOCmb €CcmecmeeHHO20 mpagocmosi 10 Ce30HaM, OornpedesieHo Mpupocm Xueol Macchl
JKUBOMHBIX 3a rnepuod ebirnaca U 3KoHoMuYeckasi aghghbekmueHocmb. B xode 8bInonHeHuUs rnpog8oouMbix
pabom coadaromcs ycriogusi Orsl eoccmaHossieHusi OeepaduposaHHbix nacmbéuuw, XKambbirnckol obnacmu,
pocm u passumue pacmumesibHO20 MoKposa yeesiuqusaemcsi 00 14-17%, npou3sodcmeo XXueomHO800-
yeckol rnpolyKyuu 3a c4em payuoHanbHo20 ebinaca ysenudueaemcsi Ha 11%.

Knroydeenlie cnoea: dezpadayusi, pomauus, eepmukalibHasi (8bICOMHasi) 30HaflbHOCMb, MPUPOoOHasi
30Ha, 8/1aKHOCMb 1048bI, YPOXXalHOCMb, XUBOMHbIE.

Introduction. The Republic of Kazakhstan is located in the center of the Eurasian continent at the
junction of two continents, its area is 272. 5 million hectares. Part of the territory of the Republic is located in
Europe, the main part is in Asia. In terms of land area, Kazakhstan is one of the ten largest countries in the
world, and in terms of land supply per capita, it ranks third in the world after Australia and Canada. Natural
pastures are publicly owned as one of the categories of agricultural land, which means a type of agricultural
land used as pasture for purposes such as cattle grazing. Since pastures are one of the main national
resources of the country, ensuring rational use and protection is the most important national task. According
to the cultural and technical condition, 109. 4 million hectares (61. 4%) of pastures are unadulterated. 5. 5
million hectares (3. 1%) improved, 19. 0 million hectares overgrown with shrubs (10. 6%), 1. 6 million hectares
covered with tussock (0. 9%), 3. 2 million hectares — filled (1. 8%), 4. 7 million hectares — (2. 6%) stony, 7. 7
million hectares — (4. 3%) overgrown areas, 27. 1 million hectares (15. 1%) — downed lands. Of the 183. 4
million hectares of pasture land available, only 43.8 % or 80. 0 million hectares are used for grazing. Basically,
the livestock of all types of animals is kept in territories located near settlements, and these land plots are
currently being degraded, because 20, 0 million heads of all types of animals of private farmsteads and peasant
farms are grazed on these areas. It can be seen from this that due to the irrational use and violation of
traditional grazing rules, especially near populated areas, pasture users are experiencing a shortage of
pastures and, accordingly, the load on the unit area of grazing of farm animals increases. All these processes
occur due to existing legal barriers, namely the imperfection of the legislative framework regarding the
strengthening, distribution and use of pasture resources [1, 2].

The Zhambyl region is naturally and climatically located in the desert zone of the temperate zone,
characterized by low precipitation, high evaporation and significant daily and annual temperature fluctuations.
The main climatic feature is aridity, which directly determines the uniqueness of the landscape of the region
[3].

Overrun of pastures is the main consequence of changing environmental conditions and irrational
human economic activities. It manifests itself in the loss of valuable forage plant species from the grass stand
and their replacement by weeds, inedible and annual species. Depending on the nature of the failure, pasture
lands are divided into three categories: 1 — with secondary vegetation (67% of all downed pastures), 2 — littered
with inedible and poisonous plants, 3 — trails, potholes, cattle driving. The third category of downed pastures
includes areas with a lack of vegetation cover and livestock destruction (temporary grazing inconvenience).
This is the extreme stage of failure, which was detected on an area of 0.8 million hectares or 3%. Their largest
areas are noted in Zhambyl and Almaty regions (240 and 172.4 thousand hectares, respectively) [4].

The purpose of the research was to study the causes of degradation of natural pastures in Zhambyl
region and their restoration.

