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Briepsrie mpoBeneHo uccienoBanue yeroitunoctd Cucumis sativus., copt ®enuke 640 K 0CMOTHYECKOMY
CTpeccy, BEI3BAHHOMY XJIOPUAHBIM 3aCOJICHHEM, IO/ IeHCTBHEM CHHTETHYECKOTO peryisiTopa pocta LlupkoH.
IIpuBenens! mokazaTenbCTBAa CTUMYIHPYIONMIETO BIMSHUS PETYISTOpa POCTA PACTCHUH Ha MPOpacTaHHe CEMSH
U JIMHEIHBIC MapaMeTpbl POCTOBBIX MPOLECCOB (IIMHA HAJ3eMHOW YacTH PACTCHHH W JUIMHA KOPHEBOM
CHCTEMBI) OTypLia MOCEBHOT0. Y CTAHOBJICHO, YTO MperapaT OKas3blBaeT IOJ0KHUTENbHOE JeiicTBHEe Ha OOLIYIO
OBOJIHEHHOCTb JINCTHEB, CHIKASI BOAHBIN JEQUINT B IMCTHAX OTypLa MPU XJIOPHIHOM 3aCOJICHUH Y ONBITHBIX
pacTeHHii MO CPaBHEHUIO C KOHTPONbHBIMHU. [laHHBIA 3((EeKT 3aBUCHT OT KOHIEHTPALMH ACHCTBYIOIIETO
BEII[ECTBA U COXPAHSIETCS HA MPOTSHKEHUH BCEro sKcrepuMeHTa. ONTHManIbHON KOHIEHTpaleil mpenapara
LIupKOH AJIsi CTUMYJISILIAE POCTOBBIX IPOLIECCOB MPU OCMOTHYECKOM cTpecce ycraHosiena 0,025 %.
Kniouesvle cnosa: coneyctoiunBOCTh, XJIOPHIHBIA cTpecc, Cucumis sativud., perymsitop pocTta pacTeHuii,
npemnapat LlupkoH.

BBEJIEHUE

B macrosimee BpeMs B CBS3M C M3MEHEHHEM KJIMMAaTHYECKHX YCJIOBHH, a TAaKKe C
BO3pACTAIONIAM aHTPONOTEHHBIM Bo3nelicTBueM, B PecmyOmmke KpbsiM akTyabHOMN
SBIIIETCS TMPOOJIEMa COJICYCTOHYMBOCTH KYyJIBTYPHBIX PACTCHUH. 3acONCHUE IOYB U
HEJOCTAaTOYHOE BOJIOCHAOKEHUE TPUBOIAT K CHIDKEHUIO TPOAYKTUBHOCTH arpo- H
OMOIICHO30B, MAaNEeHUI0 OWOpPa3HOOOPa3UsT W OTPAHUYMBACT BO3MOXKHOCTH ITOTYUICHHS
BBICOKHUX YpOXKAaeB pa3lUYHBIX CEIbCKOXO3SUCTBEHHBIX KyJIbTYp. B  ycrnoBusax
XJOPUAHOTO 3aCOJCHMS IMOYBBI TOPMO3UTCS KJIETOYHOE MCICHHE U PACTSKEHHUE, YTO
MPUBOANT K (DOPMHPOBAHMIO MENKHX KJIETOK. BcnemcTBue sTOro 3asepikMBaeTcsi poCcT
CaMoOTo pacTeHHs, B MIEPBYIO OYEPEIb JIUCTHEB U cTebneil. Takum o6pa3oM, 3aCOIEHHOCTh
MIOYB BBI3BIBACT 3HAYUTENBHEIC U TIOCTEIICHHO YCHIUBAIOIINECS H3MCHEHUST OOJIBIIMHCTRA
(hU3HONOTHYECKHX TIPOIIECCOB B OpraHu3Me pactenuit [1-8].

