ORIGINAL ARTICLES

Kosanbuyk A.U.

BJIUAHUE UHDY3NOHHOWM TEPANMUU HA CTPYKTYPHbLIE MUBMEHEHUA ALEHOTMNO®USA KPLIC MPU
BKCNEPUMEHTANBLHON OXOFOBOW TPABME KOXWU

PesioMme. B cratbe npencraBieHuy pesysibTarbl UCCAEA0BaHNS aBTodarny u KpuHodarnu B a34eHOrnnodun3e Kpbic B yC/10BUSX
JIYEHWST OXOroBOK O0Ee3HN MHPY3nert aKTornpoTenHa ¢ copoutonom u HAES-LX-5%. YcTaHOB/IEHO, 4TO MHQY3UsI TaKTOMpoTenHa
C copbUTOIIOM B YC/I0BUSIX SKCIEPUMEHTA/IbHOV OXOroBOV GO/IE3HU Y KPbIC MPUBOAUT K CTPYKTYPHbIM TPaHCHOPMaUMSIM rucTore-
maTtn4eckoro bapbepa, koraa CoApYXeCTBEeHHas AeSITE/IbHOCTb K/1eTOK COCYAUCTON CTEHKU U 9HAOKPUHHbLIX K/IETOK obecrieynBa-
er popmupoBaHne "Konarepann3oBaHoro MeMbpaHHoOro komriaiekca" B aaeHorunoguse. BeeaeHue 1akTornpoTenHa ¢ copomuTonom
u HAES-LX-5% TOPMO3UT CTPYKTYPHbIE MPOSIBAEHUS KNETOYHOV rnbesn n criocobCTBYeT COXPaHEeHWIO XU3HN SHAOKPUHHbLIX Kle-
TOK ga1eHornnopun3a 3a CHET rpuBACYEHNSI MEXAHU3MOB aBTodarun n KpuHoparum. KpuHogarus B SHAOKPUHHbLIX KIETKax aaeHo-
runogusa HOCUT aaanTUBHBIN XapakTep, oHa 0becrne4YnBaeT YHUYTOXEHNE U Bble/1eHne u30bITOYHOrO KO/M4ecTBa ropMoHoOB,
SBJISETCS NCKAXEHHbIMWU B PE3YJibTaTe XapakTepHOU /1S OXOroBovi 60/1e3Hu KkaTabom4eckod peakumy. ABTogarus cpabareiBa-
eT B CJ/lydae CPOYHOV (aBapuiiHOU) noTpebHOCTU yAaneHUs MoBPEXAEHHbIX OPraHe syl BMECTE C MpuerarLumMm y4actkamm
UNTOMNIa3Mbl.
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BiHHMUBKIWI HaLiOHANbHUIA MeAVYHUIA YHIBEpPCUTET iMeHi M.I. Muporosa (Byn. MNMuporosa, 56, M. BiHHnus, YkpaiHa, 21018)

BNJNB CE3OHHOI TEMNEPATYPU NOBITPA Y BIHHULI HA TEPMIHU
BUKUAY NEPEBAMU AJIEPTEHHOIO MNMUJIKY

Pe3ioMe. 3wmiHu knimaty BriamBaroTs Ha BCI MPOLIECH Y XUBUX OPraHiaMax, B TOMY YUCJI - | HA YTBOPEHHS Ta BUKUL HUMU Y
armMoc@OepHEH roBITPS MUIIKY, KUK MOXE CrIPUYUHSATA CUMITTOMY CE30HHOI aneprii. Y poboTi, METOI0 SIKOi By/10 npoaHanisysaru
BITJINB XapakTepy 3MIHV K/IiMaTty Ha NUIKyBaHHS 4epeB y BiHHWL, MICTI LEeHTPa/IbHOI YKpaiHy, po3risaaoTsCsl 3MIHN Y TEPMIHaxX
MNJIKYBaHHS AEPEB 38 OCTaHHI 15 POKIB y KOHTEKCTI Mpo@iniak TUKY criasiaxis rosliHo3iB. JJOC/iaXeHHS MnJIKyBaHHS poBoaANIIOCE Y
1999-2000 pokax rpasimeTpudHM metoaom 1a 3 2009 poKy ro TenepiLLHii Yac - BOIIOMETPUYHUM. BYy/10 BCTaHOB/IEHO, LLO ik
MVIIKYBaHHS BiJIbXv Ta 6EPE3U Y TOTOYHOMY rEPIOLI MOXE PEECTPYBATUCEH MPUOIINSHO HA MICSILIb PaHILLIE, HX Lie BY/10 HarpukiHui 20-
ro cTopivyys. PaHHS nuiKornpogyKkuis 4epes pogy Alnus KOPESTIOE i3 KiJIbKICHUM HaKOMMYeHHSIM Tersia HarnepeaonHi CE30HY MKy -
BaHHS1 72 13 BEJIMYUNHOIO CEPELHIX TEMIMEPATYP CIHHS TaJIIOTOrO BiANOBIAHOO CE30HY rnasiiHaLii. 17189 CTUMYJIIOBaHHS PaHHIX Mo4arky,
1iKy Ta 3aKiH4eHHS CE30HY MUJIKYBaHHS IEPEB SHUCTUX POC/INH poay Betula 6yna BaxnBoIo LWBUAKICTL HAKOMUYEHHS rpaayco-
AHiB. EgekT, cxoxunii Ha takwvi a1 Betula, crnioctepirascs i ans Corylus, Ulmus, Fraxinus ta Carpinus. IHLi gepeBa Taki sik Populus,
Acer, Juglans, Aesculus, Quercus Ta Pinus He rpoaeMOHCTPRYBa/IN BUPA3HMNX 3MIH Y XapakTePI M/iKyBaHHS 38 OCTaHHI AeCATWIITTS.
BusisrieHi TeHAeHLiT € BaXIMBUMU /151 KOPEKTHOI O [POrHO3YBaHHS PU3SVIKIB BUHUKHEHHS CE30HHUX &/1epriYHNX 3aXBOPIOBaHb, BYIK-
JIMKAHUX MTUIIKOM GHEMODITIbHUX POCIINIH.

