ISSN: 2306-9716 (Print)
ISSN: 2664-6110 (Online)

MIHICTEPCTBO 3AXUCTY AOBKINNA TA NPUPOAHUX PECYPCIB YKPATHU
OEPXABHA EKOJIOTIYHHA AKALEMIA NICAAAUNNOMHOI OCBITU TA YINPABJIIHHA

ERONOTIYHI HAYRM

HAYKOBO-MPAKTUYHN XYPHA 1 (40)

BunpaBHmnunm gim
«[enbBeTnKa»
2022



YAK 502+504 Jlpykyemoca 3a piwiennam Buenoi Paou
epotcasroi exonoeiunoi akademii niciaouniomMHoi ocgimu

ma ynpaeninus (Ne 2/22 6io 09.02.2022 p.)

Csiooymeo npo depawcashy peecmpayiio

KB 24703-14643P 6io 19.01.2021 p.

Exonoriuni Haykm : HayKoBO-TIpakTHYHHH >XypHan / TomoBHmit pemaktop bonmap O.I. — K.
Bunasanumii nim «l'enpBetnka», 2022. — Ne 1(40). — 184 c.

T'onoBHuii pexakrop: bornap O.1., TokTop O10JIOTIYHUX HAYK
3acTynHuk rojoBHoro pexakropa: Haropuesa H. A.
HayxoBuii peqakrop: Mamkos O.A., JOKTOp TEXHIYHUX HAYK
BinnmosinanbHuuii penakrop: Cikauuna B. I

Penakuiiina xoJeris:

l'anasiopa B.I1., mokrop GionoriyHUX HAYK
€pmakoB B.M., TOKTOp TEXHIYHUX HAYK

3axmaroB B./I., TOKTOp TEXHIYHUX HAyK

IBamenko T.I'., kaHaUAAT TEXHIYHUX HAYK
Konimyk B.B, gokrop OionoriuyHux Hayk

Jlykamr O.B., 1oxTop 6i070T{UHIX HayK,

MarmikoB B.A., TOKTOp TEXHIYHUX HayK
Muxaittenko JI.€., TOKTOp O10JIOTIYHUX HAyK
HengeTtoB M.B., 1okTOp Gi0J0TTYHUX HAYK
OsnbueBcekuii C.B., 1OKTOp TEXHIYHUX HayK
Puxenko H.O., nokTop 0i0J0T4HUX HAyK

Pynpko I'.I., TOKTOp reosoro-MiHepaIoriyHUX HayK,
JIOKTOp reorpaivHuX HayK, TOKTOp TEXHIYHUX HAYK
Vimtpkuit O.A., TOKTOP T€OJIOTIYHUX HayK

®inin IL.C., nokTop (Hi3MKO-MaTeMaTHUYHUX HAyK
[lmatkoB I'.I"., mokTOp GiOJIOTIUHUX HAYK

Ha mincrai Haxazy MinictepcTsa ocBith i Hayku Ykpaiau Ne 409 Big 17.03.2020 p. (momatok 1) sxypHai BHecCe-
Huit 10 Ilepeniky HaykoBux (paxoBux BHAaHb YKpaiHu (kareropis «b») y ramysi 6iomoriunnx Hayk (091 — bionoris),
npupoaarunx Hayk (101 — Exomorist, 103 — Hayku mpo 3emimro) Ta TexHiuHuX Hayk (183 — TexHomorii 3axucty HaBKo-
JIUIITHBOTO CEPEJIOBHIIIA).

Kypuan myOnikye (Imicisi pelieH3yBaHHS Ta PeAaryBaHHs) CTATTi, sSIKI MICTATh HOBI TEOPETHYHI Ta MPAKTUYHI
3100yTKH B rayTy3i €KOJIOTIYHNX HayK.

Crarti y BHIaHHI TepeBipeHI Ha HAABHICTh IUIAriaTy 3a JJOMOMOTOI0 IPOTPAaMHOTO 3a0e3MEeUCHHS
StrikePlagiarism.com Bij mosbebkoi kommanii Plagiat.pl.

JKypHan exaoueno 00 misxchapoonoi naykomempuunoi 6asu Index Copernicus International
(Pecnybnixa Ilonvwa)

© [lepxaBHa €KOJIOTIYHA aKaIeMisl MiCIAAUIDIOMHOI OCBITH Ta ympaBiiHHs, 2022



EKOJIOI'TA I BUPOBHMUIITBO. ... ..o 7
Bozhenko A., Grygorieva L., Aleksieieva A., Makarova O. Phyto melioration of tailing ponds to ensure safety

Of population ArOUNA EIEEIPIISES. ........ ...ttt ittt et e e e e e e 7
Bounaap O.I., Puskenko H.O., Jlantes B.E., Maxuiok B.M. bioakymymsist Hg, Cr, Zn, As, Cd, Pb, Cu 'y cuctemi
«IPYHT-POCIIMHAY B 30HI BIUIMBY IIIIPUEMCTB 3 BUPOOHHIITBA 1 IEPePOOKH aKyMYJIATOPHUX OaTaper. ........................ 11
EKOJIOI'TA BOOAHMX PECYPCIB..........ooiiiii e e e 17
Kpaiinokos O.M., Jlyp’e A.H., lpuéuiosa B.M., Kpusunpka I.A. Brmis HadToXiMigHOTO 3a6pyTHEHHS

Ha SIKICTh TII3¢MHUX BOJ (Ha TPHKJIazi bamakiiiBchkoro paifoHy XapKiBCHKOT OOMACT). ... ......ovveiveiineineiieiieeieiaeeinnn 17
Canko O.10., Kyp’saHoBa C.O. Brums aHTPOIIOT€HHHX JUKEPEIT 3a0pyTHEHHS

Ha SIKICTb PIYKU JIHICTEP B MEIKAX YKPATHIL .........oiiee it ittt 23
Xom’sik I.B., Ko3un M.C., Koutw6a L.1O., Bacunenko O.M., Biaacenko P.I1. O6rpyHTyBanHs HEOOXiTHOCTI

OXOPOHH BUTOKIB MAJIMX PIYOK Ha MPUKIIaLi CIOBEUAHCHKO-OBPYIIBKOTO KPSIIKY. ......uvveeeeiieeeeeiieeee e, 28
Mentox FO.C. BukopucranHs CTpyKTYpHO-(PYHKITIOHATBHAX XapaKTEPUCTHK (DITOTLIAHKTOHY

JUTSI OLIIHKK SIKOCTI BOJT 00 €KTIB MPUPOHO-3aM0BiIHOTO (hoHy Yipainu (Ha npukiiaai JioBoro 03epa)........................ 33
EKOJOTTYHUM MOHITOPUMHT ... 38
®@inin I.C., lllepuenko P.FO. CyuacHi 1iuhpoBi TEXHOJIOTIT CYITyTHUKOBOI'O MOHITOPHHIY Ta CJICKTPOHHHI
TeOKaPTOIH(POPMAIIHHIN IHCTPYMEHTAPIH TOCTYITY O SKOJTOTITHOT THPOPMALIIL. ............euie i 38
TEOPETHYHA EKOJIOTTISL ... e 46
Booposa M.C., Yabaskosa JI.A., [Inaunenko 0.0., Absuenko M.O. [TopiBHSIHHS CTyIIeHS BUTbHOPAIUKAIEHOTO
MIEPEKMCHOTO OKMCHEHHS MAKPOMOJIEKYJT 3aJI€KHO BiJT piBHsI CTIHKOCTI copTiB Glycine Max I 10 XBOPOO. ...................... 46
I'punnosa H.B. Peamanrariiiai nepeOymoBu emidiza CTaTeBO3PLUTNX MIypiB MiCIII BIUIUBY Ha OpraHi3M

