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LEPIDOPTERA, DIURNA IN THE NATURAL RESERVE OF «MEDOBORY»

The article provides a concise information on Lepidoptera, Diurna, their biological features and value
in the wild. It offers information about environmental conditions for existence of day butterflies on
the territory of Natural Reserve of "Medobory "; it also highlights their most interesting ecological
groups. The day butterflies include a big group of lepidopterans with the day-time lifestyle, namely
Papilionidae, Pieridae, Lycaenidae, Nymphalidae. They are characterized by clavate antennas and
absence of a clutch mechanism on the wings. The group also comprises the Hesperiidae Ta
Zygaenidae due to their day-time activity. The history of entomofauna studies on the terrain of the
modern Natural Reserve dates back to 1870, when M. Lomnytsky was exploring the territory by order
of the Physiogeographic Committee of Krakow Academic Association. He made the first
entomofauna descriptions. The modern studies have been carried out by the author since establishing
of the Natural Reserve. The Natural Reserve of «Medobory» is situated on the eastern borderline of
Western Podilia. It occupies 9516, 7 ha of the best surviving part of the Tovtry mountain range in
Ternopil oblast. The territory features 14 types of natural habitats. The biodiversity facilitated the
formation of a specific and rich entomocomplex, which is characteristic of the Forest-Steppe zone. A
large area of meadow, steppe, and shrub biocoenosis, which are mainly xerothermic, aided preserving
of a variety of steppe species; they are often on the boarder of their areas here. A large area of natural
timber stand promoted formation and preserving of the indigenous forest entomocomplex with a range
of rare species. Collecting and installing of insects lasted for 16 years according to methods, which
are generally accepted in entomology. Currently, the entomological collection comprises 596
exemplars of 101 species of butterflies, which belong to this ecological group due to their lifestyle
and certain features of structure. The article provides a systematic list of day lepidopterans with short
ecological descriptions. Among the enlisted lepidopterans, the paper highlights 6 species added to the
Red List of Ukraine, 3 to the European Red List, and 1 to the list of [UCN. A special attention is paid
to the species of steppe and meadow-steppe complex, which were saved here on small islands of
biotopes of aborigines, and frontier-areal species, that testifies to the value of the protected territory
for maintenance of biodiversity. The article does not lay claim to a final list, as research of butterflies
proceeds and the lists will be enriched in the nearest years. Keywords: day lepidopterans, ecological
descriptions, natural reserve.

Key words: day lepidopterans, ecological descriptions, natural reserve

PexomeHnnaye no npyky Haniitina 11.07.2017
H. M. dpobuk

VIIK 556.114.6:502.51(282.03)(477.85)
0. M. JIAKYCTA, C. C. PYJIEHKO

YepHiBenupkuil HallioHaILHAH yHiBepcuTeT iMeHi FOpist @enproBuua
Byl. M. Korrobuncekoro, 2, UepHirii, 58000

BMICT CIIOJIYK KAPBOHY Y KOJIOJISI3HIN BOI
YEPHIBELIbKOI OBJACTI

Brnepuie 3aificHeHO qocmiKeHHST BMICTy cnoiyk KapOoHy y Konoas3HiNM BOAi pi3HUX BOAO30ipHHX
OaceiiniB UepHiBenpkoi obmacti (3a nepion 2013-2014 pp.). BusiBneno, mo piBeHb rizpokapOoHaTiB
ta niokcuny KapOony y muThii Boxi konozassiB IliBniunoi BykoBuHuM He € cTabinmpHHM, 1 3a
JOCHTIKYBaHMN TepioA MOKa3aB TeHICHLio a0 3poctanHs. JoBeaeno, mo xonuentpauii HCO; ta
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CO, cuHepryloTh SIK 3 arpoxiMiyHHUMH, AarpoeKOJIOTIYHUMH IIOKa3HUKaMH, TaK 1 3 JAESIKUMHU
XapaKTepUCTUKaMH arpoHaBaHTaXeHHs. [loka3aHO MeBHI BiIMIHHOCTI 32 BMiCTOM BYTJIEKHCJIOTO Ta3y
Y KpUHHLSX, PO3TALLIOBAHMX HA TEPUTOPIAX Pi3HUX BOJO30ipHUX OaceiiHiB periony.

Kniouosi crosa: konoosasua eooa, eiopokapbornamu, diokcud Kapbory, azpoexonoziuni noKasHuKu, azpoximiuHi
noKazHuku, azponasanmaicenis, Yepniseyvka obnacme, Juicmep, [lpym, Cipem

s MemkaHIiB 6araTboX yKpaiHCBKHX CUT IOCTYII A0 CTAJOr0 Ta 0e3MeYyHOro BOAONOCTayaHHS yce
e 3aluiIaeTbess NpoOneMaTHyHUM. 3rifHo 3 ngaHuMu CHoibHOI MOHITOPMHIOBOI HpOrpaMu
BOO3/IOHICE®, y 2012 poui nocTymoM 10 LEHTPai30BaHOTO BOJONOCTaYaHHS KOPHCTYBAJOCS
mume 22% CimbChKMX MeNIKaHIiB. BimnoBimHo, Omm3pko 11 MH. JKHTENiB cenma 3MyIIeHi
BUKOPUCTOBYBATH iHII JKEpea, 3 SIKUX IePeBa>KHIUM MOMUTOM KOPHUCTYIOThCS Kpunui [10].

