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Annotation. The article presents the results of research on the influence of microbial bio-
preparations on the growth, development, and forage value of sweet clover (Melilotus spp.) under the
conditions of risk-prone agriculture in the Akmola region. The aim of the study was to determine the
effectiveness of microbiological agents in organic farming to increase crop productivity and improve the
biochemical composition of plants. The field experiments were carried out on heavy loamy chernozem soils
at the “Kokshetau Experimental Production Facility” LLP during 2024-2025. Modern microbial
compositions were used as biological products to supply plants with available forms of nitrogen and
phosphorus and to enhance their stress tolerance. The obtained results showed that the application of bio-
preparations increased the nutrient content in the dry matter of sweet clover and improved growth parameters
compared with the control treatment. The use of biological products in sweet clover cultivation technology
enhances crop productivity, improves forage quality, and contributes to the development of environmentally
sustainable agroecosystems. The conducted studies confirm the prospects of applying microbial bio-
preparations as an effective and safe tool for resource-efficient agriculture in the conditions of Northern
Kazakhstan.

Keywords: sweet clover, microbial bio-preparations, organic farming, yield, forage value, soil,
nitrogen fixation, Akmola region.

Introduction. Under conditions of intensifying global climate change and progressive soil
degradation, the implementation of sustainable agricultural technologies aimed at increasing the
productivity of agroecosystems while simultaneously preserving their ecological stability is
becoming increasingly important. The growing anthropogenic pressure on agricultural landscapes, a
decline in humus content, and the deterioration of soil agrophysical and agrochemical properties
necessitate a revision of traditional farming approaches and a transition toward environmentally
oriented agricultural systems.

One of the most promising directions in the development of modern agriculture is the
organic technology of forage crop cultivation, which is based on the rejection of synthetic mineral
fertilizers and chemical plant protection products and their replacement with biological preparations
and agroecological practices. This approach contributes to reducing negative environmental
impacts, enhancing soil biological activity, and forming sustainable agroecosystems.

Current trends in agricultural production are focused on the widespread adoption of
environmentally safe and resource-efficient technologies, among which organic farming occupies a
key position as an important factor in ensuring food security, conserving natural resources, and
producing environmentally friendly agricultural products. Under conditions of intensified livestock
production and increasing requirements for the quality of the feed base, the search for and
implementation of effective biological methods for forage crop cultivation becomes particularly
relevant.

In this context, scientific and practical interest in leguminous forage crops is increasing,
particularly in sweet clover (Melilotus spp.), which is characterized by high forage and energy
value, good adaptation to arid conditions, resistance to adverse environmental factors, and the
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ability to form substantial biomass. An important biological feature of sweet clover is its capacity
for symbiotic fixation of atmospheric nitrogen through interaction with root nodule bacteria, which
contributes to improving the soil nitrogen regime and enhancing soil fertility. [1].

One of the priority directions of sustainable agriculture is the use of biological products—
microbial agents that improve soil structure and fertility, stimulate plant growth, and enhance plant
stress tolerance [2]. The application of such preparations reduces dependence on mineral fertilizers
and chemical plant protection agents, while simultaneously increasing yield and improving forage
quality [3].

Under the conditions of risk-prone agriculture in the Akmola region, the use of microbial
bio-preparations in sweet clover cultivation is of particular importance. However, despite the
growing interest in this topic, comprehensive scientific data on the effects of microbial preparations
specifically on sweet clover remain limited [4].

Studies conducted by various researchers confirm the effectiveness of microbial
preparations in the cultivation of leguminous crops. Seed inoculation of leguminous forage crops
with active strains of nodule bacteria is a low-cost reserve for increasing yield and improving soil
fertility. Effective forms of nodule bacteria on the roots of yellow sweet clover (Melilotus
officinalis) are capable of fixing up to 300 kg/ha of nitrogen per year. According to the studies of
Alborov P. V., the research results revealed that the highly effective strain of rhizotorphin 425a is
suitable for seed inoculation of yellow sweet clover under the ecological conditions of the forest-
steppe zone of the North Caucasus. This strain promotes more intensive formation of root nodules
and enhances atmospheric nitrogen fixation, with nitrogen fixation volumes reaching 168 kg/ha
already in the first year of plant growth. Improved availability of biologically fixed nitrogen had a
positive effect on plant growth and development. Pre-sowing inoculation of yellow sweet clover
seeds with various rhizotorphin strains also contributed to an increase in the number of stems and
branches per plant. Inoculation of seeds before sowing with industrial rhizotorphin strains resulted
in increased yield and protein productivity of yellow sweet clover stands. Crops established from
inoculated seeds significantly outperformed the control variant, providing substantial increases in
green mass yield ranging from 0.93 to 3.26 t/ha, or 6.1-21.3% higher than the control. The highest
yield (18.1 t/ha) was obtained when seeds were inoculated with the 425a strain. Inoculation of seeds
with rhizotorphin strains 404b, 413, and 425a increased protein yield by 0.7-2.02 c/ha and dry
matter yield by 11-42%. Therefore, pre-sowing inoculation of yellow sweet clover seeds with
rhizotorphin strain 425a contributes to the formation of a powerful symbiotic apparatus and
enhances its productivity.

