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BIOTECTYBAHHSA CTAHY I'PYHTIB HA TEPUTOPISAX,
HNPUJIETJIMX 1O AEPOIIOPTIB

Y cmammi nasedeno pesynomamu imomoxcuuHOCmi IPYHMOBO20 NOKPUBY HA MeEPUumopii,
npune2iii 0o aeponopmy. Biobip npo6 rpynmy 30iticneno na pizniil 6iocmani 6i0 31iMHO-NOCAOKO0BOT
cmyeu aeponopmy. Qimomoxkcuunicmes 8idiOpaHux npod TPYHMY BUSHAYEHO 30 MEMOOUKOI KPOCMO-
eutt mecm». Y saxocmi mecm-06 'cxkmy obpano Allium cepa L. @imomoxcuunuii epexm eusnauero y
8I0COMKAX 34 OO0BIICUHOIO KOpeHI0 ma cmebia npopocmkie. Jo0amKkoso npo8edeHo yumonociu-
HULI/2iCMONI02TUHULL AHANE3 ANIKAILHOL YaCmMUHU KOPEeHegol cucmemu npopoCmKie 3 Memor GUSGIEHHS
HASABHOCMI YUMONOTYHUX/2ICIOIO2TYHUX 3MIH, WO SUKIUKAHI INEXHO2EHHUM HABAHMANCEHHIM 610 Oisl-
JAbHOCMI Aeponopmy.

Knrouosi cnosa: biomecmysanus; himomoxcuuricmo; IPYHMOGL YMOBU; XiMiuHe 3a0pyOHeH-
H5l; AepOnopm; MexHOLeHHUU 6NIUG.

The phytotoxicity assessment of soil cover at the territory adjacent to the airport was carried
out. Soil sampling was carried out at different distances from the airport runway. The phytotoxicity of
the selected soil samples was determined using the “growth test” method. Allium cepa L. was chosen as
the test object. The phytotoxic effect was determined as a percentage of the length of the root and stem
of the seedlings. In addition, a cytological/histological analysis of the apical part of the root system of
the seedlings was carried out in order to detect the presence of cytological/histological changes caused
by the man-made load from the airport. It was concluded that the soils at the territory adjacent to the
airport are subject to the technogenic influence.

Keywords: biotesting; phytotoxicity; soil conditions; chemical pollution; airport; technogenic
influence.
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ITocTaHoBKa mMpooIeMu

Po3BuTOK IUBiINTBHOT aBiallil CynpOBOIKY€ETHCS MOCTIHHUM 3POCTAaHHSIM TEXHOT€HHOI'O HaBaH-
TakKeHHs Ha HaBKonuiHe cepenosuine [1—3, 10—14] i, 30kpema, Ha rpyuT [3—4]. [loroune HoOp-
MyBaHHSI TEXHOTCHHOI'O HABAaHTAXXEHHS HA €JIEMEHTH HABKOJIMWIIHBOIO CEPElOBHILA I'PYHTYETHCS Ha
CaHITapHO-TITIEHIYHUX MPUHIUIAX Ta MiAX0AaX, 3aCTOCYBaHHS SKUX JO3BOJISIE MIHIMI3YBaTH IIKiIIH-
BUI BIUIMB HEraTHBHUX (aKTOPIB OTOUYIOUOT'O CEPEIOBHIIA, HacamIiepes, Ha moanny. [Ipote, gk 3a-
3Ha4aloTh aBTOpH [5], HeMae mifCTaB OJHO3HAYHO CTBEPIKYBATH, 0 CAHITAPHO-TIrCHIYHI HOpPMATH-
BH, IIIO BCTAHOBJICHI JIIS JTIOAMHH, 3a0€3MeUyI0Th OC3MEKy IHIINX OI0THYHUX KOMIIOHEHTIB €KOCHCTEM
1 GKOCHCTEM B ILIOMY. 3aCTOCYBAaHHS METO/IB OioiHaMKaIlii Ta 010TeCTyBaHHs aHTPOIOICHHUX Ta Te-
XHOTGHHUX BIUIMBIB HAa KOMIIOHEHTH €KOCHCTEM € OJHHM 13 MOXKJIMBHX BapiaHTIB peaiizalii MOHITO-
PUHTY 3a CTaHOM JIOBKULIA Ha TEPUTOPISX, IO 3a3HAIOTh TEXHOr€HHOIO HAaBAHTA)KEHHS BHACIIIOK
IUSUTBHOCTI €KOJIOTTYHO HEOE3MEUHUX ITiIITPUEMCTB.