B xomoms3HHX BOAax B Pi3HUX KOHIIGHTPAIIAX MICTAThCS 65-70 XiMIYHHUX €IEMEHTIB, B TOMY
yrcni (i3ion0riYHo HeoOXiAHMX, ecceHuianbHuX [10]. 3 HUX 3HAa4YHY YACTHHY CTAHOBIATH CIOIYKH
Kap6ony, Hitporeny, Kansiiito, Marnito, Hatpito, @ocdopy Toimo.

Pozuunni MmiHepanpHi crmonmykn KapOoHy y BoJax MiICTATECS B OCHOBHOMY Yy BUTJISI
po3unHeHoro niokcuay KapOony Ta kapOoHATHHX i TigpokapOoHaTHUX i0HIB. KimbKicTh OCTaHHIX Y
po3paxyHky Ha CO, 3Ha4HO MEPEBUILYE KUIBKICTh BUIBHOTO JIOKCHIY BYIJIELIO, PO3YMHEHOIO Y BOJI.
IimpokapOoHaTHi i0HM TepeOyBalOTh y piBHOBa3i 3 E€KBIBAJIEHTHOI KINBKICTIO 10HIB MAarHiro i
KaJbLio [9], 110 BU3HAYAE iX MPUUETHICTH JO TAKOTO MOKA3HUKA SK KOPCTKICTb.

3a3HavyaeThCs, IO YMICT 1 AMHAMIKa PO3UMHEHOT0 BYTJIEKHCIIOIO ra3y € BaJINBUM ITOKa3HUKOM
CaHITapHOTO 1 3arajJbHOTO EKOJIOTIYHOTO CTaHy BOAHOTO 00’ekTa. Tak, MiABHINEHI KOHIIEHTpAIil
OBOI0 Ta3y MOXYTh CBIAYMTH TIpo 3a0pyOHEHHS BOAM PO3YMHHUMH JIETKOOKHCHIOBAHUMH
OpTraHiYHUMHU PEYOBHHAMH, MTPEBATIOBAHHS BiIHOBIIOBAIBHUX TporieciB Tomio [9]. Kpim Toro, CO,,
SKUH, IIBUAKO PO3UMHSIIOUMCH B MiA3EMHHUX BOJax, 3HWXKye ix pH 1 3mimrye B HMX KapOOHaTHY
piBaoBary B ctopoHy HCOj; [1]. Takox, MpUCYTHICTH BYTJIEKHCIOTO Ta3y CHPHIE AKTHBHOMY
MPOTIKaHHIO MPOIIECIiB PO3UMHEHHS BOJIOBMICHUX MOpia. Po3umHu 30aradyrorscs rimpokapOOHaTaMu
HaTpi0 (MarHito, Kanbiliro). B pesymbraTi 3pocTae MiHepamizalis MiI3eMHHUX BOJI, a CKJIJ] PO3YHHIB
CTa€ XJIOPUIHO-TiIPOKapOOHATHO-HATPiEBHIA (MarHi€BO-HATPi€BUH, KANIbIIi€BO-HATPIEBUN).

I'onoBHUM [KEpETIOM TiIpOKapOOHATHHUX 1 KApOOHATHHUX 10HIB Y MPUPOJAHHUX BOAAX € MPOIECH
XIMIYHOTO BUBITPIOBaHHS i PO3YMHEHHS KapOOHATHHX IOPIiJl BalHSKIB, MEpPrelliB, TOJOMITIB. 3HaUHA
KITBKICTh TiApOKapOOHATIB HAAXOMUTh 3 aTMocepHUMH omagaMi W TPYHTOBHUMH BOJaMHU.
Kapbonatai # rigpoxapOOHaTHI 10HM MOTPAIUIAIOTH y BOJAOHMH 31 CTIYHUMH BOJAMH MiIAIPHUEMCTB
XIMIYHOI, CHJIIKaTHOI, COMOBOI Ta IHIHMX Taly3ed MPOMHUCIOBOCTI. Y PIYKOBHX BOJaX BMICT
ripoKapOOHATHUX 1 KapGOHATHHX 10HIB KoMBaeThes Bia 30 10 400 Mr/av’. V mimseMHux Bojax ix
BMiCT OMiTHO 3pocTae — 150-900 mr/mm’ [4].

3rigHo Jlep:kaBHHMX caHITapHUX HOpPM Ta mnpaBui «lirieHiyHi BUMOTHM JO BOAM TIHTHOI,
npu3HaueHoi Juis cnokuBaHHSA moguHoto»: J[CanlliH 2.2.4-400-10 [3], cmomykum KapbGony y
KOJIOIS3HIH BOAI HE HOPMYyOThbes. IIpoTe, BOHM CTAaHOBJATH 1HTEpEC, BUKIMKAHUH iX BHUCOKHUM
YMICTOM y BOAI Ta BIUIMBOM Ha TaKi MOKa3HWKHU siK pH, 3araimbHi KOPCTKICTH 1 JykHicTh. Tak, pH
3aNeXXuTh BiJ CcHiBBigHOMmMEeHHS (opm kapOonaTHOi kmciotu. IIpm pH < 4,4 y Bomi aHamiTHYHO
BM3HAYAETHCA TIIBKK KapOoHaTHa kucnoTa. [Ipu pH = 4,4-8,6 y Bozi B piBHOBa31 3HAXOIATHCS BiJIbHA
kapOoHaTHa KHcioTa U TimpokapOonatu. Ilpm pH = 8,6-12 y Bomi mpucyTHi KapOoHaTH W
rizpokapOoHaTH [4].

