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3’5cOBaHO, 110 SIKICTh TOBEPXHEBUX BOJ PiuoK PiBHEHCHKOT 001. MOTipUIyETHCS BHA-
CITIOK IMiABHUIICHUX KOHIIGHTpAIiil O10reHHHX PeYOBHH 1 BaKKMX MeTauiB. Ilepenbaueno
3arpo3y BUHUKHEHHS TOKCHYHHX €(EKTIB y pasi akyMyIsLil 3a3HAUYCHUX €JIEMEHTIB y J0-
HHUX BiIKJIagax. 3pa3ky MUIbHUX JOHHMUX BIAKIAMIIB 1 IXHIX BOIHUX BUTSKOK, SIK1 BigOupa-
JIM 31 CTBOPIB PiUOK 3 PI3HUM AHTPONOTCHHUM HAaBAHTAXKCHHSAM Yy MEPioJ OCIHHBO-3UMOBOT
Ta BECHSAHO-JIITHHOT MEXEH1 Oynu mpoaHasi3oBaHi MeTogaMu 0i0TECTyBaHHS y XPOHIYHUX
eKCTeprMeHTax. TecT-00’€KTH pi3HMX CHCTEeMAaTHYHUX TPYN BH3HAYAIM 1HIEKC TOKCHY-
HOCTI IOHHUX BiJKIadiB y Mexax Bif 7,6 no 72,6%, a 6an TokcuuHocTi Bif I (ctan «Bin-
MiHHHIY) 10 V (cTaH «ayxe nmoranuidy). OnineHa BapiabenbHICTh TOKa3HUKIB TOKCHYHOCT1
CBIUMIIA ITPO XPOHIYHY TOKCHYHICTh TOHHUX BiIKJIAiB y CTBOPAX PidOK 3 aHTPOIIOTCHHUM
HaBaHTAXEHHAM. /{7151 BOMHUX BUTSDKOK JOHHHX BiAKIAAIB OyaH XapakTepHi OLIbII BHCOKI
PiBHI TOKCHYHOCTI B OCIHHBO-3UMOBHI Tepiof, a A HUIBHUX JOHHUX BiAKIAIiB — Yy Bec-
HSHO-JIITHIA. BcTaHOBIEHO NpsAMHUIT KOPETALIMHUI 3B’ 130K TOKCHYHOCT] JOHHHUX BiIKITaIiB
13 BMICTOM Y BOJIi PO3YMHEHOT0 KUCHIO (KOe(]iLi€HT Kopesswii Ta feTepMiHaiii, BiINOBIAHO
0,62 1 0,39) 1 xnopunis (0,62 i 0,39) Ta obepHeHnit 38’5130k i3 B7MicToM 3aiiza (-0,54 1 0,29)
i mapraumo (-0,67 1 0,45).

Kurouosi cnosa: TiApoeKoCUCTEMa, TOKCHYHICTh, TeCT-00 €KTH, (JaKTOPHHUI aHaTi3.

Unmao cydacHHX JJOCIiIKSHB OMTUCYIOTh O10THYHI ITi X0/ 10 OLIHOK SKOCTi CepeIOBHINA
SIK aJBTEPHATHBY TPAAUIIMHUM METOJaM, sIKi 3aCHOBAHI HA KOHLEMIi TPAHUYHO JOIYCTUMHX
KOHIICHTpAIlif HOPMOBaHWX TIOKa3HUKIB. JloBemeHo, mo OioiHAMKALisA Ta OiOTECTYBaHHS
MIPUPOAHUX 00’ €KTIB JTa€ 3MOTY BECTH PETYISIPHHI MOHITOPUHT IX eKoJoriuHoro crany [4, 11].
[Ipu bOMY MipOIO €KOJIOTIYHUX TOPYIIEHb CIYTYIOTH peakilii 0ioTu (TecT-00’€KTiB), a piBHI
a010THYHUX (PaKTOPIB PAHTYIOTHCS 3a CTYIICHEM iX BKJIaAy B mi nopymreHHs [8, 10]. Taki metomm
BUSIBIISIIOTBCSI OCOOJIMBO 3pYYHHMHM Ta MOKA30BUMH IIPH OI[IHKAaX TOKCHYHOCTI CepeJoBHINa,
a/DKe TOKCHYHICTh — Kputepit Oiomoriunmii [10, 17]. CyTb nIpHIOMIB TOKCHKOJIOTIYHOTO
KOHTPOJIIO TIOJISITAE y CIIOCTEPEKEHHI 3a OyIb-IKOI0 XapaKTEPUCTUKOIO TECT-00 €KTiB, SKi
PO3MIIICHI B JOCTIKYBaHOMY CEPEIOBHUIIII B TOCTPOMY YH XPOHIYHOMY ekcriepuMenTi [2]. Taxk,
6ioTecTyBaHHS YCHIIIHO 3aCTOCOBYETHCS IIPH OLIHKaX TOKCHMYHOCTI MOBEPXHEBUX BOJ, JOHHUX
BiJIKJIaliB, KOHTPOJIIO TOKCHYHOCTI CTIYHMX Box oo [1, 2, 11, 14, 16].

[Ipn ominkax cTaHy TiIPOEKOCHCTEM, sIKi 3a3HAIOTh AHTPOIOTEHHOTO HaBaHTAKCHHS,
peaxkiiist TecT-00’€KTiB Ha TOKCHYHI YMOBH, SIK IPABHJIO, OLIIHIOETHCS 32 HASIBHICTIO CTATHCTHYHHUX
3B’SI3KIB MK OKPEMHMMH TiAPOXiMiYHMMU Ta Olonoriynumy napamerpamu [9]. HasBHicTbh Takux
3B’SI3KIB HaWYacTillle BCTAHOBIIOETHCS 3a JOIMOMOTOI0 MapHUX koedimieHTiB kopessinii. Kpim
TOTO, B PE3yJIbTaTl PO3paxyHKiB KOe(DIIIEHTIB KOpessil sl BCIX Map 3MiHHUX OTPUMYETHCS
KOpeJIsiLliiHa MarpHuils, sika € OCHOBOKO JUIs IMOAAJBLIMX CTATUCTUYHUX OLIHOK, HANPUKIIA[,
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TaKMX, K JAeTePMIHAIIMHUN aHai3, OaraToBMMipHa perpecis abo aesiki Moxudikallii KiacTep-
anamizy [18]. 3okpema, mpm 00podui gaHWX OIOMOHITOPHHTY TiIPOEKOCHCTEM OCOOINBO
e(eKTHBHUMH € IIPOLIEAYPH IeTepMiHamiifHoTo aHam3y [8, 9]. JloBeneHo, o BOHU Jaf0Th 3MOTY
KOPEKTHO TIPANIOBAaTH 3 JTaHUMH, BUSBIATH aJeKBaTHI OiONOTIYHI 1HIUKAaTOPH TOKCHYHOCTI,
aHaJIi3yBaTH SKOJIOTIYHI NOPYIICHHS, aBTOMAaTH3yBaTH JIarHOCTHKY, HOPMYBaHHS Ta paHTyBaHHS
¢axrtopiB TokcmaHOCTI [11, 18]. TakuM 4YHHOM, KOpEIALIAHUNA 1 HEeTCpMIHAMINHUA aHAII3 SK
MeTond (paKTOPHOro aHaNi3y AaHHX JAalOTh 3MOTY OTPHMATH aJCKBATHI OLIHKH PE3yJbTaTiB
TOKCHKOJIOTTYHOTO KOHTPOJTIO T1APOEKOCHCTEM.

