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AHHOTaumnsA. B paHHOl cTaTbe NpuBeAeHbl OCHOBHbIE Pe3y/bTaTbl MMAPOXUMUYECKOTO MOHUTOPUHIA
(no gaHHbIM PocrugpomMeTa) Manbix pek benropogckoii obnactv B npefenax CeNbCKUX TeppUTOPUIA.
Ha ocHOBe KOMM/IEKCHOr0O KOMOWHWPOBAHHOIO MOKa3aTeNd CTEMeHW 3arpsisHEHHOCTU MOBEPXHOCTHbIX
Bog (YKW3B) BbISIBIEH YMEPEHHbIA NONOXKUTENbHbIA TPEH[, 3arps3HEHHOCTW UCCNefyeMbIX pek (PocT Ao
20 %) B npefenax paccmarpmBaeMoro nepuoga. OnpegeneHbl XapakTepHble 3arpsasHsAoLMe BELLeCTBa Ha
Ka&X4OM W3 BOAHbIX Yy4yacTKOB. B pe3ynbTare ycTaHOB/IEHO, 4YTO OMOreHHas Harpyska no asoty u
thocthatam gnchdepeHUNPYETCS B 3aBUCMMOCTM OT MCTOYHMKA CEbCKOXO03AACTBEHHOrO BO3JENCTBNSA Ha
Manble PeKu. YuacTKu uccnefyembiX pek, rae npeo6nafaeT HeKaHafM30BaHHbIA CEMbCKUIA CTOK, Kak
npasuno, nogsepxexbl ocpaTHoMy (POass-) U ammoHuitHOMY (NHa ) 3arpssHeHuto (pocT nokasatesnel
00 35 %). Manble peku, pacrofioKeHHble B 30HE (PYHKLMOHMPOBAHUS >XUBOTHOBOAYECKMX MAOLLALO0K
arponpoMbILLIEHHOTO  KOMMJIEKCA, WMEKT TEHAEHUMIO K TMUKOBbIM KOHLEHTPALMAM 3arps3HeHus
coeguHeHnamn HutpatoB (NOs-) n HutpmtoB (NO2) B nepuof aKTMBHOIO (HYHKLMOHMPOBaHUA
YXMBOTHOBOJYECKOr0 MPOM3BOACTBA. [laHHas TeHAeHLMs MOATBEPXAaeT 06Ul TpeHd PopMUpoBaHus
rMapo3KoNornyeckon  cutyaumm B bBenropoackoid  o6bnactv  Ha  (JoHe  MHTEHCUMKaLUW
Ce/IbCKOXO03ANCTBEHHOM 0Tpac/v pernoHa.

KnioueBble cnosa: ruapoxvmuyeckuMe rokasatenun, benropofckas o06nacTb, Majible  pekw,
rMAPO3KONOrMyYeckas CUTyauus, CefibCKUe TepputTopun, nokasarens YKM3B
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Abstract. This article presents the main results of hydrochemical monitoring of small rivers in rural areas
of Belgorod region, based on Roshydromet data. Using a specific combinatorial water pollution index
(SCWHPI), we revealed a moderate positive trend in the pollution ofthe studied rivers (an increase of up to
20 %) within the period under review. The characteristic pollutants in each of the water areas were
identified. As a result, it was found that the biogenic load of nitrogen and phosphates is differentiated
depending on the source of agricultural impact on small rivers. The areas of the studied rivers, where non-
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channeled rural runoff prevails are usually susceptible to phosphate (PO.s) and ammonium (NHa.)
pollution (an increase of up to 35 %). Small rivers located close to livestock farms-tend to peak
concentrations of pollution with nitrate (NOs-) and nitrite (NO2) compounds during the operation of
livestock production. This trend confirms the general trend in the formation of the hydroecological
situation in Belgorod region against the backdrop of the region’s agribusiness intensification.

Keywords: hydrochemical indicators, Belgorod region, small rivers, hydroecological situation, rural
areas, specific combinatorial water pollution index
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BBegeHune

MacwTabbl pa3BMTUS CENbCKOXO035CTBEHHOTO NMPOM3BOACTBA B npefenax benropoackoii
o6nactm B nocnegHue rofbl npuobpeTtatoT HebbIBaNbI pa3Max, YTO He MOXET He CKa3blBaThbCH
Ha 3KOJIOTMYECKOM COCTOSHMM BCEX KOMMOHEHTOB npupogbl. B ocob6eHHOCTM cTpagjaloT 61m3-
nexXkalive NOBePXHOCTHbIE BOAHblIe 06beKThI [Jlnceukuin n gp., 2015; KopoHkesuy u gp., 2018].

