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CHANGE OF PHOSPHORUM AND EXCHANGE SODIUM CONDITIONS
OF CHESTNESS SOILS UNDER THE INFLUENCE OF GRAZING

Abstract. In order to prevent adverse anthropogenic effects on pastures in modern agricultural agriculture, an
adaptive strategy for further increasing food production and agricultural raw materials must be based on the
principles of environmental management, which includes a number of activities, the most important of which are
seasonality of pasture release taking into account the state of vegetation cover and its yield; determination of optimal
livestock load per unit area. The research aim is agrochemical assessment of grazing land cover depending on
grazing technology. As a result of the carried out studies, the negative influence of intensive grazing of farm animals
on the content of mobile forms of phosphorus and exchanged sodium chestnut types of pasture soils of West
Kazakhstan region was found. As a result of excessive grazing, the content of moving phosphorus of chestnut soils
decreased, the content of exchange sodium increased as part of exchange bases and non-salt soils became a medium
degree of salt content. The results of the studies confirmed the existence of a statistical pattern of reduction of mobile
phosphorus content and increase of exchange sodium content as grazing intensity increases across all soil types.

Key words: pastures, soil cover, mobile phosphorus, sodium exchange, degradation, grazing.

Introduction. 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 West Kazakhstan
region, the area of pastures grassless and overgrown with unseemly and poisonous plants is growing. The
area of degraded land in places of waterfall and recreation of animals is particularly large. Grazing failure
around villages expanded to 7-9 km. In general, the dynamics of these processes currently allow to predict
with a high degree of confidence the expansion of degradation of pastures to 50% of their area.

Unfavorable 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. 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 [1,2,3,4,5].

In this regard, agrochemical monitoring of grazing ecosystems to identify grazing-induced animal
processes is relevant. At the same time, agrochemical surveys of grazing phytocenoses for their rational
use become a special priority due to the new tasks set for livestock farmers of the country to increase
export capacity for the supply of quality domestic meat [6,7,8,9].

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 indicator changes in the soil
cover of WKO pastures depending on grazing technology".
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Study area. The studies were conducted in 3 edaphic-climatic zones of Western Kazakhstan.

Soil sampling. In order to determine the grazing influence on the indices, soil samples were taken
from 3 farms with pastures of moderate, weak and intensive grazing, located in 3 zones of Western
Kazakhstan with dark chestnut, chestnut and light chestnut types of soil in the layer of 0-10 cm, 10-20 cm
and 20-30 cm. In addition, to identify changes in soil parameters by comparison in each zone, soil samples
were taken from the reference sites (grazing free) in the layer of 0-10 cm, 10-20 cm and 20-30 cm.
Sampling procedure is 4-fold frequency.

Soil analyses. Soil cover research was carried out on pasture by sampling and determination of
physicochemical parameters in agrochemical laboratories.

The available phosphorus (P,Os) content, according to Machigin’s method in modification
by the TSINAO (State Standard 26205-91) [10].

The adsorption capacity and the contents of exchange sodium by the State Standards 17.4.4.01-84.
and 26950-86 [11,12].

The soil cover degradation factor was determined on the basis of physical criteria of the land
assessment [13].

Statistical analyses. Statistical processing of the study results was carried out by the method of
dispersion analysis [14], using the program Statistica 6.0. Statistical graphs and non-parametric analysis of
2 independent samples using Mann-Whitney U-test were conducted.

Results and discussion. In chestnut soil types one of the limiting elements of soil fertility is the
content of phosphorus [15,16,17,18]. In this regard, the mobile phosphorus content in chestnut soils is of
great importance for agricultural use. As research data show, the farm animals grazing modes
insignificantly change the content of mobile phosphorus in the chestnut soil types of zones 3 in Western
Kazakhstan (figure 1, table 1). In zone of dark chestnut soils the decrease in mobile phosphorus content
compared to the control (reference) site was from 0.23 to 0.59 mg/100 g of soil. On chestnut soils of
pastures in zones 2, the change of mobile phosphorus content from the control level is 0.43-0.69 mg/100 g
of soil. In zone 3, the content of mobile phosphorus in light chestnut soils decreased from 0.10 to
0.41 mg/100g of soil in comparison with control site.
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Figure 1 — Dynamics of mobile phosphorus content in chestnut soils depending on grazing technology, mg/100g