OCKUIbKM KOJOAA3HY BOAY BHUKOPHCTOBYIOTH SK JUISI NUTHHUX, TaK 1 IS TOCHOJApCHKO-
MOOYTOBUX IIUIEH, TO CHiA BIAMITHTH, IO OPCTKICTh BOAM 3aBIA€ IMKOAW SK y TMOOYTi, Tak i
3I0pOB’I0 JMIOAWHU. JIoBEIEeHO, MO KOPCTKA BOMAa YCKIIAMHIOE MPAHHS, OCKUIBKH PO3YMHHI HATPIiEBI
coJli JKMPHUX KHCIIOT, IO MICTATECS B MWJII — TAJBMITHHOBA 1 CTEapUHOBA — TIEPEXOMATh B
HEPO3YHMHHI KaJbIII€B1 COJII THX caMHUX KUCIOT. Takok He MOKHA BUKOPUCTOBYBATH TBEPAY BOAY IS
Bomopo3unHHKUX (ap6. [Ipu BUKOpHCTaHHI TBEPAOI BOAM MOKE IMOTIpIIYBAaTUCh MIHOYTBOPIOBaIbHA
3aTHICTh BOJHUX PO3YMHIB IMHOYTBOPIOBAYIB, @ TAKOK BOTHEracHa ¢()eKTHBHICTE MiHU. Pa3zoM 3 TuM,
3anexHo Big pH 1 my>KHOCTI, BoZa 3 TBEPICTIO BHIIE 3a 4 MI-€KB/J MOXE BHKIMKATH BiJKIJIAICHHS
IIUIAKIB 1 HakuIy (KapOOHATY KaJbI[i0), 0COOIMBO NpU HarpiBaHHi [6].

ISSN 2078-2357. Hayk. 3am. TepHorm. Ham. nex. yH-ty. Cep. Bioin., 2017, Ne 4 (71) 113



EKOJIOI'TA

IIpoTe *oOpcTKicTh BOAM 4M ii BIACYTHICTh HE TiJIbKHM BIIMBA€ Ha CMAaKOBi SIKOCTI, a MOXe
NPU3BOAUTH 0 PI3HUX POJiB 3aXBOpIOBaHb. Hail0inbIIMM HEraTUBHUM BILIMBOM IIUIAKIB HA JIIOAMHY €
T€, II0 BOHM PYHHYIOTH MPUPOAHY KMPOBY IUTIBKY, SIKOIO 3aBXKIU MOKPHUTAa HOpMallbHa INKipa, i
3a0uBaroTh ii mopu. O3HAKOIO TAKOI'0 HETaTHBHOI'O BIUIMBY € XapaKTEpHHUH "CKpuil" YUCTO BUMHUTOI
mKipu yu Bojoccsi. HaciminkaMu TBepaOCTi BOAM € 3aXBOPIOBAHHS HA TaCTPUT 1 JyOIEHIT, BUPa3KOBY
xBopoOy. [edinur #ony y Bomi Ta 11 BHCOKa JKOPCTKICTh CHPUYMHSE 3aXBOPIOBAaHHA Ha
eHIOKpuHOMNaTii. Bucoka J>XOpCTKICTH BOAM 3YMOBJIIOE BHHUKHEHHS TaK 3BaHUX «KaM’ STHHX
3aXBOPIOBaHb»: CEYOKaM SHa, HUPKOBOKAaM sHA, >KOBYHOKAaM sHA XBOpPOOHM, a TaKOX MOJarpH.
HaTomicTh Boza 3 HU3BKOIO XKOPCTKICTIO, SIK 3aCBITUYIOTh JOCHIPKEHHS BUCHUX, CIIPUSIE BUHUKHEHHIO
CEepLEBO-CYIMHHUX 3aXBOPIOBaHb Ta PO3BUTKY OCTEONOPOTUYHUX 3MiH Y KiCTKOBIiH cuctemi [6].

B Vkpaini nociimxeHHs SKOCTI KpUHHYHOI BOJM 3a yMicToM crosyk KapOoHy 3aiiicHIO€TBCA
MEPEBAKHO Y HAIPAMKY BH3HAueHHS KapOOHATHUX i TimpokapOoHaTHHX ioHiB [1, 4, 5, 6, 10, 11],
HATOMICTh BUBYECHHS YMICTY MIOKCHIy KapOOHY Ha pa3i He Bif3epKalieHO y po0OTax BITUYM3HSHUX
HaykoB1iB. Kpim Toro, Ha Tepuropii [liBHiuHOT ByKOBUHM IaHe MUTaHHA 3aJUIIAETHCS HEPO3KPUTHM,
OCKIIBKH € psii poOiT, Joe JOCTiIKyBalacs SKICTh MUTHOI BOAM JCUEHTPATI30BAHOTO ITOCTaYaHHS
mutre y M. Yepnismi [12, 13].

3Bakaroud Ha BHUIIEBUKJIAJCHY iH(GOPMaLilo, aKTyaJbHICTh AOCHIPKEHHS YMICTY CIOJIYK
Kapbony y xonos3Hil Boi, 30KpeMa Ha TepuTopii UepHiBeUurnHN, HE BUKIINKAE CYMHIBY.

Mera nocainkens. [lopiBHAIBHA OIliHKA yMicTy cnioiayk KapOoHy y komoms3Hiil Bomi pi3HUX
BO030ipHHUX OaceliHiB ToI0BHUX pidok UepHiBembkoi obmacTi 3a mepion 2013-2014 pp.

