diameter of the shoot, from which they are harvested. For cuttings, the diameter of which in
the basal part was more than 8.2 mm, rooting was the best (80.5 ... 80.5%). With a decrease
in the diameter of the basal part of the stem, their rooting rate decreased markedly (76.0 ...
0.00%). However, other characteristics of the shoot, from which they were harvested (water
content of tissues, the number of nodes), to a lesser extent influenced the studied parameter.

Analyzing the average values characterizing the source material for cuttings, it is not
possible to isolate the trends of these or those indicators according to the characteristics of
the general array of the general population. The average length of shoots suitable for
cuttings is 120 cm, the average diameter is 6.0 mm. Shoots with such indicators provide a
share of rooting of about half of the planted cuttings (46.0%). At the same time, the average
indicators do not allow to isolate that part of the cuttings that provide a sufficiently high
degree of rooting. It is impossible to separate the part that needs to be used already at the
first stage of reproduction - harvesting shoots.

The generalization of the average biometric indicators of the source material of the
clone stock of the pumiselect (increments of last year) without ranking it during reproduction
by grafting does not allow to establish the criteria by which this method of reproduction is
appropriate. Perhaps the simplest and most obvious criterion for evaluating cuttings that
root well is their diameter. The existing technology for the cultivation of clonal rootstocks of
fruit crops by the cuttings method as applied to the root of the pumicelect provides a high
degree of rooting of lignified cuttings, provided that their diameter in the lower part is at
least 7.0 mm.

Key words: biometric characteristic, clone stock, lignified cuttings, pumyselect,
rooting.
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YV cmammi Oocniodcyemucs npodrema npo MONCIUBICINb BUKOPUCTIAHHS
RICTACNUPMOBOI 6apou AK albMepHAMUEHe BHECeHHs OpP2aHiuH020 000puea y
cinbcbko2ocnooapcvki 3zemni. OOHic i3 npuyun oecymigikayii ma nocipuieHus
A2POHOMIYHUX gnacmugocmeu CIIbCHKO20CNOOAPCOKUX 3emenb €
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HEKOHMPOIbOBAHEe  BHECEHHS  MIHepanbHux  0obpus.  Jluwe  Haykosuil
azpoexkono2iuHull nioXio, a came — po3PaxyHox 0ANaHCY NOHNCUBHUX PEeHOSUH md
2YMYCY 3ANeHCHO 8i0 BUPOULYBAHOI CLILCOKO2OCNOOAPCHKOI KYIbMYpPU, a MaAKONC
Qizuunux, XimiuHux I OI0ON02TYHUX XApaKmepucmux IpyHmy 3abesneuams
RIOMPUMKY DIBHS NONCUBHUX PEUOBUH Y IPYHMAX acpococnooapcmes. BrecenHsam
RICIACNUPMOBOI 6apoU K OpPeaniuHo20 000puU8a 20CNOOAPHUKU 30LIbULYIOMD
eleMeHmamu a3omy IpyHm, wo CMaHo8ums HAyKosuil i npakmuyHutll inmepec 0Jisl
azpoximii, 3a6e3neuye mpanc@opmayiro azomy 6 cucmemi «IpyHm — 000puso —
POCIUHAY 3 Memow 30iNbUeHH NPOOYKMUBHOCMI  CilbCbKO20CNOOAPCbKUX
KYIbMYP 8UCOKOL AKOCHIT 8 0I0102IYHOM) BIOHOUWIEHHI.

Kniwwuosi cnoea: 1pynm, Oecymighikayis, 0obpusa, 6apoa, NOHCUGHI
PpeuosuHu

Introduction. At the present stage of agricultural development, the leading
role is given to resource-saving technologies for growing crops. Given the high
cost of mineral fertilizers and the lack of sufficient manure due to a sharp decline
in livestock, local organic fertilizer resources should be found (Baliuk; Stashuka).
One of such cheap sources can be the waste of alcohol production - post-alcohol
dreg. Alcohol dreg is an environmentally friendly fertilizer. The concentration of
salts of heavy metals in it is much lower. At the same time, the total nitrogen
content of the dreg exceeds 5-7 times the litter and 25-30 times the litterless
manure, which indicates its nutritious character .

