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Abstract. The article shows the features of quantitative assessment of the use of natural
resources in agricultural sector, environmental impact factors in order to develop adaptation
scenarios and mitigate their consequences are identified. This is an alternative option for
environmentally sustainable development in agriculture, which allows rational use of land
resources. The purpose of the study is to determine the criteria for assessing the impact of
agriculture on the environment components, in particular on the atmosphere, hydrosphere and
land resources. Methods of economic analysis, comparison, synthesis, decomposition are used
for a comprehensive assessment of the functioning of an enterprise in production of agricultural
products. In the process of working on this topic, the following results were obtained: an
assessment of the impact of functioning of agro-industrial complex on the environment was done.
According to the current methods for determining the degree of impact on land resources, the soil
quality scores were calculated before and after it. Anthropogenic pressure on the atmosphere and
water resources was assessed in accordance with equivalent indicators. On the basis of the
results, the authors present recommendations and conclusions on the determination of data
characterizing the impact of the stages of agricultural production on the environment. The results
of the calculations make it possible to make forecasts and assess the level of environmental
safety in agricultural production.

AHpatna. Makanaga arpapnblk cektopaa Taburu pecypcTtapabl nanaanaHyfa caHAblk Oaranay
XyprisyaiH epekwenikrepi KepceTtinreH, Oenimageny xoHe onapablH cangapblH XyMcapTy
cueHapumnepiH a3siprey makcaTbiHAA KOpluaraH opTara acep eTy chaktopnapbl aHbiKTanfaH. byn
Xep pecypcTapbiH YTbiMAbl NanaanaHyFa MYMKIHAOIK OepeTiH aybin WapyawbiUibIiFbIHAAFbI
3KONOrusAnbIK TYpPakTbl AaMyAblH 6anama Hyckacbl. 3epTreyAiH Makcambl — aybin LWapyallbl-
NbIfbIHbIH KOpLUaFraH opTa KOMMNOHEHTTepiHe, aTan auTKkaHAa aTtMmocdepara, rmgpocdepara xaHe
Xep pecypcTapblHa acepiH 6arfanay enuwemaepiH aHbiKTay. AybinwapyawbiiblK ©HiMAaepiH
eHAipyAe KacinopblHHbIH XXYMbICbIH XaH-XakKTbl Oaranay yuWwiH 3KOHOMMKanbIK Tangay,
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canbICTbIPy, CWUHTEe3, biAblpay adicmepi KonpaHbinFaH. OcCbl TakbIpbil OOMbIHWA XYMbIC
OapbicbiHOa Keneci Hamuikesiep arnblHFaH: arpoOOHEpPKACINTIK KeWeH XYMbICbIHbIH KopluaFaH
opTara acepiH Oaranay xyprisinreH. Xep pecypcTapbiHa acep eTy A9peXecCiH aHbIKTayAblH
KonAaHbICTarbl dgicTemenepiHe caMKkec TonbipaKk OOHUTETIHIH OannblHa AeniH XoHe oAaH KeuiH
ecenTtey XyprisinreH. ATmocdepara XoHe Cy pecypcTapbiHa aHTpPOMNoreHAik KbiCbiMmAbl Gafanay
6anamanbl KepceTkKillTepre coMkKec Xy3ere acbipbisifaH. AnblHFaH HOTUXXeNnep HerisiHae aBTOopnap
aybin wapyawbinbiFbl eHAipici ke3eHaepiHiH, KoplwaraH opTafa acepiH cunaTTanTbiH AepeKktepai
aHblKTay OOMbIHIWIA YCbIHbICTAP MeH KOpmbIHObIIap YCbiHbINFaH. Ecentey HaTuxenepi
ayblnwapyawbinbIK eHgipiciHaeri akonornanbIK Kayinciaaik geHreniH 6omkayra xaHe Garanayfra
MYMKiHAIK 6epeai.

