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In the article the issues of economical and ecological consequences of the management of biological wastes arising

in the intensive agricultural livestock production are described.

During the digestion of animals arise waste matgnahich from the body are excreted in form
of gases, sweat, excrement and urine. With referém¢he necessity of their regular removal and
purposeful use, respecting the principles of tharenment protection, from the practical point of
view the most important of them are the excremantsthe urine of animals. These side products
of the livestock production, often incorrectly eallas waste, belong to the important nitrogenous
fertilizers, which with their application into tremil effectively influence the production results o
plants. We divide the stable organic fertilizerscading to their origination into following
categories:

1) manure — mixture of solid and liquid excrements bhedding material;

2) dung—water — mixture of urine with the ingrediehercrements and bedding;

3) seepage-water — liquid, which flows out from manure

4) liquid manure — mixture of solid and liquid excrertee containing different proportion of
technical water, fodder residues and other forsigrstances;

5) poultry excrement.

The stable manure is a mixture of excrements (excreted excrementsuairgt of animals),
bedding (straw, sawdust, and chips), and waterf@hder residuedn classic stables with tethering,
typically is produced a stable manure without dwager, which independently flows away from
the stable into tanks. In newer technologies Wiridle stabling it is usually the component of the
stable manure. The production and quality of tlablst manure is influenced by the quantity and

composition of excrements and by the type and tijyaof the used bedding as well. In classic



stables with outflow of the dung-water, in the &aimanure is caught 40 % of the produced urine,
in free stables the urine is a component of thelstananure. During the storage of the stable
manure on dunghills there arise losses on the neaganic substances and nutrients as well. The
height of these losses in a relatively significarige is dependent upon the method of storage and
treatment.

The seepage-water is released from the manure during its storagequiantity is dependent on
the dry matter” s content in the fresh stable mgnstiorage height and meteorological conditions.
The outflow of the seepage-water is from 8 to 20 Whiile it contains around 2 % of dry matter, 1
% of organic substances, 0,1 % N, 0,01 % P and®f8. Apart from the losses in the seepage-
water, from the manure arises a loss during theura@bn by chemical processes, which escape
into the atmosphere.

The liquid manure of cattle and pigs is a good organic-mineral ligtedtilizer joining the
properties of the stable manure and mineral feetif. It means that it is a bearer of organic
substances and quickly releasing nutrients. Thetidee liquid manure by direct application on the
soil after its maturation is its most effective u3de minimal period of the liquid manure” s
maturation is 3 months.

The dung-water is the urine of farming animals diluted by watdifetiently, flowing out of the
stabling space with beddinglt is a good fertilizer which contains nitrogendapotassium. The
target is to absorb the possible largest quantityioe in the bedding. The quantity of urine, whic
flows away, is dependent upon the bedding’s quantit

The poultry excrement with its content of basic nutrients exceeds the excremdntgher
farming animals. It contains undigested parts afdfr, lining cells, residues of secretions,
microorganisms of intestinal micro-flora and subst&s excreted with urine. The nitrogenous part
consists of urine acid, ammonia, urea and othestanbes. Their content is app. 30 %. In case of
poultry breeding on bedding, there arise poultrgrements enriched with substrates from the
bedding. Above all lime, phosphorus and potassiugiony to the mineral components of
excrements. The poultry excrement contains almoshdre potassium and 6x more phosphorus as
the cattle manure Agrobiomasa  [Electronic  recource]. —  Access mode:
http://www.agrobiomasa.sk/?s=1.1.3.2, citation 200310].

In the present time the problems concerning theatnag influence of the agriculture on the
nature are still more topical. It is necessarydarsh the reasons in the technology, in the strectu
of agricultural production and in the benevolenadardy the use of natural resources.

If it concerns specially thereeding of pigs, it is possible to find a lot of commons to the
industrial sources of pollution in relation to teevironment protection. This concerns the similar

occurrence of spot sources with high concentratibpollution. Here, the general principle is,



similarly like in the case of industrial sourcdse fprinciple of prevention, what in practice means
the preferential orientation on the use of sucthrietogical procedures, which minimize the
negative impact of solid and liquid wastes. In cafskreeding of other farm animals, practically we
don’t meet with such spot pollution. Although tladvéng of wastes in livestock production requires
a complex approach, nevertheless it is necessaanabtyse the problem of spot pollution in the
consequence of high breeding concentrations.