Analysis of recent research and publications. In the environmental aspect,
it is important to make the optimum dose of organic matter to protect the
environment and obtain environmentally friendly crop products. Also, alcohol
dreg is not a source of accumulation of harmful substances in crop production; in
chemical composition, it is an environmentally friendly fertilizer containing
various valuable organic substances of natural origin, a wide range of macro and
microelements and can be a promising organic fertilizer, a plant growth promoter
and a source of soil biogenicity [1, 2].

The problem of alcohol production wastes (APW) is due to the large amount
of accumulation in the adjacent areas of the plants in the ponds. The presence of
significant mineralization and substances of organic origin in the APW, as well as
the high temperature, make it impossible to dispose of waste into the sewage
network and to recycle it in production creates the conditions for further increase
of the area under new capacities. This leads to the exclusion of fertile areas from
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agricultural production, additional costs for the maintenance of sedimentation
tanks, air pollution by volatile substances with an unpleasant odor [3, 4].

At the same time, in recent years there has been a depletion of soils into the
main nutrients due to the scarcity of traditional organic and expensive mineral
fertilizers. Partially the lack of basic nutrients, trace elements and organic matter
in the soil can be replenished by fertilizing irrigation. At the same time, due to the
large irrigation standards, the fertilizer becomes moisture-charged in nature,
which allows to provide plants with the necessary moisture, especially in the
initial stages of organogenesis. This opportunity has become relevant in recent
years, when there is a rather unstable moisture due to lack of rainfall in the spring
[5].

Due to the unbalanced nutrient content of the relatively high mineralization
of APW, it is important to study the impact of different waste standards on the
soil-plant system, in particular the ecological status of soils, their fertility,
physical properties and biological activity, crop yields and quality of agricultural
products. These issues have become relevant from an environmental point of
view, since studies on high rates of introduction and the possibility of using APW
in one place for several years are insufficient at present. Studying these aspects
will make it possible to dispose of APW, preventing their systematic introduction
and harmful effects on soil and crops [6, 7].

The subject of research is ecologically safe norms for the utilization of
alcohol production waste, the ecological state of the typical black soil.

The main tasks are to investigate and analyze the chemical composition and
properties of the APW of Kozliv Distillery in order to determine their suitability
for fertilizers of agricultural crops. To carry out the analysis of studies of the
influence of different doses of WWW on the ecological status and fertility of
typical heavy loamy soil, its physico-chemical, physical, chemical, biological
properties, with the identification of possible negative consequences of the use of
APW.

Research methodology. The object of research is the use as an alternative
organic fertilizer of the post-alcohol dreg (PLC distillery of Kozliv, Kozova
district, Ternopil region) and the process of its influence on the fertility and
ecological status of typical black soil (agricultural lands of agricultural farms of
the same region).

Research methods: field, laboratory methods, methods of mathematical
statistics. For the survey of soils of agricultural enterprises of the Ternopil region
of Kozova district, the results of researches conducted in accordance with the
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requirements of the guidelines, methodical instructions, recommendations of
DSTU, GOST and TU were used. Sampling of soil samples was performed
according to the methodology of continuous soil-agrochemical monitoring of
agricultural lands of Ukraine (1994) [7]. Soil agrochemical indices were
determined by conventional methods: humus content (organic matter) - by Tiuryn
method in Simakov's modification (DSTU 4289: 2004); the content of alkaline
hydrolyzed nitrogen - by the Cornfield method according to the "Method,
instructions for the determination of alkaline hydrolyzable nitrogen in soil, M.,
1985"; mobile forms of phosphorus and metabolic potassium - by the Chirikov
method (DSTU - 4115- 2002); the degree of acidity (pH) - potentiometrically by
the method of CINAO (GOST 26483-85) and hydrolytic by the method of Kapen
- (GOST 26212-91) [8].

Technological indices of the viscosity of the wort and filtrate of the post-
alcohol dreg were determined using a Brookfield DV-E viscometer.