AHHOTauusA. B ctaTbe nokaszaHbl 0COGEHHOCTU NPOBeAEHUA KONMMYECTBEHHON OLIEHKU MCMOMb30-
BaHUSA NPUPOAHLIX PeCYypCOB B arpapHoOM CeKTope, BbiiBNeHbl hakTopbl BO3AENCTBUA HA OKpY-
XawlLuyo cpeay C Lenblo pa3spaboTKu cueHapueB aganTauum U CMArYeHUst UX nocneacTBU. ATo
aanepHaTVIBHblﬁ BapUaHT 3KOJIOrM4ecku yCTOﬁ‘-IVIBOrO pa3BUTUA B CeNibCKOM XO3iII7ICTBe, no3Bo-
NAKWUA paunoHanbHO UCNONb30BaTh 3eMerbHble pecypcbl. Ljens uccnedoeaHusi — onpeaenuTb
KPpUTepun oueHKn BIINAHUA CEeNibCKOro X03fiIMCTBa HA KOMMNOHEHTbI Opr)KaI'OI.I.I,eﬁ cpeAabl, B 4acT-
HOCTU Ha aTMocdepy, rmapoccepy 1 3emMenbHble pecypcbl. Micnonb3oBaHbl Memodbl 3KOHOMM-
YecKoro aHanusa, CpaBHeHUsA, CUHTe3a, 4EeKOMMNO3ULUM ANA KOMMNJIEKCHON OLEeHKU (PYHKLIMOHMPO-
BaHUsl NpeAnpuUATUA NPU NPOUM3BOACTBE CeNibCKOXO3AMCTBEHHOW npoaykuun. B npouecce pabo-
Tbl Ha4 AaHHON TeMol NoJlyuYeHbl criegylowme pesysismamsi: NPoBeAeHa OUeHKa BIUAHUA (PYHK-
LMOHMPOBAHUA arponpoMbILLNIEHHOrO KOMMJIeKCa Ha OKpy)atowyto cpedy. CornacHo aeincrByio-
MM MeTOoAMKAM onpeaernieHns cteneHn BO3AeNCTBUSA Ha 3eMeNibHble pecypcbl paccuuTaHbl 6an-
Nnbl 6oHUTETa NOYB A0 U nocrie Hero. OUeHKa aHTPONOreHHOro AaBneHust Ha atmMocdepy u BoA-
Hble pecypchbl OCyLlecTBIeHa B COOTBETCTBUU C 3KBMBaNeHTHbIMM Nokasatensamu. Ha ocHoBe no-
NyYyeHHbIX pe3ynbTaToOB aBTOpaMu NpeAcTaBlieHbl pekoMeHOauuu U ebieo0bl NO onpeAeneHunto
AaHHbIX, XapaKTepu3yKLWuX BO3JEeACTBME 3TaNoB CellbCKOXO3SIUCTBEHHOro MpPOU3BOACTBAa Ha
OKpyXatollyo cpeay. PesynbTtatbl pacyeToB NO3BONAKT cAenaTb NPOrHo3bl U OLEHUTbL YPOBEHb
3Konornyeckom 6e3onacHoOCTU B CeNIbCKOXO3ANCTBEHHOM NPOU3BOACTBE.

Key words: agro-industrial complex, environment, environmental assessment, anthropogenic
impact, decomposition method, equivalents, soil quality, atmosphere, hydrosphere.

TyniHAai ce3pgep: arpoeHepKacinTiK KelleH, KopluaraH opTa, 3KONoruanblk 6aranay, aHTponoreHgik
acep, biablpay ajici, 3KBUBaneHTTep, Tonblpak 60HUTeTI, aTMOCdepa, rugpoccepa.

KnioueBble cnoBa: arponpoMbIlUieHHbIN KOMMMEKC, OKpyXKatolas cpeaa, 3Kkonornyeckasa oueHka,
aHTponoreHHoe Bo3aencTBUe, MeToA AeKOMMNO3UL UK, IKBUBaNeHTbl, 60HUTET NoYBLI, aTMocdepa,

ruppocdepa.