Mertol0 HamuMX JOCIHi/DKEHb OyJI0 BCTAHOBHTH MeEXaHI3MH (DOPMyBaHHsS TOKCHYHOCTI
JIOHHHMX BiAKIaAiB piuok PiBHEHCHKOT 00J. IiJ] BIUIMBOM XIMIYHUX MApaMeTpPiB ITOBEPXHEBHUX
BOZ 3ac000M (haKTOPHOIO aHaji3y Pe3yJabTaTiB OIOTHYHOrO Ta TIAPOXIMIYHOIO MOHITOPHHIY
JIOCITITHUX BOZOMM.

Marepianan Ta MeTonu

BuBuanu cepenni Ta Maii pidukH, sKi Hanexarb 0o Oaceitny [lpum’siti, po3ranioBaHi B
LEeHTpaJbHIN yacTHHI PiBHEHCHKOT 0OJ. Ta 3a3HAIOTH AHTPOIIOIEHHOTO HABAHTAXKEHHS PI3HOI
IHTCHCHUBHOCTI.

Bono36ipni 6aceitHu pidok po3ramoBaHi y mMexax BommHcpkoro Ilomiccss Ta 9acTKOBO
Kutomupcerkoro [omices (6aceitn piuku Cayd y rupi).

OMiHKY eKOJOTiYHOTO CTaHy NOCHIAHWX PIYOK IMPOBOIMIN 32 3arajlbHONPUHHATHAMA
METOIUKAMH, 3T1IHO 3 JAHUMH T1IPOXiMIYHOTO MOHITOPHHTY PiBHEHCHKOI 00JIACHOT €KOIOT19HOT
incmekmii 3a 2009-2013 pp.

Tak, [yt 3araabHOI OIIHKH SKOCTI MMOBEPXHEBUX BOJ OYJI0 BUKOPHUCTAHO METOMUKY [15],
sIKa 3BOJIUTHCS IO BU3HAYCHHS KOMILICKCHOTO SKOJIOTIYHOTO 1HICKCY 3a TPhOoMa OJIOKaMHU MOKa3-
HuKiB. OI[IHKY BMICTY TOKCHYHHUX PEYOBUH MIPOBOIMIIM 32 KoedirienTom 3a0pynaenns (K3) 3ria-
HO 3 KePIBHUM HOPMATHBHUM JOKyMeHTOM [12]. /Iy 6e3mocepeHbo1 eKOI0r0-TOKCUKOIOTTYHOT
XapaKTepUCTUKH MOBEPXHEBHUX BoJ Oyno BukopucraHo metoauky JI.IT. bparincekoro [3], sikuii
y BIAMOBIAHOCTI 3 TPaAMIIHHUMK MPUHLIKIAMH TiApo0ioIoriyHoi kiacudikamii BUIUISE PiBHI
TokcuuHoro 3adpyauennst (PT3) rigpoexkocuctem. [TpuHINT OIIHKK BMICTY TOKCHKAHTIB Y BOJI,
IO SIKUX METOIMKA BiTHOCHTH OKpeMO (hTOPHIH 1 BC1 BayKKi METaJIH, KPIM Mii, TIOJIATAa€e B CyMarii
KOHIIGHTpAIIiif, HOPMOBAaHMX 3a TpaHUYHO-HomycTUMHMHU KoHIeHTpamissmua (IIK) mist Bomoiim
pudOTOCTIONAPCHKOTO MIPH3HAYCHHS.

Binbip moHHHMX BiAKIAIIB 3MIMCHIOBANIM BiAIOBITHO IO HOPMOBAHOI METOOWKH [6], y
MIEPioaU BECHSHO-TITHBOI Ta OCIHHBO-3UMOBOi MeskeHi 2012-2013 pp. y cTBopax pidok, sKi
3a3HAIOTh AHTPOTIOTCHHOTO HABAHTAXKCHHS PI3HOI IHTCHCUBHOCTI 1 € ITOKa30BUMH 3 TOYKH 30Dy
HEOOXITHOCTI MPOBEICHHS TOKCUKOJIOTIYHUX JOCIIDKEHB (Tabm. 1).

Buxonsun 13 3aBAaHb JOCHIKEHBb, /I OLIHKA TOKCHYHOCTI JOHHHUX BiJKIaaiB
BHUKOPUCTOBYBAJIM JIBI CXeMHU €KCIIEPUMEHTIB: | — aHaii3 BOJHUX BUTKOK (710 eMKocTel 500 M
BHOCWIJIM TIpoOH noHHUX BiaknaniB (100 r) i nogaBanu 200 M1 AMCTHIIBOBAHOT BOAM); 2 — aHAII3
LITBHUAX TOHHUX BiKIIaaiB (TPOOK JOHHUX BiIKJIA/IiB y CITIBBIIHONICHHI “TOHHI BigK/Ia1u—Boaa”
1:4 300BTYBaJIU MPOTSTOM 4 TOJ1, BiICTOOBaM 12 rOJT 1 BUKOPUCTOBYBAJIH JIJIsl aHAII3Y 310paHuii
HaaAMYJI0BUH map Boam) [19].

Sk TecT-00’€KTH BUKOPHCTOBYBAIN KyIBTYpH IUOYT 3BUYaitHOI (Allium cepa), camaty
nociBHOTO (Lactuca sativa), pscku manoi (Lemna minor), enonei kaHancekoi (Elodea canaden-
sis), akBapiymMHHX puo Tymi (Poecilia reticulate).
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Tabmums 1

KoHTposnbHi cTBOpH BiIOOpY AOHHUX BiAKIaAIB [Uisi O10TECTyBaHHS PIBHIB
TXHBOT TOKCHYHOCTI Y JOCIITHUX piuKax

