ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

XABAPIDbI ChbI

BECTHUK THE BULLETIN

HAIIMOHAJILHON AKAJTEMUN HAVK THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKU KA3SAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE 1944

1

JANUARY - FEBRUARY 2021

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

KaszakcmaH Pecnybnukackl YnmmsiK fbiribiM akademusicbl "KP ¥FA Xabapuibichbl" fbifibIMU XYypHa-
nbiHbIH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryze
KabblndaHraHbiH xabapnaliobl. byn uHdekcmeny bapbicbiHOa Clarivate Analytics komnaHusicbl XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke Kabbinday meceneciH Kapacmbipyda. Web of Science 3epmmeyuwinep,
asmopnap, bacrnawsbinap MeH MeKemesiepee KOHmMeHm mepeHOiei MeH canackbiH ycbiHaobl. KP YFA
XabapuwbicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWIiH eH 63eKmi XoHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adandbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl XypHan «BecmHuk HAH PK» 6bin npuHsam 0ns uHOekcupogeaHust
8 Emerging Sources Citationindex, obHoearneHHol sepcuu Web of Science. ColepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komnaHuel Clarivate Analytics Ona OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednazaem kadecmeo u enybuHy KOHmMeHma Osisi
uccnedosamenel, asmopos, usdamenel u ydpexoeHul. BkmoueHue BecmHuka HAH PK e Emerging
Sources Citation Index 0OemMoHcmpupyem Hawy MpUBEPXEHHOCMb K Haubonee akmyanbHOMYy U
8/1usImesibHoOMYy My ibmuluCUuniIuHapHoMy KoHmeHmy Os1si Hauie2o coobujecmsa.



bac penakTtoph

X.F.1., ipod., KP ¥FA akamemuri
M.K. KypbIHOB

Pemakxnousa aJlKacCBbI:

Aoues P.II. pod. (Peceit)

AobsuikacbiMoBa ALE. npod., akagemuk (Kazakcran)
Aspamos K.B. pod. (Ykpanna)

Anness IOpren npod. (I'epmanms)

Banac Uozed mpod. (ITonbia)

Beaecosko C. npod. (I'epmanns)

Beauxos E.IL. mpod., PFA akanemuri (Peceit)
Kaoyabaunos 3.E. npod. (Kazakcran)
Kamumonngaes M.H. mpog., akagemuk (Kazakcran), 6ac pen. opsiHOacapsl
Kam3za6ekyust [. npod., akanemuk (Kazakcran)
Koiirennues ML.K. ipod., akanemuk (Kazakcran)
Jlynamky ®. mpog., kopp.-mymeci (Mongosa)
HoBak M3adenna npod. (I'epmanus)

Hoaemyk O.X. pod. (Peceir)

IonsieB A.M. ipod. (Peceir)

Carusin A.C. pod., akageMuk (ApMeHusi)
TaiimaramoeroB AK.K. mpod., akanemuk (Kazakcran)
Xpunynos I'.C. mpod. (Ykpauna)

laykenosa 3.K. npod., kopp.-mymeci (KazakcTan)
KO anambaes F0.A. mpod., PFA akagpemuri (Peceit)
SIky6oBa M.M. tipoc., akamemuk (TokikcTan)

«Ka3aKCTaH Pecnyﬁ.lmlcacm ¥J'[TTI)IK FbLJIBIM aKaJ1€MHUACBIHBIH Xaﬁapmucm».

ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

Menmikrenymri: «Ka3akcran PecrryOnikacsHBIH ¥ ITTHIK FRUTBIM akageMusicbl» PKb (Anmmarts K.).

Kazakcran PecnyOmukachiHBIH AKMapar >kKoHE KOMMYHHKAISIAp MHHHUCTPIITIHIH AKHapar KOMHTETiHIC
12.02.2018 x. 6epinren Ne 16895-2K mep3iMaik OacbUIbIM TipKeyiHE KOWBITY Typaibl KyalliK.

TakpIPBINTBIK 0AFBITHI: ip2eii 2bLALIMOAP CAIACHIHOARbL HCAHA HeemICmIKmep Homudcenepin
JHcapus emy.

Mep3iMIiIiTi: )XBUTBIHA 6 peT.
Tupaxst: 2000 nana.

Penaknusaeiy Mexkerxaibl: 050010, Anmats! K., [lleBuenko kemr., 28, 219 6eu1., 220,
Ten.: 272-13-19, 272-13-18, http://www.bulletin-science.kz/index.php/en/

© Kazakcran PecrryOnukachiHBIH ¥ JITTHIK FRUITBIM akageMuschl, 2021

Tunorpadusasie MekeHxaibl: «NurNaz GRACE», Anvatsr k., PeickyioB kemr., 103.




