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B ycnoBusix moTeruieHUs1 KIMMaTa YBeJIMYWIMCh 4acTOTa 1 MHTEHCUBHOCTD 3aCyX, MO3TOMY pa3paboTka
METOIO0B, MOBHIIAIOIINX YCTOMYMBOCTD CEJIbCKOXO3STMCTBEHHBIX KYJIBTYD K Ie(UIIUTY BOABI, TpHoOpeTaeT
6osbiioe 3HaueHue. Lleab paboThl — U3ydeHUe BIMSHUS CATTMIIUIOBOIM M STHTAPHOI KUCJIOT Ha POCTOBbBIE
MoKa3aresiv, rmokasaresin (hOTOCUHTETUIECKO aKTUBHOCTY U Ha COliepKaHKWe MUTMEHTOB B JIMCTBSIX pac-
TeHUI, BbIPAIIEHHBIX B YCJIOBUSIX MOJMBA U BOAHOTO AeduiiMta. PacTeHus nieHuU1bl BbIpalliMBaiy B Jia-
6opaTopHBIX ycinoBusx. CeMeHa NpeaBapuTeIbHO 3aMauynBaii B IUCTWLIMPOBAHHOM Bole (KOHTPOJIb), B
pactBope 0.05 MM canuiioBoit KuciaoTsl uian B pactBope 0.05 MM siHTapHoIi KucaoTsl. [locne mosisie-
HUSI IEPBBIX KOPHEM Ha 3-U CYT MpOopoCIIve ceMeHa MepeHOCHIH B BereTallMOHHBIE COCyIbl 00beMoM 200 M1,
3aMOJIHEHHbIE TPYHTOM, U BbIpaliuBaiu npu 22—24°C npu eCTeCTBEHHOM OCBEIEHUU U €XKeIHEBHOM I10-
nuBe. Ha 5-e cyT pacTteHus neqwiu Ha rpyrnbl “nonuB” v “aeduuut Boasl”. I'pynmny “meduniut Boasr”
MpeKpalliaiv MoJuBaTh 10 OKOHYaHUs 9KcniepuMmeHTa. Ha 11-e cyT onpenessiiv mokasaTes M MaKCUMalb-
HOro 1 3 @EeKTUBHOIO KBAHTOBOIO Bhixoaa ¢oTocucteMbl 11, poToxmmMmdeckoro 1 HepOTOXUMHUIECKOTO
TYIIEHHS U TUIOTHOCTH 3JIEKTPOHHOIO IMOTOKA ¢ rmoMoIbio PAM-diyopumerpa. Ha 16-e cyT BeipaliBa-
HUS paCTEHU I ONpenesIsIN KOJMUEeCTBEHHOE ColepskaHue XJIOpOMUILIa a v 6  KApOTUHOUIOB, PACCYNTHI-
BaJIM OTHOCUTEJIbHOE COAiepKaHWe BOIbI B To6erax u KopHsix. OTHOCUTENbHOE Cofiep>KaHre BOABI B pacTe-
HUSAX MIOYTH HE MEHSUIOCH IIPU 00pabOTKe KUCIOTaMU B YCIOBUSIX TIOJIMBA, HO TIPY BOMHOM Ie(UIIUTe 00-
paboTKa STHTapHOM KMCJIOTOM CHUXKaJIa colepkaHue BOAbl B KOpHe Ha 6%. B ycioBusx HemocTaTka Biaru
o06paboTKa KMcJIoTaMu noBbIlaia 3deKTUBHBINA KBAHTOBBIN BhIxod hoTocucteMsl 11, koaddunuenr do-
TOXMMUYECKOro TYLIEHUS XJopodWlla M IJIOTHOCTh 3JEKTPOHHOIO IIOTOKa B cpemHeM Ha 17—20%.
B ycnoBusix monvuBa 06paboTKa CaMIIMIOBOI U SHTAPHOI KUCJIOTaMU BbI3bIBajla CHUKEHUE COAEPKaHUS
xynopoduiia a (Ha 11 u 32% cooTBEeTCTBEHHO), KapOoTUHOUAOB (Ha 57 u 32%) u yBeIuUeHUE CONePXKAHUS
xyopoduita 6 (Ha 49 1 23%). [1pu 06paboTKe STHTApHOI KUCIOTOM CyMMapHOe ColiepKaHKe XJIopoduia
a + 6 cHukanoch Ha 14%. B ycnoBusix BomHoro aeduiimTa 06paboTka CaIMIIMIOBOI KMCIOTOM MOBBIIIIAIa
OTHOCUTENIbHOE CoNlep>KaHue XJIOPOMIIIIOB M KApOTUHOUIOB B cpeaHeM B 2.6 u 3.3 pasa, mpu o0paboTke
sHTapHOi — B 3.5 1 2.0 pa3a COOTBETCTBEHHO IO CPAaBHEHUIO C KOHTPOJIEM B IIEpecUYeTe Ha CHIPYIO Maccy.
[IpuMmeHeHUe uccaeqOBaHHBIX KHUCJIOT MOXHO PEKOMEHI0BATh JUISI MOTEHIIMAJIBHOTO MCITOJIb30BAHUS B
CEJIbCKOM XO3SICTBE.

Knroueewie crosa: canuuuiaoBasi KMUCI0Ta, SHTapHasl KUCJIOTa, POCT, XJA0pOduI, BOOAHBIN AePULIAT, TIIIe-
HULIA.
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BBEIAEHME