38



AYblJ1 WWAPYALIbINbIFbI FbINIbIMOAPDI CENbCKOXO3AWUCTBEHHBLIE HAYKU

To achieve this goal, the following tasks are set: water and physical parameters of the soil, agrochemical
analysis of the soil, measurement of the projective cover of plants and weighing of the pasture mass of grass,
determination of the forage nutritional value (chemical composition) were carried out. Taking into account the
seasonal yield of natural grass, the increase in live weight of animals during the grazing period and economic
efficiency were determined.

Research methods. 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 2015-2017 according to the following scheme [5]. 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 soll
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 [6]. 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; determination of green mass yield on specific plots of 10
m?Z plant outlines for the grazing period [7, 8].

The agrochemical soil analysis included: cation-anionic composition of aqueous extract [9], content of
humus — by Tyurin [10], content of mobile mineral forms of phosphorus and potassium -in carbon ammonium
extract by Machigin (Central Institute of Agricultural Chemical Services) [11], content of nitrates' nitrogen — by
ionometric method [12].

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 [13]. 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 [14].

5. To conduct a statistical analysis of the experimental data, the methods of the Dospekhov variance
analysis [15] 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 number [16].

Discussion and results. Zhambyl region is located in the south of the Republic of Kazakhstan, the area
of which is 144. 3 thousand square km? or 5. 3% of the territory of the Republic and is located in the
southeastern part of Kazakhstan, bordered on the west and east by Turkestan and Almaty regions, on the
north by Karaganda, on the south by the Kyrgyz Republic. There are 10 districts in the structure of the region,
a city of regional subordination — Taraz and 3 cities of regional subordination — Karatau, Zhanatas, Shu. 153
rural districts, 367 rural settlements. Zhambyl region is located at an altitude of 300 to 4. 500 meters above
sea level and has a complex relief structure. The northern part is a plain, in the south — the Kyrgyz mountains
are the main part of the Talas Alatau range, in the southwest — the Karatau range. In the east there is a fairly
extensive lowland massif of the Chu-Ili mountains. Erosion-structural, erosion, Aeolian and accumulative types
of relief are widespread in the territory of Zhambyl region. The first and second types are high—-altitude areas
and disjointed arrays of medium and low mountains. The northern slopes of the ridges, confined to the lines
of tectonic disturbances, are steep, strongly dissected, with a sharp bend to the plain, the southern ones are
more gentle, belong to the erosion—structural type of relief. The erosion-structural type of relief should include
the northern and northwestern slopes of the Kyrgyz, Talas and Karatau ranges. The erosive type of relief is
observed in the western spurs of the Trans-lIli Alatau and in the Chu-Ili Mountains; the Aeolian relief dominates
in the sandy Muyunkum desert.

Climatic conditions are determined by the geographical location on the plains and the laws of vertical
(high-altitude) zonation in the mountains. Climate, one of the most important factors of soil formation and
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geographical distribution of soils, is largely determined by cosmic causes (the amount of energy received by
the earth's surface from the sun). Climate affects soil formation directly, determining the energy level and
hydrothermal regime of soils, and indirectly through other factors of soil formation (vegetation, soil-forming
rock, relief). The climate Zhambyl region is characterized by high solar radiation, sharp continentality and
severe aridity (plains).

The history of the use of these lands and comparative indicators of their past and present condition were
studied in response to questions about the causes of degradation of pastures on the territory of the farm “Batyr”
(4. 200 hectares) located in the rural district of Kenen, Kordai district, Zhambyl region. The history of the lands
on the territory of the peasant farm under study shows that they were used exclusively as pastures and hay
fields. Over the past 50 years, no other anthropogenic impact has been exerted on these lands. To compare
the humus content in the upper soil layer (0 — 10 cm), comparative research data from the “Institute of Soil
Science and Agrochemistry” and the “Kazakh Scientific Research Institute of Animal Husbandry and Feed
Production” LLP are presented (Table 1).