'maBHBIH pemakToOp

I.X.H., mpod. akanemuk HAH PK
M.K. KypuHos

PenmaxkmuoHHAas KOJNJIETHS:

Aoues P.11. npod. (Poccus)

AobLikacbiMoBa A.E. pod., akagemuk (Kazaxcran)
Aspamor K.B. npod. (Ykpauna)

Anneas FOpren mpod. (I'epmanus)

Banac Uozed mpod. (ITompma)

Beaecbko C. mpod. (I'epmanms)

Beaunxos E.IL. nipod., akanemux PAH (Poccus)
Kaéyabaunos 3.E. npo¢. (Kazaxcran)
Kamumoanaes M.H. akanemuk (Kazaxcran), 3aM. III. pen.
Kam3za6ekyan! /1. npod., akanemuk (Kazaxcran)
Koiireasaunes M.K. npod., akanemuk (Kazaxcran)
Jlymamky ®. npod., wi.-kopp. (Mongosa)

Hosaxk H3ao6esna mpod. (['epmanms)

Honemyx O.X. mpod. (Poccust)

MonsieBA.N. mpod. (Poccus)

Carusn A.C. pod., akaneMuk (ApMeHHUs)
Taiimaramoeros K. K. npod., akanemuk (Kazaxcran)
Xpunynos I'.C. npo¢. (Ykpauna)

Hlaykenona 3.K. mpod., wi.-kopp. (Kazaxcran)
KOanambaes 10.A. mpod., akanemuxk PAH (Poccust)
Axy6oBa M.M. nipod., akanemuk (TamkukucTan)

«BectHuk HanmonaabHoii akagemuu nayk Pecnyoauku Kazaxcrany.

ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

Cob6ctBennuk: POO «HanmonansHast akanemust Hayk Pecnyommku Kazaxcrany» (r. Ammatsr).

CBHIIETENBCTBO O MOCTAHOBKE Ha y4eT MEePHOAMYECKOro meyaTHoro msnanus B Komutere nHpopmarmu
MunucrepctBa nHpopMauud U KomMmyHuKauuid u PecnyOnmuku Kazaxcran Ne 16895-7K, BbimanHoe
12.02.2018 r.

TemaTH4eckasi HAPABJICHHOCTb: NYOIUKAUUA PE3YSIbMANO0E HOBbIX OOCHUNCEHUIL 6 001acmu
dynoamenmanvHvix HAYK.

[lepuonuunocts: 6 pa3 B To.

Tupax: 2000 3K3eMILISPOB.

Anpec penakuuu: 050010, r. Anmartsl, ya. llleBuenxo, 28, koM. 219, 220, Ten. 272-13-19, 272-13-18.
http://www.bulletin-science.kz/index.php/en/

© HammonanwsHas akamemus Hayk Pecrryonmkn Kazaxcran, 2021

Anpec Tunorpaduu: «NurNazGRACE», r. Anmarsl, yi. Peickynosa, 103.



Editor in chief

doctor of chemistry, professor, academician of NAS RK
M.Zh. Zhurinov

Editorial board:

Abiyev R.Sh. prof. (Russia)

Abylkasymova A.E. prof., academician (Kazakhstan)
Avramov K.V. prof. (Ukraine)

Appel Jurgen, prof. (Germany)

Banas Joseph, prof. (Poland)

Velesco S., prof. (Germany)

Velikhov Ye.P. prof., academician of RAS (Russia)
Kabuldinov Z.E. prof. (Kazakhstan)

Kalimoldayev M.N. prof., academician (Kazakhstan), deputy editor in chief
Kamzabekuly D. prof., academician (Kazakhstan)
Koigeldiev M.K. prof., academician (Kazakhstan)
Lupashku F. prof., corr. member (Moldova)

Nowak Isabella, prof. (Germany)

Poleshchuk O.Kh. prof. (Russia)

Ponyaev A.L prof. (Russia)

Sagiyan A.S. prof., academician (Armenia)
Taimagambetov Zh.K. prof., academician (Kazakhstan)
Khripunov G.S. prof. (Ukraine)

Shaukenova Z.K. prof., corr. member. (Kazakhstan)
Yuldashbayev Y.A., prof., academician of RAS (Russia)
Yakubova M.M. prof., academician (Tadjikistan)

Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.

ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Communications of the Republic of Kazakhstan No. 16895-K, issued on
12.02.2018.

Thematic focus: publication of the results of new achievements in the field of basic sciences.
Periodicity: 6 times a year.