Knio4oBi cnoBa: muwiok aepes, npoginaktika Ce30HHOI aneprii, 3miHa Ce30Hy naniHaLlii, roaayco-AeHs.

BcTyn

FnobanbHe NOTENiHHSA - Le HEe3BOPOTHI Ha Cbo-
rOAHILWHIN OEHb NPOLEC, KA CTaB O4EBUOHUM B OCTAHHI
necatunitta [Fletcher, Doran, 2015]. Baratbma o3Hakamm
LLbOrO NPOLLECY € NiABULLLEHHSA BOJIOTOCTi Ta TemMrnepaTypu
MOBITPS, PIBHS CBITOBOIO OKEAHY, 3HUKHEHHSI MPCbKMX CHIriB
i TQHEHHS1 APKTUYHUX NbOAIB. 3MiHA KniMaTy NPU3BOAUTD i
00 3MiH Y NUJIKYBaHHI POCNVH, 30KpPeEMa, CNOHyKae BinbLu
PaHHIO, Y MOPIBHSHHI i3 NonepegHiMn nepiogamm, nuUIKon-
poaykuito aepes. [o3asgk NUIOK AepeB'asHUCTUX POCIIVH €
BaXJIMBUM YMHHUKOM BUHWKHEHHST aneprii Ha no4yaTtky ce-
30HY nunkyBaHHs (CI1), BiACTEXEHHs 3MiH y nepioanaadii
ce30Hy naniHauii (CIM) pepes, NOB'A3aHMX i3 MOCTYMNOBUM
niaBULLEHHAM TemnepaTypu NoBiTPs, € XXUTTEBO Heobxia-
HOIO MEPEeLYMOBOIO a1EKBATHOIO afiepronporHo3yBaHHS,
30KkpemMa, i B YkpaiHi. Aoke ansg KOHTPOSo i npodinakTukm

CMMNTOMIB CE30HHOI aneprii BaXXJMBO 3HATWU 4acC iHTEH-
CMBHOrO NWAKYBaHHSA POC/VH. | came noyaTok, Nik i KiHeub
CIN € BaxnMBMMM NapameTpamu, siki NOBUHEH nependaym-
™1 pocnigHuk. OcobanBO BaXJIMBUM € NPOrHO3yBaHHS
TEPMIHIB HAaCTaHHS NiKOBOro nepioay, amxe ue - 4ac, Konu
CYMMTOMM CIHHOI JIUXOMaHKM MOXYTb CriocTepiratucs y
HaMBINbLUIOI KiTbKOCTi YyTNIMBOrO HACENEHHS.

TomMy mMeToro HaLoro A0CHiOXKeHHs1 Byno npoaHanisy-
BaTW BIJIMB XapakTepy 3MiHW KJliMaTy Ha NUIKYBaHHS Ae-
peB y BiHHML|, MICTi LeHTpanbHOi YKpaiHu.

MaTepianu Ta metTogm

LaHi BmicTy nunky y noiTpi y 1999 ta 2000 pokax 6ynm
OTPUMaHi rpaBiMETPUYHNM METOAOM Ha TPbOX CTaHUiAX
MOHITOPUHIY B Pi3HNX parioHax micta BiHHuui. Ons 36opy
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nunaky 3 2009 no 2014 poku BUKOPUCTOBYBABCSH BOJIIO-
MeTPUYHUIA METOZL, i3 3aCTOCYBaHHAM NpPoOOoBiAbipHUKa
Burkard 6puTaHCbkoro BUpOOHMLUTBA, PO3MILLLEHOrO Ha
BiHOCHI BUCOTI 25 METPIB Ha/, NOBEPXHEID 3eMJli Ha Aaxy
XiMiYHOro Kopnycy BiHHMLBKOrO HALjOHAIbHOrO MEOUYHOIrO
yHiBepcuTeTy. 3pasku Binbupanucb 3 1 6epesHs no 31
XOBTHS1 Y BCi POKM CNOCTepexXeHHs. [1na KOXHOro 3 ce-
30HiB, KONW CNOCTEPEXEHHS BiOYBaNoCcb BOMOMETPUY-
HMM METOMOM, Ha NPO30pYy CTPiduky Melinex 6ynu BigibpaHi
252 wopo60Bi 3pa3ky MNOBITPS, 3 KOXHOro 3 sikux 0yB
3p06NeHUr MiIKPOCKOMIYHWMIA 3pa30K Ana aHanidy. 3pasku
Oynn npoaHani3oBaHi 3a 4OMNOMOro CBITJIOBOr0 MiKpOC-
kona npu 306inbLueHHAX x400 i x1000 MeTogoM ropu3oH-
TanbHUx (2009-2011 pokun) Ta BEPTUKANIbHUX TPAHCEKT
(2012-2014 pokw), BianoBigHO. [Ans aHanisy BUKOPUCTO-
BYBa/IMCb AaHi cepeaHboA000BMX KOHLIEHTPaLi MUIKOBUX
3epeH (N.3.) Oepes.