. Howmep |Bincrans Biﬂ‘ Haru ‘ OOrpyHTyBaHHS HEOOXITHOCTI MPOBEICHHS
Hasga piuku % ! . .
cTBOpy*| rupna, kM | BinGopy ] __ TOKCHMKOJIOTIYHHX JIOCHI/DKEHD
Yerst 1 65,0 03.12.2012 BepxiB’s piuku, OpupoaHuii HoH
2 25,5  02.05.2013 Konrponbhuii myHkT Hikue am6u baciBkyTchKkoro
BOJIOCXOBHINA )
3 23,0 B ckuay crigaux Box M. PiBHe
4 18,0 B ckumy crivaux Box M. PiBHe
5 0,7 KoHTponbHUI yHKT y THPII
3aMUYUCHKO 6 21,5 05.12.2012 ®donoswuii myHKT 15 M. Kocronins
7 13,0 01.05.2013 KonTponsruii myHKT ckuy 3 o/c T30B
«CgicnianJlimite» .
8 11,9 Bruus ckuay criunux Bon «KocromiiibBookaHam)
9 2,7 KoHTponbHUI MyHKT CaMOOYHCHOI 31aTHOCTI piuku (9 kM
Hiokde M. Kocromins)
Cryq 10 94,5 04.12.2012 Brmus ckupy criuaux Box o/c 11 «KomyHansHUK» (DOH)
11 6,5 01.05.2013 KonrponbHuii myHKT y rupiti
Crybenka 12 21,2 29.11.2012 KoHTponbHUi MyHKT CKUAY 3 0/C MiANPHEMCTBA
02.05.2013 «KneanpkomyHcepBic» (poH)
13 12,4 BrnmB ckuay CTiUHUX BOJ 3 0/C MiANIPHEMCTBA

_ _ «KeBaHbKOMYHCEpBicY
. 9H MiIIEHHS] KOHTPOJPHUX CTBOPIiB HABEJIEHO HA pHC. 1.
*TIpumirtka. 'eorpadiune posmime OHTPO. CTBOpIB HaBEIEHO Ha PHC. 1

3a pesynpraramu 0i0TECTyBaHHs PO3PaxOBYBaM IHTErpabHUHN (EKCIPECHUI) MTOKa3HUK
TOKCHYHOCTI [2]:

ne: T — iHIeKc TOKCHYHOCTI TOCIiIKYyBaHOT TPOOH;

Ik — BenmmumHa TecT-peakiii y KOHTPONBHIH mpooi;

lo — BenmmumHa TECT-peakiii y JOCTiKyBaHii mpooi.

Jis oanbInoro y3araibHEHHs Pe3yabTaTiB, OTpUMaHUX Ha OCHOBI 0iOTECTIB, 3 METOIO
ix yHidikarii OyIro 3acToCOBaHO 11’ ATHOATHHY IIKATY, 3T1THO 3 pekoMeHmarisMu upextusu €C
2000 [5], mo xapakTepu3ye eKOJIOTIYHUH cTaH cepemopuiia (Taom. 2).

Tabmurs 2

Or1iHKa CTaHy BOJIOMM 32 TTOKa3HUKaMHU O10THYHOTO TECTyBaHHS [5]

Ekostoriunmii cran

[Toxaznuku — -
BiAMIHHHI ‘ XOPOIIUH ‘33.Z[OB1J'II)HI/II71 ‘ IOTaHUH ‘ JUy’Ke IoTraHui
[HTerpanpamii 0anm TOKCHYHOCTI 1 2 3 4 5
CMepTHICTh TBAPUHHUX TECT-00 €KTIB, % <10 10-20 21-33 34-50 >50
[urioyBanHsa a00 CTUMYIIALIS POCTY TE€CT-
Y VI POCLY <10 1025 2650 5175 75

00’exTiB, %

Pesynpratn excniepuMeHTiB 00pobisimu cratuctuaHo [8, 13]. Kpurepiem mocroBipHOi
TOKCHYHOCTI BBKAJIOCS CTAaTHCTUYHO 3HAYMME BiIXWJICHHS B HOCHTIJI BiJ KOHTpomto () mpu 5%
piBHI 3HagymIOCTI (32 KpuTepieM CThIONEHTA). 32 BU3HAYCHUMH 1HIEKCAMH TOKCHYHOCTI Y CXe-
Max eKCIepPUMEHTIB i3 LITbHUMH JOHHUMH BiJKJIaJaMH Ta 3 1X BOAHUMH BUTSDKKAMH PO3paxo-
BYBAJIM CEpPEIHIN Oasl TOKCHYHOCTI TI0 KOKHOMY BOITHOMY 00’ €KTY, IO 110 3MOTY TIOPiBHATH 1X
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EKOJIOTIUHHI CTaH MiXk co00I0 y pi3Hi nepiofan poky. DakTopHHUil aHaMmi3, IO HepeadayaB BeTa-
HOBJICHHsI Koe(il[ieHTIB Bapiallii, Kopesiil Ta AeTepMiHaiii MK eKClIepUMEHTaIbHUMH O3Ha-
KaMH IPOBOIMBCS B paMKax Iporpamuoro nakery Excel.

Puc. 1. CuryaiiiHa kapTa-cxema po3MillleHHs] KOHTPOJIbHUX CTBOPIB BiOOPY MOHHMX BiAKIAAIB Y piuKax
PiBHEHCBKOT 00I1.

Pesyabraru i ixHe 00roBopeHHs

Pesynbrary eko0TiqHOT OLIHKH SKOCTI TOBEPXHEBUX BOJI IIPEJICTABIEH] y TaoI. 3.

OTxe, 32 MAKCUMaJIbHUMH 3HAYEHHSIMU O3HAK ITOBEPXHEBI BOJM BCIX OCHIAHUX PIYOK
nanexars 10 II kiracy sikocti. 3a cepetHiMK 3HAYSHHSIMU 03HAK YC1 PIUKH, KpiM p. YCT1 Hajexarh
1o 11 xnacy sixocri. ll{orpaBya, aHami3 sSIKOCTI BO/M 32 OKPEMHUMH OJIOKAMHM Ja€ 3MOTY TIOMITHTH,
110 HaMBHIII KaTreropii Mo BCix piukax mMaiau Tpodo-carnpodioaoriyni Ta crenudivHi NOKa3HUKH.

3a pesyibpTaTraMu PO3paxyHKIB KOCQillieHTa 3a0pyIHEHOCTI MOXKHA 3pOOUTH BHUCHOBOK,
110 JT0 HAHOLIBIN 3a0pYTHCHHUX PIYOK 32 OJIOKOM CIIeU(iYHAX PSYOBUH TOKCUIHOT JTii HAJIC)KATh
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p. Yers Ta p. 3aMYHCHKO, SIKI XapaKTePU3YIOThCS K “OpymHi” piuku. Piuka Ciyd mae Kpamiuii
CTaH 3-TIOMDK IHIIHMX PidOK — i CTaH OI[IHIOETHCS K “TIOMIPHO 3a0pyaHeHuit”. ICTOTHHI BILUIUB
Ha 3a0pyIHEHHS TTOBEPXHEBHUX BOJ AOCIIHUX PIYOK YHHATH 1I0HH MiJli Ta QTOPHIH.

Knacudikamis exocucrem pivok JLII. Bparincekoro [3] 3a piBHAMH TOKCHYHHX
3a0pyIHEHb IMOKa3aa, 1o OUIBIIICTE PIYOK XapaKTEPU3YIOThCS SIK “TIMEPTOKCHYHI” 3a BaXKKUMH
MeTajiaMu Ta Miaao. Hafimenin 3a0pyaaenoro € p. Cityd: 3a M0 “TIOJITOKCHYHA”, 32 IHITUMHE
BaXKUMH METaJaMH “TIONITOKCHYHA” Ta “rimeprokcuyHa”’. IToBepXHEBI BOAM IHIIUX PIYOK
XapaKTepPU3yBAIUCS TIEPEBAXKHO SIK “TiIMEPTOKCHYHI .

