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ASSESSMENT OF GRAZING TECHNOLOGY IMPACT
ON SOIL INDICATORS

Abstract. In the territories of semi-desert zone of West Kazakhstan region, pastures occupy about 80% of the
area. They are an initial base and material basis of sheep farming, main direction of agriculture. However, the
increased grazing load in recent years has changed natural balance and, due to the increased vulnerability of semiarid
and arid ecosystems, contributes to their degradation and desertification. All this could not but affect the condition of
semi-desert pastures. These processes threaten well-being of livestock production and destabilize habitat of
population, and anxious trends require in-depth analysis of the condition of semi-desert pastures, identification of the
causes of their degradation and the development of effective management measures taking into account the
characteristics of main types of pasture ecosystems. The research aim is agrochemical assessment of grazing land
cover depending on grazing technology. As a result of the studies carried out, the negative impact of intensive
grazing of farm animals on physical and chemical indicators of pastures of light chestnut soils has been found. Under
the influence of excessive grazing, the stock of humus of light chestnut soils decreased by 27.78%, soil compacted
by 13.11%, the content of exchange sodium increased as part of exchange bases and unsalted soils became a medium
degree of saline. The monitoring established degradation of soil of intensive grazing pastures to degree 2 in terms of
humus stock and to degree 3 in terms of density, and structural composition of soil was rated as "satisfactory".

Key words: pastures, soil cover, monitoring, degradation, grazing.

Introduction. Global population growth (the Earth's population will be around 9.2 billion in 2050),
global climate change and its adverse effects impact on agriculture, the exhaustion of natural resources
which is of great importance for the development of the world agriculture safety of foodstuff and safety
and new ethical requirements for the producers all this are future problems, connected with sustainable
management of natural resources and investments into production of food and agriculture [1, 2].

Grassland, which is a major part of the global ecosystem occupies 37% of the Earth's terrestrial area,
contributes significantly to food security, providing much of energy and proteins ruminant animals need
to produce meat and dairy products. It is believed that good management of pastures and improvement of
degraded pastures can play a fundamental role in mitigating greenhouse gas emissions, especially in
carbon storage and absorption [3, 4].

As everywhere else, the problems of combating the degradation of grazing lands and rational use of
grazing ecosystems are also relevant for West Kazakhstan. At present, in the semi-desert zone of West
Kazakhstan region, the area of grassless and overgrown with unseemly and poisonous pasture plants is
growing. The area of degraded land in places of waterfall and recreation of animals is particularly large.
Grazing failure around the villages expanded to 7-9 km. In general, dynamics of these processes currently
allow to predict with a high degree of confidence the expansion of pastures degradation to 50% of its area.

Unfavourable condition of pastures is not only due to natural characteristics of the region. This is
even more the result of anthropogenic influence. Thus, in recent years, in pursuit of profit, agricultural
formations, especially farms without taking into account the conditions of grazing lands, have begun to
increase the number of farm animals intensively.
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As a result, this led to a significant increase in grazing load, reduced yield and fodder intensity of
grazing lands, and increased desertification in huge areas. Particularly dysfunctional is the condition of
sand pastures used before, mainly as winter ones, today they are used in other seasons as well [5, 6].

In order to prevent adverse anthropogenic impacts on pastures in modern agricultural agriculture, an
adaptive strategy to further increase of food production and agricultural raw materials should be based on
the principles of environmental management, which includes a number of activities, of which the most
important are: seasonality of pasture release taking into account the state of vegetation cover, its yield;
determination of optimal livestock load per unit area [7, 8].

Thus, the main issues of environmentally sustainable grazing are the size of seizure and frequency of
pasturing. 65-75 year plant growth can be seized without compromising resumption processes. The
exclusion of annual growth at this level forms natural favourable conditions for vegetative and seed
renewal of plants, creates prerequisites for annual reproduction of plant mass and eliminates possibility of
disruption of environmental ties in the plant community and therefore ensures sustainability of the whole
grazing ecosystem [9, 10].