The conducted U-test showed the influence of grazing technology factor on the response of the
effective factor of mobile phosphorus content. In p-value column of the table the importance of the
effective factor (F) response from technologies by soil zones take the value of p <05. An exception is the
technology of moderate grazing for zone 3. On the basis of this factor it can be concluded that all
technologies for zones 1, 2, 3 have a significant impact on the content of mobile phosphorus.

The quantitative concept of this influence is determined by the difference between the median of
corresponding technology and technology of grazing absence.
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Table 1 — Content of mobile phosphorus in chestnut soil types on pastures
in Western Kazakhstan depending on the grazing technology, in the soil layer of 0-30 cm

1 zone 2 zone 3 zone
Dark chestnut soils Chestnut soils Light chestnut soils
Grazing Mobile Differ from Mobile Differ from Mobile Differ from
technology phosphorus phosphorus phosphorus
reference, reference, reference,
content, me/100 content, me/100 content, me/100
mg/100g & & mg/100g givve mg/100g &g
Absence of 2.00 £0.047 - 1.54 +0.023 - 1.05 = 0.008 -
grazing
Weak grazing 1.77+0.016 -0.23 1.11+£0.015 -0.43 0.95 +0.009 -0.10
Moderate 1.60+0.018 -0.40 0.94 £ 0.009 -0.60 0.87 + 0.093 -0.18
grazing
Intensive 1.41 +0.030 -0.59 0.85 +0.007 -0.69 0.64 + 0.004 -0.41
grazing

On dark chestnut soils of zone 1 the difference in median value of mobile phosphorus at technology
of weak grazing, in comparison with technology of grazing absence makes — 0.24 mg/100g, at technology
of moderate grazing the difference makes — 0.41 mg/100g, and at intensive grazing — 0.61 mg/100g.

For the chestnut soils of zone 2, the difference of mobile phosphorus content in median value from
the technology of grazing absence, at weak grazing technology was — 0.45 mg/100g, at technology of
moderate grazing — 0.61 mg/100g, and at intensive grazing technology — 0.69 mg/100g

For light chestnut soils of zone 3, the response to grazing technology was accordingly: weak grazing -
0.1 mg/100g; intensive grazing -0.41 mg/100g. According to significance level of p, the moderate grazing
technology in this sampling does not cause a significant response for quantitative factor of mobile
phosphorus content (F, mg/100g).

Thus, it was established that the content of mobile phosphorus increases with the increase in the
intensity of grazing on all types of soils except for the technology of moderate grazing in zone 3 of light
chestnut soils.

Deterioration of physical and chemical properties in turn leads to an increase in the content of sodium
exchange in soil, which is an indicator of salinity and increase in the process of alkalinization of soils
[4,19,20]. On chestnut soils of pastures in zone 2 the content of sodium exchange, depending on the
grazing technology, has increased in comparison with control (reference) value from 0.08 to
0.32 m-equiv./100 g (figure 2).
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Figure 2 — Dynamics of exchange sodium content in chestnut soils depending on grazing technology,
m-equiv./100 g

In pasture soils the content of sodium exchange rate ranges from 4.98 to 5.92% of the sum of
exchange bases, which corresponds to the degree of weak salinity. In light chestnut soils of zone 3 with
the sum of exchange bases at 15.10-15.65 m-equiv./100g the content of sodium exchange rate was 1.41-
1.65 m-equiv./100 g or 9.33-10.54% of exchange capacity. The pasture soils of weak and moderate
grazing in terms of sodium exchange rate belong to weak saline soils, and for intensive grazing - to
medium saline soils.
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On dark chestnut soils the content of sodium exchange depending on the grazing technology was at
the level of 0.36-0.61 m-equiv./100 g or 1.71-2.77% of the sum of exchange bases. In terms of sodium
exchange content, the dark chestnut m-equiv./100 g soils of pastures in zone 1 are non-saline soils (table 2).