In the mature specimen, pH and active acidity were determined by
electrometric method, the content in the mature specimen of soluble
carbohydrates, insoluble starch, alcohol-soluble carbohydrates and dextrins -
photoelectrocolorimetric method with an anthrone reagent [8].

Results of researches. In Ukraine, grain dreg resources are quite significant,
considering the volume of alcohol production of the Ukrspyrt concern - 650
million liters each year (81 state-owned enterprises and 30 associate members
with different ownership). At the same time, the volume of post-alcohol bards
according to modern technology is for every 1 | of alcohol 11-15 | of dreg.
However, it cannot be stored, quickly acidified, and requires considerable
transportation costs to the consumer. The dumping of dreg by distilleries in rivers
leads to a significant deterioration of the environmental situation. Its solids
accumulate in water pipes and river beds, decompose and pollute the
environment. The object of study was selected the distillery of the village Kozliv
of Ternopil region where molasses and corn grain are used as raw material. At full
capacity, the company produces about 600 m® of bards per day. The dreg, as one
of the emissions from alcohol production in most plants, is not utilized and,
without wastewater treatment, is discharged into the sump where it decays,
polluting groundwater and air. Distilleries add methane from the filtration fields
to natural methane emissions, enhancing the greenhouse effect on the planet.

The wastewater of distilleries is characterized by a high degree of pollution.
Large volumes represent a significant environmental hazard. Moreover, they are
not toxic by themselves, but when they get into groundwater, ponds and rivers,
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they quickly deplete the oxygen reserves that cause the death of the inhabitants of
these reservoirs.

The main problem with post-alcohol dreg disposal is the processing of the
liquid phase, the so-called «fugue», which accounts for up to 92% of all runoff.
Wastewater organic matter quickly becomes fermented and dies. About 70% of
the pollution of these sewage is decomposed within the first days. As a result of
decay, protein substances decompose into amino acids, carbon dioxide and
ammonia. Acetic, lactic, butyric and propionic acids are formed during the
fermentation of the sugars contained in the wastewater.

The wastewater of the alcohol industry, which drains into the filtration
fields, open reservoirs, quickly rot, emit odors, and is also the cause of insect
reproduction. These contaminants are distributed fairly unevenly within the air
basin, and their concentration in the air in some areas may reach a health-
threatening population. In addition, the dreg loses the nutrients contained in it.

Creating filtration fields requires the allocation of large tracts of land that
could be used for agricultural production. At present, the water treatment of
distilleries is at a very low level. With the development of science and
technology, with increasing concentration of production, industrial waste
management becomes economically feasible, as with the increase in production,
the amount of waste and the cost of the substances contained therein increases.
Sometimes the cost of these substances exceeds the cost of the product from
which the waste is produced.

At different plants, the composition of dreg may vary depending on the
alcohol production technology used, but the differences are not fundamental. Its
chemical composition as a percentage is as follows: water 93,7-94,5%; solids 5.5—
6.3%; including nitrogen-free extractives 2.76-2.86%; fat 0.03-0.08%; cellulose
1.21-1.37%; minerals (ash) 0.5-0.8%. The alcohol dreg after purification and
deposition contains: nitrogen nitrate 17.5 mg / |, nitrite 186 mg / I, Zinc 0.011 mg
/1, Nickel 0.002 mg / I, Manganese 0.011 mg / I, Silver 0.00001 mg / I, Cobalt
0.017 milligrams / liter, Vanadium 0.006 milligrams / liter, Iron 0.6 milligrams /
liter. The nitrogen compounds (nitrates and nitrite) contained in the dreg
completely replace the nitrogen fertilizers introduced in the amount of 30 kg / ha
of the active substance. In addition to the above elements, the bard contains (% by
dry matter): protein 25-28 non-nitrogenous substances 40-42, lipids 5-6, fiber
13-18, ash 7-6. These substances contribute to the development of all soil
microflora. The alcohol Dreg has an acidic medium reaction (pH 4.8-5.2). With
the help of straw (approximately 5-6 t / ha), which has an alkaline reaction, soil
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acidification does not occur, only the process of its decomposition is accelerated.
At higher concentrations (more than 200 | / ha) the soil is acidified, which
negatively affects the development of sown crops and the activity of soil
microflora.

