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Ha cy4acHomy emani 3aconeHHs 3a3Hae 6ru3bko 20 % OpHUX 3emerib C8imy, a pidHi empamu €8imoe8o2o CiflbCbKo20
eocrnodapcmea, 06ymMosieHi MOWUPEHHSIM Makux 3emenib, csi2aromb 61u3bko 12 mpd donapie. BcmaHo8NeHHs MexaHis-
Mmig, sIKi fiexkamb 8 ocHoei adanmauji pocniuH 00 Ub020 eKOYUHHUKa, € akmyarbHOK HayKo80K MPobrieMoro, 8aXUeor K
3 meopemuyHoI, mak i 3 npakmuy4Hoi mo4yok 30py. Y nybrikauii, Ha 0CHO8I aHani3y nimepamypHux 0xepert, Ha0aHa iHghop-
mauisi npo hizionozo-bioXiMiyHi acrekmu peazysaHHs POCIUH Ha 3aCOJIEHHS rpyHMIe. BuceimmneHo 3MiHU, SIKi 8UHUKaomMb
8 pocnuHi nid diero combo8o2o cmpecy ma y npoueci npomudii tomy. BidsHayaembcs, W0 Ha Ml 3aCONEHHST Y POCIUH
MOXe 8UHUKamu ocMomuy4HUl cmpec. [Mpu uyboMy 3MIHIORMbLCA napamempu, Mog’a3aHi 3 800010, 8KIKYaKYU emMicm 8odu
Y KrimuHi, 800HUU momeHuiarn i ocMomuyYHUU nomeHuiar. Bidbysaembcsi 3MeHWeHHs weudKocmi pocmy nIUCmKie, iHmeH-
cusHocmi npoyecy homocuHmesy, 3MiHa cmaHy npoduxie, 2anbMyembCs picm nagoHie. HakonuyeHHs 8enuKoi Kifbkocmi
ioHig coneli 3mMywye poCIuHU 8uKopucmosysamu binbuie eHepeii Ha MoanuHaHHS 800U 3 rpyHmMy ma MidmpuMaHHs 8HY-
mpilWHb0o20 2omeocmasy. Bid3HaueHo, wo nid 8nnueoM Cormb08020 CMPECY akmugi3yembCsl HAKOMUYEHHST aKmugHUX ¢hopM
KUCHIO ma 8UHUKAe OKUCHE MOWKODXeHHS KIIMUH ma ixHix cmpykmyp. Lle HeezamueHo ennugae Ha cmabinbHicms 6irkie.
Mapkepom oKuC8anbHO20 MOWKOOXKEHHST POC/IUH 3@ YMO8 COMIb08020 Cmpecy € U nepeKucHe OKUCIEeHHs finidie Mmemo-
paH. [NokasaHo, wo Hamenep AocnidxeHHs MexaHi3My adanmauii pocriuH Ao cmpecy nepemicmurnucs i3 izionoaiyHo2o
ma eKosoaiyHo20 pisHig Ha moneKkynapHul. [pu ysomMy ecmaHosrneHo n'amb 2eHie cmitikocmi 0o coneti (SOS1-SOS)).
LosedeHo, wo 3acobom nodonaHHs OKUCH8abHO20 CMPeCcy € akmugauyis aHmuokcudaHmHUX ¢hepMeHmie ma cuHmes
3axucHux birikie, 3okpema 6inkie LEA, ski Maromb 30amHicmb npomudismu 0ezidpamauji U 3abeanedysamu 3axucm KimimuH
8i0 ocMomu4Ho20 cmpecy. HagedeHi chakmu 3acsiduyroms, wo 6i0noeidb pOC/IUH Ha Oil0 BUCOKUX KOHUeHmpauit conel
€ CKna0HOK ma KOMIIEKCHOK | 8KIYae 6bazamo CKOOpOUHOBaHUX rpouecie. Hu3ka 3 HUX wje 3Haxodumbcs y cmaHi
aKmueHo20 8ugYeHHs1. ToMmy ycriwHicmb 3’ACy8aHHS MexaHi3mie conecmilikocmi poCaUH MICHO roe’sa3aHa i3 3a2anbHUM
pO38UMKOM HayKu. Ha cydacHomy emani cmyniHb Oemanisayjii po3kpumms npobrnemu cymmeso nideuujusecs 3a80sKu
3acmocygaHHI HO8IMHIX MemoOuUK ma mexHosoeaill, y moMy 4ucii U mux, wo pobsssmb MOXIUBUM PO3KpUSamu CymHicma

adanmauiliHuX Mpouecis, MoOYUHaKYU i3 MOMEKYNSPHO20 PieHST ma peanisauii 2eHemMUYHO20 KOHMPOJTHO.
Knrovosi cnoea: 3aconeHHs rpyHmy, eanoghimu, connbosuli cmpec, 0CMomuY4HUl cmpec, adanmauisi.
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Bctyn. 3aconeHHs rpyHTiB — Lie NpoLec HaKoMUYEHHS
B I'DyHTax abo MOBEPXHEBOMY LIAPi 'PYHTY METKO PO34MH-
HUX conew. 3anexHo Bif IXHbOrO cKnagy, BUPI3HSATb Kifbka
OCHOBHVIX BIAiB 3aCOMNeHHs!: X1opuaHe, cynbdartHe, cogose
(Shi Yuanchun, 1996; Zhu, 2001; Liang et al 2018). BoHo
€ pesynsraToM fii NPUPOAHUX Ta (Y1) aHTPOMOTEHHNX YMH-
HukiB (Liu et al., 2001; Bian et al., 2008; Fang et al., 2005;
Skliar, 2015). Mpu ubOMYy i3 YyMcna MepLUKX MOLIMPEHHIO
3aCONeHHs cnpuse NocyLnNMBMIA KNiMat, a i3 yicna apy-
TMX — HEOOTPMMAHHS TEXHOMONN Ta EKOMOriYHMX Hopma-
TWBIB MPW roCrnodaptoBaHHi, Hanpuknag, nig Yyac 3pOLLEHHS
(Amezketa, 2006; Huang Mingyong et al., 2009).

Ha cyyacHomy eTani 3aconeHHs 3asHae 6mm3bko 20 %
OpHUX 3emensb cBiTy, (Hossain, 2019). Ha roro tni, 3nebinb-
LIOr0 YHACNIOOK 3MEHLLEHHSI BPOXaWHOCTI Ta SKOCTi Npo-
aykuii (Liang et al 2018), piuHi BTpaTu CBITOBOIO CifbCbLKOMO
rocrnogapcTea cararTb 6nmabko 12 mnpa gonapis (Flowers
& Colmer, 2008). 3asHaveHi dhakTu, y cBoto Yepry, besnoce-
PEOHbO NOB’sI3aHi i3 TMKM 3MiHaMmu, SiKi BinOyBatoTbCs B poc-
nyHaXx nig BMAMBOM COMbOBOIO CTPECY.

