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CTPATEII AI[AI[TAIIIi POCJIMH 1O KJIIMATHYHUX 3MIH:
OPI"AHIBMOBUM, HONTYJIATUNHNN TA EKOCUCTEMHHNMU PIBHI

VY craTTi y3arainbHEHO CyYacHI MiIXOAM JO BUBYEHHS CTpaTeriii afamTallii poCiIuH 10 KIIMAaTHYHUX
3MiH Ha OPraHi3MOBOMY, MOMYJISILIHHOMY Ta €KOCHCTeMHOMY piBHsX. [lokazaHo, IO MiABHIIECHHS
TEMIIEpaTypH, 3MiHA PSKUMIB OMaliB Ta 3pocTaHHs KoHIeHTpallil CO: € KIIOUOBUMH YNHHUKAMHU, SKi
BM3HAYAIOTh TpaHchopMarito exo]i3ioNoTiYHIX MPOLECiB Y POCIWH 1 BIUIMBAIOTH HAa CTPYKTYPY Ta
¢byHKLIOHYBaHHS eKocucTeM. [IpoaHanizoBaHo poib (i3i0NOTIYHUX MEXaHi3MiB aganTallii, 30KpemMa
¢dorocuHTE3y, TpaHCHipamnii, MPOAUXOBOi Ta Me30(iIbHOI MPOBIAHOCTI, a TaKOXK (PYHKIIOHYBaHHS
¢depmenty Rubisco y dopmyBanHI CTifiKOCTI POCIMH [0 TEMIIEPaTypHUX 1 BOJHUX CTpPECIB.
BceranoBneno, mo pociauan C3- ta C4-TUMB IEMOHCTPYIOTH Pi3HI aIaNnTHBHI CTpaTerii, 3yMOBIIEHI
0COOJMBOCTSAMHU IXHBOTO (POTOCMHTETHYHOIO amapary. 3HauHy yBary TNpUAIICHO (eHOTUNOBiH
TUTACTUYHOCTI SK OJHOMY 3 IPOBIJHUX MEXaHi3MIB KOPOTKOCTPOKOBOI ajamnTaiii, a TakoX poii
TeHEeTHYHOI BapiaTUBHOCTI, €MIT€HeTUYHWX 3MiH 1 TMOTOKY TeHiB y 3a0e3nedeHHi JOBTOTPHUBAIO]
cTifikocti momyssnid. [lokazano, 1m0 TpajMIidHI TMiAXOMU, 3aCHOBaHI Ha aHai31 MOPQOJOTIUYHUX
03HaK, MalOTh OOMEXEHHS y NMPOTHO3yBaHHI peakiliidi POCIWH Ha KIiMaTudHi 3MiHH. OOIpyHTOBaHO
HEOOXiMHICTh iHTEerparii MOp(ONOTiYHUX Ta eKoJOro-(hi3ioJOriYHMX TOKAa3HUKIB MJIS ITOBHIIIOTO
pPO3YMiHHS MexaHi3MiB ajanTaunii. HaBegeHo pesynbTatd HOCHIIKEHb albIIMCHKAX POCIUH, SKi
JEMOHCTPYIOTh, II0 BOJHHUHA DPEXHM € BU3HAYAIBHUM (AKTOPOM 3MiH Yy CTPYKTYpi POCIMHHHX
yrpynoBanb. OKpeMy yBary HpUIiIEHO poji OIOTMYHMX B3a€MOZiH y (OpPMyBaHHI aJanTUBHHUX
BiAMOBiAeH pocauH. 3MiHa KIiMaTy BIUIMBAE HA B3a€MOJIIO POCIHH i3 piTtodaramu, 3anuiroBayamMu Ta
CUMOIOTHYHUMH OpTraHi3MaMH, 110 MOKe TIPU3BOJUTH JIO MOPYIICHHS KOCBOIOIIHNX 3B’ 3KIB, 3MIHU
HanpsMiB OPUPOAHOTO J000PY Ta 3HMKEHHS PENPOLYKTUBHOIO YCIiXy BUAIB. 3poOJEHO BHUCHOBOK,
IO JanTallisi POCIMH 0 KIIMAaTHYHUX 3MIH € CKJIQJHUM OaraTo(pakTOPHUM MpPOLECOM, SKHH
BU3HAYAETHCS B3a€MOJI€I0 (Di310JIOrUHUX, T'CHETUYHUX 1 EKOJIOrYHUX MexaHi3miB. KoMruiekcHe
BpaxyBaHHsS IUX TPOIECIB € HEOOXiJHOI yMOBOIO JJisi MPOTHO3YBaHHs JMHAMiKH E€KOCHCTEM Ta
po3pobneHHs edeKTHBHHUX cTpaTerii 30epekeHHs OIOpI3HOMAHITTS B yMOBaxX TIJIOOAJbHUX 3MiH
JIOBKIJUIS.

Kmiouosi  cnosa: knimamuyni  3miHu, adanmayis pociud, exoghizionocis, ¢enomunoga nIACMUYHICMD,
gomocurmes, 0OHULL pedcum, OiOMuyHI 83aEMO0Il, eKOCUCMEMHA OUHAMIKA, 2eHeMUYHA 8APIAMUEHICTb.

3MmiHa KiIiMaTy € OJHIEI 3 HaWaKTyalbHIMIMX EKOJOIIYHHUX 3arpo3 HAIIOro 4Yacy, 3YMOBJICHOIO
TOJOBHUM YHHOM aHTPOINOIeHHOW AisibHicTIO. [liBHINEHHS TeMmepaTypd, MOPYLICHHS DPEXHUMIB
OMajiiB Ta €KCTPEeMajbHI MOTOMAHI SIBHINA 3MIHIOOTh €KOCHCTEMH 3 O€3MPereIEHTHO MIBUIKICTIO,
CTBOPIOIOYM 3HAYHI BHKIIMKK JUISi BHJIB POCIMH y BChOMY CBiTi. MeToro Iii€l cTarTi € aHami3
JUHAMIYHUX peaklild pOCIMH Ha 3MiHYy KJIiMaTy Ha OCHOBI 3HaHb 3 rajy3eil ekogizionorii Ta aganTamii
[6]. Po3ymiroun OCHOBHI MeXaHi3MH, IO 3YMOBIIOIOTH IIi peakilii, MOKHa Kpaiie MpPOrHO3yBaTH
JIMHAMIKY €KOCHUCTEM Ta po3po0IisiTH cTparerii 30epeskeHHs Ta ynpasiinas aumu [10, 25].
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Pocrmuam TeMOHCTPYIOTH IMHMPOKHH CHEKTp eKO(Di3i0NOTIYHNX peakIlii Ha 3MiHy KIiMary, IIo
BiloOpaxkae TXHIO CKJIafHy B3a€MOJII0 3 HABKOJUIIHIM cepeJoBHIIEM. 3MiHM TeMIlepaTypy Ta ONaiB
BIUTMBAIOTH HA (DEHOJIOTII0 POCINH, e(heKTUBHICTF BUKOPUCTAHHS BOJIU Ta AMHAMIKY MTOKMBHUX PEUOBHH.