CraTtncTnyHMin aHania oTpuMaHnx naHmx 6ye 3pobre-
HWIA 3a JONOMOroto nNporpamm Excel Ta iHCTpyMeHTiB EBpo-
nercbkoi AepoanepreHHoi mepexi (ean.polleninfo.eu/Ean/
). s BCTAHOBNEHHS Aat novarky Ta kiHug CIM BukopucTo-
BYBaBCS CTaHOapTHUI 95%-u1in MmeToa, Npu SKOMy CTapToM
CI BBaxaeTbCs AeHb, Konu 6yno 3ibpaHo 1% piyHOi cymun
nUIKy, a JaTtol 3akiHYeHHs - AeHb, KON cyma 3ibpaHunx
n.3., Wo ix nNpoaykysasn PoOCINHU NEBHOI TAKCOHOMIYHOI
oavHuUj, nocarna 95% saranbHoi KinbkocTi N.3., ineHTUd-
ikoBaHux Bnpogoex CI1.

MeTteopornoriyHi aaHi 6ynn OTpyMMaHi LUNSXOM Biokpu-
TOro goctyny Ha pecypci TuTiempo (http://en.tutiempo.net/
climate).

Peaynbtatn. O6roBOpeHHS

AHani3 3mMiHK Ce30HHOI TemMnepaTypy NOBITPS NOKa3aB
ii 30inbweHHs BABidi y 2009-2014 pokax y NOpiBHAHHI 3
1999-2000 pokamu. Tak, cyma cepeaHbon000BUX TeMMe-
patyp 3 1 6epesHsa no 31 xoBTHA 1999 i 2000 pokie ckna-
pnana 1494,5° C ta 1378,0 ° C BignosigHo. ToAi gk Lei xe
napametp konueaecs Big, 3151,0 ° C no 3607,4 ° C B "Han-
xonoaHiwomy" 2010 poui Ta B "HanTenniwomy” 2012
poui, BignosigHo (Tabn. 1).

HarbinbL iCTOTHI 3MiHK NapameTpiB NUIKyBaHHS Oynn
nomideHi ans Binbxu (Alnus) Ta 6epesun (Betula) . CIN iHWKX
BMAIB OEPEB, LLO Hanexanu, 3okpema, pogam Knen (Acer),
lpkokawTaH (Aesculus), Tonons (Populus), y6 (Quercus),
opix (Juglans), CocHa (Pinus) 6ynmn 3apeecTpoBaHi B nepio-
AW, BNacTuBi NS HUX i Y MUHYANIA Nepiog, CNOCTEPEXEHHS.

Y 1999-2000 pokax nik nuskyBaHHS Bifibxn OyB 3apee-
CTPOBaHWN y ApYry Aekany KBiTHA B arMOChEPHOMY MOBITPI
MmicTa BiHHWUj. MMikoBi 3Ha4YeHHs1 NnepebyBann B Mexax ae-
KifIbKOX AecaTKiB n.3. (62 n.3./cm? nokpmeHoro ckna y 2000
pouj) y ueli nepioa. OaHak, MOHITOPUHI NWIKY, BifHOBME-
HWIA y BinHumui y 2009 poui, nokasas, Wo Nikn AeEPEB poay
Alnus BMHMKAOTb, B OCHOBHOMY, Y TPETIl Aekani 6epeaHsi.
Taka nepioguaaujsi NikoBMX KOHUEHTpPaLin 6yna BnacTusea
BinbCi npotarom 2010-2012 i 2014 pokis. Y 2009 i 2013
pokax CI Alnus 6yB MasioiHTEHCUBHUM, i Mikn naniHauii

Oynun 3apeecTpoBaHi y nepioa, Bnactmemin gns Alnus y no-
nepenHin nepion, cnocrepexeHHs. Lie 6yna gpyra oekaga
KBiTHA. OaHaK, coHsvHa | Tenna noroaa 2015 poky cnpusi-
na GopMyBaHHIO HaA3BMYANHO BUCOKOMO MiKy nasniHauii
Binbxu. Ii CM posnoyascs, SK i 3a3Buyait, y nepLuiii gekagi
OepesHs, NpoTe, 3aKkiHiMBCA paHo, 23 6epesHs, a nik nun-
KyBaHHsi 6yB 3apeecTpoBaHunin 13 6epesHs. Lle Ha Micaup
paHiwe, Hix y1999-2000 pokax i y 2009 i 2013 pokax
BignosigHoO (Tabn. 2).

