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Mema. IIpoBeieHHsI iMITaKTHOI JIOKAJIbHOI OLIiIHKY BPa3JIUBOCTI iep-
HOBO-IIiJI30JIMCTOT'O I'PYHTY Ci/IbCBKOI cesliTeGHOI TepUTOpii y 30Hi
BIUIMBY CyYaCHHX CBUHOKOMILUIEKCIB Ta OGI'DYHTYBaHHS MLIIAXIB
peabinitanii TepuTOpii 3 MOPYIIEHHAM €KOJIOTiYHO1 piBHOBaru. Me-
moou. ArpoximMiyHi (0OMiHHAa KHCJIOTHIiCTb, PyXOMi CIIOJIyKHU KaJiio
Ta pocdopy, cymMa HOIMHYTHX OCHOB, EMHICTh OIJIMHAHHA I'PYHTY,
riipoiTUYHA KUCIOTHICTh, CTYIIiHb HACUYEHOCTI I'PYHTY, ppakiiii-
HUII ckiag IpyHTOBUX docdaTiB), cnekTpoMeTpuyHi (BUSHAYeHHA
BMICTY BaXKKHUX METaJIiB Y [PYHTi), 6ioMeTpu4Hi (BU3HAYEHHS cepef-
HiX BEJIMYUH Ta iX OXU00K). Peaynemamu. [IpoBezeHo arpoximMiuHe
JOCIIi/KEHHA NMPO6 I'PYHTY B MeXKaxX CaHiTapHO-3aXMCHOI 30HU CBU-
HOKOMIUIEKCY Ta 03a Helo. Bucnoeku. ChopmoBaHa iHpopMmariiiiHa

6a3a eKoJIOro-arpoxiMiYHUX TOKa3HUKIB /I€PHOBO-IIIZI30/IMICTOTO I'PYHTY B 30Hi TEXHOT€HHOTO HABAaHTAXKEHHS
Cy4acHHUX CBUHOKOMIUIEKCIB. Ha OCHOBi OTpMaHUX JaHUX OyAyTh PO3POO0JIATHCA HAYKOBO OOI'PyHTOBaHI IIUISXH
3HIDKEHHS TEXHOT€HHOTO HaBAaHTAXXEHHS Ha HABKOJIMIIIHE cepeJOBUIIlEe CyYacHUX CBUHOKOMILUIEKCIB B yMOBax
MIPOMUBHOTI'O PeXUMY JIepPHOBO-IIi/[30/1McTOro0 I'pyHTY 30HHU Iloices.

KirouoBi cioBa: I'pyHT, CBUHOKOMILIEKC, €KOJIOTiYHa piBHOBAra, pyXoMU# Kamtii, pyxomuil ¢pocdop, HiTpUTH,

BaXXKi MeTaJIu, JOMyCTUMi piBHi.

The transition of agriculture to an intensive
way of development has led to the emergence of
powerful livestock complexes with a stable high
output. The main feature of such companies is
the high concentration of animals in restricted
areas, which inevitably generates a number of
environmental problems in these areas. The
territories that are in the zone of influence of
such companies are subject to intense action
connected with pollution of natural environ-
ments due to the emission of pollutants into the
atmosphere, dumping them into water sources
and the formation of a large amount of organic
waste, which are located mainly on the arable
land of these farms [1].

Despite the considerable amount of work done
over this problem, a number of issues remains
to be resolved, which require further research.
The issues of the uncontrolled introduction of
non-sprinkler manure in rural settlements in
the soils with a high infiltration rate and high
levels of soil contamination and contamination
of surface waters due to uncontrolled storage of
livestock effluent are not adequately covered for
today. Ignoring the environmental principles of
agricultural production inevitably accelerates the
ecological destruction of land resources, reduces
the ecological and economic efficiency of agrar-
ian production [2].

Purpose of researches. Conducting an ef-
fective local assessment of the vulnerability
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of sod-podzolic soils of rural residential areas
in the zone of influence of modern pig farms
and to substantiate ways of rehabilitation of
the territory with a violation of the ecologi-
cal balance.