For example, according to Kalin A.K., the use of BioSleepBW and Foliar on alfalfa
increased the phosphorus, nitrogen, fat, and digestible protein content in plants, while decreasing
fiber content, which improved forage value [5]. In the experiments of A.N. Artyushchenko, the
combination of Azoftovite and Bactophosphine increased alfalfa plant height by 5-6 cm, raised
leafiness to 57.7%, and increased protein content to 2.32% compared to the control treatment [6].

The application of microelement fertilizers (Micromax, Microel) and microbial preparations
on perennial legumes also contributed to an increase in leaf biomass and yield [7]. It has been
established that active strains of Rhizotorphin used for the inoculation of yellow sweet clover seeds
are capable of fixing up to 300 kg/ha of atmospheric nitrogen. Strain 425a showed the highest
efficiency, increasing green mass yield up to 18.1 t/ha and improving protein content [8].

According to the data of vegetative and field experiments conducted by Ovsienko O. L., the
application of bacterial preparations was found to have a positive effect on the growth and
development of white sweet clover plants. Under vegetative experimental conditions, the use of the
biopreparation Phosphoenterin resulted in an increase in the height of inoculated plants by 8% and
an increase in biomass by 10% compared with the non-inoculated control. Seed treatment with the
nodule bacterium strain Sinorhizobium meliloti contributed to a 14% increase in plant height and a
12% increase in biomass relative to the control variant. The most pronounced positive effect was
obtained with the combined inoculation of seeds using Phosphoenterin in combination with the
strain Sinorhizobium meliloti D-17, which led to an increase in plant height by 17% and biomass
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accumulation by 21% compared with the control [9].

At Veletsk State University (Russian Federation), under the guidance of R. V. Shchuchka,
studies were conducted to evaluate the effectiveness of the growth biostimulants Polishans and
EnergoShans in soybean cultivation. The biostimulant Polishans is an organo-mineral fertilizer
based on marine algae, containing an optimally balanced complex of macro- and microelements. Its
application is characterized by high environmental safety and contributes to improved field
germination of seeds, enhanced growth and development of the root system, and increased plant
resistance to phytopathogens.

The biostimulant EnergoShans contains polysaccharides, betaines, glucosides, and trace
elements derived from marine algae and is mainly used for pre-sowing seed treatment of cereal and
leguminous crops. Both products exhibit pronounced growth-stimulating properties and have a
comprehensive effect on plant growth and development.

According to the results of the experiments, during the pre-sowing seed treatment stage,
EnergoShans demonstrated the highest effectiveness, increasing the measured parameters by 2.8
times compared with the control. Meanwhile, during plant treatment in the vegetative growth
period, the biostimulant Polishans showed a more pronounced positive effect, exceeding the control
in efficiency by 2.9 times [10].

Thus, microbial bio-preparations represent an effective tool for increasing the productivity
and forage value of sweet clover. Their application improves the biochemical composition of plants,
increases protein and nutrient content, and strengthens the ecological sustainability of agrocenoses.

Materials and methods. Field experiments were conducted in 2024-2025 at the Kokshetau
Experimental Production Facility LLP, Akmola Region, Zerenda District, Shagalaly village. The
soil is classified as typical chernozem with a humus layer depth of 24-26 cm and a humus content
of 4.0%. The content of nitrate nitrogen in the arable soil layer was 3.2 mg, phosphorus 8.7 mg, and
potassium 35.2 mg per 100 g of soil, indicating moderate nitrogen supply, low phosphorus
availability, and high potassium levels. The soil texture is heavy loam, with a bulk density of 1.2
g/cm? in the arable horizon and 1.29 g/cm?® on average in the one-meter layer.

