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YMaHCbKNH HAIOHAJILHUI YHIBEpCHUTET

IIposedeno panHio diacHOCMUKY NOCYXOCMIUKOCMI HOB0CMBOPEHUX 3DA3Ki8
nueHuYyi 3a BUKOPUCAHHS pO34uH)y manimy Konyenmpayiero 0; 4, 6; 8, 10 i 12 %.
Bcmanosneno, wo cxoorcicmv cenexkyitinux 3paskie 3a euxopucmanus 4 % pozuuny
snudicysanacy Ha 7-35%; 6 % — 14-54 %; 8 % — 37-100 %. Konyeumpauis 8 %
oyna nremanvroro 0151 00Ho20 3paska, 10 % — ons n’amu niniu nuwenuyi. Ilooanvue
ni0BUWEeHHS KOHYEeHMPAayii Mauimy 3yMO8UI0 3a2ubeilb yCb020 Mamepiay, OKPIM JiHIT
336. Cenexyiuni 3paszxu nueHuyi meepooi sapoi 326, 327 ma m axoi apoi 336 i 337
Xapakmepuzy8aiucs OiNbuow CMAOLIbHICMIO KOMNIEKCY NOKA3HUKIG: CXOMHCOCMI,
008ICUHU KOpEHsl, OO08ICUHU CMmebia ma MAcu HNpPOpoOCMKA [ MOdiCYymv Oymu
BUKOPUCAHI 5K Qdicepeno NOCYXOCMIUKOCMI ) celeKYiluHilt pobomi.

Knrwouoei cnoea: nwenuys, nocyxocmiikicmos, CX0H#CiCMb, 008HCUHA KOPIHY,
sucoma cmeb.1a, Maca npopocmKka

IocranoBka mpoOJiemu. BrpomoBk OCTaHHIX JECATUPIY CHOCTEPITalOThCs
OpOLECH 3MIHM KIJIIMATy Ta MiJIBUILEHHS TEMIIEpaTypHOTO pexuMy Ha ruiaHeTi. Lle
CYNPOBO/KYETbCS TMPUPOJHUMU KaTakjli3MaMH, 30KpeMa, TpPHUBAJIOK CIEKOIO,
PYWHIBHUMH 3JIMBaMH, MOCYXaMH, MaBOJKAaMH, yparaHamMH TOII0. EKcTpemalbHi
TEeMIEepaTypHi MaKCHMyMH OCTaHHIMH pOKamMH O’I0Th PEKOpIW, a HEIOCTATHS
KUIBKICTh OTAaiB, SIKa 3a3BHYail BUITQJA€ Y BUTJISAII 3JIMB, IO IEPEIIKOKAE iX
ONTHUMAJIbHOMY 3aCBOE€HHIO POCIIMHOIO, CIIPUYUHSIOTH 3HAYHI BTpaTH Ta Hea000pu
Bposkaro [1]. Ctane BUpOOHUIITBO CLIILCHKOTOCTIONAPCHKOT IPOIYKIlIT B YMOBaxX 3MIHH
KJIIMaTy MOXJIMBE 32 KOMILJIEKCHOTO BHUKOPUCTaHHSI arpOTEXHIYHUX, CEJICKI[IHHUX,
opraHizamifHuX Ta MemiopaTuBHUX 3axoaiB. OcoOnMBOTO 3Ha4YeHHS HaOyBae
CTBOPEHHS TOCYXO-, )Kapo- Ta COJICCTIMKHX COPTiB pociiH [2]. 3a BUKOpHCTaHHS
METOJIIB PaHHBOI JIAaTHOCTUKH, IO TepeadadaroTh BU3HAYCHHS Ta DPAHKYBaHHS
MatepiajiiB 3a piIBHEM CTIHKOCTI JI0 Jlii OCMOTHYHOAKTUBHUX peuoBUH [3, 4]. [Tmenuis
€ OCHOBHOIO XJIOHOKW KynbTyporo YkpaiHu. CTBOpEHHS MOCYXOCTIMKHUX
BHUCOKOIPOIYKTUBHUX O10THUIIIB MIIEHUI[l TBEPOI Ta M’ AKOI JACTh 3MOT'y 3a0€31eUUTH
OTPHMMAaHHS BUCOKUX BPOXkaiB 3a 3pOCTAIOUUX TEMIIIB MOTEIUTIHHSI.

AHAaJi3 0CTaHHIX A0CTiTKeHb Ta myOJikanii. [limenuns — HaliHHIIA 3epHOBA
KyJbTypa. BoHa € OCHOBHUM JpKepesioM Oijika Ta Kajopid y IIOJEHHOMY pallioHi
moguHu. Ilocyxa crtama aOlOTHYHHM CTPECOpPOM, SIKHMH CEpHO3HO BIUIMBAE HA
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BUPOOHHMIITBO NIIEHUI y CBITI. 3MIHA CTPYKTYPH ONAJIB, 30UIbIIEHHS KOHLIEHTpaLli
BYTJICKUCIIOTO Trazy B aTMmocdepi, MIABUIICHHS TeMIEpaTypu IOBITPs, CYXOBil €
OCHOBHMMHM NpPUYUHAMH CTpPECy, CHpPUYMHEHOro mocyxorw. Ilig ii BruMBoM
3MIHIOIOTBCS MOP(OJIOriyHi, (i310JI0T14HI Ta O10XIMIYHI MPOLECH y POCIHMHAX, L0
3YMOBJIIOE€ 3HWKEHHS BPOXXKaWHOCTI Ta OKpemMux ii ckinagoBux. Ilpu mpomy
CIIOCTEPITAEThCS 3HMIKEHHSI CXOXOCTI Ta €Heprii MpOpOCTaHHS HACIHHS, pPaHHE
B'SSHEHHSI JIMCTS, 3HIKEHHS BMICTY XJopodiny, aKTHMBHOCTI (OTOCHMHTE3Y Ta
HAKOMMYEHHSI KPOXMaJIo, MepeayacHe Jo3piBaHHAa 3epHa Toulo. [locyxa npu3BoauTh
70 YTBOPEHHS aKTUBHUX (OPM KHCHIO, SKI CHPUYUHSAIOTH OKHUCIEHHS POCIMHHUX
KJTIITHH, IO TPU3BOUTH J0 iX 3aru0eri.