Bignosigb pocnuH Ha Aito BUCOKMX KOHLIEHTpaLin conew
€ CKIafHOK Ta KOMMNMEKCHOW i BKMtoyae y cebe Benuky
KiNbKICTb Pi3HMX MPOLECIB, WO MakoTb ByTW YiTKO ckoopau-
HoBaHumMK (Isaienkov, 2012, Derkach & Romaniuk, 2016,
Pererva, 2019). BcTaHOBNeHHs MexaHi3MiB, SKi nexarb

B OCHOBI afanTalii poCnunH [0 3aCONEHHS, € aKkTyasnbHO
HayKOBOK MPOGMEMOI0, BaXNMBOK K 3 TEOPETUYHOI, TaK
i 3 NpakTUYHOI TOYOK 30py. HaTtenep Hap Hew MpaurTb
GaraTo BYEHUX Ta, BiANOBIAHO, BXE HAKOMUYEHWUIA 3HAYHUIA
obcar gaHux. Tomy, MeTOK AaHoi mybnikauii BU3HaYeHo:
30JNCHUTM aHani3 Ta y3aranbHeHHS NiTepaTypHUX marepia-
niB, SKi PO3KPMBalOTb EKOS0ro-(hisionoriYHi acnekTn peary-
BaHH$ Ta aganTaLii pOCAVH Ha 3aCOMNEHHS I'PYHTY.

Y niTepaTypHux Oxepenax Bif3Ha4aeTbCs, WO Ha Thi
3aCOJIEHHS Y POCITUH MOXeE BUHMKATU OCMOTUYHUI CTPEC, a
Ha piBHi 0COBUHM 3aranom — ioHHn aucbanaHc (Bartels &
Sunkar, 2005; Munns & Tester, 2008; Krasensky & Jonak,
2012; Horie et al., 2012). ToOLWKOMKEHHA POCIMH iOHaMK
COMi MOAINSATe Ha npsMe Ta Henpsme. [lepwe 3 HUX
3a3BuYali CNpUYMHSETLCS OCMOTUYHUM CTPECOM Ta iOHHOK
TOKCWYHICTIO, @ Apyre — MPOSIBMSIETLCSA Y BTOPUHHMX peak-
LisiX, SIKi BUHMKAKOTb Mg Aieto npsmmx nowkomxkeHs (Munns,
2005; Zhu, 2003).

OCMOTWYHMIA CTPEC BiAOMBAETLCS Ha POCTi KMITUH Ta Ha
MeTabomiYHNX NepeTBOPeHHsX. BiH MOXe LUBMAKO 3MIHUTK
napameTpu, MOB’A3aHi 3 BOAOH, BKMKYAYM BiZHOCHMIA
BMICT BOAMW, BOOHWWA i OCMOTMYHMWIA MNOTEHUianu y nucT-
kax. BinbyBaeTbca 3MeHLUEHHS LWBUAKOCTI POCTY JIMCTKIB,
iHTEHCUBHOCTI npouecy hOTOCUHTE3Y, 3MiHa CTaHy Npoau-
XiB Ta ranbMyeTbcs picT naroHiB (Jabeen & Ahmad, 2012;
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Munns & Tester, 2008). HakonuyeHHs BenuKoi KinbKOCTi
iOHIB conel 3MmyLLye POCAWHU BUKOPUCTOBYBAaTU Ginblue
eHeprii Ha NOrMUHaHHS BOAM 3 I'PYHTY Ta NiATPUMAHHS BHY-
TpiwHboro romeoctasy (Muhammad Akram et al., 2002).
HakonnyeHHs TOKCWYHMX (OHIB nig BMAMBOM COSIbOBOO
CTPecy € OCHOBHOK MPUYMHOK MPUrHIYEHHSI POCTY POCIMH
(Yu Haiying et al., 2005).

ConboBuin ctpec Hanvacriwe crpuumksaetsca NaCl.
MopiBHAHO 3 HakonuueHHsM Na*y KOopeHsiX, MOro KoH-
LieHTpaLis y nucTkax poCivHU 3aBfae i GinbLUOi LKOAW,
OCKifbKM CYNPOBOXYETLCS IXHBOK €TioNsLUiel Ta HeKpo-
3oM (Munns, 2002, 2005; Zhu, 2001, 2003).

Mig BAAMBOM COMBLOBOrO CTPECY aKTUBI3yETbCS HaKo-
MUYEHHS akTUBHUX popM KucHIo (APK) Ta BUHUKAE OKUCHE
MOLUKOMXEHHA KNiTUH | TxHiX cTpykTyp (Yamaguchi &
Blumwald, 2005). Lli dhopmm KuCHIO HEraTMBHO BNNMBAKOTH
Ha cTabinbHicTb Ginka, 0coOBNMBO Ha CTaH TaKUX amiHOKMC-
NOT 51K TUPO3WH, PeHinananin, TpuntodaH i uucTeiH (Sairam
& Srivastava, 2002), a Takox MOXyTb NPUrHIYyBaTL akTuB-
HicTb hepmeHTiB (Bose et al., 2013). MNepekncHe OKUCNEHHS
ninigie MembpaHu po3rnsaaaeTbCs K Mapkep OKUCMOBasb-
HOMO MOLLKODKEHHSI POCIIMH 33 YMOB COMbOBOMO CTpecy
(Elkahoui et al., 2004). To6To MexaHiamu BNnMBY COMbOBOIO
CTPecy Ha POCnWHK, SIK i IXHE pearyBaHHsl Ha Takun BNAWB,
€ [OCUTb NOTYXXHUMM i pisHonnaHosumMu (Chinnusamy et al.,
2005).

3anexHo Bif 34aTHOCTI 3pOCTaTV Ha 3aCOMNeHUX rpyH-
Tax POCNMHM TpaauWUiiHO NoAiNalTb Ha ranodity Ta rmiko-
itn (Greenway & Munns, 1980; Flowers & Colmer, 2008).
3aBaskM po3BUTKY MOMeEKynspHOi Bionorii, AOCRiLKEHHS
MexaHi3My afanTaii pocnMH 40 CTpecy nepemMicTunmcs i3
(hi3ionoriyHoro Ta eKonoriYHoro PiBHIB Ha MOMEKYNSAPHUIA.
CyuacHi JocnigpkeHHs MatoTb Ha METi He NnLIe NOSICHEHHS
MexaHi3My aganTalii pocnuH [0 CTpecy, a i 3abe3neyveHHs
OTPUMAHHS Pi3HWX FeHIB TONEPaHTHOCTI ANs cenekuii Kynb-
Typ (Zhu, 2003).