N3ydyeHne MexaHW3MOB YCTOMYMBOCTH PACTEHUH K MOBPEXKJAIOIIEMY JEHCTBUIO
a0MoTHYECKUX (PAKTOPOB SABISICTCA ONHOUW M3 (DYHIAMEHTAIBHBIX MPOOJIEM COBPEMEHHOMN
(usuonornu pacTeHuid. [l MOBBIMICHUS COJEYCTOMYMBOCTU KYJIBTYPHBIX PACTCHHUU B
CEJIbCKOM XO3SIIICTBE MCIIONB3YIOT PETYISTOPHI POCTa, BO3ACUCTBHE KOTOPHIX HAIIPABICHO
Ha YBEIMYEHHE YpOXKas U TIOBBIINIEHHWE YCTOWYMBOCTH PACTEHUH K HKCTPEMaTbHBIM
YCIOBUAM BHEMIHEH cpespl pasauuHoi mpuposasl [9; 10]. Ipenapar [{upkoH siBisieTcs
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(U3HOIOTHYECKN aKTHBHBIMH aHAJIOT'OM SHIOTCHHBIX (uToropmMoHoB. [Ipu sToM, Oymyun
€CTECTBCHHbIM COCIMHEHHUEM, OH HENOCPEICTBEHHO BKJIIOYAETCS B METaboJIU3M
pacTeHuil, He OKa3bIBasi BPEIHOTO BIHMSHUS Ha TIOYBY U OKpYy»xkarouryro cpeay [10—15].

JleficTBue NaHHOTO IMpemapara Ha pocT M pazsurue Cucumis sativud. Ha paHHHX
JTanax OHTOIE€HEe3a IPU BO3AECHCTBUM XJIOPUIHOTO 3aCOJIEHHsI B HACTOALIEEe BpeMs HE
M3YyYEHO, YTO M MOCIY>KHUJIO €TI0 HAIINX UCCIEOBAHUH.

MATEPUAJIBI 1 METO/IbI

OOBEKTOM HCCIEIOBAHUS CIYXHIH ceMeHa M pacteHms Cucumis sativud., copt
®ennke 640.

OtoOpaHHBIE 10 CpPEOHMM pa3MepaM H TPOTPABICHHBIE B CIAa0OM pacTBOpe
HepMaHraHaTa Kajus, CeMeHa 3aKiaapiBasiv B yamku [letpu Ha QuibTpoBanpHyto Oymary
no 50 mT. B TpeXKpaTHOW MOBTOPHOCTH. [Ipy MOJENHPOBAaHUH OCMOTHYECKOTO CTpecca
UCTIBITBIBAIN pasnuynbie koHrentparuu coneir NaCl (50 MM; 100 mM; 150 MM u
200 MM), KOHTPOJIb — AUCTUILTHPOBAHHAS Boja. J[yis ncciaenoBanus AeHCTBUS TpenapaTa
[MupkoH Ha TpopacTaHUe CEMsH Oryplia HPH OCMOTHYECKOM CTpPECCE HCIOIb30BaIN
Beimenepeunciaennsie kounenTparmu NaCl ¢ mobasmernem 0,025 %perymstopa pocra.
Cemena npopamuBanu B Tepmocrare tina TC-80 M-2 cornacno 'OCT 12038 — 84 [16].
IMpopocTkr TepeHOCHIH Ha BOAHYI KyinbTypy (cpema Kwuoma) ¢ coxpaHeHHeM
COOTBeTCTBYIOIIEH KoHIeHTpanuu pactBopa NaCl u BeipammBaiu mpu eCTECTBEHHOM
OCBELICHWH B BETETAIMOHHBIX cocynax eMmkocTeio 0,5 1. YV 7—21aHeBHBIX pacTeHHH
yCTaHaBJIMBAJach BEIMYMHA MOP(OMETPHUYCCKUX MOKa3aTelnel (BbICOTa paCTECHHH, JAJIHHA
KOpHE#, Macca ChIPOro U CYXOT0 BEHIECTBA) MO OOIICTPUHSITHIM B (DU3HOJIOTHH PACTCHUI
Metonam [17] ai1st ONCHKHU BIMSHUS PAa3IMYHBIX KOHIIGHTPALUI IpernapaTa Ha HOBBIIICHHE
ycroiunBoctn Cucumis sativuk. k ocMoTHYeckoMy CTpeccy.