AHaII3 ocTaHHIX JOCTiIKeHb Ta myO Tikanii

Ha nanuii MOMEHT HaJA3BHYaHHO aKTyaJIbHUMH € JOCTIIKEHHS PiBHSA (DITOTOKCHYHOCTI I'PYH-
TiB 3 METOIO MOIIYKY CIeLialbHUX TECT-CUCTEM, AKi € UyTIMBUMH A0 Aii Pi3HUX TOKCHYHHUX PEUOBHH,
110 J03BOJIMJIO O BU3HAYaTH KOMOIHOBaHY Jit0 3a0pyaHeHb Ha MoBKULIA [6]. Baxkausum € Te, mo y
OioTecTyBaHHI OCHOBHMM MapaMeTpoM OLIHIOBaHHsI BIUIMBY 3a0pyAHEHHSI € HE KOHIEHTpaLis 3a0py-
HIOIOYOT PEUOBHHHM, a CaMe Peakilis Ta BiAmoBigp xkuBoro opranismy [7]. Cepen BaKIMBHUX MepeBar
BHUKOPHUCTAHHS METOLy 010TeCTyBaHHS Ul BU3HAYCHHS PiBHS TOKCUYHOCTI IPYHTY € BpaxyBaHHS CH-
HEPTiYHUX T4 AHTOTAHICTUYHHMX B3a€EMOJIi 3a0pYJAHHKIB Ta OI[IHKA CYMICHOI 010JIOTiYHOI aKTUBHOCTI
BIUTMBY Pi3HUX (i3nKo-XiMiYHMX (akTopiB Ha OioTy. BpaxoByroun To# (hakT, o cepen iHIIMX BUIIB
TECT-OpraHi3MiB POCIHHH Y SIKOCTi TecT-00 €KTIB MaIOTh LK psin mepeBar [5—~8], Hamu Gyii0 BUKO-
pucrano npopoctku by (Allium cepa), cran sikux micis eKCIOHYBAaHHs B MEBHOMY CEPEIOBHIII
OLIIHIOBAJIM 32 TaK 3BaHUM «POCTOBUM TECTOMD.

DopMyIHOBAHHS METH 10CTiIKEHHS

Meroro poboTu Oya0 HaZaTH OLIHKY PiBHS 3a0pyTHEHHs 3pa3KiB IPYHTY Ha TEPUTOpii, mpuJe-
[T 10 aeponopry, BU3HAUYUTH (ITOTOKCHYHUN €eKT Ta 3°sCyBaTH HAsBHICTH TiCTONOTIYHUX 3MiH B
amiKaJbHii YacTUHI KOPEHEBOI CUCTEMH POCIIMH.

Buxaan ocHoBHOro marepiany
Jns gocnimkeHHs piBHA TEXHOICHHOIO BIUIMBY AisUIbHOCTI MixkHapoaHoro aepornopty «Ku-

iB» iMeHi I. CikopchKoro Ha CTaH IpyHTY (a came (piTOTOKCHYHOCTI), Ha TEPUTOPIi, IPUICTIIii 10 ae-
POTOPTY, 3 HIDKHBOTO PiBHS Ha Pi3HiM BiICTaHi Bif 37MITHO-IIOCAIKOBOI CMYTH aepomnopty (Bix 5 M 10
2 kM) OyI10 BimiOpaHO mpoOu IPYHTY METOIOM KOHBEPTY. Y SKOCTi KOHTPOIIO (YMOBHO YHCTHIA IPYHT)
OyJ10 BUKOPHUCTAHO MPo0y IPYHTY, 110 BimOupanacs Ha Teputopii ['onociiBchkoro mapky (TUM IPYHTY:
TEMHO-Cipi JTicOBi rpyHTH). 3aranom, Oyiio MpoaHai30BaHo IIiCTh 3pa3kiB IpyHTY (puc. 1, 2).

Puc. 1. TligrorosuneHi st npopoiyBanHs Hacinus Allium cepa mpobu rpyHTy
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Puc. 2. TIpo6u rpyHTy 3 mpoporennM Hacinusam Allium cepa micns 72 ro. mpoporyBaHHst

Ha tpeTto 100y mpoporyBaHHs 0yJ10 BU3HAYEHO POCTOBI XapaKTepuCTHKU mpopoctkis Allium
cepa. Tect-mapamerpu, mo Oyiau BUKOPUCTaHI JJis BU3HAYECHHS (DITOTOKCHYHOTO €(EeKTy: BiICOTOK
CXOXKOCTI HACIHHS, a CaMe EHepris Horo mpopocTaHHs, AOBKUHA KOPEHs Ta JoBKuHA crebna. Otpu-
MaHi pe3yJIbTaT MpeAcTaBieHi Ha puc. 3—b5.
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Puc. 3. 3anexuictb cxoxocti Hacinast Allium cepa Bix Biacrani 10 aepomnopry
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Puc. 4. 3anexuicts noxunu kopers Allium cepa Bix Bixcrani g0 aepomopty micist 72 Tof.
CIIOCTEPEKEHD
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Puc. 5. 3anexuicts goBxunu crebna Allium cepa Bix BiacTaHi 10 aepomopTy micis 72 rof.
CIIOCTEPEKEHD