Laboratory studies were conducted in accordance with GOST 12038-84 for determining
seed vigor in forage crops. Field experiments were arranged in a three-replicate randomized design.
Standard regional agronomic practices were applied. The experimental plot size was 20 m?. The
preceding crop was clean fallow. Sowing was carried out on May 17 using a hand-held RS-1
seeder, with a sowing depth of 1.5-2.5 cm. Row and wide-row planting methods were used, with
row spacing of 70 cm. The seeding rate for sweet clover under the wide-row method was 5.0 kg/ha.

Foliar application of microbial bio-preparations (2-3 L/ha) during the flowering stage was
carried out according to the experimental scheme:

1 — Control

2 — BioSleep BW + Tekamin Max

3 — Orgamica S + Tekamin Max

4 — Tekamin Max

5 — Pseudobacterin-3 (liquid) + QadamFerti Unileaf 4 x5

6 — BioSleep BT + QadamFerti Unileaf 4 %5

The biochemical composition and forage nutritional value were analyzed in the certified
Laboratory of Biochemistry and Forage Quality Assessment, A.l. Baraev Research and Production
Center LLP, Nauchny settlement, Baraev Street 15, Shortandy District (Accreditation Certificate
No. KZ.T.03.1538, issued on June 18, 2020).

Weather data from the Shagalaly meteorological station for 2024-2025 indicate that the
study period was characterized by a temperate continental climate with pronounced seasonal
fluctuations in temperature and precipitation.

In 2024, the total precipitation amounted to 383.5 mm. Most of the precipitation occurred
during the warm period (May—August), when more than 250 mm fell. The mean air temperature for
the year was +3.3 °C, with a cold winter (—14...—15 °C in January—February) and a relatively warm
summer season (+19...+21 °C). In 2025, from January to September, the total precipitation
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amounted to 290.3 mm, which is slightly below the long-term average. The mean temperature for
this period was +7.7 °C, indicating warmer conditions compared to the previous year.

Table 1 — Weather data of the Shagalaly post for 2024-2025

Month Precipitation, mm Air temperature, °From
1 2 3
2024
January 30.6 -14.3
February 8.6 -14.9
March 10.5 -5.9
April 18.6 +8.2
May 65.1 +9.1
June 65.0 +20.9
July 67.5 +19.5
August 56.0 +17.1
September 21.8 +10.5
October 15.5 +2.9
November 15.8 -5.1
December 8.5 -8.2
Total 383.5 +3.3
2025

January 12.9 -10.1
February 2.6 -9.3
March 10.9 -2.8
April 39.9 9.3
May 13.0 15.3
June 73.0 19.1
July 45.7 19.0
August 51.5 16.7
September 40.8 11.7
Total 290.3 +7.7

Precipitation during the autumn—winter period (September—March) served as the main
source of productive soil moisture accumulation; however, its amount was insufficient relative to
the multi-year climatological norm, which could have resulted in a certain moisture deficit at the
beginning of the spring vegetation period of crops.

Results and Discussion. Along with mineral and organic fertilizers, biological products are
becoming increasingly important worldwide for improving crop productivity. Their application is
justified by low cost, high efficiency, and environmental safety, making them an integral
component of modern agricultural technology [12].

To supply plants with essential mineral nutrients, Organit P and Organit N were applied,
which enhance the bioavailability of phosphorus and potassium and improve nitrogen nutrition.
Growth stimulants Fertigrain Start CoMo, Tecamin Max, and Yield On were also used. Fertigrain
Start CoMo provides seeds with nitrogen and micronutrients, increases germination energy, stress
tolerance, and inoculation efficiency. Tecamin Max, formulated with amino acids and vitamins,
activates growth processes and enhances plant resistance to adverse environmental factors. Yield
On stimulates cell division, nutrient transport, and contributes to increased yield.

For leguminous crops, the biostimulant Biodux was applied for seed treatment and during
the growing season. It promotes root system development, improves nutrient uptake, and enhances
plant resistance to diseases [13].