KITITHHHOTO SHEBOMHEHHSL . .. ...ttt ettt e ettt e e et e et e ettt e e et e ettt e ettt e e e et e e et e e e e e eeeaia 50
Msikymko C.A. OcoOmmBocCTi TpO(IYHUX 3B’SI3KIB HOIMYISIINA TPU3YHIB Yy Pa3i 3MiHU CTPATeTil BIDKHBAHHSL . ................. 55
3ATAJIBHI MATAHHA EKOJIOTTYHOL BESIIEKML ..............oiii it 62

AamnaroBa O.M., ITanesa I.I'. bioinaukamniiiHa omiHKa cTaHy 3a0pyJHEHHS €KOCHCTEM TPYHTY
B3JIOBIK QBTOMOOLTBHUX JIOPIT. . ... ... iuete et e e e e 62

3apy6a JI.B., boiiko O.I1., I'epacumenko O.M., JInTBunenko B.O., Credkiscbknii B.M., ®enopenxo O.B.
[NepcriekTHBH BIPOBaKEHHS B YKpaiHi CHCTEMI MOHITOPHHTY 3BITHOCTI Ta Bepr(iKaIlii BUKHUIiB HOPMaTHBHUX T'a3iB

Y aTMOCHEPY Ta IIIIIXU TX CKOPOUCHESL .. ......euenin et eee et e e e e et e e e e e e e e e e e e e e et e e e e 67
Kotiok JI.A., IBamenko 1.B., llasuina A.B., Bopucrok B.B. Exonoro-6ionoriuni 0ocoommuBocTi

ApOMATUIHUX POCIIMH POIMHU Lamiaceae Martynov B yMoBax nieHTpasibHOTO [omicess YKpaiHu................oooeeviininl. 71
Kpyneii K.C., O6pyu K.I., Puabcbknii O.®., Ckasipenko A.B., Koanuesa H.JI. KommekcHa exosorigHa orjiHKa
CTaHy JOBKULIA 32 IHAUKATOPHUMH TIOKa3HHUKAMH JICPEBHUX POCIHH PEKPEAIiiHIX 30H M. 3AIOPIHIKSL ...........eevveennen.. . 78
Poman JI.IO. Exonoriuna cknanoBa BCTaHOBICHHS CEC B 3aKaAPIIATTL ...........oiuiiie it 85
BIOJIOTTHHA BE3BIIEKA. . ... . ettt e e e 90
Boaommu O.I., Bosiomuna H.O., Kapnenko 10.0., ly6incskuii /I.B., Cymxko JI.FO. Exonoriuni ocodnuBocTi
TIOIIAPEHHS EMEPPKCHTHUX 1HPEKIIH Y MPUPOTHUX OI0IMEHO3AX YKPATHIL ... .. ..uiveitiieieeie e 90

JlaBpinenko B.M., llleBuenko B.I. Bruiis pasioakTiBHOTO 3a0py/JHEHHSI HA CTaH 3[J0POB’sl HACEICHHS
YEPHITIBCBKOT OOTTACTL .......oeeie ittt e 95

Masaiyenxo B.I., IIpuxoasko O.B., Emens T.I., MaaeeBa I}O. bescumnromua manspis,
EPHUTPOTIOE3 TA THTABMOIIII. .. ...ttt 99



YIK 58.01.07.582.632.1:581.45
DOI https://doi.org/10.32846/2306-9716/2022.eco0.1-40.14

KOMIIAEKCHA EKOAOI'TYHA OIITHKA CTAHY OJOBKIAAS
3A IHOUKATOPHHMH IIOKASHHKAMH NEPEBHHUX POCAHH
PEKPEAIIIMHHUX 30H M. SAIIOPIHIKS

Kpyneii K.C.', Oopyu K.1.%, Puabcbknii O.®.%, Cxasipenko A.B.°, Konmnuea H.JL.!

'3anopi3bkuii IepKaBHUN MEANYHUIA YHIBEPCUTET

p. MasikoBcbkoro, 26, 69000, M. 3anopixoks

23anopi3bKuil HalliOHATBHUI YHIBEPCUTET

ByJL. JXKykoBchKkoro, 66, 69600, M. 3amopixxxks

3JlemapTaMeHT OCBITH 1 HayKu 3amnopi3pbkoi 00JIacHOT IepKaBHOT aMiHiCTparLil

p. CoGopuuit, 164, 69107, M. 3amopizkxks

krupeyznu@gmail.com, kolyceva68@gmail.com, chrisobruch2@gmail.com, rylsky@ukr.net, s-k2015@ukr.net

ITpoBe/IeHO KOMIUIEKCHE JOCIIDKCHHS SKOJIONYHOTO CTaHy HABKOJMIIHBOIO CEPENOBHUILA 3-X PEKpealliiHiX 30H M. 3aropioks 3a
MOP(OMETPHYHUMH TTapaMeTpaMy 1HAWKaTOPHUX JEPEBHUX POCIHH, IO AOMIHYIOTh Ha IUX TEPUTOPisX (Aesculus hippocastanum L.,
Acer platanoides L. ta Betula pendula Roth.). Po3po6nenuii aBropamu Metos (iToiHANKalii CTaHy HABKOJIHMIIIHBOTO MPUPOTHOTO Cepe-
JIOBHIIA 32 O3HAKAMH XJIOPO3iB 1 HEKPO3iB IEPEBHHUX POCIIMH JI03BOJISIE KOMITIEKCHO OLIHUTH CTaH TEPHUTOPIT 32 TPH PAHTOBOIO MIKAJIOIO,
sIka CKJIaJICHa Ha OCHOBI IHTEHCHBHOCTI KOJIbOPY MOIIKO/UKEHHX JIMCTKIB. HacTyTHUM MakpOCKOMIYHUM TTapaMeTpoM JOCIiDKEHH OyI10
BU3HAYEHHS 1HTETPAIBLHOTO MOKA3HUKA CTaOUTFHOCTI pO3BUTKY (II'SITH paHroBa mikaia) 3a xoedimieHToM (urykTyrouoi acumeTpii. Bun
Acer platanoides L. € HalibinbII CTIMKAM y OCIIDKYBAaHHX €KOTOIIAX, CTaH JOBKILI 32 KOMIUICKCHOIO OLIHKOIO XapaKTepH3yBaBCsl SIK
«TmOMipHe 3a0pyIHEHHsD) Ha TepUTOPIl naM’aTku npupoan «/lyoosuii raif. Crapi 1yOou» Ta «3aI0BUIBHMID Ha IHIIMX AUISTHKaX. 3a iHTe-
IPaJIbHUM [OKa3HUKOM (DIIYKTYIOUOi aCHMETPIl JIMCTKU KIICHY FOCTPOIMCTOro Ha Teputopii «/{yboBuii raii. Crapi xy0m» Malli He3HA4YHEe
BIIXWJICHHS BiJl HOPMH, Ha BiIMiHY BiJ IHIIMX pPeKpeamiiHuX 30H, A€ BiaMidaiacs CTaOUIbHICTh YMOBHOI 30HH.