Table 1 — Comparative characteristics of the chemical properties of the soil and the yield of dry matter
in the project area (in a layer of 0-10 cm)

Natural Area Soil Types 1963 2012 1963 2012
year year year year

o Yield of dry mass,

humus, % centner/ hectare
Foothill semi desert zone | ordinary grey soil 1. 30 1.02 21. 1 5.6
Foothill dry steppe zone light chestnut soil 3. 57 3. 04 23.6 9.0
Foothill steppe zone dark chestnut soil 4,52 3. 07 28. 4 14.7

It follows from the table data that the previous period of use of these lands led to a decrease in humus
on dark chestnut soils to 32. 1 %; light chestnut soils to 14. 9 %; ordinary gray soils — 21. 6 %. Such changes
in soil fertility have affected the yield of forage grasses. So, if in the foothill semi desert zone, the yield of air-
dry mass in 1967 reached 21. 1 c/ha, in the foothill-dry steppe zone 23. 6 c/ha and the foothill steppe zone —
28. 4 c/ha, then in 2012 it was 5. 6, 9. 0 and 14. 7 c/ha, respectively.

The law of vertical zonation was formulated by V.V. Dokuchaev based on the study of soil cover: “As
one rises from sea level to the tops of high mountains, a number of vertical soil zones are observed,
successively replacing one another, as when moving from the equator to the pole”. The structure of vertical
zonation is determined by a number of factors, which include: the position of a mountainous country in a system
of geographical zones; its position in relation to the ocean, the height of the mountain system. The exposure
of slopes, their position relative to the prevailing movement of air masses, and temperature inversions also
have a significant impact. In conditions of vertical zonation, the following scheme of pasture resources
management for peasant farms is proposed, taking into account differences in pasture types, yield dynamics
and nutritional value of pasture feed of the main plant associations, as well as relatively small distances
between individual pasture sites. The pasture lands of the project area are located in 3 zones in conditions of
vertical zonation, to characterize the soils, we provide soil sections on seasonal pasture plots and on the lands
of the settlement (Table 2).

Table 2 — Pasture lands the farm “Batyr”

Natural Area Season of | Coordinates of the cut | Soil Types Variant (plant associations)
using points

Foothill semi | control N 42927 34,5 ; ordinary grey | Artemisia

desert zone — E 074°53 26,7 soil

1880 ha spring grazing | N 43°27 17.8 ; Artemisia — Ceratocarpus —

E 074°55 46.2" Carex — Alyssum

Foothill dry summer N 43°28 58.8 ; light chestnut | Stipa — Poa — Artemisia

steppe zone — | grazing E 074°50 438" soil

1370 ha

Foothill autumn N 43°19 46.4 ; dark chestnut | Poa — Onobrychis —

steppe zone — | grazing E 075° 01 02.2° soil Festuca — Alyssum

950 ha

The soil is in constant interaction with other geospheres, other components of the biosphere. It is
constantly exposed to natural waters, precipitation, vegetation and other factors. Under the influence of these
factors external to the soil, the formation of the soil and its functioning take place. Each soil formation factor
has its own specific manifestation. The soil-forming rock is the basis on which and from which the soil is formed.
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The material composition of the soil is largely determined by the nature of the soil-forming rock. The
granulometric and mineralogical composition of the soil and many of its chemical properties depend on the
soil-forming rock. In this regard, in the process of research, the influence of seasonal use of pastures on the
main indicators of soil fertility was studied. One of the main indicators of soil fertility is the content of humus
and the presence of nutrients (Table 3).

Table 3 — Content of humus and nutrients in the soils of the project area

Year Variant Sampling Indicators
depth, Humus, Total Mobile Mobile
cm % nitrogen, | phosphorus, | potassium,
g/kg mg / kg mg / kg