Pocnuau nimeHuIr eBoIOIIOHYBaK Pi3HI MEXaH13MHU TOJEPAHTHOCTI 10 TIOCYXH,
30KpeMa, 30UTBIIIECHHS WIUIBHOCTI TPUXOM 1 BOCKOBOTO TOKPUBY JIUCTSA, 3MIHY
CHIBBIHOIIEHHSI KOpIHb : MariH, 30€peKEHHs 3€JEHOr0 KOJIbOPY BEreTaTHUBHUX
OpraHis, HAaKOIIMYEHHS IPOJIHY, BUPOOJICHHS PI3HHUX (bepmeHTIB
(cynepokcuaaucmytasza (COJl), ackopbar (AIIX), mepokcumaza (ITOJl), karanaza
(KAT)), ocMmoTHuHOTO npUcTOCyBaHHs, Hakonn4eHHs: ABK 1 yTBopeHHs AeriipuHiB.
CKpHMHIHT PI3HMX TEHOTHUIIIB JUIsl BHUSIBJIEHHS HOBUX KOMOIHAIlMl O3HAaK, TE€HHa
1HKEHEPis, TPaHCTE€HEe3 Ta HACTYNMHHUM J00ip aganTHUBHUX COPTIB 1 CTUMYJIIOBAHHS
CeJIEKII1 Ha MOCYXOCTINKICTh € OCHOBHUMHM CTPATETISIMHU 301IbIIICHHS BUPOOHUIITBA 1
3a0e3MMeYeHHS MPOI0BOJILYOL Ta XapuoBOI Oe3MeKH B yMOBaxX 3MiHH KiiMary [5].

[IIBeacpki BUYEHI BKa3yHOTh Ha CKOPOCTUIUICTh IIIICHMIN Ta 3JaTHICTh ii
dopMyBaTH BEIHKY JHCTO-CTEOEIbHY Macy J0 HAaCTaHHS CIEKH y MOCYIUIMBHX
perionax. Peaxiiifo KynabTyp Ha CTPEC MOXKHA BHUSBHTH MOHITOPMHTOM TIOCIBIB 3a
CYNyTHUKOBUMH 3HIMKaMHM Ha JaHIMIApTHOMY pIBHI Ta BHU3HAUEHHS Nepiomy il
CTPECOBOr0 YMHHMKA. BUSBIEHO, 10 JAOCTYMHICTHh BOJAU Yy IPYHTI JUIsl POCIUH Mae
BOXJMBE 3HA4YeHHS Uil (OpMYyBaHHS BpPOXAWHOCTI B TNOCYLUIMBUH  pIK.
XapakTepuCTUKa IPYHTY B aHaI31 CYITyTHUKOBUX 3HIMKIB MOK€ IM1IBUIIIUTH TOUHICTh
POTHO3YBaHHS cTpecy, CHPUYUHEHOTO MOCYXOI0 TUTS OKpeMoi
CLITBCBKOTOCIIOIAPCHKOT KYJIbTYpH [6].

InenTudikamiss MOCyXOCTIMKUX JIHINA MIIEHUII 32 PAHHBOI J1arHOCTUKU JACTh
3MOTY MPUIIBUALITUTH IPOIEC JOOOPY IIHHOTO CENIEKIIIITHOTO BUXITHOTO MaTepiay Ta
CTBOPEHHSI TIOCYXOCTIMKHX COPTIB, IO CHPUATHME MiJABUIICHHIO MPOIYKTUBHOCTI
KyJbTYPH B yMOBaX II00AJTBHOTO MOTETUIIHHS 1 3MIHH KJTIMATY.

[TocyXocTiiiKicTh — CKJIaHa O3HakKa 1 OJIHA 3 BaXKIWBUX KOMIIOHCHTIB
cTabUTbHOCTI BpoOXkaitHOCTI mmienmmi. Y pociaimkenni Ahmed H. G. M. 3i
ciiBaBTopamu [7] 40 reHoTHMiB miIeHMIN anpoOyBaaud B TUIIOBUX YMOBAaxX PETiOHY
(KOHTpOJTB) Ta yMOBax mmocyxu — 50 % ta 75 % moap0BO1 BOJIOTOEMHOCTI. AHAJI3yBaJn
JOBXHHY, CHPY Ta CyXy Macy KOpeHs 1 maroHa, BMICT xjopodimy. Ili o3Haku
NO3UTUBHO KOPENIOITh MK CO00K, a MOKpAalleHHd OyJb-SKOi 3 HUX IIJBHILYE
napameTpu iHmoi. Bcranosneno, mo renotunu G 47, G 48, G65, G 68 1 G 80
XapaKTepU3yBaINCh HAWBUIIUMH TIOKa3HUKAMH TMOCYXOCTIHKOCTI Ta MOXYTh
BUKOPUCTOBYBAaTUCh BUXIJHHUM MaTepiajJoM 3a CTBOPEHHS IMOCYXOCTIMKHX COpPTIB
[IIIEHULII.

JlocnmikeHHs YKpaiHCBbKMX BUYEHHUX TaKOX CIPSIMOBAHO HAa OTPUMAHHS
MOCYXOCTIMKOTO CEJIEKI[IHHOTO MaTepiary MIISHUIN. 3a pe3yIbTaTaMu aHai3y COPTIB
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NIIEHUI] O3MMOi Ha MOCYXOCTIMKICTh B yMoBax Creny VYkpaiHHM, BUIUIEHO CIM
OCHOBHMX 1HJIEKCIB  IOCYXOCTIHOCTI: TosiepaHTHIcTh 10 1nocyxu (TOL),
COPUUHATIMUBICTE A0 cTpecopy (SSI), crabinbHICTh Bpoxkaro (Y SI), BiTHOCHUH 1HIEKC
nocyxu (RDI), nocyxoctiiikicte (DI), cxunbpHicth a0 ctpecy (SSPI), cTidikicTs 10
ctpecy (ISR) Ta Tpu gonomixkui inaekcu: ypoxaiuicts (Y1), npyruit monudikoBanuii
iH7eKe TosiepanTHOCTI 10 ctpecy (M2STI), rapmoniitna npoayktusHicte (HMP). 3a
1HJIeKCaMH TIOCYXOCTIMKOCTI Ta OIMUIoT-aHalizy BHJUICHO TOCYXOCTIHKI COPTH,
30kpema, Jlipa oneceka, Koxana, 3uck 1 Komosa. Coptu Mapis, HuBa onecbka Ta
[lenpicTh oechbKa 11eHTU(PIKOBAHO SIK HECTIMKHM 10 TTocyXxH [8] .