Analysis of the composition of the water extract from the soil investigation
indicates significant changes that occurred in the cationic anion composition
(Table 1).
Table. 1.Salt composition of water extract of typical black earth soil, mg-eq /
100g of sail, (average).

Alkalinity Sum of salts, %
depth, Cr |so.? | ca® |Mg? | Na* | K Inclu-
cm COs> |HCOZ* total | ding
toxic
control (without irrigation)
0-30 itisno (0,20 0,04 |0,30 (0,26 |0,20 |0,25 |0,04 0,038 0,029
30-60 —«— 0,16 0,06 (0,32 (0,25 |0,15 |0,20 0,06 0,039 0,027
60-100 |—«— 0,17 0,04 |0,26 (0,39 |0,15 |0,20 0,04 0,037 0,023
water of 1000 t/ hectare
0-30 —«— 0,28 0,08 (0,35 (0,30 |0,15 0,28 |0,06 |0,051 0,037
30-60 —«— 0,26 0,08 (0,40 (0,38 |0,13 |0,20 |0,07 |0,054 0,039
60-100 |—«— 0,32 0,06 |0,44 (0,42 |0,15 0,22 |0,08 |0,061 0,043
500 t/ hectare wastes of a spirit production
0-30 —«— 0,40 0,10 (0,40 (0,25 |0,18 0,22 0,28 0,069 0,046
30-60 —«— 0,42 0,12 |0,44 (0,20 |0,20 |0,25 |0,30 0,075 0,051
60-100 |-«-— 0,48 0,10 (0,42 (0,20 |0,27 |0,30 0,31 0,078 0,053
750 t/ hectare wastes of a spirit production
0-30 —«— 0,45 0,12 |0,54 (0,18 |0,22 |0,25 |0,55 0,090 0,057
30-60 —«— 0,44 0,18 (0,75 (0,12 |0,20 |0,34 0,52 0,101 0,069
60-100 |—«— 0,50 0,15 (0,65 (0,12 |0,18 0,32 0,49 0,097 0,066
1000 t/ hectare wastes of a spirit production
0-30 —«— 0,50 0,20 (0,70 (0,09 |0,26 |0,26 0,74 |0,127 0,071
30-60 —«— 0,52 0,22 (0,80 (0,12 |0,21 |0,40 |0,90 |0,127 0,077
60-100 |—«— 0,48 0,16 (0,72 (0,10 |0,18 |0,40 0,68 0,109 0,070

The sum of the exchange bases under the influence of APW increased,
indicating the absorption of maximum production concentration that the exchange
of cations, in particular Na *, K *, Mg?*, NH**, etc., which are characteristic of
this waste, is absorbed by the MPC. The analysis of the dynamics of the sum of
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the exchange bases during the 2016-2018 years in the arable layer makes it
possible to confirm that after further introduction of MPC it is more saturated
with exchange cations. The content of cations did not have a tendency to increase
only with calcium, the content of which was reduced due to the significant
saturation of the soil solution with potassium and sodium and, accordingly, its
displacement. The magnesium content increased 1.8 times, sodium - 1.5 times,
potassium - 7 times. With the maximum dose of HRV, the amount of
hydrocarbonates increased by 2.5 times, chlorides - by 5 times, sulfates - by 2.3,
magnesium - by 2.6, sodium - by 1.7 and potassium - by 18.5 times, and the
amount of calcium decreased by 2.8 times.

The regression analysis showed a tendency for an increase in the curvature
of the curvilinear dependence with an increase in the dose of BCS. The three-year
application affected the accumulation of salts in this way. When applying the
maximum dose, the content of hydrocarbonates in the arable layer increased by
2.7 (from 2.1 to 5.7) times, chlorides - by 6 (from 0.04 to 0.24), sulfates - by 3.8
times ( from 0.30 to 1.14 mg-eq / 100 g). Concerning cations: calcium decreased
by 2.4 times, magnesium increased by 3.1, sodium by 2 and potassium by 30.5
times. Thus, the three-year introduction of WWW in all tested doses did not cause
soil salinization, but the use of large doses will critically approximate the soil
salinity limit. Therefore, it is best to recommend limited doses for 3 years, given
the dangers of salting.