Introduction. Nowadays  significant
changes have been taking place in environ-
mental legislation of Kazakhstan as the "Envi-

plexes those also falls under the BAT system
and are required to receive an EIA.
Material and methods of research. In

ronmental Code of the Republic of Kazakh-
stan" No. 400-VI has entered into force since
January 2, 2021. Annex 3 of the legislation
mentioned defines a list of areas of application
for the best available technologies (BAT) appli-
cation [1]. Regulatory documents are also be-
ing developed to ensure the implementation of
the BAT system in the industry [2]. In accord-
ance with Article 65 of the Environmental Code
of the Republic of Kazakhstan "The obligation
to conduct an environmental impact assess-
ment". Legal entities and individual entrepre-
neurs engaged in economic and (or) other ac-
tivities at Category Il facilities are required to
obtain a "Comprehensive Environmental Per-

order to facilitate the assessment of adaptation
scenarios and mitigate their consequences, it is
necessary to determine the impact of animal
husbandry on the environment, in order to in-
crease the sustainability of the livestock sector.

The model can be applied on a national,
regional and global scale. GLEAM-highlights
the key stages of livestock production: produc-
tion, processing and transportation of feed;
herd dynamics, animal fattening, cleaning,
storage and use of manure; processing and
transportation of livestock products. The model
makes it possible to fix specific impact factors
at each stage, to obtain a general and detailed
picture of livestock production and the corre-

mit". When assessing livestock/poultry com- sponding use of natural resources. The model
of ecological assessment of world livestock
46 0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000
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production was developed in order to analyze
multiple environmental impact measurements:
feed use, greenhouse gas emissions, land use
and soil degradation, water use and nutrient
use, interaction with biodiversity [3].

The stages of such environmental impact
from the livestock and poultry complex are
grouped by us in figure.

1.Application of
organic fertilizer

5. Technology
product processing

4. Supporting
operations

Stages of
environme
ntal
impact

2. Harvesting and
production of feed

3. Cattle keeping

Figure - Stages of environmental impact

The most significant impact is due to the
impact of three main assessment indicators,
which are determined by soil (Is), atmosphere
(la) and hydrosphere (Ih).

It should be noted that in order to reduce
the degree of impact on the soll, it is necessary
to combat erosion, reclamation, apply organic
fertilizers, grass sowing, liming of acidic soils,
minimal impact of heavy machinery on the soil
cover, soil protection technologies, biological
methods of plant protection, the use of crop
rotations with pure vapors, etc. Naturally, along
with this, mineral fertilizers should be applied in
an optimal mode and pesticides should be
used against agricultural pests [4].

To ensure the environmentally sustaina-
ble condition of the rural area, it is necessary to
ensure the condition:

Ky=7-<1 (1)

I — the impact of the livestock/poultry
complex on the environment; R— natural re-
sources.

I = f(a s 1In) (2)

la — the impact of the livestock/poultry
complex on the atmosphere; Is — the impact of
the livestock/poultry complex on the soil; In —
the impact of the livestock/poultry complex on
the hydrosphere.

R, = f(C,P,K) )

C - the background concentration in the
atmosphere; P - the degree of absorption of
the substance by the soil cover; K - the assim-
ilation coefficient [5].

Results and their discussion. One of the
most important measures is to prevent the deg-
radation of agricultural land, improve the breed
of animals based on breeding work, the intro-
duction of resource-saving technologies, and
the formation of guaranteed veterinary services
for livestock farms, private farms and other
forms of ownership. Since the development of
animal husbandry is closely related to nature, it
becomes necessary to monitor the state of the
environmental burden, the purpose of envi-
ronmental safety, to unify sanitary standards in
accordance with international requirements.

The natural damage caused by the ill-
conceived policy of developing new technolo-
gies from an ecological standpoint is enor-
mous. Old technologies have led to the spread
of wind erosion, which has led to the loss of
large areas. The replacement of biocenoses
with agrocenoses in vast territories caused cli-
mate change, an increase in its aridity, an in-
crease in the number of droughts, and an in-
crease in aridization processes. All this con-
firms the need for careful consideration of the
environmental factor in agricultural policy. To
assess the impact of agricultural production on
the soil cover, we determined a bonus point
using the formula below: As a complex indica-
tor of the impact on the soil Ksl is the change in
the bonus score, which is calculated by the
formula:

Kq = BS, — BSy (4)
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BSa — soil bonitet score after anthropogen-
ic impact; BSp — soil bonitet score before an-
thropogenic impact.