Marepiaj i MeTOAU AOCTiAKEHD

O0’eKTOM HaIIMX JOCTiIKeHb Oyla KpWHUYHA Boja UepHiBEUUHMHH, TEPUTOPIIO SIKOI MU yMOBHO
po3nominuau 3a BoMo30ipHUMH OacefiHamu ToNOBHHX pidok obOmacti — Haictep, Ilpyr Ta Ciper
(puc. 1). ocmimkeHAs TpOBOIWIN B JIITHIN mepion. BMicT rigpokapOoHatiB i kapOOHATIB BU3HAYAIH
TUTPOMETPUYHO 32 3aTaIbHONPUHHATAMHA MeToAnKamu [16].
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Puc. 1. Cran1ii MOHITOPHHTY Y Meax BOA030ipHIX OacelHiB TOJIOBHUX PIYOK
Uepnisernpkoi obmacti — J{HicTpa, [IpyTa ta Cipety

CratucTuuHuil aHami3 3A1MCHIOBAIIM, BUKOPUCTOBYIOUM KOMIT IOTEpPHY mporpamy Statistica 6.0.
JocToBipHicTh pi3HULI OLiHIOBaIH 3a AonoMoroto U-kputepito Manna-YirtHi [7]
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Pe3yabTaTn gociigkeHnb Ta ix 00roBopeHHs

VYuict cnoayk KapOoHy y KOMOAsS3HIA BOlI pPI3HUX BOJ030IpHMX OacelHIB T'OJOBHHX PidOK
Yepniserpkoi obmacti 3a nepioa 2013-2014 pp. nogaHo B Tabmwuii 1, iX OmMcOBa CTaTUCTHKA — B
TabyuIli 2, a JOCTOBIpHI BIAMIHHOCTI, BCTaHOBJIEHI 3a momomororw U-kputepiro MaHHa-YiTHI, — B
Tabauni 3.

Tabauys 1

VYuict cionyk KapOoHy y KOJI0as3HiH BOMII Pi3HUX BOA030IpHUX OAaCCHHIB TOJIOBHUX PIdOK
YepwiBerpkoi o6macri 3a nepion 2013-2014 pp., Mr/am’

Craniii MOHITOPHHT 2013 p. 2014 p.
PHHTY HCO;, | CO, HCO;, | CO,
p- Anictep
KoctpmxkiBka 448.4 72,6 676,08 178,2
IMToropuiiska 4423 62,7 617,12 180,4
PyxoTtnn 428,5 69,9 828,58 125.,4
XpenaTuk 3427 64,1 832,65 70,40
Xotuncekui HITIT 590,2 64,9 677,10 143,0
p. pyr
Bosan 549,0 180,4 1016,67 267,3
Bpycuutiis 555,1 159,5 630,33 147,7
Jlyxanu 462,8 139,7 859,08 145,2
Henonoxisii 565,8 168,7 645,58 180,4
Yepemomcpkuii HIT 517,5 90,2 348,72 180,4
p. Ciper
banwnis-Iliaripauii 425.5 54,3 686,25 151,8
Bbeperomer 451,4 60,5 655,75 138,6
I'muboka 530,7 147,4 600,85 112,0
Kam'staka 462,1 71,5 894,67 136.,4
Brxuuipkuii HIT 528,7 107,8 550,02 102,5

Tabauys 2

OmnwmcoBa cTaTUCTHKA yMicTy crionyk KapOoHy y konozas3Hii Boxi UepHiBebkoi 00macTi 3a nepion
2013-2014 pp., mr/om’ (N=5)

Poxn Effcem{ Cnonyku | Mean | Median | Mode Min. | Max. Stand. Skewness | Kurtosis
piuKkH Er.
Jlsicrep HCOy 4504 | 4423 Mult. 342,7 | 590,2 39,8 0,9 2,3
CO, 66,8 64,9 Mult. 62,7 72,6 1,9 0,7 -1,8
2013 | Tipyr HCO5 530,0 | 549,0 Mult. 462,8 | 565,8 18,6 -1,4 1,4
CO, 147,7 159,5 Mult. 90,2 180,4 15,8 -1,4 1,8
Ciper HCOy 479,7 | 462,1 Mult. 425,5 | 530,7 | 213 0,2 -2,7
CO, 88,3 71,5 Mult. 54,3 1474 17,4 1,0 -0,2
Jlsicrep HCO5 7263 | 677,1 Mult. 617,1 | 832,7 | 44,0 0,3 -2,8
CO, 139,5 143,0 Mult. 70,4 1804 | 20,2 -0,9 0,4
2014 | Tipyr HCOy 700,1 645,6 Mult. 348,7 | 1016,7 | 1133 -0,2 -0,1
CO, 184,2 180.,4 180,4 1452 | 2673 22,1 1,6 2,8
Ciper HCOy 677,5 | 655,8 Mult. 550,0 | 894,7 59,1 1,4 2,3
CO, 128,3 136,4 Mult. 102,5 | 151,8 9,1 -0,3 -1,9
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Tabnuys 3
OriHKa JOCTOBIPHHX BiIMIHHOCTEH MixK YMicTOM crioiyk KapOoHy y KOJNOAs3HIN BOJII pi3HUX
B0J1030ipHUX OaceiiHiB ToyioBHUX pidok UepHiBenbkoi oosacti 3a 2013-2014 pp., BUSBICHUX 32
noromoror U-kpurepito Manna-YitHi (p < 0,05), (N=5)

Poxu | Cnonyku Baceittin Rank | Rank | Z p- Z P™ 1 2+ 1sided
piyox Sum Sum level level