Table 2 — Sodium exchange content in chestnut soil types on pastures
of Western Kazakhstan depending on grazing technology, soil layer 0-30 cm

1 zone 2 zone 3 zone
) Dark chestnut soils Chestnut soils Light chestnut soils
te(c}}iif)lll(l)g Exchange sodium | Differ from | Exchange sodium | Differ from | Exchange sodium | Differ from
gy content, reference, content, reference, content, reference,
m-equiv./100 g | m-equiv./100 g | m-equiv./100 g | m-equiv./100 g | m-equiv./100 g |m-equiv./100 g

Absense of 0.29+0.011 - 0.92 +0,014 - 1.30 £ 0.010 -
grazing

Weak grazing 0.36 +0.005 +0.07 1.00 + 0,015 +0.08 1.41 +0.004 +0.11
Moderate 0.57 +0.007 +0.28 1.20+0.013 +0.28 1.50+0.015 +0.20
grazing

Intensive 0.61+0.015 +0.32 1.24+0.012 +0.32 1.65+0.015 +0.35
grazing

The conducted U-test showed the influence of grazing technology factor on the response of the
effective factor of sodium exchange content. In p-value column of the table the importance of the effective
factor response from technologies by soil zones take the value of p<05. Consequently, all technologies for
zones 1, 2, 3 have a significant impact on the content of sodium exchange. Technology in this sampling
causes a significant response to the quantitative factor of sodium exchange content.

The quantitative concept of this influence is determined by the difference between the median of
corresponding technology and technology of grazing absence.

According to the grazing technology for dark chestnut soils of zone 1, the difference in the median
value of sodium exchange at the weak grazing technology in comparison with grazing-free technology is
0.09 m-equiv./100 g, at technology of moderate grazing the difference will be 0.29 m-equiv./100 g, and at
intensive grazing - 0.33 m-equiv./100 g.

For chestnut soils, there is a difference in the median value from the grazing-free technology, for
weak grazing technology - 0.09 m-equiv./100g, moderate grazing - 0.29 m-equiv./100g, and for intensive
grazing technology - 0.33 cmol(equiv.)/kg.

For light chestnut soils of zone 3, the response to grazing technology was respectively: weak grazing -
0.10 m-equiv./100g; moderate grazing - 0.19 m-equiv./100 g; and intensive grazing - 0.34 m-equiv./100 g.

Conducted tests have confirmed the available statistical regularity of increasing the sodium exchange
rate, as the grazing intensity for all soil types increases.