Plant protection against fungal and bacterial infections was provided by the biofungicides
Orgamica S and Pseudobacterin-3, which exhibit strong antagonistic and growth-promoting
activity. To control insect pests, the bioinsecticides BioSleep BW and BioSleep BT were used. The
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former is effective against a wide range of phytophagous insects, while the latter is a stomach-
acting agent providing up to two weeks of protective effect. The integrated application of these
biological products improves nutrition, growth processes, plant tolerance, and increases crop
productivity [14, 15]. The use of biological products in sweet clover crops contributed to an
increased nutrient content in the dry biomass compared to the control.

Table 2 — Biochemical Composition and Nutritional Value of Melilotus

Name of NFE Nutritional value 1 kg. perear
Digested protein, | Exchange Feed units, kg/kg
% energy, MJ

Method of TSINAO 2002 (green feed)
Melilotus albus Sretensky grade 1

Control - without treatment 52.65 9.17 10.40 0.877
BioSleep BW + Tecamine Max | 53.94 10.14 10.89 0.961
Orgamica S + Tecamine Max 54.4 11.41 11.21 1.018
Tecamine Max 55.24 10.14 11.21 1.018
Pseudobacterip-3, W - + 53,02 10,77 10,83 0,949
QadamFerti Unileaf 4*5

BioSleep QadamFerti 54,32 11,74 11,22 1,019

Unileaf10,83 0,949 BioSleep
BW QadamFerti Unileaf 4*5
Melilotus officinalis variety Omsk early Ripening

Control-without treatment 53.19 10.09 10.83 0.951
BioSleep BW + 52.53 11.05 10.93 0.967
Tecamine Max

Orgamica S + Tecamine 53.41 9.45 10.63 0.915
Max

Tecamine Max 53.86 11.05 11.23 1.021
Pseudobacterip-3, W - + 53,16 11,05 10,97 0,974
QadamFerti Unileaf 4*5

BioSleep BW QadamFerti 52,55 11,69 11,27 1,029
Unileaf 4*5

The data presented in the table demonstrate the effect of various biological preparations on
the content of nitrogen-free extractives (NFE) and the nutritional value of the dry matter of
Melilotus albus and Melilotus officinalis. It was found that the treatment of plants with biological
preparations contributed to an increase in NFE content compared with the control. In M. albus, the
maximum NFE value (55.24%) was recorded when using Tecamin Max, exceeding the control
(52.65%) by 2.59%. A similar trend was observed in M. officinalis, where the NFE content ranged
from 52.53% to 53.86%. The use of biological preparations also had a positive effect on the feed
nutritional value. In M. albus, the highest digestible protein content (11.74%) and metabolizable
energy (11.22 MJ/kg) were obtained with the combined application of BioSleep BW and
QadamPFerti Unileaf 4*5, corresponding to 1.019 feed units (F.U.) per kg of dry matter.

In M. officinalis, the highest nutritional indicators were also observed under the treatment
with BioSleep BW + QadamFerti Unileaf 4%*5, where digestible protein reached 11.69%,
metabolizable energy 11.27 MJ/kg, and feed units amounted to 1.029 F.U./kg. Thus, based on the
obtained results, it can be concluded that the use of complex biological preparations, especially the
combinations BioSleep BW + QadamFerti Unileaf 4*5 and Tecamin Max, improves the nutritional
characteristics of melilot green mass by increasing the levels of NFE, digestible protein and energy
value of the feed.

Conclusions. Thus, based on the results of the conducted studies, it was established that the
treatment of sweet clover seeds with biological preparations had a pronounced positive effect on
plant growth, development, and productivity formation. The application of biopreparations
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contributed to the activation of physiological and biochemical processes, improvement of mineral
nutrition, and increased plant resistance to unfavorable environmental factors, which collectively
ensured more intensive formation of vegetative biomass.

As a result of using biological agents, a statistically significant increase in the content of
nitrogen-free extractive substances, digestible protein, metabolizable energy, and feed units was
observed compared to the control treatment, indicating an improvement in the nutritional and
energy value of sweet clover green mass. Particularly high efficiency was recorded when using
complex combinations of biopreparations BioSleep BW + QadamFerti Unileaf 4x5 and Tecamin
Max, which ensured an optimal balance of major nutrients and the most favorable indicators of
forage quality. The obtained results confirm the expediency of incorporating biological preparations
into the technology of sweet clover cultivation as one of the key elements of organic farming. The
use of biological agents makes it possible not only to increase crop yield and forage quality but also
to reduce the dependence of agricultural technologies on chemical inputs, decrease anthropogenic
pressure on agroecosystems, and improve the agroecological condition of soils. Overall, the
introduction of biological preparations into sweet clover cultivation technology represents a
promising direction for the formation of environmentally sustainable and productive agrocenoses
under the conditions of the Akmola region and may also be considered an effective tool for
enhancing the economic and environmental efficiency of forage production in areas of risky
farming.