M3MeHeHne KinMaTa BIIMSIET Ha 3¢PHOBBIE TLJIO-
AW B pa3IMIHBIX YacTax Mmupa. Hanbonpimmit Bpen
CEJIbCKOMY XO3SIMCTBY B IIepHOM BeTeTallMu KYJIbTYp
IIPUHOCHUT 3acyXa — HeOJarorpusaTHOE covyeTaHUe
METEOPOJIOTUUECKUX YCIOBUIA, TIPU KOTOPHBIX pacTe-
HUSI WUCIIBITHIBAIOT BOAHBIN aeduunt. HemocraTok
BOIIBI B TIEPUOJ BereTallid — 3TO OAUH U3 OCHOBHBIX
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JIMMUTUPYIOLINX (PaKTOPOB MOJYYEHUSI BBICOKUX U
CTaOMJILHBIX ypOxKaeB. B celIbCKOM X03s1iiCTBE BECh-
Ma BEJIUKO 3HadyeHHe aTMOC(EepHBIX OCAOKOB, ITO-
CKOJIBKY OHU CJIy:KaT OCHOBHBIM MCTOYHUKOM Ha-
KOILIEHUSI 3aITacoB IMOYBEHHOM BJIarv, a MOCJIeTHUE
COCTaBIIIIOT €MMHCTBEHHbII NCTOYHUK BogoobecIe-
YEHUSI CETbCKOXO3SIMCTBEHHBIX KYJIbTYp. OTCYyTCTBUE
WA HeTOOOp OCaIKOB BIIEUYET 3a COOOI ITepechIXaHne
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IMaXOTHOTO TOPU30HTA TTOYBHI, CO30AeT HeOIaromnpu-
STHBIE YCJIOBUSI BJIAroo0GeCIeYeHHOCTH KYJIbTYP,
YXyOIIaeT UX COCTOSTHHE, CHIKAeT ypoxaii. [y6o-
KO€ HapylleH’e BOTHOTO OajaHca MPUBOAUT K YBSI-
JaHWIO PACTEHMIi, KIIETKU TEePSIOT Typrop, TKaHU
YTPauMBaIOT HANPSKEHHOCTD, a JIMCThSI M MOJIOJBIE
BepXylIKKM cTeblieii moBucaloT. Takoe HapylleHUe
BOJIHOTIO OajaHca pacTeHMIA HACTYMNAeT B pe3yJibTaTe
IJIUTEILHOTO Tpolecca MOCTENeHHOTO M3PacXomo-
BaHUS BJIarv B ITOYBE, MPEIONpeaeasieMOro TOM WIn
WHOI MPONOJIKUTEILHOCTBIO GE310XIeBOr0 Mepuo-
ma [1]. MHoTrma maxe cirabble CTpecChl, BHI3BAHHBIC
HapylleHMeM BOJOOOECIIEUeHHOCTU BO3IcbIBae-
MBIX KYJIbTYpP, IIPUBOISIT K BeCbMa Cepbe3HbIM Hera-
TUBHBIM MOCJIEACTBUSM B TUIAHE CHYKEHUS UX YPO-
XalfHOCTU 1 yXyOIICHWS KauyeCcTBa MOJIy4YaeMoii IIpo-
aykuuu. [lo3ToMy TOBBIIIEHUIO YCTOMYMBOCTU
pacTeHUit K BOTHOMY Oe(UILINTY CTOUT YAEISTh O0JIb-
IlIe BHUMaHWSI. 3HAUUTENIbHYIO POJIb B MOBBIIICHUN
YCTOMYMBOCTH PACTEHUIA MOTYT UTPATh PETYISITOPbI
pocTa pacTeHUil, IeiiCTByIOIINEe 4Yepe3 MX TOpMO-
HaJIbHYIO cucTeMy [2]. B aTOM cityuae paHHee BKITIO-
YeHWe aganTallMOHHBIX IIPOTPaMM BbI3BIBAET COXpa-
HEHUE aCCUMUIISLIMOHHOM CITOCOOHOCTH, a, CIeao-
BaTEJIbHO, MOXHO IIPOTHO3UPOBATh COXpaHEHUE
ypoxkaitHocTh. B 3THX ycloBUSX BechbMa IepCIeK-
TUBHBIMU SIBJISIETCS TIPUMEHEHHE 3allUTHBIX COEoU-
HEHUI1, KOTOPhIE Obl YBETMYUIIN IIEPUOJ, YCTONINBO-
CTU pacCTeHWid OO TMOSIBJEHUS MOPGHOIOTHYECKUX
MPU3HAKOB yBsIaHusI. B KauecTBe TaKMX MepCIeKTUB-
HBIX 3alIUTHBIX COEAUHEHUIA MOXHO PacCMaTpUBAaTh
camuioByto (CK) u sarapHyro kucnotsl (AK).

CannumnoBast KUCJIoTa — (PMTOTOPMOH, SIBITSIETCS
MHOTo006eIaloNINM COeANHEHUEM, KOTOPOE MOXKET
CHU3UTh YYBCTBUTEJILHOCTh PACTEHUI K cTpeccam
OKpYXalollleil cpelbl 3a CUeT PEryJsiliui CUCTEMBI
AHTUOKCUIAHTHOM 3alllUThl, CKOPOCTU TpaHCIIHUpa-
LIMM, OBVXKEHUS YCTBUII U CKOPOCTH (DOTOCHHTE3A.
CK sBisieTcs cTpecc-CUTHATBHOM MOJICKYJION, KOTO-
past aKTUBUPYET IKCIPECCUIO TeHA, OTBEYAIOIIETO 3a
abOMOTUYECKUI CTpecc, U MHAYLIUPYET IKCIPECCUIO
OMOCHHTETUYECKNX (PepPMEHTOB 1 OEJIKOB B pPACTECHMU -
SIX B YCJIOBUSIX 9KOJIOTMYECKUX cTpeccoB. Hampumep,
coobman 00 yCMIeHUW CUHTEe3a JIeTHIPUHOIIOI00-
HBIX OCJIKOB, IIIATIEPOHOB M OEJIKOB TEIJIOBOTO IIT0KA,
a TaKKe HaGII0Ja)Iu U3MEHEHUSI aKTUBHOCTU MPOTe-
MHKWHAa3, CcolIepxKaHMUsg XJiopodmiana M puoyIo30-
oucoocharkapookcmiassl (PybucKo). Cuuraercs,
YTO BKCIIPECCHUSI 3TUX T€HOB JOJKHA MPUBOIUTH K
CHIKEHUIO TIPOIYKLIMU aKTUBHBIX (hOPM KHCIOpOAa
(A®K) B oTOCHMHTETHYECKM aKTUBHBIX TKaHsIX. He-
CKOJIBKO MCCJIEIOBAHUI MOKA3aJIU, YTO IPUMEHECHUE
CK nmaeT moJIoxXuTeNbHBIM 3 PEKT, 3a1Inias pacte-
HUS OT OKUCJIUTEILHOTO MTOBPEKACHYS, BBI3BAHHOTO
3acyxoi [3].

SlHTapHYI0 KHMCJIOTY pacCMaTpuBalOT B Ka4eCTBE
MHUMETUKA canuLmioBoili kuciaorel. AK oOnamaer
OMOCTUMYJIMPYIOIINMI CBOMCTBAMM POCTa W pa3BU-
TSI paCTeHUI 1 IIPUMEHSIETCS B PAaCTEHUEBOICTBE B
BUJIE BOOHBIX pACTBOPOB ¢ KOHLIeHTpauueit 10~3—1072%
JIJISI IPEAITIOCeBHOI 00pabOTKM CEMSTH U OTIPLICKMBA-
HUs pacteHuit [4]. Jas1 SsHTapHOM KUCIOTHI MPEAno-
YTUTEJIbHO MCIOJb30BaHUE JJIs 3aMayMBaHUSI Ce-
MSIH, 4YeM OIIPbICKMBaHME, T.K. UMMYHU3ALUsI Ha
paHHUX CTaAUsIX OHTOIreHe3a MMO3BOJISIET C CAMOTO Ha-
yajia pa3BUTUSI MHIYLUPOBATh B PACTEHUSIX JOCTAaTOY-
HO BBICOKHI YPOBEHb HeCHeLM(PUUIECKON YCTOMYNBO-
ctu. B pesynbraTte y pacTeHUiT NOBBIIIACTCS UMMYHM-
TET K IMaTroreHaM, BBIHOCIMBOCTb K 3acyXxe, XOJIOAY,
reperagaM TeMIlepaTyphl, YCKOpPSIETCS 3a’KMBJICHUE
paH. SAHTapHast KMUCJI0Ta JIETKO BcachlBaeTCsl MU 3a-
MaunBaHUU ceMsH. [IpenmoceBHass ob6paboTka ce-
MSH SHTApHOM KUCJIOTON B KOHUeHTpamuu 10— M
CTaOMJIBHO ITOBBIIIAET ypOXKail pas3IMIHBIX KYJIbTYp
Ha 20—30%. Takum o6pa3omM, MIprUMeHEeHNE UMMYHO-
KOpPPEKTOPOB OCHOBAaHO HE HA MOAaBJIeHUHA (pUTOMNA-
TOT€HOB, a Ha IIOBBIIICHUM OOIIEro amallTUBHOTIO
MMMYHHOTO TToTeHIInaJia pacteHuii [5]. Kpome Toro,
TEXHOJIOTMYECKH OoJiee YIOOHBIM SIBJISICTCS IIPEAIIo-
ceBHasg o0paboTka ceMdH, KOoTopass oOecIiedynBacT
dopMHpOBaHNE PACTEHII C ITOBBLIIIICHHON YCTOMIMBO-
CTBIO K BomHoMy nedurmty. Lleab paboTel — oleHKa
(pU3NOIOTNIECKOTO COCTOSHMSI PACTEHUM ITIICHUIIBI,
BBIPAIIEHHBIX U3 CEMsIH, 00pa00TaHHBIX CATMLIMIOBOM
¥ SHTApHOM K1cjioTaMu B KoHOeHTpanuu 0.05 MM.