[ons cenbCKOXO3SACTBEHHbIX 3eMefib B 00OLLEl CTPYKType 3eMenbHOro oHAa peruoHa
coctaBnget 6onee 70 %, M3 HUX npakTmyeckn 80 % 3aHMMaeT NawHA. OCHOBHbIMU 3arpA3HSAI0-
WKYMK BewecTBamm B AUPEY3HOM CTOKE C CEeIbCKOXO3AMCTBEHHbIX YIOAMIA SBAAKTCA OCTaTKM
OpraHM4YeckKMx U MUHepanbHbIX yA0OpeHUin, agoxumukatsel 1 gp. [Buryak et al., 2022].

OThenbHO CTOUT OTMETMTb 3arpsisHeHMe Manbix pek benropogckoil o6nactu cTtokamu
XXWBOTHOBOAYECKUX KOMMIEKCOB, TaK KakK PervoH fiBnsetcs ogHMM U nupepos Poccuu no pas-
BMTWIO XXMBOTHOBOAYECKOW OTpacnu, a Mo TemMnaM pa3sBUTMA CBUHOBOACTBA 3aHWMaeT NepBoe
mMecTo B cTpaHe [KonwmbikoB, 2006; HasapeHko v ap., 2013; bypsak, 2023].

Kak cneacTeue, MHTEHCU(UKALUA CETbCKOXO035CTBEHHOTO NPON3BOACTBA 6/1M3 BOAHbIX
00bEKTOB HEraTUBHO OTPaXKAETCHA Ha UX TMAPOXMMMUYECKUX XapaKTepucTuUKax, YTO MOXHO pac-
cMaTpuBaTbh B KayeCcTBe OCHOBHOIO MHAMKATOpa OTpMLUATENbHOr0 BAMAHWUA HA BOLHYIO Cpeay.
[KymaHu, 2005; KopoHkeBnd n gp, 2017; Ctosiwesa, 2018; AcuHckuin, 2007, 2018].

Takxe HeraTMBHOE B/USHWE Ha TUAPOXUMUYECKYK CUTyauuld B pailoHax pasBuMTUSA
CenbCKOro xossiicTea benropoAckoil 061acTh OKasblBalOT Majble HaceN&HHblIe MYHKTbl C HeKa-
HanM30BaHHOM CeNbCKOW 3acTpoinkoin. ObLiee YMCNO CeNbCKMX HAaCeNEHHbIX MYHKTOB B bBenro-
pofckoi o6nactu coctaBnseT 6osee 1500 eaMHNL, @ YNCNEHHOCTb CE/IbCKOr0 HAceneHusa - 0Ko-
no 500 TbiC. YenoBek, YTO cocTaBnseT 1/3 oT 06LLeiA YNCNEHHOCTN HaceneHa. B CBA3M C 3TUM
MOXHO cfienaTb BbIBOA, YTO ANGM(PY3HbIN HEKAHANN30BAHHbIW CTOK CE/IbCKUX HACENEHHbIX NMYHK-
TOB B 3HAUYMTENbHOWN Mepe onpedenseT 3KONOTMYECKOe COCTOSAHME MasbiX pek pernoHa [Lisetskii
et al.,, 2014; Yermolaev et al., 2015].

Takum 06pa3om, Uenblo paboTbl ABASETCS TMAPOXUMUYECKUIA aHANM3 BOAHbIX XapakTe-
PUCTUK ManbliX pek benropoackoi 061acTu B paioHax CenbCKUX TEPPUTOPUIA.

O6beKTbl U MeTOAbI NCCef0BaHUS

B kauecTBe 06BbEKTOB MCC/iefjloBaHWUA paccmaTpusBanucb manble pekun benropogckoin o6-
nacTu B Mpefenax CenbCKMX TEPPUTOPUIA C PacnoONOXEHHbIMM Ha HUX CTBOpamu Pocrugpomerta
(puc. 1): p. Bopckna, p. Ockon, p. Tuxas CocHa, p. CeBepckuii [JoHey, p. Kopoua, p. Hexerons.
Mepuopg nccnegosavuna coctaeun 15 net (c 2008 no 2022 r.).
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YcnoBHble 0603HaYeHUSA

MMAPOXUMNUYECKNE MYHKTbI

1 ¢ KosnHka (1 cTBOp) 7 1. Kopoua (2 cTeopa)