Liutonnasma pocnvMH He MOXe MNepeHOCUTU BUCOKI
KOHLeHTpaLii coni, ToMy iM HeobxigHO obMexuTu Hagnu-
LIOK CcOni, WO HagXoauTb Y Bakyoni, iHLWi KOMNApTMEHTH
Ta TKaHWHW. HaTenep BCTAHOBMNEHO M'ATb reHiB CTINKOCTI A0
coni: SOS5, SOS4, SOS3, SOS2 i SOS1 (Liu et al., 2000;
Shabala et al., 2005). l'en SOS1 kogye noninenTua Macoto
127 x[a, wo mictutb 1146 aMiHOKMCNOTHMX 3anuLukis (Zhu,
2003; Shabala et al., 2005). SOS1 3axuuwae TpaHcnopT
ioHiB K* nnasmatunyHoi MmembpaHu nig yac conboBoro CTpecy
(Shabala et al., 2005). l'en SOS2 kogye cepuH/TPEOHIH Npo-
TelHKiHa3y, LWo MicTuTb 446 amiHokucnor (Liu et al., 2000),
3 MornekynsipHoto Macoto 6nusbko 51 kla. SOS2, Baemopi-
toui i3 ioHamm Na* Ta H*, Bnnu1Bae Ha iXHI0 akTUBHICTb OBMiHY
Ta cnpsmoBye Hagnuwok Na* oo BakyonsipHux obnacten,
Tak1M YHOM cripusitoum ioHHoMmy BanaHcy (Qiu et al., 2002).
Okpim TOro, peski BYeHi BusBunm, wo SOS2 igeHTudikye
3MiHW Yy CTaHi JOBKINMS WNSAXOM AudepeHLiioBaHoi pery-
nsuii SOS1 i Ta 0bminHy ioHiB H* Ta Ca?* (Cheng et al., 2001).
len SOS3 kopye 6inok, wo 3B'a3ye kanbuii (Liu & Zhu,
1998). Mpwn 3miHi piHs Ca?, SOS3 B3aemopgie i3 SOS2.
Yepes SOS3 npoteinkiHasHui komnneke SOS3/SOS2 akTtu-
Bye SOS1, a aktuoBaHuin SOS1 BMBOAMTL Hagnmwok Na*,
TM came cripusitouun nigTpumanHio 6anaqcy Na* (Liu & Zhu,
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1998; Liu et al., 2000). OTxe, Tpu reHun, SOSI, SOS2i SOS3
BepyTb aKTUBHY y4acTb Y nepeaadi curHany, noB’s3aHoro i3
NiATPUMaHHAM BHYTPILLIHBOKNITUHHOIO iOHHOMO 6anaxcy (Liu
& Zhu, 1998; Shi et al., 2000; Liu et al., 2000; Qiu et al.,
2002; Guo et al, 2001).

leH SOS4 Wwupoko eKkcnpecyeTbCs Yy BCIX TKaHUHax
POCIMUH i € BaXIIMBIUM KOHAKTOPOM Anst 6araTbOX BHYTPLL-
HBOKINITUHHUX (PEPMEHTIB Ta PErynoe akTUBHICTb cneuu-
dhiyHMx TpaHcnopTepiB ioHiB y kniTuHax (Shi & Zhu, 2002).
lNopiBHSAHO i3 pocnuMHamMu NpUPOZHOI hropu, reHETUYHO
MoaunikoBaHi pocnuHK, Wo MicTaTe SOS4, HakonuuyTb
6inblwe Na *i 36epiratoTb MeHLwe K* (Shi et al., 2002). To6To,
SOS4 crae HOBMM BU3HAYanbHUM YUHHUKOM, SIKUA NOTYXHO
perynioe 6anaHc Na*i K*, 3abesneuytoun CTiiKicTb pOCIUH
[0 3aconeHHs. leH SOS5 kogye noninentua, WO MICTUTb
420 amiHOKMCMOTHUX 3anuiikiB. BiH KOHLEHTpyeTbCcs Ha
30BHILLHIN NOBEpXHi NnasmatnyHoi membpanu (Shi et al.,
2003). SOS5 moxe BigirpaBaTt NeBHY pPosib Y MiKKMITUH-
Hili aaresii, NiaTpUMLUi LiNICHOCTI KNITUHHOI CTiHKW Ta CTii-
KOCTi KNITUH B yMOBax conboBoro ctpecy (Shi et al., 2003;
Mahajan et al., 2008).

OkucntoBanbHWiA CTPEC BUMHUKAE | Ha TNi CninbHOI Ajl
3aconeHHs i nocyxu. lig yac ctpecy, Cnpu4YMHEHOro 3aco-
NEHHSM, Y HaCNiJOK aKTUBHOIO 3aKpUTTS NPOAMXIB, 4OCTYM-
HicTb CO, aTMOCepU 3HKYETLCS, @ TaKoXK 3MEHLLYETLCA
cnoxmBaHHa HAL® Ta iHiuitoeTca naHutoroBa peakLis
3 YTBOPEHHAM BinbLu WKIANUBUX BiflbHUX paauKaniB KACHIO
(Hsu & Kao, 2003). CnocTepiraetbcs nopyLueHHst metabo-
ni3amMy 4Yepes3 OKUCMtoBanbHe MOLIKOMXEHHS MiniaiB, B6inkis
i HykneiHosmx kucnot (McCord, 2000). Ha npotusary uum
HeraTMBHUM BMNNMBAM, Y POCAUH ChopMyBanacst aHTUOKCU-
[aHTHa cucTeMa 3axucty PepmMeHTiB, a TakoxX HedepmeH-
TaTUBHA CUCTEMa MOMEKYMSPHOrO 3axMCTy, CKagoBuMu
SIKOT € rnyTaTioH, ackopbiHoBa KucnoTa, KapoTUHOIAW Ta iH.
(Shigeoka et al., 2002).

3aana nogonaHHa OKUCMOBaNbHOMO CTPECY, POCHMHM
BMAansaoTb Hagnuwok APK wnaxom akTuBaLii aHTUOKCK-
JaHTHUX bepMeHTiB. CTyniHb OKMCMIOBANbHOMO MOLLKO-
[DKEeHHs npu LboMy 6esnocepeaHb0 BU3HAYaAETbCS BNacTu-
BOCTSIMM @aHTUOKCMAAHTHOI cucteMu pocnuH (Tanaka et al.,
20095). Pesynsratit foCnipkeHb JOBOAATL ICHYBaHHSA Kope-
nAuii MK @aHTMOKCMAAHTHOK 3A4ATHICTIO Ta TONEPaHTHICTIO
[0 conboBoro ctpecy y uutpycosux (Gueta-Dahan et al.,
1997), nweHuui (Meneguzzo et al., 1999), daconi (Bayuelo-
Jiménez et al., 2003), Tomatie (Koca et al., 2006), pucy
(Vaidyanathan et al., 2003), noptynaka (Yazici et al., 2007).
TpaHcreHHi pocnuHm, siKi HaAMiIPHO eKCrPeCcyTb (epMeHTH
nornuHanHs A®K, MaloTb MigBuLLEHY TOMepaHTHICTL [0
OCMOTWYHOrO, TeMnepaTypHoro Ta okucHoro ctpecy (Wang
etal., 1999; Roxas et al., 2000; Badawi et al., 2004).