The differences in the production of liquid manuredependence on the category of pigs are
indicated in the table 2.

Approximately it is possible to calculate, thatT@00 kg of living mass of pigs, in the fattening
are produced 120 — 130 litres of liquid manureydail

From the viewpoint of the liquid manure’s agrochmahicharacteristic it is necessary to
emphasize that about the high fertilizer value diesithe relation C: N, which is in the range 4-8:1
This ratio subsequently influences the:

Table 1 — The average composition of the freshdiguanure in %

Bedrna-| _ Bizik — .
_ Skarda Stupka — Sprysl|
Indicator | Lopatnik Zapotany —
(1982) (1999)
(1982) Mala (1998)
Dry matter 8.3 6.4 5.4 6.5-7.5
Organic 6.7 4.8 4.3 6.0
substances
C 2.9 2.1 N/A N/A
Nt 0.61 0.49 N/A 0.63
N-NH4 0.36 0.29 0,4 0.44
P 0.14 0.11 | 0.22 (@) 0.15
K 0.18 0.17 0.2 (KO) 0.29
Ca 0.18 0.16 N/A N/A
Mg N/A 0.04 N/A N/A
Na N/A 0.03 N/A N/A
pH 7.0 7.0 N/A N/A
C:N 4.8 4.3:1 N/A N/A
N:P:K N/A 0.2:0.4:1 N/A N/A

Note: source: http://www.seps.sk/zp/etp/knihy/26i28; Bedrna, Z. — Lopatnik. J.: Systems of
fertilization and environment protection. BratistaPriroda.; Bizik, J. — Zapatoy, V. — Mal4, S.:

Rational use of liquid manure. NaSe pole; Stupka; Bprysl, M.: Breeding of pigs. PraltzzU



Table 2 — Production of liquid manure in particutategories of pigs per piece and day

Category of pigs Production in Dry matter in
kg/piece and day kg/piece and day

Sow (150 kg) 14.0 1.0

Sow feeding 9 piglets 24.0 1.7
Piglets (5-15 kg) 3.0 0.15
Piglets (15-30 kg) 4.1 0.25
Fattening pigs (30 — 115 kg 8.5 0.50
Gilts 9.5 0.55
Boars 18.5 1.3

Note: source: Stupka, R. — Sprysl, M.: Breedingigé. PragCzZU

— Metabolism speed of organic substances in thg soi

— Speed of nitrogen release from organic bonds;

— Speed of the mineralization of soil organic mass;

— Resistance of organic substances to microbialrdposition;

— Use of the liquid manure’s energy for reproduchmicroorganisms.

Since the liquid manure of pigs has a narrow ra@orN (relative opulence of nitrogen), if the
balance of organic fertilization in the soil is motsured it can come to:

— Intensive mineralization of the organic massm oil;

— Decrease of organic mass in the soil;

— Oversized, so called “luxurious” nutrition of pta with nitrogen;

— Contamination of over-ground and under-grounceveat

— Ammonisation or nitrification of ammonia.

For these reasons during the liquid manure’s agiic is necessary to ensure the stable
balance of organic fertilization (application ofapts with wide ratio C: N, as for example the
ploughing of straw into the soil). The correctlyoguced and treated liquid manure represents a
significant source of organic substances, nutrjdrasteria and substances of motivation character,
which in case of correct application increase thié fertility and represent a significant financial
saving. The chemical analyses of liquid manurenaade in large quantity during the investigation
of metabolism. By analyses most frequently is aeteed the nitrogen, which on one side has large
significance from the nutrition viewpoint of plantsut on the another side in large concentrations i

disrupts the natural balance in more componentth@fenvironment. The table 3 presents an



overview about the average content of pure nusientiquid manure of pigs in dependence on the
dry matter.

Negative influences on the atmosphere

During the operation of any kind of stabling dughie decomposition of organic mass (residues
of feeding, litters, excrements) arise materialsiclv can cause the pollution of atmosphere. These

are mainly ammonia and smelling substances.