Conclusion. Chestnut soil types of pastures of West Kazakhstan under the influence of grazing of
farm animals are subject to change. Increasing pressure on pastures through intensive grazing has a
negative impact on chemical performance of chestnut soil types. Grazing land soil is degraded by
excessive grazing and negative chemical processes are occurring in the soil cover, enhancing the process
of sedimentation.
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TaOWFATTHl YTHIMIBI MaiJanaHy KaFuAaTTapblHA HETI3IeNyi Kepek, OJapAblH KyieciHe OipkaTap mapamap Kipeni,
oJIapABIH IMIHAETI €H MaHBI3ABIIAPl: KAUBUIBIMIAPABIH ©OCIMIIK >KaMBUIFBICHIHBIH, JKal-KYWiH JKOHE OHBIH
OHIMJIIIIriH ecKkepy apKbUIBl MAayChIMIBIK PEXMMAE MaiiflallaHy >KOHE >KaWbUIBIMFA TYCETIH MallIblH OHTAHIIbI
KYKTEMECIH Kajaraiay. 3epTTey MakcaThl — Mall JKar0 TE€XHOJIOTHSACHIHA GalIaHBICTBI >KalbLIBIMAAPABIH TOIBIPAK
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KAMBUIFBICBIH arpOXMMUSIIBIK Oaramay. 3eprreynep HoTmkeciHae bateic KasakcTaH oOIBICBIHAAFBI KAWBUTBIM-
JapAbIH KallTaH THITI TOIMBIPAKTAPBIHBIH KYPAaMbIHAAFbl KbUDKbIManbl (ochop MeH ajMacranbl HapTHH
MOJIIIEPIHIH aybUIIIAPYaIIbUIBIK MaJJapbIH KApKBIHIbI YKAIOJIBIH TEPIC OCEPiHEH e3repeTiHi aHbIKTauasl. IllekreH
TBIC MaJl JKarOJIblH OCEPIHEH KalllTaH TOIBIPAKTap/AblH KYPaMbIHAAFbI JKbUDKBIMAJB (Gocdop Meiiepi asaibim,
alMacraibl HaTpUil MeJIepi apTThl, COHBIH OCEpiHEH a3 JeHrelae Ty3laJiFaH TOIBIPaKTap opTalia Ty3/aHy
caTbIChIHA aybICTBI. 3epTTey HOTHXKeJepl OOMbIHIIA, Mall >Karo KapKbIHBIHBIH ©CYyiMEH KallTaH TOIBIPAKTapIblH
OapybIK TYpJIEpiHiH KypaMbIHIarbl >KbUDKBIMAJBL (hochop MeNmepiHiH KypT asaiibll, ajaMacrnajibl HaTpuid
MOJIIIEPiHiH apTybIHBIH CTATUCTUKAIIBIK 3aH/IBUIBIFBI JTQJICIICH].

3eprreynepai bateic KasakcraHHBIH TOmBIpak-KIMMATTBIK 3 aiimareiHAa JKoHrip xaH atbiHmarel BKATY
FaBIMIApel Kypri3mi. Tomblpak ChIHAMATApBIHBIH arpOXUMISUIBIK Tanmaynapbl Kazakcran PecmyOnmkacerana
KaOBUINAaHFaH IOCTYPIi dmicTeMenep OoWbHINA Kyprizinmi: P205 KpUDKeIManel KOChUTBICTapel — M. MauwnruH,
MEMCT 26205-91; anmacmanst Hatpuii — MEMCT 26950-86 Goitpiamia.

TomnbIpakThIH KAaIllTaH THOTEPIHIE TOMBIPAKTHIH KYHAPJIBUIBIFBIH IICKTEUTIH 3JIEMEHTTEpAiH Oipi — docdop
merepi. OceiFraH 0ailIaHBICTHI, ayBbUT MAPyaNTbUIBIFBIHAA TaliJalaHbUIFaH Ke3/1e, KaIlllTaH TONBIPAKThIH KYpaMbIHIA
KBUDKbIMabl (Gocdop KOCHUIBICTApBIHBIH OO0JIybl 30p MaHbI3fa He. 3epTTey JepeKTepl KOpceTKeHAeH, aybul
HIapyallbUIBIFBl MaJIApbIH Karo pekuMmi bateic KaszakcraHHbIH 3 afiMarbIHAArbl KalllTaH TOMBIPAK TUITEPIHIH
KYpaMbIHJa KBUDKbIMAIBI (hocHOp IbIH MeIIepiH aiTapibikTail e3reprneiai. Kapa kamraH TONbIpaK aiiMarbIHIa
OakputayMeH (THIH JKEpMEH) CalbICThIPFaH/a, KbUDKbIMaNE Gocdop menmepinin Temenzaeyi 100 r tonsipakra 0,23-
0,59 mr/100 r-mpl Kypampl. 2-aliMak >KalblIBIMJIAPBIHBIH KallTaH TONBIPAKTapbIHAA >KBUDKbIMANBI (hochopabiH
Mermiepi OakputaymeH caibicThipranga 100 T tomeipakTa 0,43-0,69 Mr apanbiFblHAa ©3repi. 3-aliMaKTaFbl aKIIbIT
KaIllTaH TOMBIPaKTa 0aKpUIAYMEH CANBICTHIPFaHAA KBUDKBIMAIE! Gocdop memmiepiHiH Temenaeyi 100 T Tombipakra
0,10-0,41 mr xypansl.