Ile Mae kackamHWH BIUTMB Ha CTPYKTYpY Ta (QYHKII eKocHcTeMH. PO3yMIHHS TakWX peakIlii
BUMarae TIMOOKUX 3HaHb (i310JIOTIYHUX TPOLECIB POCIHH, BKIIOYAIOUU (POTOCHHTE3, MEXaHi3MHU
(GYHKLIOHYBaHHSI MPOAWXOBOIO amapaTy Ta CTpaTerii po3mofily BYIJIEII0 B OpraHax i TKaHWHaXx.
[HTETpYyIOYM TMOTBOBI CIIOCTEPEKECHHS, CKCIIEPUMEHTAIBHI TOCITIHKEHHS Ta IMIAXOANM MOJICIIOBAHHS,
MOJKHa 3’SICYBaTH CKIIQJHI 3B’SI3KM MiXK KIIMaTHYHUMH (pakTopaMu Ta exodizioioriero pociuH. Lle
JIO3BOJISIE OTPUMATH IIHHY iH(OPMAIIII0 MPO CTIMKICTh Ta BPA3JIUBICTh EKOCHUCTEMH JIO 3MIHU KIIIMaTy
[5]. YV BigmoBime Ha 3MiHY yMOB HaBKOJIMIIHBOTO CEPEIOBHUINA POCIHHH BHUKOPHCTOBYIOTH
pI3HOMaHITHI aJanTHUBHI MEXaHI3MU IS IOKPAIICHHS CBOEI MPHCTOCOBAHOCTI Ta BroKMBaHHSI. Ha
TeHeTUYHOMY DiBHI MPUPOJHMK BiAOip BIUIMBaE€ Ha CIAAKOBY MIiHJIUBICTD Yy MOMYJALISX POCIIHH,
CIIPHUAIOYM O3HAKaM, SKi HaJalOTh BHIIY CTIAKICTh M0 CTPECOBHX (DAaKTOPIB HABKOJIHUIIHBOTO
cepenoBuina [25]. AmanTuBHI peakiii MOXYTh BKIIFOUATH 3MiHHM B €KCIIpecii TeHiB, YaCTOTi aJelliB Ta
PETPOAYKTUBHHUX CTpATeTisiX, M0 JA03BOJSIE POCIWHAM CIPABISATHCS 3 HOBHUMH KIIMATHYHUMH
BUKJIMKaMu. KpiM TOro, emireHeTW4YHi MeXaHi3MH Ta CHUMOIOTHYHI B3a€MOJii 3 MiKpoopraHizMaMu
BIJIITpalOTh KIFOYOBY POJIb B OTMOCEPENKYBaHHI pPeakIliii pOCIWH Ha 3MiHY KIIMaTy, MO MiJKPECTIOE
Ba)KIUBICTH ITICHUX MIAXOIIB 10 PO3YMIHHS AMHAMIKY afamramii [25].

Peakiiis pocIMHHMX yrpynoBaHb Ha 3MiHY KJIiMaTy Ma€ BiJJajicHI HACHIIKW ISl JUHAMIKH
eKkocucteM, 30epekeHHS OIOpI3HOMAHITTA Ta MPOMOBOIBUOI Oe3meku. 3MIHH y pO3MOIiIl BHIIB,
(eHONIOTIYHI HEBIAMOBIAHOCTI Ta 3MiHEHI OIOTHYHI B3a€EMOBITHOCHHH MOXYTh ITOPYIIUTH
(GYHKLIOHYBaHHS Ta CTIHKICTh EKOCHCTEM, CTBOPIOIOYM MPOoOieMu A (HaxiBIiB 3 OXOPOHH TPUPOIU
Ta 3eMJICKOPHCTYBAYiB.

Po3yminHS peakilii pociuH Ha 3MiHY KJIIIMaTy € BaKJIWBHUM JJIS BUPIIMICHHS OaraTorpaHHUX
mpoOJieM, 1[0 BUHHWKAIOTh BHACTIAOK TJOOQJIBHUX 3MiH  HAaBKOJIMIIHBOTO  CEPEIOBUIIA.
BukopuctoByroun 3HaHHA 3 eKkodizioiorii Ta aganraiii, MOKHa 3’ICyBaTH OCHOBHI MEXaHi3MH, IIO
BIUTMBAIOTh HA PEAKIII0 POCIHMH, Ta PO3POOMTH HAYKOBO OOIPYHTOBAHI CTparerii MoM’sSKIIeHHS
BIUIMBY 3MiHM KJIIMaTy Ha €KOCHCTeMHM. 3aBIASKM MUKIUCUMIUIIHAPHIN CHiBIpami Ta 3aydeHHIO
3arikaBieHux (axiBiiB MM MOKEMO aKkTUBHilIe iHTerpyBatH Llisi cTamoro po3BUTKY AJs cTadimizamii
MIPUPOJTHUX EKOCUCTEM Ta 30epekeHHs 010pi3HOMAHITTS.

Mera miei pobOTH ToNsATaE B y3arajdbHEHHI JIOCHIHKEHb IIOA0 KOPENsIil JUHAMIKH
MOpQOJIOTiYHUX O3HAK i (Pi310JOTIYHUX MPOIECIiB BHIIB POCIHH i3 METEOUMHHUKAMH JOBKIJUIS JIJIS
OIIHKH X aJIaITUBHUX CTPATETiN J0 3MIHU KJIIMaTy.

3MiHIOIOUH TEMIEPATypHUH PEKUM Ta PEKUM ONaliB, a TAKOXK BMICT BYIJICKHCIIOTH, 3MiHa
KIIIMaTy TOpYyIIye OaBHI 3aKOHOMIPHOCTI TPUPOTHOTrO n00opy mmoao ¢izionorii, Mopdoorii Ta
KUTTEBOTO IUKIY pOcivH. DEHOTHIIOBA IIACTUYHICTD MOXXE THMYACOBO ITOM SKIIMTH HACIIIKH
CIPSIMOBAHOTO THCKY 000Dy, KU, K OUYiKy€ThCs, BUHUKHE 31 3MiHOIO Kiimaty [1], ame moxke He
3a0e3MeYnTH JOBrOCTPOKOBE 30€pEeKEeHHS MOMYJIALii, OCKITBKA YMOBH BUXOJSTh 32 MEXI 1CTOPUIHOT
MIiHJIMBOCTI. 3pEIITO0, BUM MOBUHHI OYJyTh €BOIIOI[IOHYBAaTH a00 MIrpyBaTH BiJIMOBITHO JI0 3MiHU
KIIiMaTy, 00 YHUKHYTH BUMHPaHHSI.

Y KOHTEKCTi 3MiHH KIIIMaTy aJanTHBHA IUIACTUYHICTh IPU3BOIUTH JI0 €KBIBaJCHTHOI 200 BHUIIOL
NPUCTOCOBAHOCTI 1HAYKOBaHWX (DEHOTHIIB, SK TIOPIBHATH BHXIIHUM (DEHOTHIIOM, y HOBOMY
cepenopuiii. Peakiiiss Ha BiJOip 3aJIeXKUTh BiJl CHJIM J000OPY 3a IUIACTHYHICTIO, CTYMEHs CHaJKOBOI
BapiaTUBHOCTI IUIACTHYHOCTi, & TAaKOXX CWJIM Ta HampsMKy OOOOpYy 3a IHIIMMH O3HAaKaMH, SIKi
TEeHETUYHO KOPEIIIOIOTH 3 IIACTUYHOIO PEAKLIETO.