Research methods. The research is carried out in Zhangir Khan WKATU within the framework of
the program-targeted financing of the Ministry of Agriculture of Kazakhstan on the topic BR 06249365
"Creation of highly productive grazing lands in the conditions of North and West Kazakhstan and their
rational use" and on the topic of PhD thesis "Agrochemical assessment of changes in land cover indicators
of pastures of West Kazakhstan region depending on grazing technology" in the territories of "Miras"
farm in Saralzhinsky rural district of Bokeyurdinsky area.

Options: Intensive grazing (100% browsing of annual growth of grazing plants - control); Moderate
grazing (65-75% browsing of annual growth of grazing plants).

The following indicators were defined in soil samples:

humus (by Turin in CINAO modification (SS 26213-91) [11];

P»0s connections (by I. Machigin in CINAO modification, SS 26205-91) [12];

absorbed bases - by SS 26950-86 [13];

soil density - (method of cutting cylinder by Kachinsky) [14].

The assessment of structural condition of chestnut soils of grazing lands was carried out according to
the main indicators of aggregate analysis: by the content of agronomically valuable units in dry screening,
estimated according to the criteria proposed by Dolgov and Bakhtin and by structural coefficient [15].

Statistical processing of the study results was carried out by the method of dispersion analysis, using
the program Statistica 6.0. [16]. Pasture coordinates: virgin soil plot N49°05.851'. E049°08.101",
moderate grazing pastures N49° 08.130'. E048° 42.751', weak grazing pastures N49° 09.494',
E048°42.452!, intensive grazing pastures N49°08.614'. E048°41.017".

The soil cover of the third zone is light chestnut soils. Almost all light chestnut soils of this zone
have clear signs of salt content, which is due to close location to the surface of water-soluble salts. Light
chestnut soils are characterized by low natural fertility. Humus content varies between 1.3-1.6% with
humus horizon power (A+Bi) 35-45 cm. Light chestnut soils are poor in terms of mobile forms of
nutrients as well.

Results and discussion. It is known that the increase in browsing intensity has negative impact on
soil properties. The soils of degraded pastures are characterized by increased density and slightly reduced
structure. Our studies in 2019 showed that the dynamics of soil properties differ depending on browsing
intensity of grazing phytocenoses.

The most integrated indicators of soil condition are content of humus, density and structural
composition. Therefore, content of humus , density and structural composition of soil were taken by us as
indicators. [17-20].

Changes in soil density, structural composition, humus, mobile phosphorus and exchange sodium
content have been studied in the pastures with different browsing technologies. The reserves of soil
organic matter are determined by 3 main factors: amount of plant matter entering the soil, rate of
mineralization of plant residues and grain-size loss of soils. Carbon input into soil with plant residues is
due to net primary production [21].

According to the studies, humus content in light chestnut soils of semi-desert zone also depends on
browsing technology of grazing phytocenoses.
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In the studied pastures of "Miras" farm in semi-desert zone of West Kazakhstan region there was also
a close dependence of plant biomass reserves on physical properties of experimental sites soils.

On the territories of "Miras" farm, the lowest content of humus was determined on the pasture with
intensive grazing regime. At humus contents of 0.83%, humus stock in 0-30 cm layer is 34.36 t/ha.
Compared to the reference area of no grazing, the reduction of humus stock is at 27.78%. Soil of this site
according to the adopted standards belongs to Degree 2 of degradation according to humus reserves.

With the use of 65-75% grazing technology by agricultural farm animals, the humus content on the
horizon of 0-30 cm light chestnut soils was 1.15%, with humus reserve of 44.16 t/ha. At this site, the
decrease of humus reserve in the layer 0-30 cm of light chestnut soils was 7.18%, i.e. the soil according to
humus reserves is not degraded.

Changes in humus stocks also occur by linear function on all soil types. Regression analysis has
shown that the greatest rate of decline in humus stocks is determined by soil type and has a linear
tendency. The most intense decrease of humus in soil with increased intensity of pasture use is observed
on light chestnut soils of 3 semi-desert zone.