Circulation: 2000 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.bulletin-science.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2021
Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.




Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 1, Number 389 (2021), 66 — 73 https://doi.org/10.32014/2021.2518-1467.9

UDC 504.75
IRSTI 87.01

G.B. Toychibekova', A. Kaldybaeva', K.Gul’

! Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan, Kazakhstan;
? Environmental advocacy Bureau, Antalya, Turkey.
E-mail: nurlibek.abdimutalip@ayu.edu.kz

RESEARCH OF GROWTH, DEVELOPMENT AND PRODUCTIVE
PROCESSES OF PLANTS GROWN IN BIOCONTAINERS

Abstract. In the article, biocontainers consist of an optimal amount of organic, environmentally friendly
substances necessary for the growth of plants, without chemical additives. Their composition is mainly biohumus, in
terms of dry matter is about 95%, treated with biohumus agricultural waste and cattle manure with the help of
California red worms. When planting seedlings, biocontainers were created conditions that positively affect their
output. Their seeds and seedlings have well stored energy from the process of point feeding and quickly formed a
strong root system. The use of biocontainers with a real volume of components leads to economic efficiency in
saving fertilizers, does not threaten the cleanliness of the environment and products. In addition to environmental
impacts, soil pollution is associated with high economic losses associated with reduced crop yield and quality.
Prevention of soil pollution should prevail throughout the world. Most pollutants are the result of human activity.
Ecological and agrotechnical justifications for the creation of biocontainers of optimal composition of various sizes
have been developed and the possibility of growing agricultural plants in the field has been proved. Biocontainers
also contribute to the rapid growth of vegetables and increase productivity. When using biocontainers in the field of
agriculture, the need to feed plants with additional mineral and organic fertilizers is reduced by about three times. It
is proved that the technology of creating biocontainers of optimal composition for planting highly productive plants
with high biological potential has acquired practical value. The use of biocontainers with a real volume of
components leads to the economic efficiency of saving fertilizers.

Keywords: biocontainer, soil, fertilizer, erosion, biohumus, mineral, pollution, degradation, productivity,
plants.

Introduction. The agro-industrial complex (AIC) is one of the most important factors affecting the
environment. The impact of the agro-industrial complex on the environment consists in the intensification
of agricultural production, in particular, the mechanization of many processes, pumping and
chemicalization of the territory, and water reclamation. Taking into account the state of waste generation
in agro — industrial production, it should be noted that the main part of waste falls on the animal and water
industry - 56%, crop production - 35.6%, poultry - 3.7%, manufacturing-4.7%.

The main areas of negative impact of agro-industrial enterprises:

e formation of previously formed physical organs and substances;

e the appearance of industrial noise;

e pollution of the atmosphere and lithosphere by various industrial emissions and wastes;

e pollution of the hydrosphere by industrial wastewater, as well as depletion of fresh water;

e consumption of non-renewable natural resources;

¢ withdrawal of land resources for objects;

e creation of a certain adverse environment at production facilities that is harmful to human health
and dangerous to his life [1-5].

Currently, 95 million hectares of land are characterized by a low level of humus, subject to wind and
water erosion-70%, surface and watered soils-20%, salty soils-8%, highly toxic soils-44% (figurel).
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Figure 1-the level of humus that is located on the surface of the Earth

In addition to environmental impacts, soil pollution is associated with high economic losses
associated with reduced crop yield and quality. Prevention of soil pollution should prevail throughout the
world. The vast majority of pollutants are the result of human activity, so we are directly responsible for
changing the situation, reducing pollution and ensuring a safe future for our environment.

Soil contamination may be the result of inappropriate agricultural practices. Improper farming
practices reduce soil organic matter reserves and damage their ability to reduce organic pollutants. This
increases the risk of pollutants entering the environment. In many countries, intensive crop production
reduces soil that threatens future production opportunities in these areas. Therefore, the stability of
agricultural production has become a prerequisite for restoring the anti-wear process and ensuring global
food security for present and future generations [6-8].

Reclamation consists of two main stages: agrotechnical planning, formation of slopes, removal and
use of fertile soil cover, installation of hydraulic and reclamation installations, elimination of toxic
pollution and creation of necessary conditions for further economic use of reclaimed land [9-12]. The
biological period includes a complex of agromeliorative and phytoreactivation measures aimed at
improving the agrophysical, agrochemical, biochemical and other properties of soils. This is the main
stage of land reclamation, since the soil must create the same conditions for the fawvorable development of
plants and ensuring the life of microorganisms. Organic and mineral fertilizers should be used in the soil,
and greenish-dung fields should be used to create a favorable environment for the development of soil
microflora (figure 2).