Financing. The research was conducted at LLP “Kokshetau Experimental and Production
Farm” within the framework of Program-Targeted Funding (PTF) BR22884393, «Development of
Competitive Varieties and Hybrids of Forage Crops for Various Agro-Climatic Zones of
Kazakhstan and Elaboration of Variety-Specific Cultivation Technology» (The project was funded
by the Ministry of Agriculture of the Republic of Kazakhstan. The project implementation year is
2024-2026).
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BUONPEITAPATTAPJIBIH AKMOJIA OBJIBICHI JKAF TAWBIHJIA TYHEKOHBIIIKAHBIH
BUOXUMHUSLIBIK KYPAMBI MEH A3BIKTBIK KYH/IBLIBIFBIHA OCEPI

CeiabikoBa I'.T., 8D08101 — Arponomus bbb-HbIH 2-Kypc TOKTOpaHTHI
Memewos C.K., aybli1 mIapyalibUIbEbl FBUIBIMIAPBIHBIH KAHAWAATH], KAYbIMAACTBIPbUIFaH Ipodeccop
Cmamnnosa I'.T., aybu1 mapyanbuibiFbl FhUIBIMAAPBIHBIH KaHIUIATEI
Kamun A.K., PhD

L. Yanuxanos amvinoazel Kexwemay ynusepcumemi, Kexwemay x., Kasaxcman

AngaTna. Makanana OUOJOTHSUIBIK 3aTTapJblH TyhekoHbiKa (melilotus spp.) ecyiHe, namybHa
JKOHE JKEMIIeN KYHABUIBIFEIHA SCEPiH 3epTTey OOWBIHINA 3epTTey HOTIKENepi KenTipinred.) AKMola
OOJIBICBIHBIH KayiNTi eriHIIUTK XaFqaibiaaa. JKYMBICTBIH MakcaThl ©CIMIIKTEPAiH OHIMIUITIH apTThIpy
XKoHE OMOXUMUSUIBIK KYpaMblH JKaKcapTy VIIiH OPraHUKaJbIK EriHIIUIIKTE MUKPOOHOIOTHSIIBIK areHTTepai
KOJIaHyIbIH THUIMIUIITIH aHBIKTay OOJAbl. OJKCIePUMEHTTIH Mamanblk Oemiri 2024-2025 xeuimapsl
"Kekmeray Toxipubenik-eHmipictik mapyambsuibiFel’  JKIIC  kapa  TOWBIpakTBl — ayblp — ca3mbl
TOMBIpaKTapbIHAA KYPri3iigi. buonorusneik npenaparrap peTiHae eciMIOiKTepai a30T meH GochOpIbIH KO
KETIMIII TypiepiMeH KaMTaMmachl3 €TETiH, COHJai-aK CTPECCTIK >Karmaiimapra Te3IMALTIKTI apTThIpaThIH
3aMaHayd KOMITO3MIUSUIAp KOJNJaHbUIIBL. HoTmkenep OMONOTHSUIBIK MpemapaTrapibl KONJaHy TOTTI Oene
KypFaKk MaccachlHAaFbl KOPEKTIK 3aTTaplblH KeOCliHEe KoHe OaKplIayMEeH CallbICTBIpFaHIa ecy
KapKbIHBIHBIH KaKcapyblHa BIKIIA] €TKeHIH KopceTTi. TYHEKOHBIIIKA 6Cipy TEXHOIOTHICHIHIA OHOIOTHSUTBIK
KypalgapApl KOJNJaHy MOICHHETTIH OHIMIUIIIH apTTHIpaAbl, >KEMHIH CamlachlH JKaKcapTalabl >KOHE
SKOJIOTHSUIBIK  TYPaKThl arpoleHO3AaplblH  KalbINTACyblHA BIKMal eTedi. JKyprisiireH 3eprreynep
ouonpenaparrapasl Contycrik KaszakcraH »xarnaiiblHIa pecypcTapibl YHEMICHTIH ETiHIIUTIKTIH THIMII
YKOHE Kayillci3 Kypajbl peTiHAe KOIIaHy IIePCIIeKTUBACKIH PacTalIbl.