[lpu ompeneneHun MoKazaTeileM CIYKWIa BCXOXKECTh CEMSH 10 METOJIUKE
B. H. CunensaukoBoii [18]. s omenkn cojeycroiunBoct Cucumis sativuslL.
NPOBOJWIN TOJCYET MPOPOCIIMX CEMSH. B 3aBHCMMOCTH OT TPOpPAcTaHMsl CEMSH
pacTeHus geaunu Ha 6 rpymi: | — BEICOKO ycToiumBhIe (mpopactanue cemstH 6omee 80 %),
Il — ycroituussre (61-80 %), Il —cpenueycroitunssie (41-60 %), IV —cnaboycroitunBsie
(21-40 %), V -ouensb cnaboycroitunBbie (<20 %), VI —HeycroituuBbie (mpopacTaHus He
OBLI0).

Bopueiii gepurnur (BJ) pactenmit m oTHocurenbHOe copepxkanue Boabl (OCB)
OTIPEJISIISUTH, PACCUHUTHIBAS MO CIETYIONIHM (POpPMYJIam:

OCB = 100 * MF -=MD) / MT - MD),

B =100 * MT — MF) / MT,

rae MF —macca nucTteeB 10 HaceimeHus; MT — Macca TUCTBEB IOCIie HACHIICHUS,
MD — cyxas macca iuctbeB [19].

Crartuctuueckyro  00paOOTKYy  OKCHEPHMEHTAIBHBIX JaHHBIX  OCYLICCTBIISUTH,
paccumMThiBas CpPENHIO  apU(PMETHUECKYI0 ¥  CTaHIAPTHYI OIMUOKY cpenHel
apupmernyeckoi. s ompeneneHHMs  TOCTOBEPHBIX — OTIMYUIA  pacrpeesicHUi
OMOMETpPHYECKUX TaHHBIX UCTIONb30Banu t-kputepuii CtbrogenTa [20; 21].
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PE3YJIBTATBI 1 OBCYXKJIEHUE

3aconeHre 3aJIepKUBACT TMPOPACTAHUE CEMSH, POCT PACTEHHH W 3HAYUTEIBHO
CHIDKACT WX MPOAYKTHBHOCTH. OTPHIATENIbHOE BO3JICHCTBHE 3aCONCHHUS OOYCIIOBICHO
HU3KAM OCMOTHYECKUM IMOTEHIIMATIOM MOYBCHHOTO PACTBOPA, TOKCUYHOCTHIO HOHOB U
JIUCOATaHCOM IHMTATEIBHBIX KOMIIOHEHTOB [22].

3acosienre HapymiaeT (HH3HOIOr0-OMOXUMUYECKHE TMPOIecChl (BOAHBIA CTaTyC,
HOHHBIH M OKHCIUTEILHO-BOCCTAHOBUTEIBHBI TOMeocTas, OamaHC (UTOrOPMOHOB,
MPOHMITAEMOCTh MeMOpaH) M, KaK CIIEJCTBHE, TOPMO3UT pocT pactenmii [23]. Hanbosee
ryourensusiii oG dext NaCl okassiBacTHa paHHHX dTalax pa3BUTHS PACTEHUIA.

Ilpu oueHKe KYJIBTYpHBIX PACTCHUN CTAHAAPTHBIMH JaOOPATOPHBIMH METOJaMU
KPUTCPHUSIMHU COJICYCTOWYUBOCTH OOBIUHO SIBIISIOTCS TaKWUE MOKA3aTeNd, KakK SHEepPrus
NpopacTaHus U abopaTopHas BCX0XKeCTh ceMsiH. J[is moryueHus 0oJiee TOCTOBEPHBIX U
O00BEKTUBHBIX PE3YJIbTATOB UCCIICIOBAHUN PEKOMEHIIyeTCs, KpOME ydeTa BCXOXKECTH WU
SHEPIUH TMPOPACTAHUS CEMSH, ONMPEICIATh TAKKE KOJHUYECTBO 3apOJIBIINIEBBIX KOPHEH,
JUTHHY TTPOPOCTKOB M KOPHEH, HHTEHCUBHOCThH POCTa MPOPOCTKOB BO BpeMeHH [24].