Artemisia (foothill semi | 0—10 0.68 0. 048 19.4 242

desert zone) | 10-20 0.47 0.033 7.4 201

(control) 20-30 0.29 0.013 1.8 174

Artemisia - | (foothill semi- | 0—10 1. 07 0. 063 25.8 252

Ceratocarpus | desert zone) 10 -20 0.77 0.042 9.4 221

— Carex - 20-30 0.35 0. 026 3.9 219
2015 Alyssum

Stipa—Poa— | (foothill dry | 0—10 2.12 0. 095 32.4 314

Artemisia steppe zone) 10 - 20 1.43 0. 058 11.8 251

20-30 0. 61 0.043 5.3 218

Poa — | (foothill 0-10 3.15 0.119 42.6 328

Onobrychis — | steppe zone) 10-20 2.69 0. 081 16. 1 272

Festuca - 20-30 1. 31 0. 055 7.7 226
Alyssum

Artemisia (foothill semi | 010 0. 56 0. 044 18.6 245

desert zone) | 10-20 0. 38 0. 028 6.7 219

(control) 20-30 0.22 0. 011 1.6 181

Artemisia - | (foothill semi- | 0 —10 1.12 0.092 26.9 261

Ceratocarpus | desert zone) 10-20 0. 83 0. 068 10. 8 227

— Carex - 20-30 0.40 0. 042 5.3 208
2017 Alyssum

Stipa—Poa— | (foothill dry | 0—10 2.18 0. 117 35.3 324

Artemisia steppe zone) 10-20 1.57 0. 082 12.6 262

20-30 0.77 0. 059 7.2 220

Poa — | (foothill 0-10 3.26 0.136 47.1 344

Onobrychis — | steppe zone) 10-20 2.83 0. 097 17.6 278

Festuca - 20-30 1. 49 0. 067 8.4 238
Alyssum

The results of studies of the chemical properties of the soil show that the content of total humus and
nutrients — total nitrogen and mobile phosphorus in the soil is low, with the exception of mobile potassium,
regardless of the types of pastures. At the beginning of research (in 2015), the content of total humus in the
upper 0 — 10 cm soil layer in the control variant was 0.68 %, in the area of spring use — 1.07 %, summer —2.12
% and autumn use — 3. 15 %. When moving to the next soil horizon (10 — 20 cm), its amount gradually
decreases and amounts to: in the control variant of the experiment — 0.47 %, in the version of spring use —
0.77 %, summer use — 1.43 % and autumn use — 2. 69 %. Determination of the content of total humus in the
20 — 30 cm soil layer showed that the amount of humus is sharply reduced, almost twofold, and ranges from
0. 29 to 0. 61 %. Similar data were obtained when determining the total nitrogen in the soil. Here, the amount
of total nitrogen in the upper layer ranges from 0.048 to 0.119 g / kg, in the 10 — 20 cm layer — from 0.033 to
0. 081 g/ kg and in the 20 — 30 cm layer — from 0.013 to 0.055 g / kg of soil. As for mobile phosphorus, a
different picture is observed. Here, the content of the mobile form of phosphorus, depending on the variants
of the experiment, in the upper 0 — 10 cm soil layer ranges from 19. 4 to 42. 6 mg / kg. However, when moving
to the next layer (10 — 20 cm), its amount drops sharply and ranges from 7.4 to 16. 1 mg / kg, almost three
times, and in the 20 — 30 cm layer of soil it does not exceed the mark — 7. 7 mg / kg of soil.

The obtained data show that the soil is rich in potassium and its amount in the upper 0 — 10 cm soil layer
ranges from 242 to 328 mg/kg of soil. At the end of the research (2017), soil fertility indicators in seasonal
areas of use, compared to 2015, slightly increased due to the normalized grazing of livestock. Here, depending
on the depth of soil sampling, at the plot of spring use, the content of total humus was in the range from 0.40
to 1.12 %, total nitrogen — from 0. 042 to 0. 092 g / kg, mobile phosphorus — from 5. 3 to 26. 9 mg / kg and
mobile potassium — from 208 to 261 mg / kg of soil. At the plot of summer use, the amount of total humus
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ranges from 0.77 to 2.18 %, total nitrogen — from 0.059 to 0.117 g / kg, mobile phosphorus — from 7.2 to 35.3
mg / kg and mobile potassium — from 220 to 324 mg / kg soil. In the area of autumn use, these indicators were
respectively — 1.49 — 3.26 %; 0.067 — 0.136 g / kg; 8.4 —47.1 and 238 — 344 mg / kg of sail. It should be noted
that in the control variant of the experiment, the indicators of the chemical properties of the soil are low, and,
depending on the depth of soil sampling, are: total humus — from 0.22 to 0.56 %, total nitrogen — from 0. 011
to 0. 044 g / kg, mobile phosphorus — from 1. 6 to 18. 6 mg / kg and mobile potassium — from 181 to 245 mg /
kg of soil. From the data obtained, it can be seen that the lowest amount of total humus and nutrients in the
soil was observed in the near-village pasture, which is natural, since in this variant of the experiment, irregular
grazing is carried out. Thus, the use of distant pastures seasonally with normalized cattle grazing has a positive
effect on soil fertility.