2 1. AnekceeBka (2 cr Bopa) 8 c. ®enoceeska (1 cTBOp)

3 c. BenomectHoe (Lcreop) 9 T CTapwiii Ockon (3 cTBopa)
4 1. Benropog (2 CTBopa) O nn.BonokoHoBKa (1 cTBop)
5 r. Benropog (1 cTBOp) 11 r.y6kuH (2 cTBOPA)

6 . LLle6exnHo (3 cTBOpa) 12 r. Crapelit Ockon (1 cTBOP)

jomu

Puc. 1 Pa3wmelleHne aHanM3npyembix CTBOPOB (NOCTbl Pocrnapomerta) [EXXerogHukn KadecTsa...,2023]
Fig. 1. Placement of analyzed doors (Roshydromet posts) [Quality Yearbooks.,., 2023]
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[na nccnefoBaHns 6bi1n BblGpaHbl CnefyroWwne y4yacTKu pek:

p. Ockon - 2 cTBOpA:

1) 25,0 kM HmXe 1. CTapblit Ockon, B yepTe c. MiBaHoBKa (Ne 9);

2) 8,0 KM HWXe NrT. BonokKoHOBKa, y ¢. MaTHuukoe (Ne 10);

p. Tuxaa CocHa - cTBOp Yy C. MinbuHKa, 1 KM Bblwwe r. Anekceeka (Ne 2);

p. Bopckna - cTBop B npegenax c¢. KosnHka (Ne 1);

p. CeBepckuii [loHel - cTBOp Y ¢c. bBenomecTHoe (Ne 3);

p. Hexxeronb - cTBOp B 16 KM Bbiwe T. LLebeknHo (Ne 6);

p. Kopoua- cTtBOp B 1,5 KM Bbilwe r. Kopoua (Ne 7).

Bbi6paHHble YYaCTKM PeK MOTYT CMYXWUTb MHPOPMaLUOHHOW 6a30/ TMAPOXMMUYECKOTO
3arps3HeHns B npejenax UccnefyembiX CeIbCKUX TEPPUTOPUIA.

OueHKa aHTPOMNOTreHHON CeNbCKOXO03SMCTBEHHOI HArpy3kn Ha uccneayemMble Manble pPeku

npeactasneHa B 1abn. 1 u 2. [[eorpaduueckunici atnac.., 2017; CTaTUCTUYECKUIA GLONNETEHD,
2021; SKcnepTHO-aHaNUTUYeCcKnit.., 2024].

Tabnuua 1
Table 1

CenbCKOX034iCTBEHHAA Harpy3ka Ha uccnefyemble Masble PeKU B 30He MHTEHCUBHOIO XXMBOTHOBOACTBA
Agricultural load on the studied small rivers in the zone of intensive animal husbandry

KopouaHckuli Benropogackui LLlebeKMHCKNIA
CenbCKOX03AACTBEHHAs Harpyska paioH palioH palioH
(p. Kopoua) (p. Ces. [oHeu) (p. Hexeronb)
CenbCKoX038iA- navwHs 91556 89174 104915
CTBEHHbIE
yrofbs (ra) I'IaCT6I/ILLI|a 20372 17387 18766
SKUBOTHOBOLYECKAS CauHeit 438296 164 985 209 029
el (ufr \ KPC 9 171 9483 10 812
Py ' My 783 800 2290000 5065600
BHeceHMe opraHMYecKnx yaoopeHnii, 51 63 156
T/ra
BHeceHne A30THbIe 790 747 346
MUHEpaEAIX ®ochopHble 180 136 89
YA06peHNA,
Kr/ra KanuiiHble 200 158 112
Tabnuuya 2
Table 2

AHTPOMOreHHas Harpyska Ha ucciegyemble Masble PeKu
CO CTOPOHbI NPUNEratoLLLero HekaHaIM30BaHHOTO YaCTHOTO CEKTOpa
Anthropogenic pressure on the studied small rivers from the adjacent non-regulated private sector

CeNbCKii HACENBHHBIN MYHKT c. nbnHka c. Ko3nHka c. IBaHOBKa c. MATHMLKOoe

y (p. Tuxast CocHa)  (p. Bopckna) (p. Ockon) (p. Ockon)
UNCNeHHOCTb HACENEHUNS, Yen. 1367 1352 579 4160
KOJ‘IVILIECTBO CTOYHbIX  BOA, 7519 7436 3185 22880
m3rog

*HopmaTuBHBI NoKasaTe/lb CTOYHbIX BOA 0T 14enoBeka B CenbCKO MecTHoCTY 5,5 m3rog

MccnepyeMble TMAPOXMMMYECKNE CTBOPLI MOXHO YC/IOBHO pasfefiuTb No CTErNeHn BAuA-
HMA Ha HUX CENbCKOXO3AMNCTBEHHO Harpys3ku.
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MyHKTbl TUAPOXUMWUYECKOTO MOHUTOPUHIra Ha pekax Ceepckuii [oHel, Kopoua u
HeXeronb HaxoAsTca B paiioOHax BAUSHUS UHTEHCUBHOW XXMBOTHOBOAUYECKOI OTpac/u pernoHa.