B Hamux wuccnemoBaHWSAX TIOKAa3aHO, 4YTO XIJIOPHIHOE 3aCOJCHUE 3HAYUTEIHHO
3aJepXKUBAJI0 TpopacTaHre CeMsiH orypra moceBHoro. OOO0OIIeHHbIE TaHHBIC 10
BIIMSHUIO Tipenapata [[MpKoH Ha SHEPTHI0 MPOpPAcTaHUS U JabOpPATOPHYIO BCXOXKECTh
Cucumis sativug. B ycI0BHSX OCMOTHYECKOTO CTpPECCa IPeICTaBIeHBI B Tadmie 1.

Taémuna 1
Buusinue npenapara L{lHpKoOH Ha NMOCeBHbIE KAaYeCTBA CeMSIH
Cucumis sativud.. npu X;JI0pHIHOM 32COJIEHHH
BapwuanTs! ombiTa IToceBHbIe KauecTBa ceMsH (X+SX)
SHEPTHS B % x nmabopaTopHast B % K
npopacTaHusi, | KOHTPOIIO | BCXOKECTh, %0 | KOHTPOJIO
% 1 1
Kontposas (H,0) 85,3 + 0,04 100,0 90,1 + 0,07 100,0
NaCl 50 MM 53,3 + 0,02** 62,5 60,8 + 0,08** 67,5
NaCl 50 MM+ 63,3 + 0,05** 74,2 65,2 + 0,07** 72,4
Hupkon 0,0125 %
NaCl 50 MM+ 80,3 + 0,06* 94,1 83,8 +0,07* 93,0
Hupxon 0,025 %
NaCl 50 MM+ 73,3 £0,01** 85,9 74,4 +0,13* 82,6
Hupkon 0,05 %
NaCl 50 MM+ 70,4 + 0,03** 82,5 71,6 £0,12* 79,5
Hupxon 0,075 %

Ipumeuanue x mabauye. 3BE3M0YKAMH OTMEUCHBI JIOCTOBEPHBIC DPA3IHUYMSA IO CPABHEHHUIO C
koutposem npu *P<0,05, **P<0,01, ***P<0,001;u/n — pa3uuiia He JOCTOBEPHA.

[TokazaHo, 4TO SHeprusi mpopacTaHuss W Bcxokecth Cucumis sativusL. mpu
OCMOTHYECKOM  CTpecc€ JOCTOBEpHO HIDKE 3HA4YCHHH, YCTAaHOBJICHHBIX IPHU
OpPOpANIMBAaHUK CEMsSH B HOPMaJbHBIX yclIoBusX (KoHTposb 1). Hcmonb3oBaHue
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perynstopa pocta [[MpKOH o0OKa3alo IOJIOXKHUTEIBHOE BO3JICHCTBHE Ha IOKA3aTeln
npopactanusi ceMsiH. ONTUMAaTbHON KOHIIEHTpAIMel CHHTETHYECKOTO PEryJIsiTopa pocTa,
NPy KOTOPOW DHEPTHUs MPOPACTaHUS U JabOpaTOpHAs BCXOXKECTh CEMSH MPH XJIOPHIHOM
3aCOJICHUX JTOCTUraeT HanOonbIIMX MmokaszareneH, ycranosieHa 0,025 % .IlpopammBanue
CEeMsIH C HWCIOJb30BaHHEM TIpernapara JaHHOHW KOHIICHTpalMel MO3BOJIET IOBBICUTh
sHepruto npopacranus cemsH ¢ 53,3 %8 konTpone 1 mo 80,3 %,a Bcxoxkects —c 60,8 %
1o 83,8 % ¢abmn. 1).