The rational use of natural pastures can multiply the intensification of animal husbandry at feedlots,
since feed costs per unit of production and labor costs are very low, which allows you to obtain authentic and
inexpensive livestock products. This indicates a very beneficial effect of forage and pasture animal husbandry
on the economy of production of the most important livestock products. In addition, the rational use of pastures
has a significant impact on soil fertility, creates conditions for vegetation restoration, prevents land degradation
and increases pasture productivity.

Economic efficiency calculations take into account only the basic costs of raising and grazing livestock
during the pasture period (Table 4). The grazing period was 184 days. Grazing began in May and ended at
the end of October. An average of 12 rams, 500 ewes and 523 lambs have been grazing in remote areas for
three years this year. An average of 12 rams, 500 ewes and 474 one-year-old lambs grazed at the control
sites for three years. Cattle grazing was carried out by two people (shepherds), who were paid 6000 tenge per
month each, or 7200.000 tenge for six months. Two horses were purchased for grazing at a price of 500.000
tenge.

Table 4 — Economic efficiency of livestock grazed on natural pastures during the grazing period

Animals Variant Live weight of animals, Carcass The The cost of | The profit of
(groups) kg/head weight, selling one the
spring (the autumn 1st head, | price of carcass experimental
beginning (the end of kg 1 kg of (meat), group to the
of the the meat, tenge control
experience) | experience) tenge group, per 1
head, tenge
Rams control 81. 060 83. 080 41.540 54002. 0 2190. 5
experimental 83. 380 86. 450 43. 225 1. 300 56192.5 '
Ewes control 49. 580 52. 260 26. 130 33969. 0 5213. 0
experimental 49. 550 60. 280 30. 140 39182.0 ]
One-year- control 15. 650 30. 720 15. 360 1.400 21504.0 5048, 0
old lambs | . cerimental |  16. 180 39.360 | 19.680 27552. 0

The cost of meat sales amounted to 200.000 tenge. As a result, the cost of grazing cattle during the
pasture period for the experimental group amounted to 154,000 tenge, for the control group — 142.000 tenge.
The shepherds from the control group did not spend money on feed; other expenses were the same for both
groups.

Considering that the slaughter weight of the carcass is 50% of the live weight, the slaughter weight of
one carcass in the experimental group was 41.540 kg/head of rams, and in the control group —43.225 kg/head,
ewes — 26. 130 and 30.140 kg/head and one-year-old lambs — 15. 360 and 19.680 kg/head. A comparison of
the carcass weight of cattle in the experimental and control groups shows that the carcass weight of rams in
the experimental group increased by 1.685 kg/head, ewes — by 4.010 kg/head and one-year-old lambs — by
4.320 kg/head compared with animals in the control group. The selling price of one kilogram of rams and ewes
meat was 1.300 tenge and one-year-old lambs — 1.400 tenge. The price for the carcass (meat) for the
experimental group of rams was 56192.5 tenge, for the control group 54002.0 tenge, for ewes 39182.0 tenge
and 33969.0 tenge and for one-year-old lambs 27552. 0 tenge and 21504.0 tenge. Based on the results
obtained, the net profit of the experimental group of rams at the time of meat sales amounted to 2190.5 tenge
per head, ewes — 5213.0 tenge per head and one-year-old lambs — 6048.0 tenge per head.