Soil density also depended on grazing technology. If at the reference site in the soil layer 0-30 cm the
density was 1.22 g/cm’, then at a slight load on the pasture with application of moderate grazing
technology the soil density is compacted by 4.91% to 1.28 g/cm’.

Excessive grazing showed strong soil compaction up to 1.38 g/cm’, i.e. with intense grazing soil
density increased by 13.11% compared to the density of virgin soil or the soil degraded to Degree 3 as a
result of overgrazing.

Regression analysis data have determined the dependence of soil density on humus stock. In the layer
0-30 cm of light chestnut soils with increased load when using intensive technology of grazing livestock
stock of humus content. The dependence of light chestnut soil density on humus stock was at 12 = 0.9591
(figure).
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Dependence of density of light chestnut soils on humus stock when using different grazing technology

The change in the structural composition of land cover of pastures was also dependent on browsing
intensity.

From the data of studies it can be seen that in the soil layer 0-30 cm the content of valuable structural
aggregates in the soil on areas of pasture with different browsing technologies varies within 53.06-64.91%
with structural coefficient 1.24-1.88. At the same time, the condition of moderate grazing soil by the
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composition of agronomically valuable structural aggregates (64.91%) is "good," by the gradation of

structural factor assessment is also "good" 1.88.

On the contrary, when the load is increased, the state of aggregate composition (53.06%) and
structural factor (1.24) is deteriorated to the rating "satisfactory" (table).

Agrochemical and agrophysical indices of light-chestnut soils of semi-desert zone of WKO depending on grazing technology
in layer 0-30cm, 2019

Reference area

Grazing technology

Indices Of(ré (()) Ii;trrizli)ng Moderate grazing Intensive grazing
(65-75% browsing) (100% browsing)

Humus, % 1.30 1.15 0.83
Humus stock, t/ha 47.58 44.16 34.36
Reduction of humus stock, % (degree of degradation) i _Z(')l)s _2(72')7 8
Mobile phosphorus, mg/100g 1.05
Amount of exchange bases, mg.eq/100g 14.52 15.40 15.65
Exchange sodium, mg.eq/100g 1.30 1.50 1.65
Content of exchange sodium of exchange bases sum, % 8.95 9.74 10.54

Degree of salt content Weak solonetzic Weak solonetzic Moderate solonetzic

Density, g/cm? 1.22 1.28 1.38
Density increase, % (degree of degradation) i 49l 1311
0) 3)
Content of agronomically valuable structural aggregates, % 75.03 64.91 53.06
Grade rating Excellent Good Satisfactory
Structural factor 3.14 1.88 1.24
Grade rating Excellent Good Satisfactory

Non-systemic grazing through deterioration of agrophysical indices and humus quality has a reducing
effect on the content of mobile phosphorus as well. Thus, in the soil layer 0-30 cm at the specified
technology on light chestnut soils, the content of mobile phosphorus in comparison with the soil of the
reference site decreased by 39.04% or to 0.64 mg/100 g.

Deterioration of physical and chemical properties in turn led to an increase in the content of
exchanged sodium in soil, which is an indicator of salinity and increase in the process of soils salinity.

If in the soil layer 0-30 cm of pastures with 65-75% browsing, the content of exchange sodium was
1.50 mg.eq/100g, then with the change of pasture mode in the strand increasing the release of
phytocenoses to 100%, the content of exchange sodium increases to 1.65 mg.eq/100g.

At exchange base capacity of 15.65 mg eq/100g, the specific weight of exchange sodium in the
cation exchange capacity (CEC) is 10.54%.

As a result of excessive grazing, the soil in terms of the content of exchange sodium changes from
low-salt to middle-salt.