t-KpuTepHii OOMBIHIIIA CTATUCTUKAIIBIK Oaranay MaHbI3IbUIBIFBI 95 % JNeHreliH/e KaTaH TOMbIPaKThIH 0apIibiK
THOTEPIHACTT JKaWbUIBIMAAPAA JKbUDKBIMAIBI (Gochop MOJIIEpiHiH a3aiifaHblH  aHbIK KepcerTi. CThIOACHT
KpUTEPHiiiHIH HaKThl MoHI (t-¢akT) 1,88-47,72, an TeopusuibIK iamacs (t-reop) 2,45 comnmpl. Pochop MenmepiHiy
enoyip TeMeHeyl Oyl peTTe 3-KapThUlald MIeNeUTTI alMarbIHBIH alllbIK KAaIlTaH TOMBIPAFbIHAA IIAMaaH ThIC KOl
xaliraH ke3ne Oaiikanansl (t-akt 47,72 t-reop.moHi 2,45). 1 xoHe 2-aifiMakrapiarbl Kapa KallTaH jKOHE KallTaH
TOIBIPAKTHI JKaMbUIBIMAAPJA Mal JKal0 TEXHOJIOTHICHIHA KapamacTaH, XbUDKbIMaibl (ochop Meunuiepi ensayip
azaiiraH.

OU3MKANBIK-XUMHSIIBIK KACHETTEPiHIH Hallapiiaybl, 63 Ke3eriHje, TONbIpaKTa ajJMaciaibl HaTpui MeIIepiHiH
WIFalObIHA AJIBIN KeNei, Oy TOIBIpaKTarbl TY3[aHy JKOHE COpPTaHAaHy MPOLECIHIH KapKbIHIay WHIMKATOPBI OOJIBII
caHanmaabl. 2-aiiMaK JKaWBUIBIMOAPBIHBIH KaIITaH TONBIPAaFBIHIA Majl J>Kal0 TEXHOJIOTHSCHIHA OailJIaHBICTHI
OaxpUTayMeH (TBIH KEpMEH) CalBICTBIpFaHa, anMacianbl Hatpuid memmepi 0,08-men 0,32 mr-ra, 5xB/100 r-Fa meitin
octi. JKallbUTBIM TOTBIpaKTapbIHIA alMAcIiajbl HATPUI MeJIIepi anMachaisl Heri3gep coMmachiHbIH 4,98-meH
5,92 %-bIHa AeiiH Kypaiiapl, OyJI cCOpTaHIaHyIbIH OpTalla JOpPEeKeCiHe CofKec Keleai. 3-afMaKThIH allbIK-KallTaH
TOMBIPArbIHAA aJMachaasl Herizgep comackl 15,10-15,65 wmr,okxB./100r, anmacnansl Hatpuid memmepi 1,41-
1,65 mr,5kB/100r HemMece KaTHOHABIK aaMacy ChIHBIMIBUIBIFBIHBIH 9,33-10,54 %-ap1 Kypaabl. Mai a3 xoHe Oipka-
JBIITHI JKabUIATBIH TOMBIPAK ajiMacnaibl HaTPUH MeJepi XKOHIHEH NIaMalibl COPTaH TOIBIPaKKa, ajl KapKbIHJbI
KaWBUIBIM OpTallla COPTAH TOIBIPAKKA YKaTa Ibl.