¢k 6yno BctaHoBneHo [Rodriguez-Rajo, Rodriguez-Rajo,
2009], xapakTep NUIKyBaHHS BiflbX1 BU3HAYAETLCS TEMMe-
pPaTypolo CiYHSA | IOTOro, a TakoX HAKOMMYEHHSIM Tenna oo
noyatky CIl. Cymn Temneparyp, HakoNM4YeHi BMpoOoBX
ciyHsa Ta motoro 2015 poky, 6ynn HaMBULLIMMUK ceped, YCix
pokiB cnocTepexeHb (Tabn. 1). dakTop nNiaBULLIEHHS TEM-
nepatypu nosiTpsa nepen, CI moxe CTuMynioBaTn paHHE
UBITIHHS AepeB Ta NPOBOKYBATW BUHUKHEHHA CUMMNTOMIB
CE30HHOI aneprii y HESBMYaNHO pPaHHIN nepioa, Wwo no-
TPIGHO BpaxoByBaTW MpuU CKNafaaHHi afekBaTHUX anepror-
POrHo3iB Ans HaceneHHda. LlikaBo, L0 NiKOBi 3HAYEHHS
NMUAKYBaHHS BiNbXn Bynn GinblMMKW Y NOTOYHOMY Mepiogj
i konuBanuca B Mmexax Big, 200 n.3./m® (2011 pik) oo 1600
n.3./m® (2010 pik).

Mpu aHanisi nunkyBaHHA Gepe3n GyB BigMiyeHWI
OBONITHINM umkn i akTmBHOCTI. Munkonpoaykuis 6epean dyna
6inbw iHTeHcmBHow y 2000 poui B nopiBHSAHHI 3 1999
pokoM. 3aranbHa pivyHa cyma n.3. 6yna y 2000 poui y 25.13
pasiB GinbLuoto, HixX y 1999 pouj. JocnioxeHHs, nposeae-
He BOJIIOMETPUYHUM METOAOM, TakoX BUSBMIO 36iNbLLEH-
HS 3iBpaHoi CyMK M.3. KOXHOMO NapHOro poky. HatomicTb,
2009, 2011,2013i2015 pokun xapakTepm3yBasI1Cb BiZHOCHO
HM3bKOI IHTEHCMBHICTIO NUAKYBaHHA AepeB pony Betula.
KinbkicTb n.3. 6Gepesun, 3ibpaHmx y 2010 p. B 19.17 pasiB
nepesuLLyBana KinbkicTb M.3., 3ibpaHnx 2009 poky. Y 2012
poui 6yno sibpaHo y 7.32 pasun GinbLue NuKy y NOpiBHAHHI
3 pokomM 2011.Tak camo, meHwe, Hix y 2014, 6yno 3ibpa-
Ho nunky y 2013 pouj. Mikn NUAKyBaHHA AN NapHUX POKIB
ctaHoBunm 1450 i 1681 n.3./m3 y 2010 1a 2012 pokax
BiANOBIOHO.

Mouatok CI1 6epesun, Moro 3akiH4eHHs Ta NiKoBi 3Ha-
YeHHs Bynn 3apeecTpoBaHi y ogHi 1 Ti X cami nepiogun
2009-2015 pokie, 3a BuHATKOM 2014 poky (Tabn. 2). Tak,
Ce30HHUI MakcumMyM Betula 6yB 3apeecTpoBaHuii y OaviH i
TOW Xe AeHb, 21 kBiTHSA, y 2009-2012 pokax. MNik 2015poky
cnocTtepirascs 20 kBiTHSA, a 2013 - nMwe Ha Kinbka OHIB
paHiwe, 18 kBiTHA. Taka mMalxe ooHaKoBa rnepioamnsalisa
CE30HHMX MakKCUMYMIB, §IKi i ONMMCaHnin BULLE ABOPIYHHMN
UMKJT MUIIKYBaHHA pocivH poay Bepesa, moxe 6yTn oby-
MoBfeHa disionorivHumMmn npuamHamun. Mporte, y CM 2014
poky nik Betula cnocTepiraecs HE3BMYANHO PaHO, 2 KBITHS.
Lli naTn HaCTaHHS CE30HHNX MakCUMYMIB ay>e nobpe Ko-
pentoBanu i3 NepiogmMaauielo CUMNTOMIB NALLEHTIB y 3a3-
Ha4yeHnr nepioa,

3 MeTolo BCTAHOBMEHHSI BIIMBY KJiMaTy i noroam Ha
nunkonpoaykuito 6epesn Takox 6yB NpoaHani3oBaHUin
TemnepaTypHui pexxmm Ha nodatky CI1. 3a nitepatypHummn
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Tabnuua 1. KnimatnyHi Ta NorogHi nokasHnkM, ki MOXYTb BMIMBATU HA NPOAYKYBaHHA AepeBaMun afiepreHHOro nusky.