The object of research relates to the field of agriculture, in particular, to the branch of crop production
and can be used in technologies for planting and growing plants using biocontainers, when sowing seeds
of agricultural crops, garden, medicinal or ornamental plants, planting roots, tubers, bulbs or tubers, when
planting in the soil reduced green or silage cuttings of various crops and when planting seedlings of plants
grown in greenhouses [13].

It is known that a biocontainer for planting seeds or plants, the material of which has a pressed shell
of biologically absorbable substances. In the shell of the biocontainer (for example, a spherical shape), a
blind cavity is made to accommodate the fruits of plants. The biocontainer also contains a compacting
element of forming biologically absorbing substances, part of which contains mineral elements,
biologically active substances [14].

Norm-forming biologically absorbed substance, as a rule, is crushed to a powdery type with a particle
size of no more than 2.5x3 mm and dried to a rash in proportions that ensure the best squeezability and
normal safety when assembling and transporting biocomposers, peat or their compounds. The biocontainer
used for pressing the biocontainer taking into account possible natural impurities, biocompos, peat or a
mixture of them, is at least 97% of the weight (in terms of dry matter) of the forming biologically
absorbed substance. The biocontainer material does not contain additional binders, as they impair the
growth of seeds and slow down the further development of plants. The required strength and transport of
the biocontainer is provided by selecting the sealing mode of its shell. Pressing is performed on a rotating
rotary press with an average capacity of 100 kg/cm’. In this case, the humidity of the compressed mixture
should be within 25-30%. Depending on the humidity and dispersion of the pressed material, its volume is
reduced by 2-4 times during pressing.
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Figure 2 - Indicators of mineral and organic fertilizers application (1000T))

When a biocontainer is introduced by seed or plant germination into a soil with low humidity (often
occurs during a spring drought), the shell of the biocontainer is mechanically destroyed due to its high
density (i.e., it breaks up into separate fragments) too slowly. Additional watering also does not solve
problems, since the moisture evaporates partially, and the material of the biocontainer shell, without
having time to absorb, is partially removed to the deep layers. This leads to the fact that when planting
fast-growing and fast-growing crops (for example, legumes), the growth of plant roots is faster than the
process of fragmentation and complete destruction of the biocontainer shell. This prevents the rapid
growth of plants. In addition, some of the intensively growing roots of the plant may come out of the zone
where the fragments of the biocontainer are located, which are not yet completely disintegrated. As a
result, there is a loss of the possibility of obtaining plants at the early stages of development of
biologically absorbed substances embedded in the material of the biocontainer shell [15].

In this case, the volume of the cavity divided by the planting material in the biocontainer always
selects a large volume that in this cavity exactly leads to the planting material (or its root system, if root
vegetation is planted). This ensures better conditions for breathing of the planting material, and reduces
the possibility of damage to the planting material when the volume of the cavity changes with fluctuations
in temperature and / or humidity in the storage.

Methods of research. General requirements for methods for determining soil pollutants are regulated
by SST 17.4.3.03-85. Sampling, transportation and storage of samples for analysis in accordance with SST
17.4.3.01-83. Sampling is carried out to control soil contamination and assess the quality of natural and
disturbed soil connections. Indicators to be monitored are selected from those specified in SST 17.4.2.01-81
and SST 17.4.2.02-83. Sampling for chemical, bacteriological and helminthological analyses is carried out
at least once a year. Sampling for the control of heavy metal contamination is carried out at least once
every 3 years.

Salts, mineral fertilizers. In unorganized nitrates are determined by the method of Ag, VA, P,
N-Dumas. For the determination of nitrogen in pure sodium nitrate and sodium nitrate, the titrimetric
method is used after dissolving the sample and passing it through a cationic column.

Results and discussion. Biocontainers consist of highly active biological components, such as
humus, peat, and various soil impurities obtained from the soil where plants grow that act as natural
fertilizers. After these components and special binding organic compounds have the same properties as
clay, which is convenient for plastic processing, cylindrical or spherical shapes are formed.In some cases,
mineral fertilizers, such as phosphate, potassium, and others, are mixed into biocontainers intended for use
in non-fertile soils of very poor content.

In our work, biocontainers consist of an optimal amount of organic, environmentally friendly
substances necessary for the growth of plants, without chemical additives. Their composition contains
mainly biohumus, in terms of dry matter is about 95%, which we obtained biohumus by the method
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mentioned in the previous section, that is, agricultural waste and cattle manure treated with California red
worms (figure 3).