Kapa kamrTan TonbIpakTa Majl jKal0 TEXHOJOTMSCHIHA OaiylaHBICTBI ayMacrianel Hatpuik meutmepi 0,36-
0,61 mr,5xB./100 T neHreiinne Hemece anMacnaibl Heri3gep coMachiHbIH 1,71-2,77 %-bIH Kypansl. Anmacnaibl
HaTpUil MeJlepi jkoHiHeH |-aliMaKkThIH Kapa KallTaH TOIBIPAaFbl COPTaH eMec. t-KpuTepuil OOMbIHINA, CTATHCTH-
KaJbIK Oaranay MaHBI3IOBUIBIFEL 95 % neHreitinme bateic KasakcTaHHBIH 3 aiiMarplHAArbl KalTaH TOIBIPAFBIHBIH
OapibBIK TYpIEpiHIe anMachaibl HaTpUH MOIIICPiHiH HAaKTHl apTKAaHBIH KepceTTi. CTRIONEHT KPUTEPUHiHIH HAKTHI
MOHI (t-(hakT) MaJI )Kar0 TeXHOJOTHIChIHA OalmaHbICTHI 4,25-21,10 TeopusuIbIK MoHi (t-Teop) 2,45 6omasL.

Tyiiin ce3aep: 'xailbuIbIM, TOMBIPAK KA0ATbI, KBUDKBIMAIIBI (OCHOp, aTMACTIAIIbl HATPHA, KYi3ey, MaJ jKalo.

B. H. Hacues!, . I'. ManoJaos?, A. K. Bekkaanes!

13anmanno-Kasaxcranckuii arpapHO-TEXHUYECKUH yHUBEpCHTET M. JKanrup xana, Ypansck, Kazaxcran;
MlnoBaueckuii ArpapHslii yauBepcuteT, Peciy6mnka Bonrapus

W3MEHEHHUE COJIEPKAHUM ®OCP®OPA 1 OBMEHHOI'O HATPUSL
KAIHITAHOBBIX ITOYB I10J BO3AEUCTBHEM BBIITACA

AHHOTanusi. B 1ensx mnpenoTBpaiieHus OTPHLATEIBHOIO AHTPOIOTEHHOTO BO3ACHCTBMS HA IMacTOWIa B
COBPEMEHHOM CEIIbCKOXO035{CTBEHHOM IPOM3BOJICTBE B OCHOBY aIalTUBHON CTPAaTErny JaJIbHEHIEr0 HapaIlluBaHUs
MIPOM3BOJICTBA TPOAYKTOB MHTAaHHUS W CEIIBCKOXO3SHCTBEHHOTO CBHIPbS JOJDKHBI OBITH ITOJIOXKEHBI MPUHIUIIBI
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PaIlMOHATIFHOTO TPUPOIOIIONB30BAaHMS, B CHCTEMY KOTOPOTO BXOIWT LENBIA PAI MEPONPUATHH, M3 KOTOPBIX
HanOoJee BKHBIMH SIBIISIOTCS: CE30HHOCTh CTPABIMBAHHS MACTOMII] C YyYETOM COCTOSIHUSI PACTUTEIILHOTO TIOKPOBA,
€ro ypokailHOCTH; YCTaHOBJIGHHE ONTHMAalbHOW Harpy3kud CKOTa Ha equHUIly ruioman. Llensio uccienoBaHuid
ABIACTCA arpoXuMHUcCKas OICHKa IMOYBEHHOI'O0 IMOKpOBa HaCT6I/lIJ_[ B 3aBHCHUMOCTH OT TEXHOJIOTMM BbIlTaca. B
pe3ybTaTe MPOBEACHHBIX I/ICCJ'ICJIOBaHI/lﬁ YCTaHOBJICHO OTPHUIATCIIBHOC BJIMAHNEC MHTCHCUBHOI'O BbIllaCca CEJIbLCKOXO-
3SICTBEHHBIX JKUBOTHBIX Ha COICPIKaHUE MOJBMKHBIX QopM ¢ochopa U OOMEHHOTO HATPHs KAIITAHOBBIX THIIOB
noys nactouin 3anaaHo-Kazaxcranckoit oonactu. [lox Bo3aelicTBHEM Ype3MEPHOTO BhINaca CHU3WIICS COJEep)KaHHue
MOJIBIKHOTO (pocdopa KalTaHOBBIX IT0YB, B COCTaBe OOMEHHBIX OCHOBAaHHMH YBEJIMUYMIIOCH COJIEp)KaHHe OOMEHHOTO
HATpHUS U HECOJIOHIIOBATHIC MTOYBHI MIEPEILIN B Pa3psi CPeTHEH CTEIIEHH COJIOHIIOBATOCTH. Pe3ynbTaTsl HccienoBa-
HUH TOATBEPIMIA HATMYUE CTaTUCTUYECKON 3aKOHOMEPHOCTH YMEHBIICHHUS COICpIKaHUs MOABIDKHOTO (dochopa u
YBEJIWYCHUS Cofep kaHue 0OMEHHOTO HATPHA M0 Mepe YBEIHMUCHUSI MHTEHCHBHOCTH BBITIaca 110 BCEM BHIaM TI0YB.