B cBol0 oyepefb CTBOPbLI Ha pekax Tuxas CocHa, Bopckna n Ockon HaxoAAaTca B npege-
nax ManblX CeNIbCKUX MYyHKTOB, Pe3y/fbTaTOM Yero MOXeT 6biTb HeraTMBHOE BO3JeiCTBME Ha
BOLHYIO Cpefy HEKaHa/lM30BaHHOI0 Ce/fIbCKOro CToKa.

Pe3ynbTaTbl U X 06CYXaeHMWe

OCHOBHOI 3Tan McCNef4oBaHWS BKOYUA M3YyYeHUE TUAPOXUMUYECKOTO COCTOAHMA MC-
cnefgyemMbiX Y4acTKOB, NOABEPXKEHHbIX BAUSHUIO CEbCKOXO039ACTBEHHOIO NPOMN3BOACTBA.

[aHHble No 3arpsasHeHU0 uccnefyembiX pek Opanucb € 6AMXKaWWINX K UCCNefyemMbiM
Ce/IbCKMM HaCeNléHHbIM NMYHKTam CTBOPOB PocrugpomMera.

B pamkax rugpoxvMuy4ecKoro MOHUTOPUHra 6blia paccCMOTpeHa yaenbHas BeIMYMHA KOM-
6MHATOPHOrO MHAeKca 3arpsasHeHHocTn Boabl (YKW3B). PesynbTaT no uccnegyembiMm CTBOpam
pek npeacTasfieH B Buae tabn. 3.

B pesynbTaTe aHanu3a Tabnuubl BbIBNEHO, YTO AMHaMMUKa KOMMNAEKCHOro KOMGUHMPO-
BaHHOrO MoKasaTens CTeneHu 3arpsi3HEHHOCTU NOBEPXHOCTHbIX BOA (YKWN3B) nokasbiBaeT yme-
PEHHbI MONOXWTENbHbIA TpeH[ 3arpsa3HéHHocTu (pocT B npegenax 10 %) Ha Bcex mccnegye-
MbIX pekax. Mpu aTom Ha p. Bopckne (puc. 2) n Ha o6oux cTeopax p. Ockon (puc. 3), pacnosno-
YXEHHbIX B npefenax CeNbCKUX HaCeNEHHbIX MYHKTOB, TpeHA pocTa YKWM3B 60nee 3HaunTesneH
(o 25 %). Mopo6HbIN pe3ynbTaT roBOPUT O BoO3pacTalolWwem BAUSHUM cennTebHo-
CeNbCKOXO03AMCTBEHHON Harpy3kyM Ha BOAHYH Cpedy B mpejenax pacCcMaTpUBaeMblX CebCKUX
TeppuTOpUiA.