The content of nutrients in biocontainers is as follows: nitrogen (N) at least-0.7%; phosphorus (P) - at
least -0.6%; potassium (K) at least - 0.9%; pH-7.0. by microelement composition: Zn, Gu, Mn, Mo, B, Fe,
Se. the Biocontainer has a shell of one or more impurities from several compacted biological substances
available for planting plant material. The shell material contains absorbent granules that absorb water in
the soil. Creates optimal conditions for growing seed seeds in the initial, critical period. Provides optimal,
favorable conditions for seed growth and further development. The "Biohumus" granule (biocontainer)
consists of an optimal amount of organic, environmentally friendly substances, without the addition of
chemical impurities necessary for plants, which is based on" biohumus " from cattle manure (cattle),
enriched with a very useful microflora, enzymes and vitamins from the strings of earthworms.

Figure 3-Optimal composition of biocontainers

According to the developed technology biocontainers have the following properties:

- ensures the reproduction and production of highly productive plants on fertile soils;

- protects against adverse factors of the external climatic environment, including frosts and droughts;

- saving the amount of fertilizers in terms of economic efficiency and funds for their purchase, since
the seeds or seedlings of plants consume nutrients in the biocontainer;

- reduces the number of weeds that cause the greatest harm in the field of agriculture, reduces the
number of diseases and pests, respectively, reduces the cost of fighting them;

- additionally reduce the number of thin sprouts and seedlings.

The use of biocontainers with a real volume of components leads to economic efficiency in saving
fertilizers, does not threaten the cleanliness of the environment and products.

Granules of dried biologically decomposed absorbent (i.e. before they enter the wet environment) in
the soil have a solid consistency and do not reduce its strength after pressing when adding the biocontainer
material to 2.5-3%. At the same time, for the shell material of the biocontainer, the granules of such an
absorber are not a passive filler. On the contrary, they actively interact with the other components of the
biocontainer shell material, in particular with the biocompost and peat. For example, the latter contain
significant microfibre. This microclimate due to its capillary structure, in the initial stage of absorption of
moisture from the soil biocontainer actively applies moisture directly to the granules of biodegradable
absorbent, swelling in the soil in deep layers of the shell from the outer surface of the shell of the
biocontainer. Since the rate of edema of this absorbent exceeds the rate of edema of the biocontainer shell
material with the participation of soil moisture (water and/or water solutions of mineral and organic
substances), the biocontainer grains that swell in the soil increase their volume faster compared to the
biocomposer and peat particles. This is provided by acute mechanical destruction of the biocontainer shell
and rapid contact of the fruit, tubers, bulbs, etc. (or the root of the plant) with soil moisture and soil
nutrients. When the biocontainer shell is destroyed, the granules of a biodegradable absorbent that is
oozed in the soil can reach soil moisture (i.e., in water and aqueous solutions of mineral and organic
substances) and become active in their volume, leaving it on the deep layers of the soil or uselessly giving
off evaporation.
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At the beginning of the field season, biocontainers are planted with plant seeds (or other planting
materials) on moist soil. In case of insufficient humidity of the initial soil, additional irrigation works are
carried out. When providing water for 60-80% after placing moisture in the soil, the biocontainer increases
by at least 1.5-2.5 times. Due to the lack of adhesives or other binders in the biocontainer material, it
quickly absorbs the substance under the action of elastic forces for several hours (with excess soil
moisture) or up to several hours (with a lack of soil moisture), increasing the volume and gradually begins
to decay. As a result, a favorable microclimate is created around plant seeds or seedlings, and the seeds are
provided with full primary nutrition. In addition, the biocontainer prevents the reproduction of weeds and
protects plants from diseases, cold, bumps and infections in the early stages of development.

Since the Biocontainer is a complex dimensional structure, eventually, after complete mechanical
decomposition of the outer shell in the soil, due to the spread of biohumus and bentonite in the soil
homogeneous, it leads to a good development of plant nutrients and moisture-saving root systems.

The bottom of the biocontainer is covered with soil, so it is covered with plant seeds, the top is
covered with additional soil, which is left to the surface by two or three millimeters. The biocontainers are
planted at a depth of 5-7 cm for large seeds (corn, cucumber, pumpkin, etc.) and 4 cm for small seeds
(tomatoes, peppers, onions, etc.). Then the pit with the biocontainer fills 200-300 ml of water, wait for one
to three minutes and is covered with soil. For growing seedlings, biocontainers can be placed in boxes or
in bundles. In this case, no additional soil is used. Biocontainers are filled with water, after a while they
are swollen and get the entire volume. After watering in wet soil, the biomolecular bonds of the
biocontainer are destroyed and disintegrated. An extensive environment for breathable, nutritious
substances is formed around the seeds, which forms a cell about twice the original size.