Hacrynnuwm eranom po6otu 0yi10 MpOBEISHHS aHANI3Y CTaHy allikaJlbHOI MEPHCTEMHU KOPEHIB
MPOPOCTKIB, O OYyIH BUKOPUCTaHI B AaHOMY OioTecTi. sl MpUroTyBaHHS JaBIEHUX MpenapariB Me-
pHCTEMH BiIpi3ai KiHYMKH KOPIHIIB JOBKHHOW 2—3 MM i moMimanu ix y ¢ikcarop Knapka (cmis-
BiIHOIIECHHS a0COMOTHOrO ab0 96 % -HOro eTHIIOBOTrO CHUPTY Ta JILOIIHOI oToBOI Kucioru 3:1). Jla-
JIi TOCIIKEHHST IPOBOIUIIN 3a CTaHIApPTHOI MeTofukor [9]. TTim MIKpOCKOOM MOCTiKYBATH KTi-
TUHH, SIKi 3HAXOIATHCS Ha cTafil noxity (anadasu, meradasu i Tenodasn).

AHaii3 OTpUMaHUX JaHHUX 100 cxokocTi HaciHHs Allium cepa (puc. 3) mokaszas, mo Haii-
MEHITY CXOXICTh 3a(ikCcyBaliil JUIA 3pa3KiB IPYHTY, o Oynu BiniOpaHi Ha Biactani 5 ta 1500 M Big
3IITHO-TTOCAAKOBOI CMYTH, IO, BKa3y€ HA MiJBUINCHWHA PiBEeHb (PITOTOKCUYHOTO BIUIMBY BHACIIIOK
nmisuteHOCTI aepomopty. [loscHuTH e MOXKHa THM, LIO Ha BifCTaHI 5 M poO3TallOBaHa 3JITHO-
nmocaakoBa cmyra (3I1I1). Illomo HU3BKOrO MOKa3HHMKA cXOkocTi HaciHHs Allium cepa Ha BigcraHi
1500 wm Big 31111, To 1e, iiMOBipHO, TOB’A3aHE 3 BIUIMBOM PO3TAILOBAHOI MOOIM3Y aBTOMAricTpaii Ta
HaKJIaJaHHSM BIUIMBY BiJl pyXy aBiallifHOTO TPaHCIOPTY Ta BILUIMBOM PYXy Ha3eMHUX TPAaHCIOPTHHX
3ac0o0iB 1JaHO aBTOAOPOIOL0.

ono ¢iToToKCHUHOrO eeKTY, BA3HAUCHOTO 33 Pe3yJIbTaTaMU aHai3y pPOCTOBUX XapaKTepH -
CTHK KopeHs (puc. 4), To MO)KHa OAUMTH BIUTMB BCIX BiTiOpaHMX 3pa3KiB IPYHTY y OPiBHSHHS 3 KOHT-
PONBHOIO TPOOOIO.

HaiiGinpmmii ¢irorokcnunmii edexr s credna npopoctkiB Allium cepa, crocrepiramu s
mpolOu IpyHTY, po3ramnoBanoi Ha Bifactani 5 M Bix 3T1C. Jlns npod rpyHTy, BimiOpaHuX Ha BiJICTaHi Bij
5 M 10 1000 M, To6T0 3 Binganennam Bin 3I1I1 aeponopty, cocTepiraeTbest 3HUKEHHS piBHSA (iTO TO-
KCHYHOCTI IpyHTY. | nume npu HaOmmkeHHi 1o aBroMarictpaii (Ha Bincrani Big 1000 m go 2000 m)
3HOBY CIIOCTEpirajgy MiABUILEHHS (PITOTOKCHYHOCTI IPYHTY.