To assess the overall indicator for the soil,
the conditions typical for the Southern Kazakh-
stan region were chosen — gray soils and gray-
brown soils. They occupy 120 million hectares,
or 44% of the territory of the country. In gen-
eral, only Turkestan region is 11725.8 thou-
sand hectares. Including land used for agricul-
tural uses — 6815.7 thousand hectares, arable
land — 911.4 thousand hectares (including irri-
gated arable land — 457.3 thousand hectares).
Pastures make up 5635.8 thousand hectares,
hayfields — 84.5 thousand hectares, perennial
plantings — 29.0 thousand hectares. The hu-
mus content in these varies around 2.0% -
1.0%. Basically, this is a livestock area; agricul-
ture is possible only with irrigation [6].

One of the main reasons for this situation
is that the most important component of agri-
cultural technology crop rotation is poorly used.
On dry soils, the bonitet score should be 25,
but actual is 19. Every year, the bonus score
decreases because crop rotation is not used,
organic fertilizers are not applied, and minerals
are not used in an appropriate quantity. Studies
of the regional branch of the Republican Scien-
tific and Methodological Center of the Agro-
chemical service revealed that humus de-
creased by 0.14% in the soil of agricultural
lands of the Turkestan region, nitrogen content
decreased by 5.6%, and mobile phosphorus
decreased by 1.7%. We will calculate the soil
bonus points according to the Method [7], us-
ing the example of this area.

The predominant soils are low humus gray
soils (in a half-meter layer of soil they contain
only 0.8-0.9% humus), because of the peculiar-
ities of the natural process of soil formation.
However, these soils are rich in elements of
mineral nutrition, and thanks to favorable ther-
mal resources and irrigation, they provide a
high yield of valuable crops: cotton, sugar beet,
fruits, and vegetables. Let's assume that the
average humus content in the estimated irri-
gated gray- soil is 0.85%. The negative proper-
ties of the soil have not been identified. Divid-
ing the humus value by the standard adopted
by the Methodology — 2.5%, we get a soil bo-
nus equal to 34 points. According to the classi-
fication, this soil is assessed as "low" in quality.
The same is the case with non-irrigated soils of
the Turkestan region. So, ordinary non-irrigated
gray soils are used for the cultivation of grain
crops (insufficiently provided dry soils). Divid-
ing, in this case, the humus value by the
standard adopted by the Methodology — 7%,
we get a soil bonus equal to 12 points.

According to the classification, this is the
value of the soil bonus score, estimated as the
"worst" in fertility. Above the belt of gray-earth
soils, there are dark gray soils (gray-brown
soils), which are good non-irrigated soils, suffi-
ciently provided with atmospheric precipitation,
where winter wheat, fruit, etc. produce good
yields. Dark gray soils in a layer of 0-50 cm
contain on average about 2% humus. Now di-
viding the average humus index -2% by the
standard set by the Methodology - 7%, and
conditionally if the assessed soil does not have
negative properties, we will get a bonus of non-
irrigated dark gray soil equal to 28 points. The
calculated score, according to the accepted
classification, corresponds to soils of "very low
quality”. Thus, both irrigated and non-irrigated
soils of the Turkestan region, assessed accord-
ing to the Method [Ik.7], are classified as "low"
and "very low" in quality and fertility. The bonus
score before exposure was 28, and after expo-
sure — 25. The average humus content in the
soil was used as the estimated soil parame-
ters. In this case, the value of a negative im-
pact on the soil is — 3. At this value a loss of
potential yield for grain crops (other things be-
ing equal) can be up to 1.13 c/ha.

As is known, the main pollutants of at-
mospheric air are emissions of pollutants such
as nitrogen dioxide, ammonia, and hydrogen
sulfide. In calculating the concentration of the
degree of exposure, data on the background
concentration of these substances can be
used. The branch of RSE "Kazhydromet" pro-
vides background information on the requested
districts and regions [8].