[Tig yac BUBUYCHHS B3a€MO3B’SI3KIB MK O3HAKAMH Ta CEpPEIOBHINEM BHUHHUKAE IMUTAHHS, SKi
(GyHKIIOHANBbHI O3HAKM JOUUIBHO o00path sk peneBanTHi [11]. Bumeumiicte mociipkeHb, IO
MOJIEIIOIOTh PEAKIiI0 POCIMHHUX YTPYNOBaHb HA 3MiHY KJIiMaTy, 0a3yl0ThCs Ha 3MiHI MOP(OJIOTiuHIX
O3HaK (HAIPUKJIAJl, MACH JIMCTKIB Ha TUIOILY, BUCOTU POCIIHH), 32 SKHMH OIIOCEPEIKOBAHO OIIHIOIOTh
«EKOHOMIYHHUH CIIEKTp JIUCTKa», TOOTO Tepedir (i3ioioriyHux MpoIEeciB Ta OTPUMAHHS POCIHHOIO
pecypciB [24, 26]. TpuBanuii 4yac BBaXKalocCs, IO TAKWK MIiAXiJ HE 3aBXKIU JO3BOJSE OI[IHUTH
«BHTPAIIHI» a00 «IPOTPAIIHI» O3HAKH 32 YMOB 3MiHH HaBKOJIMIIHLOTO cepenosuiia. Lle 3ymoBneHo
THUM, 1110 30CEPE/PKEHHSI YBard Ha JIETKO BUMIPIOBaHMX MOP(OJIOTIYHUX O3HAKaX Ma€ TPH MOTEHITiHHI
npobnemu. [lo-mepiie, By3pkuii BuOip O3HaK, WMOBIpHO, HE BPaxOBY€ BaXJIMBI (YHKIIOHAIBHI
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mapamMeTpu (HampuKkiam, po3BHTOK KopeHeBoi cucremu [16, 30]). Ilo-mpyre, o3HaKH dacTo
BUMIPIOIOTECS 32 (DIKCOBaHMX yMOB HaBKoJHIIHBOTO cepenosuiia [30]. TIpoTe, miacTHYHICTh O3HAK
MOK€ OyTH BaKJIMBHM TOKAa3HUKOM 3MiH BIKOBOI CTPYKTypHW MOMyJsii a00 MOKa3HUKOM 3JaTHOCTI
BHJIy aKJIiMaTH3yBaTHCS 10 HOBMX YMOB HaBKOJHMIIHLOTO cepemopuira [23, 31], abo 3maTHICTIO BUIY
IIBUJIKO pearyBaTH Ha 3MIiHM B HaBKOJMIIHbOMY cepenoBuiii [27]. Tlo-Tpere, Hempsmuii xapakTep
BUMIpIOBaHUX MOP(QOIOTIYHUX O3HAK HPUXOBYE MEXaHI3M, IO JISKUTb B OCHOBI 3B 53Ky MIX
mapamMeTpaMy O3HaKd Ta peakili€ro, Imo Hac mikaButh [4]. Hampukimam, omHa 3 HaigacTimme
BUMIPIOBaHUX O3HAK, Maca JIMCTKIB Ha OJWHHIIO IUIOLI, MOXe OyTH BHMKOpUCTaHA Uil OMHCY
(hOTOCUHTETUYHOI 3JJaTHOCTI, TOJICPAHTHOCTI JIO TPABOIJHUX TBAPHH, CTIMKOCTI IO BOJAHOTO Je(DilHuTy,
XOJIOJTOCTIMKOCTI Ta KOHKYpPEHTOCIIPOMOXKHOCTI. ToMy Iie yCKIIQJHIOE TPOTHO3YBAaHHS peakiii
POCIIMH Ha eKOJIOTiuHi 30ypeHHs B MaciiTabax ekocucteMu [9].