Conclusions. Therefore, in order to reduce the negative environmental
impact of alcohol production, namely post-alcohol bards, it is proposed to use
marshmallow as a fertilizer for crops. Ethyl alcohol production at this plant can be
considered appropriate and environmentally friendly. One of the advantages is the
close location of farms, which reduces the cost of transporting the dreg.
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Annomauus

I'nosun H. M., Ilaenue O. B., Kpasuenko B.C.
bapoa kak anemepnamuenoe opzanuueckoe yooopenue 0ia nouewl

B cmamve uccredyemces npobrema o 603MONCHOCHU UCTIOIb30BAHUSA NOCAECRUPIOBOLL
bapovl 6 Kauecmee  ANbMEPHAMUBHO2O BHECEHUe OP2AHUYeCcKo20 YOoOpeHus 8
cenvckoxosalcmeenuvle  3emau. OOnoti U3  npudun  oecymuukayuu U - yxyouieHue
A2POHOMUUECKUX CBOUCME CelbCKOXO3AUCMBEHHBIX 3eMelb S8IeMmcs HeKOHMPOIUpyemoe
BHeCeHUs. MUHepaNbHblX Y0oOpeHutll. TonbKo HAYYHBIL A2POIKONOSUHECKUll N00X00, a
UMEHHO - pacuyem OaQlaHCa NUMAMENbHLIX Gewecme U 2ymyca 6 3d8UCUMOCMU OMm
BLIPAUUBAEMOU CENIbCKOXO3AUCMBEHHOU KYIbMYPbl, 4 MAKdHCce QU3ULeCKUX, XUMU4eckux u
OUONI0CUYeCKUX XaAPAKMeEPUCMUK NOY8bl obecnedam nooodepiicanue ypoeHs NUMamenbHbix
gewecms 6 Nou8ax acpoxosslicms. Buecenuem nocrecnupmosoil b6apovl 6 Kauecmee
OpPeaHU4ecKo20 YOOOpeHUs XO3AUCMBEHHUKU YEeIUYUBAIOM INeMEeHMAMU d30ma 2pyHm,
npeocmasisiem HAyuHull U NPAKmu4yeckKull uwmepec OIsi daspoxumuu, obecneuugaem
mpaucgopmayuro azoma 8 cucmeme «nousa - yooopenue - pacmenuey ¢ Yyeivio y8eaudeHus
NPOOYKMUBHOCU CeNbCKOXO3AUCTBEEHHBIX KYIbMYD 8bICOKO20 KA4eCmsed 68 OU0I02U4eCcKOM
OmHOWeHUY. YyeHvIMU 6 OaHHOU obaacmu edymcs CUCmeMHble UCCIe008aHUS,
HanpaeieHHvle Ha paspabomky pecypco- U 3Hepeochepecaouux mexHoI02utl CRUpPmMo8020
NPOU3B00CMBA U CHUMNCEHUS. GAUSAHUS BPEOHbIX OMX0008 HA OKpYydcarouyio cpedy. B
YaCMHOCMU  -YMUIU3AYUSL  NOCAECRUPMOBOU  6apobl U NOGblUleHUe  IKOIOSU3AYUU
npouzsoocmaa. I[lposoounu ucciedosanusi u aHaiu3 XuUMu4ecko20 COCMasd U CE0UCms
8vlOpocos cnupmosozo npouzgoocmea 111 «Koznosckuui cnupmszasody ¢ yeivio
VCMAHOBNeHUsT UX NPUSOOHOCMU OJisi YOOOPUMENbHBIX HOAUBOE CENbCKOXO3AUCMBEHHBIX
Kyiemyp. 3epnoeas 06apoa 6 OCHOBHOM nonadaem HA NOJS QUILMPAYUU, HE2AMUBHO
GIUSeM HA  OKPYICAIOWYl0 Ccpedy U 3aeps3Hiem 3eMIU  CelbCKOXO3SAUCTNBEHHO20
HazHavenus. bapoa HeoOHOpOOHA HCUOKOCMB € UBMENbUEHHBIMU YACMUYAMU 3epPHA,
CBEMI0-KOPUYHEBO020 UNU JHCETMO20 YEema ¢ 3anaxom 3epHa uiu 0pyeo2o cvlpbs. AKmueHas
kuciomnocms (pH) ee cocmasnsem 3,8 ... 4,6. Ilo paszuvim aumepamypHuiM OAHHBIM,
cooepoicanue cyxux eeujecmes 8 6apoe ¢ pasiudHoOU UCXOOHO20 CblPbs COCMABIAEm OKOJIO
10%. B pacueme Ha cyxoe sewjecmeo 6 Heli cooepacamcs. oenok - 13,9 ... 37,3%, acup - 3,7

