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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.

Key words: 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:
formation of previously formed physical organs and substances;
the appearance of industrial noise;
pollution of the atmosphere and lithosphere by various industrial emissions and wastes;
pollution of the hydrosphere by industrial wastewater, as well as depletion of fresh water;
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e consumption of non-renewable natural resources;

o 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% (fig.1).

95 million hectares soil

W water erosion 70%
m surface and
watered soils 20%

salty soil 8%

® high acidity 44%

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 favorable 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 (fig.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
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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 2.5%3 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 / cm2. 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.

500
450 5
400
350
300
250
200
150
100
50 -

0 .

2000 2002 2004 2006 2008 2010 2012 2014 2017

Total consumption of mineral fertilizers
Consumption of mineral fertilizers

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.
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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
mentioned in the previous section, that is, agricultural waste and cattle manure treated with California red
worms (fig. 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;
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- 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.

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.
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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 (fig.4).

Figure 4-Technology of growing plants in Biocontainers

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,
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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.

Toiiundexona I'.B.}, Kaagbioaesa A.l, I'ya K.?
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BUOKOHTEMHEP/IE OCIPLUITEH OCIMJIIKTEPIIH OCY,
JAMY KOHE OHIMAUJIIK YAEPICTEPIH AUKBIHIAY

AnnoTtamus. ArpoeHepkacinTik kemeH (AOK) kopmaraH opTara ocep €TETIH MaHBI3/bI
¢daxTopnapapiH  Oipi  Oonblll  caHanmamel. ATpPOHEPKACINTIK KELICHHIH KOpIIaFraH opTara ocepi
aybUIIAPYalIbUIBIFEl OHAIPICIH KapKbIHAATY, aTall alTKaH[a, KeNTEreH yAepicTepl MEeXaHUKalaHAbIpY,
ayMakThl aijay >KoHEe XHMUSUIAHIBIPY, COHJAi-aK CyAbl MelMopanusuiay OapbichiHia OaiiKaliaibl.
ATrpoeHepKacin eHJIpiciHIe KaJAbIKTapAblH Naiga Oody >KarJalblH €CKepe OTBIPHIN, KaJIIbIKTapAbIH
Heri3ri 6eniri ManmapyambUIbIFel MEH Cy ©HepKacibine — 56%, eciMaik mapyambuiblFbiHa — 35,6%, Kyc
IapyamsUIbIFeIHA — 3,7%, eHIey eHepkacioine — 4,7% kemnei.

HopmMma Ty3eTiH OMOJIOTHSIIBIK CIHIPIJICTIH 3aT, 9JeTTe, OeIeKTep Memepi 2,5X3 MM acmalThiH
YHTaK TYpiHE AeHiH ycaKTajabl )oHe OMOKOMIIO3UT, IIBIMTE3EK HEMece OJIapAbIH KOCBUIBICTAPBIH KHHAY
KOHE TachManjiay OapbIChIHIA MKAaKChl CBIFBUTY MEH KAJIBINTHl CaKTANybIH KaMTamachi3 CTETIH
npornopiusiia oepriere jaeiin kentipijgeni. blkruman taburu Kocna, OMOKOMIIO3MT, IIBIMTE3EK HEMECEe
oJlapAbIH KOCHAJIAPbIH €CKepPe OTHIPHIN, OMOKOHTEHHEPII MpecTey YILUiH Nai janaHbuIaTeiH OMOKOHTEHHED
OMOJIOTHSUTBIK CIHIPUITEH 3aT calMarbIHBIH (KYpFaK 3aTka KaiTa ecenTereHiae) keminme 97% Kypailnmbl.
bruokonTeliHep MaTepuanbIHIa KOCHIMINA OalaHBICTHIPYIIBI 3aTTap JKOK, OWTKEHI OJap TYKBIMIApIbIH
oCy JKarJaiiblH HaIapiaTajbl JKOHE OCIMIIKTEPAiH oJaH opi JAaMybiH OasyiaTajabl. BUOKOHTEHHEpIiH
KOKETTI OepikTiri MeH TachIMaNJaHYbl OHBIH KaOBIFBIH TepMETH3aIUsIay PEKUMIH TaHJAayMeH
Kamramacsi3 etineni. [Ipectey oprama enimainiri 100 xr / cM2 aifHaIMaibl pOTaNMSIIBIK, MTPECTE JKy3ere
aceIpbuiaabl. byl xarnaiifa ChIFBUIFaH KOCTA BUTFAIIBUIBIFEI 25-30% merinae 6omysl Tric. HelFbi3panran
MaTepHaJIbIH BUIFAIIBUIBIFE MEH AUCHIEPCHUSIChIHA OaiaHbICThI OHBIH K©JeMi HBIFbI3Aay OapbichiHaa 2-4
ece a3asabl.