3MiHa IMOrOHO-KIIMAaTUYHUX YMOB OCTaHHIX JIECATHIITH, III0 XapaKTEPU3YEThCS
MiBUIIEHHSAM CEPEIHBOPIYHUX TEMIIepaTyp Ta 30UIBIICHHS PU3UKY TOCYXH,
CIOHYKA€E CIITbChKOTOCTIONAPCHKUX TOBAPOBUPOOHUKIB JIO BUPOIIYBAHHS IHTEHCUBHHIX
Ta BUCOKONPOAYKTUBHUX COPTIB, IOCYXOCTIMKICTb SIKUX MA€ BUPIIIAILHOTO 3HAUCHHS.

3a cyyaCHMX YMOB 3MIH KJIIMaTy Ta »KOPCTOKOI'O TAPOTEPMIYHOTO KOE(IIEHTY
TOCTPO CTOITh MUTAHHS CTBOPEHHS MOCYXOCTIMKMX COPTIB MIIEHUIl 7Sl MIBACHHUX
perioniB  Ykpainu. Buenumu nomeneno, mo copta [piaga I, Xepconcbka 99 Ta
AckaHlliCbKa MalOTh BHUCOKY BOJOYTPUMYIOUY 3[aTHICTh JIMCTKIB, IO BHPI3HAE iX
NOCYyXOCTIMKMMU. BOHM Maiike HE pearyroTh Ha MPOSB CTPECIB, BUKIMKAHUX ICTOTHUM
KOJIMBAHHSIM TEMIIEPATYPHOTO PEKUMY Ta HU3BKOTO PIBHS IPUPOHOTO 3BOJIOKEHHS [9].

Jlnst BU3HAYEHHSI PIBHS TMOCYXOCTIMKOCTI BUKOPUCTOBYETHCS METOJ PaHHBOI
nmiarHoctuku. Ilpokomik H. 1. 31 cmoiBaBTopamu [10] BuBYaiM 0OCOOIMBOCTI
NpopocTaHHs HAciHHA 17 COpTIB MIICHHI M SKOi O3UMOi, CTBOPEHHUX Yy 30HaX
Jlicocremy 1 Cteny Ykpainu Tta llentpansnoi €sponu (HimeuunHa), Ha po3umHax
caxapo3u, MaHITy Ta copOiTy pi3HOi MOJISIPHOI KOHIIEHTpalii, o Bignosigano 161 18
aTM OCMOTHYHOTO THUCKY. KpuTepieM MOCYyXOCTIMKOCTI COPTIB BBa)Kalu BUCOKUU
BiJICOTOK mpopocTaHHsi HaciHHS (moHan 70-80 %) 3a yMOB MITy4HOTO BOJHOTO
nediuuTy Ha BCIX JOCHPKYBAaHMX pO3YMHaX oOcMOTUKIB. Ha Tpetio no0y
IPOPOIIYBaHHS HaWOIIBITY €HEPTii0 TPOPOCTAHHS HA BCIX JTOCHIKYBAaHUX BapiaHTaxX
3a 16 atM OCMOTMYHOro THUCKY BHUsBUIM coptu Banencis, TypyHuyk, KHsxHa
(MupoHiBCchbkUW 1HCTUTYT TIIeHuni), Micis ojecbka, braromapka ojecbka
(CenekuifHO-TeHETUYHUN 1HCTUTYT — HarioHanpHUN LEHTp HACIHHE3HABCTBA Ta
coproBuBueHHs The Plant Breeding and Genetics Institute — National Center of Seed
and Cultivar Investigation), 3a 18 atm — Kusxna, Banencis, TypyHuyk, brarogapka
oJieCchbka. 3a TPUUHATHUM KpPUTEPIEM MOCyXocTilikocTi, Ha 7 Ta 10 mo0y Takox
BUPI3HSUIUCH cOPTH AnbOaTpoc oaeckkuii, ['paitisi MuponiBchka, BummmuBanka, banana
MHUPOHIBChKA, Ta COPT HIMEIBKOI ceNeKIlii Samurai.

Buenumu po3po0JieHO Ta 3amaTeHTOBAaHO CIIOCIO OIIHKK TMOCYXOCTIHKOCTI
POCIIMH TIIEHUIIl B 130JbOBaHIA KyJNbTYypl, IO Mependavyae aHaji3 3a pIBHEM
BIDKMBAHHS KaJIIOCIB Ha CEJIEKTUBHOMY CEpEJOBHINI 3 MAaHITOM; Ta YacTKOIO
IIPOPOCIIOro HACIHHS HA CEPEIOBHIII 31 CTpecopoM. BcTaHOBIIEHO KOpeALiiiHi 3B’ A3KH
M1 000Ma MOKa3HUKAMH Ta BUIJICHO TEHOTHUIIH 3 T ABUIIICHOIO CTIHKICTIO 1O BOJHOTO
ctpecy. HuMu mpoBeeHO CKpPUHIHT COPTIB MIIEHUIIl M SKOi O3UMOi, CTBOPEHUX Y
PI3HHUX €KOJIOTTYHUX 30HaX, HA MOCYXOCTINKICTh Ta BUALICHO JKEPEIia TeHIB CTIMKOCTI
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710 BOAHOTO AeinuTy. Peakiiito copTiB HA OCMOTUYHHM CTPEC BU3HAYAH 32 YaCTKOIO
KUTTE3NATHUX KaIIOCIB Ta BIJCOTKOM IPOPOCIOr0 HACIHHS 3a [ii CTPECOBOrO
YUHHUKA. BCTaHOBJIEHO, 10 HAWMOUIBIIOW CTIHKICTIO 10 BOJHOrO JAeQIIUTY
XapakTepu3yBanucs copTu bamama MupoHiBChbKa Ta ['Opiulls MUPOHIBCHKA, y SKHX
BIJICOTOK NMPOPOCTAaHHSI HACIHHS Ta PIBEHb BM)KMBAHHS KaJIOCIB HA CepeloBUIIAX 3
ocMoTukoM Oynu HarBuimuMu. Coptu OBigii 1 Wenzell BUSBHINCS 9y TIUBIIIMMU J0
i BoAHOTO AeiIUTy, OCKIIBKM 3a CEJICKTUBHHUX yMOB BOHM Malld HAWHUXKY1
MOKa3HUKHU CTIHKOCTI 10 cTpecopa. BUsBIEHO AOCTOBIpHUN KOPEIAIIMHUIN 3B’SI30K
(r= 0,86 + 0,00) Mk HOKa3HHKaMH ITOCYXOCTIHKOCTI Marepiany, OTPHUMaHHX
1a00paTOpHUM Ta 010TEXHOJIOTTYHUM MeToaamu [11].