From the above examples, it is established that the results obtained from the use of biocontainers in
accordance with the presented technology are not ordinary research work in comparison with the product
grown in ordinary soil. On the contrary, the result obtained significantly exceeds the sum of the above
results, which is explained by the presence of a synergistic effect associated with the complex interaction
of the plant with the components of the biocontainer.

When seeds are shown on biocontainers, conditions are created that promote their output. Their seeds
store energy well from the point feeding process and quickly form a strong root system. Due to the fact
that the soil around the vegetation is not fertile, the growth of weeds slows down sharply. Biocontainers
also contribute to the rapid growth of vegetables and increase productivity. When using biocontainers in
the field of agriculture, the need to feed plants with additional mineral and organic fertilizers is reduced by
about three times. For example, to get a large crop in a fertile soil, carrots are enough to place
biocontainers with seeds on the edges and cover with soil. At the initial stage of vegetative propagation of
seeds, Biocontainerde nutrients and in the process of all production etilgendiginen profitability of
1.5-2 times, which will ensure (figure 4).

Figure 4-Technology of growing plants in Biocontainers
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The biocontainer after a complete mechanical destruction of the soil nutrient particles biocompost,
peat and pellets, feed moisture biodegradable substances in excess of the soil are distributed spatially
evenly in the soil and are directly in the vicinity of the root system of the developing plants. Thus, around
the plant at the initial stage of its development, a local zone is created, saturated with moisture and
nutrients, and it does not need to spend its limited energy resources (at the juvenile stage of development)
and nutrient reserves for long-term nutrition and searching for sources of moisture. The shell material
contains seeds or biocontainers for planting plants containing a shell of several formative biologically
absorbing substances or pressing material, the rate of edema in the soil exceeds the rate of edema and the
absorption capacity of the biocontainer shell material, respectively, the rate of edema exceeds the rate of
edema and the absorption capacity of the biocontainer shell material, respectively.

A biocontainer is a ball of compressed fertilizer components and trace elements with a diameter of
two centimeters. It includes all the things necessary for a powerful start of the plant and its further
development. After watering, the biocontainer's molecular bonds are broken in the wet soil and begin to
decay, creating an air-nutrient biomass that exceeds 2-2. 5 times the original volume of the container
around the fruit placed in the biocontainer. The plant will receive a powerful boost for healthy
development. At the same time, the nutrient shell protects the vegetation from infection in the early stages
of development.

Conclusion. When planting seedlings of the bio containers are created conditions favourable for their
departure. Their seeds and seedlings store energy well from the point feeding process and quickly form a
strong root system. Ecological and agrotechnical justifications for the creation of biocontainers of optimal
composition of various sizes have been developed and the possibility of growing agricultural plants in the
field has been proved. In General, the production of plants when planted in biocontainers allows you to get
a 100% good yield. These biocontainers are in great demand, since it is possible to plant plants of different
sizes in the right time. In addition, it will be easy to control the nutrition regime of plants in containers,
choosing the optimal substrates and fertilizers. Since the Biocontainer is a complex dimensional structure,
eventually, after complete mechanical decomposition of the outer shell in the soil, due to the spread of
biohumus in a homogeneous soil, it leads to a good development of nutrients and moisture-saving root
systems. In addition, these biocontainers can be used in a quadrilateral, round shape, in different sizes, and
for different purposes. It decays to a few weeks, months, or one year, depending on the force used in the
continuous production process.

It is proved that the technology of creating biocontainers of optimal composition for planting highly
productive plants with high biological potential has acquired practical value. The use of biocontainers with
a real volume of components leads to economic efficiency in saving fertilizers, does not threaten the
cleanliness of the environment and products. In addition to environmental impacts, soil pollution is
associated with high economic losses associated with reduced crop yield and quality. Prevention of soil
pollution should prevail throughout the world. The vast majority of pollutants are the result of human
activity, so we are directly responsible for changing the situation, reducing pollution and ensuring a safe
future for our environment.