B ¢Bs13u ¢ 3TUM omnpenesyii BAUSHUE CaTULIU-
JIOBOM M SHTAPHOM KMCJIOT HA OTHOCUTEJIbHOE CO-
JepXaHWe BOABI B moberax M KOPHSIX pPacTeHUM,
coaepKaH1e XJIOpO(PMUIOB @ U 6 I KApOTUHOUIOB B
JIMCThSIX paCTCHUI MIIIEHUIIBI, a TaKXKe Ha (POTOCUH-
TeTUYECKMeE IToKa3aTeIn: MaKCUMaIbHOTO U 3ddex-
TUBHOTO KBaHTOBOIO Bhixoaa dotocuctemMs 11, ¢o-
TOXMMUYECKOTO ¥ HE(POTOXMMUYECKOTO TYIIEHUS U
IUIOTHOCTH 3JICKTPOHHOTIO IIOTOKA B pACTECHUSIX ITIIIE-
HUILIBI, BEIPALIEHHBIX B YCIOBUSX IMOJIUBA M BOTHOTO
neduumra.

METOAMNKA NCCIIEAJOBAHUA

Pacrenusa ninenusl TBepaoit ( Triticum durum L.)
copta XapbKoBcKasg 46 BpIpalliMBaJId B jJlabopaTop-
HBIX yciioBusix. CeMeHa ImpeaBapuTeIbHO IIPOMbIBaA-
JIM BOOOM C MBbUIOM M obOpadaThiBain 3%-HBIM pac-
TBOPOM Iepokcuaa Bomopona. CeMeHa pacTeHMIA
paznenuyii Ha 3 TPYIHIbL: IEPBYIO TPYIITY CEMSIH 3a-
MauyMBaJd B OUCTWUIMPOBAHHOM Bone (KOHTPOJb),
BTOpYyIo — B pactBope 0.05 MM caanumnoBoit KUCIIO-
THI, TPETHIO — B pactBope 0.05 MM sgHTapHOI KMCII0-
Thl. BpeMs 3aMaunBaHus CEMSIH cOCTaBJIsIo 16 4. 3a-
TEM ceMeHa MPOMBbIBAJIM AUCTUJLIMPOBAHHOI BOIOM
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U nepeHocuau B yamku [letpu njisg nmpopaiinBaHus.
ITocne mosiBneHus NepBbIX KOPHEW Ha 3-U CyT Mpo-
pocliue ceMeHa MepeHOCUIN B BereTallMOHHbIN cOo-
cyn Ha 200 mir. B xaxxoelit cocyn caxkany 1o 5 ceMsH
MieHu1bl. BereTalimoHHble cocyabl MpenBapuTeb-
HO 3aIOJIHSJIM TPYHTOM, UMEIOIIIUM B CBOEM COCTaBe
cMech TOpOB Pa3IUYHON CTENEeHU pPa3oXEHUs,
KOMIIJIEKCHOE MUHEpaJIbHOE yIoOpeHe, MeCOK peu-
HOI TepMUYECKI 00pabOTaHHBIN, MyKY N3BECTHSIKO-
BYIO (IIOJIOMHUTOBYI0). MaccoBasi TOJISI MATATEIbHBIX
BemiecTB rpyHra misa aszora (N) — 250, ¢docdopa
(P,O5) — 275, xanuga (K,0) — 275 mr/a. pHgg 8.25.
PacteHus BeIpalliMBaau Npy eCTECTBEHHOM OCBellle-
HUM U TIpu Temmeparype 22—24°C U eXeTHEBHOM
noauBe. Ha 5-e cyT pacTeHus U3 Kaxmoii rpyIibl mo-
JIeIJIM Ha TTOATPYHITHL “IIOJUB” U “aedUIImnT BOIbI .
Pacrenns noarpymms! “nedunuT Boabl” mpeKpaa-
JIU TIOJIUBATh 10 OKOHYaHUs 9KcrepuMmeHTa. Ha 11-e
CyT OIpenesisiiv MoKa3aTeJ MaKCUMaJIbHOTO U 3(-
(eKXTUBHOTO KBaHTOBOIoO Bbixona ¢otocuctemsl 11,
¢dotoxumuueckoro u HehOTOXMMUYECKOTO TYIIEHUS
U TUIOTHOCTb 3JIEKTPOHHOIO MOTOKA C TTOMOIIbIO
npudopa PAM-diryopuMeTpa. PaccunThiBanm BpeMs
MOoJIyaKTUBALIMU IIJIsl TIeproja JEeMCTBUSI BKJIIOUYEH-
Horo neiictByromiero ceeta (AL). Ha 16-¢ cyT Boipa-
IIMBaHUSI PaCTEHUN paCCUMTHIBAIM OTHOCUTEIbHOE
colepXaHue BOAbI B Modere U KopHe. Onpenessuin
colepKaHue XJIOpODUIIIIOB a, 6 1 KapOTUHOUAOB B
alleTOHOBOI BBITSKKE [6]. 15T Kasknoii sKcnepruMeH-
TaJIbHOI TPYIIbl PACCUMTHIBAIM CPEIHUE MoKa3aTe-
Jieit u ommbKy cpenHero. CTaTUCTUYECKYIO 3HAUM-
MOCTb pPa3UuMii OMNpenessyiu 1Mo ~-KO3( UILIMEHTY
CrploneHTa. MUHUMaIbHOE KOJIMYECTBO U3MEPEHUI
KaXXIoTro mokasaTelsl OJIs Kaxaoit rpynnsl — S5 [7].
Bnusaue 2-x ¢pakTopoB (Haaudume cTpecca, BI3BaH-
HOTO BOOHBIM Je(PUIIMTOM, U BAII 00paOOTKU CeMSIH)
Ha (pU3MOTOTMIECKOE COCTOSTHUE PACTEHU I U3ydasin
C TIOMOI1IbIO IBYX(haKTOPHOTO JUCIIEPCUOHHOTO aHa-
mm3a ANOVA ¢ TIOBTOPHOCTSIMMU.