Metoro po6oTu Oys10 BCTAHOBJICHHS CTIeIM(PIYHOT peakilii HACIHHSI CeNEKIITHIX
3pa3KiB MIIIEHUIII HA PO3YHH MAHITY.

MeToauka nociimkensb. [Ipeamer qociiKeHHs — JIiHIT MIIIEHUI] TBEPOi SPoi:
326, 327, 328, 329, 330, 331, 332, 333, 334, 335 1 m’akoi sapoi: 336 Ta 337 cenekuii
YMaHCBKOro HallOHAIBHOrO YHiBepcUTeTy. OLIHKY TOCYXOCTIMKOCTI 3pa3KiB
NIIEHUI] MPOBOJMUIM HUISIXOM MPOPOUIYBaHHS HACIHHS y PO3YMHI MaHITy. Meton
0a3yeTbCsl Ha 3JaTHOCTI HACIHHS PI3HUX M€HOTHUIIB MPOPOCTATH B YMOBAX BHUCOKOIO
OCMOTHYHOTO THCKY. 3pa3KW, HACiHHS SKHUX BHPI3HSAIOCH BHUIIOK BCMOKTYIOUOIO
CWJIOI, HDK BCMOKTYIOYa CHUJia PO3YMHY OCMOTHYHOAKTHUBHOI PEUYOBHUHH,
XapaKTepU3yBAIKCS CTIMKUMHU IO CEIEKTUBHOTO YNHHHKA.

Binibpani maptii Hacimasg (o 100 mT.) 3amouyBanu y BoAl (KOHTPOJIbHUMN
BapiaHT) Ta pO3YMHAX MAaHITY DPI3HUX KOHIeHTpariu (4, 6, 8, 10, 12 %). Ilicnsa
HaOyxaHHS, HACIHHS pO3KJIagald Ha OJHAKOBIM BIJCTaHI Ha CMYXKax
binpTpyBambHOTO Tamnepy po3mipom 100x10 cm. 3BepXy HACiHHS NPUKPUBAIA
nanepoM i CKpy4dyBaH B pyJIoH. PyJoHM moMimany B MOCYIMHU 3 JUCTHIHOBAHOIO
BO/IOI0 a00 po3unHaMu MaHiTy. [IpoponryBaHHSI HACiHHS MPOBOIUIN B TEPMOCTATaX
3a remnepatypu 20 °C. IIoBTOpHICTb — YOTUPHPA30Ba.

CXoxiCTh HaCiHHS BHM3Hayald Ha BOCBMY J00y MpOPOIILYBAaHHS, 3TIAHO
JICTY 4138 : 2002 [12]. [Ticist BU3HAYCHHS CX0XKOCT1 HACIHHS BUMIPIOBAIIU JIOBXKUHY
KOpeHs 1 cTebia sIK MOKa3HWKH, IO JAal0Th 3MOTY OI[IHUTH 1HTEHCHUBHICTH POCTY
HACiHHS B JIaOOpaTOpHMX yMOBax. J[OBXKMHY KOpPEHS BH3HAYAIM 32 BUMIiPIOBaHHS
JIHINKOIO JOBXHHU HalAoBIIOro kopiHiyl. CepeaHio JOBXKUHY cTebjia BU3HAYAIH
BUMIPIOBAaHHSIM JIIHIHKOIO KOXXHOTO MPOPOCTKAa. Macy MpOpOCTKiB BCTaHOBIIIOBAJIH,
3BaXYIOUM yCl MPOPOCTKH 3€PEeH JO0 COTHX YacTok rpama. OTpuMaHi pe3ysbTaTH
MOPIBHIOBAJIM 32 MOKa3HUKAMH TMOCIBHUX SKOCTEH 3 KOHTPOJIHHUM BapiaHTOM.

Pe3yabTaTu nociiakeHb. 3a HyJIbOBOI KOHIICHTPAIlli MaHITY CXOXKICTh HACIHHS
y pi3HuUX 3pa3kiB BapioBaita Big 86 g0 100 % (puc. 1). Buxopucranus
YOTUPHOXBIZACOTKOBOI ~ KOHIICHTpAIlli ~ MaHITy  3HWXKYBAJIO  TMOKa3HUK  BCIX
JOCIIKYBaHUX 3pa3kiB: y Mexax 10 % —y miniit 334 1336; Bix 10 1o 20 % —y copty
UYanmo ta miniit 327; 328; 331; 332 i 337; na 22-34 % — y 3paskiB 326; 329 i 333.
HaiiGinp1ie npurHiyeHHs BIAMIYEHO y 3pa3ka 335 — cX0XICTh 3HIMKYBajach Ha 52 %.
Buxopucranus 6 % KOHUEHTpalii MaHITy CHPUYMHSIIO TMOJAibIIe 3HUKECHHS
cxoxocti. Bona cranoBuna Bijg 40 10 82 % y pi3HUX CENEKIIHHUX 3Pa3KiB.

