JIOTIYHOMY YyHiBepcuTeTi. JlaHa KOHIEMIsl 3acHOBaHa Ha peaiizalii npuHmny « HynboBUX BiXOMiB», CYyTh SKOTO
TOJIATae B MAKCUMAaJIbHO MOXKJIMBOMY BUKOPHCTaHHI KOMITOHEHTIB MYHIIIMTIAIBHUAX BigxomdiB [1, 2].

SIx BUIHO 3 mpuBeneHnX JaHuX Oinbina yactuHa TIIB cena MoHTaHKa CKIIAAAETHCS 3 OPraHivYHUX BiIXOMIB, 11O
JIETKO PO3KIJIAJIal0ThCS, Ta 3 TIOTEHLIIHHUX BTOPUHHHUX MaTepiajJbHUX PECYPCIB.

OpranivHi BIAXOH, IO JETKO PO3KIIAIAI0ThCsA, HEOOXITHO BiOKPEMITIOBATH Y MOMEHT iX YTBOPCHHS Ta Iepe-
pobmsiTH y 6iora3oBii ycTaHOBII, SiKa MPAIIOE HA MepepoOIli BCiX Ol0NOriYHMX BiAXO/IB (Xap4yoBi BiAXO/AH, CaI0BO-
MapKoBi, KaHATI3alliiHI CTOKH, Ta iHIIL ). OnepkaHuM 0i0ra30M MOYKHA 3a0€3MEUUTH ITiAIPUEMCTBA TIPOMHUCIIOBOCTI
(my1st 3HDKEHHST COOIBapTOCTI MPOAYKIIIT, 0 BUT'OTOBISAETHCSA), SIKi po3TamroBaHi mopsia. lle achanbHo — OeToHUI
3aBon MIIIT «bazanet», Mani M’siconepepoOHi Ta M'sico ooBanbHI nexa ®OIT Manyuaps, POII [Merpycenko (B
JTAHOMY BHIIQJIKy Ha JAHHX IIATNPUEMCTBAX BiIXOAM BiJl BUPOOHMULTBA MOXYTh BUKOPHCTOBYBATHUCH y OlorasoBiii
ycranosIi), MIIIT «Ctpaxx» 3 BUTOTOBJICHHS METAJIOIIACTUKOBUX nBepeil Ta BikoH, ®OIl AMEpXOHSH 3 BUT'OTOB-
JIEHHSI TPOTYapHOI IIUTKH.

Taonuus 1 — Ilunamika yrBopennsi Ta BuBe3eHnsi TIIB c.®doHTaHKka 3rigHo 1aHUX oNMepaTopa no BUBO3Y

TIIB TOB «Ackon»
Bcenoro Busezeno TIIB |Bueseno 3rigno Mopdosorivnoro ckinany TIIB (B T.4. Ha CTUXIHHI CMIT-
Poxu (B T.4. Ha CTUXIiHI Te3BANMIIA M)
CMiTTe-3BanMma M° ) Cxnan TTIB M
Xap4oBi BiIX0IH 7848,75
OpraHiuHi (JIUCTS, T/, 02U, TOIO 6037,5
2016 30 1 87,5 IInactux 6037,5
Byn.Bigxomu 5735,62
Kapron, nanip 3018,75
iHII 1509,38
Xap4oBi BiIX0IH 9201,92
OprasivHi(JIucTs, TiuIs, 0aUIUISL, TOIO 7078,4
IInactux 7978,4
2017 35392,0 Byn.Bigxonu 6724,48
Kapron, nanip 3539,2
iHII 1769,6
Xap4oBi BiIX0IH 10980,45
OpranivHi(JTUCTS, TIUI, 04 IS, TOIIO 8446,5
IInactux 8446,5
2018 42232,5 Byn.Bigxonu 8024,2
Kapron, nanip 42233
1HII 2111,6

JHpyra yactuna TIIB, sika ckJ1aaeThes 3 MONMICTUICHOBHX, CKIITHUX BIIXOMIB, NAaepy, KApTOHY Ta iHIIL., TOBHUH-
Ha 30upaTHCs Y BCTAaHOBJIEHI OKpeMi KOHTeHHepH 11t 300py Ta BiINpaBIisTUCS Ha cMiTTenepepoOHi niHii. [lomieru-
JICHOBI BIJIXOJIM Ta CKJIO MO>KHAa BUKOPHCTOBYBATH IpH Onaroyctpoi cena doHTanka, 0cobauBo 1pu achanbTyBaHHI
Jopir cena. ByaiBensHe cMITTS MO)KHA BUKOPHCTOBYBATH JUTS TiJICUIIAHHS JOPIr 0e3 ac(haabTHOTO IIOKPHUTTS, TAKOXK
MOJKJIMBO BUKOPHCTOBYBATH TSI BUPOOJICHHS TPOTYapHOI TUTUTKH.
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EVALUATION OF INFRASTRUCTURE FOR STORAGE OF MANURES
IN SELECTED FARMS IN POLAND
Poland has committed to reduce the emissions of pollutants discharged from anthropogenic sources to aquatic
ecosystems, which results from the requirements of the Water Framework Directive (2000/60/EC), the Sewage Di-
rective (91/271/EEC), the Nitrates Directive (91/676/EEC) and Nutrient Redaction Targets (Baltic Sea Action Plan).
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One of the biggest environmental problems in rural areas is the storage of manures. They should be stored in such
conditions as to minimize the loss of nutrients that occur during manure fermentation (Dobkowski and Wolinski
1999). The currently recommended method is to store manure on concrete plates with a tank for leachate, and in the
case of liquid manure - in tanks with a tight cover (Regulation ... 2018). As some authors claim, these losses occur
mainly by washing out soluble nitrogen compounds (nitrates, ammonia, amino acids and amides) and potassium
compounds by water. The insoluble phosphorus compounds may also be leached during, for example, flooding a
manure heap (Kuszelewski 1997). In the water of the majority of wells located near manure storage sites, high ni-
trate concentrations reach up to 160 mg NOs-dm™ (Czerwinski 1987, Pietrzak 1997). Insufficiently large construc-
tions force the farmer to store manures in unsuitable places, but also to use these fertilizers at inappropriate terms.