3 METOI0 BHSIBJICHHS MOTEHIIHHUX POCIMH [UTsl (iTopeMeianii J0CIiPKyBaIi MOKa3HUKK 3MIIIEHHsT KUCIIOTHOCTI JIUCTKIB JIepeB-iH-
qukaropi. Crilikicts npotoruacty Betula pendula Roth. xapaxrepusyBanacs 3HIDKGHUMH IOKa3HHKaMH OydepHOI pe3HCTeHTHOCTI
(28,04 %) na Tepuropii «/lybosuii rait. Crapi nyom». [IpoTe HalOLIBIIO CTIMKICTIO BHYTPIIIHBOTO CEPEIOBUIIA JIMCTKIB HA 30BHIIIHE
T IKUCIIeHHs Bosozie Aesculus hippocastanum L. Ha ginsaui 6ins «Cxsepy [Ipuxopnonaukisy 1 «Ilapky 3ami3HUYHOT cTaHIii 3amopixoKs-2»
(35,7 ta 38,08 %, BinnosinHo). Kamran KiHChKHil 3BHYAHUIT BOJIOJI€ TAKOXK BHCOKOKO BCMOKTYBAJIBHOIO CHJIOIO JIMCTS, TOMY IIei BHJL
MOKHA PEKOMEH/TyBaTH BUCA/DKYBATH B 3a3HAUCHHX 3€JICHUX 30HAX 3 METOIO KOMIUIEKCHOTO OYHIIICHHS aTMOC(EPHOTO TIOBITPSI.

OdiroiHauKaIiitHI i (HITOMOHITOPHHTOBI METOJH JO3BOJATH Yy MEPCHEKTUBI PO3POOHUTH CHCTEMY MPHPOIOOXOPOHHUX Ta peMe-
JTiamifHUX 3aXOiB IIOAO ONTHMI3alii peKpealiiHuX 30H MPOMHUCIOBHUX MICT B YMOBaxX ypOOT€HHOTO cepefoBHIIa. Kiouosi crnosa:
JIepeBHI POCIHHY, (ITOIHANKALLS, peKpeallis, eKoJoTivyHa OliHKa, (yKkTyroda acuMmeTpist, pH nporormacra.

Complex ecological assessment of the environment by indicator signs of woody plants of recreational zones in Zaporizhzhia.
Krupiei K., Obruch K., Rylsky O., Sklyarenko A., Kolycheva N.

A comprehensive study of the ecological state of the environment was carried out (3 recreational zones) in Zaporizhzhia on
the morphometric parameters of indicator woody plants that dominate in these areas (4desculus hippocastanum L., Acer platanoides L.
and Betula pendula Roth.). The authors developed a method of phytoindication of the state of the environment on the basis of chlorosis
and necrosis of woody plants. The method allows to comprehensively assess the state of the territory on a three-point scale, which is
based on the color intensity of damaged leaves.

The next macroscopic parameter of the study was to determine the integral index of development stability (five rank scale)
on the coefficient of fluctuating asymmetry. The Acer platanoides L. is the most stable in the investigated ecotopes, the state
of the environment for a comprehensive assessment was characterized as «moderate pollution» in the territory of the nature «Oak
Grove. Old oaks» and «satisfactory» in other areas. According to the integral indicator of fluctuating asymmetry of the leaves Acer
platanoides L. in the territory of «Oak grove. Old Oaks» had a slight deviation from the norm, unlike other recreational zones, where
the stability of the conditional zone was noted.

To detect potential plants for phytoremediation, indicators of leaves acidity of indicators were investigated. Betula pendula Roth.
protoplast resistance was characterized by reduced indicators of buffer resistance (28.04 %) in the territory of «Oak Grove. Old oaks».
However, the largest resistance of the internal medium of leaves on external acidification had Aesculus hippocastanum L. on the section
near the «Border Guards Square» and «Park of the railway station of Zaporizhzhia-2» (35.7 and 38.08 %, respectively). Aesculus
hippocastanum L. also had a high suction force of leaves, so this kind can be recommended to plant in these recreational zones to
comprehensive cleaning of atmospheric air.

Phytoindication and phytomonitoring methods will allow in future to develop a system of protection and remediation to optimize
green zones of industrial cities in the conditions of the urbogenic environment. Key words: wood plants, phytoindication, recreation,
ecological assessment, fluctuating asymmetry, pH of protoplast.

IMocTanoBka mnpodjemu. dDitoiHgukaiis € eek- 3MiH 30BHIIIHBOTO CEPEIOBHINA i MAIOTh BJIACTHBICTH
TUBHMM METOJIOM OIIiHIOBAaHHS €KOJIOTIYHOTO CTaHy pearyBaTH paHille, HiK I 3MiHH OyayThb BHSBICHI
TEpUTOPii, OCKITBKH XHBI CHCTEMH IyXe UyTIHBI 0 IHCTpyMEHTaIbHMMH MeTomamu [1-3]. Okpim Toro, aHa-
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Kpymneii K.C., O6pyu K.I., Puiabcbkuii O.D. ...

JITUYHI METOJIM JOCIIKSHHS HEe B 3MO031 HajiaTH iHpop-
MaITi1o o0 (i310J0TIYHO aKTUBHUX (YOPM IOIFOTAHTIB
Ta 1X abloreHHux i 6ioreHHNX TpaHcopmarliid. Jlncropa
IJIACTUHKA JICPEBHUX POCIUH € (DyHKIIIOHAIBHO aKTHB-
HUM OpTaHOM, SIKHH pearye Ha 3MiHH HaBKOJHIITHBOTO
Cepe/IoBUIIA 1 HAHOIIBII YacTO BUKOPHUCTOBYETHCS
B JIOCJIJDKCHHSAX 3 010MOHITOpHHTY [4—7]. [IpurHiYCHHS
pOCTy TUCTS 3HAXOJUTHCS B TPSAMIN 3aJ€KHOCTI Bif
CTYIICHsI 3ara30BaHOCTI MiclleniepeOyBaHHS: YUM BUIIE
3a0pyJHECHHST TIOBITPS, TUM MEHIIE MOPQPOMETPUIHI
napamerpu smcra. [Iporte, Ha Kanb, ChOTOIHI (iTOIH-
JUKAIHI  JTOCTIDKCHHS TIPAKTHYHO OOMEXKYIOThCS
JIEK1TPKOMA IMTOKa3HUKaMH, Y TOMY YHCITi MOp(hOoMeTpHY-
HUMU TIapaMeTpamu Jiucta. ToMy MOIIyK iHIIUX 1HIHU-
KaTOPHHX O3HAK ACPEBHUX POCIMH Ta X MOPIBHSUIEHIN
aHaJli3 JI03BOJIMTH MPOBOJUTH 00’ EKTHBHY OIIIHKY €KO-
JIOTIYHOTO CTaHy TEPUTOPIi.

AKTYyaJIbHiCTh J10CJiIKeHHsl. 3a3HaueHa BUIIIC
iH(pOpMaIlisT OKPECIIE 3HAUYNIICTh OOPaHOTO JJOCIHi-
JOKCHHS Ta aKTyali3ye HEOOXIIHICTh TPOBEICHHS
EeMIIIPUYHHUX JIOCITIJUKCHb Ui PO3IIUPEHHS CIEKTPY
IHAMKATOPHHUX O3HAK JEPEBHHUX POCIHH y cHcTeMi 0io-
IHAUMKALIHHUX JOCIIKEHD.