B ocranHi poku OyJI0 TPYHTOBHO JOCIIJKCHO 3MIHY YHCEIBHOCTI 16 BHJIB albIiHCBKUAX
pociun (IlBeiinapceki Asbmu, 16002050 M H.p.M.) y BiAmoBigp Ha moterutinHs kimimary [2]. LIi
JIOCITIKEHHST 0a3yBalIiCs Ha BUBYCHI KOPEIAIl M’k HU3KO MOPGOJIOTIYHHX (TII0MA JTUCTKIB, Maca
JUCTKIB Ha IJIONLY, TOBIIMHM JIUCTKA, 1HAEKC (GOPMH KPOHH (MOMEPEYHHI po3Max KPOHHU BiJTHOCHO
BUCOTH POCJIMHH), TTMOWHA KOPEHEBOI CUCTEMH, MaKCUMallbHa TOPH30HTAJIbHA BiJICTaHb KOPEHS BiJ
TOYKH BKOPIHEHHS, BMICT CyXOi PEUOBHHHU B JIMCTKY) 1 (i3ionoridHux (IMBHIKICTH (POTOCHHTE3Y MPHU
1000 mMxmons ¥ ¢! @AP, iHTEHCHBHICTH HIYHOTO Ta JAECHHOTO JAWXAHHS, JEHHA Ta HiYHA IPOXiJAHICTH
NPOJMXiB, IHTEHCUBHICTh TPaHCHipalii, MUTTEBA €(pEKTUBHICTh BUKOPHCTAHHS BOAU Ta €(EKTHUBHICTh
BUKOPUCTAHHsI BOAM) MOKa3HKKIB [2]. 3acTocyBanus mMerony roiaoBHux kommoHeHT (PCA) mokasaio,
0 SIKIO OKpeMi MOpPGOIIOTIUHI 03HAKH H HE KOPEIOIOTh 3 (Pi3i0NOTIYHIMH MpOIleCaMHi, TO BECh
MPOCTIp MOP(OJIOTIYHUX O3HAK KOPEIIOe 3 (hi3i0I0rTYHUM MPOCTOPOM 03HAK. MopdosoriuHi 03HaKH
nosicHioBasn 8 % Ta 12 % Bapianiii MPOEKIIIHOTO MOKPUTTS BUIIIB Ta 3MiH YaCTOTH 3yCTpidueH BHIIB B
YIPYTOBaHHS BiIOBITHO, TOI SIK €KOJOTr0-(i3ioNoriuyHi o3Haku mosicHroBad 15 % ta 12 % Bapiamiid
MPOEKIIIHHOTO TMOKPUTTS Ta 3MiHAX YacTOTH 3ycTpiued. Bysio mokaszaHo, II0 PeaKIlif0 YUCEIBHOCTI
BUJIIB Ha MOTETUTIHHS KJIIMaTy MOXKHA repe0avynuTH 32 O3HAKaMH, OB’ SI3aHUMH 3 IXHIM PO3MIpOM Ta
CTpaTericl0 BUKOPUCTAHHS BOJYU JIMCTKaMH: IPiOHI BUAW 3 3HAYHMM BHUKOPUCTAHHSM BOJU Ha PiBHI
JUCTKIB HaiOLIbIIIe BPa3IuBi A0 MiABHINEHHsS TEMIEPaTypH Ta 3MEHIIIEHHS BMICTY BOJIOTH y TOBITpI
Ta IpyHTi. Lle cynpoBoOIKy€eThCs IIBUALIMM PaHHIM CTAPiHHAM Ta B’STHEHHSIM 0araThoX BUJIIB POCIHH
3a 30UTBIIEHHSIM YacTOTH XBWJIb CHeKd (I CIPUYMHEHHX HUMH IOCYyX). Byno Takox 31iliCHEHO
nepecapKyBaHHs BHIIIB 3 BUIIMX TIICOMETPUYHUX PIBHIB HAa HWKYi. AHaNI3 OTPHUMAaHUX PE3yNbTaTiB
MOKa3aB, MO0 3MiHA KIiMaTy CTBOPIOE MIBH/IIEC MpoOJeMy y HecTadi BOIW, HDK y TMiJBHIICHHI
temneparypu. He Oyno 3adikcoBaHO 3cyBy B OiK BHJIB 3 BHIIUM TEIUIOBHM ONTHMYMOM (TOOTO
BUIIOI0 ONTHUMAJBHOIO TEMIIEPaTyporo Uit (DOTOCHMHTE3y Ta HIWKYMMHU ITOKa3HUKAMU YacTOTH
JUXaHHA TIpU TiaBUIIeHH] Temneparypu Ha 10°C) npu nepecajpkKyBaHHI JIEpHUHNA Ha HUXKYY BUCOTY
[2]. Xoua momepenni mocmimkeHHs 3adikcyBanu «TepMoQiNizaIliio» albMIHChKUX Ta apKTUYHHX
POCIMHHHX YTPYyIOBaHb Yepe3 MOTETLTIHHS KIiMaTy, TOOTO 3CyB y OiK «alaiTOBaHUX IO TEIUIa» BHUIIB,
mo Oyino 3yMOBJIEHO 3MiHOW ixHbOro momupenns [8, 15]. Hoei oTpumani maHi J103BOJISIOTH
NPUIYCTHUTH, 110 MeXa TMOIIMUPEHHsI BULy 3HAYHO MEHIIE 3aJIe)KUTh BiJ alanTalii 10 TeMIepaTypH siK
Takoi, a OlIbIE KOPETIOE€ 3 TaKUMHU (PaKTOpaMH, SK BOJIOTICTb I'PYHTY a00 KOHKYpEHLis. Y IbOMY
acmekTi Bxke OyJl0 BHCJIOBJIGHE NPUIYLICHHS, W0 KOHKYypeHTHa 3[aTHICTh BHIIB, HMMOBIpHO,
KOMITEHCYEThCS Xojomoctitikictio [18]. Ile # mo3Boimse Bumam 6e3 crenuiaHol amamnTaiiii 10 X0I0ay
BW)KMBATH B YMOBaxX BHUILIOTO PiBHSI MIXKBHJIOBOT KOHKYpPEHIIi1. Pe3ynbraTu TOCTiIKEeHHs albIliHChKIX
BUJIIB [TOKa3yIOTh, SIK JIETKO BUMIipIOBaHi MOP(OIIOTIYHI 03HAKH MOXKYTh OyTH NMOKa3HUKAMH OCHOBHHX
(i31070TYHUX TPOLECIB 1 BAKOPUCTOBYBATHUCS JAJIsl €KOJOTIYHUX MPOrHo3iB. Skmo y npocropi PCA
nepiia Bich, MO BiJOOpakae EKOHOMIYHHMI CIEKTp JIMCTKIB, KOPEIIOE 13 BHUIIUMH IPOIHXOBOIO
NPOBIAHICTIO 1 TpaHCHipali€lo, TO Apyra Bich (BKJIIOYAIOUM MPOEKLII0 HAI3€MHOI YaCTHHU POCIUHH,
NPOJUXOBY MPOBITHICTH, BUCOTY POCIMHHM) — 3 Aialla30HOM JaHUX IIOJ0 po3Mipy pociuH. BogHouac
aBTOPH JIOCHIJDKEHb HAroJIONIYIOTh, [0 BUKOPUCTAHHS JIMIIe MOP(OJIOTIYHUX O3HAK, IO OMHUCYIOTh
PO3MIp pOCIHH, HE J03BOJIAE OLIHUTH CTPATEril0 BUKOPUCTAHHS BOIM JMCTKAMU 1, BiAMOBIIHO,
3a3HavyaTy, 10 3MEHIICHHS BOJIOTOCTI IPYHTY € PYIIIHHOIO CHJIOI0 3MiH BUAIB B yIrpylOBaHHI. AHaJi3
BUKOPHUCTaHHS BOJM Ha PIBHI JIMCTKIB HE 3aBXJU JIOCTOBIPHO BiJjoOpakae il BUKOPUCTaHHS BCIEIO
pociuHoro. lle cnoctepiraeThesi, KOJIM BiIOYBAIOThCS 3HAYHI BTPATH BYTJICIIO Ta BOJAW 4Yepe3 iHIII
YaCTHHU POCIUHU ab0 yrponoBx Houi [17]. Tak, SIKIO BHIM CYTTEBO BiJPI3HIIOTHCS 33 MPOMOPLIIMH
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KUTBKOCTI JIUCTKIB 1 JEPEBHUX YACTHH, TO ¢(PEKTHBHICTh BUKOPHUCTAHHS HUMHU BOJH Ha PiBHI JINCTKIB
MOJKE BIJIPI3HATHCS BiJi TUX BHIB, IO OIHIOKTHCS 32 CPEKTHUBHICTIO BUKOPUCTAHHS BOIM BCIEIO
pocamHO0. OTXKE, 32 JIETKO BUMIPIOBaHIUME MOPQOJIOTIYHIMHI 03HAKaMH MOKHA T€HEPYBATH YCIIIIIHI
IPOTHO3M IIOJ0 BUMHMPAHHA YM BIDKMBAaHHA BHIIB B yMOBax 3MiHM KiiMmaTy. BoxmHowac ekosoro-
¢bizionoriuHi AOCTIIKEHHS AOTIOMararoTh HaM 3pO3YMITH MEXaHi3M B3a€MO3B’SI3KiB MIXK O3HAKOIO Ta
CEpEeAOBUILEM.

JIOBrocTpoKOBi 3MiHHM B HaBKOJIHIIHHOMY CEPEIOBHIII, IO OXOIUIIOIOTH MITLHOHH POKIB
eBOJTIOLIT pocinH, c(hOpPMyBaId OCHOBHI (i310JIOTIUHI NUISXHU, IPUCYTHI Y Cy4acHUX pociuH [22]; 1 mi
HUISIXW BH3HAYaTUMYTh [Jiama3oH (i3i0orivyHoi ToJlepaHTHOCTI Ui peakiii Ha 3MiHM B MalOyTHiX
ymoBax. KpiM Toro, BiTHOCHO HEJaBHI YMOBH CTBOPWJIM CEJICKTHBHHI THUCK Ha (Pi310JIOTiI0 POCIHH 1
MOJKYTh BILUTUBATH Ha 3[]aTHICTh POCIIMH pearyBaTé Ha MaitOyTHI yMOBH.

®DOTOCHHTE3 € OCHOBHUM LIIAXOM aCUMIIALII BYTJIEIIO B POCIHHAX, TOMY Te, K (OTOCHHTE3
pearye Ha 3MIHM TeMIlepaTypH, Ma€ 3HAYHHN BIUIMB Ha picT 1 po3BUTOK. OCHOBHUII BILIHB
MIIBHINEHHS TeMIlepaTypd Ha (GOTOCHHTE3 IMOB’si3aHHMU 3 puOyno030-1,5-6ichochaTrapdbokcuiazoro-
okcurenaszoro (Rubisco), ocHoBHEM ¢epmentom, mo ¢ikcye atmocdepuuii CO, y nukii KanpBina
pocaud C3-tuny. [opsj i3 kapOokcumtoBaHHsAM prOyn030-1,5-6ichocdary (RuBP), mo 3abe3neuye
acumisinio CO: y npoueci ¢porocunTesy, y pociant C3-Tumy BiOyBa€eThCs TaKOX HOro OKCHI'€HALis
3a yvactio (Qepmenty Rubisco, mo mnpu3BoAWTE [0 iHImiamii EHEePreTHYHO BHUTPATHOTO
¢doroauxanpHOro mporecy. DoTroaMxaHHS Ma€ TOTEHIINHHI HACHIIKM JJIS 3HIKEHHS POCTY Ta
MPOAYKTUBHOCTI pocnuH. EdexTuBHicTh kKapObokcmmroBaHHs Rubisco, sika Bu3Ha49aeThCs SK (pikcarist
Byrieli0 Ha (OTOH (OTOCHHTETHYHO AKTHUBHOTO BHIIPOMIHIOBAHHS, MOIJIMHEHOTO POCIMHAMH,
3aJICKUTH BiJl OaraTthox (hakTopis: crenudidHicTb Rubisco /st kapOOKCHITIOBaHHS MPOTH OKCUIEHAITIT
(Scio), cran axTtuBariii RubiSCO, KOHIEHTpaIlisi KHCHIO Ta BYTJEKHCIOro rasy HaBKoio Rubisco,
IHTEHCHBHICTh CBITJIOBOTO TIOTOKY Taly3i (POTOCHHTETHMYHO AaKTHUBHOI pajiarii Ta MIBUAKICTh
pereneparii RuBP [2].