The impact of agricultural enterprises on
the environment for each impact indicator is
assessed by applying formulas such as:

Global warming
_ GWPpgse ., GWPtarget

I = X , (5
cwp Mpase Mtarget ( )
Acidification
EF; EF;
IAP — ibase X ltllTQEt, (6)
Mpase Mtarget
Eutrophication
__EFy EFtarget
Igpfact = 25 X ——— (7)

Mpase Mtarget

i.e. Mpase, Mtarget — the mass of the prod-
ucts is actual and when using the ideal tech-
nology [Ik. 5].

According to the formulas presented
above for each category of influence (I) (war-
ming, eutrophication, acidification) all impacts
are evaluated in a single dimension. Ideally,
then it is necessary to identify the degree of
influence of the impacts and determine the
weighting factors. However, it can be taken into
account that all impact categories are equal to
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each other and then all indicators are summed
up to obtain an overall assessment [9]:

KA = Igwp + Lap + Igp (8)

If we also take into account that a signifi-
cant amount of pollutants discharged into the

Table - Environmental pollution assessment indicators

hydrosphere as a result of the anthro-pogenic
impact of the agricultural industry are phospho-
rus and nitrogen compounds, the impact of the
eutrophication process increases. The indicators
characterizing the level of pollution are present-
ed in table.

Type of ecological
disaster/phenomenon/event

Equivalent indicator

Potential pollution evaluation

Toxic effects on humans

the MPC in water is used | EPhum,m = nEQFim x mi, [kg |- TEQ],
as the equivalent of toxicity | EQFi,m — equivalent for the substance; mi —

ejection mass / emissions of the substance i

Eutrophication
(P; PO4)

Phosphorus of phosphates | EP fact= EFi x mi [kg PO4 — equivalent.] EF;

equivalent for the substance i; mi — ejection
mass / emissions of the substance i

To substantiate the criterion of the impact
of agricultural production on the hydrosphere,
the methodology is used as well as to assess
the impact on the atmosphere. This method-
ology is proposed in ISO 14040 "Life cycle
assessment" - Environmental assessment of
the life cycle of products [10].

Pasture animal husbandry is the cheap-
est than other types of farming, where about
60-70% of the necessary feed is obtained.
Pasture overloads take place mainly near
farms, villages, especially on sandy massifs
with irregular grazing of livestock. In this re-
gard, it is necessary to rationally use the lands
without overloading them with cattle, conduct
pasture-protective measures and sowing fod-
der grasses.

Desertification and land degradation due
to the destruction of soil and vegetation cover
is a global environmental problem. It should
be noted that, according to the analysis of the
state of land resources, soils undergo the
most significant transformation when used as
pastures for animal husbandry, which so
changes the morphological appearance of
soils and their chemical and physical proper-
ties that as a result they are smoothed out
under typical and even typical differences of
the original soils.

It should be noted that, according to the
analysis of the state of land resources, soils
undergo the most significant transformation
when used as pastures for animal husbandry,
which so changes the morphological appear-
ance of soils and their chemical and physical
properties that as a result they are smoothed
out under typical and even typical differences
of the original soils.

Conclusions.

1. The environmental factor is external to
production. We are talking about the deve-

lopment of criteria and levels of environmental
friendliness of production in the form of a sys-
tem of appropriate indicators. Under these
conditions, the definition of a single compara-
ble criterion for the greening of production is a
necessary prerequisite for improving the pro-
cess of environmental protection management
and ensuring sustainable development.

2. The main drawback in the placement
and planning of the agricultural sector is the
adoption of decisions that determine the main
directions of development, without forecasting
their environmental consequences, without
taking into account the ability of the environ-
ment to maintain the stability of ecosystems
as a whole.

3. The criteria for assessing the impact
on the components of the environment of the
entire technological chain of agricultural pro-
duction based on the decomposition method
are substantiated, which make it possible to
determine and take into account this impact in
the long term.

4. As a result of the impact of the agricul-
tural sector, an assessment of the soil bonus
score in the Turkestan region was carried out.
To substantiate the impact on the atmosphere
and water bodies, a methodology based on the
determination of analog values is presented.
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