PE3VJIBTATBI 1 UX OBCYXIEHHUE

Pactennss Ha MOMEHT yOOPKHM I10 BHEIITHEMY BUIY
HE OTJIUYAIMCh OT KOHTPOJs. OTHOCUTEIIBHOE CO-
JIep>KaHWe BOABI B TTOYBE YV PACTEHU TPYIIIBI “TIO-
JuB” coctaBuio 50%, y rpymmsl “BogHbIi gepuunT”
BTOT MoKa3aTtesb cHKancs 10 40%. OTHocUTeTbHOE
conepxxanue Boabl (OCB) B pacTeHUSIX TIOYTU HE U3-
MEHWIOCh (Taba. 1), HO OTMETWIM TEHACHIIMIO K
cHikeHno OCB B mmoberax. O6paboTKa CaMnIInIIo-
BOI KMCJIOTOI HE U3MEHsJIa OTHOCUTEJILHOE COIEP-
JKaHUEe BOIBI B IT0OETe Y KOPHE B YCIIOBUSIX IOJIMBA,
HO MOXHO OTMETHUTh, YTO B YCJIOBUSIX BOTHOTO Ieu-
ouTa y oopaboTaHHBIX PAaCTEHMM 3TU ITOKa3aTen
OBLT HEMHOTO OOJIBIIIE TTO CPAaBHEHMIO C KOHTPOJIEM.
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Taomuna 1. BnusHue canmuuunoBoit (CK) u sHTapHOI
(SIK) kucyior Ha OTHOCHUTENIbHOE coaepxkaHue Boabl (OCB)
B IT0Gerax ¥ KOPHSIX paCTeHUI MIIIEHUIIbI, BEIPAIleHHBIX B
YCJIOBUSIX MOJMBA U BOIHOTO AeduiinTta

OCBmno6Gera | OCB kopHs
Bapuant
%
IMonus
KoHtpoib 93.1+0.7 86.4+5.4
O6pabotka 0.05 MM CK 92.8 +£0.2 91.2 £ 3.6
O6pa6otka 0.05 MM SIK 92.9 £ 0.6 914 + 1.7
BongHrblit neduuut

KonTponb 8§99+ 1.4 91.1 £ 1.2
O6pa6otka 0.05 MM CK 90.6 £ 0.1 92.8 +£0.8
O6pabotka 0.05 MM AK 874+ 19 85.4 £ 0.7*

*Pasnuuust ¢ KOHTPOJIEM CBOEM IPYIIbI CTATUCTUYECKU 3HAYM-
Mbl, p < 0.05.

AHTapHas KACI0Ta B YCIOBUSIX ITOJIMBA HE U3MEHSIJIa
coJepxkaHue BOABI B ITI00ere U KOpHE, HO B YCIIOBUSIX
JIeduiumnTa Boabl CHUXKaIa CoiepKaHue BOJIbI B KOPHE
Ha 6%. HecMoTpst Ha HENOCTATOK BJIarv, pacTEHUS
He IoKa3aJIv SIBHOTI'O CHMXKEHUSI OTHOCUTEJILHOI'O CO-
JIep>XKaHUs BOAbLI B pACTCHUM U HEe MPOSBISUINA IIPU-
3HAKOB YBsIIAHUSI.

B ucciaenoBaHusix ¢ ucnoiab3oBaHUEeM 0oJjiee Bbl-
COKMX KOHLIEHTpALUWil CaJMLUUIOBOM U SAHTApHOU
KUCJIOT OBbLIO TMOKa3aHO yBEJMYEHUE COIepXKaHUs
BOIKBI B pacTeHUsIX. HampuMep, B yCIOBUSX YMEPEH-
HOTO BOMHOTO CTpecca ONPBICKMBAHUE PACTEHUMN
nmueHulbl pactBopoM CK GoJjiee BbICOKOI KOHIIEH-
Tpauuu 1 MM NIpUBOAUIIO K YBEJIMUYEHUIO TUIOIIAAN
JIUCTA, HAKOTLJIEHUI0 OMOMAaCChl, MOBBIIIIEHUIO OTHO-
CUTEJILHOTO conepxkaHus Bonbl [8]. ¥V pacreHuii s4a-
MEHSI, CeMEHa KOTOPbIX ObLIM MpenBapuTeIbHO 00-
pabdoTaHsl 1 MM gHTapHOI KMCJIOTOI, B YCIOBHSIX
3aCyXM OTMEUEHO 00JIee BBICOKOE COJIEPKAHUE BOBI
MO CPAaBHEHUIO C PACTCHUSIMU, BBIPAIICHHBIMU W3
HeoOpaboTaHHbIX ceMmsH [9]. CK u AK B ucnonnso-
BaHHBIX HAMUW HU3KUX KOHLEHTPALIMAX HA BEJIUYUHY
OCBmnoutu He Bmusta. [1pu geiicrBuu SIK B ycimoBu-
SIX BOIHOTO AedUuliuTa HaOM01aIu HeOObIlIoe YBe-
JIMYEHME CYyXOi MacChl moberoB U KopHeli. I1pu neii-
ctBumu CK 1okazaTenu BOJHOTO 0OMeHa He U3MEHSI-
JIUCh TPY BOIHOM Je(ULIUTE.

HecMmoTpst Ha TO, UTO pe3yabTaThl, OJTYYCHHbBIC B
X0Jll¢ TaHHOTO 3KCIEepUMEeHTa, He MOoKa3alu 3Hauu-
TEJIbHOTO BJIUSTHUSI CAJIMLIMJIOBOI KUCJIOTHI HAa Ha-
KOTUIEHUE OMOMACCHI MILEHUIIbI TIPU BhIpalllMBaHUU
pacTeHUil B TedeHue 16 cyT, ogHAKO MMEIOTCS TaH-
HbIE O CTUMYJIUPYIOLIEM BIUSIHUU JAHHOTO (DUTO-
ropMOHa B paboTax Ipyrux MccienoBareieii B 6ojee
JUTUTETBHOM 3KcrnepmMeHTe. Hampumep, B padote
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Puc. 1. BiusiHue canuimioBoit v sHTapHOM KucioT Ha okasarenu addexrusHoro (Y(11)) kBaHToBOTO BhIXOA (hOTOCUCTEMBI
11 y pacTeHuUit MilIeHUIIbI, BhIPAILLIEHHBIX B YCJIOBUSIX Ae¢UlIMTa Boabl. [pacduku mpeacTasisioT coooit cpenHue 10 usmMmepeHui,
ombKa cpeHero He mpeBbilnaia 5% u Ha rpaduke He roKa3aHa, 0Cch adbcice — BpeMs, ceK. CTpesikamu 0603Ha4eHO BKITIO-
yeHue (1) ¥ BHIKJIIFOYEHUE (\L) usMmepureinbHoro (ML) u neiictBytomero (AL) cBera. *Paznmnuust ¢ KOHTpOJIEM CBOECH TPYMITbI

cratuctTuuecku 3HauuMsbl, p < 0.05. To xe Ha puc. 2—4.

[10] moka3aHo, 4TO TMpeABapUTeIbHOE 3aMauylBaHUC
ceMstH mueHUBI B 0.05 MM CK mpuBoaniio K yBeau-
YEHMIO YUCJIA JUCTHEB, YBEIUYEHUIO ChIPOI U CyXOit
macchel uepes 30 1 40 cyTt rmociie moceBa. B uccnenona-
Hum [11] ipenmoceBHast 00padOTKa CeMSTH ITIIIEHUIIBI
pactBopoM 0.05 MM canmmniaoBoOil KNCIOTHI YBEIN -
YyMBajla MacCy HaA3€MHBIX M ITOA3€MHBIX OPraHOB
pacTeHuit. AHaJOTUYHBINA 3P @PeKT HAOIoOmaIn U B
JIPYroM MCCIEeIOBAHMM Ha IMIIEHUIIE TIPU MCIIOJIb30-
BaHUM (UTOrOPMOHA B TOI K€ KOHIICHTPAIIMU, IIPU-
YyeM B HanOOJTbIIIeit cTeTTeH! 3TOT 3P (deKT ObII BEIpa-
KeH B KopHeBoi1 cucteMe [12]. B ycinoBusix ymepeH-
HOIO BOOHOIO CTpecCa OIIPLICKMBAHWE PACTEHUIA
MNIIEHUIIBI B 00Jiee BHICOKOIT KOHLeHTpauun 1 MM
CK npuBoIuniIo K yBeIMYSHUIO TUIOIIAIM JIUCTA, Ha-
KorieHuto Oumomaccel [8]. B meimom MoxXHO oTMe-
TUTh, YTO MOJyYEHHBbIC HAMM JaHHbIC ITOKa3aTelcii
CBIPOI1 U cyx0ii Macchl o6padoTaHHoi CK mieHuIbI
ObUTU OOJIbIIIE MO CPAaBHEHUIO C HEOOPaOOTAaHHBIM
KOHTPOJIEM, YTO HE IIPOTUBOPEYMIIO TaHHBIM APYTUX
WCClieoBaTeIICH.