JTuicrep/Tpyr | 20,00 | 35,00 | 5,00 | -1,57 | 0,12 | -1,57 | 0,12 0,15

HCO; | Juictep/Ciper | 23,00 | 32,00 | 8,00 | -0,94 | 035 | -0,94 | 035 0,42

Tpyr/Ciper | 36,00 | 19,00 | 400 | 1,78 | 0,08 | 1,78 | 0,08 0,10

2013 Huictep/Ilpyr | 15,00 | 40,00 | 0,00 | -2,61 0,01 -2,61 0,01 0,01

CO, Huicrep/Ciper | 26,00 | 29,00 ! B’O -0,31 0,75 -0,31 0,75 0,84

Mpyr/Ciper | 37,00 | 18,00 | 3,00 | 1,98 | 0,05 | 1,98 [ 0,05 | 0,05

Huictep/Ilpyr | 28,00 | 27,00 | 12,00 | 0,10 0,92 0,10 0,92 1,00

HCO5 Huictep/Ciper | 31,00 | 24,00 | 9,00 0,73 0,46 0,73 0,46 0,55

[pyt/Ciper 28,00 | 27,00 | 12,00 | 0,10 0,92 0,10 0,92 1,00

2014 Huictep/IIpyr | 20,00 | 35,00 | 5,00 | -1,57 0,12 -1,59 0,11 0,15

CO, Huictep/Ciper | 31,00 | 24,00 | 9,00 0,73 0,46 0,73 0,46 0,55

Tpyr/Ciper | 38,00 | 17,00 | 2,00 | 2,19 [ 0,03 | 2,20 [ 0,03 | 0,03

[MpumiTKa: >KUPHUM TIPUPTOM BHILUICH] TOCTOBIpHI BIAMIHHOCTI MiXK YMICTOM CIOJIYK
KapOony y koioasa3Hii BoJIi pi3HUX BOI030IpHUX OACCiHIB OJIOBHUX PidOK
UYepHiBelpbkoi o0macTi

YV pe3ynbTati TOCIiHPKeHHS BMICTY TigpokapOoHaTiB B KONOAS3HIM Boai YepHiBerpKoi obmacTi
3a mepiox 2013 p. BCTAHOBJIEHO, IO iX KOHIIEHTpAIlis BapiloBaga B Mexax 342,70-590,20 mr/mm’
(M+m =486,71+17,44 mr/mv’). Y 2014 p. ymictr HCOs y KpHHHYHHX BOJAX PerioHy KONMBABCS B
Mexax 348,72-1016,67 MF/I[M3, [pU UbOMY CepelHe 3HaueHHs ctaHoBuio 701,30+42,05 mr/am’ , 110
CBITUHTH PO A0cTOBipHE 3poctanHs koHIeHTparii HCO; y 1,44 pa3u, B IOPiBHSHHI 3 MTOKa3HUKAMH
2013 p. (Tabm. 4).

3a3HaunMo, 110 JOCTOBIPHUX BiIIMIHHOCTEH MK yMicToM crioiyk KapOoHy y KoNos3Hii BOII
pi3HHX BOA030ipHHX OacelHIB ToNOBHUX pidok YepHiBenbkoi oOmacti 3a 2013-2014 pp.. He
3adikcoBaHO.

BusnaueHHsT yMmicTy BYTJIEKHCIOTH B Konozs3Hii Boxi IliBHiuHOi BykoBWHUW BHSBWIIO, IO
pisers CO, y 2013 p. xonuBaBcs B Mexax 54,30-180,40 Mr/am’, a cepemHiil MOKa3HMK CKJIaB
100,95+11,69 mr/mv’. V 2014 p. MiHIManbHUH TOKa3HUK cTaHoBUB 70,40 MI/IM°, MAKCHMAJIBHAN —
267,30 Mr/mM’, a cepene 3HadeHHs CO, — 150,65+11,62 MI/IM, 1o € nmoctoBipHO BummM (B 1,49
pas3m) 3a aHajoriuni mokazauku 2013 p.

Taxki 3HaYHI KOJIMBaHHS MOYKHA TOSCHUTH THM, III0 BOJA 3 TIMO0KOT KPUHUII 3BUYAIHO MICTHTh
menmre (61u3bK0 50 Mr/aM’), a BoJa B HErTMOOKiH KPHHHIN MOXe MaTH Habarato BUIMI piBeHb (710
300 mr/mm’) [15].

Slxmo 3BepHYTH yBary Ha MPHHAJIEKHICTH MOCTIIKYBAaHUX KOJOJA3IB A0 OaceilHiB TOJOBHHUX
pIYOK pEerioHy, TO TYT CIIOCTEpIraeThCcs MEeBHA BiMMIHHICTh. 30kpema, y 2013 p. ymicT mioKcumy
Kapbony y 3pa3kax Boz, BiliOpaHuX i3 KpUHUII, PO3TAIIOBAHUX Ha TEPUTOPii BOJ0O30ipHOTO OaceiHy
p. IlpyT BHWSIBHBCS IOCTOBIPHO BHWIIMM 3a AQHAJIOTIYHI ITOKA3HWKH, OTPHMAaHI 3 KOJOIA3IB, IO
3HAXOMATHCSA Y Mekax Bomo30ipHuX OaceitHiB p. Jmictep (y 2,2 pasu) ta p. Ciper (y 1,7 pasm)
(Tabm. 4).