The aim of the work was to assess the degree of potential threat to selected agricultural holdings for the envi-
ronment, resulting from improper management of manures.

METHODOLOGY. 1222 agricultural holdings located in Poland within administrative borders of 10 provinces
were selected for analysis. The farms operated in 696 towns in 277 communes. The average area of the surveyed
farms was 53.6 ha and fluctuated between 0.95-5200 ha. The data came from questionnaires collected on farms in
2001-2018.

Table 1. Division of the surveyed farms into area groups

Interval [ha] <10 11-20 21-50 51-100 101-200 201-500 >500

Share of farms [%] 8.5 334 38.8 11.9 4.2 1.6 1.6

The analysis of structures for storage of manures was carried out on the basis of point bonitation used in the
environmental module of the rapid identification system (RIS). This module is based on practices related to the
organizational and management spheres of the farm (Figure 1, Table 4). Inventories were made for deficiencies
in the surface of the manure plate and the capacity of storage tanks for slurry. Shortages of these constructions
were calculated according to the formula:

B b= A

where: By, — the lack of building, Z — demand for: slab (m°) or tank (m’), S — current state: slab (m°) or tank (m’)

Demand for buildings for the storage of manures was calculated on the basis of the states of average annual an-
imals (Regulation ... 2005). A 5% tolerance threshold was applied due to changes in the number of livestock per
year. Building shortages expressed in m” or m® were converted into percentages and given a score according to the
ranges (Table 4).

Table 2. Point bonitation for the analyzed parameters of the environmental module

Parameter
" Size of ma- | Size of slur- | Manure Slurry tank
E nure plate ry tank plate y
=}
o
Shortages [%] Construction year
0 not applicable not applicable
1 <15 2011-2020
2 16-25 2001-2010
3 26-35 1991-2000
4 36-45 1981-1990
5 46-55 1971-1980
6 56-65 1961-1970
7 66-75 1951-1960
8 76-85 <1951
9 86-95 lack of building
10 96-99
11 lack of building
Max. 11 11 9 9

The building's age was assessed on the basis of the year of construction. According to their own observations,
the older buildings for storage of manures, the more neglected. The main problem is the lack of periodic mainte-
nance, as well as qualitative and quantitative parameters that do not meet today's environmental requirements.

RESULTS
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The number of animals in the analyzed farms ranged from 0.01 to 1082,1 LSU. The density of animals was in
the range of 0.002-10.2 LSU-ha™ AL. The herd structure was dominated by cattle - including dairy cows.
Table 3. Structure of the herd in the analyzed farms with a livestock

Cattle' ‘ Pigs ‘ Horses ‘ Sheep ‘ Poultry’ ‘ Others
Share calculated from LSU* (%)
80.3 ‘ 14.3 ‘ 1.3 ‘O.l ‘4.0 ‘0.03

! diary cows in that, > lying hens in that, > livestock unit

From among the analyzed farms, approx. 15% of farms only have plant production without animals. The vast ma-
jority of them did not have buildings to store manures. They are not required in this case. Among the farms carrying
out animal production, as many as 42% did not have a manure plate, and 24% did not have a tank for liquid ma-
nures. The oldest manure concrete plates were built in 1950. In the case of tanks for liquid manures, the construc-
tion year of some buildings reached 1924. Of the analyzed farms, 25% of them had manure plates built in the pre-
accession period (before 2004). In the case of slurry tanks, it was approx. 69%. The results obtained on the basis of
point bonitation oscillated from 0 point (for households without inventory) to 40 points. Analyzes show that approx.
46.2% of farms were a potential threat to the environment resulting from inadequate storage of livestock manure.
Table 4. Rank of threat, resulting from lack of appropriate amounts of constructions for manures storage

Increasing threat

Specification
p | >

Points <10 11-20 21-30 31-40

(O/)Share of farms| 5 4 10.4 213 249
0

CONCLUSIONS. On the basis of the results concerning the storage of manures, it can be stated that the analyzed
farms posed a serious threat due to the lack, inadequate size or poor technical condition of the building for storage
of solid and liquid manures. Lack of structures for storing animal excrements forcing farmers to store them in inap-
propriate places and to use them at inappropriate times. This increases the risk of dissipation in the nutrient envi-
ronment, and what is connected with eutrophication of water ecosystems and the decline of biodiversity.
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