B ycioBusx monmBa oOpaboTKa CaIULIMIOBON U
SIHTApHOM KKCJIOTaMHM HE ITOBJIMsIIa Ha IT0Ka3aTeau
dorocuHTe3a. [TokaszaTrenn MaKCMMaJILHOTO KBAaHTO-

Boro Beixona dotocucremsl 11 (F,/F,) y obpabotaH-
HbIX pacteHuit (0.754) ocTaBayuch B IIpeaeaax KOH-
tpoas (0.753). DddekTuBHbINA KBAHTOBBIII BBIXOH
dotocuctemsl I1 (¥(II)) He MeHsICA B yCIOBUSIX IO~
JIMBa Npu 00pabOTKe KUCIOTaMH, HO B YCIOBUSX
BOIOHOTO JaeduinTa y o0paboTaHHBIX PAaCTCHUI 3TOT
IokKasareJjib ObUI OoJiblile Ha 17—19% 1o cpaBHEHUIO
¢ KoHTpoJseM (puc. 1).

KoadhduimeHT poToXuMuuecKoro TyeHus Xia0-
podumnia (gP) B yCI0BUSIX BOTHOIO Ae(UIINTA IIOBBI-
majics IIpyu oOpabdOTKe CAJMIIMIOBOM M SHTapHOM
KucjioTaMu B cpegHeM Ha 14—18% (puc. 2). B ycio-
BUSIX HEIOCTATKA BJIAaTW BpeMs MOJIYaKTUBALIUK MPU
00paboTKe STHTAPHOM KMUCI0TO ObIJ10 Ha 18% MeHb-
11I€ TI0 CPaBHEHMIO ¢ KOHTPOJIEM, T.€. PACTCHUS TIIIIE-
HULBI OBICTpEE pearupoBalii Ha CTPECC, BHI3BAHHbBII
Ie(UIINTOM BOJIBI.

I1pu monnBe 006paboOTKa CATUIIMIIOBON W SHTAp-
HOI KMCJIOTAMM IToKa3ajia pa3Hble 3((eKThl KUCIOT
Ha HAYaJIbHOM CTaguy peTUCTpalui HehpOTOXUMUYE-
ckoro TyumeHus (NPQ): canuuuinoBas KUCIOTa MO-
BHIIIAJIA, a THTapHas TOHMKAala 3TOT IToKa3aTelb, HO
K KOHIy perucTpauun 1mokasatean NPQ OIBITHBIX
pacTeHUii BO3BpAIAJINCh K TTOKA3aTEISIM KOHTPOJIS.

ATPOXUMUA

Nel 2023
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Puc. 2. BiusiHue caMunioBoii U SHTapHOM KUCJIOT Ha IokasaTeau (OTOXMMUUYECKOTO TylleHus xiopoduiuia (gP) y pacteHuit

MIICHMUIIbI, BBIPALIEHHBIX B YCJIOBUAX Z[e(l)I/ILII/ITa BOJHbI.

B ycnoBusix HegocTaTKa BJIary CAJTUIIMIIOBAsT KUCTO-
Ta HEMHOTO TMOBbIIIaNAa KoaduuueHT NPQ, HO 3Ha-
YUMBIX U3MEeHeHUl He HaOmopganu. [Ipu stom sgH-
TapHasi KUCJIOTa JOCTOBEPHO CHUXaja Ko3hhuiu-
eHT He(OTOXUMHNYECKOTO TYIIeHUS Ha 12% K KOHILY
peructpauuu (puc. 3).

ITnotHOCTH 2nekTpoHHOTO Notoka (ETR) He Me-
HsLIach IpY 00paboTKe KMCIOTaMU B YCIIOBUSIX €XKe-
JTHEBHOTO BOJIOCHAOXXEHMSI, HO B YCIOBHUSIX BOJHOTO
JedunmuTa MIpUMEHEHUE CAIMIMJIOBOM U SIHTapHOM
KUCJIOT TTOBBIIIAJIO TUIOTHOCTD 3JEKTPOHHOTIO MOTO-
ka Ha 17-20% (puc. 4). Kpome Toro, nmpumMeHeHNe
SIHTAPHOI KMCJIOTBI B YCJIOBUSIX CTpecca CHMXKaJIo
BpeMsI MoJlyaKTUBaLMy Ha 15%, 4TO CBUIETEIbCTBO-
BaJIo 0 OoJiee OBICTPOIi peakKIIMU pacTeHU Ha U3Me-
HEHUE YCIIOBUM CPEIbI.

IIponeMoOHCTpUPOBAHHOE ITOJIOXKUTEIbHOE BIIMSI-
HHE STHTAapPHOM KMCJIOTHI B YCIOBHUSIX BOTHOTO nehu-
I1Ta OTMEYEHO TaKKe B HEKOTOPBIX paboTax oTede-
CTBEHHBIX UcciienoBaTeseit. Hampumep, B ucciaeno-
BaHUU [4] TOKa3aHO, 9YTO 00pabOTKa CeMSTH SIpOBOM
MSTKOM MIIEHULbI STHTAPHOW KUCJIOTOM B KOHLIEH-
Tpauuu 1 MM yBenmMamBaja Maccy CyxXoro BellleCcTBa
Ha 33, ¢poToCMHTETUYECKNA MOoTeHIUal — Ha 17—
20% B cpaBHEHMHU C BapuUaHTOM 0Oe3 IpearnoceBHOM
o0paboTku. B MccienoBaHM Ha pacTeHUSIX cajaTa-

ATPOXUMHUA  Nel 2023

naryka (Lactuca sativa L.) ipeanoceBHasi o0paboTKa
ceMsH 2.5 MM SgHTapHOM KHCJIOTOU yBeJIMYMBaja
oTocuHTEeTUYECKUIT oTeHIMal Ha 68% K 40-M cyT
BelpamuBaHus [13]. O6paboTka ceMsiH pacTeHMt
MIIeHUbl copTa Ilannmuy sSHTapHON KUCJIOTOU B
KoHUeHTpauuu 250 /T mpuBoAWJia K YBEJIUYESHUIO
3acyxoyctoitunBocTu B 1.13 paza 1 )kapoycToH4YnBO-
ctu B 1.27 pa3a o cpaBHEHUIO ¢ KOHTpoJjeMm [14].

Ctpecc oT BOTHOrO JaeduInTa CHIKAI coaepxKa-
HUe xJopoduUia B JIMCTbSIX PACTEHWM TIIIEHULIBI,
CKOPOCTb (hOTOCUHTE3A, YCTBUYHYIO TPOBOAUMOCTbD,
3(hheKTUBHOCTh KapOOKCUJIIMPOBAHUSI U CKOPOCTh
TpaHCIMpalluKU, OJHAKO TMpearnoceBHass oOpaboTKa
CAIMIIAJIOBOM KUCIOTOI ociadsiyia HeraTUBHOE BO3-
JIeficTBUE 3acyXu 3a CYeT YJIy4dIleHUus1 (DOTOCUHTETH-
YECKUX XapaKTepPUCTUK, COXPaHEHMSI TPOHULIAEMOCTH
MeMOpaH, MHIYKIIUN CTPECCOBBLIX OCIKOB U MOBHIIIIE-
HUSI aKTUBHOCTU aHTUOKCUIAHTHBIX (hbepMeHTOB [3].