Pik / NMapameTtp 1998 1999 2000 2008 2009 2010 2011 2012 2013 2014 | 2015
(1692‘3’3/326;;;“) 1494,5 | 1378,0 3363,5 | 3151,0 | 3339,0 | 3607.4 | 3161,3 | 3321,1
>Tcep/n06.,°C (3 1 ciuns)* 106,6 | -12,2 712 | -182 | -107,3 | -242,9 | -155 0,8 | 310,8
2Tcep/po6.,”C (3 1 motoro)* 187,7 1411 190,9 89,2 -11,9 -89,5 5,8 141,9 | 347,2
2Tcep/po6.,’C (3 1 GepesHs)* 273,3 | 161,9 231,7 200,3 157,9 229,0 34,2 187,5 | 386,0
>Tno3untneH.,’C (3 1 ci4Ha)* 294,5 | 201,2 276,7 | 281,6 247,3 347,5 130,5 | 239,8 | 437,6
~TnosutneH.,”C (3 1 nororo)* 280,5 199,4 268,3 | 278,3 235,4 338,2 125,5 | 210,9 | 411,3
~Tno3utuneH.,’C (3 1 6epesHs)* 273,3 | 179,2 2427 273,1 219,83 330,6 116,6 | 187,5 | 386,5
>TaktmeH.,’C *, > 3,5° C 260 117,7 223,6 269,5 215,2 242.,4 99,0 171,6 | 238,0
'papyco-geHb, C* 151,5 80,9 136,1 154 105,3 145,9 39,5 87,7 100,5
papyco-neHb, °C (y 6epesHi) 33,5 14,8 14,8 43,9 33,9 45,1 0,0 87,7 31,5
Tcep.yepseHb,” C 18,64 | 20,81 17,9 18,5 19,5 19,3 19,8 19,4 16,7 19,2
Onaan, 4epBEHbMM 39,62 | 18,53 42,92 | 111,78 | 182,12 | 135,37 | 71,12 | 129,54 | 53,35 | 35,81
Tminntotui,” C -8,3 5,6 5,9 12,7 14,1 | 237 | 48 | -163 | -16,7
Tcep. niotuii,” C 04 | 22 0,7 1,5 -4,0 6,1 -1 -1 1,6 | 1,4
Mpumitka. * - i3 3a3Ha4YeHOI gaTn 0 AHS, WO nepeaye niky nunkyeaHHA 6epean y BignosigHuin CI1.
Tabnuua 2. Xapaktepuctuka CI 6epesun Ta Binbxu, BiHHMUSA, YkpaiHa, 1999-2000, 2009-2015 poku.
Pin, Jlarta noyatky ce30oHy [Jarta HacTaHHs niky | [arta 3akiH4eHHs ce3oHy | [MikoBa KoHUeHTpaujs, n.3./mM® | £n.3./ce3oH
1999-03-20 1999-04-21 1999-04-20 213,0 71,0
2000-03-10 2000-04-15 2000-05-14 1437,5 2750,7
2009-04-17 2009-04-22 2009-05-04 20,0 124,0
2010-03-17 2010-03-26 2010-04-05 1597,0 4852,0
al“nzxs"’)‘ 2011-03-10 2011-03-24 2011-04-25 198,0 1663,0
2012-03-14 2012-03-26 2012-04-03 388,9 1532,2
2013-04-03 2013-04-13 2013-04-22 271,6 1027,8
2014-03-09 2014-03-30 2014-03-31 409,3 2236,4
2015-03-04 2015-03-13 2015-03-23 344,5 1961,1
1999-04-10 1999-04-19 1999-05-12 136,0 386,0
2000-03-20 2000-04-15 2000-05-29 8171,50 43406,7
2009-04-17 2009-04-21 2009-05-04 76,0 501,0
2010-04-07 2010-04-21 2010-05-01 1450,0 9604,0
(ESG‘:;EEE’)‘ 2011-04-20 2011-04-21 2011-05-17 171,0 686,0
2012-04-11 2012-04-21 2012-05-06 1680,9 5022,4
2013-04-17 2013-04-18 2013-05-01 385,8 2421,6
2014-04-02 2014-04-02 2014-04-20 3791,4 22832,7
2015-04-10 2015-04-20 2015-04-25 74,7 375,9

naHumn [Piotrowska, 2012], BUKUA NUKy 3anexuTb Bif,
Temneparypu y aloTomy, wo nepeaye CI1. Ane, y Hawomy
BUNAOKY CepenHsi Temrneparypa ioToro He kopenoBana i3
iHTEHCMBHICTIO LUBITIHHS: iIHTEHCMBHOMY MWKYBAHHIO Yy NapHi
POKK NepenyBann sK BiAHOCHO BUCOKI, TakK i BiHOCHO HN3bKi
cepenHi Temneparypu niotoro signosigHoro CI (tabn. 1).

IHWKMIn napameTp, SK1in, Ha OYMKY OOCNIOHVKIB, MOXE

BMJIMBATU HA NUIKYBaHHS 6epean - ue Temneparypa yep-
BHS POKY, Wo nepeaye Cl1, no3ask reHepaTuBHi OpyHbKU
3aKk1aaaThecs came y uen nepiop, [Piotrowska, 2012]. Tum
HE MEHLU, MW HEe 3HANLUN HISKOT YiTKOI Kopensauii Mix
CepeaHbOI0 TEMMNEPATYPOIO HYEPBHS Y PIK, LLLO Nepenye KOX-
Homy HacTynHomy Cl1: yepBeHb 1999 xapakTepun3yBaBcs
HaMBULLIOIO CepeaHbOo0 TEMNEPATYPOIO Yy paay OaHWX i na-
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niHauis Betula 2000 poky 6yna gyxe iHTeHcrBHO. MNpoTe,
CIN 2010 poky, LLLO TakoX XapakTepuayBaBCs Oy>Xe BUCO-
KMMW 3HAYEHHAMW nuakonpoaykuii 6epeaun, nepenysas
YepBEHb 3 OHIEI0 3 HAMHWXYMX Y PAOY CEPEnHIX Temne-
paryp.