Table 3 — Average content of pure nutrients inlidned manure

Percentagé  Percentage of pure Totally kg of pure
of dry nutrients nutrients on 1 t of liquid
matter manure
N P K N P K
3 0.24 0.050| 0.108 2.4 0.50 1.08
35 0.28 | 0.060[ 0.125 2.8 0.60 1.25
4 0.32 0.067| 0.144 3.2 0.67 1.44
4.5 0.36 0.076] 0.167 3.6 0.76 1.62
5 0.40 | 0.086| 0.180 4.0 0.85% 1.8p
5.5 0.44 0.093] 0.20C 4.4 0.93 2.00
6 0.48 0.100] 0.215 4.8 1.00 2.1p
6.5 0.52 0.110; 0.235 5.2 1.10 2.34
7 0.56 0.120| 0.250 5.6 1.2( 2.50
7.5 0.60 0.127; 0.27C 6.0 1.27 2.70

Note: source: Stupka, R. — Sprysl, M.: Breedingigé. PragCZU

If the principles of proper operation are respectied hydrogen sulphide and the carbon dioxide are
on very low concentration level, which does notluehce negatively the health status of the
operation staff and animals. Despite of this, mésessary to pay higher attention to the productio
of ammonia and smell in pig breeding as in thele&iteeding, where with respect to the character
of breeding, the concentration and intensity oflkaned in the same time the ammonia production
does not occur so negatively.

The average emission of ammonia in case of pigkaftening in average represents only 4.5 kg
per piece and year. A lot of data in the profesiditerature show significant differences

concerning ammonia production, because it" s primlucand emission into the surrounding



atmosphere significantly is influenced by the staplkystem, ventilation, removal of excrements
and by the methods of their storage and application
The ammonia emission in kg per 1 cattle unit and qree pig according to various studies

presents the following table 4.

Table 4 — Annual emission of ammonia in kg perleathit and per 1 piece of pig

Emission | Janssen Buijsman Anon Moller | Asman
on (1985) (1985) (1989) | (1989) | (1990)
Cattle

L 20.7 17.5 19 39.4 30
unit.kg
piece.kg" 4.8 4.0 4.4 9.1 6.9

The ammonia in larger concentrations has a dimgfti@nce on trees in the surrounding of
stabling objects. It is transmitted by air to lardistances, where it causes eutrophization and
acidification of water and soil as well. This oftappears also in changes in the ecology of plants
and in the decrease of biological diversity of pdarThe air from stabling objects, which contains
ammonia, has an adverse influence primarily onfeamis trees up to distance of 50 metres from

the objects.

Negative influences on the soil and water

One of the most frequent forms of nitrogen occureeis the nitrogen in nitrate form. This form
has only an imperceptible proportion in the liquitknure of pigs — in comparison to the
ammoniacal form. The nitrogen in nitrate form isated indirectly, only after the fertilization with
liquid manure and with its contact with the soicno-flora. By mineralization processes the organic
mass contained in the liquid manure is decompasedammonia, which subsequently partially by
means of nitrification micro-flora is converted rdbgh the intermediate degree into nitrites
(nitrification) and at the end into nitrates (nitoa).

In contrary to the ammoniacal form of nitrogen he tsoil, which is relatively stable and
constant, the presence of the nitrate componentfisigntly fluctuates in course of the year. The
maximal quantities are in spring and in autumn;rtiirimums are in summer and winter. This is
connected with more factors, as for example thesa®d climatic conditions (humidity,
temperature), activity of the microbial componesggetation degree of the covering of soil. Apart
from it, the fixing of nitrogen in nitrate form amtthe soil elements is more complicated and

therefore it is released easier and penetrateshetover-ground and under-ground waters. In this



way is created a potential danger of contaminatibmvaters with an influence on the health of
higher organisms including human health. This dangetaken into consideration also in the
legislation, beside others by approving the maxiqantities of individual nitrogen forms in the
over-ground and under-ground water, and by thenieahstandard valid for the clean water.

On the basis of mentioned negative influences bk&unces contained in the liquid manure,
respectively processes which arise from them, rniesessary to implement certain precautions in
order to prevent the damaging of environment. &hgecautions are included in many legal
standards of more ministries, which limit the udeliquid manure in the zones of hygienic

protection.