B ycnoBusx monnBa o0padoTKa KakK CaJTuIINIOBOMI
(CK), Tak u ssHrapHoi (S1K) kucioramu nipuBoauia
K CHUDKECHUIO coAepKaHUS XJIOpOodDUILIa a U KapOTH-
HOMIIOB M YBEIIMUYECHUIO COIepKaHUs Xiaopoduinuia 6
(Ta6u. 2). CanuuioBasi KMUCJIOTa CHMXKAJIa Coaepka-
Hue xjaopoduinia a Ha 11, KapoTmHOMIOB — Ha 57, HO
MOoBbIIIAZIA colepxXaHue Xjaopodwmwuia 6 Ha 49%.
CymMmapHoe copepxkaHue xjopodwina a + 6 1pu
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HUIIBI, BBIPAILIEHHBIX B YCIOBUSIX AS(DULIMTA BOIBI.
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Puc. 4. BausiHye canvMumiIoBOil ¥ SHTAPHOM KUCIOT Ha IUIOTHOCTD 3JIeKTPOHHOrO 1motoka (E7TR) y pacTeHUIA NILEHULIbI, BbI-

Ppall€eHHbIX B YCIIOBUAX I[e(I)I/IHI/ITa BO/BI.
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Taomuna 2. Biusaue canuuunosoit (CK) u sutapHoit kucnor (AK) Ha conepzkanue xmopoduiuia 1 KApOTUHOUIOB B JIU-
CTbSIX pACTEHMI MIIIEHUIIbI, BEIPAIIEHHBIX B YCJIOBUSIX IMOJUBA U BOAHOTO AeduIInTa

ConepxaHue ConepxaHue ConepxaHue ConepxaHue
Bapuant xjopoduina a xjopodunia 6 XJIOpOoDUIIOB a + 6 KapOTUHOWIOB
MT/T CBIPOI1 MacChl
IMonus
Kontpoinb 0.151 £ 0.0022 0.069 % 0.002? 0.219 £ 0.0032 0.028 £ 0.001*
O6pabotka 0.05 MM CK 0.133 £ 0.008¢ 0.103 £ 0.005° 0.236 £ 0.012¢ 0.012 + 0.001°

O6pabotka 0.05 MM AK

KoHTponb
O6pabotka 0.05 MM CK
O6pabotka 0.05 MM AK

0.102 £+ 0.002¢

0.070 + 0.005°
0.177 £ 0.0104
0.238 + 0.003"

0.085 + 0.002¢

Bonnebrit nepuiut

0.065 + 0.004*
0.180 = 0.012°¢
0.239 £ 0.003¢

0.187 £ 0.004°

0.134 + 0.008°
0.356 + 0.0234
0.478 £+ 0.006"

0.019 + 0.001°¢

0.011 +0.001°
0.037 + 0.002¢
0.022 £+ 0.002¢

ITpumeuanue. Pa3zHble OyKBBI 0003HAYAIOT CTATUCTUYECKU 3HaUMMBbIe pasanuus (p < 0.05).

9TOM He MeHSUIOCh. SIHTapHas KMcoTa CHUXKaJsa co-
JepxXaHue xJiopoduiiia a Ha 32, KapOTUHOUIOB — Ha
32 u noBkIlIaja cofaepkaHue xiaopodwuia 6 Ha 23%.
ITpu 3TOM CymMMapHoOe coniepkaHue xjiopobwuia a + 6
CHIMXajoch Ha 14%.

B ycnoBusix HegocTaToOuHOro BomoobOecrneyeHust
00paboTKa CaJMIMIIOBOM M SIHTAPHOU KHCJIOTaMU
oKa3zaja cxoxuii 3 dexT Ha comepkaHue XJI0popUII-
JioB. O0paboTKa CaTUuIIMIOBOI KMCJIOTOM MOBBIIIAIA
colepKaHue XJOpOMUILIIOB a, 6 U UX CyMMY B Cpel-
HeM B 2.6 pasa, 3¢pdeKT 06paboTKU STHTAPHOMN KUC-
JIOTOM ObLI CUJIbHEE, COoIepXKaHUe XJIOPOMUIITIOB YBe-
JInYMBaJIoch B cpeaHeM B 3.5 pasa. ConepxkaHue Ka-
POTMHOUIOB TaKXe YyBeJIUYMBAJIOCh, HO CUJIbHEE
Bcero 3TOT 3P eKT ObLUT BEIpaxkeH IIPU AeICTBUHU Ca-
JIMLIMJIOBOI KUCIIOTHI, yBeIndeHue Ob110 B 3.3 pasa, B
TO BpeMsI Kak SiHTapHasi KUCJI0Ta MOBbIIIaja 3TOT Mo~
Kaszatenb B 2 pa3a. [lepecueT comepxaHusi MUTMeH-
TOB Ha CyXyl0 MaccCy COXpaHsil BC€ OTMEUEHHbIE TU-
HamMuku m3meHeHnd. HeiictBne CK u AK nma mwmr-
MEHTHBIN amnmnapaT ObIJIO CXOXWM C JeicTBUeM
BOJIHOTO AehUlInTA.

Bomuwiit nedpnnT cHMXKAII comepkKaHUE XJIOPO-
dwmta a Ha 53, xsopodnnna 6 — Ha 5, X CYyMMBI — Ha
38 1 comepkaHue KapoTUHOMIOB — Ha 60%. DddexT
KHUCJIOT oKa3ajicsl HeomHo3HauHbIM. [Ipu o6paboTke
CAJIMLIUIOBOM U STHTAPHOM KUCJIOT COEpKAHUE XJI0-
podmuia a cHu3uaoch Ha 11 u 32%, a comepxaHue
xjopoduiiia 6 yBeanduBaioch Ha 49 u Ha 23% coort-
BETCTBEHHO. B ycnoBusIx BomHOTO nedunnTa comep-
XKaHUE TIMTMEHTOB OKa3aJioCh CPaBHUMbBIM WU
0OJIBIIIE COOTBETCTBYIOIINM COIEPKAHUIO IIPU 00pa-
0OTKe KHCJIOTaMM B yCJIOBUSIX mojmBa. O0paboTka
KHUCJIOTaMU B YCJIOBUSIX MOJIMBA BhI3bIBaja HeXKesa-
TEJIbHYIO MEePeCTPOKY (POTOCUHTETUYECKOTO alla-
para, HoO TIpu AedUIIUTEe BOIBI COASPKaAHNE TTUTMEH -