10,7, xknemuamxa - 6,2 .. 11,3, amunokuciomsl. JAU3UH, MEMUOHUH, YUCUH,
mpunmodgan, bezazomucmole 3xcmpakmusHvle euecmea (MAP), a maxoce sumamunsl A,
D, E, eumamunvr epynnei B, 6 uacmumocmu ¢honuesas rucroma (Bc), ouomun (H),
kapomunouovl. C  MakposnemeHmos - Kauvyuu, Gocgop, azom u MUKPOIIEMEHMbL:
Jcene3o, Yumk, mapeauey, medsv. B buowapu, umo obpazyemcs 6 cioe QuibmpayuoHHO20
3aepy3Ku, Npu CmMeyeHuu CMOKO8 8 3eMII0, OP2aHUuyecKue Geuecmed pasidazalomcs noo
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8030elicmeuem MUKpoOp2aHu3mMo8. Imom Mexanusm nooober npoyeccy KOMnoCmupo8aHus
CKOWEHHOU pACmMUmenbHOCmu, OblmoBblX NUWEBbIX 0MX0008 U Momy noododHoe. B mo oce
8pemsi 8 nociedHue 200bl HAOAOOAEmMCs UCOWeHUe NO48 HA OCHOBHble NUMAMeNbHble
neMeHmul 8 pezyabmame oepuyuma mpaoUYUOHHBIX OP2AHUHECKUX U O00PO20BU3HbL
MUHEPATbHBIX YO0Operull. Yacmuuno He0oCmamox OCHOBHLIX NUMAMENTbHbIX Beujecms,
MUKDOSJIEMEHMO8 U OP2AHUYECKUX Beuecms 6 NOoY8e B03MOJCHO NONOJIHUMb 3d CYem
YOOOPUMENbHBIX NOJUBO8 8bIOPOCOE CRUPMOB020 npouszsoocmsa. Ilpu s3mom 6aazodaps
OONBUUM NOTUBHLIM HOPMAM YO0OpeHUs. npuobpemaem 61a203aps0Ko8blll Xapakmepd,
no3eonsiem obecneyums pacmeHuss HeoOXo0UMOU B1a2ol, 0COOEHHO 8 HAYalbHble CMAOUU
opeanozene3a. AKmyaibHOU 3mMa B03MONCHOCMb CMALA 6 NOCIeOHUe 200bl, Ko20d
Habawoaemcsi 00BOJIbHO HEYCMOUYUBOE VEIANCHEHUe 3d Ccuem He0OCMamKd 0CadKo8 8
seceHHuUll nepuod. /s yMeHbUeHUsT He2amusHo20 8030€UCMEUsL HA OKPYAHCAIOWYVIO Ccpedy
8b10POCOB CNUPMOBO2O NPOU3BOOCMEA, A UMEHHO NOCIECRUPMOBOl bapovl, npediacaemcs
OaposiHuli.  0cadoKk  UCHONB306aMb  KAK  AIbMEPHAmugHoe  y0oOpeHue  noo
CeNbCKOXO3UCBEHHbLE K)IbIYPbL.