Conclusion. Increasing the load on the pastures of semi-desert zone by means of unsystem grazing
has a negative impact on physical and chemical indicators of light chestnut soils. The soil of grazing lands
in case of excessive grazing is degraded and negative physical and chemical processes are occurring in the
soil cover enhancing the process of salinity.
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MAJI ’KAIO TEXHOJIOTUSIJIAPBIHBIH
TOIIBIPAK KOPCETKIIITEPIHE OCEPIH BAFAJIAY

Annoranusi. BKO jxapTbutail meseiT aiiMarbIHBIH ayMarbIHJa JKaibuibIMaap OapliblK aybul HIapyallbUIbIFbI
TaHanTapbiHbH 80% Kypaiinel. Onap aybul HIapyallbUIBIFBIHBIH HETIi3ri OarbIThl OOJIBINT CaHAJIaThIH KOW Iapya-
IIBUTBIFBIHBIH OacTarnkbl HEri3l jKOHE MaTepHaliblK Herizi. AJjaiia, COHFBI JKbUIJApbl KYIIEHI'eH XalbLIBIMIIBIK
JKYKTEME TaOUFH Tere-TeHIIKTI ©3repTTi jKoHE )KapThlIall KYpFakK jKoHE IIeJICHTT] SKOXKYHeaepIiH ocaibiFbiHa Oaki-
JIAHBICTHI OJIAPABIH TO3Ybl MEH IIOJJICHYIHE BIKIAT eTTi. MyHBIH 0api MeIelT *albUIbIMIapIbIH Kal-KyHiHe acep
eTreil KoiiMazpl. by mponecTep Mai miapyamibUIBIFBIHBIH 9J-ayKaThlHa Kayill TOHAIPE/l KHE XalbIKThIH TiIpIIUTIK
OPTaCBIH TYPaKCHI3IaHIBIPAIbI, ATAHAAYIIBUIBIK TYABIPATEIH TCHACHIMSIIAP MIOJICHT XKaWbUIBIMIApAbIH JKal-KyHiH
TEpeH TaJiay/bl, OJap/AbIH TO3y ceOenTepiH aHBIKTay/Abl KOHE JXKaWbLIBIM AKOXKYHEIepiHIH Herisri TyplepiHiH
CHUIaTTaMajapblH eCKepe OTHIPBII, THIM/I ITaliganany OOMBIHIIA IIYFBUT HIapallapbl xKacayabl KaXKeT eTel.

3epTTey MaKcaThl - )KaHbUIBIM TEXHOJIOTHACHIHA OalJIaHBICTHI KaHBUTBIMIAP/IBIH TOTIBIPAK ’KaMBUIFBICBHIH arpo-
XUMUSUIBIK Oaraiay OOkl TaOblIabl. 3epTTeY HOTIKECIH/IE aybUIIapyallbUIbIK JKaHyapJIapblH KapKbIH/IbI JKaiibl-
JBIM TEXHOJIOTHACH OOMBIHINA >KalFaHAa akKMIbUT KAIITaH TOIBIPAKTHI JKaHBUIBIMAAPIBIH (U3UKAIBIK-XUMHUSUIBIK
KOPCETKIIITepiHe Tepic acepi aHBIKTAIIbI. JKalbUIBIMHBIH 9CEpIHEH aKIIBLI KallTaH TONBIPAKTAPIBIH T'YMYyC KOPBI
27,78% - ra temeHpaeni, Tonbipak 13,11%-Fa THIFBI3OANABI, alMacy HETi3IepiHACTI aaMacaThlH HATPUH MeJIepi
JKOFapbIIall, CUITI eMec TONBIpaKTap OpTalla COpPTaH/bl TOMbIPAKTapFa aiHaabl. MOHUTOPHHT KapKbIHABI JKailbl-
JIBIMHBIH KaHbIIBIM/IBIK TOMBIPAFBIHBIH Kapallipik KOpjaapsl OOMbIHIIA 2 JTopekere JACHiH XKOHE THIFBI3bIFEl OOHBIH-
ma 3 gopexere AeHiH KYH3eJITreHiH aHbIKTaabl, TOMBIPAKTHIH KYPBUIBIM/IBIK KYpPaMbl KaHaFaTTAaHAPIIBIK JICHIEHre ne
OOJIIBL.
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OIIEHKA BJIMSHUM TEXHOJIOT AU BBIITACA
HA TIOKA3ATEJIA ITIOYBbI