Crin BigmituTh, o y 2014 p. koHmenTpariis niokcuay KapOooHy y 3pa3kax Bomu, BimiOpaHux 3
KpHHHUIIb, PO3TAIIOBAHUX B MEXax Bom030ipHOTO Oaceitny p. IIpyT, Tako BUSBIIIACS TOCTOBIPHO
Bumoio (y 1,44 pasu), B TIOpIBHSIHHI 3 aHAJOTIYHUMH IJaHUMH, OTPUMAHUMHU B KOJOIS3HIN BOMI 3
Bo030ipHOTO Oaceitny p. Cipet (Tad. 4).
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Tabnuys 4

O1iHKa JOCTOBIPHUX PIYHUX BIJIMIHHOCTEH XIMIYHOTO CKJIaTy KOJOASI3HOT Boau YepHiBelbKoT
obuacti 3a 2013-2014 p., BctaHoBIeHNX 32 foroMoror U-kpurepito Manna-YitHi (p<0,05; N=15)

Cnoayku Rank Sum Rank Sum U zZ p-level z p-level 2*]sided
HCOy 137,00 328,00 17,00 | -3,96 0,00 -3,96 0,00 0,00
CO, 171,50 293,50 51,50 | -2,53 0,01 -2,53 0,01 0,01

OTpuMmaHi HaMu JaHi Y3TOMXKYIOTbCS 13 JaHUMHM IHIIMX BITUYM3HSHHX Ta 3apyOiKHHX
JociinHukiB, Tak, npu HOCTHiAKEHHI KOJIOASA31B Ta CBEPAJIOBUH Pi3HUX PErioHiB YKpaiHH BUSBICHO,
mo Bmict HCO;™ konuBaetbest B Mexkax 155,6-1055,3 mr/nv’ [5]. BMicT rigpokapOoHaTiB KpHHHYHAX
B0z Boramancekoro mosity (PymyHis) Bapitoe B Mexkax 156-530 mr/nm’ [18], miBaeHHOro periony
Jargio (Itaist) — 67-805 mr/mm’ [17], Tomcbkoro paiiony (P®) —292,8-500,2 mr/am’ [14] (tabn. 5).

Tabauys 5

[opiBHsITEHUH YMICT TigpoKkapOOHATIB Y KOJOIs3HIH BoAiI UepHiBeIbKO1 00IacTi Ta IESKUX PETioHIB
VYkpainu i cBity

HCO;y

YepHiBeubka 00JaCTh:

e y2013p.: 342,70-590,20

e y2014p.: 348,72-1016,67

Ilo perionax Ykpainu:

e  Kuiscbka obmacts (2015 p.) [5] 155,6-684.9
e Kipoorpaaceka obmacts (2015 p.) [5] 1037,0
e Kurtomupceka obsacts (2015 p.) [5] 378,3-524,0
e  Uepnirisceka obmacts (2015 p.) [5] 7933
e IlonraBcbka obaactb (2015 p.) [5] 564,3-1055,3
Jesiki perionn cBiTy:
e  boramancekuii noBiT (Pymysis) (2010 p.) 156-530
e miBneHHui period Jlamio (Itamis) (2012 p.) 67-805
e  Tomcekuii paiios (Pocis) (2013 p.) 292,8-500,2

Tabauys 6

ATrpOoXiMiuHi, arpOeKOJIOTIUHI TTOKa3HUKH Ta JESKi XapaKTEPUCTUKH arpOHABAHTAKCHHS OKPEMHX
Teputopiit UepHiBeIbKoi 00acTi

(=
= ER=a- = X 5 5 5 <
=) -

= é < g 8 = é = E‘ E ’E c>)\' /M % M é /M é %

T EEEGS 8 EE ES|LEB 2| Zz8 | ~8 | »w=
. ES2nEENZ2I 5ol S8 |8EE 2 DS = o e =
Cranuii monitopuary |8 5 = © E| 8 2 ¥ E| 28 |BE5E » 5 5 5 % ‘m
o 2 2z 5 é s 8 = X o |<€ &2 9 = = & g= s z & =
T 0 @m0 5 g 5.2 g sl 5 Z = T 2z S
AEZ=R5gEEES 5 b 3| ®a| "z %z s
= g tl::: % = < A = = = =
KoctpuxkiBka 8,5 80,6 76 68 3,1 96,9 250,1 | 352,1 63
IMoropuiBka 5,9 56, 49 44 3,2 86,8 111,9 | 208.,6 95
Xotuncekuii HITIT 26,3 506,0 62 54 2,2 98,5 139,6 | 270,3 | 662
Bostan 38,8 808,0 62 55 2,5 87,0 162,0 | 189,0 | 330
Bpychuns 30,7 590,2 68 61 2,9 1044 | 217,8 | 251,5 | 520
JlyxaHu 26,2 503,8 64 57 2,8 99,1 1473 | 217,1 90
Hemnomnoxisii 243 467,3 66 61 2,5 103,9 | 291,3 | 284,6 75
Uepemornicekuii HIITT 38,9 367,0 62 55 2,8 131,0 | 72,0 124,0 | 154
Bbanwnis-I1iripanii 14,4 224.4 38 36 2,1 118,9 31,0 97,0 692
Beperomer 22,7 214,0 47 42 2,1 126,0 | 34,0 74,0 316
I'mnboka 39,2 366,6 48 41 2,1 116,0 | 44,0 98,0 154
Kam'ssuka 25,4 2378 49 43 2,0 99,6 1022 | 97,8 722
Brxuunskuit HIIIT 27,1 4242 59 52 2.3 119,0 52,0 183,0 | 200
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Sk yxe 3a3naqanocs, 3rigao JCanlliH 2.2.4-400-10 ymict giokcumy KapOoHy B KOIOIA34X HE
BU3HAYAETHCS, TOMY Bu3HadeHHs1 CO, BigoOpakeHO B MOOAMHOKHX poborax. 3okpema, B mpani [18]
piBeHb BYIJIEKHCIIOrO rasy cTaHoBHB 8,8-44,0 mMr/mM’, a y mpami [15] Bka3aHo, mo ymicT miokcuy
Kap6ouy Moxe konuBaTucs Bix 50 mr/mam’ 1o 300 mr/am’.