ATPOXUMHUA  Nel 2023

TOB OBLJIO OOJIbIIIE TI0 CPABHEHUIO C KOHTpoJieM. Be-
POSITHO, KMCJIOTHI BHI3BIBAJIU IIEPECTPOMKI B CUHTE3¢
XJIOpOUILIOB, B YCIOBUSIX IMOJIMBA 3TO ObLIO Hebia-
TOIIPUSITHBIM, HO B JaJbHEHIIIEM B YCIIOBUSIX HEIO-
cTaTKa BJIard yJaJioCh M30€XaTb YMEHBIIEHUSI CO-
gepxkaHuss mnurMeHToB. CyMMapHOe coaep:KaHue
XJOpOoUIIOB B 00Opab®OTAaHHBIX paCTEHUSIX OBLIO
OoJIbllIe TI0 CPABHEHMIO C KOHTPOJIEM U CPABHUMO C
MoKa3aTeJISIMU y pacTeHUI B yCJIOBUSX nojimBa. Co-
JIepXXaHue KapOTUHOMAOB B YCJIOBUSIX ITOJIMBA IPU
00paboTKe KMCIOTaM1 CHUXXKAJTIOCh IPUMEPHO B 2 pa-
3a, HO €CJIM TaKue oOpaboTaHHbIC pacTeHUS B JaJIb-
HeMIlleM HaXOAWJIMCh B YCIIOBUSIX Ne(UIIATA BOJIbI,
TO colepxXaHUe KapOTUHOMIOB B ciiydyae 0OpabOTKM
CK 0OBLJIO 0YE€Hb BBICOKUM U JaXe CPaBHUMO C KOH-
TPOJBHBIMU PACTEHUSIMU TpyImbl “moauB”. O6pa-
ootka ceMssH CK u K numutupoBasia BOIHbBIN aedu-
LIUT, Y 3allIUTHOE JeiicCTBUE peayn30BajoCh IpU Ha-
CTYIUICHUU BOOHOTIO Je(PUIINTA.

IMoxoxxue pe3yIbTaThl OJYYECHBI IPYTUMU UCCIIe-
JOBaTeJIIMUA NPU MCITOJIb30BAHUM 00Jiee BBICOKHUX
KOHIIEHTpAallMii CaaIulIMIOBOM KucioTel. Hampumep,
onpbicknBaHue pacteHuii mmeHuusl 1 MM CK B
YCIIOBUSIX YMEPEHHOTO BOTHOTO CTpecca MPUBOIUIO
K TIOBBILIEHUIO COIepXXaHUS XJIOpO(MUIOB U Kapo-
TUHOMIOB [8]. 3acyxa mpuBena K CHUKEHUIO COep-
XKaHus xyopoduina a u 6 Ha 26.2 u 18.7% coorBeT-
CTBEHHO IT0 CpPaBHEHUIO C HEOOpaOOTaHHBIMU pacTe-
HusmMu. OmHakKo NOpUMEHEHWE  CaJUuLIMNIOBO
KMCJIOTHI B Oonbiieit KoHueHTpauuu 0.5 MM yBenan-
YUJIO coJiepKaHMe XJopoduuia a Ha 7 v xaopoduiuia
6 — Ha 4% 110 cpaBHEHUIO C KOHTPOJIbHBIMU pacTe-
Huamu [3]. OmnHako B Ipyroii paGoTe B YCIOBMAX
HOPMAJTLHOTO YBJIQXKHEHUS C YBEIMUYCHUEM KOHLIEH-
Tpalliy BHECEHHOM caauiIoBoii kuciotsl (0, 5, 10,
50, 100, 200 Mr/KT) conepKaHure XJIOpohurIa 3HAIM-
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TEJIbHO CHUKAJIOCH B IIPOPOCTKAX MILIEHUIIbI, YMEHb-
LIIAJIOCH COOTHOIIIEHUE XJI0poILIOB a : 6. [1pu aTOM
0OHApYKEeHO MOBBIIIEHUE OOIIETO COAepKaHUS Ka-
POTMHOMIOB, B TOM 4Huciie Kcantodpumios [15]. 3a-
MadyrBaHWe CeMSH MIIeHULbI B pacTBopax CK HU3-
kux koHueHTpauuii (0.01—0.05 MM) o6bu10 3 deK-
TUBHBIM B CMSITUCHMU HETaTUBHOIO BO3IeiiCTBUS
3acyxu [16].

O BIUSIHUUM STHTAPHOM KUCIOTHI Ha Colep:KaHUe
MUTMEHTOB B paCTeHUSIX U3BECTHO MeHbIIIe. B nccie-
JTOBaHWM Ha pacTeHUSIX canata-iaTtyka (Lactuca sa-
tiva L.) moka3zaHo, 4TO IIpeaIioceBHas oopaboTKa
ceMsH 2.5 MM gHTapHOW KMCJIOTOM yBeIWdMUBaga
HakoIieHue XJIopoduJuioB a U 6 Ha 41.2 u 42.9%
COOTBETCTBEHHO, a KapoTHHOUIOB — Ha 33.3% x
40-M cyt BeipamuBanud [13]. OoHako B padore [17]
MOKAa3aHO, YTO Pa3HbIe COpTa MIIEHUIIBI IT0-Pa3HOMY
pearupyoT Ha 00pabOTKy SHTapHOM KuciaoToii. Ha-
MpUMep, PeAIoceBHast 00paboTKa CeMSH MIIIEHUIIBI
coptoB 3BoHHHMIA, OcTtcToe benoropre 1 MockoB-
ckas 39 rmpenapaToM SHTapHOI KUCIOTHI (CYKIIMHAT-
noHa 5.75%) B pa3BeneHuu 1 : 5 IpuBOAMIIA K CHUKE-
HUIO OOIIIETO coaepKaHus XiaopodmuioB (a + 6) (Ha
30, 12 u 41% cootBercTBeHHO). CopTa nineHuL bl Cy-
paBa, YypaeBka 1 A3aHO HaIpOTUB, TTOCJIE 00padoT-
KM IEMOHCTPUPOBAJIU YBEJIWUEHHE OOIIETO Comaep-
XKaHus xiao0poduiuioB B cpeaHeM Ha 30—40%.

B nHamreMm skcriepyMeHTe B YCIIOBUSIX ITOJIMBA 00-
paboTKa CaTNIMIOBOM 1 THTAPHOM KMCIIOTAMH MaJio
BJIMSJIa KaK Ha coiepxKaHue xJiopoduiia, TaKk 1 Ha
(OTOCMHTETUYECKYIO aKTUBHOCTh pACTEHUI MIIIEHM-
0bel. OTHAKO B YCIIOBUSIX BOTHOTO AeuInTa IIpuMe-
HEHUE CATULIMIIOBOI M SIHTApHOI KMCJIOT I10Ka3aj0
MOJOXKUTEIbHOE BIMSIHME KaK Ha COAep>KaHUE XJI0-
podwuita, KOTopoe y 00padbOTaHHBIX pPacTCHUM TIO-
CTUTAJIO MoKa3aTeJield KOHTPOJISI IpU MOJMUBE, TaK U
Ha (POTOCHMHTETUYECKYIO aKTUBHOCTbH, YTO BhIpaka-
JIOCh B CHMDKEHMM BPEMEHHM II0JyaKTUBALIMU Heho-
ToXuMHYecKoro TymeHus NPQ, 1.e. bonee ObICTpOit
peakuy Ha ctpeccop. IIpmuem 6oee BIpaskeHHBIN
3¢ dEeKT B CMATYEHUN HETaTUBHOTO ICHCTBUS BOITHO -
ro geunuTa HabIoaaaIu Ipy IpeaIBapUTEIbHOM 00-
paboTKe STHTApHOM, a He CATUIIMIIOBOM KMCIOTOA.