brokoHTeliHep TYKBIM HEMece ©CiMJIIK OHTIIITIrT apKBUIBI BUIFAJIBUTBIFEI TOMEH TOIBIPaKKa (OyI1
KOKTEMI'l KYPFaKIIBUIBIKTA JKWiI OPBIH alajbl) €HreHae OMOKOHTEHHEp KaOBIFbI JKOFaphbl THIFBI3IBIFBIHA
OaifIaHBICTBl MEXAHWKAIBIK Typae Oasy Oy3bLIanbl (SFHH Jkeke (pparMeHTTepre bLAbIpaias). KemeTTi
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OMOKOHTEHHEPJICH OTHIPFBIZY Ke3iHAe OHyiHe KONaWibl jkarjgail kacamanpl. OnapIbslH TYKbIMIApbl MEH
KOILETTEepi HYKTENi KOPEKTEHY YAEPiCiHEH JHEPrusHBI KaKChl YCTaiIbl jKoHE KYIUTI TaMblp KYHeciH
JKBUIAAM  KaJbIITACTBIPAAbl. OPTYPJi MeNepAeri OHTailbl Kypambl OHOKOHTEHHEpP KYpPYAbIH
9KOJIOTHAJIBIK-arPOTEXHUKAJIBIK HeTi3ZeMenepl 931pJeHal koHe Aaja XarAalblHAA aybUIIapyallblIbIFbl
eCIMIIIKTEpiH ecipy MyMKiHAiri HerizaenreH. JKanmel, OMOKOHTEHHEpIEpre OTHIPFBI3Y Ke3iHAe eCIMIIK
enpipici 100% »xakcbl eHIM alyFa MyMKiHIIK Oepeni. byn OuOKoHTeliHepiep YJKEH CYpaHbICKa He,
OMTKEHI KaXeTTI yaKbITTa TYpPJIi MeJIIepAeri OCIMAIKTEepAi OTHIpFeI3yFa Oojampl. COHBIMEH KaTap,
OHTAMIIBI CyOCTpaTTap MEH TBHIHAWTKBIMITAPIbl TaHIAIl, KOHTCHHEpJIepAe OCIMIIKTEPIiH KOPEKTEHY
PEKUMIH OHail OakpuiayFa MyMKiHIIK Oap. BrokoHTelHep Kypnemi enmeMIi KypbUIbIM OOJFaHIBIKTaH,
TOMBIPAKTa CBIPTKBl KAOBIKTBIH TOJBIK MEXaHUKAIBIK BIABIpAYbIHAH KEHiH OIPTEeKTi TOmbIpaKTa
OMOTYMYCTBIH Tapalybl apKbUIbI KOPEKTIK 3aTTap MEH BbUIFal YHEMIEHTIH TaMbIp KYHelepiHiH >KaKChl
JaMmyblHa centiriH Turizeni. COHBIMEH Karap, aTajfaH OHOKOHTEHHepiep TOepTOYPHIITHI, AOHTENIeK
HBICaH[Ia, SPTYPJIi MeJIIepAe KoHe TYpii MakcarTap YLIH NaijanaHbulybl MYMKiH. Y37IKCi3 eHAIpicTiK
yaepicTe KOJITaHBUIATHIH KYITKe OaiyIaHBICTHI OipHEIIe anTara, aiffa HeMece Oip JKbUTFa IeHiH BIABIPAIbL.