Knrwuegwie cnosa: nousa, cymyc nouswi, yooopenus, bapoa, numameibHvle eujecmad
Annotation

Glovyn N., Pavliv O., Kravchenko V.
Dreg as an alternative organic fertilizer for soil

The article explores the problem of the possibility of using dreg as an alternative
spreading of organic fertilizer into agricultural land. One of the reasons for the
dehumidification and deterioration of agronomic properties of agricultural land is the
uncontrolled application of mineral fertilizers. Only a scientific agro-ecological approach,
namely the calculation of nutrient and humus balance depending on the crop grown, as well
as the physical, chemical and biological characteristics of the soil, will support the level of
nutrients in agricultural soils. Spreading the dreg as an organic fertilizer business owners
increase the elements of nitrogen soil, which is of scientific and practical interest for
agrochemistry, provides nitrogen transformation in the system "soil - fertilizer - plant™ in
order to increase the productivity of high gquality crops in biological terms. Scientists in the
field conduct systematic research aimed at developing resource- and energy-saving
technologies for alcohol production and reducing the impact of harmful waste on the
environment. In particular, utilization of dreg and increasing of greening of production.
Conducted research and analysis of the chemical composition and emission properties of
alcohol production of SC "Kozliv distillery” in order to establish their suitability for
fertilizing irrigation of crops. Grain dreg mainly falls on filtration fields, which has a
negative impact on the environment and pollutes agricultural land. Dreg is a non-uniform
liquid with crushed particles of grain, light brown or yellow with the smell of grain or other
raw material. Its active acidity (pH) is 3.8... 4.6. According to various literary data, the
solids content of the dreg from different raw materials is about 10%. In terms of dry matter,
it contains: protein - 13.9... 37.3%, fat - 3.7... 10.7, fiber - 6.2... 11.3, amino acids: lysine,
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methionine, cystine, tryptophan, non-nitrogenous extractives (BER), as well as vitamins A,
D, E, B vitamins, in particular folic acid (Bc), biotin (H), carotenoids. Of the
macronutrients are calcium, phosphorus, nitrogen and trace elements: iron, zinc,
manganese, and copper. In the biolayer formed in the filtration layer, the organic matter
decomposes under the influence of microorganisms upon runoff into the ground. This
mechanism is similar to the process of composting mowed vegetation, household food waste
and the like. At the same time, in recent years there has been a depletion of soils into the
main nutrients due to the scarcity of traditional organic and expensive mineral fertilizers.
Partially the lack of basic nutrients, trace elements and organic matter in the soil can be
replenished by fertilizing irrigation emissions from alcohol production. At the same time,
due to the large irrigation standards, the fertilizer becomes moisture-charging in nature,
which allows to provide the plants with the necessary moisture, especially in the initial
stages of organogenesis. This opportunity has become relevant in recent years, when there
is a rather unstable moisture due to lack of rainfall in the spring. To reduce the negative
environmental impact of alcohol production, namely dreg, it is proposed to use dreg
sediment as an alternative fertilizer for crops.
Keywords: soil, dehumidification, fertilizers, dreg, nutrients
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P®OPMYBAHHA NPOAYKTUBHOCTI HACA/I’KEHb SAbJIOHU
3AJIEZKHO BIJI CIIOCOBY I CTPOKY OBPI3YBAHHA

A. M. YATIJIOYIBKUM, xanoudam cinbcoko2ocnodapckux Hayk
0. B. MEJIBHUK, ookmop cinbcbkoeocnooapcoKux HaAyK
YMaHCbKNH HAIOHAJILHUI YHIBEPCUTET CAliBHUIITBA

B cmammi suxnaderno pezynomamu énaugy cmpokis i cnocobie oopizyeanHs
Ha gopmyeanns npodykmusHocmi s6ayni copmie I'onden Jleniwec i /[piconageno.
Joseodeno, wo 6 spowyeanomy cady ua nioweni M.9 xonmypHne o00Opizyeanus 3
PVUHOIO 00pobKoto cnpusie 30invuennto Ha 15% kinbkocmi 3as'a3i, na 13% piens
3as'a3yeanns i na 19% xinoxocmi nuoois.

Kniwwuosi cnosa: roumypne o00pi3y8aHHs, PAHHLONIMHE 0OPI3Y8AHHA,

Gdopmyearts npoOyKmueHOCmi, s0yHA.
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