3a HopmarbHux ymoB BUPoBHMLTBO ADK Ta Moro Hemn-
Tpanisauis B poCnMHax 3HaxogsaTbCs Y AUHAMIYHIA PiBHO-
Baai. ig yac conboBoOro cTpecy el 6anaHc nopyLIyeTbCS.
BignosigHo, cuctema nornmHaHHsa A®K Bigirpae gyxe Bax-
nUBY porib Yy hisionorii CTINKOCTI pocnuH A0 BNnuBy coni (Jie
Chen & Xifeng Lin, 2003).

OCHOBHUM pe3ynsTaTtoM COMbOBOMO CTPecy € BTpata
BHYTPILUHBOKMITUHHOT BOAWU. PocnuHK HakonuyytoTe 6arato
meTaboniTis, i Ui «adanTuBHi (OCMOTUYHI) PO3YMHUY Y LIUTO-
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nnasmi NigBULLYIOTE FiNEPOCMOTUYHY TONEPaHTHICTb A0
BTPaTU BOAM, BWKMMKAHOI COMbOBMM CTpecoM. Bucoka
OCMOTWYHA KOHLIEHTPALLiS BPIBHOBAXYE BUCOKY KOHLIEHTpa-
L0 NO3aKMiTUHHOT Coni, 3 OAHOrO BOKY, | HEMTPani3ye BUCOKi
koHueHTpadii ioHiB Na*i Cl'y Bakyoni, 3 iHworo (Flowers &
Colmer, 2008).

Y 3abesneyeHHi opraHiyHi ocmoperynauii  3agisHi
Taki pe4yoBMHU K NponiH, 6eTaiH, noniamiH, rniLepuH, cop-
6IT Ta iHO3UT, @ TakoX AesiKi PO3UMHHI LyKpU Ta PO3UUHHI
6inku. MNpu LboOMy NPOBIAHY ponb Bigrpae nponiH (Smirnoff
& Cumbes, 1989; Liu & Zhu, 1997; Didenko et al, 2016).
[CHYIOTb ABa OCHOBHI MEXaHi3My1 HaKOMUYEHHS NPOoniHy nig
BMMYBOM COMbOBOMO CTPECY: Mo-neplue, — Le aKkTuBi3aLis
GiocuHTe3y (Yoshiba et al, 1995); no-gpyre, — 3HWKEHHS
voro okucnoBanbHol aerpagauii (Zhao Kefu & Li Fazeng,
1999). MNocuneHni cMHTE3 NPOMiHY B yMOBax nocyxu abo
COMNbOBOrO CTPECy MOXe MOM'SKLIUTW LUTONnasMaTuyHui
aumnaos i nigtpumysaty cnieBigHoweHHs HALO+/HAOOH
Ha HeobxigHoMy meTaboniyHomy piBHi (Babivchuk et al.,
1995). [loBeaeHO, IO CONbOBUIA CTPEC 3HAYHO 36iNbLUMB
HaKOMWYEHHS MPOMiHY B NMMCTKaX ABOX COPTIB pucy i ue
CMPMSNO TXHii OCMOTUYHIN adanTaLii Ta 3poCTaHHI0 Tore-
paHTHOCTI 80 3aconeHHs (Demiral & Turkan, 2006).

Y pocnuH Ta GaraTboX iHLWMX OpraHi3MiB, BKIHOYaOUu
GakTepii, BogopocTi Ta rpubu, TBapuH y BiANOBIAb Ha AesKi
abioTWUYHI CTpecy CUHTE3YETbCS Ta HAKOMWUYYETbCs MiLUH-
6etaid (GB) (Rhodes & Hanson, 1993). BiH 3axuLiae BuL;
POCAMHM | Bif, CONbOBOrO/OCMOTUYHOTO CTpecy, 3abesneyvy-
touM OCMOTUYHY (DyHKUi0. Kopenauis mMix 3axucHuM edek-
TOM GB i cMCTEMOI0 aHTUOKCMAAHTHOTO 3aXMCTY 3apeecTpo-
BaHa y pucy (Demiral & Turkan, 2006), y Tomatis (Park et
al., 2006), nweHuui (Ma et al., 2006; Raza et al., 2007),
TioTioHy (Hoque et al., 2007).

PocnvHn  matoTb  30aTHICTb  LIBMAKO — CIpMAMATK
i aKTUBHO afanTyBaTMUCS OO0 3MiH 30BHILLHBOMO Cepeno-
BULWA. La cTpaTeris cnpuiHATTS Ta akTUBHOI aganTauii oo
3MiH JOBKINNS, € pe3ynsratom nepegadi curHanis crpecy,
sIka BKIK0YAE TP eTanu: CNpunHATTS CUrHanis cTpecy poc-
NUHOIO, nepefaya CurHanie CTpecy, iXHE PO3mni3HaBaHHS
Ta pearyBaHHs Ha HUXx (Tamura et al., 2003). Hapasi Bigomi
LUNSAXU Nepefadi curHany, noe’si3aHi i3 TonepaHTHICTIO poc-
NWH [0 coni, SiKi B OCHOBHOMY BKIHOYAIOTH LNSX nepeaavi
curany SOS, wnsax nepegavi curHany npoOTEiHKiHA3W,
LnsAX nepegadi curHany npoteiH-cocdarasu, LWnax nepe-
fadi curHany Ca?*i kanbmogyniHy, Wnsx nepegadi curHany
OCMOTWYHOIO CTPECY TOLLO.

Ca?" € aKTBHOK MOMEKYIO-iHPOPMaTOpOM Y KIiTUHAX
BULLMX POCAUH. XONoZ, Nocyxa Ta ConbOBUN CTPEC MOXYTb
CMPUYUHUTMA 3MIHU B LIMTO30MbHIl KoHUeHTpauii Ca?*, wo
€ CWUrHanoM Ans po3ropTaHHs nopanbswux nogin (Zhang
Xiaolei et al., 2008). Y copmyBaHHi CTINKOCTI POCAUH [0
COMNbOBOrO CTPECY BIQirpaloTb BaXnMBY POfib MeMOpaHHi

aHTutpaHcnoptepu Na'/H*, posTtallioBaHi y BaKyonsipHin
MembpaHi Ta nnasmatuyHin membpaHi BignosigHo (Barkla &
Pantoja, 1996; Liu Yan et al., 1997; Chen Guanping et al.,
2006).

Mig BNAMBOM COMBLOBOrO CTPECYy B pOCNMHAX Aesiki
LUNSAXM CUHTE3Y BINKIB NPUrHIYYIOTLCH, OAHAK CUHTE3YHOThCS
3axucHi Ginku. Baxxnuee 3Ha4YeHHS Mae CUHTE3 Y KMiTUHAX
6inkis conbosoro ctpecy (Yamada et al., 1995; Maurel,
1997; Suga et al., 2002). Y BeretaTMBHWUX TKaHWUHaX, 3He-
BOOHEHMX CTpecamu, TakuMm SIK NMocyxa, HU3bka Temnepa-
Typa Ta COMOHICTb, CUHTE3YOTbCS BinkK, SKi HAa3MBalOTLCS
6inkamu LEA (Big aHrn.: Late Embryogenesis Abundant)
(Ingram & Bartels, 1996). binok LEA moxe (yHKUiOHYBaTK
SIK 3aXMCHUIA areHT Bif Aerigparauii, Ans 3axXUcTy KNiTWH Bif
3HWKEHHS BOAHOIO NOTEHLiany nig vyac 403piBaHHS HAaCiHHS,
BUCUXaHHS Ta OCMOTUYHOIO cTpecy. CTPEeCOCTINKICTb TpaHC-
FEHHUX POCIMH MO3UTUBHO KOPESHOE i3 HaKoNMUyeHHsM Binka
LEA, o cTano npsaiMmMm Aoka3oM OCHOBHOI poni 6inka LEA
y npoueci conecrinkocTti pocnuH (Wu et al., 1996).