Taomug 3

Exonoriyna oIiHKa sSIKOCTi BOAM JOCIIKYBaHUX PIYOK Y Mexax PiBHEHCHKOT 001
3a TIAPOXIMIYHUMH TTOKa3HUKAaMH B KOHTPOJIBHUX CTBOpax

Peuopuna, Mr/av g Yers _ p. 3aMYHCBKO p. Ciyu p. Cry6Geinka
Mmakc.* | cep. Makc. |  cep. Makc. |  cep. Makc. | cep.

Cynbgaru 86,40(3) 65,12(2) 62,50(2) 28,09(1) 69,70(2) 47,46(1) 143,60(4) 67,21(2)
Xaopuau 50,34(3) 23,75(2) 37,60(3) 2,11(1) 26,94(2) 17,42(1) 20,50(1) 16,30(1)
pH 8,40(5) 7,68(2) 8,18(4) 7,68(2) 8405 8,17(3) 8,40(5) 6,74(2)
3aBucCIi ped-HU 26,40(4) 12,14(3) 26,80(4) 16,05(3) 20,20(3) 14,20(3) 36,00(5) 7,95(2)
Posunnennii O, 7,65(2) 9,18(1)  6,73(4) 9,185(1) 8,86(1) 8,89(1) 8,84(1) 14,62(1)
NO, 17,80(7) 3,07(4) 16,60(7) 8,12(6) 1,63(3) 0,64(1) 3,22(5) 0,32(1)
NO, 0,72(6) 0,352(5) 0,51(5) 0,175(4) 0,38(5) 0,06(2) 0,17(3) 0,08(3)
AMOHI#i-10H 2,15(6) 0,78(5)  6,80(7) 0,94(5) 0,58(4) 0,26(2) 0,85(5) 0,29(3)
BCK 3,62(6) 5,09(5) 10,90(6) 6,09(5) 7,38(6) 4,39(5) 5,29(5) 1,92(3)
CDOC&)aTI/I 2,37(6) 0,52(4) 1,09(4) 0,057(1) 0,32(3) 0,12(1) 2,42(6) 0,78(4)
3anizo 0,71(5) 0,41(4) 2,51(7) 0424) 0,544) 034(4) 0304) 0,21(4)
Mapranenp 0,06(4) 0,03(4) 0,094) 0,02(2) 0,17(5) 0,09(4) 0,06(4) 0,02(2)
Mias 0,08(6) 0,01(4) 0,10(7) 0,027(6) 0,02(5) 0,01(4) 0,05(6) 0,03(5)
Huuk 0,08(5) 0,04(4) 0,04(4) 0,014(2) 0,02(2) 0,01(2) 0,08(5) 0,05(5)
dropunu 0,42(5) 0,23(5)  0,70(6) 0,365(5) 0,22(5) 0,12(2) 0,54(6) 0,29(5)
Knac (1) 11(4,9) 0-11(3,6) 14,9 11(3,3) 1I(3,7) 24 1143 12,9
Cran 3a/10B. 3a/10B. 3a/10B. XOPOIIMH 3aJ0B. XOPOIIMH 3aJ0B. XOPOIIMH
CrymiHp YUCTOTH  3a0pyaH.  3a0pyaH. 3a0pyaH.  4Wcra  3a0pygH.  9WcTa  3a0pyaH.  4YmcTa

*[IpumiTka. [To3a ny)xkaMu — ycepeaHeHi 3Ha4eHH T1APOXIMIYHUX IapaMeTPiB 32 POKH CHOCTEPEKEHb Y
KOHTPOJIbHUX CTBOpPaAX; B AYXKKaxX — KaTe€ropil AKOCT1 BOAU 3a KOKHHUM IMOKa3HHUKOM, 3I'IJTHO 3 IKMUMHU BHU3HA-
HaJii KJj1ac AKOCT1, CTaH 1 CTYIIIHb YUCTOTU BOAU.

Takum uyMHOM, TIpOBE/IEHA OLIIHKA T'iIPOXIMIYHMX MapaMeTpiB PiYOK BUSBHJIA HAHUTipIi
KaTeropii IKOCTi BO/IM 3a IOKa3HUKaMHU TPO(O-canpoOionoriqyHoro Ta crenudigHoro (TOKCHYHOTO)
OJIOKIB, SIKI BHACIIIOK MPOLIECIB CUHEPTi3My W aAMTHBHOCTI 3/IaTHI MPU3BOANUTH JI0 TOKCHYHUX
eeKTiB.

Bigomo, 110 TOKCHYHICTh CEpeNoBHIa MOKHA MEPEBIPUTH 3a peakiLisMHu O10TH IIij| yac
nepeOyBanHsl B HboMY. OCKIJIBKHM caMe JOHHI BIIKJIaIH TiIPOEKOCHCTEM aKyMYJIOIOTh 3HAYHY
YacTHHY 3a0pyIHEHb 1 BHACHIOK (i3UKO-XIMIYHUX 3MiH CEpEIOBUINA MOXYTh CHPUUYUHHUTH
BTOpPHHHE 3a0pymHCHHs moBepxHeBuX Boj [10, 17], HamMu Oyino mpoBeACHO OiOTECTYBaHHS
JIOHHUX BIJIKJIQJIIB y KOHTPOJBHUX CTBOpax pidok. OLIHKY TecT-peakiiidi OpraHi3MiB pi3HHUX
TAKCOHOMIYHMX TMOPSIJIKIB MPOBOJMIIN 33 JBOMA CXEMaMH: y XPOHIYHHUX EKCIIEPUMEHTaX TecCT-
00’ekTH mepeOyBa y CEPEOBHUII 3 IUIBHUMH JOHHUMH BIKIaJaMH Ta Y CEPCIOBHIII 3
iX BOJHMX BUTSDKOK. 3 METOIO BiJCTEXKEHHS 3MiH TOKCHYHOCTI JOCHIHUX TiIPOEKOCHUCTEM
BIIPOJIOBXX POKY Bi0ip Mpo0 JOHHUX BIJIKIAIB i MOCTAHOBKY EKCIEPHMEHTIB IPOBOAMIN Y
MEPiOIU BECHSIHO-TITHBOI Ta OCIHHBO-3UMOBOT MEXKCHI.

Pesynbraru OioTecTyBaHHS Npe/CTaBIEH] y Ta0m. 4-5.

3rizHo 3 1aHUMU TaOi. 4, y3arajbHEHHS 32 BCiMa TeCT-00’€KTaMH BHSIBIISE Taki CepeaHi
IHTerpaJibHi 6aJIM TOKCUYHOCTI BOJTHUX BUTSKOK JIOHHUX Bi/IKJIaJICHB T1/JPOEKOCUCTEM Y BECHSIHO-
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W BiX

VYers — 3,36 — craH 3a00BUIbHAN; p. 3aMYHCHKO — 2,8 — CTaH MepexiaHu
XOPOIIIOTo 10 3a10BLIbHOTO; p. CTybenka — 2,2 — cran xopouuii; p. Ciiyd — 2 ¢craH Xopormi. Y

JITHIA miepiof: p.