Technological procedures of the use of liquid manure

The liquid manure with its origin and compositiandesignated for fertilization. It fecundates
the soil and increases its productivity. The prackinows a lot of processing and treatment methods
of the liquid manure. The processing of the ligmdnure should be implemented with a method,
which solves satisfactorily the following three spés of problems:

— Use of the liquid manure as a fertilizer;

— Hygienic viewpoint of the liquid manure’s apptioa;

— No damaging of the environment.

The procedures of the liquid manure” s treatmedt@ncessing can be divided into two large
groups:

— Processing of liquid manure without precedingtiresent;

— Processing of liquid manure after preceding negit.

The processing of liquid manure without precedirgatment can be implemented with many
methods. In the world are applied the following ine

1) Use as fertilizer by direct application onto thei@agtural soil;

2) Biological reclamation. It is a technology by which possible to reclaim voluminous
industrial wastes. In this way effectively aredisige liquid manure” s balance surpluses;

3) Direct application of liquid manure on poplar pkaidns. The method enables to use
effectively the liquid manure” s surpluses, to stngestorage capacity of tanks and to achieve high
guality organic manure, which can be used as maifiine surplus liquid manure is poured out into
shallow lagoons, around which poplars are plantedthe lagoon comes to mineralization of the
liquid manure’s organic mass, to evaporation ofewfbm liquid manure under the formation of
the solid fraction, to high growth of the woodensmand to effective absorbing of nitrites and
nitrates by the root systems of trees. But thitesy requires a vast area and large distance from
dwellings (smell);



4) Production and use of champignon substrate fromidignanure. It is a very effective
technology, which can increase the production ahghignons. The champignon substrate consists
of the liquid manure of pigs, straw, solid compadneh liquid manure, poultry excrements and
gypsum as well;

5) Anaerobic formic digestion of the liquid manure witiogas production;

6) Use of the liquid manure as a fodder. The excresnehpigs represent a significant reserve
of cheap nutrients applicable for ruminants. Thuisazrns primarily the N-materials, which are well
available. The process of such metabolism itself loa implemented by more methods (drying,
chemical treatment, mechanical modification etc.Jhe disadvantage of this method for the
utilization of the liquid manure are the possimelt of health risks, possible recycling of harmful
substances and heavy metals and significant ineggtranergetic and operational demandingness;

7) Composting of the liquid manure;

8) Production of manure from liquid manure and stralis method is considered as not
convenient because it eliminates the advantagesnama plusses of stabling without bedding and
by the production of manure outside the stablingab increases the costs for its production;

The processing of liquid manure after precedingtinent is implemented in two forms:

9) Anaerobic purifying processing of the liquid marnure

10)Separation of the liquid manure into solid andikligpart.

In conditions of Central Europe are used primatiy methods 1), 5), 7), 9) and 10) as well.

Direct application

It is a direct utilization of the liquid manure féertilization purposes, which in our country is
considered for the best processed, by operatiagfedeand economically most effective way of pig
liquid manure utilization for fertilization of agriltural crops and long-lasting grass vegetations.

For the effective implementation of this system@eeisive the following factors:

— Quality of the liquid manure;

— Manipulation technique;

— Application technique;

— Storage capacities;

— Work quality of the attendance staff;

— Homogenization of liquid manure.

The extolling of liquid manure to the field withoii$ previous processing is the most frequent
methods of the liquid manure’s utilization. In thisentext the liquid manure often, also by
agricultural subjects, is considered for a necgssaong, side product arising during the pig meat
production, which has no significant practical usgenerally dominates the opinion, that this is the



cheapest liquidation method of this biological vea8ince, the liquid manure before its application
in the field is not processed at all; it is not gibke to talk about its real processing in closarse.
However, before the application during its storageollecting tanks for 4-5 months it comes to
certain changes in its composition, primarily tguidation of various weed seeds and pathogenic
germs, which can be found in the freshly produdgdid manure. Therefore we can consider this
method for one way of its utilization, however iwaler sense.

In case of this system it is necessary to respechalowing precautions:

1. To produce high quality liquid manure with a dmatter of 6.8 %. It is necessary to limit the
thinning of liquid manure with technological watdre volume of which should not exceed 25 % of
the produced liquid manure’s volume.