[linBuIIeHHs TeMIlepaTypy MOBITPS MPU3BOIAWTH A0 3HIKEHHS MucKpuMiHamii Rubisco momo
KHCHIO, I[0 BHU3HAYA€ETHCS SIK 3HWKEHHS Sc/o, Ta CYNPOBOIKYETHCS 3HIDKCHHSM HIBHIKOCTI
kapOokcumoBanus (V) BimHocHO okcurenarii (Vo) [19]. Hampukian, Sc o y Glycine max (L.) Merr.
(cost) 3amkyetrnes 3 ~100 mpu 25°C 1o ~90 npu 30°C [7]. Sk pe3ynbrat, OubIIicTh pociud C3-tuiy
MaroTh TemwioBui ontumyM Mix 20°C Tta 30°C, nmpuuomy BTpaTH (POTOCHHTETHYHOTO MOTEHLIATY
BHIIC IIOTO ONTHMYMY 3YMOBJIEHI HIDKYMMH TOKa3HUKaMu criBBigHomieHas Ve / Vo . TTigBumieHHs
TEeMIIepaTypH MOBITPsI MPU3BOIUTH TAKOXK A0 3HWKEHHs KoHIeHTpalii COz moao O: y XJIoporuiacTax.
3i 30unbIIeHHAM TemnepaTypu po3unHHICTh O2 1 CO:2 3HMKyeThCsI, 1 CO2 PO3UUHAETHCS MEHIIE, HIXK
O:. Kpim Toro, mokaszaHo, o0 MPOBIAHICT Me30]iy y AESKHX BUAIB 3pOCTA€E 3 TEMIIEPATyporo, B
IHIIIMX BUJIB — 3QJIMIIAETHCS BIAHOCHO MOCTIHHO. [TiBUIIEHHS TeMIIepaTypH MOBITPS TAKOK 3HUKYE
e(peKTUBHICTh (POTOCHHTETUYHOTO KapOOKCHITFOBAHHSI, OCKIIbKY 1HAKTHBY€EThCst Rubisco [19].

doTocuHTETHYHNNA IUIIX y pociauHax C4-tuily eeKkTUBHO MiHIMi3ye (OTOIUXaHHS, AKTUBHO
koHueHTpyrwun CO. y micusx kapbokcuiaroBanHs Rubisco [19]. BUHATKOBO BHCOKAa KOHIIEHTpALIis
CO; y pocimHax C4-Tuny NpUTHIYYE OKCHUTEHAII0 32 ()i3i0JIOTiYHO ONTHMANBHUX Temreparyp. Lle
JI03BOJISIE 3IiMCHIOBATH ()OTOCHMHTE3 3a BHUILMX TEMIEparyp, MopiBHIOIOUM 3 pociauHamu C3-Tuiry.
Jesiki gocnigHUKM 3a3HayaroTh, M0 Rubisco Mae Bumly TepmocTalinbHiCTh y pociauH C4, Hik y
oinmbirocti Buaie C3-tumy [19]. He3Bakaroun Ha BUSBIICHI BiIMIHHOCTI y mepe0iry OTOCHHTETHYHIX
peakmiii BuaiB C3 ta C4, y nporueci GOTOCHHTETHYHOT akIliMaTh3aIii 10 Pi3HUX YMOB POCTY y 000X
UX TUIIB MOXe 301IBIINTHCA Aiaa30H MIaCTHYHOCTI. Lle 3yMOBIEHO THM, 10 3a BiJTHOCHO BUCOKOT
KOHCEPBAaTUBHOCTI IreHa BeuKoi cyOomuuuii Rubisco rbe L, xio4oBi kaTadiTHUHI apaMeTpH 1bOro
(dbepMeHTy 3HAa4YHO BapilOIOTh Yy PI3HUX TaKCOHAX POCIUH. 3aBISKH I[bOMY IIBHJKICTb
KapOOKCHJIIOBaHHS y PI3HHMX BHJIB POCIHMH MOXeE 3MiHIOBaTHCA Maibke B 3 pasu mpu 25°C. Tomy
HaBiTh HEBEJIMKE 30UIBIICHHS KaTaTiTHYHOI e(eKTUBHOCTI Rubisco Moxe MpU3BECTH O CYTTEBOTO
MOKpAIleHHS acCUMUIAIIT BYIJICHI0 POCIMHAMH YIPOJOBX BEreTalifHOro Tepiofy Ta 3HaYHO
miBUIIUTH eeKTUBHICTH poTocuuTe3y [7].

ExcrniepiMeHTH, MPOBEAEHI Ha CUIbCHKOTOCIOAAPCHKUX KyJIbTYpax, MOKa3aiH, IO IIBUAKICTH
(doTOoCHHTE3y 3MIHIOETHCS 3aJIEKHO BiJl COPTY, (POHOBUX METEOPOJIOTIYHHUX YMOB, a TaKOX BiJ
KOHKPETHOTO 4acy ¢ikcalii moka3zHukiB: nuie oniBaHi [13] um inTerpoBano nodoso [21]. Okpim
TOTO, TOKA3aHO, IO 301NIBIICHHS MPOAMXOBOI Ta Me30(IbHOT MPOBIIHOCTI CHPHUYUHIOE 301TbLICHHS
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YUCTOTO KapOOKCHITFOBAHHS, MPOTE 301IBIICHHS POANXOBOI, aje He Me30(iIBbHOI MPOBITHOCTI TAaKOXK
npu3Belie 10 3Ha4YHO Oinbmioi BTpaTéd BoaW. Lle cBiguumTh mpo Te, mO 30iNbLICHHS MPOIUXOBOT
MPOBITHOCTI MOXKe OyTH MOTEHIIWHOIO MIMIEHHIO IS aJanTallii CiIbChKOTOCIONAPCHKUX KYIBTYP 10
BHIIIAX TEMIIEPATYP, OCKUIBKH I1e 3011bmuTh BMicT CO; y Xmoporuracti 6e3 301IbIICHHS BTPaTH BOIH.
INokazaHo, 10 TeMIepaTypHA peakilis MPOBITHOCTI Me30diy 30UIbIIyeThCS a00 HE 3MIHIOETHCS 3
HIIBUILICHHSAM TEMIIEpaTypu 3aiexHo Bin Buay [28]. ¥V tpar’sauctux BunaiB Nicotiana tabacum L.,
Gossypium hirsutum L. ta G. max mpoBiaHICTE Me30(iny 301IbIIyETHCS BABIUI-BTPHYI 32 TEMIIEPATYP
Bix 15°C mo 40°C, mo mo3Boisie iM aianTyBaTHCS JI0 BHINUX TeMIlEpaTyp. BBaxkaerbcs, 1m0
301IBIIEHHS TPOBIAHOCTI Me30(iny 3aBASKMA IPUPOJHUM 3MiHAM T€HOMY a00 3MiHaM 3a JIOTOMOTOI0
KIIITUHHOI 1H)KEeHEepii M03BOJIATH CLIBCHKOTOCIIONAPCHKUM KYJIBTYpaM afalTyBaTHCS 10 TOTETUTiHHS
[19].