W BiJ 3a0BLIBHOTO JIO [TOTAHOTO; P.

VYetst — 3,6 — cTaH nepexigHu

OCIHHBO-3UMOBHH TIEPIO: P.

3amuucbko — 3,1 cran 3amoBinbHUi; p. CTyOenka — 3 — cran 3amoBinsHui; p. Ciiyd — 2,9 — cTan

[TopiBHSHHS yCepeIHCHHUX IHTErPalbHUX OajiB

MEPEXiTHUHA BiJ XOPOIIOTO A0 3aJ0BLIBHOTO.

TOKCHYHOCTI 32 C€30HAMH [Ia€ 3MOTY 3POOHMTH BHCHOBOK PO OLIBII BUCOKI PiBHI TOKCHYHOCTI

(3,15 — cran 3a70BUIbHUN),

BOJIHUX BUTSDKOK JIOHHHX BIJKJIAJIIB Y OCIHHBO-3UMOBHH IEPiof

Taomuus 4

MTOPIBHSHO 3 BECHSIHO-JITHIM (2,59 — cTaH MepexiAHMI BiJ XOPOIIOro 10 33J0BIILHOIO).

Pesynbraru 6i0TeCTyBaHHS BOAHUX BUTSDKOK 13 IOHHUX BiJKJIAJIB TOCHIDKYBAHAX PIYOK

y Mexax PiBHEHCHKOT 00J1. y KOHTPOJIBHUX CTBOPAX
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Tabmurg 5

Pesynprarn 6ioTecTyBaHHS HITPHUX TOHHUX BIAKITAIIB TOCIIIKYBAaHAX PIIOK
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3rigHo 3 HaHUMHK Ta0J. 5, y3arajdbHEHHS 3a BCiMa TECT-00’€KTaMH BHUSBIISIE TakKi CEPeIHi
IHTerpajbHi 0aJd TOKCHYHOCTI LITBHUX MTOHHUX BIAKJIAIB TiIPOCKOCHCTEM y BECHSIHO-TITHIN
nepiom: p. Yerst — 3,83 — cTaH nepexigHuii Bi 3a0BUIBHOTO 10 MOraHOro; p. 3aMYKChko — 3,1 —
crtaH 3aa0BUIbHUIA; p. CTyOenka — 2,5 — ctan xoporwii; p. Ciyd — 2,6 — cTaH NepeXiTHuN Bij
XOPOIIIOTO 10 330BUILHOT0. Y OCIHHBO-3UMOBHUH Tepiof: p. Yers — 3,4 — cTaH 3a0BUILHHIA;
p. 3amunceko — 3,35 cran 3an0BiabHUN; p. CTyOenka — 3,0 — cTan 3agoBubHMA; p. Ciayd — 2,6 —
CTaH MePeXiIHU Bil XOPOIIOTo 10 3aA0BIIBHOTO.

[TopiBHSAHHS YCEPEAHEHUX IHTCTPAIBHHUX OaIiB TOKCHYHOCTI y Pi3HI CE30HH Ja€ 3MOTY
3pOOUTH BUCHOBOK IPO O1JIbIII BUCOKI PIBHI TOKCHYHOCTI IIIIbHUX JOHHUX BiIK/IaICHb Y BECHIHO-
niTHi# nepiof (3,01 — cTaH 3a10BIIBHHUI), TIOPIBHSIHO 3 OCIHHBO-3UMOBHM TIepiofoMm (2,84 — ctan
MEPEXiIHUH BiJl XOPOIIOTO J0 3aJ0BIIBHOTO).

[epeBipky pe3ynbraTiB eKCIEPUMEHTY MPOBOIMIM 32 JOMNOMOIOI0 BCTAHOBIICHHS
noctoBipHOCTI 3a Kputepiem CrhromeHTa [2, 8] OCHOBHOI Ipynu Bif KOHTpoJbHOI. Ile mamo
MOXKJIMBICTh BHSIBUTH CTBOPH Y JOCHI/DKYBaHHMX pIdKax, sIKi XapaKTepU3yIOThCS XPOHIYHOIO
TOKCUYHOIO €0 AOHHHUX BiIKJIaACHb 1, BIAMOBIAHO, Ti, [0 HE YHHSATH XPOHIYHOT TOKCHYHOT
aii. Tak, gt p. Yers 3 mSTH [POAaHAIi30BaHUX CTBOPIB JIMIINE y CTBOpPI BHIe C. BepxiB He
BUSIBIICHUH (DAaKT XpOHIYHOI TOKCUYHOT J1ii SIK BOJHUX BUTSIKOK, TaK 1 IIJIBHUX JIOHHUX BiJKJIaIiB
3a OUIBIIICTIO TECT-00’ €KTIB POTATOM POKY.

JloHHI Binkigaau p. 3aMYHCHKO HE TPOSBUIM XPOHIYHOI TOKCHYHOI Jii JIUIIE y CTBOPI B
Mexax ¢. Maja Jlrobamia. Pemira 1ocmiqHUX CTBOPIB XapaKTepr3yBaaacsi XPOHIYHOK TOKCHYHOO
JI€I0 TOHHMUX BinKIaaiB npotsirom poky. s p. Cioyd TOKCHYHMMHU BHSIBHIIMCS BapiaHTH 3
LITPHAMH JOHHUMH BiIKJIaJIaMH y BECHSIHO-TITHIN ITepiox y CTBOPI Buiie M. bepesHe; B OCIHHBO-
3MMOBHII IEpiol y BapiaHTax i3 BOAHOIO BUTSDKKOIO IOHHHX BiJKIIa/IeHb Y CTBOPI BUIlle rupia. Y
perTi BUMaaKiB (akT TOKCHYHOCTI JOHHUX BigkimamiB p. Ciryd He miATBEPIUBCS.

st p. CryOenka GpakT TOKCHYHOCTI BCTAHOBJICHO JIMIIIE y CTBOPI B Mekax cMT KiieBaHb,
HIDKYE CKHJY 3 OYHUCHHUX CHOpYH mianpueMcTBa «KiieBaHbKOMYHCEPBIC» VIS IITBHUX JOHHHX
BIZIKJIA/IIB Y BECHSHO-JIITHIH MEPiO/ O BCIX TECT-00’ €KTaX.