Conclusions. Thus, calculations of economic efficiency show that the proposed development, i.e. the
seasonal use of natural pastures and the further use of inter-seasonal rotation of pastures, is the most effective
and profitable measure compared with systematic grazing.

42



AYblJ1 WWAPYALIbINbIFbI FbINIbIMOAPDI CENbCKOXO3AUCTBEHHbIE HAYKMU

REFERENCES:

1 Shoba S.A., Sharma R.Ch., Makarov O.A. Rukovodstvo po praktikam ustojchivogo upravienija
zemel'ny'mi resursam i v Central’'noj Azii v kontekste izmenenija klimata [A guide to sustainable land
management practices in the Central Asia in the context of climate change]. Moscow-Tashkent, izd-vo Buki
Vedi, 2023, pp. 30-49. (In Russian)

2 Svodny'j analiticheskij otchet o sostoyanii i ipol'zovanii zemel' Respubliki Kazahstan za 2022
god — Nursultan: Komitet po upravileniyu zemel'nymi resursami Ministerstva sel'skogo hozyajstva
Respubliki Kazahstan [Summary analytical report on the state and use of land in the Republic of Kazakhstan
for 2022 — Nursultan: Committee on Land Management of the Ministry of Agriculture of the Republic of
Kazakhstan, 2023]. Available at: https://www.gov.kz/memleket/entities/land/documents/
details/291911?lang=ru (accessed 08 February 2024). (In Russian)

3 Mustafayev Z., Skorintsevall., Toletayev A., Bassova T., Aldazhanova G. Assessment of climate
change in natural areas of the Turkestan region of the Republic of Kazakhstan for the purposes of
sustainable agricultural and recreational nature management. GeoJournal of Tourism and Geosites,
2023, 46 (1), pp. 71-75.

4 Demanet R., Mora M.L., Herrera M.A., Miranda H., Barea J.M. Seasonal variation of the
productivity and quality of permanent pastures in and Adisols of temperate regions. Journal of soil
science and plant nutrition, 2015, vol. 15 (1), pp. 111-128.

5 Smailov K., Alimayev l., 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.

6 Vadyunina, A.F., Korchagina, Z.A. Metody' issledovanija fizicheskih svojstv gruntov [Methods
for the research of soil physical properties]. Moscow, Agropromizdat, 1986, 416 p. (In Russian)

7 Movsisyanc A.D. Ispol'zovanie zasejanny'h i estestvenny'h pastbishh [Using sown and natural
pastures] [Text]. Moscow, Kolos, 1976, 272 p. (In Russian)

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

9 GOST 26423-85 Metody' opredeleniya udel'noj e'lektricheskoj provodimosti, pH i plotnogo ostatka
vodnoj vy'tyazhki [GOST 26423-85. Soils. Methods for determining the specific electrical conductivity, pH and
solid residue of the aqueous extract]. Available at: http://standartgost.ru (accessed 17 January 2024). (In
Russian).

10 GOST 26213-91 Pochvy'. Metody' opredeleniya organicheskogo veshhestva [GOST 26213-91.
Soils. Methods for determination of organic matter]. Available at: http://standartgost.ru (accessed 17 January
2024). (In Russian).

11 GOST 26205-91. Pochvy'. Opredelenie podvizhny'h soedinenij fosfora i kaliya po metodu Machigina
v modifikacii CINAO [GOST 26205-91. Soils. Determination of mobile compounds of phosphorus and
potassium using Machigin method modified by the Central Institute of Agrochemical Services]. Available at:
http://standartgost.ru (accessed 17 January 2024). (In Russian).

12 GOST 26951-86 Pochvy'. Opredelenie nitratov ionometricheskim metodom [GOST 26951-86. Soils.
Determination of nitrates using ionometric method]. Available at: http://standartgost.ru (accessed 17 January
2024). (In Russian).