ITokazaresneM yCTOWYMBOCTH PACTEHUM MOXKHO CUHUTATh KOJIMYECTBO MPOPOCIINX
CEMsIH, a UMCHHO TPOIICHT UX BCXOXECTH NPH OMNpPECTICHHBIX KOHICHTPAIUAX COIHU TI0
CPaBHEHHMIO C  KOHTPOJBHBIM  BapHaHTOM  (CEMEHaMH,  TMPOPOIICHHBIMH B
muctuimpoBanHoil Boge) [9]. TIpoBeneHHBIMH HCCIIEAOBAHMSIMH YCTaHOBJIEHO, YTO
PETryJIATOp POCTa B ONTUMAIbHOW KOHIIEHTPAILUH TOBBIMIAET COJICyCTORYUBOCTE CUCUMIS
sativus OtmeueHo, urto Ha ¢oHe JCHCTBUS pasnuuHbiX KoHieHTpanuii NacCl
HCITIONIb30BAaHUE CHHTETHYECKOTO pPEryasTopa pocTa TMpH NPOpAIIUBAHUKA  CEMSH
HCCIIETyeMOTO COpTa OTyplia TIOCEBHOTO 0Ka3aJ0 aJiaTOreHHOe AeHCTBHE U 3HAYUTEIHLHO
MOBBICHJIO BCXOXKECTh CEMSH, H3MEHHUB IPYIIY UX COJICYCTOHYUBOCTH (TabI. 2).

Tadauna 2
BiMsinue mpenmapara Ha H3MeHeHHe cojeycToitunBocT CucumMis sativud.. mpu
XJIOPUHOM 3aCOJIEHUH

BexoxecTs I'pynmet o
Bapuarte! oneIra ceMsH, % COJICYCTOMYHUBOCTH
Konrpoias (H,0) 90,1 £ 0,07 I
Hupxon 0,025 % 100,0 + 0,07 I
50 MM NaCl 60,8 + 0,08 Il
50 MM NaCl + Iupkon (0,025 %) 83,8 + 0,07 |
100 MM NacCl 21,13+ 0,03 v
100 MM NaCl + ITupxon (0,025 %) 37,0+0,04 v
150 MM NacCl 19,53+ 0,02 Vv
150 MM NaCl + Iupxon (0,025 %) 26,14 £ 0,01 v
200 MM NaCl 5,80 +£0,01 \%
200 MM NaCl + ITupkon (0,025 %) 11,7+0,01 V

Ipumeuanue k mabnuye: pa3HULAa CPSTHUX 3HAUCHUI KOHTPOJISL U OMbITa focToBepHa mpu P<0,05
JUISl BCEX BAPUAHTOB; TPYIIIbl PACTEHHUH MO COJICYCTOWYNBOCTH YKa3aHbI COTIACHO TadHIE 2

W3meHeHne  IUHEHHBIX ~ [ApaMETPOB  POCTOBBIX  IPOLIECCOB  OTpa)kaer
COJICYCTOMYMBOCTH pacTeHU 0oJiee JOCTOBEPHO, YEM OLIEHKA MoKa3aTesel mpopacTaHus
CeMsiH, YTO CBS3aHO C oOwmied npupomoil ycroWumBocTu pactenuil. [logaBnenue
KJIETOYHOI'O JEJIEHUSI ¥ OCOOCHHO PacTsHKEHUS NPH E€HCTBUM HEOIArONPHUATHBIX YCIOBUH
IOPUBOIUT K 3alJep’KKe pOCTa PAcTeHUH, KOTOPYIO pPacCMaTpPUBAIOT KaK 3aIllUTHYIO
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peakiuio. CTermeHb  COJNICYCTOWYMBOCTH — ONpPENEINSeTCS  BEJIWYMHOW  OTKIOHEHHUS
BBIOPAHHBIX MTAPAMETPOB OT KOHTPOJIS 10T BIAMSHHEM 3acoseHus [7].