3B’5130K aBTOPCHKOI0 A0POOKY i3 BasKJIMBUMU HAY-
KOBHMH Ta MPaKTHYHUMM 3aBAaHHsMH. [IpoBencHe
JOCITIDKEHHS TO3BOJIMTH HAYKOBILIM, CTYIACHTAM, SIKi
3aiMalOThCSl CKOJIOTIYHHM MOHITOPHHTOM Ta OlOiHIH-
Kalli€x0, BUKOPHCTOBYBATH PO3NIMPEHUHA CIIEKTP 1HIH-
KaTOPHHX MOKa3HUKIB ICPEBHUX POCIHH UIS BUBUCHHS
€KOJIOTIYHOTO CTaHy TEPUTOPIH Ta 3aCTOCOBYBATH KOMII-
JIEKCHUH TIAXIJ B €MITIPHYHUX JTOCTIDKCHHSIX 3aJIsl
HaJaHHA TPAKTHYHUX PEKOMEHMIAIH 11010 BHOOPY
JICPEBHUX POCIIVH JUTs O101HAMKAIllT Ta/ab0 pemeiariii.

AHani3 ocTaHHIX AociailkeHb Ta myOaikamiii.
VY sikocTi OiloiHAMKAIIHHIX 00’ €KTIB YacTillle BUCTYIIA-
FOTh JICPEBHI KYJIBTYpH, a came, Betula pendula [8—11],
Acer platanoides [12], Acer pseudoplatanus [13],
Salix alba, Populus pyramidalis [14], Salix caprea L.
[15]. TlepmoyeproBuM Ta MIMPOKOBKHWBAHUM METOIOM
JOCITI/DKEHHST  SIKOCTI  HABKOJIMIITHBOTO — CEPEIOBHUIIA
€ (yKTyroua acMMeTpisl, B OCHOBI SIKOi JIC)KHTh Oija-
TepaJbHO-CUMETPUYHA CTPYKTYpa oprana pociuH [16].
[lepesaroro mporo crnocoOy € eKOHOMIUHICTB, MPUCTO-
COBaHICTh TECT-00’€KTa A0 TIEBHOTO MICIS 3pOCTaHHS,
JNOCTYIHICTH Marepiaiy, 0 BIUIMBAE HA PEIpe3eHTa-
THUBHICTH BHOIPKH, MOXIIUBICTH IIOBTOPHUX JIOCIIIKCHb
OJHIET OCOOMHM SK TMPOTITOM CE30HY, TaK 1 KUIBKOX
pokiB nocriib. [Tomnpwu 11e, iICHYIOTh JOCTIKSHHS 1010
CIIPOCTYBaHHS e(DeKTHBHOCTI TaHOTO MeToxmy. [TokazHuk
(GIyKTyro90i acuMeTpii He JEMOHCTPYE BIUTHB BaXKKUX
METAJIIB Ta OCYXH Ha JepeBHi pocymuu [17].

Buxoznstau 3 11p0r0, aBTOPU 3aIPOIIOHYBATH CIIOCIO
JNOCTIDKEHHS CTaHy JOBKUDIS 32 CTYNCHEM ITOIIKO-
JDKCHHSI JINCTOBOI IUIACTHHKH  JEPEB-iHAUKATOPIB,
Hanpuknan, Betula pendula Roth. CyTHicTE po3poOKu
MOJISITa€ Y CTBOPEHHI CHOCO0y Ol0IHIMKALIT IS KOMII-
JIEKCHOI OIIIHKM CTaHy aTMOC(EepHOro MOBITPS ILIsA-
XOM aHaJi3y IHTEHCHBHOCTI TIOIIKO/KCHb HA JIMCTOBUX

KOMITIAEKCHA EKOAOTTYHA OIIIHKA...

TUTACTHHKAX JIEPEB METOAAMH IpadiqIHOTO pearyBaHHs
3 TIOAAJIBIIOK 1HTEPIPETALIEI PE3yJIbTaTiB B KIIbKIC-
Huil Bupa3 [18]. [onoBHOW mepeBarow crnocody € Horo
CKOHOMIYHICTh, MIBHIKICTH Ta IIPOCTOTa BUKOHAHHS,
BIJICYTHICTh TIOTPeOM B HASBHOCTI CIIEIiadi30BaHOTO
obmamHanHs. He3Bakaroum Ha 1ie, oOuaBa Il METOAU
YHEMOXKJIUBITIOIOTh BiJI0OIp POCIMH JUIs Olopememiariii.
Jlns peanmizamii mi€i METH B KOHTEKCTI KOMILJIEKCHOTO
JOCTIKEHHSI €KOJIOTIYHOTO CTaHy TEPUTOPIi JOPESIHUM
€ 3aCTOCYBaHHS CIMOCOOy BH3HAUCHHS Ol0IHIUKATO-
piB / peMesiaTopiB cepell BHJIIB POCIHH 3@ BETHUHHOIO
Oydeproi micTkocTi mportoriacta [19]. docmimkeHHs
N.I. Glibovytska, K.B. Karavanovyc (2018) mokazainu,
10 CTIHKICTh Oy(hepHOT CHCTEMH JTUCTS 3HUKYEThCS i1
BIUTMBOM Ha()TOBOTO POJOBHINA B TMOPIBHSAHHI 3 (hoHO-
BOKO lIiHﬂHKOIO, ajie KI/ICHOTHiCTB JIMCTOBUX IINIACTHHOK
JIepeB, SIKi pOCTYyTh B YMOBax pOJOBHIIA, 301IbIIY-
€TBCS. 3a pe3yibTaTaMH €KCIIEPHMEHTY aBTOPH BH3HA-
YUK 3aJIEKHICTh Oy(pepHOi CHCTEMH aCUMUTSIIHHUX
OpraHiB JiepeB 10 BIUIMBY Ha()TOBUX BiJIKJIaleHb (3a
3MEHIICHHSIM CTilKocTi): Betula pendula — Salix alba
— Populus tremula — Populus pyramidalis — Acer
platanoides [15].

Buxonsun 3 1bOro, METOI0 JOCTIDKCHHS Oylio
BHUBYCHHSI aHTPOIIOTCHHOTO BIUTMBY Ha MOP(MOJIOTIvHI
1 (bi31070T19HI MTOKA3HUKU EPEBHUX POCIHH, SIKI TIOMi-
HYIOTh B pEKpealiiHuX 30HaX M. 3armopixoKs, 3a JI0T0-
MOTOI0 O101HIMKAIMHUX METOIIB JOCIIHKEHHS.

006’€KTOM JOCITIKCHHST Oyl 1HAMKATOPHI O3HAKH
JIEPEBHUX POCIMH, NPEIMeTOM — CTYIiHb ITOIIKO-
JUKCHHSI JINCTOBHX TUIACTHHOK JICPEB-1HIUKATOPIB
B YMOBaX KOMIUIEKCHOTO 3a0pyIHEHHs aTMOC(HEpPHOTO
TTOBITPAI.

Buainenns He BUpilleHUX paHillle YaCTHH 3araJib-
HOI Mpo0JieMH, KOTPHUM NPHUCBAYYETHCA O3HAYEHA
crarTsl. [IpoBelieHa KOMIUIEKCHA EKOJIOTIYHA OIliHKa
CTaHy peKpeamiiHuX TePUTOPId M. 3aTOPIKKS 38 MOP-
doveTpruyHUMH Ta (I3HKO-XIMIYHUMH KPUTEPIIMHU
JIEPEBHUX POCIIHH.

HoBuzna. Bmnepme  npoBeIeHO  KOMIUIEKCHE
¢biToIHAMKAIIIHE JTOCHI/DKEHHS pEeKpealiiHuxX —30H
M. 3anopixks 3a MOpHOMETPUUHUME W (PI3UKO-XIMIY-
HUMH METOJaMH ¥ TIOKa3aHi MOMJIMBOCTI 1HTerparii
THJIMKaTOPHUX O3HAaK JIEPEBHUX POCIHH JUIs iHpopma-
THUBHOI OITIHKY CTaHy HaBKOJIHUIITHHOTO CEPEIOBHIIIA.