Cepen mociipKeHUX 3pa3KiB MEPUCTEMHUX TKAHWH CIIOCTEPITrajd HAasBHICTh MITOTHYHOI aK-
TUBHOCTI KJIITHH Y MEpHCTEMax 3pa3KiB KIHYMKIB KOpEHs MPOPOCTKIB UOYIi, MPOPOLICHUX Ha Mpobax
IpyHTY, 1o Oyau BiniOpaHi Ha BiacTani 5 M, 1500 m ta 2000 M Bin aeponopty (puc. 6). Busnadeni mi-
tornyHi iHAekcH (MI) s maHuX mMpoO IPYHTY HACTYIHI: Ul POOW TPYHTY BimiOpaHOi Ha BifcTaHi
5 M cranoBus 2,9 %; mis nmpobu 1pyHTY, BimiOpanoi Ha Bincrani 1500 m cranoBuB 2,6 %; mns mpodu
IpyHTY, BifiOpaHoi Ha Binctani 2000 M cranoBuB 2,6 %. OTxe, ofepkaHi pe3ylnbTaTH OKa3aJu HasB-
HICTb MITOTUYHHUX KIIITHH JIMIIE Y 3pa3Ky KOPEHEBOI MEPUCTEMH MPOPOCTKIB, IO Oy BUPOIIECHI Ha
3pa3Ky IpYyHTY, BiniOpaHoro Ha Bigcrani 5 Ta 1500 M Big aeporopty.

BucHoBkHn

OTprMaHi pe3yasTaTH CBiq4aTh MPO BUCOKUN PiBEHDb 3a0pyIHEHHS 3pa3KiB IPYHTY Ha TEPHUTO-
pii, mpuIIeriii 70 aeponopTy, W0 MiATBEPLKYIOTh eKCIIEpUMEHTaIbHI JaHi, AKi BKa3ylOTh Ha MPHTHi-
YEeHUH cTaH cTeOI0BOT YaCTHHU MPOPOCTKiB nuOymi. Llei dakT miarBepkye HasBHICTh TEXHOTCHHOTO
BIUIMBY JisUTBHOCTI aepONOPTY Ha HaBKOJIMIIHE cepefoBuIle. Pe3ynsraTi 1oCiiHKeHb MiATBEPLKYIOTh
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HEeoOXigHICTh 31iiiCHEHHS MOCTIMHHOTO MOHITOPHHTY CTaHy I'PYHTIB B 30Hi, IPWJICHIIH O aeporopTy 3
METOIO MiJBUILEHHS PIBHA €KOJIOTTUHOI O€3MeKH TaHUX TePUTOPIH.
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BIOTESTING OF SOIL CONDITIONS AT THE TERRITORIES ADJACENT TO
AIRPORTS

Abstract

The development of civil aviation is accompanied by a constant increase in man-made load on
the environment. The application of methods of bioindication and biotesting of anthropogenic and
technogenic influences on the ecosystem components is one of the possible options for monitoring the
state of the environment at territories subject to technogenic stress due to the activities of environmen-
tally hazardous enterprises. To study the level of man-made impact of airport activities on the state of
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the soil (namely, phytotoxicity), at the territory adjacent to the airport "Kyiv" named after 1. Sikorskyi
International Airport from the upper and lower levels at different distances from the airport runway
(from 5 m to 2 km) soil samples were taken using the envelope method. As a control (conditionally
clean soil), a soil sample collected at the territory of Holosiiv Park (soil type: dark gray forest soils)
was used. In total, six soil samples were analyzed. On the third day of germination the growth charac-
teristics of Allium cepa seedlings were determined. Test parameters that were used to determine the
phytotoxic effect: the percentage of seed germination, namely the energy of its germination, the length
of the root and the length of the stem. The analysis of the obtained data on the germination of Allium
cepa seeds showed that the lowest germination was recorded for the soil samples that were taken at a
distance of 5 and 1500 m from the runway, which indicates an increased level of phytotoxic impact
due to the activities of the airport.

The greatest phytotoxic effect for the stem of Allium cepa seedlings was observed for the soil
sample located at a distance of 5 m from the ZPS. For soil samples taken at a distance of 5 m to 1000
m, i.e. with distance from the runway of the airport, a decrease in the level of phytotoxicity of the soil
is observed. Only when approaching the highway (at a distance of 1,000 m to 2,000 m) there was ob-
served an increase in phytotoxicity of the soil again.

Among the investigated samples of meristem tissues, the presence of mitotic activity of cells
was observed in the meristems of root tip samples of onion seedlings germinated on soil samples that
were taken at a distance of 5 m, 1500 m and 2000 m from the airport. The determined mitotic indices
(M) for these soil samples are as following: for a soil sample taken at a distance of 5 m, it was 2.9 %;
for a soil sample taken at a distance of 1500 m was 2.6 %; for a soil sample taken at a distance of 2000
m was 2.6 %. The research results confirm the need for constant monitoring of the soil condition at
these technogenically loaded territories, in order to increase the level of environmental safety of these
territories.
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