[Tpu ucnonbp30BaHUM ONTHMAIBLHOW KOHIEHTpauuu peryisropa pocta (0,025 %)
MOp(hOMETPUUECKUE TIOKA3aTeId OMBITHBIX pacTenuii Cucumis sativud.. mperbImiaroT
aHAJIOTHMYHBIE TTOKA3aTeM KOHTPOJIBHBIX BapHaHTOB. CpeHssl JUIMHA KOPHEBONH CUCTEMBI
onbITHRIX 11-1HeBHBIX pacTenuid pocturana 9,44 cm, uro Ha 1,2 cMm Oonbine, yeMm y
KOHTPOJIBHBIX PACTEHU, BBIPANICHHBIX B YCJIOBUSAX XJOPUIHOTO 3acoicHus. JlnmHa
mobera OIMBITHBIX PAaCTCHHUH IMPEeBBINIaga KOHTPOJIbHEIC B cpenHeM Ha 1,7 cm. Ilpu aToM ¢
MOBBIIICHAEM KOHIICHTPAI[MH PETyJIATOpa POCTa, KaK CBUACTEILCTBYIOT IONyYCHHBIC
HAMU JTaHHBIC, CTUMYJIHPYIOIUH 3PPEKT CHIDKASTCS, a B BApUAHTAX C HCIIOJIb30BAHUEM
Hupkona 0,075 %, niuHa kopHS M moOera MMEET IOCTOBEPHO HIDKE IIOKAa3aTeld I10
CPaBHEHHIO C BAPHAHTAMH, BBIPAIICHHBIMU B YCIOBHUIX OCMOTHYECKOTO cTpecca (tadi. 3).

Tadauna 3
Buusinue npenaparta LlupkoH Ha MopoMeTpHUecKHe MOKA3aTeTH
11-aHeBHBIX pacTeHUH

JnuHa xopHEBOM B % x | Jlnuna noGera, B % k
BapuaHnTh! onbiTa
CUCTEMBI, CM KOHTPOJIO cM KOHTPOJIO

Kontposs (H,0) 8,26 £ 0,17 100,00 11,16+ 0,07 100,00

50 MM NaCl 6,95 + 0,07* 84,10 9,30 + 0,067 83,30

NaCl 50 MM+
Hupkon 0,0125 % 8,00 + 0,08" 96,90 9,55+ 0,07* 85,57

NaCl 50 MM+

Lupxon 0,025 % 9,44 + 0,07** 114,30 10,97 + 0,06 98,30
NaCl 50 MM+

Hupxon 0,05 % 7,86 + 0,08* 95,20 6,99+ 0,08** 62,63
NaCl 50 MM+
Iupxon 0,075 % 6,50 + 0,11** 78,70 7,70 £ 0,22** 69,00

Ipumeuanue x mabauye. 3BE3MOYKAMH OTMCYCHBI JOCTOBCPHBIC DPA3IIUYUs IO CPABHECHUIO C
koutposiem npu *P<0,05, **P<0,01, ***P<0,001;u/n — pa3uuiia He JOCTOBEPHA.

OcHOBHasl peakiusi PacTUTENHHOTO OpraHW3Ma Ha 3acOJIEHHE — 3TO HapyIIeHHE
BOJIHOTO OaslaHCa ¥ MUHEPAIBHOTO 00MeHa. B yCIIOBUsSIX M30BITOYHOTO JACHCTBUS CONCH Y
pacTeHHii BO3HHMKACT BOJHBIA JE(UIIUT M BCIEICTBHE AITOTO HX POCT U Pa3BUTHE
ocmabnsiercsi. llpu ocmoTudeckoM —cTpecce  3alep)KMBaeTcs  JAeNieHHEe  KIETOK,
YMEHBIIIaeTCsl TpaHcrmupanus. 30bITOK coiieli B TOYBE HapymiaeT BOJAOOOMEH Y
pactenmii. CHW)XCHHE OBOJHCHHOCTH TKAaHEH WM3MEHSET COCTOSIHHE OWOKOJIJIOWIIOB
KJIETKH, YTO MIPUBOAMT K IMOBPEKICHUIO TOHKOW CTPYKTYPHI MPOTOILIACTA, CYIIECTBEHHBIM
C/IBUTaM B COCTOSIHUHM W JICATEIBHOCTH BCeX (PEPMEHTHBIX CHCTEM M, KaK CIEJCTBUE, K
HAPYIICHUI0O OOMEHA BEIIECTB PACTCHHUS. YMCHBIICHHUE COACPIKAHUS BOJABI B PACTCHUU
BBI3BIBACT PE3KOE TMAJCHUE WHTEHCUBHOCTU (POTOCHHTE3a, HHTEHCHUBHOCThH JIBIXaHUS
BO3pacTaeT, HO HapyIIaeTcsl COMpPsDKEHHOCTh OKHUCIEHHS U (ochopmmupoBaHus, B
pe3ysibTaTe dYero CWIbHO CHIXKAeTCs JHeprernyeckas S((EKTHBHOCTh IbIxaHus. B
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KauyecTBE II0Ka3aTeNsl HaNpsDKeHHOCTH BOAHOTO OOMEHAa pacTeHHH HCIOIb3YIOT
moKasaresb BogHOro aedurmra [25; 26].