MertopoJioriute a6o 3arajibHOHayKOBe 3HAYEHHSI.
[TpoBeneHi GiToIHIAUKAIIITHI JOCITIKSHHS 32 po3po0iie-
HOIO aBTOpPaMU METOAWKOIO JEMOHCTPYIOTh HE TINBKA
peayibHi MOMJIMBOCTI 3aCTOCYBaHHS HOBUX 1HJIWKa-
IMIHHUX O3HAK POCJIMH ISl KOMIUIEKCHOI EKOJIOTI4HOT
OIIIHKK TEPUTOPIi, ajie i HAaroJIOMYITh Ha BaXKIUBOCTI
BUKOPUCTAHHS KOMIUICKCY OiOTHIMKAIIHHIX METOJIB
UL HaJaHHS 00’ €KTUBHHUX BHCHOBKIB Ta MPaKTHIHUX
PEKOMEHJAIl 10JI0 MPaBWILHOIO BHOOPY 00’€KTIB
JIEPEBHUX HACA/DKCHb 3 METOK 1HIUKAIll 3a0pyTHECHb
Ta (iTomeniopalii ypOoeKoCHUCTEM.

Marepianu Ta ™Meroau aociigkenHs. Cran
IEPEBHUX POCIUH IOCIIHKYBAIH B 3-X peKpeariitaux
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Exoutoriuni Hayku N° 1(40)

HAYKOBO-TIPAKTUYHUN KYPHAA

30HaX M. 3amopixoks: OOTaHiUHA IaM’sITKa TPHPOAH
MiclieBoro 3HadeHHs «/lyOoBuii raif. Crapi mayOn»
(Ne 1), pexpeaniiina Tepuropist (PT) mopsin 31 «Ckepom
[IpukopaonuukiB»y (Ne 2) Ta napk-nam’sTka cajo-
BO-TTAPKOBOTO MHCTENTBa MicrieBoro 3HaueHHs «[lapk
3ali3HUYHOT cTaHmii 3amopixoksa-2» (Ne 3). Teputopii
No 1 Ta Ne 2 Hanexxarb 10 00’ €KTiB MPUPOTHO-3ATIOBII-
HOTO (OH]TY, SKI MArOTh CHCIiabHUA IOPUIUIHUHN CTa-
TyC Ta TPUPOIOOXOPOHHY IiHHICTE. Kaprocxemu mins-
HOK BiOopy mpo0 mpeacTaBieHi Ha puc. 1.

VY nocmikyBaHUX TapKax oOpaiu 3 BUIU IEPEBHUX
pocnun: Aesculus hippocastanum L., Acer platanoides L.
Ta Betula pendula Roth. Taxwii BuGip 0O0yMoBICHUIt
THAM, 110, IO-TIEpIIe, IIi POCIUHH € JIOMIHAHTHUMH
B pEKpealmiiHuX 30HaX M. 3alopixoKs, MO-Ipyre, iX
AKTUBHO BHKOPHUCTOBYIOTh Y (DITOIHIMKAIIHHUX JOCIHTI-
JOKeHHsIX. Bin0ip JHCTKIB TPOBOAMIN 13 HWKHBOTO
SIPYCy KpPOHHM 3 TUTOK TEPHIOTO IMOPSIIKY TaTyKECHHS
y uepBHi 2021 poky (B el niepio]] BijIOyBa€eTbCs aKTHB-
HUH PO3BHTOK CUCTEMH acUMUISIIT pociuH). KinbKicTh
exeMeHTIB BUOipku — 10 nepes 3 ekororry (1o 10 muct-
KiB 13 kKoxkHOTO niepeBa) [20]. ITicns GpopmyBaHHS 3Mi-
maHoi MpoOu JIMCTKU PO3KJIaJaid Ha OUTMX apKymiax
nanepy Ta ¢ortorpadysaiu Ha Bigcrani 25-30 cMm Bix
00’ekTa 3HIMaHHA B pexuMi «MakpodiabMyBaHHS»
0e3 cranaxy. BUKOpHCTOBYBaJIM IU(PPOBUI J13epKaib-
Hu#t (oroanapar Nicon D3100. Ilicns uwporo ¢oto-
rpa¢ii 3aBaHTaxXyBanu B rpadiunuii pemakrop Adobe
Photoshop CS8. [lnst ycyHeHHS HE3HAYHOTO IUQPO-
BOTO IIIyMy B 300pa)KCHHI BUKOPHUCTOBYBaIH (iIBTP
«Po3muBanHns 3a ['aycom» 3 mapamerpom «Pamiyc», mo
nopieHioBaB 20 mikcessM. [licins 1bOoro BCTaHOBIIIO-
Banmn pexuM «Laby Ta oTpumyBamm mapameTpm KOXK-
HOTO 3 TPbOX KaHamiB: L, — sickpaBicTh; a, — BETHUNHA
YEepPBOHO-3€JICHOT CKIIaI0BO1; b, — BeIWYIMHA KOBTO-CH-
HbOT ckI1a10Bo1 (y 10 moBinbHMX Toukax) [21]. Came s
KOJIbOPOBa MOJICNIb, Ha BIJIMIHY BiJl KJIACHYHOI MOJei
RGB, npezcrasiisie KobopH Tak, K 0aYUTH X JTFOIMHA
13 HOpMaIILHUM 30poM. [ToTiM po3paxoByBaim ceperHe
apuMeTHYHe 3HA4YCHHS I KOKHOTO 3 KaHaimiB Lab.
[TopiBHAHHS KONMBOPY B3IIHCHIOBAIM 33 (OPMYIIOH0
KOJIbOPOBOT BIIMIHHOCTI, SIKa JJO3BOJISIE 32 MOKa3HUKAMHU

P

OdinsHka 1

kaHamiB koimbopoBoi monem CIE (konmpopoBa Momenb
MixHapomHoi Kowmicii 3 ocBimieHHs)) Lab uucenbHO
BHUPA3UTH BIIMIHHOCTI MiX JIBOMa KOJbOPaMH — KOH-
TPOJBHUM Ta Jociigaumu 3paskamu (dE) B ymMoBHUX
OIMHUILIX. YCi pO3paxXyHKH! MPOBOAMIH B IIPHKIIATHOMY
nporpamHomy 3abe3nedenHi Microsoft Excel 2007.
VY 4KOCTI KOHTPOJBHOTO KOJBOPY 3alpOlOHOBAHHMA
YepBOHUH Koulip i3 mokasHukamu monerni L,=55, a,=79,
b,=68, ockibKN caMe Iiei Komip Hamgae HAWOIIbITy Bif-
MIHHICTb 13 TOKa3HUKaMH KOJILOPOBOi MOJIEII 3€JIEHOTO,
YKOBTOTO Ta KOPUIHEBOTO KOJIbOPIB, sIKI XapaKTepHI JUIs
3OPOBUX Ta MOIIKO/HKEHHUX JIUCTKIB IEPEBHUX POCIHH.
Otpumane 3HadeHHs dE 3icTaBisin 3 BU3HAYHHKOM,
po3poOienuit aBTopamu [18, 22], Ae BKa3aHi Aiara3oHH
dE 31m0opoBHX Ta MONIKOIKEHUX JINCTKIB JIEPEBHUX POC-
JIVH, IO JI03BOJISIE 3pOOUTH BiIMOBITHUH BUCHOBOK TIPO
€KOJIOT1UHUI cTaH Tepuropii (Tadi. 1).