Material and methods of research. The
information base for research serves modern
pig farms with a production capacity of 6.0
and 25.0 thousand units, located on the ter-
ritory of Grozyno village, Korosten district of
Zhytomyr region. The total area of the first
complex is approximately 5.5 hectares. On the
eastern side of the complex there are experi-
mental fields of the Institute of Agriculture
Polissya of the National Academy of Agricul-
tural Sciences, from other sides - limited byy
agricultural lands and buildings of economic
use. From the western side of the pig farm
there is a river of local significance Siniavka.
The distance to the nearest residential build-
ings is 440 m. The second complex occupies
16 hectares and is located at a distance of
1000 m from residential buildings.

For research, samples of soil are selected
on the territory located in the zone of influ-
ence of pig farms. Selected plots are in the
same geomorphological and hydrological con-
ditions. Samples were selected in May-early
June 2017. For the agrochemical characteris-
tics of the soils, mixed samples were taken at
the depth of the arable layer. The points for



the sampling of individual samples were at
a different distance from the location of the
pig farms, in fields where non-sprinkler pus
was introduced directly as fertilizer (sites No.
1-30) [3].

The following indicators were determined in
the soil: exchange acidity - at pH - meter; mo-
bile compounds of phosphorus and potassium

according to Kirsanov (National Standard of
Ukraine 4115-2002); alkaline hydrolyzed nitro-
gen - by the Cornfield method, nitrate nitrogen
(N-NO3) - using Griss reagent. The sum of the
absorbed bases (S), the absorption capacity of
the soil (T), the degree of soil saturation with
the bases (V%), and the hydrolytic acidity (Ng)
[4] were determined.

The group composition of phosphates was
determined by the method of F.V. Chirikova

(1947) (variant Shkonda, 1952). The method
is based on repeated soil treatment with ap-
propriate solvents and obtaining selective ex-
tracts [5].

In order to determine the content of heavy
metals in soil, the method of atomic absorption
spectrometry on “Quantum - 2A” spectrometer
was used.

Digital material is processed by the methods
of variation statistics [3].

Results of research. The investigated arable
soils are characterized by a near neutral reaction
of the medium, an average degree of content
of organic matter (2.1%) and high - moving
potassium, as well as a very high concentration
of mobile phosphorus compounds. According
to the latest data, the share of such soils (with
a very high level of P205) in the structure of

1. Agrarian and chemical characteristics of sod-podzolic sandy soils

Organic P05 KO |S H: T
Lot No. | substance,| pHxkci by Kirsanov, V, %
o - mg-eq./100 g
1 L1 4,9 700 22 22,2 22 24,41 91,0
2 2,8 52 | 1805 110 29,9 53 352 849
3 2,1 6,0 |2427 120 |244 1,9 26,3| 92,8
4 2,6 58 4720 137 28,0 4,1 32,1 87,2
6 2.3 5,7 2340 200 |29,2 29 32,11 91,0
13 2,0 5,7 720 39 7,6 2,0 9,6 79,2
14 1,8 6,4 | 1975 45 29,0 1,0 30,0{ 96,7
15 1,5 53 | 1257 306 8,0 23 10,3| 77,7
16 1,6 57 |1137 46 8,2 1,3 9,5/ 86,3
17 1,1 49 11390 72 7,2 2,2 94| 76,6
18 1,5 5,4 762 120 |26,2 1,8 28,01 93,6
19 1,5 50 | 1375 51 8,2 2,7 10,9 75,2
20 1,7 54 12360 28 10,2 2,4 12,6 81,0
21 1,4 5,7 860 44 8,6 1,5 10,1 85,1
22 1,6 53 1077 82 234 1,9 25,3| 92,5
23 2,2 5,1 | 1840 52 120,6 2,5 23,1 89,2
27 2,2 53 | 1750 48 | 11,8 2,8 14,6 80,8
28 1,4 54 | 407 134 8,6 1,5 10,1| 85,1
29 1,0 5,4 613 289 9,0 1,5 10,5| 85,7
30 1,5 52 530 180 4,4 24 6,8| 64,7
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2. Agrochemical characteristics of sod-podzolic loamy soils