HccnenoBanus mpoBOAWINCE B 3-X NOYBEHHO-KIMMAaTHYEeCKHX 30HaX 3amagHoro Kasaxcrana yuensimu 3KATY
nmMeHn JKaHrup xaHa. ATpOXMMHYECKHE aHAJIU3bl MMOYBEHHBIX MPOO NMPOBOAWIM IO TPAIUIOHHBIM METOAUKAM,
npuHATeIM B PecnyOimke Kazaxcran: moasmxkaeie coeauHeHnst PoOs — mo Y. Maunruny, OCT 26205-91; o6men-
Hei HaTtpuii — o 'OCT 26950-86.

B kamTaHoOBBIX THIAX IOYB OJHUM U3 JIMMUTHPYIOHIUX OJJICMCHTOB IMOYBCHHOI'O IIJIOAOPOJAUA ABJIACTCA
conepxkanue ¢ochopa. B cBsi3u ¢ 3TUM, IPU CEIILCKOXO3SHCTBEHHOM HCIIOJIb30BAHHH BaKHOE 3HA4YE€HHE HMEET
COXpaHEHHE COJEpXaHUM MOABIKHOrO Qocdopa B COCTaBE KalITAaHOBBIX IOYB. Kak IOKa3bIBalOT JaHHBIE
WCCIIEOBAaHUH, PEXHMMBI BBIAaca CEIbCKOXO3SMCTBEHHBIX J>KUBOTHBIX HE 3HAUYMTEIBHO W3MEHSIOT COIEpIKaHHe
MOJBIKHOTO (pocopa B COCTaBe KAIITAHOBBIX THIIOB TOYB 3-X 30H 3amamHoro Kaszaxcrama. B 30He TeMHO-
KaIITaHOBBIX ITOYB CHIDKEHHE COMICPKaHUA MOIBIKHOTO (Gocdopa Mo CpaBHEHUIO C KOHTPOJIEM (IIeIMHA) COCTaBHiIa
ot 0,23 mo 0,59 mr/100 r mouBbl. Ha KamTaHOBBIX MMOYBaX MACTOMIN 2 30HBI U3MEHEHHE COICPIKaHUS ITOJBIKHOTO
docdopa ot kouTposns Ha ypoBHe 0,43-0,69 mMr/100r nouBsl. B 3 30He Ha CBETJIO-KAIITAHOBBIX MOYBAX CO/ACPIKAHUE
MOABMYKHOTO (hocdopa 1o CpaBHEHHIO ¢ KOHTposieM cHrnkaiachk oT 0,10 10 0,41 mr/100r mouBsI.

CraTtucTudeckasi OLEHKa IO f-KpUTepuro Ha 95% ypoBHE 3HAYMMOCTH IOKa3aja JOCTOBEPHOE yMEHBIICHUE
coJepkaHuil  moJBHKHOTO (ocopa Ha macrOMIIAaXx BCeX TUIOB KalITaHOBBIX NOYB. (DakTHyeckoe 3HaueHHE
kpurepust Crerogenta (t-akr) cocraBmno 1,88-47,72 mpu TeoperndyeckoM 3HaueHuu (t-teop) 2,45. Haumbonee
CYLIECTBEHHOE CHIKEHHE cojepaHus ¢ocdopa Mpu STOM OTMEYaeTcs INPH CHIBHOM BBIace Ha CBETIIO-
KallITaHOBBIX MOYBAX 3 IMOJYMYCTHIHHOW 30HHI t-pakt. 47,72 mpu t-teop. 2,45. Ha macroumax 1 u 2 30HBI TeMHO-
KAIITAHOBBIX M KAIITAHOBHIX IOYB HE3aBUCHUMO OT TEXHOJIOTMU BHINTACa CHIDKCHHE COJCPXKAHHWN ITOJBHKHOTO
dhocdopa Taxke CyIecTBEHHO.