2. To store the produced liquid manure minimally 384 months. But the optimal time of its
storage is 6 months, which enables not to extolitjugd manure in winter period and to apply the
liquid manure 2 xannually, i.e. in period March fA@nd October - November. The storage of
liquid manure can be implemented in various calhectanks. The most frequent are steel circular
tanks with a capacity of 17 — 2847 nsoncrete tanks or either partially or fully infseembedded
cesspits. In case of sufficiently long storageguéand maturation of the liquid manure it comes to
removal of the infectious potential of the liquidanure (coliform bacteria, salmonellas etc.),
deactivation of harmful substances with inhibitieffects on plants (hippuric acid, uric acid,
benzoic acid etc.) and to the loss of germinaboityveed seeds as well. It is possible to speed up
these processes by aeration of the stored liquitlinea In some countries (e.g. Germany) with the
aim of effective destruction of germs in the liquidanure is applied a special treatment
(electrically dosed Cu ions into the liquid manutég final effect of which is the improvement of
homogenization and fluidity of the liquid manuredathe decrease of the production of harmful
gases.

3. Prior to extol the liquid manure to the field it reecessary to implement a high quality
homogenization in the whole content of the tankvasious types of stirrers (the liquid manure of
pigs separates in such a way that the solid compatecreases) and subsequently to re-pump the
liquid manure into applicators by means of varipusps.

4. In course of fertilization with liquid manure Jienit the application by means of spraying
onto the field surface. During this work there ascamell, escape of ammoniac nitrogen, high
pressure etc. Therefore, it is suitable to usér spplication technique which enables to put the
liquid manure below the earth surface, with appiccabelow leaves on the earth surface or with
application below leaves during the vegetation waidntial putting the liquid manure into the earth

between the rows.



Separation

The separation of the produced liquid manure inbdidsand liquid part represents an
economically interesting alternative of the liquithnure” s treatment in comparison to the direct
extol to the field. This method of the liquid maeig processing in condition of the Slovak
agriculture is still not appreciated. Apart frometharger possibilities of the utilisation of the
separated liquid manure in comparison to non-sédu@ne, the liquid manure’s separation has an
economical contribution to the saving of storingaaties for liquid manure as a consequence of
the reduced quantity of the more problematic liqogdit in comparison to the non-separated liquid
manure.

These processing methods are recommended to cassparoducing strongly thinned liquid
manure (low content of dry matter), whose utiliaatin raw status cause of the large volume is not
effective, and also everywhere, where the liquidpprtion of the liquid manure can be used for
irrigation.

In case of these methods the solid substancesigedtm the liquid manure are separated from
the liquid substances, during which there arisgslid and a liquid component.

By separation of the raw liquid manure it comeggdalividing into two parts:

— Liquid part with a small content of dry matter;

— Firm, solid part, which can be stored withoutijjeons.

The separated parts of liquid manure besides pdilygicoperties have also a different

composition of nutrients, which is presented inttdge 5.

Table 5 — Division of nutrients in percentages ngithe liquid manure’s separation

Nutrient Solid part Liquid part
N 30 % 70 %
P 35 % 65 %
K 25 % 75 %

Note: source€erny, M.: Processing of the liquid manure of fammaals by separation

As it can be seen, the liquid part contains moreients. The liquid part in comparison to non-
separated liqguid manure has such advantage, thatedonentation occurs in it. Before the
application of non-separated liquid manure it isgssary to homogenize the settled liquid manure,
what is connected with additional investment anerapon costs — consumption of energies,
respectively of fuels for the operation of homogeng facilities. Due to the storage of the liquid
manure’s liquid part noticeably is decreasing tlegative impact on the atmosphere — smell
creation. By the separation of liquid manure” gg& achieved their larger stability. During the



storage and application the losses of nitrogeraaver. The lower concentration of nutrients in the

liquid part in comparison to non-separated liquiahnore enables higher doses of liquid part on unit
of area. The higher homogeneity of the separaged manure’s liquid part in comparison to non-

separated liquid manure enables the better and siongle application on the earth, reduces the
risk of clogging, respectively the mechanical dgmg of the application technique. By the

application of the liquid part is reduced the riklt the lands fertilized by liquid manure will be

overrun by weeds cause of the significantly redugadntity of weed seeds contained in it, in

comparison to non-separated liquid manure. Thediguart of the liquid manure segregated by
separation represents smaller volume by 15 -30 %omparison to non-processed liquid manure.
For an agricultural company it means lower needstorage capacities of the liquid manure and
lower number of extols of matured liquid manurehe field, what results on one side in reduced
investment costs for the construction of tanks andhe another side in lower operation costs in
form of depreciations of investments and fuel comgtion of transport means.