Hamm uccnenoBaHusl BBISSBUIIM YMEHBIICHHE OTHOCHTEIBHOTO COJCPIKaHUS BOJBI B
JHCTBIX pacTeHuit orypua copra ®enunke 640mnoxa BiusHEEM H30bITKA COMH (KOHTPOIIb 2)
10 CPaBHEHUIO C PACTCHUSMH, BBIPAIIMBACMBIMH B YCIOBHUSX ONTHMAJIBHOTO PEXHMa
(xonTporms 1). Bce wucmonb3yemble KoHueHTparmu mnpenapata upkon (0,0125 %;
0,025 %, 0,05 % 0,075 %)oka3bIBatOT MOJOKHUTEILHOE BIMSHUC HA CHIDKEHHE BOTHOTO
nedurmra B IMCTHSIX OIypIia B ONBITHBIX BapHaHTaX B yCIOBHAX OCMOTHYECKOTO CTpecca,
B cpenneM B 2,9—4,5 pa3ino cpaBHEHHUIO ¢ KOHTPOJIbHBIMHU.

I
" Wi II Iiﬂiiﬂii

Konrpone 1 KoHrpone2 NaCl50 MM NaCl50 mM NaCl50 M NaCl50 MM
(H20) (50 mM +ITuprkon  +IuprkoH  +ITupkoH  +ITHpKOH
NaCl) 0,0125% 0,025% 0,05% 0,075%

25

- [
n [=]

B oaHBE JedHIMT, %0
—
(=]

B APHAHTEI OITBITA

B7 cyrrkn W14 cytkmn M21 cytrn

Puc. 1. BiusiHue peryistopa pocTa Ha BOIHBIH aeduimt mctheB pacternit Cucumis
sativusL. npu xJI0pHIHOM 3aCOJICHUH.

3AK/IIOYEHUE

1. VYcraHoBieHO, yTO peryisTop pocta [{upkoH MoBkIIIAET cofaeycToOHUMBOCTE CUCUMIS
sativusL., okasbiBasi CTUMYJIHPYIOIIEE JSHCTBUE HA MPOpacTaHUE CEMSH M 3HAUCHHUS
napaMeTpoB JTUHEWHOTO POCTa PACTEHUN B YCIOBHUAX XJIOPUAHOTO 3aCOJICHUS.

2. Tlokasano, 4ro omnrTuMainbHas KoHueHTparmms mnpemapara (0,025 %) okassiBaeT
MIOJIOKHUTEIPHOE JICHCTBUE Ha OOIIYI0 OBOJHEHHOCTh JIMCTHEB, CHUXAs BOHBIN
JeQUIUT TPU XJIOPUIHOM 3ACOJICHHHM Y OIBITHBIX PACTEHHHA IO CPaBHEHUIO C
KOHTPOJNBHBIMH. JlaHHBIH 3(QdeKT 3aBUCUT OT KOHIICHTPAIMH JCHCTBYIOIIETO
BEIIECTBA M COXPAHSACTCS HA MPOTSHKCHUU BCETO IKCIICPUMEHTA.
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STUDY OF THE STABILITY OF CUCUMIS SATIVUS L. TO THE OSMOTIC
STRESS UNDER THE ACTION OF SYNTHETIC GROWTH REGULATOR
ZIRCON

Chmeleva S. 1., Pavlyuchenkova O. A.

V. I. Vernadsky Crimean Federal University, Simferopol, Russian Federation
E-mail: chmeleva-s@mail.ru

Currently, due to changes in climatic conditions, as well as to increasing
anthropogenic impact, the problem of salt tolerance of cultivated plants is topical in the
Republic of Crimea. Solil salinity and inadequate water supply lead to a decrease in the
productivity of agro- and biocenosis, fall of biodiversity and limits the possibility of
obtaining high yields of various agricultural crops. In conditions of chloride soil salinity,
cellular division and stretching are inhibited, which leads to the formation of small cells.
As a consequence, the growth of the plant itself, especially the leaves and stems, is
delayed. Thus, soil salinity causes significant and gradually increasing changes in the
majority of physiological processes in the plant organism.