Tabnuua 3
Table 3
Mokazatenm YKN3B* Ha nccnefyemMbix CTBOpax pek
Specific combinatorial water pollution index in the studied riverbeds
p. Tuxas p. Cesep-
. . ) o . Hexxeronb
p. Ockon Cocha p. Bopckna p. Kopoya cKuii floHely p. Hexeron
cteop 25,0 ctBop 8,0 Km
KM HWXe HV>Ke NrT. cTBOp Ces. [loHey,
Ne o Kopoua
log r. Ctapbii BOMOKOHOBKa, T. ANEKCeeBKa, (7 K™ BbILe Hexeronb
n/n CTBOP Y (1,5 km
Ockon, B 0,5 KM HuXe 1 KM BbiLLe r. benropog, (16 Kwm BblLe
c. KosanHka  Bbille
yepTe  C. [ATHULKOE, ropoga, y c. beno- r. Lle6ekunHo)
r. Kopoua)
c. iBaHOBKa, 1,5 KM HMXe MocTa MeCTHOe)
y mMocTa MmocTa
1 2008 3,52 3,27 3,32 3,75 3,30 3,13 2,94
2 2009 4,58 2,29 3,29 3,24 2,58 2,76 2,49
3 2010 4,44 2,69 2,27 2,99 2,62 2,62 2,65
4 2011 4,19 3,48 2,18 3,15 3,44 3,11 2,84
5 2012 4,40 3,32 2,72 2,80 2,30 2,88 2,66
6 2013 4,45 2,81 2,31 2,72 2,50 2,10 2,20
7 2014 4,07 3,09 2,19 2,71 3,07 2,51 2,11
8 2015 4,19 2,96 1,70 2,42 2,79 2,31 1,99
9 2016 4,22 2,98 3,10 3,06 2,88 2,02 2,99
10 2017 4,37 3,93 2,38 2,01 2,29 2,45 2,14
1 2018 4,17 3,15 2,67 3,00 4,00 2,78 3,21
12 2019 4,56 3,65 3,48 3,19 3,18 2,98 3,17
13 2020 4,51 3,10 3,12 3,85 3,29 2,68 2,91
14 2021 4,99 3,48 2,56 3,55 3,98 3,09 3,15
15 2022 5,13 3,51 2,25 4,38 2,76 2,58 2,26
*YKWM3B - ypgenbHas BenMuMHa KOMOMHATOPHOrO MHAEKCa 3arpsi3HEHHOCTU BOAbl, MpeAcTaBAsHoLLas

KOMMJ/IEKCHbI/i OTHOCWTE/bHbIV NMOKa3aTe/lb CTENEHU 3arpPsi3HEHHOCTU MOBEPXHOCTHbLIX BOA, YC/IOBHO OLEHMBAIOLLNiA
B Buie 6e3pa3MepHOro uuvcna [o/o 3arpsi3HSIOLEro agekTa, BHOCMMOTO B 06LLYI0 CTereHb 3arpsi3HEHHOCTM
BOfbl, 06YC/IOB/IEHHYIO 0JHOBPEMEHHbLIM MPUCYTCTBUEM PSfa 3arPA3HSIOLLMX BELLECTB.
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Puc. 2. AnHamnka YKN3B Ha peke Bopckne (€. Ko3nHka)
Fig. 2. SCWPI dynamic in the Vorskla River (Kozinka village)
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~ C.lViBaHOBKa %" e MaTHuLKoe pacxof,

Puc. 3. AuHamuka YKMN3B Ha peke Ockon
Fig. 3. SCWPI dynamic in the Oskol River

B Tabn. 4 oTobpaxeHbl rTMAPOXUMUYECKME MOKasaTes M Knacca KayecTBa BOAbl B CTBOpPax
nccnegyembix pek B 2022 rogy.

Kak BUAHO U3 Tabnuubl, 3KONOrMYEeCKOe COCTOAHME UCCNelyeMbIX YHACTKOB MasibiX PeK B
LLesIOM Hey[o0B/leTBOPUTENbHO. B 60/MbWMHCTBE CAy4yaeB KayecTBO BOJ OLEHMBAaeTCA KaK «3a-
rPA3HEHHAA» UM «rpa3Haa». XapakKTepHbIMY 3arpsA3HAOLWMMN BELLECTBAMM BO BCEX peKax, Kak
npaBufo, ABAAKTCA CyNbMaTthl, a30T HUTPUTHbLIA, COeAUHEHNA Meamn, COeAUHEHNS (octaTos.

Takxe HabntogaTcs cTabunbHble KOHLEHTPaUnMnM akTUBHOro kucnopoga B soge (BMK5),
4TO FOBOPUT O MOBbLILIEHHOM COZEPXaHWUU 3[eCb OPraHNYecKoro BeLLecTBa.
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Tabnuua 4
Table 4

MmapoxvMmyeckre nokasatenu Kiacca KadyecTsa BOAbl B CTBOpax uccnegyemMbix pek (Pocrugpomer)
Hydrochemical indicators of the water quality class in the channels ofthe studied rivers (Roshydromet)