YiTkoi kopensauji 3 nunkyBaHHaM Gepesn He Byno 3Haii-
[EHO i NpY aHanisi NoegHaAHOrO BNAMBY NMOKA3HUKA iHTEH-
CWBHOCTI onaais Ta CepeaHbOMICAYHOI TeMnepaTypu vyep-
BHs. Tak, 2000 poKOBi 3 aKTUBHOIO NasliHaLLiElO NepenyBas
TENAWn, ane HaMNOCYLWANBILWWA Yy PAay AaHUX YEPBEHb
1999 poky (Tabn. 1). 3 iHworo 6oky, Tenna i BiAHOCHO
Bosiora noroga y 4epsHi 2010 poky He cripusina akTUBHO-
My NuKyBaHHI0 6epesun ypoui 2011 (Tabn. 2). Ll daktn
niaTBEPOXYIOTb A€o, L0 iIHTEHCUBHUIA BUKWA, N.3. bepe-
3u1, WO BiabyBaETbLCSA pa3 Ha POKW, 3aNIEXUTL pajLle Bif,
BHYTPILLHIX BionoriyHnx putmiB pocnmH pony Betula Ha
BiHHMY4MHI, nogibHUX [0 Tux, siki cnocTepiratTbes Y Mnio-
[OBUX OEPEB.

LLle ogHuM ¢dakTopom, Wo, 3a gaHUMK fiTepaTtypu
[Sofiev] BnnmBae Ha Yac Ta iHTEHCUBHICTb NMMAKONPOOYKLi
Oepesn € cepenHbOO000Ba TEMMNepaTypa, Lo NEPEBULLLYE
3,5° C. OgHak, Hi cyma 3a3HayYeHmx akTUBHUX TeMneparyp,
Hi aKkymynsauia rpagyco-aHis, LWo nepenysana Ce30HHOMY
MakKCUMYMy, HE MaJin HiTKOI KOpensauji 3 4aCOM HaCTaHHS
CEe30HHOr0 MakcumMymy y BiHHuLi. HanBaxnugiwoio 6yna
LUBUAKICTb HAKOMUYEHHS FpajlyCco-AHiB: NOKasHMK rpaay-
co-aHiB 6epe3Ha ans 2014 poky He MeHL, K BABiYi ne-
PEBULLYBAB aHANOriYHI NOKA3HMKM 019 BCIX IHWWX POKIB
CMNOCTEPEXEHHS, KONW BiH KoNnBascs y mexax Big 14,8° C
0o 45,1° C B koxxHomy CI1, 3a BuHaTkom CI 2014 poky,
konu BiH cknaB 87,7° C. Came WBUAKICTb HAKOMNYEHHS aK-
TUBHUX TeMNeparyp MOXEe MOSICHIOBATWN PaHHIN no4yaTok
UBITIHHA Ta GOPMYBaHHS CE30HHOI0 MakcumMymy 6epesu
y 2014 poui. LLIBnakicTb Hakonu4eHHs rpaayco-aHie 6yna,
y HalwoMmy BUNagKy, EAMHUM YiTKO BU3HAYEHUM YUHHU-
KOM, L0 BNAMBAB Ha NUAKOMPOAYKLLIO anepreHHoro nui-
Ky pocnuHamu poay Betula, aKuin € OOHUM i3 OCHOBHUX
NOBITPsIHMX anepreHis €sponu [Sofiev].

Pexum nunkyBaHHs, CX0Xxui Ha Takmin ong Betula 3
dopMyBaHHAM paHHBLOro Niky naniHauii y 2014 poui crnoc-
Tepiraecs i ans rpaby (Carpinus), niwmHn (Corylus), B'a3y
(Ulmus) Ta acena ( Fraxinus). 1N.3. Carpinusta Corylus Takox
BilOMi He NMLLE CBOEIO aJIePreHHICTIO, a N 3AATHICTIO BUK-
NMKaTN NepexpecHi peakuji i3 n.3. 6epesu, nigcunowyn
BMJIMB OCTa@HHIX HA OPraHiaM 4yTIMBUX OCiO.

[ns BuaiB pogis, SKi UBITYTb Ni3Hille, Takux gk Pinus,
Quercus, Juglans He 6yno BUSIBNEHO YiTKMX O3HAK BrJIMBY
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Consensus on Climate Change / P. T. Rodriguez-RajoF. J. Environmental factors
affecting the start of pollen season and
concentrations of airborne Alnus pollen
intwo localities of Galicia (NW Spain) /

NigBMLLIEHHA PIYHUX TemMnepaTyp Ta WBUAKOCTI HAKOMMYeH-
HS aKTUBHMX TEMMEPATYpP Ha TEPMiHM MO4aTKy, 3aKiHYEHHS
Ta dopmyBaHHA MakcmyMmy CI1. Taka X TeHaeHLuis 6yna
xapakTepHa i anga pocnuH pogy Tonons (Populus), wo xa-
PaKTEPUIYETHLCS BiGHOCHO PaHHLOO MasliHaLJELD.

BucHOBKM Ta nepcnekrmeum nogajblinx
po3po6ok

1. Y 383Ky i3 NiABULLEHHAM CE30HHOI CyMKN Temnepa-
TYp Ta CymMu TemnepaTyp y Ci4Hi Ta 1l0TOMYy, WO nepeny-
toTb CI, 6yna BigMmivyeHa 3aranbHa TeHaeHujis Ao 6inbLu
paHHbOI NaniHauii Binbxu y BiHHUMU y ocTaHHI 15 pokiB.
MikoBi 3Ha4YeHHs naniHauji gepeB pony A/nus peecTpyoTb-
CSl 'y MOTOYHMIA NEPIOA CMOCTEPEXEHD HA MIiCSILb paHile,
HiX e 6yno y 1999-2000 pokax. Pi3ka 3miHa nepiogm-
3auji HacTaHHa CIM Alnusy LinomMy Ta CE30HHMX MaKCUMYMIB,
30KpemMa, MoXe BNAMBaTU Ha NIoOen, aki 4yTnmBei 0O N.3.
Ha3BaHOI POCNHW.