189



120

100 100 98 96 98 98 100 96 0%
92 90 90 (KOHTpOIB)

m 4%

m6%

8%

m10%

CxoxicTb, %

m12%

Yago 326 327 328 329 330 331 332 333 334 335 336 337

CenexiitHui MaTepian

Puc. 1. CxoxicTh HACIHHA 3pa3KiB NMIIIEHU L 32 Pi3HOI KOHLEHTPAalil MaHiTy, %

HajicTiliKimnuMu 10 BU3Ha4YeHOT KoHLeHTpawii Oymu minii 331 i 334. Ix cxoxicTs
ctaHoBmia 76 ta 82 %, BIAMOBIIHO, 1110 MOCTYNAJIOCh KOHTPOJILHOMY BapiaHTy Ha 12
Ta 16 %. Y nepeBakHOT KUIBKOCTI CENIEKI[IHHUX HOMEPIB CXOXKICTh 3HMXKYBajlach 3a
koHueHTpatii 6 % na 22-30 %; a y copty Yazo, 3pa3kiB 332 i 337 — na 35-44 %.
Haiibinpiie npurHiyeHHs BIAMIYaloCh y 3pa3ka 335 — CXOXICTh HAaCiHHS CTaHOBHJIA
46 %, mo moctymanack cramapty Ha 54 %, mpore nume Ha 2 % TMOPIBHAHO 3
MOTIEPETHHOIO0 KOHIICHTPAITIEIO.

3a 8 % KOHIIEHTpaIlli MaHITy CXOXICTh TOPIBHSIHO 3 KOHTPOJEM 3HIKYBaJlach
Bchoro Matepiany Ha 36—98 % . Hacinns 3paska 334 B3araii He ipopociio, a iHii 330
— npopocio juiie 2 %. Cxoxicte HaciHHs JiHiM 326; 327; 331; 335 ta 337 Oyna Ha
piBHI 32—46 %, Mo moctynanock ctanaapty Ha 54-58 %. Y copty Uamo ta miniii 329;
332 1 333 cxoxicTth ctanoBuna 18—22 %, mocTymarounch KOHTPOJILHOMY BapiaHTy Ha
60—78 %. HaiicTiikimuMu 10 BU3HAUYEHOI KOHIICHTpAIlii BUSIBUIUCH 3pa3ku 328 Ta
326, X CXOXKICTb CTAHOBUJIA, BIAMOBIAHO, 62 Ta 54 %, 1110 MOCTYIaI0Ch CTAHIAPTY Ha
36 %, a TOpPIBHSHO 3 TMOINEpPeIHbOI KOHIeHTpaliero Ha 8 Ta 10 %. Jlimis 335
NocTynanach cTaHaapty Ha 54 % 3a CXO0XKICTI0, TpOTe 3a KOHIeHTparii 4; 6 1 8 %
MaHITy MOKa3HUKH MPOPOCTAHHS Maii’ke HE 3MIHIOBAJIUCH.

Konnentpartist y 10 % maniTy BusBHIACh JeTanbHOO 1st Jinii 330; 331; 332;
333 1334. Cxoxictb Ha piBHI 2 % BiamideHo y miHii 326; 328 ta 329, mo Oyno Ha 80—
98 % nmx4e koHTpoar0. Copt Yamo Ta minii 327; 335; 336 Ta 337 manu cXoxicTh 12—
18 %. Iloganpiie migBUIEHHS] KOHIIEHTpaLii MaHiTy 10 12 % BHUSBHIOCH JETaTbHUM
JUTSI BCiX 3pa3kiB, OkpiMm 336/24, sxuii MaB CX0XicTh HA piBHI 9 %.

OTxe, 32 HU3bKUX KOHLEHTpalil (4 Ta 6 % MaHITY) BHILLY CXO0XKICTh C(hOpMyBaIH
miHii 331 Ta 334, npore 3a BUCOKUX KOHIIEHTpaLlil HalcTiMkimumu Oynu copt Yano
Ta 3pa3ku 327; 335; 336 1 337.

AHami3yloud JOBXKUHY KOPEHsS MPOPOCTKA KOHTPOJIBHOTO BapiaHTy HAMBHIII
MOKa3HUKH BigmMiueHo y copty Yamo (14,1 cm) Ta minii 334 (14,5 cm) (Tadn.1).
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TaoJ. 1. /IloB:KMHA KOPEeHiB MPOPOCTKIB 3pa3KiB NMIIIEHUII SIPOI 32 Pi3HOL
KOHIEHTPaUil MaHITYy, CM

KoHnuentpaiiist Manity, %
3pa3ok 0 4 6 8 10 12
(KOHTPOJIB)
cM cM | * | em | %* | ecm | * | oM | %* | ocm | %*
Triticum durum Desf.
Yano 14,12 48 |34 379 26 |16°| 11 | 1,26 | 9 00 | O
326 6,9¢ 79° (114 56 | 81 | 2,89 | 41 | 40°| 58| 00 | O
327 6,6 6,1 | 92 | 47¢| 71 | 35°| 53 |1,8% | 27 | 00 | O
328 6,3 569 (89|59 | 94 |43 68 |13 21| 00 | O
329 9,6¢ 5,79 159 | 379 | 39 | 34°| 35 15|16 | 0,0 | O
330 7,3° 584 |79 [47°| 64 | 2,79 | 37 0,0 0 00| O
331 13,0 6,4° | 49 | 5,1° | 39 | 46° | 35 0,0 0 00| O
332 11,1°¢ 55¢ 150|379 33 | 279 24 | 00 0 00| O
333 8,4¢ 51¢ | 61 | 3,49 | 40 | 269 | 31 0,0 0 00 | O
334 14,52 9,12 | 63 | 52° | 36 | 0,0 0 0,0 0 00 | O
335 7,08 6,2 | 89 | 52° | 74 | 36°| 51 [32°|46 | 00 | O
Triticum aestivum L.
336 6,9¢ 6,8° | 99 [542% | 78 | 38°| 55 | 219 | 30 | 2,22 | 32
337 7,4° 6,09 | 81 |54%®| 73 | 522 | 70 | 492,66 | 00 | O

Ipumimka: %* — ioxunenns 6i0 koumponato, %, pi3Hi nimepu 6KA3YIOMb HA 3HAYEHHS, SKI
00CMOBIPHO BIOPIZHAIOMBCS 8 MENCAX 00H020 cmoenys 32i0Ho 3 kpumepiem Toioki (P < 0.05)