ConecTiNkiCTb POCMUH € CKMagHOK 03HAKOL, LU0 KOHTPO-
MIOETLCA Aekinlbkoma reHamu. Ponb 0gHOro reHa y npoLeci
3abe3neyeHHs CTINKOCTI POCNWH A0 coni obmexeHa. Hapasi
HayKOBi [OCNIMKEHHS YBIALWMKU B NOCTFEHOMHY epy, TOBTO
epy YHKLOHanNsLHOro reHomy. Y NoCTreHOMHY epy npoTeo-
Mika NOCTYNOBO CTa€ BaXMMBUM METOLOM BUBYEHHS (DYHK-
uii renis (Pandey & Mann, 2000). Ockinbku 6inkv 6epyTb
yyacTb y BiNbLUOCTI NPOLECIB XUTTEQIANBHOCTI, NPOTEOMHI
[JOCMifKEHH gonoMaratoTb Binbll [eTansHO 3po3yMiTu
BionorivHi yHKUIT KNITUH Ha MONEKYNSPHOMY PiBHi, Y TOMY
Yyucni i NpoTecK, NoB’s3aHi i3 3abe3ne4YeHHsIM CoONecTiKoCTi
(Tanaka & Mitsui, 2005).

BucHoBku. [poBegeHui aHani3 nitepatypHux mpxepen
CBiQUMTb, IO pearyBaHHs Ta ajanTauis pocnuH OO 3aco-
NEHHS CYNPOBOMXYIOTLCS NPOTiKaHHAM HU3KK isionoro-6i-
OXiMi4HMX npoueciB. BoHu peanisyloTbCsa Ha Pi3HMX PIBHSX
opraHisauii MBOro, MoYMHAKYM i3 HAWHMXKYMX. Y acnekTi
3abe3neyeHHs] MNpUCTOCYBaHHSA Ta BWXMBAHHA POCIWH
B YMOBax 3aCOfieHHsl, BaXNUBY porib, 30Kpema, Bigrpae
(PYHKLIOHYBaHHS TeHiB COMECTIMKOCTI, (POPMYBaHHS aHTu-
OKCWMOAHTHOI CUCTEMU 3axUCTy (DEepMEHTIB, aKTuBi3aLis
CUHTE3Y MpOMiHy Ta iHWKUX afanTUBHWUX PEYOBUH, HaKOMM-
YeHHs rMiumHBeTaiHy. YCMiWHICTb 3'ICyBaHHS MeXaHi3MiB
COMNeCTINKOCTI TICHO NOB’A3aHa i3 3aranbHUM PO3BUTKOM
Hayku. Ha cyvacHomy eTani CTyniHb geTanisavii po3kpuTTa
npobremMn CyTTEBO NiABULLMBCS 3aBOSKM 3aCTOCYBaHHIO
HOBITHIX METOAMK Ta TEXHOMOTIN, Y TOMY YMChi W TWX, WO
[103BONSAOTb PO3KPUBATY CYTHICTb adanTaLiiHKUX NpoLecis,
MOYMHAKYM i3 MOMEKYNSAPHOTO PiBHSA Ta peanisaLlii reHeTny-
Horo koHTponto. Lli nigxoom € nepcnektvBHUMM Ta, Gesy-
MOBHO, 103BOMATb NOMUOWTI HaLLi 3HAHHS SIK PO CYTHICTb,
Tak i B3aeMogito npouecis, siKi BiabyBatTbCs B poCnMHaXx nia
[iet0 BUCOKMX KOHLLEHTpALii conen.

BibniozpachiyHi nocunaHHA:
1. Amezketa, E. (2006). An integrated methodology for assessing soil salinization, a pre-condition for land desertification.
Journal of Arid Environment, 67, 594-606. doi: 10.1016/j.jaridenv.2006.03.010
2. Babivchuk, E., Kushnir, S., Belles-Boix, E., Montagu, M. & Inzé, D. (1995). Arabidopsis thaliana NADPH oxidoreductase
homologs confer tolerance of yeasts towards the thiol-oxidizing drug diamide. Journal of Biological Chemistry, 270(44),

26224-26231. doi: 10.1074/jbc.270.44.26224

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

64

Cepisi «ArpoHomist i Gionoris», Bunyck 4 (50), 2022



3. Badawi, G.H. Kawano, N., Yamauchi, Y., Shimada, E., Sasaki, R., Kubo, A. & Tanaka, K. (2004). Over-expression of
ascorbate peroxidase in tobacco chloroplasts enhances the tolerance to salt stress and water deficit. Physiologia Plantarum,
121(2), 231-238. doi: 10.1111/1.0031-9317.2004.00308.x

4. Barkla, B.J. & Pantoja, O. (1996). Physiology of ion transport across the tonoplast ofhigher plants. Annual Review of
Plant Physiologyand Plant Molecular Biology, 47, 159-184. doi: 10.1146/annurev.arplant.47.1.159

5. Bartels, D. & Sunkar, R. (2005). Drought and salt tolerance in plants // Critical Reviews in Plant Sciences, 24, 1,
23-58. doi: 10.1080/07352680590910410

6. Bayuelo-Jiménez, J.S, Debouck, D.G. & Lynch, J.P. (2003). Growth, gas exchange, water relations, and ion
composition of Phaseolus species grown under saline conditions. Field Crops Research, 80(3), 207-222.

7. Bian, J. M., Tang, J. & Lin, N. F. (2008). Relationship between saline-alkali soilformation and neotectonic movement
in Songen Plain, China. Environ Geol, 55(7), 14211429

8. Bose, J., Rodrigo-Moreno, A. & Shabala, S. (2014). ROS homeostasis in halophytes in the context of salinity stress
tolerance. J Exp Bot, 65, 1241-1257. doi: 10.1093/jxb/ert430

9. Chen, Guanping, Wang, Huizhong, Shi, Nongnong & Chen, Shouyi (2006). Advances in the relationship between
Na+/H+ reverse transporters and salt tolerance in plants. Chinese Journal of Biological Engineering, 26(5), 101-106.