According to the developed technology biocontainers have the following properties:

provides overgrowth of plants and high yield in fertile soils, protects against adverse factors of the
external climatic environment, including frosts and droughts, saves on economic efficiency the amount of
fertilizers and funds for their purchase, as seeds or seedlings of plants consume the nutrients contained in
the biocontainer, reduce the number of weeds that cause the greatest harm in the field of agriculture,
reduce the number of diseases and pests, respectively,, additionally reduce the number of thin sprouts and
seedlings.
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BUOKOHTEMNHEP/IE OCIPLITEH OCIMIIKTEPIIH OCY,
JIAMY KOHE OHIM/ILIIK YJIEPICTEPIH AMKBIHJAY

AnHoTanusa. Makanaga OMOKOHTCHHEpIICp XHMUSUTBIK KOCITAIapChl3 OCIMIIKTEPIiH 6CyiHe KaKETTi OpraHUKAaJbIK,
SKOJIOTHSIIBIK, Ta3a 3aTTApJAbIH OHTAWIBI MeJIIepiHeH Typaabl. Onap HeETi3iHEeH OHOXyMYCTaH TYpaibl, KYpFaK
3aTTapra Kaparania, KannpopHusiarel KbI3bUT KYPTTapIblH KOMETIMEH OMOXYMYCIICH OHJICITCH aybLIIapyallblIbIK
KaJIBIKTaphl MEH MAJIBIH KOHIHIH mamaMmeH 95% Kypaiinsl. brokoHTeliHepiepaiH KOmeTTepiH OTHIPFBI3Y Ke3iHae
ONap/IbIH LIBIFYbIHA OH dCEp €TETiH *karmainap sxacanabl. Onap/bH TYKBIMIAPbl MEH KOIISTTEPI HYKTENI TaMaKTaH-
JIBIPY TIPOLIECIHIIE YHEPTUSHBI KAKChl CaKTal/bl MKOHE Te3 TaMBIP XKYHECiH KajbInTacThipabl. KOMIIOHEHTTEpAIH
HaKTHl KeJjieMi 0ap OMOKOHTeHHepiepAi KOMAaHy THIHAMTKBIITApAsl YHEMIEYAe SKOHOMHKAIBIK THIMIUTIKKE 9Ke-
Jeni, KOpIIaraH opTa MEH OHIMHIH Ta3albIFbIHA Kayinm TeHaipMeiiai. Koprmaran oprara ocep eTyneH 0acka, TOBIpak-
TBIH JIACTaHYbl JAaKbUIIAPIBIH OHIMIUIIN MEH CalachiHBIH TOMCHICYiHE OaiJIaHBICTBI KOFAphl IKOHOMHUKAIBIK
HIBIFBIHAAPMEH OaiiaHbicThl. TONBIPAKTHIH JIACTaHYBIH OONbIpMay OYKii anemje 6ackiM Oonybl kepek. JlacTaymsl
3aTTapJIblH KOIIIUIIri afaM KbI3METiHIH HOTMKeci OOJbIN TadbuIaAbl. Op TYPJi MeJIIepAeri OHTaMIbl KypaMmIarsl
OMOKOHTEHHepIIepAl KYPYAbIH SKOJOTHIIBIK-arPOTEXHUKAIBIK HETi3eMelNepl o3ipieH Il KOHEe NalalblK Karaahaa
aybll IIApyalIbUIBIFBl ©CIMIIKTEpiH ©cipy MYMKIHZIr JonenaeHni. buokoHTelHepiep COHBIMEH KaTap KOKeHic-
TEpIiH Te3 OCcyiHe XKoHe OHIMAUTIKTIH KOFaphlIayblHA BIKMANI €Tei. AYBUT IIapyallbUTBIFbl cadachlHIa OHOKOHTEH-
HepJiep/i maijanaHFal Ke3Je eCiMIIKTep/Ii KOChIMIIIA MHUHEPAIIbI JKOHE OPTaHUKAIBIK THIHANTKBIIITAPMEH KOPEK-
TEHAIPY KAKETTUIN IamMaMeH YII ece a3asibl. BHOJOTHSIBIK ONeyeTi KOFaphl XKOFaphl OHIMII ©CIMIIKTepIi
OTBIPFBI3Y YLIIH OHTailNibl Kypamarbl OHOKOHTEHWHepJepl KYpPY TEXHOJOTHSCHIHBIH MPaKTHKAJIBIK MaHbBI3bl Oap
exeHAiri monmenaeHai. KoMmmoHeHTTepAiH HaKTHl Kejiemi Oap OHMOKOHTEHHepiepAi maimaiaHy THIHAWTKBIIITAPIbI
YHEMIEYIiH SKOHOMHUKAIBIK THIMAUTITIHE OKee/i.