AmHaii3 oTpuMaHux KoeimieHTiB Bapiamii (Tadi. 4—5) CBIAYUTH PO 3HAYHY Bapiadesib-
HICTH 0aJiB TOKCHYHOCTI M’k okpemMumu ctBopamu (Cv>25%), 1110 T0BOJHUTH 4y TIUBICTH 00pa-
HUX TecT-00’€ekTiB. [l{onpaBaa, y cxeMi eKCIIepUMEHTY 3 BOIHOIO BUTSKKOIO JIOHHHX BiJIKIIa/ICHb
3HaYeHHS Koe(IIIEHTIB Bapiamii Mo BCiX TeCT-00’€KTax Oy/iH IMOMITHO BHIIMMHK 3a 1X 3HAYCH-
HS y CXeMi 3 IUIbHUMH JTOHHAMH BiIKJIaJaMH. 30KpeMa, HalO1IbIl 3HAYHOIO BHSBHJIACS Bapia-
OCJIbHICTh 1HIEKCIB TOKCHYHOCTI 3a TecT-peakiiiero P, reticulata, sKvii y BECHSIHO-JITHIN 1epion
oliHIOBaBcs Ha piBHI 45,39 ta 41,37% y ociHHBO-3UMOBHH Tiepioa. Takok 3HAYHOIO BHUSBUIIACS
BapiabesbHICTh 1HIEKCY TOKCHYHOCTI TecT-00’exTa A. cepa, BianoBinHo 38,35 ta 32,54%.

[opiBHSAHHS BapiabeabHOCTI O3HAK 1HICKCIB TOKCHYHOCTI B MEKaX OKPEMHX CTBOPIB 3a
pe3ynbTaraMu 010TeCTyBaHHS yCiX TECT-00’€KTIB y JBOX CXEMax CKCICPUMEHTY HaBEIACHO Ha
puc. 2.

VY cxeMi 3 BOAHUMH BHUTSHKKAMH BapiaOCIbHICTh 1HICKCIB TOKCHYHOCTI Oyjia 3HAYHOK y
OinbIIiH KibKkOCTI cTBOPIB: Nel (69,6%), Ne5 (43,7%), Ne6 (71,6%), Ne10 (49,6%), Nel12 (44%)
ta Nel3 (47,5%), mopiBHSIHO 31 CXeMOIO 13 HUTBHUMHU JOHHUMHE Bigkinagamu: Nel (45,53%), Ne6
(49%), Nel0 (42,2%) ta Nel2 (33,5%).OueBuHO, 11€ 3yMOBIEHO BiIMIHHICTIO ¥ TIOKAa30BOCTI
pPI3HHX CXeM eKCIepHuMEHTy. B 000x cxemax 1ie Oynm CTBOpH, IO HE 3a3HAIOTH CYyTTEBOTO
AHTPOINIOTEHHOTO HAaBaHTAKEHHS, 3 XapaKTePUCTHUKOIO SKOCTI TMOBEPXHEBHX BOJ ~4uCcTa” 1
’IepexigHa Bifl YMCTOI 10 330BIIBHOI”, TOMY PEaKIiii TeCT-00’€KTIB Mali MOMITHI PO301XKHOCTI.

VY cTBOpax, 10 3a3HAIOTh CYTTEBOTO aHTPOIIOIEHHOTO HABAHTAXKEHHS, & SKICTh MOBEPX-
HEBUX BOJl XapaKTEPHU3YEThCS K “3a0BiIbHA”, BCTAHOBJICHA HU3bKa BapiaOEIbHICTH 1HCKCIB
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TOKCUYHOCTI JIOHHUX BiakinaniB (Cv<25%) B 000x cxemax excriepuMeHTy. Lle cBiguuTh mpo Te,
110 BCI TeCT-00’€KTH OIHAKOBO YYTJIMBO pearyBajid Ha TOKCHYHI KOMIIOHEHTH SIK IIJIbHUX JIOH-
HHX BIJIKJIQJIIB, TaK 1 iX BOIAHUX BUTSIKOK.

BOJIHI BUTAKKI 3 JTOHHIHX BIJIKIATIE LIUTRHI JTOHHI BiZIKIaIH
- 80 L 60
70 T + 50 1 L
40 T -1 I 30 '£
30 . i - ? 20 ; I % % - _':_
TR S w Tl f
1 23 45 6 7 8 910111213 123 456 78 910111213
CTBOPH CTIOCTED €K EHb CTBOPH CTIOCTE €K EeHb

+ BECHAHO-TITHIIIIEP10]] ® OCIHHBO-3HMOBHIINEPI0] = CEPETHE 3a [IepiofH CIOCTe] e eHb
Puc. 2. BapiabenbnicTs o3Hak (Cv, %) iHIEKCIB TOKCHYHOCTI JOHHUX BiIKIAMAIB PIYOK y Pi3HUX CXeMax
€KCIIEPUMEHTY.

VY Tabi. 6 HaBeIEHO Pe3yJIbTaTH BCTAHOBIICHHS KOPEIISIIIHUX 1 JleTepMiHa[IfHUX 3B’ SI3KiB
MIX 1HICKCAMU TOKCHYHOCTI JIOHHUX BIAKJIAIB 3@ PI3HUMH TECT-00’€KTaMH Ta TiAPOXIMIYHUMHU
MMOKa3HUKAMU SIKOCTI MIOBEPXHEBUX BOJI JIOCIITHUX PIYOK Y Pi3HI CE30HH POKY.

Amnauti3 Tabi. 6 mokasye, 1o KOpeJsIiifHI 3aJIeKHOCTI MK JOCTIKYBaHUMHU TapamMeTpa-
MH B OCHOBHOMY XapakTepH3yBaJuch sk rnomipHi (0,3<r<0,5) Ta cepenni (0,5<r<0,7) [8, 13].

BMicT y BOAI pO3YMHEHOrO KHMCHIO MaB CepeJHI KOPEJSIiiHI 3aIeKHOCTI 3 1HAEKCaMU
TOKCUYHOCTI JIOHHHUX BIJKJIAIIB 3a BCiMa 03 BUHSTKY TECT-00’€KTaMu B 000X CXeMax eKcIie-
puMeHTy. BMicT y BOxi XJIOpHIIB 1 3aj1i3a Maji Cepe/iHi Ta MOMIpHI KOPEJSILiHHI 3aJIeKHOCTI 3
1HJICKCAMU TOKCHYHOCTI Y CXeMi 3 BOIHHUMH BUTSDKKaMHU. Y CGKCIICPUMEHTAX 13 IUIbHUMH JOH-
HUMH BIJKJIaJaMyA HAaHOUIBII 3HAYMMI KOC(IIIIEHTH KOPEISIil MK MTOKa3HUKAMHU SIKOCT1 BOIH i
iH/IeKCaMU TOKCUYHOCTI OyJIM BUSIBJICHI JiMIle 3a TecT-00’ektoM P, reticulata.

JerepMmiHaliifiHuii aHaymi3 AaB 3MOrY OLIHUTH (YHKLIOHAJIBHY 3aJIEKHICTh MIX
BEJIMYMHAMHU TiJPOXIMIYHHUX XapaKTEPUCTUK JOCITI/DKEHUX PIYOK 1 BEJIMYMHAMHU 1HJIEKCIB
TOKCUYHOCTI JIOHHUX BinKiaaeHb. OTpuMaHi KoeQillieHTH, 10 HE TICPEBHUIYBaIl 3Ha4eHb 0,45,
CBiYaTh NPO HE3HAUYHWH BIUIMB CEPEAHBOPIUHMX TiPOXIMIYHHUX XapaKTEPUCTHUK BOIHOI TOBII
Ha TecT-peakiii 010TH NpH OLIHKaX TOKCUYHOCTI JOHHUX BiIKIIA/IB.