Organic P:0s | K0 S H; T
Lot No subs;cance, pHkel [ by Kirsanov, / V. %
Z me/ky mg-eq./100 T
5 23 5,5 |2137 52| 16,8 3,1 19,9 84,4
7 2,3 5,3 937 84| 6,9 2.9 9,8| 70,4
8 2,1 5,9 2443 165| 13,1 2.3 15,4| 85,1
9 2,8 54 |3015 181 4,5 3,7 8,2 54,9
10 1.8 54 2230 449/30.8 | 2.4 332 92.8
11 1,7 5,2 | 1008 58| 5,0 2,8 7,8| 64,1
12 1.6 50 | 810 84| 54 | 29 83| 65,1
24 1,7 6,0 |1851 62| 10,1 1,4 11,5 87,8
25 1.1 ; ; - s | a2 24.4] 91,0
26 1,6 5,2 | 1585 118] 15,8 43 20,11 78,6

arable areas is 12%, and 49% - soil with high
and high content of phosphorus. 51% of inves-
tigated areas (51.4 hectares), including 42%
(42.0 hectares), and 9% (9.4 hectares) of arable
soils, are in particular need of liming Introduc-
tion of limestone materials (Table 1, 2).

A small amount of mobile potassium in soils
is associated with the high removal of this ele-
ment by cultivated crops and its low content in
used organic fertilizers. On the contrary, the
accumulation of phosphorus in the studied
soils is due to the relatively low demand for
plants in it at sufficiently high levels in pork
manure.

Analyzing the presented results, first of all,
it should be noted that very high level of soil
saturation with mobile forms of phosphorus,
determined in 0,2n HCI, exceeds the established
concepts of high level of soil P205 in 5-10 times.
The content of mobile forms of phosphorus in
relation to gross reserves varies within 33-50%
and exceeds the similar indicator for sod-pod-
zolic soils of Zhytomyr region to 15% in loamy
and 4-12% in sandy loam. The variability of
this indicator is quite high: on the soils of light-
loamy it is 25-27%, and on sandy soils is ap-
proaching 50%.

The sod-podzolic soils responded to the
prolonged introduction of organic fertilizers,
usually by increasing the amount of organo-
phosphates - 3-4 times in comparison with the
soil without fertilizing (Table 3). In sandy soils
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with less pronounced buffering force and the
ability to accumulate mineral forms of phos-
phorus, the relative content of organophos-
phates for the introduction of organic fertilizers
increases to 35% of gross reserves. The fact
that sorption of phosphorus in sod-podzolic
soils occurs mainly due to the phosphates of
iron and aluminum, according to A.I. Kalinin
(1975, 1985), A.Yu. Kudeiarova (1995), I.M.
Khmelinin (1984), etc. [6]. In our studies, we
have obtained similar results: the content of
phosphorus semi-oxide is about 70% of the
amount of mineral phosphorus. At the same
time for the fraction of alumina and iron-
phosphates marked minimum variability of
the characteristic, which is expressed by coef-
ficients of variation in 5-20%. Soil nutrition
with liquid pork pus contributed to a decrease
in the fraction fraction Al-P and Fe-P (Table 4).

The proportion of calcium phosphates as a
result of the long-term application of pumice
manure to light-loamy sod-podzolic soils in-
creased up to 42%, and up to 35% of the amount
of mineral phosphates in the sandy loam. The
reason for such a phenomenon may be tempo-
rary excessive moisture conditions, which are
formed on loose-loamy soils with a binomial
profile enriched with a mule in combination
with sand particles. As a result, in these soils,
along with the elemental soil processes of pseu-
dosuppression, signs of malting appear, which
stimulate the formation of iron phosphates to



