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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»Os 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+B;) 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 r2 = 0.9591
(figure).

Zone 3
Light chestnut soils
Soil density, gfem?® = 1.6612-0. 33667

1.4 riefEve

128 ¢

Humus content,%:Sail density, gfem®  r=-0,9923; p=0,0017

1.36
134 ¢
122 1

131

erate grazing
o

1.28

Soil density, afcm?®

1.26 ¢

129 1

122 1

1.2 : : - : -
0.8 04 1 1.1 1.2 1.3 1.4

Humus content, %

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




ISSN 2224-526X Cepus azpapuvix Hayk. 6. 2019

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

Indices

Reference area
of no grazing

Grazing technology

Moderate grazing

Intensive grazing

(control) (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) ) -Z(.)I)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
.. . - + 4. +13.
Density increase, % (degree of degradation) 4.91 13.11
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 KKAIO TEXHOJIOTUAJTAPBIHBIH
TONBIPAK KOPCETKIIITEPIHE OCEPIH BAFAJIAY

Annoranusi. BKO jkapTbitail meneiT aiiMarbIHBIH ayMarblH/IA JKalbUIBIMIAP OapIIbIK aybul LIapyamlbUIbIFbI
taHanTapbiHbH 80% Kypaiiael. Onap aybul HIapyallbUIBIFBIHBIH HETi3ri OarbIThl OOJIBIN caHajdaThlH KOW Inapya-
IIBUTBIFBIHBIH OacTankbl HETi3l jKoHe MaTepHaliblK Herisi. Ajaiaa, COHFBI JKbUIIAphl KYIICHIeH >KalbLIBIMIIBIK
JKYKTEME TaOUFH Tele-TeHIIKTI ©3repTTi )KoHE KapThlIai KYpPFakK jKoHe IIeJICHTT] SK0XKYHenepaiH ocaliblFbiHa Oai-
JIAHBICTHI OJIAPABIH TO3Ybl MEH IIJJICHyiHE BIKIAT eTTi. MyHBIH 0api IIenelT >KalblIbIMIapAbIH JKai-KyHiHe acep
eTneil KoiiMazpl. by nporectep Mai niapyambUIbIFBIHBIH QJI-ayKaThIHA Kayill TOHIIpe *KoHe XaIbIKTBIH TIPIILTIK
OPTaChIH TYPaKCHI3AaHABIPabl, aJTaHAAYIIBUIBIK TYIBIPATHIH TeHACHIHSIAP MOJIEHT >KalblIbIMIApAbIH Kal-KYyHiH
TEpeH TaJlaybl, OJapAbIH TO3y ceOemnTepiH aHBIKTayAbl *OHE >KaWbLIBIM IKOXKYHEJIepiHiH HErisri TyplepiHiH
cHUIaTTamMaaapblH eCKepe OTHIPBII, THIMI Nalaanany OOMbBIHIIA IIYFBUT Iapaiap/bl Kacay bl KaKeT eTe/ll.

3epTTey MaKcaThl - )KalbUIBIM TEXHOJIOTHACHIHA OaiyIaHBICTHI KAl bUIBIMIAP/IbIH TOIBIPAK XKAMBLIFBICHIH arpo-
XUMUSUIBIK, Oaraiay OOoJIbIl TaObuIanbl. 3epTTey HOTIKECIHAE aybUIIapyanlbUIbIK )KaHyapiapblH KapKbIHAbI Kailbl-
JIBIM TEXHOJIOTHSCH OOMBIHINA >KaliFaHAa aKMIbUl KAIlTaH TOIBIPAKTHI XKAWBUIBIMIAPABIH (DU3UKAIIBIK-XUMHSIIBIK
KepCeTKIIITepiHe Tepic acepi aHBIKTabl. JKalbUIBIMHBIH 9CEPIHEH aKIIbLI KallTaH TOIBIPAKTAPJbIH T'yMyC KOPBI
27,78% - ra temenneni, Tonsipak 13,11%-ra THIFBI3OAIIBI, aIMacy HeTi3JepiHJeri anMacaTblH HATPHH Meepi
JKOFapbUIall, CUITI eMec TONBIpaKTap OpTalla COpPTAHJbI TOIBIpAaKTapra aifHanabl. MOHUTOPUHT KapKBIHIBI Kalbl-
JIBIMHBIH KalbIIBIM/IBIK TOIBIPAFBIHBIH Kapallipik Kopjapsl OOHbIHIIA 2 1opekere AeHiH JKoHE THIFBI3IBIFbI OOMbIH-
ma 3 gopexere AeHiH KYH3eJITreHiH aHbIKTabl, TOIBIPAKThIH KYPbUIBIMIBIK KYPaMbl KaHAFaTTaHApJIBIK JEHreHre ue
6oL

Tyiiin ce3aep: KailbUTBIMIAD, TONBIPAK XKAMBUIFBICEI, MOHUTOPHHT, KYH3€Iy, MaJl JKalo.