10. Cheng, N., Pittman, J.K., Zhu, J. & Hirschi, K. (2001). The protein kinase SOS2 activates the Arabidopsis H*/
Ca? antiporter CAX1 to integrate calcium transport and salt tolerance. Journal of Biology Chemistry, 279 (4), 2922-2926.
doi: 10.1074/jbc.M309084200

11. Chinnusamy, V., Jagendorf, A. & Zhu, J.K. (2005). Understanding and improving salt tolerance in plants. Crop
Science, 45(2), 437-448

12. Demiral, T. & Tirkan, I. (2006). Exogenous glycinebetaine affects growth and proline accumulation and retards
senescence in two rice cultivars under NaCl stress. Environmental and Experimental Botany, 56(1), 72-79. doi: 10.1016/j.
envexpbot.2005.01.005

13. Derkach, V. & Romaniuk, N. D. (2016). Vplyv zasolennia gruntu na roslynni orhanizmy [The influence of soil salinity
on plant organisms]. Nauk. zap. Ternop. nats. ped. un-tu. Ser. Biol., 3—4, 67, 91-106 (in Ukrainian).

14. Didenko, N.O., Volkov, R.A. & Panchuk, I.I. (2016). Vplyv solovoho stresu na vmist prolinu ta polifenolnykh spoluk
u Arabidopsis thaliana [Effects of saline stress on proline and polyphenolic compounds content in Arabidopsis thalianan].
Biolohichni systemy, 8(1), 35-39 (in Ukrainian).

15. Elkahoui, S., Smaoui, A., Zarrouk, M., Ghrir, R. & Limam, F. (2004). Salt-induced lipid changes in Catharanthus
roseus cultured cell suspensions. Phytochemistry, 65, 1911-1917. doi: 10.1016/j.phytochem.2004.06.021

16. Fang, H. L. Liu, G. H. & Kearney, M. (2005). Georelational analysis of soil typesoil salt content, land form, and land
use in the Yellow River Delta, China. Environmental Management, 35 (1), 72-83, doi: 10.1007/s00267-004-3066-2

17. Flowers, T. J. & Colmer, T. D. (2008). Salinity tolerance in halophytes. New Phytol, 179, 945-953. doi: 10.1111/.1
469-8137.2008.02531.x

18. Greenway, H. & Munns, R. (1980). Mechanisms of salt tolerance in non-halophytes. Annuals Review of Plant
Physiology, 31, 149-190.

19. Gueta-Dahan, Y., Yaniy, Z., Zilinskas, B.A. & Ben-Hayyim, G. (1997). Salt and oxidative stress: similar and specific
responses and their relation to salt tolerance in Citrus. Planta, 203(4), 460-469. doi: 10.1007/s004250050215

20. Guo, Y., Halfter, U., Ishitani, M. & Zhu, J.K. (2001). Molecular characterization of functional domains in the protein
kinase SOS2 that is required for plant salt tolerance. The Plant Cell, 13(6), 1383—1399. doi: 10.1105/tpc.13.6.1383

21. Haiying, Yu, Tingxuan, Li & Jianmin, Zhou (2005). Secondary Salinization of soil and its effects on soil properties.
Soil, 37, 581-586.

22. Hoque, M.A., Banu, M.N.A., Okuma, E., Amako, K., Nakamura, Y., Shimoishi, Y. & Murata, Y. (2007). Exogenous
proline and glycinebetaine increase NaCl-induced ascorbate-glutathione cycle enzyme activities and proline improves salt
tolerance more than glycinebetaine in tobacco Bright Yellow-2 suspension-cultured cells. Journal of Plant Physiology, 164(11),

23. Horie, T, Karahara, | & Katsuhara, M. Salinity tolerance mechanisms in glycophytes: An overview with the central
focus on rice plants. Rice, 2012, 5, 11. doi: 10.1186/1939-8433-5-11

24. Hossain, M. (2019). Present Scenario of Global Salt Affected Soils, its Management and Importance of Salinity
Research. International Research Journal of Biological Sciences, 1, 1-3.

25. Hsu, S.Y. & Kao, C.H. (2003). Differential effect of sorbitol and polyethylene glycol on antioxidant enzymes in rice
leaves. Plant Growth Regulation, 39(1), 83-90. doi: 10.1023/A:1021830926902

26. Huang, Mingyong, Zhang, Minsheng, Zhang, Xing (2009). Study on technical approaches of urban greening in
coastal Saline-alkali Land Area. Review of 20 Years of Salt flat greening in Tianjin Development Area. Chinese Landscape
Architecture, 9, 7.

27. Ingram, J. & Bartels, D. (1996). The molecular basis of dehydration tolerance in plants. Annual Review of Plant
Physiology and Plant Molecular Biology, 47, 377-403. doi: 10.1146/annurev.arplant.47.1.377

28. Isaienkov, C. V. (2012). Fiziolohichni ta molekuliarni aspekty solovoho stresu Roslyn [Physiological and molecular
aspects of plant salt stress]. Tsytolohyia y henetyka, 46(5), 50-71 (in Ukrainian). doi: 10.3103/S0095452712050040

29. Jabeen, N. & Ahmad, R. (2012). Improvement in growth and leaf water relation parameters of sunflower and
safflower plants with foliar application of nutrient solutions under salt stress. Pak. J. Bot , 44, 1341-1345.

30. Jie, Chen & Xifeng, Lin. Research progress on physiology and mechanism of salt tolerance in plants (2003).
Journal of Hainan University (Natural Science Edition), 21(2), 177-182

31. Krasensky, J., Jonak, C. (2012). Drought, salt, and temperature stress-induced metabolic rearrangements and
regulatory networks. J. Exper. Bot., 63, 4, 1593-1608. doi: 10.1093/jxb/err460

BicHuk CymcbKkoro HauioHanbLHOro arpapHoro yHiBepcuTeTty 65

Cepis «ArpoHomist i Gionoris», Bunyck 4 (50), 2022



32. Liang, W., Ma, X., Wan, P. & Liu. L. (2018). Plant salt-tolerance mechanism: A review. Biochemical and Biophysical
Research Communications, 495, 286-291. doi: 10.1016/j.bbrc.2017.11.043

33. Liu Yan, Peng Xuexian, Xie Youju, Dai Jingrui (1997). Advances in genetic engineering of plant resistance to
osmotic stress. Advances in Bioengineering, 17(2), 31-38.

34. Liu, H., Xu, J. W. & Wu, X. Q. (2001). Present situation and tendency of saline-alkalisoil in west Jilin Province.
J. Journal of Geographical Sciences, 11(3), 321-328.

35. Liu, J. & Zhu, J. K. (1998). A calcium sensor homolog required for plant salt tolerance. Science, 280(5371),
1943-1945.