JIinii 332 1 33 1chopmyBanu KOpiHb IOBKUHOIO, BiNOBIIHO, 11, 1 Ta 13,0 cm. ¥V
PENITH JiHIH 11el moka3HuK OyB Ha piBHI 6,3—9,6 cm. Bukopucranns 4 % KoHIeHTpaIlii
MaHITy 3HIKYBaJlO JOBXKHHY KOpPEHS Yy MEepPeBaKHOI KIIbKOCTI JiHiA Ha 11-66 %,
npore y miHii 326 KopiHb copMyBaBcs noBuui Ha 14 % MOPIBHSHO 3 KOHTPOJEM 1
crtaHoBuB 7,9 cM, a y miHii 336 OyB Ha piBHI KOHTpomto. 3pazku 327, 328 1 335
3HIDKYBaNK moka3HuK 10 11 %; 3pasku 330 1 337 — y mexax 19-21 %, a cenexiiiini
3pasku 329; 333 1334 — 1o 40 %. 3ryOHO 111 KOHIIEHTpaIlis Aisia Ha miHii 3311332,y
POCIIMH SIKHX OyJa 3MEHIlIeHa JJOBKMHA KOPEHIB BJIB14l Ta Ha copT Yaz0, 1€ BIAMIYEHO
3MEHILEHHS IOBXXMHU KOPEHIB y Tpu pa3u (10 4,8 cm).

HaiiBuity cTiiikicTh 10 MaHITy KOHLEHTpauiero 6 %, 3a aHamizy AOBXKHHH
KOpeHsl, BIAMIYEHO y 3pa3kiB 326 1 328; 3MEHIICHHS JOBXWHU KOPEHS CTAaHOBUIIO
mume 19 ta 6 % BigHOCHO KOHTpOJt0. 3paszku 327; 335; 336 1 337 3HMWXKyBaIu
MOKa3HUK B Mexax 22—29 %, a Ha 36 % kopotiuM OyB KopiHb y JiHii 330. Pociunu
THIIMX 3pa3KiB 3MEHITYBaIH IOBXKUHY KOpeHs Ha 60—67 %, a copty Yamo — Ha 74 %.

[TimBuIIEHHST KOHIICHTpAIlli MaHITy 3yMOBJIIOBAJIO 1CTOTHIIIE MPUTHIYCHHS BCiX
POCTOBHX TMpOIIECiB, 30Kpema 1 mporec pusoreHesy. Jlo konmentpaii 8 %
HaWcTIAKIMMu Oy 3pa3ku 328 1337, 31 3SMEHIICHHSIM JJOBXUHHU KOPEHIB BIIOBITHO
Ha 32 1a 30 % BIAHOCHO KOHTPOJII0. BABIYI MEHIITY TOBXKUHY KOpeHs (OopMyBaIu JiHIi
327; 335 Ta 336, na 60 % — minis 326, a cenekuiiiHuid 3pa3ok 334 B3araii HE MaB
pEereHepyrYoro NOTeHIIay.
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HaiicTifikimumu 10 MaHITy KoHueHTpauiero 10 % BusBuiucs 3pasku 326 1 337,
Akl chopMyBalIM KOpiHb JOBXKHHOIO, BiamoBiaHo, 4,0 Ta 4,9 cM, 1m0 HOCTyHanoch
KOHTpoJto Ha 52 144 % . Y minit 327; 335 1 336 ¢ikcyBanu KOpiHb AOBXHHOIO 1,8—
3.2 cM, o ckiano30-58 % 10 KOHTPOIBHOrO BapiaHTy. 3a KOHLEHTpauii MmaHiTy 12 %
nunie 3pa3ok 336 chopMyBaB NPOPOCTKH, TOBKHMHA KOPEHIB AKUX CTAaHOBUJIA 2,2 CM.

Y KoHTpoJIbHOMY BapiaHTi 0€3 CTpecoBOro 4YHWHHHMKAa BHCOTa cTeOna
aHaJI130BaHOTO CEJIEKI[IHHOro MaTepiany BapiroBasa Bif 5,3 10 16,4 cm, y copty Yazno
Ta 3pa3kiB 326; 328; 329; 334; 335 1 336 Bona Oyna nonaxa 10 cMm (Tabu. 2, puc. 2).

Taoua. 2. loB:xxkuHa cTedJia Ta Maca NPOPOCTKA 3pa3KiB NMIEHUII APOI 3a pi3HOI
KOHIeHTpauii MaHITY

Cenekiiitnuii MmaTepian
Konnenrpari Triticum durum Desf. a;';:t;ﬁ%ml_.
A manity, % Iy,,01 326 [ 327 | 328 [ 329 | 330 | 331 | 332 [ 333 [ 334 | 335 | 336 | 337
JloBxxuHa cTebima, cMm
0 (xoutpons) [11,6°(11,3°| 5,3" |12,0°]10,9¢] 8,9" | 84| 7,09 | 8,57 |10,67|12,4°| 16,4*| 9,4°
4 50¢|4/4° |42 47°|47°|66°|54%|37"|357|83%|47°|47°|78°
6 2,7°|389(48%|46° 477522 |41°[29°|26°|49%[42°|5.0% 49"
8 239342 (241362 (1,8%|25°|31P(27¢]239| — [32°]3,1°|3,1°
10 1,3¢]2823|15°(1.2¢]|23°| — - - - — 13,02]22b[24"
12 - =-1-=-1=-=1-=-1=-1-=-1-=-1-=-1-1- 113 -
Maca npopocTtka, r
0 (xoutpous) | 0,22°|0,16%|0,13°|0,19%| 0,322| 0,13°|0,26° | 0,22°| 0,16 | 0,29? [ 0,16 [ 0,177 | 0,13°
4 0,20*| 0,130,121 0,17°| 0,13 0,134 0,19%| 0,13%| 0,129| 0,177 | 0,15°| 0,212 | 0,18%
6 0,15° [ 0,14° | 0,20? | 0,14° | 0,182 | 0,15° [ 0,15" | 0,13¢ | 0,12° | 0,16° | 0,15" | 0,16 | 0,15°
8 0,101 0,15°|0,14°|0,172|0,12¢(0,12°|0,13°| 0,14°|0,11¢| - |0,16%|0,15°|0,11¢
10 0,10°/0,09°|0,12°|0,11°| 0,15 | — - - — 10,142/ 0,13"| 0,10°
12 ) - | - | = | 0o (0132 -