Tipek ce3mep: TYHEXOHBINIKA, OWOMpenapaTTap, OPraHUKANBIK ETiHIIUTK, ©HIMIUTK, a3bIKTHIK
KYH/IBUIBIK, TOTIBIPAK, a30TPHUKCALUS, AKMOJIa OOJIBICHL.

BJIUSHUE BUONPENAPATOB HA BHOXUMHWYECKHWI COCTAB 1 KOPMOBYIO
HEHHOCTbH JOHHUKA B YCJOBUSX AKMOJMHCKOMN OBJIACTH

CeiabikoBa I'.T., toktopant 2-kypca o OIl 8D08101 — Arponomus
Memewos C.K., KaHIuAaT CeIbCKOXO035HCTBEHHBIX HAYK, aCCOLMUPOBAaHHBIN Mpodeccop
Cmaunosa I'.T., KaHAUIAT CEIHCKOXO3SICTBEHHBIX HAYK
Kamun A.K., PhD

! Koxwemaycxuii yuueepcumem umenu L. Yanuxanosa, Koxwemay, Kazaxcman

AnHoTtanmusi. B cratbe mTpuBeneHBl PE3yIbTATHl HCCICNOBAHWA 10 W3YYCHHIO BIUSHUS
OuomnpenaparoB Ha pPOCT, pa3BUTHE M KOPMOBYIO IIEHHOCTh noHHuKa (Melilotus spp.) B ycioBHSX
pUCKOBaHHOTO 3emuenenus AKMomuHCKOM oOmactu. llempro  paboOTHI  SBISUIOCH — OMpeNeTIeHHe
3¢ GEKTUBHOCTH NTPUMEHEHNSI MUKPOOHOJIOTHYECKUX CPEJCTB B OPTaHMUECKOM 3€MJIC/ICINH JAJIsl TOBBIICHHS
YPOKaWHOCTH W YIydIICHUS OMOXMMHYECKOTO cocTaBa pacreHuil. llojeBas dacTh DKCIIEpUMEHTa
MPOBOJMIIACH HA YEPHO3EMHBIX TsDKEIOCYrNMUMHHCTHIX  TouBax TOO  «Kokmrerayckoe — OMBITHO-
MIPOM3BOJCTBEHHOE X03scTBO» B 2024-2025 rT. B KauecTBe OMOIIOTHUECKUX MPENapaToB UCIOIb30BAIUCH
COBpEMEHHbBIE KOMIIO3MIINH, 00ECIICUNBAIOIINE PACTCHHS TOCTYIHBIMU hopMamu a30Ta U ocdopa, a TakKe
MOBBIIIAIONIAE YCTOWYMBOCTh K CTPECCOBBIM yCHOBUsIM. [lonmydeHHbIe pe3ysbTaThl TOKa3alH, 4TO
MpUMEHEHHE OHONpenapaToB CIOCOOCTBOBAIO YBETHUEHHIO COJACP)KaHUS MUTATEIBHBIX BEIIECTB B CYXOil
Macce JOHHMKAa M YIYYIICHHIO IIOKa3aTeled pocTta IO CpPaBHEHHIO C KOHTpoJieM. lcmonb3oBaHHe
OHMOJIOTUYECKUX  CPEICTB B  TEXHOJOTMM  BO3JICTBIBAHWS JIOHHWKA OOECIeYrBaeT  IOBBIIICHHE
MPOAYKTUBHOCTU KYJBTYpBI, yJIy4IIaeT KadyecTBO KOpPMa M CIIOCOOCTBYET (OPMHUPOBAHUIO HKOJIOTHUYECKH
YCTOMYMBBIX arporeHo3oB. [IpoBenéHHbIE MCCenoBaHUS MOATBEPXKIAIOT MEPCIEKTUBHOCTh NPUMEHEHUS
OouomnpenaparoB Kak 3(PQPEeKTUBHOIO M 0E30MacCHOr0 HWHCTPYMEHTa PECypcocOEpEerarwIero 3emieae/nsa B
ycnoBusix Ceseproro Kazaxcrana.

KioueBblie c10Ba: JOHHUK, OMOMpeNaparhl, OPraHNYECcKOe 3eMIIeeiie, yPOKAUHOCTb, KOPMOBAas
LEHHOCTD, II04Ba, a30TPHUKcALsI, AKMOJIMHCKAsE 00JIaCTb.
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