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The development of biotechnological methods of disposal of pig waste products
is relevant at the current stage. However, the high cost of investment and operation of
such technologies limits their application. Therefore, owners of pig farms are constantly
looking for compromise solutions that would, on the one hand, ensure compliance with
technological requirements for manure removal, and on the other hand, not pollute the
environment.

The purpose of the work is to improve existing technologies and develop innova-
tive approaches to biotechnological methods of manure disposal.

Scientific research was carried out at the piggery of Agroprime Holding LLC of
the Odesa region with a capacity of 30,000 heads per year. The considered technology
of using biological preparations De-Scentase and Complesin for descentization of ma-
nure in underground baths, manure storages, manure sites of the complex. The content
of gases in the manure subfloor bath of the piggery due to the use of biological prepara-
tions was determined. The conducted monitoring of unpleasant scents and harmful gas-
es confirmed the expediency of using new methods of neutralizing unpleasant scents. It
was established that the reconstruction of the separator station by installing a metal
hangar and a water-dispersion filtration chamber ensured the neutralization and re-
lease of scentous gases into the environment and did not affect the ecological state of
the environment negatively.

On the basis of the conducted research, the method of wide application of the
biological preparation for the disposal of manure has been developed.

The improved technology of manure disposal at the piggery, which involves the
addition of the microbial destructor drug Complesin to underground baths, as well as to
manure storages and manure sites, helps to reduce the release of harmful gases and ac-
celerates the disposal of manure.

The technology of utilization of liquid and solid fraction of manure by using bio-
logical preparation and vermiculture is highlighted. The experience of using equipment
for underground application of liquid manure to fields is presented.

Key words: piggery, manure removal, utilization, ecology, harmful gases, bi-
odestructors.
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IncTuryry ceunapcrsa i AIIB HAAH

Axmyanohum Ha Cy4acHoMy emani € po3pooKa OIOMexXHONOSIYHUX Cnocodie
ymunizayii npooykmie scummeoisivnocmi  ceunel. QOHAK BUCOKA 8apmicmb iHEeCmu-
yi ma excniyamayii maxkux mexunonoziti oomedcye ix sacmocysanns. Tomy eracHuxu
CBUHOKOMNJIEKCI8 NOCMIUHO 3HAXOO0SAMbCSA 8 NOULYKAX KOMUPOMICHUX pilieHb, Ki 0 3
00H020 OOKY 3abe3neuysanu OOMPUMAHHI MEXHONOIYHUX BUMO2 WO0O0O0 BUOATIEeHHS
2HOM0, A 3 0pY2020 — He 3a0PYOHI0BANIU HABKOUUHE CepedosUua.

Memoto pobomu € YOOCKOHANEHHs ICHYIOUUX MEXHOI02itl ma po3poOKa iHHO8a-
YIUHUX Ni0X0018 00 OIOMEXHON02IUHUX CROCO0I8 ymunizayii cHO.

Hayxoei oocnioscennss nposeoeni na ceunoxomniexci TOB «Aeponpatim Xon-
ouney Oodecvkoi obnacmi nomyxcuicmio 30 000 2onie y pik. Pozenanyma mexnonozis
suxopucmanus dionocivnux npenapamis /Je-Ooopasu i Komnnesiny ona  dezodopayii
CHOIBKU Y NIONION0208UX BAHHAX, CHOECXOBUWAX, 2HOUOBUX MALIOAHYUKAX KOMNIEKCY.
Bcmanoeneno emicm eazie y eHouio8il nioniono2osit 6aHHi CBUHAPHUKA 34 BUKOPUC-
manns bionpenapamie. Ilpogedenutl MOHIMOPUHZ HENPUEMHO20 3ANAXy i WKIOIUBUX
2azig niomeepous OOYLIbHICMb 3ACMOCYB8AHHS HOBUX CNOCO0I6 Heumpanizayii Henpu-
EMHUX 3anaxie. Bcmanosneno, wo peKoHCMpYKYis cenapamopHoi CMauyii wiaxom
BCMAHOBIIEHHS Memane8020 aneapy i 60000UCNEPCIliHOT inbmpayitinoi kamepu 3a0e3-
neyuno Hellmpanizayito ma eUOiIeHHs CMOPIOIUBUX 2d3I8 Y HABKOIUWHE cepedoguuye i
He 8NIUBAE HE2AMUBHO HA eKONO0IYHULL CMAH OO0BKILIAL.