Omxe, 31aTHICTh (i3i0JIOTIYHOTO (PYHKIIIOHYBaHHS JI0 CBOJIOIIHHMX 3MiH Yy BiJIIOBib Ha
KIIiMaTH4HI TpaHchopmallii Moxke OyTH pO3TISHYTA K KIFOYOBHI MOKa3HUK CTIHKOCTI pocnuH (abo 1i
BIICYTHOCTI) y MaMOyTHIX yMOBaxX cepemoBHINA. AHANI3 3MiH (YHKIIOHATHPHHX O3HAaK Ha
(i310/10TIUHOMY PiBHI JI03BOJISIE C(PEKTUBHIIIC OLIIHUTH PO3IMOMIT OOMEKEHUX PECYPCIB Y MeE)ax
POCIMHHOTO OpPraHi3My Ta iXHIO KOHIICHTpAIlF0 s peaiizalii nmesHoi 1. Hanpukinaa, ocoOunu 3
MEHILIHMH PEMPOIYKTUBHUMH 3yCHUIUIIMUA MOXKYTh MaTH JOBIIY TPHBAIICTh KUTTs abo HaBmaku [20].
3ocepemKeHHsT yBaru Ha (i3i0JIOTIYHIX OCOOIHBOCTSX € KPUTHYHO BaXKJIIMBUM, OCKIJIBKH IIi TIPOIECH
MaciTadyrThCs BiJl IHIUBIIyalIbHOTO 10 €KOCUCTEMHOTO piBH [1].

InerTudikamis ¢izionorivHUX KOMIOHEHTIB, ITOB’S3aHUX 13 MPHUCTOCOBAHICTIO, OCOOIMBO 3a
HOBUX YMOB CEpEIOBHUINA, Ja€ 3MOTY BHOKPEMHTH KIIOYOBI MPOLECH, IO MOXYTh 3a3HaBaTH
IHTEHCUBHOTO [00OpPY B MaiOyTHIX YMOBax, a TaKOX IPOTHO3YBaTH CKiIaJ 1 (YHKIIOHYBaHHS
MaiOyTHIX NOMYJIALIH Ta POCIMHHUX yrpynoBaHb [12].

Y KOHTEKCTI 3MIHH KJIiMaTy aJalTHBHA TUIACTHYHICTH IMPHUBOIUTE 10 €KBIiBaJICHTHOI a00 BHIIOL
MPUCTOCOBAHOCTI 1HAYKOBaHMX (DEHOTHUIIB, TOPIBHIOIOYM 3 BUXITHHUM (PEHOTUTIOM y HOBOMY
cepenopuili. Peakiiss Ha 100ip 3aJIe)KUTh BiJ WOTO CHJIM 33 IUIACTHUYHICTIO, CTYICHS T'€HETUYHOI
IUTACTUYHOCTI, @ TAKOK CHJIM Ta HANPSIMKY 1000pY 3a IHIIMMH O3HAKaMH, SKi TEHETHYHO KOPEIIOIOTh 3
aIaNTUBHOIO TUIACTUYHOIO peakuiero. KyMyJIsSTUBHMI BIUIMB IDIACTHYHOCTI YIPOIOBXK SKUTTEBOTO
UKy POCIUHHM MOXKe OyTH 3Ha4uHUM. Hampukian, A0 pOCIMHM, SIKa 3HAXOIUTHCS B TiHI KPOHH,
HaJIXOMUTh MEHIIE XBWJIb YEPBOHOTO Ta JAleKoro uepBOHOro ceimia. lle iHimitoe 3amyck
(i310J10TIYHUX 1 MOJIEKYJISIPHUX KacKaJHHX IPOIECIB, SKi IMOKPAIIYIOTh MOTJIIMHAHHSA CBiTia. Takwuii
«CHUHJIPOM YHUKHEHHS TiHD» MOK€ BHKIUKATH MOJU]iKamiliHi peakiii, ki IposIBISIOTHCS Mi3HIIIE B
JKUTTEBOMY IHKIII (HAIPUKIIAJ, TPUCKOPECHHS MOYATKy IBITIHHSA) Ta ONOCEPEJIKOBAHO BILIMBATH Ha
cuty abo dopmy mobopy 3a umu o3HakaMu. KpiM Toro, mi Tunu MoauikamiifHuX peaxiliii MoXyTh
MaTH BiJiIaJIeHI HACJIIKU, OCKIJIbKHU IepeOyBaHHs 0aThKIBCHKUX (hOPM y MIEBHOMY CEPEIOBUII MOXKE
y MOJAJIBIIIOMY BILUTUBATH Ha (DEHOTHII Ta aJalTUBHICTh HAIIA/IKIB.

Monudikarist Moke CIIpHUSITH €BOJIONIT BHIiB. BoHa monermnrye 6e3nocepenHiii THCK 000Dy,
110 BUHHMKA€E BHACIIIOK 3MiHM KJIiMaTy, Ta 3011bl1ye yac uia GopmyBaHHs aganrtanii. Cuna ta gopma
J1000py, pa3oM 3i MIBUIKICTIO MOTOKY TE€HIB Ta MyTallif, 3peUITO0 BU3HAYAIOTh, YU TCHETHYHA
BapiaTHBHICTh Yy TOIMYJIALII TOMOBHIOETHCS UM BHUCHAXYEThCS 3 4YacoM. HeBemmki (parmeHTOBaHi
NOIYJISAIl pOCIMH O0COONMBO CXHJIBHI 10 3MEHIIEHHS T€HETHYHOrO NOJiMOp(di3My 1, SK HACHiAOK,
Yyepe3 KIIMaTHYHI 3MiHA MOXYTh NepeOyBaTy y 30HI MiIBUIICHOTO PU3UKY BUMHUpaHHs. [IpoTe moTik
TeHIB MOXKE PO3LIMPUTH MCHETHYHUH MOJIIMOP(i3M, 3MEHITUTH iIHOPUIWMHT Ta MOJETIIUTH PUPOTHAN
n00ip y Takux (parMEHTOBaHUX a00 JIOKAJIBLHUX MOIMYJIALISX.