Tak, mnpoBeneHuit (GaxkTopHMi aHami3 Ja€ MiJACTaBM CTBEP/PKYBaTW JIMIIE IIPO
OMOCEPEIKOBAHUH BIUTMB Ha (POPMYBaHHS TOKCHYHOCTI JOHHUX BIIKJIAJCHb TAKKUX T1APOXIMIYHUX
MOKa3HUKIB BOJAM SIK PO3YMHEHWI KHCEHb (HaiBMII 3HaueHHs Koe(ilieHTIB Kopelsiii Ta
nerepminanii, Bigmosiauo 0,62 i 0,39), 3amizo (-0,54 i 0,29), wmapranens (-0,67 i 0,45) Ta
xsopuais (0,62 1 0,39).

[IpoBeneHuit aHajai3 TOKCHYHUX BIACTUBOCTEH JOHHHUX BiIKJIaAiB PiuoK PiBHEHIIUHM
JaB 3Mory c(opMyiroBaTH TEBHI y3arajibHEHHsS. J[Jis BOIHUX BUTSDKOK JIOHHUX BIJIKIIAJiB
Oyl XapaKTepHi OUIbII BUCOKI PiBHI TOKCHYHOCTI B OCIHHBO-3UMOBHUH MEPioi, a /ISl IIIbHUX
JIOHHUX BIJKJIAIIB — Y BECHSIHO-JIITHIHM. Lle 3yMOBIIOE HEOOXIMHICTh TX PO3MIBHOTO aHAII3Y
IIPU TOKCHKOJIOTTYHUX OLIIHKaX TiJpOoeKocucTeM. XPOHIYHA TOKCHYHICTh JOHHUX BIJKIAIB €
XapaKTEePHOIO JIJIsl CTBOPIB PIYOK, SIKi 3a3HAIOTH AaHTPOIIOICHHOT'O HABAHTAXKCHHS, 1110 T ATBEP/DKYE
HU3bKa BapiaOesIbHICTh 1HAEKCIB TOKCUYHOCTI B 000X CXeMax eKCIIEPUMEHTY.
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Tabmurg 6

3aeKHICTh 1HAEKCIB TOKCHYHOCTI JOHHUX BIAKIAJIIB PIUOK (32 peakLisiMH TeCT-OpraHi3MiB)
BiJl T1IpOXIMIYHHX TTOKa3HHUKIB SIKOCTI MOBEPXHEBUX BOJI

BOHHa BUTSKKA JOHHUX BIHKH 1B 1inpHi IIOHH] 1IKIaIn

. e S . 3 S

S N I S = 3

Tloka3HUKH, § s S 3 = § £ g < B

wr/aw? S 2 S S 2 S 2 S S =2

~ ~ ~ S 2 ~ ~ ~ 8 2

g = g i
Cynbparu 0,179 0272 0,288 0.294 0.080 0.106 0.143 0233 0.104 0.384
0,020 0,070 0,080 0,090 0,010 0,010 0,020 0,050 0,010 0,150
Xnopuan 0516° 0,545° 0526 0,518 0458° 0.161 0202 0164 0071 0,624

0,270 0,30 0,280 0,270 0,210 0,030 0,040 0,030 0,010 0,390
pH 0.288 0327 0317 0,302 0292 0.193 0240 0149 0241 0846

. 0,080 0,110 0,100 0,090 0,090 0,040 0,060 0,020 0,060 0,720
3aBuci -0.209° -0223 -0340" -0283 -0.115 -0274 -0312 -0.197 -0278 -0.326

€UOBUHI 0,040 0,050 0,120 0,080 0,010 0,080 0,090 0,040 0,080 0,110,
osummennii 0.486° 0,574° 0,549 0566  0.501* 0,556° 0.593° 0.509° 0534 0,621

KHCEHb 0,240 0,330 0,300 0,320 0,250 0,310 0,350 0,260 0,290 0,390
NO, 0415 0319 0171 0.279 0363 -0.097 -0.036 -0.028 -0.148 -0.144

0,170 0,100 0,030 0,080 0,130 0,010 0,001 0,001 0,020 0,020

3

NO, 0080 0029 -0,007 -0,067 0002 -0.185 -0282 -0.064 -0331 0.157
0,010 0,001 - 0,004 0,030 0,080 0,004 0,110 0,020

Awmoniii-ion  0333" 0196 0,081 0.039 0, 269 0.109 0.047 -0,012 0,003 -0.260
0,110 0,040 0,010 0,002 0,070 0,012 0,002 - - 0,070,

bCK 0379 0337° 0309 0153 0354 0297 0261 0327 0156 0,555

) 0,140 0,110 0,100 0,020 0,130 0,090 0,070 0,110 0,020 0,310
Docdaru 0,015 -0,085 -0.166  0.106 0036 -0231 -0.169 -0,089 -0.230 0.026
0,010 0,030 0,010 0,001 0,050 0,030 0,010 0,050
3aiizo -0.531 531° -0472° -0371" -0.399° -0.541" 0057 0023 -0.016 0.134 -0, 519°
0,280 0,220 0,140 0,160 0,290 0,003 - - 0,020 0,270
Maprasems -0.331° -0.348" -0.349" -0.397° -0.284 0038 -0,051 -0,055 0.038 -0.671*

0,110 0,120 0,12 0,160 0,080 0,001 0,002 0,003 0,001 0,450

Mign 20,017 -0,061 -0011 -0.097 0032 -0,005 -0,074 -0,037 -0.094 -0.517*
- 0,004 - 0,009 0,001 - 0,005 0,001 0,009 0,270

LluHk 0305 0180 0,091 0257 0285 -0,147 -0.112 -0,003 -0.278 -0.028
0,090 0,030 0,008 0,070 0,080 0,020 0,010 0,080 0,001

Dropuan 0240" 0075 -0.122 -0142 0117 0100 0074 -0,065 0,181 -0.328

0,060 0,006 0,010 0,020 _ 0,010 0,010 0,005__ 0,004 0,030 _ 0,110
IMpumirka. Y qucenbHUKY — KoeillieHT Kopessiiil; y 3HaMeHHUKY — KoediuieHT aerepminarii; 0,531 —3Ha-

YEHHS, 110 BUAUICHI JKUPHUM HIPU(TOM, BKa3yIOTh Ha CEPeHIO KopemsitiiiHy 3anexHicTs(0,5<r<0,7); 3Ha-
YEeHHS, 110 TOMiueHi 3HaKoM (*), BKa3yr0Th Ha JOCTOBIPHICTh 3HAYMMOI KOpeLii 3a Kpurepiem CTbrofeHTa
(P<0,05).