Tabmung 1
IMoka3HMKH KOMILIEKCHOTO CTAHY JTOBKiJIJIsI

O3Haka Aianason dE, CraH JoBKiLIA
YM. Of1.
36}16?&81?30131) 46 — 56 3a10BITbHUA
UISTHKH 3 ITomipue
35-45 P
XJI0PO30M 3a0pyIHEHHS
i[éi;}éﬁg; 24 — 34 Hesanosinpani

[icns ¢dororpadysanHs OioMarepiady HTPOBOIUIN
BUMIPIOBaHHS TIOKa3HUKIB (QiykTyrouoi acumeTpii (DA)
3a 3arajJbHOBIZIOMOI0 METOAMKOIO Ta OIHIOBAJIM CTaH
JIEPEBHUX POCIHMH 3a TMOKA3HUKOM CTaOiIbHOCTI poO3-
BUTKY [16] (Tabm. 2).

Hanami nuctku Baroro 1 r posrupanu B dapdopo-
Bilf CTymIll IO OJAHOPIJHOI Macu ¥ 3MHUBAJIM B CTaKaH
10 M1 nuctunpoBanoi Boau. Ha HactynHy 100y BUMI-
proBanu nokazHuku pH. Jlaii 10 romoreHary gonaBajiu
5w 0,1 N xsopuanoi kucinotu. [IoBropHi BUMipIOBaHHS
poBOAWIIN 4Yepe3 24 Toj. 3a PI3HUIEIO IUX IMOKa3HU-
KiB pO3paxoByBaJIX MOKA3HUKH 3MIIEHHS KUCIOTHOCTI
(ApH) [23, 24]. IloBTOpHiCTP BUMIpPIOBaHb YOTHPH-
KparHa. MaremarnuHy oOpOOKYy OTpUMaHHX pe3yibTa-

Puc. 1. Touxu 8iobopy npod
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TIB TPOBOAWIN BapiallifHO-CTATUCTHIHAM METOIOM.
CratucTuuHi pO3paxyHKH TNPOBOAWIM 32 JOTIOMOTOIO
nporpamuoro makera MS Excel 2007 Ta Statistica 6,0.

Tabmuns 2
Ouinka BiIXWjieHb CTaHy JlepeBHUX POCIUH Bif
YMOBHOI HOPMH 32 BEeJIMYMHOIO iHTErpajbHOT0
MOKA3HUKA cTA0iIbHOCTI PO3BUTKY

BeanunHa moka3sHuKa . .
. . 3HavYeHHA CTA0LILHOCTI
ban cradiabHOCTI
PO3BHTKY
PO3BHTKY
I <0,040 CralunpHICT YMOBHOT
HOPMH
1 0,040-0,044 He3Haq_He BIAXUIICHHS
BiJl HOpMHU
1 0,045-0,049 _ Cepenniit pisers
BIJIXUJICHHS Bl HOPMHU
v 0.050-0,054 3HayHe BiIXUIEHHS Bij
HOPMH
\Y > 0,054 Kputnunuii cran

PesyabTaTé gocaigkeHHsi Ta iX 0OroBOpeHHs.
Y mnpomHCIOBHX MicTax YKpaiHH, Yy TOMY YHCHI
B M. 3anopixoksi, Mpu OlOTHIUKAIIHHUX JTOCIIIHKEHHSX
CTaHy HaBKOJMITHHOTO CEPEIOBUINA Ta CKOJIOTIYHOMY
MOHITOPUHTY B YpOOEKOCHCTEMaxX YacTO BHIAETHCS
CKJIaJIHUM BHOip KOHTPOIBHOT ((hOHOBOT) TITISTHKH 3 MiHi-
MaJIBHUM CTYIICHEM AHTPOIOT€HHOTO HABAHTAXKCHHS.
SKmo gexiibka pokiB ToMy TepuTopist «JlyOoBuil raid.
Crapi ;yOm» akTUBHO 3a3Havyaliacsi B HAyKOBHUX ITyOiKa-
isSIX SIK YMOBHO 4YMCTa (KOHTPOJIbHA) JUIsHKA [25-27],
Ha ChOTOJIHI, Ha jXKajb, BUBYCHHS O€3/1iui mapaMeTpiB
JICPEBHUX POCIIVH B I1iif 30H1 HE JJO3BOJISIE BIIHECTH ii 110
Kateropii «(hoOHOBA TEPUTOPISD).

KOMITIAEKCHA EKOAOTTYHA OIIIHKA...

KommiexkcHa oIfiHKa cTaHy HaBKOJIUIITHBOTO CEpero-
BHIIA 32 IHTEHCHBHICTIO KOJILOPIB JIUCTKIB 3 PI3HUM CTY-
MIEHEM TIONIKO/DKCHHS Tepedadae TpyU paHroBy iHTEp-
MIPETaIlito0 Pe3yNIbTariB, a 32 IHTErPAIbHUM MapaMeTpOM
®A — ’sitrt panToBY (Tabu. 3, 4). [TopiBHSIHHS pe3yiib-
TaTiB 32 PO3POOJICHNM aBTOPAaMH METOJOM 13 METOIOM
DA MpoAEMOHCTPYBAIO YiTKYy OOCpHEHY Ta MpsAMy
TEHICHIIIIO.

Tak, 31 30iJbIICHHSIM HEKPOTHYHUX YITKOKCHb
Ta XJIOPO3y Ha JUCTOBUX IUIACTHHKAX JICPEBHUX POCIUH
crioctepiranu 3MeHIIeHHs: mokasHuka dE. Bomnouwac
31 30UIBIICHHSM VYIIKO/DKEHUX JUISHOK Ha JIMCTKaX
JIepeB y MapKOBUX 30HAX, MOKa3HUKH DA Takox 301J1b-
myBanucs. Tak, Bun Acer platanoides L. BusBHBCS
HAMOUTBII CTINKMM y IOCIHI/KYBaHWX €KOTOMAX, CTaH
JOBKIJUIS 32 KOMIUIEKCHOIO OIIIHKOIO XapaKTepHU3yBaBCsI
SK «IOMIpHE 3a0pyIHEHHs)» Ha TEpUTOPIl MaMm’STKH
npupoau «Jlyoosuii raii. Crapi n1yOu» Ta «3a0Bijlb-
Huiy (I Ganw) Ha iHIUX AiISHKAX. 3a 1HTETrpaabHUM
noka3HUKOM DA JTMCTKH KIIEHY TOCTPOIHMCTOTO Y MapKy
JlyOoBuii raii Manu HEe3HaYHE BIAXWICHHS BiJl HOPMH,
Ha 1HIIUX JUISHKax Oyna cTaOiIbHICTE YMOBHOI 30HH
(I Gax). Innn momiHAHTHI BHIU JIEPEBHUX POCIHH
y BCIX JOCIHIIKYBAaHHX TapKaxX BHSABHWINCS TyTIHBUMHU
JI0 CTPECOBHX YMOB HaBKOJHIIHBOTO CEPEIOBHIINA, iX
CTaH XapaKTepHU3yBaBCs SK «HE3aJOBUILHUI» / «KpH-
THYHHUIY. JISHAPONOTIUHI CIIOCTEPEKEHHS Ta HAyKOBi
JTOCITIJDKEHHSI 1HITUX aBTOPIB MOKAa3ally, 10 11l HeCTIHKi
JI0 3a0pyAHEHb BUJIM € Ol0IHIUKATOpaMH CTaHY HaBKO-
JMIIHBOTO CEPEIOBHINA, 0COOINBO aTMOC(EPHUX 321~
MJICHB [28].