[IpoTe, BuAN pOCINH €BOJIOLIOHYIOTh Y CKJIQJHUX CEPElOBHIIAX 13 MEpEeKaMH B3a€MOAIIOUUX
BUJIIB. 3MiHA KJIIMaTy OIOCEPEIKOBAHO BILTUBATAME Ha (i310JIOTIF0 Ta €BOIIOIIIO POCIUH, 3MIHIOIOYH
B32EMOJIII0 3 MYTyaJliCTaMH, aHTaroHicTaMu Ta KOHKypeHTamu [14]. Edextn B3aeMOBiTHOCHH BHIIB €
NOTYKHUMU YMHHUKAMH TIPUPOJTHOTO J000pYy, SIKI MOXYTh CIHPUYMHIOBATH EBOJIOLIHHI 3MiHH
¢izionorii pociuH. lle mocsraerbes depe3 MpsMHUE BIUIMB Ha (hi3iooriyHi mporecu (HarpHKIAI,
BIUIMB MIKOPU3HUX TpHOIB Ha JAMHAMIKY BYIJICIIO Ta MOKUBHUX PEYOBHMH Yy poOCiuHax) abo uepe3
3MiHH y (izionoridyHux npouecax. EKoeBomromiiiHi HacIi K1 3MiHU B3a€MOBITHOCHH BHIIIB MOXYTb Y
JIeSIKUX BUIAJKaxX OyTH TaKMMHU K 200 HaBiTh BOXJIMBIIIMMHU, HDXK TPSMHNA BIUIMB 3MIHH KIIiMary Ha
¢izionoriuni npomecu y pociud [1]. Pociuau BEUpOOWIN CKIIa[HI 3aXHCHI MEXaHI3MH 3aXHCTy Bil
NOiJaHHs TPAaBOiTHUMHU TBapMHAMH. 3MiHa KJIiMaTy BIUIMBa€ Ha mepedir ¢izionoriunux peakuiil. Le
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MOXXE TOPYIIATA MEXaHI3MH CHHTE3y BTOPUHHHX METa0OJITIB, SKi 3a0€3MEUyIOTh 3aXUCT IPOTH
TPaBOIAHMX, 3MIHUTH BEKTOpP HAMpaBICHOCTi (Pi310MOTIYHMX MPOLECIB, IO MOXE TO3HAYUTHCA Ha
MpUPOCTI OioMacH POCIMH Ta 3HIKEHI XapyoBOi IMHHOCTI iXHIX TKaHWH. JlocmimkeHo, IO
miaBHIEHHS piBHSA KoHIeHTpamii CO, IpU3BOANUTD, 3 OAHOTO OOKY, 1O 301IBIICHHS CITiBBIIHOIICHHS
BYIJICLIO Ta a30Ty B JIMCTKAX, @ 3 IHIIOTO — 3HWXKYE SIKICTh TO)KUBHUX PEUOBHH POCIUH AJsl 6araTbox
BUAiB TpaBoimHux. Lle 30inbliye CHoOXUBaHHS TBapUHAMH DPOCIMHHUX TKaHWH Ui 3a0e3medeHHs
CBOIX XapyoBHIX MOTPed, M0 MOTEHIIHHO MOXE 3MIHWTH HampsM MPHPOIHOTO J000PY POCIHH 3a
3aXMCHUMH O3HAKaMH Ta 32 O3HAKaMHM TOJIepaHTHOCTi [1].

KiimaTuuHi 3MiHM Oe3MOCepeHhO BIUIMBAIOTh W Ha JUHAMIKY MOMYJISIIIA OpraHi3MiB Ta
IHIIIIOIOTh HU3KY MpoIleciB y HUX. Tak, miABUIEHHS TeMIepaTypH MPHUCKOPIOE TEMIH 301TbIIEHHS
YUCETBHOCTI TOMYJIAIIi KOMaX, IO, Y CBOIO Yepry, 30UIBIIYyE YacTOTy Ta CKIAAHICThH IOIIKOIKCHb
pocnuH. Yepe3 Terumimn 3WMH 3HUKYETHCS 3MMOBAa CMEPTHICTH Cepell TPAaBOIAHUX TBAPHH Ta
301IBITY€THCS CIIOKUBAHHS HUMU POCIMHHOI 0i0MacH 4epe3 MoJ0BKEHHS BereTaiiitnux mnepiofis [3].
3MiHa KIIiMaTy 301IbIIY€E YUCENBHICTh MOMYJIAIHA TPaBOiMHUX TBApHH Ta MOPYIIYE CITiBBIIHOIICHHS
MiX IXHIMH BUJJAMHU Ta XW)KakaMd. KpuTHYHO BUCOKI TeMIepaTrypu 0OMeKYIOTh aKTHBHICTh 0araTbox
XIKUX TBAPHH, Y TOMY YHCIIi i CKOpOUYIOUH yac 1Jis mostoBaHHs. Lle 3011b11ye MOKIMBICT BUTBHOTO
BUIIACy IUISl TPABOIMHHX, IO MPU3BOIMTH J0 IHTCHCHBHIIIOTO MEXaHIYHOTO IMOUIKOKEHHS POCIIHUH.
OKpiM IOr0, KOMaXH-TPABOIIM 3MaTHI IMBHIKO amalTyBAaTHCS JO 3MIiH KIIMaTy Ta pO3IIHPIOBATH
Mexi cBoro apeany. llIBunka mosiBa HOBUX BUAIB (iTodariB — me He juiie 30UTBIICHHS BiICOTKY
MOIIKO/KEHb, aje W HOBHU YHHHUK TPUPOTHOTO AOO0PY IS MICIEBHX IMOMYJAMiN BHIIB POCIHH.
Orxe, I1HTEHCH(IKALS TEMIIB BIJIYICHHS POCIMHHOI 0ioMacH TpaBOiMHUMH MOXKE 3MIHUTH
¢izionorito BUAIB POCIHH, 3HU3UTH IX MPUCTOCOBAHICTH, 3MEHIIUTH YHCENBHICTD 1 MIIBHICTE OCOOMH
y MOMYJIALISAX, BACHAKUTH TCHETHYHE PI3HOMAHITTS Ta 3MCHIIIUTH aJallTHBHUIA MOTEHIIia.

HeoOximHO BpaxoByBaTH, II0 KOMaXH-3alMIIOBAYi BIUIMBAIOTh HAa €BOJIIOIIIO BHIIB POCIHH Ta
nuBepcudikamito GopM iX KBITOK. 3MiHA KIiMaTy BIUIMBAa€ Ha B3a€MOJIII0 POCIHMH Ta IXHIX KOMax-
3anmuIoBaviB. Tak, 0araTo 3amuiIlOBaviB HaJalOTh IepeBary OUTbIIMM KBiTam. 301bLICHHS MEpiofiB
a00 IHTEHCHMBHOCTI TOCYXH MJIsi 3MEHIICHHS BTPaT BOIOU CIIPHsIE A000PY OCOOWH i3 MEHIIUMHU
kBiTkamu. IlinBumenuii piBenp CO; 3MiHIOE TIOKUBHY SIKICTb HEKTapy, OCKUIBKM BH3HAYa€e
IHTEHCUBHICTH (POTOCHHTE3y Ta cHHTEe3 ByrieBodiB [29]. ITokaszano, 1o 36inbimenns Bmicty CO2 y
JOBKULT ympogoBk octaHHix 170 pokiB mpusBeno o 3HmwKeHHs muwiky y Solidago canadensis L.
[32]. Taxi 3MiHu y KiHIIEBOMY Pe3yJIbTaTi MO3HAYAIOTHCS Ha JOOOPI KOMax-3aIliIFOBAYiB.

SKuio pociMHM Ta IXHI 3amiioBadi XapakTepH3YIOThCS BUCOKOK YYTIMBICTIO JIO 3MiH
HaBKOJIMIITHLOTO CEPEIOBHIIA, TO 3MiHa KJIIMaTy MOXe CIPUYUHHUTH ACHHXPOHHICTh MK (DEHOJIOTIEI0
POCIIMH Ta eTarnamMH >KUTTEBOTO IMKIYy KOMax, IO, Y CBOIO 4Yepry, BIUIMBATHME Ha MOTIK TEHIB,
3MIHIOBaTMME KOCBOJIIOI[IHY JMHAMIKy B3aEMOJIM MK pOCAMHAMH Ta 3alUIOBadaMy,
3MEHINyBaTUME HACIHHEBY MPOAYKTHBHICTH 1 0OMEXYBaTHME JOCTYITHICTh PECYPCiB JUIS 3alUIIOBaviB
[1].