3. Fraction composition of soil phosphates by systematic application of pig manure §
[0}

Soil ‘S;Vz;gllratlon P05 by Fractions P2Os, mg/kg %

o Indices Kirsanov, Al-P Fe-P Ca-P O

fertilizers, mg/kg Punin, Loosebound =2

t/ha mg/kg a

Sandy 0 M+m 208 £ 72 875 43 203 463 166 c
n 7 5 5 5 5 5 5

lim 740 + 1800 | 1346 +2603 | 63 + 343 454 + 470 663 + 1000 166 +~ 790 §

200 M+m 1213 4+440 [1983 +413 202+ 113 475+19 8214+ 138|485+254 o

V, % 44,9 25,7 69,3 5,0 20,4 64,3 o

Loamy 0 M+m 219+44 823 35 180 370 238 9
o

n 14 6 6 6 6 6 o

lim 960 ~ 1470 | 1831 +~ 2480 | 98 ~ 304 288 +466 770+ 945|538 ~ 874 ?

200 M=m 1143 +283 | 2091 +281 |208 =84 35179  850=70 | 681+ 140 S

V, % 24,7 15,9 49,4 26,0 9,8 24,3 i)

o)

4. Phosphate condition of soil with a systematic application of organic fertilizers ®
i - K - <

Satuljatlon Pors Puin Al-P + Fe-P Ca—P °

with P % =

Type fertilizer | fertilizers e % 0 0 % % c

5 me/k: (] % % () () =

t/ha g’Kg | mg/kg K P mg/kg « Pous mg/kg K P | K P mg/kg K Paus K °

Pmin (%

Sod-podzolic loamy o

o

Pig manure 0 1372 347 253 823 60,0 550 40,1 66,8 |273 19,9 33,2 S
o

200 3382 969 28,7 2091 61,8 1201 355 574 |889 |26,3 42,5 %

Sod-podzolic sandy i)

Pig manure 0 1231 329 26,7 650 52,8 441 358 67,8 209 17,0 32,2 a
©

200 3908 1355 34,6 1983 50,7 1296 332 654 |687 17,6 34,6 §

C

S

the detriment of calcium phosphates. The con- requirements is observed only in the seventh |¢
tent of organophosphates for the systematic section and is 61.14 mg/kg. The total area of %
introduction of liquid pork manure increases land disadvantaged by these elements was 19.8 | ©
slightly and mainly on the sandy soils. hectares, or 19.7% of the total area of arable |<
The most important problem that accom- land. ?E
panies the operation of such large enterprises The maximum content of lead in the soil is |z
is the recycling and utilization of livestock ef- only 6.92 mg/kg (22% of PC), copper - 15.98 |5
fluent, which is often solved by their use as (65% of PC), cadmium 13.79 mg/kg (14% of 2
meliorants. PQ). ]

At the moment, it should be kept in mind
that in the recycled waste, impurity elements
(heavy metals) may be present at elevated con-
centrations as compared with their presence in
the soil. Consequently, the monitoring of the
content of heavy metals in the environment is
a prerequisite for the existence of these ter-
ritories.

Comparison of the data of the level of heavy
metals in the studied soils with the norms
(maximum permissible concentration) showed
that the content of gross forms of investigated
elements below the MPC, except for cadmium
and zinc. Excess of cadmium content is noted
at9sites (2,7, 8,9, 11, 12, 13, 14, 26) and var-
ies from 0.51 to 0.64 mg/kg (greater than PC
by 2-28%) Zinc content above the normative

The content of the moving forms of heavy
metals in the studied soils as a whole is also
within the norms of the maximum permis-
sible concentration, with the exception of
zinc - the excess of PC is observed at the
4th site and is 27.84 mg/kg (the area of the
contaminated surface is 1.1% of the total
area arable land).

Agroecological survey data were processed
using nonparametric statistics, resulting in a
correlation between the total content of certain
ecotoxicants. This fact is another confirmation
that all of the listed pollutants have one source
of origin - organic meliorants widely used in the
surveyed area.

It is believed that in non contaminated
soils, the share of moving forms of heavy
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metals from their gross content is 5-20% [7],
and in the turf podzolic we studied it was
6-30%. The results of calculations show that
zinc is prone to the greatest variability, the
coefficient of variation of the share of mov-
ing forms of which amounted to an average

of 83%, which is the result of unpredictable
level of pollution for this element. At the
same time, the share of rolling forms of zinc
increased in comparison with the background
value of 6,3 times on sandy soils and 9,6
times on light-loamy soils.