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

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

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

16 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, Republic of Kazakhstan, 140000, Pavilodar, 45 Lomov
Str., tel.: 8-707-021-29-63, e-mail: zhanetta.aysha@mail.ru.
Ucaesa XaHemma bambipxaHkbi3bl — PhD dokmopebl, «BemepuHapusi xXoHe eHepKacinmik mexHosio-

eusinap» kagpedpacbiHblH OoueHmi, MHHosauusnblKk Eypasusi yHusepcumemi, KasakcmaH Pecrniybnukacsi,
140000, lNaenodap K., Jlomoe kew., 45, men.: 8-707-021-29-63, e-mail: zhanetta.aysha@mail.ru.

43


https://www.gov.kz/memleket/entities/land/documents/details/291911?lang=ru
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:zhanetta.aysha@mail.ru

AYblJ1 WWAPYALIbINbIFbI FbINIbIMOAPDI CENbCKOXO3AUCTBEHHbIE HAYKMU

Ucaesa >KaHemma BbambipxaHoeHa — 0okmop PhD, doueHm kaghedpbl « IHXeHepusi U rpoMbIUWIIEH-
Hble mexHonoauu», WMHHosauuoHHbIl Egpasulickuli yHugsepcumem, Pecrnybnuka KasaxcmaH, 140000,
e. MNasnodap, yn. Jlomosa, 45, men.: 8-707-021-29-63, e-mail: zhanetta.aysha@mail.ru.

MPHTU 68.85.29
YK 631.311
https://doi.org/10.52269/22266070_2024 3 44

FPA®O-AHANIUTUYECKUIA METO[ ONPEAENEHUA HAMPSA)XXEHUA
B NOYBEHHOM CINOE noa AEMCTBMEM OBYITPAHHOIO KITMHA

Kysaes A.H.* — dokmop ¢punocogpuu (PhD), 3asedyrowjuli nabopamopueli MexaHu3ayuu pacmeHue-
eodcmea, KocmaHatckuti ¢punuan TOO «Hay4Ho-npou3eodcmeeHHbIl UeHmMp azpouHxeHepuu», Pecriy6-
nuka Kasaxcmar.

Hepenackun A.W. — QOKMOp mexHU4YecKux Hayk, anasHbil Hay4Hblli compyOHuk, KocmaHalckul
unuan TOO «Hay4yHO-rpou3soOcmeeHHbIl UeHmp agpouHxeHepuuy, Pecnybnuka Kaszaxcmar.

Tokapee U.B. — masucmp CeribCKOXO3SUCMBEHHbIX HayK, Hay4yHbilU compyOHuk, KocmaHalckul
unuan TOO «Hay4HO-rpou3sodcmeeHHbIl UeHmp agpouHxeHepuuy, Pecnybnuka Kaszaxcmar.