3a3HavyaeThCs, MO HA SIKICTh KPUHUYHUX BOZA ICTOTHUH BIUIMB YMHSATH SIK NMPHUPOIHI, TaK i
aTpororersi ¢akropu [1, 4, 5, 6, 10, 11]. Tomy Hamu Oyj0 MpoaHANi30BaHO arpoXiMidyHi Ta
arpoeKoJIOTiYHI MOKAa3HUKH, & TaKOX JACSKI XapaKTepPUCTHKH arpOHAaBAHTaXKCHHS OKPEMHX TEpHTOpIH
YepHiBerpkoi o0nacti, a caMe: KiJIbKICTh BHECEHHS MiHEpalbHUX NOOPHB i MOCIBH C/T KYJIBTYD,
IUIOILA 3€MeNb C/T MPHU3HAYEHHS MiX MOCIBU KYJIBTYp, IHAEKCH arpoXiMiyHOIO Ta arpoOeKOJIOTiYHOIro
OoHiTeTiB, BMicT rymycy, NPK-enemeHTiB, a Takox miinbpHicTh moroinis’ss BPX (tabm. 6).

3a JOMOMOTOI0 METOly TOJIOBHUX KOMITIOHEHT Oynu moOyMoBaHi AiarpamMu MPOEKINii 3MiHHUX
Ha ¢akropHy-uommHy 1-2 (puc. 2). BecranoBneno, mo sk y 2013 p., Tak i B 2014 p. KoHIEHTpaii
HCO;™ ta CO, yTBOPIOIOTH CHUJIBHY ACOL{aIlii0 3 TAKUMHU NOKAa3HUKAaMH SIK 1HIEKCH arpoXiMigyHOIo Ta
arpoeKoJIOTIYHOTO OOHITETIB, TUIONIA 3€MEIb C/T IPU3HAYEHHS 1T TOCIBU KyIbTyp, BMICT Docdopy B
IPYHTI, IO CBLAYUTH PO CHHEPTI3M ix mucnepcii. [Ipu npomy, ymict 6ikapOOHATIB Ta BYTJIEKUCIOTO
ra3y 3a 2013 p. HalicuIIbHIIIE KOPEJIOE 3 TUIOLICI0 3eMelb C/T MPU3HAYEHHS ITiJ] TIOCiBU KYyJIbTYp, a 3a
2014 p. xornentparii HCO; B3araii «cmiBnagae i3 BKa3aHUM IMOKa3HUKOM.

Projec ton ofthe variables on the factor-plane ( 1x 2) Projection ofthe variables on thefactor-plane ( 1x 2)
Active andSupple mentary variabes Activeand Supplementary variables
*Supp lementaryv ariable *Supplem entary variable

05 05r

0.0 00 ﬁ [

Factor2:22,71%
Factor2:2271%

-05 -05

B

N

H‘J‘{’T‘“ljgf

-10 -05 00 05 10 -10 -05 00 05 10
Factor 1:50,77% Factor1:5077%

2013 2014

Puc. 2. Jliarpamu ipoeKIii 3MiHHUX MOKa3HUKIB Ha ()aKTOPHY-IUTOMHKHY 1-2

MF — xinpKicTh BHECEHHS MiHEpaIbHHUX JOOPWB Ha MOCIBHIN IJIOMNII HACEIIEHOTO MYyHKTY, I1; AL
— III0IIa 3eMeJb C/T MpHU3HAYeHHS Mij MOCiBH KynbsTyp, Ta; ACB — arpoximiunuiit 6oniteT; AEB —
arpoekosioriuauii 0onirer; H — BmicT rymycy, %; N — Bmict Hirporeny B rpyHri, Mr/kr; P — BMmicT
®ocdopy B rpynTi, Mr/kr; K — Bmict Karmito B rpyHTi, Mr/kr; CS — moronis’st BPX.
BucHosku

1. BcranoBieno, mo ywmict cnonyk KapOoHy B KOJOMSA3HIA BOAI Pi3HUX BOJ030ipHUX OaceifHiB
UepniBenpkoi obmacti He € crabimpHuM. Tak, 3a mepiom 2013-2014 pp. KOHICHTpAITis
rigpokapOoHaTiB BapiroBana B Mexkax 342,70-1016,67 Mr/av’, a nmioxcuny Kapbony — 54,3-267,3
Mr/m.

2. 3a momomororo U-kputepiro ManHa-YiTHI J0BeIeHO BimHOCHE 30inbmIeHHs KoHIeHTpamii HCO;
ta CO, y KpHHHYHIA BOJI AOCTiHKyBaHOTO periony B 2014 p., B mopiBHsaHHI 3 2013 p.