2. PaHHe nunkyBaHHs 6epean, HaTOMICTb, MoXxe ByTur
noB'dA3aHe i3 WBUAKNM HaKOMUYEHHAM rpasyco-aHiB y
6epesHi, wo nepenye BignosigHomy CI1. Y Takuii ce3oH
2014 poky makcuMyM Betula cnocTepirascst NpubnmsHo Ha
20 pHiB paHiwe 3BM4YariHoOi nepioan3satii, 06yMOBNEHOI,
04EBMAOHO, PiBIONOTIYHUMU NPUYNHAMN. 3 HUMK NOB'A3a-
HUWM | YiTKWIA OBOPIYHUIA LUMKN NMUNKYBaHHA 6epesn, Lo
cnocrTepirascs y BiHHMLI B yCi pOKM CMOCTEPEXEHHS 3 iHTEH-
CVBHOIO ManiHauielo y KOKHOMY NapHOMY poui. HenapHi x
POKM XapakTepn3yBanncs BiAHOCHO MaIOIHTEHCUBHUM M-
KyBaHHSIM Betula, He3Baxato4m HaBiTb Ha CNPUSTAUBI ONd
iHTEHCUBHOIO NWAKYBAHHS NOroAHi yMOBW, LLIO NepeayBa-
mCIl.

3. TeHgeHuia 00 GOpMyBaHHS PaHHBLOrO MNiKy NaUstiHaLi,
cxoxa Ha Taky gns Betula, cnoctepiranaco y BiHHMUi ons
niwyHK, rpaba, siceHa Ta B'si3a 'y 2014 pouij. Lli pocnnHm
BiAOMI 30ATHICTIO M.3. BUKIUKATN NEPEXpPEeCHi peakji i3
nunkom 6epesun, NiacunioYmn Moro Ao Ha opraHiam no-
TEHUJAHWX NaLiEHTIB.

4. lepeBa poaiB Ta BUAIB, AKi MUAKYIOTb Y KiHL KBITHS -
Ha no4aTKy TpaBHs, y ToMy Ymchi - Knen, yo, Bonocbkuia
ropix, MipkokawTaH KiHCbkuiA Ta CocHa He nokasanm icToT-
HUWX 3MiH Y XapakTepi NasniHauji 3a OCTaHHi ecaTuniTTs. Taka
X TeHaeHUia 6yna xapakTepHa i ona pocnvH poay Tonons
(Populus), eaMHOro y upbOMy CANCKY poay POCAWH i3 paH-
HbOIO MasniHaLieo.

Jns KOPEKTHOro NPOrHO3YBaHHS BUHUKHEHHSA CUMM-
TOMIB Ce30HHOI aneprii HeobxigHi noganblli A0CHIOXEH-
HSl TEPMIiHIB NUIKYBaHHSA OepeB.

F.J. Rodriguez-Rajo, A. Dopazo, V. Jato
//Ann. Agric. Environ. Med. - 2004. -
Vol. 11 (1). - P.35-44.

factors on airborne Betula pollen
concentrations in Lublin (Poland) / K.
Piotrowska, A. Kubik-Komar //
Aerobiologia (Bologna). - 2012. - Vol.
28 (4). - P. 467-479.
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PogurHkoBa B.B., KpemeHckasa J1.B.

BJIMSHUE CE30HHOMN TEMMNEPATYPbl BO3AYXA B BUHHULE HA CPOKU BbIEPOCA OEPEBbAMMU
ANNNEPTEHHOM NblNbLbl

PesioMe. ViameHeHuns kammara BAnSIOT Ha BCe POLIECChl B XUBbLIX OpraHn3amax, B TOM Yucie - U Ha obpasoBaHne v BbIOpPOC MMU
B aTMOCGEPHbIVi BO34YX MblbLbl, KOTOPAas MOXET BbI3bIBATH CUMIMTOMbI CE30HHOV annepruv. B paboTte, Lesbio KOTopori 6bi10
poaHann3npoBaTh BINSHNE XapakTepa U3MEeHEHUsI KIumMaTa Ha Mnbl/IeHne AEpeBbeB B BUHHWLE, ropoae LeHTpasbHOV YKpanHsl,
paccmMaTpuBaloOTCs UISMEHEHUST B CPOKaxX rbU1EHUSI AEPEBLEB 34 MOCAEAHNE 15 JIET B KOHTEKCTE MPOPuIaKTUKU BCrIbILLEK MO/IN-
HO30B. ViccnenoBaHue rblieHns nposoauaock B 1999-2000 rogax rpaBumetpudeckum metogom v ¢ 2009 roga no Hacrosee
Bpems - 06beMHbIM. Bbli0 YCTaHOBEHO, YTO MUK MbIJIEHUS OJIbx U 6EPE3bI B TEKYLLEM NEPUOLAE MOXET PEerucTpupoBaThbCs
MPUMEPHO Ha MECSL, paHbLLe, YeM 3TO Oblio B KOHLUEe 20-ro CToneTus. PaHHSS NblibLEnpoaykums gepessbes poda Alnus koppes-
PYET C KOJIMYECTBEHHbLIM HaKOMJ/IeHNEM Ter/ia B NMPEAABEPUN CE30HA MbIJIEHUST U C BEJIMYUHOU CPEAHUX TEeMNepaTyp sSHBaps v
@eBpasisi cCoOOTBETCTBEHHOr0 Ce30Ha namHaumn. L8 CTuMyinpoBaHns paHHUX Hadana, rnika v OKOH4YaHWsi Ce30Ha rbliieHns ape-
BECHbIX pacTeHmii poaa Betula 6bi1a BaxXHOV CKOPOCTb HaKOMAEHUS rpanyco-AHer. 3¢ gekT, noxoxuii Ha TakoBovi 415 Betula,
Habnwonancsa v ana Corylus, Ulmus, Fraxinus v Carpinus. Zlpyrue gepesbsi Takme kak Populus, Acer, Juglans, Aesculus, Quercus v
Pinus He MpoAeMOHCTPUPOBA/IN BbIPA3UTEbHbLIX UBMEHEHUI B XapakTEPE MblJICHNS 34 MOCAEAHNE AeCATUAETHS. BbisBaeHHbIe
TeHAEHUNN BaXHbl /15 KOPPEKTHOro rporHo3upoBaHns PUCKOB BO3HUKHOBEHMST CE30HHbIX aniepru4eckmnx 3aboeBaHunii, Bbi3-
BaHHbIX MblIbLIOV aHEMOPUIIbHBLIX PACTEHNI.