PiBHI TOKCHYHOCTI JOHHHX BiIKJIa/(iB MAIOTh MPSIMHUI KOPEISIIHNAN 3B’ 30K 13 BMICTOM
Y BOJIi PO3YMHEHOTO KMCHIO Ta XJIOPHUJIIB 1 00EpHEHUIT 3B’ 530K 13 BMICTOM 3aJ1i3a Ta MapraHiio.

Tecr-peakiiii 6i10TH B NMEBHOMY KOHTPOJBHOMY CTBOPI MOXYTb CYTTEBO BIJIPI3HSATHCS
3aJIeKHO BijJ cXxeMH OiorTecTyBaHHs (LUIBHI BIAKIAAW YK TXHI BOJAHI BUTSIKKH), IO MOTpeOye
PETeNBHOro MiIdopy TECT-OpraHi3MiB pi3HOT TAKCOHOMIYHOT MPUHAJICIKHOCTI.

CITMCOK BUKOPUCTAHOI JIITEPATYPU
1. Anexcanoposéa B. B. TlpuMeHeHue Meroja OMOTSCTUPOBAHUS B aHAIM3C TOKCHYHOCTU
NIPUPOJHBIX U CTOYHBIX BOJ (Ha npumepe HmxHeBapToBckoro p-Ha TiomeHCKoil oOnacth):
MoHorpadus. HmwkueBaprosek: M3n-so HukHeBapt. rymanut. yH-ta, 2009. 94 c.
2. biorecTyBaHHS y MPUPOAOOXOPOHHIN mpakTuili / TexHiuHuii koMmiTeT 3i cranaapru3aiii TK
82 ”OxopoHa HABKOJIHUIIHLOTO MPUPOTHOTO CEPEIOBHUIIA Ta PAlliOHAILHE BUKOPUCTAHHS pe-
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APPLICATION OF FACTOR ANALYSIS IN THE ASSESSMENT OF TOXICITY
FORMATION IN SEDIMENTS OFRIVERS OF RIVNE OBLAST

O. Biedunkova

National University of Water Management and Nature Resources Use
11, Soborna St., Rivne 33028, Ukraine
e-mail: bedunkovaolga@mail.ru

The author revealed that it is the substances of peat, saprobic and toxicological units
lead to the worst category of surface waterquality of the rivers in Rivne Oblast. Those sub-
stances are able to accumulate in sediments. The researcher analysed the samples of undis-
turbed sediments and their water extracts which were taken from the rivers with different
anthropogenic load during the autumn-winter and spring-summer low waters by bioassay
in chronic experiments. The author also considered the test reactions of indicator organisms
of different systematic groups in order to assess the toxicity index of sediments between 7.6
and 72.6% at the same time, the research rated toxicity from I (“excellent” condition) to V
(“extremely bad”). The research also evaluated variability of toxicity indicators that indi-
cated chronic toxicity of sediments in the rivers with high anthropogenic load. Nevertheless,
the water extracts had higher toxicity levels in autumn-winter period, while the undisturbed
sediments showed greater toxicity indicators in spring-summer period. This results in the ne-
cessity of their separate analysis during the toxicology assessment of hydro-ecosystem. The
author discovered the direct correlation connection of sediments’ toxicity with such hydro-
chemical parameters as dissolved oxygen (correlation and determination coefficients are 0.62
and 0.39 accordingly) and chlorides (0.62 and 0.39). The research also determined the inverse
relationship with the content of iron (-0.54 and 0.29) and manganese (-0.67 and 0,45).

Keywords: hydro-ecosystem, toxicity, test objects, factor analysis.

®AKTOPHBINA AHAJIN3 ®OPMUPOBAHUSA TOKCUYHOCTH
JIOHHBIX OTJIOJKEHUM PEK POBEHCKOM OBJIACTH

O. BenynkoBa

Hayuonanvuwiil ynusepcumem 600H020 X035UCMEA U NPUPOOONOLbI0BANHUS
ya. Cobopnas, 11, Posno 33028, Yxpauna
e-mail: bedunkovaolga@mail.ru

BBIICHEHO, YTO K yXyALIGHHIO KayecTBa IOBEPXHOCTHBIX BOJ peK PoBeHckoit
06J'I. NPUBOAAT TTOBBIIICHHBIC KOHLICHTPAIIUU OMOTeHHBIX BCIHICCTB M TSXKCJIBIX METAJIJIOB.
IIpensuaena yrpo3a HosiBICHHS TOKCHUECKHX 3(P(EKTOB B Cllydae aKKyMYISIIUH JAHHBIX
JMIEMEHTOB B JIOHHBIX OTIOKEHUAX. OOpa3Ibl MEMbHBIX JOHHBIX OTIOKCHUH M UX BOTHBIX
BBEITSDKEK, KOTOpBIE OTOMPANCh W3 CTBOPOB PEK C PA3HOM aHTPONOTEHHOW HarpysKoit
B IIEpHOJ OCCHHE-3UMHEH W BECEHHEe-JIeTHEH MeXEHH ObUIM IpOaHaIH3HPOBAHBI
METOlaMH OMOTECTHPOBAHMS B XPOHUYECKHX JKCIIEPUMEHTaX. TeCT-00BEeKTHI pa3IMuHbIX
CUCTEMATUYCCKUX I'PYTIIT ONIPEACIIATIN UHACKC TOKCUIHOCTHU JOHHBIX OTJIOKECHUM B npeaeinax
or 7,6 no 72,6%, a Gamn TOKCHYHOCTU OT | (cocTosHME «OTIMYHOE») 10 V (cocTostHuE
«OUeHb TUIOXOe»). BapmaOembHOCTh TOKazaTenell CBHACTENBCTBOBAA O XPOHUYECKOM
TOKCHYHOCTH JOHHBIX OTJIIOXKEHHH B CTBOPAaX pPEK CO 3HAYUTENHHOM aHTPOIIOTEHHOH
Harpy3koi. /Iyl BOIHBIX BBITSDKEK JOHHBIX OTIOKSHUH OBUIM XapaKTepHBI Oosiee BEICOKHE
YPOBHH TOKCHYHOCTH B OCEHHE-3MMHHI MEPHO, a JUIsl LEJIbHBIX JOHHBIX OTIIOXKEHUI — B
BECCHHE-JICTHUI. YCTaHOBJICHA npsaMast KOppeIsIIMOHHAs CBA3b TOKCUYHOCTU JOHHBIX
OTJIOKEHUII ¢ coep>KaHNEM B BOJE PACTBOPEHHOTO KUCJIOPOoAa (KO3 PHLUNEHT KOPPETSILUT
1 nerepMuHanum, cootrercTBeHHO 0,62 1 0,39) u xmopuaos (0,62 u 0,39) u oOpatHast CBsI3b
¢ comepxanueM xenesa (-0,54 n 0,29) u mapranma (-0,67 u 0,45).

Kniouesvie cnosa: THAPOIKOCHUCTEMA, TOKCHYHOCTH, TECT-OOBEKTHI, (hAKTOPHBIH
aHaJn3.