The study of the mechanisms of plant resistance to the damaging effect of abiotic
factors is one of the fundamental problems of modern plant physiology. To increase the
salt tolerance of cultivated plants, growth regulators are used in agriculture, the effect of
which is directed to increase the yield and increase the resistance of plants to extreme
environmental conditions of different nature. Zircon is a physiologically active analogue
of endogenous phytohormones. At the same time, being a natural compound, it is directly
involved in the metabolism of plants, without adverse effect to the soil and the
environment.

The effect of this drug on the growth and developmer@wfumis sativus. in the
early stages of ontogenesis under the influence of chloride salinization has not been
studied at the present time, which served as the purpose of our studies.

The object of the study was the seeds and pla@@s@imis sativuk, sort Phoenix 640.

Sampled on average size and etched in a weak solution of potassium permanganate,
seeds were placed in Petri dishes on filter paper of 50 pcs. in triplicate. When modeling
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osmotic stress, various concentrations of NaCl salts (50 mM, 100 mM, 150 mM and
200 mM) were tested, and the control was distilled water. To study the effect of Zircon on
the germination of cucumber seeds under osmotic stress, the above concentrations of NaCl
were used with the addition of 0.025 % of the growth regulator. The seeds were
germinated in a TS-80 M-2 thermostat according to GOST 12038 — 84. The seedlings
were transferred to an aqueous culture (Knop substrate) while maintaining the appropriate
concentration of the NaCl solution and grown under natural illumination in 0.5 | growth
pots. In 7-21-day plants, the value of morphometric parameters (plant height, root length,
mass of raw and dry matter) was established according to the methods generally accepted
in plant physiology to assess the effect of different concentrations of the drug on
increasing the resistance@ficumis sativuk. to osmotic stress.

The water deficiency (WD) of plants and the relative water content (RWC) were
determined by calculating the following formulas:

RWC = 100 * (MF-MD) / (MT-MD),

WD =100 * (MT - MF) / MT,

where MF is the mass of the leaves before saturation; MT — mass of leaves after
saturation; MD is the dry weight of the leaves.

Statistical processing of experimental data was carried out by calculating the
arithmetic average and standard error of the arithmetic average. To determine the reliable
differences in the distribution of biometric data, Student's t-test was used.

As a result of the conducted studies, it was found that the use of the Zircon growth
regulator had a positive effect on seed germination rates under conditions of osmotic
stress caused by chloride salinization. The optimal concentration of the synthetic growth
regulator, at which the germination energy and laboratory germination of seeds reaches
the highest values, is set at 0.025 %. Germination of seeds using the preparation with this
concentration leads to increasing of seed germination energy from 53.3 % in control 1 to
80.3%, and germination — from 60.8 % to 83.8 %.

When using the optimal concentration of the growth regulator, the morphometric
parameters of the experimental plantCoicumis sativug. exceed those of the control
variants. The average length of the root system of experimental 11-day plants reached
9.44 cm, which is 1.2 cm more than in control plants grown in modeling osmotic stress.
The length of the shoot of experimental plants exceeded the control ones by an average of
1.7 cm. At the same time, as the concentration of the growth regulator increases, as shown
by the data obtained by us, the stimulating effect decreases, and in the variants with the
use of Zircon 0,075 %, the length of the root and shoot is significantly lower compared
with the options grown in chloride salinity.

Our investigations revealed a decrease in the relative water content in the leaves of
the Phoenix 640 cucumber plants under the influence of an excess of salt in comparison
with plants grown under optimal conditions. All used concentrations of the preparation
Zircon (0.0125 %, 0.025 %, 0.05 % and 0.075 %) have a positive effect on reducing the
water deficit in cucumber leaves under conditions of osmotic stress, on average, in 2.9-4.5
times.

Keywords salt tolerance, chloride stre€ducumis sativus., plant growth regulator,

Zircon preparation.
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