He meHm iHQoOpMaTuBHMM TIOKa3HWKOM CTiMKOCTI
JIEPEBHUX POCIIHH JIO TIOJFOTAHTIB € 3MIIIEHHS KHCIIOT-

Tabmuns 3

KoMiuiekcHa oniHka cTaHy JOBKIJIJIA 32 IHTEHCUBHICTIO KOJILOPY JIUCTKIB JIepeBHUX POCIUH
Y pekpeaniiiHuX 30HaxX M. 3anopixKs

Bl}/llﬁc;m JocaimkyBanuii L, _a, b, dE, ym. on. Cran
oopy 00’€KT x+m x+m x+m x+m JOBKIJLIfA
npoo

Iy Aesculus 55+2,59 8,0+0,37 21+1,01 25,91+1,18 | HesamosinbHuii
ippocastanum L.
Nel | Acerplatanoides | 5., 54 4,0£0,18 562,52 35.80+1,57 Homipre
L. 3a0py/THeHHS
Betula pendula 462,07 7,0£0,3 190,84 2786122 | Hesanosimshuii
y Aesculus 42+1,93 8,0+0,38 23+1,07 29,20+1,37 | Hesamosinbuuii
ippocastanum L.
Ne 2 A"erl’li"’”o"d“ 94+4,71 9,0£0,44 81+4,05 46,64+2,28 | 3anoBinbHuil
Betula pendula 52+2,44 7,00,32 231,10 27,16£1,25 | Hesamosimsemii
B Aesculus 544260 8,0+0,37 20+0,94 25,80+1,19 | HesamosinbHuii
ippocastanum L.
Ne3 Acerl’l‘ﬁ"’”o’d“ 91+4,46 7,0+£0,33 88+4,22 47,45+2,23 3a10BiTbHYI
Betula pendula 512,35 9,0+0,39 220,99 25,58+1,12 | Hesanosimsmuit
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HAYKOBO-TIPAKTUYHUH XKYPHAA

HOCTI ITPOTOIIIACTY JUCTKIB, BUBYCHHS SKOTO 32 OCTAHHI
JIeKiTbKa POKIB MPUBEPTAE yBary AOCTiTHUKIB [23, 24].

VY mapxoBux 30Hax 30umbmeHHS pH mportormacty
JUIS BCIX BUIIB JEPEBHUX POCIMH MOXKHA TIpeJICcTa-
BHUTH HAacTyImHUM psijioM: Ne 1 — Ne 3 — Ne 2 (tabum. 5).
MaxkcumanbHe 3alyTOBYBaHHS BHYTPILTHBOTO CEpPesIo-
BHIIA JINCTKIB JICPEBHUX POCIUH 3apeecTpoBaHo Ha PT
noommzy «CkBepy [IpuKOpIOHHUKIBY, 1110 MOXKHA TIOSIC-
HUTH HagMIpHUM TPAHCIIOPTHUM HABAaHTAKCHHAM Ha
npocti. COOOpHHH, KU 3HAXOAUTHCS TOPYY, Ta BUKH-
JIamu aBToTpaHcnopry. Tak, meski Baxki meranu (BM)
(IlmomOym, Hikenb, Xpom, Kammiii, [{uak, Depym
TOIIO) 37aTHI 3MEHINYBAaTH PiBEHb MPUPOJTHOTO BOJHE-
BOTO ITOKa3HUKA BHYTPIIIHHOTO CEPEIOBHUINA JHCTKIB
JIEPEBHUX POCIUH 3€JIEHOI 3aXHCHOI CMYTH Y3I0BXK
TPaHCIIOPTHUX Marictpanei [29]. Jlns omiHKu piBHS
CTIMKOCTI JIEPEeBHHX POCIMH JO 30BHIIIHBOTO TIij-
kucnerHs (pH’) 0,1 N XJIOpUIHOIO KHCIOTOK po3pa-
XOByBaJM crmiBBigHOMEHHs pH’ mo pH movarkoBoro
(TIOKa3HUK JEMOHCTPY€E PiBeHb MPOTHIII MPOTOIIIACTa
30BHINIHBOMY ITiIKHCIICHHIO).

[TopiBHSABHMUN aHAI3 EKOTOMIB 3a IUM ITOKa3HU-
KOM TPOJCMOHCTPYBaB, 10 HaiMEHINa CTIHKICTh MpPO-
TOIJIACTY JIEPEBHUX POCIWH BiMIYeHAa Ha TEPUTOPIl
«/ly6oBwuii rait. Ctrapi gyom». Cepen JOMiHAHTHUX BHIIB
JIepeB 3HAYHO 3HW)KEHA Oy(epHa pe3UCTCHTHICTh HA il
teputopii y Betula pendula Roth. (28,04 %).

[IpoTe HANWOITBIIOIO CTIHKICTIO BHYTPIIIHBOTO CEpe-
JIOBUINA JIMCTKIB HA 30BHINIHE ITIAKUCIEHHS BOJIOIIE
Aesculus hippocastanum L. Ha minsaui Oinst «CkBepy
[IpukopnonuukiB» 1 «llapky 3ai3HMYHOI CTaHIl
Samopixoks-2» (35,7 ta 38,08 %, BiAMOBIIHO), TOMY TIeH
BUI MOXHA pEKOMCHAYBAaTH BUCAPKYBATHU B 3a3HAYCHUX

peKpeamiiHuX 30HaX 3 METOI0 KOMITJICKCHOTO OUNIIICHHS
arMoc(epHOro MOBITPsl Ta IPyHTY Binm BM, ockiibku
BiH BOJIOJII€ BUCOKOK) BCMOKTYBAJILHOK CHJIOK JIUCTS,
IO MiATBEP/DKYIOTh JOCTDKeHHS 1HIMX aBTopiB [30].
[IpoBeseHi HAMHM ¥ IHIIMMH aBTOPAMH JIOCIKCHHS
€ aKTyaJIbHUMH, OCKLIBKH JIO ChOTOJ/THI BYCHI TIPOBOIMIIH
MOIOHI JTOCIHI/PKEHHST MO0 IHTCHCHBHOCTI aKyMYyJIs-
ii BM J1epeBHOIO POCIMHHICTIO HA 1HIIUX 00 €KTax
(B moJie3axmCHIN JTiCOCMY31), /e BCTAHOBHIIM HACTYITHY
MOCITIZIOBHICTh 3HWKEHHS ITi€1 3/IaTHOCTI: JIUMa JApiOHO-
JIMCTA > KJIEH aMEepUKaHChKHUI > Tomonst [31].
OOuKClieHHsT B3a€EMO3B’S3KIB MK  (I3UKO-XiMiu-
HUMH lapameTpamu, nokasankamMu dE ta @A nepeBHUX
POCITUH TIATBEPIMIIO JOCTOBIPHY TPSMY 3aJICKHICTH
Mix HUMH. [ligButienHs pH Ta 3MIllIeHHS KUCJIOTHOCTI
CYIPOBOUKYEThCS 3HWKEHHIM 1oka3HuKiB dE Ta 3011b-
IICHHSM 1HTerpaJibHOro TmokazHuka @OA. BussieHa
BHCOKa TIO3UTHBHA KOpEJIAIiifHa 3alexHicTh Mk pH
noyarkoBuM 1 ApH muist BuniB Aesculus hippocastanum
L. Ta Betula pendula Roth. y Bcix exoromnax (r = 0,85 —
0,95). KopernsmiiHuit 3B’ 130K MK IIUMHU (PI3UKO-XIMIY-
HUMH TIapaMeTpaMy Ta iHTeTpaIbHUM MOKa3HUKOM DA
UL TIUX JCPEBHUX POCIUH OyB TICHUH ITO3UTHBHUM
Ta BapitoBaB y Mexax Bix 0,75 go 0,92. Ilpore mis
Buny Aesculus hippocastanum L. Ha PT 6inst «CkBepy
[TpUKOPAOHHUKIBY» BIJIMIYABCS CEpEeHIA KOpeIsIiii-
HUHA 3B’S30K MK BHINE 33a3HAUYCHUMH ITOKa3HUKaMH.
CepenHiii Ta TICHHIA HETATUBHUE KOPEISIIHHAN B3aEMO-
3B’s130K BUSIBUBCS Misk pH mouarkoBum, ApH Ta mokas-
wukamu dE ans BupiB Aesculus hippocastanum L.
ta Betula pendula Roth. (Bin -0,59 no -0,89). Bun Acer
platanoides L. € cTiiikuM JI0 CTPECOBUX YUHHHHKIB y TIap-
KOBHX 30HaX MicTa. [TofiOHI pe3ynbsraTu Oyiau OTpuUMaHi