SlHTapHast KUCI0Ta KOCBEHHO BIIMSIET Ha TIPOLIECC
doTocuHTEe3a, T.K. aKTUBHAs ee (popMa — CYKIIMHUII -
S-KOA M TIIMKOKOJ, SIBIISISICh HEITOCPEACTBEHHBIMU
MpealIecTBeHHUKaMU XJopoduia a (mporonopdu-
pHMHA), CIIOCOOCTBYIOT OMOCHHTE3Y XJIopodhuiia u
OUTOXPOMOB. 3a CUET COOCTBEHHBIX ITPEBpaIlCHUI
SK 1mo3BoJISIET yTUAN3UPOBATh 3aITaCHBIC XXUPBI, ITPU
pacriazme KOTOPBIX 00pa3yroTcsl MOJCKYJIbI alleTHII-
KoA. M3 aux BoccranasmuBaetcs HAJIH, sHeprus
KOTOPOI MOXKET ObITh UCMOJIb30BaHa Ha CUHTe3 ATD
u apyrue npoieccol. [TonoxurenapHoe aeiicteue K
MOXKET OBITh OOBSICHEHO HE TOJIHKO aKTUBAIIUE 1TUK-

na Kpebca 1 sHepreTMUeCKUX IPOLECCOB, HO U CTHU-
MYJIUPOBaHUEM CHUHTE3a BOCCTAHOBIIEHHBIX (OpM
aMUHOKMCIIOT [ 18].

B MOJIOABIX ITPOPOCTKAX KHUCJIOTBI HE MCEHAIU
OBOIHEHHOCTbH TKaHeﬁ, HO COXpaHJIM €€ oNnTuMalib-
HOM 1pu BomgHOM Aepunute. O0padoTKa KMCI0TaMU
BBI3BIBAJIA CYIIECTBEHHYIO MEPECTPOUKY MeTabOoI3-
Ma, CBSI3aHHYIO C U3MEHEHUEM COJIepKaHUsI TUTMEH -
TOB, KOTOpOE MpU AaJibHeleM aeduiuTe BOIbl He
cHIXajioch. O0paboTKa KUCJIOTaMU MO3BOJISIJIa BhI-
pacTuTh 6oJiee YCTOMYMBBIC K 3aCYXe PACTCHUSI.

Ha ocHoBaHUM TTOTYYEHHBIX PE3YJIBTATOB MOXHO
cleNaTh 3aKJII0YEHHE, 9YTO 00pabOTKa CeMsTH MIITeH -
bl CATMIIMIOBOM M STHTapHOM KHMCIOTaMH CITOCO0-
CTBOBaJIa TOBBIIMICHUIO YCTOMYMBOCTU PACTEHUU K
nedunTy Boabl. [1o cpaBHEHHIO ¢ CATMIIVUIOBOM STH-
TapHas KUCJIOTa nMesia 6ojiee BEIpaskeHHBIM 3aInT-
HEBI 3P eKT Ha pacTeHUS MILIEHUIIBI.

3AKJIIOYEHHME

Takmm 00pa3oM, B YCIIOBUSIX BOTHOTO Ie(UIINTA
00paboTKa CaIULMIOBON M STHTApHOM KMCJIOTaMU
noBbIITana 3O(PeKTUBHBIN KBAHTOBBIN BEIXOI (DOTO-
cucteMs! 1I, koaddunmeHT GOTOXMMIIECKOTO TY-
IIEHU XJI0pOodriLIa ¥ INIOTHOCTD 3JIEKTPOHHOTO IT0-
Toka. [IpenBapurenpHass 06padoOTKa CEMSH IIICHU-
oer 0.05 MM camummioBoit 1 0.05 MM stHTapHOM
KMCJIOTaMU IPUBOAMIIA K YBEIMUYCHUIO COOEPKaHUSI
XJI0pO(MIUIOB @ 1 6 HAPSIAY CO CHUZKEHMEM ColepKa-
HUSI KAPOTUHOUIOB KaK B YCIOBHUSIX MOJIMWBA, TaK U
BOMHOTO AeduinTa. 3allIUTHOE NeMCTBUE CAaTUIINIIO-
BOM 1 SHTAPHOM KMCJIOT BEPOSITHEE BCETO pPeaTn3yeT-
Csl HEe CTOJIBKO Yepe3 Peryysiiuio TpaHCOUpaluu, O
YyeM CBUIETEIbCTBOBAIO MAJIO€ U3MEHEHNE OTHOCH -
TEJILHOTO COIEpPKaHUS BOOBI, a Yepe3 KOPPEKIIHNIO
MMATMEHTHOTO armapara, YTO IMO3BOJIWIO ITOIIePXKI-
BaTh BBICOKYIO aKTMBHOCTh (poTocmHTe3a. Obe mc-
cJieIoOBaHHBIE KMCJIOTHI MOXKHO PEKOMEHIOBATH IS
WCIOJIb30BaHUS B IIPAKTUKE CEIbCKOIO XO3SMCTBA
TSI TTIOBBIIIEHUST YCTOMUYMBOCTY PaCTEHUI IIIIIEHUIIBI
K BOOHOMY Ae(UINUTY, OMHAKO JIyIIIMM 3(hdeKToM
oOJramaeT sTHTapHasi KMCJIOTa 10 CpaBHEHUIO C Callv-
LIMJIOBOM.
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Influence of Salicylic and Succinic Acids on the Indicators of Growth and Photosynthesis
and the Content of Chlorophyll in Wheat Plants Grown under Water Deficiency
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“National Research Lobachevsky State University of Nizhni Novgorod
prosp. Gagarina 23, Nizhni Novgorod 603022, Russia

#E-mail: yakunina.anastasia@gmail.com

In the conditions of climate warming, the frequency and intensity of droughts have increased, therefore, the
development of methods that increase the resistance of crops to water scarcity is of great importance. The aim
of the work is to study the effect of salicylic and succinic acids on growth indicators, photosynthetic activity
indicators and on the content of pigments in the leaves of plants grown under conditions of irrigation and wa-
ter scarcity. Wheat plants were grown under laboratory conditions. The seeds were pre-soaked in distilled wa-
ter (control), in a solution of 0.05 mM salicylic acid or in a solution of 0.05 mM succinic acid. After the ap-
pearance of the first roots on the 3rd day, the germinated seeds were transferred to 200 ml vegetative vessels
filled with soil and grown at 22—24°C in natural light and daily watering. On day 5, the plants were divided
into groups “watering” and “water shortage”. The “water shortage” group was stopped watering until the end
of the experiment. On day 11, the indicators of the maximum and effective quantum yield of photosystem 11,
photochemical and non-photochemical quenching and electron flux density were determined using a
FRAME-fluorimeter. On the 16th day of growing plants, the quantitative content of chlorophyll a and b and
carotenoids was determined, the relative water content in shoots and roots was calculated. The relative water
content in plants hardly changed when treated with acids under irrigation conditions, but in case of water de-
ficiency, treatment with succinic acid reduced the water content in the root by 6%. In conditions of lack of
moisture, acid treatment increased the effective quantum yield of photosystem II, the photochemical
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quenching coefficient of chlorophyll and the electron flux density by an average of 17—20%. Under irrigation
conditions, treatment with salicylic and succinic acids caused a decrease in the content of chlorophyll a
(by 11 and 32%, respectively), carotenoids (by 57 and 32%) and an increase in the content of chlorophyll 5
(by 49 and 23%). When treated with succinic acid, the total content of chlorophyll a + b decreased by 14%.
In conditions of water deficiency, treatment with salicylic acid increased the relative content of chlorophylls
and carotenoids by an average of 2.6 and 3.3 times, when treated with amber — by 3.5 and 2.0 times, respec-
tively, compared with the control in terms of raw weight. The use of the studied acids can be recommended
for potential use in agriculture.

Key words: salicylic acid, succinic acid, growth, chlorophyll, water deficiency, wheat.
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