The firm part is suitable for individual compostiog free areas without ingredients of other
materials; it does not flow away and does not siiélé high content of dry matter, in average from
25 up to 35 %, i.e. approximately as in case of idusawdust particle, enables its trouble-free
storage. The higher proportion of organic mass amgmarison to non-separated liquid manure
increases the proportion of humus in the earthirguhe transport and manipulation with the firm
part is not required any special outfit with aghiatal technique. The composted firm part has
better possibilities of realization outside theiagtural company as the non-processed liquid
manure.

The separation itself, during which the componefiguid manure are separated, can be:

— One-stage — single separation of firm fractiamfrthe liquid one, while both components are
final products. It is the most frequently used roetf separation.

— Two-stage — used for the achievement of 40 — 5@ryamater firm component and for the
processing of the firm component by multi-stagecpdures (ultra-filtration, nitrification etc.) in
order to achieve pure water.

— Thermophilic — enabling to achieve the dry matiérfirm part above 60 % without the
necessity of its further modification. Liquid commmnt (condensate) is used like as a toss, or is
recycled.

In case of various types of separation accordinthéodry matter content are chosen various
methods of separation of the firm part:

— Sedimentation — energetically not demanding dfecteve separation method enabling to
catch up to 80 — 85 % of firm substances. The sexfiroontains 8 — 11 % of dry matter and it can
be pumped.



— Filtering — sieves, filters etc.

— Spinning — rotation sieves, spinning separatts e

— Pressing — hydraulic presses, vibration presse®#ners.

However, in case of the liquid manure’s separatiois necessary to emphasize, that the
mechanical separation facilities have high consiwonpbf energy. During the finalization of

processing by drying finishing or granulation, dusts increase even more.

Sewage water treatment plant

The essence of this technology is the processirtgeofiquid manure” s liquid proportion after
the mechanical separation of firm parts by biolafactivation.

During purification the organic substances of tiggitl part oxidize by aeration, partially are
converted into biomass (which further is processedntually liquidated) and the waste water
usually after a technological cleaning processiresal stages is charged out into the water sources

For the main deficiencies of the liquid manure’lsaging methods can be considered the
liquidation of essential parts of organic substareed nutrients contained in the liquid manure, the
insufficient purification of the waste water chadgaut into the water sources and their subsequent
eutrophisation, and the high operational demandisgf these facilities.

The processing of liquid manure in the objectsesfage water treatment plants represents the
use of highly specialized technologies. These fzakigh purchasing price with a subsequent large
height of depreciations. Therefore only econonhycstirong and sufficiently large breeding farms
can afford such investments, where there are pdétoms, that the high number of animals enables
to reduce the costs for one unit of the final pido such rate that they are from the viewpoint of

costs and prices competitive.

Biogas

The anaerobic fermentation means the use of adimthemical process of decomposition of
organic substances for biogas production. Hereuseel the groups of acid producing and formic
bacteria. The whole process depends upon the:

— Composition and quality of the liquid manure;

— Anaerobic conditions of the environment;

— Temperature of fermentation and used tribe of@oiganisms.

The result of the anaerobic decomposition procéfisediquid manure is:

— Biogas, utilizable as an energetically rich fuel;

— Rotted sludge usable for fertilization;



— Sludge water, which before charging out into wateurces can be purified by biological
activation, and its quantity is app. 50 % of tlgiid manure” s input quantity.
The quantity of produced gas is shown in the téble

Table 6 — The daily volume of biogas in dependdram the category of pigs

dry matter of | Excretes totally Biogas quantity
Category of 3
_ excretes and (kg/day) (m°/ day)
animals _
urine (kg/day)
Boars (250 kg) 1,3 18,5 0,3
Sows (170 kg) 1,0 14 0,3
Fattening pigs 0,5 8,5 0,2
(70 k)

Note: source: Stupka, R. — Sprysl, M.: Breedingigé. PragCZU

The actual calorific value of the gas producechis tvay depends on its proportion of methane.