Ipumimka: pizui 1imepu 6Ka3yOmMsb Ha 3HAYEHHS, SIKI O0CMOBIPHO GIOPI3HAIOMbCS 8 MENCAX OOHO20
cmoesnys 32i0Ho 3 kpumepiem Toroxi (P < 0.05)

3a HEBHUCOKHMX KOHIeHTpamiii MaHity (4-6 %), Oimblly BHCOTY NapocTKa
chopmyBanu 3pasku 330 (BigmoBigHo, 6,6 1 5,2 cm); 334 (8,3 14,9 cm); 337 (7,8 1
4,9 cM). Bucokuii moka3HHMK 3a KOHIIEHTpaiii MaHiTy 6 % OyB Takox y miHii 336
(5 cm). Ipore, BuKOpHCcTaHHS 4 % PO3UNHY MAHITY MPHU3BEJIO JI0 3MEHIIICHHS BUCOTH
npopoctka 10 83—29 % BimHOCHO KOHTpOoto. Criikimmmu O6ymu minii 327, 330, 331,
334 1 337, y SsKUX 3HIKCHHS TOKa3HWKa cTaHOBWIO 17-36 %. IligBumeHus
KOHIIeHTpaIlii 10 6 % crnpu4uHsUI0 30UIBIICHHS] BUCOTH TPOPOCTKA y JiHIl 327
MOPIBHSHO 3 MONEPEIHbOI0 KOHIEHTPALIE€I0, IPOTE B YCIX 1HIIMX 3pa3KiB MOKa3HUK
3HUKYBABCS: y cesekuiHux 3pa3kiB 329, 330, 331, 334 1 337 no 43-58 % BiHOCHO
KOHTPOJII0, y copTy Yano ta miuii 326, 328, 332, 333, 3351336 — o 23-39 %.
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JloBxuHa cTebia MpopOCTKiB BiTHOCHO
KOHTPOJIIO, %

CenexuiiftHuil MaTepian

Puc. 2. JloB:xuHa cTed.1a NPOPOCTKIB 3pa3KiB MIIEHUI 32 Pi3HUX KOHIEHTPaLiii
MaHiTy, % BiHOCHO KOHTPOJIIO (0 % MaHiTy)

[TinBuIeHHsT KOHIIEHTpalii 710 8 % M03BOJUIIO BUAUIMTH JIiHIT, 1110 MaJId OUIBIII
MPOPOCTKH, 30KpemMa, 326 1 328 (3,4-3,6 cm), 335,336 1337 (3,1-3,2 cm). [Ipu upomy
BUCOTa cTeOjia BiTHOCHO KOHTPOJIO HaiOuIbImor Oyna y minid 327 (45 %), 331
(37 %), 1332 (39 %). Pemra maTepiany mMaja MpOpOCTKH, BUCOTA SAKUX CKiaaana 17—
30 % Bix xkoHTpoat0. 3a 10 % KoHIIEHTpallll MaHITy BHCOTa cTrebja cTaHOBHIA 2,2—
3,0 cm y miniit 326, 329, 335, 336 1 337, a y 3paszkiB 327 1 328 — 1,2—-1,5 cm, 1o

ckaagano 72-92 % 1o KOHTPOIIO.

Maca npopocTka Ha KOHTPOJIBHOMY BapiaHTi BapitoBaina Bix 0,13 ry 3pa3ka 337
10 0,32 r y 3pa3ka 329. 3a koHueHTpauii MaHiTy 4 % y OUIBIIOCTI JiHIN crIOCTEpIranu
3HMKEHHSI Macu MPOPOCTKA, MpoTe y 3pa3kiB 336 1 337 ikcyBanu migBULIEHHS HOTO

MacH, BIAMOB1AHO, Ha 24 Ta 38 %.

CenexmiitHuit MmaTepia
Puc. 3. Maca npopocTKiB 3pa3KiB NuIeHULI 32 pi3HUX KOHUEHTPaLiil MaHIiTY,
% BigHOCHO KOHTPOJII0 (0 % MaHITY)
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HesminHow BoHa 3anumanack y 3pa3ka 330. HaiiBumi nokasuuku (0,19-0,21 r)
BigMiueHo y copty Yamo ta mimii 331 1 336. YV mexax 10 % 10 KOHTpOIIO
3HIKYBaJlach Maca npopocTtka y copty Yamo ta miniid 327 1 335, na 11-27 % —y
6iotunis 326, 331 1 33, Ha 41-59 % — y cenekuiitnux 3paskiB 329,332 1 334.

[linBumieHHsT KOHIIEHTpaIlli MaHIiTy 110 6 % y 3pa3kiB 327, 330 i 337 3ymMOBuUIIO
301IbIIIEHHST MACH IMAPOCTKA BIAHOCHO KOHTPOIIO BiAmosiaHo Ha 0,07 (54 %) — 0,05 i
0,02 r (15 %). Y pemrru 3pa3kiB Maca npopoctka cranosuiia 0,12—0,16 r. [1pu npomy
pociuHu 3pa3kiB 326, 335 1 336 mocrynanuck KoHTpoito Ha 613 %, copty Yamo Ta
niHik 328, 333 — Ha 26-32 %. Hait6inbiie npurHiueHHs Biq4yBaB OioMartepiai 3pa3KiB
328,331, 3321334 — 41-45 %. BuxopucTaHHS BUCOKUX KOHIIEHTpAIiil MaHITy (8 Ta
10 %) samxkyBaigo macy mpopoctka mgo 0,10-0,16r ta 0,09-0,15r, BigmomimgHo.
HaiiBuii moka3HUKH CTPECOCTIMKOCTI 3a KOHIEHTpallii 8§ % crocTepiraiu y 3pas3KiB
326, 335 1 336, a 3a xkonuentpauii 10 % — y 3paszkiB 329 i 335. 3pazok 336, mo He
XapaKTepHU3yBaBCSd HAWBUIIMMH TTOKA3HHUKAMHA MAacH MPOPOCTKA HA KOHTPOJI Ta 3a
He3HAyHOTro cTpecy (4-6 % wmanity), 3a BUIIMX KOHIEHTpauid (8-12 %) wmaB
CTaOUTBHHMI TIOKA3HUK 32 MAaCOX0 1 ITOCTYMABCS KOHTPOJILHOMY BapiaHTy JikIe Ha 12—
24 %.