VY3araibHeHHs CyYacHUX JOCIIDKEHb CBITYNTh, IO aJIaNTallisi POCIUH JI0 KJIIMaTUYHHUX 3MIH €
0araTopiBHEBUM IPOIECOM, SKUH OXOIUIIOE OPraHi3MOBHH, MOMYJSIIMHANA Ta €KOCHCTEMHHWH piBHI
opramizamii. Ha opeauizmogomy piBHI KIHOYOBY pOJb BiMIrpar0Th eKOQi3ioNoTiuHI MexaHi3MHu,
30KpeMa peryismis (GOTOCHMHTE3y, TpaHcmipalii, (YHKUIOHYBaHHS IPOAMXOBOTO amapary Ta
MEPEePO3NOITY BYIJICIHO, 10 3a0€3MeYyI0Th KOPOTKOCTPOKOBY aKjIiMaTH3alli0 10 3MiH TEMIIEPaTypH,
BosiorocTi Ta kouueHtpaiii CO.. BcTaHoBieHO, 10 €PEKTUBHICTH I[MX IMPOLECIB 3HAYHOI MipOI0
BU3HAYAETHCS OlOXIMIYHUMHK BJIACTUBOCTAMH (DEPMEHTATUBHUX CHUCTEM, HacamIlepel aKTHBHICTIO
Rubisco, a Takox CIiBBiTHOIIEHHSM KapOOKCHITIOBaHHS Ta OKCUTEHAIII.

Ha nonynsyitinomy piBHI ananTaiiisi peaigi3yerbcs yepe3 PEHOTHIIOBY TUIACTHYHICTh, TCHETHYHY
BapiaTUBHICTh, EMIr€HETHYHI MEXaHi3MH Ta MOTIK TeHiB. deHOTHUNOBa IUIACTHYHICTH 3a0e3mneuye
MIBUJKY BIAMOBIIh, HAa 3MIHHW CEpPEJOBHUINA, OJHAK ii MOTEHIiadl € OOMEXKEHUM Y JIOBIOCTPOKOBIH
nepcreKkTuBi. 30epekeHHs aJJallTUBHOIO MOTEHIIANY TOMYJISIid 3aJeXUTh BiJl PiBHS T'€HETHYHOTO
PI3HOMAHITTS, IO OCOOJIMBO AKTYaIbHO JUIsl PparMEHTOBAHUX IO JISIIH.

Ha exocucmemmomy piBHI 3MiHa KiliMaTy NPU3BOIUTH A0 TpaHcdopMalii BHIOBOro cKiany,
MOPYIIEHHS O10THYHHMX B3a€EMOJiH (pocimHa—¢piTodar, pocinHa—3aniIoBad, POCInHa—CUMOIOHT), a
TaKOX 3MiHM (QYHKI[IOHYBAaHHS €KOCHUCTEM. BCTaHOBIIEHO, 1110 BOJHUN PEKHUM € OJHHM 13 KITFOUOBHX
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¢akTopiB, SAKWH BH3HAYAE PEAKI[I0 POCIUHHUX YIPYMOBaHb, YacTO OUIBIIOK MipO0, HIX
TeMIeparypHuil pakTop.

[Mokazano, 1110 BUKOPHUCTAHHS JIHIIE MOP(OIOTIYHUX 03HAK € HEJOCTATHIM JJIsl TPOTHO3YBaHHS
peakIiii poCIIMH, OCKITPKM BOHM HE BiIOOpaKalOTh MEXaHICTUYHMX OCHOB anmamTarmii. [HTerpartis
Mop(doIoTiyHUX 1 (Di310JOTIYHMX TOKA3HUKIB, a TaKOX 3aCTOCYBAaHHs OaraTOBUMIpPHHX ITiJIXOIiB
(30KpeMa aHasTi3y TOJIOBHUX KOMIIOHEHT) JO3BOJISIE MIABUIIUTH TOYHICTh €KOJIOTIYHHUX IPOTHO3IB.

BucHoBkH

OTtxe, edeKTUBHE MPOTHO3YBAHHS pEakliii POCIWH Ha KJIIMaTH4HI 3MiHU MOTpeOye KOMIUIEKCHOTO
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PLANT ADAPTATION STRATEGIES TO CLIMATE CHANGE: ORGANISMAL, POPULATION,
AND ECOSYSTEM LEVELS

The article summarizes current approaches to studying plant adaptation strategies to climate change at
the organismal, population, and ecosystem levels. It is shown that rising temperatures, altered
precipitation patterns, and increasing atmospheric CO. concentrations are key drivers shaping eco-
physiological processes in plants and influencing ecosystem structure and functioning. The role of
physiological mechanisms of adaptation is analyzed, including photosynthesis, transpiration, stomatal

ISSN 2078-2357. Hayk. 3an. TepHom. Hat. nien. yH-Ty. Cep.: biox., 2025. T. 85, Ne 4 111


https://doi.org/10.1111/1365-2435.13229
https://doi.org/10.1111/1365-2435.13075
https://doi.org/10.1016/j.envexpbot.2017.12.009
https://doi.org/10.1111/1365-2745.12211
https://doi.org/10.1104/pp.112.211938
https://doi.org/10.1111/ele.12508
https://doi.org/10.1007/s00442-016-3549-x
https://doi.org/10.51470/JPB.2022.1.1.8
https://doi.org/10.1111/1365-2435.14228
https://doi.org/10.1002/ece3.6781
https://doi.org/10.1111/pce.12449
https://doi.org/10.1016/j.tree.2018.03.003
https://doi.org/10.1111/1365-2435.13675

OTJISI N

and mesophyll conductance, and the functioning of the enzyme Rubisco in determining plant tolerance
to thermal and water stress. It is demonstrated that C3 and C4 plants exhibit different adaptive
strategies due to the specific features of their photosynthetic systems. Special attention is paid to
phenotypic plasticity as a major mechanism of short-term adaptation, as well as to the role of genetic
variability, epigenetic regulation, and gene flow in ensuring long-term population resilience. It is
emphasized that traditional approaches based solely on morphological traits have limitations in
predicting plant responses to climate change, as they do not fully capture the underlying physiological
mechanisms. Therefore, the integration of morphological and eco-physiological traits is justified as a
more robust framework for understanding plant adaptive responses. Evidence from studies on alpine
plant species indicates that water availability is often a more critical factor than temperature in
determining changes in plant community structure. Particular attention is given to the role of biotic
interactions in shaping plant responses to climate change. Alterations in interactions between plants
and herbivores, pollinators, and symbiotic organisms may disrupt co-evolutionary relationships, shift
selective pressures, and reduce reproductive success. It is concluded that plant adaptation to climate
change is a complex, multifactorial process driven by the interaction of physiological, genetic, and
ecological mechanisms. A comprehensive understanding of these processes is essential for improving
predictions of ecosystem dynamics and for developing effective strategies for biodiversity
conservation under global environmental change.

Keywords: climate change; plant adaptation, ecophysiology, phenotypic plasticity, photosynthesis, water use,
biotic interactions, ecosystem dynamics, genetic variability.
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