Tyiin ce3mep: OMOKOHTEHWHEP, TOMBIPAK, THIHAWTKBIII, 3PO3HSA, OHMOTYMyC, MHUHEpal, JIACTaHY, Ierpalallvs,
OHIM/ILUTIK, OCIMIIKTED.
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N3YUYEHUE POCTA, PA3BUTHSA U ITPOJIYKTUBHBIX TPOIIECCOB PACTEHUM,
BbIPAILIEHHBIX B BUOKOHTEMHEPAX

AnHoTauus. B cratee cooOmiaercs, yTo OMOKOHTEHHEPHI COCTOSAT W3 ONTUMAJIBHOTO KOJIMYECTBAa OPraHUYECKHX,
9KOJIOTHUECKH YUCTHIX BEIIECTB, HEOOXOAMMBIX ISl POCTA pacTeHUH, 6€3 XuMHIeCKUX 100aBoK. OHH B OCHOBHOM COCTOSIT
u3 Ouorymyca, B TIepecueTe Ha CyXOe BENIeCTBO COCTaBisieT oOkomo 95% oOpaboTaHHOrO OHMOTYMycOM
CEeNTbCKOXO3IHCTBEHHBIX OTXOJOB M HaBO3a KPYIHOTO POraTroro CKOTa ¢ MOMOIIBI0 KaTH(OPHUICKAX KPACHBIX YEpPBEH.
IIpu nocanke paccanpl OMOKOHTEHHEpaMH OBUIM CO3/1aHbI YCIIOBUS, ITOJIOKHUTEIBHO BIUAIOIIME HAa UX BbIXo[. X cemeHa u
CaKEHIIBI XOPOIIO HAKAILIMBAIOT YHEPTHIO OT MPOLEcca TOUYSUHOH MOIKOPMKH U OBICTPO (POPMHUPYIOT CHIIBHYIO KOPHEBYIO
cucreMy. [IpumeHeHMe OHOKOHTEHHEPOB C pealbHBIM O0OBEMOM KOMIIOHEHTOB IPUBOAUT K OKOHOMHYECKOW
3¢ GEKTUBHOCTH B 9KOHOMUH yIOOPEHNUI, HE YTPOKAET YUCTOTE OKPYIKAIOMIEH cpeabl U MpoXyKuuu. [loMuMo Bo3aeiicTBUS
Ha OKpPY)KalOLIyl0 Cpely, 3arps3HEHUE IIOYBBI CBS3aHO C BBICOKMMH 3KOHOMHYECKMMM HOTEPSAMH, CBS3aHHBIMH CO
CHIDKEHHEM YPO)KalfHOCTH M KauecTBa CEJIbCKOXO3SMCTBEHHBIX KyJbTyp. IIpenoTBpaliieHne 3arpsi3HEHHS IO0YB JOJDKHO
[IPEBAIMPOBATh BO BCEM MHUpPE. BOJIBIIMHCTBO 3arps3HSIONIMX BEILECTB SIBIAIOTCS Pe3yJIbTaTOM AEATEIbHOCTH YENIOBEKA.
Pa3paboraHbl 5KOIOTr0O-arpoOTeXHUYECKHE OOOCHOBAaHHS CO3JaHUS OMOKOHTEHHEPOB ONTHMAJBHOIO COCTaBa PA3IMIHBIX
pa3MepoB W JI0OKa3aHa BO3MOXKHOCTb BBIPALIMBAHUS CEJIbCKOXO3AHCTBEHHBIX pPACTCHUH B TIOJIEBBIX YCIIOBHSX.
brokoHTelHEepHl TaKkKe CHOCOOCTBYIOT OBICTPOMY POCTY OBOILIEH W TOBBILICHHIO ypoxkaitHocTH. [IpM Mcmoib30BaHHH
OMOKOHTEIHEpOB B OOJACTH CENBCKOTO XO3SiCTBa MOTPEOHOCTh B IOJKOPMKE pACTEHHH JOTOJHUTENHHBIMA
MHUHEPAILHBIMU U OPTraHUYeCKUME YAOOPEHUIMH CHIDKAeTCsl MPUMEPHO B TpH pasa. J[oka3aHO, YTO TEXHOJOTHUS CO3TaHHs
OMOKOHTEHHEPOB ONTHMAJBHOIO COCTaBa Ul IOCAAKH BBICOKOIPOAYKTHBHBIX PAcTEHHI C BBICOKHM OHOJOTHMYECKHM
MOTEHIIHAIOM IIpHoOpea MpakTuIeckoe 3HaueHne. Mcrnoap3oBanne OHOKOHTEHHEPOB ¢ pealbHBIM 00bEMOM KOMITIOHEHTOB
NPUBOAUT K IKOHOMHYIECKOH () (HEKTUBHOCTH SKOHOMHH YIOOPEHHIA.

KaoueBble cjoBa: OHOKOHTEifHep, MoYBa, yIOOpeHHe, dpo3us, OMOryMyc, MUHEpAN, 3arps3HEHHe, Aerpaiarluis,
MIPOLYKTUBHOCTb, PACTEHHUS.
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