Yxynmenne GU3NKO-XAMUIECKHX CBOWCTB, B CBOIO OYepelb, IPUBOIUT K YBEIHUCHUIO CONICPYKAHUS B MOUYBE
00OMEHHOTO HATpPHs, YTO SABJISETCS MHIMKATOPOM 3aCOJICHHOCTH W YBEIHUYCHHS IpOIlecca OCOJOHIeBaHUS MouB. Ha
KaIITaHOBBIX IMOYBaX MAcTOMIN 2 30HBI COJEpKaHHE OOMEHHOTO HATPHS B 3aBHCHMOCTH OT TEXHOJOTHH BHINIACa
YBEIWYHIIOCH IO CpaBHEHMIO ¢ KoHTponeM (rienunHa) ot 0,08 mo 0,32 mr,5kB./100r. B mouBax mactouiy conepxanne
oOMeHHOTO HaTpusi cocTtaBisieT oT 4,98 mo 5,92% ot cymMMBl OOMEHHBIX OCHOBaHHH, YTO COOTBETCTBYET CTEIICHU
C1a00COJIOHIIEBATOCTH. B  CBETIO-KaIITaHOBBIX MOYBaX 3 30HBI NIPH CyMMe OOMEHHBIX ocHoBaHui 15,10-
15,65 mr,3kB./100r coaepkanue oOMeHHOro HaTpus coctaBmiio 1,41-1,65 mr,3xB./100r wiun 9,33-10,54% ot emkocTH
KaTHOHHOro oOMeHa. [louBa mactOuin ciaboro ¥ yMEpeHHOro BbIlIaca IO COJACPKAHHIO OOMEHHOTO HaTpHs
OTHOCHTCS K CITa0OCOJIOHIIEBATHIM IT0OYBaM, & MHTEHCHBHOT'O BhINAca K CPeTHECOIOHIIEBATHIM.

Ha TeMHO-KaIITAHOBBIX TTOYBAX COJCPKaHHE OOMEHHOI'O HATPUS B 3aBUCHMOCTH OT TEXHOJIOTHUH BhIITaca OBLIO
Ha ypoBHe 0,36-0,61 mr,5kB./100r wim 1,71-2,77% 0oT cyMMBI OOMEHHBIX OCHOBaHHiA. [0 comepkaHi0 0OMEHHOTO
HATpHUs TEMHO-KAaIITAHOBBIE TTIOYBHI MAacTOMII 1 30HBI HecomoHIeBaThle. CTaTHCTHYECKas OIICHKA TI0 {-KPUTEPHIO Ha
95% ypoBHE 3HAYMMOCTH IIOKa3ala JOCTOBEPHOE YBEIMYCHHE COACpKaHMs OOMEHHOTO HATPHS BO BCEX THITAX
KaIITaHOBBIX 1MOYB B 3-X 30Hax 3amagHoro Kaszaxcrana. @aktudeckoe 3HaueHne kputTepus CTeiomeHTa (t-hakrt) B
3aBUCUMOCTH OT TEXHOJIOTHH BbITIaca coctaBmio 4,25-21,10 npu TeopeTrndeckoM 3HadeHuH (t-teop) 2,45.

KiioueBble cjioBa: macTOMING, MOYBEHHBIN MMOKPOB, MOABMXHBIA (ochop, OOMEHHBIN HATpUH, Aerpaanus,
BEITIAC.
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