No Knacc XapakTtepHble
I'I/;'I Peka (cTBOp) YKW3B KayecTBa KauecTBo BOf 3arpasHstoLwme
BOAbI BeLLecTBa
Cesepckuii [oHel, ) NO:.,Cu, Mn, Fe,
1 (c. BenomecTHoe) 2,58 3a 3ArPAHERHAA SO0, BIMKs
Tuxasa CocHa (1 KM BblLLe ) NO:., Mn, SOu..
2 r. AnekceeBka, 6nu3 2,25 3a 3arpsA3HéHHas
BMKs.
c. IinbnHka)
Fe, NO:., Cu,
3 Bopckna (c. Ko3nHka) 4,38 4a rpssHas POus., SO4..,
BMKs Mg
4 Ockon 351 36 OYeHb NO:2.,Cu, POus.,
(c. MATHULKOE) ' 3arpsa3HéHHas Zn, BIMKs NH..
NOz-, CU, PO43-,
5 Ockon (c. iBaHOBKa) 5,13 46 rpssHas SQOs.., BIMKs, Mn,
Fe, NHa.
6 Hexeronb (16 KM BblLLE 213 3a 3arDSIBHERHAS Cu, BIMKs, POus-,
r. LLle6ekunHo) ' P SOs..
7 Kopoua (1,5 KM BblILLE 2.76 3a 3arpAIHEHHAS Cu, BINKs, SO, .,

r. Kopoua) NHa.

Ha Bcex uccneflyemblXx CTBOpPax OCHOBHbIMW WCTOYHUKAMW aHTPOMOreHHOro BO3fel-
CTBUA ABNAKOTCA CENbCKME HACENEHHbIE MYHKTbI, NOS CENbCKOXO3ANCTBEHHbIX YIOAUNA, a Takxke
npeanpusaTUS XXMBOTHOBOUYECKOMN OTpac/u.

MpoBegéHHbIe paHee nccnegosaHns [Kucenes, Kopuunos, 2019; KypenwuHa, 2019] noka-
3a/n, 4To hopMUpoBaHME TUAPOIKONOTNYECKON CUTyaumnm B npedenax BenropoAckoro permoHa
CKNajblBaeTca Nnof BAnMsaHMeM 2 pakTopoB, CBA3AHHbIX:

A) C OTTOKOM HaceneHus U3 mManbiX CeNbCKUX NOCENEHWNI;

B) ¢ HTeHCHUMKaL el )XMBOTHOBOLYECKOTO KOMMJEKCa pernoHa.

[aHHas TeHAeHUMA KOppenupyeT ¢ AMHAMWUKON NOCTYNNeHUs BUOreHHbIX BELWeCcTB B Ma-
Nble PEKN pPernoHa, BbISBAEHHOW NPW MONEBbIX FMAPOXUMUYECKUX UccnefoBaHnAX [KopHunoBs u
ap., 2023].

Mbl pewmnnu nNpoBepuTb [AaHHYIO TUNOTE3Y HA OCHOBE MOHWUTOPWHIOBbLIX [aHHbIX
PocrnapomeTta B 4acTu 6MOreHHOro 3arpsasHeHms (a3oT u ocdatbl) NPUMEHUTENBHO K UCCneay-
EMbIM Y4YacTKaM MasblX PeK B Npefenax cenbCKUX arponaHwadgros.

B pesynbTaTe gugdepeHumnannmm nccnegyemMblX y4acTKOB MafiblX PeK N0 CTeneHU Ceflb-
CKOXO03AACTBEHHOT0 BO34eliCTBMA MOXHO BbIBUTb CNeAYlOW e 3aKOHOMEPHOCTU:

1) Ha yyacTkax peK B 30HE B/IUAHUSA MHTEHCUBHOIO XWBOTHOBOACTBA Ha NMPUMepe HUT-
paToB (puc. 4) 1 oT4yacTh HUTPUTOB (puUC. 5) BbISBNEH ONpPEeAEeNEHHbIA POCT KOHUEHTpauuin 3a-
rpasHatowmnx sewects B 2011-2015 rr., 4To cBA3aHO C Ha4ya/lOM aKTUBHOW AeATebHOCTU CBUHO-
KOMMN/EKCOB, NpW el HefOoCTaTOMHO OTPEryaMpoBaHHON cucTeme 06paweHus c 0TXofamu.
B fanbHeilleM Ha noctax HabnwAeHWA cuTyaums B OTHOLIEHUU HUTPATOB U HUTPUTOB YAyULlIu-
Nnachk.
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Fig. 4. Nitrate content in the rivers under study (Roshydromet)
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Fig. 5. Nitrite content in the rivers under study (Roshydromet)