BucHoBkHu. 3a BHYTPIIIHBOBUIOBOI Ta MDKBUAOBOI TriOpuAM3alii CTBOPEHO
BUXIJIHUM MaTepiai MIIEHUIl TBepAoi 1 M’AKoi sApoi, 1o 3a ampoOalllii BUPI3HIBCS
IHIUBITyIbHUMH XapaKTEPUCTUKAMU CTIHKOCTI 10 CTPECOBOTO YMHHHKA, 30Kpema,
PI3HHX KOHIIEHTpamii MaHiTy (4-12 %).

3a KOMIUIEKCOM TOKa3HHKIB, HaWCTIAKImmMMHU 10 mocyxu (4-8 % wmaHity),
BUJIIJICHO 3pa3Ku MIICHHII TBepAoi sapoi 326, 327 1 328 Ta ™’ skoi spoi 336 1 337.
CepenHe 3HMKEHHS YCiX 1X CTAHOBHWIIO 3a BUKOpucTaHHs 4 % manity 3—-25 %, 32 6 %
— 5-32; 32 8 % — 37-48 %. Pocnuuu minii 335 xapakTepu3yBaJiCh HAHOUTHIIIMMHU
MOKa3HMWKaMU 32 JIOBKMHOKO KOPEHIB 1 CTEOEN, MacOI MPOPOCTKIB Ta CXOXKICTIO HA
BHUCOKHUX KOHIIEHTpALISIX MaHITy, IpOTe LI MOKa3HUKM 3HUKYBAJIKMCh Blpa3y Mpu
KOHLEHTpalli MaHITy 4 %, 30kpeMa, cxoxicTb — Ha 42 %, JOBXHHA KOpEHs 1 Maca
npopocTtka — Ha 6—11 %, noBxuny crebdna — Ha 62 %.

Copt Yazo 1 3pa3ku 329, 332 1 333 KpuTUYHO pearyBajid Ha CTPECOBHIM YMHHUK
HaBITh 3a HAMHIKUKX KOHIEHTpawii (4 1 6 %), a 3pa3ku 334, 330 1 331 BusBUIUCH
HECTIMKHMMH J10 KOHIIeHTpalii MaHiTy 10 %. Cepen aHami30BaHUX MOKA3HUKIB CYTTEBO
pearyBaJii Ha CTpec JIOBXKHMHAa cTeOlia pOCIWMH, a Maca TnpopocTka Oyna
HalicTaOUIbHIMIOW. BukopucranHs HalMeHmioi 4 % KOHIEHTpalii MaHITy Y
CEpPEeIHbOMY 3a CENEKIIIMHNUMH 3pa3KaMu 3HIKYBAJIO CXOXKICTh Ha 21 %, moBkuHY
KopeHs — Ha 26 %, macy mpopocTka — Ha 14 %, moBxuHy cTebia — Ha 46 %. 3a 6 %
PO3YMHY MaHITYy CXOXICTh Ta Maca KOPEHS MOCTYMaJMCh KOHTPOJIIO, BIAMOBIIHO, HA
36 142 %, nmosxuHa cTebna — Ha 56, a Maca mpopoctka — Ha 15 %. Bukopucranus
Buiux KoHreHTpamii (81 10 %) y cepeHbOMYy IPU3BOAMUIIO JIO 3HMKEHHS CXO0XKOCTI,
BIIMOB1AHO, HA 67 1 93 %, noBxkuHU KOpeHsl — Ha 61 1 79 %, Bucotu ctedna — Ha 73 1
88 %, macu popocTtka — Ha 29 ta 58 %.

JIoWinpbHO BUKOPHUCTOBYBAaTHM BHXIJIHMH Marepial y CeJeKIlli COpTiB Ha
MOCYXOCTIMKICTh CTBOPEHI 3pa3KH IMIIECHUIN TBEepAOi sApoi 326, 327, 328 Tta M’ sKO1 sApoi
336 Ta 337, 1110 BUPI3HIIUCH CTIHKICTIO JI0 11 BUCOKUX KOHIIGHTpAIlli MaHITY.
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Annotation

Novak Zh. M., Riabovol L. O., Liubchenko I. O., Liubchenko A. I., Synook 1. V.
Analysis of Drought Tolerance of Developed Spring Wheat Accessions.

The process of creating drought - tolerant crop accessions can be accelerated
using early diagnostic methods. The research material comprised spring durum wheat
lines 326, 327, 328, 329, 330, 331, 332, 333, 334, and 335, as well as spring bread
wheat lines 336 and 337, developed at Uman National University. Drought tolerance
of the wheat accessions was assessed by germinating seeds in mannitol solutions. The
method is based on the ability of seeds of different genotypes to germinate under
conditions of high osmotic pressure. Accessions whose seeds exhibited higher suction
force than that of the osmotic solution were considered tolerant to the selective factor.
Laboratory diagnostics of drought tolerance were conducted on wheat accessions
obtained through intra- and interspecific hybridization, using mannitol solutions at
concentrations of 0, 4, 6, 8, 10, and 12 %.

It was found that at a 4 % concentration of the stress factor, germination of the
breeding samples decreased by 7-35 %, at 6 % — by 14-54 %, and at 8 % — by 37—
100 %. Mannitol concentrations of 8 % and 10 % were lethal for one and five wheat
samples, respectively. Further increasing the mannitol concentration allowed the
selection of spring bread wheat sample 336, which was drought-tolerant. Breeding
materials of spring durum wheat samples 326 and 327, as well as spring bread wheat
samples 336 and 337, exhibited stability under stress conditions across multiple traits,
including germination, root length, stem height, and seedling biomass. Among the
analyzed traits, plant stem length responded most significantly to stress, while seedling
biomass was the most stable. The selected materials can be effectively used as a source
of drought-tolerance genes in the breeding process to develop high-yielding varieties
of spring bread and spring durum wheat.

Key words: wheat, drought resistance, germination, root length, stem height,
seedling biomass
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