3. BussneHo, mo mociimkyBaHi cronyku Kapbony sk y 2013 p., tak i1 B 2014 p. yTBOPIOIOTH
CITITFHY acoITiallifo 3 IHAEKCAaMH arpoXiMigdHOTO Ta arpoOeKOJIOTIYHOrO0 OOHITETIB, IIIOMAMU
3eMesb C/T IPU3HAYCHHS IIif MOCIBU KyJIbTyp, BMicToM Dochopy B IpyHTI, 0 CBIIYUTH MPO
CHHEPTI3M iX aucrepcii.

4. 3a ymictom muokcuay KapOoHy y TUTHIH BOZI KOJIOIS31B BUSBICHO TOCTOBIPHI BIIMIHHOCTI MIX
JIOCITIIDKyBAaHUMU TIpoOaMu BOJI, BimiOpaHUX 13 KPUHHIIH, PO3TAIMIOBAHUX HA TEPHUTOPIAX Pi3HUX
BOZ030ipHMX OaceliHiB TOJOBHUX pPidok YepHiBembkoi obmacti: y 2013 p. — mix OaceiiHamu
pigok Juictep-IlpyT, [IpyT-Ciper, a y 2014 p. — mixx O6aceitnamu pigok [Ipyt-Ciper.
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O. Jlakycma, C. Pyoenko

UepHOBUIIKUI HATMOHABHBINA yHUBepcUTeT MMeHH I0pus denpkoBrya
COEPXXAHUE COE}:[I/IHEHI/II;'I VTJIEPOJIA B KOJ'IOI[EBHOPI BOJIE
YEPHOBUIIKOU OBJIACTHU

Briepeble mpoBeJIEHO MCCIEJO0BAHUE COJAEPKUMOIO COEJMHEHHMM yriiepoja B KOJOIE3HOM BOje
pasIUYIHBIX BOOCOOPHBIX OacceiiHoB UepHoBHITKOM oOmactu (3a mepuox 2013-2014 rr.). BersasieHo,
YTO YpOBEHb THAPOKApOOHATOB M AMOKCHIA yriepona B Boxae kojonmeB CeBepHoit bykoBuHBI He
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ABJIsieTcsl CTaOWIIBHBIM, M 32 HCCIEAyeMBbld NepHoi MOKaszan TeHACHIHIO K pocty. [lokasaHo, yto
koHueHtpaiuu HCO; n CO, CcHHEPrHpYIOT Kak C arpoOXMMHUYECKHMH, arpo3KOJOTHYEeCKHUMHU
MOKa3aTeNIAM, TaK M C HEKOTOPBIMH XapaKTEpUCTHKaMHU arpoHarpy3ku. [loka3aHo ompeneneHHbIE
pa3iauuus 0 COJAEPKUMBIM YIIIEKHCIIOTO ra3a B KOJOaX, paclooKEHHbBIX Ha TEPPUTOPHIX pa3HBIX
BOZIOCOOPHBIX 0ACCEHHOB PErMOHA.

Knioueswie cnosa: xonodesnas 6oda, 2udpokapbOoHamvl, OUOKCUO Yenepood, acpodKOIocuYecKue NOKazamel,
azpoxumuueckue nokasamenu, azponazpyska, Yeprnosuykas oonacme, Juecmp, [Ipym, Cupem

O. Lakusta, S. Rudenko
Yuriy Fedkovych Chernivtsi National University, Ukraine

CARBON COMPOUNDS CONTENT IN WELL WATER OF CHERNIVTSI REGION

For the first time, the study of the Carbon compounds content in well water of various catchment
basins of the Chernivtsi region (2013-2014) was carried out.

It is known that Carbon compounds in well water in Ukraine are not normalized. But, they are
interest due to their high content in well water and their influence on such indicators as pH, general
stiffness and alkalinity.

In rural areas well water is used by both drinking and household purposes, and several studies
have proved that described above parameters (when they exceed the norms) are cause damage both in
the household and for human health.

The aim of the research was to compare the Carbon compounds content in well water of various
catchment basins of the main rivers of Chernivtsi region by the 2013-2014.

The object of research was the well water of Chernivtsi region. This territory we are distributed
conditionally along the catchment basins of the main rivers of the region. It is Dniester river basins,
Prut river basins and Siret river basins. The research was conducted in the summer. The
hydrocarbonate contents and carbonates were determined titerometrically according to generally
accepted methods.

As a result of the research, it was found that the Carbon compounds content in well water of
various catchment basins of the Chernivtsi region is not stable. Thus, the hydrocarbonate
concentrations are ranged 342,70-1016,67 mg/dm3, and Carbon dioxide are ranged 54,3-267,3 mg/dm3
by the period 2013-2014.

U-criterion Mann-Whitney demonstrated a relative increase the HCO;™ and CO, concentrations
in the drinking water of the studied region in 2014, compared with 2013.

It was found that the studied Carbon compounds in both years have form a joint association
with indicators: agrochemical and agroecological bonitetes, agricultural area under cultivated crops,
Phosphorus content in soil. It is indicating synergy of their dispersion.

By the Carbon dioxide content in well water the significant differences between the different
catchment basins of the main rivers of Chernivtsi region were revealed. Thus, in 2013, the Carbon
dioxide content in water samples taken from the wells located on the territory of the Prut River basin
was significantly higher than the similar indicators derived for the Dniester River basins and the Siret
River basins. In 2014, the Carbon dioxide concentration in water samples taken from the wells located
within the Prut River basin was significantly higher compared with similar indicators obtained for the
Siret River basin.

Key words: well water, hydrocarbonates, Carbon dioxide, agroecological indicators, agrochemical indicators,
agro-loading indicators, Chernivtsi region, Dniester, Prut, Siret
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