Mogo6HON TEHAEHUMN YBENNYEHNA COeAUHEHNIA hoCc(haTOB B peKax B CBA3M C MAacCOBbIM
CTPOUTENbCTBOM XXMBOTHOBOAYECKMX KOMMIEKCOB He HabnwpaeTca BCNeAcCTBME MPUCYTCTBUSA
60NbLIOTr0 KOMMYECTBA COEANHEHNIN KanbUua B Mo4YBax M NOACTUAAOWMX NOpPoAax Ha TeppuTo-
pun benropoackoi ob6nacTu, 4To 3aMeansieT UX MNOYBEHHO-TPYHTOBYH ANDGY3NIO U, KakK cnef-
CTBME, - NonajaHne B BOAHbIE 0OBEKTHI.
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Y CNOBHO CTabuNbHbIA YPOBEHb COLEPXAHWA aMMOHMSA B MUCCNefYyeMbIX BOAHbIX 06beK-
Tax B Nepuoj MHTEHCMBHOIO Pa3BUTUS CBMHOBOLYECKOrO NMPOM3BOACTBA MOXHO 06BACHUTL 3Ha-
YNTENbHOW TpaHcopMaLmeld NepBUYHbLIX CONel aMMOHUS B COCTaBe HaBO3HbIX CTOKOB B HUT-
paTHYyt0 (opmy, KOTOPYl o06ycnaBnuBaeT OMOCPeAOBaHHOE MOCTYM/IeHWEe 3arpAaA3HAWKUX Be-
WecTB B PEKW Yepe3 npejBapuTe/lbHY0 CTafM0 BHECEHWA HaBO3a Ha NOMS CelbCKOXO3AMCTBEH-
HbIX YFOAWA.

2) Mmapoxumuyeckas cuTyaums B 4YacTW OUOTeHHOro 3arpsa3HeHUs Ha y4yacTKax
nccnelyemMblX pek MpPMeMylLLecTBEHHO C CeNMMTe6HbIM HeKaHaNnM30BaHHbIM BO3AeCcTBMEM MO-
KasblBaeT TPeHA MNOCAef0BaTe/IbHON0 COKpalleHUsa HUTPATHOTO M HUTPUTHOTO 3arpsisHeHus,
4yTO ABNAETCA MHAMKATOPOM YMEHbLIEHWNA CENUTEOHOW Harpy3ku B pe3ynbTaTe OTTOKA Cefb-
CKOro HacefneHus B palloHax mccnegoBaHus. B Toxe Bpems, HabntgaeTcs cTabubHbIA PoOCT
cofepXaHua conein aMMoHuUs (3a UcknYveHnem p. Tuxas CocHa) (puc. 6, 7) N B 0COBEHHO-
cTn gocgatos (puc. 8-10) B paccmaTpmMBaeMbliX peKax Ha NPOTAXKEHWMW BCEr0 MCCNEeAYyeMOro
nepuoga. Hanbonbwunx 3HayeHWin 3T NokasaTenn AOCTUralOT B CENbCKUX cTBOpax p. OcKon
(pocT fo 35 %). OT0 MOXeT 06bACHATLCA, MOMWMO BO3AENCTBUA CENbCKUX arponaHgwag-
TOB, ONOCPeAOBaHHbIM BAMAHUEM CTOYHbIX BOA CENUTEOHO-NMPOMBILINIEHHBIX TEPPUTOPWUIA
r. Ctapbiit OcKof, a TakXXe KOMMJEeKCOM MPOMbILWEHHbIX NpeanpuaTuii CTonneHCKOro rop-
HO-060raTMTeNbHOro KoM6uHata (4N cTBopa B C. MiBaHOBKA, YTO B 25 KM HUXE NO TeYEHUIO
oT I. CTapblit Ockon), a TakxXe 6/M30CTbI0 NIT. BONOKOHOBKA K TMAPOXMMUYECKOMY CTBOPY
B C. [MaTHMLKOeE.

TakXe cTabubHbIN POCT aMMOHUITHO-POCKHATHOIO 3arpsa3HeHNs XxapakTepeH Ana mccne-
AYyeMOro cenbCKOro cTBopa Ha peke Bopckne (6nm3 cena KosnmHka). CTOUT OTMETUTb, UYTO Ha
BCEM MPOTSHXKEHUU peka Bopckna ncnbiThiBaeT BO34eNCTBME HEOPraHM30BaHHOIO CTOKa C Cenu-
TeOHO-MPOMbILIIEHHON TeppuTopum (N. AkoBneso, N. TomapoBka, N. bopucoBka, r. FpaiiBOpoOH),
C TEPPUTOPUMN CENbCKOXO3ANCTBEHHbLIX YIOAWIA, HACENEHHbLIX NMYHKTOB CEMbCKOro TuMna, a Takxe
OpraHnM3oBaHHOro cbpoca CTOYHbIX BOJ AKOB/IEBCKOI0 pyAHMKa.