Ha ocnosi nposedenux docnioxcensb po3podieno cnocib wupoxko2o 3acmocy8am-
Hs1 Oionpenapamy O YMunizayii 2Hoto.

Yoockonanena mexnonozia ymunizayii 2ot HA CBUHOKOMNJIEKC, AKa nepedda-
yae 000asanHs MiKpobHoco npenapamy-0ekcmpykmopa Komnnesiny y nionionozosi
BAHHU, A MAKOIC Y SHOECXOBUUIA MA SHOUOBI MAUOAHYUKY CRPUSE 3MEHULEHHIO GUOLIEeH-
HS WKIOIUBUX 2A316 | NPUCKOPIOE YMULI3AYII0 2HOIO.

Bucsimnena mexnonocisa ymunizayii piokoi i meepooi ¢paxyii enow wnsxom
suxkopucmanns 6ionpenapamy ma eepmukyiromypu. Hasedeno 0oceio sacmocysanms
001a0HaHHS OISl NIO3eMHO20 HECeHHS PIOK020 SHOK HA NOJIAL.

Knrouosi cnosa: ceunokomniexc, eHOE6UOANEHHS, YVIMUNI3AYIs, €KOLO2IA, WKIO-
auei 2asu, biodecmpykmopu.

Introduction. Waste from pig farming is considered as one of the most im-
portant factors of environmental pollution in most parts of the world. That is why scien-
tists and practitioners of different countries of the world are intensively working on
cost-effective methods of manure utilization (Postelga S. et al., 2019; Amon M., et al.,
1995; Kyrylenko I. G., et al., 2020; Tokarchuk D. M. et al., 2021; Andretta I. et. al.,
2021).

Most of the unpleasant scents coming from pig houses are a complex mixture of
volatile gases that are products of animal life. These include ammonia, hydrogen sul-
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fide, indoles, skatoles, phenols, mercaptans, and others. Most often, the scent is the re-
sult of uncontrolled anaerobic decomposition of manure.

There are many modern technologies for liquid manure removal and disposal
and scent minimization, such as ration modification, ventilation, daily manure cleaning,
application of biofilters of a vacuum manure removal system and its processing in bio-
gas plants, covering lagoons with plastic film, aromatization of manure with microbial
preparations, hydraulic dust capture (Voloshchuk V. M. et al., 2014; Le P. D. et al.,
2007; Niraj B. et al., 2021; Norton T. et al., 2013; Zhang, G. et al., 2008).

Changing the diet of pigs to reduce crude protein from 16.5% to 12.5% reduced
scent and ammonia emission (p<0.01) from pig manure by 12.5% (Yastrebov K. et al.,
1997).

Other foreign authors came to the conclusion that feeding pigs with four types of
feed with a crude protein content of 130, 160, 190, 220 g/kg increased the rate of scent
emission compared to the first by 3.09, 49.22 and 32.60%, respectively, and the level of
ammonia emission per animal also increased by 25.08; 89.38; 165.91% (Iregbu G.U. et
al., 2014).

American scientists found that well-designed and managed biofilters in livestock
complexes can reduce scents and hydrogen sulphide and ammonia by 95 and 80 per-
cent, respectively (Hayes E. T., et al., 2004).

Biogas plants, which not only produce biogas, but also significantly reduce envi-
ronmental pollution, are an effective means of manure utilization. Anaerobic processing
of pig manure in biogas plants helps reduce environmental pollution, protects public
health, and also provides valuable organic fertilizer and biogas (Ferrer 1., et al., 2009;
Gianni K. A, et al., 2012; Zubair M., et al., 2020). However, their wide application in
farms is restrained by the economic feasibility of biogas production.

It is known that microorganisms play a leading role in the manure processing.
According to Ukrainian scientists, in order to speed up the solution of the problem of
manure processing at modern pig farms, a combination of anaerobic fermentation and
accelerated biothermal composting technologies should be implemented (Shevchen-
ko I. A, etal., 2012; Shumeiko K., et al., 2020 ).

It has been established that the microbiological drug TM "Vodogray" contributes
to the removal of an unpleasant specific scent from the premises for several days. The
author explains their ability to assimilate nitrogen from urea, disinfect the substrate
from bacteria that cause purulent anaerobic processes from the release of ammonia and
hydrogen sulfide, and insists that future innovations in manure storage, processing and
wastewater treatment will be based on biotechnologies (Byedenkov E. L., 2015).

A number of Ukrainian scientists used the microbiological drug "Bioprogress"?
to dispose manure.