Ta6mui 4
SxicTh cepenoBHINA 32 IHTerpaJIbHUM apaMeTPOM (PJIYKTYI04OI acuMeTpil
Micue InTerpajibHUi NOKA3HUK Cranpaprhe sIkicTn
BinGopy JMocaixxkyBanuii 06’ ekt daykTytouoi acumerpii |  Bixxumienns cemenomy
npood x+m S peIoBHIIL
Aesculus hippocastanum L. 0,1502+0,0018 0,1372 v 6an113 N
KPUTUYHUH CTaH
II Ganu — He3HauHe
Ne 1 Acer platanoides L. 0,0042+0,0001 0,0201 BIIXWJIEHHS Bif
HOpMH
Betula pendula Roth. 0,1708+0,0110 0,3329 \4 6an113 -
KPUTUYHUH CTaH
Aesculus hippocastanum L. 0,1024+0,0004 0,0672 \4 63H1§ -
KPUTUYHUH CTaH
Ne 2 Acer platanoides L. 0,0205+0,0001 0,0096 I 6an — crabinpHicTs
YMOBHOT 30HU
Betula pendula Roth. 0,1284+0,0020 0,1419 M 6an113 N
KPUTHYHUH CTaH
Aesculus hippocastanum L. 0,1375+0,0001 0,0350 \4 6311113 -
KPUTHYHUH CTaH
N‘_’ 3 Acerplatanoides L 030347i090001 0’0121 1 6aﬂ — CTa?lHBHlCTL
YMOBHOI 30HU
Betula pendula Roth. 0,0658:£0,0002 0,0410 V Oaiz —
KPUTHUYHHUH CTaH
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KOMITIAEKCHA EKOAOTTYHA OIIIHKA...

Tabmnuns 5
Moka3znuku 3MineHHs KUCJIA0THOCTI ApH JiMCTKIB JepeBHUX POC/IMH Yy peKpeaniifHuX 30HaX M. 3anopizkiKs
O6pana ginsiHKa pH ngzar;KOBe pH g:ﬂnlqle]}e) )(éi)lr{n pH’/ pH, %
Ne 1
Aesculus hippocastanum L. 4,61+0,21 1,424+0,62 3,19+0,14 30,8
Acer platanoides L. 4,9+0,22 1,58+0,06 3,32+0,15 32,2
Betula pendula Roth. 4,6+0,20 1,29+0,05 3,31+0,14 28,04
Ne 2
Aesculus hippocastanum L. 5,03+0,23 1,8+0,08 3,23+0,15 35,7
Acer platanoides L 4,91+0,22 1,64+0,07 3,27+0,14 334
Betula pendula Roth. 5,17+0,25 1,76+0,08 3,41+0,16 34,04
Ne 3
Aesculus hippocastanum L. 491+0,23 1,87+0,09 3,04+0,14 38,08
Acer platanoides L 4,89+0,22 1,57+0,07 3,32+0,15 32,10
Betula pendula Roth. 4,76+0,27 1,53+0,07 3,23+0,15 32,14

H.I. I'miGoBuIbKOIO 31 ciBaBT. (2018) mpu qociipKeHHI
ypOoreHHoro cepenopuia M. IBaHO-DpaHKIBCHK [24].
Kopensniiina 3aiexHICTh MK  (Pi3UKO-XIMIYHUMH
mapaMeTpaMy JHCTKIB KJICHY TOCTPOINCTOTO Ta IOKas3-
aukamu dE 1 @A Oyna ciiabkoro (I0CTOBIpHOI mpsiMoi
3aJIe)KHOCTI MK IMMU TIapaMeTpaMHK He MiITBEPIKEHO ).

TonoBHi BUCHOBKH. Pesynprath J0CIIPKEHHS
MOKa3aJd, MO JesAKi TepuTopii M. 3amopikks, sKi
paHile 3a3Hav4aincsl y HayKOBUX MyOJiKaIlisx sK KOH-
TPOJIBHI JUISHKA Y MOHITOPHHTOBUX JOCIIJKCHHSX,
Ha CHOTOJIHI HE MOXXHA Ha3BaTh «(HOHOBUMHY». Tak,
Ha MPHUPOIHO-3anoBiaHIN Teputopii Ne 3 «JlyOoBwmii
rait. Crapi nyow» 3a mapamerpamu dE Ta mokasHu-
kamMn DA JTOMIHAHTHHUX JEpEeBHUX POCHHH (Aesculus
hippocastanum L., Betula pendula Roth.) cran
TEpPUTOPIT XapaKTepH3yBaBCs 5K «HE3aJIOBITBHUNY
Ta «KpUTHYHUNY. [IpoTe CTINKMM BHIOM 1O aHTpO-
MOTCHHOTO 3a0pyOHEHHS 3a [HUMH IIOKa3HUKaMH €

Acer platanoides L. Tlonpu 1ie, HAOUTBIIO CTIHKICTIO
BHYTPINIHBOTO CEPEIOBHINA JINCTKIB HA 30BHINITHE TiJ-
KHCJICHHS BOJIONi€ Aesculus hippocastanum L. Ha ninsH-
kax Ne 2 Ta 3 (35,7 ta 38,08 %, BIAMOBIAHO), TOMY TICH
BHJI MOJKHA PEKOMEH/TyBaTH BUCAJKYBATH Ha IHX TCPH-
TOpISAX HE TUTLKK 3 METOIO peKpealtii, ajie i Giopemenia-
1ii, OCKUTbKH Y HOTO BHCOKA BCMOKTYBaJIbHA 31aTHICTh
JINCTOBUX IIJIACTHHOK.

IlepcnekTHBY BUKOPHCTAHHS pe3yJbTaTiB J0CTi-
JKeHHsl. Pesynbraté ToChikKeHb MOXYTh OyTH BHKO-
pHUCTaHl A HaBYaHHS Ta JOCHITHUIBKOT iSUTBHOCTI
BUKJIaJIa4iB 1 CTYJICHTIB-CKOJIOTIB, sSIKi 3alMaroThCs 0i0-
IHIMKAI[IMHAMHA T4 MOHITOPUHTOBUMHM JOCITI/PKCHHSIMH.
[lepcneKTHBOO TOAANBIINX JTOCTIKEHb € PO3IIUPEHHS
CHEKTPY 1HIUKATOPHUX O3HAK JIEPEBHUX POCIIHH Ta IOPIB-
HSTHHSL PE3YJIBTaTiB JAOCHTI/DKEHD Y PI3HUX MPOMHUCIOBUX
perionax YkpaiHu 3 METOI HaJaHHS PEKOMEHJAIH o
pallioHaJIbHOMY O3€JICHCHHIO PeKpealiiHiX 30H MICT.
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