Puc. 6. CogepxxaHus coneit ammoHmsi (NH. ) B p. Ockon
Fig. 6. Content of ammonium salts (NH. ) in the Oskol River
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Puc. 7. CogepxaHus conein ammonna (NH4 ) B p. Bopckne
Fig. 7. Content of ammonium salts (NH+) in the Vorskla River
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Puc. 8. CogepxaHusa tocgatoB (POas-) B p. Tuxasa CocHa
Fig. 8. Phosphate (PO.s-) content in the Tikhaya Sosna River

Puc. 9. CogepxxaHue tocatos (PO.s-) B p. Ockon
Fig. 9. Phosphate (PO.s-) content in the Oskol River
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Puc. 10. CogepxaHue docgatos (POas-) B p. Bopckne (Ko3nHKa)
Fig. 10. Phosphate content (POss.) in the Vorskla (Kozinka) river

3aK/10YeHne

Vccnegyemble CenbCKOX03AMCTBEHHbIE TEPPUTOPUM OKa3biBalOT CYLLECTBEHHOE BAUAHUE
Ha (DOPMUPOBAHME 3KOMOTMYECKOT0 COCTOAHMA MajibiX PeK B palioHaX pacCcMaTpuBaeMbIX CTBO-
poB Pocrugpometa. lMpn 3TOM acCCUMUNALUOHHbLIE BO3MOXHOCTU PEK €LLE He ncyeprnaHbl, 4To
CO34a8T OTHOCUTENbHO CTabUNbHYIO TUAPOXUMWYECKYID CUTYyaLUI0 MO BCEM 3arpAa3HALLWUM
anemeHTam.

YpenbHas BenmMymHa KOMOMHATOPHOTO MHAeKca 3arpsasHéHHocTu Boabl (YKWN3B) no uc-
cnefgyeMblM CTBOpaM peK OTpaxaeT NOC/NefoBaTeNbHO BO3pacTallWyo AUHAMWUKY 3arps3HeHus
Ha Bcex pekax (B npegenax 20 %) 3a nccnefyemblii mepnuog, 4To FOBOPMT O BO3pacTaloLLeM B/n-
AHUWN CENbCKOXO03AWCTBEHHOW HArpy3ku Ha BOAHYK cpedy B npefjenax pacCMaTpuBaeMbliX Ceflb-
CKUX TEPPUTOPUIA.

PAL KNHOYEBbIX MHAMKATOPOB MCCAEAYEeMbIX MafiblX PeK, TAKUX KaK HUTpaTbl U HUTPUTHI,
MMeeT OTPULATENbHbLIA TPEH[ 3arpsA3HEeHUs Ha MPOTAXEHWM pacCMaTpPMBAEMOro Mepuofga, 4To
ABNAETCA CNefCTBMEM TEHAEHLMN 3aMETHOIO COKpalLeHUs YUCEHHOCTMW CEIbCKOro Hace/leHna B
MasibiX Hacen&HHbIX MYHKTaxX, XapakKTepHOro ans Bceit benropoackoit obnactu. Mpu aTom 34echb
poCT nokKasaTefiell N0 CofepXXaHWto coneil amMmmoHuUs u ocdatam (8o 35 %) cBsA3aH C ApyrumMu
MCTOYHMKAMWN aHTPOMOreHHOr0 BO3AeNCTBUA, UTO TPeOYyeT LOMONHUTENbHOTO N3YYeHUSs.

Manble peku, pacnofioXKeHHble B 30He (DYHKLMOHUPOBAHUSA XMUBOTHOBOLUYECKMX NoLa-
[JOK arponpoMmblLL/IEHHOr0 KOMMAEKCA, UMEIOT TEHAEHLMNIO K MUKOBbIM KOHLLEHTPAaLUAM 3arpss-
HEHWUS COEAUHEHUAMU HUTPATOB M HUTPUTOB B MEPUOJ aKTUBHOTO (PYHKLMOHUPOBAHUS XUBOT-
HOBOAYECKOr0 Mpou3BOACTBA. B panbHeliwem cuTyaumsa no 3TUM MOKasaTensaMm Ha MocTax
PocruapomMeTta HECKONbKO YAy4llnaach, YTO MOXET 6biTb CBA3aHO C YCOBEPLUEHCTBOBAHMEM CU-
CTeMbl NepepaboTKN U yTUNM3ALUN OTXOL0B Ha XXMBOTHOBOUECKUX NPeSnpUaTmaxX.
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