For this, the slatted floor in the compartment for pigs is sprayed with a 50%
aqueous solution of the biological drug "Bioprogress" at the rate of 300 g of solution per
1 head of pigs. Spraying is carried out once a week on a clearly defined day 1-2 days
after washing away the waste. Next, the waste is sent for separation into fractions, and
the liquid fraction is sent to lagoons, where 6 liters of Bioprogress are added to 1 ton of
manure.

The disadvantage of this method is that before using the biological drug, firstly,
it is necessary to reduce the alkalinity of fresh manure from (pH 8.0) to neutral (pH 6.1-

! Pat. 143443. Ukraine. The method of waste disposal of pig farms. Broschak I.S., Mal-
yuta Yu.S., Guivan M.D. and others appl. 10.03.2020 publ. 27.07.2020, Bull. 14
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7.0) with appropriate reagents, which increases the cost and complicates the technologi-
cal operation.

On the basis of the above-mentioned materials, the development of biotechno-
logical methods of disposal of pig waste products is currently relevant.

However, the high cost of investment and operation of such technologies limits
their application. Therefore, the owners of pig farms are constantly looking for com-
promise solutions that would, on the one hand, ensure compliance with the technologi-
cal requirements for manure removal, and, on the other hand, not pollute the environ-
ment.

The purpose of the work is to improve existing technologies and develop inno-
vative approaches to biotechnological methods of manure disposal.

Research materials and methods. The research was conducted on the basis of
"Agroprime Holding" LLC of the Odesa region in the sector of fattening young animals.
Determination of the effectiveness of the descentization process of liquid manure was
carried out in two experimental and one control bath, in the sector for fattening pigs.
Complesin biodestructor was added to the first experimental bath (the drug is obtained
by deep cultivation of B. Subtilis and B. Licheniformis bacterial associations with the
addition of nutrients and minerals) at the rate of 10 liters of working solution per 1 m?
of manure. In the second experimental bath, 3 g of De-Scentase, which is obtained from
yucca extract, suspended in 10 liters of water, were added daily. No drugs were added
to the control bath. The experiment lasted for 105 days. Every month, the content of
carbon dioxide, ammonia and hydrogen sulfide was determined using a Dozor-S-M-4
gas analyzer.

The scent was assessed using an organoleptic method according to a five-point
scale presented in Table 1. If the difference in the scent assessment by individual testers
exceeded 1 point, the sample assessment was repeated no earlier than in 30 minutes.
The final result of the test was taken as the arithmetic mean of the results of the evalua-
tions demonstrated by the testers. The result was simplified to a whole number.

Table 1
Scale for evaluating the intensity of the scent of manure
Scent Rating Score
Scent not perceived Perfectly 0
Scent perceived as not strong enough Fine 1
Mild scent Satisfactorily 2
Strong scent Unsatisfactorily 3
Scent unsatisfactorily 4

The research was conducted, and the results were processed according to well-
known methods (Ibatullin I.1., et al., 2017).

Research results. The piggery of Agroprime Holding LLC of the Odesa region
is an industrial specialized farm that provides continuous, rhythmic production of pork
in a closed cycle with a capacity of 30,000 heads per year.

The manure removal system at the complex includes manure baths covered with
a grid floor, a vacuum sewer, a separator station, a manure platform, and tanks for the
accumulation of manure of various sizes (Fig. 1).
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Fig. 1. The scheme of manure removal and disposal at the piggery: 1 — ma-
nure baths, 2 — separator station, 3 — large metal tanks, 5 — manure platform, 4 — small
metal tanks, 6 — diesel pupming station for pumping manure, 7 — trailer conveyor of
manure hoses A TOM -2000, 8 — injector cultivator for applying manure A TOM 7 DS,
9 — field.

The results of the use of biological drugs De-Scentase and Complesin for de-
scentization of manure in underground baths are shown in Table 2. We found that dur-
ing the monitoring process, no stinky scent was felt in the bath, which can be explained
by the low level of unpleasant gases.

Table 2
The content of gases in the air of the manure subfloor bath of the piggery

Content in the air

Group

CO2% v

H2S mg/m?®

NH3 mg/m?®

Control

0.14+0.012

6.71 £0.251

8.13+0.621

1 experimental

0.05+0.002 ***

2.11£0.033 ***

1.21£0.017%%**

0.07+0.013

3.15+0.054

2.46+0.036

2 experimental
Note: ***p<0.001.