B. H. Hacues!, U1. I'. Manoaos?, A. K. BexkaJuen!

13amanno-Kasaxcranckuii arpapHO-TEXHUYECKUH yHUBEPCHTET M. JKanrup xana, ¥Ypanbck, Kaszaxcran,
2TInoBauBCKuUii ArpapHblii yHuBepeuTeT, Pecy6inka Bonrapus

OIEHKA BJIMSIHUM TEXHOJIOT MU BBIITACA
HA INIOKA3ATEJIA ITIOYBbI

Annoranusi. Ha teppurtopuii nomynycteinaoit 3ous1 3KO nacrouma 3anumaior okono 80% momanu. OHn
SIBJISIFOTCS] ICXOAHOW 0a30# M MaTepralibHOM OCHOBOM OBIIEBO/ICTBA - TJIABHOTO HAIPABJIEHUS! CEIBCKOTO X035 CTBA.
OpHako ycWJIMBILIAsiCs 32 IOCJIEHNE TOJbl MAacTOMIHAS Harpy3Ka U3MEHHIIa IIPUPOIHOE PaBHOBECHE U, B CBSI3U C
MOBBIIIEHHON YS3BUMOCTBIO CEMHApHIHBIX M apHIHBIX AKOCHCTEM, CIIOCOOCTBYET WX JErpajallii M OIyCTHIHH-
BaHMIO. Bce 3T0 He MOTJIO HE CKa3aThCsl Ha COCTOSHUM TTOJIYITYyCTBIHHBIX TACTOMIL. DTH MPOIECCH BBI3BIBAIOT YTPO3Y
Oyarornoiy4nsi JXKMBOTHOBOJCTBA M JECTaOMIM3MPYIOT Cpely OOWTaHMSI HAceJeHUs, a TPEBOXKHBIC TEHICHLUH
TpeOYIOT OCYIIECTBIEHHS INTyOOKOTO aHaJIM3a COCTOSHMUS TOJIYITyCTBIHHBIX TAaCTOMIL, BEISIBJICHUS IPUYHH, 00YyCIIOB-
JMBAIONIMX MX JAErpajainuio U pa3paboTKy 3((GEKTHBHBIX MEPONPHATHH IO PAlMOHAILHOMY HCIIOJIB30BAHUIO C
YY4ETOM OCOOEHHOCTEH OCHOBHBIX THIIOB HAaCTOWINHBIX 3KOocHcTeM. llenmbro mccienoBaHMil SBISETCS arpoOXUMH-
YecKkasi OI[eHKa IOYBEHHOT0 ITOKPOBa NAacTOMII B 3aBUCHMOCTH OT TEXHOJIOTHH BbINlaca. B pe3yibraTe NpoBeIeHHBIX
UCCIIeIOBAaHUN yCTAHOBIEHO OTPULATENBHOE BIUSHIE HHTEHCUBHOIO BBINACA CENbCKOXO3HCTBEHHBIX JKUBOTHBIX Ha
(m3nueckre W XMMHUYECKHE IOKa3aTelH IMacTOMI CBETJIO-KAIITaHOBBIX Mo4YB. [loj Bo3neicTBHEM Ype3MEpHOro
BBINAca 3amac TyMyca CBETJIO-KAIITAHOBBIX MOYB cHU3MiIcA Ha 27,78%, nousa ymiotHunack Ha 13,11%, B cocTtase
0OMEHHBIX OCHOBAaHHMH YBEINYMIIOCH COEPKaHNE OOMEHHOTO HATpHsl M HECOJIOHLIOBATHIE ITOYBBI IIEPELUTH B pa3psij
CpeIHEH CTENeHN COJIOHIIOBAaTOCTH. MOHHMTOPHHIOM YCTaHOBJIEHO JErpajalys IOYBHI NACTOWIN MHTEHCHBHOTO
BhINaca JI0 2 CTENEHU MO MOKa3aTeNu 3amaca Tymyca U A0 3 CTENeHH IO IJIOTHOCTH, IO CTPYKTYpPHOMY COCTaBY
MOYBBI UMEIU OLEHKY «yAOBIETBOPUTEILHOEY.

Ki1roueBble c10Ba: macTOMIIA, ITOYBCHHBIN MOKPOB, MOHUTOPHHT, JIETPAIALis, BHIIAC
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