lMokaszaHo, ymo uccnedosaHue rpouyecca pacripedenieHust HanpsKeHUl e NoYeeHHOM Crioe s1e/isiemcsi
8aXXKHbIM 3MarioM MPoeKmMuUpPo8aHuUsi Mo4ysoobpabamsigarouux MallUuH 8 UesloM U rno4yeoobpabamsbigarowjux
paboyux opzaHos 8 yacmHocmu. OmMeyYeHo, Ymo 3KCriepuMeHmarbHOe 8bisierieHue 3aKkoHoMepHocmel
mex0y 30HOU pacripederieHusi HanpsiXeHUl 8 NoYeeHHOM crioe U rnapamempamu rno4yeoobpabamabiearouux
paboyux opzaHos serssemcss mpyO0oOeMKUM rpPOoYeccoM U yernecoobpasHo npedsapumerisHoe Mamema-
mudeckoe modenuposaHue daHHO20 rnpouyecca Ons1 MUHUMuU3auyuu obuwe2o Konudecmea ornbimos. (Lesnb
uccnedosaHull). Paspabomka epagho-aHanumuyeckoeo memoda, Komophblil o380s1Um Ha amare meopemu-
yeckux uccnedoeaHul, onpedenume 3aKOHOMEPHOCMb MexX0y 30HOU pacrpedesieHusi HanpsikeHul neped
08yapaHHbIM KITUHOM U e20 napamempamu. (Mamepuasbi u memoOsi). [1pu nposedeHuu uccriedosaHul bbiu
UCrosib308aHbl MOJIOXEHUST Kraccudyeckol u 3emsiedesibHeckol MexaHuku. B ocHogy memoduku 6binu
roI0XKeHb! makue MemoOdbl Hay4HO20 MO3HaHUS Kak Mamemamu4yeckoe MmodesnuposaHue, abcmpaauposaHue,
aHanu3 u cuHimes. (Peaynbmamai u 0b6¢cyxdeHue). Ha ocHogsaHuU ypasHeHUs NpedioxeHHo20 J. Boussinesg
paspabomaH epagho-aHanumu4deckuli Memod Ornsi onpedesieHUs] HanpsXkeHutl, 803HUKaKOWUX 8 No4Y8eHHOM
cnoe nod eo3delicmauem 08y2paHHO20 KiUHa, KOmMopbIl ydumbieaem erusHuUe rnapamempos 08y2paHHO20
KMuUHa u ¢husuKko-mexaHU4yecKue xapakmepucmuku rno4desl. [pednoxeHHbIl epagho-aHanumudeckuld memoad
Moxkem b6bImb UCIMOIb308aH MPU MNPOeKmMuUposaHuu rnoysoobpabamsisaroujux paboyux opeaHos. Hanpumep,
0nsi obocHoeaHus1 ebiiema dorioma MIocKopexyuw,eao paboyeso opz2aHa Ha amarie meopemuyecKux
uccnedosaHull. (Bbigo0dbl). YcmaHo8neHo, 4mo mexdy OnuHoU 08yepaHHO20 KruHa u obuwiel nnowadbio
deghopmupyemMoll MoYsbl UMeemcsi NPsIMO MPONMOPYUOHaIbHass 3agucuMocms. Tak, npu yeenu4deHuu OnuHbl
0syepaHHo20 KruHa Ha 83 npoueHma (c 0,05 do 0,30 mempos) nnowadb Oeghopmupyemol Mo4ebl
yeenuyusnack Ha 80 npoueHmos (c 0,02 0o 0,10 mempoe keadpamHbiX).

Knroyesbie cnoea: 08yzpaHHbIU KIUH, HarnpskeHus, 0eghopmayusi noysbi, epagho-aHanumuyeckull
memo0, ypasHeHue J. Boussinesg.

EKI KbIPJ1bl CbIHA 9CEPIHEH TOIMNbIPAK KABATbIHOAFbI
KEPHEYAI AHbIKTAY[ObIH TFPA®O-TANIAAMAIDbIK SAICI

Kyesaee A.H.* — PhD dokmopebl, «AepouHxeHepusi fblribiMu-eHOipicmik opmarnbirbly XKLIC KocmaHal
unuarnbl  6ciMOIK wapyawsblibifblH MexaHukanaHObIpy 3epmxaHachkiHblH MeHz2epyuwici, KasakcmaH
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Tonbipak kabambiHOarbl KepHeyOiH maparly npoueciH 3epmmey xaJsrbl monbipaK eHoelmiH MauwuHa-
napdbl XXoHe acipece moribipak 6HOelmiH XyMbiC opeaHOapbiH xobanaydarbl MaHbI30bl Ke3eH 60sIbIn mabbi-
namebiHbl KepcemineaeH. Tonbipak kabambiHOarbl KepHeynepdiH mapary aumarbl MeH morbipaK eHoelmiH
XYMbIC KypandapbiHbIH napamempriepi apacbiHOarbl 3aHObIIbIKmapObl maxipubenik mypde aHbiKmay
eHbeKkmi Kerl Kaxxem ememiH rpouecc XoHe moxipubenepdiH Xarsrnbl caHblH 6apbiHwa asalmy ywiH 6y
npouecmi andbiH ana mamemamukarsblK MooesibOey OpbiHObI eKeHOiei aman eminzeH. (3epmmeydiH
makcamel). Teopusinbik 3epmmey cambiCbiHOa €Ki Kbipribl CbhiHaHblH andbiHOarbl kepHeydiH mapany alivarbi
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