Korapsl OHONOTHSIBIK oneyeTi Oap >KOFapbl ©HIMIl OCIMIIKTEpAl OTBIPFBI3Y YINIH OHTAMJIBI
Kypambl OWOKOHTEHHEpIepAl KYpy TEXHOJOTHACHI NPAKTHKAJIBIK MOHTe He OONFaHBl [ONENICH/I.
KoMrmoneHTTepIiH HAKTHI Kojemi Oap OHOKOHTEHHEpsepIi KOJNIaHy THIHAUTKBIIITAPAB YHEMICYIS
SKOHOMHUKAJIBIK THIMIITIKKE OKeleldi, KOpIIaraH OpTa MEH ©HIM Ta3aJblfblHA Kayill TOHIIpMEHi.
Kopiraran optara ocep eTyaeH 0acka, TOMBIPAKTHIH JACTaHYbl aybUIIIAPYallbUIbIFbl JTAKbLIIAPBIHBIH
OHIMIILIINT MEH CcalachblHBIH TOMEHJACYiHe OaillaHBICTBl JKOFAphl OSKOHOMHUKAIBIK WIBIFBIHFA Ja
OaitmanbICTeI. TOMBIPAKTHIH JIaCTaHy JKaFOaWBIHBIH aJIABIH ady OyKiT omeMae OackiM OOJyHI THIC.
Jlactayuibl 3aTTapplH O0achIM KOMIIIITT alaM KbhI3METIHIH HOTHIKECI OOJBIN CaHalafbl, COHJBIKTaH 013
JKaFgalapl e3repryre, JIacTaHyIbl TOMEHAETYre >KOHE KOpLIaraH oOpTa YVIIIH Kayinci3 OomarakTel
KaMTaMachl3 eTyTe TiKeJIeH ayanTsl 00JaMbI3.

AJNBIHFAaH HOTHXKeEJepre Colkec, OMOKOHTEHHEpINEepiH KOMITO3HIMSIIBIK KYPaMbl, KIMMATTHIK
JKOHE  METCOPOJIOTHSUIBIK — Karjaiyiap, COHAal-aK  OCIMIIKTepJiH  COPTTBHIK  CHIIaTTamaliapbl
aybUIIAPYaIIbUIBIFEl  JAaKbUIIAPbIHBIH OHIMALIIriHE alTapiblKTaili acep ereni. bapnblk 3epTrenren
ecimMzikTepae OMOKOHTEHHEpIIepAI KOJIaHFaHJa OHIMHIH OFaphl O©CKEHIIr Oaikamasl. JKyprizinrex
3epTTeyJiepre colikec, OMOKOHTEHHEpIep aybUIapyallbUIbIFbl JaKbIIIAPBIHBIH, Oakiia, A9PLIIK HeMece
COHIIK ©CIMIIK TYKBIMIApbIH, KOKOHIC, TYHHEK KeLIeTTepiH, COHJAai-ak TaMblp >KaiffaH Typ:ii
JaKbUIIAPAbIH KachlUl KOLIETTEPiH TONBIPAKKA OTHIPFBI3Y OapbICBIHAA XKOFAPbl OCETIHAIIH KOPCETTI.

Tyiin ce3aep: OMOKOHTEWHEP, TOMBIPAK, THIHAMTKBIII, 3pO3Hs, OMOTYMyC, MHHEpaJ, JacTaHy,
Jierpajanus, OHIMAUTIK, 6CIMIIIKTEP.
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HU3YYEHMUE POCTA, PABBUTHUA U TPOAYKTUBHBIX TPOLHECCOB
PACTEHM, BEIPAIIIEHHBIX B BUOKOHTEHHEPAX