36. Liu, J. P. & Zhu, J. K. (1997). Proline accumulation and salt-stress-induced gene expression in salt-hypersensitive
mutant of Arabidopsis. Plant Phssiology, 114(2), 591-596. doi: 10.1104/pp.114.2.591

37. Liu, J., Ishitani, M., Halfter, U., Kim, C.S. & Zhu, J.K. (2000). The Arabidopsis thaliana SOS2 gene encodes a
protein kinase that is required for salt tolerance. Proceedings of the National Academy of Sciences of the United States of
America, 97(7), 3730-3734. doi: 10.1073/pnas.97.7.3730

38. Liu, J., Ishitani, M., Halfter, U., Kim, C.S. & Zhu, J.K. (2000). The Arabidopsis thaliana SOS2 gene encodes a
protein kinase that is required for salt tolerance. Proceedings of the National Academy of Sciences of the United States of
America, 97(7), 3730-3734. doi: 10.1073/pnas.97.7.3730

39. Ma, Q.Q., Wang, W., Li, Y.H,, Li, D.Q. & Zou, Q. (2006). Alleviation of photoinhibition in drought-stressed
wheat (Triticum aestivum) by foliar-applied glycinebetaine. Journal of Plant Physiology, 163(2), 165-175. doi: 10.1016/j.
jplph.2005.04.023

40. Mahajan, S., Pandey, G.K. & Tuteja, N. (2008). Calcium-and salt-stress signaling in plants: Shedding light on SOS
pathway. Archives of Biochemistry and Biophysics, 471(2), 146-158. doi: 10.1016/j.abb.2008.01.010

41. Maurel, C. (1997). Aquaporins and water permeability of plant membranes. Annual Review Plant Physiology and
Plant Molecular Biology, 48, 399-429. doi: 10.1146/annurev.arplant.48.1.399

42. McCord, J.M. (2000). The evolution of free radicals and oxidative stress. The American Journal of Medicine, 108(8),
652-659. doi: 10.1016/s0002-9343(00)00412-5

43. Meneguzzo, S., Navari-lzzo, F.& 1zzo, R. (1999). Antioxidative responses of shoots and roots of wheat to increasing
NaCl concentrations. Journal of Plant Physiology, 155(2), 274-280. doi: 10.1016/S0176-1617(99)80019-4

44, Muhammad, Akram, Shamshad, Akhtar & Ejaz, Rasul (2002). Impact of NaCl salinity on yield components of some
wheat accessions/varieties. Int. J. Agr. Bio, 4, 156-158.

45. Munns, R. & Tester, M. (2008). Mechanisms of salinity tolerance. Annu Rev Plant Biol, 59, 651-681. doi: 10.1146/
annurev.arplant.59.032607.092911.

46. Munns, R. (2005). Genes and salt tolerance: bringing them together. New Phytol., 167, 645-663. doi: 10.1111/j.14
69-8137.2005.01487 .x

47. Munns, R. Comparative physiology of salt and water stress. Plant Cell Environ, 2002, 25, 239-250. doi: 10.1046/j.
0016-8025.2001.00808.x

48. Pandey, A. & Mann, M. (2000). Proteomics to study genes and genomes. Nature, 2000, 405 (6788), 837-846.
doi: 10.1038/35015709

49. Park, E.J., Jeknic, Z. & Chen, T.H. (2006). Exogenous application of glycinebetaine increases chilling tolerance in
tomato plants. Plant and Cell Physiology, 47(6), 706—714. doi: 10.1093/pcp/pcj041

50. Pererva, V. V. (2019). Analiz solestiikosti roslyn morfometrychnym metodom [Analysis of salt resistance of
plants by the morphometric method]. Abstracts of | International Scientific and Practical Conference Osaka, Japan,
157-160.

51. Qiu, Q. S., Guo Y., Dietrich, M. A., Schumaker, K.S. & Zhu, J.K. (2002). Regulation of SOS1, a plasma membrane
Na*/H* exchanger in Arabidopsis thaliana, by SOS2 and SOS3 Proceedings of the National Academy of Sciences of the
United States of America, 99(12), 8436-8441. doi: 10.1073/pnas.122224699

52. Qiu, Q. S., Guo, Y., Dietrich, M. A., Schumaker, K.S. & Zhu, J.K. (2002). Regulation of SOS1, a plasma membrane
Na*/H* exchanger in Arabidopsis thaliana, by SOS2 and SOS3. Proceedings of the Nationgal Academy of Sciences of the
United States of America, 99(12), 8436-8441. doi: 10.1073/pnas.122224699

53. Raza, S.H., Athar, H.R., Ashraf, M. & Hameed, A. (2007). Glycine betaine-induced modulation of antioxidant
enzymes activities and ion accumulation in two wheat cultivars differing in salt tolerance. Environmental and Experimental
Botany, 60(3), 368-376

54. Roxas, V.P,, Lodhi, S.A., Garrett, D.K., Mahan, J.R. & Allen, R.D. (2000). Stress tolerance in transgenic tobacco
seedlings that overexpress glutathione S-transferase/glutathione peroxidase. Plant and Cell Physiology, 41(11), 1229-1234
doi: 10.1093/pcp/pcd051

55. Sairam, R.K. & Srivastava, G. C. (2002). Changes in antioxidant activity in sub-cellular fractions of tolerant
and susceptible wheat genotypes in response to long term salt stress. Plant Sci, 2002, 162, 897-904. doi: 10.1016/
S0168-9452(02)00037-7

56. Shabala, L., Cuin, T.A., Newman, |.A. & Shabala, S. (2005). Salinity-induced ion flux patterns from the excised
roots of Arabidopsis SOS mutants. Planta, 222(6), 1041-1050

57. Shi, H. & Zhu, J.K. (2002). SOS4, a pyridoxal kinase gene, is required for root hair developmennt in Arabidopsis.
Plant Physiology, 129(2), 585-593. doi: 10.1104/pp.001982

58. Shi, H., Ishitani, M., Kim, C. & Zhu, J.K. (2000). The Arabidopsis thaliana salt tolerance gene SOS1 encodes a
putative Na*/H* antiporter. Proceedings of the National Academy of Sciences of the United States of America, 2000, 97(12),
6896-6901. doi: 10.1073/pnas.120170197

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

66 Cepisi «ArpoHomist i Gionoris», Bunyck 4 (50), 2022



59. Shi, H., Kim, Y.S., Guo, Y., Stevenson, B. & Zhu, J.K. (2003). The Arabidopsis SOS5 locus encodes a putative cell
surface adhesion protein and is required for normal cell expansion. Plant Cell, 15(1), 19-32. doi: 10.1105/tpc.007872

60. Shi, H., Xiong, L., Stevenson, B., Lu, T. & Zhu, J.K. (2002). The Arabidopsis salt overly sensitive 4 mutants uncover
a critical role for vitamin B6 in plant salt tolerance. Plant Cell, 14(3), 575-588. doi: 10.1105/tpc.010417

61. Shi, Yuanchun (1996). Saline-alkali soil improvement. Diagnosis, management and improvement. Beijing:
Agriculture Press, 153

62. Shigeoka, S., Ishikawa, T., Tamoi, M., Miyagawa, Y., Takeda, T., Yabuta, Y. & Yoshimura, K. (2002). Regulation
and function of ascorbate peroxidase isoenzymes. Journal of Experimental Botany, 53(372), 1305-1319. doi: 10.1093/
jexbot/53.372.1305

63. Skliar, V. H. (2015). Ekolohichna fiziolohiia roslyn [Ecological physiology of plants]. Sumy: Universytetska knyha,
271 (in Ukrainian).