This is in the range from 55 to 70 %. With ther@asing proportion increases the calorific value as
well. This is lower as in case of the natural gaastral gas 29 — 42 MJfnbiogas 19.7 — 28.6
MJI/m®).

The method of the biogas use itself is given byl@onditions. It is used for:
— Heat production;

— Electric energy production;

— Production of fuels.

Although this method of pig liquid manure” s prairg from the viewpoint of ecology is

considered by experts for a perspective methodhefthird millennium, it is not possible to talk

about its effectiveness. Its expansion is hindésethore factors:

— High investment and operational costs;

— Complexity of the waste-free operation;

— Personnel demandingness;

— High volume of sludge water;

— High losses of organic mass during operation%4$ the original quantity);
— High losses N, P and K (74-86 %).

Incorporation of the liquid manure into the compost



The use of technologies based on the use of enkypraparations represents highly ecological
procedures, since gases don’ t arise here, prin@arimonia, whose production here in comparison
to the customary operation is limited by 70 %.

The total consumption of excrements is being reduas well, because the excrements are
processed together with the bedding and their guahtity represents 10 — 20 % of excrements
from a usual operation. The reduction of the mamuase of mentioned technologies is one of the
most significant factors. The processing of produercrements with the bedding consists in their
binding onto the bedding mass, their subsequerindpasition and after the evaporation of water
together with the bedding material qualitative awio friable, dry and not smelling fertilizer. The
fertilizer created in this way has a high qualigth high fertilizer value (see chapter 4.8), fréine
hygienic point of view the storage and applicatienrouble-free. The bedding also liquidates the
smelling components of excrements, whereby signitiy limits the smell in stabling objects and
in their surroundings. By the exploitation of théystem also falls away the contamination
possibility of under-ground waters, because theectly implemented bedding binds and processes
all solid and liquid excrements.

The proportion of pure nutrients in the fermentatad bedding created in compost shows the

following table 7.

Table 7 — Proportion of pure nutrients in the begdubstrate in %

Nutrient N P K Mg Ca
Proportion in % 1.3 1.26 0.73 0.202 0.67

If there are sufficient suitable substrates, asef@mple residues of straws, turf, wooden chips
etc., it is possible to process the liquid manuitd these substrates by direct composting.

The process takes place in open spaces with ocedsiuxing of the composted material. The
liquid manure with the addition of various matesiakpresents a source of nutrients and energy for
microorganisms and in the same time it enriches dva compost with nutrients including
microelements. Large advantage of this method is:

— Reduction of smell during the application of casp in the surrounding of city
agglomerations;

— Controlled fermentation course;

— Shortening of the maturation period;

— Higher binding of basic nutrients under the miaimtion of their floating into underground

waters;



— Acquisition of organic substances from the noneagjural sphere and their incorporation

into the circulation of materials into the agricui during their effective utilization.

Specific method of the processing of deep beddintsicomposting directly in pens of stabling

objects by use of enzymatic preparations (e.g.i%&ma, Ecofluid or Bio-Algeen G-40).

The bedding is created from a 40 — 70 cm high lafea close-cropped straw or sawdust

particles, into which the microbial preparation Etim is added.

On the properly working bedding is possible toelreip to five fattening cycles of piglets. In

the bedding takes places a thermal reaction, wii@hms it up to 26 — 36 °C, while during this

reaction all excrements are decomposed. The aalyantf the system is also the minimal

demandingness on the stabling object, which fatd# the situation of breeders, who have no

investment sources for the construction of newlstab The bedding requires its maintenance

consisting in the spreading of excrements on thelevlurface, since the pigs usually put their

excrements to one place only. It is spread 1 — \®eekly. The most important activity is the

aeration - ploughing, since the oxygen is needjultie correct course of reaction. The EnviStim

preparation is applied during each ploughing bypdinscattering on the bedding” s surface. If the

bedding” s temperature is reduced and it" s huyniditincreased, the reaction ends and it is

necessary to replace the bedding. The use ofsistem usually burdens the economy of pig

breeding by a sum app. 0.06 EUR per 1 kg of pigtm&at the production could be made more

effective by the realization of the final substrateompost in the market.
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