AnHoTanmus. ArponpomsinuieHHbIH Komiuieke (AIIK) sBnseTcs omHnM U3 BaxkHEHIINX (aKTOPOB,
BIIMSIIOIIMX HA OKPYXAOIyI0 cpeny. Bo3ielicTBUe arponpOMBIIIJICHHOIO KOMIUIEKCA Ha OKPYKAIOIIYIO
Cpelly 3aKlloyaeTcs B HWHTCHCU(UKAIUM CEIbCKOXO3SMCTBEHHOTO IMPOW3BOACTBA, B YaCTHOCTH
MEXaHH3allMi MHOTHX MPOIECCOB, 3aKaYKW W XWMHU3AIMU TEPPUTOPHHU, a TaKXKe MEITHOPAIMH BOJIBI.
VY4yutbiBas COCTOSIHHE OOpa30BaHUS OTXOJIOB B arpONPOMBIIIJICHHOM MPOU3BOJACTBE, CICAYET OTMETHUTH,
YTO OCHOBHAs YacTh OTXOJOB NMPUXOJUTCS HA JKUBOTHOBOJICTBO M BOJHYIO MPOMEBIIIICHHOCTh - 56%,
pacTeHneBoCTBO - 35,6%, nTueBoAcTBO - 3,7%, 00pabaThIBArOILy 0 TPOMBIILIEHHOCTh-4,7%.
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Hopmoo6pasyromiee Ouosorundecku abcopOMpyeMoe BEIIeCTBO, KaK MPaBUJIO, W3MEIbYaIoT 0
MOPOIIKOOOPa3HOTO BUAA C pa3MepOM YacTHIl He OoJiee 2,5%3 MM U CyIIaT 10 BBICHITaHUS B IPOHNOPLHUSX,
o0ecreurBaOMMX HAWIY4YIIyl0 CXHMAaeMOCTh W HOPMAIBHYK COXPaHHOCTh TpH cOOpKe U
TPAaHCIIOPTHPOBKE OMOKOMIIO3UTOB, Topda WM UX COeOWHEHWH. BHOKOHTEHHEp, WCIOIB3YEeMBIA IS
MpecCcOBaHMs OMOKOHTEHHEPA C YIETOM BO3MOXKHBIX MPUPOJHBIX NMPUMecel, OMOKOMIIO3UTOB, Top(a HiIH
X CMECH, COCTaBiIsieT He MeHee 97% OT macchl (B mepecueTe Ha CyXOe€ BELIECTBO) 00pa3yIOIIEerocs
OMOJIOTHYECKH TOTJIOMIEHHOTO BemlecTBa. MaTepuan OHOKOHTEHHepa HE COMEPIKUT JOMOIHUTEIHHBIX
CBA3YIOUINX BECUICCTB, TaK KaK OHU YXyAIIAIOT POCT CEMAH U 3aMCIJIAIOT nanLHeﬁmee Pa3BUTUC paCTeHHﬁ.
HeoOxoauMasi MpOYHOCT, M TPAHCHOPTUPOBKA OHMOKOHTEHHEpa obecreyuBaeTcsi BHIOOPOM peKUMa
repMeTu3anu ero o6onouku. [IpeccoBanmne ocymecTBIsieTCs Ha BPAIIAIOMIEMCs] POTAMOHHOM Ipecce co
cpemneil npousBoauTenbHOCTEIO 100 KT / cM2. B 3TOM ciTydae BIaKHOCTB CKATOW CMECH JOJKHA OBITH B
npezaenax 25-30%. B 3aBucHMOCTH OT BIQXKHOCTH M JUCIIEPCHOCTH MIPECCOBAHHOTO MaTepualla ero 00beM
yMeHbIIaeTcss B 2-4 pa3a mnpu mnpeccoBaHuu. Korjga OHWOKOHTEWHEp BBOIUTCS CEMEHAMH HIIH
MpopacTaHUEeM PAacTEHUil B MOYBY C HHU3KOW BIAKHOCTHIO (YaCTO 3TO MPOUCXOIHUT BO BpeMs BecEHHeEi
3acyx#), 00oJlouka OMOKOHTEWHEpa MEXaHWYEeCKH pPa3pylIacTCcsl W3-3a €ro BBICOKOH IIOTHOCTH (T.€.
pacmajaeTcs Ha OTAeNbHbIE (parMeHTHI) CIHMIIKOM MeIJeHHO. [Ipu Bbicamke paccaabl W3
OMOKOHTEHHEPOB CO3AAIOTCA YCIIOBHS, ONAaroNpHsTHBIE IS UX BhUIeTa. VX ceMeHa W Ca)KeHIIBI XOPOIIIOo
3amacaioT JHEPTHI0 OT TOYEYHOTO MpoIlecca MHUTaHHA U ObICTpO (HOPMHUPYIOT CHIIBHYIO KOPHEBYIO
cucteMy. Pa3paboTaHbl  3KOJOro-arpoT€XHMYECKHE OOOCHOBAaHMSA  CO3/aHUS  OMOKOHTEHHEpOB
ONTUMAJILHOTO  COCTaBa pa3lWYHbIX pa3MepoB M OOOCHOBaHAa BO3MOKHOCTb  BBIpAIlMBaHUS
CeNbCKOXO035IMCTBEHHBIX PACTEHUH B TIOJIEBBIX YCIOBUSIX. B 11€10M, MPOM3BOACTBO PACTEHUN MPH MOCATKE
B OHMOKOHTeWHepsl To3BosieT ModyuuTs 100% xopommit ypoxail. OTH OMOKOHTEHHEPHI MOJIB3YIOTCS
OOJBIIMM CIIPOCOM, TaK KaK B HY’KHOE BpEMs MOXKHO BBICA)KHBATh PACTCHHUs pa3HBIX pasmepoB. Kpome
TOTO, OyNIET JIETKO KOHTPOJIHMPOBATH PEXXKUM MUTAHHUS PACTEHHUN B KOHTEWHepax, BHIOMpas ONTHMabHbBIE
cyOctpatel u ymoOpenus. Ilockonmbky OHOKOHTEWHEp MNpEACTaBIseT COOOH CIIOKHYIO pPa3MEpHYIO
CTPYKTYpY, B KOHEYHOM UTOTE, ITOCIIE ITOJTHOTO MEXaHUYEeCKOT0 Pa3JIoKeHUsI BHEIIHEW 000JI0YKH B TIOUBE,
3a CYEeT pacHpocTpaHeHWsl OWorymMyca B OJHOPOJHOHN TOYBE, OH MPHUBOIAUT K XOPOIIEMY DPa3BUTHIO
MUTATEIHHBIX BEIIECTB U BIAarocOeperaronmx KOpHEBBIX cucTeM. Kpome Toro, 3T OMOKOHTEHHEPHI MOTYT
OBITH UCIIOJIb30BAHBI B YETHIPEXYTOJILHOW, KPYIIIOH (OpMe, B Pa3IHUYHBIX pa3Mepax W Ui Pa3IHyHbIX
ueneid. OH pacmagaeTcsd JO HECKOJBKHUX HEJNENb, MECSIEB MM OAHOTO T0/a B 3aBHCHMOCTU OT CHJIBI,
WCTIOJIB3yEeMOH B HETTPEPHIBHOM IIPOHU3BOJICTBEHHOM TIpOIIECCe.