64. Smirnoff, N. & Cumbes, Q. J. (1989). Hydroxyl radical scavenging activity of compatible solutes. Phytochemistry,
28(4), 1057-1060. doi: 10.1016/0031-9422(89)80182-7

65. Suga, S., Komatsu, S. & Maeshima, M. (2002). Aquaporin isoforms responsive to salt and water stresses and
phytohormones in radish seedlings. Plant and Cell Physiology, 43(10),1229-1237. doi: 10.1093/pcp/pcf148

66. Tamura, T., Hara, K., Yamaguchi, Y., Koizumi, N. & Sano, H. (2003). Osmotic stress tolerance of transgenic tobacco
expressing a gene encoding a membrane-located receptor-like protein from tobacco plants. Plant Physiology, 131(2),
454-462. doi: 10.1104/pp.102.011007

67. Tanaka, N. & Mitsui, S. (2005). Expression and function of proteins during development of the basal regior in rice
seedlings. Molecular and Cell Proteomics, 4(6), 796-808. doi: 10.1074/mcp.M400211-MCP200

68. Tanaka, N., Mitsui, S., Nobori, H., Nobori, H. & Komatsu, S. (2005). Expression and function of proteins during
development of the basal region in rice seedlings. Molecular and Cell Proteomics, 4(6), 796-808. doi: 10.1074/mcp.
M400211-MCP200

69. Vaidyanathan, H., Sivakumar, P., Chakrabarty, R. & Thomas, G. (2003). Scavenging of reactive oxygen species
in NaCl-stressed rice (Oryza sativa L.) — differential response in salt-tolerant and sensitive varieties. Plant Science, 165(6),
1411-1418. doi: 10.1016/j.plantsci.2003.08.005

70. Wang, J., Zhang, H. & Allen, R.D. (1999). Over expression of an Arabidopsis peroxisomal ascorbate peroxidase
gene in tobacco increases protection against oxidative stress. Plant and Cell Physiology, 40(7), 725-732.

71. Wu, S. J, Ding, L. & Zhu, J. K. (1996). SOS1, a genetic locus essential for salt tolerance and potassium acquisition.
Plant Cell, 8(4), 617-627. doi: 10.1105/tpc.8.4.617

72. Yamada, S., Katsuhara, M. & Kelly, W. B. (1995). A family of transcripts encoding water channel proteins: tissue-
specific expression in the common ice plant. Plant Cell, 7, 1129-1142. doi: 10.1105/tpc.7.8.1129

73. Yamaguchi, T. & Blumwald, E. (2005). Developing salt-tolerant crop plants: challenges and opportunities. Trends
Plant Sci., 10, 615-620. doi: 10.1016/j.tplants.2005.10.002

74. Yazici, |., Tlrkan, 1., Sekmen, A.H. & Demiral, T. (2007). Salinity tolerance of purslane (Portulaca oleracea L.) is
achieved by enhanced antioxidative system, lower level of lipid peroxidation and proline accumulation. Environmental and
Experimental Botany, 61(1), 49-57. doi: 10.1016/j.envexpbot.2007.02.010

75. Yoshiba, Y., Kiyosue, T., Kataggiri, T., Ueda, H., Mizoguchi, T., Yamaguchi-Shinozaki, K., Wada, K.,
Harada, Y. & Shinozaki, K. (1995). Correlation between the induction of a gene for A-pyrroline-5-carboxylate synthetase and
accumulation of proline in Arabidopsis thaliana under osmotic stress. Plant Journal, 7(5), 751-760. doi: 10.1046/j.1365-313x.
1995.07050751.x

76. Zhang, Xiaolei., Nie, Yuzhe & Li, Yuhua (2008). Cell signal transduction in plants under salt stress. Biotechnology
Communications, 19(3), 468-471.

77. Zhao, Kefu (1995). Halophytes of China. International Symposium on High Salinity Tolerant Plants Volume: Biology
of Salt Tolerant Plants, 284-293.

78. Zhu, H. & Suyder, M. (2003). Protein chip technology. Current Opininon in Chemical Biology, 7(1), 55-63.
doi: 10.1016/S1367-5931(02)00005-4

79. Zhu, J. K. (2001). Plant salt tolerance. Trends in Plant Science, 2001, 6 (2), 66—71 doi: 10.1016/
S1360-1385(00)01838-0

80. Zhu, J. K. Regulation ofion homeostasis under salt stress (2003). Curr Opin Plant Biol, 6, 441. doi: 10.1016/
s1369-5266(03)00085-2

81. Zhu, J.K. (2001). Plant salt tolerance. Trends in Plant Science, 6(2), 66—71. doi: 10.1016/S1360-1385(00)01838-0

82. Zhu, J.K. Regulation of ion homeostasis under salt stress (2003). Current Opininon in Plant Biology, 6(5), 441-445.
doi: 10.1016/S1369-5266(03)00085-2

He Songtao, PhD student, Sumy National Agrarian University, Sumy, Ukraine

Physiological and biochemical aspects of the response of plants to soil salinin (overview)

At the current stage, about 20% of the world's arable lands are subject to salinization, and the annual losses of world
agriculture due to the spread of such lands reach about 12 billion dollars. Establishing the mechanisms underlying the adaptation
of plants to this environmental factor is an urgent scientific problem, important from both a theoretical and a practical point
of view. The publication, based on the analysis of literary sources, provides information on the physiological and biochemical
aspects of the response of plants to soil salinity. The changes that occur in the plant under the influence of salt stress and in
the process of counteracting it are highlighted. It is noted that osmotic stress can occur in plants against the background
of salinity. This changes water-related parameters, including cell water content, water potential, and osmotic potential. There
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is a decrease in the rate of leaf growth, a change in the state of the stomata and the process of photosynthesis, and the growth
of shoots is inhibited. The accumulation of a large number of salt ions forces plants to use more energy to absorb water from
the soil and maintain internal homeostasis. It was noted that under the influence of salt stress, the accumulation of reactive
oxygen species increases and oxidative damage to cells and their structures occurs. This negatively affects the stability
of proteins. Peroxidation of membrane lipids is also a marker of oxidative damage to plants under salt stress conditions. It
is shown that studies of the mechanism of adaptation of plants to stress have moved from the physiological and ecological
level to the molecular level. At the same time, five salt tolerance genes (SOS1-SOS5) were identified. It has been proven that
the means of overcoming oxidative stress is the activation of antioxidant enzymes and the synthesis of protective proteins, in
particular LEA proteins, which have the ability to counteract dehydration and protect cells against osmotic stress. The given
facts prove that the response of plants to the effect of high concentrations of salts is complex and complex and includes many
coordinated processes. A number of them are still under active study. Therefore, the success of elucidating the mechanisms
of salt resistance of plants is closely related to the general development of science. At the current stage, the level of detail in
solving the problem has significantly increased thanks to the use of the latest methods and technologies, including those that
make it possible to reveal the essence of adaptation processes, starting from the molecular level and the implementation
of genetic control.
Key words: soil salinity, halophytes, salt stress, osmotic stress, adaptation.
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