These tables indicate the effectiveness of the use of biologics. The level of harm-
ful gases due to the use of biologically active substances was probably lower (p<0.001)
in the experimental manure baths than in the control ones. The average decrease in the
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concentration of hydrogen sulphide and ammonia over a 2-month period decreased by
3.3, respectively; 2.14 and 6.71; 3.30 times. There was also a reduction in the stench in
baths treated with Complesin and De-Scentaz.

The use of these biological drugs for manure disinfection improved the micro-
climate of the room and had a positive effect on the growth energy and body weight of
pigs, but the difference was unlikely (Table 3).

Table 3
Feeding qualities of experimental young pigs
indicator Underfloor bat_hs of the piggery _
Control 1 experimental 2 experimental
Livestock, head 30 30 30
Age of animals at the be-
ginning of the experiment, 70 70 70
days
Body weight at the begin- |, 54, ¢ 27.22+0.79 27.48+0.68
ning of the experiment, kg
Age of anlmals at the end 175 175 175
of the experiment, days
Body weight at the end of | ;555,146 | 107.95+1.54 108.75+1.86
the experiment, kg
Average daily increase, g | 780.13+15.01 807.34+1726 812.71+16.17

The technological process of manure removal at the pig farm is as follows. Pig
excrement falls through the slatted floor into the tubs, which are partially filled with wa-
ter. Every two weeks, the stop plug is opened and the manure flows through the pipes
into the manure storage (manure bath), which is located in the separator station. Next,
the manure is fed to an auger, which separates it into liquid and solid fractions.

In order to reduce the scent from the waste products of pigs, we reconstructed
the separator station. For this purpose, the manure storage and the platform for the sepa-
rator were covered with a hangar made of corrugated metal sheets, and a water-
dispersion filtration chamber was also installed, which ensured the neutralization and
release of scentous gases into the environment (Fig. 2).

The essence of air purification is as follows. In the water-dispersion filtration
chamber, fans pump polluted air through the pipes from the manure storage and the
platform for the separator. In the upper part of the chamber, nozzles are installed that
spray a water-dispersed mixture with which the polluted air mixes and enters the water
bath. Next, the purified air is removed from the separator station by an exhaust fan.

The solid fraction of manure in the separator station is additionally treated with
Complesin and taken to the manure site, where final disposal takes place in bags and
large-sized packages. When adding Complesin to the fresh solid fraction of manure, the
disposal process lasted 65-70 days, and without adding — 150-155 days.

The implementation of new innovative solutions in the manure disposal technol-
ogy at the piggery contributed to the reduction of unpleasant scents from 3 to 1-0 points,
which indicates an improvement in the environmental situation.

The liquid manure fraction is poured into tanks, where it is disposed by Com-
plesin microorganisms, which came from underground baths. In order to increase utili-
zation, the working solution of Complesin is additionally introduced into the tanks. Af-
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ter the end of the aerobic microbial process, manure is introduced into the soil. For this,
we use a pump-diesel station for pumping manure, a trailed manure hose transporter A
TOM-2000, an injection cultivator for applying manure A TOM 7 DS, and thus the final
disposal of manure occurs and product recycling is achieved (Fig. 3).
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Fig. 2. Separator station: 1 — hangar, 2 — manure storage, 3 — site for separator,
4 — water dispersion filtration chamber, 5 — site for technological equipment.
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Fig. 3. Equipment for applying liquid manure to the fields: 1 — diesel pump-
ing station, 2 — trailed manure hose transporter A TOM-2000, 3 — injector cultivator for
applying manure A TOM 7 DS.

The experience of using underground application of liquid manure (to a depth of
20 cm) has shown that in this way nitrogen losses are minimized and unpleasant scents
are practically absent.

Discussion. The use of such biodestructors as Complesin and De-Scentase in the
technological process of manure disposal at the piggery had a positive effect on the de-
scentization of liquid manure. The obtained data are consistent with a number of foreign
authors (Amon M., et al., 1995). It should be noted that the effectiveness of biological
drugs is not over with the aromatization of manure. Complesin, in particular, has a pro-
longed positive effect on other stages of manure disposal.

Conclusions.

1. The technology of manure disposal at the piggery is improved, which involves
the addition of the destructor drugs Complesin and De-Scentase to the underground
baths, probably helps to reduce the release of harmful gases.

2. It has been proven that the addition of the Complesin biodestroyer to manure,
which is in manure storages and manure sites, accelerates manure disposal two times
faster than with a traditional manure disposal system.

3. It was established that the improved separator station for separating the solid
and liquid fractions of pig manure prevents the spread of foul-scenting gases into the
environment and does not negatively affect the ecological state of the environment.
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