AnHoTanusi. Ha teppurtopuii momynyctsiHaO# 30Hb 3KO nmactonma 3annmMaror okoio 80% miomanu. Onu
SIBIISIOTCS] ICXOTHON 0a30i M MaTepHaIbHON OCHOBOI OBIIEBOJICTBA - TJIIABHOTO HAIIPABIICHUS CEIBCKOTO XO3AHCTBA.
OnHako yCHJIMBIIAsICS 3a TOCJIEHUE TOJbl MACTOMIIHAS HAarpy3ka M3MEHHIIA MIPUPOJIHOE PAaBHOBECHE U, B CBSI3H C
MOBBIIICHHON YS3BUMOCTBIO CEMHAPHUIHBIX M apHIHBIX HKOCHCTEM, CIIOCOOCTBYET MX IErpajialliid M OIyCTHIHU-
BaHMIO. Bee 3T0 He MOTIIO HE CKa3aThCsl HA COCTOSHUU MOJTYITYCTBIHHBIX MTACTOUI. DTH MPOLECCH! BHI3BIBAIOT YTPO3Y
Gyaromnoydusi *UBOTHOBOJCTBA M JECTaOMIM3UPYIOT Cpelly OOWTaHUSI HAaceleHHs, a TPEBOKHbIE TEHICHIMU
TpeOyIOT OCYLIECTBICHHS TITyOOKOT0 aHaIM3a COCTOSHHUS MOTYITyCTHIHHBIX ITAaCTOMIL, BBIABICHHS IIPUYNH, 00YCIOB-
JMBAIOMIMX MX JAErpajaluio U pa3paboTKy 3((GEKTUBHBIX MEPONPUSATHH IO pPAlMOHAIBLHOMY HCIIOJIB30BAHHIO C
Y4eTOM OCOOCHHOCTEH OCHOBHBIX THIIOB MACTOMIIHBIX IKOCHUCTEM. Llenbi0 HMCCIIEIOBAaHUM SIBISCTCS arpoXUMH-
YeCKasd OLCHKa IMOYBCHHOT'O IMMOKPOBa HaCT6I/IIJ_I B 3aBUCHMOCTH OT TEXHOJIOTHH BhITIaca. B pe3yabTaTe NPOBECACHHBIX
I/ICCHGJIOBaHI/Iﬁ YCTaHOBJICHO OTPULIATCIIbHOC BIMAHUC HHTCHCUBHOI'O BbIIlaca CEJIbCKOXO03IHCTBEHHBIX JKUBOTHBIX Ha
q)HSIflquKI/Ie U XUMHYCCKHEC II0OKa3aTCJIn HaCT6I/IH_I CBCTJIO-KAallITAHOBBIX IIOYB. HOI[ BO3HCﬁCTBHeM YpE3MEPHOTO
BBITIACA 3amac ryMyca CBETJIO-KallITAaHOBBIX MOYB CHU3MWICS Ha 27,78%, mouBa ymnoTHuiack Ha 13,11%, B cocraBe
0OMEHHBIX OCHOBAHMIA YBEINYNIIOCH COACPIKAHUE OGMeHHOFO HaTpUA 1 HECOJOHIOBATHIC MMOYBLI MCPECULIN B paspAq
CpeIHEH CTEMCHH COJIOHIIOBATOCTA. MOHHMTOPHHIOM YCTAHOBJCHO HErpajallds MOYBBI MACTOWIN WHTCHCHUBHOIO
BbINIaca JI0 2 CTEMEHH 10 MOKa3aTeM 3araca rymyca M 10 3 CTENEHH 10 IUIOTHOCTH, 10 CTPYKTYPHOMY COCTaBy
MOYBBI KIMEJTH OLIEHKY «YyJIOBJICTBOPUTEIHLHOEY.

KioueBble ci1oBa: nacTOMIIa, IIOYBEHHBIN ITOKPOB, MOHUTOPHHT, JICTpaalis, BbIIAc
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