KnioueBble CNOBa: rbi/ibLa 4EPEBLEB, MPOYUIAKTNKA CE30HHOM annepriun, CMeHa Ce30Ha naiHaummn, rpanyco-AeHs.

Rodinkova V.V., Kremens'ka L.V.

THE SEASONAL TEMPERATURE IMPACT ON TREE TERMS OF EMISSION TREES ALLERGENIC POLLEN

Summary . Climate change impacts all the processes observed in living beings including allergenic pollen production and emission.
The aim of study was to analyse the climate change impact on tree pollination in Vinnitsa, city of the Central Ukraine. The article deals
with the tree pollen season changes through the 15 years of observations. Tree pollination pattern were recorded by using the
gravimetric sampling for the years 1999-2000 and by employing the volumetric trap in the years 2009-2015. It was found alder and
birch pollination can be recorded at about a month earlier in the current period than it was at the end of the 20th century. Early Alnus
pollination correlates with the seasonal temperature sum increase and with the average month temperature value on January and on
February preceding the corresponding pollen season. Factor promoting the earl start, peak and the end of the Betula pollen season
was the speed of the degree-days accumulation. The effect similar to that observed for Betula was seen for Ulmus, Corylus, Fraxinus
and Carpinus. Other trees like Populus, Acer, Juglans, Aesculus, Quercus and Pinus did not demonstrate the significant change of the
pollination patterns over the investigation time. The tendencies established are important for the correct hay fever forecast.

Key words: tree pollen, hay fever control, pollen season change, degree-day.
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BJIMAHUE COYETAHHOIO NPUMEHEHUSA TJTA3HbIX MA3EN
BUONEONA0B U TEHTAMNLUMHA HA HEKOTOPbBIE NMOKASATEJIA
MECTHOIO MMMYHUTETA MNMPWN BOCINPOU3BEAEHNN BAKTEPUAJIbHOIO
KEPATUTA

Pesiome. pu yuutonormnyeckom nccrenqoBaqnm MaskoB-0TeYaTKOB C OBEPXHOCTU KOHBIOHKTUBbI YCTaHOB/IEHO, 4TO COYe-
TaHHOE MPUMEHEHUE I71a3HbIX Ma3eyi OUOMNenona0B U FeHTaMULMHA B YC/I0BUSIX OaKTEPUAILHOMO KEPATUTA OKa3bIBAET 10/10XU-
TE/IbHOE BJINSIHNE HA KIIETOYHOE 3BEHO MECTHOI0 uMmyHuTeTa: Ha 10,3% Bo3pacTaert konn4ecTBo J1P 1o cpaBHEHUIO C 1epBbIM
AHeM (Moaesib) nHa 9,5 % ro OTHOLLIEHWIO K KOHTPOJTIO, Ha 8, 7% yBEINYMBAETCS IEVIKOLINTAPHAES MHPU/IbTPALINS KOHBIOHKTVBbI (B
KOHTPOJIbHOU rpyrne - Ha 7,5 %). IHTeHCBHOCTB ¢paroumnTo3a B OrbITHOV rpyrine Ha 14-viAeHb 1e4eHuns1 BO3pacTaeT rnpakTuyec-
kn BABOE (B 2,5pa3a) v Ha 2 1-biil JeHb COXpaHSIETCS Ha BbICOKOM ypOBHE (1, 7 pa3a) no rnokasaresisiM ¢aroLmnTapHOor akTUBHOCTH,
darounTapHOro nHAeKca v GparounNTapHOro Y1Ca rMo CPABHEHWIO C aHAT0MMYHBIMU TOKa3atTessiMm KOHTPOIbHOU FPYIIbl.

Knio4eBble CNoBa: rviasHsie Masu, O1onenonabl, reHTamuLmH, GaKTepUarbHbIN KepaTuT, MECTHBIN UMMYHUTET, SKCIIEPUMEHT.
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