CONCLUSIONS

Utilization of large volumes of manure drains
on the land adjacent to pig farms has led to
changes in agro-chemical parameters of arable
soils. At the same time, there is a violation of
the ratio of nutrients in the direction of explicit
increase in the proportion of mobile phosphorus.

Prolonged application of organic fertilizers
leads to a general increase in the content of mobile
phosphorus compounds, while the relative content
of organic and mineral phosphate groups does not
increase or increases slightly, fluctuating within
the limits of 27-35% and 50-62%, according to
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Po3pobHuk — [Hcmumym cinbcbko20 2ocnodapcmea IMoniccss HAAH,
asmopu: Kouux IM., Meavnuuyk A.O., Kyuep I.A.

Sibirskoye otdeleniye. 1991. — 150 s.

I'pyHTOBO-KJIIMaTU4Hi yMOBU 30HU [lomices
MaIOTh CBOI 0COOIMBOCTI y pOpMyBaHHI CTPYKTY-

Creniasmisarngis

Cucrema ypobpeHHs

P TOCiBiB Ta BU3HAYeHH] creniamidarii. B mpez-
cTaBJIeHil TabauI HaBeJeHi BapiaHTU Hatiedek-
TUBHIIINX CHCTEM yAOOPEHHH, SKi 3a6e3IedyIoTh
3anpoBa/KeHHA MoJesiel By3bKoi creliiaizarii
BUpOGHUILITBA B yMoBax [lomices. [Ipu mMozerro-
BaHHI YMOB IIPUITHATA 3epHO-IIPOCAIIHA CiBO3MiHa.
HatiepeKTUBHINIOK0 BUABWIACA TPaAUIiiiHA
opraHo-MiHepaJbHa CUCTEMA YI0OPEHHST
(THiit+NPK+ Cuzeparis), sika 3abesredye miz-

1. PocnmmuHMIIbKA

KouTpons - (6e3 5o6pus)

Cupeparis

MiHepanbHi fo6puBa —
N68P64K86
MinepanbHi go6pusa (NPK) +
cujepanis

MinepanbHi go6pusa (NPK) +
BAaIIHYBaHHA

BUIIEHHS IPOAYKTUBHOCTI C.-T. KyJIBTYp MOPiB-
HfIHO 3 HeyZoOpeHUM GpoHOM 6inbur ik Ha 70%,
IO BiANOBiZa€ POCIMHHUIIbKO-TBAPUHHULIBKIN
cremiasizanii. [[g cuctema y106peHH MOXe 3a-

Tuiit 101/ra ciBo3MiHHOT 1I01Li 260
1 ym. rom./ra

6e3reyyBaTH YPOXKAWUHICTH KYJIBTYP CiBO3MIHU: | 2. 3MilraHa
TIIIEHHUIT 03UMOI - 4,0 T/Ta, KyKypy/A3u — 5,8 T/Ta,| pocnMHHUIbKO-
KaprorIuti - 32 T/ra, JonuHy — 3,6 T/ra. TBAPUHHMI[bKA
JlonaTkoBy iHdOpMAaIlit0 MOXXHA OTPUMATH,
3BEPHYBILIHUCH 32 a/IPECOI0:
IHcmumym cinbebkozo eocnodapemaea [onices
HAAH,8yn. Kuiscbke woce, 13,
M. Kumomup, 10007,
Ten. (0412) 42-92-31, isgpo_zt@ukr.net,
Kouux I'M.

Twiit 10 T/ra ciBO3MiHHOI TUTOLi +
MiHepanbHi fo6pusa (NPK)

Tuiit 10 T/ra ciBo3MiHHOT TUTOLIT
+ minepanbHi fo6pusa (NPK) +
cujepanis

Tuiit 20 T/ra ciBo3MiHHOI TIOMLLi 260
2 ym. ron./ra

3. TBapuHHNUIIbKA

\
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