JlokazaHo, 9TO TEXHOJOTHSA CO3/[aHWS OMOKOHTEWHEPOB ONTHMAIBHOTO COCTaBa JUISA ITOCAIKU
BBICOKOIIPOAYKTHBHBIX PAaCTEHHH C BBICOKMM OHMOJIOTHUECKHM MOTEHIMAIOM IMpHOOpesa MpakTH4ecKoe
3HaueHne. [lpuMeHeHnMe OWOKOHTEHHEPOB C pealbHBIM OOBEMOM KOMIIOHEHTOB MPHBOIUT K
9KOHOMHUYECKOH 3(h(HEeKTHBHOCTH TPH SKOHOMHUHW YAOOpEHUi, He yTpOoKaeT YUCTOTE OKPYIKAIOIMIEH Cpeibl
u npoaykuuu. IToMrumMo BO3AEHCTBUS HA OKPYIKAIOILYIO CPENY, 3arpSI3HEHUE ITOYBBI CBS3aHO C BBICOKUMU
9KOHOMHUYECKMMH  TIOTEPSIMHM,  CBSI3AHHBIMH  CO  CHIDKEHHMEM  ypOXXKaHOCTM M KayecTBa
CEJIbCKOXO3SIIMCTBEHHBIX KYJIbTYD.

[Tpumenenue OMOKOHTEHHEPOB C peabHBIM 00bEMOM KOMIIOHEHTOB MTPUBOAUT K SKOHOMUYECKOI
3¢ PEKTUBHOCTH NPU SKOHOMHUHU yJOOPEHHH, HE YIpO’KaeT YHCTOTE OKpY’Karolled Cpeabl U MPOIYKLUH.
CornacHo TONTy4eHHBIM pe3yjIbTaTaM, KOMIIO3UIIMOHHOE CO/Iep KaHne OMOKOHTEWHEPOB, KIMMAaTUIECKHIE
W METEOpPOJIOTHYECKHE YCIOBHS, a TakKXKe COPTOBBIE XapaKTEpHUCTHKH PACTEHUH OKa3bIBAIOT
CyIIECTBEHHOE BIIUSHHUE HA YPOXKAWHOCTb CEINbCKOXO3SIMCTBEHHBIX KyJIbTYp. BO BCeX H3y4EHHBIX
pacTeHUSAX HaOI0IAIOCh BBICOKOE YBEIIMYSHHE TPOAYKTA IIPU BCEX BHJAX MPUMEHEHHUS ONOKOHTEHHEPOB.
CornacHO TMPOBENCHHBIM HCCIIEOBAaHUSAM, OWOKOHTEHHEPH! I[MOKa3alHW, YTO TPH TOCAAKE CEMSH
CEIIbCKOXO3SMCTBEHHBIX KYJBTYp, 0aXueBBIX, JICKAPCTBEHHBIX WM JIEKOPAaTHBHBIX PACTEHHH, paccabl
OBOIIEH, KIyOHEH, a Takke MPHU MOCAJAKEe YKOPCHEHHBIX 3€JIEeHBIX HACaKICHUH pa3NuYHbIX KyJIbTYp B
MOYBY.

KiaioueBble ciaoBa: OHOKOHTEWHEp, IIOYBa, YIAOOpeHHE, 23po3us, OWOTYMyC, MUHEpA,
3arpA3HeHue, Aerpaganns, IpoayKTUBHOCTh, PACTEHHUS.
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